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KHUPHUI

MaB3yHuHr goJ3ap0Juru. MamiakaTHUHT XO3WpPTH  3aMOH
PHUBOKIIAHUIIN JaBpuaa, O030pHUHT YycubO Oapaérran Ttamablapu, WIM Ba
TEXHUKAHUHT IOTYKJIApW SHTU TEXHOJIOTHSUIAPHUHT Taijao Oyiummra oJmo
KelIaau Ba y ¥3 HaBOaTHa UIUIA0 YMKApHILI coXacuaaru GpaoausTHU Ha Qakar
KCHTaUTUpaau, KUWWHIAINTHPAAN Ba TE3JAITHPAIA XaM. Iy cababnan
3aMOHAaBHM  OONIKAPUII CUCTEMATAPUHUHT  CaMapaJOpJUTMHA  OLIMPHIII,
XYKaIMK MEXaHU3MUHUHT O0pya moFoHanapuaa Kapop Kadya KWIUIIHUHT STHTU
axO0OpOT TEXHOJIOTHSIIAPUHU JKOPUN KWIKII Oylnya MacalalapHu UMl y3ura
X0C a0i3ap0 xucobmanaau. by MyHWHT ydyH XaM axamMueriu, cababu Kytuiad
Kyarm4aa 0030p (akTOpJIapHHN XUCOOTa OJIMII, Y30K MyAaarra MyJbKaJUTaHTaH
CTpaTeTuK pexamap OwigaH Oupra yJaapHH aMajira OIMMPHIIHUHT TaKTHK
KaJaMJIapUHU UIDIa0 YUKHII Oyirda >KaBOOTapJIMKHU KYTI MapTa OIIUPIH.

AmMo, ymOy iynaa KailTa uiuiaHaiural axoopoT XQKMUHUHT KaTTaJIUT U
Ba MypakkaOiurura, OOILIKapuIll CUCTEMAaCUHUHI Ky (YHKIMOHAUIUTH Ba
yIapHU TaxJIW1 KWIAII BapUaHTIApU COHUHHUHT KaTTaIWTUra, OOFIIMK
MyaMMoJIap Taiao Oyiamokma. AiHaH, 11y ca0abiau OOIIKAPHUIITHUHT OTNTUMA
TU3UMHUHM, XHUCOOJAll TEXHUKACH 3aMOHAaBUWA BOCUTAIAPUHH, THUIUMIIH
TaXJIMJTHUHT Ba PUBOXJIAHTAH JAaCTypUidl TabMUHOTHHUHI SIHTH YCYJUITApPUHU
KyJUlaHMacJaH Wnuiad YUKWl MYMKHH 5Mac. Buwiagurad macaialapHUHT
MYypaKKaOJIUTH, TaJKUKOT KAJIMHAECTTaH OomKapuII CHUCTEMAacH
MYypaKKaOJIUTHHHA TYFPU aKCIAHTHUPYBYM Ba OMpHHUYM HABOATTa KYT MaKCaiiv
XyCyCHSTIa 3ra, MOC MaTeMaTHK MOJICIUIAPHUHT a0 Oy IMImIra oo Keaau.
AHa myHzAail MaTeMaTuK MOJEIUIAPHUHT acOCHUIa ONTUMAUIAIITUPUILHUHT KYTI
KPUTEPUSIIUK Macaiajgapy ETUIIN JIO3UM.

[lynmai kumu6, 3aMOHABUH OOIIKAPHIIL - Oy KYTI KpUTSPUSIIMK TaHJIAIITa
ONTUMAJ KApOpPHU TE3KOp KalOyn Kwmmmaup. byHmaH, Kynm KpUTepUSIIUK

MacajajapHyd EUUINHUHT caMmapaliid YCYJUIApUHU WIUIa0 YHUKHUIL, YMyMaH



OJITaHJ1a TU3UMIIMA TaXJIWJIHUHI Ba XyCycaH OOLIKapHIl Ba KApop KadyJ KWIUII
Ha3apHsUIAPUHUHT HT MyXUM MyaMMOJIapUIaH XUCOOIaHaIH.

[llynra yxmam macaiajJapHU €4HII YCYJUIADUHHU SPATHILI aHYA BAKTAaH
Oy€H om0 OopmiIagu Ba acocaH YeT 3J1 oJMMJIapy uiuiapura Taamtykau: H.H.
Moucees, B.C. Muxanesnuy, B.JI. Boskosuu, O.b. I'epmeiiep, B.B.
[TogunoBckuii, JI.M. Ilomumyk, B.B. Xomenwok, M.A. Aiizepman, N.M.
Makapos, FHO.K. Mamrynun, b.A. bepe3osckuii, P. Illtoiiep, C. Kapmun, P.
Kunu, X. Paiipa Ba Oomkamap, ymap TOMOHHMIAH TH3WMIIM TaxXJIMJI Ba KYII
KPUTEPUSUIMK  ONTUMAUIAIITUPUIIHUHT Xap XWI MacajlaJlapUHU CYMIIHUHT
HA3apHUsCH Ba aMaJMETUTa acoC OYIaauraH Xucca Ky AN .

byHpail MacaslapHU €4MIIHUHT TYPJIM XWJI BapUaHTIIapy Ba EHIAIIMIIIIAPH
MaBXyJJUrura KapamacjaaH, yinap Oapyacu ¥y3ura XOoC KaMUWIMKIAp Ba
yCTyHJIMKIIapra sra. byHjaH Tamikapu, ymoOy Trypyxra TaaulyKiu O0ab3u Oup
yCyJulap Y4yH MacaJaHUHT €YML XaKUa >KUIIUA KICOOT MaBKy/1 HMac.

Myngait kb, Kyn KPUTEPHMSUIMK MacajlallapHU E€YUIIHUHT SIHTH
YCYJUIADUHHA SAPATHUII Ba MAaBXYJJIAPUHU TaKOMMJUIAIITHPHUIL, LIYHUHIJEK
yJIapHU COHJM amajira OUIMPHUII Macalalapd JIOMM J0J13ap0 MacamajiapjaH
0y o Koaay.

TagkukoT Makcaau Ba Basudagaapu. Kyn kpurepusimk macanagapHu
€UMIL yCYJUIAPMHU TAJAKUKOT KWIHII BAa YJIAPHHU COHJIM aMalra OLUMPUII YUyH
JacTypui BOCUTaJap MIUIA0 YUKMIL YOy Makcaara 3SpUIIMII YYyH
JTUccepTanusiaa Kyiuaaru Ba3udanap Ba Macanaiap Kynuiau:

1. Ynzukim Ky KpUTEPUSIIMK MacalaHUHT CU(AT TAAKUKOTUHHU Y TKA3HIIL.
2. bom kpurtepuil ycynu acocuiua Kyn KpUTEPUSIIMK MacajlaHd EYHUIIHUHT
JUAJIoT MPOLEAYPACUHU UILTA0 YUKUII.
3. Kyn kpurepusanuk mMacaiaHd EUHUIIHUHT JHUAIOT MPOLENIYPACHUHU COHIIU
amaira OLMPUIIHUHT JAaCTYpHU BOCUTATIAPUHY UIILTA0 YHKHIIL.

TaakukoTr 00bexkTH: VKTUCOMUETHHHT TypiHM coXajdapuaa OOIIKApHIII
KapopJlapuHu KaOyJl KWIMIIHUHT MypakkaOd THU3UMIIAPUHUHT MaTEMAaTUK

Mo aciuiapu.



TaakukoT mnpeamern: bomKapuIIHUHT aMamui MacajlalapyuHU
CUMUIIHUHT Ky KPUTEPUSIIMK ONTUMHU3AIMOH MOJCIUIAPU Ba YJapHU TaXJIUI
STUILL

TaagkukoT MaB3ycH Oyiin4a KHCKAa4a a1a0uériap Tax/InJiu.

Xo3Upru 3aMOH IIAPOUTHIA MYypakKad CHCTEMaJapHU TaIKUKOT
KWINILIAA, WKTUCOAMM  JKApAa€HJIADHU  POKATAINTHPUIIIA Ba  XYXKAIMK
MacajlaJlapUHU €YUIIIa MOJEIUIAIITUPUII Ba MKTUCOIU-MATEMAaTUK YCyJUIap
KEHT KYJUIAaHWJIad Ba YJAPHUHT HINUAA SHT aXaMUSITIU YpUHIapAaH OUpUHH
ONTUMAJLTAIITUPHII YCYIUIAPH STAUIalAN Jecak Xxaro KnuiMaimms [1-4].

OnTumanialTipuil ycyijlapu opacua ONTUMAIUIAIITUPULI YCYIUIApUHU
OMp KPUTEPUSUIMK ONTUMAIUIAIITAPUII (CKAISP ONTUMAUIAIITAPHIN) Ba KYII
KPUTEPHUSUTUK ONTUMALIAIITHPUNI(BEKTOPJIUK ONTUMAIUIAIITHPUII) YCYIDIapH
ned axparunaau. CKaasip ONTUMAUIAIITUPUIN YCYUIAPUHUHT KYJUIAHWIUIINA
11y XoJulap/ia MyMKHH, arapjia mMacanaja MakcajJjap Ba Tainadiap ONTUMaJUIUK
KpuTepusicu OuTTa Oyiaran Xxoa OuiaH aHUKJIaHaIUTaH Oyica.

XO03Upru BakTAa ONTUMAUIAIITHPHUIN Macajaapyu Oyhnda KYITIWINK
WIMHI unuiap Oup KpUTEPHSUIMK Macanajgapra OarumnuiaHrad OymmO, ymapra
HUCOATaH Ky KPUTEPHUSUIMK MacaiajlapHy €UYUITHUHT COHJIA YCYJUIapU KaMpOK
unniad yukmmran[5-10].

Mypaxkabd TEXHUK CHUCTEMAJIAPHU TaJKUKOT KWIMII  Ba
JoMMXaNAIITUPUILAA, €KM UKTUCOAWN MacalalapHu euuia, Oup KpuTepus
OwraH aiipum Oup KaTop TajgabjapHU Ba MakcamiapHu wudoga KUIuo
OynMmaranjga, Kym KpUTEPUSUIMK ONTUMAUIAIITUPHIL YCYJUIAPUHU  KYJLIall
3apyp[11-12].

PuBoxnanaérran cAcTeMajiapia  ONTUMAJUIAIITUPHUILIHHUHT Kyl
KPUTEPYSUTUK EHIONITYBH OUpP KPUTEPHMSUIMK EHIIOIIYBra KaparaHjaa JTUHAMUK
XKapaCHHUHT MYKM MOXMSATHHUA aHUK HQoIanaiiin, YyHKA Y XO0J1a YHHHT
PUBOKIIAHUIIMHUHT Oapya TaMOHJIapu XUCOOTa OJIMHAIH.

Kyn xpurepusuiiuk wmacana euyuMuHd udonanoBun  Ilapero kymmuru

WYUJard edumiapiaH Ousra Makyn OYyJraH edyuMJIapHU TaHJIAIMMU3 3apyp.
3)



Amwmo, [apero kymumru HyKTacuHu (pUKCHpIall OpKadd OW3 acjavHU OJITaH[a
KOMIUIEKC KpuUTepusiiu (KM KpUTEpUSJIAp CBEPTKACU - KPUTEPUSIIAPHUHT
YU3UKIA KOMOMHAnusicM) Oup KpUTEpHUSUIMK Macajara yTamMu3. buzHu
KaHOATIAHTHPYBYM (PUKCUpNaHTaH HyKTaHW [lapero KYIumMruaaH TaHIall
MYMKUH, (hakaT yimdy KpUTEepUsJIapHU OUp KPUTEpUs axBOJIUTra OJUO KEITyBUU
Ba3H KOX(pUIIMEHTIIApUHN aHHWKIaWaurad Oyicak. byHpaH mapamerpuk Oup
KPUTEPUSIIMK Macanara yTuira OOFJIMK KYI KPUTEPUSIIMK ONTUMAILIAIITHPUIL
MacalaCHHM CUMIIHUHT siHa Oup ycymura keiqamus[13-14].

Ammo, OyHaa a0 OYiran Ky KpUTepUsUIMK MacallallapHU €4MII KaTTa
KAWUMHIUIMKIapra oau0 kenaau. MacanaH, KpUTEpUSIMK —MAacCallaHMHT
camapam eunmiapu kymmruan ([lapero xymnmru) tyna Taspudmam Owup
TOMaHJaH CEepMallllakaT Ui Oyjca, UKKMHYM TOMaHIaH Oapu Oup MacanaHu
oxupurada e4ud Oyimainau, uyHku kennnru cys skcneprtra ¢ku KKII(Kapop
KaOyyioBuM maxc) ra terunum Oymaau. llly cababman skcmeptra Kapop
KaOyJamr y9yH axOOpOTHH IIyHJaW Iakijga eTKa3uO Oepulll Kepakkw,
HaTIKaJla VHra CAMMHU TaHJIAIl JKapa€Hu dHT KyJlald Ba TaOuiinii Oy ICHH.

Yu3uKim Ky KpUTEPHSUIMK MacaylaliapHU €4ulll yCyJUlapy MUaaT Ouian
puBoxIaHMOKaa. OXM Jna amainra OWMpWIraH  JacTypJjiap, JAacTypiap
MaKeTJIapy Ba TacTypHid cucTemanap MaBxy [15-18].

VYrnap wuWmmga SHr  camMapaldcu HMHCOH-MallliHa —TMpoLeaypaiapu
xucobnanaau Ba ynap 9XM Owmnan KKII opacupgaru Mynokarra acocjiaHra
Oymanu. byHpmail nmpouenypanap, cy3cu3, OUpHEUTa KPUTEPHUSIIU MYpakkKad
CUCTEMAIapHU OOIIKAPHUII Ba JIOMUXATAIITUPHUII MacalajJapyuHu €Uullia 3apyp
XHCOOIaHa IH.

MabiymMKy, JETepMUHHMpJIAHTaH KYyI KPUTEPUSIMK MacajlalapHU
CTaHIApT Yycyulap OwWiaH e4yraHuMu3ja aWpuM MacajaJapHUHT  KYIl
IKCTpeMaIMru cababiau Makcag (YyHKIUACUHHMHT TJI00all 3KCTPEMYyMHHU
XaMMa BakKT[a XaM Tomu0O OymMaiiau. MtepannoH ycyn KaHaai ga Oup JokKat
IKCTpEMYM HyKTa arpoduaa Tykrad koyumm MyMkuH. Iy cababmu OyHpaii

X0JUTapJia CTOXaCTHK YCYJUIAQPHU KYyJUlall Makcaara MyBo(uK OYmamau, YyHKH
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ylap JIoKaJd SKCTpeMymiapaad yTuO ketuin xycycusitura sra. llyHuHr yuyH
XaM JICTEPMUHUPJIAHTAH KY T KPUTEPUSIIMK MacaajlapHU €UUIIl YIYH CTOXaCTUK
yCYJUIApHU KYJUTanl TaBcus KumHaau[19-21].

TaagkukoT yciayoum Ba ycyaapu. TagkukoT coxacura TETMIUIA WIMUN
anaOuETIapHu YpraHuil, TaxXIWJ KWl Ba ymymamrrupuil. Cuctemaiu
TaxJIuj Ba ONTUMALIAIITUPUIN MacalaJlApUHUA €UUIIra KapaTuiraH MaTeMaTUK
MpOorpaMMaIalliTUPHUIL HA3apUSICH YCYJIUIAPH.

TaaKMKOT HATUKAJIAPUHUHT HA3aPHil Ba aMAJIUH AXaMHUETH.

1. Hazapuii >xuxarjaH YHM3UKIM KYI KPUTEPUSJIMK MacajlaHWHT cudar
TaJAKUKOTH YTKa3UINO, TeOpemMa NCOOT KUITMHIH.

2. Kyn kpurepusyMk MacalajapHA CUMI aIrOPUTMIIAPUHU COHJIM aMaira
ONIMPHUILl YYYH JAaCTypud MaxMmya HUNUIA0 YMKWIAUM Ba YHUHT MIILIAII
UMKOHUSITA KOHKPET MHCOJUIAp €UHUIll OUIaH KYpCaTUIIu.

TagKUKOTHUHT UWJIMUU AHTUJIUTH.

° Um3ukmm Ky KpUTEPHSUTMK Macaia YI9yH ONTHMAUIMK MapTaapy XaKuaa
TeopeMa uCOOT KUITUHIHU.
° bom kpurtepusiap ycyaum acocujia KYN KPUTEPUSIIUK MacajlaHu

CUMIITHUHT TUAJIOT MPOIEeypacy Uiad YuKUIIIn.
. Kyn kputepusimmk macaiganu eduin yayH Delphi myxutrna mactypwii
MaXxMya HIDIad YUKUAIIH.

Muccepranus TapkuoOu. Jluccepramus Kupuil, y9 000maH, Xyloca,
anmabuéTnap pyixat, UaoBaaaH udopar. YMymui xakMu—8/7 Bapak.

JAuccepranus MINMHUHT KUCKAa4Ya TaBCUPH.

Kupum kucMuaa TaaKMKOT MaB3yCHHHUHI J0J3apOJIMIUA acOCJIaHTaH,
TaAKUKOT 0OBEKTH, MPEIMETH, MAKCaAU Ba Bazudaliapy aHUKJIAHTaH, TaJIKUKOT
HATWKAIAPUHUHT WIMHAN SHTWIWTH, HA3apUi Ba aMalldi axaMUSATH TYFPUCHIA
MabJIyMOTJIap Ba JUCCEPTAIUS UITMHUHT KUCKa4ya TaBCU(U KEITUPHUIITaH .

bupunun 0600 ngerepMUHMpJIAHTAaH KYTKPUTEPUSUIUK MacajalapuHUHT
KyWWINIIM Ba yJApHUHT TaAKUKOTUTA OaFWIUIaHTaH. YHIA KYT KPHUTEPHUSIIAK

ONTUMAIIIAIITUPUII HA3aPUSICUHUHT aCOCHM TYIIlyHUYAJIApU Ba KYT KPUTEPHUSITUK
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MacalaJlapHUHT ONTHMAUIMK IIApTiAapu Ba TYPFYHJIMTHHH HCOOTIAmI
MacajlaJlapy KypUJIraH.

Nxkuaun 60072 KN KPUTEPHUSIIMK ONTUMAJUIAIITHPHIN MacajlajapuHA
euuin ycymiapu Epurwirad. Acocuil yuTa ycyd Kypuiaaaud Ba YJIapHUHT
XyCYCHUSATIAPH, KAMYMIMKIIAPU KOHKPET MUCOJIIAp1a Ky pcaTuoO Y TUraH.

Yauaun 06001a MeTepMUHHUPIAHTAH KYT KPUTEPUSIIMK MacalalapuHHA
CUMIIl YCYJIAPUHU KOMIBIOTEP/1a aMalra OUIMPUIITHUHT JACTypUid BOCUTAIAPUHU
Unuad YWKUIT Macajaiapyd Kapanrad. YmoOy 0001a OoIn KpuUTEpHM yCyiH
acocuzia Kyn KPUTCPUSIIMK MacalaHW EYHINHUHT JUalIor MpOIEAypacuHU
amaJira OIIMPHII yUyH JaCTypHUil MaxMya UIIad YUKWITaH Ba YHUHT EplaMuia
MUCOJUIAp UM aH.

XyJjioca KHCMHIA WA OJMHTaH acCOCH HAaTIDKaIap KENTUPWITaH Ba
Takaudaap Oepuira-.



| 600. leTepMUHHPIAHT aH KYII KPUTEPUATIUK MACAJIATAPHUHT KYHHJIH N
Ba TAAKUKOTH
1. lerepMHMHHMPIAHTAH KYII KPUTE PUAIMK MACATATAPHUHT Ky HJIHIIA

YMymaH, 0030p HUKTIUCOIMUETH WIIAPOUTHAA KaOyJl KWJIMIIHUHT
XOXJIaraH Mmacajlacu Kyn KpuTepusuik xucoOmanagu. Iy caGabpman kyn
KPUTEPUAJUIMKHUHT cabaOWHU axTapHIll Ba yIIOy MaKcaJ Y4yH MOC MaTeMaTUK
yCYJUTApHHU KYJIIAIl MacajlaCH ajloXy/a YbTHOOpTa ap3uiiIu.

Mabaymkn, 0030p UKTUCOAWETH  IIAPOUTHIA  CaMapaiiK
Kypcarkum Owutra - Qoifma, Ba mIyHAalM KWIMO Kapop KaOynd KHJTUII
KPUTEPUSTIAPUHUHT MYMKUH OYJraH WUFUHAUCH 1Ty OWiIaH TyrajulaHraHaek. Y
X0J1/1a CaBOJI TYFWIMIIK TaOUMUNA, SbHUN 0030p UKTUCOAUETH IAPOUTHIA KYTI
KPUTEPHVSUIUK ~ ONTHUMAJUIAIITUPUII  MacajlaJlapHU  €4UIl  yCYyJJlapu Kepak
Oymanumu, arap xa Oyica , Humara? CaBOJHUHT OUPUHUM KUCMHUTA 0030
UKTUCOIUETH  IIApouTHAa  Sa€TraH PHUBOXKJIAHTAH — MaMJIaKaTJIapHUHT
Taxpubacujgan Keaud 4YUKUO OCOH KaBOO OepuIl MyMKMH. Yiapjaa HIyHAail
ycymrap 6opmu? JKaBoO: ambarra 6op. Huma cababmanimruHy TyIITyHHUIITa
Xapakar KWiaimk. XakukaTaad (uUpMaHuHT Oo3opaaru Oom Makcamau -
doiiaaHn MaKCUMAIDIAIITHPHUIL. AMMO Y TyFpUIaH TYFPH dSPUIITIIMANIN, OaJIKH
KyWHpOK JlapakaJard XyCycHid MakcajjiapHu Ky3nad spunmiagu. Yoy
(GuKpHU Kypra3Manu makijaa kypcaraiuk 1.1-pacm.

AbHU «oiifaHn MaKCUMAJUTAIITUPUIID XYCYCUN MaKCaAJIApHUHT KY I
COHJAru COHJM Ba cudar napamerpjapu KUWMaTIapUHU aHUKJIAIra oJino
Kenaau. Yoy mMakcamiap ¥3 opa pakoOaTiamminyd MyMkuH (cababmap Oy epaa
co Texuuk cudarga OYIMIM MyMKHH — MacajlaH — aBTOMOOWJI KyBBaTH Ba
¢awmru capdu, mry OmmaH Oupra «MaHOa - MKTHCOMMID - MacalaH — XapKHI
TypJard pekjJaMaJapHUHT MaOjarnapu - O0ocMa, ayauo-BHACO Ba XaK03a).
Ym0y mnapaMeTpJapHUHT KUUMAarTiapuHuHT ¢oiga OuiaH OOFIaHUIIN
KYTTUIINK X0JUIap1a Xal1aH Tallkapu OuinBocuTa cudarra sra, dopmaiimac Ba
eTapiid ypraHuiMarat, s’ibHU Oapya MaOiariapHU UILOHYIM Japa)kaaa Ba OCOH

XI/ICO6J13HIHI/IHF yaagaCuaaH YMKUII MYMKHH 5Mac.



doRgaHn MarKcuMannalwTHpWw

Makcuman cudatra Mwnab Ykapuw HumMaHK YMKapULLHK MEXCYNOTHY SHI XK
spuwmw XaparaTnapuHu TYrpK evuw onra cypuu
nacanTupuL
{cuepar (xapaswaTtnap
napameTpnapu cTateAnapu)
AMrMHAWCHK)

1.1.-pacm. KopxoHaHUHT MaKcaJilapu UepapXusiCU

HUkruconuérna  kapop KaOyJl ~ KWIMII  MAaCJIaCMHMHT Ky
KPUTEPUSUTUTUHUHT UKKUHYU ca0abu — BakT (DakTOpu TabCUpH - Pa3o.

Kyn kputepusiimapia kapop KaOya KWIHINI MacaTalapUHUHT KYWMITAIIA
NPUHIAI KUXATAaH UKKU BazusaTra 0ornmk. bup Tomanman ymoOy macamanap
HOQHMKJIMK IIAPOUTHIIATH Kapop KaOyn KWIMI Macanaiapura sSiKHH Oyianuw,
cababu eynMJIapHUHT XapXWil BapUaHTIApU YIApHUHT MYyBO(dakuéTu
DXTUMOJIM OWJIaH TaBaKAJUINTH JDXTUMOJIUTAra HucOatu OwiaH OaxoJIaHWIIN
napkop. MKKMHYM TaMO HJIaH, aHUKJIMK [IapOUTHAA Kapop KaOysa KUJIUIITHUHT
Kyl KPUTEPUSUIMK Macaiaiapujia KaTra COHAAard KpUTEpUsJIapHU XucoOra
OJIMII, aJlbTepHATUBAJApJaH OWPWHM TaHJAlll XaMMma Bakraa dakar OwuTra
KPUTEPHI acocHjia amalra OIMpUIIaId JeTaH aHbaHaBUM (papa3 KWIMIIIAH BO3
KEUMIlra acocjaHrad. byHaai xonamimapia CKajasp ONTUMAIUIAIITHPULIHUHT
Macajacu BEKTOPJMK ONTHUMAIUIAIITUPUII MAcAIaCUra aiMaIlTUP U .

