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Cagaesa K. Marematuk niporpammanau (YKyB Kyananma).
T., "YAXBHT” Mapkazu, 2004, 238 6.

- VKyB K¥A1aHMana MaTeMaTUK MporpaMMaiall HMHT YU 3HKJIH
nporpammanaul, YM3IUKCHU3 NporpamMMmanall, AMHaMUK
nporpaMmalianl Ba HOaHUKJIUKIA edyumaap Kabyn Ku/Wil
HAZAPUSICH EpUTHATAH. V

KuTo6 «Marematik rporpamMmanaill» dadu GVitrda Masxyi
acTyp Ba JIaBiat cTarjapTiapura Moc keinaad. Mabpysa Kypcilapy
01U YKYB 1OpTAapUHMHT 6akanasp WyHanuwmparn 5340200,
5340900, 5340800, 5340600, 5340700, 51408900 uxrtucocmru
Tanabalapy y4yH YKyB KyiniaHMa cudatyiia Tapcus 3Tunaan. Ykys
K¥aaHMagaH MXTUCOAMET WVHanuiuMaark OouiKa oM Vkys
OPTIApUHMHI Tas1abatapu, MarMCTp Ba acndpaHTiapy xamaa
npodeccop ~YKUTyBUMIapU GoUAATAHUILIIADH MYMKHWH.

«“YAXKBHT” Mapkasu, 2004
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KHnupHui

Xap KaHJai puBOXNaHTaH XaMUATAA, LIy XyMJjaaaH,
VibexuctoH Pecnybimnkacuna XaM MKTUCOIMETHM siHajla
PUBOXIAHTUPUINHUHE acocuil wWwapTjapuaan Oupy yHaa
MaTeMaTUK YCy/jlap Ba SIHTM KOMIIBIOTEP TEXHOJIOTHSATapuUra
acocsaHrad COHMU TaXIMAHY aManra CUUpUIL Ba Wy acocaa
UKTHCOAMM eunmaap Kabyn Kuiauiiaan uboparaup. AHa uryHaai
BasudanapHy amanra olWUpHLIIa KYJ KeJaauraH ycysulapHu
Yprananuran gad MareMaTuk rporpaMManallinp.

MaTteMaTuK rnporpaMmalialll MaTeMaTUKaHWHI acocaH Kyn
BApUAHTIU eunuMra 3ra 6¥jiraH MKTUCOAMIM MacatalapHUHT 3HT
AXLIA, MaKcaara MyBodUK (ONTUMAT) EHUMUHU TOTIKLLTA Epaam
GepyBuU OUpP TapMOFUAND.

Maremaruk nporpamMmanaill yMyMMid MaTeMaTHKa CUHTApH
KAAMMUI OY1M6, YHUHT HOKJACCHK TapMokaapu XX acpHUHT
30-40-#vnnapuaa wak/anan. YHWHT pUBOXJIAHUIIUTA COOUK
coet onumnapu JI.B.Kanroposuu, B.C.Hemuuxos, AJl Jlypse,
A.B.10aun, E.T.Tonbwiteitl Ba AMepuxa oaumnapu JL Jdanur,
I''Kynmanc, P.bennmaun, JI.®opa, C.Tacc, P.'omopu Ba
OollIKanap Karra xyccea Kyuirannap.

MartemaTHK MOAEIAAp Ky faBpnapaaH OyéH uKTucoaueéTna
uuaTUAMoKda. MacanaHd, UKTUCOAMETHA KYlaHuiaraH |-
mMoj1es1 @ Kene (1758i.) ToMOHMIAH sipaTuiiral Takpop uiuaab
YAKAPHIL MOACAUIUP.

NxTucoaunit MacaanaHWUHr MaTeMaTUK MoJe€jiu Aed, 6y
MAacanaHUHI acOCUU 1apTiaapu Ba MakKcaaWHW MaTeMaTHK
dopmananap épaaMuaari TacBUpUra anTunanu.

VMymMuil xonaa mMaTeMaTuK nporpaMmmaiiall MacajlaCHHMHT
MaTeMaTUK MOJeV KyHuaaru KypuHuaa oynaau:

g.(X, X550 X, )<b,  (i=1,..,m)

WAPTAAPHU KAHOATAAHTUPYBYU f(X ,X,,...,X ) DYHKUUAHWHT
3KCTPEMYMHM TONWJICHUH.

by epua: fig — Oepuiran dyHkumsiap, b, — uxtuépuii
XaKMKHIT coHNap.
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Arap f,g OYHKUMATADHUHT XaMMacH HYUBUKIK
dbyHkuugIapaad yubopar OViaca, GepuaraH Macana YU3UKIH
riporpamMmanall Macanacu 6ynaju.

Arap f Ba g pyHKuMsiIapaaH GMpopTacu HOUM3UK QYHKUMS
Oynca, y xonaa GepuAraH MOACH YUZUKCU3 APOSPAMMANAUL
MacanacuHu vgonananiu.

Arap féxn g pyHxumMsiap racoanGuil MUKLOpAApHU V3
vdura oncaiap, v xonaa MOAEN CMOXACMUK Rpo2pammalaul
MacajlacuHu udonanaiam.

Arap f Ba g dyHKumsnap paktra GORIMK, 6y110, Macatanu
euUlLl KYI1 00CKMY/IM KapaeH cudaThaa Kapasica, y Xxonaa oepunraH
MoAe IMHAMUK fIporpaMManall MacajacuaaH ubopat 6ynan.

Ma3skyp ¥KyB KyJjlaHMa MaTeMaTHK NporpaMmmanau gaHu
OVilmua nasnatr craHjapTh Ba HaMYHaBMit gactypra Moc
pPaBMILLAA SpaTU/ITAH. :

Hapcnaux 7 ta 6o6naH nbopat 6V116, yHrHT 1 60012 YU3UKIIK
nporpaMManamHMHr yMyMHU Hazapuscuy; Il 6odbuaa yusuknm
nporpaMManaliiia MKkuwiaHvil Haszapusicu; 1 6obuaa amsukin
NporpaMmaiallHMHT TpacriopT Macanacu; [V 6o6mna OyTyH coHnu
nporpamMmanau; vV 60ouia yn3nKeus nporpammanany; VI 6obuaa
AMHaMUK niporpamMaialll Ba HUxoaT VI1 606uaa HoaHUKAUK Ba
TaBaKKATYMIIMK LWapouTHaa eurmnap Kabyn KWIMLL HazapUsTapy
epuTH/Irad. Xap 6Mp 006aaru Ha3zapus acoCHapuHY aMauii Macaia
Ba MUCOJIJIAp eYNMMIA TANOUK KMAMHUILK KYpcaTUaraH. Xap Oup
006 TastHu ¢¥3 Ba ubopanap, Ha30paT CaBoOIAPU Ba MYCTaKWil 4L
VUYH Macajianap OMiaH sSKyHJIaHraH.

Ywby ykyB xymianma Tanabanapra Ba 0oillka Mycrakui
ypranypuuiaapra MaTteMaTUK nporpaMmanaly ¢dhaHuiu
Vpranuuifna épaam 0epanu, 1e0 yMui KUAaMK3.
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1 BOB. YU3UKJIA [TPOTPAMMAJIALITHUHT YMYMUIA
HA3APUACH

1-§. Ynsukam nporpammanaummnsar npeamer. Uirncoanii
MacaJaJapHHHT MAaTEMATHK MOJeJIapH

MareMmaTuk fiporpamMmanail Macanalapy Muvaa 3HT AXIIK
YpraHWATaHU YU3UKIM Niporpamvmanawaup. Yusukiu
rporpamMmarnalu ycyanapu OujgadH vuiabd 4UKapULIHU
pexanallTUPULLL, MLUAA0 YMKAPWIITAH MaxcyloTIapHu ONnTUMal
TakCcUMAall, ONTHMan apanauiManap TaWépJjaul, onTuman
OUYMLL, caHoaT KOPXOHATApUHKM ONTUMAT XOWAalWTUPULL Ba
Xokaso 0ollka kynnab macananapHi eyuil MyMKHUH.

Yusukiu nporpaMmanaiy YM3MKIU QYHKILUSHUHE YHHUHT
Tapkubura K¥pyBYu HOMabiI¥miapra JyerapaBuil liaptiap
KVHARIraHaary 3Hr KaTTa Ba 3HI KMUMK KUAMaTUHU U3j1aul Ba
TONUIL yCcyouHu Vpratysumn GaHaup.

Homanrnyminapura Yn3uK/iy deknaHManap Kyinuiarad YUM3uKiIn
DYHKUMAHUHT IKCTPEMYMHUHU Tonull YUBUKAU
MporpaMMasnaldHUHT MPeAMETHHN TallKuI KUJTaIn.

IUyHaal kKuAnbG, YU3UKIM MporpaMmanall wapTiu
3KCTPEMYM Macanajapy TYpKYMUra KUpaaM.

Nkruconnit MacananapHy YM3HKJIN MporpaMManalll yeysiapuHu
Kynnab eqvugad apBajl, YAapHUHT MateMaTUK MOJEIUHU TY3HLL
Kepak; Oouikaua aptraHaa OepuiaraH MKIdcoOIWit MacajlaHWHP
YerapanoBuM WapTIapuHK Ba MaKCaZMHU MaTeMaTHK opMy.tanap
OpKaH “doaanad ol Kepak. Xap KaHiai MacajaHUHT MaTeMaThK
MOJETIVHU TY3ULL YUYH:

1) MacajlaHUHT UKTUCOAMMA MabHOCHHUK YpraHub, yHaaru
acOCHt APT Ba MaKCaAHU aHUKJaL;

2) Macanajgary HomMabayMiapHu Oenruiatl;

3) MacalaHUHT WapThapiiamn arebpank TeHr1amaitap €xit
TEHICU3AUKIIAp OpKaau Udoaanall;

4) MacanaHmrHT MakcatMHu GyHKLUS opKaTu Udoaanattl kepak.

Mucos yuyH BUp HeuTa 3HT Coa MKTUCOIMIA MacananapHuHK
MaTeMaTUK MOJCTUHM TY3ULL KapaéHU OU1aH TAaHUILIAMAS.
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1. Minnad ymKapuiiHg pexaJaliTapUl MACAJIACH

dapas KUIaAWIKK, KOPXOHaaa m XUl maxcyloT uunalb
YUKAPWICHUH; YllapaaH UXTUEpUI OupuHU i (i=1,...,m) 6unaH
fearniIaitMui. by MaxcyJioTnapHM MUENa0 YUKApHIL YYYH A1 XWIT
nHad Yyukapuil hakropaapu sapyp OViAcuH. Yaapaan uxTuépuii
upuHu j (j=1,...,n) bunaH GenrunainmMns.

1,/9 daxTOpmpH
H/4 MaxcyAoT 1 2 3 n |[Hapomang
T¥paapua
1 A | 42 | A3 | - | Ay C)
2 Ay | Ay | Qyy | ... | Ay Cy
m Am) | w2 | A3 | - | Ay (—"m
e
daxTopEHEHT | by | by | by | ... | by
3aXEPACcH )

Xap 6up vinad yMKapul pakTOPUHUHT YMYMUE MUKIOPH
Ba OMp OUPIAUK MaxcyJOTHHM HLLIA0 YUKApHUIL YUYH capd
KMJIMHAAUIaH HOpMacH KIOKOPUIAry Xaagasnjia 6epuirax

Xanpannaru xap oup bj — jumnad umkapuil pakTopuHUHT
YMYM#UIi MUKIOPU (3aXMpacu)HU; @, — i MaxCyJOTHUHT Gup
OMpaUruHu uuuiad yrMKapuw yuyyH capd KWJIWMHaauraH j-
$HaKTOPHUHT MUKAOPH; €, " KOPXOHAHUHT i MAXCYNOT OUPIMTUHK
peaau3aumns KWIMWAAH OAaluraH 1apoMain.

MacanaHUHT UKTMCOIWH MabHOCU: KOPXOHaHMHI WILIUHUK
WyHAaW peXalalTUPULL KEPakKK: a) XaMMa MaxcyJoTaapHU
Munab uvKapyll yuyH capd kKuauHaguraH xap Oup uiinad
UMKapull GakTOPpUHUHT MUKAOPU YIAAPHUHI VMVMUNI
MHUKJIOPUIAH OLUMAacHUH; ©) MaxCyJoTHapHU peajusauud
KWIMLIaH KOPXOHAHUHT OJIaJIMIaH JapOMajik Makcuman 6VicuH.

PexanawTupuiraH AaBp vuuiga uiaab yukapuaaauran
I-MaxCy10THHUHT MUKAOPUHU x, Ounan GenrunaitmMus. Y
Xon4a Macanajary a) waprt KyWuaaru TeHTCH3auKaap
cUcTeMacH opkaium ncboz[anaHazm:
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a,.X, +a,x,+ --+a_ X, <b,

<b,

mi
a,X,ta,, X, +---+2a,,X, (1)
ta,“x, +a,x,+---+a_x_ <b,
MacanaHuHr MKTUCOOMIA MAbHOCHUTA KYPa XaMMa HOMawymilap
MaHoburit 6YIMacaury Kepak, sibHU:
x20 (i=1,2,..m) (2)
Macanagaru 6) wapr yHUHI MaKcaauHu aHukKaaitau. JleMak
MacajJaHWHT MaKCagu MaxCyJoTAapHU peaiv3alus KMIWIILaH
KOPXOHAHWHI ONajlraH YMyMUWH JHapoMaldWH{ MakKcumas-
JawTupuaaH udopar Ba yHU
y=cx,tex,t... e x (3)
UMBHKIIH DYHKLMS OpKasin ndionanalll MyMKUH. [llapTra kypa y
-->max. by waprtun Y KypuHHiLIa Gesrnaanimus.
Ilyugai kunub, uwiad 4MKApUILIHW pexXanawTHPHIL
MacanaCUHUHI MaTeMaTUK MOJETH Kyiuaari KypuHuiga oynaqu:
x,20, x,20, ..., x >0,
Y . =cx tex, . e x,

max
a; X, +a,Xx,+--+a_ x, <b,
a,x,+a,x, +---+a_,x_ <b,

.

2. McTebpMOa caBaTH Macajiacu

Mapas KMAAWINK, KAILIW OpraHM3Mu Y4yH OMp cyTkajaa n
xui1 A,4,...,4 03yKa MOAJaNapyu Kepak OyncuH, XymianaH 4,
03yKa Mojagacuiad Oup cyrkama b, MHUKAOPAA, A, o3yka
moanacuaad b, munopaa, 4;03yKa MoanacuaaH b, Muxaopaa sa
X0Ka30 A, fan b muknopia 3apyp OYJCMH Ba yjlapHW m Ta
B,B,..,B maxcynornap TapKubuaaH oiuit MyMKIH OY/ICHH. Xap
Oup B, maxcyhor Tapkubuaaru Aj 03yKa MOJJACHHHUHT MUKIOPH
a, OUPNUKHM TallKWA KWICHH.

MacanaHuHr GepwiraH napameTpiaapyvHy Kyiuaary xagsaira
SKOWNAWTUPHUIL MYMKMWH.
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03VK3 MOJJIANAPH MAaXCVIOT
MaxCyYAOTIIP ALl Ay | Ay 0aX0CH
B I Ay ap | .. Ay C 1
B)_ Ay | A . | dap C ]
Bm Ot | Amd | - | Ay Cm
03¥Ka MOLIA
HOpMACH b, by | ... by

MacanaHuHT UKTUCOAKI MABHOCH: MCTEBMOJT CaBATUTA KaHaali
MaxcyaoTHapaaH KaHuya KUPUTUIL KePaKKU, HATUXKAna: a) oj1am
opraHuaMu Kabyn KujaauraH o3yka Moajgacu Genrunanrat
MUKIOP/AaH KaM OYAMacuH; 6) UCTebMO CaBaTHHUHT YMYMMIA
Haxocu MUHAMaN OVACHH.

HMcTtebMon caBaTUra KUPUTHIAAUTAH i-MaXCYMOTHUHT
MUKIOPHHM X, OUNaH Genrniaimus. Y Xosia MacalaH|Hr a) lapTi
KyWnaarM TeHrCHanuiap crcreMact opkanu udoianaHaim

a, x, +a,x,+--+a_ x, b,
a, X, +a,x, +---+a_,x_2=>b,
4

MacanaHuur MKTUCOOMM MabHOCHUIa Kypa, VHIaru
HoMabtlymnap MaHduii 0yna onmalau, sbLHU
x,20, x,>0, .., x, 20 ()
MacanaHuHr 6) WwapTW YHUHT MakcaidHu UQoaanaiiim.
JeMak, MacanaHWHT MaKCau UCTebMOJ CaBaTUra KUPUTHUAALUIAH
MaxCyloTAaPHUHE YMYMUIA 6aX0 CUHH MUHUMAARAITUPULLIAAH
nbopar OYnu0, YHH KyIHMIard YM3nKan GyHKUMS KYPUHULILMAA
viboganail MyMKMH:

Ymin=c|x1+clxl+"'+cmxm (6)

Hynnah xuanb, «McTebMOJ caBaTU» MacanacHHWHT
MaTeMaTuK MOAETUHU KyHHaark KYpuHULLLA 31U MYMKUH:
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a; X, +a,x,+---+a_ X, >b,
a,X,+a,X, +--+a_,x, =b,

a X, +a, x,+---+a_ X, b,
x.20, x,2, ..., X 20,
Y, .=cx tex . te x|

3. Onruman 6uunun Macaaaci

@apa3 KUNalavK, KOpXoHaia m X1 MaxcyaoTnap Taiépnaiu
(6rumiy) Kepak 6YncHH Xamaa xap 61p i-MaxcysioriaH a, MuKaopaa
Takepiat pexanaturupuarad 6ysicyH. by MaxcynoTnapHu taiépnaru
YUYH # XWI XOM alué Marepuajuiap Mapxyn 0ynu0, xap oup j-
XOM alll€ MaTepUaHUHT MUKIOPH b OUPIVKHY TAUIKWI KWMJACHH.
Xowm ale marepuaniapiaH Taiép Maxcynomap Uinab yuKapuil
YUyH I X1 OU4HLI YCYIUTApUHU KYU1all MyMKUH OVICUH xamaa
Xap Oup xoM aweé maTepuanHy k-ycyn 6unaH OMUraHma xOCU
Oynanurad i-maxcyJloT MMKIOOPH a,. YHKUMHAK Ica C
OUPAKHK] NAPHM TaLLKWIL KUICHH e, (bapaJ KWJ1aMu3.

XoM alu€ mMaTepya/UlapHu Kaicy ycysl 6uiaH 6Uurasia Xocun
OyJiraH Talep maxcy/oTi1ap MUKIOPH pexanarura TeHr Oyianu,
capd KWIMHIaH XoM ail€ marepuasiiap MUKIOPH YNapHUWHT
3axMpacHiaH OlIMaRAN xaMaa XocuI OWITaH YUKUHAWAAPHWHT
YMYMUI MUKAOPU MUHUMal Oy1anu.

Macaiagary HoMabaymiap X, k-ycyn OusiaH OMaunaguras
J-XOM alll€ MaTepuvaniap Mnx,noppmn Ounavpanm.

N Vuwiby Oearunaiapia ontuMan OMUYMII MacalaCUHUHT
MareMaTuK MoJenn KYHuaaru KYpuHuia2a €3unaau:

L F XLt x, b

X4 X, ot Xy, $h,

(7)

<b,

nl —

Xy X+t X

n2
Uy Xy F 0y Xy +o 4 X = 4,
Aa Xy Hlya X+t @y X, = 4, 8)

mi IAH + amllxll Tt anm/x
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xijO, G=1,..,n; k=1,..0) 9)
HiapTaap 6axapuiiraHaa Kynuaaru:

r=Y3C,x, (10)

7=l k=1

DYHKUUSHUHT MUHUMYM KMHMaTH TOTWACUH. By epaa (7)
1apT capd KilTMHraH XOM allié MaTepUalJIapHUHT MUKA0PH
yJIapHUHT 3axHpanapujaH OUIMAac/Uru KepakiauruHu, (8)
wapT Maxcynornap vimnab gukapuin 6yiuua pexaHu TVna
Daxapull 3apypIuruHu KypcaTaau.

MacanakHE HKTUCOAMM MAbHOCHTA KVpa HOMAabhlyMIapHUHT
HoMaHdUl 3kaHIuIrvHu (9) wapt udoiananam.

MacanaHVHI Makcalu — YMVMWI YUKUHAUMAAPHU
MUHUMaamTupyluaad ubopar 6ynub, v (10) PpyHkuMH
KYPUHUIIUAA E3us1aau.

) Muconnap.

I. Kyiunaru vumina® yukKapuUIHK pexanawTupuil
MacaNlaCUHUHI MAaTEMATUK MOMENHU TY3UHT:

INoitad3an ¢pabpyrikack 3 X1 08K KMIAUM — 3TUK, KPOCOBKA Ba
O0THHKaIap UUWIab YMKapuilra UXTUcochalrad. by MaxcyioriapHu
1wnab ynkapumiuga 3 xua S,, S,, S, XoM alénap Muuiathianu. Xap
OUp OEK KMIUMMHUHI OUp XyPTUHM HLLTal YMKApUIL YuyH capd
KWAWHAIMIaH XOM aliénap MWUKJAOPH, KOPXOHaJaru XoM alluénap
3aXUPacy Xamla KOPXOHaHWHT xap Oup OEK KMMKMMMAAH Oafinran
JapomMaliv KyMHIary Kaapanaa KeITUpUraH.

-1 wydt nottadzan vayH capd N
. . KMTMHAIHTaH XOM alIicap oM
XOM alre TyprIapH i AMEAP
— MARIODH 3ANHPACH
3THK |KpOCOBKa| OOTHHKA | ~ "‘Hp;___
| = 3 3 4 27@_0
S, 2 1 1 900
S, 3 2 2 1600
Xap 61p #ypr ,
noitad3amiaH 6 3 5
OJIHHATHTAH JapoMaln A

bup KyHpa umnad uuKapuiagurad 3THK, KpoCoBKa Ba
BOTUHKAIAp MUKJIOPUHM IUYHAAH aHWKAALL KepaKKKW, HaTHxXaza
capd KUAMHAAWTaH XOM al€NapHUHT MUKAOPW YAAPHUHT

10
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3aXMpacHIaH OHIMACUH Ba KOPXOHAHUHT ONaduraH 1apoMaiu
MakcuMall OVIICHUH.

Fuuw. leiinuk, dabpukana 1 KyHna x, Xyt 3THK, X, KydT
KPOCOBKa Ba X, XypT 60TvHKa MiL1ab YUKapUICHH. Y xonaa
Onp KyHjaa capd KWIMHAIUIaH S, XOM all€HMHI MUKAOPU

5x,+3x,+4x,
Oupnukxa TeHr 6yimagd. MacamaHUHT iapTtura xypa y 2700
OMpAVIKAAH OIIMACIIUTH KEPAK, SbHU
5x,+3x,+4x,<2700
XyaaM IWYHUHTIEK, 6Mp KYHI(a capd KwiuHraHd S, Ba S,
XOM alliénap yuyH MOC paBuMuUlfa KyHuaaru TeHI‘CI/Bm/lKﬂap
2x,+x,+x,<900
3x, +2x +2x <1600
VpUHIM OVnuiuum KepaKﬂMFIAHM IOKOpHUaru xXaasaagaH
AHUKIAI MYMKUH.

MacanaHuHr UKTUCOANI MAHOCHTA KYPa KUPUTWIINaH X, X,

X, Y3rapyB4ymiap HoManhui OY/InLIN Kepak, S’bHU
x,20, x,20, x,>0.
bapua nona(bsaﬂnapHM anaG ‘{I/IKapl/ILUHaH KOPXOHAHUHT
oNlainIraH JapoOMaarHU
Y=6x,+3x,+5x,
dyHKUMS KYpMHULIKAA udodanakiMmui. MacalaHUHT WapTura
K¥pa, 0y QYyHKLIMS MAKCUMYMIa 3PUILLIMILIY KEPakK, STbHU
Y=6x,+3x,+5x, -->max

11}yHaait Kunmb, Gepuarat Mi1ab YUKAPUILHU peXalaluTUPULI

MacalacMHUHT MaTeMaTyK Mo/iesiMra ara 6ynnvk:

no 5%, +3x, +4x, <2700
2X, +x, +x; £900 (an
3x, + 2%, +2x, <1600

x,20, x,20, x,20 (12)

Y=6x‘+3x2+5x> -->max 4 (13)

2. Kyiiuaaru uMcTebmMo)l caBaTHHU ONTUMaNTAlITHPUIL
MacaJlaCUMHUHT MAaTEMaTHUK MONEJUHW TY3WHT.

OnaM opraHusMu yayH 6up cytkaaa 118 1. okcun MoLgacH,

56 r. ér, 500 r. yrieBol Ba 8 . MUHepasa Ty3nap Kepak. bup

KUJorpaMMm TYpAW MaxcyiiorThap Tapkubunaru 6y o3yka

H
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MOAAANIAPUHUHT MUKIOPUW Ba MaxCYJIOTIApHUHT Baxocy Kyiuaaru
XanBasga KeJITUPUITaH

Bup 6upank Mmaxcynor tapkufuagarn osuka
MONRACHHUHT MUKAOPH (Mebépn)
i 1

O3nKa Monaanapu ? -

' gl =

- X B g AN

o 2] o &) = = ¥ X

OKcHa Monaacy 180 190 30 10 260 130 21

Ernap 20 3 40 865 | 310 | 30 2
Yraesoln - - 50 6 20 650 200
Muuepan Tysnap 9 10 7 12 610 20 10
MaxcynoT 6axocu 1,8 | 1,0 028 | 3.4 2.9 05 [0

YMyMHi Xapaxatiapii MUHUMAIAWTUPYBYY OUp KYHITUK
OBKATJAHWUUI pexXacy (AneTta) TY3WJICHH.

Eyuw. Jlednvk, Oup KyHaa X, KuWjorpaMm ryut, X,
KW10rpaMM 6aiuk, X, JWTP CYT, X, KWUJIOIpamMM Caper, X
KH1CTPaMM MULLIOK, X, KWJIOTpaMM JOH MaxcyJloT;1apH Ba X,
KWJIOIpaMM KapTolUKa WMIJIaTUIITaH. Y X042 OpraHU3MHUHT
OMp KyHIa KabyJsi KUATaH OKCU MOIACH

180x,+ 190x,+30x,+10x,+260x,+130x +21x,
OMpiIMKKa TCHI‘ OVaanm. M%'UI«JHMHF uaprura Kypa y 1 18 r. 1aH
Kam 6YIMaciuru Kepak, sy
180x,+190x,+30x, +10x,+260x +130x,+21x,2118
Xyanu wyHaau iuyn 6unad ernap, yrieBoa Ba MUHEpa Ty3Jap
Y4VH KyHHAarv TEHICU3 1M KIapH XOCHI KMNaMK3
20x,+3x,+40x +865x,+310x,+30x +2x,256
SOx F6x, +20x +650x +200x >200
9x, +10x +7>. + l2x +610x +20x +10x.>8
MacanaHnHr VIK_TMCO.IMH Ma’bHOCHl‘a Kypa Kl/lpl/lT]/[J‘lFaH X5 X,
X, X, X, X, X, ¥3rapyBuinap HoMaHQUK OYAKLLIN KePaK, SbHU
x>0 X,20, x,20, x>0, x,,>0, x >0, x,>0.
bup KyHaa oBKataanmii yayhs capd Kl/lm/lHa]l]/ll"aH YMYMU
XapaxarTHu
Y=1,8x,+x,+0.28x,+3,4x,+2 9x,+0,5% +0,1x,

PyHKLMS KprHnum 1a M(bOﬂananmm MaCEUIaHIAHF aprTura
K¥pa 6y QYHKIUMS MUHUMYMTa 3PUILUIIM Kepak, SbHU

Y=1,8x,+x,+0,28x,+3,4x,+2,9x +0,5x +0,1x, --> min

IIynnaip kuanb, OepuAraH WCTEBMOT CaBaTUHMU
O MATIIALLITUPH I MACATICMHUHI MATEMATHK MOJIETIWTa 31a OVIWK:

12
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180x,+190x;+30x3+10x,+260x5+130x+21x72118

20, +3x,+40x3+865x4+310x5+30x6+2X7256

50X3+6X4+20X5+650X6+200X72200
X H10%y+7x3+12x4+610x5+20x4+10x728

X,20,

>0, x>0, x>0, x.20, x .20, x>0

(14)

(15)

Y=1,8x,+x,+0,28x,+3,4x,+2,9x_+0,5x,+0,1x, - min  (16)

MycTakini eyt YSyH TOHIMPHK.

KopxoHaga A Ba B Maxcynoriap viiiab yuKapuil yayH 3 xui
XOM auie viaTunaan. KopxoHanari xap GUp XoM alli€HWHT 3aXHpack,
Oup OUpAMK MaxcvloT LAl YMKapULl YIYH capd KWIMHaAIWUraH
XOM allienap Me€py KyMU1aru xaaBaiia KeATUPWITaH.

Bup CHp/HK MaxXcyoT
Maxcy/omBRp | HILTad YHKAPHIT YYYH % .
oM allcmg
capd KM THHANHTAH J—— b
XOM aIémap XOM S
A B
I 12 4 300
11 4 4 120
5357
rMaxcynor OUpJAMTHAAH: 3 12 252
OJIMHAAMIaH napoMal 30 40
| OJIMHAJTHTAH JapoMal,

KopxoHaHUHT MUPoBap . 1apoMaill MakcUMaT OYIULLM Y9y H
xap OUp MaxCyJIoT[aH KaHya/iae 1iiiad YUKapuii Kkepak?

2-§. Yu3uKIH nporpaMManai MACATACHHHAT YMYMHIA
KYVRUMILKA BA TYPJM wakiaapaa udosanaummn. Yusuxan
nporpaMMaiall MacaJacHia TeHI' KyWiH aJIMaTHPHLLIAP.

Husuknu nporpaMMaiialll Macanack e4MMIApHHNHT Xoccaiapi.
YusMKkAW mporpaMmaiall macanacu yMyMUH xonaa
Kyiuaaruua vdoganaHanu:

"{2,:,S}bl,
i ,
A X A, X, +o0 a4y X Naize=50b .
J 2
| —
i
\ '> = <ib
Lamlxl +‘lmZXZ + - '+aln|xlx||""_"‘} m ?

!auxl TapX, +ooo+a, X
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x,20, x,20, ..., x >0, (2)
min(ma\)=cO+clxl+c2X2+"'+cnxn (3)

(1) Ba (2) wapTiapHH KAHOATIAHTUPYBYU HOMABAYMIIAPHUHT
LWIYHAAW KUMaTIapUHU TOMUIU KEPaKKH, vaap (3) 4UM3UKIU
dbyHKLMATa MUHMMaR (MakcuMan) KMimat GepcuH. MacanaHuHr
(1) Ba (2) wapTyiapyu YHUHT ueeapaeuu wapmaapu ned, (3)
YU3UKAW QYHKUMS 3ca MacalaHWHI Makcadu €KW Mmakcad
Qvrruuacy neb atanaau.

Macanamaru 6apua yerapaioByM WapTiap Ba Makcaa YyHKLUs
YUSUKJM €adanrn KYpUHUO Typubam. LHyHuHT yuyH xam (1)—
(3) Macana wusuKau npoepamMmalaud Macanacy 1ed arananu.

KonkpeT Macananapaa (1) wapt TeHriamManap CMCTeMacH1aH,
@» EKH «<» KYPUBUILLAATW TEHICUIIMKIIAD cucTeMacuiad eKu
apanaul cucteMagaH udopat 6YaMIUN MyMKKH. JIeKMH KYpcaTuin
MYMKUHKHK, (1)—(3) K¥puninwinary Macalany ocoHanK Guian
KyHAunaru KypuHUILra KeJTupuil MyMKHH

a,x, ta,x, +---+a, x, =b,,
ayX,+a,X, +---+a, x, =b,, {4
amlxl +am2x2 +”'+amnxn = bm’

x,20, x,20, ..., x >0, (5)

Y.=ex tex,t o tex  (6)

(4)-(6) KVpUHUIL YHUIHKAU NPOTPaMManalll MacalaCUHWHT
KaHOHUK KYpUHuIY el atarann. (4)—(6) macananu BexTopiap

€éplaMuia Kyiinnaruua uboaanall MyMKuH:

PIXI+PZXZ+"'+anu=PO’ (7)
X=0, (8)
Y _=CX, 9)
Oy epna:

all /a|7 ( ah\ / 1

a, Ay a,, 2
P, = s Py = ’ s P, = s Po=) " b
aml Laml mn) bmjl
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C=(c, ¢,, ..., ¢,) — BEKTop—Karop.
X=(X,, X, .-, X,) = BEKTOP—YCTYH.
(4)-(6) MacanaHWHT MaTpuua KypuHuiuaard udogacu
Kyluaarvua €3unanu:

AX=P,, (10)
X>0, ay
Ymin=C’X’ (12)

Oy epua: C=(c, ¢, .., ¢,) — Karop Bekrop, 4=(a) — (4)
crcTema KoahdUIIMeHTIapUAAH TallKWI TonraH Matpuua; X=(x,
X, .., xX) Ba P=(h, b, .., b) — ycTyH BCKTOpIAp.

(4)-(6) macanaHu WUFUHAKNAP épaaMua XaM udoganaw
MYMKHH:

Zaijxj =b,, (i=1,..,m) (13)
i=1
L 14
X, 20, (j=1,.m) (19
n (15)
Yo = 26X,

i=1

I-mavpucgh. Bepunran (4)—(6) MacanaHUHI MYMKHH OYaraH
eYnUMHU €kM pexacu ne6, yHuHr (4) z=a (5) waptiapHu
KAHOATMAHTUPYBYU X = (X, X,, ..., X, ) BEKTOpra auTuiaiu.

2-mawpucp. Arap (7) €iinnmanaru mycoar x, Ko3hOUUHEHTAN
P (i=1,...,m) BexTopnap y3apo yusuKIu OOFIMK OyimMaca, y
xo/l1a X=(x, x,, ..., X ) pexa masi4 pexa 1e0 aTanaim.

J-maspuch. Arap X=(x, x, .., x) TasH4 pexanaru mycbar
KOMTIOHEHTA1ap COHM m ra TeHr 0y7ca, y xonaa Oy pexa auHumazan
TastHY peixa, ake Xxailia alHuraH TasiHd pexa aeiunaiu.

4-maspup. (6) Yn3uxam GyHKUMSTA SHT KMUKMK KUKAMaT
OepyBuun X=(x, x, ..., X)) TagHY pexa MacanaHWHr OofTHMal
peXacu €KW ONTUMall eYMMHU IelnIanu.

YU3UKIM nNporpaMManall Macaiacy yCTHIa KyWuaary TeHr
KY4IH aTMaliTUpULLIIAPHW axapuill MyMKHH.

1) Y —uu Y . raaiinantupyin. Xap KaHaan YM3UMKIN
nporpamMMainail MacanacuHu (4)—(6) KYpUHUIUTa KEATUPHUIL
yuyH (1) TeHrcusnukiaap cucteMacWH#u TeHrjiamanap
cucremacurasa ¥ uu Y . raainanrupuitl kepak. ¥ Hu Y

max min mix min
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ra KenTUpMul yuyH Y Hu Teckapu vilopa OMnaH oulil, SbHH
=Y =Y €xnY =—Y KYpUHHIIL2A ONULI eTAPAUAUD.
XakuKaTaH xaM, xap kaHoai fix, x,, ..., X ) QyHKLUMAHUHT
MUHUMYMH TECKapyu WWopa OUIaH oJMHTaH Wy QyHKuuMe
MaKCUMYMMWHUHI KUMHAMATUra TEHI, S'bHU
minf(x, x, ..., x ) Ba — max{f(x, x,, ..., x )|,
maxf(x, x,, ..., x) Ba — min[f(x, x,, ..., x )]
udoaanap HoOMabJIyMJIapHUHT OUP XUJT KuiiMaTiapuaaruHa
¥3apo TeHI OVINUIVHW KYPCATULL MYMKHH.
2)TeHrcu3nukiapH TeHrnaMmara awjaHTUpPULL. B
HOMAbIYMIIN
ax ta,x,+..+ax <b (16)
YU3UKIIU TEHICH 3K <L W KapaitMIs., By TeHICU3NMKHA TeHTamMara
aNaHTHPUL YUyH YHUHI KHYKMK TOMOHHMIa HOMAHQUH HOMAKIYM
COHHH, AbHU X, >0 HY KYlHaMus.
Harwxkana n+1 HoMaw1yMIIM UM3UKJTM TEHTIaMara 3ra Oynamua:
ax tax,+ +ax+x  =b (17
(16) TEHICUBNIUKHM TEHTIaMala aliaHTUPUILL YUYH KYILIWIran
+1 Y3rapyBunt kyuwumua Y3rapysum 1e6 arananau.
(16) TeHrcranuk Ba (17) TeHrnaMaHWHT eddMIaapy GUp Xuin
IKAHIUIM KyRKIary TeopeMaia KypeaTuIraH.
I-meopema. bepuirat (16) TeHrcuaMKHUHT Xap 6up X, =(a,,
2 e &) el{anm (17) TcHrnamaHuHIr Qaxar OUTTa
—(al’ gy oo un’ an+l
€41MK MOC KENAAU Ba, aKanqa (17) TeHTJTAMAHWHT Xap Oup Y,
eynmura (16) TEHTCUMKHUHT (akaT OuTTa X e4MMU MOC KeJlallu.
Teopema ucbomu. ®Papas Kwnaitnnk, X, (16) TeHICU3TUKHUHT
eunMu 6yncuH. Y xonaa a o, +a,a, +...+a a <b myHocabar ¥pyHin
Oynany. TeHTCHU3AUKHUHT Yar TOMOHMHIW YHI' TOMOHTa YTKazub
Xocun 6ynran upoaanu a_,, bunan 6earunaiimMms
0<b—(a,a,ta,a,*...*a o )=ca ,,.
OHmm ¥, =(a,, o,y -y @, ) BEKTOPHK (17) TEHINAMaHWHT
CYUMM IKAHIUTUHU KYpCaTaMu3.
aoa taoc,t. . +taa +(1"+|=a|al+az(7.z+...+a“a“+(b-a|a]-azaz .
~-aa )=b
SHau arap Y, (17) TeHrnaManm KaioarnaHTupea, v xoiuna
y (16) TCHI‘CMJJ]MKHM XaM KAHOQTAAHTUPUIWWHU KYpcaTaMu3.
Hlaprra xypa:
aa taa,t. +a o +ao =b,
a lZO

a
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by TeHrnamanar a_, >0 conHu tawsa6 1060puiLl HATHXKACKIA

n+1

ao taa,t. .+a a<b (16)
TEHTCH3TTMKHU XOCUJT KMnamMu3. ByHaaH KYpUHaAUKHU,
X=@a,a, . .., a) (17

TEHTCU3NTMKHUHT UMMM IKAH.

LilyHaai iy 6Maan YM3UKIK fiporpaMManall MacalaCMHWHT
YyerapasjsoByM WapTIapuAaru TEHICU3AUKNAPHU TeHTAamanapra
allIauTUPULL MYMKUH. ByHAa 1UyHra 35THO0pD OepHlll KEpakKH,
cucreMazaru Typau TEHICU3JAUKIApHW TeHriaamasapra
aAaHTUPHMIL yuyH yrnapra Oup-CupnapuiaaH dapk KWIYBUM

a, X, +a,X, +--+a, x < bl

2, X +a,X, +--+a, X < bz

(18)

a, X, +a,Xx,+--+a_x <b,

HOMaHQUK Y3rapyBuUMnapHd KViuu Kepak. MacanaH, arap
YM3BKKTW FIporpaMMaialll Macaiacu Kyiuaard
x,20, x,>0, .., x >0, (19)
. . Ymax=c0+clxl+c2x2+“'+cnxn (20)
KypuHuiuaa 6yaca, Oy macaiagard TEHICUNIUKAAPHUHT KUYUK
TOMOHHra X.,20,x >0, ., x >0 KjuniMua farapyBumiap KyimiL
éplaMuna TeHIIamManapra aijnaHTUpuil MyMKuH. by yarapysyuaap
Y . a0 koobduunent 6unan kriputniaan. Hatuxana 6epusiran

(18)—(20) macana KyWunaary KYprHHUILTa KeJIaiu.

[a,X, +apX, +-+a, X, +X, , =b,
i X, +2,X, -+ 2, X+ X, =b, Q1)
‘\amlxl +an|2x2 +.”+amnxn +xn~m :bm
x,20, x,>0, .., x 20, x >0, x >0, .., x , >0, (22)

Y =c0+clxl+clx2+"'+cnxu+0(xn+l+"'+xn+m) (23)

max

Xyiau tyHUHTAEK,
a, X, +a,X,+--+a,x, 2b,

a,X,+a,x, + -+a, x =b, (24)
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x,20, x,20, ..., x >0 (25)

. Ymin=clxl+c2x’l+"'+cnxn (26)

KYpHUHHUILIA GepuaraH YU3UMKIW TporpaMMaliail MacajiacuHy

KaHOHUK KYpHMHHUIUTA KEATHPULUI MYMKUH. BYHUHI yyyH

Kywumya x>0, x >0, ..., x , >0 ¥y3rapysuunap

TCHICHM3AMKIAPHUHI KaTTa TOMOHMKJaH adpunaau. Haruwana
Kyiugars Macana Xxocun oyiaau:

a X, +apX, +--+a X, —x,, =b,

+1

a;X;+a,X, ++a, X, - X ,=b, (27)
amlxl +am2xl +'“+amnxn - xn+m = m
x,20, x,20, ..., x >0, x 20, x , =0, .., x >0, (28)

Ymin=c0+clxl+c2x2+“'+cnxn+0(-xn+l+'"+xn+m) (29)
DHAM YM3UKJIWM NTporpaMManall MacajlaCi eYuMAapUHUHT
xoceanapy OWJIaH TaHMINAMKU3. BYHUHT YUYH 3HT aBBail KaBapuk
KOMOMHALMS Ba KABAPUK TYIUIam TYLHYHYACHHU 3C/1aTHUO YTaMu3.
S5-mavpup. A,A,,...,A, BEKTOPJAPHUHT KaBapUK
KOMOMHaLUUsICK 1e0 KyUuary 1apTjiapHu KaHOATIaHTUPYBUYM
A= A ta, At ta A

a, >0, iaizl

A BekTopra anTunaiu. n-yauoBnu dasonaru xap 6up A=(a,, a,,
.-, @) BEKTOpra KoopauHaraiapu (o, a,, ..., o) Oyiran
Hykra moc keflanu. IUyHMHT yyyH OyHoaH KeduH A=(a,,
..y O ) BCKTOPHU N-YITUOBAM (hasoaaru Hykra aeb Kapanmus.
-maspuch. Arap n-yauoBiy sektop gazogary C tyrnam Y3MHUHT
UXTHEPHIA A, Ba A, HYKTanapu bunax Oup katopaia Oy HyKTanapHuHr
Kapapuk KomOnHaumsicuaan ubopat Oynran A=a A +aA,
(,70,0,>0, o ta,=1) HykraHu xam 3 puura onca. siehiu A,
A,eC=AeC Gynca, Oy Tynnam kasapuk Tynnam aed arananm.
2-meopema. Yu3ukau nporpaMmanail MacaiacUHMHT
guMMIapUaaH TalliKUA TOTINaH TYIIaM KaBapuk TYIiam oVnanu.
Hcbomu. Ynsnkau nporpammanalll MacalaCUHUHT MXTUEpPHi
UKKMTA EYMMUHUHT KaBapUK, KOMOMHALIMSICH XaM €4UM 3KAHANTHHH
Kypcatamus. ®apas xunannuk, X, Ba X, OGepuaraH 4nmsukiu
MIPOIPaMMaIaLll MaCAIaCHHUHTE eyuMIIapu 6yncuH. Y xona

2’
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AX =P, X,20, (30)

Ba AX,=P,, X,>0, 3l

MyHocabariap ypuriau 6ynann. Iuam X, Ba X, eYUMIAPHUHT

KaBapHUK KOMOMHAUMSICHHN Ty3aMU3.
X=aX +(1-a)X,, O<a<l.
XamJla YHY eUMM 3KaHIUTUHM KypcaTamua:
AX=A[aX +(1-2)X,]|=aAX,+(1-2)AX,
Duan - (30) Ba (31) TeHrnamManaptiv MHoOarra oind Tornamms.
AX=aP +(1-a)P =P .

By myHocabaT X BEKTOp XaM €4MM IKAHNWIMHU Kypcataiu.

3-meopema. UN3HUKIIN NIPOrpaMMAiall MacaTaCUHUHT YHM3UKIH
PYHKUMSCH YIUHUHI OMTUMAN KWHMaTHUIa LIy MacalaHWHT TagHY
eYuMnapuaan Talwkua tonran K KaBapux, TYIUIAMHUHE YeTKU
HYKTacuaa SpULIaan.

Arap yu3uKIu GhyHkuna K KaBapuk TyTIIaMHUHE OUpaaH
OPTUK UYeTKH HYKTacujaa OnTuUMan KuilMarra spuuica, y uly
HYKTalapHUHT KaBapuk KoMOuHayusicugaH ubopat OYnraH
MXTUEPUHU HYKTaRa XaM Y3UHWHT ONTUMAjT KUAMATHUTA SpUILIAIHN
(TeopeMaHu UcOOTCU3 Kaby KynaMus).
4-meopema. Arap k Ta ¥3apo 1134KIN 60FIMK OYamaran P,
..., P, BexTopnap Gepuniran 0yin0, ynap yuyH

PlxI+PZx7,+"'+kak=P0
TeHIMK Gapya x20 nap yayH ypuHau 6¥ica, y xonaa X=(x,, X,,
.y X5 0,..., 0) BexTOp K KaBapuk TYNAAMHUHT YETKA HYKTACHU
Oynaayu (teopeMaHut NCOOTCH3 Kabys KWilaMu3s).

S-meopema. Arap X=(X,, X,, ..., X ) 4ETKH HyKTa Oyica, y
Xenna MychaT xj1apra Moc KeayBUM BEKTOPJIAp ¥3apo UM3UKIIHU
Oornk, OynMaraH BekKTOpHap CUCTEMACHMHM TallKWA KWlaau
(Teopemarn McOOTCU3 Kabysl KUIaMu3s).

IOkopraa kenTupuiran teopemajnapaaH Ky#huiaaru
XyJ0cajiapHH YMKAPU L MYMKHH.

I-xy:10ca. K T¥naaMHUAHT xap 6up yetkn Hykracura Py, P,
P BexTOphap cucTeMacuian m Ta ¥3apo YM3UKIW OOFIMK
O mMaraH BeKTOpJap CUCTEMACKH MOC KEJ1ajiu.

2-xva0ca. X=(X,, X;5...y X,) K TYIUIAMHUHT 4eTKu HYKTacH
OVnnLIN yuyH MYycOaT x; KOMNOHeHTanap

P x,+Px,*+..+Px =P,
€iinnmajla ¥3apo Yn3nkin 6ornuk 6yamarar P, pekropaapHuHr
ko3 duiMeHTIapuaaH nbopat OVANLLN 3apyp Ba €Tapiu.

p

b Ad
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3-xyaoca. HM3uKau nporpaMmanall Macajacuy TasiHy
eYUMIIapraaH Tallukui Toirad Tyriaam K KaBapuk T¥IaMHUHT
YETKW HyKTajlap TYnjamMura Moc Kenajd Ba akCHHYa, xap Oup
TasiHy edum K t¥rnaMHuHr OUpop 4€TKU HYKTacura Moc Kela/iu.

4-xynoca. YU3UKIW NPOTrpaMMAaNiail MacalaCHHUHT ONTUMAJ
eYMMUHN K TYIMIaMHUHT 4eTKHM HYKTajlapu opacHjaH
KHAWPHLI KEpak.

Muconaap.
bepunran un3sukIu nporpaMManalll MacalacuHU KaHOHUK
KYpUHWIITA KEATUPUHT BAa YHU TYPJM 1akiaa udoaatanr.

Y..= 3x -2x,  +x
2x, =-3x; <~
3x,  +4x, +2x, =6 8y
X, +2x, - X, <2

X, 20, x,20, x,20

Euuniu. Macanasutr wapriapujary OUpHMHYM Ba VYUHYU
TEHICUBJIMKIAPHUHE KMUUMK TOMOHMra X,20, x>0 xymiumua
y3rapyBuUMAap KUpUTUG YAApHM TeHIaMaiapra alnaHtiupamus.
Harunxana Kyiuiary keuradTupuiarad Macajiara sra 6ynamMua;

2x, -3x, +x, =1
3x, +4x, +2x, =6
X +2x, - X, +x, =2 (n
x20,x,20,x,20,x, 20, x20 |
Y...= 3x, -2x, +x, +0-x,+0- X;J

Xocua 6ynrand macana 1Kopuaary (1) macanara SKBHBaJIEHT
6ynaam. (I1) macananaru OHPHHYM TEHIIAMAHUHI HKKU
TOMOHMHHK (-1) ra kynalTupud VHIArW 03071 XajiHW Mvchal
COHra alaHTMpaMus Ba aHa (1) Macanara sksMBaneHT 6ynran

-2v, 3x, - X, = ]
3x. w4, +2x, =6
X, +2x, - X, Fx, =2 t (11
x20.x20x20x20. x>0 [
Y. = 3x. -2x, +x, +0-x, +0- x|
20
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macaiaHu xocun kunamus. (111) macanagpa Y HuY  =-Y ra

max min max

artnanTupamus. Haruxana ©epuiraH mMacajaHMHT KaHOHUK
KVPUHMILM Xocull O¥naau:

- 2x, +3x; - X, =1
3x, +4x, +2x, =6
X, +2x, - X +X; =2 (IV)
xz20,x,20,x,20,x,20, x,20
— 2
Y. = —3x +2x, - X, +0-x,+0-x,

(1V) macanana kyiunary 6earuaaiiap KUpUTaMn3:

)Cl 0
-203-10 (1 X, 10
A=/ 342 00| B=|6|, X=|x,|, O=|0
1 2-101 2 ¥ 0
4 0

Xs

("= (~ 3;2;—1;0;())

Vuwily Senrunawmnapaa (IV) macana Kydunary KypuHuiaa
ndonanaHagu
AX=B, Xz0, Ymin=C'X V)
(1V) Macanaga siHa Kyiugary oearvianuiap KUpuTaMmus.

- 0 3 -1 0
P=|3) P=|4) P={2| P={0} PA=[0}
0 1 2 —~1/ 0 1)

X=lx | C'=(-32100)

o
|
(9 G~ —
\‘AT__‘_/
o
L8]

Ywby Gearniangiapaa Macana KyHniard KYprHHLIT Kelaau.
> - PR
Rx,+ Px. + Pxy + Fyxy + P = By
X220 (V)
Y =CX

min
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2. A(3;-2;5) Ba A,(-1;6;1) Hykranap Gepunran. A sa A,
HYKTASapHUHT KaBapuk KomOuHanuvsicuian mbopat A(X; X,;
X,) HYKIaHH TOIMWHI.

Evuw. A nykta A, Ba A, HYKTQJapHUHI KaBapui
KOMOUHaluscuaaH ndopar OVraHu y4yH

A=RA H(1-M)A,
0<n<l
wapt VpuHau o6ynaau. demak,
A=AA +A LA,

A=A,~1(A,~A,)
arap A=1/3 1e0 kaby:i xuncax
TEHIMK XOCH 4 H¥Ynaau. by TeHIIMKH Kyf/'[mam KYPUHUUILAA €3aMU3:

OyHAaH

(x,:%,0x,) = --(3~—25)+ (161)

Bd HaTvXXala

1 10 7
X, ==, Xy,=-—; X, =— JIAPHA TOIaMHU3.
3 7 3 3
1
XKaBoo; A=(=; 10, Z)
333

MycTaku evdill Y4yH TONMIHPHUK,

bepuarad 4M3HKIM MpOrpaMMaalii MacajlacHHU KaHOHUK
KYPUHWLITA KEATUPUHT Ba YHU TYPJIM 1akaia udboaananr.
2%, 3x,-4x - 5x <7
Sx 6x +x -X, <3
4x, +x 2x +3x <2
x<O J=l 2.3 4
Ym—x +5x,+4x, +6x,
3-§. Unsukm nporpamMmaiaty MACANACHHHHT F€OMETPHK TAJKMHH.
I'padux ycya. Mkrucomuii Mmacanann rpadux ycyana eywu,

Kyitngary kypuHuiaa €3UITaH YU3KMKINW pOrpaMmmaatll
MacanacvHu kypamMus:
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dYa,x, <a, (i=1m) )

i

x. 20, (j=Ln) (2)

n
, 3 .
Y max(miny Z ¢ i X i (3)

=1

—

Vily Yu3uKIU nporpaMmanail MacalaCUMHUHI TeOMeTPHK
TAIKWUHU OUNaH TaHUHIAMMU3.

MabstyMk1, n Ta TapTUOAKLIFAH X, X,y ..., X, COHJIAP N-JIUTU
(dupnaiumacu) n ¥ayosny da3oHUHT HykTacu OVnanun. Iynuur
vy (1)-(3) YM3UKIU nporpaMmanalll MacalaCUHUHT PeXacHHU
n YniuoBAM (a3oHUHT HYKTacH Aed Kapaul MyMKWH. buara
MABIYMKKW, OYHIAN HyKTanap TViuiaMiu KaBapuik TYTuiaMaaH ubopar
6yaaan. Kasapuk T¥inam uyerapananran (KaBapuk Kynbypuak),
yerapaiaHMarad (Kasapuk Kyn Kuppanu coxa) Oynvuim, Outia
HYKTa1aH Mbopat Oyauniv exu 0y TyriaM OVIUILIM XaM MYMKHH.

Koopaunaranapn a|x|+a2xz+_..+a"xn=a TeHr1aMaHu
KAHOATIAHTUPYBUYM (X, X,, ..., X ) HYKTanap tyniamu
eunepmeruciux 1¢6 atananu. 1y cababnu

cx,tex, . .+ex =Y
K¥puHUIaa €auirad Makeaa @yHKUMsHU Y QYHKHUSHWUHT TYPIH
P xuiimatiapura Moc KeJyBUM ¥3apo napariell cUNepmeKucAuxiap
ousiacy 1e6 Kapall MyMKHH.

Xap Oup rMNepTeKUCAUKHUHT WXTUEPUNA HyKracuaa Y
byHKLMA OUp Xu KUEMaTHY Kabysl Kuiaau (aemak, ysrapmac
carxia cakyaHaaun). LyHUHT yayH yaap «catx TeKMCIUKIapy»
deiunaan. leoMeTpMK HYKTaW HasapiaH UYMU3UKIH
nporpamMmanaill MacasiacuHM KyHuaaruya tTabpugaail MyMKHH:

(1) Ba (2) wapTiapHK KaHOAaTIAaHTUPYBUYU edyumap
KynOypuarura Teruwan 6yaran wyHaaid X'=(x", x,’,..., X,')
HYKTAHW TOMWI Kepakkd, 6y Hykraaa Y Makcain dyHKuusira
MaKCUMYM (MUHUMYM) Kuidmar OepyBun (3) runeprekycamkiap
OWTacUra TErUILL T 6YraH rureprekKueank yreus. Kymiaaad, n=2
aAa (1)-(3) macana Kyiuiaarvya TaiKUH KWIMHAIW:

(1)-(2) wapTiapHH KaHOATIAHTUPYBUM eyuWmiaap
kynbypyarvra Teruwny o6yaran wynaail X'=(x,", x,’) HyKraHu
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TOMMUIL KepakkK, Oy HyKTasaH Y makcaa dyHKUMsATa 3HI KaTTa
(3HT KMUYHKK) KHiiMaT GepyBuM Ba (3) caTX YM3UKJIIAp Ouacura
TETULIU OYraH YU3UK YTCHUH.

YUsuki1i NporpaMmarialli MaCaIaCUHHHT NEOMETPUK TATKUHNUIA
xamla 2 § na TaHMILraH MYU3MKAW fporpaMmastalll Macajacu
EYMMMHUWHI Xoccanapura tagHub MacalaHu 6ab3u XoJulapia
rpaUK ycynna eyULH MyMKHH:

a; X, +a;,x, <b,
a, X,+a,,Xx, <b, (4)
amlxl +am2x2 S bm
S
X, >0, x, >0, (5)
_ 6
- Ymax - clxl +c2x2 ( )

Uk yavosnu dazona Gepunran (4)—(6) 4YU3UKIU
fiporpaMmanalill MacajlaCuHU Kypamu3s.

®apas kunainaux, (4) cucrema (5) wWapTHH
KaHOaTNaHTUPYBUM euuMiiapra sra OyjicuH. Xamaa yiaapaaH
TalUlKMWJI TonraH Tyniam yexau OVicuH. (4) Ba (5)
TEHTCUIIMKAAPHUHT Xap 6upy

a, x,ta x,=b (i=1,...,m), x, =0, x,=0
yu3nkiap OusnaH derapajnaHraH ApuM TEKHUCIWKAAPHMU
ubonananam. Ynsukiu dyHKUHUs (6) xaM Mawiym GUp y3rapmac
C,=const kuitmatna
¢,X,Fc,x,=const

caTX TYFPU YU3KWKJAAp OUNACUTra Teruiau 6ynran TVrpu
YU3UKHU Udonanaiam. EyMMaapaaH Tawkui Tonrad Kasapue,
TYTIZIAMHU XOCHA KUTHLL YIYH
anxx+alzxz=b1’ a1lxl.’—azzxz=bz’ Y amlxl+a 2x2=bm’ x|=0’ x2=0
TYFPU UM3MKIap OMaH YerapanarraH Kf/né')'/pqakﬂu ACANMMU3.

®apa3 kuaaiank, Oy kynbdypuak ABCDE 6ewibypuakian
nbopat 6yncuH (1 waxn)

Ynsuin GyHKUMIHI UXTHEPHUIA Yarapmac C, coHra TeHr
Ae6 oyaMm3.

Harxana

¢ X, T¢,x,=C =const

TYFPH YM3KK Xocu OFitann. By TVrpu dmsnkHu Ne,, ¢,) BEKTOp
NYHATUILMIA €KW YHTa TECKapW RYHANIMILKAA Y3ura napaien cypuo
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60prb KaBapuk, KYNOypUaKHUHI YM3MKIH (PYHKLIMSTA 3HT KHIMK
€KM 3HT KaTTa KHAMaTr 6epyBYH HYKTaTapHH aHHKaMU3.

X, 4

T-waxn

I-wakngad KYpuHud TypubIuKH, Y4U3UKIA GYHKLMS
Y3UHUHT MUHUMMAaN KUAMATHIa KasapukK KynNnOypyakHUHI A
HyKTacy1a spuiiaau. C HyKTaaa 3¢d, y Y3MHUHT MaKkcuMan (3HT
Katta) Kkuiimatura spumaay. Bupunuu xonza A(x,, X,)
HYKTAHWHT KOOpAMHATIapy MAcaaHMHT YU3UKIW (DYHKLMSATA
MUHUMaM KMMaT GepyBYdu onTuman edumu 6¥iamau. YHUHT
koopauHaraiapu AB Ba AE TYrpu uusuknapHu UPpoaanoByu
TEHI/1amanap OpKanu aHUKJIaHaaH.

Arap eyumaapaaH TalWKWA TONTraH KaBapuk KYridypuak
yerapajlaHMaraH Oysca, UKKHU X0/ OYIHIUM MyMKHH.

I-x01. € x,t¢,X,=C, TYrpu 4n3uK N Bekrop Gyiuya eKn yHra
Kapama-Kapy HyHanumaa cuaxub 6opub xap BakT KaBapuy
KynoypuakHy Kecud yTanu. AMMO Ha MUHKMAaN, Ha MakCUMan
KuiiMarra spuiiMaiau. by xonna 4H3ukau GyHKUMS KydniaH
BA I0KOPUAAH YerapajaHmaraH 6ynanu (2-uaxi).

2-x0n. ¢ X, +¢,X,=C 1Vrpu ynsuk N BekTOp Oy iHYa CUIKMO
6opub KaBapuK KynbypuyakHHMHI OMpopTa 4YeTKM HyKTacuia
VIMHUHE MUHMMAJT €KW MakcHMalT KuiiMaTura spuwanu. bynnaii
X0J1a YU3NKIW DYHKLKUS I0KOPUAAH yerapanaHraH, KynuiaH
3ca JerapaiaHMmaraH (3-msakn) €KM KyWulaH uerapajiaHrat,
H0KOpUAaH 3ca JerapajarimMaraH (4-11aKi) 6YANILIN MyMKUH.
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(y)

N
—P
0 X
2-wakn
N
—p
0 3-waxn Xi

[-mucon. Macanadu rpaduk yeyiiga eumHr.

4x, +3x, <12,
3x,+4x, <12,
x, 20,x, 20,

Y, .. =2x, - 5x,.

max
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4-aka

Fuuw. EyriMpapnan Talikui TONraH KaBapuk Kynoypuak
sicalll Y4yH KOOpAMHaTalap chcreMacuia

} (y)

A NN
S-wara
4x, +3x, =12, (L))
3x,+4x, =12, (L,)
x,=0,x, =0,
YU3MKAp sicaiiMu3 (S5-wakm).
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BepuaraH TEHTCUIIUKIIAPDHU KaHOATJAaHTUPYBUYM e€4UM
wrpuxnadran OABC TYprOypUYakHY TaluKWi KWIaau. DHIN
KoopauHaTanap GolumaaH N=(2; -5) BeKTOpHHM sicaiiMu3 Ra yHra
neprieHanKyaap 6ynran TVFpy Unsuk ¥rkazamus. by TVrpu unsug
2x,-5x,=const Terrtama opkany udosananaam. Yuu N sexkrop
WyHanMuIiMga ysura napanaein ciaxutub dopamui. Hatikana
yu3un QyHKUMAra makeuman kuinmar oepysun C(3;0) HykraHu
Tonamu3. By HyKTaHWHT KoopamHaraiapu x,=3, x,=0 macanaHyHr
ontuman eurmu 6ynaau Ba Y =2-3 5-0=6 6¥nanu.

2-mucon. bepuiirad YM3MKJIW TiporpaMManail MacaJacuHu
rpadyvk ycynma equHr.

X, +2x, 23

X ~X, <2
x, 20,x, 20,
Y. =2, +2x,

Fuuw. EyrMnap kKymiGypuaruiiy Xocua Kusamus. ByHuHr yuyH
KoopiMHartanap cucremacuna X, +2x,=3, x,-x,=2, x,=0, x,=0
TYFPW YU3HKJApHU sicaliMus (6-11aK).

X, 4

\M

—_~
s
R

6-twari
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lHaipan xypuHagvkd, eyumiap Kynodypuaru HOKopHiaH
ycrapanadMarad. Koopnuhara 6ownaan N(2; 2) BEeKTOpPHU
SICAIAMM3 B2 YHTA NEPReHANKYIsIP OVaran TYFpY HM3KK, YTKa3aMK3.
by unsnk 2x,+2x,=const TeHriamMa opkanm upoianaHaiu.

[HaknaoaH KypuUHaauKK, macanana maxcan QYHKUHASHUHED
KHUMATH IOKOPHAAH YerapaiaHMaran DKaH.

3-mucon. Macaiatiy rpadpuk yCcysiaa euuHr.

2x, ~x, <4
x, 20
X, > 1,
Y, .. =X —\2)(2

Macananu roKopuaard ycyn ouiaad eund Kyiuaary waira
ara Oynamu3s (7 wakn).

X y
=4
“ﬂé@y y max
TILIL I L LA ILLL
0 AA
—— 1 rL f >
X
-+ N(1;-2)
7-uiaxa

[llaknaan KYpUHaaUKY, e4UMIap TYIVIaMU derapataHMaraH,
JIGKUH ONTUMAT eHUM MaBXVI Ba Y A HYKTa KoopAWHaTa1apuiIaH
ndopar.
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I'padyik yeya épaamu OMIaH MKTUCOAMH MacastafapHy e4MLL
Ba EYUMHU TAXJIMIT KMAKII MYMKWH. ByHU Ky#uaard MkTucoanit
Macania MUCOJUAA KypamMus.

Mapas xunaliauk, XopxoHaxa WKKU XUy OYE€k wmumnab
yukapuacui. By 6yexnapuu vuinab ynkapmi yuyH 2 xui xom
aénay doinanannacHH. XoM aliuéiapHuHT 3axupacy 6epuirax
Ba ynap 6 Ba 8 OUPAUKHU Tamkua Kunaou. MkKkunyu Oyéxxa
6ynran Tanab 2 OUPIIMKHU TALLKWI KWW Ba y OUpUHYU OVEKKa
oynraH TanadbaaH | GUpIMKKa KarTa.

Xap 61p 6VEKHUHT OUp OUPNUTHHM UHILTa0 9UKAPUIL YUY
Kepak Oynrad xoM alié€nap MUKIOPU (MebEPU) xamia
KOpXOHaHUHT xap Oup OVEKAaH olaanraH napoMany Kyhuiaru
KajBaila KeJTHUPUITaH.

