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KNPUII

MareMatuk macTypiam yCy/Ulapu HMKTHUCOAMM MAaTeMaTUKAHWHI KYI BapUaHTIIN
eunMra sra OyiraH macaiajgapja SHT SIXIIU, MaKcaara MyBO(HK, sS’lbHU ONTUMAaJl €UUMHU
Tonuira épaaM OepyBUM HYHATUILIAIUD.

MatemaTHK JacTypiail Kypcu YU3UKIN 1acTypiall, YU3UKIN OYIMaran aactypianl
Ba JMHAMUK JlacTypJjall J1e0 aTalyBYM KUCMJIApHH Y3 uuura ojaau. Jlactyprnam mryHuan
Kapa€HKH, YH/Ia SHT aBBaj OOILIAHFUY €YMM TOMIIAIN Ba KeWHH Oy euuM KajgamOa-Kaaam
AXIIMIAHUO Oopuiiaau. by jkapa€H 3HT XM AacTyp TONYJITyHYA JaBOM 3TTUPUIIAIN Ba Xap
Oup Kamamaa mMaxcyc Kypcarmanap €paamMuaa KaHAal Wil TYTHIN, XaMJa ONTUMAall e4rMra
KaHJlail SKMHJIAIINII KePaKIUTH KYypcaTuinbd 6opuiaiu.

Ymby kymmianma ertuta Oynummadn ubopaT O0ynub, xap Oup OYnuMMIa KuCKauda
HazapHil MabJIyMOTJIap Ba yjapra MOC aMalliii MallfyJoT Y4yH Macajajap KEeJITHPUIITaH.
bupunun 6ynuMaa onTUMaiall MacajdacH Ba YHHMHT KJIACCU(PUKALUACH KEITHUPUITAH.
WkkuHuM Ba y4dyHuYd OYyiuMMiaplia YM3MKIM JacTypilall Macajajlapd Ba yJapHU E€YMIL
ycymnapu Oepunrad. by epnma Excel mactypwii BocuTacMaa YW3MKIM - JIacTypJialil
MacalajJapyuHi KaHJail KUiaud edrin KeTMa-KeTIUTrH Macaniajap épaamuaa Kagamba-Kauam
KO kentupwirad. TYpTuHUM OYnuMaa TpaHCIOPT Macajlacd Ba YHHM €YHUIN YCYyJUIapu
Oepwirad. bemmHunM OynuuMmaa YU3MKCU3 JacTypilalll Macajajlapyd Ba YJIapHU E€YHIl
ycymnapu Oepwnran. bymumma Excel mactypwii BocMTacuaa YM3HKCH3 JACTYpJIaI
MacajalapyuHu KaHAail KuinO® eduIil KeTMa-KeTIWTrd Kedatupwirad. OntuHuu Oynumpaa
JUHAMUK JACTYPJIAIIHUHT SHT COJJa Macalalapy, KyMJiaJaH WHBUCTHUIUSHU TaKCUMIIAII
MacajacHu Ba yHra JIoMp macajajap keatupuwirad. ETtuHum Oynumpa YiuHmap Hazapusicu
XaKyuJaa TylIyHYajgap Ba MaTpUllaId VHWHIAPHU YM3UKIM JacTyplialll Macajaiapu
KYpUHHIIKIA UdoIaIanl KeITHPUITaH.

Kynnaamana acocuii 3bTHOOp YM3MKIM Ba YM3UKCH3 JacTypjall MacalalapuHu
€UMINl yCYyJUIapUTra XamJla KOMIIBIOTep HacTypuil BocuTalapuaaH ¢oiinanaHud yrnapHU
eyumra Kapatwirad. by aca UKTUCOAUN MacajajlapHd HWKTUCOOUNA MaTEeMaTHUK
MOJICJUTAIITHPHUI Ba YIapHU KOMIIbIOTEpAaH ¢oinananud equinia TagadaJapHUHT aMaIui
OWJIMMIIApYHU STHA/Ia MyCTaXKaMJIAlIMHU Ba MYCTaKHJI ITYFYJUTAHUIIIMHN TAbMUHIANIH.

Kynmanma texHuka, amanui mMaTeMaTHKa Ba MKTHCOJ HMYHAJIWIIAJATH OJUH YKYB
IOPTJIApU YKUTYBUUIIAPH, MarUCTPIApH Ba Tanadanapy Y4yH KU3UKHII TYFIUPAIU Ba yiapra
UMKTUCOAMM  MaTeMaTWK MoJeiiap Ba ycyJulap KYpCHUHMHI MaTe€MaTUK JacTypiail Ba
ONTUMAUIAIITUPUII  yCyJJlapura JOMp  Macaja Ba MacajajapHU €uulIja acoCHi
Maciaxatdu cudaruia KyMak Oepaau JeraH yMyIaMus.



1. MATEMATHUK JACTYPJAIIHUHI' OITUMAJIJIAIII MACAJIACH
1.1. OnTuMaJa e4MMHH U3J1alIl BA YHUHT acOCHil 00CKu4JIapu

Uuzukn nporpammanamtapuir(Yll) nHCOH GpaolusTHHUHT TYpJIH coXalapuaa KEHT
KYJuTaHwIaauran (angapiaad OMpUIUP YHMHT acOCUN HYHAIMIN dCa ONTHMAaJLIAIITHPHII
Macanacuaup. by coxacumaru myBaddakusTiapra KaTTa TEXHUK TU3UMIIAPHU JIOMUXanall
Ba TaxXJIWJI KWJIUII HATHXKACUa SPUIITUJITaH.

WNHcon onpura kyuwraauran Oapya mMacajajapHU €4HINIa sSXIHA ¢KH EMOH JIeraH
€UMMHU KaOyln KWIMIIM MyMKUH. Euum kaOyn kwinin >xapaéHu (opmaiamrad Ba
(dopMasutamMaraH xoJijia OyIuiyu MyMKHH.

dopMannammarad eduM KaOysa KWiauIn — Oy WxoJ, caHbaTaup. DopmaianimMarad
€YMMHHU KalyJl KWJIWIIIAa WHCOHJIaH Xe4 Hapca Tayjabd 3TMmaiiau. MacanaH, MHCOH YTUPIH,
Vinaan, eunuM KaOyn KWiau. XaKuKaTJaH XaMm Oy Xojja €UYMMHHUHT TYFPUIMTHUra Xed
KaHma kadonat YK, MHCOH Kynm Xoumapna xed KaHJgad acoccus V3 VijaaraH XoJijaa,
alpuM XoJuTap/ia 3ca TaXpuOacura UIOHTaH X0J1a CUUMIIapHU KaOysT KHJIa Iy,

dopMaanrad e4uMra Kelicak, y aHuK TaBCHUsITa acoCaaHuO KaOys KUIUHAIH.

dopMaanirad e4uM Kadys KWINII UKKUATA YCyJITa aCOCIaHa IN:

- MAaHTHUKHUH MOJeJIIAllL,

- ONTHMAaJUIaIIl

MaHTuKuil Mojesutaiiia I0OKOpu OuimMMra sra OyJiraH MyTaxacCcHuciiap TOMOHUIAH
yCya TaHIaHWO, YHUHT €paamuaa Oupop Omp XojaT €ku OoImKa XojaTJa HUMa KHJTHII
KEepaKJINTH aHWKJIaHaau. byHaa MaTeMaTHK MaHTUKUN (QYHKIMSUIAp XU3MAaT KUAJIaIH.

Eunm kaOynn KWIUITHUHT ONTUMAaJUIAII yCYIu KyHuIaruiaapra acociaaHaau:

- HWKTHUCOAWHM MaTeMaTHUK MOJICJIJIAIIL,

- KOMIBITIOTEp/a MacaJlaH! €UHIIL;

- OONUTaHFUY MabIyMOTIIAp;

HkTtuconuii MaTeMaTHK MOJEJUIAIIHUHT UKKATA UMKOHUSTH MaBXY/I:

- KYWWJITaH caBoJjra Te3 KaBoO Oepwiir;

- KeHT TakpuOa YTKa3uIl UMKOHHUSTH.

Eunm xaOyn KWWl alropuTMu aHda Mypakka® Oynu0, ailHuKca X03upru 0030p
UKTUCOMUETH JaBpUJa KOMIIBIOTEPHHU KYyJUlaMaclaH TypuO aMaluii KuxaTAaH Oakapuill
MYMKHH 3Mac. KoMIproTepaa onTuMal e4MMHU H3JIalll arOPUTMH YIyH HIIa0 YUKUITaH
JACTypUi TabMHUHOT Ba OONUIAHFUY MAabJIyMOTCH3 W3JaHA&TraH HaTWKara >SpHUIIHO
oymMmanu.

Masbkyn Oynran euynmiapHd KOOyd KWJIMINHM KyHHJarmda sTamiapra Oyauiml
MYMKHWH:

1. Macananu Ttannam. byHnma wmacama kanmail TanabiapHU KaHOATIAHTHUPHIIH
KEepaKJIUTU aHUKJIAIITUPUIIA]IH.

2. Macananun kyhum. ByHaa MacanaHUHT WKTHCOJIUM  MKTUCOOUN MaTEeMaTHK
MO/IETIM Ba YHUHT 3JIEMEHTJIApU aHUKJIaHAIH.

3. MacanaHuHT UKTUCOAUM MaTeMaTHUK MOJEIUHU Ty3ulll. by aTanja ontuman euum
KaOyJI KIJIMIITA aCOCIIaHTaH UKTUCOINI MAaTEMATUK MOJICITHU TY3HIII Macajaacu Kapaiau.

4. Macana ydyH OONUIaHFUY MabIyMOTJIapHU Hufruml. by odrTamma Ty3wiraH
UKTHCOJIUM MaTeMaTHK MOJIETra MOC OOIIIaHFUY MabJIyMOTIap WHFUIIAITH.

5. Macananu eunm. by sTanga xepakiu ycyn TaHgaHHO Macalia eqduiaiu.



6. EunmHM Taxnun Kwinil. by 3Tanja oJIMHTaH oONTHUMal €4YUM UKTHCOIUMN
MaTeMaTHK MOJIEJ aCOCHIa TaXJINJI KUINHAIH.

7. Ontuman euynMHM KaOyn Kuiauml. OnTuman €YMMHU OJIMHTaH HaThXaiapra
acociIaHuO MyTaxacCuc TOMOHUJAH KaOyJsl KUIMHAIH.

Eunman rpaduk KYpHHUIIIA TaCBUPJIAII ONTHMAJ €YUMHU KaOyJl KWJIHIIIA MYXUM
dhakTop 6ynM0, yHIa MabIyMOTIIap SAKKOJI TaCBUPJIAHAIH.

1.2. UKTHCOAMI MacaJaHHHT MATEeMATHK MOJeI!

bupop ukTHCcOaMI MacalaHUHT MaTEeMAaTHK MOJICIMHHU OJIUN OUp XOJ yuyyH KYpuo
yukaitmuk. Tyrpu  Oypuaknu  mapanemionenes ¢opmara sra OynraHn  OakHH
JOMMXANAIITUPUIL Kepak OyiacuH. bByH&ma yHHMHr XaxXMuHU XucobOnamr Qopmynacu
Kyhuaaruda oymaau.

V=ab-h

Oy epna a, b, h — uIUIIHUHT TOMOHIAPH.

By MacanaHuHr MKTUCOAMN MaTEMaTUK MOJIEJIMHU TY3UII YYyH Macana KyWWIWIIN
taBcuuan Oepui kepak: xaxmu V=2000 ra TeHr 6ynaran Oak yIuaMUHU aHUKJAII Tajgad
ATUJICHH Ba OakHU Talépiam y4yH KaM MaTepuasl KeTCUH, YHUHT MailJJOHU (CUPTH)

S=2-[a*b+(a+b) -h].
BbyHnnait MacalaHMHT UKTUCOAMN MAaTEMATHK MOJIENIA Kyiuaarnia €3uiaau.

F=S—min

V=2000
by €3yB V=2000 mapt O6unan S KaTTAIMKHA MUHUMAIDIAII THPUTT MabHOCUHHU OWJIIUpaIH.
Bynu rokopuaarunapra acocaanu6 Kyluaaruda €3amus.

F=2-[a-b+(a+b) -h] — min

a-b-h=2000

by Oornanummapra ssHa KYIpOK KOMIBIOTED YUyH Kepak OYnraH IMIapTHU Kymamu3. by
mapt TyprOypuak TomMoHIapu ¢akat MycOaT KuiimMaTra sra OVJIMIUINTY IMApTHAUD, SHHU
a, b, h>0. V xonga MacanaHuHr ONTUMAaJI CUMMUHKM U3JIAIIHUHT SIHTH KYHUIard HKTHCOIUN
MaTeMaTHK MOJIEJINra dra OyIaMus.

M® (I{D) F=2-[a'b+(atb) -h] — min

YI" (OI'P) a-b-h=2000

Yl (I'PY) a, b, h>0.

by monen ydra acocuil Tamkui 3TyBUMiapaaH uoopar: makcan ¢pynkuusicu (MO);
yerapayam (UI'); uerapasuit mapt (YLL).

by ontumannam mMacaJlaCUHUHI UKTUCOJIWM MKTUCOAMN MAaTeMaTHK MOJEIUIA X1=a,
X2=D, X3=h Genrnnamnapau kupuTHO YHU Kyiinnarnda €3amus.

F:2'[)C1’ Xot( X1+ x7) - X3] - min
xl-xz-x3:2000

X1, X2, Xx3>0.



Exu GyHH yMyMIaImTHpras Xouaa Kyiujaruya 31 MyMKHH.

F=f(x;,x3,x;)—min
g(x;,x3,x3)=B
X1, X2, x3>0'
y XoJaaa IOKOpI/II[aFI/IHapHI/I XI/ICO6Fa OJ'II/I6 OoITuMaujianl MmaCaJaCuHUHI YMYMJ'IaIHI‘aH
WKTUCOAWM MaTEMATUK MOJEIIMHU KyWUAaru KYpUHHIIIA €3UII MyMKHH.

F=fx;)—min(max,Consz)
8ix)<B,
disx<D; i=12,...m; j=12, . n

By monen ¢popmynanapu UKTHCOAMI MabHOIAPUHU OepaMu3:

1) makcan ¢pynkiuscu (M®) — ontumaiiam Kpurepusicu 0ynub, macaia €HUMUHUHT
ONTUMAJUIMTUHU Kypcatanu. bynna makcan ¢yHkuuscu 3 Typra MyJpKajUTaHTaH OyIuId
MYMKHH: MaKCUMAJIAIITUPHUIIL, MUHUMAJUTAIITAPHIIL, OEpUITaH KHAMaTra MyJbKaJJIaHTaH.

2) werapanam (YI') — y3rapyBummnap ypracujgaru OOFIaHUIUIAPHU YpraTtaau. Yiap
oup Tapadrama €k UKKU TapadiamMa OYIUIIM MyMKHH, MacajaH:

gi(x)<B;  Owup Tapadmama GepuIuLI;
Ai<gi(x)<B; wuxxu Tapadnama Gepuiui.
Excel mactypu épnamuia onTuMaiam MacalacuHH YHIIAa UKKH TapadiaMa gerapaiail,
WKKWTa Oup Tapadurama dyerapajialira axpaTuo oepunaau, SbHU
9i(X))>Ai
gi(X)<B;

3) ugerapaBmuii mapt (YLI) - kuitmatn w3naHaéTraH  y3rapyBumWiapra
yerapajaluiapHu KysIq.

MacananuHr Oapua yerapajianuiap Ba 4YerapaBuil MApTIAPUHH KAHOATIAHTUPYBUYHU
edrmMiiapra — MyMKHH OYJIraH edumiiap TYIUIaMH JIeHniIaiu.

Hxrucomuii mMareMaTHK MOJEN 3JIeMEHTJIap Typjapura Kapad onTHUMaulall MacajacHHU
Kyhugaru cuHduapra axpaTuil MyMKHH:

A) Ywmsuknau gactypiami. byHaa OofmaHUNUIAp YM3UKIIHM, U3JaHAETraH Y3rapyBuniap
y3JyKCHU3 Ba OOLITAHFUY MabJIyMOTJIap aHUK KuiimaTiiap Oynanu.

b) Ywusukcu3z nactypnamt. bynna 6ofnaHunUIap YU3UKCU3, 3NIAHAETTaH Y3rapyBuniap
y3ayKcu3 €ku OyTyH cOHiM Oynub, OONIIaHFUY MABJIyMOTIAp XaM aHUK KhKWMatiap
oynmamy.

B) Hunamuk nactypnamt. bynaa Gofnanumnumiap Yu3UKIN €KUM YU3UKCH3 O0YIn0, KYIPOK
BaKTra OOFJIMK Macaiaiap Kapaiau.

Mag3yJiap 0yitnua caBoJuiap

. EauMm xaOyn kunmui sxapaéHu KaHaai xoua Oyinunm MyMKuH?

. MaHTUKMI MoJieIall JeraHja HUMaHu TylIIyHacus3?

. EauM xalyn Kunmuiia ontuMaliian ycyJid HuMaaapra acocianaan?

. MacanaHuHr MyMKHH OYJraH eduMIIapH JIeTaH/1a HUIMaH! TYITyHacu3?
. OnTumariam MacajlacuHU KaHjai cuHgaapra a)xpaTuil MyMKUH?

. Makcan ¢pyHkuusicu Huma?

. VarapyBumiap opacuaaru 6ornaHuNLIAp KAHAAMN OYIHIIN MyMKAH?

. BEunmnap kaOys KWIMIIHUHT acOCU 3TarjIapuHy alTuO OepuHr?

0O O\ W KW —



2. YN3UKJIN JACTYPJAII MACAJIACHU

2.1. Yu3uKIM JacTypJiam MacaJacHHUHT
MaTeMaTHK MOJeJH

Uusukm Jactypiail MacaJlaCHHUHT yMyMJIAITaH MaTeMAaTUK MOJETH (OPMACUHUHT
E3WINIIN KyWHIard KypUHHUIITa 3ra.

-

a, X, +d,x, +..+a,x, <b
a, X +apXx, +..+a,x, <b,

........................................

A Xy Ay, X, + ot a,,x, Sb
x,20 (i=lm) (j=1n)

Z =¢,x, + ¢y %, + ... + ¢, x, — max(min)

MoaenHu BEKTOp KypHUHUIIKIA KyWugarnya €3uil MyMKUH
" —
Z a,x; <b, (i=1,m)
j=h

x, 20 (j=1n)

¥

H
Z = Z ¢,;x, — max(min)
i=1
Hkrucoanii MareMaTWK MOJETHUHT OWpUHYU (QOopMylTacu HKTUCOIUN MabHOAA
n3aHaéTraH MUKJIOpJiapra KyWunagurad 4ekJIaHuIUIapHu udojanaiian, ymap pecypciap
MUKJIOpHU, MabliyM TallabllapHU KOHJUPHII 3apypH, TEXHOJOTHs MIAPOUTH Ba OOIIKa
WKTUCOJIMM XaMmJla TexXHUKaBui (Qakropiapaan kenuOd uyukaad. WKKMHYUM mapT —
Y3rapyBUMJIAPHUHT, 'bHU U3JIaHAETraH MUKAOPJIApHUHT MaHpuil OYiaMaciuk maptu 6yiauo
xucobnaHaau. YUMHUMCH Makcaj (PyHKUuscH NeHnnaub, n3naHaéTraH MUKJIOPHUHT OUpOP
OornanumuHn udoganaiinu. HoMabiyMiIapHUHT COH KUMMATIIapu TYIUIAMH MacCaJaHUHT
pexacu eruiaim.
YexnaHunuiap TU3MMUHU KaHOATJIAHTUPYBUM Xap KaHAal IulaH (e4uM) MYMKHUH
OyniraH rutaH (€4um) IeHnIaIu.
Makcan ¢yHkusicura Mmakcuman (€Kku MUHMMal) KMMaT OepyBYM MYMKHH OYnraH
TU1aH (€4MM) MacajJaHUHT ONTHUMAJ peXXacH (€UUMH) JeHuIaiu.
TeHrcuznukiap TU3UMU KYpUHUIIKMAA OCpUiITraH YEKJIAHMII MIAPTIApUHU KylIuM4a
Y3rapyBumiIap, sS’bHU Xp+j KAPUTHO TEHTIIaMajlap TU3MMHUHH KyWnaarnda €3l MyMKUH.

n ————
Zaﬁxj+xn+i=bn (1=1,m)
j=1

x,20, x,, 20 (j=1,n)

n

n
Z = Z ¢;x; — max(min)
j=l



VY xonpa OyHzaaid Macanara KaHOHMK KYpHHHMILA OepuiIrad YU3UKJIN JacTypJiall

Macanacu Jerunaau.

Uusuky Mojenira KeNTUPWIAJAUTaH KyHuJard HWKTUCOAMM MacallaHu Kypuo
YUKANIINK.

Macana. Kopxona yu Typaaru MaxcyJIOTHU UIIUTA0 YMKapaau, YHH OyropTMauuipra
€TKazaJu Ba 6030pra coTyBra YuKapaiu.

bozopnarm  Tama® maptu  OupuHuM  Typaard  Mmaxcynor conuHu 2000,
UKKUHYMHUKUHY 3000, yaununaukuau 5000 Tagan opTuimmra myn KyEnmanm.

MaxcynoTHu wunuiad uukapumga 4 TypAard pecypc KyimaHwiaad. burra
MaxCyJIOTHA WIUIA0 YUKApUIN y4yH capd Oynmaauran pecypc MHUKIOpPHU Xamaa Xap Oup
TypJaru MaxcyJOTHH COTHUIIJIaH OJIMHAIUTaH (oiiaa 2.1-kaaBania KeITUPUITaH.

1) ByropMaunIapHu TabMUHIIAII YIYH;

2) Maxcysa0T MUKJIOpH OIINO KETMACITUTH YUYH;

3) Makcuman ¢oigaHu onMIl Y4YyH HWNUIA0 YMKApUIN kapaCHUHU Kal Tapsna
TAIIKWUIAIITUPUIL Kepak?

2.1. xanBan
Pecype Typn MaxcyJ1oT TypH Kamu
1 2 3 pecypcaap
1 500 300 1000 25 000 000
2 1000 200 100 30 000 000
3 150 300 200 20 000 000
4 100 200 400 40 000 000
®doiina 20 40 50

Hxmucoouit mamemamuk mooennu Kypuul.
Hkrucoanii MaTeMaTUK MOJICITHA KypHUIII STAllJIApPUHUA KETMa-KeT Oakapammus.
1) Makcaa-makcumai Qoiiia ouil.
2) V3rapyBumnap:
X1 — OMpUHYM TypAaru MaxcynoTiap COHH,
X, — UKKUHYY TypJlard MaxcyJoTjiap COHU;
X3 — YUUHYH TypJlard MaxcyJIoTjiap COHU;
3) Ueknanunuiap: OyropTMauuiaap TabMHUHIAHCHH, pecypciap  3axupacu
JOUpaACUIaH YUKUO KeTUIIMACHH, 0030p MaxcyJoTra TYIuO KeTMaCHH.
Ymly ueknaHWUNUIApHU XUCOOra OJraH XOJja MAaCaJaHWHT MaBXyJ edumiiap
COXaCHHHM €310 OJIalITHK:




(x, = 1000,

x, = 2000,

x, = 2500,

x, < 2000,

x, <3000,

] x, < 5000

500x, + 300x, +1000x, < 25000000,
100x, + 200x, +100x, < 20000000,
150x, +300x, + 200x, < 20000000,
100x, +200x, + 400x, < 40000000.

TuzuMaaru OMPHHYM ydTa TEHTCH3IMK OylOopTMadmiap tajnabura TYFpu keiaau. 4
naH 6 rada OynraH TeHrcusnukiap Oo3opaaru tanabHu udopanaigu. Oxupru TyprTa
TEHTCU3JIMKIIap pecypc OYViinda yekJIaHUIUIapHU KypcaTau.

5) Macananuar Makcag (QYHKIUSCH EKH camMapagopiuK ME30HUHHMHT KYPUHHIIN
KyluJarnya:

P = 20x; + 40x, + 50x3 = max

®opmynana ¢oiiga P xappu O6unan Oenruianrad. YHA MaKCUMaJUIAIITAPHUII Kepak.
X1, Xp , X3 OMIa" Oenruaanrad Xap Oup KYIIMIyBYM OSpHIITaH TypAard MaxcyJOTHH HUILTa0
YUKAPUIIIAH OJMHTaH (POUJaHH aHTIATaIu.

Yexnanunuiap xamaa Maxcaa ¢ykuuscu Oom y3rapyBuwiap OYViuYa 4YM3UKIH,
OyHJaH KeJMO YUKAIUKW OCpHIITaH MOJCI YN3UKIUIUD.

2.2 Kopxona Taiiép MaxcyJoT HILIA0 YUKAPUII PeKacu MATEeMAaTHK MO/IeJTd

Kopxona Taiiép Maxcynot unuiad YuKapuil yayH M — Xuil pecypeiapra sra OyJIcuH.

Xap Oup pecypCHMHI XaXMH MabliyM OYnu0, Oup OMpPIUK MaxCysloTra KeTaguraH MocC
PECYPCHUHI HOpPMAacH XaM aHUK JeHnuK. ApuM nnuiad yukapuiaJuraH MaxcyJsoTjiapra
Tana® XaM aHWK Ba YJAPHUHT OMp OWPIUTH Y4yH OJQJWraH JapoMaaud XaMm Oepuiiras.
PecypcnapHuHT YeKIaHTaHIUTUHUA XUcoOra OiraH XoJija, Xap Oup umnuiad ynKapuiaguran
MaXCYJIOTHHHT XQ)KMHHH aHUKJIAII KepakK.

Kyitnnaru 6enrunanmiapad KHPUTaMuU3:

] — pecypc HOMepH;

M — pecypc COHU;

| — MIUT1a0 YMKapUIaUral MaxcysioT HOMEpH;

N — unuta® YMKapuIaural MaxCcyJoT COHU;

A — I-9U pecypCHUHT XaXKMHU;

ajj —Oup OMPIMK |-4i MaxCyNoTra i-un pecypcaaH KeTaJuraH HopMa;

Bj — j-uu maxcynorra 6§naran Goika KOpxoHauap Tanaou;

Cj — Xap Kaiicu Miuab YMKapuIlIaH KeJlaJural MKTUCOIui Qpoiina;

Xj — Xap 6Mp UIUIA0 YMKUIAAUTaH MAXCYJIOT XaXKMH.
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Nmma® d9ukapummHUHT MmyHAAH X pekacuHW Ty3WIl Tajnad KWIMHAIWUKH,
TalépraaHagural MaxCyJOTHUHT Xap OupH (X1, Xp, . . . Xp) JaH JHT Kyn ymymui doiiga
KellaJuran OYJICHH.

VY XoJsila MacalaHWHI HMKTHCOAWM HMKTHCOAMN MaTeMaTUK MOJAEIW KyWHuaaruda
oynaau:

1) Makcan ¢ yHKIHSACH.

n
Z =chxj —3 max
=1

2) Pecypcnap yuyH Kyiugaru yeKkJIaHHIILIIap;

Z a,x, <4, {(i=1,m)
=1

3) Tanabnap y4yH 4eKJIaHUIILIAP:
. XjEBi
4) Y3rapyBuniapHUHT MaHuU 6YIMaCIIUK MApPTH.
XjZO
by kyitmiran macajaHUHT MKTHUCOAMM MaTeMaTHK MOJACIUIUP. YHU XucoOiall
HATW)XKacHla KOpXOHa MILIA0 YUKAPUIITMHUHT ONTHMAJl PeKACUHU, SHHU (oiia Makcumall
OynmamuraH xamja pecypciap 3axupacujaH omu0 KeTMaiauran Xap Oup Typaaru
MaxcCyJIOTJap COHMHU aHHWKJam MyMKuH. Kyilmpgarun mkkuTa amManuii MacalaHd aloxuaa
e4und Kypauiuk.
1-macama. ®abpuka wKkM xujl A Ba V THKYB Maxcyiu unuiad 4ukapaad. by
Maxcyiotiaapau unuad uukapumga yd xuian N; , Ny , N3 Typmarm MarepuaiiapHu
unutataau. N; — marepuangan 15 m., N, — matepuangan 16 m., N3 — matepuangan 18 m.,
MaBXKY/I.
M; — maxcynotan umnad ynkapumr yayH Nq- mad 2 M., No- qan 1 M., N3 - gan 3 m.
WIUTaTaIx.
M, — maxcynotau unuiad yukapuir yayH Ni- gad 3 m., No- gan 4 m., N3 - nan 0 m.
UIIIATaIH.
M; — wmaxcynoTHUHT Oup OupnurugaH kenaguran ¢oitna 10 cymuun, M, —
MaxcCyJoTJaH Kejaaaurad ¢oina 5 cYMHU TalIKUI STaau.
Nimiad YuKapUIIHUHT I[IyHJAAW pEeXACHHHM TY3WII Kepakku ¢adpuka Makcumal
doiina oncuH. MacajlaHUHT WKTHCOJIWNA MaTeMaTHUK MOJICITUHU Ty3aMH3:
2X1 + 3X2§15
X1 +4x,<16
3X1§18
x>0, x2>0
Z=10x; + 5X, =¥ max

2-macaJjia. 3aBog UKkM X1 A Ba B ToBap nmina0d unkapanu. by ToBapnapuu nnutad
yukapuiga TYpt Xxuwi Ry , R, , R3 Ry pecypcnapuu unuiataau, sbHU:

R1 — Tokop cronorugan 5700 HopMa coar.

R, — ¢ppesepun cranorngan 3700 HOpMma coar.

R3 — iturum yuyn 5000 Hopma coar.

R, — sipum dabpukar 610 kr.

A — MaxCyJIOTHUHT OMp OUPIUTHHM Tal€pIiall yuyyH:
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R; — nan 300 HOpMa coar.
R, — nan 200 HOpMa coar.
R3 — man 200 ifturuim HopMa coar.
R4 — man 10 kr kepak 6ynaau.
B — MaxcynoTHUHT OMp OUPIUTUHY Tal€pianl yuyH:
R, — nan 400 HOpMa coar.
R, — nman 100 HOpMa coar.
Rz — man 500 ituruimm HopMa coar.
R4 — man 75 kr kepak O0ynaau.
A — MaxcynoTtaaH 3Hr kamuaa 10 Ta.
B — nan yeknanmaras.
bup Oupnuk A — maxcynoT kenaaurad ¢oiiga 3 MuHT cYMHH, B — 1an 8 MUHT CYMHH
TamKuil Kuwiaad. Winmad 4YuKapuIIHUHT HIyHJal peKacuHU TY3UIIMMH3 Kepak, 3aBOJ
MakcuMaln ¢oiiaa ojcuH. MacalaHUHT UKTUCOAUM MaTeMaTUK MOJICTIUHU Ty3aMU3.
X1 — A MaxcyJoT Xa)XMHU
X, — B Maxcynor xaxmu
1) Pecypcnapra 6yiaran YekIaHUIIHUA Ty3aMU3:
300x,+400x,<5700
200x;+100x,<3700
200x3+500x,<5000
10x;+70x,<610
2) A MaxCyJIOTHHU UIUIa0 YMKAPUIN YIyH MHHUMAI Yerapa:
x1>>10,X, >2 naH ucTajraHya.
3) V3rapysunnapHuer MaH(buii 6YIMACITHK ITApTH
X]_ZO, XZZO
4) Makcan ¢hyHKIusACH
Z=3X; + 8X, =»max

MycTaku/i e4ull y4yH aMaJIMi Macajajap

Kyiingarn MacaJlaHMHT UKTUCOAUN MAaTEMATHK MOJICJIJIAPUHU TY3UHT.

1. Uxkxku xwn ToBapHu (A Ba B) coTumiga caBao KOpXOHAacH y4 XWJI pecype
unutataan. bup OMpiIWK TOBap y4yH KETaauTraH pecypciap XaXMHU KaaBajaa
Oepuiran. bup Oupnuk A ToBapaan kenaaurad ¢oiiga 28, B ToBapian kemaguran
doiina 38.

CaBno xopxoHacura mMakcuman (Qorga oaud KelyB4YH, TOBapiap COTHIIMIIUHUHT

ONTUMAaJ PEeKACUHH aHUKJIAHT.

bup Oupnuk ToBapra
Pecypcnap
Pecypcnap KeTairaH pecypc HOpMacH
A B XaKMHU
1 2 2 12
2 1 2 8
3 4 0 16
4 0 4 12
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2. llex MKKHM XWI MaxcyloT uuuiad uukapagd. bupuHUM MaxcyJaOTHUHT Oup
OMpJIUTMHU Talépiall ydyyH 2 coaT, UKKHHYUCUHUHI Oup OupiuruHu Tai€pnam y4dyH 3
coar capduaiinn. bup OupiaHK OWUPUHYM MaXCYJOTHH COTHIIaH KOpXxoHa 8%,
UKKUHYACUHUHT Oup Oupnuruman 6$ ¢oiina xypagu. Lex oupunun maxcynornan 100 maw,
MKKMHYMcHaH 3ca 200 naH kam OyJIMaran CoHJla YMKapull JO3UM. Arap unuiad YuKapyBuu
WKKUHYMCUHUHT uil BakTh douau 900 omam/coat 6yica, uex okopu ¢oiiga oluIlu yIyH
OMPHHYM Ba MKKUHYM MaxXCYJIOT/AaH KaH4aaH UIUTa0 YNKApHUIIN Kepak Oyiasu.

3. KopxoHa y4 Typaaru MaxcyJoT WUIUIad 4ukKapaiu. YHUHT OUp OWIHK AacTypu
oupununcunan 2000, ukkunuucuaan 1800 Ba yunnuucunan 1500. MaxcynoTiapuu unuiad
yuKapuiga oup oiaa sHr kamu 61000 kr. MaTepuan unmiaTagd. bupuHUIM MaxCyJOTHUHT
Oup Oupyiury ydyH 8 Kr, MKKHHYKMCH yayH 10 Kr Ba yuuHUHMCcH y4yH 11 Kr matepuan capd
Oynamu. bupuHum wmaxcynor Oup Oupnurd Hapxu 7%, ukkuHuncuHukm 10§ Ba
yunHurcuHUKN 9$. Kopxona ontumarn doiiga oryBun unuiad YMKapuI pexKacHHU TY3HHT.

4. A Ba B peraymapHu KalTa MIUIAII YYyH y4Ta CTaHOKJA amajira OmMpwuiagud. A
JeTaIHK COTHIIAAaH Kenaaurad ¢oiiga 108, B nerangan 16$ uu tamkun staau. Jletaaiapau
KaliTa WIUIAIl HOpPMAacH »ajBajiga OepuiraH. Makcuman ¢oiga oaubd KemyBYd HILTa0
YUKApUII JAaCTypUHH TY3UHT. A MaxcynoTaad 300 6upnuk, B maxcynormaan 200 oupiaukaan
KaM OYyJIMacuH.

JleTanHu KanTa MIILJIALI CranoknapHu
Cranoxknap HOpMa COaTH HIuIanl
A B coaTu
1 0.2 0.1 100
2 0.2 0.5 180
3 0.1 0.2 100

5. Kongurep ¢abpukacuna 3 xusl kapaMmen MIUIA0 YUKAPUII YYYH Y4 XHJI XOMaIlé
nnutatwianu. Kopxonagaru | xomaménunr 3axupacu 600 1., | xomaménunr 3axupacu 240
T. Ba |l xomaménunr 3axupacu 120 1. 6yncun. 1 T. kapamen unura® YukKapuin yayH capd
KUJIMHAJAUTaH TYpJU XOMAIIEHUHT MHUKIOPU XamJa KOPXOHAaHU TYpJId KapaMmesuiap Muuiad
YUKAPHINIAH OJIQJINTaH JapoMaau KyWHIary jKaBajjia KeITUPUITaH.

Xomaré Kapamennap Xomaré
TypJlapu 1 2 3 3axXyUpacu
I 0,6 0,5 0,4 600
I 0,4 0,2 0,3 240
Il - 0,3 0,3 120
Hapoman (o) 140 150 130

KopxoHaHMHr JapoMaJuHU MaKCHUMAJUIAIITUPYBUM HIUIA0 YHUKAPHUII pPEXKACHHU
TOIIUHT.
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6. Yura A, B, C maxcynoTiapHu ninuiad YMKapuil yayH 3 Xuil XOMall€ HIUIaTUIaaH.
Xammacu 6ymu6 | xomamé 180 kr. Il xomamé 210 kr. Ba Il xomamé 244 kr. ga" ommaras
MUKJIOpJla MIUIATHII MYMKHH. Xap OMp MaxCyJOTHUHI OMp OUpIUIMHU HIIA0 YMKAPHIL
y4yH cap( KUIMHAJAWTaH TYpJId XOMAaIIENApHUHT MHUKIOpU (HOpMacu) Xamjaa Huuiad
YUKapUIaIUraH MaxCyJIOTIapHUHT 0aX0CH KyWnaru skaBanjia KeITHPHUITaH.

Xomamé MaxcynoT Typiiapu Xomarué
Typaapu A B C WIIJIATUII
I 4 2 1 180
I 3 1 3 210
Il 1 2 S 244
Maxcynot 6axocu 10 14 12

Nnutab yukapwiral MaxCyJIOTJIapHUHT TyJl KUMMATUHH MaKCHUMaJUIAIITUPYBUU
unuTad YUKapUIll pekacuHU TOTIUHT .

7. Tuxkys ¢abdpukacuna 4 Xuia MaxcysaoT Tauépiaml yayH 3 Xul ra3Mosl UIIaTHIIaIu.
Xap Oup MaxCyJIOTHHUHI Oup OUpAMTMHU Tal€pnaml y4yH 3apyp OyiaraH ra3MOJIHUHT
MUKJOpHU (HOpMAacH), MaxCyJOTIapHUHT O6axocu xamza ¢abpukanard ra3Mosuiap 3aXupacu
XaKHJIard MabJIyMOT/Iap KyHUJary xajiBaiia KeITHPHITaH.

1 Ta MaxcysnoT yuyH capd dabpuxazarn
KWIMHAUTaH Ta3MOJI MUKJIOPH
["a3moun apTHKYIH razmMoJuiap
(Hopmacw) 3axupacu
1 2 3 4 P
I 1 - 2 1 180
I - 1 3 2 210
Il 4 2 - 4 800
Maxcynot 6axocu 9 6 4 7

@®abpukana uIUIA0 YMKAPWITaH MaxCyjaoTiap MyJl KUMMAaTHMHU MaKCUMaJIAlITHPYBUH
UIIa0 YUKApUII PEKACUHU aHUKJIaHT.

8. Kopxonana 4 xun MaxcynoT 3 Xui ycKyHanap épaamuaa unuiad uukuiaau. bup
OMpIMK MaxXCyJIOTHU TYypiU XWJI YCKyHaJIapa WIUIa0 YMKApUIN y4yH capd KUIHMHAIUTAH
BaKT HOpMacH, Xap Oup YCKyHa YYyH axXpaTwiraH BakT (OoHAM Xamjaa xap Oup
MaxCyJIOTJaH KOPXOHAHWHT OJIAJIUTaH JapoMaJu KyHuaary kaaBaiga KeITHPUIITaH.

bup Gupauk mMaxcynot umuiabd
Y CcKyHamapHUHT
YUKapHII Y4yH cap( KWIMHAIUTraH o
YckyHa Typiapu BAKT YMYMUU UIIT
1 2 3 4 o

| 2 1 1 3 300

Il 1 - 2 1 70

11 1 2 1 - 340
bup 6unuk MaxcynotaaHn 8 3 5 1

OJIMHAJWUIaH JapoMa
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dabpukana nnuad YMKApWIraH MaxcylnoTiiap My KMHMaTHHI MaKCUMaIIAIITUPYB-
M UITA0 YUKAPUII PEKACUHU aHUKJIAHT.

9. Opam opranu3mu yuyH Oup cyrtkana 118 r. okcun mommacu, 56 r. ér, 500 r.
yIaeBoj Ba § I'. MUHEpaJl Ty3nap kKepak. bup kuiaorpamm Typiau MaxcyioTiap TapKHOUIaru
Oy o03yka MOAJAJIApUHMHI MHUKJIOpPH, MaxXCYJOTJIAPHMHI 0axocu KyiluIaru jxajganjaa
KEITUPWITaH.

bup Gupnuk MaxcynoT unuiad YuKapuil yayH capg
KWIMHAJUTaH BaKT
Jon
YeKyHa Typrapu . . num- | Mmax- | Kap-
[Vt | Gamuk | cyr | capér
JOK | CYJOT | TOINKa

napu
Oxcuin Moaacu 180 190 30 10 260 130 21
Ernap 20 3 40 865 310 30 2
VrneBos - - 50 6 20 650 200
Munepain Ty3nap 9 10 7 12 610 20 10
Maxcynor 6axocu | 1,8 1,0 0,28 3,4 2,9 0,5 0,1

YMymuil xapakatjapHu MUHHUMAJUIAIITUPYBUM OMp KYHJIMK OBKATJIAHWII PEKACU
(palMoH) TY3UJICHH.