Y0y WKKM XO0JIAaTHH XUCOOTa OJIMINTa WHTHIUII KYT YIYOBIM MaKCal
GyHKIUSJIApU  CUCTEMacCMHUA  ONTUMAJUIMKHUHT  CKaJKIp  KpUTEpusicura
aKCJIIAHTUPYBUM MaTEeMaTWK MOJICTTHU SpaTwulll WYau OWIaH KETUIra oJuo
kemau. bynnait éunommim, Kapop KaOys KWIyBYHM 1IaXc/Aa YCTYHJIUK OCpUIITHUHT
Maxcyc (QyHKOMSICH OYIMIIMHU SIMPUH (Papa3 KWIKMIIHU Tajgad Kuilaju.

bynpait gapa3 KWIMIIHUHT TYFPUIUTH OJJIMHHAH MabjiyM sMac. AMMo, Oy
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MYHAINII [IyH1al MacAJIAJIADHU CUMILHUHT €TapJid PUBOKJIAHTaH HA3apUsICHUTra
ara.

Kyn kpuTepusyiuk ONTUMAUIAIITHUPUIL — MacalaJapUHUHT  TUIIUK
KYWWIMIIUTa OMpHEYTa MUCOJUIAp KapanMus.

o 3apyp conngaru manOazap (Mabaarnap) K1 coHMHM aHHMK/IAI Ba YHU
panvoHan (GoWIaIaHWII YCYIMHW aHHKJIAIl Tanad KWIMHCHUH (KpHTepUid
cubarnga MaHOaHu (QoiigamaHuin HaTKacu KaOyn kuamHcuH- K2). ByHmox
MacaJlaHUHT KyWWJIMIIM MHUCOJM cudaruia IUIACTHK CTaKaHJapHU TaépiiaBuu
YCKYHAJIApHU JIOMMXOJAITHPUII MacajlaCHHU OJIMII MYMKHH Ba yHJla MIILIA0
yuKapuill Ba skcrutyaraiust 6axocu (K1) Ba makcuman xuzmar myaaaru (K2).

o Arap, onaura KyHwiIraH Makcajra OJpUIIUII YYyH Kepakiu
MaHOanmap OWpKUHCIU 3Mac Oyica, y XoJila yMyMHUH BEKTOPJHUK KpHUTEpPUi
XyCyCHI KpHUTEpHIIapAaH MaKUIaHTupuinanu, oyuaa Ki —I-uu Tumgarn man6a
coHM. Mucon cudaruga Xapxui Opouiiard MyTaXaCCHUCIAPHUHT WIMUIL-
TaIKUKOT UIUIAPUHU PEKANAIITHPUII Macallacu X|UcoOIaHaIu.

o Kapop KaOyJs1 KWIMIIHUHT Ky KPUTEPUSIIMK Macaiajgapyu KynuiaraH
MaKCaJJIApHUHT KYN XWUIMTHIAaH KenuO 4YuKaau. YMYMUH KpUTEPUINHUHT
TapkuOWHU Ty3yBuncHu cudaruia Ki —I-uu Makcajra spuIlmi japaxacu Kaoyi
KWJIMHAIM. Moc paBHIla 3HT XM Wyn Ouitad OyHai GopMaalTUpUII Ky Tl
MaKCaJIJIM CUCTEMAIAPHU JIOMUXONAIITHPHUII Macaajlapura TYFpH KeJaau.

o Ymymuid MakcaaHu uepapxuk (‘“‘Makcagigap Jgapaxtd’’) — TypAaa
CTPYKTYPJAIITHPHUIIIA BEKTOPJIUK KPUTCPUHHU TY3WII J-9M Japakagard I-uu
ylIylll Makcaara spummi gapaxacu Kij opkanm amanra ommpwiaau. bynnaii

mMmacajia KYﬁHHHMHHHHF THUIITUK X0JI1 MYp aKkKao CUCTCMAJIAPHUHT

PHBOKJIAHUIITTHH TaCTypHUi-MaKCa I peKaaIITHP AIIT Macajlacu
XucoOaHaIu.
° Macana cucteMa caMapaJOpJUrHHA YHHHT OYyTyH XaéT IUKJIHIa

OaxoJamn 3apypJMruaaH KeanO dukaan. BeKTOpiaMK KpUTESpUHHHUHT TapKUOUi

KAUCMIIapu OyimM0 cucTeMa WINUIAIIMHUHT IUKJIHWHT ajoXyjaa dSTaruiapuaa
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camapamuk kypcartkunuiapu Ki, (OyHma | — Xaér 1MKIM dTariapyu COHU) XHU3MaT
KWJIaIu. Macanan, Mypakkad  CHCTEMAJAPHUHI  PHUBOXKIJIAHUIIMHU
peXaNaITUPHIIIA CUCTEMAHHU sIpaTUI OaXOCHHHU, UIILIAI JaBpUIATH UILIMHHA Ba
camapaiiy KyJUIaHUII MyMKUHJIMTUHY aHUKJIa 3apyp Oyiaau.

o Xap X mapouTiIapja Uil oaud 0OpyBYM Mypakkad CUCTEMaHUHT
camapaJlOpJUTMHNA aHUKJIAIl Macagacu XaM KyT KPUTEPHSUIMK XapakTepra fra.
Yoy xonma ymymuii kputepuil Ki —i-4u BapuaHTTa HWILIOBYH, CHCTEMa
camapalopauru Kpurepusuiapuaad makiananu. Lllynku, aBuanaitHep KyHIy3
XaM TyHH OWJIaH XaM Ba XapKui 00-XaBoJla XaM YUHUIINd MYMKHUH.

o Bekropnuk kpuTepusHU 3apypiuk OyiaraHma y3 opa OofsiaHTaH
cucTeManap WUFUHANCYU camMapajiurvHu OaxoJamiga KyJUIaHUIl MyMKUHIUTUHA
Kapam Kepak. Xycycud Kpurepud cudarhga I-9M Iyl CHCTEMaHUHT
camapamuk kputepusicu Ki kaOyn xkuiamHagu. Mucon Tapukacuma Oup HedTa
nexiaapiaH €Kd TEXHOJOTUK YyCKyHalap YpHATWIraH WIDIa0 YHKAPHII
OuHONMapumaH uOOpaT KOPXOHAHWHT 3apapWHU Oaxojaml Xu3MaT KWW
MYMKHH.

o Cuctema camapaJopJiMIMHU JUHAMUKaga OaxoJjall 3apypJiuru
OynraHma, yMyMHd KpPUTCPUHHM I-4M TEKIIUPUII MOMEHTH BaKTHIArud
camapamuk Kpurepusuiapu K napaaH  makutaHTApull - 3apyp.  Mucodn
TapuKacuga M-€3ru Maxajijgaru Mypakkad CHUCTEMaHUHT PHUBOXKJIAHUIIUHU
peXaTAITHPUII MaCATaCUH KypCaTHIIl MyMKHH .

o Camapafop/IMKHA XapXWJl HYyKTal Ha3zapJaH OaxoJsamjga XaMm
MacaJaHUHT Ky KPUTEPHSUIMK KyWHIuIM KenuO uukanu. MHBecTHOH Joiinxa
Oyiinua Kapop KaOys1 KWIMILZA 3apypJiMK OViranjaa yHu Oapuya KypcaTKUIUIap
(NPV, IRR, PV, penrabemmk Ba 0011IK.) Oyirua 0axoJaii 3apyp.

YMmymuii Macana Kyluaaruaan uoopar:

Bekropymk makcan dyakmuscu F(X)=[fi(X)] ¥3 nuura mynmai xycycuii
makcan o¢yukuusiaapau fi(X) omagu Ba ymap gactTiabku maiTiapaa Owrra

Makcaa QyHKIUSACUTA OJMO KEIMHMAWAW Ba XapXWil  OXTUEKIAPHU
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KaHOATJIAaHTUP UL JapakaCUHU udoaananam. Xycycuit MakKcas
dbyukuusiapugan Oupu Oyiidya onTuMall eduM cyobontuman ned alTuiamu.
YMymuii Xxoaaa cyoOnTUMAN €4UM Xap XWI XyCyCHi Makcaa GyHKLIMsIIAp yYyH
Oup OupuraMoc Kenmaiinu. byHnas uryHai e4MMHY TaHIall 3apypJiiri Keano
YUKaAu, HaTWkaaa yjaap Xycycuid Makcan (pyHKUusIapu HUFUHIWCH HYKTau
Ha3apJiaH SHT SXIIM XUCOOJaHCUH.

bynpaii wmacamamapHuHr SHr oaaud eunmu llapero onTUMaIUK
npuHOUIU acocuaa Oyiimua F=(f ) ¢dyHKUMICHHMHT camapaid KuiMaTiapu
KYIUIMTMHA TaJKUKOT KWIMII Macaiacu XucoOmaHaau. by — BeKTOpIMK
ONTUMAIUTAIITUPUIIHUHAT KJIACCUK Macaiacu. AMMO, ymlOy MacalaHu eudMIln
HUX0ATAAa OCOH 5Mac. lllapoWTHHM eHrwuIalmTUpUIl MYMKUH arap camapaiu
eunmiiap Kymmuru X €nuK Ba KaBapuK, MaKCUMYMJIAIITUPUITYBYX (DyHKIUSTIAp
f I(X) — Ootuk O¥ysica (SpHM CYOONTHMALIAIITHPHUII MacaaCH KaBapUK
porpaMMaalITUpHIN Macanacu Oyica). Arap X' kymmru kaBapuk Ba f i(X)
JapHUHT Oapyacu OOTHK 5SMac, y Xojja camMapaid €YUMJIAPHU TOIIMII
KUWWHJIAIIaIu.

[TapeTo KYIUIMTMHUHT XOCCAJApW YPTaHWIAAW — YHUHI Yerapacu Ba
XapakTepJIMK HyKTamapy Tomwiaau (Macias, ['epmeliepa Teopemacu épramuna).
Kyn kpurepusimuk macananapiu euumiga [lapero KyImmMruHu axxupaTrud oIl
XaMMa BakT/Aa XaM KaHOAQTJAHTUPYBUYM E€UYUMHHM TONMINTra OJMO KeIManau.
Bynunr ca0abu, karra coHaard Jacmiadku BapuaHTiap kKyrumruga [lapero
Kymmru HuxoAtrna karra Oymrawmuru  yuyH KKII euynmHuMHr cyHru
BapUAHTUHU TaHJIAIIHA MYCTaKWUJI amMaJira OIIMPHUIIN MyMKUH Oy IMaiau.

bynpman  Tamkapw, camapaiu  adbTEpHATUBAIAPHU  AHUKJIAII
COJIMIITUPUIIAIUTaH ajdbTepHATUBANAP BEKTOp LIaKiuaa OepuiraH maitaa xam
YTKa3WIMIIMHA XUCOOTa oy kepak 0ynanu. Camapany edumiiap KyTUTUTHHH
X" aHpbaHaBHii ycys1 OWiIaH TOMUII MyMKUH 3Mac. BekTopiapHu COMUIITUPUIITHU
Kylugaru tTabpudiaapHu Ky UaHuO YTKa3UII Kepak.

Maiinu, Bekrop a=(aiaz,...,ai,...an) Ba b=(b1,by,...,bi,...,b,) Oepuiran

Oy JIcuH.
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a BekTop (>=) MyHocoOar Oyiinda b BekTOp yCTHIAH YCTYHIMK KHJIau
neiimms, arap ai >bi, i =1,n6¥yca.

a BeKTOp (>) MyHOcoOar Oyiinda b BEKTOp yCTHIAH YCTYHJHMK KHJIaau
neimms, arap a;i > bi, Vi = 1,n 6ynca.

VY xomma (>=) myHocoOar Oyinuya YCTYHIHMK KHIMaiIWraH CuuMIap

KYIUIMTH caMmapaiy 0axojiap KYIUIMTKd Ba (>) MyHocoOar Oyiinua yCTYHJIMK

KHHMaﬁﬂHFaH cUnMJIap KS'/HJII/II‘I/I KydCHui3 camMapain 6ax0ﬂap KYIUJIUT U I[€6

aramanu. bunap MyHOCOOOTIap MaTpuIlaCMHM OepuiiraH MyHocoOariapaa
TYy3UIl OpKaIM CcaMapald Ba KydCH3 caMapaid €YUMIIAPHU aXpaTulll
MacaJlaCUHH BEKTOp OWJIaH OepwiiraH ajbTepHATUBAIAP YIYH €UHII MyMKHH.

AMMo Oy epna 0a3u Omp MyoMMa TYFUJIMIIA MYMKHH. YHUHT MOXHSITH
myHAaH wuoOopar, Oapya COJMINTHPWIATWTAH albTePHATHBATIAD CaMapan
OYNUIIM MYMKHMH. YHZQ, KYI KPUTEPUSIMK ONTUMALIAIITUPHUIIHUHT Maxcyc
npoluenypajlapuHi KYyJUlalll OpKajld caMapald Ba COJIMIITUPUO OyIMaiaurax
albTepHATUBAJIAP KUPAJAUraH OMHAp MyHOCOOATIap SIAPOCHHH AXKPATHUIIL JIO3UM.

[lynnan KUIHO, [Tapero KY IUIUT UHU QXpaTULLHU
ONTUMAJUIAIITUPHUIIHUHT JAacTIa0Ku OOCKMYHU €0 Kapall MyMKHH Ba Iy OuiIaH
ymoy KYTUIMKHUHT KACKAPUII MyOMMAaCH MaBxKYy/I.

Camapanu eyumiap Kymuuruaard OyHAaH KEWWHTH w3nanuiap ¢dakat
Kapop KaOyn KWIMITHUHT 0a3u OWMp MPUHIMILIAPH acocCHaa OJMO OOpMIHIIN
MyMKUH Oyiamu. VYnapaan Oasumapunu kypub uumkamus. llly Ouman OGupra
dapa3 KuIalnuk, 6apya KpuTepHilyiap HOpMAUIAIITUPWITAH, SbHA OUp Typra
KYINKMHYa BaKT OyiiMya yI40BCHU3 MaciuTadra KeNTUpWIrad OYJICUH.

1. Tenr ViayamjiMK NPUHIMNM. YHUHT MOXUSITA €YUMHU Oapua

JIOKaAJI KpUTCpHUAIap 6Yﬁan TCHI' yﬂanHH Ba TAapMOHHMK sAXHIAJIalIra

MHTWIMIIIAH noopar 0ynanu.

2. TeHIJUK NPUHOUNM. OHr SXIMM €4uM ae0 IIyHaal edumra

aiTuiangu yHAa Oapya JoOKal KpuUTepusilap KAWMatd TeHr Oyica. Ymioy
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MPUHIUII HUXOATAA «KATTUK» Ba camMapalid €4uMIiapjaH Tallkapu edumiapra
0JIUO KEJUIIM Ba XaTTO €YUMIa 3ra OYIMacauru, allHukca JUCKpET X0Juiap/aa.

3. MakcMuH nIpuHUMNK. TeHr YIuaMiik Fosicu 0apya Kputepusiap

AapaxaCuHH, OHI E€MOH KpHTGpHﬁHH MaKCHUMaJl K}"/Tapnmra WHTHUJIAIIT
X,I/ICO6I/II[aH, O pHUIITra MHTUJIMIIAaH I/I60paT.

4, KBa3y TeHrJauk npuHumunu. Eyum sHr axmm ged xucoOiaHaau,

arap alpuM KpUTCPUIIAPHUHT KuWMaTiapu Oup OupwmaH O JaH Kyn dMac

MUKI0pra ¢papk Kujca .

OxjioHAa €H OepUI NPUHIMITHA.

1. AbOcamoT €H Oepulll NPUHUMOU. DHI AXIIM €4uM 1e0 Oup €ku
OupHeuTa KPUTEPUNIAPHUHT MACaWMIIMHUHT aOCOMIOT Japaxacu CymMMacu
OOIIKATAPUHUHT  KYTApWIMIIMHUHT  a0COJIIOT — Japakacu  CyMMacHuJaH
OIMAIUTaH e4yuMmra antwiaan. ONTUMAUIMK TPWHIWIN  KPUTEpHSIIAp
CYMMacCHHH MaKCUMAJUTAITUPHUIIIaH HOopaT Oyiaau.

2. HucOwmit én Oepurn mpuHIMNU. DHr AXIH eduM ae0 Oup Exu
OWpHeYTa KPUTCPUIWIAPHUHT TMACAHMIIMHUHT HUCOMN Japakacu CymMmacH
OOLIKATApUHUHT  KYTAPWIMIIMHUHT  HUCOWMW  Japakacu  CyMMacHuaH
OIIMaiIUTan eyuMmra antuinaan. ONTUMAaIHK TPUHIUIH JOKaJI KpUTEPHsIIapHU
KynaiTUpUILAad noopar 6ynaau.

boul _KpuTepuiiHu _a;kpaTuil _npuHOMnu. Jlokan kpurepusiapaaH

ourracu TaHiaHuO OOl KpUTepui Kb oivHagu. bollka KpuTepuilapHUHT
JIapaxacura yJIapHUHT OJIIMHHAH OepuiraH KuMMariapuaaH Kam OYIMacimk
mapTU KyHuIaau Ba ynap OOl KpUTEPUM yUYH DHT SIXIIM XUCOOJIAaHTaH, €4UM
U3JIaHAJUTaH COXAHU TAIIKWI KWIKIIY, Tanad KUIMHAIU.

Kerma-ker én Oepumn npunimnu. Papa3 KUIAMIKK, JOKaT KpUTEpHAIap

MyXUMJIATH OyiiMya KaMaiuml TapTHOHWIa >KOWjammraH OYJICHH. OHI SIXIIH
CUYMMHH TOIMII MPOoIeaypacu Kyimnarnda Oynmamu. Jlactnab fi  kpurepusicu
Oyiuya SHT AXIIM eduM Kuaupuiaau. KelinH, amanuil )kxuxarjaH Ba AacTiIaOKu
MabJIyMOTIIAp AHUKIMTHIAH KemuO umkuO, f 2 kputepuiicu MabHOCHIA SHT

SIXIIHM EYMMHH TOTIUII Y9yH Ou3ra Makyn 0ynran f; pyHKkuuscuaan onvHaauran
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0a3u Oup «EH Oepuiy Mukaopu Af !, taiimHnanaau. YHAaH KeWdH, Ipoueaypa
KOJITAaH KPUTEPUIIIAD YUYH KETMA-KEeT KaWTalaHaAu. ODHT SIXIIA KPUTEPUITHU
OyHIal TOTUIN YCYJAMHUHT SIXIIUJINTHA, KPUTEPUWHUHT OMPUCHUIAH FOTYK OJIMIII
y4yH OoIIKacH1aH €1 Oepull 6axocu KaHaa Oy Mmumru, Oupanura Ky puHuo
Typaau.

Eunvmmapan  kaOynl KWKl —TOPWHIMITIADUHUHT  KOHKPET — aMaira
OIMPWIHIIKA AITOPUTMIAP €EKA  KyN KPUTEPUSUIMK ONTUMAILIIAILITHP UL
MacalaJapyuHU CYUIIHUHT IPOLeIypaIapy KypUHUIINAA F03ara YUKaIx.

Acmyia ymi0y macanajgapHU EUUIIHUHT Oapuya MabjiyM EHJIOMMIUIApU
CKAJSIpJAIITUPUIIHY MYyJDKaUlaiiau. byHaa sHr Myxum macananapjaad Oupu
eunmuu Tannamia KKII HuHr Kaiicu ednMHM ad3ain KYpUIIMHH XucoOra
oymiaad uoopart. [y npuHIMNTa MOC, Ky KPUTEPHUSIIUK ONITUMAILIAIIITAPHUIIT
macananapuan euuin ycymwiapuau, KKII HuHr adsan kypuim xakugarua

axOOpPOTHUHT TaBcH(uUTa Kapad, KiaaccupUKaIysIan MyMKIH.

Merorapr permrednsd 334a9 MKO
//
Hmeetca — Het HHKaKOfL/ HMGWOCTB
TTOJTHAS uHDOPMATTHH MOCIESTOBATEILHOTO
uHOpMaIua 0 CHCTeMe (MOCTENEeHHOT )
0 CHCTeMe MpeAOYTEH A MOJIY4ESHUS] YACTUUHOH
npeAnoYTeHUH JITIP HHpOpMAIHH O CHCTeMe
( pyaKIUA npeanouTeHuH
nennocTH) JITIP| JITIP

HOC'IJaéeHHe J'Ie%s\fmo- \‘Hegfla oe BbmeﬂeHHe Ano‘c;rém- 14 C.HeZ[OBaT\éQ‘y
OpHOE
H rpadHdecKoe MpOTpaMMHuF | BCeX HOe BLISBICHHE
MaKCHMH3a-| |yIOps/IoueBa | poBaHHe odexTHB- | | BEIABICHHE  [MjeNOUYTCHHH
s OIT HHe pellleHHH HBLIX peanoyTe- B IIPOIECCs
JITIP peleHui HHH Ha OTITHMH3AIHHA
3¢ peKTHBHOM
MHOMKECTRS

1.2-pacm. Ky kpuTepusuiMk MacaiaiapHy €4ulll yCysulapu
KJIaCCU(pUKAIUSICH.
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v AHUKJIMK IapouTH 1A e4nuM(Kapop) KaOysl KUJIHIIL;

v' KKII #uar ad3an Kypuim Xakuaarn axoopoT OyaMarania eqaum
(kapop) KaOyJ1 KUJTUIII;

v' KKIUI #udr ad3an KypuIm Xakuaard ax00pOTHH acTa CEKUH OJIUIL
MYMKHH OyJranaa eduM (Kapop) KaOysl KUJIHIIL

Kapop kalOysl KWIMIIHUHT Kyl KPUTCPHSUIMK MacalalapuHA CUHII

ycymapu knaccudukarmsicu 1.2-pacmaa KeNTHPUITaH.
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2. UM3UKJIM Kyl KPUTEPUSATIUK MaCAJIaHU CU(PAT TAAKMKOTH
MacaJiajapm
Um3ukiM NporpaMMaJIAlITUPUIIHUHT  KYT  KPUTEPUSIIIMK — Macailacu
KylHaru KypuHuIrasra oynaau:
n
fo(x)=>cix; > max, k =1,...,p; (1.1)
i=1
X eX ={x :Ax <b, x>0} (1.2)

Oyrma A — mxn ymgoBau matpuiia, b- m ymgosmu Bektop, Y, = f (X) -
Makcal (pyHKOusIap, yJaapHUHT Xap OupuHuHT Kuiimatuau (1.2) maptiapHu
KAHOATJIAHTUPYBYH X y3rapyBUMUCHU KyIUIMrd X Ja MaKCUMaUTAIITUPUII 3apyp,
p- Makcaa GyHKIuUsAIap COHU, X — R" - MyMKHH OYJIraH 4erapajaHras riaHiap
KYIUTUTH.

Uu3ukiu nporpaMMaIallITUPUIIHUHT Ky KPUTEPUSITUK MacallaCUHU
CUUII YYYH CKaIIp KpPUTEpUNra KEITUPUIIHUHT Xap KWl yCyJUlapu
KYJUIAaHUJIQW: TEHT YIYOBIM CymMMaiap ycyiu (€KM CBepTKajap YCyJiu),
SUMMJIAPHUHT COXACUHU CUKHUIL YCYJIU, €-4EKJIOBJAp YCYJM, OOLI KpUTepusiiaap
yCyIH, Xap KW JUAJIOT MpoIieaypaiap Ba Xokaso[1].

Uuzukmm mporpaMMaIalliTUPUIITHUHAT KYTT KPUTEPHUSIINK MacalaCUHUA OUp
CKaJIsIp KpHUTEepUATa 0u0 KeuO eIl yCyiuapuaad Oupu — OOII KpUTEepUsIap
YCYJIMHU KapaMu3. YCYJHUHT FOSICH KyhHumaruda Oymaau. X KYTUIMTHIA Xap
Oup KputTepmii OyiiMHYA MaKCHUMAUIAIITUPHUIN MacalaCUHU CHUMIUIEKC YCYI

Ownan eyamu3 Ba ymapHuHr eummiapunu f ' =f (X") med Oenrumaiimus.

Ketinn (1)-(2) macama ypHura yHra SKBUBaJe€HT OYyJraH KyHumard MacalaHd

KapanMus:

fL(x) = Yeix, - max 13)

i=1

fk(X):_zn:CikXi ka*,kzz,...,p (1.4)
X eX ={x :Ax <b, x >0} (1.5)
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Ky kpurepusiuk (1.1)-(1.2) macamaHuHT MyMKHH OYJITaH euuMiIapu Oup
kpureprwsk  (1.3)-(1.5) wmacamaHuHr XaM MyMKHH OViraH e4yuMIiapu
XucoOJaHaau, YyHKM (2) IIapTHU KaHOATJAHTUPYBYM €UUMJIAP KYIUIUTH
(1.4),(1.5) mapTnapHu KaHOATIAHTUPYBYH SUNMIIAP KYTUTUTH UIH/I ETAIH.

Yoy maparpadpaa (1.3)-(1.5) wmacamanuHr cudar TaAKUKOTHHH
yTKa3amMu3, YyHra HKKA €EKjJamMa MAacalaHu Ty3aMHM3 Ba HUKKU EKIaMaIuK
MyHOCa0aTHHU VpHartamu3. TyFpu Ba HWKKA EKIaMa MacajalapuHUHT
ONTUMAIUIMK IIAPTIIAPU XaKHU1ard TEOpEMaHu UCOOT KUIIaMHU3 .

(1.3)-(1.5) macana yuyn Jlarpamxk GyHKIIUSICHUHA KUPUTAMH3

L(x,/l,u):zn"cilxi +Zp:/1k (Zn:cikxi —fk*)+iuj (Zn:(aijxi -b;)=
i=1 k=2 i=1 ji=L =t

p m
=€)+ 2 A x) =, 1+ X u (@, x) -b;] (1.6)
k=2 j=1
Jlarpamx QyHKIMSICUHY Y3rapTUPUO KyWHaaru Typra KelnTHpaMus3

p m
L(x,A,u)=0"%x)+> 4 [c“.x)-f 1+ u;[(@; . x)-b;1=
k=2 j-1
p p m
="+ D AL +ATUX) =D A4 f =D ub,
k=2 k=2 j=1

byaman (1.3)-(1.5) macama ydyH MKKd €KjJaMa MacalaHM OJIaMH3 Ba Y

Kyiumaruda 0ymaau

p
¢(/1,u)=(b,u)+2/1kfk* — max (1.7)
k=2
p
c'+> 4ck +ATu,>0, A,u>0, (1.8)
k=2

By epna Bektopnap A =(4;,.... 4 ), U =(Uy,U,,...,U,) - (1.7)-(1.8) uxku
€KJlaMa Macajla eYumiapu.