XOM amcyap MAXCYIDT
2 JRp
oyexmp Baxocu
1 1] 2 3
11 211 2
| XOM AINS 3aXMpacy 618 )

MacalaHUHT UKTUCOAWI MabHOCH:

Xap 6up 6¥€kaaH KaHya nwinad 4uKapuarania ynapra capd
KMIMHTaH XOM alll€nap MUKJ/AOPWU YIAPHUHT 3aXupajiapuiaH
owManaM xamaa tanad 6yilMua waptiap xaM Gaxapuaanu?

Macanazary HomablymaapHu OcITuIaiMnU3: X, —nunab
yuKapulura pexanamtupuirad | MaxcvrmTHnHr \mmopu X,~
II Maxcy10T MUKIOPU.

Y xonna macanaHMHr MateMaTuK MoONeNnd KyHuaaru
KYpuHULaa 6ynanu:

X, +2x, £6 o

2% +x, <8 @)

- X, +x, <1 )

x, <2 @

x, 20,x, 20, o)

Y .= 3x, +2x, (6)
30
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Macananuu rpadux ycynia eyamMus xamja onNTUMan HyKTa
D(@3'/,, 3'/,) 3KaHNIUTUHK aHMKJIAAMK3.

A
X5 1
-4 N(3:
B C
4/ / (orTHMAT)
| E
1 1 \
0 (y) X;
§-wapn

Hemak, ontuman eunm x, =3/, x,=1'/,, y_ =12’/ 6ynann.

byHaaH KYp1HaIMKK, KopXxoHa OupuHuM 6¥E€Kaan 3!/, Gupiux,
MKKUHYMCHIAH 1/, GUPNUK 1iiab uMKaprim Kepak. by xonia
YHUHT Oslajiurat aapomanu 12°/, 6upnvkka reHr 6ynaum.

DHIN rpaduk EpaamMmaa HKTHCOAMUIT Macana eHMMUHU TaxJInA
KWIHLLE MYMKMH 5KaHJIMTUHK KYpcaTamis. BYHUHT yUyH oNTHMa
D wnykrara kapaiimus. by Hykra 2x,+x,=8 Ba X, +2x,=6 TVrpu
YU3MKJAPHUHT KeCHLITaH HYKTacH 3kaHaurvgad bepuirad
UKTHcoOMil MacataHuHr (1) Ba (2) verapanosud waptiapy D
HYKTaJa TeHrnamara aitlaH{ W HY Kypcaraan. by aca, Oyex uinab
YMKApPUIL yuyH capd KMAMHAIMraH MKKana XOM alEHHMHT Xam
KaMED (e LINT) SKAHAMIUHNM KYpcataan. OnTuMan Hykra 6usian
OoFAMK GynraH wapriap akmus WwapTnap. Y Hra 6oridx 6ynmaran
1apT1ap 3ca, haccué WapTiap neb atanaau. biis kypaétran Macaiana
MaxcysoT1apra OyiaraH tanadra Kyuwirad x,+x251 Ba xzs2 1apriap
OoNTUMAaT HyKTara OOFNMK SMacIUIrMHU Ba Wy cadabnu Oy 1uapTiap
MaccuB WapTiap 3KaHIUTMHU aHUKIaMMU3.

[TaccuB Wwaptnapra Moc¢ KeJVvBYM pecypciiap KaMéod
OYyIMaraM Ba YAapHUHI MabiyM gapaxana ¥3rapuliv onTuman
eurMra Tabcup KwiMahau. AKCMHYa, aKkTuB lWapTiapra mMoc
KeayBUM pecypciapHu Oup OMpJIMKKA OUIMPpUIMIIY ONITUMAan
EYMMHUWHT Y3rapuiimra ojmb kenaau.

Macanan, 1-xoM aweé 3axupacuHu 6up OHPIKKKA OLUMPUIHILIY
OIITUMAT €UMMIa KaHaak TabCUP KYPCaTULLMHW KYPULL YUYH YHH
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7 ra TeHr neb onamus. Y xonna CD kecMa y3ura napajviest paBuilia
tokopura kyrapuiaan sa DCK yuGypuak xocun 6¥aann. Onnm K
HYKTa ONTHMAaT HYKTara ajfinaHanu.

by Hykraza x,=2 Ba 2x,1X,=8 TYFpu UM31KJap KCCULIANH.
LUYyHUHT yYYH 3HAM MacalaHUHT (2) Ba (4) miaptnapu akmue
waptaapra, (1) Ba (3) wapTtiaapy 3ca hnaccue Wapriapra
aiylaHagu. K HyKraHMHT KoopauHatanapu x,=2 X, =3. Jlemak,
SHIY ONTTUMal e4uM

X, =3, x,=2, Y =13
ovaanm.
OntuMman eunmia | -xom auieéra goup (1) uerapasuil wapr
X, +2x,=3+2.2=7
ra TeHr oynann. demak, 1-XoM all€HUHI 3HT KYIT MYMKUH OYmraw
3axMpacu 7 ra TeHr OVIMIIK KepakJUIMHKW KypcaTajiu.

Xyaam wyHaai nyn 6unan 2-xoM aléHu 6up OUpIMKKa
OWMPUII OMNTUMAJ €YMMHHKU KAaHAAH VY3rapTUPHILMUHHU
KYypcatHill MyYMKHH.

byHnaaH Tamkapy kaMed 6yMaraH XoM allénap MUKIOPHUHM,
ONTUMAN eYuMTra TabCUp KWJiMAraH xonia, KaHvallhk
KAMaUTHUPUIL MYMKHUHAUTUHU XaM K¥pcaTHll MyMKHWH.

[Okopuaary 8-wakiga BC kecma X,=2 UM3UKHU, SBHU
MacaiaHWHr 4 wapTurim dotanaiiam. by — naceus wapT. Maxcan
GYHKIMSA KHAMaTHHK ¥3rap—THpMaral XoJiaa Maccus IapTHH
KAHUATTWK Y3rapTupuill MyMKUH 2KAHJIWUTHHU aHWKJIall yqviH
BC xecmaHu y3ura napasien pasuinaa nacrra to D Hykra 6unan
KECULITYHUYA CUIBKUTaMu3. by HykTana x,=1'/, 6Vnagn.

JleMak, UKKyHYM 6¥eKKa 6VATaH TanabHu onTUMai e4umra

TabCMp KuamacaaH 14 raua kaMalTHpWLI MyMKMH DKaH.

Ulyngaid ity Ounan MacaiaHUHT ONTHMAT CYUMKUTA TAbCUD
3TMacAaHd YHUHT (3) — 11aCCUB LHAPTHUHT VHI TOMOHUHH
KaH4yara KaMaiTupuill MYMKHUH 3KaHJIHTHHW KYPCATULL MYMKMH.

MyCTaKm/1 €4uill VUVH TOTIUIMPHK,

Kyiuparn uKTHCOAMN MacalaHUHI MaTeMaTuk
MOACTUHU TYIUHT. ViKW TE€OMETPUK YCYA OHIIAH eyMHT Ba
CUMMHK TaXAMUA KUIHHF.

MKku xun mMaxcy1oTHU coTuuiaa 4 xui pecypcaapaa
doiinananunann. MaxcvoTHUHT GUP GUPAVIIHHN COTHII YUVH
capd KMAMHAAWraH Typ.Iu pecypeiaap MUKAOPH (MEEPI1) xamia
Xap 61p peCcypCHUHI 3aX11pack KYHMIarK KaaBan 1a KeaTHpIATaLl.
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Xap 61p maxcynotra
Pecypenap capd Kiaunanuran Ifccy‘pCJlap
pecype:iap MUKI0pH axupacu
| | maxcynor | 11 maxcynot
] 1 2 i 2 12
2 | 2 8
3 1 0 16
4 0 4 12
Maxcynon
Supanrnan
COTHIIIAAH 2 3
onHHanuran
Aapoman

Cag/o KOpXOHaCHMHUWHI JapOoMaiMHNU MakKCUMalllalUTUpyBYU
MaXCYJIOTJIapHU ONTUMAaN COTHULL peXaCHMHW aHUKJIaHT.

4-§. Yusukau nporpaMMananm MacalacHHUHI TaAHY
eyumu. Yu3nkKam TenrjamMaiap CHCTEMaCHHHAT
HoMaHQu# Da3HC eYuMH

MabryMKH, YU3UKAW OporpaMManalll MacanacHHWHT TasiHY
CYMMU M Ta Y3rapyBUMIM m Ta TeHTnamanap CUCTeMacUHWHT
HoMaHGUIF eduMuaaH ubopat 6ynanu. Yinby naparpadia
UWU3IUKIW TEHDJIaManap Ba TEHICH3AWKAAP CUCTEMACUHUHT
poMaH@Uin 6a3zuc eyMMHUHK TOMHIL Macajacu OuJiaH
IYTYAaHaMU3. DHI ABBAT YM3UKIM TeHIamManap cucTeMacu
XaKMIa alipHM MabIyMoTaapHit s¢1ab yTaMuas.

Kyinaari ynsmimn TeHraaManap cucreMacu Gepiirad 6VicHH:

v lag,Xx, +a,x, +---+a, x, =Db,
a,x +a,x, +---+a,x, =b, )
amlxl +am2x2 + - +amn n :bm

By cuctemanis matpuua Kypunuuniaa udoaanaill MyMKHI:
AX=B. (2)
Oy epaa: A=(aii) — (1) cucremanunr koadpduuMeHTIaAPU,1aH
TY3MIATAH MAaTpHIla, X=(X,, X,y ..., X,) — BEKTOP YCTVH, B=(b,,
b,, .., b, ) — 0301 xan1apAaH TAWKWI TONTaH BEKTOP-VCTYH. by
CHUCTEMA <Nl T HOMIYRITYM/IM I Ta YU3KMK 1 TEHTIaManap cucreMacia»

)
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Ae6 atanaan. Arap n = m 6ynca, A MaTpulla KBagpaT Marpulia
Gynaiu Ba YHUHT auTepMeHaHTH |A[# 0 6Ynca, A Marpuuara
HUcHaTaH Teckapu MaTprua A MaBxyt 0ynaau. (2) cUucTeMaHuHT
UKKU TOMOHUWHU A'—mMmartpuuara kynahtupub Gepuaran
CUCTEMAHUHT €4UMIA TOTTMAAU
X=A'B

XKopaan-fayce yeyad YM3UKAM TeHTlaManap CUCTeMacHHU
eyuwiaa A'—Teckapy MaTpULAHU TOMMIL YYYH SHT KyJaai
yeyniapnad OUpUanp. by YCyTHHUHT MOXUSTH KyHKIarkuaaH uoopar.

Cucremanary OMpUHYM TeHrnamagaH UXTHEPUM O nau
dapkiu xKorbduUMeHTAN HOMABAYM TaHRAHAAW, Xamaa
OUPHMHUM TEHrIAMaHMHI XaMMa Xxajdjlapy 11y HOMabiyM
onauvpary koapdbuuneHTra 6ViMHanM. bUpUHUM TeHrAaMa
€pAamMiia Tardanrad HoMmabiym OoliiKa XaMMa TeHINamManapiaki
nykornnaau. UKKHHYM TeHMIaMataH Ko3bduumneHTy § gaH
dapkau OVirad HoMabjJyM TaHjJaHaAW XaMAa MKKHHYM
TeHraaMaHuHr Gapuya Xaajapu 1y HOMabJyM OJIAHAATH
Ko3bduumeHTra 6yarHany. MKkuHYM TeHriaMazat tTasiasran
HOMabJAyM OOLIKa TeHIrNaMaznap/ail HYKOTUJIaAU Ba XOKaso.
IlyHaaét i1y 6unan xap 6Up reHrnamanad GUTTadaH HOMABIYM
AKPaTUATyH4a 1Y XKapaeH TakpopiaHagu. Hatuxana xyiunaaru
KYPUHULLAAIW CUCTEMa XOCHI D¥aau.

fx, Al X, ., to-o+agx, = b,

w7

\ X, J""’znnlxm‘l“L“‘*a'znxn h(’ (3)
|

‘ ' '
X 4+ < P
X P A o X + ta X, = b m

(3) cucTeManaru X, X,, ..., X, Y3rapyB4unap «axparuirat
(Gornunk) ysrapysumiap» 1ed, X, . X_ ., ..., X, y3rapysuuiap
3ca «axparuiamaraH (3pknu) ysrapysuunap» ae6 atanaau. (3)
cucteMaan goinananud Gepunran (1) cucreMaHHr yMyMui
CUUMHUHHM TOMHMI MYMKUH:

- [ ’ e 1
X, = bl T A g Xnn a,X,
' ' . ]
X, = by —ay, X, T oAy X, @)
x,= b —a co—al X
m m mm+1 T m+l 2n*a
34

www.ziyouz.com kutubxonasi



bynnan spkan x_,,, X_,., ..., X, HOMabjiymiapra Typiu
KnitmMariaap 6epub GOFIHK-X,, X, .., X, HOMABTYMIAPHUHT MOC
KMUMATIapUHU TOTIUILL MYMKHH.

Dpkau Homabaymiiapra 0 kuitmat 6epub Tomuiran x,=b’,,
x,=b',,..., X, =b’  euum GepunraH cHCTEMAHUHT 6a3uc evumu
aelnnaau.

Ky ukTvcormil MacananapHuHT MaTeMaTUK MOICTTA/IA YUN3HUKJIN
TEHITIAMATAP €KW TEHICU3NKIIAD CUCTEMACMHUHT HOMaHbWA
eUMMIIAPUHK TONUIU Tanad KunMHaau. CUCTEMAHUHT HOMaHbWH
EUMMMHU TOTHMILLAA KAWCH HOMAWIYMHUHT aXPaTWIAILNA Ba YHU
Kalcu TeHramanay axpaTuiuiiy ¢dapkceus smac. Mana wy
WAPTAApHHK JLTUOOpra Oayryu yeyaaapaaH OMpu—OUneAbHAHT
yeyuanp. By yeyiHUAT airoputMy GMnaH TaHUILIaMK3.

BYHUHT y4yH Kyi#uaark cucTeMaHu KypaMus:

a,,X, +a,x, +---+a, X, =b,

a,X,+a,X, +---+a, X, =b, 5
amlxl +am2x2 +.“+amnxn = b
X, 20,%,20,.,x, 20 ()
(5) cucTteManuHr (6) wWapTnapHu KaHOaTIaHTUPYBUU

eUUMWHM TONMIL Tanad KunUHanu. byHUHT y9yH Kyiuaaru
WINap aMasnra oulupunaiu:

0= b, —a, x, —a, X, —--—a, X,
0= b,—a,x;, —a,X,— - —a,x, )
O: bm—amlxl—amZXZ—.“_amnxn

1. (5) cucTemanaryt TeHTIaMaNapHUHT yarn TOMOHUAaH Dapya .
JleMeHTAap VHI ToMoHra yTkasuau® 0 — Ttewranamanap
CHUCTEMACH TV3U.1AU.

2. Bepunaran cucreMaHMHT OMprajivkia IMacuK Ba HoMaHpi
eYMMMHUHT MaBXyl dMacAuK WapTiapu TeKWUphiaau:

a) arap (7) cucTeMagary Kamujia burra TeHriama

0=p+0-x, +0-x,+...+0-x
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KypuHuwaa 6ynud, b=0 Oynca, Oepunran TerHrnamanap
cucTeMacH GUpranvkiaa 6vnManau;

0) arap (7) cucremana KaMuaa OMTTa TeHrnama

O0=b+a x ta,x,+. .+a x
KypuHuwia 6y1ub b, a,, a,,..., a_s1ap 6up xui uitiopaiu 6ynca,
Oepuirad cucreMa HoMatdUil edumra 3ra 6y aAMaiiu.

Arap lokopuaaru a) Ba 0) waprTinapiaH OUpoOpTacu
Daxapu./ca, eynlls XapaéHu TYXTaTuaanu, ake Xo/11a CUCTEMaHU
e4MIL JaBOM ITTUPUIALM.

3. Arap (7) Tenrnamasiap cucreMacuia

0=p+0-x,+0x,+.. +0x
KYpUHHMLLIATK TeHTAaMa KaTHapica, OyHAaW TeHimamMaiapHu
HOMABAYMAAPHUHT UXTHEPUH KUAMATIAPH KAHOATAAHTUPIAHU
yuyii, yaap yuupuO tainaHaiu.

4. Koaran 0 — TeHraMmanapHu y3apo KViLM6, Hasopat
Teurnama (H.T.) 1e6 ataayBuu TeHrama Tysunazu. Hazopar
TEeHIJIAMa KKK XUl BasudaHu Gaxapaiu:

1) axpatuaduin Kepak 6¥nrad HomabiyM Haszcpar
TeHIlaMalaH TaHAaHalW;

2) xap Oup Kagamaan xKeluH xocua OViraH Hazopar
Tenrnama xonaraH 0 — Tenrnamanap HUFMHAMCUIa TeHT
IKAHIUIUTA acocianud, xucobnamiaap TVFpH 04UO
OOPUNAETIARUHN TEKWUPUO BOPHIL MYMKMH.

5. Hazopat teHmaMaiar Ko3apOUUHMEHTH IHT KMUUK OYriran
HOMaLAYM (MacajtaH, X, ) AKpaTUIHLIN Kepak OYAIaH HOMabaym
cuaTHMaa TaHAAHALK.

6. TaHnaHran X, HOMah1yMm

min —- = -
0
Uy ]aik

WIAPTHW KAHOATAAHTUPYBYM [-TeHIAaManaH axpaTUiIns, sstHin
cucreMapuHr OUPHMHYM TEHTIaMacK Tvauna.au. Xap Oup
TeHraamMara moc kenysuu b/ l aikl (a,<0) Hucbar i-Tenriamaia
X, HOMabAYM OYAUYA xMCcOoOaaHTaH aHUKT0BYM Koahduuuent
(A.K.)) neb aranaau.

7. Tonwuaran X, HOM2BAYMHUHI KMUMATHHU SCKH
CHCTEMAHUHT KORTaH TEHI.1aMaslapura Ba Ha30paT TCHIAAMAard
KYHMIIL yuyH Oy TeHTaMasapra KYinuMyua TeHaMa TV MM,
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8. Xap 6Up TeHMaManu, WY KyMAalaH Ha3opatr TeHr1aMaHu
V3UHUHr KyiuuMyacy 6unad Kyumb SHrUM CMCTeMaHMHI KONraH
TeHrj1laMalapd Ba Ha3opaT TEHITIaMacH XOCWJ1 KWIMHaAU. Arap
Xocun OynraH SHrM CUCTeMa YYyH IOKOPUAAry a) Ba 6) MaBXyl
3IMaciuK Me3oHJapu BGaxapuiiMaca, oKopuiaary 4-§ barHanapna
KWIWMHraH Uuptap sina takpopnanaad. Ulynaait #yn Gunax
CUCTEMAaHU euuLit xammMa 0-reHrnamManap X TeHraMara (axpariirat
HOMaBJIyMJIM TeHIMlaMara) alnaHryHuya, sbHM Hasopar TeHImama
0=0 kypuHuuIra kenryHua takpopaaranu. CyHrpa cMCTEMaHMHT
HOMaHMWH eynMU (Xakukui €Ky 6asuc) esunani.

I-mucon. CucremanuHr Homandui 6a3Uc eUUMUHU TOTMUHT.
X +2x, —xy—x, =1

)

=X +2x, +3x; +x, =2
)

X, +5%, +x;—x, =5
x,20,x,20,x,20,x, 20

Euuwe. bepunran Terriamanap cucremacuiu 0-teHriiamManap
cucTeMacuIa ailaHTUpaMmn3 Ba Ha3opaT TEHIlaMa Ty3aMu3.

O0=1-x-2x,+x,+x, 1/2
0=2+x -2x,-3x,—x, 2/2=1
=2x, =-1+x —x,—-x,

0=5-x-5x,~x,+x, |5/5=1
55 5 5

‘5)(2:—5—0——2“)(,-——2‘)(3’"‘5)(4

nm.0=8-x, —9x, = 3x; +x,
9 9 9 9

—9x2=—~2-+§,\,—§x3—5x4

Hazopar TeHriaMaiad 2HT KUHUK KOPPULMEHTIN HOMAWIYMHN,
AbHIL X, HU TaHnakmMus. 0-TeHrnamanap cucTeMacuaarit xap 6up
TeHi1lama y4yH b/ | a, f (2,<0) HucbaTnapHu, s’bHY aHWKJIOBYM
KO3AdXPULIMEHTAAPHU XUCOO 1ARMI3.

AHMKA0BYUH KO3DPULIMEHTIAp MMM SHT KWUUTUFa MOC KeJlraH
| TenrlamanaH X, H1 akpartuo X — TeHrnamara aiaaHTupamm3
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[ ] |
X, =— ==X, +—X, + -X,

202 2 2
by Tenrnamagan onaanadnd 3¢k CUCTEMaHUHT xap Oup
KOJAraH TeHrAaManapura Xamjia Ha3opar TeHlamara Kyirmya
TeHrIaMa Ty3aMM3 Ba YJTapHU MOC TEHTJIamasiap Tarura €3aMus.
Xap Oup TeHrAaMaHW BAa Ha30paT TeHIJIaMaHW Y3UHMUHT
KyiipuMuacu Ousan Kywnd siHIY cUcTeMaHyu XO0CW1 KWiaMu3.
SHrU cucTeMaHMHT HazopaT TeHT/amMaculaH 3HT KMUKK
K03DPULMEHTIN X, HOMABIYMHY TaHAaWMU3 Ba cUCTeMalaru

1] 1 1
X, =——=—X, +=X; + X,
P2 27" 27 2 _
2 TR T4 T
0=1+2x, - 4x, - 2x, 1/4
05,3, 7 3
AR 5/7
7 77 7
——X;=————X, +-X,
2 8 4
7 7 15 7
HT. O=—+-x ——x, -—X,
2 2 2 2
15 15 15 15 |
——X;=————X, +—X,/
2 8 4

TeHrNaManapia 6y HoMabiAyM VUYH aHWUKIOBYUM KodhdUileHT
XUcobnaimMu3. AHUKIOBYW KO3hDULKEHTAAP MUUAA DHT KMYUTH
2-TeHraMara MoC KeJITaHW Y4yH X, Hit 2-TeHrnamanaH axpatuo
X TEHINIAMAra auiaHTUpaMms.

Tonuarad x, HUHI KUAMATUHK OOWKA TeHMiamanapra Ba
HA30pAaT TeHrnaMara Kyiui yuyH yaapra Kyiiumua TeHTAaMaIap
Ty3aMM3. Xap OUp TEHIIaMaHy Ba HA30PaT TeHIAaMaHt Y3MHUHT
KyummuacH 6unan Kyib aHiv cucTeMaHy XOCH KuilaMus.
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1 1 1
):Z+5X1—"‘X4 .
1 5
Ex,:~—2x2—§x4

5
2:§—ix,+ix4 5/2

13 1 1 13/2

Tt |
] 5
—lez—g+x]+-—x4

13 1 1

H.T =———X, ——X,
8 4 4

1 5 1
~le:——+x3+—~x4

DHAM HazopaT TeHrIaMajaH X, HH TuMlab YHUHT ycTuaa
IOKOPUAATW WuINapHM OaxapaMus Ba KyWMAAru CUCTEMAaHHM
XOCUT KWaMu3:

5
X, :5-4x3 ~ X,
3
X, =——2x,~X,
Ty )

|
O=1+x3+;,\1l

!
Hm.O=1+x, X

Xocua 6ynran SHrY cucTemana 0) MaBXyA dMACIWK WapTu
Oaxapuanaiuv. 3 TeHrnamaga o301 Xad OMNaH HoMabiavMmiap
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oJizuparu kKo3dpduumeHTnap OUp xul vwIopany OyaraHIuru
cabab.11 cucTeMa HoMaHdWIM eyrMra 3ra 0y IManaum.
IOxopuparu ycyn 6UIaH YM3UKJIK TEHTCH3AUKIAP
CUCTEMACUHYWHT XaM HoMai+(UH eUUMHHM TOTTUIL MYMKUH. JlekunH
GyH/ta TEHICUBUKIIADHUHT KUUMK ToMoHHTa x>0, x >0, .,

m+1 m+27

X,_,, 20 xViuyMua ysrapysuunap Kyuub teHrnamanap
CUCTEMACHHHM XOCUJ KUNUIII Kepak Oynanu.

2-mucon. BepwiTaH TEHTCUMIMKIIAP CUCTEMACUHWHT HOMaH it
0a31c eUUMUHHU TOTIHHT.

X, +2x, -2x, +x, <2
2X, +X, +3x; —x, <5
x,20,x,20,x,20,x, 20

Evuw. Cucremanaru OMPUHYM TEHICU3INMKIAa X, HHU,

UKKHHYMCHTA X, HA KY1LIM6 Kyiugarn TEHIlaMalap CUCTEMAaCHHH
XOCHT KNJNTaMK3:

X, +2x, = 2x, 4 x,+ X, =2
2x, 4%, +3x, = x, +x, =5
% 20,x,20.x,20,x,20,x, 20,x, 20

Xocun oyaraH TeHraamanap CUCTeMAacUHU IOKOpUIAru
aITOPUTM acoCHIa EYaAMM3.

AK (x))
2
5/2

0=2-x-2x, +2x, —x, — X,
[ kadam 0=5-2x,—x,~3x,+x, —x,
—2x =4+ dx, — 4+ 2, + 2x,

Hm.O=T7—=3x —3x, =X, =X, — X,

~3x, =-6+6x, - 6x, +3x, +3x,
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X, =2-2%x, 4+ 2% — X, — X4 AK.(x)
2 6 6 4 2
2x; = —+ =X+ =X, =X —— X, -

77 7 7 7
Il kadam <0 =1+3x, —Tx; +3x, +2x; — x4 7

nm.Q =1+3x, —7x, +3x, +2x, - x,
—Tx; ==1-3x, = 3x, — 2x; + x,

SETENE TN
7 7 7 7
16 8 1 3 2
11 xadam x‘=7—;x2~5x4~7x5—;x6
nm. 0=0

Kapob. basnc eunm: x,=16/7, x,=0, x,=1/7, x,=0, x,=0, x =0
MycTakus eysl YYYH TOMUIMPUK,
bepunran UM3MKIY TEHPIAMANAP CUCTEMAaCUHUHT HoOMaHGUH
0a31c eYMMHUHU TOTIMHT.
1) 4x, +3x, -x;=6
2x, -x, +3x;=4
3x, +4x; =7
x20, j=1,2,3
2) x, +x, +x,56
2x,—x, +3x;,29
3x, +x, +2x; 211

x}zO, =1,2,3
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5-§. TasH4 eyUMHUHT ONTHMAIHK 1HAPTH.
Yexknd oNTHMAJI €YHMHAHT MABXKYI OVIMACIHK [IADTH

AHru TaAHY €YHMra yTHID KOMAACH

YU3nKIU nporpamMmanail MacaiajapuHW €YUl Y4YyH
MILJTATUIAAWIAH 3HT YHWUBepcal ycy/aaapaaH OUpH CUMILIEKC
yeyiaaup. by yeyn épiiamMuiia UKTUCOAMM MacanaiapHUHI e4MMHU
TOMWAAAN €KW €YUM MABXY/ IMACAUIM aHUKJIaHAH.

CHMILIEKC YCYTHUHT FOSICKH KyWuaaruaan ubopar. bepuiran
YUIMKJIMA TIPOTPaMManatll MacanajlapuHuHT eurmMilap TYrnaMura
TETULIIN UXTUEPUH OOLINAHFHY (TasHY) CUMMM TOTIMRANW, SIBHU
AX=B, X>0 waptnapHu KaHOATAAHTHUPYBYU MXTUEPUI eunm
TONWIAAN. Arap 6y editM ONTUMANIUK LUAPTHUHI KAHOATAaHTUpCa,
ONTUMAJl eunM OYnanu, ake xonaa GouIlaHFMY ednUM anTrUMan
eyuMra sIKuMH OyiaraH 0oluka TasiHy eyrMra aaMaluTUPHIAIN.
TasiHy eyumaapHy aIMalITUPUIL XapaéHW ONTUMAaN edyuMm
TOMUATYHYA, €KW OepuiraH MacalaHWHT ONTHMal €UUMH MaBXY]
3MAC/IUTY aHUKJIAHIYHUYA TAKPOPAAHAIN.

Cumnnekc veyinHu 1949 tinnga AMeprka onumu C Jdavur
Kawd Kunrad. JlaHuur OmaaH napasinies pasuaa coomk, CCCP
oaumu, akaneMuk J1.b. KaHToroBMY CUMITIEKC YCYJIHUHT OUp
TYpH O¥nraH «MKKuiIaMum 0axonap» yCynmHU Kauwd Kuiubd
UMBKUKJIY NporpamMmanall GaHuHuHr TapaKKUeTUra acoc Conam.
CuMnnekc ycyll KeluHyanuk Typau ojiiumiap ToMoHMian
PUBOXIaHTHPUO bopuiian. Macanax, npodeccop M .. Diifenbiant
CUMIIEKC YCYTHUHIE 3HT COMLIA BapMaHTUHU Kalud KUaub yHu
UMUMKW TEHIJIaMajlap CUCTEMACMHUHI HOMaHMHH eunMnapu
nunaa GEpUiiraH YM3HKIW PYHKLMSTA IKCTpeMan KHMar BepyByu
€4MM TOMULW AITOPHUTMK j1e0 atanu.

DlgenbHaHT ycyau KyhWuaaruwaanw unbopar. Papas
KWIaMIWK, KaHOHMK (GopMalard YM3MKIW fporpammanalill
Macanacu Gepuarad OVICUH

a x +a,x,+ --+a, x =b,

a,X +a,,X, +---+a, x, =b, (h

a_x, +a_ ,x,+---+a, x =b_

x,20, x,20, ... x 20, )
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Y, . =c,tex tex,+ e x, (3)
Arap macajia KaHOHUK Q)opMaﬂa 6ynmaca, y 0y KYpUHULLTA
KejaTupunagn. byHMHT yuyH (1) cucremMana TEHICU3IMKIIAP
KaTHallca, TEHTCU3AMKIAPHUHT KHYWK TOMOHMIa KyuiMMua
HoMaH(hUit y3rapyBuu KYHIMW €paamMujla yjaap TeHrjiamara
alaHTUpunaad. Arap 4M3ukiIv QyHKuus Y KYpUHULIMIA
6ysica, yWaard wWiwopanapHu anmawmTupud Y, ra
ainantupunaan, svHu =Y =Y
(1)-(3) macanaHu etmmnaH aBBanh, (1) cuctema 0-
TeurjaMaisap cucremacura aisaHTupuialM xamaa
YHUHI €YMMMK MaBXyld OyaMaciauvK WapThapuUHUHT

0aXapuIWIIKM TEKWUPUAALH.

O=b —ax —ayx, ——a,x, 1
0=b,—a)x—ayx, ——a,x, | @
0= bm amlx] amzx,'.? ..... anmxn’
x,20, x,>0, .., x >0, ()
Ymin c0+('lxl+c2x2+"'+cnxn. (6)

MacanatHr onTUMan eYMMUHU TOITHAIN YYyH asBan 4-§ na
Ga€H KkWNnuHTaH a) Ba 0) WapTiap TeKWHpUNaau, cyHrpa
KYHWIArW HTepalKoH XapaéH aManta oLIMpuiann:

1) 4-§ na TaHMwWraH yeyaaad doitaanaHué MacanaHuHr (4)
Ba (5) 1IapTAapUHK KAHOATAaHTUPYBYH OOLLAAHFUY (TasiH) eYuM
tonuiaad. TassHY €eUMMHHM TONMUI XAapa€HUHUHT Xap OuUp
GOYKMYMAA aXpaTWAraH HOMabAYMHUHI KMAMATU YW3UKIH
GyHkums Y | ra Kyitnd bopunaau. Hatuxana (4) cucremanaru
TEHTaMalapHUHT Yan TOMOHMAA axpatuiraH (0a3uc)
VyarapyBuUMiap, yAapHUHT VHI TOMOHKAA Ba YH3UKIN DYHKLIUS
Y .. 1a axpaTwimaran (6aszucMac) yarapyBuuiap KolnawraH
OViaanu. AxpaTuiMarai YarapyBuriapra kuiimar 6epub GotlnaHriy
TastHY peXxa Tonuflaau Ba Oy TasHY pexXxa yYyH UYM3UKIIM
DYHKUHMSHUHT KUIMaTH aHUK/1aHAIu;

2) TomuiraH TasHY peXaHWHT OMNTUMAan pexa IKaHIUTU
TEKWIMPHJIIAIN:

Arap yusukIu pyHxiaaa bapua axparuiamaran (6asucmac)
yarapyvsunnap Mycoart koadqdulireHt OuiaH KatHauica, TonuaraH
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TasgiHY pexaga 0y DYHKUMS YIMHUHT MUHUMYM KUHAMaTura
apullIaM Ba, AeMak, Oy pexa orrrumain pexa oynanu;

3) 3HAM 4YM3UKIU bYyHKLMSIA OMpop GasMcMac YarapyBuu
(Macanan, X ) MaH@UIT KOIDOULMERT GUnaH KaTHALUCKH, IEWINK.
by xonaga TonunraH TasiH4 pexa OonTuMain pexa OyiaMmaiiau Ba
Kyinaaru MKKM xos1ataaH OUpu pyi Gepuiid MyMKHH:

a) arap YM3UKIU QyHKIMAIa X 0asucmac yarapyBan MaHbuit
KoabduumeHtTu (¢ <0) 6§16, cucremanary 6apya TeHIIamManapa
Oy HoMabyM HOMaHbUi KoapdUuMeHT OWiaH KarHauica, SbHH1
a >0 wapt 6apya i=1, 2, ..., n nap y4yH ¥puriun 6ynca, y xonia
YUBHUKIIW DYHKIMS YeKITM MUHUMYMTA 3ra Oyimaiiu;

6) arap unsniin dynkumana x, 6asucmac Y3rapysun MaHduii
KOIDOULMEHTIM Xamiia cucteMazard 6abau TeHTamalapaa X,
HOMabiyM MaH(pui koadduLmreHTnn 6yica, y xonaaa ToruiaraH
TagHY pexanu 001UKa TasiHY pexara anMaiTupuil Kepak. byHuHr
YUYH X HOMahITyMHM Oasucra KUpMTub, OasuciaH

M bi bk
min| 7|5

all’<0

‘ ir ]akr
LIAPTHYU KAHOATIAHTUPYBYY X, Y3rapyBuy UMKapuiaau;

4) Tonwirad X 6a3nc Y3rapyBUMHUHT KMIIMAaTUHU OolLIKa
TeHrjJamanapra Ba Y, ra Kyiud yukunaau. Hatuxaga siHru
TasiHY pexXa Ba YHIra MOC KelyBUYM YU3UKAYU DYHKUMSHUHT
KUMaTu TONMUNAAHN.

Arap XoCcMN OVAraH SIHFM YM3UKIW PyHKLMSALa XaMMa
HoMabiaymiap MmycObar ko3ddpuuuMeHTAU OYica, y xojna
TOTNUATaH TasiHY pexa oNThMal pexa oynaau.

AKC X0jJa I0KOpMa K¥pcaTunraH ycya Ouian Tonuiarax
TasiHYy pexa Oolllka TasiHy pexa OunaH anMawTupuaain. by
JKApa€H ONTHMA PEXa TOTIWITYHUYE €KW YU3UKTH QYHKUMSHUHT
YCKITM MMHUMYMTA 3ra 3MAC/IUTY aHUKJIaHTYHYa TaKpopiaHaiu.

MacajlaHVHT )XaBOOWHU (OTITUMAN €YHUMHU) E3ULL YYYH,
axpaTunamaraH ysrapysiuinapHu Ora tenrnab, axpaTuiras
(Ga3zuc) ¥y3rapyBuyMJlapHKM 3Ca, MOC 0301 Xajajapra
TeHraawrTupunaau. Tonuaran HOMabAYMJAAPHUHT
kuidMatuian doitnananub Y . HUHr, cYHrpa (arap kcpak
6yaca), Y . HUHT KHIAMATKH TONKUNAIM.
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Mucoa. MacanaHuHT TagHy €4YMMHUHK TOIIMHT Ba YHHU ONTUMAaN
eyrMra auaaHTUpUHT

—2X,+Xx, +X; =2
X, - 2x, + X, =2

X, + X, +X;=5
x; 20, j=15

Y . =X tX,

min

Fuy. Macanadynr lapriaapuiard TeHraManap cucreMacHn
0-TeHIIaManlap cucTeMacura alnaHTupamMmmns:

0=2+2x,—x, - x,
0=2-x+2x, — x,
0=5-x—x, ~ X

x/ZO,j:]—,—S

len = ——xl + xf?

Xocui 6yrad MacaltaHy KyHUIATH XKaZBaira XOoW alTHpaMus
Ba JOKOPHA TAHKUIUTAH UTEPALIMOH KapaéHHW Daxapamms.

Basuc i i T\ || ‘ 1

VIV BIAD ‘ B X1 | X2 X3 \ X4 i Xs - AK |
Lo [ S J S A SR I !

(S T S R O B (R A 2 |

0 2 a2 0 \ 0 — :
IS - T T N O O (N O A 2 S
X T S VA (N A Y Y A S |
Yy O | -2 L 10 00 10 . |

X3 .2 2 0 -1 -0 0 — }

0 2 LR 4200 0 10 2
0 sty 0 0 b s
HT. 7020 0 -l .

Yoo [ O [ b 1 [0 0,0 e

X3 6 0 | 3 1 P2 \ 0 - !

X1 ro2 | 2 0 -t 10 —

L T T (N O (N A ) N S N

HT "3 o0 3t o i o0 ;
Yoo 200 L0 TH 0
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X3 [ 9 0 0 T o . mmr”j
Fox ( 4 11 o0 f 0 -1/31-2/3 {f‘(‘:ig“g”&
x Lol 9,_.;#,1_/,3_,_,-1@ S
TTRT. 0 Lo o oo |
| ' ‘ 1 ¥ 1 OATHMAN CUMM
Y 13l 00 12 X=(01:0.0:0) Yo 3

OxVprit GOCKUY/Ia TOMUITaH X—TCHFﬂaMaJlap CUCTEMACKHU
Ba Y . HMW KyWuaru KYpUHHILAA E3ULT MyMKHH:

1
X, :4——3—)(4 - —X,
]
X, =1+§1~14 - =X,
2 1
lell 3+F~x4 + x5

by epaa: x,, Xx,, X, nap axkparuiara:i (6aszuc) ysrapysunnap,
X, Ba X, 5ca, akparuimMaraH (basuc 6§1varan) yarapysyuapamp.
Basuc 6ynmaran ¥srapysuniapra 0 xkuitmar G6epub Gepusirad
MaCaIaHWUHI TasiHY eYUMHK
X=(4;1,9:0;0)
HW Toramu3. by TasgHy e4nM onTUMais euuMm Gynaau, YyHKU
UMUMKW DYHKLMgAa Oasuc 6Ynamaran yarapyBuuiaap mycOar
KO3PPULMEHRT OMIaH KaTHALIIN,
TonuiaraH onTUMal eHMMHU KYHMAATY KYPUHKUILAA €3aMU3
Ontuman eunm (pexa): X =(4;1;9;0.0); Y  =-3
MycTaKkuj eddil YUYH TORUIMPHK
1. MacanaHuHr TasgHY €9MMUHUK TOTUHI Ba YHU ONTUMA
eYUMra aunaHTUPUHT.
X, —X, +2x;-x, =2

2x, +Xx,-3x,+x, =6
X, +X, +x;+x, =7
x; 20, j=1,

Ymin = 2xl + XZ - x} - x4
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2. Bepmlra}{ MacailaHUHI TasdHY €YUMUHKU TOMKMHE Ba YHHU

OTNTHUMAaN eYyuMra aiIaHTUPKHT.
0=15-x +5x,
0=6+3x,+2x,

x20,x,20

Yo = 2x, +3x,

max

6-§. Uusukm nporpaMManain MacajacHHi eYHill yIyH

chrmILiekc yeya (Jlanumr ycyam).

Janunr apatraH cUMILieKe yeya Xap OUp TeH1amana burranan
AKPATHITAH HOMAhIYM KATHALLIMUIN LLIApTIa acociaHraH. bollikada
aiitranaa, Y1 macanacuna m ta ¥3apo yM3MKIM 3pKIN BeEKTopiap
MaBKyA 1e0 Kapanaiu. YMyMUMuKHy Oy3amaraH xosuia Oy Bekroprap
Gupunyn mta P, P,, ..,P_ napnan ubopar neiiuk. Y xonia

Macajia KyWugarv KYpruHuluaa oyiaau:

Xl +alm+lxm+l +'“+alnxn = bl’
Xota, X, tootay X = bza
Xm +amm+lxm+l +.”+amnxn = bm’

x,>0, x, >0, .., x >0,
n
' Ymin—'clxl+clx‘2+'“+cnxn.

(1) ccTeMaHy BeKTOp 1akAuga €310 onainuk,

Plxl+P2X2+"'+mem+Pm+le+l+"'+Puxn=P0
by epaa
AN /
j/I i (0 0\ [ P a,,
p) ‘ O ] 1 0 ' alm +h (12”
h N L I R R s Py = Py =
1‘\‘ O J \ 0 l g "\amnul P u)mv
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M

(2)
(3)

(4)



P, P,, ..., P Bexropiap cucremack m-yadosiu dasoia
¥3apo YU3UKJIW IPKIH B6VaraH OUPIMK BEKTOpap CHUCTEMACHIAH
wbopar. Yiaap m ynuosiu ha—30HMAHI Ga3sUCHHW TAlIKWI KHIAAN.
Ywby BeKTopjapra MoC KeNyBUW X,X,,...,X = ¥3rapypuwiap
«baszuc yzeapyeuuaap» NcO atanaim.

X, 40 Xpapoos X, — 0a3MC OYMaran ysrapysuunap. Arap basuc
OynmaraH yarapysunnapra 0 kuitmar 6epceak, 6asuc yarapysyunap
0301 Xamnapra TeHr o6ynann. Haruxana x;=(b,,b,,...,b_,0, .,0)
eyuM xocun 6ynaau. by euum dornaHruy euum Oynanu. Yiuby
eyumra x, P +x,P,+ . +x P =P  €itunma moc kemagn. by
¢itnamanaru P, P,, ..., P BekTopiap ¥3apo apkiin 6¥araH nmm
cababnu Tonuaran OOWIaAHFUY e€YMM TasiH4 ¢cuuM OViaau.
CumMriieke xanan Ach atajuyBuM KyWMAru KaaBanHu Ty3u0,
YHra MacajlaHWHT OepUiraHAapuHK XOMIalTUpaMmu 3

basue | T O T N O S Co o C |
i pekr. ! Coar Py Pg- - b s ; R I Py
. . Pl ! PZ ; Pm‘ " P+ 1 - Pk 1Py ]
B o by 1|0 D0 A aw | an |
} PZ i C1 b2 0 ! 1 ‘ 0 faz,".*[ - ! A i T T
oL . o | ‘ | b i’
P, | by 000 L0 e A .
. | | P b
. Pn Cn bw L O | 0 ] . ] U dpms o Bmk o A |
[ o _ l,,-, R T T A {
| ‘ | oo o
, i . i ‘ < 1 S
! ! < = | = ES £~ < U
| m+1 A T PR L % ]
; | i b < “ < O 3 u i SN
' | S : i g O
: : { I ! L £
i . f ; i ) = . IR

: An

Kansangaru C;, 1€6 Gearunanrad yCTyH X,, X,,..., X_ 6a3uc
3 1 2 m

y3rapyBUuMnapHWHT YU3UKJIH dyHxUMggarun
KO3DPUUHEHTIApUIAH TAlKWA TONFAaH BEKTOP, SHHU
Cn=(c, ¢y € ) (5)

Kaapanaa xap oup P/ BEKTOPHH TENACUTa X HOMabIyMHUHI
YM3UKIAW DyHKLMs1arh KOPPUUMEHTN €3uaTal.

m+1 — karopra 3ca x,, X,,..., X 0aszuc ysrapyByuaapaaru
YU3IUKJIU QYHKUMSHUHT KUHAMaTH

Y, = ibsci G
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xamia 0a3ue eUMMHUHT ONTUMAJIMK ME3OHHHHU Dax0j10B4YU COH
hi
A =2,-C, =Z|a”c,—c/ ()
I= .
€3unran. basuc ysrapyBumnapra moc kenysuu P, P,.., P
BexTopiaap 6asuc BekTophap ieb benrunarrad. by Bexropiap
vayH A=Z-C=0 Gynanu. Arap A=Z-C<0 wapr 6apua i-nap
(i=1,2,...,n) YuyH YpuHnu Gynca, y xonna
X= “:)'p ), CYPPRSS xm)z(bp bzs---, bm)
ontuman pexa 6yhaan. By pexagard Yu3ukKIM GYHKLUAHUHT
KHiMaTy Y, ra TeHr.
OHAKM KaMuaa OuTTa j yayH z-¢>0 GYiicHH, aeitnuk. by
X0/11a TOMHATaH TagHY peXxaHu ONTUMal pexara SKHHpPOK
Oyaran pexa 6unan AMalITUPUIL KepakK. ByHUHT YYVH

max (Z,z - C\, )\: Z,-C,=A,

Z,-C,>0

lWapTHH KaHoaraaHTupysuu P, BekTopHM Oasucra KUPUTUO,
Basuciad o

(b ) b

mmn| — = —

W ay g ay

®

WAPTHU KAHOATNIAHTUPYBUM P BEKTOPHM YMKapHLLl Kepak oymaau.
by xonna a, aneMeHT xan KuayBuu 2JeMeHT cubarnia
Oenrnnanann. P, BextopHu ypHura P, BEKTOpHU KMPHTHLL YIYH
CUMTIJIEKC XKAJABan Kyiuaaru

(1
bl=b-| = Ly,
\ Ay
h,

! /
/)’ =

>

(10)

dopMmyliaiap acocraa anMallTUpHUNAK.
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Cumruiekc Xaasan aiMallraHJaH CYHT sHa KahTalan A,
Oaxonap aHUKIAHAIU.

Arap 6apuya j jiap yuyH A, <0 6ynca, y X042 ONTHMAT €4UM
Torurad 6ynanu. byHnait xynocaHn Ky#uaaru Teopema acocujia
YUKapuLl MyMKHH.

I-Teopema. Arap X=(X,, X,,..., X_ ) TafgH4 peXa y4yH A=Z -
C<0 (7=1,2,...,n) TeHrcusuK YpuHau Gynca, y Xonna y pexa
omuman pexaHu 6yaany.

2-Teopema. Arap X, TagH4 pexana TaiuH OUp j yyyH
D Z - C >0 TEHTCU3AUK VpuHau 6V¥ica, y xonda X,
onTuman pexa OYiMalay Ba wyHaal X pexanu Tonnm
MYMKUH OVNanuKu, YHUHT YUYH

Y(X)<Y(X)
TEHTCUBIUK YpUHIYM Oynaau. Arap TalimH OWp j y4yH A—-7 -
C >0 tenrcusank yprinan Byica, y xonna 2-teopemara acocat
6y TagHy pexXa xaM STHIM TasHyv pexa OuiaH anMaluTUpuIl
kepak ©Oynanu. by xapaéu ontuMman pexa TONWITryHya €xu
Macasiagar Un3ukinu QyHKUUsT KyiRuaaH yerapajgaHmarad
9KAHJIWUTH GHUKJAGHTYHYA TaKpopJiaHaau.

MacanaHuHI ONTHMAN €YMMUHMWHT MaBXyd GYaMaciuk
mapTty KyMyaarmia:

Aeap TaiiuH 6Up | yuyH A= Z C >0 TEHICUTUK YPUHIIW OVANO,
Oy ycrynnaru 6apya a, 3JleMeHTnap YUYH a, <0 (i=1,...,m) waprt
Baxapuiica, MacanaHnHr Maxcan dJyHKumcn JeKITH 3KCTpeMyMra
ara 6yiMaiau.

®apaz KUAaHIUK, CHMILIEKC XaaBaiaa ONTUMAUIHK LapTH
(A]_<_O j=1,...,n) 6axapuicuH. By xonia eunm

X=B'P,
dopmyna opkain Tonunau. by epaa: B=(P,, P,, .., P_) matpuua
Gasuc BeKTOpiapaaH Tawkua Tonrad marpuuaanp. (1)-(3)
Macaiia yuyH B matpuua m yauoBnm 6MpIMK MaTpuua, Ba J B!
MaTtpuvua Xam OupauK MaTpuua OGVnraHnury caGadnwu
X=P'=(b' ,b’,,..,b" , 0,..., 0) onTuman cuum Gynaam.
[-mucon. MacanaHu cuMIiexe yoysi Gunal e4yuHr:

X, +3x, - X; - 2x. =7,
-2x, +4x, +x, =12,

—4x, +3x; +8x, +x, =10,
30
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x>0, (=1, 2,..., 6)
min=x2 "'3X3+2X5
Fuyw. benrunaiinap KMpUTaMm3 Ba CUMITIEKC XaaBalHi
TYJIAUPaMU3

(1 30) -1 0 -2 0 7
P=10Lp,= =2 p,=14 |p,=1Lp=|0 Lp,=0}p,=|12
k() -4 3 0 8 1 10

C=(0;1;-3;0;2)

fﬂi i B iﬁ‘ﬁjumz T P T o ] i 3T L_—Z_ (1}
i ' ! mekT. | 21 (] f-—Pr————'Pl" T B —«T-E— P T P
“““ 1*1 v, T 7 1 3 ]1 e T

2 ‘ beo8 f 02 ‘ 1| o | o
3 Lok 0 e |6 -4 10 8 1
Y '«)'—'“'o‘“_—i‘T’i' L‘Tﬁ 0|
_"“T“'“{'“ ﬁ.'"‘!L‘ 0 [ 1 [SjﬁT; 0 ! /4 l R
LA f -3 03 ¢ -1/2% i 1/4 I ¢ [} !
31 P [0 1 0 121 0 J 340 8 1
V"”A’j"_**"' IR R B I ‘”“'iiz"T 0 EOE 0 j
T T“‘i*‘z‘“‘r' 1‘1"4",‘2/3*“‘{‘"' RNV TV |
[ } Py i -3 l 5 | 1/5 U “'3/10 | -2/5 | (I) ;
3 L P 0 | 4 s 0 1 0 i-7/10] 38/5 ;
f VY Jx’"" 1 "”'ff"-iTj‘-i/TTl‘ 0 ‘f"o" ":""-4757’;"41’/5‘!L (o
G SR S R SO SV VN UM SO S|

KappanaaH K¥puHaIuKy, 6apua j yiyH Aj=Z/.-CJsO . lemak
ONTUMAaJl e4UM TOMWITaH.

Kapo6. OnTruman euum:

X=(0;4;5,0;0,4),Y_ =1L
7-§. Cynbnit 6a3uc ycym

Arap MacanaHUHI LapT/Japuaa y3apo 3pkiau 6yiarad m Ta
Oupnuk BekTopnap (0azuc BexTOpaap) KaTHaliMaca, ynap
CYHBUI paBull/la KUpUTUnagy. MacanaHd, Macaia Kyiuapary
KYpUHUiLIa 6epuiirad OViIcuH:

a, x, +a,x, +--+a x, <b,
a,Xx,+3a,,X, +---+2a, X, < b, 0

a x +a .Xx,+---+a_x, <b

ml
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x,20, x,20, .., x >0, (2)
Ymax:CIXl+C2X2+"'+Cnxn (3)

by Macanara x _, =0, x . >0, ..., x , >0 k¥y1ummua ysrapysuunap

n+1 n+27" n+m

KUPUTHIICA, KYHUIATY KeraTUPUIITaH Macaia Xocu1 6y1anu:
a X, +a X, +---+a, X, +x,,, = b,
a,X,+a,X, + - +a, X, +X,..=b, @

amlx! + am2x2 +ooot amnxn + xn e bm
x,20, x,20, .., x 20, .., x_, >0, (5)
Y =6 XX C X FOX ) (6)
by xonaa P ., P _,,..., P Bextopnap 6asnuc BeKTOpIap

BA X, (s Xpsps o9 X,,, Y3TapyBuunap «basuc ysrapysuunap»
ned Kabyn KUIWHAaIK,

Arap ©6epunraH macana KyHuaaru KypuHiiiga 6yica:

a, X, +a.x,+ -+a,x, =b,

in

a,X,+a,x, +---+a,x, =b, )]

am\xl + amZx? RIS amnxn hm
X,20, x,20, .... » 20, (8)
Ymill=c|Xl+c1X2+'"+cnxn (9)

Oy macanara CyHbUH X,y X 55y X, ¥30aPYBUUAAD KUPUTHO
Kyiunarm KeHrauTupunrad Macana Xxocuil KMJanHaau:

al lxl + all'\‘l +oot alnxn + xn~¥ = /‘71
Ay X Hlp X+t dy X, + X, =h, (10)
\amlxl + ami'\’l R amnxu + xll-rnl = bm

x.20, x,20, .., x>0, x , >0, ., x >0, (11
X, X e X FM(X o x ) (12)
Oy epaa: M — erap:iauua KaTTa Mychar colt.
CyHbuid 6a3uc y3rapyBunaapura Moc Kenysyi P oPiso
P .. BeKTOpnap «cyHbuit 6asuc BekTOpnap» ueb arananu.

bepunran (7)-(9) MacanaHuHr ontuMan eduMy Kyiungaru
Teopemara acocsiaHub Toruaaam.
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Teopema: Arap kenraWtupuarad (10)-(12) macanaHuHr
ONTHUMall euMMuia CyHbui Oasuc y3rapyBdwilapu HoJsra TeHr
OVsica, IbHU: x,,;=0 (i=1,...,m)

TEHITIMK YpUHIM 6Vica, y xoina 6y eunm GepuaraH (7)-(9)
MacaJlaHWHT XaM ONITUMaJi edyuMu OYanu.

Arap KeHralTUpWIraH Maca/laH|HI ONTTHMAJT e4MMUIa Kamraa
OUTTa CyHBHMI Gasuc Y3rapysud HonaaH dapkuu 6¥nca, y xoiia
Macasla e4rmMra ara 6ynamanau.

2-mucoa. MacanaHy cyHbuit 6a31cC yeyau OUnaH edrHr

szO, (=1 2,..,4)

X, +3x, +2x, +2x,=3
L2x, +2x, +x; +x, =3

Z_ =5xxt3x, XX,

Fuuw. Macanara cyHbuit x520 x.20 y3rapquunap KMPHTAMU3
Ba YHM HOpMaJi KYpUHMLITA KEJITUPaMU3.
x20, =1, 2,..., 6)

) Y 10y -
X, 43, + 2%, 4+ 2x, + x5 =3
2x,+2x, F x4 X, +x, =3

Z . =-5x-3%,-4xtx +M(XTX)

mn

XOCHUA OYrat MacanaHu CUMITIEKC kaJsaara XoMaamTupuo,
YHW CUMILIEKC yeyn BunaH edaMus.

s 3 4l 1 MM
\ ; bamj Com i Py | ‘, 1 i o] AK
: BEKT. ! j Poo Py Pa Py Ps Pe |
{ . ,m,;‘ _ e e i R JE e
1 . M } 3T B 2 |12 T R
P M3 1.2 1 1 0 1oL
- ﬁ“_?. B A ISR URVRR I
N © 6m ’ m+5 Swt3 3m+41 3m-1| 0 [
I G U B | T P13 % ! 73 23130 T3
2 Re Mo W30 3 323

4 M3 M+4T 00 ME | M2 MO 0

[E——— ey SRS S S O S "“""{"‘ o Lo
N B O B 77 S R I 7 AR V2T AR 7 B
‘ | . ‘
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Wlynaai xuaub, cuMrIvieke veya Oyiinua 4-ta xanamaau
uGopar AKMHIAWLIAA OTITUMAT €HUM TOTTAILN. A_,_<_O. Onruman
eunm X=(1;0;1;0;0;0) Y _ =-9.

Kenraiftupniaras MacalaHUHT ONTHMa @UUMUIATH CYHbUT
yarapyBynaap 0ra renr (x,=0, x,=0). LyHuHr yyyn (Teopemara
acocaH) bepunraH MacajiaHMHI OMTUMaJ] eYUMMK!

X=(1;0:1;0); Z . =-9; Z__ =9; Gynanu

mt X

MycTakni eyMil YYYH TOMUHADPUKAAD

1. Macanadu cuMILieKe yeyn OuiaH €4UHT.
X, - Xy -2x, =5

X, +2x, -3x,+x,=3
X, +2x, -5x,+6x,=5
> = 1.6

X, >0, j=16 )

Y . =X +X,+X,

min

2. MacanaHuHT WapTiapyMHu TeHrjiamManapra annaHTupuo
CYHIpa CUMIICKC yCyi OWIaH eUuHY.

2x,+3x, -4x, - 5x, <1

S5x,-6x,+x;-x, <3

dx, +x, —2x;+3x, <2
X, 20.»/’21,—4

Vias =X, +3x, +4x, —6x,

max

8-§. Xoc ynsuiau nporpammanam macaiacu. Uuxknnanuin Ba
YHAAH KYTUINI YCyJn (s-ycyn)

Arap P, 6ua3mc BekTOpiapra moc xeyuk Oupopta x, 0 ra

TeHT OVAca, sihbHuU
P=x,P +x, P+ +x P

- mom o
eUUNIMafard x Japaad Kamuiaa OutracH Honra TeHt 6Gynca,
YU3IUK! K NIPpO! paMMadiaty MacadacH xoc HUSUK U RPOPAMMAAA U
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Mmacanacu nevinnanu Ba P, 6asuc Bektopiapra Moc KenyByM TagHy
pexa — xoc pexca 6ynany.

FOxopuaa, cuMrinexc ycyaHM acociail KapaéHuia YA3UKIU
[porpamMmanall MacajiajlapuHu xocMac aed dapas KwiraH 3uK.
by dapasra kypa cumiieke yey THUHT Xap OUp UTepamscuia
CVHI YU3MIIU QYHKUMSHUHT KHiMaTh Kamas OOpMIIMHM Ba
YEKJAM coHOaru wrepauusaadH cYHT y Y3UHUHI OMTHUMA
KUHAMAaTUra 3pyuUIKIIY MyMKUHITATY KYpcaTraH 3AuK.

Arap macataHWHT TasitH4 pexacy Xoc pexa 0yiica,

Ik

OVIMILK MyMKYI. Y Xosia GUp TagHY pexanaH MKKMHYUCUIa
VrraHaa, YH3HKIn GyHKUUSHUHI KUAMaTH Varapmaiioy. babsaH
OyHAai MacaJanapHy eyuil XapaéHpAa UUKIaHull XONaTu,
S’bHU MabjlyM COHAArWM uTepaUusiiaH CYHI ONAUHIHU
uTepauusinapiad oupopracura KaiTuul xosiatd pyil Gepuiuu
MYMKUH. LuMkinanuw xonatn pyit Geprayd Macananapia onrumal
peXa Xe4 KayoH rormamaiiau. LMkanaHuw xonatd, ojaria,
TasgHY pexanard ouMpaaH optuk X =0 GyaraH xonariapaa pyu
Gepuiin MyMKUH. bupaan optuk Bexropnap yuyH 8,=0 6¥sraraa
OGaszucnaH YUKapuAaaurad BEKTOPHM TYFPU aHHUKNall
UMKIIaHULT XO0JaTUHW OJLIIMHU OJTUILLIA KATTa aXaMUATTa 3raiup.
byHaaH KypuUHaAMKM, XOC MacananapHu eduiura
MOCHAWTUPUATAH YCYIJIap MacajaHWHT ONTUMal €YUMMHHHU
TOMWUIITA UILIOHY OUIAUPHO DasKncaaH YUKAPUIAANIAH BEKTOPHHU
TAHAAUIHUHT 4roHa UYJIMHW KypcaTUlliK Kepak.

XOC YM3UKIM nporpaMManail MacalaCHUHWUHI FeOMETPUK
TacBMpHHM 9 wakinan Kypuul MyMkuH. bynaa P, sexrop P, P,,
P, BexTOpRapaaH Ty3uaraH KaBapmk KOHYCHUHI CUPTHAA ETHOAN.
Hlywunr yuyn Py wu P, P,, P, BekTOpiapHUHT KaBapuk
KomOuHaLacK cudatuaa ndoganad 6y.1mainm, nekuH yuu P,
Ba P, BeKTOpAapHUHT KaBapHK KOMOMHALIMACH OpKaiu udoaanatll
MyMKuH. P v P, P, P, BEKTOPIapHUHT KaBapUK KOMOMHALIMSICH
oprati ndoaanaiy yuyH x, P +x,P,+x, P, €iiuimanaru P, BeKTOpHUHT
Koa(huLmeHTH X, =0 6¥11LIM Kepak.

Arap P, BEKTOPHU CHILKUTUO P, P,, P, Bekropnapaan
TALIKWT TOMraH KaBapukK KOHYCHUHT H4lira KUPpUTCAK, y X0da
yau P, P,, P, BeKTOpPAapHUHT KaBapUK KOMOUHAIIWSACH OPKA/IH

U
w

www.ziyouz.com kutubxonasi



9-11aKJI.

ndoaanai MyMKUH 6¥naau. P BEKTOPHM KaBapUK KOHYCHUFT
MYMTa CHUIJDKUTHLI YYYH UXTHEPUI kuuuk £>0 coH onub, P,
P,, P, BexropiapHuur
gP +e’P +e’P,
KOMOMHALMACHHU TY3aMU3 Ba YHU MacalaHuHT
xIPl+x2P2+x3P3=PO
YyerapayioBud WapTnapuHUHE YHT TOMOHMIA KYILIWG €3aMm3:

X, P +x,P,+x,P.=P +eP +&’P,+¢'P,=P (¢) (1)
xocun 6ynran P (e) sexkrop P, P,, P, Bexropaapaan tauikun
TOTaH KaBAPUK KOHYCHWHI Munfa €raam (9-1wawn). emax, P,
Hu P, P,, P, BEKTOPIIapHUHT KaBapuK KOMOWHaLIMSICH OPKATH
vananans MyMKUH.

Xyoau WYHUHTICK, YMYMHUH X012 OepuiIraH MacalaHUH
xPtx,P+. +x P +. . +x P =P, (2)
YyerapaioBuM apTIapuHU KyHnaaruya eé3suil MyMKMH:
X]P'+X2P2+...+Xum+...+XHP":PO+EPI+82P2+~..+8"'Pm+,..+E"PH=PO(E)(3)
®apa3 kunainuk, P, P,,.., P_ Gasuc sexktopnap 6ynud,
yjap B MaTpuuaHm Tallikua KWICHH. Y xoiaaa

X=B'P20 @)

6ep1411raH MacaJJaHUHTI €e4HUMH Ba
X(e)=B"'P ()20 5)
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yaraprupunran (3) derapanoByu wWapTiy MacaJlaHMHT
eunMHu GVnagu.
X=B"'P, 6)
TCHIJIMK YPHHIHM 6ynraHan[ yqu (5) HU xyluparvya
ndonanaimuns;
X(e)=B"P +eB-'P,+e!B'P,+.. +e"B'P_+.. . +e"B'P =
—X+£X +e2X, + temX + +£"X (N
Jemak, b(s) Kym/maryma AHUKJIaHaaW:

bi(g)=bi +> &'a, ®

n
bi(g)=b; +¢&' +Z$’a,j ©)
j=l
€ HY WyHOal KUu4uK coH aed Kabya KWINUI MYMKHHKH,
b()>0
TEHICUIIKK Oapua i=1,2,...,m nap y4yH ypuHu 6ynanu. basucnaH
urKapuiaaurad P, BekTopHH aHMKJIaLU YUYH

b ve + Zsa
0,- 0O _mn®le) ST ao

Qy Ty Ay

KiiimaTHy G6apya a, >0 nap ydyH xucobnaimus. (9) ra acocaH

A1)

%/k

wuamra oysuv Ovipnat-6up Yarapysuraup. (7) sa (10) ra acocan 9[) (€)
aary ¢ onanaary koabduuuenTtiaH Goraananinb aHUK1aHaIu.
Cumrutekc xaasaj 6Viinya uinaul xapaGHuUHU KyHuaarmya
TapTuobaall MyMKUH.
Arap

HucOaT i==l 1a MMHVUMYMra 3pUiIaau, YyYHKHU b(s) g HU 3

. b
g,=min—, (a, >0)
boAy

Kuimar, dakar 6urra i=l vHaeKe yuyH YpuHau 6§nca, y xonaa P,

Basucaad yuKapwiaay. Arap 8 MUHUMYM Kuitmatra Ovp.Heura i
MRJeKcaap ydyH apuilca, ¥ XoJia XaMma § HHAeKeap yyyH j=1 aa
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a /a, nuchar xucobnaHanu. by HUCOATIAPHUHT MUHUMYMKIA MOC
KENYBUM BEKTOpHM OazuciaH ydkapwiaan. Arap 8 MUHWMYM
KWMitMaTra OWp HeuTa 1 MHAEKCIapa 3puuica, y xoaa Xyalu
WwyHAaM HUCOATHU j+ 1 YCTYH ydyH XpucobnaHaay Ba Oy HUCOATHUHI
MWHHUMYM KUHMaTUra Moc KeiayBUHM BEKTOP Ba3HicaaH YU KAPUAAIH.
Macanan, arap P,, P,,..., P Gasuc sBekropaap ydyH

o b _b
= =
Ay oy
6¥ynca, Ba HucbaTiaap xucobnanud, ynap ¥ysapo
Ay A

conuitupunanu. bynaa

. a a ..

min = Sk =24 (i =1,2)

i ik 2k
6yica, P, BekTop Gaspcian unKapuiaau. Arap
min %0 = S
tody dy
6yuica, 6aznucaan P, sexrop unKapuiagu. Arap

. (1=12)

a, _ 9y
alA a}k
TEHITIMK YPUHIU BVca, 4. Ba B HUcOaTnap xucob:1aHuo,
1k 2k

yJap ¥3apo COJULITUPUIAIN.