10. Y4 xun xomaménaH myHaail apanamma Tai€piam Kepakku, y 26 Oupiauk A
moananu, 30 6upnuk B mommanu, 24 Oupnmuk C momnaHu 3 wuura ojicuH. bup Oupnuk
XoMalénap TapKuOMIaru Typiud XUMHK MOJAJATAPHUHT MHUKJIOPU XaMmJa XOMall&TapHUHT
HapX¥ KyWHAary jKajBayiia KeITHPUITaH.

1 kr XoMaIé€ TapkuOuIary TypiIu XUMHUK
XHUMUK Mozaanap MOJIJTAJIAP MUKIOPH
1 2 3 4
A 1 1 - 4
B 2 3 5
C 1 2 4 9
1 Kr XOMaméHuHr 5 6 7 4
Oaxocu

dabpukana nnuiad YuKapuiaraH MaxcyJloTiap MmyJl KHMMAaTHHU MaKCUMaJUTAIITHPYBYH
UIIa0 YUKAPUII PEeKACUHU aHUKJIaHT.

11. 110 cMm. nuk mynar XumyuHIapaaH y3yaiaukiaapu 45 cM, 35 cm Ba 50 cm Oynran
XOMaKd Maxcyjiomiap Tahéprnam kepak OyicuH. Tamad KMIMHIaH XOMakKM MaxcyJoTiap
Mukgopu moc paBumaa 40, 30 Ba 20 OupiaukHM Tamkuil KwicuH. [1ynar xumuumHiapHu
MYMKUH OVyJIraH KecHIll Hyjulapu Ba yjgapra MOC KEJIyBYM XOMAaKHM MaxcyJjoTiap Ba
YUKUHAWIAP MUKIOPU KyHUAAru kaaBajija KeITHPUIITaH.
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Xomaku Kecum BapuanTiiapu
MaxcyJI0Taap 1 » 3 4 5 6
Y3YHIIMKJIApH
45 2 1 1 i i i
35 i 1 i 3 1 :
50 - i 1 ; 1 2
HuiuHpap 20 30 15 5 25 10
MUKJIOPH

Typnau kecumn ycymnapu Oyinda KaHua MyJaT XWUIMYUHIAP KecraHaa TauépiiaHraH
XOMaKM MaxcyJoTiap Tanabjaryian kKam OVYiIMaiiu Ba UYUKUHAWIAPHUHT MUKIOPU
MUHHUMaJ OYiaau.

12. 65 cMm. IuK mynaT XUMYUHIApAaH y3yHiaukiaapu 29 cMm, 21 cMm Ba 15 cm Oynran 3
XHWJI XOMaKH MaxcyJoTiap Tai€piam kepak 0yiacuH. Tanad KuIMHTaH XOMaKu MaxcyJoTiap
Mukaopu Moc pasuiga 100, 200 Ba 150 OUpAUKHYE TaIKUI KAJICHH.

[[¥mar XWmYWHIApHA MYMKHH OVJITaH KECHIN HYIjIapu Ba yjapra MOC KeIyBUd
XOMaK{ MaxcyJoTiap Ba YUKUHIWIAP MUKJIOPU KyHUJary >KaiBajiia KeITUPUIITaH.

XoMaku Kecuin Bapuantiapu
MaxcyJoTiaap 1 9 3 4 5 5
Y3YHIIMKIIApU

1 2 - 1 - 1 -

2 - 3 - - 1 2

3 - - 2 4 1 1

Yukuaaunap 7 2 5 5 0 8
MHUKJIOpU

Typnu xecumn ycymiapu Oyiinuya KaHua IMyJaT XUITYUHIAD KecraHja TaiépiaHraH
XOMaKM MaxcyJoT/ap TajnabJarujaaH kKam OYyiIMaiau Ba UYMKUHAWJIAPHUHT MHUKIOPU
MUHHUMaJ Oyiaau.

13. baxopru Ba Ky3ru OyFaol e€TKa3WIl y4yyH 2 XWJI THIJIAaTd €p MalJOoHHJaH
doitnananmnanu. 1 Tun ep maitnonu 0,6 miH.ra, 2 Tun ep mainonu sca 0,4 MIIH.ra.HU
TaIIKWI Kujaau. Typiu TUTIIArd epiapaard Ky3rd Ba 0axopru OyFAOWMHUHT XOCUIIIOPIUTH
KyWHJIary kajBajja KeITUPUITaH.

Byez0i TyprapH XOCHIIOPIHK 1/Ta Pesx.acocan
1 Tun ep 2 tun ep OyF.MHK.
Kysru 25 20 12
Bbaxopru 20 25 8
Ymymuii ep 0.6 0.4
MHKIOpU
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Kysru 6yrnotinan 12 miH.C. 1aH KaMm Oyiamaras, xamja 6axopru OyFaonaaH 8 MITH.C.
JaH KaM OYJaMaraH MHKIOP/JA XOCHJI OJIUII y4yH Xap OWp THUIIard epjard 3KUH MaijaoH!
KaH4ya OyiuIuy Kepak?

14. Kyiinaa KelNTHpWIraH >KaJBaJlJaTM MabJIyMOTJIap acoCHJa KalCH KHUIIUIOK
XYKAIMK MaxCyJOTHHM KaH4Ya IeKTap epra 3KKaHJa eTKa3WJIraH MaxcyjoTjap MHUKIOpU
pexanaruian kaM Oynmaiiam, xaMmaa yMmyMuil JapoMaji Makcuman oynaau?

Maxcynor XOCUIIAOPIUK 11/Ta Pex.acocan Hapoman
TypJapu 1 Tin ep 2 T ep OyF.MHKJ,. (1 c. cym)
ITaxTta 25 25 5300 15
byrnoii 20 25 2000 5
YMymni ep 0,6 200
MauOHHU

Mag3synap 6yitnua caBosiap

1. MaremaTuk qacTypJiiail MaTeMaTUKAHUHT KaHAal HyHaTUIIuaaH XUCoOIaHaau?

2. Jlactypinami gerania HUIMaH! TYITyHacu3?

3. Uu3uKIH Ba YM3UKCU3 PYHKIUATA TabpU( OCSpPHUHT.

4. Un3ukiu JacTypliail MacajlaCHHUHT HMKTHUCOIUN MaTEMaTHUK MOJECIWHHU TYIIYHTHPHO
OEpUHT.

5. Uu3uKJd JacTypiiaill Macajaacy KaHaau KypuHuiiapaa 6yiagu?

6. Kangait eanimM MyMKHH OVIraH eduM Jerniaam’?
7. Kanjail e4uM onTUMaj €4uM aenunaau?

8. HMuua® 4yMKapuIHA  peXaJallTUPULITHUHT
TYIIYHTHUPHII OCPUHT.

AKTUCOOWNM MaTeMaTHK MOJEINTa
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3. YN3UKJN JACTYPJIALI MACAJIAJIAPUHHA
EYMI YCYJUIAPH

3.1. YM3HK/IH TEHIJIaMaJIap CHCTEMACHHHU €YUl YCYJIU

Ky#innaru 4u3uKim TeHriiaManap cucteMacu Oepuiarad OVicuH.
[ =b
Ay Xy +ApX, +..+ay,x, = b,

-------------------------------------------

a,x +a,,x,+.+4a,,X%, = b,

by Tenrnamanap TuzuMu BekTop dopMaja Kyiuaaruia E3unaan

A-X=B.
A — TeHrinama ko3puUIEHTIapU MaTPUIIACH;
X — HOMaBJIyMIIap BEKTOPU
B — tenrmama o307 Xaminapu.
Onwuit anreOpa Qanuman MabIyMKH, arap N=M Ba A MaTPHUIIAHUHT JUTEPMUHAHTHU
HoyaH (apkiu 6yica, spHU |A|£0 mapT 6akapuiica TH3UM STOHA €4UMTra dra OViaam.
Teckapu MaTpuIlaHU TOIHIN YYyH KyWHIarW aMaJUTapHU OaskapamMus:

(3.2)

(3.2) BexkTOp TEHIJIAaMAaCUHUHI HMKKM TOMOHUIA At TECKapu MAaTpULIAHU
KynaliTupaMu3 Ba HaTH>KaJla Kyiuaarura sra 0yimamms.
At 4-X=A"B. (3.3)

Matpunann yHMHI TeCKapura KyNauTHUpHUII KOMJAacura Kypa YHHMHI HaTHIKACH

Ooupnuk matpuiara ara. [y ca6a6 (3.3) TeHrnamanu Kyiuaaruda €3amus
X=A"B.

By sca (1.1) Tenrnamanap cuCTeMaCHHUHT €4YUMUINP.

Macana. ®@upma typrra Al,A2,A3,A4 Typaaru MaxcyjaoT uUUIa0 YHUKapUIAa
S1,52,S3,54 Typnaru pecypciiapHu wunuiataad. PecypciapmaH xap Oup Maxcynotr Oup
Oupnurara KeraauraH MebEp Ba OWp KyHJAa KETaJuraH pecypciap XaXMH >KajBayijia
Oepuiras.

(3.4)

Xap Oup MaxCyJIOTHUHT OUp OUPIUTU yUyH bup xynna
Maxcynot KeTaJIuTaH MEBED KeTa/IuTaH
TypJapu Al A2 A3 Ad pecypcnap
XaKMH

Cl 2 2 4 1 2250

C2 2 1 1 2 1550

C3 3 1 2 1 1850

C4 1 2 1 3 1700

MacanaHuHT WMKTHCOIUN MaTeMaTWK MOJENWHU E3WHT Ba YHH edu0 Oup KyH7Ia
WNUIa0 YUKWIATUTaH MaxCyJIOTIIap XaXKMUHU TOTIHHT.
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Evum. ®upma xap kynu Al maxcynotaan x;, A2 MaxcyJnoTAaH X, A3 MaxcylnoTAaH
X3 Ba A4 wMaxcyjloTnaH X, Xaxmaa wunourad dukapaad. Y Xojjga Macajga Kyduaard

TCHIJIaMaJIap TU3UMUI'a KCJIaIn.
(2%, + 2%, '+ 4%, Ix, = 2250
2x; +1x5 + 1%, + 2%, = 1550

3x; +1x, + 2x, +1x, = 1850

| Ix;, + 2% +1x, 4+ 3%, =1700
By TeHrnaManap CMCTEMacHHU BEKTOp (popmana é3amMus
A-X=B .

by epna

2 2 4 1) ( x, 2250

2 F G, 2 % 1550 |

A= X | 1
3. T B X, | 1850
|
1 2 1 3] L x, L1700 )

By Macamanu Excel QJICKTPOH JKaJABaJl IIPpOHCCCOpHIa CUHMII KCETMA-KCTIIUIH

Kyluarnya:
1. A matpuiia aeMeHTIapH IEKTPOH KaJaBajara KHPUTUIAIH.

2. B BEKTOp 3EMEHTIIApH JICKTPOH KaJBAIra KHPUTUIIA]IH.
3. AT TECKapy MaTpULa TOIUJIA]IN:

3.1. A maTpuua snemMeHTIapy aKpaTuiIaiu;
3.2. Ctrl ryrmacuam 6ocra X0J1/1a SJIEKTPOH JKaABaaH Al TECKapu MaTpula

AJIEMEHTIIApPHU YUKUIIY Kepak OYIraH yKoMap XaM axpaTuiaiuf;
3.3. “BceraBka ¢ynkiun” (fX) mukTorpamMmmacu 6ocuiiaau;
3.4. MynokoT OMHAaCHHUHI KaTeropusjap OYIMMHAAaH MaTeMaThKa, KeWHHTU

napuanad MOBP ¢ynkuuscu tannann6 OK tyrmacu 6ocunany;
3.5. flna A matpuia >IeMEHTIIapu aXapaTUiIud MacCHB aJpecu aHHWKJIaHAIU

Ba Ctrl+Shift+Enter Tyrmamapu GapaBap Gocmmamum. Hatmkama A™ Teckapnm marpuua
anemMeHTIapu xocun 6yinaau. Pacmnapnaa Oy skapaéH KypcaTuiras.

___ Mooe I A -
e o - PP PUP— VSIS €
~ i3 - S o o 0 O G (3 N 3 T ST I s et Gy v | . X
et A =] A1
e £ B 2 4 * 2250
s 2 3 ¥ =2 1561
L. 32 1 = 1 1950
- 1 =2 1 3 V700
,-—6 4
[ 4 .
s a
I® |
P 10 b e L Rl o T U < -> =
9% AP €, T T ey
i 12 1 T D N
13
1 e . et
s PO
16 MOTED 3 SRR R M S R R SR AR
17 P I
-] e T
15" P TN
1—‘ TP W
:.; PO 5 e v )
s B i = S R S ——
23
—a
P COOMSEE o > e vty - Py J‘
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1588 R Tt e e Y i ) i

ADT YRS STTHE Qyyrsi ity
Logs 2oy

Maccwn s2Es] (Nl = (EiZ5ei1:2 102050

BOMOMUNIST DEDSTHYID MATDSAY (HETIRAA CRMSITOR & HAcCree ).

Crpaesa NG 3T Soc e Tean s O, FAEEXIIFI 5 ") ommens ]

4. Tonunran A-1 marpuia B BekTopra KynaiTUpUIain.

4.1. A" Teckapn MaTpHIA dMEMEHTIAPH AKPATHIIA/IN;

4.2. Ctrl tyrmacu Oocwiran xoiga B BekTop sneMeHTIapH KEHHH XHCOOIAHHUIIN
Kepak 0ynran X BEeKTOp AJIEMEHTIIapU aXpaTUiiain;

4.3. “BceraBka pynkiuun” (fX) mukTorpaMMacu X0oCHi1 OYIasiu;

4.4. MylOKOT ONHAaCHMHUHI KaTeropusuiap OVIMMHMIAH MaTeMaThka, KEeWHWHTU
napuagan YMHOX ¢ynkuuscu tannaau6 OK tyrmacu 6ocunany;

4.5. OnmuH A7 MaTpHua dIeMEHTIApH aKPaTHiIHG MACCHB aipecd aHHKIAHAIM,
KeMH B BekTopu d3IeMEHTNIapu aXpaTWIuO0 MacCcuB aJpecd aHUKJIaHAJAW Ba
Ctrl+Shift+Enter Tyrmanapu 6apaBap Oocmmamu. Hatmkana X BeKTOpHAa XOCHI OYiasu.
Pacmnapna Oy xapaéH KypcaTuira.

7 Apthnnv ¢ynuuuu
- . Mecomet 12as
ZTE Mecom2iG2:65

- {00 200: 250: 250}

714 a a8t NEO HATDMIE (MATDENES XDAATOA B MACOHREX),

s»«;--«a -

17 Maccwnl 1 a1 N3 M X PESCCIMIOES, 100 TORRMT OO MW T TO e
18 : SN0 CTONGLOB, HTO ¥ BTOPON.

AAAAAAA COPgoKs 10 3TN Syreaus Sraucrere: 300 X ][ ovma ]
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NS & (=MYMHOK(2' L5,G2:G5))

A TETe T LT J i K i w e
2. 1 2250 033 05 083 0,17 =
3 2 1550 067 -35 217 183 200
4 1 1850 0p7: 15 -117 08 250
5 3 s R 0 < I - 555
8
7 L

Jlemaxk, ¢upma TOMOHUIAH OMp KyHJa WNUIA0 YMKWJIAJUTAH MaxCyJIoTiap XaxMHu
Moc paBuia Al maxcynotnan 300, A2 maxcynornan 200, A3 maxcynotaan 250 Ba A4
Maxcysotaad 250 TeHr oKaH.

A) Tenrmamanap CUCTEMaCHMHM HOMabJIyMJIapHU KeTMa-keT iykaTuii(l'aycc) ycynu
OMJIaH euaMus.

Cuctema wMaTpumacd A 0301 Xaajap YCTYHH OWIaH KeHrauTupuica, sbHH N+1
YCTYH KWAJIUO 030]1 Xay1ap KUPUTHIICA, YHU

A]_X:O
Kypunnmuna é3um mymxuH. by epna Al maTpuina KeHrauTUpuiarad MaTpula, yHUHT
anemMeHTHapu =1, 2, ..., n; j=1, 2, ..., n yayH A Marpuia 3jaeMeHtiaapura N+1 — ycTyHu
030]1 XaJytapra TeHT KWJIUO OJIMHTaH, IhHH, aj=aij, j=1, 2, ..., n; aine1=-b;, i=1, 2, ..., n.

KOxopunaru (3.1) TeHrnamanap CMCTEMACHHU €YHIIT UKKH 3Taria Oakapuiain.
bupunun stan. By sran [aycc ycyauHuHr TYFpu Wynu ne6 artanub, OyHaa
TEHTJIaMajap cucreMacu Matpunacu Al yd Oypuakiii X0Jra KeITUPHIAIH, SIbHUA

‘/‘l <1 ) | ] ]

a,, Ay a,, dyp D)y
0 ] (l»,:1 a 3:“ : (li{” a _f,] &1

A = .. ;
¢ 0 1 als, At
L0 O 0 0 ] al. .,

by matpuia snementiapu K=1,2,...,n ya4yH KeTMa-KeT
a*!
k - T THST N R i LN o R T
ay = =i a, =a;,” —a, -a; ;i=k+Ln;, j=k+1,n+l

dbopmynanap OunaH XxucobiaHaIu.

WNxkunum stan. by O6ockuuna HOMabiaymiaap KeTMa-KeT KyWuaaru ¢opmyna Ounax
aHMKJIaHA/IH.

1
—_ < , L= I. -~ - > —_ ’
X, =il E a;x;; i =n,l

=i+

b) Tenrnamanap cucrtemacunu XXopaan-I'aycc ycynu €pramMuia equu.

21



Kopnan-T'aycc ycynu YM3MKIM TEHIJaMalap CUCTEMAaCHHM €YHUII Y4YYyH 3apypar
TyFUITaHJa A™ TeCKapu MaTpULlaHU TOTMII YUyH 3HT KyJail ycyiuiapaan oupuaup. by ycyn
MOXMATH Kyhuaarunapaad noopat: Cucremanaru OMpuHYM TeHramaaad uxtuépuit 0 nan
bapkiu ko3hPUIEHTIN HOMAbJIyM TaHIaHaAW Ba OMPUHYM TEHTJIAMAHUHT XaMMa XaJjiapu
my koddduuentra 6ynunaau. bupunun Tenrinama €épaamMuaa TaHIaHTaH HOMabiIyM OOIIKa
XaMMa TeHTJIamMallapJaH HykoTwiaau. MkkuHunucH TeHrIaMmanad uxtuépuit 0 man dapkim
KO3(pPUIEHTIN HOMABIYM TaHJIAHAIW Ba MKKUHYUCU TEHTJIAMAHUHT XaMMma Xaajapu 1y
koa¢pdunentra 6ynub yukuianau. by TeHrnama €paamuia TaHJIaHTaH HOMAbIyM KOJTaH
XaMMa TeHIJIamanap/iaH WyKOTUJIa Iy Ba XaK030.

- Oupopra TeHIJaMaHuHT 4dan ToMoHU 0 ra ainanuO, YHr TomoHu 0 maH dapkiu
O0ynu6 xKonuimu MyMKuH. By Xonga cuctema euumra sra Oyiamainau.

- OupopTa TEHTTITaMaHUHT Yal TOMOHM Ba YHr TomMoHu xam 0 ra aiinmaHuo,
KaHOATJIaHTUPTaHIUTH cabal yHH Tanuiad 1000pHIl MyMKHH.

- Xxap Oup TeHrnamajaH OMTTaJaH HOMAbJIyM TOMWITAHIAH CYHT CHCTEMa CUYUMH
XOCHJI OYIajiu.

Macaua.

S e et A

—2x + X X, =3,

X, +x,+x;,=6.

1) bupuHum TeHrnamagard X; HH OOIIKAa TEHTIamManapjaH WYKOTUIN ydyH 1-
TEHIJIaMaHu 2 Ta KynauTtupuO 2-reHriaMara, (-1) ra xymaitupu0, 3-TeHramara KyIramus.
Hartmwxkana Kylinnaru TH3uM X0CUi Oymaau:

.Yl = 1-"(: W -]:3 = 2._\,
3. %, =17,
2x, = 4.
2) UkkvH4M TeHTIaMaZaH X, HU TaHial, 0y TeHIJIaMaHU X, ofauaard kodgduieHt 3
ra 6ynamu3. by epna kosdduuent 3 Hu aHUKIOBUM Ko3pPuieHT aed araiimus. Xocui

Oynran Ttenrnmamanu (-1) ra kymaiitupu® OWpuHUYM TeHriamara Kymamus. Hatmkana
KyHuJaru CUCTEMaHU XOCUIJI KWJIaMU3:

-
I
d | = | b2
Laa

3) By cucremanan 3 — TeHrmamaHu X3 onauaard ko uieHt 2 ra oymamus. X0oCHi
Oynran Tenrnamanu 2/3 ra kynaiTupu6 1-tenrnamara Ba 1/3 ra kynaiTupu6, 2-TeHriamara
KYILLIaMH3. |

. ~
4 X, =2,

.1;':_ - .:I

e
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Kopnan — IN'ayce ycynu Oyiinya KWirad XaMMa UIUTAPUMU3 HaTHXKacuaa

A=l~2 1. 1
111,
1 0 O\‘)
I=|0 1 0|
0 0 1/,]

MaTpUIIaHU OMPIMK MaTpulara aimantupauk. bynnan 6axkapran xamma aiareOpank

-1 o o
aIMalITUPUIIApUMU3 Oepuiirad A MaTpullaHu A~ MaTpuiara KynaiTupuura 3KBUBaJICHT
DKAHJIUTU KypUHAIU.

MacaJa.
3%, + 2%, +5x, +3x, =1,

‘2,\:[ —2x, +5x;, + 2x, =4,

| Ak it - e - 2,
bepunran Ttusumra JKoppan-I'aycc ycynuHu

~

F=

Kyu1ab, KyWuaaru TU3UMIa odra
oynamus.
1 3
X —— X, =
1 7 4 .7
41 53
\: §f — _\" — e —
56 56
e 3 1
X —X, =—,
B 4

L F | 53 41 il
- b T ——X,; Xy =———X,.
7 7 56 56 4 4

By epna x;, X, X3 y3rapyBunnapra 6asuc y3rapyBuuiap, x4 y3rapyBuura sca 030/
y3rapyBun aevinnanu. YyHku Oy y3rapyBuM TypiM KMHMaTIapHU KaOysl KMIUIIA MYMKHH.
O3o0p y3rapyBuura HOJ KuiiMaT 6epud, TH3UMHHUHT 0a3UC eUUMIIAPH TOMWIAIHU, SITHHU

x, =0.

23



MycTakui eduil y4yH MacaJjaJap

Kyiingaru cucreMaiapHu Te€CKapyu MaTpUllaHy Tonuml Ba ['aycc ycyiutapu €paamua
CYMHT.

1 )
- _ 2.
2x, —x. =1 . = .
! : llx+3y—z=15
y X —4\_.*2\ = -5 I2x+5v+52z=-11
~
X, +X,+3x,=6 .
2 ! I xX+y+z=1
3 4.
lx, —4x, —x, =6, 2x; —xy —2x, =8
X, + X, +2x, +3x, =-1 X, +2x; —x, =1
2.\'| +3x, —x, —-x, =—1 X; — X, —X; ==6,

w

| % +2%; +3x;—x, =

. -

Kytinnarn cucremanapauar JXopnan-I'ayce ycynu Epmammna uxTtuépuii 0asuc
€YMMIIAPUHM TOIIHHT.

L

o

L X X+ X
)

X% +% =X + 3x, =

V=5, Pt = ok 2, 30, 52

-
J

[6x, +3x, — 2x, — 3x, + 4x, =5,

3.2. UkTHcoauii MmacananapHu rpadguk ycy/ja eqnin

N=2 Gynranja TEHICU3IUKIIAp CUCTEeMACUAaH KyHUJaruHU XOCUJ KUJIaMU3:

S —

Zaﬁxj S, i=Ln: 22D 1>

By TeHrcu3IMKIapHUHT Xap OUpHU aj1X;+aipXp=Dj TYFpu 4M3uK OWJIaH, eUMMIIAPHUHT
MaHuit 6yamaciuk maptnapu Xi>0 j=1;2 aca Xj=0 TyFpu un3nK OMIaH yerapanaHrad spuM
Tekucnukiap Oymamu. TeHrcusmukimap cucTeMacd Oupraaukga OYIraHIWrH y4yH Xed
Oynmaranna OuTTa eunmra sra Oyiaau, SbHU YerapaBuil TYFpHU YM3HKIap Oup-Oupu Omnan
Keculmub, MyMKUH OYynraH (YpuHIM) eunumiiap TYIUIAaMHUHU XOocwi Kwiaau. Jlemak, n=2
Oyiaranga MyMKHH OyiraH euumiap TYIjaaMu KYNOypyakHUHT HyKTajdapujaaH wubopar
Oynanu.
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" Y e
3.1 rasm 3.2 rasm

X Ay

Vil
\\ 5 5%
‘\\ A
Sl i 2 A e
3.3 rasm 3.4 rasm

MyMkuH Oynran euumiiap coxacu (Tymiamu) KaBapuk kymnOypuak (3.1 pacm),
KyTIOypuakim KaBapuk coxa (3.2 pacm), srona Hykra (3.3 pacm) Ba 6y tymiam (3.4 pacwm)
OYITUIITN MYMKHH.

Kyiiniran yM3nKnm MacanaHud MKKH y3rapyBuUd y4yH KyWHuaaruya €3amus.

T56; T @isacs: =< b,
&l X5 T s Xs = 5
l‘lnll"\_l t (l/u > X > = /)III
X, =0 (=1 7rmn)
Z = Ccyx,;, + c,x, —> max(imin)

TeHrcu3MMKIapHUHT Xap OMpH YKM3HUKJIap OUJIaH yerapajiaHraH sipuM TEKUCIHUKIAPHU
uponanaiian. Ynm3uknn QyHKUMS XaM Mablym OUp y3rapmac KuilmMaTaa TYFpU YHU3UKHU
udomanaiau. cx;+cox,=const.

dapa3 KumaIvK, MyMKHUH OYITaH equmiiap KaBapuK KynmOypyakIaH TAIIKHJI TONTaH
Oyncun. Eunmnapaan Tamkui TONTaH KaBapuK TYIUIAMHU XOCWUJ KWIHMII YYyH TYFpU
YU3MUKIap OWiaH derapajaHraH kynoOypuakHu scaiimus. by xymoypuak ABCDEF 6yncun
(3.5 pacm). Maxkcan ¢yakmuscu X;0X, TeKHCTUKIa Mapajuienl TYFpH YU3UKHUA Oepanu.
Ymsuknmu QyHKIMSAHA HMXTHEPUN  y3rapmMac C¢p COHra TeHr Je0 ojainuk. YHOa
C1X1TCox,=CONSt=C, TYFpH YM3HK XOCWa Oyianu. YHra mepneHaukymnsp Oymran N(C,Cp)
BEeKTOp Z (GYHKIMSHUHT YCUII WyHanmumuHu Oenrunaiinm (3.5 pacm). Arap eunmiapaan
TAIIKHUJI TONTaH KaBapuK KynOypyak yerapajsaHMara 0yica UKKU X0J OV MyMKUH:

1-x041. c1x1tceoxp=const tyrpu um3uk N(Cy,C;) BekTOp OyiiMua €ku yHra Kapama-
Kapiy HyHanumaa cubkuOd 60pub Xap BakT KaBapHK KynOypuakHU kecwO yTaau. AMMO
MUHUMYM €KH MaKCUMyM Kuiimarra spummaiinn. by xonaa un3ukim QyHKIus KyWnaaH Ba
IOKOpHUIaH uerapaganmaran 0ynamu (3.6 pacm).
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|
| Lo o %
2 if-rq AP
4 N 1‘_‘:?‘“““&; 4
N o) i3 >
s 4 %
3.5 pacm 3.6 pacm

2-X0J1. c1x1tceoxo=const Tyrpu um3uk N(Cy,C;) Bekrop Oyinua CHDKHO OopHO
KaBapuK KYMOypYaKHUHT OMpOpTa YEeTKH HYKTAacHJa MUHMUMYM €KH MaKCUMyM KHMMaTra
spumraau. byHpmai Xonga 4YM3WKIM (YHKIOUS IOKOpWIAH derapajaHTaH, KyWHJIaH 3ca
yerapananMaral (3.7 pacMm) €ku KyWHJaH derapajaHraH IOKOPUJIAH 3ca uderapajaHmaraH
oynumu mymkuH (3.8 pacm). bab3u unsukiau GyHKUMsUIAp IOKOpUJIaH XaM KyHUIaH Xam
yerapayianrad Oynumu MymkuH (3.9 pacm).
tx
\ b, tw

— e

3.7 rasm 3.8 rasm 3.9 rasm

['paduk ycyn OumiiaH MacaidaHy €uuIia KyWnuaru KeTMa-KeTIIMKHU Oakapamus:

1. Tenrnamanap €K1 TEHICU3IUKIIAP CUCTEMACUHUHT rpapuKiIapu Kypuiaiu.

2. Xap OWp TEHICU3JIMKHUHI TEKUCIHUKAArd aHUKJIAHUII TOMOHJIApU (COXAcH)
OenruiaHaau.

3. MyMKuH O6yiTraH edumIiap COXacu aKpaTUIa/iu.

4. N=(cy, c2) Bekropu Kypuiaau Ba yara (0,0) HyKTana meprneHIUKYIsp YTKa3UIaIH.

5. KynOypuakaan nepneHIuKyIspra napauies YU3UKHE BEKTOp WyHanumm Oyiinya
napajuiel CHDKUTHO SKCTpemMall HyKTa Tonmwiagu. Arap Z (QyHKUMSHUHT MHHUMAI
KMiIMaThura MOC HYKTaHM TOINMUII Kepak Oyica, y Xojaa Oy HyKTa p BeKTopra
NEPHEeHAUKYISIPHUHT 11y BEKTOp HYHanmumu Oyinya CWDKUTraHaa MYMKUH OYiran
HYKTaJlap COXACHHUHT OMPUHYM HYyKTacura Moc Kenaad. MakcuMym KuiiMaT OepyBun
HYKTa 3ca 2HT OXMPIH HyKTa Oynamu. Arap BekTop KuiiMaTu (MaH¢uit umopa) —N 6yica,
IOKOpUAAry XOJHUHT TecKapu Oynaau.

6. OnTuman HyKTa KOOpJWHATaCH Tonmwiaau Ba Z GyHKIUS KUMaTH XUCOOIaHaIH.
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Macana. Kyiingaru ontumaian MacajlacuHu TpaduK ycysijga €JuHT.

452

[4x, +3x, <12 (L)

.g:

|3x, +4x, <12 (L,)
o2, a2k

Z =2x, —5x, = max

3.10 rasm.

bepunran TtenrcusnukiaapHuHr rpaduxiapuHu X;0X, TEKHCIHMKAA KypaMu3 Ba
MYMKHH Oynran eummiiap coxacuHu anuknaimus (3.10 pacm). Coxa rpaduruga
IITPUXJIAHTaH JKOMHU  aHuWKdaau. YyHku Oy KoM XaMMa  TEHTCH3JIHMKIApHU
KAHOATJIAaHTUPYBYM coXaaup. MyMKUH OyiraH euumiap COXacHJaH ONTHUMall E€YUMHU
anuknaimu3. Aaukiam yayH (0,0) HyktamaH yryBum N=(2,-5) BekTOpHHUM scaiimMu3 Ba
VHUHT WyHanmumuHu aHukiiaimus. (0,0) Hykraga Oy Bektopra N mepneHIUKYIsSpUHH
VTKazamMu3 Ba YHU BeKTOp HyHanmumm Oyimya cwpkutamus. Coxa  OwiaH
MEPIEHIUKYISIPHUHT OXUPIH KECHUIIUIl HyKTacu Z QyHKIMSICUTa MaKCHUMal KUWMaT
6epyBun HyKTaaup. by HykTa (3,0) 6y116 yHUHT KOOpauHATacu X1=3, X,=0
MacaanuHr eyumu Oynanu. ['padukman kypuHuO TypuOmuku Z (QyHKIHUSATa MHUHUMYM
KuiiMat 6epyBun HyKTa 3ca (0,3).

MycTrakuj e4unl y9yH MacaJiajap
. Kylinnaru yn3ukiia gactypiiai MacalacuHu rpaduK ycynia equHr.

1. x, 2\:_]_ 2. 3)“_}{‘:;-"6
2"[, L ,‘f_l _‘-,'_:.'-'*”'. \_3”
x,20; %20 £= -X-X; =>max

7= -X,+X, =>max

¥ I P By

3. dx+3x,<12 4. 3x,4%,26
.-‘IIX|'4.\'_'.":]2 . B
x120; x,20 x20; X520

- 2= =X ;=X» =>mi
Z= 2X-5x; ==max X=Xy =~min

5. K|"'2K:.":;ﬁ 6. 3.‘£|'?‘i.3-'£9
22X, %26 X205 x5=20
x,20; X520 7= XX =>min

7= -x,+%; =>max

- . . .
IS .\'.|"_1'N_1':ﬁ . 3."\| X3 J
3K, +X.20 X120, x;20
\ -:U: _.,: -() /= X;tX; ==max
/= X-X:=>max
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9 Xt :.\':".:.-{‘-I
23, +X226
x20; x.20
7= -x;tx%; =>max

11. Xt ?IN:“.:.-{-!
I Txa=0
¥,20; %20
£= X-X» =>max
13, x,+2%,=5
2..‘;! f .\'_":-5
x,20; %20
L= X-%;=>max

[5. .‘Ef"l.‘ﬂ:'::
2.".'| '."{:"_'-':
X120, x;20
Z=X-X>=>max

-5

17, x;+x,=1
X-X.<1
X20; x,=0
= X;-2%;=>max

19, x,+2x,<2
2X, > CL)
x,20; x,=0
7= X |-X; =>max

10, %, +3x:26
K|}ﬂ; "\_‘_’D
/= -X;-X>=>min

12. 3?{|-.‘{]-:"ﬁ
I|3_’"[}: \"_"ﬂ
7= X, -X» =>Max

4. -3x,-%.20
=l %zl
L= XX ==min

16, -2.";|-X:-"‘4
Xizl; xazl
2= %+ ==min

18. -3}‘[]-."[_12{]
X21; x:=1
/= X;+X;=>min

20. —2}(]—)(3?4
x21; x>=1
Z= X;+x>=>min

3.3. Uusukam gacrypaam MacajacuHuHr CHMILIEKC yCyJu

CuMIuieke ycyny YM3MKIN JacTypJiall MacajJacCuHU €YUIIHUHT aCOCUI yCyJulapuaaH

Oupu OynMO, KeTMa-KeT SKUHJIAIIUII ycynu EpaamMuiaa XiXp, . .

Xp YTKa3yBUMJIAPDHUHT

IyHJal ONTUMaJ KUWMAaTUHHM TONMAAuKH, Oy KuiMaTiap mMakcaa (QyHKIUsSCUTa MaKCHUMa

(éxu MUHMMAIT) KUHMaT OepHIIaIu.

Kyitnaarn yu3ukim qactypiaml Macanacu Oepuirad 0yIcuH:

T

E a,x, = b,,

F=I1
x . =0

L

= 1, r7)

Z = E C.x, —» max

F=1
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Macananu eduil y4yH CUMIUIEKC >KaJBajl KypaMu3 Ba CHUMIUIEKC YCYJIU FOSICHHU
Oepuill yuyH OepuiiraH Macallanu Kyiujaruia KaHOHHK (opmaja €3amus.

P

a,x, +a,x,+..+a x +.4+a x +x , = b,
| dy X, +ayXx, +..+a, x +..+a,x +Xx_, :.f?;
|
a.x, +a,,x, +a, x +..+a_x Y = h

x. =0 (i —-ﬂ1 {;':I-.r'..?j

£ =X +0,X, +...+C, X, —> max

By epna xn+ — 0304 Yy3rapyBumiiap Jeduiand. YaapHU KyJaliauk, Xamaa OoIka
y3rapyBumiiapiaH ¢apkiaml ydyH MOC paBUIIAA Yi,Yo,. . .Yy AcO OenrmiaiimMu3 Ba siHa
Kyiupara OelruianuiapHu KupuTamus Dip=bj; bj=ajj; bo=C;. by Oenrmmammap acocuna
KyWHJIard CUMILIIEKC JKaiBaJl J1e0 aTalyBud JKaJBaJIHU Ty3aMu3.

BO’ 1 -X1 -Xo Ca -Xs Ce -Xn
Y1 b1o b1; b1, Ce b c b1n
Y2 boo b,y b,, C bos C bon
Ys brO brl br2 o oo brs 0 0 o brn
ym me bml bm2 e bms e bmn
Z boo b()l b02 B bOs B bOn

YM3KMKIIM JacTypJiall MacaJCHHU CHMILICKC YCya €épaaMuia €4MII WKKW JTallgaH
nbopar:

1. Bonuranru4 TasHY pe)KaH! TOIIHMIII.

2. TasiHY TUTaHIap MYKAaH MacalaHUHT ONITUMAJ PEKACHHU TOIIHIIL.

A) MacanaHuHT TasHY PEKACUHU TOTIMILL.

BbommanFuy TasHY pe)kacuHU TOMHII KyHHIAru anropuTM Oyiinya Oaxxapuiaau:

1. Cummuiekc kaJBajigaH Xal KUIyBYM 3JIEMEHTHU TOMHUII:

1.1. Xan KuiayBYM 3JE€MEHTHU TOMNMII OJJAMH Xajdl KWIyBYM YCTYHHM TONMILJAH
Oonuananu. ByHUHT yayH 0304 Xaainap ycTyHHMra Kapaiaau. Arap 0301 XaJuiap yCTyHUaru
aJIEMEHTIIap XamMacu Mycbar Oyica, Oy OONUTaHFUY TUIaH TasHY TUIaH OYJaau Ba MKKHHYH
sTanra yTwiaau. Arap MaHQuil seMeHT MaBxXyz Oyica, yiaapjlaH MoAyjd Oyinya »HT
KaTTacH TaHJIaHaau (arap OurTa Oyica 11y 3JIeMeHT y3u onrHaau). Macana yuyH alTainuk
Oy onemeHt by Oymcun. Uly by smemeHt Typran r carp Kapamaau. Arap catp
AJIEMEHTIapUJIaH XaMMacu MycOaT Oyiica, MacaJaHUHT €4MMH MaBxya Oynmaiau (Oy
X0JJa XucooOnamap 1y >koijga TyxTatuiaaau). AHap caTpia MaH(QH 3JEeMEHT MaBxKy.l
Oynca, ynapaan Moayn Oyiinya HT KaTTacu TaHiaHaau (arap Outra Oynca Y3 ONMHAIN).
Hly snemeHT TypraH yCTYH Xajl KWIYBUM YCTYH Aeimnanu. Macana yuyyH Oy S-4M YCTYH
OyJcuH.
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1.2. Xan kwiyBun carp Ttomwiaamu. O304 XaJjgapHU Xall KWJIYBYM YCTYH
aJeMeHTIapura OYnu0 YMKWIaJAW Ba yilapJaH MycCOATIApUHHUHT JHT KUYHTH TaHJIaHAIH,
SIBHU

( ; 1
) > b, b b

]”1“4 10 . 20 C #1 ST mi |
; b

| & 2 N s

Afitaiinuk, Oy HHcCOATIap WYuaa MyCOATIapHUHT SHT KAYHTU Do/brs OYmcun. YV
XOJIa 1y Dy 3JIEMEHT TypraH caTp Xajl KWIYBYH caTp ACHWIAIH, Dy SIIEMEHTUHUHT Y31 3ca
XaJl KUJTyBYH 3JIEMEHT OYI1aau.

2. Xan KWIyBYM YCTYH Ba caTp Y3rapyBUUIapu YpUHIIApU alIMAIITUPUIAAN, (SIBHU X
Ba Yy SIHTH JKaJIBaJijia YPUHIIApU aJIMaIlaIn).

