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KHUPHUILI

AXOOpOT MHCOHUSAT TapaKKMETHMHUHT Xap OWp JaBpja MyXUM
xaétuii oM OYIMO XHUCOOIaHWO KenraH. YHUHT axaMESITHHUA BakKT
caiiiH opTHO, ojamiap ypracuja MYJIOKOTHH amajra OUIMPHIL,
OWJIMMITApHY CaKJIall Ba Kapopiiap KaOysl KWJIHINTa XH3MaT KHJIalu.
WHCcoHMATHUHT maiigo OynraH maBpuaaH Oomnuiad TO XO3WPrH KyHTra
Kamap axO0opoT alMaIHYBU Xapa&HIapu PUBOXUHHA €TTH OOCKHUTa
a)XXpaTHUIL MyMKHH. Yap:

— Tabumit MynoKOT (MUMHKa, UMO-HMIIOPAa Ba HYTK) HUHT Taliao
oymumu. YmOy nmacTiabku OOCKH4YZa MYJIOKOT Hadakar
WHCOHJIAPHUHT ¥3ap0 TYNIYHUIIHTA, OaTKH OMITUMIIAp, Taxpruoa-
Jap, XaJK WKOAUETH HAMyHAJIAPHHH OF3aKW aBJIOJAJAH-aBIOATA
€TKa3WINTa XU3MaT KIJITaH.

— Hxxuaun Oockwy E3yBHMHT maiino Oynumu OnnaH OOFIHK.
VYHUHT KYJUTaHWIMIIN TOLUIAP, TEPUJIap, MaTojiap Ba KeWHHYa-
JUK KOFO3Japra OWJIMMJIAPHH KYYUPHIN Ba Cakjall WMKOHUS-
TUHH SPATAH.

— Hycxanam BocHTaTapuHUHT Maiao OYmumm OOCKHUYHIa KOFO3
MaxcynoTiapu (KUTOO, >KypHaj, ra3era Ba XaK030)HH KTl
HyCcXaJa YON OTUII OpKaaum ax0opoTiap KEeHr omMmara
TapKATUIITaH.

— Tenedon Ba TenerpapHUHT Maig0 OYaMII OOCKHYHMIA axOOPOT
aNMaIIMHYBH peall €KM KUCKA BaKT Muuaa reorpaduk macodara
OOFIMK OYTMaran xoJ/1a aMara OIIHPHIIIH.

— Paamo Ba TeneBUACHWEHWHT Mala0 OYNIHMIMM Ma3Kyp BakTna
ax0opoTHH OyTyH OMMa IBTHOOpHTA €TKA3UO OepHIl UMKOHWS-
THUHH TaKIUM 3TIH.

— DIIeKTpOH XHUCOOJam MalldHAJapUHUHT Taijgo Oyiawmm 3ca
axOOpOTJIapHU pakaMiIi KYpUHMIINA TYIUIAII, CaKJall, KaiTta
UILIANI Ba MabIyMOT Y3aTyBUH/TallyBUd KypuiMaiap OpKaJd
MOJIIUH KUYWK XaKMJIa €TKa3MiIa OOIaHIN.

— I'mobGan Tapmox Ba MHTepHETHHMHr maino Oymumm axO6opoT
KUMMAaTHHUHT KeCKUH OpTHIIUTa cabad oyinu.
buz canab yrran ax0opoT alMalIMHYBUHHHT Xap Oup OOCKUYH,

V3 3aMOHAcH y4yH MyXHUM axaMHsT KacO 3TraH. YIapHUHT Xap Oupu
KaAMUAT XaéTura IyKyp CUHTHO, XaTTOKH, MabJIyM OHp MKTHUMOMA Ba
MaJaHuii y3rapunuiapra xam cabad 6ynran [104, 118]. DmekTpoH HYp
TpyOKacHHH Mala0 OYIHUIIN KaMUATHH axOOpPOTIANITHPHITHUHT SHT
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camapaiy BOCHTaJapuaaH OWpH — TEIEeBHICHHSA IaBpuWHH Oonurad
Oepran Oynca, XX acpuunr 60-70 iwmmapuga OXMiapHUHT
PUBOXXJIQHMILIM AaCHOCHJAA l03ara KeiraH, KOMIIBIOTEp Ba TapMOK
texHonorusinapu, AKT TapakKu€THHUHT MaHTHKHIA JaBOMH cudaTHia
f03ara YuKau. XycycaH, MaTOyOTHUHT TapaKKUi ATHIIH, KaMHSTIATHA
CaBOIXOHJIMKHUHT OPTHUIIATa KaHYAJIUK X¥icca KyImraH Oyica, pamuo
Ba TEIETPAHCILIIISIIAP OPKATIH aXOIH TE3KOP yCyNIa MyXUM CUECHH,
MaJaHWii Ba MAbHABHM aXO0pOT OJNUII BOCUTACHTA 3Ta OYIraH 3.

AX0O0pOT aJIMaIlIMHYBUHUHT FOKOpUAAry Tapuxuil OocKkuuiapura
Hazap coJjcak, Xap Oup OOCKUY ONAMHTH OOCKUYIapHHU KaMpal OJHILIN
Owran Owpra rimobOamantyB >KapaéHHHH XaM KaJaUIallTHPTaH.
Atinukca, VHTEpHETHUHT maigo OYnWImM SHTH JaBp — ax0opor
JMABPHUHU [03ara KEJITUPUINHN Y3 YPHHUIA XKAMUSIT IAKITUHA SHAA STHTH
[IOFOHAra, S’kHU axOOpOTIAITaH KaMUSIT capy eTakiaiau. Tapakkuid
aTaéTraH axOOpOTIIAIIraH KaMHUITAa aXOOpOTHUHT axamusaTd Ba AKT
BOCHTAJIapX MYXUM XHCOOIaHUO, KaMHUAT OOLIKAPYBHHU XaM TyOmaH
y3rapTupuiira, SbHH «IJCKTPOH OOIIKAPYBYHU HyIra KYWWUIIHA
TaKazo aranau [77].

Kamuarma axOGopoTHHHT KuiimMatu optummaa HHTepHETHHHT
Vpuu Oexkuécamp. aBp Tanabu OwraH makmaHaéTran axOopoTiarmi-
raH jkaMuATga axO0opoTra HHUCOATaH XalkKapo MHKECAa JaBjiaT
cu€cariapd IOpUTHIA OONIIIAaHAW. DByHHMHr SKKOJA HMCOOTHHHU
«DNEKTPOH XyKyMaT» TH3UMHUHH >KOPUHA 3THUII Ba PHUBOMXIJIAHTUPHUII
Oopacuia o6 GopmimaéTraH UCIOXOTIAp Ba YIAPHHUHT HaTHXXaJlapH-
J1a KYpUIll MyMKUH.

Mamnakarumusna AKTHu paBnar  opranimapujga camapanu
(dboligananui, >XKaMUATHHHT Oapya KaTiaMmjapura KEHI KaMpOBJIH
9MIEKTPOH XU3MATJIApHM KYpcaTUIl Ba I[IAPT-IIAPOUTIAP SIPaTHIL,
S’TbHU «ODJIEKTPOH XYKyMaT»HU Oapro 3Tum Oopacuiia HUCTHKOOIUIN
HCITOX0Tap 01n6 Gopuamokaa. Bymapra V36ekucron PecryGnmkacu-
HUHT «AXOOPOTIAIITHPHII TYFPUCHIAY, «DIEKTPOH paKaMiId HM30
TYFPUCHIAY, «DIEKTPOH XYX¥OKAT alJIaHUIIN TYFPUCUIA», «DIEKTPOH
THKOPAT TYFPUCHIIAY, «J]aBIaT XOKUMUSITH Ba OOIMIKApYBH OpTaHiIapu
(aoIMATUHUHT  OYMKIUTK  TYFPUCHIA», «OJEKTPOH  XyKyMaT
Tyrpucumay  Komymmap [1-11], V3Gexucron  PecmyGmukacu
IIpesunentununr 2002 #wun 30 wmaigarn  [1®-3080 connm
«KoMIproTepamTipuIIHA  sTHaJla PUBOMKIIAHTHUPHINT Ba ax0opoT-
KOMMYHHKAIAST TEXHOJOTHSIIAPUHU JKOPUUA JITHIN TYFPUCHIA»TH Ba
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2015 imn 4  despammarm  [ID-4702-comnn  «Y36eKHCTOH
PecrryOnmkacu AXOGOpOT TEXHOJOTHSUIAPH Ba KOMMYHUKALUSIAPUHU
PUBOXJIAHTUPHUIL ~ Ba3UPIUTMHUA  TAIIKWI OTUII  TYFPUCHAA»TU
dapmonnapn, Y36ekucton Pecny6mmkacu Ilpesupentunuar 2012
vinn 21 maptnaru [1K-1730 connm Ba 2013 #un 27 uronnaru [1K-
1989-conmn  Kapopmapu  [12-23], V36exucron PecryGmukacn
Bazupmap Maxkamacuauar 2013 #imn 16 centsOpaarn «OneKTpoH
XyKyMaT TH3UMHHH DPHBOXJIAHTHUPHID) MapKazd Xamuaa «AxOopoT
XaB(CU3NUTUHA TabMUHIIAIDY Mapka3u (HAONUSTHHU TAIIKHI STHII
yopa-tanoupnapu Tyrpucuga 250-com Kapopu, 2013 #wmm 31
neKadpaaru Bazupmap MaxkaMacHHUHT «V36eKnucToH
Pecybnukacuna axOOpOT-KOMMYHHUKAIMA  TEXHOJIOTHSIIAPHHU
PUBOKIIAHTHPHIN XOJIATHHH 0axoJiall TH3UMHHH JKOPHUU 3THII Y0Opa-
tapbupnapu Tyrpucupa»tu 355-con Kapopm [26-39] Ba Oomika
XYKYKHH XyAOoKaTiaap Kupaiu.

JlaBnaT Ba XyKajuuK OOIIKApYBH, MaxaJlTui JaBiaT XOKHUMUSATH
oprannapu QaoJMATHHUHT camapagopiauruau ommpuni, AKTnan
(hoiinananran Xoa KIUCMOHUH Ba IOPUANK IIaxcliap opacuaa Te3Kop
MYJIOKOT Ba ¥3ap0 XaMKOPJIMKHHU HYira KYHUII, IIyHUHTJEK, TaKIUM
STWIAAUTaH XU3MaTIapAaH KEHI KaMpoBIH  (QoHgamaHUIIHA
TaBMHUHIANI MaKcamuaa Y30eKHCTOH PecnyOnukacu  Baszupnap
MaxxamacuauHr 2007 imn 23 aBrycrugaru 181-connu Kapopu [27]
acocuna «AKTnan dolinananran Xonjga UWHTEPaKTHB —JaBliaT
xu3MaTiapn xakugaru Hwuszom» Ba «bazaBuii mMHTEpakTHB JaBiaT
XU3MaTiapu peectpu» TacaukiaaHrad. UlyHuHraek, “OnexkTpoH
XyKyMaT HH SHajga puBoxiaaHTtupui [173] Ba maBmar Oomikapyswra
3aMOHaBHI axOb0poT  TEXHOJIOTHSUIAPUHU  YKOPHH ATUIITA
KyMakiamui Makcaauna Basupnap Maxkamacunuar 2012 #un 30
nexkabpaaru  378-connmu  Kapopu [31] acocupma frona naBnat
MHTEPAaKTUB XU3MATIApU MOPTATMHY TAIIKHWJI STHII Ba YHIUHT HA30MHU
KaOyJ KWIHH]H.

Maskyp IlpesumeHT ¢dapMoHIapn Ba XyKyMaT KapOpJIaprHH
Makcagy NaBjaT OOMIKAPyBU OYUKJINTHHU, axOdW OWIaH IpKUH Ba
OIIKOpa XYKYKHMH MyHOca0aTjgapHU #yiara KYHWII, KTHAMOUM-
WKTHCOJMI camMapaJopiIMKKa SPUIIMII Xamja Basudaniapd OMMaBUM
Typa [aBjiaT Ba >KaMUSATHUHT Oapya KaTjaM Ba IIOFOHaJapHia
AKTHu xopuil 3THII, XyAOKAaTIAPHU SIEKTPOHJIAIITHPUIL, MUJUIAN
ax0oOpOT CErMEHTHWHHU PUBOXKJIAHTHUPHIN, XOJUMIIAp Ba axoJUTa KEHT
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MUKECTa KyJail WHTEpaKTUB XHM3MATIapHU KypcaTwil, ax0opoT
xa(BCU3IUTMHU TabMMHJANI, Oapya XyAyIJIApHH CHUMJIIM Ba CHMCHU3
KOMMYHUKAllUg TapMOFUra yiall, MabJIyMOTIap HHTErpalusCUHU
TAbMUHIIAIIHU KYJUIa0-KyBBaTJall Ba aMaluéTra KEHr >KOPUH STHII
0yub xucodnanamy [126].

YMyMaH onrasja 3ca LIy KyHra Kajgap WKTHMOMM coxa Ba
WKTACOAUETHUHT TYpJIH OYFUHIAPUHU OOIIKAPHII, PUBOKIAHTHAPHII
Ba caMapalopiUTrUHU OpTTUpHUIN OVitnda 15 TagaH opTHK KOHYHIAp,
5 ta IIpe3unent Gpapmonn Ba 50 Ta Xykymar kKapopuapu xamaa 1000
JaH OpPTHK coXara OWJ MEbEpPHHA XyXoKaTiap unuad YHKHIHO,
amMannéTaa KyJITaHWIMOKAA.

Mamiakat TapakkKu€Tuna XaTKHUHT 00 MabHABUH CaTOXUSTH
Ba YMYMUHCOHHU KaJpHSTIapUTa XaMa XO3UPTH 3aMOH MaJaHHSTH,
WKTACONUETH, WIMH, TEXHUKACH Ba TEXHOJOTUACHHUHT CYHITH
IOTYKJIapura acocjaHraH MyKaMMail TabhJIUM TH3UMHHH 0aprio STHII
non3apd axammsarra ora. Ly wMyHocabar OwiaH [maBIaTHMH3IA
“Tabnmum Tyrpucugaru” Konyn Ba Kaapnap taiépnam Musuinmii
JMACTypH KaOyJl KHITHHJIH. V36ekucron Pecniyonukacuanar bupuaun
[Ipesunentu TamabOycu OwiIaH MailoHTa KeIraH TabIMMHHHT
“y30ex Momenu”’ Xankapo MHKECIA SHI OOpYIM MyTaxaccuciap
TOMOHHMJAaH TaH oJuHMOKAa. KoHctutynusnma xap Oup ¢dykapo
TaBJIMM OJIMII XYKYKHTa STaJIUTH Ba YpTa TABJIUM OCMyJUIMTH TabJIUM
TU3UMUHUHT OYHMKIMTUHM KypcaTAu. TabiuM THU3UMHMHHA HCIIOX
kwmumna AKTaHuHT YpHU OeHumxos karra OO, «OIeKTpoH
XyKyMaTy» TH3UMHUHH PHBOXIIAHTHPHIINATH HCIOXOTIAP TabIUM
TU3UMUHU XaM Kampal onraH. Emr  aBmomau O6apkaMon KuiIuo
TapOusamaa xamjaa JIyHE  xamKaMHuATHAa Y3 YpHHMra ora
UHTEJUTYKTyall KaApiapHU Taiépnamaa 3aMOHAaBUM TEXHOJOTHUSIAP
ounan KyposutanraH AKTHU Kyianr JIo3uMm.

Tabaum TtuzuMuga AKTHUHT Sxopull STWIMIIMHM  TabIUM
xKapa€Hnaa Ba TabIuM  (AOIMATHHM OOIIKapHIIAa KypaMus3.
Kymmagan, TabpIuM MyaccacallapiHH KOMITBIOTEPIIAIITHPIIIAIIIN,
TapMOKKA YJIaHHUIIH, TEKTPOH XYXOKAT allIaHUIIIN, MyCTaKIII TAbJIAM
OJIUII TH3UMJIAPH, BUPTYall IAOOPATOPHS Ba CUMYJIATOPIIAD, DIIEKTPOH
KyTyOXOHallap Ba pecypciap jKamJiaHMAacH, TabiIUM >KapaSHUHHHT
WHTEPAaKTHB  KypWIMallapW,  MYJIbTHMEIUS  BOCHUTAJapH  Ba
MaxcyJloTJapH, JapCcluKiap Ba YKyB Ky/UTaHMajap OwiiaH
TabMUHJIAHTAHJINTH, TypJIW MaB3yjapra owj BeO mopTauiap Ba
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TapMOK DJJIEKTPOH peCcypciapu, Typiau HacTypuid TabMUHOTIAp,
MabJIyMOTIap Ba Omnumiap 6azamapu xopuil sTunMoxaa [41, 43, 46,
47, 49, 60, 82, 107, 130-133, 171]. Dpummnaérran 0TyKIap OWIaH
yerapajaHuO KOJIMaclaH TabJIMMHH IIIOOaIAIITHPUIN Ba Oy COXaHU
sTHa/1a MCTIOX, KMJTHII JIO3HM.

PecyOnukamu3ia MyCTaKWIUTMK HHWIUTApUAaH KeHWH SKopuit
STWITaH 7 OOCKHWIM TAablUM TH3UMH Y3 camapacuHud Oepud
KeIMOKAa. YOy TablIuM COXAaCHHHHI OOCKHWIAPH IOFOHAIN
TapMOKJIaHYBYH OOBEKTHB Ty3yjMajapra sra Xampaa Oy Oockudiap
Vpracunma y3BUK alokalap YpHATWITaH. OHAM JKOPUN TablIUM
tusumuga AKTHHHT KaHDail poJyira STaMTH Ba YHH XO3HPTH KYH
Tajabura >xaBo0 Oepa oNWIIUIard MyaMMollapu OwmiaH OaTadcui
TaHUIINAO YNKAWITHK.

Mucon Tapukacuia onuil TapIuM OOCKHYMHY OJIauTaH OyIcak,
onuit TabauM Myaccacanapu (OTM) OorkapuIln KuxaTaaH Mypakkao,
Oup-Oupura OOFIMK Typiau GQYHKIMSIIAPTa Sra HUKA 00BEKTIap Xamaa
TYypiin  Japaxanard Kym (¢oljamaHyBuUMIapra odra = Maxmya
xucobmanaan. Xo3upru kyaaa OTM daomustn tynurn Omnan AKT
JKOpUH DTHIMINNTA KapamacHaH, YHH TaIKWI KIITyBYA WYKA
o0BEKTIIApUAaH  alpUMIIApUTHHA  ABTOMATIAINTHPWITAH  XOJOC.
Mucon ydyH xoaumiap Ba Tanabamap MabiaymMoTiap ©6asacw,
QJIEKTPOH  KaTaJOTNAIITUPWITaH  pecypciiap JKamjaHMacH  Ba
XyXoKaTiap aiaHWIM KaOW »JIIEMEHTIapHH KHPHUTUII MYMKHH.
Byryarm kyH#ma wMmaskyp spaTwiaéTraH TabJIUMIArd Xu3Matiap
KYpcaTuml axO00poT TH3UMIIAP TYpPJIM TEXHOJOTHS Ba Ty3WJIMAaBHU
xapaktepra dra Oynmu0, ylapHH KEHTaUTHPHUIN, MabIyMOTIapHU
MHTETpalysIall, yMyMIAIITHPUII XaMma sroHa axOopoT MaKOHHUTra
aitmaHTUpHI 1013ap0 MyaMMoJIapAaH XUCOOIaHaIH.

Masbaymkn, Y36ekucron PecryGnukach “DIeKTpoH XyKymatr”
TU3UMHJA IOKOpH Japakajaru [aBiiaT OOIIKapyBH JOMpacHIarud
YyMyMJIAIITAaH SITOHA JABJAT WHTEPAKTHB XHU3MATIAp MOPTAIA
(my.gov.uz) Ba Ilpe3naeHTHHHT BUpTyan KaOymxoHacH MOPTAIH
(pm.gov.uz) daomuatu iynra xyhwirad. llyauaraek, 6apua coxa
TAIIKWIOTIApU XaM ax0opoT TuauMilapuaa QoipanaHyBUnIapra
IXTUEKIIAp OYiinua ax00opOT, MHTEPAKTHUB Ba AJIEKTPOH KaOyJXxoHamap
KYPUHHINUAA XMW3MATJapHU TaKIAM OSTMOKIAa. MHCOJN  YYyH,
V36exucron PecryGrmukacu J[aBiaT CONMK KYMHUTACHHHHT BHPTYa
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KaOyJIXOHAacH Ba COJMK TYJIOBYMJIApTa 3JIEKTPOH COJHK XH3MaTiapu
nopraiapunu (my.soliq.uz) KeNTUPUIIT MyMKHH.

Arap TabIUM TH3MMHHUHT Oapya OOCKHYIApHHH Kampad onraH
xonga (QoiiganaHyBumMiapra XusMamiap KypCaTUIIHMHT  SITOHA
nopranu Wynra kyuwica, “OJeKTpOH XyKymar’ THU3UMMHUHI 3HT
Wupuk OYFWHM Y3 eduMuHH TomraH Oymagu. byHnmait Ttabium
XM3MAaTJIapy MOPTAIN aMannuéTra TaTOMK STIJIUINN JaBiaT Ba )KaMUAT
ap30Japy y4yyH YymOy KYpHHMIIIATM HMKOHHUSATIApHM o3ara
KEITUPaIN:

— Tabnum-Tap6us cudatunu KadoaaTIany;

— Tapnum 6ockuwIapu ypracuaa y3BUMIHNKHU MyCTaXKamIaiam;

— Kappnapra 0yiran sXTu&xHI OJIMHIAH OalIopaTiian;

— Jespnu 0Gapya >kaMHUAT ab30JIapd  TabJIUMIa  ajgokKaaop
Oynramwmurd  ydyH (oiimamaHyBUYMHHHT TaBJIUM JKapaHU,
OOIIKApMIYBYM Ba CaMapaJOpiurd OPTULIMAA TYFPUAAH-TYFPH
UIITUPOKMHM TabMHUHJIAHIU (MHCON y4YyH TabJIMM OJTaHJIUTU
TYFPUCHIIATH  TyBOXHOMaiap,  auokazgop  (dap3aHmriapm)
VKyBUMIIADHUHT (HaonusaTH OWiaH TaHWIIMII Ba MyXoKama
Kmm, — MacodaBuit  OOMKAapyB  TapIUMIA  WINTHPOKH,
MOHTOPHHT KWJIMIII Ba X.K.);

— Mypoxaarnap, ax00poT Ba HHTEPaKTHB XH3MaTJIapAaH
¢oiinananu,

— Kapopmap  xabyn  xwmmra Ttakiudiaap Ba  Oomika
UMKOHUATIAPHU Oepaji.

Iyauaraexk, OTM  ¢daonuATHAa STOHATUKKA HHTHIYBYH
ax0OopOT MYXHTH SPATUII HATIKACKHIA OM3 KyHHJard MMKOHUSATIIApTa
SpUIIaAMU3:

1. OTM wnuku oO6BeKTIIapH YpTacuaa aBTOMAT Pecypc ajIMalliHYB;

2. Xoaumiap Ba Tanabanap 6a3acu yCTHAA TaXJIMLIap IOPUTHII,

3. Ilpodeccop-yxuTyBuniap GpaonusTy Ba yIapHUHT PEUTHHTH;

4. doiigananyBuniap (Tanada, YKUTYBUHM, XOJUM, OTa-OHA Ba X.K.)
Vypracuga nHTEpQa0T MYJIOKOT Ba (GPUKP aIMAIIIHIIL;

5. Te3kop xabap Ba MabJIlyMOT/IAp aJMallHIII;

6. OTM MyxuTH OWJIaH TalKd OOBEKTIAp YpTacuma pecypciap
aIMaIlIuHYBH;

7. Tabnum OockuwIapu ypTacuna WHTETpalusIIaliHA
aBTOMATJIAIITHPHIL,
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8. MHTephaon aBTOMaTIAIITHPIITAH TabINM KapaHu;

9. OTM canoxXusATHHHU OIIHPHIILI,

10. banuuk, kagpnapra OyiraH 5XTHUEXK acocula yJlapHH cU]aTH
Taépranr;

11. AXOOpOT MyXUTH MabIyMOTJIapH YCTHAA HHTEIJIEKTyall
TaxJIMJUIap IOPUTHII Ba Kapopiap KaOyil KWJIMIITa KyMaKIalwII
BaX.K. [116, 119, 152, 168, 197].

AliHU BaKT[a TabJIUM COXAaCHHUHT Typnu Oyruamapura AKTHH
XKOpuil 3T, aHUKca (GaoauaTHU OOMIKAPYBHHM aBTOMATJIAIITHPHIL
Gopacuaa xopmkma Ba Poccmsga’ DacTypuil MaxcylnoTaap 6030pH
fo3ara kenras [128].

By coxama pecrnyOnmkaMm3iga SpHIOIMITaH IOTYKJIap KaTOpHTa
XanK TabIMMH BasHpIWTH Tacappypuma “AxOOpOT-TabIuM TIOp-
TaJIN HUHT SIPATHINIIN, MyInbTHMEAus yMyMTabJIUM OAacTypJIapuHU
PHUBOKJIAHTUPHUII ~ MapKasMHUHT HIOra Tymupwimmy, ZiyoNet
ax0opOT-TabJIMM TapMOFMHMHI Tamkui stwinmud, Onuil Ba ypra
MaxCcyc TablUM Ba3UpJMIA TOMOHHUAAH “DJIEKTPOH Ba3UPIUK’
TU3UMHHHU JKOPHH JTWIAa&TraHu Ba Xap OWp TabiIMM Myaccacacuia
ax0opoT-pecypc MapKazJIapHH{ TAIIKWI KWJIWHUIIA XaMAa yJIapHU
BeO-caiitmapuamn  VHTepHET TapMOFWra KYHWIWIIMHA KEITHPHII
MyMKuH [W4-WO].

PuBoknmanraH MamiakaTiap TabIUM TH3MMUAA KYJUIaHH-
naéTrad, HWUPHK KOMIIaHWS Ba (uUpMagap TOMOHHMIAH SpaTHITaH
HATnapman  TabpauM  THU3UMHIQ TYFPUOAH-TYFpH  (hoHgamaHMII
TabJIMMIa HOTYFpU €HAANIyBHH KenTupuO unkapamu. YyHku, xap Oup
JABIATHUHT TabJIMM COXACHAArM CHECATH Ba TAabiINM TH3HUMUHHU
Oommkapuil ycyiapu Typaudanup [65, 79]. [Jemak, TabiuM TU3UMHU
daonusaTuaaH KenmuO YMKKaH XONJa, DPHBOXJIAHTaH JaBiatriap
Takpubacunan Qoiinanann® ATnapHu spatumn MyXuM axamusIra
MOJTHIK.

AKT Ba TapauM TH3MMHZATH 3aMOH TayjablapuHU HHOOATra
ONITaH XOJJa KEHTI KaMpOBIH (HaonusITHH MacogaBuil OOIIKapwIl,
TabJIMM Myaccacajlapd Ba TabIUM OOCKMYIApH Yypracuaa axOoopoT
Y3BUIIINKHY, ITyHUHT/AEK, OOIIKA TAIKUIOTIAp Ba aX0JlH ypTacugaru

' «SIMS.net Capita Education», «IBS: Ynpasinenue nepconanom By3ax, «BlackBoard», «SunGardy
«lanaktuka Ympasienue By3om», «1C: VYuusepcurer», «GS-Bemomoctn», «Maremiany, «AKcrHoMay,
«Tandem University», «Universys WS»
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MyHOCA0aTIapHH TAbMUHJIOBYM WHTEPAKTHB TABJIUM MYyXUTHUTA
aXTHUEX mango 6ynmokaa [66, 78, 125, 130, 135, 142, 150, 190].

Ymby MoHorpadus “DnekTpoH xykymatr’ moupacuma OTMiap
($aoaMATHHE aBTOMATIAIITHPUII Oopacuia TaxJwuiap, Tanadiap,
ax0opoT MyXHUTIapua AIEKTPOH XU3MATIAPHHU KYpPCATHIN KYPCATHII
TEXHOJIOTHSIIAPH, XU3MATIAPHU HMHTEIUICKTYAIUIAMITHPHII, XH3MaT-
JapHU caMapaid TaHIam Ba Oaxojam MOJeIIapd, alropUTMIIap,
yCyJulap TaAKUK OSTWwiagu. TaIkukKoT FosUlapu Ba HaTIDKalapUHU
HadakaT TabJIUM TH3MMH, OAJTKA Oapya TypJaru 3aMOHAaBHE axO0poT
MYXUTJIApUHU JIOMMXANAIITUPUII Ba SPATUIINA KOPHUH KUJIHII
MYMKHH.

WuTepakTuB TabIiM MYXUTHHH SPATHINTA KApaTWITaH Ma3Kyp
TAJKUKOT HILJa KyHuaaru acocuii Macananap y3 e4uMIIapyuHu TONaau,
SITBHU:

— MaBXyJ TabJIUMUN axO0pOT TU3UMIIAPHUHT TaXIMJUIAPH acoCHa
VHHBEpCAT  JJIEKTPOH-TABIUM  XU3MATIApUHH  KYpcaTyBUH
THU3UMTa Tajabmiap;

— HMHTEPaKTHB TabJIMM MYXUTHHUHT HH(PATY3UIMACH;

— HMHTErpalysUIallyB4Yd MabIyMOTIIAp 0a3acu Ba XaB(CHU3IIUIH;

— OTM ¢aonuaTuHu OOIIKAPHUII MOIEIIAPU Ba AITOPUTMIIAPH;

— DJIEKTPOH XU3MATIAPHU TaKJAUM STHII MEXaHU3UMU;

— XHM3MAaTJapHU HHTEIICKTYaJUTAITHPUIN TEXHOJIOTHSUIAPHU, KyM-
JanaH, TaOMHW THJIJArd CYpOB MAaTHIM SXTHEXKIApHH (hopmal-
JAIITUPUII Ba KOMIBIOTEP TWINTH YTUPUIIHUHT MaTEMAaTHK
MOJIEJIH Ba YHJIaTH aIrOpUTMIIAPH;

— DJJIEKTPOH XHM3MaTiap Ba OwinMiap Oa3alapuHH OOITKAPHII
MOJIeJUTapH;

— DJJIEKTPOH XHM3MATIApHU caMmapajid TaHJIAITHUHT WHTEIIICKTYal
THU3HUMU;

— ¢oligaraHyBUMJIApUHNA Ta0aKTAINITHPUIT acOCHAa XHU3MaTiIap
KypcaTuIl, Xu3Mariap XOJaTWHU 0axojialll Ba MOHHUTOPWHTHHU
FOPUTHIIL

Tagkukor HaTmxamapura TyxTtamagwrad Oyncak, OTM ¢ao-
TUSATH JTOWPAcU/ia WHTEPAKTHB TABINM MYXHUTH sSpaTunu0, MHTen-
JEKTyall MYJK areHTIWTHIAH pacMUW pyixaTuaaH YTKa3WUITaHIUTU
tyrpucunaru Ne BGU 00306, Ne BGU 00307, No BGU 00308 Ba
Noe BGU 00225 pakamiid T'yBOXHOMAaJIApU OJIMHTaH.
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Maskyp wim goupacuaa Myautd TOMOHHAAH 4om 3Twirad 50
JaH OpPTUK XOPWKHMHA Ba MaxauIMd >KypHaulapAa YOIl 3THIraH
MaKxoJanapaaH GponaaTaHuIraH.

Ymdy kymianMa axOopoT TH3UMIIAPUHH JIOWUXANAIITHPYBYH,
KyMJTIQJIaH TabduM Tu3uMuna (aonuar oaud OOpyBYHM  MyTaxac-
cucJiapra MyJpKaJUIaHTaH.
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I BOb. UHTEPAKTHUB TABJIUM MYXUTU — AXAMUSTU,
TAXJINJIJIAP BA TAJIABJIAP
1.1. Acocuii TymyH4ajgap Ba MyaMmMoJiap

“ONEKTPOH XyKymar’ TH3UMHU JaBjaT OOLIKAPYBH Ba YHHHT
XKaMuAT OWitaH MyHOCAaOaTHHM BJIEKTPOHJIAIITHPHII, STOHA ax0opoT
MYXUTH OpKaJIH axOojura KyJNalIukiap SpaTHll, WKTHMOHIi-
WKTACONWN  YHYMIOPIUKHH  ONIUPHWIN, UIYHUHTIEK TYIUIaHTaH
MabJIyMOTJIapHH HMHTEIUICKTYyall TaXJIMIM acoCuaa Kapopiap Kalyn
KWJIUII UMKOHHATIApUHU Oepamu [77]. YMymui Xonma “DaeKTpoH
XykyMat”’ Oy “mapux — xo3up — Keaajycax” TaMOWHIUHH KOHKDET
VpHatumiga 3amoHaBuid AKTnam Qoiimamanum necak MyOosara
6ynMaiimm. V3 ypEmma “DIeKTpoH Xykymar” TH3MMH JaBIaT Ba
KaMUATHUHT Oapda kaOxamapw, OYFWHIapu Ba KaTJaMJIApUHHU
KAMpOBYHM SITOHA JJICKTPOH TH3UMTIa OHPIAMITHPAIN, MabIyMOTIap
OKMMUHHM OomKapaan Xamaa (oiinananysumnapra (Oy epna,
(dolinananyBun JgeraHgaa WHCOH €kM Oomka oOO0BEKT Haszapaa
TYTWJIMOK/Ia) WCTajJraH BakT OpalIWFHIa 3apypHidl MabIyMOTIApHHU
SIPUMaBTOMATHK (MabJIyMOT TaKAWM JSTHINAA BaszusATra Kapad WHCOH
WIITUPOK JTHIMHM €KW THU3UM aBTOMAT aBoO OepuIm) TakIuM
STUIIHUA TabMUHIAWIU. AXOOpPOT TH3UMIIADHH WHCOHIAp OWiIaH
OOFJI0BUM BOCHMTa Oy THU3MMHHMHI DBJCKTPOH Xu3Matiaapu OYiub
XHUCOoOJIaHaIu.

DNEeKTPOH XW3MAaTlap TYUIyHYacH KEHT MabHOJa SKaHIUTUHU
nHOOatra onub axO0opoT THW3WMIIApH YYyH YHHHT OWp HedTa
TypJlapura TynryHda Oepamus.

JlaBnar WHTEpakTHUB XH3MaTiapum — Oapda coxamap Oyitmua
(dhykaponapHu Typiauya MypoOKaaTIapUHH SITOHA OfHAa OpKaidu Kalym
KWINII Ba Ma3Kyp MypOKaaTHH JKOMHTa TU3UMIIM HYHAITHPUII XaMa
OaXkapUIIMIII MOHUTOPUHTHHU 0JIMO OOPYBYH XHM3MATIIAp MaXKMYacH.

WHTepakTnB XW3MaTiap — OMMAaBHH XHM3MaTiiap KypCaTHII,
MaBIyMOTIap OCpUIl Ba MypoKaaTIapuHU KaOynl KWIHII SHHH,
¢dolinananyBuniIapHu axOoporra OynraH SXTUEKIAPUHA KaHOAT-
JTAHTUPYBYU XHU3MATIAPHU ¥3ap0 MYJIOKOT EpAamMua KEHT KaMpOBIH
TE3KOp €TKAa3WIll, NIYHHHIJIEK OOLIKapyB OpraHIApUHUHT MabiyM
Tamabmapu  acocujga  axO0opoT  TH3UMJIApU  OpPKAIM  amMajira
OLIMPHIIINTAH XU3MATIIAp TYIIYHHUIIAIH.

JlemMak, WHTEpaKTUB XU3MaTiap ax00poT THU3UMIIAPU OpPKaJH
(yKapomapra KypcaTniagurad Ky Tanadnn XxapakTepiiard Xu3Matiap
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Ma)kKMyacH dKaH. AKCapHsiT XU3MaTIapHUHT MaKcaJl Ba Basudacu oup
XWUIMKHA TalIKWI STUIIMTa KapamacaaH yjap Xap Oup ax6opor
TU3UMJIApAa TYpAM TEXHOJOrUs Ba JAacTypuil BOCHUTalap OpKalu
amanra ommpwiaad. By aca, ¥3 HaBOaTHma, Typiu4a TY3HIMAJH
ax0opoOT MyXHTJIapH YpTacuna MablIyMOTIApHH HMHTETpalWsuIall Ba
SITOHAJIMTHHYA TAbMHHJIANI MYyaMMOJIAPUHH KENTUPHO YHKapaim.
HlyauHr yayH ax00poT TH3UMIIApuIa KypcaTHiIaJural Xu3MaTIapHu
TabMUHJIAUAUIaH JACTypUl XU3MatTiap KypcaTyB4ld MyaMMOJIU TU3UM
UILIa0 YUKW MaKcaara MyBo(HK.

Kenr kampoBmarm HHTEpaKTHB XH3MaTJIap SKUH HILIapiaH
Oonnrad WyHamumm Oyiimua OWp HedTa Typilapra SBHH, axOopor,
WHTEPAKTHB Ba Mypo’kaaT XHU3MaTjapura axparuia OOIUIaIH.
AXO0OpOT XM3MAaTHUAATH MAbIIyMOTIIap Mypakkad KaiTa WILIOBIAPCHU3
CTAaTHK KYPUHHIIAATH TaKIAM OTWIaad, SbHU Oymapra Mebepuii
XyXoKaTaap, XMcoOaml KalKyJsIusap, HyprukHOMa Ba X.K. KUpaIu.
WHuTepakTuB XU3MaTiapra TakIuM 3TWIAETraH XU3MaTiapaaru HHCOH
OMWJIMCH3 MabIyMOTJap aBTOMATUK KalTa MWIUIAHUIIM OPKAJIU
MIaK/UTaHTHpUIaad.  MypokaaT — xu3Mmarjapura  axOopor  Ba
WHTEPAKTHB XHU3MaTjapAa MamBXKyA OyiaMaraH Typiad Takimnag-
Macaiajiapy yu9yH WyJulaHaIuTaH dXTHEK-MypoxKaaTiapyu Kupuo, yHra
kaBoOjap kaBoO OepHIl HMHCOH OMMJIM HIITHPOK  STaH.
Xusmariaapuud OyHmail Typiapra akpaTWidind cababid, Xo3upaa
ATOHA JaBJIaT MHTEPAKTUB XHU3MATJIapu MOPTAIMHUHT (Mmy.gov.uz)
SHTH TanKuHUAa (my2.gov.uz) (akaT WHTEpaKTHB XH3MAaTIap
KOJIIUPUIING, MypoKaaTIapHUHT Oapyacu BUpPTyal KaOyJxoHaiapra
(pm.gov.uz) YTKa3uIMOKIA.

Hactypuii  xusMaTiap JeraHaa axO0opoT  THU3UMIIapuaa
KypcaTWiaguraH Xu3MarjapHH [NAaKIJIAHTUPHUIL, —OOIIKApHII  Ba
MabJIyMOTJIap OazanapuHu HHTErpanysall XU3MaTIapu
TYUTYHUJIaIH.

OnexktpoH xu3marnap (OX) nmeranfa WHTEPAKTHB XH3MaTJap
Ounan 6upra ax60poT TH3MMIIApH Ba (hoHganaHyBIMIApHHI aXO0POTHH
MAaKUIAHTHpHUINTa  OYnran  SXTUEKIAPUHA — KAHOATIAHTHPYBUYHU
JACTypuil XM3MATJIapHUHT MaXMyacd TymwyHuwiaau. Keiunru
VpuHIapaa 3JeKTpoH, axOopoT, WHTEpaKkTHB Ba OOIIKa TypJaru
XM3MAaTJIapHA TH3UM XH3MaTJIapH 1e0 aTtaiMus.

“ONeKTpoH XyKyMar’ THU3WMUHUHT KHUCMH XHCOOJIaHYBUH
“Tapmum” axbopor tnznmmap kommiekcu (ATK) kenr xamposmu
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(TpHE, Ky TapMOKJIM, Kym OOCKHwWIM, Kym (oiifanaHyBIHIN)
Mypakka®b TH3UMIIApAaH XUCOOJIaHATH. V36eKkucTon Pecmy0-
JUKACUAArH XaJlK TabIUM Bazupauru, Onauid Ba ypTa Maxcyc TabJIUM
Basupyury, JlaBmat TecT Mapkasu Ba OOIIKa cOXa TabJIUM
OoIIKapMaJapuHUHT  OWp-OMpura  y3BHH  OOFNIMKIMIH — XaMmza
SIXJUTINTAAA TabJIUM COXACHHHWHI KEHT MAacIITabiu SKaHJIUTHHU
kypumr MyMmkuH. “Tapaum” AKTHuHT acocmit Makcamwm, Oapua
OOoCKMUIapAarn TabIMM MyacCacaJapUMHUHI STOHA MabIyMOTJIap
Oazacura sra  ax0opoT TH3MMJIAPUHM HWIIIa0 YMKUII — Ba
doiinananyBuMIapra MEKTPOH XM3MATIAP KYpCaTHIIIHP. Y3 YpHHIA
“Tapmum” KOMIDIEKCH ‘DIIEKTPOH XyKyMaT’ TH3MMUHHUHT OOIIKa
ax00pOT KOMIUTEKCIIapH OMJIaH MabJIyMOT aJIMalIHHYBHTa aCOCIIaHTaH
XOJJIa TAIIKWI ITHIaId. AMMO, XO3HpAard axOopoT MyXHUTIapHHHT
OupopTracl TH3MMHUHI MaBXyZ Oapua OOBEKT Ba CyOBEKTIapH
Oyiinua TYIHK pean BOKENMKIApHH KaMpad ONUII MMKOHHSTUIA 3Tra
sMmac. JlacTmab TabiaMM COXAHMHI KaTijamyiapud OViuda anoxuia
Y3MAPUHEHT OMPAacHa’, KeHHH Ma3Kyp GOCKHUIAPapO SrOHATMKHM
TQbMUHIIOBYHM, SIbHU, TabJIMM TH3WUMUHH STOHA IUIaTdopmara
OMPIAIITHPUITHN TabMUHJIAHANTAH TI00ad WHTEPAKTUB TaBIUM
myxutuan (UTM) umorad aukui qon3zapd MyaMMoIapuaan Oupuaup.
Ma3kyp rno0an TabaIMM MYaMMOHUHI TOM MabHOIArd €YUMHU
cudaruga 1.1-pacMaaru Ty3wIMaHu KenTupuin MmyMkuH [20, 50].

[ «INEKTPOH XyKymaTt»aa «Tabaum» ATK ]

Onuit Ba ypTa maxcyc
Ba3npAUTK Tab/IMM BasnUpPaUIU

MakTaraua Ymym VpTa Onuit
TabAUM TabAMM Maxcyc TabAUM
= 5 — [ = —FF

1.1- pacm. “Onexmpon xykymam” muszumuoa “Tavium”’ AKT.

busra masnymku xap Kanmai ¢olganaHyBUM TabJINM COXacHUTra
y &ékm Oy »xuxarnmaH anokamop Oymamu. Opmuit mmcon cudaruma

Xank tabamm

[asnat
Tect
MapKasu

E )

Makra0raya TabiuM, yMyMTablIMM, YpTa Maxcyc TabJIMM, OJNMH TabJIMM Ba YHJAaH KEHHHIM TabJIuM,
KaJIpJIapHu KaiTa Talépiann Ba MajJaKaCHHH OMIMPUIIIATH TabIuMIap
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Kapaiiuran Oyicak, axkcapuar (oWmamaHyBUd MaKOypuil TabJIuM
Myaccacacura OOFJIMK Ba YHTa TabJIUM OJTaHIIUTH XaKHa TYBOXHOMA
oepunanu. Kynmanmnk xa€rumuznga ¢ykapo OHMpop Koira XyxokaT
TOIIIMPCA, andarra YHIAaH TablIUM Myaccacallapd TYraTraHJIHTH
(maxomaTHOMa, AWIUIOM) €KM MaBXKyxA Oyjica Manaka OIIUPTaHINTH
TYFPUCHIIATH TYBOXHOMAIAPHUHT HYCXacHW Tanald ITHIUIK Tabuuid
xon. Maskyp skapa€nma opTmkda cap(d Xapaxkarimap OwraH Oupra
XYX¥OKaTHA HWIIOHWIMTMHU TabMHUHJANIAA TETHUILIM JKOWIapAaH
TacHUKIall KabW MyaMMoOllapd XaMm MaBxkyld. byHpmail onnmit
MYaMMOJIADHHMHT [03ara KeNWIId Y3 YpHHIA TabJIUM OJITaHIUKHH
TaCIUKJIOBYM DIIEKTPOH XYXOKATIAPHU CAaKJIOBYM Ba TYpJIH ax0o0poT
TU3UMIIApUTa y3aTyBYM MAabIyMOTIap Oa3acHHMHT WYKIHTH OWIIaH
OOFIHK.

HaBp Tamabuman Kenud YMKKAH XOJNJa TabIUM COXacH YUYyH
KyHuJaru riiodan MyaMMOJIapHH KEITHPUIT MyMKHH:

e bup Xwuukgard TabiuM Myaccacalapd (DAOJIMSATHHU TYIIHK
Kampad OJyBYM STOHA TY3WJIMaIH axOOpOT TU3UMHHU TaTOWK
T’ [44];

e TabmuMHUHT OMTTa OOCKUYHMIATH TAaBIMM Myaccacajlapuapo Ba
VIapHUHT  IOKOpM  TIOFOHAJNapuW  ypTacuaa  MabiIyMoTiIap
QIMAIIMHYBUHHI TAbMUHJIAIT ;

e Tapmumum  Oapua  Oockuwiapu  ypracumarm  axOopoT
TH3HUMIIAPHUHT HHTErPAHSICHEN KypHm® [55];

e Typam Oockuumard TabIMM Myaccacalapuapo MabIyMOT
IMalIMHyBa OPTUKYAIHKHYI OapTapad s’ [159];

e MabIyMOTIApDHA HWHTEIUICKTYal TaXJIUIH acoCHIa OXTHEK-
TanabIapHu KAHOATIAHIUPYBYM Ba Kapopiap KaOyn KHIIUINTa
KYMaKJIAIIyBYd MYJIBTH TH3UMJIAPHH aMalUErra TaTOUK KHJIHII
[149, 146];

e Omuii TapNMMIAH KEWWHTH TablUM Ba MaJlaka OIIUPHII
MyaccacajgapHu  (QAaOJMATHHA  aBTOMATIAINTHPHUIN  XamJa
MOHHUTOPHHT KYTHIIT;

* Mc: yMyMTaBImM MakTaGIapn yayH GHTTa TY3HIMATH aXGOPOT TH3IM

° Mc: yMyMTabimM MakTab1apapo Ba yiap Griian XallK TabIuM Ba3Hp/IMTH GOLIKAPMAapH Ypracuia
® Mec: Xaiik Tabaum Ba3UPJIUIH Ba S"pTa Maxcyc TabJIuM OOlIKapMacu ypracuia

7 Mc: yMyMTabIum MakTa6 GHIan kach XyHap KOILTeKH yTacuia
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® TabBINM OJTyBYHTa Oepuiran T'YBOXHOMAJIapHU
NIEKTPOHJIAII THPHII Ba WHTETpaIisUIaHy BN ATOHA
cepTH(UKATIAMTHPHII 0a3aCUHU UIIUTA0 auKuI;

® TaBIMM MyaccacaJapHapo 3aMOHaBMH DJIEKTPOH  XyKXKat
alJIaHUII TU3UMU KYILJIAIT;

e xazpmapra OynraH >xTué&kiapHu Oamiopariam, HII OuiaH
TabMUHJIANI Macajlacu Ba Oy MWyHamumaa MOHUTOPUHTHU
ABTOMAT/IAIITHPHIL ;

e MyJBTH pecypciapra dra 3aMOHABHH MYCTaKwJ Ba MacodaBHid
TabJIUM TU3UMIIAPUHU Hyira K}”Iﬁnmm [48, WT];

® TapIUM ax0O0pOT THU3MMIIAPHHUHT OXTHEK-MYpPOKaaTIapUHH
KaHOATJIaHANPHIIIATH JIEKTPOH XU3MaTJIap OWJIaH TAbMHHJIOBYH
0a3aBHii JIEKTPOH XM3MaTJIap MOPTAIMHHU MIUIA0 YHKHIIL;

e (olianaHyBUYWIApHH TabIUM Oyin4a SXTHEK-TaKIHIapH,
IIYHUHTIEK TYPITH TabJIUM ax00poT TH3UMIIap/a KypcaTrniiaura
XU3MATJIAPHU ArOHA OHA OpKaJM KypcaTullra MyJDKaJUIaHTaH
Maxcyc XU3Matjap HopTaauHH spaTuil (my.edu.uz);

e amanuérra JKOpHM J3TWIaguraH axO0opoT THU3UMIIAPHU TYypJd
KypuiManapia OHJaH Ba o¢QiIaiiH pexXuMIa WIUIAIIuHA
TabMUHJIALI YYYyH alaliTUB WIOBAJIAPUHU SPATUILL

o Tmsum ¢oitnananyBumnapyn (HaoTUATHHA MOHUTOPHUHT KHITHII
[58] Ba MabIyMOTIIAp XaB(PCU3IUTUHN TaAbMHUHIIAII,

AKTHH TabimuM THU3UMHTa XKOPUH OSTHINN HadakaT TH3UMHHU
OOIIKapyB Ba MaxCyJIOT CH(AaTHHH SXIIWIANI OajKd, HKTUCOAMN Ba
WKTUMOUI caMapaJopiUKHU XaM TabMUHJAWIU. TabiuM coxacuaaru
ax0opoT THU3UMJIApPHH TOM MabHOAA OJJIEKTPOH EKM HHTEPaKTHUB
TabIMM MYXUTH JEHUIl MyMKHH. MHTEpakTWB TabIUM MYXHTH
(UTM) mypakka® MyXHT OYJITraHIUKIaH, NAcTIa0 MyXUT aCOCHHHU
TAIIKWJI 3TYBYH MYXHUM TYIIYHTHPHIIUIAPUHU Kapal yTammus.

WHTepakTHB TabIUM MYXUTH JIeTaHAa TabIUM COXacHra JOHp
Oapua IXTHUEK-MypOXKaaTIapHH KaHOATIIAHTHPAIWTAH  JJIEKTPOH
XM3MATIAPHUHT JAaCTypuil MakMmyanapd TymyHuiaad. Exu UTM
TabJIUM TU3UMHHH TYIUK KamMpad ONraH MHTETPalMsUIAIIyBYH TYPIH

8 Mc: larnar Gomkapys OpraapHHH XOAMMIIApHHH Maiakacuuu ommpysun TATY Ba yHuHT (uiMaiapu
Xy3ypuaart “ONeKTpoH XyKyMaT” YKyB MapKa3IapHHUHT STOHA 3JIeKTPOH CepTHOUKATIAIITHDPYBYH TH3UMU

® Mc: Onmii Ba ypra MaxCyc TabjIHM BasupIMIH Tacappy(uiarn Myaccacazap OminaH MexHAT BasHpIHTH
ypracuna

1 Mc: Moodle nnaropmacira kaby TH3HMIAPHH IABIAT TOMOHHIAH KYIUIAG-KyBBATIAHYBUH
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axOopoTinap MakOHHIA KyIIMMYa MOIYJUTapHH KYyIiaO-KyBBaTiail
WMKOHMATUIAa 3ra XamJa TabJIMMIa MHYHanTUpWIraH OSXTHEKIApU
Oylinya DJIGKTPOH XM3MATJapHU KypcaTHINra MYJDKaJIaHTaH
JacCTypuil TABMUHOTIIAP MaXXMYacH.

YMyMmuid X0J/1a TabJIUM MYXHTHIA XHU3MAaT KYpCaTHI JeraHia
acocaH yHra OOFmMK OynraH Ba OynamaraH, MyXWT HYHIard Ba
TaIKAPUCUAATH Maxciaap KypcaTWiaJuraH Xu3MaTiap TYITyHHUJIaIH.
Xu3Mariaap MyXHTHH TallKWI KWIYBYHM OOBEKTIap  OpKaId
cyObekTiapra KypcaTHIWO, YJIApHUHT  acocWHH  axOoporiap
Ma)KMyacH TalIKUI 3TaH.

WNTM Oup TH3uMra KeITHPHITaH, MAKCAIIH aX00pPOT Ba TabJINM
OcpaaguraH MOpTaN, CalT, axOOpOT TH3UMHU EKH aXOOpOT-TABIAM
TU3UMU KaOwmap Oynumm MyMKHH. Arap MyXuT axOopoTtiapu
OepwiraH BaKT OpaliMKAa y3rapmaca, OyHAal ax00poT MyXUTHHH
CTaTHK MYXHUT, aKC XOJJa KapajaéTraH BaKT OpaluFuaa axOoopoTiap
JouMo y3rapub Typca, OyHaai ax00poT MyXUTH JUHAMUK JeHUIaN.

Xap kanmad wuHTepakTuB ax6opor Myxutd (MTM) T1ynuk
OUHAMUK MyXUTHAa (aonuar KypcatnO, (oiganaHyBIM — TH3UM
TaMOHMIWra amanl Kuiaad. MHCoN TapuKacwaa TabIHM COXACHHHU
onmaaurad Oyicak oTa-oHa — THU3UM, Tajlaba — TH3UM, HITIA-XOIUM —
TU3UM, YKUTYBYHM — TH3UM Ba X.K. JMHAMHK MyXUTIapHH TOp
MabHOJa MHTEPAKTHBIIMK JICHHII XaM MyMKUH [69, 99, 134, 215].

1.2. Oauii TabAMMIA JIEKTPOH XU3MATIapra TajaadJap

dapa3 KWIAWINK, TabiMM TH3UMH TEXHUK, TEXHOJIOTHK Ba
JacTypuil BocwWTamap OwmiaH TabMuHIaHTaH OyncwH. by xomma
ANIEKTPOH XM3MATIAp KaMua KyHujaard oObeKTIIap YUYH SIPaTHIUIIN
no3um 6ymanu [207]:

1. Nuku oOwexTinap (TabJIUM Myaccacacd TapKUOHWra KHPYBYH
0o0BeKTIap: pekropart, hakynpTeTiap, kagenpamap, Oy uMiapaa
¢aonmar o6 GopyBUM XOAMMIIAp Ba Tajmabdanap);

2. Tamku o0BeKTIap (TaBINM MyaccacacH TapKHOWra KupMaiinw,
JeKWH y OuiaH y3BUM ajokaga OynraH oObekTiap: OTa-oHa,
TaIIKUJIOTIIAp Ba X.K.).

Tabaum myaccacacu (TM) daonusatu OwiaH OOFIMK HYKH Ba
TaIK{ 0OBEKTIAPHU TH3UM O00BEKTIIApH e aTaiiMu3.
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Tabaum
TMMMUAaru
6owkapys

XamKop v
6epysun
KOpXOHanap

€Ku
Xomuitnapu

Tabaum
Ayaccacaci

Anokagop
Tabam
Mmyaccacanap

Tawku
TalKWNOT-
nap

Xosupaa TMmapuga cogup Oymaérran >kapaéHmap, BOKea

XoAMcanap Ba TaxJIWIIapHU Te3 Ba cupaTiu KWinb, 3XTHEXKIAp
acocuza LIaKUIaHTUPHO, QoiinanaHyBumiapra eTKasuil, yjaap OunaH
JoUMHUIl MyJoKoTHa Oynmumi, QoiigamaHyBuura MaBXyA XH3MaTiap
MYXUMJTUTH OYiirda TaHJIamra HHTeIeKTyan kymaknamagiurad MTM
1aT(OPMACHHY TAIIKUI KWIIHII 3XTHEKN a0 6YIMOKaa.

NTMpa oOpexTnapura KypcaTniagurad yMyMIIAIIrad 3J1eKTPOH

XU3MaT TypJapH Kyiugaruiapiad noopar:

TabiIuM (haoauATHAA CORUp OYnaéTran BOKeaJapHU TacBUpJIALl,
Xy’OKATIAPHA CTAHAAPTIAP ACOCH/IA IAKITAHTHPHII
npodeccop-yxurysumnap tapkubu (ITVT), uuram xomumiap Ba
tanabanapra (aoiMATH I03aCHAAH aMmajra OUIMPIUININHN JIO3UM
6ynran xusMatmap '

TAlIKA MyXHTTa MabIyMOTIAPHH SCKTPOH TAKIMM STHII;
MabJIyMOTIAPHU TaxXJIHJ STHII Ba SXTUEKIAP acochla XHUCOOOT
JKaJlBaJIapUHH IaKJUTAHTUPHIL,

oiiananyBumIap GHIAH HHTEPAKTHB MyJIOKOTAA Oyt *;
NTMpa xusmatiaapHu TaKAUM 3TYBYH BUPTyad KaOWHET TaIlKuI
yTHm';

3JIEKTPOH pecypciap 6a3acuaH TE3KOp U3Jall XU3MaTIIapH;

" V36exncron Pecybmukacu Basupmap MaxkamacHuuur «J[aBiaT XM3MaTiapH KypCaTHII Xamia JaBjiar
opraHjapu Ba OOIIKAa TAIKMIOTJIAPHMHI HIOpanapapo ax00poT XaMKOPIMIHM TapTHOMHM  sHajxa
TAKOMMJUTAIITUPHUII Yopa-Taadupiapu Tyrpucuianru 120-con kapopuja JlaBmar Xxu3Matiapy, IIAKIUIApU Ba
6aHKaJapy ATOHA PEeCTPHHH IAKIIAHTHPUII Ba IOPHTHII TapTHOH TyFpucuaa Husom kaOyn stuiran.

"2 Mc: ViuryBunsunr YKyB HIHAATH YKYB POKACHHN GaXapHII XOJNATH, 1APC KaIBaH Ba X.K.

"% Mc: Taumku TamknmoTap, aGUTypHEHTIAp, Wil GEPyBYH TAIIKAIOTIAP B OTA-OHATAD

" Mc: ®opym, uar, CMC, 3JIeKTPOH TOUTa Ba X.K.

15

° doiianaHyBun JapaxacM Ba XaK-XyKyKHJaH Kenu® uMKKaH Xouja TusuMaa macodasuii daonut onmbd

Gopuilra MyJDKaIaHTaH BUPTyaa OYTHM SbHH, MIAXCHil KAOMHETH, aBTOMATIAIITHPHITaH il %oit (AMXK)
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— MyXUT OOBEKTIapuHM Ba (QoiinananyBumiapn (HaoTusITHHU
TypIH ME30HJAp acocuaa 0axoaml, peUTHHTY aHUKJIAIl Ba X.K
Xu3Matiapi [].

Y0y Xu3MaTlapHU TalIKWI KWIUIIIard — MabIyMOTIApPHU
MapKasJlalliTaH XOoJIAa CakJall, Taxa0-dXTUEXIIap acochuaa Xap XHil
Mojeuiap OwWiiaH MIAKIDIAHTHPHII, Ky (oiimanaHyBYWIA TH3UMHU
OommKapwI, KapopiapHu KaOyd KWIWIN, XW3MaTiapAaH caMapaiiu
¢doinananumm kabu sneMeHTiapu Oupramukga UTM moxustuHU
AHUKIIANIN.

TabauM oOBEKTIapUra Xu3MaTiap KypcaTHII Y4yH KyHugarua
MUHHMAaJ TaJa0JapHHA KeNTHPaMU3:

— TMnap KOMIBIOTEp TaAPMOKJIAPHTA YJIaHTaH OYIIHIIN;

— 0OIIKAapyB TH3MMHHH TAIIKIJI 3TyBYH OOBEKTIIAPHHUHT Bazn(a Ba
Japaxamapura Kypa ¥3apo y3BHH OOFIUKIWTMHHUHT aHUK-
JIAHUILH;
00beKTIIap  OWp-OuMpHura MabIyMOTIApapo  OOFIUKIUTHHHU
KYpCaTUIINILIN;

— Tm3uUMIa ¢aonuat kypcataérran Qoinananysuminap AMKura
ara Oy umy;

pean BakTma (haonuATIATH MABJIyMOTIApAaH WYKA Ba TaIIK{
AXTUEKIIAP YIYH aXOOPOTIapHU MAKIUTAH TUPUIIUILN;
3aMOHaBUil Te3KOp MabIyMOTIIAp aJIMAIINHYBH BOCUTANIAPH.
Tabaumaa xu3MaT Typjapd Ba yJIApHUHI aMajra OIIHPHIMII
tanabmapu xamzaa (GoHAaTaHyBUMIIAPHUHT XYKYKJITapH aHUKJITaHUIIH
¥3-Y3uAaH ymapHUHT amajira OUIMPIJIMIN OOCKUYWIApHUHH aHUKIA0
oepamm [181].

Tabnum >xapa€Huaa 3JEKTPOH XHU3MaTiap KypcaTHIIl TH3UMH
nacTiiadku 6ockuur, TM MYk OOBEKTIIAPHHUHT alloXHa MabIIyMOT-
JAPUHUHT AJIEKTPOH (paiin KYpUHUIINAA MAKUIAHTUPHIIUILY, YIApHU
y3aTHII Ba Ka0yJl KWJINIIIaH HOOparT.

WxknHun OOCKMYIa THU3UMHHMHT HYKH OOBEKTIIApH JIOKAJ
TapMOK €paaMuia y3apo MabIyMOTIap aJIMAIlWIl UMKOHHUSITHTA 3Tra
OynraH.

YupHuM OocKM4Yla JIOKal TapMOKJap Tiio0al TapMoOKiapra
yinanu0, HTEepHET XU3MaTiapu uynara KyuuiraH.

TypruHun OocKMYAa Myaccacacd WYKH OOBEKTIAPWHUHT
tdaomusaTimapan  onub OopwIra WYHANITHPWITAH aloXuAa KHYIHK
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ax0opoT MyXHTIapura yXmam MaKCaaau OOIKapyB dacTypuid
tabMUHOT(J]T)mapu spaTunras.

Bemmaun 6ockuy “IJIEKTPOH XyKyMaT TH3UMHUHH JOWpacuia
“Tabaum” axO0pPOT TU3UM KOMIUIEKCHHU aMajra ONIMPUIIUIIHA JTaBOM
TMOKAA.

TabauM TH3UMKAA XU3MaTaap KypcaTuinl Oopacuia Kyimmaru
HIIIAP aMAJIra OIIUPHIMOK/IA:

- WHTEPaKTHB OOIIKAPYB Ba HHTEPAKTHB TABIUM XKapatHH;

- TabiauM OepyBYH TEXHHK, TEXHOJIOTHK Ba JaCTYpPHI BOCHTAJIAp;

- JIEKTPOH YKYB KyJJIaHManap Ba BUPTyai Jaboparopusiap;

- Maco¢aBuii TabIMMra YXIIal TabJIuM yCYIIApHUHA KYJUTal;

- HMHrepHer xu3mariap;

- ax00poT TH3WMIIApJa WHTEPAKTHB XH3MATIap Ba DJICKTPOH
MyposKaaTiap;

- DJIEKTPOH KyTyOXOHajap Ba D3JEKTPOH pecypciiap OKUMHHHU
OOIIKAPUITUIIIHN;

- TapauMHUHT Typau 00cKUY Ba OYFuHIapuaa (GaoIUATHH aMaira
OIMPHIN Ba ¥3ap0 MHTETPALMSHUA aMaira OIIMPHINTa
kapatwirad J[Tnap spatunMokaa;

Kenaxkakna, TapauM xapa€Hula xuzmariap KypcaTHII THU3UMHU
xycycan, UTMuu sparum, cudariaum TasiauMm Oepuil, Tamad Ba
IXTUEKITAPHNA XHCOOTa ONTaH XOJ/Ia TabINM JKapa€HU TAIIKHII dTHIIT
Ba OoIIKapHIIIaH HOOpaTIvp.

UTM xu3MmaTnapHU TalIKWI STUII KyHugaru OOCKHYJIApHH
Hazapjaa TyTaIu:

— HpenTndukanusutanran  MabIyMoTIap  0a3acMHH  TaIIKHII
oram '

— WYKM Ba TalIKK OOBEKTIApapo OOFIMKIMKHU SHTH TH3UMHUHHU
TALIKAI OTHII

— MabayMoTiapHU Y3JTyKCH3 paBULINA INAK/UTAHTUPUIL, y3aTHIL
Ba KaOyJ KWJIMII

' [laxcnapry (TanaGanap, YKUTYBUMIAp, XOMMMJIAP BA X.K.), TABIMM OGBEKTIAPH Ba YIApHHHT Basudanaph
(nukn Gynumiap), Typmu pecypenap (YKyB danm HomMmaaH TopTHO YKyB ajabuériapuraya) Ba TH3UMHH
GoLIKapyB OpPraHjIapy Ba XyXOKaTiap XaKuaaru MabiyMoTiap

' Muxu o6bexT: pektopar, 6yaumuap, GakyisTeTnap, kadepanap, Mapkasiap YpTacujia deKTPOH GOFIaHHIII

Tamku o6bext: Tabium Myaccacacu OMIaH YHHHI FOKOPH Jlapaajaru 60LIKapyB oparaHiapy (BasUpiuK, TasHY
Myaccaca), XaMKOp TallKHIoTaap (M GepyBun), TabiauM onaéTra tanabanap oTa-oHanapu KM XOMHUHIApH,
XHCOOOTIap TONIINPUIATUTAH TAITKK TAIIKAIOTIAp
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19
- Ma’bJIYMOTHapHI/I XUMOAJIalll TU3UMHWHA HIIL1a0 YUKW |

— UTMuu nmnnad ‘-II/IKI/II_HZO;

— MabIyMOT/IAPHH HHTEIIICKTYA TaX M ;

— Typsn 60CKUY Ba MOFOHAIATH TAbJIUMUH axO00POT TU3UMIIAPHHU
MHTETpalysIall;

— ODoligananyBumiapra 3XTHEXIap OYinda MabIyMOTHOMAaIAPHU
Typid THU3UM Ba OYFWHIIApJaH aBTOMATHK MIAKJUIAHTHPHO
Gepmr’.

1.3. Oauii TapauMaaru ax60poT TU3UMJIAPHH TAXJIWIH

Pupoxnanran AKT npaBpuaa TabiuM THU3MMHMHU XajJKapo Ba
MWUTAHA  KOHICMIMSIAP acocuga CH(ATId TalKWiI OJTHIOI Ba
MapKaszjamraH IIakiga OOIIKapHil I0Ji3ap0d MyaMMoiapiaH Oupu
xucoOmanaau. AftHaH OyTyHHH KyHJa TabIIUM TH3UMH (AOTHSTHHA
OOIIKapUIa aBTOMATIAIITHPWITAH TU3UMIIAPHU SIPATUII Ba >KOpUU
STUII UIUIAPHU KaJall cypbariap OWwiIaH amaira omupuimMoraa [128,
129]. Ouan WUTMHM Tamkui STUIIIAH OJJIWH TabJIUMra WyHai-
TUPHWJITaH axO00POT TU3UMJIAPHU TaX M 3TaMu3. Kylnmaa Xoprwkuil Ba
MaMJIaKaTUMM3 TabIUM TH3UMHJA, kymnagan OTMnapuna sxopuid
KIJIMHTaH ax00poT TU3UMIIApAaH alpuMIapuHA Kapad yramus.

VKyB KapaéHMHH KOMILIEKC ABTOMATJIAINTHPHII TH3HMH -
«GS-Begomocti» [W11]. By tuzum Poccus @enepanuscuna «Iypy-
Co(dT» KOMIAHUSACH TOMOHHAAH MIUIA0 YMKWIraH 3amoHaBuit [T
O0ynmub, yHOa ¥ypra Maxcyc Ba OJNHMH TabIMM Myaccacayiapu ¢ao-
TUSATHHA OOomIKapwm OwiaH Oupra yiap ypracujgard anokaiap
apromariamtupuiarad.  «GS-BemomocTwy TH3MMUHUHT — MaKcaIu
TaBIMM Myaccacalapy acocuil (aoNMuATIapUHU IIAKIDTAHTAPHII

'® TM uuku 0GbeKTIApH XAKUIArH MabIyMOTJIAPH BA XMCOGOTIAPH y3JIYKCH3 PABHIIA SHIHIAHHG GOPHII
XamJia Tallky oObEKTIapra ysaTuil, ¥3 HapOaTujIa TallKu OOBEKTIAp XAaKMAArH MablIyMOTIapHH Kaby
KUJIMIL.

MabryMOTIIapHH XMMOSUIOBYH MoJe/uIapAaH (oinanaHuil, HuKn o0beKTIap/a CaKIaHyBUYM, y3aTHIyBYH Ba
KaOynl KHIMHYBYM MabJIyMOTIAPHMHT XaB(CH3IMIM TabMHHNAIN, IIYHHHTAEK, (QoiinanaHyBuHnapHi
XUMOsLJI1aIm.

¥ ™ tdaonusTuru toputyBun MacodaBuit ABTHu wmiuta® 4nkwiagu. VHTepakTHBIMK Tamabmapu acocuaa
AroHa OHHAa OpKamM TabIUMHMH XM3MaT/IapHM KYpcaTyBuM TH3UM sApaTHiaju. XU3MaT/JapHH TaHIall,
MOHHMTOPHUHT IOPHTHII Ba Kapapiap KaOyJl KMIIMILIra KYMaKIalyBuu MOLYJUIapH MILITa TYIIMPHIIAIH.

Karra Xaxmaard OOBEKTIap MaKMyacH HYKM SIIMPHH OOFIMKIMKIApDH XHcOOra OJMHIaH XoJaa
[IAKJUIAHTUPWIIAAN, KIacTepH3alus Ba KIacCH(UKALMS Macalajapy eduIaau. DXTHEKIa acoC/IaHraH XoJa
XHCOOO0TIap MAKIIAHTHPHIIAIN Ba HHTEIUICKTYal YJIEKTPOH XU3MATIap aMajra OMIHpHIaH.

2 TabauM ONTAHIMK TYFPUCHIATM TYBOXHOMAIAPH, MYCTAKHI Ba MacO(aBHH TABIUM HATIKATAPH, TABIUM-

TapOMsBUH MabIyMOTHOMANAp, PEHTHHI Y3IAUITHPHILIAP, TYPIM KYPUHHMILAAM XHCOOOTIAP TAKIUM

STHJIA/IH.

19

21
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XaMJa YJIapHMHT Kyw@IM Ba KyuCH3 XHMXATJIapuHHM Xap Tapaduiama
YpraHui Ba TaxJIMI KWIKIIIaH HOopaT.

Y GS-BegomocTu

KomnnercHasa asroma THU3aLNA y‘-:'@ﬁHOfO rpoyecca

Anr CMO w HNO Monpo6osats BecnnatHan BepcuA

TusuM MoAyIIM apXWTEeKTypara acocjaHran Oymu0, ymap
“YKyBumiap KOHTHHIeHTH”, “A6urypuent”, “Xomaummap Xucobu”,
“YKyB pexa Ba YKyB IOKIamamapHu makmantupum”, “Kadempa”,
“Ilapc aaBamu KOHCTpykTopu”, “Tect cuHOBH’, “XyXKaT
adnanumm”, “JIupext” (XOAMMIIApHUHT HIIl BAKTUHHU HA30paT KWJIHIII),
“ANXK paxbapn”, “XyxokaTnapan camamr’, “Kyryoxona”, “Tamaba-
nap érokxoHacu”, “Mayaka omupuil Kypcu”’, “AIMUHHCTpaTOp”,
“MabIyMOTIapHU UMIIOPT/3KCIOpTH”, “XnCO00TIap KOHCTPYKTOpH”,
“IHa6monnapan taxpupiamr” Ba “Online” (tTusum web-unTepdeiic
maxkauaa 6yiamub, yHUHT TapkuOura Aapc skaABajIapuHH Y3rapTHPHIL,
naBomar, Tanaba YKyB Qaonmusatiapu OOFIMK MablIyMOTIap TYIaMH,
Tayabanap OwiIaH OOFJIAHUINTA JOMP MabIyMOTIap, axoopotiap 0Jo-
I'H, TYPYXJIapHHHT ajoxuia (opymiapu Kupaaw) MOAyJLIapuaaH
nbopat. «GS-Benomoctu» tnzumu Poccust Ba M/IX maBnatnapumaru
WUpUK TabINM Myaccacaiapia >kopuid Kuiauerad. Tusum 2009 iun
maii oiinga T cudaTtn naBnar crangapTura xaBoO OepUIIN XaKugarua
ceptuuKaTra JOWHK IeO TOMHIITaH.

Twsumanar unutamm yayH MBBT FireBird, OT Windows €xku
Unix/Linux, Pentium 3 Ba yHIaH FOKOpY HapaMeTPIH KOMIIBIOTEpIIap
3apyp 6ymamu. Online Momymu rimoban TapMokia, OOIIKa MOIyIap
JIOKaJI TapMOK/JIa MIIUTAII YIYH MYJDKaJUIaHTaH.

«l'anaktuka  Ynpasiaenue Bysom» tusumm [WI12].
“T"amakTHKa” KOPIIOPALIMACH TOMOHHMIAH HIIA0 YMKAPUITaH TabJIUM
TU3UMHHHU OOIIKApHII TU3UMH O0YIH0, YKYyB *KapaCHUHHU OONIKApHUII Ba
UKTHCOMUN-XYKaTUK (aoTUATH MacalajlapuH{ CaMapald CdYrIra
MYyJDKaJIaHrad. by TuzuMm KyiunarunapHu y3 uuura oyaau:

e TAaBIMM MyaccacacHia YKyB oJKkapaéHM Ba OyiIMMIIapHH

OomKkapum xamaa GaoNuATIIAPUHN PEKATAIITHPHIIL,

e Tanmabanap KOHTHHICHTUHH OOIIKApHII Ba Y3TAIITHPHIINHU

TaXJIMIT KUITUIIL,
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e amManuérra TaTOMK STUILIATY HATHKAJAPHU TaXJIHJI ATUII

® MOJIMSUTAIITHPHIIL, IIAPTHOMA Ba JIOTHCTHKAHU OOIIKAPHIIL;

e ayauTopus Ba Tanmabamap Typap KOiapH IKaMFapMacHHU
OomTKapwIIT;

e xoauMilapHH OomKapum (OyHma mTaT OWpIHKIapu, Taben
XUCOOM);

® I XaKW Ba CTHIICHIMSUIAPHU XHCOOJIAI;

e QyxranTepus, COJTUKIAp Xucobaapu Ba Oomkamap.

\ 1} MHPOPMALMOHHbIE
. KOPMOPAUWUA yn paB-Jr'I e)f_'HVIC;InOrMM
MRAakTuka

Tuzum Poccus ®denepanusacuaaru TabJIUM TU3UMU
Myaccacajapujard MebEpUil Ba XYKYKHM KOHYH-KOMJajiap Ba
MOJIHSIBHIA OOIIKApyBUTa MOCIIA0 SpaTHiraH.

OTMuapun  “Coatyiapuaun  xucobmaam”  tusumu [WI13].
Tusum 7okan TapMokna BeO wuHTepdelc KypuHMIIIA UILIA0,
OTMnapu  YKUTYBUMJIAPHUHT  YKyB  [OKJIaMa  XaKMJIApUHH
xucoOaniia KyulaHuIaIu.

\%:»u)uffﬂ

Kadegpe Mpenogaeateny Yuebeld nnad PacueT KapTouki ®opMa N2 LUTaTHoe pacnucaHue Beixog

AT OTMpua myTaxaccucIUKIIapra YyTUnaaurad YKyB (haHIapuHu
Kadenpamapapo akaIeMHK TypyXJapHUHT OWpiammMaiapy Ba
OYIMHUIIUTApUHK XUCOOTa oNraH Xoijga Takcumiaiian. Kadenpanwnar
yMyMUH YKyB IOKJIaMacHHM XHc0o01ad 4YmKapagu Ba  IITaT
OupnukinapuHn aHukiaab Oepaau. Kadeapamapra mrat OGupiukiapu
acocusa TETHIUIM YKUTYBUWIAD KUPUTHINO, yiapra daH Typiapu
TaKCHMJIaHaTu. MyTaxacCUCIUKIap WIYU YKYB pekacH, kadeapa Ba
VKUTYBUWIIapra VKyB IOKJIaMaJapHJaH CceMecTpiapapo  Typiid
MIAKJIJIAaTH XUCOOOTIapHU YUKapuO Oepam.

“ANC HHTEI'PAJI” [W14] — yKyB xapa€Hu Ba TabiIUM
MyaccacacHHU KOMIUIEKC OOIIKapWIN MacalacHHU CYHINIAa XalKapo
tanabnapura xapob Oepamuran JTnapman Oupu. dactyp Momyiiap
TY3WJIMIIUAA sSpaTHiauO, MOIyJutap VY3WHHHT TETHHUIH ax0opoT
Typrapumgan kenu6 uwmkamu (“Tamabamap”, “Hapc xamBamm”,
“baxomam”, “@akynpratuB’, “KyryOxona”, “ApxuB” Ba OomIKa
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Monysuiap). Xap Oup MOIyn y3ura TETHIUIA MabIyMOTIAPHU TYPIU
aKuiapJa TakauM 3Taau. [JJacTypHUHT acocuil XapaKTepid TOMOHHU
VHIard MonmyJuiap Oup-Oupura OOFIHMK 5Mac. SIbHU (olgaraHyBud
OTM wucranran MOAYJUIAPHHU KYIIUO, KHYMK OOMIKApyB TH3MMHUHH
spaTuId MyMKHH. J[acTyp comga Ba yHIAH HCTairaH xapaxkaaard
(olinanaHyB4M UILTANIA MyMKHH.

«AUC MHnrterpam» AT mymnuk Xu3MaT KypcaTtuO, HCTaIraH
onepanuoH tuzumuaa (Windows, Linux, MacOS, FreeBSD), nokan
TAQPMOK OpKAJIM HIUIAWJXM Ba MabIyMOTJIap 0a3acH TabJIUM
MyaccacacHHHHT aJOXHa CepBepra CaKIaHa/Iu.

Moodle Twzumum [W7, W19]. Moodle — Oy ¥yxuTyBUmIap
TOMOHHJIAH OHJIAWH-KYpPCIIApHU sIpaTHII YYyH Maxcyc HILIa0
YUKWITaH calT TapknOman 6omkapum Ti3uMu (Content Management
System - CMS) nup. V kynuH4a e-learning TU3MMIApHUA YKUTHIIHU
oomkapum Tuzumiapu (Learning Management Systems - LMS) €xu
BupTyan ykutuinl Bocutacu (Virtual Learning Environments - VLE)
ned atanuO, amoxXuaa OHIaliH-Kypceiaap KaOu, TabIuM BeO-calTiapuHu
nmab 9uKyBYM YCKyHa XucoOmaHamu [48].

By Oemyn TapkamamuraH JacTypuid = MaxkMmya — Y3WHHHT
(YHKIMOHANT ~ WMKOHUSATIAPH,  YpPraHUIIard  COINIANIWIH  Ba
WIIIATUIIIATH KyJNaiury OWIlaH 3JIEKTPOH YKUTHIN TH3UMJIapHIaH
¢dolinanaHyBYMIApHUHT KYNTWHA Tala0NapUHU KaHOATIAHTHPAJIH.
Moodle Macodapuit YKUTHII >KapaéHUHU TYia KYyJiaO-KyBBaTjalil
Y9yH KEeHI JOoWpajard WMKOHHUATIApHU Oepamu. YHUHT €pramuia
VKyB MaTepHalslapuHH TYpIH Yycy/ulapia Oepuil, OMIUMIApHU
TEKIIMPHUII Ba Y3IAIITUPUIIIHU HA30PAT KIIUIL MYMKHUH.

Xosupaa Moodle TU3UMHUHA JyHEHUHT WHpUK
yauBepcutetnapuga ¢oinananmwmob, AT GPL nuuensusicu octuma
KOpPHH OYMK KoAu OwnaH TapkaiMokaa. O4YMK JacTypuid KOMIJIH
Moodle ra ¥y3rapTHpHnuIap KHPHUTHUIN, YHH TaKOMWJUIAIITHPHIII,
[W19] man3un 6yitnya MoanUKaHsIIan MyMKHH.
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Moodle Unix, Linux, FreeBSD, Windows, Mac OS X, Netware
oreparoH TH3uMiIapuna Ba PHP wmmarnmmmm MyMmxus Oynran
UXTUEPUI OoIIKa TU3UMIIApJa XaM MoauduKanusaIapcus3
Kkynanmnaad. Masnymoriaap MySQL Ba PostgreSQL mabaymotiap
Oazacupga caknaHamy. LlyHuHrznex, yHu MabiayMmMoTiap Oa3acHHU
OOIIKapUIITHUHT THXOPAT TH3UMJIAP YIYH XaM MLUIATHIIUIIN MyMKHH.

Byryarn xyHna Moodle trsumumaH naBmaTuMusgard 6apua
OTMmapna TamabamapHUHT MyCTaKWwil OWIMM  OJHIUIAPH  Ba
VY3IaIUTUPUII MOHUTOPHUHI KWIUII Y4yH “Bupryan tabiuM TH3UMH
MIAKJINIa aMaTUETTa YKOPUM STUIITAH.

TATU wvirtual W

PecnyOonukamuzna xam Qaonusat kypcaraérran Onuii Ba ypra
Maxcyc TabJIMM Myaccacajapuia TabiIuM XapaCHH Ba OOIIKApyBHHU
AaBTOMATJAIITHPHIN,  HWHTEPAaKTHB  XHM3MAaTiap Ba  DJIEKTPOH
MypoXkaaTiap KypcaTHII TH3UMJIapu Oopacuia CaaMOKIH HIIap
amanra ommpunmokga [132, 142]. bynapra kyWumgaru WILIapUHU
KEITHPUII MyMKHH:

"Dekanat" ABTOMATIAIITHPUITaH AeKaHAT TU3uMu [WI].
TomkeHT ax0oOpOT TEXHONOTHSIIAPH YHUBEPCUTETH TOMOHHIAH
nnad  YuKapwiral JgacTypuid TabmmHOT OYmub, y OTMuap
¢dakynpTeTIap JeKaHAaTH (AONMATHAATH WIIIap, SbHU Tajmabamap
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KOHTHHTEHTH, JaBoMaT, OyHpykmap kaOu wunutapau MacodanaH
OOIIKAPUIITHIHT aBTOMATIAIITHPWITAH TH3UMH XUCOOIaHAIH.

«Talaba-S». Y36exucron Mumuii YHHUBEPCUTETH TOMOHHUJIAH
«Talaba-S» mokanm TapMOKIa HMIUIOBYM OACTYPH spaTHITraH Oyiuo,
yHIa YKYB JKapa€HH PEHTHHT THU3UMHHH, TaBOMAaT, YKyB pekanap
KaOu KUCMITapH aBTOMATIIAIITHPIIITAH.

«Unicos». Omuii Ba ypra MaxcyC TablUM Ba3UPWIUTH
(OS"MTB) TomoHuman wunuiad uwmkwiaran «Unicos» ABT xam
TanabanapHUHT JaBOMAaTH Ba PEUTHUHT TU3MMUHU Y3 UUUTA OJIAAH.

KARMAT [WS8]. KARMAT (KopropatuB ax0opoT pecypc
MapKa3JIapUHUHT aBTOMATIAIITHpWITan TH3uMHU) nactypu OTMiap
APMmapn  3nexTpoH amabuérimapu 0a3acHMHM  STOHA — TH3MMTa
OupnamTHpraH Ba KyTyOXoHara TaaUIyKJId Oyirad WILDIapHA
OakapuInra MyJDKaJIaHTaH.

(KA P MA T

IOxopuna xenTupmiran Ba OOIIKA TABJIAM TH3UMH (HaOTUATHHU
apToMarnamTupumra ouy JTmapHu TabnuM GaoONHUATHHH TYIHK
KaMpal oW Ba (oHgaaHyBUMIapTa IpaTHiIa uTaH MMKOHUSTIApH
Kabu oMmIIUIap acocuja TaxXJ M KHIUII 3apyp. TaxXiawin oMummiapu
cuH(pmapra l-xamBanga KYpcaTWJITaHACK aXpaTHITaH OYICHH
kentupaiinmuk  [W22]. by epma, xagBan KaTtopiapia TabJIUM
myaccacanapna ABT pmactypuil TapMHHOTIAp Xamzaa YCTyHIJIapaa
TaXJIMJI KWJTUIAA CHH(Iapra axpaTuiran oMuiIiap Oepuira.

A={ay, ...,a,}, B={b,, ...,b,}, C={c,, ...,c,}, D={d,, ...d,}, E={e,
-

HATnapan Taxawl KWIyBYM OMWIIJIAp KyHuIarmimapiaH uoopar
OyJcuH:

A — JacTypHUHT TEXHHK, [acCTypui, TapMOK Tajalmapu:
a;-OUNKIUITHK, a,-hoinananyBunra KyJlaiinm uHTepdetic,
as-poNmamaHnIl TEKWH, d,-MalluHara OOFIMKMACIWTH, ds-aHWK Ba
KHCKA, «4s-MOCTAIIYBYaH Ba TEKAMKOPIHUK, a;-KCHTAIOBUAH, dg-
STHTWJIAHWIIN, TAPMOKJIAHTAHINTH, dg-TII00aT TApMOK/1a HIIUIAIIN;

B — Tapnum myaccacacu MUKM 00beKTIap (aoIMATHHH KaMpad
onmuin: b;-pexropat, b,-bakynbreT, bz-kadenpa, b,YKyB Oymumu,
bs-xomummap Oymumu, bg-axO0opoT-pecypc Mapkazu, b-ax0oopoT
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TEXHOJIOTHSAJTIAp MapKasu, bg-Oyxrantepus, bo-uamuid 6ynmuMm Ba Gomka
oymumiap;

C — ¥KyB XapaéHMHH DPEXKaJalUTHPUII Ba HA30paT KWJIHII:
€;-AaBOMAT, C,-Y3MAIUTHPHUII Ba CECCHA, C3-AapC JKaABalIH, C4-YKYB
pexa, cs-foKIaManap TaKCUMOTH, Cs-BHPTyall Ba MYCTaKWJI TabJIHM,
c7-KaJpiapra OynraH Tagad MOHUTOPHHT, Cs-0aHUINK;

D — mapnymoTiiap 6azacu: d;-TU3UM Joupacuna 0O0beKTIapapo
3JIEKTPOH pecypcnap OwmiaH uIam (KUPUTHIL, CAKIall Ba y3aTHII),
d,-MapnyMoTnap — 0a3acM  MHTErpalMsacH,  d3-MMIOPT/3KCIOPT,
d /~XVAMOSITIaHHIIIH;

E — (¢oliganaHyBUaHIMK Ba XUMOSUIAHTAHIHK:  €;-KyTI
¢dolimamaHyBUMINK, e -pyXxcaT OJTWITaH  XOJUMIIAPHH  XYKYK
JapakalapuHU aHWKJIAHHUII, e3-TH3UMHN XUMOSTaHT aHJIATH;

F — (QoiimananyBumnap y4yyH sSpaTWwiraH HWMKOHHUATIAp:
Moy TapHUHT UHTCPAKTHUBIIUTH, f>-MobuI uHTepdetic,
f3-JIOKaINK,  fy-IIaxCHMi  KaOWHET,  f5-3JeKTPOH  XW3Matiap,
J6-3TEKTPOH MYpOXKaaTiap, f7-3XTUEKIAPHU MAKIUIAHTUPHUII MOIYJIH,
fs-MHTEIUIeKTyan Xu3Matiap, fo-Xu3MaTiapHU TaHJaIl, f;,-xabapiap
AIMAIINHYBH;
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L — Twumnapapo OOFmHKIMK: [;-00IIKa yXmamr TH3UMIIAP
OmnaH uHTErpamnuscy, />-poitnananypumnap (paonuaTu MOHUTOPUHTH,
[;-TH3UM pecypciiapd Ba MOAYJUIApUHHU Oaxouain, /,Kapopiap KalOyi
KHWIHILI MOTYJIH.

OH/M 10KOpUAary 1-anBan TaxJIMuIapyura acociaHu0 Kyinaaru
YMyMJIAIITaH XyJI0CaTapHU KEITHPAMHI3.