OKopuiaaruaek HUcbaTaapHi COMUWTUPHIT TEHICU3NUK
Xocui1 O¥iryH4Ya jgaBom aT1Tupuiaam. (9) ra acocan anbarrta
DMpOPTA j YUYH TEHICHU3AUK XOCHD OVIMIIN Kepak.

basucra kupuTunaanran P, BeKTOp TaHIaHTaHAaH CYHT,
CUMILIEKC XAIBAT MabJIYM My Ounad anmaltupunany. Hatwkana
TOMWATAH SAHTY X'(€) TasiH4 pexa eTapiu Aapaxala KUYk ¢
YUyH XocMac pexa 6ynaau.

AMaia XOC YHIKKJK 1IpoTpaMMaialll Macanacy Xyaa Kam
yupadaun. Kviiuaa 6u3 Kearupasurad Macaia AMEPUKa OIUMMU
bun ToMoHWOaH Tv3uAran.

Ly
oc
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lx, - 60x, ——]~xﬂ,+9x4 +x, =0,
4 25

<lx,—90x,—-l—x3+3x4+ x, =0, (D
2 - 50

X, +x,=1,

x. 20, (j=L7),
Y, =- 3””‘1 +150x, —Lx3 +6x,.
4 © 50

by Macana xoc Macana 6y110, VHY 10KOpHIAa KEITHPUIITaH
«TYFpUIaLD» YCYIMHU KYJlaHMal eyranaa HUKIUTaHKUIL XOonaTy
py#t Gepanu. CUMIUIEKC YCYAHUHT 7-uTepalMacuiaH cyHr 2-
UTepalvara KanTyil xonatv pyii 6epaau. Arap oKopuja Kypram
«TYFpUIALLD> YCY;HHU KYilamacak, Oy UMKIIaHWII X0JIaTU YeKCH3
KV paBHlia TaKpoOpJaHUWMU MYMKHWH, HeMakK, MacajlaHUHT
ONTUMAJT EUUMUHU TOTUILI UMKOHUSITU OYIMaian.

DJHIU Macanara «TYFpUnaill> yCYIUHU KYutab eyamus. DHr
aBBaJl Gepunrad MacanaHm Kyhluaard KypuHUULIA €3ub onaMus:

| ! i
—x, = 60x, == x; +9x, +x, = 0+ —¢& - 60&°,
4 *25 ‘ 4

1
1—x, —90x, — I x, +3x, + x6:0+‘“5—9082, (IH
2 S50 5

X, +x, =1,

5]
F o — 2 150k, -y, 46,
4 50

by epia: ¢ KMYKUK MycOaT col OYaKUO, yHU WyHAAN Tansa
MYMKHHKH, HATUXaAa TCHINaMalapHUHT YHT TOMOHMIA € HUHT
(hakaT OUPUHYM BA MKKUHUH AaPAaXACHHU KYLIMW eTapiu OVICHH.
(II) MacanaH{ CUMIUIEKC XaABAIa XOUAAUTUPUD euaMu3.

Hlynaai kuavb, iokopuaary «TyrFpuaall» YCYIMHHU Kyanab
MacanaHy eyraHia 6-6ockHYIa ONTUMAT €UMM TOMMIIH.
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Ll 1
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X(g)=(160e*+e+1/25; 0; 500e*+1; 0; 3/100)
Y, . (e)=-130e-(3/4)e-1/20
bepuiraH MacajiaHy eHUMUHU Tonuiu yuyH €=0 n1e6 Kabyn
KHUJIaMU3.

XKapob: X=(1/25; 0; 1; 0; 3/100), Y __ (g)=-1/20

min

Tasny c¥3 Ba ubopanap
Mogen; MareMaTMK Mofes; NporpamMMaiaul;
MATEMATUK rnmporpamMmanaliy; YU3UKITU
nporpaMMaiail;, YerapanoBdu méanap, Makcan
GYHKUMA; MYMKWH OYJIraH eyuM; TastHY e4uM (pexa);
AffHUIraH Ba aliHUMAaraH TastHy pexa; ONTUMall e4uM
(pexa); KYuIMMya y3rapyBuu;, KaBapyk KOMOMHALIMS;
KaBapuk TYIrjaM; KaBapuk TYIUIAMHWHI YETKH
HYKTACU; TUMNEPTEKUCIUK, IMNEPTEKUCANKIAP
OWJlacH; caTX TeKWCIIUTHU; ONTUMaI HYKTd; aKTHB
WIAaPT; MACCHUB 1apT; aXpaTuaraHd yarapyB4unap;
aXpatwiMaraH ysrapyBuwiap; 6asuc y3rapyByu;
6a3zuc eyuM; HoMaH(pUI Oa3uc eduM; HazoparT
TEHTI1aMa; aHUKJIOBYM Ko3thduimeHT; O-TeHriama;
X-TeHrnaMma; O-TeHl/lamanap CUCTEMacCH; X-
TEeHI1aManap CUCTEMACH; CUMIUIEKC YCYJT; CUMITIIEKC
KAABaT; OMTUMAIIMK ME3OHU; ONTUMAaN eUUMHUHT
7 MaBXyd IMAC/IMK Me3OHW, CYHBUI 6asuc; CyHbUit
Ga3UC yCYIIHU; KEHTARTUPUATAH Macajia; XOC YM3UKIN
nporpaMMaiail Macajacu; Xoc pexa (e4nm);
UMKJUIaHMLLL; E-YCYJL.

Has3sopar casoiap
1. MateMaTuk nporpaMMaiaiiHUKE TIpeAMETH HUMadaH
ubopar?
2. UKTHCOIMI MacanaHUHI MaTeMaTHK MOJEIM HUMa Ba Y
KaHaal Ty3unagn?
3. Yusuxau nporpaMmaliall MacalaCUHMHT 4YerapanoBui
waptiaapy Kanaai KypuHuuiaa 6yauiam MyMKAH?
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4. NMwnab yukapyllHY pexanalwTUpUIl Macanacuiary
HOMabJiyMJap, acocUil iuapTiap Ba maxcag QyHKUMS Karjial
MABHOHUW OUIAMpani?

5.  «VcTebMOon caBaTH» Macanacujard HOMawIyMap, acocui
lapTiap Ba MaKcag QyHKLNS KaHAaak MabHOHU OWiupanu?

6. «OnTuman GUYULL» MACATTACHIAT HOMAWTYMIIAD, aCOCKHH
wapTriap Ba Makcan QyHKimMs KaHaak MabHOHM Ouniupanu?

7. YMyMUil KVpUHMLIAArd 4U3MKIM TporpaMmanall
MacajlaCMHMHT KaHaai waxinapaa ndoaanail MyMKIAH?

8. YusHKIH niporpaMManalil MacalaCMHWHT MyMKWH OyiiraH
e4yrMu Huma?

9.  UYusukju nporpaMManall MacanaCUHUHT TastHy e4UMUHH
TabpUJIaHT.

10. AiiHmraH Ba alfHUMaraH TasiHd e4yumJiap Huma?

11, Yusukju nporpammanail MacalacUuHUHTE OlTUMA
e4uMU HuMa?

© 12, Yusux/iv nporpaMmanail Macaiacuaa KaHaal TeHE Kywin
anMalITUPHILIApHA OaXapHill MyMKMH?

13. YusMkim nporpaMMmastatil Macanacu eYMMIapuIaH TallKuil
TOMNraH TYrjiaM Kanaau tymnaM o6ynaau?

14. Eunmnapian Taukiil TONraH KaBapyK, KYOYPYaKHWHT YeTKH
HYKTacK G1aH TasHY €YMM opacHaa KaHiai 6opaHuL dop?

15. Maxkcaa pyHKUMS Y3MHUHT ONTTUMAaNn KMiiMaTtura xaxjaaii
HYKTaaa spvtianm?

16. Hu3MKJIM NpopaMManiaill MacanaCUHUHE OOLUTAHFMY (TasiHY)
€UMMMHUWHI MaBXy/ 3MaciiiK 1apTiapu Kanaamn?

17. Yn3nkau nporpaMManalll MacajlaCUHHUHT [E€OMETPHUK
TanKWHU KaHaan?

18. Yuzuku nporpaMmariall Macatacy eMUMIIAPUHUHT Kati/1aid
Xoccasiapvra acocaH rpaduK YCYNHU KYJIIam MyMKUH?

19. Yusmuknu nporpaMmanalil Macaiacud pexajiapu/ian
TALIKWI TOTIFAH TYIUIaM KaHgal Oynuium MyMKUH?

20. KanJail xonna YM3nKIU IporpaMManaiil Macanacu oupiax
OpTHK OfTHUMaA eyruMmra 3ra OyauILy MyMKHUH?

21. UkTucoaunit macanaHu rpadMK ycviia edratna xom
AWENApHUHT KaMeéD €KM KaméD sMacinuTMHU Kanjgam
aHMKIall MYMKHRH? _

22. IlaccKB Ba aKTUB yerapajioBuy apriap Huma?
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23. AKTUB 1IapTAapHU (KaMEG xoM alliésiapHu) 6up 6upskxa
OlIMpraHIa ONTUMa eYrM KaHaai Y3rapagu?

24. OrrriMan eurMHY Y3rapTUpMaraH Xosia MaccyB [LapTIapHA
KaHYaJIMK Y3rapTvpuill MyMKHH?

25. DiiAenbHaHT YCYAUIA TagHY PEeXaHWHT ONTUMAl pexa
GyanmInKa, a, a, WapTi HuMmalaH ubopar?

26. Hazopar TeHramMa HAMa Ba v KaHnail poiiHu VitHaitou?

27. TeHrnamanap cUCTEMAaCHHUHT 6asuc eyMu Huma?

28. O-TeHrnamanap cucTeMacu KaHaai tysumagu?

29. TeHrnamanap cMCTEMaCHHUHI HOMaH(UH eUnMUHUHT
MaBXY/ IMACIUK UapTiapy Kanaai?

30. AnuK0BUM KO3(DPULIMEHT HIUMA Ba Y KaH1al Tonu1aqu?

31. Cumnnekc xaaBaTHUHI KYPUHUIIM KaHaah?

32. KaHnait UM3iKIu NporpaMMaiialil MacaiaCuHY CUMTIIEKC
(JlaHuur) ycyau GuisH eyuil MyMKUH?

33, Cumnneke yeylnyd O¥inya edraHaa YH3UKIH
nporpaMManalll MacallaHMHT YeKJM ONTHMall eyuMmra 3ra
OYMaciuK 1apTv HuManaH ubopar?

34. Cyumnnexc ycyina GoliaHFdu (TassHY) €YUMHUHT
ONTUMAIIIMK ME30HU HUMajaH udopat?

35. CyHBU Da3uc veyau KadoH KyJUiaHunaau?

36. Kyuinmua sa cyHbuil YarapyBumiiap HuMa Ba YJIapHUHT
dbapky HumanaH nbdopat?

37. CyHbMIt 6a3lc BEKTOP yCyau OMIaH e4yraHxa Yu3uMKiIu
rporpaMManalll Macajlacu Kalcy xonnapaa eyMmra ara oyamangu?

38. Xoc 4M3HKIW NporpaMManalll Macanacy Kanaai 6ynanu?

39. HukinaHW HUMa Ba Y KayoH pyi BepHIiiM MyMKKWH?

*40. Unkananuunan KYTUIULI YYYH €-YCYAHUHT FOSICH Kanaai?

Macasnanap

[.Me0Gesr habpuxacuaa ctanaapt yiuamnary gaHepaapaal MMC
paBuuiaa 24, 31 Ba 18 noxa 3 xun 6yioM1ap yUyH Tali€p Kucmiiap
KAPKAAMLLIYW Kepak. Xap Ovp daHep Talep KueMmapra Ukku xun
yeyina KUpKUNUIKM MymkuH. Kyliugard xagsanma xap 6up
KMPKUIL YCYJAuAa olMHaauMrad Taiép Kucmiap coHy Ba OyHaa
XOCHJ1 OYnannraH YAKUHAWIAP MUKA0PY OepUraH.

3apyp MMKIOpPAAH KaM OyiMaraH Taiép kucmiap Talépnal
BA 3HT KaM YMKWHAWTA 3ra OYauiLiv yuyH daHepiapAas HeuTacHU
KaicH yeyina KMpKMIL kepak?
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i Kupouw yeyanna xocun 6ymaauran raiiép |

S HCMAAP COHHU (A10HA
Faiiép xuem Typaapn — Kuemaap conm (nona)

' B
x I-ycyn 2-yeyn !
z e : —
i !
i 2 6
Bl |5 4 !
R \ 2 3 |
e e
; YHKHHANIAD MHKROPH | 12 16 “
(EE N J | i

. O O S e e L -
2 Konautep ¢abpukacu yu Typaaru A, B, C kapameniaptiu
MuLIab uMKapuul y9yH yq XU acOCUid XOM alle: 1akap, KMeéM Ba
KYPYK MEBAJIap MUIATWIANM. | TOHHA TajinH Typaary KapamesiiapHu
vi1ab YMKApULI y4YH capdy KUIUHAAUTAH TYPAN XOM alUETAPHMHT
MHUKIOPH (HOpMacH) Kyruaari xaapania Kenrupunrad XKagsanuia,
LIYHUHIAEK, XOM allénap 3axypacy Ba TYp/IM KapaMeslapHu ULLL1ab
yMKApuiLIaH GpabprKaHy ofladMraH JapOMall KENTUPWIITaH.

- S — s
1 TOHHA MaxCynoTra XoM atié capu TOHHA | XOM awié

OUpIHK)

XOM aténap Typu r . A | 5 ‘ c '5a\'npa"c'w' i
u.[axapv T 0.8 i 41 s i 0,1 $00 i
KUEM | 0.4 f 0.4 0.3 600 ‘
KYpYK Mesanap | — ] ’ 0.1 ! 0.1 120 :
; ! ToHna kapamenHu ‘ o N I_ R ‘

; cm‘uuuvxan OJIMHAAUraH 108 | 12 : 126
(poiina (waprim ‘ ; i

{ ;

, : &
®abpukara Makcuman Qoiiga KeaTHpyBYM Kapamet 1Luiiab
YUKAPUILI PEXACUHM TOTTUHT.

3.®upMa ¥3 MaXCYJOTUHU paaHo Ba TEJEBH3UOH TAPMOK
OpKa/K pekjlaMa KUIWUL uMKoHuATHra 3ra. Qupma | oilaa
pekiama yuyH 1000 gonnt. Myukaopuaa nya axparuirad. Papuo
OPKAJIM peKAaMaHUHI xap OMP MUHYTHUTa 5 NONT., TeAeBU30pD
OpPKANW peKJaMaHUHT xap MHHyTtura 3ca 100 ponn. cap@
KWiKMHanu. OUpMaHUHT paauo pekjlaMaHW Tejiepeknamara
HucbaTaH 2 mapTa KYNpok Tallkual KWW XOoxuiu ©6op.
OnauHr #uanapaaru Taxpuba WyHU KypcaTaauku 6up
MUHYTIH TejepekyiaMa MaxcyiaoT COTMIULIMHU PaiMno
pekjaamara HucbaraH 25 MapTa KYMpox TABMUHIAWIN.
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DupMasnHT xap olila peknaMa YuyH XpaTaiurad MabaruHy
pajuo Ba TesiepexIaMaiap ypracu/ia olTUMal TAaKCUMIIZHT.
4. T'paduk ycynaa KYHUAATY TEHTCUBTMKNAD CUCTEMACHHUHT
eynmiiap KYndypyaruHuy TONUHI.
X, tx,<4
4x,+3x,£12
X, tx,£1
X, tx,<6
x,20, x,20
5.Macananu rpaduk ycynia e4uHT Xamaa yHIarp raccvs
Ba AKTUB LLIAPTAAPHW aHUKJIaHT
X, -X,<1
3x,-X,<6
x,20, x,20
Y, o =6x-2x,
6.Macanauu rpaduk ycynaa €UMHI Ba Makcal
PYHKUUAHUHT ONITUMAN KUAMaTHHU Y3rapTMpMaraH xonija
YyerapajoByM [HAPTNAapHW KaH4YanuMK Y3rapTupuil MYMKUH
3KAHIMTUHW KYPCAaTUHT.
2x,+7x, <21
7x,+2x.<49
x,20, x,20
Y, . ax X,

7. Huzukiu TeHImaManap cCMCTeMAac!IHUHT HoMaHp Uil 6a3uc
EYUMUHU TOTTUHT.
-4x, +x, +2x, =12
6x,  +3x,-x, =30
x; 20, (j=14)

8 HUBHMKJIM TCHICU3AUKIIAP CUCTEMACHHUHT HoMaHdUii Gasuc

EUUMUHM TOTUHT.
a) x, +3x,<4

X, +2x, <7
X, +3x, +2x, <12

x,>0.j= (1.3)
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©) 2x, +x, +x; —4x, 2 6}

3x,—x; +2x; =24
x, 20,(j =13)

9. BepwiraH cucreMaHMHE HOMaH(PUI Oa3yvc eyrmIapy Hunia
Maxca GyHKLMSATa IKCTpeMat KUMaT 6epyBUHCHHU TOMUHT.

Y X, + 2%, +x, =10
-x, +4x, +x, =8
x,20, ) =(14)
Y 2%, 3x, 14X,
6)

2x, +x; +3x, <30 }

x; +3x, +3x; +2x, <20

x,20,(j=14)

max

Y, . =%, +6x,+9x,+6X,
B)

X, —X,~2x; =4
2x, +4x,+x, =8
X, +Xx; +x,=6
X, >0.(j=15)

Y, =2X,-x,H4x,+5X,

min
10. Yusukiay nporpaMmanaill MacaianaprHi CUMIUIEKC YCYIl
OWN1aH e4MHT.

a) —X, +2x,+x,=6
X, +x,+x,=9
3x, —x, +x, =12

X, ZO,j:(l,_S)

Y =7x|+x2—4x3+x4—9

max
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6) X, ~x,=2x, =4

2x, +4x; +x, =8

X, +X, +Xx,=6
x,20,(j=153)
me=x‘+2xz-x3—x4—2x5
B)
x,13x, <4
X, +2x,<7
X, +3x,+3x,<12
x,20, x,20, x>0
Y =3x,+8x,+5x,

11.MacananapHUHI e4UMMHU CYHBUI Gasuc ycynu 6unan
TOTIWHT.

a)
2x,+X,+x,-4x 26
3X,-X,+2x,24

x,20, x,20, x>0, x,20

Y m=2xl+4x2+5x3-l*x4

n

6) 2x1+3x2+x3+x4=61
)

X, tx,+x, =2
x,20./=(1,4)
Ymax=XI+2X2_X3+X4
2x, +2x, +x, 27
-x, +3x, <2
A, +x, +x, 24
Ymm:3xl+x'2+zx3

12. Xoc YM3MKIM NporpaMManalil MacalaCUHKHT ONTUMAl
€YUMUHU TONHHT.
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a)
X, "X, —2x.=0,
X, +x+4x—0
x+x +x—l
x,20, x/f) x>0 x>0 x>0
Y ~><+>\+>\+2x+3x

ma

0)
X, X, X, H8x, HHOX —x —X.—x,=0,
—x +x —7X, +l Ix, +2x TG =0,
X, +x +x *15x +l2x TX X, T3x =2,
x>0 j (1, 2 )
Y, . =X, +x‘+2x‘+3>\ —X +xh+x,+7xx
B)

X, PX X HX,=2,
X, +x +x —O
XX, +7x =0,
X>O x>O x>() )\>O
Ym,w*2xy+x>+x4
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I1 BOB. YU3UKJIA I[TPOTPAMMAJIAIIIA
UKKWJIAHHUII HASAPUACHU

1-§. UKkknnanmm HA3apUSCHHUHT ACOCHI TYyBIyHIRJIAPH.
VKKuiaHran Macajajap Ba yJIApHAHT HKTHCO/ME TAJNKHHH.
CuMMeTpUK Ba CHMMETPHK OVJaMaran Macajaniap.

Xap Oup YU3MK 1M NTPOrpaMMAanalli Macaiacura yHra HucoaraH
UKKWTaHTaH Macasa e aTtanyByu 0oiika MacalnaHy Moc KyHULI
MYMKUH. bepunrad macanajgaru mMakcaia GyHKUMUS Ba
HoMabiaymiaapra Kydunrad yerapaBuid waptiap opxaiu
MKKMNAHTAH MacalaHWHT Makcaa PYHKLMSICUHUA Ba YerapaBuil
HIAPTNapUHU TYNa aHUKJ/Ialll MyMKMH.

bepwiran macasna Ba yHra MKKUIaHTaH Macaiaiap SUpramkaa
y3apo UKKWAAHTaH (K¥1Ma) Macananap neb aranaau. Arap depuirad
Macana €KY yHra MKKWJIaHraH macananapiaH OuMpopracu edumra
sra 6yJica, yJIapHUHT MKKMHYMCH XaM ONTTUMAJl e4MMTa 3ra Oynanm.

V3ap0o MKKUTaHraH MacalanapHi KV3 oNanra KEATMPULL Ba
ylapHy UKTUCOAMI MabHOMAPUHY TaxTW KWL YUYH KyHUIArH
vL1ad YUKAPULIHU PEXANALUTUPYLE MACATIACUHU KYPaMu3.

(a,x, +a,X, +---+a, x, <b,

a,X,+a,,X, +---+a, X, <b, ()

x, 20, x,20, .., x, >0 (2)

.lex c X +c2x7+... X &)

Macananuur (1) wapTu waxpynm U116 YMKApUIL yuyH capd
KWIWHAIWTaH m XWi XOM all€HMHI Xap OWpW uerapanaHran
IKAHAWTMHU Ba yJapHW Mebepuia capd KMIMIL KEPAKIIMTHUHM
Kypcaragu. by epﬂa X. (=1,...,n) nimad YKAPUIAUTAH J-MAXCYII0T
MUKIOPH, b, (i=1 ,n) i-XOM alUEHUHT 3axMpacy (3anacu) a,
Ko:xbdmunenﬁap j—MElX(.)’ﬂOﬂ'HVIHF I OupmuruHm vimad YMKapuil
yuyH capd KWIMHaauraH i-XoMm aiié MUKAOpY (HOPMAaCH)HM

¢
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KYpCaTa/iu. Ym—MaKcaﬂ ¢GyHKLMS BYINO y Miunad YUKapwiras
MAaxCYJIOTNAPHUHT Ny KUIAMATH MakCUMyM OYJIUILN KepakiurMHu
Kypcaraad, Oy epna C; — maxcynor I OupauruHuur Gaxocuavp.
MacaraHu BekTop dopmala Kyiuaaruya €3nild MyMKHH:

AX<B 4)
X>0 (5)
Y =CX (6)

max

(dapa3 Kuialink, KopxoHa MabiyMm Oup cababaapra kypa
Maxcynot viunab unkapriuHu Tyxrarrad 6yacuns. Uly cababnu
KOpXxoHa XOM aiué€ Ba 00lIKa uiuaab uMKapuil BOCUTANIapHHH
corMoK4u 6ynagu. KopxoHa Oy XoM aliéjiapHu COTULLAAH OITaH
TYIIYMU MaxcynoT Muiad uuMkapub yHH coTMuinaH ojiraH
TYWyMUOAH KaMm Oyamacaurura xapakar kuaaau. MKKUH4YM
TOMOHJaH XOM all€ cOTUD 0/lyBYM KOPXOHA 3Ca YJapHHU Kam
xapaxaTt capd kKuaub coTud oJMILTa XxapakaT KUJalu.
Ukk1naHras Macasia xoM al€napHy COTYBYM Ba ylapHU coTUd
ONlyBUM KOpXOHAJlap MakCalWHW aMajila OLIMPHUILM Kepak.
ByHUHT yuyH xoMm awénap Hapxu W, W,, .., W _ Kannait
OVAraHaa COTYBYM KOpPXOHA zapap KypmaiaW xamna cotub
ONYBYM KOPXOHaHMHT capd KMaran xapaxariapu min 0yiaiu.

MarteMaTuk HYKTau Hasap/laH UKKWJIaHlaH MacajlaHu
Kyiuaruya é3uil MyMKHUIi:

m?2 m 2 (7)

alnwl +aZnW3 +.”+amnw ZC

W20, W>0, .., W >0, (8)
F =bW+b W+ +b W | )]
nmin ] 1 2 Y m m

WkkunaHrad macanagaru (7) wapT xap OMp MaxcvioTHUHT
OVp OUMPIAUTMHM ULLLAA0 YHKHUILI VUYH capd KMAMHaaurad 6apya
XOM QWENAPHUHT YA KItAMaTy MaxcynoT DaxochiaH Kam
OVIMACTUK WapTHHY Kypcataau. (9) wapT aca Makcan QyHKIIUs
oynub, y Oapuya xoM al€ lapHUHT 6axocy MMHKUMan OY.1uILN

KEPAKIAUTHMHU KY¥pcaTaau.

MKkunaxran Macana Bekrop popMaia KyAuiaariiya €3mnaiu;
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WA>C (10)
W0 (1
F_.=WB (12)
(1)-(3) Ba (7)-(9) macananap «y3apo CUMMETpUK O¥nran
WKKW/IaHaH Macananap» jaerunaan. by Mmacananapia yerapasuit
uapThap TeHrcu3nMkiapiaH ubopaT Oynaam, xamjia
HOMabJYyMJAPHUHT MaHQpUR Oynmaciuru tanabd KuiuHaiu.
CuMMeTpuK OYiiMarad MKKWIAHTaH Macaiaiap yMyMMit xonna
Kyiiuaaruya Kyiunagu:
bepunran macaia W kKkMnaHraH macaijia
AX—“—B,XzO,YmaX(mm):CX. WA>C (WA<C), me(max):WB.
by MacananapaaH KypuHaluKy, arap 6epuiarad Macaiajaru
yerapasuil 1apTiaap TeHrnama KypuHuiiga 6ynmb, makcan
byrkuua Y | €ky Y. xfprHumgLa Ovica, y xonna I:{KKl/UlaHFaH
Macajagaru 4erapaBuil WApTAap TEHICU3JIUK KYPUHWULIWAA
6y1an. YAAPHUHT «<» EKM «2» KYpUHUILAA OY 11y beprnraH
Macanagar Makcai QYHKUMSCMHUHT MOC pasuinga Y . €Ku

m
Y,. K¥punuwia 6ynuiuura Goramnk Gynaau. Arap 6Cp;:[)1FBH
Macanaaa Makcal ¢yHkuuacu Y KypuHumiaa Oyica,
MKKWaHrad Macanafay F . 6ynaiun Ba akcHHYa, arap 6epusiraH
Macanaga makcaa QyHKLHS Ymm K¥puHuga 6ysica, v xosijaa
MKKkuNaHrad macanana F | kypunuiina 6ynany.
lOKopunarunapgad xynoca Kuiub, HKKMAaHraH
MacaslanapHUHF MaTeMaTUK MOJAENJapUHU KyHuparu

K¥puvHHLL1a ndomatall MyMKUH:

CummMeTpuxk bViMaran MKKHAJAHTad Maca.aunap

I. EepnﬂréH Macalila Nkkunnadran
AX=B, WA<(C
X20, LZywax=W

Ymin=CX.
2. bepusaran macana HkkuaaHrax
AX=B, WA=C
XZO, Zmin:\V

Y nax=CX.
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CummMempuKk UKKUAGHSAH macaaaiap:

bepusaraH macaina M KkMnadrad Macana
AX2=2B, WA<C,

X=0, WwW=0,
Yonin=CX. Z.,..x=WB.
Bepunran Macana M xkunaHran macana
AX<B, WA=C,

X=0, WwW=>0,
Yaax=CX. 7 in=WB.

WkkiaHrad Macasianap opacuja siHa Kyiuaard 6omiaHuiniap
MaBXY/I.

1. BepuiaraH Macanajarv TeXHOJOTHUK KoadduieHTIapaaH
Ta KW TONraH Marpuua

ay dysy - dyy,
Uy Uy ooaly,
a. . a a

ml Ym2 o mn

KYpUHHLIAa BYJica, MKKUAAHTIaH Macaialard Marpuila

yp dyy - dyy
d,, U, ... d
’ 12 22 m2
A =
aln azn - a

N nn

KYpUHULILA, SbHU A MaTpuUara TpaHCTOHUPJIaHTaH MaTpHila
oynaam.

2. MkxkunanraH mMacainagard HoMabiymiaap coHu Oepuiaraf
MacaJaHUWHI 4YerapaBuil WapTiaapuaary TeHriaManap
(TeHrcusiuknap) coruia TeHr. MkkuaaHraH Macaia derapabuii
LapTnapuaari TeHrnamMaiap (TeHrcu3ianKaap) coHul 6epunran
Macaiajard HoMabayM.1ap COHUra TeHT Oynanu.

3. Mkxunaurad macafla wmakcad QYHKUUICUIATH
koadduumrenTap 6epuitrad Macaiagarv o304 xaaiapiaH ubopar
6ynaau. Mikkunanran Macananary o301 xauiap 3ca Gepuniran Macania
makcail hyHKUMsICH koadhduLreHTIapraan ubopat 6vVianu.
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4. Arap OepuaraH macaiagaru X; HOMabJIyM mycOar 6Viica,
(x, 20) y xonma MKKuWNaHra Macaﬂauarw J-uiapr «2»
KvpuHmLmarM TEHICU3NUKAAH MGopat OViaau. Arap X; HOMab/IyM
Mychar xaM MaHOUI XamM KdliMaTiapHHU Ka6yﬂ KWWY
MYMKUH Oynca, y x0i14a WMKKWUIaHTaH macanajgardd j-uiapr
TeHTr/iaMajlaH ubdopart 6Vi1aau.

Arap Oepuirad macanajary i-wapT TeHICU3JIWKIAH
ubopar G¥yica, ukkuiaHran macanagaru W, HOMabiIyMm
mycbar 6ynanmn, aniu W20

Arap (1)-(3) macamajnarv i-wapT TeHrjaaMalaH uGopar
Gynca, W, mycbar xam, maHbui xam OYIUILIM MYMKHH.
[-mucoa. bepunraH Macanara MKKWUIaHIaH Macalia TY3WHI.
=X, 3x,—5%,<12
2x —X, +4x <24
3x +x +x, <18
X, >O X >O X,20,
ymax—2X1+X2+3X3
Eunul. MacanaHMHr waptiapu «<» KYpUHUIUAATH
TEHICUIMKIIapAaH Uoopar, AeMak, OepuiraH Macanara CHMMETPHK
OViIraH MKKMNaHraH macana 4-kypuHuiuga tysunaad. Hatwxkana
KYWHMIATH CHMMETPHK MKKMJIAHTAH MacalaIapHy XOCHUT KWIaMm3:

bepuiiran macana: HMkkunanran macana:
-X1+3x,—5x3<12, “‘W1+ZWZ+3W322,
2X1—X2+4X3S24, 3W1—‘W2+W321,
3X1+X2+X3S18, -5W1+4W2+W3Z3,
1, X120, X2>0, X320, WIZO, W320, W2.>_0,

Ymax=2X1+X2+3X3 Fmin=12W1+24W2+18W3

Z-mucon. bepuaraH Macanara UKKMIaHTaH Macana TY3WHT.
X=X, t4x <12
X, +3x 2x =13
x +>x —6x <1
x,20, x,20. x>0 Y x—x —2%,+3x,~10x,.
Fuuw. BepmlraH Macamnam MKKMHL}M mapT TGHUIaMallaH
- 1iapt xamaa 3-iapt reHrcusnukaad ubopat. UlyHuHr yyyH,
MKKWJIAHIMaH MacanaHu Ty3MulUga IOKOpUAard S5-nyHkria
KCATUPWITAH KoMjaara puosl KMAaMUu3 Ba Kyiduaaru
Macafiafiapra ara 6ynamus:
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Bepun raH macaja. Uxknnanran Macaja:

X1—Xy+4x3<12, Wi+ Wyt Wax4,

X1 +3x,—2x3=13, —W1+3W2+5W321,

X1+5x,—6x3<11, 4W,—2W,7,—6W1>4,
X120, x>0, x320, W0, Wi=0,
Ymax=4x,x5+4x; Froin=12W+13W,+11W;

3-mucon. bepuirax macajiara UKKUIaHaH MacanaHy Ty3UHI.
X, Fx,+2x,~6x,=1,
X, +x +4x 8x =1,
4x +2x +x 4x —3
O ng x 20, x,20,
Ym*x —2x, +3x —-10x
Euuw. Bepunran macanagaru qerapanoaqn waptaap,
TeHrnamanap;aaH mbopart, AeMakK, CUMMETPUK OViMarail
WKKWAAHTaH MacajaHu 2-KYpUHMILLA Ty3aMu3 Ba Ky#uiaaru
WKKWIAHTaH MacajaHu XOCUJT KWIaMU3:
W AW, +4W > 1,
W, +W +2W > 2
2W +4W +W 23,
-6W, 8W 4W > 10
me—W +W +3W
Mycrakuna euuil yuyH Tonmupnmap.
I.bepuniran macananapra MKkuiaHrad Macaia TY3UHI.

a) xy+2xp<14, 0)  -x;+2x52,  B) 3x1-x3-x3=4,
-5x,+3x,<15, x3-x251, Xp-Xp+X3-x4=1,
2xy+3x,<12, X2S2, 2X1+X2+2X3+X5:1,
x120, x,20, X120, x>0, ’(]ZO, X320, X320, x420,
Ymax=X1+2x7; Ymax=1,5%1-3x3; X520,

Yomax=-5X1+x;3-X3.

2-§. UKKuAaHran Macaiasap eqyuM.iapu opacuaard
OOFJIAHMLI.
bepusrat macana Ba yHra MKKWIaHraH MacaiaHMHT OnTHMan
eUUMIapK ¥3apo Kyiiuaaru reopema acociina Oor1anraH oyiaau.
1-Teopema. Arap GepuiraH Macana €KW yHIa MKKW1aHran
MacajanaH OMpopracy onTUMasjd edyuMMia dra 6yica, vy xoiaa
UKKUHYUCH XaM eunMmra 3ra 6¥nanm xam1a Oy macananapaaru
YU3UKIAW QYHKUUSATTapHUHT 3KCTpeMai KMHMartnapu ysapo
TeHr 6ynaau, 4bHU
Y =7

min max
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Arap 0y macananapaaH OUPHMHUHT YU3UKIW OYHKUUACH
ucrapaiarmaraH Oyiica, y Xon/1a MKKMHYKM Macalla Xey KaHaai
cuMmra sra 6ynmanan.

TeopemanaH KyWuaaru xyjgocanapHu YUKApUil MyMKHH:

Xynocanap. 1. Arap 6epunran macana X’ onTHMan eyumra
ara Oyfca, y X0N4a MKKWIaHTaH Macana XxaM OITUMall eyuMmra
ara Oynanu Ba y

W()=B~IC()
(POPMYJia OpKATHY TONWUIAIN.

2. Arap UKKWIZHTaH Macajia onTUMal eyuMra ara 6yica, y
x011a OepuiiraH Macaia xam OonTUMan eyumra 3ra 6y1aau Ba y
X():b()Bfl
thopmyna opkann TonuJIa M, Oy epaa b'-UKKHIAHTan MacaaHKHT
ONTHMAl eYHMra MoOC KeayBudn Makcax QyHKOus

Ko3pOUNMeHTIAPHAAH TAKNHA TONTaH BEKTOP.

3. MixxuaaHraH macananapjarkt YN3uKAU GYHKUUSIADHUHT
OTNTUMAN €UMMIa MOC KeJYBUM KMKMaTiapu ¥3apo TeHT
OVnajin, gbHU

Y, ()=F_ (W)

IOkopuaaru Teopemara acocad y3apo MKKUJaHTaH
MacajganapiaH MXTHEPUH OupuHM evyub, y opKaiu
WKKUHYUCHHUHT €YUMMHU aHWUKIAIL MYMKMH.

4-mucon. bepuiran Macaia Ba yHra MKKWJIaHTaH MacanaHuHr
€YUMUHW TOTIMHT!

x/zO, =1, 2,..., 6)

(X, +3%, - x, +2x, =7

" -2x, +4x; +x, =12
—4x, +3x, +3x; +x, =10

Y =X, 73X 2
Fyuwe. Macanara ukKuaaHrad MacanaHu Ty3amMu3s;
W <0,
IW —2W,—4W i,
-W, +4W +3W <3,
W <0,
2W +8W <2,
W.<0,
F :7WI—F12W2+10W}

max
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bepuiran macananu cUMIUIEKC XafBaIra XKoinalTUpaMns
Ba YHM CHUMILIEKC YCY/I 6UNaH eyaMus:

II.
bazuc 0 1 -3 0 2 0
st C R e R,
P, 7 1 310101t 21 0
P, 0 20| 2] 4 1 0 0
P, 0 | 10 0 | 4 1
A 0. 0 | -1 | 3 210
[1.
bawe | ¢ | By 0 B R VR ) 0
BEKT. P, P; P; Py Ps P
P, 0 10 1 [52] 014 2 0
Py | 303 0 |12 1 14l 0
| 0 1T 052 0 34 8 1
A 9 0 |12 0 34 30
HI.
o 01 1 3107 2.0
Ej:?c ¢ k Pbi P Py Py PP
P, | 4 250 1 0 [ 1/I0] 45| 0
b3 s s 0 1 Iyi00 s
Po 1 O 1 1L 1 [0 0 <120 10 1
5 | TAI L sT0 [0 45 125 0

Cumruieke yeyaHUHT 1 6ocknunaa 6epusiran MacananHi
ONTUMAS €UUMH TONUNAM:
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X'=(0;4;5;0;0; 11
Y ()=-11
DHAM MKKMTAHTAH MaCaiaHUHT e4UMUHIA
W():B—IC(!
dopmyna epaamMmna Tonamus. OXMpryu CUMIUIEKC XagBaliaH:
C*=(1; -3; 0) — BexTOp Karop Ba

/-

2 1
S0
5 10
I I
B'=(P.P,.P) =| - = 0
( 1 4 6) 5 10
1
I -= 1
2
TeckKapu MaTpyuuiaHu aHuKIaiiMus. JdemMak,
(21
510
13 14
Wo=W W, h)={-30) - =0|={-:~ .0
)= (s-30) L 2 0|=(-1i- o)
P
2

Jemak, UKKUWAOHTaH Macanal lHHT ONTUMAaT e4uMU

we —.(-1.~f,oj
v 55

Fﬂl2x=-ll
6vJianm.
MycTakua eynil yayH TOMNHPHKIRP
. Macanara yKKWJaHraH MmacajmaHu TY3WHF Ba MKKana
MACATAHUHT ONTUMAT eYUMUHY TOTTUHT.
2x, +2x 220,
2x,+4x,28,
5x,+2x,+x,230,
x20. x,20, %0,
Y, . =5X t4x,+2x,.
2. bepuirad Ba vHTa UKKMWIaHTaH Macaianap e4UMIAHK TONUHT.
X, +2x,+x,<10,
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2x,-x,+3x,=8,
x,20, x,20. x,20,
Y, Z5%, T 12X, H4x,.

3-§. MkkuiiaHnm Ha3apUACHHUHT ACOCHI TeopeMalapH Ba
YJAAPHAHT HKTHCOAHH MABHOCH.
HkxunaHuin Hazapuscuia 6epuiraH MacaiaHuHr UXTHEPUIA
MYMKUH GynraH X pexacu xamZa MKKWIaHaH MacajlaHuHr
UXTUEPUNA MYMKHH OYnrad W pexacu yuyH

Y(X)<F(W)

n m
2.¢%, <M,
/=1 i=1

TEHICHU3NIMK YPUHIM OY1aau. ByHaal TEHICUBNUK UKKUAAHUU
HA3APUACUHUHE acocull meHecusauey 1ed atanain.

by TEHICU3AUK UXTUEPUU MYMKHMH OYJiran uiiad yuKapuui
peXacu Xamia XOM aléNapHUHT MXTUEPWIl MYMKHUH OYiraH
Gaxojaapy YYyH ULAad YUKapuiaraH MaxcyaoT 6axocy XOom
auiénap 6axocuiaH OLIMACAUTMHUK KYypcaTaiu.

KentupuiiraH ukkuliaHWLl Ha3apUICUMHUHT 1-acocuit
TeopeMacyu MKTUCOAMNA HYKTauW HasapaaH iuyHgail TaikuH
KUJIVMHAIK:

Arap TaumikapuiaaH GenruiaHrad Cj Oaxona COTWMJTaH
MaXCYNOTHHHT 1y1 Mukaopu W, nuku 6axo acocuua ynuaHrad
Xapaxaryjap MUKAOpUra TeHr 6yca, sibHu

# m
Dex, =Y bW,
=1 i=i
TEHMNUK YpUHIU OYica, ¥ X013 MaxCyJOTHUHT MyMKUH OViIrax
uL1al YMKAPULL pexXacH XaMaa XoM alluéNapHUHT MYMKWH 6ViraH
BaxoNlapy onTuMar 6ynain.
byHziaH KYpuHanWKK. HKKUNaHraH 6axonap capd KWIMHIAH
Xapaxarjap Ba WWNA0 YUKAPUITAH MaXCVJIOTNapHUHL 1y
MUKIAOPUHHA ¥3apo TeH I OYNUHIMHY TabMUHAOBYY BocUTa OVIub
XU3MAT KWUJIAIK.
2-Teopema. bepunran mMacanaHMHr MYMKUH OVJITaH e4UMHU
X% Ba MKKWJIAHIaH MacajlaHMHI MyMKWH OYiraH eyumu WO

ONTUMAl eYUM OYAMLIM YYYH KYHWJard TEeHTJAWKIapHUHT
OaxXapuiMILK 3apyp Ba eTapauanup:

TEHICU3IIKUK, SITBHU
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by TenrnamanapnaH Kyiuaaru xysiocanapHu YUKAPULIT MyMKWH.
Xynocanap:
[. Arap

"

0 T
Zaux‘, <b, i=lm
/=1 .

TEHICU3AUK Baxkapuiica, y xonaa W.'=0 6ynaau.
2. Arap

I

0 _ L T
Za,/xj =b, i=1lm
/=1

TEHI MK YpUHIU OYica, y xonaa W>0 69nanu.
3. Arap

m

0 .
E aW'>c, j=ln
i=l

TEHICU3KMK Baxapuiica, y xo/aa XT =0 6ynanu.
4. Arap

n
daw'=c, j=Ln
Iy 1=1
TeHIIMK Baxapuica, vy Xohaa Xi°>0 oynanu.

by xynocanapnaH KypuUHaaAuKK, MKKWAaHTaH Gaxonapra Xom
AWENAPHUHT Kameél (1ehHULUT) SKaHIUIUHY 0axel0BYK VJIYoB
(kaTTanrk) aed Kapaill MYMKMH.

WNuwinad yukapuuiaa t9aa HiuaaTuaaaurad xoM amé xaméé
xom awé ned aranaav. byHaait xom alénapHUHT MKKUIAMYU
Oaxocu mycOar viuopanu Oviaagu. Kaméd xoM alml€napHMHr
Wwnab yrukapuulga cap@ KWIWHraH xaxmMuHu OUp OMpaMkka
OIUPULI HATHMKACUAA KOPXOHA AapOMAIUHU OTHUPHILL MYMKUH.

HNinad ynkapuiiga Tyna MInaTUIMaliaMral XoM awénap
Kaméo 6yamaear (opmukya) xom awé n1eb atanann. byHgait xom
AaWIENapHUHT MKKKaaMuy Saxocn O ra Tenr OyIaau.
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MaxcynoT vwnab yukapuiuna kaméS GyamaraH xom
awenapHu olunpub capd KUAMIL HATUXKACUAA KOPXOHA
AapoMallMHU OlIMPUO OV IManau.

Jednvk, xom awénapHuHr b 3axupacu yarapysya 6yicun.
X® onTuman pexaHu YarapTUpMarad xosia XoMm alénapHuHT
bi 3aXMPACUHU KaHYanuK Y3rapTupuil MyMKHH XaM/a b, HUHFP
y3rapuiiy Makcan hyHKLUUSTHUHT 3KCTpeMan KMiiMaTura Kanaai
TABCUP 3TajM — AeraH caBoa TYFWIMILUW MYMKHWH. by caBosra
MKKUJIaHUI HA3apUSACUHMHT 3-Teopemacu xapob depaan.

3-Teopema. Onruman 6axo0 W HUHT KMAMATH i-XOM alIEHUHE
b, 3axupacu Oup OupiaukKa Y3rapraHiary Makcaa (GyHKLUS
Y, HUHT Y3raprad MUKAOPUHYW KYPCATAAH, sibHU

o _ - max

' ob

i

Arap 0b, vy Ab, ra, 0Y_, HW AY a2 aaMamtupcak, y Xoila

WO AYma\
" Ab,
€K1
DY =W'Db,

bynnau, arap Db=1 6ynca y xonna DY , =W? 6ynanu,
STbHU MKKWIAHTaH MacamaHMHI ONTHMAaj eYMMKu XoM alénap
MUKIOPHUHU OUp OUPIIHKKA olUMPHE capd KHIAMHIaHaa MaKcal
(PYHKUMAHUHT KaHYa MUKAOpPra Y3rapviuiuHu KypcaTtaii.
Mucoa. kyWinga KenTUpHIIraH MacalaHWHI Ba YHTa
WKKWAaHTaH MacaJJaHUHI €YMMUHU TONMUHI Xamia
UKKUJIAHMI Ha3apUSICHHUHT acOCHI TcopeMaNapUHUHT
YPUHIIN 3KAHUHU TEKIUUPHUHT.
X, T2x,+x,£18,
2x +X, +x~$16
x]+x2£8,
X, TX,<6,
x>0, (=1, 2, 3)
Y =3x,T4x,+2x,
Evuw. Macaniara MKKWIAHTAH MacanaH Ty3aMuns:
W +2W, +W >3,
2W, -|~W +W +W >4,
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W AW +W >2,
W20, W20, W20, W >0,
F_ =18W +16W +8W. +6W,
bepunran mMacanaHu KaHOHMK KYPUHULITA KEJITUpaMHU3 Ba
CUMTLIEKC YCYNTHU KyIiab eyamus.
X, +2x,+x,+x,=18,
2x,+x,+x, +Xx =16,
X, X, tXx,=8,
X, +x,+x,=6,
x20, =1, 2,..., 7)
Y =3x,+4x,+2x,

max
1.
[ ; 3 q 2 [ [ 0 0
i C Py . R ]
Py P, P; Py Py Pg Py
Py [i} 18 1 2 I 0 0 0 0
P 0 16 2 IN 1 1 0 0 0
Py 0 8 I 1 0 0 1 1 0
P, 0 6 i} ! 1 0 0 0 I
Y 0 -3 -4 |2 0 0 0 i
.
i ) ) 2 0 o [0
C Py 1.
3 P, Pa [ P [
TR, 0 3 i 0 -1 1 [ ) 27
boeg 0 10 2 0 0 i 1 0 -1
Py 0 2 n 0 -2 0 1 1 0
P, 4 6 0 1 1 0 0 0 i
A 24 3 0 2 v i ] T
1.
3 4 727 o 0 i 0
C Py j
by Py Ps P, Ps Py Py
Py 0 4 0 0 0 1 0 [ 277
Py 0 6 [} 0 Bl 0 ! -2 |
P, 3 2 1 0 -1 0 0 i 0
Py 4 6 i ! 1 0 0 0 i
i A, 30 0 [ 1 0 07 3 4
- 1
V.
[ ) 3 4 2 0 0 1]
i C Py S
P Py Py P, Py Py
Lpy 0 4 0 0 0 1 0 -1 2
i Py 2 3 0 0 1 0 x I 1/2
Lob 3 s 1 0 0 0 x 0 12
Loop, 4 3 i 1 0 0 -1/2 I 1/2
f A 33 0 0 0 0 2 32
—  ISURUR SEDUS SN SIS FUN N U R 4
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CUMIUIEKC YCVIHUHT 4-00CKMYMIa MacaTaHWHT OinTHMA
eYrMU TOMUAAM
X%=(5; 3; 3; 4)
y,  =(X)=33.
HMxkunanran MacanaHWHT e4uMHU
W=(0; 1/2; 2; 3/2;)
F_ =(W)=33.
Jemak, onTvMan €unM yuyyH l-Teopema ypuHnm 6ynasintu:
Ym“x:(X(})sFmin(WH)
Bepuirad MacajlaHWHI e4UMHUHI YHAHT WapTaapyra kViirania
I -wapT KaTbhUil TEHICU3INKKA allTaHaAu, UKKWMHYY, YIHHYH Ba
TYPTUHYY WapTAap 3ca TeHIlaMara aiiaHaau:
542Y34+3=14<18,
245+3+3 =16=16,
5+3=8=8,
3+3=6=6,
IHynunr yuyn nkkunadras macanaza WY =0 xamna W x0
W20 WO 20 WO 0.
DHAN UKKUIAHIAH MacaJJaHUHT
W=(0; 1/2; 2; 3/2;)
ONTUMAaJl SYMMHUHU YHUHI WapTiapura Kyicak, yHaaru éapya
waptnap aiHusTHra ailaaHanu:
0+2-1/2+2=3=3
2.041/2+42+43/2=4=4
0+1/243/2=2=2
HIVHUHT yuyH Bepuirad MacaaHUHT ONTTHMAN eHUMIUAary
Hapua x"i KoMmnoHeHT1ap MycOat. By loKopuaari 2-teopemMalmnHr
YPUHIIM 3KaHUHU KYpcaTaiu.
OXMpru CUMIUIEKC XalBalaaH KYPUL MYMKUHKMU,
A=W =0, A=WO=1/2, A=W'=2, A=W'=3/2.
Hemak, 3-Teopemara acocaH OGepwiraH MacallaHuHT |-
LHAPTHIATY 0304 XAAHWHT Y3rapuiuuv MaKcaa QyHKUMsIra Tabeup
st™aiian. Arap Il waptoary ozon XaaHn Oup OUPIMKKa olKpcax,
Makcal QyHKLMS
W.=1/2 Mukpopra owagu.
Xyanu wyHuHraek, oepuarad macananvuur [ pa IV-
HIaPTIAPHIATH 030/ XaANaPHK OUP OMPIMKKa OLIMpCaK, MaKca/l
dyHKUMS Moc paBuiuaa 2 Ba 3/2 OUpsIMKKA OLUAIU.
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MycTaKkui eusil Y9yH TORIHPUK
Yusrkau nporpaMmanall Macanacu GepuiiraH:
2x,+x,+3x.26,
2x,+H4x,+3x,216,
3X, T4, +2x.28,
x20, (=1, 2, 3)
Ynx;zx:5xl_xz—4x“
1. bepusiran MacajiaHu Ba yHra UKKMAAHIaH MacajiaHU €4uHT.
2. UkkunanraH Macananap ontuMan eYMMiIapy yuyH I-Teopema
VPUHJIN 3KAHHWHU TEKILIUPHHT.
3. MKKWNaHraH mMacanajapHUHT ONTUMAal euuMiapu y4yH
2-TeopeMa YpUHIYU SKAHIUTUMHHK KYpPCATHHT.
4. bepuaran Macanagary 030/ XaaJapHUHT Y3rapyIiuy Makcal
dyHKIMsra KaHaaid Tabeup KypgaTann?

4-§. HUKrncoamii Macajanap eauMIAPHHMHT TAX M

MabiyMKH, YM3UKIK [TpOrpaMMaralll yeysiapy Ba XyMIajaH,
CUMIUIEKC YCYA MKTUCO/ITI MacaalapHUHT SHT XN (OTNITUMal)
€YMMMHHU TONMIUTA Epliam Oepau.

JdekuH O6yHUHT V3 kudosg smac. OnTuMal eduM
TOMWITaHJaH CYHI UKTHCOAWM 00beKTHap (3aBoh, dabpuka,
dupma) OGownuknapu ojauja Kyduaarura yximaraH
MYaMMOJIapHU euuILra TYFpU Kelaau:

- XOM alléJIapHUHT Oab3WIapuHM OWIMPKO, Gab3WiapuHH
KUCKapTUpud capd KMIMHCca ONTHMalt eYuM KaHaaii ysrapangn?

- ONTUMAJI €YUMHHU Y3rapTUpMAacIaH XoM aienap cappuHi
KaHIai napaxara y3arapTupuil (KaMmanTHpuil) MyMKUH?

- Maxcyjorra 6yaran tanab Gup Oupiaukka kamairaHiaa
(omraraa) onTHMan eyuM KaHpai yarapanu?

[yHra yxuaw MyaMMo/japHu XaJl KAJIKWIAA UKKWIaHUHI
Haszapuscuilan ¢dolgananunaiu. byHIa WKKWIaHUIU
HA3apUSACUHMHT IOKOpKUIaIry TeopeMallapura acociaaHWwiIagu.

WMKTucoani MacanaHMHI ONTUMaT €Y4UMUHU TaXJTHIT KUK
KapaeHWHU KyWMAATU MUCOJIIA KypcaTaMU3:

I-macana. Qapaz KUNaiIuK, KOpxoHaaa OUp XU MaxCyJI0THH
3 Ta TEXHOIOT WS acocuia ViL1ad YMKApIIICHH. Xap OWp TeXHOMOrMsira
[ BupnvK BakT nunia capd KUIMHAIUIaH PeCypClapHUHET MUKIOPH,
VJIAPHUWHE 3axypacy, xap OUp TEXHOJIOTUSHUHI YHYMIODIUTH
KYWHIarv XaaBaiia KEJITUPHIITaH.
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TEXHOJI0rUanap

. o pecypenap
L reeReRr TN T3 | sawpaen |
i W kyun (nun/coar) 15 20 ¢ 25 1200
: Bupnamus xom auié (T) 2 3 .25 ¢ 150
: DnexTpoduepris (KBT/c) 35 60 | 60 3000 |

TexHOMOrUAHUHI YHYMAOPIUIU 300 250 | 450

TexHonorusapHy MuLTaTHIL
Xy X X
pexailapH (BaKTH)

Kopxorama uuinab yukapuaraH MaxcylioTiaap MMUKAOPH
MakcUMasl OYTHMIIMHY TABMUWHNIALL YYYH KaliCH TeXHOJIOTUSIIaH

KaHya BakT ¢oiinanaHmiul Kepak?
Eupul. MacanaHMHI MaTeMaTUK MOACTMHM TY3aMU3:

15x‘+20x2+25x3._<_1200,
2x,+3x,+2,5x,5150,
35x,+60x,+60x,<3000,
x,20, x,20, x,20.
Y.~ 300x,+250x,-450x,.
X.Oocun OynraH Macafiara MKKMNaHraH MacajaHu Ty3aMu3:
ISW +2W,+35W 2300,
20W,+3W,+60W. 2250,
25W +2,5W,+60W 2450,
W, 20, W,20, W.20.
F_.=1200W +150W,+3000W,.

bepwnran Macaati KaHOHMK KYPUHUILTa KENTHPaMi3:
[5x,+20x,+25x,+x,=1200,
2x,+3x,+2,5%,+x,=150,
35x,+60x,+60x,+x,=3000,
x,20, x,20, x.20, x,20, x,20, x.20.

Y n=-300x,—250x,—450x..

min

by MacanaHv cumriiekc Xkaapajira XoOWAalWITupud, VHU

CUMILIEKC YCY OMaH edyaMM3:

By3 . . . -73‘00 -250 ,_‘,,—45,0 ; ﬂ‘(‘) . 0 .
R S R R W A
Pl Xe b o200 a0 s T T 0
Xs [ 0 1 150 20003 25 0 [
Xo 0 0 3000 35 60 .60 ' 0o ' o
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A 0 | 300 250 450 , 0 [ 0 | 0
U] X | -450| a8 o6 | 03 } I 10064 0 | O
(X 0030 05 10 [0 1 0
Xe | 0 4 120 | -l L 12 | 0 24 0 | |1

A | ]-21600° 30 | -110 | 0 { -8 0 0
M X 4% 12 | o | -0a 0 lole | <1370
X; (3000 60 1, 2 | 0 |02 2 |0

Xe | 0, 180 0 | 14 ' 0 , -2f 2 1

La | 123000 0 17071 0 ;<12 | 60 | 0 |

Cumniaekc yeynnunr 1 6ocknupaa 6epusiraH MacaiaHUHT
ONTUMAN eYMMH TONTWIIAM
X*=(60; 0; 12; 0; 0; 180),
Y . =-23400, Y__ =23400.
Kanpanpau T-1 rexHonorusatu 60 coat, T-3 Hu 12 coar K¥uiail
Kepak. T-2 TeXHOIOTHSHM 3¢a, YMYMaH KY/UlaMaciuK Kepak.
MKKunaHrad MacalaHuHr €4UMU:
Wo=(12; 60; 0), F_, =23400.
Hemak, OUpUHYY Ba UKKHMHUK PECYPCIAPHMUHI (KLU Ky4H
Ba HMpAaMUM XOM alli€) HUHI UKKuIa:irad 6axonapu yuyH
W! =12>0, W°,=60>0
MyHocabarnap VpuHau. BvHaaH Hill Ky4n Ba bUpilaMyl XOM
aé uup@b yukapuiuia TYaa MIUIATWITAaHIWIKM KYPHHAIM,
nemak, Oy pecypciap kamMéd pecypcaapiaup.
YUuHIU pecypc (3NeKTPO3HEPTUsT) HUHT MKKMIaMyu Daxocu
W' =0 6yaranu yqyyH 6y pecypc KaMED 3Mac, STbHU OPTHUKYA.
by alfTravnapHu TeklWWMpuUll ydyyH OepuiraH MacanaHuHr
EYMMUHU YHHHT IIapTlapura KysiMu3
15-60+2-0+25-12=1200
2-60+3-0+2,5-12=150
35-60+60-0+60-12=2820<3000
Xamja yHilaru OMpUMHYM Ba MKKMHYM LIAPTJIApHMHIT aHHUATTa,
YUYHUYM LIAPT 3¢a KAbTHUIK TEHTEU3ITUKKA AlJIaHTaHUHW KYPAMHK3.
HeMak, xakMKataH xam, Wil Ky4d Ba OupJaMyud XOM allué
Kameo, NEKTPOIHEPIs 3¢ca OPTUKYA IKaH.
DAEKTPOIHEPTUSIHIt HKKMIaMuy 6axocn WO.=0 6yiraHu
YUVH YHM Wuinab vukapuwira omwupud capd KWL,
KOpXOHada MaxcyaoT MWAa® YUKapuUl XaXMHUHHU
VY3rapuiiura Tabeup KWiManim.
M Ky4MHUHT KK Tamum Gaxocn W =12>0 6ynraiun yuyH
Vi1 OUp BUPAMKKa olnpub capd KUITUHCA, KOPXOHaAary uiiad
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YuUKapuill pexacy ysrapaaun. by pexaHu KaHaal y3rapuiunHu
aHUKJIall YYYH OXMPIH CUMIUIEKC XaaBalfarW X, ycTyHra
KapallMU3 Ba XyJioca Kujiamus. SHru pexara acocan T-|
texHosiorus 0,2 coar kaMpok, T-3 TexHosiorus 3ca 0,16 coar
KYnpok vuatwiagu. Hartuxkana KopxoHa 12 6Mpnuvk Kyummya
Maxcysior uuiab uyukapaay. by Xosnna KopxoHaHWHT wuLtab
UMKAPTAH MaxCYJIOTMHHHI XaXMU
23400+12=23412

OupnuK 6ynaan.

Bupnamuu xom al€HnHT UKKWIaMuu G6axocn WO,=60>0.
Hemak, Oy xoM al€HW OWUp OMphMKKa oliMpud capd KuUaKuul
okMbaruaa KopxoHana uuuiad YMKapwiaguraH MaxcysioTiap
XaxkMy 60 6MpAMKKa OllaaM, ShHU

23400+60=23460
Oupink 6ynany. OXupru CUMIUIEKC XaABalHUHT X, YCTYHUIa
KapaiimMus Ba aHuK/1alimMu3. bupnamum xoM améun 6up Gupankka
ownpub capd KUAMHCA, KOPXOHAHMHT HILIa6 uyukapuul
pexacu y3rapaau. by pexara acocan T-1 texdonorus 2 coar
Kyrnpok Ba T-3 TexHonorus 1,2 coaT KaMpoK, MUITaTUIaAv ba
HaTWXana UlNad YuKapunaaMrad yMyMuil Maxcynor MUKIOLH
60 Oupiinkka olaau:
(60+2)-300+(12-1,2)-450=23460

OHIW MKKUAAHTaH Macana eYUMMWHU YHUHT llaptliapura

KYMMO TormaMus:
5-12+2-60+35-0=300
20-12+3-60+60-0=420>250
25-12+2,5-60+60-0=450

byHnan k¥puHaliuky, MKKWJIAHIaH Macalla euumuaa |
Ba 3-wapthap allHuATra anaHmbG, 2-waprt KaTbuli
TEHICU3AMKKA ailnaHaau.

Hemax, T-1 Ba T-3 TtexHosnorusutap 6unan 6up GUpaAMnK
BAKT MYp/Ia ulab YuKapuwiIrad maxcyjaot 6axocu Oui1aH yHra
capd KUAMHIaH pecypclapHUHT UKKWTaMuu Baxonapu ¥3apo
TeHr. IyHunr yuyn T-1 Ba T-3 TexHonorusgnapsu uinnab
YMKAPHUILAA KYNnall Kepak.

T-2 rexHonorus 6usan 6up OupAMK BakT Muuaa capd
KHJIWHTaH pecypclapHUHI WUKKUaMuu OGaxocH muiad
yukapuhanurad Maxcyjorap 6axochaaH kyn 6viasnty. Jdemak,
T-2 texHonorus camapacus. HIYHUHT yyyH vHU wuiuiab
YyuKapuuiga Kyanail Kepak amac.
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DHAM Kyduaary nuniab YMKapuluHW pexanaliTUupuii
Macajaci e4UMHHU TaxJIWI KUIaMU3:

2-mucoa. 3 ta A, B, C MaxcyJI0TIapHU vlLnad YMKApHIL YUYH
3 X1 xoM aiuénap (pecypenap) UiaTuicuH, 1 Typ XoM allieHUuHr
3axupacu 180 kr, 1T Typ xoM awénunr 3axvpacu 210 kr Ba 111
TYP XOM aWEHMHT 3axrpacy 244 KT OY/icHH. xap OUp MaxCyAOTHUHT
1 OUMPIIMTMHK Wuiab YuKapril yayH capd KMIMHATUTaH TYPIr
XOM alUEHMHT MUKAOpY (HOpMacH) Ba Maxcy/10T OUPJIMTMHAHT
Daxocu (Hapxu) KyHMWIary Xaapaija XOWNalliTHPWINaH.

