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Maskyp Macananap TYIUIaMU  UKTUCOAMN OJNUMH YKyB IOPTJIApUHUHI OakajgaBpuar
HyHanummaaru tanabanapu yuyH «MaremaTuk nporpammanain» (GpaHuaaH Ty3WJIraH HaMyHaBUH
VKyB AacTypiap acocuja sipaTwiraH. Xap Oup yTuiaraH Hazapuil Mabpy3a MaB3yCHHU Tanabanap
TOMOHUJAH aMajMil JKUXATJaH MyCTaxKamlall MakKcaauaa, TyIUlaMra KUPUTHITaH Macajajap
MaB3yJjiap Oyiinda amanuii MamFynomiapra oynuarad. Kymuunuk mamrynoriaapia 11y MailifFysoT
MaB3ycura OMJ KHCKaua Ha3zapuil MablyMOTIAp Ba TUIIMK MacaJaJlapHUHI €4MII HaMyHaJlapH
KEJITUPUJIITAH.

Takgum STwiiaéTral Macajajap TYIUIAMMJIAH aMajiuil MalFyJIoT Aapciapuiad TalllKapw,
TajabalapHUHT MYCTaKWJI TabJIUM >kapaéHnapuna xam dongananuim mMymkuH. Kynnanma Oyiinua
Ounaupuiaradn  Takaud  Ba  (QUKp-MyJioxXaszainap  y4yH ~ Myaudpiap  ONguHIAH - Y3
MUHHATAOPUYMIMKIAPUHI OUIAupUO Koaaumiap.



1- mamry0T

Yuzukian Mmoaesiap.
Yu3uKJIu nporpaMmmaJjiam Macajiajapu.

1. Kopxonaga A, B Ba C maxcynoTiapHu Talépiail yuyyH TOKapiuK, ppe3epiuk, naiBaHiam
Ba CWUIMKJIAIIl YyCKyHanmapumaH (oinananmiagu. Xap Oup MaxCyJOTHHUHT OHWp OHWPIHUTHHU
Taii€pnam ydyH capgiaaHagurad BaKT HOpMAacH, Xap Oup yCKyHaHHMHI yMyMHUI HII BakTé (OHIM,
XaMmaa Xap Oup Typaaru OMpIHMK MaxCyJIOTHH COTHIIAAH OJIMHAJWTAH JapoMaj XaM l- jkaaBaijia
KEJITUPWITaH.

1-sxkaaBajiga

Yckynanap Xap Oup Typaaru MaxcyJaoT OUPJIUTMHA UILIA0 | YCKYHAHHHT
YMKAPHUII YYYH cap(IaHAAUTaH BaKT (CTAHOK- yMyMHuii U1
€oar) BaKTH (poH-1U
A B C (coar)
Toxkapiuk | 8 6 280
Dpe3epauk 2 4 5 120
[TaiiBanasamn 7 4 5 240
CUWIIMKIIOBYH 4 6 7 360
Hapoman 10 14 12
(mapTiau OUPIHK)

KopxoHna MaxcynoT/iapHu COTHILIJAH OJaJUIraH AapoMajl 3HT KT OYIMILN YUyH Kalcu TypJaru
MaxCyJoTJaH KaH4ya HIIa0 YMKapUIl KEpakIMIMHM aHMKJIAl Tanad KWwiMHaau. MacalaHuHr
MaTE€MaTUuK MOACIIMHHA TY3WUHTI.

Eunnumm: Adtaiinuk, KOpxoHa x; J1oHa A, x; nqoHa B Ba x; mona C maxcynoT TaiépriamiHu
pexanamrupran OyiacuH. Y Xonja, LIyHYa MHKIOPAArd MaxCyJOTHM  Taiépram y4dyH

1 x;+8x,+6x3 CTAaHOK-COAT TOKAPIUK YCKYHACUHUHT BaKTH capdiaHaau.
Toxapnuk yckyHacuaaH ¢oigananuin BakTy kamu 280 coaTaaH OUIMACIUTH KEPakK, IHHU

x, +8x, +6x; <280

TEHICU3IIMK Oa)KapUIJIHIIU JIO3UM.
Xynou UOIyHra yxmam MyJjoxasanap OwiaH (Qpesepiauk, NaiBaHAjall Ba CHUJUTMKJIALI
yCKyHajapuJaH ¢oiilanaHuil BaKTura HucOaTaH KyWnaaru TEHICU3JIMKIIap X0Ccui Oynaau.

2x, +4x, +5x; <120
Tx, +4x, +5x;, <240
4x, + 6x, +7x; <360

Taitépnananuran MaxcyJaoTiaap COHM MaHuil Oyna onMaiiaun, mry cabadmm
x,20,x, 20,x;, 20.
lynunrnex, arap x; Oupauk A, x, 6upiuk B Ba x; Oupnuk C maxcymor TaiiépiaHca, yaapHU
COTHINJIAaH KOPXOHA OJIauraH >kxamu gapoman F=10x;+14x,+12x; maptiu OUPIUKHUA TAIIKHI
JTa/u.



[ynpait kunubd, Kylugaru MaTeMaTlK Macajara KeJaMus:

x, +8x, +6x; <280

2x, +4x, +5x, <120
Tx, +4x, +5x; <240
4x, +6x, +7x, <360

CHUCTEeMaHH KaHOATJIAHTUPYBUH IIyHAAM

(1)

x,20,x, 20,x;, 20 (2)

HOMAabJIyMJIaPHU TOMHII KEPAKKH, yJap

F=10x;+14x;+12x; (3)
dyHKIMATa MakcCUMall KuiMaT OepcuH.

KOxopuna xenrtupunrasd (1), (2) Ba (3) myHocabaTiap OepuiraH MacaJaHUHT MaTeMaTHUK
MOJICTMHY H(OoaaTanIn.

2. YopBa MOJUTapUHHM TYWHMIIA O3UKJIAHTHPHUII YUyH Xap 4opBa MOJIM OWp KyHAa A o3yKa
Moanacuaan kamuaa 60 oupnuk, B o3ykagan kamuga 50 oupnuk Ba C 03yka MoaAacuIaH KaMuaa
12 6upnuk Kalbyn Kuauim kepak. KypcaTuiran o3yka Mojaanap 3 Xuil TypJard eM MaxcyJoTiapu
TapkuOuga MaBxkyld. Xap | Kr eM MaxcylnoTH TapKUOUAard O3yK MOJJAJapHUHT MHKIOPH
KyHugaru sxajiBajiia KeITUPUIITaH:

O3yk Moanasap 1Kr eMm MaxcyJ10TH TAPKUOUIATH 03YK MOAaj1ap
MHKJI0PH
I 11 111
A 1 3 4
B 2 4 2
C 1 4 3

Arap 1 xr I, I Ba Il Typmaru em MaxcynoTiapuHuHr 6axocu Moc pasumina 9, 12 Ba 10
mapTiu OupnukaaH ubopart Oyica, 0axocw PHT ap30H OYynraH xamja 3apyp TYWHMMIIMJIMKKA Sra
OyJraH KyHJIHMK palioH KaHjai 6ymanu? MacanaHUHT MaTEMAaTHK MOJICIIMHU TY3HUHT.

Eunmmm: Kynnuk panmon tapkuOuaaru [ xum em muknopu xj, [l xummaukm x; Ba 111 xumn
€M MUKJIOpH X3 OYJCHH. Y X0J1a pallMOHHUHT 3apyp TYHUMIIWINKKA 3ra OYaumy Tanadu Kyiunaru
TEHTCU3JIMKIIAp CUCTEMAcH OpKaiiu udomaananam.

X, +3x, +4x;, 260
2x, +4x, +2x;, 250
X +4x, +3x; 212,

Y3 MawHOCHTA KYpa X;, X2, X3, HOMabJlymiap MaH(uii Oyna onmaiau, spHU:
x,20,x,20,x; 20.



KyHnuk pannoHHUHT yMyMHid 6axocu 3ca
F= 9X1+]2X2+]0)C3
¢GyHK1uMs OunaH udoaanaHaIu.
Hlynpait kunu0, Kapana€TraH MacaJlaHMHT MaTeMaTHK MOJENM KyHuaard MyHocadaTiaplaH
nboparau:

X, +3x, +4x, 260
2x, +4x, +2x;, 250 4)
X, +4x, +3x; 212,

x,20,x, 20,x;, 20, (5)

F=9x;+12x,+10x; — min. (6)

3. Vomuamn 6x13 M° 6yIraH TyHyka MaTepHAINAPUHHM IIyHAAH KUPKUII KEPAKKH, YHIA MKKA
XUIIJard KUpKUMIIap, SbHU Xap Oupu 4x5 M Vmuammu 400 Ta, xap 6upu 2x3 M Ymuamnu 800 Ta
KHPKUMIIAp XOCHJI OYJcWH. Xap Oup TyHYKaHW KUPKHUII yCYJUIapu Ba OYHJAa OJHMHAIUTAH TYPJIH
ymyaMaru KUpKUMIIap COHM KyHuaaru »xajsaiia Oepuiras.

Kupkumaap TyHykaHu KHPKHUII YCYJLIapH

ymaamu (m°) I 11 11 I\
4x5 3 2 1 0
2x3 1 6 9 13

YMyMuil COHM KypcaTwiraH MHUKAOpJaH KaM OYiamaraH Ba SHI KaM YHMKUHJIUIa 3ra Oynra
KUpKUMJIap Tai€priail pexxacuHu TOMMHT. MacanaHu MaTeMaTUK MOJICIMHU TY3UHT.
Eunnumnm: MacanaHuHT HOMabJIyMJIapuHU OenrunaimMus:
x;- I ycynpa, x,- Il ycynna, x3- III ycynma Ba x4~ IV ycynma KupKWiIaguraHn TyHyKajgap COHU
oyncuH. YHaa, x; 2 0,x, 20,x;, >20,x, 20
OYIMIIN KepaKIUTy paBIIAHIHP.

Arap Outra TyHyka aoHacu | ycynaa Kupkuica, YHIaH 6x13m*- (3(4X5)+2X3)M2:78M2-
66M>=12M> gyukuHan ~ xocwn  Oymamu. Illynra yxmam, II  ycynma kupkuica, 78M%-
(2(4X5)+6(2X3))M2=78M2-76M2=2M2 yukuHay, 11 ycynna 78M>-T4m*=4m* Ba TV ycynaa YUKUHIU
xocws1 OynMmaiau. TyHykamapHu KUPKHIIZA XOCWJI OViaauraH »KamMu YHKAHIWIAD MUKIOPH
F=12x;+2x,+4x;+0x, Vimruaaunan  umoopar O0ynubd, MakcaguMu3 yHU MHHHMAJUTAIITHPUIIIND.
MacanaHuHTr MaTeMaTUK MOJICNIH Kyiujgarnda

3x,+2x, +x;, 2800 , ™

X, +6x, +9x; +13x, 2400

x,20,x,20,x, 20,x, 20, (8)
F=12x;+2x>+4x; — min. 9)

IOxopuna xypcatwiran macamanapHuHr Marematuk mozaeswtapuaa (1), (2), (4), (5), (7), (8)
mapTiap yerapasuii maptiap Ba (3), (6), (9) dynkuusiiap sca Mmakcan GyHKIHICH €0 aTajgaiu.



4. Jleiinuk, A;, Az, Az xyxamuknap Bj, B,, Bz, B4 nyHkTinapHHM Xap KyHM MOC paBUILIIa
40, 50, 30 uenTHep cyT OwiaH TabMUHJIAIIM Kepak OyiacuH. McTebMomum NyHKTIapUHUHT
MaxcyjoTrra Oynaran Oup KyHJIHK Tajabu Ba | LEHTHEp CYyTHU HUCTEbMOTYMIIApra €TKa3zubd Oepuil
yayH capdaaHaIuraH TPAHCTIOPT XapaKaTIapu KyWHIary KaaBayiaa OepuiraH.

XyxaaukJiap 1. CyTHH TAlIMII XapazKaT/jaapu Tammm yuyyH
MYJIKAJIAHTAH
B, B, B; B, CyT Xa:kmu (11)
Ay 3 2,5 3,5 4 40
A; 2 4,5 5 1 50
As 6 3,8 4,2 2,8 30
Hcrepmonunnap 20 40 30 30 120
Tanabm (1)

X¥yKanukiaapJaH UCTEbMOJUMWIApra CyT TAIMITHUHT LOIyHAAW peXacWHU TONWHTKH, OyHIa
XY KamuKnapaaH Oapya cyT TamIMO KETUICHH, UCTEbMOJIYWIAPHUHI TajlaObM TYiia KOHAWPWICHH,
Xam/1a >KaMH TaIllUII XapakaTIapy SHT KaM O0yiicuH. MacaJaHMHT MaTeMaTUK MOJICIIMHU Ty3UHT.

Eunnumm: By Macamaga x; —OpKanM — 1-XY’KQIMKAAH jJ-UCTE€bMOIYM IIyHKTra TallUII
peXaNaITUPWITaH CyT MHKAOPUHHU OenrminaiMus. XyKalukiapaard XamMu CcyT XaXMH Ba
UCTebMONUMIApTa 3apyp OYiraH >kaMu CyT MUKIOpU Oup-Oupura teHr Oynubd, 120 neHtHepHH
TAIIKWI YTaJH.

Jemak, XyxamukiaapAard SkaMHd CyT MHKAOpU OyTyHJai Tamm® KETHIMIIM Ba
HWCTeHbMOTUMJIAPHUHT Tanabjapu TYyJlaauruda KOoHAupwiumu kepak Oymamu. (10.1 Ba 10.2-
MyHoca0aTap)

MaspHocHra Kypa X;; HoMabJIymiaap MaH(QHi OYJIMacIura Kepak, SbHU

x, 20 (=123 j=1,234).

CyTHHU TalMIIAATY )KaMH TPAHCIOPT XapakaTJiapy
3x;, +2,5x,, +3,5x,; +4x,, +2x,, +4,5x,, +5x,; +x,, +6x;, +3,8x;, +4,2x,; +2,8x;,

wuruHa Owinan udonmananamu. lynmait kunmmb, ymdy MacalaHMHT MaTeMaTHK MOJENH
Kylugaru MyHocabatiapan noopatup:

X, X, + x5 +x, =40
Xy 4+ X,y + X0 +X,, =50 (10.1)

X3 + X5 + x5 + x5, =30

X+ X, +x;, =20
X, + X, + X, =40

12 22 32 (102)
X5+ X, + x5, =30

X, + Xy, + x5, =30



x, 20,x,20,...,x;, 20 (11)

F=3x,+2,5x, +3,5x; +4x,, +2x,, +4,5x,, + 5x,, + X,

(12)

+ 6x;, +3,8x;, +4,2x;; +2,8x,, > min

by mopennmaru (10.1) myHocabar X¥yKaidwKiapIard >kKaMd CyT MHUKIOPH OyTyHJail Tammo
kerrmumHr Ba (10.2) MyHOcabaT 3ca HMCTEHMONYMIAPHHHT TajaOlapu TYia KOHAWPWINIINHH
ndomananm.

buz 6ap3u comga MKTHCOMUI Macajajap MaTeMaTHK MOJCUIAPHHUHI HaMyHalIapu cudaruaa
KEJTHPTaH I0OKOPUAArk Macaianap/a yerapaBuit

IapTiap YM3MKIN TEHICU3JIMK KU TEHIJIaMajiap CUCTeMacuaaH, XaMaa Makcaa QyHKIUSIIApH XaM
YU3UKIN QYHKIMsATIap OYITaHINIY YUyH yJIap YM3UKIM [IporpamMmaiall Macajganapu Ae0 atanaiu.

MycTakuj e4uil y4yH MacaJjajap.

1.  Kangonatumnuk ¢abpukacu 3 typaaru A, B Ba C kapaMesuiapHu WIUTA0 YUKAPHUIIT
y4yH 3 TyplIaru XoMm améjaH, sbHU IIaKap, MeBa KUEMH Ba NMIMHHUAAH (oimgananamu. Xap Oup
TypIaaru kKapamengad | T unurad yukapuin yayH capdiaHaguraH Typiad XOM amiénap MHKIOPH
(HOpManapu) KyWuaard xansanna kentupwirad. LllyHuHraek, skaaanmga ¢aOpuka HILUTATHIINA
MyMKUH Oynran xap OWp TypAard XoM amélapHUHT YMYMHA MHKIOPH Ba Xap OUp Typlard
KapaMeJTHUHT | TOHHACWHY COTHIIIAH OJIMHAIWTAH JApOMaJ] XaM KEeJITUPUIITaH.

Xom amé typu 1T. kapameJ1 yuyH capgJia-HaJUrad Xxom XoM améHuHr
amé Hopmacu (1) YMYMHUIl MUK-10PH
A B C (ToHHa)
[Takap 0,8 0,5 0,6 800
uaan 0,4 0.4 0,3 600
MeBa KknémMu - 0,1 0,1 120
1T MaxcynoTHU 108 112 126
COTHILJIAH KeJla-qUuraH
napomas (maptin
OUPIIHK)

®a6pI/IKaHI/IHF oJlauraln JapoMaavuHu MaKCUMAJUIAUITUPYBUYHU KapaMCJlib nnnIad YUKapHIl
PEXACHU TOMUII MACAITACMHHUHI MAaTEMATUK MOACTINU TY3UJICHH.

2. CyTHH KaiiTa WIUIAI 3aBOJM IIWINA WIUNUIAPAA KAaJIOKJIaHTaH CyT, Kedup, KaiiMoK
uniad yukapaau. 1 ToHHagaH cyT, kedup, KaliMOK Mnuiad yukapuil yuyyH moc pasumpa 1010
1010 Ba 9450 xr cyt 3apyp 6ynaau. bynna 1 Tonna cyt Ba kedup Taiépnamaa moc papumaa 0,18
Ba 0,19 mammHa-coaT uim BakTu caphiaHaad. 1 TOHHAa KalMOK Tal€pnaml y4yH Maxcyc
aBTomatriap 3,25 coaT unuiaiiau. 3aBOJA CYT MAaxCyJOTJIapUHU HILIa0 YMKAPUII YUYYH XaMMacu
6ymu6 136000 kr cyT MILIATUIIM MYMKHH. ACOCHN MIUIA0 YMKApHIN XKuxo3iapu 21,4 mammHa-
coar, KaiMOK KyWwHIl aBToMatiapu 3ca 16,25 coat unurami MyMKHH. | TOHHa CyT, Kedup Ba
KaiiMOKHU COTHUIIJIaH OJMUHAAWUTaH gapomaia Moc pasuiiga 30, 22 Ba 136 Oupnukka TeHr. 3aBoj
oup xynga 100 ToHHaman kam OyiIMaraH MUKIOpAA IIWINA WAWINTAa KAJOKJIAHTAH CyT HILIA0
YUKAPUIIU Kepak. MaxCyJTOTHUHT OOIIKa Typ-

Japy y4uyH uyerapanap uyK. 3aBoa Xap KyHH MaxcCyJOTHU KaHJail MUKAOpAa uiuiad yukapcea, yHU
COTHILJaH KeJIaJuraH AapoMaj Makcumal oynaau? MacagaHMHT MaTeMAaTUK MOJIENIN TY3HUJICHH.



3.  Tuxys ¢abpukacuaa 4 Typaaru MaxcyjioT MIUIA0 YMKApHII Y4yH 3 apTUKYJIard
ra3iamManiap MIulaTHiIaad. Typiiu MaxCyJOTHHUHT OMTTaCHHU THKHII yUyH cap(iiaHaJuraH TYpJid
apTUKYJJard rasjaManap HOpMacH »ajapajijna kentupuirad. PalOpuka wuxrtuépugaru xap Oup
apTUKYJAAard Ta3aMaJlapHUHT YMyMHH MUKJIOPH Ba MaxcCyJoTiap 0axocu xam ymoy »KaJaBaiia
Ooepunran. ®abpuka xap Oup TypAard MaxcyjloTAaH KaHua MHUKAOpJA MIUIA0 yuKapca, UIiad
YUKApWITaH MaxCyJIoTiaap 6axocu MakcuMain 0yianu? MacalaHUHT MaTeMaTHK MOJICIHHU TY3HHT.

I'aznama apTuKy/IH 1 Ta maxcyJorra capgianaauran I'aznamanapHuHr
razjaamMa Hopmacu (m) YMYMMA MUKIOPH (M)
I 11 111 1A%
1 1 - 2 1 180
2 - 1 3 2 210
3 4 2 - 4 800
Maxcynotinap 6a-xocu 9 6 4 7
(MuHT CyM)

4. KopxoHa 4 Xwijgard MaxcysloT uUIUIad YMKApHUILAA: TOKAPJIUK, (pe3epiiuKk Ba
CHWJUIMKJIAII JKUXO0371apuaaH ¢oinananaan. Xap Oup TypAard KMXO3HHMHI MaxCyJoT OMpJIMTMHU
nnuad yukapumra cap@uaiiiuraH BakT HOpMacH >KajBajia KeNTUpuiraH. Xap Oup Typraru
AKUXO3HUHI YMYMUH HII BaKTH (POHAM, XaMAa TYpJId MaxCyJOT OMPJIMTMHU COTUILJAH OJIMHAUTaH
Japomaj Xam yuily »kajBanjaa Oepuiras.

Kuxo3 Typu Xap Oup Typaaru Oup OUpJINK Ymymuii uin
MaxcyJIoT HILIa0 YNKAPUIIra BaKTH GoHaAU
capdJuiaHaaurad BaKT (cTaHok-coar)
| 11 111 0%
Toxkapank 2 1 1 300
Ppezepink 1 - 2 1 70
Cyikan 1 2 1 - 340
bup 6upnuk Maxcynot
COTHUIIJAH KeIaauraH gapomai 8 3 2 1
(11.6.)

OHr Kyl'l AapoMajJl KCJITHpaAuTraH UIIIao YUKapull peKaCUHU TONUII MACAJIACUHUHT
MaT€MaTUuK MOACIIN TY3HUJICHUH.

5. Kopxona 3 Ttypaaru MaxcyJOTHHU HILIa0 YuKapMokaa. urad YuKapuImHIHT OUp OMITHK
nactypura acocaH kopxoHa 2000 ta 1- typmaru, 1800 Ta 2 — typnaru Ba 1500 Ta 3 — Typnaru
MaxCyJIOT Uluiad ynkapaan. MaxcysaoT uiniad YuKapuin yayH Oup oinuk xapaxaru 61000 kr gan
OIIMaMANraH XOM alié UIUIATUWIMOKIA. | — TypJaru MaxcyJaoT OMpIUTUHU UILTA0 YUKAPUII YIyH 8
KT XOM ammé, 2- TypJaaru MaxcyjoT ompauru yuyH 10 xr, 3 — Typaarum MaxcysaoT ydyH 3ca 11 kxr
capd kunuHaIU. 1- Typaaru MaxCyJOTHUHT yarypxku 6axocu 70 cym, 2- Ba 3 - MaXCyIOTIIApUHUKA
aca Moc pasutniaa 100 Ba 70 cymun Tamkua Kuiaau. Kopxonara MakcuMalt 1apoMaj KeNTHpaIuTraH
MaxcyJoT UILIa0 YUKAPUIIIHUHT ONTHUMAIT PEKACH TOIMJICHH.

6. MexaHuka 3aBOAM 2 TypJard JETaJHHU MIUIA0 YMKApHUILI YUyH TOKAPJIUK, (pe3epiuK Ba
naiiBanIam ckuxo3napuau unuiatagy. Ly OGopaga xap Omp metamHu 2 XWJI TEXHOJOTHK YCYI
OunaH MIUIA0 YMKApUII MYMKHMH. Xap OHp >XMXO3HMHI BakT (oHau Oepuiarad. Xap Oup
TEXHOJOTUK yCyn OWIaH Typiad MociaMajaa JeTamiap OWPIUTMHM HWIDIad YHKApHUII YUIyH



capdraHaguraH BaKT XapakaTH HOPMAcH Ba JeTajuiap OUPIUTHHU WIIAHWIIUAIAH OJIMHAIUTaH
doitmanap Kyiumaru skanBanga kentupwirad. Kopxonara Makcuman (oigaHu TabMUHJIOBUU
KUXO03JIAp IOKJIAHUIIUHUHT ONTHUMaJl PEKAaCHHU TOIMUII MAaCaJaCMHUHI MAaTeMaTUK MOJICIIMHU
TY3HHTI.

Kuxo3 Typu Heraniaap Camapaau BakT
1 \ 2 ¢onm (cTanok-
TexHoJI0rMK ycyJL1ap coar)
1 2 1 2
Tokapnuk 3 2 3 0 20
Dpesepauk 2 2 1 2 37
[TaiiBan1s10BYN 0 1 1 4 30
Dotina, (m1.6.) 11 6 9 6

7. Kopxona om6opua y3ynnuru 8,1 metp 0ynran temup Kyiimanap MaBxyz. by Kyiimanapaan
aHua kuuuk 6ynran 100 Ta KyliMa MaxcyJoTJiap KOMIUIEKTUHU Taiéprnam 3apyp OyiacuH. Xap oup
KOMIUIEKT TapkuOura 2 Ta 3 merpnau, 1 ta 2 merpiu Ba 1 Ta 1,5 merpnu KyiiMa MaxcysoTiap
Kupanu. bepuwiran wmarepuamnapaaH IIyHIaM QoijanmaHuIn KepakkH, KylMa MaxcysoTiaap
KOMIUIEKTH Tajad KWIMHTaH MHKAOpJa MHUHUMall YMKUM OwiaH Tai€pnancu. Typmu xui
ycyJIapAard MIUIOB HaTWxkacuga Oup KyHMasaH OJMHAJUraH XOMaKM MaxcyJoTiap COHH, Xamja
YUKUHAWIAP MUKIOPH KaJABaJIJa KEITUPUIITaH.

Maxcyaotaap Kecunu ycynnapu
yagyamu (M) 1 2 3 4 5 6 7 8 9
3 2 2 1 1 - - - - -
2 1 - 2 1 4 3 2 1 -
1,5 - 1 - 2 - 1 2 4 5
Yukunaunap (m) 0,1 0,6 1,1 0,1 0,1 0,6 1,1 0,1 0,6

8. Xykanuk KapaMm, KapTOLIKa Ba Kyl MWUIMK YTJap 3KHILra MOCJAalrad. byHUHT yuyH
xyxkanuk uxtuépuna 850 ra xahgamanuran ep Mainonu, 1500 Tonna opranuk yrutiap, 50000
KHUIIM-KyHJIap MEXHAT pecypciapu MaBxyJ. MaxcynoTiaap OUpJIMIMHN UIIa0 YMKApHIl yuyH capd
KWIMHAJUTaH €p, OpPraHuK YFUT Ba MEXHAT pecypciapu Xapakath KyWuaaru skajaBaijia
KEJITUPHJITaH.

XyKanuk KapaM, KapTolIKa Ba KyN HWDIMK YTiHapJaH KaH4a HWIDIa0 4YuUKapraHjga Iyl
udogacuIary SUIMM MaxcyJoT MHUKAOpPH Makcuman Oymanu? MacanaHMHI MaTeMaTWK MOJAEIMHU
TY3UHT.



. JKHMH TYpH
Kypcarkuunap
Kapam Kapromka Kyn inniauk yT
Mexnart capdu, 50 30 10
(KUTITU-KyH)
Opranuk yrutiap
capdu,(r) 20 15 10
FLIIH Maxcy 1ot 1000 800 200
YUKUMU,(CYM)

9. Kyiingaru xanBanna OepuiraH MabliyMOTJIapra Kypa XalBOHJAp OBKATIAHUIIMHUHT
ONTUMAJI CYyTKaJIX PALlMOHUHY TOMHII MAaCaJIaCHHUHT MaTeMaTUK MOJICIMHYU TY3UHT.

OBkat6on MaxcyJioTaap Bup Oupauk xamak Typaaru HceTrebMOJTHUHT
(11.0.) O0BKaT0OI MaxcCyJ0TJIap MHUHHUMAJI
TapKuOHn CYTKAJIUK
HopMmacH (11.0.)
Xarmrak 1 0,5 5
Xa3M KWIMHAIUraH IPOTEUH 80 200 560
Kamnnit 1 8 20
bup Oupauk XamakHUHT 3 5
Hapxu,(cyM)

10. Pammon IT; Ba I1, maxcynotnapaan uoopar. YiaapHuHr xap oupura A, B Ba C Buramunmap
kupaau. bup cyTkanuk MuHUMan ucrebmon A ButamuH yuyH 100 6upnuk, B nan 80 6upnuk, C nan
sca 160 Oupnukan Tamkun Kuiaagu. bup 6upnuk [, maxcynoraunr 6axocu 0,3 cym, I1; HukH 3ca
0,2 cym. Kyltugaru sxagsanma xap Oup Typlaard MaxcysoT TapKUOHJard BUTAMHUHIIAP MUKIOPU
KEJITUPUITaH. DHI ap30H TYyIIAJUraH palMOH BapUaHTUHU TONUII MAaCaJlaCHUHUHI MaTE€MaTUK
MO/JICJINHYU TY3UHT.

BHTaMI/IH.TIap E]/Ip 6]/]1).]1]/]]( MaxcCyJioT TapKHﬁI/IIlaFI/I BUTAMHUHJIAp
MHUKI0pPH
Hl HZ
A 0,1 0,5
B 0,25 0,1
C 0,2 0,4

11. CaBmo TamkwioTM 3  TypAaru TOBapjapHH COTHII Y4YyH KyWMIaru pecypciaplaH
¢oiianaHMOKIa: BaKT Ba COTYB MyaccacaJlapUHUHT MaiI0OHH.

Xap Oup Typaaru MaxCyJOTHUHI OMp MAapTHACHHU COTHUII Y4yH pecypciap XapaxaTu
*aaBanja Oepuiarad. 1- MaxcysloT TYpUHUHT 1- mapTUsCMHM ailupOOoNLIaIlIaH TyLIraH AapoMaj 5
MUHT cyM, 2- cuiaH 8§ MUHT cyM Ba 3- cupan 6 MuHT cyM. CaBlio TalIKUIOTUTa MaKkcuMan GoigaHu
TQbMUHJIOBYHM DHI ONTHMAaJ TOBAap alnMpOONUIAll PEeKACHHHU TOMUIIHUHT MAaTeMaTHK MOJCIHHU
TY3HHT.



TosapJjap TypJiapu Pecypcaap
Pecypcaap 1 3 3 XAKMH
Bakr 0,5 0,7 0,6 970
Maiizon, (M) 0,1 0,3 0,2 90

12. AxonuHUHT TanaOMHM XucoOra ojiraH Xojjaa mnoiads3an AYKOHU pexa AaBpuia 4dapM
noitadp3amapaan kamuga 140000 (r.6.) Ba 6omika norad3amiapaan kamuaa 40000 (1.6.) coTummm
Kepak. AlupOonuiamgaH TyHIaJuraH JgapoMajJ Ba XapakaTiapHH OWITraH XojjAa, IYKOH
toBapobopotu kamuzaa 200000 (m.0.) Ba yHuHr gapomaau 2500 naH xam OYIMaciuk IapTUaa
XapaxaTiapHi MHUHUMaJUIAIITUPYBYM COTYB pEXKACHMHU TONUII MAacajJlaCHHUHI MAaTeMaTuK
MOJIEJIMHU TY3HHT.

KypcaTrku4 (pous) Hoitagsax
Yapwm noiiadgai Bomka noiadsaiap
Hapoman 1 2
Xapaxatiap 6 5

13. Y4 xun Py, P, Ba P3 MaxcynoTnapHu unuiad Yynkapuil yayH

TYpT xun Sy, S, ,S; Ba S4 xoMm aménap unuratuiaaad. XoM ameénap 3axupacu, xap Oup MaxcysoTra
KeTraH XOM amé XapaKaTJIapUHUHT TEXHOJIOTMK HOpMajapd Ba MaxCyJOTHUHI OMPIMTUHUHT
Oaxocu kajBanga Kentupuiaran. Wnuia® dMKapuiaraH MaxCyJOTHUHT Tyd  UdOJacuHU
MaKCHMaJUIAITUPYBYM UIUTA0 YMKUII PEKACUHU aHUKJIAIl MacalaCUHUHT MaTeMaTHK MOJEIUHU
TY3HHT.

XoMm amé XoM amé burra maxcyaoTra KeTraH XoM améjaap
TypJiapu 3axupacu (Kr) HopmacH (Kr)
Py P, P;
Sy 150000 4 2 1
Sy 170000 6 0 D
S; 100000 0 2 4
Sq 200000 8 7 0
burra max-
CYJIOTHUHT 100 150 200
0axocu (cym)

14. 30-40 kr OFMpPIMKIArd YOpBa MOJUIAPUHU O3yKJIaHTUpUO, yprada 300-400 Kr OFUPIUKHU
TAbMUHIIANI yYyH KYHJIMK pallioH TapKuOWaa KyHuaard MUKIOpAa O3yKIAHTUPYBUM MOJAajap
OYIUIIM Kepak: eM-Xamak oupnuru — 1,6 gaH kam smac, xa3M KuinHaaurad npoteud — 200 r gan
KaM 3Mac, kapoTuH — 10 mMr qaH kam smac. O3yKIaHTHpUIILIA apHaiaH, yKKaKIu MaxcyloTIapaan
Ba COMOHJIM YHJaH (oigamanmiaay. 1 Kr emaard 03yka MOIaJapUHUHT TapKUOW Ba 1 KT eMHUHT
0axocH KaJBayia KypcaTUIraH.

KyHJIMK palldiOHHUHT ONITUMAJT PEKACHHU TY3HUHT.