3. KazaBana cUMIUIEKC aIMAIITUPHIL OasKapuiIaiu.

3.1. Xayn KuiIyBUM YCTYH AJIEMEHTJIApW Xajd KWIYBYM dJeMeHTra OYiaud 4ukuimno
SIHTH JKaJIBajira €3uiaau, sbHu Dis = - Dis / bys (1 £ 1).

3.2. Xan KUIIyBYH CaTp DJIEMEHTIapU Xall KWIYBYHU dJIEMEHTTa OYiIu0 4uKuinb sHTu
»KaJBaJra é3uaagu, SbHU b)rj =Dbyj/brs (#S3).

3.3. XaJ1 KWayBYH 3JEMEHT | ra TEHITAIITHPHING Y3ura OyauHamu, seHu b =1/ Dys.
3.4. SIHTM CUMIUIEKC KaJBaHUHI KOJITaH dJIEMEHTIIApH Kyiumard ¢hopMmyiia OpKalu
TOIHIIA/IH.

. bb, —b.b,

b.

; b, f;r”.
¥ CKH E}J}' e br,r =B
i b b

A

Suru xangsanga b)ij — DIEMEHTHH XucoOmamiga 3CKH KaaBanaaH Dbjj, Dis, Dy, Dy
AJIEMEHTIIAPUHU TOTHII KyHuaaruda oyiaam:

bij — b’ij 3JIEMEHTHHUHT 3CKH JKaJBaJiJal’ YHTa MOC JJICMCHT;

bis - bjjamemenT Typran catp Ounan b, Xan KuryBYM 2JIEMEHT YCTYHH KECHIIMACHIAru
DJIEMEHT;

byj -bjj amemMenT Typran ycTyH 6unan bys Xan KunyB4M 2€MEHT caTpu KeCHIIMacHIaru
DJIIEMEHT;

brs — Xaa KHIyBYH DJIEMEHT.

L I=T,90én

ry

BO’ 1 -Xq -Xo - -Xs - -Xp
Y1 b'1o b1 b1z - b1 ce b’1n
Y2 B’y b’y b’ ces b’as ce b’on
xs b )ro b ’r]_ b ’r2 . b ’I'S FR b ,rn
ym b )mo b ’m]_ b ’mz P b ’ms P b ’mn
Z b 0o b’o1 b’z bos b’on
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4. SlHrm TomMATraH CHUMIUIEKC J>KaJBajja TasHY IUIAH MaBXyJ Oyica HMKKUHYU
0ockHMura, ShbHUA ONTHMAJI TUIAHHHM TOMUINTA YTUIAIM, aKC XO0JIJ1a IOKOPUAAru *apaéH sSHrU
’KaJIBaJl YUyH TOKH TasHY IUIaH TOMWITYHYa KalTa TaKpOpJIaHa/Iu.

b) MacayiianuHr ontuMain peKacuHu TOTIHI.

Arap 1 OockvugaH OJIMHTAH TasiHY IUIAHHUHT CHUMIUIEKC >KajBajijaru Z-catp
aneMeHTIapu (0301 Xaau b’y JaH TalIkapyd) xamMmmacu wmycbatr OVyica, Oy oJHMHTaH
OOlITaHFUY TasHY TJIaH SArOHA Ba y MacajJaHUHT ONTUMAal pexacu (eunmu) OVmaau. Arap Z
caTpaaru xamma mycOar 3JieMeHTJIapjaH KaMuja OuTTacu Hojra TeHr Oyica, y Xoijaa
MacaJlaHMHI 4YeKCH3 KYI ONTUMal pexacu MaBxkyn Oymamu. Arap Z caTpharu
JIEMEHTIapJaH Xed Oynmaranjga Outracu MaHpuil Oyica, onTuMan IUIaH Kyiujaaru
QITOPUTM OYyiinYa TONUIAIN:

1. Xan KuIyBYHM 3JIEMEHTHU TOTIMIIL.

1.1. Xan KWiyBYd yCTyH TomMJaAu. Z-KaTopAard MaH(uil 3eMeHTIapHUHT MOJYII
Oyiimya sHr karracu (Outta Oynca y3u) Tannmanagu. Ly snemeHT TypraH ycTyH Xai
KWJIYBYH YCTYH OYynaju.

1.2. Xan xkunyBun catp Tornunaan. O304 Xajuiap dJIeMEHTIApH Xal KHIYBYH yCTYH
arieMeHTiapura O0ynnb YMKWiIaau Ba ylapJaH MycOATIapUHHUHT SHT KUYUTU OJIMHAU, SbHU
OupuHYM OOCKMYHUHT 1.2 myHKTHIAru kaOu. by coHra Moc KenyB4M yCTYHAArd 3JEMEHT
XaJl KUJTYBYH SJIEMEHT Ba Iy 3JIEMEHT TYpraH caTp dca XaJl KUJIyBUd catp Oyiaau.

2. XaJ KWIyBYM caTp YCTYH Y3rapyBUMIAPH Y3 )KOMIAPHHN aIMaIITHPA/IH.

3. XKanpanna cumriekc aamamtupuin 6axapuiand. CUMILUIEKC aaMamTupunr 1-
o6ockuumaru 3.1, 3.2, 3.3, 3.4 nyHkT/Iap kabu Oakapuiaam.

4. Slaru TomwiraH KaaBaTHUHT Z caTpu Kapaidaau. Arap Z KatopAarn xamma
aMeMeHTIap MycOar Oyica, OJIMHTaH OXUPTH IJIaH MacallaHUHT ONTUMAJl pekacu Oynasu.
Akc xonmpma wokopuaaru 1,2,3 nOyHKTIap sHa TakpopjaHaau, TOKHA ONTUMall IUIaH
TONWITYHYA.

N3ox: Yn3ukiam gacTypiain Macajacuaa, arap Makcaj (pyHKIMSICUHUHT MUHUMYMU
W3NIaHCa FOKopuiard 1-um myHKTIap OOCKWY Tynuruya YpuHiau Oynub, 2-0ockuyma ica
dakar Z-KaTtop dJeMeHTIIapu MaH(QUN XoJlaTra KEITHPWIHIIN KepakK, sS’bHU TeCKapu XoJaT
oynmamy.

1-mucon

Z=5X1-X,+3X3
YU3UKIW QYHKIUATA MAKCUMYM KUMaT OepyBUYn
X1HXo+X3<2
4Xq+2Xo+X3<3
X1-Xo+2X3<-1
-3X1+2X9-2X3<5
X120, xZZO, X3ZO
yerapaBuil TH3UMHUHT MYMKHH OYJraH €4uMIIapy COXacHuJa HOMAbJIyMyIap TOIWJICHH.
YerapaBuii TH3UMHHA KaHOHHUK KYpUHUIIA Kyduaarnda €310 oxamus.
X1+Xo+ X3+ X4=2
4X1+2X2+X3+X5:3
Xl'X2+2X3+X6:'1
-3X1+2Xo-2X3+X7=5
X120, XQZO, X3ZO
Tenrnamana 6a3uc y3rapyBUMJIApHU CHMIUICKC Y3rapyBUwiapAad (apkiam y49yH X4=yi,
X5=Y2, Xg=Y2, X7=y4 OeNrunanuiapuu kuputamus Ba CUMIUIEKC KaJgBajl Ty3aMu3.
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So’
1 -X1 -Xo -X3
Bo’
Y1 2 1 1 1
Y3 -1 1 -1 2
Y4 5 -3 2 -2
Z 0 -5 1 -3

VarapyBumnapuunr Maxbuil OYIMACIMK IIAPTH OCCPUITAHIMIHHA Xucobra onuo,
TYFPUAAH-TYFPU TassHY €YMMHM Tonuiura kupumamui. O3o0x xamiap nuuga -1 manduit
ummopanu kodddunent 6op. Iy xaropman umopacu Manpuii 6yiaran Moayn Oyinda SHT
KaTTa DJIEMEHTHU Tomamu3. Y X, ycTyHaaru -1 snmementaup. Kommara GmHOan mycoar
WYHJIaH SHT KHYUTUHU TOTTAMU3:

+min {2/1, 3/2, -1/-1, 5/2}=1/1
JlemMak, yHra MOC 3JIEMEHT X, yCTyHUOaru -1 smeMeHT. by 3meMeHT Xal KWIyBud
anemMeHT OYnaau. DHau CUMILIEKC aIMAIITHPHUIN KUITHO, KyHUIary sKaIBATHA Ty3aMu3.

So’
1 X1 -Y3 -X3
Bo’
Y1 1 2 1 3
X2 1 -1 -1 -2
Va4 3 -1 2 2
Z -1 -4 1 -1

by xanBangan xypuHuO TYypuOIMKH 0307 Xaqiap mycOar, nry cabad TasHY IJIaH MaBXKY/I.
OHIU oNTUMAT €YMMHUHHU TONHIN yuyH Z Karopura Kapaiimui. by Karopna ukkuta MmaHpui
umopanu  koapduueHt ©Oop. VYmapman woxyn OVilmua KkuiimMath Katrrta Oynrad
kod(pduiieHTHH TaHnabd omamus, y -4 snemeHtuaup. Kowpmara OuHOAH Xal KWIyBUd
AJIEMEHTHU aHUKJIA0 STHTH KaJABaJ Ty3aMU3.
+min {1/2, 1/6, 1/-1, 3/-1}=1/6

YHra Moc 3JeMEHT X; YCTyHHAaru 6 sieMeHT. By aJIeMeHT Xan KHITyBYd DJIEMEHT

o6ynamu. DHau CUMITIEKC aTMAIITUPUII KIIINO, KyHHIard KaIBalTHU Ty3aMu3.

So’
1 "y2 RE& X3
Bo’
Y, 2/3 -1/3 1/3 4/3
X3 1/6 1/6 1/3 5/6
X5 7/6 1/6 -2/3 -716
Y, 19/6 1/6 7/3 17/6
Z -1/3 2/3 7/3 7/3

O3ox xamiap Ba Z katopuaaru kodddumentiap mycoar. [lemak, onTuMal e4uM TOIWIIIH,
SbHU Y,=Y3=X3=0 Ba x;=1/6, x,=7/6 Oynranma Z HUHT MaKCHMMal KuiMaTd — 1/3 ra TeHr

Oynanwu, sseHu 2=-1/3.
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2-MUCOJT.
bepuiran YM3uKIM JAcTypJall MacaJacHHUHT Makcaa (QyHKIuscura Min Kuimar
OepyBUM €YUMUHU TOIHUHT.
X1+XZ§2
2x1-x2>2
0[120, XQZO
Z=X1-Xo — min
UerapaBuii TH3UMHM KaHOHUK KYPUHUIIIA KyHugarnda €30 ogaMus:
X1 t+x,tx3=2
'2X1+)C2+X4:-2
Cumruiekc xajBajl KypamMu3. bupuHum kajBaija 0301 Xaqlap vuujga MaHpui
a7eMeHT MaBXyZd. LIyHHHr ydyH TasHY IUIaHHU TOomaMu3. by ’kaaBanjaH XaJl KWIyBYH
eMeHTHH TonuO, CHUMIUIEKC amMallTApUII OakapaMH3 Ba HWKKUHYM >KajBalira ira

Ooynamu3. MkkuHuM sxajnBanga TasHY miaH Mapxya. Ly caGab yHnaH onTumall njaHHU
TOMMUIITA YTaMu3.

Cy Cy
1 X1 X2 1 Y2 | X2
By by
Vo -2 -2 1 X1 1 -1/2 | -1/2
Z 0 -1 1 Z 1 -1/2 1/2

OnTuman TUIaHHA TONUIN yYyH Z-KaTop JIEMEHTIApUHH MaH(pUH X0oJra KEeITHPHUII
Kepak. ByHMHT y4yH jkaJIBaijaH Xajl KWIYBYU JIEMEHTHH TOMaMu3. Xal KUJTyBYH DJIEMEHT
3/2. CuMIeke aaMaITUpUII KUIMO KyHuaary skaipaira sra 0yiaMus.

Cy
1 Y2 1
by
X5 2/3 1/3 2/3
X1 4/3 -5/6 -1/3
Z 2/3 -716 -1/3

Kansannan kypuHUO TypuOAMKU Makcaa (QYHKIMSICUTIa MUHHMAaJl KuiMaT OepyBUYH
HYKTa MaBXy/[l, SIbHU:

x1=4/3; x,=213; 2,,,=2/3.
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MycTakui eduin y4yH MacaJjaap

Ky#ingarn 4m3ukiam gacTypiamn MacajalapyuHu rpa@uK Ba CUMIUIEKC YycyJuiapaa
eynHr. HatwmxkanapHu CONMUIITUPUHT.

| 2.- 5x,+4x,< 20
-2X| -3)(35 -6
X1-3X,<3
x,;20,x,20
F(X;: X2)= 2X;+ 3X,-1

Do4-2%-%,52
X; -2X2< 2
X+tX2 <5
X|20, XzZO
F(x); X2)= -X1+ X3

5. 2x;+x; =2 6. x+xp23
Xi-X2<4 -X; -2%; 26
-3x,+3x,2> 12 X;+ X212
X +X,< 8 Xi- 3x;2 3
XIZO- XEZO K|:_"“0._ K}E{}

F(x;; X2)= -4X,- 2X; F(x,; X2)= X; +X%3

7. 3x;+x3 23 Xy 22
ox; 14x%, =21 -2X;+ X5 2-6
K]£3*5 ng 5~5
2%,<9 xI22
3K1- leilﬂ X|20, XZZO
X,20, X220 F(xi; x2= x1+ Xz

F(x; X2)= -Xi- X2

9. 3[-X2S 1 10. x,-x3.>_-2
5X| -3X3 <15 X +3X3Z6
X2S2,5 X+ 6X,<6
2X) -X2-2 34 10x; + 7x, < 80
XitX221 - x;+15x,>3
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Kl 2X|+2X2 <13
X2 <3
X|S4
3x, +2x, 26
X|20
X;2 0
F(x; X2)= X;- 3%, -3

13. X|=X2 =5
4?([ - 2?‘12 =13
K[+4K328
x1+4x,< 4
2x,+ 3x,= 24
X20,x,20
F(x: x)=2x,+3 x5 -7

15. 2X|+313 <6
2x, tx; <4
"{|‘:_:]
X=Xz >-1
2x,+x%:21
X,=20,x,20
F(xi: x2)= %7 2%
19, -4x,+5x, <29
3?([ =X = 14
5}‘:]"’2}{3538
x; =20
X;ED
F(}(]; K1}= 4.‘{[1" 3)(3 =71

12. X1+X2 2 3
X1 +X3 <2
X;t+ X< 6
2X| + X< 10
X1+3X2$ 9
X|20, X722 0
F(x; X2)= 4x,+3x, -1

14, x;x:=21
3x,+ 10x, 22
Xt x,=11
3x,-%,= 12
KEE‘{)
X7 2 0
F(xp: x2)= X1t X3

16. 4}{]—513 =>4
4x, -3x, 12
5X| - 3?{2 =6
K|'3K2 <3
10x,-7x,<70
X,20,%x,=0

F(xp; X2)= 3%+ X3 +3

200 x;-2x.<4
2x, +x5 236
X210
X|-X2=-4
Ix+4x,=24
X120, %20
F(x); %)= X+ x; +24



3.4. KI/IIHJIOK XVYXAJIUTMHHU POKAJIAINTHPHUIIAA Cumriniexc YCYJIHWHHN K{’J’IJ’I&IH.

Xo3upru 0030p UKTUCOAUETH MyHOCA0ATIapura YTUII 1aBpH/ia, HOAHUKIIUK Ba
TaBAKKATYWIMK [IApOUTIapU/ia KUIUIOK XY>KaJUTMHU OapKapop pUBOKIAHTUPUILIA
MaTEeMaTUK YCYJUIApHU KYJJIall Ba YHM TaAOWUK OSTUII SXIIM HaTexanapra oyud
kenaau. Pakobar maBpuaa kopxoHa Ba ¢upMaidapHU OOILIKAPUIN Ba YJIaApPHUHT
GaoMMATHHY  peXaJAIITUPUIL  KapaéHuaa UKTHCOTYM OeBocUTa KyHujaru
Macajiajapra ay4 KeJaJIu:

- U3JaHaETraH MUKIOpJIapra KyJa KyIl YeKIaHUIUIap KyWWiIaau;

- Macajajap YeKCH3 Kyl euyumiapra odra OynmuO , yjmapAaaH 53HT
SAXIIMCU(ONITUMAIIH )HA TaHJIa0 OJUIITa TYFPU Keaaau.

MacananapauHr OyHIal KYWHIWIIM UKTUCOAYM €KUM MEHEKep YYyH KarTa
KUUMHYWIIMKIIAp TyFaupaau. byHnai macananap mry BakTraya acoCaH SMIIMPHUK WY
OwiaH, STbHM  alipuM 4YeKJAHUIIapra acocCjaHraH »dd, OollKaya aWTranaa
M3NIaHaéTraH MUKJOopJiap Tawiaad onuin Wynum OwiaH xan stuiap »au. KeinHru
Wuiapaa  SpaTWiraH YU3MKIW  JIacTypiall — ycyJuiapu Ba OXMuapuna
MacaJIAJIApHUHT KaTTa yia4amyIapyHU EUHINra MYJDKAJJIAHTAH —JacTypJIapHUHT
ApATWINIINA, KyHUWIraH MacalajlapHd CUYUIIHUHT OupjaH — Oup TYFpu WYIUHU
KypcaTub Oepau Ba UMKOH SIpAT/IH.

Jlactyprnam aManui SKMXaTJaH MyMKAH OYiraH nacTypHH(pexa, >KaJBal,
TaKCHMMOT) aHUKJIAIlJIaH uoopar.

AHMK MKTHCOJIUA MacajlaHd €4uIll y4yH Oy MacajlaHUHT IIApTUHU MAaTeMaTUK
MoJien Owitan udoaanaii kepak 6ymnanu. by skapaén ukku 60cku4aad noopar 0ynanu:

1) N3nanaérran makcal, wu3naHaéTraH MUKIOPJIApHUHT Oupop Oup

OOFNUKJIUTA KYpUHUIIUAA Oepunuimu( sSbHU HIUIA0 YUKApUITraH
MaxCyJOTJIapHU COTHIIJIaH KejaauraH ¢oiiga, uuuiad 4YuKapuiira
capdiana€Tran MOJIMSIBUN pecypceiiap, IOKIApHU TalIUIIra KeTaIural
Xapakarjap Ba IIyHra yxmam ) . Xocwl OynraH mdoma maxcas
byHKIMS KU QYHKITMOHAIH JISHUTIAIN.

2) N3nana€tran Mukaopiapra KyyMWIQJIWraH derapaBuil Iiaptiap

MUKIOpHU udomanianany. Yiaap pecypclapHUHT MUKIOPH, MablyM
TanabJapHu KOHAMPUIN 3apypaTd, TEXHOJOTUS IIAPOUTHU Ba OOIIKa
MKTUCOAMM XamJla TEXHUKAaBHUM OMWUJIAPHUHT HILIATUIMIINIAH
Ken0 YuKaau.

bu3 4YM3uMKIM [OAaCTyplallHUHT CHUMIUIEKC YCYJNWJA KHUIUIOK XYXKaJIUTU
Macajiajiapy KaHaal eqInIIg aMaTuETUHA KYpUO YuKamMus.
1. Nmna® yukapuIHu paskaJalITHPUIIT MacalacH.

AWTalimuk KopxoHa €ku ¢upMa N XU MaxCyJoT UILIad YUKApUIN KyApaTura 3ra
OYJCHMH Ba NIy MaxCyJOTJIapHH HIUIA0 YUKAPHUIN y4yH M XWIJard pecypciapiaH
doiiganancuH , Xam/1a yJIapHUHT 3aXxupajiapu

b,,b,,....,b;,...,b, . Mabym OyncuH. Wmmad ymkapmimaétraH MaxCyJOTAaH OJIMHTaH

doiima  ¢,cC,,...,C{,..,C,.  XaM MabayM OYyncuH. Xap OMp MaxCyJOTHH HIIIa0
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YUKApUIIl Y49yH 3apyp Oyaran pecypciapHHHT capdiaHaéTraH HOpMalapu
81,855,y @y, By . XAM MABIYM OYIICHH.

B
by epaa a,, - OupuHYM TypJaaru MaxcyJIOTHHUHT OUp OMPIUTMHU UIUTA0 YUKAPHII
y4yH OUpHUHYM TypJaru pecypciaH KaHdya 3apypiauruHu Ouiaupand. Y MyMuil xomaa
a; -] (=1,2,...,n) Typmaru MaxcyJJOTHUHI OMp OMPIMTUHH ULIIA0 YUKApHII ydyH i (
i=1,2,...,m) Typaara pecypciaH KaH4ya KepakJIuruHu Ownmupanu. by udonamapuu
mexHo102uK Koeghghucuenmaap ned aTaiMu3, yHUHT YTdaMud MXN ra TSHT.

Nmna®d yukapuiHUHT myHAall X peXxacuHM TONMIN Tajnad KUIMHAIUKH,
HATIKaJa MaxcuMyM (oiia OIuIl MyMKUH OYIICHH.

OHr aBBaJO0 MacCaJlaHMHI MakKca/uii GYHKUIUSICUHM TY3UII Kepak, ibHU (hohgaHu
u3NaHaéTral MUKAOpiap opkanu udopanam 3apyp. Mabaymku OMpUHYHU Typaaru
Ooup Oupnuk wmaxcynor ¢, doina Oepaau, pexa OViimya OUpPUHYM Typaaru
MaxCyJIOTJaH X, OupiMKAa Wnuiad 4MKapuil JIO3UM, HaTeXkaja c,-X, MHUKIopJa
doiina onuHaau. Jlemak ymymuit xomnaa

Z = X +CX, +..4+C X +..+C X, =Zn:cjxj — max oyuo, OyHuU
j=1
MacaJaHUHT MaKcaJyIi PYHKIUSACH JeHUIaIu.

OH/IM 4YerapaBuil MIapTIapHU €3aMu3. YHUHT Y4YyH MaxcCyJIOTJIapuH HILIad
YUKapull Y4yH capdaHaérran xap OuUp pEeCypCHHHI MUKAOPUHU TONMAMHU3 SbHU
OMpHUHYM TypAard MaxCyJOTAAaH X, HILIA0 YMKApull Y4YyH , OMpUHYM TypAaru
pecypcian a;,x, Oupiuk capdiiaHaau, UKKUHYU TypJlard MaxcCyJlOTAaH X, HILIa0
YUKAPUII YIyH MKKUHYHM TypJlard pecypcllaH a,,X, OupiauK capduiaHaad Ba XOKaso,
OUPUHYM PECYpPCHUHI YMYMHI capdu X, +83,X, +.+ @y +..8,X, Ta TCHT.

JlekuH MaxCyJnOTJIapHM MIUIA0 YMKApHILNra KeTaauraH yMymMuil capdiap MaBxyn
3axupanapiaH OmHUO KETMACIHMIU KEPaK, SBHH a,X, +a,X, +.tdy +..8,X, < b

OYIUIIIN KEpak.
JleMak yMyMHu# X0JI1a YHU KyHuaarunda €3amus:

A X +a,X, +o et a,X, <(2) b

Ay Xy + 85Xy +ot By Tt X, <(2) b,

Jlemak [OKOpHWJArd YW3MKJIM Macaja aHWK edumiiapra sra OViuImu y4yH
KYWWUITaH mapTiap OaKapuiIuIId Kepak, JIEKUH ednmiiap MaHbuil €ku HOM YUKHO
KOJIUIIIK MYMKHH, Oy X0JI/la MaXCYJOTHHHT Oy TypUHH WUIUTA0 YUKAPUIIT UKTHUCOIHMA
xuxarnan Qoiinanu amMac €Ku peHTa0WuM dSMacauruHu owngupaau. [llyHunar yayn
HOMaH()UIIMK IIAPTUHU KUPUTAMU3, AbHHU X, >0,X, 20,..,X; 20,..,x, >0 IMK mapTu

OaKapUITUIIIH JIO3UM.
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Macananu Kyiunarnya udonanaiMus: X pexaHUHT MIyHAAd e4YuMIIapuHU
TONUII KEpakku, yjap Oapya TEHICU3IUKIAPHU KaHOATIAHTUPUO, Z Makcaaiu
dbyukua(pyHKIMOHAT)Tra HT KaTTa KuiiMaT OepCHH.

By sca un3ukiu nactypiiail MacaJlaCHHUHT YMYMHUM KYHUITUIIN 1e0 aTanaau.

OHIM amalnuil MacallaJapHu CUMNIeKC YCyIJla €4aMHu3.

1. Cumriuiekc ycynuaa Macaiaiap €4ull.

OnnuH Hazapuil KYUUIUIIUHY KYpUO YMKaMu3.

Cunmilekc yCysiM KEHTI TapKalraH ycyjuiapiaH Oupu. by ycyn macanaHuHT
€YMMUHU KeTMa-KeT AXIIMaIra acocaanranaup. Cumiieke ycyinu OujiaH Yn3HKIN
JacTypiall MacaJlaACHHUHI Oapya MacajaJapUHHM €4HIl MyMKHH, IIYHUHT YYyH Xam
Oy ycynHu yHHBepcan ycyd Xam Ae0 aramaau. Onajgna yHra Kyldujaaruda Xam
Tabpud Oepunaau:

Tabpud: N ymuoBmu EBkimn ¢azomaa ydOypuak(TeTpasap) TyLIyHYACHHU
ymymiamtupyBuu N yimaoBiu ¢urypara Cumruieke aed aranaim.

YHUHT yMyMUN KYUWINAIIY Kyduaaruya:

Kyiinna 6epunran

Xy X, Fot Byt B X, <8

1n*n

By Xy +8pXy + ot 8y +ot By X, < @,

2n"*n

................................................................ 0

Kypununigaru TeHrcu3nmkiap CHCTEMACUHNA KAHOATJIIAHTUPYBYH LIYHIAN
X; 20 (j=1n) (2) eunMIapHU TONMII KEPAKKHM, yIap KyWuaara

($yHKUIHOHANra
n
Z = X +CX, +...+C;X; +...+C X, = chxj — max (min) 3
j=1
MaKCUMYM(MUHUMYM) KUIMAT OEpPCHUH.
CuMIIekc yCyInHU KYJIIATHU OONLIaliMU3.
Yuunr yuyH (1) TeHrcusnmukau -1 ra KymautupuO , 03011 XaJJIapHU dar

TOMOHIa YTKa3aMHU3 Ba TEHICUBJIMKIAPHH VY, Y,,.., Yy, Jjap  OpKajiu
OeNTUIIaiMu3, IbHH:
Yi ==X — X, —e— 8y —e— 8 X, +8, 20
Yo = =8y X —8yX; —.— 8y . —8y,X, +3,20
................................................................ (4)
Yi a;; X; —a;,X, _aijxj e T X, T & >0
Y = —QmX — 8 X, _amjxj_"'_amnxn+am 20

kabu €3amu3 Ba (3) Ba (4) JapHU CUMILIEKC JKaJBajra CojaMus.
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V.= a,  a, BygenneriyjoeerenBly a,
Y5 a,  ay QpgeeensByjerenByp a,
Yi= a;, a, RO H: PN a

2 a
YmTay  An  Apgeedyeeedm n
Z=-¢  —-¢; —Cgu—Cj.—C, 0

CumrIuiekc ycynra Joup aMajauil Macanajiap e4aMu3 Ba Oupra Hazapui
TaxIMJIapuHu 0epud 6opamMus:

1.Macana .

XyxamukHuHr 2000 ra ep MaiiloHu 0Op , YHJIaH apria Ba KapTOLIKA HKUILI
yuyH QoiianaHui pexxanamTupuirad. XyxatukHuar 1800 TpakTtop — cMeHa,
16000 xumm — KyH Mnuiad 4uKapuin pecypciapu O0yiamd, peka Oyitmda xap
rexktapaad 100 1/ra kapromka Ba 20 1/ra apna oJuil Ky3aa TyTryirad. bynnan
TalIKapu Kyduaard sxaaBan Oyiinda Xapaxarigap OUpPIUTH HOPMATUBU

OepunraH:
Kapromxka Apma
T/C 2,1 0,6
Kumm/kyn 20 2
1 xroaru o3yka
oupsuru 0,3 1,2

Macananunr maptu: Kapromika OujaH aprnaHUHr WIyHAAd HUCOATHHU

TOMMHIKH, XYXAIUKAard epjaH Tynaa ¢oiinananud MakcuMai o3yKa OUpJIUTH OJIUII
MYMKHUH OVJICHH.
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Euwnmn.
O3yka OMPJIMTUHUA XOCUJIIOPIUK OUJIaH COTUIITHPAMU3, SThHU:

100-0,3=30 y/2al zza

20:-12=24 yleal 2za

bup 1eHTHEp MaxcyJoT OJHUII Y4yH HOPMATHB XapakKTJIap >KaJBaJMHU TY3HIII
y4yH KyWUJard XucoOapHu OaxkapaMus, sbHH:

KapToIllKa Ba apHaHUHT 03yKa OUpJIUry.

1/100 = 0,001 kaprorika 1/20 = 0,05 apma
2,1/100 = 0,021 T/C 0,6/20 = 0,03 T/C
20/100= 0,2 xumm/KyH 2/20 = 0,1 Kumm/KyH

By HaTmxkanapHu Kylugaruda »*ajBajira cojcak Xam Oyiaau:

Nuunad Vn. | 1 mra keTran Xapaxariap Kamu
YUKAPUIII oup. | Kapromxka Apna uIniad
pecypcaapu JUKAPHIIT

XapakaTjaapu
DKHH30p ra 0,01 0,05 2000
Tpakrop-cmeHa | T/c 0,021 0,03 1800
Kumum-xkys K/K 0,2 0,1 16000

benrmnammap kupuramus: X, OwiaH apnaHv, X,OWJlaH KapTOLUKAHH
OenruiaiiMu3 Ba IOKOpHUJArd >kKaJBajlaH KyHuJaru TEHICHU3JIMKIAP CUCTEMAaCHHU
€3UIIMMHA3 MyMKHH:

0,01x, +0,05x, <2000

0,021x, +0,03x, <1800 @)

0,2x, +01x, <16000

Ep malinmonuaan Tyna Ba ontuman QoimanaHWIl Yy9yH MakKcaaiau (YHKIIUS
JeraH TYUIyHYaHU KUpUTamMu3 Ba yHM Z xappu Ownan Oenrmnaiimu3. busra
MaKcuMaJ 03yKa OMpPJIUTHU TOMMII Tajad KUIMHASANTH, KAaICUKK KapTOUIKaHUHT 03yKa
oupnuru 0,3 Ba apnanuku 1,2 51, 1eMak MakCUMaJll 03yKa OUPIIUTH OJIUII YUYH

Z = 0,3x, +12x, = max (2)

HU TOTHUII Kepak Oyau.

Ontuman  eyuMHM  Tomum  yuyyH (1)  TEHTJIMKHUHT  [IyHJAH
mycoat( (x, > 0,x, >0) eunMIapUHU TOIHUII KEPAKKH, (2) TEHTTUK OakKapuJICHH.

VYuu eunm yuyH (1) TEHICH3NMMKHHM TEHIJIamManap CUCTEMACH KYpPUHHUILIN]IA
ndoaanaimMus, IHHU:
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0,01x, +0,05x, + X, = 2000
0,021x, +0,03x, + X, =1800 3)
0,2x, +01x, +X; =16000

(2)ra xam KymmMua y3rapyBuuiap KHpUTaMu3

Z = 0,3x; +12x, +0x; +0x, +0x; = max

(3) TeHrnmamanap CUCTEMACHHM KyIIMMYa HObMaJTymiIapra HUICOATaH e4yaMus3.
X, = 2000 —0,01x, —0,05X,
x, =0,021x, — 0,03, (4)
X; =0,2x, —01x, =16000

Ouau Kyiugaru onpuaar CHUMILIEKC KaBajiira COJIaMu3:
1- CuMmiekc KaaBaiu

Acocuit O3o0n1 AcocuiiMac HOMabJIyMJIap
HOMAabJIyMJap | Xaiap — X% - X,
X; = 2000 0,01 0,05
X, = 1800 0,021 0,03
X = 16000 0,2 0,1
Z = 0 -0,3 -1,2

CUMILIEKC AITOPUTMUHU Macajara KyJlaiMus:

1. bomr ycryHHu Tannaimui. Z Katopjard KoddPuuueHTIap WYHMAAH SHT
KUYUTH a0CallioT KUiMaT Oyinda SHI KaTTacu »KOMjaliraH ycTyH Ooil ycTyH Ae0
oJInHaaH, Oy kaaBainzia -1,2 TypraH ycTyH OOl yCTYH OViaau.

2. bom karop tanmanamm. 301 XaqIapHUM KeTMa-KeT OoIl  YCTyH
aJIeMeHTJIapura OyiaMu3 Ba yjap WYUJaH SHI KUYUK KUUMATIMCUHY TaHJIanMu3, Oy
KHMMaT TypraH Karop Ooml Katop Jeujaad. bBU3HUHT  MHCOIUMU3MA

@:40000, %:60000, 16(?%=160000, 40000 Typran katop Oomr yCTyH

oynanu.
3. bom xana TannaHaau. bomr ycTyH Ba 00l KaTOp KECUIITaH >KOWJa TypraH
coH 0o xaja nevrinanu. busHuHTr Muconmumuszaa b, =0,05.

HaBOargarn CHMIUIEKC JKaaBaid y4yH Oomn Xam aed bl :izﬁzzo HU
rh ’

OoJIaMHu3
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4. HapOarnaru CHMILIEKC »aJBadHUHI OO KATOPUHU TYIJAUPUIN YUYH

b, ,
by =—- (opmynanan doiinananamus éku OO KaTOp 3JIEMEHTIApMHM OOII Xajara
rh

KeTMa-KeT Oy1aMu3 Ba HaT€KaHU KEUMHTH KaJiBajira €3aMus.

b. b.
L:@:mooo, bﬁj:i:%=0,2
b, 0,05 b,, 0,05

5. HamGarmaru CuMIIeKC >KaJBaJTHUHT OOl YCTYHMHU TYJIIUPHUIN YUyH

busuuHr MucoauMmusaa bﬂ,j =

o . b.
Kyiugara popmynaaan GoigananamMus: by = ——%  gbpHH OOII YCTYH
rh
AJIIEMEHTJIApUHU KEeTHMa-KeT Ooml xaara OynamMu3 Ba UIIOPACHHU Y3rapTUpHO

’KaaBaira €3aMu3. bBU3HUHT MUCOJIMMU31a

bilr :—%2—0,6, bilr :_Ez_gl bilr :_@:24.
0,05 0,05 0,05
6. HaB6aTI[aI‘I/I Cumniekc KAJABAJIUHUHI KOJITdH J3JICMCHTIAPHWUHHNW TOIIHWII

. b;
Kyinnaru ¢opmyna OunaH XucobnaHamu: by =b; —bi-b”.. BuzHuHT MuconmMMu3Ia
rh

1800-0,05-2000-0,3 ~0,2-0,05-0,01-01

bl = -600, bl = ~-018,
2 0,05 3 0,05
bt 0,021-0,05—2000-0,03 _ 0,015, b, - (-03)-0,05-0,01-(-12) _ _0.06
yiap 0,05 0,05
bt — 16000-0,05—2000-0.1 _ 12000, b, = 0,015-0—-2000(-1,2) _ 48000
0,05 0,05
Ir'a TCHI.

OnuHraH HaTwkanapHu HaBOaTaarn CHUMIUIEKC YKaJIBaJId KYpUHHUIINAA E3aMU3:;
2- CuMIuIekc aaBaiu

Acocuit O3o0n AcocuiiMac HOMabJIyMJIap
HOMabJIyMJIap | Xaiiap — X% - X,
X, = 40000 0,2 20
X, = 600 0,015 -0,6
X; = 12000 0,18 -2
Z = 48000 -0,06 24

by suru 6upunuu tasny PEXKA neliunaau, 1€KMH YHUHT ONTUMAN € ONTUMA
¢ INTUMAaJT YMACIUTUHUA TEKIIUPUIIUMU3 KepaK, arap onTuMal Oyiamaca IoKopuiara
amajuiap siHa TaKpopJjaHaaH.

Jlemak ONTUMANIUK KPETEPUICHHU KEATHPAMHU3:

1. Arap oxupru xanBayiga Z Karopaard dJIeMeHTIap XaMmmacu mycoar Oyiica ,
TaHY peka onTuMas OYiaau Ba XHMCOOJAll TyXTaTHJIAIHM, akC XoJiga *apa€H sHa
JABOM €TTUPHIIAIN.

2. Arap o307 xamiap xammacu mycOat Oyica Pexxa onTuman neitmiaay Ba
YKapa€H TyXTaTUJIaau.

42



3. Arap Z karopna Outra MaH(uUN HIIOpaIM XaJ KaTHaIlca, Iy COH TypraH
YCTYH OOl yCTYyH Ae0 oJMHaAu, arap MaH(puil umopaiuwiapu Kym Oyica, yiap
WYHIaH SHI KUYWUTH , a0COJIIOT KUWMatu OViuYa HHT KaTTacu TaHJIaHaaAu mycoOar
Kod(duireHTIapra YpTHOOP OeprIMaiian.

4. Arap macaJaHMHT IIapTHU]Ia MUHYMYMHH TOIUII Tayiad KUiIuHraH Oyica, Z
Katopaaru mycOar kKodh@uIMeHTIap WYuAaH DHT KaTTacu TaHJaHaJAW Ba Yy YCTYH
Oo1r ycTyH 1e0 OJuHaIH.

5. Arap Z xaTopjara Xxamma 3JIeMEeHT MycOaT(MHHYMYMHH Tajiab Kujar 6yiica,
xammacu MaHpwuit) 6yinca, Tormnrad PEXXA ontuman 1e6 KoOWa KUIuHAIH.

Bu3HUHT MHCOIMMH3Aa OXUPTHU KaaBajjaH Kapa® Pexxa omrtuman smaciuru
ounauk(burra Manduil Xajq KaTHamasnTH) MyHUHr y9yH -0,06 Xan KaTHamrax
ycTyHHU Ooml ycTyH ne0 omamu3 Ba JKapmoH MoaudukanusiaHraH YUKApUII
YCYJIMHU siHa KyJnaimu3. Hatwkana kyinaaru 3-CuMIniekc sxaiBajau XOCUI1 Oyiaau:

3- CuMIUIEKC KaaBajin

Acocuii O30 AcocuiiMac HOMabIymiIap
HOMabJIyMJIap | Xaaaap —X, —x3
X, = 32000 -13,3 28
X, = 40000 66,6 -40
X = 4800 -12 5,2
Z = 50400 4 21,6

Kansangan xypunud® TypuOauku PEXKA ontuman skaH, aemak XyKajauk
40000 uentnep kapromka, 32000 mentHep apna erumtupranga 50400 wneHTHEp
MaKCUMyM 03yKa OMPJUTHIa TEHT XOCHJI OJIMIINA MYMKHH 3KaH, XaMmjia 6apya uiiad
YUKApULI pecypciapuaad YHyMIIH (poiiiaaaHuiaiu.

Macana TyIuK e4riif.