=

i XOM aué MaxcyJaoT SUpPIUIH
MAXCYJIOT 1 I ' m baxocu {
A 4 3 TL I 10 ;
| B 2 I 2 14 B
T L3 s 1 |
| XOM alué 180 1 210 244
|saxupacu | N

by Macana Gop pecypcnapnad onTuMan GoiijlaiaH1iil Macanacu
O¥NMO, YHUHI MaTeMaTHK MOJENM Kyluaary Kypuduiiia oynanu:
4x,+2x,+x,2180,
3x,+x,+3x,2210,
X, +2x +5x, <244
X, >O X, >0, x ,20.
Y. w10x +14x +l2x
by epna: X=(x,, X,, x ) Muma6 '-II/lKapVJ PEXACHHU KYypcaTanu.
by macanara ikkujiaHrai MacaIaHM Ty3amu3a:
4W +3W,+W 210,
2W +W, +2W >14,
W, +3W +5W >l2
W >0 W >0, W >()
F —180W +210W +244W
by epaa: W= (w 1) XOM alléJapHUHT MKKHMIaMUM
OaxocupaH uodopar BeKTopﬁKaTop. HxxunaHraH MacataHuHT
WKTUCOAUI MabHOCK: XoM ailénap 6aXxocuHy WyHAal TaHnau
KEepakKkY, HaTuxkana [ GUPAMK Maxcy1oT Wiuad yuKapuil yayH
capd KWIMHraH XoM all€HUHT YMyMHA 6axocu Maxcyior
baxocuaar kaM OVimacuH Xamia capd KMAIMHraH 6apya xom
AWIENAPHMHT YMYMUIT Baxocy MUHMMa OYICUH.
Mabnymku, arap GepwiiraH Macana ofTUMA edrMra ara oyiica,
Y xonm WKKUKAAHTaH Macana equra ara 6ynanm za Oy eynm
=C'B-
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dopmyna opkamu tonunaau. by epna C° oxupru cumruiekc
KadBanja ofnTHMasl euumra MoC KenyBdd makcajn (yHKIus
K03dOULMEHTAAPUAAH TAlUKKWI TOMNIaH BeKrop-karop. B-
facTnabKW CUMIIIeKCe XaaBanuaard 0aszuc BekTOpiapaaH
TAlIKWI Tofran Martpuua. B-'-oxupru cumrninekc xansania B
MaTpHla VpHuaa xocus 6yiaraH teckapu marpuia.

bepuiaran MacanaH¥ CUMIUIEKC XalABalra XOWJaWTupub
YHW CUMILIEKC ycysi OWIaH eyaMus:

Hatuxaga ukKana Macaia yuyH ONTUMaN e4UMHU TOTTaMM3.

i 10 14 12 0 0 J 0 ]
B.yar | Cees L“)?, % X1 % | X %, Xo
X: | 0 4 2 I 1 0 0 | 180
Xs | 0 1 I3 0 1 0 | 210
Xe | 0 | 1 4y 2 |5 |0 L 0 | 1 |24
L-}o 14 | -12 0 o | o |
X, | 14 2 i 12 112 0 0 90 |
Xs | 0 1 0 52 | -2 | 0 | 120
Xe | 0 -3 0 0 1 4 | -l p 0 4 1 | 64
| |18 0 ;5|7 0 0 11260
X, | 14 | 198 | 1 0 5/8 0 | -1/8 | 82
Xs | 0 | 2887 0 0 1/8 1| -5/8 | 80
Xy L2 3l oo Lot bl o | w4 |16
T 4 |0 0 |2/ 0 | 54 11340

OrniTiMan euum: 6Epuiran Macana yayH
X*=(0; 82; 16), Y =1340
MKKWJIaHraH Macana y4yH
W*=(23/4; 0; 5/4), F_ =1340

JHAM OepuiiradH Macajga €4UMMUHU TaxJAwil KUJIaMM3.
Mkkunanran macana edumuna W =23/4 sa W,=5/4 ynap Hosra
TeHr amac, aemak [ Ba 11 Typ Xom awénapHuHr Tyna
MILAATWITAHIUTMHW, SBHM YIapHU KaMeD 3KaHIMIMHK KYpcaTaiu.
W,=0, nemak 11 xom aw€ TYna ULINATUAMATAHAMTUHY, AeMak,
YHUHI OPTUKYA 3KAHAUTUHHU (KaMED 3MACMIMHKW) KYpcaTtanm.

M KK1IaHran MacaTaHUHT eYMMM «HIapTAd UKKWIaHTaHd Gaxo»
Aeinnay. Yaap xom atuénap | OMpnuK MUK/JOpAa OpTHKYa cap(d
KWIMHTaHAa Makkcaa QYHKUMSHUHT KWAMAaTH, SBHU WUUIad
YHUKAPUIITAH MaxCYNOTHUHT Tyl MUKAOPM KaHuara yarapMiuMHu
Kypcaraan. Macanan, 1-Typ pecypcnapHu | kr optukya capd
KUV HAaTVKACWAQ MaKcan PYHKLUSHUHT KuitmaTtu 23/4=575
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OMpJIMKKa olaaur. Arap 1 Typ pecypciaH UUinad yMkapuiiia 1 Kr.
OPTUKYA capd KWIMHCA, YHUHT U1ab YuKapyil pexacy Yarapami.
by gHIY pexara MyBoduK Ulnad Ynkapuirad MaxcynoTHapHAHT
iyt MUKIAOPU 5,75 x¥nipok 6Ynanu. XKaasanjiaru X, ycryHra Kapab
KyHWaarunapHu aHuKnaimMma. Samm pexana B MaxcynotHu niwiad
yuKapul 5/8 Gupsinkka ouiaar Ba € MaxcynoTHH uninab yikapuiu
1/4 Oupnukka Kamasay. byHUHT HaTibkacuaa 2-Typ XOM all€éHu
cap® kv 1/8 Supnukka Kamasiou.
(5/8:1—3-1/4=5/8 — 6/8=-1/8)

Xy[AI¥ IYHUHTAEK, X, YCTYHTa KapaitMn3. 3 Typ xoM alué
xapaxaTuHu 1 Kr ra owupr6 capd KWAMLL HaTHXacKHia SHIU
pexxa Tonwunaau sa Oy pexara kypa vuad uyukapuirad
MaxCyJOTAApHUHT Nyn KuiMatu 5/4 =1,25 cymra owiagM Ba
1340+1,25=1341,25 cymMHM tamikun kunagu. by Haruxa B
MaXCYAOT WULIad YyMKapuiuHu 1/8 6upaukka KaMaiTHpuid, C
MaXCYJOT Mnab YMKApULIHU 1/4 GUpIMKKa OLIMPHILL X1coOHTa
6viaanu. by xonma 2-Typ pecypc 5/8 Kr. Kyrnpox capd KHIUHAIH.

WKKWIaHIraH onTuMan 6axonapHu MKKWIaHraH macala
maprnapura kYo KyluaariwiapHu aHUKIIaniMH3:

23+5/4>10
23/2+5/2=14
23/4+25/4=12

DyHIaH KYPUHAAMKH, MKKWJIAHTaH MacalaHUHT OUpUHYU
APTU KAaTbUH TeHrcuanukaaH ubopar Oynasanti. by xon A
MaXCYJIOTHUHE OUp OUPIUIMHY UiLAab 4uKapuiu yuyH capd
KHAMHraH XoM aluélapHUHT 6ax0ock 0y MaxcyJ10T 6axocHaaH KTl
o6yarasanTty. LIyHMHT ydyH A MaxcyJOTHW MHiUAa® yukapuul
KOpXoHa yuyH doiaanu smac. Mkkunanran Macanagaru 2 pa 3-
ILapTaap oNTUMAall eurMIa TeHIMKKa aitnaHanu. by xon B Ba C
maxcyjaotaapHu 1 Oupauruny vmnab yukapuil yuve capd
KMAMHTaH XOM AENapHUHT Daxocu MaxcynoT 0axocura TeHT
IKAHAUTUHU KYpcataau. Jemak, B Ba C maxcyiaoTaapHu vuiabd
YHKAPHIL KOpXOHa YuyH doitganu 6ynanu.

LUyuaai xuaud, waptau onTMMan Oaxojap OepuiraH
MaCajlaHuHI ONMTUMaN pexacy OunaH yambapyac OOF/1aHIaH.
bepiirad Macajiafary napaMmeTpjapHUHL Xap Kanad yrapuiiv
YHUHT ONTHUMAaJI eYMMUTa TabCUp KWaziM, AeMaK yaap 1Hapmiu
T ontHUMan BaxonapHUHT y3rapuiiira xam cabab oynaan.
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MycTakua eqdil yuyH TOMIHPUKIap
Ky#imnparu nuuab YUKApUILIHK peXanaliTUPULLL MACAIaCUHHK
E€YWHT Ba €4MMHHU TaXJIMJ KUIUG Kyiiuaaru caBosuiapra xaso0
OepuHr:
1.Katicu xoM aié kaméd Ba Kaiicu 6upH opTHKia?
2.Kaiicy xoM aii€Hu 61p OMpAMKKa olUPUs capd Kuiunik
KOpXOHA AapOMajlMHW OlIMpaaM Ba KaHyara?
Macana.
X, +2x,+x,<430, 3x,+3x,<460,
X, T4x,2244, x>0, x,20, x,;20,
Y, 3% T2x,+5x.

T

5-§. VIKKuIaHran CUMIUIEKC YCYI.

by naparpadmna 613 YM3uKIM NporpaMmaiaill MacanaCMHUHT
UKKWIIAHMIT HA3apUACHTa acociaHTaH Ba MKKMIAHTaH CUMITIeKC
ycyn aeb aTanyBuu ycyn OMnaH TaHUILAMM3.
- UKKWIaHTaH CUMIUIEKC yCysa ORI CUMILIEKC ycyira
HucbataH 6ab3y Kylnalnukiapra ara;
e GepuiiraH macaja waprtiapuiaary b, oson xaanapaan
alipumiiapy €ku Gapyacu ManGUi viopanu OVIULIM MYMKHH;
® UKKWJIaHIaH CUMILIEKC yCyJl OMJiaH BUD BaKTHUHE Y3Mia
xaM OepunraH MacanaHUHI XaMaa MKKWJIAHTaH MacanaHuiir
CUUMM TOMUIIAAM €KM WMKKajla MacalaHWMHI €UUMM MaBxXyl
3MaCIIMIY aHVKJIaHAIN;
¢ 6epUJIral MacajaHUHT YerapanoBuu LapTAapu «=» Genru
OunaH OoOFnaHraH €xKu YHHUHI Oab3W 0304 Xaminapy MaHpUi
OynraH XoNnja YHU MKKUIAHIaH CUMILIEKC yeyll GUTaH eurania
Oaxapunagurad xucodail HILTAPUHWHT COHY KaMasiiu;
® UKKWIAHIaH CUMIIEKC YCYA OunaH nuinad YukKapuIuHHHT
0ab3u 3apyp TaBCUGIApUHU aHMKall MYMKWH. MacanaH, 6up
BaKTHUHI y3Mha XxaM uMuinad uMKapuil pexacHMHH, Xam HMLiad
YMKapullra capd KUIMHAAWIaH XaMMa BOCUTaIApHMHT 6axocHHK
xucobaanr MyMkuH. Mapa3 KunakiuK, KaHOHUK dopMagarv
YM3UKJM Nporpammanail macanacu 6epunraHd OyacyH:
a,x,+a,x,+..+a,x =b
) X| +ayXy +..+a,,x, =b )
(1

amlxl + am,‘x2 +..+ amnxn = b)l
x,20, x,20, .., x >0 (2)

7
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Y . =cx tex, .. tex, (3)
by macananaru b, 0304 XaanapHUHT Oab3nIapy €K XaMMacH
matipuit nulopanu 6yncuH. ;
byHaall macananapHu UKKWIaHraH CUMIUIEKC ycyn O6uaaH
eyl Y4YH, 3HT aBBajl, Macajlara MKKWJIaHraH
WA<C, (4)
F _ =WB, (5)
macana Ty3wiaanu. CyHrpa 6epunrad (1)-(3) Macana cUMITexc
Xajapajira koinarupuiaau. CUMIUIEKC KaABATHU UKKUTAHTAH
CUMITIEKC VCY OWJiaH anMaluTUPULIT YUYH

minb, = b, (©)
<0
HIAPTHY KAHOATJAAHTUPYBUM BEKTOp TaHjaHaau. by BeKTOpHU
OaszucaaH YUKapub YHUHT YpHUTIa

min —A 2B (
= (7
a, <0 a[./ al/(

WapTHU KaHOATNaHTHPYBY KM BeKTOp KUpUTUIaau. by xonaa a,
3JCMEHT OOoWNoBYM (Xal KWUAYBYU) 3neMeHT Oynud, y
’KoinaiwuraH /-karopnaru P, BekTop ypHura kK-ycryHaaru BeKTop
kuputuiaan. CUMIUIEKC XaaBan ofIni CUMIUIEKC yCeyaaaruiex
anMalTupuiagu. by xapoéH onTuMan euMM TONUITYHYa €KH
VHUHT MaBxXyl 3Macjinuru aHHKMaHIryHya 1TakpopfiaHaau.

MKKHIaHTaH cuMTLIeKe yeyiaa Oepuirad Macana onruman
CWMMMHUHI MaBXyld 3Macivk LlapTy KyhWujard tabpud Ba
TEeopeMa OpKaliM aHUKJ/IaHA/IM.

[-mawpuch. Arap (1)-(3) MacasaHMHT OOULIAHFNY €UUMULA
{2) mapt OaxapuiMaca €KW YHUHI TasiHd €4MM OVIUIIIUK
wapTu Gaxapuiamaca, ssbHH

Px +Px,+. +P x =P,

ennmanaru x>0 y3rapyBuunapra Moc KenyBun P' BEKTOpJap
¥3ap0o YM3UKIU Bornuk GYnca, y xosiga 6y Golnanruy euum
YaiQ MAasH4 eyum €KUM 4ana TagHy pexa aed artajnanu.

[-meopema. Arap (1)-(3) macanaHuHI yana TasgHY
eqMMUIaru KOMIOHEHTaNapiaH KaMuga OUTTacu, MmacajaH
b, <0 6y110,6apua j nap yuyH a, 20 6yaca, y xon1a OepuiraH
Macana edyuMmra ara 6yamannu.
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2-meopema. Arap (1)-(3) MacanaHWHT 4aja TasgHYy eYUMH,
VHUHT TasiHY e4numMpaan ubopar 6ynca, savHu b >0 (i=1,...,m) Ba
A.]=Z.,-Cj50 waptaap Gaxapu.ica, y xoana 0y TasiHy e4uUM OfTUman
eunM OVnaju.

bup TasiHy e4UMHU UKKUHUUCHUTA afiMaluTUpKil xyhinaaru
TEOPEMA ACOCHAA aMANITa OLUUPANEIH: _

3-meopema. Arap TONWITAH Yasa TastHy eyuM X yuyn A=Z -
C <0 yputinu 6ysiranna, b, <0 6ynub, kamnaa dutTa a,,<0 MaBxyn
6yﬂca y xoi8a X Hu smm 4ana TasHY eunm X' ra anMammpnm
HATYXKACHAA YU3NKIN Y . DYHKUIMAHUHT KUAMAaTU Kamasain. X
BeKTOpHU X' ra anmMalnTupuid yuyn GasucnaH P, Bextop
4yrKapuinb, 6asucra P, BeKTOp KUpHATHIAAN.

O3ox xannapu manduil 6¥nran Macananap Kyivgard ivn
OMSiaH XOCUA KWIMHULIM MYMKUH.

Mapa3 Kuialiuk, YU3MKIM NporpaMmaiall Macajlacu
Ky¥inaarv xypuruiuia 6epunraH 0¥1cuH:

a, X, +anx, +..+a,.x, b,
Ay X, + Ay X, + ..+ ay,%, 2 b, (8)

a,x, +a,.,x,+..+a, x 2b

mn - n

x,20, x,20, ..., x >0 (9)

Y, ..=cx,tex,+. e x ) (10)

) MacananuHnr (8) wapraapura X, X,y .. X, ., KyiiMmmua
y3rapyBumniap KUpUTUO yJlapHU TEHT1aMajiapra ailaHTUPaMu3.

Harmxana Kyilunary KeHralTUpWIraH Macana XoCWI O¥ianu.

allxl +ai3x2 +"‘+alnxl1 n+l = b
Ay X, +ayX, +...+ay, X, ~x, 5 =b,
_______________________ (an
a/nlx +am7x T ~+—amn n xn+m :bm
x20, x,20, ..., x 20, x >0 ., x >0 (12)

min

II n ( 1 3)
(11) cucremagaru X ., X g0 -0 Xy, Y3rapyBunniap MaHgumit
KO3 bHULUMeHTIM OYnraHKn ydyH, ynap Oazuc VirapyBumnap 6yna
o/Mai M. MacaiaHu CUMITIEKC XaBalra XOUAAUTUPULL YuyH 3Ca
m Ta 6a3uc y3rapyBumMIap MaBxya 6¥auiuv sapypavp. byru Haszapaa

TyTHO (1 1) cuctemanary Gapua reHrraManapu (- 1) ra K¥naitupuo

Y cx+cx2+ e x
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yhapaary KyiiuMmua y3rapyBumiiapHu myctar ko3adbduuueHTImra
atTaHTUpPaMK3, SThbHU KYHUOAru cUcTeMaHM XOCUNT KUlaMu3:

— QX —dpX, —..— X, T X, = __bl
_azlx] “6122)(32 —"'_a2nxn +xn42 :"bz (14)
U Xy~ Uy Xy — . — A X, +X, = —bm
X1209 XzZO, sy XnZO, XHHZO, sy x“+m20 (15)
Y . =CXx,Tex+. tex (16)

by Macana 6unaH TYAIMPUAFaH CUMIUIEKC XXaaBal Kyuuaaru
KypuHULIIA OYnaau:

., G161 G o). 01 .. 0
bisr| Ge| P

VG P T T TR TP L | Pt | | P
P 0 —bl -ay | -ap -y, 1 0 0
Poo | O b |-ay!-an| .. |-an| O 0 0
Pn+l 0 'b/ -ay -an l -Am 0 1 0
( Pom | O | -bul8n|-4w| - |-@m| O 0 1

Yo | A Nl A0 0] .. 0

Mucoa. Kyiinna 6epuiiran MacaiaH UKKWITAHTaH CUMIUIEKC
ycyJl OUNaH €YUHT:
2x,+X,-X,15x,>5,
3x-2x, X, T4x >4,
x,20, x,20, x,20, x,20. 4}
" Y =3x,+4x,+5x,16x,.

Bepunran macanara x,, X, KyliMM4a y3rapyBuuiiap
KUPUTaMM3 XaM1a alipuM TeHT KYyWIK alMaluTUpulLiap 6axapuo
YHM KyHWAAru KaHOHWK KYpUHUILFra KeJTHpaMn3:

-2X-X, Fx,- 5, FXx =-5,
3%, T 2x,-x,-4x X =4,
x20, (i=1,2,...,6) (1)
Y, = 3% T, 56X,
By Macanara ukkuiaHrad macanaHu Ty3aMHU3:
-2W -3W <3,
-W +2W <4,
W -W.<5, (1)
-SW -4W <6,
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W <0, W, <0,
Fmax—-—SW 4W
(11) macanann cumiuiekc xaﬂsanra KOWIATUPUD YHU
MKKW/IAHTaH CUMILIEKC yeyl 6MﬂdH eyamua:

5 6

B ool o

P 0 I LS
P 10 I B B
L | L A= i A= |

Py | 6 -1/5 ! 1

P | 0 | o5 T‘ 0

A=S3US | A0

CUMIUIEKC KagBaniaH KypuHaguxu, I 6ockuuaa j=1, 2, 3,
4, 5 6 yuyH
A=Z-C<0
oynaan. demak,
X%=B-1b=(0;0;0;0;-5;-4)

Bekrdp (1) MacanaHmHr yana TasHY eunmu 6ynanu (6y epaa B=(P,,
P)-6asvic marpyitia). Mikknnaxran macanaHuHr 6y 6asuciary edumu
W*=CB-'=(0; 0)

Yana tasgHY e4uM X HUHE 9HT KUYMK MaHQUi 3jeMeHTUra
Moc KeslysyM P, BekTopHHK asuciaH yuKapaMms Ba
@ = min -~ = min EﬁC YR 1,2>0

a, <0 1, <0
i CIU “ a,/ d,

IapTHU KaHoatnaHTupyBuu P, BekropHuM 6asucra KMpUramus.
a,,-6o1noBYN (xan KMAYBYM 2j1eMeHT) O¥naau. Onaui
CUMIINEKC YCYA OWNaH CHUMITNEKC XaaBaRild aiMaliTUpamMus.
AHry cuMruieke xagsanga Dapua j nap y4yH
A=Z-C<0
oynanun. demak,
X'=B'b=(0;0;0;1;0;8)

SIHCW 0a3UCra MOC KEJTYBUK Yana TasiHy eunM O¥naau. by euumaa
XamMmMma 3JeMeHTJiap Mmycbat OyiaraHu y4yyH vy OGepuaran
Maca taHWHI TasiHy e4rMH Ba Jemak, (l-reopeMara acocaH) yHUHT
oITUMan euumu bynamm.

AHIU Gasucaard KKataHran Macananunr eyumu Wi=(16/5,0)
BekTopaaH ubopat 6ynagu Ba Y =Y(X)=F =F(W")=6

TR Max
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MycTaxmui edMill YYyH TONUMIHAPHK

bepuiiran MacanaHu MKKWIaHraH CUMIUIEKC YCyJi OUIaH €UMHT.
X=X, +2X,+x,>8,
3x,tx,25, x.20, x,20, x,;20, x,20,
Y, =2x H4x, 5%, X,

min

Tastny c¥3 Ba wbGopanap.

Ukkunavran Macajia;, CUMMETPUK
UKKUWJIAHTaH Macananap; CUMMETPUK GYrimMaraH
WMKKWIaHTaH Macanaiap; MKKWIaHTaH Gaxonap;
OTITUMAaT eunM 0axocu; TaHKHUC (KaMéB) Xom
aulé; HOTAaHKHWC XOM 4llé; HIapTiu OrNTuMan
YMM; MKKUAAHTaH CHMIICKC YCYIT; €YuM
MaBXyJ 3MAaciuK apTH; E€YUMHUHT
OTITUMAUUIMK 1IAPTH; Yasia TasgHy ¢UUM.

Haszopat casoanapn

|.bepunran Ba yHra MKKWJIaHTaH MacalalapHUHE YMYMMIA
KYUMIUILW Ba Typ/In 1IaKJa €3UWNUIIHMHN KYPCaTUHT.

2.bepunraH Ba yHra MKKiWIaHraH MacaialapHUHT HKTHCOONH
MABLHOCUHN M30XJIAHT.

3.bepuiral Ba YHra UKKUW/IaHraH MaclalapHUHT Makcas
hyHKUMATApW opacuaaru OoFIaHU I KaHaan?

4 bepunran Ba yHra MKKWnaHrad Macaiaiapiary 4erapaiosyn
1uapTiap opacviia Kanaa SornaHuiu 6op?

5.CUMMETPUK Ba HOCUMMETPMK WKKWJIAHFAH Macasanap
opacuiary dapk kaHaai?

6. Ikxmnanniy HazapUSCUHUHT 1-acocuit Teopemacy KaHIan?

7.IKknnauvl HazapusaCUHUHT 2-acOoCU{ TEOpeMacUHU
TAbPUMIIAHT BA VHUHT UKTUCOAWMH MabHOCUHU M30XJIaHT.

8. MUKKWAaHMII Ha3apUACUHMHI 3-aCOCH TeopeMacHHU
TabPUQIAHT BA YHUHT UKTUCOIMA MabHOCHHU M30XJIaHT.

9. VIkkuaanran cummnaexc ycya OunaH KaHmah MacananapHy
CYUIU MYMKHH?

10. UKKMnaHraH CUMNNEKC YCYNHWHT OJIMI cuMTaeKc
veviilaH dapku KaHaan?

1} VIKKMIaHraH CUMIIEKC YCynaa Macaja €4MMUHUHT
MAaBXXya 3MacAMUK IHapTUHU TabpUgaaHr.

12.IKKHAAHTaH CUMIIEKC YCYljla €YUMHUHT ONTHMAaNIUK
ILHapTH HKMadaH ubopat?
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Macananap.

bepuiiran Macananapra MKKUNaHraH MacanaHu TY3UHT.

1) 2x,-3x,59,

-2x,+5x,525,
x,20, x,20,
Y, =16x,19x,.

2) 2x,tx,-x,+5x,29,
3x,-2x,tX,-4X >4,
x,20, x,20, x,20, x,20,
Y, =3 x5 X,

3) x,+x,+x,56,

2% -X,+3x,>9,
3x,tx,+2x,211,
x>0, x,20, x,20,
Y, .= 5%, FaAx,T6x,.

4) X Tx,+x,tx,=5,

2 F3x,-x,tx =13,

x,20, x,20, x,20, x,20,

Y o =2x,H3x, X X,
5) 2%,*+x,+x,=10,

-X, H4x, +x,=8,

x,20, x,20, x,20, x,20,

Ymm=2xl+3x2+4x3.

6) 2x,tx,-2x,+x,=2,
X,-2X,+X,-X,23,
X,-X.<4
x>0, x,20, x,20, x >0,
Ym|n=X1+2X2_XJ+X4'
bepusirad Macananapra UKKWIAHraH mMacajiamapHu TY3UHT

Ba YIAPHUHT UKKANACUHUHT XaM €UUMUHU TOTTMHT:

1) 2x,+x,+X,-x,26,
3X,-X,T2x 24,
x,20, x,20, x.20, x>0,
Y, S 2 A SX X
2) x,*+3x,<4,
X, +2x,<3,
X, +3x,+2x,212,
x>0, x,20, x,20,
Y o= 3%,H8x, 5K

MNa,

3) x, X, 2, +x,=2,

96

www.ziyouz.com kutubxonasi



2%, +x,+3x,+x,=6,
x>O x>0 x>0 x,20,
Y —2x XXX,
4) ‘Sx +12x +2x. “9
3x +4x, +4x I,
X >O X, >O x >0,
Ymm—x +4x +x»
Kyinaary macananapHUHT MaTeMaTHUK MOJIESIMHA TY3UO YHHU
EYUHT XaM/Ia €YUMHU TaXAWJT KMJTAHT.

1 MaxcynoTiap MaxcyJ10T OHPIHTHHN WILTab |

XOM alénap _HHKapHll yuyH XOM auié cappu |
[3axdpacd ] A . b B J
48 2 4 R

60 4 2 3

_ Jepowar 1 6 4 | 3 |

1
i
1
i
i

uuLal Lnzlkapmu -
yeyRapH| -y 1l i v

2) ™

uiLiab YuKapuil
:PCCYPCAAPU 3axupacy

SR . ST TR S R SO SR S
R - S AN AU N SO B SO
I o 22 2 3
T Hur1ab unkapunanuran 2 3

Maxcy 10T MUKI0pH ) ) — —

BCDVIIIFQH Macajia Ba yYHIra MKKWJIaHraH macalhanap €eHMMHUHN
UKKWJIAHTaH CUMILIEKC YCyJl OUJ1aH TOTIMHI.

1) x;3+2x3=4, ‘ 2) 2x,+3xp+x4-Xs=18,
X1-X7 =3, X1-2x3+3x3>-8,
x1+6X3-x3=5, x120, x3>0, x3>0, x420,
x>0, x>0, x3>0, Ypin=2xp-X2H4x3+5%4.
Y,,,ax:8X1+4X2-2X3.

3) 3x3+Xy-X3+3x4>8, 4) x1+2xp+x3<7,
X1-2Xp+X3+2x4>0, 2x1-X2+3x3>10,

x120, x>0, x320, x40, 4x1+2x,+x32185,
Yunin=2X1-Xzt4x3+5x4. x120, x220, x50,

Ymax=2x 1t 3X2+ 4X3.
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11 BOB. YU3UKJIN ITPOTPAMMAJIALIIHUHT
TPAHCITOPT MACAJIACHU

TpaHcnopT Macaiacu YU3INKJN NMporpaMMaiall Macanaiapu
Muujga Hasapuil Ba aManuvi HyKTaW HasapjaH 2HT sXIIU
VanalTUpUITaH Macanaiapiaad Oupu 6¥nud, yHaaH MKTHCOA M
aManvéTaa ket holaanaHuaany.

TpaHcnopT Macajnack Maxcyc YM3WKIAW Nporpammainaly
Macananapu cuHdMra TerMuui 6Yaud, YHUHI 4YerapadoBdu
waptnapuaard koadduiMeHTIapaas Ty3uiras (a, ) MaTpUHaHUHT
sneMeHTRapyu 0 Ba 1 pakamiiapaaH ubopar 6ynaau Ba xap 6up
veryHaa dakat ukkura aneMeHT 0 nan dapkiau, KonraHnapu
aca 0 ra TeHr 6ynaau. TpaHcnopT MacanaCMHU eyl YIYH YHUHTD
Maxcyc XYCYCMATNApUHU Ha3apra OAyBYM ycyJiiap sipatunrad
OVIInG, Kyiinaa 6u3 ynap OunaH TaHULIAMUS.

1-§. TpancnopT MaCaJACHHUHI KYHUIMIUN BA YHMHT MATEMATHK
MOJIEJIH.

®apas Kunaiauk, mra A, A,,..., A_ NyHKTIapaa Oup xu.

MaxcysioT Mitnab yukapuiacuH. Mabiiym 6Up 1aBp opairHaa xap

6up A, (i=1,...,m) NyHKTAa H1IA0 YUKAPUIITAH MaXCYTOTHHUHT
MUKaOpH a, Gupiaukka TeHr Oyacun. WMumab ymxapuiaran
Mmaxcynotnap B, B,,..., B, nyHkTnapaa UCTEbMON KUIIMHCHH

xamaa xap 6up B, (j=1,....,n) UCTEBMOIUUHUHT KYpuIa€TraH
NaBp OpaliMFMia Maxcy/joTra Oynaran Ttanadu b, =1....n)
Oupnukka TeHr O6yncuH. bywaan rawmkapn A, A, .., A
fIYHKTAApAa Uiujgad 4uMKapuiiraH Maxcy/JoTJNapHUHT YMYMWH
mukaopu B, B,,..., B nyHkriapHuHr maxcviorra Oyniran
TanabIapUHUHT YMYMU I MUKIOPUTA TEHT. S'bHU

Zai :Z]:bj
i= J=

TEHIIUK YPpUHAH OYncuH Aeb dapas kunamus, deiauk, xap oup
uuiab YMKapuil NMyHKTH A, JaH XaMMa MCTEBMON KiJyBYM
TIYHKTIa MaxCya0T Tallv il UMKOHUSTH MaBxXya 6Viacuu, Xamaa
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A nynkraan B, nyHKTra MaxcysorHu onmb 6opuil yuyH capch
KMHMHaﬂMraH xapaxaT C, myn 6upsnrvra TeHr 6YICHH.

x, OuiaH pC)KaJIa].UTI/IpMJIFaH AaBp Munaa A, nyHKTiaH B,
HyHKTI a onubd GopuIaguraH Mach.TIOTHl/lHI‘ YMyMIAI/I
MUKAOPHUHU OeJrHIalMHU3.

TpaHcnopT MacanacMHUHT GepuiiraH napamMeTpJiapyuHU Ba

OeNrUAaHIaH HOMABIYMIIApHU XKaaBasra XXOMalTupaMmms.
[ ->xaaBaj

N B; B, B, B, W4 Maxcynornap
N - MUKJIOPpH

Al CI i CI'J Cln a,
| Xt X2 ;;_'_V__J_xln

A C‘71 CZZ CZn a
e _2" X2y X2 X2 :

A Cut| Cum| Conn a

raab b, b, b,

L_MHKAOpH B I N .

MacajlaHUHT UKTUCOANM MabHOCH: 10K TAIMILHMHE WYHAAH
PEXACUMHM TY3MLI Kepakku: 1) xap Oup uuiad dyukapuil
NYHKTAArH MaxcynoTaap TVaa TakCHMJIaHCHMH; 2) Xxap 6up
UCTEBMOJIMMHMHT MaxcyhnoTra OyaraH Tanabu tyna
KaHOATAAHTUPUICUH Ba Wy Ounad Oup Kartoplia #Hyn
XapaxatTJapyuHUHT YMYMUN KMIAMATH SHT KUYUK OYICUH.

MacanaHuHr 1) wapTuHu Kyiiuaary TeHraManap cCucreMacu
opKany udona KUIUILE MyMKHWH:

X+ X, e, =4
Xyy T Xy oo+ X5, =4,

———————————— )

X, +X,,+...+X

ml mn T am

MacanaHuHr 2) waptu 3ca, KyHhuhard TeHrjiamasap
cucTeMacu KypuHuiinaa ndbopataHaau:

X+ Xy Fo X, = b
Xy ¥ Xpy ot X

m2

@
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MacanaHWHTI UKTUCOAUH MabHOCUIa Kypa Homawiaymiap
MaHdU OYIMacanrn Kepak, sbHU
x 20, (i=1,...,m; =1,...n) (3)
i-uuab YMKApUII MYHKTAAH j-MUCTEbMOJT KUJTYBUM ITYHKTTa
pexanar X, OUPJAUK MaxCcyl0THH erkasub Oepull v4yH capd
KnﬂMHauuraH iy xapaxaryn € x. oy 6upaurura TeHr oyaanu.
Pexaparn ©apua Maxcymﬂann TaWyul yyyH capd
KWJIniajaural yMmyMui nyn xapaxatriapu 3ca

YV =C\x;, +Chx, +.+Cx, +Cyx,, +Chx,, +.+

1n

I h
+ C/n:’xm? +ot ( mnxnm = ZZ( 1 A9

-t g=t

+Cyx,, +.. 0 x

2u nil

dyHKIMs opkaau udonanaHanM. MacalaHWHT wapTura kypa 0y
(BYHKUMS MUHUMYMIa MHTUAVILW KEpaK, SbHU

1 H

Ymm = Z ZC‘{/x// (4)

=l =1

(1)-(4) myHOcabaT/iap OupranMKia TpaHCITopT MacaTaCUHN AT
MaremaTHuK Moaean Jied aTtanaiu.

Tpancnopt MacanaCMHUHT MaTeMAaTUK MOACIMHU HUFUHAK
KVYpUHUILKAA XaM udoaanall MyMKHUH:

Macaianaru xap 6up a, b Ba Cij MaHbUil OVamMaran
coHnap, SbHU:

Sx, =a,.(i=1.m) (5)-
j=1
>x,=b. (=L ) (©)
=1
%, 20, (i=lm:j=1n) 0

i n

Ymin = Z Z ("/ x// K (8)

1= j=1
220, b0 Ba C20
Arap (5)-(8) macanajga
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m_l 7
a=3b =4 ©)
=t 7=

TEHTIUK YpUHIW 6Yi1ca, SbHU MIMNad YMKAPWITaH MaxcyaoTiap
HMFUHAMCK, yHIra ©6yarad tanabnap WMFUHAMCHIA TeHI Oynca, v
xonna Oy Macalna énux Modentit Mpanchnopm macaiacy jed aTanaiu.

Tpancnopt MacanacMHUHIC Xoccanapura Aoup KyHu/1aru
TeopeMaslapHU UcboTCU3 Kabyl Kuiamus:

[-meopema. xap KaHaah EMMK MOACIIM TPAHCNOPT Macaiacu
euuMmra ara.

2-meopema. TpaHCTIOPT MacalaCMHUHT IAPTAapyiaH TY3UaraH
MaTpUUAHKMHT paHiu m+n-1 ra Teur.

Hamuowca. Tparcniopr Macanacu eunmuiaru 0 gaH dapkiu
KUUMaTAN y3rapyBuniiap COHU m+n—1 Ta Oynaau.

J-meopema. Arap (4)-(8) macasiafiaru 6ap4a a, Ba b, s1ap GyTyH
coHNapaaH ubopat Oynca, y xonja TPAHCIIOPT MacaJlaCUHUHT
CHUMMU OYTYH COHUIM OVaiu.

4-meopema. UXTUEPUI TpaHCIIOPT MAcanacH orTUMaN e4ruMra
ara Oynagu.

Mucoa. Kyi#inparyt TpaHcmopT MacaJlaCHHUHI MaTeMaTuK
MOJENUHM TY3UHT.

Macana. Yura A, B, C omGopxoHaaa Moc paBuiiaa 420, 380
Ba 400 ToHHa MaxcyJI0T Xonawrupuirad. by Maxcynotiap yuTa
UCTEbMONYUra tobopunuiuu Kepak. McrebMonuujgapHUHT
Maxcynotra 6yaraH Tanabu Moc pasuiiga 260, 520 Ba 420 ToHHa.

I TOHHa MaxcyloTHU Xap Oup ombopxoHazaH xap Oup
UCTebMONUMUTa 00pUIl YYYH capd KunuHaauraw uyn
Xapaxatsiapu KyHuiarM MaTpula KypuR1Uiiuaa depuiraH

243
(C,)=|758
697

Capd KunuHaauran yMyMmMuBlt #Va XapaxaTiaapuHu
MUHUMAJIALLITUPYBYM MaXCYJIOTIaPHA TallK Il PEXXACUHA TY3UHT.

Fuuavwu. A omdopxonanan 1, 1I Ba 111 ncrenmonumnapra
t000pUIaIMTaH MaXCY/I0TIap MUKAOPUHH MOC PAaBULILAA X, X,
Ba X, O1aH Genrnnaimus.
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Xynau nryHuHraek B om6opxonanan 1, 11 sa 111 nyHkTnapra
100OPUIAIMIaH MaxXCy0TIap MUKIOPHHI MOC PAaBUILIA X, , X,,
Ba X,, 6unan, C omOGopxoHanaH wy HcTebMoONYMaapra
1060pUianraH MaxcyjloTiap MUKIOPUHN MOC PABHLLA X,,, X,
Ba X,, Ounan dearuiaiMus.

MacanaHuHr Gapua OepuaraH flapamMeTpiapuHu xamja

HOMabIYyM/IapHHY XKaiBaira )KoﬁnaunwpaM U3.

N o 2-Kansa.
HCTCLM(mtm.napT Wy MaxcyioTiap !
I i Il MHUKIOPH !
ombopxoHaap T ,
A 2 4 ? 420
e e _Xu VXX L]
B ! . 8 380
e _Xu X2 N2 e e o]
C | 6 ? 7 400
L X3 X3 X3 i
VictebMonuunapHyHI " 260 520 | 420
maxcynotra 6y:iras tanabu | - l - B

XKaaBannaH kVpuHaauku, A oMOopxoHaszaH Oapua
UCTEBMOJTUMIIApra 100opUIaaUraH MaxCyloTIapHUHT MUKIOPH
XH+XD+(5)X”
ToHHara TteHr Oynanu. Ldaptra xypa, y iy oMOopxoHaaaru
MaxcynoT MUKAOPUTA TEHT OVIMILM KepakK, S'TbHU
XH+XI2+X[3:420
Xyanu wyHurraex, B Ba C ombopxoHanapiaH Gapya
McTebMONUMAApra 0opuaaiMran Maxcynorjiap MWKAOpU
yiapaary Maxcy/jloT XaKMura TeHr OYAuLLM KepaK, sibHU
XZI+X22+X23:380
X31+X32+X]?:400
byHIaH Talikapu, xap 6HUp UCTEBLMOAYMHWHI MaxcysaoTra
OysiraH Tajiaby TViAa KaHOATHAAHTUPUIUIINA KepaK. by 1wapTHu
[-vcTebMoayM yuyH é3aMi3. I-ucrebmonyura A ombopxonanat
X,, Muknopna, B ombBopxonasan x,, mukaopna sa C
OMOOpXOHAAaH X,, MHKAOP/a Maxcy/10T KeaTupuaaau. demax, 6y
UCTEBMOTYMTA KAbMHU
XI]+X21+x31
MUKIOpOa maxcynot kearupunaau. [aprra kypa, Oy Muxiop
I-ncrebMonyuHUHT Tanabura sbHK, 260 ToHHAra TeHT 6Vauniun
kepak. Jlemak,
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Xll+xll+x3]:260
TeHFJIMKKA 3ra 6ynaMus.

Xyaau wyHuHTAeK, Gapua ombopxoHanapaad 11 sa 111
MCTEBMONNUIIAPTA KEATUPUAAANTaH MaxcyJoTiap MUKIOPH
YAAPHWHT Tanabura TeHr OViWILUK Kepak, STbHY

X, T, +x,=520
X 77X, X, =420

MacanaHHWHT MKTUCOAWI MabHOCKHTa KYpa Oapya HoMahTymiiap

MaH(U 6YIMACTUrK Kepak, sSbHU
x;20, (i=1,..,m; j=1,...,n)

MaxcynoTnapHu Taliyil y9yH capd KuauHaaMrad yMyMui

Y1 xapaxaru

Y=2x, +4x 43X +7x, +5%,,+8X, +6x, +9x,,+7x,
dyHkUMs opkain wdogananagn. laprra kypa, vy MUHUMyMra
UHTUAWILN Kepak. .

IHyHnaft kunub6, Bepunray MacallaHMHE MaTeMaTWK
Moueiura sra oyaaau:

X, + X, +x,; =420
Xy + Xy + Xy =380
Xy + X5 + x55 =400
X+ Xy, + Xy, =260 ]
Xy, + X, + X5 =520
X3 + Xy + X35 =400
x,20, (i=1...,3; j=1,...,3)
Y = 2x, A s 3X T 5K, H8x,, 60X 19X, X,

Myerakui euynint y9yH TONHHPHK,

Macana. 4ra A, A,, A,, A, oMGopxoHanapaa Moc paBuilaa
40; 50; 60; 30 ToHHa EXMIFM MaBXyd. by €xunrunapHu
Tanabnapu Moc pasumaa 60; 80; 40 ToHHa 6YaraH 3 Ta
MeTebMoaYmura woopul Kepak. Capd KuavHaguraH uyn
XapaKaTaapyHu MUHUMAa OV IMLLIMHK TAbMUHIOBYHM EKWIFUHMU
TAHIWIL pEXaCHHW aHUKJIAHT.

| toHHa éKMAFHMHK xap Oup ombopxoHanaH xap Oup
MCTCHMOMUUTA TALIMLI YUYH capd KWinHanWaH iy xapaxariapy
Kylniaru Matpulla KYpuHULLI1a OepUnraH:
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(c,)=

2-§. TpascnopT MacalaCHHUHF DOLINAHFUY TASHY eYAMUHM
TONMIN YCY.1Iaph

N~IN
NI W
LI DD == n

YMyMuid k¥ypuHnwga oepuiaran TpaHCopT MacalacuHy
KypamMus:

Zx,/:a/, (j=1.m) (1)
7=l
Y x,=b,. (j=Ln) 2)
1=1
x, 20, (i=Lmj=1n) (3)
Y= C x 4)

min iy
j=l =

Macananuur (1) Ba (2) waptiapu Oupraarkia m-n Ta
HOMABJIYMIW M-n Ta TEHIamManap cucremacknan nbopar o6vnagu.
[Okopuaa (1-§ na) TaHuuirad 2-tTeopemara acocaH 6y cucrema
KOIOOULMEHTIAPUIAH TY3WITaH MAaTPULAHUHT paHTk m+n-1|
ra Tenr 6ynaau. Jdemak, TpaHcnopt macanacuuunr (1) sa (2)
WAPTIAPHH KAHOATIAHTUPYBYM TEHIIAMATap cHcTeMach m+n- |
Tacu Y3apo YHU3MKJIK OOFTHK OYiMaraH TeHmiaManap cucreMaciiHm
TalUKWA KUTadu.

HiyHnait KUaub, TPAHCTOPT MacalaCUHUMHT GOUIAaHFUY TastHY
eyumuaadH ubopar Oyaras (x,) MaTpuuaHuHr m+n-|
KOMNOHEeHTAapK Mycbat 6Yaub, konraHnapu 0 ra tedr Gynaau.

Jleinuk, TpaHCHOPT MacalaCHHUHT MabLIyM MapaMerpiapu
Bd VHUHI TagHy CYMMU KYyHRMIaru xaasan KYpuHUiuaa
Oepuarad OVJICHH.

by xaasannarv 0 nati Gapkv X, nap xoiinailraH KaTakiap
«DaHn xaTakyanap», KoJranjaapu sca «b6yul katakuaiap» 1eo
aTanaiu.
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b.
a J b, b, . b,
1
a Cii C2 Cin
_ X1 X2 Xin
a, €24 C» | Con
Xoi X22 Xon
an, Cmi Cm2 Crn
Xmt Xm?2 Xmn

1. lamonuit-rap0 Oypuak ycyim.

by YCy/iHMHI Foscu KyHupgaruaaH ubopaT. DHr aspan
wumosui-rapbaa xo#nawran A, B, katakuanaru Xii
HOMABAYMHUHT KMIMAaTHHA TOTIAMM3,

X, =min(a,, b))
Arap a,<b, 6¥y1ca,
X, =a,, x]j=0 (=2,...,n), b =b-a.
Arap a, >b, 6¥ica,
X, =b,, x,=0 (i=2,...,m), a =a-b,.

Mapa3 Kunalauk, OMpUHYKA XoJ1 DaxapuiicH. by xonna

MKKMHUYH KaTopaard OMpUHYY 3IEMEHTHUHI KHAMATHHU TOMaMU3:
L X,,=min(a,, b))
Arap a >b | 6¥nca,
. X, =b,, x,=0 (i=3,..,m), a,=a,-b .
Arap a,<b | 6ynca,
X, =a,, xzj=0 (=3....n), b"=b -a,

Xyaau wyHaai uyn ounad naBom 3tHG, xap GHp Kagamaa
OuTTa X, HUHT KMiMaTy Tonub dopuiao. by xapaén 6apua a,
Ba b sap 0 ra aiinaHryHua TakpopjiaHaau.

[-mucoa. Ky¥inaaru TpaHCIOPT MaCalaCUHMHT GoulIaHFUY
TasgH4Y €UMMUHU TOTUHT.

Fuuu.

1-Kanam.

X, =min(4, 3)=3
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bl 3 6 ) |
i S —
4 2 5 9 5
i 5 8 3 5 3
; 7 3 I 4
3 5 9 7 p)

HyHuHr yuyH, b’l=_()—, a =4-3=1 ra y3rapanu, xamna
2|:X3l:X4I:O'
- 2-KamaMm.
X,,=min(l, 6)=1
bynaa a =0, Ba b,=6-1=5 ra yarapaam, xamna x,,;=x,=0.
3-kanaM.
X,,=min(2, 5)=2
bynna a =0, Ba b'2=_5—2=3 ra ysrapaau, xamaa x,,=x,,=0.
4-xanam.
x,=min(3, 3)=3
byHna a,=b,=0 6ynamm, x,,;=x,,=x,=0.
5-Kanam.
X, =min(3, 2)=2
bynna @ ;=3-2=1, b,=0.
6-KaiaM.
x,,=min(l, 1)=1
bytiaa a,=b,~0 Gynann. MacanaHuHT e4nil KXapaéHu Tyraiiiu.
Tornran GollaHFMy eunM KyMuaar xansan KypuHuiaa 6yHanu.
Tonuaran GownaHruu eyumaaru 0 gan Gapkand GViraH
HOMabaAyMiaap coHu 6 ta 6¥nub, v m+n-1=7 gan kM4ukK. Arap
MacalaHMHI TasiHy eunmuaarn 0 naH dapkan Oynran X,
HOMAbJyMaap COHM m+n-1 gaH kKu4uk 6ysca, OyHaal eyum xoc
euum (xoc pexa) aeb aranaau. Xoc eUnuMHuM TVFpUAALl yeyIL1apu
OMUNaH KeMUHPOK TaHUILAMMUS.
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n bl 3 6 | 2 |
) 2 s e
, NI
X o
. S| 97 124

I1. Munvman xapaxariap ycyJn.

TpaHcriopT MacamacMHWUHT €YMMUHM TOMWII Y4YH Kepak
Oynanvran UTepauMsiiap CoHW OGOLIIAHFUY TasiHY €YWMHU
Tannaiura 6ornuk. OnTUMan eqyrumra SKuH 6Yran TasHy eHnMHHU
TOTHI MAacalaHUHT OTTTUMAT EYMMUHU TOTNTUIIHHU Te3TAIITUPAIH.
HOKopunary «11MMOMUIA-Fap0 OYpUak» yCyau Wy xapaxatr/iaprHu
paszapra ofMarar XoJiia TasiHu eUMMHU aHuKaaiau. byHaait yeyn
Oui1aH TOMMUATAH TagHY eyuM ONITHMMaT eyumMaaH upox OVino,
VHUHT €paaMMAa ONTUMA €YMMHHK TOMWMUL YUYYH Xyla K1
OOCKUY1arK ULLTapHU DaKapUiLra IYFPU KeNalu.

An1abKETAa TPAHCMOPT MACANTACMHUHT DOUIAHFAY e4UMUHHA
TORMLI YUVH UV XapaxaTjapyHy Haszapra oayBuu Kyn yeysiap
MabIyM («yCTYHAATM MHUHMMAA 3JEMEHT» YCYJIM, «KaTOpAaru
MUHUMAS MEMEHT» YCYir, MUHUMAT Xapaxatiap yeyiau, MKKK
TOMOILaMa TaHfiall ycyau Ba Gouwikanap).

MuHuMan xapaxatiap YCyAMHUHT Fosicy Kyiinaarunapaad
noopar:

DHI aBBas TPAHCMOPT Macallacy XapaxarjapuiaH Tallkun
TOMNraH Marpuiia 6enarnnad onvHamu, sibHu

Clp €y - €y

= Cn o Oy

c

¢ m2 (’nm

mi
107

www.ziyouz.com kutubxonasi



by MarpuuaHuHI 37eMeHTAapH UYUAA IHT KMUMK, SBHU
minC =C, tornnaam Ba yHra Moc 6yaraH karakdara a Ba b,
COHJIapJaH IHT KHYUTHW €3W1aaH, SibHU

X, =min(a,, b))
Tonunagd. Arap x, =a, 6yica, y xonia ~xarop «yunpunaan» (/-
TAbMWHOTYMHUHT MaXCyHOTHU TYAa TaKCUMMIAHTAHIUTU yuyyH Oy
Karopaaru boliika Karakuajnapra kapaiManan) sa b, HUHT Kuimaru
b,=b, -3,
ra yarapaau. Arap X, =b, 0¥7ica, y Xonaa k-yctyH «yunupunaan» (k-
MCTEBMOJAYUHUHT Tanalbu TV1a KaHOATJaHTUPWINrAHJIMTH YUYH Oy
ycryaaru 6olka Katakyanapra Kapaimaiiam) Ba a, HUHT KniiMaTy
a=a b,
ra yarapajiu.

Xapaxarnap MaTpUtlaCUHUHT KONraH KUCMUIATH INeMEHTHAp
UYULA SIHA SHT KUYUTY TOMNUAAAM Ba y XXolalluraH Katakyauari
X, TaKCUMOTHMHI KMUMATW aHuUKNaHaniu. By wapaéw
TAbMHUHOTUYMIAPAArY MaxCyJloThaap TVJaa TakCUMIAHTYyHYa,
UCTEBbMOJTMUNIAPHUHT Tanadaapy Tyna KaHoaTAaHTUPUITYHYA
TaKkpoOpAaHaiy.

2-mucon. bepuinraH TpaHCMOPT MacalaHWHI OOLLIAHFUY
CUUMHHU «MUHUMA XapaxaTnap» yeyau GunaH TOMWHT.

4->Kaﬂszu_1
_MCTEBLMONYUAAPHUHE MaXCYoTra Oyaran tanabu
17200 [ 200 | 100 | 100 | 250 .
= _ | 100 10 7 4 1 4
<
S Z B 10 6 ]
S 21250
A T
% % 200 8 5 3 2 2
- | OV I VY B 2 6 T3]
8 %1 300 |
L1 L — _

Fuuw. 1-xadam. Xapaxatnap MaTpULECH eMEHTAApA UUWia

IHT KUUUTUHA, TbHU
minC =C, =1
HU TOMaMM3 Xxamaa
x ,=min(a,, b,)=min(100, 100)=100

TaKCHMOTHU aHuKi1aimMu3. by epaa a =b, 6ynranu yuyH
a,=b,=100 ne6 xabyn kunamu3. by xo/aa 1-KaTopHH Jurupamus.
b, HUHT KUMMaTHUHH
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b ,=b,-x,,=100-100=0
ra yarapTupamMmus.
2-kadam. Xapaxariap MaTpULACHHUHT KONTAaH KMCMH YUYH
IHI KUYHUK
minC =C, =2
XapaxaTHu TOTtaMM3 Ba Y Xolalirad Katakuajiaru
X, =min(a,, b)=min(250, 200)=200
TAKCUMOTHM aHMK1aiMU3. by epaa: x,,=b, 6YiaraHu yyyH 1-ycryn
YUMPHUIALK B &, HUHI KUAMaTHHY
a,=a,-x, =250-200=50
ra y3rapTHpaMm3.
3-kadam. Xapaxataap MaTpULACMHUHT KOATaH KUCMH YYYH
MUHHUMAN
minC =C, =2
XapaxaT ToWaaau Ba Oy xapaxarra Moc
X, =min(a,, b,)=min(200, 0)=0
TaKkeuMoT Tonunaan. by epna: x,,=b,=0 6ynranu yuyH 4-ycrTyH
VIUPUWIAIN.
4-gadam. Xapaxarjiap MatpuuacHHWHT KOJTaH KMCMH y4YH
MUHUMAJT XapaXKaT
minC =C, =2
Tonuaanu Ba yHra moc oyiras
X,;=min(a,, b))=min(200, 250)=200
TaKCHMOTHU aHUKIaitmns. by epaa: x,;=a, =200 6ynrann yuyH
3-karop yuupunaayu Ba b, HUHT KWHMATH
b =b-x,,=250-200=50
ra y3rapTHpHUIaiK. ‘
" S-kadam. Xapaxartiaap MaTPULACMHUHT KONTaH KUCMH YYyH
MUHUMAaN Xapaxar
minC, =C,,=7
BA YHIa MOC
X,,=min(a,, b))=min(50, 200)=50
TaKCUMOT Torunamu. By epaa: X,,=aa ,=50 6y;iraHun yuyH 2-Karop
Yunpunanu Ba b, HUHT KUAMaTH
‘ b =b,-x,,=200-50=150
ra yarapaiu. :
6-xadam. Xapaxariap MaTpUULACUHUHL KOJITaH KUCMU YIYH
SIHA MUHWUMAI xapaxar
minC =C,,=8
XapaxaTt TOMHWIaAHu Ba YHTa MOC 6ynran
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X,,=min(a,, b,)=min(300, 150)=150
TakenumoT Tonwiany. by epaa: x,,=b =150 O§araru yuyH 2-ycTyH
VUUpURaau Ba a, HUHT KUAMaru
a,~a,-X,,=300-150=150
ra y3rapaiu.
7-kadam. Xapaxataap MaTpULUACHHUHT KOJIraH KMCMU YUyH
siHA MUHWMa Xapaxar
minCi/:C“: 12
Xapaxar TONWUAAiM Ba yHra Moc 6yarau
X,,=min(a,, b,)=min(150, 100)=100
TaKCMMOT ToNuNaau. by epaa: x,,=b.= 100 6¥nranu yayH 3-yeryH
yuupuiianu Ba a”, HUHT KUiMaru h
a",~-x,.=150-100=100
ra yarapaiu.
8-xadam. XapaxaTiaap MAaTpULIACUHUHT KONTIaH KUCMUM OUTTa
C,,=15 snemenrTaan MOopar Ba yHra Moc 6¥/iraH TakCUMOT
X,s=min(a” b )=min(50, 50)=50
6ymanu. by xonaa 4-KaTop Ba 5-yCTYH YUUpPUIAIM.
Tonunran GoulJlaHFAY eYUMHU KYHMAArd XajaBajra
SKOMJTALLITUPAMMUS.

S-xanBan

51 200 | 200 | 100 | 100 | 250
;}L__ | N
100 10 7 4 . I 4
7 7 10 6 0
20 Ta00 |50 ]
g 5 3 ) 3

200 0 200
11 8 12 16 13

300

0 s (oo 50

KanpaniaH KyprHAIUKU, TYJIMPWITAH KaTakdanap COHM n+m-
1=5+4-1=8 raTeHr. [lemak,. Oy COLUTAHFYY e4hM TasiHy eumm Oynaau.

MycTakua ey YSYH TOMUHPUKARD.
1. Kyiivaary TpaHcrnopT MacanacHHUHT 6OLIAHFUY e4UMUHA

«1IUMONTUI-Fap0 Oypuak» ycyny OUnaH TONUHT.
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6-xanBsan

) 5 g0 | 120 | 70 | 130
100 10 7 16 8
150 8 13 11
150 10 12 5

1. bepuaraH TpaHCMOPT MacalaCHHUHT GONIIAHFY eYUMUHU
«MWUHWMAN Xapaxartaap» YCyiu 6UIaH TOTMHT,

7-xanpan
N b g0 | 120 | 100 | 100
" 6 5 3 3
50 77 0] 1 7
200 6 5 3 9

3-§. TpancnopT MACaJACHHHHT ONITUMAJ eYMMHHK TONMKII YYYH

HOTEHIMAJLIAP YCY.H.

Motenuunannap ycynu épiaamu OunaH OolWIaHFMY TasHY
eunmiIaH GoLab onTUMaN eYuMra IKMHPOK OYraH st TasgHy
eyrMaapra §THO Gopuaaan. Yekiu coHaary UTepaLusnaH CyHr
MacalaHMHI ONTUMAaN euuMMK Tornuiaau. Xap Gup utepauusia
TONUATaH TasiHY e4UM ONTUMAaN €4YUM IKAHMHHU TEKIUMPHULL YUYH
xap Oup TabmuHOTYM (A) Ba mcrebMonun (B) ra yHUHr
noTeHManu ae6 atanysun U, Ba V. MMKZOpIap MOC KViinaanu.
By noteHuMannap wyHaai TaHiaHaamMky, 6yHaa yzapo OoFiaHraH
A TabMWHOTYM Ba B, vcTebMOIIMTa MOC KeTyBYM HOTCHUMANNAP
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WWFUHAMCH A, daH B, ra GUpJIMK MaxCy10THM Taulmill yuyH capd
KM/IMHAAMTaH Tpancrniopt xapaxary C, ra TeHr GVAnIIm Kepak.

Teopema. Arap TPaHCTIOPT MacalaCUHUHT X*=(x* ) eunmu
ONTUMaJ €UUM B¥ca, v X0J1/1a YHIa MOC KEJAYBUM MTOTEHLIMA1ap
YYYH KYWHOArKW [apTiaap 0axXapuiviim Kepak:

U* +V* =C,, arapx*;>0 O¥ica 1
U* +V* <C,, arapx*; =0 0¥yuca f

by TeopeMara k¥ypa GOIINAHFUY TasiHY €UUM OTITHMA BYIMILU
YUYH KyUUAArd UKKK WapT OaKapuIuile Kepak:

a) xap OMp 0aH.1 KaTak YYyH MOC roTeHuua€iap MUFMHANCH
LIy Katakiard Wyia xapaxard KMiMaTura TeHr OVAUILIKN Kepak:

U*i+V*J=C” (2)

©) xap 6up O6Yiu Karak y4yH MOC NMOTeHUNANAP MUFMHAUCH U1y
Karakiary Wy xapaxati KMAMaruaas Karta OVAMachivrv Kepax:

U*.+V*§Cn (3)

Arap Kamuja 6MTTa 0¥ Katak yayH (3) wapr daxapuiMaca,
KYpUIaéTraH e4um onTuMas 6yamaiiam sa Oy e4MMHU Dasucra
(3) wapt Oy3WAraH KaTakJard HOMabAYMHU KUPUTUIL GuaaH
SIXILIMJIAIT MYMKUWH.

JUynaai ka0, Hasbatiary TagHd e4HUMHM ONTUMaUIHKKA
TEKIUUPUIL YUYH aBBan (2) wapT épaamMuia rnoTeHuuawiap
CUCTEMACH Kypunain Ba cyHrpa (3) wapTHAHT 0axapUiniiy
TEKIUHUPUNALIN.

(H

TTorenuuanaap yCyJMHUHHT ANTOPUTMH
KyiiMparnoad uoopar

1) Bolnanruy TagHY eYUMHU KYpPHLL;

2) (2) wapr acocuia NOTEHLMUANAAD CUCTEMACUHMN KYPULlL,
Oyr1a m+n Ta HOMabAYMiAK M+0-1Ta YASUKIIW TEHITAMAa XOCHIT
6y1aam. HoMmawiymnap coHu TeHInamanap CoHuiar Gurrara OpTuk,
OyAraHM yuyH OWTTA HOMABLAYM 3PKAK OVAMO yHra UXTUEPHU
KMMMAT, MacajlaH HOJ KMUHUMAT OepuiMd KosraHjiapu Moc
TEeHIJIamalap/laH TOTTUIaIu;

3) 61 Kartakiap yuyH (3) wapT TekiuMpunamu;

a) Oy wapT Gapuya OYuUI Karakiap ydyH Gaxapuica, e4um
onTMMan OVianu Ba edmnil xXapaeHy Tyranau;
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0) aKc X04a eUUM ONMTUMAa OYNIMaiiIv Ba KEUMHTY eUMMTa
YTULLTa KUpUULIWIANH,
4) KEWMHIM eyuMra YTl yuyyH OVi1 KaTakJapHUHT VHT
ract oypyarura
Ai_i=Ui+\/j—Ci_v 4
KMMMaTaap €310 YMKWIIaau Ba 0y KMAMAaTHapHUHE 3HT KaTTacu
MOC KeJITaH Karakya, SbHU KyHuaaru

max 4, =4 ®
1IApTHWA KAHOATIaHTUPTaH (A, B, ) KaTakya TYAnUpuiamm (X, HoManTyM
Gazucra KUpUTWIaaK) X, =6 ne6 ¢apas kb (A,B,) karakyara 6
kupuTHaagu. CYHrpa coat crpesikacy Oyiiuua XapakaT KWiMo
TYNMpPWITaH KaTakyaapra TapTvo una (-) Ba (+) Mitopaiap Kyimo
bopuiann. Harvokana ek K koHTyp xocun 6ymanu:
K=K-UK*
6y epaa: K-, K* - Moc paBuwna (-) Ba (+) uvuiopanapu
KaTak4aJapH# Y3 MUMra oJyBYU sipUM KOHTYpAap.
Kyiugary ¢popmysia opKanu 6 HUHT COH KUAMAaTH TOMWIAIu;

f=minx, =x ©)

5)  AHTH TagHY eqyuM XUCODMaHAIN;

arapx; € K 7

’ +
x, =x,+6, arapx; € K

x, =x,—0, arapx; e K~

By XapaéH yekiM COHAA KalTapwiraHgaH cyHr, anbarra,
OMNTMMAN eYuM XOoCUN Oyaau.

by airopuTMHM loKopuaaru muconna daradeusi Kypud
YUKAMMU3. ,

Heiinuk, macanaHWHr GoUITaHFUY TasiHY e4MMU Kyiuaarvda
KypuHULina O¥IcKHH:
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l-xansai

51 200 200 ] 100 100 250 I U, |
RS I U SO S B
10 7 4 N 4 ( |
100 | 100 0 U=0
-16 -8 B — |

5} 7 10 6 M {

250 | 200 | 50 e U8
S Rt N (VS < | ER 1
: 8 is 3 2 2 1 |
200 ! 0 200 | Uz=-2|
| Figl [ BB ]
1 8 12 116 13 : |
300 150 100 | | 50 0 Uy=9
v ] 1——6J Vo=-1 L\L3 V=1 j Vs=4 | 9=50 |

by xanBasian Kypuraauky, TYIAUPUWIran KaTakyaiap CoHM
ntm-1 tagaH Kam, sibHuM n+m-2 ta. LHyHuHr yuyH (A, B))
KaTakyara 0 KUpUTHG YHU TYAOMPUITaH KaTakyara aiaHTupaMms.,
CyHIpa Ty1OupuiIraH KaTakdanap yyyH NnoTeHuMai TeHramMalap
CUCTEMACUHU TY3aMU3:

utv,=| u,tv,=8
u,tv.=4 u tv.=12
u,tv.=2 u,tv,=7
u,tv.=13 u,+tv =6
by cucremana u,=0 ne6 Kkabyn KuiMd KoaraH noTeHLMANNapHH
OMpHH KeTHUH TonaMus U=(0; 8: -2; 9) V=(-6; -1; 3; 1; 4).
xap Ovp OYuUI Katak4ya yyyH
A U +V C

t

KaTTallUKHU xucobnad yHM 6yu1 mTaanHuHr [1aCTKW VHT
Oypyarura é3amMms

maxa, =4 =3
A,,:»O

Oynrannury cababiu (A,, B,) Karakuyara 6 coH KMpUTamm3s Ba
(A,B), (A,B) (A,,B)), (A, B_) (A,.B,) karakyanaptu V3 nunra
onysuu €nux K KoHTYp Ty3aMus
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K=K-UK*
by epaa:
(Ap 4 §) (A’ZB)EK-
(A,,B.) (A4, B), (A,,B)eK’
SHru TagHY pexxaHu aHUKIaiMI3 Ba YHW KYWWAAry xxansaira
JKOWTaITUpaMu3.

2-xanBai
e »
\bw 200 | 200 | 100 | 100 | 250 | U
EN] ,
| 10 7 4 I 4
100 0 50 150 | U=
,,,,, | T
2 7 10 6 I
250 | 200 0 50 Uy=5
o - T | I
g 5 3 2 2
200 ] 200 Uz=-2
RS O LV N ) S R
1 8 2 16 13
300 200 | 100 Uy=6
S N ST | . 4 -3
| ;k\/] Vl——3 V2:~2—_ V3:6 4"] V5 8=0

HOKkopyiaarn ycys 61aaH MoTeHLIMANAp CUCTEMACKHHM Ty3aMU3
Ba yHY euns Tortamus U=(0; 5: -2; 6) V=(-3; 2; 6; 1;'4).
» bapua Oy KaTakyanap yuyH
A=UFY-C,
i xpcoBaaiMu3. 6-XaaBajil KYpUHAIUKH,

maxa, =4;=2

A;>0

LlyHuHr yuyn (A, B)) katakyara 6 HM KHpWUTaMHU3 Ba
Kaapasida kypcatuarax énuk K koHTyp tyzamus. CyHrpa

0= mmr =0
reK

IKAHIUIUHUN aHUKNaiiMu3. Tonuaran sHrM TasHY €UUMHU
. KyWMIarv xamsajira XoMnaurrupamus.
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3-xagpan

T | I
. b 200 | 200 | 100 100 { 250 U; |
1 S S OO
10 7 4 1 |4
100 i e 50 0 500 | U=0
-13 -7 | ?
o 2 7 J10 6 Jﬁ T
250 | 200 L50 1 Uy=S
] I S 1| N .| B
| 8 5 (RS R n
200 ) 200 | Us=-2
S N /N = N | N
! 1 8 12 16 13
| 300 200 | 100 | _ | Us=6
1 N U N = N Y N
Vi V1=-3i VQZQ V3:4 [ V4:l V5:4 0=0 B

3-xapBania KeJdTHpHWATAaH €4YuM OfTHMan edyum Oyiamam,
yyHKu Dapua Oyiu KaTtakyanapiaa A,<0.
Ilynpai KUIMO, yduHYM UMKIIAA KyHMAArd onruMall eyumra
ara OyIuK.
X,,=50; X,=50;
X,,=200; X,,=50;
X,=200; X,,=200; X, =100.
Y,  =50+4.50+2-200++6-50+2.200+8-200+12-100=4150.