OnTuMayIMK MApTIapy XaKyu1aru TeOpeMaHu KeNTUpaMu3
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*

Teopema. X  Hykracu (1.3)-(1.5) macama ecumMu OYIUIIM Yy4yH

Oapuax e X Ba (A,u)=0 Japia  KyMugarua — TEHICHU3JIMKIApHU
KaHOATIaHTUPYBUH
L(x, A u”)<L(x",Au")<L(x",4,u) (1.9

nIyHaa A*,u” >0 BEKTOPJIApU MaBKY/]] OYIIHIIM 3apyp Ba CTAPIIHIUD.

3apypanknu ucoor Kuaaank. Maiimn  x*  (1.3)-(1.5) macana eunmu
Oyncun n1e6 (apa3 KUIaINK, y X0JI1a HKKU EKIaMaliiK TeopeMacu [2] Oyitnya
A=A, A4 ), u=U,U,,...,U,) Bekropmapu (1.7)-(1.8) wuxku éxnama
macanacu eanmiiapu 0yiaau. actnad (1.9) TeHrcu3MMKHUHT Yarm TOMaHUHUHT

TYFPUIMTUHA Kypcatamus. Kyhugarn udoaanu KapaitMyu3 Ba YHHHT MaH(wHiA

OMACJIMI'MHAU HC6OT KHJIaMH3
p
L(x ", 2 u")—L(x, 2 u") =" x )+ D ALk x")-f 1+
k=2

m p m

+Z:u}‘[(aj X ) =b; ]—(Cl,X)—ZI; [(c ,x)—fk*]—Zu}*[(aj X)—b;1=0
j=1 k=2 j=1

BbyHu Oolikaya KypuHIIIA KaidTa €3aMU3

L(x*, A u")—L(x,A,u")=[{c"x *)—(cl,x)]+{zp:ﬂ,’li [c* x")—f ]+
n . . (1.10)
+Zu}‘[(aj X")=b, I}—Z/ﬁ; [(c ,X)—fk*]—Zu}‘[(aj ,X)—b;120
= k=2 -1
Ba (1.10) TEHrCH3JIMKHUHI TYFPWIMTHHH HCOOT Kuiamu3. Ksampar
KaBcJaru OMpUHYN KyIIMITyBYM MaHU sMac, cababu x * HyKTa QyHKITUSTHUHT
MAaKCHUMYM HyKTacu. OUIypalmK KaBC MUMAArd UKKUHYM KYIIWIyBYM TYFpPH Ba
VMKKA €KJlaMa MacCaJlapHUHT ONTHMAJl €YMMIIApHUIA Hydra aunaHaav. KenwHru
UKKA KYIIHIyBYWIap MaHpuii osMac, cababu OGapua x e X map yuyn (1.4)
MapTAaH KBaJIpaT KaBciap nuujaaru upoaaiapHUHT MaH()UIAINTY Ba ylIapHUHT
oJIIUAAru MUHYC OENTHCHHM XpcoOra onranma MaHduil smMac OVimamu, JeMak
(1.10) renrcuzmuk ypura. (1.9) TEHNCH3JIMKHUHT YOT TOMaHH WUCOOTIAHIU.

YHUHT YHI TOMaHUHUA UCOOTJIAII YUYH Kyiinaaru udoaaHu Kapaiimus
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L (X *,i,u)—L(x*,l*,u*):(cl,x*)+Zp:/1k [c*,x")—f ]+

m p m
+2u;l@; x ) =b; 1= x )= 2 Al x ")~ 1= ujl(@; x ") ~b;]
j=1 k=2 j=1
VYHM y3rapTUpHUILIAH KEWKH YOy KYpUHUIITra 3ra 0yaamMu3

p p m
L(x", Au)-L(x" A u")=c"+D Ac* +ATux ) - A4f +Dub, +
k=2 k=2 -1

+(c1,x*)}—zp:/1’;; [(c* ,x”‘)—fk*]—iu}"[(aj X")=b;1>0

(1.8) TeHrcuznmMkmaH OWPHHYM KYIIMIYBYMHHHT MaHQHUA SMacIUru
KeJMO YMKaJIM Ba KCHMHIM MKKH KyIIWTYyBYWIApHUHT MaHui smacuru (1.4),
(1.5) nman xenmu0® ywukanu. Ourypammk KaBc wuuparun upoJaHUHT MaHUit
AMACJIMTMHU KypcaTtaMmu3. MOJOMUKH, ONITUMAJl HYKTaJa TYFPHU Ba UKKU €KJ1aMa
MacaJlaIApHUHT Makcaja (pyHKUUSIapu KUAMAaTiapu TeHr OYJTaHIWrd y4yH Ba
UMKKM €KJIaMa Macala Y4yH MUHUMYM KHJUPWIAIIM KEpak y XO0JJa YHHUHT
Makcaa (QyHKUusCH onguaard MuHyc Oenrucu Tymamau. lllymapuu xucobra

oJiranzia ymioy udoaa yayH Kyiuaarura sra Oyaamu3
p m p m p
—lekf ‘ —Z:ujbj —(c*x") :(_Zﬂ,kfk"‘)+(—2ujbj )—(—Zlifk*)_
k=2 j=1 k=2 j=1 k=2

37 = CXAL - EX AL XU b))~ (D ujb;) >0

Mlynmai kumo, (1.9) TeHrcu3aMK uCOOTHHHU TyTraTaMM3.
Teopemanusr erapumruiy ucOot Kwiamus. (1.9) TeHrcu3mvK YpuHm

OYJICUH. YHUHT YHT TOMaHUJlaH KyWUJaruHd OJIaMu3

p
O<L(x",Au)—L(x",Au")=> A4lc" x")-f 1+
k=2

n b n (1.11)
DYNCH DAL WACESENE FHCIDELN
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(1.9) TeHrcM3MMKHUHT YHr ToMaHWMHHM Kapaimu3 Ba (1.11) Hu xmcoOra
om0 (1.4),(1.5) mapTiapHu KaHOATIAHTUPYBUH Oapya X Jlap y4yH KyWUIaruHA

OoJlaMH3

0< L(x*,I",u*)—L(x,Z“,u*):(cl,x*)—(cl,x)—{—zp:/l’; [c* x")-f ]-

m p m
N THICTI S0 R0 KB 3 (LIS D I o B 3 TH (CHR SR | =
=1 k=2 =
<@ x*)=(c'x)
bynnan, x * mykracununr (1.3) makcan QyHKIMsiCUra MaKCUMyM KUIIMaT

Oepunm kemmd ynkaau. Teopema Tyia UCOOTIAHIN.

22



3. UM3UKJIM UKKH KPUTEPUSJIMK MACAJTAHUHT TYPFYHJIUTHHH TATKHKOT
KUWJIHII

Ym0y mnaparpadaa OepunraH Kyn KpUTEPUSUIMK Macajla MakKcaj
(YHKUMSICHHUHT Macaja uerapaBuil IIapTiapd YHI TOMAaHHIAH Y3JIMKCHU3
OOFNUKIUINTA TAAKUKOT KWIMHAAW. Makcaag (YHKIMSICUHUHT —Macala
yerapaBum MAPTIAPU YHr  TOMAHUJArd  napamerpiapiaH  Y3JMKCHU3
OOFTMKIMIIUTUTa MACAJIAHWHT Y€rapaBui WAPTIAPDHUHT YHI TOMOHH
napameTpJiapy Oyinda TypFYHIUTH JICHHTIaIH.

Kumiox  xyxamurn  wnuiad  YUMKApUIIMHA — OSKOWJIAIITUPHUIN  Ba
UXTUCOCJAIUTUPUIIHUHT  €TEPMUHUPJIAHTAaH HWKKA KPUTEPUSUIMK MOJEIH
MaxcyjoTiap Oyinya MakcuMyM (hoiijla Ba MUHUMYM KaluTall Xapaxkariap/a
CBEPTKa yCyJIM OWJIaH mapaMeTpUK OUp KPUTEPUSUIIMK Macaiara 0JiM0 KeJIMHAIH .

q)l(x YL ’al’az) = —0(1F1 +0[2F2 - _alzll ZJLKZK: ZNqiij i[j]k o
icl jedikeK; ne (1.12)

—0512 Zaivz iv +azz Z Z Z pijka’ijkx i?k +azz ZBWZ i, —> Max

iel VEJ% iel jEJikEKi neN iel VEJ;

222X~y A (Jed)) (1.13)

iel keK;neN iel

>z,>B,, vel, (1.14)

iel

Z;(“yij—ZbMZiVZO, lel,l el (1.15)

jEP| VeJé

Z Z Ztijkxirj]k +ZTin iv STi' i el (1'16)

jel keKj neN vel)

Zzzy:ﬂnxirj]k +z}_/mvziv£Dmi’ m EM ’i EI (117)

nglikeKineN Vg‘]é

jejli keK; neN

X 20,y,20z,20,(Gel,jedvel, keK) (1.19)
by epna:

aijk —i-yu TyMaHaaru K-uu TUIIAAT Cpaaru j-‘II/I 9KUH MaxCyJI0oTu

XOCWIOPJIUTH;
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pijk- lFan TyMaHaaru K-uu TUILJaru cpaaru j-‘II/I OKUH MaxCyJIOTH

OupnuruaaH oauHraH Qoiina,

p,- 19U TyMaHgard v-9d YOPBOJAPIMK MAaXCYJOTH OUPJIHTHIAH
oJIMHTaH (oiiaa,
Gy - F4M TymaHjgaru K-uu TUIJard epiard j-4u SKMH MaxcyJoTu

Oupimrura cap praHraH KamuTall Xxapaxariap;

q, - I-9M TyMaHgard v-44 4YOPBOJAPJIMK MaxXCyJIOTH OHpIMTUTa
cap(aHrad Kanutai Xapaxariap;

| —Tymanmap uHAEKCIAp KYIUIATH;

J, — i-4M TymaHmaru sKMH MaxcyJoTIapy MHIEKCIAp KYIUINIH;
J, — i-4M TymMaHmaru 40pBOIAPIMK MaxCyJIOTH MHIAEKCIAp KYILUIMTH;
K, — I-u¥ TyMaHaaru ep TMILIApY UHIEKCIIAp KYIUIUIH,

L — em-xamak TypJiapu WHIEKCJIAp KYIUTUTH;

Xy — JHUU DKMH MaxcynoTd OupiurunM |-um Typnaru eM-XalllaK
Oupsurura yTkazuiin Ko3pOuuneHTy;

b,, — M TymaHmaru v-4u YOPBOJAPJIUK MaxCYJIOTH OUPJIUTUHH
YHKAPUIIJIA KYJUITAHWIJUTaH -9y Typarn  em-xamak OupIiura MUKIOPH;

t, — uM Tymanparu K-uu TMNOard epAard j-4u SKHH MaxCyJOTHTa
capuanrad HUCOui MexHar capdu;

7, — F4M TyMaHAarm v-4u YOPBOJAPIMK MaxcyloTura capdiaHran

HUCOMI MexHaT capdu,

A - 5KMH MaxCyyoTH Oyiinya pexKaBui TOMIIMPHUK;

B - yvopBogapiuk MaxcynoTu Oyiinua pexxaBuii TONIUPUYK;

Ti— l-uu TyMaHaaru MeXHaT pecypcliapu;

Dy~ i-um TyMaHfaru M-uu UGIOCIOBUYUIAPHUHT MYMKUH OViraH

MakKcHuMall Japaxacu,
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Vi~ J9M OKMH MaxCyJOTHHH YHKapunpia M-4m ugmocnosun Oyiinda
MYXUTHHUHT U(DI0CIaHuI KO3PPUIMEeHTH;

y ., — V-4l YOPBOJAPJIMK MaxXCyJIOTHHU YUKapuIga M-4yu UQIIOCIOBYH
Oyinya MyXUTHUHT U(IOCIaHUII KOIPPUITUEHTH;
S, — I-uu TyMaHJaru yMyMui ep Moiinanu;

X i - 91 TymMaHgarum K-au THIIArd epjarv j-4u dKWH MaxCyJIOTHTa

QXpaTWIraH €p MOMIaHM;

y, — FFuu Tymamgarun em-xamak cuaruna (QOHTANTaHWITaH j-4d SKHH

MAaxCyJIOTH MUKIOPH;

Z,, — |-4¥ TyMaHJaru V-4d 40pBOAAPIMK MaXCyJOTH MUKAOPH;

(1.12) wmakcanm ¢yakuusicn wmakcuman KuidmatuHuHr  (1.13)-(1.18)
yerapaBuil IapTiaap YHT TOMaHUAAH y3JMKCH3 OOFJIMKIUTHUHHU YpraHUIl YIyH

Kyiugard — (QyHKIUSHA ~ KUPUTAMU3 D, (A B, T..D.isS, ).  Ymdy

byukuusauar aaukaaarm coxacu (1.13)-(1.18) mapTiapHu KaHOATIaHTHP yBUH

Z=(2;222;,Z,,Z) sexropnapunan ubopar B(Z) xymmrunup. by epna

mi ?

TEHI' CU3JIMKJIAPHUHT VHI TOMOHJIApU (Aj ,B,,T.,D_,S,) jap

Z=(Z;222;,Z, ,Z’) napra aMamITHpUJIaIu.

mi ?

(1.12)-(1.19) macana y4yyH uWKKH €KjlamMa MacajaHd Ty3aMHU3 Ba Yy

Kyhugaruda 0y aaau:
CI)?_(U,S,/I,,O,Q)):ZTJ,I + ZM _Z,Dmipmi +Zsia)i -
-y AU, —ZBV19LE—> min o ) (1.20)
o e
ty +m§7:ﬂnpmi +o —a,U; 2a,P,a, — a0y, .20
Uy =24 20, (1.22)
S04, k8 S e p e
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u,>0,9 >0,d, >0,4 >0, p,, 20,0, >0, (1.24)

jeldlvel,iel,meM, el

By epna: u;- J-am 5KHMH MaxcynoTu Oyinda 6axomnap;
4 - 4OpPBOJOPIIMK MaxCynoTu Oyiinda 6axonap;
d, - i—auTtymangaru l-4au Typparu eM-xamak 6axoJapu,
Ai- | —4M TyMaHIaru MexXHaT pecypcliapy 6axocH;
Pmi - | AU TyMaHgarn M-uu udrocaoBumnap 6axocy;
@, - 1—491 TyMaH1ara ep MaiioHu 6axocu .

Kyinngaru reopema ypuHia.
Teopema. Arap (1.12)-(1.19) macamara wkkm EkjlaMa Macajia STOHa

euuMra oJra Oyica, y Xxojizxa o, .. (A,B,T,,D,.,S;) dyukuuscu

(A,,B,,T,,D,;.S,) aprymenmiap Oyinua audpepeHuusiuianyBun 0yiaan Ba

yioy mapmiap oaxapuinaau
oD . 0D o o

Iy, S o g S o g T I g
oA, oB, oT, oD, 0S,
jeldlvel,iel,meM,l el .
Uc6oru. Jactnab @, . (A,,B,,T,,D,S;) QyHKUMACHHUHT aHMKIaHHKII
coxacuzaa Y3JIyKCU3JIUT UHU ucOOTIaiMu3. Maitim

AK =(AA;,AB,, AT, ,AD,;,AS;) etapau KHYUK BEKTOp OYJICHH, Y X0J1a BEKTOP
(A +AA,, B, +AB,, T, +AT,, D, +AD,;, S; +AS;) pynkuus @, (A;,B, T,,D,;,S;)
HHUHT aHuKjaaHuin coxacu B(Z) ra éragn. B(Z) xymmurunuar tappudu Oyhinda

(1.21)-(1.25) macama eunmMu MaBxkyna, my cabadman (9)-(13) macama makcan
Qynkiusacn  ymOy (A, +AA;, B, +AB,, T, +AT,, D, +AD,, S +AS))
kodhdunmenTnap OwmaH Xam edmMra fra Oymamgu U * = (Uu*,9% 1%, p*,o*).
Optrupmanap (AA;,AB,,AT,,AD,;,AS;) kuuuk Oyica, y Xojna Y3rapTUiran

MacaJlaHMHI Xap KaHjak edumu gactiabku (1.21)-(1.25) macamaHuHT Xam
26



cunmu Oymanm. Xakukaraad xam (1.21)-(1.25) macamaHuHT MyMKHH OViraH
eyuMJIap KYIUIMTH KaBapUK KYMEKIM XucoOmaHanu. Jlemak, YHHUHT YeTKH
HYKTaJapyu 4Yekiau Oynaau. Ymly KYIUIMKHUHI Oapya HyKTaJlapuHU caHal
ypkamMuz U: U'U?..U*. Maitm Oupuaun |  commarucu (1.21)-(1.25)

MacaJaHUHT eduMIIapu OYIICHH, SHHU
d=mind,U)=D,U"),i =11, d <5=min ®,U"),i =1+1k.
Q= max U | ned 6enrmnad onamus. Maimm || AK |i< &, yHIa
<j<

o,V i):Z(Ti +AT; )4 + Z Z(Dmi +AD ;) P +Z(Si +AS;)w, -

iel meM iel iel

- Y (A +MA U, - > (B, +B )4 <®,U ), 1<i<l, I+1<j<k

jeld vel)
bynnan xynéxkmuk kaBapuk U KYIUIMKHUHT YETKU HyKTalapyd HUYH]Ia
y3rapTHiraH Macaja ydyH IIyHJaid HyKTajap onTuMan Oymaad arap yJap
(1.21)-(1.25) macama yayn ontumai 6yica.
Hxku ékamanuk Teopemacu Oyitnda,

CI)lrr‘ax (K) =(I)lmax (A] !Bv ’Ti 'Dmi ’Si ) =(D2(U*)’ 6YHIIaH

chrmx (K +AK)_cD1rmx (K) = (DZ(U *) :Z(ATi)ﬂ«i + Z Z(ADmi )pmi +

iel meM iel

+Z(Asi ), *_Z(AAj )uj *— Z(ABV)‘%*

iel jel] vel)
Y0y TEeHrMK eTapiii KMYMK ||AK ||<& Jlap y4yH YpHUHIM Ba ILIyHU

ownmupanu, spHM  Qynkmus Dy, (A, B, T, D, S;) K Hykra arpodmma

YU3UKJIM Ba YHUHT TPajUEHTHU {—U;,—zg*,i* , p;i ,a)i*} udoaara TeHr OyIaaH.

Teopema ucOoTIaHIN.
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11 606. lerepMuHMPIAHTaH KYII KPUTEPUSAJIMK MaCATATAPHU YU I
ycyJL1apu
1. Kyn KpuTepusiIMK MacajaalapHHu e YMIIHUHT YeKJIOBJIAp yCY/IH

Kyn kpurepusinuk Mmacananu Kyiugaru gopmai typaa €3amus:

Flx) —max
e D (2.1)

by epna D — mymkuH Oynran eummuap kymmra. F(X) — Bektop X
apryMeHTIM BekTop (yHKIMsS Ba y Kyhumaruda udonamanamm F(X)={fi(x),
f2X), ..., f(X) },  Oynma fi(X), f2(X), ..., f(X) — ckansgpHbIC QyHKIUSIAD.

Ky#innran MacajjaHMHT MOXHUSTH IIIyHJIaH HOOpAT YHUHT MyMKHH OYraH
X € D €4MMHHU TOTIUIII 3apyp, S’bHU y O0apua makcan Gpyakusiaapau fi(x), i=1,Kk,
Oup BakTIa MaKCHUMaJUTAIITHpaaurad OyicwH. Acimaa Oapda Makcan
byHKIMsAIapura 6apaBap MakCHMall KWMMaT OCpyBUM €UMMHHU TOIWIN KaMJIaH
KaM y4dpaiIuraH X0J1 X|UCcOoOJIaHaIu.

bynnan kenm0 4ukagu 1y Hapca, ssbHU OyHAall MacajalapHU
CUMIITHUHT TPUHIMITIAT TOMOHH KAlCH €UHMMIa YCTYHJIHMK OepHIlra KeIUIImO
OJIMIII 3apyp, ABHU KAHCH ONTHUMAUIMK NPHHUIUIUHKM KYJUITAHUIIHU KEIUIIIO
oymm kepak. ONIWH KYJUIAaHWJIQIWTaH STOHA KpPUTEpHUWTa OJHr Karra (JHT
KAYUK) KUMMaT OepyBUYM C€YMMHHM TOIMII MPUHIMUIM KYI KPUTEPUSIMK
Macajaiap/ia ullamManiu.

BekropiiMk ONTHUMaUIAIITUPHIN MacajlaCh yYMYMHM XOJia KaTuu
MaTeMaTHK €4MMra 3ra dMac. Y €ku Oy €YMMHHU OJIMII YUyH YOy IpeaMeT
COXacHu MYTaxaCCHCHJIaH KyIIMMYa CYOBCKTHB axOOpOT OJIMII 3apyp Ba yHHU
KKII xapop kaOyiwioBum maxc ned araiau, mHriam3va - decision maker. by
JeraHd, MacajaHd Xap KWJI MyTaxacCuciap OwiaH Ba axOOpOTIApHHUHT TYpJIU
MaHOanmapuIaH GoiiaaHral X0J/1a e9raHuMm3/a Xap Kujl €duMIIap OJHIIIMU3

MYMKHH.
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BekTopimK OonTMMaUIAIITUPUII MaCalaCUHUHI aCOCUM y3WUra XOC
XyCyCHUATU AHUKMACITUK MaBXKYIJIUTH. Yoy AHUKMACITKHU
MOICJUIAIITUPUIIIHUHT XapKWJI YCYJUIlapu Ba OOBEKTHB XucOOanuiap Wy
Owian Oaprapad kKwmO Oynmaiinu. Kynm KpUTepUsIIMK ONTUMAUIAIITHPUIL
Macanajgapuja aHUKMAaciIUK KalCH KpUTepuira KaHda aapaxana yCTYHIJIHUK
OCpUIIHUHT HOAHWKJIMTHIAaH KennO yukaau. byHmail aHukMaciukHu Oaptapad
KWJIHII Y49yH, OMpUHYHIAH, MAaXCyC ONTUMAUIMK MPUHIMITMHNA AKJUITAHTUP UL
Ba kymmmua KKIII Tomanuman yHWHT TaxpuOacwra Ba HWHTYUIIASCHTA
acocCJIaHraH CyOBEKTUB aXOOPOTHH JKaJI0 KWK 3apyp .

IMapeTo npuHUMNHN.

bup Heuta Tabpuduap kupwuraimk. Maitmn (1) macama edmicuH Ba
X, X' €L- macamaHMHT MyMKWHH OYyiraH edumiapu OVicuH. X' ednmra
COJIMIITApPranaa X' e€4uM YCTYHIMKKA dra gedwitaad, arap fi(x) >f; (X") ¥
i=1,K), 6ynca, mry Omnan Oupra mysgaii 3y, masxyn 6ymu6, fi(x)>f; (X"
TEHTCU3JIMNTH YpUHIM. bolkada aitranga, X' edumra COJMINTUPranaa X e4um
YCTYHJIMKKA dTa JAeiunaau, arap y 6apda kpurepuitnap X' edumaaH EMOH dMac
Ba Iy OmimaH Owpra Oapuya KpHUTEpHMiiap HYMIa KaMuia lp HOMEpau OuTTa
Kputepuii 6op 6Ymo X' ednm X' ra COMMIITUPTAHIA SXITUPOK Oy I1aau.

(2.1) macananunr 6a3u Oup X*€ L equmu ymioy MacalaHMHT caMapaJiu
eunMH J1e0 aranajy, arap YHUHT Y9yH YHJaH YCTYHJIMKKA 3Ta €4uMIIap MaBxKy /]l
Oynmaca. bomkaua aiTranma camapanu eduMm €0 HIyHgal X*, edumra
alTWiIagM yHM KaHjall pa Oup Kpurepuil Oyinya sxummiani, OomKa
KpUTEPUNIAPHU EMOH KUJIMACIaH, MyMKHH 3Mac.

Camapamu eunmiap kymmru Ilapero kymiamrm ne6 aramaau Ba P(D)
ne6 OenrunmaHanw. AHUKKY, [lapero Kymmmrm MyMKHH OYyiIraH edmmiiap
KYIUIMCHHKUHT yayin Kymwmarn 0yaagusa P(D) €D cE.

Camapanu eunmiiapja XucoOJaHraH KpuTepuiliap KuiiMaTiapyu BEKTOPH
F(x*), camapaam 6axo ned aramanu. bapuya camapamu Oaxosiap WUFMHIUCH

kputepuitnap ¢azocuaa [lapero kymmru akcu xucoOaHaau
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(1) macanmanunr X! €2 ednMu Kydcu3 camapanu Ae0 atanaau, arap YHHUHT
yuyH myHgain ¥ i=1,k f(x') > f(X), maptuan xanoarmantupyBum X! edum
MaBxKys OYyimaca, Oomikauya alTraHja, Kydcu3 camMapaid €4uM Oup Bakria

Oapua kpuTepuilap OyiiMua SXIIWIAHUIIA MyMKUH Oynmaran ednm. Kyucus

camapam eunmiiap kymumruau S(D) ne6 6enrunacax P(D)C S(D) C D C B,

Kydcus camapanu equmiiap TyIIyHYaCUHUHT KUPHUTUJIMILIM 1Ty cababaH,
ONTUMAJUTAIITUPUII KapaCHUIa KynuH4Ya camapam Oyimaran, ammo S(D)
KYIUIMrMHa €TyBUM euyumiiap. byHnai eunmiap anOarrta camapaind edumiiapra
HUCOaTaH KaMPOK KU3UKUII TYFIUPATIH.