2-Macana. AHAIMTHK THIIard MalikKHA €9u0 KypaMu3:

busra z=-3x, +6x, = max 4YM3HKIU QPyHKUUATa(€KM (QYHKIMOHANITa) MaKCUMa
KuiiMaT 6epyBUH
Yy, =X +2X,+1>0
Yy, =2X% +X%X,-42>20
Y;=%—X,+1>0
Y, =X —4x,+13>0
Yo =—4X +X,+2320
X =20, Xx,20

YerapaBuii MapTIapHUHT MyMKHH OYJITaH eduMiiap coxacuaa HOMabJIyMJIapHU

TOIIUHT.
Eunmr: Kansan tyzamus:

1-Cumriuiekc xaaBain

Acocuii Acocuiimac HoMabiymsap | O3ox
HOMabJIymIIap Xajaap
- X - X, 1
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Y -1 -2 1
Y, -2 -1 -4
Ya -1 1 1
Ya -1 4 13
Vs 4 -1 23
Z 3 -6 0

By mucon ydyH kymmmua yerapaBuii maptiap Oepuirad smac, MIyHUHT Y4yH
X, Ba X, HOMabJIYMJIADHU >XKAJBAJJaH UyKaTaMu3. X, HU WUYKATHUII YYyH pamkara

onuHTaH -1 KOd()PUITMEHTHN Xal KWIyBYH DJIEMEHT 10 ojaMu3 Ba X, OWiaH vy,

JAPHUHT YPHUHM aJIMAIlITUPAMU3:

2-CUMIIICKC KaaBalnu

Acocuii Acocuiimac HoMabiymsap | O307
HOMabJIyMJIap xajiap
-V —X% 1

X, -1 2 -1
Y, -2 3 -6
Ys -1 3 0
Ya -1 6 12
Ys 4 -9 27
Z 3 -12 3

Kanpanmarn xoddduiMeHTIapHN

aHUKJIalMM3, SHHU:

(-D(-1) -

(-2)(-2) = -3

-1)@) -(-1)(-2)=-3
(-1)@4) -(-1)(-2)=-6
(-1)(-1)-(H(-2) =9
(-1)(-4)-(2)(1)=6
(-1)(1)-(-1)(1)=0
(-1)(13)-(-1)(1)=-12
(-1)(23)-(4)(1)=-27
(1)(0)-(3)(1)=-3
DHIM X, HU aJIOXUJA OJIaMH3 X, = Y, —2X, —1 Ba JKaJBaJIHHA TYJIHPAMU3.
3-CUMIUIEKC JKaaBajIn

b, =a;a, —a.a,, ¢opmyna

ij — "ij%rs is™'rj

Acocuii Acocuiimac HoMabiymsap | O3ox
HOMabJIyMJap xaznap
- Y —X% 1
Ya -2 3 -6
Ys -1 3 0
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Ya -1 6 12

Ys 4 -9 27

Z 3 -12 3

Xocun Oynran xaABajijaH KYpUHUO TYpUOAMKH, Xall KUIYBYM YCTYH Ba carpJap
2- Ba 3- Koupanap Oyiinua anukinanaau. Konran snementiapu 4- xoupara MyBoQpUK
oKopuaara Gopmyina OVitndya aHukIaHaau. JKamBan Ty3yiaa aHUKJIaHTaH COHJIApHU
VpuHIIapura Moc paBuiga Kynnb 6opub 5- xommara acocan -1 ra 6yaub , oXupru
KaJBAJTHU XOCHII KHUJIaAMH3.

DOHIU X, HU KaJaBaJaH WyKaTamMu3, OYHUHT YIyH UKKHHYH KaJBaJiJard pamKara
OJIMHTaH KOA(PPUIIMEHTHU XAl KUITyBYH AJIEMEHT J1e0 O0JlaMu3 Ba SIHTU KaJIBaJl XOCHII
KHJIAMU3:

4-cuMINIEKC KaaBaJlnu

Acocuii Acocuiimac HoMabiymsap | O3o07
HOMabJIymiiap xajjap
- Y - Y, 1
X, -2/3 1/3 -2
Ys 1 -1 6
Ya 3 -2 24
Ys '2 3 9
Z -5 4 -21

X, HU sSTHA OJIIMHTUJIai amoxuaa €3ub onamus: X, =2/3y, —1/3y, —2

bynap épmamuaa sHru KaaBajg XOCHI KHIAMH3:
5-cuMIUIEKC XKaIBaIA

Acocuii Acocuiimac HoMabiymsap | O307
HOMabJIyMJIap xajap
B yl B yz 1
Y 1 -1 6
Y4 3 -2 24
Vs -2 3 9
Z -5 4 -21

By xanBanmaru 6apua 030/ xajap mycoar, nremak KypaétraH MacaJlaMU3HUHT
TasiHY €YMMJIAPU MaBXY/l, SHIW ONTUMAJI CUUMJIIAPUHUA aHUKJIaiMHU3.

YHUHT yuyH aBBaJ Xajl KWJIYBYH 3JIEMEHTHH TAHJIAMMHU3, YHU TAHJIAII YYyH Z
Katopaaru koddduieHTnapau Kapad unkamus. by karopaa -5 Mmanduii coH MaBxXy]I,
IIYHUHT Y9yH Oy COH TypraH YCTYHHU XaJ KWJIyBUM YCTYH Ae0 ojamu3. 1-kommara
Kypa

min{6/1,24/3,-9/2}>0
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by koaddunentnap opacuna -9/2 sHr knunk aMMo MaH(puil COH Oynrannuru cadadau
YHUHT YpHUTA 6/1 KHYMK COHHU OJIaMU3, SHHH:
min{6/1,24/3,-9/2}=6/1=6
[y ca6abmu 1 coHnHM XaJl KWITyBYH JIEMEHT Je0 ojcak Oyaau:
6-cUMILIEKC JKaBaJIU

Acocuniimac Homabayminap | O3on
Acocuii xajap
HOMAabJIyMJiap — Y -Y, 1
Y, 1 -1 6
Y4 -3 [ 1 ] 6
Ys 2 1 21
Z S 1 9

Hemak, Z xaropuaa mMaH(puid Uopaid Ko3puueHTaap Uyk, IyHUHT Y4yH Y, Ba
y, JapHU HOJITA TEHIJIAIITUPUO vy, ,Y, ,Ys, Z JApHU aHUKIaWMu3, sbHU Yy,=Yy, =0
Oynranna, maxZ =15, y, =12, y, =6, y; =15
HKAHJIMTUHU aHUKJaiMu3, Oy COHJIApDHU X, Ba X, JAPHUHT YpHHUra KYyWuO Kyhujaaru
KUMaTIapHu Tonmamus: x,= 4, x,= 3 0y eyumiiap ONTUMaJ euumMiiap JTeUusaiam.

Kyiinga Cummiekc kajaBajira KeATUpUO edriiaural aHAIUTUK KYpPUHUILIATH
MacaJajJlapHd MYCTaKWI €4HII YYyH OepaMus:

2. Macana. 3. Macana.

15x, +4x, <5000 X, +2X, <4

X, +3X, <8000 2%, +3X, <3

X, = 0,x, <2000 X 20,%x,>0

Z = 2%, +6X, = max Z = 5%, + X, = max
4 Macarna. 5.Macarmna.
2X, +6x, <10 2X, +4x, <8
3X, +2X, <6 6x, +4x, <12
X =20,x, >0 X, 20,x, >0
Z = 2X, +3X, = max Z = 2%, —3X, = min
6.Macana. 7.Macana.
0,05x, +0,03x, <3 0,06x, +0,06x, <3
X, +4X, <6 01x, +0,4x, <8
X, =295,X, =2 X, >210,x, =23
Z = 4%, +2X, = max Z = 2%, +5X, = max
8.Macana. 9.Macana.
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6X, +4x, <2 —4x, +5%, <3

2%, +4x, <8 3X, — X, <15
X =21,x, <15 5X, +5x, >3
Z =3X, +5X, & max Z =3%, +2X, — min

3.5. Cummnekc macanacunu JKapaoH MoauduKalMsIaHTaH YUKAPUIL yCYIIU
OWJIaH eyuIl.
Amanuii MacaJlaHUHT KYWJIUIIIN:

XyxamukHuHr 2000 rekrap 3kvH Maiaonu , 1600 meHTHEp MUHEpan YFUTH
xucobuaa Ba 14600 kumu-kyH (oitnananuiMarad uuiad YyuKapuil pecypeiaapu o6op.
Kyitnmarn skanBanma wmmépnamrad  kypcarkuwiap(CoHnap mapTid — paBHIIAA
KEJITUPWITraH) Oepuirad OyJICHH:

1-xaaBan
XOCHIIIOPJIMK, Xapakatyiap MUEpH Ba OUp OMPIUK MaxCyJIOTHU COTHII OaX0OCU
DKUHJIIap
Kypcarkuuiap byrnoii | Apna | Makka
1. Xocuiopiuk, 1/ra 24 14 12
2.MexHar xapaxatu,l 1m.ra k/KyH 0,4 0,5 0,6
3.Munepan YFuT xapaxartu, 1 1.ra 0,6 0,4 0,8
4. TarHapx, M.Cym/I1 6,0 5,0 16,0
5. Cortumt 6axocu, M.CYyM/I1 8,0 8,0 20,0

Eunm. Ky#tugarnua 6enrunanuiap KApUTaMmus:
X, Ousian OyFIOMHM SKHUIII 3apyp OYJIraH S3KWH MalJOHUHH,

X, Ba X, OMJIaH MOC paBUILJIa apIla Ba MaKKa dKMHJIApHU OeJrmiaiMus..

bupunun ymymuii mMaiijonra HucOaTaH yerapajaHHIl IIAPTUHU KyWuJaruda
TEHI'CU3JIMK KYPUHUIINAIA €3aMU3:

X, + X, + X; <2000 @

OHJIM MEXHAT Xapaxarjiapu Oyiinya yerapaBuil MapTIapHA KEITHPAMHU3.

Arap HOMabIyMjap ViI4aBIapuHA OWp TeKTap Oupiauruga KOOWI KHIICAaK,
Oomka Oapya HOpPMATUBIAPHM XaM Iy Oup OMpIWMKKAa HUCOATaH OJUII Kepax.
MexnaT xapaxariapu | 1IeHTHEep MaxcyJioTra HucOaTaH xucoOra OJIMHTaH, ITyHUHT
V49yH XOCWIIOPJWKHH Owmiran xojija | TekTtap epra SKUJAJAUraH >KUHJIAPHUHT
MEXHaT XapaxkaTJlapy HOPMATHUBJIIAPMHU OCOHTMHA XHMCO0Ja0 YMKApUIl MYMKHH.
Jlemak 5KVMH MalJIOHJIapy TEHICU3JIMTUHU KyWuaarnya €3uil MyMKHH:

9,6x, +7X, +7,2X, <14600 (2)
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Y4yHun yerapajaHuII MapTIapUHU KaaBAIIaH Kapad €3cak Xxam OYiaau, spHH
0,6X, +0,4X, +0,8x, <1600 3)

KOxopunarun kentupwiran (1-3) uerapaBuil maptiap unuiad YMKAPUITHUHT
yeumn maptiaapuHu  Ounaupanu. Kalcuku OnTUMauIMK KpeTepusicu cudartuaa
MacUMyM oiuHagurad Qoiina ned6 onubd yHM Makcaaiau (QyHKIHUS KaOW KUIUpaMU3.
Mabaymku Oup OUPIMK MaxcyJoT (oiigacu, COTUIIT 00XOCH Ba MaxCyJOT OUPIUTH
TaHHapXxW opacujgard  (apkman ubopar. bup uentnep Oyrmodgan 20
M.cyM.,0yFnoiinan 30 M.cyM., Oemagan 4 m.cym doiga KenIumu Ky3aa TyTHITaH
Oynca, Oup rekrtapra HucOataH Qoiima xucodbm moc xonma 48,42, Ba 48 M.cyMHH
TaKWJI Kujgaaw. Y xoijga Oy MacallaHWHT Makcaum (QYHKIMSICH KyWuJaaruda
Oynmanm:

L =48x, + 42X, +48X, 4)
DHIW KyHUIaru TeHTCU3IIMKIIAp CUCTEMACHHU TY3UIIIMMHU3 MYMKHH
X, + X, + X, <2000
9,6x, +7X, +7,2X, <14600
0,6x, +0,4x, + 0,8x, <1600
L =48x, + 42X, + 48X, — max

(1) dopma kyiwITaH MacaJaHUHT yMYMHH  YM3HKIW  JacTypJiaml
TEHT3UCIUKIIAp CUCTEMACH JICHIIIA TN,

bynu cumiexkc ycynu OuilaH eddill Y4yyH OUp KaH4a ajaMallTHUPHIILIIap
KUPUTAMMU3.

Hactnad x,,X;,X, KYIIMM4Ya HOMabJIIyMJIADHU TEHICU3JIMKKA KYIIaMU3 Ba

1)

TEHICU3JIMK  TEHIVIaMajap  CHTeMacura amaHaau.y  Xojjga  IOKOpHIAru
TEHICU3JIMKIIap CUTEMAaCUHUHT KYPUHUIIN Kyiinaaruya oyaaau:
X, + X, + X3 + X, = 2000
9,6x, +7X, +7,2X, + X, =14600
0,6x, +0,4x, + 0,8x, + X; =1600
L = 48x, +42x, + 48X, — max
by cuteManu x,, X, X, jJapra HucOaTaH e4amMu3,IbHU
X, = 2000 — (X, + X, + X;)
Xs =14600 — (9,6x, + 7X, +7,2X;)
Xs =1600—(0,6x, +0,4x, +0,8X,)
L =0—(-48x, —42x, —48X%,) — max

(2)

©)

(3) HU OUPHHYM CUMILIEKC JKaBAINTa COJaMK3:

1-cumiuiekc xagBaiu

Acocuiimac | O30x | Acocuii HOMabiIymiap
HOMabJIyMJap | Xaaiap

— X% - X, - X
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X, 2000 1 1 1

X 14600 |  [9.6] 7.0 72 =
X, 1600 | 0,6 0,4 0,8
L 0 -48 42 -48

i

bynnan onauH kentupwiran 1-macana kabu CUMIUIEKC YCYJIH aJITOPUTMHHH
KYJUIalMU3 Ba KyHUIard 2 CUMILIEKC YKaJIBalara KeJIamMmus:

2-CHUMITICKC KaaBalin

Acocuiimac O30 Acocuii HoMabiaymiap
HOMAabJIyMJIap | Xaajiap

— Xq - X, — X,
X, 479,2 0 0,3 [03]=
X, 1520,8 | 1 0,7 07
X, 687,5 0 0 0,4
. 729984 | 0 -8,4 -14.4

li

By xocun KuIWMHTaH KaJABAaTHUHT MakKcaaiun (yHKIMSICU KaTopuaa XaMm sHa
WKKUTa MaH(Uil 37IeMeHT KaTHAmaéTuOau , MIYHUHT Y4yH Oy peka xaM ONTHMall
9MacC, YHU siHA CHUMIUIEKC yCYJ ajJTOPUTMUHHU KYyInad Kydujgaru 3 HYHM JKajBajira
KeJIaMU3:

3-CUMILIEKC KaaBajIn

Acocuiimac | O30 Acocuii Homabiyminap
HOMabJIyMJap | Xajaiap

- X =X, — X3
X, 1597,3 0 1 1
X, 402,7 1 0 0
X, 48,6 0 -0,4 0
L 959995 0 6,0 0
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Oxupru xaaBaigaH KypuHUO TypuOauku L makcammm QyHKuus KaTopuia
MaH(Ul dyeMeHTIap WYK IIyHUHT Y4yH Oy pexaHu onTuman jaed xucobiaiMu3 Ba
YHU UKTUCOJHNN TAIKUH KUJIaAMU3.
XKapobnap: x,=1597,3, x, =402,7, x,=48,6, x, =0, x,=0, L=95999,5

HarexanapHuHT MKTHCOIMI MabHOCH KyWHJarnya: arap Makkaxyxopu yuayH 1600
ra(anuru 1597,3) 6ynca, oyrmoit yuyn 400 ra(402,7) axpaTuinaau Ba apna SKHUIIT
Makcajra MYyBO(DHUK 5SMaCIUTHHU KypcaTasnTh. OKUH MalJOHHMIaH Ba MEXHAT
pecypciapuian onTuMain (QoimalaHwiasnTi, JeKUH MUHepall yrutiapaaH 48,6 1.
dolinananuaMail KoIMOKaa. byHaail onTuMan peka acocuaa XyKaluk 96 MUJIIITHOH
cyM (oiiia ouIM Ky3/1a TyTHIIAIH.

Macana TyIuK e4uiiu.

Xynau OKOpHUIarujaek OakapuiaaguraH Oup HEUTa MacajajapHu
MYCTaKHWJI €UMII YIyH TaKIu(} KuaaMus:

1-macaia
XOCHJITIOPJIHMK, Xapakatiap MUEpH Ba OUp OMPIUK MaxCyJIOTHU COTHII OaX0CH
OKHHJIIap
Kypcarkuunap byrnon | Apna | Makka
1. Xocmimopiumk, 1/ra 20 12 10
2.MexHar xapaxatu,l 1m.ra k/KyH 0,2 0,1 0,3
3.Munepan yruT xapaxaru, 1 1.ra 0,8 0,6 1,0
4. Tannapx, M.Cym/I1 3,0 4,0 8,0
5. Cortumt 6axocu, M.CYym/I1 6,0 6,0 20,0
2- Macana
XOCHJITIOPJIMK, XapakaTiap MUEpH Ba OUp OMPIIUK MaxCyJIOTHU COTHII OaX0OCH
ODKHHJIIap
Kypcarkuunap byrpoii | Apna | Makka
1.Xocunmaopiuk, m/ra 30 20 10
2.MexHar xapaxatu,l 1m.ra k/KyH 0,2 0,1 0,4
3.MuHepan YFuT Xxapaxaru, 1 1.ra 1,6 1,0 1,0
4. Tannapx, M.Cym/I1 2,0 3,0 10,0
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5. Cotum 6axocu, M. cym/1l 8,0 7,0 15,0

3- Macaia
XOCHJIIOPJIHK, Xapakaraap MUEPH Ba OUp OMPINK MaxCyJIOTHU COTHIN OaX0OCH
DKUHIIap
Kypcarkununap byrpoii | Apna | Makka
1. Xocwiiopiuk, 1y/ra 20 25 15
2.Mexnat xapaxkatu,l 1.ra K/KyH 0,2 0,1 0,3
3.Munepan VFuT Xapaxar, 1 1.ra 0,8 1,0 1,2
4. TanHnapx, M.cyM/II 3,0 3,0 12,0
5. Cotumm 6axocu, M.cym/Il 7,0 8,0 20,0
4- macana
XOCHJITIOPJIHK, Xapakatiap MUEpH Ba OUp OMPIUK MaxCyJIOTHU COTHII OaX0CH
OKHHIIap
Kypcarkuunap byrnoii | Apna | Makka
1. Xocmiopiuk, 1y/ra 25 18 12
2.Mexnat xapaxatu,l 1.ra K/KyH 0,2 0,2 0,3
3.MuHepai VFuT xapaxaru, 1 1.ra 0,8 0,4 0,5
4. TarHapx, M.CyM/I1 2,5 3,0 14,0
5. Cotum 6axocu, M.cym/Il 7,5 7,0 21,0
5- macana
XOCHJIIOPJIMK, Xapakatyiap MUEpH Ba OUp OMPIUK MaxCyJIOTHU COTUII OaXOCu
DKUHJIIap
Kypcarkuuiap byrnoii | Apna | Makka
1. Xocuiopiuk, 1/ra 15 16 14
2.MexHar xapaxatu,l 1m.ra k/KyH 0,3 0,2 0,5
3.Munepan VFuT xapaxaru, 1 1.ra 0,3 0,3 0,7
4. Tannapx, M.cyM/II 4.0 3,5 15,0
5. Cotum 6axocu, M.cym/Il 7,0 6,0 20,0

3.6. Cummiakc macananapunu edyumaa Excel ajexkTpon kaaBaaunan
doiigamanum

Yusukau nactypnam macanacuHu Excel sxajgBan mpoueccopuja equll y4yH OJITUH
Macanma Imapmiapu  kuputwin® kedimH  CepBuc MeHtocugaru [louwck  pemeHus
npouenypacuaa QoiiganaHuiam.

Macana mapTiaapuHyu KUPUTUIT KyHHIary 3Tarjiapiad uoopar:

1. Macana mapT/IapyuHi KUPUTHIN Y9yH opMa Tai€piarni.
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2. bouanfuy MabJIyMOTIAPHU KUPUTHUIIL.

3. Uktrcoaunii MmaremMaTuk Mojieira OOFIaHUIITIAPHA KUPUTHUIIIL.

4. Maxkcan GyHKITUSICUHA KUPUTHIILL.

5. Yeknanun Ba 4yerapaBuil MAPTIAPHU KHPUTHULL.

Macana ydyH rokopuaard 3.3. MyHKTAa OepuiraH OMPUHYM YU3HMKIHM JacTypJiall
Macanacuau komneiotepaa Excel Bocuracuna “Ilouck permenus” mpouenypacu €paammua
€YUl KETMa-KETJIIUTUHU KYpUO YMKAMU3:

1. Excel oifHacuaa Macana mapTiIapuHN KHPUTHUI yUyH dhopma TaruépraiimMus.

2. MabnymMOTIIapHU MOC siuelKanapra KHpUTaMH3.

1] M HK/OE JACTYPJIALT MAC ATACHEIT ¢ I
2 Varapyeumap | x1 x2 X3 b
3 B KINTMATH
4 [hfnxca:_l -2 5 -1 3 0
|5 1 TEHCH3MHK 1 1 1 2
G ,3 [EHCHIIHK | 4 2 1 3
7 13 TeHCH3IHK 1 -1 2 -1
'8 4 TEHCHITHK | -3 2 -2 5
[

3. E4 sueiikacura =B4*$B$3+C4*$C$3+D4*$DS3 dbopmynacuuu KupuTamus.

4. by E4 sueilikacunan ES,E6,E7,E8 sueiikanapura Hycxa Kyuyupamus.

5. “Ilouck pemeHns” TpoLEAYPACUHU HIITA TYLIypaMH3, SbHH MEHIOHUHT “CepBuc”
oynumuaan “Ilouck pemenus” nmpoueaypacu TaHIaliMu3.

6. Ouwmuiran “Tlouck pemeHus” mpolenypacu MYJIOKOT OilHacuja KyWuaarujiapHu
KUPUTAMU3:

6.1. CuukoHya OwmnaH Makcaa (QyHKUUsACH Katopujaru ¢opmyina kuputuiaran E4
SAYEUKACUHU KypCaTaMHU3.

6.2. Makcan GyHKOMACH OKCTpEeMyMHHH (MacajliaH, MYJOKOT OWHacuIaH
“MaKkCMMaJIbHOMY 3HAYCHUIO TaHJIaHA/IH ) TaHJIaliMU3.

6.3. “U3mensis sueilkn” MaigoHura yTuO Yy3rapyBumiap KuWMaTuh KypcaTWIraH
azpeciaapHy KUpUTaMu3. byHUHT OCOH MyNH 11y s;TEMKAIAPHU CUYKOHYAIA AXKPATULLIAUD.

Towck peweHna

YCTSHOBHTD SNEBYIO SHeRKY.

PasHori:  {5) waxcumansHosy sHaverso () saversvo: 0

7 mnansHomy 3Hae o
. MIBMEHZR SNerEn:

egagogs (A ((eanonoxms
CroaHH-eHIA; G3panetpel
i e e e
$043 >=0 § [—‘ : ;
$E$S <= §F4S : | M3MenHTE s
$E$6 <= §F$5 ; |B-3cc1auoenm ]

Cnpasxa

i v [(Zovm )
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6.4. Yerapananunuiapau kuputuul. by xapaén kypcop “OrpaHuueHus’” MailioHUTa
kyrnnu6 “JlobaBuTh” TyrMacuHM Oocuil OwiiaH amanra omupuiaagd. Hatwxkana
“JloOaBlieHHE OTPaHUYCHUS OMHACU OUMJIA]IH.

6.5. “Ccpuika Ha sf4eiiKy”’ MailoHUra OMpHHYM 4YerapajlaHdIl YYyH KUPUTUIITAH
dbopmyna saeiikacu ES cuukoHvama kypcaTuiaa, KeMHMH MaTeMaTHK GopMysaaa Oepriiral
mrapT Oenrucy TaniaaHaad Ba “Orpanndenne’ Maigonura Moc b 0301 Xaa KMMaTH TypraH
Ayerka aapecu Kypcatunaau (€ku kuputuwiaan). by skapaén Oolllka yerapajlaHuluIap y4yH
XaM KalTapuiaau.

6.6. Xynau 6.5. myHKTHAard KaOu 4yerapaBuil maptiap XaM kuputuiaau. “Ccblika
Ha s4eiKy”’ manjonura B3 sueiikacu kxypcaTunud, ‘“>=" Oenrucu TaHJIaHAIWd Ba KEHHH
“Orpannuenue” maiiionura 0 kuiimMar 6epunaau. boika y3rapyBuniap yerapaBuil mapTu
XaM Iy ycyJiaa KHpUTHIIaIu.

foGanienue orpaHnye HHR

7. “BoimonHuTs” OyipyFu Oepuiiaiv Ba HaTHXKa/la KyHuaaru HaTHXKara sra 0ynaMus.

, A pazifiias B c] c D .. i it it .

Pl MR TACTYP AN MACATACTIHIT ¢ I

2 | Varapyeeivrap x1 x2 x3 L

i3 'Ba KITIMATIL 0.16667 | 1.16667 Q
- 4 {(Makcan ¢p-a 5 -1 31 -0,3333 0
5 |1 TeHCHIIIK 1 1 1 13333 2
6 |2 TeHCH3IMIK 4 2 1 3 3
7 |3 TEHCHTK 1 -1 2 -1 -1

8 4 TeHCHVNIK -3 2 -2 1‘3335 s
9

10 Pesynhnnm noucRa P(.' wHeHNn
L | 1 i Pewere Hanaeno. BCe OF PAHHYCHHA H YCNOBNA

12 ONTHMANGHOCT M BhIN0 e M, Tin orweta

- PesynutaTol

13 &iiCoxpareite nanaeoe pelerse! YCTORNMBOCTE
SIEIRIRTIR AT e Npeaens

14 (7 BOCCTAHOBHTE MEXOAHDIE SHAYS HIA

15 | 3 =
Bigeed [ OK ] [ Omena | [ Coxpasre cuerapeei... | [ Crpaexa |
: 16
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8. Harwxkanm caknabd kyWum yayH ‘“Pe3ynapTaThl TOHWCKa pemieHus’ MYJIOKOT
oiiHacugaH OK TyrMacuHu O0caMu3.

Oxwupru oWHagaH KYpUHUO TypHOIUKM omTmMal eunM Kyhuparnda: x1=0,16667,
x2=1.16667; x3=0; Z=-0.3333.

MycTakui edni y4yH Macajajap

2 OyauMm Ba 3 OynmuMuHMHT 3.3. myHKTHAard MacamagapHu Excel mactypwii
BOCUTACH/Ia CUYUIITHUHT Ba HATWXKAJAPHU COTULITUPUHT.

3.7. UKTHcoauii MacanajJapHM ednIa CyHbUii 6a3uc ycyau

Amanna ydypaiiiuran aipuM 4YM3UKIA JacTypJiall Macaialiapy IJIaHra sra OynaraH
X0J/1a OUPIIMK MaTpULIaHU Y3 WYUTA OJIMAMIM Ba YEKJIAHUIIUIAP CUCTEMACHIa HOMabIymiap
COHM YEKJIIAHMIIUIAp COHUJAH eTapiivya KaTta Oynaau. byHpmail macamanpHH eduInja
“cyHpuil 6a3uc ycynu” KyJUTaHUIIAIH.

Cynbuii 6azuc ycymu.

Kylinarn YM3uKim 1actypiiail MacajlaCuHU KapaiiMus:

WX, = b

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

|a.,x, +a,.,x,+..+a_x =b_

x.z0 (i=Lm) (j=1Ln)

Z=cXx +0,X, . +¢ x —> min
by epna bi>0, Ba cucrema 6I/IpJII/IK MaTpHUIlaHU ¥3 Wuura onMaiau ned dapas
KriaamMu3. MacanaHUHT mapTura OMpIMK MaTpUL@HU KMPUTHII YYyH TU3UMJAru xap Oup
TEHTJIamMara CyHbBHH Yy3rapyBuwiap ne0 aTalyB4d yi, Y2, ... Ym HOMAaBIYMIIAPDHH MOC
paBHIA KylIaMWA3 Ba YHU KyHUJaru KypuHUIIA €3aMU3:

[ nw=b-(a,x, +a,x, +..+a,x,)

‘ v, =b, —(a,x, +a,x, +...+a,,x,)

y =b (a,,x, ta,,x,+.+a

L m m

Kyiiunaru, €paaman MaKcan DyHKIMACHHE Ty3aM1/i§ IJ: =y;+Yo+...yy Ba YHHHT
IOKOpHJIary IapTHU KaHOATIAHTHPAJAWTaH MMUHUMYMHH Tomamu3. Arap muH F>0 Gynca,
KYHHITaH Macana y;=y,, =... yy =0 0ynranaa, x>0 mapTHH KaHOATJIAHTHPAIUTaH e4uMra
ora Oynmaiinu. Arap mua F=0 G¥ica, 6a3uc eyuM MacajJaHWHT ONTUMaJl €4UMHU OYIamu.
bynunr yuyn épgamum maxcan (yHKIMSICHMHHA HOJTa OJMO KETyBYM MacalaHd CHMILIEKC
yCylauaa e4yaMus.

Macana. Ymly Z=X;+X;+3X3 (QYHKIUSHUHT YEKJIaHUWLI LIapTiapu Kyiuaaruda
Oynran

X1-X3 +4X4:3
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2)C1')C2:2
3x1-2x9-x4=1
)CJZO, j:1,2,3,4
Ba YHU KaHOATJIAHTUPAUTaH MUHUMYMHU TOMUJICHH.

Eunm. Yexnanum mapmiapu 0a3uc HOMabiaymjapra HUCOATaH —edwiMaraH
OYNTaHINTH Y9YH CHUMIUICKC ycyiaaH ¢oimganann® Oynmaiinn. by MacamaHu CHMILIEKC
KaJBajd ycylu OWJIaH €UuIll YYyH CYHBHM Oa3uc ycynuaan ¢doljganaHaMus. Vi, Yz, Y3
CyHBUH HOMablymyap €pnamuga Oy Macanara MOC YM3HMKIM JacTypjall MacajJaCuHU
Kynujarnya €3aMus:

Y1=3-(X1-X3+4Xy),

Y2=3-(2X1-X2),

Y3=1-(3X1-2X2-X4)

By ti3uM yuyn manduii 6yamaran x>0, j=1,2,3,4 napHu Ba Kyliuaaru
. F=y.1+y,+ys
Epnamum makcan ¢pyHKIusira MUHUMYM KHMAaT OepyBUH Y1, Yo, Y3 TapHU TOTIAMHU3.

bornnanruy sxanBanga 6a3uc HOMabIymilap YUyH Y1, Yo, Y3 JapHU 0u0, Kyluaarura

sra 0ynamus.

Yy1+xg -x3+4x,=3

Vo+2x1-x,=3

V3t+3x1-2x0-x4=1

F+6X1'3XZ'X3+3X4:7

Z-x1-x9-2x3=0

by Macanara Mmoc cuMIIIeKC KaaBal Kyhuaarndya Oymaau:

T T T T T =
v | 3 |t o Lt ] 4
ys | 1L 1 3] 210 | -
7 16 131l
7 0 S S " S

CuMriuiekc KaJBATHUHT OWpPUAAH WKKAHYUCUTA KeTMa-KeT VYTuO, Kyhumarud
YKaJIBAJUIAPHU Ty3aMH3.

[ [t ooy [ oox [ ooxs [ oxs |
_Y.__. B 3’3 -1/3 2/3 |- | 1 3_*’;_
Y /3 -2/3 173 0 24
M 1/3 1/3 -2/3 0 -1/3
F ) -2 1 -1 5
z 1/3 1/3 -5/3 -2 -1/3
1 ~Y3 V1 -X3 -X4
X5 4 -1/2 3/2 -3/2 13/2
Y5 1 -1/2 -1/2 1/2 -3/2
X | 3 0 1 -1 -4
F 1 -3/2 -3/2 1/2 -3/2
| Z 21/3 -1/2 -5/2 -9/2 21/2




1 -¥Y3 -Yi b X4
X2 7 -2 0 3 2
X3 2 -1 = TN I 3
X ; 5 -1 0 2 1
F 0 -1 -1 -1 -0
Z 16 -4 -2 9 -3

Oxwupru xxagsanaa F man 6onuianyBYH catpaa MycOaT 3JIEMEHT MaBXKy/l IMac.
Hemax, Tormnrad {5;7;2;0;0;0} eaum onrrumai eunm 6ymanu, aynku Oy eanmaa F=0.
Hemak, y1=y,=y3=0 na Zy,in=16 6yauo, x,=3, x,=7, x3=2, x4=0.

MycTakui e4uil y4yH Macajaajap

Kyitnaaru yu3ukig JacTypiiaml MacaiajlapuHu CyHbHI 0a3uc ycyau OWiIaH €4UHT.

2.

. _ .

. : f=2x +x,—x,— X, = min

f=x,+4x,+x; &> min ' e

- i : X +Xx, + 2x, +x, = 2
Sx,+12x, +2x, =9

' : 2x, + X, +3x,+x, =6

3x,+4x, +4x, =11

= X2 3 x20x,20; 20, x, 20

X 20;x, 20 x, 20

3. 4
[ =12x, +27x, + 6x; = min f =3x, + 5x, + 4x, = max
2x, +3x,+2x, 214 3x, +4x, +2x, <9
X, +3x,+x,26 2x,+5x,+x,<8
6.\" + 9.1’2 + 2,‘.] Z 22 .rl + 2_\': + 4'\" 2 7
20, x,20 x,20 x,20;x,20; x,20
5. 6.
f =5x,+3x, +4x, —x, = max f =5x +3x, + 4x, + 6x, = min
X +3%, +2x, +2x, =3 X, +3x, +5x, +6x, =13
2x,+2x, + X, + X, =3 6x, +4x, +2x, +x, =3
X; 205 % 20 x:2 0; x,20 %20 1,20 5,20 x, 20
3.7. Hkku ékj1ama MacajajJapHH equIl yCyJJIapu
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Xap KaHJal YM3WKIM JacTypjall macajacura, yHra y3apo WKKA €kjiama Oyirad
Oomka OWp YMBUKIM JacTypiialll Macajlacu TYFpu Kenanud. bepwiran nactinaOku
(OommanFuu) Macana OwinaH yHra HucOaTaH WKKM €Kjlama OynraH macaina ypracuia
O0eBocuTa OOFIaHUII OYIHMO, STbHM OMPUHUHT €UYMMHJIAaH MKKUHYUCUHUHT €YUMUHU TOTIUIII
MYMKHH. Y3apo GoFInK GyHaail Macaaagapra GUpINKIA MKKHIAHTaH Macananap Aeiuiam.

Hactnabku macana (3105) — (3.6.) au maTpuiia hopmaaa Kyiugarnia €3uil MyMKUH:

Zmax=CX
AX<B, X>0
VY xonna ukku €xmama (7.3) — (7.4.) macana 3ca Kyduaaru KYpUHUIITA 3ra OY1aau:
Fmin =B’Y
AY'>2C, Y=0

Marpuna ¢opmana €E3wiran Jactiaabkd Ba HMKKM  €KjlamMa MacaslajJapHUHT
MaTpHLIAJIapy Ba BEKTOpJapu Oup-Oupura HucOaTaH TpaHCIOHUPJIAHTaH OYIaau.

hl (
B=| .. B = (./11 . . /vm VL G= ((Ix' ( ( ) £ =
l‘-. b (
a,, .. a ‘
( X
a . a, (v
a a, a, a, . s | ¥
1 ’ f — ) — oo |} ,\' oo
A=| e | ‘ | _
‘ \ Ve X,
\4,, 4a,, a, a o ‘
m |
\a a,, a
Macanan:
a) lactmabku macana Nxkku €xitama mMacaia
ZmaX: CX me = B ’Y
AX<B,X>0 AY'>2C’, Y>0

6) dactnabku macana
Zmin: CX
AX<B,X>0

Nkxu €xitama macaia
Frax =B’Y
AY' <C’, Y>0

Macana. Kyiingaru macajiara UKKM €KJiama Macajia Ty3UHT.

X1+2.)C2')C4+X5:1
'4X2+X3+ZX4-X5:2
3x2+x5+x6:5
XJZO, j:1,2,...,6
Z=Xy-X4-3X5 —Min
Eyuw. Jlactnabku macana

N -

—

]
O———

- —

-

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




Znin =CX; AX=B; X>0 6ynanu. JlacTmabku mMacaja CHMMETpUK OyaMaraH macajara
TY¥pu Kenaau. LIlyHUHT y4yH a) MyHKTra acocaH MKKH €Kjlama mMacaja Kyiuaarnya Oymanu:

Froax =BY; AY<C

by epna
Fo _i 1 0 O
] : P 2 _'4 3
£y |
0 0 1 0
B =(, 2, 5) C = [, ¥=1|1 { = |
1| -1 2 0]
3 | . I -1 1
] 0 0 1 |
€K
2y1-4y,+3ys<1
Y1+t2y,<1
V1-y21y3<-3
<0, i=1,2,3

F=y,-2y,-5y; = max

3.8. Cumiuiekc ycyJ1 OWIaH y3apo HKKH €éKJaMa MacajiajapHu equIl

JlactnaOku MacallaHMHT €4MMHUJaH, YHra HHcOaTaH MKKHM €KJaMa MacajJaHUHT EKH
¢KJlamMa MacallaHMHT €YUMUJAH JacTiIa0Ku MacajaHUHI €YMMHHHM KEeJITHPUO YMKapHIIra
VMKOH OepaJiraH CHMILIEKC YCYJI ¥3apo MKKHM SKJIaMa CHMIUIEKC YCyl Aeinmmaan. Y3apo
MKKH EKJIaMa CUMIUIEKC YCYJTHHHT acOCHI Ma3MyHU KyHuaaruaan noopar:

Kyiingarun macaina

Za“.\rJ zbh,i=1m)|
=l p

x. 20, j=Ln

"
L= ZCI. > Min
j=1

Ba yHTa HUCOATaH UKKHU €KJlama

m |

Zr.fh_}',. <c,, J= 1,1 |

- \
i=l [

v, 20, i=1m

F= Zf}:y: — max



Macana Oepunrad OyicuH. by nactnabku Ba yHra HucOaTaH MKKH €Kjtama OyiraH macanara
CHUMIUIEKC YCYJIHHM KYJUIall y4yH YCKJIaHWII ImapTiapu 0a3uc HOMabJIymiiapra HucOaTaH
SUMIITaH, ShHU

M
X, . = _llf]r + Z{JU X, f? <)

i=I
Yooy =—Y.a,y,+c, ¢, 20

Kypunumnga Oynumm kepak. By epna TeHrnmamamap TU3MMHM Macajlafiard yjiapra Moc
TEHTCU3JIMKJIAp TU3UMHUJIAH KyIIUMUa

Xn+i20, i=1,2,....m; ymsi>0, j=1,2,...,n

HOMAaBJIYMJIAPHU KUPUTHUIL HATHXKAacHa Keauo uukaau. by epaa Xn+i Xn+2 - Xn+m
HOMabJymisiap Oepuiiral Macana yayH 0asuc, X Xz ,... XpJIap 030 HOMabIyMJIapaup.
Y+l Y m+2 .- ¥ m+n HOMABIyMIIAp 3Ca UKKU €KJIamMa Maccia yuyH 0asuc, y; Vs ,... YpJlap 3ca
030]1 HOMabIyMJIAPAUDP.

V3apo uKkkn éK1aMa MacaJaHMHT acoCHil TeopeMacura acocaH MinZ=maxF Gyiranu
Y4yH OKOpUJArd MacajaJlapHUHI OMpPOPTACHMHUHI  ONTHUMal €YMMHMHHM  TOIICAaK,
MKKMHYUCHHMHT XaM OINTUMaJl C4MMUHU TONTaH Oy1aMus.

bynunr ydyH, Oepwiran macanagaru 0Oa3uc HOMabiaymiap OujaH HMKKUA EKIama
Macajiajiard 0307 HoMabJaymiap Ba Oepuwiiral macajiajgaru 030/ HoMablymiap OujiaH UKKU
€kama Macanaaaru 0asuc HoMabiIymiap ypracuaa y3apo Oup KMIMATId MOCIHK YPHATHII
kudosup, SpHU:

Xn+1 V1 Xn+2 Y2, oo Xnaem Vms X2 Ym+1: X2 VYm+2, oo Xn Vi+ns

Arap 6epwiran macananuHr ontuMain eauMu {0,0, ..., Xp+1, Xp+2,.-. Xn+m} OYJICa, yHTA
UKKH €Kjlama OYJIraH MacaJaHWHT ONTHUMall eduMu {y1, V2,..., Ym, 0,0, ..., O} OYIuO, y1 Xn4q
onauaard Kod(PQUIEHTra, s’IbHU )1=Cp4+1 Ta; Vo 3CA Xp4p OJAMAATA KOX(DUIIEHTTa, SHHU
Y2=Cn4+2TQ; ¥ ;m €A Xp4+ m OIAUAATH KOIPPUIIEHTTA, IHHU ) =Cp+ m TA TCHTIUP.

Hkku €xnama MacallaHW €YHII yYyH HMKKHA EKJlaMa CUMIUIEKC YCYJ aJTOpPUTMH
Kyuuarnya:

1. Z xatropaan MycOaT COH KUAUPWIAAN Ba Oy COH TypraH YCTYH XaJl KHUTYBUM KUJITHO
OJIMHA/IH.

2. By ycrynman mycOar cOH u3NaHAAW Ba Yy TypraH caTp Xajdl KWIYBYH KHUIUO
oJlnHa U (arap ycTyHaa MmycOat coH OyiMaca, Macajia euuMra sra Oyiamainan).