Bupununjan, akcapuar xopwxuil J{Tnap myimk xamzaa ylnapHU
JABIATUMU3 TABJIUM TU3UMU Tajlabliapura Tyja MOCIAIITHPUIN YIYH
Ma0iar Tanad KWiaau.

Wkkununnan, JTaapaa doitmananyBumiap ydyH 3JICKTPOH
XM3MaTiap JKaBOHM, XW3MaTJIADHW MYXHMJIMTH OVyiimda TaHmamra
KYMaKJIaIInIIL, dXTUEK- MypoXKaaTiap OwiaH MDAl UMKOHUSTIApH
MaBXy/I 9Mac.

YunHYNAAH, TaBINM MyaccacajJapuHU OOIIKAPUII Ba TAIIKHI
STHUII MOyJIapuHu Ma3Kyp A Tnap TYIuK KomiaHMaras.

Typrunuugan, A TnapHu MUMKOHUATIAPU 4YerapajaHraH Ba YHHU
KeHratupui €xku y3rapTUpHlIa MyaMmMmojiap lo3ara KeJuIld Ba,
STOHA TY3WIMaJdH axOOpOoT MaKOHWHM TAalIKMJI KWIHII MOJEIIapH
HYK.

Bemmmnunnan, akcapusT mactypiap (akar JoOKal TapMOKIa
HIIa0, JaCTypHH-TEXHUK Talabiapura ara.

Ontununnay, maskyp ATnapaa TabauM TH3UMHHA OOLIKAPHIIAA
VKUTYBUMIAp, WIIYM XOJUMJap Ba Tajabamapra, UIYHHHTIEK,
TapJIMMra anokazop Oomka ¢oiinamanyBumiapra KEHT KaMpOBIH
aBTOMATJIAITHPHIITAH UII )KOWJIApH sIpaTHIIMAaraH.

Ertununpan, Oy J{TnapHuHr pecypcrapuHH, MOIYJUIAPHHU Ba
¢doinananyBumnap GaoaUATHHU OOIIKApPHUINL, Oaxoiaml, TaxJIHiI
KWJIMIL, MOHUTOPUHI KWIHMII UMKOHUSATHU HYK.

Cakku3WHYMIAH, Ma3Kyp TH3UMJIAapJa HMYKU Ba TallK{
¢olinananyBUMIapHI TabaKaIAITHPUII OPKATH Tayad Japakacuaari
eTapay XU3MaTiIap KypcaTHUIMaiau.

TYKKU3MHYNIAH, TYpJIH TABJIUM Macanajiapu Oyiinda TyriaHran
apXUB MAabIyMOTJIAPHHHU WHTEIUICKTYal TaxJIMI KWJIWII HaTHKacuaa
KapopJiap KaOys KMIUIITa KYMaKJIaIllyBIl MOAYJIapH UK.

Xynoca KwinO aWTaguran OVyicak, OKOpUAa KeITHPUITaH
ATnap Xxo3upru BakTga XyKyMaTHMH3 TOMOHHIAH axO0opoT,
WHTEPAKTHB Ba JJIEKTPOH XM3MATIAp KypCaTHII TU3UMIIAPUHU WIIIa0
YUKApHII YIyH KYHHITaH Tajna0mapra TYInK )kaBod 6epa ommaiiu.
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K¥ypcatunran Taxymn HaTwXaJapuHH XHcoOra ojiraH XoJjja,
TaBJIUM TH3UMHOA DXJIApHU KYpcaTHIIl THU3MMU KaHAal Tamabiap
acocua 0apo dTUININY JO3UMIMIMHHU Kapad uynkaMu3. MamiakaTu-
MH3 TabJIUM TH3UMH OOIIKAPYBHHHM aBTOMATIAIITHPHUIIHM TaKOMHII-
JamTHpHI, Hazapaa Tytunaérran 0y UTMpaa xusmarimapHu Kypca-
TYBYM Ba XHM3MaTiapJaH YHyMIHM (GoHAaTaHuIIra KyMakKIallyBud
TU3UM/IAa KyHUAaruIapHy Y3uaa My KacCaMIIAIITHPHUINHN 3apyp:

— TH3UM XaJIKapo Ba MIJIJIMH CTaHAApTIapra xaBoo OepHiIy;

— “DnexTpoH XyKyMmar® — OMpacuiard 3apypuil TamabiapHU
OaxxapuIny;

— TaBIUM MyaccacacH Ty3WJIMAacHHUHI SATOHAJIUTUHU TabMHH-
noBur U'TM Ty3uiaMacuHu aHUK MOJEIIapra TasHraH OyIuImg;

— TabJaMMra ajokamop Oapuya OOBEKT Ba IIaXCIapHH Kampad
OJIUILIN;

— MOXYyJUIM apXuTeKTypara TasHuO macodaBuil OOIIKApUIIHM Ba
TabJIUM OCPHUILHYI aMaJra OLINPUIINIIHN;

— ¢olimanaHyBUWIApHUHT TH3UMIa TabCHPJIApUHU  Ha3opat
KUJIVHUIIIHN;

— pecypcrlapHy Cakjall, XU3MaTIapHU KeHralTHPHIL, OOLIKApUILI,
0axonam Ba PEHTHHTMHU AaHUKJAIl MOJACIIApPUHM SPATHUII Ba
TaXJIVIT KYJTHII

— TapnuMmza OXmap KypcaTHIl TanaGlapuHMHI aCOCHHHM HILIA0
YUK,

— peal BaKT OpaJIUFUAa DXTHEKIIAP acoCHla aBTOMAaTHK XHU3Mart-
JapHH Ba XWCOOOTJIADHM WIAKJUIAHTHPHIN, Kapopiap KaOym
KWJIMIITa TakIudap Oepuil IMKOHMSITHHIHT MaBXYUTUTH;

— Typnu axO00poT TU3UMIIAp OMUIIaH MHTErpalUAIaHUIIN;

— KYIMM4Ya XW3MaTIapHA Ba MOAYJUIAPHH ¥3Wga Kyiuiad-
KyBBaTJIally;

— TaBJIUMHUHT Oapya O0CKWY Ba KaTiIamiiapu OWiIaH OOFTUKIINIHY;

— MabJIyMOTJIIapHU XUMOSUIAIIN;

— THU3UMHMHT aJalTUBINTH Ba X.K.

Hemak, Ttabium Tusumuaa WUTMHu sgpaTuil Ba yHAA aHUK
MakcaJiM 3XTHEX-Mypoxaarnap Oyiimua 3JIEKTPOH XHU3MaTIapHHU
KypcaTyBUM TH3MMHHM HWIUIAII, XHW3MaTIapJaH caMmapainu Qoiaa-
JAHUII MEXaHU3MIIAPUHHU JKOPUH ATHUII XO3UPIH KYHHHHI MYXUM
MacajanapuaaH XucoOiaHau.
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1.4. UHTepaKTHB TABJUM MYXUTHHUHI apXHTEKTYpPacH

1.4.1. Humepakmue maviaum MyXuUmuHUuH2 206Ul My3UIMacu
TabiuM THU3MMUTA TETHIUIM OYNIraH 3JeKTPOH XWU3Marjiap Ba

ax0opoT pecypciapMHH peal BakT wHuuaa (olaansaHyBUMIap
axTuéxIapu 0yiinya Kyinal MIakijia TaKAuM 3THII, 3apyPHH AIEKTPOH
MaHOanapra YTHUOUIApHW COJNAJAINTHPHUIN XaMAa YJIapHH (aomd
MyHocabatnHu YpHatnimn W TMuuHT Makcagm Oynmb xucoOmaHaaw.
Maskyp myxutaa DXmapHu OOIIKAPHUII ACTaHAA dXTUEKIAP acochaa
¢olinananyBunIapra Xopuil BakTAa KypcaTWIAAWIaH XU3MaTJIApHH
aHMKJIAIl Ba TAlIKWI KWIMII TYyIIyHUIagu. Jlemak, OyHmall MyXUTHU
SApaTUII y9yH KyHunara BazuganapHy amalra OmHMpHII 3apyp Oyianu
[215]:

— WICHTUUKANWAIAHTaH axO0opoT pecypciapy Ty3WJIMacHHHU
IIAKJUTAHTHPHII Ba HUFUIII HBa3Ura ax00poT MyXHUTHH SPaTHIL,

— WUTMHuunr ATy spatui;

— sroHa Mbra acocnanraH Ba MIA0NOHNAMTHPWITAH 3JIEKTPOH
Xy’OKaT allIaHUITHA NIaKJUTaH THPHI;

— (oiinananyBunnapra TeXHUK-IACTYpUH Kyi1a0-KyBBaTIaHYyBUH
Ba MocnamryBun ANKnap spatumn Ba MagakaCUHY OILIMPHILL

— Tu3uM OwnaH ¢oiiaanaHyBun Ba (oiianaHyBUMIIApapO 3aMO-
HaBUH MYJIOKOT MJIOBAJIAPUHU TAIIKUII STHIII;

— TH3UMHHM (olmanaHyBuUMiIapra HUcOaTaH HHTEPaKTHBIALI-
TUPHILL

— TU3UMHHMHT OOBEKTHB Ba CyOBEKTHUB CE3yBUAHJIUTHHU OILIMPTaH
X0Ja WHTerpalysaialrad TU3UMIIapuapo Ba (oifnanaHys-
YWIapUHU TYpId ycymiap OwiaH Oaxojamr XamJa MOHHUTO-
PUHIMHY Mynra KyWuIL.

Tabnum Myaccacamapu axOOpOT-TaBINM JWHAMHK MYXHUTHIA
XM3MATIapUHN KYpCaTHII THU3UMH Ky MOFOHAIMJIMKKA aCOCIIaHTaH
6ymnu6, Oy mHOFoOHamap COHM TaBJIUM Typiapura kKapad ¥y3rapanau.
Pecny6bnmukamusnarn kyn OOCKMYIN TabJIUM TU3UMHHHMHT XaM Xap
Oup OOCKMYMHHHT KaTTa MacmTabiau OOIIKAPWIYB TYy3WJIMAacu Ba
TypJin4a oroHanapu MaBxyq. KXymnagan,

o VMymuil Tapnmum O6ockuuu: 1) Xank mavium gasupiueu > 2)
Xyoyouii eazupaux éxu 6owrkapmanap 2 3) Tyman 6ynumu > 4)
Maxmabeaua mavium éku ymym mavium myaccacacu > J5)
Huyku obvekmaapu,
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e Vpra wmaxcyc 6Gockmum: 1) OVMTB = 2) Xyoyoui
bowkapmanap > 3) Ypma maxcyc mavium myaccacacu > 4)
Huxu obvexmnapu;

e Omuit TabmuM: 1) OVYMTB = 2) Onuii mawium myaccacacu =
3) Huku obvexmaapu,

e Mamnaka ommpwuit: /) Typau coxa eazupaueu > 2) Mapkazuil
bowrkapys 2 3) Uxmucocrawmupuiean xXyoyouu oymumiap >
4) Huxu obvexmaapu 6a X.K.
byHmaH KypuHAaIUKH, TabJIMM TH3UMHHHHT UXTHEPHA OOCKHUH

YUyH KSHI' KaMpOBJIU aXx0OpOT TH3MMH SIPATHIIUIN XapaCHUa YHHHT
[IOFOHANIApH XHcoOra ONMHMIIM Kepak. Mmconm  TapuKacuma
Kapaiiauran Oymcak, ommii TabmuMm TuzuMu (OTT) WUTMuaunar
NOFOHAITUTUHY KyHHIaTy YM3KWIMaard KaOu KeNTHPHUILI MyMKHUH.

1-morona (OYMTB)

2-norona (OTM)

3-norona (OTM ra terunuti 0OBEKT)

4-norona (Doitnananysunnap)

1.3-pacm. Onuii mavaum musumu UTMuune nozonanrapu.

By epna, 1, 2, 3 noroHalapuHUHI yMyMUH TOMOHHU IIyHAaH
nbopaTKy, YNapHWHT Xap OWpHaa IOFOHACHTa MOC XYXOKaTiapw,
JacTypuii wWioBajap Ba TH3MM OwiaH (oWgamaHyBUHIApHUHT
MYBOGUKINTMHA  TabMUHJIOBYM  aMHHHUCTPATOpPIAPH  MaBxKy/l.
lyHuHraek, MOFOHalap  ypTracuaa  MablIyMOTIap  OKUMUHHU
(anMammHyBH) OomKapuiaumu OwiaH Oupra IOFOHalap Ba
MoFoHaNapapo (onaaTaHyBUMIAPDHUHT XaM ¥3ap0 MYJIOKOTH Ba
VTUIUIapU TabMHUHJIAHAIW. YHAA IOKOPU MOFOHANaH KyWH IMOFOHara
YTUII Ba aKCHHYa KyHU IOFOHAJaH IOKOPH IIOFOHAra YTUIl Y4yH
Wymrap kypcarminagu. bapua 1oKopu moroHamapmaru  (oima-
JaHYBUWJIAPMHU THU3UMJArd XapuTacH, XyXOKaTlapd Ba 3JIEKTPOH
XM3MAaTJIapHU 4-TI0FOHA ¥3 MUUTa OJaIu.

Kentupunran OTM noronamurugan U TMHuUHT  daoausTu
HepapxuK Ty3wIMacuHu 1.4-pacmaaru kabu nudoanan MyMKUH.
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By um3mnmana “karopiaap” — TH3UMHM TaIlIKWI STYBUMIAPU

TabJINM Myaccacalap Ba “yCTyHJap” — yJapHUHT WYKH OOBEKTJIApH,
“kaTop” Ba ‘“yCTyH JIApHMHT KeCHIIMacH “‘Tyrymiap”’ — OOBEKT-
Japaaru Basudanapu aHuK OynraH (oiganaHyBUMIap XHCOOIaHAIM.
UTM Tty3unuimuga xap Oup “TyryH HHHT OMp XHJIZard XoccallapH,
SIBHU “‘Vmuuw” Ba “ghaoausm” Xoccalapy MaBKy/I.

Tabnum Myaccacanap

(COHMTEI)

L

TyryH )

; TyryH — o6bexT doiganaHysym-
- NapvHWHT fapaxacura kapab
ApaTunaguraH asTomatnawrad
AUHaMUK unosa

N\ O6bekTnapgaH
doiiganaHyBYMNapHUHN
- ~ / napaxanapm (conu L ta)
OTMra anokagop U4k oGbekTnap
(coHn M Ta)

1.4-pacm. Tuzum haonusmu uepapxux my3uimacu.

V3 ypHuma 6y XoccaTapHUHT NapaMeTpliapura Ky iuaruiap Kupaim:

“YTumr” (TyryHaaH OoIIKa jkoira YTHI):

» TYryHIaH Tallku 00beKT TyryHra yruur (6omka OTM);

» 00bEeKTAaH WYKH TYTyHJIapra yTHIL;

» napaxa éku Bazudanapu Oup Xui OYIraH TyryHiapra YTHII
Ba X.K.

“taonuat” (TyryHaan ¢oigananyBun GaoiusaTh):

» TH3UMra KupMmarad GporgaraHyBud y4yH;

» TU3MMIa KUPraH WYKM Ba TamkKu (oiAanaHyBud Japakacura
Kapa0l JekJyam Ba UMKOHHUSTIIAD SAPATUI YIYH;

» TyryHra TETUIUIY, JIEKUH Japakacy Typiauda QoigananyBuu-
Jap yayH;

» TyryHra TETHIIUTM Ba Japakacu Moc (olfaraHyB4YH y4IyH Ba
X.K.

buz UTMuu ndonanosun AT Tysunuim rosicu OnnaH TaHUIIHO

YUKJHK.
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1.4.2. Humepaxmue mavaum MyXumuHunz mooyaiapu

UTM wmomynnm apxXuTeKTypara acociaHuO, SbHHM, HYKA Ba
TalIKM OOBEKTIAPHWHT BasW(alapHH, DJIEKTPOH XH3MaTJIAPHU
KypcaTyBuM MoJIyJuiapra sra Oynumm kepak. Kapamaérran tabium
TU3UMHHUHT TPEIMET COXacH KarTa OYIraHiurd y4yH Ou3
MacalaHuHr o0bekTH Kb OTMunapunu kapaiimMuz. OTM xam ¥3
YpHUIA KYO TapMOKJIHM, OWp XWIIMKHH TalIKIJI STYBYH OOBEKTIap
Ma)KMYacHHHHT Yy3apo OOFiaHUII MpepxuscuaaH uoopart (1.5-pacm).
By epma, OTM xycycusaTHmaH KenuO UYHMKKaH XOJga HpepXus
JNIEMEHTIAPHUHHUHT TApMOKJIAHHIIH Typiuda Oymaam [207].

Ovgu UTMuauar OTMnapu yuyH SHr 3apypuil Ba acocuit
Oynran Moyutapu Omran 6aradcui TaHUIIHO YUKAMHA3.

1.5-pacm. OTMuune “moxuam-anoxa” yusuimacu.

«Ymymuii  Mabaymoriaap»  moayiu. HWTM  ymymuii
WACHTH(QUKANMIaHTaH MabayMoTnapHu OTMHUHT  xaBOOrapiu
maxcu (aAMHHCTPATOpu €KM «Xoaumiaap OYIuMH») TOMOHHUIAH
KUPUTHIIAAM Ba Oy MabIyMoTIap Kyiunaruiaapaas uoopar 6ynaau:

OTM xakumard MabiayMoT (MacrmopT MabiIyMOTH, OOFJIaHUII, Ba

X.K.);

OomKapyB opranu, 6ynumiiap Ba MapKkasiap;

¢axynbTeTnap, kKadeapanap Ba MyTaxacCUCIUKIAP;

— aKaJeMHK TypyXJap, ayIUTOpHusIIap »KaMFapMacH Ba X.K.

OTMpa Tamkwun >THITaH OyauMiIap COHM Ba HOMH Xap XHI
O0ymu0, ymap foKopu OomKapyB Oprauu (OYMTB) ToMOHKIAH
6enrmmad Oepmmaan. Omatma, OTM koitmamran XyayIau, TabJInM
onaéTraH YKyBUWJIAp COHHU, HyHanumura kapab Oymummap Owup-
Oupwra 6I/IRI/IKTI/IpI/IHI/IH_II/I MYMKHUH EKH anoxuaa O0yiamu. Mucon YUyH
OTMpa «YKyB Ba MapKeTHHI OYauMm» (aonusiTH acocaH «YKYB
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Oymumu» Ba «MapkeTHHr OYnuMmu» ¢aoruaTiIapn OUpUKMacHIaH
tamwkna — Tomrad. Moxaynga OTM wukm  oObeKTiIapuHU
OMPIAIITHPUIINIIN B STHTH HOM OWJIaH HOMJIAII HMKOHHUATH MaBXYy.

«XHcoora oauuny MoayJau. Yoy Moayn 6esocura “Xoaumiap
OynuMn” QaonuaTuHM y3 wumra onaxy. MomynHUHT Basudanapura
KyWuaruinap Kupajiu:

» “IlTtat GHpIUTrKA HU NaBPU KUPUTHIII Ba TaXpUPJIALl UIILIAPH;

» WIIMH XOAMMIIAP, YKUTYBUYMIAPHHU MIAXCUH MabIyMOTIIAp XaMaa
“llITar Oupnauru” acocuaa HWI YPUHIAPUHU, KUPHUII-YHAKHIII
Oyiipykiapu OWiIaH MIUIANI, TYpJIH MIAKIJArd XUCOOOTIapHU
MIaKJUTAHTUPHIL;

» tanabanukka KaOyJl KHJIHII, Kypcra KYy4YupuIll, aKaJeMUK TabTUI
Oepu, Tanabanuk caduaaH YMKAPHUII OYHPYKIapy IIYHUHTICK,
YJIAPHUHT MIaXCHH Ba KOHTHHTEHT MabJIyMOTIap YCTH/IA HIILTAI
Ba XHCOOOTIap Taképiar;

» xap XwJl WYk OyHpyKiap Ba XucoOra oiHIl KaOW HIUIapHH
o6 Gopasm.

«Amym yKyB pe:ka HYP)» MoayJH. YOy MOIyJIIaH acocaH
“SJ/KyB oymumu”  daomuarn maBomuga doimanmanamu. Tawbaum
Ba3WPIUTH TOMOHHJAH TaKAWM OTWITaH MYyTaxacCHUCIUK Ba
WyHanmumuiapra ytunaanrad QanimapHUHT 0azaBuit “Uirdam pexa’cu
acocuga Kadenpa OWIaH KEIHIIWITAaH XOJAa MaBCyMHM NV Puun
MIAKJUTAHTUPaaAu. MyTaxacCUcIuk UYPra MYBOGUK YKyB KapaCHH
yuyn YyKkyB skapaéunm rpapurn (YXKD)HM wnmna6 umkapuiamu.
AynuTopusi TapaMeTpiapuHH XHcoOra onud, akaleMHK TIypyxX
OupnammManapy (IIOTOK) Ba OYIMHUIITIApUHA MIAKJUTAHTHPaId. Moy
UYPnaru  dammapHM TypyxJapapo AaBTOMATHK  TaKCHMUIAiiim,
kaeapanapapo 3ca MabCysl XoauM Takcumiaiau. KadenpamapHuHr
WWIIMK ~ IOKJIaMacHHU  CEMEeCTpiapapo TaKCHUMOT  XHCOOOTIapu
maKanTupwiaay. Tai€p Oynran I/ISV’PnapHH JIEKaHatTiapra Ba
kadenpamapra TakAMM KWidagd. PedTWHT HazopaTH Ba KaiTa
TONIIMPUIN  KAABAVIAPHHE WILIA0 4YHKAgM. YKyB sKapaéHura
TETUIIIN OYNITaH MabIyMOTIap yCTHIAAaH HazopaTiap oinub 6opaay Ba
TYpJIM KECUMATH X1COOOTIapHU IaKJUTaHTHPaIH.

«Kageapa» wmoaymm. Kadenpanapuuar daonustu  Oup-
XWUIMKHA TalIKWJI KWIyBYM MUK OOBEKT OYnub, Kym mapaxann
¢olinananyBUHIapHH ¥3 Wunra onaan. Moxynaa ¢oiganaHyBInIapu
AMKOHUSATIIAPH OYiHua apakanapra axpaTHiaam:
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» xadenpa Myaupud — YKyB OYIMMH TOMOHHUJAH TaKCUMJIAHTAH
MYTaxaCCHUCIIMK UVYP acocuaa (haHIapHUHT Aapc IMIaKIUIapUHU
VKUTyBUMJIApra TaKCUMIIANIH;

» TakCMMIIaHTaH IOKJIaMaJlapHU  CeMeCTpiapapo  CalMOFHHU
TaKKOCIIAMIH;

» npodeccop-YKUTYBUMIIAPHUHT HHJUIMK —FOKJIaMaJapuHU  Ia-
KJUTAHTHPA]TH;

> IIVT — yxuranuran dannapusu dnekTpo YYMuapu 6unan
Uiy,

» 3JIeKTpOH anabuérnap Ba pecypciap OWiaH WIDIAINMHA TAITKUIT
3TaNN;

» VykutyBun MacodamaH Tanmabanmapra TOIMIMPUKIAP OSpHINH,
Oaxoamm Ba ynap yCTHIAH Ha30pat omd Oopas;

» PEUTHHT Ha30paTHHU IOPUTHIMIIMHYU 0JIM0 Oopay;

» QoiimananyBuwiapHd — tuzumuaarun  Qaomustu  GaxosnaHHO
Oopunaam.

«Bakr mebépaapu» moayau. Moaynaa “Bakr Me’bépﬂapH”B
Oyitmua mpodeccop-YKUTYBUMIApHH YKyB HWIMAaru (HaodusTHHU
MOHUTOPHHT KIJTUIN, XHUCOOOTJIApHU INAKIJIAHTUPUII Ba Oaxoiaml
WIUIapuHn Oaxkapanu. Moayin HMKOHUSATIAPH:

— VkuTyBuM iun Oommaa “Bakt mebéprapu”’ OYiinua HHIITUK
pexacuHu wWmaad, Wi JaBOMHUJA YHUHT  OakapHIdIIH
TYFpUcHIa MabIyMOTJIAPHU AaCOCIOBYM XyXKaTiap Ousan
KHPHUTAAH Ba XUCOOOTIIAp MIAKIUIAHTHPATH.

— Kadenpa mymupu kadenmpa kecumuaa “Bakr menéprapu’”Hu
OaXKapITHIINHU Ha3opar KWIaau Ba xHco0oTiap
HIaKJUTAaHTHPAIH;

- S"KyB OyuMu, MOHUTOPHHT Ba MUKW HA30paT OVIMMU YMyMHN
X0JI/1a, IIYHUHTIEK, Oomkaizap “BakT Mebépiiapy’HU TETHIILTH
OYyIMMIIAapUHA yMyMHH XOJa Ha30paT KWIHIN, XHCOOOTIap
Talépaaim MyMKHH.

«Mavuit  mm»  moayim. OTMparm  daonuar roputaérran
XOIUMJIAPHUHT (HVT, Taaba Ba X.K.) WMIMHA MeEXHATIApUHU
KaTOJOTJAIITHPUITAH  XOJIJa  cakialgu  Ba  XHCOOOTIapHU
[IaKJIaHTHpaan. Moaynaaa acocaH “‘wiMui  OymuM”  (haonusTu
KaMmpal OJIMHTaH.

3 “Bakr MebEprap” akpaTuiarad Gemra 6yaumaa skamMu 63 Ta 6aHI MaBKyI.
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«Tect» moayau. TamabamapHUHT OWIMMHHH KOPHH CEMECTp
(ammapu kecumuma Oaxomampia ¢oinananmnanu. Pammap Oyitmua
TECT CaBOJUIAPHH (haH YKUTYBUMIAPU KHPHUTAIH Ba TaxXpupliaiau.
TanaGamapHy TeCT CHHOBJIAH YTHINM BaKTHHH Ba YPHHHUIIIIAP COHUHH
oenrmnaiin. Hatmkanap pedTHHT 6axomania Xucoora OJIMHAIH.

«JlexanaT» w™oayim. by wmoayn ¢akynbreT AeKaHaTHra
TAUTYKIA OYJIraH XyXoKaTIapHu Ioputumy, “Jlapc »xaaBamu” Ba
“JlaBomMar” MOAYJUIApUHU ¥3 wWuura ogagu. “Jlapc sxaapaiu”
kadeapama  YKATyBUMJIApapo  TaKCUMJaHraH (aH  MAaIIFyJioT
TypAapuHH, ayTUTOPHUSIIAP KaMFapMacH Ba YKATYBUMJIAP JKaIBAIUHU
xucobra onub, MAKIIAHTUPWITaH Typyxjapra npapc Kapa€Hu
BakTUHU Oenrmiad Oepamu. TanmabamapHUHT Japcra  KaTHAITUIIT
“JlaBoMaT” mapc JkamBalmM acocuma onaud Oopwiamu. “‘JlekaHat”
MOJYJIH TajaballapHUHT PEHTHHr OaxOJIAaHWIIH >KaIBallUra TabCUD
Kuiaagu. Moaynna TYIUIaHTaH —MabIyMOTJIap acocuaa  TypIiu
KecumilapJa XHucoOoTnap TaW€piaHagu Ba KEpakiM YpuHIapra
TaKIUM 3THTAH.

“Nmmam yKyB pexa” Ba “Jlapc xagBanu” MOAyIIapu Mypakkad
Oynrannuru cababnu keitmHru naparpadua 6aradceun TyxXTaauHam.

«Pyiixatman yrum» wmoaynu. MTMpa wummamum — yuyH
¢olinananyBun THU3UMra KUpHWII Tanad sTwiaad. Pyiixatman yrum
TH3UM WUKd (oiinananyBuminap Mbna mapmymoriap acocwaa Ba
Tamwky (oiinanaHyBuMIap aJMHHUCTPATOp pyXcaTH OWilaH amanra
omupunaau. MacanaH oTa-oHajmap TuU3uMra ¢ap3aHid XaKumarua
MabJIyMOTJIapu acocuaa pyhxatgan yraau. Pyiixatnan VTran
MAXCHUHT U (aonusIThra Kapad yHra TeTHIUIM OYJaraH Xu3matiap
TaKIUM ITHIA]H.

«AUXK» wmoayau. WTMpa pyiixatnan §yrran Qoiinana-
HyBUWJIapra Tu3uMaa Macodasuii ¢aonuar onaubd Oopumapu
UMKOHUATH  spatwiagd. Moayn  QoiinanaHyBUMHMHT — acoChi
¢daonuaTura TErHMIUIM OOINKa MOIYJ XH3MarjiapH, TaHIaHTaH
XU3MaTiap, SXTHENIIAPW acocHja NIAKIUIAHTHPHITAH Xu3Matiap,
ax0opoT xu3MatriaapHu KampaO osrad. lllyHuHrmek, momymma peain
BaKT peXKMMHUTra HucOaTaH MaBXyJ XH3MaTIapHH MyXUMIATH Oyiinmda
ABTOMATUK TAaKAWM OTHII, IIAXCHUH MAaBIyMOTIAPWHHU CaKJAIll,
Taxpupiani, (GoiimanaHyBumiIap ypracuaa MyJTOKOTHHA TAIIKHIJI THUII,
TETUILIN Xabapiap aBTOMATHK aJMAIIWIIM, QUKD OWIIUPUIL, TYPIU
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maKimarn  oO0bekTinapra OOFIMK XHCOOOTIApHM TaKAWM  JTHII
xu3MaTinapu Mamxya. AMKnap doiigananyBumnapura HucOatan
KyHujaru tTypiaapra 0ynuHaau:

» uiran xonauM — OTMpa ¢aonusat onub Gopanu, yHra Wil YpHH,
XU3MaT Japaka XyKyKJIapuIaH Keiau0d YMKKaH X0jJa TH3UMIa
UIUTAIIA MyMKHH;

> IIVT nmapc xapaéuura Terumuy (aonusTH OWIaH Gupra
Tajabanap Ba yJIapHUHT OTa-OHaJapu OWIaH MYJIOKOTAa Oymanu;

» Tamaba — TommupuKIap OaKapHIITH, TABJIAM OJHIN (DAOTHITH-
Jaru MabIyMOTJIapH KYpHILIM, TErHLIUIM pecypciap Ba
MaBJIyMOTJIap OWIaH HIUTAHIH;

» ora-oHa — (ap3aHAM XaKHIard MabIyMOTJIAPHH OJHII HMKO-
HUSATH MaBXYI;

» TallKd MyXHUT (OHJaNaHyBUMCH XaM Japaxacura Kapao,
TU3UMJA aIMHUHHCTPATOp pyXcaT »3TraH pecypciap OunaH
HUILIANIH.

«baxomam» wmoxymu. Tusum  doiimananyBumwiapu  Oup-
Oupnapuan (YKUTyBUM-Tanmaba KabOW) OYMK Ba AaHOHMM IIAKJIJa
Oaxoyam Ba (UKp OWIIMPUIIM MYMKHH. YOy MabIyMOTJIapAaH
Typiin Kecumiapaa xucoboTmap Tai€prnaHuO, Kapopiap KaOym
kuuira Taknmadaap oepunany. 1y 6uman Oupra TH3MMIATH MaBKYy T
pecypciapHd Ba (GoOWAaNaHyBUYMIAPHUHT TU3UMAArH (DaoTUsTUHU
Ha30paT KWIHII, TypJId ME30HJIap acocuaa 0OXoJall XHu3MaTiIapHIaH
nbopar.

«Aamunuctpatop» moxyau. UTM daonuaTHan IOpUTHINNAA,
Oomkapunia, MabIyMOTIAPHH SHIHIAMINAA, (OWJaNTaHyBIH HMKO-
HUSTIAPUHHE OIIMPHIIJA BAa MAabIyMOTIAp XaBPCH3IUTUHU TabMHH-
Jamjga TU3MM  AMHMHUCTpATOpiapu YpHU >KyJna KaTTa. AAMU-
HHCTpaTopJiap Aapakacu Ba Bazudanapura kapab Oup Hewya Typiapra
aXpaThuiIaay Ba yjap KyWuaarumiap:

» 6om anmuHuctpatop — MTMparm Oapya KyHd aaMUHHC-
Tparopiap BasudamapuHA ~ OCNTHIANIN, MabIyMOTIApPHH
apXUBJIAMIN Ba TH3UM JABPUIIIUTUHU 0JTUO Oopanu;

» OTM anmmunuctpatopu — OTM CcalTUHH SHTHIAHIN, WIKA
00BEKT aIMHHHUCTPATOPJIAPHU UIAKIJIAHTHPAAM Ba TalIKU
¢dolimananyBumiIapra pecypciapiad (QoiijanaHuITra pyxcar
Oepanm;
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» oynmum anmuHuctpatopu — OTM pekroparu, (akynbTeT Ba
kadenpanap, OYIUMIApHU CANTIAPUHU SHTHIAWAM, TETUIILIN
MabJIyMOTJIapHH JKOMIamTUpanu;

» DXnap amMUHCTPATOPH — Tana0-3XTUEKIAP acoCUAa MaBXKY[
pecypciapiaH ¢olimananyBunmapra TYpIu JEKTPOH
XU3MaTJIapHU Ba XUCOOOTIAPHHU MIAKILIAHTHPAANW xamaa DXiap
Oasacn Ownan wmmaiioun. DXmap 6azacu 3-606ma Oatadenn
EépuTHIIaIN.

TusuMm aaMUHUCTpaTOpiapra napaxanapura kapad OXiap
0a3acu OwraH unuiamra pyxcar Oepwinamu. By pyxcarimap Kyiu-
Jarunapjad uoopar:

1) UTM Mbnan ¢oiigananumra pyxcar;

A) SHTH XaJBayuIap XOCHII KWIIUII, TaXpUpJIan;
b) maBxyn xanBamimapra TypiaW CYpoBiap OWJIaH Mab-
JYMOT OJIWIII,
2) UTM y4yH 04HK KOJ €3HINra pyxcar;
A) SIHTM OYMK KOJJIU CYPOB-AACTYpIapHU XOCHI KUJIMIL;
b) MaBxy 09HK KO CYPOB-TACTypIapHU TaXpUpPIIaI.

By epna,ru xap Kanmail o4k Koaigu cypoBiap DX TypiapuUHU
TalIKWJI 3THO, ylap aHWK Ty3WwiIMara 3ra Typid aJoropuTMiapra
acoCJaHraH OYMK KOAJMM WioBajapgan wubopar. Jemak, TH3UM
aIMUHHUCTpaTOpuian uioBanap Ba Mbra cypoBnap sipata onaguraH
MaJlakara sra Oy Tanad KHIHHAIH.

OXmap 0a3zacuHHM IXTUEKIAP ACOCHIA SHTH XH3Matiap OWiaH
TYynaupu® Oopuin Xu3MariapHH OOIIKApWUIl MYyaMMOCHHH — Xajl
Koy OmmaH  Oupra  OyTyH  axOoOpOT-TabiIMM — TH3WMWHHHT
SITOHAJTUTUHU TabMUHJIAUIH.

UTMHUHr Ty3unum XoccajapunaH OWpH IIYHAaH HOOpAaTKH,
¢doiinanaHyBYM Ba TaHJAHTaH oObBekra HucOaTaH OWp BakTaa
MOJIyJuIap WHTETpaIsuIaliral Oup HedTa 3apypHil Xu3Mmariap OuiiaH
TabMUHIAHAAW. Mucon y4dyH, (hakynbTeT JeKaH MOBYHH OHWp BakTIa
“Ilapc xagBamu”, arap mapc oepca, “Baku Menépn” xabu Mogyutapu
XU3MaTIapuHu y3uga Myskaccamiaran AMXK Owmnman  wnmamm
MYMKHH.

YMymuii xonma myxutaa QoiganaHyBuuiap OOBEKTIAPHUHT
Basu(anapura TETWIUIM OYyiraH MabJIyMOTJIapHH KalTa WAl
opkamu daomuar ropuragmwiap. OTM  mompacuaga oOBEKT Ba



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 41

CyObeKTIIap Y3WMHUHT HEpapXuK CTPYKTypacHMHH 1.6-pacmparu kabu
TacBHpJIAIl MyMKHH.

Cy6LeKkTnapHu 6olKapuw O6beKkTNapHu GowkKapuw

(— e :
: | Pekrop | | oM™ | :
e N |
1 1
H | MpopekTop | | OTM iAyHanuwnapu | H
\ L\ _ :

| (DaKyJ'IbTET AeKaHu | | ¢aKyanET |

| Bynumnap |

| Kype |

OekaH ypuHGocapm | | Typyx |

| Tana6a |

- [ ]
| Bowka 6ynum xogumnapu |

1.6-pacm. OTMoaeu obvexm 6a cybvexmaap.

buz roxopuga WMTMuuHT acocuii BaszudanapHu OaxkapyBud
MOIYJUTADHUHT HMKOHUATIApU OWIaH TaHUIIMO YUKIUK. Maskyp
Macogasuii xuzmar kypcarysun UTM Typau Kypuimanapia HIUIau
y4yH 3aMOHaBHM JacTypJallTUPUII TEXHOJIOTUsJIApU Ba BOCUTAJIapu
OopKanmu spaTwiud, yHAa (oiinananyBuura HucOATaH WHTEPAKTUBIINK
XYCYCHSITH Ba dJIEMEHTIIapH Makiutantupuinaau [69, 70, 89, 167, 170].
By epnma, WHTepakTHBIMK 3JEMEHTIapura SHIWIMKIAp TacMacH,
dbopymM, xabapiap aJMallMIl, CaBOI-KaBoO (4ar), GUKP OMJIIHPHIL,
0BO3  Oepumi, XucoOmarmwiap, MabIyMOTIapHH TE3KOp Ba
UHTEJUIEKTYal KHUIUPUIL, KEpakid MabIyMoTiapra YTHIUIApHU
KHpaju.

1.5. DJIeKTpOH XU3MAaT/Iap CAIMOFMHU AHUKJIAII MyaMMOJIapH
WnTepaktuB ax0opoT MyxuTHOA KypcatuiaaéTraH Xu3Mmatiap
BaKT Capu OJXTHEK-TANA0NApHUHT OPTHINM HATH)KAacHAa 3IIEKTPOH
xuzMmaTiap (OX) Oazacu makmwiaHaan. DX Oasacu Mbnan TyOman
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¢apk kumagu. SAepHm Mbaa Tusumra 3apyp TypiaM KYpHHHUIIAATH
MabIyMOTJIap CakjaHca, Xu3Mariap 0a3acd 3ca MabJIyMOTIapHU
KaiiTa WIUIOBYM CYpOBIap, ycy/ulap, alropuTMiapiaH ubopaT
NTnapman Tamkua Tomrad. TamabnapHH KaHOATIAHTHPYBYH DX
6azach UWTM rtapkubura xuputwiran xonga MBHUHT ycTHTra
Kypwiagu. Maskyp xu3mariap 0aza 3eMEeHTIapu Japaxkaadl TH3UM
aAMMHHCTPATOpIApU TOMOHHUAAH JXTUEXKIJIAPH acOCUAA INAKIUIAH-
tupunaaun. WUTMparun xwusmariaap OOBEKTJIAPDHUHT ITOFOHAIAPHTa
Kapad yMyMmuil xoima Typau cuHGapra axpaTuiagd, SbHU: X —
TabIUM MyaccacalapuHM OOLIKapyBYM OpraH (Basupiuk), Y —
anmoxuna omuaran OTM, Z — OTMnapaunr oOwextnapu, K —
(doitnananysumIap.

KcZcYcX €))
Oy epna,, Y = {yq, ..., ¥n}, ¥; - anoxuna omuaran OTM, n - OTMuap
COHH,

Z={zfl,... AT R 4 }, ay, xap Oup y; OTMnaru

P Tayy? P yn
00BEKTIIap COHH,
K={klzl,_..,kgzll,...,klzn,,,_,klf:n}, b,, xap Oup z; oObekTiarn
(doitnananyBumnap.
Hemak, HWTM xwusmariaapHuHr (oiiiagaHyBUMIApD  COHH
KyHumarudia oyiamu:

n_ a,

S:X+vz:‘y‘, +iizi”‘ +22ik7 2)

= e

UTM kypcatmnamguran OXjap COHH 3ca KyWugaruya
udomanaHam:

IS = X %+ 50y 5, + S8 7+ By Ky = Doy R,
_ 3)
Oy epma, x,y,z, k - napaxanapra kKypcarwiaaurad DX Typiapy,
yHAHT coHH [S - R; Tusmmpma kypcarminagurad ymymui OXiap
HUFUHIUCHUTA TCHT OVITamu.

OHIM Typau Japaxkanapra kypcaTwiaguraH OX TypJlapUHU
Oatadcun kapaiimms. X, Y, Z mapaxanapra KypcaTWiaauraH X,Y,Z
OXnap acocaH CTaTHK Ba JWHAMHK XM3MaTJIapJaH TaIIKWI TOMHO,
yHU  “ONeKTpoH Xykymar® TuzuMmugarn O4uK  MabjiyMoTiap
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MOpTaNMIard MabiIyMoTiIapra Kuécinam MyMkuH. Jleknn K mapakara
KypcaTuiaaurad k OXmap maxciapra HucOaTaH amManira OIIHPUITaIH.

X - xw3mar Typiaapu acocan OTMnapu yuyH ymyMui
MabIyMOTJIap >KaMFapMacH, XyXokaTiaap, OOFIaHWII Ba aiokajap,
OTMuapHUHT yMyMIIAITaH XHCOOOT INAKUIapyd Ba OoNIKalapiaH
nbopar 6ynaau.

y - xmmamiapra OTM ¢aonusat, TapkuOWil Ty3uiaMmacH Ba
tacanpiap, OTM Xxyxokarmap Ba WYKM (aoNHATHAAH KeIno

YUKAAWTaH  Typid  KYpPUHHIIZard  XUCoOoTmap,  ymymui
MaBJIyMOTIapAad noopar Oynaim.
z - xmmariapra 3ca OTMpaa daonusar oaub Oopalrran

OOBEKTIApHUHT TY3WIHMIIM Ba TapkuOHM, XHW3MaT Ba Basudanapw,
XyXoKaTiapu, XHCOOOT Ba MabJIyMOTHOMAaNapw Xxamja Oomka
XU3MaTJIapu KUPAIH.

k - xusmar Typiapu DXJIapHUHT aCOCHHHU TAaIUIKWI Kuiaaad. by
XM3MaT TypJiapu TH3UMJArd IIaxciapra HYHanTupwinO, yiap
cupnapra axparwiamu. Kymmagan, OTM  yuyH  pekrop,
mpopekTopmap, OynmuM OomumkiIapu, ypuHOOCAapiapu, TEXHHK
xoaumiap, ¢axkyiabTeT JeKaHjIapud Ba Jucrierdyepiap, Kkadeapa
MyIUpIapH, YT Ba épmaM4m XoumIIap, Tanabaiap Ba X.K.

Oxkopuparn Ttaxmwimii Mabiaymotriap acocuna, WTMHUHT
axaMHUsITH Ba yHra OYnraH 3aMOHaBHW TamaOiap, TaIIKWI ATHII
OOCKUWIapH YHUHI apXUTEKTypacH Ba YHAAarH MOJAYJUIAPHHHT
Bazu(antapyu, MyaMMOoIap TaAKUK STHIIH.

1.6. UHTepaKTHB TabJIUM MYXMTHHUHI ACOCHI TAIIKHJI
ITyBUHJIAPH
AXxOOpOT  TH3WMIIADHM  JIOWMXAJTAIITHPHUIIHWHT  KJIACCHK
EHnanryBuaa acocaH y4ra 6ockud, ssbHU ¢u3uk (Mb), koHnenTyan Ba
TallKl MYXUT OOCKMYIapuAa amaira OIIMpWIagd. 3aMOHaBUMN
Tanabimap acocuaa aHTepakTuB axbopor myxuti (MAM), xymianaH
UTMHHN Tamkun 3TyBYMIapHHA OemTa OOMIKapyB TH3UMTIa aXpaTtno
TagkuK dSTamMu3. ByHra myxut Qaonmsata, mabiymoTiap ©azacw,
xm3Mamiap 6azacu, TapkuOuii oObeKxTIapu Ba (oiinaraHyBYMIAPUHI
Oomkapum Tr3uMItapu kupanu (1.7-pacum).
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4. OyHKUMOHan
daonmatn

2. Mabnymotnap

3. doitpganaHys-
yunap Yizepakzne 6asacu
ax6opoT MyxuTn
1. Tapknbuii 5. Xu3matnap
M\my

1.7-pacm. UTMnu mawxun smyguunapu.

Bbynnan UAMHun Kylingarnda nudomanan MyMKHH:
IM=<H, D, U, M, E>.

Hactnabé xenrupunaérran  MAMparun Oemra  Oomkapys
THU3UMJIapUTra yMyMHH Tabpud Ba TyLIyHYaJapHU KUPUTHO OJaiINK.

H — saxmur MyxuTHHHT Oapya oOBeKTiapaard BaszudaBuil
¢daonuar typnapu €ku QaonuAT mapaxanapu Tyruiamu. JKymiaaas,
UTM o0ObexkTinap cupacura TabiuM JKapaéHUHH OJaHO OopyBUH
(xadenpa), xapa€nra KymakiIamyBun (axO0pOT pecypc MapKasu) Ba
yHH O0IIKapyBuH (peKTopar) 00beKTJIApPUHU KUPUTHII MyMKHH.

D — ax00opoT MyXMTHHUHT acocu Oynaran MB. Y amextpoH
pecypcinap MaXXMyacHHH, TH3UMAArd MablyMOTJIApHH MaHTHKHHA Ba
GM3MK Ty3wIMLUIapHHU, MHGOJIOIUK MOJCIUIApHH, MYXUT OOBEKTIap
Ba yJap ypTacuaary sSIipyH aJoKaTapHA KaMpald oJyiaam.

M — ax00pOoT MyXUTHHHT Makcaaiau (yHKIHOHAI (aoNuATHHU
6omkapyBun Tu3uM. YHra UTMpaa tabpaum skapaéHu, YKUTyBUMIAP
GbaonuATH, WIMHHA, HWKTUCOAUM Ba TAIIKWIHH (QaoiausTIapUHA
yMyMmuil OolKapyB Mozeiiapu Kupanud. Mozemnap kapaéH KeTMma-
KeTnuruga Oup HeuTa BasudansapHu Oa’kapyBUM aJTOPUTMIIAPHU
Kampab oJrajm.

U —ax6opor MyxuTHaarda oObekTiapaa ¢(aoinuaT IOPUTYBYH
¢dolinanaHyBUMIap MaXXMyacH. Xu3Mmariap ¢oimamaHyBun OOFIHK
Oynran oObEKTIIAp OPKAIK KYypCcaTUIaIu.
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E — ax60poT MyXuTH OOBEKTIApHUHT (HAOTHATHHH IOPHIIIATH
xu3MaTiap. Xu3Matriap o0beKTIap (PYHKIMACH Ba Talabliapu acocuaa
AIUIA0 YNKUIIAIN.

NTMun wumna6 uyukuimpadn oiaauH OTMHMHT o0bekTiaapapo
OOFJIaHUTIIN Ba CYOBEKTIAPHUHT BazuaIapiHu aHHKTAIITHPUO OJTHII
3apyp.

O0bexT/1ap ypTacuaaru y3apo ajoKajJapHu aHukjaam [212].
OObekTHUHT Makcaqiu (aonusaTu Baszudanapu cyOBEKTIap OpKalu
amayira ommpmwinG, OTM ¢aomuaTH OOIKAPYBUHH yYMyMJIAlll-
TUPWITaH MIakiIH 1.8-pacMaa KeNTHPHUITaH.

A IVOMHIAC T P AT
e T———
- IIpopexrop -
Vrye 6fmmm | | e ' PakyapTeT
Efnnm bomrngu Hury zogumnap Hexan
Myeouun 7 Hexaﬂ."}”szHESocapH
Xo,upmm%p MMy raxaccimm
............. ——
Viye
: sKapadHI

Tanmu MyxuT Bjmmunap
Ota-onarap Emun Gomnugn
Tamxnnotiap / Mypouu

" Hogmmn ap

....................... ‘.__.\:... Kacl:e,u;pa
= Katenpa mynupn g

Kad. Fpunbocapu o
o JeuTyEIHTAD

1.8-pacm. OTM gpaonuamu 6owKapysunu ymymiauean wWaxiu.

Bynnan xypunau® Ttypubmukn, OTMHUHT acocwid Maxcaau
MaJlakaJll MYTaxacCHCIapHH Talépiamr ydyH TabiUM JKapaéHUHU
TAIIKWI STHIAaH ubopat. Tamabamapra Tasium Oepuin xapaéHuma
acocan yura obwekT: “YkyB Oymumu”, “®axyasrer”  Ba
“Kadenpanap” MyXuMm YpHH TyTaIu.

O0bexkT BasupaJapuHM AHUKJIAIL. OHAW OOBEKTIAPHUHT
Ypracumard OOFIUKIHMKIAP, yiapaa (aoausaT oiubd OOpyBYH HITYH
xomumaap, IIVT, TamaGamap Ba Tamky (oiiIanaHyBUHIAPHHHT
Bazu(anapy, MMKOHUATH XaM/ia JapakaJlapiHU aHUKITaiMu3.
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bowxapys opeanu: TabnMM MyaccacacUIaru MYKH OOBEKTIIApH
(haonuATHHE Ha3opaT KWIHIL, KypcaTManap Oepuil, Kapopiap KalOyin
KWINII Ba TAllIKA MyXUT OMJIaH My30Kopaiap oiub 6opau.

Xooumnap Oynumu: OTM mTar OUPIUTH acocHIa XOIUMIIAP
xaMaa TajmabalapHUHT MabIyMOTJIapd, OyHpyKmapuw Ba Typiu
[IAKJIJIaTH XUCO00TIap OWIaH UIIaian.

Vkye 6ynumu: TapkuOu GYIUM MyIUpH, MYOBHHH Ba HITYH
xozumiapaan ubopar 6ymmb, Oy epia, acocaH HIIYH JKyB pexa
(UYP) Ba yKyB *kapaéuu rpaq)nm (YKT) Gunau HIIITaHA/H. Vkys
OYIMMH MyTaXacCHCIIHK I/IYPnapH acocujia MaBCyMHUH I/IYPnapHH
Ty3aau Ba (aHJApPHUHT YKyB IOKJIaMallapiHU CceMecTpiap Oyitmda
Typyxjap Ba Kadempamap Yypracuma TakCUMIAWIn. AKageMuK
TypyxJjap Tajgabamrap COHU acocHIa TypyX OHpalIMalapiHA TaIlKHI
3Tagyl Ba ayAMTOpHsUIAp >KaMFapMmacuHH xucoOmaimm. Kadenpamap
YMyMHH VKyB IOKIIaMa COaTiiapyd XaXXMHHH YHKApuO, mpodeccop-
VKUTYBUMIAPHUHT (HS"T) ITaT OWPIHUKIAPMHHA aHMKJIAHIA Xamja
MyTaxacCHCIHKIap  Oyiuda VKT un ceMecTpiap  Oyiuda
maK/uTaHTHpanu. TamaGanmapHUHT aMainuéTiiapd, JaBiiaT aTTeCTallus
MMTHXOHJIapH Ba OnTHpyB ManakaBuii unuiap (BMU) rpaduxmimapuau
ty3amu. Kadenpanap daonustu ycrugan HazopaT oaub 60puo, Typiau
LIAKIIIAP aCOCH/A XUCOOOTIap TanEpaiiy.

Daxynemem 0exaHamu: VKyB OYITUMUIaH ONITaH VKT, kadempa
TOMOHHJIAH WIUIA0 YHKWIraH (DaHJIApHUHT TaKCUMOTHTa TasHHO,
ayJIUTOpHUsUIAp CHFUMHUHH 3BTHOOpra oimd, Iapc *aJIBalIWHHU Ty3UO
YHKaay, Tajabanap Y3JalITHPUIIHA Ba JABOMAaTHHH MOHHUTOPHHT
kunagu. Tamabamap Y3MamITHPHUIIM yCTHAAH PEHTHHT HA30paTHHU
om0 Oopanu, Tanadagap pPEHTHHI Ha30paTH JKaJABAJIMHU TY3aad Ba
YHU  YTKa3WIMIIMHU HasopaT Kwiagu. DaonusaTd JaBoMHuaa
TYIJIaHTaH MaBXyJ MabJIyMOTIap acocyaa TYpJiHu IIaKJIjgarua
XUCOOOTIapHU TaWEpiaiam.

Kageopa: Kadenpa OTMHE acocuii sueikacu XHCOOIAHAIM.
Yuunr Tapkubuma Kadenpa MyIUpH, MOBYHH, Tpodeccop-
YKUTYBUMIap Ba épaamun mirdu Xomumiap. Kadempa myaupu “Viys
6ynmumu”man  onran  MVYPnap acocuiaa  (aHIapHHHT  MAIIFYJIOT
TypJIapuHU aKaJeMHK TypyX Ba YIApHHHI OWpiammMaiapu Oyinua
VKuTyBuUnMiapra Takcumiainn. KadenpanwHr ymymuii coatiap
XQKMUHH XuCOOmMad VKyB Oynmumura, ¢anmap TaKCUMOTHHHU
akysibTeT JeKaHaTMra TaKAMM OTamM. YKUTYBUMWIAp (BAOTHATH
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ycTuaaH Hasopar onub Oopamu. Arap kKadeapa HXTHCOCTAIITaH
Oynca, tanabamapuuar bMMWmapaun xam ummaiinu. FOxopu
Oy IMHMasap cypoiapura (xXarT Ba X.K.) )%aBo0 Oepau.

Tawiku myxum: TMiap Talku MyXUT KypIioBuaa GaoausaT oiaud
6opagu. LLIyHWHT y49yH XaM, TabJIMM Myaccacacd TalllK{ TaIIKHJIOT-
JapjaH TypJIM XaTjlap Ba KypcaTManap oOJIagud Ba yjapra MyaisiH
MyImataa >kaBoO Oepamay, MacanaH BasHpIHKKa XHCOO0OT Taiépiad
takauM dtagu. lly Omman Oupra TapauMm onaéTraH TanabalapHHHT
oTa-oHaIapu €KUM XOMHHJIapura yJIapHUHT VKyB (aomusartu
TYFPUCHAATW MAbIyMOTJIapHH TakKOUM STagd Ba Ha3opaT OO
Oopanu.

bnz roxopuma WTMHMHT Tamkwn STyBuUmiapuzaH ¢akaT
TapkuOWii 0oOBeKTIapu Ba (oWaTaHyBUWIAPHHNA Kapad YHKIHK.
Konran tamxun 3TyBuniaapu (yHKIHOHAN (QaosusATH OOIIKAPHIIHII
MOJe/UIapd Ba yJapAaru alropurMiap, MabiaymoTiaap Ba OX
0a3acHHU APATHIMIIN Ba WH(OJIOTHK MOAEINHH KypUII MyaMMOCHHH
KelnHru 6001a 6aradenn ypranmus.

Maskyp 606ga UTM axammsartu Ba TyHmIyHYajgap, TaxJIAJLIap
acocuna Tamabnap, IOYHWHTAEK, MYXWTHH FOSIBHHA  KypPHJIHII
apXWUTEKTypacu Xxakujaa Hazapuil xuxataad Eputwigd. WUTMuu
aMaJIii )KMXaTaaH KypuIll Macaitacu KeHuHru 6001a Kapaitmus.
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II BOb. UTHTEPAKTUB TABJIUM MYXUTHUHHN HYKHN
MOJEJUIAPHA

2.1. MabaymoTaap 6a3aCHHUHT MOJeJIn
2.1.1. Mavaymomanap 6azacu éa 6a yHUHZ MAMEMAMUK
ugpooananumu

UTMHmHAT acocwil Tamkuia dTyBUWIApuAaH Oupu Oy —
MabIyMOTIapHH 0Oa3acHM  OOIMIKApUII  TH3UMHIMP. TabiuM
MyXUTHJa  MIOTHPOK  3TYBYHM  OOBEKTIAPHH  TaBCHU(IIOBUU
MaBJIyMOTIAp XaMJa OOBEKTIapapo MyHocabaTIapHUHT Oapdacu
MapiIyMoTiap 0Oasacuma wudonmamaHaau. Maskyp maparpadna
UTMpaarn wMabaymoTiap 0OasacMHHM Makcal Ba Basudanapw,
MaTeMaTHK H(OJaTaHUIIM, MaBIyMOTIap MOJENUAArun aipum
HOAHBAHABUH (YHKITMOHAT OOFJAHWIN YCY/UIAPWHH KYJUlam KaOu
MyaMmMoJap Kapaiaim.

busra wMabiaymMKu, MabIyMOTIIap TacBUpJamia TapMoOK,
HepapX¥K, PENSIMOH Ba OOBEKTIM PENAIMOH MOJAEIApU MaBxKy/I.
Kenarupunran wmabiaymMoT  MojemmapuHuHr  Oapuacuma  Mbau
spaTHINTa Taxadiap Kyiniamu. bymap:

* baxapunum WMKOHUATH — (oiianaHyBuu CYpOBHTa XO3HP
XKaBOOJMK OMIJIaH MYJIOKOTIa KHPHUIIINIL,

* OHr kaMm TakpopiaHuiml — MbBbpgarn MabiymMoT WIIOKH Oopuya
KaM TaKpOpJaHHUILIU JIO3UM, aKC XO0JIJa MabJIyMOTJIApHU H3JAlll
cycasau;

o Sxmutnuk — axOoporHn Mbna caknam MyMKHH Kajap Mabiy-
MOTJIap OpacuIaru OOFIUKINKIAPHA TAbMUHIIAHTaH OYJIHIIIN;

* XaBdcmznuk — Mb pyxcar GepmiMaraH KHPHIIAAH HITOHYIH
XUMOs KWiMHraH Oymuimm yo3uM. dakar Ttermnuma ¢oiina-
JaHyBYHMIap poiiiapu acocuaa MbraH ¢olganaHuin XyKyKura
ATANNK KUJIHIIN MYMKHH;

e Murpamnuss 0ab3u  Oup MabaymoTiap (GoiganaHyBUHIap
TOMOHUJAH T€3 UIIIATHIUO Typuiaaad, OomIKamapu 3ca ¢akar
Tamabd acocunma wnmarwiagu. LyHwHT y4yH MabiIymoTiap
TalIKU XOTHpaiapAa >KOMIAIITUPIINAIINIA YHHA ITyHIAN TaIKUi
KWJIUII KEPaKK{, JHT KYI WIUIATWIAIUTaH MabIyMOTiIapra
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Mypo’kaaT KWW Kynai Oymcunu [52, 53, 62, 71, 73, 74, 114,

174].

Myxur Mbaa oObekTiiap Ba CyOBEKTIap Xamjaa ajoKalop
BOKEATMKIAD XaKWAard MabIlyMOTHIap, pecypciap TYIUTaHHO,
TETUIIIN TUILIapra aXpaTrad Xoiaa cakiam Ba3udacu Oaxapau.

Xap kaHmaii axO0opoT TH3MM OOBEKTIApPUHU HDOTATOBYN
MabJIyMOTJIApUHU YMYMHH XojAa TYpTTa: y3rapmac, y3rapyBdYaH,
IIAKJUTAHTHPHITYBUHM (HATH)KaBUil) Ba TaxJIMJI KWJIMHYBYM CHHQIapra
QKpaTUll MyMKHH. MabiiyMOTIapHu OyHIail yMyMuid cuUH(Iapra
aKpaTWIHImHAra acocmid  cabab Oy BakT  MapaMeTPUHHHT
KyIImmMmuaagup. Bakt mapamerpura OHpop BakT OpaluFM EKU
JaBpUiINK KUpaau. MuUCON ydyyH YKUTYBUYMHHMHT HCMH IIapupu —
y3rapmac, Ykuraauran (aHmapu — y3rapyBuaH, TajabalapHU
Oaxoylall — HATIKaBUH Ba XHUCOOOTJIApDHM INAK/UIAHTUPWININN —
TaxJuia KWIMHYBYM MabIyMOTJIap cupacura kwmpazu. 2.1 pacmpua
Tasaba Ba YKUTYBYM XaKUJarn MabiyMOTIap CHHQIapra axparuo
taxyiwl KuinHrad. UTMHuHT Gomika oObeKTIapAard MablyMOoTiap
XaM IIyHai cunduapra axparniagn [206].

V3rapmac mabaymoriap V3rapysun Manaymoriap
Xopumnap OynuMuza cakiaHyBuM OGapda TanaGanuHr
MabIyMOTIIap, TbHU: e KypcH (cemecTp);
— [Tacniopt MabiyMoTIapH, . yxnﬁﬂura}[ q)aHp[ Ba S'IKI/[TyB‘I]/I;
— IIaXCHU¥ Bapaka MabJIyMOTJIIapH; ®  KypC HIIapH,
L]
L]
L]

v

— OTMpary 1acmopT MabJiyMOTIapH: JKYB aManuéTH ;

TaBIUM  IDAKIM,  Typd,  HyHamumm GUTHPYB MaJIaKaBHii HIIIK;
MYTaXaCCUJIMTH, aKaJeMHK IypyXH Ba X.K. CTHNEH/IHS MHKIODH;

7 . _ T
o mmm e e
-~ \\
§ TAJIABA J
~ -
"’— _____________ ““A
Taxjimj KWIHHYBYH MabJIyMOT/Iap Tlaiino 6yayBYM MabaymMoTJIap
Tabaum Myaccac, MyTaxacCUCIHK, KypcC, by MabJIyMOTIIap YKyB JKapaéHu
Tanaba Ba Oomkamap Oyiimua wunuIab (aONMATHHUHT MablIyM HaBp OpalUFuia
YMKApUIraH MabIyMOTIApHU SXTUEKIAp | naiino 6yaaau. Bynapra ranabanuHr
acocuza TaxJImil KWIMHUO Taiiépranaaurad |- ®  peiTuHrH;
Xuco00TNap: Y3TalITUPUII DPEHTHHIU Ba e  JIaBOMATH;
flaBoMatiap, TALIKUITH uuap, e MabpHABUH MabpuMi Ba TAIIKMIHI

KyTyOXoHanaH (olinananur. HIITapJa UIITHPOKH Ba X.K.
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Y3rapmac MabJIyMoOTIIap

Xoaumnap Gy IMMHAArY MabIyMOTIAp:
— INacnopT MabityMOTIapH,
— IaXCHi BapaKa MabJIyMOTJIapH
— OTMparu MabIyMOTJIapH:
e MyTaxacCHINIy XaKuaa
e Inmuii fapaxa Ba yHBOHH
o M daonusaTi xakuaa

Y3rapyBun MabJyMoT/Iap

v

A

Tax, i KWIMHYBYH MabJIyMOT.JIap

S"KI/ITyB'-II/[HHHI‘ OTMpa onau6 Gopaérran
(haosUATH MabIyMOTIIAPH:

JloBo3umun

VKUTYBUHHUHT XONMATH

[ITaT MEKIOpH Ba MILIAII PEKUMH
FOxnama MuKzOpH Ba damtap
Pax0apiuk KWIimm

~

e

~

- ~~‘A

2d

Y
1
R

A

IMaiino 6y1yBun MabIymMoTIap

OTM, ¢akynbrer, Kadempanap Oyiinua

TanaGanapra TabnuM Oepuin sxapaéHuzaa

VKUTYBUM YKyB imnuma omub Oopran
(aomusTHIAH uuiab YUKapUIraH
MabJIyMOTIAPHU TaXIMIHAATH XUCOOOTIIap

Tanabagap OWITMMHHE PEHTHHr Gaxoamm
Ba OTMparn HWUMK IIaxcuil pekaHHHT
Oa)kapUITHIIH

2. 1-pacm. Obvexm xaxuoazu MaviyMOmIapHue mypiapea
AACPAMUTULILL.

Tabmum Myaccacanapia ys3rapmMac MabIyMOTIAp XOJUMIIAP
Oynumuna, ¥y3rapyB4aH MaBJIyMOTJIap OOBEKTIApHUMHT  Y3W[a,
HIAKTAHTUPUITYBYH MabJIyMOTIap Tajgabra Kypa, TaxJini KWINHYBUU
MabIyMOTIap d3ca Kapop KaOyn KWiIyBYM OYiIMMiIap TOMOHHIaH
MIUIA6 YMKUIAAM. YKYB OJKApaGHMHMHI AacOCHH HIITHPOKYHMIApH
VKuTyBUM Ba Tamaba OYynmmO, KoiraH Oapuya Xoaumiap YKYB
JKapa8HUHU TAIIKWI STHII YYyH XHM3MAT KWJIQJWTaH BOCHUTAadWiIap
XHCOOJIaHaIH.

MbBHH mak/uTaHTHpHIAa ©Oapuya OOBEKT Ba CyObeKTiap
XaKuJard MabJyMOTIap aHUK MabIyMOT Typjlapura a)XpaTHIULIY,
VIIAPHUHT ONTHMAJUTUTH Ba XaB()CH3IUTH TabMUHIAHUIIH, TPEIMET
COXaHM Kampad oyraH TymryHapiaun WHGOIOTHK MoaenHuHr ER
qUarpaMMacy SIpaTHIIAIIM Ba KYI (QoHaTaHyBUWIMK Taadiiapura
’KaBoO OEpHIIN Kepak.

Masxyn MaHOanap/a Mbun KypHIL MYaMMOCHHU
YpraHuIraHauruan xucobra omu6 [206, 211], ucranrad npeaMer
COXaHH ax00pOoT MYyXHTHJArH MabIyMOTIApHH KyWuaarmda akc
STTUPHUII MYMKHUH:

o=

Ay’[a]’b]] :

e 1,2,..}, (1)
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bynna, y—ax60poT MyXuTHIra MablyMOTJIApHU BAaKT NapameTpH, [a;,
b;] - amuMKk Bakr opamuru, A; — j-MabaymoT Typu. (1) H(bo?az[ap]l
y.|laqbq

UIyHIail Xynoca Kenn0 4YHKAIMKH, MyXWTWra uXtuépuii Ay

v.[agbg]
MabIyMOTHH KHDHTHII YUyH YHWHT nactiabku Aj

TastHY
MabJIyMOTH MaBXyl Oynuimu 3apyp Ba y KyHWJard IHapTHU
Oakapau:
by < aq.
MBaars MabayMOT/Iap MyXUTHUHT HYKH OOBEKTIApH Ba OOIIKA
napameTpiapy O¥inua X; cunduapra axxpaTuiarad Xoja cakJIaHajuu,
SBHU:

Y, a;, ,bji
D=UL X, i=1.nX; = {v,aA].k[“’k ”‘],k = 1..n,-},

Oy epna,, D tymnam X; KucM Tymiamiuap HUFMHIMCHIAH HOOpaT.
Yy X; Tynnam siaeMeHTIapu MYKM f; OOBEKTH MablyMOTIAPHUHH
omanmu €xku Oomkaya aitranga D tymiampa xap Oup f; 0ObekT
Y3UHHUHT X; MabayMOTIIap Tymiamura sra (2.2 pacm).

2.2 -pacm. Mavaymomnap myniamunu CUH@aapaa ajcpamuiuuiu.

2.2-pacmra acocnanub Kyiunarmiapau udoranamn MyMKIH:
1) vXf cDY;
2)VX, NVXY =0,q # g;
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3)UXy =DY.
Xap Oump Y - paBpma BakTra HucOaTaH WILIaHAaJUTaH
MabIyMOTJIap acOCaH y4 OpaIMKKa aXKpaTUIau:
— MabJIyMOTJIapHHU KHPHUTHUII BaKT OPaJIvFH;
— KUPUTWITAaH MabBJIyMOTIap YyCTHAAa HIUIAI  (TaXpupiail)
OpaJIuFH;
— MabJIyMOTHHU apXWBJIalIaH KeHHHTY (HONHIaTIaHAII OPAITUFH.
AXOOpPOT MYXHUTH JIOWUXANAIITHPHUIAETIaH TAIIKWIOT (aoIHATH
Y3JIyKCH3 Ba JAaBpui Oynranmuru ca®abmu, Y-maBpaa MabiIyMoTiap
OWiaH WIUTAIl OpaJMKJIAapH TyraraHmaH KeWHnH JaBp SHTHIAHAH,
s’bHU Y+ mpaBp OonutaHaay Ba skapa€Hiap TakpopiaHaau. Y- naBpAaH
OJIIMHTU J1aBp MAabIyMOTIap ax0opoT MyXHT apXUBUTa >KoWmamI-
TUPWIAAW Ba yJaplaH OHXTHUEXKIAp acocuaa TypiM INakapiaru
xucoboTnap Tai€praanaau. MabiyMoTinapHu cuH(pIapra axparumaa
MabJIyMOTJIApHUHT TypJapH, TapkuOW Ba OOIIKa MapaMeTpiapura
Kapanaau. Pemsmmon Mbna cuu¢mapra axxpaTwiran MabiIyMOTIap
ax0opoT OOBEKTMHM TAIIKWI KWIagW Ba ymoOy axOopoT oOBEeKTHIa
MaBJIyMOTIAp JKafBaiap  KypuHuimuza udomamanagd. Mb
KOHIeTcusicuaan uxtuépuii T¢ kaaBan TapkuOUTa KUPYBUH A]‘-l aco-

cuit MabaymMoTIap Gomka TP sxamBangary MabiyMoTIap OuimaH Gup
XWUIMKHYA Tamkwi dtMaban. @akatr T¢ xansai OuiaH Tb JKaJBaJTHU

OOFJIOBYM KAJUT MaWIOH Ag’b MabJIyMOTJAH TaIIKapH. YIIOY KaJIHT
MaiiJIOH Xoccajapyu OpKaju jKaJBaJJITApDHUHT Japakajapu €Kd KeTMma-
KETIIUTY aHUKJIaHATH.

Oumu UTMaa MabayMOTIApHHHT ¥3apo QYHKIMOHAT OOFIaHH-
IIMHY aHbAHABUU Ba HOAHBAHABUH yCyJIapura TyxTajiamus.

2.1.2. Mavaymomaap my3uimMacuHunz UHOoa102UK Mooenu

Tankuk THIaéTrad TabJIUM IPEAMET COXacH O0BEKTIapu Oup-
Oupura OOfnmuK OuTTa TH3MM cHudaruga Kapanub, yura Mb ummabd
yukunagd. By epaa, oOBEKTIapapo TaKpOpIaHyBUM MabIyMOTIap
aJIOXMJa MabIyMOT TYIJIaMUra OUPUKTHPHIaIN KU OUTTa MAabIyMOT
TYIDIaMH KyTUlad KWYMK Tyrulamiapra axpatwiaga [63, 68]. OTM
¢aonmuaATMTa  TETWIUIM  MabiIyMoOTiapgan  ubopar  ax0opoT
MYXUTHHUHT acOCHH{ >KaaBajulap TapkuOw Ba Basudanapu 1-kamBai
Kabu Ty3uiumra sra Oynaau [211].
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1-orcaosan
Ne | XKapBan Homu, Tapku6m Ba Basudacu
1. | otm — OTM HOMUK xakugarn mabnymoTnap;
2. | fakultet — pakynbTeTnap TyrpucmMgarm MabinymMoTnapHu;
3. | spes — MyTaxaccucnuknap xakugars MabnymoTnap;
4. | kafedra — kadbegpanap mabnymoTnapu;
5 otdel_stol — OTMnapga wmaBxyg O6ynuwm MymkmH ©OynraH
" | 6ynumnap
6 otdel — OTM Ba Basucanapu 6unaH GupukTupunran Gynumnapu
__| xakuaa;
7. | tipbulim — 6ynum gapaxanapu;
8. | pasport — Tanaba Ba xogMmnapH1 nacnopTt MabraymMoTnapu,;
9. | students — TanabanapHu Tanabanvk MabnymoTnapu;
10. | grup — akagemuk rypyxnap, bupnawma sa 6ynuHuwinapm;
11. | students_grup — TanabanapHvHr rypyxm.
12 prepod — VyKATYBYUMNap Ba WWYM XOOUMMAPHW  TuU3umAaru
' | apaxacu,
13 prepod_buvlim — yKkuTyBYMnap Ba uwum xogumnapHuHr OTMaa
vLLnaLL xounapu;
14 prepod_dip — ykuTyBUMNap Ba MWWYM XOAMMIAPHM OMMNIOM
" | MabnymoTnapw;
15. | audtip — OTM ayguTtopusa Typnapw;
16 auditoria — OTM wmaBxyn aygutopusanap >kamfFapmacu Ba
cuFMMnapu;
17. | dt — dpaH mawrFynoTm Typnapw;
18. | iur — myTaxaccucnuknapHu nuum ykys pexa (UYP);.
19 yuklama — MYPnapHu akageMuk rypyxnapapo Ba VKATyBuYMIapapo
TaKCUMOTH;
20. | jarayon — yKyB XapaéHu xonatu,
21. | ddata — OTMpa YkyB innuaary ykys xapaénu rpacumru (YXK);
22. | elib_dizim — APM caknaHaéTtraH anekTpoH agabuérnap;.
23 fan_adab - WYPparm daHnapuum  apabuétnap  6unaH
" | TAabMUHIAHULLWY;
24. | komplex_spis — Vkys-ycny6uii maxmya (YYM) pyiixatu;
25. | komplex — haHnapHuHr YYM mMabnymoTnapu;
26 raspisania — akageMuk TrypyxnapHu gapc kagBanu Ba
" | GaxkapunuLun xakuaa;
27. | davomat — Tanabanap gasomar XxypHanu;
28 elinks — oGbekTnapHWHr Termwnu Xxyxokatrnapu Ba Lwaxcui Beb

canTtnapu.
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Ymly xanBamiapaard MabIyMOTIAPHUHT Ma3MYyH-MOXHSITH,
mapaxanapu Ba OoOIIKa mapaMeTpiapd acocuia >KagBaliapapo
ajokanap ypHatwiaad. XycycaH, OTM Ttabaum Kapa€HUHH
UH(OJIOTUK MOJIENMHY 2.3-pacM/ia KaOu KeNTHUPUII MyMKHH. MBHHHT
MH(GOJIOTUK MOJICNIA OPKAJIM TablIUM KapaHUJa HINTHPOK 3TYBUH
00BEKTIIapAa MABIYMOTIAPHUHT OKUMUHH TACBUPIIAHA/IH.

2.3 -pacm. Tavaum scapaénu MBrune unghonocux mooenu.

2.1.3. Mavaymomaapuunz HOAHbAHAGUI PYHKYUOHAT D0IAHUL
yeyau

UTM daonuatuan TynuK kampad onwm xapa€Huma axOo0opoT
MYXUTUAATd MabJIyMOTIApHHU CaKjall Ba KaiTa HIIamga JOUMO XaM
IOKOpHIa Kapad YTWIraH aHbaHABUH MOJENl TypuaaH (oiimanaHuin
eTapiau OynMail Komumy MyMKHH. byHmai Myammonap ax6opor
MYXATUAATH MaBIyMOTIAPHUHT ONTHMAN KOWJIAITyBW, KaiTa
WIUIAHUIIHA,  JacTypuil  TabMUHOTHUHT  (hoiimanmaHyBUmIapura
Kypcaragural Xu3MaTJIapuaa, MaTeMaTHK Ba MAHTHKHA amalIapHU
OaxapuIIuaa, MabIyMOTIAPHUHT alpUM SIIUPUH OOFTUKINKIAPUHI
aHMKJIAIl Kabuiapaa ro3ara Kenaau. buz OyHnail MyaMMOHH eduIa
MabJIyMOTJIADHUHT HOAaHBbAaBHH (YHKIMOHAN OOFIAHHIIMHU alpuM
VCYJUIAPWHM, SHHU TETHIUIMJINK Ba KaJBaldl KaTakiapw Oy
KOJIIMACIIUTH YCYJUTAPUHHU NAacTypuil TabMUHOTIAD OpKAJIM Xall
ATHUIIHU. TakIuQ dTamu3 (2.4-pacm).
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—Gr e

id_fan

uz_dt id_spes
ru_dt id_bloc
en_dt id_sem
id_fan_name
uz_fanl

ru_fan

en fan

td1
td2
td3
id_kaf
year

2.4 -pacm. Maviymomnap modenuoa Hoanvasui GyHKYUOHA
boenanuwea MucoJ.

1. @yukyuonan 6021aHUMINOA ME2UWTIUIUK MYHOCAOamu

Macagaauar  kydwmmu:  Karra wacmrabmu  OomkapyB
oprammapu Oomkapma ne6 aranu0, Oomkapma ¥y3umaH KyHu
TIOFOHAJIAP/Ia TYPYBYH TAIIKMJIOTIAPHHE KaMpab onamu. Y3 HaBGaTHa,
KyHu TIOFOHaJa TYpyBUM aKcapusT TAIUKWJIOTIApPHUHI Makcal Ba
Bazudanapu OMp XWUIMKHU TamIKwWi 3taau. Mucon yuyn Onmii Ba
ypra maxcyc Tabnmm Basupaurura (OYMTM) OTMuap Kaparuiun
O0ymuO, ¥3 YpHHIa Xap OWp TAMIKWIOT XaM WYKH OOBEKTIapura sra.
Bomkapmana TamKWIOTIApHUHT WYKA OOBEKTNIApH (paomusTHHU
Ocnrmia®d OepyBYM yMyMIIaIiraH WYKH  OOBEKTIAp Ma)kKMyacH
(YMOM) miakyimaHTHPHITaH. Y HUHT acoCHIa Xap OUp TalIKWIOTHHHT
JKoMTamrad YpHH, MyXUTH Ba OOIIKa mapaMeTpiapu Oyiudya HYKH

o0wvekTimapu Oenrmnanagn. YVOMpa xap Oup OOBEKTHHHT Makcaau
Ba yHAA (HaoTHAT IOPUTYBYH XOJUMIIAPHUHT Basu(pasapy aHUKIaHTaH.
MyaMMOHHUHT OMPWHYM TOMOHHM IIyHIAH MOOpaTkw, OOIIKapMmagard
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YUOMparn oObekTnap OwiaH TalIKMJIOTHHHT HYKH OOBEKTIapH
aifHaH OWp XWUIMKHM TAIOKWI STMACJIWTH, SBbHH TAlIKWIOTAA
YIIAPHUHT HOMJIApU Y3TapTHPWIIMIIN EKU MaBXyA OYIMACIUTH, WIKU
00BeKT (haonusaT Basudazapu OUPIAMTHPHINIIHN O¥Iica, MyaMMOHHUHT
WKKWHYA TOMOHH 3Ca TAIIKIIOTIapAa (aosmsaT IOPUTYBUH XOAUMIIAp
Oup BakTHUHT y3upa Oup Heuta BaszudamapHu Oakapumm OWIIaH
6ormuK (2.5-pacm).

Bbowxkapma
YUuom

X, |X2 |X3

2.5 -pacm. [lozonanapoa obvexmnap 6a sazugpanapru
OUpnaUMUPUIUUIU.

OHam OwW3 karra MacmrTabiu ax00poT MyxXuTiapuma Oy
KYpUHMIIATd MyaMMOJapHU eduMiIapuHu ypraHamus. Kyiunrax
MacajlaHW OMIMHJIAIITHPUIN MaKCaAWuIa YHHHI MaTeMaThk wudona-
CHHHU KEJITUPANIHUK.

ynnait X — 6omkapmanaru YVMOM Ba Y — TalkuioT HYKU
O0BbeKTNIapy MabIyMOTJIapuIaH uOopar TyIUlamjap CHUCTEMacH
Oepuiran 0yau0, ymap opacuaa Y < X myHocabar OaxkapwicuH. By
epaa, X (¥) TymnmaM cucTeMacd YEKIM COHAArd HWYKH KHCM
TYIIaMiIapuIad noopar Oynaau, seHU:

X ={X;:i = 1.. k} — 6amkapmagaru YUOMuaru o6bextinap X;,
conu — k;

X = {xi,j:i =1.kj= 1..ni} — YUOMparun X; 0OBEKTHHUHT
(GaomuaTuHM 01MO GOPYBYM MLIMK XOAMMIIAPHMHI Basu(anapu — X; j
Ba YJIapHHUHT COHU — N;;
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Y ={V;:i = 1..1} — Tamkwunot nuku oobexTIap — Y; Ba conu — [;

Y, = {Vi_j:i =1..j= 1..mi}— TaNIKWIOTHUHT Y; HIKH OOBEKT
(haoNMATHHY IOPUTYBYH XOIUMIIAP — 71-, j Ba YJApHUHT COHH — M;;

7i_j={fa,b:a=1..ai,b=1..bj,aiSni,bjSk} —
YHUOMparu VX, Basudanapian uoopaT TaIKUIOT XOJUMIAPUHUHT
Basudanapu;

Z ={Z;:i = 1..v} — TAWIKWIOT UIIYH XOAUMIIAPH, YIAPHU COHH
v< Z§-=1 m; 6ynany;

Zi = {?C'e: c=1.lLe= 1..ml} — TalIKWIOTAArd Z; XOJUM-
HUHT WYKH OOBEKTIapma 70'6 Bazudanapau Oaxapumu, Oy amdarra
OWTTa WIIYM XOAMMHUHT WILIAIIKM MYMKHH OYIITaH WII CTaBKACHIaH
KeTu0 YUKUIIN MyMKUH (2 cTaBKaJaH KyI sMac).

JleMak, KUpUTHIITAH OEJTHIIAII aCOCHAa MacalaHU Kylujaaruya
KEITHPaMHU3:

Y =Ul Y= U, (UL Y) X =UlL X, =Y exi<k @

(2) upomaman Y TyuTaM cucTeMacura TETUIIIHN Y; KUCM TYTIIaM-
Japaaru 7i,mj SJIEMEHTIAPHUHT WUFUHANCH X TYIUIaM CHCTeMacura
Ternuu X; KUCM TYNIaMIApAard X;n, ONCMCHTIAPHHHT HHFUH-
IUCHIAaH KUYUK EKU TeHT OYyIamm.

Nz Xi = 8,Nicy Yo = 6, U{'c=1(n;li1xi,j) =0, U%:l(n;n:i1?i,j) =0.(03)

(3) ndoma nca OGomkapmamaru YHOM Ba TamkuwioTIapaaru
W9k OOBEeKTHap XaMmaa yjapAard XOJUMIIApHUHT —Basudaiapu
TaKpOpJIaHMAaCJIMTHHU aHrnatamu. Kyitnnarn MmyHocabar MacaiaHuHT
acocuit MazmyHu Oynu0, yana YMOM oObexTnapu Ba ylapjaru
Bazu(aNapHd TAIIKWIOTIApJard HWYKH OOBEKTIap Ba yJIApHUHT
BaznGanapura OWPUKTHPHINIIN €KW MIAKJUIAHTHPIIUIIN KEJTH-
puIITaH.

VY, = Ul X, VY = UL, (UL 2 ) Y S koY St < kody <mg. (4)

(4) wudomamm aHWK TacaBBYp KHWIUIIHHA COJIAJAIITHAPHIL
Makcaauaa KuiMaTiapu HOJb Ba OWplapJad TYpyBUH HUKKH YITdamIiTd
A (kxl), ya ymaammu p (kxmpxmy) Ba 1 (vxIxm;) MaTpHLaTapHU
KAPHUTAMHU3.
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A watpunia YHWOM o00beKTIIapMHH TAIIKWIOT Y; HYKH
oOBbeKTIIapura OupnamrTupand, sbHA 1 — Terunu, 0 — TETHIUIA
SMAaCITUTHHHM aHrIaTaau. MUCOJ yUyH:

X X X .. X
;)1 0 0 .. O
Y0 0 0 .. 1

/0 1 1 .. 0
A Matpuuaza  Yiog A = 1:2?:12%:1/11',]' <k wmapmiap
Oaxxapwm6, yHmaH YMUOMparun oO0beKkTIapHd  OHpIaIITHPHIIL
(hopMytacu Kenub YUKaIu.
Y, = Ufoy 4%;,0 = 1.1 (5)
(5) popmynaman g marpuma OMpIAIITHPWITAH OOBEKTIApAard

XOJMUMIIAPHUHT Basudalapuau Oupramrupmiagu. Mucon ydyH y
Kylugaruya:

71,1 Xi1 Xi2 - Xiny 71_m1 Xix Xig - Xin
X, |1 0 .. 0 X, |o o .. 1
X|lo o .. o 7 X o 0 .. 0
X. | 0 O 0 X, | 0 0O 0
Vi1 | %1 iz Xin; Vz,ml Xi1 Xio Xin;
X, |0 0 0 X, 10 0 0
xlo o 5 X |0 o 5
X |1 1 .. 0 X 0 o .. 1

4 MaTpuIa 3ca ymoy mapTHA Oakapaiu:
Z;n:tl Upij = 1; Z;n:t1 27;1 Up,i,j < n;,t = 1.1
bynnan xyimmaru YHUOMparu oOBEKTIIApHH OHPIIAIITHPHII

HaTWXacuaaru Bazu(arapHu OUMpIAI THPHUTIT dbopmymacu
aHUKJIaHA]H.

Yip = UL, (U?ilfli,j “Up,ij 'xi,j).P =1.m. (6)
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IOxopuna tapkumiad yrranumuszaek, (6) hopmynaga TaIKAIOT
o0beKTIIapuiaru 7i,p Basudangap TAIKWIOTra TETHIUIN XOAHUM-
Japiapra TakCUMJIaHaad. Y3 HaBOaTuaa TaKCHMIIALl xapaéHuga Oup
WIIYM XOguMra Oup HedTa OO0BeKT Basubanapu OMPUKTHPIIIUILN
MYMKHH.

77 MaTpuiia TaKWiIOTAa (HaoNHAT IOPUTYBYM XOAMMHHUHT
Bazudanapuau Oenrmiad Oepaay Ba y XxaM 4 MaTpUIlacu kabu Oyany.

Z1|Yi1 Yip - Yim Zy|Yin Yig — Yim
Y, 1 0 . 0 Y,] o o . o
vlo o 0o e - I
Y, | O 0o .. 0 Y, | O 0

v — v ni —
n Matpuna Zp:l NMp,ij = 1;217:1 Z]-=1 Np,ij <My (t=1..1) Ba

oM —

=1 % j=1Mpij =S (p =1..v) 1wapmiapHu KaHOATIAHAMPALH S
OuTTa XOJMMHUHI HIUIAIM MYMKHH OYJIraH WII CTaBKach. 7
MAaTpPHIIACHHU TAIIKKJIOT 00BEKTIIapHIary Basudaaapra KynanTupHin
opKanu BasudalapHu XOoaUMIIapra Takcumianl (GpopMmyliacd Kelub
YHKAIH.

Zp = Ui, (U;-n;l Mpij " Yi,j)rp =1l.v. (7)

bu3 sHIM KenTHpWITaH TYIIAMHAAArd MablIyMOTIIApHH ax00poT
MYXHTHAA XKaJABaJUIap KYPUHUIIKIA MAKUIAHTUPUO, yiap ypracuaara
(hyHKIIMOHAT OOFMUKINKHU JACTypUH TabMHUHOT OPKaJIU YpPHATHUIIHU
TaaKuK dSTamu3. HOxopumarn kabum Tamkwior cudatuma OTMuap
Kapanaau. [lemak, X — OSJ’MTB, Y- OTM.

busra kyitnnaru skaBaJiIid MabIyMOTIap Oepuirad OYIiicuH:
XO — OYMTBaaru YUOM JKaJ[Bal;
XV — OYMTBaaru YUOMpaa o6bekT Basudazapu TYFpUCHIArH
JKaaBalT;
YO — OTMparu n4ku 00bEeKTIAPH TYFPUCHIATH HKaIBaJ;
YV — OTMparn wuyku oObekTiapiard Basudanap TYFPUCHIATH
JKaaBal;
7.7 — OTMparu xogumiap TYFpUCHIATH *KaaBal;
ZV — OTMparu xogumiap Basudanaap TYFPUCHIATH KaJBall;
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SX — YHUOM o6bexktHH Xap Oup Basudanapura KypcaTwiaauraH
XU3MaTiIap.

AXOOpPOT MYXWTHHH TAIIKWJI OTYBYH KaJBAIADHUHT HYKU
napamMeTpiiapd Ba yJaplard MalJOHJIapHUHT OOFIHKINK TY3WIMAach
2.6-pacMa KEITUPUIITaH.