Cybonmuman euum — KyI  KPUTEPHUSUIMK  ONTUMALIAIITHPHUILI
MacajaCMHUHI KaHaal aa Oup OuTa Kputepuil Oyiuda TONWITaH ONTUMAN
CUUMU.

Ilapero npuHUMNM: camapald €4YUM TYIIYHYaCMHUHT KUPUTHIUII
MabHOCH onTuMan euyuMHHU ¢akar [lapero kymmuru (P(D)  snementinapu
WYUJIaH KUJMPUII KEpaK dKaHIUruja. AKcuHYa OyIica XamMma BakT/Aa XyCYCHid
KpUTEpUiiyiap axaMuNETH Ba YCTYHJIMK KOoWJacuaaH OOFJIMKCHU3 OoIIKaiapaaH
YCTYHJIMKKA 3ra IIyHJal X HyKTa TOIWIAIHN.

[lapero mOpUHIMOM OXMPrM EYUMHHUHI pakoOaTAouiapu CUHGUHU
TapOUTHpPUIITa Ba pakoOaTmom OyiMaraH BapuUaHTJIApHU Kapad YMKHUIIIaH
om0 Tanpiammra MyMKHHIMK Oepaau. Oxupru Tannam KKII tomanunan Kaiicu
CUMMHM TaHJAll YCTYHJIUTH XaKWJard Kymmmda axOopoT acocuja amaira
OIIUPUIIANIH.

Kuputunras TyuryHyanapHu MUCOJ1a Ky PUO YMKaAMU3.

2.1-MmucoJ. VIKku KpUTepUsIIIK Macaia Kapaimus:

F(X) ={3x1-X2 ; X2}->max, €ku mMacana Kyiuaarnua é3uiaiu:
f1(X)= 3x1-X2->max
f2(X)= X2->max
X1S2

Xo<4
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2X1+X2<6
Xi=0
I'padux ycyn €pnamuma cybonTuman eduMHH Tomamu3 (l-pacmHM
Kapanr). f1 — kpurepwuii Oyitnua ontuman nykra E(2,0), fi(E)=6.
f, kpurepmit Oyiimua cybontuman wuykramap - C(0,4) Ba B(1,4)

HyKTaJIapHu 00Fi0BuM kecma, Oyuua f(C) = fo(B)=4

.
X3
m— T CCEECTES LlapeTc
& 1
o E T
:
3 z
=
4
L
-
L -
E “‘-H el

2.1-pacm. Eunmnap dazocumary MacalaHUHT €4UMH Tpadury.
2.1-Kansan

[Tapero kymmmrura D kyuru HyKTaJapUHUHT TETMIUTMINTYA aHAIU31 1-MucoJT

Y4IyH.
XeD fi(X) | fa(X) | Dcnarma Eanm
X0Ccacu

A(2,2) 4 2 SXmmianManuran cP(D)
HyKTaJap

B(1,4) -1 |4 - <P(D)

G(1,5,3) |15 |3 == cP(D)

E(2,0) 6 0 “- <P(D)

C(0,4) -4 |4 1-yn kpurepuii | € S(D)
Oyiunua sxumianaau | «P(D)

K(0,0) 0 0 Wkku kpurepuii | «P(D),

L(1,1) 2 1 Oyitngya OapaBap | #S(D)
SXIIAJIAHAA




2.1-xanBamna fi(X)= 3xi-X2 6a f(X)= X2 Makcam QyHKIUSIApUHHHT
Kuimarmapu  l-pacmpa  OenrmiaHraH — HyKTainapaa —Oepuiarad. YOy
MabJyMoTIap acocuaa 2-pacmaa rpaduk umsmirad. Omuaran F(C) F(K) F(E)
F(A) F(G) F(B) xymoypuak mymkun Oyiaran C K E A G B eunmnap

KYNIOYpUarHUHT KpuTepusiiap pazocuia akcH.

£+ |
MEHOE ECTED
3 e THEHEIY OLE HOK
F(E
“ LE)
4 [0
FiL)
-
L) .
FiE : o
FIE]
-4 Frih

2.2-pacMm. Kpurepwuiinap ¢gazocuaaru MmacalaHUHT €4UMH Tpadury.
KputepusijiapHu HopMaJLJIAIITHPHUII
Kymunua fi(X) makcan dyHKImsiapy Xap Xl YadoBiapra ara Oyiaau Ba
yJIapHU YI4aMCcU3 Typra Y3rapTUPHUII OpKaJd OO Kenmuin 3apyp Oyianu. by
Yy3rapTUpUILIap KaMuIa KyHuaaru KpuTepusijapHU KAaHOATIIAHTUPHIIH JIO3UM:
e MyMmKuH OVyiaraH eymmiiap KYIUTMTH Oapya HyKTacwaa yMYMHM
OOIITAHFUIII HyKTara Ba KHAMaTIApHUHT OMTTa y3rapuil TapTudura sra
Oy umm 3apyp;
° SV73rapTI/IpHIJmap MOHOTOH Oyymim, sbHu [lapero kymuruHu
Y3rapTHPMacCINTu Kepax ;
o Xap Oup wmakcax QYHKIOUSACH YYyH ONTHUMaN KUMMaTIapiaaH
bapkIapHI MUHIMAIDIAIITAPHUII 3apyPIAUTHHA XUCOOTa OJIUIII.

Oparra HOpMaUTAIITUPUIITAH KPUTEPUSIIApHU @7} o yuyH OyHaaun

Wil {x)) y3raptupunuiap cudaruia Kyiuaaruau Qoiiaaanagm:
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L2 <o)
Wil ) =asn) =" 77
% elo.1]
by epma #=12..  xoHWma Oyitnua, =1 f:-m, 5o jum

KPUTEPUSHUHT MaKCHMMal Ba MHUHUMaJ KUMMaTiapu (3HI KaTa Ba DHI KHYUK

camapamu 6axo). Illy Guan Gupra @il%) —min  gppy Geprran ednM GHIaH
cyOOnTHMAaIT €4UM OpacHaaru adluipMa MUHAMAJUIAIITUP UJTATH.

2.1-mucoi (maBomm)

Arap  KpUTEpUSUIADHH  HOPMAJUIAIUTHUPHUIN  Y4yH  y3TapTUPHUIIHU

Kylumarnda ojagurad Oyicak:

_ f@”-:f(x)}ﬁ
Wil =aix) =4 22— =[0.1],
[fﬁ—ﬂm [01]

VY xon1a OMpUHYY HOpMAJUIALUTaH KpUTEpU yidy KypuHuia Oynaau

E—3x+ a2

@)= @i ===

= 0.6-0.35+0. 1z,

YH)]a 6I/IpI/IH‘-II/I HOpMAJUIaIT'aH KPUTCPUA f1: KHﬁMaTHapHHH OHT AXIIIN BAa
SHT EMOH HyKTaJlap/1a XUCOOIaI MyMKAH
a(E=(2,00=g"=06-06=0
{ml(rj'z (0,4)) = g@*=064+04=1
WxkuHYM HOpMaIaIlrad KpUTepus yioy KYPUHUIIIA OJTUHAIN :

4_}'{2

mz[fg(x:']= 4-0 =1—':'-25le

WkkuHYM HOpMaianmaHn Kputepus fo! wune Kuiimariapu 3HT SXIM Ba

9HT éMOH HyKTalap/aa XucooaanmMus:

{m’?m=wz(3ﬂ=4}}=4—4=ﬂ
B = w(K) =1
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HopMmamnamran kputepusiiap Kuimariaapu Oyiinya Ty3wiran rpaduk,
3-pacmna kentupwirad. OIMHraH KynOypyakHUHT TAacT TOMOHHUIArd CUHHK

YU3UK HOpMaJJIAllraH caMmapaiv HyKTajap KYIUIMTMHU Uoaananau.

HopmannalwummpunraH kputepusinap
dasocmaa e4nmHM nsnatu

1,2

T =S
08 I

% 0,6 IR B —+—Pani

0,4
0,z P

0 =N R

0 0,5 1 1,8
W2{x)

2.3-pacM. KpurepusimapHUHT HOpMaJUlalTupwirad ¢azocuaa
2.1 MuCOJTHY equI KapacHH.
Kyn kpuTepusiiuK MacajaajlapHi eYMIIHUHT YeKJIOBJIAP yCY/IH
[Tapero npUHLMIU KaMUYWIWTH IIyHIAH uOopar, y edyuM cudaruaa
eunMiiap TYIUIaMUHU Takim¢ 3Tagu, Oy XamMMa BakTga XaM Makyid Oyna
oepmaiinu. KyrmmknaH siroHa €4MMHU TaHJIAIl YYYH KaH7ail 1a Oup Kylmmmya
MabJIymMoOTiap, apasjgap, SHI SXIIM €4uM Je0 HUMa OJMII XaKUJaru

KeJIMIIMMIIap 3apyp.
Tabuiinii, HT SXIMM e4uM 1e0 IIyHJal €UMMHHU TaHJall KepaK ONTHMAT
KHAMATIapiaH cyGonThMan eduMiapHuar ofumm &7 (%) =777 —filx) Vi=lk

MUHAMaI OYJICHH, SbHH @ Wit Anvvo 2555 8xp @ (X) mapHUHD SHT KUY KK
KAMMaTH 0J1aTa Oup BakTaa SpUIIMIMaian (SpbHH XE D | HyKTaHH
Fi (x) = max éxu 255 P min @:x) > min Yi=lk

Oy muIm yayH TaHaad OJIMIIT MyMKHH 3Mac.
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Iy cababpan Ilapero KymmmruaaH $roHa BakWiIHM TOINUII YYYH
KylluM4a KaHaall na Oup mnpouenypanap Kepak. byHpail macanmanapHu
CUUIIHUHT XyCYCHATHU IIyHJaH nbopar OyHaal mpoleypaHu TaHJAIHUHT Y31
MabJlyM Aapaxaa CyObeKTUB ax00pOTra acoCIaHa/IH.

Yoy 6ynumaa KapanaéTrad 4eKJIOBJIap YCYJIM KOMIPOMHCC €4uM J1e0
aTalyBUd €YUMHH TOIUIITA MYJDKAUIAHTaH, STbHU IIyHIIAH €YMMKH yjaap YIyH
TEHT YrdaMii HUCcOuit TasmaoT MUHUMAI Ba y30pa TeHT Oy aau.

Ueknopmap ycynum ymlOy Teopemara acocCiaHTaH: arap OepuiraH
YCTYHJIMKIAp BeKTOpu < yuyH X° — camapanu edum Oyica, y xojua yHra &
HUHT 9HT' KHYUK KMAMaTH MOC KeJlau Ba

@lxa) - =

TEHIJIMKIIAp cucTeMacu Oapua i=1,K map yuyH Oakapuiaau

By epma & ={e)} ycrymwmkmap Bexropm ne6 6asu Gup BasH
kodhdunmenTnapu Bektopu TymryHmWIaau. Oparna, yHTa OIyHAAW mapTtiaap

Kyimamu & 20.2, 0 =1 Basn kosp¢urmentnapu épnavuaa KKII Tomanunan
MakcaJl QYHKUMSJIAPUHUHT COHJIM IIKanaga Oup OupuiaH YCTYHJIMKIApU

Oepwtay.

2 1

Macanan, arap 71 3 a Pg—§’ Ka0yn KWicak, y Xojjga Oy IIyHH
omnaupagn KKII ax6opotu Oyiimua OUpPUHUM KPUTEPUM UKKUHYUTA
COJIMIIITUPTraHAa 2 MapTa MyXUMPOK XUCOOIaHa/IH.

VYuna (2.1) macamanwHr evyumu cudatuga OepwiraH YCTYHIIUKIAP
BEKTOPH OOP KOMIIPOMHUCC €YMMHHU OJIUIII MyMKHUH. AHUKKH, KOMIIPOMHUCC €4UM
— Oy myHzaai camapanu X0 euumM, < mapamerpra MHHAMAaN KuiiMaTiap oepaau
Ba (2.2) cuctema eunmra sra Oyiaau.

Hlynpaii Kuanb, KOMIPOMHCC €YMM &  [apaMETPHUHT MHHHMA
KAMaTuAa Ba KyHWJard TEHICH3JMKIAPHUHT SITOHA €YUMHU cudaruia

TOIMWJINIIKM MYMKHNH
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o ailxo) = & vi=1k 2.2)

FOkopuaa kaiin KWIMHraHWAEK, ymly Koujara acoCJIiaHTaH caMmapaiu
€UMMHH TOIMII YCYJIM YEKJIOBJIAp ycyiu ae0 atamaau. Yoy ycyn Kymmmua
MHHUMAKC MacaJJaCUHU CUMUIIIHU TaKO3a dTaau.

maX oan %) —>min
J i (2.3)
xe )

MuHUMaKC MacajdaHd edMIra OocoH Oymuim yuyH (2.3) MacanaHu

yHTa SKBUBAJICHT Macajlara KeJITUPHII MyMKHH.
a — min
anlx) = d,i=14k (2.4)
el d=10

Arap gactinabku macana (5.1) ynsuknu Oyica y xonga épaaMyuu mMacajia

(2.4) xam YHM3HKIM IpOTrpaMMaIaIITHPHUII Macaaacy Oy aau:

[ —min |
i i 2.5
Ax=h (23)
(x20, 620 f
IOkopuna 1-MucoHUHT MaKcaz ($yHKUMSIIApU Y4yH

HOpMAJUTAIITHPWIITaH Kputepuitiap Ty3mwian: @ 1(X)=0.6-0.371+0.1x2, @ 5(X)=1-
0.25%2. byHna sSHruAaH KUPUTWITaH merapaBuii mapmmap (2.5) Hu xmcobra

OJICaK

{le'ixlli &
P =&

muconyayn € =(0-30.5) kynmavmua mapTiap Kyitngarnga 6ymaau:
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-

1(6=-3n+x <5
’ 10 B

1[4—:{2]_{5
eh 4 )

Mucon ydyH €pramuu Macana 3 HOMabIyMJId Ba 3 II€rapaBui MIapTra

ora YU3UKJIM IIp orpaMMaIallITUPp NI MaCcajlaCHu 65”.]13}114:

(& —min
—Extxa— 208 =—6
—xy— B =—6

4 o= 2

xz =4

2xitay =6

| xLxg.d =0

Ep):[anH MaCaJlaHM €YHII YYyYH CHUMIIICKC KaJIBAJIMHU Ty3aMH3 .

2.1-xanBan
Ur. |_x |-x2 |-d |1 Hr. |_», -xz  |-d 1
Ne 1l Ne2
»1= |3 |1 [-20 |-6 n= |[-1U3 |[-1/3 |-20/3 |2
Y- |10 |-1 |-8 |4 ¥,— |0 -1 -8 -4
¥»»— |1 |0 |0 |2 ¥.— |13 |1/3 120/3 |O
o= |0 |1 |0 |4 Yo—= |0 1 0 4
ys— |2 |1 |0 |6 ¥s— |2/3 |5/3 [-40/3 |2
Z O (0 (1 |0 Z 0 0 1 0
2.2-xanBan
Ur. |y, |.», [-F 1 Ur. | | v |1
Ne3 Ne 4
n= |-1/3 |-1/3 |28/3 |[10/3 X1 = 17/10
2= |0 |-1 8 4 X1z 26/10
y:— |13 |1/3 [-28/3 |-4/3 Vi — 3/10
Y= |0 1 -8 0 = 14/10
ys— |2/3 |5/3 |-80/3 [-14/3 = 7140
Z 0 0 1 10 Z 1/40 | 5/8 |3/80 | -7/40
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OJIMHI aH HATHYKAJIAP TAXJIHWIN. Ep 1aMuun Macana onTuman equmu:
xl*:]"?
xg*: 26
g* = 0.175. Yeryumuk koddduumentiapu Kuiimarmapu £ =(0.50.5)
OYJIraHJIMKIAH, OJIMHTaH X* €YMMHHHI caMmapaid 3KaHJIWTUTa UIIOHY XOCHII
KWJIMII MYMKHH, YYHKU y TY3WIMIIM Oyln4a camapaiu xucoOnaHaau. byHu
2.1-pacmaaru rpadukaad Kypuil MyMKdH. OJIMHIaH €4MMHUHT KOMITPOMHUCC

€UMM DKAHJIMTMHM XaM KypCaThIll MyMKHH, XaKUKATTaH Oapya KpUTepHusiap

Oyinya HucOui Tanadotiap y3 opa TeHr:

_ 2%
plm(M}=U.5(6 ’ 115?+2'6)=D.1?5=5*

Oqral )= 0.5*%{4—2.6} =0.175=4%
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2. Kyn kpuTepusiJiMK ONTHMAJLJIAIITHPHII MACATATAPHHN eI UIITHUHT
KeTMa-KeT ¢H Oepuuuiap ycyiu

@apa3 KWIAWIMK, ONTUMAUIMK KPUTEPUSAJIApU axaMHUATH KaMaWlWIIU
TapTHOMIA OKOMNamman OYicuH; jgactiad acocui fi, kelimH Oormkanap,
Epnamumnapu: 2, f3, ... . Cogmanuk y4yH ynapHUHT Xap OMpU MaKCUMyMra
UHTWICHH (arap nryHjai 0yimaca, GyHKIUS OJTHIard OCIrUHA Y3rapTaMms).

Boukanapaan ycTyHIMKKA 3ra €4UMHHU Ty3HUII MPOIIeypacu Kyluaarnia
oynmamu. Jlactmab f; Oom KpuUTEpHMIHH MaKCHMyMIa aWJaHTHPYBYU CUUM
kunupuinanyd. Keiimd , amanmii skuxarmadH Ba  JacTia0Ku  MablyMOTap
aHUKMTHIAH KemuO umkuO, f, xpurepmiich MabHOCHWIA SHT SAXIIN CYHUMHHU
TOTUII y9yH Ou3ra Makyn 0ynran f; pyHkumsicunan onmmHaguran 6a3u Oup «EH
oepumm» muknopu Afy, taitmanananu. fy kpurepuscura fi* — A*fy, Muknopunan
KUYHMK OYJIMacWH JeTaH YEKJIOB KysaMu3 Ba YOy derapaBuii maptma T
(YHKIMSICHHNA MAaKCUMAJUIAIITUPYBYU €UMMHU Kuaupamu3. Keitnn siHa f; yuyH
«€H OepuIlDy TaMHIIAHAIU Ba MPOIIEypa KOJTaH KpUTEPUIIap yUyH KeTMa-KeT
KalTalmaHaad. DHT SXIIUM KPUTEPUHHU OyHIAW TOTHUIN YCYJIMHUHT SXIIAJIATH,
KPUTEPUMHUHT OMPHUCHUAAH FOTYK OJIMIN y4yH OoIIKacumaH €H Oepuln 0axocu
KaHJal OVIUIUINTY, OUpAaHnuTa Ky pUHAO TypaIH.

[lyHn aiTHII KEpAKKH, yHYA axaMHUSATIA 3Mac «EH OepuIDy» XxpcoOura
SPUILIMIITAH €YUMIM TaHJIAIl SPKUHIWTU KUAAUN OYIUIIM MyMKUH, cababu
MakCUMyM arpoua 0JaTia CHUMHHUHT CaMapaliurv 03 y3rapaiu.

Kanpmait Oynranga xam, OupHeYTa KypcaTKuIUIap OyiiMda MacajaHH
CUMIIHUHT COHJM AaCOCJIAHUIIM XOXJaraH (QopMaialiTUpUII  yCyauaa
OXMpHUradya aHWKJIAHMACTaH KOoJaau Ba €4MMHU HHr CYHru Tanimam KKIII
TOMaHWJaH CYOBEKTHB aHWKIaHaAu. TaakukoTduHuHT Bazupacu — KKIII
XyKMHTa Kapop KaOyll KWIHII Y4yH 3apyp XucoOmamnpiap Oepuil Ba yYHHUHT
Ba3udacu CUNMHHMHT Xap OWp BapHMAHTUHUHT KaMYWJINTH Ba YCTYHJIMKJIAPUHU

0axoald OXUPTHY TAaHJAITHA amaJra OIIUPHIIL.
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MucCOJTHMHT JaBOMH

@apa3 kwiaiik, KKII yuyyH OupuHUM KpuUTEpUid HUKKUHUYHCHUIA
COJIMIUTHpPraHAa MYyXMMpOK OyiacuH. YHAa OupuUHYM KpuTepuil Oyiinua
cyOonTuMan e4MMHHU TOTTUIITHUHT OUp KPUTEPUSIIMK Macalacu eUnsIain:

f1(X)= 3x1-X2->max
X1=<2
Xo<4
2X1+X%<6
x>0, j=1,2.

IOxopuaa rpaduk ycynma cydontuman edum Tormwirad 314 (2.1-pacm.).
fi — kpurepusicu Oyitmya 0y E(2,0) nykra, fi(E)=6. VkkuH4YM KpuUTEpUHHUHT
ymlOy HyKragaru kuiiMatu O TEHr Ba YHUHT YOy KPUTEPUWHUHT SHT SXIIH
KuiiMati 4 1aH aH4Ya WUPOKIMTMHM Oenrwiad yTalimk. SAbHU WKKUHYU
KpUTEPUI HyKTau Ha3apuJaH OJIMHIaH €4UM IOTKU3UIIHUA OWIIAUpaIn.

@apa3 kunaiiimk, KK 6upunun kputepuit Oyitnua kputepuitHuar 50%
MUKI0pHUAA EH OepuIlra po3u ACHINK, ShbHH 3 OMpJIMK €H OepuINTra pOo3H.

WxxkuHa4u KpuTepuii Oyinda ssHTH OUp KPUTEPHUSIIUK €paaMdy MacajlaHH
Ty3aMH3

f2(X)= x2->max

f1(X)=3x1-x2> f*1- A*f1 = 6-3=3

X1<2

Xo<4

2X1+X%2<6

x>0, J=1,2.

OnuHran macamaHuHr edumu — Bekrop X* = (1,8; 2,4). Kpurepuiinap
Kuiivatn ymoy Hyktaga: f1(X)= 3x1-Xo = 3; f(X)= x.= 2,4.

Arap TomwiIraH e4MM Y4YyH HHUCOMM TanmadoTHM xucoOiacak, SbHU
HOPMAJUTAIITUPWIITAH KPUTEPUMTIAPHUHT X* HYKTalard KuiiMariapu:

a(x* = (LB 2,4 =06-03x+01x,=06-03%18+01%24=03
a(r*=(LE2,4)=1-025%24=1-06=04
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byHnan uryHu Kypuin MyMKHH, UKKMHYU Kputepuid Oyiimua HuCOUN
tanagotr OupuHuyura conumTupraga kynpok. Ammo, Oy KKIII Hunr
ax0opOoTHUra MOC Keajau, YyHKH YHUHT YUYyH OUPUHYU KPUTEPUNA YCTYH TypaaH .
OHIM KyWHJaru YM3UKIM MPOTrpaMMAaAIITUPUIIHUHT Ky KPUTEPUSIIIUK
MacajlacMHU E€YUIIHUHT OOl KpUTEpUsiJap ycyiauja KeTMma-KeT €H Oepuuuiap

npolelypacuHM KYJIJIAaHUO €YUl alTOPUTMUHU KapaiMu3 :

fk(x):icikxi —>max, k =1,...,p; (2.6)
X € X :{X:AX Sb, XZO} (2.7)

by epaa A — mxn ymuammui matpuna, b- m yirgamau Bekrop, Y, =f, (X) -
MaKCUMAJUTAIITUPWINIIN Kepak MaKcaz PpyHKuusap .

YcynmHuHT FOsic WIyHJAaH ubopar: xap Oup kKputepuid Oyiimua X
KYIUIMTHJa MaKCUMAJUIAIITUPUIL MacalaCMHU €4aMu3 Ba CcyOomnTumal
eunmMIIapHU TonuO, PyHKIUS KUMMaTiaapuau xucobnmaiimuz f,' =f, (x *). Keitun

(2.6)-(2.7) macana ypHUra yHra 3KBUBICHT KyHHIard MacajlaHu KapaiMus:

n

p
F(x)= Z ZC X, — max (2.8)

k=1

ri Cikxi <f, k=L...p (2.9)

f(x)

x eX ={x :Ax <b, x =0} (2.10)

Kyn xputepusauk (2.6)-(2.7)MacanaHuHr MyMKHH OVJraH edyumiapu
(2.8)-(2.10) macananuHT XaM e4rMIIApU Oy Iaau.

OHTI AXIIM YCTYHJIMKKA 3ra €4MMHHU TOTHUII NMPOUEAYypPaCUHH KyWHaarnda
Ty3ulll MyMKuH: JlacTiab F (X) KPUTEPUUIIAPHUHT ONJAUN WUFUHIAWCUHU
MakCUMaJUIAIITUPYBUX e4yuM Kuaupwiaau. Arap Oy euum KKII Hu
KAHOATJIAHTUPMAaca, y XOJJa KOJITaH KpUTepuiIapJaH KalCUHUCH SHT MYXUM

6yaca  (macaman f,(X)), yuman masmym Gasubup Af,(X) «én Gepum»

taitnananagn. Ymoy f,(X) xpurepuiira uerapasnii mapthn fl* - AT (X)),
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KaM sMac Kunub Oesrumaiimus, 6y epaa f, — (X)) dpynximacu maxcuman
kuitmaty. Keiinn suru uerapasuit maptnapaa F (X ) #au Makcumanmamrmupamus.

bynnan kel ymoOy mporeaypa O0oIiKa KpUTepuiiaap YI9yH XaM Oakapuiaan
Ba oymHran edunmuiap KK vy kaHOATIaHTUpraHraya TaBOM dTTUPUJIAJIH.