3. Z KaTop 2JIEMEHTJIAPUHUHT Iy Xald KWIYBYM KaTOp AJIEMEHTIapura HUCOATWHU
KapaliMu3 Ba YJIPHHHT MYCOATIapUHUHT DHT KUYUTHHU OJIaMU3. YHra MOC DJIEMEHT Xall
KiwiyBun Oymamu. CuMIUIEKC anMamTupuin Oaxkapunamu. Arap Z xarop Oapua
koa¢duneHTIapu MaHduii 6yinca, my 6mnan GupuHYM OOCKHUY Tyraiim, akc Xojjaa siHa 0y
YKapa€H TaKkpopJIaHaIu.
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4. UxkuHun OOoCKHMYJA 0301 Xaajap MaH(UIIApUHUHT 3HT KMYWUTU TaHiaHaau. by
caTp XaJl KWJIyBUH catp Oynaau.

5. Xan KWIyBYM YCTyH Ba 3JE€MEHT 3 NyHKTIArujek aHukianaau. CHUMILIEKC
anMmamTupuin Oaxkapunaau. Arap 6apua o304 xaa koddduueHtiaapu Mycdat Oyica, mry
OuslaH UKKMHYMA OOCKUY XaM Tyraiiii, akc xoJija sitHa Oy skapa€H TakpopJiaHau.

OXupru OJMHTaH pexka onTuMa 1ed Kadys KUINHAIH.

By anropuTMHUHT Oa)xxapWJIMIIMHA KyWH1ard Macaiajga Kypub YMKaMus.

Macarmna.
X1 +X3:4
X1-Xo =3
-5X1-3X,+X3=-10
X1+6X5-X3=H
ijo, j:1,2,3

Eunm. Ukkn €xkama Macaiianu Ty3aMmu3. Y KyHuaard KypuHUIaa 0yiaam.
V1+yo-5ystys>8
-yo-3y3+6y4>4
2y1 ty3ya=-2
F=4y,+3y,-10y3+5y, —min

Macana IapTIapuHu CUMIIJICKC KaJIBaJra KHpUTaMHn3.

BY 1 Yy
"Y1 “y2 "y3 “Ya
Vs -8 -1 -1 5 -1
Ve -4 0 1 3 -6
V7 2 -2 0 -1 1
F 0 -4 -3 10 -5

F xatopaa myc6at snemenT (10 conn) maBxy, 1y cabad Oy COH TypraH yCTyH Xail
KuiyBuM Oynaau. By ycTyHaa mkkuta MmycOaT COH MaBXy[, ylapAaH KaTTaCUHU 5 COHUHU
onamu3 Ba F KaTop SJIEeMEHTIApUWHUHT Iy KaTOp JJeMEHTIapura HUCOATHHH KapaiMus,
YHIAQH MYCOATIapWHUHT SHT KUYUTWHU TaHJIAWMHU3, YHTa MOC 3JEMEHT Xaj KWIyBYH

Oymanu, SpHU

Mun|-4/-1;-3/-1; 10/5; -5/-1|=mun {4; 3; 2; 5} =2

Jlemak, XaJl KWJIYBUM JJIEMEHT S5 coHura TeHr. CHMIUIEKC aJMamTUpHIl Oaxapud
KyWHJlary sxkajiBajira sra oynamus:

(9]

by 1 ‘




Y3 -8/5 -/51 -1/5 1/5 -1/5
Y6 -4/5 3/5 8/5 -3/5 -2715
y7 2/5 -11/5 -1/5 1/5 4/5
F 16 -2 -1 -2 -3

F karop onemeHtnapu Oapuyacu MaH(ui, my cababd o301 Xagiap YCTYHUHH
Kapaiimus, yaaa Manduii anemeHt 6op, y -8.5. By kaTop xan kunyBuu 6ynanu. Slna F xatop
JJIEMEHTIIAPDUHUHT [Ty  KaTop  dJJEMCHTIapura HUCOATHHU  KapalMu3,  YHAaH
MycOaTIapUHHUHT YHT KHYUTHHY TaHJIAHMU3, YHTa MOC 3JIEMEHT XaJl KWITYBUH Oyiaau, ShHU

Mum|-2/-1/5; -1/1/5; -3/-1/5|=mun {10; 5; -10; 15}=5

Jlemak, Xan KWIyBYH dJieMeHT -1/5. CuMIUIeKkc aaMamTupuil O0akapub KyHumaru
aJBajra ara OyiaMus:

BY 1 Y
V1 BE -¥s “Va
Vs 8 1 -5 -1 1
Ve -12 -1 8 1 N
V7 2 -2 -1 0 1
F 24 -1 -5 -3 2

F karop snemeHTnapu Oapyacu MaH(ui, my cabad 0301 Xamiap yCTYHUHH
Kapaiimus, yHaa Manduii s3eMeHT o6op, y -12. by katop xan kwiyBun 6ynagu. Sua F katop
IEMEHTJIAPUHUHT Ty  KAaTop  dJJEMEHTJIApUTra  HHUCOATMHU  KapailMu3,  yHJIaH
MycOaTJIapUHUHT YHT KWYUTHHY TaHJIAHMU3, YHTa M OC JI€MEHT XaJl KWIYBYU Oyianu, SbHU

Mumn|-1/-1; -5/8; -3/1; -2/7|=mun {1, -5/8; -3; 2/7}=2/7.

Jlemak, xan KuWiayBud 3jeMeHT -/. CuUMIUIeKC anMamThpuil Oaxkapub Kyhugaru
’KajBaJira ara 6yinamus:

BY 1 ¢y
Y1 Y3 "Ys "Ye
Vo 4417 6/7 -2717 -6/7 1/7
V4 12/7 1/7 -8/7 -1/7 -1/7
V7 217 -15/7 1/7 1/7 1/7
F 192/7 -5/7 -51/7 -23/7 =217

XKanpangan xypuHuO TypuOauku Oy oOnMHraH pexa ontuman Oymaau. [lemak,
MKKHJIaHTaH MacanaHuHr ontuman eunmu y*=(0; 44/7; 12/7; 0; 0; 2/7), Frnin=192/7.

Acocuii Macajga OwiaH MKKWJIaHTaH Macajla y3rapyBUYMJapd OpacHIard
Oornmanumra kypa spHH X1€y5; x2¢y6; x34y7; x4+yl; x5+2; x6+3; x7+y4 acocuit
Macaja eYUMUHU XaM TOMUII MYMKHH, sbHu x=(23/7; 2/7; 0; 5/7; 0; 5/7; 0) Ba Zma= Fmin
OYNranaur yayH Zma=192/7.

MycTakui e4uil YYYH MacaJiajap
Kyiingarn 4yu3ukiv gacTypiiail Macajlacura MKKM €Kjiama macaja TY3UHT Ba YHUHT
OupuHU e4n0, MKKUHYUCUHUHT ONTUMaJl €UMMUHU aHUKJIAHT.

l. 2

S =3x,+8x, + 5x;, > max S =4x, +3x, + 5x, - max
x, +3x, <4 61 X +Xx,+x,<8
i + 2x, <7 2x, —x, +3x, 210
R i L [ 3x, +2x, +x, 212



3.
f=2x +4x, +5x, + x, > min
2x, +x, +x, - 4x, 2 6
3x, —x, +2x, >4

x, 20 (j=1234).

L

f=4x +3x, +4x, +x, —x. —> max
X 4 2x, 4 x, —x, =§
2%, +x, +2x, - 2x, =14
X, —x, +2x, =8

X 20 (j=12,345).

7.
S =2x +3x, +4x; — max
X, + 2%, + X, €7
2x, —x, + 3x, 210
4x, +2x, +x; 215
x; 20 (j=123).

9.
f=x+3x,-x,+2x, — min
x+2x,-2x,+x, =4
3x, —x, +xy-x, 23
X, -x,+2x, 7
x;20 (j=1234).

f=2x+4x, +5x,+x, — min
X=X +2x,+x, 28
ix, 4x, >5
x 20 (j=1234).

S =-2x43x,+x, — max
X, +x,+x, 26

-2x, -x,+2x, <4

—2x, +3x,43x, =7

X, 20,,(j=123).

S =2x,—x, +4x, +5x, — min
3x, +x, —x, +3x, 28
X =% X+ 2%, 26
x;20 (j=1234).

10
S =x+2x, + x; —3x, > max
— X F 2%, +x,<8
2x, + X, =]1
4x, + x, 210

x;20 (j=1234).

3.9. UM3MKJIM NPOrpaMMAaJIAIIIHUHT COHJIN ycyiapu( OYTYH COHJIM NMPorpamMmaJiaii)
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V3rapyBumnapra GyTyH COHIM OYIMIUIMK IIAPTH KyHHITAH YM3HKIM ACTypIall
Macananapura OyTyH COHJIM JacTypJjall Macajacu Aevunaiu. byTyH coOHIM TacTypaiil
Macajalapura cai€éx XakuJard Macaia, ONTHMAall JKaJBasl TY3WII, TPAHCIOPT BOCHUTANapU
MapIIpyTIANIHA ONTUMAJUIAI, ONITUMAI YKOMIAIITHPHUII MacajlacH Ba XaK0o3aJlapHH Macaia
KW MYMKHH.

ByTyH coniu pactypiamn macalacd YM3UKIW JacTypiall MacajacuAaH KylluMya
maptiap OunaH ¢apk Kwiagu. by mapTiaapHUHr KaTHAIIMIIM OYTYH COHJIM JacTyplall
MacaJaCMHM €uYull ‘KapaéHWHU KUMMHIAmTHpagu. HaTwkana 4YW3MKIM —JacTypoail
MacalajJlapuHi €Ul Yy4YyH KYJUIAaHWJAAWTaH YCyJUIapHH OYyTyH COHJIM JacTypJiall
Macaiajapura Kyuiam MyMKUH Oynmail konagu. UIIHur alipum nporpaMmanam ycyjuiapu
OMJIaH TaHHUIINO YNKAMUS3.

A) T'omopu ycyau. ByTyH coHnu gactypiaml macajlalapuH{ €YHIl yY4yH YHUHT
XYCYCHUSITIIapUHU YBTHOOPra OJyBUM yCyJUiap spaTwiraH OYnu0, yinapiaH aMepHUKalIHK
onum P.I'omopwu sipatrad ycyn onTuMall eduMHHE OepyBYM SHT aHUK YCyJ XucoOmaHaau. by
YCYJHUHT FOSICM KyWunarujpan ubopar. bepunran OyTyH COHIIM JacTypiall Macalacuja
HOMAbJIyMJIADHUHT OYTyH OYIUIUIMK IHapTura 3bTHOOp OepMacnmaH, ylapHU OJJIUN
YU3HUKJIM JacTypJiall Macajlacu cudaTuaa CUMILIEKC yCyiaH (oiiiananud eqyamus.

Arap euuMm OyTyH coHJapaaH uOopar Oyica, y OyTyH COHJIM JacTypJjall
MacaJlaCHHMHT XaM e4uMH Oymamu. AKC XoJijla HOMabJIyMJIAPHUHT OYyTyH OYJIHMIUIHK
MIAPTUHU YbTHOOpPra OJNYBYM Ba ““KECYBUHM TEHIJIama” N1e0 aTalyBYM KylIMMYa TEHrIama
ty3unaau. Yuu Kylinnaru stamnapra 6ynu6 ypranamus:

1. AWrainuk, wMacamagard COHJApPHUHT OyTyH OVIMIOUIMK IIApTH Tauwiad
1000pHUIIIaH XOCHIT OYIIaurad Macajia e4iirad Ba YHUHT ONTUMAaJ €4UMHU MaBxKyH OVIICHH.
Arap Oapua X jap OyTyH conjap O¥yica, TONWIraH €4uM OYTyH COHJIM JacTypJiall
MaCaJJACHHHHT €UUMU OYIas.

2. ®apa3 Kunaink, 6ab3u X Jap Kacp COHJIapAaH UOOpaT OYJICUH, IHHU CHUMILIEKC
KaJBAIATH 030]1 XaJUlap YCTYHH KMHMATiapu MYMa Kacp COHJAp XaM MaBxkyJn OVIICHH.
VYaapauHr OyTyH KUCMiIapuHHM [X] OunaH OenrunaiimMus. Y Xonga Oy COHJApHUHT Kacp
KHCMJIApH (] JIap KyHujaarnya aHuKIaHa u:

g=xi-/xi],  g=ay-[ag].
dapa3 kunainuk, 6as3u 4i0 OyicuH. Y X011, CUMIUICKC JKaJABATHUHT Maxd; = Q
TEHTJIMKHU KaHOATJIAHTUPYBYM K KaTopu ydyH KEeCyBUM TEHIJIaMa Ty3uiaad. ByHUHT yuyH
aBBaI
OkaX1 + QX2 + ... + GunXn = gk

TEHTCU3JIMK TYy3WJIagu, cyHrpa yHH (-1) ra Kymautupuo, Xps1 KyIIUMYa Y3rapyBuu
KUPUTUIIAIN.

=Ok1X1 = QX2 = ... = QenXnt Xn+1 = Ok

byHpali Ty3uiaras TeHIJIaMa KECyBYM TEHIVIaMa JIEUMIIaIN.

3. KecyBum TeHTIIaMaH¥W CUMILIEKC JKaBATHUHT M+2 KaTopura )OWUJamTHpaMu3 Ba
CHUMILIEKC aJIMAIITUPHIIIAPHU OaxkapaMus.

Arap xocws OynraH SHTM CHMIUIEKC KajaBajjaa Oapua X; jap OyTyH COHJIM (SBHH
xamMma (;i=X;-/xi]=0) Oymca, Ttomwiaran e4yuMm Ocpuirad OyTyH COHJIM JacTypJall
MacCaJJACHHHHT €4MMHU OYynaan. AKC X0oJaa FoKopuaard 2 Ba 3 MyHKTIAp siHA TaKpOpJIaHaIH.
YmyMman Oy xapa€H MacaJaHUHT OyTYH COHJIM €YUMH TOMYJITyHYa €KM MacaJlaHUHT OyTYyH
COHJIM €4MMH MaBXY/] MACIHUTY aHUKJIAHTYHYa TaKpOpJIaHA/IH.
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Macana. Kyiiugarn 4u3ukian AacTypiaml MacaJaCHHUHT OYTYH COHJIM €YHMHUHU
TOIIMHT.

X, = min

Macananu HOpMaJI X0JITra KCJITHUPaMU3:

=

| 2% +3x,+x, =0
21 = NE-F gi=a

x, 2:0, x, 20, butun
L =8-3x — %, — mn

Macananu CUMIUIEKC yCyi/la €4aMus3.

BY 1 -X1 X
X3 6 2 3
X4 3 2 -3
Z 8 3 1
BY 1 -X4 -X5 BY 1 -X4 -X3
X3 3 -1 6 X5 0.5 -0.17 0.17
X1 15 0.5 -1.5 X1 2.25 0.25 0.25
Z 3.5 -1.5 5.5 Z 0.75 -0.58 -0.92

[Mynmait kb MacaJaHUHT ONTHUMAN PEXacu TOMWIIH, JIEKHH Oy pexa OyTyH
COHJIM ASMac. bUpWHYM TEHTJIaMaHUHT Kacp KUCMU SHT KarTa OYJIraHu y4yH 11y OMpUHYHU
KaTopra HucOaTaH KeCyBUM TEHTJIaMa Ty3aMH3:

I Ll
—X; ——X, &—
6 6 2
By TEHrCU3IMKHUHT MKKU TOMOHMra (-1) Hu KymalTupud, X5 Kymumya y3rapyBuu
kuputamu3. Hatmwkana Kyiiuaarura sra 6yiamus:

] | I
—=X,+=x,+X. =——_ va'ni
fj ] f} 4 5 2 5 :'le 11
By oxupru tenrmamana Oapua KO3(QQHUICHTIAPHUHT OyTYH KHUCMJIAPH HOJTA TEHT

Oynranu cabab, ynap y3rapuiicus Kojiaaud. YHU *KaJBaTHUHT OXHPUTA )KOUTAIITHPAMU3.

—0.17x, +0.17x, +x, =—0.5

BY 1 -X4 -X3
X5 05 |-0.17 | 0.17
X1 225 | 0.25 | 0.25
X5 -05 | 0.17 | -0.17
Z 0.75 | -0.58 | -0.92
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CUMITIEKC aIMAIITUPUII KIWJINO KyWHIary skaiBajira sra Oyimamms.

BY 1 -X4 -X5
X 0.0 0.0 1.0
X1 15 0.5 15
X3 3.0 -1.0 | -6.0
Z 3.5 -15 | 55

3HI[I/I CUMINIICKC JKaJIBAJIHUHTI WMKKHHYU KaTOpura HHcOaTaH KCCYBYM TCHIJIaMaHH
Ty3aMU3.

1.5X4 + 0.5X4 >1.5

by tenrcusnukna koadduiientaap 6yTyH KUCMU HOJJaH KaTTa Oynranu cabad ¢;=X;-
[xi, gij = & — [ajj] mapnan doitnananu® ymapHHHT Kacp KUCMUHU a)KpaTaMu3, SbHH
g2 =15-[15] =15-1=0.5, 0 =15-[15]=15-1=0.5.
TeHrcu3IUKHUHT UKKA TOMOHHUTra (-1) HM KymalTupuO, Xg Kymmmuya y3rapyBUMHU
KHUPUTAMMU3.
Hartmwkana Kylingarura ara 0yiamMmus:

I I
—0.5x, —0.5x; +x, =—0.5, ya'ni —E.l'i 5% +x, =——

YHM kaaBaJIHUHT oxupura )I(OﬁJIElH.ITPIpElMHB.

BY 1 -X4 -X5
X5 0.0 0.0 1.0
X1 15 0.5 15
X3 3.0 -1.0 | -6.0
Xg -05 | -05 | -05
Z 3.5 -15 | -55

CuMmIuiekc anMamTHpUIILIAp KAJIU0 KyHuaaru xkajBaira sra oyiamus.

BY 1 -Xg -X5
X5 0.0 1.0 0.0
X1 1.0 1.0 1.0
X3 4.0 -5.0 | -2.0
X4 1.0 1.0 -2.0
Z 5.0 -4.0 | -3.0

Xocun OynraH CHUMIUIEKC >KaJBalila 0301 XaJjap YCTYHU DJIEMEHTIapu OyTyH

conapaan ubopart. Jlemak, OyTyH cornu mactypiarr macanacu eunmu X=(1,0,4,1) 6ynanu
Ba Zmin:5.

MycTakuii e4uin y4yH Macajaajiap
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Kyitnmarn yu3ukiam 1acTypiian MacalaCHHUHT OYTYH €4MMIIapUHU aHUKJIAHT.

.

f=x+2x, +

f=x4+3x+

7.
f=x-x,-3x,
2%, =X, + X, 1

9.

f:'x] +1/4x,

—» max
2x, +3x, =4
x, =1
x, 20, butun
X; — min

X +88 - A

2%, +3x, +x, 210

X=2x, %6

x; 20, butun

— max
2x,+ x,+x, =3=

3x, +10x,

x, 20, butun

+x,=15

—» min

—4x, +2x,-x, =12
3x, +x, <5

X, 2 0, butun

f=x+2x,43x, 4+ x,+x;, — max
X, +dx, +2x, +x, +x, =41
4y, +3x, +x, —4x, —x, —x, =47

x, 20, butun

2

f=6x +3x, —max

2x, +3x, 21

x+3x 2l
X, +x, gzl
¥ 2

x, 20, butun

S =2x,-3x, +4x; —> min

X =2x,+x,24.5
4x;=3x, +2x, =12
2, —x,+ x,28
x;20 j=123

x, 20, butun

Sf=x+x+x, —-+min

In+2x,—-x, =5

b = B —

—2x +3x, +x,

x, 20, butun

f =4x, +5x, +x, — max

3x,+2x, +x,=10

X +4x, +x, =11

A, 435 4+ x4 x, =13
X =0, butun

10.

f =3x,+x, &> min
—4x, +x, =29
3x,—x, <15
5x,+2x, 238

x; = 0, butun



Mag3yJiap 0yitnua caBoJuiap

1. TeHrcU3nMMKIap CUCTEMACH  Ka4yOH OMpraiukaa Jerduiaiu.

2. YUKW JacTypiall MacajlaCMHH TeOMETPUK TACBUPJIAHMUIIMHU TYUTYHTUPHUO
OEpUHT.

3. YM3ukaM gactypiall MacallaCMHU €YMIIHUHT TpaduK yCcyauaa MyMKUH OYiraH
eunMIIap coXacH KaHaai aHuKJIaHau?

4. CuMmILIeKc aJaBajii KaHaa Kypuiaaau?

5. YUmsukim pgacTypiall MAacCaJIaCMHUA CYHUIIHUHT CHMIUIEKC YCYJIM KaHAau
sTaruiapaan udopar?

6. XaJ KWIyBYH 3JIEMEHT KaHJai Tonuiaaan?

7. TasgH4 pe>kaHU TOMHII AITOPUTMHUHH TYITYHTUPUO OCpPUHT.

8. OnTumMan pexaHu TOMHII AITOPTMUHU TYITYHTHPUO OEpHHT.

9. Cumruiekc aaMalITUPUIILIAP JKaBajlaa KaHaa 6axxapunaau?

10. Cynbuii 6a3uc yCyJmHU TYUTyHTUPUO OCpHHT.

11. Mkkunanran macana ae6 KaHjai macananapra autuinaau’?

12. V3apo nkku éx1ama Macagagap MKTHCOIMH MATEMaTHK MOJICTHHUHI HEua XHJIH
oop?

13. ByTyH coHnum mnporpamMmanam Macajlacuga l'oMepu ycynu FOSACH HUMAaJaH
nbopar?

14. KecyBuu TeHIIamMa KaHJal Ty3wiagu?

4. TPAHCIHOPT MACAJIACU(TM)

4.1. UKTHCOAMII MATEMATHK MOJEJIH

Oxnapuu xyHatuil myHKTIapuaaH OepuiraH KaOysl KWIMII MyHKTJIapura Taumumo
OCpUIITHUHT ONTUMAaJ PEKACUHU TONMUII Macajacura TPaHCIOPT Macalacu JeWuiIaau Ba y
Kyiinnaruua GopMyIupOBKa KUITHHAIH:

AWTaiimuk  Aj,A,,...,Ay TyHKTIapWaa yjaapra MOC aip,ay,...,an MHUKJIOpAArd Oup
KUHCITU FOKJIap xoitamran 0yincuH. by Ay, A,,...,Ap -mapra >KYHaTUII TYHKTIapH JCHMU3.
by rwoxmapuu n-ra By,B,,..,.B, nyHkrnapum kaOyn Kuiaumu kKepak OYnud Ba yJapHUHT
Tanabnapu Moc paBuimiaa by, b 5., b, 6yncun. Xap O6up Xjj —OMpIAMKIAru IOKHU i-4u
KYHATHII ITyHKTUJIAH |-9d KaOyl KHJIMII IMYHKTHTa onu0 Oopuill Hapxu (XapaxaTu) Cij —
MabiIyM OyicuH. By 1okiapHu Tamumb pexacuHU WIyHAAW TY3UIIMMH3 KEpakKu Tajgadrop
MYHKTJIAp MaKCHMajl KOHUKHUII OJICHH Ba XaMMa IOKJIapHU OiuM0 OOpHII y4yH KeTraH
XapaxaTyiap MIMFUHIUCU MUHUMAII OYJICUH.

Tpancmopr MacanacMHM IIAPTIAM paBHILJA KaJBaJl KYpUHUIIMIA Oepamwus.
Kanpanga Kyliugarunap KypcaTwiagu: KaOyn KWIHMII MYyHKTIApH, KXYHATHII MyHKTJIAPH,
IOK 3amaciiapy, I0KKa OyiraH SXTuUX Ba Xap OHWp I-4M KYHATUII MYHKTUAAH |-4H KaOyd
KWJINII MMYHKTUTAa 000pWIaIUraH 0K OWPIHMKIAPUHUHT HapXu (SIbHU Tapud MaTpUIIACH)
Oepunaau.

‘ KyHatum ‘ KaOyn kunuin nyHKTiapu ‘ Ok ‘
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ITYHKTJIapU B; B, Ce B, 3axpacu
Cc Cc Cc Cc
Ay 1 12 1 In a,
X11 X12 X11 Xin
Cc Cc Cc c
A, 21 12 1 2n a,
X21 X12 X11 X2n
Cm1 Cm2 Cu1 Cmn
Am an
Xm1 Xm2 X11 Xmn
HOxka 6ynran
4 b b Ce b ai=2.b;
XTUEK 1 2 n Z i Z i

by epna C={cj} marpunacura Tapud Marpuuacu €KM TPAHCIIOPT XapaxkaTIapu
neimnamu. X={x;j} MaTpuIiacura sca TpaHCIIOPT MacaJaCUHUHT pexacH Aeiunanu. by epna
Xjj -i-4M MYHKTAAH j-4u MyHKTra €TKa3sWIaJuraH IOKIap Xaxmu (coHu). Tammm pexkacu
OmIaH OOFJIMK KETraH XapaKaTJapHUHT YMYMUN UUFUHANCH KyWHaard Makcaa QyHKIUSICH
opkanu udoaagaHaIu.

Z=C11X11 + C1oXa2 + ... + C1pXyn + Co1Xpp + CopXpp + ... + ConXop +
lexml + CmZXmZ +..t Cmnxmn-

By epna Xjj- y3rapyBumiap 10K 3anacu, I0Kka OyJran sXTHEK Ba MaH(QHH OYIMaciIuK
HmiapTiapyHu (derapajlaHniuiapHu) OaxxapraH OYIUIIN Kepak.

IOxopumarunapau xucoOra oJjiraH XoJijia TPaHCIOPT MAacCJIaCHHUHT HMKTHCOIUI
MaTE€MaTUK MOJICJIMHUA KyWuaaruya €3uill MyMKHH.

Z X, =a, (T = 17)
j=1 ‘

Z x,=b,, (j= 1,n)
i=]

x, =20 (i=1lm) (j= I—,Tz)

Z = Z Z ¢, X, — min
j=1 i=]

TpancnopT MacalaCHHUHT MaTeMaTUK KYyWMWIMIINA KyWH1arnda TalKUH KUIUHAIK:
YerapaBuii Tusumiap, MaHpuil OYyIMaciMK MIapTH Ba Makcaa (QYHKUMACH OepuiraH
aeinuk. Tanad KWIMHAAUKU TH3UMHHHT €4UMJIap TYIUIaMuaa myHaai manduii 0ynMaran
euuMJIapHU (pEKacMHHU) TOMMII KEPaKKHU, MakcaJ (QYHKUMUICH MUHUMaN KuaiMartra
SPUILCHH.

Tpancnopr Macajicu HMKKH Typra OYJIMHAIM, OYMK Ba €MUK TypAard. Arap K
3anaciapy WHFUHAMCH Tajnad KWIMHTAaH 0KIap MMFUHAUCUTA TEHT OYyiica, SbHU

" [
3 =38,
i=1 .

i=l

v



Macana €nuk Typaara Macaia Oyiaan
Arap 10K 3anaciapy HUFMHIUCH Tanad KMJIMHTaH IKIap HHFUHANCHTA TEHT OyaMaca,

AbHHU

P ]

Z a, ;LZ :"JI.

i=1 j=I
Macana o4uK TypJaru macaia oyiaau.

4.2 Tpa"ncopT MacaJJaCHHM e4Ynll yCyJJIapH

TpaHncnopT MacajacMHU €4UIl UKKH OOCKUYIaH nbopat

1. boumanfud TassHY MJIAHHY TOTIUIIL.

2. TasiHy maHIap WYUAaH ONTUMA TIAHHHU TOIHIIL.

TasH4 TuTaHHKM TY3UITHUHT Oup Heda ycymuiapu Mapxynd: “Ilumonuii-rap6 Oypuak”,

“Kuuuk anementnap”, “@oren’” Ba Oomkanap.
“IIumonuii-rap0 Oypuyak” ycyJiu.

IOxmapuu TamumHUAT OONUIAHFUY IUIAHHU TY3UIAA “IIMMOJUN-FapOd Oypuak”™
ycynuaaH (poranaHuin Kyduaarnya aMmaira Onpuiiau:

1. Tapud >xanBanu Ty3uIaIu.

b, b, | ... b,
ap C11 Ciz | o Cin
az Ca1 1077 2 RN Con
am Crm1 Cm2 | .. Crn

2. Yan TomMoHAaru oKopuaaru Oypyax, ssbHU (IIMMOIH-Fap0 Oypyak) naH Gonurad
carp Oyiinua €k ycTyH Oyinmua cumkuiiMus. (1,1) Karakka a; Ba D; HUHT SHI KHYHUTHHU
KOMTaITHpaMu3, SbHH X11 =Min(ay,b,).

3. Arap a;> b, 6ynca x3; = by Hu Gepamu3, OUPUHYN YCTYH Iy OWIaH EMMIaay, SbHHU
X11 = 0 (i=2,m). (bupuH4n KaOy/1 KMJIYBYMHUHT TalaOu TYJIUK KAHOATIAHTHPHUIIIN).

4. bupunun carp Oyiinva cwokuiimu3 (1;2) karakka, Oy epma a;- bi- b, HUHT SHT
KAYUTHUHY JKOMIAIITUPAMK3, STbHU X1, MIN(a;- by, by).

5. Arap b;> a; 6¥nca 1-uu catp €nunanu, apHu X1;=0 (j=2,n).

6. Kyunu katakinapau tyaaupuiira yramus (2.1), seHU X1 Min(ay,bs- ag).
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7. IKkuHYM caTp €KY MKKMHYM YCTYH KaTaKJIApUHU TYJIAUPUILNTa yTaMHU3 Ba XaKas3o.
By »xapaéH TOKM pecypciap TyramaryHda JaBoM 3TaJu.

“Ku4uKk 3j1eMeHTIap” yCyJiu.

“Kuyuk snemeHTiap” ycynu €paamMuja TasHY IUIAHHW TOIUII KyHuJaruya amalira
OIIUPUIIATN:

1. FOknap kaOyn KuayBUHIapra Tapud skaBaiugard SHT KAYMK Cij TalldIl HapXura
MOC KaTKaHU TYJIAUpUILIaH OOIIaHAIH.

2. OHr knuuk Tapud cij katarura ai Eku Dj HUHT SHT KMYUTH KOWITAIITHPUIIATH.

3. Keitun 1ynuK 1ok 3amaciapu cap KWwIMHTaH caTp €Kd KaOysl KWIHII TyHKTH
Tajxabu KOHIUPUITad MOC YCTYH HYKOTHIIA]IH.

4. Arap >XYHaJMII MTYHKTHJIATH 0K 3amaciiapu TYJIUK TaKCUMIIaHTaH OVyiica Ba KaOyn
KWJIYBUYHY Tajgabu TYIWK KaHOATIaHTUPHIICA yapra MOC caTp Ba YCTYH MYKOTHUIIA M.

5. Konran catp Ba ycTyHnapiaaH sitHa KU4uK Tabpud onmuHaau. Ok 3amaciapunu
TaKCUMJIAll kapaHW, TOKM IOK 3amacy TyraryHda Ba Tajabiap KaHOATIAHTUPWITYHYA
JaBOM 3TaJIu.

IoTeHcuamnap ycyamu.

Arap rokopuaaru ycyiap €paamuga OOLUTaHFUY TasHY IJIaH TONWIraH Oyica,
ONTHUMAJ TUIAHHU TOTIHII TOTEHCHAIUIAP yCYIuaa Oakapuiaiu.

Tpancroptr Macaliack ONTUMal IUIAHHM  TONUIIHUHT  TOTEHCHANT  yCYIH
Kyhuaaruiapaan uoopar:

1. HOxkopuaaru KeNTUPWIraH ycyjmap €pAaMHa HOKJIapHU TAIIWIIHUHT TasH4Y
peXxacu aHUKJIaHaIH.

2. Moc paBumia roKJIapHU KaOya KWIYyBYHM Ba )KyHAaTyBYM ITyHKTJIAp Y4yH Ui Ba Vj
MOTEHCUAIUTAPU AHUKJIAHA/IH.

3. bym karaknapaa NOTEHCHAILIAP WUFUHINCH XUCOOIaHa i c‘ij= Ui +V;,

4. By kataknapza cij Ba ¢ jj j rapucap papku xucodnanauu.

Sij= cij* cij= cij— (Ui +Vj).

5. Arap xamma Oym karaknapaard ¢gapk S;>0 Oyica OIMHIaH IJIaH ONTHMAJ
Oymanu.

6. Arap Oym karaknapian Oupopracuaa S;;<0 Oynu0O xomca, Oym Oynmaran
KaTak/Iapra X jj y3rapyBuu KMAMaTH KUPUTUIAAN, SbHU IOKOpUAaru Gapk MUHUMAm OYIICHH.
Hly xatak yuyH Oym OynmaraH katakiap €paaMuia €MUK KOHTYpP XOCHJI KWJIMHAIM Ba
IOKJIap 1Ty KOHTYpJa KaiTa TakcuMiianaau. HaTwkana sstHru Tamui rranra sra 0yaamus.

by xapaén Toku ¢apk S;;>0 OyamaryHdya 1aBOM 3TaJy Ba OXMPTU OJHMHIaH IOKJIApHU
TAIINII peXXacu ONTUMAaN OyIaau.

Macauja.
Ky#innaru sxaaBanaa Oepunarad TpaHCIOPT MacajlaCUHU €UUHT.

b | 40 | 25 | 20 | 50 |
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aj
60 5 4 1 2
40 4 2 6 3
35 7 3 5 4

Eunm: boumnanrua  tasHy twuranHM  “lumonuii-rap6 Oypuak” Ba “Kuuuk
anemMeHTHap” ycynuaa Tomamus. “lumonuii-rapd Oypuaru” ycyiau Kowjaacura OWMHOaH
xanBamHuHT (1,1) kararura X;;= min(60,40) =40 coHMHU >KOIIAIITHpAMK3, KEHHHTH
X1,= min(60-40,25) =20 conunwm (1,2) kararura xoinaiimus. [y Ounan OMPUHYM MyHKTAA
IOK Tyrajau Ba keiimnru karakmnap (1,3) Ba (1,4) énunaau.

Keiliuuru nmnyHKTHard IOKJIApHU TakCUMJAIIHM  Oonuiaiimu3. (2,2) KaTakka
X2= min(40,5) =5 conunu xoinamrupamus. [y 6unan 1-uu Ba 2-4u Tamadropiap Tanaou
KOHIAUPWIAM, SbHM 1-un Ba 2-um ycryH €mwian. (2,3) karakka X,3= min(35,20) =20
KoMmamTupuiaan. 3-4u Taymabrop Tanabm Oaxapunau. Konran rokau (2,4) karakka
XKormamTupamus, seHU Xp4= MIiN(15,50) =15 Ba UKKMHYHK KYHATHUII TYHKTHIA 0K TyTa/H.
3-9M )KYHATHUII MyHKTUATH FOKHU TAKCUMJIAIITHA OONUTaMMU3.

(3,1), (3,2), (3,3) karakmap &nwiarad, sSpHH 1,2 Ba 3 Tamalropiap Taynabu
kouaupuiarad. (3,4) karakka Xz=min(35,35)=35 &3amuz. Illy Owmman 1okmap TYIUK
TaKCHUMJIaHAH, SbHUA KyHUJaTrH IJIaHTa dra OYII UK.

40 20 0 O]
X=|0 5 20 15]
| gty cigeads

Makcan GyHKIMSICH KHiiMaTu Z=595 HM TaIIKWI KUJTaIH.

Kyiimnran macanaHuHT TasHY PEXKACHHM SHIU “OHI KUYMK AJIEMEHTIAp’ YCYJIH
OusiaH TomaMus.

Eunmn: Yeryn €ku catp OVitnda SHT KHYHMK XapakKaTHH TOTIaMU3.

Carp O¥itnua Oy snemenT (1;3) katakna sxounamra, sbHU C13=1. lyHUHT yuyH Oy
KaTakka X13=min(60,20)=20 roxHW IKoOiNMAliMKM3. YYHHYM TaTaOrOPHUHT TaNadH
KaHoaTnantupwiau. [y Ttydaiinu keluHrm xucobnanuiapra 3-4M YCTYH KapajiMmaiaw.
Keitunrn »Hr kuumk snaeMeHTHH Tomamu3. by »snement (1,4) Ba (2,2) karaknapna
JKOMJIAIraH, SIbHH C14=2 Ba Cp=2. IOknapum Oy Karakmapra xoitmaiimms. Xi4=min(60-
20,50)=40, X5,=min(40,25)=25. HWkkuH4yu Tanabrop TtajgabM KaHOATIAHTHPWIIAH, Iy
Tyaiinm keiuHrE Xpcobaanuiapaa 2-4u yCTYH KapaaMaiiu.

Keiinaru sHr kuumk snemeHTinap (2,4) Ba (3,2) katakiap/a >KOMIAMTaH, SbHU Cpp=3
Ba C3;=3. By kaTtakyapra rokiapHu xounamrupamus Xo,=min(40-25,50-40)=10. (3,2) karak
KapaJMaiau, YyHKH Oy YCTyH XucoOmaH uukapwirad. KeHWHrH SHT KUYHK 3JICMEHTHH
u3naimm3, Oy 3JeMEHT Cp=4. IOkHM Oy kaTakka koimaiMu3 Xp;=min(15-10,40)=5. Dur
OXUPI'M KHYUK 3JIEMEHT C3;=7. By KaTakka xam [OKHH oiaimu3 Xsz;=min(35,40-5)=35.
Hatmxana rokJIapHu TakcuMITad, OOIIIAaHFUY TassHY [UTAHTA 3Ta OYIHK, SHHU

0 0 20 40]
X=/5 25 0 10
135 0 0 0|
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Makcan dhyakuuscuan xucodmnammus Z=415.

DHIU MacallaHUHT ONTUMAal peXacuHH Tonamu3. OnTuUMall IUTAaHHW TOMHII Y4YYH
noTeHcuauiap ycynuaan ¢oigananamus. bouutanFud  TasHd TwiaH  “OHT KUYHK
AJIEMEHTIap” yCcyauaa TONWIraH ASWINK. YHU KyHuaard xaaBajl KYpUHUIINIA €3aMHU3.

L 0 | 25 | 20 | 50 | U
1
5 z 1 2
60 0 | a0 0
+ 4 - 2 6 3
40 5 25 10 L
35 - 71+ 3 5 4 4
35
Vv 3 1 1 2

Kanpannma 6y 6yamaran Katakiap KyHuaaru MapTHU KaHOATJIaHTUPA/IH.
r=3+4-1=6
IOkHu >xyHartyBuM Ba TajmaOropyiap NOTEHCHAJUMHU AaHMKJIAWMU3 Ba KyWujaaru
TeHrIamaziapra sra 0yinamus.

Up+V3=1, U +Vs=2; Up+Vi=4; Up+Vo=2; Up+Vs=3; U3+ V=7,

MabnyMKy TeHrjaaManaap COHU HOMabJIiyMjap COHUAAH | Ta kaM, SsbHH HOMabJiymiap
1 Tacu o30x Ba U UCTalraH KuMMar OJIUIIM MyMKHH. Macana ydyH adrtainuk U= 0. Y
XO0JI1a KOJITaH IUITCHCHAJIIAp KyHuaarnda aHuKIaHaIu.

Uj_:O, V3:1, V4:2, Ur= 1, V2:1, V1:3, U3:4.

bym xarakmapaa Sj; KMAMaTHMHM Kyhujnard (opMyia OwiaH aHHUKIAUMU3 Sj=cij—
(Uitv;). Y xonna

S, =5-(0+3)=2:  Sp=4-(0+1)=3;  Sp=6-(1+1)=4:
832:3'(4"'1):2; 511:5-(4+1):0; 811:4-(4+2):2.