MbBna JKaIBaIapapo aHbaBHI OOFITHKIINK JKaaBan
MaiiToHIapuiary MabJIyMOT TypJiapH OMpP XMJIIMKHH TAIIKWJI STraH
BakTHa YypHatwinagu (“——” OOFIaHUII 4YM3HKIAp). AKC Xoija
HOaHbAaBHH OOFIIAHWIN KaJBall MalJIOHIAPUAArH MabIyMOT TypJjapu
xap xuja Oynrannmapu Vpracunma YpHatuiaam (““------ . OOFJIaHUII
ym3uKiap). byHmail HoaHbpaBuil OOFNAHWIN TYpJapUHHU YPHATHII
(akaT mactypuit Bocutanap épaamMna aMalra OMHPIIIAIIN MyMKHH.

X0 XV SX
1 #id_xo (int) r1 #id_xv (int) %id_sx (int)
' | name xo (char) ' | name_xv (char) name sx (char)
E LE id_xo (int) code_sx (memo)
' ! id_xv (int)
i VLYV
1 LYO V| eid_yv (int) 29
i | #id_yo (int) i | name_yv (char) 1| #id_zo (int) 74
i | name_yo (char) > id_xv (char) | id_zz(char)  [€— ¢id_zz (int)
> id_xo (char) id_yo (int) > id_yv (char) name zz (char)

2.6 -pacm. MBoa sicadsannune 60MUKIUSUHY HAMYHABUL MY3ULMACU.

AX0O0pOT TEXHOJIOTHIIAPUHUHT PUBOXKIIAHTaH JaBpHaa axoopot
TU3UMIIApUHKN gpatuil yuyH kymiad MBBT Ba mactypiamrrupumn
BOCHTaNIapu MaBxkyJ (xycycuilt xon yuyH MySQL Mb Ba PHP Be06
Jactypiamn Tain). Tusumra kupran Qorgananysuura (ZZ) aBromar-
namrrupuarad (SX) xuzmatiap kypcatunagd. 2.6 pacMaaH KypuHHO
TypuOnuku Qorgananypun (ZZ) Owian (SX) TH3UM Xu3Matriap
Yypracuaa Oup KaH4a HOaHBaHABHN OOFIAHWIIIANLIAPD MaBXysd. Yoy
HOaHbaHABUH OofnmanunuiapHu nactypiamrupum (PHP)  Guran
YypHaTHII anropuT™Mu Kyiunarnda [91, 147, 163, 167]:

v' 77 KajaBajiiaH TU3UMTA KUpran (GoWgalaHyBUMHA aHHMKJIAII,
zz.id_zz;
v muku 00beKT Basubanapu xansan YV nau zo.id yv ra Teruuuiu

Baszu(a KOJIUMHH aHUKIAII @;=substr _count(zo.id yv, zz.id zz);

v' a; 00beKT Bazudanapu terunuii 6yaran YO xaasangan yo.id xo

00beKTIapHy anMKIam, b;=substr_count(yo.id_xo;, a;);
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v/ b; OupnamraH oObeKT TapkuOura kupyBun XO KaJBaiiaH
xo.id_xo o0BeKTIap KOJWHU AHMKJIAII,
cx=substr_count(xo.id_xoy, by);

v ¢y opkamu XV okamBanjaH OOBEKTHUHI XV.id XV HYKH
Basu(paNapuHU aHUKNAIIL, d;=substr_count(xv.id_xv, cy);

v d; opkanu SX sxajBanmaH OOBEKIra KypcaTWiIaauraH sx.id sx
XU3MaTIap aHUKJIAIl, e, =substr_count(sx.id_sx,, d);

Ve, Ba d opkamu YV okanangaru  BasualapHUHD
OHMpIAIITHPHITHIIH yv.id xv aHUKJALLL,
c,=substr_count(yv.id_xv,, d);

v/ YV xamsanjad aHUKIAHraH xusMmariaap ZO >KaaBalud OpKajiu
¢dolimananyBunra y3aTHIaau, SBHU KapaCH TecKapu aiokajaa
oynaau.

Kuckaua aiitaguran Oyicak, fokopuma kentupwiran Mbra
OVYMTBuaru 6ymammap sxagsamn XO {id_xo, name_xo} 6unau
OTMparu GupukTHpwiradH wika obbektmap xaasamu YO {id_yo,
name_yo, id_xo} ¥ypracumard TErMIUTHINK OYiindya OGOFIaHUIIHH
MaHTHKAH KyWHaarnda KeITHPHUIT MYMKHH.,

XO {id_xo, name_xo} < YO {id_yo, name_yo, id_xo}.

2. /Kaoean kamaxnapu 0ywi Koamacauzu

Mb xaaBamapAa OKOWJAIITaH MabJIyMOTJIApDHU  LIyHAAH
JKOMJAIITUPUII KEPAaKKW, YHAA MaBIyMOTIap ONTUMAN OYIumu
no3uM. Arap Mbau noduxanamrupuin skapaéauga Mbaa koniern-
HUSUTapUra TYIUK pUOSl KWICAK, peal MyXUT MablIyMOTJIap OKUMHU
MOJIENTUHH KYPHIIIa ailpuM >KaJBauiapiard €3yB dJIeMEeHTIapH OV
KOIMIIM Ky3aTuinaau. Mwucon yuyH 2.4-pacmpa €xu 1-xansanna
KenTupuiaran Mytaxaccucmuk MYP xamsamm (iur), damem mapc
MAIIFyJIOT Typnapuuu upomanopun xaxsamu (dt) Ba UYPuu napc
makiapu  Oyitmua  rypyxjapapo  TakCHMOTH  >KaJBaJIApUHU
(yuklama) omaitnmuk. by »xanBammap ypracumaru myHocabat 2.7
pacMaaru kabu OynuO, yHaa dt — »ajaBay 4ekin COHJM €3yBiapiaaH
ubopar. 2.7-pacMmaH KypuHUO TypuOmuWkw iur xamBamumard drf;
MaioH Homtapu Ownan dt sxamgBangaru id_dt MaiiioH €3yBiIapu MoOC
KYyUniIMoKaa. byHmalli HoaHbaBHWiA OOFIAHUWIN YCYyTHUAaH MAaKcal
KaaBanl E3yBIapu dIEMEHTIApUHU OYIn KojaupMmaciuk. Jlemak,
Kapajna€Tran MUCOJIIa UYPnaru (haHHU MAIIFYJIOT TypJapu coariapu
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MaBxkyx Oynmmaran xonma yuklama skagBamuam Oy KaTakJIapHU
OYIMacIUIMHA TabMHUHIIALIIND

yuklama (id_nagruzka, id_iur,

. id_dt,
dt (id_dt, : name_dt) sem,id_gr, ingrup, id_pas, yil)
dt1 Mabpy3a
dt2 amanui
dt3 naGoparopus
dt4 ceMuHap
dts Kypc vwm iur (id_iur, id_kafedra, id_spes, fan_n,
dt6é MyCTaku T.

1 id_bloc, id_sem, yil, mcode,
» dt1, dt2, dt3, dt4, dt5, dt6, |
td1. td2. td3)

2.7 -pacm. JKasoan ézyenapunu icadsan MauooHIapuea Moc Kyuuud.

Taxmud stunaérran Oy wmkkuta (iur) Ba (yuklama) sxamsanap
Ypracunarn OormanmmHn PHP  mactypmam Tmnmmpma Kydmparmda
amanra ommpuiaau [69, 70].

Sres dt = mysqgl query("select * from dt ORDER
BY id dt");
while ($dt row = mysgl fetch array($res dt))
{$ddd=5dt row['id dt'];
Sfan="select iur.* from grup,iur where
iur.$ddd<>0";
$res fan = mysqgl query($fan);
while ($fan row =
mysgl fetch array(Sres fan))
{Syuklama="select * from yuklama where
(yukla-
ma.id iur=$fan row['id iur'])and
(yuklama.id dt=$ddd)and";
Sres _yuk = mysqgl query($Syuklama) ;
$num_yuk = mysgl num rows ($res yuk);

buz 1okopuga OTM wmucomuma WTMuunar Mbparu acocwii
JKaJBaJutap Ba yjapHU BasudanapuHu kentupauk [211]. XKamsai-
Japapo  aloOKIapHUHT  HWH(pomormk Mozenu  xamga  MbBHu
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ONTHMAJUIMTMHU OIIMpHII Makcaauaa JTnap épaamuna HoanHbaHaBUI
aJIOKaJlapHU YPHATHIN yCYIIapu Kapasay.

Onan UTMHuUHr Tamkui 3TyBYMIapuaH (QyHKIHOHAN (aoiu-
ATH OOIIKApUII MOAEIUIApH Ba yJaplard alropuTMiap Kypull
MacallaCHHU KapaiMu3.

2.2. VKyB sKapaéHuHU KYPHII Mo/ie]1 B AArOPHTMJIApH

Y6y naparpapaa UTM Mbra tasuran xonga (QyHKIMOHAI
(daoauaTH OOIIKAPHIN TAIIKWJI OSTYBYHNCHHH TagKUK OTHIAIM.
OyHkpoHan QaonuaTH OOMIKAPHUII TabIUM TU3UMHIArK Oapya
¢aoauaAT Typiapura  aloxXuaa-aloxXyaa  MOJeNl  Ba  alTOpTM
IAKJUTAHTHPWIHO, yinap Oup-OupuHN Kyimad-KyBBaTiIamM J103uM. by
epna, o0beKTIapHUHT Y3apo Oormmkmury YypHaTiran OTMpaa Tabium
JKapa8HUHU  aBTOMATJAIITHPWITAH  OOIIKAPHII  MacalaCHHUHT
KOHIIENITYaJl MOZENM KYypWIHIIH Ba YHIOYy MOJIENIard acoCuid
($hyHKIIMOHA BasudalapHu OakapyBUd aJIFOPUTMIIAD Kapaiaiu.

2.2.1. YKye ycapaénunu 60mKapumnunz KOHYenmyan mooenu
Opmatma yKyB >Kapa€HWHHM TAaIOKWI JTHII — Japc >KaJBalid,
¢danmap, YKATyBUMIAp, ayAWTOpHsUIap Ba Tajabamap Kabw
oObekTIapura OOFIHMK. Ym0y o0OBbeKTJapHH Vy3ap0 MAaHTHUKUI
OOFIMKIUKIApUIaH caMapain GHoiaaTaHuIl YKYB KapaéHu MOJICITHHN
KYypHIIIa MyXUM axaMuaT kaco staau [123, 205].
By oObexrnapuunar Mbparm adipuM sieMeHTIapu KyHHAaru-
napjaH uoopar:
— IIpodeccop-yrkuryBumnap pyiixatn (kadenpaisap KecuMuaa);
— Tamabamap pyiixaté acocupa axaJeMHuK Trypyxjap (MyTa-
XaCCUCITNK, KYPC, TABJINM THIH, TYpyXJIap KeCUMHA);
— Mannap, UYP (Myraxaccuciuk, Kadenpa, ceMecTp KeCUMIIA);
— Taitép yKyB ycmy6mii maxmya (YYM)map pyiixatu (Mabpysa
MaTHJapH, aMajiuid Ba JIA0OpTOpPHS WILIApHra yCIyOui
KypcaTManap, TecTiap Ba X.K.);
— Ayautopusanap >KamMFapMacu (ayAMTOpus Typilapura axpa-
THJITaH X0JIJ1a).
TabauM Myaccacacu (aonusTHAA Kapa€Hiap LIyHAAl TaIIKUI
STUIAANMKH, YHIA OOBEKTIap ypTacuaarn MabIyMOTIap OKHUMH Ba
MIAKJUIAHTHPWIHITE aHWUK OJJIMHAaH Oenmrmmad onmHamu. Kadenpa
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TOMOHUAAH YKUTYBYM IOKJIAMACHHU MAKUIAHTUPWINIINA Ba Ma3Kyp
IOKJIaMa acoCHJa JIeKaHaT TOMOHHWAAH TypyxJjiapra MaIFyJioT
TYpJIApUHU YKYB ayIUTOpHsIIapUra TaKCHMIIAHUIIHN YKyB KapaéHUHU
TaIIKWI dTUaranuHu ounaupamd. UTM daonusTuHUHT OMTTa KHCMU
OynraH YKyB >kapaCHWHU TaIIKWi JTHI Ba OomkapunrHuHr (T
WIUIAT) KOHIENTyan Mojenn 2.8-pacMiard Ty3wiIMagaru Kabu
tacBupsananu [59, 83, 85,97, 106, 112, 122, 140, 183].

AK-Axkanemuk rypyxJap
(TabIMM TUIH, KYPCH, COHH,

MYTaXaCCHUCIIUTHU Ba OOIIKaIap) GF-T'ypyxnapapo Ba kapenpa-

J1apapo UIIYM YKyB peka
acocHza YKyB I0KJIaMalapHHHT
TUR-Unr4m yKyB pexa (ban HOMH, TAKCUMOTH
MyTaxacCHCIIHIY, Kadenpa, XaxmH,

cemecTp Ba Gorkanap)

PU-Vkurysumnap (kabeapa, ur

UY-YKuTyBUMHHHT YKYyB
CTaBKacU, MaKCHMaJl COaTH)

IOKJ1amMacu

5

KOMPL-VkyB ycy6uit
MakMya, TOMIIHPHUKIAP
TecTiap

H-Vxys xapaéuu rpaduru (cemectp,
MYTaxacCUCIHK, XadyTanap, KyHiap)

AF-Aynuropusinap donmu

(typu, daxyibTet, GuHO) RAS-Jlapc »asaim ]
I
ST-Tanabanap D-/laBomaT, YKUTYBYH Japc
(MyTaxacCHCIIUTH, KypCH, TYPYyXH) skafBanu, R-pedTunr

T yzeapmac, Magaicyo Maviymomiap;

O uwnab yuxkapury 8y Maviymomiap;

©  mavaymomnapuu uwinab YuUKapysyu Oacmypuii.  MmavMUuHOm
anzopummaap.

2.8 -pacm. YKye scapaénunu mawkui Smuul 8a OOuKapuuL Mooeuu.
Onmu UTMpaa TabauM xkapa€HUHHM TAITKUI 3TYBUM KOHIIETITYasl

MOJIETIIard aCOCH MablyMOTJIap MILIA0 YUKAPYBUU Ba OOIIKAPYBUU
aNropuTMIIAp XyCyCcHia KEHI'POK TYXTaJaMu3.
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2.2.2. Konyenmyan mooen anzopummaapu

IOxopuaa kentupwiran yKyB >kapa€HUHU MOJIEIHIATH MabIy-
MOTJIapDHH KaiTa WNuIad YWKWII anropuTmiapu Oa3aBUi Mabiy-
MoTaap acocuaa unniaau. LyHUHr yayH nactiad airoptmiap yayH
3apyp OyiraH qacTiiaOKu y3rapMac MabIyMOTIap KapaiMmus.
Vizapmacnap

Ulyan amoxmma TabKUIUIANI KEPAKKH Xap OWp KUPHUTHIAIUTAH
MaBIyMOT TakpopliaHMac uAeHTH(dUKauusara sra Oymamu. Mucon
yayH Oupop ¢aH Ky MyTaxacCHCIHKJIApra KyI CeMecTp YTHITHIIN
MYMKHH. Maskyp ¢aH Homu (akaT OuMp MapTa KUPTHIAIH, SHHH
(ammapHUHr  KIacCH(UKANMACH  MAKUIAHTHPWINO,  TakpopaH
KUPUTHII XKapaéHUIa YHIHT Maxcyc X0C pakamunaH (hoinaranuiaim.
By 6unan Mbaunar ontumammuru 6mnan 6upra UTMpua ydapaiinuran
MyaMMOJIapHU euulia Kyjulanwiagud. Kyluga kenTupuiiagurad
Y3rapMaciapHUHT 6apuacu HOEO pakamra sra.

1) Myraxaccucnnkimapra yTHmaguran —Qasnap Maxmyacu
MYTaxaCCHUCIIHK nyp NenniIagn. UYP OVYMTB TOMOHMIIAH TaKIUM
STWITAaH HaMyHaBHH YKyB pexa acocuna OTM tomoHmnmaH umniad
gpkmnagn. UYPnarn ¢annapun kadeapanapapo TaKCHMIAII YKYB
OynMMMH TOMOHHJAH amaira OIIUPWINO, Y MaBCYMHH WIIYH YKYB
pexa neb IopUuTHIaIu. NUYP uu KyHuaara KypuHuinga udoganraimMus:

Fcount
IUR = Z

6y epna,, Fcount — AYP Hu Tamkun 3TquH (baHJIap COHH.
Xap oup dan F; Y3MHUHT HYKK TapaMeTpiiapura ara, SbHH

MYTaxaCCUCIUK MaXCyC KOaU
Maxcyc KOJH, CEMeCTp,
TeTHILJIU OJIOKH,

MaIlFyJIOT TYPH coaT/IapJapu XaKMu?
xadTacura yTUIaZiMraH Aapcaap coaTH,
kKadeapa Maxcyc Koau
= {mcode, s, bloc¥,dt’, td", kaf’}

Fi:

Oy epna,, bloc* moc F; (aH TerunnTu 00K paKamu, TEHU
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block  T'ymanumap ea usxcmumouii-ukmucoouil \
( ¢annap, |
| Mamemamuk 6a mabuuii-uimuii gpannap, K =
Ymymracouii parnnap, ’
Hxmucocnux ¢pannap, f
Kywumya ¢gpannap,
Tannose gpannap 1..6.
d? moc F; pas MaLIFysI0T TypH JapciIapy XaXMH, sSbHH
dt =mavpyza mamnu,
df’ =amanuii mawzyiom,
df =maxcpuba wwm mawzynom,
dt4=ceMuHap,
| dr =kypc uwu, |
k di’=mycmakun mavaum J
td" xadracura yrmmaguran moc F; (aH MaumFynoT TYpPH Aapciapu
COaTH, IBHU
td'=mawpysa dapcu,
td! = td’=amanuii maweynom, ,1=1..3.
td’ =maxcpuba uwu Exu cemunap dapcu
2) Ayguropust — OTM OuHOCHIa XKOWNAIITaH, aKaJeMHUK TypyX
tanabamapra ¢aH MaIIFyJoOT TYpd JapcllapuHu  VKUTHINTA
MYIDKaJJlaHTaH Ba CUFUM JKHXATAaH 4erapallaHraH MaxcyC XOHa.
Aymutopusutap kamMrapMacu Oup BakTHHHT ¥y3uja Oup HedTa
aKkaJIeMUK TypyXJjapra AapcllapHU YTHUII WMKOHWHH Oepaiaw Ba YHH
Kyiunarnia udoaanaimums:
AF, meauwiiu axkyromem \
Kxoou, |
( O6uHoO, ¥ _
Kaeam, I B
XOHA pakamu,
ayoumopus mypu,
cusumu
Oy epma, [-aymuropus Typiapud COHHM, SBHH Mabpy3a 3aii,
KOMIIbIOTEp cHH(HU, Maxcyc Jjaboparopusi XOHacH Ba OoOIIKajap.
t=1..AFcount, AFcount — ayauTopusjap >XaMFapMacHHHU TallIKHII
9TyBUM YKyB aymautopusuiap coHu. OTM Owup BakTHHHT Y3uma

Tanabanapra TapIuM Oepa OJHUII CHFUMH Y ot s OU™ AF, (son) Ta TeHr.

dt/ = ,j = 1..6.

{fak, bino, etaj, num, tip*, son}.
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Fan xanpaam

Grup xaIBaJju

id fan ®aHHMHT KOIOU id _grup |Konm AxameMuk
id spes |Korx TYPYyX
My TaxaCCUCIIUK grup_num | rypyx HOMEpH
id bloc |Kogx ban kurs TYPYyX Kypcwu
BIoKJIapn id spes |Korx
id sem CemMecTp My TaxaCCUCIIUK
dtl,dt2, | Japc wmaxksmapu year TYPYX OUMIITaH
dt3 (MaBpy3a, VI
amanuii, Jjab-s yazik TA'BJIMM TUIIN
coaTu) son Tanabanap
tdl, td2|Japc COHU
td3 maKJIJIAPUHYI ingrup OYIVMHMI COHU
xabTacura
VTUIMI COaATU Auditoria xanBasnu
id kaf Kon xadezmpa id auditor |Aymuropus
Year YxyB Muau - KOIM
id fak Te IV
Prepod kaf xansanm - baxynbTeT
id prep |Kogx bino BuHO
VKUTYBUN etaj 3Tax
id kaf Kon name_ alld aAyIOUTOPUS
xabenmpa HOMMU
id lavoz |jnagoszumu id tipaud |AyzouTopua
id stav |craska - TYPU
year Kupran aud son YpUHIIap
Z0% N7z - COHUI
2.9-pacm. Vxye scapaénu MBuune cmpykmypasuii my3uimaci.

3) Axnemuk rypyxyap OTM éku 3apyp 0¥ca OYMTB Jioupacu
TaKkpopiaHMac HOEO pakamura sra Oymumu Kepak. by Tamabanu
MYTaxacCHCIHMKJIAPH Typinda OynaraH Oup rypyxzaaH OoIIKa rypyxra
Kyudpumja  MyxuM.  AkageMuKk — TypyXJapHH  Kyiujparuda
Oenruwaimus:
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MYMaxaccuciux
9 xoou, )
KypCu,
MabIUM MU, =
= 2VYPYX PaAKamu,
| manabanap couu,
k ypyyidiaped {mcode, kurs, til, name, son, ingrup}.
AACDAMUTULL COHU
Oy epma, g=I..AKcount, AKcount — akageMHK TypyXjap COHH.
MyTaxaccucnuk Tanadasap KOHTHHTCHTH Zgﬁﬁ"”nt AK,(son) ra
TCHT.

4) Tanabanap:
ST,  me2uwnu akadeMuk 2ypyx Koou,
QUL = {AK,, fio, kb =
= { Mavium waxknu={epaum,
KOHMPAKm,} (0,1)}.

5) Ipodeccop-yxkuTyBUnIap:
Kageopa maxcyc Koou,
QUL
( 1ago3uMu,

{I uw cmaskact,

PU,4

coam xaswcmu,

wapmuoma
waxau={zpanm, {kaf, fio,lav,st,sx, kb =
KOHMPAxm,} (0,1)}.

6) ®aunapuunr YYM:

Mascya mypu,
KOMP, = { pan koou, } = {MT¢®,F,, file}.
MAwBAYMOM

By MBHuHT cTpykTypaBuii Ty3uiIMacu Ba xoccanapu 2.9-pacmaa
ndoganaHraH.

Onan Kapab yTwiran y3rapmac TassHY MabIyMOTIap acocuia
YKyB *apa€HN MOJENTHIArH aropuTMIap OmnaH Garadcusl TaHUIING
YUKAMHU3.
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Bbowkapuw moodenuoazu anzopummaap macrnugpu

(A) amropurm HVYP  dan  MauwynoTH — JapcrapuHA
MYTaXacCHCJIHMK aKaJeMUK TypyxJjapapo Takcumiaiinm (2.8-pacmra
KapaHr).
1. Vv=I1..MAXmcode. Mymaxaccucruxknapuu maccusea ézuut mcode
2. Axademux 2ypyxaap 6a (auiapuHy mauia,
AKg = AKglAKg(mcode)=w Fp = FilFL-(mcode)=v:
3. Vi=I1..Fcount
4.Vj=1..6
5. Fy(d?)>0
5.1. d/=1 nomoknapnu xocun Kunuw (mavpysa)
5.1.1. POTOK=Y
5.1.2. Vg=1..AKcount
5.1.2.1 Fi(s)=AK o(kurs)*2-1 (kuwxu) éxu Fi(s)=AK,(kurs)*2 (éseu)
5.1.2.2 POTOK=POTOKU{AK,}
5.1.3. POTOK ¢ GF=GF=GFU{POTOKU1Vig}
5.2. d/=2 axaoemux 2ypyxaapea maxcumaaw (amanui Mawi2yiomiap)
5.2.1. Vg=1..AKcount
5.2.2.1. Fi(s)=AKy(kurs)*2-1 (xuwxu) éxu Fy(s)=AK,(kurs)*2 (é32u)
5.2.2.2. (F\VAKy) ¢ GF=GF=GFU{FUAK, W10}
5.3. df=<3,4> axademux 2ypyxnapnu adxcpamuw (rabopamopus éxu
cemMunap)
5.3.1. Vg=1..AKcount
5.3.1.1. Fi(s)=AK(kurs) *2-1 (xuwxu) éxu Fi(s)=AK,(kurs)*2 (é32u)
5.3.1.1.1. e=1..AK (ingrup)
5.3.1.1.2. (FUAK,) ¢ GF=GF=GFU{FUAK e U0}
Hatmxkana ymOy MabiyMoTiap Uuiad YUKapHiIaan:

UYPoazu gan koou,

Y maweynom mypu,
akademux 2ypyx Koou,
2ypyxuanap pakamu, | _
nomox (xa éxu uyx),
dapc ymaoueau
VKUmMyuu Koou, J
xagpmanux

dapcnap ; ,
F;, dt!, AK, PU,, FH;j.
S, { i dt), AKy, ingrup, PUy, l}

N
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6y epma, y=I.GFcount, GFcount — WYPmaru ¢an Mausymaor
TYpJIapuHA YTHII yYyH Tanad KWIHHAJAWTAH aHWK ayJauTOpHUs
napcnapu  cond. byHmaH —kadeapamap, MyTaxacCHCIHKIAPHU
ceMecTpiiapapo coariap XaKMHHH aHUKJIAll MYyMKHH. SIbHH,
Zg’;ﬁou"t GE, (FL-S (dt)|kaf) — xadenpa ayauTopHs Japciaapu yMyMUi
XaXKMH.

| Kadeppanap pyixatvHm yKuw (coHu n) |
A 2

------------- >< i=L..n

v

I," | Japc waknnapu coln m (1 mabpysa, 2 amanuit Ba X.K.) |
\

Ywo6y paHHUHT cemecTpu, Aapc Wakau, rypyx Koau, nnu yukla-
ma >KafiBasnaa MaBXyaMrMHU TeKwmpuL. (coHu fy)

<o >

yuklama »afanvra sHrM MabJymoTanapHu KUputuw. Arap dax
MaLLFynoT Typu nabopatopus 6ynca, rypyxdanapra axpatuacut

( HapaéHuHu akyHnaw >4—

2.10 -pacm. I'ypyxnapapo yKye 10Kkiamaiapuiu makcumiaul

MbBna OGepuiran HMYP Ba eypyy KamBaliap — acocHaa
2YPYXAApapo YKy8 I0KIaManapu makcumomu Maxcyc aJlrOPUTMHHUHT
omox cxemacu 2.10-pacMaa kenTupwuianO, HATIKAAA KaJBaJUIapaaru
Gan, an mypu, cemecmp, 2ypyx, cypyxuaiap ManuIOHH aBTOMATHK
paBULLIA TYAAUPUIAAN.

Vkumysuu Ba ayoumopus mypu Maiimonnapu Kadeapa
TOMOHHJAH €KW JleKaHaT TOMOHWAaH kuputwiamu. Kadenpa
VKUTYBUMIAPHHUHT IIaXCHH YKyB IOKiIamMacu ¢aH Ba YHHHT
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MaUIFyJIOT Typjapura MOC YKUTYBUMHM KYPCATHIMIIN OPKAIH XOCHI
KWINHAH.

(B) aaropurm épmammna kxadenpa mpodeccop-YKUTYBUMIAPH
FOKJIaMacH WIUIad YUKUIaIM Ba YHU Kadeapa MyaupH KU MyTacaaiu
maxc amaira OIUpagd. ACOCaH QITOPUTM HWKKUTa KHPYBUH
rmapaMeTpiap: SbHH, YKUTYBUHMIAp XaKWJard Xamjaa TypyXjapapo
nvp TaKCUMOTH MabJIyMOTJIApUHU KaiTa UIUIaliIu.

1. Vk=1..KafCount, kaf; maccusunu é3uw

2. Taunanean xageopa yxumysuunapunu maccusea ésum PUg =
PUdlkaf=kafk

3. Kageopaca meeuwnu HYP maxcumomunu maniai GE, =

GE|Fy(kaf)=kaf
4. Vy=1..GFCount
4.1 Aeap GF,(PU)=0 ©6ynca, pan mawynomuea YKumyeuu
MAHIaHMA2aH
4.1.1 Vd=1..PUcount uxmuépui yKumyeuu maHiau,
4.1.2 SPU,; = Zf,’;cl"”"t GE,(dt)|py, yxumysuu pean xascmunu
aHuKIQW
4.1.3 Aeap SPU,+GF,(dt)<PU,(sx) 6ynca
4.1.3.1 GF,(PU)=PU,
4.1.4 Aeap SPU,+GF\(dt)>PU,(sx) Oyaca, maunnanean coam xaxcmu
emapau
4.1.4.1 Opxaea 4 6anoea kalimuw
4.2 A2ap GF,(PU)#0 6ynca, pan maweyromuea yKumyeuu manianean
4.2.1 ¥Yd=0..PUcount uxmuépuii yKumyeuunu yzeapmupuus éxu oauo
mawnaw
4.2.1.1 Aeap d=0 6ynca
4.2.2.1.1 GFy(PU)=0 ¢pan maweynrom mypuoan YKumyeduru O0auod
mawnaw
4.2.1.2 Aeap d+0 6ynca
4.2.2.2.1 Opkaza 4.1.2 banouea Kavimuwi

AITOpPUTM HATHKACHIA I'ypyXJapapo Takcumianran UYP dan
MAIIFYJIOT TYpH AapClapyuHu MpoQeccop—yKUTYBUHMIAD OPACHAa HII
CTaBKa XaXXMIIAPUHHU XHCOOra oiraH xojjaa OYIUITHPUO, YKUTYBUH
IOKJIAMAaCHHM HWIIIa0 YHKagH, SbHU (A) alrOpUuTM HATHIKACHHHU
MabJIyMOTIap OWiIaH TYIUKTHpUIITa Epam Oepain.
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(C) anropurm. Myraxaccucmuk YIKI ykys itmmu Gommaa UYP
acocuga uniad 4yukwinO, yHma OyTyH YKyB WMHIM ceMecTpiapu
xadranap(KyHiaap)uaa Kedaaurat xKapa€H X0JaTuHU Kypenap Oyinua
xypcaraan. CemecTpaapaa MyTaxaccuciuk UYP ma mapxyn ¢pamnap
MANFyIoT Typnapu Oyiimua mapcmapun YXKIma kypcaTunras yKys
xadramapra yTunmmb OYynuHMINIM Kepak Ba Oy (aH MamFysioTiapu
Typunu xadracura yruiuiap conn MY Pra kypcatu6 Gepuna.

VK[ xapranapm xonaTu Typaumua OYauG, ynap Hasapuii
TabINM, JaBIaT aTTeCTalUsACH, TabTHJ, MalakaBUHi aMaluér,
HeJaroruk amanuér, OUTHUPYB KBanu(UKaLUs HIIH, OUTHPYB ONIH
amMaméTu Kabuapad noopar.

xagpmanap arcamu
kype |1 121314151617 1819 |10/11]...12012122... |52\ H |A [T |lI M
1 T T T 40 |10
1l %! T 7130 |10
111 T A T T35 10
V4 o) \T\55| T200 128 |8

VK[ kypcatunran yKyB XadTamapuuu Kyiiugarnua ugoma-

JTaniMu3:

H? (K7, X!, mcode),
Oy epna,, s cemectp, j (j=1..max H') Moc cemecTpaaru xadpralrapHuHr
Taptu6 paxamu, K/ = {kl} L= 1..7} xapTa KyHIapuaa YTHIUIINA
MYMKHH 6¥7ITaH sKy(GTIMK coaT japciapu conu, X/ = {xl] ,i=1.. l}
VYKyB XadTa XonaTy mapaMeTpiIapuHy Y3 HUKTra ONaH.

VKyB CceMeCTpHMHM TalIKMI STyBYH VYKyB XadTammknap Ba
ymapaard  YKyB  KyHJIapuma OKyQTIUK — coaTyiap  HHUFUHANCH
MYTaxXaCCHCIMKHUHI MOC CEMEcCTpHJa YTHIUIIN JI03UM Oynran dax
MAIIFYyJIOT TypJapH Japciapy XaXMH HUFMHIUCHIAH Kyn Oymanw,

SIbHU:
GFcount S
H Yy= GFy(F‘ (dD)mcode) _ P
Zmax HS(K |mcode) = 2 - - 7 (1)
IyauHraex, ¢pan ManFyI0TIIApUHUHT XadTacura YTHIINII COHU
FH; (dt) ra rewr,

FHF(dt) = [ Fi(d )] (2 %)
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AlipuM BakTIapa YKyB jKapaéHM 1aBoM 3TaéTraH Baktaa YIKI
Y3rapunuiap O6ynumm MyMKHH. MHCON yYyyH KyTHIMaraH o0—xaBo,
(daBKynoaIa Ba3uAT, Jala TAbTWIN, SHHA TabTHI Xa(TanukIapuHHHT
peXajaH TallKapu OpTHO KETHIIM MyaMMOJap KeITHPHO YMKapaIu.
MyamMo mIyHDaH HOOpaTKH, YKyB JKapa€HuAa y3WIUIDIap OynraH
xadramap €xu KyHJIapHM XHcoOra OnraH XoJia KEHMHTH YKyB
xadranukmapura haH MaIIFyJIOT TypH AapClapuHH TEKHC TaKCHMIIAIl
JIO3HM.

Heinuk, VKyB >kapa€HM BaKTHIA VKT na Y3WIHIUIap pyu
Oepcun. YV xompa daH MamFynotiapu Xakmu FP (E) Ba YKYyB
xadTamap coun maxHS ra y3rapamu, sSbHU:

S
FH; (dt) = R CON Y (2 %)
2-maxHS

(2) dopmyna épmammaa VK[ na ysrapummap pyii Gepraw
BakTIapu (aH MAIIFyJIOT TypH [apciapuHu XadTacura YTUIUIIN
COHMHU aHMKJIAll MyMKUH.

(1) wmyHOcabaTmarm  MyTaxacCHUCIUKHH §  CeMecTpHia
VTumaaurad QgaH MamFyiIoT gapceiaap XaxmuHu (2*) dopmymnara
KYJlacak, y XoJifa OpHuil Ba keiuHru (Oup) xadramapaa YTHIHAIIN
mo3uM O¥ynran coaT >Ky(QTIMKIApH XAKMHHH aHUKJIAIl MYMKHH

Oymamu.
S

[:]+1:PHS. 3)
2-maxHS

PH’ 6urTa aKkajeMuK rypyX y4ayH Oup Xxadrana YTHIUIIHN JTO3UM
6ynran ¢an mamrynoTiapu xawkmu. Hj (K]) xadra KyHJIapu
aHMKJIaHTAaHIaH KeWWH Oup KyHIa YTUnamurad Ky(QTIMK coaTiapH
HWHTEPBAIN TOMWIA/IN.

FHS
K- p] -P

Jemak, Oup KyHIHK SKy(QTIUK Japciaap COHU [ps, ps+I]
opanuka oynaau.

ANFOpPHTMra KHPYBYM MabiyMoTiap Kyimmarmmap: YK,
VKUTYBUMIIAp IOKIIAMacH Ba Japc xaasanu. Hartmkana ¢ad MamrynoT
TypH JapCUHHHT XadTacura YTUINIIIAP COHU UILTA0 YHKAPUIAIH.

1. Vv=1..MAXmcode mymaxaccucauxnapuu maccusea é3uu mcode
2. Mymaxaccuciuk akaoemux 2ypyxiapHu mauiaul
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AK,; = AK, |AKg(mcode)=spesv
3. XKopuii cemecmp js (kuwxu=0,é3eu =1)
4. Axademux 2ypyx Kypcuea Moc ceMecmpHu aHUKIAW
s=AK o(kurs*2-js)
5. VKT nu yiuw HY = HF (mcode)
6. Iypyxnapapo maxcumaanean HYP Oan mawnnanean axademux
2ypyxea meauwiiu 6a uty ounan bupea gan mawzyiom mypu oapciapu
VKUmysuuiapu O60prapunu maHaau:.

GF, = GF,{F;(PU) # 0,AK = AK,},Vy = 1.. GFcount
6.1. max H masorcyo yKye xagpmanap conu

6.1. lapc sicaosanoan moc pan Maweyiomiapu Conu:
M = yReount (RASr (GFy(dt)) = 1).
6.2. @an mawyromuHu peai YymuimMazaun coam Xaxicmu.
Rdt=GF(dt)-2*M
6.3. Aeap Rdt=1 6ynca, p=0, axc xonoa p=1
6.4. @an maweyromunune xagmacuea ymuuL COHU:
GF,(td) = | == +p.

Anroput™ Hatwxkacuaa (A) anroputmian xocun Oynran GF),
rypyxiapapo HWVYP rtakcumoTHmard (aH MAIFYIOTH TYpHHH
xapracura yrunuiapu conu GF(td) sHruaaH aHuMKIaHuO, papc
JKaJIBAIMHU TY3UIIIA KYJUIAHUIAIH.

(D) anroput™m. YKyB XapadHH TalUIKWI STHII JApC KAABAIH
Ournan acocnmanany. Jlapc jkanBanWHU TY3WII XKyAa Mypakkal kapaéH
0ynu6 yHra Kyiunaru Tana0iap KyHuiran OYIIcuH:

e VKyB Xapa&Hu rpaduru acocua TalIKuI STHII;

e ayauTOpUsIIap CUFUMHM Ba TypHIaH camapaiy (olaanaHuI;

e mapc xKy(haukaapu opacuaa 6y oifHanIapHU KaMal THPHIL;

e VKMTyBUMJIApra KyJlaldl BakTIapAa Ba KECHIIMAHAWTaH KHIUO

Jlapc Kyui,

e (aH MaIIFyIOT TYPJIAPUHUHT KeTMa-KeTJIUIMHI TAabMHUHIIALI;
¢ TIOTOKJIAPHU TYFPH TALIKWI STHIL,
e (QaH ycrnyOuii MakMyallapd MaBXyIUIMTHHH XHCOOTa ONWII Ba

X.K.
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JUKuam Tty3umra 3apyp KHpYBYM TapameTpriapiad ubdopat
Oymcun:
e akaneMmuk rypyxuap: AK,={mcode, kurs, til, name, son, ingrup}
e rypyxaapapo UYP takcumorn: GF,={F; dr, AK,, potok, ingrup,
PUy}
o VKT: HY(K/, X', mcode);
e ayauropusiap: A={fakultet, bino, gavat, tip, son, name},
e YKyB ycnyouit maxkmyanap: KOMPL,={MT’, F, file};
e VKUTYBUMWIApHUHT Xadrama Oym Baktmapu: HPU,={PU,
K'=<0,1>}.
by amroputm (C) anropuT™M ycTura KypuauO, yHHUHT
JaBOMYHCHUIIUD, TBHU:
(C) ancopummnune 1-6.4 banonapu yzeapuuicus é3unaou
6.5. Mawyrom coamaapHu sxcy@pmaukiapea ariaHmupui.
MAXpara = [GFy(dt) %]
6.6. JH sicopuii xagpmaoa mawieyromanap conu
JM = yhMaxcount(RAS (GF,(dt), xaftal;y) = 1).
6.7. Aeap JM<M 6ynca, stcoputi MauylomuHu dcaosanuea Kyuuul
MYMKUH
6.7.1. fb=fb+1
6.7.2. RF},=GF,.
Hapc oicadsanuea xyuuw ao3um  Oynean  MawyiomiapuHu
maccueea €3unl
6.8. Aeap JM>M 6ynca, scopuili xagpmaza mawyromuap xHeadganea
MYIUK KYuunean
6.9. Opxaea 6 banoea Kaumuu
7. Vk=1..6 xagpma kynu
7.1. Vpara=1..4 oapc scygpmaueu

7.1.1. RASy para (AF|AFt,xafta|]H, kun|y, paralpara, F(dt))

8. Vk=1..6 uxmuépuii xagpma xynunu maunaus

9. Vpara=1..4 uxmuépuii oapc scy@pmauknu mauiau

10. RASk_pam(F (dt)) =0 6yaca, ywby Kymnumz xcymaux oapcu
oyw

10.1. Vb=1.fb o0apc ocaosanuea xKyuunaouean yKye ycuyouil
Madicmyacu 60p O6ynean (han MaweyiomiapuHy MaHiaul
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10.2. RF, (F(dtj)) = 1 maweynom mypu mavpysa (IIOTOK)
10.2.1. bapua 6uprawma axademux cypyxaiapunu monuwi PAK =

RFy {AK |, }
10.3. RE, (F (dtj))> 1 maweyrom mypu mavpyzadan 6owKa

Maweynom mypaapu
10.3.1. PAK=AK,

10.3.2. RASk,pam(VPAK (AK)) = 0 ywby dapcoa 6apua axademux
aypyxnap oy

10.3.3. SAK = ), PAK(son) buprawma 2ypyxiapu COHUHU AHUKIAW
10.4. w=0

10.5 Vt=1..ACount buprawma manabaiapu coHuea Moc ayoumopus
monuu

10.5.1. RASy para(AF | ar,) = ® V AF,(son) = SAK

10.5.1.1. w=w+1

10.5.1.2. BA,, = RASy parq(AF)

10.6 .V c=1..w moc ayoumopusiapoan bupopmacuru mauiaui BA.
II.RASk,pam(xaftabH,kun|k,para|pam, F,AK,AF) =
RAS(JH,k,para,F,PAK,BA,,)

ANTOpUTM HaTWXacula KyWWwiraH Tajabnapra MOC KeJaJuraH
Japc JKamBamd TYy3WInO, KyHHIarun KYpHHHUIIAATH MabIyMOTIApHHU
nntad YuKaIm.

RAS xagpma,
xagma KyHu,
arcypmauk,
gan koou,
Mawgyniom
mypu,
ayoumopust
Koou,
dapc conu

(E) anroputm oKopuaa Kapad YTUITaH alTOPUTM HaTH)XKacuaa
MabJIYMOTIIApHH Xap XWJI ycyJuiap plamuja MaTeMaTHK, CTAaTHCTHK,
MHTEJUIEKTyall TaxJuiap €paaMuia XucoOoTiap WIDIad YHMKau,
SITbHU

J
{xafta, kun,para, fan,dt,af,son}.
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e Tamabamap JgaBoMaTH (Kypc, MYTaxacCHCIMK Ba OOIIKa
KecuMyiapia);
e pEUTHHr Ha3opaTu HaTwkamapu (34 makia, Kypc Ba OOIIKa
Kecumiiapza);
e VKYB jKapa€Hu X0JaTH;
e OHXTHEKIAP aCOCHAA XUCOOOTIap
e Kapopimap KaOyn KWIMINra KyMakjiamryBud Takiaudiaap Ba
Oormka.
bu3 roxopuaa TabauM TU3UMUAA YKYB KapaéHUHH OOILIKapyB
MOJEJNUAArY aNropuTMiap OuiaH TaHMmKMO YTauk. Mognenga
JITOPUTMIIAPHUHT camapaJopJIuru JacTiabKku KHPYBYH
MabJIyMOTJIApHH KalTa WIIIAaNAaH OJHHAJINTaH SHIY MabIyMOTIApHU
Mbna caknanagu.

2.2.3. Konuyenmyan mooenoa unmepaKkmueiuKHy wakaiianmupui

VKyB KapaHMHM TAaUIKMI STUII MOJETHAATH AITOPUTMIAD Y3
HaBOaTuaa (QoigananyBun wuHTepdericura Oormuk. MUTM momyi-
napugard wHTepdeicnapaa QoigamaHyBUMIapra KyJalauK sSpaTHII
3aMOHABUN OOBEKTra WYHANTHPHWITAH NACTYPIAIMITHPUII TEXHOIO-
THSCH WMKOHHUATIapura OoFnuk OymmuO, wuHTepdeiic opkacumaru
AITOPUTMIIAP MHTEPAKTUBIHMK XYCYCHATIAPUHHU KYIUTab-KyBBaTIalld
J03UM. OHAM YKYB KapaHH MOJIEIHIA HHTEPAKTHBIUK XYCYCHUATU
OWIaH  TabMWHJAHUINKM  JIO3UM  Oynran  uHTepdelicmapaan
afipuMiIapuHu Kentupud yramus [89].

1) Konuenrtyan MOJEIHUHT A-aJropuTMHUAA I/ISJ/P)IaFI/I tban
MAaIIFyJIOTH TYPJIApUHA MYyTaXacCUCIUKIAp Oyiinda akaJIeMuK TypyX-
Napra aBTOMATHK TaKCMMJIaHTaH 3mu. Ymby UYPrarn dannapau
“YKyB Oymumu” Kadenparapapo TaKCHMMJIAHHIIN HHTepdeicuaa xap
Ooup ¢Qanra moc kadeapaHu pyHXaTHaH TaHJAIl TaKIU( STUIATH.
VYHnan keiinH kadenpa TOMOHHMIAH KadeApaHWHT  HWHIIIHK
OKJIAaMacuIaH YKUTYBUWIAPUHUHT FOKJIAMACHHU IAKJUTAHTHPHII
natepdeiicn  daommamranu. by xkapaén kadempa Maceyimiapu
TOMOHHUJAH aMajra OIIMPWINO, YHUHT yYyH Kadeapara TETHILIN
Oynran ¢annmapgaH OupopTacH TaHJIAaHAAW Ba TaHJAHTaH (¢aH
VKUTHIIAIUTaH TypyXJap aBTOMAT capajaHu0 KypcaTHIIam.

d®an HOMM: Be6 gpmacTypnam
danHM YxuTMILI ceMmMecTpu: 2 Kypc 4 cemecTp
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8. AT 1 10 ABesOB v KOMII.CHHD v
Ir% KT 1 10 3apunos \ KOMII.CUHD v
B KT 2 10 ABe30OB v KOMI.CUHD v

UVYPra MyBoQMK Ty3WIraH TypyXJapapo TaKCHMOT OPKAIU
(haHIapHUHT MAIIFYJIOT Typjapu YKUTyBUMJapra Kyiail TakCcHUMIIa0
Oepum wuHTepQeiich WHTEPaKTUBIMK XyCyCHsTHTa odra Oymamu.
Kadenpa macwynu taii€p mabdmonman $hakart ykumysyu Ba ayoumopust
myprapunu TaHTab KypcaTamu. Acocwiich YKUTyBumiapra aH
MaIIFyJIOTH TYpJIApUHA TaKCHUMJIAIIIA YKATYBUMHUHT MaKCHUMAl
VKUTUIIM MyMKHH OYIITaH coaTiapAaH Ommnd KETMACIUTH TabMUHIA0
Ocpwnagu. SpHHM, MOAYN anropuTMu (aHra axpaTwiraH coatTiap
CYMMacHHU TaHJIAQHTaH YKUTYBYM FOKJIaMacu OwWiaH Takkociad
Typaau. Arap YKUTYBYM IOKJIaMacuIard coaTjiap XakKMU eTapiu
O¥ica, yHIa Y YKUTYBUMHH pYHXaTaa akc STTHPMAaNIH.

AynuTopus MAKIMHA KUPUTHII UXTHEPHUN OYmuo, xadenpa €ku
JeKaHaT XOJUMJIapM TOMOHHMIAH amaira OMIMpHianu. Ayoumopus
MYPUHU KYPCATHII AAPC JKATBATUHU TY3HIIIA MyXUM aXaMHUATIa dra.

T'ypyxmapapo MVYP TakcMMOTHIAH, MyTaXxacCHCIHKIAp Ba
kadeapanap ceMecTpiapapo TaKCUMOTHHH TaKKOCHAll MyMKHH. By
coaTyiap TYFpH TaKCHUMJIAHWIIMHU Ha3opaT KWJIMII XamJa TEeTHIILIH
KoMmapra takiaudiap Oepurrira 3aMyH sipaTaj.
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Ymby mnaparpapaa MTMHuHT TabauM XapaCHUHH TaIIKHI
STHUIIIATH KOHIENTYyal MOJIENIN, YHUHT Baszudanapra HyHaITHpUIraH
QITOPUTMIIAPUHUHT UIIIAIl JKapaéHiapd XaMmJa alropuTMIIapHU
¢dolinanaynBun  uHTep(deiicuaa MHTEPAKTUBIUITMHA  TabMHUHJIALI
XYCYCHUSITIIApH KYPHO YUKHIIIH.

2) OTMpa yKyB >kapaéHUHM IOPUTHINZA JApC KaaBaT MYXUM
YpuH srajuaiiiy Ba YHH TAIIKWJI KWIYBYHM MapaMeTpiapHH Oenrmmad
OJIANIUK.

1. |apc YyTunamuradH xabTa KyHJapu (omaTma 6 KyH)

2. |Xap KyHM yTum MyMKMH OYJITaH MaKCuUMal XydTamxiiap

COHU
3. |Oapc XaoBaJaura KYMMIVIY ~ JIO3UM  OYyJiraH ban
HOMJIAPU

. | ®ar MawryJsoT TypM (amManamuyi, Mabpy3a Ba X.K.)

. | PakyabTEeTIa TEeTUIIIN AYyINTOPMATIAP

. | PaH MaWFYJIOT TYPJIAPUHMHI YTUIMI COHU

4
5
6. | Dapc xamoBaJl XOPUM, apxXmUB EKU PEeXaBUM BKAHIUTU
7
8

. | Dapc yTunaraH €KUM YTUIMaATaHJIUIU

“Ilapc »anBanu” MOIYJIMHUHT WHTEPaKTHBINIH MHTepdencunaru
MallIoHIapHu  KyJal  ycynaa  TYIIUpuIl  yYyH  Kydujaaru
MMKOHUSATIIAPHU sIpaTUIIau:

— HCTaJIraH MyTaXacCUCIHK Ba Kypc Oyiinya rypyXjIapHH TaHJIall;

— xadraHUHT 6 KYHU YY9yH m Xy(QTIHK JapciaH nOopaT OYHK
a0JIOH TAKAUM STHIIL;

— Typyxra Teruuuid Oynaran Qaxmap Ba yJapHHUHI TypJapHHU
tamnam. by epnma, ¢aH coatu UYPraru xadTacura YTHIIHII
coamapu wHOOATra ONMHHMO XaTanuk COHHM derapajaHaji.
Arap y xadracura TYIHK KyHuimb OYnuHTaH €K apXuB Oyitnya
Japc coamyiapu YTHO TyratwiraH Oyica, y (aHiapHH TaHJail
pyiixatuga KypcaTuiMaciuk;

— Typyx Oupnammanapu Ba OYIMHUIUIAPH ABTOMATHK TAIIKHII
3T,

— Iypyx OwWprammManapy XaXMHra Kapad, napc >KaJBaJHHU
TY3UIIJa OJAMHIAH OUpJIalIMay TypyXJapHH KOUIalITHPHUILTa
Taxudap Oepu;
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— TaIIKWAJ 3THITAH TypyxJjapjaru Tajgabanapd COHWHH HHOOAaTra

ONITaH XOJIa MaBXKyJ ayIUTOpHsIIap >XamFapmacuiaru (Qaxra

Moc Oy ayAUTOpHsIapHU TaHJIAITa Taknug 6epur;

— VKUTYBUYHJIAPHUHT OaHTUTHHU XUCOOTa OJIUIIL.

Hapc xanBany MHTEPaKTUB Ba sIpUM aBTOMATHK Tap3[a amalra
OMpHIAANA. SIpuM aBTOMAT Japc >KaJBAJIMHA TY3HWII AITOPHUTMHU
KyHuaara camapaiy HaTwKanapHu Oepaau:

v/ OTOKJIAPHU aBTOMATHK TAIIKHJI STHIII,
v/ Xap XWJI Kapama-KapIluIuKiIap Ba Japciapy Tapauiesl KeauIn

OJITUHH OJIMII;

v’ ayuTopHsiap TAKCUMOTHHU TYFPH aMajira OIIMpPHILL,

v’ danauar YYMcr MaBxKyUTMTHEE XMCOOTa OJIHIIL;

v/ (DaHHUHT YTHIMOI COATIIAPWHH HA30paT KHWIHUII, TyraraHjiapu
0JIMO TalllIal;

v’ 1apc YTUIMai KOJHMIIMHA X|CoOTa OJIUIIL;

v/ IaBOMat IOpPUTHII Ba y OYiiHdya Typsid Kecumiiapjia Xucobotiap

Taépianr;

v/ KOJIMPWIraH JapciapHy KaiTa Y3IallTHPUIIHNA Ha30paTiianl Ba X.K.

Hapc xagBanmpa OepwiraH HWMKOHHUSATIApAAH QolgaraHTaH
X0JJ1a JJapc MAIIFYJIOTIapUHH ONTHMal Ba MOXUPOHA JKOWIAIITHPHII
MyTaxaccuc Taxpubacura 60ornuk Oynaau. [lapc xaaBamura MyBoQUK
TanabaJapHUHT JaBOMAaTH YKUTYBYM TOMOHHWIAH EKH XKaBoOrap maxc
TOMOHHJIAH peat Aapc YTHIHUIIHN XHUCOOUTa KUPUTUIIAH.

2.4, “BakT Mebépaapu”’Hi MOHUTOPUHI KUJIUII MOJEIH

V36ekucron Pecny6nukacuuuur  «TabiuM — TYFPHCHAANTH
KOHyHH24 Xamaa XyKymar Kapopnapmra25 [28] myBodux OYMTB-
auar OTM mpocdeccop-YKuTyBUMIap TapKHUOWMHWUHT YKYB, FIIMHMHA-
METOJUK, WIMHH-TAAKUKOT, TAIIKMIUU-METOAUK, MabHaBUM-aXJIOKUI
Ba TapOusABMIl HWIUIap IOKIAMAacHMHM  aHUKJIAIl  KOWZJajapu
Genrunanran-’ [40].

Maskyp koumana OTM mnpodeccop-YKUTYBUMIAPHUHT HHIIITHK
foxnamacu 1540 coar xaxmu kunu6 6enrwianud, 1540 coarnm nmap

2* hitp://lex.uz/pages/getpage.aspx?lact_id=16188
 http://lex.uz/pages/getpage.aspx?lact_id=1379834
% http://lex.uz/pages/getpage.aspx?lact_id=2791601



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 81

XOKMAHU XucoOmamard “Bakt Mewnéprmapu”Hu TapTHOra CONAIH.
“Bakt menéprmapu” acocaH OemTa Oymumra axpartwirad 0yiamb, Xxap
Oup OYNMMMHHUHT y3ura Terunuid OaHmiapu (ymymuid 63 Ta GaHn)
MaBxkyn. SpHEM, Kadempa mpodeccop-YKUTyBUMIApH —YpTacuma
WIIJIapHA HOpMaJjamTHpHum Oyinda 16 Ganmmm yKyB nmnmiapura 50-
70%, 20 OGanmiu uIMHI-MeTOomuK wunutapura 5-10%, 9 Oanmin
WIMHA-TaAKUKOT unuiapura 15-20%, 10 GaHmmm TamKuimi-MeTO UK
nnutapura 5-10% xamma 8 OGamamaH mOOpaT MabHABUI-aXJIOKUH Ba
tapOusaBuii uirapura 10-15% TakCHMOTH TaBCHS STHIIA N,

Vkys nwinapm (17)

bannap
Oyiguua
ARCTYR K i
QLY oxma
JlacTypHit
MOZLyJLIap
MaKMyacH

Nnmuin-meTtoguk (18)

Nnmunit-TagkmKoT (9)

Tawknamin-metoguk (10)

BAKT MEBEP/IAPU
1540

MabHaBui-axnokui (4)

ObpTHOOp KWiaguraH Oyicak, OynuMilapiard TaKCHMOT XaKMHU
domsmu unTepBanaa Gepunran. byman OY TMBnaru xoumanap xucobra
OJIMHTaH X0J1a “Bakt Mebépiapn” maru OYIiMiiapra aXpaTiirad coaryiap
TakCUMOTH Ba Oanmmapu Typmu OTM  yuyH Typiuya Oyauimm
MOHHTOPHHT KHJIHIII MOJICTMHUHT (DYHKIMOHAIUTHK JKUXATIApPUHH SHaa
ommpanu. [lemak, “Bakr Mebnépnapu”HU HIAKIUTAHTUPUIL MOJEIHAA
Kyhugaru 00beKTHB OMIJUIap MHOOATTa onvHaau [58, 79]:

1) Basupnuk ToMmoHuWIaH KyWmnran acocuii Kompmamapman mbopat
OanIap;

2) OTM ToMOHHMIaH KUPUTUIITAH 6aHzmap27;

3) JlozuMm 6ynranma doinananyBIl TOMOHUIAH KHPUTHIITAH OaHIap.

7 V36exncron PecryGmixacu Basupnap Maxxamacuumur 1997 iimn 11 mapraarn 133-con Kapopn Guian
TacauKIaHran Vbxonwit TapTHiap Gepuin TapTHOM Xamia KOHYH XyXoKaTlapuaa Hazapla TYTHIraH Gomika
acociapra MyBoGuK oaub OGopaérraH MIMHH-METOAMK Ba WIMMI-TAJKMKOT MIUIAPHHM parOaTIaHTHPULI
Makcajuaa Npodeccop-yKUTYBUHHUHT YKYB HIUIApH IOKIAMACH XaKMHM OJNHIl TabIMM Myaccacacu
KEHTAIIMHUHT Kapopura Kypa y3rapTHpWIMIIN MyMKHH. ByHna npodeccop-yKUTYBUMHHHI TETHIUI YKYyB
MIUIAPH IOKJIAaMacH KHUCMM KadeapaHuHr Oolka mpodeccop-YKUTYBUMIAPMHUHT IOKJIaMacura Kyuumya
PaBHIIA TAKCHMIIAHA/IH.
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NTMpa “Bakr mebEpnapu”HU MOHUTOPHUHI KWIHIN JACTypHUil
MoIynuHUHT acocuit Makcagu OTM mpodeccop-yKuTyBUHIapHIHT
1540 coatnu YKyB, WIMHH-METOIUK, WIMUNA-TAAKAKOT, TAIIKHIHM-
METOJINK, MabHABUH-axXJIOKWH Ba TapOWSIBUA WIIIAp XaKMUHHU
xucoOmammara “Bakt MewnEpiapu”HU pean BaKTIa MOHUTOPWHTHHU
FOPUTHII Ba XMCOOOTIap makmanTupumaap [192, 193, 203].

Opnatna YkuTyBUmMIIAp TYIWK cTaBka yayH 1540 coarra Hucbaran
VKyB HUIMHMHT Oolnjaa Imaxcuil IokiIaMacuHH “‘Bakt mebnéprapu”
OaHIIapu acocuia pekaBU MAKIAHTHPUO, YKyB MMM JaBOMHIA
OaHTapAa pPEOKATAMTHPWITAH HWIN  XOKMHHA  Oa)KapUIUITAHU
ACOCJIOBYH XYXOKaTIap HUFWiauO Oopmimamu. YMyMHUH X0ima Iiaxcui
IOKJIAaMaHUHT O6ananap 6yiinya HaMyHaBUH Ty3WJIMacu KyHuaaruya:
bang MYAJATH | 0asKap TN pexa | amaJjaa | pei THHT
HOMH JKOIHU

“BakT Mewn€pnapu”naru 0aHmIap Typiauda OYIUIIMHU 3THOOpra
OJITaH XOJ/Ia, YIAPHHU PEKATAMITHPHUII Ba PEKAHUHT Oa)Kap IHIITUHU
aCOCJIOBYM MAaBJIyMOTiap (XHCOOOTIIap) XaM Typimda Oynanu. Mucon
VIyH WIMHH-TaIKUKOT UILIapu Oymumumaru “Mnmuii Makosa, Te3uc
Taii€pnam Ba Hamp JTUO OaHOU OWIAaH MabHABUI-aXJIOKUH Ba
TapOusiBHI HHuIapmard “AkageM TypyX MypaOOuiicm BasudacuHu
Oaxkapuin” Oananmapu Xap Xwi. UyHKHM ylapra axpaTHITaH coaT
XQKMUAJAH TOPTHO, YIapHH OaKapWIIUIIMHUA aCOCIOBYH XY}OKATIap
Ba COQTIApHU XHcoOnammiap Xap XWI MeE30HJIapAa amMaira
omupunanu. [Jemak, “Bakt Mebéprapu” Moaynu xap Oup Oyium
OaHIUTapu YYyH ajoXuaa MYJITH MOIyJUIap MaKMyacuaaH ubopar
O0ynamu. Arap «Bakrt MebEprapu»Hu Oapua OyuMiIapaa KypcaTuiral
O6anmrap N Ta Oynca, ymapau M Tacuma OMp XWJI XucoOiamuiap
toputmnagn (M<N). bananmapma Oup xnin xucobianuiap OpUTHITHIIT
“cranzapt”’ MIaKI ACHHUIaIH.

Tabkuanad yTraHuMusaek, «BakT MebEplapu»HHHT OWPUHYH
6ymuMu, SEHE “YKyB HIUIapu”6yIMME OJIMHTH maparpadua Kapad
yrinmran UTMuunr “VKyB kapaéHH KypuIr® MOJETHra OOFIHK.
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UyHky yHIA mnpogeccop-YKUTYBUMHHHT WK YKyB IOKJIaMacu
IIaKJUTaH THPHITIH.

OTM “Bakr Mewn€piapu”HH MOHUTOPWUHT KUJIUII MOIYJTHHHHT
MOJISJIMHY KypHIIJIa facTiaald Ky3/laHaWTraH MacalaHu TYIUK KOI1ad
OJIyBYM TIpEAMET COXaHHW aHWKIad, MbHK nolimxanmamTupum 3apyp.
V3 Vpauaa Mb undonoruk Menenaa acocan aloKaopiu 5 Ta KaaBall
MYXHAM axaMusT kacO taam (2.11-pacm).

BYJIUM PEXKA AMAJ
oynuM Koou pedica Koou aman koou
6yIUM HOMU 6ano koou pedica koou

pedica coam aman coam

pedica u30x pedica uzox

BAH/JL VKUmysuu Koou paiin aman
bano koou URL aman
b6an0 Homu YKUTYBYH bown.cana
Oyum k00U JKumysuu koou fkyn‘cana
6ano uzox DO y3eap.cana

MoOyn aiinu radedpa xodu Ha30pam.cana

Hazopam.coam

2.11-pacm.

Pean xa€t HykTan HazapumaH KapaiauraH Oyicak, xap Oup 6aHa
Oyitnua Oaxapuna€IraH WII Typjapura BaKTH, acOCIOBYHM XyOKaT-
Japu Ba OaxapmiraH WII XaXKMH Kypcatumu kepak. Lyam Xam
TabKUATA0 YTUII JIO3UMKU aiipuM OaHIuIapAa KYpCaTHITaH pexaHd
Oaxapwniny Oup MapTaauK, KyI MapoTadaluk €Ku JaBpuil OyiwIm
MyMKHH. Mucon ydyH ¥KyB MIUIApHAard YKyB IOKIamMacuaaru Qpas-
Japra axpaTwiral coarjap OHp MapTaluK, WIMHH (aoausTuaaru
MaKOJIAJIAPHU HAIIp KWIUIIK KYT MapTajauK Ba MabHaBUH HILIAparid
rypyXxJara MypabOuiINK coatiapu naspuii (xadra, oif) 6ymanm.

Banmmap Oyiinya HWIIMK peKAHWHT YpUHIAHUIA Xap Oup
npodeccop-yKUTyBUM  OCITWIaHTaH KOWAaAaH YUKMaraH  XoJaa
acOCIIOBYM XYXOKaTIapu OwmiaH OaKapiidIl Wl XAKMHHH KHPUTHO
Oopagu. YHAaH KeWWH ymiOy Oaxapuivil HII CcoaTiaph XaXKMHUHH
HA30paT KWIAIIN YIyH anoatra Oymmvmap €xu Oaniap OYimda TeTHIILTI
»aBoOrap maxciap (MUKW Ha3opar, Kajeapa MyaupH Ba X.K.) TEKIIAPYB
Ha3opaT COaTJIapuHU KupuTanu. by epnma, acocnaBun Xy#OKaTHH Ba
Ha30par CoaTIapyHA KUPUTTaH BaKT 0a3ara cakjIaHuO KOJa .
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YMymuit xonaa Kapana€rra xapa€Haa MablyMOTIap OKUMUHU
MaHTHKaH TYpPTTa CHH}Ta a)XpaTUO ONUIINMH3 XaM MyMKUH, STHHU:
VKUmMy8uu — pesica — amajl — Ha30pam.

buz toxkopuma “Bakr menépmapu’mm omubd Oopurn skapaéHu
OunaH TaHUIMO YHKIUK. Jlemak Oy xapa€Hra MyBOQHK MOHUTOPHHT
KWINII MOJCIIMHUHT FOSIBUW HUIUIAII aJlTOPUTMHU KyHuaaruda Oyiumm
J03UM:

1. Pexca kupumuw

1.1. Banonap 6ytiuua me30HAapHU XOmupaaa oxuul

1.2. [lpogheccop-yxumysuunrap  yxye  tuau  dowmoa  «Baxm
Mevépaapuy 6aHONapPUHU MYyL0UpULL

1.3. M xasicmu xupumunean 6AHOIAPHU MEKWUPUW, a2ap myspu
oynca xeiiuneu Kaoameda, akc xoida xamo 6ynca oup xadam
On0uHea ymuut

2. Aemoxabap

2.1. Xap Kynu aemomamux paguuiod pedicanrapuu myooamaapuoad
baxcapuruuwuny  HA30pam  KUIuwi, azap pedxca Myooam
ymaémean Oynca, yKumysuuea xabap iHCyHamui

3. Amanoa basxcapuw

3.1. Yumyeuu xap 6up 6ano 6yiiuua pescanu 6axcapunumu 6yiiuya
acocu MavayMom KUpumuuiu

3.2. Aeap maviymom Mme30HIApP2A MYEPU Keamaca EKu MUusuM
manabaapuea xcasob bepmaca, or0uHU Kaoamea ymu

4. Monumopune

4.1. Hazopam Kunysuu opean amanda oOaxcapuiuus @haonusam
mypaapuea Oepuiean coam XadcMmiapuHu meKwupuw. Aeap
Xamonux 6ynca, makiugh kupumub, yxumyeuuea 10oopu,

4.2. Xucobomnapnu (yxumyeuu, xageopa, OTM ea x.x. yuyH)
UCManean 6aKm OpaIuUOd WAKIAHMUPUWL YYYH Me30HLap
OYiuua mypau aieopummiap acocuoa Yucoonap opumuiiL.
IOxopuna kenTupwiraH aJrOPUTMHUHT  HILIALIAHU

KYJna0-KyBBaTJIOBYH  JACTypUH  TabMHHOT  MOJCIMHHHT
Ty3uauIny 2.12 pacMaa KeNTUPUITaH.
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Vkurysun Wnmuit 6ymum
. A Nuky mHCEKIUsS
JaBpuii ( = ) Hasopar
aBTO Wk KHJTyBYU
I0KJIaMa peKacH
Ha3opat Oprasiaj
2 a & Kadenpa
A\ 4
Awmanuérna
] Gamapnnlfm M MarHaSgy
- @@
- | 3 MOHHTOPHHT KHJIHLI
( “Bakr \ X(I:Icoﬁol‘nap Taqﬁ)épnam
0 % Xucobar YKUTYBYH, Kadeapa,
MEBCpIIapH Hasopar OynumiIapu
MEB30HU yeIyH opanmTH)

2.12 -pacm. “Baxm mevépaapu’ MoOynu umnaui Mooenu.

Tapknmnad yrramumusgex, «Baxkr Menépmapn» OaHIapUHU
xucoOyam  Typiaumya — OynraHmpek, OW3  yJmapAaH — CTaHAApT
XucoOJanuiap IOpPUTHUIMAMIUraH aWpuM  OaHAJMApUHM  WIILJIAII
anropuTMiIapu Kapabd yrammz. Kentupuiaguran MynTH MOIyJuIap
oKopuaard “Bakt menépiapu” MOTYJIUHUHT KUCMH OVIIMIIM OWIIaH
oupra ymap WTMpmaH XaM ajoxXmja WIDIANI XyCYCHSATHTA Ora.
Hlynunraex, 0y Moxyiiap WOUIOBYM (poiinamaHyBUMIap TH3UMIAH
py¥ixatman yrtran Oymumm so3uM. Ba Oy  ¢oiimamanyBumimap
apTomMatuk M TMuuHT npodeccop-ykuTyBunmap Oasacu OwmiaH
ABTOMATUK MHTETpalysl KWINHAIH.

“Hamp” wmomyau. OTMpaa yxkutyBumiap (aonuaTHaa YKyB
WnIapu OwiaH OMpra WIMHH-TaAKHKOT HWIUIApU MYXHUM axaMHsTIa.
“Bakt mebépuapu”HuHT “WMnMuil Makosa, Te3UC Tal€piall Ba Hallp
STHUIL, HXTUPO, JACTypUil BocHTaiap 5{paT1/nH”28 OaHIM Maxcyc
JacTypuil MOAyn acocuzaa xucoOmanuap oputwiaad. LyHuHT yayH
sHIU «Bakt Mebépnapu»aa KypcaTWiral WIMHN-TAJKUKOT HWILIap
XOKMHHU XUCOOJNAII Ba/EKU ajoXua XaM UIIUTATUII MYMKUH OYyiraH
“Hamp” — MOIyJTUHH Kapad YuKaMu3.

B «Bakr MebEprapu» Konaanapuaa 37 6aHa (MWIMHA-TaAKUKOT HILTapH 6y IMMUHUHT | GaHm)
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By 6anara axxpaTtuirad Ui Xaxmiapu Kyingaruda 6ymauo, yiaap
XaMMyaJungJiapra TaKCUMIIaHTaH X0J1Ja XMCOOIaHaau.

Hamp >Tiiaran MUKEécH | WJIMHI MaKoJia Te3NC
Onuit TablIuM Myaccacacu 10 5
Pecmybrmika 30 20
Xankapo 60 30
ITatent 70
Hactypuii Bocuta 30

Masbnymku, IIYT  Gupop MakonaHu JaBpHil  HIMHif
KypHaUIapza, ra3era €Ki amKyMaH MaTepuallIapuia 4om 3TTHPaIu.
Hlyauaraex, OTM, daxynprer €ku Kadeapa WIMHHA CATOXUSTHHH
aHMKJIAIZa [IAKJUIAHTHPHIAAWTaH XUCOOOTIap Y4yH ajoxuia
“Hamp” Momayam MyxXuM axamusaTra sra. Mwucon cudaruma Oupop
HYHanumary >KypHaJia Hap STHITaH Makojajap €K XOPMXHH
amKyMaHJIapJa Hamp JSTwiraH Ttesucnap Oyitmga OTM kecummuma
MOHUTOPHHT XHCOOOTIapHM KEeNTHPHUII MyMKHH. JKypHan, razera Ba
amKyMaH HOMJapu OeTakpop KHPUTHINO, KEeHWHTH YpuHIapaa
yIapHU “KypHai1 HOMH OMJIaH IOpUTAMU3.

“Hamp” momynun MBbBuu wundogoruk tyswimacu 2.13-pacMmua
Oepwran [193].

Hawp 1ypun HypHan Makona
Hawp koaun — KypHan kogn —1 Makona Hommn
Hawp Hommn _|—9 Hawp koamn _|—9 HypHan koan
KypHan Homn CoHu
Laxap Tunn
NHH Nnn, oit
L Tawkunot Caxudanap
M~ Caxvda coHun
Mapkasuit Makona koau
MBHUHT YT Myanaud ®aitn
agBanuaarm L~ Myannud UHH URL
M Makona Koam Myannndnap comn
ono M30x

2.13-pacm. “Hawp” mooyru MBru ungonocux myuimacu.

“Hamp” Moxynuaas ¢oiganaHuI, SHTH MabIyMOTHH KUPUTHII
ymly KYpUHUIIAATH aTOPUTMHK KeTMa-KeTIUKIa OaxapuiIaay.
1) Hamp typunu Tawnam (Maxkoaa, Auocyman, I'azema 6a x.x.)
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2) TaHJaHTaH HaWp Typura MOC XKypHAUIAp pyHxaTtu
YUKApUJIaAd Ba TaHJaHaAW. TakauM JITWITaH pyHXaTHU MHTEPaKTUB
(¢buATpIam WMKOHHATH MaBXyd. Arap >KypHaaI HOMH pyixataa HYK
Oyica, yHH SHTHIAH KHPUTHII uHTepdelicu maimo Oymamu. SIHru
HOMJArd JKypHaJHHM Oazara KHPUTHIIAA YHUHT MaH3WIUIH Mabily-
motiapu (MHH, Tynuk HOMM, maxap Ba >KypHaJ TETHIUIA TAIIKHUIIOT,
JNEKTPOH EKM aHbaHABUIUINTH Ba X.K.) €3nmmaan. Kuputuinran Mabiy-
MoTnap ©Oa3zamarm MabiIyMOTIap OwWiaH TEKIIHMPWIaId Ba TYFpU
(Takpopuit) 6ynmaca Mbra &3unanu. By aliHukca, WiIMH aHXyMaH-
JapAa Kynpok unuiatuiaad. JKypHaia Homu Oup MapTa KHPHTHIITAH-
IaH KedwH Oy HOMIIM XypHan Oomrka Oapua (oiimanaHyBUmiIapra
TaKJUM 3TUII y4yH pyHxaTra KUpUTHIAIN.

3) XKypHanm HOMHM TaHJAHTaHAAH CYHI, MakKoJla TYFpUCHIArU
MabIyMOTIapHU KUPUTHII HHTepdeiicn oumnamu. by wunTepdetic
KypHaJI HOMH TaHJIaHMaryHda Hodaon makinga Oymagu. Ouuiraxn
uHTEepdeiicra MaKojia HOMHU, TWIH, )KypHaJl COHM Ba BakKTH, caxuda
pakamiiapu Ba COHH, MyayuTU(Iap COHH KHUPUTHIAIU. MaKoJIaHHHT
AEKTPOH (DalyIapy FOKITaHAH.

4) ®doiiganaHyBYN TH3WMIa pyixaTmaH YTHO KHUPraHiIurd
cababnm, YHUHT KHMJINTH aBTOMATHK pAaBHINAA KAPUTHIAETTAH
MakoJjara TyIHMpuiagd. Arap myauiudiap Oup Heuta Oyica, yHOaa
xaMMyaJuudap COHUra Kapal sSHIYM MaiJOHJIap aBTOMAaTHK OYHJIa N,
Xammyammudaapaun Kuputuiml yuayH yiaapHuar CTHUP ékm wcemu
mapuduan kuputuil jgo3uM. CTHUP ékn nemu mapnuHu KUPUTHIIT
WHTEPAKTHB yCylAa amaira ommpwind, npactmad “Myammd”
JKaJBATUIAH Kuaupaan, yHna uyk Oymca, UTM Mbnan xuampanm.
Arap wmapaymor Mbaan Tomuica HaTwkaHu #yHH “Myammud”
KaIBalura aBTOMAaTHK €3aad. Arap KHIWPHUII HaTmxka Oepmaca,
kuputiiaran CTHUP Ba xammyanud wucmu mapudu “Myammud”
JKamBalmura aBTOMAaTWK &3mwnaan. MyammudaapHd — KHPHTHIIIA
Mypakka®  TEXHOJOTHUSHHHT  KYJUIAHWIHMIMN  (oimananyBunra
HOKYJTalnIuK KypcarMaiinn. UyHkn Oy KuAMpHIUIAp Ba KYJUpPHUIIIAP
THU3UM OCTHJa aBTOMATHK aMajra OIIHPUIIaIH.

“Hammp” mMogynuHUHT OyHAal umHTepdelicaa TAaIKWI STUIHIITN
KyHuJaru KyJaiauK Ba HaTHXKalapHU Oepanu:

e F1 mommu doiinananyBun M HOMuIM Makonanu F2,....,FN Tta
xammyanudaapuan  Oup Mapra kumputamd. F2,...,FN Ta
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xamMMmyaiumngmap Oupopracu “Hamp” momynura xupranma M
HOMJIM MaKoJjla YHHUHT WIII CTOJINAA aBTOMAaTHK YMKHO Typaau;

F ¢olizananyBunnap MakojajJapuHH KUPUTHUII HaTHXKacuIa
yMyMUi aKJaaru “Unmuit UIIapu pyixatn”’Hu
IIaKJUTAHTUPHUII Ba YyJapAaru pecypciapiaH GoHganaHuIIn
MYMKHH.

Kadenpa, cdaxymprer Ba OTM, xypHanm Typiapu KecHMHUAa
Typiu Imakulapiard Ba QopMaTaarn XucoOOTIapHH IIaKII-
JAHTUPUII UMKOHHUSATH MaBXYy/I.

bus wxopuga UTMpga OTMnapu yuyH YKyB >kKapaCHHHU

Oormrkapuii, mpodeccop YKUTYBUMIAPHUHT HUJUIHMK [IAXCHUH HII PeXKa-
CHHUHT Oa)KapWJIMIIMHA THU3UMIM MOHUTOPUHT FOPUTHIN, HIMHKA-
TAaAKUKOT HWIUIApUHU Oaxkapwiviiy Oyiuya OacTypuil TabMUHOT-
JapHUHT MOJAEUIapyd Ba YyJapAard ajiroputMiap OWiIaH TaHWIIAO
YUKJIUK.

YMmymuii xonma kKapad yrwnran 6060 MAM Ttamkwn 3TyBYH-

JapuzaH MabiIyMmMoTiap Oa3zacuHM Ba (yHKIMOHAN (aOIUATHU
OOoIIKapHUIard MOJEIJUIAp Ba ylapAaru aaropuTMiap TaaKUK ST,
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III BOb. AXBOPOT MYXUTIAPUJA XU3MATJIAPHA
IMAK/IJTAHTHPHUIIT MOJAEJUIAPHA

bu3 uHTEpaKkTUB aXx00pOT/TabIMM MYXUTH acociiapy, Tanadiapu
Ba YHHHT TAIIKWJI 3TyBUWJIAPWHHU OJAMHTH OoONapnia TaaKHWK ATIHK.
Ymby 606ma o0bextr cudparmga OTM yayn UTMpa snexktpon
XM3MAaTIapHA INAKUIAHTUPUIIHKA ~ ymymtamTupu6, HWAM  yuyH
MaTEeMaTHK-IACTYPHI MOACIUIAPHH KyPaMHu3.

Humepaxkmue axboopom MYXUMUHUNZ ymymui
apxumexkmypacu. VIAMpaa Baktra OOFIMK paBHIIa XH3MaTiiapra
Oynran Tama0->XTHUENKIAp OPTUIIM HaTmkacuaa DX Oazacu maiino
Oymagm. MyxuTaarm  xXu3Marigap — KeHraiimmm 3 ypHHOa
(doiinananyBumapra XU3MaTIap Oazacuman XU3MaTIapHU
MYXUMJIUTUTa Kapad TaHJall MyaMMOCHHH KeJNTHPUO YHKapaau.
Yumymuii  xonga MAMnapuga  axXTHEK-MypokaaTiap — OVitmua
XM3MATIAPHA  INAKUIAHTUPHI,  (OWAaTaHyBUMTa  XWU3MATIAPHU
TaHJIalIra KyMakjialmaauraH HWYKH KUCM THU3UMIIAPHHMHT  ¥3apo
MyHOca0aTHHH U(OTATIOBUN apXUTeKTypa 3.1-pacmmaru kadu Oymamu.

N v
1 “ 2

v —

DXTHEKITAPHH Hrennexryan Doiinana-
(hopmaan XH3MaTJIapHU <,‘: HYBYH XU3Ma-
MEXaHU3MHU TaHJIaIl TJIAp¥ XOHACH

O0bekTIap

DOXTHéxKIap Ba
OnMIap
6azacu

DJIeKTPOH XU3Ma-
Tiap 6asacu

Masnymornap
6azacu

HnTepakTuB ax00poT MyXHTH

3.1- pacwm.

Kenrupunran MAM apxuTekTypacuaaH KYpUHHO TypHOIWKH,
MyxHuTra (oiianaHyBUMHUHT TabCHPH WKKWTA HyHamumaa, spHA (1)
MyXUTAa SHTH XH3MaT TypJapuHH MIaKJUIAHTHPHUINTAa OyiraH
IXTUEKIIAPHH KUPHUTULI €K OyropTMa KHIWII Xamaa (2) MaBxkyn
XM3MaTapiaH MHTEUIEKTya] Takiug >Twiramiapunan Qoinamanui
MYMKHUH OYIIasu.
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Maskyp 6061a MAM apxutekTypacura TasHIaH X0JIa, XTHEK-
MypokaaT  Oyiinya AIEKTPOH  XU3MAaTIApHU  IIAKIIAHTHPHIL,
XM3MaTiap, HSXTU&KIap Ba Owinumiap Oa3acMHH OOIIKAapuIl Ba
YIapHUHT JacTypuil TabMHMHOTH MOZEJJIapH, CYPOB MaTHJIApHU
(hopMaJUTAIITHPHUII yCYIUTAPH, XU3MaTJIAPHN HHTEIUIEKTYaJUTAITHPUTIT
Ba (poiinamanyBuMra NIEKTPOH XHM3MaTiap Oa3zacwaH caMapaalCHHU
TaHJAl MeXaHW3MH, (oWTaTaHyB4YX Ba TH3UM OOEKTIapHH Oaxoiarl
YCYJUIAPUHUHT MaTEeMaTUK-IacyphUil MOJIE/UIapyd Ba alrOpUTMIIAPU
TaJIKUK STHIIaIH.

SIHTM  9JIEKTPOH XM3MAaTJapHH LIAKJUIAHTHUPHUII — MYpakkad
kapaéH OynmuO, macTiiad AJICKTPOH XWU3MATIAPHU IMIAKJLIAHTHPHUIIHA
MaTeMaTUK-IacTypuil MoJlenuHu Kapaimus [51, 56, 58, 76, 97, 99,
115,124, 133, 134, 148-162, 164-166, 178, 169, 175-221].

3.1. Dy1eKTPOH XU3MATIAPHH IAKJUIAHTHPHUII MOJIEJTH
3.1.1. nekmpoun xXusmMamiapHu Mamemamux mooeiu

Omu WMAM  (QoligananyBumiapy 3XTUEKIApUTa acOCIIaHTaH
OXnapHU MIAKUIAHTHPHUIT MATEMAaTHK MOJCIUHU TaAKUK STaMH3.
Maskyp Moxenga ¢oinanmaHyBul SXTHUEKIAPH, SHHU TaKiIA(] Ba
Tasabmapu MaKUTaHTHpmiIaan xamaa ymap MAMamar OX 6aszara
onmamtupuiaaan. DX 0a3acd JJIEMEHTJIApDH acocaH alllOPHTM,
JlacTypuil TabMUHOT, CYpOBIap Ba X.K. KYPUHHUIIKJA [IAKJIJAHTaH
Oynmamu Ba YHH e=(e;, ey ..., €,) DX ned Oenrmnaiimus. by epna,
e;(i=1..n) DX mapamerpmapu Oyamb, Oy KypcaTkuwiap, Taradiap
acocuza MabMypllap TOMOHWAAH aHHWKJIaHamu (spatwmagm). OX
6azacu anemeHTIapy OonutanFud MabaymMoTinapan UAMunar Mbnan
OJafH.

NAMparn OXnapHu MaTeMaTHK MOJENTH WIUIa0 YUKHII YYyH
Kylujgaruda 3apypuil Oenrmianniap Ba TyIIyHYajlap KHPUTHIAIU
[208]:

1. Mb snementunu d;j opkanu 6enrunanu6, y Mbuunr d;; =

(dilj,dizj, ,df\]’) - oobextn ned tymynunagu [211]. By epna, j Ba i

00bekTHUHT Mbnaru xoitnamran YypHIHN KypcaTno, dlpj, j—cund, i —
OOBEeKTUHMHT p - mnapamerpu aeb yxunaau. OObekr d;j € Dj =

{dij:dij = (dilj,dizj, ...,df]'-),i = 1..1/]-} (j=1..k) j - cuudra

Teruiu 6ynub, D; cundarn 00beKTIap COHM V; Ta TEHT Oy au.
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2. Mbau 601 Tymutamuan D opKanu OenrunaiMns:
D= U;czl D]

3. G= {Cij:Cij = (c}j,cizj, ...,cfg),i = 1..afj} G=1.n) -
oXTuéx Tanabmapu Tymnamu (cundmapu). by epaa,, ¢; - dXTHEX
Tanabnapu oO0bexkTH Oynub, ynumHr napamerpiaapu Mbparun dj;
JJIEMEHTIap acocuja aJIMHHHCTPATOp TOMOHMAH aHWKJIAaHAIU Ba Oy
epaa, c; OXTHEXK Tamabmapu 00bekTH N — YI¥aMild  BEKTOp
xucoOmanaau. XyAgud IIyHUHTOCK, # — OXTuéx Ttamabmapu
o0beKTIIapy CHH(IAPUHUHT yMyMUil COHUHU OMIIANPATH.

4. E = {eij:eij = (eilj,eizj, ...,e{\]l),i = 1..ﬂj} G=1.n) -
NMEKTPOH XW3MaT Typiapu Tymuiamu (cuH¢u) 0ymud, xap oup OX —
BEKTOP KYPHHMIIM/A €; KYPHHUINK/IA Ba YHUHI KOMIOHEHTAJIApH eipj
Jap opxkamun wudonmamaHaau. by epma, y, i— BEKTOPHHHT p
KoMmmoHeHTacH ne0 yxunanu. Oxgataa, 3XTHEK Tanabnapu 00BeKTIapu
(BEeKTOpH) COHM yHra MOC KenyBuM DX 0OBEKTIapu (BEKTOpPJIAPH)
COHHWJIaH YyIm4aM >KUXaTnaH Oup Xwin Oynmaiimu, kynuHua o; < f;
TEHICU3IMK YpuHIu Oynagu. OXTué&x Tanabnapd BEKTOPH Ba yHTa
Moc DX BEKTOpH MapaMeTpiapH Xap XWi KYypHHHIIIA H(oganaHTaH
(pasHOTHNHBIE TIPU3HAKK) Oymanu. SIbHH, COHJIH, IIKANaIH, MATHIIH,
rpad KN, KaBaJIH Ba X.K.

5. R — aBTOMaTuK &KM AaJIMHUHUCTPATOp TOMOHHIAH
MIAKJUIAHTUPMITAH ¢; DXTUEXK Tanad BekTopiapu acocuaa e; OX
BEKTOpPMHM IIAKUIAHTHUPYBYM  OINEpaTop XucoOnaHamu. SbHH

R
R: C — E nu xocun Kunagu. Arap c;; — BEKTOP NapaMeTpIapu COHIIH
KypuHuIa Oyica, y xoimna R omeparop Marpuia KypUHHIIHIA
n¢oaNaHUIIN MyMKHH, MacaaH,

1 N 1 N
1 N e . L e .

T]. e rl Cl] Cl] 61] 6’1]
A N N
1 N . N 1 N

¢ Tt Tajj Ta;j €tj €tj

R omeparop, omaTaa alroOpUTM, JACTYpHUH TaAbBMHHOT, CYPOBIap
Ba MOJE/UIap Ba XOKa30 KypuHHIIAA Oynumy MyMkuH. Omepatop Ba
9XTUEK OOBEKTIIapu OHpraiukna Xu3Mar OOBEKTIApUHH SpaTau.
Xap Oup DX O0O0BEKTH JXTHEK OOBEKTIApHra MOC OIEepaTop
KYJUTAHWIAIITA XUCOOUIaH HaiIo Oymaam.

Omnepartopmap 53XTHEK OO0EKTH Ma3MyHHIAH KeMuO YHKHO
YU3UKJIH, TUCKPET, CTATUK, IBPUCTUK Kabu U(OIaIaHUIII MYMKUH.
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I D{

Dy

d,

D,

Dy

y]}K\LX\\l

I { €1 G L. Ci3 Cin ...
. C
G Cz C3 Cr
1 2 R3 Bn
111, E{ El E2 E3 En
€1 ... €22 G ... €2 P N | RPN L T RO 7
VR (G Gl (G San] e G
3.4 -pacm. DXnapuu waxkiianmupuiny 6001§uwzapu.
— Oy [-yiyaMJId HWHTEPAaKTHB XHU3MaTiap cuHpu Oymub, 3OX

OOBEKTJIapUHUHT YMYMHH VXIIAIUIMTHAAH TAIIKWI STHITAH KUCM
OXnap cundpunup. ¥; OXnap cundu o0bekrnapunu ymuamu | < N. Ej
man ¥; HE Xocwi Kwimimn y4yH [ omeparop épnammua amanra

OIINPWIIAIA, THHU Ej —F> X j- borkaga Kuu6 aiirranma [ omepatop
xaM R ra yxmabd anropuT™M, AaCTYypHi TabMHUHOT, MOJIENI Ba X0Ka30
OynMUIIN MyMKUH.

