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BCTYII

3amadi onTUMI3alii YM eKCTpeMalbHi 3a/1aui 3yCTPidaroThCs TaM, JIie
ICHYIOTh OaraToBapiaHTHI pillIeHHs MO BiIHOIIEHHIO 10 SBUIIA YK 00’€KTa
0 AOCHiKYeThes. ToAl 3amauero € MoIyK ONTUMAIBHUX PillleHb, TOOTO
Halikpamux B SKOMych ceHci. Kpwurepiem TOmIyKy € KpuTepii
ONTUMAIBHOCTI. J[JIs1 BUpPIIIIEHHS 3a/1a4 ONTHUMI3allii BU3HAYAETHCS 1IJIHOBA
(GYHKIIA KA € KUTbKICHUM BUPaXEHHSM KPUTEPII0 ONTHMI3aIlii.

CyTHIiCTh ONTHUMI3alIHHUX 3a]au TOJIATaE B MOIIYKY EKCTPEMyMy
(MakcumyMy ab0 MiHIMYMY) IUTbOBOT QYHKIIIT. AHATITUYHE pilIEHHS 3a/1a49
ornrumizamii nusIxoMm AudepeHIfitoBaHHs (YHKIIH MTOBHICTIO BHPIIIEHO B
MaTeMaTHYHOMY aHai3i, ajie P JOCIIHKEHHI TEXHIYHUX 00’ €KTIB, sIKi, K
BIJIOMO BIJJHOCSATBCS [I0 «IIOraHO OpPraHi30BaHUX» CHCTEM, (YHKIIi, IO
ONMKCYIOTH Ti UM 1HIII 1X XapaKTEPUCTHKHU HE 3aBKIU TUPEPEHIIIIOIOTHCS 200
iX mudepeHITiFoBaHHs BUKITUKAE JIEAK] CKIIQIHOIII ITOB SI3aHi 13 BUIOM CaMUX
¢dyukiiit. KpiM Toro Ha ¢akTop, 1110 BXOAATH J0 HiI0BOI (YHKIIT MOXKYTh
OyTH HaKJIaJeH]1 YICIICHHI 0OMEKEHHS, 0 YCKIIAIHIOE TIPOIEC OITUMi3aIlii
abo TmomyKy Haikpamoro pimenas. ToMy HalKpamie pilieHHs, 0
BiAMOBiae iCHyIOUMM OOMEXKEHHAM HE 3aBXAW Oyne CchmiBmamaTH 3
eKCTPEMYMOM IiTbOBOI (yHKIii. B 3aranpHOMY BHMaIKy HighoBa (QYHKITiS
B3arajii Mo)ke He MaTH eKCTPEMYMiB — HapuKiag OyTH JiHIHHOI (hopMu.

Buxmaneni Bume MipKyBaHHS I BUPIIIEHHS ONTUMI3AIlIHHUX 33124
BHMAraroTh  3aCTOCYBaHHS  YHCEIBHHUX  METOJIB, CHeliaTbHIX
PO3paxXyHKOBUX TPOIEAYp Ta aJrOPUTMIB O3HAHOMIICHHIO 3 SKUMH Ta
HaOYTTIO MPaKTUYHUX HABHYOK 1 MPUCBSIYEHI IPAKTUIHI pOOOTH.

3ayBakuMo, 1110 sKo OesnepepBHa ¢yHkuis f (X) mae B Toumi X*
MmiriMy™m, To ¢ynkiis -f (X) B X* mae makcumym. Tomy [Uist BiAIIyKaHHS
MaKCUMyMY 3aCTOCOBYIOTBCS Ti )K METOH, IIIO 1 TS BiIIyKaHHS MIHIMyMY.
Buxonsun 3 mporo jgami My OyZeMO TOBOPHTH TUIBKH PO 3aBJAHHS
BiJIIyKaHHs MiHIMyMy Oe3repepBHOi Ha Biapi3Ky [a, b] ¢pynxuii f (X).



1. IPAKTHYHA POBOTA Nel. 3AT'AJIBHI BIIOMOCTI
ITPO ONITUMIBAIIIO TA TOPIBHSIHHS YNCEJbHNUX
METO/AIB OJJHOMIPHOI BE3YMOBHOI1
ONTUMIBALIT

1.1 MeTa poboTn

- BuBuuTH B YOMYy MOJISTa€E 33/1a4a ONTUMI3ALlii;

- 3acBOiTH TEOPETHUYHI BIJOMOCTI TPO: ONTUMI3AIIAHI Moje, iX
CTPYKTYPY Ta IPUHIIUITH T00YA0BU; KPUTEPIii ONTUMAIBLHOCTI Ta HIJIHOBI
GyHKIL

- BuBuutn Meroam uymcenbHOI Oe3yMOBHOT onTuMizarii QyHKIH Ta
mo0yI0BY aJITOPUTMIB Ha TX OCHOBI;

- OsHafloMuTHCS 3 KpHUTEpPISIMH €()EKTUBHOCTI UHCENBHUX METOJIIB
0e3yMOBHOI ONTHMI3aIlii Ta HABYUTHCS BUOMPATH aITOPUTM HAMOIITBITT
3pYYHUH 71 BUPITIICHHS ITOCTaBJICHOI 3a/1adi.

1.2 3aBaHHA Ha MiATOTOBKY 10 NPaKTU4YHOI podoTn

JUIst  MATOTOBKM 1O TPAKTHYHOI POOOTH HEOOXITHO 3acBOITH:
TEOPETHYHUH MaTepial TPHCBIUCHUM ITOCTAHOBIN 3afadi ONMTHUMI3AIlii;
OCHOBHHM TEpMiHaM Ta BH3HAUCHHSIM, KPUTEPiSIM ONTHMAIBHOCTI Ta
UITHOBUM (YHKITISIM; CTPYKTYpP1 ONITUMI3aliHHUX MOJIENel Ta iX moOyAoBi.
Oco0nmBy yBary MpHUIIATH YACEIHHIM METOJIaM 3BYKEHHS iHTepBaIy.

PexomenmoBani mkepena: nekiii 3 kypey; [1] — C.4 - 25

1.3 KoHTpOABbHi 3anIMTaHHA JAJI cAMONepeBipKHu Ta
KOHTPOJIIO NiATOTOBJEHOCTI 10 podoTH

1. Slke pimieHHS HA3UBAETHCA ONITUMAITBHUM?

2. 3 dYoro MOXe CKIAJaTUCS MHOXHHA DIillleHb IPH ONTHUMIi3alii
TEXHIYHOTO 00’ €KTY?

3. Sxi ocobmuBocti onTumizamii  iCHYIOTB OpU  BHKOPHUCTaHHI
OOYHCITIOBATILHOI TEXHIKU?

4. Sxi nepeayMoBu HeOOXi/THI JUII TOCTAHOBKH 3a/1a4i ONTHMi3arlii?

5. B yomy monsrac MaTeMaTHYHHNA OIMKC 3a7a4i ONTUMI3aIlii?



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

B yomy nossirae ckinagaHHs anropuTMy ONTHMI3alii?

B yomy nossirae MoJentoBaHHA Ha OCHOBI MPUHIIMITY ONTHUMI3amii?
SIKi eneMeHTH MPUCYTHI B ONTUMI3amiiHii Moaemi?

1o Take daxTopu?

. [aliTe BU3HAYCHHS TEPMIHY «I1apaMeTPH».

. o Take kpuTepiit onTUMANBLHOCTI?

. Ilo Take minboBa QyHKILis?

. 3a IKMMU NPUHIIUIIAMY TIOBUHHA Oy TyBaTHCS [UIbOBA QYHKIIis?

. SIxa QyHKIISI HA3UBAETHCS YHIMOJAILHOKO?

