MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHHA
MUKOJATBCBKUHN HAIOHAJIBHUIL ATPAPHUIA YHIBEPCUTET

HaByanbHO-HayKOBUM IHCTUTYT €KOHOMIKH Ta ypaBJIiHHS
dakynbTeT MEHEHKMEHTY

Kadenpa ekoHoMI4HOI KIOEPHETUKH 1 MATEMAaTUIHOTO MOJICTTFOBAHHS

MATEMATHUYHE
ITPOIT'PAMYBAHHA

MertoanyHi BKa3iBKH Ta 3aBJIaHHS JJIS IPOBECHHS MPAKTHIYHUX
3aHSATh Ta CAMOCTIMHOT poOOTH JiJis 3400yBaviB BUIIIOT OCBITH
OCBITHBOT'O CTyIEHs «Moutoiinii OakaiaBpy MOYaTKOBOT'O PiBHSI
(kopoTKuii 1K) crieriaibHOCTI 073 «MeHeTKMEHT
JIEHHOI (hOopMU HaBYAHHSI

Muxkonais
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—I-p ©€KOH. Hayk, mnpodecop, mpodecop Kabeapu eKOHOMIYHOT
KIOEpHETUKM 1 MAaTeMaTHYHOTO MOJEIIOBaHHS, MUKOJIaiBChbKUI
HalIOHAJIbHUN arpapHUi YHIBEpCUTET;

— KaHJ. €KOH. HayK, JOLEHT, 3aBigyBau Kadeapu eKOHOMIYHOT
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HalIOHAJIbHUN arpapHUi yHIBEPCUTET;
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arpapHUil yHIBEpCUTET;

—KaHJ. TMeA. HayK, JOIEHT, JOIeHT Kadeapu eKOHOMIYHOT
KIOEpHETUKM 1 MAaTeMaTHYHOTO MOJEIIOBaHHS, MUKOJIAiBChKUT
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— KaHj. TMeJ. HayK, JOLEHT, JOUEHT Kadeapu eKOHOMIYHOT
KIOEpHETUKM 1 MAaTeMaTHYHOTO MOJEIIOBaHHS, MUKOJIaiBChbKUI
HalIOHAJIbHUN arpapHUi YHIBEPCUTET;

— KaHJ. €KOH. HayK, JOLUEHT Kadeapu eKOHOMIYHOI KiOepHETHUKH 1
MaTEMaTHYHOTO  MOJCIIOBAaHHSA, MMUKONAIBCbKUKA  HaIlOHAJILHUI
arpapHUil YHIBEpCUTET;

— crapmui  BUKJIanad Kadenpu eKOHOMIUHOT KIOEpHETHKH 1
MaTEMaTHYHOTO  MOJCIIOBAaHHSA, MHUKONAIBCHbKUI  HaIllOHAJILHHI
arpapHUil YHIBEpCUTET.

Peuensenru:
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YHIBEPCUTET;

— KaHJ. TeXH. HayK, JOLEHT Kadeapu IHXKEHEepli HpOrpaMHOTrOo
3a0e3neyeHHs, YOpPHOMOPCHKMM HAIIOHAJbHUN YHIBEPCUTET IM.
[Terpa Morunmu.

© MukonaiBcbKuil HalllOHATbHUM arpapHuit
yHiBepcurer, 2021
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META, 3ABJAHHA KYPCY, BUMOI' 10 OCHOBHHX
3HAHbB 3/10BYBAUIB BUIIIOI OCBITH

Hucuuriina «MartemMaTU4He TporpaMyBaHHs» € BHUOIPKOBOIO
KOMIIOHEHTOIO ~ OCBITHBOI ~ MpOrpaMu,  AUCIHUIUIIHOWO  ITUKITY
OPUPOJHUYO-HAYKOBOI ~ Ta  3araJlbHOEGKOHOMIYHOI  MIATOTOBKHU
MoJIoAmKUX OakanaBpiB 3a croemiaibHICTIO 073  «MeHEeIKMEHT,
NpPU3HAYCHA JJIsi BUBYEHHS OCHOB MAaTEMAaTUYHOI'O MPOrpaMyBaHHS,
fioro Mopened Ta METOAIB, IO HaWYacTIillIE 3aCTOCOBYIOThCA B
IUIaHyBaHHI Ta EKOHOMIYHMX pO3paxyHKaxX. B OCHOBY mokiajieHi
NUTaHHS, BUBYEHHS SKUX HEOOXIJHE [JIi PO3YMIHHS MPUHIUIIB
MaTEMaTUYHOIO  MOJICJIIOBAHHS ~ €KOHOMIYHUX  TIPOILIECIB  Ta
KUIBKICHOTO OOIPYHTYBAHHS YIPABIIHCHKUX PILLICHb.

Ilpeomem  Oucyunninu: MaTeMaTU4HI  BJIACTUBOCTI  Ta
3aKOHOMIPHOCTI TMOIIYKY €eKCTpeMyMy (QYHKIIA 1 (yHKI[IOHAMIB,
METOAM 1 AaJIrOpUTMHU ONTHUMI3aIli Ta iX 3acTOCyBaHHA JO
€KOHOMIYHHUX 3a7ad, Y TOMY YHMCJIl 3a JOMOMOIOI0 MPOTPaMHOTO
3a0€31eYEeHHS.

006’ckm Oucyunainu: 3aKOHOMIPHOCTI MOOYJIOBU Ta JOCIIJIKEHHSI
MaTEMATHYHUX ONTHUMI3ALIMHIX MOEJIEH.

BuknaganHd AUCHUIUIIHM CTaBUTh 3a MeTy cdopMyBatu y
3100yBayiB BUILOI OCBITH TEOPETUYHI 3HAHHS, MPAKTUYHI HABUYKHU Ta
BMiHHS 3 (hopmaizailii 3aj1ay yrpaBJiHHs, CTBOPEHHS] MaTEMaTUYHUX
MOJIeJIel, TIOWIYKY €eKCTpeMyMy (QyHKIiM 1 (QyHKIIOHATIB 3
BUKOPUCTAHHSM CIICI[1aJII30BAHUX ONTUMI3AILIMHUX METOIB.

OCHOBHMMHU 3aBJIaHHS, 110 MAaKOTh OyTH BHpIilleHl y nmpoueci
BUKJIQJAHHS IMCUMILIIHU € BUBYCHHS 3700yBayaMH BHUIIOI OCBITH
OCHOBHUX TPUHUMIIB Ta I1HCTPYMEHTApil0 TOCTAaHOBKH 3aJady,
METOJMKHU MOOYJI0BU €KOHOMIKO-MAaTEeMaTUYHUX MOJIEJIEH Ta METOMIIB
iX po3B’A3yBaHHs; (JOpMYyBaHHS MPAKTUYHUX BMiHb T4 HABUKIB:

- JTOCJIJPKEHHST KUJIbKICHMX B3a€MO3B'SI3KIB Ta 3aKOHOMipHOCTEH
PO3BUTKY €EKOHOMIYHHX IPOILIECIB;

- TOOYJIOBM Ta aHaJli3y €KOHOMIKO-MAaTeMaTUUYHUX MOJICIICH;

- po3B’si3yBaHHs ontumizaniiaux 3anad y MS EXCEL;

- pO3B’sI3yBaHHS 3ajay JIHIMHOTO, I[IJIOYMCIOBOTO, JIpOOOBO-
JIHIMHOTO MPOrpaMyBaHHs, TPAHCIIOPTHUX 3a]a4;

-3aCTOCYBaHHS MAaTE€MAaTHUYHOrO amapary sl OOrpyHTYBaHHS
YIPABIIHCHKUX PIIlIEHb Y EKOHOMIUHIH cdepl.
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Bignosigno 0 OcBiTHBO-IPOdeCiHHOI nporpamMu
«MeHeI)KMEHT» IMOYATKOBOIO PIBHA (KOPOTKMHA NMKJ) BHIIOI
ocBiTH 32 cneniajabHicTiIO 073 «MeHemxmeHT», rajay3i 3Hanb 07
«YnpaBJaiHHA Ta aAMIiHICTPyBaHHS» BHU3HAYEHI KOMIIETEHTHOCTI Ta
OporpamMHi  pe3yJibTaTH  HaBYaHHS, JUIsI  (QOpPMyBaHHS  SIKMX
BUKOPUCTOBYETHCS ~ HaBUaJibHa  JUCIUIUIIHA  «MaremaTuuHe
IpOTrpaMyBaHHsI.

Inmezpanvna Komnemenmuicmas:

IK. 3nmatHicTh po3B’s3yBaTU CKJIAJIHI CIeliali3oBaHl 3ajayi Ta
OpaKkTU4YHI MOpoOJeMH, SKI XapaKTepU3YIOThCA KOMIUIEKCHICTIO 1
HEBU3HAUYCHICTIO YMOB, Yy cdepi MeHemKMeHTy abo y mpoleci
HAaBYaHHA, 10 Tepeadayae 3acTOCYBaHHS TEOpIM Ta METOMAIB
COIlIAJIbHUX Ta TTOBEIIHKOBUX HaYK.

3azanvni KomnemeHmHocmi:

3K 3. 3aaTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJII3y, CHHTE3Y.

3K'4. 3paTHICTh 3aCTOCOBYBATH 3HAHHA y MPaKTUYHUX
CUTYyaIlisIX.

3K 8. HaBuuku BUKOPUCTAHHS 1H(}popMaLIitHIX 1
KOMYHIKalIMHUX TEXHOJIOT1H.

3K 9. 31aTHICTh BUUTHUCS 1 OBOJIOIIBATA CYYACHUMU 3HAHHSIMU.

3K 10. 3gaTHICTh 10 IPOBEJEHHS JOCIIKEHb Ha B1IOBIIHOMY
piBHI.

Cneuianvni (ghaxoei) komnemenmuocmi:

®OK 12. 3paTHiCTh aHaNi3yBaTH W CTPYKTYpyBaTH MNpOOJEeMHU
oprasizaiiii, popMyBaTH OOIPYHTOBAHI PIILICHHS.

Ilpozpamnui pesynomamu HaguanH::

[IPH 4. [leMoHCTpyBaTM HaBHUYKH BHSBJIEHHA NpoOJeM Ta
OOTpYHTYBaHHS YIPABIIHCHKUX PIIIEHb.

[IPH 6. BusBnsiTH HaBUYKMA MOLIYKY, 30UpaHHS Ta aHaJI3y
iHpopMallii, poO3paxyHKy  TOKa3HUKIB i  OOIpYHTYBaHHS
YIPABITHCHKUX PIIICHbD.

I[IPH 11. JlemOoHCTpyBaTM HaBHYKM aHaJI3y CHUTyalli Ta
3MIIMCHEHHS KOMYHIKaIIil y pI3HUX cepax AIsNIbHOCTI OpraHi3allii.

[IPH 16. JlemoHCTpyBaTM HaBUYKH CaMOCTIHHOI poOOTH,
THYYKOT'O MUCJICHHSI, BIIKPUTOCTI 10 HOBUX 3HaHb, OYyTH KPUTHUYHHUM 1
CaMOKPUTUYHHUM.

I[TPH17. BukoHyBaTU AOCHIIKEHHS 1HAMBIIyadbHO Ta/abo B
rpyIll i1 KEPIBHUILITBOM JIiIEpa.



3MICTOBUI MOJIYJIb 1.
MOJIEJII JITHIMHOI'O TIPOTPAMYBAHHSI

JIABOPATOPHA POBOTA Ne 1
«BU3HAYEHHS OIITUMAJIBHOI'O IIVIAHY 3AJTAYI
JIHIMHOI' O IPOTPAMYBAHHS I'PA®IYHUM METOJIOM
TA 3ACOBAMMU ONTUMIBALII MS EXCEL»

Mera pobGotu. 3acBoiTd rpadiuHMi MeETOJ Ta 3acolOu
ontuMizaiii  Microsoft Excel po3B’s3aHHS 3ajJad  JIHIAHOIO
porpaMyBaHHS.

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3agaya Ne 1

Ha BuroroByiieHHs 1BOX BUAIB Ipoaykii (A 1 B) BuTpauaroThes
Tpu BUuau pecypciB Pi, P>, P3. 3amacu pecypciB, HopMH iX BUTpaT i
npuOyTOK Bl pealtizalii OIMHUI NMPOAYKIIi HaBeleHo B Tabmui 1.1.
[loOynyBatTn €KOHOMIKO-MaTEMAaTUYHY MOJENIb BHPOOHUIITBA Ta
rpapiyHUM  METOJAOM BHU3HAUYUTH MHOT0 ONTHUMAJbHUWA  IUJIaH.
Pesynbrat  mepeBipuTH  3aco0aMu  onTUMi3alli  TaOJIWYHOTO
penakropa Microsoft Excel.

Taoauus 1.1 — Buxigni gani

Bapi- Burparu pecypcis HasiBHicTh pecypcis, IIpudyrTox
aHT HA OMHUII0 MPOAYKIIII, KT HA OIMHHUIIIO
KT NPOAYKILl,
rpH
A/ B|A B A B| P; P> P3 A B
0 12,4144 |3 |12 300 120 252 30 40
1 137 (17(16| 4 | 9 | 361 520 248 11 8
2 114714 18 93 48 24 36
3 3121213111 101 99 37 27 24
4 4 1131516 |11 5] 379 197 | 335 25 12
5 311191434 45 144 96 9 8
6 1415112195 400 49 220 21 18
7 I1y6 | 1|2 |15]14| 324 60 500 10 7
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3agaua Ne 2

Busnauntu ONTUMaIbHUHN IJIaH 3ajauil JIHIAHOTO
nporpamMyBaHHs TpadiuHUM METOJIOM Ta PE3YJIbTaTH IEePEeBIPUTHU
3aco0amu onTuMmizalli TadbauuHoro penakropa Microsoft Excel.

Z=x;,+6x,> max(min)
8x;,+7x,<56,
3x;+5x, 215,
5x;+3x,215,

X;,X, 2 0.

1.

Z=7x;+3x, > max(min)
10x;+9x, <90,
-x;+2x,<6,
6x;+5x,<30,

X;,X, 2 0.

3. 4.

2.

Z=x,+2x, > max(min)
(x; +2x, <10,

x;+x, 21,

x, 21,

(X, <4,

]

X;,X, 2 0.

Z=x;+2x,— max(min)

~

xX;—x,<3,
xX;+x,56,

]
-x;+3x,<10,

(X, + 4x, 24,

X;,X, 2 0.

Z=2x,—4x, > max(min) Z=3x;+4x, > max(min)

(x,+2x,<11,

(x; +x, <20,

xX;+x,<6 —-x;+4x,<20
5.7 2T R

X;—x,<2, x; 25,

—2x;+4x,24, (X235

X;,X, 2 0. X;,X, 2 0.

Z=x;+x,> max(min) Z=x;+2x,—> max(min)

X;—x,<2,
T.9x;,+x,<2, 8.
x;—2x,<1,

X;,X, 2 0.

x;+x,<10,
—-Xx;+x,<4,
xls5,

X;,X, 2 0.



Z=4x;+3x, > max(min)
2x;+x,<10,
9. 4x;,+x,22,
-x;+3x,<3,

X;,x,20.

Z=3x;—2x,—> max(min)
2x;+2x,<10,
11. -3x;+4x,2-12,
2x;+4x,<12,

X;,x,20.

Z=-x;+x,> max(min)
(5x;,+2x,>10,
x;+x,<4,

13. <
—4x;+x,2-8,

xX;—2x,<0,

X;,Xx, 20

Z==-2x;+x,—> max(min)
-3x;+x,<1,
15. {x;+x,< 2,
x;—2x,<0,

X;,x,20.

12. <

14. <

16. |

Z=—4x;-3x, > max(min)

4x;+5x,<20,

10. {7x;+3x, <21,

2x;+x,22,

X;,x, 20

Z=2x;—-x,—> max(min)
(3x;,+2x,< 12,
—-2x;+x,54,

x;—3x,<0,

([X;+2x, 22,

X;,x, 20

Z=2x;,-3x,—> max(min)
(—5x,+3x,< 15,
—-2x;+3x,20,

X, +x,22,

2x;+x,<10,

X;,x,20.

Z=-3x;+x,—> max(min)
(x,+x,>1,
x;—x,<1,

2x;+x,54,

—9x;+3x,<6,

X;,x,20.



VA

x;—4x,<0,

17. —-3x;+x,< 3,
6x;+5x, 230,

X;,X, 2 0.

Z=2x;+5x,—> max(min)

6x;+5x, 230,
19. {3x;,-2x,<12,
-3x;+6x,<12,

X;,X,20.

Z=5x;+2x,— max(min)
(5x,+2x,2>10,
2x;-3x,<6,
xX;+2x,24,
7x;+6x,<42,

X;,X, 2 0.

21. 4

Z=4x;+2x, > max(min)
(x;,—2x,<4,
3x;+2x,26,
9x;+8x,<72,

—x;+Xx,<5,

23. 4

X;,X, 2 0.

Z==-2x;+3x,> max(min)

5x;,-2x,<10,
25.9x;+x, <3,
4x;+3x,2-12,

X;,X, 2 0.

=-3x;-2x, > max(min)

Z==7x;—4x, > max(min)
3x;—2x,<12,
18. ¢3x;+2x, 26,
—-Xx;+2x,<4,

X;,X, 2 0.

Z=6x;+4x, > max(min)
2x;+x,24,

20. 3 x;,+2x, 24,

-Xx;+x,<5,

X;,X,20.

Z=-5x;,—-2x,—> max(min)
(4x,+3x,< 24,
X;+x,22,

22. 4
x;—2x,<2,

—2x;+3x,<6,

X;,X, 2 0.

Z=-3x;—4x, > max(min)
—4x;+3x,<12,
24. {x;—x,<4,
6x;,+7x,242,

X;,X, 2 0.

Z=-5x;+3x,—> max(min)
3x;+2x,<18,
26.
-5x;+2x,210,

X;,X, 2 0.
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Z=-3x;+x,—> max(min) Z=-3x;—-2x,—> max(min)

(x,+x,2>1, (x, - 2x,<4,
xX;—x,<1, —-3x;+2x,<6,
27.471 77 28.4 7
2x;+x,54, 5x;,+2x,210,
(X;+x,<3, (x; <4,
X;,x,20. X;,Xx, 20

Z==-2x;-2x,—> max(min) )
) Z=3x;+2x,—> max(mm)
3x;+4x,212,

2x;,—x,210,
4x;+3x,212,
29. < 30. {2x; +3x,2>6,

x;+2x,<8,

x;—2x,<4,
Lxl S 6,

X;,X, 2 0.
X;,X, 2 0.

Z=4x;+3x, > max(min) Z=5x;+2x,—> max(min)

X;—x,20, x;+3x,238,
31.4x;+3x, 26, 32.43x;+4x, <20,
2x;—-3x,221, 3x;+x,26,
X;,X, 2 0. X;,X, 2 0.

Z==x;+x,> max(min) Z=10x,+40x, > max(min)

2x;—x,%<4, 3x;+5x,2>18,
33.4x;+2x, 22, 34.4x;+2x, 23,
xX;+x,56, 2x;+4x, 225,
X;,X, 2 0. X;,X, 2 0.

Z=x;+2x,> max(min)
2x;+x,<12,
35.4-3x;+2x,< -4,
xX;—x,22,
X;,X, 2 0.
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INPUKJIAJl BUKOHAHHSA JJIABOPATOPHOI POBOTH Ne 1
Hpuxaan 1.1
BukopuctoByrouu tabs. 1.1, 3anuiiemMo BUXIJIHI JaH1 3a/1a4l JJIs

Bapianty 0 (tabmn. 1.2):

Taoauus 1.2 — Buxigni gani

Hopmu BuTpar pecypcis Ha 3aragbHa
Bun OJIMHHMITIO TPOAYKIIii, KT KiJIBKICTE
pecypciB A B pecypciB, KT
1 pecypc 12 4 300
2 pecypc 4 4 120
3 pecypc 3 12 252
[IpubyToK Ha
OJIMHUIIIO 30 40
POJIYKILii, IPH
3MiHHI X1 X2
Po3é’azanna

1. Illo0ynoBa eKOHOMiIKO-MATEMATHYHOI MO/IEJI]

[ToOynyeMO €KOHOMIKO-MAaTeMaTUYHy MO/JIE]Ib BUPOOHUIITBA.

Hexail x; —K1IbKiCTb BUpPOOIB BUIY A, X, —KUIBKICTb BUPOOIB
Buny B, Toal 3aranbHuil npruOyTOK Bij peasizalii BUpoOiB BB A 1 B
Oyne nopiBHtoBatH Z = 30x;+40x,. 3a yMOBOIO 3a/1aul HEOOXiTHO
OTpUMATH MaKCUMaJbHUW MPUOYTOK, TOMY LUIbOBA (YHKIIISI MaTUME
Bunisn Z =30x;+40x, - max.

Bupa3zumo MaTeMaTUYHO YMOBH, 110 OOMEXKYIOTh BUKOPUCTAHHS
pecypciB. Buxoasuum 3 HOpPMAaTHMBIB BHKOPHUCTaHHS KOXKHOIO 3
pecypciB Ha OJMHMIIO MPOAYKINi, 3alUIIeMO CyMapHi BUTpaTH
pecypciB 1 Buay: I2x;+4x,. 3a yMOBOI 3ajadl L BEIUYHMHA HE
MOXK€ TMEPEBUIIYBAaTU 3arajlbHUM 3amac JaHOTrO pecypcy, TOOTO
300kz. 115 BUMOTa ONMUCYETHCS TAKOIO HEPIBHICTIO:

12x, +4x, < 300.

AHaNOr4yHO 3aluIIEMO YMOBHU U100 BUKOPUCTAHHA 1HIIMX

BU/JIIB PECYPCIB:
4x;+4x,< 120,
12




3x;+12x,<252.
OCKUIbKHM KIJTBKICTh BUTOTOBJIEHOI MPOAYKIIi HE MOXE OyTH
BIJI’€EMHOIO, TO X; 2 0,x, 2 0.
Toml, eKOHOMIKO-MaTeMaTUYHa MOAEIIbL MAa€ BUTIISII;
Z =30x;+40x, > max;

12x;+4x,<300;

4x;+4x,<120;

3x;+12x, <252
x;20,x,20.

2. BusHaYeHHsl ONTUMAJIBHOIO IUIAHY 3aJavi JIiHIAHOIO
NPOrpamMmyBaHHsA rpagivHuM METOI0M

Bu3zHauuMo onTUMagbHUM TIJIaH OJIEPXKAHOI 3ajadl JIHIKHOTO
nporpaMmyBaHHs Tpa(iuHUM METOIOM:

1. [lepmmii KpoOK 3riAHO 3 QJITOPUTMOM TpadiyHOTO METOAY
NOJIATa€ B TEOMETPUYHOMY 300pakK€HH1 JOMYCTUMHX IUIAHIB 3a]adi,
TOOTO B MOOYJOBI Takoi 00JacTi, J€ OJHOYACHO BUKOHYKOTHCS BCI
OOMEXEHHS. 3aMiHIOEMO 3HAaKHM HEpPIBHOCTEH Ha 3HAKU CTPOTUX
piBHOCcTEM 1 OymyeMo rpadiku BianoBigHux npsamux (puc.l.l). s
OO 3HAXOAUMO JUIsl KOKHOI IIPSIMOT KOOPAMHATH JIBOX TOUOK Yepe3
SIK1 BOHA IIPOXOUTh.

st mpsimot (l,):le, +4x, = 300 maemo:

r

—12-2
{szl e =300 L = e 4 ’ = {xz Y (20;15)
1 ’ .

r

300
e x; =25,
:>4x1 12 ’:}{ I _ :>A2(25;0).
L x2=0,

12x1 +4x2 = 300,

x2=0, xz— .

3HaliJIcHl TOYKU BIAKJIAJAEMO B CHUCTeMi KOOpAMHAT 1
IPOBOJAMMO JIHIO /; .

AHaNOriyHO BUKOHYEMO NMOOYAOBY IHIIMX JIIHIA BIAMOBIAHO 32
TOUKAMH:

(1,):4x,+4x,=120= B,(0;30), B,(30;0);
(1;):3x,+12x, = 252 = C,(0;21), C,(20;16).
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2. KoxHa 3 moOygoBaHMX MNPSIMUX AUIMTH IUIOIMIMHY CUCTEMH
KOOpJAMHAT Ha JABI MiBILUIONIMHKU. KoopAWMHATH TOYOK OJIHI€T 3 HMX
3a/I0BOJIbHSAIOTH HEPIBHICTh, 10 PO3IJISJIAETHCSA, a 1HIIOI — HE
3a10BOJIbHAIOTE. [1[00 BU3HaUWTH HEOOX1HY MIBILIOMWMHY (11 HApsSIM
MO3HAYUMO CTPIIKOIO), MOTPIOHO B3SITH OYJb-IKY TOUKY 1 IEPEBIPUTH,
Yy 3aJI0BOJILHSIIOTH i1 KOOPAMHATH 3a3HAuY€HE OOMEXKEHHs. SIKIIo
3a/10BOJIBHSIOTH, TO MIBIUIOIIMHA, B SIKIM MICTUTBCS BUOpaHa TOYKa, €
F€OMETPUYHHUM 300paKEHHAM HEPIBHOCTI. Y MPOTHICKHOMY BUIAIKY
TaKUM 300p)KEHHSM € 1HIIIa MIBIJIOIINHA.

ITinctaBumo B HepiBHICTE I2x;+4x, <300 xoopauHatH
JOBUIBHOI TOYKH, Hanpukian M, (I 0,1 0):

12-10+4-10<150= 16 < 300 = gipna nepienicms.

OCKUIbKH KOOpJIUHATH 111€1 TOYKU 3aJI0BOJILHSIOTH HEPIBHICT,
TO Ha puc.l.] mo3HavYaeMo MTPUXYBAHHSM MIBILIOIIMHY, 110 BKJIIOYAE
BUOpaHy TOUKY 1 BIAMIYA€EMO 11 HAIIPsIM BIAMOBIHOIO CTPLIKOIO.

AHAJIOTIYHO 3HAXOJIMMO BIONOBIAHI MIBIUIOMIMHU JUIA KOYKHOTO

0OMEKEHHS:
M,(20;0),
(1,):4-20+4-0<120= 8 < 120 = gipna nepisnicmso.
M ,(20;30),
(1;):3-20+12-30< 252= 420< 252 = nesipna nepienicme.

st 112 oOmexeHHsT BUOMpAEMO Ty MIBIUIONIMHY, 1110 BKJIIOYAE
BUOpaHy TOUYKY, a JAJid 3-r0 OOMEKEHHSI BUOMPAEMO Ty MIBIUIOLIUHY,
0 HE BKJIIOYA€ BUOpaHy TOYKY, OCKIJbKH JlaHE OOMEKEHHSI He
CIIPaBIKYy€EThCS.

BpaxoByroun yMOBY HEBIJ €MHOCTI 3MIHHMX X;20,x, 20,
OyZeMO pO3riIlaTi TUIbKU MEPIINI KBaJAPAHT CUCTEMU KOOPIMHAT.

3. Takum yuHOM, mNepepi3 yciX MiBIUIONIMH BU3HAYae 00JACTh
JOMYCTUMUX IIIaHIB, — MHOTOKYTHUK OC;BCA,. Koopaunatu Oynab-
AKOT KOTr0 TOYKH, 3aJI0BOJBHAIOTH CHCTEMY OOMEXEHb 3ajadl Ta
yMOBY HEB1J1’€MHOCTI 3MiHHUX. [locTaBieny 3agady Oyjie po3B’si3aHo,
AKIIO BIAIIYKA€EMO TaKy TOYKY MHOToKyTHHKa miaHiB OC,;BCA, B
AKIWA 1UIbOBA PyHKLIS Z HaOyBa€e EKCTPEMAIbHOIO 3HAYEHHS.

4. Jlns IOT'O ooy 1yeMo BEKTOP-HOpMaJIi
N=gradZ =(c1 ;cz) KOMIIOHEHTaMH SIKOTO €  KOE(ILI€HTH IpH

3MiHHMX Y LiIboBiil dyHKIi 3anaui. Bextop N = grad Z = (30;40)
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3a/1a€ HampsiM 30UTbIIECHHS 3HAY€Hb LIbOBOI (YHKIT Z, a BEKTOP
POTUIIC)KHUN KOMY, — HAIIPAM X 3MEHILIECHHS.

XA
5 I B
a0 N
% =
RN (71 M3
AN L ]
30]
Ny
Ny
My
b
LN
£3 25 \\

/ ="

20 M2 33 X1

Y
- k\Imax
S w .

LS

Pucynok 1.1 — I'padiunuii meto po3B’s3anus 3J111

'\,

5. byayemo JiHiI0 piBHSA LUILOBOI (PyHKUII Z, KOO € IpsiMa
c;X,+¢c,X,=const, WO TEPUEHAUKYIApHA 1O BekTopa V.
Io6yayemo mpsimy 30x, +40x ,= 0 3a Touxamu 0(0;0), D(5;-3,75)
1 TO3HaYMMO 1i Ha pUCYHKY Z,. SIk 6aunMO, BOHA MPOXOJUTH Yepe3

OYaTOK KOOPJIMHAT MEPIECHIUKYIISIPHO 10 BeKTOopa NV .

6. Ilepemimytoun JiHIIO PIiBHS B Hampsami Bektopa N
3HAXOJUMO BEPIIMHY MHOTOKYTHMKA IUIAHIB, JI€ I1JIb0Ba (YHKIIIS
J0CsITa€e eKCTpeMaabHOro 3HaueHHs. I3 puc. 1.1 6aunmo, 1o nepuioro
CIUJIBHOI0 TOYKOI (TOYKOIO BXOJY) JIiHII piBHA IIIBOBOI (YHKIIII
30x;+40x,=0 Tta mHOrokyrauka miaHiB OC;BCA,, € touka O,
dKka 1 Oy/le TOYKOI MIHIMYMY, @ OCTAHHBOIO iX CIIJIBHOI TOYKOIO
(TOukOIO BUXOJy) € TOUuKa B, sika 1 Oyje TOUKOI0 MaKCUMyMY.
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7. Ockinbku Touka B =1, ()1; € To4ukor0 TIepeTuH miHii 2 i 3, T0
PO3B’SI3aBILIH CUCTEMY BIANIOBITHUX PiBHAHD:
4x,+4x,=120, - x; =12, - B(12;18),
3x;+12x, =252, x, =18,
00UYHCIMMO MaKCUMaJIbHE 3HAYEHHSI I[1IJIbOBOI (PYHKIIIT B TOYIII:
Z,.,.=2(B)=2(12;18)=30-12+40-18=1080.
Orxe, onrumansHuii tian I X, = (I 2;1 8), nomy
BIJIIIOB1Ja€ MAKCUMAaJIbHE 3HaY€HHS UIboBol PpyHkuii Z,,,. = 1080.

3. BuznauenHss ontumMagbHOoro miaany 3JIII 3acodamm
onTuMizamii TadsmuHoro peanaxkropa Microsoft Excel

BukopucroBytoun  HaaOyaoBy  «[IOHUCK  PELIEHUA»
BU3HAYMMO ONTHUMAJILHUM TUIaH 3a/1aHOI 3a1a4l.

1. Ockinbku 11IbOBa (YHKINSA 3a7adyi Ta cuUcTeMa OOMEXKEHb
JiHIMHI, TO MaeMoO 3ajJady JIHIMHOrO mporpamyBaHHs. [ns Ti
pPO3B’SI3yBaHHsS 3alOBHIOEMO BIANOBIAHY (OpMY B JIUCTI IaKETy
Microsoft Excel (puc.1.2). Bka3dyemo KIITUHKH B SKUX Oyje
MICTUTUCS PO3B’si30Kk 3amadi (B16:C16). BBoaumo BuxiaHi JaHi
3aja4i: MaTpuiro KoediiieHTIB cuctemu oOmexeHb (B19:C21),
koedimieHTn miaboBoi  GyHKIi  (B23:C23), 3Haku oOMEXEHb
(E19:E21), cToBmuuK BibHUX WieHIB cucTeMu oOMexeHb (F19:F21),
dbopMynu J1BOI 4YacTUHU KOKHOro oomexenHs (D19:D21) Tta
dopmyny minboBoi Gynkiii (D23) (puc.1.2, puc. 1.3):

D23 - fe | =CYMMMNPOW3B({B16:C16;B23:C23)

A B c D E F
15 | 3minHHI x1 w2
16 |3HaueHHA IMIHHKX
17

MaTpuua
noedilieHTie MNpaea

18 DbmemeHHA CHMCTEMK OOMEEHD fiea yacTHHa 3HaKk |4acThHa
15 1 12 4 =CYMMMPOM3B|5B516:5C516;B19:C19] <= |300
20 2. 4 4 =CYMMIMPOM3B(5B516:5C516;B20:C20] <= |120
21 3. 3 12 =CYMMMPOM3B|5B516:5C516;B21:C21] <= |252
22 Hanpam
23 LlinboBa dyHKuin [30 a0 I=D.-FMannuas[ﬂw:cw;sza:cza] | max | |

Pucynok 1.2 — [ToyaTtkoBi AaHi 3aja4i Ta GopMyJu sl PO3PaXyHKIB
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A B C D E F
13 3miHHI X1 x2
16 3HaYEHHA 3MIHHMY
17
MaTpuua
HoedilieHTiB Niea Mpasa
18 ObmemeHHA cHCTEMM obMeMedb | YacTMHa 3HaK UacTKHAa
19 1. 12 4 0 <= 300
20 2. 4 4 0 <= 120
21 3. 3 12 0 <= 252
22 Hanpam
23 |llinboBa yHHLIA | 3ﬂ| 4ﬂ| ﬂl max | |

Pucynok 1.3 — IlouaTkoBi gaHi A1 po3B’sA3aHHS 3a/1a4i

2. Bubupaemo Hannwie — Ilouck pewienus:

-

MapameTpbl NoOWCKa PELLEHNA

CNTMMUEMPOBETE LIENEBYHD yHIKLMID:

o

@) Maroanym

1 MAHMMYM

MsMEHAA A4Sk nepeMEHHBIX:!