Oparna, ¥ HU TOMMII MabIyMOTJIAPHHM HHTEIUIEKTYAJ TaXJIUIN
MacajacH XucoOmaHamu. OXTuéx Tamabmapum acocuma O XIapHU
MIAKUIAHTUPUIITHA OOCKMYMa-00CKUY amaira omwupmiagn Ba y 3.4
pacMa ndosanaHraH.

7. ® — ymymuit xu3mat Typiapu cuddu. by epna,,
®|, = UL,E, @ 5 = ne. =

F = (f1, fo, -, fn) — Xu3MaT KypcaTuiyBuu oObeKTIap. YHHUHT
napaMeTpiapu f; yMymuid xu3mar Typiapu E cuHpumaH Kuiimat
kabyn kwiagd, spHU f; € E (i = 1..n). Opmatma, F xusmar
KypcaTHiIyB4YH 0OBEKTIap CTaHAAPT XU3MaTIapaaH (oiiganaHau.
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Hemak, f; 0OBeKT OSXTHEXKIapura KypcaTWIaauraH Xu3Mar
typnapu e, (t < 8,) G6ynca, y xonaa ynapHu KaHoaTiaHTHpyBud Cp
MabiIyMoTiap R; €paaMuia KaliTa HIIaHAIUTaH Oy ITaji.

Ej xu3mar Typujia MIUIATUIIAMTaH MabIyMOTIap OOIIKa XMu3Mar
Typlapuia XaM HIUIATHIUIIA MyMKHH. bByHu ymymuili xonga
Kyhumarudia oyiamu:

E =%;(G).C = U Ay j=1.nk=1.v,, (2
Oy epaa,, 1 — MOC aITOPUTM PaKaMH, V, — 3apyp MabIyMOTJap COHH.

Ry

Hemak, R;:C; - E; = {eil, ...,eit} t oxTuéxra Kypa IIaKIUITAHTUPHII-
raH Xu3MaT TypH.

MasbaymoTinapan Kaiita unuioBun ‘R; — C; MabirymoTnapHu Ej
XHM3MaT Typura yTKa3yB4H ONepaTop XUCOOIaHA M.
RiCi=E ={e;,...,e;},Ci =v{A: A€ DY = UL, Dy, j = 1..v;}.

Oxtuéxnapaan kenud ynkuO D Tyrutamparu MabiayMoOTIapaaH
Tysunaguran  E;  xusmamiap yMymuil = XM3MaT = KypcaTHII
napameTiapuiaH uoopar.

YMyMmuii  Xu3MaT KYPCATWIN TapMeTpiapu JeraHaa, Oapda
KypcaTHJaJuraH XM3MaTJIApHUHT aCOCHHH TAIIKWI 3TYBUM XH3MaT
Typyiapu, sApHH Oy  XM3MaT  KypcaTUIl  I1apaMeTIapuHU

KOM6I/IHaHI/IfIJ'IapI/I OpKaJin I/IXTI/IépI/Iﬁ 3XTI/Ié)KHI/I TS"J'II/IK
KaHOaTJIaHTUpHUIIIaa Kﬂ'/pcaTI/IJIa,Z[I/IraH Et XU3Matiaap TyYlryHuJIaau.
D = {f. f = (flﬁ EZ! ey En)}: 6y epﬂaa fi - NXnu

NIAKJUIAaHTHUPUII  YY9yH  HMOUIATWIAAWCaH — napaMeTprnap. Yoy
napameTpiap Mmakmyacu @ Tymaman ndonanaiinm (3.5-pacm).

—————————————— &-PyitxaTnan yTum &>-KYpHIIL, OJHIIT
& 3-IIaxcuii caiTiap E3-KUPUTHILI
A4
&12-DJIEKTPOH MoYTa > &4-6axomant
&11-CMC xabapmap &s-Hazopar
A
&o-Tu3uM xabapmuap Ee-thuxpap
Eo-TH3UM TaKIHGbH Es-TaxTHIIIap &7-TacauKIIan

3.5- pacm. Xusmamnaprune yMyMUutiiuk 6eKmopu.
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OHIY yMyMHHA XU3MaT KypCaTHII IHapMETpIapUHU EKU HXTUEK-
Japra Kypa Xu3MariapHH [IAKJUIAHTHPHUII MAacAJacHHHHT MaTeMa-
THK H(OJACHHU KypaMU3.

dapa3 xunainmk, Ousra cuHQUapra axpaTHIraH XH3MaTiiap
Maxkmyacu OepuiraH OViIcHH. Y1apHU OONUTAHFHY MabIyMOTIap EKU
VKyB TaHmaHmanmapu, ne0 aifraiink. by Oepumiaran MabiymoTiap
acocuaa cuHpmap apo mHGOPMATHB, YMYMHI Xoccanapra sra Oyiran
Oenrunap, mnapameTpiap MaXKMyacHHH —aHUKJIAIl — MacajlacuHH
KYWWINIINHA KENTHPAMU3.

VKyB TanmaHManapy Kyinard KypHHHIIA GepHIraH 6yIcHH:

xip v XY Xer v Xy
X = : P X = : - :
x11m1 X{le xl%ml xllcvml
By epra, X = UL, X;, X, nX; = @ (i # j,i,j = 1..k) 6§mub, x},; - p-
9y cHH(TA TETHIIUN j-91 OOBEKTHUHT (XU3MATHHUHT) i-9U OENTHCH; k-
Oepwiran XusMaT CHH(JIAPH COHH, My,- P-4u CHH(Iarn oObeKTIap
COHH.

Q = {x1,x?,...,xN} Genrunap Gomnanrud Qaszocu OepuiraH
O0Ynu0, YHUHT VIIYOBHHHM KaMaWTHpHWIN Taynad STHIraH OVicuH. Y
xonaa myHgah F:X — Y akcmaHTHpUWIN TONMUWII JIO3UMKH, HaTHXKaJa
dimX >» dimY mapr Gaxapwiranma, J(Y) =] (F 0.6 )) - extr
6yacun. By epaa, J(°) —MHPOPMATHBINK ME30HH.

Ymly ymymui XW3MaT KYpcaTWIl MapMeTpIapHH{ aHHUKJIAII
MacanmacuHu eunmn [81]ma kedarupuiran OupopTa ycyn €paamuaa
amasira owmupum MyMkuH. ®akarrmna [81]ma  makcumuzanus
Macanacu euywiraH Oyinca, Oy Xoima sca, yHra Teckapu Oynrax
MUHAMU3AIMS ~ Macanach edymnanud. OnMHT@aH —e4uM  XU3MaT
CUH(IApUHHUHT YMYMHUIA TapaMeTpliap MaKMyacUHH aHHKJIA0 Oepanu.

AXOopoT MyXHUTHAAa OXTHEXKIApra Kypa  XuU3MaTJIapHU
MIAKUIAHTHPUIT ~ MAaTEMaTHK  MOJCIMHA yMyMHH  KypHHUIIIA
Kyingarnda udoaanaimms:

J) =J(F(X)) - extr
F:X->Y
dimX >» dimY
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OnuHran HaTwxanap, CMH(GIap y4yH yMyMud OyiraH mapa-
MeTpiap MaXMyacHUHH aHMKJAIl acocHja SHICUM XU3MaTJIapHU
MIaKJUTAHTHPHII Ba yJIapHU TaKOUM STHII MacalacH e4niIaiy.

Macananuar wiaMmui dapasu Gapua cuH) oO0BEKTIApU YUyH
YMyMHHA OYiraH mapameTpiiap MaXKMyacH SHTM XOCWJ KHJIMHAETTaH
XU3MaT Typy HapaMmeTpiapuaa XaM HIITHPOK 3Tagl FOSCH OJIUHTA
CypWIITaH.

Konran mapamerpnap, y3 HaBOaTHIa agMUHHCTPATOp EKU COXa
MyTaxaccHcIapH, SKCIepTIapy TOMOHHUIaH aHUK/IaHaau. MacamaHuHT
AT HyKTaum HazapuaaH €4MMH Kypwiaguran DXmap 0a3acu KOOUFH
Ty3WIMacuaa Xoualras.

Uxtnépuit f, o0bexr ¢; XW3MaT KypcaTHWII TapaMeTpUaaH
¢onnanannmm yuyn D Tyniamaard A; MabIyMOTra TahCHP KHJIMIITA
pyxcar STHiATaH Oyiaumm Kepak €xku OoIlkaya aWTraHaa OOBEKT
¢doiinananyBuncura ymoy MabiIyMOT OWJIaH WIUIAIra pyxcaT
STWJITAH Ba KOPHM BaKT OWJIaH KYpCaTWITaH BAaKT OPaTHKIAPU MOC
KEJIUIIH 3apyp.

buz sxmuéxmap acocupa DXmapHU INAK/UTAHTHUPHUI MOJENIH Ba
YHUHT TAILKWI 3TyBYMJIapH, ULJIAL )KapaéHu OWIaH TaHUIINO YHKIVIK.

3.1.2. Dnekmpon xuzmamaapru 60wKapye mooeau
AxOopor TH3uMaa (OWAATAHYBUMHUHT OHPOp MaKCaIu
Bazu(aHu  Oaxapumy, MaBJIyMOTIap OWiaH wWOUlAml — KaOu
WMKOHMSTIIADHU MAaBXYJIUTH 3JeKTpoH Xum3MmaT (DX) KypcaTuin
Jednnanu. XusMar — Oy Tu3uMIa Oupop Makcauii (yHKIUSHHA
amMaira OLIMPYBYM KUCM JacTyp €KM KHUUK Moayiaup. Typau
xapaktepaaru DXJIapHH STOHA Ty3WJIMara OJHu0 KEIWHTaH TYIUIaMHU
o0y DX oOazacu (OXbB) netimmamu. DOXb sneMmeHTIapu acocaH
aIrOpUTM, JACTYypHil TabMHUHOT, CYpOBJIap Ba X.K. KYpHUHUIIHJA
makiylauran  Oynmaau. YMmyman onragga HWAM  xusmariap
MaXXMyacHJaH TAalIKWiI TomraH OYynu0, YHHHT MyKaMMaJUIUTH Ba
camapaJopJIuru XU3MaTiapura OOFITHK. NAM OpKaJu
KypcaTHiIaIuraH 3JIeKTPOH XU3MaT acOCaH UKKH Typra aKpaTHIIaIu:
— Crannapt xusmatiap;
— OxTuéxiap acocua MakUIaHTUPUIAAUraH Xu3MaTiap.
CranmapT Xu3Mariap — TAIIKWIOTHUHT (QYHKIHOHAN (aoyms-
TUHH TAIIKWI 3TYBYM OOBeKTNIap OwiaH OOFiMK OynraH MaxOypuit
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Bazu(anapaarn xusMmariap TymuHWIagn. Mucon yuyn OTM yuyH
Kampinap Oymumu, YKyB Oynumu, QaxyasTeTnap, kKadeapamap Ba
MyTaxacCUCIMK WYHalunulapuaard Kkabu Basudangap craHgapT
XU3MaTIap TypKyMHTa Kupagu. DXTUEKIa acocllaHTaH Xu3Matriap —
¢olinananyBun Tamabiaapy acocuia TAIIKWI STHIAJAWTAH XH3MaTiap
06ymn0, y TH3UM aBTOMAaTHK TH3MM TOMOHHMIAH KM aJMUHHUCTPATOPH
TOMOHHMJIaH UILTA0 YUKWIAAH Ba Y HHTEPAKTUB XHUCOOIaHAH.

Ky3nanran Qaomusar yuyn OXmapHH KYpCATHIIHM — TaIIKWI
KWIMIIAA Kapop KaOyn KW Macatach — OXJapHd OOMIKapuIn
Macanmacu 1e0 TymyHwIagM. OXapHH OOLIKApHII — 3XTUEKIAP
MaKMyacHHH  MIAKUIAHTHPHII, — ajTepHaTHB ednMiiap Oa3acHHU
ITaKUIAHTUPHII, Kapop KaOyn KHJIWMII ME30HJapHHH WIIIa0 YHKHIIL
0axoaI MOIeJUTApHHY SPATUIIIAH HOOpaT (GaoIUATHH Y3 MUHTa OJIAJIH.

OXnapHU TaIKWJI STHIIHWHT OOIIKapyB MOJENH — MaBXKy[
MabJIyMoTiapaaH (olaanaHul, SXTUEKIAPHM KaHOATIAHTHUPHUII Ba
Kapop KaOyJl KWIHMINra KYMakjiallyBUM XHU3MaTJIapHU KypcaTHIIIaH
nbopar. DXMapHU TAIKWI STUIIHUHT OOLIKApYB MOJAENHU TY3HIMACH
3.2-pacmpaa kentupuirat [206].

Mbna Tm3uMm daonmuatuna GoimadaHUIAANTaH MabIyMOTIAp
xoimamran Oynca, OXbna ym6y Mb acocuma ¢oiimananyBunra
XHM3MaT KypcaTyBUM OUHUK KOJUIM KUCM JIacTyp, CYPOBIAp sIbHU, KUYUK
MOJTyJIap KOHIanaam.

Ymymuii xonma DXb kydumard caBosuiapra jkaBoO OepuIm
JIO3UM.

e Xu3Mmar Kaiich oOBeKTra TETWILIN Ba yHIArd Kalcu BasudaHu

Oaxkapanu;

e Xu3Mmar TypHIaH Kaiich pmapaxkamaru (oiganaHyBIHIapra

MYIDKaJIJIaHraH;

e XwW3Mar KypcaTull MyAJaTH Ba JaBPUUIIUTH;
e Xwusmatrnas (oiganaHuII HypUKHOMACH;
e XwW3Matr KYpCATUITHUHT TEXHHK Ba TACTYpHi Tainadiap Ba X.K.

Bynnan xypuan®O TypnOmukn, MAMHUHrT acocwil Tarmkuil
sTyBuMiapunaH Owpm Oyiaran OXb MyxuM axaMusIra sra OSKaH.
OXbaarn xu3zmatnap acocuii ABT ycrura Kypunran xkoOuk 6ymuo0,
BAKT capu XxusMamIapHuHr optumd ABT HMMKOHUATIApUHMHT
KeHraiitupamgy Ba MDB Ty3unMacuHM SITOHQIMTHHHM —TabMHUHIIAO,
Hatmwkana MAMuan makmianaau [208].
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Nuku MyXuT 3XTHEKTAPU
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15 Nuxku doitnananysunnapra AVDK sipatuin ‘
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K¥n meb30HIM MacananapHy equIga ‘
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3.2- pacm. DXnapruu mawikun dmuiHune OOWKapys Mooeu.

Hemakx, UAMpa DXb xoburu ¢oiianaHyBIMIapHIHT dXTHEK-
tanabmapu acocuaa OXJapHM MIAKIUIAHTHPHII Ba yIapHU TaKJIUM
THHIIAaH HOOopar.
Kypmiaaurad DXumap 0azacu KOOUFH Ty3WIMAaCUHU KYpUO YUKaMU3.

OXnap 6a3zacu acocaH yduTa KUCMIaH MOOpar, SbHU AACTypHH

OHIU HXTUEKIAPHU KAHOATIAHTUPUIL Y4yH

Ba

TabMHHOTIAp KM  oOmeparop, YMyMHH  Xu3MaTiap

(doitnananyBamIap. -
Jactypuii _TabmuHOTIap OJXiap Ga3acHHUHT 28

acocHii KHCMH OIEpaTtop Ba NACTypUH TabMUHOTHAH | |  pr

nbopar. OnepaTtopia 3apyp MabIyMOTIapHH Kepakyin
OX makira yTKkazyBuu alropuTMiap/aH, yCyJIIapHH Y3

A9ura oJica,
(doiinanaHyBUMIIApHUHAT Tajabimap acocuma IXJIapHU
TaKJIUM 3TyBYH OYUK KON TaCTypIHP.

JacTypuii

TabMUHOT aca \_
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QDoligananyBumnap — KUCMH  MaBxkyn ~OX  TyprlapuaaH
(doiinananumra pyxcar STHIraH 00BEKTIap Ba IMAXCIAPHUHT Tapaka
Ba XyKyKJIapuHHU aHUKJIANIH.

YMyMuid xuzmatriapia MakulaHTUpwiIrad D XIapHUHT YMYMUMA
cuH(Iapra axpaTuirad napameTpiapy JKousamam.

IOxopunarumapan xucobra omnd MTMpa sxtuéxmap acocuaa
OXnmapHy MWaKUTAaHTHPHLT MOJIENUHY niial ankamus (3.3-pacum).

SxTHEKIAp ‘rJ/ AnMEHHCTpATOR
\.

— Sepmudncnu HXnap Gasacudan uinds
¥

INRENCHE KeROKPyeui E XITBMaTHH I aKJUTaHTHPHIL

Sxruéxnap acocuga WMEnax O vy mwaxtnagTHp HID le—

Tannu
Ba HYKH HusMaTnapHEHT YMyMAANUTH &) NapHE aHHKIA 1 .

MyZHT

' Hu KaliTa HITaI oNepaTopH R HE MAKIIaHTHPHII ‘

JacTypu#l TaEMHHOTHH IIAKITAHTH] HIIT ‘

:

B rusmamoan Qolddananiuea

pyrcam Bepui

X Gazacu !

y
F Hactypufi Taruusot | Onepatop @oﬁnmaﬂmqan@

T typu —
Yy Muil zuzMaTiap <+

L D) — marmyMoTiap fazacu Jﬁ

3.3-pacm. DXnapnu waxnranmupuw mooenu.

OXnapHU MAKIUIAHTHPHUII MOAETHIAH KYPHHAAWKH, UXTHEPHUIL
OXTUEKHN IMAKUIAHTHpHUII Oup HeuTa Oockuuwin OYnuO, ymap
Ky#WHaruiapaas noopar:

— DXunapHuHr ¢oinananysuniapyu Ba DXapra Tanad OepyBumiap
TaIKY Ba MYKK MYXUTHIAH KeIu0 YuKany;



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 99

— Tana®Hu mapakamu TH3UM agMUHUCTPATOPH YpraHaad Ba IIaKI-
JMAHTHPaJH. ByHWHT YIyH KyHuIara WIUIApHA aMajra OIIpaiu:
XTUEX OOBEKTH Ba YHHUHT (oiimaJaHyBUNCH JapaKaCHHH
Vpranaau, sibHU:

v DXTuéxHM KaHoaTnaHtupysur DX Typunu DXiap 6Gasacuaa
HU3JIalau;

v’ Arap cypanran DX typu DXiap 6azacuaa MaBxKyj OyiaMaca, y
XON/a SHTH OYMK KOJIU JacTypaaH wubopar DXHH
IAKUTAaHTHPWIIATU. YHIA:

» DXTHEKHU  KAHOATIAHTHUPYBYM  MabiymorTiap Mbnaan
AXPATHIINIIIH;

» DXTHEKHH KaHOATJIaHTUPYBUU XU3MaT Typu
mapaMeTIapuHu aXKPATHUIII;

» MasbiyMOTIapHU KalTa UIIUIAII alrOPUTMIIAPH TaHJIAHHUIIN;

» Mactypuit TAPMHUHOTHH UIUIA0 YUKHUILY;

» llaknmanran Xxu3MatHu JXjap 0a3acura KHPUTHIIL,

v DX Ttanab kunaérran oObeKT Ba (oiiganaHyBuMra pyxcar
OepuIIy.

— HMukm Ba Tamkk MyXHTAard OOBEKT Ba YHHHT (HoimanaHyB-
YUjlapura pyxcar 3TWITaH JapakalapHu acocuja cypamran 29X
TYpH TaKIAM DTHIIAIIH.

bus roxopuna MAMpa xypcatunaguran OXnapHU INaKIIAH-
TUPWIUIIA OOCKUYIApH Ba MOJEIH XaMAa MoJen TapCHUIOTIApUHU
KYypuO uukauK. DHau ODXJIapHH HHTEUICKTyaJUIAIITHPUII Macalia-
CHHHU KapaiMus.

3.2. UHTe/I/IEKTY AT XU3MATIap KYPCATUIIHMHT MATEMAaTHK
Moaeau

Maskyp maparpadnaa axOopoT TH3uMIapu €paaMuaa Kypca-
tunaétran DX WMKOHUSTIAPUHU KCHTAWTUPHIN, XU3MaTIapHH
MHTEIJICKTYaJUIAIITUPUIL ~ MakKcaguaa, Tabumii ¥30exk  Tuimaa
udopanaHrad cypoB MaTHJIApHU Ba MypOXKaaTJIapHU TaxJIMI KUIHLITA
JMHTBUCTUK Tall Ty3WII KOHYH-KOHMJamap Oa3zach MOuiad YMKHIAIH.
UlynuHraek, KOHYH-KOWZa Ba KaluT cy3map Oa3zacu acocuia
Mypo)KaaTiapra, cypoBiapra TH3UMIN paBHIIAa aBTOMATJAIraH
X0na >kaBoO Oepuil y4yH yIapHH (OPMAILIAIITHPUII YCyIJIapu
TaAKUK KuinHaau. HaTtmxkana, MHTENEKTyall XU3Mariap KecuMuia
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CYpoBHOMamap,  Mypo)kaaTiap  MaTHHHH  (OpMaUIAIITHPHUII
QITOPUTMH UWIINa0 YUKWIAAW, SbHH TaOMUP TWIJard MaTHIU
MabIyMOTJIApHHA TU3UMIIM KalTa MIIIAll acOCUAA, MABIyM HAacTypHi
KOHYH-KoMzanapaaH QoiinanaHran xojiaa ax0opoT Typiapura, y30ek
TWMAa udoJaTaHraH MaTHHM MaHTHUKUM KaTIaMJIAIITHPHIN WYITH
OunaH ax00pOT MyXHUTHTa MOCAIITHPHIIT KETMa—KETIIUTH, alNTOPHUTMHU
6aén sTmnaan, ax0opoT MyxuTiapuaa GolgaTaHyBun dXTHEKIAPUHA
KAaHOATIAaHTHPYBYM HHTEJIEKTyasl 3JeKTpoH xu3Mamiap (MOX)
KypcaTHIl TU3UMUHHMHT MaTeMaTHK MOJEIMHU KypHII Ba JAacTypHil
ACOCHHM MIIUTa0 YMKHUII Macajacu ¥3 edMMUHU Tonaau [56, 102, 175,
176, 184, 186, 199, 200, 204].

AxGopor wmyxuTinapuma —kypcarmnaamrad  OX — MbamHT
TY3WJIMaBHH DIIEMEHTIApH Ba yJlapJard MabiIyMOTIApHH KaWTa
WIIJal acocuia MakutaHTupmiaau. Senu, OXmap 6a3acu axGopor
MyxuTHH MDb »snemeHT/apura Mypo’kaaTHapHH TallKHI —3THII,
peNsIMOH amMayap OaXapHlll Ba MabJyMOTIapHH WHTEIUIEKTYyall
TaxJIMuIapu EpAaMuia 3apypuil aHg03aal KUMMaTIU MablyMOTIapHU
IIAKJUTAHTHPHUII  yYyH SpaTwiral Typiu MaTeMaTHK MOJeN Ba
ylapJard alropuTwiIapaaH ubopar OYiraH nacTypuil TabMHHOTIIAp
Maxmyacuanp. byara mumcon cudaruma OTM  JKuTyBUMIapHHHT
HWUIMK Wil GaoMATHHA MOHUTOPUHI KWITyBYM €KH TanabalapHHUHT
JaBOMaTH Ba Oy XakIard XHcoOOTIapHH TabMUHIA0 OepyBUM IacTyp
MOJYJIApHU KEITHPHII MyMKHH.

Xo3upru aaBpaa (oiigamaHyBUmIap Tanab-dXTUEKIMHE ax00pOT
MYyXUTJIAapUAa TaKAUM S3TWIAETraH HHTEPAKTUB xuzMamiap [W24]
OumaH craHmapT (¢opMmarTiapiard oYWK MabiaymoTiaap [W25]
KaHOATJaHAUPMACIUTM MYyMKUH. DByHnmail xonarnapna 3SXTHUEXKHHU
KaHOATJIaHTUPYBUM axOopomiapHu MyxuT Mbnan makmmanTupumn
yuyH anbarTa QoiinanaHyBungaH Maxcyc OMIMM, Majaka Ba KYHMK-
Mara sra Oymumm Tanmald STHimaan. AMMO, axO0opoT XaB()CH3NIHUTH Ba
WIIOHWIMJIMK ~MacaJlapuHH WHoOaTtra onmb QoiizamanyBumiapra
MyXUTHUHT MDb Owman TYFpumaH-TyFpu WIIIaNUIapUra pyxcaT
OepuimMaiiau.

Kymumnuk xonarnapna QoiiganaHyBUMHU SIHTH KYHAAIHKIH
Tabuuii  Tamab-MypokaaTiiapu Ba cypoBHOMmamapra VAMHHHT
MaBXy/a Xu3Mmariap Oazacu jxaBoO Oepa ommaiinn. By sca sHrH
MaTHJIM CYpoBiIapra aBTOMAaTJIAIITaH XOJJa acOCIH >KaBOO OJHII
MyaMMOCHHH KeITHpHO uYHMKapaan. MyaMMOHM Xall KWJIHIIZAard
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OyHnmaii aBroMar >kaBo0 Oepwin >kapaHWHH TaIIKWI OSTHII Ba
OorkapuI NAMpna HWHTEJUIEKTyall XU3MaTIapHU amaJira
OIIMPUITAHIMTHHA OWJITUpaIH

busra Tabumii THIAa CYpOBHOMa MaTHH OpKaiH H(oJalaHTaH
9XTUEX Oepuiaran O0ynmmuO, axO0pOoT MYXHTHAAH ymOy 3XTHEXKIAPHU
KAHOAQTIAHTUPHUINTA KyMaKIAIIaJuTaH WHTEIUIEKTyall —XW3Matiap
KYPCaTHIIHA MaTEeMaTHK MOJENH, aITOPUTMIAPH XaMaa IacTypuit
TABbMUHOTHHHU SPATHI Tanad STUIraH OYICHH.

Kyiiunran wMacananu euuniia jJacTiad TaOuuil THiaaaru
mManTaap (TTM)Hu KoMmplOTEp THUIUTA YTKa3WIl (TpaHCIALUS
KWIHMII) y4yH OepwiraH MaTH ycThla MOpP(QOJIOTHK, CHHTaKCHK,
CEeMaHTHK TaxJImap onud Oopwmiammu yo3uM. byHmait macamamap
OwiaH NIYFYJUIaHYBYH KOMIIBIOTEp JHMHTBUCTHUKACH OYTYHTH KyHIIA
aHYa OTyKJapra JpuIMO, HATIKAAAa TapKUMOH KaOW macTypriap
sipaTwirad. MaTHIapHU TaxJIMUIApUHH IOPUTHINAA Xap OUp TaOuwii
TAJTHU Yy3ura Xxoc EHaamryBilapu — “Omnumiap ©Oasacu” Ba THI
“Myrat” MaBxya OYJIUINN MyXUM axaMHUATTa ora.

busra Mawnymku, pensuuoH Mbparm  Mabnymotnapra
MypoxxaaTinapad SQL cypoBnap THiIM OpKad amaira OLIMpPUIIAIH.
Tabuuii Tunmaru matH opkanu MAMra KwiMHagWraH Mypo)Kaat-
napan SQL cypoBura aBTOMaTUK Yrupuinl OViimdya onmmiap TOMO-
HUJAH  KYyNruHa  WIMHRH-aMalldii  HaTKajlapra  J3pUIIHITaH
[42,90,92,94,102,121,148-162]. AMMo MaHOamapia TaOMHUH THIIIATA
MaHTJIapHHU TaXJFJI STUII AYHEBHH PHBOXIAHTAaH THUIAp (MacanaH,
WHTJIM3 Ba pyC TWUIAPH) Y4YyH YpraHwiauO, YIapHHHT acOCHHU
“cysmap syraTw’ Ba MaTH TY3WIMIIMHHA H(OJATOBYM “‘Omummiiap
Oazacu” xucoOIaHa M.

Kyiiunran wMacanmanu eduin ax0opoT MyXWTHAa OepuiraH
SXTUEKIIAPHU KAHOATIAHTUPUILNTa KYMakIallaJuraH HHTEUIEKTYyall
XU3MaTiap KOOWK THU3MMHUHHU spatuiml Owinan Oornmk. Tamab
STHIIAETTaH MACTYpPUil MaTeMAaTUK TAbMUHOTHHH KypHUINa KyWHaard
Bazmudanap KeTMa-KETIUKHU SUUIII JIO3UM OYIIaIn:

— 3apypuil Oenrmiamnuiap, KOWZamap Ba Maxcyc Oa3aJapHU

KHPUTHIIT;

— “HHCOH-KOMIIBIOTEP” TAMOMMIINIA MATHHU (OpMAaIIAIITUPHILI,
— (opman Ba HOGoOpMa FXTUEKTAp 0a3aCHHH MAKTAHTHPHILL,
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Ky3nanaérran pacTypuil TabMUHOT TY3WIUIIMHA YMyMHH

MaTeMaTHK MOJIEIUHU KyHnaarudya KeITUpUIl MyMKuH [ 176].
S—E—5D

Oy epaa,, S — cypoB MaTHH, E — sxTHENKIAp Oa3acH, D — MabIyMoOTIap
6azacu (2.1. -maparpac), F' — MaTHHE (hOpMAJUTAIITHPHII OTIEPATOPH,
[ — Xu3MatTnapHy MWAaKUIAaHTUPYBYH onepatop. Oneparop — Kougaap,
ITOpUTMIIAp, WIAKJUIap, aHjo3ayiap, yciayOoimap Ba JacTypHid
TabMHHOTIAP Kabu OriuMmIIap 6asacumup.

OHan ymlOy MOJENHUHT Xap OWp »JIeMEeHTH Ba ylapAard
*apa€Hiap xakuaa 6atagcui TyxTanuo yramus.

3.2.1. 3apypuii mywynuanap, 6enzunau éa maxcyc bazanap
Tabpud. MHTEmIeKTYaN 3eKTPOH XU3Matiap Aeranaa axoopoT
MYXHTH MabJIyMOTIapu épaamuna QoiiianaHyByd TOMOHHIAH
KHPUTWITAH CYpOBHOMAara peajl BaKT OpaJIMFUJArd aBTOMATJIallraH
eTapiM Ba TYyTrajUylaHTaH >kKaBoOJIapHW OEpHIIHM TAbMHHJIOBYH
XHU3MaTiIap TyIIyHUIAOH.
Kanur cy3aap 6a3zacu
WnTennexTyan 5SIEKTPOH XHU3MAaTJIapiapHU I[IAKUIaHTUPULI,
TAIIKWJI 3TUII Ba yHM OOIIKApUIINATM 3HI acOCUH MacajajaplaH
Oupn Tabumii THIAAa WQoAATaHTaH OOIUIAHFUY MabIYMOTIApHU
MalliHa  TYIIyHAAWTaH [makaga  (GOpMaUIAITHPUID  OYIH0
xucoOaaHaan. by mMacamaHu €YMITHWHT SHT caMapajid ycyJapuuaH
Oupu axO0OpOT MYXUTH XapakTepuJaH Kennbd yukkan xonga Mb
Ty3wiIMacuHu udomagoBun kamuT cy3map Oazacu  (KCB) Hu
[IAJUTAHTUPUII (aTaManap JyFaTUHU SPaTUII) Ba TaKKOCIALIIHP.
KCBHE maxkiIaHTHpUINZaH Makcaa OepuiraH CcYpoB MaTHHHU
KaTjamiiapra axparu0 onumra Kymakmamumaap. Y y3una MBauHaT
Ty3unMaBui Xycycustiaapuau yuta (SO, ST, SL) MaHTHKUM cuH(}
opkanu akc srrupaau: K = {S0, ST, SL}.
By manTukuit cungapuu Kyinaarnda udogananmMus:
1—cung. SO - Kagsamnap. D (Mb) parm  X; cuHpIapHMHT
(>kaIBaNJIAPHUHT) YMYMUH XyCYCUSTIApHUHU TaCBUPJIAIH.
2 —cund. ST Maiinonnap. X; cuH(aapaard >I€MEHTJIAPHUHT
XyCYyCHATIApH.
3 — cund. SL — bormuknuk. X; Ba X; cHH(IApHUHT §3ap0 OOFIAHMII
MyHOCA0aTHHU U(oIaTakIu.
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SO cungu (rscadsan nomnapu)

id_SO — X maxcyc koou
name_SO — X 6azadazu nomu
commet SO — X kanum cyzniap

id_ST — A snemenm maxcyc koou id_SL — b6oenanuwinu maxcyc koou
id_SO — X maxcyc koou idl_ST — A; ampubym maxcyc koou
| 2 _
name_ST — A ampubym nomu L id2_ST — Aj ampubym maxcyc koou
commet ST — A kanum cysnap type_SL —6oznanuw mypu
commet_SL — karum cyziap

3.5-pacm. Kanum cysiap b6azacunune uH@ono2sux my3uimacu.

Mucon yuyH, Mbnaru Tarabanap xamsamu (1-cund), tamadamap
JKaIIBATAATH YHUHT meneghon pakamu (2-cuHd) Ba Tanabdanap xaasainm
OrtaH OOIIKa YKaBAJUTAPHUHMHT ¥3ap0 MaHTHKUH OOFMKIHTH (3-cHHO).

Jlemaxk [OKOpWAa KeNTHPWITaH y4Ta CHH( OpKalu HXTHEPUI
ax6opoT Mmyxutu Mbuu udonanam MmyMmkuH (3.6-pacm).
Tabumii THAKATH MATH TY3WJIHIIH KOUAAJApH

AXOOpOT MyXUTHTa KHPUTWIAETIaH CYPOB-MAaTHHUHT MaHTHUKaH
TYFPU Ba MABHOJMUTHUHY TaXJIMI KWIAI (TEKITUHIN) YIYH aBBajO Tall
TY3WIMIIN KOWJAJIAPWHU aHIIATyBYM OwimMiap 0asach MaBXKy[
OynmuIy, SPHM YHM KYpHIINMH3 3apyp. MaTHUHHMHT TYFPHINTHHH
aHWKJaNIa Xap Oup TaOMuil THIHUHT THI anudOOCH Ba CEMaHTHK
Ty3WINII Koupanapugad dovnamanmnaan. Tun amudOocu KymUMimK
Oapua TaOuM THJUIAP YYYH YXIIAll, aMMO CEMaHTHK TY3WJIUII KOHIa-
nmapu Typiauda Oyiamu. CUMBOUIAp — MAHTUKHHUHT (opMasuiariraH
TN  anupOOCHHU TamKWi JTagd. MaHTHKAa WKKATa THI —
MpeIuKaTIap MAaHTHFU THITU Ba MyJ0Xa3ajap MAaHTHFH THIIH MaBXKY]I.

Myuioxa3ajiap MAHTHFHM XyKMJIADHHUHT WYKUA TY3WIALIMHU
YpraHuIigad dYeTnamuo, YIApHUHT Y3ap0 MaHTHKUH alloKaCHHHU
xucoOra OJITaH XoJJa MyXOKamMa KWIWII JKapaHUHU — TaXJIHI
Kwiaaurad (opMmauramraH MaHTHKWA cuUcTeMmamup. Mymoxasanap
MaHTUFH TWiH amudOocu, udomanap TabpUGIapUHA Ba YIapHHHT
TaJKWH KWIMHUIIMHA Y3 Waura onagu. XycycaH, Oy Twi amudoocu
KyHugaruiap/a Talkuil TONTaH:

O p, ¢, F — TIPOIO3UIMOHAN Y3rapyBUWIAp, SIbHA XyKMIIAp yYyH
CUMBOJLIAP.
O A — KOHBIOHKYUS Oeneucu («Bay, «XaMm», «XaMJia» Kaowu);
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0 V — Oustonkyusa Oeneucu («€», «€xm», «EXym» Kabu cy3mapra
TYFpHU Kenaan);

o —> — umnauxayus beneucu («Arap ... 06yica, - ... 6ymaan»);

© — oksusanenmiux beneucu («dakar Ba Gakar MyHIAKH...»);
0 = — unkop Kunuw dOeneucu («dMacy, «OyIMaran» kabu cyzimap

TYFPU KEIAIN).

Ipenukaraap MAaHTHFH — MyXOKaMa JKapa8HUHN XyKMIIADHHHT
WYKH TY3WIUIIUHA XUCcoOra OliraH Xoyjga YpranyBud (opMaiairald
MaHTUKUI cuctemanup. [Ipeaukatnap mManTuru anudOocu Mynoxasa-
Jap MaHTUFU anudOocHra SHrU CHUMBOJUIAP KYIIUII OPKAIH XOCHI
KWIWHAIW. Ynap:

O

o a, B, C,..., — IPeIMET HOMJIIAPUHHU H()OTATOBIN CHMBOJIIAP.
o X, Y, Z..., — IPEAMETIAPHUHT YMYMHUH HOMIIAPUHHU OWIIIUPYBUH
CHMBOJLITAP.

o P, Q" R'..., P", Q" R" — npenukaropnap y4yH CHMBOLIAp,
OyHna 1-Oup YpHHIM NMPEIUKATOPHU, 2-UKKH YPUHIIN TIpeAHnKa-
TOPHU OWMJITUPAIH.

o XYKMHHUHT MHUKIOPUHH OWITUPYBYH CHUMBOJUIAp: V — yMyMHH-
MUK KBaHTOpH (yHra «0apua», «xap Oup», «xed Oup» kadu
cy3nap) Ba 3 — MaBKyUIMK KBaHTOpU («0ab3nm», «aprum» KaOu
cy3map).

Cy3 Kymmmuanapu — npeavkaTiapra HucOaran ypry Oepuniga
Ba CHUMBOJUIAD MAabHOJMIMHU OLIMpHUILIA KynaHuiaau. dDoiipana-
HYBYHU ax00pOT MYXHUTHAAH aXOOPOTIAPHU KUUPHUII YHYMIOPJIUTUHU
OLIMPHINAA KHPUTWITAH axOOpOTHH MabHOBUI  axaMHUSATIUCU
axparu0 onuHaau. by geranu OepwiraH ramuaru Mop(beManapHHz9
npepukc Ba cyddukcrnapmaH (KymmMMyYanap) —TO3aJalUTATHHU
aHrnaraad. byHUHT y4yH TH3UMIa P— CY3 KymuMyaiapu 0a3zacuHU
TaLIKWI STaMu3° . MHcoI yuyH,

P={ “nune”, “oan”, “nap”, “ea”, ...}.

3.2.2. Humennekmyan Xusmamuap y4uyH cypoeé Mamuu my3uml
Kouoanapu
AxOoporT MyxuTnapura OepwiraH TaOuMMi THUINAarun CYpoB
MaTHUHH (POPMAJUIAIITUPUII, SHHH MaTHHH aBTOMAaTUK TU3uM Mbra

9 . . . . .
% Cy3HUHr Y3aru ki aCOCHH HEru3 cy3
30 % o o

0 ¢§3 o1 Ba CY3 OXMPH Ky IIMMUANap



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 105

MOCIAIITHPHII EKM KOMITHIOTEP THIIUTA TPAHCIISINS KWIHII Macanacu
TyrajuylaHMarad Joi3ap0 MyaMMmolnapaaH xucobmaHanu. TabOuwmit
TWIHA KOMIIBIOTEpP TWJIMTAa TPaHCISIIMA KWIMII JeraHia Haszapaa
TYTWITaH TaOMUI TWIIHUHT TaxX)IWj KWIMHHUIIH MaTeMaTHK TOMOH/aH
eTapii Japakafa ¥3 e4MMHHHU TONTaH, MaBxXyJl Ommumiap 6a3acura
TasHTaH XOJJAa MAaTHHU (hopMautalTHpUII Wynu OWIaH aBTOMATHK
Tap3na €xu ¢oimamaHyBUM ydyH WIIIa0 YMKWITAH Maxcyc Tabuumit
Tin uHTepdelicn opkamu TH3uM Mb y4uyH MammHa CYpOBH TWIITa
VTkaszum TymyHmwiaad. PoinanayBumiapHi TaOUMH THIIArH CYPOB
MaTHUHU MDB cypoBH TUiMra TpaHCISLUS KWINHIIAA OJUMIIAP
TOMOHHJIAH PUBOKJIAHTaH pyC, MHTIN3 KaOW TWiJapAard MaTHHHU
MOpP(OJIOTHK, CHHTAKTHK Ba CEMAaHTHK OOCKMYIap/a TaxJImin Oyinda
TaAKUKOTIAp onud Oopwiran. JKymmaman, Oy wacama OwiaH
JI.B.HaiixaHoBa pyC THUIMIard MaTHHHU sQL* CYpoBJIap TWJIMra
Yyrupum mMofend 3 JUK TaMOWWIHMIA (JUHTBUCTUK MOJET — MAaTHHU
KaiiTa MWIUTAIIHUHT 0Oa3aBUi MEXaHU3MHU — acCOIHalMsIaHTaH
npoueaypa) Ul oputrad. by epaa, MaTHIapHU TaxJIui KWIMIIAA PYC
THJIMIATH CY3ap JIyFaTH, KeJIUIIUKIIAp, CY3 ICOBUMIIAPH, 3aMOHJIap Ba
[Iaxciapra axparwirad xonjga Owinmiap 6asacu Kypwind, MaTHHU
JEKCUK, MOP(QOJOTHK, CEMaHTHK TaXIMJUIAPH MATEMaTHK HyKTau
HazapaaH ypranwirad. KommbploTep JIMHIBHCTHKacH — (aHHIa
TalyIapHUHT JacTIa0KH TYFPU KOHCTPYKIMSICH THJI TpaMMaTHKach
AKCHOMACH WHTIU3 THIN YUYYH 92a-tkecum+mynoupyeuu-+xyon, y30ex
TWIH YYyH 3ca 2ea+mynoupysyu+xonr+recum (+KEHTaUTUPHUITAH
Oapax Tal) KYypUHUILAArH (GopMynanap OpKaiu KypcaTuiaaad. AMMO
Oy MaBXyl MYyaMMOHHMHT axO0OpOoT MyXHWTHra HucOaTaH TYIUK
EUWJITAaH Macana 3Mac. YMyMHH XOJja aWTaguraH Oyicak, TYpKHid
TWIap/ia Tall TY3WIMIIHHUHT 0Oa3aBUil MaTeMaTHK acoCH HILIad
ypkuMaras. Uy cababmu TypKuil THIZArd MaTHHU TaxXJIHI 3THII Ba
Oomka THWUIapra VYTUpHUINAAa MyKaMMal JacTypHd TabMHHOTIAD
sIpaTUIl UMKOHUSITU UK.

IOxopuaarn MmyamMmMoHH XpcoOra osraH xojjaa, Ou3 (akarruHa
¥30eK THIMOArd ONIUE CYpPOB KYPHHHIIIArd MaTHHH (hopMasuiali-
TUPHUINHYU 1apTau Typaa MAMrnapu ydyH HCTHCHOIM “CYpoB ram
TY3WIHNI Kowaanapu HU kuputamus [200]. YmlOy maxcyc TH3UMIIA
Koujanap Kyiunarmimapaad noopar:

31 SQL — Structured Query Language - cTpyKTypananiras cypoBiap THIH
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Koupa 1:

Koupna 2:

Koupa 3:
Kouna 4:
Kouna 5:
Konpa 6:
Konpa 7:

Kouna 8:

bepunran matHzaa npoGen (0¥ YpuH) OpKamy axpaTHITraH

CHUMBOJLIIAp TYTUIaMU cy3nap AeHunaau.

Arap mMaTHAa KYIITUPHOKKA OJIMHTAH Cy3Jlap KaTHalica, y

X0J/Ia ymoy KYIITHPHOK OpaJIMFU OWTTa c¥3 1e0 KaOyi
STHITAJH.

Marnagarun cy3nmapauar KCbra mocmapu o0bekT 11e0
IOPUTHIIA M.

CypoB MaTHM WKKW OYJIakiaH aHWKIOBYM Ba aHHKJIA-
HYBYHJIaH HOOpAaT.

Arap MaTHIa OOBEKT KHWiiMatra sra Oyica, aHUKJIOBYH,
aKCHHYa KMHMaTra ora 6ynMaca, aHMKJaHyBYM OYIaau.
AHUKIOBUMIapra Myloxaszajmap (ram Oymakiapu) 1e6
aliTinamu.

MaHTnapia aHWKIOBYMHHUHT KHHMATiapu OOBEKTAaH
OJIIVH KeIaIH.

OOwexTiap ¢axar OepwiaraH KajduT Ccy3i1ap OpKalIH
AQHUKJIaHATH.

Kounga 9: MatHaa Oup HeuTa aHMKJIOBUM Ba aHUKJIAHYBYM OYIHIIA

Komnpna 10:

Koupga 11:

Konpa 12:

Konpa 13:

MYMKHH.
Arap mynoxasaga Qakar OMTTa KMHMAaT WIITHPOK 3Tca, Y
xonma OOBeKT OWiaH KUHMaT ypracWia TEHINHK (=)
MyHOCa0aTy YpHaTHIIA/IH.

Arap mynoxaszaga Oup HeuTa KMIMaTWwiIap HINTHPOK 3TcCa
Ba ymap Bepryn “,” OGemrucu, “Ba”, “xam”, “éxm”’ Kabu
cy3 OoryoBnapu OumaH OofiaHca, y XoOJijAa YJIapHHHT
Oapuacu “Ba” (A) OOFIOBUM MABHOCHAA WIIUIATHIIAIM.
Mynoxaza  0o0BbeKTH Ba  KHWMaTiapu  ypracuua
TETHIIUTHIINK (€ ) MyHOCa0aTH YpHATHIAN.

Arap MynoxasanapiaH KeWMMH HHKOp KHIyBYM ‘“Imac”,
“ramkapu’, “OymMaran” kabu cys3nmap MaBxyn Oyica, y
Xona Mynoxaza KuiiMar(ap)ura Oekopiam  (—)
MyHOca0aTu YpHaTHIAAH.

Arap wMmyJnoxazajap ypracuia Xed KaHJaal OoFIaHMII
MyHOocabatu O¥yiMaca, spHU mpoben Oyica, y Xoima
MyJoxasamap  ypracura  “Ba”  (A)  MyHOcabaTH
VpHaTUIAIN.

13
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Konna 14: Arap matH OupiaH OpTHK MyJOXas3aid Ba MyJoxasajap
Vypracuma Bepryn “,” Oenrucu, “Ba”, “xam(ma)” kaOwu
OornoBumiIap MaBXyZ Oyica, y Xoiga Mysoxasajap
Vypracura “Ba” (&,A) MyHOcabaTH YpHaTHIAAM Ba
MyJioXaszajap Ma)XMyacu XOCHJI 3TUIaIu.

Kouna 15: Arap MatH Mynoxazamap Maxkumyacuma “€”, “éxu” xabm
OoFIIOBUMIIAp MaBXKyH Oyica, y Xoija MyJoxa3amap
MakMycH ypracura “€xu” (V) MyHOCa0aTH YpHATHIIAIH.

Konna 16: Matanarn cyzmap TapkuOumaH Qakar ¥3aKk  KHCMH
@KpaTHO OMTMHAIM.

Koupna 17: MaTHAarn aHUKJIOBYM Ba aHWKJIAHYBUYMJIAPHU KOWUJIAITYB
YpuHIapn — anMamm® ~ KeNWIId MaTH  MabHOCHHHU
y3rapmaiiam.

FGen, v X ) 2 Yz, ..., 20)
F-anuxnosuu, x-anuxknoguu ob6vexmu, y-00vekm KuumMamu, n-CoHu.
Y- anuxnanysuu, z - anuxnranyeuu obvekmaap, m — COHU.

Kentupuiran ucTUCHONM “CYPOB Tall TY3WIWII KOUJadapu’ 1aru
MyJIOXa3aJapHd aMaJHi-MaTeMaTUK >KMXATAaH aHUK TYIIyHHUIIra
épmam OepanuraH HaMyHABHI MaHTHK YKaIBaJTMHA KHPUTAMH3.

Mynoxazanap M;| M, M; | M,
Kuiimamnap xt | xd, x2 | xd,x2 | x]
Kuiimamnap mynocabamu = € € =
Kuiimam unxopnueu - -
Obvexm Yi| Y2 Y3 | Va
Ob6vexm myHocabamu A A
Mynoxasanap madicmyacu mynocabamu \%

By mynoxazanu MaHTHK >KaJBaJIJard MaTeMaTUK H(OTaTaHHIITN
Kyluaruya:
((yl = x]] )/\ (yz <€ (x;axzz))/\ (y3 & (x;,xf)))v (y4 * xz]t)'
Ymby wmynoxaza (QOpMyJIaCHHHM TajJKWH KWIaguraH OyJcak,
yamarn M;, M, Ba M; Mynoxaszamapjard I[mapTiap Ouprajiukna
Oaxapmanu Eku M, Mynoxasa YpuHIn OYiamu.
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Mucon: Axbopom mexnonoeusiapu gaxyiememu Kopxounanap
cepeucu mymaxaccucaueu 1,2 ea 4 xypc 726-11 éxu 726-15 eypyx ma-
aabanrapu

Bepunran MaTHHU aHHMKIOBYM Ba aHHUKIAHYBYMJIAPHU Taml
Oynaximapura xamaa yJlapHH OOBEKT Ba KUHMAaTIapra aKpaTHIHIIN
Kydumaruda 0ymamnu:

lan MatH KCb
Oymakmapu
1 AXOOpOT TEXHOJIO- - KUHAMAT
THsIIapu
paxyabTeTn + 00BbeKT
2 Kopxonanap ceppu-| - KuimMaT
cH
AHHKIOBHH MYTaxaccuCJIUru + 00beKT
3 1,2,4 - Kuiimatiiap
Kypc¢ + 00BbeKT
4 726-11, 726-15 - | Kuiimatnap
rypyx + 00beKT
AHUKJTaHyBYH Tasabagapu + 00BeKT

Nmna®é uukuiran KeHrayB4d Koujamap MakKMyacHIaH
¢olinananyBUnHH Y30€K TWINAArW MATHIM SXTUEKHMHU KaHOATIaH-
TUPUIIZA MYXHUT OwinMiap Oa3aCHHM INAKIDIAHTHPUII Ba CYPOK
MaTHJapHH (opMammamTHpumiia KeHr KyiuraHwiagn. Hatmkama
OepwiraH MaTHHU KaiiTa umIam opkKaidu aBToMmariamran SQL
CYPOBJIApUHHU TY3HUILIHUHT aCOCIN UMKOHUSTIApY Naiao Oyaaauy.

3.2.3. Mamnunu hopmannawmupun 6a KAmMaamMaauimupui

@opmatamTupuin 0y — TaOMUH THIAArM MaTHHH TH3HMIIH
KalTa WA, MablIlyM AacTypHi KOHYH-KOHJAJIap acocuaa ax0opoT
Typllapura axpaThml #Wynmu OwinaH ax0opoT MyxuTH Oa3acura
MOCTAIITHPHILAND.

Marnnapan ¢opMaUTaIITHPUIIT Mypakkad xapa€H 0ynmnb, yHIa
SKCHepTNIap Ba MHTEJUIEKTyal TH3MMJIApAard Mmacajanap, sKyMmiaaaH
Oommumitap 0a3acu, JIMHTBUCTHK, CEMAaHTHK, MAaTEMaTHK TAbMHHOT Ba
TEXHOJIOTHSJIap MaKMyacHHH OHprajivkaa oJub OOpHII JIO3MM.
dopmamamTUpuIn Oyiiudya onub OGOpHiIraH TaaKUKOTIAp HATHXKa-
cuja Kymnab ycysuiap Ba anropurmiiap unurad yukwirad. Hatwkanap
¥3 ypHHma OepwiraH MaHT TWiWra HucOaTan OYmuO, OGapYacHHUHT
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acocuga KCB Ba ommumitap 6azacu éraau. dopMauiamTupunr xapaé-
HU FOKOpUAA KENTUPWITaH HWCTHCHONIM KOHYH-KOWIalapra TasHTaH
xonna MAMpa doiinananysun uaTepdeiicn opkanm onud Gopumany.

Ouan (opMammamTHpHUII MacajacH ydyH Oepwiran S cypoB
MaTHHHU KaTJaMJIALITHPUII kapaHUHU TaJKUK Kuwiamus. By ycymnna
Oepuiran mpactiabku axoopotHu Kaiita mnutamaa KCBb 6azacu xyna
MYXHUM YPUH TYTaJu.

Karnammamrupumga 013 KyHuaara HKKATa YCyJTUHE KapaiMu3:

® aBTOMATHK KATIAMJIAMITHPUIITHUHT aJlTOPATMHUK YCYIIH;
® MaTH KUPHUTUIITHWHT HHTEJUIEKTYal KOJMIUIAMITHPUIITAH YCYIIH.

Asmomamux  xamaamnawmupuwi  areopummu  KCb  Ba
KHPUTWITaH Koudajap Oylimda OepwiraH cypoB MaTHHH 6 KaTjiamra
axparaad. by KaTiamiapra aHWKJIOBYM Ba aHWKJIAHYBYH, KUIMaTiap
MyHOCa0aTH Ba WHKOPH, MyJoXas3ajap Ba MyJjoxasajlap MakMyach
Yypracumarm MyHOcabariap KHpaad. KaTiaMmiamTupum airopur-
MUHUHT Xap Oup Oockuumaa ajoxuaa [JacTypuil MexaHH3
WIIaTWIa . YMyMHH XONAa TaaKWK OTWIAETraH ajJropuTMIa
KyHuAara Makcaaiu Bazudanap ¥3 eqUMIHU TOMATH:

e matHHU KCbra Mociuk napaxacuHu aHUKJIaI;,
e MaTHHH AaHUKJIOBUM (MyJioxa3a) Ba aHHUKJIAHYBUMJIapra

XKPATHILL

e MyJjoOxXazajlap MaXMyacH  ypTacumard  MyHoca0aTIapHH
XKPATHILL
MyJI0Xa3a MyHOca0aTIapiHN aHHUKJIAIII;
MYJIOXa3aHUHI UHKOPJIUTUHU YpHATHIL;
MyJioXa3zajap ypracuaard MyHoca0aTIapHH YPHATHIIL
MyJIOXa3a KHiMaTJIapu ypTacuaHu MyHOcabaTIapHu YpHATHIII,
MaTHJAArd HOMJIAHWIIUIAP, KUCKapTMalap, UcM-Inapd, COHIN Ba
CaHAJIM MabIyMOTJIAPHH aXXKPATHUIIL.
Marnparu cy3napauar KCbparu €3yBrnapura MOCIHK Japaxa-
CHHH ypHATWITaH ME30HJIAp AacoCHAa aHUKJIall yCyl Ba
anroputmiapu 3.3-naparpada TaaKuK STUIAIH.

Masbnymku, Oepwirad S MartH cy3nap MaxmyacwIaH HOOparT.
Katnamnamrmupuin MacanaciHi €YHIlia MAaTHIATH CY3/ap COHUTA MOC
W' ={0]s;:i = 1..n} (I = 0..6) 6} KUIMATIN BEKTOP KUPUTHIMIIN
3apyp. By BekTop KaTopiapu cypoB MaTHHM KaTIaMJIAIITUPHIITHUHT Xap
Oup OOoCKIUHIA KeTaMa-KeT TYITUPUITHO OOprIIa .

0-katiam — cy3aap Kataamu. [Jactna® asmomamux
Kamaamaawmupuwl  areopummuna S MaTHAATH Cy37map >KOWITAIIyB
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nosumusicu  Oyitnua WO = {WL-O =(s;,d),d = (0,1)} BEKTOPHHUHT
anemeHTnapura Oepwiaau. by epaa, KYIITHPHOK WYU Ba aXKPaTHII
6enrunapu (Bepren kabm) 6utTa cy3 xucobmanagu. Arap d=0 6yica,
Oy axparuml Oenrrucu SKaHIMTHHH Owmnmupamu. Kartmammamrupwin
QITOPUTMHHH aHUK MUCOJI OnIaH oind Gopamus.

S={aa, “b b” Ba cc xx mm qq yy amac uu éku hh gg zz ee}

112]3/4|5]|6]7| 8 [9]10] 11 [12]13 [14|15]16|17
w|nn|aa|, |bb|Ba|cc|xx|mm|qq|yy |amac|uu|ékn|hh|gg|zz|ee
di1]1 010111117 1 11 [1/1]1]1

W’

MatHnan 1-6 KaTJaMJIapHHK aXXpaTHO OJIMII MyXHM aXaMHsTra ora.

1-kaTIaM—00beKTIap. wo = {Wio } BEKTOPHUHT d#0
anemenTnapuaan (0-katmam) KCbra wocmurum Oyitmua Tamiad
wt = {Wll BEKTOp 2neMeHTiIapura (1-kariam) Kyaupuiaim.

wt ={w! = (c, p?, pt, v7, i, P}

Oy epna,, . KCbnan Tonmiran o0seKTap, p? TOMMJITaH KaJIUT CY3HUHT
TapTHO paKaMwu, pil TOIMWITaH KaJWUT CY3HHHT S MaTHIArd KOWJIAIIyB
HHCKCH, piz TOMWITaH KaUT Cy3ra MOC OOBEKT HOMHU KYpCaTHIIaIu.
pl-3 =(0,1) OOBEKTHHHT AHWKJIOBYM EKH AHWKJIAHYBYH ODKAHJIUTHHH
aHrjgatud, yHu KuiiMaTh 4-kamiamaa aHukiganagd. KCb MocnukHM
KUJVPUIIL kapa€HuIa Wio MaBXxyn 0y71ca, y X0JIa aJlrOPUTM YHIa KYIITHO
Wl-0+1 JJIEMEHTHH XaM Kuaupagw. by Oupnamrupu®d KHIHpHIT

TLow (m < n) xapaéun 1o KCB MOCIHK GY/MaryHya JaBOM STaji.

Z[eMaK, AJITOpUTM  HIILIAaII mapaémzma WL0 QJICMCHTIIapH

oupukTHpwIMG Ww; ra kyumpwiagm. Hatwxaga WO mmmr -
AJIEMEHTIIapH O¥11ad Komaau. w (j =i+ 1..n) amanu Gaxxapuiaau.
bencunaw: Maskyp anropurMja CypHIl Ba  KY4YHPHII
nbopanapn unniatwiaau. Kygaupum W Bexropaaru wl.}
KUIMaTUHU wlk aneMeHTura yrkasuwnaau. Kyuupum xapaéuuma W
BEKTOPHMHI [-YCTYHUTa j=i+/..n rada yCTyHJapHUAaru 3JeMeHTIIap
MOC paBHIIIa KETMa-KeT Kyuupuiaau xamjaa W BekTopHUHr W,
ycTyHu Yyuupunanu. Jlemak, W BekTOopAa yCTyHaap COHM h=n-I Ta
TeHr Oynmanu. W Bekroppa Kyumpumnum Wi<—W,.;  KypuHMIIIa

OJICMCHT

ndonanad, yuu kelinuru ypuniapaa W amanu e opuramus.
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) 4
Il
N
\4

i=j,n=n—t,j=n
v

3.6-pacm. Kamuamrawmupuwnune 1-xadam ancopummu

Arap  IOKOpMJArM  airOpuTM  OpKald W7  BEKTOp
JJIEMEHTIAPUHUHT OupopTacu HonmaH dapkiau OynMaca, y Xoimga
CYpoB MaTHU HOTYFpu HKaHnuruau €ku KCBb Tynuk smaciauruHu
ounnupagu. Anroputmaa 1-KaTIaMHH @XPaTUIIHUHT aCOCHH MIILTAII
xapa€Hu 3.6-pacmaaru 0JI0K-CXeMa/ia KeNTUPUIITaH.

By epnma,ru F(I) GyHKIMS Maxcyc Ky ME30HJIM HHTEIUIEKTYall
KUIUPHIN ~QITOPUTHMH OYnm0, y Oepwiran Myoxasajgapiaru
oowsekmmapan KCb snementnapura mocnuruHu aHukiaimm (3.3.1
naparpadra Kapanr). Anropurmia aHukiaanran W1 = {Wil:i = 1..n}
Bektop KCBb mabinymoTiapuman ubopar Ba y Oepuiran S MaTHHU
KMCM TYTLIaMuaup, sbhu W1 € S.

112|314 |5|6| 7 8 18/9| 10 |11]12]13|14|15|16
W w|nnlaal , |bb|Balcc X |qq amac €kun | hh
dl1/1]/0[1]0]1 1 X{1 /101 (111111
wW'lw xx mm| X vy uu gg|zz|ee
Po 1 X 2 3 456
p1 7 X 9 11 14(15]16
P2 40 | X 19 45 93|11 4
P3 X




112 A.X.Huwanos, 3.C.6abaaykaHos

2-karaam-unkopaap. Byuna W' ={w}} (w! #0) obwexr-
napyaH keiun kenyBun W0 = Wl-0+1} (d # 0) BexTop dIEMEHTIAPH-
JaH WHKOp 3TyBuM (‘“aMac”, “Tamkapu” kaOm) cy3map KUAMPHIaIH.
AJTOpUTM HaTara spuiica, oupuaanaan WO = wl-o+1 DJIEMEHTIIAP
w? = {M/lz} BEKTOp dJeMeHTIapura (2-katjiaM) Ky4Yupuiaad, UKKHH-
yupan W (j = i + 1..n) amanu 6axapuiai.
W ={w =wl,, wf =<0, 1>}
{W LW

s J=itln

6y epna, w? = 1 6¥1ca, HHKOp Gesrucy GOpIHTHHY GHITHPAIH.

112134 |5|6 7 819(10(10| 11 |12|13|14|15

W’ w|nnfaal, [bb|Balcc qq X éxu | hh
d1]1/0/11]0]|1 1 11| X[{1]1]1]1]1]1
W' lw XX mm yy | X luu gg|zz|ee
W? 0/0/0/0 |0 0 0/1|X]0]0|0]|0]0]O0

3-katinam — ’3kBUBaJIeHTIHK. KaTimammamrupum 3 Gockudga
amMaJra OIIMPIITAIIH.

1 - 6ockuu. 2 xatnam cunrapu W1 = {Wll} (Wll * 0) 00BEKT-
mapnan xeimn kemysan WO ={w?,} (d # 0) Bexrop snement-
nmapugaH SKBUBATCHTIHK (€7, “ékm” kabw) c¥y3map KUIUpHUIAIM.
Hatuxara ora 6yaran WO = {w/,,} snementnap 6ynca, W3 = {w?}
BeKTOp 3eMenTiIapura (3-karinam) 1 kuiimatun 6epunaan. W (j =i +
1..n) amanu Gaxxapuiau.

2 - pockuu. wit # 0 >IeMeHTIap yuyH YHIAH OJIIMHTH TIO3UIMS
Wio_l (d # 0) texmupuiaaau. Arap 1-Katiam sieMeHTH 6y Gyimaca
(wil_1 * O) y Xona 6y w;' 0OBeKT aHMKTaHyBYH XHCOOIaHAIN Ba Yy
JKoWnamran ycTyH W BEKTOPHHUHI OXHpHTa alMalliTHpPHIaIn. By
epaa, W BekTop ayieMeHTIapu KaiTa HHAEKCIaHA M.

3 - bockuu. bepwiran cypoK MaTH KaMuaa OUTTa MYyJoxXas3a
Oy Tabuuii xonar. by karmamaa w3 3JeMeHTIapura k KuimMaTu
Oeprtaau (Wl3 = k). Hactna6 k=I1. W3 Bextopaa ¢akar
SKBWJIAHCTIIUK KUAMATH yupaca k=k+1 Oymaau.

W ={w) =<0,1>}
Z, =W,
W, & W,
W, =2,

k=1, VW =0 fk=k+1,i=i+1, w =k} i=1.n

j=in-1
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6y epma, w? =0 G6ynca, OSKBHBAICHTIMK OENTMCH GOPIUTHHH
OmaIpas.

10|11 12|13 | 14
112(3]45(6] 7 89110 112|131 (10)
W°|[w|nnlaal, [bb|Balcc qq X | hh
d1(1]/0/1 (0|1 1 111X 1 1 1 1 1
W lw xxmm| |yy| X gg | zz [ ee | uu
W? 0/0]0] 0|0 0 0/1|X] 0 0 0 0 0
Wl Tt 11 1 J1]1[X] 2 ]2

4-kaTiamM — MyJoxa3ajJapHu axpatuml. by xatmamma meuta
MyJI0Xa3a MaBxyJl Oyica, ynapra TapTad pakam Oepurn Oaxapuiram.

1 - 6ocKuu. W' BeKTOpHH O06BEKTIa Sra dMeMeHTIapu (W] # 0)
tomon  xamma WO = WL-O+1 BEKTOPHUHT d=( IIapTHHH
KaHOATIAHAMPYBUM DJJIEMEHTIApH (SIbHH MyJoxXasalapaaH KeWnH
axparum Oenrwiapu) O¥ica, Wl-0+1 HUHT KUWMATH YYUpUIIAIN.
W (j =i+ 1..n) amanu 6axxapuiaim.

2 - bockuu. l-xatmamparu Wl-l HUHT pl-3 napameTp KUMMaTH
aHWKJIaHagu. Arap OOBEKT oJmuaa KaHmauaup KaiMat Wl-l *
OBawl, # 0) O0yica, v Xonma OOBEKT aHWKJIOBUU (pf =0) akc
X0J1J1a aHUKJIaHyBYH (p; = 1) Oymamu.

wewl| =W ew,, j=in-1}

i+l

d=0

1

3 {so,k =<p,=0>acap w’, #0

W0 | sof =<p,=1>azap W, =0, i=l.n
112134 |5|6 7 81910111213 |14
W’ w|nn|aa|, |bb|Balcc qq hh
d|/1]11]0| 1 0|1 1 111111171111
Wl w XX mm vy gg|zz |ee|uu
P3 0 0 o111
w2 olofolo]oO 0 oj/1]o0]0]o0 0
we 11111 [1]1 1 11122
w* 111011111 1 21233
5-katam - KuiiMmatiapuum  OumpukTHpumi. by  KaTiamma

MyJIOXa3aJlapHA KHHUMAaTiaapuHu W(GOMAIOBYH CY3 OMpUKMAaIapuHU
MIAKJUTAHTUPHUIIT Ba KHUMATIApHU OUPUKTHPHUIIT HITUTAPH OaskaprIIaiy.
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1 - 6ockuu. W0 BEKTOPHH OYII 3Mac 3JIeMEHTIIapu (W * 0)
tonunau. Arap wl, # 0&d;,q =1 waptmap Gaxapuiica, wliq
BEKTOp Kuiimatu W0 KAAMaTura OMPUKTHPHIAIN. w G=i+1..n)
amanu 6a>1<apnna/:[n. Kapaén maBoM >TTHpHIIAIN.

1 [2]2]3]4]5 6 7[18]910[11]12]13
W’ w|nnaa [X]|, |[bb|Ba|cc qq hh

dl 1 [1/o] 1[04 1 111711717171
W' lw X XX mm vy gg|zz|ee|uu
w2 0 [0/o/o]oO 0 o/1]ofofofo]o
W 1 1117171 1 1111212
w? 1 1011111 1 212|133

2 - fockuu. CYypoB MaHTH TYy3ULIHUHI 9-Kompacura K}"lpa
MyJioxa3a KHiMaTiIapy ypracuiard MyHocaOaTIapHUHT Oapdacu “B
MabHOCHJA HIIaTUIa U. ByHaH kenub 4uKaIuKu w0 JJIeMEHTIaru
napamerp d=(0 WapTUHU KaHOATJIaHIUpCa, YHAA w G=i+1..n)
amaiy Oa’kapritaay Ba )kKapaéH TaBOM ATaIH.

1 2/ 233 4 5]6]7]8]9[10]11
W’lw|[nnaa |, bb|Balcc qaq hh
W' w XX mm yy gg|zz|ee|uu
W2 0 |ojo|oO 0 ol1]/o]ofofo]o
WA 1 11111 1 111212
w? 1 17111 1 212]3]3

3 - bockuu. W* BEKTOp/Larn w!#0 Ba W #0 (j=1L1.k)
IapTiIapuHu  OakapyBUd WJ nap w,? ra qunpnnaan Kyunpum
xapaCHua W0 KAAMaTiIap KYIITUPHOKKA OJMHIAH XOJIa BEpPryl
oenrucu 6HJIaH ampaTHnaz[H .. By epna, k y3rapysuncu wl BeKTOpI[aFI/I
OOBEKTHUHT P; KHHAMATH. w (j=i+1..n) amanmu Gaxkapwiaaud Ba

KapaCH TaBOM JTaIH.

@ 9

11213 1 2] 3 4] 4 [|5]6]7
WO T w [ X[ x X X
W' w [ XXX XX mm yy [X| gg |zz|ee|uu
po | XXX 1 2 [X| 3 |[4]5]6
p. I XXX 1 3 IX| 4 [5]6]7
w2 0/0]x 0 ol 1 o] o [ofo]o
w2 11111 1 17 1 2] 2
w? 11111 1 2] 2 [3] 3
we «nn aa», «b b», «ccy «qq» «hh»
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6-kaTiaMm — Kuiimariap MyHocabaraapu. by Karnampa
MyJIOXa3aJlapHUu KHMMaTIapu ypTacuaaru MyHocabaT ypHatunaau. by
KapaéH ojmuit 6ymu6, arap W° BekTop snmeMeHTiapupa GupopTa
BepryJ1 Genrucu Gynmaca, W® BEKTOPHHMHT MOC SJIEMEHTHTA TEHTIIMK
“=" 6enTucH, akCc XoJa TETHIUTHINK “€” OeNTrucu ypHaTUIaIu.

bepunran mMuconna Oapya KaTamyapja KeITHPHUITaH aMaiap
OaXkapWIIMIIN HATWO)Kacuaa KyHnaary xaasai naino 6ymanm.

AHMKNOBYM AHMKNaHyBYN
1 2 3 14|56
O6wekmnap |W' XX mm Yy | 99 | zz | ee | uu
WHkop w2 1
Oxsusanesm |W° 1 1] 2
Mynoxasanap |W* 1 2 | 3
Kuiimamnap |WP| «nn aa», «b b», «cc» [«qg»|«hh»
MyHocabamnap| W° e = | =

IOkopuna ¢oliganaHyBUMHUHT CYpPOK MATHIM O3XTHEKUHU
¢dopMayUTalITHpUIIIA  KATIAMIAIITUPUIT  YCYIH KYpHO YHMKHIIIH.
Maskyp ycynpa — dopMmMautamraH = MaTH @ IDAKIH  JacTiad
(doiinananyBunra TakauM OTWiamd. Hatmka ymOy kypuHUMIIA
nudomanaHuIAIN.

Bepunrannap:  {(«nn aa», «b b», «cc») = [xx mm |} {«qg» #[yy]}

éku
{«hh» =[gg}
AHVKNaHCUH: lee]

Arap ¢oiimananyBuM CYpOBHHH TakAWM OTWITaH Qopman-
JamraH MaTH KaHOATJIaHTHUPWJICA, Mas3Kyp ¢GopMauialiraH MaTH
IIaKJIM TH3MMHU KEWHMHIM OOCKUYMIa y3aTHJIaIW, aKC XoJiga CYpoB
MaTH KalTamaH KUpUTWIaau. Tu3uM OwmiaH (porgaaHyBUd ypTacuaa
9XTUEKHHN MIAKIUIAHTUPHUINAA OMp HedTa CYpOB-TAKIU( OOCKHWIapH
onmu6 Ooprtamy Ba OyHH SIpUM aBTOMAT TH3UMITH aMajliap IeiMus3.
Mucon: Hxmucoo ¢ghaxyrememu Kopxona uxkmucoou mymaxaccuciaueu
2-kypc manabanapu

IOxopunarn kypcarmanap OYinda MaTHHU KaTJaMJIAIITHPHUIIT
HaTWXacH Kyinaaruda Oynanu:
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i 1 2 3 4 50 o6 7
Kopxo-
wi Hxmu Ha 5
Ll coo uKmu-
coou
aKyb- mymaxac- mana-
wi d)meym )C}uCJZuK Kpe ba

Konpanap 0Gazacura kypa MaTH aHHKJIOBYM Ba aHUKJIAHYyBYHTa
axparwiamy. Yaga W sekropau (1-6) annkioBun, seau (1-2) (3-4) (5-6)
Jap aHUKJIOBYHM Oynaxnapw, (7) 3ca aHMKJIaHyBYHAaH HOopaT Oymaam.

AHukmanraH ran Oymakmapu W BekTOop KaTiaMiiapuHu Oup
KaTnamiu U BeKTopra KaiiTa MHAEKCIal 0yitnya YTKa3zaau.

Wnpexcnanuu y3ura Xoc TOMOHU IIYHIAKW, y aHUKJIOBYHIIAP
COHM O¥yiinya MycOaT, aHHUKIAHYBUMJIAp COHH OViinda MaHpuUi
KuiiMaTinapHu KaOynm kwnaau. Kaiita wHgexcnanraH U BEKTOpHU
Ocepwirad CYpOBHUHT KOJUIaHTaH MaTH OynmO, Oy KoIjIaHTaH MaTH
CYPOB CEMaHTHK Ba MOP(OIOTHK KOHAIap aCOCHIa TAIIKMII ATHITAIH.

IOxopuaaru MucoHN KOANIaHTaH MaTHU Kyiuaaruda Oymamu:

2an my3uamacu QHUKILO8YU AHUKNIAHY8HU
W eexmopu | (1,2) | (3,4) | (5,6) (7)
uHoexcaaul 1 2 3 -1
U sexmop () | (u3,3) | (u3,05) (null,u'))

Mamu KUpumuwHUHE UHMENIEeKMYan KOTUNAAUWMUPUTAH YCYau
(doiinananyBUnIaH MaTHHH OJAWHIAH Oenrminad KyHwiraH Maxcyc
KOWJanap acocuaa KHPUTHUINHU Tanad 3Tamu. by MaTH KaTiamiari-
THUPHUII >KapaéHUHM Te3namrTupuira épram Oepaan. MHTemtekTyan
KOJWIUIAIITAPHII  YCYJIMAAa MAaTHHU KHPUTHII aHUKIOGYUTIAPHU
(0OBEKTH Ba KHMMATH) Ba axukiaHysuullapHu (OOBEKTH) Maxcyc
KHPHUTHUII MalJJOHIapH OpKalu amaira omwmpanu. by epna, xap Oup
ran Oyiakiapy HYKTAJIW Bepryd “;” OCNTHCH OpPKAIH aKpaTHIIAIH.
Arap aunuxnosuuapna KMAMaTIap COHH OWpHAaH OpPTHK Oyica, y
XONIa KWiMariap opacura Bepryn “,” Oeiarucu KyHwumaaw.
AHnuknoeuunapHu KAPUTHIIAH OJAWH aHUKIO08YU OOBEKTH E3MIHO
Ky HykTa ““:” Oeirucu KYHWIagd Ba YHIAH KCHMH aHUKIO8YU
KUIMAaTH KAPUTHIIAIN.




MHTepaKkTu1B ax60pOT MyXMTUAA INEKTPOH XM3MaTaap 117

MaTH Mab/lyMOT/IapUHU KUPUTULL MAAZOHAAPU

AHUKNOBYUNED [ 06beKTL: KMMMaTL; 06BEKT2: KMMMATZ; ...

AHVKNaHYBYMNAP [ 06beKT1; 06beKT2; ...

Ma3kyp ycyana aHuKio84u Ba aHUKIAHYEYU OOBEKTIApHU
KUpUTHIL kapa€Hu wuHTemlektyautamtupuianau. Aean  KCbna
MaBXy/l 00bEKT HOMJIAPH ACTYpUi TABMUHOT EpAaMuIa HHTEPAKTHB
Takmud dITHIagU. AHHUKIOBYM OOBEKTIApHUHI KHHMaTIapHHU
KHPUTHLIIA MaXxCyC MabIyMOT TypJlapura axpaTHO KUPUTHUII TakIud
stunaad. Maxcyc MabilyMoT Typu paerasga Mbparu mabiymor
Typjapu TyUIyHWIMacHaH OajK{, MaTHAArd MabJIyMOT MabHO
KUXaTAaH KaHIal »KAaHJIWIM TYLIyHWIagd. Maxcyc MabilyMOT
TypJlapura HOMJIAHWIIUIAp, WCM mIiapduiap, BaKT Ba CaHa, COHJIM Ba
KHCKapTMamap Kupaad. Mucon ydyH, OHM3 KyHWnaarmiapHU
KEITUPANITHK:

Ucm wapd CaHa Knckaptmanap
Cabupos A.C. 1 mionb AT

Capsap Cabupos 01.07.2017 n. Ax6.Tex
C.Cabupos 2017 mn 1 nonb AxT

CapBap A3zatoBuy 2017-07-01 ATex

MabyMOTIapHU  AHUKJIOBUMHUHI  KUHMAaTH  KYpUHHUIIUAA
KHPHUTHUII JKapa€HUAa aBTOMATHK Maia0 OymaanraH KOHTEKCT MEHIO
YHUHT KaHJail MabIyMOT Typura (COHJM, MaTHJIH, CaHATH Ba X.K.)
TETUIIIN SKaHJIUTUHYU TaKIud 3Tagu.

3.2.4. Tanab ea xmuéxcaapiu wiakiiaHmupuul 60cKuyIapu

O (QopMaTamTHPIIITAaH CYPOB MATHWUHHU KOJUIANIITHPHIII,
axTHEXKIIap 0a3aCHHM MIAKIUTAHTHPHIN Ba YHU SIHTH dXTHEKIAp OMtaH
TYIIUPUIL, IIYHUHTOCK, dXTHEKIap 0azacumaH OepuiraH 3XTHEKHU
TaHUO OJIUII MacaTacCUHU KapaMus.

L. IxTHéxRNap O6a3acu

Onatna ax00pOT MyXUTHTA OYITaH dXTHEK CYPOBIApU Typidda
OynaraHu OwiaH ynap KYNUWINTH OWp MAbHONHM Ba TaKpOPIAHUO
Kemaan.  TakpoplaHyBYM — AXTHENIAPHW  KAHOATIAHTHUPHUIIA
OaxkapuiiaiuraH  amMalulap COHMHM  KaMaWTUPUII  Makcaauia
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IXTUEKITAPHNA KOJMUIUTAIITHPHUIN (1abiaoHman) Ba (GopMauIalITHPUI-
raf 3XTuéxiap 0a3acUHU TALIKWIT STUIATH.

IOxTHéxaap 6azacu (Ob) Oy dopMamamITHPUITaH TakpopJa-
HYBUM CYpPOB MATHJAPHU KOJHUIUIAHTAH INAKIAArd TO3ULUSBUN
YKOWIAIITaH KOAIap MaXXMyacHIup.

Obuuar xap 6mp »xTHéxu (Karopu) (akar Ba (akat OuUTTa
MyJioxa3ajap MaXMyacH Ba aHWKJIaHyBYMJIApAaH TAIIKWI Tonaau. by
JOEeTaHu, Ky MylioxXazalap Ma)XXMyacHIaH HOOopaTr cypoB MaTHIap
SKBHUBAJICHTJIUK Oenrucura HUcOaTaH akpaTWJIaAM Ba yJjap ajJoxuaa-
ajoxuja KaHoaTnaHTuUpwiagu. Mucon yuyH “Mamemamuxa
gaxyromemu éxu 1 xypc manabanapu” >XTHéxU “Mamemamuxa
gaxyrememu manrabarapu” Ba “l xypc manabarapy” Kanub
SXTUEXKIIApPTa aXpaTwirad xojga DXga cakjiaHaad. YMyMui xosja
OXTHEKIAP Oa3acH Ty3HIMACHHH Kyﬁpmamqa KETHPUII MyMKHH:

E {A] = (anum’ atext> B = (bnum’ text) T M ’] € N}
By epna,, A’ = (a] Ay atext) AHUKJI0BYHJIAP (COHH Ba KOJJIAHTaH

MaTHnapu), B/ = (bnum, text) — AHMKJIAHyBYMJap (COHM Ba
KOJUTaHTaH MaTHJIapH), T/ — CYpOB MaTHHJAT OOBEKTIAPHU SITHPHUIIT
6orn141<nm<napn MJ — cypoB marmura mucon Ba E/ — “Komnanran
MaTH” (TaHUO OJIMHTAH CYPOB MAaTHUHU KOJUTAHTAH KYPUHHIIIH ).

OB MyxuTra KUpUTWIAETraH JXTUEKIAP KaHOATIAHTHPHIIAA
SIpUM aBTOMATHK aMaJUlapHH KamMalTwpumn OwiaH Oupra, yHOara
KoJJIaHTaH »sxTuéiuiap €paamuaa Mbra MypoxkaaTiapHu amainra
omupumaa aBToMatuk SQL cypoBiaap IIAKUTAHTHPHIIAA MYyXAM
axamuar kacO stamu. Papasz Kuwmaaumk OB  Mabiymoriap OwiaH
Tynaupuiran 6yncus. [actiad, dopmamnamrupmirad sxtuéxan (U
BEKTOPHM) “3XTHEXKIap 06a3acy’”’ 1aH KUIUPHUII MacaJaCHHU KypaniK.

IL. OxTuéxaap 6azacuaan KUIMPHUIIT

Kunupunauar Oupuaun Kagamu U BEeKTOpAArd aHUKIOBYM Ba
AHUKJIAHYBYMJIAD COHMHH MOC paBuIga A,,, Ba B,,, mapaMerpiapra
MOCJapU aXpaTHINO OJMHAIH.

Nkkunun kagamaa U BEKTOPHU aHUKJIOBYHM Ba aHUKJIaHYBUYHIIAP-
HU CEMaHTHK MabHOCH CAKJIAHTAH XOIAA Ay BA 40y TIAPAMETPIIAPUIAH
KOMOMHAIMSITN KUIUPHIT OJINO OOpHIagn. DXTHEKHN KaHOATIAHTH-
pHUII BapuaHTIAPU COHU KUAMPHUII HATIKACHUIA aHWKJIAHTaH OOBEKT-
napu coHura Oornmk. OpaTwii Xoiga HaTwka OWTTAa BapuUaHTAAH
nbopar Oynumu KyTuiaand. OBHH acocwil axaMusITH IIyHAAKH,
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¢dolimamanyBun MabHOCH OWMp Xuin OYinran CYpoBHH Typiu
KYpUHULUIApAA KUPUTUIIMHUHT aXaMUATH HYK.

Arap xunupuiaérrad U BekTop Dbna mapxyna 0yiamaca, y xoiaa
YHHU SIHTH OXTHEK cudarnia 6azara KUPUTHII 3apyp. STHIU SXTUEKHU
0a3zara KUPUTHII aHUKJIOBYMIIAP YPTACUAATH ¥3apo OOFIHKINKIAPUHI
TONMIN OpKAIM amajlra OlmMpwiIagd. AHHMKJIOBUWIAPDHUA ¥3apo
OOFNMMKJIMKIAPHHN TOIIUII ¥3 YpHUA 00BEKTIap YPTaCHAary AIIHPHH
OOFIMKIUK Macanacu 0ynnub xucoO1anagu.

busnuHr xomatma ymOy macamanu Mbna Gepunran 4 Ba B
o0beKkT(>KaJBal)IapHU MapaMeTpiapu Oyinuva SMIMPHH OOFIIHK-
JUTUHU TOmUIn Kabu wudonmamam wmymkuH. By epma, 4 Ba B
OOBEKTIapHH ¥3apo OOFIOBYM MapaMeTpiiapyd TYFPHIAH-TYFPH MOC
KeJIMAaclIWK  XOJAaTIapuHH  WHOOaTra ONraH Xonga  yJIapHHU
yMyMIamTupyBun mapamerpid C; 00BEKTIap KeTMa-KeTIUTHHU
AQHUKJIALI JIO3UM.

Mucon cudaruga 2.1.3 maparpadma Kapaaran Ty3uiMa Oyinua
tasaba Typyxud Ba (aKyJbTeTHHU KENTHPUII MyMKHH. By epna,
“grup” (A) Ba “fakultet” (B) xanBamiapu Oup-Oupu OwiaH yMyMuid
nmapameTpiiapu opkaiu Oormanmaras. [lemak, Oepuiran 4 Ba B 00b-
eKTIap yuyH OornmaHMI (KYIpHK) YpHaTagural “mymaxaccucaux” (C)
JKaJBaJIMHU aBTOMATUK Tomuil jo3uMaup. lllyHu tapkugmab yTuin
Kepakku yMyMmMud OormoBun C OOBEKTIAp COHHM XamJa YJIapHH
TApPMOKJIAHHUIKM KYT OYTUIIMHM XucoOra oiraH Xoina, Oy Xyamu
TPAHCIIOPT Macajach KaOW ONTHMAall Wy €YMMHHH TOIUII Ba YHHU
TaKu( y9yH TaKIUM 3THII 3apyp Oyiamu. Ymly MacallaHu €4MMHUHHU
TOTHINIA KyHUIaTy KOHU/A Ba allTOPUTMIa aMal KITHHA/IH.

Kouoa (y3ax obexmea xeamupuwy). HOxopuma U BekTop
(kojuytaHTaH MaTH) mapaMmeTpiapu acocaH MBHEH udomanoBun
KCbuaunr SO Ba ST o0bekTiaapu OpKajdu aHUKJaHTaH 3ad. Arap U
BexTOp mapamerpuaa ST ra TerHILIH UZ MaBxKynd Oyica, y Xonna yHH
moc SO Tterumuu uil ra aimantupunaad. YMymui xomnna S7 maru
€3yBnap Moc paBuaa y3ak SO €3yBnapura oiud KeITHHAIH.

Esyenap 6oznuknueunu anuknaw. SO 6a3ana GepuiraH MKKHTA
00BEeKTHM TapaMmeTpiiapu skounamran S7 06a3za opkanu  ¥3apo
OOFJIAHWIIMHY TOIHII YYyH KyWHIard KOHYHUSTTa aMal KWINHAIH.

A—>C)—>B,jeR,j20,i 21
A#C)#CL#B, k#j.
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A Ba B o0bexTiapHM ¥3apo OOFNMHMKINTHHHA TONMHUIIAATH XapakaT
WYHATUIIUHN TaHjam MyxuM sMac. Lllynunr yuyn 6u3 A nan B ra
TOMOH XapakaT HyHamummga um onud Oopamus. Kentupunaanraxn
aNTOPUTMIArY KAaPaéHHU COANANAIITHPUII MAaKCaauaa AacTiaabku C)
ra A uu xuiimatHun Oepammn3. KCb acocmma €3yBmap ypracumaru
SIIIMPUH OOFIUKIMKHU aHUKJIAll allTOpUTMHU KyHuaaruya Oynaau:
1-kapam.i =0,j =0, 6'10 = A4,
2-kapam. SO 6Gazaman C ljj Ba B o0ObekTiIapHu mapamerpiapuHu ST

0asa opKau aHuKJIaHagu, SpHU: ST (C l]]) Ba ST (B);
3-kagam. SL Oaszaman ST (C ljj) Ba ST(B) NapHUHI MYyBO(QHMKIUIH
aHUKJIaHaIH, SbHA SL (Cij}, B);

4-kapam. Arap SL (C ijj, B) MaBxyn Oyiica, skapa€H TyrajjlaHaau, akc
XO0JIZIa TaBOM DTaIH;

S5-kagam. SL  OGasaman ST (Ci}}-) napameTpiapd  aHUKJIaHAIM:
1 Y
ST (Cifjﬂ) = SL (Cl.’]-),
6-kagam. i =i+ 1;
7-xkagam. SO 6azanan SO (C ljj) mapaMmeTpiiap OpKaid y3ak 0ObeKTIap
aHMKJIAHaId, SHHH Cijj. By epnma, aHuKIaHraH SHTH

oObexTIap onauuru C ﬁ( (k = 1..j — 1) napra TeHr smacnapu
OJIMHA/IM Ba 2 KaJlaMra KauTapuiaan.