O3yK/IaHTHPYBYH 1 Kr eM TapKuOUAAru 03yKa MOAJATAPUHHHT
MOJIAHUHT HOMU MUKJI0PH
apna AYKKAKJIHN COMOHJIH YH

Em Oupnuru (maptim) 1,2 1,4 0,8
Xa3M KuarMHa-guraH
HIpOTEHH, T 80 280 240
Kaporun, mr 5 5 100
1 Xr eMHUHT
Gaxocu,(1.6.) 3 4 >

15. ¥O3acu moc paBumaa 0,8 Ba 0,6 MiH.ra TeHr OyiraH MKKUTa TyHOpPOK 30Hacu Oop.
3oHamap Oyinya SKUHIAPHUHT XOCHJIIOPIUTH Ba | 1 JOHHUHT 0aXxOCH >KaJBayja KEITHPHITAH.
Kysru skunmapuu 20 MIH.I. JaH KaM OyiamaraH Ba 0axoprd SKMHJIApHM 6 MIIH.II. JaH KaM
OymaraH

MUKJIOpJa UIiad yukapuii Taynad kunuHaau. Kys3ru Ba 6axopru TOHIM SKHHIIAP MAI0HU KaHaai
oynranna myn udomacunaru uIad YUKapUiIraH >KaMu MaxcyJaoTiap MUKIOPH Makcuman o0ymanu?
MacananuHr MaTeMaTUK MOJEIMHU TY3HHT.

XOCWIOPJIMK, 1I/Ta 1 u. maxcyJor
Maxcyxoraap Typ 1-30Ha 2-30Ha 0axocu,$
Ky3ru sxunnap 20 25 8
baxopru skunnap 25 20 7

16. XKagsanga 6epuiran MabiyMoTiapra acociaHuO pexkasaH OpTHK MeOesb UITad YUKapuIl
peKacUHM IIyHAal Ty3WHTKH, OyHJIa MEXHAT pe3epBlapulaH TYIUK (oiaagaHrad xosijaa Hiuiad
YUKApWITaH )KaMU MaxXCyJIOTHUHT IyJl KUMMaTH MaKCUMaJUTAIITUPWICHH. MacallaHUHI MaTeMaTHK
MOJIEJIMHU TY3UHT.

Nmnad ynkapum | Panep, m> | Taxra, M MexHar, Hapxu
dakTopu KHMIIN/CMeHa (MHMHT cyM)

Capdmam
HOpMaJIapH:
1 cepBaHTra 0,2 0,1 2 150
1 mmdonepra 0,1 0,2 1 120
WN/4 pakropnapu 60 40 500
3axupacu

17. Xy)anukaa 4OpBaYWIMKHU PUBOXKIAHTUPUII YuyH 324 MuHTr cyMm axparunrad. lllyHnan
180 muHr cymu uim xakura, 144 MuHr cymMU MOIAMM XapakaTiap (TEXHUK XU3MaT KypcaTull) ra
takcumianrad. JKansanga 1 1. cyT Ba TyVIUT yuyH capduiaHaurad Xapaxariap, ITyHUHTIEK, COTYB
Hapxjapu kypcatuirad. Xyxamuk kamuga 6000 . cyt Ba 1000 m. rymT unuiad YuKapuiny Kepak.
YopBauuiauK MaxcyJOTIApUHU UILIa0 YMKAPUII PEXKACUHM IIYHAAN TY3UHTKH, YHAA XY KaJTUKHUHT
YOpBAUWJIMKIAH OJaJuraH AapoMaJd MakcuMmasl OYiacuH. MacajdaHuHI MaTeMaTUK MOJEIMHU
TY3UHT.



MaxcyJsotaap MexHat capdu, cym | mogauii xapaxataap | CoryB HApXu, cyM
Cyt 12 8 25
'y 90 80 200

18. Koro3 KoMOMHATH XUJIMAa-XWI TypJard KOFO3JIapHU HIUIa0 YUKAPUII peXaCHHH OaKapu.
[llynuHraex, XoM ameéaaH HKTUCO KAITHO

koiau. 50 T memtono3a, 80 T érou Maccacu Ba 2 T KaoJuH ¢oimananuamai konau. XKagsanaa xap
XWI TypAard Koro3faH | T unuia® YMKapuIl yd9yH KeTaJuraH HeJUTioa03a, F0Y MacCacH, KaoauH
HOpMacH Oepuirad. 1 T 6ocMaxoHa Koro3uaad S5 Oupiauk, 1 MykKoBa KOro3uaad 6 oupiuk, 1 T €3yB
Koro3uaaH 8 Oupnuk Qoiina xypunaau. MKTucon KWIMHTaH MaxCyJoTAaH KaHya MHKIOpHAa Ba
KaH/Jai KOFO3 TYypHHH HIILIA0 YMKapuica, KopxoHa Qoiinacu kynpokx 0ynanu? byHna xoM améHuHr
Kaiicu TypH Ba KaH4a MUKJIOpU OpTUO Konaau? MacamaHUHT MaTeMaTUK MOJECITUHU TYy3HHT.

Maxcyaotiap X9M Ameaap
Heanrogao3a | Erou maccacu | Kaoaun
Bocmaxona Kkoro3u 206 829 20
MyKoBa KOFO31 424 627 10
E3yB Koro3u 510 518 12

19. Maummuii Xxu3maT yHuJIara Typaaropiuk yCTaxoOHACHIa CaB0 TapMOKJIApHU yUIyH CTOJ
Ba TyMOOUKajap UIUIA0 YMKAPHIL WyNIra KyHuiarad. YJIapHu Talépiaml yuyH WKKH Typaard 72 m
Ba 56 M° &rou Gop. JKaxpanga GUp JOHA MAaxCy/loOT yuyH KETAAHraH SFod MUKIOPH KypPCATHIITaH.
burra cronun nnuad ynkapumad ycraxona 4,4 6upnuk cod Qoiina onaau, Ourra TyMO0OUKagaH
2,8 oupnuk ¢oima onaan. YcraxoHa y3mma 0op MaTrepualiaH KaHda CTOJ Ba TymMOOuka HIiad
yuKapca, KYIpoK (Goiaa oIuill MacaJaCUHUHT MaTeMaTHK MOJICIIMHH Ty3HUHT.

XoM aménap
MaxcyJaor " ”
1 - Typnaru érou | 2 - Typaaru érou
Cron 0,18 0,08
Tymbouka 0,09 0,28
20. ABuakomMmnaHus HWKKH TypAard caMoyi€Tia MabiIyM Oup HyHanuuuiapiaa

HaccaXMpJIapHU TALIUIIHU aMaira omupagd. bupuHun Typ camoi€r skunaxu 3 KummjaaH uoopar
06y, Oup peiicna 45 Ta MacCaKMpHU TAIIUHIM, UKKHHYM Typ CaMOJIET OHKUMNAXU 6 KUIIUIAH
ubopar 6ynub, 6up pericna 80 Ta maccakupHu Tammiau. bupuHyn Typ caMOn€THH SKCITyaTanus
Kk 600 (m1.1m.6.) , MKKUHYH Typ caMon€THH dKcrutyatanust Kuuit 900 (mr.m.0.) 6ymam.

Pexanaru gaBp numaa ymoy wyHanumaa 5000 Ta maccaxup TaluIl KEPAKIUTH MabiIyM. ATap
xap Omp peticna 360 KUIUIaH OPTUK OYIMaraH KAIIMHY TAlIUII MyMKHH OVIica, y X0JIa WKKaia
TypAard caMoi€raapaaru peiciap MUKIOpH KaH4a Oyaranaa caMmon€riapHu

OKCIUTyaTalus KHWIHII XapakaTilapyuy MHUHHMAJI MUKAOPpAa 65".]'[3,[[1/1? MacanaHMHI MaTeMaTHK
MOZACIIMHU TY3UHI.

21. IlexHuHr OWp y4acTKacH MKKM TypAarn MaxcyJoT Wnuiad uyukapaau. bup KyHImk
pexa Oyiinya OupuHuM Typaaru Maxcynotaad (Ne 1) 60 noHa, MKKUHYM TypAard MaxcyiaotaaH (Ne
2) 80 Ta wnutad YMKApWIMIIK Kepak. bup KyHIHMK pecypciap sca KyWuaaruya: WIuiad 4HKapHil
yckyHanapu 600 craHok-coat, xom amé 300 1, 420 xumm-coat MexHat pecypcu Ba 450 xkBt/coar
aNeKTpodHeprus. bup 1noHa MaxcynoTra capd KWIMHAIUTaH pecypciaap MHUKIOPH KyHumaru
KajBanjga Oepuiarad. bupuHun MaxcyJOTHUHT Hapxu 50 cyM, MKKMHYU TypJIard MaxcCyJOTHUHT



Hapxu 60 cym. Nmmad yukapuiaguran MaxcyJjoTiapaad MakcuMan oiia Kypuil yayH xap Oup
MaxCyJIOTJaH KaH4YaJlaH MIIUIa0 YuKapuIln kepak? MacallaHHHT MaTeMaTHK MOJICIIMHU TY3UHT.

Maxcyaotaap u/4 yckyHacu | XoM amié MexHart DJIeKTPOIHEPTrUus
(ct/c) (1) (ku1m/coar) (xkBT1/c)
No 1 4 2 2 3
No 2 3 1 3 2

22. YopBa MOJJIAPUHU SAXIIUPOK OOKUII YUyH KyHOAIUK paloHga A BUTaMHHIAH 6
oupnuk, B Butamunagan 12 Oupnuk, C BuTamMuHaan 4 Oupiuk Oynumm kepak. MossmapHu OOKHII
YUyH MKKH Typaaru emaaH ¢oiinananmnagu. JKagBanga em TapkuOupard ¢oiganu o3ykKa
MoJIaNiapy YIyIIH, 03yKa MOZanapura Oyiaran KyHJAIUK SXTUEK Ba emyiap OUPIUTHHUHT HApXU
O6epwirad. YopBaHu OOKUII Y4yH 3HT ap30H OYJIraH KyHIAJUK PAllMOHHU aHUKJIAHT, MacaJaHUHT
MaTeMaTHK MOJICJIMHU Ty3UHT.

1 Kr emaaru 03yKka Moaiajiapu MUKIOPHU MoJu1apHUHT 03yKa
O3yka mogaanapu 1 I MojaJiapura 0yJaran
KYHAQJIUK IXTHEKHN
A 2 1 6
B 2 4 12
C 0 4 4
1 xr eMHI\/’IHF 50 60
HapXu,(CyM)

23. bensunHuHr 2 TypHunaH A Ba B apamammacu xocwun 0ynanu. A apamammacu 60 % 1-
HaBnu OensuHaaH, 40 % 2- HaB OeH3uHAAH Tamikuil Tomaau. B apamammvacu 80 % 1- HaB
oensunmgan, 20 % 2- HaB

OeH3MHIaH TamKwI Tonanu. | xr A apanammacunuHr Hapxu 10 Oupnuk, 1 xr B apanammacuHuHr
Hapxu 12 Oupnuk: 1-nHaB OensunmaH 50 T, 2- HaB OeH3uuAad 30 T MaBxya OYnraH xonjga SHT
KMMMAaT HapXJIM apajlaliMa X0CHJI KWIHII MacaJJaACHHUHT MaTeMaTHK MOJIEJIMHU Ty3UHT.

24. TOWKYMUPHUHT 3 Ta MyHKTAAH 4 Ta MyHKTra TallUIl PEKACHUHU IIYHIAW TY3WHIKH,
YHIA JXaMH TPAHCIOPT XapakaTiapu MHUHUMaDtamTupwicuH. lllaxtamapHuHr Oup CyTKaJIWK
UIIad YMKapUIl XaKMU, HCTEbMOJI IyHKTIApUHUHT KyMHUpra Oyiarad tanadu Ba 1 TOHHa KYMUPHU
TalIUII XapakaTiapy kKaaBajija KeITUPUITaH.

1 T KYMHPHHM HCTEBMOJIYNTA TAINII IlaxTanapHuHr

HIaxTanap xapaxarjiapu, (cym) HILIA0 YUKAPUIIT

B, B, B; B4 Xa:KMH, (MHHT T)
Ay 6 7 3 5 100
As 1 2 5 6 150
Aj 3 10 20 4 50
byiopruavn-siap 75 80 60 85 300

tanabu, (MUHT T)

MacanaHMHI MaTeMaTHK MOJICIIMHYU TY3UHT.

25. Typrra Aj, Az, Az, Ay ombopxonanapaa moc pasutiaa 40, 50, 60, 30 ToHHa EKHIFH
6op. by éxunrunapau Tanabmapu Moc pasumga 60, 80, 40 tonna O6ynaran 3 ta B, B, Bs
WCTEhMONYMIIApPTA IIYHJAW TalIMII KEPaKKH, capd KUIMHTAaH YMyMHH TPAaHCIOPT XapakaTiapu
MuHUMaJ OYicHH. (1 TOHHA EKMIFUHY TAIIMII XapakaTIapH ’KaBajla KeJITUPUITaH:



1 T éKWIFMHU HCTEbMOJIYWIAPTa TAIIHII

EKMIIFH
OmoopJaap Hapxu (11.0.)
B, B, B, 3axupaJjapi (T)
Ay 4 3 40
As 6 2 1 50
As 7 4 2 60
Ay 5 6 3 30
Exnrura tanab (1) 60 80 40 180

MacanaHHHT MaTeMaTUK MOZICIIMHU TY3UHI.




2- MAIIFYJIOT

YM3HK/IM NporpaMmaJsiam MacaJacHHUHT
YMYMUH KYHHJIMIIK Ba YHUHT TypJH popmanapaa udogananumu. Yn3ukim nporpamMmasian
MacaJacCMHHHT
KAHOHUK KYPHHMILH.

1- macana. Kyinparu YIIMHM KaHOHUK KYPUHMINra KEJITHUPUHT, XAMJAa YHHU BEKTOp Ba
MaTpuia Gopmacuaa ugoaiaHr.

F=x,-2x, +x; —x, = max
2X, =X, —Xx;+x, <6
X, +2x, +x;—x, 28
3x, —x, +2x;, +2x, <10
-X, +3x, +5x; —3x, =15
x,20,j=1234

Eunm. JlacTma® dm3uikimm (QyHKIUSHA MaKCHMATAMITUPUIAAH MHUHUMAJUIAIITHPHUIIL
Macanacura ytamus. byHuHr yuayH makcan ¢yHkuusau (-1) ra xynmadtupum kudosaup. CyHrpa
TEHTCHU3JIMKIIAP MIAKIUIa Oepuiran 4yerapaBuii mapTiapaH TeHIJIaMaaapra YyTaMus.

Hartmxkana kyiinaaru kaHoHUK Kypunuigard YI1IMuau xocun Kunamus.

F=-x,+2x, —x; +x, &> min
X, =X;+x,+x,=6
X +2x2+x3 X, —x, =8
3x, —x, +2x; +2x, +x, =10
-X, +3x, +5x; —3x, =15
x;20,7=12345,6,7

Ymby macana BekTop ¢hopmana Kynnarunya udoaaiaHaau:
F=C-X — min,

Px, +Px, + Px; + P,x, + Px; + Pixg + Px, = F,,
X =0.

bynna C=(-1;2;-1,;1,;0;0;0), X=(x,, X2 X3, X4, X5, X6, X7)- BEKTOD

Katop, CX- ckansp kynaiitma, Xxam/ia



2 -1 -1 1

S I S I S R
1 3a 2 -1, 3 2a 4 2>
-1 3 5 -
. 0 0 6 -IIapT BEKTOPJapH.
S g B R A L S
>lol ¢ o T 1] " |10f
0 0 0 15

Macananusr Matpuna Gopmacuaara udoaasaHuM dca Kyduaarnya:
F=C-X —> min

A-X =B,
X>0

byuna C=(-1,2;-1;1,0,;0;0) ,

2 -1 -1 1 100

1 2 1 -1 0-10

3 -1 2 2 00O

-1 3 5 -3 000
iapT MaTpULACH.

Macanagaru HoMaHpUH X5, Xg X7 Y3rapyBUWIAp KyIIMMYa y3rapyBUwiap ae0 arajaad Ba
yJlapHUHT Makcaj ¢yHkiuscunaru koddduuuentiapu 0 ra TeHr ned xucoOiaHaIu.

Konkper  wKkTHCOOMil--MaTeMaTHK  MOJE/UIapAa  MIITUPOK  3TYBUM  KylIMM4a
y3rapyBUYHIAPHUHT Xap OUpH TallH UKTUCOIMN MabHOTa dra OYIUIINHYA TabKUU1a0 YTaMus.



MycTrakui e4uil YY4yH MacaJjiajap
Kyitnnaru Gepuiran MacajajJapHUHT Xap OMPUHHM KaHOHUK KYPHUHUINTA KEJITUPUHT, Xam/1a
YHH BEKTOp Ba MaTpuua Gpopmanapuaa upoaiaHr.

l.

6x, +5x, +3x;, =8

12x, +9x, +3x, <14

3x, +5x, +2x, 28
x; 20,  j=123.
F =3x,—4x, +x; &> min
2.

X +2x,-x,26

4x, —x, +x; <18

3x, +x,+2x,<6
x,20, =123

=2x, —4x,+2x; > max

3
X, =3x, +2x;-3x, 22
—2x1 —4x, +5x, +2x, <1
-x, +2x;,-x,24
3x1 +9x2 +6x, —8x, 23
> j=1234

= 7xl +3x, +2x; +10x, - min

IN

4xl +2x, +5x;, <12
=3x, +4x; =18

3x1 +3x, —2x; 216

20, j=123.

=-2x, +x, +5x; = max

—x1+x2+x3>4
2x, +x, —x; <16
3x1+x2+x3218

__/;__\Ul

j=123.

—3>x1 —5x, - 3x; — max

’*q Bal

6. 1- MamFyJOTHUHT MaTeMaTUK MojeutapuiaH Qoiimananu0d, yJapHUHT Xap OuUpUHHU
KaHOHMK KYPUHHILITa KEJTUPUHI Ba KYIIMMYa Y3rapyBUMIAPHUHI HWKTUCOIUM MabHOCHHU OacH
KHJIVHT.



3- MaIIFyJI0T

Yu3uKJIM NporpaMMasiam MacajaacuHUHT
reoMeTpMK TAJKUHHU. YN3uKJIu nporpaMmmaJiam
MacaJacMHHU rpaukK ycyJijia eyuIl.

UM3uK/ii mporpamMMalniail MacajacuHu rpaduK yCylifa €4, acoCaH HOMAabIyMJlapu COHH
UKKHUTa OYNIraH Ba yerapaBuil mapTiapy YU3UKIW TEHTCH3IHUKIAp MIaKiuaa Oepuiaran Macaaanapra
KYJUTAHWJIA]IA.

I-macaina.

Oupma ukku xuidl A Ba B Maxcynornapuu unuia® uukapagu. Xap 6up maxcynorra I, II Ba III
TypJaru MallMHAJApHUHT Xap Oupuaa unuioB Oepuiaau. MaxcynoTiapra MallvHajgapja HIIIOB
OepuI coaTnapu Kyiugaruya Oepuiras:

I 1II III
A 05 04 02
B 025 03 04

I, II, III mammuaanapHuHr XadTaJuk unuiam BakTiapu Mmoc paBumma 40, 36 Ba 36 coaTHuU
tamkwi dtaan. Cotmirad A Ba B Maxcynotnapaan Moc paBuinia 5 Ba 3 Oupauk ¢oiina oTuHAIN.

®dupmara makcuMman (oia KenTupaaurad XaQTaluK UIDIad YUKApUIl PeKACUHHU TY3UII Tajad
kunuHaau. Macananu YIIM maknuaa tabpudianr Ba yHU €UUHT.

Eunnumm:

XadTa naBoMua UILIA0 YMKAPUIN pPeXalalITUPUIraH A MaxcyJoT MUKIOpH Xx; Ba B maxcynor
MHUKIOPH X, OVIICHH.

VY xonaa, MmacanaHuHr Oepuirannapuian ¢oinanann6, Kyngaru YIIMHM Xocua KHUjIaMus3.

0,5x, +0,25x, <40
0,4x, +0,3x, <36 (1)
0,2x, +0,4x, <36

X, 20,x,20 (2)
F=5x;+3x, —> max 3)
by macanama HOMabIyMiap COHM MKKHTA, XaMJa YerapaBHid MIapTiIap TCHICH3IHKIAP MaKIUIa
OYNraHIury yuyH rpaduk yCyJIHH KyJUlall MyMKHH.

Macanagaru (1) Ba (2) yerapaBuii maptiapaard xap Oup tenrcu3nuk X;0X, koopawHaTta
TEKHUCIUTHIA Yerapagapy Moc

0,5x, +0,25x, =40 (a,)
0,4x, +0,3x, =36 (a,)
0,2x, +0,4x, =36 (a;)

TYFpU YM3HKJIAp/aH Ba KOOPIUHATA YKIapuaaH HOOpaT IpUM TEKUCIHKIAPHH NpOoJaIai Ii.
Ymby sApuM TEKMCIUKIApPHU Ba YJIApHUHI KECHIIMacuiaH ubopaTr Oyiaran pexanap

KynOyp4yaruau 94u3u0 oJamms3, Xxamaa N= (5;3) iyHanTUpyBUYM BEKTOp Epramuaa
F=5x 1 +3x 2



Makcaj QyHKIUACUTAa MaKCUMaJl KHAMaT OEpyBUM HYKTaHW aHUKJIAMMHU3.

X2
200 T>
| L
160
120\+
N-
A
4084
N
. | S | | | | | | . >
0 40 JIIN\80 120 180 200 0 x
F=0 a3
—>
a; ay
3.1-un3ma
Uusmanan KypuHUO TypHOIUKH, F=5x;+3x, wmakcan QyHKIUACH VY3UHUHT MaKCUMal

kuitmatura ABCDO — pexanap kynOypuaruauar C Hykracuaa spuinaau. by HykTa a; Ba a; TYFpu
YU3UKJIAPHUHT KECUIIUITUAAH XOCH OYITaHIUTH YUyH YHUHT KOOPJAU-

HaTaCUHUN
0,5x, +0,25x, =40 (a,)
0,4x, +0,3x, = 36 (a,)

TEHTJIaMaJIap CUCTEMACHHU e4n0 ToramMu3. CHCTEeMaHMHT e4uMu X; =60 Ba
x,=40. by euumra Makcaj QyHKIUSCUHUHAT Fp = 5 60 + 3240= 420 xuiiMaTé MOC KeTaIu.

Hlynnait kunn6, upma 420 O6upnuk ¢oiigara spummi yuyH A maxcynoraad 60 ta Ba B
Maxcynotaad 40 Ta unura®d YMKApWIIHUA pexamamTupumi kepak OVmamu. bynma I Ba I Typ
MallMHAApHUHT W BakTH (OHAWIAH Tynanuruda ¢oinamanunaan., xamaa Il typ mammza
BaktuaaH (0,2x;+0,4x,< 36 TeHrcu3IMKKa Kypa) 8 coaT opTHO KOJIa IH.

2- macana. Kyiingaru YI[IMHuu eyunr.



2x, +x, +x;, =10

—2x, +3x,+x, =6 4)

2x, +4x, —x; =8
x; 20, j=12345 ®)
F=-16x, —x, + x; +5x, + 5x; = max (6)

Eumymmmum.  YmlOy wmacanmagaru TeHrjaMajap CHUCTEMacujaH HOMaHPUU X3 X4 X5
HOMAaBJIyMJIADHUHT Xap OMpPHUHM X; Ba X; HOMAabJIyMOTIap opKanu udomanad, ymapHM Makcal
¢byHKIMsIcUra Kylcak, MKKA HOMABJIyMIIM, YerapaBuil MIapTiapy YHM3HWKIN TEHICH3IHKIApIaH
u6opar 6ynran YIIM xocun 6ynanu.

2x, +x, <10
-2x,+3x, <6
2x, +4x, =28

X 20, j=12

F =2x, +3x, > max

by macananuHr pexxanap kKynoypuaruiu sicad oaMu3:

-2x1+3x,= 6

2X1+H4x,=8

2x1+x=10

3.2-yu3ma

Yusmanan pexanap KynOypyariHUHT B HyKTacu OoNTHMall €4uM SKaHJIUTU paBIIAHIUD.
by HyKTaHHMHT KOOpIWHATaCUHU



2x, +x, =10
-2x,+3x,=6
x;20, j=12

TEHrJIaMajap CUCTEMacHHUHT euyuMmu cudartuaa tonamus. Cuctemanu ednd x;=3 Ba x,=4
KuiiMatinapHu onamus. by Kuiimatnapau nactnabku Oepunral (4) cuctemara Kyinub x;=0 Ba x4=0
Ba xs=I/4 KuWMaTiIapHH Ba yJlapra MOC KelyBuYM Makcaa (QyHKIUSCUHUHT Fp.=18 xuilmMmaTuHN
xocun Kuinamus. lynnait kunu6, 6epunran (4), (5) Ba (6) MacanaHuHT €4UMH Xy, =(3,4,0,0,14)
Ba Fy=18 nan ubopart SKaHJIUTUHU aHUKJIAUMHU3.

YMyMaH, yerapaBuil MIapTJIapyu N Ta HOMabIyM Ba M Ta YA3UKJIU 3PKIIH TEHIJIAMAJapHU Y3
MYMra ojraH MacajlaJlapHd Xam, arap n-m=2 MmyHocabat 6axkapuica, rpaduk ycyn épaaMua equll
MyMKHH. byHra on Kyinujaaru MacajaaHu KEITUPAMMU3.

3-Macana. Yu3uKIM nporpnMMaiall MacalacuHu rpaduk ycys épaMuia €4uHr.

X, — X, +3x; —18x, +2x, =4
2x, —x, +4x, = 21x, +4x, =22 (7)
3x, —2x, +8x; —43x, +11x, =38
x; 20, j=12345. )

F=2x —-x,+x;-3x, +4x; > max (9)

Eunmnmm: By macanmaga n=5 Ba m=3 06ynu0, n-m=2 OynraHiaurd ydyH rpaduk yCyJTHH
kymnam MyMmkuH. [lactnab, XXopnan-T'aycc ycynum épmammpa (7) cuctemMaHuHr xap Oup
TeHIJIaMacuia OuTTagad 0asuc y3rapyBUMIApHU (MacallaH X;, Xp, X3-y3rapyBUMIapHH) aKpaTaMu3.
Hatwxkana (7) cuctemara TeHr Ky4iu OYiaraH KyWnujaara CHCTEMaH! XOCHIT KUJIaMU3:

X, +x,-3x;,=6
X, +7x,+10x;, =70  (10)
x; —4x, +5x, =20

Bbynnan 3ca, 6asuc y3rapyBumiiapra HUCOaTaH €4mIraH CHCTEMaHH XOCHII KUJIaMU3.
x, =6-x, +3x,
x,=70-7x,-10xs (11)
x; =20+4x, —5x;

basuc ¥y3rapyBumnapHuHr Oy KuiiMarTiapuHu Makcaj ¢GyHKmuscura kyinuo, xamma (10)
cucreMasa 0a3uc y3rapyBUWIapHM TaHaad 1000pu0, WMKKM HOMAbJIyMIU KyHUAardn YH3UKIN
IPOrpIMMAaIall MACATACUHU XOCUI KUIaMHU3.



x,—3x;<6
Tx, +10x, <70
—4x, +5x, <20

x20, x,20

F =6x,+15x, —38 - max

x40Xs KOOpOMHATAa TEKHUCIMIUAA pexanap KynOypdaruHu, Maxkcaa (QYHKIMACUHM Ba
WYHAITUPYBYU BEKTOPHU TaCBUpJIANMU3.

A
7

(1)

3.3- yu3zma.



Yusmara acocaH Makcaa (QYHKIMSHM Y3MHMHT MakKcHMal KuiMaTHra pexanap
KynOyp4yaruHUHT B HyKTacuaa spUILIMIIMHY KYpaMu3.
by HyKTa KOOpAMHATaIapUHU

{7x4 +10x, =70

—4x, +5x;, =20
28
CHCTEMaHH e4u0 TomaMu3: x, = 2; X, = 5 F .. =-38+12+84 =58

Hactnabku 6epuiran (7), (8), (9) MacanaHUHI €UMMUHHM XOCWJI KWIMII Y4yH X, =2 Ba X; = —

kuitmaTinapuu (11) cuctemara KysiMus.

104 . .
Harmxana x, = ?, x, =0, x, =0 xuiimatnapau onamus. lllynnait kuumo,

X = (%;0;0;2;?) Ba F__ =158,

onm max

MycTakui edyuin y4yH MacaJiajaap.
Ky#innarn macananapuu rpaduk yCyauaa eUuHT.

1. Meben ¢dabpukacu mkad Ba crouiap WNUIA0 YUKAPWIN YYyH 3apyp pecypciapian
doiinamanaan. Xap Oup Typmarn Maxcyiaotra capdiaHaaurad pecypciap Hopmacu, | Ta
MaxCyJOTHU COTHIIJIAaH KeJaJuraH Japomaja Ba OOp OyiraH pecypClIapHUHT YMyMHH MHKIOPU
KyWnaary xajsaiia OepuiraH.

Pecypeaap 1 Ta maxcyJaorra capgiaHaguran Pecyps.nap}mnr
pecypc/iap MUK/IOPH yMyMHii MUKIOPH

érou (m)
1 xus1 yuyH 0,2 0,1 40
2 Xu1 y4yH 0,1 0,3 60
Mexnart capdu 1,2 1,5 371,4
(kummm-coar)
1 Ta MaxcyJIOTHU COTHULIJAH 6 8
KeJIaJIuraH AapoMaj

dabpuka KaH4Ya CTOJ Ba INKad HWNUTA0 4YHMKAapca, YJIapHU COTHUIINAH KeJIraH Jaapomal
Makcuman Oynaau?

2. A Ba B Typaaru maxcynot unuiad 4YMKapuil Y4yH TOKapiuK, (Gpe3epiuk Ba CHUILTUKJIIALI
KUXO03Tapy MIIATHIAAN. Xap OWp Typaard >XKUXO3HUHT Xap OWp Typaard MaxcyjaoT wumniad
yyKapuira capdiaiiurad BakTIapd HOpMaiapu KaaBajja KelTupwirad. Xap Oup Typharu
JKUXO3HUHT WII BakKTH yMymui Gonam xammaa 1 Ta MaxCylOTHH COTHUIIAAH KEJIaJWuraH JapoMaj
KyHujary xajpainia Oepuira.



1 Ta maxcyJ0T Taiiépiaamra capgiaHaguras AKuX03HUHT
Kuxo3 Typu BaKT (c0aT) ¢doiinaam um BakTH
A B ymymuii ponau (c)

Dpe3epiuk 10 8 168
Toxkapnuk 5 10 180
CUJUIHKJIIaI 6 12 144
1 Ta Mmaxcynor 14 18
COTHILJIAH KeJlaJuraH
napoman (cym)

A Ba B maxcynoTtiap unuiad YMKapuIIHUHT ITyHIail pexacu

TOINWJICHHKY, YJIap/iaH KeJaJurad JapoMaji MaKCuMai OyJICHH.

3. MeGenb (habpukacuaa ctangapt dpaHep JUCTIIApaH 3 Typaard XoMamiéjaH MOC paBHILIa
24, 31 Ba 18 moHa KMpKHIIW Kepak. Xap Oup daHep aucTHIAH 2 yCyJ OuiaH XoMamenap KAPKHIII
MyMKHH. bepuiran ycyn Oyiinda KHUPKUII HATHKACHIa XOCHJ OYyiaguraH Xomaménap COHH
kaaBayga Oepwiradn. bepwiran ycyn Oyiimua | Ta QaHep NUCTHH KUPKHIIIAH XOCHIJI OYiTaH
YUKUHIIWIAP YII9aMH XaM KyHHJIary skaBaiiia KeJITHPHITaH.

Yy 0yiinua KUPKMIIIAH X0CWJI 0yaran

Xomaméaap Typu XoMaiéjiap CoHu (IoHa)

1- ycya 2- yeya
1 2 6
2 5 4
3 2 3
KUpKUMIIap (UMKUHIUIAP) 12 16
VaamMu(KB.CM)

Kanua danep nuctu Ba Kaiicu ycynga KUPKWJITaHJa MUHUMAaN YUKUHIA XOCHI OYynaiw,
XamJa 3apyp XoMaméaap COHUIaH KaM OyiMaran xomaii€ oauHaan?

4. ®epmacuja KYHFUpP Ba CAapUK TYJIKM [apBapull KWIMHAAW. YJAPHUHT HOpMall
napBapuilM Y4yH 3 Typaaru o3yka unuaTtwiagu. KYHrup Ba capuk TyJKWIap yuyyH Xap KyHId
3apyp OYynran xap Oup Typaaru o3yKajlap MUKIOPH KaJBalla KeNTHpWUITraH. XaiWBoH (depmacu
WIUTATHIIA MyMKHH OYJraH xap Oup TypJard 03yKaHUHT YMYMHH MHUKIOPH Ba | Ta KYHFUD TYJIKH
Ba CapuK TYJIKU TEPUCUHU COTHUIIIAH KeIaIuTaH JapoMal KyWnuaard xaapaiaa Oepruiras.

Xap KyHru 3apyp 0yJaran
03yKa OMpJINTH MUKIOPH .
O3yka Typu KyHEHD capuK 03yKaHUHT YMYMHi MUKI0PH
TYJKHU TYJKH

1 2 3 180

2 4 1 240

3 6 7 426

1 Ta TepuHU COTHUIIIAH
16 12
Keyaaurad gapoman (1r.0.)




®depMa 3HT KaTTa 1apoMa/]l OJUILIN yUyH MIIHU KaHAAal TAIKWI STUIIN Kepak?

x, +2x,<14

—5x, +3x, <15
2x, +3x, 212
x, 20, j=12

F =x +x, > max

7.
3x,—2x, <12
2x,+3x,26
-x, +2x, <8
j=12

F =-2x, +x, = min

ijO,

9.
3x,—x,—x; =4
X=X, —x;—x, =1
2x, +x, +2x, +x, =7
x, 20, j=12345

F=-5x +x, —x; > max

11.

-x, +2x,<2
—x +x, >2-1
x, <2

x, 20, =12

F =2x,—3x, - max

13.

2x,—x, 20

X, —5x, 25
x; 20, j=12

F =3x, —10x, — min, (max)

2x,—x, <6
-x, +3x,<6
x +2x, =28
j=12

F =x, +2x, - max

x; 20,

X —5x,+x3=5
X, +x,+x,=4

X, +x, +x,=8
x,20,  j=12345

F=-x +4x, +2x, — x; > max

10.
3x, +5x, 215
3x, +x, <15
-2x,+x, <3

x; 20, j=12

F =2x, —2x, - max, (min)

12.
3x,—2x, 27
X —x,22
5%, —x, 210
x =3
x, 20

F =4x, +3x, > min

14.
x +4x, 24
3
Exl +x,23

20, j=12

F =2x, +3x, — max, (min)



15. 16.