SB516:9C516

E COOTEETCTEMM C OrpaHMHEHMAMIAL

() 3HaYeHuR:

50519:5D0521 <= 5F519:5F521

[¥] CaenaTe nepemedHble BEs orpaHUYEHIIA HEOTPHLIAT ENbHEIMM

BribepuTe

METOL PEWEHMA:

MeToa peweHHs

[nA rianknx HENWHERHEIX 38084 MOMONL3YHTE NOMCK PELUEHWA HENWHERHEIX 38084 METoaoM O,
ANA NMHEAHBIX 33484 - NOWCK PEWEHMA NMHERHBIX 3084 CMMNNEKC-METOAOM, & ANA HEFNAAKWX
338034 - SE0MKILMOHHEIA MOWCK PELIEHIAA,

Cnpaeka

OobaenTe

MzMEHWTE

¥aanuTte

ChpoouTe

3arpysuTh/COXPEHHTE l

MoK PEWEHMA HENWHERHBIX 33084 METoOoM O IZI |

MNapamMeTpel

[ HaliTi peleHe l |

3aKPEITE

Pucynok 1.4 — [{ianorose BikHO «llouck peutenusy
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VY niamoroBomy BIKHI, IO 3’ IBUJIOCS, BKA3yEMO HEOOXI1JIHI JaHi.
A came: mboBy KIITUHKY (D23), HanpsMm ontumizauii (Makcumym),
aJpecy KJIITHHOK B SIKI HEOOXI1JHO IOMICTUTU KIHIIEBI PE3yJbTaTU
(B16:C16) Ta ooOmexenns ($D$19:$D$21<=$F$19:$F$21). 3a

YMOBOIO 3aj[aul 3MiHHI IPUKUMAIOTh JIMIIIEC HEB1J €MHI 3HAUYCHHS, TOMY

BKa3y€MO e ( | CaenaTe nepeMerHble B3 orpaHWYEHMIA HEOTPMUETENbHEIMIA ) (pI/IC 1 4)

3. Haxumaemo Haiimu pewienue i oTpUMyeMO, 110 PO3B’A30K
3HaieHo (puc. 1.5). BianosigHo B kimituHkax B16:C16 3HaxoauThes
3HAQYEHHS! ONTUMAJIBLHOIO PO3B’A3KY, a B KMTUHUI D23 ontumanbHe
3HAYCHHS 1IUIbOBO1 (DYHKIIT 3a71a4l Ha MakcuMyM (puc. 1.6):

.
PesynbTaTel NOMCKE PELLEHNA
PeleHWe HaligeHo. Bre orpaHWYEHMA W YCIDBHA
ONTUMENBHOCTH BRINDHEHE. OTueTh
PesayneTaTel
{®}{CoxpaHnTE HalaEHHOE pelleHMe | YCToRYWBOCTE
Mpegenel

D BoccTaHOBMTE MCKOAHBIE SHIYEHWMA

[[] BepHyTeca B gManorosoe okHe NapameTpos [] omruertki co

OR OTmeHa COXpaHWTE CUEHERWA...

Pewenne HEEAEHD. Bce orpaHHYeHHA U YCAIOBHA ONTHMANbBHOCTH BRINOAHEHbIL.

Ecau wcnonb3yeTod Mmogyne ON0, To HaR4eHo No KpaiHeld MEpe NoKanbHo
ONTHMAENEHOE pewerre. ECIM HCNOAL3YETCA MOLYIL MOHCKE DELIEHHA AHHEAHBIX 38484
CHMMNEKC-METOL0M, TO HaROEHD rMofanbHD ONTHMANEHOE PELLEHHE.

Pucynok 1.5 — Pe3ynbratin po0oTn HanOynoBu «llouck peuienusy

A B C D E F
15 [2MiHHI X1 X2
16 3HaYEHHA 3MIHHMY 12 18
17
Martpuua
HoedilieHTiB Niea Mpaea
18 ObmemeHHnA cHCTeEMM obmedeHb | YacTMHa 3HaK YacTUHa
19 1. 12 4 216 <= 300
20 2. 4 4 120 <= 120
21 3. 3 12 252 <= 252
22 Hanpam
23 |linboBa yHHLiA | 3ﬂ| 40 1030' max |

Pucynok 1.6 — OnTuMaibHUM IJ1aH 3aj1a41
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4. SIxuo HEoOXi1AHO 30€perTv 3BiTH, TO BHUIALILEMO HEOOXIiIHI
Omuemvt (Pesynomamot, Ycmouuueocmvs uun Ilpoodenvy) Tta
Haxxumaemo OK. BianoBigHO OTpuMyeMO JIUCTH 3BITIB (puc. 1.7):

L —.,
PE}"H bTaTkl NOWCKE PEWEHNA

PeleHne HalgeHo. Bre orpaHWYEHUA M YCAOBKA
ONTUMEABHOCTH BEINOHEHEI. OTYeTkl

(%} CoxpaHWTE HalineHHoe pellsHIe

D BoccTaHOBMTE MCKOAHBIE SHIYEHWMA

D BepHyTECA B AWENOroBOE OKHO NapamMeTpos |:| OT4eTel Co
OR OTmeHa COXpaHWTE CUEHERWA...
OT4eThI

Co3naeT yRa3aHHbie THNbl OTYETOB W Pa3MELLEET Haﬁﬂhlﬁ OTHET Ha OTAENBHOM NHLTE
HHHTH

Pucynok 1.7 — Bubip HeoOX1JHUX 3BITIB

OTxe, ONTUMAJIBHUI IUIAH 3a/ayl JIHIAHOTO MpOrpaMyBaHHS
Xnax =(12;18), HAOMy BIJIIOBIJIA€ MAKCHMaJIbHE 3HAYEHHS I[1J1bOBOI

¢yskuii  Z,, =1080, 1mo mniATBEpIKYE PE3yNbTaTH OTPUMAaHI
rpapiyHUM METOJIOM.

Bionogios:

Jlnss  orpumanHHs  MakcumaiabHoro  npuOytky 1080 rpu
MIJNPUEMCTBY HEOOXIJTHO BUTOTOBJIATH MPOAYKIII A — 12 oauHUI,
npoaykuii B — 18 opunune. Ilpu 1mpomy 3amacu pecypcy 1
BUKOPHUCTOBYIOThCSI HE TMOBHICTIO (216<300), pecypc 2 Ta pecypc 3
BUKOPHUCTOBYIOTHCS IMOBHICTIO.
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Hpuxaan 1.2
Busnauntu ONTUMaIbHUHN IJIaH 3ajauil JIHIAHOTO

nporpaMmyBaHHs TpaiuHUM METOI0M
Z =10x, + x, — 3 - max(min),

x;+x,<3,
2x;+x,54,

-Xx;—Xx,<-1,

(2x;+3x,<9,
x;20,x,20.

Po3é’azanna

1. Ilepmmii KpOK 3rigHO 3 aITOPUTMOM TIpadiyHOTO METOMY
NOJIAra€ B TEOMETPUYHOMY 300pak€HH1 JOMYCTUMHX IUIAHIB 3a]adi,
TOOTO B MOOYJIOBI Takoi 00JacTi, /¢ OJHOYACHO BHUKOHYIOTHCS BCi
OOMEKEHHS. 3aMiHIOEMO 3HAaKHM HEpPIBHOCTEH Ha 3HAKU CTPOTUX
piBHOCTEM 1 OyAyeMo rpadiku BIAMOBIIHUX NpsAMUX (puc.1.8).

V= min [
: \Z

HRLX

Pucynok 1.8 — I'padiunuii meroz po3B’sizyBanHs 3JI11
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JI7g bOro 3HAXOAMMO JJI KOXKHOI MPSIMOI KOOPJIUHATHU JIBOX
TOYOK 4Uepe3 K1 BOHA MPOXOauTh. byayemo npsamy (l 1) X+ x,=3,
BUKOPHUCTOBYIOYH 11 TOYKHU IEPETUHY 3 KOOPAUHATHUMHU OCSMU:

. x1+x2=3, x2=3, .
(0x,): . =0, . = .:>A(0,3).
(0x,): 41 T2 =5 L 1M1= p3i0)

x2=0, x2= o

3Hal/IeHl TOYKM BIAKJIAJIa€EMO B CHCTEMI KOOpAMHAT X;0x, 1

IPOBOJAMMO JIIHIIO /;. AHAJIOTIYHO BUKOHYEMO NTOOYAOBY JIHIN:
(1,):2x,+x,=4 C(0;4), D(2;0).
(1;):=x;—-x,=—1 E(0;1), F(1;0).
(,):2x,+3x,=9  A(0;3), M(4,5;0).

2. KoxHa 3 moOynoBaHUX NPSMHUX JIIUTH IUIONIMHY CUCTEMH
KOOpJAMHAT Ha JABI MiBILUIONMHU. KoopauHATU TOYOK OJIHIET 3 HMX
3a/I0BOJIbHSAIOTH HEPIBHICTh, 110 PO3IJISJIAETHCSA, a 1HIIOI — HE
3a10BOJIbHAIOTE. [1[00 BU3HAUWTH HEOOX1HY MIBILIOMMHY (11 HApsIM
MO3HAYUMO CTPIIKOIO), MOTPIOHO B3SITH OYJb-IKY TOUKY 1 IEPEBIPUTH,
Yy 3aJI0BOJIBHSIOTH i1 KOOpPAWMHATH 3a3HAuYCHE OOMEXEHHs. SIKIo
3a/I0BOJIBHSAIOTH, TO MIBILIOLIWHA, B SIKIM MICTUTHCS BUOpaHa TOYKa, €
F€OMETPUYHHUM 300paKEHHAM HEPIBHOCTI. Y MPOTHICKHOMY BUIAIKY
TaKUM 300paKeHHSIM € 1HIIA MIBIUIOLIMHA.

[TincTaBUMO B HEPIBHICTH X;+ X, < 3 KOOPAMHATH JOBUIBHOI
touxwu, Hanpukiag 0(0;0): 0+0< 3=> 0 < 3. OcKibKH KOOpIMHATH
I[1€] TOYKHU 3aJ0BOJIbHSIIOTH HEPIBHICTh, TO Ha PUCYHKY IO3HAYAEMO
MITPUXYBAHHSIM IMIBIUIONIMHY, 110 BKJIIOYAa€ BHOpaHy TOYKYy 1
B1IMIYa€MO ii HAPsIM BiJMIOBITHOIO CTPIJIKOIO.

AHanoriyHo, JUII TOYKHU 0(0;0) 3HAXOAWMO BIOIOBIIHI
ITIBIUIOIIMHHU JUIT KOYKHOTO OOMEKEHH

(lz).'2-0+ 0< 4= 0<4= sipnanepienicms;

(13) :—0-0=<—-1= 0<—1= Hnegipna HepieHicmb;

(14):2-0+3-039:>039:>eipuauepieuicmb.

Husa 1, 2 1 4 oOMexeHHs BUOMpPAEMO Ty MIBIUIOLIMHY, IO
itrouae Touky O(0;0), a mas 3-r0 OOMEXEHHs BHOMPAEMO Ty
MIBIUIONIMHY, LI0 HE BKJIKYA€ TOUYKY 0(0;0), OCKUIBKH JaHe
OOMEKEHHS HE CIIPABIKYEThCH.
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BpaxoByroun yMOBY HEBIJ €MHOCTI 3MIHHUX X;20,x,20,
OyZeMO pO3TriIlaTi TUIbKU MEPIINI KBaJPAHT CUCTEMH KOOP/IMHAT.

3. Takum umMHOM, mepepi3 yciX MiBIUIONIMH BU3HAYa€ 00JacCTh
JOMYCTUMHUX TIUIaHIB, — MHOTOKYTHUK EAPDF. Koopaunatu Oynab-
AKOT KOTro TOYKH, 3aJI0BOJBHAIOTH CHCTEMY OOMEXEHb 3ajadl Ta
YMOBY HEBIJI’€MHOCTI 3MIHHUX.

4. JIna BU3HAYEHHS TOYOK, B SIKMX LUIbOBA (PYHKIlISI HaOyBae
EKCTPEMAIIbHUX 3HAYEHb, noOyayeMo BEKTOp-HOpMaJIi
N=gradZ =(c1 ;cz) KOMIIOHEHTaMHU SKOI0 € KOEe(ILIEHTH IIpH
3MiHHHX y WinboBill (yHkuil 3amgaui. Bektop N 3agae Hampsm
30UIBIIECHHS 3HAY€Hb LIIbOBOI (PYHKIT Z, a BEKTOp MNPOTUICKHUN
oMy, — HampsM iX 3MEHUIEHHS, NMPU LbOMY JOBXHHA BEKTOpAa Mae
IPYropsiiHE 3HAYECHHS. Tomy OynyeThcs JOBLIbHUM

. . - N
CITIBHAIPAMIIEHUA BEKTOP N;,=—, ne a>0 Bubupaemo 3
a

BpaxyBaHHsIM MacmiTabHocTi. Toxi, s IiaboBOi (YHKINI 3amadi
< - N 1
Z =10x;+x,—3—> max, maemo: N = (10;1), N, = > = (5;5).

5. Bynyemo niHiIO piBHS UUIbOBOI PYyHKLII Z, SKOK € mIpsiMa
¢;X,+¢,X, =const, O TEPIEHINKYIApHA N0 BekTopa N,. Jlus
HaIIoi 3a4a4l nooyayemo npsamy 10x; + x, =0, 1110 TPOXOIUTH Yepe3
[IOYAaTOK KOOpAMHAT Ta TOYKYy K (— 0,5 ;5) MEPIEHAUKYIAPHO 10
BEKTOpa N ; 1 TO3HAYUMO 11 Ha PUCYHKY Z .

6. TepeMilyroun JIiHitO PiBHS B HANIPAMi BEKTOpa-HOpMani N,
3HAXOJUMO BEPIIMHY MHOTOKYTHMKA IUJIAHIB, JI€ I[1JIb0Ba (YHKIIIS
J0CSITa€e eKCTpeMaIbHOroO 3HaueHHs. I3 puc. 1.8 6aunmo, 110 nepuioro
CHIJIbHOIO TOYKOIO (TOYKOKO BXOAY) JIIHII pIBHS LUJIbOBOI (DyHKLIT Z)

Ta MHOTOKyTHUKa TuiaHiB EAPDF, € Touka E, ska 1 OyAe TOYKOIO
MIHIMYMY, @ OCTAHHBOIO X CIIJBHOIO TOYKOI (TOYKOIO BUXOJY) €
Touka D, sika 1 0y/ie TOUKOI0 MaKCUMYyMYy.

7. Ockinbku Touka E =1;()10x,— € TOYKOI MEPETUHY MPSIMOi
l; 1 0ci Ox,, TO po3B’A3aBIIN CUCTEMY BIJNOBIIHUX PIBHSHB:
_xl_x2=_1, x2=1,
= = E(0;1),
xl - 0, xl - 0,
00YMCIMMO MiHIMaJIbHE 3HAUYECHHS 1[1JIbOBO1 (DYHKIIIT B TOYIII:
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Z,.,=Z(E)=2(0;1)=10-0+1-3=-2.

Orxe, X,,;, = (0 o1 ), oMy BIANOBiAA€ MiHIMaJbHE 3HAUYCHHS
1b0BO1 QyHKIIT Z,,;, =—2.

AHaNOriyHo, AJi1 BU3HAYECHHSI KOOPAWHAT TOYKH D pO3IIISTHEMO
CUCTEMY pIBHSHB NpsMUX [, 1 oci Ox;, OCKIJIbKH BOHA € 1X TOYKOIO
neperuny D=1,(10x;:

2x;+x, =4, X :2’:>D(2;0)
x, =0, x, =0,

Orxe, X, = (2 ;0), IIpY 1bOMY MAaKCHUMajlbHE 3HAYCHHS

uinsosoi dynkuii Z,,,. = Z(D)=2(2;0)=10-2+0-3=17.

8. IlepeBipuMO ojiepkaHl pe3ynbTaTU 3acob0aMu ONTHUMI3AIl]
TabIM4YHOro penakropa Microsoft Excel (puc. 1.9-1.12):

D24 - _ﬁr_ :CFMMI'IF'OMBB{BIE:CIE;BM;CM}-B
A B c D E F
15 3miHHI X1 x2
16 3Ha4yeHHA 3IMIHH
17
MaTtpuua Mpaea
18 OBmemeHHs roedilieHTiB NigavyacTuHa 3HaK  |4acTWHA
19 p E 1 1 =CYMMIMPOM3B(5B516:5C516;B19:C19) <= 3
20 2. 2 1 =CYMMMNPOW3B({SB516:5C516;620:C20) <= 4
21 3. -1 -1 =CYMMIMPOM3B(5B516:5C516;B21:C21) <= -1
22 4. 2 3 =CYMMMNPOW3B|5B516:5C516;B22:C22) <= 9
23 Hanpam
24 Ljinbosa d)*;Huqi[lﬂ 1 ]zcvmmnpuuaﬂ[sw:cw;324:c24]-3 | min | |
Pucynok 1.9 — [ToyaTtkoBi gaHi 3aga4i Ta GopMyIiu sl PO3PaXyHKIB
D24 - Jfe | =CYMMMNPOW3B(B16:C16;B24:C24)-3
A B C D E F
15 | 3miHHI X1 X2
16 3Ha4YeHHA 3MIHHKWX
17
MaTpuua
roedilieHTiB Niea Mpaea
18 ObmexeHHA cHCTEMKM 0OMEHEHD | YaCcTHHE 3HaK YacTUHa
15 1. 1 1 0 <= 3
20 2. 2 1 0 <= 4
21 3. -1 -1 0 <= -1
22 4, 2 3 0 == 9
23 Hanpam
24 |UinsoBa $yHHLIA | 1{.'l| 1| —3| min | |

Pucynok 1.10 — ITouatkoBi J1aHi AJisi po3B’sA3aHHS 33/1a4l Ha min
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A B C D E F

15 3miHHI X1 X2
16 3HAYEHHA IMIHHKMX L] 1
17
MaTtpMuA

HOoedilieHTIB Niea Mpaea
18 OBmMereHHA CHCTEMM ODMEREHD | YacTHMHA 3HaK YacTWHa
13 1. 1 1 1 <= 3
20 2. 2 1 1 <= 4
21 3. -1 -1 1 <= 1
22 4. 2 3 3 <= 9
23 Hanpam
24 |linsoBa ¢yHHLIA | 1ﬂ| 1 —J_l min |

Pucynok 1.11 — OnTuManbHu# TIJ1aH 3a7a41 Ha min

A B C D E F
15 3miHHI X1 w2
16 3HAYEHHA IMIHHKMX 2 1]
17
MaTpuuAa
HoedilieHTiB Niea Mpaea
18 OBmMereHHA CHCTEMM ODMEREHB | YacTHHA 3HaK YacTWHa
15 1. 1 2 <= 3
20 2. 2 1 4 <= 4
21 3. -1 -1 2 <= 1
22 4. 2 3 4 <= g
23 Hanpam
24 |linsoBa ¢yHHLIA | 1ﬂ| 1 1}'| max |

Pucynok 1.12 — OnTuManbHU# TJ1aH 3a7a4l Ha max

Sk Oaummo, BHW3HAUEHI ONTHMAJbHI IUIAHW CHIBHAJAIOTH 3
paHile OTpUMaHUMU.

Bionosios: X,,;, =(0;I), Z,in =—2;
X,.=(20),2,,. =17.
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JIABOPATOPHA POBOTA Ne 2
«BU3HAYEHHS OIITUMAJIBHOTI'O IIVTAHY 3AJTIAYI
JIHIMHOT' O IPOT'PAMYBAHHS CUMILIEKCHUM
METOIOM)>

Mera po0oTH. 3acBOITM CUMIUIEKCHHM METOJ pPO3B’A3aHHS
3a/1a4 JIHIKHOTO MPOrpaMyBaHH4.

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3agaua Ne 1

Busnauntu ONTHUMAJILHUHU IUIaH 3aja4l JIHIAHOTO
IporpaMyBaHHs CUMILIEKC-MeTooM (3amada Ne 1 13 JlabopaTtopHoi
poootu Ne 1).

3amaya Ne 2

BusHaunti ontumaipHWUN IUTAH 3a4aHOl  3a7ayl  JIHIKHOTO
nporpamyBaHHs  (Tabxn.2.1) MerogoM  IITy4yHOro 0Oasucy Ta
pe3yJbTaTH  TEpeBipUTH  3aco0aMM  ONTHUMI3ZAlll  TaOJUYHOTO
penakropa Microsoft Excel.

Taoauusa 2.1 — Buxigni gani

x1+x2+ZX3S6 x1+x2+ZX3=4
x1+x2+x335 —x1—2x2+X3S—2
_x1+x2_x32_3 2x2+4X3S7
x;20,j=13 x;20,j=13

§ |max(—x;—x,+3x;) 6 |min(—x;—2x,+2x;)
—Xx;+x;,—2x;2-2 2x;+x,+x;=10
2x;,+x,+3x;<8 xX;—x,<2
x;20,j=13 x;20,j=13
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7 | max(x;+3x,+2x;) 8 | min(x; +3x,-3x;)
X;+x,+x;<10 2x;+x,-5x;22
{xl_x2_2x32_2 {—x,—2x32—6
x;20,j=13 x;20,j=13

9 | max(x;—x,+3x;) 10 | min(3x; —2x,-x;)
x;+3x;<10 {—x,—3x2+3x32—6
{xz—xz—x3=—3 —-2x;+x,+x;54
x;20,j=13 x;20,j=1,3

11 | max(2x;, —x, —3x;) 12 | min(-3x; +2x,-2x; +x,)
2x;+x3;56 —xX;+x,-x,=-5
Xp—X;—X;=-2 2x,+x;<4
— Xyt 6x;2—4 —x;—x,+2x;>-8
x;20,j=13 xj20,j=ﬁ

13 max(2x;+x, —x;) 14 | min(—-2x;-3x, + x;)

X;+x,<1 2x;+x,—x;=-2
—-X,—Xx;2-2 xX;+2x,<95
X;+x;<2 -3x;-2x,2—4
x;20,j=13 x;20,j=13

15| max(4x;+3x,+5x;) 16 | min(x; +2x,—-3x;)
X;—x;56 -2x;+x,+3x;<4
X;+X,+2x;=3 2x;,+3x,<6
—-2x;+2x; 24 X;+x;<2
x;20,j=13 x;20,j=13

17 | max(x; —5x, —x3) 18 | min(5x; +4x,+2x;)
{x,+3x2+x323 X;+2x,+x;=35
2x1+x3=i {2x,+3x2+x328
xj20,]=1,3 xj20,j=B

19 | max(3x; +2x, + 3x;) 20| min(2x,+3x,—5x;)

3x;+4x,+2x; 22
2x;+x,+x;<8

x;20j=13

X, +x,+x;=7

x;20,j=13
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21 | max(2x;+4x,+4x;-3x,) |22 | min(3x;+2x,+3x;)
X +dx,—x;+x,=8 2x;+x,+x;=10
x;20,j=14 szo,jzf,_g

23 | max(x; +5x, +3x;) 24 | min(x; + x,+x;+x,)
x;20,j=1,3 szo,j:ﬁ

25 | max(x; +x,) 26| min(-3x;+2x,+5x;)
x;20,j=1,2 szo’j=1’73

27 | max(2x; —4x,+5x;) 28 | min(2x; +5x, —6x;)
szo’j=§ x;20,j=13

29 | max(2x,+3x,+5x;) 30| min(3x;+3x,+x3)
—-Xx;+x,—x;<4 xX;+2x,+3x;<12
X;+x,+2x;=10 4x;+8x,+3x; 224
x;20,j=13 x;20,j=13

31 | :=-30x; +10x, > max; 32 | z=4x;+3x; + x3 > min;
le—xz—x32—2, {4x,—3x2+x322,
—3x1+2x2—x333, xl+x2+x3S5J
x;20,j=13. x;20,j=1,3.

33 | 2=3x;+2x,+5x; > max; 34 | :=—3x;—4x;—5x; > min;
xX;+2x,+x;<50, 2x,+x,+x;2-4,
3x;+x3; 215, 2x;+3x,+2x;<6,

X, +4x,<40, x;20,j=123.
szo,j=m.

35| 2=2x;+3x, > max;

2x;+3x,<30,

X;+x,=6,

2x,+x,210,
x;20,x,20.
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MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 2

Hpuxaan 2.1
Busnauntu ONTHUMAJILHUHU IUIaH 3ajaql JIHIAHOTO
IpOTrpaMyBaHHS CUMILUIEKCHUM METOJIOM:
Z =30x;+40x, > max;

12x;+4x,<300;

4dx,;+4x,<120;

3x;+12x, <252
x;20,x,20.

Po3zeé’azanna

1. 3anuimemMo 3ajauy JIiHIAHOIO MPOrpaMyBaHHsS B KaHOHIYHIM
dopMi Ta BH3HAUYMMO TMOYATKOBHM OMOpHUN TaH. [[nsg 1poro
nepeiaemMo BiJ 0OMEXEHb-HEPIBHOCTEN IO CTPOTUX PIBHSHD, YBIBIIU
0 JiBOi YacTMHU OOMEXEHb JOJATKOBI OallaHCyrO4l 3MiHHI
X3,X4,X5, Kl 32 €EKOHOMIYHUM 3MICTOM O3HAa4alOTh MOXJIMBY, aje

HEBUKOPUCTaHY CUPOBUHY IPU JOJATKOBOMY IJIaHI BUPOOHULTBA!
Z=30x;+40x,+0x; +0x,+ 0x; > max;
12x;+ 4x, + x; = 300,
dx;+ 4x,+ x,=120,
3x;+12x,+ x5 =252,
x;20, j=15.

3anuiiemMo CHUCTEMY 00OMEXEHD 3ajaui JIHIHHOIO
mporpamMyBaHHs y BEKTOPHi# (hopMi:

_— — — —

i (S
12 4 1 0 0 300
A= 4|, A,=| 4 |, A;=|0|,A,=|1|,4;=|0],4,=]|120]|.
3 12 0 0 1 252

RN —

Ockinbkn  Bekropu  A;,A,,A; —OIMHUYHI Ta  JIHIWHO-
HE3aJIEKHI, TO BOHU YTBOPIOIOTH 0a3UC TPHOXBHUMIPHOIO IPOCTOPY;
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3MIHHI $IKi M BIANOBIIAIOTH X3,X, X5 —0a3uCHI 3MiHHI, pEIITa
3MIHHHUX X;,X, — BUIbHI 3MIiHHI.
[IpupiBHSABIIM BUIBHI 3MIHHI JO HYJIA 3 CUCTEMU OOMEKEHb,

OJIEP’)KUMO 3HAUYCHHS 0a3MCHUX 3MIHHUX:
X;=Xx,=0=>x3;=300,x,=120,x; = 252.

OT1xe, MOYaTKOBUM ONOPHHM TJIaH
X, =(0;0;300;120;252),
oMy BI/IMOBIJIa€ MOYATKOBE 3HAYEHHSI I1JTbOBOI (PYHKIII1:
Z,=30-0+40-0+0-300+0-120+0-252=0.

[Toganbimuii po3B’s130K OPOPMUMO Y BUTIISIII CUMILIEKC-Ta0JIHII
(Tadu. 2.2).
2. CxJ1aieMO CUMILJIEKCHY TaOJIUIII0

Taoaunsa 2.2 — CuMiieKcHA TA0 A

Ba- 304 40%| 0 0 0 Ba3ucuuii
N |i Cias | Mnan I I 0 ONOPHMH
3uC xll x2| X3 x4 x5 ILUIaH
1| x; [ 0 [300 [12f aif 1[0 [o0] 2 X,=
2 x, [ o |20 4l arfo| 1] o[ 30 [ 005300
PP e e e Bk e B S 120;252)
0131 xs 0o [252[3J12J o] o | 1] 21

I I
. < 0=
4| Z,4, 0 [-301[-40'l 0| o | o A; < 0- nran e

[ ONITUMAJILHUM

1| x; | 0 [216 |11/ O 1] 0 [-1/3] 19,6 Xi=
p—— 1 T i P (0;21;
2 Xy 0 36 3 ] 1) 0 1 -1/3 12 216;36;0)

L3 X, | 40 | 21 |14 17| 0 0 |1/712] 84

1
. < 0-
4| Z,A; |[840 |20/ 0 [0 ]| o [1083 Al SU=mmmie

ONTUMAJILHUM

1| x; | 0|8 |o|o]|1[13]89 Xo=

" (12;18;

2| x; [ 30| 12 [17]o0o|o0|13]-1/9 $4:0:0)

{3 x, [40 ] 18 | 0o | 1|0 |-112(1/9

4 . > 0-

Z,4; 11080 0| o | o [203]100 A;j 2 0-nnan

ONTUMAJILHUM
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Busnaunmo ouinounuii (m + 1) psnok Ha Hy/1b0Bii iTepaii:
A4,=0-300+0-120+0-252=0;

A =(0-12+0-4+0-3)-30=-30;
A, =(0-4+0-4+0-12)-40=—40;
Ay =(0-1+0-0+0-0)—0=0;
A,=(0-0+0-1+0-0)-0=0;
A;=(0-0+0-0+0-1)-0=0;

3. IlepeBipumMo ¥Oro Ha ONTUMAIBHICTh 3TIJIHO TEOPEMU

onTUMaIbHOCTI. OCKUIBKM B HBOMY — JBa BIJ €MHI 3HA4YCHHS
A, =-30, A, =-40, mwo cynepeuynTb YMOBI ONTUMAJIBHOCTI MJIs
3ajaui Ha max , TO IOYaTKOBUU OIIOPHUI J1aH

Xy = (0 50;3 00;120;252) — HEONITUMAJILHUM.

4. Jlns mepexoay A0 HOBOI iTepallii CHUMIUIEKCHOI TaOJuIl
BU3HAYUMO HanpsAMHUN ejaeMeHT. CrnoyaTKy BH3HAUYMMO HaIPSIMHHM
cToBMUMK. OCKUIBKM cepen BiJ €eMHHMX OUIHOK A;,A, HaiOubma 3a

aOCOMIOTHOIO BeMMYHOK A, =—4(0, TO npyruii CTOBIYUK Oyne

HalpsSIMHUM, TO3HAYUMO MOro BEpPTUKAIBHOI  CTpPUIKOK. 3
€KOHOMIYHOI TOYKH 30pYy, YUCI0 —4(0 o3Hayae, M0 MPU BKIIOYECHH] y
IJJaH BUPOOHMIITBA OJHOI OAMHHUII mOpoaykiii B 3abe3neuye
30UIbIIEHHS IPUOYTKY Ha 40 THC. TPH.

JIJiss BU3HA4YEHHS HAIPSIMHOTO psiika BHU3HAYMMO CHUMILJIEKCHE
B1THOIIIEHHS:

b, 12
=t .9 =ﬂ=75;9 =_0=30;9 zﬂz
1 2 3777

1 BuUOepeMO cepes 3HaWJEHUX 3HaYeHb HaWMmeHme 6O; =21, ske

21

BIIMIOBIIA€ TPETHOMY PSIAKY — HANpPSIMHOMY, MO3HAYUMO MOro
TOPU3OHTAIBHOIO CTPLIKOI0. Ha mepeTrHi HanpsIMHOTO CTOBIYMKA Ta
HAIIPSIMHOTO psAJIKa OTPUMAEMO HANPSMHUM €IEMEHT a3, = 12.

OTxe, 3 0a3ucy BUKJIIOYa€MO 3MIHHY X; 1 3aMICTh HEI BBOAMMO
3MIHHY X, 3 BIAIOBiAHUM 3HaueHHIM C;,, = 40.

Bbynyemo HOBY iTepatito 3rifiHo Meroay JKopaana-I'aycca.
VY nepuiit itepanii Jpyruil CTOBIMUUK 3aMUCYEMO K OJUHUYHUN

3 1" 3aMiCTh HAIIPAMHOTO €NEMEHTY @;,, TPETIH PANTOK yTBOPHMO 3
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€JIEMEHTIB TPETHOTO PSAKA MONEPEAHBOI ITepallii NOAUIEHUX Ha YHCIIO
a;, =12, Tnmi enemenTu TabIUIl PO3PaxOBYEMO 3a IIPABUIOM

IIPAMOKYTHHKA:
300-12-4-252_ 0 12:12-4-3 _,, 0-12-4-1_ I

12 12 12 3
120-12-4-252 _ ,  4-12-4-3 _, 0-12-4-1_ 1

12 ’ 12 ’ 12 3’
0-12—(—40)-252=840; (—30)-12+40-3=_20; 0-12+40-1 _10

12 12 12 3

BpaxoBytouu, 1110 B HalpsIMHOMY PSJIKY € HYJIbOB1 €JIEMEHTH, TO
CTOBITYUKHU X3 1 X, IIEPEHNUCYEMO B HACTYIIHY iTepamito 0e3 3MiH.

5. OpepxxaHuii ONOpPHUN IUIAaH 3HOBY TNIEPEBIPSIEMO Ha
ONTUMAJIbHICTh. OCKUIBKM Ha mnepwmiid itepauii 4; =-20<0, 10
BU3HAUYCHUN ONOpHMM IaH X, =(0;21;216;36;0) —  TaKOX
HeonTuMaabHUM. O1iHKa -20 B OIIHOYHOMY PSJKY IMOKA3YeE, 110 SIKIIIO
Oyle 3ariaHOBAaHUN BUIYCK OJHIET OJMHUII MPOAYKIIT A, TO 1€
3a0e3neynTh 301IbIIeHHS TPUOYTKY Ha 20 THUC. TPH.

JUis HampsIMHOTO CTOBIYMKA X; BHU3HAYaEMO CHUMIUIEKCHI

216_36.21}=12’ o

11° 3°1/4
BIJIIIOBIJAE APYTOMY PAZKY, TO A0 0a3UCy BBOJAUMO BUIbHY 3MIHHY X;
3aMicTb X,. Jlami BHOMpaeMO sK HamnpsSIMHUN €JIEMEHT d,; =3 1
OyJIyeEMO HACTYIIHY JIpYTyY iTeparlito cuMIuiekc-taouii. OCKiIbKH yci
3HAYCHHs OL[IHOYHOIO psiika Apyroi itepaii A; >0 (j =1,5), 10

BiIHOIIEHHS. Tak K, min0=min{

BU3HAYCHUN ONOPHMI IIaH X, = (I 2;18;84,0 ;0)— ONTUMAJIbHUMN.
OTtxe,
X, =(12;18;84;0;0)
1 ioMy B1/IMIOBIJIa€ ONTUMAaJIbHE 3HAYEHHS I1JIbOBOI (PYyHKIIIT
Z,,=30-12+40-184+0-84+0-0+0-0=1080,
10 CMIBMAJAE 3 pe3yJibTaTaMUd OTPUMAHUMHU rpa(iuHUM METOJIOM.

Bionoegios:
X, =(12;18;84;0;0), 7, =1080.
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Hpuxnaanx 2.2
Busnauntu ONTUMaIbHUHN IJIaH 3ajauil JIHIAHOTO
pOTrpaMyBaHHsI CUMILIEKC-METOJIOM
Z=10x;+ x, —3 > max,
x;+x,<3,
2x;+x,54,

-Xx;—Xx,<-1,

(2x;+3x,<9,
x;20,x,20.

Po3é’azanna

1. 3anuimemMo 3ajauy JIiHIAHOIO MPOrpaMyBaHHsS B KaHOHIYHIM
¢bopMi Ta BUSHAYMMO TTOYATKOBHUI OTIOPHUI TJIaH.

OnHi€ero 3 HEOOXITHUX YMOB 3aCTOCYBAHHSI CUMILIEKC-METOAY €
YMOBA HEB1JI’€EMHOCTI €JIEMEHTIB MPABOi YACTUHU CUCTEMHU OOMEXKEHbD.
ToMy DOMHOXXMBIIIM JIIBY Ta IMpaBy YaCTHHU TPETHOTO OOMEKEHHS
cucTeMu OoOMeKeHb Ha — I Ta BBIBIIM JO JIBOI YaCTHHU OOMEKEHB-
HEpIBHOCTEW  JOJATKOBI  OalaHCYHOUM  3MIHHI  X3,X;,X5,X,

OJIEPKUMO 33/1a4y JIIHIHHOTO MPOTpaMyBaHHs B KAHOHIYHIN (popmi:

Z2'=Z+3=10x;+x,+0x;+0x,+0x5+0x; > max,
x1+x2+x3=3,
2x1+x2+x4=4,

X, +x,—x5=1,

L2x1+3x2+x6 =9,
x;20,j=16.