. B yomy nonsirae npuHIMIT OJJHO3HAYHOCTI?

. B yoMy monsirae npuHIHMIT BiAMOBITHOCTI?

. B womMy nonsirae npuHIHI KepOBaHOCTI?

. Jlo yoro 3BoauThCS 33aua ONTUMI3ALIT IITLOBOT (BYHKIIIT?

. Skl xapakTepHCTUKM  3a3BHYail  NMpUHMArOTBCS  SIK  KpHUTepil

ONTUMAJILHOCTI?

OxapakTepu3yiTe BUMOTH JI0 KPUTEPIiB ONITUMATBLHOCTI.

UuM BiZpi3HAETHCSA CTATUYHA Ta TUHAMITHA ONITHMI3aIlisi?

Slka onTuMizallis HA3UBAETHCS OTHOMIPHOIO?

IIlo Take crarmioHapHa TOYKa?

[{o Take omHOMipHA 6E3yMOBHA ONTHMI3aIlis?

YoMy mepeBakHO pO3TISAAETHCS MiHIMIZaIis QyHKITT?

YoMy € HEOOXiTHICTh 3aCTOCYBaHHS YHCETHHUX METOMIB?

o Take Bimpi3oK JIoKami3amii?

Ska Tpilika urcen Ha3UBAETHCS BAAJIOW?

o rake itepartisa?

Sk BUBHAYAETHCSA TOYHICTh YUCETHFHOTO METOTYy?

Ski rpynu METOiB BUKOPHCTOBYIOTHCS ITPH OJTHOBUMIPHiil OITTUMI3aIlii.
Sxuii iHTepBaN HAa3UBAETHCA IHTEPBAJIOM HEBU3HAYEHOCTI?

B yomy nossirae MeToz 3aranbHOro NOMIYKY MiHIMyMY?

B gomy mosrae MeTox OJOBUHHOTO MUTEHHS (iX0TOMIi)?

B yomy nossirae MeToz1 30J10TOTO IEPETUHY?

YoMy HOPIBHIOE «30JI0TE BiTHOLICHHS»?

HasBiTh cmoci®0 Ta aiaropuTM BCTaHOBJIEHHSI BHXIJHOTO IHTEpBATY
HEBU3HAYEHHOCTI.



1.4 3apnanus, 3micT po6oTu Ta 3BiTY

Hus dynkiii 3agaHoi BiAmoBigHO BapiaHTy Tab6mn.1.1 BuU3HAYUTH
MiHIMYM Ha 3aJlaHOMY BiIpi3Ky JOKali3alii 3 TOYHICTIO € HACTYMHHMHU
YHCENbHUMHI METOAaMU:

»  3arajbHOrO TMOLIYKY;
»  IIXOTOMIT;
» 30IJI0TOTO NIEPETHHY.

[NopiBHsTH e]eKTUBHICTh 3aCTOCOBAHMX METOMIB 32 KIJBKICTIO
iTepallii JUIs JOCATHEHHS 3aJlaHOi TOYHOCTI; KUIBKICTIO apu()METHUHHUX
orepariii B iTepallisix; YHIBEpCAJbHICTIO I10 BiJHOIICHHIO 0 I1JILOBOI
GyHKI

B xoni poGortu moBwHHI OyTH BHKOHAHI Ta BijoOpaxkeHi y 3BiTi

HACTYyIHI Mdii, a TAKOX BIJOMOCTI:
1. Tema Ta mera po0OOTH;

Buxigni gaHHi;
AJNTOPUTM TIOIIYKY 3 PO3PaXyHKOBHUMH (hOPMYIIaMH;
ITepariii Ta pimeHHs IO KOXKHOMY 3 METOJIIB;
Ecki3u o po3paxyHKiB;
BucHOBOK CTOCOBHO IMOPIBHSAHHS YUCEIIBHUX METO/IIB;

ok wd

Pospaxynxu moocymv 8UKOHYBAMUCA 3 BUKOPUCIMAHHAM 0)0b AKUX
IHCmMpYyMeHmie ma npocpamHo20 3a0e3neyeHHs, Hanpuxkiad mabauys
Microsoft Excel

N.B. Iicna nepwoi imepauii neo6xiono nepexonamucs 6 iCHy8aHHi
«80anoi mpinuKu uucen», ma GUKOHAHHI YMOGU YHIMOOATbHOCHI O
6iopi3ky nokanizayiu. Ilpu ix eiocymnocmi idpizox (inmepean)
noKanizayii HeoOXiOHo 30invuiyeamu 6 OIK HAUMEHUWI020 3HAYUEHHA
dyukuii na ioco kpasx. B ceow uepey, 3naune 30invuieHHA GIOPI3KY
JAoKanizayii npuzeeoe 00 30inbuienua KinbKocmi imepayiil.



Tabmums 1.1 - Buxigni qaHi 1o npakTHYHOi podoTH

Bapianr Oynkuis f(X) [a, b] €
1 f (x)=xsinx + 2cosx -5; -4 | 0,02
2 f(x) =x*+8x3 —6x2 —72x + 90 1,5;2 | 0,05
3 f(x) = 3x* —10x3 + 21x2 + 12x -0.5;0,5 | 0,01
4 fx) =x®+3x2+6x—1 -1;0| 0,1
5 f(x) =10-x-In(x) —x?/2 0,2;11 0,02
6 fl) =x*+2x>+4x +1 -1;0| 0,11
7 f(x) = x° —5x3 + 10x% — 5x -3;-2| 01
8 flx) =x%+3x-In(x) — 1 0,5;1 0,05
9 f(x) = x? — 2x — 2cos (x) 0,5;1 10,05
10 fx) = (x+ 1)* — 2x? -3;-2 | 0,05
11 f(x) = (1 — e*sin (x))? — 2x? 0;1(0.01
12 G = szﬁ 2,0 0,01
13 flx) =2x? +3e™* 0;110,02
14 FG) = —e~*In (x) 0;1]0,01
15 f(x) = —x - sin(In(x)) 10; 12 | 0,01

®ynxuis: f(x) =90 + 10 = (1 + In(2x))? * cos (x)

1.5 Ipukaag po3paxyHKy

IarepBan HeBusHaveHocri: [2, 4], € = 0,001




KinpkicTs inTepBaiiB po3outts — N = 20.

IMosicuenns 10 Meroxy auB. Po3min 5.1.1 ta Puc.5.3 [1]. OcHoBHi

pe3yJbTaTH PO3paxyHKy 3BeeHO B Taou. 1.2

1.5.1. 3aeanvruii nowyk

Tabmmus 1.2 - PesynbTaTit po3paxyHKiB METOJIOM 3araJibHOTO MOLTYKY

Hlar Pozpax. | f(X)
)
5 ) TOYKH —.
5 85 g
£ £ E S |
= = 5 s 2 a g
2| 8 8 £ g X* =
2| &Q % 9 b I
5| 28 g 2 ®
N - = =z
1 [2,4] 2 012 66,3029 -
3,3 7,6919
4 28,0152
2 | [3.2,3.4] 0.2 0.01 [ 3.2 8,5547 0,04
3.34 7,6000
3.4 7,74058
3 |[3.33, 0.02 0.001 | 3.33 7,6092 0,005
3.35] 3,345 7,5989
3.35 7,6001
4 | [3,344; 0,002 | 0,0001 | 3,344 7,59897 0,0001
3,346] 3.3449 7,59893
3,346 7,59899

Pitrenns: MinimMasbHe 3HaueHHs QyHKii mpu X = 3.34489 - f(x)=7.598934

3enenum KonbLOpoM UQLNEHO MiHIMATbHE 3HAYEHHA QYHKYIT ma 8i0nosione
3HAYEHHS Ap2YyMEeHmy
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Pucynok 1.1 - Ecki3 10 MeTORy 3araJIbHOTO MOLIYKY

KinpkicTs iTepartiit — 5
Kinbkicth apudMeTHIHHX il B iTepalisix: po3paxyHOK TOUOK — 21,
po3paxyHOK 3HaueHHs GyHKIll — 21. 3aramom: (21+21)*4 = 210

1.5.2. Memoo ouxomomii

[Mosicuenns g0 Metoxy auB. Posmin 5.1.2 Ta Puc.5.4 [1]
Buxomsun 3 3amanoi Tounocti, npuiiMaemo 6 = 0.001
Pesynprarn po3paxyHky 3BeneHo B Tabm. 1.3.