>
x1+x2_§ x, +x, <18
—x, <
TR X, +2x, <24
—-x, +x,<2 0<x <12
<x <
>1
;l , 0<x, <8
<x, <
F =4x +5x, > 1
F =4+ 6x, +2x, — min,(max) % +5x, = max, (min)
17.

X, —4x, +x;, =-2
X, +2x, —x;+x, =3
x; 20, j=1234
F =x, —x, + x; + 2x, — min,(max)
18.
X, —2x,+x,+2x,=4
—x; +3x, +5x; +x, =8
x 20, j=1234

F =x, —2x, + 2x; + 3x, & max, (min)

3x,+2x, +x; +2x, =2
19.
3x, +x, +3x; +4x, =5
x; 20

F=2x +x, +6x; —12x, —9x; — max.

X, +x, +7x;=3x, —Tx; =13
20. {x, +2x, +13x; +2x, —14x, =20
x, +3x, +20x; +6x, —23x, =19
x; 20

F=2x +x, +6x; —12x, —9x; = max.



4- MaIIFyJIOT

Yu3uK/I4 NporpaMMaJjianl MacaJJaCHHUHI TasHY pexxaapu. UN3NK/IM TeHIr1amMajaap
CHCTEMACMHUHT HOMAaH}uii 6a3uc eunMaapuaaH OMPUHMN TOMHMIIL.

Uusukiaum nporpaMmanianl MacalaCMHHUHI TE€OMETPUK TaJIKMHHMra Kypa, MacaJaHWHT
MYMKHH OYyJTaH edyumiIapu TYIJIaMd KaBapuk KYnEkauaaH nubopar O6ynaau. by kKynékIMHUHT Xap
Oup yuura (4eTKM HyKTacura) TalMH OMp TasgHY peka Moc Kenaau. YM3WKIM Mporpammanaii
MacaJJaCHHUHT MakcajJ (pyHKUUSACH Y3UHMI ONTHMAaJ KUiIMaTura mly TasHY pexanaapaaH Oupunaa
spummagy. Homabnymmapu coHu 2 Ta Oynran (€ku n-m=2 IIapTHU KaHOATJIAHTHPYBYH, N-
HOMabJIyMJIap COHM, M- TEHIJIamMajap COHM) XamJla 4yerapaBuil MmapTiapy TEHICU3IMKIAp IaKIuIa
OepuiiraH MacajaJlapHUHT TasiHY peKajlapuHU T€OMETPUK TACBHPJIAI MyMKHH.

1. Kyiinaru 4u3uKiia mporpaMmMarall MacalJaCHHUHT Oapya TasHY peKajJapruHU TOIIHUHT.

F =2x, +3x, & max

2x, +x, <10
-2x,+3x, <6
X, +2x, 24
x;20,x, 20.
Eunm. YerapaBuii maptiapra OWHOaH eduMiiap KYmOypyarnHW, MYMKHH OYiraH

TYIUIaMJIapMHK YKM3U0 OJIaMU3.
2x;tx=10 -2x;+3x,=6  x;+t2x,=4

-2x1+3x,=6

||1\|x1

2 4D 8 10 12
X1+3X2:4

|
—

Yusmanan KypuHuO TypuOauKu, eaumiap kynoypuaru ABCD-

kynOypuaknan nbopar 6ynub, 6y kynoypuakHunr A,B,C Ba D yunapura Gepuiran MacajllaHHUHT
Xa= (0;2), Xg= (3;4), Xc= (5;0) Ba Xp= (4;0) TasiHu pexanapu Moc kenaau. bynna B mHykranuHr
KOOpJMHATaJapy UKKU TYFPH YM3UKHUHT KECUILIUII HYKTAaCUHUHT KOOPJMHATAIAPH, STbHU

2x, +x, =10

-2x,+3x,=6
TEHIVIaMalap CUCTEMACUHUHT €4UMU cu(aTHIa TONMITAHIUTUHY CIIaTHO YTaMus.

Mynnait kunuO, GepuiiraH MacajJaHUHT Oapya TasHY pekanapu Typrra Oynuo, ymap X;=
(0;2), Xo=(3;4), X5=(5;0) Ba X4= (4;0) eunmnapaan ubopataup.



Yu3ukiau nporpaMmaianl MacajdaCMHHU €4MII YM3UKIM TEHIJIaManap €KM TEHICH3JIMKIIAp
CUCTEMaCHHUHI HOMaH(pUH eyumiapuHu Tomuml OwinaH Oornukaup. CUCTeMaHUMHT HOMaH(UA
06asuc eunMuHu (€xku YIIMHUHT TasgHY pexacMHHM) TONMILJA KaWCU Y3rapyBUMHHU Kaicu
TeHrMaMazaH Oa3uc y3rapyBuM cudaThia axpaTwivii Qapkcu3 smac. MaHa mry MmapTJIapHU
BTHOOPTa OYBYH yCyJUIapAaH OUPUHH KyHHIard MUCOJIIA KYPHO YUKaMU3.

2-macaia.
Bepunran TeHrnamanap CMCTeMacCHHUHT HOMaH(pui 0azuc eunmiiapuad OMPUHH TOTIHHT.
=X, —x, +2x, —3x,=7
-2X, +x, —x; +5x, —2x, =8
-X, t X, +x;=3
Eunm. Jlactna® cucremagarm Oapya TeHryamanapHu Oup-Oupura KymwmO, Hasopar
TeHrJama (H.T.) 1e0 aTaqyByd TEHIVIAMaHU XOCWII KiJlaMu3. BUSHUHT Mucomaa Ha3opat TeHriama
-4x;+ x2+7x4-5x5=18 TeHrmamamaH uOOpaTIup.
Hazopar Tenriiama ukku xui BazugaHu oaxapaiu:

1) axpatunuiny kepak 6ynran 6a3uc y3rapyBud Ha30paT TCHIJIaMaJaH TaHJIaHAIU;

2) xap Oup KamaMaaH KeWMHH XOCuiI OVran Ha3opaT TeHTJIaMa 0as3uc y3rapyB4rcH Oyiamaran
TEHTJIaMalap WUFUHAMCHUTA TEHT OJKAHJIWIUra acociaHub, xucoOnaml »xapaéHu TYFpU OIUO
OOpHIaETraHIMTUHU TEKIMUPUO OOPHIIT MyMKHH.

Hazopar tenrnmamanan ko3(Q(UIMEHTH OSHr Karrta Oynran ¥y3rapyBud (MacajlaH Xy)
TaHJaHaIu Ba Oy Yy3rapyBud y4yH aHUKJIOBYH KodddummeHTap (a.x) 1ed aTaayBuu

b,
—— (bynna b, 20,a, >0)
ik

HucOaTnap Tonuaaan. AHUKIOBYM KO (UINEHTIapjaH SHI KHUUIHIa

MOC TEHIJIaMalaH X, Y3rapyBUMHHU aKpaTHO, YHU AJIEMEHTap aJMallTHpUILIap EpaaMuia KoJiraH
TEHTJIaMaJIapJaH Ba Ha30paT TCHIJIAMaJaH XxaM WyKoTamu3. YOy >kapaéHHU Xap Oup TeHTIamaaa
OoutramaH 0Oaszuc y3rapyBuM XOocwi OynryHua &€ku Hazopar TeHriama 0=0 KypuHHINTa KelraHaaH
CYHT, )KaBOOHM €3UII MyMKHH. ByHHHT yuyH 0a3uc y3rapyBUMIapHH MOC 0307 Xaajapra, 6azucmac
V3rapyBUYHIAPHH Ca HOJra TEHT Ae0 OIUII Kepak.

DHIW [OKOpUJA aWTWITaH aMmalUlapHu OepuiraH MUCONTa HUcCOaTaH KyJmaiiMu3 Ba
xucoOban xapaéHIapyHH KyJIAWIMK YUyH KyHuaarnda sxkaapaia ombd 6opaMus.



1 XJ X2 X3 X4 X5 b a.K.
1 -1 ] 0 2 3 7 72
2 2 1 -1 2 8 8/5%
3 -1 1 1 0 0 3 -
H.T -4 1 0 7* -5 18
1 5 | 5 | 205 0 -11/5 19/5 19/2
2 /5 /5 | -1/5 1 -2/5 8/5 -
3 1 1 [1]] o 0 3 3
wr | -6/5 | 2/5 | 75% | 0 “11/5 34/5
1 15 || -9/5 0 0 -11/5 13/5 13*
2 335 | 2/5 0 1 -2/5 11/5 -
3 -1 1 1 0 0 3 -
Hr | 1/5% | -9/5 0 0 -11/5 13/5
1 1 9 0 0 -1 13
2 0 5 0 1 7 10
3 0 -8 1 0 -11 16
HT 0 0 0 0 0 0

Kao6: X= (13;0;16;10;0)

I xagam

II xkamam

III xkamam

IV kagam

OcnarMa. (Homanduii 6a3uc e4uMHUHT MaBXKy1 OYJIMACIIUK IIapTH).

Arap Oupop Kamama cucteMaaa Kamuaa OuTTa TeHriIama

KypuHuira kenu6, Oapua a; a
HOMaH(}wuit eunmra sra OyIMaian.
Arap Oupop TeHriama

.....

ax;raxot+...+ ax,=b

Ox;+0x,+...+ Ox,=b

a, xoapounmentiap manduit Ba b>0 O6ymnca, cucrema

KypuHuIIa 6Ymm6, b# () 6ynca, Gepuiran cucTeMa yMyMaH Xed KaHJIal earMra sra OyMaii .

MycTakua edunl y4yH Macajasnap.

UIIMHMHT TE€OMETPUK TaTKUHUIAH Qoigananud, Kyiuaarn MacajaalapHUHT Oapya TasH4
SYMMJIAPUHU TOTTHHT.

1.

F=x, +x, > max

X, +2x, <8
-2x, +x, <4
X, +3x, 29

x, 20,x, 20.

F =—-x, +3x, - min
X, +x,24

X, =X, <2

x, <3

x,20,x, 20.



3. 4.

F =4x, + 6x, - min F=-3x,+x, > min
3x,+x,29 2x,—x, <4
X, +2x, 28 X, —2x,<2
X, +6x, 212 X, +x,<5
x,20,x, 20. x,20,x, 20.
5. F =2x, +5x, = max 6. F'=3x, +x, = max
2x,+x, 210
2x, +x, <10
X, +x,23
X, +2x, 24
X, +x,<7
-2x,+3x, <6
6x, —x, <6
x120; x,20 x,20; x,20

Ky#tnnaru yn3ukimm TeHriaManap CUICTEMaCMHUHT HOMaH(uii 6a3uc eqnMiiapuaan OMpuHH
TOIIUHT

7.
X, +X, +X;+x, +x3=5
X, =X, + X +x, +x5=1
XK X =(3;2;0;0;0)

8.
2X, =X, +x;+2x, =6
-2X, +2x, +3x;,—x, =6
K X=(9;12;0;0)

9.
2x, +3x, —10x; —6x, —8x, =18
2x, —x, = 15x;, - 9x, - 12x, =2
X, +x,-20x;, -12x, —-16x, =1
K X =(3;4;0,0,0 )

10.

X, +x, +x;+x, +2x, =22
-X, +x, +x; -3x, +4x, =14
X +x,—Xx;—x, =2

XK X =(50;0;3;7)

11.
X, =X, +3x;-2x, =3
2x,+4x, +2x,+3x, =1
6x, —4x,—7x,=0

K: Homanghuii eyum maeoicyo amac.



12.
2x, —=3x, —4x, +4x, —2x, =7
X, =3x,+x;—4x, —x,=2
-X, +8x, —x; +2x, +x,=3
K X =(5;1;0;0;0)

13.
X +x, +x;+x, —x; +2x, =4
3x, +4x, +4x; +4x, —4x, +Tx, =15
2x, +3x, +4x, +4x, —4x,+ 6x, =13
X, +2x, +3x; +4x, —4x, +4x, =10
K X =(1;1;1;1;0; 0)

14.

=X, +4x, +2x; +3x, +2x, =2
-2x, +8x, +3x;+4x, +Txy =3
-2x, +5x;+4x, — x5 =3

X, +2x, =3x,=1

XK X =(4;1;1;0;0)



5- mamryaor

YH3UKIN MPOrpaMMaJiaml MacajJacuHi eYHINHIUHT
CHMILIEKC YCYJIH.

CumMIeke ycyiHM KyHuaard MacajlaHu €4uIl skapaéHuia TaBcudaaimus:
1- macana. Kyingaru UIIM HU cumIuieke yCcyJijaa €UuHr.
F=-2x, —x, +x; —x, +x; > min
X, +x,+x;=5
2%, +x, +x, =9
X, +2x, +x,,=7
x;20,/=12345

Eunm, MacanaHuHr TeHTrIamaiap CHCTeMacuHU BeKTOp hopmasa €3ub onamms:

x1P1+ xPy + x3P3 + x4P4+ x5Ps= Py,

OyHaa
1 1 1 0 0 5
P]Z 2 P2: 1 P3: 0 P4: 1 P5: 0 P(): 9
1 2 0 0 1 7
C =(-2;-LL,-L1).

bepunran P, , P,, Ps, P4, Ps Bekropnmap opacuaa yura Oupnuk P; , P4 Ba Ps BexTopmap
OYJIraHINIy yYyH, MAaCaJIAaHUHT OOIIJIAaHFUY TAassHY PEKACHHHI OEBOCHTA E3HIN MYMKHH.

Xo= (0; 0; 0; 5; 9; 7)

bupnuk BekTopiapra Moc x;, x4 Ba X5 - y3rapyBumiiap 6asuc y3rapyBuuiap 0ynu0, KoJaraH x;,
X, X3 - y3rapyBumwiap 3ca 0OazucMac y3rapyBumiapaup. basuc y3rapyBumiapra Moc KeIyBYH
9I3UKIM QyHKIus Kodpduunentuaan ty3mirad BeKTop Ceas(1;-1;1) man nbopart.

Macananu KyiHuIara CUMILICKC JKaiBajra xxoinamrupamus. JXKagsamHuar m+1  karopura
pexaHuHT 6axocu 10 aTaayBuH Ba

A=Z,-C; = Z%Ci -C,

i=1

(opmynia opkanu aHUKIaHyBYM KYpCaTKUWIap xoinamrupunaay. Arap 6apya  A; <0 (5= I,_n)

OyJica, TOMWJITAH TasHY peka ONTUMAaJ e4uM Oyiaau. Arap Oupoprta j=k y4yH Ak > 0 Oynca, y

X0J1J1a TONWITaH TassHY €4uM ONTHMAJ pexa Oyiamaiau. YHHU OolIKa TasHY pekara aaMalITHpHIL
Kepak. TasHY pexxajdapHH aJIMAIITHPHUIN KapaéHU ONTHMAJl €4MM TONWITYHYa €KUM YHHHI €4YHMH
MYK 3KaHJINTH AaHUKJIAHTYHYa TaKpOpJIaHaIH.

Cumuiekc ycynHu kymia0, I kanamuaa max A; =3 ramoc kenyBuu P, 6asucra kuputunud, Ps

1
BeKTOp Oasucian unkapunaau. Il kagamaa A, = ) ra Moc KeinyBuH P; BekTop 6a3ucra KUpUTUIHO,

P; 6a3zucnan ynkapunaau Ba Huxot Il kagamaa ontuMan e4uM TOMUIAIH.



- c > 2 -1 1 -1 1 AK
1 a3uce o 0 P] Pz P3 P4 P5
1 P; 5 1 1 1 0 0 5
P, - 9 1 0 1 9
3 Ps 1 7 1 2 0 0 1 7/2%
m+1 A= Fj -Cj 3 2 3* 0 0 0
| P 1 32 0 1 0o | 12 | 3=
P, -1 112 32 0 0 1 212 | 113
3 P, -1 72 172 1 0 0 1/2 7
m+1 A= F-G | -152 12% | 0 0 0 32
1 P, ) 1 0 2 0 -
P, -1 1 -3 1
3 P, -1 2 0 1 -1 0 1
m+1 A= F-G 9 0 0 -1 0 -1

By xanBanaan kypuHUO TYypHOAMKH, OEpHIITaH MacajlaHMHT onTUMai pexxacu X*=(3; 2; 0; 1;
0) 6ynu0, yara yn3unrad yHKIUSHUAT  Fi= -9 KuiiMatu Moc kenaau. Tonunrad eaum
ATOHAJUP, YyHKU HOJIra TEHT A 6axomnap (akar 0a3uc BeKTopiap yUyH YpUHIHIUP.

2. Kyiinnarn YIIMHM CUMIIIEKC YCYJIUJIa €YUHT:
F=-x, +x, +3x; > max
2X, —x, +x; <1
4, = 2x, +x; 2 -2
3x, +x; <5
x;20,7=0123

bepunran macananu Kyinaarnda €3u0 oamus:

F=x, —x, =3x; > min
2x, —x, +x, <1

-4x, +2x, —x; <2
3x, +x; <5
x;20,/=123



UYerapaBuil maptiapaa KyliuM4a y3rapyBumjiap KUPUTHO TEHICH3IMKIApAAH TEHIVIMKIIapra
yramuz. (Kymummua ¥3rapyBUMIAQpHUHT UYM3MKIM (QYHKIMAZArd Kod(QQHUUIEHTIapH HOIra Moc
KEJUIIHMHA JCJIaTHO YTaMu3).

2%, —x, +x;+x, =1
-4X, 4+ 2x, —xy X, =2
3x, +x;+x, =5
x;20,/=12345,6

Cucremanu BekTop ¢opmasa €3ub onamus:

x1P1+xoPy +x3P3 + x4P4+ x5PstxsPe= Po,

1 0 0 1
P, =|-4| P,=|2| P, =|-1P,=|0 P, =|1|,P,=|0]P,=]|2
3 0 0 0 1 5
C=(1;-1;-3,0;0;0),  Co0=(0;0;0).

bupnuk BekTopiapra Moc x4, X5 , Xs - Y3rapyBUWJIApHU MOC 03071 Xajajapra TeHriaad, 6asucmac x; ,
X7 X3 Y3rapyBUHJIQpHU 3Ca HOJIra TEHT 7¢O, OONUTaHFUY TassHY PEKaHU XOCHIT KHJIAMMU3.

Xo=1(0,0;0; 1, 2;5)
Keiinnaru xucoOmar sxapaéHiapuHi KyHHIaru CUMIUIEKC jKaJBaiia Oakapamus:



1 Bbazuc Cs Py P, P, P, P, P P,
1
2 P, 0 1 2 -1 [1] 1 0 1%
3 Ps 0 4 -1 1 -
Ps 0 5 3 0 1 0 1 5
m+1 A=F; - 0 -1 1 3% 0 0 0
1 P; 3 1 2 -1 1 1 0 .
Ps 0 2 1 1 3%

m+1 A=F}-C; 3 -7 4% 0 3 0 0
1 P; 3 4 0 1 1 0 -
2 P, -1 3 -2 1 0 1 1 0 -
3 Ps 0 1 0 0 2 -1 1 1/3
m+1 A= j-Cj -15 1* 0 0 -7 -4 0
1 P; 3 4 0 0 1 2 1 0
P, -1 11/3 1 -1/3 1/3 2/3
3 P, 1 1/3 1 0 0 2/3 -1/3 1/3
m+1 A=F-C; -46/3 0 0 0 -19/3 | -113 | -13

Typrunun kamamna (m+1) — carpaa A; =F,-C; <0 ontumamnuk mwapri OaxapuiraHinra
yY4yH
X*=(1/3; 11/3; 4; 0; 0; 0)
peka omruman 0ynu0, yara Fui,= -46/3 xuiiMat Moc kemanu. JlactnaOku OepuiraH MacallaHUHT
€4MMH 3ca

Xom= (1/3; 11/3; 4) , Funax= 46/3.

O0ymu6, ymly e4nM SroHa PKAHJIWUTWHU CHMIUIEKC JKaJBaliia KYpHII MyMKHWH, STbHH HOJTa TEHT
A; =F,; -C; Gaxonap dakar 6azuc BeKTOpJIap yuyH YPHHIHAMD.

Bomnanruy TasiHY pexkacu OepuiMaral Yu3MKIHM porpaMMaall MacajlaJlapHUHT YyerapaBui
mapTiaapuaaH uoopaT TEHTJIaMallap CHUCTEMacHIa’IeMEeHTap alMallTUpHUILIap OaxkapuO, Oupop
TassH4 €YMMHHU (HOMaH(uil 06a3uc euuMHH) TOMHO, CYHTpa CHUMIUIEKC yCyd E€pJamMuia ONTUMall
€YMMHHU aHUKJIalm MyMKuH. YerapaBwii mapTiapia 0301 Xaad MaH(uii OyiraH TeHrjamasap
KaTHaiica, OyHJail TeHrIaMaJapHUHT Yarl Ba YHT TOMOHMHU —1Ta Kynaitupul, 0301 XxaaHu mycoar
KWIHO OJIMII Kepak.

Bynra oun Kyiinaaru macajaHu KapaniMus.
3-macana.
JlacTna® 4u3MuKIHM MpoTrprIMMaIall MacaJIACHHUHT OMPOpP TassHY PEKACHMHHU TOIMHT Ba CUMILICKC
yCyJi €éplaMKia ONTUMAJ CUUMHH aHUKJIAHT.
F =3x, +4x, +x; + 2x, — x; & max




X, +2x, =3x; +x, —5x5 =5
—2x, = 3x, +5x; —2x, +7x; = -8
3x, +x, =2x; +6x, +2x, =6
x; 20, Jj=123,45.

Cucremagaru MKKWHYM TEHIITAMAHUHT 0307] XaJ1 MaHPHUH OYITaHINTH YUyH, YHHHT HKKaJa
KucMuHH (-1) KoadpduieHTra Kynantupuo, 0301 XaaAHU MycOaT KWIMO odaMus.

X, +2x, =3x;+x, =5x, =5
2x, +3x, =5x; +2x, —Tx; =8
3x, +x, —2x; +6x, +2x, =6

By cucremanunr HomaHduii 06azuc eyumitapugaH OWpWHHU, (€KUM YW3HKIN MPOTPIIMMAIAIT
MacaJlaCHHUHT TasiHY pekajapuaaH OMpHUHHU) MacaiaH, 4-MalIFyJlIoTAa KYpHiIran ycyn €paaMmuiaa
TONHUO OJIANIIHK.

Xwucobuanr xapaéHnapuHu KyWuaar xaasaiia 6axapamus.

i X1 X2 X3 X4 X5 b() a.K
1 1 2 -3 1 -5 5 5
2 2 3 -5 2 -7 8 4
3 3 1 -2 6 2 5 1*
H.T 6 6 -10 9* -10 19
1 12 11/6 -8/3 0 -16/3 4 24/11*
2 1 8/3 -13/3 0 -23/3 6 9/4
3 1/2 1/6 -1/3 1 1/3 1 6
H.T 32 9/2* -7 0 -13 10
1 311 1 -16/11 0 -32/11 24/11 8
2 3/11 0 -5/11 0 1/11 2/11 2/3*
3 5/11 0 -1/11 1 9/11 7/11 7/5
H.T 3/11 0 -5/11 0 1/11 2/11
1 0 1 -1 0 -3 2
2 1 0 -5/3 0 1/3 2/3
3 0 0 2/3 1 2/3 1/3
H.T 0 0 0 0 0 0

KagsanuuHr oxupru 0ockuumaa gactiaad Oepuiran cuctemMara TeHr Ky4iu Oyiaraxn

3

1
cucreMany Ba Ooonutanrud X, = (—;2;0;—;0) TasHY pexaHu XOCUII KWIaMU3.
2 3

by TasgHu pexaHu ONTUMAUIMKKA TEKIIMPUII y4YyH CHMIUIEKC >KaJBaJHU Ty3aMu3 Ba
A ;= F i C = 0axoJapHUHT KHUMaTIApUHU XUCOOIaiMu3.



-3 -4 -1 -2 1
1 bazuc Cs Py P, P, P, P, P a.x
1 P, -4 2 0 1 -1 0 -3 -
2 P, -3 2/3 1 0 -5/3 0 1/3 -
3 Py -2 1/3 0 0 2/3 1 2/3 1/2
m+1 A, =F -C, -32/3 0 0 26/3%* 0 26/3
1 P, -4 5/2 0 1 0 3/2 -2
P, -3 3/2 1 0 0 5/2 2
3 P; -1 1/2 0 0 1 3/2 1
m+1 A, =F -C, -15 0 0 0 -13 0
Mlynmai kumubd, MacaTaHUHT ONITUMAT TIJIaHH
351 . .
Xom = (E;E;E;O;O) 0ymub, yura Fp,—=15 xuiitmar Moc kemaau. IllyHu Ttabkumiam
351
KEPaKKH, OJIMHraH X = (E;E;E;O;O) - ONTHUMAJ IUJIaH STOHA dMac, YyHKHU 0a3ucra Kkupmaras Ps

Bektopra 0 ra TeHr 6ynran 6axo MOC KeJau.
MycTakui eqdin y9yH Macajanap.

Kyiinna Oepuirad Yu3uKiIy MporpamMmmanail MacajalapyiHi CUMIUIEKC YCyJIJla €UUHT.
1. 2.

F=x, +2x, - max
F =2x, +3x, - max

2x, +3x, <24
X, +2x, <1

X, +3x, <15
2%, +x, <1

x, <4
x.20,j=12
! x;20,j=12

4.

F=-2x, -3x, =2x; +x, > min F=7x, +9x, —5x; > max

2x, +2x, =3x;+x, <6 2x, +3x, +4x, <8
3x, —3x, +6x; <15 X, +2x, +x; <5
X, —=X;+x, <2 6x, +3x, +5x; <15
x;20,j=1234 x;20,j=123

5 6.

F =-5x, +5x, > min
F=x,-2x, +x; = max

-X,—x, <4
2X, —x, +3x; 2 -2

X, —2x, <2
-X, =X, +x; <4

X, +x, <15
3x,-2x, +x; 21

—2x,+x,<2

x,20,j=123 ,
J x,20,j=12



7. 8.

F=2x, +5x, +4x; —6x, > max F=-x, +3x, +2x, > min

2x, +3x, —4x, —5x, <1 X, +x, +2x; 25
5x,—6x, +x;—x, <3 2x, =3x, +x; <3
4x, +x, =2x, +3x, <2 2X, —5x, +6x; <5
x,20,j=1234 x;20,j=123

9. 10.

F =3x, +2x; —6x, = max F=2x, +3x, —x, > max
2x, +x, —=3x, +6x, =18 2X, —x, —=2x, + x5, =16
-3x, +2x, +x, —2x, =24 3x, +2x, +x;, —3x, =18
X, +3x; +x; —4x, =36 -X, +3x, +4x, +x, =24

x;20,/=12345,6 x;20,7=1234,5,6

Kyitnnaru macananapaa nactina® UYIIMHUHT OMpop TasiHY PEXacHHU TOIMHI Ba CHUMILIEKC
YCYJIMHU KYJU1ab ONTHMal €4MMHU aHUKJIAHT.

11.
F=x +x, —x; +3x, > max
2%, —x, +x;+2x, =6
-2X, +2x, +3x, —x, =6
x;20,j=1234

12.
F=2x, -x, —x; +x, —4x, —> min
3x, +x, =2x;, +6x, +9x, =3
X, +2x, —x; +2x, +3x, =1
x;20,7=1234,5
13.

F=x,+x,+x; +x, +x; > min
4x, +3x, +2x; +x, =16

{xz +2x; +4x, +5x, =16

x;20,7=1234,5



14.

15.

16.

17.

18.

19.

F=2x +4x, —x; +3x, = max
2X, =X, +x;+2x, =6

4x, —4x, —6x; +2x, =12
x;20,j=1234

F=x,-2x, -3x; +11x, - min
2x, —x, —4x; +5x, =5
X, +x, +x;—2x, =4
x,20,j=1234

F=2x,—-4x, +9x, + x, &> max
2x, +x, +3x; +x, =200
-X, +x, —3x; —2x, =50
x;20,j=1234

F=-2x, —=5x, + 6x; +2x, —x; —> max

X, +5x, =3x; +x, +2x, =15
=X, +x, +2x; +x, +x,, =5
X, —3x, +x; +x, —2x, =15
x;20,j=12345

—x, +7x; +7x, —x; = min
3X1 +2x2 llx3 12x, = 2x5 =7
X, +x, — -5x, —x; =3
2X, +x, - 7X3 Txs—2x5 =4
x;20,7=12345

F=8x, +7x, + x, & max
X, —2x, =3x, —2x, =12
4x, +x;, —4x, —3x, =12
5X, +5x, + x5, +x, =25

x;20,j=12345,6



20.

F=x, +3x, —5x, - max
2x, +4x, +x; +2x, =28
-3x, +5x, =3x, + x5 =30
4x, —2x, +8x, +x, =32

x;20,j=12345,6



6- mamrys10T

Cynsnii 6a3uc ycyan.
CuMILUIEeKC YCYJUHUHT KYVIAHUIU TN,

MabayMKH, KaHOHUK INaKiAa OepwiraH YH3UKIA HOporpaMMaianl MacalaCHHUHT
mapTiaapuaad uoopat Oyiaran CUCTEMaHHHT Xap OWUp TeHrJaMacuaa 6a3uc y3rapyBuniiap KaTHaIica,
y X0JIJa MacajJaHWHT TasHY PEeKAaCHHU OCOHJIMKYA KYpCaTHIIl MyMKHUH. JIEKWH, TasHY edumapra
ara OyiraH KyNruHa YU3WKIM MporpamMmalail MacajajlapiHUHT IapTiapuaa 0a3uc y3rapyBUmiap
(ékum OuWpIUK BeKTOpjap) KaTHamMaraH Oymamu. Ausbarra, OyHmall XxoJulapaa 3JeMEHTap
aIMamTupuuiap épramuia OepuiiraH cCUcTeMara TEeHT Kywin OynraH Xamaa Oaszuc y3rapyBumiap
KaTHAILTaH TEeHIJIaMalap CUCTEMACHHU XOCWJI KWJIUII Ba TACTIA0KH TasHY PEXaHU TOIMHUII MyMKHH.

KanoHuk kypuHUIIga OepwiraH YU3UKIM MporpamMmaianl MacajlaapUHUHT OOILITaHFHY
TasHY peXaWHU, CyHBUH Oa3uc ycynu ne0 aTalyBud ycCya €pramMuaa XaMm TOMNMII MYyMKHH Ba
TONMWJITAH TasHY PEKaHU CUMILICKC XaaBaira €3u0, MacajlaHd CUMIUICKC YCYJIH EpIaMua equI
MYMKHH O¥r1au.

Cynsbuii 6a3uc yCyJIMHUHT aITOPUTMHU KyHuaarnya:

Uusukmu mporpamMmalainl mMacajgacy Imapriapuaaru 06a3uc y3rapyBUYHCH OyiamMaraH xap Oup
TEHIJIaMara CyHBHMH paBuilga Oasuc Yy3rapyBumiap Kylmiamu3 Ba Oy Y3rapyBUMJIApHH Makcal
bynkuusicura (MUHIMaI KAWMATHHA TOIHWII Macajacd y4yH) erapyinya kKarta Oynaran mycbar M
ko3 duuuent OunaH kupuramus. ByHmail Yy3rapyBumiap «CyHBUH 0asuc Yy3rapyBumiap» 1e0
aTajaad. XOCWI OyiraH macana dca OepuiraH macajiara HUCOATaH KEHTaWTHpUITaH Macana aed
aTanaau. MacajlaHu e4HIl sKkapaéHUHN CUMIUIEKC jKaJBaJlja CUMIUIEKC yCyJl OuiaH OakapaMus.

IOxopuaa aliTunrannapHu KyiMuaaru MUCOJIHU €4MII JKapaéHua KypcaTaMus.

1- Muconn.

F =5x, +3x, +4x, —x, - max
X, +3x, +2x; +2x, =3
2X, +2x, +x;+x, =3

x,20,j=1234

Eunnumm. MacanaHuHT mapTiapuiard TeHriamanapia 0asuc y3rapyBuwiap HyK.
Xap 6up TeHrinamara MOC paBHILIA X5, Xg -

CyHBHMH 0a3uc y3rapyBUMJapHU KymiamMu3 Ba Makcan (GyHKuusHu (-1) ra xymadTtupuo,
KyWuaaru KEHrauTUPWIraH MacajlaHu XOCUJ KHJIAMU3.

F = -5x;- 3x;- 4x3 +x4 +Mxs +Mxs (min)
X;+3x+2x3+2x,+x5=3

2x1+t2x+x3+x4+tx6=3

XjZO, ji=1,6

Kenraditupunran wmacana yayn X=(0;0;0;0;3;3) Oonurtanrud TasHY peka XHCOOIaHAIM.
KeitnHarn xpcoOnanuiapau KyHunara CUMILIEKC KaIBanaa Oaxapamus.



-5 3 -4 +1 M M
i ba- | Cq Py P, P, P; Py Ps Ps a.K
3UC
1 Ps [ M| 3 1 3 2 2 1 0 1
2 Ps | M| 3 2 2 1 1 0 1 3/2
m+1 | A=F-C, 6M | 3M+5 | sM+37 | 3M+4 3M-1 0 0
1 P, [ 3] 1 1/3 1 2/3 2/3 113 0 3
2 P | M| 1 4/3 0 -1/3 -1/3 -2/3 1 3/4
m+l | A=F;-C M-3 | 4/3M+4 0 |-M3+2 [-M/3-3 -5/3M-1 0
-
1 P, | 3| 3/4 0 1 3/4 3/4 1/2 14| —
2 Py | -5 | 34 1 0 -1/4 -1/4 -1/2 3/4
m+l | A=F-C; | -6 0 0 3 -2 M+l | -M-3
1 Py | 4] 1 0 4/3 1 1 2/3 -1/3
2 P, | 5] 1 1 1/3 0 0 -1/3 2/3
m+l | AFF-CG | -9 0 -4 0 -5 -M-1 -M-2

Oxupru KanamaaH kypamusku, Macana srona X=(1;0;1;0;0;0) ontuman eunmra Ba Fpiy=-9
MUHHMMaJI KuitmaTra sra. Jlactnabku 6epuiiran macana eduMu 3¢a Xom= (1;0;1;0); Frax=9 .