V uinbosiit ¢pyukuii Z', nogaTkosi 3MiHHI MarOTh KOe(illieHTH,
10 TIOPIBHIOKOTH HYJIIO.

3anuuieMo KAaHOHIYHY CHCTEMY OOMEXKEHb 3ajadl JIHIHHOIrOo
IporpaMyBaHHs y BEKTOPHIiN (opmi:

e
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(0)
0
0
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-

— —

Cepen 3anucaHuX BEKTOPIB € JUIIE TpU OnuHUYHIL: A;, Ay, A,

a 0a3uc y YOTUPHOXBUMIPHOMY MPOCTOP1 MAE CKIIAJATUCS 3 YOTUPHOX
OJIMHUYHUX JIIHINHO-HE3aIC)KHUX BEKTOPIB, OCKIJIbKK 0a3uC MOBUHEH

JIOpiBHIOBaTH KiJIBKOCTI OOMEXEHb 3aJIaHOi

cucteMu (m=4).

HeoOxigHuii OJWHUYHUI BEKTOp MOXKHA JICTaTH, BBIBIIU B TPETE
oOMexeHHs 3 KoediuieHToM + ] IUTy4HY B3MIHHY X,, SKIA

BIJIIIOB1JATUME OJJMHUYHUI BEKTOp A, =

(0
0
1

\0)

[Tpu boMy Ha BIIMIHY BiJ JTOJATKOBUX OAJIAHCYIOUUX 3MiHHUX,
IITy4Ha 3MiHHA X, Ma€ B MUI60BIA GyHKIii Z' xoedimient — M (s

3a7aul Ha max) abo + M (mis 3agadi Ha min),

BCJIMNKC JO0AAaTHC YHCJIO.

ne M — nocuthb

Takum 4YMHOM, OTpUMaiu po3IIHUpeHy 3anady (M —3agauy)

JIHIMHOTO MPOrpaMyBaHHA:

Z2'=7Z+3=10x;+x,+0x;+0x,+0x;+0x; — Mx, - max,

x1+x2+x3=3,
2x1+x2+x4=4,

X, +X,—Xx5+x, =1,

L 2x1+3x2+x6=9,

VY po3mupeHii 3axa4dl 0a3UCHUMU 3MIHHHMHU € X3, X4, X7, Xg,

a pelra 3MIHHUX € BUIbHI. [IpupiBHSABIIM BUIBHI 3MiHHI JO HYJIS, 3

KOXHOTO OOMEXEHHSI PO3LIMPEHO] 3ajaadl

0a3uCHUX 3MIHHHUX:
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X, =x,=x5=0,x;=3,x,=4,x, =1,x5 =9.
OTxe, TOYaTKOBUI OMOPHUI TUTaH 3a7a4l
X, =(0;0;3;4;0;9;1)
1 TOYATKOBE 3HAYEHHS LLJIbOBOI (PYHKITIT
Zy=10-0+0+0-3+0-4+0-0+0-9-M-1=—-M .
[Toganbiie po3B’si3yBaHHS 3ajayl JIHIAHOTO MpOrpaMyBaHHS
0(hOpPMHUMO Yy BUTJISAI1 CUMILICKC-Ta0IHII1.

2. CknazneMo CUMILIEKCHY Taonuito (tadi. 2.3).

Taoaunsa 2.3 — CumMiiekcHa TA0 A

Ne | Ne 10 | 11 0] 0| O4] 0 |-m
ite- | oome- | ba- Co HiIaH 0
pa- | CH- | 3HUC ClA | x| x| x| xe | x| | xs | x
i HA
1 |'xs | 0| 3] 1]/ 1|1]0o]o0ll0o]o0]3
2 |'xs | 0| 4] 2/ 1]0o]1]0ll0]o0]?2
Sl ML AT lololallol 1|1
0| 4 | xs |09 2/ 3/0|0]o0||l 10145
5 74 0 |-10 | -1] 0] 0| 0l 0| 04
6 M| -M |-M[0 ]| o0 |M|o0]|O0
1 |'xs |02 0 o100/ 1]l0]-1]2
2 Il xylotol o latotr Pliloelo2l )
L3 | x| 10 1,0/l o0|-1]|]o0 | 1] -
4 |'xs | 0] 7] 0 0olo |2/l 1]-2]35
5 74 10| 0 0| 0 |-10] 0 | 10 | 4<0
6 0| 0 0| 0|0l 0| M
1 |'xs | 0| 1] 0 121 |-12]0]01]0
2 I xs | o | 1] 0 |12 01121 0]1-1
3 | xr 10 2| 1 |12/0112] 0] 010
Ll 2 | %% | o|s5s| 0o |2]0|-1/]0]|1]0
5 200 0 | 410|500 045
Z,A,
6 0| 0 [0o]|o0|0]|O0]|oO0]|M

(98]
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3aHOCMMO yMOBY 3ajiadi B cuMILiekc-Ttaonuio (0 itepaiis).
OckIbKH 3a/1a4a po3B’sI3y€ThCS 3a qonomororo M —merony (Meroay
MITYYHUX 3MIHHUX), TO TaOJMI MICTUTh HA OJUH PSAJOK OUIbIIE, HIXK
IpU 3BUYAHOMY CUMIUIEKC-MeTO1. [Ipu nbomy B ouiHouHM (m+2)-
M psfOK 3amucyloTh KoedilieHTH 3 OykBowo M, a B OLIIHOYHMIA
(m+1)-i1 — nojaHKy, K1 HEe MICTATH M .

Jlami OIIHOYHI PSAJIKKM BU3HAYAIOTHCS 32 IOMOMOT010 (popmyi

m —
i=1
abo 0e3MocepeIHbO 13 CUMIUIEKCHOI TaOJUIll K CKaJSIpHUM

JIOOYTOK ~ BEKTOPIB-CTOBIMYHKIB « (g, » Ta « X ;» MIHYC BIJIOBIAHAN

KoeIieHT ¢;, T00T0 A; =Chpy - X —¢;.

- A, 3anucyerbcs y croBmumky «Ilman» 1

3naueHHa A, =Cy,,

JOPIBHIOE MOYATKOBOMY 3HAYEHHIO LIILOBOI (PYHKIIII.

OTtxe,
A)=0-3+0-4+(-M)-1+0-9=0-M;

A, =(0-1+0-2+(-M)-1+0-2)—10=—-10-M;
A, =(0-1+0-1+(-M)-1+0-3)-1==-1-M;
A;=(0-1+0-0+(-M)-0+0-0)-0=0;

A, =(0-0+0-1+(-M)-0+0-0)-0=0;
A;=(0-0+0-0+(-M)-(-1)+0-0)-0=M;

A, =(0-0+0-0+(-M)-0+0-1)-0=0;

A, =0-0+0-0+(-M)-1+0-0)-(-M)=0.

OneprxaHi 3HaYCHHS 3aIIMCYEMO B OIL[IHOYHI 5 1 6 pSIIKHU.

3. IlepeBipMO OLIIHOYHI PAJKA Ha ONTUMAJIBHICTH 3T1IHO
TEOPEMHU ONTUMAIBLHOCTI.
Sximo Bei A; 20 (nis 3ana4i Ha max) abo A; <0 (mst 3anadqi

Ha min), TO BU3HAUEHUN ONOPHUI IJIaH € ONTHUMalbHUHU. SIKIIO XK B
OI[IHOYHUX psSJKaX TMPUCYTHS Xo4ya O oOJHA OIllHKa, 110 He
3a/I0BOJIbHSE  YMOBY  ONTHUMAJIbHOCTI, TO OMNOpHUN TIUIaH €
HEONTUMAJILHUM 1 HOT0 MOKHA HOJIIIIIUTH.
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VY HynboBi# iTepalii B 5 1 6-My psiAKy € 1Ba B1J’ €MHI 3HaYCHHS
A =-10-M i A,=-1-M, 111(0) CyNEepeUnTh YMOBI
ONTUMAJIBLHOCTI, TOMY ITOYaTKOBUHM OMOPHUH IJIaH € HEONTUMAIbHUM.
3a aJIropuTMOM CHUMILUIEKC-METOJy MHOTO HEOOXIJHO TMOJIMIINTH,
NEPENIIOBIIN 0 1HIIOTO OMOPHOIO IJIAHY 3a/1ayl.

4. Tlepexia 10 HACTYIMHOTO OMOPHOTO IUIAHY BUKOHYIOTh 3MiHOIO
0a3ucy, TOOTO 3a paXyHOK BUKJIIOUEHHS 3 IMOTOYHOI'O 0a3UCy JESIKOi
3MIHHOI Ta BBEJIEHHSA 3aMICThb HEl HOBOI 3 YMCJIa BUIBHUX 3MIHHUX
3ajaui.

Jlns 3agadl Ha max cepell BiJ’ €MHUX OIIIHOK A j BUOUPAIOTH

HaKOLIbITY 32 A0COJIFOTHOO BETMYHOIO
max|A;|=|4,),  4;<0.

VY Bumaaky 3agayl Ha min cepel JOJATHHUX OI[IHOK AJ-

BUOHMPAIOTh HAWOUIBIY BENMINHY maxA; = A,, A;>0.

BianoBigHuit k-CTOBITUKK HA3UBAETHCS HAPSIMHUM.

Ko y uboMy CTOBITYMKY BCl eneMeHTH a; <0, i=1,m, 10O
1Ie O3Hayae, M0 IiJb0Ba (QYHKIIIS € HEOOMEXKEHOI W ONTHUMAaJIbHUX
IJIaHIB HE ICHYe, TOOTO maxZ =, abo s 3ajJadi MiHIMyM
minZ = —o.

SJIKIO € JeKuIbKa HaMOUIBHIMX 32 a0COJIIOTHOI BEJIMYUHOIO
OILIIHOK A j» TO 1O 0a3ucy BBOISTH Ty 3MIHHY, SKiil BIJIOBigae
max ¢ ;(JUist 3371241 Ha max) 1 minc; ( 101 3371841 Ha min).

Jns  jgaHoi 3amadi BUOMpaeMO HampsIMHUM  k-CTOBIYMKOM
CTOBITYUK X;, OCKIIBKH maxﬂAI‘;‘Az‘}z‘Al‘. BuOpanuii cTOBIUYHK
MO03HAYa€EMO BEPTUKAIBHOK CTPLIKOIO. [ BU3HAYEHHS 3MIHHO1, 110

Mae OyTH BHKJIIOUYEHA 3 0a3ucy, 3HaXOASAThb JJId BCIX JOJATHHUX
3HaYeHb @; HANPAMHOIO CTOBIYMKA CHUMIUIEKCHE BIJHOILIEHHS

b; " .
6@ = —— Ta BUOMpAIOTh HAWMEHIIIE HOT0 3HAYEHHS, TOOTO
a.
ik

. | b; b
miny——p=—" (aik>0),
Ay ) Ay

AK€ BKa3ye Ha 3MIHHY, 1110 BUBOJAUTHCS 3 0Oaszucy. Hexait me Oyne
pPANOK i =r— HanpsAMHUN psimok. CUMIUIEKCHI BIJHOIIEHHS MOYKHA
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OTpUMATHU PO3AUIMBIIN €JIEMEHTH CTOBMUUKa «Ilnan» Ha BIAMOBIIHI
J0JIaTHI €JIEMEHTH HAIIPSIMHOTO CTOBITYMKA.
EnemeHnr a,,, AKkuil pO3MILIEHUN HA NEPETHHI HAMNPSAMHOIO

pAaKa 1 HAIIpsAMHOTO CTOBITYHUKA € HAIIPAMHUM CIICMCHTOM.

3419 .. )
Jlns Hamoi 3amadui min@ = min 7 5 ; 5 = 1, 1 B1OMIOBIA€E

3-psinKy, SIKUA B TaOJMINl IMO3HAYEHO TOPU3OHTAIBHOTO CTPLIKOIO
BIiBO. Ha mepernHi MaeMo HanpsMHUI €1eMEHT (BUALIEHO PaMKOIO)
az; =1.

Orxe, 3 0a3ucy BHUKIIOYAEMO 3MIHHY X, (IITy4HY 3MIHHY) 1
BBOJMMO BUIbHY 3MIHHY X;. byayeMo HOBy ITepaulil0 CHMILIEKC-
Ta0JIu1Il, €JIEMEHTH K01 po3paxoByeMo 3a meToaoMm JKopaana-I"aycca.

Jlns mepiioi itepailii, Ma€MO Yy HYJIbOBIM iTepallli HanpsIMHUN
€JIeMEHT a3; = 1. Tomy y nepuiiii itepauii TpeTid PSAAOK 3alHUCYETHCS
0e3 3MiH, NEePIIMH CTOBIYUK — OJUHUYHUIA 3 I 3aMiCTh HAIPSIMHOIO
€JIEMEHTY a3;. [HImIl emeMeHTM mnepoi iTepauii po3paxoBaHl 3a

IPAaBUWIOM NPSIMOKYTHHKA.
Hanpuknan, enementu croBnurka «llnany nepioi iteparti:

3A-10_, 4:1-21_, 9:1-2-1__.
1 1 1

0-1—(—10)-1=10 —M-1-(-M)-1
1 ’ 1

=0

EneMeHTH CTOBITUMKA « X,» IPYrol iTepamii:

1-1-1-1_, 1-1-2-1_ _, 3-1-2-1_

1 1
—1-1—(—10)-1=9 _—M-1—(—M)-1_0
1 ’ 1 o

BpaxoByrouu, 1110 B HalIpsSIMHOMY PSJIKY € HYJIbOB1 €JIEMEHTH, TO
CTOBITYUKHU X3, X, 1 X4 MIEPEIUCYEMO B HACTYIHY iTepanito 0e3 3MiH.

5. OnmepxaHuil ONOPHHMI IUIAaH 3HOBY TIEPEBIPSIEMO  Ha
ONTUMAJIbHICTb.
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[TepeiimoBmm 10 MEPIIOi iTepallii B CUMIUIEKC-Ta0JIMII 0auumMo,
00 B OLIHOYHOMY 6-My PSAJIKY BIJICYTHI BiJ’€MHI €JIEMEHTH Ta
IITY4YHa 3MIHHA X, BHBeAeHa 3 Oasucy. ToMmy aHami3 OLIHOK A;

BEJEMO IO OI[IHOYHOMY 5-my psaky. Maemo A; =-10<0, a ue

O3Ha4Ya€ W0 JaHUM OMNOPHUM IUIAH TaKOX HEONTUMAJIbHUN. 3a
HanpsIMHUM CTOBINYMK OEpeMO CTOBINYMK 31 3MIHHOKO X5, a 3a

2 27
HAMPSIMHUN PSIIOK — APYTHUH, OCKUIBKU min @ = min 7 5 5

V mepuniii iTepauii HanpsAMHUM eneMeHT d,; =2 . Tomy y
ApYTii iTepallii Apyrui psAIoK YTBOPEHUM 3 €IEMEHTIB JPYroro psjaka

TIOIIEPEAHBOI iTepallii OALIEHHX Ha YUCIIO @55 = 2, TOOTO MAEMO

1 0 -120 12 1 0 -1,
a I’ ATUM CTOBITUMK APYroi iTepallii — BIAMOBIAHO OJJUHUYHUH.
[HII enemMeHTHM Jpyroi iTepaiii po3paxoBaHi 3a MNPaBUIOM
npsiMoKyTHUKA. Enementu ctoBmuuka «Ilman» apyroi itepariii:

2:2-1-2_ . 1-2—(—1)-2=2; 7:2-2:2_ ¢
2 2

2
10-2—(—10)-2_20_0-2—0-2_0
2 2 T

EjleMeHTH CTOBITYHKA « X » APYTOI iTeparii:

0-2-1-1__1_0-2-1(-1)_1_0-2-12_
22 2 -2’ 27
0-2—1-(—10)=5_0-2—(—1)-0:0

2 ’ 2

BpaxoBytouu, 1110 B HANPSAMHOMY PSAKY € HYJIbOBI €IEMEHTH, TO
CTOBIYMKHU X;, X3 1 X, IEPENHUCYEMO B HACTYIIHY 1TEpALito 0€3 3MiH.

ITepexoauMo 710 HACTYITHOI 1TEpallli CUMIIJIEKCHOIT TaOJIuII1.
Sk BUJIHO 3 OLIIHOYHUX 5 1 6-TO PSAAKIB BCl AJ- >0(j=1,n),

TOOTO 3aJI0BOJIBLHSIETHCS YMOBA ONTUMAJIBHOCTI.
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BukopucroByroun croBmuuk «llman», orpumaeMoO HaCTynHHUM
ONTUMAJIbHUM IJIAH 3a/1aHO1 3a7a4i JIIHITHOTO TPOrpaMyBaHHs
Xpax =(2;0;050;0;5),
1 ONTUMAaJbHE 3HAYEHHS IIIbOBO1 (DYHKITIT
’
Zii =2y +3=10-2+1-0+0-0+0-0+0-0+0-5-M-0=20,
TOJ1
Z,.=20-3=17,
10 CMIBMAJAE 3 pe3yibTaTaMUd OTPUMAHUMHU rpaiuHUM METOJIOM.

6. IlepeBipuMo ojepkaHl pe3yJbTaTH 3aco0amMu  ONTHUMI3AI]
TabIM4YHOro penakropa Microsoft Excel (puc. 2.1-2.3):

D24 - _ﬁr_ =C‘3‘MMI'IPOMEB{BIE:CIG;EM;CM}-B
A B C D E F
15  3miHHI X1 X2
16 3HAYEHHA IMIHHMX
17
MaTpmua koedilieHTiB Mpaea
18 OOMemeHHA cucTemin ofmemeHb Niea yacTUHa 3HaK | uyacTMHa
19 1. 1 1 =CYMMMPOW3B(SB516:5C516;819:C19) <= 3
20 2 3 1 =CYMMMPOW3B(5B516:5C516;820:C20) <= 4
2.l 3. -1 -1 =CYMMMPOW3B(5B516:5C516;821:C21) <= -1
22 4 2 3 =CYMMIMPOW3B|{5B516:5C516;B22:C22) <= 9
23 Hanpam
24 Llinbosa gymkuia |10 |1 [=cyMMnPOU3B(B16:C16;824:C24)-3 | max | |

Pucynok 2.1 — [ToyaTkoBi gaHi 3aja4i Ta GopMyIu sl PO3PaXyHKIB

D24 - fx | =CYMMMNPOWM3B(B16:C16;B24:C24)-
A B C D E F
15 3miHHI X1 x2
16 3HaYEHHA 3MIHHKMX
17
MaTpuua
roedilieHTiB Niea Mpaea

18 ObmemeHHA cHCTEMM ODMEMEeHb | YacTHMHa 3HakK UacTWHa
15 1. 1 1 0 <= 3
20 2. 2 1 0 €= 4
21 3. -1 -1 0 <= -1
22 4. 2 3 0 €= 9
23 Hanpam
24 Uinwoea $yHHLiA | 1{,'|| 1| -3| max |

Pucynok 2.2 — IlouaTkoBi AaHi AJis po3B’sI3aHHS 3a]1a4ul Ha max
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A B C D E F

15 3miHHI X1 w2
16 3HAYEHHA IMIHHKMX 2 1]
17
MaTpuuAa

HoedilieHTiB Niea Mpaea
18 OBmMereHHA CHCTEMM ODMEREHB | YacTHHA 3HaK YacTWHa
15 1. 1 1 2 <= 3
20 2. 2 1 4 <= 4
21 3. -1 -1 2 <= 1
22 4. 2 3 4 <= g
23 Hanpam
24 |linsoBa ¢yHHLIA | 1ﬂ| 1 1}'| max |

Pucynok 2.3 — OnTuMalibHUH IJ1aH 33724l Ha max

Sk OaymMmo, BH3HAUEHMH OINTUMAJILHUM IUIAH CIIIBIIAgac 3
paHIlIe OTPUMAHUM.

Bionoeion:
X,.=(2;0),2,,. =17.
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JIABOPATOPHA POBOTA Ne 3
«[TOBYJOBA IBOICTOI 3ATAYI JIIHIHHOI'O
IIPOT'PAMYBAHHS TA BUSHAUEHHSI 1i
OIITUMAJIBHOI'O TIAHY»

Meta po6oTH. 3aCBOITH METOJUKY IMOOYAOBHU JIBOICTOI 3ajadyl
JIHIMHOTO MPOTrpaMyBaHHSA Ta METOAM BU3HAYEHHS 11 ONTHUMAalbHOTO
[JIaHY.

3aBaaHHs N/ CAMOCTIIHOI po0oTH

3agaua Ne 1

[ToOyayBaTi ABOICTY 3ajgady J0 3aJaHoi 3ajadl JIHIAHOTrO
nporpaMmyBanHs (3agava Ne 1 13 JTabopaTtopHoi podoTtu Ne 1, Ne 2).

Bu3nauuTy 1i onTUMaabHUAN TUIAH:

-3a 1 TeopeMoro ABOICTOCTI;

-3a 2 TEOPEMOIO JBOICTOCTI;

- CUMILIEKC-METOJIOM;

- IBOICTUM CHUMIIJICKC-METOIOM:

- IEPEBIPUTHU PO3B’A30K 3a/aui 3acodamu ontumizauii Ms Excel.

JlaTu eKOHOMIYHHM aHaji3 Ha OCHOBI ONTHMAJbHOIO IUJIAHY
IpsIMOi Ta ABOICTOI 3a7a4 JIIHIHHOTO MpOorpaMyBaHHs.

3agaya Ne 2

[ToOynyBatn ABOICTY 3ajlady A0 3aJaHoi 3ajadl JIHIAHOIO
nporpaMmyBaHHs (Ta0n. 3.1) Ta BU3HAUUTH 1i ONTUMAJbHUN IIJIaH.
Pesynbrat nepeBipuTu 3acobamu ontumizaiii Microsoft Excel.

Tao6auusa 3.1 — Buxigni nani 1o 3agadi

1 | z=-30x; +10x, > max; 2 | z=4x;+3x; +Xx3 > min;
le—xZ—X3Z—2, {4x1—3x2 +X3 22,
—3x1+2x2—x3S3, x1+x2+x3S5,

x;20,j=123. x;20,j=1,3.
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3 |z2=3x;+2x,+5x; > max; 4 |z2=-3x;—4x,-5x3 > min;
X;+2x,+x3 <50, {2x1+x2+x32 —4,
3x;+x3 215, 2x;+3x,+2x3; <6,
x;+4x,<40, x;j20,j= 1,3.

>0,j=1,3.

5 |z2=2x;+3x; > max; 6 | z=>5x+2x, - min;
2x;+3x, <30, X, +3x, 28,
X;+x,=6, 3x, +4x, <20,
2x;+x, 210, 3x,+x, 26,
X;20,x;,20. x,20,x, 20.

7 | 2=5x;+12x, —4x; > max; 8 | z=—x;+Xx, > min;
X;+2x,+x3<10, 2x; —x, <4,
{le—x2+3x3=8, X;+2x,22,
x;20,j=13. X;+x,<6,

x;20,x,20.

9 | z=5x;+6x, > max; 10| z2=2x; —2x, +4x3 —> min;
xX;+x,=3, —-Xx,+4x3 21,
X;+x,23, -x;+5x,<1,
2x;+x, <8, -Xx7+2x,;+3x3<9,
xX;20,x,20. >0,j=1,3.

11 | z=3x;+6x, +2x; > max; 12 | z=x;+2x, —3x3; > min;
3x,+4x,+x3 <2, X, +x,+x3=35,
{x1+3x2+x321, {xl—x2+2x324,

>0,j=1,3. x;20,j=13.

13| z=x; + x, > max; 14| z=10x; + 40x, — min;

le +x2 =5,
3x1 —X) =6,
>0,j=1,2.

3x; +5x, 218,

x;+2x, 23,

2x; +4x, 225,
x;20,x,20.
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15| z2=x; +2x, = max; 16| z=x; +2x, + 5x3 — min;
2x1+x2 SIZ, x1+x2+4x3 212,
—3x1+2x2 S—4, x1+x2+x3=8,
X;—Xx,<2, xX;+2x,;+3x3<20,
x120,x220. szo,jzﬁ.

17 | 2=x+5x,+3x; > max; 18 | 2=9x;+8x;, +10x; —> max;
xl+x2+x3=3, 3x,+x2+x3 <4,
2x,—x,=4, X;+2x,+5x; <4,

xj20,j=ﬁ. xj20,j=l,73'.

19 | 2=—x;+8x,+20x;+6x, —> min, 20 | Z= 7x; + 6x,—max
x1+4x2—4x3+2x432, 2x] + SXZZIO
—X;—2x,+5x;+3x,21 Sx1 + 2x:210

1 27 3 4 =4 x]_<6
X; 20,j=14. x2<5
x1, x>0

21| 2=8x;+8x,+ x3 = min; 22| z=Xx;+4x,+Xx3 > max;
dx;+x+x321, 4x;+2x,+3x3=2,
xX;+4x,—x323, X;+x,—x3=0,
szoyj:E- xj20,j=§-

23 | z=14x;+15x, — 24x; —> min; 24 | z=x;+8x, +10x; - max;
{x1—5x2—4x321, X;+x,+x;3=4,
X;20,j=13. x;20,j=13

25| z2=x;—2x, + 5x3 o max; 26 | Z=
2x;+ 2x, +4x; < 18, x; + 10%; + 6x3 + x,—min
20+ 3 <20 5x> + 3x3 + x~15

Xy T X2 X3 =40, x; + x> +4x; +x~19
5x1—3x2 +6X3219 x])xZ)x3)x4ZO
x;20,j=1,3.

27 | Z= 8x; — 20x, + 6x3—max 28 | Z= 2x; + 3x,—min

x; + 3x; +3x3=5
3x; —4x; + x32
X1y X2, X320

2x; + 3x,<30
x; + 2x>>10
x;—x2>10
x1, x>0
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29 | Z=4x; + 3x; + S5x3—max 30| Z= 5x; + 12x, + 4x3—max
x; + x356 x; + 2x; +x3<10
x; + x>+ 2x57=5 2x; —x2 + 3x3=2
—x; +x3>—2 X1, X2, x3>0
X1, X2, X320

31| Z=x; + 8x» + 10x3—max 32 | Z= 14x; + 15x> — 24x3—min
x; + x>+ x3=4 X7 —5x,—4x3>1
X;—Xx2—2x5=—4 —2x;—3x> + 6x35 -3
X1, X2, X320 X1, X2, X320

33 | Z= x; + 4x, + x3—>max 34 | Z= 8x; + 8x> + x3—min
dx; + 2x> + 3x57=2 dx; + x; + x321
x; +x2—x3=0 xX; +x>—x323
X1, X2, X320 X1, X2, X320

35| Z= —x; + 8 + 20x3 + 6x,—min

x; +4x; —4x; + 2x,<2
—Xx7—2x2 + 5x3 + 3x.2>1
X1, X2, X3, X420
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MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 3

Hpuxaan 3.1
PosrinssHeMo  3ajaHy  3ajady  JIIHIKHOTO — IpOrpamMyBaHHS
(ITpuxman 1.1 JIP Ne 1, ITpuksam Ne 2.1 JIP Ne 2).
Po3é’azannsn
1. IToOynoBa aBOICTOI 3a4a4i JIIHIHHOTO MPOrpaMyBaHHS
IIpsama 3aga4ya
Z =30x;+40x, > max.

12x;+4x, <300, ‘.Vz
4dx;+4x,< 120, ‘yz
3x,+12x,<252. |y;
xJ 2 0, j - 1,2.
e x; — 00CsT BUPOOHUIITBA MPOAYKIIil j—Tro BUIY.

BukopuctoBytoun nmnpaBwia 1moOyJoBM  ABOICTOI  3ajadl
JIHIMHOTO MpOorpamMyBaHHs, OOYyEMO BIJIOBIIHY JBOICTY 3a/a4y.
JIBoicTa 3ajaya
F=300y,+120y,+252y; > min

12y, +4y,+ 3y; 230,
4y, +4y,+12y; 2 40.

y;20,i=1,3.
1€ y; —OLIHKA OJUHULI [ —T0 BUIY PECYPCY (i =1, 3).

2. BusHAaYeHHs ONTUMAJBHOIO IUIAHY JBOICTOI 3aaadi
JIHIMHOTO MPOrpaMmyBaHHs 3a 1 TeOpeMoI0 ABOICTOCTI

BukopuctoBytoun cumiuiekc-tadnuio (tadn. 2.2 JIP Ne 2),
BU3HAUYMMO ONTUMAJILHUW I[UJIAaH JIBOICTOI  3ajayl  JIHIKHOIO
porpamMyBaHHs 3a 1 T€OpEMOIO IBOICTOCTI:

(, 11 8)
3 09
" S 1 1
Y*=Y,, =C;, D' =(0 30 40)|l0 = —-|=
3 9
0 L 1
. 12 9
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_(0-1+30-0+40-0 0f-TE\v30-Ligo[-L) 03430 (-L)rs0.L)=(0 22 L0
3 3 12 9 9 9 3 9

Igmi::300-04—120-%g~+252-€§::1080.

3. Bu3Ha4yeHHsI ONTHMAJBHOIO IUIAHY JBOICTOI 3aaadi
JIIHIMHOTO MPOrPaMyBaHHA 32 2 TeOPEMOI0 IBOICTOCTI

F=300y,+120y,+252y; > min
12y, +4y,+ 3y; 230,
{4y1+4y2+12y3240.
y,20,i=1,3.

BusHaunmMo ontuMaipHUM IUIAH ABOICTOI 3aja4l JIIHIHHOIO
pOTrpaMyBaHHsI 32 2 TEOPEMOIO IBOICTOCTI.

[TiicTaBUMO KOMIIOHEHTH ONTUMAIbHOTO IuIaHy mpsmoi 3JIIT
12x,+4x, <300,
X = (12;18;84;0;0) B CUCTEMY ii OOMexeHb { 4x; +4x, < 120,
3x;+12x, <252

Otpumaemo,
12-12+4-18< 300, 216<300 =y, =0,

4-12+4-18<120, =><120=120,
3-12+12-18< 252 252=252.

OckiabKu

Topi, po3B’sI3aBIlIM CUCTEMY PIBHSIHb, OICPKUMO ONTUMAIIbHUIMA
IUIaH ABOICTOI 3a]a4l JIIHIMHOTO MPOTrpaMyBaHHS:

[ 10
Y3 =7’
=0. =0.
Vi Vi y, =0.
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3Bigcwy, Y, . = (0 ﬁ %), 31 3HAYCHHS LILOBOT (DYHKIIIi:

min
3

Igmi::300-04—120-%g~+252-€§::1080.

4. BusHAaUYeHHs ONTUMAJBHOIO IUIAHY [BOICTOI 3axadvi
JIIHIHHOTO MPOrpaMyBaHHA ABOICTHM CUMILICKC-METOI0M

F=300y,+120y,+252y; > min

12y, +4y,+ 3y; 230,
4y, +4y,+12y; 2 40.

y,20,i=1,3.

1. IlpuBeneMo cucreMy OOMEXEHb 0 CHUCTEMH HEPIBHOCTEU
tumy "' <", MIOMHOXXUB BCl 0OMEXEHHs cucTeMu Ha (-1):
F=300y,+120y,+252y; > min

y;20,i=1,3.
2. JIns 1moOynoBU IMOYATKOBOI'O OIOPHOIO IUIAHYy IPUBEAEMO

OJIEp)KaHy 3ajladyy A0 KaHOHIYHOTO BHY, BBIBIIW JI0 JIBOi YaCTHUHU
J0JJaTKOB1 OaJaHCyro4l 3MIHHI Y, Vs

F=300y,+120y,+252y;+0y,+0y; > min

{—12y1—4y2— 3ys+y,=-30,
—4y; =4y, —12y;+ys =—40.

y;20,i=15.
3anumemo cucteMy oomexxkenb 3JII1 y BekTopHiil ¢popmi:
ViAj+ Y, Ay + y3A; + y, Ay + ysAs = Ay,

ne A =(_12) A =(_4) A =(_3J
P =g )77 —q)77 c12)
0 1 —40
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Ockinbkn BekTOopu A, A; —OJUHWYHI Ta JIHIAHO-HE3AJIECKHI,

TO BOHU YTBOPIOIOTH 0a3UC JBOXBHUMIPHOTO MPOCTOPY; 3MiHHI SIKI M
BIJAIOBIJAIOTh V4,5 —0a3ucHi 3MIHHI, perra 3MIHHHUX

¥Y;15Y2,Y3; —BUIbHI. [IpupiBHABIIM BUIbHI 3MIHHI 10 HYJIS, OJCPKUMO
3Ha4YeHHS 0a3WCHUX 3MIHHUX:
Yi=y;=y;=0=>y,=-30,y; =—40
OT1xe, IOYaTKOBUN ONIOPHUM TUIaH ¥, = (0 50;0;,-30 ;—40),

oMy BI/INOBIJIa€ MOYATKOBE 3HAYEHHSI I1JTbOBOI (PYHKIII1:
Fy=300-0+120-0+252-0+0-(—30)+0-(—40)=0.

3. lloganpmmii  po3B’sI30K  OPOPMHUMO Yy BHUIJISIAl CUMILIEKC-
Tabui (Tadi. 3.2).

OCKUIbKH B OI[IHOYHOMY (m + 1 ) pPAIKY HYJIBOBOI 1Teparii:
—-300;,—-120;,-252;0;0 BcC1 A; <0 st 3ajJa4ul Ha min (Aj >0 nnsa
3ajaul Ha max), 10 Y, = (0;0 N/j ;—30;—40) € ncegeoonnan. Cepen
10ro KOMIIOHEHT € B1JI'€MH1, TOMY Y, —HE € pO3B’s3KOM 3aJadyi.

[lepexoauMo 10 HOBOTrO TcCeBAOIUIaHY. Bubupaemo HaiiOiIbIIe
3a a0COIIOTHOIO BEIWMYMHOIO Bl €MHE 3HaueHHs cToBIIA «Ilimany, 1o
BKa3ye Ha HAIPSIMHUN PSJIOK: maxﬂbi‘}= maxﬂ— 30;—4 0‘}= 40.

3BiJCH, HANPSMHUM OyJe ApYruil psiAok 1 3 0a3ucy BUBEIEMO
3MIHHY ;. JlJI1 BU3HaUEHHs 3MIHHOI, IKYy HEOOX1JHO BBECTHU y Oa3uc,

.
’

BU3HAUMMO HAWMEHIIIE CHUMIIJIEKCHE BIJHOIIEHHS, IO BKa3ye Ha
HAPSAMHHUN CTOBIYUK:

. [ 4; .(—300 —120 -252
min| — | = min > >
. 4 -4 12

a,-j<0 a..
3B1ACH, HaNIPSIMHAM OyJ1€ TPETI CTOBMYHMK 1 3MIHHY )'; BBEAEMO

) =min(75;30;21)=21.

y 0a3uc. BUKOpHUCTOBYIOUM HaINpSMHUN €JIEMEHT d,; =—12, 3a
anroputMoMm neperBopeHb JKopnana-I'aycca, moOyayeMo HacTymHy
iTepariio.