3enenum KonLOPOM GUOIIEHO MIHIMANbHE 3HAUEHHS PYHKYIT ma 8i0nogioHe
snavenns apecymenmy, Cipum — 3HAYEHHA WO 6BIIOYMb Y HACMYRHY
imepayiro AK IHMepeasl He6USHAYEHOCMI
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Tabmuns 1.3 - Pesynbraté po3paxyHKy METOJIOM JUXOTOMIl

ITeparis InrepBan Po3paxyHnkoBi f(x) [Moxubka
Ta/abo TOYKH
JOBXWHA
1 [2,4]/2 X1 66,302931
X3-512 12,84091
X3 12,840768 -
X3+5/2 | 3,000005 | 12,84062 |¥
X2 28,015236
2 1,00005 | X1
X3-6/2 | 3,499993 |  8,730558 |4
X3 8,730632 0,5
X3+5/2 8,730705
X2 4
3 0,500008 | X1 2,999995
X3-812 8,011717
X3 8,011674 0,25
X3+5/2 | 3,250004 |  8,01163 | ¥
X2
4 0,250009 | X1
X3-512 | 3,374993 | 7,641097 | 4
X3 7,641111 0,125
X3+5/2 7,641126
X2 3,500003
5 0,125009 | X1 3,249994
X3-512 7,647407
X3 7,647392 0,062
X3+3/2 | 3,312503 | 7,647377 |V
X2
6 0,06251 | X1
X3-512 7,59899496
X3 7,5989944 | v 0,031
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Itepauis | Iurepsan PospaxyHKOBi f(x) IToxnGka
Ta/ado TOYKH
JIOBXKHWHA
X3+8/2 | 3,343753 | 7,5989939
X2
7 0,03126 | X1
X3-6/2 | 3,359368 | 7,608674 | +
X3 7,608681 | | 0,015
X3+5/2 7,608688 | |
X2 3,375003
8 0,015635 | X1
X3-6/2 | 3,351556 7,600999 |
X3 7,601002 0,008
X3+5/2 7,601005
X2 3,359378
9 0,007822 | X1
X3-612 | 3,34765 7,599289 |+
X3 7,59929 0,004
X3+5/2 7,599291
X2 3,351566
10 0,003916 | X1
X3-512 7,598965 |
X3 7,598965 0,002
X3+52 [F33489061 7,599291
X2 3,34766
11 X1 3,343743
X3-612 | 3,344675 | 7,598937
X3 3,344725 | 7,598936 0,0009
X3+5/2 | 3,344775 | 7,598935
X2 3,345706
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Pimenns: miniMasnbHe 3HaueHHs QyHKuii mpu X = 3.344775 - f(x)=7.59894

8/2 /2

T |

Pucynok 1.2 - Ecki3 1o metoay nixoromii

Kinpkicts iTeparmiit — 11
KinpkicTh apupMETHIHIX OTepartiii:
- ireparis 1 — 8 omepartiit
- irepamii 2 ...10 — 10x6 = 60 omeparii
3aranom: 68

1.5.3. Memoo 30n0mozo nepemuty

[Mosicuenns 10 Metoay auB. Posmin 5.1.3 ta Puc.5.5 [1]
Pesynbraru po3paxyHky 3BeneHo B Tabm. 1.4.

3enenum KonbOPOM BUOLNEHT MIHIMATLHI 3HAUEHHS YHKYIT ma 6i0n0GIOHuUI
apaymenm Ha KOJCHI imepayii, @ makoic NONepeone 3HA4EHHsL Ap2yMenmy,
wo esitide 6 HacmynHy imepayiro AK O0OHA 3 Medc IHmepeany
HEeBUSHAYEHOCMI;  JHCOBMUM — MAKCUMATbHI  3HAYeHHA QYHKYii ma
8IONOGIOHUL ApEyMeHM.
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[Toxnbka po3paxoBYETHCS SK:
lx; — x4l <€
[IpuiimMarouu 10 yBaru Takox:

lf(x) = fxisDl < e

Tabmuus 1.4 - Po3paxyHOK METOZOM 30JI0TOTO ITEPETHHY

Itepartist D Po3paxyHKoBi f(x) [MToxnbka
TOYKHU
1 2 X1 66,302931
X3 21,74558
X4 3,2360939 | 8,1405105
X2 28,015236
2 1,236094 | X1 A
X3 3,236036 |  8,141084
X4 9,1770991
X2 4
3 0,763964 | X1 2,763906
X3 11,32125
X4 3,2360718 | 8,1407297
X2 v
4 0,472166 | X1
X3 8,140949
X4 3,3475251 | 7,5992575 | 0,111
X2 3,5278702
5 0,291821 | X1 3,23605
X3 3,347511 |  7,599254 0,000014
X4 7,8378499
X2

Pimenns: miniManeHe 3Ha4eHHs GpyHkuii mpu X = 3.347511 - f(x)=7.599254
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KinpkicTs iTepaniii — 5

KinpkicTb apupMeTHIHNX Onepartiii:
Itepamis 1 — 6

Iteparii 2...5 — 4x4 = 16

3aranom: 22

Pucynok 1.3 - Ecki3 10 METO/y 30J10TOTO IIEPETUHY
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2. IPAKTUYHA POBOTA Ne2. BE3YMOBHA
OIITUMI3AIIA ®YHKIII METOJIOM
HOKOOPAUHATHOI'O CITYCKY (I'AYCCA)

2.1 MeTa poboTm
- 3acBOiTH TEOpPETUYHI BiIOMOCTi PO penbed QyHKIii 6araTbox 3MiHHIX
Ta T ONTHUMI3AIliO;
- BuBuuTH B HOMY MOJIATa€ METO] TOKOOPJMHATHOTO CITYCKY;
- OrpuMaTy TpPaKkTHYHI HABUYKK O€3yMOBHOI omTuMizamii QyHKIil
0araTbOX 3MIHHMX METOOM TOKOOPAMHATHOIO CIIYCKY.

2.2 3aB1aHHA HAa MiIATOTOBKY 10 NPaKTH4YHOI podoTn

Jnst migroToBKH J0 TMPAKTUYHOI POOOTH HEOOXIMHO 3aCBOITH:
TEOPETHYHNNA Marepian TMPUCBSYCHUN onTuMizamii ¢GyHKIT Oararbox
3MIHHHX; OCHOBHUM TE€pMiHaM Ta BU3HAYEHHAM; pelibedy GYHKINI Ta Horo
pI3HOBHIaM; TIOCTIJIOBHICTh ONTHMI3aIii METOAOM ITOKOOPIMHATHOTO
crycky. IIOBTOpHTH METOaM ONMTHMI3aIlii MUISIXOM 3BYXKEHHS IHTEPBATY
HEBM3HAYEHOCTI;

PexomennoBani mxepena: nekiii 3 kypey; [1] —C.20 - 27, C.31 - 35

2.3 KoHTpOJbHi 3aNIMTaHH JAJf CAMONEPEBIPKH Ta KOHTPOJ IO
niAroToBJaeHOCTi 10 pobdoTH

YoMy € HEOOXiTHICTh 3aCTOCYBaHHS YHCEITHHUX METOMIB?
o Take BiIpi30K JTOKami3amii?