OHr sXmWM KpuTepuitHu OyHIail TONMIN YCYJUHHUHT  SIXIIAJINTH,
KPUTEPUHUHUHT OMPHUCHUAAH FOTYK OJIMII y4yH OOoIIKacwmaH €H Oepuln 6axocu

KaHjail Oymuuumry, Oup1aHura KypuHuO Typaau.
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3. Kyn kpuTepusiyiuK ONTHMAJLIAIITHPULI MACATATAPUHA
CYHUIIHHMHT TEHT YJIY0BJIH CYMMAJIApP yCYJIU
CBepTka ycynu €K TEHT YITUOBIIM CyMMaap yCYJUHUHT FOsICU OepuIIraH
k commarm wakcan ¢yHKknusuiap acocupa Oup OyTyH sSroHa Makcaj
GYHKUMSICUHU  Ty3ulll  OYnuO, Kyn  KPUTEPHSUIMK — ONTHUMaUIAIITHPUII
MacalajlapyuHy €YMIN YyCYJlapu HWYuja BakT Oyiinua OMpHUHYWIApJAH Maiao
OynraH Ba coJ/a, IIYHUHT YUyH KEHT TapKaJlraH ycyJulapAaH XUCOOIaHaIH.
Illynra kapamac/aH, ymoy ycyJra TeTHIIUT MabIyM Y3WUTra X0C Xoccajap
MaBKyJ, YJIapHUHT cababujaH ycysi XamMma BakT[a XaM MacajlaHUHT caMapaliu
SUNMJIApH XaKuJ1a TYFPU TaCaBBypra 3ra OYJIMIIra MyMKAHIMK OepManu.
YCynmHM aHUKpPOK KapaiMu3. SIroHa Makcaa QyHKUMSICUHU OJIULI CBEPTKA

cudaTraa Kynuaari amMaliTUpUIL Ky JUTaHWIIaIu

k H
Dix) = {Z P [ﬁ(ﬂ]p}

=1 (2.12)
by epna H=1,2., P! - ycTyHmmk €ku Ba3H KOIPPHUITUEHTH.

Epnamuu MMacana Kyiuaara Ky puHHINra 5ra 0y 1aau:

k R
T x) = [Z i {ﬁ{x}}“:| —> i ax

xe bl

Arap (2.11) anmamrupumma H=1 6yica, y Xoiaa YU3UKIN CBEPTKAIM

€plaM4M MaCaJIaH! OJIAMU3

k.
D(x) = 2, pif(x)
iml _
Arap Oepwiran Macasia YM3UKIM IPOTpaMMaNIAIITUPHUII Macanacu OyJica,
y Xoinma €paaMuM Macalla XaM YH3UKIM MPOrpaMMAaIalliTUPHII MacajlacH

Oyaay Ba yHUHT yCysuiapu €paamMua edusain.
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i i3
T(x) = I pAlx) —>max

im1
a Adx= h
x=0

Umsukmm makcan (QyHKOUSUIA KYT KPUTEPUSIIMK MacajlaHW YHU3HKIIH
yerapaBuil mapTiapja CBepTKa yCyau OWIaH e4raHuMH3/1a UIyHH alTHII Kepak
OJIMHTaH €4MMJIap XaMMa BaKT OepuiIraH MacajJaHWHT MyMKUH OYJraH equmiap
kyrmmru D kaBapuk kynOypyakHUHT YETKU HyKTajdapuaa Eraau.

Un3ukmm nporpaMMaialiTUPUII  HA3apUsACHIAH MAbIYMKH YW3UKIU
IPOrpaMMAIAIITUPHUII  MAacaJlaCH  €4UuMU xaMMa BakTaa D KaBapuk
KYNOypuYakHUHI 4YeTKH HyKrajgapuna €raau. Ulynmail kuiamO, YM3UKIM KyN
KPUTEPUSJIMK MacajlaZa CBEPTKA YCYJIMHM KYyJUIalll OJMHAIAWIaH camapaiu
eunmiap kymmuruau [lapero kymiourura HucOartaH SKUAIANA —paBUIIIA
TOPAUTHPALIH.

YeknoBnap yCymuaaruieKk CBepTKa yCyaujaa BazH KOA(PQPHUIMEHTIapUHU
apmiganiga KK Ttomanmman cyObekTHB axOopoTiapaaH ¢oilmaJaHuITHI
tanad kunanu. llyHu aiiTvin kepakku, pean MacajajJapHU €4ulljga BasH
k03¢ pULIMEHTIaApUHU TONUIIHUAT Y31 KUAKMH MacanaiapJaH XucoOJaHau.

OHau OU3 YM3UKIM NPOrpaMMATAITUPUIIHUHT Ky KPUTEPHUSITUK
MacajacMHU CBEpTKa YCynu OWJiaH euMiyia Ba3H KO3(PPUIMEHTIapUHU

TOTIMIITHUHT OUP YCYJIMHU Kypamu3. YOy MacajlaH! KapanMus

n
i=1
xeD (2.13)
by epna D — eunmmapHWMHT MyMKWUH OYyiaraH Kymmrd R" eBkmma
dazocuaary,

bynnan keiiun D kymurum Oym smac uyerapajanrad Ba €nuk €0

XUCOOIaiiMu3.
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Ymly Macanara cBepTKa yCyJauHHU Kyiacak (2.12)-(2.13) macana ypaura
KyWHIard MacajaHu OJIAMHU3

F(x,/l):zp:/lkfk(x)amax (2.14)

xeD (2.15)
By epma A - BasH KodbdHUIMEHTIApH KyHHAard MapTIapHH
KaHOATIAHTHPA/IN

p
AeA={1eR“|4,>0> 4 =1}

k=1

by mymkwuH, arap Ay Jap KyluIard peKyppeHT MyHOcoOaTiapHH

KaHOaTJIaHTHUpPCa
6=1 6,=6,,-A4, 0<4 <6, k=1..,p.,6,=0.

Yusukmm Mmakcan QyHkimsiapu yuyH (2.14)-(2.15) Oup kputepusivk
Mmacana euumiapu gactiabku (2.12)-(2.13) macamaHMHI camapaid edumIIapH
XHCOOIaHa IH.

Ymby Oup KpUTEpHSUIMK Macajlajga acoCHi KUWWHYWIMK Bas3H
K03 puImeHTIapuH TONHIIIaH noopar. ARupuUM XoJiapia, KpUTepuiIapHUHT
axaMHMATH Xakuga axOopoT MabiyM Oyiica BasHJIAPHU KPUTEPHUSUIAPHUHT
axaMHUATIAUTUTa Kapad mponopIruoHai TaHaal oMMHaIu KM YMYMUH X0J1/1a Ba3H
ko3¢ dunmeHTIapu Ppazocuna Typ KUPUTULL YT OWIaH aHUKIaWI 1.

Ymby BazH ko3(dduUMEHTIapUHY TOMNMII YCY/UITApHUHT Oapyacu
IBPUCTHK XapakTepra 5ra Ba MacalaHW TaX Wil KWIMIIHK Ba KylIMM4Ya
ax0OpOTIapHU TaTa0 KUK,

IIly ca6abman Ba3H K03GhGUIMESHTIAPUHA TOTHUIIHUHT STHI'H alTOPUTMHUHA

KeITHpaMU3. ik Basn koaddunuentiapunun [0,1] kecmanma TeHr yidamii
TaKCUMJIAaHTaH Tacoauduii MUKAOpiap nae0 Kapaiimuz. Y Xojaa OepuiraH

Macajla YPHUTa SKBUBAJIECHT KyWHIAaru CTOXaCTUK MaCaJIaH! OJIAMU3
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F(x,i)zzp:Zn:M/lkckixi — max (2.16)

k=1i=1

x eD (2.17)
by epna M —marematuk KkytwiMa A, Tacoauduil MUKAOpIIap yUyH.

Keiinna mMakcag GyHKUUACUHUHT TPAJUEHTUHH XUCOOIaIll y9yH

p p p
V.F(%2) =) MAC,, D MA4C ... > MAC,,)
k=1 k=1 k=1

Kyitnaaru ypranammapuii nporeypac iy Ky uiaHaMmus [2]:

VpTaﬂaMTHpHm BEKTOpUHUHT Oonwianfum Kuitmatu Zz8 =0, s$=0 ma, S —
UTeparys mapamMeTpH.

Tacomudwmii connmap natuuku épaammaa A, Tacoauduil COHIAPUHU
Moaemtamrupamu3 Ba z8 , $=0,1,.... mapHm Kyhwmmara ¢opmyna Oyhnda

XUCOOIaiMu3

2" =2° + p,(V F(X,A°)—2°%)
1 o
by epna mapamerp p, :—1. YHOa ypranamrrupuin Hatwxkacuaa Zzs
S +

BEKTOPHUHT YpTada KHAMaTH XUCOOTaHaIH :
1 S
2t =—>V,F(x,2")
S+1%%
Keitnn ymly mMacaiaHu CUMIUIEKC YCyJT OMJIaH €UHIll OPKATIH
P
> 7; X —> max
k=1
x* eD
OnTuMan e4uMHH X ° Xap UTepalusiia OJaMus.
Kyn kpurepusmmk macananu euummyia A, Ba3H KO3(QQHUIMEHTIApUHU
XUCOOJAUTHUHT YOy TaBCHUS KWIMHAETTaH YCYIIU TaHJAUIHUHT TacoAU(pUAIUTU

Tydaitimm utepauust conura Oormmk [0,1] opammrupma A, mapHUHT Xap XHI

KUAMAaTIapUHU Kall0 KWIMIITa Ba AHAJIOT PEKUMA YIAPHUHT TabCUPUHU
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aHMKJalra WMMKOHMAT  Oepanmu. byHaa  xucoOnanumiap COHHM  BasH
K03 GUIMEHTIApUHN TYP yCynuaa XucoOalra Kaparanja aHia kam 0yiaau.

byHHan Tamkapu, VYpTalalITUpUII aMald MakcaJ  (QYHKIMICU
KUAMaTJIapuHU CTaOWUIAIITUPAIN Ba «IIOB IIyBIAPHWY (PUIATpaALUSIANIN.

AmMmo, mtryHW aiWthm kepakkw, (2.14)-(2.15) macana edyuMu KYIUUTH
Oepwiran MacalaHUHI Oapya camapalii €UYUMIIAPUHU Y3 WYUra OJIMaiu.
(2.12)-(2.13) macamanuHr Oapua camapaid €YUMJIAPHH TOIMMII Y4YH YHHHD
YyerapaBuil IapTiaapura KpUTEPHSUIMK 4YEKJIOBJIApHU KyIlIM4 3apyp. SbHuU
KyWHJIard TEOpEMa YPUHIN

Teopema 1. Mymkun Oyaran mwan X eD (2.12)-(1.13) «xyn
KPUTEPUSUIMK MacCaJaHUHI camapaid IUJIaHU Aevuiaau nryHaa Ba (akat IIyH[a,

arapia y Kyiugaru OUp KpUTEpUSUIUK MacaJlaHUHI €4uMIIapu Kyrumruaa érca

2>0 yuyH:
Fx,2) = Af, (x) - max (2.18)
X eD
f X)>& k =1..,p. (2.19)

by epna &k — 0a3u Oup QukcupiaHrad coniap. TeopemMaHu HCOOT
KWIMIIIAH OJITUH 3apyp MabJIyMOTIapHH Kearupaimik. (3.2)-(3.3) macamaHuHr
caMapay e9YuMIIapH KYTTUTHHY Oenruiad oJlaMu3 |
E(D)={x" €D |ue cywecmeyemx € D,x ¢ X }
OyHma, ¢ - Oenrm OepwiraH MyMKUH OYJraH TUTaHHUHT OoIIKajgapra
COJIMINTUpPranaa yCTyHIUK Oenrucuu Ommmupanu. (2.18)-(2.19) wmacamanuur

MYMKHH O¥raH rmannapu Kymmruaud D(E) 6enrunaimus:

D(&) ={x €D |f, ()2 & k =1..,p}
Arap Bektop &=(¢,....&,) mynnpail, D(5)#< y xonma (2.18)-
(2.19)macana eaumu maBxkyn. benrunaimus

D" (4,&) = Arg max F(x,A) (2.20)

x €D (&)

Ba €3aMU3
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D)0 =D"(1,&) =T (2.21)
bynpaan Tamkapu, KyWuaard ypUHIAIUTAHA KYPCATUIL MyYMKHH
D)= =D"(4,¢) cE(D) (2.22)

bynman kenmn0 yukagu camapand rwiamnap kymamra E(D) 6Vin smac Ba
YeKJIaHT aH.

Teopema ncO0TH. 3apypiIvK AP TUHUHT TYFPUIUTH
X eED)=>x eD 4L, E)nmpu E=f(x"),1>0
Mootunn Teckapu TOMaHAaH Kypcaramus:. (apa3 Kumaiawk, (2.12)-

(1.13) macananunr Gasu Omp camapamu mianu X*, £=f (x ), A > 006¥yiranga
(2.18),(2.19) macananuur ontuman wianud OyiMacud. D(E) kyrmumru X* miaHHA
Y3 Muura ONMIIMHM XucoOra onainuk, aemak (2.20) ra acocan D' (1,&) # J.
Maiima X €D (4,&6). Vmma FX ,A)>F(X,1) 6a x €D(&), sabHmM
X ¢x" ékm X ¢E(D). Kapama kapmmmkka Kenmuk, (apas HOTyrpu X*
(2.18),(2.19) macanmanunr ontuMman IiaHd. Erapmummk (2.22) myHocabatiaH
kenub yukaau. Teopema ucOOTIaHIN.

Teopemara MyBo(uK OepuiaraH MacajlaHMHI ©Oapuya camapaliu
cunmiiapuiu Toruin y4uyH (2.18),(2.19) macamanu (2.16) makcan (yHknuscu
OWJIaH IOKOPHUIAry AITOPUTM EpJaMuia edaMu3. YOy alrOpUTMHU HOYHU3UKIIN

KYTI KPUTEPUSIIMK MacajlaJlapHU €YUIIra XaM Ky JUlall MyMKHH.
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111 600. leTepMmuHMpIaHTraH KYIIKPATEPUSJINK MACAJIATAPHH €YU I

Y4YH AACTYPUil BOCUTAJTAPHU HILIA0 YMKHULI

1. KynkpuTepusyinK MacaJaJlapHi eYHITHUHT JUAJIOT MPoLeaypaiapu

YMyMuii MabaIyMOTIap Ba VCVIUIADHUHT Haszapui acociapu. 10—15

Human Oy€H TaIKUKO TYMIIApHUHT TUKKATHHH Kajn0 KUino kemaérraH 0ObeKTHB
MOJIeJUIap acocujaa TY3WIraH KYI KPUTEPUSUIMK Macaianap CUH(PH MaBxKy[
O0ynu0, y MaTeMaTHK NMPOTpaMMAaNAIITUPULITHUAHT KYTT KPUTEPUSIIUK Macananap u
xucoOanaau. byHnail KU3UKyBUMIMKHUHT cabalu ymly macajajJapHUHT KEHT
TApKAITaHJIMTHIMD: yJdap WKTUCOJWM, TAIUKWIMH Ba TEXHUK €YUMIIApHU
acocnanina yuypaiau. ynnail Km0 KYMUWIMK UKTUCOAWN MacaiajJapHUHT
eunmiiapu cudarura Oupnanura Oup Heuta ( oxarga Oup Oupura kKapama-
Kapu) Tanabnap Kyhwiaau. MacanaH, unuiad 4YMKapuil pexacu maio
KPUTEPUSICHU, MaXCYJIOT y3ura Tyllap HapXu, MaxCYJIOTIApHUHI OUp TEKHC
YUKAPWIMIIKM Ba X. AHMKKM KpUTEpHIap KYIUIMTHH XUCOOTa OJIMII MYXHUM
WUKTHUCOUHN KapOpJIapHH PalMOHAJ acociad O epuiira UMKOHUAT Oepaiu.

MaremaTik nporpaMMaialiTUPUIITHUHT KYT KPUTEPUSIIMK MacaiajapHu
€YU YUyH KeHUHTY HIUIapy caMapalii e4MMIIapHU TOTIUII YYYH €4UMIIapHUHT
MYMKUH OVITaH KYIUIMTUHA TaaKUKOT Kwmim Owinan Oupra KKIII HuHTr
YCTYHJIMTHHYU aHWKJIAII FOSICUTA acOCIIaHTaH HIONIUII Ky JUTaHWIMoKaa [7].

Bynpiail éHIOMMITHUHT amalra OIIMPHUILI BOCUTACH OV 110 MHCOH-MaIllMHa
(MIM) npouenypanapu Xuco01aHay Ba yJIapHU UHTEPAKTHUB JUAJIOT TIPOIEAypa
ned xaM aTalagu.

UM mpouenypacu ogam KKII 6mnan OXM opacumarun y3opa anoka
IMKIMK ckapaéHHu Ownnupaau. Huxkn OXM ga amanra ommpuiaauras.
Mynokar xapaéanaa KKII mMacanaHuHr XyCyCHUsUIapUHHM, Y3WHUHI YCTYHJIUK
OepuIl MyMKUHJIMTUHA aHUKJIAMIM Ba KyMM4a ax00poT Oepau, yHra acocaH
OXM MykaMMalMpOK euuMiIapHu kentupud uyukapanu. Ulynnait kuamb pean
Macaia e4MIla Y3uHU Y31 YKUTHIL amalira Olaiv Ba Kapop KaOdyil KWIMIIHUHT

OyHali cucTeMalapuHUHT camapanopiuruiu. XKapaéu tyrawanaau arap 9 XM
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KKLII ygyyn Makyn 6YiaraH e4uMHHU KeITUPUO YMKapca Ba y HT SXIIM €UUMHU
TOTIMII XapaKaTHHU JaBOM 3TTHPHUIIHUA MYBO(HUK Kypmaca.

VM npoueaypanapuHu Ty3ulia naigo 0ynaguraH MyxXuM caBoJUIapaH
oupu,- OXM Ounan ojgam opacujard BazudaHu Kaiaid TakCUMIIAIl Ba
MYJIOKaTHH Kajlail TalKWUIAIITUPUII Kepak —oJarja yMyMHUH Xapakrepaaru
takmudiaap Oepwiaau. xap Oupura nryHaad Basuda OepuIll Kepak YHH SIXIIH
Oaxkapa omaguran OyicwmH. AMMoO OyHmaid TaknmuduapHu amMannii Oakapuii
HUXOSTAA KUMMH Ba YHUHT Y3M MYCTaKWJI Mypakkad Macamagup. Yoy
MacCaJlaHUHI aCOCJIAHTaH €YUMH KYPUIAETTaH MacaJaJapHUHT XyCYCHUSITIIApUHU
TAQAKUK KWIKIIHA Ba KAapop KWIMII >KapaéHUJa WHCOHHHUHT TaBCU(DUHU
YpraHuiiHu Tanad 3Taau.

Kymnaran UMM npouenypainapuHuUHT OO0BEKTH cudaruga Kylujaaru

YU3UKJIM NPOTrpaMMANAIITUPUIIHUHT Ky KPUTEPUSIIIMK Macajlacy XMcoOIaHaIu.

Yiby caxora €ryBuun
D ={Ax =b,x 20,1 =1,...,n} (3.1)
Ba Kyhuaaru MakcaJ byHKIUsIIApHU

MaKCHUMaJUIAIITUPYBYU(MUHMALIAILITUPYBY N )
c,(x)=>c,x,, k=1..,N (3.2)
i=1

BEKTOp X= (X1, ..., Xn )' TOIHII Tanad KWIMHCHH, Oy epma A- pXxn-
marpuiia, b- p- Bexkrtop. by meranm: camapanu edymmiap (Iapero-onTHMa)
kymmruaa x* eanvam tormm kepak, KKIL HuHr HOMabiym Oyaran ¢oiina
dbyHKIHsICUTa SKCTpEMal KHiMaT OepCUH:

x*=arg max V(z), (3.3)

6y epaga Z =(C,(X),....c,(x")). [7] nmpna ymby macamara KMaupuuI
Macajgacl Ba MaKCaJId TPOTPaMMAJAIITUPUII Macaiajapyd OJIU0 KEeIWHHUIIN
KypCaTWJIraH.

UM npoueaypacu ymymuii cxemacu. Oiuaud autwiranaex, WM
nporenypacu KeTMa-KeT ajaMammO KeTyBYd TaxX I Ba ONTHMAaUIAIITHPUII

dazanapugan udopar. @aza y3 nunra Oup HeuTa KaJjaMJIapHU OJIMIIA MYMKHH.
ou



Ontumannamrrupui ¢azacu. D XM:

A) Onmuarun xagamaa KKII gan ommuran ax6opotHu (oiigananuod
MYMKHUH OYJIraH €4UMJIAPHUHT STHTY coXacuuu D! makmantupwui;

b) sHrm mabaymotiapra Moc x' eaumMau xpcoOam (YHH XapaKTepiIoBUH
Z' BeKTOp OWIIaH);

B) xyummMua axO0pOTHU KEATUPUO YUKAPHILL.

Taxmun ¢azacu. KK

I') onmuHATaH eyMMHM OaxXOJalIn — €4UM MaKyJl OyJHIIN OYIMacCIUT HHH
aHMKJIaan. Arap Makyn Oyica, y XoJjia mpoleaypa Tyraiau, Makyi OyiMaca
OXM HUHT KymMMYa aXO0pOTUHU TaX) U KWJIaIH,

) sarm X*! eunMHM TomMmra €épaaM OepaJuraH Y3WHUHT KyIIMMua
axO0OpOTHHH |, TIAKIITAHTUPATH.

FOkopuna kypcarwiran macajalapHu €4uil Y4yH Ty3uwiaran MM —
npoueaypaiapu Oup OupuaaH Ma3MyHH Ba xap Oup KagamMaud OaKapuiil
ycyiutapu ousiad dhapK KujIaau.

NM-tiponienypaapuHUHT camapaiinry 3HT Ky gapakana KK 6unan
OXM apacumarn anoka Xycycusitura OOfnmuK Oymagu Ba y e, [9BM
axOOpOTIapHUHT COHM Ba cudarn OwiraH wudomamaHagu. YOy HyKTau
Hazapaan UM npouenypacunu 3 rypyxra axxparca 0yiaau.

Tyrpu HUM-npoueaypanapu. IlpouenypanapHunr Oy TUnHMaa ojam
TYFpUAAH TYFPU YCTYHJMKKA dSra €YUMHHM KUIUPaaWd, YHU XucoOmamra
MYMKUHJIMK O€pyBUM Xap OMp KEMMHIM Kajamjaa SIHTU €4uM X' €K SIHTU
napameTpyapuu anukigaau. Illynmai kw0, TyFpu mnponeaypaiapaa A
Kagamu nyk. Tyrpu npouenypanap acocuaa KKII kpurepusinap opacuna 3apyp
KOIIPOMHUCCHHU OCOH TOTIaIy Ba YHTa (pakaT MyMKHH OYJraH eduMiiap COXaCHHHU
Yyprauuii 3apyp Aerad Gukp Eraau.

BekTopiaapau 0OaxoJsiaml mpoueaypajiapu. Yuly mpoleaypaiapaa
KKII 6eBocuta yHra kpurepuitap ¢aszocuaa BeKTOpiap KYpUHHUILINAA
OepwiaraH €YUMJIAPHUHT albTEPHATUB BapUAHTIAPWHUHT (POUTATMITUTHHHA

OaxoIanau.
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Haitep — JxoddpuoH nporeaypacu.

Kamam b. X! anukaanagu, Z' xucoO1aHaIu.

Kanam B yTka3ub robopunaau.

Kanam I'. Z', am KKII Taxmin kuwnagu. By npotenypana lnmp ax6opoTu
OXM Owan Auanora makulaHaii Ba Kyluaaru xapakariapaad uoopar.

a) eunMm Hykracuga KKII ammamrupum — ko3dduueHTIapunm
anukaanau: r-{o(z)}.

bynna kpurepuan ¢azonunr xoxiarad Hykracu yuyH KK xapkannaii C;
KpUTEpUira MOC IUIyHJAall apTTupMa oOj, KypcaTHIl MyMKHH Ba Yy Tyia
KOMIIEHCALUSJIAHUIIA MYMKUH C TastH4 KPUTEPUHHHUHT KMMaTHHU | OupirKka
KaMalTUpHIL OuiaH neraH Kydiuk Qapa3 ¢oiinanannirad. Hatmxana onvHran
anmMarTupuin kodhuimentnapu S = (8., 8, 1,1, 8y.1r- 0y ) KKII HUHT dolina
byHKUMSCHU TPAANESHTUHN Z HYKTaJa aHUKJIal 1.

0) @panka-Bynpd ycymn €pnamuna eanmiap (azocuma lymp ra moc
Hr saxmm WyHammm d ! aHukmaHagm Ba y Oyiuda Xapakar (oiima
(YHKIMSCUHUHT MaKCUMAJl Y CHUIIIATA OJINO KeJaau .

B) WyHaimm OyiiMya KaJaMHU  aHUKIOBUM T, :%,r =1...,R,
HapaMEeTPHUHT OJZIMHHAH TAaHJIAHTaH TYpJard Kuiimamiapu yayH O0apua K mapaa

c, (x"+t d") xucobmamanu. Harmwxkamapu N ityn Ba R+1 ycTymnapra sra

kanBai kKypunuimaa KKII ra TaBcus KumuHaau.
T) Kanpaman taxymn kumuo, KK t; kamaman Tanmaiay Ba mry

i+l

OMJIaH STHIM HYKTa aHuKIaHamqd X ' =X' +d't .

