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BAKAEB Haxom SIMAHKYJIOB Xam3a
H33aToBNY HNaxomoBuY

JoueHT xadeapsl nHGOPMAIIMOHHBIX cucTeM  JloneHT kadeapsl «MaTeMaTHKa U TEXHOJIOTUS
1 U HPOBBIX TeXHONOTHI Byxapckoro nporpaMMUpoBaHus» byxapckoro
TOCYJapCTBEHHOTO YHUBEPCUTETA rOCyJIapCTBEHHOI'O YHUBEPCUTETA

OOPMHUPOBAHUE MEXAHU3MA ITIOUCKA C IPUMEHEHUEM AJI'OPUTMOB
NOJHOTEKCTOBOI'O TIOUCKA

B cmamwe pazpabomana memooonozusi opeaHuzauuu NOUCKA C NPUMEHEHUEeM al20pUmmos
noaHomekcmosozo noucka. llocmpoeno npedcmagnenue o npuHyune pabdomsi co30a8aeMoli NOUCKOBOU
Mmawunel.  Onpeodenenbl OCHOGHBIE dIMANbI OPLAHUZAYUYU HYMPEHHE20 NOUCKA, a MaKlce COelan 0030p Ol
NPUHAMUA PEUEHUsT O NPUMEHEHUU CNEYUATbHBIX PA3PAOOMAHHBIX NPOEKMO8, C NOMOUWBIO IMUX HOUCKOBbIX
MAWUH MONCHO peanu308ams HOUCK Ha calime. lIpusedensbl npumepsbl npu Opeanu3ayuy NOUCKA ¢ Y4eémom
SA3BIKOBOU MOPONIO2UY U UCHONBL30BAHUS 08VX CHEYUATbHO CO30AHHLIX MOPHOI0SUHECKUX MOOYAel —
cmemmepa u ieMMamu3amopa.

Knroueesnle cnosa: cmemmep, iemmamuzamop, noJTHOMEKCMOBbLI NOUCK, AN2OPUMM UHOCKCAUUU.

TO‘LIQ MATNLI QIDIRISH ALGORITMMLARIDAN FOYDALANIB QIDIRUV
MEXANIZMINI SHAKLLANTIRISH

Magolada to'lig matnli gidiruv algoritmlari yordamida gidiruvni tashkil gilish metodologiyasi ishlab
chigilgan. Yaratilgan gidiruv tizimining ishlash prinsipi hagida g'oyalar qurilgan.

Ichki gidiruvni tashkil etishning asosiy bosgichlari aniglanadi va ushbu gidiruv tizimlari yordamida
saytda gidiruvni amalga oshirish uchun ishlatilishi mumkin bo'lgan maxsus ishlab chigilgan loyihalardan
foydalanish to'g'risida garor gabul gilish uchun ko'rib chigiladi.Til morfologiyasini hisobga olgan holda
gidiruvni tashkil gilishda va ikkita maxsus tayyorlangan morfologik modullardan - stemmer va
lemmatizatordan foydalanishga misollar keltirilgan.

Kalit so'zlar: stemmer, lemmatizator, to'lig matnli gidiruv, indekslash algoritmi.

FORMING A SEARCH MECHANISM USING FULL-TEXT SEARCH ALGORITHMS

The article develops a methodology for organizing search using full-text search algorithms. Ideas
about the principle of operation of the created search engine are built.

The main stages of organizing an internal search are determined, and a review is made to decide on
the use of special developed projects that, with the help of these search engines, can be used to implement a
search on the site. Examples are given when organizing a search taking into account language morphology
and using two specially made morphological modules - a stemmer and a lemmatizer.

Keywords: stemmer, lemmatizer, full-text search, indexing algorithm.

BBenenue. C yBenmueHHEeM CIpoca IOJB30BaTelled Ha MOTPEOHOCTh WHGPOPMAIIUU, NIEHBL 3a JHEM
pacTéT KONMYECTBO CAaWTOB, KOTOpBIE CIEIMAIM3UPYeTCd Ha KakOM-TMOO yCTHOM HamnpasieHud. llpu
CO3JIaHMU caiiTa BCe BIAJAENbLBI B MEPBYIO OYepelb 3aAyMBIBAIMCh O BOIPOCE OPraHM3allMM MOWCKA Ha
caiiTe, MOTOMY YTO AJsl CAliTOB ¢ OONBLUIMM KOHTEHTOM M MHOTOTBHICSAYHOM ayIqUTOpHEll MOWCK SIBISETCS
OCHOBHOW HEOTHEMJIEMOI YaCThIO B Ipoliecce 0OMeHa HHPOPMAIHH.

s moncka JaHHBIX M3 caliTa MMEETCs MHOXECTBO allTOPUTMOB. [0 co31aHUs TTOMCKOBBIX MAIIIHH,
paboTaromyx Ha OCHOBE MAIIMHHOTO OOY4YeHHMs, IOMCK B OCHOBHOM ObUI OPraHW30BaH METOJOM MPSIMOTO
[IOMCKAa HCKOMOTO 3ampoca M3 0a3bl JaHHBIX caiTta. OTO ObUIO OYeHb TPYHOEMKOH 3ajgaueii, U B
OOJIBIIIMHCTBE CIIyYacB IOMCKOBas BbAada BO3Bpallajia MMycThle 3HAueHHS. TeM He MeHee CIECIUaIUCTHI
pa3pabaThiBaIy pa3Hble AITOPUTMBI K METOABI Il (JOPMUPOBAHMS TIOMCKA JAHHBIX U3 caiTa.

B pemenue npoOneMbl 3agadu OpraHM3alusl IOMCKa Ha CalTe C NPUMEHEHHEM aJrOPUTMOB
IIOJTHOTEKCTOBOTO IIOMCKAa M YCOBEPIIEHCTBOBAHMS CYIIECTBYIOLIMX ITOMCKOBBIX AITOPUTMOB OOJBLION
BKJIaJl BHECIM Takue yuyé€nble, kak Zhitao Guan, Hong Zhong, Alexis Kaporis, Tessa L. Crume, Kuzsnos A.
@, CouenxoB U.B., Cysopos P.E u ngpyrue.
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B wactHocTH, B cTaThe aBTOpoB [1] paccmoTpena 3amaya 3¢d¢exkTuBHOro morcka manHbix B Web
MPWIOKEHUHU, W TPOAHATU3UPOBAH MEXAHHM3M IOJIHOTEKCTOBOTO IMOMCKA, IMO3BOJSAIONINA PEaU30BHIBATH
yIOOHBIE CpEACTBa IOMCKA WHTEPECYIOUeH WHQPOpMAIMA 10 COJACPKUMOMY JOKyMeHToB. OIlleHeHa
3¢ (PEeKTUBHOCTH BBIMOIHEHHUS MOUCKOBBIX 3ampocoB B CYBJ] MySQL, PostgreSQL u Oracle.

B cratbe [2] oOcyxna€H MeTon TMOWCKAa IO KIF0YaM, OCHOBAaHHBIH Ha HW3BECTHBIX MEXaHHU3Max
oOpaszHoro MeiuieHus. OO0paboTka 3ampoca K 0a3e JaHHBIX HAYMHAJIACh C TOCTPOCHHS KOMITBIOTEPHOTO
00pasa MCKOMOW 3aIlNCH B BHIIE COBOKYITHOCTH €€ KITFOUEBBIX XapaKTepuCTHK. [T 3TOro oOpa3 MCKOMOit
3amucl OBUT OpPraHM3oBaH Kak ¢opMa C TMPEJICTABICHHEM pe3yabTaToM HCCIEeIOBaHMS, XOPOIIO
3apeKOMEHJIOBaBINast ceOs cpely SKCIEPUMEHTOB Ha OCHOBE THUCTOTPAMM pacHpesieieHus] M3MEPEHHBIX
naHHbIX. CTONOLBI MMCTOrpaMMbl ¢ MAaKCHMMAaJbHBIMH 3HAUEHHUSIMH BBICOTHI PAaCCMOTPEHBI Kak HamOoJjee
BEPOSTHBIC HOMEPa HCKOMBIX 3aIHCEH.

B pabote [3] pa3paboTaHa creluaibHas MMOMCKOBas MallliHa, paboTarolias Ha OCHOBE aJropuTMa
Sphinx. AHanu3Upyst OCOOEHHOCTH TEKCTOBOTO IMOMCKA, aBTOpP MpeularaeT yYUTHIBATH MOP(OIOTHYECKre
OCHOBBI f3biKa. Tarke B paboTe NpeAcTaBICHBl YCTAHOBKM M KOH(HUTypalii TOWCKOBOW MAIUHBI,
paboraromeii Ha ocHOBe anroputMa Sphinx. PaccmaTpuBaroTcsi «0a30BbIe» KOHIEHIIMA M METOJBI
HHIEKCUPOBAHUs, KOTOPBIE HEOOXOAMMO 3HATH U UCIIOJIb30BaTh €KETHEBHO IpH padoTe co Sphinx.

B cratbe [4] paccMaTpuBalOTCS alTOPUTMbI TOCJICIOBATEIBLHOIO M JIOrApU(MHUYECKOTO MOMCKA
(HamxynuMi u cpefHUH ciaydail), 1aéTcsi UX aHaju3, OLEHUBAIOTCS 3(D(HEKTHBHOCTD M BpeMsl BHITOTHCHUSI.
[TpuBeneHsr 00pa3Ibl BHIMOIHEHUS 33aHUN, TEMOHCTPAIIMOHHBIE TIPUMEDHI.

Huccepranus aBTopa [5] cdokycupoBana Ha mpoOJsieMe MOJMYYCHHs TEKCTa, JOMYCKAOIIEH OIINOKH,
TaK)Ke Ha3bIBAEMOU «IPHOIM3UTEIHHBIMY» COMOCTaBICHHEM CTpOK. M3ydeHa mpobiema nowncka mabioHa B
TEKCTE, IJIe Ia0JIOH U TEKCT MOTYT HMMETh «OINMOKW». PeleHne 3TuxX mpoOiieM MPHUBIEKAIO MHOTO
BHAMaHUS B TIOCIIEAHNAE TOJBI U3-3a €T0 MPUMEHEHHS BO MHOTHX O0JACTSIX, TAKMX KaK WH(POPMAIMOHHBIN
MIOVCK, BBIYMCIUTENbHAsT OWOIoTHs U 00paboTka curHainoB. OCHOBHOH IIENbI0 TAHHOW pa0OTHI SIBIISETCS
pa3paboTKka M aHAJM3 HOBBIX AJITOPUTMOB IS pELICHHS MPOOJeMbl IMOMCKA TEKCTa W3 HCTOYHHMKA B
Pa3IMYHBIX YCIOBHSIX, a TAKKE Jydlllee MOHNMaHWE caMOi poOIeMbl U e€ CTaTUCTUYECKOTO MmoBeaeHus. B
KOHEYHOM HTOTE aBTOPOM pa3paboTaH alrOpUTM IIOMCKa C TMOANEPKKOW HCIpaBiIeHHs ‘‘OIMO0YHOr0”
3armpoca.

B paborte [6] caenaH 0630p OCHOBHBIX MOJXOA0B M METOJ/IOB, TPUMEHSEMBIX JUIS PEIICHUS psAaa 3a1a4
“H(OPMAIMOHHOTO TIOMCKA M0 TEKCTOBBIM JaHHBIM. JlaHHBI 0030p HE MpPHU3BaH OXBAaTHTh M PaCCMOTPETh
abcofoTHOE OOJIBIIMHCTBO 337ad WH(POPMAIMOHHOTO TOWCKA, ONHAKO, KaK HaJeeTcss aBTOp, OH OymeT
TI0JIE3EH B Ka4eCTBE OOIIETO OCBEIICHUS METOOB ITOMCKA, IPUMEHIEMbIX B COBPEMEHHBIX WH(OPMAITHOHHO-
[TOMCKOBBIX CUCTEMaX.

B cratee [7] paccmarpuBaeTcs 3amada IMOJTHOTEKCTOBOTO IIOWICKA B KOPITYCE TEKCTOB. ABTOpP IS
pelIeHns TpeyiaraeT UCIoIb30BaTh AITOPUTM C 00y4eHHEM, COUETAIOUIMK MOUCK MO CJIOBOCOYETAHUSM C
AHAJIM30M JIaHHBIX O TIIOBCJCHHMM II0Jib30BaTelicii. B KOHIlE NPUBOIATCS pe3yJbTaThl 3KCICPUMEHTA,
noATBepkaaronre 3pGEeKTUBHOCTh JAHHOTO alITOpUTMAa.

B pabGote aBTOpa [8] paccMmarpuBaroTCs 3ajiauM Moucka (pa3 ¥ HaOOPOB CJIOB B OONBIIOM 00BEME
TekcToB. OCHOBHBIM pE3yNbTaTOM IIOMCKAa SIBISETCA TIONYYeHHE CIMCKa OKYMEHTOB, COJEpIKaIliX
3aJlaHHBIE CIIOBA, TIPU STOM JIOKYMEHTBI, TJe CJIOBA PACIIONAraloTcs OJIMKe APYT K IPYTY, CIUTAIOTCS Oolee
peneBaHTHBIMA. [loCcKONBKY 3Ta 3amaua TpeOyeT coXpaHEeHus B MHAEKCEe WH(POPMAITIH O KaXKIOM BXOXKICHHH
KaXIOTO CJIOBa B TEKCTaxX, 3allPOCHI, BKIFOYAIOIINE YacTO BCTPEYAIOIIHECS CIIOBA, TPEOYIOT UII CBOETO
BBINOJIHCHHUS JUIMTEIBHOTO BpEMEHH. B HEKOTOPBIX MOMCKOBBIX CHCTEMaX IMPEAJaraeTcsi BBECTU CIIMCOK
CTOII CJIOB, KOTOPBIC HE YYUTBHIBAKOTCS MPH MOKMCKE, HO TOT MOJXOJ CHM)KAET KaueCTBO Moucka. B maHHOMN
paboTe mpu oucke 00padaThIBAIOTCS BCE CIIOBA, U MPUMEHSIOTCS JIOTIOHHUTEIbHBIE WHACKCH. C TOMOIIBIO
JIOTIOJTHUTENIBHBIX ~ WHJACGKCOB  BpPEMsS  BBINIOJIHEHUS TIOMCKOBOTO  3alpoca, BKIIIOYAIOIIETO  YacTo
BCTpEUAIONINecs CJIOBa, MOXET OBITh CHWKEHO B JeCATKM pa3. Pa3pa®oTaH HOBBIM BHUA HHIEKCA C
TPEXKOMIIOHEHTHBIMU KiTF04aMu. [IpuBeeHbl anropuTMbl IOUCKA H PE3YJIBTAThl IKCIEPUMEHTOB IOMCKA B
CPaBHEHHW C OOBIYHBIMH WHAEKCAMH. OKCHEPUMEHTHI, MPOBEAEHHBIE aBTOPOM, IOKa3bIBAIOT, YTO IPH
MIPUMEHEHUH Pa3pabOTaHHBIX WHAEKCOB JJIS OMPEAENEHHOTO KJIacca 3alpoCcoB, COCTOSIINX U3 CAMbIX 9acTo
BCTPEYAIOIINXCS CIOB, CKOPOCTH IMTOUCKA Bo3pacTaeT 6osee, ueM B 90 pas.

B cratbe [9] wuccnenoBaHWe IMOCBANICHO pa3pabOTKE CTPYKTYp, HaHHBIX W ajJrOPUTMOB
nH(popMarmoHHoro moucka. CrenaH aHanu3 oONUCaHWE pa3pabOTaHHBIX CTPYKTYP JaHHBIX IS

8
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MPEJCTaBICHUS] TIOMCKOBBIX HWHACKCOB B HWH(QOPMAIMOHHO-aHAINTHUYECKOH cucteMme. [Ipemnaraembie
CTPYKTYPBI TaHHBIX OPUEHTHPOBAHBI HAa MPEACTaBJICHHIE JIMHIBUCTUYECKON MH(OpMAIMK TEKCTOB, BKITIOYAs
CHHTAaKCHUYECKYI0O W CEMaHTHUYECKYI0. PaccMOTpeHBI alropuTMbl MOCTPOCHUS MOWUCKOBBIX HHIEKCOB H
MPOBEIEHBI IPAKTHYECKHE TPUMEPHI TI0 MHACKCAIIUH CTPAHHII.

B cratbe aBTOpoB [10] mpUBOIMTCS aHAU3 ajIrOPUTMOB, KOTOPHIE ITO3BOJISIFOT TIOJIH30BATEISAM
OCYIIECTBIISITh IOUCKOBBIE OIEPAIlMd B HMHTEIUIEKTYalbHBIX CHCTEMaX, MPOTHO3UPOBATH MX MBICIH H
HaXOIWThH KITFOUEBBIE CJIOBA, KOTOPBIE OHM HMITYT. Tarke paccKa3bIBaeTCs O TOM, KaK 3TH alTOPUTMBI MOXHO
WCTIONb30BaTh B HHTEIUIEKTYalbHBIX OWONMOTEYHBIX CHCTEMaxX, YTO TIO3BOJSET OKOHOMHTH BpEMS
10JIb30BaTeleH, 3aTpauBaeMOe Ha MTOUCK.

B cratee aBTOpoB [11] mpeamaraeTcsi MexaHW3M H3BJICYCHHS JOKYMEHTOB C HCIOJIB30BAaHUEM
ONTUMU3UPOBAHHBIX AITOPUTMOB OCHOBaHHON Ha omtuMmu3anuu Monarch Butterfly FireFly (MB-FF) ¢
uHTerpanueid ontummzanun Monarch Butterfly (MBO) u anroputma Firefly (FA). Kiroueswie cioBa u3
JOKYMEHTOB  WACHTU(UIUPYIOTCS W3  TPEeABAPUTENHHO  00pabOTaHHOTO  JOKYMEHTa, KOTOPBIA
[peaBapUTeIbHO 00padaThIBaETCsl C UCIOJIB30BAaHUEM OCHOB M YIAJIEHUs CTON-CIOB. TEpMHH «4acTOTHO-
obpatHas 4dactota aokymMeHTOB» (TF-IDF) mcmomp3yeTcss Tpy H3BIEUYCHHMH KIFOYEBLIX CJIOB, a ITOHATHE
TOJIOPHTPONIMH - TIPH BBHIOOpE 3HAYMMBIX KIFOUEBHIX CJIOB. BBIOpaHHBIE KITIOYEBBIE CIOBa 00ECMEednBaioOT
MOUCK COOTBETCTBYIOIINX JOKYMEHTOB, KOTOPBIE IIEPBOHAYAIBEHO 00padaThIBAIOTCS ¢ MOMOIIBIO KJIACTEPHOH
WHJEKCAIIMA C HWCIIOJIh30BAaHUEM CBETUIIUYKA Ha OCHOBE ontuMusamuu Monarch Butterfly (MB-FF), 3a
KOTODPBIM CIIEAYeT ABYXYPOBHEBOE COOTBETCTBHE MOoA-bxartauapss. [IpousBoaurensHocTs anroputmMa MB-
FF B MexaHu3Me moucka JOKYMEHTOB OLIEHUBAETCS C HCIOJIb30BaHUEM TOUHOCTH, U F-n3Mepenus.

B pabore [12] mpencTaBieH aqropuTM MOUCKa JOKYMEHTOB I10 3a/IaHHOW TeMe Ha OCHOBE BHIOPAHHOM
CIPaBOYHOM KOJUIEKIIMU JAOKYMEHTOB C CO3/IaHHEM KOHTEKCTHO-CEMAaHTHYECKOro rpada IJisi BU3yalIn3aliu
TEM B pe3ylibTaTax MOUCKAa. AITOPUTM OCHOBaH Ha MHTErpanyiyi Habopa BEPOSATHOCTHBIX, SHTPOIUUHBIX U
CEMaHTHYECKUX MapKepOB JUII W3BIEYCHHUS B3BEUICHHBIX KIIOYEBHIX CIIOB M KOMOWHAIIMU CIIOB, KOTOPBIE
OTHCHIBAIOT IaHHYIO TeMy. Pe3ynbTaTel TECTOB IEMOHCTPHUPYIOT CPEIHIOI TOYHOCTE 99% 1 0T381B 84% mpu
9KCIIEPTHOM OTOOpE JOKYMEHTOB. Taxke aBTopamu pa3paboTaH CHelHaIbHBINA TOIX0/ K IIOCTPOCHHUIO Tpada
HAa OCHOBE alTOPUTMOB, HW3BIIEKAIOMIMX KIO4YeBble ¢pa3sl C BecamMu. OTO JaéT BO3MOXKHOCTh
MIPOICMOHCTPUPOBATh CTPYKTYPY IOJA TE€M B OOJBIIMX KOJUICKIUSX ITOKYMEHTOB B BHUJIE KOMIIAKTHBIX
rpados.

B pabote [13] aBTOpHI HpeACTaBHIM HEYETKUN ANTOPUTM AJS YIY4YLIEHUS MOUCKA JOKYMEHTOB,
ONITHUMHU3HUPOBAHHBIA [T KOHKPETHBIX CIIEHAPHEB, T.€. B TIOWCK JOKYMEHTOB 0 HE TOYHO COBIAJAFOIINMHU
CJIOBOCOYETAHUSM, €CIIH BO MHOXKECTBEHHOM 4YHCJIE €CTh TaKHe CJIOBAa, WJIM CHHOHMMaM. Pa3paboTaHHBIN
aNrOpUTM TPUMEHEH B pPEaTbHOM BpPEMEHHM, M PE3yJIbTaThl CPAaBHEHBI C DPE3YyIbTaTaMH CIPABOYHOTO
MeHepKepa Menzenes.

B pabote [14] aBTOp mnpemiaracT HOBBIA PACIIMPSHHBIN METOJ MOUCKA COBMECTHOTO IIMTHPOBAHUS,
KOTOPBI MpeAcTaBisieT co00i MOUCK JOKYMEHTOB Ha OCHOBE Tpada B CETH COBMECTHOTO LHUTHPOBAHUS,
colepkaiield MHPOPMALHUIO O KOHTEKCTe LUTUpoBaHMA. [lpemyaraemblii anroputM IOHWCKa pacIIUpsEeT
cdepy oxBara IIEJEBBIX AOKYMEHTOB 3a CUET MOBTOPHOIO PacIpOCTPaHEHHUs B3aMMOCBS3H. B uacTHocTH,
STOT METO] TIOWCKA TMpenCTaBiIsieT co00il KOMOWHAIMIO alTOPUTMOB: aITOPUTMa Ha OCHOBE TpadoB ais
BBIYHCIICHHS ITOKA3aTeNsI CXOJICTBA B CIIOKHOM CETH U BKIIFOUEHHS KOHTEKCTOB COBMECTHOT'O IIUTHPOBAHUS B
MIPOIIECC BBIYMCIICHHUS [TOKAa3aTeNIel CXOJCTBA JUISI YMEHBIICHHWS HETaTWBHBIX ITOCIEICTBHI PACTYIIETO
KOJIMYECTBA HEAKTyaJbHBIX TOKYMEHTOB. UTOOBI OIEHUTHh A(P(PEKTUBHOCTH MPEAITOKEHHOTO AalrOpHTMa
MOUCKa, TpeaioxkeHbl 10 MeTonoB (MATh peNpe3eHTaTUBHBIX aITOPUTMOB Ha OCHOBE Irpad)oB, MPUMEHEHHBIX
K CeTSIM COBMECTHOTO IIUTHPOBAHMA), KOTOpPbIE CpPaBHHUBAIOTCS C ABYMS THIaMH 0a30BBIX ITOKazaTesen
(TpaIuMIMOHHBIA MOMCK C COBMECTHBIM LUTHpPOBaHHUEM / 0€3 KOHTEKCTOB). Pe3ynbTaTbl 3KCIEpHUMEHTa
MOKa3ajik, 4TO OLUEHKHM HOPMAaJM30BAaHHOTO AMCKOHTUPOBAHHOTO COBOKYITHOTO YCHMJICHHUS IpeljiaraeMbIX
METOJIOB C UCTIOJIb30BaHHEM KOHTEKCTOB COBMECTHOTO ITUTHPOBAHHS UMENH HAWITYUIIHE PE3yIbTAThI.

B crartee [15] paccMmarpuBaeTcss BO3MOXKHOCTh aBTOMATH3allMU MPOIlecca WHACKCHPOBAHHUS U ITOMCKA
TEKCTa Ha ©CTECTBEHHOM S3BIKE C NMPUMEHEHHEM CaMOOOYYaroOIIerocsi MOMCKOBOTO HHAEKCAa. ABTOPOM
MpeJIoKEeHa CTPYKTypa OJeKTPOHHOH OnOinmorekw, ymoOHas s opraHu3anuu  moucka. OmnmcaH
ABTOMATHYECKHI METOJ TOJHOTEKCTOBOI'O WHAEKCHPOBAHMS TEKCTa Ha €CTeCTBEHHOM s3bike. llokasano,
YTO, IPU HAJIHYUH ONPEACTIEHHBIX CBOWCTB S3bIKA, MPEJIOKECHHBIA METOJ MHICKCUPOBAHHS MOXET OBbITh
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Sq)(bCKTI/IBCH. I[J'Iﬂ NpEAJIOKCHHOIO METOAAa HHACKCUPOBAHUA OIMMCAaH aAJITOPUTM  COIIOCTABJICHUSA
MIPOMHIEKCUPOBAHHOTO TEKCTA 3aIpocCy.

[HonpoOHeIli aHany3 HayYHBIX PabOT, CBI3aHHBIX ¢ MPOOIEMON OpraHM3ally MOUCKa C IPUMEHEHUEM
QITOPUTMOB TIOJTHOTEKCTOBOTO TMOWCKA TMOKa3ajlo, YTO OpraHW3alud IOMCKAa C MPUMEHEHHEM BBILIE
YKa3aHHBIX aJITOPUTMOB €Il€ He MPUMEHEHO IS Y30eKCKOTo s3bika. Ho, TeM He MeHee, Ha CeTrOMHSITHHUHA
JIEHb Yy BCEX KPYITHBIX MOMCKOBUKOB ecTh APl, B KOTOPOM €CTh y»e TOTOBBIE aITOPUTMBI JUUIsl OpraHU3aIUN
MOJIHOTEKCTOBOTO MOHWCKA. B KadecTBe mpuMepa MOXKHO B3sATh mouckoBuku Google wmm Yandex, u ¢
romotipio nX APl MOXKHO TOTy4HTH MHOTHE IPENMYIIECTBA, TAKHE KaK MOITHBIN MOP(OJIOTHUECKUN aHAITN3
3arpoca, pacro3HaBaHUe HEBEPHOTO PACKIaJKH KIaBHATYpHI, UCIIPABJICHUE OMEYaTOK M OMIMOOK 3ampoca.
KoneuHo, 3T mperMymiecTBa MIMEIOT OY€Hb XOpOIINe KadyecTBa, HO mpu npuMeHeHnu 3tux APl mmerorcs
HEKOTOpBIE HIOAHCHI 1 HEIOCTATKH:

e Takoil NOMCK HE MHTETPUPYETCS B CTPYKTYpE cailTa, TaK KaKk OH BHEIIHWM, BIIAQJENEI caiiTa He
MOJKET yKa3aTh IOUCKOBUKY, KaKUe JaHHbIC OUYCHb BaYKHBIC, & KAKHE MOXKHO MPOITYCTUTh.

e [Ipobnema ¢ MHIACKCHpPOBAaHHEM (MHACKCAIMA CaiTa — 3TO YTEHHE POOOTaMU TOMCKOBBIX CHCTEM
caiiTa, 1 BHECEHHE ero B 0a3y mouckoBuka). ColepKUMoe CaliTOB MHACKCHPYETCSl TIOMCKOBBIMU poOOTaMH
TOJILKO B OIPEJISIIEHHBIX WHTEPBaaX, KOTOPbIC 3aBUCAT OT BHIOPAHHOTO MOMCKOBHKA. Eciu Ha caiite Oyner
OCYILIECTBIICHO OOHOBJIEHHUE, TOTIa BiIajelell caidTa JOJDKeH J0KUAAaThCSI MOMEHTA MTOBTOPHOH MHIEKCALIUU
Y TOJIBKO TIOCIIE 3TOTO €r0 OOHOBIIEHUS CTAHYT JOCTYIHBIMH B TIOMCKOBHKE.

1. ITocTanoBKa 3a1a4u.

Ucxons w3 BBINICYKa3aHHOTO, BO3ZHMKAET HEOOXOJMMOCTH CO3/IaHHs TIOMCKOBOTO MEXaHW3Ma st
BHYTPCHHETO IMOUCKA MNOAACPKUBAIOIINX arrjIlOTUHATUBHBIX S3BIKOB THIIA y36eKCKI/IX SI3bIKA. ,21]'[5[ 3TOIO0
Haao ONpEACIUTb OCHOBHBIC OTallbl OPraHu3alii BHYTPECHHETO IMMOUCKA, a TaKXKC, HYKHO IIPHUHAT PCIICHUA O
MNPUMCHCHHUC CIICHHUAIBHBIX paSpa6OTaHHle IMPOCKTOB, C IIOMOLIBIO 3TUX IMOMCKOBBIX MallMH MOXHO
peann3oBaTh MOUCK Ha caiiTe. B memom, [Uis opraHu3ali BHYTPEHHETO MOKMCKA ONPENEIUM CIIEAYIOIIUE
9TaIlbIL:

2. Opranu3anusi MOUCKA ¢ Y46TOM SI3BIKOBOI MOp(oIorum.

JanHbIl crioco0d MO3BOISIET HAXOIUTH BCE BXOXKACHUS KITFOUEBOTO CIIOBa B CTPOKY TEKCTa, MPABUIIEHO
oOHapyXnBas JI00BIE TpaMMaTHIeCKre OPMBI ICKOMOTO ClIoBa. B kauecTBe mpuMepa MOXHO B3STh CIOBA
«KHHT», «KHHUTE», «KHUTH» - 3TO OJHO (OPMBI OJHOTO TOTO JK€ CJIOBA «KHHTa», KOTOPHIE YTO HYKHO
YUYUTBIBATh B ITIOMCKOBOM IIPOILIECCEC. OI[HI/IM n3 NpeuMylIicCTB IIaHHOﬁ LS SABJIACTCA MPUBCACHUE KaXKI0I'0O
CJIOBa M3 TIOMCKOBOTO 3aIIpoca B CJIOBA CO/IEPKUMOTO caiiTa K 6a30Boii popme.

Jinst addexTuBHOrO onpeaescHUs KIOUEBOro CI0Ba 3aJaHHOTO 3alpoca U cJOB B 00pabaThiBaeMOM
TEKCTe HaJ0 KCIIONb30BaTh [Ba CHENUANBHO CHENaHHBIX MOP(OIOTHYECKUX MOAYINS, Ha3bIBAEMBIX
CTEMMEPOM U JIEMMaTH3aTOPOM.

3. Bo03MOXHOCTH yKa3aTh KOHTEKCT MOHMCKA, TO €CTh BO3MOXHOCTh CaMOCTOSITEJIHHO BEIOpATh
comepxnuMoe (KOHTEHTA) caiiTa, B Ipeaenax KOTOporo OymeT padoTaTh alTOPHUTM, a TAKKE OIPEICITHTH
3HAYUMOCTh KOHTEKCTa. OCYIIEeCTBISATh TOWCK, OMHPAsCh Ha KOHTEKCT, — 3HAYHT, NPUACPKUBATHCS
YCTaAaHOBHUBIICTOCA B IIOHMCKE YPOBHA a6CTpaKLII/II/I 1 HUCIIOJIb30BaTh IIOHATHA 3aJaHHOTO B HEM
CEMAaHTHYCCKOTI'O I10JIA. HOTepHTb KOHTCKCT B IMOUCKEC O3HAYACT MCPECTaTh NOHUMAThL TO, HA YTO OIMMUPACTCA
MMOJIb30BaTeCjib, WJIN HHTCPHPETUPOBATL €ro MBICIIbL B HHOM CMBICJIC, HCXOASA M3 3aJaHHOTO B IIOHCKE
CEMaHTHUYECKOTO IOyl MOoHATHHA. Hampumep, paccMoTpuM MOHMCK (parMeHTa TEKCTa W3 TEOJOTHYECKUX
nmaHHbIX. [Ipenmonaraercs, 4To0 MOMCKOBOM 3ampocC Yalle BCcero OyIeT colepkaTh Ha3BaHHUE UCKOMOW KHHUTH,
MO3TOMY, TOHMCK 10 Ha3BaHUIO KHUT OyJeT MMETh HaWBBICIIMHA NMpUOpHUTET. B KadecTBe Ipyrux CBOHCTB
MO>KHO BBIZICITUTH IIOMCK TTI0 CBOMCTBAM KHHUTH, 3aTEM ITOMCK TI0 OTHCAHUIO.

4. HHaexkcupoBaHHe COAEPKUMOro caiita. /Iy pa3oBOro mowcka MaHHBIX ATOT ITYHKT SIBISETCA
HeoOs3atenbHbIM. Ho mpu  QopmupoBanue OOJNBIIOrO YWCIA 3alpocoB, CEpBEp NPHHAMAS KaxKJIOTO
COCJIMHEHHS, WHUIMAIM3UPYET ITOMCKOBOH JBMXKOK. [loaToMy OylerT CIOXKHO TPOTHO3UPOBATH O
NOTPeOHOCTSX TpeOyeMbIX pPecypcoB M BpeMeHW. Jlias 3TOro, ecTb TEXHOJNOTHS HWHJIEKCAlUH.
I/IHI[eKCI/IpOBaHI/Iﬂ cailiTa BBIIOJHSIETCS TOJBKO npu O6HOBJI€HI/II/I nIn I[O6aBJICHI/I$[ KOHTCHTa, a IIOHUCK
BBITIOTHSETCS TOJBKO 110 WHJIEKCY, a COAEPKUMOE 37eCh He IMeeT 3HAUCHUSI.

5. PanxxkupoBaHue. MexaHU3M COPTHPOBKH PE3YJIbTATOB IOMCKA BBIMOJHSITCS HAa OCHOBE OLICHKH
3HAYUMOCTH HaWJIEHHBIX JAaHHBIX, & cama IOCIEA0BATENbHOCTh HA3BIBACTCS paHocuposarHuem. B manHoM
ANTOPUTME CUWUTAETCS KOJHMYECTBO CIIOB B JOKYMEHTax (CTpaHHUIAX) M TOTOM, OMpENeNss WX 3HAYCeHWS,
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3aMKCHIBACTCS B CHCUAIbHYIO 0a3y. Takke mis KaXIOW pPa3HOBUAHOCTHM KOHTEHTa cailTa NOpH
WHICKCUPOBAaHUM 3aMa€TCsl  CICUUAIBbHO ONPeNei€HHbIN KOA((QUIUMEHT, KOTOPBIA OyIeT HMETh
3HAYHUTENBLHYIO POJIb TIPH (POPMHUPOBAHUS MO3UIIMK B MOMCKOBOH Bhifaye [10].

6. MeToa penreHus

Jns peanmzanuu  BhIIEyKa3aHHBIX OINpEACTCHW HaM HaAo c(popMHpOBaTh NPWUHIHUI PabOTHI
C03/1aBaeMoii MOMCKOBOM MammuHHI (puc 1.).

HNupexcanus cogepKuMoro caira [Tonp30BaTenbCKuii 3a1poc

v v

I/IHI[GKCI/IpOBaHHBIe JaHHBIC H3 3allpoca UCKIIIOYAar0TCA

Ci1y>keOHbIE YaCTH peuu

IMOMCK KAXXIA0rI'o CJI0Ba IOJYYCHHOI'O v

A

MaccCrBa B MHACKCC MOJy4YHUBIIASICS CTPOKA

pa30uBaeTCsi HA MACCUB CJIOB,

v || nepeBeAEHHBIX B 0a30BYyI0 popmMy
PamxupoBaHue pe3yabTaToOB IMOMCKA C

MOCJEAYIOLIEH COPTUPOBKOM

ITepenaua pesynprara
I10JIb30BATENIO0

Pucynoxk 1. Ilpunnun paGoTsl co31aBaeMoil NOMCKOBBIH MAIIMHbBI

®opMajibHOE ONHCAHHE HHIEKCHMPOBaHUs. J[1s HHACKCAIMU COAEPKUMOIO caiita co3aaéres
crienuanbHast 6asa JaHHBIX, B KOTOPYIO 3aHOCHUTCS HH(OpMaIus, codupaemast MOUCKOBBIMY aITOPUTMAMH CO
CTpaHUI| CaliToB, a mpoiiecc no0aBiaeHus coOpaHHoU MH(pOpManuu B 0a3y Ha3bIBaeTCs WHAekcanue. [lanee
coOpaHHbIC JaHHBIC OMpPEACIEHHBIM 00pa3oM o00pabaThIBAIOTCA, W CO3/1ACTCSd HHJCKC—BBDKMMKA H3
JOKYMEHTOB. [Ipy 3TOM TOMCKOBBIMHU 3alpOCaMH YYHUTHIBAIOTCS TEKCTOBOE HAIMOJHEHHE, BHYTPCHHHE W
BHEIIIHUE CCBUIKH, Tpaduyeckue W HEKOTopble npyrue o0bekThl. Korma mosb3oBatens cHopMHUpPYET CBOM
3armpoc MOWCKOBOM CHCTEME, MPOUCXOANT OOpaleHne K dToi 0a3e NaHHBIX. B pe3yiapTare MOWCKOBOMY
JBIDKKY JUTS BBITIOJIHEHHS TTOMCKOBOTO 3alpoca He HYXKHO 00pabaThiBaTh KOHTEHT KaXKIbIH pa3 3aHOBO —
TIOMCK BBIIIOJHACTCA IO HHACKCY. Cam IpouecC MHACKCAIUNU MOXKHO C(bOpMI/IpOBaTI), BBITIOJIHASA CICAYIOIINE
JercTBuUs (PUCYHOK 2.):

1. BXOHO# TEKC WM JOKYMEHT N 4. Ouenka 3Hauumocty (TF/IDF unn
ITOPUTMBI MAIITTHHOTO OOYYCHUS)
A v
2. Toxenusanus (Co3gaHus MaccuBa CJIOB 5. PacuéT xonmM4uecTBa MOBTOPOB U
13 3aJIaHHOT'O TEKCTa) CyMMapHbIA paHr

v

3. Ynanenus CTOII cioB u 3HaK0oB 6. CoxpaHeHHe JaHHBIX B 00ObEKTE U B

MMYHKTYyaluu — 0ase JaHHBIX

Pl/lcyHOK 2. Onucanue paﬁOTbI MEXaHHU3Ma HHIACKCAIIUH
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ITynkTe! 1-3, moka3aHHbIC HA PUCYHKE 2, MOXKHO MPUMEHHTH JJsS TONydeHHus (GopMbl U3 pucyHka 1
0JIb30BATEJILCKOT'0 3apoca Jisi CPaBHEHHS ¢ MHICKCUPOBAHHBIMU JTAHHBIMH.

Kak cka3aHo BbIIIIe, TIPU OPTaHU3AIUN TIOUCKA C YIETOM SI3bIKOBON MOP(OJIOTUHU HAJIO MCIIOJIb30BaTh
JIBa CMICIIMATBHO CO3/IaHHBIX MOP(OIOTUIECCKUX MOYJIS, HA3bIBAEMbIC CTEMMEPOM U JIEMMATH3aTOPOM.

CTeMMUHT - 3TO TpUBEICHHE cJoBa K 0a30Boil (opMe ¢ HMCKIIOYCHHWEM U3 33JaHHOTO CJIOBa
OKOHYaHHA M Cy((GUKCOB, ¥ B KOHEUYHOM HTOTEC OCTABINASACS YaCTh CJIOBA YJOBJCTBOPSAET YCIOBHUSIM
UICHTUYHOCTH JIJISl BCEX rpaMMaTnieckux (opM cioBa. Hamo uMeTs B BUY, 4TO HE BO BCEX SI3BIKAX MOXKHO
MPUMEHUTh CTEMMEP, IMOTOMY YTO JaHHYH) TEXHOJIOTHIO MOXHO HMCIIOJIb30BaTh, TOJBKO €CJIH SI3bIK IIPH
CIIOBOM3MEHEHHHN Pean3yercs depe3 aQuKCHI.

OOBIYHO TIPY OpPTraHU3aIUHU MMOUCKA TEKCTa C MMHUTAIMEeH yuéTa MOP(OIOrUY MPUMEHSIOT CTEMMHUHT.
31ech O] TEPMHUHOM «MMUTALMU» HAI0 MMOHMMATH IMOSBIICHHE ONIMOOK M HEPEJICBAHTHBIX PE3yJIbTaToB,
KOTOPBIC MOTYT ITOSIBUTHCS, €CIIM MPUMEHSITh TOJILKO CTUMMEp. [Ipu UCmonbp30BaHre CTUMMEpa HE BCE CI0Ba
npoBojsTcs K 0a3oBoi popme. Ha mpumepe MOKHO YBUICTH 3TO, onpejaeiss 0a30Byl0 GopMy 3aJaHHOTO
cioBa «xuccay («yucca» — 6azosas gopma «xucy», ¢ y30. s3vlKka, 6Kkaad), MO OMIMOKE BBIACIAIOTCS CIOBa
«XHCOD0TY», «XUC-XAIKOHY, «XUC-TYHFY», «XHCO0» (pUCyHOK 3.).

Hcxomnoe MNEPCATIOKECHUE

HcnommyHocauk WIMHUTA | CAJIMOKJIH XHucca | Kyumras AKI0IJIAPUMU3 acapiapu
Hcnom HIM call XHUC KYLI AXKION acap

Pucynok 3. IIpumep ucnonb30BaHUA CTUMMeEpa

Jns pemenus mpoOneMbl HYXHBI JBa JONOJHUTENBHBIX MOIYJS TPaMMAaTHYECKOrO CIIOBaps —
aemmaru3arop (CkioHeHus ) u uiekcep (crpsbkeHus) (pucyHku 4-5.).

HcxoaHoe nepeioxkeHue

HcnommryHocauk WJIMHra CaJIMOKJIH Xycca | KymraH QKJI0/TApUMU3 acapiapu
CaJIMOK
Hcnom WM xXucca KYIIIMOK X011 acap
yIIKaH
Pucynok 4. IIpocras jeMMaTu3anus
HcxonHoe npenioxkeHue
HcaoMiryHocInK WIMHTa CAJIMOKJIH X#cca | KymraH KJI0UTApUMHU3 acapiapu
Hcnommrynoc WM CaJIMOK xXUcca | KYIIMOK K0T acap

Puc. 5. Fny601<a;1 HOpMaJIM3anus TEKCTa C IIPUBEACHUCM K CYHICCTBUTCIIbHBIM C IIOMOIIBIO TE€3aypyca.

Kak Bux u3 pucynkoB 4-5, Mopdororndeckuii aHainu3aTop HESBHO JaéT Ha BBHIXOJEe HH(OPMAIIUIO O
JIeMMaX, TaK KaK OH pPacmo3HaéT Uil KaKIAOro HMCXOIHOTO CJIOBA MPUHAMJICKHOCTh K OINpeaeiEHHON
CIIOBApPHOHM CTaThbe, TaK KaK y CIOBApHOW CTaThbH MOYKHO IOJIYUYHUTh HadajdbHYIO (OpMy COBa, U TakuM
o0Opa3oM pemuTh 3a1aqy. KoHeuHo, ToO0YHBIM 3P PEKTOM TaKoTo aaroputMa OyneT y4€T KOHTEKCTa CJIoBa U
OT6paCI)IBaHI/IC AJBTCPHATHUBHBIX BAPpUAHTOB PACIIO3HABAHUA.

7. BBIBOABI

CdopmupoBaHbI OCHOBHBIE TIPHUHITUIIBI PA0OTHI IIOMCKOBOW MAIIWHEI C MTOAEPKKOH IMOTHOTEKCTOBOTO
morcka. [l ymydmienns pe3yiapTaTta MoucKa MOXKHO CKa3aTh, YTO BaXKHO MIPABHIIBLHO OTENATH OCHOBY CJIOB,
U 3TOT TMPOIECC 3HAYMTEIBHO O0JIerdaeT IMporecc moucka. [Ipu mpaBMIbEHOM MOP(OIIOTHYSCKOM aHAN3e
CJIOB yIy4YINIAeTCs Pe3yJbTaT IPHU TOUCKE 3aIpoca.

C moMomipio JIeMMaTH3aToOpa HYXXHO TIPHBOIUTH CJoBa K 0a3oBoi (opme, mociae 3TOro HamIo
COIMOCTAaBHUTh CJIOBA CO CTEMOM, YTOUHSS PE3yJbTaT ¢ MOMOIILIO JEMMATH3alMUd. A HCIONb3Yys BTOPOi
MOJIyJIb, MOYKHO BBIJIaBaTh TpaMMaTHYeCKUe (POPMBI 33JaHHOTO CJIOBA HA OCHOBE 0a30Boi. C TOMOIIBIO ATHX
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MOIyJed NpU TOMCKE MOXXHO YTOUYHSTH BbIIAuW, NMPOBEPUB HaiJeHHbIe (parMeHTHl 10 Habopy ¢opm
KIIIOYEBOTO CJIOBA.

W3 mpoBenéHHBIX TIPUMEPOB BHIHO, YTO NPUMEHEHHE TIyOOKOW HOpMalM3ali TeKCTa C
IIPUBEACHUEM K CYIIECTBUTEIBHBIM C IIOMOILBIO Te3aypyca AaéT Oonee HaaEKHbIC Pe3yIbTaThI.
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KAJOJ0OB O301:x0H BAPHOEBA 3yo6aiina NCOMUIAANHOB bex301:x0H
HUcomuamHoBuY OPKUH KU3H O30/1K0H yriim
JoneHT byxapckoro MarucTpant byxapckoro cTyneHT byxapckoro

rocyaapCTBEHHOTO YHUBCPCUTETA TroCyaapCTBECHHOT'O YHUBEPCUTETA TOCYAapCTBECHHOI'O YHUBEPCUTETA

V]IK 517.518.644
METO/Ibl MOCTPOEHHS ONTUMAJIbHOW BECOBOW KBAJIPATYPHOI ®OPMY.JIbI
THUIA SPMUTA B TPOCTPAHCTBE NEPHOMYECKUX ®YHKIHIT COBOJIEBA W™ (T,).

Coepemennas ROCMAHOBKA NPOOAEMbl ONMUMUAYUU GOPMYT NPUOTUNCEHHO2O UHMESPUPOBAHUSL
3AKTIOYAEMCS 8  MUHUMU3AYUU  HOPMbL  (DYHKYUOHALA NOSPEWHOCMU  (QOPpMYIbl  HA  6bIOPAHHBIX
HOPMUPOBAHHBIX NPOCMPAHCINGAX.

Ipu uccreoosanuu HAURYHWUX GOPMYT NPUOTUICEHHO2O UHMESPUPOBAHUsL, 6 Nepeyio 0uepeod,
BO3HUKAEM GONPOC O CYUIeCMBOBAHUU MAKUX BOpMYL. DMom 60npoc UCCIe008aH 8eCbMa NOIHO, XOMs U
6715eMCcsl 00CMAMOYHO CAOJICHLIM, O 4éM ceudemenbcmeayem o0030p cmametl, 20e ObLIO OOCMUSHYMO
cywecmeeHHoe npoosudceHue 6 e20 peuwieHuu. B pabome paccmampusaiomcs 6ecosvie KEaOpamypHvle
@opmyavl muna Ipmuma, u HatlOeHbl ONMUMATbHLIE KOdQduyuenmol. Pe3yiomam noiyuen ¢ nomowsio
MUHUMUZAYUU HOPMBL PYHKYUOHALA NOSPEUHOCTIU OJIsL 8eCOBIX K8AOPAMYPHBIX (OPMYL Muna Ipmuma u ¢
UCNOTL30BAHUEM HEODXOOUMO20 YCII0BUS IKCMPEMyMA.

Knwuesvie cnosa: keadpamypnas Gopmyna, QyHKYUOHANbHASL NOZPEUHOCMb, NPOCMPAHCHIEO
Cobonesa, 0600WéHHAs QYHKYUA, QYHKYUOHANLHOE NPOCPAHCMEO, IKCMPEMATbHASL (DYHKYUSL.

DAVRIY SOBOLEV FUNKSIYALARI FAZOSIDA W,™ (T,) ERMIT TIPIDAGI OPTIMAL
VAZNLI KUADRATUR FORMULALARNI TUZISH METODLARI

Tagribiy integrallash formulalarini optimallashtirish muammosining zamonaviy formulasi tanlangan
normalangan fazolarda funktsional xatolik formulasining normasini minimallashtirishdan iborat.

Tagribiy integrallash uchun eng yaxshi formulalarni o'rganayotganda, birinchi savol tug'iladi:
bunday formulalar mavjudmi. Bu masala to'liq o'rganilgan, garchi u ancha murakkab bo'lsada, masalan, [1]
maqolasida ko'rsatilgandek, uni hal gilishda sezilarli yutuglarga erishildi. Magolada Ermit tipidagi vaznli
kvadratur formulalar ko'rib chigiladi va optimal koeffitsientlar topiladi. Ermit tipidagi vaznli kvadratur
formulalar uchun xatolik funktsional normasini minimallashtirish va zarur ekstremum shartni go'llash orqali
natija olinadi.

Kalit so'zlar: kvadratur formula, xatolik funksionali, Sobolev fazosi, umumlashgan funksiya, funksional fazo,
ekstremal funksiya.

METHODS FOR CONSTRUCTING AN OPTIMAL WEIGHTED HERMITIAN QUADRATIVE

v (m)
FORMULA IN THE SPACE OF SOBOLEV PERIODIC FUNCTIONS W (Tl).

The modern formulation of the problem of optimization of approximate integration formulas consists
in minimizing the norm of the formula error functional on chosen normed spaces.

When studying the best formulas for approximate integration, the first question that arises is whether
such formulas exist. This issue has been studied quite fully, although it is rather complicated, as evidenced,
for example, by the article [1], where significant progress has been made in its solution. The paper considers
Hermite-type weighted quadrature formulas and finds optimal coefficients. The result is obtained by
minimizing the norm of the error functional for Hermite-type weighted quadrature formulas and using the
necessary extremum condition.

Keywords: quadrature formula, error functional, Sobolev space, generalized function, function space,
extremal function.

BBenenme. Muorue paboTbl, Hanmpumep, [1-9] mnoOCBsIIEHBI KBaIpaTYpHBIM U KyOaTypHBIM
(dopMmynam, B KOTOpbIE BXOJSAT 3HAYEHUS MPOM3BOJHBIX MHTETPHPYEMbIX (QYHKIMHA. Ecnu u3BecTHB He
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TOJILKO 3HAYCHUs (QYHKIHH f(X) B TOYkax X Ha |;, HO U 3HA4YCHHs ©€ HEKOTOPBIX MPOM3BOAHBIX

MOPSIAKOB, TO €CTECTBEHHO, YTO MNPU IPAaBUIBHOM HCIOJIb30BAHUU BCEX ATUX AAHHBIX MOXKHO OXKUIATh
00Jiee TOUHBIN PE3yNIbTAT, UEM B CIIydae B CIydae MCIOJIb30BaHM TOJILKO 3HAYCHUH (YHKIIUH.
B cBsi3u ¢ 3THM pacCMOTPUM BECOBYIO KBaapaTypHYO (popMyiy Tuma JpMura

[P(X)F (x)acx 3D (~2)7 e 1) (x), ®
T a=0 1=1

¢ (PYHKIIMOHAJIOM MOTPEITHOCTH
m-1 N

&) (x)=P(x) & (X) —Z(; 3 oot (x — x(‘)) )

B npoctpanctee C.JI.CobGonesa Wz(m) (Tl), IJIe COOTBETCTBEHHO Cfla) u XY spnsores HPOU3BOIEHBIMU
ko> QULMEHTaMU U y31aMu KBajaparypHoii ¢popmynst (1), f (X) eV\~/2(m) (Tl), T, - omHOMepHEIiT TO, T.C.
OKPYKHOCTb JUTMHBI PaBHOM €IMHHMIIBI , p(X)-BeCOBaH dyHKIMS M @ - TOPSJIOK TIPOM3BOJIHBIX, Ep (X)—
xapakTepucTiueckas GyHkuus 1,,a O (X) - nenbTa QyHkuus Jupaka.

Onpenenenne 1. IIpoctpancTBo sz(m) (Tl) - ompezersieTcsi Kak MPOCTPAaHCTBO (YHKIMH, 3alaHHBIX Ha

OJHOMEPHOM TOpe |, M HMEIOLINX BCe 000OIIEHHBIC IPOU3BOAHBIC HIOpPsiAka M CyMMHpYeMBIe ¢ KBaAPaToOM

B HOpMe [4]:
2

| g (Tl)HZ - Tj f(x)dx | + [k

k=0

A 12
fy ®)

1

A A .
rae f, - kooppuuuentsr Pyppe r.e. =I f (x)e‘z”'kxdx.
Tl
ITocranoBka 3agauu. Kak u3BecTHO, 3ajaya OLEHKH MOTPELIHOCTH KBagpaTypHOW (opmyisl Ha
(GYHKIMSX HEKOTOPOTro MNpOCTpaHcTBa B  paBHOCHIIBHA BBHIYMCICHHMIO 3HAYEHUs HOPMbI (DYHKIHOHAIA
NOTrPEIIHOCTH B CONpsiKeHHOM K B mpoctpanctee B® wim, uto To ke  camoe, HaXoxICHHIO
3KCTPEMAILHON (DYHKIMK JUIS TAaHHOW KBaApaTypHON (GopMysisl. J{iist penienust 9Tol 3a1a4u B KauecTse B

MBI B35JIM TPOCTPAHCTBO Wz(m) (Tl) .

3amada MOCTPOSHHUS ONTHMAIBHBIX KBagpaTypHBIX (opMyd Hax mpoctpaHcTBoMm CoOorneBa Wz(m) (Tl)— 3TO

BBIYHMCJICHUC CJICJJ;y10H.[€I71 BCIINYUHBI:

‘< E(,j’), f >‘
fAL™ (T,)|

'(T).

JJ1st OLIEHKH MOTPEIIHOCTH KBaApaTypHOU (OpMYITBI HEOOXOAUMO PELIUTh CIACIYIOUIYIO 3a/1ady.
3agaua 1. Haiitu HOpMYy (yHKIMOHANAa TOTpemrHOCTH (2) AaHHOW KBaapaTypHOW (opmynsl. [anee,
YTOOBI MOCTPOUTH ONTHMATBHYIO KBaJPaTYpHYIO (GopMyiTy, HEOOXOIUMO PEIUTh CICTYIONTYIO

(@)

o A
3anaua 2. Haiitu Takue 3Hauenus C;, ' u X ), YTOOBI BBIITOTHSIIOCH PABEHCTBO (4).

(4)

f<§>/v\7;m>* (Tl)Hz inf  sup
& X 1 (0

rae Wz(m) (Tl) - CONPSKEHHOE MTPOCTPAHCTBO K IMPOCTPAHCTBY Wz(m

B nacrosimeit paboTte B mpoCTpaHCTBE Wz(m) (Tl) NEPUOINUECKIX (GYHKIMHA MOCTPOCHA ONTHMANbHASL
KBagpaTypHas (GopMmylia M IpuBeAeHa HOpMa (YHKLUHOHAJIA IOTPELIHOCTH IIOCTPOEHHOHM KBaapaTypHOU
(opMynel B CONMPSKEHHOM TMPOCTPAHCTBE V\~/2(m)* (Tl). A Tarke A (QYHKIHMOHAT TOTPEITHOCTH
KBaJpaTypHOH GopMynbsl Tuma OpMmuTa Uid (GYHKIUA Kiacca Wz(m) (Tl) MOJIydeHa OIIEHKY CBEpPXY, U
HaliIeHbl ONTUMANbHBIE KO3 (QUIIMEHTHI KBaJpaTypHOH (hopMyIbl THIA DpMuTa Ipu M = 2 (a = 0,1) .

OtmeTuM, uto 3a1a4a 1 pemena B padote [5], u 3anaua 2 pemena npu & =0 B pabore [13].
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OnrumanbHas KBaApaTypHas (popMyJia B IPOCTPAHCTBE sz(m) (Tl)

B aroif paboTe paccMOTpeHa MHHHMH3AIMsS HOPMbI (YHKIIMOHANIA TOTPEUIHOCTH KBaJpaTypHOM
¢dopmyst (1).
B paborte [5] nokazaHa criemyrorias Teopema.
Teopema 1. KBagpaTt HOpMEI (yHKIIMOHANIA TTOTPENTHOCTH (2) BECOBOH KBaapaTypHOU (POPMYITBI THIIA
~(m _
Opwmura Buza (1) Hax mpocTpaHCTBOM W2( ) (Tl) paBeH:
2

n m-1 N o
e 2 |, mdN 2 1 P - ZCZ (27z-i)!lka62mkx()
ﬁ(ﬁ)/Wz(m) (M) =32 + B g = = S | -
a=0 11 (27[) k=0 k

(@)

Y
rie C,’ - xoadunmeHtsl, X

Gynxuun P (X) .

Teopema 2. OntumanbHas KBamgpatypHas Gopmyrna tuma Opmurta Buma (1) B IMEepHOIAIECKOM

- y31bl KBaapatypHoi ¢opmynsl (1) u FA’k -xko3ppuuneHTsr Dypne

HPOCTPAHCTBE V\~/2(m) (T1) , Ipu M= 2(05 = 0,1) UMEET PABHOOTCTOSIINE y3JIbI X = i, A=12,..,N

0
U paBHble Kodpduuuentsr C = C, =...= Cy = C 31 Cl(l) =c§1) =...=C$\,1) =C(l), KOTOPEIE
BBIPAXKAIOTCS (HPOPMYJIOIL:

27z) N*

P . B LY ©

1 1 1

Nf{1l+———— > —

(272_)4 N 4 ; k4
Hoka3aTeabcTBo. [IycTs B paBeHcTBe (5) m=2, torna a= TL u B 3TOM ciydae (5)

MPUHUMAET CIICTYIONIWIA BU:
A N (4 N (4 2
- N DV I k _ZCzGZW( '~ (27) k Cgl)ezmxu
ﬂ(ﬁ)/wz(m) (M) =|h-26| +——a 22— z = v
71 (272') k=0 k

Teneps npoun3BeaéM HEKOTOpOe MpeoOpa3oBaHre Hall BTOPBIM ClIaraéMbIM B paBeHCTBe (7).

N
HyCTI: ZC}L 750, TOrAa, YMHOXKas YUCIUTCIIb U 3HAMCHATCIb BTOPOro Cjlara€Moro Ha BCIUYUHY

2=1
S - (L
Cs n E C(a) = E C(ﬁ,) , ToTy4Jaem:

2

N N
A e . i)
P, —E c,e”™ +(2ri) k E cgl)ez’”X
A=1 A=1

1
+(27r)4 > x =
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> —(icﬁjigez”‘w +(27i) k (iclj

2

i 12|kx
C 7T

Ao 1 = =i B1 a1
=R -0t ; , ®)
) (27[) k=0 k
rae
()
¢ =2 w L (©)
1
2% >cy
p=1 B=1
N N
OueBHIHO, YTO ZC/I =1 nun chl) =1 (10)
) =

YuureBas (9) u (10), pasercTBo (8) mepenuieM B BUE :

A N 2
o o {83
A=1

~ N N o N N »
R —(ZCﬂJZCleZ”W( ) +(27i) k (Zc(ﬂl)jzc(f)ez’”kx()
4 Z = A o p=1 A=1 | »

2
l:Pk _(ZC ];C eZMkX :I l:(Zﬂ-) k ﬂ:lc(ﬂl)jzizlcg)ezmw )}

1 =
(272')4 k=0 4

(12)

N
1 .
BBogas o6o3HaueHne ZC/1 =X " ZCE) =X, , TOCJIe HEKOTOPHIX YNPOILEHUH paBeHCTBO (2)
A=1 =1

NEPENUILEM KaK IIOJIMHOMY BTOPOM CTENEHU 10 X; U X, .

f<“>/v\7(“‘>*(T)2=[|52—2|5x1+xf]+ ! ZE_+
N 2 1 0 0 272')4k¢0 k4

N N
2|5k X, ZC'AeZnikx(}') ZC'(/Il)ezﬁukx(‘) ZC 27r|kx
- 4 Z /1:14 + : 4 sz = 4 + L 2 X22 —2 (13)
(272') k=0 k (272') k=0 k (272') k=0 k
Nwmes B Buay ycnosus (10) B paBenctse (13) u BCMoNb3ys pe3ynbTaThl paboThl [6], MOTyduM:
~ m * 2 A A
79 N (T,) =[a2—zpoxl+xf]+

1 .4 1 1 1
- — 2P 2 X%} (14)

( Z ) N gt ( N ) =T

3):[60]: MBI YUYUTBIBAIM, YTO CYMMBI:
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JOCTHUTAIOT CBOCTO HAUMECHBIIECIO 3HAYCHMUS, paBHOFO COOTBeTCTBeHHOZ
Z n Z
2 1
k¢0 k=0 k

A . - (@
KOTZIa Y3IIBI x) KkBajgparypHoi ¢opmyinsl (1) paBHOOTCTOsIIME M BCe KOYQPUIMEHTHI C,, TaKKe Cé)
paBHBI MEXTy COOOIA, T.C.:

Ll et w4 TN
C,=—,C =—u X"=—,A=LN. 15
TN Y TN N 1 (15)

I[IpaByto uacte (14) Oymem paccmaTpuBaTh Kak (QyHKIHMIO 3aBUCUMOCTH X, X, U 0003Ha4uM €&

yepes y(xi, X2) T.C

V(%% )=| B =2Px +X | - (

Torma u3 HEOOXOAMMOIO YCIOBUS JKCTpEMyMa MOCIE HEKOTOPBIX yrpomieHud u3 (16) momydmm
CHCTEMY YPaBHEHUH C IByMS HEM3BECTHBIMU X U X, .

1 1«1 R 1 1 <P
14— =S |x=P+— — S &
[ +(27Z’)4 N4g(;k4]xl 0+(27Z’)4 N4g(;k4

(o] “

Pemas cucremy (17) u BBenss HEKOTOpBIE Hp606pa30BaHI/I${ HOCJIEI0BATENRHO HaX0auM X, u X, ,T.€.