OmuHran mian onTtuman Oyyna OJIMalaW, YyHKH, Sjj Jap MYMJAa MaH(QHUANApH XaMm
MaBXYJ S3= Sz4==-2. by kaTaknap y4yH €nuK KOHTYp (LIUKJI) XOCUI Kuiaamus. (3,2) kaTak
yuayH koHTYp (3,2), (3,1), (2,1), (2,2). KoHTypHHU coat ctpenkacu Oyinua €ku yHTa TeCKapH
nynanumaa (3,2) karakgaH Oompiad keTMa-keT + Ba — HIIOpaJapvHU KYyHHO 4YUKaMU3.
Man¢uit kaTakmapJaH SHI KWYUTHHA TaHaaiMu3 min(25;35)=25, seuu x,=25. KaTtaknapaa
IOKJIapHA ~ KaiTta Takcumiuaimu3. Takcumamga yMmymuil Oamanc Oy KaTakiapjaa
Oy3uwiIMacHH Ba XapaxaTjiap MUHUMa OyicuH. Munycnu karak (2,2) garu 0KHU KEHHHTH
MycOaT KaTakJIard rokka kymamus. Y xonaa (2,1) xatakna ok 5+25=30 6ynaau. bamanc
Oysunmaciauk yuyH (3,1) karaknaru rokgaH 25 Oupnuruau (3.2) KaTakka HOKIaiMU3.
Hlynnait kum6 stHru 1Tuianra sra 0ynauk. by skagBan ydyH MOTEHCHAJUTApHU aHUKJIANMU3
Ba OYII KaTakjaap/a Sjj JapHU XHUCOOIaiMu3:

811:5-(0"'3):2; 512:4'(0"'1):3; 823:6-(1+1):4;
822:2'(2+1):0; 533:5-(4"‘1):0; 834:4-(4+2):2.

N L 40 25 20 50 u
1

72



5 4 1 2
60 20 40 0
5 4 1 2
60 20 40 0
+ 4 2 6 3
40 30 0 10| 1L
35 - 7 3 5| + 4 4
10 25
V 3 1 1 2

SlHrM OJNHraH MIaH XaM ONTHMAJ 3Mac, YyHKH Ss,=-2. Enmk KoHTyp Tysamu3 Ba
IOKJIapHU Oy KOHTYp HMuWJa KaiTa TaKCMMIIaMH3 Ba HATWKala KyHHIard IDIaHra Jra
oynamus.

N D 40 25 20 50 u
1
5 4 1 2
60 20 10 0
4 2 6 3
40 10 0 1
35 7 3 5 4 2
25 10
v 3 1 1 2

OunmHras njuaH onTUMal IUIaH, 9YyHKH Oapya Oym karaknapaa Sijaap mycoar. Jlemak,
onTUMaJ IUIaH Kylnaaruda oymaau.

[0 0 20 40]

Makcaa QyHKIUSACUHUHT KHAMATH Zpjn=375.

4.3. O4MK Typaaru TPaHCHOPT MACAJIACHHH €YU

bab3u TpaHcnopT Macananapuia K 3anaciapy Tanadiap WHFUHANCHIAH KUIUK EKU
KaTTa OynuIM MyMKWH. ByHmai Macananap o4MK TypJard TPaHCIIOPT Macalacu JACHUIaIN.
Bbynpait xomnapna coxra (duktuB) m+1 sxyHatum €xu N+1 kaOyn Kunuin (MCTEbMOIN)
KWIYBYM NYHKTJIAPU KUPTHIAH, SIbHU

ayg = Z b, —Z a, >0 yoki
j=1 i=1

b, = i: a, —i b, >0

i= i=l



By nmyHKTIapaa TpaHCIOPT XapakaTJapH HOJIra TEHI KWIKMO ONMHAIM, ITBHH Criq, =0
€KH Cj n+1=0.
Macana. Kylingaru o4k MoJIejIeIIIM TPAHCIIOPT MacaJlaCHHHA CYUHT.

by 3 3 3 2 2
aj

4 3 2 1 2 3

5 5 4 3 1 1

7 0 2 3 4 5

by macanana

Za - 16 > i!)l, =13
i=] F=1

HIyHUHT y4yH ONTHHYM COXTa TAJIaOTOpPHU KUPHUTaMU3, YHHHT Tanabu bg=16-13=3
O6ynanu. By coxTa myHKTHH KUpUTHO, MacallaHU Kyiujarnda €3amMus.

N D 3 3 3 2 2 3
1
4 3 2 1 2 3 0
5 5 4 3 1 1 0
7 0 2 3 4 5 0

By MacanaHy euu 7-IMKIJIa ONTUMAJ €YMMHH TOMAMU3, SHHU
X12=1, X13=3, X24=2,

Xo5=2, X26=1, X31=3, X3,=2, X36=2,

Y= 1:241:3+1-241.2+1.0+0-3+2.2+2.0=13

AMaJuil MAIIFYJIOT YYyH MacaJjajap

VYura Ay, A,, Az maxTa nyHKTIapuaa MOC paBUIIA a3, ay, a3 TOHHJIAH maxTa 0op. by
naxtanapau B;, B,, B3, B4 0a3amapra moc paBumiga B;, Bp, B3, B4 TOHHIAH TaKCHMJIAII
3apyp. Arap 6up TOHHA MaxXTaHM TamumI HapXu d;; 6¥ica, TAIIMITHUHT ONTUMAl PEKACHHU
TY3UHT.

1. ﬂ]"'330 1_]|=18”

10 13 16 9
2,=260 b,= 220 =117 s
2,=310 b; =300 12 15 18 7
b.=200
2. a,=240 b =150 9 12 15 18
a,=230 b,= 160 d= )‘0 13 16 19
a;= 230 h_]:l?ﬂ 11 14 17 10
b,=220
3. 314390 b| =240
2,=290 by= 230 18 15 12 15
ay=320 bs =310 d =17 13 16 17
bi220 T 16 9 17 16

A PR X ] T — X%



9.

10.

1.

2.

ﬂ1=20{}
a,=250
a;= 150

a,=250
31=200
a;= 150

a]=280
3.2:220
3.3:3 00

a‘=250
a,=200
a3= 150

a1=350
a2=400
a= 250

a,=250
a2=250
3= 250

a|=250
a3=270
a;= 170

b[ =180
b,= 120
by =130
b.s,:l?ﬂ

b, =130
b= 110
b; =190
b,=170

b=l 80
b= 270
b; =310
b,=200

b| =180
b2= 120
b3 =130
bs=170

b; =230
b,=270
b; =200
b4=300

b, =200

b2= 120

b3 =180
b,=250

b, =170
b,= 160
b3 =110

bs=250 _

6 9 10 8
d =[4 5 9 7
7 6 14 21
12 15 14
d =[13 8 11 20
19 16 12 21
3 15 )6
d =412 .59 =31 il
TR ' R R
20 15 16 13
d =3 14 21 10
12 16 19 17
15 16 13 10
d =[20 14 21 17
3 12 16 19
16 13 10 17
d =|15 21 14 19
20 3 12 16
13 10 17 19
d =|16 21 14 16
15 20 5 12




13.

14.

15.

16.

17.

18.

19.

20.

a;=350
33=300
a;= 370

a|=250
a,=350
ar= 300

a,=230
a3=400
ay= 280

a,=290

a3=3 10
ay= 240

a;=33f]
2,=370
az= 30':}

ﬂ|:340
a,=260
d1= 280

3]=300
31:28{}
d5= 220

311"400
32:250
di= 350

b| =320
b= 260
b} =215
bs=225

bl =190
b,=210
b3 =230
bs=270

b, =200
b2= 280
b; =250
bs=180

b =200

b,= 180
b; =220
bs=240

b, =130
bzz 28{}
by =230
bs=360

b, =200

b:z 240
b; =180
b,=260

bl =190

b,= 170
b; =240
b,=200

by =225
bg"—" 230
b; =335
b4=210
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10
13
16

13
19

17

10

13
16

12
21
iy

17
14
15

13

13

14
?
10

5

10

13

12
13
16

19 16
21 12
20 5

16 10
18 12
10 13

17 20
15 6

18 14
o S -
16 9

16 11
Rt B
1718

12 15
14 13
16 9

10 15
15 14
k7 11

14 17
11 22
18 21




Mag3yJiap 0yitnua caBoJuiap

1. TpancnopT MacaiaCUHUHT UKTUCOANI MAbHOCUHU TYUTYHTUPUO OEpHHT.

2. TpancnopT MacajlaCMHUHI MKTUCOAMI MaTeMaTUK MOJEIM KaHAail TaJKuH
KWJINHAIU?

3. Tapu¢ marpunacu Huma?

4. TpancnopT MacaJaCMHUHT PeXacH JeraH/la HUIMaHU TYIyHacus3?

5. TpancmopT Macajlaci Ka4OH OYMK TypJa Ba KauoH ENuK Typaa Oyiaaau?

6. TpaHcropT MacajacuHM €4nll KaHaal Oockuwiapaad nbopatr?

7. TasHY TJIaHHU TOMUIITHUHT KaHJal ycyJuiapuHu ouiacus?

8. OnTuMa riIaHHU TOMUIIHUHT KaHJal ycyJulapuHu Ounacus?

9. OnrTuman 1jIaHHY aHUKJIAIl KaHJal Kputepus €paaMuia aHuKJIaHa u?

5. YN3UKCHU3 JACTYPJALI MACAJIAJTIAPUHUA
TAKPUBUM EYHUI YCYJUIAPA

5.1. Yn3zukceus gactypiianm MacaJaCHHUHT KYHWJIHIIA

YMymMuii  Xonja UYM3MKCU3 JACTypJlalll  Macajach KyWWIHIIM — KyWHJaruda
(bopMyTUpPOBKA KUITMHAIH.

12, (X, X5,..,X, )= b, i=m, +1,m

f(x,,x;,...,x,) — min(max)
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Oy epza Xj; — OOMIKapuIl NapamMeTpaapu €KM YM3UKCH3 JAcTypiall MacjaacH €4uMH,
1=12,....n;

bi — pukcupnanran mapamerpiap, i=17,2,...,m;

f,gi — n Ta y3rapyBunra OGorimK Oepwiaran GyHKIwsUap, i=7,2,...,m.

Arap f ¢; umsukim Oynca, y Xoija Macaia 4YM3UKIM JAcTypjall Macajacura
aifmanagyu. Un3uKcn3 JacTypiaanl MacalaCHHIUHT MaTeMaTHK KYWHIMINH ITyHIaH HOOPaTKH,
IIyH/1ai xj — OOMIKAapUII apamMeTpiapyd KUAMaTHHH TOINMII KEPAKKH UKTHCOIMH MaTeMaTHK
MOJeNIa KeATHPHWITaH YeKJIaHWIUIap TH3MMH KAaHOATIAHTHPHII Ba Makca] (QYHKIHUICH
MaKCHUMyM €KM MHHUMYM KUIMaTra SpUIICHH.

Yusukcns JacTypiaml MacallaJapuHMHI MakcaJ (QYHKIUSUIApM Ba YEKJIAHUII
mIapTiapuaa KaTHAMIaguran (QyHKOUsIap W3MaHaETraH HOMABbJIyMIIADHHHT YH3UKCHU3
byskumstapunan uoopat Oymaau. Arap Ousra N y3rapyBum, SbHU X=(X1, Xp, ..., Xp) Ta
OornuK Oynran OupopTa (YHKUUSHUHT YEKJIaHW I TEHIVIaMalapu €KW TEHTCHU3JIHKIApH
TU3UMUHU KaHOATJIAHTHPAJAUTAaH MUHUMYMHHU TONHII Tajna® KuinmHTaH Oyica, Oy mapTim
MHUHAMaJJIalll MacajlacH MIapTCH3 MHHHMAJIall Macajacura KelnTupwiagd. by QyHKims
MHUHUMYMHU MaBXyUIMTHHAHT OUPHHYY TapTUOIH 3apypHil IapTu KyiHuaarnya Oynanu:

af (x)
cx

By mapT G yHKIUSHUHT CTaAlMOHAPIIUK IIAPTH JCHUITIa N,

Ym3ukcn3 onTUMaIall MacajlaCi €YMIN yCYJIM HYKTaW HazapuaaH HWKKA CUHEra
OymuHaIu:

e IIPTCH3 ONTUMAJIIAII MacaJlacu;

e [IAPTJIU ONTHMAJUIAII MacCaJIacH.

[lapTcu3 onTuMaial Macajacu Makcaja (GYHKIMSICHHHUHT Xe4 KaHJIad KylnMmya
IapTiIapCcu3 ONTUMYMHUHH W3/1a0 TOTHIITHU TaCBUPJIAKIU Ba y KylHuaarnda E3uajin:

=p(x)=0,

F(x)—max(min)

bynnait macnanap amanuéria >Kyaa KaM ydpanid, YHU €YMII YCYJIM 3Ca amaaui
ONTHUMAJUIAII MacalajlapuHHU €YUl YUyH acocuil OYIub Xxu3maT Kuiaiu.
Llapmau onmumaniaw macaiacuy yMyMUN X0J1a Kyiuaarnda €3uiaau:

F=f(x;)—max
9(Xj)<B;
djEXjSDj i:1,2,...,m; j:1,2,...,n

Otumannam MacajJacMHUHT OyHIail Macamacu ¥3 wuMra makcaj (yHKIUSCHUHU,
XamJia Kylumya yerapajioBui IIapTiiap Ba yerapaBui apTIApHU XaM OJIAJIH.

5.2 llapTcu3 onTUMAJJIAL MACAJACMHU €YU YCYJJIapu

Uu3ukcu3 onTuMalIall mMacalacu Xap Xwi ycyiuapaa ednnagu. VIXTuépuil coHnm
V3rapyBumim (pyHKIHS SKCTPEMYMUHH 13120 TOMHIN KyHugarnya aMmanira OmupuiIau.
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ABBano wu3naml OOUUIAaHFUY HYKTAa KOOPAMHATACU xoj, J=1,n Oepunaau. W3narmr
BaKTUHM KMCKAPTUPHUII Y4yH WIOKHM Oopuda GouutanFuy Hykra X°j, j=1,n msnamaérrad
AKCTpPEMYMra SIKWH TaHJIall Kepak Oymanu. Arap pean (aHUK) Macaya edwsaéTrad oyica, y
X0JIJIla MyTaxacCUC XaMMa BaKT SKTPEMyM TONWIAIWTaH KyTWIa€TraH COXaHW Oynmaau Ba
OOlUTaHFUY HYKTaHW YHTa SKMH KWiIKO TaHdaiau. Arap edymnaéTraH macajlaHu Iy coxa
MyTaxaccucu eumaéTran 0yica, y xojiga OOUUTAHFUY U3Jalll HYKTacH SXIIH TaHJIaHMAaCIIUTU
MyMKUH. BolutanFud SSKMHJIANTYB HYKTaCHHH TAHJIAITHUHT 3HT aCOCHH Taslabiapuaad oupu
Makcas GpyHKupmscy Oy HyKTajga HotaH Gapkin 6ymumy kepak, sieun f(X%)=0.

, &

Fixx:)

lopilgan
max

Hagigiy max
—— e Anighk

Y

3.1 pacm

DKCTPEMyMHU U3JIAITHUHT aCOCUH FOSCH KyHuaaruaan uoopar:

1. x%, j=1,n. BouwiasFuy HYKTaHH GepHIL.

2. bepwiran HykTaa OUpUHYH KajlaM/ia bj XapakaT NyHaJIuIIMHA aHUKJIAII.

3. 1) Kajam KaTTaJUrUHU KaOysl KUJIHILL

4. buprHYM KajgaM OXUPHU KOOPIMHATACUH aHUKJIALLL.

5. bupuHuM Kajamia SKCTpeMyM OeTUCH KNWUMAaTUHU XUCOOITaII.

6. DKxcTpeMyM Oenrucy 0axxapuIMIIMHI TeKIIUPHUIIL.

Arap mapt Oenrucu 6axapuiica, y XoJjiJa Iy HyKTaja 3KCTpeMyM TOMNMIraH O0ynaau,
aKc X0JI7a 9ca KeHMHIY KagaM OaskapHiiaiu.

Wznam ycynu neb IryHmaid ycyiara aiTHIAAWKH, yHAa D #yHamumHu Ba t Kagam
KaTTaJUTUHU aHUKJIAM YUyH (hakaT Makcaa QyHKIMICH KHHMATH UIILIATHIIA IH.

bynpail ycynnapra HoJIMHYM TapTUONM ycyiap aedunanu. ['pagueHT ycymnap xam
MaBxyx Oynu0, ynapra OMpHHYHM TapTHONM yCyuiap Aeinnanu Ba yiap b itynamummum t
KaJlaM KaTTaJIMTMHU aHUKJanaa Makca] GyHkuuscu OupuH4YM TapTHOIN auddepeHcuanu
KMIMAaTUHU WIUIaTay Ba YHUHT TPAJUEHTH aHUKJIaHA U,
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Heroton ycynmu xam mMaBxy OVim0, yHra HKKUHYH TapTUONIM yCyJutap nedunaad Ba
ynap b #ynanumay Ba t KagaM KaTTaJUTHHU aHUKJIAIIga Makcaa (YHKIHMSICH HKKHHYH

TapTHOIN 1udPepercrany KuHMaTUHU UILIaTaau
Heroton ycymn. x* nykra f(X) dyHKImsra MuHIMYM OepyBYM HYKTa OYIUINN YUyH

11y HykKTaga oepuiarad QyHKIMSHUHT TPaAUEHTH HOJITA TEHT OYJIUIIN KepakK, SbHU
Loy Of(X)
grad f(x )=——=0
ox

Mynpait kuauo, f(X) GyHkusra MuHEMYM OCpyBYM HYKTa MaBKyz Oyica, y HyKTa

KyWugaru
5 (x)

T _ =0
{’,'{

TEHTJIAMaHUHT eduMiiapu opacujnan Tormuinagu. Papa3z kKuiaiimmk X; HykTa ¢@(x)=0

TEHTJIAMaHUHT TaKpuOWi eunMu OVIICHH. @(x) QYHKIUSHU (X- X;1) HyKTa aTpoduaa éiiamMus

Ba YH/IaH UKKUTA KYIIUITyBYM OWJIaH yerapanaHud, Kyiuaarura sra 0yinamus
@(x,)

op(x,) o=
_".IT_{'L ‘I U Va X 1CI f_:ip{f]} .

ox
HKI/IHJIaHJquI/I KeTMa-KeTJII/IKHapHI/I

p(x)=@e(x )+

MyHOCa0aTHH XOCHJ KHjamu3. Makcan Xj, Xp, ... Xk
TONUINAAH HMOOpaT SKAHIWTUIAH Qoiganannd, Oy dopMmylaHn KyHugarmda peKypeHT
dbopmyna opkaau €3amMu3:
e - "P('rs.—l } . L {P(IJ. ..1)
X =X T B0 ) yoki Xy =Xy ——o
- {J‘.“-‘ ¢ (X)
ox

By dopmyna HeroTon dhopmynacu neinnanu.
HreroTon ycynu 6Vitnda xucoOian onuHaaH Oepuiirad aHuKINK £>0 COH yayH

Xk — X-1/<€
TEHICU3IIMK Oa)KapuJINyHIa KaJaap JaBOM STaw.

Macaaa. x°-5=0 Tenrnmamanunr mycoar eunmunu €=0,00001 anumknukaa HeroToH

ycynu OuiiaH TONHJICHH.
Eunm. bepunran TteHrnmamaHuHr euyumu 2 OwimaH 2,5 opacuna OyiaraHd ydyH
JacTia0Kd HOJMHYM eduM 71e0 Xo=2 HU ojamu3. bepuiran Macanaaa ¢(x)=x2-5 6yiaranu

yayH ¢ (x)=2x"
Hemak, yana HetoToH hopmynacu Kyhingarnda 0ynaau:

v =X ks k=123,
2x,,
0=2 OynTraHu yuyyH
X —lf3+l}=32‘3 X —lflzi— =2,2361
2 2 2 2,23
—{2,2’#6I+ —)=2,23605, |x =[2,23605-2,2361| -
2,236



JHemak, 6epunran Tearaamanuar €=0,00001 aaukaukaary eaumu x*=2,2361 skaH.
YUn3ukcus TeHrjaaMaiaap TU3UMUHM eduil yuyH HeloToH ycyan.
HproToH ycynu 4M3uKCU3 TeHr1amanap TU3UMHU YUyH Kyilujaaruya E3uiiajiu.

Xiwr = X — WHX) - F(XW), k=0,1,2,3,...
by epna

f'.l'l X, ox,

W'l(Xk) MaTpuia SIkoou MaTpuIacu JeHuIaIm.

HetoToH yCcynmuHUHT MoaudUKalMsJIaHTaH BapUaHTH XaM MaBxkya OynuO, yHma
TaKpuOuil eunm Oynran (xl(o), 9., x,@, HyKTanapaa xucobnanaau. by sca apudmernx
XucoOnanuiapuu OupMyHYa Kamatupand. Y Xonga wMoaudukanusianrad HeloToH
YCYJIUHU Kylugaruia €31l MyMKHYH.

Xier = Xe—= WH(Xo)- F(XW), k=0,1,2,3,...

Jlekun Oy MomuQUKANUATIAHTAH YyCYJJa aHWK eYUMTa SKUHJIAIIWII TE3JIUTH
CEKMHPOK OVaau.

M u ¢ o 1. bommanruy Takpuouii euum x19= x,9= x,9=0.5 Oynranga

1 (X1,X2,X3)=X1* X, +X3>-1=0
(X1,X2,X3)=2X1" X +4X3=0
fa(X1,Xa,X3)=3X1*+4X,+X3"=0

TEHTJIaMajap TU3UMHHHUHT TaKpuouii eanmu Hpl0TOH ycynuaa XucoOiaHCHH.

Euumr: by epna

301 1
L-;"W 0.5 'n.zmn:m-u:s-t] ~025 8 ;* 8
| . ]
=¥ =l 05| Fx)=l 05+4025-2  |=|-125]0  WU(X)=|— — —|
Ko =[x |=| 021 Fld) | * (Xo)=150 20 20|
0105 0.75-2+025 1.0 (11 7 1 |
! - ) - - —_— — — |
|40 40 40 |
Hetoron popmynacura acocan
) (3 1 1]
o' [05] | 8 8 8 | [-0.25] [0.875]
7 3
w0 =fos|-| 2125 |=] 05
: 1 |20 20 20 | o | 1o 17s
[« Los) it 7 | L-1o] (037
40 40 40 |
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Jlemakx, x1(1)= 0.875; Xz(l) = 0.5; X3(1) = 0.375. Dwumm xl(l); Xz(l); xs(l) JapaaH
2 2 2 P
dhorinananuo xl( ); xz( ); x3( ) JapHU XUcoOIaitmMu3. YHIa

0.875 [0.15625 ~1525 -3.75 -4.75

X, =05 | FX)= 025125, (X ;:—(4'?_ ©23.625 —2.625 —9.625
| ] i 1.75 )

0.375 043750 TP Z19.25 1225 -175

2 2 2
HbtotoH (opmynacura acoan x19; x,?; x3® map xucoGmaHca Moc pasuiia

KyWuarura TeHT 0yimaau

I_IW [0.78981 ]
| x| = 0.49662 |
[_1--5-*' | 0.36993

Xynnu ury uyn ounan X1(3); x2(3); x3(3) JIapHU TOIICAK,

If.rl"" P}_?RSE]W
| x| =1{0.49662 |

- i
| x| LU.JE}!}{JE

Oynmamu. Arap y4YuHYHU TaKpI/I6I/II7; eunM OujaH dYerapajaHcak, OepwiraH THU3UMHUHT
€YNMHUHU X1(3):0.78981; X2(3):O.49662; X3(3):0.36992 ned KadyJ1 Kuiamus.

5.3. JlarpaH:x aHUKMAC KYyNaUTyBYWJIAP YCYJIH

dapa3 Kuainuk, ousra ymoy
(X1, X2, ..y Xpn)
YU3UKCcH3 QYHKIUSHUHT KyHH1aru
g(X1, X2, ..., X,)=0, 1=1,2,....m
TEHrJIamMasiap TU3UMUHH KaHOATIAHTUPYBUYM MUHUMYMHU TOMHII Tajla0 KUJIMHETaH OYJICHH.
Kyiinnarn

F(X,s Xgnores Xs s s Agos A,) = 2 F(Xy Xgyeey X, )+ D 4,8, (X5 Xy X,)
€KU KHCKada

F(X, gy A) = A f(X)+ Y A8, (X)
i=1

X= (Xl, X2, .1, Xn), l:(/’il, /12, . lm)
byukuusHu Ty3amus. by dynknus Jlarpamxk @ynkuusicu neiunanu. Ag, A1, Az, ..., Anm
Jlaepanoic anukmac kynatimysuunap oetiunaou. Arap Ag=1 6yinca, Jlarpanx QyHKIuscu
Jlazpanscnune Hopman Qyukyuacu NeHunaau.

Jlarpamx pyHKIMAcHAaH Xj, j=1,2,...,n Ba i=1,2,...,m y3rapyBunnap Oyiinda xycycuit
Xocujanap ojaub Holra TeHraTHpPCaK, KyWnuaaru TeHriiaManap TU3UMUHI XOCHIT KHJTaMU3.

(Y A =TS ST Ao (X
{.P[A,A]__f,f{-,]f_l_'_zll cg.( Jz{]
i=1

ax ox

X i

or (ﬂj—l-ﬂ}- =g (X)=0, j=12,...n, i=12,.,m
aA,




By Tenrnamanap TM3MMUHU BEKTOp PopMajia €3amMus

OF(X,A) OF(X) ;08 _ o(X.4) =g(X)=0
aX oX oX A )

[ynngait xkuamb, 6m3 Jlarpamk ycynau OujgaH N HOMabIymMiaud M+l TeHraamanap
TU3UMUHHU N+M HOMabJIyMJId N+M TEHTIaMallap TU3UMHTa KEITUPIUK, EKM OOIIKa4Ya KHIHO
aliTrana OepuiTaH MAapTIA MEHAMAJIIAII MacaJlaACHHU MAapTCU3 MUHUMAJUIAIT Macalacura
KEITUPJIUK.

Oxupri TH3UMHH KaHOATJIAHTUPAIWUTAH Xg HYKTara HOpMAl MUHUMYM HYKMA,
KYHIITaH Macajiara 3ca HOpMAJl Wapmiu MUHUMATLIAW MACALAcU Oeuulaou.

(xlo, xzo, xno, /110, 120, veer Am O) HyKTara — KyHwiran mMacajaHuHT euyuMu €ku Jlarpanx
(GYHKIMSICUHUHT CTallMoHap (KPUTUK) HYKTACH JACHUIIAIH.

5.4. lllapTam onTHMALJIAI MACATACHHM €YU AJTOPUTMH

MabiyMKH, ONTUMaJUIANI Macajlacd YMYMHH X0JiJ1a Kyiuiarnda €3uiiajiu:
F=f(x;) ?max
9i(X))<Bi
djSXjSDj i=1,2,...,m; j:1,2,...,n

bu3 Ounamuzku Oy mMacalia MapTiIv ONTUMAIAl MacalacuIup.

By macananu eyumHMHr OMp Katop ycyjuiapu MaBxkyA. MabiayMku JlarpaHKHUHT
aHUKMAaC KyNauTyBYWIAp YCYJIMHUHI aCOCHUM FOACU IIAPTIIA ONTUMAJUIAIl MaCalaCHHU
HIapTCU3 ONTUMAIJIAII Macajlacura KeJITUpuIl O0yiu0, y Kyduaarnya amaira OlupuiaIm:

1. YerapanaHui TEHICU3JIUTH TEHIJIaMara y3rapTUpwuiIaan

Vi(x)=0i(xj)-Bi, i=1,2,...,m; j=1,2,...,n
2. Yerapananuill Kyiugarnda €3uinaan
Vi(x)=0, i=1,2,..,m; j=1,2,..,n
Xyaau myHaan yerapaBuil mapTiaap XaM y3rapTUpUIaif.

VY Xonaa mapTau onTUMAaIalll Macajlacu Kyhuaarnda oymaau.
F=f(x;) #max
Vi(x)=0, i=1,2,...,m; j=1,2,...,n
3. Macana Jlarpamx GyHKIMSICH KYPUHUIIN]IA TACBUPIIAHAIHM.
Lx;,, 4)= f(x,) Zi_.!"l{ X;)—>max; i= E j —ﬁ

i=]
by epna A;j— Jlarpamx kymaiTyBuncH.

4. Xycycuil XOCWJIaJTapHU aHUKJIAII Ba TEHIVIAMAp TU3UMHHHU TY3ULI
oL(x.,A,)/ ox. =0
OL(x;,A,)/ 0\, =0
i=Lm f=1n

5. By Tu3umuu eun0 A;ra HECOATaH SYHUIIL.
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6. Tomwiran A; kuiiMaTapuau Jlarpamk ¢yHKIEsICHTa KYIITUII Ba IIAPTCH3
ONTHMAJUIAII MAcaIacura Kejauul.

7. OnuHraH mapTcu3 oNTUMasUIalll MacallaCuHU IoKopuaa oepuirad HeroToH
yCynuaa equl.
Macana. Kyiinaaru maptiv onTuMasiall MacalacuHu Jlarpank KynauTyBuniapu
yCynuaa mapTCu3 ONTUMAIIAN MACAIACUTA KEJITUPHHT.
F(X1, X2,) = Xy + X2 = min
X2+ %=1
1. TusumHM Kyhugaru ¢popmaaa €3aMu3
F(X1) = Xy + X =~ min
X12 + X22 -1=0

Macananusr rpaduk HHTEPIPUTALIUACH KyHHaru 5.2 pacMmia KeITUPHITaH

A4

2. Jlarpanx QYHKIMSCUHU Ty3aMH3
L(x;, A;)=x +x, —A(x' +x2=1) > min; i= I, j=1.2

3. Tenrnamanap TUBUMUHM €3aMU3

=

oL/ox, =1-2A,x,=0

5_.'{; / ﬁx}_ = ]. - ZJLJI: == U

o e 2- _3

OL/0A =—(x +x;, =1)=0
4. Tenrnamanap TU3UMHUHHU €4UO Ay HU TONIAMU3

: 1
A =—
2x,

5. Tonwiran A, KuitmaTau Jlarpanx ¢yHKOMscUra KysMus3
L(x;, A,)=x +x; = 1—_{.\:[ + x5 = 1) = min;

=

[Mynaail KWKO MApTIM ONTUMAIIANT MACAJIACUHU IIAPTCU3 ONTUMAJIALI
Macajacura KeJaTUpIUK.
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AMaJuil MalIFYJI0T YYyH Macajajap

Ky#innarun macanar Jlarpamxk kynaiTyBuuiIap yCyJIHMHH KYJs1ad €4MHT.

L 2.
F(x,,x;)=xx, — max
x +2x,22 F(x,x,)=xx, — max
X +2x, =6 x, +x, =1

2x, +x, <10

3. 4.
f — _s,-li + 11 + X; — max f XXz + X,X;3 (max)
(x,+x, +x, =4 (x, +x, = 4
2""‘: —3x, =12 | X, + Xy = 4
4. 6.

F""'W-- 4:{]"'3_'-{: .[;mir.: X }

I
I
-
bl
]

-
I
!

5.5. I'paguent ycyaiap

Yusukcus gactypiiall MacalalapuHU €4MIlIa SHT Ky KyJUIaHWIaAuraH ycysuiapaaH
Oupu  rpagueHT  ycyutapuaup. — OYHKUUSJIIADUHUHT ~ MUHMUMYMHHH — TOMHMIIJIA
KYJUTaHWIQIUTaH TPAaJMCeHT yCyiuiap AacTiaOku TaHmad onuHrad X TakpuOWil €4YnMMHUHHU

TeHrnamMaHuHI aHUK €4YMM HyHanumu OVilmdya KeTMa-KeT aHUKJIWTHUHHU OLIMpPHILITa
acoCJIaHTaHIup.

Taspud. n ymuosmu R dasona 6epunran F(X) dynkumsuunar X HyKrajgaru
TPAMEHTH TPANL £y ) - dF i*’l 1) 1e6, F(Xo+ AX) — F(Xo) 4ekan opTTHPMAHUHT YH3HKIN

oX
Kucmura antunaau, seHu F(Xo+ AX) — F(Xo)= grad F(Xo) AX+0(AX).

['panuenTt ycymmap 4Yu3uMKIuM OYyiMaraH MacalajdapHH €UYHUIIHUHT TaKpHOui
ycyiiapura KMpajau, YyHKH, yJaap aHuK KMAMaTHHU (akaTriuHa yekcus ((akaTruHa ajJoxuaa
XoJIIap/ia YeKsin) Kaaamaa oepau.

['panueHT ycynna Yu3uKIv OyIMaran AacTypJallHUHT UXTUEPUN MacalacHHU CUUII
MYMKHH, OYHUHT y4yH (pakaTrMHa JIOKal SKCTpeMyMHH Tomuml etapid. LlyHuHr yuyn
yIIapHU KyJUlall KaBapuK JacTyplialll MacallaJJapuHU edullja KYNnpok camapa Oepaau,
YyHKHU Oy epjia JJoKaJl SKCTpeMyM OMp BaKTHUHT y3ujaa ri1odan Xxamaup.
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X HUHT Yy3rapuin coxacunaa derapananmarad f(X) QpyHKIHSHN MakcUMaIaIITUPUII
MacllaCuHH KYpuO unkaiuk. F(X) G yHKIMSHUHT 3KCTpeMall KHHMATHHN HXTHEPHI MaBKYy/I
euanuMiaH, Macalal Xy = (Xik;...;Xnk) HYKTaJIaH O0Nn1ad KUIUPUIT MyMKHH.

F(X) ¢yuxkuusauar X, Hyktamarm VI(X) rpaaweHtH ne0 myHmail BekTopra
ATUIAIMKK, YHUHT KOOpAMHATAIAPH MOC Y3rapyBuu OVyiimua OJMHTaH OMpUHYH TapTHOIU

XOCWJIAJIApHUHT KUMMaTura TCHI', AbHHU
i

Vi (x)=| Z AT

o
\ c.x.‘k ox,, )

bepunran Hykragaru ¢yHknus rpagueHTH f(X) QYHKIMSHUHT TE3pOK YCHII HYHATUIITUHH
KypcaTaau. Xy HyKTaHUHT I'paJUeHT OYiad stHru HyKTara KY4UpUIMII TEHIJIaMacu

Xk+1 = Xk -ﬂk Vf(Xk): 0 (51)
ra TEeHr OyiraH TYFpu UYM3HMK OpKaJIM amaira omwupuiaau. by epna Ay —yHpail connu
y3rapyBuuku, yHra kapab VX, = A VA(X) kyunin KagaMHUHHHT KaTTaJIMIH Y3rapai.
OyHKIMS SHI KaTTa KaJamra SpHIIaguraH Ag KaTTaaurd (QyHKOHUS SKCTPEMYMUHUHT
3apypuil MapTUAaH TOMWINIINA MYMKHUH:

1\ Af (A
"'[::; t) =Vf(x,,,)V/(x,)=0 (5.2)

i

Ay TmapaMmeTpHH xucoOmaraHmaH cyHr (A HuHT KuiMatuau (5.1) Ta KYyiuno)
HaBOATAAru Xy+; HYKTa TOMWIATU. Xy+1 HYKTaJla sHa TPaJUMEHT TONMaMU3, XapakaTr 3ca
Xieo = Xer1 ~Akrr V' T(Xes1) TVFpu umsuk opkanmu sHru V' f(Xe4p) TpaaweHt Oyiinad
byakius  ymlOy WyHanMMIIga OHHT KaTTa KUMAaTra OSpHUINaguraH Xg., HyKrarada
amajra OWMpHIagd Ba X.K. Eumur sxapau (byHKum{ TpaJUeHTH HOJTa TEHr Oyirax
X HyKTa TOINWITYHYa IABOM dTagd. X Hykraga f(X) Makcanx (YHKIHSCH MAKCHMAI
KHIMATTa dPUIIAJIH.

Macana. f = 2x, + 4%, — x> — X (GYHKIUSHUHT MaKCUMYMHUHU TONUHT. Euuin
*apauu xg = (4;4) HyKTagaH OOIUTAHCHH.

Eunm. f(X) ¢yHkuusHuHr xap Oup y3rapyBuMcH OyiiMua XyCcycHid XOCHJIaJapHU
tonamu3. df / dx; = 2 — 2xq; df / dx, = 4 — 2X,. Xo HykTajaru QyHKUIUS — TpaJuCHTIApU
V' 1(xo)=(2-2*4; 4-2*4)=(-6;-4) ra tenr 6ynunaau. X0 nykragan V f(Xo) rpagueHt Oyiinad
SIHTHM X1 HyKTara Kyuupamus: x;=(4;4)+\q(-6;4)=(4-6)A\q;4-41).
X1 HyKTagaru GyHKIUS TPaIieHTIIApH
Vi(x)=[(2-2(4 - 64,04 - 2(4—44)]=(~6+124,; —4+84,).
DKCTPEMYMHUHT 3apypHil IIApTH KyHHJaru TeHTJIaMaHu Oepaan
d[af ]

- Vix IV (x,)=(—6+124 H-6)+(—4+84,)(—4)=13-264, = ().
A,

By epman kenu6 unkamguku A o = 0.5. d* VF / dy° = -26<0 6yuranu yuyH, Tonmiras
Ao kuitmat VE(Ao)pyHKIMSHUAT MAKCHMYM HYKTACH OYIaIi.
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Kunupye tpaekropusicuaaru HaBoaraaru Hykra x;= (4 - 6 - 0,5; 4 -4 -0,5) = (1;2)
Ba Vi(x)) = (2-2*1; 4-2*2) = (0;0). demak x;= (1;2) mynmaii HyKTakd, yHIA (QYHKIHS
V3UHUHT MakcuMmal Kuimatwra spumaam f(x;) =2 - 1 +4 -2 — 1 — 4 = 5 (Oouwianruy
Hykrana f(xg) =-8). 5.3 pacmaa Oepuiran MacajiaHuHT rpadUK KYPUHHUIIN KSITHPUITAH.

5.3 pacm

OHIYM YM3UKJIM OYJIMaraH AAacTypJallHUHT dYerapajaHraH MacalaJlapuHUA EUHIIra
yTaimk. MacanaHuHT Ma3MyHU KyHuaaruya: Kynuaaru

aix < b;
x>0, (5.3)
X=(X1; s %) @ = (Qj1;.; Qn)

gyerapaym f(X) (GyHKUMSHUHT MakcUMyMmMu TomwicuH. by epma f(X) ¢yuxyus
oughgepencuannanysuu OOmur QyHKyUAIOUp.

By xaOu MacananapHu edMijja UKKUTa X0J yupaiau: 1) makcan QyHKUUACH ArOHA
JKCpEMyMIra 3ra Ba y MAaBXKyJ €4YMMJIAp COXAaCHMHUHI HYMAa >KoWjamradH. by Xonga
MacajllaHM  €4HuIl JkapalHM (Xo ONTHMal HYKTaHM KUAMPHIN) IOKopuaa  OacH

STHATAHJAH MYTJIako (apk KuiMmaiam; 2) Makcaa (QYHKUUACH MAaBXKYyJ COXaHHHT
yerapacuja JKOWIalral HyKTaJa 3KCTpeMan KuimaT KaOyn Kuinaaw. by Xonma macamanu
€UMI KeTMa-KeTIIMTH KyWhujarnda Oynaau: Arap OONIIaHFUY HYKTa MaBXyA COXaHHHT
M4Ka >Koiiamica (xaMMa YeKJIaHMIUIap KaTbUM TEHTCHU3JIMK KYpPUHUIINJA TacBHpJaHca),
KYUYUIIHA TpajueHT Oyimad amanra omwupum napkop. Jlekun HaBOaTmarm HyKTaHHHT
Xk+1=Xk + A VT(Xy) xoopaunaTanapu (5.3) garu mapTiapHU KaHOATIAHTHPHIN KEPaK, SbHU
KyHHIard TEHTCU3IUKIIap Oa)KapyiIHIIy IapT

a, [,_"L';_ + }‘"k?f.[x’: ]] < p’_!}; (j- = L, v s HI);]';. (54)
X, +AVf(x)=0 |

&
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(5.4) TeHrmamamap TU3MMHMHM €UYMII HaTWXKacuaa Xl HyKTa MaBXKyd OpaJIHMKKa
TEruIuUTH GYIraH Ay Y3rapyBUMHUHT MABXKY/ KuiMaTaap opamur [ ; A ] Tommmamm.

VI (% + & V f(x) =0, (5.2) TeHrmamanapHu €UYHWIN HATHW)KAcHUIa TOMWITAH Ay KUMMaT
[A; A ] opanuKka Terumm GYIMIIM Kepak. Arap Ay KMIIMaT OpajHKIaH TalIKapuaa érca,
A« cudartuma A onuHamM. KyMIagaH KMAHPYB TPACKTOPHSACHHHHT HABOATIATH HYKTACH
(5.4) TUBUMHUHT TEHTCH3JIUTHTa MOC KEITYBYHM YerapaBUil THUMEPTEKUCIHKAA ETaaH, ITyHU
XpucobOra ojn0, TH3MMHHU €4HIIIa k”k TOITHJIA .