Ska Tpilika urcen Ha3MBAEThCS BAAJION?

o Take itepartis?

SIK BU3HAYAETHCS TOUHICTh YHCEIBEHOTO METOTY?

Sxi rpynu METO/IiB BUKOPUCTOBYIOTHCS TIPH OJHOBUMIpPHIH
onTuMizarii.

Sxuii iHTEepBaN HAa3UBAETHCA IHTEPBAJIOM HEBU3HAYEHOCTI?
Ha3BiThb crioci6 Ta anropuT™ BCTaHOBJICHHS BUXIJHOTO iHTEPBAILY
HEBU3HAUYEHHOCTI.

9. Sk yTBOpIOIOTHCA JiHIi PiBHA?

ok wnE

®© N
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10. Sxi Tunu penvedy QyHKIIT iCHYIOTB?

11. Sxum ynHOM 300paxyeThCs penbed QyHKIIT Ha MIIOMIMHI?

12. o Take cripaBxHiii sip?

13. o Take cripaBxHiit rpeOiHb?

14. IIlo Take po3B’s3HuUM sip abo rpediHb?

15. Yum xapakTepusyeThesi HEBMOPSAKOBAHUN THI pebedy?

16. B yomy nomnsirae metox ["aycca?

17. Yu 3aBxay MOXKHA BIJIHAWTH MIHIMYM 3a JIOTIOMOI'OX0 METOTY
l'aycca?

18. Jlns sikux THOiB peiabedy HaMOLIBII MiaX0uTh MeTo 1 ["aycca?

19. B sikocTi 4or0 BUKOPHUCTOBYIOTH Haivacrimre meroy ['aycca?

2.4 3aBnaHHf, 3mMicT po6oTHu Ta 3BiTY

s byHKIIT 1BOX 3MIHHHX, 3a7aHol BiAmoBigHO Bapianty Ta6m.2.1,
BU3HAYNTH OC3yMOBHHH MIiHIMYM Ha 3aJaHOMY BiApi3Ky JOKami3ailii 3
TOYHICTIO € MeTOJOM ['aycca, BUKOPHUCTOBYIOUH TIPH IIbOMY Ha CBiif BHOIp:
METOJ 3araJlIbHOT0 TMOMmIyKy abo Meroa aixoTomii abo MeTOa 30JI0TOTO
MEPETUHY

B xomi pobotu moBmHHI OyTHM BHKOHAaHI Ta BiJOOpakeHi y 3BiTi

HACTYITHI Jii, a TAKOX BiJOMOCTI:

1. Tewma Ta merta poboTu;
Buxigni gaHHi;
ANTOPUTM MOILIYKY 3 PO3PaXxyHKOBUMH (OPMYJIaMH;
ITeparii;
Pimenns;
Ecki3 1o po3paxyHKy;
BucHOBOK;

No ook o
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Tabmuns 2.1 - Buxigsi qaHi 1o npakTHYHOT podoTH

Bap. f(x) [aL; b1] e
[a2; b2]

1 F(x) = x2 +2x3 + e+ — x| 4 2x, 11 0,001
-1;1

2 XX 2,0 0,002

f(x) =\/xf +0n-12 4145 -2

2 3 0; -2

3 flx) =xf +x3 +x3x2 4+ 2x, + x, -2;2 0,002
-2;2

4 f(x) = x2 + 3x2 + cos (x; + x3) -2;2 0,001
-2;2

5 / -2;2 0,005

FOO) = [2x2+x2 +1+e¥+% —x, —x,

-2;,2

6 -2;2 0,002

f(x) = 2x;c08 (x; + x,) + x3 + 4 _|x? + x2
-3, 1
1 .

! FG) = 22, — 5x, + T2 31| 0001
-2;2

8 F) = x2 +4x3 — e+ —2x, +x, 2,2 | 0,005
-2;2

1 1 .

? F(xX) = 4x, + 3x, + 2037172 31 0,002
-2; 2

10 f(x) = 2xt + x3 — x?x% + 3x; + 5x, -3;1 0,001

-3;1
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2.5 Ilpukaaa po3paxyHKy

1
®yukuis: f(x) = 3x5 + ix% + Ze_(5x1+x2)
IatepBan HeBU3HAUEHOCTI: X1 [-2, 2], X2 [-2, 2], € = 0,001
Oo6upaemo meron 3aranpHoro nomyky N = 20
AJNTOPUTM MONIYKY 110 KOXKHIN 31 3MIHHHX:

» JloBXHHa IHTEpBAITYy HEBU3HAYEHOCTI:

Di = bi —a;
» Illar po30uTTs B iTeparii i:
5 =2t

‘N

> BusHayeHHs 3HAYEHHS (baKTopy Xi-
xl-j=ai+(]'—1)-5i, ]=1,_N

» Po3paxyHok 3HaueHb QyHKIIT f (xl- j) Ta BUOIp MiHIMAJIBHOTO:
* * . . T nT
x; = x;j ans sikoro f(x;) = mm(f(xij)), j=1N
» JloBxrHa iHTEpBATy HEBU3HAUCHOCTI MICIIS MEPIIOT iTeparrii:
Diyq = 26;
» Mexi HOBOro iHTEpBANY BIHOCHO TOYKH MIHIMyMy B IONEPEIHIN
iTeparii i - x;:
a; :x*—6 b :x*+5
i+1 i 2 i+1 i i
» TlepeBipka TOYHOCTI Ta MOBTOPEHHS UKy Y pa3i HEBUKOHAHHS

YMOBH:
|x; —x;_4|<e i=2,3,..a00D;<¢



¥ g
A(xo; Yo) B(xy, yo)

% ' C(xy, 1)
i
%

Pucynok 2.1 - Ecki3 g0 nomyky ontumymy MetonoM ['aycca

PospaxyHkd BHKOHYIOTBCS B mporpami Microsoft Excel. Pesymbrarn
pO3paxyHKiB 3a aJITOpUTMOM 3BeneMo B Tabi. 2.1

HpumiTku:

v’ 3eepnimo ysazy, ko peabed Qynkyii 6iOMiHHULL 8I0 YI0208UHHO20
MiHiMym QyHKYii memooom I aycca modice He Oymu 3HAIOeHUM;

v’ Jlna nepwoi imepayii 6 sakocmi X1 nputimacmvcs eubpane
noYamkose 3HAYeHHs,

v’ Mianason nesusnauenocmi ¢ Taon. 1 exkazyemvcs 0ns miei sMinHOI,
3HaueHHs AKOi He € Qikcosanum

v

Ha xoocninl 3 imepauiii nepegipaiime HAA6HICMb 60ano0i mpiiiKu
yucen ma npu  HeoOXIOHOcmi  Kopezyiime  iHmepeas
Hegu3HaueHOCMi, PpOZMUPIOOYU 11020 6 OIK HAUMEHUL020
3Hauenna QynKyii