MycTakuj e4uil y4yH MacaJjajap.

Ky#ingarn yM3ukian nporpaMmananl MacajajllapuHi CyHbUI 0a3uc ycynnuaa €unHr.

F=x, +2x, —x; = max
-X, +4x,-2x, <6
X, +x, +2x; 26
2X, —x, +2x;, =4
x,20,7=123
KX, =(2.8;2,4,0,4)
F..=72

3.
F=4-2x,+x, +x; —x, +4x; > max
3x, +x, +2x; +6x, +9x, =3
X, +2x, —x; +2x, +3x, =1
x;20,j=12345
XK:X,,, =(0:110,0)
Fmax = 6
5.

F=x, -2x, -3x; +11x, = max
2x, —x, —4x; +5x, =5
{Xl +x, +x;,-2x, =4
x;20,j=01234
KX, m = (3:1,0;0)
F.. =1
7.
F =3x, +6x, +30x; — min
3x, +x, +2x, 29
{xl +2x, +2x, 28

x,20,/=123
KX . =(2:3;0)
Fmin = 24

F=16x, +10x, — min
5x, +3x, <90
3x,+4x, <70
X, +x,=20

x;20,/=12

XX, =(10;10)

E... =260

4.
7
F:x1+x2—x3+5x4 — max

2X, —x, +x;+2x,=6
-2x, +2x, +3x;,—x, =6

x; > 0,/=123,4
K:X,,, =(0;6;0;6)
Fmax = 27

6.

F=-2x, +4x, - 9x; —x, = min
-X, +x, —=3x; —2x, =50
{2){1 +x, +3x; +x, =200
x;20,7=1234
KX, =(0:125;25;0)
F.. =475
8.
F =2x, +2x, +3x; = max
X, +3x, +x;, <14
{2){1 =3x, +2x; =24

x;20,j=123
K : X, .m =(0;0;14)
Fo =42

9. 1- mamrFyoTAarM MacajiajJapHu CUMIUIEKC YCYJIUHU KYJ1ad equHr.



7- MalIFyJI0T

YM3UKJIM NPOrpaMMaJialia MKKUJIAHUII Ha3apHUsCH.

Wxkunanran MacalaTlapHUHT Xy TIUrH KyWnaard KypuHANUIApaaH Oupuaa Oymumm

MYMKHH..
T/P bepunran macana. Wkxunanran macana.
CummMmetpuk OymaraH macananap
F=CX—>min
G=YBy—max
I AX=By
YA<C
X>0
F=CX—>max
G=YBy—min
II AX=By
YA>C
X>0
CumMeTpuk Macasianap
F=CX—min G=YBy—max
I AX>By YA<C
X>0 Y=>0
F=CX—max G=YBy—min
IV AX<By YA>C
X=>0 Y20

Jlemak, Oepuiiran Macajia y4yH UKKWJIAaHTaH Macaja Ty3HIIaH aBBal, Oepuiran
MacaJlaHUHT [apTIapy CUCTEMACUHU TETHIIUIN IAKIra KeJITUPUO, KeHNH UKKUJIAaHTaH Macaja
Ty3HJIAH.



I-macana. Yoy

-x, +3x, =5x; =12
2x, —x, +4x, =24
3x, +x, +x; =18

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

F =2x,+x, +3x; = max

Macajla Y4YH MKKWJIaHT'aH Macajia TY3UJICHH.

Eunnr: Kapanaérran macana cumMmeTpuk 0yiamaran Macananusr 11 makmura goup.
Wkxunanran macanazia y3rapyBUHWJIApPHUHT COHU OepuIIraH Macajla CAICTEMACHUHUHT TeHIJIaMajiapu
COHUTa TEHT, SbHU yura TeHr. Mkknianran macana Makca] GyHKUUACHHUHT KO3 UIIMEHTIapH
OepwiiraH Macajia TeHrjamanap CUCTEMAaCHHHUHT 0307 Xaaura, ssbHu 12, 24 Ba 18 conytapura TeHr
oymnaau.

bepunran macana GyHKIUSCUHUHT MAaKCUMYMUHH TOIUII Tanald KWIMHraH 0yiu0, mapTiap
cuctemacu (akar tenrnamanapaan uoopart. llly cababgan ukkuIaHran Macanaga Makcas
(OYHKIUACHHUHT MUHUMYMH TOTIMJIATN Ba YHUHT Y3rapyBUWIApH UXTHEPUH KHHMATIIApHU
(ckymnanaH, MaH(uit KuiiMaTIapHu XaMm) KaOyJl KAIUIIA MyMKUH OViamu.

Bepunran mMacamaHuHT Xap y4aina y3rapyBumiapu (pakat HoMaHpUI KuiiMaTiiap KaOyo
KWITAaHJIMTY cababiii MKKUJIAaHTaH Macajla MapTiap CUCTeMacH ‘> KYpUHUHILAATH TEHT CU3INKAAH
nbopar 6ynaan. bunobGapuH, Gepuiiran Macalia yqyH UKKWJIAHTaH Macaja Kyiduaarunya Oynaau:

-y, +2y,+3y, 22
3y, =y, +yy 21
=Sy +4y, +y; 23
G =12y, +24y, +18y, - min

2-macana. Yoy

X, —x,—x;<4

X, =5x, +x; 25
2x, —x, +3x, 26
x,20,x, 20,x; 20

F =2x, +x, +5x; > min



Macajla Y4yYH MKKWJIaHT'aH Macajla TY3UJICHH.

Eunm: By macana nry kypuHuiiga skaipaigara Oepuiran MacajiajJapHUHT Xed OUpura Moc
KeTMaiiu, TeKuH OUpUHYN TeHrcu3NuKHU (-1) ra kymaitupuod, [ makngaru CMMMETpHUK MacalaHu
XOCHJI KWJIAMHU3:

X, +x, +x; =24
X, —=5x, +x; 25
2x,—x, +3x;, 26
x,20,x, 20,x;, 20

F =2x +x, +5x; > min

By MacCaJdlaHHUHI MKKMJIaHI'aH MacajJlaCu KYﬁHHaFH Macaia 657'.]'[3)11/1:

— Nty +2y, <2

» =5y, —y; =1

Y +y, +3y,; <5
»,20,y,20,y, 20
G=-4y +5y, +6y, > max

3-macana. Yoy

2x, —x, +4x;, <12
X, +3x, —2x, =13
2x, +5x, —6x, <11
x,20,x, 20,x;, 20

F =4x, +x, —4x; - max

Macajla Y9YH UKKWJIAHT'aH MacaJla TY3UJICHH.

Eunm: By macana xam xajBaiaa 6epuirad MacaJaJapHUHT Xed OMpHra Moc KeJIMaiIu.
Kapanaérran macananu KyWngaru KypuHHIIAA €31 MyMKHH:



2x, —x, +4x; <12

x, +3x, —2x;—x, <13
2x, +5x, —6x, <11
x,20,x, 20,x;, 20,x, 20

F =4x +x, —4x; - max

By 1V maknma 6epunran ciMMeTpuK Macanara Moc keianu. Ly cababnan nKkuiaaHran Macasa
KyHuaaru KypuHuniia 6ymnanu:

2y, +y,+2y, 24

-y, +3y, +5y; 21

4y, =2y, —6y; 24
»,20,y,20,y, 20
G=12y, +13y, +11y, = min

BbupuHYM MKKUTAHUII TeopeMacu. Arap UKKUJIAHTaH Macaiagapaad OUpu ONTHMAaN €4uMra 3ra
Oyica, MKKUHYMCH XaM ONTHMAJl euuMra sra Oynaau Ba

Fmax(XonT):Gmin(YonT)

Xom=D'By Ba Y=CsD'

bynna D — cumruiekc ycyagaru oXupru 6a3uc BeKTopiaap KOMIIOHEHTAIApUIaH Ty3WIraH MaTPHIIA;
By - Oepuiran macanaHuHT 0307 XaJJapHUIaH Ty3HITaH BEKTOP;

Cs - oxupru 6azuc y3rapyBUMIApHUHT MaKca] GyHKIUAAArH KO3 UITHESHTIapHIaH
TY3HWIT'aH BEKTOP.

Arap Macaianap/ian OMpUHUHT MaKca] QYHKIFSICH YyerapajanMaras 0yiica, y X0i11a HKKHHIACH
eurMmra sra Oyimaiiau.

4-macana. Yoy



F =x, —x, —3x; >min
X +2x,—x,+x5 =1
—4x, +x,+2x, —x;, =2
3%, +x5+x, =5

x;20, j=16

Macana yuyyH UKKWJIAHTaH Macaja Ty3WICHH Ba YHUHT €4UMU TOMHIICHH.
Eunm. Ukkunanran MacaiaHuHT KYPUHUIIN KyHuaarnda 0ynau.

2y, =4y, +3y, <1

-y, +2y,<-1

=Y, +y; <3

»120,,<0,y,<0
G=y +2y,+5y, > max

BepI/mraH MacCaJlaHu CUMIIJICKC YCyJia CHaMH3.

0 1 0 -1 3 0
Co Ao A A, A; A4 As Ag

A 0 1 1 2 0 -1 [1] 0
A; 0 2 0 4 1 2 -1 0
As 0 5 0 3 0 0 1 1
A 0 0 -1 0 1 3 0

As 3 1 1 2 0 -1 1 0
As 0 3 1 2 1 1 0 0
Asg 0 4 -1 1 0 1 0 1
A 3 3 -7 0 4 0 0

As 3 4 2 2 1 0 1 0
As -1 3 1 2 1 1 0 0
As 0 1 2 3 -1 0 0 1
A; -15 -7 1 4 0 0 0

As 3 4 2 0 1 0 1 0
11 1 1 2

A4 -1 3 3 0 3 1 0 3
1 2 1 1

A, 1 3 3 1 3 0 0 3
O T N R T P B

3 3 3 3

bepunran macananu ontuman edumu: Xom,=(0; 1/3; 0; 11/3; 4; 0) 6ynagu. AWTHO YTaMu3KH,




1 -1 2 2 1 01l1 4
1 1 2 11
D=(As, As,Ar)=| -1 2 —4| BaD'By=|-—— - =|2|=|—
(As, Anho) 173 3 3 3
1 0 3 2 1 1 IAS 1

3 3 3 3

BI/IpI/IH‘II/I HUKKWJIaHUII TCOPEMACHU aCOCHAa UKKUWJIAHI'aH MaCaJlaHUHI' OIITUMaJl CHUMUHHA
TOIIaMH3:

2 1 0
| R R

2 1 1

3 3 3

SbHU, UKKUJIAaHTaH MaCaJIAHUHT ONTUMAJT €4UMU Y oy HUHT 1-KOMIIOHEHTACUHU TOTHUIN YUyH

CHUMILJIEKC KaJBATHUHI OXHPI'H caTpuAaru OonuIaHFuY 0a3uc BEKTOPJIAPH YCTYHHra MOC KeIIyBUH
COHJIapra Kapau Kepax.
19 1T 1

s Vo= s V3 =—%

M= 3 3

Dcnatma: amManuéria MKKWJIAHTaH macajainap KypTuaaH XucoOyamn ydyH Kynad OyiraH
Macaja TaHi1a0 OJIMHKUO, y YUYH CUMIUIEKC YCYJI KYyJUTaHA !,
5-macana. Yoy

2x, +2x, —xy; 22
X, —x, —4x; <3
X, +x,—2x;26

2x, +x, —2x, 23

x,20,x,20,x; 20

F =x,+2x, +3x, > min

Mmacana Oepuiras OYICcCuH.

Eunni: By macanara mkkujgaHrad mMacayia KyWujaarda KypuHuia 6ynaim:

2y, =y, +y; +2y, <1

2y, 4y, +y;+y, <2

Vi 4y, =2y, -2y, <3
»20,y,20,y,20,y, 20
G=2y, +3y, +6y, +3y, - max



bepuiran macananu cUMILIEKC yCyJiia €4uIl YUyH 4 Ta Kymumua Ba 1 ta cyHbuit
y3rapyBuM KMpUTHII 3apyp OYnaau. bouutanFuy cuMIuiekc xaasai 6 catp Ba 9 yctyHaan nbopar
oynau.

VxkunaHraH MacajaHu €4HIll YUyH 3ca 3 Ta KyIIMMya y3rapyBuu Kepak 0yiaau. Y HUHT
OolUIaHFUY CUMIUIEKC JKaJBanu 4 catp Ba 8 ycTyHaH nubopar 0ynaau.

by xonna anbaTTa UKKWIaHTaH MacallaHU euuIl MaKcaara MyBodukaup. Ymly macanaHu
CUMILJIEKC YCYJI OMIaH eunO, KyHuaaru »kaaBajaiHu Ty3aMu3:

c R 2 3 6 3 0 0 0
B 0 0 A As As A4 As As A;
As 0 1 2 -1 1 2 1 0 0
As 0 2 2 1 1 -1 0 1 0
A, 0 3 -1 4 2 2 0 0 1
A 0 2 3 6 3 0 0 0

As 6 1 2 1 1 2 1 0 0
As 0 1 0 2 0 -1 -1 1 0
A, 0 5 3 2 0 2 2 0 1
Aj 6 10 9 0 9 6 0 0

As 6 3/2 2 0 1 3/2 12 12 0
A 3 12 0 1 0 12 12 12 0
A, 0 4 3 0 0 3 3 -1 1
A 21/2 10 0 0 9/2 3/2 9/2 0

Wkkwnanrad MmacagaouHr ontuMai eduMu Y o =(0; 1/2;5 3/2; 0), Gnax=21/2 6¥mam.
bepunran macananuar ednmu 3ca Xorr=(3/2; 9/2; 0), Frnin=21/2.

MycTakuil e4uin y9yH MUCOJLIap.

Ky#iunarn macananap ydyH MKKWIAQHTaH Macajanap TY3WICHMH Ba YJIApHUHI €4YUMHU
TOTHJICUH.

X, —2x, £2
-x,+x, <2

>
Lyx, +x, 21 K: Your=(2/3; 0; 0; 7/3); Gmin=13
x, +x, <5

x,20,x,20

F =3x, +x, > max
XO]‘[T:(4; 1), Frax=13



2x,+x, +3x;, 26

X, +2x, +1,5x; 28
. 3)61 + 4x2 +2X3 >12 X: YOHT:(1/9; 13/97 0): Gmin =110/9

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

F =2x,+3x, +2,5x; &> min
Xomr=(0; 10/3; 8/9); Fiax =110/9
-2x,+3x, <9

34x, —2x, <2
x,20,x,20

JK: MIkkuimanraH Macajla edumra sra 3Mac.

F=x-x, > max

X, +x,+x; <3
44x, +2x, <4
x,20,x, 20,x;, 20

X: Yom=(4; 2); Gmin=20
F =6x, +8x, + x; &> max
XOHT:(Z; 17 O)> Fmax=20
3x, +2x, +x; +2x, <2

543x; +x, +3x; +4x, <5
x,20,x, 20,x; 20,x, 20

K Yorr=(12; 1); Gumin=29
F =27x, +10x, +15x; + 28x, — max

Komr=(0; 0; 1; 1/2); Fpax=29



2%, —x, —x; =23
6.4x, +x, +x;22

x,20,x,20,x; 20

JK: Ukkunanran Macaja equMra sra sMac.

F =2x, —3x, > max

2x, = 3x, +x; <18

—3x, +2x, —2x, <24

x, +3x, —4x, <36 K Your=(7/9; 0; 13/9); Gmin=66
x,20,x, 20,x; 20

F =3x, +2x, —6x; = max
XOHT:(IS; 6; 0:): Finax=66

Ky#inaaru macananap yuyyH UKKWJIAaHTaH Macajla Ty3WICUH Ba YHUHT €4MMH TOIWJICHH:

—2x, —3x, —2x, <12

—4x, —4x, —-3x, <24

5x, +5x, +3x, <15 K Yom=(0; 0; 7/5); Gmax=21
x,20,x,20,x; 20

F =3x, —7x, —4x, > min

2x, +4x, +x; +2x, =28

—3x, +5x, =3x, <30

4x, —2x, +8x, <32 KeYom=(7/11; 1/11; 0); Gmin=226/11
x, =20,x, 20,x; 20,x, 20

F =x, +3x, - 5x, &> max

2x, +x, —3x; +5x, =30
4x, +x; +2x5 —4x, =28
- 3x1 +x, - 3x5 + 6X6 =24 K Yorr=(0; 15 0); Gnin=28

x, 20,x, 20,x; 20,x, 20,x;, 20,x, =20

10.

F =3x, +2x, —5x, > max



8- mawrryJsor

HUkrucoauii Mmacajajgap e4MMUHU
TAXJIU KHJIUIIL.

UMIIHn onTuman ed4nMMura KOpXOHaJa BYXKyJra KelaJuraH peail xapa€Hiap KALAUN
TabCUp Kuiaau. byHnan MKTUCOIUH kKapa-EHapra Kyuuaaruiaap KUpaiu:
1) pecypcnap 3aXMpacUHUHT Y3rapHIII;
2) MaxcyJioT unuiad YMKApuWIAa SHIM TEXHOJOTMK YCYJTHHU KYJUTalll HATHXKAacHAa XOM
aménap capQIaHUIIMHUAT KaMauIm;
3) kopxoHa Hapx cuécaruja 103 Oepaaurad y3rapuii;
4) sHTU Typ MaxcyJoT UILIa0 YUKAPUILHU PeXaNTalITHPULI Ba X.K.

Oxopuaa kentupunran xapaéHIapHU ONTUMAN e€4YUMra OYiraH TabCUPUHHU TaXJIWII
KWJINIIJIa UKKWJIAHUII Ha3apUSCUHUHT UKKUHYY TeopeMacuiaH (oiiranaHuiagm.

Teopema. Arap OepuiraH MacalaHUHT i- YerapaJoB4H MIAPTUIAPU YHUHT ONITUMaJl eYuMUa
KaTbUM TEHICHU3JIMKKA AallaHca, y XOJJa HUKKWIAHTaH MacajllaHMHI ONTUMal eduMuga i-
KOMIIOHEHTA HOJITa TeHT OYyNajay; arap MKKWJIAHTaH MacallaHWHT ONTHMAall €YUMHUA i- KOMIIOHEHTa
MycOat Oyica, y Xoi1a Oepriiraln MacajJaHuHT 1- MapTH ONTUMAJ €9MMa TCHIJIMKKA aillaHa/Iu.

bynaan kypuHaIUKH: ONTUMAaN €UUMHUHT 0axocH - pecypciap TaHKUCIUTH JapaskaCHHUHT
YirgoBuaup. MaxcynoT unutad 4uKapuinga Tyjaa WIDIATHIAIUraH XOM amé «TaHKuC (TUQUITUT)
XoM amé» aednnanu. byHnmail xom améHu ommpud capd KUIMII KOPXOHAJa MAaxcCyjoT HIIad
YUKapHII Japa)kacuHU olupaan. MaxcysaoT Uiuiad yukapuiga Tyjaa WIUIaTUIMAIurad XoM amié
«HOoTaHKUC (muduuur Oynmmaran) xoMm amé» xucoOnaHamu. byHpmaih xoM aménapHu HKKUJIaHTaH
O0axocu HoJAra TEeHr Oymaau. YJIapHUHT MHKJIOPWHH ONIMPHUII HIIIa0 YHKApUII PEKACHHU
OLIMPUIITA TABCUP KUIMANIH.

lynnait kumuo:

1) mkkminaHnran 6axoiap pecypcliapHUHT TAHKUCIHMK Ya4oBH Oynmamu. MkkuimaHraH macana
ONTUMAJ €YMMHUHUHT ); KOMIIOHEHTACH i - PECypC 3aXUpPACHHUHT Oaxocu Oyiamu; y; KaHua KarTa
Oyica, pecypc TaHKUCIUIY LIyHYA IOKOPH dKaHJINUTH Kypcataau. Hotankuc (opTukya) pecype yuyH
y;=0 6ynanm.

2) UKKWIaHTaH 0axoyiap pecypciap 3aXMpPACHHUHT Y3rapuimyd Makcaa (QyHKusra KaHaan
TabCUP KWIUIINHYA KYpcaTau:

AF=yqAb;

OyHma: y; — i - PECYPCHUHT UKKUJIAHTaH 0axocH;
Ab.- 1 -pecypc 3aXUPACUHUHT OPTTUPMACH;
AF - makcan QyHKIIUSICHHUHT Y3TapuIIy.

Macana. Kopxona ukku xun M; Ba M, MaxcysoTiap unuiad YukKapuin yayH UKk Typ A Ba B
xoM aménapaas ¢oiigananaau. bup 6upiauk M; Ba M, xun MaxcynoTra capd KWIHMHAIUTaH TYpId
XOM aménap HOpMacH, MaxCyJOTHHUHT OMp OMPIMTHIAH OJMHAJWTAH AapoMajl XaMaa XOM aménap
3axypacy KyHuaary *aaBaijia KeITUPUIraH:



Bup Oupauk maxcysaorra
XoM a1é TVOHI capgJiaHaIurad XoM amé HOpMacu Xom aménap
P M M 3axMpacu
1 2
2 3 9
A
3 2 13
B
Bbup Oupauk max- 3 4
CYJIOTAAH OJIMHAAUTAH
Aapomaj

W taxpubacu IWIyHH KypcaTaaukH, cyTKacura M; wmaxcynorra Oynran Tanad M,
MaxcyJoTra OynraH Tayabman Owp OWpIHMKIaH Kyn OynMmaiaw. ByHmaH Tamkapu cyTkacura M,
Maxcysotra Oynran tanad 2 OupaukaaH Kym Oy aManan.

MaxcynoT unuiad YMKapUIIHUHT HT KaTTa Japomaj Oepagural peskacu Ty3HJICHH.

Eunm: MacanaHuHT MaTEMAaTUK MOJIEIN:
2x,+3x, <9

3x, +2x, <13 (A xom am€)
x, —x, <1
x, £ 2

x, 20,x, 20
(B xom amg)
F =3x,+4x, > max

(Tamad)

(Tamad)

Wkkunanran Macana KyWuaaru KypuHHILga Oynaau:

2y, +3y,+y, =23

3y, +2y, —y;+ty, 24
»,20,y,20,y,20,y,20

G=9y, +13y, +y, +2y, > min

Ooynanu.



bepunran macallaHMHT €4UMUHU TOMHII MaKcaAra MmyBopuxkaup. by Macananu cuMmrmiekce ycyinaa
eyaMus.

3 4 0 0 0 0
b Cs Ao A, Aj Aj Ay As Ag
Az 0 9 2 3 1 0 0 0
Ay 0 13 3 2 0 1 0 0
As 0 1 1 -1 0 0 1 0
As 0 2 0 1 0 0 0 1
A; 0 -3 -4 0 0 0 0
Aj 0 7 0 5 1 0 -2 0
Ay 0 10 0 5 0 1 -3 0
Al 3 1 1 -1 0 0 1 0
As 0 2 0 1 0 0 0 1
A 3 0 -7 0 0 3 0
A; 4 7/5 0 1 1/5 0 -2/5 0
Ay 0 3 0 0 -1 1 -1 0
A 3 12/5 1 0 1/5 0 3/5 0
As 0 3/5 0 0 -1/5 0 2/5 |
A 64/5 0 0 7/5 0 1/5 0

HaTI/I)KaI[a HKKaJIa Macajia Yy9yH OITHMAJ CUUMIIApHU TOIIaMU3. BepI/IJIFaH MacaJia YU4yH:
Xom=( 12/5; 7/5) Finax=64/5=12,8
Uxkunanran macana Y4yH

Your=( 7/5; 0; 1/5; 0) G min=04/5=12,8  6ynanu.

WNkkunanran macana eduMuaa y2 =ys4 =0, ounobapun, II Ba IV pecypcnap HOTaHKHC
pecypcnapaup. Il pecypc ( B xom aménunr) optukdacu 3 OoupnukHu (x4=3) , IV pecypcHUHTr
optukvacu 3ca 0,6 Gupnukau (X6=0,6) TAIKUI KUJIAIH.

Wkkunanran macana euumuaa y; =7/5 Ba y3 =1/5 . Jlemak, I Ba III  pecypcrap tyna
WIIJIATUITAH, STbHU yJIAPHUHT TaHKUC pecypciap SKaHIUTuHHU Kypcatagu. Kapamaérran macanana
A Typ xoMm amé 3axupacu Ab, =1 OupaMkka ommMpuica, Makcaa QYHKUMACUHUHT Kuiimatu 1,4

Oupsukka omaau: AF =y, - Ab, = %-1 =14

Arap unuiad yukapumga A Typ XoM aménaH Oup OMpiuK OpTHKYa capd KWIWHCA, YHUHT
uiiad ymkapum pekacu ysrapanu. Ly sHru pexxara MyBoQHUK MaxcCyJOT HILIA0 YUKapuica,
Japomaz

Frax =12,8+1,4=14,2
HU TaIKWI KUJIaIH.
XKananmuu A4  ycryHura Kapab Xysoca YMKapaMus3:
SAuru pexana M, Ba M, MaxCyJIOTJIApHUHT HILIad ynkapuwiumm 1/5=0,2 OMpIUKKa
omanu. bynunr Hatmxacuga A Typ XoMm améHu capg Kuidim oup OMpiauKka Kympok Oynaau:

1.2_’_1.3:1
5 5

Xynau myHuHraek, 11 pecypc  Ab; =1 OMpJIMKKa OUIMpHWIICA, TBHU CyTKacura M

Maxcynorra Oynran tanad M, MaxcyloTra Kaparanja 2 OMpIMKIaH Kyn Oyamaciuru Kapasca,
MakcaJl QyHKIUSHUHT KUWMaTH



AF =y, -Ab, = % -1=0,2 OMPJIMKKA OILAJIH.

Kansaamuu As ycryHura kapab xyJsoca YMKapamus:
Snru pexxaga M| MaxcylOTHH MIUTA0 YrKapuinu 3/5 Oupiukka omaaw Ba M,  MaxCyJOTHUKH
aca 2/5 oupnukka kamasau. Hatmxkana 111 Typ pecype

1 %— I (— %] =1 OupiMKka KYnpok Oyiaiu.

Wkxunanran ontuman 6axoiapHu UKKUJIAHTaH Macalla HiapTiiapura KysMus:
7 1
2:-—+3-0+-=3
5 5

3-Z+2-O—l+0:4

5 5
mapTiap TEHTVIMKKA aillaHau, sS’bHH KOpPXOHA  Xap MKKaja MaxCyJOTHH XaM HIIIad 4uKapca
Makcajara MyBopHK 6ynanu. by nkkaga MaxCyJIOTHUHT MIUTA0 YHKAPHIUIIN OEpUIIraH MacaJlaHUHT
OIITUMAJI CYMMHKJa XaM Hasapaa TYTUJITaH.

MycTakuj e4uil y4yH MacaJjiajap.

1. Kopxona 4 Xxwn MaxCyJOTHH WNDIA0 YWKApUIIM Y4YyH 3 Typ pecypciapiaaH
¢doiinanananu. bup OupiaMK MaxcyJlOTHM HMIUIA0 YHWKApUIga capd KHIMHAIUTaH pecypciap
HOPMAacH, PECypCIIapHHUHT 3aXypajiapd, XaMmaa Oup OMpIUK MaxCyJOT HapXu KyHHIard »aaBajina
OepuuraH.

O g | e
Pecypc typu Tap o
A B C D xupacu
1 0 2 1 180
|
0 1 3 2 210
1I
) ) 0 4 800
111
9 6 4 ’
bup Oupauk
MaXCYJIOTHUHI HAPXU

Nmna® yMKapUIIHUHT 3HT KaTTa 1apoMaj Oepajiura pexact Ty3HICHH.

I Typ pecypc 3axupacu 60 Oupnukka kamaitupuin0, 11 Ba Il Typ pecypce 3axupanapu 120
Ba 160 OupiMKKa OIMMUPWITAHIA MaXCyJOT WILIA0 YHAPUIIHWHT JHT KarTa JapOMaJIdHUHT
Y3rapuiiny TaxJau1 acoCH1a aHUKJIAHCHH.

2.Kopxona xap xui A,B,C OyromiapHu uuuiad 4MKapUIIM ydyyH 3 Typ XOM aménapiaH
doitnananaau. bup OUpIMK MaxCyJOTHU UIIA0 YUKapUIaa capd KIWIMHTaH XOM améiap HOPMacH,
XOM ameénap 3axupanapH, Xamjaa Oup OUpPIMK MaxCyJOTIaH KelaguraH JapoMaj) Kyiunaru
JKaJBaJ1a KeITUPUIITaH.



Bup Oupauk maxcyaorra capgaaHaauran xom Xom
Xom amé Typu améaap HopMacu (Kr) améaap
3axmpa-
A B C Japu
18 15 12 360 kr
6 4 8 192 kr
I
5 3 3 180 kr
I
9 10 16
Bup oupiauk Oy-romaan
OJIMHAUTaH JapoMa/l

a) nnuIad YMKAPUILIHUHT 3HT KaTTa AapoMajl Oepajiura pexacy Ty3HICHH.
6) I, Il Ba Il Typ xom amémap 3axupanapu moc pasuinga 30, 40 Ba 50 xr ra ommpuiarasia
MaxcyJIoT UIIa0 YUKAPUIIHUHT 3HT KaTTa JapOMaJuHUHT Y3rapuIly TaXJ 1M aCOCH/1a AaHUKJIAHCHH.
3.Yu xun A, B Ba C MaxcynoTiapHu HIDIA0 YMKAPUII YU9yH Y4 XWJI XOM aménapian
¢doitnanananu. Xap 6up xoM aménan moc pasumiga 180, 210 Ba 236 xr xaxkMaaH Kyn Oyiamarax
MUKJOp/Ia MIUTATUII MyMKHH. bup OMpIHMK MaxcyJOTHH MIDIA0 YMKAPHII YUyH Xap Oup Typ XoM
aménap capdu, xamjaa Oup OUPIAMK MaxCylOTIaH OJMHAAMraH JapoMaj] KyHuaaru »xajsaijia

Oepwuiras.
Bup Oupauk Mmaxcymnorra capaHaauran xom
Xom amé Typn aménap HopMacu (Kr)

A B C

4 2 1
I

3 1 3
1T

1 2 5
I

10 14 12
bup Oupauk Oyromaan
KeJIAJIMraH JapoMaj

a) MIUTa0 YMKAPUIIHUHT SHT KaTTa AapoMajl OepaJuraH pekacH Ty3HJICHH.
6) I, II Ba Il Typ xom aménap 3axupanapu moc pasumina 30, 40 Ba 50 kr ra omupuirasia
Makca] pyHKIHS MAKCHMYMUHHHT Y3TapuIly TaXJIHI aCOCUIAa AaHUKJIaHCHH.
4.7- MamFynoT MacaJaJapUHUHT ONITUMAJT CUUMHUHH TaX M KUJIMHT.



Kapoob.iap:

1. AEmax = O, AF2max = 180, AFSmax = 360’ AFmax — 540’

2' AF’lmax = E’ AF’Zmax = &3 AF'3max = 03 AF'max = Ea
3 3 3

3' AF’lmax = _2309 AF'2max = 09 AF’Smax = 2009 AF’max = _309



9- MAIIFYJIOT
M KKWIAHTaH CUMILIEKC YCYJI.

bab3an Oepunran MacajJaHUHT ONTHMAJl E€YMMHHU TOMUWII YYyH ,aBBAJIO, HKKHJIAHTAH
MacajgaHu e4yud, yHMHr Oaxojlapu acocuaa OepuiaraH MacalaHUHI E€YMMHUHHU TOINWII MYMKHH
Oynmamu. MacanaH, 7-MalIFyJIOTHUHT 5- MacaJlaCMHU €YMINJa IIyHTa amall KWiraH 3auK. AMMO
VMKKWJIAaHTaH Macajara YTHII IIapT 3Mac SKaH.

XakuKaTnaH Xam, Y3rapyBuwiap ojaumard KodhdUIMeHTIapAaH Ty3WiraH A i
BEKTOPJAPHUHT M Tach OWPIUK BEKTOpiap OYATaH YW3HUKIM IporpamMmaianl MacajJaCHHUHT
OOlUTaHFUY CUMILIEKC-KaIBallura Kapailnuk. YcTyHnapuaa Oepuiran Macaia Ba caTpliapuaa sca
WKKWIAHTaH Macaia E€3WiraH SKaHJIUTHHUA OCOHJIMK OWJIaH MaiKam MyMKHH. ByHIaH Tamkapw,

OepwiraH MacCaJlaHWHT OaxojapH ¢ ; Ba MKKHMJIAHTaH MaCaJlaHUHT Oaxonapu 3ca b, 6ymagu. Iy

cababmgan OepwiraH macana E€3WITaH CHUMIUICKC-)KaJBajl acoCHIa WKKUJIAHTaH MacalaHH eucak
Oynmap »kaH. HaTwkana WKKWIaHTaH MacaJaHWHT ONTHUMaJl €YMMH Ba y OuiaH Oupraiukaa
OepwiraH MacaJlaHMHT ONTHMAaj €4YMMH TOMWIATU. byHmall yCynl WKKWIAHTaH CHMILUIEKC YCYI
NeUnIagu.

CuMIeke ycyn Ba MKKWJIAHTAaH CHUMIUIEKC yCyJia OOIIaHFWY skajaBan Oup-Oupuian dapk
KHJIMAaiIu.