Arap OouutaHFuy Xy HYKTa 4erapaBUil THIEpTeKUCIuKIa €rca (€KUM KUAUPYB
TPaeKTOPUSCUHUHT HAaBOATAArd HYKTacu 4erapaBuil TpaekTopusija €THO KoJica), MyHaIuIl
MaTeMAaTHK JacTypJalIHUHT

aife = by
(5.5)
Ind =
TEHINIMKIap Oakapuiagurad | jap ydyH Kyiumarn €paamMud MacajacHHH €YUl OpKAaJH
aHMKJIaHAIN:
Ty = VI(xi)rc(max);
(5.6)
aifk<0

oy epna ry = (fea;...;lkn); 'Z! (5.6) Ba (5.5) mapt Xk HyKTaHUHT MaBXYyJ coXa

gyerapacura TETHIILIN OV eKI/I oynmacnourunu, ((5.6) maprt Xy, HyKTagaH [, BEKTOp
Oyiinya KY4YupHI MaBXyJl COXaHMHT Huyura €KW yerapacu OVina® HyHaNTaHIUTUHU
aHuknaiam, (5.5) mapr aca Iy KaTTAIMKHM 4Yerapanam ydqyH 3apyp). Kunupys
TPACKTOPUSCHHHIHT KSHIHTH Xys1 = Xk + A g [« HYKTACH yuyH 'k ¥3rapyBUMHHHT KHiMaTH
TonMIaAM. ByH/a SKCTPEMYMHUHT 3apypHii IIapTH V(X ket) =0 ch06ra OJIMHATH.

Euwnm sxapaéum Ty = Vf(x k+1) Nk = 0 OVIIMIIMHKA TABMHIOBYH X ka1 HYKTa OJIMHTaH/Ia
TYXTAlIH.

Macana. —x; +x, < 1; 3x; + 2X, < 6; X3 > 0; X, > 0; yekmaHUIUIApHU XUcoOra ojraH
xomma T = 8x; + 6Xo- 2)(12 - X22 HU MakcuMayutamtupuar. Ontuman kuaupys (1;0.5)
HYKTaJlaH OoIIlJIaHa IH.

Euwum x9=(1; 0.5) Hykra maBxyn coxanunr mumna éraam Ba f(xo) = 1.75.
Kelimarn x; HyKrara Ky4yumn WyHamumm cudaruaa Vix) = (8 — 4xq; 6 — 2x))
TPaJIMCHTHUHT WITHAJIUIINHA OJIAMU3. Xo HyKTaaaru rpaaueHt Vf(xp) = (4; 5) # 0 ra TeHr.
byHnan kenu0 4uKKaH X0J/1a HaBOaT/Aarn HyKTaHUHT KOOpIWHATAIAPHHN Kyinaaruda €3uo
OJIMII MyMKHH:

X1 =X t+ }\,ov f(xo) = (1, 05) + Ao (4, 5) = (1 +4);, 05+ 5}\,0)

X1 HyKTa MaBXyJ coxara TETHILIM Oyiaguran A, y3rapyBUMHUHI Oapya Kuimatiap
opanuruHu Tonamus. by xonaa (5.4) TeHrcU3MKIap TU3UMUHUHT KYPUHUIINA KyWHAaruya;

42, +0.5-54, <1;]
+124, +1+104, <6; |

1+42, >0; |

—1-

L.i-.-"



By T3MMHH eunm HaTmkacuma [Lo | A o] = [-0,1; 0,09] opammk Tommzamm.
dVT/(dAg) = V(X)) VT(Xo) = (4 - 16)g; 5 - 10A0)(4;5) = 41 - 11425 = 0 um eund, Ao = 0,36
SKaHJIUTHHU aHUKJIaiMK3, YOy KuiiMataa QyHKIMS SHT KaTTa KuiiMarra spuinain. JIekus,
kuitmat [ ; A o] = [-0,1; 0,09] opamukka Ternmum smac. Ilyrunr yaya Ao = 0.09 1e6
oJIaMu3.

SAurm x; = (1,36; 0,95) HyKTa UKKMHYM YEKJIAHUII TEHTCU3JIUTU (7\,0 = 0.09 kuitmat
TYFPU KEJIyBUM TEHTCH3JIMK) OWJIaH aHMKJIAHYBYM 4YETapaBUil TYFpU YM3UKIA ETaAM. X
HykTraga GyHkiusHuHr KuiMata f(X;) = 11,98 > f(Xg) = 8,75. X; HykTa yerapaBuii TYFpH
YU3UKaa ETraHd Y4YyH KEHMMHIH X, HyKTara YTUII HYHaNuMIIMHU [; BEKTOp Oyiinya
aHUKJIaiiMu3 (rpagueHT OVinYa xapakaT MaBxXy/l cOXaJlaH YMKUO KeTuira oinub Kemnaman).
BEKTOPHHM aHMKJIAII yuyH épaamun (5.5) — (5.6) macamacuau €310 oramMus:

ar1=(3;2)(ry1;r12)=3ty; + 2r1,=0; yekmaHUIIUIApHHU Ba :r,| = *'u""]::ll_+ rlé =1 HH xEcobra onmod
Ti= VI(Xy) ri=(2.56; 4.1)( (r11;r12)=2.56 ry; + 4.1 ry, HY MaKCUMAJLIAIITAPHHT .

bepunran macajlaHWHT TEHIJIaMajlap TU3MMM MKKUTa eunmra dra: (0.5568; - 0.8352)
Ba (-0,5568; 0,8352). by eummmapuu T; ¢ynknusara xyunb, T; # 0 QyHKIUSICHHUHT
makcuman kuiimatura (-0,5568; 0,8352) na spUIIMIMIIHHUHT TYBOXH OYyaammu3, SIbHHU Xi
HykraaaH r; = (-0,5568; 0,8352) 6Viina0d, MKKHHYM YerapaBuil TYFPH YU3UK OPKATU KYUHUIII
kepak. KelMHI1 X, HyKTaHUHT KOOPAMHATAIapU Xo= X1+A41r1=(1,36-0,55681,;4,1-1,6704M,).
A1 Y3rapyBUMHUHT MaBXyJ KUWMATIap OpPAJIMFUHU SHA aHUKIAWMH3, YHIA X, KUKWMAT
MaBXKyJI coxXara TETUIUIA OYJaju. X, KAHOATIAHTHPHUIIN Kepak OyiraH 4YeKIaHHILIAp
TU3WMHIa WMKKWHYU YEKJIaHUII KupMmaiiaw, dyHkd Oy HyKra ymlOy 4YeKJIaHUIl OwiiaH
aHUKJIAHTaH uYerapaBuil TYFpu uM3uKIa €ragu. bepwiran TH3UMHM €4uO OpaJMKHU
TOTIAMU3:

[Ao; A o] =[-1,1; 1,01].

3. 4-pacy
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DKCTPEMYMHUHT 3apypHil apTu

O v (x,)r = (2,56 +2,22722,)x (~0,5568)  (4.1-1.67044,) x (0.8352) = 0

A,

naH ¢oiganannd, A1=2,2 SKaHIMTHHM aHuKIaiMu3. Jlekun A,=2,2 [-1,1; 1,01] opanukka
TETULLIA 53Mac, IIyHUHT YYyH k*lzl,Ol ne6 omamms. Aurm x, = (0,8; 1,8) HykTa
YeKJIaHUIIAp TU3UMUHHHT OWPUHYM Ba WKKUHYM TEHICHU3JINTUTA MOC KEJyBYHM HKKHTA
yerapaBuil TYFPH UYM3HKJIAPHUHT KecHImIMacuaa €Etaan. by Hykraga QyHKIus
f(xp) = 12,68 > f(xy) = 11,98 > f(Xo) = 8,75 X, HyKTamaH Kyuuin WyHamumu r = (a1 f)
BEKTOPMHHM TomamMm3; Iy + I = 0,3r +  2ry; 4YexknmaHumnuiapHd XucoOra omimo
T,= VI(X,) r, = 4.8 + 2.4r, = 0 HU MaKCUMaJLIAIITHPUHT ||’2|:\/ [ + [ = 1.

Macananunr tenrnamanap tusumu I, = (0;0) eunmra sra. OnuHran HaTuxaHu T
¢byHknmara kyinb6, makcumym T = 0 HM Xocwia Kwiamu3, Oy JEraHH X, Makcaln
GYHKITUSCHHUHT MaBXKyJ] COXaCHUIard MaKCUMYM HYKTAaCHUIUD, SbHU XZZX* max f(X*):12,68.
5.4 pacmman xypuHuO Typranaexk f(X) HUHT YM3MFU MaBXKYJ COXAHHWHI derapajiapura Xp
HYKTaJla ypUHAIH.

AMaJIMi MAILIFYJIOT YYyYH MacajaJjap
OnTuManIamTHPHII )KapaéHUHHU KYpCAaTHIITaH HYKTalaH 001u1ad Yu3uKiIu OyaMaran

JacTypiall MacajlallapuHd TPAJUueHT yCyijJa €4YUHT, €YUMUHHM TpaduK ycylaa Xam
TaCBUPJIAHT.

F A 2 . - N : ' - 1 ) a
J=4x +x; —4x, — 2x, (min); f=2x2+2x} = 2x, = 2x,(min);

()
Ia

S =x + x5 —6x; —4x, + 20(min); f=10x, +10x, — x” — x7(max);

x, = (1 1). x, =(0; 0}

5 0.
f =4x, +6x, —x; —13(max);
[ =5x, +5x, = x; — X5 (max); X 4%, <7; )
x, = (2:3). 2x, +x, <10, x, =3 1)
X200 x, 20
7. g

£ =5x, +8x, - 2x; — 2x; (max);

X% +2x, =8 ) .

' - ) 2x, +x, <6 :
3y, +2x,=12; x, =03 1) | _

: . ! —x +2x, <2 x,=(0:,0)
x, 20 x, 20, _

: x 20, x,20;



9. 10.

f=8x +6x, - 2.1',2 .ﬁ{mux}; f(x)= 1 -2xx, + 2.x§ - 2x, = 6x, = min,

—-1'|+-T£i;]:- l X, —1:"_’2

x, +2x, £3, v, =(2;1) —x,+2x, €2

x, 20 x,20; | x,x, 20

11. 12.
f(x)= 2515 min
X, + X, 1 .
- AV (e e :
X +x,<7 flx)= {:r, 4)" +(x, —2)" — mn
2x, +x, <8 X +a €3
x +2x, =4
x, <3 ' .

) x,x, =20

XX, =1
13. 14,

e ]. p 2 ]. ; ! 2 = .
flx)= E{II -3/4) + E{li —3/4)" = min £(x) = —x,~5x, - min
x, +x, =1 g(x)=x+x-1<0
X,x, 20 glx)j=-x+2,-1=0

5.6. Excel nactypuii Bocutacuaa YM3uKCH3 JacTypJiaml
MAacaJacMHM equIl

Yusukcus gactypiain Macanacuau Excelna euniau xypcaTuin yayH Kyiugard peant
MacajlaH! Kapanmus.
1-macama. bepuiran xaXmild mapajuIeTIONUIIe]l MAaKIgard 0aKk YI9aMHHA aHUKJIAII
Tanald STUIICHH.
bak xaxxmu
V=abh
Tynmuk cuptu
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S=2(ab) + 2(a+b)h=2(ab+(a+b)h)
Keraguran matrepuan 6axocuHu Kyiinaarnda Ka0ys Kuiamu3
c=kS
Oy epaa K — Oup Oupiuk MaTepual 103acu 0axocH.
by dbopmynara S Hu Kyinb Kyimaarura sra 6yiamus
c=2k(ab+(a+b)h).
Bynapuu xuco6ra onu0 onTuMasiaml MacalacuHU Kylnjaaruda (opMyaIupoBKa KUIaMHU3
V=abh — max
2k(ab+(a+b)h)<c
a,b,h>0
by macamaHuHT KylWwimmm myHAaH wOopatkw, Oak @, b, h ymuamman mysmail tomwmm
KEepaKKH, YHTa KETaJUuraH MaTepuaj HapXy C JIaH OIIMAacHUH Ba YHUHT XaXMH V Makcumal
Oy JCcuH.
Macananu equin yuyH KyHuaard aHuK KuiMaTiaapHu KaOys Kuiamus:
k=10 mune cpm/m®, c=100 mune cjm.
VY xona MacanaHu siHaJla aHUK KHJIMO Kyinaarnda €3amMus
V=abh — max
20(ab+(a+b)h)<100
a,bh>0
by macananu Excel nactypuii BocuTacuaa eUuIIHA KYpUO YNKaMH3.

Excel nactypuwii BocuTacwga YH3WUKCH3 JACTypiall MacallaCHHU CUUII YHA3HKIH
JacTypJialll Macaiacujial Kyiuaaruiapaad Gapk Kuiaaau:

- U3J1aHaéTraf y3rapyBuniap OOLUIaHFUY KUHMaTH Oepuiiaiu;

- “llouck pemenna’ mpouexypacu onHacuHHMHT “‘IlapameTpsl” nuamor owWHacuaa
“JIuneliHasg MozeNb” OeNTruIaHMACIUK (KUPUTMACIIHK) KepaK.

Nkxkuaun dapk TyHmIyHTUpHII Tanad »JTMmaiinu, OupuHUMra »3ca KyWuJard
TYIIYHTUPUIIHU Oepuill Kepak. borutanruy on KHIIMaT MyMKHUH KaJap ONTHUMall €4uMra
AKUHPOK KWIMO TaHJIAHUIIM Kepak, Oy y3 HaBOaTuAa MacallaHW €YMIIHM Te3naTaau. by
Tanab xoxwiira Kapad, JEKWH acocuil Tanad Makcan GyHKiuscu Oy OOIIaHFUY HYKTaJa
HOJITA TEHT OYIMaCIUTUIND F(on);tO. by kepaxiu tanabaup, yynku, AFy kuitmaTi Houira
TeHr 0ynuo, Xxucobnaiaa Hoara OYIuIT XOCHI OVIH0O KoJa Iu.

Okopua Oepunran macananu Excel na eunmira yramu3s Ba yauunr Excel na kagamoa-
KaJlaM OaKapWIMII aIrOPTMUHU Oa€H dTaMu3:

1. Bepunran 4ynM3uKcHU3 AacTypiaml Macajiacu OCpUIHILIMHNA KUPUTAMU3:

1.1. Macana mapTUHU KUPUTHIL Y4yH popMa Tal€piar.

1.2. Kuputuim
e XaxM Ba OaXOHU KUPHUTHIIL;
e bonuranruy on KUUMATJIApHU KUPUTHIL;
e B3,C3,D3,E3 sueiikanapura (on);tO TanabHU KOHAMpUII Yy4yyH 1
KAAMATIINK KHPUTHIIL.

L . Varapyeruap ‘

2 - : .

3 Kival 1 1 1
4 Tlacku qerapa 0 0 0
5 BoenaHHmmap
6
7

Benrinam KaTTATHK Oenrt CHI TOMOH

S - - PP W W —




2. Eunmi.

2.1. Harwxkanap uukaguran sdeiikanzap ¢opmarura COH Kacp KUCMU Y4YyH COH
OenrvucuHM aHMKnam. Macanad, OU3HUHT MacajgauMu3ja Oy siueiikanapra BeryiajaH 2 0enru
KUpUTUII eTapnuaup. byHM amanra owmwupum syeiikamap ¢opmatura kupub amanra
OLLIUPUIIAJTIH.

2.2. Menwogan “CepBuc” Ba keilmHn —“Ilouck pemeHus” mpolueaypacu MYJOKOT
OfHacHUra Kupuiaau.

Mouck peweHun 8}
] YCTAHOBHTE LENEBYIO AUEIKY: gces | BenomTe |

PasHoR: {3 waxoma O : 0 ——
O MOHOMY 3HAYEHMO () JHaYEH0 S

‘ 7 My mMansHoNy IHaueH10
Marsngn s-erion

§38$_3:$0$3 f}_ﬂ TipeAnonaxTs |
Orparoteros: Japametpel

4643 >= $8$4
§C43 > $C54
$C49 <= $£49
4043 >= 4044

| BoccranoenTe |

[ Yasmrs

Cnpasxa

2.3. Macana mapTiapyuHu TYJIAUPUIL.
Kyinnarunap tynaupuiianm:
- Makcaa pynkmusicura C8; MakCUMaJUIAII TUPHIIL,
- ¥3rapanuraH siuerikanapra B3:D3;
- yerapasuii maptiapra B3>=B4; C3>=C4; D3>=D4;
- yexsanunuiapra C9<=E9.

2.4. Macanann eunmra ytum — “Tlouck pemenus” mnpouenypacu MYJIOKOT
oitHacuman “IlapameTpsl” nuanor oiHacura yTwiaad. by oiiHaga onTUMall €YUMHU M3JIaIl
napamerpiapu OenrunaHaau. By mapameTrpiap MabHOCMHM Owidin — yHY4a  Tanab
sTuAMaiau. Makcuman BakT, cekyHida aBTomaTuk paBumiga 100. Urepauus conu

yerapacu, aBromatuk paBumiga 100. Arap Oy mapameTpiiap €UYUMHH TOMHIIAA €TapJH
Oynmaca, dSKpaHJa MOC MabJIyMOT YHUKaau. AHHKIMNK KAWMAard aBTOMATHK pPAaBHIIJA
0.000001. By eunMHMHT IOKOPH Japa)kajja aHUKJIUTUHUA TAabMUHIIAN]IH.

2.5. MynokoT napyajard KeITHPWITaH TMapaMeTpiap KUWMaTuHHM OelrujaraHaaH
cyur OK tyrmacu 6Gocunaau.

2.6. “Bomonauts” OyipyFru Oepuinaau. DKpaH1a HATHKA YUKATH.

A o s e 9 B

] Varapysanap

2 a b h

3 Kynimar 1.29 1,20 g
4 ITackar uerapa
5 | Ry

7.1 Benriam KaTTamK Senru VHI ToMOH




Omnunran Hatwxka B3=C3=D3=1.29, asuu a=b=h=1.29. /lemak, usnanaérran 6ak ¢popmacu
KyO KypuHHUIIAA OYIUIIN KepakK dKaH.
2-macana. Kyliuaaru un3ukcu3 nactypiiaii macaiacuuu Excel na eanHr
F(X1,X2) = X1 +X, = max
X1® + Xpp = 1

Macana mapTiH1 KHPpUTAMH3

£ Lz =8 c B
L Yarapyeuunap
2] ' x1 i x2
 Knimatnap 1 1

MacTku yerapa

Makcag ¢-a F(x) ' =B3+C3
Yeknanuw Ch =B32+C3"2

I
e

o ~ioo s lwin

Yerapauii apTiaapHU KHPUTAMA3

! YCTHOENTS UENeByo muerky: -
Pacewii: (%) makcrmancrony sausere () snaumiseo: 0

| - sageme |
| ) mtamane-0my $auersnc
| Vhbneean oo
, ol DR S AT )
| lowgcy 18 [Poeanoram
i T—— (oopareroe: ]
| §B53 =B84 : [ AcGaenme

$CE3 > $C354 R j

$C47 = $ES7 Weersrs |
{ BOCCTANOBHTS

YAAMTS ol
| Cnpasxa !

“ITouck pemieHus” nMpoleaypacu MyJI0KOT oliHacura YTuo “BrIMoaHUTE” OyHpyFuHU
OepaMu3 Ba dKpaHIa KyWuaaru HaTwkara sra 0yiamus

Yarapyeunnap
. A N Y N S TR
3 |Kiwatnap 071 i

Mactku yerapa &

B Macand-a  F) | 1411
Hexnanu z Ch f 100 = 1
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Hemak, eunm x1=0,71; X»,=0,71; F(X1,X2)max=1,41.

AMaJuil MAlIFYJI0T YYyH MacaJjajap

5.4 Ba 5.5 nyukrtaaru Macananapau Excel 1a equHr Ba HaTHXalapuHA
COJIMIITUPUHT.

Mag3y 0yitnua caBoJuiap

1. Yusukcus gactypriail Macainacu KYMHITMIINHY TYIIYHTUPUO OCpUHT.

2. OyHKIUSHUHT MUHIMYMHU MaBXYAJTUTHHUHT OUPUHYHN TapTUOIIN 3apypuil IapTu
Kagaan?

3. apTiu Ba mapTcu3 ONTUMAaJIAlI Macajlacura Tabpug OCpuUHT.

4. lllapTcu3 onTUMaIanl MacajJacuHU €UUIIHUHT KaHAal ycyJulapuHu Ouiacus?
VYnapra taspud 6epuHr.

5. Jlarpanmx yHKIMscH Ba Jlarpamx aHUKMAac KynauTyBYMIAp YCYIUHH
TYIIYHTUPUO OEpUHT.

6. llaptnu onTumasuiam Macaiacuiu Jlarpanx aHuKMac KynaiTyBuMiIap yCcysiu
éplaMuia €UUITHU TYITYHTUPUO OCpHHT.

7. JlarpaH)XHUHT aHUKMAC KYTIAUTYBUYMJIAp YCYJTUHUHT aCOCUM FOSICH HUMa?

8. 'paaueHT ycymiap KaHnai ycymiap, yiapra TYIIYHTUPHILI OCSpUHT.

9. Excel nacTypuii Bocutacua YM3MKCH3 JacTypJall MacaJaCuHU KaHdal eduIln
MyMKuH? Eunin keTMa-KeTITuruHu anTuo OepuHT.

6. INHAMMUK JACTYPJIAII

6.1. [lnHaMHK JaCTYypPJIALIHUHT ACOCHI Macajlacu

Mabaym Oup OomikapyB xapaéuu Oomutanrud Sy = (Sgg,...;Sen) BEKTOp OwMiIaH
XapakTepiaaHyBul Sy OomuiaHfrud Xxonataa Typubanm ned ¢apas kwnainmmk. bomuranrmd
Xonariap TYIIaMUHHA S o opKanu Oenrmiaiimu3. Bakt yTumm Omnan sxapa€H y3rapaau Ba
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oxupr S, = (Sni;... Snn) Xomarra yragu. Oxupru xojariap TYIUIAMHHHA S OpKaJd
OenrunaiimMus. Sg xonmatmaH Sy ra yTum kxapaéau N Ta Oockudra OYIMHUO KeTalaw.
Kymnanan, arap xapacu i-0ockuuna S; xonataa Oyica, yHuHT i+1 OocKkuugaru Si+q X0JaTH
Hadakat S; = W(S; ,..., Siy) xonatnap BekTtopu, O0anku i-0ockuumaru Tomwirad U; edumwu
opKaiiM aHuKjIaHaAu. byHnan kenuO® 4uKuO, KeWHHrd OOCKUY XOJIATIAPUHUHT BEKTOPUHU
Si+1=W(S;,U;) opkamu wudomamamr mMyMkuH. Eumm sca xap Oup OOCKHYZa MAaBXKY/I
eunmitapHuHr U Tymuiamuaad oluHUO Ba Makcal PYyHKIUSACUHUHT KHUMATHHU aHUKJIAW 1.
f(S) wmakcanm ¢yukuuAcHHN QYHKOMSIAD HHUFUHAMNCH KYPHHHIIKAA TaCBHPJIaiMU3,
yJIApHUHT KHMaTH OOCKWYAaH OOCKUYHUTa YTraHja y3rapau:

N-l
f(8)=2W(S,U) (6.)
=0
VY Xonna quHaAMUK JAcTypialllHWHT acoCHi MacajacH IIyHAaH ubopar Oynaauku, y
MaBxKyJ edumiapHuHr U~ tyiramuzas myHgai U* ednMHHE TONIMIIN KepaKkKu, Oy edyum
KapaéHu OOuUUTaHFUY Sy XonaTaaH Sy ra yrkasrannaa, Si.=W(S;,U;) makcan ¢yHKOusicu
Si=e§,U; €Y maprnap Oaxapuiranma 3KcTpeMaj KuiMmatiaap KaOysl KWJIUIITa UMKOH
SPATHIIN Kepak.

Eunm maiituaa guHaMUK JacTypiall Macajlacd COIJapoK OynraH Macanajmapra
axparnd rooOopunagu (Tabumii €km CyHBHH ycynaga). Xap Omp Oockuuma ymoy
MacaJlAJJApHUHT OUPOH OHMPHU eYMIaau, XyMJaJlaH ONTUMAal €YUM KeJaKaKHH XucoOra
OJITaH XOJIJa TaHJaHA/IH, SHHU Xap Oup OOCKWYIa KapaéHHU ONTHUMAJUIAMITAPHO, KEUHHTH
OocKUWIap XaKuJ1a YHYTMACIUK Kepak.

Oxupru 6ocku4, (N-1)-cu kenmaxkakka OOFJIMK 3Mac, MIYHUHT y4yH Oy Oockudna
f1(S1) ™akcanm GYKHKIMSCHHUHT OKCTpeMajd KUHMATHHH OEpyBYM €UUM  OJIMHAJIH.
N-0ockuuaa onTuMal e4uMHH oyril yayH TU3UMHHHT (N-1)-00cKuyiaru XonaTuHu OUITUII
kepak. (N-1)-0ockuuga KapaCHHUHT XOJaTH HOMAbiIyM OYyiaraHu y4yH Sy.,l,...Snaim
*KapaéHIapHUHT OepuiraH OOCKWYJard MYMKHH OYIraH Xoiatiapu XakKuaa Typiu XHil
dapaznap kunmHagu Ba xap Oup dapa3 yuyH N-Oockuugaru onTuMan €4dM TaHJIaHAJIH.
Mynngait kw6, N-6ockuymaru onTuMall €4uM TOMMIIW. DHAWIMKIA, O0OCKWYA OJIMHTaH
ontumMan eduMuHu xucodra omuo, (N-1) Gockuymarn onTuMan e4uM TOMHIIATU Ba XaK030.
Hartmwxkana Sy xapaHHUHT OONUTAaHFUY X0JIATHTa KSJIMHAIH.

bupuaun OoCKMY yYyH >KapaéHHMHI MaBXYyJ XoJIaTiapu Xakujaa (apasmap
KWIMHMANAN, YyHKA XOJaT MabJyM. bUpWHYM OOCKUYHHHT ONTHUMAJ €UYUMH WKKUHYU
OOCKMY/Ja OJIMHTAaH ONTHUMal eYUMJAH Keldud dYMKKaH Xoyijia Tomwiaaud. byTyH

KapaéHHUHT ONTHMAJl €4MMH XaMmMMma Oockuunapna (Sp AaH Sy rava) ONMHTaH ONTHMA
SUYUMIIAPHH KYPUO YMKMINO XyJI0Cca KUITUII OPKAIH OJIMHA/IH.

JluHaMUK JacTypiam MacaldajJapuHU CUYHUINHUHT acoCUil  ycynmu (yHKIIHOHAI
TeHTJamManap ycymuaup. [IMHaMHK AacTypJjallHUHT (QYHKIMOHAJT TEHTJIaMach Xap Oup
macanacu yuyH W ¢QyHKuusHUHr y3ura xoc kypunumu Ba S, U karramnukmap Ownan
XapakTepJaHyBYM XyCyCHid KypuWHHUINTa odra. JIMHaMHK [acTypiaml MacaJaCUHHHT
(GYHKIMOHANI TEHTJIAMAaCMHH YMYMHH KYpUHUIITA XaMm €3u0 onum MyMKHH. J{uHammuk
JacTypiaml Macaiajapu OXHpuAaH Kapa® Oommura edwiraHd ydyH OXHUpPTd OOCKHY
(N=1)naru pyHKIIHOHAT TEHTTIaMa KyHHard KypHHUILTA dTa;
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fi(Sy ) =extrW(Sy3Uy )+ £, (S)))- 62)

L..ll 1

By epna fo (Sy) — Sy €Sy - oxupru xonataan 6omuiad Makcaa (YHKIUSICHHUHT HOJ
OoCKHWIapHaard SKCTpeMan KuiMaTtd. SIKyHWH XonaT derapajapuaaH TallKapuaa Sy
*apaéH kypub unkmimaranu yayH, fo (Sy) =0.

N-6ocku4 yuyH (GyHKIHOHAI TEHIJIaMa KyWHJaru KypuHUIia €3Uaau:

f3(8y) = extrlW,y(Sy;U ) + £y, (S))] 63)

by epna fy (Sy) — So Xomarmanm Oomutab xamma N Oockuwiap ydyH Makcan
byHKIMICHHUHT SKeTpeman kuiimatumup; fyg (S1)-Sp  xomarman Oomrzab xamma N-1
Oockuwiap yuyH Makcaa GpyHKimscuHUHT dKcTpeman Kuiimatuaup; Wy (So ; Ug) — KaOyi
kunuarad Uy euuM HaTmkacuaa Sy XojarmadH Oomniad N-Oockuuga OJMHraH Makcan
(G YHKIUSACUHUHT KHAMAaTH.

JluHaMuK gacTypiam Macajgacd (YHKIMOHAJI TEHIJIamMaiap YCyJlIuaa Kyuuaaru
KeTMa-KeTJIuK OVinya ediaiu:

1) Axynuit xomat (N=1 6ockuy yuyH) (6.2) pyHKIIMOHAT TEeHrIama €3u0 OJMHAIMN.
fo(S) =0 OFarann yuy 1,(S . )= extr|, (S, :U,_)].
Uy ' ;

benrunanran Sy e-Sy.; Xomarnmap Ba Uy e—Uyn eunmiap xamaa ynapra jkaBo0
oepyBuu W,,; kuitmaTiap kypub unkunaau. Euumnap opacuaa mynnai U | ; TaHIamaamky,
y extrWp_((S n.1;U n.1) HU TabMHHIARIY,

2) Keiinnru, oxupuaan ourra onauaru (N=2) 6ockuura yTunaau. bepunran 6ockuy
y4yH (YHKIIMOHAT TeHTJIaMa KyWnaaru Kuiimat KaOyn Kuiaau:

S Sy ,) = f’t"f"'lﬂ'!n 2 (Sy Uy + 1108y }J

Xap Oup MaBxkyn Sy, XonaT yuyH MmaBxkyn Uy, eunmra kapad W,, kwuitmar
tomwnaau. Cyurpa Wy, + f; iinrunam (yama oxupru 6ockuunuHr f; (Sy.p) Kuiimatimapu
X1coGra OJNMHraH) Jap CONMIITHPUIALN Ba Xap OHP Sy, Y4yH sKcTpeMan iuruamm Ba U .
OIITHMAJ CUNM TOTHIATH, TBHH T, (Sy.o) QYHKIHS SKCTpeMan Kuitmat Kabyim kamysan Uy,
eunm tommnaau. Xyaau my tap3ga (N=3, N=4, Ba x.x) 6ockuuymgan (N=N) Gockuuraua
VTWIAAN;

3) (6.3) dynkumonan tenrnamanu OupuHur N=N Oockuu yuyH &€3u0 onumIaau.
bepunran OockHn4aa JKapaéHHUHT MaBxXyJ  XoJlaTiIapu XaKua dapas

KAJIMHMANWIM, YyHKH Sy XojlaT MabiyM. By XoiaT yuyyH onTuMan KUHMaTHH HKKUHYH
OOCKMYHUHT XaMMa HIapTIAN-ONTUMA €YUMIIAPUHU XUCOOTa OJIraH XO0J1/1a aHUKJIAII KEPaK;

4) byryn xapaéHuu TYrpu Hyn 6yinad Sy gan Sy raya kapal® ytunaau Ba OyTyH
xapaén yuyH fy(U n) Makcan ¢yHknusicura skctpeman kuiimar OepyBun U onTumal
KUMMAaT TaHJIaniaau.

Macana. IOknu | nynktoan 14 nyHkTra kyumpuin kepak. 6.1 pacmua #ymiap
TYTYHU Xamjia TYTYHHHHT ajJoXyja MyHKTJIApU Opacuja OUPIUK IOKHH KYYHPHUII HApXU
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Kypcatuiarad (Moc Kuppajnapra Kyvuiarad). 1 myHKT OwiaH 14 myHKT opacuzaa 3HI KaMm
XapakaT KeTaJiuraH WYHaJUIIHN TOMUII Tanal 3TUIMOK/IA.

Eunmi. 1 myHktnan 14 myHKTra OKHM €TKa3uWIl jKapaCHMHU alloxyaa OocKudiiapra
axpatuO ro0opamm3. bupuHUM OOCKMYIa IOKIW TpaHCHOPT OeBocuta 2,3,4 MyHKTIApra
KY4Yupaau; MKKHHYU Oocknyaa 2,3,4 myHKTIIapaad — 5;6;7;8 ra; yaunun 6ockuyaa -5;6;7;8
nan 9;10;11; typTuHym O6ockuyaa -9;10;11 gan 12;13 myHkTiIapra Ba OXUpru OOCKUYIa
12;13 nau -14 nyHKTTa;

benrmnam kupuramus: N-O6ockud Homepu N=1;...;5); i-fok yTka3winaéTraH MyHKT
i=1;...;13); j-tok eTkaszaérrad MyHKT (j=2;...14); cjj — IOKHU | MyHKTJaH | MyHKTTa YTKa3UII
Hapxu; fy(i) —arap oxupru mynkrradya N Ta Oockwu Koyiran Oyica, y Xoyiga | MyHKTIaH
OXHUPUTYAY FOKHH YTKA3HII YIyH KETTaH MHHHMAaJ Xapa)atiap.

Oxupru 60cknY yuyH (DyHKIIMOHAT TeHIrTaMaHu e4n6 onaimk (N=1);

f,(14)|= min(c, ).

f, (i) = min i.:

14 mynkrra ok €k 12 nyHkTAaH, €ku 13 MyHKTAAH €TKa3WIMIIM MYMKWH, ITyHUHT
Y4yH f1(12) =cpp t f0(14) =8+0=8Ba= f1(13) =cp3t f0(14) =10+0 =10

JapHU XUCOOIaiMu3.

Oxupugan Owurra onguaru (N=2) Oockuu ydyH (QYHKIHOHAN TEHTJIaMaHUHT
KypuHHIIH Kyhduaaruda: f(1) = min |_Cij + f,(j)). YuHun GockuuHMHT XaMMa HaTHXaTapHHK
kypub umkamus (ok 9;10;11 mynkrtnapuunr Oupupa Oynam). dapa3 Kwialmk oK 9
nyHKTra kKenuO Konnu. by mynktman 12 €km 13 myHKT OpKajiu IOpUII MYMKHH Ba
f2(i):min|_cij + f,(j)). Temak 9 nyHkTHaH 14 MyHKTra YTHIIHEAT MAPTIA ONTHMAL HyIH 13
NYKHTAAH YTaJau, *KymilaJaH MUHMMal xapaxariaap 13 Hu Tamkuin 3tagu. Arap rok 10
MYHKTJA TYXTaca, y Xo0Jiaa fz(i):minLCij + f,(j))., ym6y myskT yays maprim — onTEMan
wynamum 10-12-14 vy Tamkwun staau Ba xapaxkariaap 10 Hu tamkwr dTaau. 11 myHKT yuyH
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f(11)=min(2 + 8; 6 + 10) = 10 spHE Oy myHKT ydyH omrtuman iyHamum 11-12-14 Hu
TAIIKWI 3Ta ¥ Ba XapakaTiaap 10 HU TalIKuI 3Taau.
Kettnarn 6ockuura yramu3 (N=3). Bepwiran 6ockuuaa miapTid ONTUMAl CYHMHHU
OJIMII YYyH TYPTHMHUM OOCKMYHHMHI XaMma HaTHKaJapUHU KypuO uukamu3 (OyHIa IOK
5;6;7;8 mnynkrma OYIMO KOJNWIIM MYMKHH). 5 MYHKT Y4yH f3(5):min|_c5j + ()]
=min(6+13;5+14,;6+10) =14. By myHKT y4yH omtumain iyHamum 5-11-12-14 Hu Tamkmt
aTamu. 6 MyHKT Y9yH f3(6):minL06j + f,(j)] =min(6+13;5+14;6+10) =16. By myHkT y4yH
orntumain WyHamum 6-11-12-14 Hu Tamkwa 3Tagd. 7 OYHKT Y4yH f3(7):min|_c7j + f5(7)]
=min(4+14;5+10) =15. By nyHKkT y4yH ontuMai iyHammmr 7-10-12-14 Hu Tamkwi aTajm.
8 MyHKT y4yH f3(8):min|_0810 + 15(10);Cq11 + fz(ll)J =min(5+14;10+10) =19. By nyHKT yuyH
ontuman iyHanum 8-10-12-14 vy, MUHUMaIT XapaxaTiap 3ca 19 Hy TalTkuI dTaau.
Keitinaru 6ockuunu kypub unmkamus (N=4). Bupunun 6ockuuman cyur (N=5) 1ok
Kyiugaru  NOyHKTJIapHUHrT  Oupuaa  OynuO  kKonumuu — MyMKuH:  2;3;4  gbHU
f3(8)=minlCg0+f2(10);C11 + f2(11) ] =min(5+14;10+10) =19,
f4(4) =min (2 + 14; 4 + 15; 3 + 19) = 16. by neranu, 2 NYHKT y4yH ONTHMal MapuIpyT
2-5-11-12-14 (xapaxatmap 22 Oupnuk), 3 myHkT yuyH 3-8-10-12-14 (xapaxatmap 21
Ooupnuk), 4 myHKT yayH 4-5-11-12-14 (xapaxaTmap 16 oupauk) Oynaam.

0.2 Pacm

| Ba HUX0sT OuprHuM O60ockuura ytamu3 (N=5). f 5(1) = min (3+22; 5+ 2; 8 + 16) = 24.

by nyskT yuyn ontuman wynamum 1 —4 —5 — 11 — 12 — 14 Hu Tamkuia 5Taau, KyMmiiaaaH
OyHmaru xapaxatiap MuHHUMan (24 Oupnuk) OYmaau. bepunran O6ockuyma 6wz 1 -4

MapUmIpyTHH TaHJQAWK, YHAArd Xapaxarigap 1-2  mapmpyraarumgan 2.67, 1-3
Mmapmpytaaruaad 1.6 6apaBap optuk. Jlekun Hadakat OupuHUM O6anku OyTKH MapHIpyTHU
ONTUMAIIAIITUPUII HYKTaW Ha3apuAaH KENIMIIWITaH €YMMHHU OMpuHYM OOCKMYaa KaOyi
KWJIWII Kepak, YyHKM OYHWUHT HaTwxkacuiaa | TyHKTAaH 14 MyHKTra IOKHH €TKa3ulll
XapakaTiaapu MUHUMaJUTAIITHPUIIAIN, STHHU Xap Oup Oockuyaa OyTyH kapaéHIarn yMyMHn
doitnanu xucoOra onub TypuIl KEpak.
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Tonunran eunm Hadaxat 1 naH 14 ra OKHM €TKa3UIIHUHT ONTUMAal MapIIpyTHHU
Oanku Oepuiarad WYJI TYTyHM y4yH ONTHMall MapuipyTiap TYIUIAMUHHU YpHATHUIIIa UMKOH
oepanu (6.2 pacm).

AMauii MALIFYJIOT Y4yH MacaJiajiap

®dynkimoHan OolKapyBiap ycyiauaaH ¢oiganaHnd KyHuaara JMHaAMUK JacTypliall
MacalaJlapuHU €UUHT:

1. Bepunran #iyo tyryHuaa 1 myHkrnad 11 myHKTra IOKHU €TKa3UIIHMHT OUp Heda
Mapupytiaapu 6op (6.3 pacm). BuUpiMK OKHM KY4YUpHII HapxXu Kypcatuiarad (Moc
Kuppanapra Kyiwirad). 1 myHKT OmwiaH 11 mMyHKT opacuja 3HI KaM XapakaT KeTaJuraH
WYHATUITHY TOHII Tajad dTHIMOK/IA.

6.3 pacm

2. Ky#iugaru mapmiapHu xucobra ojiraH Xojjaa YH HWIJaH OpTUK OyinmaraH
KUX0371apra HucOaTaH ONTUMAaJ CUECATHU UIIA0 YUKUHT:

1) émm t ra Tenr Oynran Oup Huiga unUiad YMKWIraH Maxcyinot Hapxu [(t), Oy
KHUXO03JIM MaxCyJIoTra Xu3MaT KYpcaTHII yYyH KeTaJuraH WK xapaxat Uu(t) map 6.1
KaJBaNIIa KEITHUPUIITAH,

2) KUXO3HHMHT KOJAMK Hapxu S(t) »kuxo3uuHr &mmra OOFIMK dMac Ba Hapxu 0 ra
TEHT;

3) stHTM KUXO3HUHT Hapxu p(t) BakT yTumm OviaH y3rapMmaidan Ba 8§ OMPIUKKa TEHT.
Makcuman doriganap MaTpuIlaCHHU Ty3uO OYynraHjgaH KeWWH a) pexa Oyinua 10 WUiuk
JTAaBOMUNIIMKKA 3ra OYnraH, aMMo 7 MHJUIMK >KUX03ra HEcOaTaH; 0) pexxa O6yiinua 9 Mk
JTABOMHIIIMKKA 3ra OYiraH, aMmMo 6 WHJUIMK JKUX03Ta HUCOATaH ONTHUMAaNl CUECATHU HUIILTA0
YUKHUIII 3apYp.