Pimenns: x; = 0,03322; x, = 1,19614; f(x;; x,) = 0,929057
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Tabmmns 2.2 - Iteparii Ta pe3yJapTaTd po3paxyHKiB

w v ¥ 70 70 00 00 00°0 ¥00'0 | 0000 | ¥000°0
X | ous'e | 838610 | Y2960 | 26560 | 9TS6'0 | 0906360 | 6S0BSE0 | LS0656°0 | LG06S6'0 | LS06S60
ol 1 T z1 ZT | weTT | T 96T'T 96TT | T96TT | vT96T'T
w| 20 200 200°0 2000°0 200000
<
al v 70 00 00°0 000°0
o 1 21 9611 G96T'T
Sl ¢ ‘8°0 8T’ ‘2677 8S6T'T
ol 1 0 0 v00 | 00 £0°0 ¥€0'0 | 228800 | ZZ€€00 | 228800
o z0 200 200°0 20000 200000
—
Xla v 70 00 00°0 #0000
= . z0 90°0 9200 22€£0°0
K . ‘20 200 Z€0°0 8TEE0°0
g
&
— N o < Lo
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3. IPAKTUYHA POBOTA Ne3. YMOBHA OIITUMI3ALIA
®YHKIIII METOJIOM IITPA®HUX ®YHKIIHN

3.1 MeTa po6oTn

- 3acBOiTHM TEOPETWYHI BIJIOMOCTI NMPO YMOBHY ONTHMI3allilo, BUAH
00MEeXeHb Ta CrocoOH iX BpaxyBaHHS;

- O3HalloMHUTHCS 3 THUIOBUMHU OOMEKEHHSMH, IO BHHHKAIOTH TPH
00poO0IIi pi3aHHAM;

- BuBuuTH B yomy nossirae MeTo mTpadHUX (YHKIIIH 30KpeMa METOIH
30BHINIHBOI Ta BHYTPILTHBOT TOYKH;

- OrpuMaTy MpaKTUYHI HABUYKH YMOBHOI ONTHMI3allii GyHKIIIT 6araTbox
3MIHHUX METOJIOM MITpadhHUX PYHKITIH.

3.2 3aB1aHHA Ha MiIATOTOBKY 10 NPaKTU4YHOI podoTn

JL1st M ATOTOBKY IO MPAaKTHYHOT poOOTH HEOOXITHO 3aCBOITH: METOIU
3arajgbHI BIIOMOCTI TPO YMOBHY ONTHMI3aIlif0; OOMEXEHHS y BUIJISAIL
piBHOCTEW; OOMEXEHHS y BHIJIAMI HEpPIBHOCTEH; METOA Ta MHOXHHKH
Jlarpamxka; wmeron mrpapHEX QYHKOIA Ta HOTO pI3HOBHUIM, THIIOBI
OOMEXEHHs, IO BUHUKAIOTh TPH OOpOOI pi3aHHAM, IOHATTI IIPO
HEXOPCTKI 00MeXeHHs. PeKoMeHIyeThCs TOBTOPUTH METOAW ONMTHMI3arlil
[UITXOM 3BYKEHHS IHTEpBaITy HEBU3HAYEHOCTI.

PexomenmoBani mkepena: mekiii 3 kypey; [1] — C.36 — 53

3.3 KoHTpOABbHi 3anIMTaHH AJIf CAMONEPEBIPKH Ta KOHTPOJI IO
niAroToBJaeHOCTi 10 pobdoTH

[Ilo Take ymMOBHa onTUMIi3aIlisi?

[Io Take cTamioHapHa Touka?

[Ilo Take 6e3yMOBHUI ONITUMYM?

[{o Take ymOBHUII onTUMYyM?

SIki 0OMeKEeHHS Ha3UBAIOTHCS AaKTUBHUMU?
SIKki 0OMEKEHHS Ha3UBAKOTHCS HCAKTHBHUMM?

o o3Ha4yae yMOBa PEryIIpHOCTI OOMEKYIOUMX (PYHKLIH B TOULI
X*?

NoghkowdPE



10.
11.
12.
13.

14.

15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

27.
28.
29.

30.
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B skux cuTyauisix He BAKOHY€ETHCS YMOBA PETYJISIPHOCTI
00MEXYI0UNX (PYHKIIH?

SIKUM YMHOM BPaxOBYIOTbCSI OOMEKEHHS Y BUIIISI piBHOCTEH?

Sk 3anmcyetses pynkuis Jlarpamxka?

Ha3Bith yMOBY Ti100a)IbHOTO MiHiMyMy (hyHKIIIT Jlarparxa?

Sxa MaTpuIs € TO3UTHBHO BU3HAYECHOO?

3 SIKUX il € CEHC MMoYaTH BUPIIICHHs 33724l YMOBHOI ONITUMI3allii 3
OOMEXEHHSIMU Y BUTJISAJII HEPiBHOCTEH?

Sxum IUISXOM  OOMEXEHHS y  BUIIAIL HepiBHOCTEH
MEPETBOPIOIOTHCS Y OOMEKEHHS — PIBHOCTI?

B yomy nonsirae cytHicth Teopemu Kyna-Takkepa?

Sxi ymoBu s ¢yHkuii Jlarpanka MOBHHHI BHUKOHYBATHCS B
CTalioHapHil TOYIli?

SIKi ICHYIOTh PI3HOBHJIM MeTOy mTpadHUX QYHKITiH?

B oMy momsirae MeTo1 30BHINIHBOT TOUKH?

SIki oOMeKeHHST MOYKHA THTEPIIPETYBATH SIK HEXKOPCTKI?

Sy GopMy MarOTh HEKOPCTKI OOMEKEHHS (PaKTOpiB?

Sk 3anmucyerhes KBaapaTHuHa mrpadua QyHKIis?

Hasenite npuknan mrpadHOi QyHKIIT 1151 0OMEXEHHSI-PIBHOCTI 3a
METOJIOM BHYTPIITHHOI TOYKH?

B gomy nonsirae Meron BHYyTPIIIHBOT TOUKH?

Sxi QyHKIIT HA3UBAIOTHCS Oap’ €pHUMH?

Hasenite npukian 6ap’epHOi GyHKIIIT.

Sxi ckIagHOII MOXKYTh BUHHKHYTH TIPY 3aCTOCYBaHHI 0ap’€pHHX
byHKIII#?

Sxuii anrOpuUTM MOIIYKY MiHIMYMY MeTOAOM IuTpapHuX QyHKIINA?
3a SKUMU NTOKa3HUKaMU BU3HAYA€THCS OOMEKEHHSI LIBUAKOCTI?

3a SKMMHM TOKAa3HMKaMH BHU3HAYA€THCS OOMEXKEHHS MIBUAKOCTI
pizanHsa?

Ha3zBith momaTkoBi oOMekeHHs mpu 00poOIli pi3aHHIM



24

3.4 3aBnaHun, 3mMicT po6oTu Ta 3BiTY

s ¢GyHKIIT ABOX 3MIHHMX Ta OOMEXKEHBb, 3aJlaHUX BiJIOBITHO
Bapianty Tabm.3.1, wmerogoM 30BHiIHBOI MmTpadHOi  (yHKHIT,
BUKOPUCTOBYIOUH KBaJpaTHuHy Qopmy mrpadHoi (yHKIii, BU3HAUYUTH
YMOBHHI MiHIMyM MeToJioM ['aycca, BAKOPHCTOBYIOUH MPH LILOMY Ha CBild
BHOIp: METO/1 3araJIbHOTO MOIIYKY a00 METOJT IIX0TOMIi 200 METO/1 30JI0TOTO
neperuny. TounicTh £<0,30

B xoni poGortu moBuHHI OyTH BHKOHAHI Ta BifoOpaxkeHi y 3BiTi
HACTYIIHI Jii, 8 TAKOX BIJJOMOCTI:

1. Tewma Ta meta poboTu;

2. Buxigni magsi;

3. BusHaueHHS IOMOMDKHOI (DYHKIII IO ONTHMI3Y€EThCS Ta
BKITIOUae mrpadui QyHKIIii.

4, ANTopuTM TOIIYKY 3 PO3PaxXyHKOBUMHU (DOPMYJIaMu;

5. BusmaueHHs  BiApi3Ky  JIOKajizamii Ta  iHTEpBaIy
HEBH3HAYEHOCTI;

6. Ireparii Ta pimieHHs;

7. T'padiku QyHKIII IO ONTHMI3y€THCS, JOMOMDKHOI PYHKIIIT Ta
0OMeKeHb Bl OJHIET 31 3SMIHHHUX;

8. BucHOBOK;
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Tao6mums 3.1 - BuxinHi 1aHi 10 IpakKTUIHOT poOOTH

Bap.