KpurepuillapHUHI KaHOATIAHTHPYBYU KHUMATIAPUH KUAUPYBYU
npoueaypasap. Ymoy rypyxra myagaii UM —npouenypanapu éraau, ynapaa
KKII equm HyKTanapaa KpUTEpHUsIIAPHUHT KHMMallapura 9eKJI0BIap Kynnuo €xku

yAapHH Y3TapTHPHUII OPKAIM KAHOATIAHTHPYBUHM | edMMHUHT KuiiMaTiapuHU

Ci(X) KuIMpHII MacajJaCuHH €YaIH.
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STEM npouenypacu [/] OupuH4YM wIyHDAl mOpoleaypaiapaaH
XHCOOJIaHA/IN

Kagam Al. KpurepusnapHuHr HHCOWN KUHMATIIADUHUHT OHI KaTTa
CyMMacuraMoc A Ba3HJap CUCTEMAacH XHCOOIaHaIH.

Kanam b . xI equum Ba BekTop 2! xucoOmaHagu.

Kanam Bi. I3pm ={x ' ,maxc, (x '),k =1,...,N } axGopoT maxsuiasay.

Kamam I'' JTi , Arap z' ¢, y xomma 1o KKIII kaiicu xputepusiapaan
Ovpu SHr EMOH KAHOATIAHTUPYBYM Ba YHU KaHIIAra SIXIIANAII KEPaKIUTHHU
kypcaranu. IUlywmait ka6, 1, ={F (z')I!} Oy epma F (z')-
XapaKTePUCTUK KPUTEPUAI BEKTOP Ba YHUHT -4 KOMIIOHGHTH 1 TeHT,
kosramnapu N— 1 komonenTanap O ra tenr; | — kaHoaTmanTupuin 6ycaracu
MUKIOPH.

Kagam A*l, MyMkuH OyiraH CYMMJIAPHUHI SHTH COXAcH aHHMKJIAHAIU
(D' coxaea cj(X)>l; myHOCOOar Kymnamm).

Kanam b1, xi*1 equm Ba BekTop Z'*! XpcoOaHaIu.

Kamam B*1, A+l BasHmap xucoOmaHau.

Isem ={z ', maxc, (x'),k =1,...,N } xabapu maxmuianaam Ba XaKo3o.
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2. Moae/L1alITHPUII MACAJIATIAPUHYI COHJIM AMAJITA O IMPUIIHUHT

AACTYPUH BOCUTAJIAPH

3amoHaBuii OXM  JapHUHI  @XpaiMmailguraH KacmMu — Oy
KypWIMaJIapHUHT MyMKUHYWIMKIAPUHA Ba YIAPHUHT KYJUTAHWIUII COXalapuHU
KEHraTyBYM JacTypUil TabMUHOT TH3UMJIApU XucoOiaHagu. Jlactypwii
TabMUHOT TU3MMJIADM MHCOH Ba MAIMHAHUHI TEXHUK KypHJIMAacH opacujaa
OormoBun  BazudacwHWM ~ Oaxapwm ~ OWjmaH  OuprajvMKTa  YJIapHH
aBTOMAaTJIAIUTUP ALY,

Hactypnam ti3umu (JIT) ne6 macamamapam DXM aa AacTypJialiHH
aBTOMATJAIUTUPYBYM JAcTypjiap Maxkmyacura atunanu. JlacTypiam TU3UMU
JNacTyp Ty3yBUMHM YHUHI Y4YyH HOKyJail OyiraH MaliMHa TUIMAA AAacTyp
TY3UIIJaH 030] KWJIaJd Ba IOKapu OOCKMYIAru TWJI MYMKYHUWIMKIApUIaH
doiimananuil  MMKOHUATHHUA sAparaau. Opjarra, gacTypJiall TU3UMIIApU
JacTypJiail TWUIAPUHUHT TapUPIIaHUIDIApUH, YIIOY THUIAp1aH Tap>KUMaloBUH
TU3UMJIAPAM Ba CTaHAAPT TU3UMJIIAPHUHT ETWIUIITaH OWOIMOTeKacWuHU Y3
umMra ojaau. Jlactypiam TWIMHMA Ba YHUHT aMalira OLIMPWIMILMH aXXpaTHIIl
MYXHM.

Jactyp — Oy MacajaHuHI e€4YMMHUra OJu0O KeIyBUM KOMIBIOTED
KOMaHJaJIapy KETMA-KETJIUTH.

Hactypnap komiutekcu (JIK) — Oup-Oupu Ovian OOFIUKAAru TH3UMJIap
OupuKMacHu.

Jactypuii TabMUHOT — Oy O3JEKTpOH XucoOjam  MaldHaizapuia
Oaxapuira Taép, CWUHOBIAH YTrad, saxmm dGodgamanum &EpaaMu  OwiaH
TabMHUHJIAHTAH  JacTypjiap Ba ynap OwiaH OOFIMK  MabIyMOTJIApHUHT
OMpuKMacura auTHIaIH.

Tun — Oy [HacTypHU TalIKWJI ATYBYM €E3yBlIAap TU3MMHH AaHUKJIOBUH
Kouaanap OMpUKMAacH, IpaMMaTHK Ty3WJIMallap, CUHTAKCHUC Ba CEMAHTHKA.

TuaHUHT amaira OIMPUIMIIM — Oy FOKOpU OOCKUYTAaru Twijaa €3Wira

éBYBJIapHI/I MalHa KOMaHJaJlapu  KCETMa-KETIIMI'Ura S'ITKEBYB‘-IH THU3HUM.
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Jactypyam TWUIapUHU MalllMHAa/Ja amaira OIMPYBYW JACTypiap/laH acocuil
WKKHU TYpU MaBXy]l: KOMOWIATOPJIap Ba MHTEPIIpETaTOpJiap.

Kommnunsitop rokopu 60ckuuTa €3WiraH TU3UM MaTHUH TYJa Y3JIMKCHU3
Kapa€H JaBoMHja MallliHa TWIMra Tap>kuma Kwiaaud. Hatwxkana manmHaBuii
KOJTaru Tyjia, SXJMT TU3UM sipatuianu. bynnan keiinn XM ymlOy TU3UMHU
KOMIWIATOPHUHT UIITHPOKKUCHU3 Oakapa OJIaix.

Hutepnperarop KeTMa-KeT AacTypHH OUp omeparopiaH TaxJIvil KUJaH,
Oy epma y Iokopu OOCKMUTard THiIAa €E3WraH xXap OWp CHUHTAKCHCIIHK
Ty3WJIMaH{ MallliHa KOJWTa YTKa3aau Ba OMpUAaH KEHWMH OUpUHU Oakapaiu.
AbHu, OWpHWHYM ONEPATOPHM MalllMHA KOJWTa YTKa3zaau, YHH Oaxkapaniw,
UKKUHYM OIEpaTOpHU MallMHAa KoJura YTKa3zaad, yHU Oaxapanw,...Ba X.
WNuTepnperarop MHTEpHNpPETALUIIAHYBYM TU3UM OWJIaH OWUprajukra XamMma
BaKT/a €/1Ta KOWIAIMUIIY apT, Oy KYTpaK €1 XaKMUHU Tajlad KUiaau.

KoMIunsuusiaimHuAr - aCOCUM  FOTYFU, Taép TU3UMHHUHT OaKapHIll
Te3mru. MHTepnpeTanvsiiaHyBUl TH3UM KOMITWISIIUSUIAHYBYWTA KaparaHjaa
CeknH Oaxapwiaau, cababm uWHTEepIpeTarop Oakapuil KapaéHuaa MOC
KOMaHJaJIap KEeTMa-KeTJIIMTUHU Ty3u0 Oopanu. JIekuH, HHTepIpeTalrsIOHyBUH
TWI ypraHyBYM Ty3yBYM YUYH XKyJa KyJail XxucoOmaHaau. Y xap Oup aMaJHUHT
HATMO)KAaCUHU TEKIIMPUII WUMKOHMHM Oepaau. BbyHmail Tun guanor Typaaru
TU3UM TY3UII YUYyH Ky/1a MaKya Oy ajiu.

JlacTypiaap KOMIUIEKCMHM sipaTMil  Oockuwiaapu. Jlactypinap
KOMILJIEKCH sIpaTHIll 00CKUYJIapH Ky uaaruiapad noopar:

1. TexHuk MacajiaHu TYy3HIIL

1.1. Onepannon Tr3umun Tawani - MS DOS, Windows, Windows NT

1.2. lacTypyiap KOMIUIEKCUHUHT TapMOKJa WILIANl €KUM WUIUIAMacIUTHUH
aHMK/IAIL.

1.3. Mabsaymomnap ©Oazacuman (Qoligamanum Kepak EKM  Kepak
AMACIUTUHU aHUKJIAIIL.

1.4. Macananu euuil yCyJIapUHU TaHJIAIIL
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1.5. Macananap cuH(UHU edyagurad yMyMUAd alfOPUTMHH UILIA0 YHUKHIL
Ba MabJIyMOTJIAQPHUHT TY3WIUIINHNA aHUKJIALL.

1.6. ®oitnananyBurHUHT UHTEp(deiicra TaTaOMHN aHUKJIAILL.

2. Texnuk noinxa Taépiarll.

2.1. MabiiyMOTIapHHU KaiiTa UIUIOBYHM AITOPUTMIIAPHU UIIIA0 YUKUII

2.2. Slkka TM3UMUN MOJYyJUIapJaH Ty3WIraH AacTypiap KOMIUIEKCHHUHT
WYKY TYy3WIMaCUHU UILIa0 YHUKUIIL

2.3. JlacTypuii MOTyJUTApHU SPATHII BOCUTAIAPUHN TaHJIAIIL.

3. U noimxacuHu Uutad YUKHIII .

3.1. lacTypuii MOy/UTapHU UIIUIA0 YUKHIII

3.2. actypnaii €Kk TU3UMHIA KOJTHH SPATHILL

3.3. lacTypuii KOMIUIEKCH XOTaJITApUHU Ty3aTHIIL

3.4. lacTypuii KOMIUIEKCHUHT UIITa TaéPIUTMHUA TEKIIHPHUILL.

3.5. actypuii kommiekcu doiiianaHyBuuiIap ya4yH €paam spaTulll.

JacTtypuiit.  koMIUIEeKCH  Ty3WJaMacu. JlacTypuil  KOMIUIEKCH
apXUTeKTypacu  Oup-Ompm  Owman  OOFJaHTaH  JacTypHil  MOJYJUIap
OmpukMacugan noopar Oyaau.

Monayns — Oy TU3UMHHHT Y3 ojaura Oup KucMm OYnImO, y aHHWK Oup
KYJUIAaHWIKIITA 3Ta Ba Y3WHUHT Ba3udacuHu OomKa MOAYJIapJaH MYCTaKHI
Oaxxapaju.

JlacTypuil KOMIUIEKCH WYKHM Ty3yiMmara sra. byHnail kw0 nactypuid
KOMIUIEKCH Ty3yJIMasall KyMuaaru Ky 1auIMKIapHU sipaTaau.

® SpaTHUILL

e J[acTypJalll.

® XOTaJIAPHU TYy3aTHIIL

® 1aCTypUH KOMIUIEKCHUTa Y3rapTUPHUIILIIAP KAPUTHILL

Mo nysutapHUHT 3HT KyT KyJUIAHWIAJAUTaH TYPJApH:

e bom MOAYJIb — I[aCTypI/Iﬁ KOMIUICKCUHU HIIT'a TYHIUpaau, 60U1Kapaz[1/1.

¢ bomkapyB4uu MO 1yb — OOIIIKAa MOTYJIAPHU HIITA TYITUPA]IH.
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e Muu Moyiuiap — KaidTa uiuiai Bazudacunu 6baxapaiu.

e Xu3Mar MoAaylap Ba OuONMMOTEKanap, YTWIMTIAp — XU3Mar
byHKIMSIIApUHU OaXkapaii.

Xap Oup Monyn y¥3 onmgura Oup Qaitn typuna sparwiagu. Jlactypuit

KOMIUIEKCH MIUIAIM y4yH Oapya JacTypuil MoAysuiap Tyiaa Oy auim 3apyp.

ol MOAYJIb I

Moayas 1 I Moayan 2. IMpouenypanap, odbeKTIap Ba MouyJan K'
KaiiTa uuuiam ycyJUIapuHHHT

OndanoTeKaJIapu

|| Hpoueaypa 1 || O0BeKT AI . Meton 1

IMpouenypa 2 — I — MeTon 2
— | O0obekT D I ]

— IIpoueaypa N —1 Metoa M

HEE
Ll Ll

3.1-pacm. bom Momyn cxemacu

dougagaHyBuUd HHTepPeiicuHu Jouuxagam. Jluamor pexumu.
Kynumnmk pacTypuil KOMIUIEKCJIAp AHAIOr pexumuaa unuanau. [uanor
pexumuna ¢GoigaTaHyBuYd TabCHpHUIA KalTa wWnuiam (yHKIUSIapU UIIra
Tylaau, OOBEKTIAPHUHI XOCCalapu Yy3rapaad, MabIyMOTIapHU Oocmara
YUKApUII TapaMeTpiiapu CO3JIaHaau Ba Oaxxkapwiaau. MeHwomap HepapXuK
Oy 1m0 MUKKM NapakaJard MEHIoJap/1aH TYPUIIA MyMKHH.

Jlnasor TH3MMIIAP MTHUHT TapKUOH:

e MeHio — (oinaranyBuura OepwiraH aJbTCPHATUB KalTa HIILIAIIT
byHKIMsIIapu pydxatuaad OMpUHY TaHIa Takim KuanHaau. MeHro ¥3 nauia

U4YMa-14 JKOWUJIALTaH MEHIOJIAp JaH TYPUILIU MyMKUH.
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o (CaBoi-kaBoO xapakaTh — OepwiraH MYMKUH OYyJiraHn KuiMariap
pyiixaru, Macanan Xa/lyk

¢ bepunran gopmar 6y iinda caBoJi — KaUTIMA Cy3 €KW ran EpaaMmua.

Jluanor xapaéH Moc SIPATHIraH CLeHApHil Gy ifinda GomKapHia. YHia
Ky uaruiap aHuKJIaHaIu:

e J/lnanorHuHT OONUIAHHUII MOMEHTH;

e /luanoruu aparyB4u — 0JiaM EKU TU3UM,

¢ JlnamoTHUHT Ma3MyHHU Ba Mapamerpiapu — xabap, MEHIOHUHT TapKUOU
Ba TY3WIHILH, dKpaH (popmanapu;

o TU3VMMHMHT IHAJIOTHY SKYHJIAITA KaBOOU.

Juanor >xapaeHnHu Ba (oimamaHyBUM HHTEP(PEHCUHU SpaTUIl yIyH
00BEeKTra WYHANTHUPWITAH JacTypjall BocUTamapuaad (oHIaIaHIaIu.
Y napHUHT TapkuOUTa KyWuaaruiaap KUpaau:

e MeHroyapHU Ty3yBYWIap (OOIII Ba MUKH MCHIOJAPHH SIPATHII YIYH);

e DKpaH Gpopmarapu KOHCTPYKTOPH.

Juanor oitHanapu Kyiuaaru OOIIKAPHII dJICMEHTIapUAaH Typaju.

e Xabap MaTHJIapUJIaH;

e QolitalaHyBYU KUPUTAAUTAaH MabJIyMOTIIap MOMIaHIIApU/IAH;

e Tannam yayH MyMKHH OYJraH XoJjamiap pyixary;

e Tyrmanap, axparyBuuiap Ba X.K.

Jactypuii makeTHH sipatuin Twid. JlacTypuil KyJUlaHMalapHU UILIa0
YUKHIITa aCOCJIaHraH Xap KW MHCTpyMeHTall Bocutanap uimaa Delphi erakun
YypuriapHu srawtaiau. Delphi xap xun ctakra sra QoiimaianyBuuiap ydyH
OMpAEK KU3UKHUII TYFAUPaaAW, YyHKA YHH (QoimamaHuill XamMMa TOMOHIaH
KyJUlaHMa WIuiad Jukuipa ycTyHimk Oepamu. Delphi épmamuna sxyma xyn
COHIArW KyJUlaHMaJlap Ty3WwiraH, VyHjiaraH  ¢upMajiap Ba MHHIJIaraf
JacTypyYmIap yHra KyIiMM4a KOMIOHEHTaJIapHU UITad YMKMOK/A.

Bbynra cab6a® Gapuara TaHWIraH OLIKOPAIMKKA aCOCJAHraH XoJiga Oomka
JacTypuil TU3UMJapra HucOaraH KyJUlaHMajapra OyiraH TajabiapHU Tyia

58



KaHOATJIAHTHPUIIMAND. XaKukataa xam , Delphi éppamuna xymmanmanap te3
TY3WIa[H{, YHUHT WHTEPAKTHBIMK MYXUTH OwiaH Hnuiad 4YWKapyBUYMHUHT
y3apo Xapakarjaapyu WYKHU 3UIAUAATIAa yYpaManIn, akCuH4Ya KyJalJIMK TYMFyCHH
tyrnupanu. Wnoad yukapyBum Oenrmim KowpaimapHu —cakimarannga Delphi
KyJutanManap 3¢dekTuB  xucoOJiaHaAu Ba yJap MINOHYJIM, I WIUIaIia

OJITUHJIaH OCNTWIM axBoJira ara Oyiamu.

7= Delphi 7 - Project1

‘ Fil= Edit Search Miew Project Run  Component  Database  Tools  Window  Help “ <MNone:
T e = gl oo . 4 »
0 -3 | = = | @] (=] ‘ dgp || =tandard I.-’-'-.u:lu:htlnnall Wind2 | Sustem | Datadccess | Data Eontectl .

sana|e-n:e|ls OF RANEwr o By

3.2-pacm. bom oiina

Delphi makern — Borland xopnopammscuanar — Paskal T
KOMIHJISITOPJIApH WY HATMIIDIAPMHUHT TaBOMH XucoOananu. Paskal Tvm ouii
O0ymmO, yHAaru y3rapyBUWJIAPHUHT THIUIAPWH TEKIIUPUO TYPHUIIT WMKOHUSTH
XaToJIapHHA 3pTa TOMWIIra MMKOH Oepamu. Borland xopmopammscu moummuii
Typaa TiHA 00UTHO Oopanm. [lackamauar 4.0 Bepcusicuaad O0onniad aroxumaa
KOMIWIBILMSATIAI KypoJlapu Kyumwiran Oyica, cyHrpa 5.5 Bepcuscuiax
oonuad oOBeKkTIap makmo OVimu, anm 6 BepcuscumaHn 6omniad Turbo Vision
KJ1accaapy OMOIMOTEKACH KY TN Bay TEKCTIIM PEXKUM/Ia OWHANIAP TU3UMUHH
U0 YUKUIITa WHTErpAUIAITaH MYXUTHH Y3 WYHMra OJyBYHM JAacTypHid
MaxcyJoTyiapJaH OUpH d/IU.

Delphi ma xymmanumu6 Oopumusatran [lackanb THIM BEPCHACH Y3UHHHT
UMKOHUATIapu Oyihnda C++ tumura skuamamanu. C++ ra xoc Oyarax
MexaHu3uMIIap ae6 daxarruHa Kyn Typin Kacamwmk xoccacu Delphi ma #iyk..
[lackanp TWIMH KYyJUIAHWJIWII OPTUKMAYWIMKIAPU AHHWK Ky3Ta TallUlaHaJu.
bupurunman Visual BasiC opanvk KOJHU WHTEPNPANMSIOBYH TWII OYIraHd
y4yH Ba ukuHUugaH C++ Twmaan y3raqamury [lackai THIMHUHT CUHTAKC UC U
KyJla Te3 UIDIaBYM KOMITWIATOPIAPHU IPATHIITa UMKOHUST Oepajiu.

Twsumnamrrupumr - myxuta  Visual — Basic  maketun — sciaraum.

doiimamanyBun uXTUEpUIAa Oup Heua OViak ouHamap OYImO, yjaap MEHIO,
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MHCTPYMEHTJIAp MaHeNN, 00BEKTIIMK HHCIIEKTOP, 00BEKTIIMK Opay3ep, IPOEKTTH

OOIIKapHUIll OMHACH Ba PEIAKTOP XUCOOIaHAIH.

3.3-pacm. Gopmanap oOMHACH.

Delphi Bnief manomarm  TexkcTim pemakropra 3ra OyimO, yHUHT
tyrmaapu  WINdOwWS crangapTura TyFpH Kejlaau Ba HIerapajaHMarad 0exop
st amamu Undo ra sra. Xo3upru BakuTAa MapT OYJraH THU3UMIIAPHUHT
JEKCUK DJJIEMEHTJIApUH paHrjap OwWwiaH  KUPUTHIN aMajira OIIUpHUIaIu.
K¥ymnanmanu Ty3umn »xkapaéHu ocoH. PopMaHM TaHJIa0 XOCCaJlapHU aHMKJIA0,
yHIFa TETUUUIM KOMIIOHEHTJIAapHU: MEHI0, HWHCTPYMEHTAJUIMK MaHeap,
axBoJUIap Mynu Ba X.3 KYWUO, yTapHUHT XOCCaapuHU YpHATUO Ba YHAAH CYHT
KOJI PElaKTopu €paaMKia BakealapAu KailTa WIUIaBYM JacTyp €E3UII Kepak
oynaau. OOBEKTINK UHCIIEKTOp €pJaMKia KOMIIOHEHTaJIap XOccalapy Ba yHra
OOFNMK BOKeasap YpHaTuiaguran 0yica, oObeKTIMK Opay3epaa cuHpIapHUHT
yCyJulapy Ba XOcCcallapuH, MailJOHJIapU TU3UMUH KypHuIlra 0y naau.

dopmanap Au3alHEpUIaH Yall TOMOHA CHU3 OOBEKTIAp WHCIEKTOPUHHU
KYPHUIIMHTU3 MYMKUH. By olHamarm MabiaymMoTiaap ¢opmana TaHJIAHTaH
OOBEKTHUHT THUIUTAa Kapab, y3rapmb Oopwummra >bTHOOp OcepmHr. Xap Oup
KOMIIOHEHT Oy O0OBEKTAMP, Ba YHUHI KYPHUHHUILIM XamMJa XapaKaTuHU 00BEKTIIAp

MHCIIEKTOPU €plaMuia Y3rap TUPUIL MyMKUHIUTMHU YHYTMAHT !
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il
IFu:urnﬂ TFarm1 - I
Froperties I E\fentgl !
Align alMone -
AlphaBlend  |Falze
AlphaBlendyall 255
FHanchors [akLeftakTop]
AutoSecroll True
AutoSize Falze
BiDitdode bdLeftT oRight
FHBorderlcons | [BiSystembd enu,
BorderSiyle | beSizeable
Border/idth |0
Caption Form1

3.4-pacm. OOBEKTIap HHCTIEKTOPH.

OObeKTIap MHCHEKTOPU >KOPUH OOBEKTHUHI XapaKaTIApUHU aHUKJIAII
y4yH WMKKM caxudanaH Tamkuwl TonradH. bupunum caxuda — Xycycusariap
pyiixatu Oyica, MKKMHYUCU OOBEKTHUHI Xojamiapu pyixaruaup. XKopuit
OOBEKTHUHI OUPOp TOMOHMHHU Y3TapTUpHII Kepak Oyica, cu3 andarrta
OO0beKmIap MHCIEKTOpUTra MypoOskaaT KUJIMIIMHTH3 Kepak. MHUCOJd Yy4yH cu3
TLabel snemMeHTHHHMHT HOMWHH Y3rapTHpHWIIMHTH3, €ku yHHHT Caption, Left,
Top, Height, Ba Width kabu xycycusarnmapu ¢EpnamMuaa >KOUIAMIMIINHA
Y3rap TUPUIIUHT U3 MyMKHH.

OObekTnap HMHCHEKTOPU ONHACUHMHI KylHM KUCMuZaru caxuda
HOMJIApUJIaH OOBEKTIAPHUHI XyCYCHSTIApU Ba XOJIATJapyu OWHACUTA YTHUII
MyMKHUH. XoJaTiap caxudacu AacTyp MaTHU Myxappupu OujiaH OeBocHTa
OoFuK 0Y1m0, yHIaru XoNaTIapHUHT UXTUEPUNCUTA CHIKOHYAHU UKKU MapTa
0occak, OOBEKTHUHI LIy XOJIaTUra TETHIUIM JAcTyp capiiaBXacu Myxappupjaa
naiino Oynaaum Ba cu3ra Iry XoJjarga OaxapuiaJuraH HIDIAPHUA JacTyp

KYPUHUIIHIA €3UTIT UIMKOHUSTH OepUiIau.
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B tablepie.pas -10Oj x|
= 1 beemain tEl|:'|'3|:'i'3| - = -
ED PubllShEd {ﬁ-*ﬁ-*ﬁ-*ﬁ-:4ﬁ-ﬁ-:(-ﬁ-:(-:4ﬁ-ﬁ-*ﬁ-***********************!A
-9 BitBtnl { TeaeChart Delphki Comporent Library
- CheckBox1 { Takle Data-Aware Chart Demo
i CheckBoxlC i Copyright (c) 1995-2001 by David Berneda
(@ DataSource’ { A1l pights reserved
[ DBChartl R e e R LTy :
. r
~(3 DBGrid! unit taklepie; o
() Panell o
-~ PlieSeries1 interface
-4 FieSenez]Cl
? Eaj!ngmup_ nses
':; T:I:ullz'l roup SysUtils, WinTypes, WinProcs, Messages, C
G T ablet MAME Formws, Dialogs, S3tdCtrls, Buttons, ExtCtr
f} Tahle1SIZE DETables, Chart, Series, DbhChart, Teengir
(@ TableTWEIG
- Uzes type
TTakbleFPieForm = class (TForm)
T Dl —amd 1 a T 1l — a4 a hl
1| | 3
| | L” | 1% B Inzert W:I:I
|
N ' Buaild /

3.5-pacm. Kogmap oiiHacw.