Cumrekc ycynaa skaJBaiHi aIMAIITHPUIIT yUyH (SSHTM €YUMHH TOIHII Y9yH) OJIMH Oa3ucra
KUPUTWIQIUTaH BEKTOp TaHJIAHWO, CYHrpa Oa3WclaH 4YHKAIUTaH BEKTOp aHUKJIaHAp JIu.
WkkunaHran cCUMILIEKC yCyJia SHT aBBajio 0a3ucIaH YNKAPUIATUTaH BEKTOP

minb, = b,
b;<0

mapT acocujaa TaHigaHaau. byHnail Bexktop A; Bekropu Oymanu. CyHrpa Oas3ucra KMpUTHIIAIUTaH
BEKTOp TaHJaHaJu. ByHUHT yuyH

LY
min| —
a; <0 al/

HU Tonamu3. Arap Oy MUHMMYyMra J=T Jja 3pHIlica, YHAA A; BEKTOp Oa3zucra KUpUTHIAAU, SBHU 4,

XaJl KWIyBYHX 3J1eMeHT 0ynanu. CUMILIEKC a/iBajl OAUI CUMIUIEKC yCyJIJarueK aaMallTHPUIIaIH.
by xapaén A, ycryHuaa Gupopra Xam MaHGHH COH KOJIMaryHda aaBoM dTtupuianu. Hatmxana

Oepwiran Mmacaja Xamja WKKMJIAHTaH MAaCaJaHUHI ONTHUMAall €4MMHU Tomwiaau.  Arap Oupop
KaJam/la CUMILJIEKC JKaJJBAJIMHUHT 1- catpuja A, ycTyHHJIaru b, sneMeHT MaHuil coH 0ynuo, Oy

catpna Oomika Ompopra Xam MaH(wuil smemMeHT OynMaca, Oepuiran macajga MycOaT edumra sra
Oymaiinu.

Macana. Yoy

X +x,+x; =8
X, —x,=24
X, +2x,26
x;20,7=123

F(x)=-x,—x, —2x, &> min

MacCajlaHW UKKHJIaHT'aH CUMIIJICKC yCyJiaa CHUHT .



Eunm. by macanany KyWuaaru KypyuHMILTa KEJITUPUIL KUAUH dMac.

X +x, +x;, =8

-x, +x,+x, =-4
- X, —2x, + x5 =6
x;20,7=1234,5

F(x)=-x, —x, —2x; - min

A;, A,, A, Bexropnapuu 6a3uc cudaruiga TaHnad oaub OOIITAHFUY CUMIUIEKC >KaJBalHU
Ty3aMU3:

-1 -1 2 0 0
b Co Ao A A, A; A4 As
As 2 8 1 1 1 0 0
A4 0 4 -1 1 0 1 0
As 0 -6 -1 2 0 0 1
Ay -16 -1 -1 0 0 0

Ay ycTyHna ukkuta manduii connap (-4;-6) 6op . bazucnan ynkapuiaaurad BEKTOp
min(-4;-6)=-6 maptu acocuna TaHnaHagu. AvHU, As BeKTOpHH OasuclnaH yukapwiaiu. baszucra
KUPUTHJIAIUTaH BEKTOPHH aHUKJIAI YIyH

[ A, .{—1 —1} 1
minf —— |=miny——;—— ¢ = —
as,<0\ @y, -1'=2] 2

HH TOIIaMH3. I[eMaK, Oasucra Az BCKTOpPHHU KUPpUTAMU3. Hatmxana cuMIiiekc xaBaBall ajJMariajiu.

-1 -1 2 0 0
b Co Ao A A, A; A4 As
As 2 5 12 0 1 0 12
As 0 -7 -3/2 0 0 1 12
A, 1 3 12 1 0 0 12
Ay -13 12 0 0 0 12

Ao BEKTOPHUHT yCTyHHAA -7 MaH(uii coH 00p Ba Oy caTpHUHT OOIIKA AJIEMEHTIApH WYHaa OuTTa
MaH}uit con -3/2 maBxyn. [lemak, 6a3ucnan A4 HU YMKapuO, YHUHT YpHUra A| HI KUPUTAMU3!

-1 -1 2 0 0
b Co Ao Ay A, As As As
As 2 8/3 0 0 1 1/3 2/3
A -1 14/3 1 0 0 -2/3 -1/3
A, -1 2/3 0 1 0 1/3 -1/3
A -32/3 0 0 0 -1/3 22/3

H(a,[[BaJII[aH KS"pI/IHI/I6 TypI/I6I[I/IKI/I, 6epI/IJ'Il"aH Ba HKKHWJIAHT'aH MaCaJIAJIApHHUHI OIITUMAJl CUUMIIapU

Moc pasumna X=(14/3; 2/3; 8/3; 0) Ba Y=(2; 1/3; 2/3) 6ynuo6, F,, =G, .. = —%

oymaay.




MycTakuj e4uil y4yH MacaJjajap.

Kyﬁw:[am MacajlajJapHU UKKWJIaHTaH CUMIIJICKC YCyJinaa CYUHT.

X +x,+x; =8
X, —x,24

2. 0x,+x,26 K : X =(62,0); F,, =8
x;20,7=123

F(x)=x, +x, +2x, &> max

X, +x,+2x, 24
2x, +x, +2x, 26
x;20,j=1234

2
2

[98)

K:X= (3;0;0;%); Fo=
F(x)=—-4x, —7x, —8x; —5x, = max
L5x, +3x, —x; +x, 218

3x, +2x;—4x, =224
) K:X =(8200) F . =52
x; 2 0,/=1234

o

F(x)=5x,+6x, +x; +x, = min

X, — X, +4x, +5x, 227
2x, +3x, —x; +4x, 224

>. . Ko X =(2:0,0;5); Fy, =12
x;,20,/=1234

F(x)=x,+3x, +4x; +2x, > min

3x, +2x, +3x; —2x, +x, +x, =18
2x, +x, —x; = 3x,+ 2x,224 K X =(3;0,0;0;9;0);
x;20,j=1234,5,6 F_=-75

F(x)=-x,—7x, +4x; —9x, —8x; + 3x, = max

2x, 4+3x, = x; +x, + x5 =18
—2x, +3x;+x, 224

T |=x, +4x, —x, =12 K X =(0;3;10,0;19); F,, =11
x;20,j=1234,5

F(x)=x, -2x, —4x; +2x, + 3x; > max



2x, —x, +x; +2x, 212

3x, +2x, —2x; +5x, + x; =30
8. |—x, +3x, +5x, +x, >16

x;20,/=12345

F(x)=5x,—2x, —6x; +4x, +2x;, = max

—2x, +x, =3x; +x, 218

X, +2x, +4x; +2x, 224
9. |3x, +4x, +2x, —3x, =30

x,20,7=1234

F(x)=-2x, —8x, —x; —5x, & max

—2x, +x, —x; =12

X, +2x,+x, =10
10. 13x, —2x, —x, =18

x;20,7=1234,5

F(x)=2x, +3x, +5x, > max

XK : X =(40;4;0;,26); F_ . =48

KX =(0:12;0;6); F_, =126

K : Bepunean macana

eyumea s2a smac.



10- mamryJsioT

TpaHncnmopT MacajlaCHHM eYMIIIa
MOTEHIHAJLJIAP YCYJ/IH.

MabiyMKy, UXTUEPUI YM3UKIN MporpaMManail MacalaCUHUHT ONTUMAal €YHMMHHHU TOMUII
)apaéHu OONUTAHFUY TasHY €YMMHU KypHIIIaH OonuiaHaaw. TpaHCIIOPT MacalacHHHU OONITaAHFUY
TasHY €YMMHMHU WiIrapu Qoiljananran ycymiap €paamMuaa TONUII MYMKHH, OMpOK Oy aiipum
KMAMHYWIMKIAPHU ~ 103ara KenTupagu. TpaHCHOpPT MacajllacMHU OOLUIaHFUY TasHY €YMMHHU
KYPUILIMHUHT OMp HeuTa oAUl cxeManapu MaBxy/l. JlacTinal €nuk Moenu TpaHCTIOPT MacalacuHu
KapanMus.

1. HIumonu- rapOuii Oypyak yCyJu.

Pexxanamrrupuin skaaBanuma Wy xapakaTuHM xucobra oiMail B; uMCTebMOTYMHHHT
TanabuHu Aactiaad A; TAbMHHOTYM XUCOOUAAH KOHaupamu3. byHuHr yuyH min (a;,b;) au (A; ,B))
KaTaK4YaHWHT Yall TacTKu Oypuarwra €3amMm3, sSbHU X;;= min (a;,b;). Arap a; <b; 6¥yica, B; HuHT
IXTUEKUHH TYNa KOHAUPHII YUyH (A, ,B|) kaTakyara eTummaianrad 1ok OUpauruau A, 1aH oauo
€3amu3 Ba X.K. by xapaéunu (A, ,B,) karakyara erryHuya naBoMm sTTupamu3. Hatmkana Gann
KaTakyaiap COHM m+n-1 gaH ommaiiau Ba Ty3WwiraH €4uM TasHY euyuM Oynmagau. Arap OaHn
KaTakyajap COHM m+n-1 ra TeHr 6yica, Oy3uiMaraH TasH4 €4uM XOCHJI Oyiaau.

Mucon. YOy TpaHCTIOPT MacaTaCHHUHT OOIUTAHFHY €UUMHUHH TOTIMHT.

HUctebmomunaap 3axupa
TabMHUHOTYMJIAP B, B, B, B, XaKMH
A 3 3 7 1 100
Az I 4 6 2 130 (1 )
As 5 8 12 7 170
Tanabd xaxMu 150 120 80 50

Eunm. borutanFyuy TasiHY €YMMUHU MIAMOJIHU -FapOuii Oypyak ycyau OujaH Tonamu3. byHHUHT
Y4yH pexxajiap MaTpULACUHU KyHUJaru KypUHUIILA
é3amus.

150 120 80 50

“ 1000 0 O

o0 00 X=[5080 0 0
1 ! ’ i 0 40 8050
130 50 . 80 . - ;

170 40 80 50




by sxanBanga a; OwnaH TabMHHOTYMIAPJIArd MAaxcCyJOT 3axMpacuHH, b, OuiIaH >ca
UCTChMOMYMIAPHUHT MaxCyJoTra OynaraH TanaOuHu Oenrwiaguk. TomwiraH TasHY —pexa
Kyduaruaad uoopar:

100 0 0 O
X= 50 80 0 O
0 40 80 50

banpg karakyanap conu poca m+n-1=3+4-1=6 ra tenr. Ty3wiran OomuianFud eduMm Oy3uiIMaraH
TassHY e4uM (pexa) 6ymanu.
Ty3unran pexara MOC KeJIyBUM XapaxaTHU XUCOOIaiMu3.

F(X)=100*3+50*1+80*4+40*8+80*12+50*7=2300
2. MuHumai xapaxariap ycyJu.
by ycynma Oouutanfud e4uM KypuUIl Y4yH aBBajl HYJd XapaxaTh HSHI KHYMK OYirax
KaTak4ara a; Ba b; jappaH kuuuru €3uigaaud Ba HaBOATZaru SHI KWYMK XapaXkaTid KaTakyara
yrunanu Ba X.K. By ycynaa Ty3unran O0IUIaHFUY €UMMHH HUMKUIAHUIITA TeKIIUPHII apT.
Mucon. FOxopuna O6epuiran TpaHCHOPT MACaTaCUHUHT OOUUIAHFUY €YUMHHU ‘‘MUHHMAI

xapaxariap = ycyJu €paaMuia Ty3UHT.
Euwn.

b
150 120 80 50

“ 20800 0

w0 | “ X=[1300 0 0
‘ ' ’ ; 0 40 8050

130 130 . < > ;

170 40 80 50

bynna xam OaHj karak4ajgap COHM 6 Ta TeHTr OYiau, S’bHH Ty3WIraH OONUIAHFUY €4HUM
Oy3uiamaraH TasHY eduM Oynub uyukau. Euum Ty3umaérranga Wyn xapaxartd MHOOATra OJIMHM.
Iy cababman Ty3wiraH peXaHWHT XapaKaTH OJJIWHTH €YHM XapaXaTWJaH KUYWK Ba ONTHMAI
euynuMra SKMHpOK Oynaau. XakuKkaTaH Xxam

F(X)=20*3+80*5+130*1+40*8+80* 12+50*7=2200

Bornanfuy e4uM KypHUIIHUHT sTHAa OOIIKA yCyJIapy XaM MaBxXy/l.
Mynnait kunuO, OKOopuAa KEATHpWITraH ycyiulap €paamuaa OOLUIaHFUY TasHY €4duM
KYpHIII MyMKHH.
Tyswiran OonUIaHFUY TassHY €YUMHH MOTEHLMAUIAp yCyiau €plaMuja OoNTHMaj edumrada
€TKa3HIl MyMKHH.

[ToTenunamnap ycynu.



Teopema. Arap TpaHCHOPT MacaJacUHUHI X=(Xjj) €uMMHU onTumain Oyica, yHra Kyhumaru
HIapTJIAPHU

U; + VJ:Cij , arap Xij>0,

U; +V;<C; , arapx;;=0.

i=1,2,....m; j=1,2,.....n.
KAHOATJIAaHTUPYBYU M+N Ta COHJIAP MOC KEIalu.

U; Ba V; connap Moc paBuIJa “TAbMHHOTYM Ba “UCTEHMOIYM -JIAPHUHI MOTCHUHUAIIAPU
nennItau.

[ynnail KMaub, €YMMHUHT ONTHMAUIMTMHU TEKIIHUPUIL YYyH 3HI aBBajO NOTEHLUAIAp
CHUCTEMACHHU KypHII 3apyp dKaH.

[Torennmannap CUCTEMAaCHUHU KYpHILL

[Torennuasiap cucteMacuHu 6apya OaH[ KaTakdanap yayH

U; + Vi=G;
KYpUHUILJA Ty3aMU3.

[Torenuunamiap cucreMacuHu ¢gakar Oy3uiIMarad TasHY €4UM yuyH Kypull MyMKHUH. byHpaaii
e4nM yuyH m+n-1 Oana kartakya mMoc kenaau. HoMmabiiym moTeHuumanigap COHM 3ca m+n ra TEHT.
SIpHM mOTEHUMAUIApHU TONMII y4yH m+n HOMAaBJIyMIH m+n-1 OOFIMKMac TeHTIamalnap
cUcTeMacuHM Xocwi Kuiamu3. by cucrema anukmac cucrema Oynanu. IllyHuHr yuyH Oupop
HoMmabiaymra (omatna U; ra) Hoib Kuitmar 6epunaau (U;=0). Bynman Oomrka moreHamwiap Oup
KuAMaTinu xojijna aHukiaa"agu. CyHrpa xap Oup Oym karakya ydyH MOC MOTEHLHMAIap
Ay =U,+V;)-C; <0 wapTHu KaHOATJIAHTUPUIUWHY TeKIIMpamu3. Arap Oy mwapriaap 6apya Oy

KaTakJajapaa Oakapuica, TONWITaH TasHY €4UM ONTUMan Oymamu. Arapna Oy mapriap aiipum
Oy karakyanapza 6axapunmaca, ssbiu, A; = (U; +V,)—C,; > 0 6¥uca, y Xon1a TasH4 €44uM y4uyH

ONTUMAJUIMK IMapTH OakapuiMmaiau. YHAaH OOIIKa TasHY edyuMra YTUIl Kepak Oymaau.
HapOatnarm TtasHY edummra YTHIOD y4yH Aj JAPHUHT DHI KaTTacura MOC KelraH KaTakda
Tynaupuinaad. ByHUHr ydayH yHra 6 CoH KyIIWiIagy Ba IIy KaTakdalaH Oomniad BepTHKal Ba
rOpU30HTaN WyHanumap O0Vinad O0aHm kaTakJaiapaaru TAaKCUMOTIapJaaH ¢ Hu aliupud Ba Ky1mo
O00pub €EnuK KoHTYp umswianu. KynOypuakHuHr yuiapura ~+6 ~ umopanan Katakdagaad Oomiad
KeTMa-keT “-@ ” Ba "+ 7 Genrunap kynm6 umkunanu. CyHrpa “- ” viopaiu KaTakyajiaplIaru
TAaKCUMOTJIApH WYHJAaH JHI KUYWTHHH 6 HUHT COH KuiimMath ne0 kaOyn KwiuHaau Ba y ~+7
WIIOpalii  KaTakJyajiapra Kymwiaad Ba ‘-7 MaH(GUH HWIIOpaad KaTakvajlapAaH alupuiiaiu.
Hatwxkana 6any karakimap coHu m+n-1 Ta 6yiran sHIU TasHY peka Xocun Oynaau. bynna aiipum
OaH/ KaTakyanapAaru 10K OUpJIUTrd HOJIb OYIUO KOJUIIKY MyMKHH.

Mucon. HOxkopuga KelaTHpwiraH TpPaHCHOPT MacalacHHH TMOTEHLUAIap yCylau OWiiaH
€UHUHT.

Euum. By macananusr mmMonu-rapOuil Oypyak ycynu OWaH TONWITAH TasHY €4MMHU YUyH
MOC MOTEHIMAIAp CUCTEMACUHU KYpaNJIUK.



150 120 80 50 Ui
“ 1000 0 O
3 5 7 11
X=[5080 0 O
N S - N 2 0 40 8050
130 50+ @4 80- 6 -2
2 1
5 8 12 7
170 40+ 0 80- & 50 2
0
\% 3 6 10 5 0 =80 F(X()=2300
/Ul‘l‘ V1:3 U1:0 V1:3
U2+ V]ZI U2:1—V1:1—3:—2
Us+ V=4 V,=4- U,=4+2=6
< U3+ V2:8 U3 :8—V2:8—6:2
Us+ V3=12 V3=12-U3s=12-2=10
L Us+ V=7 V4=7-U3=7-2=5

OHaM OY1I KaTakjaap y4yH ONTUMAJUIMK HIAPTUHU TEKIIUPAMU3:

A= (UitVa)- Ci=1; Agz= (UxtV3)-Cy3 =2

A= (Uit Vy)- Ci3=3;  Agg= (Ua+Vy)-Cp=1

A= (U1tVy)- Cia=-6;  Az1= (Us+V1)-C5,=0

Kypunub typubdauxu A nap nunga mycoarinapu 6op. emak, Oy pexa onrtumain sMac. SIHru
TasHY pekara yTamus:

max {3;2;1}=3=A;3. lemax, xanBanna (A; Bs) karakyara "+ 6 > 6eiaru KUpuTaMu3 Ba €MUK
KOHTYD sicaiiMu3. “- € * OelruHM KaTakdajapAard TAaKCUMOTIapu WYMJAryd SHI KUYUTUHU TaHIa0
yHM € HHUHT COH KHiiMaTH J1e0 KaOys KujiamMus.

¢ =min {100,80}=80
¢ =80 Hu “+” mmopanu KarakJyajapra Kymuod Ba
TasiHY peXxa Ty3aMu3:

[

UHIopajiy KaTakyajapiaH alupuod, sHrU



b
150 120 &0 50 U;
a;
3 7 11
100 20 80 0
1 -6
1 6 2
130 130 0- 4 + @ -2
@ I
5 12 7
170 120+ & 50- @ 2
0 @
\ 3 6 7 5 0

F(X1)=2060

200 80 0
X,=1300 0 0
0 120 0 50

X -aifHUraH TassHY pexa Oynmmacmuru yuyH (A,,B:) Ba (A3,B;) karakuamapnan OWTTacWHU, THHU
xapaxaTtu karTta Oynran (Asz,Bs;) xatakuanu Oym kaTtakdara aimantupu0, (A,,B,) karakuangaru
TakcuMOTHH 3ca 0 ra TeHr ne0 KaOyn Kwiamu3 Ba Oy KaTakyaHu OaHp KaTakda Je0 KapalMus,

XaM/ia IIOTCHIUaJI TCHIJIaMaJ1ap Ty31/I6, MNOTCHIHUAJUIAPHUHI COH KHﬁMaTHHH TOIIaMU3:

U1+V1:3 )
U, +V3=T7;
U2+V] =] )
UptVo=4;
U3+V2:8
Us+V4=7

OHau Oy KaTakdajgap yuyH ONTUMAIUIUK MIAPTUHHU TEKILIUPaMU3:

U1:0;
U2:-2;
U3:2;

A= (U+Vy)- Cp=1;
A= (U+Vy)-Cry =-6;
A= (UptV3)-Coz=-1;
Az1= (U3+Vy)- C31=0;
As3=(U3+V3) -C33=-3.
A= (UatVy)-Coy =1;

V1:3;
V3:7;
V2:69

X; pexa omTuman 3mac, uyHkH Az =A;;=1>0. Jemak, xamBammaru (As3,B;) Ba (A,B?)

KaTakyamapaH XapaxaTH kamura “+6” 6emrm k¥itn6, émuk kynOypuak scaiiMm3 Ba

TOIIaMM3.

6 =min{50,0}=0

SbHHU TasH4Y pEeKa Ty3aMus.

QHI/I



150 120 80 50 Ui

“ 20 0 80 0O

100 20 80 0 X2: 1300 0 0
0 @ 0 120 050

1 4 6 2
130 130 0+ 6@ -2
0 | @ | @
5 8 12 7
170 + 60 120 50-6 3
1 @)
\Y 3 5 7 4 8 =50 F(X,)=2060

Tonunran suru X; pexa OnTHUMAall e4uM OYIMalau, YyHKH

Az1= (U3+V1)— C;31=1>0;
HapGarmary TasHY eunmmra yTum yuyH (AsB;) katakuara «+6» Genrm Kyim6, émuk
KOHTYp Ty3amu3 Ba € =50 nu Tonmamus.

b, 150 120 80 50 U
a, 200 80 O
3 5 7 1T
S/ 1 @ 50120 0 0
130 80 50 2
0 @
5 8 12 7
170 50+6 | 120-60 @ @ 2
V; 3 6 7 4 6 =20 F(X3)=2010

XOCWJI OyJIraH TasHY peka ONTUMaJ e4uM Oyiamainau, ayHku Aj,=1>0. SIHrm TasH4 eummra
yTum yuyH (A;,B,) katakuara «+6 » Genru Kyamus Ba &muK KoHTYp Ty3u6 € =20 sKaHIUrHHHM
AHUKJIAaHMH3 Ba SIHTU X4 PEKaHU TONIAMHU3.



b

150 120 80 50 U
“ 02080 0°
100 20 80 0 X4: 800 0 50

W 4 INON 701000 0,
130 80 50 -1

5 @ 8 @ 12 7
170 70 100 3
@ W

v 2 5 7 3 F(X4)=1990

X4 aliHUMaraH tasH4 eynM. by euum omTthMan eduM OYIiaau, YyHKH y YYyH ONTHMAJLTUK
nIapTiapuHu O0apyacu 6akapuiaiu:

A= (UitVy)- Gy =-1;

A= (U1t Vy)-Cry =-8;

A= (Ut V3)-Cy=0;

A= (U tV3)- Cp3=0;

Az3=(Us+V3) —Cs3=-2.

Az4= (UsztVy)-Czy =-1;

Hemak, X4= Xonr; Fmin=F(X4)=1990.

MycTaku/ e4uIl y9yH Macajiajaap

Kylnaaru TpancnopT MacalaJIappuHUHT ONITUMAJI €4UMHU TOIWIICHH.

1.
HUctebmoruniap 3axupa
TabMuHOTYHIIAD B, B, B3 B4 XAKMH.
A 2 4 1 90
Ay 2 3 3 2 55
Aj 3 2 3 2 80
Tanad xaxmMu 70 40 70 45
2.
HUcTebmoruniap 3axupa
TabMuHOTYMIIAD B, B, B3 B4 XAKMH.
Al 6 7 3 5 100
Ay 1 2 5 6 150
Aj 8 10 20 1 50
Tanab xaxxmu 75 80 60 85




HUctebmomuniap 3axupa
TabMuHOTUHIIAD B, B, B3 B4 XAKMH.
Al 8 1 9 7 110
A; 4 6 2 12 190
Aj 3 5 8 9 90
Tanabd xaxMu 80 60 170 &0
4,
HUcrebmoruniaap 3axupa
TabMuHOTUMIIAP B, B, B3 B4 XAKMH.
A 1 2 3 4 60
A; 4 3 2 0 80
Aj 0 2 2 1 100
Tanabd xaxMu 40 60 &0 60
5.
HUctebmoruniap 3axupa
TabMuHOTYMIAD B B, B3 By XaKMHU.
A 1 2 4 1 50
A; 2 3 1 5 30
Aj 3 4 4 10
Tanad xaxmMu 30 30 10 20
6.
Hcrebmonunnap 3axupa
TabMuHOTYMIIAD XaKMH.
B, B, B; B4 Bs
A 7 12 8 5 180
A; 1 8 5 3 350
Aj 6 13 8 7 20
Tanab xaxxmu 110 90 120 80 150
7.
b; 8.
30 30 30 b;
a 120 80 50
20 T 7 5 a
130 ! o
30 5 ! 4
70 !
40 ¢ :
50 o




150

150

100

120

90

70

130

60

40

70

70

70

150

60

70

50

50

60

60

80

80

80

40

12.




20

30

30

10

40

20

16.

30

25

35

20

70

90

110

150

1T

10

250

300

350

300




15

1. X =55

3. X =] 20

60

40

60

20
10

0 35
0 0 |; F,, =445.
70 10

0 50
170 0 ) Enin
0 30

0 20
10 0 |; F,, =140.
00

=1280.

KapoOGnap:

5

0

2.X=|75 75

0

0 60

4. X=10

0

0

40 O

0

6. X =110 90

0

0

0

60 35
0 0; F, =665.
0 50

00
20 60 |; F,. =280.
60 0

120 0 60
0 80 70|; F,, =2300.
0 0 20



11-mamrysaor

“O4nK MOAe/JIH” TPAHCHOPT MACAJIACH.
Xoc («0y3uiaran») TpaHCNOPT Macajaacu

Ba YHU €YMIIHUHT E . yCyJIn.
IOkopunarn macanana tanad Ba TakIH(QHUHT (3aXppa XKMUHUHT) YMyMHA MUKIOpIapy
TeHr Oynran 5au. bynaail macananapuu “€nuk Moaeyuin” TPAHCHOPT MacalacH Aeiunaau. Akc
X0JIJa Macajia “OYyMK MOJEIUIM TPAaHCIOPT Maacajacu Jevunaau. byHmalh macaiianu onTuman
€YMMUHHU TOTUII YUYH €MUK MOJiera KeATHpUIaiyd Ba MOTEHIMAIIIAP YCYIU KYIJIaHUIAIH.
“Ounk MojeuM” MacajlaHU €MUK MOJENra KEeJITHUPUII y4yH ‘“COXTa TabMUHOTYM EKU

m n
HCTEHbMOJIUH’ KUPpUTUIIAAW, YJIAPHUHI 3axupacu éku Taiad XaXMHU am+1=ij —Zai EKH
Jj=1 i=l
m

n
byr1= z a; — Zb ; Oymamn. “Coxra TabMHUHOTYM/AH
i=1 j=1

2

pcajl HCTECHBMOJJIYUTA EKH peain

TabMUHOTYHMIAH ‘‘COXTa MCTEHMOJUMra’ amalija 0K TallWIMaraHud y4yH WY XapaxaTiapu
HOJITa TEHT J1e0 ONMHATH.

Mucon. Kylingarn o4MK MOAEIM TPAaHCIOPT MAacajaCUHU €MUK MOJEIIM TPAHCIOPT
Macajacura aiJaHTUPUHT Ba YHUHT ONTUMaJl €4MMUHU TOIUHT.

b; 3 3 3 2 2
aj

4 3 2 T ) 3

3 3 3 3 T T

7 0 2 3 3 3

by macanana

iai =16 ) ibj =13
i=1 j=1

[llyHnuHr yuyH Taysadu
be=16-13=3

OyiraH «coxTa MCTEhbMOJYM»HM KHUPHUTAMHU3 Ba pexaiaap KaJBAIMHU KyHugaru KYpUHHIIAA
€3amm3s:

b; 3 3 3 2 2 3
aj

4 3 ) T ) 3 0

3 3 3 3 T T 0




Xocun Oynran €nuK MOCIUIM MacalaHW TMOTEHIWAUIap YCYJIMHHU KYyljaad eyamu3 Ba 7-
KaJamaa KyWuaard onTuMai e4uMHU TOTIaMU3:

b; 3 3 3 2 2 3
qj
4 3 ) T ) 3 0
1 3
5 3 7 3 T T 0
2 2 1
7 0 ) 3 7 5 0
3 2 2
Kapob: x12=1; X1373; X2472; X2572; X26=1; X31=3; X32=2.
0 1

3000
X,.=0 0 0 2 2 1} FX,)=13
32000 2
JlemMak, TabMUHOTYUMJIApJArd MaxCyJOTJApHM OHHI KaM Xapaxar capd Kwinb
HCTEBbMOYMIIAPTa TAKCUMIIAI YUyH 2- TabMUHOTYHA | Oupiuk Ba 3- TabMUHOTYHIA 2 OUPIIUK

MaxcyJIoT TaKCUMJIaHMACaH KOJIMIIM KepakK 3KaH.
Xoc («0y3miaran») TpaHCHOPT MACAJIACH BA YHH €HUIIHUHT &£ - yCYJIM.

Arap TpaHCIOPT MAaCaJaCMHUHI TasgHY peXacuaarn MycOaT KOMIIOHEHTajap COHHU
k<n+m-1 6¥nca, OyHnaii pexxa xoc (“Oy3wiran”) pexa 6ynaau. byHnai pexanu Ty3aTuin yuyyH
yHra ntm-1- k Ta HONb AJIEMEHT KUPUTUII MyMKHH. KUpHUTUITaH HONb 3JIEMEHTIapra Moc
KEIyBYM BEKTOPJIAp ¥3apO YU3MKIIW IPKIN OYIHUIIN Kepak. byHra spuimi yudyH Kyunaru & -
YCYJIHU KyJUIall Kepak.

Opatna TpaHCIOPT Macajlacuaary a; Ba b; JapHUHT Xycycull HuruHIUIapH TeHT Oyica,
y Xoyia MXTUEpUN ycyn OwiaH TONMWITaH TasHY pexa “Oy3unran” Oymamu. [lemak, Xociauk
XOJIATUHU OJIIMHU OJIMII YYyH a; Ba b; JapgaH Ty3wiraH XyCycuil HMFHMHIUIAPHUHT TEHT
OyiMaciaurura >puIIUII Kepak. byHUHT ydyH 3ca erapiauya kuuuk £>0 coH onu0, a; Ba  b;
JApHU Kyluaaruya y3rapTupamus:

a_i=al.+8, (i=1,m);
bj:bj, (j=Ln-1);
E:bn+mg,

Xocun 6ynran macananu eun0, X(&) ontumain pexa tonwnanu. YHman & =0 neb

KaOyJn Kuinb Oepuiran MacaJlaHWHT ONTHUMAIl €9MMH TOTIFIIAIH.



Mucomn.

Ky#nnaru Tpancnopt macanacuHu

& - yCYJIHU KY1ab €YuHT.

b;

aj

12

14

10

24

14

12

12

22

Ymby macanana

ajta, Ba

61+6‘2

XyCyCUi WUFUHAWIAP y3apO TEHT.

Hemak, Oy

MaCaJdlaHUHI TasdH4Y CHUMU ((6y31/IJ'IFaH)) 6S'IJ'II/II_HI/I MYMKHH. BYHI/I OJIIVHU OJIMII YYyH MacCajlaHU

KyWuJard KypuHuInaa €3aMu3 Ba MOTEHIMAUIAp YCYJIMHU KYu1ab eyaMus:

b; 12 14 10 24+4 ¢ U;
3
14+¢ ’ : ’
12 2+¢ 0
0 1
12+g 3 2 1
+ 6 12+¢ -6 -1
-6 1 1
12+g 2 1 5
2+e+0 10-6 -3
-6 -6
22+e 6 > ¥
12-¢-6 10+2¢+0 1
0 0
V;
1 5 4 2 =10




b; 12 14 10 24+4 ¢ U;
ai
ate | 3 3 2
12 2+¢ 0
0 0
2tz |° 3 2 T
+ 6 10 2+¢ -0 -1
-6 1
re |° 2 T 3
12+¢ -3
-6 -1 -6
e |2 5 3 3
2-¢-0 202 ¢+0 1
0 1
V;
1 5 3 2 0=2-¢
b; 12 14 10 24+4 ¢ U;
ai
4tz | 3 3 2
12 2+¢ 0
1 0
2tz |° 3 2 T
2-¢ 10 3¢ -1
-6
re |° 2 T 3
12+¢ -2
-5 0 5
e |2 5 3 3
22+ ¢ 1
0 1 1
V;
1 4 3 2

12 0 0 2+¢
0 2-¢ 10 3e

Xonm (8) = & = O (_)a
0 12+ O 0

0 0 0 22+¢

12 0 0 2
0 2 10 O

Xom = F(x,, )=132.
0 12 0 O

0 0 0 22



MycTaku e4uin y4yH MacaJjajiap

Kylinmaru TpaHCoOpT MacajaJlapyHUHT ONTHMAaJl €YMMHUHU TOTMHMHI Ba Kepak OyiraH
XoJiapa & - yCyJHM KYJUIaHT.

1.

TabMUHOTYMIIA Hcrebmoruniap 3axupa
P By B, B; B, XAKMHU
Ay I 7 9 5 120
Az 4 2 6 8 280
As 3 8 1 2 160
Tamabd xaxxmu 130 220 60 70
2.
TabMUHOTYHIA Hcrebmoruniap 3axupa
P B, B, B; B4 XAKMH
A 5 4 3 4 160
Az 3 2 5 140
A3 1 6 2 60
Tanab xaxxmu 80 80 60 30
3.
TabMUHOTYMIIA Hcrebmoruniap 3axupa
d B, B, B3 B, XAKMU
Ar 6 3 5 140
As 3 2 6 70
Tanab xaxxmu 80 50 50 70
4,
TabMHHOTYMIA Hcrepmoniuniap 3axupa
P B B, B; B, XAKMH
Ay 6 3 2 180
Ay 5 1 4 3 90
As 3 2 6 2 170
Tanab xaxmu 45 45 100 160
5.
bi 20 30 20 50
4
20 |° 3
30 |7 7




b; 60 40 40 30 50
63(i) 3 ) 0 7 3
40 6 T 3 ) 8
70 7 3 3 6 T
30 3 3 6 3 )
b; 50 40 40 15 25
7a(i) 6 3 T 3 7
20 g 3 2 3 3
30 3 3 3 6 )
30 3 T T 3 6

8. Kyiinnaru o4uK MOJENIN TPaHCIOPT MacajlalapuHU €UUHT .

a
b; 35 25 20
aj
20 5 ) 3
30 8 6 7
20 ) 5 3
0
b; 60 60 60
a
30 3 7 6
20 6 3 T
110 | 9 1




0)

100

110

120

90

10

IT

90

90

90

90

10

180

9. bepunran macananapHu

& - yCyJIMHM KYJIJ1a0 CYuHT.