OyHKIIisA

OOMexeHHs

f(x) = x2 +2x2 —16x, — 20x,

2x, + 5x, <40
2x; +x, <16

X1,%X, =20

f(x) =x2 +x2 — 18x; — 20x,

2x, + 5x, < 60
3x; +x, <30
X, +x, <15

X1,%X, 20

fO) = (= 16)% + (x, — 9)?

5x; + 2x, < 60
x, +4x, <40
x; +x, <15

X1,%; =0

fx) = xf + x5 — x,x, — 3x,

X +x, < 4
X1,%; =0

flx) =x? +x% — 4%, — 2x,

0<x, <1
0<x,<1

f(x) = x? + 2x3 — 2x; — 4x,

Xy +2x, <2
2x,—x, <3
X1,%, =0

2

x
f(x)=xf+72—4x1 + x,

4<x,<8
_SSstl

f(x) = x? +9x2 — 12x; — 36x,

_1SX1S8
1<x,<4

flx)=2 ’xf+2x§+1+x1+x2

5<x,<8
1<x,<10

10

fx)=x2+x2—6x; —3x,+5

X +x, <3
2x1 +x, <4
X1,X, 20
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3.5 IIpukaaa po3paxyHKy

Jano: ¢pynkuis f(x) = x2 + x5 — 5x; — 10x, —» min

Ta oOMesxenHs1, siki mepeTBopumo y popmy g;(x) <0 :

9x, + 8x, <72 g1(x) =9, +8x,—72<0
X+ 2x, <10 g2(x) =x,+2x,—10<0
=
x1 2 0 g3(x) = —x1 S 0
x; 20 ga(x) =—x, <0

YTBOpHMO JOTIOMIXHY (PYHKIIFO, 3 BHKOPUCTAHHSIM KBaJpaTHUYHOT (GOpMHU
mrpaduoi Gpynkuii. [IpuiiMemo mouarkoBe 3HadeHHs koedinienta r = 100.
Takum yrHOM, JTOTIOMi>KHA (QYHKIIis Oy/1e MaTh BHUTJISL:

Q(x) = f(x) + 100
1 1
{710 +19:011 + 7[00 + g P

+ 31000 + g (OIT + 719400 + 194 COIT]

[Ipuiimaroun 10 yBaru oOMEXEHHS X, X, = 0 Ta BUKOPUCTOBYIOUH METOX
CBena, BM3HAYaeMO iHTepBann HeBu3HaueHoCTi it X1 [0;6] Ta X2 [0;6]
TaKUM YMHOM 1100 OyIia OTprMaHa BAajia Tpiiika Yrcell o KOXKHIN 3MiHHIH.

Baoicnueo!

IIpo6oosuu po3paxyHku Ha emani NOWyKy IHMeP8any HeGU3HAYEHOCHI
mpeba pospaxogysamu oxkpemo suauenns Gymuxyit f(X), g;(x) ma Q(X).
Cniscmasnsiouu ompumani 3nauenns f(X) ma Q(X) mpeba 3a nompebu
36inbuyeamu 3navenns koepiyienny r 0o mux nip noxu npu g;(x) > 0 ix
MIHIMAAbHI 3HAYeHHs 6YOYMb NPU MUX CAMUX X.

Ha orpumanux iHTepBanax HEBU3HAYEHOCTi, BUKOPHCTOBYIOUH METOJ
3araJlbHOrO MOLIyKy, MiHiMizyemo ¢yskuito Q(X). Ipuitmemo N=20.
Po3paxyHOK BUKOHYETHCS 38 HACTYITHUM aITOPUTMOM:
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» JloBxuHa iHTepBally HEBU3HAYECHOCTI:

Di = bi —a;
» Illar po30uTTs B iTepanii i:
5=
‘N

> BusHaueHHs 3HaYeHHS QaKTOPY Xi:
xij=ai+(j—1)-6i, j:1,N

» PospaxyHok 3HaueHb QyHKIIT f (xl- j) Ta BUOIp MiHIMAJIBHOTO:
X; = Xjj A1 Axoro f(x{) = min(f(xi]-)), j=1,N

» JlomkuHa iHTepBAy HEBM3HAUEHOCTI IICIIS IIEPIIOT ITeparlii:
Diyq = 26;

» Mexi HOBOro IHTEpBaIy BIIHOCHO TOYKHA MIHIMYMYy B IOMEpEIHIH
iTeparii i - x;:

— * — *
Aiy1 =x; —6;, b1 =x; +6;

» TlepeBipka TOYHOCTI Ta TOBTOPEHHS IMKITY y pa3i HEBUKOHAHHS
YMOBHU:
lx; —x/_ 1| <e 1=23,..a00D; <¢

Pesynprarn po3paxyHkiB 3Benieri B Taom. 3.2.
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Tabmuns 3.2 - PesynpTaTl po3paxyHKy

Irep. X1 X2 Q(x) &
[a, D 3 X1 [a, D 5 X2"
b] b]
1 0;6 6 0.3 2.4 0 -6.2400
2.4 0;6 6 0.3 36 |- 23.04
29,2800
2 2.1, 0.6 | 0.03 | 249 36 |- 0.0099
2.7 29,2899
249 |33, |06 | 003 |375]- 0.3975
3.9 29.6874
3 2.46; | 0.06 | 0.003 | 2.499 3.75 | - 0.0001
2.52 29.6875
2.499 | 3.72 | 0.06 | 0.003 | 3.75 | - 0]
3.78 29.6875

Pimenns: X1 = 2.499, x, = 3,75, f(x)=- 29,6875

ITobynyemo rpadiku Gyukii mis X1 = 2.499 Tta X; B miamasoni [0;6] —
Puc.3.1. SIx BugHO 3 rpadikiB Ta po3paxyHKiB:

npyd BUKOHAHHI oOMexeHb, rpadiku ¢ynkmiii f(X) ta Q(X)
CHIBIIAAAI0Th; AK TIIBKA OOMEXEHHS MOPYIIYIOTHCS — 3HAYCHHS
nomnomixkHoT hyrkiii Q(X) pizko 3pocrae;

VYmoBHHH Ta Oe3ymMoBHHMU MiHiMymu  ¢yHkiii  f(X) He
CHIBIaAA0Th.

Minimym ¢yrkmii Q(X) criBnanae 3 HaitMeHIIuM 3HadeHHM f(X)
JUISL IKOTO BUKOHYIOTHCSI OOMEKEHHS
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60

7,0000

——f(x) —M—gl(x) =—k—pg2(x) —t—g3(x) =—t—g4(x) —d—Q(x)

Pucynok 3.1 - I'padiku miHiMizyemux QyHKIII Ta 0OMEKEHb
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4. IPAKTAYHA POBOTA Ne4. 3AJTAYA JIHIMHOI'O
INPOI'PAMYBAHHS

4.1 MeTa pob6oTn

- 3acBOiTH TEOpeTHYHI BIiOMOCTI MpO JiHIHHE NpOrpaMyBaHHS Ta
MOHATTS [P0 HOTO OCHOBHY 3a]1auy;

- OsHafioMuTHCs 3 JeSKMMH THIIOBUMH 337a4aMd  JIiIHIHHOTO
MporpaMyBaHHs Ta CIIOCO0aMHM TX BUPILICHHS,

- OrpuMaTy mNpakTHYHI HABUYKH BHpINICHHS 3aa4l JIHIHHOTO
MpOTpaMyBaHHSI.