Project Manajer O0ymak oiiHa OYynm0O, yHIA TPOEKTHU TY3yBUH
Monyiap Ba  dopMmamap Oymanu. Xap Oup MOayJja JAaCTyYpHUHT KOJH
JKOMalraH KaTtajorra uyn kypcatwirad OVnmanu. Kamn  mpudt Ounan
MPOCKTHUHT Y3rapTWJTaH Ba CakjJIOHMaran Oymaru axparwnaad. OWHaHUHT
IOKOPYM TOMOHHJA TyrMajap WUFMHM MaBxXyJ OYmmO, ymap Ky, oJi0
Tamani, OepwiraH MaTHHM Kypcaruil, (OpMaHH KYpCaTHI, OIIUSIapHU
aHWKJIAI, TPOeKT (aia Ba MaTHM OWIaH OWHA Ma3MyHH oOpachja ajioka
YpHaTUIl aMajutlapuHud Oaxkapanu. KoMmusmus peskuMUHN V3 HYHUra OJyBYH
amaJuiap IpOeKT yUyH TyJa Oepuirad 0ynaau.

Visual Component Library (VCL) xoMmoHeHTajap MaIuTpacH
Oymub, YHma Xap XWi KOMIIOHEHTAJIapHU V3 HIIMra OJyBYHM caxudanap

JKOMJIaIiraH.
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7= Delphi 7 - Project1 =10 x|
File Edit Search Wiew Project Run  Component Database Tools  Window Help|

Standard  Additional I'W'inSEl Susteml Data .-'f-.ccessl Data I:Dntrl:ulsl dbEHDrESSI DataSnanl BDE | ALI_'

N mTERLe R RDEERE.

3.6-pacm. KoMmoHeHTaIap maauTpacu.

QdorigananyBun HMHTEPPEHCHHU TY3UII YUyH OepwiraH oOBEKTIap
NaJTUTPACUHUHT 00U OYJuIM - BU3yall AACTypJAITUPUII WHCTPYMEHTIApUHU
TaHjamya acocuit akropnapaan xumobnaHagu. bynna ¢oigananyBun yuyH
MYXUTKa KUPUTWIT€H KOMIIOHGHTAJIAPHUHT COHM OWJaH  JacTypJiall
WHCTPYMEHTHHU TaHJAIIa acOCUi akTopiaapHUHT Oupu xucoOnaHaau. bynma
doiiananyBuy Y4yH OPTaIbIKKA KHPUTHITCH KOMIIOHEHTIIEp CaHbl OniaH Oupra
YIIAPHUHT MOC TypJIApUHUHT 003ap 1a 00p O IHIIM Ba OJIMIIT MyYMKHHIIMTH KaTTa
axaMusITra Jra.

Borland xopmopammscunmar Paskal Twim koMmmasTopu  mMnuiad
YUKYBYWIAp (PUKPUHYA XO3UPTH BaKTAArH KOMIWIATOPJIAP WIIKAA SHT TE3H
XUIIOJIaHAIH. [MpoekT Ty3um mavHOcHuna Delphi 6omka naTerpannamran
MyxuTiaapAaH 03  (apk  KWiIFaHM ~OWilaH  KOMOWIIIUSIAH  KEHHUH
uHTEepIperaropra Takkociaaranga 10-20 kappa Te3 Oakapwiagurad KOJITH
omamu3s. Illy Owman Owmpra Delphi koMnunsTOpuHHHT siHA OWp XYCYCHSATH
KOMIWIBILIUSHAHT TYFPUJAH TYyFPU MalllMHa KOJWra YTKa3WMIM. by
KYJUTAaHMaHUHT OaayKapHIIl TE3JIUTUHH OIIUPAJIH. Delphi vunr crangapt
tabMuHOTHTA 270 Ga3aBwii cHH(IAp HeapapXusIChbIHAH HOOpAT aCOCHM KUpaIu.

Delphi ma xymwianmamapHu — KOpImopaTuB MabIyMOTIap Oa3acu Ba
YhuHIap ydyHXam OMpJIeK SXIIM AacTypiap spaTvil MyMKuaH. Kymumiuk
tomanunad OyHuHr cababunu Delphi auar Windows myxutnaa doiinananyBun
UMHTEp(PENCHHN Ty3UII HU aMajira OLIMPYBYM BOCHUTAa OYIMO KeiaraHu OwuiaH
TYIIyHTHPUII MyMKuHH. Boxkeamapra Oorimk wmoxaen Windows wmyxutuaa
Mypakka® Ba TymryHurn kuiimH Oynnu. Axcunua Delphi na waTepdeiican

UIUIa0 YUKUII JACTyPUH YIyH OCOH OV IO KOJIIH.
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Ymoy cababnan Delphi épmamMuna Ty3unran kyiiaHMmanap WIIOHYWIM Ba
TypryH unuaiiqu. Delphi marxyn oObektnapau: DLL 6ubnmortekanapunun, C
Ba C++ Ta Tyswiran oOwbekmiapuu , OLE cepepnu, VBX o0bextnapunu
donananuimay  Kywaiiau.  Ta€p  KOMMIOHEHTHapaaH uWHulad  TypraH
KYyJUJITaHMaH! T€3 WHWFUII MYMKHH Ba WNUIA0 YHKUITA 000pWIaIUTaH
YUKUMJIAQPHU KaMaUTUPHUIL YIyH 00beKTIapaaH Kaiita (oigananuil MyMKHH.

Busyan kommonentamap OuOmmorexkacu. Delphi ma kymmanmanap
saparuniga (GougaNTaHWIAAUTaH  KOMIIOHEHTANap KYJUIAaHMAaJapHU SPATHUII
MYXUTUTA KApUTWIraH OymuO, yrmapHu Ty3uinAa (QyHAAMEHT POJIMHU
OaxapyBum OOEKTNIap TUIUIApU HUFMHUIAH uOapar Oymamu. By oObekTmap
nurunura Visual Component Library ne6 aramanu.

Delphi gactypnam MyxXUTHUHUHT Tamiku KypuHumm Windowsaa Kypwiil
MYMKHH OYJraH OOIlKa JacTypJiall MyXUTJIApH KYpUHUIIUAAH GapK KHaau.
Macanan, Borland Pascal for Windows 7.0, Borland C++ 4.0, Word for
Windows, Program Manager — Oymapaunar Oapuacu MDI  nmactypiapu
xucoOmananu Ba Delphira yxmamaiign. MDI (Multiple Document Interface) —
OuTTa acocuii OWHAHMHT WYHJAa OWp HEYTa KyWH THIJArd OWHAJIApHH
OOIKApUIITHA OVITTUPATH.

Delphi myxut 3ca, Single Document Interface (SDI) ne6 nHommanyB4u
OolKa XycycusiTra amall KWjlaau Ba alloXyja >KoWnalran Oup HeuTa OWHalaH
uoopar.

Arap cu3 Delphira yxmam SDI mactypnapaan ¢oinanancanrus, 0o1ka
JacTypiap oWHajmapu yHU €nub KyWMacluru ydyH yJapHHM macTra TyHIdpuo
KyWHII Kepak. Arap OomIKa JacTypra YTHII 3apypUATH TYFUIHO KOJIQauTaH
oymnca, Delphi macTtypu Oom oiHacuaard KHYPAUTHPHII TYrMAacHHH OOCHIII
Kkudos.

JlacTypJiain MyXUTHHUHT aCOCHHN TAIIKWII 3TYBUYMWIIAPH.

Kyitnna Delphinuar acocuil Tallkui 3TyBUMIAPU KENTUPUITaH:

®opmanap nuzaitHepu (Form Designer)

Hactyp matau myxappupu (Editor Window)
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Kommnonentnap tymiamu (Component Palette)

Oo6bextnap uncnekropu (Object Inspector)

Epnam Tuzumu (On-line help)

Delphinuar Oynmapnan Tamkapu cu3ra JacTyplialll MyXUTH Ba JacTypHU

CO3J1alll YIYH XU3MAT KWJIIYBYU TU3UM MCHIOCH, YCKYHAJIAp YNU3TN9U KaOu 601]11(21

BOCHUTAJIapH Xam 00p.
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3. UM3HMKJIM KNI KPUTEPHUSITUK MACAJIATAPHUA COHJIM €Y UIITHUHT
AACTYPHH KOMILICKCUHU MILIA0 YHKH I

JlacTypuii KOMIUIEKC TapKuOura AacTypuil TAabMUHOTHUHT TYpPTTa OJIOK-
MOJYyJUIapU KUPAIH.

Xap 6up 6J10K-MOAYJTHU aTOXKIa KapaliMu3:

1. bnok «JlacTnaOku MabIyMOTap» WKKH MOJIYJIJAH TypaJiH.

e Macanma MarpuiacuHu (ainmaH VKUl MOIYJIW- YOy MOy
MacajlaHUHI YerapaBui mmapmiap Mmarpuuacd A Hu(N X M —YIHOBIM), YHT
TOMOHUAaru Bektop B Hu (M- yimuoBmm) Ba makcan GyHkuusiiap Marpumacu C
HU (P X N- ymuoBin) .dat keHralTmanmm TekcTm Gaiigad YKUII y9yH 3apyp.
Yy Moy nacTiadKu MabIyMOTIapHU (poiifalaHyBYM MOTYJIMIaH FOKJIAIIT a
MYMKUHJIMK Oepanu, Oy ¢oiifaaHyBUMHUHT JacTyp OWIaH HWIUIAIIMHU
OCOHJIAIITUPAAMN Ba YHU OUPACK MabIyMOTJIapHU TaKpOpaH KUPUTHUIIIAH 0301
ITaau;

e (aiinra &wum Moaynmu — Oy MOAYJH NACTypud KOMIUIEKC OMHAcHIaH
KUPHUTWITaH MabiayMoTnapHu .dat daiinmmra €30 Kyluin yayH Ba MacaylaHd
CUMILIEKC YCYJI MEHEH €UUII MOAYJINUra OEpulll yuyH 3apyp.

2. baok «Macamanu e4uml YyCy/Ulapw» - camapaid euuMIIApHU
TONUIIHUHT COHJIM yCYIIapU acOCHUIaru AUAJIOT MPOLEAYPaHH UILTA TYLIUPAJIU.
VY uKKu MoJysaaH uoopar:

e MacajlaHd EYMII YCYJUIApH MOJAYJIM — YM3UKIM KYN KPUTEPHUSIIMK

MacallaHi EUUIIHUHT COHJM Yycy/ulapu QoiiianaHyBud TOMaHHIAH

TaHJIAHA/IH;

® TAalllKW JAaCTypHUM HINTA TYIIMPUII MOAYIA — OUP KPUTEPUSIUK

YU3HUKJIMA TpOrpaMMaIaliTUPHUII MacalaCUHU €UUIITHUHT CUMILIEKC YCYIIU

MOJTYJIH.

3. bnok «Cy0 onTuman eduMIIapHU TOIUID - OEpPUIIraH MacajlaHu Xap
Oup KpUTEpUsIap YUyH ONTUMAJ €4MMJIAPUHU TOTIUIL YUYH Ty3UJIraH MOAYJ1aH

noopar.
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4. bnok «Hatmxanap» - ukku MoaysuiapaaH noopar:

XucoOJam Ba HATHKAHW YHWKAPHIIT MOJYIHM — OXHPTH KOMIIPOMHCC
CUMMHHM aHHMKJIAIl Ba DKPaHTa YHKAPHII MOTYJIH;

Word mnporneccopuna xucobar Ty3urm monaymu — ymoOy moxyn \Word
mpoleccopuaga Xuco0ar Ty3uIlra MyMKHHIMK Oepanu. XucoOar aactiabku
MabJIyMOTJIap Ba OJIMHTaH HATWKAHU Y3 UYHTa OJIaIH.

l-pacmma jgacTypuil KOMIUIGKCHMHT YMYMHM — TY3YyJHII CXEMacH

KCITUPWJITaH.

Hactnabkn CyBonTHMan edumou
MEENYMOTRER TOMMW Bnoru

haTpuyaHKu Eumm TonMw monynm
dafAnnaH yrLWw

DaAngaH yEMW EA TAtA3CTp

EzML

Enok HaTusanap Komnpomuco e4vmmm
TonWW Bnoru

Fucofnaw ea
HATHHE 0L

OnTuman
EdHMIOM TOMKLW

Acobat Tyauw

3.7-pacMm. JIK Ty3unuim cxemacu.
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JacTypuii KOMILUIEKC HHTeP(eiicCHHU 10 MU XTI a1l

QoiinamanyBun  uHTepGEHCHUHM  SpaTULIIaH Makcaj  OOLIKapHII
AIIEMEHTJIAPUHHA CaMapalid >KOWJIAIUTUPUII Ba TaHJAIL, WHTEPp(PEUCHUHT Oup
OYTYHJIMTM Ba YHUHI WHTYWUTUB TylIyHapyuru. QolijganaHyBun HHTEpdeiicu
apXUTEKTypacu TYUIyHYacu WHTEPPEUCHUHI YyMYMHUH TY3WIUIIMTA TabJUTYKIH
Oy M0, yHUHT Maiia SJIeMEHTIIepUra TeTUIILUIA dMac.

JK wunTepdeticn apxurekrypacunu nouuxanamrupum Microsoft Office
Visio penaktopu €paamuma amainra ommpwinv. bupunun HaBbatma JIK HuHT
acocuit uaTepdericra TUKKaT Gepuiay.

JK coana, Kynaii, OCOH y3nalTupuiagurad uatepdericra sra Oynumm Ba
¢doiinananyBunra MIUIAIIM Y4yH Oapya 3apyp (yHKUMsJIApHU OEpUILM Ball y
OwaH OMpra Kepakcu3 XapakarjaapHu Oaxapuiira iya KyWMaciur JJ03UM .

QoipananyBun Kynaiimmru yuyH JK nma mabiymornapuu daitngan
IOKJTAIll MyMKUHJUTH OYymim 3apyp. Jlactnabku mabiaymotiaap 6o popmana
YKaJBaJl KYPUHHUILIMAA AKCJIAHUILN 3apyp.

dongamaHyBUMra  MAaCaJaHUHI  [IApPTIapUra OWHOAH  YHHWHT
Yya4aMJIapuHA, MaKCUMyM €KM MUHUMYM TOIMIIHM Ba 4YerapaBuil IIapTiapja
TEHI'CU3JIMK €KUM TEHIJIMK OeNrUIapUHU TaHJIalll UMKOHU OEepUITUIIN KepakK.

Hatwxanapau 4yuKapuil Ba KypHII y4yH MaxCcyC MallOH Ty3WIagu Ba
YHH 3apyp Oynranaa to3aiam MyMKUH. Marpunaiap KudMaTJIapUHU TO3asall
Ba XMCOOATHM UIAKIUIAHTUPUIIHU MEHIOTa KUPUTUIN Kyna Oymaau. bom
dbopMana maTpunagap YyiadamJapuHU OEpuIl Ba JacCTIIA0KH MabJyMOTIApHU
KApUTUII MyMKUH OVmanu. JKanBaira MabJyMOTIapHU KUPUTHIIL YYYyH
CUYKOHHUHT 4a0 TYrMaCHHU UKKU MapTa MOC KaTakTa OOCHIII3apyp.

bepwiran gactnabku MabiIymMOTiAapra OOFJIMK MacalaHW €YUl KapaEHU
Oup MyHYa BaKT OJMIIM MyMKuH. Kymalnmk ydyH >KapaHHUHT VTHITMHA
AKCJIAHTUPYBYM KOMIIOHEHT TY3HII 3apyp.

QolifanaHyBUl JacTJa0Kd MabIyMOTJIAPHU KHUPUTKAHUAAH KEHUH
MacajlaHM €uYMIl YCYJMHM TAaHJAWAM Ba YHHM MINra TYIIMPaAud Ba JUAIIOT

PCKUMAA KOMIIPOMHUCC CHUMHU TOITUII YIYH XdpaKaT KUJIaJIHu.
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Mynnait kumuod, 2-pacmaa JIK uarepdericu MakeTn KeITUPUITaH.

[porpadMuHeEI KOMNAeKE E”E“zl
| D aiin |Hacrpufmu
Llenzeas matpuya C hatpuua orpaHiyeHdid A eekTop b

! Janycrute yeTynka 1 I:l

PezyneTate

rtfbox

3.8-pacmna — JIK untepdeiicu maketu

JAK vuwiam pyHKUUsAIapUHT JIO M XA AIITHPH LT

JIaCTypHUHI UIUIAll  AJTOPUTMHU KYI KPUTEPUSIIMK MAacCalaHUHT
JaCTIa0KU MabJIyMOTIApUHU KUPUTHIILI Ba yJIapHU YU3UKIH
IporpaMMaalITUPUII  Macalacu  E3WIMIIMHUHT  CTAaHAAPT  ILAKIUIa
KENTUPUILHNA TabMHUHJIAIA 3apyp. Ky KpUTEepHsIIMK MacallaHu €4HI YCYJIUra
[1-600HuHr 2 maparpaduaa KeNTUPUITaH KEeTMa-KeT €H Oepuluiap yCyIUHUHT
JUaor IpoLeaypacuHu KapaiMus. JlacTinabku MabayMOTiIap KUPUTHITaHUAaH
KeiuH cybontuman ednmmiap Tomwiaau. Keimn ¢oiinamanyBun €k KKII

KOMIIPOMHUCC €YMMHHM TONMII YYyH OWUPUHYM KpUTEpUH yuyH EH Oepuiu
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MHUKIOPVHM aHUKJIAUAA Ba YHM TETHIUIM KAaTakra KAPUTAJIN. Kennn
XECOoOIanmHy 0axxapaay Ba YHUHT HATWKACUHHU dKpaHaa Kypaau, arap TOMHITaH
€UMM YHU KaHOATJIAHTHPCa XUCOOIAITHH TyTraTaju.

Komrmpomuce edrMHU TOMHII 1acTypjia yioy Kajgamiapia Oaxapuiaim:

KKII Tomanunan aHukiIaHaaurad €H Oepuil MHKIOpU (akaT OupuHYH
KpUTEpUH dMac OOIIKa KpUTEpHiiIapaH OMpPH OJIMHUIIN MYMKHH Ba IIPOIIEypa
JaBOM ATTUPUJIMIIN MYMKHH,

Mnuiaé yuKum BOCUTAJTAPUHH TAHJIA LI

JK karra xaxxmaaru axoopoTiap OwWiiaH vIuiammra Ba Oup ¢aii1oaanyBIu
peXUMUIA UIIDIAINra MyJDKaJIaHTaH.

JlacTyp OwWiaH WNUTAIIHUHT KyJal YCYJIMHU TAaIIKWDIAIITHPUII YYYH
axOOpPOTHH KUPUTHII Ba HATIKAIAPHU TYUTYHTUPUII OJIOKK UHTEpdEiic KHCMU
XU3Mar Kuiaau. Y Kyjiad Ba TylryHapsu uHTepdericra sra 0ymummm kepak. [y
cababman yHu amaira ommpuin yuyH Delphi Busyan wmonemtamrupuin
MyXUTHra TyxTajJamu3. By nactyp ydyH MakcuMman KyJail Ba TYyIIyHapJH,
axXOOPOTHU KUPUTHUII Ba YUKAPHIIHHU YKHIITA KyJIail KYPUHHIIIA TAbMUHIAWIH .
Ymby kyponnu QoigamaHul JacTyp XAKMHHH KHCKApTUPHUIITa Ba
napaMeTpiIapHu €TKa3uIl >KapaCHUHU COAJANAIITHPHIITa UMKOHUSAT Oepaii.
Delphi — wmma® YWKapWITHUHT WOIOHWIM KypOJId YHUHT cU(aTd KYNTHHA
aMaJra OIMPWITaH Ba JKOPUM KWIMHIAH JACTYpUH MaxCyJOTNap KYIUIMIH
Ownan nucoot kumuHaau [9].

JK HHUHT nacTypuii amanra onmpWIMIIH

JlacTia0Kku MabiIyMOTIIap

JAK Ownan wnmammu  Oonwiam  yuyH (QoigasaHyBUMTa JacTIa0KH
MabJIyMOTIApHHA KHPHUTHII 3apyp. byHrn nkku ycyn Owmman 6axapca Oyiaau.

e MabsymoTnap €3wirad (pailjiHi TaHIaw,

e MabayMoTIapHU AacTyp EpAaamMuia 0€BOCUTA KUPUTHULLL.

bupunuu BapuantHu Kypamu3. JlactnaOku MabiaymoTiap €3uiarad ain

TekcTam  ¢aitn  *.dat  keHradTmacu OwiaH, KapajgaéTraH —MacaJaHWHT
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MaTpuLAIapy Ba YHUHI yI4aMJIApHUHM y3unaa cakiganau. daiura Kyduinaaurad
Tanabmap:

e bupHvHYM MKKY WYJI[1a YerapaBui 1apTiap MaTpULACUHUHT WyJ1ap Ba

YCTYHJIapU COHU KHUPUTWIAIW, KEWHMH MakcaJ (PYHKIUACU MaTpullacu

KUUMATiaapy, 4YerapaBuyd IapTap MATPULACUHUHT  KUKWMAaTIIApH,

YyerapaBuil MAPTIap YHT TOMaHU BEKTOPHU KUMMATIIAPH;

e XakuKuil COHJAp y4yH OYTyH KUCMH Kacp KHUCMHJaH HyKa OuiaH

axparunagy [ .

Kymunnuk wunoBanapaa ¢doiigamanyBun HUHTEp(ECcU 3JIEeMEHTIapU Xap
xull (yHKIMOHAN KuiMarra sra Oynaau. JK na untepdelic snemeHTIapu
axamMusTIIapu OupuHUM HaBOarTa ¢oiijanaHyBuMra Kys3ra TallUlaHaIUTaH
a6 >xounamrrupuiarad. [lyngait kim0, TacTypHUHT 4ar OKOpHW Oypuaruia
Delphi myxutn komnonentacu MainMenu épaamuaa acTypHUHT OOIII MEHIOCH
YKOMJIAILTaH.

HactnaOku MabiaymoTiap €3wiraH ¢ailjiHu TaHjall y4yyH OOIl MEHIoJa
«®aitm» TyrmacuHu Oocuil Ba ouwirad pyhxataaH «OTKpBITb» MYHKTUHH

TaHJIall Kepak (3-pacm).

|z, MporpaMMHbIA KOMNAEKC NMHERHOA BEKTOPHOHA ONTHMHZ AL MM

M HacTpokkH

EHHI A

| Bbixog
i TT B n

3.9-pacm — JlacTyp 60111 MEHIOCH
«OTKpBITh (hainy OUATOTHHU aMmalira OIMpPHIN y49yH (aimap OwnaH
UIIIIOBYM KOMIOHEHT Ky mianwiu- OpenDialog[10].
MeHntoHuHT «OTKpBITh» MNYHKTUHM Oocuiia 4-pacmjaa KypcaTWiraH

JTAAJIOT OMHA OYMJIAIH .
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20 x|

Nanka: IE} mnogoknitl 41 LI i |‘=_"“F v

Recent

AaHHEIE UnkMain.ddp

9 ProjMnogokrit.cfg } UnkMain, dfm
ProjiMnogokrit, daf iﬁ UntMain. pas
}PrDjManDkrit.dpr Unkmoduls, ~pas
- ProjMnogokrit. exe untModuls. deu
ProjiMnogokrit.res ?F Unkrmoduls. pas
E:I reshz 1. kxt untSimplexns.dou
E:I rez21.kxk 5? untSimplexns.pas
Unkglobyvars, ~pas nprmz. dak
untElobiars,dou npHr 12, datk
ﬁ Unkglobvars.pas

UntMain, ~ddp

Unitkain, ~dfrn

UntMain, ~pas

Untkain, dou

Hraa dalina: Inpum‘l 2. dat ;I OTepemE
[

Tun afinoe: I OTrieHa

3.10-pacm — /{uanor oiiHacu
Jactnabku MabiaymoTiap E3uirad (ain ouyunraHujaH KEeHUH YHUHT
KUHAMAaTiIapu JacTypHUHT Ooll opMacuja dKpaHjaa KaJBajulap/ia aKCIaHaau:
5-pacMHHM KapaHr.
Hkkunun xonaa GoipanaHyBuura AacTiadKd MabIyMOTJIAPHU AAacTyp
épaamMuia KUPUTHUIITa MYMKHUHIMK Oepwiagu. MabiayMOTIapHU KUPUTHIL

oltHacu 6-pacMjia KypCaTUIraH.
=10l x|

dain  Hactpodkn

—HaHHee/PesyneTarer

n.m. p. Ck | aij.bi I Pezynetatel I
rr.m. p. Ck

N=|7 Tlm=]4 =l P=|z =1
1 2 3 4 5 E T b 2
I

cz

C3

—YnpaeneHue
—3anyck CoofweHHeE

Bangm—m—bl IU ustupka IU ustupka £2 ID ustupka 3

3.11-pacm — MabiiyMOTJIap KUPUTHUIMACIAH OJIAMH OO1II OifHA.