MycTakujl eyril YYyH TOHIMPHK.
bepuiraH TpaHcnopT MacalaCHHUHI OTITHMan €YMMUHN
MTOTEHLIMAJAAD YCYIU GiNaH TOIMMHT.

;,
I
~21
il
el
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4-§. Xoc Tpancnopr macanacn. Tpaucnopr macanacuaa
IHKJIAHMIN BA YHAAH KYTHJIHI YCYJIH
Tpancrnopt MacalacMHUHT TastH4 eYyuMudard mycbat
KOMIOHeHTAap coHU k<n+m-| OVynca, Oy €4UM XOC euuMm
ovaaau. byHaalt edMMHM TVFpUAall yuyd n+m-1-k 1a 0 snemenr
KUpUTHIL Kepak OYnaau. Kuputunran 0 sneMeHTtiapra moc
Oynran BeKTOpJap ¥3apo YM3MKIW 60K GViMaraH BeKTopsap
OVnuwKn kepax. ByHra spummiuy yyyn Kyduaaru e-ycyniHu
Kyamaal MyYMKWH.
g-ycya. Arap TpaHCMopT macajacH iiapT/iapuaaru a, b,
rapameTpaap yuyH
k k

Za, :Zb/ (k<n.k<m) (H

(2] i=

XyCycUH WUFMHAMNAP V¥3apo TeHT OVica, TPaHCNOPT Macanacu
Xoc mpancnopm macaracu jad atanay. ByHnait macasaHWHT
OollNIaHFUY TasiHY eunmMuaarv 0 gaH (apkiy KOMIIOHeHTanap
coHu n+tm-1 nan kaM 6ysanu Ba OyHaall MacananapHu edyuil
KAPABHMAA UMKIUIAHWI XonaTv pyi BepHIL MyMKHH.

Hukaranuw. by wyHpai xonaTki, yHiaa Oup OockudiaH
MKKHUHUYMCKra yrraHga maxkcajd PyrnkKuugaHUuH KUuiimaTty
KaMalMalan xamiaa MabiayM Oup coHiaary GOCKMYAaH CVHT
OAMHIY OOCKHUNAPHUHT OMPHTa KaUTHUI X01aTH pyid Oepalii.

XOCHIMK XONaTHHUHT ONIMHU ONULL YMYH @, Ba b, japaad
TY3WITaH XyCYCUI HUFUHAKWAADHUHT ¥3apo TEHT BYIMacanurura
SpUIIKLL, OYHUHT YYYH 9ca a, Ba bi JTApHUHT KKAMaTUHK OKpop
KMUKK COHIa ¥3rapTupHil Kepak. MacanaH, etapivua KU4KK £>0
COHHM 0UO, a, Ba bi JJaphRy KyHujaaruda yarapTupamus:

a=ate, (i=1,..n) 2)
b=b, (=Il,..n-1) 3)
b =b +me, (e>0) 4)

Oy epaa: g eTapiuua KUUUK COH BViraHanrura cabadau xocusn
oyaran macaslaHuHr X(g) ontuman eunmn ¢=0 aa Gepuirax
MacajlaHUHT e4uMHU Oyaam.

]-mucoa.
£-YCYJTHU KYHKaru Macanara KysinaHr.

Erv. «HIvimonnid-rap6 6ypuaks ycviauHu K¥aiab MacanaHuHr
GouTaHFUY eYMMUHU TottaMus (l-xaasan). XKaasannaH
KYpUHAAWKH, GouutaHFMy cuumuaa O gaH dapkjiu KMAMaTIu
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1-xaasan

) 1
51 3 3 2 5
- 1 2 3 51 4
3 1 > h
3 5 3 1 3
4 | 13 -
; 6 I 3 5 >
| I P

HOMabiyMJIap COHM 6 Ta (MacanaHWHI TasgsHY €YMMM XOCMac
OynavuKn yuayH yHaaru 0 nan Gapkium KMAMATIK HOMabiymaap
COHU n+m-1=7 Ta 6y/iuiIM Kepak).

e . _2-KaaBal
I 3 3 2 5+43¢ U
ar .
I 2 3 5 4!
3+¢ 1 2+e U=
S N (S WO = SO v N = N
4] 5 2 1 3
44¢ 1-£ 3 2¢ ] Up=3
R T 1 +o|  [Sp
| 6 1 3 5 2
T+e 0 2-2e | 5+3e | U;=T7
2 Bl -6
LV, V=L [ Vp=2 [ Vi=-1|V,=2[ Vs=-5 ] =]

DHAM e-yCyaHU KY1ab yiudy XaaBaaHM XOCHN KWJIaMU3
(2-xanBan) Ba OOUITAHFUY eYUMHU TONMaMU3.

Kansanjgan KYpUHaIUKU, TastHY eYUMAAru Mychar ieMeHTIap
coHm 7 ta (ntm-1=5+3-1=7). by TasiHy e4rUMHU ONTUMAN eunmIa
aiNaHTUPULL YUyH NOTEHUMAIUTAD YCYAMHU KYnaimMim3

I bockuy.

U=(@0; 3;7), V=(l; 2; -1; -2, -5)
X, =1; x,=2+g;
X,,=1-g; X,,;=3; X,,=Xg;
=l-g; X,;=5t3e

fal

34
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3-xanBai

NG 3 3 2 | 5+3 | U
l - " S
1 2 3 5 4
3+s 1 2+e 0 U=0
YD B vl =1
4 5 2 I 3 _
4+e 3 1+g ~ Uzi‘_
- (8] E8 -el +o| [FS °
6 1 3 5 2 U=
T+e 1-¢ 1-&¢ | 5+3¢ 31 )
(6, +0 K
v 1 2 6 6 3
11 bockuu.
U=(0; -5; -1}, V=(1;2;7;6;3)
maxa, =max(413)=A;, =4
A,;>0
6=1-¢
SHIM TasiHY €4UM:
X, =1, x,=1+2; x,,=1-¢;
X, =2te; X,,=2,
X,,=2-28; X,s=5+3¢; (4-xansan)
4-xansain
14 ]
Py bJ I 3 3 2 5+3¢ U,
<
1 2 3 5 4
3+e ] 1+2¢ | 1-¢ 1t U=0
] =il
4 5 2 ] 3 Us=-
4+g 2+te 2 21
o -4 a2l
6 ] 3 5 2 U
T+e 2-2¢ i 1 5+3e 31
i [4
Vl Vl:_ V2=2 V3:3 V4:2 V5:3 |
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1 60ockuy.

U=(0; -1; -1), V=(1;2;3;2; 3)
XKansangaH KVpuHaiauKH,
A0 (i=1....3,j=1,...5)
Hemak, 11 6ockryna ToNUArad TagHy €4uM OITUMaN e4uM

oynanu.
OnTuMan edum:
X*¥e)=(1; 1+2g; V-g; 2+g; 2; 2-2¢; 5+3s)
Ymin(X*())=24+7c.
£=0 na Gepunran MacajialHuHr ONTUMAJ SYHUMMHM TOTTaMM3.
X=(1; 1;1;2:2,2,9)

Ymm(X’)=24.
by e4MMHU XKaaBawira XKoiallTHpaMu3
e o
i 3 3 p) 5
aj I B o o
] ] 2 3 3 4
3 ] 1 ]
AT S SO L I S
4 5 20 1 3
4 2 2
6 1 3 50 2
7 2 5

Mycrakna eudilt YUYH TONHIHPUKAAD
Kyiiugard MacanaHu e-yCcyn GuiaH cuum

b e e _]
‘110 40 40 10|
INESEIENLE
20 S | 8 10 i
S S - m
| i

30 11 9 7 6 |
i S N ——
50 5 3 L 5 4 I
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5-§. OuMK MoAeNIN TPAHCIHOPT MACATACH.

babsu TpaHcropt macanailapuaa viuiab yuMKapuiras
MAaXCYJNOTJIAPHUHT AUFUHAMCH (X«) ynapra 6ynraH tanabnap
WurrHamen CLP) JaH KHuuk (Karta) OVauiy MyMKuH. ByHaaii
Macalajlap O4YWK MOJEJITH TpaHCIopT Macanacu JAchuanm.

Arap
D, <2.b, 1)
i /

TEHTCHU3INUK YPpUHIK OYica, y xosiaa Maxcyiaorra oyiiraH xamma
TanabHW KaHoaT/IaHTUpub Gyamaitaun. Jlekun Oy xonga xam
MaXCy/I0T/IapHU KaM Xapaxar capg Kuanb TakCumiiall peKacuHM
TOIMAL MyMKWH. BYHMHT yuyH Macanara MaxcynoT 3axypacu

a,,, = Zb/ - Zva, >0 ®))
] i

OUPAMKHM TalKUI KMIYBYM coxTa m+1 — TabMHUHOTYM
Kuputuiaau. by nyHkTaa 6apya UCTEBMOAYWIAPTA MAXCYIIOTHU
TaliWil yuyH capd KMAMHanuran rpaHcnopt xapaxarnapu 0 ra
TeHr 1e0 Kabya KUJIMHAAK, STbHU

C,.»=0, j=1,..,n (3)

Za, >Zb/ )

TCHICU3NWK YPUHIU 6Vnca, y xoaaa coxTa n+l — MCTEebMONUH
Kyimnann. by nyHkTIra xaMma TabMUHOTUWIAPAAH MaXCYI0THH
TaluMil VYyH capd KWIMHaaMran TpaHcropT xapaxariaapu 0
ra TeHr ned oMHaAu, SbHU
C ., =0,i=1,..,m (5)
by coxra UCTELMOTUHMHUHT MaxcyiioTra 6yaran Tanadu

b=y a->b >0 ©
/ J

OupaunKka TeHr aeb Kabyil KHIMHALK.
[-mucoa. Kyluaaru ouyMK MOLEINAM TpaHcnopT
MacajlaCHMHU €UHHT.
LUyHUHT yuyH Tanabu
b=16-13=3
OVATaH coxTa UCTEBMOMUM NYHKT KUPUTHO, MacaltaHy Kyiuaarm
KYPUHMLITA KeNTHPaMuy3:

Arap
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5 3 | 3 3| 2 2
ERNE |
) I
; A Y N
— 357 —z
; I ] R

by Macanana

Da=16>>b =13
/

!

NEIEEEIEEREY

4 3 2 I 2 3 0]
”f; 5 4 3 1 1 0
o ol 20 3 4l 5] ol

by MacanaHuHr GOUINAHFUY TasgHY €U4UMWHU «MUHUMAN
xapaxariap» ycynuiaH doiigananmub TonamMms sa noteHUUatIap
yeyau OU1aH ONTHUMal eUMMHU TOTIaMU3:

51 3 33| 2 2 |3 U
K _ N B
I 3 2 I 2 3 0
4 RIREY 3-6, U;=0
L Fs) R L) k4
5 4 3 ] 1 0 |
S , 16| 2 2 0 | Uy=2
= N Bl
0 2 3 4 500
7 3 300 U=2
X =i
v, |[Vim-2 | Vo= Va= ) Ve=- ) Vs=- | V=t o=
Y 01 I 1 0 ]
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N b5l 3 3 3 2 2 3 U,
1 ~ N
1 3 2 1 2 3 0
4 246 2-0 | U;=0
ol £2)
5 4 3 1 1 0
5 2 2 1 | Uy;=0
2
0 2 3 4 5 0
7 3 3 1-6 6 | Us=2
b [3]
V. V]: V2=O V3 V4: V5: V6— 6=1
2 ] 1 1 0
Nols s s a2 s
] LN
I 3 2 ] 2 3 0
1| 4 3 1 | U=0
ol E1
5 4 3 1 ] 0
5 § 2 2 1 | Uy=0
-5 ]
0 2 3 4 5 0
7 3 3 ) B 1| Us=0
ffffff EIEIE |
V. Vlz V2:2 V3= V4= VS:: V6:
o 1 | 1 0

[Torenunasuiap ycyauHuHr [11 6ockyuumnaa ontumalt eumM
TONWIAN:

Ol 3 | 3| 3 | 2| 2|3
a

32T 2] 3 0

4 3 !
P RS Y A A R

S 2 | 2
o 2 3 4 5[ 0

703 3 |
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AbHu:

H

3;
2;
=3;
Y,..=1 3+0 {+1.241.2+0.1+0. 3+2 3+0-1=3+2+2+6=13.
ﬂeMaK UILTA0 YUKAPHIITAH MaxCyOTHAPHU 3HE KaM XapakaT
capd Kwind Takcumnall yuyH xap Oup TabMuHOTUMAA |
OUPAMKIAAH MaxCcysioT TakCUMIIaHMaciaH KOJIMIIN Kepak 3KaH.
2-mucoa. Kyiauaarv o4uK MOAEJUTH TPaHCIoOpT MacaiacuH K
CYMHT.

X
X
X4

80 50 5
I
S
15‘"7j

by Macanana

D a,=380<> b, =400
! /
LHYyHUHT YyuyH Maxcys1oT 3axupacH

=> b, =Y a,=400-380=20

OyjaraH coxTa TabMUHOTYM TIYHKT KMPUTWJIaAH Ba Macana
KyHuagaru KVpUHUILTE KeJITUPUIAAU:

SN s | 120 | 70 | 130
a4 N - ,

100 ’OL G-
Cs0 € T W
‘‘‘‘‘‘ N 110 V] B

150 ﬁ - Lt =

R e s W

by mMacanauuul OOLIIAHTUY Tagny €YUMMHHN «MHHHMA
XApaxaT» ycyau Ousian Tonub noTtennuaniap yeyau ¢praMuaa
OTMITUMAJT CUUMUHU TOTIAMU3:
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N 150 | 120 | s0 | s0 |
1 o
v 3 3 7 1
100 U,=0
0| 60| [
] 3 6 72
130 130 8 21“
- -6 o
5778 2 7
150 | 20 | 80 50 | Us=3
+6 -0 |
] 0 0 0 0 _
20 20 U‘g“
il k4
\/j V1=3 V2=5 V3=8 V4=4 6=50
) bl 1so | 120 | 80 | s0 | u,
1
v 3 5 7T
100 40| 60 U0
. Fil]  +e 0| [§
i 4 6 2 ym
130 | 80 0 50 2=
-0 o [
3 8 12 7
50 | 70 | 80 Us=3
- o) -e RO R
0 0 0 0 Gm
20 , 20 LY
(e, [3 kS
Vi |Vi=2 | V4=5 | Vi=8 | V=3 | o=60
N0 so |20 | 80 | s0 |,
L
VI 3 5 g ¥
100 100 U,=0
i F1l
i 6 2172
130 | 20 ; 60 | so | Y27
5 8 2 7
150 | 130 . 20 Us=3
ol R
0 0 0 0~
20 20 e
(3 [4 :
\ﬁ V1:2 V2=5 V3:7 V4:3 !
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[MoreHumnannap yeynuuuur VI 6ockuunia onTuMan edum
TOTIUIAU:
x,,=100;
x,,=20; x,,=60; x,,=50;
X, =130; x,,=20;
Y . =5-100+1-20+6-60+2-50+5-130+8-20+0-20=1790.
Hemak, vuuiaé yukKapwiIraH MaxcylOTJIapHK 3HT KHMUUK
xapaxar cap@ Kuiub Takcumian yIyH YYUHYU UCTEBMOUUHUHT

Tanaby 20 GUpAUKKa KOHIUPUIMACIUTH Kepak.

MycTakna eynnl y4yH TOMIHPHEIAP
Kyinaaru ounk Moeliv TpaHCopT MacalajlapuHH €4UHT.

2) a 51 250 | 250 | 250 | 200
wo | 75 SR T
oo | d0] 63 3]
100 2 17374

6) 5
p\ 180 | 170 | 150 | 150

150

Tasny cy3 Ba nOopayap
TPAHCMOPT MacallacH, €MUK MoLeSnu
TpaHCcrnopT Macajlac, OaH/ Karakya-
nap, 6y karakuyanap, <«\UMOJIMH-
rapb Oypyak» ycyjau, «MUHWManN
Xapaxataap» YCYAHW, xapaxartjap
MaTpullacu, noreHuMan€nap,
rnoTeHuMan reHrnama, K KOHTyp, Xoc
TpaHCMOPT Macajlacu, Xoc¢ TagHY
€UUM, UMKIJIaHUI, &-YCYJ, OYMK
MOJeJUTM TPAaHCTIOpT Macajlacy.
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Hasopa'r Capojuapu

1. TpaHcnopT MacaJlaCMHMHI MaTeMaTUK MOJeIM KaHaai
Ba y KaHaail dopMaitapaa ésnnagu?

2. Enuvk Ba ouMK MOAENNM TPAHCIIOPT Macanalapura Uiox
OCpUHT.

3. TpaHcImopT Macajlacy €4YMMH MaBXy [ OVIMIUMHUHTE 3apyp
Ba eTapAMIMK 1I1apTH HUMagaH ubopat?

4. TpaHCopT Macanacu iapmiapyuaan Ty3uarad MaTpuuaHmHr
paHru H¥umara TeHr?

S. TpancrnopT Macanacvi euummugaru 0 gaH dapxiau
y3rapyBuuiap COHY HeuTa?

6. Kaiicy xonga TpaHCnopT MacanacUHWHT €4MMU BYTYH COHIIH
Oynaau?

7. «[llumonanii-rapd Oypyak» YCYJIMHUHT FOSICU KaHaai?

8. «MuHMMAan xapaxartnap» yCyJIUHUHT FOSICH KaHaai?

9. IoTreHuMaTap HUMa Ba y KaHaal MabHora ara?

10. TloreHuMan TeHrnaMa HMMa Ba y KaHaal €3unaau?

1. TpaHcropr Macanacy TastHy eYMMUHMHT ONTUMAIIIUK LIANTH
HUManaH# noopar?

12. Xoc TpaHCcrnopT Macajacu KaHaait?

13. Xoc tasiH4 eynM lied KaHaal esuMra airusiagm’?

14. Uuvknnauuil HUMA Ba y KaHOak xolapaa pyil 6epuim
MYMKUH?

15. €-yCyNHUHT MabHOCU HUMaaH ubopar?

16. O4uK MOJEUTH TPAHCTIOPT MAacATACHHM KaHaaM Hyi OuiaH
€MUK MOAEIUIM Macasara alNaHTUPUILL MYMKHH?

17. CoxTa TAabMUHOTYMHWHT MaxXCVAOT 3aXMPACH HUMAra TeHT
o6ynaan?

18. CoxTa UCTebMOUHMHUHT MaxcynoTra 6ViraH tTaiaby KaHua
oynaan?

Macananap

1. bepwnran MacananapHUHF MaTeMaTHK MOIEUIMHU Ty3WHT.

a) 31a A,B,C Temup iyn crauusiiapuia Moc pasuwiaa 80, 70
Ba 50 BaroHsap 3axypacu MaBxyll. By BaroniapHu ranna optyuira
larnanrad 4 Ta nyHkTra obopuit kepax. XKymnanau: | nyHkrra
60 T1a, 11 nyHkrra 45 ta, 11 nyukrra 65 Ba IV nyHkTra 30 Ta
BaroH kepak. BaronsapHu takcumnaiy yuyH capd KMnMHanMran
Xxapaxarjiap Marpuuacy Kyiuaaru KYpuHuiya éepuiran
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14131611
C=112171418
15121113

BaroHnapHM UcTebMOTUMIAPTa ONITUMAIT TAKCUMITALLL PEXACUH I
TY3UHT.

6) TYpT xuil Uil MalIoOHKUIa y4 XWI Typlaru ycKyHanapHu
ONTHMAalT TaKCHMIIalll Tanab KWIMHAIW. YCKyHaIap MUKIOPH MOC
pasuiuga 45, 30, 50 Oupnukaa 6ynud, Ul MaliioHIaApWHKHL
ynapra 6VnraH tanabnapwu 20, 40, 45, 20 6upaukaaH ubopat. Xap
OUp YCKYHAHUHT TaWKWH ML MaRAOHUAIY MEXHAT YHYMIOPAUTH
Kyliupard Matpuua 6unan xapakrepnasaii:

4235
C={3622
1547

2. bepwira TpaHcrnopT MacananapMHUHT BOIIaHFWUY TastHY
eYUMMHU TOTIUHT?
a)

N1 150 | 150 | 100
1 4
oo | 1 3[4
O )
o | 30 4
16)
%1 120 | 80 | 50
aj
ol 1 78
o | 6 1
50 7 6 1
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V) % 70 | 70 | 70
4 . -
oy 33
20 317173
30 ST 31 4
r) b
ANJ1 150|100 | 100 | 150
1
120 8 6 1 4

180 ] 8 6 7

200 6 8 4 2
- L ,

3. bepuiraH MacalanapHUHT xamia 2-NyHKTAa ©epuiras
MacaflaJlaDHUHT OMTUMAN eYUMHHM TOMUHT:

a)

b

1130 50 70

& ]

45 7 4 5

45 5 7 4

60 4 5 8

0)

71100 | 100 | 100 | 100
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4. bepuiirad MacanajlapHu e-YCYJIMHW KYniab equHr:
a)

;;7bi 60 I7?977P740 %0
” §1 6l 5[ 4
70 3 4 3 6
F;b 6 7 ) 9
‘77970 9 6 5 41

B) A
5 120 | 90 | 45 | 45

100 5 2 7 9

90
5. bepunraH 04MK MOAEIM TPAHCTOPT MacalaNapuHH €4MH
2) b1 35 | 25 | 20
4
2 51T 21 3
1 g 61 7
i,
0 5 4
B) —
b.
J1 60 60 60
dj
50 5 7 6
40 6 3 ]
10 1 9 11
131
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B)

r)

120 | 90

0 11

9 8

60 A

5% 90 | 90 | 90 | 90
aj )

ool 2l 790
o | 336 s
s 4 27| 4
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1V BOb. BYTYH COHJIA TPOTPAMMAJIAILI

Varapypumnapura 6yTyH COHM BYIMILUTMK WAPTH KYHUIIraH
YM3MKU NporpaMManalll Macaaaaapy KaTTa aMajinil axaMUsTra
sraavp. byHnal macananap OyTYH COHNM [porpamMManaii
Macajanapu ne® aranaau. ByTyH coHAM mporpammasnail
macananapura caiiéx, xakuaars Macasia, orTHMal XaaBan Ty3uL,
pALUOHAN OMYMLL, TPAHCTIOPT BOCHTATapUHW MapllpyTaapra
ONTUMaJ Takcumiall, OVJIWMHMaUAWTaH MaxcyiaoT MUlab
YUKAPYBUM KOPXOHAHWHI MUIMHKW ONTUMAJ peXalaluTHPUIL
macajianapu Ba xokazonap Mucos 6¥na onanu. By MacananapHuHr
Oab3unapu OUIaH TAHUILAMM3.

1-§. UxTncomii Macananap

1. Caiiéx xakynarv Macana.

®apa3s kuiaimk, P waxapna swosyn caiiéx nta P, P,
P, waxapnapna 6up mapragaH 6yniu0, MUHMMan Bakr uyuaa P
ulaxapra KaiTuo KeanilM Kepak 6yricuH. by MacanaHyHT MareMaTuk
MOJIEAUHI TY3UIL YUYH CAMEXHHUHT P waxapaaH P, maxapra 6opuiu
YUuyH capd Kuarad BaKTUHH t, (=1,..n; =1, n) OunaH xamaa
VHUHT Xap 61p P, ulaxapnaH P.l maxapra 6opuu1 BAPUAHTUHUHT
GaxochHH X, Gunan Gerrwiaiimus. Arap caiiex P, imaxapian P 1Laxapra
bopca x*l Gopmaca, x =0 Gynann. (COIII(aJH/IK YUyH P Ba P,
1Haxapy 1ap daxar Oup MapmpyT €pnamMu GuraH OortatHran ne6 (bapa:s
KunamMu3s). By X0a0a MacaJJaHUHT MaTeMaTWiK MOJIENU KyMuaaru
KYpUHUILIUTa 2Ta Oy Tanu:

1

gxﬁzl, (i=1n). (0
Sx, =l (=L, )
i=]

x; =0 éxm x;=1 (3)

I""' = Zi tu i (4)

i el
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2. OnTaMan XKoUNAWTHPHIN MACAJIACH

Hennuk, m 1a A, A,...., A nyHKTiapaa O6up xui
OYIMHMaUIMIad MaxcyioT MIInald YUKApYBYM KOPXOHANAPHU
XKOWIALUTUPHLL Kepak OYIICHH. Xap OMp KOPXOHAHMHT WL KYBBATUHM
OwnavpyBsuu X, (i=1,...,m) GyTyH COHIM KMItMaTIapHH KaOys KW1amu.
Xap 6Mp A NyHKTAa MaxcyloT Wb YMKApUil yuyH capd
KWIMHTaH XapaXar UlUIad YMKapWIraH MaxcysIoT MUKIOPUTa OOFTUK,
6ym6 f(x) pyHxumna opkarm ndonanananu. Coananuk yuyH oy
QYHKLUMSHA YU3UKIIN Heb Kabyn KuiaMu3a, sibHu

f(x)=Cx (5)

ByHaaH Tawkapu n t1a NyHKTAa 6y MaXCcyaoT HCTEbMOI
KWIMHAAU. Xap OUp UCTEBMON KWIYBYU TIYHKTHUHT MaxCyJoTra
O6ynraH tamabu mabiym Ba yiap Moc pasuuwiaa b, b,,..., b,
OupaUKnapHu TawWKUR Kunaau ned dapas Kunamus. Xap 6up
A, nmgab YMKapyBYM fIYHKT Xap Oup BI UCTEBMON KHIIVBYU
NMYHKT 61naH 6ornaHrad 6ynubd My xapaxarjapu Marpuilacu
C=(.Cli) laH ubopar OYNCHUH.

A, NMyHKTAaH B, nyHKTra 1obopritaimrai Maxcysior MUKAOPUHN
X, Onnan denrunanmms. Y Xou1a MacallaHWHT MaTeMaTHK MO/IeNH
Kyluaary KypuHullga ndogaiaHann:

Yx, =l (=hn), ©
i=
>x =L (i=lm), M
=l

x; =0 &m x;=1, (h

Ymin =

n
i=l

2 X, (1
=

3. TakcuMoT Macanacu.

bepuiran n Ta MIHHU Gaxapulil YUdyH m Ta YCKYHIApAaH
doinanaHUl MYMKHH. 1-YCKYHaHUHT (i=1,...,m) j-MIiLHU
(=1,...,n) Gaxapuiigaru MeXHaT YHYMIOPJUTHMHHU C]i OuaaH
OenrunaiMu3s. xap oup yckyHana ¢akar OUTTa ULLIHU Baxapuill
MYMKWHAWTUMHU XamMaa Xap Oup uiu ¢akat OMTTa yckyHana
faxapWIUILWMHK Haszapra onraH xoJ/jijia Makcumal MexliaT

134

www.ziyouz.com kutubxonasi



YHYMAOPITUTMHU TAbMUHIOBUM YCKYHATApHW UILJIapra Takeumialll
PEXACUHU aHUKJIaHT.

Macanagaru HoMabayMIapHU X, (i=1,...,m; j=1,...,n) 6unan
Genrunaimus. by epna: x, — j-MLIHW i-ycKyHala GaXapuiuHu
Hax0/10B4M coH 6YnuG, arap j-uil i-yckyHana GaxapuJica x=1,
arap j-uli i-yckyHaja Gaxapujimaca X, =0 6ynanu.

Xap 6up yckyHaHWHI dakat 6GuTTa UIIHM Oaxapuiiia
KVJINaHU LK

iuﬂ,(hﬁm (10)

TEHITIMK OpKaiu udoganaHaIy.
Xap 6up viuHM dakar GUTTa yeKyHala GaKapUIuiLK

Dx, =1 (j=1n), (11)
=l
TEHIVIKK opKany ndonanaHagu. by epaa:

1, arap j-wuwi- yckynana 6axapuica,

X = ( 1 2)
0, arap j—wiui— yckyHana Gaxapuimaca.

Hiyuanali kunu6, wMacana (10)-(12) wmwapThapHH
KAHOAQTNaHTHPYBYM Xama

ro=Yyes (13
i=l =1
dyHKLMAra Makcuman kuitmar 6epyByM X, HOMabJIYMJIapHUHT
KUIMaTHHU TONUILITa KeATUPUILIA. by Macana xam OyTYH coHNU
nporpammanall Macanacy Oymanu.

Mucoa. llexna kyiummua ycKkyHa YpHATHILTa Kapop Kabyn
KWIMHUO, YHUHT yuyH 19/3 M? Maiinon axpatuiagd. By yckyHaHu
CcOTHO onuil yuyH uex 10 MUHr cym nyn capd KWITMIIN MyMKWH.
Lex 2 uMKoHuATUIAH Kenub 4yuKub 2 Typaard yckyHa coTub
OULIN MYMKUH. | Typaaru yckyHaHuHT ©axocu 1000 cym, 11
TypAarMcuHUHT 6axocu 3ca, 3000 cym Typaau.

[ Ba H Typ yckyHaHUHT YpHaTUIMILY OKMOaTUIA Xap cMeHana
LieX MOC paBuUINa 2 Ba 4 OUPAMK MaxcyaoT KVIIpoK HLUIab
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yukapaau I Typ yckyHaHu ypHatuil yuyd 2 M2, 11 Typ yckyHa
yuyH aca, | M? Maiiion Kepak.

Kaiicy yckyHanan KanyagaH cOTU0 ojiMHraHaa uexaa miiad
YMKApWIITaH KYHIMMua MaxcyJIoTIapHUHT MUKIOPH MaKCHUMan
6Vnaan?

Evww. 1lex 1 Typ yckyHanaH x, nona, 1l Typ yckyHajaH X,
IOHa cOTUO oficuH, AcHNUK. YV Xonga macanaHu aptriapu
KYWUIAru TEHTCUBIMKAp CUCTEMACK OpKaiM UdoaaiaHagmn.

2x,+x,<19/3,
x,t3x,<10,
X,20, x,20, x,, x,-OyTyH.

MacananvHar MakKcaau Winnad yukapwirax Kyliumda
MaxcyJoTiap MUKIOPHUHU MaKcHUMan KWIKIAaH ubopar 6ynud y
Kyinaaru GyHKUMS KYpUHUILIKMAA E3W1anu.

. Y o= 2X, H4X,
HIyHpait kunuod, Gepuirad MacaltaHUHT MaTeMaTUK MoJeNH
Kyrugary KypuHuminira sra 6ynau:
2x,+x,<19/3
x,+3x, <10 (14
x,20, x,20, x,, X,-OyTyH. (15)
Y =2x t4x, (16)

max

Mycrakui e4ii YYyH TONMMMPUK

Macana. A3ponoptia n Ta XaBo yiiapy Ovitnya HyIoB4MIapHU
TAWKL YHYH M XWI CaMOSIET MUIATUAAAM. i-TYP cCaMosET xap Oup
peificia a Ta AYJIOBUMHKM TalIUMIUM MYMKMH, J-XaBo Hyiuia
peXanaluTUpUNIaeTraH BaKT OpalMruaa b, Ta WYIOBUMHN TallMLL
Kepak OVACHH. i-Typ CaMONETHU j-XaBo HYNMAa WILAaTHL YUyH
cap® KWiMHaamran xapaxar C, CYMHM Talikuil KUiaau.

Kaicu xaBo iHyauaa kKalicu caMonéTiaH KaHuyacUHMU
viaatradga #RyjgoBuuiapHu Tawyuml 6yiiMuya Tanab
KAHOATIaHTUPWIIaAuY Xamila capd KUAMHIaH YMYMKIA Xxapaxatiap
MUHUMAaN 6ynagu?
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2-§. ByryH conIM nporpaMManamt MACAJACHHUHT Ky MIIN,
TYpJIApH Ba reOMETPHK TATKHHM.

byTyH coHsiu mporpaMManaill MacanacMHU YMyMHUHA XoJlia
Kyiunaary KypyuHuiaa vdoaanait MyMKUH:

zaijxj:bia (i=1,m), | ()
j=1

x; 20, Oyryn, (j=1,n), @
m
Yo =2 Cx; €)
j:1 .
€KM BeKTOp thopMana
AX=b,
X20 Ba OyTyH;
Y =CX

n

bytyH coHau nporpammanam MacaJjajapuiaru
HOMAabJYMIAPHUHT XamMMacu Y4yH OyTyH OYTULIJIMK 11ApTH
KV¥idunca, OyHnailh Macananap myaa 6ymyH coHau
npoepammanraw Macajianapy aeb atajtanM.

HoMabiymMnapHUHr mMabiym GHp KMCMMU yuyH OyTyH
OVIUILIMK 1APTU KYHWUIraH macananap Kucman bymyH cOHu
riporpaMMasiail Macanaiapu 1e6 atajaiu.

Arap OYTYH COHJIM TporpaMmaiaill Macaniacuiari HoMawiymiap
dakat 0 éxu | kuitMaTnapHy Kabyn KUIMILKM MYMKMH Oyica, y
xonja 0y macama byav npoepammanaui macasracu 1ed aTanaim.
byTyH coHau nporpamMManalill MacaJaCUHUHI TEOMETPUK
TUIKMHUHM |-§ na KesThpuarax

2x, +x, <19/3 @)
X +3x, <10
x>0, x,20, x,, X,-OyTyH. (&)
Y, =2x,H4x, 6)

Macanahu rpaduk ycysnjla eduil Xapa€HrUAa TaCBUPIaiMU3.

DHr aBBaji MacalaHUMHI (4) ¥ (5) wWaprjapuUHU
KAHOATJAHTUPYBYM eguMIIap TYTUTaMuaaH noopar 6ysirad KaBapuk,
OABC kynibypyakHy scaitMu3.
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[-waxa.

OABC kynbypuyakHUHI HYKTalapy Uuuga depuirad oyTyu
COHJM MporpamMmaali MacalaCMHUHI e4UMU OymaosajiuraH
HYKTaHu TOnu y4yyH Oy k¥noypuyakHu OKEMNF xynbypuak
6uinad anmamtipaMni. OKEMNF xynbypyax koopanHartanapu
OyTYH coHNapaaH ubopat 6yiraH HyKrajJlapHu Y3 Muura oJlajiu
Ba YHUHT YETKW HYKTANAPUHWHT KOOpAMHaTanapy OyTyH
coHJIapjaH ubopar oyialu.

BHau (6) bykHUMATA MAKCUMYM KUITMaT 6epyBYM HYKTAKHU
OKEMNEF KynoypuakHHHT YETKM HYKTAIAPH UUMIA KMIMPAMU 3.
By kynOypyakHUHT HYKTadapy uunaa (6) GyHKLMSTa MakCUMym
KuitMar O6epyBYM HyKTa bepunrad MacamaHHHT ONTUMAT €4UMUHHA
aHMKIaWAU. byHaal HYKTaHU TOMKIL YUyH Ymax ra uXtTuepuii,
MacasnaH, 12 kuitmMar 0epaMu3 Ba

2x,+4x,=12 _
TYFPU 4YM3UKHMU sicaliMu3. by uusukuu C(2;4) BekTOp
Wynanvimmoa OKEMNF kyn6ypuyakHUHr wy AYHAIUUIKAATY
4eTKU HYKTAcH OunaH KECULlIIyHYa CWIKUTUO Gopamu3s. AHa 11y
YETKU HYKTAaHMHI KOOpAWHaTasapu OepwiraH MacanaHWHT
SYMMMHU aHUKNAlAK, MakKcal QYHKUMSAHUHT WY HYKTagaru
KuitMaTu 3ca Makcumai Oynaau. Hlaknnan kypuHagmku, 6yHaai
Hykra E(1;3) nan ubopart. demax, Gepunran MacanaHUHT e4UMU:

x =1, x,=3,

Y =14

oVnanm.

Mucoa. bepunran 6YTyH COHAM NPOrpaMManall MacalacuHu
rpaduK ycyiaa eYuHr.

X, +X,<6
3x, +10x, <26

0]
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x,20, x,20, (8)

X, X,-OyTyH. (9)

Ymax:xl+2x2 ( 1 0)

Euuw. Macanaparu (7) TeHTCH3NMKIAP CUCTEMACHHUHT (8)
HIAPTHY KAHOATMaHTHUPYBYY HOMaHbUI e4rMIapUHY V3 MunUra

osyByu OABC kynbypuak scaitmus (2-axn).

+
i
\3\4&5
K
1~\( i 3Xr+]0)"7=
¢
o) T = T T T \r< T 1 T |
1 2 3 4 5 Fg 7 8 9 t

2-akn

OABC xyn6ypuakid OKLMNF xynb6ypuak Ouian
anmaiITupamMus. by k¥nbypuak KoopnuHaranapu OyTyH coHnapiaH
nbopar 6ynran 16 Ta Hyxranu ¥3 nyvra oaany. Wy HyKranap
munna (10) ¢yHKUMATa MAaKCUMYM KHiIMaT GepyBUM HYKTaHUW
Tonu Kepak. ByHMHr yuyH Ymax ra uxTUépuit, MacanaH, 2
KuitMar 6epamMus Ba

X, +2x,=2 _

TYFpU UM3UKHU scalimui. by uyusukHu C(1;2) BekTOp
UyHanuiinaa cypu® 6opud N(5;1) HykTa 1wy HyHaIWLIAArY SHT
UeTKU HYKTa KAHAUTUHKW aHUKIaiMU3. [demak, Oy HYKTaHWHT
KOOpAMHAaTaIapyk 6epUiTaH MacaaHUHT e4UMUHNA aHMKJTaiIu:

X =5, x,=1,
Y =7

max

MycTakua eyuill y4yH TOMUPUK,
Mucon. bepynran 6yryH COHIM NporpaMMaiialll MacanacuHu
rpadUK YCyNua euuHr .

—4x, +2x, <29
3x, —x, <15

5x, +2x, 238
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x,20, x,>0,
X;» X,-OYTYyH,
Ymax=3xl+x2

3-§. ByTyHd CcOHJIM OporpaMManaill MacaJACHHH eYHIll yIyH
T'omopu ycyan.

BYTyH COHJIM nporpaMmanaul MacajajiapvHu edMuid YUYyH
VJIapPHUHT Y3Ura XOC XyCYCUSITIIapuHM Has3apra oJiyBuM ycyniaap
gapatuiarad 6yauo, yiaap opacuna AMepuka oauMu P.I'omopu
sgpaTraH ycysl onTuMasn 6yTyH COHAM eYMMHU TOTIMILTA €paaMm
GepyBYM IHT aHUK VCyal xycobaaHaau. ['oMopu ycyau 6unan
TYna xaMaa KyucMaH OyTyH COHIIM NMporpaMManaill Macaianapuium
euuil MyYMKHH.

Kyiinga 613 P.'omopu ycyau OuaaH Tyaa OyTYH COHIM
fIporpaMMasiaill MacaiaCMHH e4Ml KapaeHU OWIaH TaHULAMU3.

Za,/x/:b,, i=lm (M

Pl

x,>0. 6abymyn, j= In )

y’miu = ZC/X/’ (3)
=1

by ycynHuHT rosicu Kyliuaaruaak uwbopar 6yaub, depuiran
OYTYH COHJIM [TporpamMmanalil MacalaCuHU HOMAWTYMIAPHUHT OyTYH
OYMUULIWMK WwapTUra aTHbop GepMaciaH, YHH OIUIM YU3HKAU
rporpamMmanaul Macaiaci cudatuia CUMMIUIEKC YeyiT GUTaH euamus.
Arap TonWiIraH e4mMm 6yTYH CoHIM 6Ynca, y Xoa1a y 6YTYH COHMU
nporpaMmainalll MacallaCUMHUHT XaM eurMr 0OV¥nanu. AKc xonga
HOMABJIYMAAPHUHT OYTYH COHMM OYAVWIUK WapTUHY YLTHOOPTa
OJIYB4M Ba «KECYBYU TeHITIama» 1e0 aTanyBuM KYiiMMya TeHrama
Ty3unaau. by TeHrnama acocuit TeHmaManap CucTeMacura KUpUTho
€3uaay Ba 6asuc eUuM AIMALLTUPHIANK. BYHUHT y4yH HOMABIVM
KECYBYM TeCHMIaMafaH aXpaTuialli Ba YHWHT KMHAMaTH OoluKa
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TeHmaManapra Kynnd unkpnagm. byHnai yuuap macanaHuHr OyTyH
COHJIM eYMMM TONMWITYHYa €KW YHUHT MaBXYJ 3MAcC/UTH
AHWKJIaHTYHYa TaKpopJiaHaIn.

Xap 6up 6ockuya Ty3uwirad KyluuMya TeHriaMa KecyBuu
TeHrnama 2eb atanniumnra cabab, 6y TeHrnama epramiia 6epuaraH
OYTYH COHJIM MIporpaMMalialil Macajiacy edMMUAard Kacp CoOHIu
€YUMHHU ¥3 MUUra odyBYM KMcMu Kecu® Gopunaiau. by
afTUATaHAapHU KyHAUAAry Iaka opKajiy TacBUpslall MyMKUH.

X“r

A

NN

Kecumr xapa€uu K TynaaMHWHT ¢akaT OYTYH COHIHU
€UMMIIAPHU ¥3 Muura oyBuM KucMu K| TonmiryHya TakpopJiaHau.
K, TYruiaMHUHE YeTKH HYKTalapuHUHT KOOpaKMHaTanapy OyTyH
COHIaH udbopar 6ynaau.

Kecyn'm TEHIAAMAHKH Ty3ull

®apas kunaiiuk, oKopuaa epwirad (1)-(3) OyryH COHIH
fiporpaMManall Macanachgary HOMabiyMIapHUHT OyTYH COH
OYMMINKK IWapTUra 3uTHEop OepuaMaciaH yHUHT ONTHMaR €YMMU
TomuIraH 6yacuH Ba Oy onTuMan euuM X=(X,, X ...y X;5o X))
OyncuH. OXUpru CUMITIEKC Xajxsanjaru 6asuc sexropnap P,
P,,.., P,..., P napnan ubopar 6yicuH. ¥V xonia Oy CUMILIEKC
KauBal KyHMaary KypuHuiiia oynaiam.
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ix] L0 o 0 0 0 X, o Xy

ix) O leH?] xzj xln;
X = !
\lx; 0 0 1 0 X e Xy e X
- .
Ko 0 0 0 0 T X e Xy e X,

Arap Gapua X, Jap OyTyH COHJIap Gynca, y xonia Tonuirad
eunM OyTYH COHJIM NporpamMmanaill MaCaIaCUHUHT e4ruMU OYaau.

2. ®apa3 Kunaiauk, 6absu X Jjlap Kacp coHnapiad ubopar
OV1cUH, Xamaa 0ab3u X,1ap Xam Kacp COHaplaH ubopart OVICHH.
X, Ba X JJAPHUHT OyTyH KMCMMHHW MOC paBuLuaa [X] Ba [x”] OusaH
bearwialiMmi. ¥ xofijga Oy COHJApPHHUHT Kacp KWUCMIApUHM
KyrHujaruua anuKiall MyMKnH:

q, =x; —[x;] 1 @)
qi; = Xy ‘[xi,'”

®Papas Kinannmk, 6absu q=0 6ysicuH. ¥ xosaa X MarprUaHyuHT
maxg=q, (q#0) TEHINUKHM KaHOATIAHTUPYBUM K-Katopu yyyH
KeCyBYU TeHITIama Ty3WNaan. ByHUHT ydyH 3HT aBBajio

qklxl+ qklx2+"' +qknxl12qk ()
TEHICU3NHK TY3WIaIM, CYHIpa yHU (-1) ra kymaitupmb Kyiuumya
yarapysuv Kuipurmiany. Hamvkana Kyinnari teHmiama xocui 6y71aim.
"G X" Qu X, TG X TX L TG, (6)

(6) TeHrNaMa KeCyBUM TeHIaMa e arananu.

3. KecyBuM TeHIMaMaH 1 CUMITIEKC KaaBUTHUHT M2 KaTopura
XoMnarupamus. by renriamagard X, y3rapyBuura Moc KemyBYH
P ., BeKkTOpHu «Da3uc sexkTop» Aeb Kabyn kunamus. by asnc
Bekropra Moc keJyBuM X || 0304 Xall MaHduit wopanu. WysuHr
Y4YH MKKWIAHFaH CUMIUIEKC YCYIIHU KYtab P BekTop 6asucaaH

YMKAPW/IAIN Ba YHUHT YpHUTa
N LAl
e \ Dk i

LWAPTHU KAHOATIAaHTUPYBYM P BEKTOP KUPUTHIAAN Ba CUMIUIEKC
XaBal aIMalUTUPUNAIN. Arap XOCHIl OYraH ssIHTM CUMIUIEKC
Kansangary 6apua X, 0301 xaanap 6yTyH cornu 6yica, y xosiaa
TOTIANTAH e4UM BYTYH COHAM MpOTpaMManaill MAacaaCUHUHT
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cunMu OYnanu. AKc xonaa oKopuiary 2-3 nyHKTiapaa KMIMHTaH
VILJIAPHU SiHA KalTagaH Takpopnail Kepak. YMyMaH, 0y UIUIapHU
MacCajlaHWHT OYTYH COHIM €UMMMU TOIMUATYHYE, EKH YHUHT OYTYH
COHJIM €4MMM MABXY SMACITUIM aHHUK/IAHTYHYa TaKpOpIaHaH.

Arap Kacp COHJIM X ra MOC KeslyBuM Karopaa Gapua X ap
OyTYH COHIIM O¥1ica, y X0ona Macasia OyTyH COMITH e4MMIa 3ra OYiManan.

Mucon: xydvpary Y13uK/IM MporpaMmaiall MacajlacUHUHT
OYTYH COHJIt e4MMHH I TOTTUHT

2x, +3x, <6 )
2x, —3x, <3
x,20, x,20, (8)
X,, X,~OyTyH ' )]
Y, =8-3%,-x, (10)

Fuy. Macananudr (9) waprura 351HO0p 6epMail yHy HopMan
X0Jira KeATUpaMus:
2x,+3x,+x,=6,
2x,-3X, +x,=3,
x,20, x,20, x,20, x,.20,
Ymin—:8—3xlwx2
Yuby MacanaHi cMMIUIEKC XKalBajra XoinaTHpaMu3 Xxamjia
VH/IATH HOMABJIYMIApHUHT OyTYH GYIMULIUK LWIApTHIa 3BTHOOD
OepMail VHM OJAUI CUMITIEKC ycyi huiaH eyamus. Euniu
xapaéHuHuHT H1 6ockyumaa Kylnnary orTuMail e4yuM TONUIanu.

Basuc C p -3 -1 0 0
BEKTOPJAD 0 P, P P, P,
P, 712 1 0 I 176 | -1/6
P, 3 o4 | 1 0 1/4 | i/4
AJ -29/4 0 0 -11/12 | -7/12

KapBangaH KYpHHAIMKH, TONMUATAH e4UM OYTYH COHJIM
nporpaMManaid MacalaCUHUHI eduMU OYaMaiinM. by eduMHU
OyTYH COHJIM eyrMra aliIaHTUPWIL Y4YH XaaBaatHuHr | KaTopura
HucbaraH KecyBYM TeHI1ama Ty3aMu3. YHUHI YYYH 2HT aBBaj
KyHuIary TeHrCU3IMKHKU XOCUN KUJTaMU3;

] 1

1
X - X, 2
6 = 6 2
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TeHTCU3NMKHUHT MKKM TOMOHUMHU (- 1)ra Kynaitupamus sa
KYLIMMYa HOMabllyMHHU KUPUTUO KYHUAArU TEHIJIAMaHW X0CK1
KUI1aMM3:

1

X b X, X, =
6

2

basuc -3 | -1 0 0 0

BexTOp- | C Py P P Py P, Py
1ap

p, -1 12 0 1 1/6 | -1/6 | ©

P, -3 9/4 1 0 1/4 = 0

Aj 374 0 0 |-11/12{ -7/121 O

Ps 0 | -1/2 0 0 | -1/6 | 1/6 1

basucpan Py yukapu6 yprura P un kupuramus. Hatikaaa
CUMIDIEKC Xa/BaJi AJIMAllaAy Ba KYHUOary KYpUHMLLITa Kelnagu:

Basuc | 3 [-1] 0 ]J0oT0]
BexTOp. - C | Py P, | P! Py | Py | Py
Jiap
P, -1 0 0 1 0 0| 0
P, -3 1 3.2 1 0 0 121 0
P, 0 3 0 0 1 -1 0
Aj -9/2 0 0 0 |-12
P, 0 | -122] 0 [0 | 0 [[12] 1

SIHrY cuMIIieKC KaABantHUHT 2-KaTopura HucbaraH -3/2
KEeCYBYM TEHIJIaMa Ty3aMW3. YHUHT yUYH aBBaj

272

TEHICU3NUKHU TY3aMWU3 Ba YHIaH KyHuagaru KECyB4YH
TCHITAMaHNW XO0CUI KHMJ1aMU3.

— =X, t X, = —
2
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by TeHriaMa cUMIJIEKC XaABaJIHUHT 6-KaTopHUTa
KOMMAILTUPAMUS.

Cyurpa Gasucaan P, BeKTOpHM 4ukapubd P Hu Gasucra
KuputamMul. Hatuxana CMMIJIEKC XKaiBaT aiMallaiv Ba Kyhuaaru
KYpUHULLITA KEJaau:

Basuc 31 -1 0 0

BeKTOp.- | C Py P | P, | Py | Py
aap
P, -1 0 0] 1 010
P -3 1 1106} 0] 0
P 0 4 0] 0 110
Py 0 1 010 101
Aj 83=510]0 | 00

Xocui 6yiran cummiaekc xaasaagaru P, BEKTOPHUHT
fapda »iieMeHTnapu OyTYH coHaapaaH ubopat. [leMak OyTyH
COHMJIM TIporpaMmalnalil MacalaCUHMHI eUUMU TOMMUITaH Ba y
KyWuzaarura TeHr:

X=(1;0;4;1)
Y =5
MycTakul eymill Y4YH TOMNIMUpUKIIap.
I-mucon. MacanaHuHT 6yTyH COHJIM OTITMMANT E4MMUHU TOMHHT.
2x,-x,+tx.<1,
-4x,t2X,-x,<2,
" 3x, +x,<2,
x,20, x,20, x,20,
X,, X, X,-OyTyH,
Yminle ~x2_3x.’(
2-mucos. MacataHyHT 6yTYH COHJIM €4MMUHU TOTTWHT.
x,20, x,20,

1
3x, +2x, 25 -
2

—-2X, +3x, 2~
c2

www.ziyouz.com kutubxonasi



X, X,,~0yTyH,
Y, . =X X,

min

Tasny c¥3 Ba n6opayap

byTyH coH/iM nporpammanall, Tyja
OYyTYH COHNM rporpamMmasalld, KucMa
OyTYH COHAM TIporpammanaut, byn
y3rapyBUWIM TiporpaMMainall, KecyBuu
TeHrnama, l'oMopu veyu,

Hazsopar caosnapu.

1. ByTyH coHnu nporpaMMasiali Macanacy KaHaai Kyinnam?

2. ByTYyH coHnU nporpaMManall MacajanapuHUHI Karaai
TypJlapy MaBxyn?

3. DbyTyH coHnu rporpammasiaill MacalaCUHMHT reoMeTpuk
TanKUHU KaHaai?

“4.  Kanpait MuKTUCOaUI MacaTanapHiiI MaTeMaTUK MOAELTIapH

OYTYH COHJIM ITporpaMmaralll MacasiacHra Mucos 6ynaonanu?

5. Cailéx xaKuaary MacalaHMHT MaTeMaTHK MOJENMHM E31HT.

6. CaHoaT KOpXOHalapWHU ONTHUMaN XKOWMalTHPUIL
MacalaCUHWHT MaTCMaTUK MOJIEN Kan1an?

7. TakcHMOT MacaTaCUHWHI MaTeMaTHK MOJEIMHW E3UHT.

8. P.I'oMop# yCyNIMHUHT Fosick KaHnai?

9. KecyBuM TeHIMIamMa HUMa Ba Y KaHaait Tyaunaan?

10. MacanaHuHr 6yTYH COHJIM ednmra 3ra OYIMaciHvK HiapTH
KaHain?

I'l. ByTyH COHNU @UUMHUHT ONTUMAIMK LIAPTU KaHaait?

Macananap.

I.  bepuaran uKTUcoaui MacaialapHMHI MaTeMaTHUK
MOJIEJTUHM TY3UHT.

l-macana. Tuxys dabpukacusa 4 xun KMAKUM Taitéprnaiu
YuyH 3 XMJ razmon uinaTtunagu. Xap 6Up KUWUMHMHT
OUTTACMHU Talepnail yuyH 3apyp 6Viiran rasmMosaHUHT Daxocu
Xxamla dadbpukanaru rasMonanap saxupacu xakuiaarwu
MabJlYMOTNAD KYWUAATH KalBaAAA KEATUPHUATAH

Kadicy kuiivMaaH KaH4anaH Talépnanranna capd KWIMHraH
ra3MOJLIAPHUHT MUK/JAOPU YIAPHUHT 3aXUpacklaH OlIMaiau XaMm
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KOPXOHaHUHT Mnad uMkKaprad KWAMMIApUHUKHT YMYMUIA NyA
KUHMaTU MakcuMman 6vaaau?

1 1a xditEM yuyH capd |babpuxaiaru
T'A3MOT APTHKYIH KHIHHAZHTAH Ta3MO0JI | TasMo/Ump
MUK DH 3aXHpacH
1 2 3 4
I 1 — | 2 1 130
1I — 1 3 2 210
11 4 2 — 4 800
Kurmmmap
0axoCH MUHT c¥M ? 6 4 7

2-macana. Y3yHnuru 110 cMm. 6yirad nynat XunyyHiaapiaH
y3yHnuknapu 45 cM, 35 cm Ba 50 cM OYIIraH XoMaKy MaxcynoTaap
taii€pnai kepak 6YacKH. Tanad KUAMHTaH XOMaku Maxcy/1otap
Moc papuliaa 40, 30 Ba 20 OUMpAUMKHM Tallkua KWwicuH. [1¥nar
XUITYUHIApHU MYMKWUH O¥JIraH Kecull “yinapu Ba yinapra mMoc
KeMYyBUY MUKIOPU KyHWUIATU XalBajlia KEJITUPUIITaH.

Xomaxw Kecnm BapraHTIapH

MaXCyIoT it 2 3 4 516
Y3VHITHKJIAPH

4 2 1 1| - ——

35 — | 11— 3 1| —

50 4 12 1 | — 112
HuxuHIEIap

MEKIODH ?_’70 30151 2 125110

I
Kanua nynaT XMnuuHJIapHU Kalcu ycyn GuiaH KecraHia
TaépiaHraH xoMaKy MaxcysoTnap Tanabaaruaad KaM 6yamaitan
Ba UMKV HIWIapHUHT MUKJIOPU MIUHUMa Oyraaun?
Il. bepunran OyTyH COHMIU fiporpaMMaialll MacaigajapuHu
rpadpUK ycyaaa e4ynHr.

1. xt2x,22, 2. 3x,12x,<8,
X; 1X,<60, x; T4x,<10,
2X1+X2:§10, X120, x>0,
x>0, X2_20, X1, XZ'GYTYH’
Xy, X2-GyTyH, Yim = 8%, 16x;
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Youx—=X1-X2

3. 3x,t5x,<11, 4.  1Ix,t4x,<44,
4Xl +X2$8, 3X| +SX2$30,
x;20, x>0, X120, x>0,

X, Xp-OYTVH, Xy, X2-OYTyH,
Y,mx:8x| +6X2 Y,mx:le +3x,

IT1. bepunran 6yTyH coHsiM Macananapuu P.I'omopn yeyiu
OUIIaH UUHT.

1. dx13x;tdx;<Id, 2. 2xt2x, v 7514,

9X1+6X2+3X3210,
X120, Xz?_o, XjZO, x:20. %20, x>0
Xy, X3, XJ‘GYTYH, xl—); i__é 3=
Yoax—=2X, H4x,13x; X1y Xg, X3-OYTYH,
ymax—' 10x1 —14X2-2 1X3
3. - 3X1 +2X2$10, 4. X1-2X,1x3>3,
X3 +4X2£11, 5X1—4X2+2X32 16,
3X1 +3XZV+XJS13, 2X1—X2+X320,
X120, x,>0, x;>0, x>0, x,20, x50,
X1, X2, X3-OyTyH, X1, X2, X3-OyTyH,
Yo =3X1-X, Yimx—2Xp-2%,13x3-3%x,
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V BOb. YU3UKCU3 ITPOT'PAMMAJIAII

1-§. Yn3ukcu3 nporpaMManam MacaJACHHUAT KyHWIHIIH Ba

Typaaph.

Viuby
X, X, - XS, =, 2)b, i=lm (1)
MyHoca0aTlapHu KaHoatnaHtTupysuu Ba Z= f(x, X,, ..., X))

GYHKUMAHU MAKCUMYM (MMHUMYM)Ta ailJIaHTUDPYBYM X,, X,, ...,
X, HOMabiyMJapHUHT KUMMaTAapyMHM TOMMIL MaTeMaTUK
nporpamMmanail mMacajacuHu Tawwikusa 3Tagu. By macana
HAPTAApMHY KHCKAYa Kyivaariia 3ui MyMKYH.

q(x,, X,, ..., x {<,=,2}b,, i=1,...,m H

A Z=f(x,, x,, ..., X,) = max (min) 2)

6y epna: q(x,, X,, ..., X)) Ba f(x,, x,, ..., X)) O6epuirad
GbyHKUMsiaap, b, i=1,...,m nap aca y3rapmac connap. (1) napriap

MacalaHWHI YerapaBuit waprnapu, Z=f(x X,,..,x ) GyHKUMs 3ca
«Makcan QyHKuMsAcH» ge6 artanaau. (1) naru xap 6up MyHocabar
yuyH £, =, 2> OearunapaaH ¢akat GuTrtacu YpuHIW O6ynanu Ba
uly OuiaH Oup KaTopaa Typiu MyHocabariapra Typ/iu 6enruiap
MOC OV/IMIIIW MYMKUWH.

AMPUM YM3MKCU3 [TporpamMMaalll Macajianapuaa. X, X,,..., X,
y3rapyBYUJApHUHI Oab3ujlapura €ku XaMMacura MaHuii
O¥nmacnuk waptu Kyiwirad 6ynaau. babiu Macananapaa sca
HOMAaBJIYMJIAPHUHT OUP KUCMU €KM XaMMacKH OYTYH O
Tanab KuanHaau. (1)-(2) macanamaru xamma q(X,X,,...,X ) Ba
f(X,,X,,...,X ) DyHKUMATAP YM3MKIM Gyica, xamaa Gapya
Y3rapyBUMAAPHHUHT HOMaHOU OVAMIIIMIK Tanab KuAuHca, 6y
Macana YM3UKJIM [porpaMMaiiaii Macanacu Oynanu.

AKCUHYa, arap Oy hyHKUMsIapaaH KaMiaa OUTTacH YM3NKCH3
(yHxkuMst 6ica, Macana «HM3UKCU3 fIporpaMManall mMacanacu»
Acknnanu. (1)-(2) macanaga m=0 6ysca, TpbHU YerapasMii 1HapTiap
KaTHallIMaca, ¥ «L1apTCh3 ONTHMAIaILUTUPWLL MacanacHs» AeHMIaa.
By xon1a Macana Kyiiumaruya €3unam:

f(x,, x,, ..., X }>max (min)
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(X X, ooy X)) €E 3)

by epaa: (X, X,, ..., X,) N §IUOBIN BEKTOP (Hykra), E n
ymyopnu Eskiina dazocH, SsbHM BEKTOPJApHU KYIUMIL, A COHTa
KYTaWTUPUIL Ba WKKKU BEKTOPHUHT CKaldAp Kynairmacu
amManiapy KUpUTUATaH n ¥a4osin X=(x,, X,,..., X,) BEKTOpAap
(HyKranap) TYriaamMu.

dapas kunainuk, (1) chcrema daxar TeHIamanap
cHcTemMackiaH udopar 6y M0, HoMakTymIapra HoMaHGMi OYIImHK
wapt¥ Kyinamacud, xamiaa m<n 6yau0, q(x,.x,,...x ) Ba f(x,,
X, oy X ) OYHKUMSIIAD YITYKCH3 Ba KaMila UKKHHYH TapTUbIH
XyCycHil xocuara 3ra GyncuH. by Xoria YM3KMKen3 rporpamMManatll
MacaJlacy Kyiuaarn KYpuHuLLa €3UIaiu:

q(x,, X,, ..., X )=b, (i=1,...,m) (4)
Z=1(x,, X,, ..., X )->max(min)

Bynnpail macana «uerapasuit wiapriapu TeHrjamManapiaH
ubopat OYNraH WapTiv MakCUMyM (MHHMMYM) Macajlack»
pefinnanu. (3), (4) Ba (2) KYpUHUILAATKW MacajajiapHH
nuddepeHiMan xucobra acocnaHrad Kiaccuk ycyap 6uiiaH
€YU MYMKUH OVIranu YYyH YIapHH «ONTUMaUIaWITHUPULLIHUHT
KJIaCCHK Macanaiapu» JeHunajiu.

Arap (1) cucremanaru xamMa MYHocabartnap
TeHIrCUTMKIapiad ubopar 6yiica, xamaa yjlapHuHr 6ab3uiapura,
«<», Oab3unapura asca «=» Qedruvyiap Moc xeica, Oy
TEHTCU3NMKIAPHU OCOHJIMK OunaH OMp XWia KYpUHHUIITa
KeNTUPHIL MyMKMH. ByHaaH Talukapu

f(X,, X5, -y X )—>Max WapTHK
-f(x,, X,, .-, X, )>min
KYpUHUILAE €3uit MYMKKUH. LHyHUHr yYyH, YMYMMMJIUKHU
Oy3macaH, WapTiapu TEHICU3NNKIAH Wbopat GYaraH YM3NKCeHUs3
NporpaMmanail MacalacMHu Kyiuaarnya €3uil MyMKHUH:

q(x,, X5, ..., X )<b,, (i=1,...,m) (5)
xiZO =1,...,n) (6)
Z=f(x, X,, ..., X} = min (7)

HomabaymnapHUHI HoMaHbWiuK wapth (6) KaTHaiuMarax
Macanajiapra OyHaal LIapTHW OCOHIMK BMIaH KMPUTM LT MyMIKHH.
bab3u xonnapaa macanaHuHr (1) wapTuaaru aipum MyHo-
cabarnap TeHrnamanapaaH, alpumMiapu 3ca TeHrCHaIMKaapiat
ubopat OVIMIM MyMKMH, OyHAald MacajianapHu LiapTiapu
apanawl Genruian 6YiaraH MUHWMYM Macanacu KYpUHUILUTA

KeJATUPUOD €3U1 MYMKHH:
q,(x,, X5, X)<b, (1=1,..m)) (8)
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(X5 X55ee, X )=b, (i= m +1,..,m) )
Z={(x,, X,,..., X) — min (10)
byHaa (8), (9) myHocabarnap 4erapapyit LiapriapiaaH ubopar
OVIHG, HOMabAVYMIAPHUHT HoMaHdUi OYNMLIIMK 1HAPTUHM ¥3
MaMIa onaim.
DHAM KyHuaaru KVprvHuiiaa 6epuirad MacalaHy KYypaMu3s:

a()=q(x,. X;, -, X)<b,, (i=1,...,m,) (1)
X=(X, X, .y X, )e GCE| (12)
Z(X)={(x,, X,, ..., X, )= min (max) (13)

by Macana 4exnu ¥14oBAM YM3UKCH3 [Iporpammanali
MacamaCUHUHT YMyMUA KypunuiuuaaH ubopat 6ynub,
f(X,X,,...,x )-MaKcan OYHKLUMACH, q[X,,X,,....X )-YerapaBui
byHkuvoHan, G-macalaHUHT aHUKJAaHWW coxacu, G
TYTUIAaMHUMHT HYKTanapu macaiaHuHr pexanapu ae6, (11)
LIapTAapHK KaHoaTnaHTUpyBYl XeG HyKTanap 5¢a, MacalaHWHT
MYMKMH OyJiraH pexacu aed arananu,

Yuaukcens nporpaMmaraliiia 1okan Ba rjiodan onryuMan pexa
TYLIYHUYACH MaBxyl 6Vaub, ynap Kyfiunaruya rabpudiaHaau.