4.2 3aBAaHHA HA MiATOTOBKY /10 NPAaKTHYHOT podoTH

JL1st i ATOTOBKHM IO TIPAKTUIHOT pOOOTH HEOOX1THO 3aCBOITH: TTOHATTS
TIPO JTiHIHE MPOTpaMyBaHHs Ta OCHOBHY 3a/1a4y JIHIHHOTO IPOrpaMyBaHHS;
dbopmH 3amMCy OCHOBHOI 3amadi JIHIAHOTO TPOTPpaMyBaHHS y BHTJISAII
CHUCTEMHU pPIBHSHb Ta HEPIBHOCTEH;, 3MICT THIIOBHUX 3aJa4 JIHIHHOTO
MpOTrpaMyBaHHSI.

PexomenoBani mxepena: nekuii 3 kypey; [1] — C.54 — 65

4.3 KoHTpoJbHIi 3anIMTaHHA 1J5 caMoNepeBipKU Ta KOHTPOJI IO
niAroToBJaeHOCTi 10 pobdoTH

o

o Take 3agadi JTiHIHOTO IpOTrpaMyBaHHs?

Je 3HaxomAThCS pillleHHs 3a/1a4 JiHIHOTO MpoTrpaMyBaHHS 110
BiTHOLIEHHIO 10 OOMEKEHb?

Sxy dhopmy Mae OCHOBHA 3aa4a JIHIIHOTO MporpaMyBaHHs?
Ske pileHHs] HA3UBAETHCS JOYCTUMUM ?

o Take TuTaH 3a7a4i JTIHIKHOTO MPOTpPaMyBaHHS?

Ske pimeHHs 3a1a4i JiHIHHOTO IPOTPaMyBaHHS HA3UBAETHCS
ONTUMAaIbHIM?

7. Konu icHye equHe pilieHHs 3a1a4i JiHIMHOTO IporpaMyBaHHsI —
BOHO X ONTUMaJIbHE?

N

o0k w
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8. B sxomMy BUnanky 3ajgada JiHIHHOTO MPOrpaMyBaHHS HE Ma€e
pimenss?

9. SxuM UyMHOM KOXKHA 3aJ1a4a JIiHIHHOTO [TPOrpaMyBaHHs MOXKe OyTH
[Ipe/ICTaBJIeHa SIK OCHOBHA?

10. o Take 6araTOKyTHHUK PillIeHb?

11. B yomMy momsira€ CyTHICTh TPAHCIIOPTHOT 3a1a4i?

12. o nependavyae cpoIeHUi BapiaHT TPAHCIIOPTHOT 3a1a4i?

4.4 3aBnanHd, 3MicT podoTH Ta 3BiTY

3MmicT 3a/1a4i JTiHIHHOTO MPOTrpaMyBaHHs BUOHPAETHCS B 3aJIEKHOCTI
BiJ Bapianty B Tao0u. 4.1 abo Tao6mn. 4.2.
B xoni poGortu moBwHHI OyTH BHKOHAHI Ta BijoOpaxkeHi y 3BiTi
HACTYIIHI i1, 8 TAKOX BIZJIOMOCTI:
1. Tewma Ta merta poboTH;
2. Buxinni magsi;
3. 3amuc ymoB 3amaui y ¢GopMi OCHOBHOI 3aiayi JIHIHHOIO
MPOTpaMyBaHHS;
3anuc 1iThoBOoI (PyHKIIIT;
I'padiuna inTepnpeTamnis 3aqa4i JIHIHHOTO IPOrpaMyBaHHS;
Pimrenns 3agaui;
BucHOBOK;

No ok

4.4.1 3a0aua npo GUKOPUCMAHHA CUPOBUHU

BurotoBnenns npoayxkiii 1Box tumiB — P1 Ta P2 moTpedye cupoBuHU
YOTUPHOX BUMIB — S1, Sz, S3, Ss. KinbKicTh cpoBUHE 0OMEXKEHE 1 CKIIaIae
BiAmoBigHO — b1, by, bs, bs. KinbkicTh ofuHMI CHPOBHHH, IO MOTPeOye
BHUT'OTOBJICHHS OJIMHUIII TIPOJTYKITil BiIOMO Ta 33a€ThCS y BATIISII TAOHIIL.
Hoxin Bix peamizamii npomykmii ckiamae BignosimHo Ci; ta Cp. Tpeba
CKJIACTH TaKWU TIaH BUITYyCKY MPOIYKIIil, 00 T0XiJ Bix ii peanizarii OyB ou
MaKCUMaJILHUM. Y MOBH 3aj1adi npezcrasieni B Taom. 4.1.
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4.4.2 3a0aua npo UKOPUCAHHS NPOOYKMUBHOCHE 0DIAOHAHHS

[MignpuemcTro 3a yac T mae purorouTy N1 ogunumie npoaykiii P1
Ta N2 ogunuis npoaykuii P2. O0uaBa BUAM MPOIYKITiT MOKHA BUTOTOBJISTH
Ha oOmagHaHHI A Ta B, mo MaioTh pi3HYy NPONYKTUBHICTH (KiJIBKICTh
OJIMHUIIL TPOAYKIii, 1[0 BUTOTOBJISETHCSI B OJWHUIIKD 4acy) Ta BapTiCTh
BHUT'OTOBJICHHS 33 OJIMHMIIIO yacy. Buxinni gani 3peneni B Taoum. 4.2

Tabmuus 4.2 - BuxinHi qanHi 3aqa4i po BUKOPHCTaHHS MTPOYKTUBHOCTI

oOJagHaHHI
O0mn.. | IlponykruBHicTh | Butpartu Yac Ha [lporpama | T
B OJIMHHULIIO Yacy Ha BUTOTOBIICHHSI | BHITYCKY
= BHUTOTOBIL. porpamu
m 3a
OJIMHHUIIIO
qacy
HpOI[ P1 P, P1 P, P1 P P1 P
6 A 5 25 5 40 X1 X2 8
B 14 14 15 | 30 X3 X4 40 | 80
7 A 8 14 6 20 X1 X2 110 | 200 | 16
B 10 12 10 24 X3 X4
8 A 6 18 4 20 X1 X2 140 | 121 | 12
B 10 12 16 30 X3 X4
9 A 20 5 15 | 10 X1 X2 180 | 100 | 10
B 30 15 35 40 X3 Xq
10 | A 12 48 8 70 X1 X2 70 | 220 | 8
B 20 22 26 | 52 X3 X4
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4.5 Mlpukaaxg po3paxyHKy
3aoaua npo UKOPUCMAHHA CUPOBUHU

Buxigni nanai HaBegeui B Taom. 4.3

Ta6iurs 4.3 - Buxiagi gadui

Bumm 3amnacu Buau nmpoaykiii
CHPOBHMHH CHUPOBUHHU

P1 P2

S 1 19 2 3

So 13 2 1

S3 15 0 3

S4 18 3 0
Joxin 7 S

YmoBu Tabm. 4.3 3anucyeMo y BUTIISIII CHCTEM PiBHSHB:

2x; +3x, <19 x =20 ) X =20
[2x1+x2S13 X, =0 (an X, =0
3x, <15 - 19 —2x;, —3x, 20 (I1I) - 19 — 2x; — 3x, = x5
3x, <18 13 -2x;,—x, =20 (V) 13 —2x; —x, = x4
X =20 15-3x,20 ) 15 = 3x, = x5
X, =20 18—3x;, =20 (VI) 18 — 3x; = x4