( e T

X, = u X, =0. (18)
[ v

1
2 % (16)
e 2y Loy s ETaa

k¢0 k¢0

Iycts C, —% u C() |1-| . A=1N
torma u3 (6) u (15) cmexyer, 9To
¢ =C=..=cy=Cu c’=c!=..=c{)=c".
Otcrona cienyeT, 4To
N N
x=>¢=N¢ u x=>c=N" . (19)
A=1 A=1

IMoncrasiss (18) B (19), HaxomuMm omTUMaibHBIE KO3(D(UIMEHTH KBaAPAaTypPHBIX (OPMYI THIIA
Opmura Buza (1), T.e.

s 1 1P
P(zﬁ)Nk

(guzt]

1
¢ =0, (21)
Y9TO U TPeOOBAJIOCH TOKA3ATh.
OTMeTuM, YTO Ha OCHOBaHHH 3TOW TeOpeMbl | (GYHKIIMOHAI MOTPEIIHOCTH KBaJpaTypHOUH GopMyIbl

¢ =

(20)

(1) onsa pyHkumii knacca V\~/2(m) (Tl) HMMEET OLICHKY:
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A2 AP % m-1 N 2 1
<91 >\s{ fo| +> |, |27rik|2m} { ‘1_ Yo ¢ L.
k=0 =0 =1 (2;7)
m-1 N ) ) 2
zzcga)(zﬂ.l)akaebnx 1
Xz a=0 =1 " }E, (22)

k=0

BruiBon. KauecTBo kBazpaTtypHO# (popMysbl xapakTepu3yeTcss HOPMOH (yHKIIMOHAA MTOTPEIIHOCTH,
KOTOpasi ompenensercs GopMyIou:

_ ‘<6N,f>‘
~% /8

Ona sBusiercs (DYHKIMEH HEU3BECTHHIX KO3(DQUIIMEHTOB W Y3JOB, MO3TOMY IS BBIUYUCIHUTEIBHON
MIPAKTHKH TIOJIE3HO YMETh BBIUMCIHTH HOPMY (DYHKIIMOHAJIA ITOTPEITHOCTH U OIeHUTh €. OThICKaHne MHUHIMYMa

(4)

HfN/B*

HOpMbI (hyHKIHoHana norpemsocti 1o C, 1 X'/ ectb 3aa4a Ha uccieoBanne (yHKIMH MHOTHX TIEPEMEHHBIX

Ha DKCTPEMYM.
2
Buauenns C, u X , pealH3yroIlue 3TOT MHUHHMYM, ONPENENAIOT ONTHMAaNbHYIO ¢opmyny. Takum

00pa3oM, ONTUMATBHOW KBaIpaTypHOU (popMynoii MbI OyaeM CYMTaTh Takylo, B KOTOPOH MpH 33JaHHOM YHCIIE
y3moB N (yHKIMOHAN MOTPEIHOCTH UMEET HAUMEHBIITYEO HOPMY.
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INA®HUEB TypcyHn PyctamoBuny CAJIMMOB Py3u6ex Hacum yrim
3aBenyromuii kadenpoit nHGOPMaIMOHHBIX Maructpast
cucreM 1 IU(poBhIX TexHoNIornKu byxapckoro Byxapckoro rocynapcTBeHHOTO
roCyJapCTBEHHOI'O YHUBEPCUTETA YHHUBEpPCUTETA

AJI'OPUTM COIIOCTABJIEHUA OTIHEYATKOB ITAJIBIIEB

Hccneoosano npumenenue wabioHo8 omnevamkos naibyes 6 3HAUUmMenbHol cmeneHy npumMeHsemcs
60 MHO2UX O00NACMAX, MAKUX KAK KOHMPOIbL O00CMYNA U AOMUHUCMPUPOSAHUE UOCHMUDPUKAYUOHHBIX
oannwix. OOHAKO 2MO CEA3AHO C HEKOMOPOlU NpoOIeMOll a8MOMAMULECKO20 PACNO3ZHABAHUSL OMNEYaAMKO8
nanvyes, u NOIMOMY MO NPUBELO K UCNONb308AHUIO HAUDONIee U3BeCMHO20 Memood, KOMOPLIM A6IAemcsl
buomempuueckasn udenmupurayus. Llenvto 5mozo ucciedosanus 16aemcs 0030p CyWecmayouwux cnocobos
PACNO3HABAHUS PUCYHKA OMNEYAmKa Nanibyd.

Knioueevie cnoea: uiemp Iabopa, conocmagienue omneuamkog naivyes,  YayuuieHue
U306paicenus, cecMeHmayus.

FINGERPRINT MATCHING ALGORITHM

Research on the application of fingerprint templates is largely applied in many areas, such as access
control and identity administration. However, this is due to some problem of automatic fingerprint
recognition, and therefore it has led to the use of the most well-known method, which is biometric
identification. The purpose of this study is to review existing fingerprint pattern recognition.

Keywords: Gabor filter, fingerprint matching, image enhancement, segmentation.

BARMOQ IZLARINI IDENTIFIKATSIYA QILISH ALGORITMI

Barmoq izlarini identifikatsiya gilish bo'yicha tadgigotlar asosan tashkilotlarda kirishni boshqarish va
identifikatsiyani boshqgarish kabi ko'plab sohalarda go'llaniladi. Biroq bu barmoq izlarini avtomatik
aniglash bilan bog'liq ba'zi muammolar bilan bog'liq va shuning uchun biometrik identifikatsiya gilish eng
mashhur usuldan foydalanishga olib keldi. Ushbu tadgigotning magsadi mavjud algoritmlarini ko'rib
chiqish.

Kalit so'zlar: Gabor filtri, barmoq izlarini solishtirish, tasvirni yaxshilash, segmentatsiya.

BBenenue. B Hamm nHUM, ¢ pa3BUTHEM TEXHOJOTHH, HACHTU(DUKAIUS JIOACH 110 OTIeYaTKaM MabIIeB
cTalia mpomie Omarofaps MCIONB30BAHUI0 OHOMETPUYECKHX YCTPOWCTB, KOTOpPbIE HWACHTU(UITUPYIOT
YEJIOBEKa M0 pa3jMYHbIM PUCYHKaM €ro MajblleB, XOTS 3TO CBA3aHO C HEKOTOPHIMH NpOOIeMaMu,
CBSI3aHHBIMH C CYIIECTBOBAaHHEM aBTOMATUYECKOH CTPYKTYPHI OTIEYATKOB MAaJbIEB, YTO JeiaeT padoTy IO
HIAEHTH(PHUKAIMH OCOOEHHO HMHTEPECHOM, a Takxke ciokHoi [1]. Bmaromaps TexHOJOTHSIM OCOOEHHOCTH
JIOfel  Paclo3HAOTCS MyTéM HM3YyYeHWs pPHCYHKa WX OTIMeYaTkoB majibleB [2]. Hcmomb3oBanwue
OMOMETPUYECKIX TEXHOJOTHHA OyAeT MpOJOIKAThCA B TEUEHHE MHOTHX IOCIEAyommX JeT. OTnedaTok
majplla 4YeloBeKa HISHTHU(HUIMPYETCS Ha OCHOBe rpeOHedl W pa3aBoeHWi. DTO TO3BONMIIO OpraHam
BHYTPCHHUX A€ UMCTh BO3MOYXHOCTDH BBIABJIATH HPECTYITHUKOB U UX MMOBCCIHCBHLBIC OIICpAIUN.

CylecTByeT MHOKECTBO METO/OB, HCIIONb3yeMbIX B OO0NAacTH HICHTU(UKAIMA U CPaBHEHUS
M300pakeHUH OTHedaTKkoB naibleB. COOTBETCTBHE JAHHOTO METOJa BKIIOYAaeT B ceOs HECKOIBKO JTaIoB,
HaIpuMep, CErMEHTAINIO YITYYIIeHs, YIaJeHHEe N30JAINN XapaKTePUCTHK CPABHEHUS CPENN APYTHUX.

Acugpom HMxbanm XaHOM C TOMOIIBIO JPYTHX pa3paboTaHa METOAMKA PACIO3HABAHMS OTIEYATOK
MaJIbIIeB, OCHOBAHHOTO HA MEHBIIIEM, KOTOPHIE AETAIH, a TAKKEe TOYKH Pa3AeNeHHs yIAISFOTCS C TOMOIIBIO
METOJla MEepeKPECTHON Hymepaluy. TexHuKa, B TaHHOM Cily4yae, MCMoJib3oBaja OKHO 4 Ha 4 B OTJIMYHE OT
okHa 3 Ha 3, yTOOBI UCKITFOUUTH MOA00HBIE TOUKH. [lepen ynydlieHneM U300paskeHUs mpoliecca yAaleHUs
BBITIOJTHSCTCS pa30aBiicHuEe OWHApU3AlMY W TINATENIbHAS MapKUpoBKa. [loBTopstomascs Touka pas/eieHus
okHa 3 Ha 3 oOHapyXHWBaeTCs W YCTPAHSICTCS C MMOMOIIBI0O METOAAa YCTpaHEHHWs JOXHBIX aeraneit. [locme
NPUMCEHCHHUA TMPEAJIOKECHHOTO PCHICHHUA KOJIMYECTBO AYTCHTUYHBIX TOYCK pasACJICHUA YBCINYUIIOCH
mpuMepHO Ha 55%, BKIIIOYast Bce paHee MOTePSHHbBIC TOYKH pas3jaeneHus[3].

AnamoMm Bantuerom paspaboraH mMeron, KOTOpbIA 3()()EKTHBHO MCHONIB3YET €BKIHMIOBO PACCTOSHUE
pY  Paclo3HABaHWUM OTIEYATKOB MaJbLEB. EBKIMIOBO pACCTOSHUE ONpEACIsSeT paspbiB  MEKIY
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HEHTPATBHBIME O0JACTAMH OTHOCHTEIILHO MEJIOUeH IeneHus Onmkaiiiero cocema. OTOT METOJ| OYEHb
3(¢(peKTUBEH B TOM CMBICJIC, YTO OH CBOJUT K MUHMMYMY KOJHUYECTBO BEKTOPOB MPU3HAKOB, B TO XK€ BpPEMs,
n30erasi mpo0JIeMbI MOBOPOTA, & TAKKE TEOMETPUICCKUX U3MEHEHUM Ha 3Tarle MPUCOCTUHCHUS N300paKeHUS
oTrnevyaTka manblia. /IaHHBI METOJ| M3HAYANBLHO YCTAHABIUBACT M YJIYUIIAeT ICHTPaIbHYIO TOUKy. [locie
yIAICHUsI XapaKTEPUCTUK YCTAHABIMBACTCS EBKJIHMJOBO PACCTOSIHHE. 3aTeM MPOBOJIMTCS TPOIECC
HOpPMAaJTH3AIK B COOTBETCTBHH C COKPAIIEHHEM E€BKJIM/I0BA paccTosHus [4].

PCA (Principal component analysis - ananu3 0CHOBHBIX KOMIIOHEHTOB) HUCIIOIB3YETCS ISl TTOJTYUCHUS
AHATTMTUYECKAX XAPaKTEPUCTUK PEHTAOCIbHOCTH HHBECTHIIUM, YTOOBI COCTABUTH BEKTOpP XapaKTECPUCTHK.
AHanmm3 0OCHOBHBIX KOMITIOHEHTOB TpeoOpa3yeT cxocTBO MXN B BEKTOpHBIE MOJYIIH B CTPOKAX M CTOJIOIAX.
AHaH3 TJIABHBIX KOMIIOHEHT HOPMAJIM30BAJI BEKTOPHI MPU3HAKOB, BHIOPAB BEKTOPHI, KOTOPHIC MPOSBIISIOT
HeoObIuHbIe XapakTepucTtuku. 3nech PCA BeimonHsiercs Tonbko B ROIL, B oTiu4ume ot Becero n3o0pakeHus
oTIieyaTrka majbiia. EBKINI0BO pacCTOSHUE MEXKIY ABYMS BEKTOpPaMM MPHU3HAKOB, MoiydeHHbIX u3 ROI,
BBIYHCIISICTCS TOCJIC NMPUMEHEHHUS aHalM3a IJIaBHBIX KOMIIOHEHT. DTOT METOJI OCHOBAaH Ha LIEHTPaIbHON
TOYKE CXOJACTBAa OTIIEYATKOB TMAJBIEB, IOCKOJBKY H300paKEHUS HHU3KOTO KadecTBa CIIOCOOCTBYIOT
HEBO3MOKHOCTH OIPEICIIUTD IIEHTPaIbHOE TosIokeHue[5].

CoBnajeHue 0OTHEYaTKOB mNajbleB. [IprMeHeHHE 3aKOHA YCIENIHO WCIOJIb30BaJI0 CpPAaBHEHHUE
OTIICYAaTKOB MAaJIbIIEB OoJjiee cTa JieT. B HacTosiee BpeMs 3TH 3HAHUS IIUPOKO UCIONIB3YIOTCS BO MHOTHUX
o0JNacTsIX, TaKMX KaK aJIMHHHUCTPUPOBAHHE TMEPCOHAXKEH, a TaKKe peryaupoBaHUE JOMYyCKa.
ABTOMaTHYECKas CTPyKTypa Pacrio3HaBaHHe OTIIEYATKOB MANBIEB W WACHTH(QHUKALUS SBISIOTCS TIIaBHBIMU
3aJa4yaM¥ AaBTOPH3AIIHH MTOJIB30BaTeNIeH HHPOPMAITHOHHBIX CUCTEM U B HaIlIK AHU [6].

HaunGonee pacnpocTpaHéHHBIM W IIMPOKO HCIOJNB3yEMbIM METOJIOM PACIO3HABAHUS OTIICUYATKOB
MAJBIEB SBISIETCS OMoMeTpuyeckas uiaeHTuukanus. Ha ceromHsuHuil 1eHb CYIMECTBYET TPH OCHOBHBIX
MOJIEIH OTIICYATKOB MajIbIICB:

*Apku (5% HaceneHus);

* [{ukier (70% HaceneHwus);

* 3aBuTKH (25% HaceneHus).

OTrneyaTky MajbleB OCTAIOTCS HEM3MEHHBIMU Ha MPOTSHKCHWU BCEHM JKU3HU YenoBeka. Jleranwu,
IIMPOKO HMCIIONIb3YeMBbIe JIs PacIio3HaBaHU OTIEUYATKOB MAIBIEB U KiaccuuiupyeMble Kak OudypKramus u
okoH4aHue rpeOHs. CorocTaBieHNe IeTallell UCTIONb3yeTCs Al CPABHEHHUS JAaHHBIX M1a0J0Ha C OTIEYaTKOM
nanbia. Jns 3ddexkTuBHOrO mpoiecca CONOCTaBICHUS JOOBITHIC JAaHHBIC XPaHATCS B MaTPUYHOH
KOMITOHOBKe[ 7].

EcTh Tpu KOMIIOHEHTa, KOTOPBIC MOTYT OBITh MOJNYYSHBI U3 IOPTPETA OTIEUATKA MAbIA:

* PacmonoxxeHue OTIEYaTKOB TMANbIEB OrFPOMHO U JICTAJM3UPOBAHO, Kak TpeOeHb W TUI
KOH(HTYypaLumy;

* Menkue eTaliv, OTMEUAIONIHe, B KAKUX Pa3IBOCHHBIX CKJIaJIKaX WM B KOHIIE;

o Otepctusi (HOPMBI KPOMKH 3apOKIAIOMIETOCS TPEeOHS, CKIAIKM TPEUIWH, a TakkKe IpYyrHe
JIOJITOBEYHBIC JICTAH.

OenepanbHoe  Oropo  paccienoBanmii B CoeauHeHHbIX [llTarax aBTOMATHU3UPOBAIO CHCTEMY
pacro3HaBaHUs OTIIEYATKOB IMAaJbIICB, KOTOpas SBISETCS KPYHMHEWIIEH B MHUpE CUCTEMOH pacro3HaBaHUS
ornieuatkoB mainbiieB. C 1999 rona otnevatku nmanbies 60 MIJUTHOHOB YeJIOBEK coaepxkarcs B ctpane [AFIS
(anrn. Integrated Automated Fingerprint Identification System — uHTerpupoBaHHasi aBTOMAaTH3HPOBaHHASI
chucTeMa WICHTU(UKAIMK OTIEYATKOB) C COOTBETCTBYIOIIEH aeMorpadudueckoll MHPOpMANUEl U Jal0T
Oe3neiicTByOIIee MEUYaTHOE paccieIOBaHUE I YTOJIOBHOTO PAacClIeIOBAHUS M JOKYMCHTAIUIO B JCCATH
9K3EMIUTAPAX [UIS UACHTH(OUKAIINH T003PEBAEMBIX U TIOATBEPIKACHHUS OT HaceaeHus B eom|[8].

B 2008 rogy ®enepanbHoe OIOpO pacclieIOBaHUN MPUCTYIHIO K MOJCPHH3ALMU UHTETPUPOBAHHON
ABTOMATHYECKOM MCHTH(PHUKALINY OTICYATKOB MAJbIIEB 0 CTPYKTYPhI JOKYMEHTAIMH CIICAYIOIIETO YPOBHSI,
KOTOpasi 00ECIICYUT JIOTIOTHUTENBHYI0O OHOMETPHUYECKYIO CTPYKTYPY, BKIIOYAIOIIYIO OTICUYATKH JTaJOHeH, a
TaKke neyaTh Ha jue[9].

Koxa Hammx nagoHed M MOJOIIB MUMEET PHUCYHOK, MOXOKUUW HAa MOTOK CKIAJAOK WU BHAOUH. OTH
MaNWUIO3HbIe Kpas, OOHApYKCHHBIC Ha TalbllaX, Ha3blBaeMble (DPUKIIMOHHBIMU CKIIQJKAMH, YIy4IIAlOT
3axBaT M3JCTHS JIAJOHBIO 32 CYET KYMYJSITUBHOI'O WCTHpAHHs, a TaKXKe OO0JIErJaroT (QU3U4ecKoe
o0HApyXCHUE HA OCHOBE MOBEPXHOCTHON CTPYKTYPBL. DTOT IIA0JIOH crrba OOKOBOU MaHEeNnu OOBICHSIET X0/
U CYTh BHIIIEYHOMSHYTHIX GyHKmui [10].

JIOTIOJIHUTENIBHBIM Ba)KHBIM B TOMOIIM TpPeOHS HCTHpAHUS SBISETCA HACHTU(DUKAILIUSA JHOICH.
PacrnionosxeHue, OCHOBaHHOE Ha COMPOTHBIICHUU CKJIAJOK KAXKIOTO Maiblla, OCTACTCS MCKIIOYHUTEIBHBIM U
MOCTOSIHHBIM, YTO MO3BOJISIET €My CIY)KUTh 3HAKOM MPH3HAKA MACHTU(HUKAIMU MOJb30BaTes. Vcmonb3yst
OTIICYATKH MaJIbIICB, MOKHO OTJIMYMTH OJIHOSIMIIEBBIX OJIN3HEIIOB 110 PUCYHKY MX OTIIEYAaTKOB MaJIbIICB.
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SIBHBIE MOBPEXIEHUA, BKIKOYAIONINE CHUHSKH M MOpPE3bl Ha HAPY)KHOW YacTH Majbla, BPEMEHHO
U3MEHSIOT MOJIENh B MIOBPEKICHHON YaCTH: MPH 3KUBJICHUN TPABMBI BUIHBI CHCTEMBI BHE3AIMHBIX CKIIAJIOK
[11].

[IpaBuTENBCTBA MHOIMX TOCYAApCTB YEpPE3 COOTBETCTBYIOLIUE YUYPEKICHUS, YINOJIHOMOYEHHBIE
NOANEPKKUA 3aKOH U TMOPANOK, HCIOJIB3YIOT OTIEYaTKW MajdblUEB JJS BBISBJICHUS BHHOBHBIX B
MPECTYIUICHUX, & TAKXKEe B OOBIUHBIX IENIX WACHTU(UKAIUMU. Bo BCeM MHUpE MCIOIh30BaHUE OTIICUYATKOB
MaBIEB OBIJIO OYECHB BAKHOM MPOIEAYPOH IO IBYM OCHOBHBIM mpuunHam [9]:

* BrisiBnenue nin pa3zo0raueHrie BAHOBHBIX B JAHHOM MPECTYIUICHNH;

* BrIsiBJIeHHE CEPUIHBIX MPECTYITHUKOB, YYaCTBYIOIINX B PA3JIMYHBIX MPECTYIHBIX AEHCTBUIX;

MeTtoabl conocTaB/ieHusl 0TNEYATKOB NaJableB. B mporecce pacrno3HaBaHus OTIIEYATKOB HaNbIIEB
OBLIO MPUMEHEHO MHOXECTBO METO/I0B. ba30oBoe COOTBETCTBHE MEKIY MOACISIMHU OTIICYATKOB MAIIBIEB IS
UIeHTU(GUKAINY, a TAK)Ke MHOTHIMH YK€ M3BECTHBEIMHU MOJICTISIMU HE OYyAeT COONIOAaThCsI TIOJDKHBEIM 00pa3omM
M3-32 BBICOKOH BEPOSTHOCTH OIIMOOK. B 3TOH CTaThe UCCIEAYIOTCS ABa BAKHEHIIUX METOJA MOIYYCHUS
OTIICYATKOB MaJIbIICB:

e Meroj, OCHOBaHHEIHN Ha I1a0I0HAX;
e MeTod, OCHOBAaHHEIN HA MEIbYANIIMX JACTAJIAX.

MeToqpl, OCHOBAaHHBIE Ha JAETaNsIX, OOBIYHO OCHOBaHBl HA YCTAHOBJICHWU COBNAQJCHUN MEXIY
TOYKaMH MeJIoueii Ha MepBOM H300paKCHUH OTIEYaTKa maibiia u rnepBoi koruu [12]. CucteMbl 0OBIMHO
3¢ (peKTUBHO PabOTalOT ¢ BHICOKOKAUECTBECHHBIMU H300pPaKCHUSAMHU OTIEYATKOB MAJbIEB U JIOCTATOYHOU
IUIOMIAbI0 OTIIEYaTKa Tallblla. JTO 3HAa4YeHHWe Ooyiee BBIPAKEHO B Tallbl[aX, KOTOPhIE WUMEIOT HHU3KOe
BHYTpEHHee Ka4eCTBO, B KOTOPHIX TOIHKO MOJMHOKECTBO MENoUYeil MOXKET OBITh JOOBITO M MCIIOIH30BAHO C
YIOBJIETBOPUTEIBHON HaIeKHOCTHIO [13].

Js manpHemero pa3BUTHS 3TOTO alTOPUTMa MBI IIpejlaraeM aJirOPUTM aJIallTUBHOTO CTJIaKUBAHUS
OKHA CJIIBUTa B KayeCTBE OCHOBBI I ITOJCH HAKJIOHA OTIIeYaTKa IIajibIla, 3aBHUCAIINX OT HAJCKHOCTH
HaKJIOHA OTIeYaTKa najbla. Eile oqHuM METOA0M OciadiieHus OTHEYAaTKOB IAJbIEB SIBIIETCS MeIHAHHBIN
¢bunbTp [14].

®dopma OILIGHKM OTIEYATKOB TMAajbIICB BBIYUCISET COBMAJAIONIMNA OaJl MEXIY ABYMS Pa3HBIMH
OTIEYaTKaMH TAIBIIEB, KOTOPHI OOBIYHO SIBISICTCS BBICOKHM JIJISI OTIEYATKOB OJHOTO IAJbIla, a TaKKe
HU3KHUM JUIS OTIICYATKOB Pa3HBIX MaiblieB. KOHTPACT OTNEYAaTKOB MANbBIEB SBISETCS OONBIION MPoOieMon
pacro3HaBaHUs MOTHBA B PE3yJIbTaTe OONBIINX pPa3IUYMil BHYTPU Kiacca (pa3indyusi BO BHEIIHEM BUJIC
OTIIEYaTKOB OJHOTO M TOTO € MaJIbIIa) 1 OTPOMHOTO CXOJICTBA MEKy BHEIITHUM BHJIOM OTIIEUYATKOB Pa3HBIX
maneiieB. OCHOBHBIMU TPUYMHAMHU HAOIIOJACMBIX BapUaliid MOXKHO OTHECTH PACIIOJIOKEHUE IalbIIEB C
YBaXEHUEM K UYBCTBHUTEJIBHBIM YacCTsIM, a TAK:KE COCTOSIHUE MaJbLEB ¢ TOYKU 3PEHUS CYXOCTU WK MOPE30B
koxu. CyIIecTByeT TpH TUNA MabJIOHOB OTIEYATKOB MAJBIIEB.

KoHTpacT oTIe4yaTkoB majblieB 3PPEKTUBHO HMCIIOIB30BAICS B TCUCHHE OYCHB JIOJITOr0 BpeMeHH. B
COBPEMEHHOM MHUPE MOKHO HAWTH PA3THUYHBIC MPIIOKCHUS, HAIPUMED, I KOHTPOJIS MOCTYIA, a TaKkKe
IUISL CHCTEM yTipaBiieHusl uiaeHTu(ukanueidr. OCHOBHOM TeCT UIsl TIOJEBBIX HCCIEAOBAHUM, KaK OOBACHSIOT
aBTOPBl, OCTAETCi B ONUCAHUM AaBTOMATHYECKOHM CHUCTEMBI, HCIOJb3YEMOH MJi1 CUYUTBIBAHUS U
UICHTU(DUKAIIMY OTIIEYATKOB MAJIBIIEB, KaK MTOKa3aHO Ha PUCYHKE 1.

Ha nayanpHOM 3Tame AOKYMEHTHPOBAHHS 4YENOBEK MPUKACACTCA K JATYUKY, KOTOPBIM MPOU3BOIUT
OTTHCK 3alpoca B BHJIE TyOIUKaTa OPUTHHAILHBIX OTIEYAaTKOB HaNbIeB. [IpencraBienue 3ampoca IoMoraeT
B TIPEIOCTABICHUHN TOAPOOHBIX TOYEK, YTOOBI MOXKHO OBUIO YCTAaHOBUTH CpPaBHEHHE MEXTY 3aIllpOCaMU,
3aJJaHHBIMU C MA0JOHAMU, yIKE PACIIOIOKEHHBIMH B 0a3e JaHHBIX, UCIIOIB3YEMOH IS IeJei perucTpalivm,
YTOOBI MOJIYYUTh TOYHOE KOJIHMYECTBO MOAPOOHBIX TOYeK. [IOCKONBKY CYIIECTBYeT MHOTO DPAa3JINYHid,
BO3HHUKAIOIIUX B pE3yJbTaTe CXKATHs, a TaKXKe pa3MElIeHUs OTIEYaTKOB MalblEB, MEJIbYalliie TOYKH,
MIOJTYdCHHBIC Ha MOJEIH, a TaKXKe OTIEYATKH MajbIeB JOJDKHBI OBITh 3allMCaHbl 10 COOTBETCTBUA. Ilocme
TOT0, KaK OTIIEYaTKH NaIbIEB MPUBECHBI B COOTBETCTBUE, H3MEPUTEIh YCTAHABIMBAET (DaKTUIECKHUIT HOMEP
COOTBETCTBYIOLLEH TPYIIbI JeTanedl U3 ABYX, KOTOPbIE HUMEIOT OAMHAKOBOE IMOJIOKEHHE U TPACKTOPHIO.
Bakneiiimas (pyHKIMsSI CHCTEMBI 3aKJIIOYAeTCsS B TOM, YTOOBI YIPABIATh HACHTHU(HUKAIMCH I0JIb30BATEIs,
CBSI3BIBAS CUET UTPHI C 33JAHHBIM JTUMHUTOM, YCTAHOBIICHHBIM aIMUHHACTPATOPOM.
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Ausroput™ Minutiae

Cencop

*

Hatineno
COBHAJIEHUSI

0a3a TaHHBIX
perucrpanuu

Pucynok 1. CucreMa uaeHTH(PUKANNH OTHEYATKOB NAJIbLEB

CpaBHeHHe MeTOla, OCHOBAHHOIO HAa IIA0JIOHAX, M MeJbyaiiux aeransix. HawubGornee
3G GEKTUBHBIM M TOYHBIM METOJIOM TOJTyYCHHST OMOMETPUYCCKUX JAHHBIX SIBIACTCS CPABHEHUE OTICUATKOB
nayibleB. JIMUHOCTh YenoBeKa JIETKO YCTAHABIIMBACTCS, MOCKOIBKY OTIEUaTOK Malblla OMOraeT B mpoliecce
pacriosuaBanus [15]. Urto kacaercs anmroputma MeToza Minutiae, To w3 M300pajkeHMs OTIIEYaTKa Maiblia
yIAJSIFOTCS.  TOJBKO JIOKalbHbIE O0BEKThI. C JAPYroil CTOPOHBI, METOJA CpPaBHEHHS PHCYHKa OOBIYHO
HCTIONB3YET BCIO 00J1aCTh, MOKPBITYIO H300paXKEHUEM ¢ OTrevaTka nanbia. OH 3GGEKTHBHO HCIOIb3YET Kak
JIOKaJIbHBIC, TaK U TJI00aTbHbIC XapaKTEPUCTHUKH, CBSI3aHHBIC C TAHHBIM W300pa)KCHUEM OTIEYaTKa Maibla.
Mero/MKa HOBOTO aaropuTMa MOAPA3IeseTcsl Ha TpH dTana. [lepBblii 3Tan BKIOYACT B ce0sl yaydllIeHHEe
H300paKEHUST C TOYKM 3PEHHUS KAauyecTBa C YCTAHOBJICHHBIMH TPEACIbHBIMH 3HAYCHUSAMH, a TaKKe
YMEHBIIICHUE TPOMOPIHOHAIFHOTO MPOCTPAHCTBA W300paKEHUS] OTIEeYaTKa Malblla IyTeM IMPOBEACHUS
COOTBETCTBYIOILIETO aHAJIN3a OCHOBHBIX MMapaMETPOB WJIM KOMITOHEHTOB. AHAJIM3 OCHOBHOI'O KOMITOHEHTA
COJICPYKUT OCHOBHBIC KOMITOHCHTHI B MPOCTPAHCTBE MEHBIICH Pa3sMEPHOCTH MO OTHOUICHHIO K JaHHBIM
BBICOKOT'O 3HAUCHHS.

Ha BrOpOoM »3Tame  Merona,
OCHOBaHHOTO Ha MIa0JIOHE, BEKTOPHI
MPU3HAKOB YAAISIOTCA U3 M300pakeHHsI
oTIeyaTKa Manblia, a Takke GopMUpyoT
KapTy TPU3HAKOB C HCIOJB30BAHUEM
¢unerpa  labopa.  Tperuét  sran
METOJMKH B OCHOBHOM CBSI3aH C
BBIUUCIICHHEM EBKJIHMJOBA PACCTOSHHUS
MCXKAY [AByMsA TOYKaMM Ha KapTax,
YTOOBI YCTaHOBUTH, €CTh JIM KaKOe-JIIM0O
CXOJICTBO MEXIy HW300pKCHUSIMH HWITH
Her [6]. N3o0paxxeHne ormevarka
MabIa 0OBIYHO COCTOUT U3 METbYANIIINX
TOYEK, JOJWH, TpebHeH, a TaKke
JIOKAJIBHBIX U FJ'IO6aJ'II)HI)IX CBOICTB.
MarneHbpKkie JIMHHH Ha HW300paKeHUH
OTIeYaTKa Tajiblia NpeAcTaBiIsioT coboii  PucyHok 2. @opMupoBaHHue 0THEYATKA NATLLA
caMylo KpomeyHyo Touky. Campbrit

MNepeceyeHune
Aapo

PazpBoeHue

OKOH4YaHue rpebHs

OcTpoBOK
denbTa

MopuctocTb
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BBICOKHH Kpail Ha N300payKeHUH MPEACTABICH EHTPAIBLHOM YacThi0, KOTOpasi pacloIoKeHa BO BHYTPEHHEH
obnactu. JlonvHBI Ha U300paKEHUH TPEACTABICHBI OSIBIMU JIMHUSMH, B TO BpeMsI KaK Kpasi IPECTaBIISIFOT
c000ii YepHYIO YyacTh U300pakeHH s, KaK TIOKa3aHo Ha pucyHke 2 [16].

@®oHOBOE MPOCTPAHCTBO COCTOHMT M3 IIyMa, B TO BPeMs Kak INEPeAHUH IUIAaH COJEPKUT OOJIBIIYIO
qacTh MHpopManuu. ['mobanbHas (QyHKIMOHATIBHOCTH CONEPKUT IOJTHOE (OPMHpOBAHUE H300paKEHUS
OTIeYaTKa TMajblla, B TO BpPEeMs KakK JIOKAJbHBIC XapaKTCPUCTUKH B OCHOBHOM IIPEICTABISIOT COOOit
OTJICJIbHBIC 00J1aCTH N300pakeHNs, KaK IToKa3aHo Ha pucyHke 3(0).

Pucynok 3. CermeHTAIMS OTIIEYATKOB NMAJIbIEB: 2-BX0JHOE N300paxeHHe; 0-BbBIXOHOE
u3o0pakeHmne

CymecTByOmuid anropurm. Texkymuii aropuT™ OCHOBAH Ha TOYKE 3PEHUS MEJIOYEH W UCIOIb3yeT
JIOKaJIbHBIC XapaKTEePUCTUKU N300PaXKEHNUsI, YTO MPHUBEIO K HETOYHBIM BBIBOJIAM, IMTOCKOJIBKY OH BKITIOYAET B
ce0s1 HEKOTOphIE YacTH H300paKeHUs OTIeYaTKa Majblla M OMYCKAaeT HEKOTOPble KOHKPETHBIE TOYKH,
KOTOpPbIC >KU3HEHHO BaKHBI JUIS COIMOCTAaBJICHHsS H300paXKEHHH OTNe4YaTkoB nanbleB. [Ipemiaraemslit
QITOPUTM 3aBHCHT OT WIA0JIOHHOTO TMOJX0Jd, KOTOPBIM BKIIOYaeT B ceOd MoimHOoe (OPMHPOBAHHE
n300paKeHUsl OTIeYaTKa Majblia. DTOT alrOPUTM HCHONB3YeT KaK JIOKallbHOE, TaK W TJ00aJbHOE
TpaJULHOHHOEe H300paXKeHHe oTrevaTka najipia [17]. HaneceHue mbuin U Maciia CioCOOCTBYET MOSIBICHUIO
oIyMa Ha M300paK€HHM OTMEYATKOB IajbleB NPH OOHAPY)KEHUHM OTIEYaTKOB MAJIBLEB C IOMOLIbIO
JaT4uKoB. lcronbp3oBaHWE NAaTYMKOB C HHU3KMM KAadyeCTBOM INPUBOJAWT K HMCKAKEHHUIO H300pa)KeHUs
OTIEYaTKOB MaiblieB. Mcmonb3oBaHue ynydiieHUs M300pakeHHs TapaHTHUPYeT, YTO BCE BUABI IIyMa U
HeratuBHBIX ¢ dekToB 3 dexrnBHO ynamstorces. [Ipodbenst n pa3peiBbl B M300pakeHUH OTIEYATKOB MATBIIEB
[IPEICTABISIIOT CO00H JIOKHBIE IeTand. Bo MHOTMX ciy4asx 3TH HPOMEXYTKH BO3HHMKAIOT BO BpEMs
UCTOHUYEHHS U OnHapu3anuu. OHU MOTYT OBITH yJalIeHbI C TOMOILBIO0 TPUMEHEHHS HCKYCCTBEHHBIX METOJIOB
ynaneHust Menoderd. [lonck MenpyaIinX TOYEK KOPPEISLMU CO3MAET MPOOJIEMBI U YIOPOXKAET aIrOPHTM.
Jeranu coBnaaeHus HE MMEIOT 3HAYECHHUS, €CJIM JIBA OTIEYATKA I1ajblieB, KOTOPHIE NEPEIUICTEHbl BMECTE,
o0bemHeHbl. OIHAKO OHM JOJDKHBI HAHTH MEIOYH, CBSI3aHHbBIC C OMHUM H TeM ke aapecom [18] .

B Hamem airopuTMe MBI HMEEM JeN0 C YETBIPbMS JTallaMH IpeJBapUTeNbHOH 00paboTku u
mocIneAyIome 00paboTKH CIeAyIOImHUM 00pa3oM:

1. Yayuymenue uzodpaxkenus. [lepen u3BiedeHneM aeraneii HeOOXOAUMO YIyUIIUTh HU300pakeHHE
Ha HEKOTOPBIX H300paXCHUSX OTIEUATKOB MajblleB HHU3KOTO KayecTBa. YIIydllIeHHE H300pakeHUsI
JOCTUTaeTCsl C MOMOIIBI0 METOAA PETYINPOBAaHUS MHTCHCUBHOCTH, OCHOBAaHHOTO Ha Ipeneiie. DTOT METOX
KU3HEHHO BaKEH AJISI U3MECHEHHS YPOBHEH MHTEHCHBHOCTH HM300pa’keHMs OTIIeYaTKa Majiblia. BemuumHa
CcWiIbl uM3MeHsiercss oT ypoBHeu (ot 0 mo 255). Ilocie BBIOOpa 3a7aHHON O0JACTH OH CO3/1a€T YPOBCHD
MPOYHOCTH TOM 3a1aHHOI 00JaCTH M BBIIACT MpeIebHbIC 3HaUeHus ypoBHeit npounoctu [19]. TlpeaensHoe
3HA4YEHUE ONpPENeNieT, CKOJIbKO CHIIbI MM MHTEHCHUBHOCTH HEOOXOIMMO U3MEHUTH UM HET.
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2. CermenTanusi u OuHapu3anms. [Iporecc OnHapu3amu BKIIOYaeT B ce0s MpeoOpa3oBaHUe CEeporo
n300paKeHUs1 B IBOMYHOE U300paKeHUE, YTOOBI YIYUIINTh KOHTPACT MEXKAY JAOJIMHAMH, a TAKKe TPeOHIMU
B M300paXCHUU OTIEYATKOB MaiblieB, YTO MPUBOJUT K HW3BJICUCHUIO Menodeid. [lpoliecc OmHapu3anuu
OIIpe/ieNsieT 3HAaUeHHEe BCEX IMHUKCENed B Mpeienax yIydIIeHHOTO W300pakeHMs OTIeYaTKa IMalblla, U eCIH
mudpa BeIHKa, YTO MPEBBIMIACT TIIO0ATBHBIA MpeaeN, 3HaUYCHNE TUKCENsl YCTaHABIMBACTCS PAaBHBIM HYITIO
Wi aBonyHoMy 3Hadyenuto [20]. Pemmaromas posib, KOTOPYIO UTPAET MPOIECC CETMEHTALNH, 3aKTI0YaeTCs B
OIIpeeNICHNH Pa3IMUHBIX YacTel, K KOTOPhIM OTHOCHUTCS M300pakeHHe OTIevYaTKa maubla. JTO BKIIOYAET B
ce0st orpeieTIeHNe MECT, COAEPKAIINX IIIyM B UCKaxxeHust. KaHaBKu coneprkarcs Ha 3aJHEM IUTaHe, KOTOPBIH
MPE/ICTABISIET HECYIIECTBEHHBIE YaCTH M300pakKeHHs, B TO BpeMs KaK I'peOHM conepiKaTcs Ha IepeaHeM
IUIaHe, @ TAKXKE COOTBETCTBYIOLIHME YacTH. OUIBTPhI KOMIOHOBKH HCIIOIB3YIOTCS TIPH CETMEHTAIMH TpaduKa
[21], xak noka3ano Ha pucyHke 3b.

3. AHAJIN3 OCHOBHBIX KOMMNOHeHTOB. OCHOBHas pOJIb, KOTOPYI WIrpaeT aHalli3 OCHOBHBIX
KOMITOHCHTOB, 3aKJII0YaeTCsl B YMEHBIICHUHM pa3Mepa H300pakeHHs OTIedyarka Manblia. JTO METO/,
UCTIONB3YeMBbIH /ISl WACHTU(HUKAMHE U300paKeHUS, 3aHMMAIOIIETO0 CTPYKTYPHOE MPOCTPAHCTBO, KOTOPOE
Oosbllle, YeM HIKHEE CTPYKTYpPHOE MPOCTPAHCTBO. AHAIM3 OCHOBHBIX KOMIIOHEHTOB TAaK)XK€ OIpEIeNseT
o0JIacTh MENKUX JeTanel, a Takke o0nacTh (pakTHYECKHX AeTaliell M300pa)keHus. AHAIN3 OCHOBHBIX
KOMIIOHCHTOB TIOMOTacT B ONpEAEJICHUU AacleKTa BpalleHWs, a TaKKe OpUEeHTaluu OOBEeKTOB. boiee
CEMUJICCATH M MEHEE CTa MEJIKUX TOYEK Ba)KHBI JUIS TOTO, YTOOBI B KaXKIOM MOPTPETE C ABYMS OTIEYaTKaMU
nanbiieB Obuta ynaunas pudma. Takast popMyiia MpuUMEHsETCs Ha IpakTuke B OaHke GuibtpoB Gabor. Oto
pe3yIbTaT PEKOHCTPYKIMU ABMXKYIINXCSA IpeOHEH, a TakKe TaycCOBBIX a/I0B, KOTOPBIE TAKXKe HA3bIBAIOTCS
CHHYCOHJAMH. YIJIydIlIaeT 3HaHHE PUCYHKOB IpeOHE W MOJHH, a TaKKe U3BJICUCHHUE BEKTOPOB CHMBOJIOB,
9T00Bl TIOMOYh B BBIYMCICHHHM EBKIMIOBOH JIMHBI CPEAN IBYX BEKTOPOB CHMBOJIOB, YTOOBI ITOMOYb
COTIOCTaBIICHUIO IIA0JIOHOB.

4. Aunayim3 pe3yabtaToB. PopMyna Ha OCHOBE MOJIEIM HEMHOTO 0o0Jiee MMOAXOANT MO CPABHEHHIO C
(hopMynoil Ha OCHOBE MEJOYEH, MMOCKOJIBbKY OHa 3aHUMAeT BCIO YacTh M300pakeHHs OTmevarka nansna. B
npeasiaymei Gopmyne npumensuicss Pea, KOTOpbIi HEeW30eKHO yCTpaHSACT HENPaBWIbHBIC ACTAIH 0Oe3
MOMOIIIY MCIIOJIb30BAHUSI METOZa YCTPaHEHHUsI JIOKHBIX jetaneil. [Ipu ucronb30BaHUM PEKOMEHIOBAaHHOTO
peuIeHusl KOJIMYECTBO TOYEK OWQypKalMu yBEIUYMBACTCS IOYTH HA MATh-ACCATH POLICHTOB.
PexomMeHIyeMBIil pe3ysbTaT JONOJHUTEIFHO OOHAPYKUBAET HE3HAYNTEIbHBIE MOMEHTHI, KOTOPBIX TaM HET,
KOTOpbIe paHee OBUIM MOTEPSHBI BO BpeMs NpEABIYHIero anropuTma. Mcmonb3ys peKoOMeHIyeMBbIi
pe3yiabTaT, YIOMSHYTBHIN BBIIIE, YAANSIOTCS BCE TOYKH COOTBETCTBHUS OM(ypKalMH, a TaKKe COXpaHsIeTcs
UCXOZHOE HamboJblIee KOJMYECTBO OTMETOK, KOTOpOe paHee ObUIO O4YeHb TpyAHbIM. [Ipexbimymee
BHEJIPEHHE B MPAKTUKY OBIJIO HANPABJICHO HA yBEIMYCHHE M3BICUCHUS TIIyOOKUX CIICTOB MACHTH(UKALUH
OTIIEYaTKOB MAaJIbIEB, & TaKKe Ha CpaBHEHHE, KOTOpPOE yiydliaeT puMOBaHHYIO (OPMYIYy HAIEKHOCTH
OTIEYATKOB NAJBIIEB, a TAKKE 3PPEKTUBHOCTE.

BbIBOABI. ANTOPUTM PACIO3HABAHHS OTIEYATKOB MAJBIEB YIIydINaeT OOIIMH MPOIECC BBIACICHHS
MPU3HAKOB, OCOOCHHO IPH BBIACIECHUN HEOOJBIINX, a TAKKe MPU pasiereHun oommx MeTok. [IpuBenenHas
BbIIIEe opMyJa MOBHILAECT JOCTOBEPHOCTD, 4 TAKIKE CKOPOCTh COOTBETCTBUS. DopMyIia, Kacaromascs CXeMbl
pudmoBanus, Oonee ynodHOe, a TAK:KE HEMHOTO ObICTpee, OCHOBaHHas Ha popMysie minutiae.

[Mpeanaraemas GopMyna He OrpaHHYMBACT JIOKAILHYIO XapaKTEepUCTUKY OTIEeUYaTKa Majblia, HO OHA
BKJTIOUaeT B ce0sl OOIIYI0 XapaKTEPUCTHKY, TaKyl Kak Mpo(uib TrpeOHel, MOJOXKECHWE W HalpaBIeHUE
rpeOHs U MepeMeIieHne BOKPYT U T.J1. AHAJIU3 OCHOBHBIX KOMIIOHEHTOB OIHCBIBAET CTPYKTYPY OCHOBHOTO
KOMITOHEHTa, KOTOpas IOMOTaeT BaM BBIOMPATh CHMBOJBI OCHOBHOTI'O KIFOYa. [JIAaBHBIM JIOCTOMHCTBOM
aHanM3a TJIAaBHBIX KOMITOHEHTOB SIBJISIETCS HWCIIOJIb30BAHME OTIEYATKOB MANBLEB MOPTPETa MEHBIIETO
pasMepa, 4YTO yMEHbLIAET CIOKHOCTh. OunbTp ['abopa momoraeT ucciieoBaTh BOZHUKHOBEHHE CKIIAJIOK,
TaKKe X OPHEHTALMI0. EBKIIMIMAH - 9TO MpOoCcTol criocod MpHUMEHEHHS IIPU COIIOCTaBICHUH BYX MOJEEH,
KOTOPBII1 JIETKO BBIYHCIIETCS 32 MUHUMaJIbHOE BpeMst. [Ipencrosimias 3a1aya MOKET OBITh JIETKO BBIITOJTHEHA
C HCIIONIb30BAHUEM aHAlIM3a OCHOBHBIX KOMIIOHEHTOB paclO3HAaBaHUSI MOPTPETHOH CKOPOCTH OTIIEYaTKOB
MaJIbIIEB.
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JUMAYEYV Jo’ra ISMATOVA Kamola Otabek qgizi
Buxoro davlat universiteti Buxoro davlat universiteti
“Amaliy matematika va dasturlash magistranti

texnologiyalari” kafedrasi dotsenti
TRANSPORT MASALASINI KOMPYUTERLI MODELLASHTIRISH

Magolada oliy ta’lim muassasalarida matematik modellashtirish bilan bog’liq fanlarni o 'qitish
zaruriyati, bunda matematik va kompyuterli modellashtirishning ahamiyati, transport masalasining amaliy
tatbig’i qo llanilish sohalari kengligi, shuning uchun ularni chuqurroq o ‘rganishning zarurligi, buning
uchun esa transport masalasi matematik modelini hozirgi zamon axborot texnologiyalaridan foydalangan
holda yechish va yechimnni grafik interfeysda tasvirlash talabalar bilimlarini yanada mustahkamlashi
mumkinligi asoslangan holda transport masalasi tayanch yechimini topish jarayonini Delphi dasturida
tasvirlash va o ‘qitishning metodik tomonlari yoritib beriladi.

Kalit so’zlar: matematik modellashtirish, kompyuterli modellashtirish, dasturlash tili, transport
masalasi, tayanch yechim, shimoliy-g ‘arbiy usul, eng kichik elementlar usuli, grafik interfeys.

KOMIIBIOTEPHOE MOJIEJINPOBAHUE TPAHCIIOPTHOM 3AJAUX

B cmamve obcysxcoaemcs  HeobXooumocmv  npenooasanusi  NPeOMemos,  CGA3AHHble  C
MAMEMAMUYECKUM MOOETUPOBAHUEM 8 BbICUUUX VHEOHbIX 3a8e0eHUsX, ZHAYeHUe MPAHCHOPMHOU 3A0ayu 8
NPAKMUYecKOM NPUMEHEHUU U, C1e008AMENbHO, HeOOX0OUMOCb UX  YeayONeHHO20 U3yueHus ¢
UCNONL30BAHUEM COBPEMEHHBIX UHMOPMAYUOHHBIX MEXHOAOUU U MemoOdoa02udecKue acnekmovl npu
00yueHuU MPAHCNOPMHOU 3a0auu UCROIL3YA 2paguuecko2o unmepdgheiica sazvika Delphi, komopoe mooicem
ewe 60blie YKPenumo 3HAHUSL Y4auuxcsl.

Knrouesvle cnoea: mamemamuueckoe MOOeIUPOBAHUE, KOMNbIOMEPHOE MOOeIUPOBAHUE, 3bIK
npoOSPaAMMUPOBAHUS, MPAHCNOPMHASL 3A0a4d, OONYCMUMOE peuleHue, Cesepo-3andoHblil Memood, Memoo
MUHUMATbHBIX ]IeMEeHMO8, epaguyeckuil unmepgelic.

COMPUTER SIMULATION OF THE TRANSPORT PROBLEM

The article discusses the need for teaching subjects related to mathematical modeling in higher
education institutions, the importance of the transport task in practical application and, therefore, the need
for their in-depth study using modern information technologies and methodological aspects in teaching the
transport task using the Delphi graphical interface, which can further enhance students' knowledge.

Key words: mathematical modeling, computer modeling, programming language, transport problem,
feasible solution, northwestern method, minimum element method, graphical interface.

Kirish. Hisoblash texnikasining rivoji sonli tajriba va imitatsion modellashtirish kabi yangi tipdagi
izlanish yo’llarini ochib berdi. Algoritmlarni yozish va ularni qaysidir algoritmik tilga o’tkazib qo’llash
matematika, fizika, ximiya kabi fanlarga o’qitishda modellashtirish dasturlarini ko’paytirishga imkon yaratdi.
Ana shu imkoniyatlardan foydalanib turli fanlar bo’yicha ma’ruza, labaratoriya mashg’ulotlarini
kompyuterda tashkil qilish ta’lim to’g’risidagi qonunga qo’yilgan talablardan biridir.

Shu bilan birgalikda, dunyo miqyosida sinovdan o’tkazilayotgan va respublikamizda amaliyotga joriy
etish uchun tayyorlanayotgan masofaviy ta‘lim tizimini qo‘llash uchun ilmiy va amaliy tadqiqotlarni
o‘tkazish imkoniyatlari tug’iladi. Fan mavzularini o’rganuvchilar uchun multimediali o’quv tizimlarini
yaratish, respublikamizda rivojlanib kelayotgan mediata‘lim tizimini joriy etishga asos bo‘ladi va talab
darajasida tizimni qo‘llash uchun ma‘lumotlar bazasi shakllanib boradi. Asosiy maqgsad esa, sinovdan
o’tkazish jarayonidayoq fanlar bo‘yicha bilim oluvchilarga zamonaviy bilimlarni (qo‘shimcha ravishda)
yetkazib berish imkoniyatlari tug’iladi.

Barchaga ma’lumki, zamonaviy ta’lim talabalar uchun informativ, gizigarli va maroqli bo’lsa,
kutilayotgan o’qitish magsadlariga erishish mumkin. Ta’lim oluvchilarni faqatgina davr talabiga javob bera
oladigan faol o’qitishusullari, shakllari, vositalarini qo’llash, innovatsion yondashuv va hamkorlik orqali
motivlashtirish mumkin.
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Ta’lim texnologiyalari fanining magsadi — ta’lim-tarbiya tizimida yangi ilg’or g’oyalarni, ta’lim
innovatsiyalarini tatbiq etish, pedagogik jarayonni tashkil qilish va boshgarishga nisbatan noan’anaviy
yondoshgan holda uning sifatini yanada oshirishning strategik yo’llarini izlashdan iborat. Ta’lim
texnologiyalari qisqa vaqt mobaynida, talabaning kuchini iqtisod qilgan holda erishish lozim bo’lgan
natijalarni ta’minlashni, sohaga oid innovatsiyalarni kirita oluvchi novator mutaxassislarni shakllantirishni
0’z oldiga magsad qilib qo’yadi.

Ta lim texnologivalari tizim sifatida

¥

Ta'lim maqsadi

—— |

Ta’lim beruvchi Ta'lim mazmuni Talim oluvchi

l

Ta lim shakllar
usullar: va

vositalari

MNazorat va

Ta’lim natijasi

1-chizma. Ta’lim texnologiyalari tizimi

Agar 1-chizmaga e’tibor giladigan bo’lsak, ta’lim texnologiyalarining asosini ta’lim shakllari, usullari
va vositalari tashkil etishiga guvoh bo’lamiz. Shunday ekan, kompyuter vositasida interaktiv mulogot shakli
ham ana shunday asosiy ta’lim texnologiyalaridan deyishga asos bor.

Shu asnoda "inson-kompyuter" interaktiv mulokotining yangi darajasi, bunda mulogot jarayonida
foydalanuvchi ancha keng va har tomonlama axborotlarni oladiki, mazkur xolat ta'lim, ishlash yoki dam
olish sharoitlarini yaxshilashga imkon beradi.

Metodika. Hozirgi paytda talabalarga optimallshtirish usullarini o’rgatuvchi fanlardan biri bu
“QO’yinlar nazariyasi va jarayonlar tadqiqoti” fanidir. “O’yinlar nazariyasi va jarayonlar tadqiqoti” fanini
o’zlashtirish jarayonida talabalar amaliy faoliyatda duch kelinishi mumkin bo’lgan ekstremal masalalarni
yechish usullari bilan tanishishadi [1].

Ushbu fanni o’qitishda ahamiyali mavzulardan biri bu transport usulidir. Transport masalasi
amaliyotda turli sohalarda qo’llaniladi [2,3,4]. Transport masalasini energetikaga qo’llanilishi misolida
tushuntiramiz.

Transport masalasi elektroenergetika masalalariga qo’llanilishi quyidagicha: bu yerda mahsulot
sifatida elektr uzatish liniyalari orgali manbalardan foydalanuvchilarga yetkazilib beriladigan elektr
kuchlanishi hisoblanadi. Manbalar sifatida esa elektr stansiyalari yoki kichik elektr stansiyalari,
foydalanuvchilar sifatida esa sanoat, shahar, qishloq xo’jalik korxonalari hisoblanadi. Optimizatsiyalash
sohasi sifatida esa manbalar bilan foydalanuvchilar orasidagi elektr tarmog’i sxemasi hisoblanadi.

=Lem sy

Masalan, loyihalanadigan elektr ta’minlash tizimida 1=1.. N manba nuqtalari va J
elektr ta’minotidan foydalanuvchilar bor bo’lsin. Har bir manba kuchlanishi A‘, foydalanuvchi talabi
kuchlanishi esa Bj bo’lsin. Har bir manbadan foydalanuvchiga elektr kuchlanishini yetkazib berish narxi,

ya’ni i - chi manbadan J -chi foydalanuvchiga yetkazib berish narxi Zi'qul birligi bo’lsin.
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Bu holda manbalardan foydalanuvchilarga bog’langan elektr liniyalari qurilishlari soni M*M ga teng

bo’ladi. '- chi manbadan J-chi foydalanuvchiga yetkazib berilishi kerak bo’lgan kuchlanish esa "/
bo’lsin, uning soni ham MM ga teng bo’ladi. Shunday qilib, biz transport masalasiga kelamiz.

Z; . . . . X .

Elektr tarmog’i uchun bo’lgan xarajatlar "/ narxlarni foydalanuvchilarga yetkazib berilgan ~'!

kuchlanish qiymati ko’paytmasiga teng bo’ladi. Shuning uchun minimallashtirilishi kerak bo’lgan xarajatlar
ana shu ko’pyatmalar yig’indisiga teng bo’ladi.

m n
Z=22.Cjj - Xj
i=1j=1
Kirxgofning 1-chi gonuniga asosan | _chi manbadan chiquvchi kuchlanishlar 1=%2,..m
foydalanuvchilarga yetkazib beruvchi kuchlanishlarga teng bo’lishi kerak:
m
D> x;=A,i=ln
j=1
Har bir J-chi foydalanuvchi uchun unga barcha i =1..n manbalardan yetkazib beriluvchi
kuchlanishlar
n
D %;=B, j=1.m

i=1
bo’lishi kerak.
Shunday qilib biz klassik transport masalasiga ega bo’lamiz.
Agar transprot masalasini qo’yilishiga e’tibor beradigan bo’lsak, unda ko’pgina parametrlar
gatnashganini ko’ramiz:

1-jadval
Omborlar Do’konlar Yuk
B1 B. C Bn zahiralari
A Cu Ci e Cm a1
Xu X1 Xin
A, Cxn Cx» e Con a2
X1 X2z Xaon
Anm Cm Cm2 - Cmn an
xml xm2 an
Yukka b: b R bn > ai=y b
bo’lgan
ehtiyoj

Jadval ko’rinishini kompyuter ekranida ma’lumotlar bilan ishlash imkoniyatini hisobga olgan holda
tasvirlashda qiyinchiliklar tug’iladi, chunki ko’pgina kataklarda ikkita qiymat jo’lashgan. Bunday ko’rinishni
endi grafik interfeysli ekranda koordinata orgali joylashtirsak qulay bo’lishi mumkin. Buni Delpphi muhitida
amalga oshirishni ko’ramiz[5].

Agar 2- chizmaga e’tibor beradigan bo’lsak, transport masalasini qo’yilishidagi barcha kattaliklar
kiritilgan. Birinchi satrda do’konlar, birinchi ustunda omborlar, oxirgi ustunda zahira, oxirgi satrda ehtiyoj
kiritilgan. Ehtiyoj va zahiralar kataklaridagi ma’lumotlarni o’zgartirish mumkin. Kataklardagi narxlar esa
o’zgarmas qilingan. Albatta bu dastur transport masalasini o’rganish uchun bo’lgani uchun shunday qilish
mumkin.

Endi shimoliy-g’arbiy usul qoidalariga asosan jadvalni to’ldira boshlaymiz. Jadvalning eng yuqori
chap burchagidagi katak bu birinchi satr va birinchi ustun kesishmasida joylashgan. Bizning misolda birinchi
ustun giymati 70 ga, birinchi satr giymati esa 140 ga teng. Demak, katakka 70 soni yozilib, u birinchi
satrning zahira giymatidan ayriladi va 70 qiymati shu birinchi satrning keying katagiga o’tadi. Ikkinchi
ustunda esa ehtiyoj qiymati 100 ga teng. Endi ehtiyoj zahiradan ko’p bo’lib qolyapti. Shunday qilib birinchi
satr zahirasi shu katakda tugaydi va qolgan uchta katagiga “-“ sonlari qo’yiladi.
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Do'konlar
B1 B2 B3 B4 BS
ZAHIRA
Omborlar
2 3 3 4 1
140
Al

A2 150

A3 130
5 4 2 3 2
" 100
EHTIYOJ  ||70 100 1100 1150 100

2-chizma. Matrisa kataklarini dastlabki to’ldirish

Bunday holda jadval ko’rinishi 3-chizmadagidek bo’ladi.

Dao'kenlar
B1 B2 B3 B4 BS
¢ ZAHIRA
___"Ombeorlar
2 5 3 4 1
140
Al
_ 70 70 - -
a 3 7 2 3
A2 150
4 2 5 7 3
A3 130
L} 4 2 3 2
Ad 100
EHTIYOJ  ([70 100 100 1150 100

3-chizma. Jadvalning birinchi satri to’ldirilgan hol

Bir satr to’ldirilgandan keyin to’xtalish hosil qilib, talabalar bilan bo’Igan amallarni tahlil gilgan holda
keyingi qadamga o’tish mumkin.

Ma’lumotlar

Xuddi shu ko’rinishda “eng kichik elementlar” usulida ham jadvallarni to’ldirib chigish mumkin.
Faqat ikki usulda ham jarayon algoritmi to’g’ri amalga oshirilsa bo’ldi.

“Eng kichik elementlar usuli”ning “Shimoliy-g’arbiy usul”’dan farqi shundaki, bunda katakni to’ldirish
eng kam xarajatli yo’ldan boshlanadi. Bu eng kam xarajatli yo’l katagi avval 1-satrdan gidiriladi va hokazo.
Agar bunday yo’llar bir nechta bo’lsa, ixtiyoriy birini tanlash mumkin. Tuzilgan algoritm bo’yicha barcha
kataklardagi xarajatlar giymatlari ichidan eng kichigi tanlanadi, albatta ular bir nechta bo’lsa, birinchisi
olingan bo’ladi.
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Do'konlar
B1 B2 B3 B4 BS
ZAHIBA
Omborlar
2 5 3 4 1 140
Al
100
g8 3 7 2 E
A2 150
4 2 5 7 3
A3 130
5 4 2 3 2
Ad 100
EHTIYOJ 70 100 100 150 100

4-chizma. Matrisada birinchi kichik element topilgan hol

Agar 3-chizmani 4-chizma bilan solishtirsak, shimoliy-g’arbiy usul bilan eng kichik elementlar
usullari fargini tushunish mumkin.

Ekranda ma’lumotlarni chiqarish uchun grafik interfeys tanlanganidan kelib chigib, har bir giymatni
bosmalashda koordinatadan foydalaniladi. Ekranda qulay bo’lishi, shuning bilan birgalikda dasturni
murakkablahtirmaslik uchun omborla soni 4 ta, do’konlar soni 5 ta qilib tanlangan. Bizningcha, shu
kattalikdagi interfeys ham mavzuni talabalar tushunib olishi uchun yetarli bo’ladi.

Ushbu tuzilgan pedagogik dasturiy vositalardan “Amaliy matematika va informatika”, “Amaliy
matematika”, “igtisodiyot” ta’lim yo’nalishlari, “Amaliy matematika va axborot texnologiyalari” magistrlik
mutaxassisliklarida mashg’ulotlarni o’tishda foydalanish mumkin.