10

Hosuii ncesnomnan Y, = (0;0; ;—20;0) HE € ONTUMAaJIbHUM,

OCKIJIbKM MICTUTh Big eMHe yuciao b, =—-20. Cepen eneMeHTIB
NEpIIOTO psijKa € BII €MHI 4YHUCIa, TOMY, IEpersieMO 0 HOBOTO
IICEBAOIUIAHY B IKOMY BHKJIFOYMMO 3MIHHY J,.
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BusHaunmo HaiMeHIIIe CUMILJIEKCHE B1THOIIIEHHS ;

A. - -
min| —L | = min 216' 36 =21 : —l =min| 19 4
4 11

s s

1 BBEJIEMO 3MIHHY ), 110 Oa3ucy.
BukopucroByroun  HamnpsMHUH  €IEMEHT a;,=-3, 3a

anroputMoM TeperBopeHb JKopnana-I'aycca, moOymayemMo HacTymHY
iTepariio.

;12 ;84) =12

3 tabmuui 3.2 ozxepxkumo miaH Y, = (0 s 230 ; 190

HEMa€ B1JI’€MHUX KOMIIOHEHTIB, TOMY BiH — ORMUMATIbHUIL.

;0 ;0) , Y IKOMY

OTtxe,
20 10
Ymin =10 — —|,
3 9
oMy B1IMOBIJIa€ 3HAYEHHS I1JIbOBOT (PYHKITIT

F,. =300-0+120-2—30+252-1—;=1080.

S. Bu3HAaYeHHs ONTUMAJBHOIO IUIAHY [BOICTOI 3aaadi
JIHIHHOTO NpPOrpaMyBaHHsl 3ac00amMM ONTHUMI3alii Ta0JIHMYHOIO
penaxkropa Microsoft Excel

IlepeBiprMO poO3paxyHKH 3aco0aMy ONTHUMI3allll TAOJIUYHOTO
penakropa Microsoft Excel (puc. 3.1-3.3):

E22 - B | =CYMMNPOW3B(B16:D16;B22:D22)
A B C D E F G
16 3HayeHHA zmiHHMxI | ‘ I
17
MaTpuua Mpaea
13 OBmMeHEHHA HoediuieHTis Niega yacTuHa 3HaK |4acTHHa
19 i 7 12 4 3 =CYMMIMPOM3B(5B516:50516;619:019)| »= |30
20 2. 4 4 12 =CYMMMNPOWM3B(5BS16:5D516;B20:020)| == |40
21 Hanpam
22 Uinbosa pynkuin 300 [120 [252 |=CYMMMPOM3B(B16:D16;822:022) | min | |

Pucynok 3.1 — [ToyaTkoBi AaHi 3aja4i Ta GopMyIu sl PO3PAXYHKIB
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E22 - S | =CYMMMNPOW3EB(B16:D16;822:D22)

A B C B E F G

16 | 3HaUYEHHA 3MIHHKX | | |
17

MaTtpuua koediuieHTie Niea Mpaea
18 ObmexeHHA CUCTEMK 0OMEHEHD YacTUHa 3HaK UacTUHa
19 1. 12 4 3 0 = 30
20 2. 4 4 12 0 = 40
21 Hanpam
22 Uinsoea dyHHLiIA | 3m| 12{.'l| 252' (.'ll min |

Pucynok 3.2 — IlouatkoBi AaHi 4151 po3B’A3aHHS 33/1a4i HA min

A B C D E F G
15 3miHHI Y1 Y2 Y3
16 |3HaueHHA 3MmiHHKE| O B 2/3 1 1/9
17

MaTpuuA koedilieHTie Niea Mpaea

18 ObmemeHHn CHCTEMM DDMEREHD UacTuHa 3Hak UacTuHa
15 1. 12 4 3 30 = 30
20 2. 4 4 12 40 = 40
21 Hanpam
22 LUinbosa dyHKLiA | 300| 120 252' 1030' min |

Pucynok 3.3 — OnTuMalibHUH TIJIaH IBOICTO1 3a/1a4i

Sk OaymMmo, BH3HAUEHUN OINTUMAJILHHUI IIJIaH CIIIBIIQJAE 3
paHIlIe OTPUMAHUM.

Bionoeion: Y. =0 ﬁ Q

min s Foiy = 1080.
39
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6. EkOHOMIYHHI aHaJi3 HA OCHOBI ONTHMAJBHOIO ILUIAHY
NPSMOI Ta ABOICTOI 32/1a4 JIHINHOT0 NPOrpaMyBaHHS

BukonaemMo exoHoMiuHMH aHami3 3agaHoi 3aaadi ([Ipuxman 1.1
JIP Ne 1). Jlng 1poro npoaHaidizyeMO OTpHMaHl ONTHMAJIbHI IUJIaHU
npsIMOi Ta ABOICTOI 3a7a4 Ta CUMILIEKC-Ta0uIto (Tadm. 2.2 JIP Ne 2).

6.1. ExoHOMIYHMII aHAJIi3 HA OCHOBi ONTUMAJIBHOIO IUIAHY
IBOICTOI 3a1a4i

. : 20 10
[Inan pBoicroi 3amauw1 Y,;, =|0 3 9 A€ ONTUMAJIbHY
CUCTEMY OILIIHOK PECYPCiB, 110 BUKOPUCTOBYIOTHCS Y BUPOOHUIITBI.

: 20 10 . . . .

OckuibkH, y, = 3 TA Y3 = 7B1)1M1HH1 B1J HYJISI, TO pecypcu 2
Ta 3 BUKOPHCTOBYIOTHCS MOBHICTIO. J[BoicTa oumiHka y; =0, Tomy
BIAMOBIAHUI I BUJ PECypcy HE IMOBHICTIO BUKOPUCTOBYETHCS TPU
ONTUMAJIBLHOMY IUIaH1 BUPOOHUITBA npoAykuli. [le miaTBepaKyeThCs
TaKOXX TIOMEPEAHIM aHali30M JO0JIATKOBUX 3MIHHUX OINTHUMAaJbHOTO
iaHy npsmoi 3agayl. Taka onTUMalbHa CUCTEMa OLIHOK Ja€
HalMEHIIlY 3arajibHy BapTICTh YCIX PECYPCIB, 110 BUKOPUCTOBYIOTHCS
Ha mianpueMctsi: F,; = 1080 ym. on.

6.2. Craryc pecypciB npsimoi 3agavi

Cratyc pecypciB mpsAMOil 3aJadi MOXXKHA BHU3HAYUTH TPbOMa
crnocodamu.

Ilepwiuit — TiCTAaHOBKOIO ONTHUMAJIBHOIO IUIAHY MPSAMOI
3agadi X, = (12;18;84 ;0;0) y CUCTEMY OOMEXEHb MPSIMOi 3ajaui.
Skuo oOMeXeHHsS BHUKOHYETHCS SIK PIBHSAHHS, TO BIJAMOBIAHUM
pecypc nepIUTHHUMN, y TPOTUBHOMY pa3l — HeaePiLUTHUM:

12-12+4-18< 300, 216< 300, | pecypcl—mneoepivumnuii,
4-12+4-18<120, = {120 = 120,— pecypc2 — deghiyummnuii,
3-12+12-18< 252. 252=252. | pecypc3— Oeppivummnuii.
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Jlpyzuit cnocié — 3a 1OMOMOTOI0 J1I0JIaTKOBUX 3MIHHUX TMPSMOL
3aja4i. SIK1I0 J0JaTKOBa 3MiHHA B ONTUMAJIBLHOMY IIJIaHI JOPIBHIOE
HYJIIO, TO BIAMOBIIHUM pecypc AeiuTHUM, a SKIIO BiAMIHHA BiJ
HYJI1 — pecypc HeaeDIIUTHUMI:

x; =84, |pecypcl—nedepiyumnui,
x, =0,= 1 pecypc2 — oepiyummnuii,
x5 =0. pecypc3 — Ooedpiyummnuil.

Tpemiii cnocié — 3a JONOMOTOI JBOICTHUX OIIIHOK. Ko
y; #0, 1O 3MiHa (30UIblIEHHA a00 3MEHIIEHHS) OOCAriB i —Tr0
pecypcy OPUBOJUTH JO BIAMOBIAHOI 3MIHU JOXOJY MIJNPUEMCTBA, i
TOMY Takuil pecypc € aedimutHuM. Skmoy; =0, To i—i pecypc

HeeIUTHUN:
[ pecypcl — nedepivumnuii,
y1=0,
20 . .
Sy, = ?,:H pecypc2 — oepivumnmnuii,
10
L.Vs = 9" | pecypc3 — depiyumnuii.

6.3. InTepBasiM CTIHKOCTI JABOICTUX OWIHOK BIIHOCHO 3MiHU
3anaciB JeiuMTHUX pecypciB

3 cummiekc-tabaumi (tada. 2.2 JIP Ne 2) Gauumo, 110 SKIIO
3amac JApyroro AeMilUTHOTO pecypcy 30UIbIIMTH HAa OJHY YMOBHY
OJTMHUIIIO (bz =120+1 =121), TO LUIbOBa (QyHKIiA Z

: : 20 2 :
30LIBIMTHCSA 3a 1HIIMX OJTHAKOBUX YMOB Ha J, =——=6— yM. O[. 1

3 3

max

CTaHOBUTHUMC

z,. =1080+ 6§ = 1086% yM. O

AJe 3a paXyHOK SIKMX 3MIH B ONITUMAJIbHOMY IUIaHI BUPOOHUIITBA
OPOIYKIIi 30UTBIINTRCA JOX11 mianpueMcta? I[Hdopmaliio npo 1e
JAI0Th €JIEMEHTH CTOBIUMKA "' X,"" OCTaHHBOI CUMILIEKC-TAONHI, SIKAN
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BIJIIOB1JIa€ IBOICTIHM OINIHII =—_ YV HOBOMY ONTUMAaJILHOMY IIJIaH1
273

. e 11 D
3HAYeHHs 0Aa3MCHOI 3MIHHOI X; 3MEHIIMTHCS Ha 3 3MIHHOI X; —

. 1 x 1
30UIBIIUTHCS HA 3’ a X, — 3MEHILIUTHCA Ha 17

[Ipu bOMy CTPYKTypa IJIaHy HE 3MIHUTHCS, @ HOB1 ONTUMAJIbHI
3HAUYEHHS 3MIHHUX OYJIyTh TAKUMHU:

X*= 121;1711 ;801;0;0 .
3 12

3

Otxe, 30UIBIIEHHS 3amacy Jpyroro Ae(MIilMTHOTO pecypcy 3a
THIIIMX OJTHAKOBUX YMOB IIPUBOJUTH J0 3POCTaHHS BUIYCKY MPOAYKIIIi
A Ta majgiHHA BUPOOHMIITBA MPOAYKUIi B, a 00CAT BUKOPHUCTAHHS
MEPIIOr0 PECYpCy 3MEHIIYEThCSA. 3a TaKoro IJlaHy BHUPOOHUIITBA
MaKCUMaJIbHUM 1OX11 MiANpUEMCTBA Oyie

Z 0 =30-121+40-17£=30-ﬂ+40-215 = 13040 =1086£,
3 12 3 12 3

TOOTO 3pOCTE HA y, =6 %

IIpoaHanizyemo, ik 3MiHUTBCSI ONTUMAJIBHUMN TJIaH BUPOOHUIITBA
OPOMYKIIii, SKIIO 3amac Ae(ILUTHOTO TPETHOTO PECYpPCY 3a I1HIIUX
OJIHAKOBUX yMOB 30UIBIIMTA Ha OAHY YMOBHY OJMHHUIIIO
(b3 =252+1 =253). AHAJIOTIYHO  TOMEpPEAHIM  MIPKYBaHHSM,

" OCTAaHHBLOI CUMIIJICKC-

) ) ) .y . 10 1
TaOMuLi, IO BIANOBINAE [BOICTIA OWIHIN Y, =7=1 ;, MO>KHA

CKOPHUCTABIINCh €JIEMEHTaMHU CTOBITYMKA "' X5

3aIMcaT¥ HOBUM ONTUMAIbHUM IUJIaH.
Y HOBOMY ONTMMAIILHOMY IUIaHi 3HAYEHHs Ga3MCHOI 3MIHHOT X

%

. . .o *
30LUIBIINUTECS Ha , 3BMIHHO1 X; — 3MCHIIMUTHCSA Ha ;, a X, —

30uTbIIUThCS HAa —. [Ipyu 1bOMYy CTpyKTypa IUIaHy HE 3MIHUTHCS, a

O~ oS

HOBI ONTUMaJIbHI 3HAYEHHS 3MIHHUX OYJyTh TAKUMHU:
X" = 11§;181;84§;0;0 .
9 9 9
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Z 0 =30-11%+40-18£=30-i97+40-163 = 9730 =1081£.

OTxe, MOX1J MIANPUEMCTBA 30UIBIIUTHCS HA y; =1§ y.0. 3a

pPaxyHOK 3MEHILIEHHS BUIIYCKY MNpPOAYyKLii A, ane 30i1bIIeHHs
BUpoOHUITBA Tpoaykuii B. Ilpu wupomy oOciAr BHUKOPUCTAHHS
NEPIIOTO PeCcypcy 301IbIIYETHCS.

6.4. Ouinka peHTa0eJbHOCTI NPOXYKUil, 10 BUTOTOBJISETHCH
Ha MiANPUEMCTBI

O1iHKa peHTa0eIbHOCTI MPOAYKIII BUKOHYETHCS 32 JIONIOMOTOIO
JIBOICTHX OIIIHOK Ta OOMEXEeHb JBOICTOI 3ajiaul, sIKI XapaKTepU3yHOTh
KOKHUI BUJI MPOYKIIii.

[lizcraBumo ONTUMAJIILHUN IJ1aH JIBOICTO1 3ajaul

20 10 . :
Y. =[0 — ry y CHCTeMY OOMEEHb JIBOICTOT 3a1a4i:

min 3
12y, +4y,+ 3y; 230,
4y, +4y,+12y; > 40.

SKI1110 BapTICTh PECYPCIB HA OJIMHMIIIO MPOAYKIIIi (J1IBa YaCTHUHA)
HEPIBHOCTI TEpPEBUIIYE LIHY Li€l NOpoayKuUii (MpaBa YacTHUHA
HEPIBHOCTI), TO BUPOOHMIITBO TaKOl MPOAYKUI ISl MiANPUEMCTBA
HEJOIIJIbHE, SIKIO K CITIBBIHOIIIEHHSI BUKOHYETHCS SIK PIBHSHHS, TO
NPOAYKIIisl peHTa0eIbHA.

Otpumaemo, 110

12-0+4-£+ 3-2230, ﬂ=30,
3 9 9 {npod. A— penmabenvna
=
4_0_|_4_2_30+12_1_902 40, 330 _ 40, npoo. B — penmabenvna

AHanoriyHi pe3yjabTaTH MOXHa JICTaTH, IPOAaHaJi3yBaBIIH
JIBOICTI OILIIHKM JOAATKOBUX 3MIHHMX, 3HAYCHHS SKUX IMMOKa3ylOTh, Ha
CKUIBKM BapTICTh PECYpPCIB NEPEBUINYE I[IHY OJUHMII BIAMOBIIHOI
IPOAYKIIII.
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Tomy, K10 T0JaTKOBA 3MiHHA JBOICTOI 3aJ1aul JOPIBHIOE HYJIIO
y; =0 , 1o nponykuis peHrtadenbHa. I, HaBnaku, Koo y; #0, TO

B1/IMIOB1/THA MPOJIYKIIisl HEpeHTaOeIbHa.

Jlns 3agaHoi 3agadl  JgOAATKOBI 3MIHHI JABOICTOI  3amadi
PO3MIIIYIOTHCSI B OLIHOYHOMY PSJIKY OCTaHHBOI CUMILJIEKC-TA0UIIL Y
cToBIUMKax "x,"—""x,". Ix ontumanbhi 3HaueHns y;=0;y,=0,

ToMy npoaykuist A i B—penradenbHa.

Hpuxaax Ne 3.2

JIBoicTa 3ajadya OyayeTbCcs 3a BIANOBIIHMMHU TpPaBUJIAMH,
aHaJioriyHo sk y npukiaai 3.1. [i onTumanbHUIM TIaH 3HAXOAUTHCS

OJIHUM 13 METO/I1B, PO3TJITHYTUX pAHIIIIE.
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3MICTOBUI MOJIYJIb 2.
TPAHCHOPTHA 3AJTAYA, MOJIEJII HIJIOYUCJIOBOI'O TA
HEJITHIMHOI'O ITIPOT'PAMYBAHHS

JJABOPATOPHA POBOTA Ne 4

«[MOBYJIOBA EKOHOMIKO-MATEMATUYHOI MOJEJII
TPAHCIHOPTHOI 3AJIAUYI TA BUSHAYEHHS Ii

OIITUMAJIBHOI'O IIJIAHY METOJOM IOTEHIIAJIIB»

Mera po0orn. 3acBOITM METOAUKY IMOOYIOBH EKOHOMIKO-
MaTeMaTUYHOI MOJIEN TPAHCIIOPTHOI 3a7a4i Ta METOJIM BU3HAYCHHS 1i
ONTUMAJILHOTO IJIAHY.

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3amaya Ne 1

[ToOynyBaT €KOHOMIKO-MAaTeMaTU4YHy MOJENb TPaHCIOPTHOI
3aja4i, 3HaANTH 11 MOYaTKOBUI OMOPHUI IIJIaH 4 MeTOJlaMU («ITiBHIYHO-
3aX1IHOT0» KyTa, MIHIMAJIbHOI BapTOCTI, MOJBIHOI BapTOCTI,
anpokcuMaitii doresnst) Ta BU3HAUYUTH i1 ONTUMATIBLHUM IJIaH METOJIOM
NOTEeHIlaniB. Pe3yiapTaTh mepeBIipUTH  3aco0aMu  ONTHMI3allli
Microsoft Excel.

Ne 1
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 7 6 50
Az 6 4 6 8 70
Ay 7 5 5 7 70
[ToTpeba 110 35 25 100
Ne 2
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
[IOCTaYaHHs B B, B; B4
Ay 5 1 2 4 70
Az 3 5 7 1 50
Az 6 4 6 8 70
Ay 7 5 5 3 70
[ToTpeba 100 45 25 100
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Ne 3

[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 3 2 4 70
Az 6 5 7 3 50
A 6 4 3 8 70
Ay 7 5 5 5 70
[ToTpeba 120 25 35 90
Ne 4
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHSI B, B> B3 B4
Ay 5 4 6 5 50
Az 4 2 2 4 25
A 3 5 6 7 45
Ay 5 6 2 5 30
[ToTpeba 70 25 25 20
Ne §
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 4 6 50
Az 4 4 6 5 70
Ay 7 5 5 7 70
[ToTpeba 110 25 45 100
Ne 6
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 4 6 5 50
Az 2 2 4 25
Az 1 5 6 7 45
Ay 6 2 5 30
[ToTpeba 70 25 25 20
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Ne 7

[IynkTH Tapudu (1151 yHKTIB CLIO’KMBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 6 5 50
Az 5 2 4 4 25
A 3 1 6 2 45
Ay 5 6 2 3 40
IToTpeba 75 35 15 20
Ne 8
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 7 6 80
A 6 1 4 8 70
Ay 7 5 5 2 70
[ToTpeba 140 15 35 100
Ne 9
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 2 5 50
Az 2 2 4 35
Az 1 5 5 3 65
Ay 6 2 1 30
IToTpeba 70 35 25 40
Ne 10
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 1 6 5 50
Az 5 2 2 4 55
A 3 5 1 3 45
Ay 5 6 2 1 40
IToTpeba 70 45 25 50
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Ne 11

[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 7 2 50
A 6 4 5 3 90
Ay 7 2 5 1 70
IToTpeba 80 55 35 100
Ne 12
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 6 5 50
Az 5 2 2 4 65
Az 2 5 6 7 65
Ay 5 6 2 5 30
[ToTpeba 80 25 45 20
Ne 13
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 5 5 50
Az 5 2 2 4 25
A 3 1 6 2 45
Ay 5 6 2 5 40
IToTpeba 60 35 25 20
Ne 14
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 3 2 4 70
Az 6 5 7 6 50
A 6 4 1 8 70
Ay 7 5 5 7 80
IToTpeba 75 35 45 100
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Ne 15

[IynkTH Tapudu (1151 yHKTIB COKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 2 5 50
Az 2 2 4 25
Az 1 5 4 7 65
Ay 6 2 5 30
[ToTpeba 70 25 35 20
Ne 16
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTaYaHHS B, B> B3 B4
Ay 5 1 6 5 50
Az 5 2 2 4 25
Az 3 5 2 5 65
Ay 5 6 2 5 30
[ToTpeba 70 25 35 20
Ne 17
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 7 6 50
A 6 4 6 3 90
Ay 7 5 5 2 70
IToTpeba 85 35 45 100
Ne 18
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 4 6 5 50
Az 5 2 2 4 85
A 3 5 1 3 45
Ay 5 6 2 5 30
[ToTpeba 95 25 45 20
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Ne 19

[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 1 4 6 5 70
Az 2 2 2 4 25
A 3 1 6 7 45
Ay 5 6 2 5 30
[ToTpeba 70 45 25 20
Ne 20
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTaYaHHS B, B> B3 B4
Ay 5 5 2 4 70
Az 6 5 3 6 50
A 6 4 6 8 40
Ay 5 2 1 70
[ToTpeba 110 35 25 80
Ne 21
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 6 5 50
Az 2 2 4 85
Az 1 5 1 7 45
Ay 6 2 5 30
IToTpeba 70 55 25 20
Ne 22
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 1 2 4 70
Az 6 5 7 2 50
A 6 4 5 3 90
Ay 7 2 5 1 70
IToTpeba 80 55 35 100
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Ne 23

[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
MOCTaYaHHSI B, B> B3 B4
Ay 5 4 6 5 50
Az 5 2 2 4 65
Az 2 5 6 7 45
Ay 5 6 2 5 30
[ToTpeba 80 25 45 20
Ne 24
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3anac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 5 5 50
Az 5 2 2 4 25
A 3 1 6 2 45
Ay 5 6 2 5 40
IToTpeba 60 35 25 20
Ne 25
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 3 2 4 70
Az 6 5 7 6 50
A 6 4 1 8 70
Ay 7 5 5 7 80
IToTpeba 75 35 45 100
Ne 26
[IynkTH Tapudu (U151 TyHKTIB CLIOKMBAHHS ) 3anac
IMOCTAaYaHHS B, B> B3 B4
Ay 5 4 2 5 50
Az 2 2 4 25
Az 1 5 4 7 65
Ay 6 2 5 30
[ToTpeba 70 25 35 20
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Ne 27

ITynkTun

Tapudu (U151 TyHKTIB CLIOKUBAHHS )

[IOCTaYaHHs B B, B; B4 Samacy
Ay 8 7 11 5 300
Az 6 9 10 8 350
Az 11 12 7 6 300
[ToTpeba 200 220 210 230
Ne 28
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
MOCTaYaHHSI B, B> B3 B4
Ay 5 4 6 7 450
Az 3 8 9 10 300
Az 8 11 7 12 400
[ToTpeba 240 300 295 245
Ne 29
[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 13 9 11 8 400
Az 10 12 6 7 200
Az 5 4 12 9 180
IToTpeba 300 220 160 170
Ne 30
[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 3 5 7 2 270
Az 6 9 4 5 180
Az 11 8 10 9 300
IToTpeba 260 280 300 240
Ne 31
[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
[IOCTaYaHHs B B, B; B4
Ay 11 10 7 9 400
Az 8 5 4 13 250
Az 4 3 14 15 170
[ToTpeba 220 190 310 170
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Ne 32

ITynkTun

Tapudu (U151 TyHKTIB CLIOKUBAHHS )

IMOCTaYaHHS B, B> B3 B4 3anacu
Ay 7 6 3 2 205
Az 2 5 4 8 195
Az 9 10 11 6 240
[ToTpeba 175 225 230 170
Ne 33
[IynkTH Tapudu (U151 TyHKTIB CLIOKUBAHHS ) 3amac
MOCTaYaHHSI B, B> B3 B4
Ay 9 10 5 4 200
Az 3 6 11 8 180
Az 4 5 7 13 310
[ToTpeba 180 240 170 180
Ne 34
[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 9 11 16 15 240
Az 5 7 13 10 280
Az 4 17 12 14 300
[ToTpeba 190 200 250 250
Ne 35
[IynkTH Tapudu (1151 TyHKTIB CHOKUBAHHS ) 3amac
IMOCTaYaHHS B, B> B3 B4
Ay 5 4 8 6 400
Az 11 9 3 12 300
A 7 10 5 8 200
IToTpeba 350 400 250 180
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MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 4

Hpuxkaan 4.1
My Tapudu (1151 NyHKTIB CIIOKMBAHHA) Yamacu
NOCTAYaHHA B B: B3 B4
A4 5 4 1 2 60
A2 4 2 6 3 40
A3 7 3 5 4 35
IHoTpeda 40 25 20 50
Po3é’azannn

1. [To0ynoBa MaTeMaTH4YHOI MOJEJIi TPAHCIIOPTHOI 3aAa4i

[ToOynyeMO €KOHOMIKO-MaTeéMaTH4YHY MOJIeJIb TPaHCIOPTHOI
3agadl. Hexan Xii— KUIBKICTh TPOJYKIIii, 110 MEPEBO3UTHCS Bij i-T'O

nocTadaJibHUKa 10 j-ro crnoxkuBada (i=1,3;j=1,4); Cii— BapTICTh
MEPEBE3CHHSI OJMHUILI MPOJYKINT BiJl i-r0 IMOCTadYaJIbHUKA N0 j-TO
CIIOKMBAYa; @;— 3aIacH IIPOAYKIII i-ro IOCTa4alIbHUKA; b;— ITONUT Ha
IPOAYKIIIIO j-T'O CIIOKKBAYa.

OcK1IbKH1
3
D> a;=60+40+35=135,
i=1
a
4
Db =40+25+20+50=135,
j=1
TOOTO

TO TPAHCIOPTHA 3ajJa4ya € 30aJJaHCOBAHOIO.
Toni ekoHOMIKO-MaTeMaTHYHAa MOJIETb TPAHCIOPTHOI 3ajadl
3aIUIIETHCS TAKUM YMHOM:
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Z=5x;;+4x,+x;3+2x,,+4Xx,;+2X,, +6X5;+3X,,+7 X3, +
+3x;3,+5x3; +4x;3, > ming

rx,, + X, +Xx,;+x;,=60,

Xy + X5 + X,y + X, =40,

X3+ X3+ X33+ x3, =35,

1 X+ Xy + x5, =40,

X+ X, + X3, =25,

L.x14 + x24 + x34 - 50.

x;20,i=13, j=14.

EKOHOMIYHUI 3MICT MEPIIMX TPhOX OOMEKEHb MOJISATAE B TOMY,
10 BCS MPOJIYKIIiSA BiJ KOXKHOTO MOCTadaJlbHUKA MAa€ BUBO3ZUTHUCS JO
CI0KMBaYiB ITOBHICTIO.

AHAJIOT1YHO, BCS NPOAYKIliSA, IO HAAXOAUTh 10 KOXKHOTO
CIOXHMBaya, MAa€ TOBHICTIO 3aJ0BOJIbHATH Moro momnut. Jlana ymoBa
BiATIOBiJIa€ 1HIIUM YOTUPHOM OOMEKECHHSIM.

2. IloO0yxoBa mMOYaTKOBOIO ONMOPHOIO IJIAHY TPAHCIHOPTHOI
3aa4i METOA0M «IIBHIYHO-32XiTHOI0» KyTa

ITocTauyanbHUKH, Cnoxupadi, B,
4; B, =40|B, =25|B; =20|B, =50
5 4 I 2
A4,= 60 40 20
4 2 6 3
A4, =40 5 20 15
7 3 5 4
A4; =35 35

[ToOy10BY 1TOYaTKOBOI'O OMOPHOTO IJIAHY 3@ METOJOM IiBHIYHO-
3aXiJHOTO KyTa MOYMHAIOTh 13 3alIOBHEHHS JIIBOI BEPXHBOI KIITHUHKU
X;; TaOmuul, B Ky 3allUCYIOTh MEHIIE 13 4ucen a; 1a b;. [am

NepeXoJsiTh A0 HACTYMHOI KIITHHKA B PAIKY ab0 y CTOBIYMKY 1
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3aMOBHIOKOTH 1, 1 T.J. 3aKIHYYIOTh 3allOBHEHHS TaOJuWIl Yy MpaBid
HYDKHIA KIIITUHI.

3a JI0MOMOror0 METOAY MIBHIYHO-3aX1JHOTO KyTa MOOYyIyeEMO
MOYaTKOBUI OMOPHMI TJIaH BUXIJTHOI TPAHCTIOPTHOI 3a/1aui.

VY xmituHky (1;1) nomimaemo x;; = min(60;40)=40. Ilonut
MEepIIOro CIHOXKHWBadya 3aJ0BOJIEHO TMOBHICTIO, TOMY HEpIIHM
CTOBNYMK 3 PO3PAXyHKy BHUKIIOYAEMO. 3aJUIIOK MPOIYKIIil
X;, = 20 Bij nepmoro nocradajibHUKa 3a0UCYeMO y KITHUHKY (1;2).
VY upoMy BUNAJIKy 3amac Mepiioro nocTavyaibHUKAa BUYEPIIAHO.

[Tepexonumo 10 pO3nOaLTY MPOAYKIi Apyroro
nocTayajibHUKA. Y KITUHKY (2;2) 3anucyeMo HEOOXIJHY KIJIbKICTh
npoaykuii X,, =5. Toal momuT Apyroro CrokuBada 3aJ0BOJIEHO
MOBHICTIO 1 JIPYTU CTOBIMYUK BHUKIIOYAEMO 3 PO3MIISAY. 3alUIIOK
OPOAYKIi BIiJ APYroro IMOCTayajJbHUKA 3 YpPaxXyBaHHSAM IOMUTY
TPETHOrO CIOXKHMBAa4a MOMIIIAEMO Y KINTHHKY (2;3), TOOTO X,; =20.

OCKUIbKM TIONUT TPETHOTO CIOXKHBada 3aJ0BOJIEHO MOBHICTIO, TO
TPETIl CTOBINYUK BUKIIOYAEMO 3 PO3MJISAY. 3aTUIIOK MPOAYKIII
ApYroro mNoOCTadalibHUKa, 3 YpPaxXyBaHHSAM IOMNUTY YETBEPTOIO
CIOKHMBa4a, IOMIIAEMO B KITUHKY (2;4), ToOTO X,,=15. V
bOMY BHUIIQJKY 3alac APyroro nocrayajbHUKA BUUEPIAHO.

3amac MpPOAYKIlI TPEThOro IMOCTadYaJbHUKA IOMIIIAEMO Y
KITUHKY (3;4), T00TO X3, =35. B pesynbraTi omepkajiu IMOBHUHN

PO3MOALT MPOAYKIIIT 1 32J0BOJIBHIIIN MOMUT KOKHOTO CIIOKUBAYa.

[Ticnga moOynoBM MOYATKOBOrO IUJIaHY y TaOnull Mae OyTu
3aII0BHEHOIO (m +n-— 1) KJIITUHOK, 1€ M — KUIbKICTb IIOCTa4aJIbHUKIB,
a n—KUIbKICTb CIIOXHMBA4IB Yy 3a/adl, y TOMY 4YHCIl (DIKTUBHUX.
Takuil 1aH HA3UBAIOTh HEBUPOIKEHUM. KO KIJIbKICTh 3alIOBHEHUX
KJIITUHOK Yy TaOJIMIl TEPEeBUILYE (m+n—1), TO MOYaTKOBUU IJIaH
noOy0BaHUI HEMPABUIIBHO 1 BIH € HEONMOPHUM. O3HAKOIO OMOPHOCTI
IJIaHy TPaHCIOPTHOI 3a7adyli € Moro auMKJIIYHICTh, TOOTO
HEMOXJIMBICTh MOOYIOBU LUKIY. [lukioM y TpaHCHOpTHIN 3a1adi
HA3UBAIOTh JIAMAaHy JIIHIIO, BEPIIMHU SIKOI PO3MILIYIOTHCS B
3aMOBHEHUX KJIITUHKAaX TaONMIll, & CTOPOHU MPOXOJATh Y3IOBXK
PSAJIKIB 1 CTOBITYMKIB TAOJIUIII.

SIKIMO KUIBKICTh 3allOBHEHMX KIITUHOK Yy TaOJMIII MEHII SK
(m+n—1), TO OMOPHMI TIJIaH HA3UBAIOTh BUPOKEHUM. Y TaKOMY
pa3li HEOOXIAHO 3alOBHUTU BIANOBIJAHY KUIBKICTh OPOXKHIX

KJIiTI/IHOK, 34IlIMCYIOYHU B HUX «HYJIbOBC IICPCBC3CHHA», AJIC TAK HIO6 HC
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nopyuuiacs aluKIIYHICTh UKy, TOOTO MOXHA 3allHATH OyAb-sKY
BUIbHY KJIITUHKY, SIKa HE YTBOPIOE 3aMKHEHOT'O IIUKITY.

Jns moOyaoBaHOro MuiaHy 3aJaHOl TPaHCIOPTHOI 3ajadvi
3allOBHEH1 6 KJIITHHOK, 110 JOpiBHIOE m+n—I1=3+4—-1=6, a ue
O3Hayae, 110 IIOYaTKOBUM OIIOPHUM IUUIaH

40 20 0 0
X,=|0 5 20 I5
0 0 0 35

€ HEBUPOIPKCHUM.
BiamnoBijgHe 3Ha4€HHS UILOBO1T (DYHKIIIT AJIs1 HHOTO
Z=5-40+4-20+2-5+6-20+3-15+4-35=595.

3. llo0yxoBa MOYaTKOBOIO ONOPHOIO IJIAHY TPAHCIOPTHOI
3aJa4i MeTOA0M MiHIMaJIbHOI BAPTOCTi

Meroa MIHIMAQJIBHOI BapTOCTI MOJISITAE B TOMY, 1110 HA KOXKHOMY
KpOILll 3alOBHIOIOTh KJIITUHKY TaOJIMI, sIKa Ma€ HAaMEHILy BapTiCTh

¢;; TICPCBE3CHHS onuHuIl Tpoaykii. Taki 11i MOBTOPIOIOTH JOTH,

JIOKU HE OyJie PO3IOIJICHO BCIO MPOAYKIIIO MiXK MOCTadalbHUKAMH 1
CIIO>KMBaYaMHU.

[ToOymyeMoO MOYaTKOBUM OMOPHUHN IUIaH 3aJlaHOiI TPAHCTIOPTHOI
3aj1a4i 32 METOJI0M MiHIMaJIbHOI BAPTOCTI.