[Ipu mboMy MaTpHIls CHCTEMH, CKIIaZIeHa 3 KOe(iIli€HTIB P HEBiIOMUX
Oy/ie MaTu BUTIISI:

231000
-2 10100
030010
300001
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3po3yMmilio, 10 cucTeMa He MOXKe OyTH BHpIIIICHAa OJJHO3HAYHO, 00 KiJIbKiCTh
HEeBiIOMHX OlNbIIa 3a KUIBKICTh PIBHAHB: PaHT Marpulli I = 4, KiJbKiCTb
Hesigomux N = 6. KinbkicTh cTymeniB cBoboan K =6 —4 =2

LinboBa QyHKIiS Mae BUTIISI:
F =—-7x; —5x, » min

Jlyis BUpIiLICHHS 3a7a4i CKOPUCTAEMOCS 1i T€OMETPUYHOIO IHTEPITPETAIIET.
s 1iporo BBeeMo cuctemy koopauHaT X1Oxo. Bimomo, 1o reomerpuune
MiCIle¢ TOYOK Ha IUIOIIMHI, KOOPAMHATH SKHX 33J0BOJIBHIIOTH CHUCTEMI
JMHIMHAX HEpPIBHOCTEH, YTBOPIOIOTH BUITYKJIWH OaraTOKyTHUK, SIKHHA
Ha3BeMO 0araTOKyTHHKOM pIIIeHb CUCTeMH HepiBHOcTed. CTOPOHHU I[bOTO
0araTOKyTHHKA PO3TAIIOBYIOThCS HA MPSAMUX, PIBHAHHS SIKHX OTPUMYIOThCS,
SKII0 B HEPIBHOCTSX CHCTEMH 3HAKH HEPIBHOCTI 3aMiHUTH TOYHUMH
piBHOCTsMH. CaMm ke 11efi 0araToKyTHUK € TIEpETUHAHHS ITOIYIIONINH, Ha
SIKI TIOIUTSIE TUTIOIMHY KOJXKHA 31 BKa3aHHWX MPSAMUX. B HAmoMmy BHITaIKy
Takumu npsmumu € (Puc. 4.1):

x =0 €))
x; =0 an
19 — 2x, — 3%, =0 (1)
13-2x%,—x,=0 (V)
15—3x, =0 W)
18 —3x, =0 D

CTpinku Ha PUCYHKY BKa3yIOTh SIKi HMOJYIUIONIMHUA JNAlOTh 0araTOKyTHHK
pilleHb.
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PucyHok 4.1 - BaratokyTHUK pillleHb

Ha psiy 3 M po3riissHeMO 3rafiany BUIIE MJIbOBY PYHKIIIO F Ta 3amuineMo
i1 y BUTIIS I

_7x1 - 5x2 =C

3umintoroun C OTpUMAEMO CYKYITHICTh TapanensHux npsmux. Ha Puc. 4.1
nokasana npsiMa uist C=-35, a BeKTop § BKa3ye HAIpsIM pyXy J0 3MEHIIICHHS
3aauerb C. ToMmy oueBWaHO, IO pimieHHS OyZe JexaTH Ha CTOpOHi abo
BepIIMHI 0araToOKyTHUKa PillleHb HAlOUTBII BijaieHOl B HAIPSIMKY BEKTOPY
g. Takoro BepumHot € Q, mo yrBopena ua neperuni giniid (I11) ta (1V).
PimenHs cucremMu BiAIIOBIAHUX PiBHSHB Ja€ PIillICHHS:

{19 —2x, 3%, =0 (1) _ {xl =5
13—2x1—x2=0 (IV) x2=3

Otxe HaiOIIbI MPUOYTKOBUM PILIEHHSM € BUIMYCK 5 OJUHHUIL MPOAYKIIT
P1 ta 3 omuHUIs — Po. [Tpu 11boMy 3HaUEHHS MiTbOBOI GyHKIIT - F = -50.
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3adaua npo UKOPUCMAHHA RPOOYKMUGHOCHI 00NAOHAHHA

Buxigni nanxi Haseneni B Taomn. 4.4

Ta6nunsa 4.4 - Buxindi ga”ui

O6nann. | [MponykruBHicTh | ButpaTtn Yac Ha IIporpama
B OJIMHHITIO Yacy Ha BUTOTOBJICHHS BUITYCKY
BUTOTOBJL nporpamu
3a
OJTUHHIIIO
yacy

HpOZ[. P1 Pz P1 Pz P1 Pz P1 Pz
A 6 24 4 47 X1 X2
B 13 13 13 | 26 X3 X4 30 %

[TpuiiMaroun 3a 3aMOBYYBAHHSM IO BCi 3MIHHI HE HETaTUBHI, 3aITUIITAMO
CHUCTEMY OOMEKEHb Ta MIJTLOBY (PYHKITIIO:

X +x, <6 ()
X34+ %, <6 )
6x; + 13x3 =30 (III')
24x, + 13x, = 96 (IV")

F = 4x1 + 13x3 + 47x2 + 26x3

Martputis cucteMu oOMeXXeHb OyJie MaTH BHUTJIISI:

1 1 0 0 1 0
0 0 1 1 01
6 13 0 0 0 O
0 0 24 13 0 O

BubepemMo B sikoCTi BITbHUX 3MIHHHUX X1 Ta X2 Ta BUPA3UMO 4epe3 HUX X3 Ta
X4 3 piBHsHb (I117) Ta (IV”):

x3=—(30—62) = =(5—x)=20=>x <5
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1 24

[MincraBuBmm otpumani Bupasu B piBHsHHS (II”) oTpumaemo cucremy
HepiBHOCTEH abo piBHSHHA JiHiN 11 MoOyn0oBH OaraToKyTHUKA PIillIeHb Ta
UiTbOBY (DYHKIIIO:

(x1 =0 )] (x; =0 €))
X, =0 ) x, =0 )
Jx <5 am _ Jx =5 (11
x, < 4 %) x, =4 %)
X1 +x,<6 ) X1 +x,=6 )

\x; +4x, =28 (VI) \x; +4x, =8 (VI)
F =222 —2x, —x, > min

Takum 9HOM, TeOMETPHUYIHA THTEPIIPETAITlis PIIICHHS Oy/Ie MaTH BUTJISAT
(Puc. 4.2):

in
e
N
()
-
Y )

- [~
I|IIIIIL|.UJI111IIIIIIII
/ H

A

/]

3
s

\
\F=219

e
Pucynok 4.2 - 'eomeTpruHa iHTEpIIpETALlis pIIICHHS
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3 pHCyHKa BHJHO, WIO pilllCHHAM OyJe TOYKa HAWOLIBII BimjgajicHa B
HampsIMKy BEKTOpY § — 1e Touka M KOOpAWHATH SKOI BH3HAYAOTHCS
cymicHuM piteHasM piBasHb (1) Ta (V):

{X1+XZ=6 (V)$x2=1

Otxe:
- Ha oGnaguaunni A Bupi6 P1 tpe6a BuroroBistu x; = 5 roa. [lpu
upomy OyJie BurorosseHo 5x6 =30 ox.;
Bupiod P2 - x, = 1 rox. Ta Oyne BuroroBieHo 1x24 =24 ox.

- Ha o6naagnanni B Bupi6 P1 Tpeba BUTOTOBIIATH:

X3 = % (5 —5) = 0 roa. Ta 6yzae Burorosieno 0 o1.
Bupi6 P2 x, = i—; 4-1= % roJ. ta OyJae BHMIOTOBIICHO

72
o 13 =72 op.

MaxcumanibHe 3Ha4eHHA [IIb0BOT QyHKIIT - F = 211.
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