Xulosa. Matematik va kompyuterli modellashtirish tamoyillari qo’llanilib, Delphi dasturlash tili
yordamida jarayonlar tadgiqoti fanining transport masalasini yechishning grafikli interfeys yordamida
o’qitish metodikasidan xulosa qilib shuni ta’kidlash lozimki, kompyuter texnologiyalarini o‘quv jarayoniga
go‘llash bunday mavzularni o‘qitishda yangicha yondashuv olib kiradi, bular ushbu maqolada qiyin
hisoblashlarni osonlashtirish, grafiklarni chizish, boshlang‘ich ma’lumotlarni o‘zgartirib turib ko‘rinishlarni
almashtirish, natijalarni tushunishni osonlashtirish kabilarda o‘z ifodasini topgan.
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ZAMONAVIY AXBOROT-KOMMUNIKATSIYA TEXNOLOGIYALARIDAN
FOYDALANISH TA’LIM SAMARADORLIGINING ASOSIY OMILI

Mazkur magolada zamonaviy axborot-kommunikatsiya texnologiyalari jamiyat taraqgiyotining barcha
sohalariga ijobiy va samarali ta’sir ko’rsatib, inson faoliyating deyarli barcha sohalarida muhim rol
o'ynayotganligi hagida fikr-muloxazalar yuritilgan. Hagigatdan ham, axborot-kommunikatsiya
texnologiyalari ijobiy o’zgarishlar katalizatori sifatida e tirof etilib, axborotni qayta ishlash, tezkor izlash,
o'qitishning samarli usullarini qo’llash, ilmiy tadgiqotlar va axborot kommunikatsiya texnologiyalaridan
keng foydalanish davr talabi ekanligini e'tirof etmoqda. Hozirgi raqgamlashtirish davrida o qitish jarayonida
zamonaviy axborot-kommunikatsiyasi texnologiyalaridan foydalanish o’quvchi va talabalarga zarur
ko'nikmalarini tezkor o'rgatish va go'llash imkoniyatini berish uchun muhim ahamiyatga egadir. Piravordda,
zamonaviy axborot-kommunikatsiya texnologiyalaridan foydalanib o'qitish, ta’lim samaradorligini oshiradi,
o'gitish jarayonini yaxshilaydi, o'gituvchilarning pedagogik faoliyatini amalga oshirish rolini rivojlantiradi,
o qituvchining mashaqqatli mehnatini yengillashtirishda muhim rol o’ynaydi. Bundan tashqari, zamonaviy
axborot-kommunikatsiya texnologiyalaridan samarali foydalanish, o'gituvchiga o'z ta'limini jozibador va
har ganday darajadagi ta'lim dasturlarida o'quvchilar uchun o'rganishga qodir tarzda taqdim etishga
yordam beradi. Bugungi kunda Internet va interfaol multimediali ta’lim resurslaridan ogilona foydalanish
kelajakdagi ta’lim uchun muhim vosita bo‘lib, ta’lim muassasasida o ‘qituvchilar o’rtasida samarali
integratsiyani ta 'minlaydi.

Kalit so‘zlar: zamonaviy axborot-kommunikatsiya texnologiyalari, ragamlashtirish, internet, interfaol
multimedia, o’gitish, ogilona foydalanish.

HUCITIOJIB30BAHUE COBPEMEHHBIX THO®OOPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT U — TJIABHBIH
GAKTOP DOPEKTUBHOCTU OBPA3OBAHUSA

B oamnoii cmamwve paccmampusaemcs mom pakm, uYmMO COBPEMEHHblEe UHPOPMAYUOHHO-
KOMMYHUKAYUOHHbIE MEXHONIO2UU OKA3bIGAIOM HOLONCUMENbHOe U IhpekmusHoe eiuanue Ha 6ce cghepbl
pazeumust 06Wecmea u uSparom 6ANCHYI0 Poib NPAKMUUECKU 80 6CEX CHEPAX Hel08eUecKoU 0esimelbHOCHU.
Daxmuyecku UHGOPMAYUOHHBIE U  KOMMYHUKAYUOHHbIE —MEXHOAO2UU NPUSHAHbL  KAMAIU3AMOPOM
NO3UMUBHBIX UBMEHEHUll, U NPUHAHO, Ymo obpabomxa ungopmayuu, ObIcmpbill NOUCK, dhdexmuenvle
Memoovl  00yueHus,  HAYYHble — UCCAe008anus U WUPOKOE  UCNOIb308AHUE  UHPOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOA02ULL SGIAI0MCs mpebosanuem epemeHu. B HulHewHiow 3noxy yugposuzayuu
BAICHO  UCHOIL30BAHUE COBPEMEHHBIX  UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02Ull 6 YyYeOHOM
npoyecce, umooObl 0amMb VUEHUKAM U CMYOEHMAaM GO3MOICHOCHb Oblcmpo obyuams U NpUMeHsImb
HeoOxoO0umvle Hasviku. B [lupasopde obOyuenue ¢ ucnonrvzoamuem COBPEMEHHbIX UHDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOA02ULl Nogvluaem 3PhekmusHocms 00yueHus, CO8epuleHCmayem YueOHbill
npoyecc, pazeusaem poib YUUmMenel 6 0CYUeCmeieHuy nedazoeuieckoll 0essmeibHOCmuU, uepaen GaliCHyIO
POb 8 obnecyeHuu maxceno2o mpyoa yyumens. Kpome moeo, sgpgpexmusnoe ucnonvsosanue cospemeHHvIx
UHDOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX — MEXHOAOSUU NoMO2aem Yyuumento Hpeocmagums  ceoe
00pazoeanue 8 NPUBLEKAMEIbHOU U HO3HABAMENbHOU Gopme O0as CmyoeHmo8 HA BCexX YPOBHSIX
obpazosamenvivix npocpamm. Cec00Hs pAYUOHATbHOE UCHONIb308aHUe Humepnema u uHmMepaxKmueHvIx
MYTbMUMEOUUHBIX  00PA308AMETbHBIX  PECYPCO8  SBNSEMC  BANCHLIM — UHCMPYMEHMOM — 00pa308anus
0yoyweeo, obecneyusaowum 3P HexmusHyr0 UuHmMmezpayuio nedazo2os8 8 00Pa308amMenbHOM YUPENCOCHUU.

Knrouesvie cnosa: Cospemennvle uHGOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHON02UL, YUPposu3ayus,
Humepnem, unmepaxmuernvle Myrtbmumeoua, 00pazosanue, payuoHaiIbHOe UCHOb308AHUE.
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USE OF MODERN INFORMATION AND COMMUNICATION TECHNOLOGIES IS THE
MAIN FACTOR OF EDUCATIONAL EFFICIENCY

This article discusses the fact that modern information and communication technologies have a
positive and effective impact on all areas of society's development and play an important role in almost all
areas of human activity. In fact, information and communication technologies are recognized as a catalyst
for positive changes, and it is recognized that information processing, quick search, effective methods of
teaching, scientific research and wide use of information communication technologies are the demand of the
time. In the current era of digitization, the use of modern information and communication technologies in the
teaching process is important to give pupils and students the opportunity to quickly teach and apply the
necessary skills. In Piravord, teaching using modern information and communication technologies increases
the effectiveness of education, improves the teaching process, develops the role of teachers in the
implementation of pedagogical activities, plays an important role in easing the hard work of the teacher. In
addition, the effective use of modern information and communication technologies helps the teacher to
present his education in an attractive and learnable way for students at all levels of educational programs.
Today, the rational use of the Internet and interactive multimedia educational resources is an important tool
for future education, which provides effective integration between teachers in an educational institution.

Key words: Modern information and communication technologies, digitalization, Internet, interactive
multimedia, education, rational use.

Kirish. Zamonaviy axborot-kommunikatsiya texnologiyalari yordamida ta’lim jarayonini tashkil
gilishni amalga oshirishda interfaocl multimediali axborot ta’lim resurslaridan va internet resurslaridan
foydalanishni ta'minlaydigan texnologiyalarni qo’llash nazarda tutiladi. Multimediali interfaol elektron
ta’lim resurslaridan foydalanishni amalga oshirish ta’lim samaradorligini va o’quvchilar qgizigishini
ta’minlasa, internetdagi ta’lim manbalaridan tezkor foydalanish esa o’qitish tezkorligini ta’minlashini amalga
oshiradi. Bu shuni anglatadiki, bugungi kunda har bir o’gituvchi zamonaviy axborot-kommunikatsiya
texnologiyalaridan va multimediali ta’lim resurslaridan samarali foydalana olmog’i lozim.

Hozirgi kunda dunyo pedagoglari ta’lim jarayonida zamonaviy axborot-kommunikatsiya
texnologiyalaridan mohirona foydalanish zarurligini ko‘proq anglab yetmoqdalar. Zamonaviy axborot-
kommunikatsiya texnologiyalaridan va multimediali elektron ta’lim resurslaridan foydalanishni egallagan
pedagoglarga ta’lim samaradorligini oshirish muammolarini hal gilishda yordam beradi. Bundan tashqari
quyidagilarni ta’minlash imkoniyatini yaratadi:

-ta'lim jarayonlarini tashkillashtirish va takomillashtirishni;

-maktab o'quvchilarining ta'lim natijalarini va ularning o'quv motivatsiyasini yaxshilashni;

-ota-onalar va maktab o'rtasidagi hamkorlikni shakllantirish va 0'zaro munosabatlarini yaxshilashni;

-maktabda o'quv jarayonini tashkil etish va boshgarishni takomillashtirishni amalga oshirishni.

Zamonaviy axborot-kommunikatsiya texnologiyalari innovatsion igtisodiyotni va zamonaviy
jamiyatni rivojlantirish uchun tagdim etadigan imkoniyatlari ta'lim jarayoni uchun ham mavjud bo'lib,
malakali va ijodkor o'gituvchilar talabalarni jamiyat taraqqgiyoti uchun yaxshi va munosib kadr gilib
tayyorlashga aylantira oladi. Zamonaviy texnologiyaning jadal rivojlanishi bizning turmush tarzimizni,
shuningdek, jamiyat talablarini ijodiy va izchil o'zgartirishga olib kelmogda. Yangi texnologiyalarning ish
joyiga va kundalik hayotga ta'sirini tan olgan holda, bugungi o'gituvchilar ta'lim muassasalari bugungi va
kelajak o'rtasidagi ta'lim va o'gitish texnologiyasidagi tafovutni minimallashtirish uchun o'zlarining ta'lim
dasturlari va zamonaviy axborot-kommunikatsiya texnologiyalardan foydalanish imkoniyatlarini
kengaytirishga harakat gilmoqdalar. Zamonaviy axborot-kommunikatsiya texnologiyalari jamiyatning barcha
sohalarini dinamik tarzda o'zgartirishni amalga oshirmoqgda va barcha jabhalariga sezilarli tarzda ijobiy ta'sir
gilmogda. Zamonaviy axborot-kommunikatsiya texnologiyalari o'quvchilarga ham, o'gituvchilarga ham
o'rganishni hamda o'qgitishni individual ehtiyojlarga moslashtirishda ko'prog imkoniyatlarni tagdim etganligi
sababli, umumta’lim maktablarini zamonaviy axborot texnologiyalaridan va multimediali interfaol
vositalardan foydalanishga undamogda.

Tadgigot obyekti. Zamonaviy axborot-kommunikatsiya texnologiyalaridan foydalanish atamasining
ko’proq qo’llanilishi hozirgi kunning dolzarbligining asosiy alomatidir. Multimediali interfaol elektron
axborot ta’lim resurslarini  o'rganish maqsadida ma'lumotlarni qayta ishlash, tezkor izlash va uzatish uchun
foydalaniladigan internet tarmog’ini ishlashi va undan foydalanish nazarda tutiladi. Masofadan o’qitish
tizimini shakllantirish kursini o'tkazish, masofaviy kursni tashkil gilish hamda to'lig yoki gisman internet,
intranet yoki ekstranet kabi axborot tarmog'idan foydalanadigan o'quv dasturlaridan foydalanish magsadga
muvofigdir. Webga asoslangan ta'lim elektron ta'limning ajralmas gismi bo'lib, model yoki internet Explorer
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kabi internet-brauzer yordamida o'rganishni anglatadi. Hozirgi kunda aralashtirilgan ta'lim ham rivojlantirilib
borilmoqda. Ya’ni an’anaviy ta’lim bilan birgalikda masofaviy ta’limni amalga oshirish modellarini
birlashtirishni nazarda tutadi. Masalan, o'gituvchi sinfda o'quvchilarning o'rganishini osonlashtirishi hamda
sinfdan tashgari o'rganishi uchun modulli obyektga yo'naltirilgan dinamik o'quv muhitidan foydalanadi.
Konstruktivizm - bu o'rganish paradigmasi bo'lib, u o'rganishni shaxsning oldingi bilimlari va tajribasiga
asoslangan yangi bilimlarni "qurish” ma'nosi yoki yangi bilimlar jarayoni sifatida gabul giladi. O'gituvchilar,
shuningdek, o'rganishga nisbatan uzoq vagtdan beri mavjud bo'lgan xulg-atvor nuqtayi nazaridan fargli
o'larog, uni paydo bo'lgan pedagogika deb atashadi. O'quvchilarga yo'naltirilgan ta'lim muhiti - bu
o'quvchilar o'zlari bilan birga o'quv jarayoniga olib keladigan bilim, ko'nikma va malakalarga e'tibor
beradigan o'quv muhiti bo'lib, ta'lim paradigmasidan kelib chigadi. Ushbu magolada talabalarning kompyuter
va yoki internet yordamida o'quv topshirig'iga shaxsiy ishtirokini anglatadi. Ta'limni  yaxshilash uchun
zamonaviy axborot-kommunikatsiya texnologiyalari kuchidan samarali foydalanish uchun quyidagi muhim
shartlarga rioya gilish lozim:

e (O’quvchilar va o‘qituvchilar ta’lim muassasalarida raqamli texnologiyalar va internetdan yetarlicha
foydalanish imkoniyatiga ega bo‘lishlari kerak;

e Yugqori sifatli, tezkor raqamli kontent o‘qituvchilar va o‘quvchilar uchun mavjud bo‘lishi kerak;

e O‘qituvchilar barcha o’quvchilarga yuqori standartlarga erishishda yordam berish uchun yangi
ragamli vositalar va resurslardan foydalanish bo‘yicha bilim va ko‘nikmalarga ega bo‘lishi kerak;

e O'quv amaliyotida zamonaviy axborot texnologiyalari vositalaridan samarali foydalanish uchun
o'qituvchilarni zamonaviy axborot texnologiyalari sohasidagi bilim, ko’nikma va malakalarini rivojlantirish
lozim.

Ko'pgina o'qituvchilar ta'lim dasturlari uchun zamonaviy axborot texnologiyalari va elektron ta’lim
resurslarini puxta va mukamallashtirilgan holda rejalashtirishni talab giladi. Ushbu vazifani hal gilishda
quyidagilarni tushunish foydali bo'ladi:

o texnologiyaning global jamiyatga ta’siri va ta’limga ta’siri;

o o’qituvchilar qanday o‘rganishi va bu o‘quvchilarga yo‘naltirilgan yanada samarali va jozibador
ta’lim mubhitini yaratish uchun nimani anglatishi haqida to‘plangan keng bilimga egaligi;

o o‘qituvchilarning rivojlanish bosqichlari va o‘qituvchilar tomonidan zamonaviy axborot-
kommunikatsiya texnologiyalarini o‘zlashtirish darajalari;

o kontekst, yetakchilik va qarashlar, umrbod ta’lim va texnologiyani o‘qituvchilar ta’limiga
integratsiyalashuvini rejalashtirishdagi o‘zgarish jarayonining muhim ahamiyati;

o pedagogika, texnik masalalar, ijtimoiy masalalar, hamkorlik va tarmoqqa oid o‘qituvchilardan talab
gilinadigan zamonaviy axborot-kommunikatsiya texnologiyalari kompetensiyalari;

o ofgituvchilar ta’limida zamonaviy axborot-kommunikatsiya texnologiyalarni joriy etishga
yo‘naltiruvchi standartlarni ishlab chiqishning ahamiyati;

o zamonaviy axborot-kommunikatsiya texnologiyalari o‘qituvchilar ta’limiga muvaffaqiyatli
integratsiyalashuvining muhim shartlari;

o o‘gituvchilar ta’limida axborot-kommunikatsiya texnologiyalarini joriy etishni rejalashtirish va
o°zgarish jarayonini boshqarishda e’tiborga olinishi kerak bo‘lgan muhim strategiyalarni bilishi lozim.

O'gituvchilar ta'lim jarayonida zamonaviy axborot-texnologiyalari uchun asosni tagdim etadi va
muvaffagiyatli texnologiya integratsiyasi uchun bajarilishi kerak bo'lgan muhim shartlarni tavsiflaydi.

Zamonaviy axborot-kommunikatsiya texnologiyalarni o'gituvchilar ta'limiga integratsiyalashda
go'llanilishi mumkin bo'lgan turli xil yondashuvlarni ko'rsatadigan amaliy tadgiqgotlarni taklif giladi va
yuqori sifatli strategik texnologiya rejasini ishlab chigish uchun ko'rsatmalar beradi. Nihoyat, u o'zgarishlar
jarayonini rejalashtirish va boshgarish hamda zamonaviy axborot-kommunikatsiya texnologiyalarini
o'gituvchilar ta'limi dasturiga integratsiyalash magsadlariga erishish uchun barcha manfaatdor tomonlar
o'rtasida keng go'llab-quvvatlash bazasini yaratish muhimligini muhokama gilib, ta’lim jarayonida quyidagi
zamonaviy axborot-kommunikatsiya texnologiyalaridan keng foydalanishlarini amalga oshirmog’i kerak.

1. Audio konferensiya. Bu telefon tarmog'i orgali ovozli xabarlarni jonli (real vaqtda) almashishni o'z
ichiga oladi, agar past diapazonli matn va grafiklar, diagrammalar yoki rasm kabi harakatsiz tasvirlar ham
ovozli xabarlar bilan almashtirilishi mumkin, bu konferentsiya turi audio-grafik yoki audio konferensiya deb
ataladi. Harakatlanmaydigan vizuallar kompyuter klaviaturasi yordamida yoki grafik planshetda yozish
orgali amalga oshiriladi.

2. Video konferensiya. Videokonferensiya nafagat ovoz va grafiklarni, balki harakatlanuvchi
tasvirlarni ham almashish imkonini beradi. Videokonferensiya aloga texnologiyasi telefon liniyalaridan
emas, balki sun'iy yo'ldosh alogasi yoki televidenie tarmog'idan eshittirish orgali foydalaniladi.
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3. Webga asoslangan konferensiya — Webga asoslangan konferensiya nomidan ko‘rinib turibdiki, matn
va grafik, audio va vizual vositalarni internet orgali uzatishni o‘z ichiga oladji;

Web brauzer bilan kompyuterdan foydalanishni talab giladi hamda aloga ham sinxron, ham asinxron
bo'lishi mumkin.

4. Ochig va masofaviy ta'lim. Zamonaviy axborot-kommunikatsion texnologiyalar orgali
foydalaniladigan ushbu xizmatlarning barchasi o'gituvchilarni tayyorlashda katta rol o'ynaydi. Bu ko'proq
ishtirok etish va ko'proq o'zaro ta'sir gilish imkonini beradi. Shuningdek, u amalda ta'lim olish, yo'naltirilgan
ko'rsatmalar, 0'z-0'zini o'rganish, muammolarni hal gilish, ma'lumot izlash va tahlil gilish va tanqgidiy
fikrlash, shuningdek, mulogot gilish, hamkorlik gilish va o'rganish qobiliyatini oshirish orgali ta'lim sifatini
yaxshilaydi.

Xulosa. O'gitish jarayonida bunday texnologiyadan foydalanish o'gitish sifatini samarali oshiradi.
Zamonaviy axborot-kommunikatsiya texnologiyalaridan samarali foydalanishni o‘rganmoqchi bo‘lgan
bugungi o‘qituvchilarning talabini qondirish uchun yaxshi ishlab chigilgan o‘qituvchilarni tayyorlash dasturi
muhim ahamiyatga ega. Shunday qilib, o'gituvchilar tayyorlashda zamonaviy axborot-kommunikatsiya
texnologiyalaridan foydalanishga turli yondashuvlarning samaradorligi va iqtisodiy samaradorligiga ta'sir
etuvchi omillarni tushunish muhimdir, shuning uchun bunday o'zgarishlarni hamma uchun qulay gilish
uchun o'gitish strategiyalarini to'g'ri o'rganish lozim. Demak, pedagoglarimiz zamonaviy axborot-
kommunikatsiya texnologiyalaridan foydalanilsa, o‘quv jarayoni juda sillig va mamlakatimizning har bir
o‘quvchisi uchun tushunarli bo‘ladi.

Albatta, yaxshi o'gitish amaliyotlarining multimedia simulyatsiyasini taklif qgilish, individual trening
kurslarini o'tkazish, o'gituvchilarning izolyatsiyasini yengishga yordam berish, alohida o'gituvchilarni doimiy
ravishda kengroq o'gituvchilar jamoasi bilan bog'lash va o'gituvchidan o'gituvchiga yordam berishda
AKTning o'ziga xos rollariga ko'proqg e'tibor garatish lozim. O'gituvchilarni zamonaviy axborot
texnologiyalari sohasidagi savodxonligini oshirish nafagat dars jarayonida fagatgina, PowerPointda
yaratilgan tagdimotlardan foydalanish balki zamonaviy axborot-kommunikatsiya texnologiyalaridan,
didaktik dasturiy vositalardan va internet ta’lim resurslaridan foydalanish ta’lim samaradorligini oshirishning
muhim omili hisoblanadi.
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DEVELOPMENT OF PROFESSIONAL COMPETENCE OF SPECIALISTS IN THE
TRAINING OF TEACHERS IN DIGITAL AND INFORMATION TECHNOLOGIES IN OUR
SOCIETY

The article is devoted to the need for professional development and retraining of teachers in the
system of continuing education for the preparation of competitive specialists in the modern world. An
analysis of the republican and foreign literature on teaching programming knowledge in the field of digital
and information technologies in the system of higher education and the formation of programming
competencies among students, as well as conducting lessons based on digital technologies in higher
education as an urgent pedagogical problem, concluded what is needed. This made it possible to increase
the effectiveness of training.
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PA3BUTUE NPO®ECCUOHAJIBHOM KOMIETEHIIUHA CHELIUAJIUCTOB 110
HOAT'OTOBKE IEJATI'OI'OB B OBJIACTH HU®POBbLIX U THOOPMAIIHOHHBIX
TEXHOJIOT'MHU B HAIIEM OBIIECTBE

Cmambus nocesuiena HeodxX0oUMOCmU NOBLIUEHUS KEATUDUKAYUY U REPEN0O20MOBKU Neda202UdecKUxX
Kaopoe 6 cucmeme HenpepbvleHo2o 00pa308arus 0/ NOO2OMOBKU KOHKYPEHMOCNOCOOHBIX CHeYUAIUCmOos.
Ilposeden ananuz pecnyOIuKanckol u 3apyoescHol Iumepamypbi no 00Y4eHUu0 NPOSPAMMUPOBAHUIO 3HAHULL
6 obracmu yu@dpoevix U UHDOPMAYUOHHLIX MEXHONO2UNl 6 Ccucmeme 6vicuieco 00pa306aHuUs U
Gopmuposaruio y cmyoenmos Komnemenyuil NPoSPAMMUPOBArUs, a MAK’Ce NPOBedeHUe YPOKO8 HA OCHO8E
yughposvix MmexHoLo2Ull 6 8blcuiell WKOe KaK aKmyaibHoe HanpasieHue. nedazozuieckas npooiema, coenan
861800, UMO HYICHO. DMO NO360IUTO NOBLICUMb IPDEKMUBHOCHb 0OYUEHUSL.

Knwouesvie cnosa: muposoe obpasosanue, OUOAKmuyecKue UHCMpPYMeHmsl, HenpepuvlgHoe obyuenue,
Hezasucumoe 0bpazosanue, uHpopmayuonnvle mexunonocuu, cmpameaus «L{ugposour Ysoexucmarn — 2030,
UT-cneyuanucmor, HUT-undycmpus, Cmpameeus Oevicmeuti, Cucmema HenpepvléHoco 00paA308aHUs,
UMNPUHMUHE, OYEHKA, A8MOPU3aAYUs, UHUYUAYUS.

JAMIYATIMIZDA RAQAMLI VA AXBOROT TEXNOLOGIYALARI SOHASIDA
PEDAGOG TAYYORLASH BO’YICHA MUTAXASSISLARNING KASBIY
KOMPETENTSIYASINI RIVOJLANTIRISH

Magolada ragobatbardosh mutaxassislarni tayyorlash uchun uzluksiz ta'lim tizimida pedagog kadrlar
malakasini oshirish va gayta tayyorlash zarurligiga bag'ishlangan. Oliy ta'lim tizimida ragamli va axborot
texnologiyalari sohasidagi bilimlarni dasturlashni o'rgatish hamda talabalar o'rtasida dasturlash
kompetentsiyalarini shakllantirish bo'yicha respublika va xorijiy adabiyotlar tahlili, shuningdek, oliy
maktabda ragamli texnologiyalar asosida darslar o'tkazish dolzarb yo'nalish sifatida garalgan.

Kalit so’zlar: jahon ta'limi, didaktik vositalar, uzluksiz ta'lim, mustaqil ta'lim, axborot texnologiyalari,
"ragamli O'zbekiston-2030" strategiyasi, it-mutaxassislar, it-sanoat, harakatlar strategiyasi, uzluksiz ta'lim
tizimi, imprinting, baholash, avtorizatsiya, tashabbus.

Relevance and necessity of the article. In today's world, when technology is rapidly developing in
all areas of life, the virtual world, remote offices, cloud technologies, online practices, highly sensitive
devices and artificial intelligence technologies, those who can use these technologies improve them, and
moreover, new One One of the most important tasks is the need to train specialists capable of discovering
innovative technologies, able to fully comprehend world experience, capable of being faithful children of

36



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

their Motherland through the development of this area, able to contribute to the development of the country
through their knowledge and skills at different stages of development. Among the developed countries,
countries such as the US, Germany, UK, Singapore, China, France are working on methods of using digital
technologies in education and transferring modern knowledge in modern ways.

In conditions when the processes of globalization, automation, digitalization are rapidly prevailing in
the world community, one of the first stages in the training of mature personnel is a comprehensive school.
The correct organization of the educational process in general education schools, the constant harmonization
of the curriculum with the requirements of the time, the creation of a system that ensures the interested study
of subjects by students, and a high level of assimilation of subjects that increase performance is one of the
main tasks facing teachers and methodologists. To achieve these goals, it was necessary to organize training
based on modern approaches, study the methodology and principles for the formation of students'
competencies in modern knowledge, and systematize them [6].

In our country, much attention is paid to such issues as the use of information technology in every
area, digitalization and automation of many areas. According to the Decree of the President of the Republic
of Uzbekistan dated January 28, 2022 “On the Development Strategy of New Uzbekistan for 2022-2026”,
from the State budget for the implementation of the program for updating textbooks in general education
secondary educational institutions Allocation of 605 billion soums, construction of new higher schools,
increase in private schools, development and the implementation of the republican program to improve the
quality of education, improve the quality of education in schools, bring the knowledge and skills of teachers
to the international level, setting goals such as optimizing the activities of district divisions of the public
education system through full digitalization, shows the presence of topical issues to improve the system of
public education.

The scientific novelty of the article is as follows: the program competencies of teachers of higher
education have been improved on the basis of integration into the educational process of creative thinking,
independent analysis, the ability to create abstract conditions according to the conditions of the task;
components of information and communication technologies, such as systematic analysis, manufacturability,
evaluation, and opportunities for developing the competencies of teachers, such as design, partial research,
research, in mastering knowledge in the field of programming; the model and components of improving the
program competencies of teachers based on digital technologies based on software tools, mobile
applications, online portals have been improved; the method of application to the educational process has
been improved with the help of digital technologies used to identify breakpoints that affect the integrity of
the knowledge system when teaching the basics of programming, and to prevent their occurrence.

Development trends in the field of world education indicate the relevance of introducing modern
didactic teaching aids in the information society and increasing their effectiveness. «Megatrends» in the
context of scientific approaches to the formation of a global educational environment, typical for European
countries, show that ensuring the continuity and practical orientation of education, independent education,
orientation towards creative development, active use of new formats of education in development. Of
particular importance is the creation of modern didactic tools and improving the direction of the introduction
of digital technologies in the training of future teachers of computer science, as well as those who are able to
apply the mechanisms for their use in the educational process. During the years of independence, a new
system of personnel training was created. In our republic, highly qualified, competitive, decisive, meeting
modern requirements for the quality of specialists, making a worthy contribution to the scientific, technical,
socio-economic and cultural development of the country, consistently training of specialists capable of
growth, adaptation to the conditions of rapidly advancing socio-economic development, with high cultural,
spiritual and moral qualities is being carried out. In order to achieve better results in the training of
personnel, an adequate understanding of the ultimate goals of education, its improvement and modernization
of the content, especially the use of interactive teaching methods and modern didactic tools, supertutors
(training programs, professional tutors) programs created on the basis of professional activity Conducting a
comprehensive targeted work on the application and development of educational programs for computers in
the form of «educational materials» is determined by the main directions of strategic tasks in the field of
education.

The measures taken to improve the efficiency of the system of professional training and retraining of
personnel in the field of information technology create a solid foundation for providing state bodies and
network organizations with qualified IT specialists.

In particular, a specialized school for advanced training in information and communication
technologies named after Muhammad al-Kharizmi and branches of a number of foreign universities have
been launched, digital technology training centers are being gradually created in regions and cities.
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At the same time, the shortage of qualified personnel in the labor market of the republic requires the
improvement of educational programs and methods in the field of information technology, the strengthening
of cooperation between educational institutions and IT companies.

Raise the education of information technology to a new qualitative level, satisfy the need of the labor
market for qualified IT specialists, as well as the Action Strategy for the five priority areas of development of
the Republic of Uzbekistan in 2017-2021 «Science in order to ensure the fulfillment of the tasks defined in
the state program for the implementation of the education and development of the digital economy»,
respectively, he set many tasks [1].

Today, it is of particular importance to increase the potential of the intellectual resources of our
country by improving the software and methodological support for the organization of education in higher
educational institutions, the organizational and pedagogical mechanisms for preparing future teachers based
on domestic and world educational experience. According to the Action Strategy for the Further
Development of the Republic of Uzbekistan [2], «Further improvement of the system of continuous
education, increasing the opportunities for quality educational services, continuing the policy of training
highly qualified personnel in accordance with modern labor market needs» are important tasks today. In
particular, the use of modern didactic teaching aids in the training of computer science teachers is of
particular importance. The use of modern didactic tools that allow developing human creativity on a global
scale based on a phased (staged) learning model (imprinting — understanding the content of educational
material; repetition and memorization; authorization — understanding the content of educational material);
educational material and its reproduction; initiation — stages of evaluation and recognition of acquired
knowledge); development of new models for the formation of professional competencies using modern
learning technologies; integrated use of traditional and modern teaching methods with the help of
information and communication technologies; effective use of the possibilities of modern didactic teaching
aids in the direction of future teachers of computer science to creative and research work, disclosure of the
essence of universal and educational values, as well as regulatory legal documents used to improve the trend
of introducing digital technologies in the preparation of future IT teachers are: decree No. PF-4947 of the
President of the Republic of Uzbekistan dated February 7, 2017 «On the Action Strategy for the Further
Development of the Republic of Uzbekistany»; April 20, 2017 «On the further development of the higher
education system for the development of activities» No. PQ-2909 of June 30, 2017; «On measures to
radically improve the conditions for the development of information technologies in the Republic»No.
PQ5099, 2017; Decisions PQ-3151 of July 27 «On measures to further expand the participation of industries
and sectors of the economy in improving the quality of training of highly educated specialists» and the tasks
defined in other legal documents related to this activity solve this problem to a certain extent.

Therefore, it should be noted that the information society environment, based on the process of global
change, the rapid development of science and technology, the development of information technology, has a
strong impact on the education system. One of the main tasks of today's regularly implemented educational
reforms and innovation processes is full adaptation to the features of the digitalization process. At the
international level, the importance of improving the mutual cooperation of social institutions in the
management of the education system is becoming more and more obvious. That is why the development of
interactive technologies for informatization of educational processes in higher educational institutions,
paying special attention to the improvement of pedagogical mechanisms for creating an integrative
educational environment, is one of the urgent tasks. The current stage of the development of the world is
characterized by a continuous increase in the volume of scientific information. Law of the Republic of
Uzbekistan «On informatization» dated March 21, 2012 «On measures for the further implementation and
development of modern information and communication technologies» dated June 27, 2013 Decrees of the
President on measures for the further development of the national information and communication system of
the Republic of Uzbekistan, ensuring the implementation of relevant regulatory — legal documents of the
Government, information and communication technologies, the Internet and multimedia resources in the
education system, improving the quality of the educational process by increasing the efficiency of use is an
urgent task today [1]. In addition, paragraph 165 of the State Program for the implementation of the Action
Strategy for the five priority areas of development of the Republic of Uzbekistan in 2017-2021 in the «Year
of Science, Education and the Development of the Digital Economy» directly affects the higher education
system related to issues of improvement, in which tasks are defined, related to the informatization of the
educational process, and issues of the formation of media competence in accordance with the requirements
of the time.

The creation of an electronic information educational environment of an educational institution is not a
purely technical issue, but for this it is necessary to use the scientific, methodological, organizational and
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pedagogical capabilities of the institution based on a systematic approach. The use of modern information
and telecommunication technologies in the educational system is carried out in the following areas:

- information and telecommunication technologies as an object of study, that is, students develop
general ideas and skills about new information technologies, their components and areas of application;

- information and telecommunication technologies as a means of education, i.e. knowledge is given to
students on the basis of modern information and pedagogical technologies, and lectures, practical and
laboratory classes are organized on the basis of modern computer software;

- as a means of managing the educational process, i.e. creation of a system of information, analysis
and forecasting to improve the efficiency of all activities of an educational institution, including educational,
spiritual and educational and research work;

- as a means of conducting scientific and pedagogical research of students and teachers, that is, the
creation and implementation of modern information systems to improve the efficiency of scientific research
and pedagogical research among teachers and students of educational institutions.

A computer science teacher working with information technology tools must meet the following
qualification requirements, firstly, he must embody the qualities of media competence. The concept of media
competence is considered a relatively new term in our educational system and includes the ability to
communicate and evaluate media information in various forms, learn and communicate. Media education is a
process of personal development through the media [3]. Professor A.B. Fedorov says that media education in
the modern world in order to form a culture of communication with mass information, creative,
communicative potentials, critical thinking, full perception, interpretation, analysis and evaluation of media
texts, self-expression through media Technology considers this as a process of personality development
using the tools and materials of mass communication (media) for the purpose of learning in various forms.

Secondly, be able to create electronic textbooks and be able to work freely with them. Thirdly, the
ability to work freely in such programs as ZOOM, Google Meet, Google disk, Camtasio studio. And
fourthly, the enrichment of the distance education platform with news, etc. Recently, the global coronavirus
pandemic has seriously affected the education system, as well as all other industries. Quarantine rules have
made many traditional forms and methods of education ineffective. In this situation, the following problems
and shortcomings were identified:

- Internet speed is not up to the required level in all regions;

- Insufficient amount of ICT tools in all academic subjects;

- low level of media literacy in academic subjects;

- in the form of distance learning, a number of shortcomings were highlighted, such as the lack of full
responsibility for the subjects of study.

The general pedagogical principles of training personnel for the informatization of education can be
called:

- invariance of basic training in relation to computer science, its focus on information, communication,
general cultural aspects, compatibility with the current level of development of the information society;

- specialization in the training of specialist teachers, i.e. orientation to the introduction of the
possibilities of information and communication technologies in a specific subject;

- differentiation of teaching staff training, its focus on personal preferences, professional needs and
characteristics of students.

In order to implement the principles of vocational training for computer science teachers and
implement the principles of a differentiated approach, when developing the structure of the curriculum, it is
necessary to reflect:

- the state of the process of informing students. Society in educational programs;

- theoretical bases of informatization of education;

- the main organizers of the activities of the specialists of the teaching staff on the use of information
and communication technologies in a specific subject in educational programs;

- methodical support of independent educational activity.

At present, the teaching of subjects using computers is becoming increasingly important. Informatics
teachers use a computer not only to prepare methodological materials for the lesson, but also use the
necessary computer programs when teaching a subject, using it as a means of individual work with students.
The convenience of the interface, which is part of the computer software, enables teachers to effectively
master modern information technologies. Thus, it is possible to effectively use the possibilities of
information and communication technologies in the development of student-centered education and in the
formation of students' creative abilities. Another important aspect of the reasonable use of computer
technology in the educational process is the creation of a computer model of real processes and experiments.
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Computer data processing, modeling and display of results often replaces the need for expensive
experimental equipment, in some cases (atomic and quantum physics, semiconductors, chemistry, biology,
astronomy, medicine, process modeling related to sciences such as history) is considered the only way to
demonstrate these processes. Modern information technologies teach phenomena and processes in the micro
—and macrocosm, complex devices, biological systems based on the use of computer graphics and modeling,
represent physical, astronomical, chemical, biological processes occurring at a very high or low speed, in a
convenient form. The time scale helps to solve new didactic tasks. Therefore, one of the promising areas for
the introduction of modern information technologies in education is computer modeling of events and
processes. Computer models help the teacher harmonize the content of the traditional lesson and display a
variety of effects on the computer screen, organize new, non-traditional learning activities for students.

In the process of educational reforms being carried out in our country, the use of modern information
and communication technologies in the educational process, the world educational resources of the teaching
staff of higher educational institutions and young researchers, the use of electronic sources of modern
scientific literature, as well as modern sociological research on the introduction of pedagogical technologies
and the study of problems related to the principles of informatization of educational processes in higher
educational institutions. In particular, regarding the situation in the higher education system during the
pandemic, there is a discrepancy between the current level of development of science, engineering and
technology in the higher education system and the process of improving the quality of professional training
of future computer science teachers. The issue of large-scale implementation is becoming more and more
relevant. The creation of an electronic information educational environment of an educational institution is
not a purely technical issue, but for this it is necessary to direct the scientific, methodological, organizational
and pedagogical capabilities of the institution based on a systematic approach. Based on this, the concept of
«electronic information and educational environment» can be defined as a set of software, information
technology, educational and methodological systems that provide a specific purposeful educational process.
As a result of analytical studies, it was determined that the electronic information and educational
environment can be described according to the following typological features:

1) An electronic information and educational environment of any level is considered as a complex
structured object of a systemic nature.

2) The integrity of the electronic information and educational environment, as well as the concept of
achieving consistency, meaning their harmony, embodies the educational goals of implementing the personal
and professional model of a graduate of an educational institution.

3) The electronic information and educational environment is a factor influencing the effectiveness of
education and training, as well as its tool.

The results of the analysis of teaching technical, technological and specialized subjects in the process
of teaching computer science in higher educational institutions, existing pedagogical software and the state
of pedagogical practice showed a number of disproportions. Including:

- information and communication technologies, in particular, between the social order for the training
of highly qualified computer science teachers who are able to use modern didactic tools in the educational
process, and insufficient didactic, educational and methodological support for use in the educational process;

- between training based on traditional educational methods and means and modern requirements for
the level of information culture, professional skills and knowledge of a specialist;

- between the need for modern didactic teaching aids and the insufficiency of such means in the
process of teaching technical, technological, general professional and profile subjects to computer science
teachers of higher educational institutions.

The process of informatization of the educational system is qualitatively rising to a new level, that is,
the issue of using modern didactic teaching aids to build the educational process and organize the interaction
of all participants in this process is successfully solved. However, the emergence of new types of modern
didactic teaching aids and updating their content do not always meet the ever-changing requirements for the
educational process in the context of digital information. Therefore, there is a need to prepare future teachers
of informatics not only for the use of modern didactic teaching aids, but also for the development of
electronic educational and methodological materials used in the process of designing and conducting training
sessions. In modern conditions, the following professional and personal qualities are required from future
teachers of computer science:

- the ability to quickly adapt to changing life situations, the ability to communicate and work in a
team;

- good knowledge of modern production technologies, the ability to independently acquire new
knowledge;
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- Ability to use information technology.

Among them, you can add the following:

- activation of the creative activity of students and taking into account their individual preferences, the
formation of the readiness of the future computer science teacher to solve professional problems using
modern didactic teaching aids;

- training of competitive specialists with high professional competencies and creative abilities that
determine the planned result of mastering general professional subjects;

- application of knowledge on providing information about various types of technical objects in the
process of creating working documents;

- application of the acquired knowledge and methods of modeling and design in the performance of
design work [8].

The important socio-political, economic, legal, and cultural changes currently taking place in our
society require an integrated approach to the problem of training future computer science teachers. With this
in mind, a systematic approach was applied to the organization of work on the creation of modern didactic
teaching aids. The systematic approach made it possible to determine the sequence, order and stages of
creating modern didactic teaching aids. Each stage of work (except organizational) ended with the creation
of a specific educational and program document. The following activities were included in the
implementation of each stage:

- definition and detailed description of the goals and objectives of training qualified specialists;

- analysis of the conditions, means and methods for achieving the goals set; scheduled work 18;

- organization and performance of work;

- self-control and verification of results.

Clarification of the program of the subjects «Computer Science», «Computer Science and Information
Technology», «Information Technology in Education» and «Information Technology» includes an
assessment of the issues identified in its thematic components, quantitative characteristics and content of
structural units determined by the hierarchical levels of educational material, the necessary identification.
The names of the structural units of modern didactic teaching aids are chosen in accordance with the
hierarchical levels of educational material [5].

In the process of studying at higher educational institutions «Computer Science», «Computer Science
and Information Technology», «Information Technology in Education» and «Information Technology», the
study programs «Informaticsy», «Computer Science and Informatics», «Modern didactic tools in teaching
information technology» are provided, «Information technologies in education» and «Information
technologies» allow:

- manage the educational process using automated databases, providing information tools and
technologies;

- improving the technology of choosing the content of education, methods and organizational forms;

- to create methods aimed at the mental development of future teachers of computer science, the
formation of their ability to independently receive education, search for information, conduct experiments,
conduct research;

- development of tests and diagnostic methods that allow to objectively, systematically and promptly
monitor and evaluate the level of knowledge of future computer science teachers;

- the creation of pedagogical technologies aimed at developing the training of future teachers of
computer science, independent acquisition of knowledge, and the formation of information processing skills

[7].

For the manifestation of operational abilities, an informatics teacher needs to educate students with a
set of knowledge, skills, personal qualities necessary to create modern didactic means of component
learning. Based on the foregoing, it can be noted that the technology of training future teachers of computer
science based on the technology of creating and using modern didactic teaching aids can include:
organization and management of the educational process; theory of formalization and coding (digitization) of
information; assigning part of the teacher's function of providing information to computer teaching aids, the
main thing is to manage the cognitive activity of students with the help of automated systems.

The technology for creating modern didactic teaching aids was based on the following ideas taken
from various fields of science [4]: control theory (algorithmization of students' activities, modern teaching
methods for teaching certain tasks of a teacher.

Scientific and practical significance of the research results. The scientific significance of the
research results is determined by the possibility of using the improved and proposed model, program and
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methods in the study of the process of teaching digital and information technologies in higher education,
improving the methods used in teaching students the basics of programming.

The practical significance of the study is explained by the fact that scientific and methodological
recommendations for improving the methodology for the formation of program competencies of teachers and
students can be used in the creation of textbooks, teaching aids, teaching aids, electronic educational
resources, lectures, seminars and trainings, on the practice of professional development of school teachers
and their training system.

The conclusions from the article are as follows:

1. An analysis of the republican and foreign literature on teaching programming knowledge in the field
of digital and information technologies in the system of higher education and the formation of programming
competencies among students, as well as conducting lessons based on digital technologies in higher
education as an urgent pedagogical problem, concluded what is needed. This made it possible to increase the
effectiveness of training.

2. All sections of the textbook on digital and information technologies were analyzed and the methods
used in teaching subjects were studied.

3. Great opportunities for the use of digital technologies in the formation of students' program
competencies have been identified.

4. Improved methods of using digital technologies in teaching university students programming.

5. In order to effectively use the extracurricular time of students, directing them to receive the
necessary information on the Internet, principles and mechanisms for transferring knowledge about
programming in social networks were developed, taking into account their age and psychological
capabilities.

6. Methodological suggestions and recommendations for the development of methodological
developments, the design of lectures and practical classes, increasing the competence of teachers and
students in the field of programming in the modern digitalization process, students' interest in programming,
improving the quality of science teaching. To a certain extent, this serves to improve the quality of teaching "
Digital and Information Technologies”, the development of science and education.
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XAZRATOV Fazliddin Xikmatovich RUFATOVYV Jo'rabek Zafar o’g’li
Buxoro davlat universiteti Buxoro davlat universiteti
“Amaliy matematika va dasturlash magistranti
texnologiyalari” kafedrasi katta o’qituvchisi,
p.f.f.d. (PhD)

DATA MINING QO LLASH SOHASI. PROGNOZLASH VA VIZUALIZATSIYA
MASALALARINI HAL ETISH

Ushbu magolada prognozlash muammosining mohiyati bayon qilingan bo’lib, Vagt seriyasi
tushunchasi, uning tarkibiy gismlari, prognoz parametrlari, prognoz turlari. Ma'lumotni vizualizatsiya
gilish muammosi gisgacha tavsiflanadi. Magolada talabalarni Data Mining texnologiyasi bilan tanishtiradi,
Data Mining-ning usullari, vositalari va qo'llanilishini batafsil o'rganadi. Har bir usulning tavsifi uni
go'llashning aniq namunasi bilan birga keladi. Data Mining va klassik statistik tahlil usullari va OLAP
tizimlari o'rtasidagi farglar muhokama gilinadi va Data Mining tomonidan aniglangan nagsh turlari
(assotsiatsiya, tasniflash, ketma-ketlik, klasterlash, prognozlash) ko'rib chigiladi. Data Mining-ning eng
keng targalgan va talab gilinadigan vazifalarini ko'rib chigishda davom etamiz. Magolada prognozlash va
vizualizatsiya muammolariga to'xtalib o 'tilgan.

Kalit so'zlar: ma'lumotlar konstruktsiyasi, prognozlash, vizualizatsiya, prognoz, ta'rif, o'quv
namunasi, sinf, ma'lumot, vaqgt ketma-ketligi, seriya, foiz, klasterlash, segmentatsiya, tasodifiy tanlab olish,
tahlil, tendensiya, mavsumiy tarkibiy, tsiklik tarkibiy gism, bilim, shovgin , prognoz davri, prognoz gorizonti,
prognoz oralig'i, prognoz aniqligi, bashoratli model, asboblar to'plami, CHI, SIGGRAPH, IEEE,
vizualizatsiya, kompyuter grafikasi, ma'lumotlar grafik tasviri, tagdimot.

OBJIACTb IPUMEHEHUS JAHHBIX. PEHTEHUE 3AJTIAY ITPOI'HO3UPOBAHUA U
BU3YAJIN3AIIUN

B oannoui cmamve onucwvigaemcs cywHocmv npoodiembl NPOSHOZUPOBAHUS, NOHAMUE BPEMEHHO20
pada, e2o cocmasisowue, nApamempsvl NpPoSHO3a, 6udvl npocHoszd. Kpamko onucawna npobrema
suzyanuzayuy OaumHvlx. Cmamvs 3HAKOMUM YHAUWUXCS C MEXHONo2Uell UHMEIeKMYalbH020 aHAIU3A
OaHHBIX, NOOPOOHO uccredyem Memoobl, UHCMPYMEHMbL U APUTLONCEHUS. UHMELIEKMYAIbHO20 AHAAU3A
Oannvix. Onucanue Kanico020 Memood CONPOBONCOACMC S KOHKPEMHbIM NPUMEPOM €20 NPUMEHEHUSL.
Obcyorcoaromes pasnudust mMexcoy UHMENIeKMYAIbHbIM AHAAUZOM OAHHBIX U KAACCUYECKUMU Memooamu
cmamucmuyeckozo ananusza u cucmemamu OLAP, a makoce paccmampusaiomes munvl 3aKkoHOMepHOCMEL,
BbIABNAEMBIX C NOMOWDIO UHMENIEKMYAIbHO20 AHAAU3A OAHHBLIX (accoyuayus, Kiaccuguxayus,
NOCAe008aMENbHOCHb, KIACTNEPU3AYUS], NPOSHO3UPOBAHUE).

Knrouesvle cnosa: nocmpoenue OauHbIX, NPOSHO3UPOBAHUE,  GU3YAIU3AYUS, NPeOCKA3aHue,
onpeoenenue, obyuaowas 6vlO0pKd, KIACC, OAHHble, BPEMEHHOU ps0, ps0, NpoyeHm, Kiacmepuzayus,
ceameHmayus,  CAyY4auHas — 6blOOPKA,  AHAIU3, MPEHO, CEe30HHAS  COCMABIAWAS,  YUKTUYECKAs
COCMABNAIOWAs, 3HAHUS, WYM, NEPUOO NPOSHO3A, 20PU3OHM NPOSHO3A, UHMEPBAL NPOSHO3d, MOYHOCMb
npocHosa, npocHocmuveckas mooenv, uncmpymenmaputi, CHI, SIGGRAPH, I[EEE, suszyanuzayus,
KOMRblomepHast epapura, uzobpadicenue epaga OaHHbIX, NPE3CHMAYUSL.

APPLICATION FIELD OF DATA MINING. SOLVING FORECASTING AND
VISUALIZATION PROBLEMS

This article describes the essence of the problem of forecasting, the concept of a time series, its
components, forecast parameters, types of forecast. The problem of data visualization is briefly described.
The article introduces students to the technology of data mining, explores in detail the methods, tools and
applications of data mining. The description of each method is accompanied by a specific example of its
application. Differences between data mining and classical methods of statistical analysis and OLAP
systems are discussed, as well as the types of patterns that data mining reveals (association, classification,
sequence, clustering, prediction).

Keywords: data construction, forecasting, visualization, prediction, definition, training sample, class,
data, time series, series, percentage, clustering, segmentation, random sampling, analysis, trend, seasonal
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component, cyclical component, knowledge, noise, period forecast. , forecast horizon, forecast interval,
forecast accuracy, predictive model, toolkit, CHI, SIGGRAPH, IEEE, visualization, computer graphics, data
graph image, presentation.

Kirish. Prognozlash vazifalari inson faoliyatining fan, igtisodiyot, ishlab chigarish va boshga ko'plab
sohalarida yechimi topiladi. Prognozlash har ikkala igtisodiy subyektni va umuman iqtisodiyotni
boshgarishni tashkil gilishning muhim elementi hisoblanadi. Prognozlash usullarining rivojlanishi bevosita
axborot texnologiyalarining rivojlanishi bilan, xususan, saglanadigan ma'lumotlar hajmining ko'payishi va
Data Mining vositalarida amalga oshirilayotgan prognozlash usullari va algoritmlarining murakkablashishi
bilan bog'lig. Ehtimol, bashorat gilish vazifasi Data Mining-ning eng qiyin vazifalaridan biri deb hisoblanishi
mumkin, bu dastlabki ma'lumotlar to'plamini va tahlil gilish uchun mos usullarni sinchkovlik bilan
o'rganishni talab giladi.

Prognozlash (yunoncha Prognosis), so'zning keng ma'nosida, kelajakni oldindan sezuvchi aks
sifatida belgilanadi. Prognozlashning magsadi kelajakdagi vogealarni bashorat gilishdir.

Prognozlash (forecasting) - bu Data Mining-ning vazifalaridan biri va shu bilan birga garorlarni gabul
gilishda muhim jihatlardan biridir.

Prognozlash (prognostics) - bashorat gilish nazariyasi va amaliyoti.

Prognozlash ma'lum bir ob’yekt yoki hodisa dinamikasidagi tendentsiyalarni retrospektiv ma'lumotlar
asosida aniglashga garatilgan, ya'ni. uning o'tgan va hozirgi holatini tahlil gilish. Shunday qilib,
prognozlash muammosini hal gilish uchun ba'zi ma'lumotlarga ega bo'lish kerak.

Prognozlash bu bog'lig va mustaqil o'zgaruvchilar o'rtasida funksional alogani o'rnatishdir.

Prognozlash inson faoliyatining ko'plab sohalarida keng targalgan va talab gilinadigan vazifadir.
Prognozlash natijasida noto'g'ri, asossiz yoki subyektiv garorlarni gabul gilish xavfi kamayadi. Uning
vazifalariga misollar: pul ogimlarini bashorat gilish, gishloq xo'jaligi mahsuldorligini bashorat qilish,
korxonaning moliyaviy barqgarorligini prognoz gilish. Marketingda odatiy vazifa bozorni bashorat gilishdir.
Ushbu muammoni hal gilish natijasida ma'lum bir bozor konyunkturasini rivojlantirish istigbollari, kelgusi
davrlar uchun bozor sharoitlarining o'zgarishi baholanadi, bozor tendensiyalari (tarkibiy o'zgarishlar,
mijozlar ehtiyojlari, narxlarning o'zgarishi) aniglanadi. Odatda ushbu sohada quyidagi amaliy vazifalar hal
gilinadi:

e tovarlarni sotish prognozi (masalan, inventarizatsiya stavkasini aniglash uchun);

« bir-biriga ta'sir ko'rsatadigan mahsulotlarning sotilishini prognoz qilish;

e tashqi omillarga garab sotish prognozi.

Igtisodiy va moliyaviy sohalarga qo'shimcha ravishda, prognozlash vazifalari turli sohalarda go'yilgan:
tibbiyot, farmakologiya; siyosiy bashorat qilish endi ommalashmogda. Umuman olganda,
prognozlash muammosini hal gilish quyidagi pastki gismlarni yechishga gisqartiriladi:

e bashorat gilish modelini tanlash;

e tuzilgan prognozning to'g'riligi va anigligini tahlil gilish.

Prognozlash va tasniflash vazifalarini taggoslash. Oldingi ma'ruzada biz tasniflash muammosini
ka'rib chigdik. Prognozlash tasniflash vazifasiga o'xshaydi.

Tasniflash va prognozlash muammolarini hal gilish uchun ko'pgina ma'lumot gazib olish usullari
go'llaniladi. Bular, masalan, chizigli regressiya, neyron tarmoglar, garor daraxtlari (ba'zan ularni bashorat
gilish va tasniflash daraxtlari deb atashadi). Tasniflash va prognozlash muammolari o'xshash va farglarga
ega. Xo'sh, prognozlash va tasniflash muammolari o'rtasida qganday o'xshashliklar mavjud?
Ikkala muammo ikki bosgichli jarayondan foydalanib, o'quv to'plamiga asoslangan modelni yaratish va unga
bog'lig o'zgaruvchining noma'lum giymatlarini bashorat gilish uchun foydalanadi. Tasniflash va prognozlash
vazifalari o'rtasidagi farq shundaki, birinchi vazifada bog'liq o'zgaruvchining klassi bashorat gilinadi,
ikkinchisida esa bog'liq bo'lgan o'zgaruvchan, etishmayotgan yoki noma'lum (kelajakka bog'lig) ning ragamli
giymatlari. Oldingi ma'ruzada muhokama gilingan sayohat agentligi misoliga gaytsak, mijozning sinfini
aniglash tasniflash muammosiga yechim bo'ladi, deb aytishimiz mumkin va kelgusi yilda ushbu mijoz
keltiradigan daromadni bashorat gilish prognozlash muammosining yechimi bo'ladi.

Prognozlash uchun asos vaqt bazalari shaklida saglanadigan tarixiy ma'lumotlardir. Time-Series Data
Mining tushunchasi mavjud. Vaqt ketma-ketligi ko'rinishidagi retrospektiv ma'lumotlarga asoslanib, turli xil
Data Mining vazifalarini hal gilish mumkin. 1-rasmda Data Mining vaqt seriyalari bo'yicha so'rov natijalari
keltirilgan. Ko'rinib turibdiki, prognozlash echilayotgan vazifalar orasida eng katta foizni (23%) egallaydi.
Keyin tasniflash va klasterlash (har biri 14%), segmentatsiya va anomaliyani aniglash (har biri 9%),
goidalarni aniglash (8%). Boshqa vazifalar har birida 6% dan kamrogni tashkil giladi.
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KDnudggets : Polls : Time-Series Data Mining (Nov 2004)

Poll
What types of time-series data mining you've done? [350 votes total]
Annimaly detection (32) I o
Classification (49) I v
Clustering (50} 14%
Forecasting (82) I .
Indexing (8) Wy
Mot discovery (12) M=%
Rule discovery (27) 8%
Segmentation (31) I
Summarization (19) | 8
Other (13) | Ft3
None so far (16) 5%
None, but plan to ¢o some soon (1) | E

1-rasm. Data Mining vaqti ketma-ketligi

Birog prognoz tushunchasiga e'tibor garatish uchun biz vaqgtni fagat prognozlash muammosini hal
gilish doirasida ko'rib chigamiz. Bu yerda vaqt ketma-ketligi va oddiy izlanishlar orasidagi ikkita tub farq
bor:

e Vagt seriyasining a'zolari, tasodifiy tanlanganlar a'zolaridan fargli o'laroqg, statistik jihatdan mustaqil
emaslar.

« Vaqt seriyalari a'zolari teng tagsimlanmagan.

Vaqt ketma-ketligi - bu xususiyatning tasodifiy bo'lmagan vagtlarda buyurtma gilingan giymatlar
ketma-ketligi. Vaqt ketma-ketligini tahlil gilish va tasodifiy namunalarni tahlil qilish o'rtasidagi farq
kuzatuvlar va ularning xronologik tartiblari o'rtasidagi vaqt oralig'ining tengligini taxmin qgilishdir. Bu erda
kuzatuvlar vaqti muhim rol o'ynaydi, shu bilan birga tasodifiy tanlovni tahlil gilishda bu muhim emas. Vaqt
seriyalarining odatiy misoli - bu birja savdolari ma'lumotlari. Korxonaning turli xil ma'lumotlar bazalarida
to'plangan ma'lumotlar xronologik tartibda tuzilgan va ketma-ket keladigan nugtalarda ishlab chigarilgan
bo'lsa, vaqt gatori hisoblanadi. Vaqt seriyasini tahlil gilish quyidagi magsadlarda o'tkaziladi:

e seriyaning xususiyatini aniglash;

e seriyaning kelajakdagi giymatlarini bashorat gilish.

Vaqt ketma-ketligining tuzilishi va nagshini aniglash jarayonida quyidagilar aniglanadi: shovgin va
chigindilar, tendentsiya, mavsumiy komponent, tsiklik komponent. Vaqt ketma-ketligining xususiyatini
aniglash ma'lumotlarning o'ziga xos "razvedkasi” sifatida ishlatilishi mumkin. Mavsumiy tarkibiy gism
mavjudligi to'g'risida tahlilchining ma'lumotlari, masalan, prognozni tuzishda ishtirok etadigan namunaviy
yozuvlar sonini aniglash uchun zarurdir.

Vaqt seriyasining asosiy tarkibiy gismlari tendensiya va mavsumiy tarkibiy qismdir. Ushbu
turkumlarning tarkibiy gismlari tendensiyani yoki mavsumiy tarkibiy gismni namoyish gilishi mumkin. Vaqt
o0'zgarishi mumkin bo'lgan vaqt ketma-ketligining tizimli tarkibiy gismi. Trend - bu vaqt ketma-ketligiga
ta'sir giladigan umumiy yoki uzog muddatli tendensiyalar ta'siri ostida shakllanadigan tasodifiy bo'lmagan
funksiya. Masalan, o'rganilayotgan bozorning o'sish omili tendensiyaga misol bo'lishi mumkin. Vaqt
seriyasidagi tendentsiyalarni aniglashning avtomatik usuli yo'q. Ammo vaqt ketma-ketligi monotonik
tendensiyani 0'z ichiga olgan bo'lsa (ya'ni, uning doimiy ravishda ko'payishi yoki barqgaror pasayishi gayd
etilsa), ko'p hollarda vaqt ketma-ketligini tahlil gilish giyin emas. Prognozlash muammolarining turli xil
formulalari mavjud bo'lib, ularni ikki guruhga bo'lish mumkin: bitta seriyali bashorat gilish va ko'p seriyali
bashorat gilish yoki o'zaro ta'sir ko'rsatuvchi, seriya. Bir gatorli seriyalarni prognoz gilish guruhi boshga
o'zgaruvchilar va omillarning ta'sirini hisobga olmagan holda fagat ushbu o'zgaruvchiga retrospektiv
ma'lumotlar asosida bitta o'zgaruvchining prognozini tuzish vazifalarini o'z ichiga oladi. Ko'p seriyali yoki
o'zaro ta'sir ko'rsatadigan bashorat gilish guruhi bir yoki bir nechta o'zgaruvchiga o'zaro ta'sir giluvchi
omillarni hisobga olish zarur bo'lgan tahlil vazifalarini 0'z ichiga oladi. Bir seriyali va ko'p seriyali sinflarga
bo'lishdan tashqari, seriyalar mavsumiy va mavsumiy emas. Oxirgi bo'linish vaqt seriyasida mavsumiylik
kabi tarkibiy gismning mavjudligini yoki yo'gligini anglatadi, ya'ni. mavsumiy tarkibiy gismni kiritish. Vaqt
ketma-ketligining mavsumiy tarkibiy gismi vaqt ketma-ketligining davriy takrorlanadigan tarkibiy gismidir.
Mavsumiylik xususiyati, vaqgtning taxminan teng vaqt oralig'ida, bog'liq bo'lgan o'zgaruvchining harakatini
tavsiflovchi egri shakli uning xarakterli shaklini takrorlashini anglatadi. Mavsumiylik bashorat gilish uchun
ishlatiladigan tarixiy ma'lumotlar miqgdorini aniglashda muhimdir. Keling, oddiy misolni ko'rib chigaylik.
6.3.1. - Shaklda "X mahsulotining sotilishi" o'zgaruvchisining bir oylik davridagi harakatlarini aks ettiruvchi
seriyaning parchasi. Rasmda ko'rsatilgan egri chizigni o'rganayotganda, analitik muntazam ravishda egri
shaklining takrorlanishi hagida taxmin gila olmaydi.
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2-rasm. Mavsumiy davr uchun vaqt seriyasining bo'limi
Ammo, rasmda ko'rsatilgan uzogroq seriyani (12 oydan ortig) ko'rib chigishda. 2-rasmda biz
mavsumiy tarkibiy gismning aniq mavjudligini ko'rishingiz mumkin. Shuning uchun, biz bir necha oy
davomida ma'lumotlarga garaganimizda, fagatgina sotish mavsumiyligi hagida gapirishimiz mumkin.