[locTavyanbHUKH, Cnoxwusaui, B
4; B, =40|B, =25|B;, =20|B, =50
5 4 1 2
A4,= 60 20 40
4 2 6 3
A4, =40 5 25 10
7 3 5 4
A4; =35 35

Ockinpky HaiMeHmuid Tapud y xkmitunui (1;3), ¢;3=1, 10 B
HEi TOMIIAEMO KUIbKICTh HOPOAYKIIlT X;3 =20 1 BUKIIOYAEMO 3
pO3IJISIAYy TPETI CTOBMYUK, TAaK SK IOMNUT TPETHOTO CIOXKHBAYa
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3agoBonieHO. HactynmHmii HaliMeHmmi Ttapud ¢ =c,,=2. 3
ypaxyBaHHSM MOMUTY YETBEPTOIO CHOXKMBAaYa MOMICTUMO HEOOXIAHY
KUIBKICTh IPOAYKLii B KINTUHKY (1;4), ToOTO X;, =40 1 BUKIIOYUMO
3 po3rjsay  MEepIIMd  pANOK, OCKUIBKM — 3amac  Mepuioro
nocrayajbHuka Buuepnano [loTiM B KITHUHKY (2;2) momimaemo
KUIBKICTh TNPOAYKILIT X,, =25 1 BUKIIOYAEMO 3 PO3IVISIAY IPYrui
CTOBITYUK, TAK SIK IMOMUT JIPYTrOTO CIOXKUBAa4a 3aJ0BOJICHO.

HactynHuMm MiHiMansHUM Tapudom Oyae c,, =3. Orxe, B
KJIITUHKY (2;4) TOMIIIyeMO NPOAYKLIO X,, =10 1 BUKIIOYAEMO 3
pO3IJISIy YETBEPTUH CTOBMNYMK, OCKUIBKM IONUT YETBEPTOTO
CIIO’KMBaYa TaKOX 3aJ0BOJICHO.

Hactynuuii HaiimeHmui tapud c,; =cz, =4 . Ilomimaemo y
KITUHKY (2;1) KIABKICTP OPOAYKLII X,; =5 1 BHUKIIOYAEMO 3
pO3IIISiy APYTUN PANOK, OCKUIBKM 3amacu Jpyroro mnocradajibHHUKA
BUYEPIIAHO. Y HAC 3aJMIIMBCA €IUHUM HE BUKDPECIECHUU NEpLIUi
CTOBIYMK 1 €TUHUN TPETIA PSIAOK, IS IKUX CIJIbHA KiiTUHKA (3;1),
y AKYy MOMIIIAEMO 3aJIMIIOK MPOAYKIIT X3; = 35.

[Ticnga po3nojauieHHsT BCi€l MPOAYKIi Ta 3aJ0BOJICHHS IMOIUTY
BCiX CIIO’KMBAYiB JIICTAHEMO BUXIJHUN MOYATKOBUM OMIOPHUM TIJIaH

0 0 20 40
X,=| 5 25 0 10|
350 0 0

VTSI SIKOTO 3HAYEHHS L1JIbOBOI (PYHKIIIT
Z=1-20+2-40+4-5+2-25+3-10+7-35=445.

4. IloO0yaoBa MOYaTKOBOI0 OMOPHOIO IJIAHY TPAHCHOPTHOI
3aJa4i MeTOJA0M INOABINHOI BAPTOCTI

Meron mnoABIMHOI TiepeBard IMOJsArae B TOMY, IO THEpen
3allOBHEHHSIM TaOJWIl HEOOXIJHO MO3HAYMTH KIITUHKH, SIKI MAlOTh
HallMEHIIlY BapTiCTh y psAKax 1 CTOBMUMKaX. TaOuIII0 3alOBHIOIOTH 3
KJIITUHOK TTO3HAYEHMX JIB14l (K MIHIMAJbHI 1 B PSIIKY, 1 B CTOBITYHUKY).
Jlai 3anmOBHIOIOTH KJIITUHKH, TO3HAYEH1 OJIMH pa3 (K MiHIMalbHI a00
B PsAKY, a00 B CTOBIYMKY), @ BJKE MOTIM 3alOBHIOIOTh 32 METOAOM
MIHIMJIbHOT BapTOCTI.

[ToOyayeMO MOYaTKOBUN OMOPHHUM IJIAaH BUXITHOI TPAHCIIOPTHOI
3a/1a4l METO/I0M MO/IBIITHOI IepeBary.
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[locTavyanbHUKH, CnoxwuBaui, B j

4 B,=40| B,=25B,=20] B, =50
5 4Vv 1 2

4,= 60 20 40
A\ 4{VV 2 6 3

4, =40 15 25

71V 3 5 4

4; =35 25 10

[ToMITUMO y KO)KHOMY PSIAKY 3HAYKOM V KIIITHHKH, 1110 MalOTh
HaliMeHIIui Tapud. Y nepumomy psajaky — KmtuHky (1;3), y npyromy
— (2;2), y tpetbomy — (3;2). AHAJOTIYHO y MEPIIOMY CTOBIYUKY —
KIMTUHKY (2;1), y apyromy — (2;2), y tpetbomy — (1;3), y
yetBeptromy — (1;4). Omxke, wmitunku (1;3) 1 (2;2) marTh JBi
NO3HAYKHA, a TOMY Tpeba 3amoBHUTH IX Mepmumu: Xx;; =20,
X,, =25 . IloTiM 3aII0BHIOEMO KJIITUHKH 3 OAHIEIO MO3HAYKOI0 — (1;4)
1(2;1): x;, =40, x,; =15. Knmitueky (3;2) He 3a1I0BHIOEMO, OCK1IBKH

Jami

METOJ MIHIMAJILHOIL

MONUT JIPYroro CIOXKKHBaya YK€ IOBHICTIO 3a/I0BOJIEHO.

30aJlaHCyeMO  3ajjadyy, BHUKOPHUCTOBYIOUHN

BaprocTi. A came, x3, =10, x;; =25.
OT:xe, OTpUMAaNIY NOYATKOBUM OMOPHUM IJI1aH

0 0 20 40
X,={15 25 0 10|,
25 0 0 0

VTSI SIKOTO 3HAYEHHS L1JIbOBOT (PYHKIIIT
Z=120+2-40+4-15+2-25+4-10+7-25=425.

5. llo0yaoBa MOYaTKOBOI0 ONMOPHOIO IJIAHY TPAHCHOPTHOI
3aaa4i MeToA0M anpoxkcumanii doresst

Merop anpokcumarili Qoresns Moysirae B TOMy, 110 HA KOKHOMY
KpOILll BU3HAYAIOTh PI3HULIO MDK JBOMAa HaWMEHIIUMH TapudaMu B
KOXXHOMY PSIIKY 1 B KO)KHOMY CTOBIUMKY TpaHcnopTHOI Ta0mui. Lli
PI3HUIII 3aIIUCYIOTh Y CHEIIAIbHO BiABEAECHUX MicIsX Ta0muii. [ToTim
cepel ycixX pI3HUIb BUOMPAIOTh HAWOUIBIIY 1 y BiANOBIAHOMY
PSAAKY YU CTOBHYUKY 3alOBHIOIOTH KIITUHKY 3 HalMEHIIUM
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TapupoM. SKIIO X ONHAKOBUX HAMOUIBIIMX PI3HULb AEKIIbKA, TO
BUOUPAIOTh OYyJb-IKUWA PATOK YW CTOBMUMK. Koiu 3aiuinaersces
HE3aMOBHEHUM JIMILIE OJIMH PSAOK YU CTOBMYUK, TO OOYHCIICHHS
pI3HULb MPUIHHSIOTH, a TAOJMIO MPOAOBXKYIOTh 3allOBHIOBATU 32
METOJI0M MIHIMaJIbHOT BAPTOCTI.

ITocTauanbHUKH, CnoxuBaui, B j Pizuuiu
4 B,=40| B,=25| B,=20] B,=50| 7

PAJIKIB

5 4 1 21 @ L
A,= 60 20 40

4 2 6 3 1 1 1

A4, =40 40

7 3 5 4 1 1 1
A4; =35 25 10
Pi3anm mis 1 1 @ 1
CTOBITYHKIB 1 1 — 1
1 — 1

[ToOyayeMO MOYaTKOBUN OMOPHUM IJIAaH BUXIJTHOI TPAHCIIOPTHOI
3a/1a4l METOJIOM arpokcumariii doreJis.

Hnga npaHoi 3agadl MaemMo, W10 TICHAS TNEPUIOTO KPOKY
HallOUIbIIa PI3HULS Yy TPETbOMY CTOBIYUKY JOpiBHIOE 4. A
HailMeHIM y HboMy Tapu¢p c;;=1 y xmruHm (1;3), Tomy
3allOBHIOEMO X;3; =20. He BpaxoByHOUM 3allOBHEHY KIITUHKY
(1;3), Ha apyromMy Kpoll BHU3HAYa€EMO BIJMOBIAHI PI3ZHHUII MIXK
HallMEeHIIUMU TapudamMu y BCIX pSAOKaxX, 1 BCIX CTOBILAX, KpiM
TPETHOTO CTOBMYMKA, OCKUIBKA TOMHUT TPETHOIO CHOKMBAaua YKe
3a0BoJieHO. Haitbinbima pizHulg 2 y nepuioMy psiaky, a HaliMeHIINi
Tapud y mpomy psaaky c;, =2. Orxe, 3a00BHIOEMO X;, =40 1
BUKJIFOYAEMO 3 pO3MIIIAY IEpUIMKA  pAAoK. Bu3HayaeMo 3HOBY
BIANOBiAHI pi3HUL. OCKiIJIBKM BOHHM yCl PiBHI MiXK €000, TO
BUOEPEMO JOBUIILHUM YUHOM.

Hanpukman, BubepemMo mnepmivii  CTOBMNYHUK. Y  HbOMY
HallMeHIIMN Tapud c,; =4, TOMy 3allOBHIOEMO X,; =40 1
BUKJIFOYAEMO 3 PO3IVIALY MNEpPLIUA CTOBIYMK. TakuM 4YUHOM,
3IMIIUBCS  TUIBKM TPETIM PANOK. 3TiJHO METOAYy MIHIMaJIbHOL
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BApTOCTI 3aMOBHIOEMO KIITHUHKY (3;2), a moTiM — (3;4), BIAMOBIIHO
x32 = 25,x34 = 10
OT1xe, MOYaTKOBUW ONIOPHUU TIJIaH

0 0 20 40
X,={40 0 o0 0|
0 25 0 10

VTSI SIKOTO 3HAYEHHS LUIbOBOI (PYHKITIT
Z=1-20+2-40+4-40+3-25+4-10=375.

6. IloOymoBa oNTMMAJNBHOIO IJIAHY TPAHCHOPTHOI 3agavi
METO/0M MOTECHUIATIB

OnopHuii TJIaH  TPaAHCIOPTHOI  3ajladl  MEpeBIPSOTh  Ha
ONTUMAJIBHICTD 32 JOMOMOIOI0 MOTEHIIANIB #; Ta V i BIAMOBIAHO JI0

MOCTa4YaJbHUKIB Ta CIIOYKUBAYIB 3T1JHO TEOPEMHU.
Teopema  (ymMOBa  ONTUMAJIBHOCTI  OMNOPHOIO  IUIAHY
TPAHCIIOPTHOI 3a/1a4i).

%

SKImo A AesIKoro OmopHoro Imiany X = (x-

lj) ICHYIOTh TaKl

quciia u; Ta Vj , I AIKUX BUKOHYIOTBCA YMOBU!
1) ul'+vj°=cl°j, xl]>0,

s BCiXx i=1,m Ta j=1,m, TO BIH € ONTUMAJIbLHUM IIJIAHOM
TPAHCIIOPTHOI 3a]1ayi.
[ToTeHmiaayu onmopHOIo MjiaHy BU3HAYAIOTh 13 CUCTEMHU PIBHSHb

u;+v;=c;, Kl 3alUCYIOTh JUISi BCIX 3alOBHEHUX KJITHUHOK

TPAHCIIOPTHOI TAOJIHII.
3a I0MOMOTOI0 PO3paxOBAaHUX IMOTEHIIAIIB MNEPEBIPAIOTH YMOBY
ONTUMAJIBHOCTI U; +V j Sy MOPOKHIX KJIITUHOK Ta0uIll. SKIo

xouya O Il OJHIET KJIITHHKU I YMOBa HE BUKOHYETHCS, TOOTO

U;+v;2c;, TO TMOTOYHHI IUIAH € HEONTHMAIBHUM 1 BLI HBOTO

HEO0OX1HO MEPEUTHU 10 HOBOT'O OMIOPHOIO TIaHYy.

[lepexia Big OAHOTO OMOPHOrO IJIAHY 1O IHIIOTO BHUKOHYHIOTH
3alIOBHEHHSAM KJIITUHKH, JIJIs1 SIKOi MOPYILIEHO YMOBY ONTHMAJbHOCTI.
SKIMoO TakuX KIITUHOK JEKiIbKa, TO JJIS 3allOBHEHHS BUOHPAIOTh
TaKy, 110 Mae HaOIbIIIE MOPYIIEHHS, TOOTO
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max{Al-j = (ul- +v; )— Cji } Ha3UBaIOTh

ij KIIITUHKY

Jany
NOMEHUIAIbHOIO.

Jlnst BUOpaHOi MOPOXKHBOI MOTEHIIANbHOI KIITUHKH OYIyIOTb
UKJI TepepaxyBaHHA Ta BUKOHYIOTh MEPEPO3NOALT MPOAYKIIi B
MeXkax I[bOT0 IUKITY 32 TAKUMHU MPABUIIAMMU:

1) KOXH1{ BEPIIMHI LUKy TPUIKACYIOTh IEBHUM 3HAK, TPUUOMY
BUIbHIN KJIITUHII — 3HAaK «+», a BCIM 1HIIKMM I10 4€p3l — 3HAKU «—» Ta
«t»;

2) y HMOPOXHIO KIITHHKY MEPCHOCSITh MEHINE 3 YHCEN X, LIO

CTOSITh Y KJIITUHKAX 31 3HAKOM «-». OHOYACHO 11€ YKCJIO JOAAI0Th J0
BIJIMOBIIHUX YHUCEN, SIKl PO3MIIIYIOThCA B KJIITHHKAX 31 3HAKOM «H», 1
1 BIAHIMAIOTD BiJl YUCEN Y KIITUHKAX 31 3HAKOM «—».

Otxe, mNOTEHIIAJIbHA KIITHHKA, 110 OyJia BUIbHOIO, CTae
3allOBHEHOIO, a4 BIAMNOBIJHA KIITUHKA 3 MIHIMAJbHUM YHCJIOM X;j

BBAXKAETHCS TOPOXKHBOK. Y PE3yjbTaTi TaKoro Iepepo3noaity
OPOAYKIlI JICTAaHEMO HOBHUN ONOPHUM ILJIaH TPAHCIOPTHOI 3ajadi,
KWW 3HOBY MEPEBIPSAIOTh HA ONITUMAJIbHICTb.

3acTocyeMO METO]I MOTEHIaIiB O MOOYJA0BaHUX MOYATKOBUX
OTIOPHUX TIJIaHIB.

6.1. 3nHaiineMo onTUMaJbHUN IJIaH TPAHCIIOPTHOI 3ajadi 3a
JOTIOMOTOI0 ME€TOoJa IOTEHIllaliB, BUKOPUCTOBYIOUM IOYATKOBUM
ONOPHUM TIJIaH 3HAUJACHUN Mem000M NIGHIUHO-3AXI0OH020 Kyma.

OT1xe, MaeEMO TEpITy TPAHCIIOPTHY TAOJIHUIIIO.

[locTavyanbHUKH, CnoxwuBaui, B j u;
4 B,=40| B,=25| B,=20] B, =50
5 4 1 2 u, =0
4,= 60 40 20 — +
7
4 2 6 3 U, = ]
4, =40 5+ 20 - 15
7 3 5 4 u, = -1
A; =35 35
v, v, =5 v, =4 v; =8 v, =5 | Z,=595
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OCKUIbKM OMNOpPHUM TUTAaH HEBUPOKEHUN, TO MOro MOXHa
NEPEBIPUTA HA ONTUMAJIBHICTh 32 JOMOMOIOK METOAY MOTEHIIialiB.
[loreHumiamn u; 1 v; OyneMo 3amuCyBaTH y BUIIOBIIHHX MICIIIX
TPAHCIIOPTHOI TaOJIHIII.

Ha ocHOBI mepiuol yMOBH ONTUMAIBHOCTI u; +V; =¢; JUBL yCIX
3aMOBHCHUX KIITHHOK (X; >0) CKIaJeMO CHCTEMY DIBHSHbB [Is

BU3HAYCHHS MTOTEHIIAJIB IUIAHY:

(u, =0
C — Yy
v, =4,
=>u, =-2,
v; =8,
uz +V4 =3,
V4 :5,
Luj'*“"4 =4.
u3—_1-
\

OnepxaHa cucTeMa pIBHAHb € HEBU3HAYEHOIO, 1 OJIMH 3 i1
PO3B'SI3KIB JIICTAHEMO, SIKIIO BI3bMEMO JIOBUIbHE YHUCJIO, HAIMPHUKJIA/,
u; = 0. Tonl BCl iHIII IOTEHIIAIN OAHO3HAYHO BU3HAYAIOTECA: V; =5,

vy,=4,u,==-2,v;=8,v,=5, u; =-1.
BukoHaeMo niepeBipKy OOUHMCIEHUX MOTEHI1AIB, 3T1THO YMOBH

m n
i=1 j=1

60-0+40-(-2)+35-(-1)+40-5+25-4+20-8+50-5=595;
595 =1595.
Jlami 3rigHO 3 aJIrOpUTMOM METOJY IMOTEHIIANIB MHEPEBIPSIEMO
BUKOHAHHSI IPYTOi yMOBH ONTHMAIBHOCTI #; +v; < ¢ (x; =0):

Al-Bj duptv; Cjj
AB; cu; +v; =0+8=8>1;
AB,:u;+v,=0+5=5>2;
AB; cu,+v, =-2+5=3<4;
AsByru;+v, =-1+5=4<7;
A;B, cu;+v,=—-1+4=3=3;
AsB; cu;+v; =—1+8=7>5.
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YMOBa ONTUMAILHOCTI HE BUKOHYETHCS MJII TPhOX KIITHUHOK
A;B;, A;B, ta A;B;. 3HaiiieMo Ul KOXKHOI 3 HHUX BIJIOBIJIHI
MOPYLICHHS 3TIAHO popmynu A; = (u; +v; ) —c;;.

OT1xe,

A =8-1=7,A,,=5-2=3,A;5=7-5=2.

Cepen HuX BUOHpaeMO HaHO1IbIIE, TOOTO

max{Ay;; 41,5453 ) =max{7;3;2}=A;;=7.

Hane nopyuieHHs1 A;; =7 3alucyeMO B JIIBOMY HUKHbOMY KYTI

BIJIOBITHOT KJIITUHKH.

OTxe, mnepmMid OMNOPHUM TIUIAH TPAHCHOPTHOI 3ajgayl €
HEOIITUMAJIbHUM.

ToMmy BII HBONO TMEPEXOAMMO JO HACTYINHOTO IUIAHY,
BUKOPUCTOBYIOUH BUXIJIHY NOTEHUIAIBHY KIITUHY A;B;.
VY kmituHU A;B; cTaBUMO 3HAK «+» 1 /Ui BUBHAYEHHS KIIITHHKH,

0 3BUIBHAETHCA, OyAyeEMO UMKI TIepepaxyBaHHs, IMOYMHAIOYU 3
noreHumianeHoi kmtuHKM A, B;:  (1;3), (1;2), (2;2), (2:3) Ta
MO3HAYAa€EMO BEPIIMHU IUKIY IMOYEProBO 3HAKAMHU «+» Ta «—». Y
TPAHCIIOPTHINA TaONUIl OJEpKaHUM IUKJI I[IOKA3yeEMO Yy BUIJISIAI
3aMKHEHOI JIiHIi, BEpPIIMHU SIKOi PO3MINIYIOTHCS B 3allOBHEHUX
KJIITUHKAaX TaOJuIl, a CTOPOHM MPOXOAATh VY3IO0BXK PAIKIB 1
CTOBITYUKIB TaOJIMII. Y BEPIIMHAX LHUKIY 31 3HAKOM «—» BUOHUPAEMO
HallMEHILIE YMCJIO, AOJAEMO WOro y KIITHHKU 31 3HAKOM «+» 1
BIIHIMA€EMO BiJl YMCEN Y KIITUHKAX 31 3HAKOM «—».

Jlns nanoi 3amayi min{x,z;xB}: min{20;20}=20.

AKIo y IBOX KIITHUHKAaX OJMHAKOBI 3HAYEHHS, TO 3BUIBHIEMO
Ty, B SIKI{ Oliblle 3HAa4€HHS Tapudy, OCKIJIbKM BOHA MEHII BUXIJHA.
Ockubku  ¢j, =4,c,3=6, TO BUOUpAaEMO KITHUHKY A,B;.
BukoHaBImIM TNepepo3noAia AiCTaHEMO: KIITHHKa A,B; mopoxHs,

OCKIJTbKM 3 Hei 3a0mpaeMo 20 1 MEPEHOCHMO HOro B MOTCHIIIAIbHY
KINTUHKY A;B;: x;3=20, y A;B,: x;,,=20-20=0, y A,B,:
X, =5+20=25.

VYci iHII1 3am0BHEHI KJIITHHKHU MEPIIol TaOauIl, SIKi HE BXOIUIU
710 IIUKITY, TIEPENUCYEMO Y IPYTY TaOJIUII0 0e3 3MiH.

Takum 9YMHOM, OTPUMYEMO JIPYTY TPAHCIIOPTHY TAOIHITIO.
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IlocTavyanbHUKH, CnoxwuBaui, B j IToTeHiiany,
4 B,=40| B,=25|B,=20] B, =50 u
5 4 1 2 u, =0
A4,= 60 40 0-— 20 +
3
4 2 6 3 U, = ]
A4, =40 25+ 15—
7 3 5 =1
A; =35 35
v, v, =5 v, =4 vy =1 v, =35 Z, =455

J{71s1 3HaAEHOTO OITIOPHOIO IIJIAHY

40 0 20 0
X,=|0 25 0 15
0 0 0 35

BU3HAYAEMO BIJIIIOBIAHE 3HAYEHHS 1[1JIbOBO1 (PYHKIIIT
Z,=5-40+4-0+1-20+2-25+3-15+4-35=455.

[lepeBipyMO HOBUM OINOPHUHN IUJIaH HA ONTUMAJbHICTb,
AHAJOTIYHO PAHIIIE ONUCAHUM JIISIM.
CucrteMa piBHSIHb JIJI1 BU3BHAUYCHHS MTOTEHII1TIB:

c u, =0,
VI :5,
VZ :4,
uz +v2 =2,
u2 :_2,
uz +V4 =3,
V4 :5,
Luj'*'V4 =4.
\

[lepeBipka po3paxyHKiB MOTEHLIAJIB:

60-0+40-(-2)+35-(-1)+40-5+25-4+20-1+50-5=455;
455 = 455.

[lepeBipka Apyroi yMoBA ONTUMAJIBHOCTI:
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AB,:u;+v,=0+5=5>2;
A,B;:u,+v,; =-2+5=3<4;
A;B; cu,+v; =-2+1=-1<6;
A;B,:u;+v,=-1+5=4<7;
A;B, cu;+v,=-1+4=3=3;
A;B; cu;+v; =—-1+1=0<35.

ITnan He onTUMaNbHUN, OCKIIBKU A;; =5—-2=3>10.

bynyemo HOBUH ONOpHMI IJIaH, BUKOPUCTOBYIOUU KIITHUHKY
A;B, sk noreHmiaibHy. Y KITHHII A;B, CTaBUMO 3HaK «+» 1 I
BU3HAUYEHHS  KIITUHKH, 1[0  3BUIBHSAETHCS, OyAyeEMO  LIMKJ
nepepaxyBaHHs, TOYNHAKOYM 3 MOTEHIIAIBbHOI KITUHKA A, B,: (1;4),
(1;2), (2;2), (2;4) Ta moO3HaYaEMO BEPIIMHU LIUKITY TOYEPIOBO 3HAKAMU
«t» Ta «N.

VY BepumHax HMUKITY 31 3HAKOM «—» BUOMPAEMO HAIMEHIIIE YHCIIO,
J0IA€EMO MOT0 y KJIITUHKHU 31 3HAKOM «+» 1 BIHIMAEMO BIJ| YHUCENI y
KJIITUHKAX 31 3HAKOM «—».

OcK11bKH min{x,z;x24}= min{0;15}=0, T0 B NOTEHUIAIbHY
KkmTuHKY A;B, nepenocumo 3 A;B, uucno 0: x;, =0,y A,B,:
X, =25+0=25,y A,B,: x,,=15-0=15, xmtunka A;B, —
NOPOKHA.  YCI 1HII 3alOBHEHI KIITHUHKK JAPYroi TaOmuIll, sKi He
BXOJWJIU JI0 IIUKITY, IEPEIUCYEMO Y HACTYIHY TaOJIUITI0 O€3 3MiH.

OTpUMyEMO TPETIO TPAHCTIOPTHY TaOJIHIIIO.

ITocTavyanbHUKH, CnoxuBaui, B j IToTeHiany,
4 B, =40 B,=25| B,=20] B, =50 u
5 4 1 2 u, =0
A4,= 60 40 — 20 0+
4 2 6 3 u =1
A4, =40 + 25 15 -
2
7 3 5 4 )
A4,=35 35
v, v, =5 v, =1 vy =1 v, =2 | Z; =455




J{71s1 3HaAEHOTO OIIOPHOIO IIJIaHY

40 0 20 0
X,=l0 25 0 15|,
0 0 0 35

BU3HAYAEMO BIJINIOBIAHE 3HAYEHHS LIHLOBOI (PYHKIIIT
Z;=5-40+2-0+1-20+2-25+3-15+4-35=455.
[TepeBiprMO HOTO HA ONTUMAJILHICTb.
CucrteMa piBHSIHb JIJI1 BU3BHAUYCHHS TTOTEHII1TIB:

s u1=0)
v1_5’

u,+v, =1

1 3 ’
V3=I,

u,+v,=2

1 4 ’

u,+v, =2

2 2 ’
u,=1,

u,+v, =3,

2 4

VZ=I,

Luj'*'V4=4.
Lu3=2.

[lepeBipka qpyroi yMOBH ONTUMAaIbHOCTI:
AB, :u;+v,=0+1=1<4;
AB;:u,+v, =1+5=6>4;
AB; cu,+v;=1+1=2<6;
A;B,rus+v, =2+5=7=7;
A;B, ru;+v,=2+1=3=3;
A;B; cu; +v; =2+1=3<35.

[11aH HE ONTUMANBHUM, OCKIIBKU A,; =6—4=2>0.

bynyemMo HOBUI ONOpHUN IUIAH 3 TMOTEHUIAIBHOK KIIITUHOIO
A,B,. Maemo nwmkn 3 BepmmHamu: (2;1), (1;1), (1:4), (2;4).
[lo3HauaeMO BEpPUIMHM LMUKIY MOYEPrOBO 3HAKAMU «+» Ta «—». Y
BEpUIMHAX IMKIY 31 3HAKOM «—» BUOUpAEMO HallMEHIIE YHCIIO,
J0IA€EMO MOT0 y KJIITUHKHU 31 3HAKOM «+» 1 BIHIMAEMO BIJ] YHUCENI y
KJIITUHKAX 31 3HAKOM «—».

Ock11bKH mm{x”;x24}= min{40;15}=15, TO B
NOTEHLaNbHy KINTUHKY A,B; nepenocumo 3 A,B; uucio 15:
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KITHHKA A,B, — mopoxHsA. YCl 1HIIN 3allOBHEH! KJIITUHKU TPETHOI

TaOJMIN, SKI HE BXOIWIM JO IHUKIY, TNEPEHUCYEMO Y HACTYIHY
tabnuiro 0e3 3MiH.

IlocTauyanbHUKH, CnoxuBaui, B j IToTeHiiany,
4 B, =40 B,=25|B,=20] B, =50 u
5 4 1 2 u, =0
A4,= 60 25— 20 15+
4 2 6 3 U, = -1
A4, =40 15+ 25—
7 3 5 4 u; = 2
4,=35 + 35—
3
v; v, =5 v, =3 vy =1 v, =2 | Z,=425

J{71s1 3HaAEHOTO OIIOPHOIO IIJIAHY
25 0 20 15

X,=|15 25 0 0

0 0 0 35
BU3HAYAEMO BIJIMOBIAHE 3HAYEHHS LIHLOBOI (PYHKIIIT
Z,=5-254+2-15+1-20+2-25+4-15+4-35=425.
[lepeBiprMO HOTO HA ONTUMAJILHICTb.
CucrteMa piBHSIHb JIJI1 BU3BHAUYCHHS MTOTEHII1TIB:

9

.
r u1=0’
v1=5,
u,+v,=1
1 3 ’
V3=1,
u,+v, =2
1 4 ’
= v, =2,
u,+v, =4,
2 1
u2:_1,
U,+v,=2
2 2 ’
v2=3,
Luj'*“)4=4.
Lu3=

[lepeBipka po3paxyHKiB MOTEHLIAJIB:
60-0+40-(-1)+35-2+40-5+25-3+20-1+5-0=425;
425 = 425.
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IlepeBipka Ipyroi yMOBH ONTUMAJIBHOCTI:
AB,:u;+v,=0+3=3<4;
AB; cu,+v;=—1+1=0<6;
ABy, cu,+vy=—-1+2=1<3;
A;B,rus+v,; =2+5=7=7;
A;B, cu;+v,=2+3=5>3;
A;B; cu; +v; =2+1=3<5.

[11aH HE ONITUMAILHUM, OCKIIBKU Az, =5—-3=2>0.

bynyemMo HOBUI ONOpHUN IUIAH 3 TMOTEHUIATBHOK KIIITUHOIO
A;B,. Maemo nukn mepepaxyHky 3 BepumHamu (3:2), (2:2), (2;1),
(1;1), (1;4), (3;4). ITo3HauaemMo BEPIIMHU IIUKIY MOYEPrOBO 3HAKaMU
«+» Ta «—». Y BeplIMHAX LUKITY 31 3HAKOM «—» BUOUPAEMO HAWMEHIIIE
YUCJI0, JO0JIAEMO MOro y KJITUHKM 31 3HAKOM «+» 1 BIJHIMAEMO Bif
qucell y KIITUHKAX 31 3HAKOM «—».

OcCK1IBbKH min{x” s X5 ;x34}= min{25;25;35}) =25, 100TO B
JIBOX KJIITUHKAX OJIMHAKOB1 MiHIMaJbH1 3HAYEHHSI, TO 3BIJILHIEMO TY
KJIITUHKY, B K1 OlibIIe 3HaAYeHHs Tapudy, OCKIIBKM BOHA MEHIII
BuxigHa. Tak sk ¢;; =5,c,, =2, TO 3BUIBHAEMO KITHHKY A;B;.

BukoHaBImIM Mepepo3noaiyl JICTAaHEMO: KIITHHKa A;B; NOpOXHS,

OCKIJIbKMA 3 Hel 3a0upaeMo 25 1 MmEepeHOCHMMO HOro B MOTEHIlIaIbHY
KINTUHKY A;B,: x3,=25,y A,B,: x,,=25-25=0, y A,B;:

X, =15+25=40, y  AB,.  x,=15+25=40, vy
A;B,:x;,=35-25=10.
ITocTavyanbHUKH, CnoxuBaui, B j IToTeHiiany,
4 B,=40| B,=25|B,=20] B, =50 u
5 4 1 2 u, =0
4,= 60 20 40
4 2 6 3 u, = 1
4, =40 40 0— +
7 3 5 4 u; = 2
A4; =35 25+ 10 —
v, v, =3 v, =1 vy =1 v, =2 z. =375
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VYci 1HII 3anoBHEHI KIITUHKA YETBEPTOi TAaONMI, SKI HE
BXOJWJIU JI0 IIUKITY, IEPEIUCYEMO Y HACTYIHY TaOJIUITI0 O€3 3MiH.
JI71s1 3HaN1IEHOTO OIOPHOTO IIJIaHy

0 0 20 40
X;=|40 0 0 0
0 25 0 10

BU3HAYAEMO BIJIMIOBIAHE 3HAYEHHS LIHLOBOI (PYHKIIIT
Z;=1-20+2-40+4-40+3-25+4-10=375.
CucrteMa piBHSIHb JIJI1 BU3BHAUYCHHS TTOTEHII1ATIB:

C u1=0,
u1+V3=I,
V3=I,
u,+v,=2
1 4 ’
V4=2,
u,+v,=4,
2 1
u,+v,=2
2 2 ’
u2=1,
u,+v, =3,
3 2
VZ=I,
Ll/l_g'*")4:4.
Lu3=2.

[lepeBipka qpyroi yMOBH ONTUMAaIbHOCTI:
AB;:u;+v,=0+3=3<5;
AB:u;+v,=0+1=1<4;

A,B; cu,+v; =1+1=2<6;
ABy cu,+vy=1+2=3=3;
A;B;:u; +v, =2+3=5<7;
A;B; cu; +v; =2+1=3<5.
OcCKUIbKM BClI  yYMOBM ONTUMAJIBHOCTI BUKOHYIOTBCSA, TO

3HAUJCHUN OTIOPHUM IIJIaH € ONITUMAIIbHUM.
Bin mae Burisag

0 0 20 40
X, =40 0 0 0
0.25 0 10

1 HoMy BIAMNOBIJIAE 1HIMaJbHE 3HAYEHHsS M[iIbOBOI  (PYHKIIII
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PosrnsHyra ~ TpaHCHOpTHA  3ajadya  Mae€ 1€ OJIUH
aJbTEPHATUBHUM ONTUMaJIbHUNM TUIaH, OCKIIBKM JJIi TOPOXKHBOI
KITHHKA A, B, u, +v,=1+2=3=c,,.

[Ilo6 oTpumaTu adbTEPHATUBHUU ONTUMAaJIbHUN IIJIaH,
JOCTaTHbO BUKOHATH IEPEPO3MOMAIT, B3SIBIIM 32 MOTCHIIAIBHY
KINTUHKY A, B,. Maemo muxi: (2:4), (3;4), (3;2), (2;2). Iloznagaemo
BEPIIMHU UKy TIOUEPIOBO 3HAKAMHM «+» Ta «—». Y BEpIIMHAX ITUKITY
31 3HAKOM «-» BHUOMpAEMO HaMMEHIIE 4YHCIIO, JO0AAEMO MHOro y
KJIITUHKU 31 3HAKOM «+» 1 BIJHIMAEMO BiJ 4YHUCET y KIITMHKaX 31
3HAKOM «—».

OcCK1IbKH min{xzz;x34}= min{0;10} =0, T0 B NOTEHIIIaJIbHY
kmtuHKy A,B, nepenocumo 3 A,B, uucno 0: x,, =0,y A;B,:
xX;,=10-0=10, y A;B,: x;,=25+0=25, xmtunka A,B, —
MOPOXKHS. YCl 1HII 3alOBHEH1 KJIITUHKHU TONEPEAHbOI TAOJMII, SIKI HE
BXOJWJIU JI0 IIUKITY, IEPEIUCYEMO Y HACTYIHY TaOJIUITI0 O0€3 3MiH.