ANTOpUTM HATIDKACH KyWHMOarun 4Yu3wiMa KaOu KYpHUHHUIIIA
OY U MYMKHH.

A Ba B 00BeKT ypTacumaru SIMpuH OOFIaHWIIIAPHY H3JIAIIga
AHUKJIaHTaH Xapakatiap KetMa-kemiuru Q = {q;} Bektopura &3ub
6opmnagun. UYynkm U BekTopma Oup HedTa aHUKIOBYH OYIIHIIH
MYMKWH, SBHU A;, Aj,...,A,. FOxopumarn muconna 4 Ba B 00BEKT
opkamu A; A, aHUKJIOBYM YpTacHIAru SMINPUH OOFIUKINK ¢; HU
tomwinnd. KelnHru skapa€H XyIau Iy aiaroputMm acocuaa A, A;
Vpracunma onubd 6opwmo, g, Tonwaau. Jlemak, kapaéHaaru amaimiap
conu m-1 ra teHr 6ymamu. by epna, O Bekrop mapamerpiap KCbhaaru
SL — OofnmaHHWNUIAp >KaABAIMHUHT id SL MaWIOHW KUHMaTIapuHU
KaOyI KuIaau.
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(O BEKTOPHHUHT Oapya mapameTpiiapu KeATHPHITAH alroOpUTMIa
Y3JIYKCH3 PaBHIIJIA aHUKJIAaHCA, (OPMAJUIAIITHPWITAH dXTHEK TYFpU
SKAHJINTUHYU aHTJIaTaan. AKC Xoiima QoigaraHyBUuTa CYpOBHH KaiTa
AHUKJIAMNTUPAO KUPUTUIT Takiaud stwramgd. CYpoB MAaTHHHHHT
KOJuTamTUpIirad () BEKTOPUHH OYTYHJIMTH DXTUEXHH KaHOATIAH-
tupumiga aBToMaTMk SQL  cYpoB spaTum HMMKOHMHH Oepanu.
Konmnamrrupunran Q Bekropu DbHUHT TJ MalgoHWTa Kaig dTUJIaIu.
SHrm  SXTHEX YYYH aJITOPUTM OpKATM AaHWKJIAHTaH SITUPUH
OOFNMKJINKIIAPHY TH3UM aAMUHUCTPATOPH Ha30paT KUiIuO 6opaam.

bus  roxkopmma  axOopor MyxuTimapuga — QoiimanaHyBUu
OXTUEKIIAPUHA  KAHOATIAHTHUPYBYM  HMHTEIUICKTYal  DJIEKTPOH
xm3Matinap (MUDX) KYpcaTUIIHUHT MaTeMaTHK MOJAEIHHM KyPHII
MacajacuHu Kapad YTAWK. YHIAa MOACTHHHI acOCHH (YHKIMSICHHU
oaxapumaa myxut Mb udonanosun KCb Ba 9B, maxcyc ¢cypoB MaTH
TY3UIl KOWIATApH, MATHJIAPHH (OPMADIAIITHPUIN Ba  SIIAPUII
OOFIMKIUKIAPHU aHUKJIAIT aNTOPUTMIIAP TaAKHUK STHJIIN.

3.3. UaTensekTyal XusmMaTiaap KYpcaTHIIHUHT AacTypuii
TY3WIMACH Ba YHIATrH aJITOPATMJIap

AxOopor wmyxuTiaapm DX KypcaTHIl Ba XHU3MaTJIApHU
WHTEJUIEKTYyaUTAIITHPUII Macajacu OWjaH OJIAMHTH maparpadiapia
Ha3apuil KMXATAaH TaAKWK 3TAWK. OHOM Ma3Kyp maparpadma sca
NEKTPOH XHU3MAaTiapHW, (OWIaTaHyBUM OJXTHEXKHUTAa peal BakT
OMpIUTHIa aBTOMATHUK XW3MAaTJIApHU MIAKIUIAaHTHPUO OepuIira, sbHH
MHTEJUIEKTYall XM3MaTJIAPHU KypcaTHINra KyMakJallaJuraH Xamza
OJJIVHTH JAacTypHi MOIYyJUIApDHM Y3 Wuura Kampad oJajuran
JacTypuii TabMHHOT KypWII Macajlacd Ba YHHHT TaTOWKUHHU
Kapaimus. YMyMHu XoJa Ha3apja TyTuiaaéTral AacTypuil TabMUHOT
MOJISJIHUHT HWIDIam >KapaéHU 3.7-pacMaaru Yu3WIMajaru KalOum
KeITHpHII MyMKHH [176].
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S-caBos-MaTH

'

N
[ F — Mataan

(bopmasIamITUpHILI M K — Kanur cy3nap 6azacu

( 1 — DxTuéxnapHy ma- \

KJUTAHTHPULI

E — sxTuéxmnap
6azacu

ABTOMAaTHK

< AJIMMHHCTpATOp >
[ SQL cypos ]41

l D — mabrymoTinap 6azacu
DoiinananyBYn
unTepdeiicn

3.7-pacm. UAMoa unmennekmyan Xuzmam Kypcamuiil Mooenu.

Kentupunran mojenra acocaH macTypuil TabMUHOT Qoia-
JaHYBYM TOMOHHJAAH KHPUTHITAH MAabJIyMOTIApHH HHTEIUIEKTYyal
Tax)IWI KWIKII SkapaéHuaa IoOKopuaa KapaOd yTwiran ¢opmain-
JAINTHPHIN, OXTU&XJIap 0a3acMHM INAKIUIAHTUPUIL, —OXTUEKHHU
XU3MaTra aimaHThpuml Ba OO0BEKTIapapo SKWH MacodalapHU
aHUKJam  Kabum  Macamamap OwiaH  Oupra  MabJIyMOTJIapHU
UHTEIUIEKTYaJl KUIUPHLI, 00BEKTIapapo AMUPUH OOFIMKHY aHUKJIALI
ycymiapu Xamaa asroMatuk SQL  cypoBnapHM IIaKJIIaHTHPHIL
Macananapuau MAMpa Kyjutam yuyyH KOHKpPET aMallnii e4MMUIIapUHU
KypcaTHil Tanal 3THIaIu.

3.3.1. Axb6opom myxumuoan Kyn Me30Hu UHMENEKMYa
Mavaymom KUOupuui ycyaiapu
Xo3upru KyHJa 3aMOHAaBHH ax00poT KHIAUPYB YCYJUIapH,
AITOPUTMIIAPY Ba TEXHOJIOTHSUIAPH MaBXKyJ Oynu0O, yiaap amamuérra
KeHT KyJuraHuwiMokaa. XKymmanan, Google, Yandex kabu tuznmiiapia
KUIUPHITYBYM MabIyMOTIapra CaJMOFH Oyiinmda SKUHJIAQPWHH TOTIHII
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XU3MaTIapu TaTOMK OSTHIATaH. YMyMaH oOJNraHaa axO00poT MyXHT-
JapuaH 3apyp MabIyMOTIApHH MHTEUIEKTyall, Te3KOp KUIUPHUIIHU
yCyJ Ba aNTOPUTMIIAPUHY WMIUTA0 YWKWI, TakoMuutamrupum AKT
coxacuaa JOUMHH J1on3ap6 MyaMMoinapaH 6y xucodaaHaau.

OHpan 6u3 axO0pOT MyXUTHAAH MabIyMOTIapHH KOMOUHAIMSIN
KUIUPHUII Ba TOIWITAaH MabIyMOTJIApHH Y3WTra XOC yCynu OuiiaH
TaxXJIMJI KWJIUII, MAaHTHKaH Ba (U3UK HyKTaW Ha3zapJaH KUIUPHITYBUH
MabJIyMOTIa AKMH MabIyMOT TaKAUM 3TYBUU MHTEIIEKTyal KUAUPHII
ANTOPUTMHUHM KypHIL MacajJaCUHU KapaiMus3.

MabaymMKn wuctanraH ax6opor wyxutm MB  Ba  Typmm
¢opmariaapnarn MaTHIM ¢aiutapiaH TaIKWI TOMaiu. YMyMH
XO0JIIa MabJIyMOTJIapHU Kumaupuin skapaéan Mbna xam daiimiapaa
XaM MaHTUKaH OUp XWiIIa yCys Ba TEXHOJIOTHSAA aMalira OLIHPIIIaIH.

busra axbopor myxutn Mbuu wndonmamad Gepysun KCb Ba
KUIUPWITYBUYM MabIyMOT KU Mynoxasza oepuirad 0yiacun. KCb vunar
xap oup €3yBU MYJIOXI3aJaH, IHHH SHT KaMuIa OuTTa cy3 €ku, cy3iap
KeTMa-KeTJINTH €K SKBHBAJICHT MyJoxasaiapaaH ubopar. by epna,
MyJjioxasanap TYFpU MyJoxaszajgap Oynu0O, CeMaHTHK, JEKCHK Ba
Mopdoioruk Tajxabmap acocuia SKclepTiiap TOMOHHIAH OepuiraH.
Kuaupunysuu mysnoxasa taxjamimiapu KCbhaaru mynoxazanap acocuia
onmu6 Gopmmamm [177].

s{ (]

10

(] (T LT

MacajanuHr Kyinaumm: S OepwiraH MyJoxas3a CalMOFH
oyiinua A KCbhaaru mysoxasanapra 3HT SKHHJIAPUHU HHTEIJICKTyal
TaXJIMIIM KAIUPUII AJITOPUTMHHY MIUIA0 YHKHII Tanad dTHIICHH.

Omatna KuAMPHUIN TEXHOJOTHSJIApPH acocaH BeKTop (Exku
MyJIOXa3a) DIIEMEHTIIApH YpTachuaa TaKKociaml (KaTrTa, KHYHWK, TEHT)
aifHusATIIapu OwilaH OMpra TETMIDIMINK (€) ONEepaHJUHM HIUIATHII
KeHI KyJulaHuiaau. Mucon ydyH OBJeKTpoH pecypciap Mb npan
MaBIyMOT KUIOUPUIN TETHIUIMINK ONEPaHINW OpKadh amaira
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omwupunagd. JeHnuK, KUIUPUIYBYM MabIyMOT “MakTaOHHHT
VKyBuMcH” O¥ica, HaTwkKaga ‘5 cowiu makmabrune YKysuucu’
ONIMHAIN, aMMO “Makma6b yKyeuunapy’” HATWKACH ONWHMaiIu. YyHKH
KUOUpHUIIAA (pakaT TETHIUIMINK ONepaHIy HIUIATHINO, Oy epaa, y3ak
CY3J7apHU CAJIMOFU MHOOATIa OJIMHMAraH.

Macayanu KyHWIHIIHAArH “‘caIMOK OyiHnya KMIUPUII’ JeraHu
KUOUpHUINAA: OepwiraH MyJjoxasalarun xap OWp CY3HHHT YpHH Ba
yiapau koMOuHanwmscy, Tormwirad cy3auar KCbmarn mynoxaszama Ba
YHAAr"n cy3ga >KOMIallyB YpHH, KETMa-KEeTIUKIApH, Cy3 SCOBUU
KyImuMyanap, cysnap y3yHIMKJIApH KaOu Me30HJapHUHT Oapdacu
MHOOATra OJIMHIaH X0J1Ja HaTHKara 3pHIIHII TyIIyHUTa 1.

Kyn Me3oHnu wuHTEUIEKTyan KUAMPHIN Macajacuja acoCcuil
ME30HJIApHU KyHuarunap:

e S MaTH cy3mapu axpaTwiraH Xoijga Ba ¥y3ak cy3map Oyinda
KAJVPHII;
C¥y3mapHH oinamrys YpHU Ba MacodacH;
KCbparu mynoxasa cy3napu UHIEKCIApH;
Cy3map OyTyHIUTHTA SKIHHITHK;
C¥3 y3yHIUKIIapH Ba KETMa-KeTIUTHHN HHOOATTa OJIUIII JIO3UM.
Macanand e4MIIJaH OJAMH OepwiraHiapHu KyHuaaruda
Oenrunab onaiamk:

- S={s;} (i =1..n,n = 1,n € R)-kuaupuiayBuu 00bEKT (MaTH).

S; KUIUPWIYBYM OOBEKT dJeMeHTIapu (MaTH Cy3inapu) Ba #

00BEKT DIIEMEHTIIAPH COHH;

- A= {aj} (j=1..m,m=>=1,m € R) KCB, m - &3yBnap coHu;
- a; = {ajd} (d =1.h,h; =21,k € R) - KCbgarm €3yB, Krckaua

yEn Kamut cyzmap oowvektn (KCO) neitmms. a]‘-i — 00BEKT
3JIEMEHTIIAPH, N — OOBEKT IIEMEHTIIAPU COHU.
Mucon yuyH,
S={ T={ A={
s;=a, t1=1,‘ a1=(a11=ffe);
s,=des; £,=3; a,=(a,'=a; a,’=dess);
s;=kjl; 1,=3; a;=(a;'=des; ai’=a;
s,—nmk t= a5 =kjlkl);
2 2 a,~(o//=nmka; a,’=uuu);
as=(as'=sbbnmka; as’=ffe)
/
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Bepwiran macana Data Minig — MabIyMOTJIAPHH WHTEIUICKTYa
TaXJIMJIMJATH Ba TUMCOJUTAPHU TaHWO OJMIIArH KiacTepallTHPHII
Macajajlapura yXIalUIMrMHA UHOOATra ojlafiuraH OyJcak, CYUMHHHU
xaMm ymoOy Macamanapja WIDIATHIAAWTaH yCyJl Ba airopTMIIapAaH
¢olimamanran XoJiga OJWII MYMKHH. XycycaH, K-KWH KYIIHWIAp
QITOPUTMUHH KESITUPUIIT MYMKHH.

Macanann eunmiga Ou3 OepwiaraH S TYIulam sieMeHTIIapu A
TYIDIaM ~ JIEeMEHTJIapura yXmanuuk —jgapaxacu  (pousma) Ba
JJNIEMEHTIAPHUHT UHJIEKCIIApU opacuaaru macodaiaapHu XUCOOIOBUU
MeTpuKa Kuputamm3. Euum cudaTtuma sJeMeHTiap opacuiard
Macodanap Ba XaTONHWKJIAp MHHHMAJ, OJJICMEHTIAp JapaKaCHHU
MaKCHMYM SIKHHJIUKHU aHWUKJIAINI JIO3UM. SIKUHJIUKHUA aHUKIAIl YIyH
ou3 S TymnamMHM Xap OWp dIIeMEHTHHH A Tymiamujgard xap Owup
OOBEKTHU 3JIEMEHTIIApUTa TETHIUIMIMIMHA aHUKJIam €Ku OollKadya
aifTranga  KOMOWHAUMSUIM ~ KUOUPYB  JBJIOH  KWIHII — Xamja
HaTWKaJapHU WHICKC Ba CAJIMOFHTa Kapad Typiid ME30HIap acocuaa
aXpaTud OMMHAN.

Ymby MacanaHd €YMMUHU OW3 KyHUAard Kamamiap OpKaH
aHWK1ab OopaMms.

1-kajgam. s; SIEMEHTIAPHUHT UXTUEPUA OUTTACH a; Tapkubura
KMPMIIM aHUKnaHagu. Arap Vs; € a; (j = 1..m) 6ynca, keiiunru
Kamamiap Oaxxapaanu.

2-kagam. b = b + 1 — rormran KCOHM SHTH WHAEKCH. g = |
KCO wunpekcn ¥y3rapmac kwimHaau. Keiimnru ypunnapaa udonaHu
coliia KYpUHHINTA dTra OYIUIIN YIyH gp < G makiuaa oenrmiaimMus.
ke (kg <n) — Oepwiran ax6oporau KCO snemeHTIapuaan
KUIAPUIUO TOMMIIUINY COHU, OOIIIaHFUY KuiMatu k; =1.

3-kagam. a;—KCO »siemeHT/Iapu aHUKJIAHAIW, SAbHU, ag
mwakiutantupunaan. by epma, G-KCO wunzaekcu, &g — KCO
ANIEMEHTIapH Y3YHJIUTH, d — MOC UHIIEKCH Ba h; — dJIEMEHTJIap COHHU.

4-xkagam. Arap s; = {a(l;} (G=1..mi=1..nl=1..hg)
Oynca, Kyitunarunap 6akapuiaiam:



126

A.X.HuwaHos, 3.C.6abaaykaHoB

S¢ = UsS;— KUOUpWIYBYM  DJIEMEHTJADHHUHI  MaBKyLIapH
TYIUIaMU;

v ,

¢;¢ = i — KUAUPHIYBYM aXOOPOT HIEMEHTH HHIICKCH;

Wk

¢:.¢ =1 —KCO sneMeHTH HHICKCH;

_kg

Cg = at — len(s;) — KCO >nemenTH 6MIaH MOC KHIHPHIYBUH
3JIeMeHT (apKu;

kg _ 1 -

¢.¢ = (ab,s;) — Oepuiaran HKKMTA ONEMEHT YXIIAULTHTH.
Xycycan, Oy yxmanuimkau aHuknamzaa OJuBep alropuTMHIa
acocllaHaAMM3;

ke = k¢ + 1 cy3 Oupukmanapy ouIMpHIaan.

IOxopuna xkentupuwiraH MUCONHHU 4-Kajamjaard HaTHxkKacu 1-kaaBain
kxabu Oymamu.

1-orcaosan

Sg ag he | ke | ¢k | gfe | gis | ek

2 |s;=a a’=a; 2 | 2 1 1 0 | 100

s,=des a,’=dess 2 2 1 86

3 |s;=a a;’=a 3|3 1 2 0 | 100

s,=des a;'=des 2 1 0 100

s5=Kijl a5 =kjll 3 3 2 75

4 |s,=nmk a,/=nmka 2 1 4 1 1 86

5 |s,=nmk as'=sbbnmka 2 |1 4 1 4 60
0(52:ﬁe

S-kapam. Hatrxa napaMmerpiaapyiHy yMyMIIAIITAPUILL.
1) ssxuHnammm GOU3TaPUHHUHT YpTa apudMETHIH: ¢f, =Y co [k, .

2) cuMBoa hapKIapy ypTa apupMeTHIH: ep, = ¥ 2n [k, -

.k .k .
3) ¢;¢ Ba C;° snemMeHTIApHHN Y3apO MHACKIAPU KETMA-KCTIINK OMiaH
YKOMJIAIITYBY Ba yJIap OpaIMFHIATH Maco(haHu aHUKITaiMU3.

® JJICMCHTJIApHU MHACKCIAp OpajiIurugaru Macocbaz

k-1 k-1

Ylert-cr) ky>1 Ylert-er) ko >1

€Y =9 5 &g =4 a0
0, ke =1 0, k=1

® JJICMCHTJIAPHUHI UHACKC KETMA-KCTJINUI'U XaTOJIUT U
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(‘(IM 7LF)>1 1, (‘é)ﬂ *Cr)>1
, . (et —en)=1, kg S 0, (e -e2)=1, ks >1
CX, CX,
1, ( L+ _ ~P) 1, (c{’“ -éb )
0, k=1 0, k=1
4) ¢ Ba ¢ DIEMEHTIAPUHUHT WHICKIAPH OPAJIUFHHH XEMMUHT

AG -1

ycynu OWiIaH aHWKJIaHAH.
chg = EZ&'C@ - Cgl
5) xuanpunaérran ax6opotan KCO xanoatnantupumm: hkg = kg —
kG .
Kenrupunaérran Muconaaru HaTwxka 2-KaBajaru Kkabu oymaau:
2-orcaosan

G Sg hk, éx e | g | v | che | ep | ofy

&b

2 Sp, 82 0 1 1 1 1 0 0,5 93

3 |s, Sy 0 2 2 0 1 2 0,7 91
S3

4 Sy 1 0 0 0 0 9 1 86

5 Sy 1 0 0 0 0 9 4 60

6-xkamam. busz kummpmmaérran ax6opot snementiaapunn KCO
OWJIaH SIKUHJTAIIHINY Japakacd OMUJUIAPHHHA S-KaJaMia aHUKJIaIuK.

Harwxkann s; Oyimua sf (1 <L < G) cundnapra axparubd
onmamu3. by epma, axkparwiran cuHprap KyHdumara mapTiIapHU
Oaxxapau:

sg = S\Vs,, G #r,Nk_; st =0,Nk. st cS.

busznunr xomaraa 1-cuad G={2,3}, 2-cund G={4,5}.

7-kagam. OHau ¢oiimananyBuura takauMm sTunaaurad KCO
IOKOpUIard CUH(IIAp acocHAa IIyHIAd TaHIAHAAWKH, Y Kydugara
mapTIapHd  KAHOATIAHTUPUINM  OCNTHIIAHTAaH ME30H  OpKalln

AHUKJIaHAIN:
min max min max min P min F(hk G CXy ,CV e »CXy > CV, )
Gye0; GgeAq Gsehs Gaehy GseAs Grchs| ., GieA, G2 /" > (' 2 CXG, 2 VG, »CXG, 5 CV G,

Oy epma, A; peKypcHB Typaa A;_, TaHJaHTaH HaTwkagaru G map
cOHHU. P parm >p Macanazga Tanad STHITaH TaHJam (OU3H p OPKAIU
AHUKJIaHA}.
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2-KaZBaard MBJIYMOTIApHU 6-Kamamaa ME30HJap acocuia
capajal OJUII HATHKaJapy 3-KaaBajiaa KeaTHPUIITaH.

3-orcaosan
G hkg | éxg | &g | Exg | Cyg | chg | Cpg | Cfg
3 |as’=des; as’=a;o’=kjll] 0 | 2 [ 2] 0 1] 21]07]091
4 | a,/=nmka 1/o]olo]o]9]|1]86

IOkopuna xypub yTraH Kyn ME30HIM KUAMUPHUII aNrOPUTMUAA
Oepunran  mynoxazara KCBb MynoxasanapuiaH B3HT  SIKMHJIADHU
capajail Macanac S4UnIIIH.

Maskyp amroputm 3.2.3 maparpaduarn MaTHIapHU (opmai-
namtupum Macanacuna F(l) dbyHkumsicn cudaTima KOPUA STHITaH.

Taxim¢ STHITaH Ky ME30HIH KUAWPYB QITOPUTMH axOopoT
MyXUTJIapula XHU3MaTiapHU HHTEIIEKTYAIAITUPUII — MacanacH
OwnmaH Oupra, Myjoxasamap 0Oa3acd MaBxKyq OYIraH 3JIEKTPOH
pecypciap OWIaH MIUIOBYM TH3UMJIapAa TanaOmap Oyiitnda capaiail
ME30HJIapUHH y3rapTupn6d dhoiiganaHuIuIap MyMKHH.

3.3.2. Obvexmnapuu auiupun 60NUKIUSUHU AHUKAAWL AT20PUMMU

NAMnapuna karra XaxXmaard OOBEKTIAPHUHT aloMaTlIaph
Oyiimya ymap YpTacugaru SIIUPUH OOFIHUKIUKIAPWHUA aHUKJIAII
Kapa€HJIapUHHM Te3NAIITHPHUII XamJa Macajara Kapald mactypuii
ITOPHUTM, yCyJUlap WIDIa0 YHKHII 3apyp. ByHra mmcon cudaruna
Mbra kunuaanurad SQL cypoBiapHU aBTOMATIAMITHPHII Kapa&HUIa
KanBaaap Vypracujard OOFIMKJIMKIAPHH aHUKJIANl MAacallaCHHU
KENTUPUIITIMHA3 MyMKHH.

busra G=<X,U> rpadp Oepwiran OyncmH. Mabiaymku, rpad
X = {xq, ..., X} uykkmnap Ba U = {uy, ..., U, } KoOuKIapaan ubopar.
Xap Oup KOOMK HWKKHTAa YYKKH OWIaH aHUKJIAHHO, uj = (xa,xﬁ)
ounan Genrunanamu (a # (). Arap Gepuirad rpadaa u; KoOuUKIap
MaBXKya Oymnca, y xonma ymOy rpadHHHT uyKKwiapd Oyitnua
OOFJIaHTAHIMK MATPUIACHHU TaiI0 KWINII MyMKUH Oymamu.
Bornanui Matpunacu ropusaHrtan Ba BepTukain anementiaapu 0 Ba 1
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KuimMaTnapan Kabyn Kunaau. Arap X; Ba Xj4yKKWIApH Ypracuua
6ormanur 6yica 1, akc xonaa 0 6ymaau [64, 108, 110].

Macananuur kyiduwmmmm: G=<X,U> rtpad Ba B uykkumap
Oepwiarad. B 4YyKKWIapHU Y3apo OOFIOBYM 3HT KaM UYYKKHJIApIaH
n6opar D Tymumamuan Tonum Tanab stwicul. by epna, B € D c X.

I'padnarn nkkuTa 9YKKH YpTacumaru SKHH Maco(QaHH TOIHUII
Macayiacu Oyitrua oup HeuTa rpad anroputmiapu, spHE DFS (Depth
First Search), BFS (Breadth First Search), A*, Jleiixkctp Ba ®Dioiina
AITOPUTMITAPY MaBXyZ. Ma3kyp anroputMiap OepHiTaH MacaJaHHHT
IAaKIA Ba KOMITBIOTEp XOTHpacwura Kapad TaTOWK STWiMOKma. bus
Ma3Kyp airopuTmiiapra yxmam Oynran saru “Koumypza unmunuwi’”
anropuTMuHH Takiud 3tamus. “KoHTypra MHTHIUIT anropuT™Mu Oup
BaKTHHMHT ¥3uma OepuiraH Oapya 4yKKWIApHH ¥3apo OOFJIOBYH DHT
KaM OynraH Oapya YyKKWIAp TYIUIAMHHU TONHII UMKOHWUHH Oepaju
[184, 185].

Taxnu¢ 3THmaéTral aaropuT™M acocaH MKKHTA KHUCMIaH HOopaT
Oymamu.

Busra A; j — 60rnanumn Matpunacu Ba By — 9yKkuinap Oepuiran
O0ymu0, ymOy Bj uykkwiap Ypracumaru OOFIaHWIN WYITUHU
ndomanoBun D; HU TOMUII TAJIa0 STUIICHH.

— By uykkunmapuu A;; MaTpUIQHMHT FOKOpH-4am Oypuarura
Ky4upamus.

— A;; MaTpuiazia IopuIl Kagamiuapy | ra TeHr 6yira sjaeMeHTIap
Oylinya KeTMa-KeTJIMK OVHWdYa ONIMH dYamjaH YHITa, KeWWH
IOKOpPHIaH MacTra TOMOH IOopHiafu. Arap >KOpUiM sJIeMeHTHaH
IopuIl MYk Oynca, opkara KaWTuO OOIIKa »iIeMEHTIIapra
fopunanu. by epna, xap Oup 1opuin Katop KM yCTyHTa IOPHII
TaKWKJIAHTAHIIUTH, YXOPUH JIIEMEHTTa OJIUH FOPHIMAraHIuTH
Oyiinua MabJIyM LIapTJIap amaira omupuind, opuuuiap (U, q;)
MaccuBuTa Kaia stwiagu. Opunuiap OepwiiraH KOHTYp KaTop
EKkM yCTyHNap Oyinua TYIWK KOTUIAaHTaHAa TyXTaTuiaaau. Arap
FOPHIIIAP COHM YYKKWIAP COHHM 71° JIaH OO KeTca, 4YKKHIap
Y¥pracuaa GormaHunI xato 1ed XxucobiaHau.

Kapa0 yTunran alrOpuTMHHHT JacTypHil WA jkapaéHu 3.8-
pacmaaru O10K-cxemasa Oepuiran.
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@——» I=1;t=0; ¢, =0;u, =0;q, =1 (i=1.n)

r=Xcu;d=q,b=u r=>%cq;d=q,b=uy,

3.8-pacm. Konmypea unmunuwi anecopummu.

P bepunean yunapnu 6osnanuw mampuyacunume H0OKOpu yan
momonuza kKjuupuwt i=1m {j=\n; SWAHa, .a,,, ) SWAPa, .a, ., )}

G-a A mampuyanume MAaHAAH2AH dlleMeHmu OoenaHuwny 8a 0y
Kamop  6amo  omaciueu  xamoa Oy  Kamopea — IOpuld
MAKUKIAHMASAHIUSUHY MEKUUPULL.

if(a,, =1 & u, #i &t #i)

G-u Mampuyanune manianean Kamop diemeHmuea mapmub paxam
bepuw (1), wy Kamopea OpuUWIHU MAKUKLIAW, OPULILAD
PAKamMuHu dummaza Owupul, dieMeHm UHOEeKCIaApPUHU Cakiab
Koauw (q,u)

a, . =lcq, =L 1=1+1q,=q,;u, =i
G-t FOpuw snemenmuy monuamaca, oup Kaoam opKaza Kaumuul
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t=q;cq,=0;a,,=1¢=0;u=01=I-1
V-a  ifla,=1& g #i &t#i)
V-u  a,=Leq, = 1=+ u=u;q=i
V-t t=u;cu,=0a,,=1¢,=0;u=01=1-1
Mucon yuyn A;;(i,j=1..9) marpuuma Ba 3 Ta 4YYKKH
Ocpmtarad Oyiica, anTOpUTM HATHXKACH KyWuaarnda Oyaim.

bepunumu Uykkuiap Anvamrupuimr  Hatuxka
1(1)%33??38? 1{2(3[4]5]6]7]8]9|| [1]2]3]4]5|6|7|8]9 1{2|3]4]5/6|7|8|9
1[o[1]ofo[1]1]ofo]1
21011010001010011001101()011001
3]]0010]0121()11010()0210()001110 2|4|/0]/0/0j0|5]1[1]0
alol11lololoTol1Tol 311 Tofolifoli o1 [3[0/0f0f1[0[1[0[1]0| |3]0]0|0|7]0]6/0[1|0
slif{ofofofololtlolt|afolttfolofolo Tt o] [4][1]o[ojo[1|1]1]o|1| |[4]1[0[0]O]1|1]1]0]1
6/1]/1/0/0/0]0J1[1]0 1lololololol1]0]1 5/1/0/0{0]0]|0[1]0]1
700101100051000001015 6312/ 11]00l0l0l0
glololol1lol1Tololo] [e[r[TofofoloT] o] [6/L11}L11/010]010/0
ol1lol1Tol1Tol0ololo] FfofoTtloltfloToTo] 20l Llo[1]1[ofofoo] |7[0[1]011]1]0]0]0]0]
80001010008011000000 8/0[1|1][0]0]0]0O[O]O
91010100009100110000 9/1/0J0[1]1]0]0[0]O

ANTOpUTM HaTHKAaCUAA IOpULLIAp cOHM 7 Kagam. Uykkuiapra
VTUII Wynu Kyiunarada Oyiamu.
D={(1,2) 2(6,2) 2(6,1) >(2,1) 2(2,5) 2(3,6) 2(3,4)}
Takmud KunMHAaETraH anropuT™M MabiIyMoTiap Oasacuaaru
KypcaTHiTaH MabIyM COHAArd JKaJBaJUIApHU ¥3apo OOFIIOBUH
KaJIBIJIapHH TOIUII YYYH MIUTA0 YUKHITaH.

3.3.3. Mamnnu SQL cypoeuza aiiranmupumiHunz 0acmypuii euumu

Ouan (doiiganaHyBYMIApHUHT TaOUMH THWIIJArd MaTH CYPOBHHHU
MabIyMOTiap 0a3zacH CYpOBUra TPaHCIALUS KHJIHII aarOpUTMHHU
SApaTUIl MacajacuHHu Kapaimus. TpaHCIsMs KWIMIIAAa MaTHHH Oe-
pWIraH KanuT cy3iap Oa3acura Mociuru Oyiinda ¢opmaiamiTHpHuIL,
¢dopMatamran MaTHHM 3ca TU3uM Oasacu yuyH SQL cyposura
alimanTupuil xapaéuu Oaxapunanu. Pensaiuon mMabnyMmoTiap 6azacu
KaIBaIJIApHUHT ¥3apo MyHocabaTwIaH Tamkwi TormuO, yHma SQL
CYPOBJIapH *KaaBaJUlapra TypiH IapTiap acocuaa Kypuiaan. Mmmad
YUKWJIaUTaH aJTOpUTM axO0opoT TH3MMIIapWAa MAaTHIN CYpPOBIApPHU
aBToMaTuk SQL Tunura TpaHCISAnMsA KWINII MOLYJUIAPUHU SpAaTHINTa
acoc 0ynanu.

Onpuarn naparpaduiapa MHTEIUISKTyal XU3MaTJIapHH Kypca-
TUIIAA TaOMWUH THIAard MatHiapHd (opmamtamrupum (3.2.3) Ba
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dbopManmamrad MaTHJIApHH HXTUEKIAP Oa3acWHM IIAKIUIAHTHPHIL
(3.2.4) TanKUK STUIIN.

Ym0y MaTHHU KaTJaMJIAIITHpUIN ycynu Ba Db mapamerpmapu
opkanmu Mbpan mabiaymoTinapHu capanam yuyH SQL cypommapHu
aBTOMAaTHK S[paTUIl MMKOHMATH Naigo Oynmu. Mabmymkn SQL
TWINAA MabJIyMOTIapHH TYpiau Iapmiap Oyinua Oup HedTa
KanBamgapapo capanamr Ba Kalta wunprampga Select omeparopu
UIUIaTHIAAH. Y MyMHR Xonaa Select onepaTopy CHHTaKCHC TY3WJIHIIH
Kyhunaruya [73, 87, 94]:

SELECT <[ALL | DISTINCT ] {*|[ycTyn [AS aurm_ HOM]]}
[,...n]>

FROM <xaneaJjs Hommu [ [AS] OGowxmanummiapu] [,...n]>
[WHERE <capajaum mapTu>]

[GROUP BY <ycTyH HOMU [,...n]>]

[HAVING <rypyxJal Me30HM> ]

[ORDER BY <ycTyH HOMM [,...n]>]

Oan6 OopunaétraH TaaKUKOTAA Takiaud >TwiaérraH KaTiam-
JAIITHPUIN  YCYJIMHHM Xycycud xomura Mociaad SQL cyposnap
CUHTAKCUCHHU KyHHIarH KEITHPAMU3.

SELECT <AHukJaHyBuUMIap mdpomacm (U-)>
FROM <XamBan OoryiaHMmiapu mpomacm (Q)>
WHERE <AHMKJIOBUMIap mpomacu (U+)>

Ob opkamu SQL cypoBnapHu TYIHK ApaTUII yUyH XaM Maxcyc
aNropuTMHK Kouga umiad yukum 3apyp. by komma SQL cypos-
JapHHUHT Xap Oup mapamerpu Dbaaru KoJulaHTaH MaTHIapra OOFIHK
0yu0, YyHU Kyluaarnda KeJITHPHUII MyMKHH [175]:

o Select wmaiinonn Obna anukmanyBumimap OepwiraH B,
MaiijoHy, sisbHU U (ul] ) BEKTOPHHHU U; TapameTpuaa Oepuiran
Maxcyc kommap ST Gasacwm opkamu Tamad STWITaH >KaaBajl
MalJJOHJIapy aHUKJIaHAIH;

o Where maiinonn xam Select MaiJoHH KaOW TONMHIAAH, JIEKHH
Oynna A,,, MalJOHHU, STLHU (u?,u{ ) BEKTOPHUIATU uf MapMeTpU
ST Oazacu EépmaMuia TONMJITAH J>KaJBall MaiJoHIapura u?
napaMeTpy TaKKOCIaHaIu;

e From maiinonn DObnaru T; (Oornanuiunap) MaiaoHu, sbHU O
BEKTOPH IapaMeTpiiapu OpKalW aHWKJIaHagu. byHnma Oepwiran
Kuiimatiap SL Oasacuia OepwiraH »KaJaBal MailOHJIapH Ba
Oormanumn Typmapu xucobra omuauO S7 Ba SO 06a3zamapu
Ooupranukna wnutatwnaan. O6wvextnap ypracunma [:1 — Inner
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Join, 1:M — Right Outer Join, M:1 —Left Outer Join kabu
OOFJIaHUII TypJapy UILIATHIIAIH.

e DXxTu®&KHH KaHoaTnaHaupyBun SQL  CYpOBHHHT  TYIUK
upomacunm Ty3um yuyH SQL cypomap 0Gasacumaru Moc
MalIOHIapHU TAPTHOHU OVitrua OMPIIAIITHPUITA TN,

Macanaauar Kyduwiammm. bapda ax0opor MyxuTiapura
mocnanryBuad KCb épnamuna tabumii Tga Oeprunran MmatHHE SQL
cypoBiapura aWIaHTHPUIIHUHT yMyMJIANITaH MaTeMaTHK-IacTypuid
€UMMUHU TOIHUIII Tanad dTUIICHH.

Kyitunran macamaHu eduin KeTMa-KeTJIMTH KyHuaaruya amanra
OLIUPUIIAIH:

— S MaTHHH Xap OWp y3yHJIUTH OYWHW4a CY3W SKHHJIApH KHIU-
puiaay;
— W3JIall HAaTWKacHIa OepriraH MaTH ran TY3WIHII KOWJajapura

OyiinJa KaTJaMJIaIITHPHIIAIIH;

— aHWKJIOBYM Ba aHWKJIAHYBUHMJIAPIATH >KaIBaiapapo OOFIaHUIII

TOTVIIAIN;

— SQL cypoBmapu Ty3mnubd kevimH Owpnamrupmiaau [175, 184,

186].

OHaM yml0y KETMAa-KeTIUKHU OaXKapUIIHUHT —aITOPUTMIHH
Kypu6 umxkamus. bepwiran S MartHHM (OPMATUIAIITHPUIN YUIYH
KaTiamaamTupuiHuer - O-kagzamu  Oyiinua Xxap Oup cy3uHH sm;
(j=1..cs) maccuBura €3uaanaM Ba yHra Moc papuinaa id;=(0 MaccuBU
kuputuiaau. Kapanaérran alropuTMHH COANANTAILTHPULT MaKCaAUa,
JACTypJallTUPUII  coXacuja TYIjiaM JJIEeMEeHTIIapu ypracuja
SIKAHJIMKJIAPHU aHUKIAlAa KeHr KyJlaHwiaérraH JIeBUHIITEHH
QITOPUTMH OJaMu3. JIEBUHINTEHH anrOpUTMHUAAH WKKUTa MAaTHHU
SIKUHJIMK JapakacHu Qou3aa KypcaTraHu y4yH YHAaH (oiiianaHran
Xonna sm; owran KCb &3yBnapu, SbHU ¢; KaJUT CY3HWUHT SIKHMHIIHUK
Japakacll aHUKJIaHaJW. Arap HaTWXKa KypcaTwiraH (Oou3JaH OpPTHK
0yica, ¢; KalMT CY3HMHI MHIEKCH id; MacCUBHUra Kaia stunanu. by id,
MaccuBH KuiiMaTs 0 KU ¢; HUHT | MHACKCH KHIMAaTHIaH noopar.

Ocmatn® yraguran Oyncak, Taknmu( OSTWITaH Tam TY3WUIHII
KouJamapura Kypa Tall acocaH HUKKHTa KUCMJaH: aHUKIOBYM Ba
aHMKJIaHyBYMIa axpaTuiauO, arap oOBEKT KuilMaTra sra Oynca —
AHMKJIOBYH, aKC XO0JIJla aHUKJIaHYBYH OYiap 31u. CYpoB ramnua kamuaa
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OWTTa AaHWKJIOBYM Ba aHMKJIOBYHM Oynwmy maptT. LlyHuHTAEK TypKuid
TWI MaHTUKaH CTHJIMCTHK TY3WIHIIM OYHWYa KynuHYa KUiiMatiap
00BEKTaH OJINH KEJIaIH.

JleMak, aHUKJIOBUM smi; Cy3mapra Moc KCBbpan tonwiran
unaexcnapaup (id;>0). Arap id=0 Oynca, y xonma sm; aHUKJIOBYH
o0bexTH. KammamnamrupuinHusr 1-kagamura OMHOAH, id; KETMa-KET
0 xwmiimatura sra Oynca, y Xomga sm; KUAMATIapy MOC paBUIIIA
oupnamrupwianu. Kuitmatnapau OUpUKTUPHIN KyHHIarnda:

Jj=l.cs{
if(id, > 0&id,

i+l

>0){
sm; =sm;Jsm,,
k=j+1.cs—1{sm, =sm,,,,id, =id,,}
cs——; j++}
}
lynunraex, S MaTHHU sm; Ba id; MaccuBiapuian (oigananub
AHUKJIOBYM Ba AaHUKJIAHYBUM KHCMIIapra aXpaTull KyHujaruda
aMaJira omuvpuiaan.
j=l.cs—1{d=id,;d =id,
if (d'>0&d #0){// Anuxnosu
U+ T+ ql, =ty qp, = P bs, =t qs, =smj; j++}
if (d'#0&d #0){// Anuxnanyeu
q++ 4w, =t wp, = pgsbs, =t}

}

Oy epna,, u — aHUKJIOBYMJIAD Ba W — aHUKJIAHYBUHIIAD COHH, ¢S —
AHUKJIOBYMWIAPHM KUMMATIapH, gf, wf, gp, wp — JKaaBalap Ba MOC
Maiionnapu. bs Oapua skamBaimap. bs MacCHUBHAArd 3JIEMEHTIIAp
TaKpOPJIAHUIIK MyMKUH. IIIyHHHT Y4yH TaKpOpJIaHyBYH SJIEMEHTIIAp
Yaupuimo, MacCUB KaliTa MHIACKCTaHA.
bs = array_unique(bs)
j =Tor{if (bs; > 0){m + +; bsy, = bs;}}

Oy epma, m — >aaBaulap COHH Ba bs HU acocwil >kaaBayuiap neO
opuTamMu3 xamaa y Oepwiran T TYIUIAMHMHT OHp KHCMH OYiaiu,
spHU bscT.

JlacTypialiTHpHIl yI9yH KSHUHTH KaaamMiiapuaa aMajuiap COHH-
HU KaMaWTHUPHUII yYyH ! MaccuBW bs Oyiinda KalTa WHAEKCIAWMU3,
STHHU bs HU  MacCHUB OOITHTa YHKapaMus3.
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j=1.myi= T.n{if(bsj = tl-){swap(tj = ti);i = n}}

Bepunran ¢ MaccuB HMHIEKCH COHJIHM, KUHMaTIapud 3ca MaTH
KypuHHITHAA Oepriran. DHIU ts MACCUBHU KHUPUTHO, YHUHT WHIECKCH
MaTHJIA, KHAMATIIapH 3ca COHJIA OYIaau.

i=1.n{f=t,ts; =i}
Mucon yuyn, t; =" Qiymat’, toiymae = [ kabu 6¥nauu.

Bepunran acocuii bs xkamBannmap ypracunma OOFIMKIMKIAp L
OOFNaHMII TYNJAMUJaH aHUKJIaHaau. L OOFJIaHWII TYIUIAMUHH 1 X7
ya4amnaum @;; MaTpuia opkanaum udonaimus. Bynpa a;; marpuna
JNeMeHTaapn L = {t},pil, t?,pPi= 1..kp} TYIIaMIard  >Kagsall
OornmanumnIapy MaBxyq O¥yica 1, akc xonma 0 KUAMaTHHE OJIaIH.

i=1.kp{d =t} ai=tsg; d =t} aj = tsg; agiaj = i}

Harwxana Gomr puaronamu 0 OynaraH CUMMETPHK a;; MaTpuLa
naino 6ynanu. a;; MaTpunanan Goinananud bs xaapaniap ypracuaa
OOFIMKJINK aHHUKJIAIl MyMKHH.

i=1l..m—-1,j=i+ 1..m{if(ai,j > 0){1 ++;ac; = ai,}-}}

By epna, / — 6ormanumnmap conu. Arap / acocwuii sxagBaiiap (bs)
COHM m JaH Ourra Kam Oynca, bs XagBalgap ypracupa TYIHK
OOFNMMKJIMK MaBXyJZ Oymagu. Akc xonma bs kajBajulapHU
OOFJIAIITHPYBYH ¢ KyIIMMYa >KaJABALIAPHU aHUKJIAII JIO3UM OYIramu.
Kymmmua s>kagBayiapHu  aHukiamga 3.3.2-maparpadua KapaiaraH
“KonTypra nHTWINII anropuTMuaaH doigananamus [185].

Kanpamnap ypracunarn Oornanuin (bs) aHUKITaHTaHIAH KEHIH
SQL  cypoBunm  Ty3umHM  Oomwutaitmu3. SQL  cypoBuaa
MabiaymoTinapuu capanam SELECT omnepartopu opkaiu amanra
OIMPHIING, YHU KyHUAarnda TypT KHCMIIH KWTHO ndonanaiMus.
SELECT 1-anuknanyBumiap (Wt.wp);

FROM  2-acocwuii xxagsamiap (bs);
WHERE 3—xansan 6ornanumiap (bs);
4—anuxyioBumiap (gt.qp).
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AHNKJIOBUM, aHWKJIaHYBYM Ba >KaJBajulap COHM Oup HeuTa
MYMKHH OYIWIIN MyMKHHJINTHHH XHCOOTa om0, yjmap Maxcyc
Oenrmmap OwiaH OWpPIAIITHPWIAAW. BUPIAITHPHIN aITOPHUTMIIAPH
KyHUIara KeTMa-KeTIUKIard aMmaira OIIAPIIIaIH.

=1 {if(i =w) {an ="} else { an =', ’}}
b= AW ef =ef U [wt;,wp;] Uan
, {if(i =m) {an ="} else { an =/, ’}}
i=1.m
et =etU [bs;]Uan
if(i=10{an ="}else {an =" AND'}
i=1..1 d =ac
ew = ew U [t},p}] = [t2,p3] U an
if (i =q){an ="} else {an =" AND'}
i=1.q d =ac
ea = ea VU [qt;, qp;] U an
IOxopunaruan 6apuacuHn OMTTa MaTHra OMPIAMTHPHIN YIIOY KYpH-
HUMIa 6ynanu:
SQL =' SELECT' Uef U FROM' Uet U WHERE' Uew U ea

Maskyp SQL cypoBu 1okopuaa KyHHITaH MacajJaHUHT €YHMHU
00 xucoomanaan. Kentupu6 yTuiaran TaOuuii THIIAard CYPOB Mat-
HuHU SQL cypoBura TpaHCHSAIMs KWIMII MaTeMaTHK-IACTypHil edu-
Mu MAMitapia MHTEUIEKTyall XH3MaTJIApHH KypcaTHIIAa KEeHT (oi-
namaHum MyMKuH. b3 dopmammamrupum ycymm Ba KCB acocuna
Ocpwiran Tabuwmit THgarn MaTHHE SQL THUIWra TPaHCISIHS KUJIHIIT
ITOPUTMH TAJKH ITIUK. By epya, KapajiraH alrOpUTMHH TYIITyHAPIIH
Oymumy yayH (QOopMaUIAIITHPUII >KapaéHUOAru KaTIaMJIalTHPHUIIT
QITOPUTMHHUHT XYCYCHH X0JaTH Kapad YTumam.

Mmucon: OTM ax00poT MyXMTHHHM TaIIKHJI 3TYBYHM acoCHil
KalBaIapHUHT Basudanapuw Ba ylap ypracuIaru aHbaHaBUH
¢yHkumoHan OornaHunuiapu 2.1 maparpadia KenTHpwirad. Ymoy
MabJIyMOTJIIADHUHT WH(QOJOTMK Mopaenuaan ¢olganaHran XoJyjaa
CYpoB-MaTHJIapHH oKopuaa Kapad Yyruiaran SQL cyposmapra
TPAaHIUIAIMS KWINII ~aITOPUTMUTAa aMajuid MHCOJI  Kapailuk.
Kyitnnarnda cypoB-maTtHu Gepuiran OyICHH:

VkTtmcon QakyJbTeTu Tajiabacu Anmer OO3UIJIHUMHT
dusuka QaHMIaH PEUTMHT Y3JallTUPUIIN

1-xkagam. KCbaan Oepuiran MaTH CY3JIapUHA aXPaTHII
xkTHrcon \Q)axynb're'r|m ]Tana6a|cw Anmmern QO3MIIHMHI Odusuka

M,HaH Eer‘?x'rnnr' Y3I1alTPUIIN
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2-kamgam. Maru cy3napuaan KCb épnamuna oObekTiiap Ba yIapHHHT
KUIMaTJIApUHU aXKPATHILL
[MxTmcon] fakultet [Ammer daszmn] stud [dusuka] iur
[s2] rating

3-kamam. KCbhnan Tommiran oOBEKTIapHU MOC KaIBajl HOMIIApHTa
M THPHUIIL
([UkTucon] fakultet) ([Anmer ®aszun] stud) ([duszukal]
iur) ([=] rating)

4-xamam. OOBekTiIap EpaamMuia aHUKIOBYMIIAPHHA aXKPATHIIT

([X], fakultet) ([¥], stud) ([Z2], iur) ([null],
rating)
5-kagam. Kojyianran MaTHHM aHUKJIOBYM Ba aHUKJIAHYBYM KHCMJIIapra
AKpaTull
{([X], fakultet) ([Y], stud) ([Z2], diur)} {([null],
rating)}

6-kanam. O0BeKTIap ypTacuaaru OOFMTUKINKIAPHN aHUKJIAII
fakult e stud « iur e rating

Fakult N < spes > grup >
X

v

rating

:laHMKHOBHM QOGBEKT 60fn08BUMNAPU O aHUKaHyBuM

7-kamam. Kommanran Mata OVitnaa SQL cypoBiIapHU Maia0 KHITHIIT
SELECT //uatwmxa cubaruma kypca

fakult.name fakult, spes.name spes, // daxynsrerT
Ba MyTaxacCUCIINUK

grup.name_grup, stud.fio, // rypyx Homm Ba Tanaba
ucMy mapudu

iur.name_ iur, //daH HOMM

rating.* //pedTuHI KypcaTKUYJIAPUMHMHT Gapya
napaMeTpyapu
FROM

fakult

INNER JOIN spes ON (fakult.id=spes.fakult id)

INNER JOIN grup ON (spes.id=grup.spes id)

INNER JOIN stud ON (grup.id=stud.grup_id)

INNER JOIN iur ON (spes.id=iur.spes_id)

INNER JOIN rating ON (iur.id=rating.iur id

AND stud.id=rating.stud id)
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WHERE

fakult.name fakult=[X]

stud.fio=[Y]

iur.name_ iur=[2Z]

Busra mabinymMKu MabiaymoTiap 0azacura KMJIMHI'AH HHTEPaKTHB
SQL cYpOBHHMHT HATH)KAaCH KaaBaJUIM KypuHuiiga 6ynaau. FOxopuaa
“oxtuékiap Oasacu” opkanmm spatwiran SQL-cypoBu HaTHXacHHU
aHJ03aJaHraH >kKaJBal KYpPUHHUIIMHU TaKIUM STHINAA JacTypJlalll-
THUPUII WMKOHUATIApuAaH Qoimaranmwiaan. TH3NMHUHT JTacTypuit
MMKOHUSTIAPUHA WHOOATra ONud Typiu IHaKI Ba aHAO3ajard
HATIKAaBUN KOJIUIUIAPH ONIUHAAH KUPUTHINO KYHuIaau.

3.3.4. Doiidananysuu unmepgeiicu

Tmsumra xupaérran QoimaTaHyBUMHU XOJIATH AayTEHTH(H-
Kanusg-uAeHTUGUKANNS KUJIMHAO aHWKIaHaau. Arap QoiiinananyBuu
TH3UM Oazacupa Hyk Oynca, y pyhxartman yTkaswmagu. Pyiixatmax
VTum skapaéHuna (ormanaHyBYM HYKH (MabMYypPHUAT, HIMTYH-XOIHM-
nap, ITVT, Tana6a Ba X.K) Ba Tamky (0Ta-oHajuap, MuI GepyBUMIap Ba
x.k. U'TM mukn oObekTiiapura alokalopinuru) toudanapra axpaTh-
namu. TwsmMra kupuO, XomaTH aHUKIaHTaH (QoiinamanyBunra sca
MaxCyc UIII CTOJIM CO3JTaHaIH.

YMymuid Xoia Wil cToNuaa Kydumaru cuH(Iarn xwm3matiap
JKoWmamran 0ynanu:

. Acocuil QaonusT Ba AaBpHi, 3apypuii, MAGIOHIH, KyIIMMYa
XU3Matiap;

. Tannmadra" xu3Mamiap Ba XHU3MaTJIAPHU TaHJIAIIL,

. ODoliganannnaérran SXTUEXKIAp MaXMyacH, TbHH KaHOATJIaHTHU-
pHIITaH, MaKJIAHTHPIIING XKYHATHITAH dXTUEXIIAP;

o OXTH&X CYpoBIapHU XaBOO OepyBuUM 0OBEKTIApU KYpCaTHITaH
Xonga ro0opull, SBHM CaBONHM OXTUékiap 0OazacuiaH
KUJMPHUILI, CAaBOJI-)KaBOO, (POpMaILTAINITUPHIN Ba MIAKIUIAHTHPHILL.
By epna, aekTpoH Xu3MaTiiap Ba XMU3MaTJapHHU TaHiam (akaT
NAMparu o0pextnapuna aomusat oaubd 6opyBun Qoiinananys-
yumapra, dXTU&Kmap 3ca Oapya (oWgaTaHyBUYMIAPHHUHT SIHTH
Tanabnapu €k CYpoBIapu OyHn4a KypcaTuiaim.
dolianaHyBYM SXTUEKWHM KAHOATIAHTUPHINAA DXTUEKHUHT

Kaiicu 00beKTra MyHaNTUPUITAHJIUTHHU aHUKJIAI MYXUM. DXTHEXK-
nap 6azacujaru SXTUEXIIap MAOIOHINM Ba NIA0JIOHIAIIMAraH Typiap
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axparunagn. ladmornmm >xTuéxnap GolganaHyBud KHPUTTAH Ma3-
MyH MOXUSTIa 3ra CYpoB MaTHHTa MOC KeJica, IIa0JoHIalIMaraH
3XTUEKA 7Ca CYPOB MATHU MOC KEJIMaW Ix.

Mucon yayH KyAumard cypoB MaTH Oepuiral OyIICHH:

1) Tanaba MNBaH NeTpoBHUHT AaBomaTu. by maTHHE mabmoHani-
TApcaK HaTwka [06beKT] [aHMKNOBUM]HMHT [aHUKNAHYBYM] K-
puHHIIA OYIamam.

2) Byryn Tanabamap y4yH HaBOaTIaH Tamrkapyd WAFAIAII YTKA3HII
MyMKHHMH? By MaTHHH 11a0I0HIAMITHPUTII MyMKHH 3Mac.
Iyauar yuyH ¢oiinanaHyB4n CYpOBHHM KaHOATJIAHTHPHII

KyHuaara KeTMa-KeTIuKIa aMajra OmupuiIaiu:

v cypoB MaTHM DXHaH ONAUN KYpPUHUIIAA KUIUPHIAId. Arap
MaBkya Oyica, ¢oiiganaHyBun xojartura Kapad pyxcat Oepwiin
ama’ra OIIMpHIIaIH;

v/ MaTHHU SXTHEKIAp 0azacuiaH AacTiald MmabIoHIaAIITHPUIMAral
X012 KeWWH I1a0NMOHIAIITHPIIITaH X0NAa KHANPHIan, MaBxKy/
6ynca, TYFpuaanH-TYFpH (oiiganaHyB4Inura xaBod Oepuiaau;

v/ KUIMpUIIJIAD HATHXKa OepMmaca, SbHU Yy SHIU OXTHEK-CYPOB
Oyica, MaTH CcYpoB XaBoO OepyBUM OOBEKTHUTA IOOOPHIIAIMN.
SpHn:

— obOwekTna QaomuaT onud OopyBUM TerumnuIM (oiganaHyBIH
yHra >kaBoO Oepw0, TacmuKIaml YIyH IOKOpU Japajkara
JKYHaTaau.

— oXTU&X KaBoOM pax0apHiAT TOMOHHMIAH TacIWKJIAHTAHIAH
KCWWH, YHH aJMHHHCTpaTopra (popMaUTamTHpUIT —yIyH
JKYHATUIIAIH.

— aJMHHHUCTpPATOp CYpOBHH QopMaiamTHpud, MaTHH Ba
’KaBOOHHM TErwIIUIM IIakiiga 0azara é3aqu.

— MMAKJUTAHTUPWITaH CYpoB Oa3ara é3WiraHiaH CyHT y aBTOMAaTHK
cypoB osracura okyHaTwinaam. Keiimarn cadap xymam
IIYHUHTJEK MIAKJIJArd CYpoB-3XTHEKIApra aBTOMAaTHK >KaBOO
OeprIHO TYpHIIAIH.

v/ arap SXTHEK YMyMHAIMKHHM TAIIKWI KWica Ba Kym (oiigana-
HYBUMIIMK XyCycHATHTa ora Oynca, y oxtué&x OXiapHH
IIaKJUTAHTUPHIN JKapaéHuIaH yTkasuino, DXbra Kuputwiaam.

By epna, sHrum HSXTHEX [MAKIJaHTUPWITaHAa anbaTTa, YHH
TAIIKWIOT paxOapu OWp MapTa BIIEKTPOH pPaKaMIM HM30 OwiiaH



140 A.X.Huwanos, 3.C.6abaaykaHos

TacauKIa0 Oepuiiy JI03UM. DXTUEK IAK/UIAHTUPUIAETraH JaBpia,
caBolTa aBo0 Oepumia acoc OYIraH XyKyKAid MebEPHA Xy KKaTiap
unoBa 3tunaau. [lyHuHTIeK, SXTUEXK “DIEKTPOH XyKyMaT THU3UMUIA
QNIEKTPOH XU3MaTIap KYpCcaTWIl perJIaMEeHTHTa KaBoO Oepanaw,
JKyMITaJiaH, WIoBa KWIMHAETTaH XYKOKaTiap JaBpHUIMIH EKU amai
KHJIMII MYJIATIIApY Ba SHT KSWHWHTU KaOyJl KUIMHTAHIIUTH YbTHOOpra
omuHanW. Mucon ydyH Tamaba XakKuaa TYIHK MablIyMOT cypalca,
YHUHT VKuIIra KaOya osTwiraHn (apMoiMiM WiIoBa KUJIMHHUIIA
MYMKUH. Ma3kyp ¢dapMmoiuin tanada KypcH, YKHUIITa KHUpraH Huiura
OumHOaH y3rapud Typasu.

ManTrkan onm0 KapaiaraHga OXTHExIap 0Oa3zacu  OwiaH
JNIEKTPOH Xu3Matiap 6a3acu O6up-Ompura sKuH Oazamap Oymud, ymap
WAMHnHT MabrymoTiap 6azacu, ounimiap 6a3zacu Ba OOIIKa WHCOH
TOMOHHJIAH KHPHTWIITAH PeCypciiap acocuaa XH3MaTiap KypcaTaiu.
AMMO ynapHUHT (papKy HIyHIaH HOOpaTKH, IXTHéxiap 6aszacu Oapya
(oiinananyBunra Te3 BakTAa kaBoO KaWTapuin BazudacuHu Oaxapca,
QNIEKTPOH XHW3Matriap 0a3zac TH3UM oOBeKTIapuiard  (GaonusT
TypJIapy yIyH MYJDKaJUTaHTaH (XyII1 HHTEPAaKTHB XU3Matiap KalOu).

Oxtuéxnap 0OazacMHM y4 CHHQra axparamus: (opmasuial-
Tapwiran — Qorgananumra Ttan€p, ¢dopMaamTUpuiIaéIral Ba
¢olinananyBun SXTHEKIAPH.

Maskyp cuH(} Oazamapu WYKH TY3WIMacH, SBHH IapaMeTpiiapu
KyWuaaruya:

o ODopMammamITUPWITAH (MAXCyc KOO, IXMUENC HOMU, IXMUENC
HAMYHACY,  WAOIOHIQWMUPULZAH — 9XMUENC MAmMHU,  HCasob
bepysuu mamu éxu 0acmypuii. mavMuHoOm, mesuuiiu odOvexmu,
unosanap Koou, dxmuéinc cungu, gaonusmea Kyuiuiean cawua,
oasputinueu, aman KUIuuL Myooam opaiueu, ouoanlanyeyu mypu
EKU XuzmMam Kypcamuiygyu Gaoiusm myprapu).

o Oopmamnamrupunaérrad  (mMaxcyc koo, 1bopurean o0bvexm,
axmuéoic Cun@u, SXMuUédNc MAamHu, UI08ANap, GoudanaHysyu
Koou, cama).

o OoiimanmanyBun OXTUEKIAPH (Maxcyc KoO, CYpo8 MAamHu,
IXMUENC MaXCyC KOOU, POoUOANAHUNAH BAKMIAD, KAHOAMJIAH-
mMupuw 0apaxcacu, u30xXiap).
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Kapab yrunran maparpadpmga MAMpa nHTEIIEKTYyan Xu3Mariap
KYpCaTHII YIyH HIUIA0 YUKIITaH AACTYpHU Ty3WJIMa acoCHia yHIArh
3apyp aaropuT™MiIap TagKUK ATWind. XKyMianaH, MabIyMOTIapHH KYTI
ME30HJIM KUAWUPHUII ycynu, rpadumap Epmamuna Mb sxamsammapapo
OOFNMMKNIMKHU aHUKIammard “KoHTypra WHTHIMII® ajlropuTMH Ba
KCBb acocupa Oepunran maTHHM SQL TwinMra TpaHCHAIMS KUIHII
ITOPUTMH TaKIH() STUIIH.

WNmnab gaukuirad TpaHCIAMUS aNTOPUTMUALAH MUK ax00poT
TH3UMIapaa (olaanaHyBUM MypO’KaaTJIApUHM aBTOMATHK KaHOaT-
JaHTUPUINTA MYJDKaUIaHTaH MOIYyJUTapra TaTOUK KHJIUIT MyMKHH.

3.4. UAMaa camapaJiu 3J1eKTPOH XU3MATIAPHH TAHJIAIIHH
MacaJjiacu

TagKuK KWIMHAAWTaH COXa TAIIKMIOTIApU (HaoNUSATHHH TOM
MabHO/Ia MaKcajJra WyHaNTUpWITaH XU3Matiap MaXmyacH cudaTtuga
Kapail MyMKUH. TallKuioT noupacuiard axOopoT TU3MMIIapla peai
GdaonuaToa KypcaTHIaAWIaH XH3MAaTIapHH TabMHUHJIALI YYyH 3apyp
OyiraH MabIyMOTJIAPHUHI OOBEKTIapH TaHJaHaAu Ba axOopoT
TEXHOJIOTHSJIADH ACOCHIA KaliTa HMIUIOBYM IMIAKIUIAHTHPHITaH XH3-
Matiap cyObeKTiIapra TakIuM JSTWIagd. AXOOPOT THU3UM TaIIKHIIOT
GdaonuATHHN aBTOMATHK Oa’kapuml »5Mmac, OalKd MabJIyMOTiIap
OKMMHHHU Ba Y OpPKaJIM 3JEKTPOH XH3MaTJIap Ma)KyaCHHH OOLIKapHII
Bazu(acuun O6axapanu [213, 214].

Xu3matiap Basudanapra, Basudanap 1aBo3UMIAPra, JIAaBO3UM-
map ¢olipanaHyBUmiIapra Ba IIYHHHTJEK, XHM3Marjiap JaBO3MM Ba
¢doiinananyBuniapra, Basudamap ¢doiganaHyBUHIapra OpUKTHPH-
dagu. DByHpaH Xxu3MaTnapHM TakOuM STHIN KyHuaaru cuHdmaru
[IaK/UTap OpKald amajira OUIMPWIAAW: 1) Xu3MarT TYFpHOaH-TYFpH
¢oiinananyBun, Basu(a Ba JABO3WMIa; 2) XHW3MaT TYFPHOAH-TYFPH
Basuda opkamu QoiiaraHyBUd Ba JlaBO3uMra; 3) Xusmar ¢oina-
JaHYBYMWTA JIABO3UM OPKAIH KYpCaTHIaIu.

YMymuii xonga axO0opoT MyxXUTiapAard Oapda Xu3Mmatiapu
¢doinananyBumnapra WyHantupuiaran Oynau0, y JaBO3UMIIap Ba
JTaBO3UMIIApIATH  Basudamap OpKamu  KypcaTwiagum  (cxemana
KEJITHPUJIITaH).
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U (doitnananysumn)

A

E (xu3mar)

Camapanud DSJIEKTPOH XH3MATJIapHH TaHJIAIl — MacalacHHHU
Kkyiumman onaua MAMpaa daonusaTar onubd OOpMITHIIH sKapaéHuIaru
XOANCaBUI OMUIIap OMJIaH TaHWIIAMIINK.

Taakuk >Tuna€Tran npeaMeT COXacHJaH TaHaad ONWHTaH k Ta
00BeKTIIapHUHT ¥3apo MyHocabatn MAM acocwmHM TaIIKWiI STalu.
Xap 6up oobekTHHHT (Kadeapa, pekTopaT) GaoJUsAT IOPUTHILH, SbHU
¥3 onaura KyiraH MakcagHU aMaira OLIMPHUIIAA OaKapHIIHIIHN JO3UM
Oynran Bazuganap J0BO3UMIHN (YKUTYBUH, MyAUpP, KOTHO) XOAUMIIAp
OpKali aMaira OLIMpWIaAd. XoJuMiapra JIaBO3UMJAATU Basudaap-
HUHT IOKJIaTWIMIK Oy (QyHKIHOHAN BazudaHu OakapHINW IapTIH-
THHH OWITTUPAITH.

NAMpa Basudanapiu y3apo SKHHIUK Japa)kanapy YpHATUIAIH.
Xap Oup Bazudara TeHT KywIid €Kkd sIKUH OYnaraH Oup Heuta DXiap
MaBxya. Tenr kyuwmm DXmaapaun Mb Gurra, aMMo MiIoBajapu Typianda
Oymagu (MoOWI €KM IUTaHIIET, ANTOPUTM €KW HHTepdeic Typiu-
ganmury). Lllyanarnek, Basudanap 6up HeuTa JIaBO3UMIIAp YUYH XaM
O6up xwi1 6ynumy O6unaH 6upra XxonuM OUp BaKTHHUHT y3uaa Oup €ku
Typiu oObekTiapaa Oup HeuTa JaBo3uMiapia XaMm (haoiausT oiaud
Oopamu. [lemak, ymyMmui Xoina Makcaqud Basudanap (IaBomar)
o0bexTra (kadenpa) smac, Oaiku TaBo3uMiapra (YKUTYBUH) OMPHK-
TUPWIAAN Ba TaKPOPJIAHYBYM JIABOMMIAp OOBEKJIapra OHpHK-
tupwinaan. Basudamap Omp HedTa JOBO3MMIIApTa XaM TETHIUTH
Oymamu.

OXnap BasudanapiaH TamKapH, YeKIM COHAATU JIABO3UM EKH
¢olinananyBuUnra TYFpUOaH TYFPHU TaKAUM ITHIHIIN, OYUK EKU EMHK
KOJUIM OYJIMIIN XaM MyMKHH.

MacajgaHuHT KYyHHIAIIA

Kentupuiaran omwiiapHd uHOOaTra oaub, pean BakTAa
¢doinananysunra MAMpaa TakauM OSTHIAETTaH SJICKTPOH XH3Mart-
JapAaH MyXUMJIApHU aBTOMATHK capaiiad Takimug 3THII XH3MaTIapHU
WHTEJUIEKTYyaJl caMapalli TaHJIall MacajJacHHU KeNTHPHO duKapaji.
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NAMpa DOXnapHu camapajiu TaHjgam Jeranga  Qoiigana-
HyBUMTa XU3MAaTJIapHU BaKTra OOFJIMK Y3rapyB4aH cajMOFH OYitnua
TaKIUM 3THUII TyHIyHHIaAu. By epna, Xu3smaT cajJMOFM XU3MaTHUHT
MyIIATH, MYXHAMJINTH Ba OOFJIMKJIHMIM KaOW oMmiuiapra OOFIHK
Oymagn. Xu3zMaT KypcaTuil MyAJaTUra XU3MaTHUHT JaBPHIIATH Ba
BaKT WHTEPBAIM KUpPagW. XW3MAaTHUHT MYXMMJIMIM XH3MaT TypH
(ymymuii, pyHKOIHOHAN, XyXOKaT ailIaHWII Ba WYHAIWIIN) XaXMHTa
SKCIIEPTIap TOMOHUIAH OCpHIITaH calIMOK KO3 PUIINSHTIApU OPKAIU
anuknaHagy. LlyHuHTOEK, OMpOp XW3MATHHUHT OaKapWiIMIIKA OOIIKa
XU3MaTiiapra 00FJIMK OVINUIIN XaM MyMKHH.

Macanann eunmiga gactiad, MAMpa ¢olinanmanyBuniapra
XU3MATIapHA TaKIUM OTHUII JKapaéHWra aJoKajop OOBEKTIAp Ba
ylapra TabCHp KWIYBYH OMWIJIapHH Oenrmiad onwm 3apyp. by epnaa,
00bexT cudaruna QoimanaHyBuu, JaBO3WM, Bazuda Ba XHU3MaTiap
Kapanamu. XKapaéH OGaxapuiuiim gaBoMuna o0beKTIapapo YpHATHII-
raH aJoKaJOpJIMK MyHOocabaTiapuaa maijo OyiamuraH ajioMaTiapHU
KeWWHTH OO0BeKTiapra TabCUp 3aHXKUpH maimo Oymamw. Kyinnran
Macaiaza HWHOOATra OJMHMIIA JIO3UM OYynraH oOBeKTIap Ba
OMIJUTAPHUHT ¥3apo 3amKHpiH MyHocabatu 3.9.-pacmaaru xapaéH
CXeMacuaa ¥3 akCUHU TONIaH.

By cxemana 1-4 6annapu oobekTiIap, 5-10 6anmIap oObekTIapra
TabCHp KWIYBYHM OMHJUIQPHUHT ajgoMatriapu, 11-14  Gammmap
¢olinananyBunra KypcaTuiaaura CHH(IAraH Xu3MaTiap. XyIIu
ymoy 11-14 Oammiapaa WYUK ajoMaTiapra HUcOaTaH KYyJUlaHH-
JajuraH MEe30HJIap acocHJa caMapajd TaHIAll Macajlacd edusIajiu.
Ymly xapa€H cxemacugard oObEKTIApUHU KUCKada M30XU KyWumia-
runap: 1 — 3JeKTpoH Xxu3matiap, 2 — Basudanap, 3 — naBozumiap, 4 —
¢doiinananyBumiap, 5—Basudamgarm xm3Matiap, 6 — J1aBO3UMIATH
Baszudanap, 7 — naBo3umra Bazuda opKaIu KypcaTWiIaéTraH Xu3Mar-
map, 8 —maBo3mMra Basudacusz TYFPUOAH-TYFPU KypcaTmiaéTraH
xm3marnap, 9 — doitnananysun nasosumiapu, 10 — Qoiinananysun
nTaBozumitapuaaru Basudanap, 11 — QoiinananyB4rHN TaBO3UMHIATH
Bazu(anapra KypcaTwiagurad xuzMatiap, 12 — naBo3umra TyFpuaas-
TYFpu KypcaTuianurad xu3mamiap, 13 — doiigananysyura JIaBO3HM-
JaH Talkapu OMpukTUpwiIran Basudanap Ba 14 — doiimananyBuura
TYFpUIAH-TYFPH KypcaTWIaIUraH Xu3MaTiap.
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—— Acocwii Gopmammu e
Bupnamrtupwiras 6ofmammm 7] -»4 UE )¢

OO0beKTIIapHU OUPIIAIITHPHUII ATOMATIIAPH \\ﬂ/

3.9-pacm. Xusmam Kypcamuus #capaén cxemacu.

XKapaén cxemacumarn oOOBEKTIIap Ba YIAPHUHT TabCHP
OMWJIJIApUHM KyHuaarnda xam udoganan MyMKHH.

E Xusmar e
H Basuda h(e)
L JlaBo3um l(h) I(h(e)) l(e)

U ®oipgananyBun  u(l) u(l(h)) u(l(h(e))) u(l(e)) u(e)

Macananu euMinja XOpUM BaKTAa MyJJaTH SKUHJIAIAETraH
XU3MaTiapra, XW3MaTIapHH OOFIMKIUTH Ba OakapuIl XaKMHTra
HUcOaTaH CaldMOK KO3()(UIMEHTIapHHH ME30HIM  ABTOMATHK
Y3rapuIyHA TabMHUHJAII, SBHH XWU3MaT MYXUMIIUTHHHU OIIMPHIIT
MEeXaHM3UMHHN YPHATHIN OWJIaH XU3MAaTiapHH caMapaji TaHJIall
MYMKUH O¥IIasm.

OHan jkapaéH cxeMacuaaru Xap Oup OOBEKTHH Ba YIapHHUHT
¥3apo MyHocabaTiap Ba aJOMaTJApHUHT Makcaja Ba Basudaiapu
xamaa OenrwiaHumnapuau  Oatadcwn kapa® Yramuz. (KeduHru

YpUHIapia TYIIaM 3JIEMEHTIAPH COHMHHU OCNTHManyia TYIIaMIapHU
“(oIaTOBYM CUMBOJLIAD OJIANIA 71 KYIKO E3mIany.)




MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 145

1) DXuunr 6azaBuii cyObekTuHU Makcamu, MAMpa oObexT Ba
CyOBeKTIapra TakAWM OTHIYBUM Oapya TypAaru Xu3MaTJIapHH
napaMeTpiapd MaXKMyacHHH cakinamjaH ubopar. JKapaéH cxema-
cugaH KypuHaguku OX OOBEKTH MyXUM Ba IIApT OynraH OOBEKT.
Uynkn y QoiinananyBumiaprada OyiaraH opaimuina OaxkapwiaguraH
Kapa€HIapa aMalapiHHM Oapdyacu WINTHPOK ITHO, XU3MaT Kypca-
THII JKapaéHu MaHOACH XucoOIaHaaH.

[TapameTpiu 3J€KTPOH Xu3MaTap TYIUIaMH Kyluzaaruda
Oepuamu:

€11 " €1k
E={ejj=1.ki=1.ne}= '
€ne,l " Cnek

Oy epna,, ne — MaBXyJl XU3Matiap COHH, kK — XU3MaT IapaMeTpiapu,

KyMJIaJlad,

€0 — XM3MaTHUHI Maxcyc KOoJM (XU3Mariapra MyposKaaTjap Maxcyc
KOJl OpKaJIi O¥naan);

e; 1 — xu3mar cuHpH (GyHKIMOHAN Ba HOQYHKIIMOHAT);

€j — XM3MaT KYCATUIIHUHT OOIIAHFUY BA €; 3 — TyTraJUlaHUII BaKTH
(arap xm3Mat OONIIaHWIIN €KW TYTAaTWIMIINTA Yerapa Kyhuimaca
kmitMaty O Ta TeHT Oymanm);

e; 4 — XM3MaT )KOPUH STHJIraH BaKT;

€; 5 — XU3MaTHU JaBpuinury (arap 1 6yica, XusMar 1aBpuii 5Mac);

€; ¢— XU3MaTHH Oaxkapum MaxOypuil €xu MaxOypuii smaciuru (Oy
nmapameTp Basuda, JTaBo3uM Ba (oianaHyBUMIIApHU Oaxouariaa
MYXAMIHD);

;7 — XM3MaTHMHI OOLIKA XU3MaTiapra OOFIMKIMIM (XU3MaT Oaxa-
pUIMIIM OOLIKA XU3MATIapHH OaKapUITaHINIUIa Ba LIYHUHTACK,
ymOy XW3MaTHH Oa’kKapwiraHguryd OOIIKa XW3MaTHHHT Oaka-
pUITHIINTa OOFIMKINTY KYPCAaTUIAIN);

e; g — XM3MaT OaKapMJIMIIMHK TaCAUKIAIL;

€j 9 — XM3MaTHHHT Oa)KapHJIHILIH XaKMH;

€; 10 — XM3Mar Oa’kapuiaJuraH JacTypuil Ba TEXHUK TAbMUHOTH;

e;11 — XusMaTHM ouuk €ku €nukmurd (Ouuk xusMariap Oapya
¢olinananyBumiapra SXTUEKIApH acocuia TaKAUM STUIIAAN.
Enuk xusmartnap 12, 13, 14 napameTsiapuia 33 akCHHH TOHA/M);

e; 12 — XM3MarT pyxcaT 3TUIITaH JIABO3UMJIAP YUyH;
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e; 3 — XM3MaT pyxcar STUJIraH Basudanap ydyH;

€j 14 — XM3MarT pyxcar dTHIraH (oianaHyBumIap yuyH;

€;15 — XM3Mar Typura Oepwiran skcnepT kodpduuuenrt (Oy xyna
aXaMUATIH TapamMeTp OYymmbd, camapaiy Tamiam kapagHuma
acoCHH OMUIIITHD).

2) Basudanap naBo3umiapra OUPUTHPUINO, YHHHI MaHOAcH
DXnap 00bEKTH, XM3MaT KYpCcaTyBYHCH 3ca JIAaBO3UM Ba (olaaHyB-
yu oObeKkTIapuaup. Basudanap nuku Ba TalIky, IOKOPH Ba Kyin KaOu
XU3MaT WyHAINII EKu cHHGIapra axpaTuiam.

P = (p1, P2, ) Pup)
NAMpna Bazudanapau anoxuna H TyaM cudaTtuia KapanMus.

— 151 1 2 2 2 np np
H = (AL R, b B2 e b2 gy B B0 D)

€KHn
i — (1) ) j -
H/ = (h ,h ,...,hpj),] =1.np
n [ n;
H = (HlﬂHzl"'lan) = Uile'nh = Ziflpi'
oy epna,, np — Basubanap cundu couu, p; — j-cunpaarn Bazudpanap
COHH, h{ — j-cuH(pmaru i-Bazuda, nh — Bazudanap COHH.

3) JlaBo3uM o0OBeKkTHHUHT Makcanun MAMpa ¢oiinananyBan
¢aomuatuan  Oenrma®  Oepumn, SbPHM XHM3MATJIApHA — CHUH(IAII-
TUPWITAH XOJIa TAKIUM Kuiuiiaup. JlaBozumuap Kym napaMeTiau
cuH(IamTHpUAraH TymiaM cudaruga Kapamaaud. SbpHH,
L= (1,15, ..., 1), nl — naBo3uMIap COHHU.

JlaBo3MM TAIIKWJIOTHUHT INTaT JKaJBajHa KEeJITHPUIAIH.
Kynumnmk xomatnapia TAamIKWIOTHUHT TY3yJIMaBUi oOBEKTIIapaa
JTaBO3UMJIAp TaKpopiaaHuO kemaau. Arap Ousra M= (m,m, ..., Mypy,)
obobektmap Ba L= (I, 1, ..., 1) maBo3ummap Oepmica, OOBEKTIArH
JTaBo3UMIIApHU Hdomanam Kyiunarnda 0ymaam:

— m gl m ,j2 m ,ml).
M, = {tkl Leptie Lyt I )
J | A— : Foam
Vlkjﬂvlki =0, i#], t;, =21,
Oy epma,, m-00mekT, ml — OOBEKTHArd JOBO3MMIIAP COHH, l,l{l,
00bekTHH i-maBo3umu (I'), L Tymiamaan k-TaHaaHMa OuMjiaH OJIMHIaH
ki-naBosum, t; 0ObEKTHH i-NaBo3uMIap conu. Xamma UmL Ll c L sa

nm yml ;i Y
i=12j=1t = ml mwaptnap ypuHIu.
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4) NAMpa (oiinananyBYMIapuHT TMapaMeTpiapura Kapad
XU3MaTiap KypcaTHiagu, sbHA OXiap JaBO3UM OpKajiH, Basuda
OpKAJTH Ba TYFPHIAH-TYFPU OYJIMIIN MyMKUH. YMyMUH X0J1a Makcas
Ba Basudamapu Typiauua OVYIraH mnapamerpiin ¢ouganaHyBUMIap
00BEKTUHY KyHuaarnia OeNriaHaIn;

U ° Uy
U={w;i=1.nuj=0.k}= :
Unuo °°° Unuk
Oy epma, nu — ¢oimananyBumnap conu. Ilapamerpmapra

KyHumaruiapaan uoopar:

U; o — QoiigananyBun Maxcyc Koau;

u; 1 — Qolinananysun ucmu mwapudu;

U; , — BoligananyBuu JOTMHHU Ba U; 3 — IAPOIIH;

u; 4 — doiinananyBunny napo3umra sra skanauru (0 — iy, 1 — xa);
u; 5 — QolinananyBunaa J1aBO3MMM/AH TalIKapu Basu(a MaBKyIJIUIH
(0, 1);

U; ¢ — poiinananysunra Tyrpunan-Tyrpu DXnap kypcarunumu (0 €ku
1);

u; 7 — doiinananysun MAMra ab30 Oyran BakTH Ba X.K.

5) Basudanapaarn xm3matiap amomard DX (1) Ba Basuda (2)
OOBEKTIIApUHYM  OWPIAMNTHPUIN  HATIKAacHAa  Taimo  Oymamu.
Baszudanapra xypcarmraguran Xmap kymmra cadadiau, BazupaHHHT
xap Oup osnementu h; ra DXimapHuUHr Oapya 3JIEMEHTH €; MOC
Kylunaau.

HE = H* = {h;; = (0,1),i = 1..nh,j = 1..ne} =
h{,l h;,ne
= (hy, o, hpp) X (€4, s pe) = : :
;Lh,l ;Lh,ne
Oy epna, h;j; =1 OYymumm h; Basudara e; DX kypcarnnumuuu
anrmaraau. JKamm Basudanapra xypcarwiaguran OXiap COHH
nhe = ¥, P21 hij.

6) JlaBo3ummaru Basuganap anomaru Basuda (2) Ba maBo3um (3)
OOBEKTIapUHNA OWpIAITHpaaAd. YMyMHH XOJ/a JIaBOSHMIIApHH
cuH(pmamTHpmaTan Basudamap MaxkMmyacw €0 Kapaml MYMKHH.
lyHuHTACK, TaBO3UMIIAP ¥3 WUMTra KYIiaraH BasudanapHu onud, ¥3
YpHUza Basudamap XaM JiaBo3uUMiapAa KaHTapuiub kemagu. by
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ajyiomar xap O6up maBo3uMra BazuanapHu 6apuacu MOC Ky HUIHIIIIAH
Keanb YUKaau.

LH =L*={lj;,i =1..nh,j = 1..nl}

l;,l l;,nl
=+ ~ & )(o=y;<1)
nhi 0 lanm
Oy epna, lj; HMHT KuiiMaTHM MOCIMK JapaKacUHH aHIJIATAIH,
JaBO3WM/IaTH TAKPOPIIaHyBYH Basudaiap COHH
*
=525y
v L
7) JlaBosumnapnaru Basupamapura DX KypcaTHII allOMaTH
OeBocuta 5 Ba 6 aJOMaTIADHUHT OMpJIANIMACHHU TANIKMJI STau.
IOxopuna Basudamapmarm OXmap (5) 2 ymuoBAM  BEeKTOpra
JaBo3uMaaru BasudanapHu (6) OWpHKTHpcak 3 YIUOBIM BEKTOP
naiigo Oymagu. AMMO BEKTOPHUHT 3-TOMOHH (JIaBO3UM) Typinua
Vimuampaa Oyaumuaan, 6u3 dakau k — JJaBO3UM YUyH Ma3Kyp aJIOMaTHH
Kapaiimu3. Jlemak, k — naBo3uMparu Baszudanapra KypcaTuiaura
OXnapHu udoganam Kyiugarnda 0ymaim.

ra TCHT.

|, =] ={c| x#xr| k=1.u}=
k k k k’
k k * oo * *
T11 Tine hl,l 1,ne ll,k
= : : X : - : X : =
fe k * e * *
Tah1 " Tnhne nh,1 nh,ne nh,k
k .px . ]* ko opx gx
Trqhin Lk Tine " Nine "Lk
k A e ... k A e
Tnh,l hnh,l lnh,k Tnh,ne hnh,ne lnh,k
k k
T1,1 Tl,ne
k k
Tnh,l ot Tnh,ne
k x
Oy epaa, 7;; - k — naBosumuaru h;; Basudara Gepuiran MyXUMIHK
— \y'nh ywne k
ko3 duumenty, k — naposumaaru dXnap conu nlhy, = Y2 Y52, Ty

ra TeHr. YMyMHH Xoiga  JlaBO3MMIapjard  Basugamapra

kypcarmwiamuran dXmap LH* = UPL, LH* K KYpUHHMIIIA Ba YJIapHU
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conn nlhe = Y% nlh,. bus naBosummapra Basudanap OpKaIH
KypcaTunagurad O XnapHu Hdoaanaavk.

8) Pean Tm3um daonmusatunan kenud yukkan xonmga, MAMaa xam
naBozumiapra Qakar ¢ykHnmoHan (MaxOypuil) Bazudanapaan
tamkapu DXuap Oupuktupmwiaau. DX QyHKOHoHaAN Basuda ydIyH
MYyJDKaJUIaHMaraH XoJjaTiapaa JaBo3uMiapra TyFpUIaH-TYFpU Kypca-
taguran OXmap 1 Ba 2 0OBEKTIapHW OMPIAIITHPHIN HATIKACHIA
Mai0 KWIMHAIN.

LH ={8 XL X E}

811 O
= : : X (g, ey Ly) X (€1, ey €pe) =
5ne,1 6ne,nl
S11°lier 0 Simlute
Oneailine = Onenilui ene
Py o P
= : J(0<P;<1)
Pne,l Pne,nl
Oy epna, yCTyHiapiaru lj aBo3uMra e; XM3MaTHHHI KYpCaTUIMLIA
6;; — MyxumuMIMK  KOOOQUIMEHTH  OpKal¥  AHWKJIAHAIH.
Myxummimuk - kodppuumentn  §;; > 0 xonatn Qpakar Xu3mar
KypcaTHiia urad JIaBO3MMITapra KyHumanm. JlaBoznmumapra
y ) ne wni (L Pij>0
kypcarunaérran DXnap conu nle = }i; Y-, 0 p.. = (laTeHr
) l,j -

9) @oiligananyBun  o0BekTH (4) TapaMeTpu  OpKajau
¢olimanaHyBUn J1aBO3UMIa dra JKaHIMIH KypcaTwiarad sau. dakat
u; 4 = 1 6ynran xonaraaruna QoiinananyBuura OMp HedTa JIABO3HM
OMpUKTHpPHII ~ MYMKHH  Oymamu.  QoiijanaHyBuMIa  JIaBO3UM
OMPHUKTHUPHII ajloMaTH 3 Ba 4 00bEKTIap HATIKAcHa a0 6ynuo, y
Kyluparnda udoganaHaau:

UL=U"={uj; =(01),u;4 >0,i=1.nu,j=1.nl} =

uil u;,nl
= (ull ""unu) X (lli ) lnl) = .
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Oy epma, u; ;j onement kuitmvaru (0,1) opkamm Katopriapaaru u; Goi-
JlaJlaHyBYMra yCTYHJIApiard lj JIaBOSUMHMHI TETHIUIM 3KaHJIUTH
KypcaTuiany, yMyMuil xoijia (oiganaHyBUHIapAard JIaBO3UMIIAp
conn nul = Y7 ?iluf,j ra TEHT.

QoiinananyBuMHM OMp BakTaa OWp HeuTa OOBEKTIApAaru
naBozumiiapaa (GaosusaT onud OOpHIIMHM MHOOATra OJcak, y XoJyiaa
KeCHIIMaiural Ba CHH(JIapra axpaTwiraH Xu3Mariap KypcaTHII
amaJira OIIMpHUIIaIu.

10) DolimanaHyBUWIADHUHT JaBO3UMIIApHIAru  Basudanap
aomatd 6 Ba 9 amomarmapHuM Owpnammacuaup. by amomaTHMHT
makcaan WMAMpa xapa€HHMHT JaBOMHUIUIMTMHU TabMHUHIALLLA,
MOHHUTOPHHT IOPUTHII Ba (QoHalaHyBUWIAPHU CAIMOFMHHA aHUK-
Jampaa 3apyp. Maskyp amoMaTHH HUQOIaNallHK  COJIATalITHPHII
Makcanuaa m — (oiiananyBuu yqayH Oenruiai KUpUTaMu3.