3-rasm. 12 ta fasl davrlaridan vaqt gqatorining bo'limi

Shunday qilib, prognoz gilish uchun ma'lumotlarni tayyorlash jarayonida tahlilchi tahlil giladigan
seriya mavsumiylik xususiyatiga ega ekanligini aniglashi kerak. Mavsumiy komponentning mavjudligini
aniglash kirish ma'lumotlari vakillik xususiyatiga ega bo'lishi uchun zarurdir. Agar uning tashgi ko'rinishini
ko'rib chigayotganda, vaqti-vaqti bilan egri shakining takrorlanishi hagida taxmin gilish mumkin bo'Imasa,
seriyani mavsumiy emas deb hisoblash mumkin. Ba'zan seriyali egri paydo bo'lishidan mavsumiymi yoki
yo'gmi, aytish mumkin emas. Mavsumiy ko'p gator tushunchasi mavjud. Unda har bir satrda bog'lig
(magsadli) o'zgaruvchiga ta'sir etuvchi omillar harakati tavsiflanadi. Bunday seriyalarga misol sifatida bir
nechta mavsumiy mahsulotlarning sotuv seriyasini keltirish mumkin. Bunday hollarda ma'lumotlarni to'plash
va prognozlash muammosini hal gilish uchun omillarni tanlashda shuni yodda tutish kerakki, tovarlarni
sotish hajmining bir-biriga ta'siri mavsumiylik omilining ta'siridan ancha past. Seriyaning mavsumiy tarkibiy
gismi va tabiat fasllari hagidagi tushunchalarni chalkashtirmaslik kerak. Ularning tovushlarining
o'xshashligiga garamay, bu tushunchalar boshgacha. Masalan, yozda muzgaymoq sotish boshga
mavsumlarga garaganda ancha yugori, ammo bu ushbu mahsulotga bo'lgan talab tendentsiyasidir. Ko'pincha
tendentsiya va mavsumiylik bir vagtning o'zida bir gator ketma-ketlikda mavjud.

Misol. Firmaning foydasi bir necha yillardan beri o'sib bormogda (ya'ni vaqt gatorida tendensiya
mavjud); seriyasida shuningdek, mavsumiy tarkibiy gism mavjud.

Siklik va mavsumiy tarkibiy gismlar o'rtasidagi farglar:

1. sikl vaqgtlari odatda bir mavsumiy davrdan uzunrog;

2. sikllar, mavsumiy davrlardan fargli o'laroq, ma'lum bir vaqtga ega emas.

Har ganday o'zgarishlarni amalga oshirayotganda, vaqgt ketma-ketligining tabiatini tushunish osonroq
bo'ladi, masalan, tendensiyani olib tashlash va ketma-ketlikni tekislash.

Prognoz gilishni boshlashdan oldin, siz quyidagi savollarga javob berishingiz kerak:

1. Nimani taxmin qilish kerak?

2. Vagtinchalik elementlar (parametrlar) nima?

3. Prognoz ganchalik anig?

Birinchi savolga javob berganda, biz taxmin gilinadigan o'zgaruvchilarni aniglaymiz. Bu, masalan,
keyingi chorakda ma'lum bir mahsulot turini ishlab chigarish darajasi, ushbu mahsulotni sotish hajmining
prognozi va boshgalar bo'lishi mumkin. O'zgaruvchilarni tanlashda tarixiy ma'lumotlarning mavjudligi, garor
gabul qiluvchilarning afzalliklari, Data Miningning yakuniy narxini hisobga olish kerak. Ko'pincha,
prognozlash muammolarini hal gilganda, o'zgaruvchining o'zi emas, balki uning giymatlari o'zgarishini
oldindan aytib berish kerak bo'ladi. Prognozlash muammosini hal gilishda ikkinchi savol quyidagi
parametrlarni aniglashdir:
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e Prognoz qilish davri;

« Prognoz qilish gorizonti;

« Prognoz qilish oralig'i.

Prognoz davri prognoz gilinadigan vagtning asosiy birligidir.

Masalan, biz bir oyda kompaniyaning daromadini bilishni xohlaymiz. Ushbu vazifani bashorat gilish
muddati - bir oy.

Prognoz gorizonti - kelajakda prognoz gamrab oladigan davrlar soni.

Agar biz 12 oylik prognozni har oy uchun ma'lumot bilan oldindan bilishni istasak, unda
ushbu muammoning prognoz davri - bir oy, prognoz gorizonti - 12 oy.

Bashorat qilish oralig'i - yangi taxmin gilinadigan chastota

Bashorat gilish oralig'i taxmin qilish davri bilan bir xil bo'lishi mumkin. Prognoz parametrlarini
tanlash bo'yicha tavsiyalar. Parametrlarni tanlashda bashorat gilish ufgining ushbu prognoz asosida gabul
gilingan garorni amalga oshirish vagtidan kam bo'Imasligi kerakligini hisobga olish kerak. Shundagina
bashorat gilish mantiqiy bo'ladi. Prognoz gorizontining oshishi bilan, prognozning anigligi, odatda, pasayadi
va ufgning pasayishi bilan ortadi. Prognozni amalga oshirish uchun zarur bo'lgan vaqtni gisqgartirish va
natijada prognozlash xatolarini ufgini kamaytirish orgali prognozlash sifatini yaxshilashimiz mumkin.
Prognoz gilish oralig'ini tanlashda ikkita xavfni tanlash kerak: tahlil gilinayotgan jarayonning o'zgarishini o'z
vagtida aniglamaslik va prognozning yugori xarajati. Uzoq bashorat gilish oralig'i bilan ushbu jarayonda
yuzaga kelgan o'zgarishlarni aniglamaslik xavfi mavjud, gisga vaqt ichida prognoz xarajatlari oshadi. Vaqt
oralig'ini tanlashda tahlil gilinadigan jarayonning barqgarorligini va prognozlash narxini ham hisobga olish
kerak.

Pognozning anigligi. Muayyan muammoni hal gilish uchun zarur bo'lgan prognoz anigligi prognoz
tizimiga katta ta'sir ko'rsatadi. Prognoz xatosi ishlatilayotgan prognoz tizimiga bog'lig. Bunday tizim gancha
ko'p resurslarga ega bo'lsa, shunchalik anig prognozni olish ehtimoli ko'prog. Birog, bashorat gilish garor
gabul gilishda xavfni butunlay yo'q gila olmaydi. Shuning uchun mumkin bo'lgan prognoz xatosi har doim
hisobga olinadi. Prognozning anigligi prognoz xatosi bilan tavsiflanadi. Xatolarning eng keng targalgan
turlari:

e O'rtacha xato (O°X). Bu har bir gadamda xatolarning o'rtacha sonini hisoblash bilan hisoblanadi.
Ushbu turdagi xatoning kamchiliklari shundaki, ijobiy va salbiy xatolar bir-birini bekor giladi.

e O'rtacha mutlag xato (O"MX). Mutlaq xatolarning o'rtacha giymati sifatida hisoblanadi. Agar u nol
bo'lsa, unda bizda mukammal prognoz mavjud. Kvadratlarning o'rtacha o'rtacha xatosi bilan taggoslaganda,
bu o'lchov tashqi sotuvchiga "juda ko'p ahamiyat bermaydi".

o Kvadrat xatolar yig'indisi (KXY), o'rtacha xato. Kvadratlardagi xatolar yig'indisi (yoki o'rtacha)
sifatida hisoblanadi. Bu eng tez-tez ishlatiladigan prognoz anigligini baholash.

 Nisbiy xato (NX). Oldingi o'lchovlarda hagigiy xato giymatlari ishlatilgan. Nisbiy xato mos
keladigan sifatni nisbiy xatolar nugtai nazaridan ifoda etadi.

Prognoz gisga muddatli, o'rta muddatli va uzog muddatli bo'lishi mumkin.

Qisga muddatli prognoz - bu bir necha gadam oldinroq bo'lgan prognoz, ya'ni. kuzatuv hajmining
3% dan ko'p bo'lmagan yoki 1-3 gadam oldin bashorat gilingan.

O'rta muddatli prognoz - bu kuzatuvlar hajmining 3-5 foizini tashkil giladigan bashorat, ammo
oldinga 7-12 gadamdan oshmaydi; Shuningdek, ushbu turdagi prognoz mavsumiy tsiklning bir yoki yarmini
bashorat gilishni anglatadi. Statistik usullar gisga va o'rta muddatli prognozlarni tuzishda juda mos keladi.

Uzog muddatli prognoz - bu kuzatuv hajmining 5% dan ko'prog'ini bashorat gilish. Ushbu turdagi
prognozlarni tuzishda statistika usullaridan deyarli foydalanilmaydi, bashoratni shunchaki "tuzish" mumkin
bo'lgan juda "yaxshi" holatlar bundan mustasno. Hozircha biz bashorat gilish usullarini, garor gabul gilish
jarayoni bilan bog'lig ravishda yoki boshga usullarni ko'rib chiqdik. Prognozlashda e'tiborga olish kerak
bo'lgan boshga omillar mavjud.

Magsad 1. Ma'lumki, tahlil gilinadigan jarayon vaqt ichida nisbatan bargaror bo'lib, o'zgarishlar asta-
sekin sodir bo'ladi, jarayon tashgi omillarga bog'liq emas.

Magsad 2. Tahlil gilinayotgan jarayon begaror va tashgi omillarga juda bog'lig.

Birinchi muammoning echimi katta miqdordagi tarixiy ma'lumotlardan foydalanishga qaratilishi
kerak. Ikkinchi muammoni hal gilishda predmet sohasidagi mutaxassisning, ekspertning barcha zarur tashqi
omillarni bashorat gilinadigan modelda aks ettirishi, shuningdek ushbu omillar bo'yicha ma'lumotlarni
to'plash uchun vaqgt ajratishi uchun alohida e'tibor berilishi kerak (tashgi ma'lumotlarni to'plash ko'pincha
ichki ma'lumot to'plashdan ko'ra ancha qiyinrog). tizimlari). Prognozlash asosida amalga oshiriladigan
ma'lumotlarning mavjudligi prognoz modelini yaratishda muhim omil hisoblanadi. Yaxshi prognoz gilish
uchun ma'lumotlar ishonchli, anig va ishonchli bo'lishi kerak.
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Prognozlash usullari. Ma'lumotni gazib olish usullari, ularning yordamida prognozlash muammolari
hal gilinadi, kursning ikkinchi gismida muhokama qilinadi. Prognozlashda ishlatiladigan keng targalgan
ma'lumotlar gidirish usullari orasida biz neyron tarmoglari va chizigli regressiyani ta'kidlaymiz. Prognozlash
usulini tanlash ko'plab omillarga, shu jumladan prognoz parametrlariga bog'lig. Usulni tanlash tarixiy
ma'lumotlar to'plamining barcha o'ziga xos xususiyatlarini va u qurilayotgan magsadlarni hisobga olgan
holda amalga oshirilishi kerak. Prognozlashda ishlatiladigan Data Mining dasturi foydalanuvchiga aniq va
ishonchli prognozlashni ta'minlashi kerak. Shu bilan birga, bunday prognozni olish nafagat dasturiy ta'minot
va uning asosidagi usullarga, balki boshga omillarga, jumladan, dastlabki ma'lumotlarning to'ligligi va
ishonchliligi, ularni to'ldirishning 0'z vagtida va tezkorligi va foydalanuvchining malakasiga bog'lig.

Vizualizatsiya - bu hisob-kitoblarning yakuniy natijasini ko'rish, hisoblash jarayonini nazorat gilishni
tashkil gilish va hatto keyingi harakatning eng ogilona yo'nalishini aniglash uchun dastlabki ma'lumotlarga
gaytish imkonini beradigan vositalar to'plami. Vizualizatsiya vazifasini konferentsiya materiallari, masalan,
CHI va ACM-SIGGraph, shuningdek davriy nashrlarda, xususan, "IEEE Trans. Vizualizatsiya va kompyuter
grafikasi” jurnalining materiallarida batafsil topish mumkin. Vizualizatsiyadan foydalanish natijasida
ma'lumotlarning grafik tasviri yaratiladi. Vizualizatsiyadan foydalanish ma'lumotlarni tahlil gilish jarayonida
anomaliyalar, tuzilmalar, tendentsiyalarni ko'rishga yordam beradi. Prognozlash muammosini ko'rib
chigayotganda, biz vaqt ketma-ketligining grafik tasvirlanishidan foydalandik va unda mavsumiy tarkibiy
gism mavjudligini ko'rdik. Oldingi ma'ruzada biz tasniflash va klasterlash muammolarini ko'rib chigdik va
ob’yektivlarning ikki o'lchovli makonda tarqalishini tasvirlash uchun vizualizatsiyadan ham foydalandik.
Aytishimiz mumkinki, vizualizatsiyadan foydalanish yanada tejamkor: tendentsiya chizig'i yoki scatterplot
ustidagi nugtalar to'plami tahlilchiga nagshni tezroq aniglashga va kerakli echimga erishishga imkon beradi.
Shunday gilib, bu erda biz Data Mining-da belgilar emas, balki tasvirlardan foydalanish hagida gaplashamiz.

Vizualizatsiyaning asosiy afzalligi - foydalanuvchilarning maxsus tayyorgarligiga ehtiyojning deyarli
yo'gligi. Vizualizatsiya yordamida ma'lumot bilan tanishish juda oson, shunchaki unga gqarash kerak.
Vizualizatsiyaning eng oddiy turlari ancha oldin paydo bo'lgan bo'lsa-da, undan foydalanish tobora kuchayib
bormoqda. Vizualizatsiya nafagat tahlil usullarini takomillashtirish bilan bog'lig emas - Skott Leybening
so'zlariga ko'ra, ba'zi hollarda vizualizatsiya hatto uni almashtirishi mumkin. Ma'lumotni vizualizatsiya gilish
quyidagi shakllarda taqdim etilishi mumkin: grafikalar, jadvallar, gistogrammalar, diagrammalar va
boshgalar. Qisgacha vizualizatsiya rolini quyidagi xususiyatlar bilan tavsiflash mumkin:

« interfaol va izchil tavsiflash bo'yicha yordam-yordam;

« natijalarni tagdim etish bo'yicha yordam berish;

e vizual tasvirlarni o'gish va tushunish.

Yomon vizualizatsiya. Natijalarni berish ba'zida foydalanuvchini chalkashtirib yuborishi mumkin.
Yomon vizualizatsiya uchun oddiy misol. Aytaylik, bizda "A kompaniyasining foydasi" 2000-yildan 2005-
yilgacha bo'lgan davrga ega, 1-jadvalda jadval shaklida keltirilgan.

Yil Foyda
2000 1100
2001 1101
2002 1104
2003 1105
2004 1106
2005 1107

1-jadval. A kompaniyasining foydasi

Keling, ushbu ma'lumotlar uchun Excelda gistogrmmasini tuzamiz.

Gistogramma - bu ma'lumotlarning tagsimlanishi ingl. Ushbu ma'lumotlar to'rtburchaklar yoki teng
kenglikdagi chiziglar yordamida ko'rsatiladi, ularning balandligi har bir sinfdagi ma'lumotlar migdorini
ko'rsatadi. Grafikni chizish uchun barcha standart gqiymatlardan foydalanib, sekstda ko'rsatilgan
gistogrammani olamiz. 4-rasm.
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1108
1106 ]
1104 —
1102 —
1100 —
1098 1 —

1095 . ' . . .
2000 200t 2002 2003 2004 2005

4- rasm. Y 0'gining minimal giymati — 1096

Ushbu ragam A kompaniyasining 2000-yildan 2005-yilgacha daromadlari sezilarli darajada
o'sganligini ko'rsatadi. Ammo, agar foyda miqgdorini ko'rsatadigan y-o'giga garasak, bu o'gning o'gi 1096
giymatida x o'gini kesib o'tganligini ko'rishimiz mumkin. Aslida y-o'qi 1096 dan 1108 gacha bo'lgan
giymatlar foydalanuvchini chalg'itmoqda. Y o'gi formati uchun mas'ul bo'lgan parametrlarning giymatlarini
o'zgartirgan holda, rasmda ko'rsatilgan grafikka ega bo'lamiz. 5-rasm.

2000

1500

1000 17—

500 1

2000 2001 2002 2003 2004 2004

5-rasm. Bar chizmasi, minimal y o'gining giymati 0 ga teng

Xulosa. 0 dan 2000 gacha bo'lgan giymatlarga ega bo'lgan y o'gi foydalanuvchiga kompaniya
foydasining ozgina o'zgarishi hagida to'g'ri ma'lumot beradi. Dastlabki ma'lumotlarning katta o'lchamlari va
murakkabligi hagida gap ketganda, vizualizatsiya vositalari keskin kamayishni ta'minlaydi va ehtimol
millionlab ma'lumotlar yozuvlarini sodda, tushunish va boshgarishni osonlashtiradi. Bunday namoyishlar
ma'lumotlarning vizual yoki grafik namoyishlari deyiladi. Vizualizatsiya Data Mining vositalaridan
foydalanib olingan ma'lumotlarni o'rganishda muhim omil sifatida garalishi mumkin. Bunday holatlarda biz
vizual Data Mining haqida gapiramiz. Vizualizatsiya usullari, shu jumladan ma'lumotni bir, ikki, uch
o'lchovli va kattarog o'lchamlarda taqdim etish, shuningdek ma'lumotni namoyish gilishning boshga usullari,
masalan, parallel koordinatalar, "Chernov yuzi", kursning keyingi gismida muhokama gilinadi.

Adabiyotlar:

1. Carlos Coronel yend Steven Morris. Database Systems: Design. Implementation, and Management,
Eleventh Edition. 2015. (Cengage Learning 786 p.)

2. David M. Kroenke. Database processing. Eighth Edition. Prentice Hall PTR. Upper Saddle River.
2002.

3. “Top Ten Largest Databases in the World," Business Intelligence Lowdown, February 15.2007.

4. Hakimov M.X.. Gaynazarov S.M. Berilganlar bazasini boshqarish tizimlari. OO™Y uchun darslik.
2- gamp. T.: Fan va texnologiyalar, 2015. 648 b.

5. AramypanoB XK.K., Xasparor @®.X., DmankynoB X.M. bur nara Ba nara MHHHHF//SV’KyB
kyianMma.-byxopo: lypnona, 2021. — 158 6.

49



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

KAJOJ0OB O301:x0H HACPUJJANHOBA Xanuma PACYJIOBA Kamoaa
HUcomuaunoBuy Dapxoa KU3u XaKkuM Ku3u
noneHt byxapckoro MarucTtpasnt byxapckoro Maructpant byxapckoro

rocyaapCTBEHHOTO YHUBCPCUTETA TroCyaapCTBECHHOT'O YHUBEPCUTETA TOCYAapCTBECHHOI'O YHUBEPCUTETA

METOAbI HIOCTPOEHUU OIITUMAJIBHBIX I10 IIOPAAKY CXOANMOCTHU
KYBATYPHBIX ®OPMYJI TUIIA 9PMUTA B IPOCTPAHCTBE COBOJIEBA

B pabome uccneoosanue gedemcs 0na KyoamypHuix opmyn 6 PYHKYUOHANLHBIX NPOCMPAHCINEAX
Cobonesa L(Zm)u LY ons ¢ynxyuii 3adannvix ¢ N- mepnoii edunuunoti cgepe. Kauecmeo kybamypholi

Gopmynvl xapaxmepuzyemcs HOPMOU QYHKYUOHANA NOZPEUWHOCU, U AGNAemCca (QYHKYUel Heu38eCHHbIX
K03 puyuenmos u y3n08. Ilosmomy 011 8bIHUCIUMENLHOU NPAKMUKYU NOAE3HO YMemb BbIYUCTUMb HOPMY

m
gbyHKI/;uOHa]la nocpeutHocmu u oyeHums ee. B ceazu ¢ omum 6 npocmpancmee LQ 6blHUCTIEHA HOPMbl

PYHKYUOHAA NOSPEeUHOCTIU KYOAMYPHUIX (opmyn muna Ipmuma u HAUOeHa 3KCMPeMAanvbHas QYHKYUsL.
Honyuena oyenxy ceepxy 011 HOpMbL YHKYUOHAAA NOSPEUHOCTIY  KYOAMYPHBIX QOPMYNL U HA OCHOGE

m
meopemvl baxeanosa 6 npocmpancmee |_(2 )(S) NOCMPOEHa ONMUMATLHASL NO NOPSIOKY CXOOUMOCMU
Kyoamypuas ¢hopmyna ona yuxyuil 3a0annvix 6 N - mepHol edunuyHol cepe.

Ecnu nam uzéecmuvt ne monvko 3uauenus pyuxyuu | (9) 6 HeKomopblX mouxax obnacmu S, HO u
3HAYEHUsL ee NPOU3BOOHbIX MOS0 UIU UHO20 NOPAOKA, MO eCMeCmeeHHO, YMO NpU NPASUILHOM
UCNONIb306AHUU BCEX IMUX OAHHBIX Mbl MOJMCEM 0XCUOAmb 0olee MOYHbILI pe3yibmam, 4em 8 Clyude
UCNONIb3068AHUSL MOALKO 3HAYEHU YHKYUU.

Kniouesvte cnosa: xybamypnas ¢popmyna, @yukyuonan noepewrocms, npocmpancmeo Cobonesa,
0000wWénHas pyHKYUs, GYHKYUOHATbHASL APOCMPAHCINGO, IKCMPEMATbHASL PYHKYUSL.

SOBOLEYV FAZOSIDA YAQINLASHISH TARTIBI BO’YICHA ERMIT TIPIDAGI
OPTIMAL KUBATUR FORMULANI QURISH METODLARI

Ushbu magolada N o'lchovli birlik sferada aniglangan funktsiyalar uchun LS va L] Sobolev

fazolarida kubatur formulalar o’rganilgan. Kubatur formulaning sifati xatolik funksional normasi bilan
tavsiflanadi va noma'lum koeffitsientlar va tugunlarning funktsiyasidir. Shuning uchun, hisoblash amaliyoti

uchun xatolik funktsionali normasini hisoblash va uni baholash uchun foydalidir. Shu munosabat bilan L

fazosida Ermit tipidagi kubatur formulalarning xatolik funksionali normalari hisoblab chigiladi va ekstremal
funksiya topiladi. Kubatur formulalarning xatolik funksionali normasi uchun yugori chegara olinadi va

L(Zm)(S) fazodagi Baxvalov teoremasi asosida N o‘lchovli birlik sferada berilgan funksiyalar uchun
yvagqinlashish tartibi bo ‘vicha optimal kubatur formulasi tuziladi.
Agar biz S sohaning ba'zi nugtalarida nafagat f(<9) funktsiyasining giymatlarini, balki uning bir

yoki boshga tartibdagi hosilalarining giymatlarini ham bilsak, tabiiyki, bu ma‘lumotlarning barchasidan
to'g'ri foydalanish bilan biz buni amalga oshirishimiz mumkin va anigroq natijaga erishishimiz mumkin.

Kalit so'zlar: kubatur formula, xatolik funksionali, Sobolev fazosi, umumlashgan funksiya, funksional
fazo, ekstremal funksiya.

METHODS FOR THE CONSTRUCTION OF OPTIMAL IN THE ORDER OF
CONVERGENCE CUBATE FORMULA OF THE HERMITIS TYPE IN THE SOBOLEV SPACE

In this paper, the study is carried out for cubature formulas in the Sobolev function spaces I_(Zm) and

L for functions defined in the n-dimensional unit sphere. The quality of the cubature formula is

characterized by the norm of the error functional, and is a function of unknown coefficients and nodes.
Therefore, it is useful for computational practice to be able to calculate the norm of the error functional and

evaluate it. In this connection, in the L space, the norms of the error functional of Hermite-type cubature
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formulas are calculated and the extremal function is found. An upper bound is obtained for the norm of the
error functional of cubature formulas, and on the basis of Bakhvalov's theorem in the space L2 ’(S), an

optimal cubature formula in terms of the order of convergence is constructed for functions given in the n-
dimensional unit sphere.

If we know not only the values of the function f (&) at some points of the region S, but also the

values of its derivatives of one order or another, then naturally, with the correct use of all these data, we can
expect a more accurate result than in the case of using only the values of the function.

Keywords: cubature formula, error functional, Sobolev space, generalized function, functional space,
extremal function.

Beenenme. [locnemnee Bpems MHoOro paboT (cM. Hampumep, [1-11]) mocBsimieHBI MOCTPOEHUIO
KyOaTypHbIX (GopMysa st MPHOIMKEHHOTO BBIYUCICHHS MHTETPAJOB IO MOBEPXHOCTH cep, TOUHBIX A

cpepruecKiX TapMOHMK HEKOTOporo mopsaka. Iycts dynxmun | (0) , 3aJJaHHBIC Ha eIWHUYHOH cdepe S,
mpUHAAJe)KaT HekoTopoMy baHaxoBomy mpocTpaHcTBY B, BiO)keHHOMY B IIPOCTPaHCTBO C(S)
HEeNpepbIBHBIX (YHKIUK Ha S. OyHKIMU f(@) € B nponomxum Ha Bce npoctpanctso R", cumras ux

NOCTOSIHHBIMH Ha JTydax, BBIXOASIIMX M3 IeHTpa chepsl S u Gynem obo3HauaTh yepes f (6’), rre S N-—

MepHas equHUYHAs cdepa.
PaccMmoTpuM morpenrHocTs KyoaTypHOH cpopMynLI

j f(0)d6 ~ ZZ( ~1)“C@ f @ (gD) )
la|<st A=1
Ha QyHKIMAX U3 B:
<@ f >= j f(O)do - ZZ( 1)“C f@ (W) = j £9(6) f (0)d0, @)
lel<t A=1
(9(0)=6,0-1)- % D Cl6 (0-02), ©
o<t 2=1

O (1—r), 5(0—9(1)) - nenbra - GpyHKIME Jnpaxa, I’:\/X12+X§+...+X§ ,

N 27Z_n/2
dYCi=——= la|=a+a,+..+a, n 0<t<m,

= r(n2)’
e r(n/z):(g— J!.

[orpemrHocts (2) kybarypHoit Gopmynsl (1), oueBHAHO, siBisieTCs (DYHKIIMOHAIOM, 33JaHHBIM Ha

(@)

B, u B cuny npeanonosxenus Bnoxkennoctu B —C (S) s1oT dyHKimonan (' OyaeT HeIPEPHIBHBIM.

IocranoBka 3agaum. Jlo cuX HOp MbI paccMaTpuBaid KyOaTypHble (OPMYIBI, MPU MOMOIIM
KOTOPBIX MPUOIMKEHHO BBIYMCIISIIOT ONPEICIICHHBINH HHTErpail OT GYHKIMHU, KOT/[a W3BECTHBI 3HAYCHHSI ITOM
(YHKIMHU B OTHENBHBIX TOYKaxX-y3nax KybaTypHoii ¢opmynbl. Ho Bo3MoHBI Oosiee obune KyOaTypHBIC
(bopMyIibl, B KOTOpbIE BXOJAT KaK 3HAYCHHs (YHKLUH, TaK M 3HAYCHHS €€ MPOU3BOAHBIX TOTO HJIM HHOTO
HOpsiIKa.

B npocrparctee B* mopma pynkimonana K(,ff ) ONIPENENAIOTCA 10 opMyJIe
‘< f(,j‘ ) f >‘

|4 18%= sup e
feBHfH¢O |f 18|
Oynkuns Ty € B, wns xoropoit mmeer mecto paBeHCTBo
<9, 1> = |4 1841, 18]
(«)

HA3BIBACTCA IKCMpemansroli gynxyueti ('
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TakuM 00pa3oM, 3amada OICHKU MOTPEIIHOCTH KyOaTypHO#l (opMynbl Ha (QYHKIUAX HEKOTOPOTO
npocrpadcTBa B, paBHOCHIBHA BBIYMCICHUIO 3HAYEHWs HOPMBI  (DYHKIMOHANA IIOTPENIHOCTH B
conpsxéuHoM k B mpocTpanctee B mmm, uto To ke camoe, HAXOXKIEHHIO SKCTPEMAIbHON QYHKIUU s
JAaHHOH KyOaTypHOH (OpMYIIbL.

Jlns pentenus 9Toit 3a1auu B KadectBe B Bossmém mpoctpanctso L (S)

m o
Onpenenenne. [Ipocrpanctso L, (S) ONPENENSETCS KaK IPOCTPAHCTBO (DYHKIMIA, 3a1aHHBIX HA O
1 00J1a1aI0IKUX KBaAPATHYHO CYMMHPYEMBIMHU 0000IIEHHBIMH TPOU3BOAHBIMU NIOpsiika M | HOpMa KOTOPBIX

OIIPEIENSAETCS PABEHCTBOM [9]
o o(nk)
[t1©) = 3 &tk (k+n-2)", @

k1 1
roe 8, = .[kaf (0)f (0)dé u npeanonoxum, uro 2M >N, 3xech
s

k+n-3)!
Y., ((9) - cpepuueckue rapmoHuku nopsaka K suga ( u o(n, k) = H(n +2k —2), T.C.
' Hn—-2);
YHCIIO TMHEWHO HE3aBUCUMBIX C(EPUUECKUX TAPMOHUK.
Beruncienne HOpMbI PYHKIIMOHAJIA MOTPEIIHOCTH Ky0aTypHBIX ¢popMyJ THIIA DPMHUTA B

npocrpanctee CoGonesa L (S)

KauectBo kyOaTypHOU hopMyIBl XapakTepu3yeTcss HOPMOH (YHKIMOHAJIA TIOTPEIIHOCTH, U SBIISETCS
¢dyHKIMeH Hen3BecTHBIX Kod(duimeHToB U y3moB. [10dTOMY AN BBIYMCIUTENHHON MPAaKTUKU IOJIE3HO
YMETh BBIYHCIUTH HOPMY (QYHKI[HOHAJIA OTPENIHOCTH (3) ¥ OIICHUTS €e.

CrpaBenyiuBa cienyronas

(@)

Teopema 1. Hopma ¢yukimonana norpemsocta (' KydarypHoil hopmyssl Tirma Dpmura (1) Haj

npocTpancTtBom L (S) paBHa

N
| ZE o)

laj<t 4=1

N
>

‘ ) k™ (k+n—2)m
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MOJTYYHITH PABEHCTBO ISl HOPMbI (PYHKIIHOHATIA f(,f,z ) (0) B conpsxeHHOM IIPOCTPaHCTBE L(zm)* (S) Y HOPMBI
dynxmmn U (0) B IIPOCTPAHCTBE L(Qm) (S) DTO PaBEHCTBO JEHCTBUTENBHO MoATBep:KAaeT, uro U ((9) €

L(zm)(S) SBIISIETCSl DKCTpeMajbHOW (yHKIMeH miast KyoarypHbiX (opmyn tuna Opmuta. Takum obOpazom

MPUMEHSISI METOJl MOBTOPHOTO WHTETPUPOBAHUS, T.C. WCIIONB3YSl OJHOMEPHBIX KBaJIpaTypHbIX (GopMyl,
MOCTPOCHA ONTHUMAIIBHBIX IO MOPSAKY CXOAUMOCTH KyOaTypHBIX (GopMyn THma DpMHUTa B MPOCTPAHCTBE
CoboneBa uist GyHKIMIH 3aJaHHBIX B 1 -MepHOW eTMHIUYHOMN cepbl.
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ATAEBA I'yncuna UcponsioBHa MAXMAJIMEB Xacan
Crapmmii npenogaBaTenb CryneHt 4-Kypca HanpaBlIeHUS
kageapsl HHYOPMAILIMOHHBIX CUCTEM U obpazoBanus “llpukiagHas MaTemMaTuKa v

TUQPPOBBIX TEXHOIOTHI uHpopMaTHKa”
Byxapckoro rocyapcTBEHHOTO Byxapckoro rocyqapcTBEHHOTO
YHHUBEPCUTETA YHHBEpCUTETA

POJIb UCKYCCTBEHHOI'O UHTEJIVIEKTA B OBPA30OBAHUU

Tonamue uckyccmeennozo UnmenieKma NPUUIO 8 Hauly HCUu3Hb C NOSGIEHUEeM KOMNbIOMEPOs, K020d
BONIOMUNIUCH 8 JICU3HD BO3MONCHOCU MAUUH, 3AMEHAIOUUX pabomy 4eioeeyecko2o mosad. B cogpementom
MUpe UCKYCCMBEHHbIN UHMENLIeKM CHOUM HA BANCHOU MOYKe NYMU C80e20 DA3BUMUS, NO380IAULE20
nepeonpedenums MHO2UE YEHHOCMU COBPEMEHHO20 MUPA, 8KI0UAS 00pazosamenvhyio cucmemy. Koneunoi
yervlo MHO2UX ucciedosamenell 8 0OIACMU UCKYCCIMBEHHO20 UHMELIEKMA A6Iemcs pa3spabomra cucmem
UCKYCCMBEHHO20 UHMENLeKMd, CNOCOOHBIX PAGHAMbLCA U HPEeBOCXO0UMb 6eCb CHEKMpP Yelo8eYecKo20
NO3HAHUS, Mbl, BEPOAMHO, 6Ce eue HAXOOUMCA HA PACCMOSHUU HECKOAbKUX Oecimuiemuli om makou
MexHon02Ul.

Knwouesvie cnosa: mawunnoe obyuenue, dKCNEpmHble CUCMEMbL, UHDOPMAYUOHHBIE THEXHOIOUU,
OaHHbvle, NPUHSAMUE Peulenull.

TA'LIMDA SUN’IY INTELLEKTNING O'RNI

Sun'iy intellekt tushunchasi hayotimizga kompyuterlarning paydo bo'lishi va inson miyasi ishini bajara
oladigan mashinalarning imkoniyatlari yuzaga chiqgganda kirib keldi. Hozirgi kunda sun'iy intellekt
zamonaviy dunyoning ko'plab gadriyatlarini, shu jumladan, ta'lim tizimini gayta ishlab chigishga imkon
beradigan rivojlanish yo'lidagi muhim nugtada turibdi. Ko'pgina sun'iy intellekt tadgigotchilarining asosiy
magsadi inson idrokining butun spektriga teng keladigan va undan oshib ketadigan sun'iy intellekt
tizimlarini ishlab chigishdir. Ehtimol biz hali ham bunday texnologiyadan bir necha o'n yillar uzoglikda
turgandirmiz.

Kalit so'zlar: mashinani o'rganish, ekspert tizimlari, axborot texnologiyalari, ma'lumotlar, garor
gabul gilish.

THE ROLE OF ARTIFICIAL INTELLIGENCE IN EDUCATION

The concept of artificial intelligence came into our lives with the advent of computers, when the
possibilities of machines that replace the work of the human brain came to life. In the modern world,
artificial intelligence stands at an important point on the path of its development, which allows redefining
many values of the modern world, including the educational system. The ultimate goal of many researchers
in the field of artificial intelligence is to develop artificial intelligence systems capable of equaling and
surpassing the entire spectrum of human cognition, we are probably still several decades away from such
technology.

Keywords: machine learning, expert systems, information technology, data, decision-making.

BBenenue. Ha maHHBIi MOMEHT HCKYCCTBEHHBII HHTEIUIEKT SIBJIAETCS Y3KUM HITH CIIA0bIM,
COCTOSIIIIMM M3 MAIllMH B CUCTEM C IPOTPaMMHPOBAHUEM TI0]T KOHKpETHBIE 3aa49u. [lepBoHaYasHO Tak
Ha3bIBaeMble “IKCIEPTHBIC CUCTEMBI” pa3padaThIBAIUCh C MOMOIBIO OOIIMPHBIX TPaBHUIT
MIporpaMMUpPOBaHus B KoMIbloTepax. OmHako B mocienanee Bpemst MU pa3BuBaeTcs 3a c4eT NCTIOIb30BAHHUS
MaITUHHOTO 00y4deHus i ML — HaOmroeHus 1 cOopa OOIBIIOr0 KOJTWIECTBA JAHHBIX, BBISBICHUS
KOppEeJSIHiA, KOTOPBIE He ObLIN OBl cpa3y MOHSITHBI JIOASM, U UCIIOIB30BaHUS STHX IIAOIOHOB A
MPUHSATHS PELICHUH.

B oOmacti TexXHOMOTHI MCKYCCTBEHHOTO HWHTEJIEKTa CAENAHO HEMAaIO BaXXHBIX IAroB B OOJIACTH
MIPUHATHS PENICHUH, XOTS BaYKHO 3aMETHTh, YTO MPHUHATUE PENICHUH Y MallliH JAJIEKO HE HJCallbHBI (XOTS
JIOAW TOXKE MHOTIO OMIMOAIOTCsl MPH NPUHATUH pelleHuil.) B mocnenHee Bpemsl caenaHo O4YeHb MHOTO
pa3paboToKk B OOJIACTH AJTOPUTMOB HMCKYCCTBEHHOTO HHTEIJIEKTAa, YTO MO3BOJSET OCYIIECTBIATH BHIOOD
crcTeM 0OyUeHHS U pa3HOOOPa3HBIX JIAHHBIX.
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OO0macTh HWCKYCCTBEHHOTO HHTENIEKTa OYEeHb OOMmMpHA ©  TepecekaeTcss ¢  JAPYTUMH
(dyHIaMEHTaIbHBIMH HayKaMH, TaKUMH KaK MaTeMaThka, (u3nka, XuMus, a TakKe IPyTUMH HayKaMu —
CTaTUCTHKA, TEOPHUSl BEPOSITHOCTEH, 0OpadOTKa CHTHAJOB, MAIIMHHOE OOyYeHHE, KOMITBIOTEpHOE 3pCHHE,
TICUXOJIOTHSA, JIMHIBUCTHKA U Hayka o0 Mosre. [Ipu pa3paboTke cuCTeM HCKYCCTBEHHOTO HHTEJIEKTa BaKHO
YUUTBIBATh BOIPOCHI, KacCAIOMIMECsS COIMAIBHON OTBETCTBEHHOCTH WM JTHKH CO3/IaHUS HMCKYCCTBEHHOTO
WHTEJUIEKTA, IOATOMY IPH CO3/IaHUH TAKMX CHCTEM y4acTBYIOT JIIOH, 3aHUMatoIuecs: puiaocoduei.

MortuBanueil co3faHusi CUCTEM HMCKYCCTBEHHOTO HHTEJUIEKTa SIBISETCS TO, YTO 3aJadd, KOTOpbIE
MOTYT OBITH PEIICHbI C TIOMOIIBI0 MAIIMH, 3aBUCST OT OOJBIIOTO KOJIMYECTBA MEHSIOMMXCS (PaKTOPOB U
TpeOYIOT OYEHBb CIOKHBIX PpEIICHHWH, KOTOphIE B CBOIO O4YEpenb OYEHb TPYAHO TIOHATH M CIIO0XXHO
aNrOpUTMHU3UPOBATH BPYUHYIO.

CymecTByeT HECKOJIBKO Pa3IMYHBIX CIOCOOOB MOHATH MPUPOAY MCKYCCTBEHHOTO HHTEIJIEKTa. J[Ba
TUTIA OIICHKM BKIJIIOYAIOT WCKYCCTBEHHBIN HWHTEIJIEKT Ha OCHOBE NPaBHJI W HAa OCHOBE MAIIMHHOTO
oOyuenus. [lepBeiii mcCHONB3yeT NpaBuia MPUHIATHA pPEIMIECHHH JUIS BBIPAaOOTKH pPEKOMEHAALUU WU
pemienus. B atom cMbicie 310 camasi ocHoBHas (opma. [[pumepom TakoW CHCTEMBI SBISETCS
WHTEIIeKTyanbHass  cucrema oOydenms (ITS), koTopas MOXeT TPEAOCTABIATH  YYalTUMCS
JeTaT3UPOBAHHYIO H KOHKPETHYIO 0OPaTHYIO CBSI3b.

HcKycCTBeHHBIH MHTEIUIEKT HA OCHOBE MAIIMHHOTO OOYYEHUS SIBIIsieTCS O0Jiee MOIIHBIM, MOCKOJIBKY
MallvHbl JEHCTBUTEIBHO MOTYT YYHUTHCS M CO BPEMEHEM CTAHOBUTHCS JIy4YIlle, OCOOCHHO KOT/Ja OHHU
B3aMIMOJICHCTBYIOT C OONBIIMMH MHOTOYPOBHEBBIMH Ha0opamMH [aHHBIX. B ciygae oOpasoBaHus
WHCTPYMEHTBI MCKYCCTBEHHOTO MHTEJUIEKTa HAa OCHOBE MAIIMHHOTO OOYYEHHS MOYKHO HCIIONB30BAThH IS
pPa3IMYHBIX 3a/ad, TAaKUX KaK MOHMTOPHUHI aKTHBHOCTH yYalllUXCsl U CO3JaHHE Mojienel, KOTOpble TOYHO
MIPOTHO3ZHUPYIOT PE3YNbTATHl yHaIIHUXCs. XOTS UCKYCCTBEHHBIM WHTEIUIEKT HA OCHOBE MAIIMHHOTO OOydeHUs
BCE €Ie HAaXOAWTCS B 3a4aTOYHOM COCTOSIHMH, 3TOT TOAXOJ Y)K€ TOKa3ajl BIIEYATISIONINE pPEe3YNbTaThl,
KOrJla pedb UAET O CIOXKHBIX PEIIEHUSX, HE PerylMpyeMbIX NMpaBWIaMH, TAaKUX KaK OLIEHKAa MHCbMEHHBIX
OTBETOB YYaILIUXCsl WM aHaJN3 OOJIbIIUX U CIOKHBIX HA0OPOB JTaHHBIX.

BHyTpr MCKYyCCTBEHHOTO WHTEIJIEKTa €CTh M JIPYTHe BaXKHBIE PasiU4vsA, B 3HAUUTEIHHON CTENEeHH
OCHOBaHHBIE Ha TEXHOJOTMYECKHMX BapHAHTaX WCIIONb30BaHuA. OTHO TIOATIONE BpaIlIaeTcss BOKPYT
00pabOTKM €CTECTBEHHOTO $3bIKa, TO €CTh HCIIOJIb30BaHMS MAIlWH A TOHUMaHUs Tekcra. Takue
TEXHOJIOTHHU, KaK aBTOMAaTH4YeCKas OI[CHKa JCCe, MCIONB3YIOT 00pab0TKy €CTECTBEHHOTO SI3bIKA JIJISI OI[CHKH
MMMCBMEHHBIX 3cce. Takke BaXXHBIMU B HCKYCCTBEHHOM MHTEJUIEKTE SBIIIOTCS PEKOMEHATeIbHbIE U JPyTue
CHUCTEMBI TPOTHO3MPOBAHUS, KOTOPHIE y4YacTBYIOT B IIPOTHO3MPOBAHMM Ha OCHOBE JaHHBIX. Hampumep,
Last.fm B HacTosilee BpeMs HCIIONB3YeT PEKOMEHIATENEHYI0 CHCTEMY Ha OCHOBE HMCKYCCTBEHHOTO
HWHTEJUIEKTa, YTOOBI co37aTh "CTaHITHIO" pEeKOMEHAYEeMBIX ITeceH, HaOIoaas, Kakue TPYNIbl U OTACITBHEBIC
TPEKH TOJIb30BaTENb CIIYIIA] Ha PETryAspHON OCHOBE.

HcKycCTBEHHBIH WHTEIICKT Ha OCHOBE 3pPEHUS TaKKe SIBISIETCS BaXKHOW 00J1aCThIO, KOTOpas MOXKET
[IOMOYb B OIEHKE. PsI OIEHOYHBIX TPYI HMCHOIB30BATM ONTHYECKHE CHUCTEMBI IS OICHKH pabOTHI
yuammxcsi. Hampumep,BMecTo TOTO, YTOOBI YUHTEIh OICHMBAJI MAaTeMaTHYEeCKOe ypaBHEHHE, HAlMCaHHOE
YYEHUKOM, YUUTEIb MOKET coTorpadupoBaTh ypaBHEHHE, 1 MAILIMHA OLICHUT €TO.

Hakomnern, ecTb cuCTEMBI UCKYCCTBEHHOI'O MHTENJIEKTa, OCHOBAHHBIE HAa PacloO3HaBaHUH Tosioca. OTH
CUCTEMBI SBIAIOTCS OCHOBOM TaKMX HHCTPYMEHTOB, Kak Siri m Alexa, W 3KCHepTHl H3yd4aloT CHOCOOBI
WCTIONIb30BaHMsI MCKYCCTBEHHOTO HHTEJIEKTa Ha OCHOBE Tojioca JUIsl JUArHOCTUKM YTEHUS U JIPYTUX
aKaJeMHYECKUX ITPOOIIeM.

OcHOBHAasl 4YaCThb.

Hckyccmeennwiti unmeniexm 6 0opazoganuu

OTOT mpolecc MAUIMHHOTO O0YYCHHUsI HANpsAMYIO CBSI3aH C TeM, KaK ydaTcs Jioau. HeynuBuTenbHO,
YTO 3TH JOCTHKECHHS B OOJIACTH TEXHOJIOTUH CTUMYIHPYIOT UCIIOIB30BaHHE UCKYCCTBEHHOTO MHTEIUIEKTa B
00pa3oBaHUM.

IIpu ydyacTUM MHOTOYHCIEHHBIX 3aHHTEPECOBAHHBIX CTOPOH CYIIECTBYET MHOXKECTBO BO3MOXKHOCTEH
IUTSL FICTIOJTB30BaHUS NCKYCCTBEHHOTO MHTEJIEKTa B 00pa30BaHUM, U B HACTOSIIEE BPEMS PHIHOK Tpesiaraet
pemieHnst JUIA B3POCIHBIX, AETeH, PErNeTHTOpPOB W 00pa3oBaTeNbHBIX yupeknaeHHi. CHUCTeMbl Ha OCHOBE
HCKYCCTBEHHOTO WHTEJUIEKTa MOTYT aHaJM3HpPOBaTh OIPOMHOE KOJMYECTBO MH(OpMaluu, a MpUMEHEHHE
HCKYCCTBEHHOTO MHTEJICKTa B 00Pa30BaHUU OXBAaTBHIBAET LIMPOKUH CIIEKTp oOJiacTeld, BKIIIo4Yas o0ydeHue,
KOMMYHHKAIIAW, aIMIHUCTPUPOBAHUE U YIIPABICHNE PECYPCaMH.

Kak uckyccmeennwlit unmeiniekm ucnop3yemcsa 6 oopasosanuu?

Ilo Oonpuield dYacTH TPHIOKEHUS HMCKYCCTBEHHOTO HMHTEIUIEKTa M MAIIMHHOTO OOYYeHUs B
00pa30BaHWM TPUHUMAIOT BHUPTYalbHYIO (OpMy, a HE BOIUIOMIAIOTCA B BUAE poOOTOB. Moryr OBITh
3aJIeliCTBOBaHbI (PU3MUCCKIE KOMIIOHEHTHI, TAKME KaK ayAuo- WU BU3yallbHble JaTynku MHTepHeTa Bemiel
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(IoT), xoTopbie cobuparoT WM HaOMIONAIOT 32 MHPOpManueld 00 okpyxkatomien cpene. Ho mckyccTBeHHBIH
WHTEJUIEKT B TIPUIIOKEHUSIX 00pa30BaTENbHBIX CUCTEM OOBIYHO MPOSBISIETCS C MMOMOIIBIO IU(POBBIX CHCTEM
00pabOTKH MPOrpaMMHOT0 O00ecTiedeHusl. ITO MPOSIBICHHE UTPAET ONpENeNIeHHYIO poiib B 00pa3oBaHUH Ha
Pa3NUYHBIX YPOBHSX, BKJIIOYAS:
Hckyccmeennulii unmennekm 6 00paso8anuiL:
v' Pa3paboTKa MHTEIUIEKTYaIbHOTO KOHTEHTA.

CucTeMbl UCKYCCTBEHHOT'O HMHTEIUIEKTa MOTYT HCIOJBb30BaTh MaTepHajbl TPaIUIMOHHOW y4eOHOMN
IIPOTPaMMBbl AJIsl CO3aHUA MHIMBHIYAIbHBIX YYCOHHMKOB IIO ONPEAEICHHBIM IpeIMeTaM. Takue CHCTeMbI
O POBBIBAIOT ITOT YYEOHBIM MaTepwall W CO3MAaI0T HOBBIC Yy4deOHBIE HHTEpEHChl, YTOOBI ITOMOYb
y4aluMcst BCeX aKkaJIeMHUECKIX KIacCOB M BO3PACTOB.

v" Cosjanue mepcoHaTU3MPOBAHHOTO OIBITa OOYUCHHS.

Ectp nurata Ansbepra DifHIITEHA, B KOTOPOI TOBOpHUTCS, YTO “Kakapiii 4emoBeKk TeHuil, HO, eCiH
BBI OyJieTe CYyAUTH O PBIOE MO ee CIIOCOOHOCTH JIa3UTh MO JEPEBY, OHA MTPOKUBET BCIO CBOKO JKU3Hb, IToJIarasi,
4T0 OHa riyna”. Het AByX 0JMHAKOBBIX YUEHHKOB, KOTOPBIE YUUIHUCH ObI COBEPILICHHO OJAWHAKOBO.

IlpenocTaBmnsisi HacTpauBaeMble MNPHIOKEHUS [UIA PENETUTOPCTBA M HOAJEPKKH HM3yUEHUs,
HCKYCCTBEHHBI WHTEJUIEKT MOXET aJalTHpPOBaTh OOpa3oBaTeNbHBIE CTPYKTYPBI Ui YIOBJIETBOPEHHUS
MoTpeOHOCTEN OTAETBHBIX JIUI] B COOTBETCTBHHU C UX CIIOCOOHOCTSMH, HHTEPECAMH U CKIIOHHOCTSIMH.

v' Pacumpenue criektpa 06pa3oBaHusl.

B 1menoM, MCKYCCTBEHHBIH MHTEIUIEKT M IM(POBBIE TEXHOJIOIWH IIOMOIAIOT YCTPAHUTh I'PaHULBI U
pacmmpuTh 00pa3oBaTeNnbHbIe BO3MOXKHOCTH Ul YYalIUXCsl IO BceMy MUpY. VHTeeKTyanbHble CHCTEMBI
Be0-ITONCKA U PEKOMEHJAIMH MOTYT MPEAOCTABUTh yJalUIUMCsl HHPOPMALIUIO U PECYPCHl, HEOOXOIUMBIE UM
IUTS manbHedero ooydaenns. A takue miaTdopMbl, kak Massive Open Online Course nimn MOOC, aemarot
KypChl MTHOBEHHO JIOCTYITHBIMH JUIsl JIFOOOTO, y KOTO €CTh IMOJKIoYeHHe K MHTepHery. DTO OIHO M3
CYIIECTBEHHBIX MPEUMYILIECTB HCKYCCTBEHHOTO HHTEIUIEKTa B 0Opa30BaHHH.

v" CopeiicTBHE yIpaBieHUuI0 00pa30BaHUEM M 8 IMHHUCTPUPOBAHHUIO.

Nudopmarmonnasi cuctema ympapieHus oOpasoBanueM wiu EMIS — 310 wHTerprpoBaHHas Tpyrmmna
WHPOPMAITMOHHBIX ¥ JOKYMEHTALIMOHHBIX CIYKO s cOopa, XpaHeHus, OOpaOOTKH, aHanmm3a |
pacnpocTpaHeHus TaHHBIX JUT TUIAHUPOBAHUS U YIPABIEHUS 00pa3oBaHUEM.

C pasBuTHeM LUQPOBBIX TEXHOJOTHH W TEXHOJOTHMH MAIIMHHOTO OOYYEeHHUS STH IUIaTGOPMBI
MIpeBpallaloTcsl B WHTEIUIEKTYalbHbIE CHCTEeMBI ympasieHus oOyuenumem (LMSS). Ha ocHoBe Mmacch
JaHHBIX, cOOpaHHBIX ¢ oMomblo EMIS, NCKYCCTBEHHBIH MHTEIJICKT U AITOPUTMBI MAIIUHHOTO OOYUYCHHS
MOTYT TPUHUMAaTh OCHOBAaHHbIE Ha JAaHHBIX PELICHUS [UI YJIYUYIICHUS YIOpaBJICHUS IIKOJIOM U
MIPeAOCTaBIeHUs 00pa30BaHUA.

v’ HIHTeJUIEKTyallbHOE PENETUTOPCTBO U OOYUECHHE.

Texnomnoruu Intelligent tutoring system (ITS) u intelligent learning system (ILS) mpemoctaBnsitoT
nudposble mIaThopMbl Ha 0a3e HCKYCCTBEHHOIO MHTEIIEKTA, KOTOPbIE IIO3BOJIAIOT — YHaIlHUMCS
CaMOCTOSITEIbHO HaxonuTh MH(opMamuoo. IloMuMo TOro, 4To OHM BBICTYNAIOT B Kaue€CTBE CPEIACTBA LI
YIPaBIsieMOro 00Y4YEHUs], OHH TAKXKE MOTYT NPOBOAMTH OOMIMPHYIO TUArHOCTHKY yCIIEBAEMOCTH y4aluxcs,
MOJIEPKUBAsl HEMPEPBIBHYIO MOJENb WX 3HAHUH, HABBIKOB, OIMIMOOK M 3a0NMyKIECHHH — W MPEeJOCTaBIIssl
PEKOMEH/IAIIH WK PeIlieHHs, YTOOBI HAITPABUTh UX IO MYTH Iporpecca.

HcKyccTBeHHBIN WIIM MAITUHHBIA WHTEJUIEKT MOXKET IOMOYb YJalllUMCSl U TIPEIOIaBaTelNsIM TIOTyIUTh
OosblIe MOJIB3BI OT 00Pa30BATEIBLHOTO MPOLEcca, B3sIB HA ce0sl psiz poJIeH, B TOM 4HCIe:

v’ ABromatu3aiusi 6a30BBIX HIIM OBTOPSIOMINXCS ICHCTBHI

B HacTosiiee BpeMsi HCKYCCTBEHHBIH WHTEJUIEKT MOXKET aBTOMATH3UPOBATh OIEHKY MPAKTUYECKH JIIS
BCEX BHJIOB TECTHPOBAaHUS C MHOXXECTBEHHBIM BBIOOPOM M 3aroiHeHueM npobenos. [lo Mepe manpHeimero
pa3BUTHA NOPOrpaMMHOTO obecmeueHHs MAjsl OLEHKM 53CCe OSTOT J[AUamna3oH BO3MOXHOCTEH Oyner
pacumpsAThCA.

v' TlpenocTaBieHye NepCOHATN3UPOBAHHBIX 00YYAOIIUX IATHOPM.

Pactymee uucio nporpamMmM aganTHBHOIO OOY4EHHsI, UTP U IPOTrPaMMHOTO 00€CIeUeHHS UCTIONb3YIOT
HUCKYCCTBEHHBIH MHTEJUIEKT I YIOBJIETBOPEHHUS HOTPEOHOCTEH OTAENBHBIX ydalluxcs, yhaenss Oosblie
BHUMAaHUS ONpPEJICICHHBIM TpeIMeTaM, OBTOPSS TO, YTO ydallydecs HE OCBOWIHM, U B LEIIOM MOMOTas UM
paboTtaTh B CBOEM COOCTBEHHOM TEMIIE.

v’ BrlsBlIcHHE TPOOEIIOB ¥ HEJOCTATKOB B YUEOHOM IIPOrpaMMe.

Takwe cucreMbl, Kkak 1nargopma 3jekTpoHHOro oOydeHust Coursera, MOTYT BBIIaBaTh
MpeaynpekaeHHs, €ClIi 0OJBbIIOE KOJIMYECTBO YYALIUXCs AAI0T HEMIPAaBUWIBHBIA OTBET HA JOMAITHEE 3aJaHne
WIN y HUX BO3HUKAIOT IIPOOJIEMBI C ONIPEIeNICHHOM TeMOiA.

v' BupryaibHble peneTUTOPHI.
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Cucrembl 00y4eHHsT Ha 0a3e UCKYCCTBEHHOTO HMHTEIUIEKTA YK€ MOMOTAIT YYallMCs B OCBOSHHH
0a30BOli MaTeMaTHKH, MHChbMa W APYrHX NpeaMeToB. B kadecTBe 0OpaTHOH CBSI3W Uil CTYACHTOB H
MpernojaBareseil: CHCTeMbl HCKYCCTBEHHOI'O MHTEIEKTa MOTYT OTCIEXHBaTh MNpPOTrpecc CTYAECHTOB U
MIpeyIpEeXIaTh MPenoaaBaTeieil 0 BO3SMOXKHBIX ITPO0IeMax.

v' TlpemocTaBiicHHE HOBBIX CIIOCOOOB B3aMMOJIEHCTBHS ¢ HHPOPMAIHEA.

ITo Mepe pa3BUTHS W WHTETPAllMM TEXHOJOTHUH CTYIEHTHI B OyIylleM MOTYT IMOJy4aTb Bce Oolee
3aXBaThIBAIOLINI U Pa3HOOOPA3HBIN OIBIT IPOBEACHUS HCCIICIOBAHHN.

v Co3lanue HOBOM JUHAMUKH B OTHOIICHUSX C YUUTEISIMH.

ITo mMepe Toro, Kak MCKyCCTBEHHBIH MHTEIJUIEKT CTAHOBUTCS BCE 00J€e WHTETPUPOBAHHBIM B CUCTEMY
00pa3oBaHusl, YUUTEIS] MOTYT JOMOJHATH YPOKH C MCIOJIb30BaHHEM HCKYCCTBEHHOTO MHTEJIEKTa, TIOMOTrast
y4aluMcsi, KOTOPBIE UCIIBITHIBAIOT TPYIHOCTH, M OOecleunBas 4eIOBEUYECKOe B3aMMOJACHCTBUE W JIMYHBIHA
OTIBIT.

v CHIWKEHHE aKaJ[CMUYECKOTO U COIHAILHOTO aBJICHHS.

ITockosbKy caMH CHCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTa YaCTO OCHOBAHBI HA METOJEe MPOo0O U OINOOK,
OHM MOTYT OOJIETYHTH TaKOro poja OOy4YeHHe B Cpeje, TZie CTYACHTH He YYBCTBYIOT HEOOXOIMMOCTH
CPaBHMBATH ce0s CO CBOMMH KOJIETaMHU.

v' TIpenocTaBlieHre HOBBIX BO3MOKHOCTEH JUIsl HAliMa, OOYUEHUS U TIOJIEPHKKH.

WuTennexTyanbHbI cOOp NaHHBIX, OCHOBAaHHBI Ha MHTEJUIEKTYalbHBIX KOMITBIOTEPHBIX CHCTEMaX,
MOXXET TPEAOCTaBUTh HWHPOPMAIMIO W PEKOMEHIAIMHM Ul YIYYIIeHWS JKU3HU CTYIEHTOB U
(yHKIMOHUPOBaHUS 00Pa30BATEILHBIX YUPEKICHHM.

v’ W3MeHeHue qUHAMUKE O0yYeHHUSI.

CucreMBl HCKYCCTBEHHOTO WHTEIIEKTa, MPOTPAMMHOE OOecTieueHre M TMOAEpKKa B COYETAHHH C
MOKIIFOYeHHEeM K VIHTepHEeTy O3BOJISIOT CTYACHTAM YUHUTHCS U3 II000H TOUKH MUpa B JI000€ BpeMsl.

[laHHbBIE, OCHOBaHHBIE Ha HMCKYCCTBEHHOM HHTEJUIEKTE, MOTYT M3MEHHUTh TO, KaK IIKOJIBI HaXoJMT,
o0y4aloT H TOAJCPXKHUBAIOT YydalIuxcs. VIHTeIUleKTyanbHBIE cOOp JaHHBIX, OCHOBAaHHBIM Ha
WMHTEIIEKTYaTbHBIX KOMIBIOTEPHBIX CHCTEMaX, y)K€ BHOCHT M3MEHEHHS B TO, KaKk y4deOHBIE 3aBeleHUS
B3aMMOZEHCTBYIOT C OYAyIIMMH M HBIHEITHUMH CcTyJleHTamMu. Haumnas ¢ mom0Oopa nepcoHana u 3akaH4nBas
MOMOILBIO CTYIEHTAM B BBIOOpE JIYYIIUX KYPCOB, HHTEIUICKTYaJIbHBIE KOMITBIOTEPHBIE CUCTEMBI TOMOTAIOT
cleNaTh KaXIyI0 4acTh OOydeHUs B y4eOHOM 3aBeJeHHH OoJiee aJalTHPOBAHHON K TIOTPEOHOCTSM U IESIM
CTYJICHTOB.

CucremMbl MHTEJUIEKTYaJbHOTO aHalM3a JAaHHBIX YK€ MIPal0T HEOTHEMIIEMYIO POJIb B COBPEMEHHOM
MHUpE BBHICIIETO 00pa30BaHUsA, HO HCKYCCTBEHHBI WHTEIUIEKT MOXET elle OOoJibllle W3MEHUTHh BEICIIEE
oOpa3oBaHre. B HEKOTOPHIX IIKONAX YK€ PEANTN3YIOTCS WHHUIMATHBHI 10 TIPEJOCTABICHUIO YYaIlUMCS
00y4eHHs ¢ UCIOIb30BAHINEM HCKYCCTBEHHOTO MHTEIUIEKTa, KOTOPOE MOXKET OOJIETYNTh NePeX0.l OT IIKOJIBI
K BEICIIEMY 00pa30BaTeIbHOMY YUPEKACHUIO.

XoTsl cepbe3Hble M3MEHEHHUSI MOTYT MNPOU30MTH elle 4Yepe3 HECKOJIbKO JECATHIIETHH, pealbHOCTh
TaKOBa, YTO MCKYCCTBEHHBIH MHTEIUIEKT 00JIaJaeT MOTEHIIHAIIOM PAJANKAIFHO M3MEHHUTHh NMPAKTHYECKH BCE,
YTO MBI CYMTaeM caMo co00ii pasyMeronuMcsi B 00pa30BaHUM.