60

60

40

90

120

90

45

45

35

25

20




30 3 5 2

r)
b; 60 60 60
a
30 2 3 3
20 3 3 2
KapoOGnap:
120 0 0 0 0 0 6080
1. X={ 0 220 0 O |; F,, =790. 2. X=[20 8 O O |; F,, =780.
10 0 6070 60 0 0 0
0 0 1070 0 O 100 35
3.X=[10 50 40 0 |; F,, =720. 4. X=[0 45 0 O |; F,  =3800.

70 0 0 O 45 0 0 125



12- mamryJioT

ByTyH COHJIM YM3HK/IN NPOrpaMMaJian
MacaJjiajaapH.

Kyn xommapaa 4YM3MKIM IporpamMmainail Macajaiapujaa y3rapyBuwiapiaH OyTyH
OYIMIUIWIMK IapTU Tajnad KWwinHagu. Arap y3rapyBUWIApHUHI XamMMmacu OyTyH OYIMIUIMIU
Tasad KWIKMHCA, Y XoiJa Tyna OyTyH COHJIM YM3HMKJIM IIporpamMmaiall Macajacu 1e0 araiyB4u
Macana xocuia O0Vnaau. by Macananu Kyiugaruda €3uil MyMKUH:

F(x)=Y ¢, x, - min, (1)
Jj=1

Zaij x; =b,, i=1,2,3,...m; (2)

j=1

x20, j=1,2,3,...n; (3)

XjEZ, j=],2,3,...,n; (4)

Bynna Z - OyTyH coHnap Tymiamu.
(1)-(4) MacamaHmHT MyMKHH Oyiran eummiap Tymiamu K koopaumaramapu OyTyH
comngap Oynran Hykrajnap Tymwiamuaan Tamkwi tomaau. K tymmam  (1)-(3) umsukmu

TporpaMMaIaml MacalacHHMHI MyMKHH OYJran euumnuap TymiamMd K HUHT KucMH, sbHn K
c K »skaHnuruHH 9bTHOOpPra oOJcaKk, HMKKM Y3rapyBUWIM Tyla OYTyH COHJIM YHU3HUKIU
porpaMMaiall MacalacuHH rpaduk ycylaua equill MyMKUH Oyiaau.

1-mucorn.

—x, +10x, <40
4x, +2x, <29
x, 20,x, > 0,xj e/, j=12

F(x)=x,—20x, - min

Eunmr: R° TeKMCIMKIA Gepriran MacaJaHHHT Y3rapyBUHIAPHHA Gy TyH OY/IHIIN MAPTHra
bpTHOOp OepmacaaH, OepwiraH MacajaHW OJJUH YHM3HMKJIM IMporpammainam macamacu 1e0, K
MYMKHMH OYyiraH edumiap TYmiamMuHU Ty3uO, K narm koopauHaTaimapu OyTyH COH OYyiran
HyKTajapHu OenrmnaiimMus. By Hykramap Tyruiamu Tyna OyTyH COHJIM YM3UKJIH MPOrpamMMaail

MacCajJlaCHMHUHI K MYMKHH 65’/J'IFaH cunumiiap TS'/HJIaMI/IHI/I TalllKWJI KWJIaau.



@
Al 2 3 4 5 6 7

12.1.- un3zma.

F(x) ¢oysxkuusauHr catx umsuruHu F(X) HE kamaiimm #iyHamumm -V F=(-1; 20) 6yiinua

cumkuTHO, caTX umsurd Ba K Tymmam kecuimmacu Gy TYmiam GYAMaciuru mapTuaa Iy
YU3UKHUHT HT YE€TKU XOJMWHU Tonamu3. Carx ynsurunu OyHmait xonu B(0; 4) Hykraga 6ynaau.
Iy cababnan Gepwiran macainanuur eanmu X =(0; 4) 6Ynaau Ba
Fin =F( X )=-80.

12.1 yuzmanan KypuHUO TYypuOIUKY, OEpUIraH MacalaHWHT OJIMA YU3UKIIU IIPOrpaMMarial
Macasnacu cudaruaa Kapaiaran xouuaara eaumu X=(5; 4,5) 6ymanu Ba Fp,i, =F(X)=-85.

bynnaH mynnaii xyJjioca Y4MKapuil MyMKHH:

YMyMaH oraza, Makcan GyHKuusHuHr K Tymnampara MUHEMYM HYKTacH OJJIMH YM3UKIN
nporpaMMaianl MacaJlaCHHUHI €YMMHIa sSKMH OYiIraH KoopauHatajgapud OyTyH COHJIM HYKTa
Owtan Oup Hapca sMac.

V3rapyBunmmapm COHM HMCTairaHda OYyiraH OyTYH COHIM YH3HKIM IPOrPaMMAaIarl
Macanacuuu equnina ['omopu ycynmuman doiinananmiaau. ['omopu yeynu (1)-(3) opauit an3ukiv
mporpaMMaranl MacajgacuHu (4) mapTura YTHOOp OepmaraH xojiga MyMKUH OYIraH edumiap
Tyiamu K 1aH KoopAauHaTIapu OyTyH COH Oyimarad HyKTajapaaH uOopaT KUCMHUHH OWpPHH-
KEeTUH KecullgaH uoOopataup. By «xecyBum TeHrimama» ae0 aralyBud KYIIMMua TEHIJIama
épraMua amanra OUIUPHUIIa IN.

['omMopH yCyIMHUHT aNrOPUTMUHU KEITHPAMU3.
1.  Bepuiran OyTyH COHJIM YM3MKJM NpOrpaMMaliall MacajacUHU Y3rapyBUMIAPUHUHT
OyTyH OYynummuinuk (4) maptura 3THb60p 6epmacnaan, yuu (1)-(3) omnuii YM3uKIN
nporpaMMaiaml macaiacu cudaruia CUMIUIEKC ycyn &Epaamuua edamus3. Arap
Tonwirad eyuM X yuyH (4) mapt Oaxapuica, y xonga X Oepuiirad MacajJaHUHT XaM
eunMH OYIajay, akC XOJJa CUMILIEKC-XKaaBalHU A, yCTyHHJA >Koinamrad euum X

HU aQHUKJIOBYM [, COHJIAp HYMJA {ﬂi}>0 IAPTHU KAaHOATJIAHTUPYBYU COHJIAP
MaBXKyJl OyIanu.
Ocnarma. Uxtuépuit a € R' connu Kyhuaarunya €3uil MyMKHUH:

a= [a]+{a},

6ynna [a] - Gepuiran a connu 6yTyH KucMH Ba {a} = a —[a] - yruHr kacp kucmm.

Macanas, Z =2, —Z = -3,
3 3



7 7 17 7 1 7 7 7 7 2
—_—y = — — | — =——2=—; —_ = —— — | —— =———|—3=—’
3 3 13 3 3 3 3 3 3 3

2. bytyH O6ynMaran f, nap uuuaaH OUTTacUHM, MacaiaH, [, HU {ﬂ,}: max{ﬂi} mapT

acocupa TannaHaau. CUMITIEKC-KaIBaJIHU T — caTpu Oyinya Kyiuaari KypuHHUIIIaru

n

Z{qrj}xj <-{g,}

J=m+l
KylIMM4a IapT Ty3wiagud. by kymmmua mapr x,,, =20 KymmMya y3rapyBud €EpaaMuia
Kyiugaru

- Yok =18}

J=m+1

«KECYBUM» TEHrJama TY3WIaAuh Ba YyHH KymuM4a carp cudartuga CHUMILIEKC-)KaJaBalra
KAPUTWIATU. DHIW CUMILICKC-KaJABall YH3HKJIM MpOTrpaMMaiaml MacajlaCHHU 0a3uc CYUMHHU
TacBUpJal OJIMaiau, YyHKH A4, yCcTyHIa — {,6’,} < 0 maiigo 6ynamy.

3. MywmkuH 6ynran 0a3uc edynmra YTHIN YYyH KyHUJard aMajjlapHu Oakapuil Kepak
oynamu:
a) MaHGUl [, 0301 XaAJIH CaTp «XaJl KWIyBUM» CATP XUCOOIaHAIH.
( PaBmanku, 6upunun kanamaa k=n+1 6ynamn);
0) arap Gapua kodpuuuentiap g, >0 Oynca, macana eunmra sra  Oynmaiau. Akc xonza

«XaJ KWIyBYM» YCTYHHUHI { HOMEpH KyHuJaaru
Al Aj

—_— = min —
i 0
|qk1| Jqu< qkj‘

mIapTIaH aHUKJIAHAH;
B) ¢ «Xal KHIYBYN» SJIEMEHT aCOCH[Ia CUMILUICKC-Ka IBaJIHU Y3rapTHpamus.

4. Arap 3- KajgaMJa TONMJITaH YM3MKJIM MpOrpaMManianl MacalacuHU edyuMHu OyTyH
OYIUIUIMK apTH, SbHU (4)- mapT Oakapuica Xucooann TYXTaTHIIaad, ake Xoaa 2- KajaMra
Y116, Xrcobaai oKopuaa 6aéH FTUIraH Kajamiap Oyiindya JaBoM STTUPUIIAIH.

By anroputm acocuaa Tyna OyTyH COHJIM YM3MKIM IporpaMMmaialil €4MMH TOIMJIaIu
€KUM YHUHT €4UMH MaBXKy/]l SMaCJIUIY aHUKJIaHA/IH.

2- mucon. 1- Muconga Kapajiran macajganu ['omopu ycynu 6unan
€UMHT.
Eupmr: x; 20,x, 20 Kymumua y3rapyBumIapHU KupuTHO Oy MacajdaHUd KaHOHHK

KYpuHUILIA E3aMuU3.

—x, +10x, + x; =40
4x, +2x, +x, =29
x, 20,x,20,x, €Z,j=12

F(x)=x, —20x, = min



UYerapasuii

mapTiapHuHT Oapua kodddumentiapu OytyH commapaup. Iy cababman
X,,X, Y3rapyBUWJIApHUHI OYTYHJMIU X;,X, Y3rapyBUWIApPHUHT OyTyH OYIMIUIATHra OJHo

kenanu. llly cababnan KaHOHMK KYPHHHUIITa KEJITUPUITaH MacalaHu Tyia OyTYH COHJIM YM3HKIN
nporpaMMaian Macanacu cudaruaa Kapam MyMKuH. ['omopu ycynuaas ¢oiiananamus.
Macananu oJiMH CUMILIEKC YCYJIM EpJlaMHia eyaMu3.

1 -20 0 0
b Cs Ao A A As A
Az 0 40 -1 10 1 0
Ay 0 29 4 2 0 1
A, 0 -1 20 0 0
Ay -20 4 -1/10 1 1/10 0
Ay 0 21 21/5 0 -1/5 1
A, -80 2 0 -2 0
A -20 9/2 0 1 2/21 1/42
Ay 1 5 1 0 -1/21 521
A, -85 0 0 -41/21 -5/21
X =(5;9/2; 0; 0) F . =-85  OyrTyH OyIMIIIMK IIapTUHU KaHoaTiaHtupManau. Ly
cababaH OXMPTH CUMILIEKC KaJIBajra KyIIuM4a caTp KHPUTaMu3:
1[99 4l Ll g o202
TS50 > 91 =942 q:; 1 1
LI
14" 42

VHAaH KeHMH anropuTMaa TacBUpJIAHTAH Kouga Oyiinua

CHUMILJICKC-KaJBaJIHU

y3rapTupamus.
1 -20 0 0 0
b Co Ao A A, A3 Ay As
A; -20 9/2 0 1 2/21 1/42 0
Ay 1 5 1 0 -1/21 5/21 0
A, -85 0 0 -41/21 -5/21 0
As 0 -1/2 0 0 -2/21 -1/42 1
As -20 4 0 1 0 0 1
Ay 1 0 1 0 -1 0 10
Ay 0 21 0 0 4 1 -42
A, -80 0 0 -1 0 -10
Oxupru  CHUMIUIEKC-)KaJBajl ~ OepwiraH  MacaJaHUHT  €UYUMUHHU X onm = (0;4)

Fin = F(X)=-80 O6epanu.
Kaiin kw0 yramMu3ky, CUMIUIEKC KaJBajira KUPUTWITAH KyIIUMYa IIapTHUHT
KECYBUYHM TEHIVIAMa KYPHUHUILIN KyHaruda

I S

42 42 2

oynagu. by maptan  x3=40+x;-10Xx; , x4=29-4x-2X, TeHrIaManap €épaamuaa X; Ba X
y3rapyBumiapra yTkazub onamus: Xp<4. byHman kypuHuO TypuOauku Kymmmya mapt K



tymnamaad (12.1 yuzmanaru ABCD xynOypuakgan) X=(5; 9/2) HyKTaHU ¥3 WYHTA OJyBYU
KUCMHUHM KecuO Taliauu.
Ocnatu® yTaMHU3KH, MAPTIAPU TEHICU3IIUK

D a;x; <b, (5)
j=1

Ounan Gepwiirat Tyna OyTyH COHJIM YM3MKJIU MPOrpaMMalialll MacajlacH1aH KaHOHUK KYpUHHILTA
VTuiga, yMymMaH ojirasHfa, Tyna OyTyH COHJIM YM3HKIM IporpaMmalail Macajach XOCHII
OYnMaian, 9yHKH Xn+i KYIIUMYa Y3rapyBumiap OyTyH Oynui maprtura OyiicyHmaim.

Ammo (5) na Gapua ajj Ba b; ap OyTyH coHnap O6ynraH xosnna OyTyH OYNIHIIIMK IIAPTUHU
Xp+i JIApra XaM TapKAaTHUIl MyMKHH JKaH.

Arap (5) aj; Ba b; 1ap panuoHan connap OyaraHaa XxaM KaHOHUK KYpUHMIITAa YTHINAA TYia
OyTyH COHJIM YM3HKIU IIPOrpaMMaall MacajJacuHu XOCH1 Kuwiamus. byHunr yuys (5) Hu ajj Ba
b; map MaxpakJIapUHUHT HT KHYUK YMYMHH Kappajlucura KymauTupuo ¢akatr MyHIaH CYHT X+
KyILIUMYa y3rapyBYWIAPHU KUPUTHUII KEPaK dKaH.

MycTakua edunn yuyH MacajaJap.

Tyna OyTyH COHIM YM3HKIX IPOTrpaMMaall MacalacuHu rpaduk ycys OUaH €4HHT.
2x, +3x, <36
x, <13
1]3x, +x, 26 KX =(133),F,, =-16
x20,x,20,x,€Z,j=12

F(x)=-x, —x, > min

4x, +3x, <10
x, <5

2. |x, +2x, <8 KX =(12),F, =-31
x, 20,x, ZO,xj eZ,j=12

F(x)=-9x, —11x, - min

2x,+3x, <5
3 1% <2 K : Hxkkuma
' x 20,x,20,x, €Z,j=12 euun: X = (2;0), X = (1;1),15min =-2

F(x)=-x,—x, &> min

4x, +x, <10

2x, +3x, <8 s~
4. XK:X=2),F, =-11

x, 20,x,20,x, €Z,j=12

F(x) =—4x, —3x, - min



—4x, +x, <29
3x, —x, <15
5. |5x, +2x, 38 JK: X =(019),F

min :19
x 20,x,20,x, €Z,j=12

F(x)=3x, +x, &> min

—3x, +14x, <78
5x, —6x, <26

6. |x, +4x, =25 KX =(2:6),F,, =52
x, 20,x, ZO,xj eZ,j=12

F(x)=5x,+7x, - min

3x, +x;+x, =3
X, —2x, +x; =1
X; ZO,Xj e/, j=1234

7. IK: X =(0,0;1;2),F . =—1

min

F(x)=x, —x; & min

3x, +x, +x; =12
—8x, +3x, +x, =24

) KX = (1;9;0;5),ﬁ
x;20,x,€Z,j=1234

min

=-9
F(x)=—-x, » min

Kyitnmaru Tyna OyTyH COHJIM YM3MKIM IMporpamMmaliail macajanapuHu ['omopu ycyiu
OWJIaH €YUHT.

—2x +x, +x, =1

X +x,=2x,=2
9. |x, +x,+3x, =3 K X =(0:4;0;10),F,, =1
x;20,x,€Z,j=1234

F(x)=-x,+x, - min

X, —2x,+x, =3
X, +x;—2x, =5

10. \3x, +x, +x, =4 K X = (0,01 131), F,, =24
x;20,x,€Z,j=1234,5

F(x)=-2x, +2x, —=3x; +3x, - min



X, +2x, +x, =8
X +x,—x,=4

= x +2x, +x, +3x,=6
x,20,x,€Z,j=1234

F(x)=-x,+x, —x; +x, > min

2x,+x,+x;,=5
2x, +3x,+x, =9
x;20,x,€Z,j=1234

12.

F(x)=-x, —x, - min

X +x,+x;+x, +x,=5
X, + X+ X, — x5 =2

13, |x, —x, +x, =1
x;20,x,€Z,j=12345

F(x)=x, +2x, +x; & min

2x, +3x, +x; =8

4x, +x,+x, =10

14.
x,20,x,€Z,j=1234
F(x)=-4x, —3x, > min
X, +2x, +x,=6
15, 3x, +2x, +x, =9

x,20,x,€Z,j=1234

F(x)=-x,—x, > min

—6x, +5x; +x, =6
Tx, —4x, +x, =4
16. |x, +x, +x,=9
x; 2 0, x,€Z,j= 1,2,3,4,5

F(x)=—x; > min

K:X =(322),F. =-2

K X =(03;2;0), X =
X =(21;0;2),F.. =-3

min

K X =(1;3;0;0),

min

(L;2;150),

F._ =8

min

KX =(2LL),F. =-11

min

K:X =(2120),F. =-3

K X =(13;53),

min

F. . =-5

min



6x, +4x, +x;, =24

3x, =3x, +x, =9
17| =%, +3x, +x, =3 KX =(31;233),F,, =19

x;20,x,€Z,j=12345

F(x)=2x, +x, - max

X, +3x, +x; 210

2x, +4x, 214
18 2x2 +x3 > 7 )1< : y = (172’3)’ﬁ:ﬂm = 10

x;20,x,€Z,j=123

F(x)=3x, +2x, +x;, > min

X, +2x, +2x;, =16

X, +x, <7
19. ]3x, +2x, 218 KX = (6:4),F,, =—17

x;20,x,€Z,j=123

F(x)=-2x, —x, —x; = min

4x, +x, <44

x, <22
20. |x, <18 K: X =(6:18),F,, =78

x20,x,20,x,€Z,j=12

F(x) =-4x, —3x, > min

1 1 2
—X, +§x2 +§x3 >1

2x, +x, 21
21. ‘X = (O, F.. =
1%+%%21 KX =081, Fy =3

x;20,x,€Z,j=123

F(x)=x,+2x, 4+ x, > min



22.

K X =(0,0,7),

F. =221

min



13- mawmryJior
Yuszukcus nporpaMmasiall MacajaacuHu
reoMeTpHuK
TAJKHHHUIAH (oiiaaIannbd eqyun.

dapa3 KWIaWIMK, YU3UKCU3 TIPOTpaMMalail Macajacu KyHuIaru KypuHuInga OepuiraHn
OycuH:

q; (X1,X250ee0Xn) < b, (11,2, ,m) (1)
q;(X1,X2,......Xn) b, (iIFm+1,m+2,.....,n) (2)
7=1(x1,X2,......Xn) —mMin 3)

by epma (1) Ba (2) wmyHocabarnap uerapaBui mmaptiapaad uoopat OYnuo,
HOMabJIyMJIAQPHUHT HOMaH(QHUIITUK IAPTUHU XaM ¥3 UUUTa OJIA/IH.

Ymly MacanaHuHT ONTHMAJl €YMMHUHU T€OMETPHK TaJKWHAAH (poiinananu® Tomum yyyH
KyHUJaru UiljapHA aMalira OIUPHUII KEPAK.

1. Macananunar (1) Ba (2) dyerapaBuii MIAPTIAPUHM KAHOATIAHTHPYBYM HyKTajap
TYNIJIAMHUHY, STbHU MyMKUH OYNTaH pexanap TYIUIAMUHU sicalll Kepax.

2 . f(X1,X2500..X0)=Q (Q-uxtuépuit y3rapmac KaTTa COH).

3. Q HuHT KHAMATHHU y3rapTupuO (kamailTupu0) OOpHO, SHT MACT CATXJIH THIIEPCHPT
ToMMIaIU €KUM (QYHKIMSIHUHT KyHU/IaH YerapalaHMaraljinr aHUKJIaHaI!.

4. MyMmkuH OynraH pexanap TYIUIAMHHHAHT SHT TACT CATXJIM THICPCUPT OmiaH
KECWJIraH HyKTacu aHMKJIaHa U Ba f QyHKUMAHUHT Oy HyKTaJaru KMAMaTH TOMUIAIH.

€yiimaary MacajaHu TeOMETPUK TAJKHHIaH (oiifanaHud eqaMus.

Mucom. Xx2< 4
x;+xo 25
x; <7
XQ26
x>0, x2<0

Z=x] +x; — max(min)
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13.1 - gu3ma.

Eunnummm: By MacamaHMHr MyMKHMH OYiraH pexanap TYIUIaMH KaBapuK TYIUIaMm
OynmMmaiinu, akcuH4da, ukkuta aipuM K, Ba K, kucmnapnan ubopar 6ymanu (13.1-un3ma). Makcan
byHKuMsa Y3uHMHT MUHMMan kuiimatu Z=17 ra A(1;4) Ba L(4;1) HykTamapaa >SpHILaaH.

D( 2 3 ;6 ) Ba N(7; %) HyKTanapjaa ca GyHKIHs TOKal MaKCUMyM KUHMAaTIapra SpUIIaim.

ZD=32%4, ZoN=2417/,
Jlokan MakcuMyM KuiiMaTiapHu Takkociam Z ¢yHkuus N HyKTaja riiodain MakcuMymra

SpUIIUIIMHY KypcaTaau. D Ba N HyKTalapHUHT KOOpAUHATalapH Ba ynapaard Z GyHKIUSHIUHT
KHiMaTH Kydugaruda Tormiaau: D( xl* ;x;) HYKTa Xp;=6 Ba X;=4/X| 3TpU YM3HKIA ETTaHU YUYH

YHUHT KOOpAUHATajgapy Oy TEHIIamMallapHU KaHOATIAHTUPHILN Kepak, IbHU:

.

x, =6 .
X

., 4 =971

X, = % *

2 x] x2

Xy ay WyHUHTAEK, N HYyKTa X;=7 TYFpU YH3UK Ba

2

- E * * * *
_g  Z=xitx? Z'=328/9=Z(D)

o 0 0
X2 =4/X| 5rpH YU3MKHUHI KECHINTaH HyKTacu OYIMIIM y4yH YHUHT X, ,X, KOOpAMHaTanapu Oy

TCHITIaMAJIaPHU KAaHOATJIAHTUPHUIIHN KCPAK, AbHU:

x) =7
4
xXy=— =
7

0 02 02
Z"=x" +x

x =7

4

X3:7
o _ 2417

49



MycTrakuj 6akapuil Y4yH MHCOJLIap.

I'paduk ycymuman Qoiiganannd, Kydumarda 4H3UKCH3 TporpaMMaliail MacajlallapiHH
€YMHT:
Wt+2, 22
)+, 56
2, 4+, <11
»5 20,20
Z=2(x,-7)*+4(x,-3)*>min(max)

64
K:min Z=— ; X(%;%).

3
max Z=134; X(0;6).
X, +2x, 22
X, +x,<6
2x, +x, <10
x,20,x, 20

Z=Xx,-x, = max
K: max Z=0 X(3;3)

x, +x, <7
2x, —x, <8

x,20,x,20

Z=4(x,—2)" +2(x, —2)* = min(max)
K: min Z=0; X(2;2).
max Z=66; X(0;7).

X, +2x, <8
3x,+x, <15
X, +x, 21
x,20,x,20
Z=(x,—6)" +(x, —2)> — min(max)

K: min Z=2,5; X(4,5;1,5).
max Z=40; X(0;4).

ot 22
)
5.9, 45,56
»w—3,<2

»5 20,20

7=25(x;-2)*=(x2-2)’ = max
K: max Z=100; X(0;2).




6x, +4x, 212
2x,+3x, <24
—3x, +4x, <12
x,20,x,20
L =Xx,-x, => max
AK: max Z=24; X(6;4).
3x, +2x, 212
X, —x,<6
x, <4
x,20,x,20

7=9(x;-5) *+4(x2-6)° —>min
2K: min Z=16; X(5:;4).

3x, +2x, 27
10x, —x, <8
—18x, +4x, <12
x20,x,20

Z=(x;-3)°+(x2-4)° —>min(max)
K: max Z=65; X(2;12).

34123 42

min 2= 015 X1 101
2x,+3x, 26
9 3x, —2x, <18
-x, +2x, <8

x,20,x,20

Z=(x,-4)*+(x2-3)*—>min(max)

K:min Z=0 X(4;3)
max Z=137,25 X(13;10,5)
X +x, 21
2x, +3x, <12

x,20,x,20

Z=(x;-4)*+(x2-6)° —>min
K: max Z=45; X(1,0) (rmo6an max).
max Z=40; X=(6,0) (Jtokam max).



14- mamryJor
IlapTiapu TeHrJMKJIapAaH uéopar 6yJaran
HIAPTJIN IKCTPEMYM MacajlacH.
Jlarpanax KynmauTyBYHJIapH yCYJIH.
Kyn-Takkep Teopemacuian poiigaaannod
YU3UKCH3 (KaBapuK) NPorpaMMaJjian MacajJacuHu eYMIil.

1. deitmuk, Gi(X1,X2,......,Xn)=bi  (i=1,m) (1)
Z=1(x;,X2,......,Xn) = max (min) (2)

KYpUHUIIUAATY MacajlaHd eduil Tanad KwiuHradl OyicuH, sbHM (1) mmapTiapHu
KaHOaTIaHTUPyBuYM Ba Z=f(X,X2,......,Xn) QYHKIUSACUTa MAaKCUMyM (MUHUMYM) KUAMaT OepyBUn
X(X1,X2,.-....,Xn) HyKTQHU TOIUII KEpaK OYJICUH.

Gi(x1,X2,......,Xn) Ba f(X1,X2,......,Xn) QYHKIOUSUIAp Ba YJIApHUHT XaMMa  X1,X2,......,Xn

HOMabJIymjap OYWWYa OJIMHTaH XyCyCHH Xocujanap y3iaykcus ned Qapa3 kuwmainmk. Arap
HOMabJIyMJIapra HOMaH(OUIIWMK IapTH KyHwiIMmaranga wMacajgaHu JIaHrpaXHUHT aHHMKMac
KYMaWTyBUMIIAp YCYJIH OMJIaH €YHII MyMKHUH.

ByHuHT yuyH:
F(X,A) = f(X)+ A(b - G(X)), 3)
SBHU

FX X sos X Ay Aees A )= L)y Xy X, )+ D20 (B, = Gy (X)X X))
i=1
“4)

¢yukuusHu Ty3amu3. by ¢pynkuus Jlarpanx ¢yHkiusicu 1ed ataiganu.

Jlarpamx ¢yskumsacugas Xx;(j=l.....,n) Ba A (i =1,...,m) HoMabaymiap Oyiinya Xycycuii
XOCWianap om0, yJlapHH HoJTa TeHrnaimm3. Hatmkanma Kyiumarn TeHriamanap CHCTeMacura
ara Oynmamus.

FXN) _FX) &

& & A 0= L
" FXA) ' )
—’:bi -G,(X)=0
a
Yoy cucrema Jlarpamk (i)yHKHI/ISICI/IHI/IIbIF JJOKaJl  SKCTPEMYMH  MaBIKyUIHTHHUHT

(X;,X5,..X

3apypwuii maptuaad uoopat. Arap f(x) gynkus n / HyKTaJa SKCTpPEeMyMra sra

6}”/cha,0 y  xomma AN (A, 2,...,A) ) BeKTOp ~ MaBxKyn  OYJIaquK¥, YHUHT  y4yH
(x5 X, s Ay ""’l’")HyKTa oKopuaary (5) cucTeMacCUHUHT €4UMHU OYITaan.

Mucon. Jlarpamk ycynmuman ¢oiganaHn0 KyWHIard YWU3MKCHU3 IPOrpaMMaliail
MacaJlaCUHU €4MHT.

4k =1

Z =Xx, +x, > max

Eunmr: Jlarpank QyHKIMSCHHU Ty3aMu3:

F(x1,X2, 4 )=( X1+x2)+ A(x] + x5 —1)

by ¢yskuusman x;,X; Ba A OyiiM4a Xycycud Xocwianap oaub, yJapHH HOJTra
TeHrmaiimu3. Hatmxkana Kyituaaru cucremara sra 0yiamus:

=14+2x, =0 2x, =1

=14+24x,=0 =  2ix,=-1

AR



a

—=x]+x; =1 xi+x; =1
ol

Cuctemanu eun® KyWHIaruH{ TOTIAMU3:

. 1 1

:i—') =+

1
1 Dy =t——
V27 T2 2

2KaBoO: X(mmZ(L'L)ZmaX =1

V2'V2

2. ®apa3 KWIalINK, KyiHuaara Yu3ukcns3 (KaBapuk) mporpaMMaian Macaiacu Oepuiran

OycuH.
Gi(X)=Gi(x1,X2,...c..Xn) 2 b, (1=1,....,m) (1)
Xi>0,(j=L...,n) (2)
Z=f(x)=f(x1,X2,......,Xn)—>Max 3)
Arap xammpma Owutra X=(X,X2,......,Xn) HyKTramad Gi(X,Xa,......,Xn)>bi, (i=1,.....,m)

TEHICU3IMK YpuHiu Oynca, Oynra Creiirep maptu neimnaau. KyH-TakkepHUHr Kyiuparu
TeopemMacu S'IpI/IHJ'IIg oynmamu:

Teopema. = Hykra (1)-(3) MacamaHUHT ONITUMAJT €YMMHU OYITUIIH YIyH Oy HyKTaaa
0 0
HFAXLA) 4)
ax
J
0 0
x? % = O,x‘? >0 (5)
j
0 0
HXLAN) 6)
o,
0 0
zﬁﬁF(;’“:o,z?zo (7)

mapTiapHUHT Oakapuiauimu 3apyp Ba ertapaumup. by epma F(X,A) - Jlarpamk
¢ysakumsacu, A - Jlarpamx kynaityBunnapu.
Arap KaBapuK IporpaMmMa’iall Macaiacu

qi(x)= qi(x1,X2,......X,) < b, (i=1,2,......m) (8)
x>0 G=12,......, n) 9)
Z =1(x) =1(x,,X,,...,X, ) = min (10)

KypuHuIaa 6yica, y xonua X’ HyKTa Oy MacajaHu €4uMHU OVJIMIIIUHUHT 3apypPUi Ba e€TapiIUINK
mapTiapy Kyiuaaruaan uoopar Oynaam.

0 0
MZ 0 (11)
0’}«/
0 0
)?M:O,>.20 (12)
. é}j J
0 0
MSO. (13)
oA,
0 0
zjmzo,z? >0  (14)
20



Oxopunaru (4)-(7), (11)-(14) waptnap KaBapuK IMporpaMmMaiail MacaJaCUHUHI 3KCTPEMyMU
MaB)XyAJUTMHUHT 3apypuil Ba eTapIlIuK MapTiaapuaad uoopar.
I-mucom.

2+, 22
2, +», <8
)+, <6

»5 20,20

Z=f(5,)=>, +»," — max

Macanann tpaduk ycynaa edyuHT Ba Tomwiaran edyuM yuyH Kyn-Takkep maptiapu
YPUHIIM DKaHJIIUTUHU KYPCATUHT.

Eunm. Macananu rpaduru ycynga eano,
X°(0,8;0,4) Ba 1(0,8;0,4)= 0,8 SKaHIUTMHY aHUKJIANMU3.

Dumu wysmait A’ mamxyn 6ymuo6, (X ° AO) na Kyn-Takkep mapriaapuHUHT
OaKapUITUIITMHU KYypcaTaMmus3.

bepunran macana yuyHs Jlarpamxk QyHKIUSCHHU Ty3aMHu3.

f(X,A) = /LO(—xl2 —x22)+/11(2x1 + X, —2)+22(8—2xl —x2)+/13(6—x1 —xz)
X’ HykTaga MacamaHuHT 2-TeHrcu3iaury yayH Cleiitep maptu 6axapuiand. by xomma macama
HopMmain 6ymmb, A, =1 neb xaOyn KUIMHAIHM.

Jlarpamx QyHKIMACUARH ),,),, 4, A,, A, nap 6yiinua Xycycuil Xocuiaaap oJlaMu3.

aF aF
=D ks =Dt A ko

1 2

F

%=2xl+x2—2; £=8—2x1—x2
ﬁ=6—xl—x2
s
0 0
d':(X—’A):8—2-0,8—0,4:6>-0
A,
0 0
é’F(X ’A):6—O,8—0,4=4,8>'0
A,
0 0
ol A
2
maprra kypa A, Ba A, JapHUHT KuiiMaTJIapy HOJITA TEHT.
0 0
FUN) 5 45404220
oA,

TCHIVIUK Oa)KapWJITaHJIIUTU y4yH A, HOJra TEHr OyiMaraH KuiMaTHH KaOysl KWIHIIU XaMm
MYMKHH.