[locTavyanbHUKH, CnoxwuBaui, B j
4 B, =40|B, =25|B, =20|B, = 50
5 4 1 2
4,= 60 20 40
4 2 6 3
A, =40 40 0
7 3 5 4
4, =35 25 10
Tomi,
0 0 20 40
X, =|40 0 0 0
0 25 0 10

1 ONTUMAaJIbHE 3HAYEHHs LUIbOBOI QyHkuii Z,,, =375.

Mu oxepxanu  monepeAHidi  onTuManbHuil  maH.  Lle
NOSICHIOETBCS THUM, L0 NEPEPO3NOJAUIEHE 3HAYEHHS X,, =0. SkOu
BOHO OyJIO BIIMiHHE BiJl HYJI, TO KOMIIOHEHTH ONTUMAJIbHOIO IJIaHy
3MIHWIHCS O, a 3Ha4YeHHA M[iIbOBOI (PYHKIIT 3anummiocs O
MOMNEPEIHIM.
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6.2. Po3B’soKkeMO TPAHCHOPTHY 3a7auyy METOJOM IIOTEHIiaiB,
PO3MVISIHYBIIM B SIKOCTI BUXIAHOTO OMNOPHOIO IUIaHYy — IUJIaH,
OTPUMAHUN MEMOOOM MIHIMATbHOT 6aPMOCHII.

OTxe, nepiia TpaHCIOPTHA TaOJIHILIS.

ITocTavyanbHUKH, CnoxuBaui, B j IToTeHiiany,
4 B, =40 B, =25 B,=20] B, =50 u
4,= 60 5 4 1 2w, =0

20 40
A4, =40 4 2 6 3 u, =1
5+ 25 — 10
A; = 35 7 3 > 4 u; =4
35 - +
2
v; v, =3 v, =1 vy =1 v, =2 Z, =445

Po3B’s13yBaHHs 3a/1a4i 3aMIMIIEMO O1IbII KOMITAKTHO.

OCKUIbKM KUIBKICTh 3allOBHEHHMX KIITHHOK 6 1 JOpIBHIOE
3HAYCHHIO BUpazdy m+n—I1=3+4—1=6, TO ONOpPHUM IUIaH
HeBUpOLKeHUH. [lepeBipruMoO MOro Ha ONTUMABHICTH 32 JOMOMOIOIO
MeToly moTeHuiamB. [loTeHuianu u; 1 v; Oyaemo 3amucyBatd y
BIINOBIJTHUX MICISIX TPAHCIIOPTHOI TaOJIHIII.

Bu3zHauuMo mNoOTEHLianW IUIaHy 3TiAHO 3 MEPUIO YMOBOIO
ONTUMAIBHOCTI u; +V; =¢; U1 3AMOBHEHUX KITHHOK (X; >0).
Bizememo u; =0. Toai, 3 TpaHCHIOPTHOI TaOJIULI, PO3PAXOBYIOUU
IIOCJI1JOBHO, MAa€EMO

v;=cp—u;=1-0=1

IlepeBipuMO Apyry yMOBY ONTUMAIbHOCTI u;+v; < ¢y UL
HC3AMOBHEHUX KJITHHOK (Xx; =0). BoHa HE BHKOHYeTBCS I

KINTUHOK A;B,:4+1>3 1 A;B,:4+ 2> 4 . BianoBiaHi NOpyIIeHHS
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A;,=5-3=2 1 A;y;=6—-4=2 piBHi Mk cobow. B sxocti
NOTEHLIAJNbHOI KIITUHKA OepeMo A;B,, OCKUIBKM B HEl MEHIIHA
Tapud (c32 =3,c3, = 4). PosrmsiHemMo nuki nepepaxysaHHS (3:2),
(2;2), (2;1), (3;1). ITo3Hauaemo BEpIIMHMU LUKy MOYEPTOBO 3HAKaAMU
«+t» Ta «—». Y BeplIMHAX LUKIY 31 3HAKOM «—» BUOMPAEMO HaIMEHIIIEe
YUCJI0, J0JIAEMO MOro y KJIITUHKM 31 3HAKOM «+» 1 BIJHIMAEMO Bif
yucen y KIITUHKAX 31 3HAKOM «—».

OckUTbKH min{xzz;xﬂ}: min{25;35}= 235, TO B
NOTEHILlaNbHY KIITUHKY A3;B, mnepeHocumo 3 A,B, uncino 25:
X3, =25,y A,B;: x,;=5+25=30,y A;B;: x;;,=35-25=10,
KJIITUHKA X,,— MOPOXKHS. YCI IHII 3alIOBHEH]1 KINTUHKU MONEPEAHBOI
TaONUIll, $KI HE BXOJWIM JO ULHMKIY, NEPENUCYEMO Y HACTYIHY
Tabnuiro 0e3 3MiH.

Toxi, npyra TpaHCHOPTHA TAOJIUIIS MA€E BUI:

IlocTauyanbHUKH, CnoxuBaui, B j IToTeHiiany,
4 B, =40 B,=25|B,=20] B, =50 u
5 4 1 2 u, =0
4,= 60 20 40
4 2 6 3 U, = 1
A4, =40 30 10 —
7 3 5 4 u; = 4
A; = 35 10 - 25 +
2
v; v,=3 | v,=-1] v;=1 v,=2 | Z,=395

J{71s1 3HaAEHOTO OIIOPHOIO IIJIaHY

0 0 20 40
X,=|30 0 o0 10|,
10 25 0 0

BU3HAYAEMO BIJIMIOBIIHE 3HAYEHHS LIHLOBO1 (PYHKIIIT

Z,=1-20+2-40+4-30+3-10+7-10+3-25=395.
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IlepeBipuMO HOro Ha ONTUMAIBHICTh 3TIJHO TEOPEMH
ONTUMAJIBHOCTI. AHAJIOTIYHO, SIK paHilie, 3 3alOBHEHUX KIITHHOK
Tabimui (x; > 0), BUKOPHCTOBYIOYH MEPIIY YMOBY ONTHMAIIBHOCTI

u; + Vj = C;;, BU3HaA4Ya€EMO HOTeHI_IiaJ'II/I IJIaHYy:

ijo
u1:0,
V3=C13_u1=1—0=1

»

vy=cy—u;=2-0=2,
Uy=¢yy—v,=3-2=1,
vV, =Cy—U,=4—-1=3,
u; =c3;—v;=7-3=4,
Vv, =cC3—u3;=3—-4=-1I.

IlepeBipuMO 1pyry yMOBY ONTHMAIBHOCTI u;+Vv; <c; Ul
HE3AIOBHEHUX KIITHHOK (Xx; =0) ONOPHOrO IUIaHy TPAHCIOPTHOI

3ajaul. BoHa He BUKOHYeETbCS 1Sl KITHUHKU A;B,: 4+2>4.
Binnosinue nopymenHs A;, =6 —4 = 2.

Orxe, xmtuHKa A;B, € mnoreHmianbHa. Po3nsaHeMoO MK
nepepaxyBanus (3;4), (2;4), (2;1), (3;1). [lo3dHayaeMo BEpIIMHU LIUKITY
MIOYEPTOBO 3HAKAMHU «H» Ta «—». Y BEpIINHAX LUKIY 31 3HAKOM «—»
BUOMPAEMO HAMMEHILIE YHCIIO, TOJAEMO WOr0 y KIITHHKHU 31 3HAKOM
«+» 1 BIIHIMAEMO BIJT YUCET Y KIITUHKAX 31 3HAKOM «—».

OckuibkH min{x24;x31}= min{10;10}=10, ToOTO B &BOX
KJIITUHKAaX OJIMHAKOBI MiHIMaJIbHI 3HAY€HHS, TO 3BUIHAEMO TY
KJIITUHKY, B K1 OlibIIe 3HAYeHHs Tapudy, OCKUIBKM BOHA MEHIII
BuxigHa. Tak K c¢3;=7,C,, =3, TO 3BUIbHAEMO KIITHUHKY A;B;.
BukoHaBImIM nepepo3noaia JICTAaHEMO: KIITUHKA A;B; mopoxHs,
OCKUIbKM 3 Hel 3a0upaemo 10 1 mepeHOCUMO MOro B NOTEHLIAIbHY
KmtuHKy A;By: x3,=10, y A,B;: x,,=10-10=0, y A,B;:
X,;=30+10=40. VYci iHmI 3aMOBHEHI KIITUHKH MONEPEIHBOI

TaOJMIN, SKI HE BXOIWIM JO IHUKIY, TNEPEHUCYEMO Y HACTYIHY
Tabnuiro 0e3 3MiH.
Tpets TpancriopTHa TaOIUIT Ma€ BHI;
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IlocTavyanbHUKH, CnoxwuBaui, B j IToTeHiiany,
4 B,=40| B,=25|B,=20] B, =50 u
4,= 60 s 4 1 2w, =0
20 40
A4, =40 4 2 6 3 u, =1
40 0
A; = 35 7 3 > 4 u; =2
25 10
v, v, =3 v, =1 vy =1 v, = Z, =375

J{71s1 3HaAEHOTO OIIOPHOIO IIJIaHY

0 0 20 40
X,=|40 0 o0 0|
0 25 0 10

OOYMCITIOEMO BIiJMOBIIHE 3HAYCHHS IIIJILOBO1 QYHKITIT
Z;=1-20+2-40+4-40+3-0+3-25+4-10=375.
JIist 3amoBHEHMX KIITHHOK TPaHCHIOPTHOI Tabmuui (x; > 0),

BU3HAYUMO MOTEHIIIAJIN TUIaHY:
ul - 0 )

lIlopiBHIOIOYM CyMy TOTCHUIAMiB u;+V; 3 BIIOBIAHUMH
Tapu(amu ¢; TPAHCIOPTHOI Tadiuii, OaynMo, MIO Apyra yMoBa
ONTUMAIBHOCTI  #; +Vv; < ¢; UL BCIX HE3AMOBHCHUX KIITHHOK

(xij = () ) BAKOHY€TbHCS, TOMY 3HAWACHUHN IIaH € ONTUMAJIbLHUM:

0 0 20 40
X, =|40 0 0 0 i Z,. =Z;=375.
0 25 0 10
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Ockumbkn Uit xmtuHka  A,B,: w,+v,=1+1=2=c,,, TO

ICHy€ aJIbTEpHATUBHUM IUIAH, SKUH 3HAXOJUTHCA AHAJIOTIYHO
BUKOHAHUM JIIAM y 11 6.1.

6.3. Po3B’sokeMO TpPaHCHOPTHY 3a7auyy METOJO0M IIOTEHIiaiB,
PO3MVISIHYBIIM B SIKOCTI BUXIAHOTO OINOPHOIO IUIaHy — IUJIaH,
OTPUMAHUI MeMO0OM NOOBIIUHOT nepesazu.

OT1xe, nepiia TpaHCIIOPTHA TaOJIHILIS.

IlocTavyanbHUKH, CnoxwuBaui, B j IToTeHiiany,
4 B,=40| B,=25|B,=20] B, =50 u
4,= 60 5 4 1 2w, =0

20 40
A4, =40 4 2 6 3 u, =-1
15+ 25—
A3 — 35 7 3 5 4 ;5 _ 2
25 — + 10
3
v; v, =5 v, =3 vy =1 v, =2 Z, =425

Po3B’s3yBaHHs 3a7a4l 3aMUIIIEMO B KOMITAKTHOMY BUTJISIAI.

OCKUIbKM KUIBKICTh 3allOBHEHHMX KIITHHOK 6 1 JOpIBHIOE
3HAYCHHIO BUpazdy m+n—I1=3+4—1=6, TO ONOpPHUM IUIaH
HeBUpOLKeHUH. [lepeBipruMoO MOro Ha ONTUMAIBHICTH 32 JOMOMOIOIO
MeToly moTeHuiamB. [loTeHuianu u; 1 v; Oyaemo 3amucyBatd y
BIINOBIJTHUX MICISX TPAHCIIOPTHOI TaOJIHIII.

Bu3zHauuMo MOTEHIIaNd TUIaHy 3TIJIHO 3 TEPIIOI0 YMOBOIO
ONTUMAIIHOCTI u; +V; =¢C; ISl 3allOBHEHUX KINTHHOK (X; > 0).
Bizememo u; =0. Toai, 3 TpaHCHIOPTHOI TAaOJMULI, PO3PAXOBYIOUU
IIOCJI1JOBHO, MAa€EMO

V3=C13_u1=1—0=1,
u3 =C34_V4 =4—2=2,
vl =C31_u3 =7_2=5,
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IlepeBipuMO Apyry yMOBY ONTHMAIBHOCTI u;+V; < ¢y U
HE3AlOBHEHUX KIITHHOK (x; =0). BoHa HE BHKOHYETBCS U

KINTUHKUA A;B,:3+ 2> 3. BinnosigHe nopymeHHs Az, =5-3=2.
Orxe, kmTHHKa A;B, € noreHmiaipbHa. PO3rsHEMO LHKII
nepepaxyBanusi:  (3;2), (2;2), (2;1), (3;1). Ilo3nayaemo BepHIUHU
[IUKJTY OYEProBO 3HAKAMHU «+» Ta «—». Y BepIIMHAX [TUKITY 31 3HAKOM
«» BUOUpAEMO HaANMEHIIE YHUCIO, AO0JIAEMO HMOro y KIITUHKH 3i
3HAKOM «+» 1 BIIHIMAEMO BiJ YMCEN Y KJIITUHKAX 31 3HAKOM «—».
OcKUTbKH min{xzz;xﬂ}: min{25;25}=25, 100TO B JBOX
KJIITUHKAX OJIMHAKOBl MIHIMAJIbHI 3HA4YE€HHS, TO 3BUIBHAEMO Ty
KIITUHKY, B AKI OliblIe 3HAYeHHA Tapu@dy, OCKIIbKM BOHA MEHII
BuxigHa. Tak K ¢,, =2,c3; =7, TO 3BUIBHAEMO KIITHUHKY A;B;.

BukoHaBImIM Mepepo3noaia JICTAHEMO: KIITUHKA A;B; mopoxHs,
OCKIJIbKMA 3 HEl 3a0upaeMo 25 1 MEpeHOCHMMO MOro B MOTEHIIaIbHY
KIITUHKY A;B,: x3,=25, y A,B,: x,,=25-25=0, vy
A,B;:x5; =15+ 25 =40. Yci 1H111 3a1I0BHEH] KJITUHKY IONEPEAHBO]
TaO/MMLl, AKI HE BXOAWIM A0 LUKy, MEPENUCYEMO Y HACTYNHY
tabnuiro 0e3 3MiH.

OTxe, Ipyra TpaHCIIOPTHA TAOJIUIIS MA€ BUJL:

ITocTavyanbHUKH, CnoxuBaui, B j IToTeHiiany,
4 B,=40] B,=25]| B, =20] B, =50 “
5 4 1 2 u, =0
4,= 60 20 40
4 2 6 3 U, = 1
4, =40 40 0
7 3 5 4 u; = 2
A; = 35 25 10
v; v, =3 v, =1 vy =1 v,=2 | Z,=375

J{71s1 3HaAEHOTO OITIOPHOIO IIJIAHY

0 0 20 40
X,=|40 0 0 0|
0 25 0 10

OOYMCITFOEMO BIJMOBIIHE 3HAYCHHS 1ILJILOBO1 DYHKITIT
Z,=1-20+2-40+4-40+2-0+3-25+4-10=375.
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IlepeBipuMO HOro Ha ONTUMAIBHICTh 3TIJHO TEOPEMH
ONTUMAJIBHOCTI. AHAJIOTIYHO, SIK paHilie, 3 3alOBHEHUX KIIITHHOK
Tabmuui (x; > 0), BUKOPUCTOBYIOYM MEPIIy YMOBY ONTHMAIbHOCTI

ul- +Vj = cij’ BHU3HA4YaA€EMO HOTeHHiaJ'H/I IJIaHYy:
ul :0,
V3 =C13_u1 =I—0=1,
u3—C31_V4=4—2=2,
VZ—C32_u3—3—2=1,

[TopiBHIOIOYM CyMy MOTEHLIANIB U; +V j 3 BIIIIOB1THUMH
Tapu(amu ¢; TPAHCIOPTHOI Tabimil, 0a4nmo, WIO Jpyra yMoBa
JUIS  BCIX HE3alOBHEHUX KJIITHHOK

ONTUMAJIBHOCTI  U; +V j < Cjj

(xl-j = () ) BAKOHYE€TbHCS, TOMY 3HAWACHUHN IIaH € ONTUMAaJIbLHUM:

0 0 20 40
Xope=|40 0 0 0 1\ Z,m=2Z,=375.
0 25 0 10
Ockinbku s KmtuHKA  A,B,: w,+v,=1+2=2=c,,, TO
ICHy€ alnbTEPHATUBHMN IUIaH, SKUU 3HAXOOUTHCA AHAJIOTIYHO

BUKOHAHUM JIIAM y 11 6.1.

6.4. Po3B’soKeMO TPAHCHOPTHY 3aJauyy METOJOM IIOTEHIiaiB,
PO3MVISIHYBIIM B SIKOCTI BUXIAHOTO ONOPHOTO IUIaHYy — IUJIaH,
OTPUMAaHUUN Memooom anpokcumauii Dozena.

OT1xe, nepiia TPaHCIOPTHA TAOJIHILIS.

[locTavyanbHUKH, CnoxwuBaui, B j
4 B, =40 B,=25|B,=20] B, =50
5 4 1 2
4,= 60 20 40
4 2 6 3
4, =40 40
7 3 5 4
4, =35 25 10
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Po3B’s13yBaHHs 3a/1a4i 3aMIMIIEMO B KOMIAKTHOMY BUIJISIIL.
OCKUIbKH KUIBKICTh 3alIOBHEHUX KIIITHHOK 5, ajie HE JOPIBHIOE

3HAYEHHIO BuUpazdy m+n—1=3+4-1=6,

TO ONOPHUW IUIaH

BUPO/XKCHUH. Y JaHOMY BHUNAAKYy MHOTPIOHO B OAHY 3 MOPOMKHIX
KJIITUHOK 3alMCaTH «HYJbOBE MEPEBE3CHHS» TakK, 100 HE MOPYIIUTH
OMOPHOCTI IIJIaHy, TOOTO MOKHA 3aMHATH OyAb-SIKY KIITHHKY, SIKa HE
yTBOpIo€ nukiy. Hanpuknan, 3anoBHUMO KIMTUHKY A,B,: x,, = 0.

[locTavyanbHUKH, B j ITorenmiany,
4 B,=40] B,=25] B, =20] B, =50 “
5 4 1 2 u, =0
4,= 60 20 40
4 2 6 3 U, = 1
A, =40 40 0
7 3 5 4 u; = 2
4, =35 25 10
v, v, =3 v, =1 vy =1 v, =2 Z, =375

Bu3HaunMo MOTEHIIAdW IUIAaHY 3TiJHO 3 TEPIIO0 YMOBOKO
ONTUMAIBHOCTI U; +V; =¢; U1 3AMOBHEHUX KITHHOK (X; >0).

Bizememo u; =0. Toai, 3 TpaHCHIOPTHOI TAaOJULI, PO3PaXOBYIOUU
IIOCJIIIOBHO Ma€MO

IlopiBHIOIOYM CyMy MOTCHLIATIB u; +V;

u, =0,
v;=cp—u;=1-0=1,
vy=cy—u;=2-0=2,
u;=c3;—vy=4-2=2,
v,=cC3—u3;=3-2=1,
Uy=Cyy—Vy,=2—-1=1,
Vv, =Cy—u,=4-1=3

3  BIIMIOBIIHUMH

TapupamMu ¢; TPAHCHOPTHOI Tabimmi, 06auyumo, WO Jpyra ymoBa

OIITUMAJILHOCTI

u;+v; Scij

JUII  BCIX HE3aMOBHEHUX KIIITHHOK

(xij = () ) BAKOHY€TbHCS, TOMY 3HAWACHUMN IJIaH € ONTUMAJIbLHUM:
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0 0 20 40
Xope=|40 0 0 0 1 Z i =2Z;=375.
0 25 0 10
Ockinbku s KmMTUHKA  A,B,: w,+v,=1+2=2=c,,, TO

ICHy€ aJbTEpHATUBHUM IUIaH, SKUHA 3HAXOJUTHCA AHAJIOTIYHO
BUKOHAHUM JIIAM y 11 6.1.

7. IIpoanaJiizyBaTu 3Hal/IeHi MOYATKOBI ONOPHI MJIAHU

Ne IHouaTkoBuit IlouaTkoBe 3HaUEHHS KinpkicTs eramiB i
OTNIOPHUH TIJIaH UTLOBOT (DYHKIIIT 3HAXOJKCHHS ONNTUMAJILHOTO
TUIAHY

1 |Merox  mIBHIYHO- Z,=595 5
3aX1JHOT0 KyTa

2 | Meron MiHIMAJIBHOT Z,=445 3
BAPTOCTI

3 |Mertog  moaBIHHOT Z,=425 2
repeBaru

4 | Meton Z,= 375 1
arpoKCcUMallii
®dorens

VY nonepenHbOMY ITYHKTI, 32 JIOIOMOI'OI0 METOJY MOTEHUIaJIB,
Oyl10 OTpUMaHO ONTUMAJbHUM IUIAH TPAHCIOPTHOI 3ajadl 3
MIHIMQJIbBHUM 3HA4€HHAM L1Ib0B01 QyHkuii £, = 375.

[IpoananizyemMo 3Ha4Y€HHS LUJIbOBOI (YHKIIII, [0 OyJM OTpUMAaHi
IIPY 3HAXO/KEHHI TOYAaTKOBOT'O OTMIOPHOTO IIJIaHy TPAHCIIOPTHOI 3aj1aui
pi3HMMHU MeTojaMu. Sk O0auumo, Uil JAHOTO MNPUKIIALA, KOXKHUHU 3
HACTYITHUX METOJIIB JIa€ MJIaH, OJIMXKYMI O ONTUMAJIBbHOTO, OCKIIbKH
3HAQUYEHHS WOro IiJbOBOI  (PYHKIT 3MEHINYETHCSI, a METOJA
anpokcumaili dorens gae oNTUMAIBHUHN TUTaH. AJle HA IPaKTHUII 1€
HE 3aBX/U TaK.

JInd 3MEHIIEHHS KIJbKOCTI PO3PaXyHKIB PEKOMEHIYETHCS
MICJISl 3HAXO/IP)KEHHS TOYaTKOBOTO OMOPHOro MjaHy TPaHCIOPTHOI
3aa4yl  pI3HUMH METOJaMU 3aJUIIMTU IUIAaH 3 HaWMEHIIUM
3HAYEHHAM IUILOBOI (YHKIIT 1 JO HBOrO 3aCTOCYBAaTH METO/I
IMOTEHI[1aJI1B.
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8. Bu3dHa4yeHHsl ONTHMAJBHOIO IUIAHY TPAHCHOPTHOI 3aJaui
3aco0amu ontumizauii Microsoft Excel

1. BuxopuctoBytoun HandymoBy «ITOMCK PEIIEHUI»
BU3HAUYUMO ONTUMAJILHU TIJIaH TPAHCIIOPTHOI 3a1ayi.

Jlnst i po3B’s3yBaHHA 3allOBHIOEMO BIJIOBIIHY (POPMY B JIUCTI
naketry Excel (puc. 4.1). BBoaumo BUXiJTHI JaHi 3ajayi: MaTPUIIO
tapudis (C21:F23), maTpuito-croBnuuk 3anacis (J27:J29), matpuiito-
psanok nonuty (C33:F50), popmynu s nepeBipku 30a1aHCOBAHOCTI
3agaui (J32, 133). BkazyemMo KIITHHKH B SIKMX OyJ€ MICTUTHUCS
po3B’sizok 3amadi (C27:F29), dopmynu mis oOYMCIICHHS 3amaciB
noctayasnibHukiB (H27:H29), dopmynu mig oO4YMCIECHHS TONUTY
cnoxkuBauiB (C31:F31), bopmyny ninsoBoi pynkuii (H23) (puc. 4.1):

H23 - fe | =CYMMMPOW3B(C21:F23;C27:F29)

B c D E F & H J
19 MATPHIIA BAPTOCTI

20 Tapadn Xil Xi2 Xi3 Xid
21 X1j 5 4 1 2
22 X2j 4 2 6 3 e Hanpam
23 X3j 7 3 3 4 =CYMMIIPOH3B(C21:F23;C2T:F2 9)| min
24 Popmyan
25 MATPHIIA PO3B'A3KY obMemeHs 3amacu
IIpasa
26 3mimmEi Xil Xi2 Xi3 Xid Jiea gacTana 3max YacTHHA
27 X1j =C¥MM(C27:F27) = 60
28 X2j =C¥MM(C28:F28) = 40
29 X3j =CY¥YMM(C29:F29) = 35
30
@oppyms | JliBa
31 ofimesens| YacTHHA |=CVMM(C27:C19){=CVMM(D27:D19){=CVMM(E2T:E29]=CVANM(FIT:F29)
32 3max = = = = =CVMM(J27:729)
TIpara
33 Momwr | wacTmma (40 25 20 50 =C¥MM(C33:c33) Bamamc

Pucynok 4.1 — BBeieHHS BUXITHUX JAHUX Ta PO3PAXyHKOBUX (HOPMYIIT

2. B pe3ynbTaTi OTPUMAEMO IMOYATKOBI JIaHl JJISI PO3B’S3aHHS
TPaHCIOPTHOI 3a7a4i (puc. 4.2).

3. Bubupaemo Jlannwvie — Ilouck pewenusn. Y niaJoroBOMy
BiKHi, 110 3 SBHUJIOCSI, BKa3yeEMO HEOOXiJHI JaHi. A came: IIJIbOBY
kmituHKy (H23), nanpsm ontumizauii (Munumym), agpecu KIITHHOK
B SIKI HEOOXIJHO MOMICTUTH KiHleBl pe3yiabratu (C27:F29) Tta
oomexenns  ($C$27:$F$29=nemoe, $C$31:$F$31=$C$33:$F$33,
$HS$27:3H$29=8J$27:81$29).

3a yMOBOIO 3ajJayl 3MIHHI NPUAMaIOTh JIMIIE HEBIiJ €MHI

3HA4YCHHS, TOMY O6OB’$I3KOBO BKa3yeMo 11€
( | CaenaTe nepeMerHble B3 orpaHWYEHMIA HEOTPMUETENbHEIMIA ) ( pI’I C 4 3)
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A B c D E F G H J

19 MATPHITA BAPTOCTI
20 Tapudu| Xil Xi2 Xi3 Xid
21 X1j 5 4 2
22 X2j 4 2 6 3 O® Haopam
23 X3 7 3 5 4 [ o0 | min
24 Dopmyan
25 MATPHIIA PO3B'A3IKY o0OMeKeHb Jamacm
Jiea Ipaea
26 Inrimai Xil Xi2 Xi3 Xid qacTHHa| 3JHaK |9acTHHA
27 X1j 0 = 60
28 X2j 0 = 40
29 X3j 0 = 35
30
Poprryau Jiea
31 ofiMeseHs |9acTHHA 0 0 0 ]
32 3Hak = = = = 135
IIpaea
33 Homr |9acTHHA 40 25 20 50 135  bamanc

Pucynok 4.2 — IlouaTkoBi AaHi AJig po3B’si3aHHs TPAHCIIOPTHOI 3a/1a41

MapameTpel NoWcka peLLeHna
ONTHMUMZMPOBATE LENEEYHD DYHKLMKD: s
Ao: () Makoamym (@) Manamyn () 3HadeHuna; 0
MZMEHAR AYEKN NEPEMEHHEIX:

SCE2T6F 29 B
B COOTEETCTEMM C OPaHMUEHNAMM;
SC$27:5F529 = Lenoe . ’ l
obaBnTE
SC531:8F531 = §C533:5F533 Aa
SHE27:8HE29 = §1827:8]1529
I M3MEHUTE l
I ¥aanutb |
| ChpociTb l
- I SArpYIMTE [COXDEHMTE |
[¥] CaenaTh nepemerHbie Ge3 orpaHMHEHMI HEOTPHMLATENEHEIMA
BribepuTe - . anr |ZI
METOM PELLIEHMS: DMK PELUEHUA HEMMHENHEIX 33484 METOAO0M ‘ MapameTpe l
MeToa peweHmna
[NA rAaakmy HENWHERHEK 33084 MCTONESYHTE NOMCK PEWEHNA HENWHERHEIX 33454 MeTodoM O,
ANA NMHERHBIX 33084 - NOMCK PELEHMA MMHERHLIX 38084 CMMINEKC-METOAOM, 8 ANA HEFNaKMX
33034 - SB0MHOLMOHHEIA NOWCK PELLEHKA,
| CnpaBka | [ HaiiTi pewerne I | 3aKpbITh

Pucynok 4.3 — [lianorose BikHO «louck peutenusy
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4. Haxumaemo Haitmu peuwtenue i OTpUMYEMO, IO PO3B’SI30K
3HaiigeHo. BianmoBigno B kmituHkax C27:F29 3HaxonuTbest 3HAYECHHSI
ONTUMAJIBHOIO PO3B’A3KY, a B KITHHII H23 ontumanbHe 3HaYEHHS
1IboBO1 GYHKIIT 3a1aul (puc. 4.4).

A B C D E F G H J
19 MATPHITA BAPTOCTI
20 Tapudu| Xil Xi2 Xi3 Xid
21 X1j 5 4 1 2
22 X2j 4 2 6 3 IO® Hampam
23 X3 7 3 5 4 [ 375 | min
24 DPopmyaa
25 MATPHIIA PO3B'AIKY oOMeReHb Jamacm

Jiea Ipaea

26 Imimmi Xil Xi2 Xil Xid gacTHHa| 3HakR |9acTHHA
27 X1j 0 0 20 40 60 = 60
28 X2j 40 0 0 0 40 = 40
29 X3 0 25 0 10 35 = 35
30

Bopyym | v1iBa

31 ofmesens |9acTHHA 40 25 20 50

32 3mak = = = = 135
IIpaea

33 Homur |9acTHHA 40 25 20 50 135 Bananc

Pucynok 4.4 — Pe3ynbratt po6oTn HanOyaoBu «llouck pemeHus

OTxe, onTUMaIbHUMN [JIAaH TPAHCIIOPTHOI 3a7ja41 Ma€ BUTJISIA

0 0 20 40

X,in=140 0 0 0 \,Z,, =375,
0 25 0 10

10 MiATBEPJIKYE MOMEPEIHI PO3PAXYHKHU.
Bionogios:

0 0 20 40

X,in=140 0 0 0 \,Z,, =375,
0 25 0 10
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JIABOPATOPHA POBOTA Ne §
«BU3HAYEHHS OIITUMAJIBHOI'O IIVIAHY 3AJTAUI
HIJTOYUCJIOBOI'O HPOI'PAMYBAHHS»

MeTta po0oTH. 3aCBOITM METOAM BU3HAYCHHS ONTHUMAJBHOTO
IIaHy 3a7ayl [iJ0YKCIOBOrO MPOrpaMyBaHHS .

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3amaya Ne 1

BusHauntit onTtuManpHMIl  IUIAH  3a7a4l  IIJIOYKUCIIOBOTO
nporpaMyBaHHs METOJOM ['OMOpi Ta METOJAOM «BITOK Ta MEX».
Pesynbrat  mepeBipuTH  3aco0aMu  onTuMizaili  TaOJIUYHOTO
penakropa Microsoft Excel.