U] =urr ={u><L*><U* ,m=1..nu,um4>0}=
m m m ’
*
Hi1 0 Ml i = U
= i - : {5 b X (Wt e Uint)
Hnna 0 OHnnm w1 = L
* * * *
Hi1” ll,l “Up Uint - ll,nl “Umni
* * *
Hnna* lnh,l'uin,l = Opnnnt * lainnt  Umn
m m
11 Rim
m Ry m
nh,1 nhnl
m — QolgamaHyBud JIaBO3UMIIApAard Basudanap conu nulh,, =
m
S 1L, R{;>0

i=12j=1)0 R™ — o’ YMmymuii doiimanaHyBYMIap J1aBO3UMIIAPH-
» g

narn Basubamap UL = Upm~, UL* KYPUHHIIIa Ba YJIapHU COHH
m

nulh = Yt nulh, 6ynau.

IOxopuna Genrunamnap kuputwiaran 1-10 6anurapaaru 00beKT
Ba HaTmwkacuaa OXpaaH ¢oiimananyBuura OyiraH oOpaluKIaru
kapaéHapHu Oaxkapuiima xu3mar Keinaad. JKapaéH cxemacumaru
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KeWuHrn Oenrmianuiap HaTikKacu (olganaHyBUMra aHHK Kypca-
Tiaguran DXmnap 6yaub xucobmaHaau.

11) by anomar »xapa€H cxemacuaard SHT KaTTa Ba MYXUM
Oyaran amomar Oyiu6, y (doiimaganyBuura JiaBo3uMaard Basudaiap
OpKaJM KypcaTwiaaurad OXJIapHH V3uaa akc OSTTupaaud. AbHu
amomatr HMAMpa mnaBosumim  ¢oiimgananysun (9) Ba JlaBo3mMra
Bazu(amap OpKamu Kypcarwiaguran xuzMmarnap (7) amoMmaTunaH
naigo 6ynran. AnomMaT OeNTUIAIIMHN CONTANAIITUPHIN MaKCaIuaa im
— (hoiianaHyBYMHU k — JTaBO3UMHUIATH Basudarapra KypcaTuiaaural
OXnap ndonananaam.

U'LH* =ULH*
m,k m
=inxU* X LH* k=1.nlm=1.nu,u
{TI mk k’ ’ »om
>0
mk mk k k
M1 M1ne Ty o Tine
= H ., X (u.fn k X : =
mk mk k k
Mani " Mnhne Tnh,l Tnh,ne
mk | x . Tk mk . x .7k
771,1 Um,k T1,1 771,ne Um k Tl,ne
mk . x .1k mk . % .7k
nnh,l Um,k Tnh,l 77nh,ne Um,k Tnh,ne
k k
Gl,l Gl,ne
k k
Gnh,l o Gnh,ne

mk o
Oy epaa, 1; /- m — doinanaHyBYNHN k — TaBO3MMHU Basuparapua-
ru OXuapra OepwiraH MyXUMIMIUK KO3(GQUIMEHTH, yMYyMHUH
xoJi1a 6apua ¢oigananyB4H JaBo3UMIapUaary DXiap COHU

1, GI7*>0
0, G =0"

12) ®otigananyBunra DXnap (hakaTruHa JIaBO3UMIIapAari Ba3u-
¢anap opkamu smac, OaJlKH JJaBO3MMIa TYFPUAAH-TYFPH XaM DXiap
kypcatwianu. Jlapozumra kypcatuiaguran TYFpUIaH-TYFpu DXiap
amomatu 1 Ba 8 anomaTiapmaH kenu0d 4wkamau. m — QoigamaHyBIH
JaBo3uMIIapHra Ompnamrupuwirad DXnap Kyduaarnda OenruiaHaim:

—_ \'nu nl nh yne
nulhe = X521 Xk=1 Xi=12j=1
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ULE| =ULE"| ={AXLExU*| ,m=1.mpupn,>0}=
m m m !
/11,1 Al,nl P1,1 Pl,nl
— : . : H . : * * —
= . x| . P X (W e Upnt) =
/1ne,1 Ane,nl Pne,l Pne,nl
* *
AMaiPiaiUms 0 At Pon i U
* *
Ane,l ' Pne,l B lne,nl ' Pne,nl "Umni
m m
V1,1 Vl,ne
m see m
nh,1 nhne

Oy epma, A;; — MyXUMIWIUK KO3(hdUIMEHTH NaBo3uMra OUPUKTH-
puiran DXnap P;; magxyn Oyiaran xonaraa HOJJAH Karta Oymuid
MYMKHH.

YKamu ¢oiinananyBYMIapHUHT JaBO3UMIIAPUTa OMPUKTHPHITAH
OXnap conu nue, $hoiganaHyBIHIap JIaBO3UMIIApUra OUPUKTUPUITaH
OXnap ULE™ 6ynub xucobaaHamu.

Vm
nue = Y Mt 121 1{ ULE* = U™ ULE*

0, Vm =0

13) Okopuna aitud yrranumusnek, MAMpaa OGupop J1aBo3um
Bazu(anap MaxkMyacuaaH ubopar, aMmmo Oapua Baszudanap KaTbuil
Typaa OUpOp JaBO3UMIa TETHUIUIN OYiIMaWau. MHUCON y4yH TabJIUM
Myaccacacuaa TallKWI OTWITaH KoH(epeHImsIra MaTepHaIapHU
Tymwiam Basudacu KaWCUAWp JIABO3UMTa  OMPUKTHPUIMACIAH,
aKCMH4Ya, JKaBoOTapmu maxcra rowmatmwianu. DoiimananyBunra
TABO3UMJIAH TAIIKApU TYFPUOAH-TYFPU BaszudamapHu OUPUKTUPUIH-
my ajoMatd S5 Ba 9 ajoMariap OpKajdd amaira OIIMpajajiu.
OdoligananyBud OOBCKTHAArd TETMILUIM Ba3W(a IapamMeTpu Oy
Oymaran xonariapaa BasupanapHd OWPHUKTHPHIMIN  alOMaTH
Kyhuaaruda udopaiana:

uH*| =ULE*| = {vm x H*
m

,m=1.nu,u > 0} =
m m,5

m m * *
V11 " Vine hii = Rige

* *
Va1 7 Vahne nh,1 nh,ne
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m
v hl 1 Vine Mine
m L
Vnh 1 hnh 1 " Vnhne  Mnhne
1,1 1,ne
= . . : , (u'm,S > 0)
nh,1 nh,ne

Oy epma, v[; i - m — doinananysunra OUpHKTHpWITaH Basubanap
MaBxyn Oyiaca, DXiapra OepwiraH MyXHMIIIIAK KO3(QQHUIMESHTH
HoJaH Karta Oymaan. TYrpuman-Tyrpu QoimananyBumiapra OUpHK-
THPHITAH )KaMU Bazudanapiard Xu3matiiap COHU

nh ywmne 1 QU>0 x _ | |nu *
nuh = m111]10Q__0F3TeHF-UH— m=1UHm
L]

¢doiinananyBuymapra OWPUKTHPWIraH >kaMu Basudamap Oyiub
XHCOOTaHaH.

14) Kapaén cxemacumaru (oiinananyBunra TYFpUAAH-TYFPH
KypcaTminaguran OXimap amomaté 1 Ba 4 0OBEKTIapHM OmpIiali-
tupaau. lllyHuHraek, Oy amoMaTHHHI MaBxKyn Oymuimm Qorima-
JaHyBYH OOBEKTHIArM ODXHU TYFPHIAH-TYFPU KYpCATHIIWII Iapa-
METpUHU OYym OYyamaciuru OwinaH XaMm OOFiuK. by amoMaTHHHT
Makcaau QoiataHyBUUTa dXTHEKIAPUAAH KeTHO YUKKaH Xoyaa EKu
6ommka xonatnapaa DXHU KYPCAaTHINIITHU TAbMUHITAIIIUD.

UE ={pXUXE,upe>0}=

P11 " Pinu
= : " : X (Uq, ey Uny) X (€1, s Epe) =
Pne1 °° Pnenu
P11 U1 €1 o PriauUnu €1
Pne1 U1 €ne *°° Pnenu’ Unu " Cne
W1,1 Wl,nu
Wne,l Wne,nu

pij - m — polnananysuura OUPUKTUPHIITAH XU3MATHUHI MyXUMIIHK
ko3 urmentu, QoinananyBumnapra KypcaTuiaanran DXiap COHH
e — YTe. g 1, W;; >0

=12=100, W, ; = 0
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bu3 xapaén cxemacumaru oOBEKT Ba aJlOMaTIApHU ITapaMeTPIIH
Oenrunab, ymapHUHT Makcaj Ba BasudamapuHu kKapad yTauk. by
napameTpiu Oenrwianuiap KyWWIraH MacalaHW TalIKdK OSTHUIIIa
acocuii oMy OYIn0 XUcoOIaHaIM.

MacajlaHMHI e4uMHU.

Tusumra kuprad ¢oianaHyBIn XyKyK dapaxkaigapu Oyiimda
(aonuATHHYE TYIMK KaMmpaO OJNHIN yYyH acoCHid Ba TYFpHIOAH-TYFPH
KypcaTunazurad DXap OUpIalITHPUITraH X0Jaaa KypcaTuinanu. DHIU
kupuTHiaran 1-10 Gammarm Oenrwnmanuiap opkaau 11-14 Gammnmapna
XU3MATJIApHU ME30HJM CaMapald TaHJAIIHUHT MEXaHU3UMHHU
WNUIA0 YUKUTITHA KapaimMus3.

OoitnananyBurra MTAMHUHT >kOpull BakTAa canMoKiIn DXiap-
HA camMapaind TaHjallga XW3MAaTHHHT acOCHH XYCyCHSATIapHU
nHoOatra onmummmMu3 mapt. XKymmanad, Oy Xycycustiapra KyWuma-
THJIap KUPaaU:

— DXnaru sxcnepTiap ko3GPUIHeHTH;

— DOXHUHT JaBpUANIHUTH Ba (PAaOJUTUK BAKTH;

— BOX xakMH Ba OOFITHUKIINTH;

— OXnaH doigananyBuurada 6yiaran opanukiaapaa naigo 0ynrax
ajoMaTiIapAard MyXUMITIIAK KO3 QUIUEHTIApH.

Camapanu Xu3MaTJIapHH TaHJIAIl MEXAaHW3MH acoCaH HKKHU
KACMJIaH ubopart, sbHU OMpHHYHCH DXIJIAPHUHT NapamMeTpliapuaari
XyCyCHSITIIapH Ba YJApHUHT ¥3apo MyHOCAOaTHHM Oyinda MyXHM-
TUTUHU aHWKJIAM, WKKUHIUCH DXmaH ¢oigaranyBunrada OyiraH
OpaMK/Ia MYXUMJIMKIIADHW aHWKJIAll. MeXaHW3MHUHT KOMIUIEKC
unuiamy  OXJapHA MHTEIUIEKTyal camMapaid TaHialml TH3UMHHU
spatwiniura 3amuH Oynmamum. Hazapnma tyrtumnmaérran xusmartiap
CAJIMOFMHHU ¥Y3rapTUPYBUM MEXaHU3M TYpJH ME30HJIAp, MaTeMaTHK
yCyJuIap Ba ajJrOpUTMIIAPAAH TAIIKII STHIIIH.

IXnapnunz napamempux XycycuanapuHu AHUKI064U MEXAHUIM
OXNapHUHT MapaMeTpHK XyCyCHSJIapHMHHM aHHWKJIAIIA >KapacH
cxemacugard (1) DXHUHT mMapaMeTpiIapuHU >KOPHH BakTAa Oup-
Oupura MyHOCa0aTHHU YPHATWINO, XM3MATHUHT MYXUMIUTH OYyiirmua
tannanagu. [lapamerpmap Bakrra OOFNHMK OYnraHd y4yH Jactiiad
“BakT (DyHIIMSACH "HU KUPUTAMU3.
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Bakm yuxyuscu

Bakr ¢yHKumsicura KupyB4n Mabiymoriap [a, b] DXmapHuHr

OaXapwiUIIA BAaKTH Ba d KOpHWA BAaKT TapaMeTpiapuiaH ubOopar.
OyHkwst Oy MabIyMoTIIap acocuaa DXHUHT MyXUMIIUK JIapakacuHH
(housma aHUKJIalIH.

dyukimsa Oup HeuTa ycysulapia uiniaiiau. [a, b] Bakt unTepBa-

nu aiiupmacu n = b —a + 1, xopuit Bakr d; (i = 1..n,a < d; < b).

100

a) Unsukom yeyn: Af! = — (di—a+1)

b) Funep6ona yeyn: Af? =

1000 d;—a+1
n b—-d;+1

wn
[
=]
-
n
=]
=1
=
wn
s
=]
s
n
[*]
=1

¢) HHTepBaJiHM NpoONOPHHOHAN TOPAMTHPHIN YcyJau. busra
0 < a <1 con 6epunnd, xopuit BakT (d) Oonmanruy yerapa (a) maH
KaHYaJIMK y30KJalica, sKyHui yerapa (b) »opuit BakT (d) ra TOMOH o
Japaka OuiaH Topaiaam.

xl=((b—dl+1)—a(dl—a+1))><(dl—a+1)

X, Xi_q > X;
Af3 ={ jr Xj-1 = Xj
max(x;)

d; b7 . -

0 10 15 20

Bakr ¢ymkuus maTmkacu ¢owmsna Kadntapuiamu. Kenrupunran

BakT ¢yHmmsicu ODXJIapHUHT BakIra OOFIMK NapaMeTpiapuHu
XHCO0IaIIa HIUIATHIH.
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Mexanu3 y4yH 3apyp Oynaran “BakT ¢yHKums maH DXIapHUHT
¥3apo Kydhugard mnapaMmerpiapu Oyitmdya MyHocaOaTlapuHU aHUK-
Jama UIuiaTHiIaau.

1. Bakm unmepeanu

OXnapHuHr OakKapWIMIIM BAaKT OpAIMFU €, =a, €3 =Db
rapaMeTpiapy KahTa MIUIOBIApCU3 d KOPHUI BaKT OMIIaH OMpra BakT
¢yHKUMACHTa y3aTHinaau. Hatika KypcaTtrudu €, ra Kaij STHIaIu.

2. Xuzmamanap oaspuiiiuzu

OXnapHuHr naspuiinuru  e;s5 = ds (ds = 1) napameTpuzaa
XM3MATHUHT [a,b] wuHTepBamma Hedra MapTa TaKPOPJIAHMIIN
Kypcatuinamu. Arap Xu3Mmar JaBpuid Oynmaca, y xonma ds =1
O6ynmamu. bynma nactmaG sxopwii BakTHH (d;) Kaiicu mgaspra (B)
TETHIIUTA dKAHJIUTH TONHJIAAN, KSHHH Ma3Kyp JaBPHUHT OOIUIAHFHY
(B%) Ba sxynuii (B?) unareppannapu aHuKIanamy.

B= ||+ 184 =a+dsM - 1),8> =a+ds-m

Awnuknanran (B) masp [B%, B?] unrepsanna (d;) sxopuii BakTIa
XM3MAaTHUHT MYXUMJIMK Japa’kaCHHU TOIUII YIyH BakT (YHKIUSCHTA
y3atmiaagu. DX pmaBpuinmru Oyiinda BakT (QYHIUSACHAAH OJMHTAH
HaTHXa &, Ta Kaiig stunanu. Hatmwka Kyituaaru rpaguk xadbu 6ynaau:

%

M, M M;
3. Xuzmamanap xaxcmu
doiinananyBui TOMOHHJIAH DXJIapHUHT OaKapWiHWIIH YIyH
KEeTaJgurad BakKT XWU3MaT XaXMu Aevwiagn. DX XaxMu €jg =
dx (dx = 1) mnapamerpuga Oepunagu. OX  MyXUMIWIMTHHA
y3rapTupuIIa XaxkMm HapameTpujaard dx Kuitmatu OXHU e;3 = b
SKYHUH Oaxapwinil KuiiMatumaH adpwiagu. Bakt ¢yrnmscura
ysraprupwiaran [a, b*] wnTepBan ysarmnamu. DXma JIaBPHIAIUK
MaBxyn OViica, xap OUp AaBp yUyH kapaéH KalTapuiamu.
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0,
& dx

M, M, M;

Harwkana Oepuiran [a,b]  uarepBanuunr dakar [a, b*]
KUCMHJIa MyXUMJIHJIMK OmMpuinG Gopwiaau, [b*,b] kucmuma sca
MaKCHUMyM KuiiMaT Oeprmamu. X xaxMu Oyinda BakT GyHIUSICHIAH
OJIMHTAH HaTWXXa €3 ra KAl dTHIIaIH.

4. Xuzmamnunz 6oznuxknuzu

OXHUHT OOFIUKIUTH Oy TakKJAuM OTHIAETTaH XHU3MaTiap
bazacuna myHpaid OXmap xaM OOpKH, yJIapHUHT Oakapuiud
TyraTuiaumu Oomka Oup ODXHUHT OaxapuUIWUIIUHU (PaoJIIalln-
mura TabCHpP OdTaau. XU3MAaTHU OOFIHKIUTHHH KypcaTyBUd
e;7 = db (db = 0) mapamerp Oomka e;o DXHHMHI Maxcyc KOJMHU
cakiaiimu. Arap db > 0 6ymnca, DX Oaxxapwiumm OOITKA XU3MAaTHU
OaKapWIIMIIMHK TabMUHIAinu, arap db = 0 0Oynca, DX Oo0FIHK
SMacIUTMHM Owiaupanu. SlHa mryHpail xonmar xam OYiaaukd, yHOa
Ma3Kyp XH3MaT OaKapWIMIIKM YIyH OOIIKAa XM3MaTHH OaKapHIIHIITH
tanab Kwiaau. byHnmai xonariapia MasKyp Xu3MaT KOAH €
OXDBHUHTr OOIIKa XM3MATIAPHUHT €;; XaKMH NapaMeTpUIaH K-
punagyu. OXJTapHUHT OOFNIMKIWTH KyWHOard KeTMa-KeTJIHKAA
AHUKJIaHA T

1) Arap xopuii OXHMHT e;, Maxcyc koaura moc OX
TYIUIAMUJIATH €; ; OOFIIMKIIMK MapaMeTPHIAH e+, JJIEMEHTIAp MaB-
Kyn Oyaca, y xonma J* aHuknanran OXJapHM  €r3  BaKT
rapaMeTpuiaH MaKCUMyM KHIMAT OJIaJIN:

oR—
a* = 1’51*2,13X(b)

2) Arap xopuiit DXHUHT Xu3Mar xaxmu db > 0 6¥ica, y Xoima
db xuitmatm DX TYIUIaMuOard MaxcyC KOJUTapAaH KUIWPHIIAIH.
Hatmxa ek o MaBxkyn 0yica, K* DXnapHu ek, BakT napaMeTpHaaH
MHUHHUMYM KHMMAT OJIa/Iu:

b* = min(a
K*'Z( )
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Anvkyiadrad a” Ba b* xuiiMatiap e; , Ba e; 3 sxopuit OXHI BakT na-
pameTpura sHTH KuiiMat cudaruia KaOyiuianatn (el-‘z =a’e3= b*) Ba
xusmatHuHr [a*, b*] wunrepsanga (d;) sxopuil BaKTAaru Xu3MaTHHHT
MYXAMJIMK JTapa)kKaCHHU TOIHII YYYH BaKT (PYHKIUACUTA Y3aTHIIAIIH.

OX Oormukmuaru  Oyimya BakT (QyHOMACHTa  y3aTWITaH
MabJIYMOT/IAH OJIMHTaH HATUXKA €4 T'a KAl STUIIAIH.

J*

i\b

,éA .

max(J*) min(K*)

IOxopuna DXnapHuHT e; 4-BaKT MHTEPBANH, €; 5-JaBPHIAIIUIH,
€ o-XaKMH Ba €; ,-OOFIMKIapUHM KaiTa MIIIad BakT (QyHUUsACUra
y3aTHINO, MOC PABHIIIA &1, £, £3 Ba &, (DOM3NIM HATIKANAP OJNMHM.
& Ounman DXnapna MyXMMJIMKHH KYpcaTyBud e; 15 KOd(duuueHt
napameTpunu Oenrmnaimus. Yuioy € = {€,,} T¥1uiam sneMenTiapunu
KaiiTa unuiad, >Kopui BakTaa DXJTapHUHT MyXUMJIUTHHH aHHUKJIAIIIA
KyHuaara ycyJuiapaan OMpopTacy OJMHAIN:

A) Vpra apumeTnk € = %Z?ﬂ &;; B) Vprareomerpux € = /3 &
C) VYpra kBagpaTHk € = ’%Z?ﬂ g;; D) Vpra rapmonnk € = ZTLLl;

i=15_l.
e ={g,i=1.n} Tymwiam snementiapu ¢ousga OYIraHIUTH
yayHn ymap [0,1] opammrura YrkasmnuO, OXHUHT MYXUMIHIHK
KOX(PHUIMEHTUTA KY UM,

e=gp+—, (0<e<20<¢g <1,0<Ez<100).
0" 100 0

By dopmyma DOXmap mnapameTpiapura Kypa JKOpUH BaKTAaru
MYXUMJIMTUHU KypcaTaau.
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IXoan oitoananysuuzava oyncan opanruxK0a MyXumMauKiapHu
anuKnaw

Ougn Kapad yrunran 1-10 Oenrunanuiap opkanu ¢oiinana-
HyBUMrada OyiraH opaimukigard Oapda OOBEKT Ba ajJOMaTIAPHHHT
MYXAMJIHKJIApHA HHOOATTa OJIUII MEXaHU3MUHH TAIKUK dTaMH3.

NAMpna d¢origananyBuminapra OXJapHH TaKIdM OTHIIAA
TU3UMra KuApraH Xap Oup k-oiimanaHyB4M y4yH aloXyaa-asoxua
UII YpHU TALIKUI ATUIAAU. MEeXaHU3MHU KYPHILHU COAMaIallTUPULIT
Makcaauaa — KelimHrm — ypuHmapma — daxar  k-oitnamanyBumra
KypcaTunanurad O Xmap Onnan um oinnd Gopuiany.

Ymymuit xonaa DXiapHU camapaliid TaHJIall MEXaHU3UMH FOSCU
UIyHIaH nOopaTkd, YyHAa OXHUHT Y3rapTUpWITaH  MyXHMIHK
ko3¢ uIreHTIapu opKamy ¢oiinanaHyBunra 6ap4a €Ki YeKIM COHIAru
OXnapHu pEeHTHHIMHH aHUKIa0, ycumn €KkM  KaMalwm TapThounaa
TaKAUM ATUII Hazapaa Tytuwnanu. LlyHuHr ydyH sxapaH cxemacuaaru
¢olinananyBunraya OYJraH OpalIvKAa MYXUMIIMKIAPHH aHUKJAIITa
KyMaKjIantyBuy “PeATHHrHA aHUKTaIT QYHKITHS CHHA KHPUTaMHU3.
PeliTuHruHu aHMKJIaml QYHKUMACH

Peiituarn  anuknam  ydkuuscu X = {X;} BeKTOpHHH X;
3JIEMEHTIApHU Y Me30H OYinda capaiail, capajJaHTaH >JIeMEHTIapHU
KaMaluII EKK YCHII TApTHOUIA SKOMIAIITUPHO, yaapaaH TacTIa0Ku m
TaCMHM HaTika cudarnga KadTtapum BasudacuHu Oaxapanu.
OyHKIMS y4Ta apryMeHTIaH noopat: X; dJIeMeHTIap, Y Me30H Ba m
coH. Hatuwka ypHusa capanaHrad m Ta 3JeMEHT KalTapuiaiu.

Rf(ext(YV),m,{x;}) = {)_c]}

by epma, arap Y>0 (Y<0) O6¥ynca, wuHTepBaIgard X;
JNIEMEHTIapuIaH MakCUMyM (MHHMMYM) Y ra skuH Oynran m Ta
QJIEMEHTHU TaHJAIl Oa)kapuiaau, akC XOJiJa X; Ta ME30H KyIa-
HunMaiiau. [llyHunrek, arap gyHkuusiia m apryMeHT KypcaruiMaca
éxu 0 xuiiMaTra sra OVyica, KUPYBYHM TYIUIaM 3JEMEHTIapu (akaT
TapTHONaHnO KadTapwiand. Maskyp ¢yHkmus DXJIapHH aoMmar-
JapAard MyXUMIIUTH OYHnda pedTHHTMHY aHUKJIaNa KyJUTaHIIaIu.

XKapaén  cxemacugaru  YUMKyBYM ~ MabIyMOTIap,  SIbHU
¢dolinananyBuniapra Kypcatwnaguran OXmapad 3 Ta cuH(ra
aXpaTHING caMapaIopIUry aHUKJIAHAIH:

A-cun. Jlapo3um opkanu kypcatunaauran DXmap (11,12);
B-cund. Basudanap opkanu kypcarunaauran D Xmap (13);
C-cund. Tyrpuman-Tyrpu kypcarunaanran IXmap (14).
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A-cuHd. JlaBozumra kypcaTuinaguran XJiap caMmapaaopJiuru

I. Jlasosumnapea easuganap opxanu xypcamuiaouean OXnap
petimuneunu anukiawina oxopuaard 11 6ann oenrmianuiapu Oyinda
U1 06 6opuiKO, y Kyiumarnda 3,1u.

ULH"| = (GF) =i -l g hij)i=1..nh,j=1.nek

J
=1..nl

Oy epua, 11 — 1aBo3KM, T — Bazuda, [* — Bazudanu KaHOATIAHANPUIIH,
h — Bazudara DXHUHI MaBXYIJIUTH Ka0M MYXHMIIHIHK KO3(QQHIIHU-
eHTIapH.

doiinananyBuniaapra JlaBo3UMJapAard Basudaigap OpKaiu
KypcaTunanuran OXIJapHH caMapaJOpiUTHHE aHWKJIANl [IyHAaH
uboparku, OyHaa OXJIapHUHT S>KOPUH BaKTAArd MYyXUMIUTHHH
KypcaryBun £/ karTammkmap Gil,{j KodppuIMeHTIapTra KynanTHprIaImn

Ba MyXMM OyITaH XHM3MaTJlap COHM KypcaTWJITaH XOJIJa PEUTHHTH
aHMKJAI (GYHKLIUACUTa y3aTHIau.

—i

)

k
Rf(ext(1),m,{e/ x G} ) = {E;},Ff = U )
i=

F} — ¢oiinananysuura naBosumiap 6yiinua TaKIUM STHIIAIUTaH
OXnapaan caMapaliy TaHJIaHTAHIapH 0YIHO XUCOOIaHAIM.

I1. Jlasosumnapea sazugpanapcus myepuoan-myspu Kypcamuia-
ouean OXnap peimuneunu anuxiawna 12 OGanmmarn udomaman
(horinamanamms.

ULE"|, = (V) =(6i;-1-€eA;)i=1.nej=1.nhk
=1.nu

Oy epma, 6 — DXHHMHT JNaBO3UMra OMPUKTHpWIWII, [ — JIaBO3MMTa
OMPHUKTHPHII Japakacl KaOM MyXUMIIWINK K03 duimentiapu.

JlaBosumiiapra  TYFpUAAH-TYFpU  KypcaTwiamuran  OXiap
caMapaJOpJIMTMHU aHUKIAll IOKOpUAArd KabOu amaira OUIMpHIIaIu.
Seau &/ OXJIapHUHT  KOpUW  BaKTIark MYXUMIIHTH Vi'_‘]-
Kod(ppUIIMeHTIapTa KYymaiTHpIiIaan Ba pyHKIHTa y3aTHIIaIH.

. K1y (=K B ko
Rf (ext(1),m {e/ xV&}) = {V'},F} = i:1{v }
F21 — JlaBO3UMJIApUra TYFPUIAH-TYFPU TaKAUM OSTUIAAUTaH
OXnapaaH caMapaiy TaHJIaHTaHIapH 0YIH0 XUCOOIaHAIM.
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A-cuH(aa 1aBo3uMIIapura Kypcatuiaagurad O Xmap:
F! = FlUF;.
B-cund. Bazudanap opkanu kypcarunaguran IXiap

doiinananyBumiapra JaBO3UMIAPCH3 TYFPUIAH-TYFpHU Bazua-
nap opakaiu Kypcarunaauran DXnapHu 13 6anana Kapaira.

UH* = (Qi;) = (v - hi;).i = 1..nh,j = 1..ne.
Oy epna, vl”} ¢olimananyBunra OWPHUKTHPWITAH BasudagapHU
MYXUMJIHTH, h- Bazudaga DXHUHT Koddpdunuentiapu. Porgananys-
yura OMPUKTUpWITaH Basudanapmard KypcaTwiaguran OXmap
caMapaJOpJIMTHHU aHUKIam A-cuH(pIarn KaOu amaira OUIMPHIIaIH.
SAvan &/ OXJapHUHT JKOPUH BaKTAard MyXUMIMIU Q; j K03 duim-
eHTJIapra KYMaWTHPWIAAW Ba PEHTHHTH aHHUKJIAM (YHKIUSICHTA
y3aTHIaaH.
F? = Rf (ext(1),m {e/ x Q;;}) = {Ql.'j}

F? — ¢oiinananypuura GUPUKTHPUITaH Basudanapaaru DXiap-

JlaH caMapaiy TaHJIaHTaHIapy 0y xucoOIanaau.
C-cund. Tyrpuaan-Tyrpu kypcaTuiaauran IXiaap
doiigananyBuuiIapra TYFpUAAH-TYFpU KypcaTuiiaiuran
OXnapuu 14 Oannna KeITUPWITaH aloMaT OpKald PEUTHUHIH
AHWKJIaHAH.
U= W) = (p;),i =1..ne.
Oy epna, p; ¢oimamanyBuura OMPUKTHPHITAH DXHUHT KOdPHIHN-
eHTIapH.

Ongunru cungapaaru kaOu TYFpUAAH-TYFPH KYpcaTUIaguraH
DXrap camMapaJopIMIUHA aHUKIama &/ DXnapauar Myxummirya W,
Kod(pQUIIMEHTIapTra KyMaWTHPWIAAN Ba PEUTHMHTH aHUKJIAM (HYHK-
Lusicura y3aTuiaau.

F3 = Rf(ext(1),m,{e/ x W;}) = (W}

F3 — Tyrpuman-TyFpu KypcaTunagurad DXiapaaH camapain
TaHJIaHTaHJIapu.

YMmymuii xonga ¢oiganaHnyBunra Oapya CHH(IAD OpKaIH
KypcaTuiaagurad OXnap caMapaiy TaHIall MEXaHU3UMHU HaTWKacuia
ymoy capananrad JXiap MakMyacu ano oymaau.

F = F*UF?UF3 = F".

NAMpa camapanu DXnapHU TaHIall Macajlacuia KeITHPUITaH

XKapa€H cxeMacuiard oOBEKT Ba ajoMariapra OeJruiam KUPHUTH-
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TUIIA  yiap opacuaard MyHocabarmap Oyiindya KeTMa-KeTIHKIa
XUCOOIaIIap IOPUTHILHU TABMUHIANRIH.

Kapa0 yrunran xapa€n cxemacunaa dakat 4 Ta 00bEKT Ba Maiio
OynraH ajoMarjapHHHI y3ap0 MYHOCAa0aTWAaH caMpalld XH3MaTiap
€KY DIIEMEHTIIAPHH TAHJIAIl MEXaHU3UMUHH TaKIU( ITIUK.

OHIM Ma3Kyp >KapaéH CXEMacHMHH yMyMJIAITaH MacallaCHHUHT
KyHUIMINMHY Kapaiimus. TacaBByp KWJIAWIMK >kapaéH cXeMacu 7 Ta
fi (i = 1..n) obvexTnan ubopar O6yicuH. bynpait ymymiamrad n Ta
0o0BeKTIIapAaH Mai0 OyIaaurad aToMaTiapHy KyHUIard KypUHUIIIA
ndomanam MyMKHH.

fo f
5 1)

f £ () L) 50)

fi FACH I A VA (S BEWA VA A UN) B A VA () A (/)
AT BRI IATATACS) BNACACACHTN) BN A A AT IACS |
X| fohifo it fo {1k Gy 1aducaniap f fihs AL Sy

OpTHOOp KMIaguraH OYicak, yMymjallraH #n Ta OOBEKTIH
xKapa€H cxeMmacu ajoMaTiiapd Mypakkad peKypcuB KEeHralroBUH
¢byHKOMAHM Oepagy Ba YNapHUHI KeHraimm >kapaéuu [lackan
yuOypuaruHu maiino kwiaau. By kapa€H cxemacupgarn OOBEKT Ba
aJloMaTiapuiard IapaMeTpHH yMyMiIamiTHpuO, ymlOy TapudHu
KEITHPHII MyMKHH.

Tapud. XKapaén cxemacuna ukkura X — OIJIUHTH Ba ¥ — KEMH
ypuHIa KedyBUM OOBEKT EKM ajoMaTiap BEKTOp KYpHHHUIIIA
Oepunrad OyncuH. X Ba Y 0OBbEKTIapHU OUpJIAIITUPHUIN HATHXKAcHIa
SIHTH 1+ TTapaMeTpiIu aoMat XOCHI Oy a Iu.

X =g}y ={y}
X —— .
Y —Y, Y =(y,4),i=1.n
Oy epma, A tymmam X BeKTOpuIaH k TaHJaMa acoCHAa OJIMHTaH X;
JNIEeMEHTap, YHAard i-japaxanu adrinatagd. Japaxamu A
napaMeTplIapHUHT 0apyacy TY3WIHINW JKuXaTaaH Oup xwn udoma-
JaHATH.
A=z}, ¢}, d) [d], d]],dl) vA € (A, 4?)

Oy epna, fﬁ Y BekTopra OMpUKTHpWITaH Oapda mapakanu X BEKTOP

anemerntiap (4A) tymiamu (J), T[{ - X; DJIEMEHTHMHI MYXHUMIIMK
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KO3 DUITUCHTH, d(]) — JJIEMEHTTa YJIaHTaH BaKT, dg — DJIEMEHTHAaH

(doiimananu CoHH, d{, dé — DJIEMEHTJIApDHH aMaj KWIHII BakKT
opanmuru. Arap y €ku Oy derapacu KypcaTuimaca, dJIEMEHT ¢aoi
xoJarma Oymasm.

Maskyp Tapudnaa 6aéH >TWIraH yMyMJIAIITaH 7 HapamMeTpiu
o0BEeKTIIap Ba aloOMaTIapuHU IOKOpUIaru kKabu camapanu DXiIapHU
TaHJAll MacajlaCura TaTOWK KWIaguraH OyJcak, y Xojaa yMyMui
X0J111a m O0OBEKT/Ia KEHralTHpHUIIraH caMapay dJIEMEHTIIAPHA TaHJIall
MacaJJaCHHUHT YMyMHH €4WMH TONMWiIagu. bu3 TajKWK 3TraH XxoiaT
KeHTaWTHPWITaH caMapaly JJIeMEeHTIapHH TaHIall MacalaCHHUHT
XyCycHuil, SpHH 00BeKTIap OMp mapaMeTpiu Ba 4 OOBEKTIM XOJIaTH
0ynub xucobmaHaau.

bus roxopuma kapab yrtram MAMpa pean Baktaoa ¢oiimana-
HYBUMTa TaKIUM STHIAETTAH 3JIEKTPOH XU3MATJIAPHU HUHTEIJICKTYall
camapalil TaHJIalll MacajlaC TaJAKUKH OYHida KyWnaara HaTrKanapra
SPUIINIIH:

— MacaJlaHW TagKUK OTHII jKapaCHHUAa Xu3Mariap TakAuM OSTHII
JKapa8HUHU aHUK KYpCcaTyBYH jKapa€H cXeMacH HILIad YUKWIIN
Ba Oy cxemanaru 14 ta 6annnan ubopat oOBEKT Ba aioMaTiiapra
Oenrunanuiap KUPUTWINW, yJIapHUHT Makcaja Ba Basudanapu
XamJla HIKH MapaMeTpiiapi aHUKJIAIITHPUIIIN;

— JkapaéH cxemara MyBOOUK, DXJapHH TaKAHM ITYBYH OOBEKT-
JIApHWHT HATIDKaBUH anomatiapu kypcatunan (11-14);

— OXnapHu caMapanM TaHJAl  XYCYCHSTIapuaaH OXHHUHT
CAIIMOKJINTUHY Y3TapTHPHII MEXaHU3UMHU YPHATHIIHN;

— BakT GyHKOMACH OpKanmu Oepwiaran OXaarm MYyXUMIAIUK
KO3 GUITUCHTHHN XU3MAaTHUHT JaBPHIIUTH Ba (aoUIUK BAKTH,
X@KMH Ba OOFIMKIMKIAPH 3Ba3ura Y3rapTHPHII alTOPHTMH
TaaKuK STIau (1);

— OXnapHUHT ¥3rapTUpWIraH MyXUMIHIHK Ko3dduimentnapu &
Xu3MaTnaH QohgananyBunraya OynraH opamukaard (1-10)
ajoMaTiIapard MyXUMIWINK KO3 duimeHTnapura Mynocabaru
VpHaTHAMO, HaTWXKala PEWTUHTHU aHUKJIANl (QYHKIUSACHIA
TypJAd ME30HJap KYJUIaHWIOM Ba camMapaid OXJapHU
TaHJTANTHUHT MEXaHU3UMU KyPUJIIT;

— Kapa€H CXEeMACHHU YMyMJIAIITaH Macajlacu KyHUau.
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Xymoca Kumb aiTagurad Oyicak, (oiganaHyBUHra 3J1€KTPOH
XU3MaTJIapHH MYXUMJIMK TapaMmeTpiapu Oyiinuya caMapaid TaHJall
Macanacu ¥3 e4uMMM TYJIMK TOIIAM. Ma3Kyp camapaiy TaHJalra
KUPUTWITaH MEXaHM3UMHIA KYJIUIAaHWITaH ME30HJIap, MaTeMaTHK
YCYJUIApHUHT ~ aliTOPUTMHUK Oakapuiwm Hatwkacu HMAMnapuna
XU3MaTIapHA caMapajld TaKJIUM 3TYBYM WHTEIUIEKTyall TH3WMHHU
sIpaTHIITa 3aMAH OYIH0 XU3MaT KHJIaIu.

3.5. DJIeKTPOH XHU3MATJIAPHH CaMapPaJIM TAHJIALIHH XyCYyCHI X0JIH
Y4YYH JAaCTypHil aJITOPUTM

NAM yMymuii apXUTEKTypaCHHHHT aCOCHH KHUCMIIapHIaH OupH
¢dolimananyBumiIapra  XM3MaTIapHH  TakAUM  OTHII  OYimo
xucoOmanamu. OnguH Kapad YTWwiran, MyXuTAa Xu3MariIapHU
KypcaTuuiia acocaH 5 Ta HMpUK KUCMIIAPUHUHL Y3apo alOKaCUIaH
nbopar amu. OHAM MyxXuTAa Basuda Ba JIABO3UM OOBEKTIAPHHHU
OupramTHpUO, camapaiy 3JEKTPOH XU3MATIApHU caMapajid TaHJIaIl
MacalacUHUHT XYCYCHM XONH YYyH JAacTypuidl alropuTM HILIa0
gukamu3 [201]. SpHM Oumsra QoiganaHyBud, XH3MaT KypcaTyBUd
oOBekTIIapaaru Basudanap Ba Xxu3Matiap 06azacu Oeprirad OYIICHH.

| DoiigananyBunIap I :I Basucganap |

A

4| Xusmatiap 6azacu |<7

TuzuM HyKTam HazapugaH onud Kapaiimuran O¥yJicaxk,
¢dolinananyBun TH3UMra KHUpPraHIa YHHHT Oapya mapaMeTpiapu
anuknaHamy. JKywmuiamaH, Basudanap Ba onguHAaH (onganaHuo
KeaaéTraH XHM3MaTJIapHMHH OMPHKTHPTaH INAaXCHH XOHACHHHM aWTHIIl
MyMmkuH. DoiimamaHagurad xusmariap anbarra Basudamap OwiaH
y3Buil OoFaHraH OYnuO, THru Xu3MarnaH (oinananumm EKn XU3Mar
TYpUHH IIaxXCUH KaOMHETHra »oiulam skapaéHujga TH3UM (oiinana-
HYBYMHUHT OOBEKTIapaaru QaonusThra TYFPU KeNaJuraH Xu3Mmar
TypiaapuHd Takiud kwiagm. Oparma, Xm3Mmariap OOBeKTIapAard
Bazudamap ydyH spaTWIraH NAacTypHil TabMUHOTIAp OYiHO, ymioy
Bazu(ara pyxcar stwiran (oiganaHyBUMIApra XM3MaTiap aMaira
OILMPUIIAUTaH XapaCHIup.




MHTepaKTu1B axb0poT MyXMTHAA INEKTPOH XM3MaTAAp 165

NAM  oiinananyBumra xm3mariap ©OazacMpaH  XH3MaT
TYpJIADUHU caMapaliil TaHJIallra KyMakJIallaJWraH HHTEIUICKTYall
TU3UM WIUIA0 YUKUII YYyH MYXUTIArd acochii oObeKTiapra
MYXUMJIMJIMK ~TApaMeTpIIapUHU  KHPHUTHUII JI03UM Oymamu. Arap
MYXUTHArd acocwii OOBEKTIApHU TYIUIaM N0 TacaBBYp 3TaJuraH
O6ymncak Ba Oy TymiuaM 3JIEMEHTIApUra TabCHp 3TYBUYH OSKCIEpTIAp
TOMOHHJAH MYXUMIIWJIMK KO3((HUIMEHTIapH KHPHUTWICA, Mas3Kyp
skcriepT  koddduuueHTIapy  opKanu  (oimamaHyBuura Takiaud
STHJIAMUTaH XWU3MAaTIapHU TaHJIAll YYyH WHTEIUIEKTyall TaKIud
OCpHITHUHT MaTeMaTHK aCOCHHHU XamJa BOCHUTACHHU (aJTOPUTMHHH)
WIUIA0 YUKATT UMKOHUSTH a0 Oy mamm.

dapa3 xkunaitnnk, 6usra EBknua dazocuna E — Xxu3mar Typiaapw,
H — Basudanap, U — QoiinananyBumnap xamaa Xu3maT KypcaTuIl
TEPMUHAJUIAPUHUHT JF — fmacTypuit Ba $ — TEXHUK TabMHHOTIApU
BEKTOpJIap KYPUHUIIUIA Kyluaaruua Oepuirad OyicuH:

~ H={hyy;, B,i=1.1j; =1.h} HeR?
- HWAM oObextnapumarun  Bazuamap (oiimanaHyBUHIApPHUHT
TU3UM/IA (aoIMAT KYpcaTHI Japaxaiapu) BeKTopu. by BekTop y3una
VMKKWTA TapaMeTpHH, SBbHU h; - i Basuda Ba yHra KyIIHH OynraH
Oomrka Eji - j; Basudanapuu omaau. Kyurau Ba3ubarapHUHT SKIHITU-
¥ yj, KoopuimenTiapu opkanm Gepuiran:
Eji €EH, Uﬁji c H,hi nﬁji = (I),Eji < h,;

- R={q,i=1.q9,},RER? Oy epna, q; XuU3MaTHU TEXHHUK
TabMUHOTH;

S={q,i=1..q,},I€ER?, 6y epma, @  HacTypuii
TabMUHOTJIAP BEKTOPH;
- U={ =B 1ptT)i=1.u}LUER -
oiiIanaHyBUMIAPHUHT MKKH MapaMeTpiu BeKTOpH, Oy epaa, u' - i
doinananysun, u' — Qoiigananysunnap CoHM, T;,T; YHH acOCUM Ba
acocuii OYynamaran Basubanap, f; — ¢oiigananysunra Oepuira
Basudamapaarni MyXUMIHMK Kodddumuentinapu. T; N T; = @,7; U
?i c H,Ti,?i c H,
- E= {el’] = (arlmj "Tmij a72n2]- ) szj;afnsj 'gmsj),i =

l..e/,m; = 1..m}"} ,E € R® — yu napameTpi Xu3Mar TypJapHHHHT
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BekTopu. By epna, e"/ — i cumdra TerunuM j — Xusmar Typu, e’ —
XU3MATIAPHUHT CUH(IAPH COHU, €] — i XU3MAT CHMH()HIATH XU3MAT
TYpIapu COHH, Ty, — XH3MAT KYpCATHIyBYH Bazu(dangap BEKTOpH
Tmi1; € H, @mz; — XM3MATAard TEXHUK TABMUHOT Ba Jpm3; — AACTypHid
TAbMUHOTJIAPH BEKTOPJIApH (szj SR, gm3; € 3). Xuwsmar Typu
napaMeTpiapuiaru a;‘;l*j — MOC MYyXUMIHK KoadduuueHTIapu.
VMymuii xu3matiap conn A = Y7L e;.

AHMKIMK y4YyH IOYHH aWTHII JIO3UMKH, IOKOPHIAard BEKTOP
napaMeTpiapura SKCHepTiap TOMOHHMIAaH Oepuiaguran o, B, y
KO3 OUITMCHTIAp COHJIM, IIKAJIadd Ba OOIKa TypAa OViIHIIumaH
KaTbUld Hazap XamMmacu Moc pasuniaa ymap [0,1] opanurura
KeITHPUIITaH X0J1/1a XUCOOIallIap aManra OIUpPHITaId.

Macananunr Kyimummu. FOkopruga KupuTHITaH BEKTOp Ba
YHHUHT Tlapametpiapu acocuaa U doiinananysanra Mmoc E xu3martiap
O6asacuman § Xu3MaTIapHH MYXUMINTH Oyinya TaHjam Tanaad
STUJICHH.

MacanaHn eduiiga Xu3Mamiap 0a3acuiaH XWU3MaT TypIIapuHU
TaHJAIIAa XW3MaT Typjapu Ba (oiimanaHyBYM BeKTOpJIapH Iapa-
METPIIAPUHUHT MYXMMIHIUK KO3(QQHUINEHTIapH OPKAIH MOCIHTHHHU
aHMUKJIOBYH F omepaTop KUpUTaMHU3.

Hemak, nmactina®d maskyp F omeparopra KHPYBUH MabJIyMOT-
napHu 3 cuHbTra axxparamus, spHU U — dolinananysun, (oiinanaHys-
9¥ TEPMUHAIUIAPH Y3rapud TYPUITHHA MWHOOATTra onnbd Xomna 3 I —
TEPMHMHAIHUHI [JACTypuil Ba TEXHHK XapakrTepucrukaigapu, E —
xu3MaTinap. Y  Xoinja XU3MaTJapHM  TaHjamparu — OoLKapyB
MEXaHM3UMH 1-a dunM3WiIMa KypUHHIIHIA, arap QoiinanaHnyBuu
TOMOHMHH anoxuaa cuH X=<U, J, > Oynca, y xonma Oomkapys
MeXaHu3MH 1-0 un3uiMa KypuHUIuga Oyaam.

Xusmamaapnu mannawiu 6owxapys mexanusmu (1-a van, 1-6 yne
TMOMOH,).
Xu3MatnapHu —TaHIAmgaru OomkapyB Mexanmsumuma H
Bazudamap MyxXuM poib YyiHaO, y wkkura kupyBun X, E Mabiry-
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MOTJIapHH HWHTETpalMACHHN TabMUHIAinu. F omeparop Qoiimana-
HYBUYMHHMHT acocuii Ba Kymmumya Basudanap (T;,T;), Xu3Marina
KyNnIaHWnaéTraH TepMHUHAI KypcaTKMwWIapuHu (g; ¢;) XHU3MaT
Typjlapura  BEKTOp  IlapaMeTpiapuaa  OepwiraH  MyXUMIIMK
kodpduuueHTaapu Oyiinda SHT SKWH OynraH Xu3Mar TypJIapuHU
cuHapra axpaTraH XoJaa Taniam Bazudacuau Oaxapasm.
@dolifanaHyBUMra XW3MaTIApHU TaHJAIIra KyMakIallyBud
onepaTopHu MaTeMaTHk upomacu E| ——S Ba MAM apxurekrypacu

Oyitnua sca Kyiumaruya (2.10-pacm):

MasaymoTiap DoiiganaHyBun Xu3- dj_ Q
Gazacu MaTJIapu XOHacu — ‘ i
u3MaTiIap Xu3MaTIapHu TaH-
Gazacu Ja
HuTepakTHB aX00pOT MYXHTH

2.10-pacm.

OHAM MacallaHU €4HII y4YyH FOKOpHIard OepuiraH BeKTOpJap-
Jard acocuil mapaMeTp KHWMAaTIapUHU aHHUKIAIITHPUO OJlaMus3.
SbHu:

— Bazudanap BEKTOPH HKKUTa NapameTpu OunaH Oupramukna H
MacCuBH XOocwi KwimHaau. H maccuBu /i'xh’ yodaamu Ba Oomn
JIUOTaHay OMp XWI KHAMataan noopat O0ynaan. YMyMuid xonaa
MaccuB 3 Ta Kuiimart, sbHH O — SKMHIUK HYK, X — acocHuil Ba X-
SIKMH Ba3u(allapHu Y3uja acK STTHPAJIH;

— (QoligaNaHyBUMHUHT TH3MMJIATM acOCUH Ba acocWi OYyiMaraH
Basupacuan U MaccuBU OpKaiu Oenruiacak, YHHHT YIdamu
h'xu' ra Tenr. MaccuB 3yieMeHTIapu ydta SpHU: O — SIKUHIUK
iyk, Y — acocuii Ba y — KyumM4a Bazudanapnad uoopar;

— XwusMmatnap tymiaamu 3ca E maccuBupa 6epunud, ymaamu e'xh’
ra TCHT.

[Naiino KWIMHraH MAaCCHUBJIIAPHUHT Oap4YacUHHHT YCTYHJIApU
Basudanapaan udopar 0yiaub, y3yHiaura A’ ra TeHr Oynmaau. EuuMuun
AHUK MHUCOJ OpKaJId KypcaTtud Gopamus.
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Japaosicanap Acocuiti 6a kyuumya Xusmamnap
oapaoicanap

H|I|2|3|.|h Ull|2|3]|..h E|1|2|3]...]h

11X | X 1Y|Y|yl|...|y 11 XX |...|X

21x|X] ... 2y V... 2\ X [X]...

3 |x[X]...]x 31 1Y |..|y 3 [ X[X]...|X

hx| |x]..|X u'ly y|... e'| X [X]...|X

Hlaptim  Typoa Xu3MmariapHH TaHJIAIl y4YyH XHCOOJaII
Makcamuaa xapduap comiapra amMmamrupmian, X=1, Y=1, moc
Typaa x=[1,2], y=[-1,0].

QdoligananyBunra  XU3MaTJIApHH  TaHJANIard  XucoOiamn
aMajutapu 2 Ta Kajamja amalira omvpuiIaay, SsHu 1 — ¢oiinaianyBun
BasuaJapHW aHWKJIAaml Ba 2 — Basudamapra MoOC XHU3Mariapu
AQHUKJIAL.

1-kapam. XwucoOmam IIyHmai amanra OIMPIIAANKH, OyHIa
Oepmiaran Basudanmap BEKTOpWUAAH TaHIAHTaH (oiinanaHyBYNHHHT
Basu(amapn adpwiIagy xXamjaa Xocwi1 OynraH HaTmwkara | COHH
kymmaau.  LlyHuHroek, BekTopiapaarm xap Oup  sieMeHT
MYXUMJIHIUK KOA(GOUIMEHTHIa KYNaWTUPWITaH XoJiga XucoOiamn
IOPUTHIIAIN:

H-U+1=1,

6y epma, U oiiiananyBUMHHHT XH3MATIapAaH QoiiIamaHuIIn
MYMKUH OYiraH Xu3MaTJIapHUHT SIKUHJINK Japaxalapu MacCHUBU
naiino 6ynamu. U maccuB xuitmaraapu 0 Ba [0,1], [1,2], [2,3], [3.4]
OpaJlUFJard CoOHNapugaH ubopar OYnmO, COHiap YCHMMH XHU3Martra
SKUHJIMK JapakacMHW aHriatagy, ammo (0 KuiiMatk OyHIaH
MycTacHO, sbHM 0 KHHMaTH XU3MaT TypH HYKJINTHHU OMIIIHpaan.

2-kagam. U  (QoiizamamyBunra KypCaTHIAQNTaH — XH3MAT
TYpJIAPUHUHT SKWHJIMK Japakadapyd MacCHBH OpPKalM aHHWKJIAHTaH
KaTopiapu DJJIeMeHTIapuiaH £ — Xu3Mariap MacCHBHHHHT MOC
YCTYHJIApH dJEMEHTIapUAaH alpuiaan:

U-ET=S5,
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6y epma, S (oiigamaHyBuMra MOC XH3MATIAPH MACCHBH. S
MaccuBHMHT Kuiimatnapu xam 0 Ba [0,1], [1,2], [2,3], [3.4]
OpaJluFJard CoHlapuiaH mbopar Oyimb, coHNap YCHMMH XH3Marra
SKUHIVK JapakXacMHM aHriatagd, ammo 0 KuiiMatem OyHzmaH
MycTacHO, fpHM 0 KuiiMaTura xm3mar kypcatwiMmaiau. Hatwxkana,
XM3MaTiiap BEKTOPHIAH TaHJAHTaH XHU3MaTJap BEKTOPH MaiIo
Oynanu. doliganaHyBYMIapHNA TaHJAaraH XU3MaTJIapd BEKTOPHHH

udomamamr U S = S (S € R3) kypunnimzaa 6ymamm.

S = {sk
1.2 = 1.5, )}

—_ - — - (= —ig .
(U, em bl =1L.u,m,=1.4 (emk =ej, ik =

Oy epna, k — tannanran xusMariaap conn (k < A X u'), A — tannanran

€m,, XM3MAT Typiapu conn (A < A), u' — Xxu3Mar TyplapuHH TaHJIaraH

v —
doiinananysunnap comn (U < u'), s¥ — tammamram xusmar Typum.
HlynuHraex rokopuaa kenrupwirad S QoiganaHyBUMIapHU TaHIaraH
XM3MAaTIapy BEKTOPH KyHUaru MmapmiapHi KaHOATIaHTUPAIN:

US‘U cH, nS‘U ZQ’

Usl. <= N9, -2

QdoliganaHyBunura XM3MaTIapHU caMapald TaHJIall KapaéHunua
Kapop KaOysl KWIMIITa KyMakJallyBYM MEXaHM3M XHU3MaTJIapHH
MYXUMJIUTHHE IOKOPWJIMTHTa Kapad €M IapTia aHWK OepuiraH
Oymnca, ymOy KypcaTKM4JaH FOKOpPH OYnIraH XuW3MaT TypJiapuHH
KaMaliuI TapTuOuaa cuHGIAMTaH X013 TAaKT( KUIam.

@apa3 Kunainuk Oepuirad TYIIaM 3JIEMEHTH IapaMmeTpiiapu-
JaTd JKCIepTIap TOMOHHIAH Oepwiamurad o, B, Y xodddummeHT-
JapHUHT Oapuacu 1 Kuiimatura sra OyicuH. Y Xojja IacTiIaOKu
Oepwirad Kylugaruda Oymaan:

- H:{h,,ﬁ/’,iil,h',j,:ﬁ};
- R={q,,i=L4q"};
- 3={g,»,l':15g'};




170 A.X.Huwanos, 3.C.6abaaykaHos

—U=W =(z.z)i=Lu);

— _ i _ - o v *_ oY
E*{? *<Tm1,sqm2,’gm3,>al*]aeajfl’enmj*]sm /}

Bynman Oepuiran MacalaHUHT XyCyCHH XONHU KeIHO YUKAIH.
IyHWHTIEK BEKTOp DJIEMEHTIapuaaru xap(iu KuiiMaTHH COHJapra
anMalTHprasja opanukiap Mykorwnagu. Aenu, X=1, Y=1, x=2, y=-
1. Mucon tapukacuna 1-kamammarua amamiap Oaxapumina 3 pakamiu
(doiinananyBYHA ONaUraH Oyicak, HaTIKa Kyiunarnda Oymamm:

Hapasicanap Acocuiti 6a Kyuumya Xusmam

dapadicanrap Kypcamud
H|1|2|3|...|h Ul1]2|3]...|h Ul1]|2|3]|...|h
1)1 .2 1111 -]..]- 1
20211 |... 1 1 21211
3 [2]1]...|2 2| - - 3

1 1
h'2 |2 1 3 1 .- h'l 4 4 2

1
u'| - - e
1 1

2 - kagamparu S ¢oiiganaHyBYMra MOC XHU3MaTJIapu TYIUIaMHU
xam 0,1,2,3,4 conmapugan nbopar 06ymmub, coHIap YCUMH XH3Martra
SIKMHJIMK Jlapa)kKacHHH aHTJIATaIH.

Xuzmam Xuzmamnap Tannanean
Kypcamuui Xusmamaap
Ul1|2]3]|...|h E|1|2|3]...|h E|[1|2]3]...]h'
1 1111 1 1 2 .| 4

2121 2|1 1. 2 .
3 3 1]1]...]1 3 1 .14
h'|4 41...12 e'll 1 1 e' 2
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bepunran wmacamaHmHr Xycycwit Xosmpmaru (oiinamanyBumra
XM3MATIIapHA ~ TaHJall JkapaéHWaa Kapop Kalyn  KWiuIra
KYMakjIallyBYd  MEXaHWU3M [OKopuaard kabu Oynmb, yHOa
XM3MaTIIapHU TaHjam QakaTruHa 4 [apaxara axpaTuO TakiIud

ATHJIA]TA.
Mucoun:
— H={h, h, . i=LN,j,=11};
= R=lg.i=1q};
— I={g,i=1g";

- U:{ui :<r‘., ?,>,i:1, u’};
— E={e"/ =<Tm|,’q1712/’ gn13,>5i=17 e, Jj=1 er” mt =1 m*,/ }

Bazudanap H xyiinnaruyga OyncuH:

Ne ®daonua Typum Ne AkwuH Basudanap
1 Basup 1.1 BasupHwu 1-
ypuHbB0Capu
2 BasupHu 1- 2.1 Basup
ypuHbocapu
2.2 PekTtop
3  PekTop 3.1 npoepeKTop
3.2 [ekaH
4  [ekaH 4.1 TpopeKTop

4.2  [ekaH ypuHbocapu
4.3 YKy 6ynumu
5 Kadeppa myaupwu 5.1 Ykutysum
5.2 YKkyB 6yaumu
5.3  [OekaH ypuHbocapu

Xynoca kunmub aifraguran Oyicak, Kapad YuKwirad naparpadma
ax0oOpoT MyXHTJIapHa KypcaTWJIQJAWIaH »dJIEKTPOH  XU3MaTiiap
Oazacunan (oiinagaHyBYMHUHT Basu(acHHU WHOOATra OJraH XoJga
XU3MaTJIAPHK aBTOMATHK TaKJIU( OSTHII YYyH IACTYpPHH aJrOPUTM
WNUIa0 YUKWIAN Ba YHIATH jKapaCHiap TaX T STHIIIH.
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3.6. Tabaum TH3MMHAA YJIEKTPOH XMU3MATJIApHU 0axoJ/ai
ycyJuiapu
Ymby nmaparpadpaa OTMmap muconmuna UTM opkanu dorigana-
HyBUMJIapra Kypcartwnaguran OX Typllapu XOJaTWHH OaxoJamr
MOJICJUTapH Ba YCy/UIapu KYpuO YHMKWIaaH. ANTAWINK, TabJIAM
TH3UMHAa DXJap KypcaTHIyBYM OOBEKTIap MaXXMyacH HepapXuK
JapaxT KypuHAmnga 6epunran 6yncuH (3.11-pacm).

Xoaumiap 6yaumu Pax6apust Viurysummap

A £
Vkys Gymimu k TanaGanap
daxynbTeTap Ora oHanap
Kadenpanap AbuTypHeHT
Kyry6xona, APM Bomka o6bekTIap

OVYMTB Tamkunornap

fi ‘ fra

3J’lel€Tp0H XH3MAT HIITHPOKYHJIApH

3.11-pacm. DXnap masxcmyacunune uepapxuk 0apaxm.

Hepapxuk napaxT KYpUHUIIMIATH OOBEKTIAP Ma)KMyacH aco-
CHJa, TabJIUM TU3UMH aBTOMAaTiaamTHupuianO, DXmap kypcatyBun AT
sparunagn. ATHUHT acocuil XycycuATiapuIaH OUpH TabIUM TH3H-
Mua DXJapHU TAIIKWI JTHIN, OOMIKAPHIN Ba XWU3MATIap XOJATHHHU
Oaxomab 6opumiman ubopar [61, 80, 98, 105, 136, 141, 210].

UTMuunar M ta o0BeKTHra KypcaTHIaJuraH Xu3Mariap Xoja-
TUHHU aHUKJAll Kydugara 3 Ta WyHamumgaru QaoiusT napameTpiapu
OpKAJIM aMajra OLIUpPUIIaan:

X — THBUMHUHT WYKU (PAOUSATHHYU OEITHUIIOBYH Y3rapyBUH;

Y — TH3MMHUHT TalKy (GaoIvsITHHA OCITHIIOBYHU Y3TrapyBUH;

Z — TU3MMHHHT KyIIIMada XW3MaTJapHU OENTHIOBYH ¥3ra-
pYBYH.

V3 HaBOaTHuIa, TH3UM (AOTUSTHHH aHUKIOBUU X,Y,Z map xam
WYKH 00BEKTIapHra ora:

x €X,x = (x,...,xN1) € RM,
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yeY,y=0u'..,y"2) €R",

z€Z,z=(z%,..,2zN3) € RN,

Ni+N,+N;=N,XNnYNZ=09,

6y epaa, RN — N, §4oBIM eBKIM METPUKACH KHUPUTHITAH (Ha3zoup.
UTMuunr wuku  paomuar  obvektaapu  x = (x1, ..., x"N1)

KypuHHIIHIA Udomananud, X — eBKInA ¢asocuma skoimamran N;

Ymaammm Bektop. Kapamaérram xap Oup BekTop, anbarra (haomusT

TypJiiapu OnnaH OOFIHK;

1 ty 1 t2 1 tm —_ M
Xis X1, X, e Xy, X e Xy S Np = it t
N———_— N———_— S—

f1—daonuar Typu fr—daoauar Typu fm—daonuar Typu

HNuku paoausT oObeKTIapy X0MaTUHN aHUKJIOBYH (DYHKITNS
fi(x;) 6ymu6, y

t1 t

(AG)=alod e xd bk

fz(xz)=a%-x%+a%-x§+-"+0€2 ;2

fuCen) = aby - xiy + ay - xB + -+ a - x M
éku fi(x) = 21?21 af xf,j=1.M (1)
(dhopmyna Ounan uponananaau. by epna,, @ BEKTOp KOMIIOHCHTAIapU
X BEKTOP KOMITOHEHTATAPUHU MYXUMIIWINK JapakacuHU OWIIUPYBUN
KaTTAIMK Ba ylIap oOJaTAa MyTaXacCHC-dKCIIePTIap TOMOHHUAAH
aHukjaHaau [53].
Iyauaraexk UTMuuar Tamku (Haoiusatd OObEKTH JeraHaa

y =1, ...,yN2) Bexrop TymyHmmu6, y — N, YadamMiu eBKIM
¢azocuaa xoinammo, y $GaoauaT Typiapu OwiaH OOFIINK, STbHU:

1 dq 1 dz 1 dm _ VM
Vi e Vit 0 Vieo Yol e Yo Yy Ny =Xitid
~——— ~—————— N ——

g1—baonuar typu g, —daoausat Typu gm—daonuar Typu

Tamku haonuar 0ObEKTIAPK XONATUHY AHUKJIOBYM QYHKIUA g; (yj)
0yuo, y

g1() =B yi + By + ---+ﬁd1
9:(02) = B3 -ys + B2 -yi+- +/3
.gM(}’M)=ﬁ1%4'y1%,1+BM yM+ +‘3 i
. d
cku 91’(3’;’) = Zkilﬁj 'yj Jj=1.M )
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¢dopmyna 6unan udonananaau. by epaa, f BeKTOp KOMIIOHEHTaIapH,
XYAId @ BEKTOP KOMIIOHEHTAJapHUIIEK, ¥ BEKTOP KOMIIOHCHTAJIapHU-
HUHT MYXAMJIWUTUK Japa)XaCHHU OWIIAUPYBYH KaTTATHKIHD.

MyXUTHHHT KymuMmua (aonusaT oObeKTIapu naeranma Z —
00BEKTIIap MaXXMyacH TYIIYHIUTHO, VHIAa Maxmya OOBEKTH
z = (2%, ..., z3) xucobnanaau. FOxopuaaru kabu z BEKTOPHHUHT Xap
Ooup mapamerpu N3 ymuamnn eBkinf (a3ocuaa >KOMIAIIagy Xamja
Kymmua GhaoausaT Typiapy OuiaH OOFIIHK, SbHU:

1 hq 1 h; 1 hm _yM
Zi e Zy s Z3 e Zy e Zap o Zy S N3 =X by
N < < _—

p1—daoauaT Typu p—daoauaT Typu pM—bdaonuar Typu

Kymmmua xwm3mat kypcatuimn (aoiawar Typiapud XOJaTHHHU
AHUKJIOBYM (DYHKIMSA P (Zj) o0yuo, y

h
h
pZ(Zz)—)/zl Z%+y22-222+....|_y2 2
pM(ZM)—yM Z,}/,+)/M ZM+ +yM T
. h. i
cku pj(zj) = Zkill’j 'Zj , Jj=1L.M (3)

¢dopmyna 6unan udonananagu. by epaa, y BEeKTOp KOMIIOHEHTaIapH Z
BEKTOp KOMIIOHEHTAJIAPUHUHT MYXUMIIWIIMK JapaxachHU OWJIIn-
PYBYH KaTTaJUK.

UTMuamar M oOwvexktumard 3 Ta WyHANIHOIAArd Xu3MaT
(daonuATH Typiapd COHMHM KecMmanapia Kyiuzarnda wugoanar
MYMKHH.

Xo—'—o L -~ o o 2l o
d d d
Y@uueaanmannaad e ennnnnannan PP P . e, Py P Meren@
hy h,y hy hy
‘e < o O e G O

Xap Oup 00BEKT yuyH KypcaTwnaauraH (GaoiusT TypJlapuHH
Kydugarudaa I/I(boz[anacalc oymanu:

o =Yl -+ X By 4y i= 1M 4)
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2 .+. ............ ;i R .z=hl.

20 . oo L, °

¢3.4. ............ ;i Cenvannsnannrnannnn .h‘=.

Prig Ly ° dM.#.
- X Ty Z

6y €paa,, N = Zlivil(ti + di + hl)

IOkopunarn Ti3uM (GaolUsATIaApUHE XHCOOTa ONTraH XOoJija,
WHTEPAKTHB XW3MaT KypcaTWIl TH3UMH XoJlaTH Oaxocu ymiOy
(dhopmyna OunaH aHUKIAHAIN:

F(Q) = S0 Qif;(x,y,2) + 202, Of;(x,y,2) +
S 06 (x,y, ) )
Oy epna,, x EX,yeY,z€e Z.

— 1 .2 N1 p1 p2 Ny 1 .2 N3\ _
Q]— a],aj,,a] ’ﬁ]’ﬁ]”ﬁ] ,y],y],,y] )_

_ 1 2 N, Ni+1 Ni+2

= (a)],a)],...,a)j ,a)j ,a)j ) ey
Nq+N. Ni+Ny+1 Ni+Np+2 N{+N,+N
W't Z'wjl 2 , jl 2 ,...,(x)jl 2 3)=

J
= (o}, ®},...,w}'),N = Ny + N, + N;.

F(Q) — tusum xonaru GpyHKImoHanu nebd ataiimus. by epaa,, N—
TH3UM (aonuATH Typaap cort, ; = (4, 4, 1) — TH3EM HAOTUATHHHHT
canMoK, KodpuineHTn (j—(haonuaTHIHT MyXUMITIIINK JapaskacH).

V3 wasbaruna X,Y,Z JmapHUHT Oup-Ompura OOFIMK OYiMa-
FaHWHU XHCOOra OJIcaK, y XOjja THU3UM XoJiaTH (YHKIHOHAIMHU
Kyduaaruda udoaaisamn MyMKHH:

F(Q) = 32 400 + 232, i f,0) + 272, n£5(2) =
= Z?]:l wjf}'(x'y'lz) (6)

UTM xusmatimapuam Oaxojamiga KyHWUJZard ONTHME3AITH
MacaJacHHU Kapaiajm.

F(Q) - max ;
{QEAQ,lzll+lz+l3,N:N1+N2+N3 )

Kentupunran macanaguru 0 N —{JI4OBIM BEKTOP. ATap YHUHT

koMmoneHTanapu 0 €ku 1 kuiiMaTuHu Kabyn KunaguraH Oyica, y
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xo7171a ) BeKTOpHH ¥3 mumra onyun A? HHDOpPMATHB KOMIIOHEHTAAp
Ma)XMyacu KyHMujaru xoaariaapaa, SbHU:

0@ un) € A% = {Qun): D)2, 2 = 1, )2 1y = 1, )2, 0 = 1)
IMCKPET X0JIaT/a,

Q) € A% = {4, u,n): X2, 4 < €202, 1y < G202 m; < C3
y3IyKcu3 xonatnapaa 3 ubomacunu tonanu. by epma,, CL,CZ,C3 —
OJIMH/AAH JKCHEepTIap TOMOHHIAH €KUM (OWIaTaHyBYM HWMKOHHUST-
JapuiaH Keau0 YMKKaH XOJa aHUKJIAaHTaH KaTTalTuKIap.

(6)-onTHMH3aLUs Macalacd €YMMHHH YU3UKIU JACTypJall EKd
Oynb mactypinaim ycysurapy omnas ednnaan. OMTMHTaH e4uM Ma3MyHaH
OXnap xonatuHU OaxoIaiIu.

Oumun (X,Y,Z) tusuMm oObekTiapugaru (GaojusaT Typrapu
kommoneHTapu — @ = (x,y,z), count — K = (t,d, h) Ba MyXuMITHIHK
napaxacu kKatramukiaapy — W = (a,f,y) JnapHMHr KuiiMaTiapu
QHUKJIANI YCYJUTAPUHU KENTHPAMH3.

daonuaAT  TypAapUHUHT  JACTVIa0KW  KHAMaTiapu  EKu
maKapura kKapad Oaxoniam yCcyulapuw XaMm Xap Xuil Oymumm
myMmkuH. IIyHuHr yuyH xucoOnamuiapHud Kaiicu ycyn OwuiiaH
6axapumny 6enrunad 6epysun &; = {0,1, ...} BEKTOPHH KHpUTAMU3.
By epna,, ¢; KOMNOHEHTIapra KyIUIaHWIAJUIraH YCYJIHUHI DaKaMH,
STHHH:

&={0-0bepunean Kuimamnap yseapuwicus Kabyn xununaou, I-gucman
MAMI08 YCYuU, 2-myaa manios ycyau, 3-oapua 00beKmaapHuHe Moc
KOMNOHEHmMIapy conummuput ycyau, 4-oowxa ycyanap, ...}

@aonuAT Typiapd KOMIOHCHTIAPUHHM XHUCOONANl HATHKaNaph
[0,1] opamukna omumuamu. by Owman Gapuya ¢aonusar Typiapu
0axoJIapUHU COJMIITUPHUIN yCyNIHIa Xap XWI MIakuiapaa udomanam
MyMKHH OYnmaau. OHau ymOy yCyJUIapHMHT aiipumiapu OwiiaH
TaHUIIHO YUKAMHU3.

& =0 OYynraH xoiaTna KalicHIup Xu3Mar TypuHU (oiimamaHys-
yuiap oBo3 Oepui Wynu Omian 6axonamaau. OBo3 Gepuil caBoiIapu
COHH (paoyuAT Typura Kapad xap Xui Ba yjiap Y3UWHUHT MabJIyM COHJIH
KuiiMaTiapura sra Oymamu. Mucon yuyH xusmatr Typu “lllaxcmap
XaKHJard MabIyMOTHOMaap” OYIICHH.
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VYuna:

0603 bepuiu qa— Ja—08031ap
Kuimamu COHU

MaABIYMOM KUPUMUIMASAH 0 0

MABIYMOMIAP MYIUK IMAC 1 10

MABIYMOMIAD MYAUK 2 15

Kyuumua Mavymomiap xam 3 20

Maeacyo

UHMepaKmue aloKaIap Magxicyo 4 5

Bynnait xu3mat TypuHM Oaxonam ydyH (oiinamaHyBun OepraH

OBO3IIap Ba yIAPHHUHT KUMMaTiapuaad QoiganaHnamMus, ssbHU:
da*Ya_
2 9a*Ja

Arap 6omIaHFIY MabIyMOT, SBHH KOMIIOHEHTIIAp TTapaMeTpiap
KecuMuZa KypcaTWIa€TraH XW3MAaTHHUHI SKYHUH KYpUHUIIM Xamza
aHWK XO3WPTd XOJAaTH KYpHHUINWAA HQomadaHran Oyica, y Xoiga
ymoOy KOMIIOHEHTJIap YYyH KHCMaH TaHJIOB YCYJWHH WIUIATHII
Makcaara MyBoduk O¥ymasm.

&=1. Kucman TaniioB ycyan

IOxopuna kentupwirad ¥ = (a, f,y) obObexmiapaard (HaoausT
Typiapura OepwiiairaH MYTaxacCUC — OKCIIEPT TOMOHHIIAH aHHK-
JaHaJUTaH MYXUMIWIMK KOd(p(UIMEeHTIapy ONWHIAH —AaHUKJIa0
Oepwiran a6 xucoOmaiiMus. Jlemak, Oy MyXMMIMIMK KaTTaJIHKIApH
owian (1)-(3) daomusar typnapuau wudomanoBur GYHIMSIAD KAKMAT-
JapuHA TaxJIMJI dTaguraH Oyicak, Kyiumaru mapT Oakapriaiv, SbHHU:
azap Kaicuoup gaonusm mypuea 6epunraouean MyXUMuUIUK Kammanueu
H0KOpU 6a pean ¢haonusm mypu MakcumMymed UHMUIAémean 0yica, y
xonoa ymymuii obwvexm Qaonusm mypaapu ugooanoeuu GyHyus
KULLMAmu Xam MaKcumymed UHmuaaou.

bu3 6y omnmit Gaxonmamiad Kenud YUKKaH X0JIa, YETHOOPHH Kaiich
(aomuAT Typrapura KapaTWIIl JIO3UMIIMTH aHHUKJIAIl YYyH “KHCMaH
TaHJIOB” yCynuHH Takaug stamu3. “KucmaH TaHIOB” yCYIMHUHT FOSICH
yMyMuil  QaonMAT Typrapu KYpCaTKUYMHMA TEHI  CaJIMOK/IIIMKIA
MaKCHMyMra HMHTHITUpHIN Oyica, XucoOnam ycynmu oafmii Oaxosarn
HATIKACH/IaH KeJInO YMKUO, yMyMUil HUFUHINCH OMPHH TAIIKHI 3TYBYH
Koo duImeHTIapra sHa 1 KaTTamuruHA Yeumn (oW3NIaprHH XHcoOra
OraH Xojja Takcumiad OepubO Ba sHa yMyMuid Kod(HIEeHTIap
WWFUHIMCUHN OUpra o0 KemO Xpucoomar Oy mam.
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@dapa3 Kuigadiauk, GaonuAT TYpH KOMIIOHEHTH HMKKHTa
KAHUMaTIaH, SHHU (E);' — KaOyJ KWIaguraln MaKCUMyM KHAMaT Ba (E)j_ —
MaBXKyx (pean Xxonar) KuiimMarTnapgan ubopar Oyncus. llly Owian
Oupra canmok kodppuumnentiapunn P; kabu Genrunnad onamus.

®aonuaT KuiiMatHu Xxucobnamaru W canMok kospdunnentu
@jr Ba (9]-_ napra 0oriMK QyHKIUsA OyiacuH. Y xoama, © KuiMaTuHU
XHCOOJIAI yCy/IH IyHIaH uooparku, Hatwxka [0,1] opanukna 6ynanu.

IMapr: ;=1 (j=1..K) 6yaran xommapaa xucoOmariap
Ypunmu. Jlemak, XucoOnamuiap OpPUTWIAAWTaH (QAaoNUAT TypJiapu
conn — Q (Q < K). llly 6unan Oupra ¢; =0 Oynran xomrapaa j
mapaMeTp Kapaimanau.

1-06ockuy. Jlactnab ¥; Kwiimarmiapunum  Oepuiran  [o.1]

uHTepBaira Tymupamus (b;) Ba Oepuiran @j’, O; Kuiimatiap
HUCOATHHY aHUKJIAHMK3 (P ):
Y 07
b, = —p———, — 8
(RN ST S A ®

2-pockuu. DaonmAT Typrapu TYIHK OaKAPWIIHIIH  JIO3UM
OynraH KWUCM aHWKJIAHAAW Ba ‘P] KUiiMaTiiapy MOC paBHILJA
OILIMPHUIIA/IN, SIBHU SIHTH CAJIMOK KO3 GHUIMEHTIApU aHUKIIaHAIH:
=1-p;7 =¥(1+s) éxur; = ¥(2 - p)) ©)
3-6ockuu. (9) dopmynanan W;(0) dynxius opkanu ©; HUHT
KUiMaTiIapu XucoOIanau:

— _ I
¥;(0) = Zm o 9= ‘1’1(6)9—; (10)

buz roxopuna daomusar TypnapHHH xucoOnammarn Kuimatiap
Y3rapuiy 6uiaH calMoK K03 GUIHEeHTIapUHIHT ¥3rapiu0d OOpUIINHT
KypcaTAuK. Arap caiMOK Kod(UUHEHTIapuHH Y3rapmac naed
Kapaiauran Oyicak, y xoiaaa (aosdsaT TypH KHHMaTHHH XpcoOJjari
KyHumaruda oymamu:

w8y (11)

SR ¥m CH

Hatuxa cudatuga (bom[anaHqunra €K1 TU3UM OOIIKApyBUNCH-
ra Kaiicu aonmuAT TypIapHHHHT Kaiici KOMIIOHEHTalapura 3bTHOOp
OepHmIn Kepakiaurd Kypcatwiagd. KucMaH TaHIOB yCylmu TH3UM

XOJaTHHM 0axojam yd9yH OOUUTAaHFHY yCyn XucoOmaHagu. YyHKH y

O =
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(akarruHa OKopuAa 0afH KWIMHTAH KOMITOHEHTJIAp yYyH HIIUIATH-
JIMIIY MyMKHH.

TU3UMHUHT XONaTHHM Oaxojam y4yH OupuHYM OOCKUYIa
KHCMaH TaHIIOB YCYJIHM KYJUIAHWICA, WKKMHYM OOCKHYlIA KOJTaH
rmapaMeTpiiapHd XHcoOra ojraH Xoyifa Tyjla TaHIOB YCyJTUIaH
(doiinananunany.

§j =3 OOBEKTIIAPHUHT MOC KOMIIOHEHTJIAPUHM TaKKOCIHAI
yCyiuma MaBXyJl KOMITIOHEHTHH OaxoJiam OomKa OOBEKTIIAPHHHT
KOMIIOHEHTJIapH OpKainu OaxoiaHaau. byHra wmmucon cudaruia
“O0bexTHHHT BeO caxudacura KupyBumiIap coHum’ Eku “Pyknmap
CcOHM” (AOJUAT TypJapUHU OaXOJAIIHN KYPCATHII MyMKHH:

OX kypcatuinyBun oObekTHnap (f;) Ba ynapra KypcaTHIaauIaH
{e;} xu3Mar Typiapu Xamja yJapHH Oaxoiall yCYJIMHHU TaHJAIIra
JIOWp MHUCOJI YpHHUIA KyHUIATH JKaABATHH KEITHPHII MyMKHH.

@, = (x,y,z) xogumiap 6yaumu GaoausT Typapu Kyingarnaa
OymcuH:

Tp | Kypcamunaouean xusmam | (xt,y3,z5) | (e, BLvi) | €

mypaapu
Mavaymomaapru Kupumuiu

1 |[OTM ymymuil MabIyMOTJIapHH x1 ai 1
KHPUTHII

2 | Bynumnap TYFpucuaru x3 ai 1

3 | dakyapTeTIap TYFPHUCHIATH x3 ai 1

4 | Kadenpanap Tyrpucugaru X3 a; 1

5 | Myraxaccucnuknap TyFpUCHIaru xi ai 1

6 | AxameMuK rypyxJiap TYFpUCUIATH x} a} 1

7 | Tanabanap TyFpucuaaru x3 as 1

8 |IIpodeccop-YKuTyBumIap xa ai 1
TYFpPUCHJIATH

9 | Xoaummiap TYFpucCHIaru xs ad 1

Tuzum 6unan 6OAUK CMAmMuUCmMuK MAbILyMOMIap

10 | Xomummap Tu3uMAa pyilxaTaax yi pi 1
YTumm

11 | MyposkaaTHoMaapra kKaBob ya B3 1
Oepurn

12 | Kenran xarnmapra jaBo0 GepHin ya B3 1
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13 | Tusummarn  OYiUM  CaliTHHMHT yi pi 1
SHIUJIAHUIIH
5 = 1 1
14 | Bynum caiiTura KUpyBYHIIAp COHU Vs 5 3
15 | CaiitHu Gaxounamn ya 2 0
16 | PykHiap coHn yi 1 3
17 | Pykumapra Oepwiran  M30XJjiap Va o 3

COHH

Pyxcam smunean waxcrapea, mypau kecumiapoa MaviyMomHOMaLap

18 | Bynum  TYFpucuparu  3apyp zi yi 2
MabJIyMOTIIap

19 | bornanum (MaH3MI) z3 V3 2

20 | bynumaarn  xoaumiiap — Xakuja z% y% 2
KHCKa4a MabIyMOT

21 | Ulrar 6Gupaukiapu z; v 0

22 | YKuTyBUHIAp MablyMOTHOMANAPH z2 y: 0

23 | Uumum XOUMIIAp z} Ye 0
MabJIYMOTHOMAJIAPH

24 | TanaGanapHUHT 73 Y2 0
MabJIyMOTHOMAJIAPH

acTiaOKu KHAMAaTIIapu KyHugaraia

Xogummap OYIMMHUHUHT (HAONUATH Typjapura MOC paBHUIIIA

Oepuiran

Oy CHH.,

Xucobnanniap TymryHapiau OYiumu yayH muconumm3Hn MS Excel

nioBacuja Oaxapamus.
1] A B | C D E| F G H | J
XM3MaT |[KMIMaTnap|skcnept E3/ F3*=1; 13/ "
2 Typnapu G)}', 0; |canmosu yeynD4/C4 SES[27-30] EZS()%_ SIS[27-30] I3*F3
3 xll 10 | 10 3 0 | 1,00 0,18 1,00 0,34 0,34
4 le 8 8 1 11,00 0,03 1,00 0,03 0,03
5 xé 10 | 10 1 11,00 0,03 1,00 0,03 0,03
6 xi 30 | 30 2 11,00 0,07 2,00 0,05 0,05
7 x51 25 | 25 2 11,00 0,07 2,00 0,05 0,05
8 xé 250 | 100 4 1040 0,14 6,40 0,16 0,06
9| x! [5000/2000] 4 1 |040| 0,14 640 | 0,16 |0,06
10 xé 600 | 400 4 10,67 0,14 5,33 0,13 0,09
11 x(} 400 | 200 3 10,50 0,10 4,50 0,11 0,06
12 yll 10 8 3 10,80 0,10 3,60 0,09 0,07
13 y11 30 | 10 1 11033 0,03 1,67 0,04 0,01




MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 181

14| yi 50 | 40 2 1/080| 0,07 2,40 0,06 |0,05
15| yi 50 | 10 2 1|020| 0,07 3,60 0,09 |0,02
16| yi |600 | 200 1 3/033| 013 0,33 0,18 |0,06
17| i 10 | 7 2 0|070| 0,12 0,70 0,24 (0,17
18| y} 7|6 2 3/086| 0,25 0,86 0,46 |0,40
19| y! 6 | 4 5 31067| 063 0,67 0,36 |0,24
20| =z} 10 | 6 3 2 |060| 0,60 0,60 0,26 |0,16
21| z3 10 | 9 1 2 10,90 | 0,20 0,90 0,39 |0,35
22| =z} 5 | 4 1 2 1080| 0,20 0,80 0,35 |0,28
23| z} 5|0 1 0 |0,00| 0,06 0,00 0,00 |0,00
24| =z} 5 | 2 4 0 |040| 0,24 0,40 0,14 |0,06
27| 0-ycyn 17 6 | 290 2,90 1,00 |0,68
28| 1-ycyn 29 |121]810 39,90 | 1,00 |08
29| 2-ycyn 5 3230 2,30 1,00 (0,79
30| 3-ycyn 8 3186 1,86 1,00 |0,69
31|¥pmaya 24 0,68

Hlynnaii kypuHUInaa OomKa TH3MM OObeKTIapuna (aoiausart
TYpJapHHUHI OapyacH KOMIIOHEHTajapra aXparwiub, oKopuaa
KeITUPUIITaH YCyJUIapJjaH MOC OMPOPTACH TaHJIaHAIW Xamaa 0axoJail
xucoOanuiapu oaub Oopuiaau.

buz UTMpa daonusar onub Gopaauran oObekTiIapaa DX TapuHu
Oaxoram ycyyulapuHu KenTupuO YTauk. ByHuHr Hatmkacuma kypca-
THWJIAJAWTaH XM3MaT Typiiapura tanad Ba sXTHEXIAp Ba Kaiicu Oupura
9bTHOOP KapaTHII JO3UMIIHTHHU aHUKJIAHAIH.

3.7. ®oiinananyBuujaap GpaoauaTUHN 0aX0JAUTHUHT AACTypHii
TABMUHOTH

NTM XomaTWHH MOHHTOPWHT KWIHMIN JeraHaa (ongaraHyB-
YHJIApHU 3JEKTPOH XM3MaTIap Ba pecypciapura TAabCHPUHHA HHOOATra
OJITaH XOJIJa KYTI MEB3OHJIM yCyJulap €pramuna yiaapHU Oaxosamira,
PEUTHHTHHM  aHUKJAIra XamMAa Kapopiap KaOydl  KWIMIra
KYMaKJIallyBud AaCTypuil MOIYyJ Ha3apaa TyTHIAIM.

UTM ¢oitmananyBumnap acocaH HWKKH Toudara axpaTuind
(Tmsumra pyiixarmaH yTraH Ba yTMaraH), Oapua TypAaru
¢dolinananyBumiapra Moc Xu3Mariap Kypcatwianu. MaTeprer
MabIyMOTIapu Ba agabu€rnmapaa ax00poT TH3MMH Ba yHJAard
XU3MaTIIap caMapaJOpJIUTHHA aHWKJIAM OYHWda TaaKUKOTIap OIHO
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6opunran [137, 210]. busHmHTr omgmmmsra ax0opoT MyXUTIapaa

KypcatunaéTraH Xu3MaTiap Ba pecypciapra Hucbaran ¢oiigana-

HYBUYMJIAQPUHH Typiapura Kapad Oaxouall yCyJIapuHH Ba alrOpPHTM-

JApYHU UIUIa0 YMKHII Macajlacu KyHwiran Oymmb, xo3upaa OyHmai

Oaxomam Monyimapu #yk. Doiipgamanysuminapau MTMparun dao-

TUSATHHA OaxoJamaa TH3UM DJIEMEHTIAPH Ba KYpCcaTHIIaéTraH Xu3MaT

MOJyJUTapH MyXHM axaMusT kaco stamu [182].