Hcnonb3yst cuUCTeMBI, NPOrpaMMHOE OOECTeYeHHEe W TOAJCPKKY HCKYCCTBEHHOTO HHTEIUICKTA,
y4almecs MOTYT YYHThCA W3 JIF0OOW TOYKH MHpa B JII000€ BPEMA, W MOCKOJBKY TaKOTO poja MpOTrpaMMbl
3aMEHAIOT ONpeJeNieHHbIe BUIBl 00yUYeHHUs B KJIacCe, MCKYCCTBEHHBIN MHTEJUIEKT MOXKET MPOCTO 3aMEHUTh
yuuTelned B HEKOTOPBIX ciydasx (K JydmieMy wid K Xyamemy). OOpa3oBaTenbHBIE IMPOTPaMMBL,
OCHOBaHHbBIE Ha HCKYCCTBEHHOM WHTEIUIEKTE, y)KE TIOMOTAIOT CTYJeHTaM OBJIaJIeTh 0a30BHIMHA HABBIKAMH, HO
[0 Mepe PoCcTa ATUX MPOTrpaMM U MO Mepe TOTO, KaK pa3pabOTUMKK y3HAIOT OOJbIIE, OHHU, BEPOSTHO, OYIyT
npeJiaraTh CTyJCHTaM ropasio 0osee MUPOKHIA CIIEKTP YCIYT.

Korna nemo qoxomuT 10 peKOMEeHIATeNbHBIX CUCTEM, OJHUM M3 BaPHAHTOB HCITOJIE30BAHUS SBISETCS
niepeBox kpemuta (CIIA). UccremoraTens 3akapu [lapgoc (moreHT kadeapsl oOpa3oBaHusS W HHPOPMAIIAN
Kamudopumiickoro ynusepcutera bepkmm, CIIIA) co3man pekoMeHAATENbHBIE CHUCTEMBI, KOTOpBIE
[TIOMOTAIOT yYalluMCsl TIEPEBOJAUTHh KPEIUTHl M3 MECTHBIX KOJUIEDKEH B KOJUIEMKH C YETHIPEXTOANYHBIM
0OyJICHHEM.

Eme oaumH BapuaHT WCIONB30BaHMA —  PEKOMEHIOBaTh YydeOHble MNPAaKTUKU  TOCIe
oueHkd. Hanpumep, pekoMeHaaTenbpHas cUCTEMa HAMETUT KOHKPETHBIN MyTh 00y4eHHUsl, KOTOPBIA CTYIEHT
TOJDKEH MIPOUTH MTOCIIe OLEHKH. DTO BaXXHO, YIUTHIBAS YaCTO OTPAHWICHHYIO PAKTUIECKYIO ITOJIb3y MHOTHX
rOCyapCTBEHHBIX 9K3aMEHOB B KOHIIE r0J1a.

Takue NpOrHOCTHYECKHE CUCTEMBI, TAKXKe U3BECTHBIE KAK CUCTEMBI PAHHETO NPEAYIPEKACHNS, MOTYT
[IOMOYb OTCJICKMBATh YYAIIMXCH, KOTOPBHIM YIrpoXKaeT HH3Kas ycneBaeMocTh. OKOJO IOJIOBUHBI
rocydapcTBeHHBIX cpeaaux Mmkoin U 90 mpomentoB komremkedl CIIA HCHOMB3YIOT CHUCTEMY PaHHETO
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TpeAYNPERICHUS UL OTCIICKUBAHUS YCIICBAEMOCTH yJAIINXCS, TOCEIAEMOCTH U APYTUX (PaKTOPOB, YTOOBI
OIIPEe/IeNNTb, KOTJIa yJaluecs! OTKIOHSIOTCS OT Kypca.

OTH cucteMbl 3PPEKTHBHBL, TOTOMY YTO OHH MOTYT TIOJIATaThCsI HA IPYTHE AaHHbIE 00 YCIIeBaeMOCTH,
TaKHe KaK MOCENIaeMOCTh, ISl MPOTHO3MPOBAHMUS YCIIEXOB YYAIIMXCs, TIO3BOJISISI KOHCYJIBTAHTAM H JIPYTHM
MPETo1aBaTeNsiM BMEIIIMBATHCS Ha PAaHHEM JTarle.

3akmouenne. O60011ast BBIIECKa3aHHOE MOKHO 3aMETHTh, YTO 00Opa30BaHUE MOXKET BHITIIAICTD
COBCEM MO-JPYroMy 4epe3 HECKOIbKO AecATHuneTHH. CHCTEMBI HCKYCCTBEHHOTO HWHTEIUIEKTa OBICTPO
BHEJIPSIOTCS B 00pa30BaTENIbHBIN IPOIIECC BCETO MUPA M KaK 0XKHIACTCS TOJDKHBI 00ecTieunTs Ooree
Ka4eCTBEHHYIO 00pabOTKy OLICHNBAEMBIX JAHHBIX, HCKJIIOYAs YeJIOBEUECKHU (paKkTOp, XOTS 3TO HE BCETIa
HYXHO. Ha coBpeMeHHOM 3Tare 00pa3oBaTeNbHOMN e TeIbHOCTH HCKYCCTBEHHBIN HHTEIUIEKT OCOOEHHO
MpOsIBIISAET ce0s B MAIIMHHOM TepeBOJE, ACHb OTO JHS YIydllas ero KadyecTBo, ojaroaapsi HeHpOHHBIM
TCXHOJIOTHUAM, ITO3BOJIAOINIUM MaKCUMAJIBHO HpI/I6J'[I/I3I/ITBCSI K MBIIIIJIEHHIO yenoBeka. He 3a ropamMu TOT
JI€Hb, KOT/1a HACTYIIUT 3pa OMOPOOOTOB, KOTOPHIE, BO3MOXKHO, U OTIPEAETAT BCE Halle OyayIiee, BKIOYas
cucrteMy o0pa3oBaHusl.
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KREDIT MODUL TIZIMIDA TALABALARNING ILMIY-TADQIQOT ISHLARI
MUSTAQIL FAOLIYATNING ENG YUQORI SHAKLI SIFATIDA

Mustagqil ishni tashkil etishning asosiy magsadlari auditoriyada o’qish jarayonida olingan bilimlarni
tizimlashtirish va chuqurlashtirish, o’quv materialini mustaqil o’zlashtirish, o’quvchilarning mustaqilligi,
mas 'uliyati va ijodiy tashabbuskorligini, tadqiqotchilik qobiliyatlarini rivojlantirishdan iborat bo’lishi kerak.
Ushbu magolada kredit modul tizimida talabalarning mustaqil ishlarini tashkil etish usullari, talabalarning
ijodiy ishlarini tahlil qilish, ilmiy tadqiqot ishlarini tashkil etish va ularning mustaqil ta’lim sifatida
talabalar tomonidan bajarilishini nazorat gilish kabi masalalar tahlil gilingan. Talabalarni ijodiy ishlarini
tashkil etish metodlari o ’rganib chigilgan, ilmiy-tadgiaot ishlariga rahbarlik gilish usul va metodlari tahlil
gilingan.

Kalit so’zlar: kredit-vodul tizimi, mustail ta’lim, modul, ijodiy ish, ilmiy tadqiqot ishlari.

HAYYHO-HCCJIEJOBATEJIbCKAA PABOTA CTYIEHTOB B KPEJUTHO-
MOJAYJIbBHOU CUCTEME - BBICIHIASLI @OPMA CAMOCTOSATEJBHOU AEATEJIBHOCTHU

OCHOBHBIMU YenamMu Op2anu3ayuu camocmosmenbHou pabomul OOJIHCHbLL CIMAMb CUCEMAMUZAYUS U
yenybnenue 3HaHUll, NOJYYEHHBIX 8 X00e O0OYYeHUs HA 3AHAMUAX, CAMOCMOAMENbHOe YCBOeHUue y4eOH020
mMamepuana, pazgumue y yuauuxcs CamoCmosmenbHocmu, 0meemcmeeHHoCmu U meopyecKoll UHUYUAmuegbl,
uccne008amenbCKux HAgvlko8. . B Oannou cmamve aumanuzupyiomcs makue 60npocwvl, KAk Memoobl
OpeaHu3ayuu  CamMoOCmosmenvHolu pabomvl CMYOeHmMo8 6 KpeOumHO-MOOYIbHOU —cucmeme, aHAIU3
meopueckux pabom CMyOeHmo8, OpP2aHU3AYUsi HAYYHO-UCCIe008AMENbCKUX pabOm, KOHMpPOb  UX
BLINOIHEHUS CMYOeHMaM 8 Kayecmee CamocmosmenvHou yuyebnot pabomul. bviiu uzyuenvi memoowvi
opeaHu3ayuyu Mmeopueckou pabomsl cmyoeHmos, NPoanaIu3UpPOBanbl Memoobl U Memoobl 8e0eHUs HAYUHO-
uccnedosamenbCkol pabomal.

Knrwoueevie cnosa: KpeoumHo-800yIbHAs — cucmemd, CcamMOCmosmenvHoe o0Oyyenue, MOOYIb,
meopueckas paboma, Hay4Hoe uccieo008aHue.

SCIENTIFIC RESEARCH WORK OF STUDENTS IN THE CREDIT-MODULAR SYSTEM -
THE HIGHEST FORM OF INDEPENDENT ACTIVITY

The main goals of the organization of independent work should be the systematization and deepening
of knowledge gained in the course of training in the classroom, independent assimilation of educational
material, development of students' independence, responsibility and creative initiative, research skills. . This
article analyzes such issues as methods for organizing students' independent work in a credit-modular
system, analysis of students' creative work, organization of research work, control of their implementation by
students as an independent educational work. The methods of organizing the creative work of students were
studied, the methods and methods of conducting research work were analyzed.

Key words: credit-vodule system, self-study, module, creative work, scientific research.

Kirish. llm-fanni 2030-yilgacha rivojlantirish konstepstiyasining asosiy strategik maqsadi etib milliy
igtisodiyotni rivojlantirishning innovatsion va yuqori texnologik formatiga o’tish, mamlakatimizning
raqobatdosh ustunliklarini ishga solish va to’g’ri safarbar etish, innovatSion mahsulotlar hajmini
kengaytirish, jadal iqtisodiy o’sishni ta’minlaydigan yo’nalishlarga investistiyalarni yo’naltirish, aholi
turmush darajasini bir necha bor yaxshilash, ijtimoiy sohadagi dolzarb masalalarning innovatsion
yondashuvga hamda ilmiy tadqiqotlar va erishilgan natijalarga asoslangan ilmiy echimini topish, xalqaro
miqyosda ilmiy hamkorlikni rivojlantirish, shuningdek «llm-fan va ilmiy faoliyat to’g’risidangi va
«Innovatsion faoliyat to’g’risida»gi qonunlar ijrosini ta’minlash hisoblanadi.

O’zbekiston Respublikasi Prezidentining 2019-yil 8-oktabrdagi farmoni bilan tasdiglangan
“O’zbekiston Respublikasi oliy ta’lim tizimini 2030-yilgacha rivojlantirish konsepsiyasi’ga ko’ra
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mamlakatdagi OTMlarning 85% 2030-yilgacha bosgichma-bosgich kredit-modul tizimiga o’tishi
rejalashtirildi. Mazkur OTMlarda asosan ECTS kredit-modul tizimining joriy etilishi ko’zda tutilgan [2].

Ta'limni tashkil etish jarayoni bo'lgan kredit-modul tizimi modulli ta'lim texnologiyalari va kreditni
o'lchashga asoslangan baholash modelining birikmasidir. Bir butun sifatida uni amalga oshirish ko'p girrali
va murakkab tizimli jarayondir. Kredit-modul tamoyili ikkita asosiy masalaga ahamiyat beradi: talabalarning
mustagil ishini ta'minlash; talabalar bilimini reyting baholash.

Kredit-modul tizimining asosiy vazifalari quyidagilardan iborat:

v’ 0‘quv jarayonini modulli tashkil etish;

v' bir predmet, kurs (Kredit), bu xarajatni belgilaydi;

v o‘quvchilar bilimini baholar asosida baholash;

v talabalarga individual ravishda o‘z o‘quv dasturlarini yaratish imkoniyatini berish;

v’ ta’lim jarayonida mustaqil ta’lim ulushini oshirish;

v ta'lim dasturlarining qulayligi va ularni mehnat bozorida mutaxassisga bo'lgan talabga garab
o'zgartirish imkoniyati.[7]

Metodika. O‘quv faoliyati nafaqat innovatsion ta’lim texnologiyalari asosida o‘qitishga, balki
o‘quvchini mustaqil ta’lim olishga, ta’limga yangicha yondashishga o‘rgatish, zarur va chuqur nazariy
bilimlarni olish, amaliy ko‘nikmalarni shakllantirishga qaratilgan. Xulosa gilib aytganda, bu tizim talabaning
kasbiy rivojlanishi va kamolotiga garatilgan. U hayot davomida bilimlarni egallash va mehnat bozorining
zamonaviy talablariga javob bera oladigan inson kapitalini shakllantirishni ta’minlashga qaratilgan.

Kredit modul tizimida talabalarning mustaqil ish turlarining hajmi 50-60% gacha oshadi, ya’ni 4 kredit
tizimli fanda 1 semestrda jami 120 soat o’tilishi kerak bo’lsa, auditoriya soati-60 yoki 48 soatni, mustaqil
ta’lim esa-60 yoki 72 soatni tashkil etadi. Shu sababli, mustaqil ta’limga yetarlicha e’tibor qaratmasdan,
mustaqil ta’limning uslubiy turlarini shakllantirmasdan kredit-modul tizimini to’laqonli amalga oshirib
bo’Imaydi.

Mustagqil ta’lim - bu talabaning ma’lum bir mavzu bo’yicha nustaqil ishlashi va ma’lum migdordagi
kreditlar bo’yicha kurs ishini bajarishi bilan bog’liq o’quv kursi. Talaba uzoq muddatli loyiha yoki bir necha
loyihalarni bajarish uchun o’qituvchi yoki fasilitator bilan ishlaydi va talaba nustaqil ravishda tadqiqot olib
borishi va topshirigni bajarishi mumkin. Mustaqil ta’lim ko’pincha talabaning ehtiyozlariga moslashtiriladi
va loyihalar kursning barcha asosiy mavzularini qamrab olishini ta’minlash o’qituvchining ma’suliyati
hisoblanadi.

Mustagqil ta’limni mohiyatan asosiy ikkita turga ajratish magsadga muvofig-o’qituvchi rahbarligidagi
talabaning mustaqil ishi(O’RTMI) va talabaning mustaqil ishi (TMI). Hozirgi kunda vaqt me’yorlarida
O”RTMI (masalan hisob-grafik ishiga, kurs ishiga, kurs loyiha ishiga, malakaviy amaliyotga, malakaviy
bitiruv ishiga, magistrlik dessertatsiyasiga va talabaning ilmiy-tadgigot ishiga, talabaning ilmiy-pedagogik
faoliyati va ilmiy analiyotiga(stajirovkasiga) rahbarlik, doktarantga, mustaqil izlanuvchiga rahbarlik va h/k)
uchun muayyan o’quv yuklamalari belgilab qo’yilgan.

Mustagil ish - talabalarning individual xususiyatlarini hisobga olgan holda, sinfda ham, sinfdan
tashgarida ham turli darajadagi murakkablikdagi o'quv vazifalarini mustaqil ravishda bajarishga garatilgan
maxsus tashkil etilgan faoliyati.

Talabaning 0’z ustida (o’qituvchi nazoratisiz) ishlashini tashkil qilish uchun ko’plab usullar mavjud.
Masalan talab mustaqil o0’qib-o’rganishi uchun pedagoglar tomonidan unga quyidagi zamonaviy tarqatma
0’quv materiallarini tagdim qilish mumkin.

Zamonaviy o’quv materiallariga quyidagilar kiradi:

s Fanga doir o’quv adabiyotlarining electron variantlari-bu fanni ilmiy asoslangan ishonchli
manbalardan electron tarzda o’rganishi uchun zarur);

% Fanning sillabusi —bu fanning krediti, o’qish davri, maqsad va vazifalari, kurs siyosati, fan
mavzulari, mashg’ulot turlari, mustagqil ish turlari, o’qitish usullari, baholash mezonlari, adabiyotlar, yakuniy
nazorat savollari va boshgalar bilan tanishish uchun zarur;

¢ Fanga doir glossariy- fan atamalarini va mazmuni tez o’zlashtirib olish uchun zarur;

% Ma’ruzalar matni — fanni mavzularini 0’qib o’rganishi uchun zarur;

+ Ijtimoiy tarmoglar va elektron platformalarda fanga doir forumlar tashkil gilsih - bu mavzular
va topshiriglar bo’yicha talabalarning o’zaro fikr almashishi, fanga aloqador yangiliklardan xabardor bo’lishi
uchun zarur;

% Videoyozuvlar, vodkastlar, fanga doir internetdan olingan videolar - fan mavzularini
videoyozuvlar orqali o’rganishlari uchun zarur;

s Fanga doir dayjestlar, ya’ni internet havolalari - talabalarning internet havolalaridan foydalanib,
mavzuni o’rganishlari uchun zarur;
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¢ Multimediali trenajorlar, o’rgatuvchi testlar, amaliy dasturlar, virtual laboratoriya stendlari-
mobil quriulmasi orqali mashq qilib amaliy ko’nikmalkarni egallash uchun;

¢+ Fanga doir MOOC lar - bu fan kontentlarini talaba tomonidan onlayn o’rganish uchun;

¢ Fanga doir keyslar namunasi- bu muammoli vaziyatlarni yechish va ular bilan tanishish uchun;

¢ llmiy-izlanish mavzulari - mustagil ravishda fan doirasida ilmiy izlanishlar olib borish, ilmiy
magolalar yozish uchun. [7]

Mustaqil ta’limni sifatli tashkil etish fan o’qituvchisining pedagogik mahoratiga bog’liq bo’lib, shaffof
baholashni talab giladi. Shu sababli talabalarni baholashda sub’yektiv omillarni kamaytirish va baholashning
avtomatlashtirilgan, portfolio, tagdimot, loyiha, test shakllarini joriy etish lozim.

Talabaning mustaqil ishi — muayyan fandan o’quv dasturida belgilangan bilim, ko’nikma va
malakaning ma’lum bir qismini talaba tomonidan fan o’qituvchisi maslaxati va tavsiyalari asosida auditoriya
va auditoriyadan tashqarida o’zlashtirilishida yo’nalgan tizimli faoliyatdir. O’qishning boshlang’ich
bosgqichlarida talabalarning mustaqil ishini tashkil etish bir qator vazifalar bilan bog’liq. Ayniqsa birinchi
kurs talabalari ta’limning navbatdagi turi —oliy ta’limda ko’nikish qiyin bo’ladi. Chunki ular ta’lim olish
jarayonida o’z mustaqil faoliyatlarini to’g’ri tashkil eta olmaydilar. Ma’lumotlarni qaysi manbadan, ganday
qilib topish, ularni taxlil gilish va zarurlarini ajratib olib tartibga solish, konspektlashtirish, o’z fikrini aniq va
yorqin ifodalash, o’z vaqtlarini to’g’ri tagsimlash, shuningdek, aqliy va jismoniy imkoniyatlarini to’g’ri
baholash ular uchun katta muammo bo’ladi. Eng asosiysi, ular mustaqil ta’lim olishga ruhan tayyor
bo’lishmaydi. Shuning uchun xar bir professor-o’qituvchi dastlab talabaga o’z qobiliyati va aqliy
imkoniyatlariga ishonch uyg’otish, ularni sabr toqat bilan, bosqichma-bosqich mustaqil bilim olishni to’g’ri
tashkil qilishga o’rganib borish lozim. Bu jarayon dastlab dastur asosida amalga oshirilishi lozim bo’lgan
amaliy mashg’ulotlarni bajarish jarayonidan boshlash maqgsadga muvofiq deyish mumkin. Talabalar
tomonidan mustaqil ravishda o’zlashtiriladigan bilim va ko’nikmalarning kursdan-kursga murakkablashib,
kengayib borishini hisobga olgan holda ularning tashabbuskorligi va rolini oshirib borish zarur. Shunda
mustaqil ta’limda ko’nikma orttirgan talaba faqat o’qituvchi tomonidan belgilab berilgan ishlarni
bajaribgina qolmay, o’zining ehtiyoji, qiziqi va qobiliyatiga garab, o’zi zarur deb hisoblagan qo’shimcha
bilimlarni ham mustagqil ravishda tanlab o’zlashtirishga o’rganib boradi.

Mutaxassislarning fikriga ko'ra, mustaqil ish bu o'gitishning faol shakllari va usullari, bu o'quv va
ilmiy-amaliy ishlarning birlashtirilishi, bu talabaning o'gituvchi bilan hamkorligi. U sinfiy va sinfdan
tashqari bo'lishi mumkin va quyidagi ish turlarini 0'z ichiga oladi:

— sinf mashg‘ulotlariga va tegishli topshiriglarga tayyorgarlik;
o’quv fanlarining alohida mavzulari ustida ishlash;
amaliyot o'tash va belgilangan vazifalarni bajarish;
nazorat va kurs ishlarini yakunlash;
muntazam sinovlarning barcha turlariga tayyorgarlik;

— yakuniy attestatsiyaga tayyorgarlik va malakaviy yakuniy ishni bajarish;

— ilmiy va ilmiy-uslubiy ishlarda, ilmiy va ilmiy-amaliy konferentsiyalar va seminarlarda gatnashish.

Mustagqil ishlarni tashkil etishdan magsad talabalarni mustaqil o'rganishga o'rgatish va shu bilan ta'lim
sifatini oshirishga, talabalarning ijodiy faolligini rivojlantirishga hissa go'shishdir.

Mustagil faoliyat bir gator funktsiyalarni bajaradi, ular orasida:

- rivojlantirish, chunki bu agliy mehnat madaniyatini oshirishga, ijodiy faoliyatga jalb qilishga,
talabalarning intellektual qobiliyatlarini boyitishga yordam beradigan mustaqil faoliyatdir;

- ma'lumot va trening. Talabalarning mustaqil ish bilan go'llab-quvvatlanmaydigan sinfdagi o'quv
faoliyati samarasiz bo'ladi;

- yo'naltiruvchi va rag'batlantiruvchi funktsiyalar o'quv jarayoniga kasbiy tezlashtirish deb ataladigan
narsani berishga imkon beradi, bu mustaqil faoliyat jarayonida talabalar nafagat intellektual gobiliyatlarni
rivojlantiradi va agliy mehnat madaniyatini oshiradi, balki pedagogika fanining taraqqgiyot ufglarini ko‘ra
bilish gobiliyatini shakllantirish;

- tarbiyaviy funktsiya mustaqil faoliyatda ham namoyon bo'ladi, chunki mutaxassis shaxsi, uning
kashiy fazilatlari mustagil ish uchun u yoki bu turdagi vazifalarni bevosita bajarish jarayonida rivojlanadi,
shakllanadi va ba'zan tuzatiladi;

pedagogik tuzatish, chunki talabalarning mustaqil faoliyatini tashkil etish ta'lim muassasasidagi butun
pedagogik jarayonning ma'lum bir in'ikosidir;

-tadgiqot funksiyasi talabalarni kasbiy va ijodiy fikrlashning yangi darajasiga olib chigadi.

Mustaqil faoliyat uchun sanab o'tilganlarga qo'shimcha ravishda, 0'z-o0'zini rag'batlantirish va o'zini
0'zi boshqarish, shuningdek, kognitiv funktsiyalarni amaliy amalga oshirish muhimdir.

Talabalar tomonidan bajariladigan mustaqil ishlar quyidagi umumiy talablarga javob berishi kerak:
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- shaxsan talaba tomonidan bajarilishi yoki mustaqil ravishda jamoaviy ishning bir gismi bo'lishi;

- tugallangan ishlanma yoki tugallangan rivojlanish bosgichini ifodalaydi, unda o'rganilayotgan fan va
amaliy faoliyatning tegishli sohasining dolzarb muammolari ochiladi va tahlil gilinadi;

- oshkor etilgan masalalar bo'yicha talabaning etarli darajada malakasini ko'rsatish;

- 0'quv, ilmiy va (yoki) amaliy yo'nalish va ahamiyatga ega bo'lishi;

- yangilikning ayrim elementlarini o'z ichiga oladi.[5]

Talabalarning ilmiy-tadgiqot ishlarini mustaqil ta’lim sifatida qabul qilish va nazoratga olish asosiy
metodlardan biridir.

Talabalarning ilmiy-tadgigot ishlarining asosiy vazifalari quyidagilardan iborat:

1. Talabalarni muayyan sohadagi fanning hozirgi holati, aniq ilmiy yo‘nalishlar bo‘yicha ilmiy-
tadqiqot faoliyatiga asosiy yondashuvlar, ilmiy tadqiqotning zamonaviy usullari, tegishli yo‘nalishlar
bo‘yicha aniq nazariy va amaliy bilimlar, izlanish usullari bilan tanishtirish, ilmiy ma'lumotlar to’plash.

2. Mavzu bo’yicha fikrlash ko'nikmalarini shakllantirish, ilmiy-texnikaviy axborot ogimida ilmiy yoki
amaliy muammoni topa olish, vazifalarni shakllantirish, tadgigotni rejalashtirish, muammoning nazariy
echimini olish va natijalarni eksperimental tekshirishni amalga oshirish va xulosalar.

3. Talabani yakuniy amaliy natijaga yo‘naltirish va tadqiqot ishining natijasini rasmiylashtirish, ilmiy
ma’ruza tayyorlash, natijani himoya qilish, mutanosib ilmiy bahs olib borish.

Mavzu doirasida ilmiy adabiyotlarni o’rganishlar shuni ko’rsatadiki, ilmiy-tadqiqot ishlarini mustaqil
ta’lim sifatida berish uni bir necha turlarga ajratadi.

Talabalarning ilmiy-tadgiqot ishlarining quyidagi turlari mavjud:

1. Amaldagi o'quv rejalarida nazarda tutilgan talabalarning o'quv-tadgiqot ishlari.

Avvalo, u kurs va diplom loyihalarini o'z ichiga oladi; amaliy yoki seminar mashg‘ulotlari mavzulari
bo‘yicha insho yozish ham kiritilishi mumkin.

Magistirlik dissertatsiyasi - ta'lim muassasasida ta'limning yakuniy bosgichida go'llaniladigan
talabalarning mustaqil tadgigot ishlarining tashkiliy shakli. Bu talabalar tomonidan dissertatsiyalarni
bajarishdan iborat bo'lib, ularning himoyasi asosida Davlat attestatsiya komissiyasi talabalarga mutaxassis
malakasini berish to'g'risida garor gabul giladi.

Dissertatsiya - bu murakkab mustaqil ijodiy ish bo'lib, uning davomida talabalar faoliyat profili va
mutaxassisning ta'lim darajasiga mos keladigan aniq kasbiy vazifalarni hal giladilar.

Bitiruv malakaviy ish- bu ham mustaqil ijodiy jarayon bo’lib, talaba bir mavzu doirasida mustaqil
ilmiy izlanishlar olib boradi.

Bitiruv loyihasining didaktik magsadlari quyidagilardan iborat:

- bilimlarni kengaytirish, mustahkamlash va tizimlashtirish, aniq ishlab chigarish muammolarini hal
gilish uchun kasbiy mahorat va ko'nikmalarni takomillashtirish;

-mustaqil ilmiy izlanish ko‘nikma va malakalarini shakllantirish;

-Turli tuzilma va tashkilotlarda bitiruvchilarning mustaqil ishlashga tayyorlik darajasini tekshirish va
aniglash.

Bitiruv malakaviy ish individual jadval asosida olib boriladi, uni talaba rahbar yordamida ishlab
chigadi. Jadval ishning asosiy bosgichlarini 0'z ichiga oladi, unda topshirigni gabul gilish muddatlari, bitiruv
amaliyoti davomida material to'plash, ishning alohida gqismlarini bajarish va ularni rahbar va
maslahatchilarga ko'rib chigish uchun topshirish, ishni ko'rib chigish uchun tagdim etish va himoya
sanalarini aniglash, himoya gilish.

2.0'quv dasturlari talablaridan tashqari tadgiqot ishlari.

Bular quyidagilar bo'lishi mumkin: fan doiralari (ko'pincha bakalavriat talabalari bilan ishlashda). Bu
ilmiy-tadgiqot ishlarining birinchi bosgichi — konferensiyalarga ma’ruza va tezislar tayyorlash bo‘lib,
keyinchalik to‘garak yig‘ilishlarida yoki ilmiy konferensiyada tinglanadi. O‘quv yilining boshida tashkiliy
yig‘ilishda ma’ruza va insholar mavzulari tagsimlanadi, o‘qituvchi har bir mavzu bo‘yicha adabiyotlarni
tavsiya giladi va ish rejasini tuzib chigadi. O'gituvchi talabalarga yordam beradi: u ilmiy tadgiqot usullari va
turlari hagida, material to'plash, adabiyotlar bilan ishlash, shuningdek talabalarni o'gituvchilar faoliyatining
ilmiy yo'nalishlari bilan tanishtirishi mumkin. Keyin nutglar jadvali tuziladi va tayyor hisobotlarni eshitish
boshlanadi. Bajarilgan ishlar natijalari sarhisob qilinadi: ma’ruzalar tanlovi, ilmiy konferensiyalar va fan
olimpiadalarida ishtirok etish, olimlar bilan uchrashuvlar, ilmiy to‘plamlarda eng yaxshi ishlarning tezislarini
chop etish.

Muammoli doiralar turli kurs talabalari o’rtasida muhokama qilinishi mumkin. Asosiy muammo
to‘garakning ilmiy rahbari yoki boshqa professor-o’qituvchilar yordamida o’rganib chiqilishi mumkin, shu
bilan birga muammo chuqurroq, turli tomonlardan ko‘rib chiqiladi.
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Tadgigot ob’ektini o’rganish jarayonida bir guruh olimlarning ishlari o’rganib chigildi. Buning
natijasida quyidagi mustagqil ish turi eng samarali mustaqil ta’lim ko’rinishida ta’kidlab o’tildi.

Talabalarning ilmiy va ilmiy-amaliy anjumanlarda ishtirok etishi. limiy konferentsiyalar nazariy ilmiy
ma'ruzalar, ilmiy va amaliy - nazariy ilmiy ma'ruzalar va amaliy muammolarni hal qilish yo'llarini
muhokama qilishni 0'z ichiga oladi. Talabalarning eng yaxshi hisobotlari belgilanadi. Bunda o‘qituvchi
talabalarning hisobotlarini baholashda quyidagi mezonlarni hisobga oladi: dolzarbligi, nazariy va amaliy
ahamiyati, taqdim etilgan g‘oyalarning yangiligi va o‘ziga xosligi, mazmunning ravshanligi va o‘ziga
xosligi, taqdim etish mantigiyligi.

Bu jarayonni mustaqil ish sifatida berilishi talabalarni kelajakda ilmiy g’oyalarini shakllantirishga,
ularda ilmiy izlanishlarga keng yo’l ochib beradiga muhit yaratishga xizmat qiladi.

Mustaqil ta’lim topshiriglarini tashkillashtirish ~ jarayonida bakalavriat va magistratura
mutaxassiliklarining oxirgi bosgich talabalariga respublika va xorijiy jurnallaridagi mavzuga mos ilmiy
maqolalarni tahlil qilish vazifalarini berish o’rinli bo’ladi. Talaba topshirigni bajarish jarayonida internet
texnologiyalaridan foydalanib, mavzuga chuqur yondashgan holda ilmiy magolalarni tahlil gilib tanqgidiy
o’rganib chigadi. Har bir maqola va tezislarni tahlil qilish jarayonida mavzu bo’yicha dunyo miqiyosida
bajarilayotgan ilmiy izlanishlar bilan tanishib boradi va berilgan mavzuni kengaroq o’rganishga harakat
giladi.

Mavzuga doir maqolalarni mustaqil o’rganish jarayonida talaba quyidagi mezonlarga e’tibor berishi
zarur:

1.0’rganayotgan maqolaning nashr yili oxirgi 5 yillikni tashkil etishi kerak;

2. Magqola nufuzli nashrga ega bo’lgan jurnallarda chop etilgan bo’lishi kerak;

3. Magolada mavzuning to’liq yoritilganligi, yangi g’oyalarning mavjudligi, mavzu buyicha qilingan
xulosalar va mavzuga doir kiritilgan takliflarni to’liq o’rganib chiqishi kerak;

4. Bir necha tahlil gilingan magolalarning umumiy-xususiy jihatlarini ajrata olishi kerak.[7]

Bu usuldagi mustaqil ta’lim topshiriglarini bajargan talabalar ijodiy izlanish jarayonida juda yaxshi
natijalarga erishadi. Kelajakda ilmiy ishlarida ham yangi g’oyalar izlab topishga, o’zi maqola yozish
jarayonida ko’chirmachilik(plogiat)dan yiroq bo’lishga harakat gqiladi. Albatta, bu jarayonni amalga
oshirish, bunday turdagi mustaqil ish topshiriqlarini shakllantirish, talabalarni shu asosda to’g’ri yo’naltirish
fan o’qituvchisidan asosiy ma’suliyatni talab giladi. Berilgan topshirigni o’qituvchi erinmasdan talaba bilan
birgalikda ko’rib chiqishi, uning izlanishlarini xolisona baholashi zarur. Aks xolda talaba izlanib topgan
ma’lumotlariga e’tiborsizlik bilan qaralsa, talaba qilgan mehnatiga afsulanadi va qolgan topshiriglarni yuzaki
bajarishga harakat giladi.

Mustagqil ta’limni tashkil etish metodlarini o’rganish jarayonida, talabalarga berilgan mustaqil ta’lim
topshiriq turlari o’rganib chiqildi va talabalar guruhidan so’rovnomalar olindi. Talabalarning ko’pchilik
gismi mustaqil ishlarning oddiy ko’rinishi ( referat, yozma bayon, amaliy ish berish,misol va masalalar
yechish, tagdimot tayyorlash) dan norozi ekanliklari, mustaqil ta’lim topshiriglari mutaxassislik fanlaridan
yangiliklarni o’rganishga qaratilishi kerakligi, nufuzli oliy ta’lim muassasalarining tegishli mutaxassisliklar
bo’yicha ilmiy izlanishlariga qaratilishi, ular haqida ko’proq bilimga ega bo’lishlari kerakligi haqidagi tahlil
natijalari olindi.

Bundan xulosa qilib aytish mumkinki, bugungi kun talabalari yangiliklarga, ilmiy izlanishlarga
qiziqishi katta bo’lib, beriladigan mustaqil ta’lim topshiriglari ham shu asosda ishlab chiqilishi zarur. Agar
professor-o’qituvchi o’z fanidan mustaqil ta’lim topshiriglarini ilmiy tadgiqot doirasida tayyorlab, fanga doir
yangi ilmiy izlanishlardan xabardor giladigan nufuzli jurnallarning maqolalarini tahlil gilish metodi orgali
talabalarga topshirigq bersa va talabalarning ishini xolisona baholasa, fan doirasida talabalarning gizigishini
va 0’zlashtirish sifatini oshirgan bo’ladi.

IImiy magolalarni va ilmiy izlanishdagi adabiyotlarni tahlil gilish talabalarni universitetdagi ilmiy
tadgiqgot ishlariga jalb gilishning quyidagi magsadlarini aniglashga imkon beradi:

¢ o'rganilayotgan fanlarning nazariy asoslari sohasidagi talabalarning bilimlarini kengaytirish va
chuqurlashtirish, mustaqil tadgigot faoliyatining ma'lum amaliy ko'nikmalarini olish va rivojlantirish;

e 0z ilmiy tadqgigotlari natijalarini (ma'ruzalar, tezislar, ma'ruzalar va boshqalar) vakolatli tagdim
etish ko'nikmalarini va olingan natijalarni ogilona himoya gilish va asoslash qobiliyatini rivojlantirish;

o mamlakatda ijtimoiy-igtisodiy rivojlanish va bozor munosabatlarini shakllantirishning yangi
sharoitlarida talabalarning fikrlash tizimini shakllantirish bo'yicha individual ishlarni bajarish;

¢ eng igtidorli va igtidorli talabalarni aniglash, ta'lim va tarbiya nazariyasi va amaliyotining dolzarb
muammolarini hal gilish, ilm-fanni rivojlantirish va ilmiy-pedagogik kadrlar rezervidagi eng qobiliyatli va
muvaffagiyatli talabalarni tayyorlash va universitet ilmiy kadrlarini tayyorlash uchun ularning ijodiy va
intellektual salohiyatidan foydalanish.
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Xulosa. Universitetda bo'lajak mutaxassislarni kasbiy tayyorlash tizimining muhim tarkibiy
gismlaridan biri bu ularning ijodiy salohiyatini rag'batlantirish imkoniyatlarini ochadigan ilmiy-tadgiqot
faoliyatiga jalb gilishni tashkil etishdir. Kasbiy faoliyatning murakkab turlarida ilmiy-ijodiy komponentning
muttasil o'sib borishi tendensiyasi talabalarni ilmiy ijodga jalb qilish oliy o'quv yurtlarida mutaxassislar
tayyorlash sifatining majburiy talabiga aylanib borayotganligining misolidir. Bunday sharoitda talabalarning
mustaqil ishlarini ilmiy-tadgiqot ishlari tizimi eng qobiliyatli talabalarni aniglash, tanlash, ilmiy va kasbiy
rivojlanishida o'zini tasdiglash uchun asos bo'lishi mumkin.
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“Amaliy matematika va dasturlash texnologiyalari” “Boshlang’ich ta’lim nazariyasi” kafedrasi
kafedrasi katta o°qituvchisi katta o’qituvchisi

TA’LIM JARAYONIDA STEM-TEXNOLOGIYA- TALABALARNING LOYIHALASH
FAOLIYATINI RIVOJLANISH VOSITASI SIFATIDA

Ushbu magolada STEM texnologiyalaridan foydalangan holda ilmiy-texnikaviy kompetensiyani
shakllantirishga yo'naltirilgan o'quv jarayonini tashkil etishning innovatsion yondashuvi tahlil gilinadi. Shu
munosabat bilan STEM ta'limining mohiyati aniglanadi, STEM texnologiyasining afzalliklari va
kamchiliklari aniglanadi, ular individual fanlarni o'rganishga fanlararo amaliyotga yo'naltirilgan
yondashuvlarni, shuningdek, ilmiy-texnikaviy va ilmiy-texnikaviy ta'limning zamonaviy usullari va
vositalarini uyg'unlashtirishdan iborat. Tadgiqot va muhandislik, ixtiro, tadbirkorlik, erta professional o'zini
0'zi belgilash, ilmiy, texnik va muhandislik kasblarini ommalashtirish ko'nikmalarini shakllantirish va
rivojlantirish vositasi sifatida ta'lim sohasida STEMni joriy etish kontsepsiyasi tahlil gilinadi. Bo ‘lajak
mutaxassislarning innovatsion faoliyatga tayyorligi ko ‘rsatkichlaridan biri ularning mustaqil ravishda
innovatsion loyihalar yaratish gobiliyatidir. Shu sababli, ilmiy va amaliy (kasbiy) yo'nalishdagi ta'limni
ta'minlash uchun innovatsion STEM-loyihalarni ishlab chigish va ulardan foydalanish muammosi
dolzarbdir.

Kalit so'zlar: STEM texnologiyalari, ijodiy faoliyat, ijodiy fikrlash, loyiha usuli, matematik tizim,
texnologik loyihalash, ta'lim platformalari, onlayn ta'lim, EdTech, o'yinga asoslangan ta'lim.

STEM-TEXHOJIOI'MH B OBPA3OBATEJIBHOM ITPOLHECCE KAK CPEJACTBO
PA3BUTHUA MPOEKTHOM JTESATEJIBHOCTHA CTYJIEHTOB

B Oannoii cmamve ananusupyemcs uUHHOBAYUOHHBIL NOOX00 K OpP2AHU3AUUU 00OPA308AMENLHOZO
npoyecca, HANPAagneHuvlll Ha QOopMUposanue HAYYHO-MeXHUYeCKOU KOMNEMEeHMHOCMU C UCNOAb308aAHUeM
STEM-mexnonoeuti. B cesasu ¢ smum onpedenena cywnocms STEM-obpazosanus, onpedenenvi
npeumywecmea u weoocmamru STEM-mexnonozuu, 3axmouarowuecs 8 couemanuu MexcOUCYUNIUHAPHbIX
NPAKMUKO-OPUESHMUPOBAHHBIX NOOX0008 K U3YUEHUIO OMOENbHbIX NPEOMEmMOos, a MAaKICe COBPEMEHHbIX
MEMOO08 U UHCMPYMEHINO8 HAYYHO-MEXHUYECKO20 U HAYYHO-MeXHU4ecKoe obpazoganue. Ananuzupyemcs
xonyenyus eneoperuss STEM 6 cgepy obpazosanus kax cpedcmea ghopmuposanusi u pazsumusi HAGbIKOS
UCCTeA08AMENbCKOU U UHIICEHEPHOU OesIMETbHOCIU, U300pemamenbCmead, NPeonpuHUMamenbCmed, PaHHe2o
npogheccuonanbHo2o camoonpeoenens, NONYIApU3ayUU HAyYHO-MEeXHUYECKUX U UHICEHEPHBIX npogheccuil.
OO0Hum u3 noxasameneti 20MOGHOCIU 0YOYWUX CREYUATUCINO8 K UHHOBAYUOHHOU O0esimeNbHOCIU SA6IAemCs
UX CHOCOOHOCMb  CAMOCMOSMENbHO —CO30aA8amb  UHHOBAYUOHHbIE npoekmul. [loosmomy npobrema
paspabomku u ucnonb306anus uHHosayuonuvlx STEM-npoexmos 01 obecneuenus HAyUHO-NPAKMULECKO20
(npogheccuonanbHo2o) 06Pa306aHUsL A6AAEMCS AKMYATbHOIL.

Knrouesvie cnosa: STEM-mexnonozuu, meopueckas desmenbHOCHb, MEOPYECKOe MblulleHUe, Menoo
npoeKmos, MameMamuyeckas. Cucmemd, MexXHOIO2U4ecKuli Ou3aiiH, o0bpazoeamenvHble HAAMPOPMbL,
onnaun-ooyuenue, EdTech, ueposoe obyuenue.

STEM-TECHNOLOGIES IN THE EDUCATIONAL PROCESS AS A MEANS OF
STUDENTS' PROJECT ACTIVITY DEVELOPMENT

This article analyzes an innovative approach to the organization of the educational process, aimed at
the formation of scientific and technical competence using STEM technologies. In this regard, the essence of
STEM education is determined, the advantages and disadvantages of STEM technology are determined,
which consist in a combination of interdisciplinary practice-oriented approaches to the study of individual
subjects, as well as modern methods and tools of scientific and technical and scientific and technical
education. The concept of introducing STEM into the field of education as a means of forming and
developing the skills of research and engineering, invention, entrepreneurship, early professional self-
determination, popularization of scientific, technical and engineering professions is analyzed. One of the
indicators of the readiness of future specialists for innovative activity is their ability to independently create
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innovative projects. Therefore, the problem of developing and using innovative STEM projects to provide
scientific and practical (professional) education is relevant.

Keywords: STEM technologies, creative activity, creative thinking, project method, mathematical
system, technological design, educational platforms, online education, EdTech, game-based education.

Kirish. Yugori texnologiyalarning jadal rivojlanishi va ularning jamiyat hayotining barcha jabhalariga
kirib borishi davlat oldiga bir qator muhim vazifalarni qo‘ymoqda, jumladan, iqtisodiy va ta’lim
strategiyalarini fan-texnika taraqqgiyoti tendensiyalariga moslashtirish. Global innovatsion o'zgarishlar davri
tanish kasblar vakillariga go'shimcha talablarni qo'yadi va jahon mehnat bozorida yangi yuqori texnologiyali
mutaxassisliklarning paydo bo'lishiga sabab bo'ladi.

Bunday sharoitda “intellektual kapital” deb atalmish sarmoyani — murakkab ishlab chigarish
muammolarini hal etishga qodir, yangi mehnat texnologiyalarini tez o‘zlashtirgan, shu orqali uzluksiz o‘sish
sur’atlarini ta’minlaydigan yosh yuqori malakali, ijodiy fikrlaydigan mutaxassislarga sarmoya Kiritish
davlatimiz uchun ustuvor vazifaga aylanadi.

Bugungi kunda STEM ta'limi allagachon dunyoning vyetakchi mamlakatlari davlat ta'lim
strategiyalarining an'anaviy tarkibiy gismi hisoblanadi. Avstraliya, Yangi Zelandiya, Janubiy Koreya va
boshqa bir gator davlatlar STEM ta’lim sohasida islohotlar o‘tkazish bo‘yicha tavsiyalar aks ettirilgan milliy
hisobotlarni muntazam chop etib boradi. Dasturiy hujjatlar doirasida hukumatlar ilmiy va ta’lim muassasalari
va ixtisoslashtirilgan nodavlat notijorat tashkilotlari bilan birgalikda barcha toifadagi yoshlarga STEM
ta’limini berishga, fan va texnologiyalarga qiziqishni rag‘batlantirishga, shuningdek, o‘z kasbini tanlashga
qaratilgan ta’lim loyihalari va dasturlarini ishlab chiqadilar va muvofiglashtiradilar.

Fan, texnologiya, muhandislik va matematika (STEM) bo'yicha ta'lim bugungi kunda tobora dolzarb
bo'lib bormoqgda va u tobora ortib borayotgan e'tiborni tortmoqda; ko'pgina mamlakatlar ta'limning ustuvor
yo'nalishi sifatida belgilab qo'ygan. STEM qisgartmasi so'nggi o'n yillikda keng muhokamalarga sabab
bo'ldi. Tarixiy jihatdan, STEM birinchi marta 2000-yillarning boshlarida AQSh Milliy Fan Jamg'armasi
(NSF) tomonidan ta'lim atamasi sifatida "ixtiro gilingan". 1990-yillarda NSF fanning tegishli fanlarini
tavsiflashda "SMET" dan "fan, matematika, muhandislik va texnologiya" ning gisgartmasi sifatida
foydalanishni boshladi. Yaxshiroq ovoz berish uchun "SMET" qgisqartmasi ("smut" deb talaffuz gilinadi)
"STEM" qisqartmasi bilan almashtirildi. Bugungi kunda ushbu atama keng go'llaniladi va STEM -
talabalarni to'rtta anig fanlar - fan, texnologiya, muhandislik va matematika - fanlararo va amaliy
yondashuvda o'gitish g'oyasiga asoslangan o'quv dasturi deb hisoblanadi. Ingliz tilidagi STEM gisgartmasi
asosan Latviyada "anig yoki qattig fanlar" nominatsiyasi bilan birgalikda fan fanlarini umumiy belgilash
uchun ishlatiladi, ular "0'z hodisalarini tavsiflashda, tadgiqgot gilishda matematik usullar, hisoblar, matematik
mantiglardan foydalanadigan fanlar" sifatida tavsiflanadi. va taxminlar; ta'riflar va qoidalar matematik
jihatdan aniq shakllantirilishi mumkin. Aniq fanlar biologiya, fizika, kimyo, matematika va informatikadir.

Nima uchun STEM ta'limi bu gadar muhim bo'lib qoldi? STEM ta'lim dasturlarini amalga oshirgan
holda, o'gituvchilar o'z o'quvchilariga 21-asr ko'nikmalarini rivojlantirishga yordam berish uchun katta
imkoniyatlarga ega.

STEM ta'limi loyihalashni o’rganishning boshlang’ich bosqichini shakllantirish imkoniyatini beradi.

Loyiha usuli talabaning shaxsiyatini, uning kognitiv va ijodiy qobiliyatlarini rivojlantirishga
garatilgan.

Loyihalash - bu murakkab faoliyat bo'lib, uning ishtirokchilari hayotning turli sohalari: ishlab
chigarish, shaxsiy, ijtimoiy-siyosiy hagida yangi tushunchalar va g'oyalarni avtomatik ravishda
o'zlashtiradilar.

Loyihalashda ishtirok etish bolalar va kattalarni insonning o'zi va boshgalar uchun yangi sharoitlarni
ishlab chigadigan holatga keltiradi, ya'ni vaziyatni o'zgartirib, u 0'zini o'zgartiradi.

Ta'lim muassasasining loyihaviy faoliyat uslubiga o'tishi qoida tarigasida, u quyidagi bosgichlarga
muvofig amalga oshiriladi.

v’ Talabalar eksperimentining muammoli vaziyatlarini 0'z ichiga olgan darslar va boshqalar.

v" Kompleks mavzuli darslar.

v" Integratsiya: (dastur bo‘limlarining bir-biriga kirib borishi).

v' Loyihalar usuli

Metodika. Ta'lim muassasasida loyiha usulining asosiy magsadi talabaning erkin ijodiy shaxsini
rivojlantirishdir.

Loyihalar usuli - o'gituvchi va talabaning o'zaro ta'siriga asoslangan pedagogik jarayonni tashkil etish
usuli, atrof-muhit bilan o'zaro munosabatda bo'lish usuli, magsadga erishish uchun bosgichma-bosgich
amaliy faoliyat sifatida ifodalanishi mumkin.
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Loyiha uslubini ishlab chigishning tarixiy tajribasini umumlashtirib, quyidagi asosiy bosgichlarni
ajratib ko'rsatish mumkin:

1. Magsadni belgilash: o'gituvchi talabaga ma'lum vaqgt davomida u uchun eng dolzarb va amalga
oshirilishi mumkin bo'lgan vazifani tanlashga yordam beradi.

2. Loyihani ishlab chigish - magsadga erishish uchun harakat rejasi:

- yordam uchun kimga murojaat qilish kerak (kattalar, o'gituvchi);

- ma'lumotni gaysi manbalardan topishingiz mumkin;

- ganday buyumlardan foydalanish kerak (aksessuarlar, jihozlar);

- magsadga erishish uchun ganday fanlar bilan ishlashni o'rganish kerak.

3. Loyihani amalga oshirish - amaliy gism.

4. Xulosa - yangi loyihalar uchun vazifalarni belgilash. Hozirgi vagtda loyihalar quyidagilarga
bo'lingan:

A) ishtirokchilar tarkibiga ko‘ra;

B) magsadni belgilash orqali;

B) mavzu bo'yicha;

D) amalga oshirish nugtai nazaridan.

Loyihalashni o'rganish jarayonida ishtirok etishni uch bosgichda ko'rish mumkin: rejalashtirish
bosgichi, amalga oshirish bosgichi va baholash bosgichi. Talabalarning loyihalashni o'rganish jarayonida
ishtirok etish imkoniyatlari ushbu bosgichlar bo'yicha uchta o'zgaruvchidan foydalangan holda baholandi.
Ularning baholash jarayonida ishtirok etish imkoniyatlari barcha guruhlardagi o'gituvchilar bilan
rejalashtirishda ishtirok etish imkoniyatlaridan muhimroq deb hisoblandi.

Loyihalash jarayonining eng asosiysi STEM texnologiyasi asosida ta’limni tashkil gilish usulidir.

Ushbu gisgartma quyidagicha deshifrlangan: fan, texnologiya, muhandislik va matematika (STEM,
ilgari SMET sifatida ishlatilgan). Qisgartma o'quv fanlari bilan bog'liq atamani anglatadi: tabiiy fanlar,
texnologiya, muhandislik va matematika. STEM yo'nalishi - ijodkorlik, san'atga go'shiladi. Shunday qilib,
hozirgi ta'lim zamonaviy innovatsion texnologiyalarda ijodkorlikning muhimligini ta'kidlaydi.

Odatda bu atama universitetda yo'nalishlarni, o'gitish usullarini va mutaxassisliklarni tanlashni
belgilash uchun ishlatiladi. Endi u maktabda ham faol foydalanilmoqda.

Bu atama Amerika Qo'shma Shtatlarida eng ko'p qgo'llaniladi, Milliy fan markazi tomonidan
tasdiglangan va ko'plab tashkilotlar tomonidan yangi texnologiyalar, informatika, kimyo, geologiya, tabiiy va
matematika fanlari, fizika sohalarida stipendiya va rivojlanishni aniglash uchun ishlatiladi.

STEM qgisqartmasi Science (Science), Technology (Technology), Engineering (muhandislik) va
Mathematics (matematika) degan ma'nolarni anglatadi. Ushbu gisgartmaning o'zgarishlari ham mavjud
bo'lib, unda u yoki bu komponent va unga mos keladigan harf go'shiladi. Masalan, STEAM gisqgartmasiga
Art komponenti, STREM qisqartmasiga Robototexnika, robototexnika qo‘shilgan.

Bugungi kunda bu atama o'zini ta'lim sohasida eng yaxshi deb da'vo giladigan ko'plab mamlakatlarda
keng targalgan: Avstraliya, Kanada, Buyuk Britaniya, Xitoy, Gonkong, Singapur, Turkiya va boshqalar.
Jamg'armalar maxsus STEM yo'nalishlarini qo'llab-quvvatlash uchun yaratiladi, davlat mablag'lari ajratiladi,
davlat va xususiy STEM o'quv markazlari ochiladi.

Nima uchun STEM ni ta’lim jarayonida foydalanish mumkin?

STEM sohasini tanlash talabaga kelajakda eng yaxshi imkoniyatlarni berishining bir necha sabablari:

» Ko‘pgina ta’lim tashkilotlariga ko‘ra, STEM sohalari boshqa sohalarga qaraganda 30 foiz va undan
ko‘proq davlat tomonidan qo‘llab-quvvatlanadi, ya’ni ilm-fan sohasida talabaga katta imkoniyatlar bo‘ladi.

» Ushbu sohadagi mutaxassislarning daromadlari oshishi ham taxmin gilinmoqda. Bu ko'pchilik
xalgaro talabalar STEM yo'nalishlarini tobora ko'prog tanlashlarining asosiy sabablaridan biridir.

* Trening davomida STEM sohalari ko'proq go'llab-quvvatlanadi, ya'ni ko'proq konferentsiyalar va
musobagqalar o'tkaziladi.

STEM texnologiyasini talabaning ijodiy faoliyatini rivojlantirish vositasi sifatida ko'rib chigish, uning
ijodiy salohiyatini ochishga hissa qo'shishi bir gancha olimlar tomonidan isbotlangan. Tahlil natijasida
mualliflar STEM texnologiyalari va loyihaga asoslangan o'gitish usulini bir vaqgtda qo'llash nafagat ijodiy
fikrlash va ijodkorlikni rivojlantirishga yordam beradi, balki ijodiy faoliyat uchun sharoit yaratadi degan
xulosaga kelishdi. STEM texnologiyalaridan foydalanish o'rganilayotgan turli xil materialning yaxlit
ko'rinishini shakllantirishga yordam beradi. Shunday qilib, STEM texnologiyasidan foydalanganda biz tabiiy
fanlarni texnologiya, muhandislik va matematika bilan birlashtirgan loyihaga asoslangan ta’lim bilan integral
fanlararo yondashuvni amalga oshirish imkoniyatiga egamiz. Hayotda bo‘lgani kabi, barcha fanlar o‘zaro
uzviy bog‘liq bo‘lib, talabalarda yaxlit dunyoqarashni shakllantirish imkonini beruvchi bir butunlikdir.
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Talaba STEM texnologiyasidan foydalanganda ilm-fan muammolarihi hal giluvchi lohihalarga asos
bo’ladigan g’oyalarni ishlab chiqishi mumkin.

STEM texnologiyasidan dars jarayonida ganday foydalaniladi?.

Dastlab, pedagog turli xil fan sohalarini o'z ichiga olgan mavzuni tanlashi kerak: biologiya, kimyo,
fizika, astronomiya va boshqalar yoki ularning kombinatsiyasi aks etgan mavzular bo’lishi mumkin.

Keyingi bosgich - interaktiv kompyuter modelini mustaqil ishlab chigish uchun nazariy ma'lumotlarni
batafsil o'rganish. Ushbu bosgichda kompyuter modelini amalga oshirish uchun zarur bo'lgan va tanlangan
mavzuga bog'lig bo'lgan turli xil matematik hisoblarni qo'llash kerak bo'ladi. Keyin allagachon o'rganilgan,
tahlil gilingan va tizimlashtirilgan nazariy ma'lumotlarga ega sahifalarni yaratish keladi. Yakuniy bosgich -
0'z-0'zini tekshirish savollarini yaratish, keyinchalik ular interaktiv testga aylanadi. Bundan kelib chigadiki,
ushbu interaktiv veb-ilova nafagat tadgiqot natijalarini tagdim etish, balki boshga foydalanuvchilar
tomonidan 0'z-0'zini o'rganish, shuningdek, ilovaning istalgan foydalanuvchisi tomonidan o'zini 0'zi sinab
ko'rish uchun ham qo'llanilishi mumkin. Ushbu ilovani mustaqil ishlab chigish bilan bir gatorda,
o‘qituvchilar va talabalar kuratorlari ko‘magida, parallel ravishda loyihani amalga oshirish uchun zarur
bo‘lgan HTML, CSS va JavaScript veb-texnologiyalarini o‘rganish ham olib borilmoqda.

Bu veb-texnologiyalarni o'rganish uchun motivatsiyani oshiradi. Bunday holda, HTML, CSS va
JavaScript-ni o'rganish 0'z-o0'zidan magsad emas, balki loyihani amalga oshirish vositasiga aylanadi, bu esa
talabalarni ushbu mavzu bo'yicha bilimlarni o'zlashtirishga go'shimcha ravishda rag'batlantiradi. Talabalar
0'z g'oyalarini ganday amalga oshirishlari mumkinligini ko'rishadi va bu qo'shimcha giymat beradi.

Shunday qilib, STEM texnologiyalaridan foydalanish nafagat individual ta'lim loyihasini amalga
oshirishga yordam beradi. Bunday kompetensiyalar qatoriga axborotni qayta ishlash ko‘nikmalari, loyiha va
tadqgiqot ko‘nikmalari, AKT texnologiyalari bilan ishlash ko‘nikmalari va muloqot ko‘nikmalari kiradi. Bu
texnologiyalardan foydalanish talabaning dunyoqarashini kengaytiradi va turli sohalardagi bilimlarni
chuqurlashtiradi, shuningdek, talabalarning ijodiy qobiliyatlarini ro‘yobga chiqarishga va yaxlit
dunyoqarashni shakllantirishga yordam beradi, bu esa talabalarning kelajakda hal etishi mumkin bo‘lgan
vazifalar doirasini kengaytiradi.

STEM ta'limi maktabda tabiiy fanlarni o'rganish va bolalarga go'shimcha ta'lim berish yondashuvi
sifatida iqgtisodiyotning innovatsion sektori uchun kadrlarni shakllantirish vositalaridan biridir. Bu
mamlakatning zamonaviy texnologik taraqgiyoti muammolarini hal gilishga godir olimlar, muhandislar,
texnik mutaxassislarni tayyorlash imkonini beradi.

STEM asosida yaratilgan ragamli tarkib va ish shakllari quyidagilarga mo‘ljallangan:

1) talabalarni texnologik yechimlar va ularni amaliy qo‘llash bilan tanishtirish;

2) nanotexnologiyalar ganday tamoyillar asosida ishlashi va qayerda qo‘llanilishini tushuntirish;

3) o'zlari tajriba o'tkazishga va loyihani yakunlashga harakat gilishlariga ruxsat berish.

Talabani yuksak texnologiyalar olami bilan tanishtirish uchun fagat shu dunyoda mehnat gilayotgan va
uni yaratuvchi odam — olim, tadbirkor, muhandis bo‘lishi mumkin. Ammo bunday mutaxassislar va bolalar
o'rtasida vositachi sifatida o'gituvchining roli juda katta. Aynan o'gituvchi moderator va tashkilotchi sifatida
harakat gilishi mumkin, u o'z fanida (sinfda va sinfdan tashgari) qo'shimcha ta'lim resurslari va STEMdan
o'rganish shakllaridan foydalangan holda o'quv dasturini yaratishga qodir. O’qituvchi o'quv mavzularini
o'rganishda kurslar, vebinarlar, tajribalar va boshga manbalardan ganday foydalanish mumkinligini, darsda,
to'garakda, uyda ganday shakllarda ishlarni tashkil gilish mumkinligini tushuntirish va misollar bilan
ko'rsatish kerak.

Fan, biznes va ta’lim tizimi bilan hamkorlikda tashkil etilgan STEM ta’limining turli amaliyotlariga
bag‘ishlangan ilmiy-amaliy konferensiya tashkil qilish magsadiga muvofiq bo’ladi. Bu konferentsiyalarda
talabalarga fan va texnika yutuglari va murakkab texnik muammolarni hal gilish uchun zarur bo'lgan
mutaxassislarning malakasiga qo'yiladigan talablar (ta'lim darajasi, zarur tajriba, talab gilinadigan bilim va
ko'nikmalar) haqida ma’lumot berilsa yaxshi natijaga erishiladi.

Zamonaviy ta'lim sohasida STEAM texnologiyalarining afzalliklari:

» texnik fanlarga kognitiv qiziqish;

* innovatsion iqtisodiyotda yuqori texnologiyali loyihalarni amalga oshirish;

« ilmiy-texnik bilimlarni zamonamiz sharoitiga tatbiq etish;

« texnik ijodkorlik salohiyati va motivatsiyasini ochib berish;

* jjodiy va tanqidiy fikrlash ko'nikmalarini shakllantirish;

* bir-biri bilan faol mulogot va samarali hamkorlik;

* yuqori texnologiyalar bozorida kasbiy yo'naltirilganlik.

STEAM ta'limi - bu ilmiy usullar, texnik ilovalar, matematik modellashtirish, muhandislik dizayni
yordamida gandaydir hagigiy muammolarni hal gilishga urinishdir. Bularning barchasi o'quv jarayonini
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yanada rang-barang va mobil giladi. Amalda talabalar jamoada ishlaydi, tadgigot va tajribalar o'tkazadi,
dizayn, dastur va modellarni ishlab chigadi, o'z mahsulotlarini ijtimoiy tarmoglar, Internet platformalari va
veb-saytlar orgali targ'ib giladi, bu esa o'rganish motivatsiyasini oshiradi va dizayn va dasturlash sohasidagi
asosiy bilimlarni kengaytiradi.