1) F=x; + 4x,—max

2) F= 2x; + x,—max

2x1 +4x<17 X1+ 2x:<16
10x; + 3x2<15 X1+ 2x2>2
X1, x2>0 2x1 + x<16
X1, Xo— L1 X1, x2>0
X1, Xo— L1
3) F=x1 + 2xp,—max 4) F= 8x1 + 6x,—max
2x1 + 2x<7 3x1 + 5x<11
4x1—5x2<9 4x; + x<8
X1, x2>0 x1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii

5) F= 8x1 + 6x;—max

6) F=x1 + 4x,—max

2x1 + 5x<12 2x1 + 4x<7
4x1 + x2<10 10x; + 3x2<15
X1, x2>0 x1, x>0

X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii

7) F=x1 + 2x,—max

8) F= 5x; + 6x2 + 6x3—min

S5x1+ Tx<21 2x1 + 4x>10

—x1 + 3x<8 2x1 + 2x + 2x3>10
X1, x2>0 X1, X2, x3>0

X1, X2— HiJ‘Ii X1, X2, X3— HiJ‘Ii

96




9) F=x1 + xp—max
6x1 + 5x2<20
2x1 + 3x<10
x1, x>0
X1, Xo— L1

10) F=x; + 2xp—max
2x1 1+ 936
x1 + x2<7
x1, x2>0
X1, Xo— L1

11) F= 8x; + 6x;—max

12) F=x; + x,—»max

2x1 + 5x<11 2x1 +x<18
4x1 + x2<10 X1+ 2x:<16
X1, x2>0 X1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii
13) F=x1 + 2x,—max 14) F= 5x; + 6x2 + 6x3—min
x1 + 2x<10 2x1 +4x>10
X1 + 2x,>2 3x1 + 2x2 + 2x3>8
2x1 + x<10 X1, X2, x3>0
X1, x2>0 X1, X2, X3— IILI1
X1, Xo— L1
15) F=2x; + x;—max 16) F=2x; + 3x,—max
2x1 + 3x<12 x1 +4x<14
4x1 + x,>10 2x1 + 3x2>12
x1, x2>0 x1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii

17) F=x1 + x>—max

18) F=x; + x>—max

3x1 + 2x55 20x1 + 10x2<75
x2=2 12x1 + 7x2<55
X1, x2>0 x1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii

19) F= 5x1 + 3x—max 20) F= 5x1-3x>—max
3x1 + 5x<15 3x1 + 2x2>6
S5x1+ 2x<1 2x1—3x2>—6
x1, x2>0 x1—x2<4
X1, Xo— L1 X1, x2>0

X1, Xo— L1

21) F= 6x; + 4x;—min 22) F=2x; + x—max
2x1 +x2>3 2x1 + 3x<11
x1—x2>1 4x1 + x<10
X1, x2>0 x1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii
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23) F=x; + xo—max

24) F=4x; + 4xp,—max

2x1+ 11x,<38 2x1 + 4x55
x1 +x<7 2x1 + x2<9
4x1—5x2<5 X1, x2>0
x1, x2>0 X1, Xo— I
X1, Xo— L1
25) F= 2x1—x—max 26) F= x| + xo—max
2x1 + x<8 6x1 + 5x2<20
X1+ 3x2>6 2x1 + 3x<10
3x1 +x2>3 X1, x2>0
x1, x2>0 X1, Xo— I
X1, Xo— L1
27) F=T7x1—2x—max 28) F=x1-3x2 + 3x3—min
X1+ x2<5 2x1 +x0x3<4
2x1—-3x2<6 4x1-3x,<2
3x1 +x2>2 —3x1 + 2x<3
X1—x2>—3 x1, x2>0
x1, x>0, X1, xo— Il X1, X2, X3— L1
29) F= 6x1 + 4x,—min 30) F=2x; + x,—max
2x1 +x2>3 Tx1 + 4x,<28
x1—x2<1 —x1 T 2x:<14
X1, x2>0 5x1 + 2x>10
X1, Xo— L1 4x1—-3x2<12
x1, x>0, X1, xo— U1l
31) F=8x; + 2x,—max 32) F=2x; + 3x—min
x1—4x<4 x1 +2x2>16
—Ax1 + x4 X1, x2>0
x1 + x256 X1, Xo— I
x1, x>0, X1, xo— Il
33) F=3x,+2x,—max 34) F=3x,+2x,+—max
2x+3x2<10 3x+8x,<8
2x+x:55 x+4x2<10
X1, x2>0 x1, x2>0
X1, X2— HiJ‘Ii X1, X2— HiJ‘Ii
35) F=4x,+3x>-4—max
3x+5x2511
4x+tx,<10
x1, x>0, X1, xo— Il
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MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 5

Ipuxkaan 5.1
Z=x;+4x, > max
19
3
x;+3x,<4
x;20,x,20,x;,x,—uini
Po3é’azanna

1. BusHayeHHSI ONNTUMAJIBHOIO IJIAHY 3aa4i HiJI0YHUCJI0BOTO
nporpamyBaHHsi MeTo10M I'omopi
1. 3anumemo 3JIIT B kaHOHI4YHI#M hopMi:
Z=x;+4x,+0x;+0x, > max

19
x1+3x2+x4=4
x;20,j=1;4
X — uini

2. 3HaX0IUMO PO3B’A30K MOCIa0JIeHO1 3aa4i, TOOTO 3a1a4l 0e3
BAMOI [UJIOYUCIIOBOCTI 3MIHHUX. CHUMIUIEKCHA TAOJUIsI MAaTHUME
BUTIIsLA (Taba. 5.1):

Taoauusa 5.1 — CuMILIeKCHA TA0J UL A

N ; Ba- C. | Maan 1 4 A 0 0 p Ba:mculmﬁ
3UC as x] x2 ! X3 x4 OHOPHI/II/I IJIAH
U fx; 019321101 ] 0 [193 X, =
0 |2 Tx, To ] 2 1B 07 1 43| 00193453
3| 24, | 0 |a|afo| o | ASOme
1 HEOIITUMAJIbHUMN
1 [ x| 0 5 [53] 0] 1 [-1/3]196 X, =
2 | x, | 4| 43 |13 1|0 |13 12| (0:4/3:50)
I A ; > () — nnan
3 Z’ Aj 16/3 | 1/3 0 0 4/3 ONTUMAJIbHUM, aJie He
HiJT0YHMCJIOBHI
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: : 4
3. OCKUIbKM B YMOBHO-ONTUMAJILHOMY IUIaHl X =(0;—

3

3HaYEHHS JpYyroi 3MIHHOI X, =§— npo0oBEe YHMCIO0, IO HE

3a/I0BOJIbHSAE TIOYATKOBI YMOBHU IIJIOYMUCIOBOCTI 33/1a4l, TO MOOY1yEMO
JUISL IPYTOrO psiAKka CUMIUIEKCHOI Tabmuii (Tabn. 5.1) mgomarkose
oOMesxeHHs ['omopi Buay:

JZ::I{“U }xj 2 {bj}>

{é}x + {1, +{0)x, + {é}w > {;}

1 1
3 3 3
x;+x,21
[IpuBeneMo ioro J0 KaHOHIYHOI (GOpPMHU 3a JIONMOMOTOIO
J0JJaTKOBOI OaJIaHCYI0UO01 3MIHM X5 Ta BBEIEMO LITYYHY 3MIHHY X!
X;+x,—x5+x5=1.
OTpuMaeMo pO3MIMPEHY 3a/1a4y JIHIKHOTO MPOrPaMyBaHHS:

Z=x;+4x,+0x; +0x,+0x5— Mx; —> max
' 19

<x1+3x2+x4=4

X;+X,—Xs+x5=1

\

xj20,j=1;6

X ; — uini

Po3B’s3aHHsT  OJiep)KaHOI 3ajayl MOXHA 3HAYHO CIPOCTHUTH,
NpUEAHABIIN 3100yTe OOMekeHHs ['OMOp1 10 OCTAHHBOT CUMILIEKCHOT
Ta0JIUIIl 3 YMOBHO-ONTUMAaJIBHUM IJIaHOM (Tad:. 5.2):
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Taoaunsa 5.2 — CumMijiekcHa TA0 A

Ba- 1 4 0 0 0 -M Ba:mcnufl
l Cia; | Ilnan A 0 onopHmii
3ne Xpu| Xy | X3 | X4 | X5 | Xg nian
1 |x;] 0] 5 [530|1 ]3]0 013 v
2 (x| 443 |13 1 ]of13]0] 0] 4 050:0)
391>, | M "T"'i?'b""ﬁ""'fl" 1T |
4 Z,A; 16/3 | 1/3'| 0 0 |4/3| 0 0 A; <0
OnopHuii JIaH He
S -M -M 0 0 -M | M 0 ONTHUMAJIbHUI
Il | x;| 0 [103] 0 | O 1 | -2 [5/3-5/3]19,6 X
1 -_—
2 x4 L Jol1fofofmB]as]i2] Sl
3 x| 1 1 1 0 0 I | -1 1
4 Z,A; 5 0O (0|0 1 | 1/3]|-1/3 A; 20

N
—)
—)
—)
—)
—)
—)
<

OnopHuii i1an
ONTHUMAJBLHHUHA TA
HiJT0YHCJIOBHHA

OCKUIbKM BUKOHYETHCSI SIK YMOBAa ONTHUMAJIbHOCTI TaK 1 YMOBa
IIIJIOYHUCIIOBOCTI 3MIHHMX IIOYaTKOBHX 3MIHHHUX, TO 3HalJICHUU
OMOPHUM IUIAaH € ONTUMAaJIbHUW LUIOYMCIOBUM IUIAHOM IOYaTKOBOI

3aa4l:
X =(131),Z,,,. = 5.

2. BuzdHaueHHSI ONITUMAJIBHOIO IUIAHY 3324l HJIOYMCJI0BOTO

NMPOrPaMyBaHHA METOIOM «BIiTOK Ta MEK»

1. 3HaxoauMo po3B’ 30K MOCIa0JIeHOT 3aa4l, TOOTO 3a1a4l 0e3

BUMOT I[1IJIOYNCJIOBOCT] 3MIHHUX:

X; =(0;£),TO6TO x;=0;x, =£=11.
3 3 3

2. OTxe, 1OMYCTUME LILJIE 3HAYEHHSI X, MA€ 3aJ0BOJBHATH OAHY

3 HEPIBHOCTEN X, < [1;} =1 abo x, 2 [1;} +1=2.
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[IpunucaBmy KOXHY 3 LIMX YMOB JO 3ajiadl 3 MOCIa0JIeHuMU
OOMEKEHHSIMH, JICTAaHEMO JBI1 HE IIOB’sI3aH1 MK COOOIO 3aJa4l:

1 3apavya 2 3a1a4a
Z=x;+4x, > max Z=x;+4x, > max
2x1+x2_? 2x1+x2_?
1X;+3x,<4 1X;+3x,<4

x,<1 xX,22

L L
x;20,x,20 x;20,x,20
X, X, — UL X, X, — UL

3. Po3B’s13yeMo 10 uep3i oOMABI YTBOPEHI 3ajiayl JIHIAHOTO
IpOrpaMyBaHHsI.
3apava 1
Z=x;+4x, > max

( 1
2x1+x2_?9

x;+3x,<4
x,<1

X;, X, —Uini

i,

Po3zé’azannsa
Z=x;+4x,+0x;+0x,+0x; > max
( 19

2x1+x2+x3=?

v, -

X, +x5=1

| X; >0, xj—m'm';j=1;5

Po3B’s3aHHs mepinoi 3aja4i HaBEJICHO y BIAMOBIIHINA CUMILIEKC-
tabuil (Tadi. 5.3):
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Taoaunga 5.3 — CumiiekcHa TA0IAIA

Bba- | C 140|010 BasucuHmii
i % | Mnan 7y 0 .
IHC X xz? x; | x| x5 OIIOPHMH IVIAH
I [ x; | 0 193] 20 14 1| 0] 0 |193
2 |x, ] 0] 4 | 1|30 0]1]0]43 Xy =
e 0 T T o W0 [0 T T | ©0194D
1 '
|
4 Z,AJ- 0 _1: _4: 0 0 0 AJ-SO—H.HaHHe
. ! ONTHMAJIbHU U
I | x3] 0 [163] 27| 0 1 0| -118/3
P2 I 0 I T 0 i o e X =
x, | 4 1 0] 1 0 0 1 | (1s1:10i3:050)
I
4| Z4 | 4 a0 0|0 4| ASOmaamne
| ONTHMAJILHUI
1 | x; 1031 0 | O 1 | -2 5
x, | 1] 1 [1]0]0|1]-3 X, =
3 [ x, T To 11 o ] (1;1;10/3;0;0)
A; 20~ naan
4 Z ’AJ' S 0 0 0 1 1 ONTHUMAJILHMIA T

HIJIOYHCJIOBHM

OCKUIbKM BUKOHYETHCSI SIK YMOBAa ONTHUMAJIbHOCTI TaK 1 YMOBa
IIIJIOYUCIIOBOCTI  3MIHHUX, TO 3HAWJACHUWA OMNOPHUM TUIAH €
ONTUMAJIbHUM I[1IJIOYMCIIOBUM IIJIAHOM IMOYATKOBOI 3aaui:

Xpax =(131), Z,0 =5.

3agaya 2
Z=x;+4x, > max

2x1+x2_?

v, .

x;+3x,<4
xX,22

\

x;20,x,20

X, X, — UL
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Po3zé’azanna
Z=x;+4x,+0x;+0x,+0x; — Mx; = max
( 19

X,—Xs+Xx5=2

\

X;2 0, X;—uini; j = 1;6
Po3B’s13aHHs Ipyroi 3ajaul HaBEJICHO Y BIAMOBIAHINA CUMILIEKC-

Tabuil (Tadi. 5.4):
Taoauusa 5.4 — CUMILIEKCHA TA0IHIA

. | ba- 1 4 0 0 0 -M Basucuuii
1 C;. | Ilnan L) 0 ONOPHMIA IIAH
3nc Xy | Xor] X3 | Xy | X5 | X6

1 | x;| 0 | 193] 2 A 0 0 0 |19/3
24_36:,___0____71__"__"5-:"_(_)_"_T_"_() ____ 0 [ 473 Xy =

t (0;0;19/3;4;0,0)
3 Xs | -M 2 0 11| O 0 -1 1 2
4| Z,4 | o | a4 0|00 ]| 0| A<0-nnanne
5 2M | 0 | -M;| 0 0 | M 0 ONTHMAJIbHUI
1 | x;| 0 5 531 0 1 |-1/3 0 |19,6
2 | x, | 4 4/3 | 1/3 | 1 0 | 1/3 0 12
3 | X6 | -M| 23 [-1/3] 0 0 [-1/3] -1 1
4 Z,A; |1 16/3 13| 0 | 0 43| 0 | 0 A; > 0- nnan ne
5 2M/3 |M/3| 0 0 M3 M 0 ONTUMAJILHHUI

OnTuMajbHOrO IUVIAHY He iCHY€, OCKUIbKH cepeln 0a3uCHHUX
3MIHHUX MICTUTBCS IITYYHA 3MIHHA X, 110 HE BUKJIFOUAETHCA.

BucHoBok
Jlia mepuioi 3aga4i (3 0OMeKeHHAM X, < 1) onTUMalbHUM OyJe

1 1 1 ,
po3B’s30k x; =1, x, =1, Z,,. =35, a g apyroi (3 oOMeKEHHAM
X, 2 2) — HE MAaeEMO PO3B 3Ky, OCKUIBKM cepel 0a3uCHUX 3MIHHUX

MICTUTBCS IITYYHA 3MIHHA, 1[0 HE BUKJIIOYAETHCH.
TakuM YHHOM, Ma€MO OITHUMAJILHUM IIJIaH 3aJaHoi 3ajadl
L[UIOYKCIIOBOTO  MPOrpaMyBaHHA X, = (I ;1), Z,=935, wo

CITIBIIAJIa€ 3 PO3B’SA3KOM, 3I00yTUM 3a METOA0OM [ oMOpi.
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3. BusHavenns ontumajgbHoro miany 3IUYII 3acobamu
onTuMizamii TadmuHoro peanaxkropa Microsoft Excel

[ToOymoBa  ONTUMAIBLHOIO

TUTaHY

3aco0aMu

oInTUMIi3aIi
penakropa Microsoft Excel BUKOHYEThCS aHAJOTIYHO SIK Y MPHUKIaAl
1.1, ane no6aBA€THCSA YMOBA H10YUCIOBOCTI (puc. 5.1 — 5.4):

D22 - .frl =CYMMMNPOM3B(B16:C16;B22:C22)

A B C D E F
16 3HayeHHA amiHHMxI | I
17

MaTpuua KoedilieHTis Mpasa

13 ObmemeHHA cHMcTEMM oDMEHEHb Niea yacTuHa 3HaK |4YacTHHa
19 1 2 1 =CYMMNPOWM3B(SBS16:5C516;B19:C19)| <= |[=19/3
20 2. 1 2 =CYMMMNPOWM3B(5B516:5C516;B20:C20)| <= |4
21 Hanpam
22 Ljinbosa pymkuia |1 |a [=cymmnPoM3B(B16:C16;822:C22) | max | |

Pucynok 5.1 — [ToyaTtkoBi AaHi 3aja4i Ta GopMyIiu sl PO3PAXyHKIB

D22 - Jfe | =CYMMMNPOWM3B(B16:C16;B22:C22)
A B C D E F
16 3HayeHHA 3MiHHH>=:| | |
17
MaTpuua
HoedilieHTiB Niea Mpasa

18 ObmexreHHA cHcTeEMK oBMereHb | YacTMHA 3HaK UacTUHa
19 1. 2 1 0 <= 6,333333
20 2. 1 3 0 <= 4
21 Hanpam
22 Uinwoea $yHHLUiIA | 1| 4| (.'ll max | |

Pucynok 5.2 — IlouaTkoBi AaHi A1 po3B’sA3aHHS 3a/1a4i
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MapameTpel NoUCKa pELLEHNA
ONTHMUZMPOBETE LENEEYHD DYHKLIAKD: Bz
Aot @ Makoamym [ MadaMym () SHaYeHHa: a
M3MEHAR AYSIKK NEDEMEHHEIX:
$B516:5C516 |
B COOTEETCTEMM C OrPaHH-EHUANK:
$B515:8C516 = upnoe = [ ]

obaBuTE
S0519:8D520 <= SF519:5F520 Ao
l W3meHuTE ]
[ ¥aanuTh ]
[ ChpocTe ]
- [ SArpY3HTE/COXPEHHTE l
[¥] CoenaTs nepemerHbie BES OrpEHMHEHMI HEOTDMLATENEHLIMA
BribepuTe n . anr |E|
METOR pellIEHR: OMCK. PELWEHMA HEMMHERHBIX 33034 METOA0M I MapameTpel ]
MeTon peweHKA
[na rnagkux HENWHERHE!X 33454 NCNONE3YATE NOMCK PEWEHWA HENMHERHEX 33484 MeTogom O,
ANA MMHEAHEIX 33084 - NOWCK PELLEHUA NMHEMHEIX 33434 CHMMIEKC-METOA0M, 3 ANA HEMMAAKNK
33034 - SE0MOLMOHHEIA NMOWCK PELIEHIE,
Cnpaeka | [ HaliTi peweHme ] | 3aKpEITh

Pucynok 5.3 —/lianorose BikHO «/louck pewienus

A B C D E F
16 3HayeHHA 3MiHHH>¢| 1 | 1 |
17
MaTtpwua

HoedilieHTiB Niea Mpaea
18 ObmereHHA cHMcTEMKH 0BMEHEHD | YacTHHA 3Hak Y4acTHHa
19 1. 2 1 3 <= B,333333
20 2. 1 3 4 <= 4
21 Hanpam
22 Uinwosa dyHKLiA | 1| 4I 5| max | |

Pucynok 5.4 — OnTuMayibHUM J1aH 3aa41

Sk OaymMmo, BH3HAUEHUN OITHUMAJIBLHHUI IJIaH CIIIBIIQJA€
paHIlIe OTPUMAHUM.

Bionosios: X,,,, = (1;1), Z, =3
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JIABOPATOPHA POBOTA Ne 6
«BU3HAYEHHS OIITUMAJIBHOI'O IIVIAHY 3AJTAYI
APOBOBO-JITHIMHOI'O ITPOI'PAMYBAHHS)»

MeTta po0oTH. 3aCBOITM METOAM BU3HAYEHHS ONTHUMAJILHOTO
I1aHy 3a7a4 ApoOOBO-TIHIMHOTO NPOrpaMyBaHHH.

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3agauya Ne 1

Bu3zHauuT onTUMaNbHUM TUIAH 3ajladl  APOOOBO-JIIHIMHOTO
nporpaMyBaHHs TpadiyHUM Ta CHUMIUIEKCHUM METOJIOM. Pe3ynbratu
nepeBipuTH 3aco0aMu onTUMizalii TabnuyHoro penakropa Microsoft

Excel.
1. Z = 3% = 2%, — max(min) 2. 7=""37 3% — max(min)
x;+2x, -2x;+ X,
X;+x,<35 (—x;+x,<2
x; 21 4x1+x234
x, 21 X;+x,22
x;20,x,20 (X, =1
x;20,x,20
3. 7 = 2x;—3x, > max(min) 4. Z=%—)max(min)
3x; +x, o2
2x, - x, < 4; X;+2x,211
—x;+2x,<6; X;—X;<8
xj20,j=§. -x;+3x,<9
x;20,x,20
5.7 = 2x+3%; —> max(min) 6. Z = L2362—) max(min)
X;+ X, xX;+ X,
2x;+8x,<26 I2x;+4x,2>48
X;+x,24 10x;+5x,<50

12x;+3x,<39

x;20,x,20

X;+x,26
x;20,x,20
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=x1+2x2

1. Z —> max(min)

X;+X,
(x, +4x,>10
5x;,—2x,26
x;—2x,2-10
(x; <11
x;20,x,20

8. 7= —3X I —> max(min)
(2x,+x,>8

3x;—4x,2>2-10
-x;—=7x,<-17
(3x;+2x,<32
x;20,x,20

2x;—3x .
I 2 —)max(mm)
x;+4x,

9. Z =

X;—X,2>2-2

xX;+x,<10

3x;+7x,234
x;20,x,20

4x;+3x,
X;+x,

10. Z = — max(min)

(X, +x,26
410x1+7x2370
x; <5

(X, <4
x;20,x,20

xX;—2x,

11. Z = — max(min)

xX;+35x,
—4x;+x,54
—-X;+2x,22

x;+x,<13

x;20,x,20

12.
Z = BRLIRELS —> max(min)
3x;+4x,
x;+4x,<16
2x;+3x,212
3x;+2x,<18

x;20,x,20

x;+3x,

13. Z = — max(min)

X;+x,
x;+3x,24
3x;—x,<6
xX;+x,<3

x;20,x,20

X;+ X,

14. Z = — max(min)

4x,;+ x,
x;+11x,211
3x;—x,< 28
S5x;,—13x,211

x;20,x,20
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15. Z = X1 = X — max(min) 16. Z = X=X —> max(min)
X; X;+ X,
X;+x,295 xX;+x,25
2x;—x,21 -x;+3x,<7
x;—3x,<1 3x;—x,<11
x;20,x,20 x;20,x,20
17. Z = x,——ZxZ_) max(min) 18. Z = Xy = 3% —> max(min)
3x;+x, x;+3x,
3X;+x,27 2x;+3x,212
-x;+4x,<35 -x;+6x,<18
4x;,-3x,<17 x;—3x,<3
x;20,x,20 x;20,x,20
19. Z = x,——4xz_) max(min) 20, z=-17%2 max(min)
X;+ X, 2x;+3x,
3x;+5x,22 —-2x;+3x,<9
17x;+x,<153 —X;—X,26

8x;,—14x, 214
x;20,x,20

2x;,—x,<10
x;20,x,20

—5x1 +4x2
2x1 +3x2
2x;—4x,<12
-x;+2x,<8

21. z =

- max(min)

X;+x,210
x;20,x,20

3x;—2x,

22. 7 = — max(min)

x;+2x,
2x;+4x,<16
—4x;+2x,<8
xX;+3x,29
x;20,x,20

x;+2x,

23. Z = — max(min)

3x;+2x,
X;+x,<6
x;+8x,<8
x; 21
x;20,x,20

24, 7="1""2 max(min)

2x;+ x,
2x;+4x,25
5x;,—x,<46
3x;—5x,215
x;20,x,20
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25.
—-5x,+4
Z = Bl — max(min)

-x;+2x,<8;

X;+x,210;

2x;-3x,

26. Z = — max(min)

X;+ X,
-x;+2x,<6
9x;+4x,<56
3x;+5x,>4
x;20,x,20

x;20,j=12
27. 7 =x,——2xz_) max(min) 28. 7 =M—> max(min)
2x;+ x, x;+6x,
x;+2x,<10 x;—x,<1
X;+2x,22 2x;+x,<2
2x;+x,<10 X;—x,20

x;20,x,20

x;20,x,20

x;+3x,

29. 7 = — max(min)

X;+x,
9x;,+7x,<79
2x;-5x,<11
2x;+x,240

x;20,x,20

30. Z=1""2
2x;+3x,

(—4x,+6x,<22

1lx; +13x,< 146

2x;—4x,<8

(X, +x,22

x;20,x,20

—> max(min)

v, -

X;+ X,

31. Z = — max(min)

2x;+3x,
—-2x;+3x,<9
xX;+x,<6
2x;,—x,<10
x;20,x,20

xX;—2x,

32. 7 = — max(min)

X;+ X,
-x;+x,<1
3x;+2x,212
x; <5
x;20,x,20
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33. Z = bxp +3x, —> max(min) 34, 7="0T% max(min)
2x;+4x, x,+8
(4x, +3x,> 19 X323
dx,—9x,> 41 X;+x;<6
12x,+3x,<32 X —X;<3
-7x;+2x,2353 x120,x,20
(2x;+16x, > 53

x;20,x,20

35. Z = X1 =4x; —> max(min)
xX,+4
x;+2x,<6

S5x;—4x,2>2-2
7x;+5x,235
x;20,x,20
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MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 6

IMpuxaan 6.1
3x;+2x .
z="1"="2_, max(mm)
X;+ X,
32 YMOB
X;+3x,212;
2x;—-x,29;
—-x;+4x,<8;
x;20,x,20.
Po3é’azanna

1. BudHaueHHsI ONTHUMAJIBLHOIO IUIAHY 3aaadi JapodoBO-
JIIHIHHOTO MPOrpamMyBaHHs rpagivHUM MeTOXaM

1. Tlepmnii KpoK 3rigHO 3 aNrOPUTMOM TrpadidyHOro MeETomy
NOJIAra€e B FEOMETPUYHOMY 300pakK€HH1 JOMYCTUMMX IUIAHIB 3a]adi,
TOOTO B MOOYJOBI Takoi 00JIacTi, J€ OJHOYACHO BUKOHYIOTHCS BCI
OOMEKEHHSI. 3aMIHIOEMO 3HAaKHM HEpPIBHOCTE HAa 3HAKU CTPOTUX
piBHOCTEH 1 Oynyemo rpadiky BIANOBIAHUX mpsiMux (puc. 6.1). s
OO 3HAXOAUMO JUIsl KOKHOI IIPSIMOT KOOPAMHATH JBOX TOUOK Uepes
K1 BOHA MTPOXOJIUTh:

(1,):x;4+3x,=12= 4,(0;4),4,(6;2);
(lz):Zx, - X, = 9:>B,(4,5;0), Bz(7;5);
(1;):=x, +4x,=8=C,(0;2), C,(4;3).

3HaliIcHI TOYKU BIAKJIAJAEMO B CHUCTEMi KOOpAMHAT 1
IPOBOAMMO BiNoBiAHI npsiMi. KoxkHa 3 moOy10BaHUX MPSAMUX JTiJIUTh
IJIONMIMHY CUCTEMH KOOPJMHAT Ha JB1 miBIuiomnHU. [I[00 Bu3HAUMTH
HEOOXI1JIHY MiBIUIOIMHY (11 HAIIPSIM MMO3HAYMMO CTPLIKOI0), MOTPIOHO
B3SITU OYyJb-IKy TOYKY 1 TEpPEBIPUTH, YU 3aJOBOJIBHSIOTH 1l
KOOpJMHATH 3a3HaueHe OOMeXeHHA. Ko 3aJ0BOJIbHSIOTH, TO
MiBIUIONIMHA, B SIKil MICTUThCA BHOpaHa TOYKA, € TE€OMETPUUYHUM
300paKEHHSIM HEPIBHOCTL. Y MPOTWICKHOMY BHUIIAJIKy TaKUM
300paKEHHSIM € 1HIIIa M1BIUIOIINHA.

Hampukinan, s Touku 0(0 ;0) Ma€EMO:
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(l,):0+ 3:0212= 0212 = negipna nepienicmu;
(lz): 2:0-0<9= 0< 9> gipna nepisnicmo;

(13):— 0+4-0< 8= 0< 8= gipna nepisnicme.

st 1-ro oOMeXeHHST BUOMpPAEMO Ty IIBIUIONIMHY, IO HE
ptouae  Touky  O(0;0), ockinmeku naHe OOMEKEHHS — He
CIIPaBIXXY€ThCs, a Al 2 1 3 0OMeXeHHsI BUOMPAEMO Ty MiBIUIOIMIUHY,
0 BKIKOYAE TOYKY 0(0;0). BuOpani MIBIJIOIIMHU HAa PUCYHKY
MO03HAYaeMO MITPUXYBAHHAM 1 BIIMIYA€EMO 1X HampsAM CTPUIKOIO.

BpaxoByroun yMOBY HEBIJ €MHOCTI 3MIHHUX X;20,x,210,
OyZeMO pO3riiflaTi TUIbKU MEPIINI KBaJAPaHT CUCTEMU KOOP/IMHAT.

Takum 4uHOM, mepepi3 yCIX MIBIUIOMIMH BHU3HA4Yae OO0JaCTh
JOMYCTUMUX IUJIaHIB, — TPUKYTHUK ABC (puc. 6.1).

e

Pucynok 6.1 — O0sacth JOMyCTUMUX IIAHIB

2. Ilobynyemo 1inboBy (GyHKIit0 3aaadi. L[linsoBa ¢GyHKIIS
ABJIIE€ COOOKO MPsIMY X, = kx; (Ha puc. 6.1 nmokazaHa MyHKTUPOM), SIKA
00epTaTUMETHCSI HABKOJIO MOYATKy CUCTEMHU KOOPIMHAT 3aJIKHO Bij
3MIHIOBAHMX @IapaMmeTpiB X;,X, Tak, 1o Touku AiC OynyTh
TOYKAMH MIHIMyMY 1 MAaKCUMyMY (DYHKIIIi.

Bupa3sumo x, 13 HiI60BO1 (PyHKII:
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_ 3x;+2x,
xX;+ X,

VA

x)(2-2)=x,(3-2)

X, = 3=2 X
2=, 5
: . . . . 3-7
3BiJCH, KYTOBUI KOE(ILIEHT LIIBOBOI (PYHKIIIT k(Z ) =3

3. Jlocniaumo MOBEAIHKY KyTOBOIro KoedillleHTa k(Z ) 3aJI€KHO
B1/1 3HaueHb Z . Po3risiHeMo moxiaHy:

oo d _(3—2)' _(3-2)(z-2)-(z-2)(3-2) _

dz \Z-2 (z-2)
—Nz-2)-13-2) _ I
 (z-y (z-2)

3HaMEHHHUK HOX1JHOI 3aBXKIW JOJATHIN, a YUCEILHUK BlJ Z HE
3QJIKUTh. 3BIJICH TOXIJIHA Ma€ TMOCTIMHMM 3HAK 1 MpH 301JIbIICHHI
3HauYeHHS Z KyTOBUU Koe(DillieHT Oyzae TIJIbKH 3pOCcTaTh ad0 TUIbKU
cnajary, a npsiMa x, = kx,; Oyae odepratucs B OJHy CTOPOHY. K110
k'>0, 1o mpsma x,=kx, 00epTacTbcsi MPOTH TOAUHHUKOBOI
CTpinku, a Ko k' < 0— 3a rOAMHHUKOBOIO CTPLIKOIO.

Jins mammoi 3amaui k'< 0, tomy ¢ynxuis k(Z) e cmagmoro, i
rpagik  00EpTaTUMEThCA  HABKOJIO MOYaTKy KOOpJAMHAT  3a
TOJIMHHUKOBOIO CTPLIKOI. Tomy mepiia Touka 00JacTi TOMyCTUMHUX
iaHiB A— ToYKa MiHIMyMY, a OCTaHHs Touka C — TOYKa MAaKCUMYyMYy.

4. O0YMCIUMO KOOPJAWHATH IIMX TOYOK Ta 3HAYEHHS LLIbOBOI
¢yHkuil y HUX. OCKUIBKA BOHM € TOYKaMU NEPETUHY BIAMOBIAHUX
npsmux: A=1;1l;, C=1,(l,, TO pO3B’sI3aBLUIK BiJIOBiIHI
CUCTEMH PIBHSIHb, HANpUKIIA, 3a popmynamu Kpamepa, orpumaemo:

Jlns Touku A:
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x1+3x2 =12

A= =4—(-3)=7;
\_1 4\ (~3)
12 3
;= =48—-24=24;
8
A, = I 12—8 (—12)=20
271 81 -
3B1JICH,
A, 24 4, 20
x1= _—; x2=—=—
A 7 A 7

s Touku C':

x1+3x2=12
1 3‘
= =—1— =—7’
2 —
12 3
;= —12-27=-39;
9 _
1 12
A, = =9-24=-15
9
3B1JICH,
4, 39 A, 15
A 7 A 7
Otxe, koopauHaTu Touku C (%, g)

3Hal1IeMO 3HaYeHHS 1IJIbOBO1 (DYHKIIT B IUX TOYKAX:
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24 20

3-—+2-—
B 7 7 _112~
Z, = ﬁ+ﬁ =1 ~ 2,545,
7 7
3'379”'175 147
7 7

Pesynbratn (ZC >7Z A) NIATBEPIKYIOTh, 110 EKCTPEMabHI

3HAYEHHS 3HANJEHO MPABUIIBHO: MAKCUMYM JocsraeTbest B Toull C,
a MIHIMYM — y Toulli A.

OTtxe,

2. Bu3HayeHHs ONTHUMAJBLHOIO IUIAHY 3ada4i JApo00BO-
JIIHIHHOTO MPOrpaMyBaHHs CUMILIEKCHUM METOAaM

3x;+2x,

Z = —> max(min)

X;+Xx,
3a YMOB
X;+3x,212;
2x;—-x,29;
—-x;+4x,<8;
x;20,x,20.
l.3BegeMo  modaTKOBY 3ajady 0  3adadl  JIHIAHOTO

1 :
nporpaMysanss. [lozHauynmMo — = x; + X,, 1€ y, > 0. Benemo HOBi
Yo
N - Vi Y2
Yo Yo
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BukoHaeMo BIANOBIAHI MiJICTAHOBKH Ta JOMHOXXHMO CHCTEMY
oOMexeHb 3amadyli Ha p,. OtTpumMaeMo 3agady JHIKHOIO

nporpaMyBaHHS:
3&+ 2&
7= 7 Yo =3y;+2y, —)max(min)
Yo
32 YMOB

-

ry1+3’y2—12y020;
2y;—=y:=9yy<0;
—y1+4y; -8y, <0
Vit Yy, =1;

y;20,y,20,y,20.

2. Po3B’siokeMO OTpuMaHy 3ajady JIIHIHHOTO IporpamMyBaHHS
CUMIUIEKC-MeTOOM, abo 3acobamMu  omTuMizaiii  TaOJIWMYHOTO

penakropa Microsoft Excel.

Jl1s1 3aga4i HA MIHIMYM oTpuMaemo (puc. 6.2, puc. 6.3):

E24 - £« | =CYMMNPOM3B(B16:D16;B24:D24)

A B c D E F G
15 3minHi | w1 v2 Yo i
16  3HaUEHHA IMIHHIY
17

MaTpuua koedilieHTIB cMCTEMK Mpaea

18 OBmMeReHHA ofmexeHb Niea yacTUHa 3HaK i4acTWHa
19 1 1 : 12 [=CYMMNPOM3B($BS16:5D$16;819:019] >= [0
20 2 2 . -9 —CYMMIPOMW3B(3B516:5D516;820:020] <= {0
21 3 2% 4 g —CYMMIPOW3E($B516:5D516;821:021] <= [0
22 4 1 1 0 —CYMMIPOMW3B(3B516:9D516;822:022] = i1
23 Hanpanm
24 Ujinsosa yukuja |3 2 o |-oymmnpouse(Bi6:016;824:024) | min
25
26 Bionogios: X1 X2 Zmin =|=E24
27 "_B16/$D$16 =C16/$D$16

Pucynok 6.2 — IlouaTkoBi gaHi 3aj1a4i Ta GOpMyJIH 711 pO3paxyHKiB
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A B C D E F G

15 |3MiHHI Y1 Y2 A (1]
16 | 3HaueHHA IMIHHMY 6/11 5/11 7 44
17

MaTpmua koedilieHTis Niea Mpaea
18 ObomeseHHA CHCTEMM ODMEREHB YacTWHa 3HaK YacTWHa
15 1 1 3 -12 0 == 0
20 2 2 1 9 -1 <= 0
21 3 1 4 8 0 <= 0
22 4 1 1 0 1 = 1
23 Hanpam
24 UinboBa gyHHLIA | 3| 2| 0| 2,545457] min
25
26 Bionosios: X1 X2 Zmin=  2,545457
27 3 3/7 2 6/7

Pucynok 6.3 — OnTumanbHui IJ1aH 33/1a4l Ha MiHIMyM

3BiJICH, OTPUMAEMO ONTUMAJIbHUH TIJIaH MIEPETBOPEHOT 3a4aui:

_6 5 7
Y1 IlayZ 119 Yo 44
BpaxoByroun, mo x;= ﬁ, BU3HAYMMO ONTUMAJIbHUW IUIaH
Yo
MOYaTKOBOI 3a/iaul Ha MIHIMYM:
6 El
24 _1_20
x1_7_79x2_7_79
44 44
TOOTO
24 20
X,in = 5 s s L pin = 2,545

Jl1s1 3aga4i Ha MakCUMyM MaeMo (puc. 6.4):
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A B C D E F G

15 3miHHI Y1 Y2 A (1]
16 3HaueHHA 3MiHHKMx]  13/18 5/18 7/54
17

MaTpmua koedilieHTis Niea Mpaea
18 OBmMereHHA CHCTEMM ODMEREHD YacTWHAa 3HakK UacTWHAa
13 1 1 3 -12 0 = 0
20 2 2 -1 9 0 <= 0
21 3 1 4 -1 <= 0
22 4 1 1 0 1 = 1
23 Hanpam
24 LUinbosa dyHHLiA | EI| 2| 2,722225] max
25
26 Bionosios: X1 X2 Zmin=  2,722225
27 5 47 2 1/7

Pucynok 6.4 — OnTumanbHUM IJ1aH 33/1a4l HA MAaKCUMYM

3B1JICM OTPUMAEMO ONITUMAJIbHUH IJIaH EPETBOPEHOI 3a1a4i:

13 5 7

s V2= Vo= -

Y1778 18 54

Toni, onTUMaNbHUH IIJIaH MOYATKOBOI 3a7a4l HA MAKCUMYM:

Q 5
_18_3% _18_15
x1_7_79x2_7_79
54 54
TOOTO
X pax = 379;£ y L oy = 25722.