12



MabiymMOoTiap KUPpUTHITaHUAAH KEHHH OOI OiHA KyWMHUaaru KypuHUILAa
oynanmu:
_iBlx

hafan  HacTpofkk

. - .
. m, p, Ck  aiibi | PesyneTathl I
Tk

1 |2 |3 |4 |5 |s ‘? ‘Belgi ‘I:-i
' 1 2 ¢= 18

1] 1 <= 16
1] -2 <= 16
2

ra
—_
=
[} [} [}

= o [}
o ]
=
—_
=

-1 <= 16

1| | 3

—dnpagneHue
—3anyck: Cootiw eHme

3anycm‘rb| IU ustupka 1 IU ustupka 2 IU ustupka 3

[4]

3.12-pacm - MabrymoTiap KUPUTHITaHUIaH KeHUH OO1II OiiHa.

HNactnaOku MabJiyMOTNIap MacCUBiap OYiaraHu y4yH YJIaQpHHUHT
KUUMaJIapyiHA KUPWUTHUIIA KYJIAWIUK TYFIUPUIN Y9yH KOMIOHEeHT StringGrid
[10] dolimananmmau. KoMIOHEHT KaTakiapura CHMBOJUIAD JKOWJIAIITaH
KaJIBaJIHA OWIITUPAIH.

Marpuua KuiiMaTIapuIad >KaaBal KaTakJIapUHUA TO3ajall YYyH MEHIO
«HacTtpoiikm» 1an « O4UCTUTh MaTPULbD» TYHKTUHH TaHJIAll KEPaK.

Kyn kpuTepusiiink MacaJaHu e4UuIl 00CKHUYJIapu

HactnaOku  MabJiyMOTJIADHM  KUPUTTAHUMU3JAH  KEWMH  Makcaj
(GYHKIMSCUHUHT KCTPEMYMHHH TaHJIAII 3apyp: Max Eku min.

ByHMHT y4yH mactra O4YWIIyBUM pyHMXaTJaH MOC INIAPTHU TaHJALI 3apyp

(8-pacm).

IITIEIH TI|

3.13-pacm — Macasna mapTUHY TaHJIAIll.
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Y0y kagamiiapHu OakxapraHUMH3[1aH KEWMHH «3ayCTUTh» TYIMacUHU
OocraHuMm3/1a 1acTyp Ky KpUTEPUSUIMK MacajlaHUHT CyOOTNTUMAN €4UMIIApUHU
TOTIaJ(Y Ba OJIMHTAH Xap Oup KpUTEpUsIap HUHT ONTUMal KMMaTIapUHU MaKCaj
byHKIUSTIaApU MAaTPHUIIACUHUHT OXUPTU YCTyHUTa €310 Kysiau. KeinH nkkuH4n
O0OCKMYJa KOMIPOMHUCC €UYMMHM TOMNHWII Mpolenypacu Oounuanagu. boi
KpUTEepUiaH €H OepUIaIuraH MUKIOP aHHWKJIAHHO «3aIyCTUTh)» TyrMacH sHa
Oocuiany Ba SIHTM €4UMJIap SKpaHTa YMKApWiIaau. Arap OJIMHTaH camapaiu
euumiap (oipanaHyBUMHM KaHOATIAHTHPCA MpOoLEAypa Tyraad Ba akCHHYA
OyJica 7aBOM STTUPUIIAIN.

9-pacmaa eunm onmHranaal keiunru JIK 6o ofiHacu kypcaTuiras.

_ioix]

Maiin  HacTpoHkH

nm.p.Ck| aibi  Pesynetare |
—PesyneTare
1-00UUUUOBBC T UUY | ;I -
______________________________________ %[1]= 1.6E+00071 »[2]= 0.0E+0000 =[3]= 0.0E +0000 x[4]= 0.
Xc
A.000AAARABE+AAAA f1= 4 BE+0007 F2= 3. 2E+00071 f3= 1.6E+0001

0.000000000E+0000
0.000000000E+00080
1.549999953E+0081
9 CAAAE?210E-080061 #[1]= 0.0E+0000 «[2]= 0.0E+0000 «[3]= 0.0E+0000 =[4]=
0.8080000008E+A00A
0.000000000E+0000

—————————————————————————————————————— ustupka 1= 1.0E+0000 ustupka 2= 0.0E+0000 wstupka f

uztupka A= 0.0E+0000 ustupk.a f2= 0.0E+0000 ustupka £3

f1= 4. 7E+00071 (2= 3.2E+0001 f3=-1.5E+0001

funcia
2 26749997 0E+0061
1| | » 1] | v
—dnpagneHue

—3anuck Cootiw eHuE

|1 uztupka A ID uztupka f2 ID uztupka £3

3.14-pacmaa — Macana euniraniad KeWUHTH OO OifHA.
3. COHJIM MM COJ1JIAP €YML
1. -Mucout. 2-606 naru ymody MUCOJHHU KYpalIuK:
f1(X)= 3x1-X2->max
f2(X)= X2->max

X122 X4 2X1+%<6 x>0 j=1,2;
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MacananuHr camapany edumiIapy Kyruaard sxkaJiBajijia KeTUPUIraH

Kansan-1

XeD fi(X) | fa(X) | Dcnarma Eunm
X0Ccacu
A(2,2) 4 2 SIXmmaHMan 1uran eP(D)
HyKTaJap
B(1,4) -1 14 == <P(D)
G(1,53) |15 |3 == <P(D)
E(2,0) 6 0 “- <P(D)
C(0,4) 4 |4 1-um kpurepuii | € S(D)
Oyiinua sixumnanagu | «P(D)
K(0,0) 0 0 Wkkun kpurepuii | «P (D),
L(1,1) 2 1 Oyitndya Oapasap | #S(D)
SXIIAJIAHAA

Ymby MucoyiHu 001l KPUTEpHUl acocujard €H Oepunuiap ycyiau OujaH

eyaMM3 Ba JACTVIa0OKU MabJIyMOTIap KUPUTWITAH NACTyp OWHACU KyWHIaru

pacMaa KSITUPUIITaH:
?-‘Furn‘nl 1Ol =]
thafin  HacTpofikK
n, m. p, Ck ail.bi I Pesynstatel I
—T.k
1 |2 |E=e|gi bi
1 1 0 =
2 0 1 = 1
] 2 1 = E
—YHnpaeneHus
—3anyck: CoofSweHHe |-
d |1 uzstupka f1 Il:l uztupka 2 Il:l uztupka 3

3.15-pacM. Mucon MabIyMOT/Iapu KHPUTHIITAH OMHA.

OnuHran HaTOKAJIApHU KEITUPaAMU3:
X[1]= 2.0E+0000 x[2]= 1.0E+0000 fl1=5.0E+0000 f2= 1.0E+0000
ustupka f1= 1.0E+0000 ustupka f2= 0.0E+0000
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X[1]= 2.0E+0000 x[2]= 2.0E+0000 f1=4.0E+0000 f2= 2.0E+0000

ustupka f1= 2.0E+0000 ustupka f2= 0.0E+0000

X[1]= 1.8E+0000 x[2]= 2.4E+0000 f1=3.0E+0000 f2= 2.4E+0000

ustupka f1= 3.0E+0000 ustupka f2= 0.0E+0000

X[1]= 1.6E+0000 x[2]= 2.8E+0000 f1=2.0E+0000 f2= 2.8E+0000

ustupka f1= 4.0E+0000 ustupka f2= 0.0E+0000

X[1]= 1.4E+0000 x[2]= 3.2E+0000 fl1=1.0E+0000 f2= 3.2E+0000

ustupka f1= 5.0E+0000 ustupka f2= 0.0E+0000

X[1]= 1.2E+0000 x[2]= 3.6E+0000 f1= 0.0E+0000 f2= 3.6E+0000

ustupka f1= 6.0E+0000 ustupka f2= 0.0E+0000

X[1]= 1.0E+0000 x[2]= 4.0E+0000 f1=-1.0E+0000 f2= 4.0E+0000

ustupka f1= 7.0E+0000 ustupka f2= 0.0E+0000

OnuHran e4YuMIJIApHA  Tax)IWl  KWITAHUMU3Ja, LIYHU Kypamu3
1-xaaBangaru Oapya camapaid €4MMIIAPHUHT TONMWITaHUHU Ba YHJAH TalllKapu
[lapero xyrmumrura €ryBum OOIIKAa €UMMIIAPHUHT XaM TONWIITAaHWUHU KYpamus3.
By ycymHUHT camapagopIMrudu OUIIupay.

2.-Mucoun. By epia 013 y4 KpUTEpHUSIIMK MacaaaHu Kapaimus [7].

JlacTnaOku MabllyMOTIIap:

Yerapasuii mapmiap Marpuuacu A:

1 21 12 1 2

A_—z 10 12 0 1
1l-1 01 02 0 -2
0 12 -1 1 -2 -1
Bexkrop b:
16
16
b=
16
16

Makcan pyuaknusizapu marpurniacu C:
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{1 2 -1 3 2 O 1}
cC=01 1 23 1 O
10 1 -10 -1 -1
Ymly macanmanu gacTypuii KOMIUIEKC EplaMuia edraHiMu3/1a Kyinuaaru
HaTWOKAJITAPHU OJIAMM3
X[1]= 1.6E+0001 x[2]= 0.0E+0000 x[3]= 0.0E+0000 x[4]= 0.0E+0000
X[5]= 0.0E+0000 x[6]= 0.0E+0000 x[7]= 0.0E+0000
f1= 4.8E+0001 f2= 3.2E+0001 f3= 1.6E+0001
ustupka f1= 0.0E+0000 ustupka f2= 0.0E+0000 ustupka f3= 0.0E+0000
X[1]= 0.0E+0000 x[2]= 0.0E+0000 x[3]= 0.0E+0000 x[4]= 1.5E+0001
X[5]= 2.5E-0001 x[6]= 0.0E+0000 x[7]= 0.0E+0000
f1= 4.7E+0001 f2=3.2E+0001 f3=-1.5E+0001
ustupka f1= 1.0E+0000 ustupka f2= 0.0E+0000 ustupka f3= 0.0E+0000
X[1]= 0.0E+0000 x[2]= 0.0E+0000 x[3]= 1.6E+0001 x[4]=-1.9E+0001
X[5]= 0.0E+0000 x[6]= 1.9E+0001 x[7]= 0.0E+0000
f1=-7.2E+0001 f2=-2.7E+0000 f3=1.6E+0001
ustupka f1= 1.2E+0002 ustupka f2= 0.0E+0000 ustupka f3= 0.0E+0000
OnuHran eyumiapiaH KypuHuO TypuOnu, ynapHunr 6apuacu Ilapero
KYIUIMTUHUHT JJIEMEHTJIapu Ba camapaid edumiap OViaaud, 4YyHKA Oup
KPUTEPHSUTUK MacajlaMu3Jia Makcaa (YHKIUSICH KPHUTEPUSIAPHUHT O

CBEpPTKacH XHUCOOIaHAH.
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XVJIOCA

JuccepTanys nimmaa 1eTEpMUHUPIIAHTaH Ky Tl KPUTEPUSUIMK Macalajiap HA
€UMIL YCYJUITADUHUHI MaTeMaTHK TAbMUHOTH Ba JaCTypUH BOCUTAIAPU Ha3apHUil
Ba aMaJIMM TaMOHJAH YPraHWIAY Ba TAAKUK KWIMHAUA. Mga Kyiingaru acocuu
WIMUN Ha3apyui Ba aMalIMil HaTHXKaap OJIMH]IU.

1. JlerepMUHUpPIaHTaH Ky KPUTEPUSIIMK MacajaJlapHUHT cu(aT TaAKUKOTH
YTKAa3WIIM Ba YHMHI aCOCHMJAa MACAJIAHWHI ONTUMAUIMK LIAPTIApU XaKUJaru
TeopemMa UCOOT KUIHH]IH.

2. Wkkn KpUTEpUAIMK MacCalaHMHI YMyMJIAIITaH Makcal (yHKIUSICHUHUHT
yerapaBuil IIAPTIAPHUHT YHT TOMAaHWUJAH Y3JMKCU3 OOFJMKIMIU YpraHud
YUKWIIH.

3. JlerepMuHUpHIaHraH Kyl KPUTEPUSJIMK MacaJaJlapHU €4YMIl YCYJUIApU
yprauuiaau Ba OOl KpUTEpUiIap Ba KeTMa-KeT €H Oepulluiap yCcyinu acocuaa
JMAJIOT MPOLEAYpa UIILTa0 YUKWJIIIH.

4. JlerepMuHUpIaHrad Kyl KpUTEPUSUIMK MacajajlapHU €YMII YCYJUIAPUHU
KOMITBIOTEP/1a aMajira OIMPUIIHUHT JaCTYpHUil BOCUTANIApU YpraHuO YUKW .
S. JlerepMuHupIaHrad Kyn KPUTEPHSUIMK MaCAIAIAPHU €YHUII YCYIUIApH
Oyiinua xucoOnanuiap YTKa3WII YYyH JacTypudl KOMIUIGKC TY3WIAH Ba
MUCOJUIAp €YUINO HaTHKaIap OJMH]IH.

JuccepTanys MM HATWKAIAPUHU aMalMii MacajlapHH €YMILJA Ba KYII
KPUTEPUSUIUK MacallajlapHd €uMIll yCY/UIapUHM ypraHumga ymly coxa

Tanabanapura yciayoui KyjianMa cudaTuaa TaBCUS KAJIUIIT MyMKHH.
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OnuHran HaTvKaIap:

x[1]= 1.6E+0001 X[2]= 0.0E+0000 X[3]= 0.0E+0000 x4]= 0.0E+0000
[5]= 0.0E+0000 X[6]= 0.0E+0000 X[7]= 0.0E+0000

fl= 4.8E+0001 f2= 3.2E+0001 f3= 1.6E+0001

ustupka f1= 0.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X[1]= 0.0E+0000 X2]= 0.0E+0000 x3]= 0.0E+0000 X4]= 1.5E+0001
X[5]= 2.5E-0001 X[6]= 0.0E+0000 X7]= 0.0E+0000

fl= 47E+0001 f2= 3.2E+0001 f3=-1.5E+0001

ustupka f1= 1.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 0.0E+0000 x{4]= 1.5E+0001
X5]= 5.0E-0001 x[6]= 0.0E+0000 X[7]= 0.0E+0000

fl= 46E+0001 f2= 3.1E+0001 f3=-1.5E+0001

ustupka f1= 2.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 »[3]= 0.0E+0000 x4]= 1.4E+0001
X5]= 7.5E-0001 x{6]= 0.0E+0000 x{7]= 0.0E+0000

fl= 45E+0001 f2= 3.1E+0001 f3=-1.4E+0001

ustupkafl= 3.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 0.0E+0000 x[4]= 1.4E+0001
x[5]= 1OE+0000 x[6]= 0.0E+0000 x[7]= 0.0E+0000

fl= 4.4E+0001 f2= 3.1E+0001 f3=-1.4E+0001

ustupka f1= 4.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 0.0E+0000 x{4]= 1.3E+0001
X{5]= 1.3E+0000 X6]= 0.0E+0000 X7]= 0.0E+0000

fl= 43E+0001 f2= 3.1E+0001 f3=-1.3E+0001

ustupka f1= 5.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 0.0E+0000 x4]= 1.3E+0001
X5]= 1.5E+0000 x{6]= 0.0E+0000 X[7]= 0.0E+0000

fl= 42E+0001 f2= 3.0E+0001 f3=-1.3E+0001

ustupka f1= 6.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

x[1]= 0.0E+0000 x2]= 0.0E+0000 X[3]= 0.0E+0000 x4]= 1.2E+0001
x[5]= 2.0E+0000 x[6]= 0.0E+0000 X7]= 0.0E+0000

f1= 4.0E+0001 f2= 3.0E+0001 f3=-1.2E+0001

ustupka fl= 8.0E+0000 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 0.0E+0000 x[4]= 1.1E+0001
X[5]= 2.5E+0000 X[6]= 0.0E+0000 x[7]= 0.0E+0000
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fl= 3.8E+0001 f2= 2.9E+0001 f3=-1.1E+0001

ustupka fl= 1.0E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X[1]= 0.0E+0000 X2]= 0.0E+0000 x3]= 0.0E+0000 X4]= 1.0E+0001
x[5]= 3.0E+0000 x[6]= 0.0E+0000 x7]= 0.0E+0000

fl= 3.6E+0001 f2= 2.9E+0001 f3=-1.0E+0001

ustupka fl= 1.2E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 x2]= 0.0E+0000 X[3]= 0.0E+0000 x{4]= 9.0E+0000
X[5]= 3.5E+0000 X6]= 0.0E+0000 X{7]= 0.0E+0000

fl= 3.4E+0001 f2= 2.8E+0001 f3=-9.0E+0000

ustupka fl= 1.4E+0001 ustupkaf2= 0.0E+0000 ustupka f3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 0.0E+0000 x4]= 8.0E+0000
X5]= 4.0E+0000 x{6]= 0.0E+0000 >{7]= 0.0E+0000

fl= 3.2E+0001 f2= 2.8E+0001 f3=-8.0E+0000

ustupka fl= 1.6E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 »{3]= 0.0E+0000 x4]= 7.0E+0000
X[5]= 4.5E+0000 X6]= 0.0E+0000 X7]= 0.0E+0000

fl= 3.0E+0001 f2= 2.7E+0001 f3=-7.0E+0000

ustupka fl= 1.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 0.0E+0000 x{4]= 6.0E+0000
X[5]= 5.0E+0000 X6]= 0.0E+0000 X7]= 0.0E+0000

fl= 2.8E+0001 f2= 2.7E+0001 f3=-6.0E+0000

ustupka fl= 2.0E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 x3]= 0.0E+0000 x[4]= 5.0E+0000
X5]= 5.5E+0000 x{6]= 0.0E+0000 »{7]= 0.0E+0000

fl= 2.6E+0001 f2= 2.6E+0001 f3=-5.0E+0000

ustupka fl= 2.2E+0001 ustupka f2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 »[3]= 0.0E+0000 x4]= 4.0E+0000
X5]= 6.0E+0000 x{6]= 0.0E+0000 >{7]= 0.0E+0000

fl= 24E+0001 f2= 2.6E+0001 f3=-4.0E+0000

ustupka fl= 2.4E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 0.0E+0000 X4]= 3.0E+0000
[5]= 6.5E+0000 x[6]= 0.0E+0000 X[7]= 0.0E+0000

fl= 2.2E+0001 f2= 2.5E+0001 f3=-3.0E+0000

ustupka fl= 2.6E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 0.0E+0000 X[4]= 2.0E+0000
[5]= 7.0E+0000 x[6]= 0.0E+0000 X7]= 0.0E+0000
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fl= 2.0E+0001 f2= 2.5E+0001 f3=-2.0E+0000

ustupka fl= 2.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 x3]= 0.0E+0000 x4]= 1.0E+0000
X[5]= 7.5E+0000 X6]= 0.0E+0000 X7]= 0.0E+0000

fl= 1.8E+0001 f2= 2.4E+0001 f3=-1.0E+0000

ustupka fl= 3.0E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 x2]= 0.0E+0000 X[3]= 0.0E+0000 x{4]= 0.0E+0000
X[5]= 8.0E+0000 X6]= 0.0E+0000 X{7]= 0.0E+0000

fl= 1.6E+0001 f2= 2.4E+0001 f3= 0.0E+0000

ustupka fl= 3.2E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 »]3]= 8.5E+0000 x4]= 7.5E+0000
X5]= 0.0E+0000 x{6]= 0.0E+0000 >{7]= 0.0E+0000

fl= 1.4E+0001 f2= 2.3E+0001 f3= 1.0E+0000

ustupka fl= 3.4E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X[1]= 0.0E+0000 x{2]= 0.0E+0000 X3]= 9.0E+0000 x{4]= 7.0E+0000
X5]= 0.0E+0000 x{6]= 0.0E+0000 >{7]= 0.0E+0000

fl= 1.2E+0001 f2= 2.3E+0001 f3= 2.0E+0000

ustupka f1= 3.6E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 9.5E+0000 x{4]= 6.5E+0000
X[5]= 0.0E+0000 X6]= 0.0E+0000 X7]= 0.0E+0000

fl= 1.0E+0001 f2= 2.2E+0001 f3= 3.0E+0000

ustupka fl= 3.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 x2]= 0.0E+0000 x3]= 1.0E+0001 x{4]= 6.0E+0000
X5]= 0.0E+0000 x{6]= 0.0E+0000 »{7]= 0.0E+0000

fl= 8.0E+0000 f2= 2.2E+0001 f3= 4.0E+0000

ustupka fl= 4.0E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

x[1]= 0.0E+0000 x2]= 0.0E+0000 X[3]
x[5]= 0.0E+0000 x[6]= 0.0E+0000 X7]

1.0E+0001 x4]= 5.5E+0000
0.0E+0000

fl= 6.0E+0000 f2= 2.1E+0001 f3= 5.0E+0000

ustupkafl= 4.2E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 1.0E+0001 x[4]= 4.9E+0000
[5]= 0.0E+0000 x[6]= 3.1E-0001 X7]= 0.0E+0000

fl= 4.0E+0000 f2= 2.1E+0001 f3= 5.5E+0000

ustupka fl= 4.4E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

N[1]= 0.0E+0000 x[2]= 0.0E+0000 x3]= 1.0E+0001 X4]= 4.3E+0000
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x[5]= 0.0E+0000 x[6]= 7.7E-0001 X7]= 0.0E+0000

f1= 2.0E+0000 f2= 2.0E+0001 f3= 5.8E+0000

ustupka fl= 4.6E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X[1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 1.1E+0001 x{4]= 3.7E+0000
X[5]= 0.0E+0000 x6]= 1.2E+0000 X7]= 0.0E+0000

f1=-1.3E-0007 f2= 2.0E+0001 f3= 6.2E+0000

ustupka fl= 4.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 1.1E+0001 x{4]= 3.1E+0000
X[5]= 0.0E+0000 x6]= 1.7E+0000 X7]= 0.0E+0000

f1=-2.0E+0000 f2= 1.9E+0001 f3= 6.5E+0000

ustupka fl= 5.0E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 x3]= 1.1E+0001 x4]= 2.5E+0000
X5]= 0.0E+0000 x6]= 2.2E+0000 X7]= 0.0E+0000

f1=-4.0E+0000 f2= 1.8E+0001 f3= 6.8E+0000

ustupka fl= 5.2E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 1.1E+0001 x4]= 1.8E+0000
X[5]= 0.0E+0000 xX6]= 2.6E+0000 X7]= 0.0E+0000

f1=-6.0E+0000 f2= 1.8E+0001 f3= 7.1E+0000

ustupka f1= 5.4E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X{1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 1.1E+0001 x{4]= 1.2E+0000
x[5]= 0.0E+0000 x6]= 3.1E+0000 X7]= 0.0E+0000

f1=-8.0E+0000 f2= 1.7E+0001 f3= 7.4E+0000

ustupka fl= 5.6E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 1.1E+0001 x4]= 6.2E-0001
X5]= 0.0E+0000 x{6]= 3.5E+0000 X[7]= 0.0E+0000

f1=-1.0E+0001 f2= 1.7E+0001 f3= 7.7E+0000

ustupka f1= 5.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 x3]= 1.2E+0001 x4]= 3.0E-0008
X5]= 0.0E+0000 x{6]= 4.0E+0000 >{7]= 0.0E+0000

f1=-12E+0001 f2= 1.6E+0001 f3= 8.0E+0000

ustupkafl= 6.0E+0001 ustupkaf2= 0.0E+0000 ustupka f3= 0.0E+0000

X[1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 1.2E+0001 X4]=-2.5E+0000
x[5]= 0.0E+0000 x[6]= 5.8E+0000 x[7]= 0.0E+0000

f1=-2.0E+0001 f2= 1.3E+0001 f3= 9.2E+0000

ustupka fl= 6.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
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x[1]= 0.0E+0000 x2]= 0.0E+0000 x[3]= 1.3E+0001 x[4]=-5.5E+0000
[5]= 0.0E+0000 x[6]= 8.2E+0000 X7]= 0.0E+0000

f1=-3.0E+0001 f2= 1.0E+0001 f3= 1.0E+0001

ustupkafl= 7.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X[1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 1.4E+0001 x{4]=-8.6E+0000
x[5]= 0.0E+0000 x[6]= 1.0E+0001 x{7]= 0.0E+0000

f1=-4.0E+0001 f2= 7.4E+0000 f3= 1.2E+0001

ustupka fl= 8.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 X3]= 1.4E+0001 x4]=-1.1E+0001
X5]= 0.0E+0000 x{6]= 1.2E+0001 »{7]= 0.0E+0000

f1=-5.0E+0001 f2= 4.3E+0000 f3= 1.3E+0001

ustupka f1= 9.8E+0001 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
X1]= 0.0E+0000 x2]= 0.0E+0000 x3]= 1.5E+0001 x4]=-1.2E+0001
X5]= 0.0E+0000 x6]= 1.3E+0001 »{7]= 0.0E+0000

f1=-52E+0001 f2= 3.7E+0000 f3= 1.4E+0001

ustupka fl= 1.0E+0002 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

X[1]= 0.0E+0000 X2]= 0.0E+0000 X3]= 1.5E+0001 X4]=-1.5E+0001
[5]= 0.0E+0000 x[6]= 1.5E+0001 X[7]= 0.0E+0000

f1=-6.2E+0001 f2= 6.2E-0001 f3= 1.5E+0001

ustupka fl= 1.1E+0002 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000

[1]= 0.0E+0000 x[2]= 0.0E+0000 x[3]= 1.6E+0001 x[4]=-1.9E+0001
[5]= 0.0E+0000 x[6]= 1.9E+0001 X7]= 0.0E+0000

f1=-7.2E+0001 f2=-2.7E+0000 f3= 1.6E+0001

ustupka fl= 1.2E+0002 ustupkaf2= 0.0E+0000 ustupkaf3= 0.0E+0000
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