Papasz Kunannuk, X* Hykra (11)-(13) MacaTaHUHT MyMKUH
OYNraH pexacu Ba YHUHT KUUUK € arpocuiary (€ MIXTHEPMI KMYKK
Mycbat coH) HyKranap tymnamu £(X*)eG naH ubopar GYJICUH.

Arap f(X*)<f(X) [f(X*)=f(X)] (14)
TEHICU3NUK UXTUEPUI Xee(X*) yuyH YpUHIHU OFica, X* pexa
(14) makcaa pyHKUMATA JToKan MUHUMYM (MakCMMyM) KUitMat
OepyBYM ONITUMAJ pexa Aed atanaiu.

Arap f(X*)<f(X) [f{X*)=f(X)] TeHrcuanuk uxtuépuin XeG
VUYH ¥puHnu G6ynca, X* pexa (14) Makcan dyHkuusra rnodan
(abcontoT) MUHUMYM (MakcHMMyM) - KuiMar GepyBuu riodai
ONTUMal pexa EKU rN1odasl OfNTUMAT euuM 1eb aTanaiu.

Okopuparu (5)-(7) Ba (8)-(10) MacananapHu €4YuLl y4yH
YUUKIM [porpaMMaialliaark CUMILIEKC YCYJITa YXularaH yHusep-
ca’l ycya Kald KUIMHMAraH.

by macananap q(x,, x,, ..., x,) Ba f(x,, x,, ..., X,) nap
UXTHEPUH YM3UKCU3 pyHKUMsaNap OVIraH xosnapia xyna Kam
VYprasuiirad. Xo3upru AaBp—raua 3HI SX1K ypraHuirad Yu3smkceus
nporpaMMaall Macaianapu q(x,, X,, ...,X,) Ba f(x, %, .y X))
dyHKuUMsIap KaBapuk (6oTUk) OyiiraH macananapiup.

ByHaai Macananap «kaBapux, riporpaMmanalil Macanacu» ied
atanaau. Kasapuk nporpamMmanaiu MacananapyHUHT aCOCHN Xy-
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cycusTapy WyHAAH UMOOPaTKW, YIApHUHT Xap KaHaal nokan
OTTUMAaN eynmu rnodan eyuMaaH ubopar 6ynanu.

HMxruconuii amanuéraa yupaiamra Kyn macananapna q(x,,
Xy, .- X)) OYHKUMSIAD YU3MKIM OYaub, f(x,, x,, ..., x)
Makcan QYHKLHACHU KBaapaTMK dhopmMana, SbHU

n n n
f(x,x;,...X,)= chxj + Zz‘dﬁxixi
i=l

i=l j=1
¢opmana oVnaam. byHnail Macananap KsaapaTuk rnporpammananl
Macananapd ne6 atanagd. YerapaBUil miaptiapy €xku Maxcan
QYHKLMSICH, €KW YIAPHWHT Xap UKKUCU N Ta PYHKLUUSIapHUHT
MUFMRAMCUIAH MOopaT, AbHMU:
(X, X0 X )=q (X ) TG, (X)) +...+q () (15) Ba
f(x,.%,,...x )=, (X)) +L,(x,) .. +f (x ) (16)

OyyraH Macananap «cetapaben nporpaMManalil Macananapu»
ne6 aranagv. KBagpaTuk Ba cenapaben mporpamMmanaliy
MacajanapUHy eyMil ydyH CHUMIUJICKC YCyara acoc/jaHraH
TaKkpubuil ycynnap gpaTuiara.

Yu3uKCcU3 riporpaMMaianira Joup oyiarad uuutad YyuKapuiiHu
peXaalll—THUPHIL Ba pecypciiapHU 6OIIKapULLIIA YIpaiMrad MyxMM
MacajiasiapaaH OUpHY CTOXACTHK IporpaMManall Macananapuaup. by
Macajianapaa apuM napamerpiap HOaHWK €Ku Tacoaudpuit
MHUKIOpJiapaaH nbopart Oyiagu.

YerapaBuil maptnapy Xakuaa TYiuK MablyMoT GVimaran
ONTUMAJVIAILITUPULLE MaCATANapH «CIOXACMUK HPOSPAMMAAAU
macananapur» 1€0 arananu.

IMapameTtpnapu y3rapyByaH MUKAOpP GYIUG, yiap BaKTHWHT
dyHKUMACH e KapaliraH Macanaiap «JuHaMuK npoepammalai
Mmacasacu» DEANNAAN.

2-§. UH3HKCH3 nporpaMMasiail MacaJacHHHHT FeOMETPHK
TAJIKMHH.

Un3uku nporpamManalil MacajiaiapUHUHT XYCYCHSITIapUIaH
Ou3ra MablyMK1, OUPUMHYMIAH, YHUHT MYMKUH 6YNrad pexasap
TYnnamMu, 9bHW MacaJJaHWUHI 4YerapaBdi lIapTjapuHU Ba
HOMAabJYMIApHUHT HOMaHpUNATUK WwapTiapuHu
KAHOATNIaHTHPYBUK X= (X ,X,, ...,X,) HYKTanap TyrulaMu KaBapuk,
Oynanu. Mxkunuumau, f(x,,Xx,, ...,X,) MaKcan QYHKUUSIHK
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Gepuiiran KMAMATra s3puliTupamurad X=(x ,X,, -..,X ) HyKranap
TYTUTAMM N YTYOBRNHM DAZOHMHT TUMNEPTEKUCTIUMTHHU TAUIKMIT 3TaIH.
bynnan tanikapu, Makcan GyHKUMSHUHT TYPJIK KUiMaTIapyUra
MOC KEJyBYM TUTEpTeKUCAUKIap V3apo napaiiea Oyiaau.
YunnuuaaH, Makcal GYHKUMAHUHT MyMKUH OViraH pexanap
TYIaMuyaary 1okan MMHUMYMHY (MakcuMmymyl) rioban (adbcomor)
MUHUMYMAaH (MakcuMymjaH) ubopart 6ynagn. TYpTUHYUAAH,
arap Makcajl GYyHKLUMS 4eKJIM onTHMan KuiiMarra sra Gynca,
MYMKHWH OV¥iraH pexanap TyniaMuHW udoOAanoBUH
KYMOYpYaKHUHI Kamuaa OuMp yuyd OnTuUMal eYUMHU Oepaau.
MyMKUH 6ynraH pexanap KYnOypyaruHUHTr ydiaapd (4eTKU
HYKTanapu) TasiH4 eduM 1eb atamagu. TagHy eynuMaard xamma
HOMAbLAYMIIap (TasiHy y3rapyBuwiap) KaTbWil mycbar Oynran
XOJNAary e4MM XOCMac TasiHy €4MM Ba arap ynapiaH KaMujaa OUTTacH
HOJIra TEHT By1ca, XOC TasiHY eYuM Jeinnaiu.

Hxruépnii Tasny eurimpan Gonuiad 6oiKa TasHy edrMra OMpHH-
KETHH ¥THO Gopub, Yekiu coHlary KagaMaaH KeiuH dyHKInusra
3KCTPEMYM KHMitMaT GepyBUM TasgsHY €4HM TOTIMARU.

baszuc eyuM ontUMan eydm OVIMINKM YYyH Maxcan
hyHKUMSHMHT Oy euMMaary KuitMatu 0oilka 6aszuc eurmiapaaru
KUUMaTNapyaaH KaM (Kym) 6YaMacgiuru Kepak.

Y13uKCHU3 MporpaMMasialll Macananapuia aca, IoKopuaaru
YU3WKIHW NporpaMMaallira 4oVp XyCyCUSITIapHUHT alipumnapu
(Eku xammacu) Gaxapuamaiau. MacanaH, YU3UKCU3
nporpamMmManall MacajJaCMHUHC MYMKHH OViaraH pexanap
TYIjlaMUu KaBapuk TYrnnaM OyJIMacianru xamMm MyMKHH. byHu
ygrapaBuMi 1apTaapu:

(x,-Dx, <1
X, +x, 235
x,20,x,20

KypuHHULLAa 6YaraH macananapaa Kypyil MyMKUH.

MacanavuHr pexanap TVIiaMHd MKKWUTa aloXuia Kucmiapra
axpaiirad 6ynu0, yapHuHr GMpOHTACcH XaM KaBapuK amMac (1-1akn)
Arap MYMKHH O¥1raH pexkanap TYTijiaMH KaBapMk 6yn1Maca, Makcan
(hyHKLMSI UM3UKAM OYIITaH X012 XaM MacanaHuHr ofan ontuman
eurMMirAaH (bapk KMITyBYM JTOKAT e9MIapH MaBxXy OYIaau.
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MacanaH, 4yerapasui uiapriapm
UMUMKW Ba Makcald GyHKuusicn \]
YU3UKCU3 OyjiradH Kyuuzaru
MacajaHHW KypamMu3:

Z = f(x, x)) =
=25(x,-2)*+(x,-2)* — max [-wiaka

by MacanaHUHT yerapaBuil 1LAPTIapUHU KaHOATIAHTUPYBYH
HyKTanap TyriaMu kasapuk ABCD typrOypuaknaH ubopar
Oynaau (2-1aKi).

o

A);?-”f

Macanagaru makcan GyHKUMS Mapkasy (2,2) HyKTaaaH
nbopar OYnraH annMncaap owacMgal TamxKuil TOTraH.

by MacanaHWHI ONTHMAaN eUYMMU MYMKKUH OVIraH pexanap
tyrninaMuHuHr C yuugaH ubopar 6ynaau. JIeKMH, yMyMuil xoJiaa,
YM3MKCU3 MporpaMMasiall MaCaUlaCHHMHT MakKcal pyHKuuscura
ONTUMaJ KUIiMaT GepyBUM HYKTa (TasiHy €4MM) MyMKUH OYiran
pexangap TYMJAMMHMHT YeTKU HYKTacuaa 3Mac, 0anky MYk
HYKTACUJAaH XxaM, yerapaBui HyKTacuias xaM ubopar oyaunium
MYMKUH.

154

www.ziyouz.com kutubxonasi



YMmymuit xoana (8)-(10) kypuHuuiga 6epunraH 4YM3UKCU3
riporpaMMasialill MacajacMHY K¥pamu3s Ba Oy MacajlaHUHI reOMETPUK
TatKUHY Grnad TaHuwamMu3. Macanagary (8), (9) waptiap EBkivzi
daszocuna MyMKUH OyiraH pexanap TyrlamMuHu Oepaau. by
TYMIAMHUMHT HYKTaTapy opacuaaHd Makcan hyHKUMAra MUHUMYM
xiimaT GepyBUM HYKTaHUW (ONTUMAal HYKTaHW) TOMMWLU Kepak.
BYHUHT YIYH MyMKUH OVJrad pexanap TYTUIaMUHUHT 3HT MacT

carxm (X, ,X,, ...,X )=Q runepcupTu GriaH KecuIraH HyKraCHHH
Tomyut Kepak. by Hykra 6epunran (8)-(10) MacanaHuHr onTrMal
eUMMUHH Bepanu.

(8)-(10) mMacajiaHUHI ONTHMal €UYMMHUHU TEOMETPHUK
Tankuiyar ¢oiaanaHud Tonul yYyH KyMunard MUUIapHy aManra
OLIMPUIL Kepak.

1. MacananwuHr (8), (9) uerapaBuil mapTihapWHH
KAHOATIAHTUPYBYY HYKTaap TYMJIaMUHU, STbHU MYMKWH OYnTaH
pexaaap TYIUIaMHUHU Sicalll Kepak.

2. f(x,,x,, -...X,)=Q rUrepcupTHH sicalll Kepak.

3. Q HUHT KHIMATHHA Y3rapTupub 60pUs, 3HI NMacT CaTxJIv
FHMNEePCUPT TOMWIAIW €K1 PYHKLUMSHUHAT KyRWIaH yerapajaHMaras
IKAHJINTY aHUKJIAHAIU.

4. MyMKUH OYnTaH pexanap TYIUIAMWHWHT 3HT NacT caTx/iu
runepcupT OWilaH KeCHATaH HyKTacu aHukJjaHaau Ba f(x)
GYHKUMSHUHT By HyKTazard KUiMaru Tonunauu.

Ky#iumaru macanady reoMeTpUK HHTeplipeTauusiiaH
doinanaHubd edamus.

Mucon:

x,+x,54

X, +X,25

x, &7

X,26

x,20, x,20

Z=x ’+x max(min)
Fuyimiu: By M’]C&HaHI/IHF MYMKUH OyaraH pe)szap TYIU1aMu
KaBapuk Tyr1am OYiMaiiin, akcuHya, ukkuta aipum K, Ba K,
KUcMaapaan yuoopar 6ynanu (3-1aki1). Makcan GyHKLNs Y3MHUATD
MHUHUMAT kniiMaTu Z=17ra A(1,4) Ba L(4,1) HyKTasapna spuiLiany.

D(2/3,6) Ba N(7,4/7) Hykranapaa aca GyHKLUS 0Kl MAKCUMYM
Kuiimartnapra spuitany. Z(D)=328/9; Z(N)=2417/49.
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J-waxa

JIokan mMakcuMyM KMHMAaTIIapHU TakKochall Z, dynxums N
HyKrana mobail MakcUMyMra 3pUILMILIMHUY KypcaTand. D Ba N
HYKTaHWHI KOOpAMHaTalapy Ba yiapaard Z GyKUMSHUHT KUAMAaTH
Ky#inaarnya tonwianu: D(x* ,x*,) HykTa X,=6 TYFpH 4M3MKIa Ba
X,=4/X, 5rpU yM3MKJa €TraHW YYyH YHUHT KOOpIMHaTatapu Oy
TEHIJIaMaIapHU KAHOAT/IAHTUPHILLIM Kepak, SThHM:

x7:6 * 2
) xl:: * b *)
r*_43 J Z :xl~+ |
.42—’_; *

X, X7=6

F4

7*=328/9=2(D)
Xyanu wyHuHraex, N HyKra X, =7 TYFpH YH3UK Ba X,=4/x,
3TPH YH3UKHUHT KECULIIaH HYKTacH OYJIraHu yuyH YHUHT X,
X!, KoopaAuHaTanapy 6y TeHTNaMalapHU KaHOATIAHTUPUILIU

Kepak, AbHHU: .
x =7

x' =7
4 4
x;’ = pad x‘z = 5
X
Zn - xoz +x“2 Z“ - 2_i“7
P 49
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MycTakun euuin y9yH TORIHMPHK,

I'padbuk ycyanan doiaanauud, Kyiuaaru Yus3UKCH3
TiporpaMmanail MacaaaCHHU €4MHT.

X, +2x, 22

X, +x,<6 , o )
\ Z=2(x,-7) +4(x, -3)"—  min(max)
2%, +x, <11 -

x,20,x,20

3-§. Hlaprcus oONTHMAANAIITHPHIE XaKHAA AHPUM TYUIYHYAAAD.

[LlapTcus onTUManaTHpyiL MacaiacH.
HIapTcu3 sKCTpeMyM MacanqCHHUHT e4UMUHU TOMWLI Tanad
KWJUHIAH OVJICHH, SIbHU: fiX) = f(x,, X,..., X)
OYHKUMAHNUHT MAKCUMYMHUHU (MUHUMYMUHU)
X=(X, Xp..., X,) €E,
HYKTajlapia KUAMPUIL MYMKUH 6¥iacuH. Arap f(X) ¢yHKLHMs
OMpKHYM TapTUbIKn xocunaaapu 611aH OUpraaukKaa y3nykcus
Oy1ca, YHHHT DKCTPEMYMU KYHHJaryd TeHT1aManap CUCTEMacHHU
KaHOATAAHTUPA/IH:
oIV (1)
A /
Hemaxk, 6epuriran f(X) dyHkumus X, HyKrana 3KCTpeMymra ara
OyAmuY yayH 6y Hykra (1) cucreMaHMHT eYyMMH OYIMILIM Kepak:
AT S R - o
(/)C/
(2) tedramkiuap X, Hykraga f(X) QyHKUMUSA JOKAT
MakKCHMYM €KM MUHWUMYMra 3ra 6yjraHja, iy HyKTaaa yHIaH
nTa X, X,,..., X HOMablymjap GVii4a OJIMHTaH XYCYCHit
xocusanap 0 ra TeHTr 6VAMLI KepakIMrMHW KypcaTtaau. JlekuH
OyHaaH (2) ulapTHU KaHOoaTJAaHTUPYBYM Xap KaHaail HyKTa
XaM (QyHKUUSITa JTOKAN MakCUMyM €KM MUHUMYM KWiMar
Oepa/iv OeraH Xyjaoca Keamod YUKMainu.
(1) cuCTEMaCUHMHI eYUMNAPUHU cmayuoHap HykKTajlap neb
atanmui. bepunran f(X) dyHKUMS DKCTpEeMyMra 3pULLIaJAMraH
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HYKTa cTaloHap HyKTa 6Ynaaq, 1eKUH Xap KaHlai craiMoHap
HyKTana xaM GyHKLUKHS 3KCTPEMYMTa 3priluagepMaitiy.

Hemax, (1) wapt GyHKLUUS IKCTPEMYMUHWHT MaBXYIAWT1
YYYH 3apypuil 11apT, JIeKUH y eTapiau sMac. Kyiuaarv teopema
CTallMOHAP HYKTAHWHT OUPUHYM Ba UKKWUHYY TapTUOAN XyCyCHid
XOCHUIAIapU YITYKCH3 BYirad n yarapysumin yanykens f(X)=f(x
X, ..., X, ) QYHKLMAHUHT 3KCTPEMAIl HYKTacH OVIIILIN YIVH eTapiin
HIApTHU K¥pcataau. TeopeMaH HCOOTCU3 KEJITTUPaMu3.

Teopema: X, craumoHap HyKra 3KCTpeman Hykra Oynuuin
YuyH Iy HyKTaja Kyiiunary I'ecce matpuuiac 1e6 atanysuu

(X, Pf(X,) (X
ox? x,0x, Ox,0x,
If(X,) (X, (X,
HIX]=| 5 0x, ox Ox,0x,
af(X) f(Xo, (X))
ox,0x, oOx,0x,  0x.

MarpuLa Mycdar aHukJianrad (6y xonna X, -MUHUMYM HYKTa),
€k MaHOUI aHuknaHraH (6y xonaa X -MakCUMyM HyKTa}
OV IULLIY eTapAnIUD.

HeMak, X, CTallMoHap HYKTa MUHUMYM HyKTa OYTMLIN YUYH
1y HyKTagaru 'ecce maTpuuacu Mycbat aHWUKAaHTaH Oynuiuy
eTapiv 3KaH. Xyanu wyHaan, iyn 6wian X, craluMoHap HYKTaHUHT
MAKCUMYM HyKTa OYnniim yave H[X( ] HuHr maHd#it aHuknaHran
OVTULLIM eTapAu 3KAHIHTH KYpCaTHIU MyMKHUH.

I-mucon. bepunran GyHKUUSTa IKCTpeMan KUIMaT GepyBuu
HYKTanap TOMUJICHH.

2 2 2
Sa,%,%,) =% +20 2,06 ~ X =X, —X;

Fuumu: GyHKUNsT 3KCTPEMYMU MaBXYITIMTUHUHT 3apypuil
LiapTu:

4GS )Gf(X)af(X)

Vf(X :
f(Xy)= & o, o,
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byHaan

of of
— =0, e == ()
ox, 0x,

by TeHrnamanaH Ty3uiAraH CUCTEMAHWHI e€4YUMH
X, =(1/2,2/3,4/3) ctauMonap HyKTa Oynaan.

ETapnviuK tiapTUHUHT GakapUJIMIIMHUA TEKIIUPHLT YYYH
['ecce MarpuLiaciy X HyKTala Ty3aMuU3:

-2 0 0
H[X,]=|0 -2 1
01 -2

By mMarpuuaHKrHr 6ol MMHOpIapU Moc pasuiliaa -2, 4, -6.
MabaymMku, arap MaTpuLaHWHT 601U MUHODJIAPWAAH TY3WJIraH
COHJIAp KeTMa-KeTIMTHIa Uiliopa anMalliMHyB4YM OYiica, 6epwiran
Marpulia MaHbuit aHukIaHraH 6ynaau. Jlemak, X, nykrana f(x,,
X,, X;) @YHKUMA MaKcumyMra spuiiain. MacanaH, oKopuaa
Kypuiran Muconnaru f(x, x,, x)uu —f(x,, x,, x;)ra
anmawtupub, X =(1/2, 2/3, 4/3) HYKTaHU MWUHUMYM HYyKTa
3KAHJMTVHU KYPCaTULLl MYMKUH.

Arap H{X | HoaHuK Marpuua 6yica, X HyKTa arap HyKra
oynanu, sisbHK Oy HyKTana GyHKLMUA 3KCTpEMyMra 3pULLIMaiiv.

2-mucoan.

2
J(x,x,)=8xx, +x,

(BPYHKLUMSIHUHT 3KCTPEMYMHU TOTTUJICUH.
DKCTPEMYM MaBXKYIJIMTMHUHT 3apypuil iapTura Kypa:

of of

—— =0, =
0x, 0x, 0

byrpan 8x,=0, 8x,+2x,=0.

By tenrnamanapnan tysunrad cucreMmanu eun6, X, =(0,0)
cTallMoOHap HYKTaHW XOCWJT KMJIAMA3.

DHAW CTAlMOHAap HYKTaHWHT 3KCTpeMall HyKTa OYIMULITHK
1apTUHKU TeKIIUPUIL YUYH [ ecce MaTpULIACUHU Ty3aMU3:

0 8
H =
s o
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By marpuuaHuHr 601 myuHopnapu: M =8>0, M,,=0. Marpuua
netepMeHaHTu 3ca — 64<0. lemak, I'ecce MaTpULIGCMHWHT MILIOPacU
aHuKyanmaraH. by xonga X =(0,0) Hykra arap Hykra 6ys1a1u.

IOkopuaa KypuJaraH TeopeManaru 3KCTPEMYM
MaBXYIJIMTHHUHE €TapiIuK [aptinapyu oup aprymeHTIn fX)
GyHKUMS YUYH Kyliuaaruda 6yaanu.

Papas Kuhaiauk, X CTalMoHap HykTa OyiacuH, y xohia
f(X,)<0 6ynca, X, Hykraga byHkunus Makcumymra, f (X )>0
GyaraHga 3ca MUHUMYMTa 3puilain. Arap Oup apryMeHTIu f(X)
dyHKLHs y4yH X, cTauroHap Hykraia /(X )=0 6¥nca, okopu
TapTUOIU xocunaanapHUHT X, HYKTajarn KMWMaTiapuHu
TEKLUIMPULL Kepak. by xom1a Kylinaaru teopema YpUHIMANUP.

Teopema: X craumonap wHykraga /(X )=0, f "(X)=0,...,
Lo (X =0 Ba (X )20 6ysica, Oy HyKra

a) 1 ToK coH GyJiraHaa 3aruNuiL HYKTa;

6) n XydT coH OyaraHaa 3KCTpeMan HyKTa OVnaau xamjaa
S(X)>0 na dynxkuust MUHUMYMra, f(X )<0 ma makcumymra
IPULIAIM.

3-mucon. 1) f(x)=x* GYHKLUHUAHUHT 3KCTPEMYMH TOTIUIICHH.

S(x)=4x3=0, x=0 craunMoHap HyKTa OVnamu.

S0)=,"(0)=,"(0)=0; f™(0)=0.

n=4 xydpT coH. Jlemak, x=0 HyKTa PYHKLIUS YUYH 3KCTpeMal
HyKTa 6y1anu.

f®(0)=24>0 6ynranu yayH x=0 HykTana 6epunrad GyHKLHUA
MUHHUMYMTa 3pUiaan. (4-11axn)

2) g(x)=x*

g'(x)=3x*=0, x=0 cTalLMOHap HYKTAa,

g'(0)=g"(0)=0, g"(0)=6Ne0

n=3 710K coH. Jdemak, x=0 HykTa GYHKUUSHUHT STUIWL
HyKTacH 6ynanu. (5-waku).

fix ),f\

4-maka S-waka
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4-§. Hlapraapu Tenraukiapaan n6opar 6yaran waprin
3KCTPEeMYM Macanacu. JlarparxHuHr aHKKMAac
KYHaiTyBuUMAAp yCyam

®apa3 kunalnux,

Z=f(x,, X,,...x,) max(min) g(x,, x,,..x))= b, (i=l,...m)
MacanaHu eyl Tanab KWIMHCUH, ABbHU g(X,, X,...X )=b
(i=1,...,m) TeHrnaManap CHUCTEMacCUHU KaHOaTJIaHTUPYBUM Ba
Z=f(x,, X,,...X) OYHKUMAra MakCUMyM (MMHMMYM) KHiimaT
OepyBun X=(X,, X,,...X ) HyKTaHU TOMMII Kepak GYJICHH.

g(x,, X,..X) Ba f(x,, X,..x) GYHKUMSIAD Ba YIapHWHT
XamMma X, X,..., X HoMawiaymiuap 6Yiduua oJiMHraH Xycycui
Xocwiianapu yanykeus ned ¢apas kunaisink. HoMabaymiapra
HOMaHGPUIIMK apTH KYMMarasga Macanadn JlarpaHxxHUHT
aHWKMAac KYnalTyBuMIap ycynu OuJlaH euuil MYMKMH. ByHH
KyWuaard xycycuit (n=2) mMacaja MUCOJda KYpaMu3:

g(x;.x,)=b
Z=f(x,, x,) max(min)
by Macana yyyH
F(x, 0 )=f(x) +A(b-g(x))
byHkumaHu Ty3amu3. by QyHkumsasan x, x, Ba A jap 6yiinya
Xycycuil xocunanap ofimd, yJapHyY HOJITa TEHITIaiMU3.

oF _ of _/1,59}3 =0,j=12
154 ﬁxj axj
" oF
C —b-g(X)=0
Y g(X)

by epna: «F-Jlarpanx ¢yHxuusgcu, A - Jlarpanx
KymaiTyBunnapu» 1ed ataraau.

DHIA YMYMMI XOJIHM, SBHU HOMabiyMiap COHM n Ta Ba
TeHraamanap coHym m(m<n) Ta 6yirad macanaHu Kypamms. by
Macana yuyH Jlarparx dyHKHUSICU:

F(X,A)=f(X)+ Y 2 (b-g,(X))

i-1
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Kypuuunwmaa 6ynaau. by epna: X=(x,, x,,...x ), L=01.1,,..1
Jlokan aKcTpUMYM MaBXYITUTAHWRTE 3apypUil LapTu

PN _HO) $ 0 _,
ax, ox, = ' ox,

OF (X, A)

AL o (X)=0
o ,—&(X)

TEHIIamMasiap cucremacujiad bopar. Arap f(X) Gyskuust X HyKrana
OKCTpeMymra sra Oynca, mynaai A =(r‘...A ") BEKTOp MaBXyil
Oynandky, YHUHT yuyH (x,%..x " A"..A %) HyKTa okopuia
KEATUPUIITaH cUCTeMaHUHT eunMy Oyriaan.

Mucoa. Jlarpanx ycyaunad dhoiganalud, KyHnaark 4M3smkeus
rporpaMMariaill MacaiacuHu eUnHr:

X, +x,=1
- £=x X, (max)
Euuue: JTarpaHxK GYHKUMSCHHN TY3aMU3:
F(x,X,,M)=x X, (X, +X,-1)

by GyHKumsagan x,,x, Ba A nap 6yiinua Xycycnit xocuianapHu
0M0, yriapHu Hojra teHrnaivims. Hatukaga Kyiinaaru cucremMara
3ra 6ynamMus:

X, +A=0
x,+A=0
X +x,-1=0

CucteMaHu eumill HaThxKacuaa GepiiraH MacaIaHUHT ONTHMA
CUUMMHU aHUKNAUMU3: 2*=-1/2, x* =x* =1/2; Z=1/4

MycTakui eyuiil yayH TONIMNPUK

Macananu JlarpaHx ycyiau 611aH €4HHT:
x? +x? =1
1 2
Z=x+X, (max)

5-§. KaBapuk nporpammaJjain

KaBapWkK T[iporpaMMananl onTUMalialliTUPU L
MacalaCHMHUHT OUp OYaAuMK O6YIN0, v KaBapUK QYHKLUMUAHHU

KABapUK TVIMaaMaa MUHUMANAATUPUIL (MaKCcUMalall-
TUPHLI) Ha3apusICUHU VpraTaau.
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bowikaya kuaub aiTraHja, «KaBapukK Iporpammanatu
macaiacu» ieraHaa

g!(x):gl(xl‘x27"'>xl1)‘£bl i:l’m (])
x, 20(j=1.n) )
Z=f(x)= {(x.%,,...,x,) > min 3

KVpUHUIIAArK Macasa Hasapjaa Tytunaau, OyHaa g(x), f(x)
dyHkumsnap GoE | kaBapyk T¥nilamia aHMKJIaHTaH r1acTra KaBapk,
byHkunsamp. Arap f(x), g(x) dynkumsuiap G 1a aHMKAaHraH
loKopura KaBapuk QyHkuusinap 6¥aca, y Xojiaa KaBapuk
TiporpaMMalialll Macanacy Kyiuaari KypuHuina Gepunanm:

gi(x):g,'(xlexzr--ax,,)Zb, i:I,m (4)
x, 20(j=1n) ©)
Z=f(x)= f(x,%5,...,X,) —> max 6)

(I)-(3) Ba (4)-(6) MacananapHu €YUl ycyiapu GuiiaH
TAHWLIVLLUIAH ONAMH KaBapUK Ba 60TUK DYHKIUAIAP XaKuIaru
AlpUM TylIyHYaIap OUTaH TaHUIHAMU3.

Kasapuk ea 6omuk dhynkyuaiap 8a yaapHure 3KCmpemymu

[-mawspugp. Arap f(x) dynkunsa GcE kaBapuk Tynnamiaa
aHugAanraH 0yaub, mxtuépui x,€G, x,eG HykKranap Ba
O<a<l coH yuyyH

flax,+(1-a)x)) < af(x,)+(1-a)f(x)) (7)
TEHTCU3AUK YpUHAKW O¥ica, f(x) dyHKUUS «DOTHK (racTra
Karapuk) GyHKuMs» deiunanu. boiukara adtraHga, Z=f(x)
IMNepTEKUCAUK NacTra KaBapuK OYIUILIM YUYH YHUHE UXTUEPUH
UKKWTA (X,Z,) Ba (X,,Z,) HYKTajlapuH¥ TYTAIUTUPYBYU KecMa
TMNEPTEKMCIVKHUHT CUPTH/A €KUM YHIIAH I0KOPHIA ETULLIM Kepak.
2-maspugp. Arap f(x) pynkumns GcE kaBapux Tyniamaa
aHukaaHraH 6yaub, nxtuépuit x €G, x,eG Hykranap Ba
O<a<l coH yuyH
flax,+(1-a)x,) = af(x,)+(1-a)f(x) . (8)
TCHIAWK VpUHIU OYnca, f(x) QyHKUMSA «roKopuca kagapux
Gvrrxuus» 1ed ataiany. .

Arap Z=f(x) runepTeKUCIUK KOpUra Kaapuk O¥ica,
YHUHI MXTHEPUN MKKK (X,,Z)) Ba (X,,Z,) HyKTanapuHu
TYTAUITUPYBYM KECMA LY FUMEePTEKUCTUKHAHT CUPTUAA ETANH,
- €KW YHUHT MacTUAaH YTaau.
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3-mavpugh. Arap wxTnépui nkkuta x,€G, x,€G HyKTanap
Ba 0<a<l COH YuVH
flax,t(1-a)x)) < af(x)+(1-a)(x) 9
EKM
flax,+(1-a)x,) > af(x))+(1-a)f(x,) (10)
TeHrcusnuknap ypuuam 6¥aca, Gk kasapuk Tyniaamaa
aHuKJIaHTraH f(x) pyHKLUME KaTbUii NMacTra KaBapuK €K1 KaTbui
IOKOpHIa KaBapHk, (pyHKLMS AeHWIann.
Arap f(x) pyHkums GcE_ na Karbuii lokopura kasapyk, 6yiica,
yxonna - f(x) gpyHkLms KaTbHii nacTra KaBapuk, 6Yiaay Ba akCHHYA.
Arap f(x) dynkung G KaBapuk TYhamaa aHMKJIaHrad
nactra Kapapuk gyHkuus 6ynca, MXTUEPHIA COHIATH X, X,,...,
x, €, HyKTanap ydyH Kyiinaaru MyHocabar ypurau 6¥ianu

S Ax) S 4,0 (%)
_ j=! j=1 (i
4,20 > i =1
/=1

Xyanu wyHuHraek, arap  f(x) dbyuxuusa G kaBapuk
TYrjlaMia aHUKJaHIaH OKopura KaBapuk, $yHkuus 6Vnca,
UXTUEPUI COHMAMM X, X,,..., X €G HyKTanap yuyyH Ky#wumarn
MyHocabar YypuHIu 6ynanu

1 n
OWEDEDWNICH
o=l j=t
n
(12)
4,20 YA, =1
1=1
Kasapux Qynkuns Kyiuaara xoccajuapra ara
1. G kaBapMK TYrnamna OeprnraH f(x) pyHKILMS NACTTa KABAPUK,
Oysca, UXTUEPUIN XaKMKUI b cOH yuyH f(x)<b TEHTCUITUKHU
KaHOATIaHTUPYBYM HYKTanap TYIjiaMm Xam NacTra Kapapuk, 0ynanu.
2. G kaBapuK Tyrnamaa 6epunrad f(x) GyHKUMS I0KOpUra

KaBapuk OVnca, b uxtuépuit con 6¥nranna f(x)=b
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TEHTCU3NMKHU KAHOATHaHTUPYBUYM HYKTanap TYynnaMu Xam
IOKOpUTra KaBapUK OViagu.

3. Ukkuta G, Ba G, KaBapMK TYTUIAMHUHI KECHULIMACU XaM
KaBapuk TyruiaM 6ynraniniru cababimy rokopuaaru 1-2 xoccanapaaH
KyWHaarv xyjiocaHu yukapuil MyMKyH. G KaBapuk, TYTIamaa

aHukgaHrad g(x) (i=1,..., m) yHKuMaIap nacrra (loKopura)
KaBapuk 6yam0, b, (i=1,...,m) uxruépmii connap 6ynca,
() b, (g0 2 b) (i=l,.., m)

TEHTCU3JIMKAAP CUCTEMACHMHU KaHOATJaHTUPYBYM HyKTasap
TYriamMu rnactra (1oKopura) Kapapuk TYIiam 6ynanu.

4. G xaBapuK Tynnamaa aHukiaHrad g(x) (i=l,..., m)
dyHKUMSNap nacTra (lOKopura) KaBapuk O¥yica, yjlapHUHI
HOMaHObHUI YM3NKIW KOMOWHaLMICHIaH ubopar 6ynraH

g(x)=Zrg(x), A0, i=T,m
dyHKiMsg xaM nacTra (10Kopura) KaBapuk 6ynanu.

5. G KaBapuk TyTuUIaM/1a aHUKIaHraH f(x) dbyHkuLMsiap rnacrra
(tokopura) xkapapukK OYnAMIUM YUYyH Yy ¥3 Muura onaraH
HOMAaBJIYMJIAPHUHT UXTUEPUIT Oupu OViiMua, KONTraHJIapuHUHT
¢duxkcupnaHraH kKuiMatiapuia, rnacrra (loKopura) KaBapuk
OVNVUUIUTY 3apyp Ba eTapJMAaup.

6. Arap f,(x), f,(x),....f (x) byHkumsiaap KaBapux G TyTiamaa
aHMKJIaHTaH KaBapUK (hYHKLMANAp Oyica,

f(x) = max f,(x)

¢hYHKLUMS XaM KaBapWK Oynagy.

4-mavpuch. f(x) kaBapuk dyHkumsHuHr GcE tymamuary
rino6an MakCUMyMy (MMHUMYMH) Ie6 Xap KaHnait X € G Hykrana

f(x")>f(x) (f(x°)<f(x)) (14)

TEHTCUIIUKHU KaHoATNaHTUpYBYU X° € G HyKrara anTuiaiu.

Arap (14) TeHrcusnuk x"eg(x") HyKTa yuyH YpuHiu 6ynca,
x" HyKTa f(X) GYHKLMAra JOKan MAKCUMYM (MUHHMMYM) KUitMaT
OepysuM HykTa O6Vnanu, Oy epaa:

e(x")={x, |x-x9Y<e}

KaBapHK DYHKLUMAHUHT 2KCTpEMYyMMUIa JOMp KyWunaru
TeopeMaiap YypUHIRAMP.

[-meopema. Arap f(x) dyHxkuus G KaBapukK Tyrjiamzaa
AHMKJAHTaH facTra KaBapuk (QyHKLMUs GYica, YHUHE UXTUEPHH
JIOKaZl MUHUMYMHU r1o6an MUHUMYM OVnanu.
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2-meopema. Arap f(x) dyHkums G Kapapyk Tyruiamaa nacrra
(roKopura) Kasapuk, 0Vaub, 6y TyruiaMra Teruiii UKKuTa X,,
x,eG HyKTanapaa rinoban 3KcTpemMymra spuuica, oy
HYKTANapHUHT KaBapUK KoMOWHauusacuaaH ubopar 6ynraH
VMXTHEPHI HYKTaJa XaM rioban 3KCTpeMyMIa 3pULiain.

3-meopema. Arap f(x) ¢dyHkumua G kaBapuk Tyriamaa
AHWKJIAHTaH KaTbUii nacTra (10Kopura) KaBapuk hyHKLms Oyica,
y Y3UHWHT 110041 MUHUMYMHra (MaKCUMyMHMra) Wy TYTIIaMHWUHT
daxkaTt 6MTTa HYKTacKa 3pHLIaIn.

4-meopema. Arap f(x) dyHkumusa G KaBapuk Tyriaamia
aHUKJIaHTaH nacrtra (1oKopura) KaBapuk Ba
mnddepeHUMANNAHYBYM DyHKUUA OVaund, uxtuépuilt x'eG
nykraga VI(x9)=0 6¥nca, f(x) dyHkumusa x° nyKraga rnoban
MUHUMYMra (MakCHMMyMra) 3puilaan.

6-§. Jlarpanx (pyHKUUACHHRHE 3rap HYKTACHU.
Kyn-Takkep mapraapy.

(1)-(3) xamaa (4)-(6) Macananap yuyvH Jlarpanx
DYHKUMUACUHM TY3aMU3

FUX Xy Xy A A Ay ) = A (X X, ) 4 D Ab = g (3, Xy x,)) (15)
il

S-mawpucp. Arap X'=(x", x°,..., x ") Hykraga f(X"A)
dyHKUMA MUHKHMYMEa paumd, A=, A0, A ") HykTaja
F(X,A") dyhkuus Makcumymra spuuica (X°,A% Hykra F(X, A)
«Jlazparc dhynxuuscunune seap Hyxkmacu» 16 atatain.

Arap (X%, A% nykra (1)-(3) macana yuyH Ty3uaras Jlarparx
dynkuusicu F(X, A)HUHT arap Hykrtacu 6yaca, X" HUHT KMYKK
£ aTpodunaru

(e(x")={x, [x-x|<e})
nxtuépuit x>0 yayH A’ HUHT € aTpoduaaru
(e(A)={A, |A-A'<e})
UXTHEPUI A20 yuyH
F(X°, A)<F(X', ADY<F(X, AY) (16)
MyHocabaT YpuHIu 6Ynaau.

Arap F(X, A) Jlarpanx dyHkuusicu (4)-(6) macana yuyH

Ty3wiaraH 6yica, (16) MyHocabar Kyiuaary KypuHuLiaa oyaand.
F(X, AY<F(X", AY)<FE(X®, A) (7
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(16), (17) myHocabarnap F(X,A) larpavx dyHKLIKXACH 3rap
HYKTACHHUHT MaBXyainrn xakuaa, f(x) sa g(x) (i=1,..., m)
byHxkuMsinap auddepeHiManIaHyBIyd GyiMaraH Xoa yuyH 3apypuid
Ba eTapAWIVK 1IapTiapyuaaH ubopar.

f(x) Ba g(x) (iI=1,..., m) dyHkuusnap mmbpepeHmraiaHyBIn
6¥nran xoaga Jlarparxk dyHkiusicd F(X, A) HAHT arap HyKracu
MAaBXKYUTUTMHUHT 3apypHit Ba eTapawnk niapwiapu (1)-(3) macana
yuyH KyWnuaaruia udoaanaHamm:

OF(X°,AY) (18)
6x,
an(X A)_.O X020 (19)
ax/.
OF (XA _ 20)
EY3
0 4] ' .
2 OFXLA) o s Q@1
I al 1

i

Maxkcan QYHKLUUSHUHT MAKCUMYMH Kuavpuianurat (4)-(6)
Macajia yuyyH sca Oy wapiiap Kyiiuaard KypyMHuiira sra 6ynaau:

~ 0 0
OF (X LA) (22)

ax,

0 0
xq w_):m x>0 (23)
a g
x/

OF (X °,A°) |

) 20 (24)
po OPLAD 220 (25)

' oA

OCOHNMK BUNaH KYpULL MyMKMHKH, arap (18)-(21) Ba (22)-
(25) myHocabariap 6axapuica (16) Ba (17) MyHocabarnap ¥3-
y3unan Gaxapunanv. WIynuur yuyH (18)-(21) Ba (22)-(25)
MyHocabarnapHy JlarpaHX (GyHKUUACUHUHT 3Tap HYKTacH
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MaBxyaaurd xakuaa KyH-Takkep wiapriaapu 1ed TywlyHamMus.
Bynaa Kyiinaarv teopema ypuHau 6ynanu.

S-meopema. F(X,A) GyHKUMS 3rap HyKrara 3ra OYauuuiMmv
Yy4yH Makcan GYyHKUMSHUHT MUHUMYMU Kpanpuiaaaurad (1)-(3)
Macana yuyyH (18)-(21) wapTiapHMHr, Makcan QyHKUUSTHUHT
MaKCUMYMU KuaupunaauraH (4)-(6) macana yuyn (22)-(25)
WapTHapHUHE GaXXapuinilM 3apyp Ba eTapauaup.

Kyn-Taxkep meopemacu.

g (xX)=g (x,,%y5...x,)2b, i=1m

x,20(j=1n),
Z=f(x)= f(x.x,,..,X,) —> max

MacanaHu Kypamus. Arap kaMuia 6urra xeG Hykraza (g,(x)>b,)
(i=1,..., m) TeHrcusnuK Oaxapuica (byHra Creittep apTh
neivnanu), KyH-TakkepHUHT KyliuIary TeopemMacy YpUHIUAND.

Teopema. X*20 HykTa (4)-(6) MacalaHUHT OfITHMaJl eUnMU
oynuiiy yyyH Oy Hykraza (22)-(25) MmyHocabaTnapHHUHT
GaxxapwIUUIN 3apyp Ba €TapIHIUD.

I-Mucoa. Tpadux ycyn 6unaH Kyiugary

2x, +x, 22,
2x, +x, <8,
2x, +x, <6,
x 20,x,20,
Z = f(x,.x,) =~x] —x; —> max
macajaHu eduHr Ba KyH-Takxep waptnapuHuHr 6axapuiinimHmu
TEKIUUPHHT.
FEuw. Macanauu rpacduk yeynia equo, YHUHE ONTUMAT e4UMH
X'=(0,8;0,4) Ba f(X")=0,8 sKaHIUIUHU KYPULLI MYMKMH.
BDHAM wyHaain A">0 masxya 6ynuo6, (X', AY) HykTana KyH-
Takkep WapmIapUHUHT DaXXapUIULIKHK KYpcaTaMus.

ByHWHI yuyyH 3Hr aBBan Oepuiran (1)-(3) Macana yyyH
JlarpaHx HYHKUMSACUHU TY3aMU3.
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X’ HykTaaa MacanaHvuHr 2-yerapasumil HiapTH KaTbui
TEHTCU3NMKKA alnlaHaau. JleMak, macana yuyn Crnelitep maptv
6axapunaan. by xonna Macana Hopmas 6Yan0, A° = 0 Gyaanu.

Jlarpanx dyHxuusicuaad x, (=1, 2) Ba i, (i=1, 2, 3) nap
OVMrua Xycycuit xocunanap oJlaMu3:

a—};=—2x1~1-2)p,—/1},
Oox, )
gx}iz—2x2+ﬂ1—iz—/13,
F - XY AY
~a—~:2xl+x2—2, Qfg—’/\~l=2-0,8+0,4—220,
o4, o4,
0 0
g]j—:8~2x,—x2, QF(X ’&=8-2-O,8—0,4:6>O,
oA, o4,
0 0
i=6—-2x1—x2, é?—Ii(fg—’il=6—O,8—O,4:4,8>O
oA, o4,

OF(X°, N’
o4,

waptra Kypa A, Ba A, nap 0 ra TeHr 6ynanu
oF (X0 , /\0)

o2,
Gynranauru cababnum A, 0 ra TeHr 6YAMacIUTK XaM MyMKHH:
0 OF(X°A)

! ox

g

=0

=0

TEHIMUKIA x;’>0, AeMax,
OF(X°,A° _
FELR) o (=12)
8x/.
oVynagy, SbHU
-2.08+24,-4,=0
=204+ 4 ~4, -4 =0
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A, =0, A, =0 oynranauru yyyn r =0,8 Ba A"=(0,8; 0; 0) 6y1anu.
Jemak, (X, A= (0,8; 0.,4; 0,8; 0,0). nykraga Kyn-Takkep
uiaprjapu daxapunasrTi. JleMak y arap HykTa Oyianu.

2-mucon. KyH-Takkep mwaptnapuaad doitnanadnnd X' = (1;0)
HYKTa Kyiuaary Yu3mKeHa nporpaMManail MacaiaCUHUHL e4MU
SKAHAUTUHU KYpCaTUHT

4x,+5x,<8
2x,+x, <4
x,20,x,20
L~ 9 2
Z=f(x)=x —2x, +3x,
Euuw. X°=(1; 0) HyKTaga MacanaHWHT yerapaBui luaptjiapu
KAaTbUIl TEHICU3IMKKa aiinaHaau; aemak, Creittep uaprtu

Baxapunanud. By xonna 2 =1 1e6 kabya kuiniu MyMKUH. HIyHuHT
yuyH Jlarpasx GyHKUMACH Kyiuaaru Kypudviuaa oynanu:

F(x, %y, A, Ay ) = %) —2x, +3x] + A,(4x, +5x, —8) + A,(2x, + x, = 4)

OHan KyH-Takkep wapTiapiHUHI OaxKapUaUILIUHU
TCKILUPaMU3.

0 10
FXA) (2 —2+44,+24)), 20
ox, ‘
0 A0
OF(X,4) _ (6x,+54,+4,) . =0
ox, ' '
0 10
OF (X A) _ (4x, +5x, -8) ., =-4<0
o4, '
0 A0
w:(le +x,-4),=-2<0
oA, ’
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OFXA) o

x, =0
Ox,
0 0
RN Ly
ox, ) i
0 A0
XN 1o Cy0m 0
04, '
0 AO
.a,,,}_:_(ﬁ_’é_).,ﬁ’zo =(-2) =>4 =0
04, ’ o

Uynaan kuaub, (X, AYD=(1; 0; 0; 0) nykra KyH-
TakkepHUHT XxaMMa WapTiapuHu KaHoaTJaHTUpaan. Jdemak, y
JarpaHx GYyHKUMSICUHUHT 3rap HykTacu 6yimaau xamna X°=(1,0)
HYKTa 6bepunrad MacajlaHWHT eyuMu 6ynanu.

MycTakua ey yyys TONIIMPHK.
Kyiivnark mMacanamu rpacvk yeyina eduHr Ba euum Kyn-
Taxkkep IapTAapUHM KAHOATINAHTUPULLIMHIA TEKLIHPUHT.
2x,+5x,220,
X,-2X,=5,
x,20, x,20,
Z=1(x),%,)=3x X,-X2,.

7-§. KaBapuk oporpaMmaian MaCaJACHHH €YHII YYYH TPAJAHEHT
1y yeyanap. Te3nuk OnjaH KyTapuiuil yey.am

dapa3 KuaalauK, YU3MKCU3 TIporpaMManall Macamsacu
Kyiuvpary KypuHuLia oepuiarad OyacuH:

2, (X, X0 X, ) <b, i=Lm (1)
x,20(j=1n), @)
Zma,\ = f(x) = j‘(x! »’XZ""’ xn) (3)

Oy epaa: (1)-(3) waptnapHu KaHoaTjaHTHpyBuU G Tynjiam
KaBapuk Tyriam Ba Z=f(X , X,,..., X ) 60TuK dyHKuUMa Oyiran
XONMHW Kypamu3s. bynpan tawkapu {(X) Ba g=g(X,, Xpseeos X.)
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dbyHKUMANAp y3nyKeu3, anddepeHUManriaHyBIu 6yaud, G
TYTUIAMHUHT MUKW HyKTanapy MaBxya Ae6 dapas Kuiamus.

Macananm eunin uxtuépuii X°eG HykragaH OolliaHaau.
HrepaTyB Xapaén HaTiokacuaa Xk HykragaH X¥*' Hykrara ¥Tuil
ydyH X* IaH O0oLLNaHyBYK LYHAA#H S, MYMKWUH OynraH RyHaimiHu
aHMKJIAKMHU3KH, UXTUEPUIT KMYUK A, >0 con yuyH X*tA s Hyp G
TYIIaMra TerMiuin 6y1cnH. bynna A, con X* HykranaH s_dyHanuu
Oyrua cUpKuil Macodacuaan uéopar. YHU aHuKial yu4yH Typiiu
ycysuiap MaBxyj. Macanad A, HY KyWylarMia aHuK/1ail MyMKUH:

A =min(}’, A"
Oy epaa: A’ — X*+i s Hyp OuiaH G TYMAaMHUHT KeCHLITaH
HYKTacura Moc KejyBuu A, HUHT KUWMaTH. A" QYHKUUSHUHT
X tAS, Hypaary MakCMMyMra MOC KeJlyBYM A, HUHT KMIAMaTH.
Arap A, — Oyiica, GepuiiraH MacanaHWHT Makcal GyHKUHSICH
IOKOpUIaH yerapaaHmarad 6ysiaau. Akc xonana, Hapbargaru,
FbHU XK1=X* +) s, HyKTara yTunaam.

MagrxXyJ1 rpagveHT ycysuiap Oup-oupuiaaH 8, AYHAIWILHY Ba A,
rapaMeTpHM TaHjlall ycynnapu ounan dapk Kunaad. Macaian,
ONTUMAI €4YUM TOMOH TeIIMK OusiaH Kyrapunuil ycyauaa X G
Hykragad X'€G ra s, itynanuus 6yiniua CUDKMILE HaTvoKacuia
yrwrarna Z=f(X) GyHKuvisa KuiiMaTu AZ=\ s_MMKIOpra y3rapain
(opraam), s, WyHaNMWHKM WIYHIaH TaHnaw Kepakku, Oy
WyHamuaary AZ HUHT KUMMaTh MakcHMyM OViicuH. ManbiiyMKu,
arap X*EG TYIUIaMHUHT MUKW HyKTacu GYnca, Oy HykragaH
HouinaHyBur Ba GepuiraH f(X) GyHKUMSHUHT MAKCUMaT VCUILHA
TabMMHIIOBYM §, iHYHanuiu VI(XY) rpanveHT iyHanuuizax néopar
Oynamu, apHu s =VI(XY), X*€G (nuku HyKra). Jlemak, 6y xonna
X* nykragaH V{(X*) rpaauent 6yitnab ), macodara cumxuui
Harkacuaa f(X) pyHKuMsra yuidy HyHaUILIAry 3HI Karra KuidMar
depysun X*'E€G HyKTara YTUAAOM:

XKH=XAs,

X Hykra G TYIUIaMHAHT YerapaBuh nyxracy 6ynud, VI(XY)
IrpaiyeHT LIy TYrsiaMAaH Talikapura iyHainras xofaa Hapbariaru
X**'e G Hykrara V(XY rpagvenT 6¥itnab HyHanuil HaTUXacuaa
3PULIMLI MYMKWH 3Mac, YyHKW Oy HYHaIMIL MYMKMH OVyiraH
WyHanu 6ynMaciurn MyMkvH. by xonga f(X) QyHKUMSHUHD
MakCUMa YCULLIMHW Xamaa X‘H-kksk HYpHUHT G TYrJlamMra Tervinu
OYIMIUMHY TABMUHIOBUHM S, AYHATMILIHM aHUKJIall Kepak Bynanu.

Arap tonunran X*'=X*ti s Hykraga f(X) QyHkLns
MaKCHMYMIa 3pULICa, ONTUMAT KUAWPULL KapaeHW TYXTaTUIa4Hu,
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akc xohna X< Hykrara GouutaHFdY HyKTa 1e6 Kapad, loKopuia
KAl KWIMHIaH XapaéH ssHa KalTagaH TakpopiaHaau. YMyMaH,
Oy >Kapa€H MacajaHWHT ONTHUMA] eYMMM X* TOIMITYHYa EKU
Makcan GYHKUUSIHHUHI YeKIn
MaKcHMMyMra 3ra 3Maciuru
D Vi Yi AHMKIaHTyHYa TaKpopiaHalH.
fi XAV KaBapuk, rporpammaall
A / MacanacuHM TpafiMeHT YCyn
OunaH eyuiu Xapaé¢HMHMU
Ky#Mary 6-1iaky €puaMua
N2 KypcaTaMu3. byHza derapaBuii
o A X 1apTiapy YU3UKIU 6Y1ub,
MakKcalx (GYHKUUS OOTHK
OynraH Macana TacBUpJIaHTaH.
« [Haxnna G Tynnam kaBapuk
Tynramaad (OABCD xynbypuaknan) ubopar Ba X°eG nukm
HyKra. By Hykragan V(XY rpamnent 6yinab a6 X' Hykrara
yramus. Hapbarmaru nykrara VA(X!) rpaguert iynamunu 6yiinga
VTULE MYMKMH 3Mac, yyHky G TyrnaMaaH Talikapura Yukuo
ket MyMKUH. yHUHT yuyH wyHAal HyHanMiIHY aHKUKIan
kepakku, y X'+l s nypuu G TynnamiaH Tauikapura 4YuMku6
KeTMachuruHu Ba f(X) OYHKUUMSHMHI MakcWMall YCULIMHMU
TabMUHIacKH. by UyHanuuw VI(X!') rpagueHT OniaH sHI KMUMK
Oypyak TallKuI KMIIYBYU S, BEKTOPHU aH Kkiaiau.
AHaNUTUK HyKTau Hazapaa OyHaai sekrop VI(X') Ba s
BEKTOPNAPHUHT CKasAp KyrafTMacy MakcuMyM OYIMIIKMK
WapTUaaH TOMUAAAU:

x4

max[V{(X"), s, >0

[aknna s, sexkrop G TynnamuuHr (AB) xecma Ounan
ycrMa-yeT Tywiaan. KeliuHry Kagamaapaa yerapasuii TYEpu
unsnk AB O6yitnat f(X) dyHxuus 3Hr xarra xuiiMaTtra
3PULLITYHYA CHTX MO Copunanu.

Ulaknaan xypunaauku, B uyxrana (yuu X? Ounan
Oenarvnainmnz) f(X) dywkuuns s, iyHanmmaarn xap Kajah
HyKTasiapra HucbartaH SHF KaTra KMiMarra spuilagv. by HykranaH
nasbargaruw Hykrara ytum yuydH VI(X?) rpagvent 6yiinad
fAyHanuul MymMKuH 3Mac, YyHkd Oy xonna G TyrniamaaH yerra
Yukub Ketuiit MyMKMH. LUYHUHT yayH

max|V{(X?), s,]>0
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WapTHU KaHOATIaHTUPYBYHM 8, HYHanuil Torunanu. by dyHaniuw
G tynnaMHuHr yerapacy BC 6unan yerma-yer Tyluann. laxsnan
ypuHaguku, X' Hykraga f(X) dyHkums s, #yHampary aur
KaTra Kuimarra spuliagu. byHaad Tawkapu X' Hykra f(X)
dbynxkuuara G TVraaMiaa 3HC Karra (onTUMan) Kiidmar 6epysum
HyKTaaup, QyHKM 0y HykTagarn VI(XY) rpaiMeHT Wy HyKTaaaH
yukyBuy Ba G Tyriamnaa TyBUM UXTUEPUI BeKTop Buian yTMac
6ypyak, yerapasuit unsux BC 6unaH yecrma-ycr Tywras s, BeKTop
6uaan aca 90° in 6ypuak Taikua Kuaaau. LyHuHT yayn
(VI(X%), 5,)=0 4)
TeHrnuK caxapuiaan. by TeHrnuk X' vykrana f(X) dyHKUMSHKHT
MaKCUMyMra 3paiuralauruiy kypcataaun. ywaai kunu6, X
Hykraga f{X) ¢yHkuMs onTuMan Kuimartra spyuwagu, X°
HYKTaHUHI KoOpAMHAaTalapy 3ca Gepuiirad MacalaHWHT onTrMar
eYMMUHU aHUKJTARIH.
DHAM KaBapuK riporpamMmmanail Macanacu (1)-(3) Hu rpaileHT
yeya OMIaH e4uiLL XapaEHWHU aHATMTYK PaBULLITA TACBUPJIaiMIK3.
Papa3z KMAAMIMK, ONTUMan edUMHM Kuaupuid xapaéuu G

TYTUIAMHUHT X° HyKTacuaaH GowsiaHcuH. Y xonna X*&€G
ONTUMAJT EUUMTa, IOKOPpWIA KY¥pcaTH/IraHiek, rpaiueHTt ovitsiab
iyranub 6opubd s3puIL MyMKUH. JlexkuH OyHAa
Xeri=X*+), VI(X¥)

HYPHU aHMKJIOBYM A, HW Tanfall 1y OuiaH KUHUHNALAaANKM,
yagarn X'eG oynub f(X*') muknop VHX) PyHKUWMSHUHT
VA(X*) WyHanuaari 3Hr Kkarra kuidMataan ubopat 6ynuim
kepaxk. Hemak, X&' HyKTauuHr KoopauHaranapu (1)-(2)
HapTAapHA KAHOATJIAHTUPHIUM KEPAK, SbHU

g, (X" + 4,V1(X"))<b,. i=Lm

5
X" + 4, VE(X*)2 0. ©)

by cucreMaHu ednil HaTUXXACUaA A, HUHT IUYHIAH MYMKKHH
OynraH Kuiimatnap opanurd {A',, A" | aHakiaHaaukun, yHaaru xap

oup A eln', A" | yuyn X' € G 6ynaan. Tonuaran opanukaar A,
Jiap opacuiia KyHWIraH LIapriapHi KAHOATAaHTHPYBYM A', HU TOMULL
YYYH KYHMAArW TEHTIAMaHU e4aMm3s:

(VI(XE+R, VI(XY)). VI(X4)=0 (6)
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by TeHrnamMaHuHr A eld,, 2] eanmuaa X'eG xamaa
XN mukaop f(X) dynkumasunr V(XY i#yranviugarm sHr
Katra KMiMaruaaH ubopar 6ynaau.

Arap A* e[A',, A" ] 6yica, A* =L" ned Kabyn Kajiamus.
bywnait A* ra moc kenypun X¥*!' Hykra G TYriamHUHT
yerapacuaa étaau.

Arap ontumal ¢YUMHU Kuaupuiunu G TYTIaMHWHT
yerapaBuil X*¥ HykTacugaH 6Gouwtacak €Ku, arap KUIMpHLL
TPACKTOPUSICHHUHT HaBbataaru Hykracu G TYnaaMHHUT
qyerapacu/ia eérca, onTUMall KUAUPUIIHU AaBOM 3TTUPUIL YUYH
S, MYHanNMIUHM aHMKAall Kepakku, Yy OMpUHuMAaH, yLOy
HykTagaru VI(X*) rpagueHTt dyHanuwvaas dapkin OViauim
Kepak, MKKMHYMIaH, Oy HyHanuw 6yinya i, Macodara CUDKALL
HaTikacuaa spuludiarad X< yykra G Tynnamra Terviiiu
OyuUIK KepakK. AHa 11y lUapTiapHy KaHoaTaallTUPYBYU 8,
A¥Hanuiu Kyhuaary MaTeMaTyK rporpaMMaiiail MacaaacuHMU
eYUIll OPKAIU TOMUNALU:

8.(s)=0, iel (7)
T,=(Vi(X"), s )-»max, (8)

Oy epia, | Kylinigary wapriap YpyHm OYIraH i MHAEKCAap TYIUIAMMU:
g(X¥)=b, i=1,..,m 9

ﬁsktzl, S = (Sg5ees 8y )

”

(10)

s, = fsp 458 bS]

(7)-(10) macananu eyt HaTxkacuaa VI(X*) sexrop 6unaH
SHI KWYMK YTKUp Oypyak TallKWj KWIAYBYM S BEKTOD
aruiandagr. byHaa (9) wapt X* HyKTaHWHI YerapaBuil HyKTa
SKaHAMruHu kypcataau. (7) wapt 3ca, X* HyKTaaaH
OoumiaHaauran s, WyHannw G TYIIAMHUHE MUKApUCHAA EKU
YHUHT yerapack 6Yiiad Daxapuiviln KepakjMIMHY KypcaTaay.
(10) wapt HopMaiTalITHPUIL WAPTU 6YINO, y S, BEKTOPHMHT
y3yHaAuIrUura xKyuwuiaran derapanad ubopatT. by wapr
kK¥iniamaranaa (8) QyHKUUSHNA YeKCU3 paBULLa OPTTUPULL
MYMKHH OYnapau. Anabuéria Typ/iu HOpMallallTHPUIL
LapTiapy MaBxya. YIapHHUHT Typiapura Kapa6 (7)-(10) macana
UMUMKW €KW YM3UKCU3 MporpaMMaiall mMacanacu OViuiin
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MYMKMH. S, BEKTODP TOMWNTaHY, X HyKTaHM aHWUKJIOBYU
A* e[d, A", ] H1 TOnaMus. byHMHT yuyyH
; (VE(X1),5)=0 (i1
wapTaad doiganaHamus.
OnTuMan KMAMPHIL XXapaeHUHU
maxT,=(V{(X*).s)=0, (12)
apTHH KaHOoaThaHTUPYBUM X* HyKTa TONMWITYHYA JaBOM
ITTUPAMUS.
Mucon. Bepwiran Macanasy rpajiMeHT ycyau Ovnad equHr.
2x]+3x2£6,
X, +4x,<5,
x,20, x,20,
Zmax=f(X)=x,+2x,—0,5x* +0,5x*,—5.
FEuuw. MacanaHuHT pexanapuaaH Talikui Tonrad G Tyriam
OABC 1yprbypuakaaH ubopar (7-waxi).

7-Wakn

X°=(1,5; 0,5)eG HykTaHu onamu3s. by Hykta OABC
TYpTOYPYAKHMHE UMKKM HykTacu. OnTuman KUaupuuiHp X°
HyKTagan Goutnaitmui. X° naH X' nykrara VI(X") rpagmeHT
AyHanuv 6yinad YTy MyMKUH.

o of(X*) of(X*
VI(X ):{ ( ), ( )j:(~0,5;1.5).
0x, 0x,
X' HYKTaHWUHI KOOpAHHATaNapUHU X, , X, Bunan GenrniaiiMms:
X]:(xu’ XIZ)
176
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XX:(XII’ xlz)
X=X+ VI(X),
X'=(1,5; 0,5)+% (-0,5; 1,5),
x,,=1,5-0,50, x,=0,5+1,54
OHAM A, HUHT MYMKWH OyiraH Kyimariap opalvFUHU
aHUIKJIAaMK3. BYHUHT yuyH Kyiuaard cuCTeMaH| TY3aMK3:

2(1,5-0,54,)+3(0,5+1,54,) <6,
1,5-0.54, +4(0,5+1,51,) <5, (13)
1,5-0,54, 20,

0,5+1,54, > 0.

By cucremanu ey,
[
. [4h
IKAHWHU aHUKJIaMMU3.
DHM

A" 1=[-6,3333; 0,2727]

Xi=Xo+p* Vi(X), X'eG
LapTIapHU KaHOATAAHTUPYBYM A <[A' , A"] HM TONaMM3.
byHUHT yyyH
(VE(XY), VI(X*))=0
TEHIJIAMaHU e4aMU3:
VAXY)=(—0,5+0,54 , 1,5—1.5% ),
VE(X?)=(—0,5; 1,5).

Hemak,
(VE(XY), VEX)=((—0,5+0,5% ; 1,5—1,54 ),(—0.5;
1,5))=0.
byHnaH
0,25~0,254* +2,25-2,252* =0
KM
2,50* =2,5,
¥ =1

Jlexun A e{—0,3333; 0,2727].
LyHuHr yyyn A* =0,2727.
A*  HUHT TonumnraH Kuiimatuaa Hapbaraarn X' Hykra

Kyunaaruiya aHMKJIaHanu:
X'=X“+7\*OVf(X“)=(1,5; 0,5)+0,2727(—0,5;
1,5)=(1,3636; 0,9091).