Sk Oaunmo, OTpUMaHI ONTHUMAJIbHI TUIAHU CHUMIUIEKCHUM
METOJIOM CITiBIIaIAI0Th 3 PE3YIbTAaTH TPpadiyHOrO0 METOY.
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3. Bu3HAaYeHHs ONTHMAJBLHOIO IUIAHY BHUXIIHOI 3ajaadui
APO0OBO-JTIHINHOIO NPOrpaMyBaHHS 3aco0amMM  ONTUMI3aIil
TabaumuHoro peaakropa Microsoft Excel

BukopucroBytoun  Hanoynory «IHOUCK PELIIEHUS»
BU3HAYMMO ONTHMAJILHUM TJIAH BUXIIHOI 3a/1a4l.

1. Ockinbku 1iIbOBa (PYHKIIS 3amadi apoOoBa, a cHCTEMA
OOMEXEeHb JIiHIHHA, TO MaeMO 3aJadyy JpoOOBO-JIHIMHOTO
nporpaMyBaHHs.

Jlnst i po3B’s3yBaHHS 3allOBHIOEMO BIJIOBIIHY (POPMY B JIUCTI
nakety Excel (puc. 6.5). BkazdyeMo KJIITUHKHM B SIKUX OyJi€ MICTUTHCS
po3B’s130k 3aAaui (B16:C16). BBoaumo BUXI1JIHI JaHI 3a7a4l; MAaTPHUIIIO
koe(dimienTiB cuctemu oobOMmexkeHb (B19:C21), 3Haku oOMeExeHb
(E19:E21), cToBmuuk BibHUX WieHIB cucTeMu oOMexeHb (F19:F21),
dbopMynu J1BOI 4YacTUHU KOKHOro oomexenHs (D19:D21) Tta
dbopmyny uinboBoi (Pynkiii (D23). 3a ymMOBOWO MLIbOBAa (PYHKIIIA
3aa4dl ApoOOBO-JIIHINHA, TOMY JJIsi YHUKHEHHS JIJIEHHA Ha HYJb B
SIKOCTI ITOYaTKOBUX 3HA4YEHb X[, X, PO3IVIIHEMO JOBUIBHI HEHYJIBOBI 1X

3Ha4YeHHsI, Hampukian 1 (puc.6.5):

D23 - fe | =(3*B16+2*C16)/(B16+C16)
il B £ D E F
15 3miHHi X1 X2
16 3HaYyeHHA sSMIHHKX |1 1
17
Matpuua Mpaea
18 OBmeHeEHHA noedilieHTie cucTEMM Niea yactrHa 3HaK | JyacTWHa
19 1 1 3 =CYMMIMPOM3B(5B516:5C516;B19:C19)| == |12
20 7, 2 -1 =CYMMIMPOM3B(5BS16:5C516;B20:C20)| <= |9
21 7. -1 4 =CYMMIMPOM3B(SBS16:5C516;B21:C21)| <= |8
22 Hanpam
23 Linsosa gpynruia | | |=(3*B16+2*C16)/(B16+C16) | max |

Pucynok 6.5 — IlouaTkoBi gaHi 3aj1a4i Ta GOpMyJIH 7151 pO3paxyHKiB

2. Bubupaemo /annvte — Ilouck pewienus. Y 1aJJIOTOBOMY
BiKHi, 110 3’SBHUJIOCSI, BKa3yeEMO HEOOXiJHI JaHi. A came: IIJIbOBY
knTuHKY (D3), Hanpsim onTumizatii (Maxkcumym), aipecu KIIITUHOK B
Kl HEOOXIIHO TmoMICTUTH KiHueBl pe3yiabratd (B16:C16) Ta
OOMEKEHHS
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($D$19>=$F$19, $D$20:$D$21<=FF$20:$F$21).
3a yMOBOIO 3ajJayl 3MIHHI NPUAMAIOTh JIMIIE HEBIiJ €MHI

3HA4YCHHS, TOMY O6OB’$I3KOBO BKa3yeMo 11€
( CAenaTh NepemMeHHele Be3 orpaHUYeHIIA HeOTDMLETENEHBIMI ) ( pI’I C 6 6)

MapameTpbl NoOWCKa PELLEHNA

ONTHHMMEMPOBaTE LENEEYHD iyHKLKD: Rz

Ao @) Maroanym O Muraryn () 3HaYeHHs: 0

IAZMEHAR AYEMKI MEPEMEHHBIN:

£BE16: 6016 B |

B COOTBETCTEMM C OFPEHMHEHMAMIA

0519 »= SFE19 l ‘

obaBEnTE

sD820:5D521 <= SF520:15F521 Ag
| MzMEHWTE l
[ ¥aanuTte |
| ChpoouTe |
| 3arpysuTh/COXPEHHTE l

[¥] CaenaTe nepeMerHEle BE3 OrpaHUYEHWI HEOTPULIATENEHEIMA

BribepuTe .

METOL PELIEHNS: Mok pelWEHMA HENMHEMHBIX 38084 METoLoM 0N IZI | MapameTphl l

MeToa peweHHs

[nA rianknx HENWHERHEIX 38084 MOMONL3YHTE NOMCK PELUEHWA HENWHERHEIX 38084 METoaoM O,
ANA NMHEAHBIX 33484 - NOWCK PEWEHMA NMHERHBIX 3084 CMMNNEKC-METOAOM, & ANA HEFNAAKWX

3a0&4Y - SE0NHOLAOHHEIA MoK peleHMAa.

Cnpaeka | [ HaliTi peleHe l | 3aKPEITE

Pucynok 6.6 — [ianorose BikHO «Ilouck peuwienus

3. Haxumaemo Haiimu pewienue i oTpUMyeMO, 110 PO3B’A30K
3HaiigeHo. BiamosigHo B kimituakax B16:C16 3HaxoauThCA 3HAYECHHS
ONTUMAJIBHOIO PO3B’A3KY, a B KITHHII D23 ontumanbHe 3HAYEHHS

UIBOBOT (DYHKIIIT 3a/1a41 HA MakCuMyM (puc. 6.7):
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A B C D E F
15 3miHHI X1 x2
16 3HaueHHA ImiHHKMx| 5 47 2 1/7
17

Martpuua Niea Mpaea

13 ObmMmemeHHA HoedilieHTiB YacTHHAa 3HaK YacTHHAa
15 1. 1 3 12 == 12
20 2. 2 -1 | <=
21 2. -1 4 3 <= 8
22 Hanpam

23 |linboBa ¢yHKLIA |

| 2.722222] max |

Pucynok 6.7 — OnTuMalIbHUM TJ1aH 337241 JpoOOBO-JIHIHHOTO
IporpamMyBaHHs HAa MAaKCUMYM

4. AHaJOr1YHO BU3HAYAEMO OITUMAJILHUM IUIaH BUX1IHOI 3a/1a4l

Ha MiHIMYM (puc. 6.8):

A B C D E F
15 3miHHI X1 x2
16 |3HaueHHA smiHHKMx| 3 37 2 67
17

MaTpuua Niea Mpaea

13 ObmMemeHHA roedilieHTiB YacTHHa 3HakK YacTHHa
19 1. 1 3 12 = 12
20 2. 2 -1 4 <=
21 2. -1 4 8 <= 8
22 Hanpam
23 Uinwoea dyHrLiA | | |2,545455| min | |

Pucynok 6.8 — OnTuMalibHUH J1aH 337241 JpOoOOBO-JIHIHHOTO
IporpamMyBaHHs Ha MIHIMyM

Sk Oaummo, BHW3HAUEHI ONTHMAJbHI IUIAHW CHIBHAJAIOTH 3
paHile OTpPUMaHUMU.
Bionoegion:

X, = 379 ; 175 Z,..=2722,
24 2
Xmin = 74; 70 ) Zmin = 2,545
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JIABOPATOPHA POBOTA Ne 7
«BU3HAYEHHS OIITUMAJIBHOI'O IIVIAHY 3AJTAYI
HEJIHIMHOTI' O ITIPOTPAMYBAHHSI»

MeTta po0oTH. 3aCBOITM METOAM BU3HAYCHHS ONTHUMAJBHOTO
TIaHy 3a7a4 HeJIIHIHHOTO MPOrpaMyBaHHS.

3aBaaHHs AJIA CAMOCTIIHOI po0oTH

3agauya Ne 1

3HaANTH ONTUMAJILHUM TUJIaH 3a/1a4l HEMHIMHOTO MPOrpaMyBaHHs
METOJIOM MHOKHHKIB JlarpaHka Ta BUKOPUCTOBYIOUH JIOCTaTHI YMOBH
ekcTpeMymMy GYHKID OJHIET HE3aIeKHOI 3MiIHHOI. Pe3ynbTatu
nepeBipuTH 3aco0aMu onTUMizalli TabnuyHOTO penaktopa Microsoft
Excel.

Bapianrt YMoBa 3aBIaHHA
L. f=3x12+2x§—x1x2+x1+5, X;+x,=35
2. f=x12+2x§—2x1x2+x2—5, X;+x,=4
3. f=2xf+x§+x1x2—x1+4, X;+x,=3
4. f=2x12+3x§+2x1x2—x2+3, X;+x,=1
S. f=x12+x§+3x1x2—2x1+3, X;—x,=5
6. f=2x12+2x§—3x1x2+2x2—4, X;—x,=4
7. f=3x12+3x§+2x1x2+2x1—3, X;—x,=3
8. f=x12+3x§—4x1x2+3x1+6, X;+x,=2
9. f=3x12+x§+4x1x2—3x2—6, xX;—x,=1
10. f=x12+4x§—3x1x2+4x1+5, X,—x;=95
11. f=4x12+x§+3x1x2—4x2—5, X,—x; =4
12. f=2x12+4x§+5x1x2+5x1+6, X,—x;=3
13. f=3x12+4x§+6x1x2—5x2—6, X,—Xx; =2
14. f=4x12+2x§—5x1x2—6x1+7, X;—x,=-1
13. f=4x12+3x§+6x1x2+6x2—7, X;+x,=6
16. f=4xf+4x§+7x1x2—7x2—8, X,—Xx;=—7
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17. f=x12+5x§—7x1x2+7x1+8, X;+x,=8
18. f=5x12+x§—8x1x2+8x1—8, X;+x,=9
19. f= fo +5x§ +8x;x,—8x;,+9, x;,—-x,=6
20. f=3x12+5x§—x1x2+6x1—6, X;—Xx,=7
21. f=4xf+5x§+x1x2—6x2+6, X,—x;=-8
22. f=5x12+5x5+2x1x2—5x1—5, X;—x,=9
23. f=x12+6x§—2x1x2+5x2+5, X;—X,=—6
24. f:2x12+6x§+3x1x2—4x1—4, X,—Xx;=7
23. f=3x12+6x§—4x1x2+4x1+4, X,—x; =8
26. f=4x12+6x§—3x1x2+3x1+5, X,—x;=9
27. f=5x12+6x§+4x1x2—3x2—3, x;+x,=10
28. f=6x12+6x§+5x1x2—2x2—2, xX;—x,=10
29. f=x12+7x§—5x1x2+x1—1, xX,—x; =10
30. f=x12+7x§+6x1x2—x2+2, xX;+x,=12
31. f=3x12+2x§—x1x2+x1+6, X;+x,=7
32. f=x12+2x§—2x1x2+x2—4, X;+x,=95
33. f=2x12+x§+x1x2—x1+6, X, +x,=4

34. f=2x12+3x§+2x1x2—x2+5, X, +x,=2
33. f=x12+x§+3x1x2—2x1+1, X;—X,=6

124




MPUKJIAJI BAKOHAHHSA JIABOPATOPHOI POBOTH Ne 7

Hpuxkaang 7.1
f=(x, —2)2 +(x, - 5)2 Ipu OOMEKEHHAX X; + X, = 8.

Po3é’azannan
1. BusHayeHHsI ONTHMMAJBLHOIO ILIAHY 3a4a4vi HeJiHIHHOI
NMPOrpamMmyBaHHA MeTOA0OM MHOKHMKIB Jlarpan:xa

1. 3anumemo ¢yHkiito Jlarpanxa:
2 2
L(x;,x;,4)=(x; =2 +(x, =5 + 4,(8 - x, - x,).
2. Bi3bMeMo wyacTWHHI TOXiAHI Bia (Qyskuii Jlarpanxka 1
OPUPIBHAEMO iX JO HYJIS:

6_L=2(x1_2)_/11 =0

0x/ 208-x,-2)-2,=0

Jaa—L=2(x2—5)—/1,=0:> 2x,-5)-2,=0
vaL x; =8—x,
—=8-x;,—x,=0.

| 04,

3. Po3B’sbkeMO CUCTEMY pIBHSIHb Ta 3HAWJAEMO TOYKH, B SIKHX
1J50Ba (PYHKI[I MOYKE MAaTU EKCTPEMYM:

11
x2:_
—2x,+12-4,=0 2
dx,-22=0 5
2x,-10-2;,=0 = =<{x,==
x1=8_x2 2

x1=8_x2 ﬂ;=1

5 11
OTtxe, Touka A 3 ;7 € KPUTUYHOIO TOYKOIO.

4. JocmigumMo TOYKy A Ha Tuln ekctpemyMy. OOudncianmo
3HAQUYEHHS YAaCTMHHHUX MOXIAHUX JPYTroro TMOPSAJKY Ta 3alluIleMO
Marpulro I'ecce:

2 2 2

L L L 2 0
62=2’ 0 =0’62=2,H—( )
0x; 0x;0x, 0x; 0 2
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2 0
Ockuibkn M ;=2>0, M2=‘0 2‘=2-2—0-0=4>0, TO

(5 11) . .
Touka A 2 € TOYKOI MIHIMYMY 1

S R RO R

2. BudHaYyeHHs] ONTHMAJBHOIO IUIAHY 3a4a4i HEJIHINHOIO
NPOrpaMyBaHHA 32 [AONOMOIOK [OCTATHIX YMOB EKCTpPEeMyMy
(pyHKUil 01HI€]l He3aJ1eKHO1 3MIHHOI

1. PosrasiHemo 3a1any QpyHKIIi1O
f(xr52,)= (e, = 2) +(x, = 5
opu OOMEXKEHHSAX X;+X, =8 K (QYHKUIIO OJHIEI HE3aJIEKHOI
3MiHHOI. J[JI1 1bOro BHpa3MMO 3 PIBHSHHS 3B’S3Ky X, uUepe3 X; 1
M1JICTABUMO Y IIUIbOBY PYyHKIIIO f (x, ;xz):
X, =8-x,,

f(x)=(x, _2)2 +(8-x, _5)2 =(x, _2)2 +(3—x1)2 .

2. Jlocmaumo ¢yHKIiO f (x 1) Ha OE3YMOBHUM EKCTPEMYM.
3HaiiIeMO KPUTHYIH] TOYKHU:
f'(x;))=2(x;-2)+23-x,)-(-1)=2x,-4-6+2x,=4x, - 10,
10 5
f(h)=w:4ﬁ—10=w:xf>z=3.
Bu3Haummo 3Ha4eHHs IpYyroi NOX1JHOI B TOYI X;:
f"(x,)=(4x,-10) =4>0.
3riIHO APYroi 10CTaTHhOI TEOPEMHU EKCTpeMYMY (DYHKIIIT MaeMO,
110 B TOYIl X; — MIHIMYM.
5 11 5 11
BpaxoByroun, mo x,=8-x;,=8——=—, maemo A| —,— |-
Y y oo X, 1 2- 7 ( 2’ ) )
TOYKa MIHIMYMYy MOYaTKOBOI 3ajadi, 110 MIATBEPJKYE IOIEpeIHi
pe3yJbTaTH.
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3. IlepeBipka po3B’sa3Ky 3aco0amMu onTuMi3anii TAOJUUYHOTO
penaxkropa Microsoft Excel

1. JInga BU3HAYEHHS ONTUMAJIBHOTO IUJIAHY 3a/1adl HENTiHIAHOIO
IpOorpaMyBaHHsI 3allOBHIOEMO BIJMOBIIHY (OPMY B JIMCTI MaKETy
Excel. Bka3zyeMo KIIITHUHKU B SIKMX OyJi€ MICTUTHCS pO3B’SI30K 3ajayl
(B16:C16). Boaumo BuUXIJHI JaHl 3ajadi: MaTPHULIIO-PSIOK
koedimieHTiB oomexxkenHss (B19:C19), 3nak ooOmexenHs (E19),
CTOBITYUK BUIbHUX uJieHIB oOMexxeHHs (F19), dbopmyny niBoi yacTuHu
oomexxenHs (D19) ta popmyny uminsoBoi pynkuii (D23) (puc.7.1):

D21 A F | =(B16-2)"2+[C16-5)"2
A B C D E F

15 [3miHHI X1 X2
16 |3HaueHHA IMIHHKX k f i
17

MaTpuuA koedilieHTie Mpaea
18 ObmemeHHA cHCTEMM 0DMEHEHD fieayacTHa 3HaK |yacTHMHa
19 1 1 |1 =CYMMMPOKM3B[SB516:5C516;B19:C19) = g
20 Hanpam
21 linwoea $yHELiA | | I:{Blﬁ—zlﬁ2+[l:15-5]ﬁ2 | min |

Pucynok 7.1 — IlouaTkoBi gaHi 3aj1a4i Ta GOpMyJIH 711 pO3paxyHKiB

2. Bubupaemo /annvie — Ilouck pewtenusn. Y 11aJJIOTOBOMY
BiKHi, 110 3’SBHUJIOCSI, BKa3yeEMO HEOOXiJHI JaHi. A came: IIJIbOBY
kmiTuHKY (D21), Hanpsim ontumizanii (MiHIMyM), aapecu KIITHUHOK B
Kl HEOOXIIHO ToMICTUTH KiHueBl pe3yiabratd (B16:C16) Ta
oomexxenns ($D$19=8F$19) (puc. 7.2).

3. Haxxumaemo Haiimu pewienue 1 OTpUMYy€EMO, IO PO3B’A30K
3HaiigeHo. BiamosigHo B kimiTuakax B16:C16 3HaXoauThCA 3HAYECHHS
ONTUMAJIBHOTIO PO3B’A3KY, a B KITHHII D21 ontumanbHe 3HAYEHHS
IIboBO1 GYHKIIT 3a1aul (puc. 7.3).

Sk OauMmo, ONTUMAIBHUW TUIaH OTPUMaAHUM 3acobamu

ontuMizaiii  Microsoft [Excel TOBHICTIO CIIBIAJAa€ 3 paHIIIEC
OTPUMAaHUMH PE3yIbTaTaMHU.
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MapameTpbl NoOWCKa PELLEHNA

CNTMMUEMPOBETE LIENEBYHD yHIKLMID: Rz
Ao (7)) Makoamym (@) Miasamymn () SHaueHwa; 0
MzMEHAA AYEMKM MEPEMEHHEIX:
$B616:9C516 R
B COOTEETCTEWM C OFPEHMYEHHMANA
D519 = §F519 . l [oasnTe

| MzMEHWTE

[ ¥aanuTte

| ChpoouTe

- | 3ArpyIuTL/CONPEHWTE

[] CrenaTk nepemerHble Bes orpaHUHEHMIA HEOTPMLIET ENEHLIMA
BribepuTe n . anr IZI
METOL PELEHME: OMCK PELIEHWMA HEMMHERHBIX 33084 METOAOM | MapameTpe

MeToa peweHHs

[nA rianknx HENWHERHEIX 38084 MOMONL3YHTE NOMCK PELUEHWA HENWHERHEIX 38084 METoaoM O,
ANA NMHEAHBIX 33484 - NOWCK PEWEHMA NMHERHBIX 3084 CMMNNEKC-METOAOM, & ANA HEFNAAKWX
338034 - SE0MKILMOHHEIA MOWCK PELIEHIAA,

| Cnpaeka | [ HaliTi peleHe ] | 3aKPEITE

Pucynok 7.2 — [{ianorose BikHO «Ilouck peuwienus

A B C D E F

13 3miHHI X1 X2
16 |3HAUEHHA 3MIHHKEY 2,5 55
17

MaTtpuua koediyieHTie| Niea Mpaea
18 ObmMemeHHA CHMCTEMM 0OMEREHD | YACTHMHA 3Hak YacTWHAa
19 1. 1| 1 e 8
20 Hanpam
21 Uinwoea dyHHLiIA | | 0,5 min | |

Pucynok 7.3 — OntumanbHuii 11aH 33241 HETIHIITHOTO MporpaMyBaHHs

Bionoegios:

5 11 1
min 3;2 ’Fmin=5'
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IATAHHA /14 ITIOTOYHOI'O TA NIACYMKOBOI'O
KOHTPOJIIO 3HAHB 3/I0BYBAUIB BUIIIOI OCBITHU

1. ITpeameT 00’ €KT Ta 3aBJIaHHS KYPCY.

2. ExoHOMIYHA cUCTEMA: TapaMeTpH, 3aJIeKH1 Ta He3aJIeXKH1 3MiHHI.

3. ExoHOMIYHA Ta MaTeMaTHUYHa IOCTAHOBKA OIITUMI3AIlIMHUX 3a1a4.

4. Knacudixkaris 3aja4 MaTeMaTUYHOTO MPOrPAMYBaHHSI.

5.3acrocyBaHHS METOAIB MaTEMaTUYHOIO IPOrpaMyBaHHS B
€KOHOMIIII.

6. ExoHoMiyHa Ta MareMaTH4YHa I[IOCTAHOBKA 3aJayl JIHIHHOIO
MpOrpaMyBaHHs.

7. @opmu 3amucy 3ajadl JIHIKHOIO NpOrpamMyBaHHS: 3arajbHa,
KaHOHIYHA, CHMETPHUYHA.

8. JlomycTrmuii, OMOpHUM Ta ONTUMAJIBHUI TUIaH 3aj7a4l JIHIAHOTO
MpOrpaMyBaHHs.

9. I'eomeTpuyuHa iHTEpIIpETaLlis 33a4i JIHIHOTO NIpOrpaMyBaHHSI.

10. Anroput™m rpadidHOrO METOAY PO3B'SI3aHHS 3aj]ayl JIHIMHOTO
MpOrpaMyBaHHs.

11. AAropuT™M CHMIUIEKCHOTO METOAY PO3B'I3aHHS 3a7a4l JIHIHOTO
MpOrpaMyBaHHs.

12. CrpykTypa CHUMIUIEKCHOI TaOnuil. Bu3HayeHHS MOYATKOBOTO
OIOPHOTO IIJIaHYy.

13. Teopema 1po ONTUMAIBHUN IUIAH  3aJa4i  JIHIKHOTO
MpOrpaMyBaHHs.

14. TlepeBipka OIOpPHOIO IJIaHYy Ha ONTUMAaJbHICThH. llepexim o
HOBOT'O OIIOPHOrO IuiaHy. HampssMHUM CTOBIYMK Ta HAIPSIMHHUN PAIOK.
Hanpsimauii enemenr.

15. lITtyuyni 3MiHHI. AJTOpUTM METOAY IITY4HOTO Oazucy
PO3B’s3aHHA 3aa4l JIHIMHOrO NPOrpaMyBaHHS.

16. Anroput™M  JIBOICTOrO CHUMILIEKC-METOAY PO3B’SI3aHHS 3aJay
JHIMHOTO MPOrpaMyBaHHS.

17. OcHOBHa Ta ABOICTa 3a/ayl SIK Mapa B3a€EMOCHPSHKEHUX 3a]1ay
JHIMHOTO MPOrpaMyBaHHS.

18. IlpaBusa moOya0BU ABOICTOI 3a7a4l JIHIMHOTO MPOrpaMyBaHHSI.

19. ExoHoMiYyHa IHTEpIpeTaIllisi BOICTUX 3aj1a4.

20. Anamiz  po3B’sA3KIB  JIHIMHUX  €KOHOMIKO-MaTe€MaTUYHHUX
MOJENEH.

21. Owuinka peHTabenbHOCTI NPOAYKIIi, sika BUPOOJIAE€THCS, 1 HOBOI
MpOAYKIii. AHaNI3 00OMeXeHb AeDIIUTHUX 1 HeJSe(DILUTHUX PECYPCIB.

22. AHam3 koe(dilieHTIB LUIbOBOI (PYHKIIi. AHam3 KOe(DILiEHTIB
TEXHOJIOTTYHOI MaTPUIIl JIsl Oa3UCHUX 1 BUIbBHUX 3MIHHUX.
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23. Ilpuknand NPaKTUYHOTO BUKOPUCTAHHSA JIBOICTHX OIIHOK Y
aHaJ31l EKOHOMIYHHUX 3a7a4.

24. ExoHOMIYHA 1 MaTeMaTU4YHa TOCTAaHOBKA TPAHCIIOPTHOI 3a/1aui.

25. TpancnoptHa TabIUIIS.

26. Teopema mpo ICHYBaHHS pO3B’ 13Ky TPAHCIIOPTHOI 3a/1aul.

27. 3BefeHHa  He30aJIaHCOBAaHOI  TPAHCIOPTHOI  3ajadl 10
30aJ1aHCOBAHOI.

28. Meroa MIBHIYHO-3aX1IHOTO KyTa MOOYJOBH IOYaTKOBOTO
OMOPHOTO IIJIaHy TPAHCIIOPTHOT 3aa4i.

29. Meroa MiHIMaJIbHOI BAPTOCTI NOOYA0OBH MOYATKOBOTO OIIOPHOTO
IJIaHy TPAHCIIOPTHOI 3a/a4i.

30. Meron noABiiHOI MepeBard moOyJ0BU MOYATKOBOTO OIOPHOIO
IJIaHy TPAHCIIOPTHOI 3aa4i.

31. Meron anpokcumarii  @orens 1MOOYJI0BH  TOYaTKOBOTO
OMOPHOTO IIJIaHy TPAHCIIOPTHOT 3aa4i.

32. AJTOpUTM METO]ly TOTEHIIIAIB.

33. IlepeBipka oOmopHOro IUIaHy TPAHCIOPTHOI 3ajaydl  Ha
ONTUMAJIbHICTB 3a JOTIOMOTOI0 METOAY MOTEHITIAIB.

34. Ilepexia BiJi OJTHOTO OMOPHOrO IUIaHY TPAHCIOPTHOI 3ajiayl 10
1HIIOTO y BUNIAJAKY HOPYIIEHHS! YMOB ONITUMAJIbHOCTI.

35. ExoHOMIYHA 1 MaTeMaTU4Ha MMOCTAHOBKA 3a]1a4l I[1JI0UYMCIOBOTO
MpOrpaMyBaHHs.

36. Bu3HaueHHs ONTUMAJIBHOTO IUIAHY 3aJayl IIJIOYUCIOBOTO
nporpamyBaHHs MeTojioM ['omopi.

37. Bu3HaueHHs ONTUMAJIBHOTO IUIAHY 33/a4yl IIJIOYMCIOBOTO
MPOrpaMyBaHHS METOJIOM «BITOK Ta MEX.

38. ExoHOMIYHa 1 MaTeMaTM4yHa I[IOCTAaHOBKAa 3ajayi JpoOOBO-
JHIMHOTO MPOrpaMyBaHHS.

39. Bu3HayeHHs ONTUMAJBHOIO IUJIaHy 3ajadl JIPOOOBO-IIHIHHOTO
MporpaMmyBaHHs rpaplYHUN METOAOM.

40. BusHaueHHs ONTUMAJIBHOIO IUIAHY 3aJa4l JAPOOOBO-IIHIMHOIO
MPOrpaMyBaHHs CUMIUIEKCHUM METOOM.

41. ExoHOMIYHA 1 MaTeMaTW4Ha ITOCTAHOBKA 3aJayl HEJIHIHHOTO
MpOrpaMyBaHHs.

42. BuszHaueHHS ONTUMAJIBHOIO IUIAHY 3aJayl  HEJIHIAHOIO
porpaMmyBaHHs rpaYyHUM METOOM.

43. Kiacuuynuit METO/ onTuMi3aIi 3aaq HEJIHINHOTO
MporpaMyBaHHsT Ha ©0a3l BUKOPHUCTaHHA MHOXXHHUKIB Jlarpamxka Ta ix
€KOHOMIYHA IHTEepIpeTallis.
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KPUTEPIi OLIIHIOBAHHS PE3YJBbTATIB HABUAHHSI
TA PEUTUHTOBA OLIHKA 3HAHB 3/IOBYBAUIB BUILIOI
OCBITH 3 JUCLUILIITHA

Oyinosanus 3HaHb  3000y68auié  6uW0i oceimu nio  Hac
1AaO0OpAMOPHUX 3aHAMb MA BUKOHAHHA [HOUBIOYAIbHUX 3AB0AHb
NPOBOOUMBCS 34 MAKUMU KPUMEPIAMU.

1) po3ymiHHS, CTYIIHb 3aCBOEHHS TeOpili Ta METOHOJIOTII
po0JIeM, 1110 PO3TJISAIAI0ThCS;

2) BMIHHSA Ta HaBUKU PO3B’A3yBaTH NPUKIAIHI E€KOHOMIiYHI
3ajaui.

[Ipu oliHIOBaHHI 1HAMBIAYaJbHUX 3aBJaHb yBara NpUILUISETHCS
TaKOX iX MPaBUILHOMY O(OPMIIEHHIO Ta 3MICTOBOMY HAIIOBHEHHIO.

[Ipu oliHIOBaHHI PE3yJIbTATIB CAMOCTIMHOI poOOTH 3700yBayiB
BUILOI OCBITM BpAaxOBYEThCS OCOOMCTHMH BHECOK 3700yBauya Ta
KOPEKTHICTh BUCHOBKIB.

Peiitmunzoea ouinka 3nanv 3000y6auie eunioi oceimu

Ne dopmMa KOHTPOJII0 Koutpoas | MakcumanabHa/
n/n NPOTAroM MiHIMaJIbHA
ceMecTpy KIIBKICTH 0aJ1iB

3micToBuii moayab 1. MogeJii JiHIHHOrO NPOrpaMyBaHHA

1. | AynutopHa po0OoTa B T.4.:

- 1abopaTopHi poOOTH, OMUTYBAHHSI 3 15/9
2. | CamocrTiiina poboTa B T.4.:

- OTpaIlOBaHHS TEOPETUYHOTO 5 5/3

Marepiany

- TECTH JJIs1 CAMOKOHTPOJIIO 5 5/3
3. | MoaynbHuii TecT Ne 1 1 5/3

Bceboro 3a 3micToBuii MOYJIb X 30/18

3micToBuii Mmoayasb 2. TpancnopTHa 3aga4a, MojeJIi HUIOYHUCI0BOI0 Ta
HEJIiHIHHOT0 MPOrpamMyBaHHS

4. | AyautopHa poboTa B T.U.:

- 1abopaTopHi poOOTH, OIUTYBAHHS 4 20/12
5. | CamocriitHa po6oTa B T.4.:

- OMpAIFOBAHHSA TEOPETUYHOTO 4 4/3

Marepiany

- TECTH JJIs1 CAMOKOHTPOJIIO 4 4/3
6. | MonynbHuii Tect Ne 1 1 5/3

Bceboro 3a 3micToBuii MOYJIb X 33/21
7. | IlincymKkoBuU# Tect 1 20/12
8. | Po3paxyHkoBo-rpadiuna pobora 1 10/6
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9. | HaykoBo-gociinHa pobota 1 7/3

Pa3om mo aucummurini 100/60

[IpomMixkHUII KOHTPOJb 3HAaHb 3AIMCHIOETHCS Yy  BUIVIAIL
aTecTalii, sKi TNPOBOJATHCA 3a pe3yjbTartaMud O0OOB’SI3KOBHUX
KOHTPOJILHUX 3aXOJiB, IO MepeadadyeHi HaBUYAIBHOI IMPOIrpamorlo:
BUKOHAHHS JabopatopHux poOiT 3 mnepeBipkoro Ha [IEOM,
TECTYBaHHS, IPOBEJCHHS ONUTYBaHHS, BUKOHAHHS 1HJMBIIYyaIbHHUX
PO3paxXyHKOBO-TpadiyHUX poOIT, HAYKOBO-JOCHIHA poOoTH. B KiHII
ceMecTpy 3100yBayi BUIIOI OCBITH 3[al0Th 3aJlIK 3 KYpCY.

Iliocymkosuit  Kommpoav 3HAHb 3AIUCHIOETHCS  IUISIXOM
CKJIQJIaHHS 3aJiKy B YCHIM (opmi. Jlo 3amiky nmonyckaeTbes 3100yBayl,
Kl 3aCBOLIM TEOPETUYHUWA MaTepiai, NPOMILIM TECTyBaHHS,
BUKOHAJIM 3TIIHO 3 BUMOraMu JabopaTopHi Ta PO3pPaxyHKOBO-
rpadiuHi poOOTH Ta HaOpaiu HEOOX1IHY KIIbKICTh OalliB.

Kputepii oIliHKK BIAMOBiJEH HAa MUTAaHHS, III0 BUHOCSATHCS Ha
3aJIIK, HACTYIIHI:

- «3apaxoBaHO» — 3700yBay BWIIOI OCBITH JaB IPaBWIbHI 1
BUYEPIIHI BIJINOBI/II HA MOCTABJICHI TEOPETUYHI MUTAHHS, B SKUX BiH
MOKa3aB PO3YMIHHS, CTYIiHb 3aCBOEHHS TeOpii Ta METOHOJIOrIi
po0JIeM, 1110 PO3TJISIAI0ThCS;

- «HE 3apaxoBaHO» — 3/100yBay BUIIOI OCBITH JaB HENPaBUJIbHI
BIJITOBI1/I1, B IKMX BiH MPOJEMOHCTPYBAB 3HAYHI IPOTAJIMHU Y 3HAHHAX
3 OCHOBHOI'O MPOrPpaMHOIr0 MaTepiaiy.

OuinroBanHs 3HaHb 3BO 371HCHIOETBCS 3a PEUTHHTOBOIO
cucreMoro OaniB. [TinCyMKOBHI KOHTPOJIb BUKOHYETHCA 3T1AHO IIKAIH
OL[IHIOBAHHS.

Posnoain 6auiB, iKi OTpUMYIOTH 3100yBa4i BUIIOI OCBITH,
Ta MIKaJa OHNIHIBAHHA - 3aJIIK

Cyma GaniB 3a Bci Buau | OrriHka . :
. . . Orinka 3a HaI[lOHAJIBHOIO LIKAJIOI0
OCBITHBOI A1SJIBHOCTI ECTS
90 - 100 A
82 -89 B
75 - 81 C 3apaxoBaHoO
64 - 74 D
60 - 63 E
35-59 FX HeE 3apaxX0BAHO 3 MOKJIMBICTIO IOBTOPHOI0
CKJIAJIAHHS
0-34 F He 3apax0BaHO 3 000B'I3KOBUM
NMOBTOPHUM BHBYEHHSM JUCIUIJIIHH
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