Mashg’ulotda STEAM yondashuvi nafagat o'rganish usuli, balki fikrlash usulidir. STEAM ta'lim
muhitida talabalar bilimga ega bo'ladilar va undan ganday foydalanishni darhol o'rganadilar. Binobarin, ular
real hayotda, xoh u atrof-muhitning ifloslanishi, xoh global iqlim o‘zgarishi bo‘ladimi, hayot muammolariga
duch kelganlarida, bunday murakkab masalalarni fagat turli sohalardagi bilimlarga tayanib, birgalikda
ishlash orgali hal gilish mumkinligini tushunadilar. Bu erda fagat bitta fan bo'yicha bilimga tayanish etarli
emas. Dunyo o'zgarmoqda, shuning uchun ta'lim bir joyda turmasin. Bu texnologiya sohasida barcha yangi
narsalarni ixtiro gilish bilan birga, odamlar ilgari hech gachon duch kelmagan ko'plab yangi muammolar
mavjud. Har kuni yangi ish turlari va hatto butun kasbiy yo'nalishlar paydo bo'ladi, shuning uchun
zamonaviy o'gituvchilar informatika fanidan o'zlari o'rgatadigan bilim va ko'nikmalar zamon talablariga
javob beradimi yoki yo'gmi bu hagida o'ylashlari kerak.

Ushbu tashabbuslar keng ko'lamli afzalliklarga ega: STEM-ga kengroq Kirish va inklyuziya, ilmiy
tushunchalarni o'rganishni yaxshilash, o'quv dasturida yetarli darajada bajarilmagan texnik ko'nikmalarni
shakllantirish va talabalarning dizayn va fanlararo hamkorlikdagi mahoratini oshirish.

Xulosa. STEM ta'lim muhitini shakllantiruvchi loyihalardan biri bo'lib, unda turli ishtirokchilar -
ta'lim tashkilotlari, ishlab chigarish kompaniyalari, tadgigqot laboratoriyalari, texnik ijod markazlari, ilmiy
muzeylar yoshlarga turli kasblarni sinab ko'rish va ular bilan tanishish imkonini beradi. Bu esa, talabalarga
bu dunyoda yashab, balki uni o°z qo‘llari bilan yaratsa, bu ijodkorona mehnatdir. Talabalardan ba'zilari avval
ta'limni, keyin esa fan, tadgigot, muhandislik va texnologiya tadbirkorligi bilan bog'liq kasbni tanlashi
mumekin.
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INA®HUEB TypcyHn PyctamoBuny SIIOHKYJIOB Illlax3oa PaBmanoBu4
3aBenyromuii kadenpoit HHGOPMAaIMOHHBIX Maructpast
cucTeM 1 IU(poBbIX TexHoNIornK byxapckoro Byxapckoro rocynapcTBeHHOTO YHUBEPCUTETA

ToCyaapCTBECHHOT'O YHUBEPCUTETA

AYTEHTU®UKAIIAA JUYHOCTHA HA MOBIWJIBHBIX YCTPOMCTBAX C
HUCIIOJIb30BAHHUEM ITPOBEPKU

Aymenmughuxayus auunocmu umeem 0OONbUIOE 3HAYEHUE 8 INOXY YUPDPOBLIX MEXHON02UU, K020d
UOCHMUPUKAYUOHHASL UHPOPMAYUS WUPOKO UCNONb3YEeMCsl 8 (DUHAHCAX, CMPAX08aHUul, MpAaHcnopme u
opyeux obnacmsx. Ilpobremvl aymenmupurkayuy IUMHOCMU 3aAKTIOYAIOMCS 8 NPOoGepKe YOOCHOGePeHUs.
JUYHOCIU, NPeOOCMABIEHHO20 NONb306AMENEM, U U3GLeUeHUU UHPOPMAYUL U3 YOOCMOBEPEHUS TUUHOCTIU
nonvzoeames. Jlis peuteHust Smou 3a0a4u npeoiazaemcs CUCmema aymeHmu@uKkayuu IudHOCmu, KOmopast
MOJICem U3BNEeKaAMb U NPOGEPSMb JTUYHYIO UHGOPMAYUIO C NOMOWbIO NPOGEPKU TUYA U PACNO3HABAHUS
uz0bpadiceHull uoeHmu@uKamopa.

Kniouesvie crosa: Obnapyoicenue 06vekmos; Bepuguxayus nuy, Hzereuenue mexcma, Buomempust

TEKSHIRISH YORDAMIDA MOBIL QURILMALARIDA IDENTIFIKASIYANI
AUTENTIFIKASIYA QILISH

Moliya, sug ‘urta, transport va boshqa sohalarda identifikatsiya ma’lumotlari keng qo ‘llaniladigan
ragamli asrda shaxsiy autentifikatsiya katta ahamiyatga ega. Identifikatsiyani tekshirish muammolari
foydalanuvchi tomonidan tagdim etilgan identifikatorni tekshirish va foydalanuvchi identifikatoridan
ma'lumotlarni olishdan iborat. Ushbu muammoni hal gilish uchun shaxsni tasdiglash tizimi taklif tahlili,
Shaxs yuzini tekshirish va ID tasvirini tanib olish orgali shaxsiy ma'lumotlarni ajratib olish va tekshirish
imkonini beradi.

Kalit so’zlar: obyektni aniglash; yuzni tekshirish; biometriya.

IDENTITY AUTHENTICATION ON MOBILE DEVICES USING VERIFICATION

Personal authentication is of great importance in the digital age, when identification information is
widely used in finance, insurance, transportation and other fields. ldentity authentication problems consist of
verifying the identity provided by the user and extracting information from the user's identity. To solve this
problem, an identity authentication system is proposed that can extract and verify personal information
through face verification and ID image recognition.

Keywords: Object detection; Face verification; Extracting text; Biometrics

BBenenue. MoOuIpHBIE YCTPOWCTBA MIMPOKO MUCTIOIB3YIOTCA /ISl BHIIOJTHEHHS yJAIEHHBIX OTIEepaIiiii
Osaroziapsi CBOeH MOpTaTUBHOCTH. MOOMIIbHBIC MTPHIIOKEHHS, OCOOCHHO MOOMIIBHBIC TUIATEIKU, HE3aMECHUMBI
B Halled MOBCEIHEBHOH >KM3HU. MeEXIy TeM, SBJICHUE KPaXXH JMYHBIX NAHHBIX (HECAaHKIMOHHPOBAHHOE
HCTONIb30BaHNE UACHTH()HUKAIMOHHON HH(OpMaMu APYTUX JTIOACH WIKM MOATBEP)KICHHOE MOLICHHUYECTBO)
OYEHb OBICTPO PACHPOCTPAHUIOCH BO MHOTHX CTpaHaX. Bo MHOTMX WHTEPaKTHBHBIX CIIEHAPHSIX, OCOOCHHO
(MHAHCOBBIX, HWICHTU(PHKANMOHHAS HH(OpMANUs MONb30BaTeNs JIOJDKHA OBITH ayTCHTU(QUIMPOBaHA B
cllyyae Kpakul JINUHBIX JaHHBIX.

EcTecTBeHHO, BO3HHUKAET BONPOC: MOXKEM JIM Mbl aBTOMAaTHYECKH IPOBEPSTH UACHTH(PUKAIMOHHbBIE
JaHHBIC TIOJIL30BATENSA, YTOOBI M30eXaTh KpakW JHYHBIX AaHHBIX? [l JOCTIDKEHHs 3TOW LeNd Ham
HE0OXO0MMO W3BIIeYh HASHTH(PHUKAIMOHHYIO HH(opMaluio n3 Gororpaduu, caemaHHON MOJIh30BATENEM, H
yOenuThes, 4yTO HAECHTH(UKAMOHHA WHGOPMAIUs] NPUHAIICKUT IMoJb30BaTenro. Kaxaelii rpaknaHuH
Halllell CTpaHbl HMMEET YAOCTOBEpEHHE JIMYHOCTH, Ccojepikaliee HWACHTH()UKAIMOHHYI0 HWH(POPMAIHIIO
BJIaJIeJIblIa U €ro MOPTPET, KOTOPBIH MMoKa3aH Ha puc. 1.
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0‘ZBEKISTON RESPUBLIKASI é? 4, 3
mm SHAXS GUVOHNOMASI e ‘:ﬁfg

Familiya / Surname

IKRAMOV (™

Ismi / Given namef(s) =

AKROM a:h

Otasining ismi / Patronymic F
MURODOVICH ERKAK / 1

Tugiilgan sanasi / Date of birth Shaxsly ragami 1D pumber

11.09.1788 328802792660010
Fugaroligi / Nationality

‘ h 0‘ZBEKISTON / UzZB @ A
Berilgan sana / Date of issue H 2 2o
S N o oumona s P -
ignature mal gilish muddati / Date of expiry » o
05.12.2029 d:h

Puc. 1. a) O6pa3en ynocToBepeHusi JUIHOCTH rpakaanuHa; (6) Oopasen gororpadun, koTopas
J0JIZKHA OBITH CeJIaHA M0JIb30BaTeeM HA MOOMJIBHBIX YCTPOHCTBAX /15 IpoBepKu’.

NN 0 ZBEKISTON RESPUBLIKASI )
—SHAXS GUYOHNOMAS! B2, @

B coorBerctBum ¢ mwmzaiiHoM |D  kapramMm yAOCTOBEpEHWA JHMYHOCTH HYXXHO pa3paboTaTh
YHAQUIMPOBAHHYIO TUIATPOPMY, KOTOPasi MOYKET aBTOMATHUYECKH BBITIOJHATH ayTEHTH(OUKAIIUIO JINYHOCTH C
MPOBEPKOM JMIIa M paclo3HaBaHUEM YIOCTOBEPEHUsS JMYHOCTH. B uacTHocTH, (peiiMBOpKy TpeOyeTcs
TONBKO OfHA (oTorpadusi, CIeTaHHas MOJIb30BaTE]IeM, B Ka4eCTBE BXOJHBIX TaHHBIX, a 3aTEM OH BEpHET
pacmo3HaHHYI UWHGOpMAnuil0 ¥ pe3yabTaT TPOBEPKH JHMIa B KAa4eCTBE BBIXOJHBIX JTAHHBIX.
[Ipenmonaraercs, 4TO MOJIB30BATEIb HCIOJIB3YEeT MOOWIBHOE YCTPONCTBO, YTOOBI COTOrpadupoBaThcs CO
CBOCH py4yHOH uaeHTU(UKAMOHHOMN KapToit. O0pasen dortorpaduu nokazan Ha puc.1(0). Kak Tonpko 3ra
(dotorpadust Oymer 3arpyxeHa B NpeIsIaraéMyi0 CHCTEMY, Pe3ylbTaT ayTeHTH()HKAINHA JUIHOCTH OyIeT
JTOCTUTHYT aBTOMATHYECKH 32 CYHUTAHHBIE CEKYHIBI.

W3Bneyenne uIeHTU(OUKAIMOHHON HMH(POPMALUK OTHOCHTCS K YTCHHIO TEKCTa Ha HM300paskeHHAX
yIOCTOBEPEHUH JIMYHOCTH. DTO OTHOCUTCS K OOJIACTH HCCIEAOBAaHMK OOHApyXEHHS W Paclo3HaBaHUs
TEKCTa, KOTOPBIC U3YYaINCh B TCUCHUE TIOCICIHUX HECKOIBKHX necsatuiaetuii [1-3]. Texkyiue uccienoBanust
COCpPEIOTOYEHBl HA CTAHAAPTHOM TOPH30HTAILHOM HAaNpaBlICHUH HICHTH(UKAIMOHHON KapTel [4,5], u
00JIacTh yIOCTOBEPEHHsI JIMYHOCTU 3aHMUMAET Bce M3oOpakeHue. TakuM oOpa3oM, OOJBLIIMHCTBO METOJOB
OOHApyXECHUSI OCHOBaHBI HA TOPU3OHTANBHOW MPOCKIMH M BEpTHKAIbHOW mpoekuuu [2,6]. TIpempimyrmx
HCCIIC/IOBAHNN TI0 PACIO3HABAHWIO HCKAKEHHBIX HJCHTU(MHUKAIMOHHBIX H300paKEHUI Ha €CTECTBEHHOM
(oHE HE NPOBOAMIOCH. YUHTHIBAS OTCYTCTBME HA0OpOB [IQHHBIX [0 YAOCTOBEPEHHSM JIMYHOCTH,
mpejiaraeTcsi MeETOJ, OCHOBAHHBI Ha MOP(HOIOTUH W300paXKeHWH, [UII OOHAPYKEHHUS TEKCTOB Ha
YIOCTOBEPEHUAX JTUYHOCTH. 3a/1ada Paclo3HaBaHMsI KUTAHCKUX MEPOTIH(OB PEIIaeTcs ¢ IOMOIIBI0 METO/a
rIyO0OKOro 00y4eHHsl, OCHOBAaHHOTO Ha CBepTOYHBIX HeWpoHHBIX ceTax (CNNs). ResNet [7] - aTo HOBas
apxutekTypa B Mogemsx deep CNN, koTopas cienaina MHOTO IPOPEIBOB B 00J1aCTH KOMIIBIOTEPHOTO 3PEHUSI.
ResNet-50 wHTETpHpOBaH B TIPOIICAYPY PACIIO3HABAHUS CHMBOJIOB.

[TpoBepka nuia Ha MPOBEPKE TOTO, NMPHHAAJIEKAT JHU ABa U300paKEHHUS JTUIA OJHOMY U TOMY XKe
YeJIOBEKY, YTO TaK)Ke M3BECTHO KaK IPOBEpKa JIIA OAKH K oxHOMY [8]. PacnozHaBanue Uil cOCpeOTOUCHO
Ha BBIOOpE TOTO, KTO OTOT YEJIOBEK B CYIIECCTBYIONIEM HAa0Ope NIaHHBIX. OJTO TaKKe Ha3bIBACTCS
nneHTudukanuei auma "oqua ko MmaHoruM" [13]. B mpennmaraemoii cucteMe ayreHTH(MOUKAITMN BeprUDHUKAITISI
Jauna sSBISeTCs He3aMeHHMMOW. UToObl yOemuTbesi, 4YTO 3asBICHHAs WACHTH(QHUKALMOHHAs HH(POPMAIHS
MPUHAAJICKUT TI0JIb30BATENI0, HEOOXOIMMO MPOBEPUTH JIMIAa Ha 3axXBau€HHON HIEHTU(UKALMOHHOM
(hoTorpaduu, 4To0B N30SKATH MOIMIEHHUICCKUX EHCTBUN 3TOYMBITIIEHHUKOB.,

OcHoBHas YacTh. [Ji1 TOTO 4TOOBI TPOBEPUTH UACHTH(PUKAMOHHYIO HH(POPMAITHIO TTOIH30BATEINS 10
KpaXH JIMYHBIX NTaHHBIX, KIIOYEBOW 3a7adeil sBIseTCS OOEcIieYeHHne TOro, YTOOBI WACHTU(UKAIMOHHAS
nH(popMaIus, IpeoCTaBIeHHAs I0JIb3oBaTeneM, npuHaanexana emy. IRFE BHenpen mis ocymiectBieHus
MIPOBEPKH JIMIA U o0ecrieueHust 0e30macHOCTH. YacTh MPOBEPKH JIMIIA BHIMOIHICTCS ITyTEM OLECHKH CXO/ICTBA
MEX/1y JIMIIOM TI0JIh30BaTeIs U JIMIIOM Ha €ro WACHTU(MKAIMOHHON KapTe, KOTOPOe MOoKa3aHo Ha puc.1(0).
[Tocme 3TOTO M3BIEKAIOTCS TEKCTHI HAa YIOCTOBEPEHHU JHYHOCTH. Kpome Toro, misi oOHapy»KeHHs] TEKCTOB
Ha WACHTU(UKAMNOHHBIX HW300paXEHUSAX peann30BaH MeETOJ] OOHApYKEHHUS TEeKCTa, OCHOBAaHHBIA Ha
Mopdonorun m3o0paxkeHus. C mnomompto npeanaraemeix IRFE uw MTFM  mposepsiercs smunas
uneHTuUKanus, 4To0bl H30€kKaTh KPAXKH JTMYHBIX JTAHHBIX.

! https://advice.uz/oz/document/2277
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Dtan MPOBEpKH JMIlA CHAaYajda BBIOJHSACTCS B MPEIaracMoil CTPYKType, YTOObI IapaHTHPOBATh
HAJCKHOCTh MICHTU(HUKAIIMOHHOW MHPOpManuu. Pacro3HaBaHue JIMIL SBISETCA HEOOXOIUMBIM YCIOBHUEM
JUTSL TIPOBEPKH JIMIIA, TIOCKOJIBKY cJienanHas (ortorpadus COACpKUT J1Ba JIUIlA, KaK MMOKa3aHo Ha puc.l(0).
Kaxk Tonpko OyayT oOHapyKeHbI IBE TPaHU, OHU OYIyT CPABHEHBI PYT C IPYTOM.

|npUl 1481483
FU"y-COﬂVNe[ Output 35x35%256 3x3 Conv (V) B e
BUMICERUDRRAN Output 35x35x256 3x3 Conv (V) Output 144x144%32
, '
Redupbon;s: S ot o s 3x3 Conv (S) Cutput 144x144x64
: A
RN O 1T1Te% NSRS Nakbool tput 727264
: (stride=2, V) v
Reduction-B Output: 8x8x1797 !
: . 1x1 Conv (S) Output 72x72x80
Sxinception-C | Output 8x8x1792
Average Pooling | Output 1792 3x3 Conv (V) Output 70x70%192
X '
D’Opoul [08)() Qutput: 2048 3)(3 COnV (V) Output 35x35%256

v

Fully Connected | Output 128

Puc.2. O6mast CTpyKTypa Moaeau BerpanBanus juna[9]

[IpoBepka nmma MoxeT OBITH MpoOJIEeMOil KiaccUDUKANMM IMPH OLEHKE CXOJCTBA MEXIY ABYMS
aunamu. Takum oOpasom, aBTopsl [9] ynydmmiam apXuTeKTypy IiyOOKOH CBEpTOYHON HEHpPOHHOI certw,
ommcanHo B FaceNet, mis mocTmkeHus BBIpakeHHS depT Jjmna. HauganpHas ctpykrypa GoogleNet
3amenena Ha Inception-ResNet-v1 amst moctpoenus ux mozenu FE u co3manus ynydiieHHbIX QyHKIHIA Tra
(t.e. BcTpanBanus nuua). Kak Tonpko BCTpanBaHue rpaHeil MOIy4eHO, BONPOC MpeodpasyeTcs B U3MEpeHHe
paccTosHUS MEXIy [BYMs BBICTPAaMBAHUSMHU TIpaHeil. Pe3ynbrar mpoBepku NOIydaeTcs MyTeEM
YCTaHOBJIEHHUS TIOPOTOBOTO 3HAUEHUS PACCTOSHUS.

UYroObl chenarb MOAENb BCTPAWBAHMS JIMLA O0y4aeMOH, IOCJIE MOJHOCTBIO MOAKIIOYEHHOIO CIIOS
cienyer cioit Softmax. @yHKIMsS MOTeph OMpENeNsAeTCss KaKk MOTepsi MEPEKPECTHOW SHTPONHUH, a 3aTeM
0o0paTHOE paclpOoCTpaHeHUE HCIONb3YyeTcs AN OOHOBIEHHMs HapameTpoB Mojend. [locnme oOyuenus Ha
Habope nanubix CASIA-WebFace u VGGFace2 Mbl MOXeM MOITyYUTh XOPOIIO 00YYCHHYIO MOJCIb.

BouiBoabl. YToObl M30€XaTh Kpaku JUYHBIX IAHHBIX, TPAAUIMOHHAS CXeMa ayTCHTH(HKALUU II0
WACHTU(QUKATOPY HMMEET OuYeHb YTOMMTENbHBIH mpouecc. I pemieHust STOH 3a1add Ipenaraercs
AaBTOMATH3UPOBAaHHAs CHCTEMa ayTeHTU(QHUKAIMK JIMYHBIX JAHHBIX, KOTOpas MOXET WU3BJICKaTh H
MOJATBEPKAATH JTUYHOCTD C IIOMOIIBIO0 OHON oTorpaduu. OOBIYHO MOJIB30BaTENb JODKEH CHaYaua clienaTh
HWACHTU(QUKALMOHHBIA CHUMOK, YTOOBI MOATBEPIUTH CBOKO JIMYHOCTh, a 3aT€M OOHApY)KEHHE >KUBYUYECTH
MIpOBEpsieTCST MOpPraHWeM WM KHBKOM. HakoHer, m3o0pakeHue mHIla, TOJTYYEHHOE MOJb30BaTeNleM, U
n3o0paxxeHne WACHTH(UKATOpa CPaBHUBAIOTCS, 4YTOObI YOEOUTHCS, 4YTO WIACHTHU(QHKALUS BEpHA.
[Ipennaraemas CTpyKTypa 3HAUMTENBHO COKpPAaTUT IIpolecc B3auMonelcTBus. IIpoBepka muuHOCTH
nocturaercsi ¢ nmomompto IRFE, rme BcTpamBanme nun ynmydmieHo 3a cuer BHeapeHus: Inception-ResNet.
[Ipemnaraemas mpoueaypa pacrno3HaBaHusi uaeHTHGuKaTopoB MTFM oOecrieunBaeT TOYHBIH pe3ysibTaT
n3BJIeYeHNs MH(GOPMAMU IJIs HOBBIIEHNS TOYHOCTH MPOBEPKU JHMYHOCTH. IIponenypa MOKET UMETh Z1€10
CO CJIO)KHBIMHU CUTYaLlUSIMH, TAKUMH KaK UCKaXEHHOE HICHTU(PUKALMOHHOE N300paKeHne, MOACBETKA U TaK
nanee. OKCHEpUMEHTAJbHBIE pPe3yJlbTaThl MOKa3bIBAIOT, 4YTO IpejajaraeMas CTPYKTypa IPEBOCXOJIUT
COBpPEMEHHBIE METO/IbI C BHICOKOI TOYHOCTBIO, FapaHTHPYs HaJAECKHOCTh POBEPKH JTMYHOCTH.
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IMOMOVA Shafoat Mahmudovna

Buxoro davlat universiteti
“Amaliy matematika va dasturlash texnologiyalari”
kafedrasi katta o°qituvchisi

MATEMATIKANI O‘QITISHDA MATEMATIK TIZIMLARDAN FOYDALANISH

Ta’lim jarayonini biz axborot texnologiyalarisiz tasavvur gila olmaymiz. Bu hayotimizga kirib kelgan
internet, uning asosiy mazmuniga aylangan mobil texnologiyalar, ekspert tizimlar, sun’iy intellekt tizimlari,
robototexnikani rivojlantiruvchi, axborot tizimlari, masofaviy ta’lim tizimlari, gadjetlar,mobil ilovalar va
boshgalar. Magolada matematika fanini o qgitishni takomillashtirishda matematik tizimlardan foydalanish
hagqida ma’lumot berilgan.

Kalit so zlar: kompyuter, ta’lim, kompyuter texnologiyalari, matematika, o qgitish vositasi,matematik
tizim, Mathcad, Maple, MatLab, Mathematica.

HNCIIOJIb30BAHUE MATEMATHYECKHNX CUCTEM B IIPEIIOJABAHUHA
MATEMATHUKH

Mol ne moocem npedcmasums 06paA306aMenbHbIlL Npoyecc 6e3 UHPOPMAYUOHHBIX MEXHOL02U. DMmo
unmepHem, KOMOPbLL 80U 8 HAULY JHCU3Hb, MOOUNbHbIC MEXHON02UU, KOMOpble CMANU €20 OCHOBHbIM
cooepaicanuemM, IKCNEPMHbIE — CUCHEMbl, CUCMEMbl UCKYCCMBEHHO20 UHMENLIeKMd, pa3pabomyuxu
POOOMOMEXHUKY, UHDOPMAYUOHHBIE —CUCMEMbl, CUCTIEeMbl  OUCMAHYUOHHO20 —O00OYYeHUs, 2a0HCembl,
MOOUNbHBIE NPUNLONCEHUs U MHO20e Opyzoe. B cmamve npeocmaenena unpopmayus o6 ucnoabsoeamuu
MAMEMAMULECKUX CUCTEM O/ YIYYULeHUS NPEeNnoOA8aAHUSL MATNEMATNUKU.

Kniouesvle cnosa: Komnviomep, 00pazosanue, KOMNbIOMEPHbIE MEXHONO2UY, MEXHONIO02UU,
Mamemamuka, mamemamuyeckas —cucmema, yuebnvii uncmpymenm, Mathcad, Maple, MatLab,
Mathematica.

USING MATHEMATICAL SYSTEMS IN TEACHING MATHEMATICS

We cannot imagine the educational process without information technology. This is the Internet that
has entered our lives, mobile technologies that have become its main content, expert systems, artificial
intelligence systems, robotics developers, information systems, distance learning systems, gadgets, mobile
applications and much more. The article provides information on the use of mathematical systems to
improve the teaching of mathematics.

Key words: Computer, education, computer technology, technology, mathematics, mathematical
system, educational tool, Mathcad, Maple, MatLab, Mathematica.

Kirish. Kompyuter texnologiyalarining ta’lim sohasiga kiritilishi o’ quvchi faoliyatiga ham, o'qituvchi
faoliyatiga ham ta’sir ko'rsatdi, bu muqarrar ravishda matematikani o'rganish usullarini takomillashtirishga
olib keladi. Shunga ko'ra matematikani o qgitishda axborot texnologiyalari ahamiyati va matematik
tizimlardan fan boyicha o’quv materialini sifatli o’zlashtirish uchun foydalanish usullarini garab chigamiz.
Kompyuter texnologiyalaridan matematikani o"qgitishda foydalanish o’gituvchi va o quvchilarning o quv
faoliyatiga ijobiy munosabatni shakllantirish va matematika faniga mas’uliyatli munosabatni rivojlantiradi.

Bugungi kunda matematikani o’qitishda axborot texnologiyalaridan foydalanish takomillashib
bormoqgda. Kop jihatdan, bu kuchli universal va qo’llanilishi oson bo'lgan integratsiyalashgan tizimlarning
paydo bo'lishi bilan bog’liq - hozirda matematikaga ixtisoslashgan dasturiy ta’minotning asosiy shakli
bo’lgan amaliy dasturlar to’plami. Masalan, "Vizual geometriya", "Mathcad", "Maple", "MatLab",
“Mathematica” matematik to'plamlari va boshqalar kabi dasturiy mahsulotlar, ularga quyidagi uslubiy
talablar qo"llaniladi: turli xil matematik obyektlarni (formulalar, grafikalar, jadvallar) vizual namoyish gilish
imkoniyati; materialni tagdim etish vagqtini gisqartirish; o quvchilarni formulalar bilan tanishtirish
imkoniyati, ta’riflar, teoremalar va ularning dalillari; o'rganilayotgan mavzu bo'yicha qo shimcha ma’lumot
berish imkoniyati; grafik konstruksiyalarning anigligini oshirish; iboralar, formulalar, funksiyalarni dinamik

7



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

ravishda o°zgartirish imkoniyati. Matematikani o gitishda matematik tizimlar imkoniyatlari ko'p qirrali
bo’lib, matematika fanining turli bo’limlari va mavzulari mazmuniga mos matematik tizim tanlanadi.

MathCAD bu matematikaning turli sohalaridagi masalalarni yechishga mo’ljallangan ajoyib tizimdir.
Dasturning nomlanishi ikkita so’zdan iborat bo’lib - MAThematika (matematika) va CAD (avtomatik
loyihalash sistemasi). MathCAD ni o'rganish boshga matematikaviy tizimlarga nisbatan ancha oson bo’lib,
unda ishlash matn muharririda ishlashga ekvivalentdir. MathCADnI juda ko"p sohalarda sodda hisoblashlarni
bajarishdan tortib, to elektr sxemalarni qurishgacha bo’lgan ishlarni amalga oshirish mumkin.

MathCAD formula, sonlar, matnlar va grafiklar bilan ishlaydigan universal sistemadir. MathCAD tili
matematika tiliga juda ham yagin, shu sababli unda ishlash matematiklar uchun juda oson. Mathcad muhitida
matematik ifoda odatdagi yozuv kabi kiritiladi. Masalan, daraja yuqorida, indeks pastda, integralning yugori
va quyi chegaralari esa an’anaviy joyida turadi. Mathcad muhitida “dastur” tuzish va ularning bajarilish
jarayoni parallel kechadi. Foydalanuvchi Mathcad — hujjatida yangi ifoda Kiritar ekan, uning giymatini bira
to'la hisoblash va ifodani kiritishda yo'l go'yilgan yashiringan xatoliklarni ko rish imkoniyati ham mavjud.
Mathcad tizimi yetarli darajada qudratli matematik apparat bilan qurollanganki, ular orgali tashqi
protseduralarni chagirmasdan turib paydo bo ladigan muammolarni hal gilishimiz mumkin.

Metodika.Maple muhiti 1980-yilda Waterloo, Inc (Kanada) firmasi tomonidan yaratilgan. Mapleda
belgili ifodalashlar bilan ishlash uchun asosiysini sxema yadrosi tashkil giladi. U belgili ifodalashlarning
yuzlab bazaviy funksiya va algoritmlaridan iborat. Shu bilan birga operator, buyrug va funksiyalarning
asosiy kutubxonasidan iborat. Maple dasturlashsiz katta hajmdagi masalalarni yechish imkoniyatiga ega.
Maple matematik va injener-texnik hisoblashlarni o'tkazishga moljallangan dasturlashning integrallashgan
tizimi hisoblanadi. U formula, son, matn va grafika bilan ishlash uchun keng imkoniyatli tizimdir.

Hisoblash protsessori keng imkoniyatga ega. U murakkab matematik formulalar boyicha
hisoblashlarni bajaradi. Ko'plab matematik funksiyalarga ega bo'lish bilan birga, qatorlar, yig’indi,
ko paytma, hosila va aniq integrallarni hisoblash, kompleks sonlar bilan ishlash, hamda chizigli va chizigli
bo Imagan tenglamalarni yechish, vektor va matrisilar ustida amallar bajarish imkoniyatini yaratadi.

Grafik protsessor gafiklar yaratish va uni ekranga chigarish uchun ishlatiladi. Grafik protsessor
foydalanuvchini grafik vositalarining eng qulay va sodda imkoniyatlari bilan ta“minlaydi. Foydalanuvchi
oddiy funksiyalarning grafigini tizim bilan ishlashni boshlashdanog chizishi mumkin. Traditsion
ko'rinishdagi grafik bilan birgalikda qutb grafiklari, fazoviy grafiklar, vektorli maydon grafiklari va
hokozolarni yasash mumkin. Grafik tipik matematik masalalarni yechish uchun mo’ljallangan. Shu bilan
birga grafikni tez-tez o’zgartirish, ularga matnli yozuvlarni go'shish va uni hujjatning ixtiyoriy joyiga
ko'chirish imkoniyati mavjud. Bitta ishchi sohaga matnni, grafikani va matematik hisoblashlarni
joylashtirish orgali Maple eng murakkab hisoblashlarni tushunishni ham yengillashtiradi.

MATLAB so'zi MATrix LABoratory — matritsali laboratoriya so'zlarining boshlang’ich harflaridan
tuzilgan. Uning nomidan MATLABning mohiyatni anglash mumkin. MATLAB turli fan va texnika
muammolari masalalarini yechishda boshga shunga o*xshash tizimlarga nisbatan yuqori saviyadagi tizim deb
tan olindi. Modellashtirish vositasi sifatida ham kuchli vosita hisoblanadi.

MATLAB — massivlar va matritsalar, vektorlar bilan murakkab hisoblashlarni bajarish uchun maxsus
mo'ljallangan tizimdir. Har bir berilgan o’zgaruvchi bu vektor, matritsa va massiv deb tushuniladi. Agar
vektorning uch elementi berilgan bo’lsa, uni kvadrat gavs ichida bir-biri bilan probel yoki vergul orgali
ajratilib giymatlari beriladi.

MATHEMATICA tizimi o'zining qulay va tushunarli interfeysi turli-tuman harakterdagi hisoblash
jarayonlariga go’llanilish imkoniyatining mavjudligi bilan o zlarining oldingi avlodlaridan keskin farg giladi.
Shu kunlarda muhandislar, iqtisodchilar, aniq fanlar mutaxassislari o'zlarining ilmiy tadgigotlarida
Mathematica dasturiy tizimining imkoniyatlaridan unumli foydalanmoqdalar. Jahonning yetakchi
universitetlari o'zlarining o’quv jarayonlariga bu tizimni keng ko'lamda joriy qilganlar. Mathematica
dasturiy tizimi avvalo sonli va analitik(simvolli) hisoblashlarni yuqori tezlikda va anig bajarishga
mo’ljallangan dasturiy tizimdir.

Biz quyidagi masala bilan qaraymiz: Kompyuter texnologiyalarining ta’limdagi roli va xususan,
ularning ta’limning turli darajalari va bosqgichlarida matematik ta’limga ta’siri. O quv jarayonida axborot
texnologiyalarining tobora ortib borayotgan roli, boshga tomondan, bilim sifatini va o qgituvchining rolini
oshirish.

Kompyuter texnologiyalaridan foydalangan holda o quv materialini tashkil etish o’quv materialini
bo'limlarga ajratishga asoslangan: nazariy, amaliy, bilimlarni boshgarish va sozlash. Bunday umumiylik
o°quv darslarini sifatli olib borishga yordam beradi, darsning tuzilish xususiyati kompyuterdan foydalangan
holda dars elementlarini loyihalashning xilma-xilligini boshgarishga imkon beradi va o quvchilarning ijodiy
rivojlanishiga yordam beradi. Kompyuter texnologiyalarining imkoniyatlaridan foydalanishni tahlil gilish va
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vizualizatsiyaning didaktik prinsipi asosida xulosa chigarildi, bu matematikani o’gitish jarayonini
takomillashtirish uchun yangi imkoniyatlar ochadi va mavzuni o'rganishga gizigishni maksimal darajada
oshirishga imkon beradi.

lImiy-uslubiy adabiyotlarni tahlil gilish kompyuter texnologiyalarining asosiy yo nalishlari va
rivojlanishini va ularni ta’lim magsadlarida qo'llashni, ularning imkoniyatlaridan quyidagi sohalarda
foydalanishni aniglashga imkon beradi: multimedia texnologiyalari, telekommunikatsiya tarmoqlari
resurslaridan foydalanish asosida o’quv ma’lumotlari bilan ishlash bo yicha turli xil o’quv faoliyatini tashkil
etish; 0" quv simulyatorlarini yaratish uchun modellashtirish va jarayonlarni tavsiflash.

O'rta maktabda kompyuter texnologiyalaridan foydalangan holda matematika darslarini o tkazish
uchun o'quv materialini tanlashning ishlab chigilgan usullari. Uning asosiy qoidalari o’quv materialini
oldindan o'rganish va darslarda va darsning alohida bosgichlarida ishlatiladigan kompyuter o quv
dasturlarini tanlash, o’quv materialini o'zlashtirish jarayonida nazorat elementlarini muntazam ravishda
kiritish va tabagalashtirilgan yondashuv tizimi bilan bog’liq.

Axborot texnologiyalari nafaqat o'quv ishlarining shakllari va usullarini o'zgartirishga, balki ta’lim
paradigmalarini sezilarli darajada o"zgartirish va boyitishga imkon beradi.

Kompyuter yordamida matematikani o’qitishda kompyuter bilan ishlashning dialogik tabiati, uning
hisoblash modellashtirish qobiliyatlari amaliy muammolarni hal gilish shaklida o’rganishga moyil bo"ladi.

O gitishda kompyuterdan foydalanishning alohida yo'nalishi-bu fan bo’limlarini birlashtirish. Shu
bilan birga, kompyuter endi o qitish vositasi sifatida emas, balki axborotni gayta ishlash vositasi sifatida
ishlatiladi. Kompyuterdagi instrumental dasturlardan foydalanib, siz matematik muammolarni analitik
shaklda hal qilishingiz, diagrammalar va grafikalar tuzishingiz, jadval shaklida hisob-kitoblarni amalga
oshirishingiz, matn, diagrammalar va boshqalarni tayyorlashingiz mumkin. Shu bilan birga, kompyuter fan
faoliyati vositasi bo'lib, darslardagi o quv faoliyati uslubini zamonaviy ilmiy, texnologik va boshgaruv
faoliyati standartlariga yaqinlashtiradi.

Maktab matematika kursining ba’zi mavzularini o'rganishda axborot texnologiyalaridan foydalanish
hagida to'xtalamiz. Hozirgi vaqtda ko'plab yangi avlod darsliklari o’quv materiallari, grafikalar va
diagrammalar tagdimotining funksional-grafik chizig’iga rioya qilishadi, hisob-kitoblar natijalarini vizual
ravishda taqdim etish, dastlabki ma’lumotlarni chuqur tahlil qilish imkonini beradi, chunki vizualizatsiya
ishdagi eng muhim vositalardan biri bo’lib, 0 quvchi o'z faoliyatining natijasini korishi kerak.

Funksiyalarni o'rganishda asosiy ko nikmalardan biri bu grafikani tuzish, funksiya qiymatining ta’rifi
va sohasini bilish, eng katta va eng kichik giymatlarni topish, funksiyaning minimal va maksimalini
topishdir. Masalan, "MathCad"tizimidagi grafikalarni chizish. Ushbu dasturning afzalligi Kirish tilidir, u juda
sodda va tabiiy matematikaga yaqin, bu dasturni o"zlashtirishda, darsga tayyorgarlik ko'rishda va mavzuni
taqdim etishda o gituvchining ishini sezilarli darajada soddalashtiradi.

Masalan. y = sin x funksiyasini chizamiz.

y(¥ = sin(¥

<
—
=
[e)
D S

-1 =
-10 -5 0 5

Vazifani murakkablashtiramiz: bitta koordinatalar tizimida biz quyidagi grafikalarni tuzamiz.

y(®¥ = 2sin(X¥ g(®¥ =2sin(3q+2) (X =2sin(H +1
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Xulosa. "MatCad" dasturi buni tezda amalga oshiradi, quyidagilarning har biri boshga rang bilan
ajralib turadi, o"quvchilar bunga juda gimmatli o qgish vaqgtini sarflashadi. Bunday vazifaning asosiy magsadi
koeffitsientlar paydo bo’lganda, argumentning ko'payishi va grafikning koordinata o°glari bo’ylab
harakatlanishi bilan shablon grafigi bilan nima sodir bolishini aniq ko' rsatishdir. Darsning ushbu bosgichini
o'tkazgandan so'ng, siz quyidagi vazifani berishingiz mumkin, uning bajarilishi o quvchilardan
funksiyalarni aniglash sohasini bilishni talab giladi, bu holda grafikalar tuzilmaydi

Shunday qilib, ta’lim rivojlanishining hozirgi bosqichi o’quv jarayoniga kompyuter texnologiyalarini
keng joriy etish bilan tavsiflanadi. Kompyuterda ma’lumotlarni taqdim etishning eng boy imkoniyatlari
ta’lim mazmunini o' zgartirish va cheksiz boyitishga imkon beradi; har qanday vazifani bajarish, kompyuter
yordamida mashq qilish dars intensivligini oshirish uchun imkoniyat yaratadi, ta’limga tabaqalashtirilgan
yondashuv uchun materialdan foydalanish o rganishni individuallashtirishga yordam beradi.
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IMOMOVA Shafoat Mahmudovna BOTIROVA Nigora Qoyirovna
Buxoro davlat universiteti Buxoro viloyat pedagoglarni yangi
“Amaliy matematika va dasturlash metodikalarga o rgatish milliy markazi
texnologiyalari” kafedrasi katta o’qituvchisi o"qgituvchisi

GOOGLE CLASSROOM - “VIRTUAL SINF” TEXNOLOGIYASI

Bugungi kunda zamonaviy ogitish texnologiyalaridan foydalanib o’quv jarayonini tashkil qilish
dolzarb masaladir. Ta’limda bulutli texnologiyalardan foydalanish ta’lim samaradorligini oshirishga olib
keladi. Maqolada Google classroom - “virtual sinf” texnologiyasi haqida ma’lumot berilgan.

Kalit so’zlar: kompyuter, texnologiya, 0 quv jarayoni, Google Calendar, Google Docs, Gmail, Google
xaritalar, Google Sites, Google Translate, Google Classroom.

GOOGLE CLASSROOM - TEXHOJIOTHSI "BUPTYAJIBHBIN KJACC"

Cec00Hs1 aKxmyanbHbIM B0NPOCOM SAGIAEMCA Op2aHu3ayus yuebHo20 npoyecca ¢ UCHOIb30BAHUEM
COBpeMEeHHbIX MeXHoA02Ull 00yuenus. Mcnoib308anue 001AYHbIX MEXHONO02UU 8 00PA308aHUL NPUBOOUM K
nosviueHuo Igpgpexmuenocmu obyuenus. B cmamve paccxazvieaemcs o Google classroom - mexnonozuu
“gupmyanvrozco knacca”.

Kniouesvie cnosa: Komnvromep, mexnonozuu, yuebnoiii npoyecc, Kanenoaps Google, HJoxymenmor
Google, Gmail, Kapmer Google, caiimer Google, Google Translate, Google Classroom.

GOOGLE CLASSROOM - TECHNOLOGY "VIRTUAL CLASS"

Today, an urgent issue is the organization of the educational process using modern learning
technologies. The use of cloud technologies in education leads to increased learning efficiency. The article
talks about Google classroom, a “virtual classroom" technology.

Keywords:Computer, Technology, Learning process, Google Calendar, Google Docs, Gmail, Google
Maps, Google Sites, Google Translate, Google Classroom.

Kirish. Hozirgi vagtda zamonaviy o’gitish texnologiyalaridan foydalanmasdan o quv jarayonini
tashkil etish mumkin emas. Eng aktual ta’lim va tarbiyani ta’lim oluvchilar kompetentligini rivojlantirish deb
atash mumkin gachonki 21-asr o quvchisida quyidagi ko'nikmalar va fazilatlar shakllansa: shaxsiy
javobgarlik, bag rikenglik, mulogot qobiliyatlari, 0°z-0'zini rivojlantirish qobiliyatlari, fikrlashni
rivojlantirish, topish, tahlil gilish, boshqarish, birlashtirish, baholash va yaratish qobiliyati turli xil shakllarda
va turli xil usullarda ma’lumot, jamoa bo'lib ishlash qobiliyati, muammolarni hal qilish qobiliyati. Buning
uchun ta’lim jarayoniga AKT qo'llash va boshqa zamonaviy ta’lim texnologiyalaridan foydalanish muhim
ahamiyatga ega.

O’quv jarayonini axborotlashtirish va kompyuterlashtirish jarayoni ta’lim muassasasini zamonaviy
kompyuter bilan jihozlashni nazarda tutadi.

Rivojlangan  xorijiy mamlakatlar tajribasi shuni ko'rsatadiki, ta’limni kompyuterlashtirish
muammolarida "bulutli hisoblash"ni 0’quv jarayoniga joriy etish bu juda yaxshi yechimdir. Hozirgi kunda
mashhur bulutli hisoblash atamasi ("bulut hisoblash™) 2008-yildan boshlab hisoblash dunyosida
go’llanilmogda. Bularga o quvchilarnilar va o gituvchilar uchun tarmoq xizmatlarini bepul hostingi kiradi.
Innovatsion IT ilovalari: Web 2.0 xizmatlari yoki Google-Xizmatlardir. O quvchilarni eng yangi IT
texnologiyalari bilan ishlashga tayyorlashning eng yaxshi usuli bu IT texnologiyalardan ta’lim jarayonida
foydalanish. Bunda Web-xizmatlar ta’lim oluvchilarning o'zaro munosabatlarini qo'llab-quvvatlovchi
tarmoq dasturiy ta’minoti sifatida qaraladi. Ulardan o'quvchilarnilarga ta’lim berish va tarbiyalash
jarayonida samarali foydalanish mumkin.

Agar bir necha yil oldin o’qituvchilar ta’lim berish uchun internetdan asosan axborot materiallarini
gidirish uchun foydalanilgan bo’lsa, endi internetni yana bir bargaror rivojlanish tendentsiyasi orgali ta’lim
quyidagicha beriladi: o'qituvchilar tomonidan o'z resurslarini ishlab chiqish, elektron ta’lim ob'ektlarini
yaratish, ularni o’quvchilar o'rganishi uchun tarqatish va ta’minlash. Shubhasiz, bunga pedagogik kurslar
yaratish uchun fayllarni tahrirlash va saglashda mashhur zamonaviy web-xizmatlar yordam beradi.
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Tadqiqot obyekti va go’llanilgan metodlar. Google internetga ulangan istalgan brauzer oynasida
foydalanish mumkin bo'lgan ko'plab ilovalarni ishlab chigadi va tagdim etadi. Ta’lim sohasida eng ko™ p
qollaniladigan quyidagi Google xizmatlaridir: Google Calendar — onlayn kalendar, Google Docs - onlayn
offis, Gmail - bepul elektron pochta, Google Xaritalar - bu xaritalar to"plami, Google Sites - bu wiki-dan
foydalangan holda bepul hosting texnologiyasi, Google Translate - tarjimon, YouTube - videoxosting. Bu
Google-ilovalar ta’lim muassasalari o"qituvchilari va o' quvchilariga samarali muloqot va hamkorlik qilish
uchun zarur vositalar imkonini beradi.

Foydalanuvchi nuqtayi nazarida ta’limda Google Xizmatlaridan foydalanishning asosiy afzalliklari:
minimal apparat talablari (majburiy shart - Internetga kirishning mavjudligi); google texnologiyalari sotib
olish va texnik xizmat ko'rsatish xarajatlarini talab gilmaydi maxsus dasturiy ta’minot (ilovalarga Kirish
mumkin web-brauzer oynasi orgali kirish mumkin); Google barcha operatsion tizimlar va mijoz dasturlarini
go llab-quvvatlaydi, o' quvchilarni va ta’lim muassasalari tomonidan foydalaniladi; Barcha Google vositalari
bepul.

Google xizmatning texnik imkoniyatlari bepul xostingga va wiki-texnologiyaga asoslangan. Va bu
saytda to’liq hugugli elektron o’ quv mubhitini yaratish uchun yetarlidir.

Keling ta’lim muhitini yaratishda Google sayt xizmatning funksiyasidan ganday foydalanish
mumkinligini gisgacha ko'rib chigaylik. Muhimi bu HTML sahifalar yaratish imkoniyatidir. Sahifa muharriri
Google Docs, Google Calendar kabi boshqa Google ilovalaridagi ma’lumotlar, Picasa albomlari, YouTube
video xostingi go shish imkonini beradi.

Google saytning yana bir muhim afzalligi bir nechta foydalanuvchilar birgalikda ishlash gobiliyatidir.
Oqgituvchi sayt egasi sifatida kirishni tashkil giladi va o quvchilar saytga hammuallif sifatida kirishadi.
Barcha vakolatli a'zolar sahifalarni tahrirlashi, sharh qoldirishi va fayllarni ilova sifatida go shishi mumkin.

Masofaviy o gitishni tashkil etish uchun quyidagi imkoniyatlar yetarli: 0'quv materialini tuzish, sayt
navigatsiyasini tashkil etish, resurslarga (ilovalarga) havolalarni joylashtirish; almashish, o quvchining
saytdagi harakatlari hagidagi ma'lumotlarni kuzatish.

Zamonaviy darslarni tashkil gilishning samarali vositalaridan biri bu "virtual sinf" texnologiyasidir.
Ta’limni axborotlashtirish jarayonida "virtual ta’lim" texnologiyasi elementlarini kundalik hayotga faol joriy
etish, Google Classroom imkoniyatlaridan foydalanish ta’lim olishni takomillashtirishga olib keladi. Ragamli
texnologiyalardan foydalanish o quvchilarni fan doirasida bilim va ko nikmalarini mustahkamlaydi. [4]

LMS (Learning Management System)- bu onlayn o quv materiallarini loyihalashda yordam beradigan
dastur. Bugungi kunda maktab o qgituvchilari uchun eng qulay LMS bu Google Classroomdir.

Google Classroom - bu o'quv muassasasi uchun zamonaviy bulutli platforma ta’lim jarayonidir.
Ushbu platforma sizga quyidagilarni tashkil gilish imkonini beradi. Hamkorlikka asoslangan samarali o quv
faoliyati o"qgituvchilar va o quvchilar.

Bepul Google Glass vositasi- o gituvchilar va o’quvchilar o'rtasida 0 zaro ta'sir gilish vositasidir.
Google Glass orgali o’gituvchilar kurslar, 0" quvchilarga topshiriglar va sharhlar yuborishni tashkil gilishlari
mumkin.

Google Classroom asosan o quvchi va o"gituvchilarning hamkorliklari uchun Google Apps xizmatidan
foydalanadigan ta'limni boshgarish tizimi yoki LMS.

Google Classroom LMS sifatida ishlatiladigan ilovalardan biridir. Google Classroomni o'rnatish va
sozlash juda oddiy. Barcha ma'lumotlar Google serverlarida: YouTube video darsliklari, Google Diskdagi
elektron darsliklarda saglanadi.

Google Classroom maktab va o gituvchilarga sinf a'zolari bilan xavfsiz muhitda bolishish va mulogot
qilish uchun virtual sinflarni yaratish imkonini beradi. Administrator sozlamalariga bog’liq holda,
o qgituvchilar sinflar yaratishlari yoki ular uchun yaratilgan ommaviy klasslarga ega bo lishlari mumkin.

O quvchilar yozma topshiriglarni Google Docs orgali bajaradilar. Kurslar yaratilgandan va Kirish
parollari tarqalgandan so'ng o’ quvchilar, onlayn ish boshlashadi. Kursga e’lonlar, topshiriglar qo'shishingiz,
savol berishingiz mumkin (bu holda savol butun guruh tomonidan muhokama qilinishi mumkin,
0°quvchilarga bir-birlarining javoblariga sharh berish imkoniyatini berish orgali).

E’lon -bu fayllarni biriktirishingiz mumkin bo’lgan oddiy matn gaysiki Google Driveda joylashgan
yoki YouTube videolari va tashgi manbalarga havolalar (saytlar va boshgalar). Google Docs formatidagi
barcha fayllar bitta faylda saglanadi. Fagat o'gish uchun tinglovchilar uchun mavjud yoki har bir
foydalanuvchi o’zgartirishi (tahrirlashi) mumkin bo’lgan 0°z nusxasi taqdim etiladi. Foydalanuvchi Google
Docs-da ishlashi mumkin (yaratishi mumkin matnli hujjat), shuningdek onlayn tagdimotlar yoki elektron
jadval yaratishi mumkin.
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Google Classroom foydalanuvchiga aslida qog’ozsiz ishga o'tishga imkon beradi, o quvchilar
guruhini takomillashtirish va ta’minlash, o'quvchilar uchun tabaqalashtirilgan ko'rsatmalar, vaqtni tejash,
qog’ozni tejash va sinfning vertual modelini chizadi.

Google classroomning afzalliklari

Oddiy sozlash. O’gituvchilar kurslarni tashkil gilishlari, talabalar va boshga o qgituvchilarni taklif
qilishlari mumkin. Kurs lentasida e’lonlar va savollar, topshiriglarni nashr etish qulay.

Vaqt va qog’ozni tejash. O quv jarayonini rejalashtirish, kurslar yaratish, vazifalarni targatish va
talabalar bilan mulogot gilish — bularning barchasi bitta xizmatda amalga oshirilishi mumkin.

Qulaylik. Ta’lim oluvchilar topshiriglarni kurs tasmasi, "ishlar ro'yxati" sahifasida yoki tagvimida
ko’rishlari mumkin. Barcha materiallar avtomatik ravishda Google uck papkalarga qo shiladi.

Samarali aloga. Sinfda o'qituvchilar topshiriqlar berishlari mumkin, e’lonlarni yuborish va
munozaralarni boshlash, talabalar esa materiallar almashishadi, kurs lentasiga sharhlar qo’shishadi va
elektron pochta orqali muloqot gilishadi. Taqdim etilgan ishlar to'g’risidagi ma'lumotlar doimiy ravishda
yangilanib turadi, bu esa quyidagilarga imkon beradi: o qgituvchilar topshiriglarni tezda tekshiradilar,
baholaydilar va sharhlar qo shadilar.

Ommabop xizmatlar bilan integratsiya. Classroomda siz Google bilan Hujjatlar, Tagvim, Gmail,
Drive va Shakllarda ishlashingiz mumkin.

Mavjudligi va xavfsizligi. Kurs bepul xizmatdir. Unda Reklama yo'q va talabalar ma'lumotlardan
marketing magsadlarida foydalanmaydi.

Olingan natijalar va ularning tahlili. Google Classroomda 6-sinf Informatika va axborot
texnologiyalari fanidan kurs yaratildi.

« C @ dassroomgooglecom/c/NTYwMzcyMzUwODI3 ciew 0@

— Informatika va axborot texnologiyalari

= Newta 3apanus Mons3osatenu Ouewku @ @
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Kog kypca
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ng3nug7 I

3pecb MOXHO o6LWaTbCs C KYpCOM
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NpeacTonwve

BONPOCH! yuawmxcs.
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@ HacTpoikn newTs!

1-rasm. Informatika va axborot texnologiyalari kursi
Kursga o quvchilar biriktirildi.
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3-rasm. O quvchi taklif gilish oynasi

Kursga 0 quv materiallari va topshiriglar joylashtirildi.

& C' @ classroom google.com/w/NTYwMzcyMzUwODI3/t/all G = w« 0O @ i
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sint
BCe TeMbl Test N22 YepHosuK

Matn protsesorida h.

DASTURLASH TEXN..

Matn protsesorida hujjatlarni gayta ishlash

Internet Test N1 Qny6nnxesano 3 HORE,
DASTURLASH TEXNOLOGIYASI. OBYEKTLARNIL... ¢

@ 6 sinf darsligl Hameneno: 3 noas

Axborot nima NY6NMKARaND 3 HOAS

SCRATCH muhitida loyiha ishlari V3MEHeHo:! 3 HORG

4-rasm. Kursga o quv materiallari va topshiriglarni joylashtirish

Xulosa. Xulosa qilib aytganda Google Classroom o°quv dasturini tashkil gilish uchun keng
imkoniyatlarni tagdim etadi. Jarayon: Google Classroom xizmatiga Kiring — maxsus kurs yarating, fanlar
boyicha turli kurslarni qgo'shing, o quvchilarni sinfga taklif giling, sinfda topshiriglar yarating,
o0°quvchilarga topshiriglarni baholang va gaytaring. Google Class yordamida siz turli xil o quv faoliyatini
ham individual, ham guruhli tashkil gilishingiz mumkin. Google Classroom platformasidan foydalanish
ta’lim mazmunini yangilashga, kengaytirishga yordam beradi. Pedagogik texnologiyalar, tabagalashtirilgan
ta’lim texnologiyasini amalga oshirish, shuningdek, masofaviy ta’limni tashkil qilishga ham yordam beradi.
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Buxoro davlat universiteti Buxoro davlat universiteti
“Amaliy matematika va dasturlash magistranti

texnologiyalari” kafedrasi dotsenti

CHIZIQLI DASTURLASH MASALASINI SIMPLEKS USULDA YECHISHNING
KOMPYUTERLI MODELI

Magolada oliy ta’lim muassasalarida matematik modellashtirish bilan bog’liq fanlarni o ‘qitish
zaruriyati, bunda matematik va kompyuterli modellashtirishning ahamiyati, simpleks usulining amaliy
tatbig’i qo‘llanilish sohalari kengligi, shuning uchun ularni chuqurroq o ‘rganishning zarurligi, buning
uchun esa simpleks usuli matematik modelini hozirgi zamon axborot texnologiyalaridan foydalangan holda
yechish va yechimnni grafik interfeysda tasvirlash talabalar bilimlarini yanada mustahkamlashi mumkinligi
asoslangan holda simpleks usulining aniq yechimini topish jarayonini Delphi dasturida tasvirlash va
o ‘qitishning metodik tomonlari yoritib beriladi.

Kalit so’zlar: matematik modellashtirish, kompyuterli modellashtirish, dasturlash tili, simpleks usuli,
aniq yechim, simpleks jadval, grafik interfeys.

KOMIIBIOTEPHASI MOJIEJIb PEIIEHUS 3AJAYA JUHEWXHOTI' O
MNPOI'PAMMMUPOBAHUSA CUMIIVIEKCHBIM METOA0OM

B cmamve  obOcyacoaemcs  HeobOxooumocmev — npenooasaHusi  NpeoMemos,  CEA3AHHble
MamemMamuieckum Moo0eruposanuem 6 GblCUUX Y4eOHbIX 3a8e0eHUsX, 3HAYeHUe CUMNIEKCHO20 Memood 6
NPAKMUYeckoM NPUMEHEHUU U, C1e008AMENbHO, HeOOX0OUMOCb UX — YeayOneHHO20 u3ydenus ¢
UCNOTL30BAHUEM COBPEMEHHBIX UHMDOPMAYUOHHBIX MEXHOA02UL U MeMmOOOI0SUYeCKUe ACneKmvl npu
obyueHuu peuwtenuss 3a0ayuu  JTUHEUHO20 NPOSPAMMUPOSAHUSL  CUMNJIEKCHBIM — MEMOOOM  UCHOb3Ys
epagpuueckozo unmepetica sizvika Delphi, komopoe mooicem ewe Gonvute yrkpenumo 3nanus yuauwuxcsi.

Kniouesvie cnosa: mamemamuueckoe mooenuposanue, KOMHbIOMEPHOe MOOeIUposanue, s3biK
NPOSPAMMUPOBANUS, CUMNIEKCHBINL MEmOo0, MOuHOe peuleHue, CUMNIeKCHas mabauya, epagudeckuil
uumepdgetic.

COMPUTER MODEL FOR SOLVING THE PROBLEM OF LINEAR PROGRAMMING BY
THE SIMPLEX METHOD

The article discusses the need for teaching subjects related to mathematical modeling in higher
educational institutions, the importance of the simplex method in practical application and, therefore, the
need for their in-depth study using modern information technologies and methodological aspects in teaching
the solution of a linear programming problem by the simplex method using a graphical language interface
Delphi, which can further enhance students' knowledge.

Keywords: mathematical modeling, computer modeling, programming language, simplex method,
exact solution, simplex table, graphical interface.

Kirish. Ana’naviy o’qitish metodikasida o’quv materiallari asosan matn va formulalar ko’rinishida
berilib, o’quv materiallarini namoyish qilish imkoniyati deyarli mavjud emas. Bunday ko’rinishda
berilayotgan o’quv materiallarini talaba tomonidan o’zlashtirish asosan ketma-ket ravishda amalga oshiriladi,
shu sababli ularni esda qoldirish va o’zlashtirish juda sust bo’ladi.

Yangi o’qitish metodikasida talabalarga berilayotgan materiallarni qayta kodlashtirish va o’zlarining
modelini yaratish masalalari yuklanmaydi. Bu o’qitish metodikasida o’quv materiallari matn va formula
ko’rinishi bilan bir qatorda, obrazlar ko’rinishida ham taqdim etiladi. Bu ma’noda axborot texnologiyalari
asosida o’quv materiallarini obrazli ko’rinishda taqdim etishda ularga har xil ko’rinishdagi ranglar, harakat,
ovoz kabi elementlarni kiritish talabalarning o’quv materiallarini gabul qilish jarayoni samaradorligini
oshirish bilan birga, berilayotgan materiallarni tahlil gilish, taggoslash hamda abstraksiyalash kabi muhim
sifatlarni rivojlantiradi. O’quv materiallarini obrazlar ko’rinishida taqdim etish uchun ularni axborot
texnologiyalaridan foydalanib, elektron-didaktika asosida elektron kitob, darslik, kurs va virtual stend
ko’rinishida yaratish yuqorida qo’yilgan masalalarni ijobiy hal etishga olib keladi.
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Hisoblash texnikasining rivoji sonli tajriba va imitatsion modellashtirish kabi yangi tipdagi izlanish
yo’llarini o’chib berdi. Algoritmlarni yozish va ularni qaysidir algoritmik tilga o’tkazib qo’llash matematika,
fizika, ximiya kabi fanlarga o’qitishda modellashtirish dasturlarini ko’paytirishga imkon yaratdi. Ana shu
imkoniyatlardan foydalanib fanlarning barcha bo’limlarida ma’ruza, laboratoriya mashg’ulotlarini
kompyuterda tashkil gilish ta’lim to’g’risidagi qonunga qo’yilgan talablardan biridir.

Hozirgi davrda masofaiy ta’limning rivojlanishi, kredit-modul tizimi joriy etilishi munosabati bilan
mustaqil ta’lim olish soatlarining oshib borayotgani, epidemilologik holatlarning salbiy ta’siri kabilar
mavzularni mustaqil o’rgatuvchi dasturlarga bo’lgan talabni oshirmoqda. Ushbu dasturlar yordamida
kompyuter ekranida jarayonlarni tushunarli, ranglar bilan ajratilgan holda tagdim etish tushunish va fikrlash
qgobiliyatini oshirishga imkon berishi mumkin.

Kompyuterdan o’quv materiallarini o’zlashtirishda kompyuter modeli yaxsi samara beradi.
Kompyuterli model bu o’rganilayotgan ob’yekt, jarayonning elektron ekvivalenti deyish mumkin. Bunda
dasturiy ta’minot, apparta vositalari yordamida jarayonning muloqotli imitatsiyasi tashkil -etiladi.
Kompyuterli model asosiy elementlarini 1-chizmadagidek tasavvur etish mumkin.

Kompyuterli modellashtirish
tizimi

‘ Matematik model ‘—3— ‘

!

Kompyuterli vizualizatsiya Matematik modelni tavsiflash
vositalari vositalari
Masalani yechish usullari ‘
kutubxonasi

‘ Kompyuterli animatsiya vositalari

y

< ‘ Modellashtiruvchi dastur ‘

‘ Kompyuterli animatsiya vositalari

1-chizma. Kompyuterli model tizimi

Metodika. Hozirgi paytda talabalarga mavzularni grafik interfeysda muloqotli tarzda optimallshtirish
usullarini o’rgatuvchi fanlardan biri bu “O’yinlar nazariyasi va jarayonlar tadqiqoti” fanidir. “O’yinlar
nazariyasi va jarayonlar tadqiqoti” fanini o’zlashtirish jarayonida talabalar amaliy faoliyatda duch kelinishi
mumkin bo’lgan ekstremal masalalarni yechish usullari bilan tanishishadi.