Maxkcagnan kenu6 YHKKaH Xoiga  (oiimamaHyBUMIApHH
Kyluzara mnapameTpiap OpKajiu Oaxojaml €KUM PeHTHHIH aHMKJIaIl
MYMKHH:

— (QoiaraHyBUMIAPHA MabllyM BakT OpaJIUFUAa YMYMHUH Xonjga Ba
Typiapra aXpaTWiraH XOJJa TH3UMIa KHPHUII COHH Ba YMYMHH
unuIan oyrinda;

— ¢Qoipananypumnapan  UTM  pykHmapra  Kupunuiapa — Ba
MabJIyMOTIapAaH ¢olganaHuIIIapyu, Y3UHUT OaxOCHHU Oepuiiu
OpKaJI;

— MYXUT pecypc (MabIyMoOT)Japura TabCUpIAPUHU (KY4upHuIl,
TaxpHUpiamnl, YYupuWIL, OKOWIAIITHPWIN) XaMmaa Qopymiiapaa
(daommmruHN Oaxoar;

— pYKHJapra Ba THU3UM DJJIEMEHTIApuUra ¥3 (UKp-MyJI0Xa3aIaprHd
OWJITUPUIIIH;

— rterunin 1maxciaap WTM »sneMeHTNapu Ba MabiIyMOTIApUHU
SIHTHJIAINY, THTH MabIyMOTJIAp KHPUTHO OOPUIIIMHN OaXoJial;

— XM3MAaTJIapHUHT Bakrra OoOfnmMK Ba Oomka MapaMeTpHuK
XYCYCHUSATIIapH Ba X.K.

Onan TH3MMAa (oiganaHyBUMIapHH OaxoJamIHW — aMallii
ToMOoHUTa yTamu3. Uxtuépuii ax60poT TuzuMaa ¢oiifananyBuniIapHu
TU3UMIra KUPUO-YMKHII BaKTHHH Kailg 3THO Oopuil MyMKuH. ByHHHT
y4yH TH3UM MabiiyMoTnap Oasacura sHrm User Times >kaaBai
KUPUTHIIAIIH.

USER_TIME (id, usr_id, begin_time, end_time, ip,
home)

MabiayMku, TH3UMIa Kupaétral (oialaHyBUYMHU ayTeHTH(H-
Kalus KWINIIHHA OOIIKapyBYM Ba HazopaT KWIYBUYHM Maxcyc
¢aitmrapn MaBxyn (onmatna, (oiganaHyBIM Y3WHUHT JIOTHH HapOJIH
€3m6, “Kupumr” Tyrmacmam OocraHaa JIOKal — MaH3WIIAaru
uni_auth.php ¢aiin moruH-mapon Tekmupaau, arap TYFpu OYica
YHAHT  OOIIKa  TapamMeTpilapuHH  aHWKJIA0, MabIyMOTIAPHHU
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BaKTHHYAIMK XOTHpara ojaau). Kupui-4ukuin BakTIapuHy pyiixaTtra
(User_Times >kamBaira) ONWII aMaUIApUHU  ayJeHTH(DHUKAIUIL
kwiryBud  (uni_auth.php) daiimura kymmMya — y3rapTHpHILIAp
KUPUTUII  OpKAJIM  aMajira oOwupuiagu. Tu3uMra  KHpraH
(doiinanaHyBYMHHHT Oapya MabIyMOTJIApH BHPTyal XOTHUpPaja
cakJIaHaIu.

Aynentudukanus KuimyBud ¢aitnnra GolganaHyBINHA KAPHII
BakTH Ba kommbloTep [P mamsunuum User Times sxkagBamura Kaiin
3TYBYH JACTYp KOJIU KUpUTWUIaAN. by Kyhnnarnya:

Sdate=date ('Y-m-d H:i:s'); //Xopwih BaKTHM aHMUKJIAI

$ip = getReallpAddr();//KomneioTepHMHT IP  MaH3MIM
aHMKJIam GYyHKLUMACHU

//TvsumHy  kavicu URL MaH3WIMOAH Typud KUPAETTAHUHY
AHUKJIall

Shome = $_SERVER[ 'HTTP_HOST' ]

$7SERVER[ 'REQUESTiURI U7 g

// user time xamBanmmura Kall 3TyBuYM CYPOB Ty3MIl

$zap = "INSERT INTO user time (usr id, begin time,
end time, ip, home) VALUES (SUSER['usr id'],
$date, $date, $ip, S$home)"

$res = mysgl query (S$zap); //CypoBHm Oaxapwumn
//Ceccusma xopuii (KEMMHTM) KUPUTWUITAH MAaXCyC KOIHU
CakJial

$ SESSION['UserUTI'] = mysql insert id();

Xyanu myHUHTACK, (GoiIananyBId TH3UMAAH YUKHO KeTaéTraH
BaktuHu  User Times kamBammmarm id  Maiimonum  Oyiinua
($_SESSION['UserUTI']) end time MaiimoHWra TH3UMAaH YHKHUIII
BaKTH KUMMAaTHUTa SHTAJIaHAIU, SHHU:

Sdt=date ('Y-m-d H:i:s8');

$z = "UPDATE user time SET end time=$dt WHERE id =
$ SESSION['UserUTI'];

$res = mysqgl query (Sz);

IP  mamswmiapuHu  aHuKjampa — Maxcyc  getReallpAddr
(YHKIUSTaH UILTATHIIATH:
function getReallIpAddr () {

if (!empty($ SERVER['HTTP CLIENT IP']))
// IP Hu aHuMxam

{$ip=$ SERVER['HTTP CLIENT IP'];}

elseif (!empty($ SERVER['HTTP X FORWARDED FOR']))
// Arap bdompanaHyBuM OPOKCM OpPKainM KupaérraH 6ynca IP
HJY aHMKJIIAll
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{$ip=$ SERVER['HTTP X FORWARDED FOR'];}
else {$ip=$ SERVER['REMOTE ADDR'];}
return $ip;

}

IOkopuna, doiinanaHyBYMHN TH3MMra KUPUII-YUKHUIIA BaKT-
napau (User Times) »xagBanura Kaija KWIYBYM AACTYpP KHPUTIUK.
Hatmwkana skagsanuma TH3UMIa Kupran Oapda (oinarmaHyBUYHIApHA
TU3UMJA WIUIANI BAaKTIApHU TYIUIAHUO, MabIyMOTIap OMOOpPH XOCHII
Oymamu.

Ymby wmabmymoTiapaaH QoimanaHraH THU3UMIra SHT OXHPIH
kupran (oinaganysumiap OVitMua YcHIl TapTHOWTA KUPraH BakKTH,
MIUIAII BaKTH, TU3UMJA KaM{ MIUIALl BaKTH Ba yHAa LIy NapTrada
cap¢uiarad BakTHHH aHHUKJIAIl MyMKHH.

donpananyBunnapeEu UTMpa mmtam BakTM 6yimMya xmcoBoT

Ne £27(0) JlaBosuM Kevmrrus Xopuit Kupmunap Xamm
BaKT
o 2017-04-16
1| HopmaToB Wl | YxMUT. 14:06:20 Go... 89 55:09:45
2017-04-16
2BabamxaHoB 3| XomuMm 12:03:53 01:07:00 38 79:07:01

1-macana. OoligananyBUYWIapHE TU3UMIATA axOOpOT pecypc-
Japura Tacup XoJjatuHH Oaxomam. Hartmxa ¢oinananyBuniap
KecuMuga axOopoT pecypmapu  Typiapra — axpatu0d, ynapra
TacUpJIApUHU (PECYPC KUPUTHIIL, Y3TapTUPHIL, KYUUPHUIT EKU YUUPHIIL
KaOu) BakTra OOFJIMK CTATUCTUK XMCOOOTIAP MIaKIUIAHTHPUIICUH.

Eunm. Tana® KuMHraH HaTWXKaHA YUKApUII YIyH O3 JacTiiad
UTMna doinananyBumiapad ax00poT pecypciapura TabCHPUHH
cakioBun kamsan (Down Up) sparmm kepak. by skamBan acocan
(doiinananyBun Maxcyc KOAH, pecypcra TabCHp BaKTH, PECypc TypH,
pecypcera TabCcUp TypH Ba PECYpPCHUHT TH3UM Oa3acHIard Maxcyc
KOJIM MalIoHJIapuiaH ubopat 0yiaau:

Down_Up(id, usr_id, data timestamp, type_ resurs,
down_up, idd)

XKanBamupmarum  type resurs = MaiJOHM ~ YCKIM  COHJAru
KuHAMaTiIapHu KaOyn Kuno, (holaananyBun KalCH pecypeiapy OmiaH
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vniiaérranuau  omnaupaan. Mucon cudatuma OTMparm UTMpa
ax00poT pecypc Typliapura >IeKTPOH KyTyOxoHa, (aHIapHUHT YKYB-
yenyouit Makwmyanapun (YYM) kabumap kupaau (MacamaH, |-
KyTyOxoHa, 2-YYM, 3-¢an agabuériapu Ba X.k.). down_up Maiinonu
sca (¢olmamaHnyBun axOoOpoT TH3MMHUAArH pecypciap OuiaH
WIUTAMIMHN XapakTepiaiau, spHu: 1 — downloads (xyunpu® onmm);
2 — upload (sHrM pecypc xoimamTupum); 3 — update (kaiita
sarmnam); 4 — delete (Yuupum); 5 — link insert (pecypc maH3miaura
uyn); 6 — link delete ((aiin MaH3WIMHA YYUPHUIIT).

AxOopoT MyxuTHAa Oapda pecypc Typriapura QoiiiasaHyBud
tabcupuHu Down_Up sxanBanura KaT 3Tn6 Oopum 6up xmi Oynaau.
Hlysaunr yuyH aHuk mucon cudaruaa (akar YKUTYBUHMIa TETHIILUTA
yKyB (anmapunn YYM pecypcrnapy GHiiaH HILTALINHA KYpUO YTamMus3
[196].

5330200 - Mndopratia Ba ax6opoT TexHonorHANApH <

1-cemectp  2-cemecrp 3-cemectp
Hamynaswii nacTyp: | Tun: Kopakannox Tun: ysbex | Tun: Yabex
2011 AT fHrm 2001
Size: 87kb ) Size: 2Mb Size: 87kb
Vwum gacryp: Thn: Ys6ex Thn: Ysbex
Wwuw nacryp WYP noTHH
Size: 168kb M) Size: 165kb M)
Mabpysa MaTH: Tan: Kopakannos Tun: Ysbex

pysa AT
: 3Mb Size: 3Mb
: Kopakannok
AManuet

Amanmnii mu:

Size: 2Mb
NaGopatopus nuk: Tun: Kopakannok Tun: ysfex
Taxpuba na6 1 TaxpuBa wwm yuyH yenyBui kypcama
MAWrYNoTRAPU Size: 10Mb Size: 2Mb W)
Size: 10Mb ]
Kypc Hum:
Cemmnap:
MycTakmn Tabamm:
Tecr casonnaps: Thn: Ys6ex Tun: ¥36ex

Tecr
Size: 59kb
Hasopar casonnapm: Tun: Ysbex Tun: ysbex
2011 AT
Size: 40kb B Size: 40kb B
TakguMOT MaTephan:
Macana sa Mawknap:
Pedepar nassynapn:
Tasiny KoHCREKT:

®oiipann manbanap: Tun: Pyc Tun: Pyc Tun: Pyc
Cnpaska: MecTononoKeHe Cnpaska: pacnonoxerine Haiftn B Excel 2007 To,
Komara Word 2003 5 Word 20| komana Access 2003 & Access __uTo Bbuno B Excel 2003

UTMpa damsuar YYMapu xofinamran offHaza HMXTHEPHIA
TaHJaHTaH (GaHHUHT pecypcliapy Ba YHUHT aTpHOyTIapH >KOMamraH.
Mucosn y4yH YKUTYBUM (haHra TETUIIIN arap OMpop pecypcHH I0KiIa0
OonIMOKYM Oyica, ymlOy wuHTepdeHCHM TakauM 3TaéTraH TU3UM
¢aitmura KymmM4ya KOJA KHPHUTHIN JIO3UM. by Kom skopuit




186 A.X.Huwanos, 3.C.6abaaykaHos

¢oiinananyBUMHE pecypc yctuaa Oaxapaérran amanuau Down Up
sKaaBanra Kaua dTaau.

$usr = $ SESSION['usr id'];
Sdate=date ('Y-m-d H:i:s8');
mysqgl query ("INSERT INTO down up (usr_id, data,
type resurs,
down up, idd) VALUES (Susr, 'S$date', 2, 1, $idd)");

Koara swstubop kuicak, Oy epma, (oiimamaHyBuu (GaHHHHT
VVMparn pecypcuu Kyunmpu6 omaérrammurn  yayn Down Up
JKaJBaJIUra SHIW €3yB KUPUTYBUHU CYpOBAa type resurs MaiifoHura 2
Ba down_up Maiimonura 1 kuiimMatiapu OepruIMOKIA.

Xy tokopuparn kabu MTMHHHT pecypciapu TyplapuHU
TaKAUM 3TYBUHM MOZLY/IapH (37EKTPOH KyTuOXoHa, (an YYM)naru
JacTypuil koxmapra down up >kajBanura Kaiia KWIyBYM KyIIMMYa
Kox KupuTHianO G6opunamu. by epna, pakar Down Up sxaaBammumaru
type _resurs, down_up, idd MalinoHIapuaara KMUMaTiIap MOC pecypc
Typura Ba JacTypuil Momynura kapad Typnu KuWMaTiapHU KaOyi
kwiagu. DoipananysBunHu pecypeiapra Tabcupu WUTM Mbparu
Down_Up xangBannaa Tyturanun® 6opumaam:

Hatwxanu JKpaHra YUKapyBYH JacTyp Koauaa
¢dolimanaHyBUMHM pecypciapra TabCHPH COHMHHM AaHUKJIAIIAry
MabIyMOTJapHHA IMAKIUIAHTUPYBYU CYpOB Mypakka® Oynamu. SApHU
Down_Up xaznBanuna down up MaiijoHu Oyiindya COHMHHU aloXujaa-
anoxuma Ourra cyposna unkapui yayn SQLHM Maxcyc oreparopaaH
(boiinananamus.

CASE WHEN xanBaj ManpmoHu = KurMaT THEN xanBaJj MalgoHMU
ELSE NULL END

by omeparop opkanu MaiioHIapHU KuiMmatiaapu Oyitnmua Oup
HeuTa YCTYHJIapra, S’bHH KECWIHIIYBUM CYpPOB XOCHJI KHJIMHAIU.
QolinananyBun  Maxcyc Koau Oyhuua rypyxiaHagm, MAX
¢byHKIMACH OpKaiu Moc (oiiganaHyBYMHU 3HT OXHUPIH pecypcrnapra
TAbCUPH aHUKJIAHWO, YMyMHUH TabCcHpiiap COHHM Oyiimua Kamaiiwin
taptuOaa cyposan umkapum yuyH COUNT  ¢ynxmmsnapuman
¢oiinananamus.
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SELECT

P.id pasport AS usr, P.fio,

MAX (D.data) AS vaqt,

COUNT (CASE WHEN D.down up = 1 THEN D.down up ELSE
NULL END) AS di,

COUNT (CASE WHEN D.downiup = 2 THEN D.downiup ELSE
NULL END) AS d2,

COUNT (CASE WHEN D.down_up = 6 THEN D.down_up ELSE
NULL END) AS d6,

COUNT (*) AS son
FROM

Pasport P INNER JOIN down up D ON (P.id pasport =
D.usr id)

GROUP BY usr
ORDER BY son DESC;

Y6y nactyp koan UTMHHHT craTUCTHKa OYIMMUra KoMari-
TUPWIAIH.

®olifanaHyBuMIIapHM 3JIEKTPOH pecypiap 6miam muam

KypcaTrnum

Ne 3 ¥ C L/ K+
HopmMmaros 2017-04-10

1 1. Xoaum 15:41:14 8521|3322
Ba6axaHoB |y 2017-03-21

2 3 YKuTyBUH 14:17:47 410(0]010]0]|4

buz rokopuma ¢QolimamaHyBUMIIapHH TH3UM pecypciapura

TabcUpiapu OYHnYa KamMalnin TapTHOWAa pPEHTHHTHH YHKAPIUK.
Xynau 11y anropuTMm acocuga down_up ckagBanugaH ¢oiinana-
HYBUMJIAPHU THU3HMIATH PECypC TypJjapura TabCHUPIAPHHU XaM
LIaKIUTAHTUPUIIATH.

2-macama. UTMparm osnektpoH xusMmamiapra — (oimaiaHyB-
YMAPHUHT TabCHPUHA MOHUTOPHHT €KMW XOJIaTHHH Oaxomam. Harioka
(olinanaHyBumIap KECUMU/IA XU3MaTIapra TaCUPIIApHHH (XH3MaT/Aa sIHTH
MabJIyMOT KHPWTHUIL, Taxpupiaml, yuwpui, Qaiiyumm pecypcenap Owian
WIIUIAINN) BaKTra OOFJIMK CTATUCTUKACHHH aHHKJIAIII JIO3UM OYIICHH.

Euyumn. Tamad KwIMHraH HATWKaHA YWKApUIIl Y4yH Ou3
mactnad HMTMpa  doligananyBuMiaapHd  axO0o0poT pecypciiapura
tabcupuHu cakiaoBun xkamean (User Ex) spatwmamu. by xamBan
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¢dolimamaHyBUM KOAM, D3JEKTPOH XHM3MaT KOAM Ba TabCUP TYpH,
KUPUII-YUKUII BakTH, (alll KUPUTHII €KW YUUPUII Ba XU3MATHU
Oaxonamm kabu MaiiioHnmapuaaH uOOpaT. YHHHT Ty3WJIMacH
KyWuaaruya:
User Ex(id, usr_id, beg_time, end time, ins, upl,
del, file, id ex)

By oxamBanm ¢QorigamanyBunauHr MTMparn  xapuTacHUHH
AHUKJIOBYM OY110, KauOHKH (hoinamaHyBIM Xu3MataaH (oimaiaHnran
X0JaTAa yHra MablIyMOT KaWj JTWiagu. AKCHHYA, XM3MaTHH OYHO
YHTa TabCUp KUJIMAca, y XU3MaTAaH (olgaTaHnIMarad XucooiaHau.

NUTMpa xm3marmimap Oa3acum MaBXyn OynraHmura cabaOumw,
¢dolinananyBuMra xusMmariaap “‘Oup HyKTa® TaMOWWINAA amaira
OLIMPHIIAN. DIEKTPOH pecypciiapHu Oaxonamparu kabu MTMHuHT
JacTypuil  apXWUTEKTypacHAard  Typiaud  JacTypuil  Kozajgapra
y3rapTupuml  KUpUTMacAaH TypuO, “Oup Hykra’ TaMoWWIHIa
XU3MaTIap y9yH YMyMHH OWTTa AacTypwil KOJ KHpHUTWIAAH. UyHKH
XU3MaTIapiard MabIyMOT Ba pecypciap OWjaH HWIIamjia sAroHa
6omkapyB ¢aitnngan doiinananuO, ¢dakaT ymapHH KYpHUHHUIUIAPH
Typirda OyIraau.

DoiianaHyBYMHUHT XU3MaTiapaaH Gporaananuing TYFpUcHIaru
Oaradpcmn mawaymorimap User Ex skamBanwra TYmoianu® Oopanu.
Maskyp wmabnymoTinap opkamu 60m3 WUTM yuyH XucoOoTiapHU
[IaKJUTAH THPUIITAMI3 MyMKHH.

Ymymuii xonma QoiinanaHyBUMIIapHA TH3UMIATH (DaoTUSTHHU
0axoNaIIHUHT SHAa OMp KaH4Ya KYPUHUIUIAPUHU KEATHPHUII MYMKHUH.
Bynap

- (dolimananyBumwiapHn  Oomka  QoigamaHyBUMIAp — OpKaJIA
0axoJamI Ba yHUHT acOCHJIa YMYMHUI PEHTHHTMHH aHHUKJIAII;

- (olimanaHyB4M KOWITAITHPraH pecypcIapruHn Oaxoam OpKain
¢olimananyBun GaonuATHHA 6axoar;

- WUTMpa maxcyc aHOHMM cypoBHOMa E&paammua mpodeccop-

VKUTYBUMIIapHH Taslabanap TOMOHHIaH OaxoJail;

- rtajabarapHu OaxoJaml Ba X.K.

UTMpa  ¢oiinananyBuniaapuHUHT  (HAONMATHHH  Oaxoiaml
yCYJIJIapUHM I0OKOPUAArd KaOH TaBOM ITTHUPUII MyMKHH. ByHUHT yayH
anbaTTa 0axoNaHYBUM IMapaMeTpra MOC KauBajuiap spaTWiaad Ba
ylap MablIyMOTIap OWIaH TYIAMPWIMIIN XaMJa TU3UM HHTepdeiicu
YUYyH JacTypHi TABMHUHOT WIIIa0 YUKHUII Tanad dTHIaIu.
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dolimanaHyBYMIIapPHM BDJIEKTPOH XMSBMaTiaphaH bornmanasmu

KypcaTrnumn
JnekTpoH| Oxupru Kamu
o ! e L
Ne 3. LE XHU3MaT HILIaraH — __,l%l / x
BaKTH
JaBomar | 2017-04-10
babaXkaHOB| KHPHUTHLI 14:04 .
1 3mypost YKuTyBUM 2017-04-10 07:27 5108 3
16:00
JaBomar | 2017-04-08
KemxaeB | KHPUTHII 10:04 .
2 Xamzam YkutyBun 2017-04-08 07:27 5 (108 3
10:09
Japc 2017-04-11
Takipos Jlekan XaJBaJIu 09:00 i
3 BaxTuép | MyOBHHHU 2017-04-11 24:54/11 41010
14:07
4 Oknama | 2017-04-11
Aprapos VkyB pexacu 09:00 .
[llep3oa. Oy IMMHU 2017-04-11 17:27\30411118967
14:07
5 Tana6anap| 2017-02-20
Ba6axaHOB pedTHHT 10:13 )
3Inmypoa YKuTyBUH 2017-02-20 03:13|4 791727 2
10:39

IOxopuna Tavkumiad yrranumusnex, UTM xonmaTmHM MOHU-
TOPUHT KWIHMII Y4yH andarta QoijalaHyBUWIApHHW XH3MaTiap Ba
pecypcnapra O6apua TabcupiaapuHu MBHHHT Maxcyc »kagBautapuia
cakijam Jo3uM Oymamu. [lemak, Ou3na KaifTa MIUIANI YIYH MaBXKyZ
Oynran MabIyMOTIapra Typid 3aMOHABUH MOHHUTOPUHT KHIJIMII
yCyJUIapuHHM Ky/utab Kapopyap KaOyad KWJMINra KYMakJallyBud
xucobotnap Taiiépmamr mymknH. LllyrnHr O6nman Oupra doiigananys-
YMHW TH3AMJArd XapUTacCHHM sIpaTHII HaTIWXacuia ax0opoT
pecypciapura, DJJIEKTPOH Xu3MaTiapra Oynran XaB(CH3TUKHU
TabMUHJIAINTA XaMJa 3HI' acOCHHCH (ONAaTaHyBUMHHHI TH3MMIAru
(aomuarura xaBobrapnukHu oprrupagu. by sca UTMuuHT, abHH
TabIMM CaMapaJOpJIUTUHU OPTHIIMIA acoCHil oMumin OYynud Xu3MaT
kunagu. TaakuK KWiuHTaH (oiinanaHyBYMHH MOHHMTOPHHT KHJIHII
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MACTypHUii TABMUHOTH AITOPUTMHUHU KYPHWII HATIKACHIA SPAaTHITaH
XapuTa JKaJIBajllapyd acoCHAa 3JICKTPOH XU3MaTiapHH Ba axO0opoT
pecypciaprHu XaM 0axoJlalll MMKOHHUATIIApU fo3ara Kemamd. Taxmug
STHNATraH JacTypudl anropuTMHU HadakaT TablIuM ax0opoT
TU3UMIIapuAa, Oanku Oapua Xu3MaTiapud Ba pecypciaph MaBXKyJ
TU3AMIIApTa JKOPUHU ITUII MyMKHH.

3.8. UHTepaKkTUB TABJIUM MYXUTHHHU TATOUKH
Ymby mnaparpadgga foxkopuma Tagkuk otwiran  UTMam
KypUIIIard MaTeMaTHK MOJSIIap Ba alTOPUTMIIAp acocHuiaa
MIAKUTAHTUPWITAH 3JICKTPOH XU3MAaTIAp KYpCcaTyBUH alpuM MOIYJI-
JIAPHUHT TaTOWKH Ba MMKOHHUSTIIAPH Kapaaay.

3.8.1. Humepakmue “uwivu yKye pesca” maxkcumomu mooyiu

OTMnapuga  TabJauM  JKapa€HUHU  TalIKWJI  OTUINAATU
myTaxaccucink MYP acocuit XysokaTinapaas Gupy XHCO6IaHNG, yaap
6uan daxar “YKyB 6YIMMH” XOIMMIAPH Ba PyXCAT STHJITAH Maxcyc
doiinamanysuunap wmmaiinm.  Yymku HYP  MyTaxaccucimkka
Ocpragura OyTyH OMIIMMIIAp MaXMyacH XACOOTaHTaHIATH cababiu
yHIArH (GaH XaXKMIAPH Ba YHUHT TaKCHUMOTJIAPH TYFpHU OYIUIId
JIO3UM. I/IS"Pnap TaKCUMOTHTa KYHWITaH Tajadjap yHIard TaKCUMOT
anoroput™iapu 2.2-maparpadaa TaakuK STHITaH 3OH. DHIU nuyp
TaKCUMOTH MOJIYJIMHUHT UHTEPAKTUBIUTH XaKUIa TYXTAIaMU3.

bapua OTMmap wmmukécuma onm0 KapairaHaa, MyTaxaccHc-
muaknap MYPnaru (aH HOMIAPHMHT aKCapHsTH OMp-GMpHra yXmiamr
oynmamu. llyHuHT y4yH QolmanaHyBuUd KaWCHAHP MYTaXacCHCIHK
UYP Guman mmam Mo6aiHuga, SHHM yHra SHrH (GaH KHPHTHIIN
BakTHIa Maxcyc (¢aH MaigoHura SHrd (GaHHH  JacTIa0Ku
CUMBOJUIAPUHH E3UINHN OWIAaH YHTa TH3MM aBTOMAT IIakiaa OazamaH
KUPUTHITaH CUMBOJIIApra Moc (panmap pyHxaTuHU TaHIJIAITHA TAKIU(
kO OGopanmu. Arap kuputwinaérran ¢an 0azama MaBxyn Oyimaca,
(doiinananyBun sHrH (HaH HOMUHH TYJIUK KAPUTHIIN 3apyp. by dan
HOMJIapu 0a3acHHU MaBXYMIUrd, (aH HOMIIAPUHHM TaHIJAIIIA
(dhorinanmanunagy.
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PYAXATAAH MYTAXACCUCAVKNAPAAH BMPUHA K¥PCATHHI: ATP 55219001 HpOpMETHKE B 8XG0P0T TEXHONOTHS +

Tr¥kye 6noknapu Ba daHNapHHWHr HOMW XaMW Mabp AMan Jla6o Cemu Kypc MycTCemec dtl  dt2  dt3 Kadeapa Edit

1 Fymanutap 1760 318 400 266 0 776

1 ¥36erncTon TapHzn 126 34
2 SYRRWHOCIHK, Vafiecnomon
PecnyBnukack KoncThTyumach,
3 Dancata (3TMKa, ACTETHKS, MaHTHE) 144 52
4 Mannasnar acocnapu. AuHwyHocnmE a0 34
5 ManaHHATWYHOENHE 56 16

3z [
3z [
3z ] &0
16 o
16 [

ooo o o @
[FRITRIR CRS
o= o o o

2
H
3
2
1

ooo oo
R e o oe

& MkTUCoAueT Haaapuscn Fgreefad [0 o [z o [0 [5 <[2 <[z <0 <[AK3 | [Sarepruwe] FSumpms]
7 Coumonorna s6 16 0 0 16 0 24 & 1 1 0 dancapa
8 Medarorkka, Nevxonoria s M 0 0 32 0 sz & 2 z 0
Taﬂng::;mmas;: acocui TywyHuE Ba e 1 o 0 1 o 2e 7 | i o
2 Marematnka 1766 422 314 140 0 18 872
3 ¥MyHkachui 2226 554 272 224 0 54 1122
4 Wxtucocnmie 564 130 56 72 0 16 290
5 Kymumua 580 162 144 0 0 0 274
6 Tannos 432 128 48 48 0 0 208
7 Amannét 0 0 0 0o 0 0o o
8 Manakaswii 0 0 0 0o 0 0o o
9 Amrecrayus 0 0 0 o 0o 0o o
¥KyE Ba HaAHNAPHHHHT HOMU 6ok Mabp AMan flabo Cemn Kypc MycTCemec dtl  dt2  dt3 Kadeapa

rgmeelo o o o o o 1 [z [z <[z «|[aka~ [“ropariw

| |
E 5]

@daH HOMITApH TaKPOPJIAHMACIHTH TU3UM YIyH MYXHUM axaMHusATTa
sra. Mucon yuyH, Oupop ¢anauar OTMmap MyTaxaccuUCIHKIap
KecHMMH/Ia TalaballapHUHT Y3NAITUPUIN CaJIOXUATHHH aHHUKJIAIa EKU
Oupop Tanmaba OOIIKa MYTaxXaCCHCIMKKA KYYUPHII BaKTHIA Y3iall-
THpraH ¢aniap papKUHN aHUKJIana GoriaataHuIaIq.

UYPnarn danmap MaBcymmii OyIca, yHH CeMECTpPIapapo
TakcUMJIamaa (oiganaHyBIl XaTONMKIApra Hyn KyHMaciaurd OJIu
omuHamgu. MYPraru (aHnapHd KUPHTHII Ba TaxpHpiaml GIOKIap
acocua amanra OIMPWIHO, YHAArd akcapusaT MabJIyMOTIap
py#xaTmaH TaHJAIl oOpKadud Oakapwiaaad. OHr acocuiicn (aH
MAIIFYJIOT TYpH XaXMH XHCOOra OJHMHTaH XoJjia, OuTTa VKyB
xadTacuaa YTUIIATUTaH Japciiap COHN aHUKIaHUO, Takmd dTHIaIN.

Qannap KUPUTWIUIIN HATIKacuaa (aH MaIFynoT Typiapu
TypyxJapapo TH3UM aBTOMATHK IIaKjga TakcuMulannO Oopwmamu. Pax
napaMeTpiIapy MOCIIMTUHH XHUcoOra ONWHHWO, “Typyx Oupnammanapu’,
“akaieMuK TypyX”’ Ba “TypyX OYIMHUIDIapH’ Oyirda TaCKUMJIAaHAIW Ba
Hatmxaga OTMHHHT yMyMUi 10K1aMa 6a3acu XOCHI OYamu.

Ymby wmomymaa NYPaa MaBxyn ¢ammap OTMra rterumm
kadeapanapapo TakCUMIIaHHMO, KadenpamapHH YMyMHH IOKJIaMacH
maKUIaHTHpWIaau. byHman kadeapamap Teruumm — (QaHiapHU
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MAIIFYJIOT Typyapu Oyitnmda mpodeccop-yKuTyBUMIapra TaKCHMITAIIN
OWJIaH yJIapHUHT WAJUTUK FOKJIaMaJIapUHU WITA0 YMKApHUIaIu.

OTM WUVYPnapmaru 6up Homau (anuu Oup Heuta kadeapara
Takcumiianran Oymumu myMmMkuH IlyHWHr y4yH Terunum daH
MAIIFyJIO0T TypJIapUHH TAaKCHUMIIAILAA TH3UM ymly dhaH YKUTHIaaUTaH
MYTaxacCUCIHKIApHH CEMECTpiiapapo Typyxjapra axpaTHIHO Moc
TypyxJiap TaHJIAHUO OJIMHA/IN.

dopmarTira ga POT T pu -
[-ceMecTp
LIL |gap|: waknu [Motor\BynuHWm Fypys ICOHMK [COaT [¥KHTYBYH AyAHTOpUHA
¥308K Maepyza 1-noTok L 716-11 1T ¥ 50 | 126 | Bypsanos W aliaxmen » | Maspysa sam -
e 736-11 XK ¥
A Manmi 3 716-11 WT v 25 | 72 | Bypsanos W akaxmen - | Araanuii mawrynor -
B 736-11 Xk v 25 | 72 | Bypsaqos W akasmesn, w | MTugpuii... ¥
INafioparopha l-rypyxda S 7I611WTy | 25 | 90 | Bypxanos W afaxmey < | KomneioTep zamm x
Z-TypyxyE 5 716-11 WT ¥ 25 | 90 | Bypsaqos Wakaxmen = | Komnbtoren samm >
[F 736-11 XK v 25 | 90 | Bypxaqos W akasmes, w | MxTuspuii... x
Fyc Mavpysa 1-noTok B 718-11 UT p 30| 126 | YRWTysumHU TaHNGHT « | Mampyza -
|9 738-11 =k p
Amanni 1-GHpHENS L0 FLE-11WT p | 30 | 72 | YkuTysumHu TaHnaHr | Mrugpui -
Ll 738-11 Xk p
[NafiopartopHa L2 71811 MTp | 15 | 90 | Yewrysuudu Tadnanr.. | Komneiorep sam x
H3738-11 Xep | 15 90 | Ykdrysumomd TaHnaHr.. | PlsTuépuin. -
KopakannokfMatpysa 1-noTok et 7L7-11 MT ke[ 50 | 126 [ YkuTYBYHHM TaHNEHT ... + | Maspyza zamu -
L5 737-11 Hi KiK HEMTUEHHM TAHASHT- .
B manmi M6 717-11 WT ke[ 25 EEl | E =iz aHos 3amyps WsTHEDUIAL.. x
L7 737-11 Wi ki| 25 | 72 | Becundaes Kumamder Wsruipui -
[Nafiopatopma 1-rypyxda ha 717-11 UT kx| 25 | a0 EHD“"‘?B Wattaren, K.amnbioTen 3aM -
anpeiirosa Synedua
19 737-11 XKk kK| 25 90 MaxamBeTos Nonar Korneorep sanu -
[I-ceMecTp MHaxes Bepaax I
LIL |gap|: waknu [Motor\BynuHWm Fypys ICoHW [COAT | Oraposa <ayanad lAyavTOpHA
v 3Bek Matpyza 1-noTok 20 716-11 WT v 50 | 126 | NupHazaposa Mesprtad Maruépmii -
E1 736-11 XK ¥ Catiupoea [alxap
A Manui 22 716-11 MT v 25 72 | Yreynmes Huettar WTiEpui, -
3 736-11 Xy | 25 T2 | UKMTYBMMHM TAHAGHT. . | MNTUEDMA... >
INaboparapna 1-rypyx4a e FLe-11 WT v | 25 | 90 | YekuTysudHM TaHASH... | MSTUEDME.. -
2-rypyxda 5 FLE-11 MT y | 25 | 90 | YkWrysdmdu TaHASHE... v | MIXTHEDWIL. =
[0 73611 Xy | 25 | 90 | YKWTYBUMHM TaHNEH... 5 | METHEDWA.. x

Taxcumot mabnoHuaa paH MaIIFyJIOT Typura Kapad aBTOMaTHK
rypyxJjap MaKIIaHTUPUIAIN, SHHU:

» Mabpy3a Oynca, TypyX OuWpHKMamapyd aHUKJIAHaOd Ba
OupramTUpuITaI;

» amanuér Oynca, Typyxjap COHHMra Kapa®d OWPHKTHPHINILIH
MYMKHH;

» arap Taxpuba WM Oyica, KaTTa COHJIM aKaIeMHUK TypyxJjap
OymuHaIH.
doliganaHyBUMra kadepna (baHmapuHU VKUTyBUMIIapra

TaKCHUMJIAII HHTepdechIa TEruIIM MaIFYJIOT TyPUTa MOC YKUTYBYHHA
pyiixaTiaH TaHnaHaaAu. Arap MaIFyJIOT TypPH OJJHHAAH YTUIUIIN Tanad
STUIITaH ayAUTOPHS TypHTa (KOMIIBIOTEP XOHA, yCTaXxOHa Ba X.K.) MaHCY0
O¥ynca, y Xonia TETHUIDINA ayAUTOPHUs TypHHH XaM TaHJIaIld MyMKUH. by
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aca “mapc KaJBaNW HU Ty3WINIAa KaTbuil mHOOatra ommHanw. Kadempa
(ha" MaLIFyJIOT TypJlapura MOC YKUTYBUMIAPHU KYPCATWIMIIN HATHXKACH
OTM ymymuii rokjIamacura E3maagd Ba y OpKaId Mpodeccop-
VKUTYBUIWIAPHUHT UMK IOKIaMallapy IIaKUIaHTHpHiIany. TakcuMoT
HaTWKacuma “‘Jmapc JkaaBaiy — IMAKDIAHTHPWIHAIH, Tpodeccop-
YKUTYBUMIAp TErMILTM (annapura Y YMCHHH KUPHTHIIH Ba TabIHM
OepyBuM IypyXJiapy OWIIaH WIUIANT IMKOHUATIAPH A0 Oy Iasmy.

3.8.2. Apum aemomam unmepaxmue “/lapc rcaoeanu” ea
“Hasomam” mooynnapu
“HMapc xanBaiau” TabIUM Myaccacalapuaa VKyB KapaéHUHU
TAIIKWI STWITAHUHE XamJa TabiuM (DAOTHSATHHH KYpcaTyBUM SHT
acocHii KOMITOHEHTaIapuAaH OupH XrcoOiaHaIu.

dakyneTeT: Axbopor TEXHONOrMANapK --= Mytaxacokonne: HMudopmarika sa
axbopoT TexHonordanapu (tTapmoknap 6¥iuua)

MyTaxaCCHENHKE HWSH Trys pexacH
Aapc xapsan4 Aapec wansany
TansbanapHHHr AEB0HAT ¥ ypHaNM

MYT32X SCCHOMHKES TETHWAH 3KAAEMHK MYPYznap

MyTaxaccHonue HoMd: MudiopMaTika Ba EyryH 2012-01-31 yeye xahTa MNI=23
axBopoT TEXHONOrMANapK {TapMmoknap

B¥irua)

|1-KHFIE: 716-11 KTy {Ya6ex} v 21-ykye xacdTta 2012-01-16-2012-01-21 +

Aapc xapsanu

MoTok BYAMWK MYMIKHH BYrad rypyxnap —-> F16-11 MT ¥ --> 736-11 Xk y
1-cemecrpaa 19 Ta diaH TYpH YTHOSAKM

Ky poaTHAraH
SYAHTODHA

M: Iz6erHeToH Tapmad [736-11 %k y] % |nou. ¥renypatos 6| Wxrnepnii | 101 KoMnsloTep san v

Koy H[apa| PaHnap YRHTYEYH AYARTOPHA

A VlHpopMaTHka Ba ax60p0T TexHor ¥ | aou. Bypxados W, | Mxtmépuid | 102 KoMnemnTep sam s

1 A PLU3HKa b . Fxtnepui | 102 KomMnetaTep sam
A My TaxacHonvera kkMpuw [736-11 Xk % [npod. ¥reynies H.| Wxtrépnid | 102 KoMneloTep san ¥
C: YaferucTon TapLu ¥ |nou. ¥Tenypatos B, Wxtrépni | 101 KoMneloTep sam ¥
T: Puzmka b Fxtnépui | 101 KomMnetaTep sam
T: Puzmka b Fxtnépui | 101 KomMnetaTep sam
AL KHUCMOHME MEIAaHHWAT Ba CNOPT ™ % Marnépuii | 101 KoMneTep sann v
A HeT TUAM ~ Maxrnepui | 101 KomMnewTep sam
A Ha6ek (pyc) TMAM e Maxrnepui | 101 KomMnewTep sam

M: My Taxacuonmrkra kprw [736-11 %% [npod, ¥reynnes H. | Memneépui | 101 KomMneoTep sam s
b Prazuka ~ . Maxrnepui | 101 KomMnewTep sam
M: PHhopMaTika Ba axGopoT TexHoi Y| aou, Bypxanos W, | Mxmepei | 101 KoMnerTep san v

)
|waHU1ALONHU1-DwNH

T: OnuiA maremaTuea

kA Onui maTematuka [736-11 =k y]
h: MIHpopMaTHKa Ba ax80poT TexHonoruanapn [F36-11 kgl |
T T

m ko

IS
w
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2.2.2-naparpadaa “Jlapc >xaaBaiy’HA TaIIKWI STUII aITOPHUTMHU
Ba yHra Oynran Tamabmap kentupunu6, 2.1.2-maparpadoa xapanran
Mb wun(pomornk MozenuHH Aedpiu Oapya TypAard MablIyMOTIapu
OeBocuTa “‘mapc kanaBany’ OwiaH OOFIMKIMIK KypcaTwiraH. byHmax
“Jlapc »kamBamu” OpPKATU TabJIUM TH3UMHHUA (DAOTUSATHHH TYITHK
OOIIKApHII Ba HA30PaTHU OJIMO OOPHII MyMKHHIIUTH KEJTNO YHKa M.

Onan On3 fApUM aBTOMATIAIITHPWITAaH HWHTepakTuB “‘Jlapc
JKaJBaJIi "HUHT JACTypUi TABMHUHOTH Ba Y OMJIaH HILIAIIHU yCyIIapy
xakuna Oatadcun TaHWMIMO YMKaMM3. SIpUM aBTOMATIANITHPHITAH
UHTEPAaKTUB  Jeimwiummra cabab, MOAyn Japc  KaJBaIMHH
IIAKJUTAHTHPHII YIYH OYHMK IIaOIoHIN MHTepdeiic QoiinananyBuura
Ocpamu. Jlekwn mabnoHAa Takiaug OSTWIATUTAH MAbIyMOTIAP
TaHJIAHTaH TypyXra MOC XOJjIla aBTOMAaTHK pAaBHIINA CapallaHHO
gyuKapwiaad. MabIyMOTIApHH  TaHJam  [MaOJOHHUHT  OOmIKa
MaiIOHIapura TabCUp KWiaaud Ba OOIIKa TaHjanuiapra Takiudiap
Oepanu.

“Iapc xanBamu” OWJIaH HIDIANI XYKYKH acocaH (aKyJIbTeT
JeKaHW MOBYHWJIapW €KM YKyB OYIMMWHH TETHIUIM XOAWMIIApHTa
OepmnO, ynap TakAuM STHIIAANTaH aKaJAeMUK TypyxJjap pyixaTuaaH
OmpopTacy TaHJAIIU OPKAIM MOIYJIA WIDIAMKA MYMKHH. Moy
OwraH unmam ydyH gactiab, “Jlapc xaaBanu” 1mmabmoHWma apum
OenrunanuiapHu KUPUTAUIHK, SThHU:

k - xadTa YKyB KyHJIapH;

p - xadTa KyHIapuaa YTHINIIN MyMKHH Japc Ky QTInKIapu;

Ryp - han HOMM Ba MamIFyJOT TypUHHM MIAOJOHTa YKOMIAIITHPHIL
MalI0HU;

Ayp - “aynuropus” TaHJaHTaH (aHra MOC ayJMTOPHSAIAPHM TaHJIaIl
MalJI0OHH;

F; j — akajieMuK rypyxra YTUIMIIK J03uM Oynran pausap,

FH; j — ban Mamrynot Typunyu Xxaracura yTUILIAP COHHU.

By epna, i akagemuk rypyxra yTuiaamurad ¢annap, j ymoy
(annapHu MauryJaoT TypiapuHu Ownnupamd. lemak nxtuépuid Ry,
Maiijonna F;; pyHXaTMHM TH3MM IDapTJapyd  acocuia Takiug
stunanu. by maptiap Kyimgarmnapaan nobopar:

1. F; j conn FH; ; nan KaM SKaHJIUTH;
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2. F;j ra MOC WAK/UIAHTHPWIraH TIypyX Tanabanap COHM Ba
KypcaTHiraH ayIuTOpHsAIapra MOC ayAWTOpHsIap MaBxyn Oyica
(Oy epma, Oupnammaap €ku OYTHHUIIIAP Ha3apIa TYTHIITaH);

3. Arap F;; rypyx OupnammManu (I0oToK) €ku OynuHyBuM O¥ica,
OUpIAITHPUIYBYH EKU OYIMHYBYH rypyxjaapHuHr (k, p) BakTaaru
Japciaapu OYUK OV ITHIIg;

4. TIpodeccop-yxkutyBunuunr 6omka (k,p) BakTmard mapciapu
YUK OYIuIm;

5. Fy j uuHr YyyM MaBXYIJIUTH.

Yy mapTiapHuHT 6apyacu Oup BaKTHHHT ¥3uaa Oaxkapuiica,
¢orinananysunra Ry, Mainonuna F;; napHM TaHjaunl MMKOHHUSTH
oepmnanu. lllyan Tapkuamam kepakkw, “/lapc xaaBamm” mabioHU-
maru xap Oup Ry, ydyH ymOy mapriap anoxuaa-anoxuaa Oaxa-
prnagu. DoinanaHyB4Is TaHIAHTaH TypyX “Iapc KaaBain’ daH OOIIKa
OmpramMa TaIIKWI dTYBYU TypyxJjap OniaaH xaMm Oup BaKTIa WILIAIT
MMKOHHUSATH MaBXKYy.

Hatmxana mnpodeccop-ykutyBummapHuar “Jlapc sxaaBamu HU
Ky3aTHII, aKaJ[eMHK TypXJiap Ba Kypcllap Kecumuia, kadeapanap Ba
(akympTeTIIap KeCUMHIa MOHUTOPUHT FOPUTHII XaM/ia YKyB jKapaéHU
(haomuATHN Oaxomam MyMKHH OYJIaIu.

“HMapc >xagBanyu’ IIAKIUIAHTUPWIMIIM Ba JAaBPUNATIAIITUPUIIL
OunaH TanabamapHUHT Japcra KAaTHAIIUII JaBOMAaTHHU IOPHIIH
MyMKHH. “/laBoMat” 6eBocuta “Jlapc *xaaBanm” acocua KyHAAIHKIN
onu6 Gopmnagy. JlaBOMaTHH IOPUTHIL, STBHU YHTa MabJIyOT KUPHUTHUII
(hakynThTET NeKaHATH MaxCyC XoIumilapura, ¢aH YKUTYBUHCHra Ba
pyxcar 3TWIiIca aKaJleMHK TYpyX capJopH TOMOHHWAAH OJHO OOpuiuo,
mabpaymotaap OTM Gasacumarn “‘/laBomar” »KypHanwura &3mmm0
6opurnagu. by epna, akageMuk rypyx TaHIaHuO, yHIArud tanadanap-
HUHT Japcra KaTHamMaramiapu kuputwiaan. @an ykutysumcn dakat
V3UHUHT (paH MamFylnoTHIA TanaballapHUHT JaBOMATHHH, TypPyX
capiIopH dca ¥3Wra TETHIUIM TYPYXHH JaBOMAaTHUHH, (akyibTer
JeKaHaTH 3ca OyTyH ¢akynpTeT OYHW4Ya JaBOMATHU KHUPUTHILU
MYMKHH.
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taxyneTeT; AxbDopoT TEXHONOrMARAPHK == > MyTax acCHOmHE:
TenekomMmMyHHIKALHA

MYTaxaCCHENHE HWYK TRYE PEXACH

Aapc HanBanH Aapc xkanBand

TanabanapHuHr gaBoMar 3ypHanu

MyTaxaccHonuera TEFHILNKM AKAAEBMHE FYPYXNaD

MyTaxaccnenue HoMt! TEAEKOMMYHHKALHA Byryn 2012-01-31 yeye xadta N¢=23

|Zkypc 743-10Ty {YaGex} | | 23ykye xagpTa 2012-01-30-2012-02-04 v
TanabanapHuur gacpra katHaws JABOMAT xypHany

KEHMPACH3! 2012-01-31 canara AaE0MaT KHPHTHNMATEH

Tp oo 1-napa 2-napa 3-napa 4-napa 5-napa

1 :,(::;:EPE' ®e On Oc ®@e O Oc @5 Ol Oc ®@s O Oc ®@e On Oc
éﬂyfﬂﬂm @e On Oc @ On Oc @ O Oc @ O Oc @& On Oc
3 jomtaces @5 O Oc ®6 O Oc @5 Oii Oc ®s Ot Oc @5 Oi Oc
4 xaaxnes Typ @6 Ot Oc @6 Oit Oc @5 Oit Oc @6 Oit Oc @6 Oii Oc
S Senatumn . ©5 Ot Oc ®6 Ol Oc ®5 Oit Oc ©5 Oit Oc @5 Oii Oc
6 oy ©5 0@ Oc ©6 Ol Oc ©5 Oit Oc ©s Oit Oc ®s Oii Oc

'Ef;::::aa ®e Ot Oc @ Ol Oc @5 Ot Oc @5 Ot Oc ®s Qi Oc
Bﬁf;f:iiypamsa ®e Ol Oc ®s Ot Oc ®s O Oc ®s Ol Oc @6 O Oc

| 9srepuwnepHm caknew |

Hatmxana rypyxyiap kecummaa, Kypciap KecuMunaa, GpaxkyinbTeT
KecuMmua Ba (aHiap KecuMHUAa TYpid IIaKulapjard XucoOoTiap
IIAK/UTAHTHPIIIAAN XaMJa TanabaJapHUHT KailTa Y3mamrTupuiiapu
aBTOMATJIAILTaH LIaKjIa oaub Gopuiagy.

3.8.3. “Baxm mevépnapu’” monumopunz mooynu
NTMparn OTM mpodeccop-YKUTYBUMIApUHUHT YKYB HHIHIArd
IIaXCUH WII PEeXAaCHHH OaXapHIUIIUHA TH3UMIM MOHHUTOPHHT
opuTyBund ‘“‘Bakt Mmewn€pmapun” Moxmynm kym ¢olmanaHyBUMIM Ba
JABPUIINK, TEXHUK Ba JACTYypHUIl MOCIAIIyBYAHINK XyCyCHATHUTA Ora.
Monynna  ¢doiimamaHyBYd — IIaXCHH  WII  CTOJAM  KyHWmaruda
KYpUHHIIZA.
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PUO: KamunskaHos . XK.

®akynbTeT: KomnbloTep MHKXUHUPHM

Kadenpa: Ax6opoT TexHonornanapu PACM
JlaBo3aum: KaTta ykutysun (1 cTaBkaza)

Unmuit papaxka: texHuka daHnapy Homsoam

(T | QT T ST

LLAXCUI ML PEXKA
‘ Ww Typnapu | Pexa ‘ Aman

1.Ykys nwnapu

1 | bakanaspuar Ba maructpatypa 6ockuunapuaa mabpysa ykuw, nabopatopus 20 10
MLIAAPU, aMaNUIi Ba CEMUHAP MALLFYNQTAAPUHM YTKA3ULL

2

11. Unmuii- ycnaybuii niwnap

11l. UnMUIA-TaaKMKOT UlLNapu

IV. TalKUAMA-METOAUK ULINap

V. MabHaB1i-ax/10kui Ba TapbuAsmnii uwnap

BLOK xajsanuian BAND sxazaBainu. REJA xaasanu. AMAL xanpanu. AMan xaapajiu-
oJIaau. Arap Gocuca, Arap TH3UMaaru JIary TErMITH GaHIIark coatiap
Arap 6ocuica, my AMAL xanBanuaas yxutyBun 6ynca, my cymmacu. Arap TH3UMJIaru
6yIMMra Teruium 111y YKUTYBYMHUHT epiiaru peska Yxurysuu 6¥1ca, Gocuirania
GaHIap YMKapUIIam 1wy Garmu 04n6 COATHHH y3rapTupa MOJAIJI popmana AMAL
KypcaTuiaan onmanu JKa/IBAJIHU TaXpUpJIaLl MyMKHH

“BakTt Mebépiapu” MOAYIMHHMHT (OHIaTaHyBUMIIAPH XYKYKUH
nMKoHUsATIIapura odra Oynran OTM  mpodeccop-yKuTyBUmIap,
kadenpa wmymaupu, GakyIbTeT ACKaHW, YKYB-METOIUK OYIuMu,
xomuMmiap OYmuMH Ba WYKA HazopaT OYIWMH, IIYHUHTIEK,
HyHanumuiapu Oyiinya Ha30paT KWIIYyBYH XKaBoOTapiu maxcuap 0yauo
XHCOOJIaHNO, YIapHH MOYJIIaT UMKOHUSTIAPU KyHuaaruiap:

Viye 6ynumu: TapkuGuit Gynmumaarn maxciaap acocaH “Bakr
MebEprapu”’Aary  acocuil  OaH/UIapHM  Xampaa  OaHuapaaru
XMCOOMANUIAPHA KHPUTHINNA Ba TAaXPUPIANIM, WIyHHHTAEK, MYP
ownan unutaiian. Ilpodeccop-yrkuryBumiap Ba kadenpamapna “Bakr
MebEpIapn’Hu  Oaxapuiaumy Oyinua yMyMHH  XUCOOOTIapHHU
Ta€pranin.

IIpogeccop-yxumysuunap: “Bakr Meb€piaapu”HUHT Xap Oup
Oanmu OYWu4a HWWIHMHT Oommaa §3  I[IAXCHH  PEeKacCHHHU
WAK/UTAHTHPanH. YKyB HHIM  JaBOMHAA Ma3Kyp pEKaHHHT
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Oaxapwmimm Oyiindga GanHmiap Oyiimua MabIyMOTIApUHH KHPHUTHO
Oopamu. Spum HWIMWK, WAUIMK XUCOOOTJIApHHW INAKJIAHTHPHII
UMKOHUATHra dra Oyiamu. lllyHuHrmek, maxcuit “MabiryMmoTHOMA”,
“Unvmuii  wxoauii  haonuatu” KaOM XUCOOOTIAPHH aBTOMATHK
MIAKJUTAHTHPHUTITH MyMKHH.

Kageopa: Kadpenpa OTMuE acocuil saeidikacu XHCOOIaHAIM.
Yuunr Ttapkubuma kadempa Myampu, MYOBHHH, Tpodeccop-
VKkuTyBumiap Ba é&pmamum umad  xogumuap. Kadempa wmymumpu
kadeapa TapkuOUra KHpyBYM Npodeccop-YKUTYBUMIAPHUHT HUITHK
IIaXCHU FOKJIAMaCHHU OaKapWIMIIMHU Ha3zopat Kwiaad. LlyHuHT ek,
kadenpa kecumuma KadeapaHUHT HWWUIMK FOKJIAMacHHU OakapH-
JUIIAHA ~ MOHHUTOPWHT  KWJIHINK, Kapopjap KaOyn  Kuwidmra
KYMaKJIallyB4d XHCOOOTIap MIAKIUIAHTHPHUIIN WMKOHHUSTHTA 3ra
Oymanm.

AXO0poT TH3MM/a TaHJIAHTaH Mpogeccop-YKUTYBUMHHUHT “Bakr
MebEpaapu”’aarn xap Oup Oanmiap Oyinya peKagalITHPUITaH
WIIIapyd aBTOMATHK XHcOOJaHaau. MOHUTOPHHT KHJIMII HAaTH)Kach
¢daonuar typnapu Oylnda WUFMHUHINCH JICTOTpaMMa KYpHHHIIHIA
Oymamu.

PeXxaHuHr 6a>+<apvmmu.| Xonatu

Yiye wwnapy | 067
Tawknnnit-ycnybuit nwnapm _20%
MabHaBuit-ax/10KWi1 Ba TapbuABKIA Uwnap _5%
nmuid-ycnybuit nwnapu _150%
MNMWIA-TaIKMKOT nnapu _50%
a5

20% 40% 60% 80% 100% 120% 140% 160%

IOxopuna kapa® yrwiaran “Bakr menépiapw”HA MOHHTOPHHT
KWJITyBYHM MOJYJIH KyHHJarun IMKOHHSTIAPTa 3ra:
1) yxuTyBumiap WWUIMK IIaXCHHA IOKJIaMach ‘“‘BakT MebEpiapu”
Oyitnua pekasaIlTHPHIIL
2) pexxanu OaXapWIMIIMHHM acOoCJIOBYM XyXOKaTJIapHHM YKyB Huiiuzaa
KHPUTHILL,
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3) maxcuil Ui pexacuHH OaxxapuiuImy OYinda aBTOMAaTHK paBUIIIA
BaKTJIap KECUMHIa XUCOOOT Taiépar;

4) VKATYBUMJIAp IAXCHH MAabIyMOTHOMACHHH, WIMHH yCITyOHi
UIUIAPUHU TaXpHUpJall, TETUILIN [AaKJ Ba aHA03a/1a XUCOOOTIapHU
DOCX ¢dopmarura SKCIIOPT KUJIHIIL;

5) yxuryBumnap, Kadeapamap KeCUMHIAA “‘BaKT MebEpIapu HH
Oaxapwmumm  Oyitmga Typnm xucoOoTimap  Taiépmamr  Ba
MOHHUTOPHHT KU MyMKHH.

bu3 rokopuaa taakuk stuaaérrad UTM TapkuOumaru 3JieKTpoH

XH3MaTIap KypcaTyB4H MOAYJIapAaH aipUMIIapHHU OWJIaH TAaHUIIHO

YUKIUK. YMyMHA X0Jia aitamuran Oyicak, Takiaud stwirad MAM

ApPXUTEKTYpacH Ba YHIATH XHU3MaTJIap KypcaTyB4YH Oapya MOIYJUIap

TYplM TEeXHHK BOCHTaJapfa WHUlAIIKM Owmman Oupra  ymap

(doiinananyBunIap yIyH HHTEPAKTHBINK UMKOHUSTIAPUTH OTa.

3.9. UHTEepaKTHB TabJIMM MYXUTHHHU OOIIKA cOXaJapra Kyuiaumra
MOCJIAIITHPHII

bruz OyTyH KapanraH TagKMKOT WINM JaBOMHJA HHTEPAKTHUB
ax0opoT MyXHUTHIA OJJIEKTPOH XH3MaTiap KYpCaTWl TH3UMUHHU
SPaTHII FOSICHM acocliapyd Ba HA3apWsCH, MOJENIapH Ba IacTypuil
TAabMHHOT Ty3WJManapu Xxycycuga Oaradcuy TaHMIIMO, MacajlaHu
OTMuap TabIMM TU3UMHU JoHMpacuaa YpraHuOd YUKIUK.

OHan unuiad YMKApUIraH HHTEPaKTHB TabiMM MyXUTHIArH
XM3MaTIapHA TabJIMM THU3UMHHHUHT Oomika OVFuHIapu (akaxeMHK
nuLeH, kacO-XyHap KOJUIeKH, MakTad Kabu) XxaMmaa GaoiusiTH TabinM
TU3UMHJAH TyOmaH ¢apk Kwiagurad (SpHH OONIKapyB Oprasiap,
uiuad YUKapuIl coXalnapu KaOW) TallKWwioTiapAa KyJUTaHUIIU
MyaMMOCHUTa TYXTalaMH3.

TamkunoT meranzna, OomkapyBun paxbap, Xonumiap, omamiiap
TypyxXumaH ubopaTt OYnraH, aHWK OWp MaKcaii MOJIMHA pecypciap
nmald YuKapyBYH, ONTTa TU3UMIA KENTHPHITAH OYTYH OOBEKT, STbHU
MoAmuil pecypciap OwmnaH unmioBun o0bekT TymuHMWIAIH. UTMHN
¢aomuaTuHN OOIIKA TAIIKHWIOTJIApra MYBO(QHKJIAIITHPUIN YIyH
amaira OLMpUII OOCKUYWIapH KyHuaaruiapaan noopar Oyiaaam.

1-6ockuu. HWTMpa  kynnaHuiaraH — aidpuMm  CY3mapHU
TAIIKWIOTIApAa KYJUIAaHWIaAWTaH TeHI KyWwId cy3map OwnmaH
IMAIITHPAMHI3.
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OTM Tamkunor

OYMTB Coxa Termmud BasHpIHK &ku  daonuartu Oup
XWJUIMKHU TalIKWI STYBYH XYyIyIUd TaIKHUIOTIAp
Oommkapmacu

(bakynpreT arap TalKWIOTIapaa MaBxKy Oyiica, Oup HeYTa UUKH
OyIMMITapHH OUPIIAIITHPYBYH OYITHM

Kagenpa, TAIIKAJIOT Ty3JIMACHJIaTd HYKH OYITUM

Oy IIM

tanaba TAIIKUJIOT TABJIUM COXACHUTa TETHILIH OyaMmaca IapT
amac

0Ta-oHa WIIYH  XOJUMHHHT  TalIKWJIOTAArH  (haoNUsTHIAH
xabapaop Oynuimra XyKyK Oepuirat nraxc

2-6ockmny. FOxopuaa xentupunran 1.4-maparpadra acocas, xap
KaH/Jall TypAard TaIlKWJIOTHHUHT STOHA TY3HJIMal axO0opoT TWHAMUK
MYXUTHHHM SIpaTULI MYMKUH XamJa YHHU sIpaTHIIJard Makcaaud Ba
Bazudamapu Oup xwmn Oymaam. UyHKM OW3 TAIIKWIOTIAP MOIIHAN
pecypciap unuiad YMKapyBYHM Ba KaiiTa WILIOBYM OOBEKT cudaThaa
Kapanasu.

3-06ockny.  JlaBmat  TamkuiaoTiapu  (paonuATH  KaHmau
OynmumMaaH KaThUid Hazap, y Kaiicuaup OoIIKapyB OOBEKTHTa
ternuu  Oynmaau. bByHAaH TamIKWIOTIApHH YMyMHH —ax60poT
TUHAMHK MYXUATH Ty3wmnm xuxatnan OTMiapu kabu TH3UMITH
[IOFOHANIAP/IAH TYPaId Ba yiIap KyWHuaaruiap:

1-morona. Tamxkwmor ternmum Oynran Oom opraHu KU
Ba3HPIIHK;

2-nioroHa. TaIKUJIOTHUHT ¥3H;

3-noroHa. TamKuIoTra TErUILIH WIKK OYIuMIIap;

4-moroHa. 1-3 moronHanmapna (Myxuraa) gaomuar onmud GopyBUH
mraxciuap.

4-00cku4. MyXuT sSTOHA Ty3WJIMara 3TaJIMTUHU XHcoOra oJraH
XONIa YHUHT XaM JacTypuil WIOBAJIApH WILIAIl a HEPapXUsiCH
y3rapuiicus KoJaaiau.

5-00CKHY. Tuzum (dhorinananyBunIapu TAIIKWJIOTAAr U
(daonuaTuaH Kenud YMKKaH Xoja yHra sparwiagurad AW napu Ba
TU3MMIa pyHxarra YTHII, TU3UMAA NIEKTPOH XY>KXKaT alIaHuII Ba
yIIapHU TaCAWKIIAI MOJCIIApH XaM y3rapumicus Konamau (4.1).
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6-6ockuu. ABT Momgymmm  apxuTekTypara  acOCJaHTaH.
Tamkunornap MUKECHIA MOAYJUIAPHUHT “YMyMUH MabiIyMOTJIapHH
kupuTHImn”®, “Xwucobra onum”’, ‘“ABTOMATJIAIraH WII KOWUHU”,
“Pyiixatman ytum”’, “baxonamr’” Ba “AIMHHHCTpaTOp” MOIYJIapH
V3rapumicu3z onmmHaay. Jlekun “Kadenpa”, “DakympTer” MOIyIIapu
TAIIKIIOTHUHT Oy IIMMIapuTra MOCIAIITUPIING OJTMHAIH.
7-60ckuY. Tm3uMHM MYBOQHKIAIITHPUIIHUHT aCOCHH KHUCMH
0ymu0, Oynna 6ynmuM TH3uMaa (PaoNHUAT KYpPCATHUIIN TAbMHUHIAHHUIIN
3apyp. bymumnapHuHT acocuit (daomuATHHH Oenrmiaad OepyBUYH
Basuda Ba Xy}¥OKaTIapuHU OU3 CTAaHIAPT XU3MaTiIap 1ed aTaraH 3/IHK.
Opmatma Oapua Typaard Xu3MaT/IapHH TH3UM aJMHUHHCTPATOPH
TOMOHHJaH KUPUTHIAIN Ba xopuit aTramu. [LlyHuHT yuayH sHIM OM3
CTaHAAPT XHW3MaTJIap Ba HMHTEPAaKTUB XHU3MATiapu OupramrTupuo,
KEeWHHIM YpUHIapaa Xu3Matiap 1ed IopuTaMmus.
buz OTM yuyn sparunran WTMuu wuxtu€puii  gaBiat
TAlIKIIOTHIa  KYJJIall  YYyH  MOCHAIITHPUIN  OOCKUWIAPUHU
kentupauk. OHau HWTMparm 32Xnmap KypcaTUIIHH — KypaMmus.
Tamkunornapagaru OXnap KypcaTuil 3.1-nmaparpaduarn
KeITHPWITaH! KabW, XW3MaTIapHH IMAKJIAaHTHPUII MOJETH Ba
IACTypHid TABMUHOTH OMp XWJUTUKHU TAIIKIII dTaan. PapKim TOMOHU
IIyHaaH uOOpaTKH, OyHIa TH3MM aIMUHHCTpATOPH HadakaT Taiad-
OXTUEXKIIAD AaCOCHAA XU3MATIApHU  IIAKIUIAHTUPHINW,  OajKu,
OyuMIIap yuyH 3apyp O¥yiaran Ba Oymumiiap GhaodusATHHH KYpcaTyBYU
CTaHAAPT XW3MaT TYpJIAPWHU JacTiNa0d KUPHUTHIN Tanad dTHIaIu.
MyBopUKIAITUPWITaH TH3UMHA TYPJIM ME30HJIap acocuia Oaxoiaml
MoJiesT Ba ycymutapu 3.6-maparpadmaru xabm 6ynm6, dakaT Tabimm
COXacHra ajoKaaop mapameTpiap oiu0 TanuraHagu. byHH XaM TH3UM
aJIMUHHCTPATOpP ax00poT MyXUTHAA XyIJAH OHpOp XWU3MaT TYypUHH
HIaKJUIAHTHPraHu KaOu, Tanabiap acocua Typiiu Me3OHJIApHU Kyiiad
0axoJanIHy IOPUTATH.
NTMHN MyBOQUKIAIITHPHIIAH TAMIKWIOTIAP KyHuaarmmapra
ara Oymaau:
— Slrona Ty3unMany ax00poT MyXUTHTa 3Ta Oynaau;
— Tamknnor Ty3uiaMacuparn Oapya TOFOHanmap ajoxuga Bed
caunTura;
— Xomaumap XakKuaard MabllyMOTJIap Ba yIapHA KadTa WILIAII
UMKOHUSITH;
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— Tamxunor XyXokaTiapHH IOPHTHIN Ba XHcCOOra  OIIMII
OCOHJIAIIIA IH;

— Tw3um xomgmmiapu Y4YyH aBTOMAaTJANITaH WII S>KOHIapu
sIpaTUIIaIn;

— DNeKTPOH Xy#OKaT alMalliil TH3UMHUTa 3ra 6yiany;

— Peanm BakT MaBIyMOTIApH acocHIa TYpJIH XHCOOOTIApHH

HMIAKITIaHTHPAIH;

— DOxrtuéx-ranabiapu acocwma TH3MM Xu3MaTiapugaH (oiimana-
HMIII;

— Tusum Ba QoiinananysBumnap ¢(aoauATHHH Oaxonanl UMKOHH-
ATH;

— Tuzum Ownan wuHUIamIZa KyJlaik WHTEPaKTUB HHTEpdEiic

MaB)XyUIMTH Ba X.K.

Kentupunran naparpadpaa OTM UTMaa DXnap KypcaTHIITHUHT
TU3UMHHHA ~ OOIIKa  coXa  TaIKWIOTIapura Kyulam — y4yH
MOCTAIITHPHUII Ba YHUHT OOCKHYIapH KenTHupwigu. byHnmaH
TAIIKWJIOTHUHT IPUINAANTaH (OHmaIy HaTHXKajdapu OWiaH TaHWIINO
YHKJIUK.



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 203

IV BOb. AXBOPOT TABJIUM TU3UMJIAPH
MYAMMOUJIAPH BA KYIIUMYA JACTYPUU MOIYJUIAP

1. AX00poT TU3UMJIAPH YYYH “Xu3MaTaap nopraiu”

Byryarn kyHnma Ttamkuiaor QaonmusTHaa axO0opoT TH3UMIIAp,
MIDKO3/1ap OMJIaH WHTEPAKTHB MYJIOKOTIAp OJHO OOpHIIH, IEKTPOH
pecypciap anrMaIuiil Ba 3JIEKTPOH 1Mo4uTa Kabu Xu3Martiaap aHbaHaBHH
xXojaTra aijnaHu® KoidraH. XyKyMaTHMH3 TOMOHHUIAH axojiu Ba
TaJIOMPKOPIIHK CyOBEKTIapura siroHa OiHa TaMOHMITUIA KyJail TaBiat
3JIEKTPOH XU3MATIApUHU Kypcatum Makcamuga 2013 imn 1 wuronb
KyHH $ITOHA JABIIaT MHTEPAKTHB XH3MATIAPH TOPTAIH > (My.gov.uz)
WImra Tymupwitd. Maskyp mopTan ¢ykapoigap MypoKaaTIapuHU
KaOyJl KWW, KaiiTa WIUIaml Ba MOHHUTOPHHT OO OOPHIMTHUHT
MapKa3Jlalmrad THU3UMH Oynm0O, yHma Oapda [aBiaT Ba XyKaUK
OolIKapyB OpraHJapUHUHT TapMOKJIAIIraH 06a3acy MaKUIAHTHPUIITaH.
WNoutam  TeXHONOTWSACH MypOXKaaTJIapHU MapKaszlallraH —XoJjija
TapMOK O¥1in4a TETHIIUINA TAIIKWIOTIapra y3aTHiIaay Ba TalIKHUIOTIap
aca MHCOH OMIUIM Epramuaa xap OWp MyporkaaTrra ajxoxuia XaBoO
Oepamu. by TH3uMHM Xynam xa0apHU HYHaNTHPYBYM KOMMYTaTOpra
YXIIaTHI MYMKHH, SBHH CaBoil OepyBuM Ba >kaBo0 OepyBum
TOMOHJIAp/Ia UHCOH TypHUO, YIapHH ¥3ap0 MyJIOKOTHHU TAIIKHII KWJIAO
OepyBUYH BOCUTACH MOPTAT XUCOOIaHAIH.

lynunraex, AKTHu camapany KeHT >KOPHM STHIIAA MIIIAll
¢aomuaTH  KWXargaH =~ OMp  XWUTMKHE — TamIKWI  OTYBYH
TAIIKWIOTIAPHUHT aXx0OpOT TH3MMIIAPWHH KYPHIIIaTH HOMYTaHOCHO
éHmamyBmap cababmm TypiamuYa TY3WIMalH TH3UMIAp  fo3ara
KeIMOKAa. by TH3umiapapo UHTErpamusl YpHaTHIMAaraHiIurH,
XucoOOTHap TaWépnam y4yH TaIIKWIOTIAapra I KyHaTHJIaJuraH
xkansamwap (Mogemarpamma) Xam  (aidil  KYpUHHIOHAA — OJHO
OOpHITAETTaHINTHHY STHa MHCOH MEXHATHUHT OpTHINUTa cabad O0ymamu
[191].

I'moban Tapmoka KypcaTmiaéTran Xu3MaTilapHu OUPXIIUTATHHI
TAHbMHUHJIOBUM ATOHA axOOPOT MYXUTHHH Oaprio JTHIIAA 3JIEKTPOH
xusmataap nopranu (3XI1) axamusatu katta. DXII Makcaau ax60poT

32 ¥36exncron Pecny6nmukacu Basupmap Maxkamacununr 2012 iinn 30 ;{e}(aﬁpuam Ne378 «lHTepaKkTHB JaBIaT

XM3MATIAPH KYPCATHIIHK XMCOOTA OJNFaH XOJIA WHTEPHET TAPMOFMiA Y30eKHCTOH PecriyGiMMKACHHHHT

XyKyMmaT noprany (aoyMATHHM SIHAJa TAKOMWUIALITHPHUII YOpa-TaaOMplIapu TYFPUCHJIa» KapOpH acocuja
2013 jinaau 1 wion KyHH “SIroHa TaBiIaT MHTEPAKTHB XH3MATIapH mopTann” (mMy.gov.uz) UIira TYIIMPHIAN.
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MYXUTJIApUTa OYMK KOJUIM 3JIEKTPOH XU3MaTJIapHHU TaKIUM STUII Ba
XU3MatTiap TPaH3aKUMACHUHM aMalra OLUMPUII HAaTH)KacuJa WHCOH
MEXHATUHU KaMaWTHupuIaup. byHnail Mmakcaara spuinvmga Kyiuaara
Bazudaap Kapaisamau:

KYpCaTUIyB4YH NIEKTPOH XM3MaTIapHUHT 0azacuHu
MIAKJJIaH THPHILI,

MabIyMoTiIap Oa3acu OwiaH OOFJIaHTaH XHM3MaTiap Yy4YyH
JacTypuil aHgo3anap, MOIyJIap, TypJld 3JEKTPOH IIAKIIap Ba
X.K. SIPaTHIIL;

IXTHEXKIAP acocHJa XU3MATJIapHU  NIAKJUIAHTUPUIN — Ba
CUH(IAII THPHII;

MopTan MabJIyMoTHap 0a3acu OwinaH yHra OOfJIaHTaH axOopoT
TH3UMIIApJa KYpCcaTHJIaJAWTaH XH3MATJIAPHUHT MabIyMOTIap
0a3acuHM WHTErpaIVsIIal;

MOpTaj MIKO3Japu axO0opoT TH3MMIap OynraHnuru cababmm
XM3MAaTJapHH  yJIApHUHT  Tanad->XxTU&Xinapu  Joupacuaa
MIAKJJIaH THPHILL,

maxciapra TaHJaraH Xu3Mariapu Oyiuda maxcuil kaOMHET
SPaTHILI,

XHU3MaTiap/ia WHTEPAaKTHUBINK Ba WHTEJUIEKTYaJUTMKHU HaMOEH
KWL

Xu3MaTiaapAaH GolaasaHuIAa OUNKIMK Ba TCHIVIMKHN CaKJIall.
OXTIIHuHT Hiutant apxuTeKkTypacu 4.1-pacmia KeITHPWITaH.

4 ) )

Xu3MaTiap noprain

Acocuii TH3uMm (Bed
caiitu)

\

4. 1-pacm. Dnekmpor Xusmamaiap nopman MoOeuu.
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Hemak, ypranmwmmm so3uM Oynran OXII axGopoT TH3HM-
JApUHUHT DJIEKTPOH XHM3MaTiapra OynraH SXTHEKIAPUHU KaHOAT-
JAHIUPYBYH XU3MATIAPHM IIAKUIAHTHPHUII Ba TaKAWUM  OTHII
TU3UMUAUP. MasKyp TH3UM acocaH HKKWTa Oa3ajgaH, SbHH,
axTuéxIrap 60azacu Ba YHM KaHOATJIAHJAUPYBUH XHM3MaTiap Oa3acumaH
nbopar. XKanannmuk OwnaH keHraitm6 O6opaérran rimobdan TapMOKIaru
(doiinananyBummapra AroHa IIaKJI Ba OWHAAA AIEKTPOH XU3MAaTIApHU
KypcaTuiia, ax0opoT TU3UMJIAPHH Y3ap0 UHTErPalMICUHH TabMHH-
Janl Ba XW3MatTjiap OMp XWUIMTHHH TabMHHJIANIAa OyHmail axOoopoT
TU3UMJIAPHU SATOHA OJJIGKTPOH XHU3MaTiap OWIaH TabMHHJIOBUH
MTOPTATHA aMaJIMETTa HKOPHUH STUI MyXUM aXaMUATIa dra.

2. ®oliganaHyBUYMIAP YUYH “DJIEKTPOH XU3MATJIAP KABOHU

Tapakxkwuit sTaétran ax6opotnamras xamusataa OAB, nasiar Ba
HOJIABNIAT TAIIKHJIOTIAP (AOMATHHU DIIEKTPOH TypAa ONUO OOpHIIH
Ownan Oupra ¢oimaranyBurIapapo (aXOJUHUHT Oapya KaTiamiiapH)
MabJIyMOTJIap alMallMHYBH XaM OHJAH amajra OLUMPUIMOKJA.
Cratuctuka 6yinaa 2016 #imn sskyaura kanap UZ Mumiwii cerMeHTia
26 MUHTIAH OpPTUK BeO-caiTiap »ounamran OYmu0d, ymap AaBiaT
OoIKapyB OpraHjapd, TAIIKUJIOTIAp, aXOJHWra XWU3MaT KypcaTyBud
MopTajuiap Ba MIaxcuil caTiapaup. byryHru KyHja uz cerMeHThaaru
MWUIMHA ~ ax00poT  TH3UMIIAPUHHUHT  (QYHKIUSICH — KUXATHAAH
¢dolinananyBuMiIap y4yH HWHTEPAKTHB XHU3MaTiap OYIMMH Xamga
Oapua nmaBiaT TAMIKWIOTIAPHIATHd XU3MATIAPHHA YMYyMJIAIITHPYBUH
AAUXII (my.gov.uz), maxcuii TapMOK/Ia MabIyMOTIApH CaKJalira
mymkammanran  tusumiap  (UzDisk.uz) xamma smekTtpoH mouta
tuzumiapu (uMail.uz) #ynra xyitmnran. @oinamaHyBYd KYIruHA
ax0opoT Tu3MMIapuiaH (GoHmamaHUIIN yYyH pyHWxaTmaH yTaad Ba
TU3UMra Kupulina ayTeHTH(UKaus >jxkapaéHu oaub Oopuiany.
I'mo6an Tapmoxmaru Typiu ax00poT TH3UMIIapIaH GOWTaNaHUTT YIYH
anmbarra  ymapra  ayTeHTUQUKAUOMSJIAIIHWUHT  OMpOp  YCYyJH
KYJutaHwiaay (ogataa naciad TH3UMAAH OJIUH pYWxaTaaH yTaau Ba
KEeWHHru Kupunuiap 6axapuiann) [189].

Keitnaru ftmnnapaa amanuérra sxopuit stunran ID, ESI, One ID
— (QolparaHyBUWIApHU STOHA WACHTH(UKAIMAIALI TH3UMIIAPU
“ONeKTpoH XyKyMmar’ JIOHMXaJdapuHU KYJUTa0-KyBBaTJall OwWIaH
Oupra KYIMIUINK MIJUTHA aX00pOT TH3UMITapra KUPHUIITHE OHp JKOWIaH
aMajra OIIMUPUIIHU TabMUHJAWAU. Mucon yuyH, ID opkanu gov.uz,



206 A.X.Huwanos, 3.C.6abaaykaHos

my.gov.uz, data.gov.uz, lex.uz, e-kommunaluz, railway.uz,
uzairways.com, ziyonet.uz, umail.uz Ba X.K. TU3AMJIAPTa KHPHII
MYMKHH.

AXOOpoT TH3UMIIApHH (YHKUMOHAUIMTHIAH KAThUM Haszap,
ymapaa yMyMuE okuxatga — QoiimamaHyBuMra  KypcaTHiaguraH
Xm3MaTIapHn S OwiaH Oenrmmacak, ymoOy S Xu3MaTIapHHU
Kyingarnda cuapan MyMKIH Oy1amu:

n

S = UXl
i=1

S — Xu3MaTiIap TYIUIaMH, N — XU3MaT TypJllapy COHH;

X{— TH3UMJIard CTaTHCTHK MabJIyMOTIIap;

X,— DIIEKTPOH pecypciap;

X3— ¢dolinanaHyBYMHU TH3UMAArH (PYHKIIMOHAT Ba3u(pa XU3MaTiIapH;
X4— MHTEPAKTUB 3IEKTPOH XU3MaTIIap;

Xs— axTuéxiap Oyiinda HHTEIUICKTyall Xu3MarJiap;

Xg— NOYTa XU3MaTIIAPH;

X7;— OUUK MabJIyMOTIIap;

Xp,— ax00poT TH3UMIIapa OOIIKa Typaru Xu3MaTiiap.

Cunduamtupunrad Xu3MaTJIapHd HHOOATra oimod, Xap KaHaai
ax0opor TH3MMHMHH (oWaHyBUWIapra HUcOaTaH KyHuzparuda
udomanam MyMKUH Oymaan:

FY(U,) - Sk

By epna, F! — ax6opot Tusumnapu; Uy — doitnanysumiap, S,’; -
¢olinananyBuUnra TETHILIM XHU3MaTiap. YmoOy udoma ¢onmamanys-
yuiapra axoopoT TU3MMIIAPU OPKATHM KYpcaTWIaguraH Xu3MaTJIapHU
OMITIUPAIH.

busra MabiayMKu ucTanraH axO0opoT TH3UMIIapu Kyn ¢oiiaa-
JaHyBUWIN OY1n0, ¥3 YpHUAA DolinanaHyBUMIapHUHT XaK-XyKYyKJIapH
(pon) O¥itmua mapakamapra axpatwiagun. Mucon cudarmma ommuit
CTaTUK BeO-cafiTiIapHW aJMHWH TIAHETH Ba CANT KYPUHHIINHU
KEITHPHII MyMKHH.

I'moban Tapmokma ¢oimaganyBun (aodusATH JaBOMHIA OHUD
Heuta axOopoT TE3uMIiapunaH ¢oiinananamu. XKymmagan, Oymapra
TAIIKMJIOT ax0opoT TU3UMIAru ML (GaosusTH, TYPIU TU3MMIapIaru
TETUIIWIA XU3MaTiap, MabIyMOTHOMaJap, ax0opoT pecypciapw,
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DJICKTPOH IIOYTa Ba 60m1<a JUHaAMHK, CTaTUK ax6op0T TU3UMJIApUHA
KHUPUTUILT MYMKHH.

AT 1 AT 2 AT 3 ATn

il e 12" ¢=0 I=1a, v=F)

NNNNN

AxOopoT MakoHWHHM Tabopa KeHraimmm, SbHH ax00poT
TU3UMIIAPU Ba YJIAPHUHT MMKOHHATIAPH OPTUIIX (oiinananyBuuIaH
TYpJIM THU3UM DJICKTPOH XU3MATIAPUHUHI MaH3WJUIAPUHU JIOUMO
OwmummHA Tamad ostaan. by V3 ypHHma (¢olimanaHyBYMHHHT
TU3UMIIApapo XHU3MaTiIapra YTHIOIM YIyH JOMMO OMIMM KyHHKMara
ara OYJUINY Ba BaKTIaH FOTKA3UIIMTa cadad Oymamm.

yauHr yuyH “OnexkTpoH XykyMmar” goupacuzaa (oinanaHys-
yujiap y4yyH yMyMuil Basudara sra OyiraH «OyekTpoH Xwu3mariap
Kasonm» (OXK) mactypuii TAPMUHOTHHHU HIDIA0 YHKHII MakKcaara
myBouk. OXK wMomymu Oapua axOopoT TH3UMIIApH OwiIaH
WHTeTpaysiamrans  0ynmnb, wakcaam (oinanmanysun yayn UZ
CerMEHTHAAru Oapda dIIEKTPOH XH3MATIapHH MYKacCaMIIAIITHPHUII
0ymub xucobnanany (4.2-pacm).

AT 1 AT 2 AT3 ATn
F1(U) F2(Uy) F3(Uk) F"(Uy)
OnexTpon
Xwuzmatnap
JKaBonu

4.2-pacm. «Inekmpon Xusmamnap Kasonuy» nopmanu
apxumexmypacu.

Arap OynHmait DOXM wMoxyiam spaTwica, (oWganraHyBUYH
KyHuaaruda UMKOHUSITIIapTa dra Oy maam:
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Oup HedTa axOOpOT TH3MMIIAPHUTA MAH3WLIAPH OWMJIAaH aloXHJa-
aIOXW/1a KNUPHII BaKTHHH TEXKAINIIIN;

UCTairaH ax00poT TH3MMAArd Xu3MaTiapHu OXM TH3UMHTa
OMPUKTHpPHIIN Ba Iy KOWHWHT ¥y3uma (OuTra OHHamaH)
GoiinananuImy;,

OMPHUKTUPHITAH TH3MMIIAPra MaxcyC HHTEPAKTHB, HHTEIUICKTYal
Ba OOLIKa TypJard Xu3MamIapHu OylOpTMa KMIMIIM EKU Typiu
XH3MaTiap KypCcaTHILH;

OMPUKTHPIIITaH XHU3MaTiapAard Yy3rapuuuiapJaH xadapaop
Oy uInm;

WKTHUMOUH TapMOK Kadm DXM aw3onapu Ba OMPUKTHUPHITAH
ax0opoT TH3UM (oiifanaHyBUHIapy OWIaH TypyXJn EKu SKKa
MYJIOKOT KHJIHIIIHA, MyXOoKamayap ojau0d Oopuir xamma xabapiap
aNMaIurIIy Ba Oomrka ¢oiinaranyBUMIIApHN H3JIAIIN;

VOKTUMOMH TapMOK YpHUAA (HONHAATaHNIIIN;

3JIEKTPOH XYXOKaTiap Ba pecypeiap aaMallwII;

MoYTa XM3MaTJIapuaan (orJanaHuIIN;

OMPHUKTHPIITAH TH3UM OJOKIapura u30xJap OepHIm;

¢otinamu UHTEpHET pecypciapura HyIapHu CakIain;

MIaXCUH MAabJIyMOTIapH Ba TYpIH JJIEKTPOH pecypclapuHu
CaKJIalIy;

W3JaHyBYM MAabIyMOTJIApUHA KHPUTHII Ba Yylapra >XaBoO
OJIUIIIN;

um QaonuaTy Oyinda OytopT™Manap OepHIIH €KH ONHIIM Kabu
Xu3MatTiaapaaH QoiTaraHuIi MyMKHH.

Nmnabd ywkapuwmumm takmud stumaérran OXM  tHzuMuga

OMpHKTHpHIAETraH ax00pOT THU3WMHHHI HOMH, MAaH3WIH, Ym0y
TH3UMI'a KUPHUII yCyJUIapuaaH OMpOPTACHHH TaHJIALIM XaMJa Mas3Kyp
TH3UM XHU3MAaTJIapd MOXYJHMIa pyXcariap OJIUHIAH KUPUTWINIIN
3apyp. SIbHY, TU3UMHU aManuérra XOpuil STUII yuyyH OUpUKTHpHIA-
€rran ax0opoT TU3UMH aJMHHHUCTPATOPUHHUHT JACTYPHA WHTETPAIH
KWJIHII AIUIAPW aMaira OIIHPUIIa .

DoitnananyBumnap yuyH «9nekTpoH XuszMatinap XKaBonm» kabu

JacTypuil TAabMUHOTIIAPUHU aMajHETTa KOPUH STHIMIIH «DIEKTPOH
XyKyMaT» TU3UMUHH SHaJa PUBOXKIIAHUIINAA Ba QoHaaaanyBIMIapHU
rioban TapMoKaaru (GaoiusATH YHYMAODIWTHHH OpTHINUTa cabad
Oymanmu mpecak acio MyOoJara OyiIMaiTu.
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3. SIrona cepruuKaTIAIITHPHUIN aXG0POT TUZUMHU

busra mabmymku, Xxap KaHAail TabiauM OepyBYM MacKaH V3
VKyBUMCHTa TablIUM OepraHujaH KeHWH andarra yHra TabliuM
OJITAHJIMTUHU TAaCOUKJIOBYM KaHIaiiaup ryBoxHoMa Oepanu. Mucon
cudarna MakTad ydyH IIaxoJaTHOMa, KacO-XyHap KOJUIeXKH EKU
auned €Kk oMM TaBAMM  YYyH JUIJIOM, Majlaka OIIMPHII
Myaccacajapd ydYyH 0d3ca cepTuHUKaT KabW TyBOXHOMaJlapHHU
KENTUPUII MyMKHH (KeHuHTH YpuHiapAa OapuacuHU ryBoXHOMa 1e0
opuTamu3). Ymoly ryBoxHoMaznap ¥3 YpHUAa JaBiaT CTaHIapTiapu
acocHia WIDIad YHKHITAH Maxcyc OMYMMIA TacIUKJIAHTaH KOHYHHM
xyxokatnapaup. llly Omran Oupra xap Oup ryBoxXHOMa HOEO pakam,
BaKT, MaH3WI, OWJIMM TypH KaOH OMp KaH9a MabIyMOTJIAPHHU ¥3 HUHTa
My’KaccamJIalmTupagu. ByryHrn axOopoT acpuia TabiuM OJyBUHTa
OepmaéTraH IyBOXHOMAap TYFPUCHAArH MabIyMOTIApHH TYTIIall,
apXUBJApHU TaIIKWJI OSTUII, TE3KOp TOMHUII, CTaTUCTUKAJIapUHU
MIAKUIAHTHPUIN OHp MyHYa KUWWHUYMIUKIApHU, SBHU OpPTHUKYA
MeXHart, BaKT, cap(h-xapaxar OYIuImnra ojau0 KeJIUIM MyMKHH.