0 F(X°,A°)

J

=0 Ba

xjo >0 pgan

o”F!XO AO!
2 )= (j=1_2)
@j

OynuIIM Kepak, SbHU

~2.08+24 -2, =0
~2.04+2, -4, -2,=0 =1 =08 Ba 1=(08,0,0)

A, =0,4,=0
Hemak, (X,Aj) = (0,8;0,4;0,8;0;0) HyKTajga XakukatgaH xaM, Kyn-Takkep maptiapu
OaXkapuIasdITH, SbHH y rap HyKTa OYIasnTy.
2-mucon. Kyn-Takkep maprnapugan doinananud X, = (0;1) HyKTa KyHJaru 4u3uKcu3
IporpaMMa’anl MacalaCUHUHT €UUMH SKaHIUTMHU KYPCATHHT.
4, +5), <8

2+, <4
»520,0,20

2 2 .
Z—f(xl,)z)—)1 -2, +3,” > min

Eunmr X 0(1;0) HyKTaJa 4yerapaBuid IIapTiap KaThbUW TEHICU3JIMKKA aWjaHald, JeMak
Cneiitep maptu 6axapunanu. by xonna 4, =1 1e6 xaOyn Kumum MyMKHH, Y Xoiaa Jlarpanx
byHKIUSACH Kyluaaru KypuHuiga oymamu.

F(xl,)z,/llz/iz)= 0= 43, A (M, +5, —8)+ 4, (2, +5, —4)
»20,,20,4, 20,4, 20,

Kyn-Takkep mapTIapuHUHT OakapUIHIIUHA TEKIIUPAMU3.

0 0
J_)@”;’A =(2x,—2+44 +24,)., >0
1
aF(x°, A
A,

0 0
M =(4x, +5x,-8), =—4 <0,

h

0 0
M-/AO:O:AO:O.

2

=(6x,+54 +4,).0 >0



F(x°,A°)

a,

Of’F!XO,AO)'lzo

a,

OyHmaH  KYpUHAIUKU (X O,AO) = (1;0;0;0) Hykta Kyn-Takkep mapTiapuau
KaHoaTnantupaau. Jemak, y Jlarpamwx (yHKUMACUHMHT 3rap HykKracu Oynanu. LllyHuHT yuyH
X O(I;O) HYKTa OepWIraH MacaJaHUHT €4MMHU OYIau.

=2+, —4=-2<0,

=0=,4,"=0

MycTakua e4uin y4yH MacaJajiap.
1

)+, =180

»5 20,20

Z =4x, +x12 +8x22 +x; —> min
0:x,=9L;x,=89;Z . =17278
2.

X, +x,=5
»20,,20

Z=x"+x," - min(ma)

6:)122;)222; minzg'
2 2 2

3.

X +x,+x;=4

2x, —3x, =12

x,20,x, =20

2 2 .
Z=x"+x, +x; > mln(rnax)

6:)12292:—1;)3:2; Z . :162
8 4 8 64

4.

2x, Xy + X, Xy =12

2x, —x, =8

Z =x,-x, - x; —» min(max).

6:X = _l;_é;_ﬁ > Zmin :_ﬁ

33 39 27

5.

X +x,=4

X, +x;=4

Z =x, - x, + X, - X, — min(max)



6:X=(222)2_ =8

6.

xl2 + x22 =19

X, +2x,-x;, =11

Z =3x +2x,+2x," +4x, Xy > min(max).
6:X, =(-1;32)-Z =43,

X, = (— 1;—3;—2).

7

X +x,+x;=5

XXy X, X, + X, 0x; =8

Z =x, - x, - x, — min(max)

6:1)X, =(221), X, = (21;2), X, = (1;2,2),Z,,, =4

e o[ AT ) Z(A7.4), _(1.44), 12
TtoA\3’3’3 )7 (3737377 373737 27

)+, +0, =18
2 3 4
Z=x-x, +x; —> max
6:X =(4,6:8)-7Z,_ =14155776

9. Hkkura xopxoHama 200 OuWpiMK MablyM MaxCyJoT HOUIA0 YHKAPUII
pexanamrtupuirad. | kopxoHana wumad YHMKWIATUTaH X; MHKIOPAArd MaxcyJoTra 4x12
mukzaopaa, Il kopxoHaga X, MHKIOpAArd MaxcyJoT MILIad 4yuKapuil ydyH sca 20x, + 6x22

MUKJIOpJa XapaxaT capd KUIWHAAW. “ap OMp KOpXOHaJa KaHYaJaH MUKIOpAA MaxcyjoT UILIa0
YUKapWITaHIa yMyMUd XapakaTiaap MUKIOPY HT KaM Oymaau?

KX =(121;79)

10. KopxoHana HKKUTA TEXHAJIOTHS aCOCUIA MaXxCyJIOT UIILUTA0 YuKapuiiaan. bupuaau
TEeXHANOTusl Oyiinua Wnuad YMKAPWIATUTAH X, MHUKIOpPAArd MaxcysiaoTra a, ta,x, + alez
MUKIOP/Ia, WKKHMHYM TEXHAJIOTHsS aCOCHJIa MIILIA0 YMKAPHIAIUTaH Xy MHUKIOpJArd MaxcysoTra
b, +b,x, +b2x22 MUKAOpAaru xapaxar KwimHaad. Kopxonama d Oupiamk maxcysaoT uIniad

YUKApUIINA KEPAKJIUTUHU Ha3apjaa TyTuO, Xap Oup TexHajorus Oyiimua KaHda MaxcyJoT MIUIad
YUKapuiIraijaa capg KWIMHIaH yMyMUH XapakaTiap MUKIOpY MUHUMa Oynaan?
11. &yiinaru macama yayn X =(0;1) Hykrta eunm Oymmmmun Kyn-Tekkep mapriapu
OpKaJIM aHUKJIAHT.

» o+, <1
2 2
&+, <2
» 20,20

Z = f(x,,x,)=-8x, —=10x,” +12x,x, — 50x, +80x, — max



12. @yimgarm wmacama yuyn X° = (3;4) Hykra euynM OynumuHu KyHs-Takkep
mapTiaapuaan ¢oiganannd aHUKJIAHT.

2, +3,<24

n+2,<15

3 +2,<24
2, <4

» 20,0, 20

2
zZ =f(x1,x2):x2 —x,” +6x, > max

13. Macananu rpaduk ycynaa eduHr Ba tonwiran euynM KyH-Takkep mapriaapuHu
KaHOATJIAHTUPUIIVMHYU aHUKJIAHT.

oo o(B42) 3
101 101 101

14. Macananu rapduk ycynna eundb, euum yuyH Kyn-Takkep mapmiapuHu
OaKapUIMIIMHN aHUKJIAHT.

I +2,27
10y, —», <8
=18, +4, <12
»5 200,20

Z = f(xl,xz): (x1 —3)2 +(x2 —4)2 — max



15- mamryJsor
Kyn 60cKku4iIn UKTHCOAMIA MacaiajlapHu
AUHAMHUK MPOrpaMMaJiail ycy/uiapu OMJIaH equll.

1. laiiam caBaorap Macajacu (3HI KHCKA MYJIHU TAHJIAII MacaJIacH).

dapa3 kunailuk, A Ba B myHKTIapHU ¥3apo OOFIOBUM TeMuUp Wyuiap Typu Oepuiran
oyncun (15.1-maxn). by myHkTaap opacuaa TeMup Wyn Omiian OOFJIaHTaH Kyaa Ky MyHKTIap
MaBXya Oynumy MyMKuH. ByHza Xap KaHJai UKKH ITyHKT opacuaaru Mmacoda MabiyM e
¢apa3 kunamu3. Macanas, Oy MacoQpaHUHT y3yHJIUTH 1-IIakiaru xap MKKM HyKTaHU
TYTaIITUPYBYM KECMa YCTHUra €3uiral conjapad uoopar 0yiacuH. A Ba B myHKTJIapHU SHT
KHCKa Iy OMilaH TyTalITUPYBYM MapIIPyTHH aHUKJIAII Macajlacy KyHUIIay.

15.1.- maxi1.

Macananu eunmt yuys (1-1), (2-2), (3-3) uusuknap €paamuna Oepwiran TeMup Hymiap
TYPUHH aiipuM Kucmiapra (6ockuuiapra) axparamus (2-1aki).

(2-2) YMBUKHUHT TPAHCHOPT WUYIUTapu TYpu OWiIaH KecuiiraH HykTamapuuu D, Dy, D3
nap Owmnas, (3-3) YM3UMKHUHT Kecuirad HyKTtanapunu 3ca C;, C,, C; nap Ownad GenruiaiMus.
bupunun kamamga B nykragan D; , D, Ba D; Hykramapraua Oynran 3Hr Kucka macodaHu
AHUKJIAUMM3:

B -D;: min (10, 8+4 , 5+3+8)=10,
B - D; : min (10+8+5 , 4+5, 5+3+5)=9,
B - Ds : min (5+2,5 , 4+3+2,5)=7.5.



3 2 1

15.2. — maxn.
2-maxnga Dy, Dy, D3 HykTanapaan cyarra B myHkTrada 0ynran sHr Kucka mMacoga KaBc
nauza é3unrad. Cynrpa (3-3) Yu3uKHUHT TpaHCHOPT Hyutapu TYpu Ounan kecumral Cp, C,, Cs
napHu kypamu3s. by Hykramapnan B Hykrarada OyiraH 9HT KMCKa MacodaHu aHUKIaimus. by
Macoda

Cinykra yuyH min (1+8+10, 1+7+4+2+9, 1+7+2+3+2+9,
1+74+2+2,5+7,5)= min(19, 23, 24, 20)=19.
CynykTa yuyH min (7+8+10, 9+10, 4+2+9, 2+3+2+9,
4+2,5+7,5)= min(25, 19, 15, 16, 14)=14.
Cs HykTa yuyH min (2+2,5+7,5, 2+3+2+9)=12.

by Mmacodanap makiga kaBc nupaa €3mirad. 3 6ockuuga A HykTaaaH B raua 6yiran sHr
KHCKa Macoda Tonwiaau. by Macoda Kyitngarnda aHuKJIaHaIn:
min (6+9+19, 6+5+14, 8+6+14, 8+3+12)=23
Cyurpa A HyKragaH dHT Kucka wmacoda OVinabd B Hykrara Oopaauran WymHu
OernIanMus.

2. CamMoOJETHHMHI y4YHII 0AJAHIJIMIH BAa Te3JUTMHHM OIUMPHUINAA capd KWIAAUraH éKWIFU
MHUKIOPUHA MUHUMAJIAIITHPUII MACAJIACH.

Camonér nmactmabd Hy Oamammmuknga Vo te3nuk OwunaH yda€traH OYJICWMH. YHHHT YUYHII
Oamannmuruan Hy Ba TesnmuruHu Vi rada KyTapuin kepak OyicuH. J[eMak, caMOJIETHUHT yYHMIIT
Oananamuruan Hy nan Hy raua, tesnuruam 3ca Vo maH Vi rada ommpuinaa capd KuiaguraHd
EKWJIFU MUKJIOPUHU MUHUMAJIAIITHPUII MacajJlaCHHU Xaj KWJIUII Tanad stuinaan. byHma anuk
Oup Te3nuk OwunaH ywaérran camon€étHuHr H; Oamanmmknan H,>H; Oananmnmkkaua



KYTapWINIIA yY9yH Xamja aHuK Oup Oanmamaiukaa ydaétraH CaMOJETHUHT TE3JUTHHH Vi JaH
V>V, raua xyTapumi y4yH capd KWIMHAIUTAH EKWIFHM MHUKIOPJIApH MablyM J1e0 Kapalaiu.
Ymby Macama JMHAMUK TporpaMMaiaml Macajdacu cudarhga KyWuaaruda TaBcU(IaHAIU:
CaMONETHUHT y4uil OallaH/UIUTH Ba TE3JIMTU KYpCaTKUWIapH TYIJIAMUHH HIyHIAal OOLIKapHIil
KEepaKKH, HaTWXaJia capd KIUIMHTaH EKWIIFH MUKJIOPH MUHUMAN OYIICHH.

Eunm. CamonéTHUHT (a3onaru XojaaTu UKKUTa mapameTp — te3nuk (V) Ba 6ananmmk (H)
Ownan anuknaHaau. Lllyauar yuyH eunmvam VOH Tekucimkma Kuaupamu3. AHUKPOFH, NIy
tekucnukaaru H=H, , H=Hy Ba V=V, , V=Vi 1¥fpu umsuknap OunaH derapajaHraH TYFpu
TYypTOypuakka Kapaimus. Camonérau Sy (Vo , Ho ) xomarman Sk (Vi , Hx ) xomatra, sHT Kam
xapaxaT KWinO, YTKazuinl Macaiacu KyWunaau. By wMacamaHu JuHaMHK IporpaMmariari
ycyiutapu ounad euntn yayH (Hx-Ho) kecmanm n; ta TeHr kecmauanapra, (Vg-Vo) KecMaHu 3ca
n, Ta TEHr KecMmauanapra Oymamu3, Xamaa xap Oup Kagamaa caMmonér € OamaHATUTUHU
(AH = (H , —H, )/ n, Oupnukka), €ku Te3nuruHu (AV = (Vk -V, )/ n, OMpIIMKKA) olMpaau, 1eod
KaOyJ1 KuiiaMu3. S HyKTaHU Sy XoJlaTaaH Sk XoJjaTra Typiu Wyiuiap OunaH YTka3u MyMKHUH (3-
nrakin). by iynnap nuuaa sHT kKaMm EKWIFH MUKJIOPUTa MOC KeTyBUUCHHU TaHJAII Kepak.

A
H | | | | |
| 1 1 ! |
Hy [ A R
| | | |
] 1 1 ]
I el ey wan e Il i
| | | |
| | | |
| | N | |
T I i S
| | ! |
| | ! |
I —_— A S
! ! ! ! 1 15.3. — makn
) ! ! \ ! >
] ] ] N ] g
0 |So v Vi | |
Macananu equi )xapa€HUHU KyHHUJaru MUCOJIA KypcaTaMu3:

Mucosn. Macanagaru aHUK MabilyMoOTJiap KyWuaaru 4-makija TacBHUpJIAHTaH.
Camonéraunr Hy OanmaHmnvkka KYTapuiMIOM Ba TE3NIMTMHM Vi rada omupumaa capg
KWIMHAIUTaH EKWIFU MUKJIOPUHA MUHUMAIIAIITAPYBYM WYITHU aHUKJIAHT.
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15.4. -maxi.

Ymly 1makmgard  BEepTHKAT — YW3HMKJIApAard COHJAp  CcaMONIET  OallaHIIUTHHH
OLIMpraHjard, TOPU30HTAN YH3UKIApJard COHJap d3ca y TE3NIMTMHU ouuprangaru capd
KWIQJUTaH EKWIIFU MUKJIOPUHU KypCaTa.

Macananu euuin xapaHuHu n; +np; =4+6=10 kagamnapra 6ynamus.

OnTuMannamTHpUII KapaéHUHU SHT OXMPTU KagamjaaH Oomnuiaiimus. Bynma Sy Hu ¥3
UYUTa OJyBUM YHI TOMOHJIATU 3HT IOKOpPH TYpTOypuakka Kapaimus. llakngan kypunanuku, Sk
HyKTara A; Ba A, HyKTajap/aH YTUIl MyMKUH. Arap A 1aH Sk ra yTuica (Te3IUK OIINpPUica), y
xonaa 8 Oupnuk EkunFu capd KuinHagu. Arap A, HyKragaH Sy ra yTwica (OamaHAmuk
omupuica), y xoiaa 11 oupnuk ékwiru capd KwmmHaau. Ymoy pakamiapau A Ba A, HyKrajap
KOLIMJAry aiaaHavanapra €3amus. by Kagamaa sHr kam €KuiFu capura Moc keayBun 4, — S,
HYHaTUII apTId ONTUMAI e4nM Jed KaOys KUIMHAAKU Ba CTpeNika OmiiaH OenruiaHaan.

9 kamamna B; , B, , B; Hykranapman Sy Hykrara SHT KaMm EKWIFH capd KUIUO YTHIl
Uynuuu aHuknaimus. Arap B, Hykragan Sy ra B, = A4, — S, WyHanumu opkanu ytub 17
OupuK EKWIFU capd KM MyMKHH. By HykTanan Sy ra ukkurta Wyn OunaH YTUIT MyMKHH:

I. B, >4, =S,

II. B, >4, > S,
bynna I i#ynna 18 oupnuk, 11 iiynga sca 24 oupnuk ékwrrn capd xKunmHamu. B HykTagan Sy ra
aroHa B, — A, — §, uyn O6unan yrum Ba 22 O6upnuk B; , B, , B3 Hykramap xommnaru
allmaHavanapra yiapAaH Sy HyKrarada capd KWUJIMHAJAWTaH XapaxkariapJaH SHT KaMH E3UJIajiu.
OHr kaM Xapaxar Ounad OornuK Oyiaran B, — A, — S, WyHaIuII mWapTiau oNTUMa HYHaIUIIN
cudaTtuaa cTpenka OmiaH OeNTHIaHaAIH.

8- xamamna C; , C,, Cs , C4 HyKTaNapAaH Sy HyKTaraya 3HI KaM xapaxaT capd Kuiud
Vrunanuran wyn kuaupunaan. bynana C; Hykranan Sg ra siroHa

C,—>B -4 -8,

nyHanum opkanu yTuo, 27 Oupauk EKUIFu capduiain MyMKHH.

C, nykragan B; Ba B, HykTamap opkanu Sy HyKrara yTWiranjga TeHT MUkKaopaaru (25
OupNK) EKUIFU capd KUITUHAIH.

Cs Hykragan Sg ra UKKATaraya 2 Ta YTHUIIl MyMKHH:

I.C;,—>B,—>4 —S,

II. C; > B, > 4, > S,
bynna [ ityn Ounan yrunranna 28 Oupnuk Ba Il iyn Ounan yrunranna sca 24 OUpIUK EKUIFU
capd KWIMHATH.

C4 HyKTagaH S HyKTara siroHa

C,>B,—>4,->S85,

iyn Ownan ytuniaau Ba 34 Oupiuk EKUIFK capd KUIMHAIM.

By Gockuuaa maptiau onTuMan OOIIKAPHUII HT KaM EKWIFU capdu OnnaH OOFIHK OyaraH
C,>B —>4->S, Ba C,>B,—>4 >SS, HyHanumnapaan ubopar Oynagu. by
HyHanuuuiap cTpenka OuiaH KypcaTuiaau.

[ynnait iyn Ounan gaBom 31O, 7 Kamamaa 34 Oupiuk €kwirud capdu OuimaH OOFIIHK
Oynran 3 Ta mWapTIM ONTUMAI HYHAIUIT aHUKTaHAIH:

a) D, >C, > B, =>4, >S5,
6) D, >C, > B, =>4, —S,



B) D, >C, >B, >4 >S5,

6- kamamaa 42 Oupnuk Exkwiru capdu Owran OOFnmuK Oyiran 2 Ta IIAPTIM ONTHMA
HyHanmuuap aHuKJIaHAIN:

a) E, >D,>C,—>B =>4 >SS,
0) £, >D,>C,>B, >4 >SS,

5- xkamamaa 51 Oupnuk Exkwarm capdu OwnmaH OOFIUK OYNATaH MAPTIM ONTHMAI
HyHanmuuap Kyhugaruiap 0ymaau:

. F;, >E,—>D,—>C,>B =>4 —S,;

II. ;, > E,>D,—>C,>B, >4, —>S,;
. r, > E, > D, ->C, > B, =>4, —>S,;;
IV.F,>E,>D,—>C,—>B, >4 -8,

4- xanampa 58 Oupnuk Ekwiru capdu Omnan OOFIMK OYNTaH MApTIM ONTUMAN HYHATUII
TOMHIIAIN:

L,—>F,—>E,»>D,>C,>B, >4 >S5,

3- xkamampaa 67 oupnuk Ekunru capdu Onan OOFIHK OViraHn
M,—>L, >F,>E,>D,—>C,>B —> 4 ->5,;

M,—>L, >F,>E,>D,—>C,>B, >4 ->85,;
HIAPTIIM ONTUMAJ MYHAIUIIIap aHUKIaHAIH.

2- kamamaa 76 Oupnuk Ekuiru capdu OunaH OOFIUK OyraH
Hy->M,—>L, —>F, —>E,>D,>C,>B, >4 —>S5,;
Hy->M,—>L ->F,—>E,>D,>C,>B =>4 ->S5,;
HIAPTIIM ONTUMAJ MYHATUIIIap aHUKJIaHAIH.

Ba Huxosr 1- kagmamaa 88 oupnuk Exkuinru capdu Omnan OoFuK OYiraH
So,—>H,>M,—>L,>F, >E,>D,—>C,—>B, >4 —>S,;
S,—>H,>M,—>L,->F,>E, >D,—>C,—>B =>4 —>85,;

HIAPTIIM ONTUMAJ MYHAIUIIIIap aHUKJIaHAIH.
By #tynanummmap ontuman WyHamum 0yiam.

OntuMman edmmra, acocaH, caMOIFT 1- kagampa tesnurund V, + AV napaxkarada
omMpany, 2- Kajamzaa y Oamanpanuruan H  + AH rauva ommpaau. 3, 4, 5- Kagamnapaa
CaMOJIETHUHI TE3NMMIM Moc pasumna V, +2AV, V, +3AV, V, +4AV ra owmmumm, 6, 7, 8-
Kajamiapga 3ca YHUHr OamaHjuru Moc pasuiuga H+2AH, H,+3AH, H,+4AH

Japakaraya OIIUIIN Kepak.
9 Ba 10 xamamiapaa caMon€T TE3IUMIMHU Moc paBuiiga V, +5AV Ba V, + 6AV napaxaraua

oM kepak. Hatmwkana y 9HT kam, spHU 88 OUpIuK EKUFd capd Kuiau.

MycTaku/ e4uin y4yH MacaJjajap.

1. éyiunaru makiaa KeITUPUITaH MabIyMoTaap acocuna l-myHkTaaH 11- myHKTraga sHr
KHUCKa Wy (MyHaIuI) HU aHUKJIAHT.



15.5. -mmaxi.
[lakima Xap UKKHTA IYHKTHU TyTAIITHPYBYU KECMa YCTHUTa yJiap opacuiard Macoda €3uiraH.

2. €yinnaru makiaa uymnap Typuaaru xamMmma Hykranapgad 1, 3, 5, 8, 12 "ykramapraua
9HT KUCKa Maco(alapHu aHUKJIaHT.

4)

15

15.6. -maxi.

3. éyituna A Ba B myHKTIapHU TyTalUTUPYBYH WYIIap TYpU TacBUpJAaHTaH. A MyHKTIaH B

MyHKTra4ya OyiraH SHT KMUCKa MapIIpyTHU aHUKJIAHT.



&7

15.7. -maxi1.

4. CaMONETHUHT TE3JIUTH Ba OaTaHTUTUHU OOIIKAPHIN MacaJlACUHU KyWHIary MIaKjIa

TaCBUPJIAaHI'aH MabJIyMOTJIap aCOCH/Ia CUMHI Ba cap(b KHJIMHAJIUTaH SHT KaM EKUJIFU MUKIOPHHHA

AHUKJIAHT .
H ,
g 7 10 14 12 Sl‘
Hy
a 9 7 8 9 10
:[_I3 31 o o o 1]
7 8 9 8 8 ]
:[_I2 5% i1 i i 9
10 G g 9 ¥ 14
6 7 a a g
H,
2] 8 ¥ 6 2] g
H
] G G a8 a8 10
SU
-
v, V, v, V, V, Vg v

15.8. -maxii.



5. éyluaaru makijga KeaTUPWIraH MabiayMoTiap acocuaa 1-10 myHKTiap opacuaarv HT

KHCKa Maco(aHU aHUKJIAHT.

15.9. -maxi.

6. éylumaru ImakKija KEeNTUPWITaH MabJIyMOTIap acocHuia CaMOJETHUHI YUUIINHU
onrtuMas OOIKAPHII MACaTaCUHU €YHHT.

F 3
13 12 10 15 11 3
SK
H
14 12 12 15 13 11 10
1% 8 4 11 13 12
15 14 13 12 11 14 4
12 13 14 15 14 13
11 13 12 14 13 15 1%
18 19 20 21 18 19
14 10 13 11 12 14 11
10 1% 12 12 13 13
9 1% 12 15 13 18 149
HD 13 15 1 14 156 17
SD
>
v

15.10. -maxJ.



16- mamryJor
Kanuraa madaarinapuu onTuMmall
TAKCMMJIAII MacaJiacu.

Qapa3 KwIaiMK, OWplamMazard KOpPXOHAJapHH KalTa TabMHpIAIl y4yH Xy MHKIOpAA
KanuTtan mMalnar axpartwirad 6yicu. by mabnarau Oupnammanaru N (i=1,2,...,n) Ta KOpXoHa
opacuaa TaKCHMJIAIl Kepak OVicWH. Arap i- KOpXOHara X; MUKIOpJa KamuTaJ MaOafF
akpaTwirad Oyica yHUHT oJlaiurad napomanu Zi(x;) 0ynaau, ned kaOys KuiamMus.

bupmamManuHr pmapoMaay KOpXOHalap JAapoMajjiapy  MUFUHIUMCHIAH
noopat oynaam.

Kanmran mabnarHu onTrMan TaKCHMITAIT MacaJaCHHUHT MaTeMaTHK MOJCIN Kyiuaarnda
Oynanu:

Xptxot.. .. +x,=Xo (I)
x>20 (i=1,2,....,N) (2)
Z=7Z(x)+2(x2)*..... ¥ Zp(x,) —>max  (3)

bynnait macanmanum euumr yuyH Fi(x), Fa(x),.....Fa(x) dyHKumsnzap kerma-keTJIMIMHU
kuputamus. by epaa Fi(x) x (0 <x £ Xy) Mmuknopiaru Ma0narHu ¢akaT OMTTa KOpXOHara
TaKCUMJIAIIIaH OJIMHAUTaH MaKCUMall JapomaaHu, Fa(x)
x (0 <x < Xy Muknopaaru MabyiarHu 2 Ta KOPXOHaJa TaKCHMIIALIIAH OJMHAIUTaH MaKCUMal
JapoMaJHM Ba XOKazo, F,(x) x (0 < x < Xy wmuknopaaru mabnarau N Ta KOpxoHara
TaKCUMJIAIIIaH OJINHAIUTaH MaKCUMaJl 1apoMaiHu OUIIUpay.

Masbaymku, Fy(xg) = Zne OYmaau. ByHnan tamkapu Kyiunaru MmyHocaOaTiap YpuHIN
Oynau:

1) Fi(0)=0 4)
2) Fi(x) = Zi(x), 0<x<Xp. (5)

ShHM KamuTajg MaljaF TakcMMJaHMaca Xed KaHmai doima onmmaMainu. Arap 0 < x < X
MUKJIOpAaru mabnar (akar Oup KOpxoHara TakKCUMIIaHCA, Y XOJja OUpialiMaHUHT AapoMaiu
aHa Iy KOpXOHa Japomaauaad nubopat Oynaau.

Arap 0 <x < X, muknopaaru mabnar k Ta KopxoHa opacuia TakCHMIIAHCa, Y XOJjjaa
OMpJIallIMAaHUHT OJIaJIMTaH MaKCHMall JapoMaau KyHuaarn (QyHKUMOHAN TEeHIJIaMa EpaaMuiaa
TOIHIAHU:

Fi(x) =max [ Zi(xy) + Frei(x-xy)] , (i=1,2,..N)(6)

0<x, <x
0<x<X,

N- 6ocknuna Fy(Xy) = max Z Tomanagu. Jlemak, oxupru 0ockuuaa Makcas GyHKIUSHAHT
Makcuman Kuimatu Fy(X;) Xamaa N KOpPXOHa y4YyH aXpaTWIaguraH KaruTaal MaOJarHUHT

MHKJIOpH, SbHU X\ TONHJIAIH.

Cyurpa xucoOmiam xapaéHu Teckapu Taptubaa Oaxapwianu. byHaa oxupru KagamaaH
OupuHYM KajiaMrada Oup mMapta Kapad YuKuUIaau:

N- KopxoHara axpartuiaguran X ,’f, KamuTan MaOiarHu OwnraH xomazga kKoiraH N-1
KOpPXOHAJIap opacuja TakcumiaHaguran X,—X ]’i, MalOJIaFrHUHT MUKIopu Tomunaau. CyHrpa
OJIAWH TONWITaH

Fn.i(x) = max [Zn-1(x n-1) + F noo(x-x n1)]

<X . SX
0<x<X,



k -

teHrnamagan Fy.;(Xp-xy*) HU, Ba IeMak X N_; HH TOIIaMu3, Ba XO0Kas3o. lynnmait nyn
Ousian 1aBoM ATHO oXupHIa X *; HU TONaMU3.

[y Gunan yerapanaHraH Kamurtaia Maliar OupriammMaHuHT N Ta KOpXOHaJIapu opacuaa

ONTHUMAJ TAKCUMIIAHTaH Oy Ian.
I-mucon. ®apa3z kunaiauk, 200 Oupauk kanuTan MaOmarHu Owuprnammanaru 4 Ta

KOpXOHa Opacuaa TaKCUMJIAIl Kepak OYJCHH. ap OMp KOpXOHA Y3Ura akxpaTwiraH MaOJaFrHUHT
MHUKZOpUra OOFIMK paBUIJa Typid MHKIOpJAard jaapoMaara spuiuaav. by mapomanmap
Kyiunaru 1-xajgBaira »KoWIalTHPHITaH.

1->xagBan
Kopxonanapra Kopxonanap napomaan
aJKpaTHJITaH
MabJiarjap MHKIOPH Z:(x) Zx(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 66

Kanuran mabnarHu KOpXoHamapapo ONTHMAJ TAKCUMIIAII PEKACHHH Ty3UHT.
Eunm, Macananu 4 tTa 6ockuura 6yiau6 euamus. Jlactinad N=1, sbHu kanuTan madiar dakat
OutTa KopxoHara Oepuiirad XolHU Kypamus. bynna
F )i (X) =7 ] (x )
oynamu. 0=x<200=X, opanuknaru xap oup x;.=kA nap yuyn F;(X;)=Z;(x) kuiimatnapuau 2-
JKaJIBaJIra JKOMJalTHPaMHU3.

2-KaaBan

Xik F1(X1x)

0 0

40 15

80 28
120 60
160 75
200 90

Ouau N= 2 Oynran xonHd, apHM X¢=200 Oupnuk kanutan MmaOnarHM 2 Ta KOpXOHara

TaKCUMJIAHTaH XOJIHA KYpaMu3.
By xonna onunaauran mapoma

Fo(x) =. max [Zy(x5) + F i(x-x2)]

0<x<X,

GyHKIIMOHAT TEHIJaMa OpKaliu Tomnuiaaad. by GyHKUIuSHUHT KuWMaTiapu Kylugarmya
TONMJIAAH.
0=x<200=X, opanukaaru xap oup x yuyH 0<x,<x, TONWIaI1 Ba YHra TETUILIN OYIran

Zg(x 2) + F](X-)Cg)

xucobnanagu. CyHrpa
Fr(x) =max [Zy(x ) + F ;(x-x3)]



TOIIUJIaau.

Macanas,
x=0 nma x, =0 6ynmamu;
x=40 na x,=0; 40 6ynanu;
x,=0, Z,(0)+F,(40)=15
x,=40, Z,(40)+F;(0)=14+0 F»>(x=40)=15
x=80 nma X, = 0;40;80
x,=0, Z,(0)+F(80)=0+28
x,=40, Z,(40)+F(40)=14+15 F»(x=80)=30
x,=80, Z,(80)+F(0)=30+0

Ba XOKa3o, myHaai Wyn ouman X=120,160 Ba 200 O¥ynran xomtap yuyH Fo(x=120),
F12(x=160), F2(x=200) napau Tomnamus. F>(x) (yHKUMsAHU XucoOnaml >kapaéHMHU Kyiuparu 3-
XKaJBajusa KypcaraMus.

3-xanBai
X 0 40 80 120 160 200 F1(x) X,
0 0 0 0
40 0+15 1440 15 0
80 0+28 14+15 30+0 30 80
120 0+60 14428 30+15 55+0 60 0
160 0+75 14+60 30+28 55+15 7340 75 0
200 0+90 14+75 30+60 55+28 73+15 &85+0 90 0

3- 6ockuuna N=3 6ynran xonuu, sbHU X=200 kanurtan mabnar 3 Ta KOpXoHa ypracuaa
OYnMHTaH XOJHU KypaMmu3. by Xonna spummiaguran napoMaaau xap oup 0<x3<X, 0<x<X;=200
YUYH Kyiuaard GyHKIIMOHAT TEHTJIaMa OpKaJIk XUCOOJIall Kepak

By dyHkmmsHu xpcobaan xapa€HUHN KyWH1aru

Fs(x) = max [Z3(x3) + Fa(x-x3)]

0<x<200

4- xanBania Kypcaramus.

4-xanBai
X 0 40 80 120 160 200 F3(x) X5
0 0 0 0
40 0+15 17+0 17 40
80 0+30 17+15 3340 33 80
120 0+60 17430 33+15 58+0 60 0
160 0+74 17+60 33+30 58+15 7340 77 40
200 0+90 17+74 33+60 58+30 73+15 92+0 93 80

4- 6ocknuga N=4 Oynran XoiHu, ssbHU Xp=200 kanutan mabnar 4 Ta KopXxoHara

OynuHraH XO0JIHU Kypamu3. by Xonga sputiwiran qjapomaln



Falx) = max  [Zy(xy) + Fs(x-xy)]

0<x<200

(YHKLIMOHAJ TEHIJamMa OpKajdu Tomnuiagu. by ¢yHkumsHu Xucobnam »xapaéHu S-xaaBanja
KYpCaTHIITaH.

5-aBa
X 0 40 80 120 160 200 F4(x) Xy
0 0 0 0
40 0+17 13+0 17 0
80 0+33 13+17 354+0 35 80
120 0+60 13433 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

* * *
1-5 xanBammapaaru F(x), Fa(x),..., F4(x) napau Ba ynapra MOC paBHILAA X; , X2 , X3 Ba
* v v
X4 BEKTOpJApHHU KyHuaaru 6-)kajBajira sKOHIamTupaMus.