Ushbu fanni o’qitishda ahamiyatli mavzulardan biri bu simpleks usulidir. Simpleks usuli ko’p variantli
yechimga ega bo’lgan iqtisodiy masalalarning eng yaxshi maqsadga muvofiq ( optimal ) yechimini topishga
yordam beruvchi usuldir. Chizigli dasturlash masalalarini yechishni simpleks usuli bir tayanch rejasidan
boshqga tayanch rejasiga o’tishga asoslangan bo’lib, ketma-ket optimal yechimga yaginlashiladi.

Ana shu jarayonni kompyuterda aniq berilganlar asosida tasvirlash uchun quyidagi chizigli dasturlash
masalasi olindi:

Zmax =C1X1+C2oX2+ C3 X3
auXy + Xz + a3 X3< by,
axiXi + axXz +axXs< by, (D)
aziX1 + asXe + aXs < bz,
x1,2320
Ushbu masalani simpleks usulida yechish uchun unga VY,,Y,,Y;qo’shimcha hadlarni qo’shib
tengsizlikni tenglik ko’rinishiga keltiramiz:
auXy + aXe + a3 Xst+y1 = by,
axiX1 + axXe + axzXs +y.= by, 2
Az1X1 + azXz + Az Xz+ys = b3,
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Ushbu hadlar magsad funksiyasiga 0 koeffitsient bilan qo’shiladi:
Zmax =CiX1+CoXo+ C3 X3+ 0.y, +0-y, +0- y,
Masaladagi berilganlarni quyidagi jadval ko’rinishida joylashtirish mumkin:

1-jadval
Bazis G Bi X1 X X3 b.
o’zgaruv- c1 e Cs3 N

chilar a..
1

y:L 0 b: a1 a2 ais

Y, 0 b an ax a3

y3 0 bs as1 as2 ass

Zj - Cj 0 -C1 -C2 - Cn

Agar (1) da aniq qiymatlarni qo’ysak, quyidagi amaliy masalaga ega bo’lamiz:
Zmax =X1+2Xo+ 3X3
X1+ 2% + 3x3< 14,
2X1+ 2X2 +5x3<21, (1)
X1+ Xo+ 2X3 <22,
x1,2320

Talabalarga simpleks usulining nazariyasi tushuntirilgandan so’ng ana shunday o’zgaruvchilari ko’p
bo’lmagan holdagi amaliy masalani kompyuterda grafik interfeysda bajarib ko’rsatilsa, olingan nazariy
bilimlarni mustahkamlashda ahamiyatga ega deb hisoblaymiz.

Kompyuter ekranida grafikli interfeysni hosil qilish uchun shunday imkoniyatga ega bo’lgan
dasturlash tillaridan biri bu Delphi muhiti bo’lib hisoblanadi.

Delphi grafik imkoniyatlaridan foydalanib 1-jadval asosida grafik interfeys hosil gilamiz. Grafik
interfeysni Delphining Stringgrid komponentasidan foydalanib hosil gilish ma’qulroq deb hisobladik, bunda
kataklardagi qiymatlarni ham o’zgartirish imkoni bor. U holda (1)-sistemadagi aniq giymatlarni unterfeysga
joylashtirganda grafik interfeysning ko’rinish quyidagicha bo’ladi:

¥
SIMPLEKS USULI 1-JADVAL
BAZIS iClJ]  BW] X1 X2 XI3]  BlPAILY

1 2 3

Tl 0 14 1 2 3
Y2 0 21 2 2 3)
T3 0 22 1 1 2
0 -1 -2 -3

2-chizma. Aniqg giymatlarni interfeysga joylashtirilgan hol

Bu yerda biz bir va ikki o’lchovli massivlardan foydalandik. Simpleks usulining algoritmi bo’yicha
oxirgi, magsad satrini garaymiz. Jadval ana shu satrda manfiy element golmaguncha gayta hisoblab boriladi.
Magsad satr, ya'ni jadvaldagi oxirgi satrdan absolyut qiymati bo’yicha eng kattasini topishimiz kerak.
Bizning misolda bu -3, ya’ni x[3] satri.

Simpleks usuli qoidalari bo’yicha dasturiy vositalar yordamida hal giluvchi ustunni topish kerak. Endi
bu yerda magsad funksiyasidagi giymatlarni massivga olib undan absolyut giymat bo’yicha eng kattasini
tanlash va uning koordinatalarini eslab qolib, shu ustunni ranglash kerak.  Buni quyidagicha amalga
oshiramiz:

P:=0; j_ustun:=0; for i:=1 to 3 do if p>a[i,3] then begin p:=a[l,3]; j_ustun:=i; end; for i:=5 downto 2 do
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TEdit(FindComponent(‘a'+inttostr(j_ustun+2)+inttostr(i))).Font.color:=clred;

cu] Bl 1] X2l X3
1 2 3
Y1 0 14 1 ) 3
Yo 0 21 2 2 5
Y3 0 292 1 1 2
0 -1 -2 -3

3-chizma. Hal qgiluvchi ustur topilgan hol

3-chizmadan ko’rinadiki, hal qiluvchi ustun elementlari Delphi imkoniyatlaridan foydalanib
ranglangan. Ranglash kabi effektlardan foydalanish talabalar uchun simpleks usulining har bir gadamimi
yanada tushunarli bo’lishiga olib keladi.

Endi simpleks usuli goidalariga asosan hal giluvchi satrni topish kerak. Qoidalarga asosan hal giluvchi
satrni topamiz va u joylashgan satrni qizil rang bilan bo’yaymiz. Bu holda jadval ko’rinishi 4-chi
chizmadagidek bo’ladi.

B X1 2] 3] BlIAL
1 2 3
V1 0 14 1 2 3 467
Y2 0 21 2 2 5 4.20
Y3 0 22 1 1 2 11,00
0 -1 -2 -3

4-chizma. Hal giluvchi satrni topilgandan so’ng

Hal qiluvchi ustun va satrlar topilgandan so’ng bazis ustundagi o’zgaruvchi almashtiriladi va
simpleks jadval elementlari qayta hisoblanadi. Ushbu amallar bajarilgandan so’ng simpleks jadvalning
ko’rinishi 5-chizmadagidek bo’ladi.

ClJ] B[J] >[1] X[2] e BlI1A[1L]
1 2 3
g 0 1.40 -0.20 0.80 0
#]3] 3 4.20 0.40 0.40 1
T3 0 13.60 0.20 0.20 0
1260 020 -0.80 O
Projecti “
maqsad funksiya satrida manfiy element BOR!-0,8
ERRANDAN &
............. E—

5-chizma. Jadval elementlari gayta hisoblangan hol
5-chizmada hal giluvchi satrda hali manfiy elementlar borligini eslatuvchi ohohlantirish belgisini
ko’rish mumkin. Bu ham dasturlash elementlari orqali amalga oshiriladi.
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Endi hal giluvchi satrda manfiy element borligi uchun simpleks usuli goidalariga asosan yuqoridagi
amallar oxirgi jadval elementlari ustida bajarilib yangi jadvalga o’tiladi. Ushbu jarayon ham ekranda
namoyish etiladi va oxirgi natija 6-chizmadagi ko’rinishga ega bo’ladi.

3-JADVAL
BU]  X[(1] YT Y2 BIAL
1 . 3
X[2] 2 1.76  -0.26 1 0
X3 3 350 050 0 1
Y3 0 1825 0.25 0 0
14.00 0.00 0 0

6-chizma. Oxirgi simpleks jadval

Xulosa. Matematik va kompyuterli modellashtirish tamoyillari qo’llanilib, Delphi dasturlash tili
yordamida jarayonlar tadgiqoti fanining chizigli dasturlash masalasini simpleks usulda yechishning grafikli
interfeys yordamida o’qitush metodikasidan xulosa qilib shuni ta’kidlash lozimki, kompyuter
texnologiyalarini o‘quv jarayoniga qo‘llash bunday mavzularni o‘qitishda yangicha yondashuv olib kiradi,
bular ushbu maqolada qiyin hisoblashlarni osonlashtirish, grafiklarni chizish, boshlang‘ich ma’lumotlarni
o‘zgartirib turib ko‘rinishlarni almashtirish, natijalarni tushunishni osonlashtirish kabilarda o‘z ifodasini
topgan.

Ushbu interfeysli talabalarga “Iqtisodiy-matematik usullar” va “Jarayonlar tadqiqoti” fanlarini o’tishda
ko’rgazmali vosita sifatida foydalanish mumkin.
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HNCMOMJIOBA Maxcyma Hap3ukyioBHaa HAMO3OBA Huruna HlepmaTt ku3u
Crapmuii npenoaaBaTeinb [IpenonaBarens
kadenpsl «MaTemMaTuka U TEXHOJIOTHHI kadenpsl «MaTemMaTuka U TEXHOJIOTHHI
MIPOrpaMMHUPOBAHU» MIPOrpaMMHUPOBAHH»
Byxapckoro rocynapcTBEHHOTO YHUBEpCUTETA Byxapckoro rocy1apcTBEHHOT0 YHUBEPCUTETA

METO/bI U JUJAKTUYECKHUE 3AJTAYU HA OCHOBE MOBWJIbHBIX TEXHOJIOT Ui
OBYYEHMUSA

B oOaunnoii cmamve oceewaromcs memoodvl u Oudakmuyeckue 3a0auii HA OCHOBEe MOOUNILHBIX
MEXHON02ULl, NPUMEHSIEMbIX 6 bICUIUX YHeOHbIX 3a8edeHusx 6 npoyecce obyuenus. [Ilpumenenue Kancdo2o
Memooa obyuenus 8 OudaKmuxe K yueOHOMY Hpoyeccy umeem pazuyio dQPGeKmusHOCmy 6 3a8UCUMOCU O
€20 cneyuduku U pewsaemvix OUOAKMUYECKUX 300ay, He CBA3AHHBbIX C CoO0epicanuem KOHKPemHOou
oucyuniuHsl. Omo, 8 ceow oyepeds, 00YyClo8IUBAeN HeOOXOOUMOCHb pPA3PADOMKU CUCTEMbl Memo008
06yuenus, peanusyembix 6 00PAZ06AMENbHBIX YUPEICOCHUSIX HA OCHO8E MOOUTbHBIX mexHono2ul. Mobunbhoe
o0OyueHue, Opeanuzyemoe 6 GblCUUX YUeOHbIX 3a8edeHUsX, eKaYaem 6 cebs oOyueHue CmyoeHmos
CHeYUanbHO OPeaHU30BAHHBIM YYCOHbLIM MAMEPUANaM ¢ UCNOTb308AHUEM MOOUTLHBIX THEXHONIOSUL U
yempoticms.  Paccmampueaiomesi  603MOJCHOCIU — MOOUIbHBIX — YCHIPOUCME — OAs1  OP2aHu3ayuu
83aUMO0eCMBUsL NPEeNn0daA8amenst o CMyOeHMAMU 8 PedcUMe PeaibHO20 8pemMetl, obecneyenus 0oCmyna K
VUeOHbIM U CIPABOYHBIM DPECypCam JIOKANbHbIX cemell u cemu Humepnem, OUCmMaHyuouHoM 00yYeHuu,
BU3VAIU3AYUU  OEMOHCMPAYUOHHO20 —MAmMepuand, npogedenus meCcmuposanus U  AHKeMmupoB8aHus
obyuaemvix. Taxoice paccmampuearOmcs — 603MONCHOCMU — UCHONb306AHUSL 6  YUeOHOM  npoyecce
CReYUANUSUPOBAHHBIX BO3MOICHOCHEN CMAPMPOHOE U NIAHUEMO8. YIpAsLeHue YCMpoucmeamu, cucmemd
Hasueayuu u Op. Ilpueodsmcs npumepvl peanuzayuu CMApm@oHO8 U HIAHWEMO8 6 X00e U3YUeHUs.
DPasIuYHblX OucyuniuH. B pabome coenan 6vl600 O MOM, UMO HPUMEHEHUE MOOUIbHLIX YCMPOUCME
NO360UM CYWECMBEHHO NOBbICUMb IDPEKMUBHOCTb 8Y3A.

Knwouesvie cnoea: wxommynukayus, o001aunvble MEXHOIO2UU, MOOUTbHOE 0OyyYeHue, 6eb6-Kgecm,
UHMEPAKMUSE, Memoo UHMEPAKMUBHO20 GUAEO, MeMOO 8eHO-K8eCma, MEeMo0 PACUUPEHHO20 CYUIeCMEO8AHUSL.

MOBILE-BASED LEARNING METHODS FOR PRESENTING NEW LEARNING
MATERIALS

This article highlights the methods and didactic tasks based on mobile technologies used in higher
education institutions in the learning process. The application of each teaching method in didactics to the
educational process has a different efficiency depending on its specificity and the didactic tasks being solved
that are not related to the content of a particular discipline. This, in turn, necessitates the development of a
system of teaching methods implemented in educational institutions based on mobile technologies. Mobile
learning organized in higher education institutions includes teaching students specially organized
educational materials using mobile technologies and devices. The possibilities of mobile devices for
organizing interaction between a teacher and students in real time, providing access to educational and
reference resources of local networks and the Internet, distance learning, visualization of demonstration
material, testing and questioning students are considered. The possibilities of using the specialized
capabilities of smartphones and tablets in the educational process are also considered: device control,
navigation system, etc. Examples of the implementation of smartphones and tablets in the course of studying
various disciplines are given. The paper concludes that the use of mobile devices will significantly improve
the efficiency of the university.

Keywords: communication, cloud technology, mobile learning, web-kvest, interactive, method.

MOBIL TA’LIM TEXNOLOGIYALARIGA ASOSLANGAN METODLAR VA DIDAKTIK
VAZIFALAR

Ushbu magqolada oliy ta’lim muassasalarida o ‘quv jarayonida qo ‘llaniladigan mobil texnologiyalar
asosidagi metodlar va didaktik vazifalar yoritilgan. Didaktikadagi har bir o‘qitish metodini o ‘quv
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Jjarayoniga tatbiq etish uning o‘ziga xosligi va muayyan fan mazmuni bilan bog'lig bo‘lmagan hal
etilayotgan didaktik vazifalariga qarab turlicha samaradorlikka ega. Bu esa, o‘z navbatida, ta’lim
muassasalarida mobil texnologiyalar asosida tatbiq etilayotgan o ‘qitish metodikasi tizimini ishlab chigishni
tagozo etmoqda. Oliy ta’lim muassasalarida tashkil etilgan mobil ta’lim talabalarga mobil texnologiyalar va
qurilmalardan foydalangan holda maxsus tashkil etilgan o ‘quv materiallarini o ‘rgatishni o ‘z ichiga oladi.
O'gituvchi va talabalarning real vaqt rejimida o'zaro alogalarini tashkil etish, mahalliy tarmoglar va
Internetning o'quv va ma'lumot manbalariga kirishni ta'minlash, masofaviy ta'lim, ko'rgazmali materialni
vizuallashtirish, talabalarni test qilish va so'rovnomalar o tkazish uchun mobil qurilmalarning imkoniyatlari
ko'rib chigiladi. Smartfon va planshetlarning qurilmalarni boshgarish, navigatsiya tizimi va boshgalardan
o ‘quv jarayonida foydalanish kabi imkoniyatlari ham ko ‘rib chiqgiladi:. Turli fanlarni o ‘rganish jarayonida
smartfon va planshetlardan foydalanishga misollar keltirilgan. Magolada mobil qurilmalardan foydalanish
oly ta’limda ta’lim samaradorligini sezilarli darajada oshiradi, degan xulosa keltirib chigarilgan.

Kalit so'zlar: kommunikatsiya, bulutli texnologiyalar, mobil ta’lim, web-kvest, interaktiv, interaktiv
video usuli, web-kvest usuli, kengaytirilgan mavjudlik usuli.

BBenenue. DieKTpoHHBIC cpelcTBa OOydYeHHUs YK€ JaBHO BOIUIM B OOpa30BaTENIbHBIA IMPOIIECC.
[lepcoHalIbHBIE KOMIIBIOTEPHI UCIIOIB3YIOTCS JUISl BBITIOJTHEHUS JIA0OPATOPHBIX U MPAKTHUECKUX paboOT He
TONIBKO IO TpeaMeTaM LWKIa WHOOPMATHKH, HO W 10 Pa3IMYHBIM JUCIUILUIMHAM IPAKTHYECKH BCEX
HampaBlieHU# y4eOHoro mpormecca. COBMECTHO C COBPEMEHHBIMH JEMOHCTpAIMOHHBIMU cpenacTBamu 11K
MO3BOJIAIOT MaKCHMMalIbHO J((EKTUBHO HCIIOJIB30BATh MYJIbTUMEIUNWHBIC CUCTEMBl BU3yallU3alluu
JICKIIMOHHOTO MaTepHualia: PHCYHKH, TPE3CHTAIMK, BUIICO M ayAuoMaTepuaibl. B HacTosiiee Bpems yxke
OOJBIIMHCTBO  TIpenojaBaTeNiell  BY30B  WCIONB3YIOT  DJIEKTPOHHBIE  HOCHUTENHM  COBMECTHO C
JIEMOHCTPALIMOHHBIMKM CPEACTBAMU MPH YTCHHM JICKIUH, BBICTYIUICHUH, NPEICTABICHHUS IPE3CHTAI[HM.
OpHako Jaxe CerofHs Jalicko HE BCE AayJAMTOPUU OCHAINEHBI CPEJACTBAMH, CIIOCOOHBIMU YHUTATh,
o0pabaThiBaTh ¥ MPOCKTUPOBATh JAHHBIC, 3allMCAHHBIC B JJICKTPOHHOM BHUJE. B CBS3M ¢ 3THM BO3HHKACT
MIPOTUBOPEYHE MEXIY XPAaHCHUEM TOIABIISFOIIET0 OOJIBIIMHCTBA MATEPHAJIOB TI0 PA3IMIHBIM IpeaMeTaM Ha
3JIEKTPOHHBIX HOCUTEISIX U HEBO3MOXHOCTHIO MX ITOJTHOIIEHHO HCIOIh30BaTh BO BCEX YUCOHBIX ayTUTOPHSIX.
Kpome Toro, ydeOHbIC 3aHATHA 1O JUCHUIUIMHAM HH()OPMATHKH, KaK MPABWIO, MPOXOIAT B KaOWHETaX,
OCHAIIICHHBIX BBIYUCIUTEIIEHON TEXHUKOW, OJHAKO KOJNUYECTBO TaKWX KaOWHETOB B BYy3aX Bcerla
OTPaHUYCHO, OTCIOZa BO3HUKACT MPOTHUBOPEUYME MEXKIY HEOOXOIUMOCTBIO HCIIOJIB30BAHUS MEPCOHAIBHBIX
KOMITBIOTEPOB ISl BBITOJHEHHS 33JJaHUi U BO3MOXXHOCTBIO 00CCIICUYUTh BBIYMCIUTEIbHBIMU MalllMHAMU BCE
TPYIITBI, U3yYaomre HHPOPMAIIMOHHBIE TEXHOJIOTHH B JaHHOM y4eOHOM 3aBeneHnH. Eie ogHa mpobiiema
3aKJIFOYAETCST B HCIIONB30BAHUH IIOJHOIICHHOTO IWCTAaHIMOHHOTO oOydenws. [lpw opranmsanmm maHHON
(dopMbl 00yUEHHUS B KJIACCMYECKOM BHUJE NPEINOAaBaTelb WM CTYACHTHI MOJIb3YIOTCS HacTolbHbIM [1K,
MOJIKJIFOYCHHBIM K ceTu KabenbHOro MHTepHera. B 3TOM ciydae Kaablii y4acTHUK Ipolecca OOydeHUs
JKECTKO TIPWBS3aH K OJHOMY MECTY Ha BpEMS BCETO 3aHATH, YTO 3HAYUTEIHHO CHUXAeT 3(PPEeKTHBHOCTH
caMoro MPHUHIHNIA AUCTAaHIIMOHHOTO 00y4eHna. OJHUM M3 HANpPaBICHUN pelIeHUs JaHHBIX MPOTHBOPEUUI
SIBJIIETCSl KOMIUIEKCHOE MCIIOJIb30BaHNE MOOMIIBHBIX YCTPOWMCTB B 00pa30BaTEIbHOM MPOIecce — MOOMIIBHOE
oOyueHwue.

Meton. CoBpeMeHHBIE MOOWIBHBIE TEXHOJIOTMH OKA3hIBAIOT BJIMSHHUE HA METOIBI OOydUeHHUS B
BBICIIUX YYE€OHBIX 3aBEJCHHSIX, MOCKOJbKY OHH MPEIOCTABISIOT HOBBIC WHCTPYMEHTBI ISl OpPTaHU3allud
NEATENLHOCTH TPETOIaBaTeNs U CTyAeHTa. MeToa pelleHus] AUIAKTHIEeCKOH 3aJaud M TEeXHOJIOTHYecKas
OCHOBa MOOMIIEHOW TEXHOJIOTMM BMECTE CO3[al0T MoOuinbHoe oOyueHwme. [lom cucteMoil MOOHMIBHBIX
METOJI0B OOyUYEHUSI IIOHUMAETCSI COBOKYITHOCTh METOJIOB OOYUEHMUS, TOTIOTHSIOMUX APYT APYra U UMEIOIINX
SINHYI0 TEXHOJIOTMYECKYI0O OCHOBY IS PEIICHHS Pa3IWYHBIX AMIAKTHUECKHX 3amad. Ha ypokax Mol
HCTIONI30BANIA CIIETYIOIINE BUIBI METOI0OB MOOMIIEHOTO OOYIeHUSI:

Memoo unmepakmugnozo éudeo. JJaHHBIT MeTON TO3BOJSAET CHOPMUPOBATH Y CTYAEHTOB HABBIKH
paboThl co ciayx0amu 00paboTku BuIeodaiiioB. biaromaps yciyram mo 1o0aBJICHUIO aHKET B BHUJIICO MBI
CO3/1aBalll MHTEPAKTHUBHBIE BUIEOYPOKH, MPUKPETUISisi aHKETBI, TECTHI, OTKPBITHIE BOMPOCHI W CCBIIKK Ha
npyrue pecypebl. llpu nmpuMeHeHnn MeToja BHEAPEHIENNCh B 00pa30BaTeNbHBIN MIPOIIECC JOTOTHUTEIHHBIE
METOJIMYECKHE 00pa30oBaTeIbHBIC PECYpPChI, CO3/IaM OPraHU3alMOHHYI (OpMYy pPabOTHI CTYACHTOB HaJ
Y4EOHBIM MaTEepHAIIOM.

Memoo Beo6-xeecma. VrpoBas ¢opMa ypoka ITOBBIIIAET MOTHBAIMIO W aKTUBHOCTH CTYICHTOB, a
3JIEKTPOHHBIE KBECTHI C IOCTYIOM 4depe3 MHTepHeT mo3BoJIstoT 3((EKTUBHO OpraHM30BaTh ayJUTOPHYIO U
BHEAyIUTOPHYIO paboTy oOydatomuxcs. Hama menp nmpuMeHeHHMss MeToJa Ha YPOK IO CIEHUATbHBIM
npenMeraM HMH()OPMATHUKU: CO3/1aTh TPUBJICKATENbHBIA, WIPOBOM CIOCOO TPOBEACHUS 3aHATUH TI0
IIOBTOPCHHUIO W YCBOCHHUIO HOBOT'O MaTepuanaa W . YCIIOBUS HCIOJIB30BAHHUS METONA: CTYACHTHI JTOJDKHEI
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MMETh YCTPOWCTBA C BBIXOJIOM B MHTEpHET (MPU CaMOCTOSTENHHOW pabdoTe ¢ BeO-KBECTOM), a yUUTEINb
JIOJDKEH UMETh KOMITBIOTEP M MTPOEKTOP C BHIXOJIOM B HHTEPHET (TIpH paboTe ¢ ayJUTOpUEH).

Memoo pacuwiupennozo cyuwjecmeosanus. JJaHHBI METO]] TIO3BOJISET PACIIUPUTE (HOPMBI U3TOKEHHS
coJiepkaHUsl y4eOHOTO MaTepuallia W akTyanm3upoBaTh MaTepuas. C IMOMOIIBIO CBOMX METOK B BHIIE
M300paKeHUH YYEHUK TIOydaeT IOCTYNl K MaTepuanaM paziIudHbBIX (OpM (TEKCTOBBIM, TpadUIecKHuM,
BUJICO, ayIuo W JAp.), NOATOTOBICHHBIM yuutenaeM. Llens Meroma: pacmupeHue (opM HU3IOKEHHS
coJiep>kaHusl 00pa30BaHMA U €r0 aKTyaTu3alys.

Hcxomst w3 ocoOeHHOCTE W TPEenMymIeCTB MOOWIBHBIX YCTPOHCTB Tepe] CTaIllHOHAPHBIMH
KOMITBIOTEPAaMH, AMEIOTCS APYTHUe BapUaHTHI UX MPUMEHEHUS MPU OOYYeHHH 10 CHEeIHaIbHBIM IpeaMeTaM
WHPOPMATHKH:

»  HCIOJIb30BaHNE MOOWJIBHOTO YCTPOWCTBA B KAYECTBE BTOPOTO SKPaHa;

»  MOOWIBHOE YCTPOHCTBO KaK CPEJICTBO JIJISI BBITOTHEHHUS TIPAKTHYECKHX padoT;

» MOOWIBHOE YCTPOWCTBO KaK HMHCTPYMEHT HAllOMUHAHWS W TIOBTOPEHHUS y4eOHOTO
Marepuana.

ITockonbKy B HACTOSALIMI MOMEHT HE OUYEHb PA3BUTHI TEOPETHUUYECKHUE MOAXOMABI K HCIOJb30BAHUIO
MOOWJIBHBIX YCTPOWCTB Ha YpOKax MHPOPMATHKH, a MX 3HAYCHUE U POJIb B KH3HU COBPEMEHHOTO YEIOBEKa
MOBBILIAETCSA, CTAHOBUTCS aKTYaJIbHBIM BOIPOC BBIABIEHHUS U pa3pabOTKH METOA0B OOyueHHs Ha OCHOBE
MOOUITBHBIX TEXHOJIOTH.

3a0aua pacwupenus ¢opm npedcmasieHus yueOHO2O Mamepudnla U NOBbIUEHUS HALIAOHOCHU.
OpHOW M3 COBPEMEHHBIX M TIEPCIEKTUBHBIX (OPM MpeAcTaBiIeHUs y4eOHOro MaTepuaia sIBIsSeTCS
JIOTIOJIHEHHasT peanbHOCTh. HecMoTpss Ha pa3BUTHE TEXHOJIOTUH M TEXHHYECKHX BO3MOXKHOCTEH
cMapT(hOHOB, HMCIONB30BaHNE TPWIOKEHUH MOTIOJHEHHON peasbHOCTH B OOYYEHHWH 3aTPYAHUTENBHO II0
HECKOJIbKMM MPHYNHAM:

— KOTHUTUBHAS Neperpy3ka (CTyeHTHI YaCTO HeperpyKEHbI CIOKHOCTBIO y4eOHOH e TeNbHOCTH);

— cucTeMa o0y4eHHsl ¢1a00 COBMECTUMA C TEXHOJIOTHEH JOTOTHEHHOH peaJbHOCTH;

— 3((heKTHBHOCTHh MPUMEHEHHS IPHIIOKEHNN TOTIOTHEHHOW PEaIbHOCTH CHJIBHO 3aBHCUT OT HABBIKOB
YUUTEIS;

— TEXHUYECKHE POOIIEMBI.

Takum oOpazom, M1t 3(PPEKTHBHOTO HCIOIB30BaHMS WHCTPYMEHTOB JIOMOJHEHHON pPeaThbHOCTH
HEOOXOUMO Pa3paboTaTh TAaKOW METOJ| MPEICTABICHUS MATEPUAIOB, KOTOPBIH HE MOTPEOYeT OT YUUTENs
3HAUHUTENLHBIX Tpyn03aTpar, OyldeT B JIOCTATOYHOW CTENEHH TNPOCTBIM M JOCTYMHBIM Ha JIOOBIX
COBpEMEHHBIX MOOWJIBHBIX YCTPOWCTBAX, KOTOPBI MBI OBUTM OYEHb JOBOJIBHBI NPH HCIOIH30BAaHUHM HA
CBOMX YpOKax. OpmHOll W3 o0coOeHHOCTEH MOOWIBHBIX YCTPOWCTB SIBIIETCS WX CIIOCOOHOCTH
BOCTIPOM3BOJIUTD Pa3IMUHbIA KOHTEHT ((poTorpaduu, aHMMaIWiO, BUAeO- W ayaunodainbl, Tekct, 3D-
n300paXKeHus ¥ Jp.), 9TO MO3BOJIAET TUBEPCUPHULIMPOBATH CIIOCOOHI MOa4X y4eOHOTO MaTepuaa Kypca.

MoOunbHbIE YCTPOMCTBA OTKPBIBAIOT TI€pPE YYWUTEIEM HOBBIE BO3MOXXHOCTH TIPEACTABICHHS
y4eOHOTO KOHTEHTAa, €r0 pPa3MENIeHHs M pachpocTpaHeHHsA. VrpoBble TEXHOJIOTHH U «TeMH(HUKAIADY
mnporecca oOydeHHsI HAaXOAUT HOBBIE IYTH Pa3BUTHS Yepe3 HCIOIb30BaHHE MOOWJIBHBIX YCTPOMCTB B
KagecTBe TexHHueckod mardopmel. CueHapuu  HCHONB30BaHMA Takoro ¢opmara 0OOydeHHs
XapaKTepU3yIOTCS KaK BKIIOUEHUEM YYUTENs HEITOCPEACTBEHHO B UTPOBOW MPOIIECC, TAK M aBTOHOMHOCTBIO
MpernojiaBareiss U CTYIACHTOB. BkioueHue WrpoBodl (opMbl OOYYEHHS C WCIOJIB30BAHUEM MOOWMIBHBIX
YCTPOWCTB MOXET CIIOCOOCTBOBAThH JTOCTHKEHHIO 0OJiee BBICOKHX OOpa30BATENFHBIX PE3yJbTaTOB 3a CUET
MOBBIIIIeHHsT MOTHBauU. CTyldeHTaM OBUIO OYeHb WHTEPECHO BO BpPeMs yPOKa,KOTZa MBI HUCIOJIH30BAIN
METOJT KBECTa M W3 3TOT0 MBI NPHUIIIN K BBIBOJY, YTO KBECT SBJISETCS OJHUM U3 CaMbIX MOMYJISPHBIX
METOJIOB MPHUBJIEY CTYAECHTOB K YPOKaM.

Ksecr (0T aHIII. quest — MOKCK) — TO KaHP UTP, TPEOYIONINX OT UTPOKA PEIICHUs] YMCTBEHHBIX 3a]1a4
JUIsl TPOIBMKEHUA N0 croxeTy. Ilo cTenmeHu pealbHOCTH KBECThl NOAPA3JCISIIOT Ha peajbHble U
BHUPTYyaJlbHbIC. YYaCTHUKM KBECTOB B KaueCTBE MPHUBJICKATEIBHONH CTOPOHBI Takoi (HOPMbI HTPOBOM
JEeSATeTFHOCTH OTMEYAl0T CIOCOOCTBOBAHME PAa3BUTHIO JIOTWKH, BHUMAaHHs, WHTEIUIEKTa. J[JIs TOBBIIIEHUS
y4e0HON MOTHBANMK OOYUAIOIIMXCS M OPTaHU3aIlNHU TPYIITIOBON MCCIIEOBATENBCKON A TEIPHOCTH HEPEIKO
HCTIONB3YIOT Be0-KBECTHI OIPEesisisl UX KaK:

— JeSTEIbHOCTh, OPUCHTUPOBAHHYIO Ha MOTPEOHOCTH, KOT/Ia YacTh WM BCS MHPOPMAIHs, C KOTOPOH
B3aMMOZCHCTBYIOT 00yJaroImuecs, IoCcTynaeT u3 pecypcoB MuarepHera;

— MpoOJIeMHOE 3a/laHhe C DJIEMEHTaMH POJIEBOM WTPHI, U BBIIOJHEHHS KOTOPOTO HCIIONIB3YIOTCS
nHpOpMaLMOHHbBIE pecypchl HTepHeTa ;

— Be06-poext, mpu 3TOM YacTh MIM BCS MHQOpPMAINHA, C KOTOPOH pabOoTaeT ydJaiuiics, MOXET
HaxXOAWThCA Ha pa3IMyHBIX BeO-caiitax. MccmegoBarensiMu OTMEYaeTcsl, YTO KIFOYEBBIM 3JIEMEHTOM KBECTa
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SIBIIIETCSI CITMCOK CCBUJIOK HAa PECYpPChl, KOTOPble HEOOXOIUMBI ISl BHIMIOJIHEHUS 3a/laHusl U MOAOUParOTCs
IpernoaBaTeseM 3apaHee.

Hcnonws3oBaHHBIE HAMU Ha ypOKaxX BeO-KBeCTa OOBSCHSAET, KaKMM O0pa3oM HCIOJB3YIOTCS BeO-
TEXHOJIOTHH, OJTHAKO OCTAETCS HEPAaCKPBITHIM IOHSATHE KBECTa Kak MTPOBOTO aHpa. Bo-TmepBbIX, UTpoBas
NEeSATeNFHOCTh, KaK TMPaBWIIO, MpEAIoaraeT HajJldne WHTePeCHOW, HEOOBIYHOW, OPUTHHAIBHON HIeH B
Ka4decTBe 3aBsI3KU U OCHOBHOTO crokeTa. OTHAKO B paCCMOTPEHHOM BBIIIE CTPYKTYpe 00pa3oBaTeIbHOTO
BG6'KBGCT3 YPOBCHb MOTHBAllMU Ha 3TAIllC BBCACHHA 3aBUCUT OT MACTCPCTBA YUYUTCIIA, TAK KaK €ro poOJjib —
MPEeJIOKUTh TEMY WIH 3a1ady oOydarommmcsa. Bo-BTOPBIX, KBECT KaK HWIPOBOH >KaHp MPEAToNaraet
MHOTOBEKTOPHOCTh Pa3BUTHSA COOBITHH, B TO BpeMs KaK MPEIJIOKEH JTUHEHHBIA (ITOIIArOBBIA) aqTOPUTM
JIOCTHIKCHUS 1eNield. B-TpeThuX, Urpbl 001ajat0T CHCTEMOW MOOIIPEHHsSI UTPOKa, a CPAaBHEHUE PE3YJIbTaTOB
paboThl OOYyYarOIUXCsl W WX OIICHKA YYUTENIEM HE SBISETCS TAaKOBBIM CpeiCcTBOM. Mcxons w3 3TOro
TIPEIIOKCHHBIC ONPEACIICHUS BeO KBECTa PACKPHIBAIOT M YTOUHSIOT MOHIATHE «BEO-TIPOEKTY, BBHITIOIHICMBIN
O6yanOIlII/IMI/IC$I COBMECTHO WM HWHIAUBUAYAJIBHO II0 yqeGHLIM TEMaM IIOCPEACTBOM TEXHOJIOTHI CETH
WuTepHeT U BeO-pecypcoB. 3HAUUT, s pean3anuy UrpoBoi (hopMbl 00yUeHUsT HEOOXOAUMO HCIIONIb30BaTh
CEPBHCHI, KOTOpPHIE IIO3BOJIAT MOJIEIMPOBATh HWIPOBYIO CHUTYalldI0O HE3aBHCUMO OT NPEIMETHOH
COCTABIISIFONICH, YTO AaCT BO3MOXKHOCTh YUUTENO CPOKYCHPOBATHCS HA COACPKAaHUU UTPHI, @ HE Ha CIOXKETE.
3ajaya TIOBBIIICHUS HATAJHOCTH W WHTEPAKTUBHOCTH WMHCTPYKIMH O paboTe ¢ NpOrpaMMHBIMH
npoaykramMu OmHOM W3 cojepiKaTeNbHBIX CHEeIHaIbHBIX KypcoB HampasieHus «/H]popmarnka» sBisercs
pa3BUTHE HABHIKOB pPabOTHI C MPOTPAMMHBIMH TPOIYKTaMHd. VCmonp30BaHWE MOOWIBHBIX YCTPOWCTB B
JAHHOM CJIyyae T03BOJISICT HE TOJBKO CHU3UTH 3MOIIMOHAIBHOC HAIPSDKEHUE, KOTOPOE BO3HUKAET IPHU
MEPEKIIIOUCHUSX MEXIYy OKHAMH HMHCTPYKIMH M W3y4aeMbIM KOMITBIOTCPHBIM TPHIIOKEHUEM, a TaKKe
paclipuTh TMPUMEHEHHE pa3jINJHOrO0 KOHTeHTa (HampuMep, BMECTO TEKCTOBBIX HHCTPYKIUHA —
HCIIOJIb30BaHUC BI/I)IeprOKOB). TaK, HalpuMep, TEXHOJOTHU BHACOKACTOB, CKPUHKACTOB I103BOJIAIOT
Pa3HOO0pa3uTh CIOCOOBI MPEJACTABICHHUS YYeOHOrO Marepualla M OpraHu30BaTh MPOIECC OCBOCHHUS
MIPOrPaMMHBIX CPEJICTB U MPWIOKECHUN B HOBOU popme, pe yiarast psja JUAAKTHYECKUX MPEUMYIIECTB .

Bo3nukaer 3amaga pa3paboTkum 0Oy4alomero KOHTEHTAa, aJalTHPOBAHHOTO IIOJ MOOWIBHBIC
YCTPOKMCTBA U BEIOOpA COOTBETCTBYIOIIETO MeToa oOydeHus. Ha ypokax, KOTOpbIe MBI IIPOBEIH C IIOMOIIIBIO
MOOUITBHBIX TEXHOJIOTHUH, MBI 3aMETHIIU CIEAYIOIINE TPEUMYIIECTBA!

— TIOBBHIIIEHWE WHTEPAKTUBHOCTH B ayJUTOPHH (CTYACHTHI CTAaHOBATCA 0OOJee BHUMATEIBHBIMU K
nporieccy 00yJIeHHs, MOBBIIAETCS UX BOBJICUCHHOCTh, OPIraHU3YeTCs B3aMOJICHCTBHE B 00paTHAS CBSI3b);

— UCTIOJIB30BAHNE TAKOW CUCTEMBI B ayIUTOPUH — HEOOBIYHBIN 1 MHTEPECHBIN JJIS CTY/AEHTOB OIIBIT;

— BO3MOXKHOCTB TIPOBE/ICHUSI aHOHUMHOTO TOJIOCOBAHUS;

— TIPOCTOTA MCITOTE30BAHMUS;

— HCIOJIb30BAHUE CUCTEMbI MOOMIILHOTO OMPOCa BHOCUT COBPEMEHHBIM TEXHUYECKHU KOMIIOHCHT B
MPOIIECC OOYUCHUS;

— TperojaBaTeNb IMOJy4aeT BO3MOXKHOCTh CBOEBPEMEHHO (PHKCHpPOBATH YpPOBEHb ITOHMMAHMS
y4eOHOT0 MaTepHraia 00yJarolMHUCs, 9TO MTO3BOJISIET KOPPEKTHPOBATH X0 3aHITHS.

MoskeT HpOM30UTH PsAJl HEJIOCTATKOB MPUMEHEHHS MOOWJIBHBIX TEXHOJIOTUH B OOYYCHHUHU, KOTODHIC
CBSI3aHEI C TEM, YTO:

— MOJKET MMPOU30NTH TEXHUUYECKUI COOIi;

— OTCYTCTBYIOT OTKPBITBIE BOIIPOCHI (BCET1a €CTh BApHAHThHI OTBETOB);

— HEKOTOpbIE CTY/IEHTH HE BOCIPUHUMAIOT MOOMIIEHYIO OOYIEHHUIO CEPhE3HO;

— UCTIONB30BaHNE MOOMIIEHOTO MOYKET OTBIIEUh 00YUaIOIIeTOCS;

— TOJIOCOBAHME C UCIOJIE30BAHIEM MOOMIBHBIX YCTPOUCTB OTHUMAET BPEeMsI Ha YPOKE.

Hpyroii mnoaxom mpu oOpraHu3alMi MOOMJIBHOTO ONpPOCa 3aKJI0YaeTCss B  HMCIIOJIb30BaHUHU
BO3MOXKHOCTEW cMapT(oHa yIUTEINs CYUTHIBATh WHANBHIYyaIbHbIE KAPTOUKK oOydatomuxcs. B atom cirygae
HaJIM4YUe y CTYACHTOB cMapTdoHOB U VHTepHeTa He sBISETCS OOS3aTENBHBIM YCIOBHEM. YUHTENh CaM
MOXET q)OpMI/IpOBaTI) KapTO4YKM M Ha3Ha4YaTb MX CBOUM KJlacCaM. OneIT MPAKTHUYCCKOro MCIIOJIb30BAHUA
MoOOHOM CHCTeMBI Ompoca II0Kasad, YTO TaKOH IOAXON HMEeT pAl TPEUMYIIECTB B YCIOBUAX
HEOCTATOYHON TEXHUYECKON OCHAILEHHOCTH.

Jls ycnenHoi opraHu3aiiy ornpoca Wid TeCTUPOBaHMs HEOOX0AUMO BhIOpPAaTh HanboIee yI0OHbIH U
3¢ (EeKTUBHBIN CEPBUC, TOJITOTOBUTH COOTBETCTBYIOIIHI KOHTCHT U OPraHU30BaTh JEATCILHOCTh CTYACHTOB.

Teneps ocTaHOBHMCS O 33/1a4aX Pa3BUTHS HABBIKOB paOOTHI C IPOTPAMMHBIME cpeacTBaMu. OmHOI 13
BaXKHEHUIITNX COCTaBJIAIOIINX KypCa ABJIACTCA Pa3BUTHC HABBIKOB pa6OTI>I C pa3JIMYHbIMU NPOTpaMMHBIMH
MPOJYKTaMU U WH(POPMAIIMOHHBIMU cucTeMaMH. Ha ypokax, CBS3aHHBIE C CIEIHATbHBIMU MPEIMETaMH Ha
HameM (akyJIbTeTe TPaIUIIMOHHO KOMITBIOTEPHBIE Ta00OpaTOpHBIE MPAKTUKYMBI 3aHUMAIOT 3HAYUTEIbHYIO
JOJII0 TI0 CPAaBHEHHUIO C pabdoOTOM B MOOWIBHBIX MPHIIOKEHUSIX, BOMPEKH IIMPOKOMY PACIPOCTPAHEHHUIO
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MOOWJIBHBIX YCTPOHCTB M 1I€JI€CO00pa3HO BBICTPOMTH CUCTEMY METOJOB OOy4YeHHMs, HalpaBJIEHHYIO Ha
pa3BUTHE HABBIKOB Pa0OTHI C MPOTPAMMHBIMHU CPEJICTBAMHU HA OCHOBE MOOWJIBHBIX YCTPOMNCTB.

3aodaua opzanuszauyuu npoekmmoii deamensHocmu. MOOUIBHBIE YCTPOWCTBA SIBJISIFOTCS, C OJHOU
CTOPOHBI, IPEAMETAMH N3YUCHHS CHEIHUANBHBIX IPEIMETOB HalIero (akyabTeTa, a ¢ APYroi — BBICTYNAIOT B
ponu 1eneBbIX mIardopm mpu padboTe HaJ HaAyYHO-HUCCIIEI0BATEIbCKUMH MPOCKTAMHU CTYACHTOB. AKTUBHOE
pacnpocTpaHeHHe MOOMIIBHBIX TEXHOJIOTHIA U YCTPOUCTB B COBPEMEHHOM OOIIECTBE OTPaKaeT aKTyalbHOCTh
pa3paboTKH NpPOrpaMMHBIX NPOAYKTOB IUIsl HUX. A Haluuue COOCTBEHHBIX CMapT(OHOB Yy CTYICHTOB
CIIOCOOCTBYET IOBBIIIEHUIO BHYTPEHHEH 3aMHTEPECOBAHHOCTH W JIMYHOCTHOM MOTHBALMU B Pa3paboTKe
HOBBIX IPOrpaMM [UIi CBOEro ycrpoiictBa. Takum o00pa3oM, NEpCHEKTHBHBIM HampaBlICHHEM paOOThI
CTaHOBHTCS MPOEKTHAs ACATEIBHOCTh B PaMKax pa3pabOTKH MPUIOKEHUH U1 MOOMJIBHBIX MIaT(opM.

3adaua opzanuzayuu camocmoamenbHou u pynnoeoii padomor odyuaroujuxca. Vcnonbs3oBaHue
MOOWJIBHBIX YCTPOMCTB B paMKax CaMOCTOSITENIbHOM pabOThl CTYIEHTOB TIPEAOCTABISAET IMIMPOKHE
BO3MOXHOCTU paboThl ¢ WH(popManueil paznuyHoro Bujaa. Tak kak cMapTQoH B OOJBIIMHCTBE CITy4acB
BKJIIOYAaeT B ce0s MOAyJb reojiokauuu, (OoTo- W BUACOKAMEpy, MUKPOGOH M ayquo AMHAMHUK, a TaKxKe
o0iagaeT BCTPOCHHBIMH CpeAcTBaMHM pabOThl C Pa3IMYHBIMM BHAAMHM HHGOpMauUuH, Mepel CTYACHTOB
OTKPBIBAIOTCA IIMPOKHE BO3MOKHOCTH HCIIOJIb30BaHUST MOOHJIBHOTO YCTPOHCTBa KaK WHCTPYMEHTa MpH
BBITIOJIHEHUN CaMOCTOSTENIFHON palboThl (Kak ayAWTOPHOM, Tak M BHeaynuTOpHOH). brnaromapst o6mauynbiM
TEXHOJIOTHUSAM, B XOJ€ PELICHMs Y4eOHBIX 3a1ad cMapT(OH TAKKE MOXKET BBICTYNATh B POJIM CPEICTBa
o0IIeHNsI KaKk MEXAy I'pYyIION CTYyIEHTOB, TaK U y4uTelneM. B yCloBHSIX HEZOCTaTOYHOH OCHAIEHHOCTH
LIKOJ WJIM BCJICACTBUE OTCYTCTBHS y OOYYarOIIMXCS MEPCOHAIBHBIX KOMITBIOTEPOB MOOHMIIBHOE YCTPOICTBO
IpejiaraeT Te K€ BO3MOXHOCTH, TaK Kak SBJSETCS IO CBOEM CYyTM MMHHUATIOPHBIM KOMIIBIOTEpOM. Takum
00pa3oM, BBIIOJIHEHHE NPAKTHUYECKHX U CaMOCTOATENbHBIX pabOT MO Pa3IUYHBIM IIPEIMETaM 3a4acTyro
MOXXET OBITh OPTaHW30BaHO KaK C MPHUMEHEHHEM CTallMOHAPHOTO IMEPCOHAIBHOTO KOMITHIOTEpa, TaK U C
MOMOII[BI0 MOOMIIBHBIX YCTPOMCTB.

BobiBoa. Takum 00pazom, pH peanu3alid METOJ0B O0y4eHUs, HAIIPABJICHHBIX HA CAMOCTOSITEIbHYIO
paboTy CTyII€HTOB, HEOOXOANMO HMCIIOJIb30BaTh KOMMYHUKAI[MOHHbBIE BO3MOKHOCTH MOOUIIBHBIX yCTPOMCTB.
[lepeuncnennple TUAAKTHYECKUE 33Ja9d MOTYT OBITh PEHIEHBI C MOMOIIBI0 COOTBETCTBYIOUINX METOIOB
o0yd4eHusi. 3aHsTUs, OPraHU30BaHHBIE C UCIIOIB30BAHUEM 3THX METOJI0B 00YyUCHHS, IO3BOJISIOT 000TaTUTh U
pacumpuTh coaepikaHue 00pa3oBaHKUsS HOBBIMU MaTepUalIaMH.
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INNOVATIVE APPROACH: PROJECT-BASED LEARNING THE ORGANIZATION
OF THE EDUCATIONAL PROCESSIN HIGHER
EDUCATIONAL INSTITUTIONS

In the article, the authors demonstrate peculiarities and effectiveness of using project learning
method in lessons of higher educational institutions. The effective organization of project work is based on
the integration of educational and scientific activities, the student's change of role in the project team in
order to master the competencies of organizational-management activities. The focus of the project method
of teaching is depicted on the independence of students. It is noted that, the development of project work in
universities is an important condition for accumulating further professional career spheres. The main goal of
the project method is to provide students with the opportunity to independently acquire knowledge in the
process of solving practical problems or problems that require the integration of knowledge from various
subject areas.

Key words: project learning, project activity, skill, knowledge, technology, learning platform,
innovative method, creative work

WHHOBAIIMOHHBIN MOAXO0/I: MIPOEKTHOE OBYUYEHUE -OPT AHU3AIIUS
OBPA30OBATEJIBHOT'O ITPOLECCA B BbBICIIIUX
YYEBHBIX 3ABEJIEHUAX

B cmamve asmopui demoncmpupyiom ocobenHocmu u 9QhGhexmueHoCmy UCHOIL308AHUSL MEMO00A
npoeKmHo20 00yueHUss Ha YpoKax 8 syse. Dhghexmusnas opeanuzayus NPoeKmuol pabomvl OCHO8AHA HA
uHmezpayuy y4eOHoU U HAYYHOU O0essmeNbHOCMU, CMeHe CHLYOeHMOM PO 8 NPOEKMHOU KOMAHOe C Yelbko
081A0€eHUs  KOMNEeMEHYUAMU OpP2aHU3AYUOHHO-YNPABIEeHYeCKol OeamenbHocmu. B yenmpe enumanus
NPOEKMHO20 Memooa 00YHeHUss U300padceHd CaMOCmosmerbHocmy  yyawuxca. Ommedaemcs, 4mo
paszeumue NpoeKmHOU pabomvl 6 8y3aX ABNAEMCS BANCHLIM YCIOBUEM AKKYMYIUPOBAHUS OANbHetuUX
Hanpaenenuti npogpeccuoHanvHol Kapvepvli. OCHOBHASA Yelb NPOEKMHO20 Memodd - HpedoCmasums
CMYOEHMAM 803MOICHOCIb CAMOCHOSMENbHO NPUOOPEemams 3HAHUS 8 Npoyecce peuenus npaKmuyeckux
3a0ay unu 3404y, MpedyIoWUx UHme2payul 3HaHUull U3 pasiuiunblx npeoMemHuvIx obaacmeil.

Knrwoueevle cnosa: npoexmnoe o00yueHUe, NPOEKMHAsL OeAMENbHOCMb, YMeHuUe, 3HAaHUe,
mexHono2us, odyyarwas niamgpopma, UHHOBAYUOHHBI MemOoo, KpeamusHas paboma

OLIY TA’LIM MUASSASALARIDA TA’LIM JARAYONINI TASHKIL ETISH BO’YICHA
INNOVATSION YONDASHUV

Magolada mualliflar darsda loyihaviy ta'lim usulidan foydalanishning xususiyatlari va
samaradorligini qayd etadilar. Oliy ta’lim muassalari talabalari tashkiliy va boshgaruv faoliyati malaka va
ko’mikmalariga ega bo'lish uchun dars jarayonida rol almashib qatnashishadi. Loyihaviy o'qitish usulining
asosiy yo'nalishi talabalarning mustaqilligidir. Qayd etilishicha, oliy o‘quv yurtlarida loyiha ishlarini
rivojlantirish kasbiy ko’ nikmalarni to ‘plashning zaruriy sharti hisoblanadi. Loyiha metodining asosiy
magsadi turli fan sohalaridan bilimlarni singdirishni talab giladigan amaliy masalalar yoki muammolarni
hal qgilish jarayonida talabalarga mustaqil ravishda bilim olish imkoniyatini berishdir.

Kalit so'zlar: loyihaga asoslangan ta'lim, loyiha faoliyati, ko'nikma, bilim, texnologiya, o'quv
platformasi, innovativ metod, kreativ ish.

Introduction. Special attention has been given on the fact that innovative approaches to teaching
students should be systemic and cover all aspects of educational work in the preparation of future specialists.
It is also necessary to revise the theoretical and practical approaches to the content of education, professional
and pedagogical training of teachers, the development of new technologies and teaching methods. The basis
of innovative educational technologies used in the educational process should be a social order, professional
interests of future specialists, taking into account the individual, personal characteristics of students [1].
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Therefore, when training specialists in higher education, the use of innovative forms and methods must be
correctly combined with a pragmatic understanding of the goals and objectives of education and training. In
modern psychological and pedagogical literature, it is noted that innovative methods are reflected in many
teaching technologies that are aimed at developing and improving the educational process and preparing
specialists for professional activities in various spheres of modern society [2].

Object of research. On the research we will investigate one of the innovative technologies used in
the modern educational process - project-based learning. The project method is a set of techniques and
actions of students in their specific sequence to achieve the set task - solving a specific problem that is
significant for students and designed in the form of a certain final product.

Methods of research. In the work we have used form of research as descriptive and qualitative
research methods that incorporates surveys as well as different varieties of fact-finding investigations. This
form of research is focused on describing the prevailing state of affairs as they are. In the research work we
will discuss the implementation of project-based learning on higher educational institutions, collecting
essential language acquisition experiments on the theme.

Currently, an intensive search and implementation of new forms and methods of teaching students
is underway. In this regard, one of the main tasks that a modern teacher should set for himself are the
following: conducting training in an interactive mode; increasing students' interest in the discipline being
studied; bringing the educational process closer to the practice of everyday life, namely: the formation of
communication skills, adaptation to rapidly changing living conditions, socialization, increasing
psychological stress resistance, teaching conflict resolution skills, etc.

On the basis of new information technologies and teaching methods, it became possible to change
the role of the teacher, to make him not only a carrier, but also a leader, an initiator of the student's
independent creative work. In modern conditions of development of the market of educational services and
the requirements of the era of information technology, teaching should combine directive and modern,
innovative, interactive learning models developed by practice.

Interactive learning methods are methods in which the activity of the student is productive,
creative, exploratory in nature [3]. These include educational games (role-playing games, business game,
game storytelling), project learning, case-study method or analysis of specific learning situations, problem
solving, brainstorming and etc. Permanent development of computer technologies is changing pedagogical
technologies and methods. Based on this phenomenon conditions for increasing the motivation of the student
are developed at the university to self-development and independent work, and hence to the expansion of
their internal potential over the period of development of the future specialty.

One of the innovative technologies forthputted in the modern education system is the technology of
project-based learning. The project method is a set of techniques and actions of students in their specific
sequence to achieve the set task - solving a specific problem that is significant for students and designed in
the form of a certain final product.

The main goal of the project method is to provide students with the opportunity to independently
acquire knowledge in the process of solving practical problems or problems that require the integration of
knowledge from various subject areas. When planning work, it is necessary to take into account certain
requirements for the project:

- the presence of a socially significant task (problem);

- the implementation of the project begins with the planning of actions to resolve the problem, in
particular, with the definition of the type of product and the form of presentation;

- each project necessarily requires the research work of students, a distinctive feature of the project
activity is the search for information that will be processed, comprehended and presented by the project team
members;

- The result of the work on the project is the product. In general terms, this is a tool that was developed
by the project team members to solve the problem;

- the prepared product must be convincingly presented to the customer as the most acceptable means
of solving the problem. Thus, the project requires the presentation of its product at the final stage.

When working on a project, the basic design principles must be observed: voluntariness, taking into
account the age, psychological, creative abilities of students, taking into account regional specifics,
integration of educational and extracurricular activities, consistency. Working on projects at the end of the
module is what all students do. Project-based learning also revolves around projects, but it allows students to
solve real problems and come up with new solutions over a longer period of time. It makes classes more fun
and engaging while students explore new content and develop skills like research, working on their own and
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with others, critical thinking, etc. In this active learning method, you are the guide and your students take
responsibility for their own learning. [4]

Project-based learning helps create conditions for development creative abilities and personality
traits of the student, which he needs, regardless of the future specific profession. Advantages of
implementing project-based learning [5]:

— obtaining a material product;

- the acquisition by students of the skill of working in a team;

— creation of teams of trained specialists for the employer, who logically continue to implement the
concept of the project (developed at the University) as an employee of a large enterprises;

— acquisition of numerous business connections and experience of communication with partners of the
university (acting as customers of projects).

Using the project method brings the preparation process closer specialists to real professional
activities, removes the problem limited study time, provides opportunities for mutual learning students and
their development of the course program at an individual pace, and in the case of thoughtful organization of
work on the project, the presence of its permanent control and objective evaluation by independent experts of
the final project product significantly stimulates the learning motivation of students and contributes to the
growth of their professional competence.

Two main models of the design method developed in the 19th century are still in use today.
According to the old model, students first acquire, in the process of learning, skills and knowledge, which
they then apply independently and creatively in a practical project. According to the second model, the
project moves from the end of the block to the center of learning. Here, the course of study is not preceded
by a project, but integrated into it. The works of scientists emphasize that the project methodology allows
you to seamlessly integrate the knowledge of students from different areas when solving one problem, makes
it possible to apply the knowledge gained in practice, takes into account the interests, inclinations, needs of
students, has a positive effect on the motivational sphere, contributes to the development of cognitive needs
and creative potential student.

The interdisciplinary nature of project-based learning helps students make connections between
different subjects. Project-based learning reflects the real situations students face after graduation and can
provide stronger and more relevant training for employment. The student not only acquires important
knowledge and skills, but also learns how to investigate complex issues, solve problems, develop plans,
manage time, organize their work, cooperate with other people, and persevere through difficulties.

As you know, the project is literally "thrown forward", i.e. a prototype, a prototype of some object
or type of activity [6]. A real project in university education should become a tool for learning not only some
methodology or field of knowledge, but also the surrounding world as a whole, as a place of application of
these studied things, and should also contribute to the development of the student himself. You can read as
many books as you want, memorize formulas and formulations, but only a public presentation and discussion
disciplines the mind and speech, develops logic, identifies the main things. The project should give an
opportunity to practice in public talk, in oral communication, to learn how to formulate your thoughts
correctly, which is necessary for a person with a higher education. The main advantages of project training,
which were emphasized when developing a project for future managers:

- constant interaction of the project participants. This is easily done, monitored and controlled via
chats or forums;

- high level of collectivism. The mandatory participation of each student is predetermined and verified
both at the planning stage and during the implementation

of the project;

- the project management level is based on the proposals of the participants, with mandatory
visualization.

- modern visual representation of project results in the form of presentations, videos and forms of their
further promotion.

It was a prerequisite that the self-presentation was worked out in detail: the appearance is in
harmony with the verbal message, the accompanying information is clear and carries some meaning. And
then it is very interesting to observe how this information is extracted by listeners at the presentation of the
project: emotionally or rationally, unconsciously or consciously, critically or uncritically, as a modification
of the experience passed or as a new experience, etc. Modern students see the smallest visual messages. For
example, a brand written on a T-shirt shows the author's preferences in the promotion strategy product. For
the authors presenting the project, it is also very interesting to understand the motives of the listeners. Why
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does a person (group, community) extract this information, and why does he (they) need it (motivation,
strategy, etc.)

The project activity is free from strict university requirements for participants and allows groups of
young researchers to study problems using any available tools, means and knowledge. For example, a
cultural scientist can study the effects of informatization and the impact of gadgets on public opinion by
teaming up with developers, biologists, psycho-linguists, physicists, lawyers, and copyright specialists.
Students, regardless of the subject of the projects, receive competencies that cannot be taught according to
the instructions (textbook). These are mainly the skills of delegation of authority and collaboration,
negotiation and decision-making skills. "Networking", or teamwork, according to many scientists and
business representatives, is a defining competence in the career trajectory of a modern specialist. All
participants in the educational process can show their creative abilities in projects, experiment with
interdisciplinary approaches to solving certain problems.

The implementation of project-based learning is a complex task and requires elaboration of the
issue due to the low level or lack of necessary material and technical base, which would allow to combine
the theoretical training with practical skills. Another reason for the difficulty of implementation project-
based learning may be an insufficient level of informatization, formalization of the educational process,
disciplinary features of different institutes, personnel issues, a sharp reduction in the volume of teaching
hours for practical exercises in connection with the transition to two-level training, lack of productive
mechanisms for the employment of graduates. In consequence, teacher should exploit the given method on
lessons reducing time limit of creative works, on the contrary managing practical and theoretical tasks on
balance.

Results of research. Thus, analyzing the above, we can draw the following results:

1. Modern Uzbek universities, when implementing project-based training, are focused on: improving
the level of professionalism of university graduates; obtaining and developing additional professional
competencies acquired in the process of practical work on a project, as well as creating startups within the
walls of universities that are capable of independent life in the market in the future.

2. All categories of students fall under project training, the scale and coverage exceeds 70% of
students by 2018, which means that in 4 years’ universities have been able to successfully implement project
training in educational programs.

3. Full-fledged mastering of project training will require raising the level and replenishing the
necessary material and technical base, with the help of which theoretical training can be supplemented with
practical skills.

Conclusion. Project-based learning helps to form the so-called design style of thinking, which
combines the theoretical and practical components of human activity into a single system, allows you to
discover, develop, realize the creative potential of the individual. The ability to use the project method is an
indicator of the teacher's high qualification, his progressive teaching methods. It is not without reason that
this method is referred to as a technology of the 21st century, which, first of all, provides for the ability to
adapt to the rapidly changing living conditions of a person in a post-industrial society.

References:

1. Ocmonosckas U.M. (2010) Aunosayuu u nedacocuueckas npaxmuxa. Hapognoe odpasoBanue,Ne
6. pp. 182-188.

2. Cumonenko H.H.(2012)  Vmpaerenue obpasosamenvuvivu — ycayeamu ¢ HAPUMEHEHUEM
UHHOBAYUOHHBIX Mem0008 00yuenus. BecTHHK THX00KEaHCKOTO roCyJapCTBEHHOTO YHUBEpcuTeTa, No 2. pp.
201-206.

3. Kpumenko JLIL.(2015) lledacocuxa : yuebnuk ons 6axanaspos / noo ped. M. : Ilpocmekr. pp-
488. https://ahaslides.com/ru/blog/15-innovative-teaching-methods/

4. bremupoa P.M.(2016) Memoo npoexmos 6 yciosusx coepemMeHHo20 6bicuie20 00pa308aHusl.
CoBpeMeHHbIE ITPO0IIeMbl HaYKK 1 0Opa3oBanus, Ne 36.