177

www.ziyouz.com kutubxonasi



X! »yranma f(X) bykHUMH
f(X")=—3,1621>f(X")=-3,75
KUAMarra spyianm.
f(X) dykHUMsSHUHT X' HYKTaJaru rapAMeHTUHU TONaMM3:
Vi(X")=(—0,3636; 1,0909)".

X! HykranaH HapGaTaaru X° Hykrara yTuill yayH 6y rpaaueHT
6yitnab cunxuill MymMKuH smac, 4yHku ABCD rtynnamaan
TalKApUra YuKub KeTHul MyMKUH. DHT KyJiail s IYHaTULIHH
aHuKaal yuyH wokopuaark (7)-(10) macananu Tysamus. by
macajlaHy Tysuiga X' Hykra ABCD TYpTOypUakHUHT yerapaBuii
HYKTAcH SKaHIWTHMHU Ba Y X, T4X,=35 TYFPU UN3KKJA ETULIMHH
Ba nemak, X' Hykraga OepriraH MacanaHUHI UKKUHYU WIApTH
(i=2) TeHIJIMKKa aiNaHWIUMHY Hasapra onamus. bus kypaérran
Xo/14a 6y Macaia Kyiuaaryd KypuHuuiia udonanaHanu:

T=(Vi(X")5,)=
((—0,3636;1 ,0909)(51‘;su))=0,3636s”+ 1,0909s ,»max, (14)
gi(sl)z(];4)(SII;SI2)=SH+4SIZ:O’ (15)

[si] =55 + st =1, (16)

T,=—0,3636s,,+1,0909s,,»>max,
s, T4s,=0, (17)
5211+5212:l’
(17) macanann e4ynd TONaAMU3:
s,=(s,,;5,)=(—0,9700; 0,2425); T__=1,1464
Hemak, s,=(—0,97; 0,2425) WyHanui 6yitnya kyrapnuind
6opud

AbHHU

X=Xy 3%,
HYKTara 3pyiulvii MyMKUH.
x*=x'+4 S =(1.3636; 0.9091)+1 (-0.9700; 0.2425)
Bynnan: x,,=1.3636-0.97002, (18)
X,,=0.9091-0.2425,
X, HUHT aHVKaLl OPONHFUHU Tonamus. bynunr yuyn (19)
cucteMataH doitganaHamms.

2(1,3636—0.97 1) +3(0.9091 + 0,2425.1,) < 6
1,3636—0.974, +4(0.9091+0,24254) <5
1,3636-0,974, =0

0,9091+0,24254, > 0

(19)
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Cuctemanu eund, A, €[0,927; 5,621] akaHUHW aHUKIaKMK3.
A* | Hu Tonui yuyH (VI(X?), s,)=0 tenrnamanu edamu3. byHaa
VI(X?)=(-0,3636+0,9704,; 1,0909-0,24251 ),
s,=(-0,97; 0,2425)
bynaan, (-0.3636+0.97x ; 1.0909-0.2425)) x
x(0.97; 0.2425)=0. 1,=0,6172.

X, =0.7647

= X* =(0,7647;1,0589).
X, =1.0588

Jexun tokopuaa anuknarannmusra kypa A, €[-0,927; 5,621]

Oynuiu Kepak. IyHWUHT yayH
A*=21,=0,6172

(17) nau

By X? HyKraparu f(x) GyHKUMAHWHT KuiiMaTh

f(X?)=-2,9708 > f(X")=-3,1621.

X? HyKTaaru rpajmMeHT:

VI(X?)==(0,2351; 0,9412)

(7) waknaaH xypruHaguku, X2 sykraaa f(x) dyHkuus 3Hr
Karra xyitmMarra apvuiaay. AHaIUTUK HYKTal HazapaaH OyHu
KYpcaTuill yuyH X? HyKTaaaH 4uKyBuM Ba VI(X?) rpaaueHT 6unax
3HI KWYUK YTKUPp Oypyak Tallkuji KWIyBYM S, HYHATHIUHU
TONaMK3.

ByHUHT yYyH Kyirgaryn Macaiaiy edaMu3s;

T,=(VI(X?),5,)=((0,2351;0,9412)(s,,;5,,))=0,2351s, +0,941 25, —»max,

Szl+4szz:0’

Harixapna: EERER
\/S 2

(85, =1

[y
o

§,, =-0.97

} = s, =(-0,97;0,2425).
55, =0,2425 )
By s, ityHanuwm yayn
T,=(Vi(X?),s,)=0
1iapT Oaxapuwiaau. XaKUKATaH Xam,
T,=(0,2353; 0,9412)(-0,97; 0,2425))=-
-0,228241+0,228241=0
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HNemak, (7) ra acocan X* HyKTa onTuman Hykra Oynanu.
LilyHnai kwinG, MacanaHWHT ONTHMaNl €4HMMU:
X2=(0,7647; 1,0588)
Z_ =1(X?)=-2,9708

MycTaku e4Hisl Y9IyH TORIUHMPHK,

Kyiiupary xapapuk nporpammanail MacallaCUHUHT
BOLAAHTUY eunMU OepriTaH XoJja TpalueHT ycynl Ounan
OITUMAJ EYUMU TOTTHMIICUH.

X, F2X,+3% <15 3x,tx,+x,<12
x,20, x,20, x>0
Xe=(1; 2; 3)
Z_ =X T2 +2x, 4,

Tasany cy3 Ba noopanap

Yuaukeus nporpaMmanalil, Jokan €4uM, rinodan cuum,
KaBapHK, porpaMManalll, KBaJpaTHUK MporpaMmanali, waprcmns
ONITUMAVIAIITUPHIL, CTAllMOHAp HYyKTa, [ecce MaTpullacu,
JNarpanx dyHkuMsacH, Jlarpanx KYNalnTyBUWIapU, 3rap HYKTa,
KaBapyK, GYHKUMS, OOTUK QYHKUMS, KATbUI KaBapyK, QyHKIIMS,
kaBapuk, GyHKUMSHUHT JlokKal Ba rinoban MakCUuMymu, KyH-
Takkep waptnapu, KyH-Takkep teopemacu; Jlarpanx
DYHKUMACUHWHT 3rap HyKTacH, TPaaWeHT, rpalueHT YCyI,
TEe3AUK OWiaH KYTapuivil yCyau, MYMKUH Oyrarad uyHaimui,
OTNTUMAJ KUAMPULI XXapaéHH.

Hasopar casoniapu

1. Qu3ukcu3 nporpaMManalll Macatack YMYMUE X012 KaHaaMi
Kyiiunanu?

2. Yu3nkens nporpaMmanail MacatacHUHI KaHaai TypiapmHuy
Ounacus?

3. lllaprcus onTUMaIATHMPULL Macalack KaHaam?

4. Jlokan Ba rnoban onTMMan pexa Huma’

5. YM3KUKeH3 riporpaMMaialil MacalaCcuHWHT IeoOMETpUK
TaNKUHU HrMa?

6. CraloHap Hykra HuMa?

7. Tecce marpuliacy HAMAa Ba YHUHT DKCTpeMasl HYKTaHH
aHUKJAlIary ponu KaHpai?
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8. Drap Hykra HlMa?

9. KaBapuk ¢yHKUUAHM (I1acTra Ba IOKOpWUra KaBapMK
dyHKkUMAIapHU) TabpUdAaHT.

10. Kateuit macrra (1oKopura) KaBapuk GYHKLMUSHU
TabpU@JIaHT.

11. Kasapuk ¢pyxHLuMs KaHaah xoccanapra sra?

12.«KaBapuk (GpyHKLHMSHUHI noKan Ba riodan MakCUuMyMU
{MHHWUMYMM)» feraHia HUMaHW TYILYHacHu3?

13. KaBapuk dyHKuus KayoH groHa rinobaj MUHMMYyMIa
{MakcumMymra) spuiaau?

14. Kapapuk rnporpammMaianl macanhacud yuyyd Jlarpanx
DyHKMACU Kanaai kyprHuiura sra 6ynanu?

15. Jlarpanx yHKUMACUHUHT 3rap HyKTacH HUMa Ba y KaHaai
aHUKJIaHaau?

16. JlarpaHx dyHKUMSACHHUNT 3rap HYKTACH MaBXYIJTUTU -
HUHT 3apypUii Ba ETAPJAMAMK LUAPTIIapy KaHaan?

17. Kyn-Takxep TeopemMacu KaHaan?

18. Cneéttep 1wapTi Hyima?

19. I'panueHT (Te3nMK OUAaH KYTapuanul) YCYJIHHUHT FOSICH
KaHaan?

20. MyMKUWH OViiraH AyHaIML HUMa?

Macananap
[. I'pacduk ycynnad (oiganaHubd kyiwgard uyM3HKCU3
TiporpaMmaialil MacaiaylapMHU e4HHT:

1) x,+2x,22 2) x+x,g7
X, Tx,<6 2x,—X,<8
2x,+x,<10 x,20, x,20,
x,20, x,20, Z=4(x,—2)*+(x,—2)*>min(max),

Z=X X,~>max.

11. Ky¥inaaru byHKupsiIapra MAKCUMYM Ba MUHHUMYM KUAMaT
OepyBUM HYKTAJIAP TOMMUACUH:

D f(x)=x*+x*

2) f(x,, X,)=4x’ +x?,—4x,~2x,;

3) f(x,, X,)=x +x,—6x —4x +13;

ITI. Kyitnnaru macananapum JlarpaHx ycynu OunaH e4uHT:

) x,+x,=2

X, TX,=2

Z=X X, X, X,~>max.
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2) x2+x2, X0 =1
Z=xX,=2x,12x,—»>max.
1V. bepuarad MacananapHy rpaduk ycyana eurHr sa KyH-
Takkep wapTAapUHUHT O2KapUIMILLIMHY TEKIIUPUHT:
1) x+2x,55,
0,3x,+x,55,

Z=f(x,, X,)=5x* —3x,—4x*,—>min,;

2) 3x,+2x,<9

0,5x,+x,<4
x,20, X,20,
Z=f(x,, X,)=X,~X,—>max.

V. Kyiiupark Kapapuk, nporpaMmajiail MacananapuiHUHT
OolUIaHFMY euMMU GepUaraH xoJjijla rpalueHT ycyn Ounad
OTITUMAN €YUMHHHU TOTTUHT:

1) x,+2x,<16,

4x,—4x,20,
2=1(x,, x,)=x* +4x* >min;
2) x,+2x,<16,
5x,+2x,<40,
Z=f(x,, X,)=10x,+16x,—x* —x2,—»max.
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VI 5Ob. JMHAMMK ITPOI'PAMMAJIAI

1-§. Insamuk nporpaMMaiam XaKkuaa TYUIyHYa.
OnTrMan MK NPHHIMIH

YU3KUKJIU Ba YM3UKCK3 NporpaMMaiaiil Macajanapuna
MKTUCOAUI Xapa€H BakTra OOFNUK 3mac 1eb kapanaiu, LIYHHHT
YUYH MacallaHWHT ONTUMas e4MMU peXalaluTUPULIHWUHT dakaT
O6Mp AaBpu ydyH Tomwaanu. bywjail macananap 6up 6ockuuau
Mmacanasap HoMU OWIaH atananu.

JHamMuK rporpammanail Macananapmia MKTHCOAUH KapagH
BakTra OOFTUK, 1e0 Kapanaau xamia OyTyH Xapa€HHHUT ONTUMa
PHMBOXUHU TABMUHIIOBYM OuUp KaTop (KeTMa-KeT, Xxap Oup 1aBpu
YyUYH) ONTUMaJl euyuMrIap Tonmuiaau. JMHaMUK nporpammailaii
Macanaliapu Kyn bockuuny eéxul kyn Kadamau 1ed atanaiu.

Hunamux npoepammanauw — eaxmea DoFauK 6a Kyn 60cKuH1aU
bowKapuaye U UKMUCOOUl 3CapaéHiapHi ONMUMAan pexcantauimupuil
YCYANAPUHU YD2aHY8UU MAMEMAMUK RPOPAMMANAWHUHE OUp
Oyrumuoup.

Arap UKTUCOAMU XapaéHHUHI KeYUIIMTa TabCHUp KYpcaTHILl
MYMKHWH G¥ica, OyHaall xapaéH Gowrkapunysyu ned aranaiy.
Kapa€HHUHI KeYUIIMTa TabCUP 3TUIL YUYH Kabyl KWIMHYBYH
KapopJiap (euumiap) Tynjaamura fowxapuw ned artananu.
UkTuconuii xapaénnapaa 601LKapUIL peXanaiITUPUILHUHT Xap
Oup JlaBpyia BOCUTATIAPHU TaKCHUMJIALLI, MabIIarF akpaTvill, TIMPEKTHB
XY2KOKaTaap Kabyn KUNULI Ba iy Kabunap OunaH ndosataHuIIM
MYMKHH. MacanaH, UXTUEpUIH KopXoHala unyiad YyMKapuil —
DolwKapuNyBYH XKapa€HIMp, YYHKU Yy HIIab uvKapuil
BOCUTANAPUHUHT TapKuUOu, XOM alll€ TAbMUHOTH, MOMUABUI
Mabnarnap MMKIOpPM Ba Xoka3zo OuiaH aHuKJIaHalu.
Pexanawimvpuiu naBpunary xap 6up iun 6olauna xoM alle 6uiad
TabMMWHJALL, MLA0 YMKApUIL XUXOITAPDUHU aIMalUTUPUL,
KVrmya Mabiariap MUKIOPH Xakuaa Kapopiap Kabyl KUIMHAIH.
ByHuait kapopnap tyriamu Gouikapuiliad uboparaup. bup
Kapaillja, 3Hr K¥n MUKIOpAa MaxcyloT uuab yukapuvil YYyH
KOPXOHATra MyMKWH OVAraH BOCHTAIApPHUHT XaMMacuHW OepuiLl
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Ba MULTA0 YMKAPULL KUXO3IapUNaH (CTAaHOKIApMIAH, TeEXHUKAIaH
Ba X0KazoapaaH) Tyja dhoiaanaH1il 3apypieK TYoaaau. Jlekid,
Oy KMX03JapHM Tezda ICKUpUlIMra (MWAAH YUKULITA) Ba
KeJTyCUAA MaxCy/JI0T ULJIA0 YUKAPUIL XaXXMHUHUHI KaMaruWuUInra
0anb KeauKd MyMKHUH. JleMak, KOpPXOHAaHMHT (aosusgTHia
HOMAabKyn oxubartiapnaH Xoiu OVaraH xosama 3CKMpra
SKUXO3MIApHW anMalUTHPULI €KW YPHUHU TYJIIUPUILL YopaiapH
OeIrvnaHuLLIY 103uM OViaau. By aca nactnabku AaBpaa MaxcysioT
WLITA0b YMKAPHLLI KaMaiica XaM, KEHUHIM AaBpiiapia KOPXOHAHUHT
OYTYH UlLTab YynKapuil GaoUaTUHN Kydakuiuura onub Kejadiuy
MyMmkuH. IlyHaad kuaub, 1oKopyAard UKTUCOAMH xapaéH, xap
OUp AaBplia YHUHT PHUBOXJIAHMUIWTA TALCUP 3TYBUYU, OUpP KaH4a
Bocxkuunapnat noopart 1ed Kapanuiiim MyMKIWH.

Ky 6ocknuim MKTUCOAUE XapagHNapHU pekanawTUPpULL
YUYH, Xap Oup opanunk Oockuuzna anoxuiaa xapop Kabyn
KUNUWILLIA, OYTYH Kapa€HHUHT TyO MaKcaau kyanaHanu. byryd
XKapaéHHMHT eYUMH Y3apo OOFAAHTaH eyuMIIap KeTMA-KeTAIUTHaaH
ubopar 6ynanu. ¥Y3apo 6ornanraH 6yHaail euumMIap KeTMa-KeTHru
cmpamezus Neb atanaau. OMAMHIAH TaHJaHTaH Me30Hra HcbaTaH
3HT AXIUM HATUXAHW TabMUHIOBUMU CTPATETUS] onmuman
cmpemazus ne® atanaaun. boiikaua alitTraHiaa onTUMan crparerus
KYyrn ©OO0CKUYIM UWKTUCOOAMNW XKApPaeHHWHTI ONTUMaN
PUBOXIaHUIUMHM TAbMHHIIOBYU CTPATETUSIMD.

JlnHaMMK riporpaMmanaiil KT 00CKUWIM Ty3WAMLIra 3ra OViaraH
€KY OyHIAl Ty3yuiura KeATUPUNALUraH MacalanapHUHI OITTHMaN
€YUMMHMU TONHLL YUYH MULTATUIIAIWTaH MATEMATHUK BOCUTAIND.

Kyn uxrtuconuit xapaéunap y3 y3uaan Gockuunapra
Oynunanvran 6ynaau. Macanan 5 AWinuk, 1 iUANUK pexanapiu
Ty3uiaa xap 6up 6ockny cudaruaa | itvn, kpapran, nekajanapHu
KypcaTvlll MyMKWH. Jlexun ©abp3n macananap BakTra GOFIUK
Oyamacaury xam MyMkuH. MacanaH, 3Hr kKucka Wyn Ounan
KYananraH Mappara (koiira) opuiil Macanacit BakIra O0FIMK 3Mac.
JleknH By Macananu Kyn GOCKMYNM Macanara aiiaHTHpuO, YHU
OUHaMUK [porpaMMaiatil yCyiu OMaaH eumniy MyMKIH.

K¥m 6ockuiwim ukTHconuii MacananapHy eUuLl Y4yH yJiapHu
ArOHa MATEMATUK MORERUHK €KUA OVaMaca, xap 6up Sockuura
MOC KeJIyBYY CTaTUK MOAEap CUCTEMACUHI TY3UO CYHIPa YHU
JWHAMUK MporpamMmaiail yeynapu SunaH eyuul kepak.
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Mynnait knaud, kym 6ocknyaau xapaéHu cudaruia
ubonasaHyBIH MareMaTHK IIporpaMManalll MacalanapuHu euuiu
JWMHAMMK MTPOTpaMMaNaliHUHT IIPEAMETHH W TalllKiil 3Taau.

Ky GockyuiM xapa€H aeraHga pakrra GOFIMK paBULULA
PUBOXNAHYBYM Ba V3 Tapakuérupaa Oup Heda Oockuysiapra
OVIIMHYBYM Xapa€HHYW TYIUYHUIL Kepak.

JInHaMuK nporpaMmmariall KyAnaaru Xycycusitnapra ara:

1) JAnHaMuk nporpammanaii Kyn G0CKMWIN XapaéHHUHT
OvpnaH-OMp AroHa eYUMUHMU 3Mac, Banku xap Oup Gockuyra
MOC KeJjlyBYM Ba TyO MaHdaaTHU KY3M0BUM euuMap KeTMa-
KETIUTHHH Tonuulra €épaam Gepaau;

2) IMHAMUK [porpaMManiail épaaMu GUNnad eunnaérrad Kyn
DOCKWYIN MaCaaHUKHT MabiTyM BUp OOCKUYH YUYH TOTNWIraH e4rMH
YHAAH OJIAMHIY BOCKUYIapAa TOMAITaH eunmra 60EnKK GyMainu.
YHaa daxar uty 6ockuuH1 udonanosuy (akriap Hazapra OMVHAmN;

3) [OMHaMKK NporpaMmmaiai €épaaMuy 6unaH Ky 60CKHYIm
MacalaHW eYull XapaéHWUHMHr Xap OuUp Gockuuuaa Tyo
MAKCAAHU KY37I0BYM eYMMHY aHMKIAa KepakK, SbHU euuMiaap
opacvJa NpoBapa Makcaara 3pullMlIra Makcumand xucca
KVINYBUM €YKMMHM TOIMUIL Kepak.

Hemax, mabiym oup 60ckMyaa TOMUAraH offTUMan pexa ¢axkar
1y Kanam HyKrau HaszapuiaH 3Mac, Gaaku OYTYH KapaéHHUHT
Ty6 (npoBapid) Makcaid HYKTau HazapulaH OMNTUMan pexa
OVautin Kepak. bByndaii npunyun «QURAMUK NPOSPAMMANQUIHUNE
ORMUMAANUK RPUHUURU> [1€0 aTaNaIu.

ONTUMATIUK TIPUHUMATNIAIA aMas KUK Xap Kajgamaa kKabyn
KMJIMHIAH €e4MMHM KeJITych/ia KaHaai okubatiapra oMb KenMLILIMHA
Raszapra oaMd Bopuil AeMaxavp. DyHaH TaliKapy ONTUMATUIMK
TIPUHLIMITMHY SIHA KYWWAArWYa TATKUH KAIUIL MyMKHJH.

Xap 6up OoCKMUNaH aBBaJl CHCTEMAHMHI XOJNaTH KaHaail
OViMiIMNaH KAaTby Hazap 1y OocKMYyaaru ontuman oTyk duiaH
VHAAH KEWHUHTH DocKMunapgaru onTUMAaN OTYKIApHUHT
HUFMHAMCHHN MAKCUMUTIALLITUPYBYY GOLUKAPHILIHY TaHJIALl Kepak.

Hemak, GOLIKAPUILHMHT ONTUMAJT CTPATErMSICHHU TOITML YUYH
3HP aBBal N-KAaAamJiaru ONTWMal CTpaTervsiHy TOMMIL Kepak,
KCHMH N Ba n-1-Kagamaapaarv onTuMasl CTpaTerMsiHK Ba X0Kaso,
Oapya Kanamiapaary olnTUMal CTpaTerMsiHi TONUIU KePak.

by npuHUMNra acocaH IMHaAMUK NporpaMMaralll MacalaCuHU
OXMPry N-Kagamaaru onTyuMan crpaterMsHy Tomriad doluta
Kepak. BYHMHT y4yH VHAaH ONAWHTY KalaMJaru e4uM XaKuia

185

www.ziyouz.com kutubxonasi



apuUM TaxMUHJIap KMIWHaAW Ba Oy acocia W ME30HHHU
MakcumasialTupyBym U'  Oouikapriu TannaaHand. byHaan
OoLLKAPUILL wapmau bowkapuul 1€6 aTanaiu.

Hemak, onTUMAIMK NPUHUMIKY Xap KallaMla YHIAaH OJIAMHIM
KaJaMHWUHT MYMKWH OYnaraH MUXTUEpUHA OMp HaTHUXKacKU YYYH
1HapTAu ONTUMAaN BOLKAPUIIIHU TOTIUILIHYU Tanab KMianum.

2-§. /IuHaMuK nporpaMmaJiall ycyjuiaps ORJIan eyunaauran
HKTHCOIMI Macaaanap.

1.Canoat OMpJAIIMACHHH ONTHMAJN PEXANAUITHPULI MACAIACH.

Mapas KMnainIuk, n Ta KOpXOHaHU ¥3 MUMTa 0JyBYM caHoaT
oupnamiMacUHUHT T HHIUK MlLIab YMKAPUIL PEXACUHU TY3MLI
Tanab KMAMHCUH. Pexanawutupunaérrad T naBpHUHT Ooillnaa
Gupnaiuma yuyn K mukaopaa Mabnar axparuarad 6yicuH. by
Mabiar KopxoHallapapo TakcuMnaHagu. KopxoHanap axparunrax
MablarHu TyAa €KMW KMCMaH MIIaTaay Ba MabjlyM MUKAOpPIa
napoman onaau. Keiiur 6ockuyiapna mMabsarnap KopxoHanapapo
KaiTa TakcumiaanviunM MymxkuH. lllynnait kunud, kyiugarun
Macasia Xocw1 6Ynanm: KopxoHajlapapo KarnuTan MabnarFHu IyHAan
TakCcuMMJIall Ba KaWTa TakcuMMAall Kepakku, HaTuXKajaa
oupnawiMaHuHr T {Mn gaBoMuia OJITaH JapoMajiapuHUHT
AUFUHAMCU MaKcUMan OVJICHH.

Xap #unuuHr 6owiraa OMpIalIMagary xap 6Mp KopxoHara
AXpaTWIaAWMrad XoM alllé, Kanurtan mMabnar Ba sIHTUJIaHUIUU
Kepak OVjiraH ycKyHajllapHUHI COHM XakKkuiaa euuM Kadbyn
KMIMHagu. by eunmnap tyruiaMu bouwkapuw ne6 atananu. Jlemax,
t-Kagamaar 0oLiKapuiy

U=, SUD)
BEKTOP OPKaIX MdoaanaHaau, 6y epna Ul (=1,...,n) j KOpXOHa
YYyH t KAIaMHWHT 0O1LIMa aXXPaTUIraH XOM anie, kanuTan Mabnar
Ba XOKA30JapHHUHI MUKJOPUHU KYpPCaTyBUU BEKTOP.
byryH 6upaaiiMaHuur T nasp vuuraa 601LKApUILIHU
U=(U', U?,..., U7
BEKTOp opKaiu upoaasaw MYMKHMH. byHaaH Tawkapu
OupnaliMagaru xap Oup j-KOpXoHaHWHT X0JaTUHKU KYpcaTyBuM
X BEKTOPHU KUPUTAMMU3.
’ X (X' X2, XT) 0=1,...,n)

By ep11a X t0~l ., T) KanaMHUHT OOILMIATH j-KOPXOHAHMHT

MOAAUM- aLUEBMH Ba MOJIUSABHI aXBOJ AapaXKacMHU KYpcaTyByH
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BEKTOp OVIUO, YHUHI KOMIMOHEHTANApH KOpXOHajaru mexHar
pecypciapy, acocuit GoHIIap, MOUSBMI axBoN fapaXacuHU
KypcaTaiu, SbHU

X! -—(X‘n’ ;2’ Xl )

HeMak, woKkopiaaruiapaaHs xyaoca me6 alTUIL MYMKHUHKH,
OOLLKAPHILI BEKTOPU OMpaliiMagary KOpXoHanap CHCTEMACUHIAHT
t Kagam OOLLMAATU XONaTUHU KYPCATYBUH BEKTOPIUP, SbHU

U=t (X‘ 1)

CucreMaHuHr Goutanriy xonatu X 6epuiraH neb (bapa3
kunamus. Makcan dykHums cudatuna 61/1pIIaLLlMaHl/lHF T nasp
WYMIa onaurad fapomaaniapy HUFMHAUMCHHU UDOoIaToBUU

Z:iZ‘ — max

DYHKLUSAHW KWpUTamuis. Xap Oup t KajaMHMHT Ooluuna
cucreMaHUHT X' xonar gapaxacura ga Ut GolIKapuilu BEKTOpH1ra
MabiyM OUp uerapanosuu luapriap kKyiuwaanu. by wapriap
ovpnamiMacuHy G OuaH OenruiaiiMu3 Ba YHU MyMKuH Oynzan
bowxapuwnap myniamu n1ed aTaiMms.
Hyngai xunus, Kyhugary guHaMuK TporpaMmanall
Macanacura sra 6ynamus:
UteG (N

max Z Z (2)

Xocun 6yaran (1)-(2) mozen muna6 YUKAPULIHHUHT AMHAMUHK
MOLICJH/I ne0 aranaau. by Monenra acocaH xap oup t kanamaaru U'
60LUK8DMLUHH IHYHAaW aHMUKJAll KepakKW, HaTuXana
CUCTEMAaHUHI pexXalallTUpWIaérral HAaBp WMYMIA IpUUITaH
NapomManniapy MMFMHINCU MaKCHUMan OYACUH.

2. MaxcyJioT Hinjia0 YUKRII BA YHA CaKJINIHU
peXaTANTAPMLNHET JHHAMEK MONENH.

Baxrtra GoruK paBuilia ¥arapysyaH TalabHU KOHAUPUILTA
KapaTwirad uiiiad 4uKapyiiHu pexanaiTupulil MacanacuHu
Kypamu3s. PexanaiTupunaéTrad JaBpHUHT Y3YHAUTH T OYncHH.
by naBpHuHr Xap 6up t-xaaamuaa (t=1,...,T) Maxcynorra 6ynraH
tanab V(t) MabayM Jae6 dapa3 KMaaMu3. XyIau WyHuHraeK, t
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Kagamarv uiunad yuKapuil pexxacHu X(t) OunaH 6earmianMms.
T naBp naBoMMIa KOpXOHaard Maxcyoriiap 3axMpac KaManmo
€KM opTUO Oopuiin MyMKUH. Dapa3 KuUlaikauk, 6olnadruy
(t=0) xagaMmfia KopxoHajaaru maxcysaor saxupacu Z(0) 6V¥acuH.
Y xonga X(t)>V(t) 6ynranaa t-Kajamoaru MaxcysaoT 3axypacu
Kyiyaarvya aHuKiaHamau:

Z(O)=X{)—V(@)+Z(0)=0

Arap t Kanamjga vuwnad yuKapuiirad MaxcyaoT TanadaaH
Kam 6ynca, SbH#U
X(O<V(1)

Oynca, y xos4a t-kaaaMHMHT Boluuaa KopXxoHaaa MaBxkyn 6yaraH
MaxcyJioT 3axupacu V(1)—X(t) ra kamasiuu, SbHU

Z(O)=Z(t-D)—V()+X()
oVnanu.

Hxtnépuii Kaaamiary Maxcysior 3axupacy HofgaH KMYMK 3Mac
ued ¢apas Kunamms Xamaa =0 GolufaHFMy KalaM OWiaH t-Kanam
opacujiary Maxcynorra 6yirad yMmyMui TatabHy V(t) GuiaH, yMyMHii
MLLTA0 YMKAPULLT XAKMHUHH )_((t) OwnaH 6enrvnaimus. Y xonna

V()= ’_[V(t)dt

X(@)= ]X(z)dz

TEHTMKIAp YpUHIKM GVnanau.

{apa3 KUnainK, MaxcyjaoTHA 6Up OUPAUIMHK cakiaill yayH
capd xunuHraH xapaxar C OUpAUK Ba vli1a® 4yuMKapwuiil
xapaxariapu ¢yHkumscu K(t) oyncud. Mimna® 4ukKapuiu
Xapaxariaapy ¢pyHxuusicu K(t) uinab yuKapunraH Maxcynornap
Muknopu X(t) ra 6ornuk Oynaaum, apHu K()=f(X(t)). Muwiad
YUKAPUIIHU LIYHIAW pexanaliTUPMIL KEepakkKu, Haruxapa
MaxcyJoT HMLDUIa0 YMKApMill Ba cakjail vcyH capd KWIWHIaH
xapaxaTJap MUHUMA OYACUH, STbHU

V= [£QX @)t +e [(X (D)= V(0) + Z(0))dt — min 3)
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Makcan ¢pyHKUMS UKKW KMcmaaH ubopar 0Yaub, yHMHT
OUPHUHYM KMCMU MAXCYNOTIapHU Uii1ad YUKapUyill Y4YH KETraH
XapaxaT/apHU, UKKMHYM KMCMU 3Ca MaxcCyJIoT/JapHu caKanail
yuyH capd KWIWHTaH XapaxaTrjapHu Kypcarajiy.

bynpaan Talwikapy macajiagarM HoMabiaymiap KvHAUIaru
LiapTiapHy KAHOATJIAHTUPHILM KEPaK;

Z(0)>0 (4)
X(6)=V(1)+Z(0)20 (5)
X(D~-V(M=Z(T) (6)

byHaa (4) wapT pexanaliTUpuiIaéTrad JaBpHUHT OOLIUAArU
MaXCYJIOT 3axMpacu MaHPHl IMacIUTHHK K¥pcaTanu. (5) wapr
UXTHEPUIH t BOCKMYAArd MaxCynoT 3axUpacUHWHT MaHpui
IMACTUTHHM K¥pcaTanM. (6) WwapT pexanalimtupuiaéTrad AaBpHUHT
OXMPHIA KOPXOHAAa opTUO KoaraH MaxcyJjor Myukaopy Z(T) ra
TEHT 3KAHJIMTMHA K¥pcaTaau.

Xocun 6ymrad (3)-(6) Monen MaxcynoT Uiiab yMKapull Ba
CAKMAIIHY PeXATAIUTUPHUILHWHT AMHAMUK MOACIIW Ae MUHTaau.

by Moaenra acocan xap OMp Kagamaard MaxcyJaot uliiab
YMKAPULLIHUW YHIAAH pexalallTUpUiLE KEpaKKH, HATUXKAIa YHU
MU1ab yuKapyl Ba CaKjall YUyH capd KMIMHIaH xapaxarJjap
HATUHAMCH MUHUMAaT OYJICHUH.

Mucon. Xapuaoprup MaxcyjoT uiinad YuKapuUiHu
KEeHrafTUpUII Y4YyH Oy MmaxcylnoT uupad 4MKapyBuv n Ta
KOPXOHATApra S MUHT CYM KamuTan MabyiaF axpaTuiraH.

Arap i-KOpXoHara X, MMHT CYM KaruTan Mabsiar axparuica,
v woJlj1a Oy KOPXOHAaZArv MaxcyJioT Ui1ab YuKapril XaxXMu fi(xi)
MHUKJOpra OLIaIy.

bapuya xopxoHanapia uiunad 4YMKapunaaMraH Maxcyjior
XAKMHWHU MAaKCUMal OWMUPUIT YUYH Kanurtahn mabnarHu
KOpXoHanapra KaHaai Takeumnai kepak?

ix, =9, (1
i=l

x, 20, (i=1,n) 0}

inf,(x,)—)max ©)
i=l
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Euu. Macananuir MaTeMaTUK Moaeu lokopuaaru (1)-(3)
KYPUHMUILLIA OYnanm.
Oy epaa: f(x,)—X, Kanutai MabaarHUHE YU3UKCU3 QYHKUMACH.

Arap f(x)—KaBaprk GyHKUMA 6Y/ica, y Xxonaa Macananu V-
000aa TaHUUraH yeyanapaad OUpuHM Kyniad euuitl MyMKMH.,
Arap f(x)—nxtu€puii unsnkcus GyHkuusa 6yica, y xonna (1)-
(3) MacanaHy AMHAMMK HPOTPAMManall YCYAUHU Kynnad euni
MYMKUH. BYHUHT yuyH macaiiaHuy Ky DOCKHWIM Macana cugarunia
udonanaul kepak. Karmmran MabiarHuy n Ta KOPXOHara rakCHMIaLl
BapWaHTAApUHU YpraHuil Ba xap OUpP BapHaHTra MOC KelTyBYM
caMapalopinK JapaxacHHU aHUKjail YpHUra S MUKAopAaru
Kanuraa MabnarHy aBBas OUTTA KOPXOHAra, KeMuH UKKUTa, Ba
X0Ka30, n Ta KOpXOHara TakKcuMaall caMapajiopiMruHU
aHukaimuz. IyHnait iiyn 61umad Macana kyn 60CcKUUNM JMHAMUK
rporpaMmMasialll Macajacura aiyiaHanu.

Xap 6up k-kopxoHara axpatuiaiMrad Kariran MaGnar xaKifar
Kapop Oolukapuw 6ynaan. HlyHpait Gomkapuumap wymaa (3)
byHKUMATa MaKCUMan KMMAT GepyRUMCHHM TOMULLL KEpaK.

MycTaku1 eqMIl Y4yH TONUPHK.

Mucon. bepynrad MacasiaHM IMHAMUK [IporpaMManalll Macaiach
cudaruia udonanaxr.

bupigauiMa MKKHMTa KOpXOHaHW V3 uyura onaau. by
KOPXOHAaNapHU TEXHUK XUXATAaH TAbMUPNALL YIYH UHBECTOP S
MUKAOpAA KanuTan MaonarHn N Aun gaBoMuaa capd KUIMOKUH.
Xap 6up i-kopxoHara k-iHunHuur 6owniaa a* Mukaopaa mabar
DKpaTUIaIM.

N Ann numpard kanurtan MabinardHy KOpXoHajiap opacuia
LiyHAai TakCHMall KepakKu1, HaTHXKa/la MHBECTOPHMHT 0/1a[11MTraH
YMYMUI JapoMagii Makcumarn OYJICUH.

3-§. JIluHaMHUK nporpaMMaJiail MACAJACHHANT YMYMH#
KyHuwmm. beaManauar GyHKUMOHA TeHrIaManapm.

Baxrra Gornuk pasuiuga VarapysdaH Ba 601UKApHULI MYMKHH
OyriraH cucremany Kypamus. by cuctemany T ta Gockpranapra axpartl
MyMKHH 1e6 dapas kwiamus t=1 ... T, X ap 6up 60cKUIHWHE Gollmaark
CHUCTEMAHWHT X0NaTHHU X OWiaH Oenrniaimms.

X=X, X,y X))
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TapakkKn€T Xapa€HUia CUCTEMAHWHT XoJaTy Virapaiu.
Yuunr X xonmataad X, xonarra yrvwmra U, 601KapuLl Tabeup
kuiaan. Hemak, X, X, Ba U Vy3rapyBuumnapHUHT
dyHKuMsgcuaaH ubopar 6yaaau, sibHU

Xt=(p(x|~|’ Ut)‘

by epna: U, MyMKuH 6ynran Gowikapuiniap tyrinamu G, ra

Teruiliv, SbHU

UG,
byHaai aHMKjalL1apaa cumeMaHy{Hr oytyn {0, T} nasp
vuunary Tapakku€tn X, X,..., X, X, Bekropnap KeTma-

KETJIUTU OpKalau aHl/IKﬂaHaﬂl/l (X, cX)X —CHUCTEMAHUHT t
bocKkMuga MYMKUH OVnraH xonatnap tvruiaMu. CucteMadu
Gounanruy X, xonataad X, xonarra yTkasuw ydyH U, U,
U, ,, U, bowkapuiiap KeTMa-KeTJIUIMU, TbHU cTpaTterusiap
xusmat Kunaam. CHCTEMaHW 3HI SIXIIM X X0JlaTra YTUILHMHK
TabMUHIAaW YIYH f(X) Makcan GYHKUUAHN KUDUTAMUS.

fl(x) = ZZI (‘Xr4 ’Xz )

6y epna: Z=(X ,, X)) cucreMaHuHr X , xonataan X Xojatura
yTumnaa xpucobnaHaauraH Ba Oy xonaTAapHW CONULITUPUO
Hax0n0B4H OYKHLIUSAIUD.

Arap cUCTEMaHMHI t OGOCKMYIary xoJariap TYrniaMu _X,
MYMKUH OViraH dowikapuuiiap Tynnamu G xamia CUCTeMaHU
OUp XoaaTAaH UKKUHYM X0JlaTra VTKasuil Kouiaacu, XxaMaa oy
XQJIaTJAapHU COMMIITHPYBYM dyHKkumsa Z=(X ,, X)) 6epunran
cvsica, T BockKUWin cCUCTEMA TYNA aHukAaHTaH oynanu. byunait
cucTeMaH udoaanoBuy JMHAMUK fiperpaMmaall Macajuacu
KyHuaarunya e3unaau.

Cucremany 6ouaHFKy xonati X, MawiyM O¥iraHia wysaai

U=, U,., Uy
CTpaTerusiHu TAHNAll KEPaKKH, Yy ‘
X=o(X, , U), X]ex, UeG, t=1,...,T (1)
HiapTAapHU KaHOATJaHTUpUO

"
HO= 24X %) | @
1=l
QVYHKIIMATA IKCTPeMANT KUUMAT OepcUH.
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Yoy MyHocabaTnappaH KYpUHaAMKM, JUHAMHK
riporpaMmaialll Macanacy KyTi 60CKWUUIM TaHIall Macanacy 6ynmo,
yuuHr U¥ orrruman eynmu 6up Heura Gockyunapia Tormuaraf
MyMKIH Oynran U Golikapuiliap acocuiia TaHIaHaIu.

[eoMeTpMK HYKTau HazapaaH, AMHAMUK fporpammanalil
MacanacMHM KyUMaaruda TATKMH KWW MyYMKMH:

YMyMuii xon11a CUCTEMaHUMHT GownaHrFuy X X0J1aTh Ba OXMPIH
X, Xonath aHuK GepuiMaiin, xamaa OOLTAaHFAY XONaTHUHT OYTYH
Gup X, coxacu Ba OXMPru XonaTjiapHuHT X,* coxacu KypcaTnnaiy.

YMyMUI xonga OMHAMWUK NporpaMmanall Macajiacu
KyMunarnya rabpudiaHanm:

bupop Goiukapuinysam X cucrema boutanruu X eX ' xonatia
O6yncrH. BakT yTuinM 6uiaHd cucTeMaHMHT X0J1aTy y3rapaiu Ba y
X,eX,” oxupru xonatra yragu, ae6 xucobnaiiuk. Crcrema
XOJIaTIapUHUHI ¥3rapuuin 6upop MUKIOpUH W-Me30H
(kpuTepuil) 6unaH Gornuk geinuk. CUCTeMaHUHT Y3rapuiui
Kapa€HWHUW WIyHAaM TAlKWI 3THH Kepakku, OyHaa W-Me30H
Y3MAWHT ONTHUMaT KMIMAaTHUra 3prLLICHH.

U-MmymkuH 6Vi1ran otikapysiap TyriaMum 6¥iacuH. Y xonaa,
macana X cucremanHn X eX ' xonataan X, eX,' xonarra
yTKaszuira mMkoH OepyBuu miyHaaid U'elU OolukapyBHM
TOonMILAaH nboparku, ovHaa W(U) me30H ¥a3uuuHr W=W(U")
ONTUMat KUAMATUIa IPHLICUH.

Omnataa cucteMaHyHr X XONaTUHW COHY TlapameTpiiap OuiiaH,
MacajiaH axpaTuiaraH QoHANap MUKAOPU, XKanb KUIUHraH
WHBECTULIMSLIAD MUKIOPH, capdiaHrad € HWIFU MUKIOPY Ba X.K.
funaH udomanaul MyMKUMH. By napamerpmapHu cucTeMaHUHT
KOOpAMHAaTanapu 1ed araiMu3. Y X073 CMCTEMaHUHI X0aTuHK X
HyKra Ouiiad Ba YHMHT X xonardaH X Xojatra YTMIIMHU X
HYKTaHWHT TPAEKTOPUSCU OUIaH TacBUpSIalll MyMKHH.

(1)-(2) macayilaHy ey JaH aBBan

GT‘ GT~|.T’ T GLZ“,.'I‘:G
Genrunaunap kupuramus. by epra, G, — macaiaHuHr oxupru T
Bockpunary aHuknanv coxacu, G, — T Ba T-1 6ocknunapaaru
aHuknanuw coxa, G,, =G — OGepunrad macataHUHT

AHMKJIaHHLI COXACH.

Makcaa GyHKUMAHUHT oXUpru Bockuuaaru ontuman
Kuiimatunu f (X, ) Gunan Gearunainmms:

Xyaav wyHuHraek, T-1 kagamzmard wapTiu onTuMan
Kuiimaruu £,(X, ,) Ounan Genrunaitmus. V xonsa
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lek
0 Xy
f](XT-I)Z maX(min)[ZT(xT,pUT)] (3

Uy &Gy

Xyaau LIYHUHTIEK,

L) =max(min)iZ (k5.0 )+ Aty Dl (4

Upaelp,

£ =max(min)iz, ,(x, .U, D+ A1 (9)

Uy 26Gra gy

£

f,Go) =max(min)Z, ., (s Uy o)+ Lo 00k (k=1T-1)(6)

by ooty pyr g

fr(x)=max(min)(Z,(x,.U)+ /()] (7)

Uyets

by epaa, (3)-(7) wndonanap ONTUMAINUK
APUHUMUAUHUAHL MateMaTuk GopMmajgaru €3uAuIiKUAaH
nbopart 6Yynub, ynap «bensMaHHUHT GYHKUHOHAanN
TeHTAaManapu» €KW «AMHAMWK TNporpaMmManamiHUHT
acocui GyHKUMOHAN TedTnaManapm» 1eb atanaiu.
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by Tenramanap épaaMuaa AMHaMMK nporpamMmanaiiHiinqr 1-
| BGockuymary e4MMHHU CYHTU T OOCKUYAard edyum OpKaiu
tonunaau. LyHUHT yuyyH lokKopuaaru myHocabdartnap
besMaHHUHT peKKypeHT MyHocabaTnapu 1e0 aranaiu.

4-§. IuHaMuk nporpamMmmaliaiy ycyJjiu

JduHaMUK niporpaMManaiiHUHT ONTUMAIUTUK TIPUHUMWITUIA
acocaH xap 6up Kagamaa ToNWiraH edum hakart 1y Kajam HYKTau
HasapuaaH aMac, 0anaku cYHIU, TyD MakKcaa HyKTayu Haszapuian
ONTHMAaN OYIUILM Kepak DKaHIUTWHY KYpraH 3AuK. JyHamMuK
nporpaMMaaill MacajialapuMHy €UMIl ycy ulapu YYYH aHa ury
IPUHLKIT aCOC KMIMO OJIMHTAH.

Papa3 KMIalIuK, 61prMHIYM Kalamaary ootikapuil U, OynciH.
ByHUHT Tabcupuaa cucTeMa X XoJataaH X, XoJarra yTaau Ba
Hatuxana Z (X, U)) o1y kentupand. Ukkunan kamamna U,
0O0llKAapuill CUCTEMaHK X, XOnaTAaH X, Xojarra yTKu3aiu Ba
Hatuxafa Z,(X,, U,) doilna kearnpaau Ba xokaso. K Kajamia
U, Gowikapuiy cucteManu X, | XojaraaH X, Xonarra Ky4upajin sa
Z (X, . U) 10TYF KeATHPALH.

JlemaK cucTeMaHK X xolaTiaaH X XoJiarra Ky4npuLl yuyH
wyHaan U= (U, U,,..., Uy 60u1}§apmu (cTpaTerusiHu)
TaHjall KepakKW, YHAAru ZT(X ,U) 1oTyK (3apap) Makcuman
{(MHUHWUMaI) OYJICUH, ABbHU

f(x,)=Z(X,,U)—max(min).
Arap Z(X ,U) Hu
Z(X U) Z(X u)t+Z(X,, u,)t.. AZ(X

a?

TI’

AUFUHIU KprHnmI/ma udojanacak, AMHaMUK TIporpaMmasalll
macasacy o
FAX)=Z(X,,U)=2Z (X, u)+Z (X, u)+. . +Z (X, u)
GVHKLMSIra MAaKCUMYM (MUHUMYM) KHIiMaT DEpyBYK
U=(U, U,,..., U)

OOLIKAPUIHU TOMULUTA KENTUPUAALHN.

byHnaii folkapuliHM TONULW Xapa€HU 3ca, Kyhuiarvda
aMaira oluMpuiaau:

DHr aBBall XapaéHHU Teckapu fyHanuwaa (X, | fAaH X ra
TOMOH) Taxiui KWiamm3. ByHuHr yayH oxupru T 00CcKuy yuyH
¢yHKLUMOHAN TeH1aMa
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il X )= max (min)[Z, ( x,.,0, )]

- Uy .yey
€3aMu3.

Oxupru T GOCKUUHMHI OoIMAA XapaéH X, e Xy e Xy
xoJiariapaa OyaMimM MyMKuH 6¥ncrH nebd dapas kunamus. Conganmk
Y4VH akar 6yTyH Conm X, |, € X, | X0JaTIapHH KypamMus.

by xonatnapHuHr xap Oupy yuyH T Gockuugaru 1wmapTiu
ONTUMaN U“, U, ,,..., U,, eunmnap Ba yjlapra MOC Ke/yBYM
Ly, Ly, Ly, mapoMall (4MKMM)ap Tonuiaan. U, |, Uiyss
L‘I K€ HMﬂap opacumua f (X, ) yHKLMAra MaKCUMyM (MMHMMYM)
Kuiimar OepyBuu Ba ontuman U* cTpaTerSHUHT TapkuOura
kupyBun U* eynm tonunanu. Jlekun 6y eyuM macanaHu equi
KApa€HUHMUHT MKKUHYM GocKMuMaa, SbHU KapaéH TYFpU
iyHasmmina (X naH X | ra TOMOH) TeKWMPUIraHa TOrUIaam.

LllyHnait Kunub, oXMpry Kaaam onTUMaIaluTUPUIALHM, STBHU
Oy KanaMHUHT DollMia crucTeMa Kanaak 6y Tuimaan KaTbuil Haszap
KaOyJ KMAWHaAUMaH eUUM aHUKIaHaaM.

Cynrpa T-1 6cekpdra ytunany. By Kanam yayH GyHKIIMOHAN
TEHIJ1IaMa

fi( X/‘-z)““[ max (min){Z, (X, U, )Y+ f,(X; )]

ipeaelira g

TY3WIAIH.
by Bockuuna xam, Xy/UIH 0OKOPUIArKaeK Xap 61p MyMKUH
OyaraH x,,, € X, Xonar yuyH MyMKuH Oyaran up |, €G, | eunm

Ba VHIa MOC KEJYBUM ZT ¢ 1apOMal (YHKMM) TOTTHIIA/IN. CyHrpa
Z, , H iMriHaniaphn ¥3apo conuitupud, xap oup Xp., XOJIATIA
MQC KeJIYBYM HUFMHIM Ba YHIA MOC KeYBYH WIAPTIA ONTHMa
eYum u, | Tormnagu. by eanmnap opacuaa f,(X, ) dykHuusra
3KCTpeMan Kuiimar OepyBYd Ba OITMMAal U* CTPaTerustHUHT
TapkuOura kupysuu U* | Torunany.

[HyHpa iiyn 0unad gaBom 3TUO, XapaéHHUHI OMPUHYM
6ockuuMra vTwianu. by kanamaa xapaéH ¢axar 61TTa aHMK Xonaraa
oy MyMKWH. LyHUHT yayH Oy 6ocKMuIa o/aMHTY O0CcKYIapaa
TONWTaH Gapya 1apT/v ONTUMAT e4MM/IAPHU Ha3apra oTyBuM Ba X |
XOJIATra MOC KEJTYBYM OMTUMAST €4UM TOTTUIIAIN.

lyHaal Kuauo, xaMMa MYMKWH OVIraH xosariap ydyH
Oupun-ketun £, £, £, f, GyHKUMATApHUHT KMIMATIIapK Ba
TYpsau HOCKUY Ba Xoatjapra TerMilikn eyumiap, 1y xXymnagaH
U™ onTiman cTparerusiHiHT Tapkndura kupysuu ontuman U*,,
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U, .-, U, eanmiap tormunanu. by edumaap acocuaa Tysuiran
U* crpaterua (X)) pyHxumsra skctpeMan Kuimar 6epann.
Ontuman
=(UF, U, UR U

CTPATETUSIHM aHWKJAL YUYH Xapa€HHU TVFpY HyHanuwiaa (X
naH X, | ra TOMOH) siHM 6up Oop TeKLKpHUO YMKUL Kepak. byHna,
3HI aBBaj aHuK Gouwanrny X XosatgaH sa Torwirad f(X))
DYHKUMAHUHT KuiiMatraan Goiitananub, U* tonmnanam. Cyvrpa
U* Ba fi_ (X)) dyHKUMsAHMHT KuiiMaTh opkany U, Torunany Ba
xoKa3o0. DHr oxupuaa U*, | Ba f_ (X)) opkain U* Tonmnanu.

JAvHaMKK rporpamMManalll MacallaCMHW e4yuil Xapa€HUHMU
KyArAard MUCONIA AKKON KYypcaTUll MyYMKHH.

Mucoa. IHT KMCKa MYTHU TaHJalll MacalacH.

®apa3s kuiainvk, A Ba B myHkTnapHy ¥3apo GOFIOBYN TEMUpP
nyanap Typu 6epunran 6Vncux (1-miaxsr). by nyHkriap opacuia
TeMUp Myl OunaH OGoFaHraH Xyga KYM MYHKTAAp MaBXY/
OynunIM MyMKHMH. byHaa xap KaHalk MKKU NYHKT OpacHIaru
Maco@a MabiiyM e dapas Kuiiamua. MacanaH, 6y macodaHUHT
V3YHIIMIY | -1akigary xap MKk HyKTalu TYTaliTMpYBUY KecMa
ycThra €3dJIraH coHlapaaH ubopar 6YIcHH. A Ba B nyHKT/apHu
SHI KUCKa MY OuMnaH TYTalWITUPYBYM MapLUPYTHU aHUKAIL
MAacaslacu Kyinnaiu.

Macananu euuit yuyH (1-1), (2-2), (3-3) uusuknap épaamuia
Gepuirad TeMup Wyanap TYpUHK alipum KueMaapra (6ockuyaapra)
axparamm3 (2-1aKst).

(2-2) UU3KKHMHT TPaHCIOPT MYUIapy TYpU OWIlaH KECUILITaH
HyKranapuhu D, D,, D, nap 6unan, (3.3) YH3MKHUHT KECHLITaH
HyKranapunu sca C, C,, C, nap 6unan benrunainmus. bupunuu
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kanamzaa B Hykragan D, D,, sBa D, Hykranaprauya 6ysraH sHr
KUcKa MacodaH aHUKIaiMm3.

B—D,: min (10, 8+4, 5+3+8)=10,

B—D,: min (10+8+5, 4+5, 5+3+5)=9,

B—D.: min (5+2,5, 4+3+2,5)=7.5,

2-warn

2-waknna D, D,, D, Hykranapaad cyHrru B nyHkTraya
6YnraH 3HT KucKa Macoda Kagc yuuaa €sunrad. Cyurpa (3-3)
YU3WKHWHT TPaHCTIOPT Hymtapu Typy 6uinad kecuirad C,, C,,
q} HYKTanapHu Kypamus. by HykTanapnaH B HykTaraua Gynray
SHI KMCcKa MacodaHy aHukiaiiMu3. by mMacoda

C, Hykra ydyH min (1+8+10, 1+7+4+2+9, 14+7+2+34+2+9,
1+7+2+2,5+7,5)=min(19,23,24,20)=19

C, nykra yyyH min(7+8+10, 9+10, 4+2+9, 2+3+2+9,
4+2 5+7,5)=min(25, 19, 15, 16, 14)=14

C, Hykra yuyH min(2+2,5+7,5, 2+34+24+9)=12

by Macodanap Waknga Kasc MdMaa €3uiran. 3 bockuuaa A
HykranaH B raua 6yiiraH sHr Kucka macoda rormiamu. by macoda
Kyinjaryyia aHukJ1aHaau:

min{6+9+19, 6+5+14, 8+6+14, 8+3+12)=23

CyHrpa A HYKTafiaH 3HT KMcKa Macoga 6yiinad B Hykrara
Hopanvrad AynHu denrunanMus.
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Mycmaxun equi yuyH monuupux.

A Ba B nynktiap y3apo 6up Heda iiyanap 61iaH OoOFnaHraH
6viacuH. UVaHuHr xap 6Up 6ynaruaa 61up SUpauK MaxcyloTHN
TallWIL YYYH capd KUIMHAIMUIAH TPAHCIIOPT XapaxaTjlapy Mablym
Ba yJap KyHupary waxiijia KypcaTuiraH.

MaxcynoTHU A nyHkTaaH B myHKTra onTHMan Taluuld
MapILIPYTHHH aHUKJIAHT.

5-§. HBeCTHIHAHM ONTHMAJ TAKCHMJIAL MACAAACHHH AHHAMHUK
APOrpaMMAaiall YCYn OHIaH €4,

Musecrop X mMukaopiarm kanurai Mabaardu n (i=1,2,...,n)
Ta KOPXOHAaHM ¥3 MYUTra ONyB4YM OuphalimMara capd KunaérraH
OyacuH. by mMabnar GupsaliiManard n Ta KOpXoHara TakCUMITaHAIK.
Arap i-KOpXoHara X, MUKA0pAa KanuTtal Mabsar axparuica, y
Z.(x) MvKa0p/ia lapoMajira 3ra Oynaau.

BupnauiMaHWHT YMYMMIA iapoMay KOpXOHaap JapoMaLiapu
AVFUHOMCHIAH ubopat 6Vaanu.

=7 (x)+Z,(x)*...+Z (X ) ¢

Kanurtan mabnarHu ONTHUMaN TaKCMMIIAll MacalaCuHUHD

MaTCMaTUK MOOEU Kyinaaru KYyprHULIAa Oynanu:

X1+X2+”"+Xn=X() (2)
x20 (i=1,...,n) 3)
Zmaxzzl(xl)+zz(x2)+'"'+Zn(xn) (4)

by epnaru (2)-wapr OMpnauiMara axpatuirad X, Kanurai
Mabsiar TViIa TAKCUMJIaHM LW KepakuTiHY; (3)—1apT MacataHUHT
{aprura Kypa Homabaymiiap HomManhui 6¥avinmrutm sa (4)—
Makcal GYHKLMS OUpaaliMaHUHT YMyMU fapoMaau MakCUMall
OVIUILTMTMHU KYpcaTaam.
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bepunran (2)-(4) macanaga axpaTuarad xanuran mabnar
X, ra Ba KOpXOHallap COHM N ra TeHr. By MacanaH¥ equiiHy Ky
Oockuunm xapacH aed kapaitMus. Xap 6up 6ocKudna axparviral
Kanurai Mabiar Hongad X, raya, KOpXoHalap COHU 3¢a, HOJaH
n raua yarapys4daH Mukaopsaap aeb kapanagu. MacainaH, OMpuHUA
Bockmuna 0<x<X, mabnar ¢akar 6UTTa KOpXOHAra, UKKMHYHU
DocKmu/ia 2 Ta KOpXOHara Ba xokKaso, n-60CcKyYaa n Ta KopxoHara
TakcuMnaHaau ned xapanaau. Illynpai kuaub, xaruTan
mabJlarH¥ TakKCHUMJALIHUHI CTaTUK Macaiacu JMHaMMUK
rporpamMmasialll Macajacura aiinaHamau.

byHnail nnHaMyK rporpaMManaill MacajtlaCMHU e4HLl yYyH
F (), F,(x),..., F (X) GyHKuMsnap KerMa-KeUIMIMHN KUPUTaMu3.
by epna:

F (x) — 0<x<X, muxnopnaru mabnarHu dakar 1ta kopxoHara
TakCHMM—AaraHja oJuHaaMraH Makcuman napoman, F,(x) —
0<x<X, MUKIOpaary MabniaFHu 2 Ta KOpXoHara TakcuMJIaliaH
OMHAMIaH MakcuMall Japomaj Ba Xokaso, F (x) — 0sx<X
MuKaopaaru MabGjlarHU n Ta KOpXoHara TakcHMalijgaH
OJIMHANMEAH AapoMall.

Mabaymku, F (X)=Z  0Ynaau. Kyknaary nkxu xonaa F(x)
yHKUMsITap OCOHTHMHA TOMUNIAIN:

1) F(0)=0, i=1,...,n

2) F(X)=Z(x), 0<x<X,

[emax, arap karmran Mabnar rakcMMIaHMaca, y X0Ji1a JapoMal
XaM HoJra TeHr Oyianu. Arap Kanuran Mabnar 6WTTa KopxoHara
TakcHmilaHca, OUPJAliMAHUHT 1apoMa/ii aHa 1Ly OUTTa KOpxoHa
napomaauaaH vbopar Oynaau (Kanutan Mabiar axpaTuiamaraH
KORBXOHANap fapomaj Kerupmaiiaum aed dapas KiwiMHanu).

Onan 0<x<X| MUKOOpHaryk Kanuran mabsiar 2 Ta KOpXoHa
opaciia TakCHM—JIaHTaH XOJAHW KYpaMu3. Arap X, ~MKKUHUYHU
KopxoHara axpaTunraH mabnar Oyiica, y xonifa Ko/iraH x-x,
MUKIOpAArK Mabnar OUpHHUYM KOpXOHara axpartuiaau. by ukku
KOpPXOHajJaH ONVWHaAWraH yMyMWi# AapoMman Ky#uiaaru
(hyHKLWOHAN TeHIaMa €plaMuia TONUIIAIN:

£y(x) = max [Z,(x,) + Fi(x - x,)]
- 0<x,<x -
Osx<Xy,

®apas kuaainuk, 0<sx<X, muxaopiaru mabsar K ta kopxoHa
opacuia TakeHMIlaHraH 6yncun. Arap k-KopxoHara X, MUKopaa
Mabnar axparuiaraHd 6ynaca, yHaaH ofuHraH aapoman Z (x,) ra
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TeHr OYnaau. Konran x-x, mabnar k-1 Ta KopxoHanap opacuia
TakCUMJIaHa/IW Ba YHaH olnHaauraH aapoman F_ (x-x ) ra teur
oynany. by xonga onyHaguraH yMyMUil JapoMa

Fk (x) = max [Zk (Xk )+ Fii (x - Xy )]
0<x, 2x }
O=sx<X,
GyHKUMOHAN TeHTaMa épaamuia Tonuna . Jdacrnab Sepuiiran

MacaaHUHT €4UMUHU X=X, Ba kK=n OY/1raH Xonnaru Kynunarvu
(PYHKUMOHAN TeHrNaManaH goiinanaHnb Tonamms.

Er(x) = &az(‘_[zn(xn ) + F;:—l (x() - xn ]

Kanuran mabnarHu Takcumiall MacajlacMHWM JIUMHAMUK
nporpaMmarnail ycyiau 6uiiaH eyl xxapa€Hu OuIaH TaHMIaMM3.

OHr apBan 0<x<X, opajMk n Ta TeHI WHTepBaliapra
(kagamiap) 6ynvHanu. Xap Oup KalaMHUHT Y3YHJIUTU A ra TeHT
ne6 kabyn xununHaau. bynman tawxkapu Z(x) Ba F.(x)
pyHkuMsnap ¢akar wy HykKranapaa, gpHu, x=0, A, 24, ..,
nA=X, la aHWKJIaHraH 0e6 Kabyn KWIMHALH.

i=1 pa F(x) xyiugard TCHIIWK €pAaMujia aHUKIaHaau
F (0)=Z,(x), F,(kA)=Z (ka), k=0,...,n TEHIJIMKHUHT KUAMATIapy
XKaapanra xoWnawrtupunaan. F (KA) HUHI KHiAMaTHIaH
dovinananué F (kA) xucoGnananu:

Fy(x,)= Ikr}glx[Zz (kAY+ Fi(x, —kA)]

Xucobnaw xapa€Hupa F(x), (x=ka, k=0,...,n) HUHT
KUHAMAaTHAaH TalliKapy

Z (kA)+F (x,-kA) dodnaHu MakCHMaIallTUPYBYH X, HUHT
KuiiMaTh xam tonuiagu. CyHrpa F.(x) Tonwiaau Ba XoKaso,
xaMma bockuunapaaru F(x) napHu XHcobnaurHu 6axapud

F;z(x()) = m'aX‘[Z”(x”) + E;—l (xO - xn ]

SX, S

TeHDIMK €épaamuia F (X ))=maxZ tonunaau.

LilyHpai Kunub, oxupry Gockuusa maxcal QyHKUHAHWHE
MakcuMan kuimatu F (X)) xamiia n-kopxoHa yuyH axparwiafirat
Karuran MabnarHuHr MUKIOPH, TbHU X * TONUJIAIN.
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CyHrpa xucobail xapaéHu TecKapy TapTuoaa Saxkapuiaim.
byHna oxuprv kanamaaH 6UpUHYM KalaMrada OUp MapTa Kapab
YUMKMIaaU:

N-KOpXOHara axparuiaguran X * kanuran mMabnarHu Gunrad
X0J11a KoJIraH n-1 KopxoHanap opacuia TakcHMiaHaauran X —
X, Tonunann. CyHrpa onauH TOMMIraH

‘Fn—l (X) = 0‘333)5):[2"“] (xn—l ) + Fn~2 (x - xn—l )]
0<ag Xy,

JTaH Fn_l(XO-Xn*) HK, Ba Aemak, X*  HW TOMAaMU3, Ba XOKa3o.
WyHnait ityn 6unan naBoM 3THS OXHPHLa X,” HU TOTIaMM3.

Iy 6unaH yerapanaxran Kanuran Mabiaar GUpJaliMaHVHT n
Ta KOPXOHAJIapU Opacuia ONTHMAN TaKCUMJIaHTaH OYIaiu.

f-mucon. MuBecrop 200 6upnux kanuran MabiarHu
OupnauMazary 4ra kopxoHara capd KuiMoxau 6¥icuH. Xap 6up
KOpXOHa ¥y3ura axparuiaraH MaGJIaFHUHT MUKIOpHra OOFTHK
paBMUIA TYPJIU MUKIOPIAry AapoManra 3puiliany. by napomayiap
Kyiingard 1-xazgsaira XoWnaTupuiraH.

e . l-xamsan
Kopxonaiapra KopxoHaiap mapoMaiu
axpaTwirad MaOaariap

MHKIOPH 74(x) | 25(x) | Z3(x) | Z4(x)

N 0 000 o
40 1514 |17 | 13

80 128 1 30 33 35

120 | 60 55 58 | 57

160 153 136

200 L 90 85 | 92 66

WHBeCcTULMAHU KOpXOHalapapo ONTUMAaJl TaKCUMIIAIU
PEXACHHU TY3UHT.