X X1 : F 1 (X) Xz* FQ(X) X3’x< F3(X) X4* 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 77 0 77
200 200 90 0 90 80 93 80 95

By kanBanmgan kanutan MabIaFHA ONTHMAJ TAKCUMIIAIN pexacuHu Tonamu3. 200 Oupauk

MaluiarHu 4 Ta KOpXOHara TakCUMJall HaTHKacuaa Oupamma
‘mlezx Fi(x=200)=max(90,90,93,95)=95
=1,
Ooupnuk mapomana oianu. bynna typTuHuM KopxoHara 80 Oupnuk mabnar Oepuiaau Ba OpTHO
Konrad 120 Gupiuk mabiar KoiraH 3 Ta KOpxoHara Takcumiianaau. byHman ouprarma
mgx Fi(x=220)=max(60,60,60)=60
=1,
OUPIHK JapoMaj onamd. byHna yumnum kopxomara maGmar 6epummaiimi (X3 =0). Jemak 120
Oupiauk MabiaF OWpPUHYM Ba HMKKMHYM KOpXOHajlapra TakcumiaHaaud. JIeKuH UKKUHYN
KOpXoHara xam mabmnar Oepunmaiiau (XZ*ZO). [Mynmaii kunuod, konran 120 OGupnauk mabiar
OupuHYM KopxoHara oepunaau. bynmaan oupnamma 60 Oupiauk qapomas ojiaau
X1:120, F](X):60
Mynnait kuaub, karnuran MadiaFiap TAKCUMIIAUTHUHT ONTUMAJl PEXACUHH TOTIUK:
X'=(x1", X2, X3 , X4 ) = (120; 0; 0; 80)
By pexara Moc kenyBYM yMyMH JapOMaJHU TAIIKUIT KUJIAIH.

MycTaku/ e4uil y4yH MacaJjajiap

1. 5000 mapTnu OWUpIMKIATW WHBECTUIMSHU 3 Ta KOpXOHara HIyHJIal TaKCHMJIAII
KEepaKKH, HATW)KaJga OJMHAJWTaH YMYMHH JapomajJ Makcuman OVICHH. 2ap OMp KOPXOHAHHHT
y3ura axpaTwiran MaOjaF MUKIOpUra OOFJIWK paBHIIa OJaJWraH JapoMaar KyHujaru
JKaJBajaa KeITUPUIITaH.



Kopxonanapra
AKpATHIATAT AN Kopxonanap napomaau
HHBECTUIUSJIAP MUKIOPH Z1(x) Z(x) Z5(x)
1000 1500 2000 1700
2000 2000 2100 2400
3000 2500 2300 2700
4000 3000 3500 3200
5000 3600 4000 3500

Kapo6: X'(2000;1000;2000), Z' 1x=6400

2. S=100 MHUHT cyM UHBECTHLMSIHU 4 Ta KOPXOHA OpacHaa IIyHJal TaKkcuMIIall KEpaKkKH,
HaTWXa/la OJIMHAIMTaH YMyMHH apomaj Makcumall OYJICHH. ap Oup KOPXOHAHUHT aXpaTHIITaH
Malnar MUKAOpUra OOFIMK paBHIIJa OJQJUraH JapoMajulapu KyHWujaru kajaBanja
KEITUPHWITaH:

MHBecTHIHS XA:KMH Kopxonanap napomaau
(Xi) MHHT cyM Z.(x) Z2(x) Z:(%) 7.
0 0 0 0 0
20 12 14 13 18
40 33 28 38 39
60 44 38 47 48
80 64 56 62 65
100 78 80 79 82

2Kaso0: Xl* =0, Xz* =20, X3*:4O, X4*:40

3. MacananuHr gactinaOKu mapTiapu Kyduaaru skaasaiga xentupwirad. 100 muH.cym
nyJqHd 4 Ta KOpPXOHa opacuja IMIyHJald TaKCHMJIAll KEPaKKW, OJIMHTaH YMyMHUH Japoma
MakcuMai OVIICHH.

HNHBecTHINA XAKMH Kopxonanap napomaau
(MaH. cyM) Zy(x) Z5(x) Z:(x) | Z4x)
20 10 12 11 16
40 31 26 36 37
60 42 36 45 46
80 62 54 60 63
100 76 78 77 80

Kago6 : X = (0;20;40;40), Zmax=85

4. 120 MiH. cyM MHBECTHLIMAHU 4 Ta KOpXOHAra UIyHJai TaKCUMJIAII KEPaKKH, HATHKaaa
OJIMHFaH YMyMHH JapoMaj MakcuMain OyincuH. VHBecTHnHs XakmMura OOFIMK paBHIIIA
KOpPXOHAJIADHUHT OJIaAWraH AapoMaJylapy KyHUJar skaBaira KeJITHPUITaH.



WHBeCTHIUS XAKMH KopxoHanap napoMaan
(MuTH. cym) Z1(x) Z>(x) Z5(x) Z4(x)
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

Kapo6: X = (0;40;40;40), Zmax=97.




17- mamryJjaor

Marpunajau yiunjaap. Y iMHHMHT KyiH Ba IOKOpH 0axoapu. MaTpunaau YUMHHHHT
€YHMH.
Marpunaay yiiHHHY YM3UKJIM POrPaMMAaJIall yCyJiu OWJIaH equi.

Zap KaHJal @ — cymMManu Xy(QT YHMHHM KyWuZard MaTpuia KypuHUAIMAa udoaanamt
MYMKHH:

a, 4y a,
_|9n dpn Ay,
A=
aml amZ amn
by mMarpunianusr karopiiapu | YiTHOBUMHUHT MyMKHH OViran Ay, A; ..., Ay IOpUIIUTApUHA
ycrynnapu 3ca Il yitHoBunHuUHT MyMmkuH Oynran B, , B, ..., B, ropunuiapura moc xemaji.

A=(a;j) maTpuLa TYIOBJIAp MaTpULACU EKU IOTYK MaTpHLacH Ae0 aranaaud. MaTpuLaHuHr Xap
6up a;; anementu | yitHoBum A; ropumnu tamnad, Il yitHoBun B; ropumrHu Tanmarangaru I
VitHOBYMHUHT FOTYFUHU (1] YHHOBYMHUHT FOTKa3yBUHU) aHTIATaIH.

VituHEUHT Makcaau | YHHOBUMHM MakcuMall IOTyKKa Ba Il yiHOBUYMHM MHMHUMAI
FOTKA3yBra SPUIIUANIIAPUHA TABMUHIOBYHM HT MabKyJl CTPATETUSHN TaHJAIIIaH noopar.

Arap I yiiHoBuM Oupop A; cTparerusHu TaHiacay xed Oynmaranaa

a; =mina,

IOTYKKa opumaan. byam xwcobra onmO Oy YHWHOBUM Y3MHUHT JHT KaM IOTYKJIApHHU
MaKCUMaJUIAIITUPYBYH, TBHU

@ = max min a, (1)
1 J

TEHIJIMKHUA TAbMUHJIOBYM IOPUIITHY TaHJIalIu.
By epna o karranuk | YHHOBUMHMHI TapaHTUSUIAHTaH IOTYFUAAH MOOpaT Oynaau Ba YHMHHUHT
Ky#in 6axocu 1e0 arananu. By 6axOHE TABMHUHIOBYH [, CTPATErHst MAXMHH 1e0 aTaa.
Il yitHoBumM, ¥3 HaBOaTHAa, Y3MHMHI JHI KaTTa MYMKHUH OYIraH IOTKa3yBJIApUHU
MUHUMAaJUIAIITAPYBYH, THbHU
p= mjin maxa, (2)

TEHIJIMKHM TabMUHJIOBYM IOPUINIHM TaHjaiiam [ KarTauk YHUHUHT 1O0Kopu Oaxocura 1ed
atananu: 6y 6aXOHH TABPMUHJIOBYH J, CTPATETHs MUHHMAX ICHIIaIH.
Arap a = f 6ynca, spHA

V= max mjin a; = m/in max a,
TEHIJIMK Oakapuica, y xoiaa V YHUuHHUHT 6axocu e atanaau. by mapTHH KaHOATIaHTUPYBYH
A MaTpUL[aHHHT ¢, ; DJIEMCHTH

YUMHHUHT 3rap HyKTacu e aTanajiy.

Jlemak MaTpuLaiu YHAUH 3rap HyKTara sra 0ysica, yHUHI €4MMHHA MaxCMHUH Ba MUHHUMAXxcC
ycyiiapy OWIaH TOMUIIAIN.

I-mucon. bepwiran marpunanu YiuH y9yH Ky Ba FOKOpH 0axoiapHH Xamjaa YAHHHUHT
onrtumall 6axO0CUHH TOTIUHT.



ManI/H_IaHI/IHF KaTopJiapuaarv sHI' KH4uK 3JICMCHTIIAp KyﬁHI{aFHI{aH I/I60paT .
min(3, 1, 2)=1,
J

min (2, 4, —1)=-1
J

min (5, 7, 6)=5

J

Jlemak YHUHHUHT Ky 6axocu
a= mlax(rnjm a;)= mlax(l, -1, 5)=5

Oynanu. DHaM Xap Oup yCTyHIAary 3HT KarTa 3JIeMEHTIapHU TOIaMU3.

max (3, 2, 5)=5

1

max(l, 4, 5)=7

1

max(2, -1, 6) =6

1

VY xonaa YUMHHUHT I0KOpU 0aX0CH KyWaarura TeHr Oyiaau.

p= mjln maxa; |= min(5, 7, 6)=5
i
Ymly yiiunaaru Kyiiu Ba rokopu 6axosnap y3apo TeHr. Jlemak, YAMHHUHT onTuMall 6axocu
V=a=p=5 6ynanu.
Yby 6axoHM (€4MMHH) TabMHUHIIOBYM @3; 3JIEMEHT YWHMHHMHI 3rap HyKracu Ba A3 Ba B
CTpaTerusuiap ONTUMAJ CTpaTerus Oymaau.

Arap [OTyKJIap MaTpHULacu 3rap HyKrTara sra OyimMaca, y XojJa MaXMUH Ba MHUHUMax
ycyJutap OuinaH YWHHHUHT €4UMUHHN TonuO OYnmaiinu. By Xonna YHWHHUHT €YMMHHA TOIIUIIIA
apajail CTpaTerusulapAaH TOMWIAIN.

I yiiHOBYMHUHT apajail cTpaTerusicu Ae0 KOMIIOHEHTIIApH KyHuaaru

ixizl , x,20, i=1,m (4)
i=1

mapTiapHd KaHOATIAHTUPYBUM X=(X;, X..., X,) BekTopra aWtunaau. bynma xap Ooup x; |
YUHOBUMHUHT A; IOPUIIIHY TaHJAI SXTUMOJIMHU OUIITUpPALIH.
I ¥iHOBUMHUHT apaJialll CTPATETUsACH J1e0 KOMIIOHEHTIapu KyWnuaaru

n —_

>y, =Ly, 20,j=1n (5)

Jj=1
IIAPTIapHU KaHOATIAHTUPYBUM Y=(y;, V2, ..., V) Bekropra aiftunagu. bynna xap oup y; 1l
YWHOBYMHUHT B; JOpHIIHM TaHJIAII S>XTUMOJIMHU OMIIIUpaIH.

Apanam ctparerusnap ycynuaa I yiiHoBun A; ropuiiau tanna0, II yiiHosun B; ropuminn

TaHnarangard | YHHOBYMHMHT IOTYFH cU(aTHa YHUHT IOTHIIMHHHI MaTeMAaTHK KYTWJIHIIHA
OJINHA]IU, ’bHU y KyHuaarura TeHr 0yaau

V:z Zaijxiyj (6)

i=1  j=1
v ~ * v
Arap I yitHoBuM y3uHuHT X =(x*;, x*, ..., x*,) omnTuMan cTpareruscHU Kyiiaca, y
xonaa Il yiiHOBUM KaHJal CTpaTErvMsHW TaHJAlIUuAaH KaThbUU Ha3ap, YHUHT FOTYFH YHHHHUHT
Oaxocu V nan kam OynMaiau, sbHU



dax 2V, j=1n (7)
i=1

Xyau WyHUHTAeK, arap 1l yiiHOBUM Y3MHUHT
Y=(y*, y*, ..., y*,) onTuman crpaTerwsCMHU Kyyuiaca, y Xoiaa | YiiHOBUM KaHmain
CTpaTEeTUsIHU TaHJIAIIJAH KaThUH Ha3zap, YHUHT IOTKAa3yBU YHMHHHUHT Oaxocu V naH ommaiau,

SBHU:

n

Day*, <V, i=lm (8)

J=1

OHAM MaTpulaid YWWHHU YU3UKIW MporpaMManail ycylu OWiIaH edyull >kapaHUHU
Kypamu3. DHr aBBas | YIHHOBYMHUHT ONMTHMAI apajaiml CTPaTeruscu Ba YHUHHUHT Oaxocu V HU
TomamMu3. YHHUHT yuyH (7) TEHICH3JIMKIAp CUCTEMacHHHM Ba (4) mapTiapHd yMyMIAIITHUPHUO,
KyWJaru KypyuHMINIA E3aMU3:
a,x, +a,x, +..+a,x, 2V

X, +ayX, t..ta,,x, 2V

--------------------------- (9)
a,,x, +a,,x, +.+a,x, 2V
X +x,+o.+x, =1 10)
x>0  (i=lm) 11

Viiunnuar Gaxocu V mHum mycGar 1e6 xmco61ab, (V>0) (9) CHCTEMaHMHI Xamma
TEHICH3JIMKJIApUHH } Ta 6Yub Kylnaaru cucteMa XOCHiI KHIaMus3:

aqt,tayt,+...+a,t, 21
apt, +a,t, +...+a,,t, =1 (12)

at +a,t,+...+a,t =1

1
bttt =2, (13)
20 (i=Lm) (14)
6y epda t, =L (15)
)y ep i_V

I ViitHOBYM V3 IOTYFUHM, SbHU YWMHHUHT 0aXxOoCH J HM MaKCHMyM KHWJIHIITAa XapakaT

Kwiagu. Jlemak, I yiiHOBYM yuyH
1
toHt, +a o, =—,
V

9HT KMYMK (MHHUMYM) KUHAMAaT KaOyn Kuiuil kepak. YmoOy rtamabmapna (12) - (14)
cucTeMa KyWHaard YU3uKIIH IporpaMmalall Macajacura aiiaHaIn:



agt,+at, +...+a,t, 21

ml1®m

ant,+ayt,+...+a, .t 21 (15)

m2°m

at, +at,+...+a,t, 21

_N
0%
=]
~

)
v
S

\'N
v
S

’ (16)

Z=t+t,+..+¢t, > min 17)

m

Xyamu myHaai wyn Owran [l YHHOBUMHMHT OomNTHMAaN apajail cTpaTerusick Ba V
VUMHHUHT 0aXOCHMHM TONMII YYyH KyHHJaru YU3UKIM TpOrpaMMaall MacajlacHHU EUHII
Kepax.

apy,+anpy,+...+a,y, <V

Ayy, +ayny, +...+a,,y, <V (18)
amlyl +am2y2 +... +amnyn S V

y,20,y,20,...,y, 20 (19)

F=%=y1+y2+...+yn—>max (20)
(15)-(17) Ba (18-20) wmacamamap ¥3apo WKKWJIAHTaH YHU3UKIW [POTrpaMMalanl

MacaianapugaH ubopat Oynmaaw. YiapaaH WXTUEpUNA OWPUHM €4rO, MKKUIACHHH CYUMHHU
OCOHJIMKYA TOTIHMII MyMKUH.

2-MHCOJL.
5 3 2
A=|3 5 5
6 3 4

MaTpunain S’/ﬁHHHH apajiair crparerusijiapaaru C4uMMHU TOIIHHT.

Euumi. [ yitHOBYM y4yH VHMHHM YM3UKJIM MporpaMMallalll Macajacura aijlaHTHpaMus.
ByHUHT y4yH 3HI aBBaJI KyMHIaru CUCTEMaHN XOCHJI KWUJIAMHU3.

5x,+3x, +6x, 2V
3x, +5x, +3x, 2V ¢ (21)
2x, +5x, +4x, 2V

X +x, +x;=1 (22)
X, 20,x,20,x, 20 (23)
(21) cucremanmaru xap OWp TEHICHU3IMKHUHT WKKA TOoMOHuMHH (V>0 ) ra O6ynmd Ba

t = I OeNTHiIan KUpUTUO KyWIardn CUCTEMaHu XOCHIT KUJTAMH3:



5t, +3t, +6¢, 21
3¢, +5t, +3t, > 1 (24)
2t +5t, +4t, 21

o+ttt = (25)

1
v
t,20,6,>0,¢, 20 (26)

by cucremManum KyWmaaru 4YM3UKIU IporpaMmajanl Macalacu KYpUHHINUAA E3MIIN
MYMKHH:

5t +3t, + 6t =1
3t,+5t, +3t, =17 (27)
2t, +5¢t, + 41, 21

t,20,t,>0,t,>0 (28)

Z=—=t+t,+t; > min (29)

1
v
II yiiHOBUM yuyyH OepwiraH MaTpuuaid YiMH KyWWJard 4U3UKIM I[porpaMmaiarl
Macajacura aiyiaHaau.
Suy +3u, +2uy <1
3u, +5u, +5u, <1¢  (30)
6u, +3u, +4u, <1

u; > 0,1, > 0,u, 20 (31)
F:%:u1 +u, +u; —> max (32)

(27)-(29) Ba (30)-(32) macananap y3apo MKkuiIaHraH macananapaup. LLyHUHr yuyH
yIap/iaH UXTHEPHA OMPUHH €9r0, NKKHHYNCHHUHT €9MMUHHN OCOHJIMKYA TOTIHII MyMKHH.

buz (30) - (32) macananu cuMIUIEKC ycysn OMiaH edamu3. ByHUHT y4yH YHU HOpMai
XO0JITa KeNTUPUO, CUMIUIEKC Ka [BAJITa )KOMIalTHPaMu3:

Su, +3uy +2uy +u, =1
3u, +5u, +Su; +us =1
6u, +3u, +4u; +u, =1

>0 (j=16)

u;
Fon =4, —uy —u;



1 1 1 0 0 0
b.B C.0 Po P1 Pz P3 P4 P5 Ps
P, 0 ] 5 3 2 1 0 0
Ps 0 ] 3 5 5 0 ] 0
P, 0 1 [6] 3 4 0 0 1
Ai 0 ] 1 1 0 0 0
P, 0 1/6 0 12 “4/3 ] 0 25/6
Ps 0 12 0 || 72] 3 0 1 -1/2
P, -1 1/6 ] 12 2/3 0 0 1/6
Ai -1/6 0 12 13 0 0 -1/6
P, 0 2121 0 0 2521 ] 17 | -16/21
P, -1 1/7 ] 6/7 0 2/7 -1/7
P, -1 2121 ] 0 521 0 -1/7 5/21
zﬁﬁ -5/21 0 0 221 0 -1/7 221

OnTuMall eymuM ;

U - ( 2. L j
21 7
Fo o= 1 _ 5
% 21
y o_ 2
5
20 2
= V . U = — — —
7 ! 5 21 5
21 1 3
— V . U - . =
Yo 2 5 7 5
y, =V U, = %}-o -0

Ouau - YHHOBYM yuyH ONTUMAJ apajail cTpaTerusHu Tonamus. bynusr yuys (30) -
(32) macanara UKKUJIaHTaH Macajla €4MMHHU TOTIAMM3!

T=(t; a;tﬁ=(& L 2]

77 21

XamJa Kyiuaara MmyHocabatiap acocuna X=(x;, X, X3) apajall cTpaTerus TonaMus3:



X, =Vt ="—0=0
5
21 1 3
X, =V, =2 =2
? 5 7 5
oy o222
5 21 5
x =[o 2 %
5 5
KaBo6: X*=(O; E, Ej Y*=(g, E, Oj
5 5
21

MycTakua edyuml y4yH Mmacajajiap

I. éylinmaru maTpumany YiUHIApHA MUHAIMaX Ba MAaXMHH YCyJUIapy OWJiaH €4uHT.

1.
6 25
A=|4 3 7
556
acago6-X =(0; 0; 1), Y=(0; 1, 0) V=5
2.
8 4 3 7
4|7 6809
8 2 4 6
6 325

acaob. X =(0; 1, 0; 0), Y=(0; I, 0; 0) ,V=6

4.0cago6. X =(1; 0, 0) , Y=( 0; 0)
éxu X=(0; 0, 1), Y=( 0; 0) V=3



I .€yitmmarn Mapunany YHWHIApHA YH3HKIIN TPOrpaMMaltall ycysulapyu OUiaH e4HH:

2 31 2
A=[3 5 2 3
1. 1 2 4 1
acasob. X* =(0; i; l) ;Y= l; 0; l; 0 V:E
4" 4 2 2 2
1 2 3
A=
(4 1 2j
ocasob. X' = é, 1 ; *l, E, 0 V:Z
4 4 4 4 4
3
2 =3 4
A=|-3 4 -4
4 -5 6
2#agoo. X = l, l, 1 Y' = l; l, 1 V=0
2’ 4 4 2 4
4
4 -2 0
A=| 0 1 2
-3 3 -1
#CaBoo. X' = l, é, 0 Y= i; i, o V=—
7 7 77 7
5.

3 45
A=
(7 6 4]

Hcas00. X*:(g;gj Y*:(l; 0; ij Vzé

7
3
9
9
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18- mamrysor
Tabuatra kapumm yitus.

“Tabuat’ra Kapmm yiinHaa “rabuat” Ba eunM KaOyn kuwinyBuu mmaxc (EEEL) katnamanu.
Tabuataunr T;,T,,... T, Xomrapu maBxyn 0ynub, ynapra kapmu EEELHMAT m-Tta Aj,Az,...An
TaaOupnapu MaBxkyd. TaOuaTra Kapuim YWWHHU KyHuJard MaTpula KypuHHUIIHAa udoaaaiil
MYMKHH:

T;
Ai T1 Tz Tn
Ay a ap ain
Ay ] ax an
An Ami am2 Amn
by epma aj; . tabuatHunr T; xomatura kapumm EEELHuHr A; uyopa TamgOupuHU amanira

ommprasaaru kKypaauras ¢oinacu éku 3apapunu udonanaiiau. Arap ajj - doiina (roTyk) 6yica,
y Xonga Oy MaTpula «OTyKJIap MaTpuuacu» Aelunaau. Arap a;- I0TKaszyBs (3apap)Hu udonacu
O0ynca. YOy Marpunia «TyjaoBiaap matpunacu» ned atamanu. «HOTykiap mMaTpuiiacu» acocua
E€Ell y3ununr QoiigacuHu MakCUMaIAITUPYBUM HYMHU (cod cTpaTerusiHu) TaHIalIu.
«TynoBnap marpumacu» acocuaa d3Ca y Y3UHUHI 3apapUMHM MHUHUMAJUIAIITUPYBYM MYJIHU
tannaiinn. bynnait cog crtparterusmapuu Tannam yuyH Jlamutac, baitec, Banpn CoaBumx Ba
I'ypBun me3oHmapuaan GoliganaHmIaIN.

1. Jlanaac me3oHmaa TaOWaTHUHT Oapya XoJIaTiapyd TEHT OJXTUMOJIUTH el
XucoOaHaau, S’bHU
P1:P2 = .....:Pn: 1/n

ne6 kaOy kumuHaan. Y xouga EEELL A; kymmaraniaru 0TyFd KyWHaarura TeHr Oymau:

Qi= — (ain +ap +... +am) (i=1,m) 6ymamu. (1)
n

E&€LL makcuman ¢oiiga (MUHUMAN 3apap) OepyBUMHU TaHIANWIH.
2.  Baiiec me3onmnaa rabuaTHUHT Xap 6up T xonatu MabiyMm Pjaxtumon Ounan pyit

Ocepumu aHukymanran Oymamu. Y xonma Eé€lllaunr A; iiynunu (cTpaTervusHHM) TaHJIaHTaHAAard
IOTYyFU KyHuaarura TeHr Oynaiam:

Qi=aipi +agp: ... Tawpn  (i=Lm)  (2)

E&EII max Q; (min Q;) 6epyBun WyIHU TaHIAWH.



3.  Baaba Me30HM MakCUMUH — MUHUMaKC ycynuaad uoopart. bynna EEEI

max (min a;)) [min (max a;)] 3)
TabMUHJIOBYM MYJIHU TaHJIaHAIH

4. CaBHIXK Me30HM XaM MMHUMaxX — MaXMUH IPUHIUINTA acocliaHraH 0yiauo0, yHaa
(ajj) — roTyK1ap (TYI0BIap) MaTPULIACH YPHUTA «TaBaKKAITYMINK MaTpULlack» €0 atairyBuH (Iij)
MaTpulla HIIaTUiIaau. by MaTpuiianu sneMeHTIapu Kyiuaarnya TOnuiIaau:

rj=max ajj - a;= [ - ajj , arap a;;— TYyK Oyca, 4)
r;= a;j - min a;= a;j - B, arap a;- I0TKa3yB Oyica, (5)
5. TypBum Me30HH sicamMa Me30HAaH uOopar OynuO, yHra acocaH ONTUMAIT

cTpaterus cudatuia Kyinuaard mapTHU KAaHOATIAHTUPYBYH CTPATETUsl TAHJIaHA M.
ajj— JJapoMaJIHu OMIIMpranja:

Y= max[a max a; +(l—a)min a, }, ael0]] (6) xomna
J J ’
a;j — I0OTYKHU (3apapHu) OMIAupranja:
y =min [a mina, + (I - a)max al.j}, ael0l] (7)
i J ? J

By epna o euum KalOyn Kuwiuil sxapa€HUHU CyOBEKTHB 6axooBuM napamerp. Arap X=1 6yica
BA3UAT OFUP OYiran Oynaau Ba yHM TYFpUJIall YUyH 4Opa-TaJAOMpIapHu KyJUlall Kepak Oymaau.
X=0 Oynranga Ba3uAT >XyJa SXIIM Ba YHra Xed KaHJIaid dYopa Tabmupnap KyJuiaml 3apyp
Oymaiinu.

1- mucoa. €yiimmard IOTyKJIap MaTpula KYpuHHUIIKAA OepwiraH Tabuarra Kapliid
Vyiinanau Jlannac, Banba, CaBUK ME30HIapu €pAamMuia €UUHT.

T;

A, T, T T; T,
Al 1 5 8 18
As 10 6 4 12
As 2 1 3 16
Ay 5 13 5 1

Eunmr: Jlannac me3onu 6yitnua yiiuaau ey yuyH tabuatHusr Ty, Ta, T3, T4 Xonatnapu
TEHT 3XTUMOJ OuiiaH pyil Oepaau, SbHA Py =P, =P3=P4s= 1/4 ne6 xkaOyn kunubd Kyiumgaru
JKaJBaJIHU Ty3aMU3:



T;
A T, T, T; T4 Qi=(aj; + ap +... +aj)Pi
1
Ay 1 5 8 13 — (1+5+8+18)=27/4
4
1
A, 10 6 4 12 — (10+6+4+12)=8
4
1
As 2 1 3 16 — (2+1+3+16)=22/4
4
1
Ay 5 13 5 1 — (5+13+5+1)=6
4
Pi 1/4 1/4 1/4 1/4 max Q; =8

Hemaxk, 0y ycynma EEEI »ur karra (8) IOTyKHH TabMHUHIOBYH A, cod cTpaTerusHu
TaHJIaWIH.

Banbg Mes30HM OYyMMua YUMMHHM euull Xapa€HMHU Kyumumaru xalBajila
TaCBUPJIAVIMUS :

T;
A T, T> T; T4 min aj;
A 1 5 8 18 1
A, 10 6 4 12 4
A; 2 1 3 16 1
Ay 5 13 5 1 1
mlax(mjin a,)=4

By me30H Oyiinua  xam 9HT KaTTa IOTyKHU TaAbMHHJIOBYM CTpaTerus A, SKaH.
CeBupK ME30HMHM KYyJU1ad VHWHHU €UWIIAaH aBBaJI TaBaKKATYMIMK MaTPHUIIACUHU
Ty3aMH3. YHHHT 3JeMeHTIapunu (4) hopmyna Epramuia TOnamus:



A 3 T, T, T, T, qux (rij)
A 9 8 0 0 9
A, 0 7 4 6 7
As 8 12 5 2 12
Ay 5 0 3 17 17
miin(mjax r,)=7

Jlemak, TaBaKKaJIYWIMKIAH KypaJuraH 3apapHd MUHUMAJUIAIITUPYBUM OHI  SXIIU
cTparerus A, JaH noopaT dKaH.

Yy Vyiun baiiec Me3oHM acocuaa ey yuyH TabuatHuHr T xomatu 0,2 3XTHMOI
owran T, , Tz, T4 , Xomatnapu 3ca moc pasumiaa 0,3; 0,4; 0,1 sxTumosap Ounan pyi 6epanu
ne6 ¢apas kunamus. Y Xonaa YHUHHE Uil KyHnaary skafBaiia KypcaTHIraHuAeK TOMHIIaIu:

T;
Aj T T, T T, Q;=ajip1 +aipp2 +... + ainpn
A4 1 5 8 18 6,7
A, 10 6 4 12 6.6
Aj 2 1 3 16 3,5
Ay 5 13 5 1 7
P; 0,2 0,3 0,4 0,1 max Q; =7

Hemak, baliec Me30HU acocuaa HT ONTUMAJ CTpaTerus A4 3KaH.

['ypBuIl ME30HMHU KYJUIall yUyH €4UM KaOyJl KHJIUII jkapa¢Hu yprada, spHu X=0,5 n1e6 kalOyn
KWJIaMU3 Ba XUcoOIal xapaéHUHM KyHu1aru KYypuHUILIAry skaaBanaa 6axxapaMus:



N T; I, T, T, T, mj;'n aj mj(lx ajj v

A 1 5 8 18 1 18 9,5

A, 10 6 4 12 4 12 8

Aj 2 1 3 16 1 16 8,5

Ay 5 13 5 1 1 13 7
miax ¥=9,5

VY1ly Me30H Oyiinua onTUMall CTpaTerus SHT KaTTa KYpCaTKUYHU OepyBUYH A CTpaTerus
9KaHJIMTY aHUKJIAHA M.

MycTaku/ e4uin y4yH MacaJajap.

1. CaBno xopxoHacuaa 500 OupIMK MaBCyMH MaxCyJIOT COTUIIMai Koaran 6yicuH. by
MaxCyJIOTHUHT OJIMHTHA HapXu 20 OMPIMKHM TAIIKWI dTraH OVJICHH. DHAM CaBA0 KOPXOHACH
OJIIN/Ia MAaXCYJIOTHUHT HAPXWHU TYIIUPHUII Macanacu TypuOau. MaxcynoT HapXUHHU Heda
¢dousra TymuMprasaa KOpXOHaHUHT KYpaJuTaH 3apapyu MUHUMAaIT Oyiaan?

CaBno kopxonacu maxcynoT Hapxunu 20% (A; i), 30% (A, iyn), 40% (As itym), 50% (A;
nyn) tymmpuin mymkamiaiaa. by iynnapau E€EIIaunT cTparerusiiapu n1e6 Kapanmus.
«Tabuar»yHuHr UKKKTA iynm 60op: 1) TabuaTaunr kam srumyByannuru (T iyin); 2) TabuaTHUHT
Ky srruryBuaniauru (T, iyi). AHa mryinapHHA Ha3apra oJiu0 TYJIOBJIap MaTPUIIACH TYy3UJICHH Ba
VHUHHUHT €4MMUHU TYpJIM4a ME30HJIap aCOCH/1a TOITUIICHH.

2. yiimaaru xanpaina Oepuirad MabIyMOTIap acOCH/a IOTYKIapHU MaKCUMAILIAIITHPYBUU
cTpaTerusHu baiiec Me30HM acocua TOMUHT:

T;

Ai T1 T2 T3
Ay 15 17 20
A, 25 27 23




’KaBoO: A ; 26,2

3. Eyituaru 0TyKIap MaTpunacu Epramuna oepuiaran YHuHHHA
a) TAOMAaTHUHT TYPJIU X0JaTJIapyu HOMAbJIyM OYJIraH;
0) TaOMATHUHT TYpJIM XOJIATIIAPUHUHT PYil OEpUIIH SXTUMOJUIAPH
P,=0,5, P,=0,3 Ba P3=0,2 Gynran Xouiap y4yH €4HHT.

T

A T, T, T;
Ay 7 5 6
Ay 9 2 8
Aj 3 5 4
P; 0,5 0,3 0,2

Kapo6: a) Ay; 6%

6) As; 6,7

4. ®abpuka yu xui A , Ay , A3 Maxcynotnap unuiad yukapaau. KopxonanuHr napomanu

unutad YUKapuwiIraH MaxcysoTra Oynran Tanabra OOFJIMK paBUINJa KyHUIard HOTYKIap
MaTpUIacCH KYpUHUIIKIA OepuiraH.

T;

A; T T, T;
A 6 8 4
A 5 7 9
Aj 8 3 2

OHr KaTTa JapoMajl KEJITUPYBUM MaxCyJIoT UILTad YMKApUII PeKACUHU TOIHHT.

’KaBo0: A, MaxcyJsoT HILIad YuKapca, KOpXoHa JapoMaan 7 Oupiauk Oyiaau.



5. “’Tabuat” OwiiaH YHUH KyHuaaru TYJIoBiIap MaTpUIAcu OpKaJld OepHUITraH:

T

A T, T T;
A 71 24 23
A 24 75 23
As 70 16 20
A4 16 27 13

Banwga, CoBumx Ba ['ypBur mesonnapu (a=0,6 6ynran xonga) OwiaH YHHHHUHT €YUMUHU
TOIHMHT.

6. Mamnakataa 4 Xuil 3JEKTPOCTAHIUSIIAP KYPWIHIIN MY KalJaHraH TaOMaTHUHT TYPIH
XOJIJIapHUa AJICKTPOCTAHIMSUIADHU — KYPHUIIl camMapaJopiiurd KyHujard IOTYKJap MaTpUllacH
KYpUHUIIUAA OEpUIITaH:

a) Tj
A T T, T3 T4
Ay 1 4 5 9
A, 3 8 4 3
Aj 4 6 6 2
5) T,
A; T T, T;
A4 20 30 15
A, 75 20 35
Aj 25 80 25




A4 85 5 45
T;

A, T, T, T; T,
A 0 4 -1 3
As 1 0 2 2
As 3 1 2 -1
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