“ONeKTpOH  XyKyMar”’ THU3UMHUIa YTUII JaBpujia SAroHa
TYBOXHOMaNap Ba cepTH(UKATIAl TH3UMWUHH WIIIa0 YUKUII Ba
amManuérra KOpUH 3THUIN MyXHM axamuarra sra. llyHuHr yuyH Om3
pecnybnukana Oapya TabiuM OepyBYM Myaccacajiap TOMOHHIAH
TaBJIMM OJyBUHra OEpuUIaJuraH TYBOXHOMAJApHU SIroHa Oa3acHHU
SApaTHIl, LIAKUIAHTHPUII Ba YHHU O3JEKTPOH TypAa TaKIUM STHIIHU
TU3MMUHU SIPAaTUII MyaMMOCUHH Kapaiimus [194].

Macanara OWAWHINK KHPUTHII Y4YyH TyBOXHOMajapjaar
KYpCaTHJIMIIN MYMKHH OYJITaH MabIyMOTIapHU KapaWiawk. Yiapra
KyWuarunap Kupajau:

— TI'yBoxHOMa OMYMMU (KaTTHK, IOMIIOK Ba X.K.);

— Amnno3acu ((hoH, TPaJUCHT Ba X.K.);

— Kypc HOMU (MyTaxacCUCIUK, HYHAIUII, HOM Ba X.K.);
— Cepus Ba pakawm;

— bepunraH cana;

— TUHrIOBYM MAXCHUHT UCMU MapuQu;

— TakauM 3TyBUYM TAIIKHWIIOT, IIAXC, UM30, MyXHp Ba X.K.

I'yBoxHOMamap  Xakuga  KeNTHPWITaH  MablIyMOTJIapaaH
(doiinanannd, spaTUIAAWTaH axO00pPOT TH3UMHHUHT HIUIANT MOJETH
4.3-pacmaaru KypuHUIIga Oynamam.
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TabauMm MacKkanIapu VkyB kypcnapn buumm Ba anmozanap

Taii€p ceprudukat TunrnosBuunnap

4.3-pacm. Cepmuchuxamaauumupuus axoopom mu3um Mooeu.

THHTIIOBYM TabIMM Myaccacacura MaxcyC YKyB KypCHTa KENajiu.
Kypc ryratwnrangan keWlmH yHra ymly KypCHHHT — TETHILIA
aHJO3aJIapyra dra I'yBOXHOMA TYIIUPWING TakAuM 3THiIaau. Macamanu
YMYMHHPOK KapaWauran Oyicak, reorpauk »KHXaTAaH >KOWJIAIIYyBH
Typin4a OyiraH TabJIMM Myaccacalapuaa TYpJu HyHaIAIIAard YKyB
KypcinapuHu onmub Oopamu. Xap OHp YKYyB Kypcura OepuiaiuraH
TYBOXHOMAJAp KYPHHHIIA Ba MYKMA TY3WIHIIA XaM Y3HTra XOCIHKHH
tamkun Kaagd. LyHn xam 9bTHOOpra ONHUII JIO3MMKH, T'yBOXHOMA
OepuIna yHIaru Maxcyc pakaMmu Hoeé0 Oymamu. Jlemaxk, ceprudukaTiant
TH3UMH (YHKIMOHAIUIMK >KMXATAAH IIAKIH, TabJIUM MyacccacH, Kypc
TYpH, BaKT! OMp Xui1 OYIrania yJIapHUHT Maxcyc pakaMH YCyBUM KeTMa-
KeT COHJIApJaH TypyBYH HOEOIMTMHY TAbMHIHIIAIIHN KepaK.

Takmm¢ stunmaérran axOopoT TH3MM OHNAH BeO wHTepdeiicna
SPaTHINO, YHUHT MabiIyMOTHap Oasacuia peciyOinkazaru Oapda Tab-
JIMM Myaccacallapy TYFpPUCHIAard MablyMOTIIap, CepTU(UKAT aHA03aIapH
Ba OMuUMMIIapy, HyHaIMIUIapra aXpaTwiral XoJaa Kypc TypJapH, THHT-
JIOBUWJIAP TYFPUCHIArH TYIMK MabIyMOTIAp, TUHIJIOBUYMHHMHI KAuOH,
Kaepza Ba Kaiicu TypAaru Kypcia YKUTaHJIMTH XaKWaard TYJIUK Mabily-
MOTJIapHU OJIIMHIAH KUpUTWIAMU. bapua mMabiaymotiap Ty3wiMacu Ba
yHTa MabIyMOTIAap KHPWUTWITAHIaH KeHWH, TyBOXHOMa OepyBun
TETUIUTM [IAXC YYyH TYBOXHOMAaHHU IIAK/UIAHTHPYBYHM, STEHH TE€HEpaLHs
KWIYBUM IACTypuil TabMHUHOT WIwia0d unkuwiagd. lllaxmumaHTupunran
T'YBOXHOMa pakamjapy KalTa MablIyMoTiap Oasacura Kaia 3THIAIM.
Tusumaa aBTOMATHK paKaMIIAIITAPWIN IIYHAAH JKOMJIAIIaJuKH, YHIA
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ymOy pakam OpKaJl MyTaxXacCHCIIMK TYpPH, COXAaCH, YKHT'aH Myaccacacu
KaOu Kozyiap OUpIIaIITHPHIIa M.

Srona  cepTH(UKATIAIITHPYBYM axOOpOT THU3MM  acocaH
I'YBOXHOMa OepyBUM Ba OJIyBYM TOMOHJIAP YYyH YMYMHH OHJIaiH
TU3UM XpcoOmaHanu. JlemMak yHIa THHIIIOBYMIAP TYBOXHOMAapHHHU
NMEKTPOH INAKIJA OJUII WMKOHUATH maimo Oymamm. LlyHuHTIEK,
TH3uMaa (oWJaTaHyBUMHUHT OWp He4Ta YKyB Kypciapu Oyimda
VKUTaHJIUTd — TYFpUCHAArd  apXuMB  MabiIyMoTJIap  JKOoWjamanau
doiinanaHnyBul TYBOXHOMaHM IOKJIA0 OJMIIAa TH3MMAA Y3WHHHT
nacriopt cepus Ba pakamu éku CTHUP (MHH) xabu pakammapuman
¢doiinananamu. ['yBoXHOMaHHM IOKJIa0 OJIMINAA JACTYPUHUHT Oaxka-
PHITHII TEXHOJIOTHACH 4.4-pacMaaru kaOu aManra OIIHPHITaIH:

MABJYMOTJIAP
KOOPZAVHATAJIAP FEHEPALMA AN

OBbEKTNAP

4.4-pacm.

OHAM Ma3Kyp TeHepalusulall Yh3WIMacHiard OOBEKTIap Ba
ylapHUHT Basudanapu OwmaH Oatadenn TaHMmIamus. “Maway-
Momiap” — TyBOXHOMa OJIyBYM Ba OepyBYM TOMOHJIADHWHT TallIKH-
JIOTH, IIAXCH, YKyB KypCH HOMHU Ba CaHaJlapH, MaxcyCc T'yBOXHOMa
pakamMu kabu wMabaymoTiap Mbrman Tammab ommHamu. “Koop-
Ounamanap” — MabIyMOTIAPHUHT KYpCAaTHITaH TEKHCIHK YI9aMaar
KOFO3/la JKOWJAaIlyB  VpHUHIApPUHU  CaKJAHYBUM  MabIyMOTIap.
“Obvexmaap™ — TYBOXHOMA YUYH 3apyp OynraH rpajgueHtiap, GpoH Ba
Typiu TacBUpuUi Gopmarmaru pacM daitmnap. “Ienepayus™ — 1OKOPH-
Jarv 3 Ta KUPyBYH OOBEKT MabIyMOTIApUHU OUPUKTUPUO daiin maii-
0 KWIaIUTaH NacTypuil TabMHHOT. “‘@aiin” — HaTmwka cudaTuma
(doiinananysunra amekTpoH ryBoxHoManap PDF kabu dopmarmaru
(haitimapaa TaKIUM THIIAIH.

Ky3nanaérran srona cepTuduKariam TH3UMHHH HWIIIa0
YUKUIIIAH KyHHaaru caMapagopiivK Ba KyJTalauKiIapra SpHILIIaIu:

e 0apya TaBIMM TyBOXHOMAaJap XaKHIa MabIyMOTJap OuTTa

TU3UM[A TYPaay;
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® MabIyMOTJIApJAaH TypJiH KeCUMIIapAa Xuco0oTnap Taiépian;
e Kapopiap KaOyJd KIIWINTa KYMaKIaNlyBYd TakiIudiaap Huiniad

YHKHIIL

® TAaBJIMM THU3UMHIATH Tajlal0-dXTHEXKIAPHU aHMKJIANI, MyaMMO-

JIapHHU ¥3 BaKTHa OapTapad KUIHIITa KYyMaKJIaIIHI;

e TIyBOXHOMANap CypalaJuraH XKOWIapura MablyMOTHOMAJAP
6epu;
® MyTaxacCCUCJIApHU Tal€piall Ba WINTa XKOWIAINTUPUII Oyinda

TabJIMM TH3UMHHM OOIIKAPYBYM TAIUKMJIOTIAp OWJIaH MII

OepyBun wujopanap ypracuigard MyHocaOaTJIIapUHUHT camapa-

JOPJIMTHHYU OPTHLIN;

e MexHaT 0o30pHIa PakOOATHHHT PUBOKIIAHUIIM, WIN YpHHIApra

KyJail Takiaudiap OepuIl Ba MyTaxacCUCIapHU M3Jall;

® THHIJIOBUWJIAD Y3WTa TETHIUIM TYBOXHOMAJIApWHHU WCTAJTaH

XOHma TypuO AJIEKTpOH MIAKjIia OJMINK Kabu ad3ayumkiapra

ara Oymamy.

Taxmm¢ sTrnrad TH3UM OyryHrHm KyHAa TomkeHT axOGopor
TEXHOJIOTHSJIADH YHHBEPCUTETH Ba YHUHI XyIOyAul ¢uiuainapuna
TAIIKAI OSTHIATaH “DNeKTpoH XykKyMmMar’ YKyB MapKa3JapUHHHT
PeciyOiinka  Oyiimua sroHa cepTH(UKATIAITHPUII  axOopoT
TU3UMUIA J)KOpui ATIuTaH (inter-edu.uz). byrnai TH3nMIapHu UILIa0
YUKUII, WUMKOHMATIAPUHM KEHraWTHpHLI, OOIIKAa THU3UMIAp OuiaH
WHTETPAIMSICHHN Hynra KyHwmmmy anbarra “OIeKTpoH XyKymat’
TU3UMMHHU SIHaJla pPHUBOXKJIAHTUpHINIA ¥3 YpHHMra sra axOopoT
TU3UMIIAPUAAH XUCOOIaHAIH.

4. DJIEKTPOH XYAKAT alJIAaHUIITUA MO eJTH

AKT xymra0-xKyBBaTIaiiiurad BoCUTaNap EpraMuaa WHCOH EKU
TEeXHHKA y4yH KyJail makmijna TaiépiiaHagurad, cakjaHaJuraH, Kairta
WIIJAaHAJWTaH, Y3aTWIAAWraH Ba YHH TaHUO OJMIIra WMKOH
Oepaaurald peKBU3UTIIApra 3ra 3JICKTPOH BOCUTANIApAaru axO0pOoTHU —
IneKmpon Xyxucxcam (XyxokaT 1ed roputaMu3) IeHUII MyMKHH.

DNEKTPOH XYXOKATJIapHUHT PEKBU3UTIAPHUHM HUKKH TypyXra
axparamms, sSpHU: kyHaTyBud (?K) Ba KaOynm kwiyBum Mmxo3 (M)
pexBu3MTIApU OYynmO, yJIapHUHT IapaMeTpiapura KyWumaruiap
kupanau [209]:
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(OK) xyxoxkaTHM TaiépiaraH IOPHOMK IIaXC MabIyMOTIAPH
(aracwm);
(°K) amexTpoH MaH3WIH;
(°K) TacmukaHTaHIHTH;
— (K) xyxokaT UnuIad YMKapuiITaH, )KYHATWITaH Ba jkaBoO Oepui
CaHacw;
(OK) Xy»OKaTHHHT aBPUAINTY Ba YHUHT SSHTHJIAHUIT MY IaTH;
— (OK) xyxokat Typu (0aauid, madIioH);
— (KX) xyxokar O1aONOHMHM TAIIKWI ATYBYM MabiayMoTiap (Exku
¢aitmm);

— (M) xy>xxat 1000pHINIIN JO3UM OYIITaH MaH3WIT,
— (M) xyxoxat (pornananyBUNIaAPHHA PEKBU3UTIAPH:

e pyxcar STwiran tamkwior koau (M org);

e pyxcar stuiran 6yium koau (M otdel);

e pyxcar sTwirad ¢$oinananysunnap napaxacu (M type);

e pyxcar stwiran Qoimananysumnapu (M User);

e (oiimanaHyBUYH TaCIUKIANIH (JIEKTPOH UM30);
— (M) arap »xaBo06 Oepur mapT 0yica, YyHUHT MyIIaTH;
(M) sxaBo6 GepuiraH caHa;
(M) Xy>OKaTHUHT TYFPUIMTHHU TaCAUKJIAT (3JIEKTPOH UM30 EKH
MYXP).
JKyHatniaran XyxokaT pekBusutuaaru mmwko3 (M) doiinana-
HYBYMHHHT TErHILTM Ganamapura M Genrucunu ypHATUIIN OUTaH 1ry
Typaarn  Oapya  QoiijanaHyBumiapra TETHIUIM  OKaHJIUTHHHU
O IIpasI.

AbBTna mabnoHay Ba aBTOMAT WILIA0 YHKAPIIIAJAWTAH XYXOKaT
JapHM TU3UM aJMHUHHCTpaTopiapu (oinamaHyBuM Taynabiapu
acocuua spaTtamd, aMMo, DJIEKTPOH XYXOKaT pPEKBU3UTIAPUHU
doiinananyBumIapHuHT Y3mapu kuputamu. llyanail Kumnd, WKKATa
TAlIKUAJIOT JIOMpacHuia DdJEKTPOH XyXOoKaT admaHum mojenu 4.5-
pacmpaaru kabu KypuHHUIITA 3ra 0YIIamm.
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9X 1000pyBYH TOMOHH 9X MMIKO03M TOMOHH

l-moroHa | DX, peKBU3HUTIAp,

TacANKIaHTaH A Mb » OX, pekBusuTIap,
+ 2JIEKTPOH MyXp \ i TacANKIaHTaH
# ; + 2JIEKTPOH MyXp

v

2-moroHa | DX, peKBU3UTIIAP v 9X (N) xxaBod
+3JIEKTPOH UM30 IX (N) OX, peKBU3HTIAP
. HO60pyBun pekBU3UTH

........................... & ﬁ +3JIEKTPOH UM30
Kynatum canacu

3-norona OX, pexkBuHTIAp Mmux03 peKBU3UTIAPH

+TacauKan Terumwm 00BEKT KOAU OX, peKBH3HTIAP
i Ba JapakacH ﬁ FTacauKIam
IHaxnu Ba daitnn

4-noroHa OX+pekBusuTIap .

OX+pekBusuTiIap

+ Baxrt Oupnuruau
xucobnarm

AnmuH DX mabnoHu

4.5-pacm. Tawkunomaap ypmacuoa DX aviranuu Mooeau.

DNEKTPOH XYXKKAT alJaHWII MOJACIMHHMHT aCOCHUU XYCYCHST-
Jmapugad OupH, yHAa XyXOKaT Ba YIAPHUHT PEKBU3UTIAPU OJNIUHAAH
taii€paann6 Mbra xuputn6 kyiunaau. TH3MM aBTOMATHK IIAaKJIIa
BAKTH KEJTraHJa MMKO3ra MabJIyMOTHH KypHINra pyxcaT 3Taad Ba
3apypar O¥ica Xy#okaTHH OJIOKKA TYIIHpaan EKH SIIHPHO Ky SIu.

AX060poT TH3MMIIapJa WNUIAd YUKAPWITaH XyXOKaTiaap MabiIyM
BakKT oOpanufuga TaW€piaHWIIM Ba  TACAUKJIAHUIIM  JIO3UM.
Tacouxnanran  xysxokamiap ¢Qukcupnanu6  (¥3rapmac  xonarra
KenTupuinb), Oollka OO0BEKTIapra >KyHaTHIaAW. By XyxokariaapHH
TacIUKIAll TEXHOJOTHSACH KyHHIard mapamerpiiapra OOFJIHK: BakT;
TalépiaaHMII XOJaTH HA30paTH; XYXOKaTHU TacOUKJAIl, TecKapu
aJl0Ka; TaCAUKJIAIIHU JABOM 3TTUPHILN; BAKTH KENIraHAAd THU3UMHHHT
XyX¥OKaT OWllaH HWIIIamra pyxcaT JTUINM, KaiTa MIaKUIaHTHPUIITa
pyxcar Ba X.K.

IOxopuaa anmo3anu 37MEKTPOH XyXKKAT aIMAIIWIl TH3UMHHAHT
FOSICMHM KEeNTHPHO YTAUK. AHI03a Oy 3JIEKTPOH Xy >OKaTHHHT OHJIAHH
Tynaupuiira KM MalivHa TaHUO OJIAJIMTaH MabIyMOT (opMaTiIapura
sra Oynran daimiap Oynumu MymkuH. dapaz KUmalivK 3J€KTpOH
XYXOKaT alMalldHyBYH TOMOHJIAPHUHT SITOHA TapMOK MabJIyMOTIap
0azacura sra axOOpOT TH3UMIIAPH MaBXKy[l, IIYHHHI/IEK, CYpOBHOMA
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KYHaTyBYM TOMOH >aBo0 OepyBUM TOMOHTa WYyIUIaraH 3JIEKTPOH
XYAOKaTH JkaaBaji Imakiauga 0yncuH. Onmatna xaBoO OepyBUM TOMOH
TETUIIIN JAacTypuil BocuTanmap &paamuia KaOysl KWIMHTaH XyXOoKaT
KaJIBAIMHU ax00poTiap OWiIaH TYIIMPHIIIA MaBXy/l MabIyMOTIapra
(mucon yuyn tuzum Mbra) tasmanu. Mucon yuyH Xaik TabJIuM
Basupiurn  (XTB) BunosTnapuman MaxTabnapHH TabMUp Tajiad
XOJIATMHH KyHuAarnia skaiBajl IaKiiga cyparad OyICcHH:

Ne | Bunoar | TymaH | MakTab Curumu | Tabmup Tanab | 3apyp
pakamm (%) mabnar
1 2 3 4 6 5

Qdaomuar mowpacura Kym TIOFOHA Ba OYFWHIApAaH wOopaT
KyIUIaral MyaccacalapHH KaMpal OJyBYM COXaJapHM KaTTa MaciTadim
TamKwioT ned oputmwiaan. Jlemak, rokopuaara KapaétraH MUCON XaM
KaTTa MacmTabimu TamkwioTaup. Arap XTB ¥3 macmrabu mompacumia
sroHa axO0opoT TuM3umura ora Oyica, y Xoima Taimad STWiaérra
JKaJIBAJTHUHT 2-5 MaloHIapy MabiymMoTnapu T3uMm Mbra mapxym.
IlyHnait skaH WHCOH (aojMATH CaMapaJOpJIMTHHU  OUIMPHIIIA
cypana€rraH aH3o3ajlaHaéTraH >KajBajl Mainonnapuau tusuM Mbra
OOFiaml, ShPHH MaBXKyJ MablIyMOTIap OWIaH aBTOMAT TYIIHPHIHO,
3apyp MabJIyMOTIApHH KHPUTHII y4YyH OYMK MaiIOHNIapiaH nodopar
VHTEPAKTHUB KBl SPATHII Ba YHU WYKH TY3WIMACHTA Y3aTHUII JIO3UM
(4.6 pacm).

4.6-pacm.
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Tmum Mbpaan yaywnmn  ¢oliganasuimaa  aAMUHHCTPATOP
sipaTWIaéTral XyXokaT HIaOJOHMHU TaxJIuia Kuiaau. by maGnonHM
IIAKIJIAHTUPULI UKKHU yCyJl OWIaH, sSTbHU:

— XYXOKaTHH TaIIKWI 3TYBYM MabiIymMoTiaap Mbaa MaBxyATUruHu
aHUWKJIAIl, arap MabJIyMOTIap MaBxkyn Oyica, y xoJyiaa madjaoHra
MOC KaiTa ImakuIaHTHPHIII,

— Mbaa wmamxyn Oynmaran wmabaymorTiapan Mbpa sHruman
TAIIKAA 3THO, O KOMNAIITHPUINN Ba ODJIEKTPOH  XYXOKar
1a0JIOHVHY MAKJIAHTUPHIIN 3apyp.

Bynnmait Xxyxokar anMamyHYBH THU3UMHHHU SPAaTWINIIN KaTTa
MacmTabIM TAUIKWIOTIapapo XyxXoKaT aiIaHWIIMHUM (hopMaiani-
TUPWINIIN, XyXKaT alllaHyBUHH BaKTHHU XaMmJa MablIyMOTIAPHUHT
OyTYyHJIMIMHH, HWIIOHWIMIM Ba SATOHAJIWIMHH, IIyHWHIAEK, WHCOH
MEeXHATHHUHT KaMaiuImra ouo Kexam.

Xymoca Kunub aitaanraH Oyicak, KeNTHPWITAaH MOJENIap Ba
TeXHOJOTHsIap OnmaH HadakaT TaBIMM Myaccacalapd OOIIKapyB
TU3UMH, Oanku Oapya Typhard TalIKWIOTJIAPHUHT  ax0opoT
THU3UMJIAPU 3JIEKTPOH XYXOKaTIapHU IOPUTHIL, LIaxciapra MacohaBuit
(aonuAT IOPUTHIINTA KYJUTall MyMKHH.

5. Ax0opoT MyXuT/Iapapo MabJayMOT/IAPHU HHTEIPANMAIALI
MacaJjiacu
Cup smackw, faBiaT OOIIKApyB OpraHiapd Ba TAIIKHUIOTIIAp
(daonuaTuAa KYJIJIaHyBYM aX00POT TU3UMIIAPHU WILIA0 YHKYBYHIIAPH,
ax0OpOT MYXWTH, JACTypuil BOCHTallapd Ba TEXHOJOTHSIIAPH
typiudagup. llyHaald SkaH Typim MyXWT Ba TEXHOJOTHSTa 3ra
ax0opoT TH3MMIIAp YpTacuia MabBIyMOT alMalliHYBH J0J3ap0
MyaMMoJiapAaH xucoOiaHaan. by Tamkwioriapapo MabIyMOT
QIMAIIMHYB MyaMMOCH TOP MabHOJAA ‘“3JEKTPOH XYXOKAT aIMAIINIII
(DXA)” xabu TU3UMIIAp OPKAJW ¥3 SYMMHUHU TONTaH Jecak MyOoara
Oynmaiinu. 3amoHaBHil KarTa MacmrTabnu DXA kaOu THU3UMIIApHU
“HHCOH-KOMITBIOTEP” TEXHOJOTHSICH acoCHia KypHJIHIIUTa Kypa Oup
TOMOHJIAaMa TH3MMJIAp cHpacura Khpaad. UyHKH ymly TH3UMIIap
Mapka3ui MabIyMoTiap OasacuiaH camapainu (oimanaHMacaaH,
XaTiap Ba XaBoO XMCOOOTIApH WHCOH TOMOHHUIAH WIIIA0 YNKHUITaH
3JIEKTPOH (halyiapaa ¥3 aKkCHHU TOTITaH.
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OHan OM3 I0KOpHAa KeNTHPWITaH MyaMMOHH WKKH TOMOHJIaMa
CYMMHUHHU TOTHIN yCYJIWHU KapaiimMu3. bupuHYMIaH kaTTa Macmradiu
ax0opoT THU3UMIIapJa XyXKaTjiap ajlMallMHyBHH MMKOH Kajap ‘“‘WH-
COH-KOMITBIOTEp” TAMOMHINIIAH y30KJIAIITHPHIN Ba UKKUHYUAAH TYyp-
T axOopoT TU3UMIIAP YpTacuia MabIyMOTIap KYNPHK WHTErparus-
noBun monyiap (MM) kypummaup [57, 84, 95, 96, 109, 216].

MasbiyMKH, 1aBiaT OOMKapyB OpraHIapUHHHT JESPIN XaMMacH
coxamap Oyiimda moroHamapra axpaTwiuo, cunpiamtupuiaaud. Ly
OunaH Oupra OWUp COXaHH UXTHUEPHI OWTTAa MOFOHACUTH TETHIILIH
OyNraH TaIKWJIOTIIAp Makcaj Ba Basdudanapura kypa Qaomusatu xam
Ooup xun Oynmamu. ByHmail kaTra MacmTaOid MOFOHANN TAaIIKHIIOT-
nmapHU (paoauATHIA axOOpPOT OKMMH IOKOPHIAH MacTra €KW MacTaaH
FOKOpUTa TOMOH Xapakarma Oymamn. Kymammmk XonaTiapia roKOpH
[IOFOHA CYpOBIapura >aBoOyap KyWH ITOFOHA MabJIyMOTIApUHHWHT
KamJlaHTaH €KW KaliTa WIUIaHraH XUcoOoTiapjaaH ubOopar. AMMO
XO03UPry KyHJa axOopoT THU3UMIIApW YPHATWITaH TAIKWIOTIApJard
IOKOpH TIOFOHAra >KyHAaTWiIaéTraH >kaBoO XucoOoTiap akcapusT
XOJUTapia aBTOMATHK PaBHUINa amaira omuprwiMaian. UyHku, OyHra
cabad TamKWIOTHapAark axO0oOpoT THU3WMIIAp Ba  YJIAPHHUHT
MabJIyMOTIIap Ty3WIMAacH TYPIUYATUTHIHP.

®dapa3 KWIalIMk, OUp coxara TETUIUIM MOFOHAIM TallKUIIOT-
Japaa Typid Xui axOopoT THU3UMIIAp YpHATHITAH Xamja 0y axOoopoT
TU3UMIIAPHUHT MabJIiyMOTNap 0a3acy peJsMOH MOZeNia KypHiraH
OymncuH. Makcan uxtn€puii moroHamarn A axO00poT MyXUTH OWIIaH
Oomika noroHagarua B axoopor myxutian UM wnurab aukwm. SpHH:

A—* 3B Ba B— 54, (X=Y,Y=X),

Oy epma, X, Y omneparopnap, SbHM MOC paBHIIa 2 Ta TU3UM

MabIIyMOTJIAPUHA HHTETPAIlMUIOBUM  KYNpHK. by omeparopiap

Kyiugarn OocKuwIapaa aManra OIUPUITazIH:

o Arap A MyxuTna KeNTHPWITaH @ arTpuOyT (MabiaymoT Typu) B
MyxuTaard b artpubytra (MabIyMOT Typura) Moc Keica, OyHman
xojarmiapna a Ba b arrpuOyrnapHuHT €3yBiapu  (KOPTEK)
VpTacuna OMp-OMpHHM TYJIIUPHUIN UIUTApU (PETTUKAIIMS) aManra
ommpwiaan. by epma, X omepartop pensMoOH = MOJEN
MabIyMoTiapuna wnuatwiyBun SQL twmmawm Insert, Update,
Delete xabu OyiipyKinapuman uoopar.
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o Arap A myxutaa a atTpulOyT MaBxyz 6ynmb, B MyxuTaa mryHra
Moc b arTpubyr MamBxkyn Oynmaca, y xoima B myxuTaa moc
xanBanra (€KW sSHTH JkaaBaira) b aTTpuOyT maiino KWIMHaIW.
Bynna X oneparopna SOL tununu Alter, Create xabu OyHpyKiIapu
UILUIATHIAAA. YHIaH CYHT 1-00cKuura YTunanm.

o Arap A myxutaa a artpudyT B Myxutnaru Moc b artpubyT Kaiita

nnuiam €KW KamIlaHTaH kabum MaBxkyn Oynca,

Kyduparunapaan OupopTacH, SbHH:
e A myxutaa xam b kabu @ MabJIyMOT TYpPUHH KailTa WUIUIOBYU
€KM JKaMJIOBYM TCHOJOTHS KYyJaad, YHHHT HAaTH)KacuHU A

MYXHUT/a CaKJIalll,

y Xonma

e B myxutaard b MabaymMOoT TYpHHH @ KaOu ouMK (€Humnran
€K KeHTaUTHPHITaH) KYPUHHUIIIA a0 KHIUO Oakaprino

1-0ockuyra KaTHI.

buz roxopuga A Ba B myxuTiap ypracuiga MHTerpauusiall
O6ockuaapuHay (akaT persnuoH Mb yuyH kenTupamk.
IS (Ax0opoT THI3NMJIAP)

'—V

ID IS Maxcyc xon
Name IS | Homu
Table_IS (AT
JKaJIBaJIJIapu)
ID_Table Kampan
Kou
Name Table | XKangsan
HOMH
ID IS ATwus ko
Comment N3zox

Rel IS (AT myHocabaTiapu)

ID IS 1

1 ATu3 xoau

ID IS 2

2 ATwu3 konu

Rel type

Mynocabat
1,0,1)

Typu (-

Atr_Table (;xagBaJj maiiion1apu)

[1ID_Atr

MaiinoH xoau

Name Atr

MaiioH HoMH

ID_Table

Kanpan kogu

Comment

Uzox

Rel Atr (moc maiinonjap)

ID Atr 1 |1 maitmon kogu

ID Atr 2 |2 maitnoH koau

Rel type | MyHocabar typu (-
1,0,1)

Op_Insert | Esys ésumm (0 éku 1)

Op_Update | SAurunam (0 éxu 1)

Op Delet | Yuupum (0 éxu 1))
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Ouan wHTerparmusuioBurn MM 0a3acWHM  TalIKWII  KHJIUIITHA
Kapaitnuk. Kypunmaauran O6a3zaga acocan axO0opoT Tu3uMiap Ba
yIApPHUHT MabJiyMOTIap 0a3acu Ty3WIMAacH ¥3 aKCHHH TOMH JO3UM.
Span UM 0a3zacunu Kydugarnda KeJITHPAMHU3.

By epna, mynocabar Ttypumaru (-1,0,1) kwiiMariap IIyHH
Ounnupanuky, KapanaéTraH OOBEKTIapHHHI Oup-Ompura HucOAaTaH
amMajulapJard CajJMOFH, S’bHM arap -1 OwpumHYM 00BEeKT KarTta, 0
WKKaJlacu XaM oup xui, | UKKuHIA 0OBEKT KaTTa.

IOkopuna Typau Xxuia axOOpoT MyXUTIapUaa MabIyMOTIApHU
WM wunmam rosicn Ba 0a3acWHU KenTHpAWK. JlaBmat OomkapyB op-
ranymapuaa axo0opoT TH3UMIIApH 0aprio ATIIAETTaH JaBpia yuap ypra-
CHJa MabIyMOT AQIMAIllMHYBHU aBTOMATJIAINTHUPUIN YYYH KEJITH-
pwirad UM FosICHHU KyIUTam Makcaara MyBO(UK.

6. KeHr TapMOKJIM Ba K{N KaTJIaMJu (PyKapoJIapHU Maxcyc YKYB
KYpCJIapHu OpKaJIM MaJaKaCHHU OIIMPHII aX00POT TUSUMHHH
sipaTHII

MabayMKH, JKaXOHHUHT JaBllaTiiapd  OpacHia, JJIEeKTPOH
XYKyMaTHUHT aManuéIra S>KOPUA KWIMHWII Ba YHHHT cudar
Kypcatkuuu Oopacuaa MaxCyC MOHHUTOPHHT Ba PEUTHHT THU3UMU
oputubd Oopamd. Maskyp peWTHHTHM makiaHTupumga BMT
TOMOHUJAH, MYyailssH NaBIaTIaru SJEKTPOH XyKyMaT TH3UMHHHHLT
PUBOXXJIAHTAHJIMK Japakacl KyWugarn 3 acocuil Me30H, SbHHU:
KypcaTHiaéTraH WHTEPAKTHB JIABIaT XHW3MAaTJIAPHUHT MHUKECH Ba
cudarn; AKT wuHDpacTpyKTypacHHHHT pPHBOXIJIAHUII Japakac,
MHCOH KamuTtaiu — axoduHuHr AKT caBogxoHnmuru Ba Kajapiapu
Oyiinua 6axonaHaau

Byryn nyné€ nmaBmatnmapu ypracuga “ONeKTpoH XyKymatr”’
TU3UMHHHU KOPHU STHIUINM Oopacupaa xap 2 Huiga pedTuHr onud
Ooprimagy. AWTHII JKOM3KHM, KeHWHTH Hriutap mobaiHuna YKanyOwuid
Kopes PecrryOnukacu eTakquiInK KHTHO KEITMOKAA.

HaBnatnmu3ga  XxaMm  «ONEKTPOH  XyKymaT»  TH3UMHHHU
PUBOKIAHTUPHII Ba PEUTHHTHU Hy(y3IH YpUHIApPra YUKAPHII
Oopacuyia KeHr MHKECIa caMapald HCIOXOTJIap oJnd OOpHIMOKIA.
Kymnanan, V36exucron Pecniybsukacu Basupinap MaxakaMaCHHHHT
2014 #iun 27 maptaaru 73-connm "JlaBiar Ba Xy»KalMK OOIIKapyBH,
MaxXaJUTH JaBiaT XOKUMHATH OpPTaHIaph XOIWMIIAPUHUHT ax0opoT-
KOMMYHHKAIIMSI TEXHOJOTHSUIApH coXacw Oyiimda MalakacuHU
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OIIMPHINTA JOUP KYIIMMYa 4opa-TaadHupiap TyFpucuma" Kapopuia
HaBmar Ba XyXaluk OOIIKApYBHU, MaxXajUIMd HaBiaT XOKHUMHATU
OpraHjiapy XOJUMIIAPUHUHI ~MajlakaCUHU TYypad Japaxa Ba
MyTaxacCHCIOUKIapu Oyinua 10-38 coammk YKyB Kypciapna
OIIUPHITHN OyHTa SKKOJ MHCOJT OYIau.

Maskyp Kapop acocuaa [aBiaT Ba XYKaIHK OOIIKapys
OpraHjiapy, MaXa/UTMid [daBlaT XOKUMSITH Ba Oapya TamIKAIOT
XOIUMIIAPHHUHT KOMITBIOTEP CABOAXOHIUTHHU OPTTUPHUILI MaKCaauaa
XyoyJUTapHU ¥3uAa YKyB Kypcllapd TallKWI STHII Ky3/la TYyTHUJITaH.
Yudy KypciapHH KEHT TapMOKJIHM Ba Ky KAaTIaMJIH YTKa3WIANIMHU
rapmumrian, AKT coxacwm MyTaxacCHCIapWHH JKal0 dSTraH Xoiua
THUHTJIOBYMIIApra cudatin OmnnM OepwIl, THHTJIOBYMIAD OMIMMHHHU
CHHOBJAH VTKa3Wlll, TUHTJOBYWIAPDHU  MapKaszjaliraH  XoJjiia
ceprtuduKaTiam, MIyHWHTACK YKyB pekanap, MyCTaKWI YpraHWIIra
MYIDKaJUIaHTaH ~MYJITHUMEAMSUIM  KYJJIaHMajap Ba  pecypciapHU
OJIIMH/IAH UIUTA0 YUKHII JIO3UM.

ByHnan xypuHaguku gaBiat OOIIKApyB OpTraHiIapd XOJUMIIapH
Owmnman Oumpramukna ommaswii axonmuHuHT AKT caBogxommmuru kabu
VKyB Kypclapyd OpKaIM MaJakaCMHM OLIMpUII XaMJa yJjapra
MapKasJamrad XOJJa MaxCcyC VKyB KypCIapuHH TyraTraHjiapu
xakuna ceprudukatiapHu OepuIll TU3UMIAPUHH JKOPUHA OTHII
OYryHIH KyHJIa MyXHM YpPHH TyTag. YKyB Mapkasnapy (haoiusTHHH
caMmapaliil TalllKWi KWW OyHAal KaTTa XaXMIard ax0opoTiapHU
TYIUIaIl Ba yJapHH KalTa WILIAN Y3 HaBOATHIA caMapaJopiIuKHU
tapMuHIaian. Hazapma tyTtmima€rran axOopoT TH3UMHHH SIPATHII
mactmad Makcauid MablyMmMoTiap 0a3acMHH KypHII XamIa YHH
OolkapyBYM oHJaitH nHTepdeiic sipatum to3um [195].

Ky3nanran maxkcanHu amanra OLIMPUIN yYyH KyHUAard WIMHHA
Ha3zapuil Ba amaiuii BazudanapHu 0a)xapHIll JIO3UM:

e bomkapyB Ba X¥XaluK OpraHjapu, MaxaulMid JaBiaT
XOKUMSTIIApH, WINUIA0 YWKAPHUIL, TaAOUPKOPJIHMK, TabJIHM,
COFJIMKHHU CaKJjalll, Xu3MaT KYpcaTHill, UKTUCOIUN Ba MKTUMOUM
coxanapaa (HaoJuT IOPUTYBYH TAIIKMIIOTIAP Ba MyaccacalapHH
KaTOJIOTTAIITHPHII, HACHTU(GUKANMSIAII Ba yiap TYFpHUCHIA
MabJIyMOTIap 0a3acUHU TAIIKWI 3TULI.
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o VKyB Kypcuia Majnaka OIIMPAJMraH TAIIKHIOT XOIHMIAPH,
VKyB ayauropusiiaap, YKATYBUU-TPEHEpJap, YKyB Kypclapu Ba
MaTepHauIapyd MabIyMoTJIap 6a3acu.

e TUHIJIOBYMIAPHUHI TaHJIAraH Kypcjapd Ba XyOyIUIapUHU
nHOOATra OJIraH X0J/1a aBTOMATUK T'yPYyXJIall MOZYJIH.

e TUHTTIOBYMIAPHUHT OMIMMHUHH 0aX0JIaml YIyH TeCT MOIYJIN.

e OmiaifH mapTHOManap Ty3HII, aBTOMAaTHK JajojaTHOMauap Ty-
3MILI.

o VKyB Kypcnapun MyBadaKKHUSTIM TYraHTaHJIApPHH CepTH(HUKAT-
JIaIl MOy JIH.

e Typnu kecumiapa CTATUCTHK XUCOOOTIAPHU IIAKJTTAHTUPHIL
OHIM JaBiaT COXaJapWHHUHT Oapya IIOFOHACHUJArW TalllKH-

JOTIAPHUHT XOAUMIIAPUHU TYpJiH XWI YKyB KypciapAa MalaKacUHU
OIIMPHIIAA KYMaKJIAITyBYH STOHA aXOOPOT MyXHTIIA TU3UMHH HIIA0
YUKHII MacaJIACHHA KapaiMus.

MacajgaHuHT MaBJIyMOTIap Oa3aCHHUHT TY3WJIMAacHHH aHUKIA0
OJIUII Y4yH JacTiad axOopoTiapHHM TYIulalml Ba CHH(IAIITHPHII
3apyp. Mucon ydyH THUHIVIOBUMHUHI YKYB KypCHUIAH YTTaHJIUTU
XaKuJIard MabIyMOTHOMA Kyiugarn4a OyIcHH:

MBaHoB A3u3 — KyHrupoT Coga 3aBogu 6ow mytaxaccucu. YHra KMY
Amanun matematuka kKadeapacu katta ykutysuucu HAprapos 2014
nunHnHr 10-18 man kyHnapu 26 coatnm AKT caBOOXOHAUIN KypCUHM
KyHFMpoT TymaHuaaru Viktucog konnexvga onub 6opaun. Kypc cyHrnga
TUHITIOBYNHMHI TecT cnHoBWM Hatwxkacu 90% yanawTtmpub, KP0012270
pakamnu ceptudmkaT 6epungu.

Kentupunran mMucongaru MablyMOTHOMazAaH Qoiinananud, ous
Ky TakpopilaHyBYM axOOpOTIApWHHU CHHQIAIITHPUO, MabIyMOTIap
0azacu pesILMOH MOJENUra acociaHamu3. Mabiymomiap 0a3acHHU
TAIIKWJI 3TYBYH XKaJBATAPHH ONTHMAJLTAIITHPIIINIIN Ba HAMyHaBUI
nHbpororuk Monenu 4.7-pacmaaru kabu Oymamu. Kypunu® Typran
MabIyMoTiap Oa3zacura MabJiyMOTJIApHU KHPHUTHII Ba Taxpupiaml
WIIJTApUHA FOPUTHUINJArd JAacTypuil TabMHHOTHHM HIIAll MyaMMO
TyFIUpMaian. AXOOpOT THU3MMHHM fApaTHIAH Makcanx, QakaT
MabJIyMOT TYTUIAII Ba KaiiTa MOUTamgan sMac, Oanku, QoiinananyBuu
Ak MEXHAaTHHM KaMaWTHPHII Ba WII YHYMJOPJIWTHHHU OIIUPHUIIIA
KYMaKJIalIyB4y BOCUTa OYIIHIIN Kepaxk.
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soxa varzirlik tashkilot tuman
1d_soxa 1d_vazirlik r 1d_tashkilot I 1d_tuman
Name_soxa Name_ yazirlik Name_ tashkilot / Name_tuman
Id_soxa Id_vazirlik
1d_tuman | regotm

fio Id_reg otm
1d_fio kurs Name_reg_otm
Name._fio 1d_kurs reg._otm_izox
Id_kurs Name_kurs 1d_tuman
Id_tashkilot =~ +———|
Lavozim BIUR
Tel 'd_grup
Adres VNQL“_M‘?MBHAR techer
----- —1 4o Id_techer |

1d_fio_techer < Name_ techer

Datal
Data2

Diplom malumotlar

4.7-pacm

Kapanaérran macanana MabIyMOTJIADHN MaHTHUKAH y4Ta CHH(pra
@XpaTtnd oylaMu3, SBHH: THHIJIOBYM — YKYB KypCH — YKUTYBUH. by
ydra CHHGAArd MabIyMOTIAPHUHT OUp-OMpura OOFIaHMIIHN >KapaH-
HU KeJNTHUpUO YHMKapaad XaMmJa KOJraH MablIyMOTHap Kapa€Hiap
nnuiad YuKuIaan Ba urunagd. Macagagard MabIyMOTIapHHU KyHu-
Jaruya:

1) VkyB kypen: K—yKyB KypcH, L— yKyB Kypcaapy oau6 Gopunauran
THIIIAp;

2) VkuryBum: O— ykuTyBuMm wumaiinuran ykys topta, M yku-
TYBUHJIAP;

3) Tumrnosum: S—coxamap, N—xyayanap, T{'-ramkunornap Ba
UT (k, )~ Tunrnosumnap.

KapaéHHM Tamkuia 3TUIN MIyHIAH MOOpPATKH, THMHIJIOBYMIAPHU
YKyB Kypcu, THIH Ba XyLyUIapUHHA XHUCOOTra OJraH XOJIAa TypyXJiaml
Ba ylapra MOC VYKUTYBUMHH Owpuktupum. by epma, Oupop
TAIIKAJIOTAATH YKYB KypCH Ba THIIM OWp X¥i1 OYIraH THHTJIOBYMIIAPHHU
Oup BakTma OWTTa Typyxra KHPUTHII MYMKHH 53Mac. YyHKH
TUHTJIOBUMJIAP HIMYU-XOAMMIIAp OVnramimru cababiu ymapHU OHp
BAKTIAa XAaMMAaCHHHM YKUTUII UMKOHMATH #yK. IllyHuHr yuyH
TAIIKAIOTAA OWp XWIUIMKHM TalIKWJI OJTYBYM THHIVIOBYMIAPIAH
MabJIyM COHAArUCH OJMHMO, OOIIKa TAIIKWIOTAArM MOC THHIJIOB-
guapury Kymwraau. ['ypyxam mry Tapuka omu0 Oopwmamu. 1y
Ounan Oupra Xyaymiapiaa YKyB Kypciaapu YTKa3uIaJuTaH sKoiap Ba
YKUTyBUMIAp COHH dUerapajgaHrad. MyaMMoO IIyHAaH HOOpPaTKU
TYpyXJapHH IIyHIald ONTHMall >KOMJIAIITHPWIN Kepak Ba yHJIA
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YKUTYBYM JAapciapd ycMa-ycT TyIIMaraH Xojjga Hya Xapaxariapu
MHUHUMaJ OYJICHH, THHIJIOBYMIIAPHUHT YKYB Kypcllapy MOC KEJICHH Ba
YIapHUHT acochil (QaonmsATHra XamakuT OepMacuH, TypyxJarua
THHIJIOBYMJIAP COHU CTaHAAPT OEpHIIraH COHTra SIKUH OYJICHH.

Ymby MyaMMOHM Xal »O3THIIAA MaBXyl MabIyMOTIapiaH
¢oiinananran xojina TypyxJalira HHTE/UIEKTyal KyMakKJallyBuH,
ONIVH TYPyXJaHTaH THHTJIOBYMIIApDHH OOIIKAa TypyxJamMalauran
MOJYJIUHH SIPATHLI KEpaK.

A Bow caxupa | TypyX TMHMOBMUNEPH
rypyx  EX-1-24-9 Bakr  20-05-2014 - 26-05-2014
Tawkunor "Kopakannok xyyAni 3NeKTp TapMOKNapK KapxoHach” OAXK (11) E| KM

"KopakanmoK Xyayauii 3NekTp TapMOKNapH kapxoHach" OAX (11)
"Y33nekTpTapMoKNapK" YHUTap KOPXOHACHHIHT MarucTpan 3nekTp TapmaknapuHu thoiiganat
KP G¥inya FasHavyunuk Sowwkapmacw (39)

KP ApxvTeKTypa Ba KypuIuLL JaBNaT kymutack (1)
K Y6aiigynnaes Homuaarn PecnyGnuka negaror KaapnapHn kaiTa Tafépnaly Ba ManakachHu o
"KHLLNOK, KyPUINLL GaHK HWHT KODaKANNOFMCTOH MUHTAKABWA (unnany (34

XycycHANaLLTUPMLL, MOHONC

OTambeToB aHnbek

Pamxanoea Manuka AT "MnoTeka BaHK"HHT KP

KP MafgaHwaT 8a CnopT Mwnaphi sasnpnurm (2)

Y3DEKMCTOH Pecnyonukach BOXXOHa Jasnar kymuTack KP Dowkapmacy (73)
KP WUWB ExfuH xaBccuanul MiuHucTepeTso rocTHUMM PecnyBnikn KapakannakcTad (11)

. KP VKB xy3ypuaary Kypugnaw Sowkapmaci (17)
KP MWB Wyn xapakaTin XaB| kp vixrycon saanprvmm (12)
KP CTaTucTuka Golkapmack (26)
KP CTaHAapTnaLLTpuLL, M "Kopakannok reonnrna TacBMpnall-usnaw akcneguAck” 1asnart kopxoHack (2)
Hykyc Wwaxpn GYANYa FasHaYMNUK O¥nuHMack (9)
KP CTanfapTnawTupuw, MeTpOnoria Ba cepTudmrkaTnaw Gowkapmack (1)

LLIMMONMA-FapGuil Xankapo Ba AAENAT aXaMUATMAATM ABTOMOGMN AJNNAPHK CAKNALIA HCTHCOC

BoToBa MpuHa MuxainosHa
Fappuibacs KyaHbllGai ApabliGekoBry
[7] KypbaHos AsamaT MNapxaTosuy

Ypastaes Baxagsip DxaHraGacsuy

MasbiiyMKn, Xap KaHzad ¢aonusaT HaTKacu XucoOoTiap
KypuHumuaa Oepwianu. Jlemak, spaTuiagura ax00poT TH3UM
THHIJIOBYMJIAp a0 KWIMHHUINY Ba YJIAPHUHT Y3JIalITUPUIUIAPU
TYFpUCHIa TYpiIM KecHMJIapa XHCOOOTIApHW IIaKJUTAaHTHPHIIN
Kepak. Ymoy Tmum TATY Hykyc Junmamn xy3ypuaoara
«ONEeKTPOH XyKyMaT» YKyB MapKa3d TOMOHHJA HIUIad YHKWIHO,
amanmuérra xopuit atwirad (inter-edu.uz).

Taxnu¢ sTHAraH KEHr KaMpoBIHM YKyB Kypcu HadakaT «AKT
CaBOIXOHJIHTHY, Oanku, «/HrIN3 TUIM»HE OMMAaBUN Ypranwii,
LIYHUHTAECK MyTaxacCHCIMKIap OyiM4ya MajlakacHHM OLIMpPUII KaOu
YKyB KypclapyHU aHBbaHABUH ycyiulap Owian Oupra macodaBuit
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TabJIMM MIaKUIapJa TAIIKWUIAMITHPHIN, yiiapra Oepuiiaiurad MajaKa
OIUPHIN TYFPUCUAATH MaxCyC XYXOKaTIapHH STOHA OHIIANH
0a3acHHM KYypHII Ba DHT aCOCHICH caMapaid HATIKara SPUIIUIIIA
MajaKa OIMUPUII Kypciapu (DaoNUATHU IOPUTHINTA MYIDKaJUIaHTaH
OHJIAfiH aBTOMATIAIITUPHITaH OOLIKAPYB THU3UMHU HILIA0 YHMKHII Ba
aManuETra JKOpPUH STUII MyaMMOJIapUHU €UuITa KyMaKialaim.

Bynnmait ax00opoT TH3MMIIApWHW SApaTHUINAAH Makcaa, ¢akaT
Ky3MaHraH Makcamid  (aomusaT  caMapaJopiuTHHA  OIIHUPHO
KOJIMacliaH, MyHAal YKyB KypcH kaOu axOopoT TH3UMIIAp ypTracuia
WHTETpaIisUIall  OpKaNM  MXUEPUI  IIaxc  Xakuaa  TabJIuM
MabIYMOTHOMAJIAPWHU MIAKITIAHTHPHUII UMKOHHUSATH MaBxXyn Oymanu.
Bynnmaii makcamm ax0opoT TH3UMJIApHH HIUIA0 YHKHO, KOpUi
Kuidml JlaBJaTUMU3ZHUHT “DIIEKTPOH XyKymaT’ THU3UMHra YTUIIUAA
MYXUM OMHJUTApUIAaH XUCOOIaHATH.

7. DJeKTPOH KyTy0OXOHAJAp YUYH MIMHUNA HKOTUNA I
MabJyMoOTJIap 6a3zacu

Xo03upru KyHJa KyNruHa JaBiaT TaIIKWIOTIApU, TabIUM
Myaccacajapy Ba KyTyOXoHaylap y4yH 3JIeKTPOH pecypcnap 0azacu
KeHI TaTOMKM Wynra KyHwiaran. AcCOcaH 3JIEKTPOH PeCypCIapHHHT
0azamapu  CTaHAApPT IMAKIJArd TY3WJIMaBHH  JKaJBaJUIApHUHT
OornmaHnmHIaH HOOpaT. MUCOM yUyH 3JEKTPOH pecypcllapHU KaTajor
Ba Typiapra axapTull XamJa yjap ypracuia y3apo aloKaJlapHU
Kypcatub OepyBUM MaxCyc KaJIuT MailOHIapHHU KEITUPHUII MYMKHH.

AMMoO, IIyHJai ax00poT pecypucliapd XaM MaBXKyAKH, yIapHU
¥3ura Xoc XyCyCHSATIapUHH H(POMATOBUH MABIYMOTIAPUHU Mas3Kyp
cTaHmapt Oazara >KOMNAINITHPUII MYMKHH 3Mmac. JKymianaH, WIMHN
wxonui unviapau (MMN) katajgornamtupuIn Ba y OpKaJid TaxXJIuiuiap
IOPHUTHI, CTaHAAPT pecypcrnap 0a3acWra KHPUTHII WMKOHHATH HYK.
WNUN peranma 6u3 WHCOH TOMOHHUIAH WXOJ KWIHO, OMPOp MacaiaHu
KaHIaWaup Oup KUCMUHH TaxjIMJI KWAJTUO, Y3WHUHT  WIKOJHUM
MEXHATUHU KYIITaH WIMHH acapHH TyllyHamu3. bymap katopwura
JOKTOPJIMK, HOM3OMJIMK MAaruCTpJiNK JIHCCEepTalusuiap, OWTHPYB
MaJaKaBUi HILTAP, KypC UIUIAP Ba X.K. KHPAIH.

bus MNU Gazacuuu maBxkyn siekTpoH KyTtyoxona (OK) Mbra
Yy3rapTupuLUIap KUPUTHUII OPKAJIU SPATULIHY JIO3UM TOIAMK. UyHKH,
Kapanmaérran umgad makcax xam OK yuyn MWW kuputn® MaBxyn
Mbau takomwmnamtapumanp [192, 193].
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Cranmapt DK Mb pecypcnmapuan 6ymumnapu (L1), 6ymumra
Terunum pecypciuapau katojormapu (L2) Ba pecypc Typmapu (L3)
xanawtapn MaBxyn Oyncud. llynunr yuyn O6um3 L1 sxaaBanuru
“UWJIMHA WOKOAUM WMII” &3yBunm Ba myHunraexk L1, L2
sxaapanurd UMV HUHT TyprapuHu KUpUTaMU3.

+«— [ — = id_spes spes_name id_lec
&S o X 1 AnnapatHoe obecnedyeHue 1
V4 i-é P4 2 Basbl gaHHsIx 1

X [JokTopnuk uwm 4
XK Homaocanuk nwn 4
&S X 103 MaruTpnug nwn 4
S = X 104 Bakanagp uwm 4
&S o X 105 Kype uwm 4
&S = X Pediepar 4

OKnmarn L4 xamBamuma 5SIEKTPOH anabuérinap TYFpUcHIard
MabIyMOTIap cakjaHaiu. YOy KaJBAIHUHI Ty3WJIMAcHra WIMHH
VDKOAUYN WIUJIAPHUHT mapameTpiapu Tyrpu kenmanau. LyHuHTr yuyH
WIMHI WKOIWHA WIIIAPHUHT TYIUK XyCycUsTIapuHu udonanad
CaKJIOBUM aJOXUAa >KagBal spaTHIl Jo3uM. by xaaBanHu
auccepranmus 1e0 HOMIAHMHU3 Ba IMapaMmeTpiiapura Kyduaaruiap
KUPaJIU:

e uccepTanys Typu (JOKTOPJIMK, HOM30UINK, MAarucTpiauk, bMU
Ba X.K.);
nuccepTanus MaB3ycH (¥30eK, pyc, KOpaKaloK TUIap/a);
JUccepTaIys MyalTudu Ba HWIMUI pax0apu;
JuccepTarys OakapuiraH MyaccacacH Ba kKadenapa;
WMITH, MAaTH THJIH.
Keiinarn >xaaBan muccepTanus acOCHMHU SHHU YHUHT Ma3MyH-
HOMAacH, MYHJapWKacH, OJIMHTaH HaTIKajap Ba (¢oinanaHuiIra’
amabuétnapau kypcatu6 Oepamu. DK MbBpa aiipum nuccepraius
UIUIAPUHU  3JEKTPOH HycXalapH, TakKAUMOT MaTepuajlapu Ba
JTUCcepTaIysra oepuiaran Takpu3 €ku Qukpiap kabu pecypciap xam
OynUII MyMKUH.

OK Mbra surugan kuputran MU xaaannapu ypracujparu
¥3apo GOFIaHMII Ty3HJIMacH KyWnaarnia TacCBUpIaHaIH.
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Table: L1 Table: I11_full Table: Dissert
Wma Tun Wmn Tun Wun Tun
id lec int(11) id_dissert int{11) —— id_dissert int{11)
name_lec varchar(50) I type dissert int(2) kommentar  text
. uz_dissert varchar(200) mundarija  text
Tabl,lﬁyl‘ L2 T ru_dissert varchar(200) rezult text
_[er— int(11) en_dissert varchar(200) books text
spes_name varchar(150) VT el
id_lec int(11) (i EEERED) Table: File
Table: 13 id_otm int(3) Hmna Tun
Wus Tun mcode int(11) b id_dissert int(11)
Rl il int(11) 1 il int(4) file_name1 varchar{150)
adab_name  varchar(150) til int(2) file_name2 varchar(150)
kafedra varchar{100) file_name3 varchar{150)

= id_spes int(11)

NNN Gazacu Owman wnuiam y9yH XaMm xyamun OKparn kabu
amanra ommpmmaan. UMW xam ¥3 HaBOatnma Oup Hedra Typra
axparunagn. Mucon yayH Ou3 “HMamMmii mxoaui umr” OynumunaH
“bakajaBp WM~ KHCMHWTa, yHIAaH 3ca “BuUTHpYB MajakaBuii
WIn’ra ytunagu. bus TannaraH OYmuMMura Moc paBUINIA HaTHXKa
cudaruia JKpaHTa AMCCEPTAIUSA >KaIBaJIMIard MabIyMOTIapJIaH
MaBxyn bMUnap pyiixaruau, spHu BMUW HOMM, €3mnran Wunu Ba
YHUHT MyaJUTUQHIapUHA YUKapau.

Ne Mag3y Wua | Myanand |

1 | ABToMaTiamTUpuiIran OomkapyB TH3UM- | 2013 | AymaspoB
nmapu (oinaTaHyBUMIAPHHUHT (DAOTHSITH- Haypanbexk
Hu Oaxonam ycymiapu (INTER-VUZ tu-
3UMHU MHUCOJIA/IA)

2 | Pazpabotka I1O cocraBnenne pacnmcanus | 2012 | Taxupos
y4eOHOT0 TpoIecca Ha OCHOBE aJrOpuUTMa Aznm
«BY»

3 | Kommbrotep Kypuimanapu Ba wunuiam | 2011 | berumosn
TaMOWWIJTADUHMA ~ KOJJIEX  Tajabaiapura Huet6aii
TYMIYHTUPUIIHUHT ~ HHTEPAKTHB  YKYB
KYJUIAaHMacUHU SIPaTHLL

4 | DnextpoH napc kangsanu Oazacunpa Typau | 2013 | FOnnames
HIaKNJaru CYpoBiap AAacTypuil TabMHUHO- Kynpar
TUHU UIUIA0 YUKHIL

5 | MS ACCESS 6yitnua snextpon kymiaama | 2011 | Vposos @
SIpATHII
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Arap OK Ttmsumra kupran ¢ongananysun MMWuM Taxpupnam
XyKyku Oepmiran Oymnca, y xomnma Mapxyn WMUWeM Yuupumm,
KUPUTHUII Ba Y3rapTUPUIIN UMKOHUATH MaxyH. Poinamanysun MNNU
OWJIaH MIILTAI OMHACH KyWHIard KYpUHHUIIIIA:

Mnmuia vkoanih nwnapuu (Qucceptauna, BMU, Kypc nwmn Ba
pedepaTnap) KUpPUTKLL

AHMM MABLAYMOTNAPHA KUPUTHII BYTAMWA

Hxcoami M TYpH Ba HHAK MxucoamHi vl MBB3YCH

WWwHKA Typu: Bakanaep E| Myannud:
Tun: | Yaber E fnn: [ 2013 |z| PaxBap:

Max.koq: Kadeapa:

Mxcognit mu MaB3ycw

Vabex:

MyHpapuxa

‘ MazMyHHOMa/ AHHOTALMA

Apabuéinap

Xynoca Ein HaTHME |

Avccepraumna daiinu: Bribepute dain | ©aiin He BribpaH

Bazara knputnw

SIHTM MabIyMOTIApPHU KUPUTHUILAA TU3UM Xap OUp MabyMOTHH
Mb Ounan Takkociab unkanu. SIeHA onnuH kuputiran MW omtan
KeMMHIM KUpUTHIAETraHu conumTtupunagd. Acocan HWHWHuHT
MaB3yCHWTa KaTrTa OJbTHOOp KapaTwiagu. Arap MablIyMOTIap
KadTapwiaguran Oymnca, ¢oiigananyBuura Oy Xakuga 3ciaTMa
YUKapaau Ba YHU MabIyMOTIap 0a3acura KUPUTMAaKIu.

NHWnapHUHT 3IEKTPOH HycXajapd XaM TEKIIUPUIIAIU.
Texmmpumr >xapaéHu ¢ain HOMH OwjaH 5Mac OalKkh YHHHT
aTTpuOyTiIapy Ba XaXKMH OpKalM amaira ommpuianu. aimHuHT
HOMIIAPH TYPJIH XHJI OYITHO YHHWHT Xa)XXMH OUp Xui Oyica, EKM BaKTH
Ba (haiin arTpubyTaapu Oup xui 0yica, OrOXJIaHTUPHUII YUKAPIIIAIH.

QainmapHN KUPUTHII TEXHOJIOTHSICH IIyHAAH HOOpaTKH, yHIa
(haitn HoMHIaTH alipUM Maxcyc CHUMBOJUIApJaH TO3aTaHaId Ba JOTHUH
xapdmapra anMmamTupuianO, Qaidn HOMH  cTaHIAPTIAIITHPHIIATIA
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xamaa (aiin HOMHUTA KYIIMMYa MabllyMOTIAp, SIBHH pecypc TypH,
Myaccaca KOAM KYIIUJTraH X0JIJa CEPBEP XOTUpacura €3usaim.

ByHman  kypuHaAMKH ~ SHTM ~ KUPUTUIAETraH  BJIEKTPOH
pecypciapHu cepBep XOTHpacuaa KaWTapuIMaciIurd TabMHHIIAHATU
Ba YHHHT HOMHTA Kapald, pecypc KaHIail Iakija dKaHIWTH XaKuiaa
MaBIIyMOT oJica O¥asm.

NNWnapauar MBHU sipaTuimn opKajiu SHTUJaH KUPUTWITaH
NNMan kaiTapuiMaciaury xamja Maxcyc aJropuTMiap KyJUIaHHII
OpKaJIM YJIApHUHT YXINANUIMK Japa)kalapuHy aHUKJIAIl Xamaa Typiid
KecuMIIapa TaxJIuniap oiau0 OOpHI HMKOHUATH manno o0ymamu. Ly
Owman Owmpra MUWWnapam w™apkaswid XoJjja cakjianl Ba yHIaH
(hoiinamaHuI IMKOHUSATIAPH TTANI0 OYmasm.
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XWIOCA

“OneKTpoH XyKyMar” TH3MMHUHHHI acocuil OYFUHIapuIaH Oupu
OyJraH TabIUM COXAaCHHHMHI KOMIUIEKC axOOpOT TH3MMHMHHU Hynra
KYWWIMIIN KaTTa axaMmusaTra sra. JKymuazaH, TabiuM TH3UMH Ba
TETUIIIN MyaccacallapHi OOIIKApHIIIa WHTEPAKTHB TAbIUM MYXHTH
TY3WJIMAaCHHHU ATOHAIMKIa WHTWITHPHIN, WHTErpalysiIaml Ba yHIArd
axO0opoTyiap OKMMHHHM OOIIKapWIl XaMAa YJIapHH Y3 JSrajapura
BaKTHJa €TKA3MIL, 3JIEKTPOH XWU3MATJIapHU MIAKUIAHTUPYBYM WHTEN-
JEeKTyan AAacTypUH TH3MMHH SIPATHII BAa MaBXyIl 3JCKTPOH XHU3Mart-
JapHU caMapajy TaHJIAIra KyMakJallyB4d axOopoT MyXHUTJIapHU
amManmnérra XOpHH ITUII OYT'YHTM KyHJAard Ioj3ap0 MyamMoJiapJaH
xucobOmanaau. Mornorpadusga “Masrymotnap 6a3zacu’ kadu ax6opoT
TEXHOJIOTHSJIAp COXACH YYyH SHTH HYHalIWmuiapaaHn Oupu OynraH
“OnexkTpoH xu3Mmarnap 6azacu”, “OxrTuéxiaap 0azacu” Kabum Maxcyc
Oazanap kuputwiarad. Vinmuii nimga acocuit fosicu mIyHIaH HOOpaTkuy,
KaTTa Macmrabny OOILIKapWIIyBYM TabiMM coXacuia (olmasaHys-
yuyapra (YKUTYBYM, XOZUM, Tajgalda, OTa-OHA, TAIIKd MyXUTJIap Ba
X.K.) KypcaTWiaIuTaH dJICKTPOH XWU3MATIApHU OWUp XHUJUIAIITHPHIIL,
SITOHA MabIyMOTIap 0a3acura HHTHITHPYBYHM OYHK KOIJIH XHU3MAatiiap
0a3acuHM MAKUTAHTUPHUIL, XU3MATIAPHA HHTEIUIEKTYaJUIAIITHPHUII Ba
¢olinananyBunra peajg BakTAa TETHUIUIN XU3MAaTIapUAaH MYyXUMIIUTH
Oyiinua camapaiu TaHjalml KaOu MyaMMOJIApHU TaIKHK STHIIIaH
uoopar.

Kapab ytunran moHorpadus Ty3WIHIIH XUXATAaH TYpT 0001aH
nbopar OyIub ymapma KyWumara WIMHH-Ha3zapHi-aMalui TaaKuKOT-
nap onub Gopwmiau:

— VHTepakTHB TabIUM MYXUTHHH acocCliapH, amajira OIIUPHII
OocKuuIapy, TaxIMIUIap Ba yJiap acocuia Tanabiap, MyaMMosap
Ba MyXUTHHHT TalllKWJI 3TYBUMWIAPU KEITUPUIIIH.

— VHTepakTHB TabiMM MYXUTHHMHT HMYKH MOJEJUIAPH, SBHU
MaBJIyMOTIap 0a3acH, YKyB skapaCHMHHU TAIIKWI 3TULI Ba “Bakt
MebEpIapu”HU  MOHMTOPDHMHI KWIMII ~ MOJEUUIapU  Xamza
yJapJard aaropuTMiap EpUTHIIN.

— WHTepakTHB TabIMM MyXWTHIA XM3MATIApHH MAKIIAHTHPHUII
MOJIEIUTApH, STbHU 3JIEKTPOH XHM3MAaTiap, JIEKTPOH XH3MaTiiap
Oazach Ba yHH OONIKapWIl MOJCIUIApH, HHTEUICKTYyal
XM3MATJIapHH INAKJIAHTUPUIN, TaOWMHd TWiIgardk MaHTHHH
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KOMIIBIOTEP THJIMTA TPAHCIISIINS KAIHUII aITOPUTMIIAPH, dXTHEK-
nap Oasacu Ba Owinmmiap Oa3acWHU OOIIKApWIN MacallajapH,
¢dolimananyBunra pean BaKT OUpJIWTHAA XU3MATiap CajIMOFU
Oyiinua camapaiy XHM3MaTJIADHU WHTEJUIEKTyal TaHJall Mexa-
HU3MH, JIEKTPOH XMU3MaTiap Ba ¢olaananyBumiap GaoinusiTHHA
GaxomamI ycymiapy Uiuiad YuKuIIIn.

Typruaun 6006. “OnekTpoH XykKymar’ TH3UMHIA 3aMOHAaBHH
TYpJI KYPUHHUIIJIA MyaMMOJTH MacaJianap KypcaTHIIIH.
TaakuKoT 00bEKTH KMINO MHTEPAKTHB TABINM MYXHTH, OOBEKT-

JIapu: 3JICKTPOH XHU3Martjap, MabJIyMOTJIap 633301/1, 3JICKTPOH XHU3MarT-

nap

Oazacu, Omnumiap Oazacu, OOIIKapyB TH3UMIIAPH, axOOpOT

TH3UMJIAp Ba yJIApHUHT MaTeMaTUK Xamzla JacTypuil TabMHHOTJIAp
onuHrad. Taakuk »STWiIraH uiga Kyduaardya WIMHA aMaidi
HaTWxKazap SPUIIHIIH:

WHTEPAKTHUB TaBIUM MYXHTH apXHUTEKTypacH ApaTWIIN XaMaa
YHHHT OJIEMEHTIIapy OpacuAarujard ¥y3apo (yHKIHOHAT
MaHTUKAN ~ OOFMUKIMKIAPHH  W(POJANOBYM  HOAHbAHABUU
yCyJiap UIuiad YHKWIIN;

UHTEPAaKTUB TaBJIUM MYXUTH YUyH DJICKTPOH XHU3MAaTiap,
sxTuéxmap Ba Omnumitap 0a3acH IMAKIIAHTUPWIOH, YJIapHU
OOIIKapHII TEXHOJIOTUSIIAPH, MOJIEN Ba allTOPUTMIIAP SPaTHIIH;
MHTEJUIEKTYal XU3MaTiIap KYpCaTHIITHIHT MaTeMaTHK AacTypHi
aCcoCH HIIA0 YMKHIIIH,

ax00pOT MyXHTHIAH KyI ME30HH HWHTEUIEKTyal MabIyMOT
KAUPHII yCyJulap Ba OOBEKTIapapo SAMIHMPHH OOFIUKIMTHHA
aunKTamaa “KoHTypra MHTHIANT anrOPUTMH TaKIH( STHIIN;
MHTEJUIEKTYall XU3MaTiap Y9yH CYpOB MaTHU TY3WII KOHWJaJIapu
Ba KaJWT c¥y3nap 0a3acy MaKIIaHTAPIUIIN;

¥30ex THImark CYpoB MaTHHM  (OpPMaUIAIITHPUIN  Ba
KAaTJaMIAIITHPHII alTOPUTMIIApH SIpaTHIINO, YHHHT acoCHIa
cypoB MatHHH SQL cypoBura TpaHCISIMS KUJIHIITHUHT
JNACTypHH €4NMHU OJINHIM;

UHTEPAKTUB TabJIUM MYXUTUAA AJIEKTPOH XM3MATJApHU >KOpUN
BaKTAard MyXUMJIUTH OyWn4Ya camapalli TaHjall MeXaHH3MHU
SAPaTIIN;
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— JNEKTPOH XHW3MaTiap XOJNAaTHHHM Ba (oinamanyBumnap ¢ao-
JUSATUHM MOHHUTOpPUHr Kumuinga “KucmaH TaHimoB”  ycynu
unuiad YUKW,

YMmymuii xonma, MoHorpadusga 200 maH opTHK amgabuétiap
TaxJW1 KWIMHHO, yhmap TYpTTa Typyxra axpaTWiuO >KoiiamTu-
pWITaH, SbHU MEBEPUN-XYKYKUHN XyXKaTiaap, UIITra TAUTYKJIH HIMHAN
Hazapuii amabuérnap, mMyamwtud TOMOHHIAH YOI JTHITAH WIMAN
acapiiap Ba MHTEpHET pecypciapu. Maskyp amabuériapaan Myamtud
TOMOHMZAH 4om 3Twiran 50 nmaH opTHK MakojanmapaaH (oiinana-
HUITH.

Ymby MoHorpadusaa Kapairad HIMHAH HUITHUHT OOBEKTH OJIMMA
TaBJIMM Myaccacanap Oyiumura KapaMaclaH, HaTHXKanap yMyMHH
WHTEPAaKTHB  ax00poT MyXHTIapd Y4IyH OJWHTaH. YHJaru
KeJITUPWITaH WIMHI-Ha3apuil Ba WIMHM-aMalluii HaTWXalapAaH
ax0opOT TH3WMIAPWHU JIONUXAJAMITUPYBUH, KYyMIAJaH TablIAM
tuzuMua HaonausT oaub OopyBUM MyTaxaccuciuap (GolaanaHuILIapu
TaBCHUS ITUJIAIN.
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®ONJAJIAHUITAH AJABUETJIAP

V3i6exncron Pecnybaukacu Konyniapn

1. 1992 itun 13 suBapaaru «Ajoka Tyrpucuia» KoHyH.

2. 1997 itun 30 centadbpaaru «Tabaum TYFpucuaa» ru KonyH.

3. 1999 i#imn 20 aBryctmarn «TenekoMMyHUKalUs TYFPUCUAA»
KonyH.

4. 2000 ymn 31 aBryctnaru «lloura anokacu tyrpucuga» KonyH.

5. 2003 #un 11 pexabpmarm «AXOOPOTIAIITHPUIN TYFPUCHAA»
KonyH.

6. 2003 #iun 11 mexaOpmaru «DJIEKTPOH pakaMiIM UM30 TYFPUCHIA»
KonyH.

7. 2004 iun 29 anpengaru «QJIEKTPOH THXKOPAT TyFpucuaa» KonyH.

8. 2004 imn 29 anpenmarn  «OJEKTPOH XyAOKaT —alVIaHUIIN
TyFpucuia» KoHyH.

9. 2014 #iun 3 nmexkabpaaru «KucMOHWN Ba IOPUAMK MIAXCIAPHUHT
MyposkaaTiapu TyFpucuiaa» KonyH.

10. 2014 ¥wmn 5 wmaiigarn «JlaBiaT XOKUMHUSTH Ba OOIIKapyBU
oprannapy (GaoIUATHHUHT OYNKINTH TYFprucuaa» KoHyH.

11. 2015 ¥imn 9 nexabpaaru «NEKTPOH XyKymat Tyrpucuiay KoHyH.

Vi6exucron Pecny6ankacu Ipesugentu ®apmon Ba Kapopaapu

12. 2002 #iun 3 maitnaru «KommnbroTepiamTupuIn Ba ax00poTiaiTi-
pHII - KOMMYHUKAIIMOH TEXHOJOTUSUIAPHHU TaTOMK STHUIIHU sSHAAA
puBoxuianTupuil Xxakuaantu VII-3080-connu @apmoHu.

13. 2005 i 2 noHmarn «AXO00poT TEXHOJOTHATIAPH COXachaa Kaap-
nap Taiépaail TU3UMUHYA TaKOMWUIAIITHpUIL TyFpucuaay» 11K-91-
conm Kapopu.

14. 2005 iiun 28 ceHTsAOpmaru «V36exucTon PecryOnuKxacuHUHT ka-
MOAT TabJNM ax00pOT TAPMOFUHH TAIIKHI STHII TyFpucunay [1K-
191-connu Kapopu.

15. 2005 #mn 8 wmiommarn «AXOOPOT-KOMMYHHKAIUS TEXHOJIOTHS-
TApYHU SHAIA PUBOKIIAHTUPHUINTA OUJ] KYITUMYa YOpa-TagoupIap
tyrpucugay I1K-117-connu Kapopu.

16. 2012 #iun 1 ¢espanmaru «Koiapa KOMIBIOTEPIAITUPUIT Ba
axOOpOT-KOMMYHHKAIM TEXHOJOTHSUIAPDUHY STHa/a PHUBOKJIAH-
TUPUII y4YyH MIAPT-IIAPOUTIAp SAPATHIN  Yopa-TaAOUpIapH
t¥rpucuaa » [1K-24-counu Kapopu.

17. 2012 iimn 16 oxrabpmarn «Y3bekucTon Pecrybiukacu Amoka,
axOOpPOTJIAIITHPUII Ba TENEKOMMYHHKAIUS  TEXHOJIOTHSUIAPH
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JaBlaT KYMUTAaCHHM TAUIKWI 3TUII TyFpucuiay I1d-4475-connu
®apMoHU.

18. 2012 #mm 21 maptmaru «3aMOHaBHH ax0OPOT-KOMMYHHUKAITUS
TEXHOJOTHSsUTAPUHU SHAJA KOPUN STHUIL Ba PUBOKIAHTUPHIL YOpa-
tanoupnapu tyrpucugay [1K-1730-cormu Kapopwu.

19. 2013 #imnm 20 centssOpmarn «MamylakaTUMH3HUHT —JacTypHid
TQBMUHOT BOCHTAJIApW WIIIA0 YMKYBUWIAPHHH ParOaTIaHTHPHIL-
HU sSHAJa KydaTtupum dopa-tagbupmapu tyrpucuna» [1K-2042-
conyu Kapopu.

20.2013 imn 27 wmionrn «Y3Gekucton Pecrny6imkacu Mummit
ax00pOT-KOMMYHHUKAIHS TH3UMUHH STHaJla PUBOKIIAHTHPHUII YOpa-
tanbupnapu Tyrpucugay [1K-1989-corm Kapopmn.

21. 2014 iun 3 ampengarn «VKTHUCOOUETHUHT pean CEKTOpUaa
AKTHE stHaga >KopHi KWiIUII 4yopa-Tagoupnapu Tyrpucuga» K-
2158-connu Kapopu.

22.2015 #un 28 centsOpmarn «TamOupkopiuk cyObeKTIapura
«rona mapda» taMoimiu OVitMua JaBllaT XU3MAaTIapH KYpPCATHII
TapTHOWMHY sHaZa TAaKOMWJUIAIITHPHUIN YOpa-TalOWpilapu TYFpH-
cuna» 11K-2412-connu Kapopu.

23.2015 itun 4 ¢epangaru «Y3bekucTon PecryGnukacu AXGopoT
TEXHOJOTHSsUIAapU Ba KOMMYHUKALUMSUIAPUHH — PUBOKIAHTHPUIIL
Ba3UPJIUTUHU TAlIKWI ATHII TyFpucuaa» I1d-4702-connmu Dap-
MOHH.

24.2017 iun 7 ¢eppannaru «Y36ekucToH PecryGnuKacuHH sSHanA
pUBOXIIAaHTHpHII Oy¥inda Xapakariap CTpaTeTHsiCH TYFpPHCHIA»
[1®-4947-connu @apMoHH.

25. 2017 #iun 16 depangaru «Onuid YKyB IOpTHAAH KSWHHTH TabJIUM
TU3UMHUHU SHajJa TaKOMWIIAIITHpUII TYFpucuna» [1dD-4958-
coHu PapMOHHU.

V36ekncron Pecny6ankacu Bazupaap MaxkaMacHHHHT
KapopJiapu

26. 2007 #mn 17 nexabpmarm «HTEpHET TapMoruaa V36exucron
PecrryOnuKacMHUHT XyKyMaT MOPTAJIMHU SIHANIA PUBOKIAHTHPHII
4opa-Tagoupiapu TYFpUCHAA»TH 259-COH KapopH.

27.2007 #un 23 aBryctmaru «JlaBmat Ba XyKajduk OOIIKapyBH,
MaxXaJJIMid JlaBiaT XOKUMHUSTH OpTaHJapuHHUHT aXxOopoT-KOM-
MYHUKaIUs TEXHOJNOTHsUIapuaan (oiinananran Xonga IOPUANK Ba
JKUCMOHUH — maxciuap OwiaH —¥3apo  XaMKOPJIMTHHH — sSTHajIa
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TAaKOMWITAIITHPHUII Yopa-TanOupiapu Tyrpucuaa»tu 181-con
Kapopu.

28. 2008 i#un 1 aBryctnaru «PecnyOnuka onuii TabiuM Myaccacana-
PH XOIUMIIApU MEXHATHUra XaK TYJIAIIHUHT TaKOMWUIAIITHPUITaH
TU3UMHUHU TacaukKiail Tyrpucugantu 164-con Kapopu.

29. 2011 #mn 27 oxtsaOpmarm «J/laBmar Ba XyKanmuk OOIIKApYBH,
MaxaJUIMid  JaBlaT XOKUMHUATH OpTaHaph  XOAWMIIAPUHUHT
Majlakacu Ba KYHMKMaJapUHM OILUMPUIIra IOUp KyIIMM4Ya 4dopa-
TaaOupnap xamjaa yJIapHM HIOIIa KOMIBIOTEp TEXHHUKAcH Ba
ax00pOT-KOMMYHHKAIIMS TEXHOJOTHsIapuaaH (oHAaIaHuIl r03a-
CUJaH aTTeCTAlMsIaH YTKA3WII TapTHOM TYFpUCHUAa»nTH 289-coH
KapopH.

30. 2012 #imn 1 deBpanmarn «XKoitmapaa KOMITBIOTEPIAIITHPHALT Ba
ax0OpOT-KOMMYHHKAIMS TEXHOJOTHSUIAPDUHY STHA/a PHUBOKIIAH-
TUPUII y4YyH MIAPT-IIAPOUTIAp SAPATHIN  4YOpa-TaAOUpIapH
TVFpucuga»tu 24-con Kapopu.

31. 2012 wwmn 30 pexabpmarum «lHTepakTUB JaBiaT XU3MaTIapH
KYpCaTHIIHM XWCOOTa OJNraH XoJiJa WHTEPHET TapMOFuia
V36ekucTon PecryGIMKACHHMHI XyKyMaT HOPTAand (aoNHATHHH
sTHaZla TAaKOMIJUTAIITHPHUII Yopa-TafaOupiapu TyFpucuaantu 378-
coH Kapopu.

32. 2013 #iun 16 centsaOpaaru «V36exucTon PecniyOsrkacu anoka,
axOOpOTNAlITUPUIL Ba TEJICKOMMYHHUKAIUS TEXHOJIOTHsUIApU
JaBlaT KYMHUTAacH Xy3ypHuaard «JeKTPOH XyKyMaT TH3WMUHH
PUBOXJIAHTHPHID» MapKasH Xamaa «AXOOpOT XaBQCH3IUTHHH
TabMUHIANDY MapkKazd (AONMATHHU TAIIKWI OTHII  Yopa-
tagOupnapu Tyrpucugantu 250-con Kapopu.

33.2013 #wmnm 31 nexabpnaru «V36eKkucTon PecnyOmkacuna
axOOpOT-KOMMYHHKALMS  TEXHOJOTHSUIAPUHU  PUBOKIAHTUPHIL
XOJaTHHH 0axojaml TU3UMHHH SKOPWUH OSTHII Yopa-TaaOupiapH
TyFpucua»ru 355-con Kapopu.

34. 2014 imn 2 nexabpmaru «KoHYH Xy»XOKaTIapHHUHT TaaOHpKOp-
TUK (paonuATUTa TAabCUPUHU Oaxoiaml TH3UMUHHU SKOPHHA STHII
qyopa-tanadupiapu Tyrpucuaa»ru 328-con Kapopu.

35.2014 #wun 27 wmaptaoarn  «JlaBmaT Ba XYKaNIMK OOIIKapyBH,
MaxXaJJIMi JaBiaT XOKUMHSTH OpraHjapd XOJUMIIApUHHHT ax0o0-
POT-KOMMYHUKAIHS TEXHOJIOTHSUIAPH COXACH OYiiua MalakacHHH



MHTepaKTu1B axb0pOT MyXMTHAA INEKTPOH XM3MaTAAp 235

OILIMPHINTA JOUP KYIIMMYa 4Yopa-TaA0upiap TYFPUCHAA»TH 73-COH
Kapopmu.

36. 2015 ¥un 13 wmaiigaru «/laBmat xusmatiapu KypcaTHIl XamJia
JaBJIaT OpraHjapu Ba OOIIKAa TAIIKWIOTIAPHUHT HI0pajapapo
ax0opOT XaMKOPJIUTH TAPTHOWHH STHA/IAa TAKOMIIIAIIITHPHII YOpa-
tagbupnapu Tyrpucuta»ru 120-con Kapopwu.

37. 2015 #mn 17 nexaOpmarn «OKucMoHMH Ba IOpHUAMK IIaxciap
Mapkasui MabIyMoTiap Oa3zajapHHM IMIAKJUITAHTHPHUII Ba «JeK-
TPOH XyKyMaT» TH3UMH (OHAaNaHyBUYMIAPHHNA WACHTH(UKAIINS-
JAIIHUHT STOHAa ax00poT THU3UMUHHM KOPHHM ATHII 4Yopa-
TanOupiapu Tyrpucuga»ru 365-con Kapopu.

38. 2016 iun 2 uroHparu «OIEKTPOH AABJIAT XU3MATIapU KYpCaTHII
TapTHOMHYN TaKOMWLIAIITHPHIN YOpa-TaXOUpIapy TYFPUCHIAANTH
184-con Kapopmu.

39.2016 ¥#wun 3 wutoHAarm «DNEKTPOH XyKyMmMaT TYFPUCHIA»nTH
V36ekucTon PecryGIMKAaCHHHHT KOHYHHHH aMaira OLIMPHIIHH
JIaBOM ATTUPHUII Yopa-Tandupiapu xakuaa 188-con Kapopu.

40. Onwmii Ba ypra Maxcyc TabiauM BazupuHUHT 2015 #imn 9 ceHTsI0p-
maru “Onuii TabIUM Myaccacacu Mpodeccop-YKUTYyBUHIAp Tap-
KHOWHUHT YKyB, WIMHUI-METONWK, WIMHA-TAAKUKOT, TAIIKIIAN-
METOJIMK, MabHABUH-aXJIOKHH Ba TapOWSABUU MIIJIAp FOKJIAMaCUHU
aHUKJIAll KOWJAIApWHU TacAukiam Ttyrpucuna’ tu 5-2015-con
OyHipyrH.

41. AranonoB C.B., Txamuamunu 3.0., Kpeuman JI.JI., Cpenctsa
JUCTAaHIIMOHHOTO 00ydeHUs. MeTouKa, TEXHOJIOTHS, HHCTPYMEH-
tapuii. Cepust «Mactep pemenuit» // CII0.: BXB-IlerepOypr,
2003. 336 c.

42. Anamanckuii A. O630p METOIOB U aJITOPUTMOB ITOJTHOTEKCTOBOTO
nioucka // HoBocuOupckuii rocy1apcTBEHHBIH YHUBEPCUTET

43. Anamckoro A.W. Yro takoe kadectBo obOpazosanus? [lox pem. //
M.: OBpuxka. 2009. 272 c.

44. Anoes P.J., CaiipueB XK.@. «Onuit TabiuM MyaccacaJapuHHHT
SITOHA DJICKTPOH axO0OopOT TAabJIUM TH3UMU» HU SPATHII Ba KOPHMA
sty KoHuenuuscu // T., 2009. 32 6.

45. Amupos .M. Ba GomK. AXxOOPOT-KOMMYHHKAIIUS TEXHOJIOTHSI-
napu W30XaM yyratd // BMTHuur Y3GeKHCTOHIZarn BakoNaT-
xonacH. (undp.uz, ictp.uz) T., 2010. 500 6.
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46. Aampeee A.A. Commatkun B.U. [lucrannmonnoe oOydeHue:
CYIIIHOCTB, TeXHOJOTHUS, opranuzamus // M.: Uzsn. MOCHU.— 1999. —
196 c.

47. AuapeeB A.A. Congatkuna B.U. OnwiT ucnonb3oBanus MHTEpHET
B oOpazoBanmu. AHamutudeckuii o63op // M.: PULl «Anbday,
1999. -95 c.

48. AancumoB A.M. MOODLE wmacodaBuii YKATHII TH3UMHIA
nnuiam. Tapkuma (Tapkumonnap: HumanoB A.X., Anapbaepa
®.V.)) // VkyB kyananma. 2-namp. XapbkoB-XHAI'X. — 2009. —
292 6.

49. Anogunra H.H. JokymeHTOOGOPOT B opranu3anuu // 3-e uzn. Usn
"Omera-JI". 184 c.

50. ApunoB A.H. Ba OGomxamap. /laBmar OomkapyBnma ax0Oopot-
KOMMYHUKAIAA TEXHOJOTUsUIapu. YMyMuil TymryHdanap. ‘KaxoH
TaxkpubacH. Y36eKHCTOHa KOpHil >THII HeTHKOoLTapn. UNDP
Digital Development Initiative Programme. // T., 2005. — 204 6.
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52. AtkuncoH, Jleon., MySQL. bubmuoreka npodeccuonana. // Ilep.
¢ aarnin. M.: U3xa. "Bunesame", 2002. — 624 c.
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MHTErpaluy HHQOPMAIIMOHHBIX CUCTEM Ha OCHOBE OHTOJIOTHI

58. bypmuctpoBa E.B. MeTroapl u airoputMbl MOHHTOPHUHTA H
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