Euuul. Macananu 4ma 6ocxuqea 6yaut evamus. lacmaab n=1,
AbHYU Kanuman mMabaar paxam bumma KopxoHaea bepuscan X011y
kypamus. bynda

F.(0)=Z,(x)
6ynanu. 0<x<200=X, oparukuary xap OMp X, =KA nap y4yH
F (x,) kuitmMaTiaptu 2-xafsanra XoiiawTupamus.
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2-xanpai

‘ X O F g0
%#~—___J*OH

40 15
80 28
20 60
160 7]
200 90

BHAM n=2 6ynaraH xosiHu, spHU X =200 6upauk xanuran
MabJIaFHM 2Ta KOpXoHara TakCUMTAHTaH XOJIHU KYpamus.
by xonna onuHaauras napomai

F,(x) = max [Z, (x,) + F,(x— x,)]
OSx;;(,,

GYHKLHMOHAT TeHT/IaMa opxKaly Tonunaiu. by GyHKUUSHUHT
KUUMaTIapy Kyitniaruia Tonuianu.
0=<x<200=X, opanykaary xap 6Mp X y4yH 0<x,<x, Tonmuiaiu
Ba yHra Tervuiu 6yiraH
Z(x,)+TF (x-x,)
xurcobnanaau. CyHrpa

F,(x) = max[Z,(x,)+ F,(x ~ x,)]

TOMANALM.
Macanan, x=0 na x,=0 6ynanu;
x=40 pa x,=0; 40 6ynanu;
X, =0, Z.(0)+F(40)=15
x, =40, Z,(40)+FE(0)=14+0
x =800a x, = 0:40;80
X, =0, Z,(0)+F(80)=0+28
X, =40, Z,(40)+F(40)=14+15} F,(x=80)=30
X, =80,Z,(80)+F(0)=30+0

} Fy(x=40)=15

Ba xokaso, wiyHaa# #yn 6mnan x=120, 160 Ba 200 6ynrax
xosuiap yuyH F,(x=120), F,(x=160), F,(x=200) napHu Tonamus.
F.(X) yHKuUnsIHY x1cobiall Xapa8HUHK KyHuaary 3-xaagsaia
KypcaTaMus.
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3-xansan

L0NC 0 | 40 | 80 | 120 | 160 | 200 [F,(0| x°
0 0 6 [ 0
w0 locrstize b _ ol 210

50 lormiensisoro| 1 1 {30 s
120 |0+60|14+28|30+15] 55+0 | 60 | 0
160 10+7514+60|30+28]55+15] 73+0 75 ‘
200 [0+90|14+75]30+60|55+28|73+15/85+0| 90 | 0

3 Gockuuna =3 O¥sraH XomHHM, AbHN X =200 kanutan mabnar
3ta KopxoHa Ypracupa OYyiMHraH XoJMHW Kypamu3s. By xonga
SPUILMIAIMIaH AapoMaiHi Xap 6up 0<x,<x, 0<x<X| =200 yuyH
Kyiuaaru GyHKUMOHAT TeHIIaMa opKaiu xucobnall Kepak

F3(X) = énax [Zz(xz )+ Fz(x_ Xz)]
Dxs200

by dyHKIIMaHM xucobaall XapaéHUHK Kyiiuaaru 4-xansania
KypcataMms.

4-xanpai
L Lo 40 | s0 | 120 | 160 | 200 |F3(0 %"
0 0 1 0 |0
40 |0+15] 1740 17 |40
80 |0+30|17+15] 33+0 33 180
120 | 0+60|17+30{33+15| 58+0 60 | 0
160 |0+74 | 17+60|33+30[58+15] 73+0 77 | 40
200 |0+90|17+74|33+60|58+30| 73+15/92+0| 93 |80

4 6ockuya n=4 GYnraH XONHH, SbHU X, =200 kanuran mabnar
4ta kopxoHara OYyAMHIaH XOJNHM Kypamui. by xoiana
IPUILLIMIIANMIAH JapoMa,

Fo(x)= d \az(\_[z4(x4)+ Fi(x—x,)]

<x, <
0<x<200

(YHKUMOHAT TeHIIaMa OpKanu tonuiaan. by dyHkuUgHK
xucobnaill xapa€HM 5 kaaBanja KypcaTuiras.
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S-xaasan

N M0 | 40 | 80 | 120 | 160 | 200 |Fyux| x4
0] 0 0 | 0
40 [0+17] 13+0 710
80 |0+33[13+17] 35+0 35 | 80
120 |0+60|13+33[35+17| 57+0 60 | o0
160 |0+77|13+60|35+33] 57+17 | 76+0 77 1 0
200 |0+93|13+77|35+60| 57+33 |76+17/60+0| 95 | 80

I-5 )KanBannapnam Fx),F (x) , F,(X) napnu Ba ynapra
MOC paBHIIAA X', X, ,x; Ba X, BeKTopnapHu Kyhugaru 6-
KazBaira x(onnamTMpaMm

6-xansan
L T | 0" R x| F00| x| Fao
0 0 0 0 0 0 0 0 0
40~| 40 | 15 0 15 | 40 | 17 0 17
80 | 80 | 28 |80 | 30 | 80 | 33 | 80 | 35
120 [ 120 60 0 60 0 60 0 60
160 | 160 | 75 0 75 1 40 77 0 77
200 {200 90 0 90 | 80| 93 | 80 | 95

By XaapanmaH kKanutan mabnarHu onTuUMan TakKcumiaiu
pexacuHyu tonamui. 200 Oupauk mabaarHu 4Ta KopxoHara
TaKcHUMJIalll HaTHXacKuda OupiauiMa

max F, (x =200) = max(90,90,93,95) = 95

i=}.4

Hupiuk napoman onagu. byHaa TYpTuHYM KopxoHara 80 6Upiimk
mabnar 6epunanu Ba optub Kosran 120 6upnuk Mabnar Koarax
3 Ta KOpXoHara TakcuMutaHaad. byHnan 6upnaiima

max F (x = 220) = max(60,60,60) = 60
=13

OVpnauk papoman onaad. byHaa yuymHuyM KopxoHara mabiar
Gepunmaiian (x,"=0). demak, 120 6upnuk mabiaar GUupuHUK Ba
UKKMHYY KOPXOHanapra TakCHUMIaHaaM. JleKMH MKKMHYH
KopxoHara xam Mabsar Gepuimanau (x,"=0). WyHnail kummb,
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konraH 120 6upnnx mabnar 6upyHYM KopxoHara Gepunaau.
byHnaH 6upnaiuma 60 6UpIIMK AapoMa oM
x,=120, F (x)=60
LHyHnai kuaub, kanuran Mabnariap TaKCHMAALIHUHT
OTITHMaN peXacHH TOTAUK:
X'=(x,", x,” ,x;, x,)=(120; 0; 0; 80)

2

Tasnu c¥3 Ba nbopanap

AunHaMuk nporpaMmanail, Kyrn 60CKUYTH
xapa€H, OoluKapuil, GOHIKapMITYBUH XapaéH,
CTpaTervs, ofTuMan cTparervs, ONTUMATINK
TIPUHLUMWIMHM, WapTiy OoiKapHill, berimMaHHUHT
GYHKLUMOHAN TEHITaMaJIap.

\

Ha3sopart capoanapn

I, JUHaMKK TIporpaMManaltiHUHT MpeAMeTH HUMazaH roopar?

2. JIMHaMUK nporpaMMmaalliHUHT YM3KMKJTH NporpaMmMataliaH
KaHaai dapky 6op?

3. JMHaMUK MporpaMManalliHAHT KaHIal XyCYCHUSITIapUHH
" Ounacus?

4. JIMHaMUK NporpaMMaIaliHUHT ONITUMATUK TIPUHLUITH
HiMaaH nbopar?

5. CaHoaT OGMpnalwiMacWHK OMNTUMAaN pexalailTHUPHIL
MacalaCUHUHI AMHaAMKUK MOAETH KaHaai?

6. Maxcynor uwmnab yuKapulll Ba YHMU CakJaillHU
OIITUMALTAIITUPH LI MAacaTaCUHWHT AMHAMUK MOJenM KaHnai?

7. JAmHaMuK nporpamMmaliall macajlacu YMyMMUi XxoJna
Kannau kyunaau?

8. QuHaMuK mporpaMmainail MacalacUHMHT TeOMETpPHUK
TAJIKMHU KaHpai?

9. beaaMaHHUHI QYHKIIMOHAT TeHITIAMaTapH KaHRai?

10. IuHamMuK nporpaMManatil YCYJTMHWHT FOSICH KaHaai?

11, UHBecTHUMSIAPHHN ONTTUMAJT TAKCUMIIAIL MAcanacUHUHT
MaremMaTHK MOAERN KaHaain?

12. AHBecTULMSNAPHM OITTUMA TaKCHMJIall MacanacuHH
KaHaam uyn ownaH Kyn OoCcKMWIM JUMHAMMK fiporpamMmananl
Macajacura afaHTHPULL MyMKHH?
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Macananap

1. bepunraH MacanaHy IMHAMUK [TPOrpaMManall Macaaacu
cudaTiia udoaanaHr.

BupaamiMa m ta KOpXoHaHH ¥3 Muura onaan. by KopxoHanapHi
TEXHUK XMXATAaH TabMUDPJaUl MaKCaau/la MapKazJalTUpUIraH
JKaMFapMa TalLiKW 3TWAraH. by x)xaMmrapmara OMpuHYM U A MAHT
cyMm Mabnar axpatunrad. KeituHr iwaiapaa aca, Oy Kamrapma
KOpXOHAMap AapoMaInAa aXpaTtuiaraH Mabrarnap XUcoovra TV.MpHo
Oopunaaun. Yuiby XaMFapMaaaH i-KopxoHara axparwirad X Mabiar
YHra f(x ) MMK/10p/ia KYLLIMMYa 1apoMajl KeITupaiu. n iui nauia
KOPXOHAMAPHMHL TOTIIAH KYILMMYa J1apoMaillapy Makcumar OVIMiIT
YUYH XaMrapmaaary Mabnar KaHIai TaKCUMIaHWILW Kepak?

2. A Ba B nyHkTiap ¥3apo 6Up Heda iHyuiap €paamuina OoraHTaH.
MynHunr xap 6up 6yiarnaa 6up OUpIuK MAaxXCYJIOTHM Talluil
YUYH capd KMAMHAAUTAH TPAHCTIOPT XapaXatiapK Mabilym Ba yiap
KyHURard 1aknga KypcatuiraH. MaxcynoTHu A nyHxraan B
ITYHKTTra ONTUMa TallUlil MaplpyTUHU aHHKJIaHT.

3. 120 MUHT CYMIMK UHBECTUUMSAHU 4 Ta KOPXOHA YpTacuna
Takcumaall kepak. KopxoHanapaaru vinna® Yukapunaauras
MaxCyJOTHUHT XaKMKU axparuiaraH mabnarra 60FIUK paBuLi/ia
y3rapuiuy Kyiuaar Kansaiaa KeJITHpUraH:

S
HipecTHis Kopxonatapta Mile6 vukapuu 1
MHK._(OPH - \fi‘A\A‘HHlI)iliiCHI%J?’I ;

I ] m v

30 9 } i DT

40 17 33 29 4 35

60 28 45 40

80 38 51 49 1 s4

100 46 | 6 a7
N0 lew | RO b RE D92 )
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VIl BOb. HOAHUKJIUK IIAPOUTHUIA EYUMIIAP
KABYJI KWINHI. YUHNHJIAP HABAPUACH. “TABUAT”
BWJIAH YUUH

YM3HKAM, UM3UKCU3 Ba AHHAMKMK ITporpaMMariall Macanalapuia
e4uMIIap Kabyn KWIMLLE MaIyMOTIAPHUHT TYIATUIMHU Hasapaa
TYTTaH X0J14a aMalira olMpuiaau. boliikaua aiiTranaa, Macanajarv
HOMah/IYM [apaMeTpriapHi TOMUIU y4yH 3apyp OViaraH aactjiabku
MawTyMOTNap aHUK, Oynaay. by Macananapna equmiap Kabyn KAnuii
AHUKJTHK LIAPOUTUIA aMaJIra OLLIAPWAAAM.

Arap OepwiraH Macanaiapard MabJIyMoTAap aHUK Byimaca,
KYHHAAru KK Xonartia eduM Kabys KUKl MYMKWH:

a) TaBaKKaTYWUIMK 1LaPOUTHIA eYrMIIap Kabyil KWINLLI;

0) HOAHUKJTUK apOUTHIA e4uMIap KabyJl KHIKLI.

By UKKM XonaTiapHMHT yajnapura xoc OVIraH Xycycustiapu
Ba dapkjapUHM KYpHlll YUyH MaxcyJao0T MIuiab YMKapUilHKU
peXATALLITUPULL MaCaNaCUHUHT MOJEIMIa MypoxXaar Kuiamus. by
MoJie1 AeTepMUHUpJIaHraH Mozen 0y:1d, yHaa Muliad YyuKapuiil
thakropaapy yerapanaHraH GyJiraHia KOpXoOHaHWHT 1apoOMaauHK
MaKCUMa/UTALLITUPYBYU pexkacy Tormulaay. Macananary Gesrysiaiiuiap:
C — ninab yuKapunaanraH j — Maxcy.10T GUPIUTMIAH ONMHAIMIAH
JapoMaj; X, — ulial YMKApWIAdUraH j — MaxcyJioT MHKJOPH.
TaBakKaTUWIMK LIApOUTHAA Ci napoMan ¢GUKCHUPIaHTaH MUKIOD
Oyimaiiin, 6aiKu CoH KMIMaTH HOMALTYM Oy/iraH JeKuH TaKCUMOT
¢yHrumsicn f{C) Gynkums opxanu udoaasaHysun Taconrduii
Mukgop 6¥naau. HIyHUHT yuyH j — MaxcyaoTra MOcC KejlyBYmM Cixj
doitna xam Tacoaundurii MUKIOP OVIanM Ba YHUHF aHHK KMAMAaTH X,
HOMAabIYMHUHI KUtMaTh aHUK 6yarania xam anuk, Oynmaiau.
HlyHpait kKMaub, TaBakkaldWIMK LIApoOUTHAA edumiiap Kabyn
KMAWIL Macananapuia HOMawTyMIAPHUHT TY/1a 3MACNUK Aapaxacu
DXTUMOJINME TAaKCUMOT DYHKLMSCH OpKaiu UdoranaHaau.

Hoanukauk wapountuia f(CI) TaKCUMOT QYHKLIMSI HOMabJIYM
OYNULIA €KM Y aHUKIAHMAraH OY/IMIIN MYMKHH. Ci ItapaMeTpHUHT
KHUMaTiapu MVTRako HOMawilyM OynraH xosiap XaM yuypauu
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MYMKWH OynuiuMra Kapamail, HOaHUWKJIMK Macajafaru
MaBIYMOTAAPHUHT YMYMaH WYKJIUMIMHKY OUiavpMaiin.

MacanaH, euum Kabya1 kunyun waxe (EKKHI) C nunr
yyra CV,C? 0 CO xuiimaTiapuaai 6upopTacuin Kabyn
KWIMIIWHU OUiaau, NekuH 6y KUAMaTIapHUHT 3XTUMOoIIapu
XaKula MabyMoTra 3ra 6ynmaciurn MyMkuH. EunmMiaap kabyn
kvl (EKK)HUHT kYN Macanajapuaa TypJiM BapyaHTtjiap
TYIMAaMuIaH HF sSXiy (ONTHMMan) BapyaHTHW TaMjail Tanad
KMNUHaau. byHaalt BapyaHTHU TOMULL YYYH OJIAKWHIY Oobnapaa
Ou3 TaHMILUTaH aHUKIWKAA edumriap Kabys KUIWI yeyJulapyuaaH
dongananuianu. JlekMH aHUKIMKAA eynuM Kabyn Kuauuina
«CUCTEMA» HUHT €YKM KaOyJl KWJIyBUM Hlaxcra Xanakut OepUiLu
Ba 1y OunaH OUp KaTopaa MabiyM japaxaaard HOaHWKJIUK
KEeJTUPUO YUKApUil Ha3apla TyTWiIMaitau. byHaai «xanakurts
Oepuil UKKH Waknaa OYIUIIM MYMKUH:

I. EuuM Kabyn KuayBUYM wiaxc o0-xapora Kapab, MacasiaH,
EMFUP, KOp EFULLM, KaTKATOK Oy MM eku 6ynMacnurura Kapad
euyuM Kabyn kunaan. by xonaa rabuar EKKHI yuyH pakobatuu
posiuHuY Gaxxapany. JlekyiH Tabuartra OHIM Ba HOXapUXoX pakub
cudatuia KapaMaciMK Kepax.

2. Euyumiiap xabyn kunuuw paxkobar MaBxya OVarad
BasUATAA amallra oiuupwiaan. by xoiaa kK €ku yHAaH KYITIPOK,
KaTHAWYBUYWIIAp y3apo pakobataa 6ynub, ymapHUHT Xap 6Mpu
pakubUAaH WI0XU Gopuya KYTIPOK, I0TYK OJTMILTa XapaKaT KUIaau.
byt aait Baszusitra mucon cudparvaa ¥3apo pakobaria 6ysraH tosap
Maxcy/I0TJIapyHU pekiaMa Kiinil, 6030p MKTUCOAMETH 1aBpHaa
uuad YuKapvil Xapa¢HUHM peXanaluTUpUIL MacanalapuHu
KypcaTuii MyMKHH.

PakoGartnu BazusiTna eurmnaap Kabyn Kuinil Haszapuscu
«YUuHAap Hasapusicw» ne6 atanaau. Paxkobatr masxya
OyaMaranjgary edumaap Kabyn KWKl HazapUusicH 3ca «rabuarra
Kapiun YiuH» 1e6 atanany. Yiuby 6o0n1a aHa uryHaal Hasapusiap
OunaH TaHWILIAMU3.

1-§. S"ﬁnmlap HA3APHACHHHMHI [IPeMEeTH BA ACOCHI
TYITYHYANApH
MaremMaTUKAHWHT pakoOGaTAH XOJMATIAPUHU, SBHMU
KaHTalwlyBdWwiapHUHT (YMHOBYMNApHUHT) MaHdaaTaapy Kapama-
Kapwu €ku 6up-Oupura Moc KeamalauraH xonaThapHu
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YpraHyBam 6YIMMK — «iinHaap Hasapusicw» 4e6 atananu. Yitunnap
Hasapudcu — pakoOaTnu xonariga KaTHawaétraH xap Oup
«YMHOBYM»Ta 3HI" KaTTa I0TYKKA (EKM 3HI KUYMUK HOTKA3UILTA)
3PUILLIMHI YYVH KWJIWHAAUTAH XapaKaTAapHWHT 3HT ONITUMaTHHU
AHMKJIALL YYYH, UMKOH OepyBYM MaTeMaTHK Ha3apusaup.

Kynruna nkrucoamnit xapa€Hnapra xaM YiuHiap Ha3apusicu
HYKTaW-Ha3apUAaH Kapali MyMKuUH. Macanax, VHUH
WMIUTUPOKUMIApU — OUDP XK TYpAaru MaxcyaoT Miiad unkapyBuq
KOpXoHaJsap, TAbMUHOTYMIAD Ba WUCTebMoauYunap OYIuMO,
VAMHHUHT IOTYFKM — Uwnad yukapuil (GpOHINADUHUHT
camMapaiopaurd, aapomMan madnariapu, MaxCyJloTHUHT baxocH
€KM TaHHApXM OYIUIIN MYMKUH. :

ViinHnap Haszapusici HUcOaTaH &1l haHap KaTopura KUpaiu.
YHuHT naipo 6¥nuiim HeliMan Ba MopreHuitepHaapHUHr 1944
Aun Hawp 3TUATaH «MkTHcoauii xapa€Haap Ba VHAUHIAp
Hazapusic» MoHorpadusicu 6wiaH 6oRTMK. KefrHyanuk yiumnap
Ha3apUsICH aMasIMi TaTOMKITapra 3ra 6yarad MycTakwil BYHaTUII
cudbatvaa pUBOXIAHIN.

ILiyHU TabKkUAdall JIO3UMKH, YHHHIAp Ha3apUSACUHUHT
yeyJutapy Ba Xynocanapy Ky MapTa Takpop/iaHaiuraH paKkooatin
xonarnapra HucbataH MuLIaTMiIanau.

Amanna, pakoGatau XoaaTnapH1 MaTeMaTuK yeyinap épunaMuaa
TaIKMK 3TUUILA, MYXMM OYMaraH ¢akTiaapHy Tawnad 1obopud,
XONATJIAPHUHT CO/LIa MOENU TY3WUIanM.

Viun — pakobariu xonataapHy ugoaartoBYu MoaenaaH ubopat
OVi11b, VHUHT XakMKUI pakoOartiaan dapku wyHaaH uboparky,
v MabiiyM OUp Kouda acocraa aMaira ollUpHIIaan.

., Xap Oup YWHOBYMHUHI MabjyM Makcaira 3pULIMLI
HUATUAA DaxkapWI¥ MYMKHWH OYnNraH xapakartiapy yuuHHuHe
xoudarapu 1eb aTanaiu.

VIMHHUHT HATUXANapUHN MUKIOPHIt 6axonall mynoe 1ed
aranagu. YAUHHUHT MOXMSTH WYHIAH MBOpaTKU, YHAA Xap
6up VIHOBYM ¥Y3Wra 3HI AXIUM HaTuxka OepyBYU €UMMHHU
TaHIalira xapakar Kuiaau.

ViirMHaa MKKWUTa €KUM yHJIAH KN VIHOBYMIAD KAaTHAIUMILA
MymKUH. IyHra myBouk, ViUH Xy)T (MKKK) YAHOBYMAU Ba
KV VIHOBUMAM OYIUIUM MYMKUWH.

Arap VitnHga dakat UKKUTa VHHOBYM KaTHallica, OyHaamn
VAWH «orcygpmau Yiiun» 1e06 atananu.

Arap xydtnu ViuHaa 6up YUHOBUMHUHT IOTYFU WKKUHYH
VHOBYMHUWHT KOTKA3yBUTa TeHr GVnca, Gynaait Vitud «0-cymmanu
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Yiurn» ped atanagu. 0-cymmanu ViluHaa YUHOBUMIIADHUHT YMYMHIA
Karuralu y3rapMaiin, hakar ViiiH J1aBoMya KailTa TaKkCumiaHaar
Ba Wy cababuiv TyrIap KMFMHAWCK HOJITa TeHT OYnaau, 9bHu
V, +V, +..+V =0
by epaa:
V. —j — YiIHOBYMHUHTI IOTYFU
0J1 CyMMaiii OyIMaraH YinHiaa YWHoBYWIIAD IOTYFIAPDUHWHT
AurMHAMCH HonaaR dapkiiu 6ynaau. Macanaun, notopest yiiuduaa
ViAHoBYunap Kyihran GamalHUHI OUMp KUCMU JloTOopes
TalKuioTaapyra oeprnaau. by VitnHna
VAV A+ +V <0
TEHICU3NUK YPUHAK OYnany.

bu3 6y epaa amanmnit axaMuaT KaTTa OyiaraH ViiMHaapaaH —
KydT VAMHNApHM Kapalw GujaH yekJaHaMu3. YiUH
VILTUPOKUMITapuHy A Ba B opkanm GenrinaimMus.

YiluH kapaénuuna pyi Gepruid MyMKWMH OViIrad Xap Kannaai
XOJnarra MyBOHK, paB1iLa YHHOBUMHUHT KYIUIALLIM MyMKYH OyIraH
Kounanap OupnaliMacu «cmpamezus» 1€ aranany. CTpaterussHHUHD
COHUTIa Kapad, Viunnap vexkau ek uexcusz YiurHnapra oynuHanm.
Onmuman cmpamezus 16, Gepunrad YilHoBuMra, YMUH OUp Heua
MapTa TAKpOpJIaHFaHAa 3HT KaTTa MyMKWH Oynraf yprava ioTyKHu
TaBMUH/IOBYM CTPATETUsIra aiTnanu.

Xap KaHaai 0-cyMMain Xy min YMUMHHEY I0TYRIap MaTpullack
Aeb arayBum

ad 1 a 12 e d I'n
A4 =1 9 9 - dyy,
a m 1 a m2 " a mn

MaTpuiiia OPKaH aHuKIall MyMKKH. by MaTpuuianuHr xap ovp a,

MEMEHTU A YAHOBYM MaTPULIAHUHT i-KaTOPUIa MOC KeNlYBUYH A,

IOpUiiHKM B ViiHOBYM j-yCTyHra MOC KeldyBuH B] OPUILHU

TaHaaraHaary A YHHOBYMHMUHT IOTYFUHK OMAAUPaI.
KomnoHeHTamapu

lapTiapHi KaHoaTJaHTUPYBUKU X=(X,, X,,..., X, ) BEKTOP-KaTop
A YRHOBYMHWHT «apaaau cmpameusicu» Neivlain.
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XyAau LYHUHIIEK, KOMITIOHEHTAApU

n
x; 20, D x, =1
i=1

WapTAAPHU KaHOATTaHTUPYBYUM Y=(ywy2,..., y) BEKTODP-YCTYH
B YHHOBYNHUHT «apasaw cmpameeuscu» ne6 arananu. byHna x,
Ba y, J1ap Moc pasuiaa A YHHOBYM Y3UHMHT A, topyuIuHy Ba B
YiHOBUM B, iopuiliniv TaHs1all 3XPMMONAapyHU OUNaMpain.

Arap X=(x, X,,..., X ) apajaw crparerusja i-
KomrioHeHTa | ra tenr 6ynub, Konranaapu 0 ra teHr 6yica,
y xoaa OyHIay apajnawi crpaterus A YHHOBUUHUHT «i-cogh
cmpamezuscu» 1e6 aTananu.

Macanan, (1,0,0), (0,1,0), (0,0,1) crpaterusinap cod
CTpaTerustiapaup.

Xyanm WyHUHTAEK, j-KOMITOHeHTa | ra TeHr 6Ynunb, Koirax
KOMNOHeHTanapyu O ra TeHr OyiraH Y apanaiu crparervs B
VHHOBUMHUHT «j-cogh cmpameeuacu» 1ed aranany.

Hemax, A YAHOBUMHUHT I0OTYFNAp MaTPULIACHHUHT i-KATOpUTa
MOC KemyB4yMu A, IOPULIM YHUHT i-cod cTparerusicuian ubopar
oynanu. Xyanu WYHUHrAeK, B YUHHOBYUHUHT OTYEIap
MATPULIACUHWHT j-YCTYHUra MOC KeJIYBYM B, IOPUILIN YHUHT j-
cod cTparervsicuaaH ubopar 6ynaau.

2-§. Marpauans yARHHAHE €4HMH.
tr

IOTYFRap MaTpHLIacu

4y 4y .4y,

J = Gy Gy oty

a . a

ml “tm2 e amn

KypuHuLLAa OYnraH marpuuanu YUMHHU KYpaluuk. Arap A
YIHOBYM i-cod CTpaTerusiHy Tanjaca, y KaMuaa

mina,
] !

211

www.ziyouz.com kutubxonasi



I0TYKKa 3ra 6¥naagn. A YAHOBYU V3IUHUHT IOTYFUHU Makcumall
KWIMILTA XapakaT Kunaau. Jlemax, y wynaau i-cod crparervsiHi
TaHJaluM KepakKW, HaTHXaaa YHUHI IOTYFUM MaKcuMal OVICHH,
SbHU A VAHOBYU

max min(a; )
! )

HaTVKaHY GepyBYM cod CTpaTervsiHM TaHAalau. Y by KaTTaTuKHA
o OunaH GenrunaitmMus.

a = maxmin(a,)
! I

by epna, a - A VIIHOBUMHHMHI UILOHYIM KOTYFUAAH MOopaT
OYM0 vy «yiunnune Kyliu 6axocu» ned atanany. o ITYKKa SpULIMILTa
MMKOH OepyBuM A, -co cTpatervsi «maxcmurn» 1e6 aranani. B
YHHOBYM, V3 Habaraa, Y3MHHMHI 3HT KaTTa MyMKHUH OViaraH
I0TKA3YBMHW MUHMMALIALLTUPHLLTA XapakaT Kuwiand. IHyHUMHT yuyH

p = max m]in(a,j)

= )
I0TKAa3yBHU OepyBYH j-cod cTpaTerusiiv Taniaiau. by epaa, B -
B yHAHOBYMHWHI MILOHYIM MHMHMMAaN OTKA3yBUIaH ubopat
OYiu0, v «Yiunrune wxKopu 6axocu» 1ed aTanaiu. B IOTKA3yBra
IpUIIMILTA UMKOH OepyBUM Bio opul (j-cod crparerus)
«MUHuUmMarxc» ged aranaiau.

[-meopema. Xap KaHrail MaTputiany YiduHaa YAUHHWHT o KyHu
0axocu yHUHT B oKopH DaxocuiaH olliMaiian, SsHU

a<p
Hcbomu. Tabprdra acocaH

a; = mm a; = ay

xaMmaa
B = max a; 2 a;
by MmyHocabatnapHu 6Mpﬂammpcal<
a, = mma,/ <ag, < maxa, =p,

MyHocabarra ara 0yjaMu3. byHaaH

a<b
TEHICUTMKHM XOCWJI KWIaMU3. By TEHIJTHK | Ba ] UHOEKCAapHUHT
UXTUEPHUI KOMOUHALIMSIIApK YUYH, LY XyMJiadan
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min f, =
!
Ba
maxa, =a
1

lHapTIapHK KAHOAT/IAHTUPYBYM 1 Ba j A1ap YYYH XaM YpUHIUINP.
Hemak,

asp
TEHTCH3NMKKA 3ra 6ynamu3s. Ly 61wiaH Teopema ncOoT KUITUHIIM.

Arap maTpuuanu YUMHHUHE KyiAY Ba oKopu 6axonapH y3apo

TeHT OyJica, 9bHU

a=p
wapT Oaxapwica, y xo/ga yiuby VAMH 3eap Hyxkmaea Xamia
KYWHAArd 1HapTHU KAHOATNAHTUPYBYY 6axoea 3ra IeiuNIanun.

V =a=maxmina, = minmaxa;, =
i i J i

by xona A MAaTPULAHMHT
V=o=p
lapTHU KaHOoATIaHTHPYBUK (A, B,) Xy(dTinkka MOC KenyByH
SNEMENTH A d2ap Hykma 1e6 atanaan. by anemeHT j ycTyHaa

G . o
MakcHUMan 6ynanu Ba i, Karopaa MHHHMA) 6y1aau, AbHU:

. <a <4 .

Arap B ViiHoBYHM 5”/3MHMHUFUM1]4Q1‘:MN’105KC cTpaTervsicuiaH Bo3
Keuca, YHMHT 10TKa3yBH owanu. XyAau WYHWHIAEK, arap A
VIHOBYM Y3UHUHT MAKCUMUH CTpaTerusiCUaH BO3 Kedca, YHWHT
IOTYFU Kamasioun. [demak, srap Hykranapra yAMHHUHT A, B
ONTUMAN CTpaTerdsiiapu Moc kenaau. Xamaa {A , B, ,V} tyrutam
YUMHHUHT e4UMU AEHMNAIHU.

Mucon. Kyitnaary TV1oB Matpyuaiapy OuiaH 6epuiirad YiuHap
YUYVH VAUHHUHT KYIHU B2 IOKOpU DaxojIapuHK Ba eUMMMHUA TOITUHT.

4342 1035
A4, =13465|, A,=3243
2513 0l-14

Euvimiin. A MaTpuila KaToplapy YUyH a 3/1eMeHTIapHUHT
3HI KMYMKIIapu Moc paBuiuaa 2;3;1 ra TeHT. YaapHUHT ©uKIaru
MakcuMaau sca, 3 ra Tedr. Jlemak, A, MaTpuMUAHUHI Ky#H
baxocu o =3.
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VHHUHHUHT 10KOpU 6axOCHHM TOMUID VUYH A, MaTpuua
yCTyH1apu 6¥iinya MakcHMar 3neMeHTAapH! Tornamus. bynap moc
papuiLia: 4,5;6;5. IHAKM Oyaap MuMilaH MUHUMATUHY TOMamn3s B,
=4. Jlemak, A, MaTpuLia yuyH o =3; § =4.

A, MaTpuua yuyH aca, a,=max{0; 2; -1}=2; B,=min{3; 2;
4; 5}=2

LyHaait kKunmo, 6y xonma V=o,=f,=2 YiunHuHI 6axocHianp.

Jemax, Oy yiinHaa A VIEHOBUMHMHT IOTYFU 2 JIaH KaM dMac
Ba B y#iHOBYMHWHT IOTKA3YBU 2 1aH OlUMaNI.

Arap Matpyuaiu ViiUMH 3rap HyKTara 3ra 6yica, y xojaa 6y
VHUHHUHT €4MMUHY TOTMUMLI YYYH 3rap HYKTara Moc KeayBuu
A, Ba B onruman cTpaterussiapHu xamzia

V=0=03
LIApTHUH KaHOATNaHTHUPYBYM OaXOHM TOMULI KEpak.

Jemak, arap marpulany Y¥UH 3rap HykTara sra oyica, y
xonga A Ba B VilHoBUMJIApDHUHT MaKCMMUH Ba MHHUMAaKC
CTpaTEerusanapu OnTUMall cTpaTervsi Oyaaau xamiaa Tyrnap
MaTpUUACUHUHT 3rap HyKracH VUMHHHHT 6axocuHu 6epaau.

Arap MaTpyuany YUUH arap HyKrara 3ra 0ynamaca, y Xo/ijaa
YHUHT €4MMH apaialll cTpaTerusuiapaa Tormuaiu.

A yitHOBUM X=(X, X,,..., X_) apanail CTpaTerusiHy Kynnab,
B VitHoBuM Y=(y . Y,,..., ¥,) apajaul CTpaterusiiy KylacuH,
nennk. emak, A YAHOBYU ¥3MHUHT A, COD CTPATETUACHHU X
3XTMMOA OuilaH, B YitHOBYM 3ca, Y3MHUHT B, cod cTpaterusicuHn
Y; 9XTHMOJ OWlaH TaHalAH. by xonna (A, B) xyduivkuu taHnan
IXTUMOJIU XY, a TeHT 6¥nann. Apanalll cTpaterysiiap KyJiaHraHja
YWKH Taconuduii xapakrepra sra 6ynagu. [LyHUHr yuyH YIAUHHMHT
I0TYFU XaM Tacoauduil Mukaop Oynanu. /lemax, 6y xonna
FOTYFJIAPHUHT YpTalra MUKAOPU, STbHU YHUHT MaTeMaTHK KyTWIHLLH
XaKyMaa ranvipyild MyMKHH.

A=(a,),, MaTpPHUATKH YUHHHWHT I0TYFIap QYHKLMUSICH EKU
A YHHOBUYM IOTYFUHUHT MaTEMATHUK KYTUIMILN 1e0

f(X,Y):M(X‘,Y):XAY:iix,.a”y,

i=t =1

(dopMyna opraIM aHMKJIaHYBUM PYHKIIMsira ailTunanu, Oy epaa:
Z(U=(x1, Xyooon X)) A YUHOBYMHMHI Ba Y=(y, V,,...., ¥) B
VAHOBYMHUHI MXTUEPUI apanaill cTpaTerusiapy.
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Mucos:

0-11
A=|1 0 -1
-11 0

MaTpULAIK YHAKHAA X=(X, X,,..., X_) Ba Y=(y,, V,,..., ¥,) MOC
paBuiLna A Ba B yliHOBYMIApHUHT apanalu cTparervsinapu. By
VAMH YUYH I0TYFRAp GYHKUMSICHHYU TOMAMU3.

0-11yM
XV =MUX,Y) = (x,x,x)| 10 =1y, |=

= (X2 - x})yl +(X3 _xl)yz +(x| _xz)y3
Arap X=(0,1; 0,4; 0,5) Ba, Y=(0,3; 0,3; 0,4) 6ynca

M(X, Y)=-0,03
OVnaau.

Heitnuk, Xe=(x°, x°,..., x° ) A VIiHOBYMHMWHI apanall
crparerusicu, Yo=(y°, ¥°,..., ¥°) B ViiHOBYMHUWHTI apanai
cTparerysicu 6¥acuH. Y xoiaa Kyiraaru TeopeMa YpyHIv 6ynanu.

2-TeopeMa.

XO:(XDID X“Z)"" X”m) Ba YO:(yOI’ y027"" y“n) apanam
cTpatervanap XyQrty Ba V XakukKuid COH Matpyulanin YHMHHUHE
eqyuMu OyIuiK yayH j=1,2,...,n cod cTpaterusiapia

M(Xe, j)zV ey
6ynub, i=1,2,...m cod cTparerusiapaa
M, Y=V 2)

TEHICU3ANK YPUHIM OYinIUU 3apyp Ba eTapauaup. Teopema
lapTiapyMHU KaHoaTAaHTUPpyBUYM X°, Y apanaill cTpaterusiap
OMNTUMAaN cTpaTerusi, V xakukuif coH aca, YHMHHUHT 6axocu
10 aTananu.
Jemaxk, {A,» B‘O,V} TYMJIaMHU MAaTPULIAIN YAMHHUHT e4MU
IKAHIUTMHY TeKWHUPULL YUYH (1) Ba (2) TEHTCHU3IMKNAPHUHT

621)Kapl1.ﬂ MUIHMHU TEKUINPUILL TO3UM.

Mucon:
{1 -1
=47

Marpuuaiv VlMHHUKHT €YUMHHMA apanail crparerusdnapia TornuHr.
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Fuuaywu. A YAHOBUMHUHT apanalll ctpaterusac X=(x,, x,)
BEKTOpP KaTopjaH Ba B yMHOBYMHUHT apanaii cTparerusicn Y=(y,,
Y,) BEKTOD YCTYHAaH Wbopat OYacHH.

(1) TEHICUTUKHUHT OaXaprUAHILHHH TEKILIMPaMK3:

o 3 =y

X, —x, 2V
=X +x, 2V

CucreMaHu xocus kunamus. byHna

X=(1/2, 1/2), V=0
IKAHAWUTIMHA aHMKJla]?IMPU.

byHaH

DHAU (2) TEHTCU3INUKHUHT OaXapWIMIUMHU TeKIIMpaMu3:

§ SRR

W=y, sV
- )}1 Jf‘ “V: S V
CUCTEMAHU XOCW KHJTaMH 3. ByHﬂaH TOMaMMn3:
Y=(1/2, 1/2), V=0.

Hemax, 6y ¥Vitunna X=(1/2, 1/2) Ba Y=(1/2, 1/2)

BEKTOPJIAp ONTUMaN cTpaTterusnap 6yaud, YUMHHUHT DaxocH
V=0 ra TeHr OVynanu.

byHnaH

Mycraku) eddnl YuyH TONIBPHK,

1. bepunran MaTpyiany YWH ydyH:
a) 10TYF1ap QYHKIIUICUHY €3UHT;

6) VUMHHUHT eUAMUHY apaialll CTpaTerusnapia TONnUHT.

4
A=12
0

[N R4R O]
wn O
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2. VIMHHUHT e4UMHMHN MMHIAMAKC CTPATErvsinapia TOMMHT.
g=[ 21 4
-106

3-§. MaTpuaiu YiiNHHE YM3HKIH NPOrPAMMAJALH MACATACHTA
KeJITHPHIIL.

mxn — YJIYORMM MaTpulla O1inad OepuArad Kyiuaari VAUHHA
KaparMus:

Ay Ay -y,
4= sy Ayy By,
am] amZ "‘amn

Marpuiia srap HykKTara sra sMmac, Ae6 xpco6naiiavk sa
IWYHWHT YY4yH YAUHHUHT eYUMUHU X=(X,X,,....X_),
Y=(y,.y,,...,¥,) — apajaiui ctparerysiap 1aknna unaimus. A—
VITHOBUMHMHT ONTUMAN cTparerusicya tokopuaary {(I) myrnocabat
B3 B—VHHOBUMHMHI oNTUMAan cTpaterudcuaa (2) myHocabar
baxapunanu. UlyHuir yayH, kyiuaaru yerapaBuit LjapTjapHu
KAHOATJAHTUPYBYH (A-YHHOBYHMHUHT) ONITUMAT CTpaTerusiCHHU
TOMM UL MACATACUHU KYUHLL MYMKUH.

7
a, x, +ayx,+---+a,x, 2V,

mt

a12xl +a22x2 +-t amme 2 Vr‘ (3)

a,% +a,, %, +-+a, x =V.

mn=om

ViuHHUHT Gaxocu OynraH V-karTajlvK HOMabjiyM, JeKWH
noum V>0 aed xucobnawr MymxuH. byHra, arap A marpuua
3/eMEHTapura OMp xui Mycbar cod kVuiuiica, xap AoUM
APULIUIL MYMKUH. (3) CUCTEMAHUHT XaMMa TEHICU3NHKIapUH N
V ra 6ynu6, (4) cucTeMaHM X0CUN KMIaMK3

6y epna: t,=x,/V, t,=x,/V,.., t =x_/V

X, X, Foo+x =1 wapraan t +t o+t =1/V
TEHIIMK KeJIMO YUKaaH.
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ant, vayt, +-+a,l, =1,

mlm °
Al a0+ +a,at .
1251 2252 2%m (4)

a b +a, b, ++a,t 21

In 2nt2 matm

VHUHHNUHT e4uMU V HUHE KMHAMATMHU MaKCUMa/UTallTUPpULU
Kepak ieMak, Z=t +t +. .+t GYyHKUMA MUHHMAT KAIMaT OJIUiLIN
kepax. HyHpai kunub, KyMMIarn YM3UKIW MporpamMMaiialu
mMacasiacu xocun oynaau:

z=3 G
i=]

(4) Ba > 0 waprnapuia
QYHKUMSHY MUHUMALIALITUPUIL TaTab KUIMHALN.

by macananu euu6, t, KuitMmatiap Ba 1/V KaTTanuk Xamaa
yHaan ¢oinananub x=Vt, kuitMatiaap tonunaau. B
YIAHOBYMHUMHI ONTUMAN CTPATErMACUHM TOMMIL YUYH KYHUAArU
apTiapHu €3ub onamus:

4
ay+apy, +---+a,y, < L7

ay Y Hny, -+ a,,y, <V, (6)

anlyl + anZyZ Foeeh anmyu = V’

€KW TEHICU3AUKIIapHHK V ra 6ynuob,

ayu, +au, +--+a,u, <1

_

o U+ Coplhy + o+ a5, U, <1, )

a,u, ta, u,++a, u <l

nnt

CHCTEMaHU XOCH KunaMu3. byHna u=y/V.
U, Uy..., U — HOMABJAYMHMW WYHAAW HOMaHO MK
KMUMaTIapyuHy TaHaall Kepakky, (7) wapt 6axapuand
W=u +u,,+. . +u =1/V
byHKUMS MakcHMyM Kuiimarra spuuicun. [HyHaail kunu6,
MaTpuuanyt VIMHHUHT €Y4UMWHM TOHWI ¥3apo CUMMETPUK OViraH
KViIMa YM3KUKIW NTporpamMmanaill Macajacura kejarupunaam. by
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KYlIMa Macajtaiapaar OUpUHU eYHD, WKKUHYMCHHUWHT edUMUHU
yHIaH dhoiaaraHud XOCHUNT KUJIHIL MYMKUH.

DHAK IOKOpPUAATHIIapHUHT KYIUIaHUIUKMIa AoUp KyHuaaru
MUCOJIHY KEATUPAMMU3,

Mucon. Marpuua 6unan GepuiraH Kyiunaary YHMHHUHT
€UUMMHHU TOTTHHT:

4342
A4 =3465
2513

Eutiauwu. YAMHHAHT ONTUMAT CTPATErMSCHHU TOTIHIL YYYH
Kkyhiugarn YTTMHuY xocun KunaMus:
At, +3t, +2t, 21,
3t,4+4t, + 5t, 21,
4t, + 6t, +t, 21,
2t + 5t, + 3t 21,

®

t,20, i=13
Z=1t +t,+t; (min) .
B ViMHYMHMHT ONTUMaN CTpaTerusacUHH TOMUIIHUHT

UKKWIAHTaH Macailacy KyHuaaruya oynanu:

Au, + 3u, +4u, +2u, <1,

3u,+4u, + 6u; +Su, <1,

2u, + Su, +u, +3u, <1,

v u >0, i=14
W=u +u, +u, +u, (max).
by MKKMNnaHran MacanaHuHr euumu U=(3/14; 0; 0; 1/14),

W_=1/V=2/7 6ynaan. lemak, V=7/2, xamia y=Vu, TeHIIMKIAH
B VHMHYMHMHI onTuman crpareruscu Y=(3/4; 0; 0; 1/4)
IKAHJIUTUHU TonaMmu3. Jlactiabku (8) macana euumu T=(1/7; 1/
7. 0y Ba X=(1/2; 1/2; 0) — onTuman cTpaTterus 6ynaau.

4-§. HoaHuKJMK WapouTHIA eYuMIap Kadysa Kuau.
TaGuaTra Kapim yituH
by yiiunaa Tabuart Ba eyuM Kadyn kuaysum waxc (EKKIL)
karnawanu. Tabuatnuur T, T, ... T Xonarnapu Mapxyn

219

www.ziyouz.com kutubxonasi



6Ynub, ynapra kapuin EKKI namrta A, A, ..., A Ttagbupaap
Masxya. TabuaTtra kKapuwiu VYHAUHHKM Kyluniard marpuua
KYpUHUMIKAA Udoaaiall MYMKHUH,

T
]
A T T, T,
A 1 a1 ] a 2 aln
AZ a2l a22 n
A a a a
m mi mt nm

by epna, a, TabUaTHWUHT T/ xonatuna Exxlll A taabupHn
aMaJjifa olIMpTraHAa YHUNHT KypaauraH gpoinacu €ku 3apapuHu
Kypcaraiu. Arap a,~ doina (10TykK) 6yica, 6y MaTpULIA «IOTYKIap
MaTpuuacy» neluIaau, a, — 10TKasys (3apap) Oyirasiary
MaTpULIA «TYJI0RIap MaTPHLIACH» JCHUITANMN.

by marpuua acocuna Exx L y3uHuHr doiinacvnm (3apapum)
MAKCUMAIAWITUPYBYH (MUHUMAUTAUTUPYBYU) H¥AHM (COd
CTPATeTUSIHMU) TaHNalIM.

byunail crpatervstHy TaHnall y4yH MUHUMakc, Banwi,
Jlannac, Casuax Ba I'ypsuil Me3zoHnapuiaaH doijanaHuiu
MYMKHWH. AHA 111y Me30Hap OunaH TaH UlIaMU3.

Jlannac me3onu.
by Mesonna tabuarHunr 6apya T, T,, ..., T xonariapu
TEHT 3XTUMO: OuiaH pyit H6epaau geraH GUKp acoc KUIUO
onanHrad. Tabuwathuur T, T, ..., T xonariapu
q,=q,=....=q =1/n s3xTmon 6unan pyi Gepcun. ¥ xonaa arap
EKKLI A iyaHu TaHnaca, YHUHT 10TYFU,

| ! .
Q= a +-a,+.+ a Oynanu €xu,
n n n

1 n
- a,..
QI n; 13

Oynanu
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Arap EKKII A ity Tanmaca, YHUHT 10TYFH,

1 17
Q, = ~Za2,
n“s

OVynaau Ba XoKaso.
Arap EKKHI A #ynHK Tannaca, yHUHT I0TYFU

Oynanu.
1 n
Qm = Z am/
n /=1

EKKHI makcuMyM 10Tyk HepyBUr UYIHK, SibHU

i 1 N I
max| ~ > @~ >, .- a, |=max=3a,,
n i n J n-, ton J

UYNIUHU TaHRalay.
I-mucon. Kyivaary 1oTyenap MaTpulia KypuHUiinaa bepuirad
TabaTra Kapuiv YAMHHM €4HHT.

B,
! TJ ]} I:? TJ a”q!'i'aDQ] +... +amq,,

A; 7 11 4 24 1/4 (71t 14+24)=14

A 20 16 14 22 1/420+16+14122)=18

Az 9 3 10 23 1/4(9+8+10t23)=12.5

A 13 26 8 4 | WI8t26t18+14H)=19

max (a,g,+a,4,*.. +a,4)

g -+ 14 14 1/4 (45 tagt.. Tag)=19

Fuuw. EKKL HUHT Xap GHp cTparernsicira Moc KejyBun
a.,q,7a.q,t..ta,q CYMMaHWHT KMAMATH XaABaJIHUHT OXUPIH
ycTyHaa Kearvpuirad. Jlannac mesonura xypa EKKIH A, cod
CTpaTerMgHy TaHyiaca, YHUHI OTYFM 3HE KYIT 19 ra TeHr 6ynanu.
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Baiiec me3oun
by Me3oHaa TaOMaTHUHT Xap Oup T, X0/1aTh Mabjiym Oup g,
IXTUMOJ OMIaH pyil Bepulliy aHMKJIaHraH 6ynaiu. Macanat T'/
XONMaTHUHT py# Gepuil 3XTUMONK ¢, T, xonatHukn q,, ... T,
xonat pyil 6Gepuill IXTUMOJH g, Ta TCHIJWUIW aHnkaHrad. by
xonna EKKIL ¥3 I0TYFUHM MakcUMan KWIyBUU HYJIHU SbHH,

OepyBYM UVIIHU TaHJTalH,

max Z a.q,
N j Ny
2-Mucon. KyRUAArY IOTYFiap Marpuiacy KYpuHULIKAa
GepuaraH YiiMHHUHI eYMMHUHY baliec Me30HU €paaMuaa ToTHT.

-
4 "NnL|nL| 1| 1 a1q;tapgrt. tayg,
A;
4 12|34 7 4,2
4 |3 6| 5| 4 4,8
|
jJ
| Az 5 S 7 3 6,2
Pj 0102|0502 P ) I T n"iaxi_;_,. > YRR P
! max (a,q,%a g% +a,q)=62 |

Fuyw. EKKLI 1 cTparervsiiu taHnaca, YHUHT 10TYru,
2-0,1+3-0,2+4-0,5+7-0,2=4,2 ra TeHr 6ynaau. Il crparerusiaarn
oTyF 3-0,1+6-0,2+5-0,5+4-0,2=4,8 Xynau wyHuHraek 11
cTparervgaary 1otyr 6,2 6ynagu.

EKKII 6.2 oTykka ara 6ynanu.
Baiba Me3onu.
by Meson YHuHIap HazapusgcHuaarl MAaKCUMUH-MUHUMAKC
ycysdra yxuaiaum. Arap a,—totyk 6yica, EKKLI
m,,ax(m/‘m a,)
HY TABMUWHJIOBYM WYIIHU TaHJIalIU.
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a,-10TKasyB Gysnca, min(max a )Hu TabMHUHIOBYU A, HYAHK TaHAanau.
3-MUcCOJL.
(a[., HOTKAa3yB). Kyluaary xaapanga 6cpuirad YiiMHHY Banbn
ME30HU OHJIaH €UYKHT.

4 L I; 1 7 7; ¥ P Maxay)
Ay 7 11| 14 | 24 24
A, 20 | 16 | M4 | 22 22
4 | 9 | 8| 10 | 23 23
Ay 18 26 18 | M4 26
\ B min;imaxya;)}=22

Fuu. Macananu eunii xXapaéHu XaIBajila aMmainra OLLMPHITaH.
Macanan, A4, crpaterus yuyH max(7,11,14,24)=24, A, crparerus
yuyH max(20,16,14,22)=22 A ctparerust yayH max(9,8,10,23)=23
Ba A, cTparerus yyyH max( 18, 26, 18, 14)=26 Tonuaaay xamaa

min maxa, [=min(24.22,2326) =22 0,

Hemak, ontman crpaterusi A, Ba yHra MOC KeJtyB4M 10TKasyB
22 oynann.

CaBHK ME3OHH
C3BUIXK ME30HH XaM MUHHUMAaKC NIPUHLMUITKIA ACOC/IAHIaH.
Maxar dyHaa (a[j)v Tynosnap €KY 1OTYFIap MarpyliacH ypHura
TaBaKKam4WIMK marpuuacy ae6 aranyBuu (r) MaTpuua
vuiatuianu. by matpuua asieMeHTIapyu Kyiuaarnia Tonwiaim:

"= m’aX a,~da, = [))’ ~a,,qzap a, —wmyr opaca

ry=a, -mnag, =a, - %a2ap a, = omazpe Gyaca

i
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by epna, ﬂ,(a,)—Taﬁl/IaTHHHF T, xonarunaru EKKHIHuHr
MakcuMan 10TyFU (MHHWMaa 10TKas3yB). I‘”.-EK.K[UHHHF

TaBaKKaJTYUIUKIAaH KYpraH 3apapu.
4-mucon. Kyhinaaru yiiunHu CeBUIK ME3OHY OUJIaH €YMHT.

T. :
Y L maxy(a;)
4; |
A; | 110000| 900 110000
4, | 100000 100060 1006600
mingimaxyay)}=100000

by yinnga EKKI A, #¥1HW TaH1aca, YHUHT MUHUManN
oTKasyBu 100000 Gynanu. JlekuH Oy epna tabuatHuur T,
xonatu xam, T, xonaru xam O¥anMiuy MyMKuH. TabuatHuur
AHWK XOJlaTM XakKuJa TacaBBypra 3ra OViaMul yuyyH
TaBaKKaMYWJIUK MATPULIACUHU TY3aMM3,

% I; I; maxya;) |
A;
A4; | 10000 0 10000
A, 0 99100 99100
| mini{maxj(rij)}=1 0000

(r,=a,—mina ). XansaniaH KypuHamukn maxr,=10000
maxr2j=99{100, xamia Jlemak A, orTHMaJl CTpaTeris KaH.

I'ypeun Me3onn
By Me30H sicaMa Me30HIaH nGopat OV, yHra acocaH a, MUKJI0p
- JapoMaiHi OuaMpraHia ofTTUMalt CTpaTerus cudatuaa Kynuaaru
1LAPTHHA KAHOATAAHTUPYBUYM CTpaTers TaHAaHaau:

max[a maxa, +(I—-a)min a,/} ae [O,l]
i ] /
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a, =" KTKa3yBHY OWIIMpraHia sca,
min[a mina, +(1-a)max a,/J a < [0,1]
i i j

O - e4UM KabyJl KUIUIL KApaEHUHM CYOBEeKTUB 6aX0JIOBYU
napameTp. Arap o=1 6¥sca, Ba3usIT OFUP Ba YHU TYFUPJIall YUyH
yopajiap Kypull Kepakjuru Tanaé kuauHaau. o=0 na BasuAaT
AX1K (onTMMan) xeu KaHaai Jopa kypmaca xam 6Vnanu ned
apas kuauHaau. o Hy [0, 1] opanukiaru KUAMAaTH OINTUMUCTHK
€KH IECCMMUCTHK Halapra Kapalb TaHjaHaau.

S-mucon. Tabuat Ounan OGVnran Vil Kyiupary T¥aoBiap
Martpuuacu 6mnan 6epunrad OVICUH.

J
T I T,
4; 1 \2 3

4 | 71| 24| 23
A 124 75| 23]
A; | 70| 16| 20

A, | 16| 27 13

a=04.
by yiinHra F'ypBull MC30HUHU K¥i1ab ONTHMAN CTpaTerusiiy
TonaMu3. bByHUHT y4yH Ky#uaary KYpUHULLIArY KaaBal Yu3aMu3.

y=[amina, +(1-a)maxa,]
i i

T
P N L T minga;)| maxyiay) ¥
A; 71| 24 | 23 23 71 51.8
Ay (24| 751 23 23 75 5.2
A; 170 16 | 20 16 70 484
Ay 1 16| 27 | B3 3 27 214
miny=
214
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a, — YOTKasys GyaraHaa onrtuman crparerus A, nan nbopat
3KaH. Arap a, — napomal OVnca, y xon4aa e4yuM KyHuIaru
KYPUHWUINA TOITUIaAN:

y:[a mlax a,+(1-a) mina, J

A,.]} ;| T3 | T; mingay) ,?a(:j %
| Ay | 71 24 | 23 23 71 42.2
Ay | 24 | 75 23 23 75 438
A; | 70| 16 | 20 16 70 37.6
(4| 16027 13 13 27 186
Onmaman crpareras A4 maxy=43.8

6-mucon. Caspo kopxoHacuga 500 GUMpAuK MaBCyMMii
Maxcy/10T COTUIMaN KonraH OYJIICMH. by MaxcyTOTHUHT ONMAMHIU
Hapxu 20 OMpPAMKHW TalUKWI 3TraH GYACHMH. DHAM caBlo
KOPXOHACH OJIAMAA MAXCYJOTHUHT HAPXHUHU TYILIMPULI Macaiacu
TyprubaIn. MaxcynoT HapXuUHU Heua pousra TYuIMpraiaa yHUHT
K¥panuraH 3apapyu MuHuMan 6yaagu?

CaBio KOpXoHach MaxcyloT Hapxunu 20% (A, iyn),
30% (A, iyn), 40% (A, iyn), 50% (A, ityn) Tywupuiura
myskainainau. by Byinapuu ExklIvuur cTparermsiiapm ne6
KapaiiMus. «TabuaT»HUHT UKKHUTA Wyau Gop: 1) tanaGHuHT
KaM arunyBYyaH oyauuaurd (7T, i#yn) Ba 2) TanabHUHT
KV aruaysyannurd (7, nyn). Ada urynapHy Hasapra ojiub
Kydunaru xaapaanapHy TysaMus, Oy epaa: 12 — 6up
OUPAMK MAXCYJOTHU CaBAO KOPXOHACHUTA KEATUPUIL YUVH
capd KUAMHAIWraH Xapaxar.
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I >xangan

] 3700=500.12- 10-230 10230 l

‘;k; _}11:1 n"TZEy"r-TJTam“”E};WE;im{éﬁfaf
baxocu ! Oaxocn i Tosap sapap
| MHXIOPH Ty L
20 16 i 100 4400
20 14 r 150 3900
20 12 [r 220 3360
O S, B
; 20 ¢ 10 230 3700 l
L , } L
: 4400=500.12-100-16 I
E3 12-
! 3900=50012-14.150 440050012

ool 33607500.1242210

Xyaau WYHWHCAEK, XaAsan Tanad 3runyBYaHIMri Ky'wiu
6y:rad X0l yuyH TY3UIaaH. :
11 xansan

{ EKKIL | Hapxusuar i ICKH T;mm con;gi;[zmn] Kyp ff;fgrm{!
; cTpaTeIHA | Tymmum % | GaxocH | GaxocH MEXIOpH T, ‘
1 _ - I

{ Ay 20 ;20 16 150 3600

' A, 30 20 14 350 1100
L Ay | 40 20 12 400 1200
|

!

L Ay | 50 20 10 450 1500

R 0 H
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[ a Il xanBangaH ¢oraanaHuv® TYNOBIApD MATPULIACUHHN
Ty3amu3 Ba BoJyibT ME30HH KYi1a0d eyaMus,

7;
T 1, maxgay)
4;
A, | 4400 | 3600 4400
4 | 3900 | 110 3000 |
43 | 3360 | 1200 3360
Ay 3700 | 1500 3700
mingmax a,
= =336(

Jemak, caBlo KOpXoHacu Maxcyaor Hapxuuu 40 dousra
TyIUMpraHia 3apap MMHUMAan o6ynaau, ssbHr 3360 ra TeHr OVaamm.
Macantanu Jlannac Me3oHUra acocaH eHamMus:

0 T, T, | %l tapgrt.. tap,y
Ai "

4, | 4400 3600 4000
A, | 3900| 1100 2500
A; |3360| 1200 2280
Ay | 3700 1500 2600
max;

q, | 12| 12 |(ag a4+ +a,q)=2280

by MesoH 6§itnua xam Hapx 40% Tymimpunca, sapap 2280 6yianu.
CeBMIIK ME3OHUHHM KY/Tall yuyH (r”) MaTpuila Tviamu3a Ba
OITTUMAJT CTPATErUSIHW TOMAMM3:
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T

4 T, 7; maxay

4; (1100 2500
4, 1600 600
4 | 0 100
4 400 400

mifl,‘ maxr
= 100

Oy me3oHTra Kypa xam Hapx 40 dousra TYIUMPUAMUIA MAaBKYIIL.

3 Tasny cy3 Ba ubopanap.

VitnH, pakodatiu xonar, 0-cyMManM YiiH, MaTpyLany YiuH,
CTpaTerys, ONTHUMAl CTpaTervst, YeKIM Ba YeKCU3 ViiKH, TYIIOB,
TYnOBAp Ba IOTYFap MaTpuuacu, YUUHHWHT Kyiu OaxocH,
VIUMHHWHT 10KopY 0aXocH, YMMHHUHT e4uMU (0aX0CH), MAKCMMWH
BAa MMHKUMaKC CTpaTeTUsanap, arap HyKTa, apajiaill cTparerusi, cod
cTparerud, pakodatiau 6yimarad Xonaar, tabuarra Kapuiu ViuH,
“TaBakKamIUIMK” MaTPULIACH, IXTUMOJUIUK ME3OHTIapH.

Ha3sopat caposiapn
. Vitnunap Ha3apUSICHHUHT MpeaMETH HUMagaH uGopar?
. VIIMHHYHT KaHJail Typiaapy MaBxy?
- Xydtau yiinH Huma?
. Marpuuanu yituH Huma?
. 0-cymmanu YiiMH kanaait 6ynagn?
. YOTyrnap Matpuuacu Karaaf MabHora 3ra?
. VituHHMHT KyiiK Ba 10RopH Gaxock HuMa?
. MUHMMaKC Ba MAKCUMUH CTpaTerysiapHu Tabpu@IaHr.
9. Apanatu cTpareris Huma?
10. Cod crparervsiiy TabpuQIaHr.
11. Apanaw crpaterusaapiarv euumMaa YAMHHUHT I0TYFU
HUMara TeHr?
12. Tabuar OunaH YivH geraHaa Kanam YUMHIapHU TyuiyHacH3?
13. Tabuat 6unaH ¥iuH pakoOaTau ViluHaaH HuMa OGuilaH
dapk Kunanm?
14 Banbj ME3OHHM KaHaai?

DO\ B —

oo
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15 Jlarnac mMezoHuHY Tabpud.iaHT.

16.C3BUILK ME30HU KaHa?

17 T'ypBull Me30HW KaHAail Me30H?
18.Mesonnap opacunaru dapk, HUManaH ubopar?

Macananap.
1. FOtyk Matpuuanapu:
1 2 3 (1 23
2 34 T L4 5 6

6ynran yWUMHNap yyyH TVJ10B PYHKUUSACUHU E3UHT,
VHHOBYMJIAPHUHT ONTHUMAll CcTpaternusijiapuHu Ba VHMH
0axOCVHU TOTHHT.

2. YOTyK Matpuilanapu:

200 4 -20
- 4= 03-2| 4=/0 12
-20 3 ~33 1

OVynraH VHAWHIApra 3KBWBaNeHT YMU3UKJMW [IporpaMmasiall
MacalaCMHM TY3UHT Ba YUMHHUHT €4UMUHU TONUHT.

3. A=(a) VinH MaTpriLlack OMp Heya 3rap Hykrara sra 6y/uiim
MYMKWHMMU’

4. Kyiugaru 6epuiiran xaapal OViiKuya IOTYFIapHM
MaKCUMAIAIITUPYBYH CTPATETUSIHU TOMUHT:

! Tl Tz T3

15 | 17 | 20
Ay 25 | 27 | 23

P 0.2 0.7 01
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5. Maxcynor o4MK XaBola cakJIaHCHUH JeHIHK, TAOUATHUHT 4
ta xonatu T, (j=1,2,3,4) 6ynuiun mymkuH (EMFUp €ramm,
axrumonn P =0,1, xaBo oumnk 6y1amm, axrumonn P.=0,5 Ba
sxrumosutapu P,=P, 6yiraH ukkuTa ypradya xonar). A YiHOBYM
waxe (eunM Kabysr KMyBUYM 11axc) TabUaT xosiaTjiapura Kapium
3 ra yopa-taaOHpaapHU Kynanawu Ba HaTuxaia Typimn
Aapomaanapra ara 6yamuu MymkuH. Ky#iuma napomapnap
MaTPH11aCH KEATUPWITaH:

&
-
-y

6 | 5 | 4
As |16] 8 | 7 |3

| 0,1 62| 05 |02

VIIHOBYMHMHI ONTUMaN cTpaTernsicMHu Bailec Me3oHM
acocuIIa TOTIMHT.

6. Kentupunran mapomannap Mmatpvuacvaan goiiganaHub A
LLIAXCHUHT ONTUMAT CTPaTernsgcuHm Jlannac Me3oHW acociia TOTTUHT.

T, T, | I3 T
A; 1 2 3 4

Ay L 711 14| 24

o=}
[y
o

Ag | 18126 |1
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7. Tabuat 6unan Oynrad VitvH Kyinaary V0B 1ap MaTpUilaci
OpKaiM OepuiraH.

YT, T, | T,

Ay | 71| 24 | 23
A, | 24 [ 75 | 23
A; | 70 | 16 | 20
Ay | 16 | 27 | 13

Banea, Casupx Ba ['ypBull Me3oHsiapy acocuna YAMHHUWHT
€UUMMHU TOTTUHT.

8. Kyiinparu xxansanna 6epuirad MawIyMoOTJiap acocyia Tabuar
OunaH YUMHHU eUuHr (TVI0BIap MaTpuuacy OepuiiraH).

A E T, | T, | Ts | Ty
A | 313018
A, | 6] 21410
As | 0O 0] 5] 2
Ay | 7111616
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