T 0 1 2 3 4 5 6 7 8 9 10

R(t) 24 24 24 23 23 22 21 21 21 20 20

U(t) 13 14 15 15 17 17 17 18 19 19 20

Ocnatma. bepunaran wmacama ydyH (YHKIIMOHan TEHIVIAMAHWHT —KYPUHUIITH
Kyhugarnya Oymanu:
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5 Ht)—u(t) (jihozni saglash) ] _
fi(r) =maxq s . _ o N=1
' \s(1) — p+r(0)—u(0) \ jthozni fh'.l'.l';r_g.\'ll.'.f.'r.l'..l'rJJ
r(t)y—u(ty+ [ (t+1) (jihozni saglash)

f, (1) = maxy . . g . Y
- |s(1) = p+r(0)- u(0)+ /., (t+1) f_;u’m:mufmu.s‘!.-.fu'.r.\'h_Jf

3. Yura kopxona opacuma (N(l,...,4) munar cym OYauHHO omuuau. Ymly TyprTa
KOpXOHa Opacujia MaxcyJoT UIUTA0 YUKAPUITHUHT OPTHUIIM aXKpaTUJITaH myira (X) OOFJIHK.
(LILIL1V) kopxoHanapaa MaxcyjaoT YHKAPHUIIHUHT OPTHIIU 6.2 jKaaBajja KEITHPHUJITaH.
YMymMuil MaxcynoT uOulad YMKApUIIHU OpTHIIMra cabad OYyiyBYM BOCUTalapHU
TaKCUMJIAII peXaCUHU aHUKJIAHT.

6.2 xxanBan

S BocuTanap Kopxonanapaa MaxcyyoT YMKaQpUITHUHT OPTHINN, MUHT CYM
MuHr cym I I 11 I\
20 9 11 13 12

40 17 33 29 35

60 28 45 38 40

80 38 51 49 54

100 46 68 61 73

120 68 80 81 92

bepunran MacanaHu e4MIl Y4YyH MYyJDKaJUIaHTaH (YHKIIMOHAN TEHIJIAMaHUHT
KYpPUHUIIM KyHuaaruya:

fi(x) = max[q,,\-]_—. g,(x) N=1 na;
v(e)= L’?QX[(‘/ v(X)+ [y (c- -")] N =2:3:4 0a

by epma fy(C) — S BocuTamapHu KopxoHajmap OyiHYa TaKCHMJaraHia MaxcCyJjoT
UID1a0 YUKAPUITHUHT YMYMHH OPTHIIIH.

4. KopxoHa MabiayM OHp KMXO3HU UILTA0 YMKAPUIIHUHT KBapTaj peXacHuHH UILIa0
YUKW Kepak, yHra OMHOaH Xap oMk Tanab 3 Oupnukka TeHr. Pexxamaru maBpHHUHT
Oommaa Ba OXMpHUAA 3aXUPAHUHT Japa)kac Houra TeHTr. KOpXOHAaHMHT HMIUIa0 YMKHII
KyBBaTH 5 OHUpPIMKAAH OPTHK MaxCyJoT YMKapulIra pyxcar Oepoiamaiiau, 3axupaBuid
MalJoOHJap 3ca OWHUHT oxupuaa 4 OUpPIUKIAH OpPTUK OyiaMmaraH Tai€p MaxCyJIOTHHU
CakJlalra MyJDKaJUIaHTaH.

MaxcynoTHy unuiad yukapuin Ounan OOFIuK Ci (X¢;iy) ymymuid xapaxkatiap C(X;) hi
unuTad YuKapuIll XxapaxxaTiiapuaaH HUFuinbd Oopuiaau.

6.2 MuBeCcTHIMAHH ONITHUMAJ TAKCHMJIAII MACAJIACH
WuBecrop X0 Muknopaaru kanuran madiarau (1=1,2..n) Ta KOpXOHaHW y3 MUYUTra
onyBuM Ouprnammara capd Kwiaérran O6yincus. by mabnar Ouprnammazara N Ta KopxoHara
TaKCHUMJIaHaJu. Arap I-KOpXoHara Xj MUKAOpAa KamuTtan mabnar axpatwica, y  Zi(X;)

MUKIOpJa JapoMajra 3ra 0ynaiu.
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bupnamMaHuHr yMymuil gapomaayd KOpXOHalap AapoMaav WHFUHAMCHAAH MOopaT
oymamy.
Z=Z,(X1)*Zo(X2) +...+Zn(Xn) (6.4)
Kanuran mabnarHM onTHUMall TaKCHMJAIl MacajJaCMHUHI HKTHCOOUN MaTeMaTHK
MOJICNIM KyHUAaru KYypUHHIIIA Oy 1aau:

X1+Xo+... +X,=Xo (6.5)
x>0 (i=1,2,...n) (6.6)
Zmax:Zl(Xl)+ZZ(X2)+---+Zn(xn) (67)

by epma (6.5)-mapt Oupnammara axpaTuiarad Xo KanmuTaa MaOmar Tyia
TaKCUMJIQHUIIN KepakJIUruHu; (6.6)-1mapT MacaJlaHMHT IIapTHUTra Kypa HOMabiymiap
HOMaHpuil OynunuMruHu Ba (6.7)-makcan (yHKuMs OWpraliMaHUHT YMYMHUW JapoMaiu
MakcuMaJj OYIUIIUTMTUHA KYpcaTaiu.

bepunran (6.5)-(6.7) Macananga axpaTHiIraH Kanmutai mMadiar X ra Ba KopxoHaiap N
ra TCHT.

by macamanm euyumrHM Kym OocKu4iIn skapaéH aed Kapaiimus. Xap Oup Oockuymaa
aXpaTWwiIraH KanuTal mabnar HoigaH Xg rava, KOpXOHajap COHM 3ca HOJJaH N raua
y3rapyBuaH MHKAOp €0 aranaaud. byHmall TMHAMHK JacTypJaml MacaJlaCHHU CYHIN YIyH
F1(X),F2(X),...,Fn(X) dyHknusaap keTMa-KeTIUTHHN KupuTaMus. by epra:

F1(X)-0<x< X, mukaopaaru MabmarHu (akaT 1 Ta KOpXoHara TaKCHMJIAHTaHJaH
OJIMHAJNTaH MaKCUMaJl JapoMa;

F,(X)-0<x< X, mMukmopaard mabnarHd (akar 2 Ta KOpXOHara TaKCHUMJIaHTaHIaH
OJIMHAJNTaH JapoMaJ Ba XaK030;

Fo(X)-0<x< X, mukmopaaru MaOmarHud (akaT N Ta KOpXOHara TaKCHMJIAHTaHJaH
OJIMHAJWNTAH JapoMal.

Mabnymkn, Fn(Xo)=Zmax Oynmamu. Kydmmarm wkkum xomma Fi(X) dyrkumsiap
OCOHTHHA TOTHJIA]IN.

1. F(xX)=0 i=1.2,...n

2. Fl(X):Zl(X), 0<x< Xo.

Jemak, arap kanurtan mabiar TakCHMMIIaHMaca, y XOJJa JapoMajJl XaM HOJra TEHT
Oynanu. Arap kanutan mMabnar OUTTa KOpXOHara TakCMMJIaHCa, OMpJIAllIMAaHUHT JTapOMaU
aHa 1y OMTTa KOpXOHa JapoMaaujaH uOopar Oynamu (kamutan malbiiaF akpaTuiMaraH
KOpXOHaJap JapoMaj KelTupManu ned dapas KIIMHAIN)

Ormn 0<x< Xy MUKJIOpAArd Kamnutaja Mabjar 2 Ta KOpXOHa opacuja TaKCHMIIaHTaH
XOJIHU KYpaMHu3.

Arap X, — UKKHHYM KOpXOHAara akpatwiran ma0miar Oyica, y Xoija KoJIraH X — Xp
MUKJIOpJard Mabiar OMpPUHYM KOpXOHAra akpaTwiaau. by UKKM KOpXOHAJIaH OJWHAJAWTaH
YMYyMH TapoMaj Kyiugard (yHKIMOHA TEHTJIaMa EpIaMuia TOTTHIIAH:

Fa(X) = max[Z,(x2)+F1(x-X]
0<x,<x
OSXSXQ

dapa3 xkunaitmuk, 0<x<X, MuKIOpaaru Mabiar K Ta KopxoHa opacuaa TaKCHMJIaHTaH
Oyncun. Arap K — xopxonara xy MuUKIOpJa MaOiar akpaTwiraH OyJica, YHJaH OJIMHTaH
napoman Zy(Xx) ra teHr Oymamu. Komram X-Xx mabmar k-1 Ta KopxoHamap opacuaa
TaKCHMJTAHAIX Ba YHJaH OJWHTaH nmapoman F.; (X-X¢) ra tenr Oymamu. By xomma
OJIMHAJWTAaH YMYMUU JapoMas

Fr(X)=max[Z(Xi)+Fr-1(X-Xi)]
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0<x,<x

OSXSXQ
dbyHkuMOHaN TeHriaama épaamuaa tonwiaau. Jlactina® OepwiraH macalaHUHT €YUMUHU
X=XoBa K=n O6ynran xongaru Kyiuaara ¢GyHKIIMOHAT TeHIIamMa1aH (poraaniaHu0 TOmaMu3:

Fn(})=max[Zn(Xn)+Fn-1(X-Xn)]

0<x,<x
Kanuran mabimaFHU TaKCHMIIAIl MacalaCHHM JMHAMHK JacTypjaml yCyad OWJIaH CuuIll
kapa€Hu OwiaH TaHuamu3. OHr aBBal 0<x<X, opaJMK N Ta TEHI HHTEpBa/Iapra
OynuHamu. Xap OMp MHTCPBAIHUHI y3YHJIMTH A ra TeHr ne0 kalOyna KwinHanu. ByHaax
tamkapu Zi(X) Ba Fi(X) ¢dyakmusuiap dakat my Hykramapaa, seHu x=0, 2A, ...,nA=X, 1a
aHUKJIaHTaH 1e0 papa3 KWIMHAIN.

I=1 na Fi(X) xyiingaru TeHrauk épaamuaa anukiaanaau Fi(X)=Z.(X), Fi(kA)=Z,(kA),
k=0,1,...,n TCHIIMKHUHI KUHMaTIapu okaaBaira okoimamrupwiagd. Fi(KA) HuHT
KuitmaTuaan ¢oigananuo
F,(KA) HUHT KUitMaTH XUCOOIaHAIH:

Fa(kA)=max[Z,(KA)+F1(Xo-KA)]

k=1,2,....n
XucoOmamr kapaéuuna Fo(Xo)=maxZ wunr kuitmatugan Ttamkapu Zo(KA)+Fi(Xo-KA)
doiimaH MaKCUMaJUTAIITHPYBYX X2 HUHT KuiimMatu xam Tonwianu. Cyarpa Fs(x) Tomunanu
Ba Xak030, xamMmma Oockuuiapaaru Fi(X) xucoomanuiapau 6axxapub

Fn(Xo)=max[Zn(Xn) +Fn.1(Xo-Xn)]

0<x,<x
teHruk Epaamuna Fn(Xo)= maxZ Tomnumamy.

[ynngait kumub, oxupru OOCKHYa Makcaj (DYHKIUSCHHUHT MaKCHMall KUHMaTu
Frn(Xo) Xama N-KOPXOHA YUYH aXpaTWIagdraH KaluTanl MaGIaFHUHT MUKIOPH, SBHH Xq
TOTHJIA]IH.

Cyurpa xucobOmam >xapaéHu Teckapu Taptubna Oaxapwianu. byHma oxupru
KaJaMmJIaH OUpUHYM KaJaMrada Oup mapra Kapab YuKuiIaau:

N-KOpXOHAra axpaTWIaguraH X, KalWTal MaOnarHW OWIraH Xoina Koniran n-1
KOpXOHaJjap opacuja TaKCUMIIaHAAUTaH Xo- X, TOIHIA/MN. CyHrpa oiaauH TONUJraH

Fr-1(X)=max[Z.1(Xn.1)+Fn2(X-Xn.1)]

0<xn.1<x

OSXSXO
JaH Fn_l(Xo-Xn*) HH, feMaK, X n.q HA TOMIAMH3 Ba XaK030. Hlynmait Wyn OwiaH 1aBOM 3THO
oxupHaa X; HU TONAMH3.

[Ily OwnaH uerapajaHraH KamuTajd MaOjaF OWpJAlIMaHUHT N Ta KOpPXOHAJApH
opacwu/ia ONTHMaJl TaKCUMIIaHTaH OYaau.

Macaaa. MuBectop 200 6upnuk kanuTan Ma0iarHu Oupiammanaru 4 Ta KOpxoHara
cappiaamokuu OYncuH. Xap OMp KOpXOHA ¥y3ura axpartwiral MaOJIaFHMHT MHUKIOpHTra

OOFNUK paBHILIA TYpJIU MUKIOpAArd aapoMajira spuiianu. by mapomammap Kyiingaru 6.3
JKaJBajga KeITUPWITaH.

6.3-xanBan

Kopxonara axxparunran Kopxonanap napomanu

MaOJariIap MUKIOPH Z1(X) | Z5(X) Z3(X) | Z4(X)
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0 0 0 0 0
40 15 14 17 13
80 28 30 33 35

120 60 95 58 57
160 75 73 73 76
200 90 85 92 66

WMHuBecTUIIMSHN KOPXOHATIAPAPO ONTUMAJ TAKCUMJIAIT PEKACHHH TY3UHT.
Eunm. Macananu 4 ta 6ockuura 6ynu6 euamms. Jlactma® Nn=1, spHM KamuTan mabiar
dakat 6uTTa KOpXOoHara 6epuiral XoiaHu Kypamus. byHna
F1(x) = Z1(x) Ooynanu.
0<x<200=X, opamukmaru xap oup Xy =KA map yuyn Fi(Xy) Kuiimataapuu 6.4-xamBajira
KOMITAIITUPAMHU3.

6.4-xangBan
X1k 0 40 80 120 160 200
F1(X1k) 0 15 28 60 75 90

OHau N=2 6ynran XonHH, SbHU X(=200 OMpIUK KamuTana MaliarHu 2 Ta KOpXoHara
TaKCUMJIAHTaH XOJIHU Kypamu3. by Xonaa oluHran gapoman

F,(x)=max|Z,(x,)+ F(x-x,)]

M=y, =x

BErs Xy
GYHKIIMOHANT TEHIJIaMa OpKaIM Tomwiaaau. by (QYHKIMSHUHT KUMMATiapu KyHugaruda
tormmiagu. 0<x<200=X, opanuknaru xap 6up x yuyH 0<x,<x TomuiaJy Ba yHra TETHIILIH
Oynran
Zy(X2)+F1(X-X2)
xucoOmananu. CyHTrpa TONUIaan.

Macanan x=0 na x,qo; 40 6Yynaau
Jemak

x, =0,
x, =40,
x=al) 1a

x, =0,

Z,(0)+ F,(40) =15 |
7,(40)+ F,(0) =14/
| X5 H.'.-HJ: 80
£,(0)+ F (80)=0+28

Fi(x=40)=15

|

. |
X, =40,  Z,(40)+ F,(40) =14+ 15|.L F,(x=80) =30

x, =80, Z,(80)+F(0)=30+0 |

x=120ma  x,=0; 40; 80; 120

x, =0, Z,(0)+F£(120)=0+60 |

= 7,(40) + F,(80) =14+ 28 |
x, =40, Z,(30)+ _'{ ) Fy(x=120)=60
x, =80, Z,(80)+F(40)=30+15 ;

x, =120, Z,(120)+ F(0)=55+0
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Ba Xako30, myHmaai uyn Owman x=160 Ba x=200 Oyaran xosap yuyH F,(x=160) Ba
F,(x=200) Tomamus. Fi(X) (yHKIusSHH XMcoOmaml s>kapaéHMHH Kydumard 6.5-)xagsanga
KypcaTaMH3.

6.5-xanBan

. 2 0 40 80 120 160 200 F2(X) X 7
0 0 0 0
40 0+15 14+0 15 0
80 0+28 14+15 | 3040 30 80
120 0+60 14+28 | 30+15 55+0 60 0
160 0+75 | 14+60 | 30+28 | 55+15 | 73+0 75 0
200 0+90 14+75 | 30+60 | 55+28 | 73+15 85+0 90 0

3 6ocknuyma N=3 OynraH XomHH, TpHH Xo=200 kammrtan mabmar 3 Ta KOpXOHa ypracuaa
OynuHran XoJaHM Kypamu3. by Xonga spummiagurad gapomagHu xap Ooup 0<x3<x,
0<x<200=X, yuyH Ky¥uaara GyHKIIMOHAI TCHTIIaMa OPKAJIU XUCOOIaliMuU3:

Fi(x)=max[Z;(x;)+ F(x—x;)]

O=x,=x
(1 M

Xynau rokopuaa OakapraHuMu3 KaOu, Oy XO0JI y4yH XaMm XHcoOnalulapHu KyHujgaruda

Oaxapammus:
Macanan x=0 ma x30o 6ymagn. X=40 na x30o; 40 6ynaau.
Jemak
x, =0, ZJ(0)+F,(40)=0+15 |
: 2(0)+ £,39) L F(x=40)=17
x, =40, Z,(40)+ F(0)=17+0)
x=80 1a x,=0; 40; 80

x, =0,
x, =40,
x, =80,

x=120 na

Z(0)+ F(80)=0+30
Z,(40)+ F,(40)=17+15; F,(x=80)=3
Z,(80)+ F,(0)=33+0 |
x.=0: 40: 80: 120

Ll

x, =0, Z,(0)+F(120)=0+60 |

x, =40, Z.(40)+F,(80)=17+30| _

- : 2 L F(x=120)=60
x, =80, Z,(80)+ F,(40)=33+15 '

x, =120,  Z,(120)+ F,(0) =58 + 0

Ba xako3o0, mynmai wyn 6mran x=160 Ba X=200 6yaran xomiap yuyHn F3(x=200)
tonamu3. F3(X) GyHKIHsIHN XHcoOman xapaéHUHHA Kyinaard 6.6-xaaBaijia KypcaraMmus.

6.6-xanBan

2 0 40 80 120 160 200 F3(X) X 3
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0 0 0 0
40 0+15 17+0 17 40
80 0+30 | 17+15 | 33+0 33 80
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 | 33460 | 58+30 | 73+15 | 92+0 93 80

4 6ocknyma nQ4 Oynran xomHH, sbHU Xo=200 karmurtan mabnar 4 Ta KOpXOHa ypTacwua
OynuHraH XOJHU Kypamu3. By Xonga spummnanurad gapoMaaHd xap Oup 0<x,<x,
0<x<200=X, y4dyH Kyhuaara (yHKIIMOHAJ TeHIJIaMa OpKaJIH XUCOOIaiMu3:

F(x)=max!|Z,(x,)+ F(x—x,)]

0= x<2 21

By ¢pynkuumonan xucobmami xxapaénu 6.7-xanBaijga KeITHPUITaH

6.7-xanBan
. 2 0 40 80 120 160 200 Fa(X) X4
0 0 0 0
40 0+17 13+0 17 0
80 0+33 13+17 | 3540 35 80
120 0+60 | 13+33 | 35+17 | 57+0 60 0
160 0+77 13+60 | 35+33 | 57+17 76+0 77 0
200 0+93 13+77 | 35+60 | 57+33 | 76+17 | 60+0 95 80
6.3-6.7 xxansiapnaru Fi(X), F2(X) F3(x), F4(X) mapau Ba ynapra moc
xl*, xz*, Xg*, x4* BEKTOpJIapHU Kyhuaaru 6.8 »ajapaira >koujamTupamMmus:
6.8-xaaBain
X; F1(x) Xy Fa(x) X3 Fa(x) Xq F4(x)
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 40 177 0 77
200 200 90 0 90 80 93 80 95

by xanBanjgaH kKanutajg MaOJaFrHM ONTHUMaJl TakCUMIIall pexacuHu Tornamui. 200
OupauK MabiarHu 4 Ta KOpXOHAra TakCMMJIAIl HaTWXacuaa Oupliamma

max F,(x = 200) = max(90,90,93,95) = 95

i=1,4
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oupnuk napoman onaau. bynna 4-kopxonara 80 Oupiuk mMabnar 6epuinaau Ba OpTUO KOJTaH
120 6upauk Mabiiar KojraH 3 Ta KOpXOHara TakCUuMJIaHaIH.

max F;(x =120) = max(60.60.60) = 60 OupauK gapoMaj osiagu. byHpa 3-kopxoHara
Mabuar Gepuimaiinn. (4yHKE X 3 =0). Jlemak, 120 Gupank maGnar 1- Ba 2- KOpXoHanapra
TakcHMIaHamH. JIKHH 2-KopxoHara xaM Mabuar GepmiMaiimd. (ayHKE X g =0). IllymHzmait
KO, Konrad 120 Oupnauk mabnar OMpUHYM KOpXOHAra Oepuiaiu.

bynna 6upnamma 60 Oupauk napomaa ojaau.

max F (x =120) = max(60,60,60) = 60

=13

lynmaii Kumn6, KanuTaa Madaaraap TAKCUMITAIIHUHT ONTHMAJ PEKACHHU TOIIUK:
*_ * * * * _
X =(x1,x,,X3,Xs4 )=(120,0,0,80).

AMaJIMi MAILIFYJIOT YYYH MacajaJjap

KopxoHara axpatwira KopxoHanap mapomau
MalJIaFIap MUKIOpH Z1(X) Z5(X) Z3(X) Z4(X)
0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
2.
Kopxonara axxparunran Kopxonanap napomanu
MalJiaFiap MUKIOpU Z1(X) Z,5(X) Z5(X) Z4(X)
0 0 0 0 0
40 26 23 27 24
80 45 42 44 45
120 72 68 69 67
160 85 84 83 86
200 100 95 100 102
3.
KopxoHara axpartuiran Kopxonanap gapomanu
Mabnariaap MUKIOPH Z1(X) Z5(X) Z3(X) Z4(X)
0 0 0 0 0
40 17 16 19 14
80 27 31 33 36
120 64 58 59 62
160 72 73 74 75
200 92 89 92 91
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Kopxonara axpartuiran

Kopxonarnaj

p TapoMaau

MaOJaFiiap MUKIOPH Z1(X) Z,(X) Z3(X) Z4(X)
0 0 0 0 0
40 11 13 12 14
80 31 30 32 33
120 58 57 58 57
160 75 73 74 76
200 92 91 92 93
Kopxonara axpartuiran Kopxonanap napomann
MalJiaFiap MUKIOpU Z1(X) Z,5(X) Z5(X) Z4(X)
0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
KopxoHara axxpaTuiran KopxoHanap gapomann
MalJIaFIap MUKIOpH Z1(X) Z5(X) Z3(X) Z4(X)
0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
KopxoHara axxpaTuiran KopxoHnanap gapomanu
MabJaraap MUKIOPH Z4(X) Z,(X) Z5(X) Z4(X)
0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
KopxoHara axpaTuiran KopxoHanap gapomann
MalJIaFIap MUKIOpU Z1(X) Z,5(X) Z3(X) Z4(X)
0 0 0 0 0
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40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
9.
KopxoHara axpaTuiran KopxoHnanap mapomasu
MabJariap MUKIOPU Z1(X) Z5(X) Z5(X) Z4(X)
0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93
10.
Kopxonara axxparunran Kopxonanap napomanu
MalJiaFiap MUKIOpU Z1(X) Z,5(X) Z5(X) Z4(X)

0 0 0 0 0
40 15 14 17 13
80 28 30 33 35
120 60 55 58 57
160 75 73 73 76
200 90 85 92 93

Mag3y 0yiin4a caBoJjljiap
1. /luHaMuK AacTypJalIHUHT aCOCHM Macanacu HuMa?
2. JluHaMUK JacTypiail Macanacuaa GyHKIIMOHAT TeHTJIaMa KYPUHHIIY KaHaan 6ymaau?
3. JluHaMuK JacTypjaml Macajacuga (QYHKIMOHAJI TEHIJama YCyidu KaHAal KeTMma-

KeTIuKAa Oakapuiaau.
4. IHBeTUIIMSIHA ONITUMAJT TAKCHMJIAIT Macallacy KYUWIHIIWHU TYyITyHTHPUHT.

7. VUIMHJIAP HABAPUSICHA

7.1. MaTpunajau yiiuHiaap
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Nnutab gukapuin Ba MKTUCOMUET coXacwaa Kyriad aMaiuii MacajalapHU €YHIa
KoH(IekTIM xapaéHmap (curyatuus) kenuO uyukaau. Kondmaektnu skapaénmap y3 wumra
Kyna Kymnad omwuiapHu onanu. Kyn xomnapna sxapa€HHU YpraHuil KyJad OYIuiyd yayH
acocuil OMIIIapHU XHcoOra ojin0, MKKUHYM Japa)kajd OMWUIApHU XuUcoOra ojiMail yHUHT
UKTUCOAMM  MaTeMaTHMK MOJEIWHU  Ty3aMu3. byHnmail  koHduekt  >xapaHHUHT
KACKAPTHPMITAaH MOJEIN YilMH Jeiimnanu. YHMH aHUK OMp Koujara OHHOAH oG
oopunaau.

Vitun MabHOCH WIyHAaH MOOPAaTKH, Xap OMp KAaTHANIYBYM IIYHJAH OUp CUMMHH
KabyJ1 KMITAJMKH, y YHHH OXUPHUJIA SHT SXIIN HATH)XATA SPUIICHH. Y IMH HATIXACH (HCXOJ)
— Oy Oup Heua pyHKUMsUIap KUMaTu O0Ynu0, yHra I0TyK QYHKUMICH EKU TYIOB (YHKUHUACH
nevunaan. Arap VHMHUYMIAp IOTYK CyMMacd HoJra TeHr Oysica, yHJAa YHUHTra HOJIUHYHU
CyMMaJv YUUH JCUUIa .

Xap kanaait )xy(t YHHHHA MaTpUlla KYpUHHAIINAIA U]oaazant MyMKUH

;- "
1

d, d, .. a, |

4= tyy dy o W, (7.1)

Ay dyy e a,

AWTalIMK, MATPUIIAHUHT KAaTOpJapu OWPHHYM YHWHIYMHUHT MYMKHH OViTaH
Ay, Ay,..., Ay IOPUILJIAPUHU YCTYHJIAPH 3Ca HMKKUHYM YHUMHUYMHUHT MYMKUH OYynraH
B1,B,,...,By, ropulluiapuHy aHUKJIACUH. A MaTpuLara TyJoB €KH I0TYK MaTpULIACU JECHHIIA]IH.
Marpunanuar xap Oup aij ameMeHTH OupuHYM YiimHYM Al IOPUIIHH TaHIa0, WKKHHYH
Vitnauy Bj ropuiHu TaHIaranaarda OMPUHYM YHHMHYMHUHT IOTYFUHHA (MKKUHYY YAUHIAHUHT
FOTKa3yBUHU) aHTJIATa]Iu.

VHMHHMHT MaKcagu GUPHHUM YHMHUMHE MAKCHMAN FOTYKKA BAa MKKUHUM YHHHUMHK
MUHHMMaJ FOTKA3UIITa SPUIINAIIHA TAbMUHIAIL YYYH 3HT MabKyJl CTPATETHUSHU TaHJIAlllJlaH
noopar.

Arap OuwpuHuM VitmHum Oumpop Al CTpaTerusHM TaHiaca, y Xed Oyimaranua

o4=Mina;; ;oTyKKa spumanu. byau xucobra onu6, Oy YinHYM Y3UHUHT 3HT KaM IOTYFJIapHHH
j

MaKCUMAaJIAIITUPYBYH, SBHH @—=Max MiNa;; TeHITHMKHA TAabMHUHIOBYY IOPUIIHYU TaHIAWaN.
i j
By epna o xaTranuk YUHMHHUHT Kyl 0aXOCH Ba YHTa MOC CTpaTerus Maxsmin newnia .
Nkkunun VitmHuM, y3 HaBOaTHAa, Y3UHUHT SHT KAaTTa MYMKUH OYJraH OTKa3yBJIapUHU
MUHHUMAJIAIITAPYBYH, SbHU f=Max Minaj; TeHITHKHA TAabMHHIOBYY IOPUIIHYU TaHIAWaN.
i j

by epna f xaTTanuk YHHMHHUHT FOKOPH 0aXOCH Ba YHTa MOC CTpaTerus MiNMaxs neiuiaim.

Arap o=f 6ynca, apHE V=MIiNmax a;=maxmin a;; TeHIJIHK Oaxkapuinca, y xonaa V yiuH -
i i

HUHT Oaxocu JeWnnanu. By mapTHU KaHOATJIAHTUPYBYM A MaTPHLAHUHI @jj DJIEMEHTUra
VUUHHUHZ 22ap HYKmacu NEeWNIIaJin.

JlemMak, MaTpUIany YWWH drap HyKTara 3ra Oyjca, YHHHT €YUMHHH Max Mmin Ba
minmax ycysuiapu OuIaH TOIHJIa .
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1 macana. bepwiran marpunany YiAuUH y4yH KyHU Ba FOKOpHM 0OaxoiapHU XamJa
YUMHHUHT onTUMai 0aXOCUHH TOIHHT .

A
-1
o

Marpuiia KaTopuari Hr KU4MK JIeMEHTIap Kyluaarunapaad noopar:

min(3. 1, 2)=1
min(2, 4, -1} =—1
min(5, 7,61=5

Jlemak, YHMHHUHT Ky 0axX0Ccu
o=max (min a;)=max (1, -1,5)=5 (7.2)
i j i

OYnmamu. DHIU Xap OWMp YCTYHIArW 2HT KaTTa 3JICMEHTHH TOITAMU3.
max(3, 2,5)=5

maxil, 4, 3)=7
min{2, =L 6)=06

VY xonna, YUMHHUHT I0KOpH 0axocu KyHuaarura TeHr Oymaam.
p =min(maxa,) = mix(5, 7, —6) = 5 (7.3)

By yiuHHUHT Kyiiu Ba OKOopu Oaxojapu y3apo TEHr OYIraHud y4yH YHHHHUHT
orntuman 6axocu V=/L=qo=5 6ynaau. by 6axoH! TAbMHUHIIOBYH 83; dJIEMEHT YWUMHHUHT drap
HyKTacH Ba Ag Ba B; cTpaTerusnap ontuman crparterus 0ynaau.

Arap IOTyKJIap MaTpullacM drap HyKrara sra Oynamaca, y XojJa MakCMHUH Ba
MUHUMAKC ycysuiap OunaH YHWHHUHT €YMMHUHU TonuoO Oynmaiau. By Xomnma YiuHHUHT
€YMMUHH TOMHILA apaJlall CTpaTerusyiap ycyiauaaH GonganaHuiagm.

bupunun YUMHYMHUHT apanamnl cTpaTeruscu 1e0, KOMIIOHEHTJIapHU Kyiuaaru

My =1, x,20,i=Lm (7.4)
i=1

HIAPTIAPUHNA KaHOATIAHTHPYBYM X=(X1, X,..., Xyy) BEKTOpHTra aTHiIaau. byHaa xap Oup X;
OUpUHYN YHUHYMHUHT AjIOpUIINHYU TaHJIAIl YXTUMOJINHH OMIITUpPaIH.
WxxkuHYM YUMHYMHUHT apajail CTpaTeTrusicu 1e0, KOMIIOHEHTIapu KyWnaaru

Z_I'I =1, ¥; = (), ] = m (75)

HIapTIapHU KAHOATIAHTHPYBYH Y=(V1, Va,..., ¥n) BEKTOpHUra aituianu. bynma xap Oup y;
UKKUHYH YHUHYMHUHT Bj IOpUIIMHA TaHJIaIl SXTUMOJIMHHA OMIIIUpaIu.

Apanam cTpaTterusiap ycynuaa OMpUHUM YHWUHYM A IOPUIIHM TaHIa0, MKKUHYH
yiiuHun B; ropumHu TaHjaraHgard OMPMHYM YHHHUYMHUHT IOTYFHM CH(pATHIa YHUHT
IOTULIHUHT MaTeMaTUK KyTUJIUMIIN OJMHAIM, ’)bHU Y KyHuJarura TeHr oynaau

m f

Vix,y)=) 3 axy, (7.6)
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V(X,y) yHKIHS TYI0B EKU FOTYK cbyHKuI/IﬂCI/I JeHunam.

*
Arap OHPHHYH YHHHYIH Y3MHHHT X =(X 1, X 2., X m) OITHMAN CTPATCTHSCHHH

KyJulaca, y X0JIJJa UKKUHYM YHUHYN KaHaal CTpaTerI/mHI/I TaHJalAaH KaThbUN Ha3ap, YHUHT
I0TYFU YUMHHUHT V 6axocuaaH kam OYiamaiau, SbHU

Z{Jb _1;|. =2V, j = ﬁ , (7.7)
i=l

Xyaau MIyHHHTAEK, arap HKKHHYM YAUHYA Y3HHHHT Y =(V 1, V o,..., ¥ m) OITHMAJ
CTpaTerusiCHHU K¥yJjlaca, y XoJija OMpWUHYM YWMHYM KaHJAl CTpaTeTUsSHU TaHJIalluaH
KaThHUI Ha3ap YHUHT IOTKA3yBU YUMHHUHT V 0axocuJaH olIMaian, sbHU

Za” J1,=.; =V, i=1lm, (7.8)
=

7.2. MaTpuuaau YiiuHHN YU3UKJIM JaCTypJaanl

MacaJacura KeJTHPHUII
Matpunanu YHUHHY YM3UKIHM JacTypJialll Macajlacura KeJITUPHUIL KapaéHUHU KYpuO
YUKaMU3. DHT aBBajJ YWHOBUMHHMHI ONTHMAJl apajall CTPATEeTruscH Ba YUMHHUHT 0aXOCHHU
tonaMu3. YHUHr YyuyH (7.7) TeHrcuznukiaap TusuMuHu Ba (7.4) wmapTiapuHu
YMYMJIAIITAPUO, KyHUIArd KYpHHHUIIIA E3aMU3:

3\

ml'\.n: 2 l, i

QisXy + 05 X5 ¥t O X 2V

ay, X, +a,%; +..+a

.............................................. | (7.9)
QX Xy Faaas Xl 2
Xy +X; +txi=l
) ks (7.10)
x 20 (i=1,m) (7.11)

Vitnnauar Gaxocunn MycGar ne6 xmco6mab, (v>0) (7.9) TH3MMHMHT Xamma
TEHICU3JIUKIapura 0ynub Kyinuaara TU3UM XOCUJT KUJIaMU3:

@ity + ity itayt, 2 |
@t +ayt, +..tat. 2l (7.12)
g, Lttt tatl 2]
1
f"f‘f)"' tl, =—
J (7.13)
X,
by epna I _i_ (7.14)

bupuaun VHHOBYM ¥3 IOTYFUHH, SPHM YWUHHUHT OaXOCHHU MaKCHMYM KHIIMIITA
Xapakart Kuiaau. Jlemak, OupvHuM YHHOBUM yuyH |

o+ = —
T ”

FH

9HI KMYUK (MHHMMYM) KHiMaT KaOyn Kuiauin kepak. YOy tamabmapma (7.12) — (7.14)
TU3UM KyWHJIaTH YU3UKIIM JaCTypJiall Macalacura aiiaHau:
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aqtyrasts ¥.ta it 21

ml

1 0 e 7 0 N, N

m2-m

’ (7.15)
at tat, +...+a,t, 21|
t,20,2,20,..,1 20 (7.16)
Z=t +t,+..+1, > min (7.17)

Xyaau mryHaai wyn OuiiaH MKKMHYA YHHOBUYMHHUHT ONTUMAJ apaJialll CTPaTEruscH Ba
VAMHHUHT 0aXOCUHU TOIMHUII YYYH KyWHJAru YU3HKIN JacTypiall MacajJaCuHHU €YUl KEPaK.

&Yy a5y, Yoty Y, S¥

"

Ay, +a,Y, +..+a,,y, <V

(7.18)

U,,.,)"l ¥ an.'Z.yZ +..+ amn.vn S ’/',
»2 0y, 20,0, 20 (7:19)
F :;sz o e S R (7.20)

(15)-(17) Ba (18-20) wmacamamap ¥3apo MKKWJIAHTaH YM3UKIH JACTypJiall
Macanajgapuaan uoopaT. YinapaaH HXTHEpUA OWPUHU €4YMO, WKKMHUYMCHHHHT CUYUMHUHH
OCOHJIMKYA TOTHIII MYMKHH.

Iy

53 2
2-misol A=|3 5 HI
63 4)

MaTpULAIN YUUHHY apajall CTpaTerusjaapaaru €4MMUHU TOITHHT.

Euynm. bupuHuM YHHOBYUM ydyH YHHHHM YU3UKIM JACTypJlalll MacaJlacura
alaHTUpamMu3. byHUHT y4yH 9HT aBBaJI KyWH/Iaru TU3UMHU XOCHJI KWJIAMU3.

3. #3540, 2K

3. +5, +3 2V (7.21)
2. ¥9, ¥4 2¥
X, +x,+x, =1 (7.22)
X, 20,x,20,x,20 (7.23)
(21) TM3umaaru xap Oup TCHrcU3IUKHUHT MKKU ToMOoHHHU (V>0) ra 6yiub Ba [ , = -
V
Onrunam KupuTud KyWnaaru TH3UMHHI XOCHJ KHJIaMU3:
St + 31,4+ 61, 21
3,456, + 31, 21 (7.24)
2t + 58 + 41, 21
] o
LAt == (7.25)



By TH3uMHUN Kyiuaaru 4u3uKId JacTypliall Macalacu KYpUHHUIIKAA E3UIT MyMKHH:

Su, +3u, +2u, <1

3u, +5u, +5u, £1; (7.30)

6u, + 3u, +4u, < ]J

u, = 0,0, 20,u, 20 (7.31)
I

F=—=u +u,+u, —» max (7.32)
V )

Il Vitunun yayH OGepuiiraH mMaTpuiaiv YWWH KyWHJard YU3WKIA JACTypliall Macajacura
alia”Haau.

Su, + 3u, +2u, <1

3u, + Su, + Su, <1 (7.30)

6u, + 3u, +4u, <1|

u, = 0,u,20,u, 20 (7.31)
1

F=—=u +u, +u, > max (7.32)

(7.27)-(7.29) Ba (7.30)-(7.32) macananap y3apo UKKWIaHTaH Macananapaup. [IIyHuHT

YUyH yJlapJaaH HUXTUEpUM OMpUHU €4nO, MKKMHYUCUHUHI €YMMHMHHM OCOHJIMKYA TOMHII
MYMKHH.

MycTrakumia 0a:kapuil y4yH MacaJjiajaap

Kyitnnarn Matpunany YUUMHIApHN YU3UKIIN JacTypiall ycylylapy OuiaH e4uHr:

(2312) W [’2—34‘
(1 2 3) |
VI I e 2. A= BT B O
41 2)
1 241 : 4 -5 5]
.’4 -
4 -2 0 9;
345 [
4. A=|0 1 2 5 A" \\ 6. A=|
e (7 64) 5 9
' 6 9
(84 7) (7675 (146 )
| |
7. A=|6 59 8. A=1679 8 | 9. A=[720 |
778 > 8 4 6) 5 32)




Mag3y.ap 0yiin4a caBoJiap

1. Viiun ne6 numara aitinanu?

2. IOTyk dyHkIusicu €ku TYI0B QYHKIUACH €0 HUMara anTuiaaaun?

3. Viiuaauur I0OKOpH 0axocu J1e0 HuMara auTuiaagu? Ba yHTa MOC CTpaTerus HuMa
JIeUnIamgu.

4. ViMHEAHT srap HyKTacu Je0 Humara atuiaan?

5. ViiHHYUHUHT apaJiai cTpaTerusicu 1e06 HuMara anTunaam?

6. Matpunany YHMHHA YM3UKJIM JacTypjall Macajllacura KeJITHPHUI >XKapaéHUHU
TYITYHTHPHHT.
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