5. Kurysheva, S. N. The effectiveness of the application of the project training method [Electronic
resource] /' S. N. Kurysheva // Theory and practice of Education in the Modern World : Materials of the VII
International Scientific Conference, St. Petersburg, July 2015

6. Yadgarova Lola Djalalovna, Buhkara State University, Information technologies Department
senior teacher E-mail:

7. Ergasheva Sarvinoz Bahodurovna, Tashkent Institute of Irrigation and Agricultural Mechanization
Engineers National Research University, English Language Department teacher

99


https://ahaslides.com/ru/blog/15-innovative-teaching-methods/

“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

JALOLOV Farhod SHARIFOV Idrisxon ISOMIDDINOV Bekzodjon
Isomidinovich Shokir o’g’li Ozodjon 0’g’li
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magistranti

BULUTLI TEXNOLOGIYALARDAN SAMARALI FOYDALANISHNING ZAMONAVIY
USULLARI VA IMKONIYATLARI

Kompyuterlar va Internet ta'lim tizimiga bir gator vazifalarni bajarish jarayonini takomillashtirish
va osonlashtirish uchun yuqori imkoniyatlar yaratib bermoqda.Internet odamlar hayotining ajralmas
gismiga aylandi va muntazam ravishda turli xil vazifalarni bajarishga yordam beradigan yangi imkoniyatlar
paydo bo'ldi. Cloud texnologiyalar xizmat sifatida ko’p masalalarni yechish uchun xizmat gilmoqda.Asosan
bizning talabimizga ko’ra foydalaniladigan bu xizmatlar  ko’rsatilishiga ko’ra turlicha modellardan
iborat.Maqolada bulutli texnologiyalardan samarali foydalanishning zamonaviy usullari va imkoniyatlari
yetarlicha yoritib berilgan.

Kalit so'zlar: bulutli ma'lumotlarni saglash, xususiy bulut, bulutli xizmatlar, google asbob uskunalari,
google apps, google disk, google hujjatlar, google taqvim, google formalari, google hangouts, google
blogger.

COBPEMEHHBIE METO/JbI 1 BO3MOKHOCTHU 3OPEKTUBHOI'O
HCIOJb30BAHUS OBJIAYHBIX TEXHOJIOT U

Komnwvromepor u Humepnem cozoaiom neped oOpazo8amenbHOU CUCMEMOL 8bICOKUE 803MONCHOCTNU
10 COBEPUIEHCMBOBAHUIO U 00NESUEHUIO NPOYECca BbINONHEHUs pAda 3a0ay Hnmepruem cman HeomvemaemMoll
YACMBIO JICUSHU TH00€U, U PeSYIAPHO NOAGNAIOMCA HOGble GOZMONICHOCHU, NOMO2AIOWUE GLINOJIHAMb
pazauunvie 3adauu. Obraunble MEXHONO2UU CAYIHCAM 0N PEUEeHUss MHO2UX 3a0ad KaK ycayea. dmu ycayeu,
KOmopble 8 OCHOBHOM UCHOAb3YIOMCA 6 COOMBEMCMEUU ¢ HAWUMU NOMPEOHOCMAMU, COCMOSAM U3
PA3uYHbIX Mooenel 6 coomeemcmeuu ¢ ux npeocmasienuem. CospemenHvle Memoobl U GO3MOICHOCHU
9P PeKmusH020 UCNONBLIOBAHUS OOIAYHBIX MEXHON02UL OOCTHAMOYHO 0OBACHEHbI 8 CHAMNbSL.

Kniouesvie cnosa: obnaunoe xpanunuwe OAaHHBIX, UYACmHOe 00nAKO, O00AAUHbIE CEPBUCH,
uncmpymenmol google, npunoogicenus google, google ouck, doxymenmol google, kanrenoapo google, gopmoi
google, google hangouts, google blogger.

MODERN METHODS AND OPPORTUNITIES FOR THE EFFECTIVE USE OF CLOUD
TECHNOLOGIES

Computers and the Internet create high opportunities for the educational system to improve and
facilitate the process of performing a number of tasks The Internet has become an integral part of people's
lives, and new opportunities regularly appear to help perform various tasks. Cloud technologies serve to
solve many problems as a service. These services, which are mainly used according to our needs, consist of
various models according to their presentation. Modern methods and possibilities for the effective use of
cloud technologies are sufficiently explained in the article.

Keywords: cloud storage, private cloud, cloud services, Google tools, Google apps, Google Drive,
Google Docs, Google calendar, Google forms, Google Hangouts, Google Blogger.

Kirish. Bulutli texnologiyalar bu xizmatlarni tagdim etuvchi turli xil tushunchalarni o'z ichiga olgan
bitta katta tushunchadir. Masalan, dasturiy ta'minot, infratuzilma, platforma, ma'lumotlar, ish joyi va
boshgalar. Bularning barchasi nima uchun kerak? Bulutli hisoblash deb nimaga aytilmaydi? Birinchisi -
mahalliy kompyuterda oflayn hisoblash. Ikkinchidan, xizmatga aynigsa murakkab hisob-kitoblarni bajarish
yoki ma'lumotlar gatorini saglash buyurilganida, "kommunal hisoblash® (kommunal hisoblash).
Uchinchidan, bu kollektiv (targatilgan) hisoblash (gridcomputing). Bulutli hisoblashning kelajagi yordamchi
va targatilgan tizimlarga garaganda ancha katta.

"Bulut" atamasi kompyuter tarmog'i diagrammasidagi Internet tasviriga asoslangan metafora sifatida
yoki barcha texnik tafsilotlar yashiringan murakkab infratuzilma tasviri sifatida ishlatiladi.Internetning
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foydalanuvchilarga ma'lumotlarni gayta ishlashga bo'lgan ehtiyojlarini gondira olishiga umumiy ishonch
mavjud bo'lgan boshga texnologik tendentsiyalar. Bulutli texnologiyalar uchun eng muhim xususiyat
foydalanuvchilarning Internet-manbalarini notekis talab gilishidir. Ushbu notekislikni bartaraf etish uchun
yana bir oralig gatlam qo'llaniladi - serverni virtualizatsiya qilish . Shunday qilib, yuk virtual serverlar va
kompyuterlar o'rtasida tagsimlanadi.

Bulutli ma'lumotlarni saglash - Onlayn saglash modeli, unda ma'lumotlar tarmoqgda targatilgan
ko'plab serverlarda saglanadi va mijozlar, asosan uchinchi tomon tomonidan foydalanish uchun tagdim
etiladi. O'zining maxsus serverlarida ma'lumotlarni saglash uchun ushbu magsadlar uchun maxsus sotib
olingan yoki ijaraga olingan modeldan fargli o'laroq, serverlar soni yoki har ganday ichki tuzilishi umuman
mijozga ko'rinmaydi. Ma'lumotlar mijoz nuqtai nazaridan bitta yirik virtual serverni ifoda etadigan bulut deb
nomlangan holda saglanadi va gayta ishlanadi. Jismoniy jihatdan, bunday serverlar bir-biridan uzoqgroq, turli
git'alar joylashgan joyga gadar joylashgan bo'lishi mumkin. Cloud texnologiyalar xizmat sifatida ko’p
masalalarni yechish uchun xizmat qilmoqda. Asosan bizning talabimizga ko’ra foydalaniladigan bu
xizmatlar, ko’rsatilishiga ko’ra turlicha modellardan iborat.

Bulut xizmatining uchta modeli mavjud: dastur xizmat sifatida (SaaS), xizmat sifatida platforma
(PaaS) va xizmat sifatida infratuzilma (laaS). Bularning har biri o'z afzalliklari bilan bir gatorda turli xil
xususiyatlarga ega va foydalanuvchi o’zi va tashkiloti uchun eng yaxshi va zaruriy xizmatni tanlashni bilish
uchun SaasS, PaaS va laaS o'rtasidagi farglarni tushunish kerak.

Xizmatlarni tagdim etishning turli usullariga qo'shimcha ravishda, bulutli tizimlarni joylashtirishning
bir nechta variantlari mavjud:

Internet odamlar hayotining ajralmas gismiga aylandi va muntazam ravishda turli xil vazifalarni
bajarishga yordam beradigan yangi imkoniyatlar paydo bo'ldi. Yangilik - bu turli sohalarda qo'llanilishi
mumkin bo'lgan bulutli texnologiyalar: ta'lim, tibbiyot, logistika va boshgalar.

SaaS dasturiy ta'minotni o'rnatish, boshgarish va yangilash kabi zerikarli ishlarga sarflanadigan vaqt
va pulni sezilarli darajada tejab, xodimlar va kompaniyalar uchun ko'plab afzalliklarni beradi.

PaaS-dan foydalanish ko'plab afzalliklarga ega, shu jumladan:

v' llovalar sodda, igtisodiy jihatdan kamxarajat;

v" Moslashuvchan;

v Yuqori darajada mavjudlilik;

v" Zaruriy kodlash ishlarini sezilarli darajada kamaytirish;

v’ Biznes siyosat(jarayonlar)ini avtomatlashtirish;

v Gibrid modelga oson ko'chish.

Infratuzilma xizmat sifatida (laaS) deb nomlanuvchi cloud xizmatlari juda keng migyosli va
avtomatlashtirilgan hisoblash manbalaridan iborat. 1aaS - bu kompyuterlarga kirish, monitoring, tarmoq,
saglash va boshga xizmatlardan foydalanish uchun to'liq xizmatdir. laaS korxonalarga qo'shimcha hardware
va qurilamalarni to’lig ravishda sotib olishning o'rniga, talab gilingan va zarur bo'lgan resurslarni sotib
olishga imkon beradi

1-rasm. Infratuzilma xizmatlari

Bulutli xizmatlarning afzalliklariga umumiy holda alohida garab o'tamiz, ular asosan quyidagilardan
iborat:

1. Ma'lumotni saglash uchun siz gimmatbaho kompyuter va aksessuarlarni sotib olishingiz shart
emas, chunki hamma narsa "bulutda" saglanadi.

2. Kompyuterning ishlashi yaxshilanadi, chunki ofis ishlarida va boshga sohalarda bulutli
texnologiyalar masofadan turib dasturlarni boshgaradi, shuning uchun kompyuterda juda ko'p bo'sh joy
goladi.
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3. Har yili texnik xizmat ko'rsatish bilan bog'liq muammolar kamayadi, chunki jismoniy serverlar soni
doimiy ravishda kamayib boradi va dasturiy ta'minot doimo yangilanib turadi.

4. Dasturni sotib olish narxi kamayadi, chunki dasturni "bulut” uchun fagat bir marta sotib olish kerak
va bu hammasi, va ba'zida siz uni ijaraga buyurtma gilishingiz ham mumkin.

5. Bulutli texnologiyalar saglanadigan ma'lumotlar migdorida cheklovlarga ega emas. Aksariyat
hollarda bunday xizmatlar hajmi millionlab gigabaytni tashkil giladi.

6. Dasturlar avtomatik ravishda yangilanadi, shuning uchun yuklab olingan dasturlarda bo'lgani kabi,
bunga rioya gilishning hojati yo'g.

7. "Bulut" dan har ganday operatsion tizimda foydalanish mumkin, chunki dasturlarga kirish veb-
brauzerlar orgali amalga oshiriladi.

8. Yangi bulutli texnologiyalar sizga har doim hujjatlarga kirish huqugini beradi, chunki asosiysi
Internetning mavjudligi.

9. Yaxshi xavfsizlik va ma'lumotlarni yo'qotishdan himoya qilish, chunki yuborilgan ma'lumotlar
avtomatik ravishda saglanadi va nusxalari zaxira serverlarga tashlanadi.

Bulutdagi noqulayliklar albatta siz bilishingiz va e'tiborga olishingiz kerak bo'lgan bir gator
kamchiliklarga ham ega ularni garab chigamiz:

1. Internet mavjud bo'lmaganda kirish imkoni bo'lmaydi va agar u bo'Imasa, unda fagat kompyuterga
yuklab olingan hujjatlar bilan ishlash mumkin bo'ladi. Ta'kidlash joizki, Internet tez va sifatli bo'lishi kerak.

2. O'rnatilgan dasturga garaganda katta hajmdagi ma'lumotlarni uzatishda bulut xizmati asta-sekin
ishlashi mumkin.

3. Xavfsizlik kamdan-kam hollarda, lekin ko'p holatlarda Cloudzaxira nusxalarini yaratadi, shuning
uchun tashvishlanishga hojat yo'q.

4. Ko'pchilik sizga bir gator xizmatlarni tagdim etish uchun pul to'lashingiz kerakligidan xijolat
tortadi, ammo bu odamlar pul ishlashlari kerak bo'lgan biznes loyihadir.

Kompyuterlar va Internet ta'lim tizimiga bir qator vazifalarni bajarish jarayonini takomillashtirish va
osonlashtirish uchun yuqori imkoniyatlar yaratib berdi. O'quv jarayonidagi bulutli texnologiyalardan
quyidagi magsadlarda foydalanish mumkin:

1. Xodimlarning muhim hujjatlar bo'yicha hamkorligini tashkil etish, masalan, yillik reja yoki dastur.
Ularning har biri hujjatning gismi uchun javobgardir va agar kerak bo'lsa, barcha foydalanuvchilar sharhlar
goldirishlari va ma'lumotlarni to'ldirishlari mumkin.

2. Umumiy loyihaviy ish, shuning uchun o'gituvchi topshiriglarni talabalarga topshirishi,
majburiyatlarni baham ko'rishi va hisobotlarni tekshirishi, sharh berishi mumkin.

3. Bulutli texnologiyalar elektron kundalikni yaratish va har ganday yozma topshiriglarni uzatish
uchun ishlatilishi mumkin. Bu uy maktabiga boradigan yoki biron bir sababga ko'ra darslarni o'tkazib
yuboradigan bolalar uchun juda yaxshi tanlovdir.

Logistikada bulutli texnologiyalar transport va ombor logistika sohasida juda yaxshi imkoniyatlarga
ega. Bulutli texnologiyalar yordamida zanjirning barcha ishtirokchilari, ya'ni jo'natuvchi, operatorlar,
transport kompaniyasi va gabul giluvchining to'liq o'zaro ta'sirini ta'minlash mumkin. Ularning barchasi
gayerda bo'lishidan gat'i nazar, real vagt rejimida mulogot gilishlari mumkin. Bulutli texnologiyalardan
foydalanish quyidagi afzalliklarni taklif etadi:

« pudratchilar uchun ochiq tenderlar o'tkazish;

e eng muvaffagiyatli yo'nalishlarni aniglash;

o yetkazib berishni boshgarish;

e barcha transport ma'lumotlarini gayta ishlash va saglash;

e buyurtmalarni bajarish sifatini yaxshilash.

Dunyoda siz tez-tez ko'radigan bitta atama - bu XaaS yoki Hamma narsa xizmat sifatida. XaaS bu
yuqori darajadagi individuallashtirilgan, javob beradigan, mijozlar tomonidan to'liq nazorat gilinadigan
ma'lumotlar va takliflar - va ular loT quvvatlaydigan kundalik mobil telefonlar va termostatlar kabi
manbalar orgali tagqdim etiladigan ma'lumotlarni anglatadi. Bulut orgali hosil gilingan ma'lumotlardan
foydalangan holda, korxonalar tezroq innovatsiyalarni amalga oshirishi, mijozlar bilan munosabatlarni
chuqurlashtirish va mahsulotni sotib olishdan tashgari sotishni davom ettirishlari mumkin. XaaS avtonom
ragamli korxonaning muhim faollashtiruvchisidir.

Xususiy bulut - bu bitta tashkilot foydalanishi uchun mo'ljallangan infratuzilma, shu jumladan bir
nechta iste'molchilar (masalan, bitta tashkilot bo'linmalari), ehtimol ushbu tashkilotning mijozlari va
pudratchilari. Xususiy bulutga tashkilotning o'zi, shuningdek, uchinchi tomon (yoki ularning har ganday
birikmasi) egalik qilishi, boshgarishi va boshgarilishi mumkin va u jismonan ham, egasining
yurisdiktsiyasidan tashgarida ham mavjud bo'lishi mumkin.
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DaaS (Desktop-as-a-Service) har bir foydalanuvchiga boshqga dasturlarni sozlash va o'rnatish
gobiliyatiga ega bo'lgan standartlashtirilgan virtual ish stantsiyasini taqdim etadi. Kirish oddiy mijoz orqali
tarmoq orgali amalga oshiriladi, bu odatiy kompyuterdan smartfongacha (GoogleChrome OS) har ganday
narsa bo'lishi mumkin. CaaS (Communications-as-a-Service) - uchinchi tomon yechimlari yordamida bitta
korxona ishchilari o'rtasida barcha turdagi alogalarni (ovoz, pochta) tashkil gilish uchun dasturiy va apparat
vositalarining birikmasi. SaaS-ga alternativa S + S (Software + Services) deb nomlangan Microsoft
tomonidan targ'ib gilinadi va odatiySaaS va doimiy arzon dasturning kuchli tomonlarini birlashtiradi. Bu
keng targalgan dastur, ammo masofaviy xizmatlarga e'tibor qaratish kerak. Bulutli hisoblash jiddiy
texnologik tendentsiyaga aylanmogda - ko'pgina mutaxassislarning fikriga ko'ra, keyingi besh vyil ichida
bulutli hisoblash nafagat IT jarayonlarini, balki axborot texnologiyalari bozorini ham o'zgartiradi. Ushbu
texnologiya tufayli har xil turdagi qurilmalar, shu jumladan kompyuterlar, noutbuklar, smartfonlar va PDA-
lar foydalanuvchilari bulutli kompyuterlar provayderlari tomonidan taqdim etiladigan xizmatlar orgali
dasturlarga, saglash tizimlariga va hatto Internet dasturlarini ishlab chigish platformalariga Kkirish
imkoniyatiga ega bo'ladilar. provayderlar serverlarida joylashtirilgan holat. Yugorida aytilganlarning
barchasidan kelib chigib, xulosa gilish mumkinki, bulutli hisob-kitoblardan foydalanganda, axborot
texnologiyalari iste'molchilari kapital xarajatlarini sezilarli darajada kamaytirishi mumkin - ma'lumotlar
uzatish markazlarini qurish, server va tarmoq uskunalarini sotib olish, uzluksizlik va mavjudlikni ta'minlash
uchun dasturiy ta'minot echimlari - bu xarajatlar o'zlashtirilmaydi. bulutli xizmat ko'rsatuvchi provayder.
Bundan tashqari, axborot texnologiyalari infratuzilmasining yirik ob'ektlarininguzoq vagt qurilishi va
foydalanishga topshirilishi va ularning boshlang'ich narxining yuqoriligi iste'molchilarning bozor talablariga
moslashuvchan javob berish qobiliyatini cheklaydi, bulutli texnologiyalar esa hisoblash quvvatiga bo'lgan
talabga deyarli darhol javob berish imkoniyatini beradi. Bulutli hisob-kitoblardan foydalanganda, iste'mol
xarajatlari operatsion xarajatlarga yo'naltiriladi - shu bilan bulutli provayderlarning xizmatlari uchun to'lash
xarajatlari tasniflanadi.

Google asbob uskunalari biz Web texnologiyalaridan foydalangan holda o'z ishimizni osonlashtirish
imkoniyatini beruvchi ajoyib usullardan foydalanish imkonini beradi.

Asosan internet texnolgiyalarining rivojalanishi natijasida bir hujjat ustida bir vaqtning o'zida bir
nechta foydalanuvchi ishlash imkoniyatini beruvchi interenet tizimlari yaratila boshlandi. Bunday
tizimlarning hozirgi vaqgtga kelib bir nechtasi mavjud.Shu tizimlardan biri Google apps hisoblanadi.

Google apps ning asosiy asbob-uskunalari bilan tanishib chigamiz.Google asbob-uskunalari va
servislaridan foydalanish o'quv jarayonini va axborot ta'lim maydonini loyihalashtirish imkoniyatini beradi.
Veb muhitida Google Disk, Google Hujjatlar (matn, elektron jadval, tagdimotlar, grafik muharirlari), Google
tagvim (kalendar), Google formalari (so'rovnomalar yaratish), Google Hangouts (Messenger) Google+,
Google Blogger (saytlar yaratish) orgali o'quv jarayonini tashkillashtirish, boshgarish o'quv jarayoni sifatini
oshirishga sabab bo'ladi.

Hamkorlikda ishlash imkoniyatini beruvchi uskunalar majmuasi Google docs - Google Hujjatlar
(Google jadval, Google Forma, Google hujjat, Google tagdimot, Google rasm) deb umumiy nomlanib, uning
ichiga matn, elektron jadval, tagdimotlar, grafik muharirlari kiritish mumkin. Bir vaqtda bir hujjat ustida bir
necha foydalanuvchi ishlashi mumkin bo'ladi.

Foydalanuvchilar dunyoning ixtiyoriy nugtasidan internet tarmog'i orgali ularga taqdim etilgan hujjat
ustida ishlashlari mumkin bo'ladi.

Google taqvim (kalendar) vagtingizni rejalashtirishda, o'quv dars jadvalini tuzishda va talabalar bilan
gayta topshirish vagtlari, majlis va konferentsiyalar, tug'ilgan kunlarni eslatib turish va boshga imkoniyatlari
mavjud. Google tagvim sizning mobil telefoniz bilan ham integratsiyalashi mumkin. Google tagvimni bir
0'zingiz yoki guruh bo'lib shaklantirishingiz mumkin bo’ladi.

Google blogger yordamida o'zingizning shaxsiy saytingizni (blogingizni) yaratishingiz mumekin.
Masalan Tarix o'gituvchisining shaxsiy sayti. Bu yaratilgan saytga o'zingizning ilmiy-uslubiy ishlaringizni
joylashtirishingiz, talabalarga o'zingizning faningiz bo'yicha o'quv majmualarni maxsus bo'lim ochib yuklab
go'yishingiz mumkin. Fan bo'yicha bo'layotgan ilmiy yangiliklarni berib borishingiz so'rovnomalar
0’tkazishingiz mumkin bo'ladi.

Google Hangouts —kommunikatsiya elementi bo'lib, video, audio va kichik xabarlar yuborish
imkoniyatini beruvchi servis hisoblanadi. Google Hangouts orgali siz vebinarlar tashkillashtirishingiz
mumkin.Google apps ilovalari bepul bo'lib hech ganday litsenziya talab gilmaydi.

Google docs tizimida hujjatlar yaratish va ular ustida ishlash uchun gmail pochtasida ro'yxatdan o'tgan
bo'lish kerak. Google docs da yaratilgan hujjatlar bilan tanishishingiz uchun pochtangiz aynan gmail bo'lishi
shart emas.

Google docs bilan ishlashni boshlash uchun gmail pochtasiga kirish kerak.
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Google disk — bu shaxsiy hujjatlaringizni saglash imkoniyatini beruvchi virtual disk hisoblanadi.
Unga kirish bu rasmda ko'rsatilgan Diskni bosish orgali amalga shiriladi:

Virtual diskda joylashgan hujjatlarga Siz o'zingiz ko'rish (tahrirlash, kommentariyalar berish)
huguglaridan kelib chiggan holda boshga foydalanuvchilar bilan o'roglashishingiz mumkin.

Shuningdek Sizga boshga foydalanuvchi tomonidan berilgan hujjatlarni ko'rishingiz (tahrirlashingiz,
kommentariya berishingiz) mumkin bo'ladi. google docs da biror bir hujjatni yaratish uchun «SOZDAT»
tugmasini bosish kerak bo'ladi.

Google docs orgali siz:

» Matnlar bilan ishlaydigan hujjatni;

» Tagdimotlar yaratish imkoniyatini beruvchi hujjatni;

» Elektron jadvallar yaratish imkoniyatini beruvchi hujjatni;

« So'rovnomalar utkazish imkoniyatini beruvchi hujjatni;

+ Rasmlar bilan ishlash imkoniyatini beruvchi hujjatlarni yaratish imkoniyatini beradi.

"Google Docs” tugmasini bosganigizdan keyin MS Word hujjatining interfeysiga uxshagan hujjat
paydo bo'ladi. Bu hujjat ustida siz matnlarni tahrirlashingiz va saglashingiz mumkin bo'ladi. Bu muharrirda
ishlashingiz uchun sizdan fagat internet va brauzer bo'lishi talab gilinadi.

google docs — eng asosiy imkoniyatlaridan biri bu bir hujjat ustida bir nechta foydalanuvchi bir
vagtning o'zida sinxron yoki asinxron ko'rinishda ishlashi mumkin. Bir nechta foydalanuvchilar yaratilgan
bir hujjat ustida ishlashlarini tashkillashtirishingiz uchun hujjatning yugori o'ng tomonida “mactpoiiku
noctyma” tugmasini bosishingiz kerak bo'ladi.

google docs hujjati yaratilganda avtomatik ravishda hujjat yaratuvchisigagina hujjat ustida ishlash
huqugi beriladi. Lekin hujjat ustida ishlash hugugini o'zgartirish mumkin.Google docs yaratilgan hujjatlar
ustida ishlashning 3 pog'onali dostupi mavjud.Internetda hamma uchun yaratilgan hujjatga dostup ochiq
bo'ladi.

Bunda foydalanuvchi yaratilgan hujjat ustida ishlay oladi. Ishlay olish huquglari tahrirlovchi, izoh
goldiruvchi (izoh goldiruvchi fagat izoh goldiradi o'zgartirishlar kirita olmaydi) va fagat o'qish.

Bu usul orgali fagat kimda hujjatning havolasi (ssylkasi) mavjud bo'lsagina go'yida keltirilgan
huquglarda ishlashi mumkin:

*  “tahrirlovchi”

+ Fagat kommentariya (izoh) goldiruvchi

+ Fagat o'gish imkoniyati bilan hujjatdan foydalanish

Hammaga, fagat lokal holda tanlangan foydalanuvchiga taklif jo‘natilgan holdagina hujjatni
tahrirlashi, fagat izoh qoldirishi yoki fagat o'gishi mumkin bo'ladi.

Ikkinchi turdan fargi shundaki, bu yerda aynan gmail da pochtasi bor bo'lgan foydalanuvchining
elektron pochtasi kiritilgan holda unga tahrirlovchi rolini berish mumkin bo'ladi.

Hujjat ustida ishlash vagtida bir hujjat ustida ishlayotgan foydalauvchilarni ko'rib turishiniz mumkin
bo'ladi.Ya'ni bir vagtning o'zida kim nima ustida ishlayotga-nini ko'rib turish mumkin bo'ladi.Hujjat ustida
ishlash vagtida siz izohlar qoldirishingiz mumkin.Kiritilgan o'zgarishlar tarixini ko'rishingiz ham mumkin.

Agar sizning kompyuteringizda Word muharirida oldin yaratgan fayl mavjud bo'lsa, uni ham shu
diskga yuklashingiz mumkin va undan keyin bu hujjat ustida bir necha foydalanuvchilarni birgalikda
ishlashga jalb etishingiz mumkin bo'aldi.
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kafedrasi o‘qituvchisi

INTERPOLYATSION KVADRATUR FORMULALAR UCHUN ALGORITM VA
DASTURLAR

Ushbu magolada interpolyatsion kvadratur formulalar uchun algoritm va dasturlar tuzish o ‘rganildi.
Interpolyatsion kvadratur formulalar uchun algoritm va dasturlar metodlari o ‘rganib chiqildi va shular
asosida interpolyatsion kvadratur formulalar uchun algoritm va dasturlar tuzilgan.

Kalit so“zlar: gauss, integral, interpolyatsiya, kvadratur, ortogonal, funksiya, kvadratur formula.

AJITOPUTM U NPUJIOKEHUS AJ151 UHTEPTIOJISIIIUOHHBIX KBAJIPATYPHBIX
DPOPMYVYJI
B cmamve uzyuenwvl aneopummul u npocpammvl UHMEPROIAYUY K8AOPamypHwix gopmyn. Hccredosarol
aneopummuyeckue u nPoOSPAMMHble Memoobl UHMEPNOIAYUOHHBIX K8AOPAMYPHBIX (YOPMYI, HA UX OCHOBe
CO30aHbL ANCOPUMMBL U NPOCPAMMbL UHMEPNOTSAYUOHHBIX KEAOPAMYPHBIX (POPMYIL.
Kniouesvie cnosa: caycc, unmezpan, uwmepnonayus, Keaopamypd, OpPMOSOHANbHASL, (DYHKYUS,
KeaopamypHas popmyia.

ALGORITHM AND APPLICATIONS FOR INTERPOLATION QUADRATIVE FORMULA

Algorithms and programs for interpolation quadrature formulas were studied in this article.
Algorithm and program methods for interpolation quadrature formulas were studied, and algorithms and
programs for interpolation quadrature formulas were created based on them.

Key words: gauss, integral, interpolation, quadrature, orthogonal, function, quadrature formula.

Kirish. Buyuk matematik Gauss kvadratura nazariyasiga butunlay yangi va juda muhim g‘oyani
kiritdiki, u amaliy analizning tub sohalari rivojlanishi uchun asos bo‘lib qoldi. Faraz qilaylik, ba’zi bir

y= f (X) integrallanuvchi funksiya X o‘zgaruvchining uzliksiz oraliqni har bir nuqtasida emas balkim,

shu oraligda yotuvchi maxsus tanlangan Xq, X5, X3,..., X, nugtalarda berilgan bo‘lsin. Biz bu yerda fagat

chekli oraligni qaraymiz. Shuning uchun uni darhol normalab qo‘yamiz.
Oraligni

—1<x<1 0

ga keltiramiz va Xy, X5, X3,..., X, nuqtalar ham gaysikim, Y = f(X) funksiya berilgan
oraligda tegishli bo’lsin. Umuman olganda 1N ning katta bo'lishidan qat’iy nazar,

yi=f(x), Y. =F(X;). ..y, = 1E(Xn) 2

ordinatalar f(X) funksiyani aniglash uchun yetarli emas. Lekin biz f(X) funksiyani oraliq
nugtalari uchun integrallashga harakat gilamiz. Shu magsadda X ning darajali funksiyalaridan

foydalanamiz. Biz shunday N —1darajali Pn_l (X) ko‘phad topishimiz mumkinki, u ham X, nugtalarda

Y, qiymatga ega bo‘ladi. Odatda chekli ayirmalarni hisoblashda berilgan X = X, nugtalar teng
tagsimlangan qilib tagsimlanadi[1].

Gaussning g‘oyasi shundan iboratki, nuqtalarning holatini oldindan belgilamasdan o‘shanday sondagi
ordinatalar bilan yuqori aniglikka erishish mumkinligi kabi, bu yerda nugtalar shunday joylashtiriladiki,
natijada eng yaxshi natijalar olinadi. Bu yo‘lda Gauss kvadratur formulalarning nafagat eng yuqori aniglikka
erishdi, balkim bu jarayon ko‘phadlar bilan teng taqsimli interpolyatsiyalashda xavfdan ham xolidir.
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Qaysikim bu xavf u davrda ham ma’lum emasdi. Faraz gilaylik X = X interpolyatsiyalash nugtalari

tamoman erkin bo‘lsin va biz bu nuqtalarda

Yi: Y2, Y3:0 Y, qgiymatlami qabul giladigan

U= Pn_l(X) ko'phadni topamiz. Bu masalani hal giladigan formula Lagranjning interpolyatsion
formulasi sifatida ma’lum. U

Fa(X) = (X=x)(X=%;)...(x = X;). ®)

fundamental ko‘phadni qurishga va uni ketma-ket har bir N ta ikki hadliga bo‘lishga asoslangandir.
Shunday qilib biz quyidagi xossalarga ega bo‘lgan

_ R®
Qi (x) = F (x)(X—x)) (i=12,....n), (4)

X = X, nugtadan tashqari barcha X = X, nugtalarda nolga teng,
X = X: da esa birga teng. Agar i, —Kroneker simvolini kiritsak, ya’ni

1l acap i =k
QI (Xk) ik {0, azap i = k ) (5)

Ko‘phadni oldik. @Q; (X)

Bu holda qurish mumkinki,

Pn—l (X) - y1Q1 (X) + yzQz (X) to.t ynQn (X) :

(6)
Ko‘phad qo‘yilgan shartni

qanoatlantiradi: ya’ni X=X, nugtalarda Y Y=Y\

(k =12,...,n) giymatlari gabul giladi.

P (X) - ko‘phadning yagonaligi shu dalildan kelib chiqadiki , Ph_(X) ko'phad bilan
ikkinchi gipotetik Py_1(X) ko'phad o‘rtasidagi ayirma birga X = X, nugtalarda nolga aylanadi. Lekin
I:)n—l (X) - F_)n—l(x) ayirma ham yana n-1 darajali ko‘phad bo‘lib, u esa aynan nolga aylanmasdan
n-1 tadan tub ildizga ega bo‘lmaydi: bu esa Pn—l(x) = En—l (X) ekanligini bildiradi.

Endi agar biz P4 (X)) ni Y= f (X) funksiyaga yetarlicha yaginlashgan deb hisoblasak,

A=[ Paax=Y v ] QM g

hisoblasak, amaliyotda noma’lum f(X) egrilik ostidagi yuzaga ega bo‘lamiz. Berilgan ayrim

tagsimlangan X = X, nugtalar uchun Qk (X) ko‘phadlar bir giymatli aniglangan va shuning uchun ham
1
_[ Q(x)dx =y ®)
-1
aniq integrallar ba’zi bir sonli giymatlarga ega bo‘ladiki, qaysikim ular uchun jadvallar tuzish
mumkin.

Bizni gizigtiruvchi yuza uchun bu giymatlar tamoman Y = f (X) funksiyaning tabiatiga bog‘liq
emas.

Oldingi X=X, nugtalarni o‘zgartirmasdan yangi X = X1 qo‘shimcha nuqtani qo‘shamiz.

Qofshimcha X— X 1 ikki hadni kiritib, Qn+1 (X) - qo‘shimcha ko‘phadni hosil gilamiz. (4) ta’rifdan
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Qi (X) uchun kelib chigadiki, Qn+1 (X) ko‘phad Fn (X) ko‘phadga proporsionaldir, qaysikim
(X_ Xn+1) yangi ko‘paytuvchi gisqarib ketadi. Xuddi shunday yangi Y, ordinata ko‘paytiriladigan

vaznli W1 vaznli ko‘paytuvchi

1
[ Fedx
-1
aniq integralga proporsionaldir. Shunga o‘xshash, agar yangi
X= Xn+1’ Xn+2 U Xn+m (10)
nugtalarni ularni ordinatalari bilan Kkiritsak, u holda ularga mos
a)n_|_11 a)n_|_2 3 === a)n+m Va2n|al’
1
_ i
Wi = j I:n (X) §m—1(x) dx 11
—1
. . . . i .
integral bilan aniglanadi, bu yerda gm_l(x) ayrim M -1 darajali ko‘phadlardir. Ixtiyoriy
0 1 2 -1
§m+1(X) ko'phad, X, X, X7, ..., ' darajali funksiyalarning chizigli superpozitsiyasidan

iborat ekanligidan, agar Fn (X) quyidagi integrallarni ganoatlantirsa, bu hamma vaznlar avtomatik
ravishda nolga aylanadi.

1 1
j F (X)dx=0, ..., j F.()x™ dx =0 @)
-1 -1
hagigatdan ham bizning talablarimiz M = N gacha borib,
1
| F.0x* dx=0 (@ =012,...n-1)
-1

integral shartining bajarilishidir.
Natijada bizning boshida berilgan N ta nuqtani ixtiyoriy ravishda qo‘shsak ham baribir hech bir yangi
ordinata oldingi natijalarni o‘zgartirmaydi.

Oldingi natija shundan iboratki, xuddi biz 2N ta ordinata bilan ish ko‘rib, hagiqatdan esa biz N ta

ordinatadan foydalanamiz, yangi qurilgan ordinatalar esa hisoblanayotgan yuzaga hech nima tushmaydi.
2n

Bu jarayonda biz A= zyk Wy yig‘indiga N ta hadni tejaymiz. Bu fikrlashlar yuqoridagi
k=1

mulohazalar uchun yetarlicha emasdir. To‘ligroq bo‘lishi uchun quyidagi mulohazani tavsiya etamiz.

Hagigatdan ~ ham  yangi Xni1r X2 X0 nugtalarning  berilishi  nafagat
Qi (X) (m=L12,...,n) vyangi ko‘phadlarni qo‘shadi, hatto oldingi Q x) (1=212,...,n)
X— Xnim

ko‘phadlar ham of‘zgaradi: har bir yangi Xn+m nugta Q. (X) ga qo‘shimcha X
i~ n+m

ko‘paytuvchini kiritadi[2].
Shunday qilib, yangi M ta X 1y X121++3 Xyem nugtalarning kiritilishi oldingi Q. (X) ko‘phadni

* X—X X—X X—X
Qi (X) — Qi (X) n+l | n+2 n+m , y
Xi - Xn+l Xi - Xn+2 Xi - Xn+m (14)

107



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

ko phadga aylantiradi.

Yugqoridagi mulohazalarning haqiqat ekanligi shakli o‘zgartirilgan Qi (X) ko‘phadlarning quyidagi
xossalarga ega ekanligidan kelib chigadi:

P Q' (¥) =3 (k=12,.,n).
20, j_lle(x) dx = I_llQi (x) dx =

endi bu xossalarni isbotini ko‘ramiz.
Birinchi xossa bevosita (&) munosabatdan kelib chigadi. Ikkinchisi uchun esa

Xi = Xpik Xi = Xk

dan foydalanamiz.
Bundan shuni xulosa gilamizki, (05) tenglikning o‘ng tomonidagi qo‘shimcha ko‘paytuvchilarni

i i
ko‘paytirishni 1-— Cf m—1 (X) ko‘rinishda tasvirlash mumkin ekan, bu yerda fm_l(x) - m-1

darajali ko‘phad. (13) shartning kuchiga asosan 2° - tenglik bajariladi. Isbotlangan 1° va 2° lar ko'rsatadiki
yangi ordinatalar oldingi olingan natijalarni o‘zgartirmaydi.

Muhimrog‘i shundan iboratki, bizlar qo‘shimcha Yp,11 Yni2s+-+1 Yo, ordinatalarni bilishimiz shart

emas.
. n

A=) Yo,

k=1

yigindi N ordinata yordami bilan shunday aniglikdagi yuzani beradiki, agar biz 2N - ordinata olsak
ham o‘zgarmaydi.

(13) - tipdagi integral shart ortogonallash sharti deyiladi. Biz ko‘rsatamizki, Fn (X) ko‘phad

1 2 n-1 . . . . . .
:L X, X,.,X darajali funksiyalarga ortogonaldir. Bunday shartlarni oldin ortogonal funksiyalar

sistemasini ko‘rib chigganda o‘rganganmiz.
Biz Yakobi ko‘phadlarini tekshirib chiqdikki, u (2.13) shart ma’nosida ko‘phad darajasidan past
bo‘lgan barcha X ning darajalariga ortogonallik xossalariga egadir. Ammo ortogonallik sharti umumiy

holda yana ,O(X) vazn ko‘paytuvchini ham integral ostiga oladi. Faqat maxsus hollarda “Lagranj
ko‘phadlari” da bu vazn ko‘paytuvchi birga teng bo‘ladi va shunday qilib, ortogonallik oddiy ortogonallikka

aylanib goladi. Shunday qilib, Fn (X) funksiyani tanlash masalasi hal gilinadi:
Gauss metodi Fn (X) ni N - Lagranj ko'phadlari bilan mos qo‘yishni talab giladi: bu ko‘phad

ildizlari bizga shunday nugtalarni beradiki, qaysikim f (X) funksiya qiymatlari berilgan bo‘ladi. €

koeffisentlarning sonli giymatlari bilan birga shu ildizlarning juda aniq jadvallari borki, u (2.8) formula bilan
hisoblanadi.

Bizga ma’lumki, [a, b] da N nugtali interpolyatsion formulaning
b n
[ POYT YA~ D" AT (%), )
a k=1

tugun nugtalari [a, b] oraliqda qanday joylashganliklaridan qat’iy nazar, (n_l)— darajali
ko‘phadlar aniq integrallanishi qaraladi. Chekli [a, b] oralig va ,O(X) =1 uchun Gauss quyidagi

masalani qaragan edi. Xj, X5,..., X, tugunlar shunday tanlanganki, (15) formula mumkin gadar darajasi
eng yuqori bo‘lgan ko‘phadlarni aniq integrallasin. (15) formula N ta parametr - tugunlarni maxsus ravishda
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tanlash yo‘li bilan uning aniqlik darajasini N birlikka ortirishni kutish mumkin. Hagigatdan ham

Xy X5,..y X, tugunlarni maxsus ravishda tanlash orqali (15) formulaning darajasini 2n -1 dan

ortmaydigan barcha f(X) ko‘phadlar uchun aniq bo‘lishga erishishni Gauss ko‘rsatdi. Qanchalik

Gaussning natijasi ixtiyoriy oralig va vazn funksiyalar uchun umumlashtirildi. Bunday formulalar Gauss
tipidagi kvadratur formulalar deyiladi [3].

Qulaylik uchun X, tugunlar o‘rnida @, (X) = (X - Xl)(X - XZ)...(X — Xn) ko‘phad bilan ish
ko‘ramiz. Agar Xy lar ma’lum bo‘lsa, u holda @, (X) ham ma’lum bo‘ladi va aksincha. Lekin X, larni
topishni I, (X) ni topish bilan almashtirsak , u holda biz @, (X) ni ildizlari haqiqiy, har xil va ularning
[a, b] oraliqda yotishini ko‘rsatishimiz shart.

Teorema. (1) kvadratur formula darajasi 2n-1 dan ortmaydigan barcha ko‘phadlarni aniq

integrallashi uchun quyidagi shartlarning bajarilishi zarur va yetarlidir: 1) u interpolyatsion va 2) @, (X)

ko‘phad [a, b] oraligda p(X) vazn bilan darajasi N dan kichik bo‘lgan barcha Q(X) ko‘phadlarga
ortogonal bo‘lishi kerak.
b

[ P()@,(0Q(x)dx=0

Isbot. Zarurligi. Faraz gilaylik, (15) formula darajasi 2n-1 dan oshmaydigan barcha ko‘phadlarni
aniq integrallasin. U holda u interpolyatsiondir. Endi darajasi N dan kichik bo‘lgan ixtiyoriy Q(X)

ko‘phadni olib, f(X) =, (X)Q(X) deb olamiz. Shuning uchun ko‘rinib turibdiki, f(X)

darajasi 2n-1 dan ortmaydigan ko‘phad. Shuning uchun ham uni (1) formula aniq integrallaydi:
b

| PO9@,(0Q00dx = > A, (6)Q0%).

a

Bu yerda, W, (Xk) =0 (k =1, n) ni hisobga olsak (16) tenglik kelib chigadi, chunki

r(X) darajasi N dan kichik ko‘phad va (15) formula interpolyatsiondir[4].

Yetarliligi. Faraz gilaylik (1) formula interpolyatsion va w, (x) ko‘phad darajasi n dan kichik bo‘lgan
barcha ko‘phadlarga p(x) vazn bilan ortogonal bo‘lsin. Endi (15) formula darajasi 2n-1 dan ortmaydigan
barcha f(x) ko‘phadlarni aniq integrallashini ko‘rsatamiz. Hagiqatdan ham f (x) ni w, (x) ga bo‘lib,

f(x) = wp,(x)Q(x) + r(x) 17)
ni hosil gilamiz, bu yerda Q(x) va r(x) larni darajalari n dan kichik. Bu tengliklarning har ikkala
tomonini p(x) ga ko‘paytirib, a dan b gacha integrallaymiz:
b b b
[ s = [ panewa+ [ repe ¢x
a a a
Teorema shartiga ko‘ra o‘ng tomondagi birinchi integral nolga teng, ikkinchi integral esa
[P r(0)p(x)dx = Yy Agr(x). Chunki r(x) daarajasi n dan kichik ko‘phad va (15) formula

interpolyatsiondir.
Demak,

J P00 TO0dx=3" Ar(x),

lekin (17) gako‘ra F'(X) = T (X) . shuning uchun
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b

J POOTO0dX = AT (X)),

Shu bilan birga teoremaning yetarli sharti isbot bo‘ldi.

a, (X) ko‘phad ,O(X) vazn bilan [a, b] oraligda darajasi N dan kichik bo‘lgan barcha
ko‘phadlar bilan ortogonal va bosh koeffisenti birga teng bo‘lishi uchun ish natijalariga ko‘ra, bunday

a, (X) ko‘phad yagona hamda uning ildizlari haqiqiy, har xil va [a, b] oraliqda yotadi. Demak, agar

,O(X) vazn [a, b] oraligda o‘z ishorasini saqlasa, u holda har bir n :1121 ----- uchun 2n-1

darajali ko‘phadlarni aniq integrallaydigan yagona kvadratur formula mavjud.

Teorema-2 Agar p(x) vazn [a,b] oraligda o‘z ishorasini saqlasa, u holda x, va A, lar ganday
tanlanganda ham (15) tenglik 2n darajali barcha ko‘phadlar uchun aniq bo‘la olmaydi.

Isbot. Kvadratur formulaning tugunlarini x;, x,, ....., x,, lar orqali belgilab, quyidagi

fO) = wi(x) = [(x = %) (x = %) oo (x — %) |2
2n- darajali ko‘phadni qaraymiz.
Ko‘rinib turibdiki, (1) formula bu ko‘phad uchun aniq emas, chunki
b

fp(x)w,zl(x)dx > 0

a
va ixtiyoriy A koeffisentlar uchun  Y7_; Apw2(x;) = 0.
Gauss tipidagi kvadratur formula koeffisentlarining xossasi. Gauss tipidagi kvadratur formulaning

2
barcha koeffisentlari A; musbatdir. Hagigatdan ham, 2n-2 darajali f(x)=<p,§'n(x)=2’_l—;?

Ko‘phad uchun quyidagi tengliklar bajarilishi ayondir. Bu ko‘phad uchun Gauss tipidagi formula aniqdir:
b
[ 6@ 0 Grx = Anlon P
a

b 2
Bundan: 4, =L LOTAOE  (1q)

Oz navbatida bundan barcha A;, larning musbatligi kelib chigadi [5].
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BO’RONOVA Gulnora Yodgorovna

Buxoro davlat universiteti
“Axborot tizimlari va ragamli texnologiyalar”
kafedrasi o’qituvchisi

ROBOTOTEXNIKA TO GARAKLARIDA LEGO EDUCATION TO PLAMLARI
VOSITASIDA O QUVCHILARDA KREATIVLIK, TADQIQOTCHILIK
KOMPETENSIYALARINI SHAKLLANTIRISH

Ushbu magolada robototexnikani o qitishni tashkil etishda umumiy o'rta ta’lim maktablari oldida
turgan muammolarni Lego Education to plamlari orgali bartaraf etish bo’yicha samarali usullar batafsil
bayon etilib, robototexnika ta’limi vositasida o quvchilarda tadgigotchilik kompitensiyalarini rivojlantirish
masalalari tahlil gilingan. Shuningdek, magolada ta’lim robototexnikasini joriy etishda zarur bo’lgan
vositalarning virtual ko"rinishlari muhokama gilingan.

Kalit so'zlar: robototexnika, Lego Wedo 2.0, Lego Mindstroms NXT Education, Lego Digital
Designer.

FORMING STUDENTS' CREATIVITY AND RESEARCH COMPETENCES IN ROBOTICS
CIRCLES WITH THE HELP OF LEGO EDUCATION SETS.

This article describes in detail the effective methods of solving the problems faced by general
secondary schools in the organization of robotics education through Lego Education sets, and the issues of
developing research competencies in students through robotics education. analyzed. The article also
discusses the virtual views of tools necessary for the introduction of educational robotics.

Keywords: robotics, Lego Wedo 2.0, Lego Mindstroms NXT Education, Lego Digital Designer

®OPMUPOBAHUE TBOPYECKUX U UCCJIEAOBATEJbCKUX KOMIIETEHIIAM
YUYAHIUXCS B KPYKKAX POBOTOTEXHUKHA C MOMOUBIO HABOPOB LEGO
EDUCATION.

B oannoii cmamwve noopobno paccmompeinvt 3¢hghekmusnvle Memoovl peuterusi npooaemM, CMOUUX
nepeo  obweodpaz08aAMenbHLIMU  WKOAAMU NPU  OP2AHU3AYUU  POOOMOMEXHUYECK020 00paA306anus ¢
nomowpio Habopos Lego Education, u npoananusuposanvl 80Npocsl GOpMUpo8anus UCCied08amenbcKux
KOMNEemeHyuti  yu4awuxcs nocpeocmeom pobomomexuuieckoeo obpazoeanus. Taxoce 6 cmambe
PAcCMampugalomes  GUPMyanbible NPeOCmAasietus UHCIMPYMEHMO8, HeoOX0OUMbIX 015  GHeOpeHUs.
06pazosamenbHOU poHOMOMEXHUKU.

Knwouesvie cnosa: pooomomexnura, Lego Wedo 2.0, Lego Mindstroms NXT Education, Lego Digital
Designer

Kirish. O zbekiston Respublikasidagi shiddatli igtisodiy o’zgarishlar ta’lim tizimini rivojlantirish
uchun jahon miqgyosida keng yo'l ochib bermoqda, zamonaviy informatsion texnologiyalarning tezkor
rivojlanishi, global telekommunikatsion texnologiyalarning takomillashib borishi elektron ta’lim muhitida
o'quvchilarning ta’limga bo’lgan yondashuvini kreativligini va tadgigotchilikka alogadorligini talab
etmoqgda. Bugungi kunda umumiy o'rta ta’lim muassasasi pedagoglarini muhim kasbiy vazifalaridan biri
zamonaviy dunyoning innovatsiyalariga moslashish, doimiy yangilanuvchi jamiyat hayotiga yosh avlodni
tayyorlash va uni zamon talablariga muvofiq takomillashtirish jarayonlarida faol ishtirok etish gobiliyatini
rivojlantirish hisoblanadi.

Sanoatning, xususan, mamlakatning iqtisodiy rivojlanishi inson resurslarining kreativ gobiliyatlardan
foydalanishiga bog’lig. Shu bilan birga, kreativ tadgigotchi odamlarni shakllantirish ta’lim tizimining eng
muhim vazifalaridan biridir. Kreativlik, tadgigotchilik har ganday faoliyatda shaxsning yangi, original
g oyalarni yaratish qobiliyatini anglatadi. Shu bilan birga, kreativlikni rivojlantirish jarayoni turli faoliyat
sohalariga xosdir.

Robototexnika - bu inson faoliyatining turli sohalarida amalga oshirish uchun aglli avtomatlashtirilgan
texnik tizimlarni ishlab chigish va ishlatish bilan shug ullanadigan amaliy fan. Maktabda robototexnika - bu
bolalarni zamonaviy yuqori texnologiyali turmush tarziga tayyorlashning ajoyib usuli [1,2].
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Asosiy gism. Zamonaviy robot tizimlari mikroprotsessorli boshgaruv tizimlarini, harakat tizimlarini
0'z ichiga oladi, ilg'or sensorli dasturiy ta'minot va o'zgaruvchan atrof-muhit sharoitlariga moslashish
vositalari bilan jihozlangan. O’z navbatida, bu fan o'quvchilarda alohida turdagi mantigni, fikrlashni
rivojlantirish imkoniyatini oshiradi.

Kreativ g oya asosida modelni qurish va yasash

!

P Modelni harakatini dastur yordamida

boshqarish

P Modelni sinovdan o'tkazish

Y

¢

1-sxema. O quvchilarda tadgigotchilik kompitensiyalarini shaklantirish bosgichlari

Amalda, muhandislik fikrlash degan narsa mavjud - bu yangi yuqgori samarali, ishonchli, xavfsiz va
estetik uskunalarni ishlab chigish, yaratish va ishlatish, ilg or texnologiyalarni ishlab chigish va joriy etish,
takomillashtirishga garatilgan maxsus, professional fikrlashdir. Muhandislik faoliyati mahsulot sifati va
ishlab chigarishni tashkil etish bilan bog’lig. Muhandislik tafakkurida asosiy narsa - bu aniq texnik,
texnologik, ishlab chigarish va tashkiliy-boshgaruv muammolari va vazifalarini texnik vositalar yordamida
hal gilish, eng tejamkor, samarali va sifatli natijalarga erishish uchun innovatsiyalarni rag batlantirish va
joriy etishdir.

Hozirgi vagtda ta’lim robototexnikasi tobora muhim va dolzarb yonalishlardan biri bo’lib bormoqda.
O’quvchilar robotlarni yasash jarayoni- muhandislik tafakkurining shakllanishi va rivojlanishi jarayoni.
Ta'lim robototexnikasini joriy etish orgali o quvchilar robotlar yaratish, robot qurilmalarini loyihalash va
dasturlash boyicha bilimlari shakllantiriladi va natijada har yili jahonda o tkazib kelinayotgan robototexnika
musobagalari, tanlovlari, olimpiadalari, konferentsiyalarida gatnashish hamda tajriba orttirishlari mumkin.
Robototexnika muhandislik va texnik ta’limning bir gismi bo’lib bu fan o’quvchilarda tadgigotchilik va
kreativlik kabi muhim sifatlarni rivojlantirishga asos bo'ladi. Bugun umumiy o'rta ta’'lim maktablaridan
boshlab robototexnika ta'limi ommalashtirishga faol kirishishimiz zarur.

Robototexnika o quvchilarni kompyuter fanlari, matematika, texnologiya va fizikaga asoslangan ilg or
bilimlarni amalda go'llash va sinovdan o'tkazish kabi muhim tajribani shakllantira oladi. Bunda asosiy
magsad — o’sib kelayotgan yosh avlodni kichik maktab yoshidan boshlab robot konstruktorlari yordamida
muhandislik tafakkurini, kreativlik, tadgigotchilik faoliyatini shakllantirish va rivojlantirish tizimini
yaratishdan iboratdir[3].

Har bir davlatning jahon igtisodiyotidagi o’rni va ahamiyati uning ganchalik yuqori texnologiyalarga
ega ekanligi, muhandislik texnik ta’lim muammolariga ganchalik e tibor garatilayotganiga bevosita bog’lig.
Aynan muhandislik texnik ta’limning fan va ishlab chigarish bilan integratsiyalashuvi ta’lim asoslaridan,
to g'rirog’i bog cha va maktabdan boshlab dinamik tizim yaratishi kerak.

Jamiyat taraqgiyotining hozirgi bosgichi texnika va texnologiyalarning jadal rivojlanishi bilan
belgilanadi. Ragobatbardosh mahsulotlar yaratish va yugori malakali kadrlar tayyorlash uchun doimo yangi
g oyalar zarur. Zamonaviy ta’lim faoliyati o quvchilarning ijodiy salohiyatini ro"yobga chigarishning zaruriy
sharti bolib xizmat giladi.

O'quv robototexnikasining boshlang’ich davrida Lego Education to plamlari yordamida qurish va
yasashni o'rgatishga hamda elementar dasturlashning asosiy tamoyillarini o°rganishga asoslangan.
Boshlang ich robototexnika mashg ulotlarida individual, juftlikda yoki jamoada ishlash orgali o quvchilar
o zlarining modellarini yaratishi va dasturlashi, tadgiqot o'tkazishi, hisobotlar yozishi va ushbu modellar
bilan ishlashda yuzaga keladigan g oyalarni muhokama gilishni o rganishlari mumkin.

Lego Education to plamlarining boshlang’ich robototexnikani o rgatishga mo'ljallangan to plami bu
Lego WeDo02.0 bo’lib u orgali 7-11 yoshdagi o quvchilar tayyor konstruktorlardan foydalanib yangi
loyihalar yaratishi mumkin.
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Lego WeDo 2.0 o"quvchilarga kurslararo loyihalar uchun ko rsatmalar, vositalar va topshiriglar berish
orgali yosh tadgigotchilar, muhandislar, matematiklar va hatto yozuvchi sifatida ishlash imkonini beradi.

O quvchilar tayyor modellarni yig adilar va dasturlaydilar, so'ngra ulardan fan, texnologiya,
matematika va nutgni rivojlantirish kurslarida mohiyatan mashqglar bo’lgan topshiriglarni bajarish uchun
foydalanadilar[4].

Lego WeDo 2.0 konstruktori o quvchilarga mashinalar va hayvonlarning modellarini yaratishga,
mahsulotning harakatlarini dasturlash imkonini beradi.

Robototexnikani ogitishda o quvchilarning ixtiyoriy ishtiroki asosida har bir umumiy o'rta ta’lim
maktabida to graklarni tashkil etish mumkin. To garak dasturini ishlab chigish odatda ta’lim muassasasining
moddiy texnik bazasidan kelib chiqib to'garak rahbari tomonidan tuziladi. Ko pincha ogituvchi ta’lim va
ragobatbardosh robototexnikani ajratib turadi, ammo shuni ta’kidlash kerakki, robototexnika sohasida
maktabda o qitiladigan hamma bilimlar ta’lim robototexnikasiga asoslanadi. Biz ta'lim robototexnikasining
3 yo nalishini ajratib ko rsatamiz:

1.Muhandislik va texnologiya — bolalar ixtirosini, dizaynini, ijodkorligini, fikrlash gobiliyatini
rivojlantiradi.

2.Tabiatshunoslikda robototexnika: BEAM (biologiya, elektronika, san"at, mexanika) robotexnikasi.

3.Sport robototexnikasi.

O qgituvchining asosiy ta'lim vositasi ma'lumoti va tayyorgarlik darajasini, shuningdek, ta’lim
tashkilotining moddiy-texnik ta minotini hisobga olgan holda tanlangan yo nalishlar asosida tuzilgan
to"garak dasturi robot dizaynerlari, dasturiy ta'minot, kompyuter texnikasi birgalikda robototexnika bo’yicha
ta’lim dasturini ishlab chigish ushun poydevor vazifasini bajaradi. To garakni samarali tashkil etish uchun
bugungi kunda juda ko plab konstruktorlardan birini (maktab byudjeti doirasida) diggat bilan va puxta
tanlash kerak. Lego WeDo, Lego Mindstorms NXT, Lego Mindstorms EV3, Fischertechnic, Tetrix, Arduino
to'plamlaridan birini to'garak ishtirokchilarini yosh toifasini hisobga olgan holda tanlash kerak.
O quvchilarning yoshiga qgarab jihozlarni sotib olish juda muhim. Lego ko pincha boshlang ich maktabda
go'llaniladi, o'rta va yuqori sinf o'quvchilari uchun Arduinoni tanlash mantigan to'g'ri bo’ladi.
Maktablarning moliyaviy imkoniyatlari cheklangan holatda to garak o qituvchilari o zlarida mavjud bo"lgan
buyumlar bilan ganoatlanib, mavjud jihozlar boyicha dasturlar ishlab chigib, mavjud binolar — informatika,
fizika laboratoriyasi, 0’quv xonalariga moslashgan holda o quv jarayonini tashkil etishlari mumkin. Milliy
ta’lim dasturi talablari asosida yangi yo nalish robototexnikani joriy etish orgali o quvchilarni texnik
ijodkorligi rivojlantirish imkoniyatiga ega bo’lamiz. Dasturni tuzishda to'garak rahbari Lego
konstruktorlarning tayyor ta’lim shablonlaridan foydalansa samarali bo’ladi. Konstruktorning bunday
shablonlari mualliflar tomonidan konstruktor bilan birga ishlab chigarilgan dasturiy ta’minotga kiritilgan
texnologik xaritalar asosida mashgulotlarni tashkil etishni nazarda tutadi.

Ko pgina bolalar uchun amaliy tajriba bo’Imasa, mashg ulotlarning birinchi bosgichi zarur bo’lib,
unda ular gismlarni ulashning har xil turlari bilan tanishadilar. Kelajakda esa to garak ishtirokchilari Lego
WeDo yo'rignomalaridan chetga chiqgib, o'zlarining kreativ g oyalarini ishga solishlari mumkin, bu esa
kelajakda ularga mutlago yangi modellarni yaratish imkonini beradi. O’z modelini yaratish bo’yicha
bilimlardagi bo“shliglarni o quvchi mashg ulotlar jarayonida o’sib borayotgan faolligi va qgizigishi bilan
to Idirib boradi, bu esa darslarni yangi samarali darajaga olib chigadi.To garak mashg ulotlarini tashkil gilish
uchun Lego Education kompaniyasi to garak rahbarlari uchun "Oqgituvchi uchun kitob" uslubiy tavsiyalar
boyitilgan elektron kitobini taklif giladi.

Bolalar o”quvchilar stollarida juft bo’lib ishlashdi. Har bir juftlik 0°z ragamlangan konstruktoriga ega
edi. Ish joyi dizaynerning tafsilotlarini hisoblash uchun maxsus quti konteyner bilan jihozlangan
bo'ladi.O qgituvchining ish joyi esa LEGO ® WeDo ™ PervoRobot dasturi o'rnatilgan kompyuter,
elektrlashtirilgan ko' rgazmali doska va proyektor bilan jihozlangan bo"ladi.

Birinchi dars dizayner va uning dasturiy ta'minoti bilan tanishishga bag ishlandi. Bolalar
konstruktorning detallarini sanash orqali Lego WeDo 2.0 detallarini o'rganishadi. O'qituvchi “O’qituvchi
kitobi” bo'limidan ishlab chiqilgan muallifning LEGO® 9580 Brick List tagdimoti yordamida doskada Lego
WeDo 2.0 detallarini namoyish etish orgali o quvchilarga ularni tanishtiradi. Bu esa kelajakda konstruktor
dasturiga kiritilgan terminologiyadan foydalanish orgali barcha detallar nomlarini talaffuz gilish, faoliyatni
rejalashtirish va aks ettirish, 0"z loyihalarini tagdim etish va himoya qilish uchun zarur bilimga aylanadi.

Lego WeDo konstruktori asosidagi keyingi mashg ulotlarda to plamining modellarini loyihalash va
dasturlash uchun tayyorgarlik gismi sifatida birinchi gadamlarni qo’yish mumkin. Bu mashg ulot jarayonida
to'garak rahbari to'plam asosida yaratiladigan modellar va ularni kodlash jaryonlari bilan tanishtiradi.
Dasturning ushbu bo’limining magsadi o quvchilarni qurilish mexanizmlari va dasturlash asoslari bilan
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tanishtirishdan iborat. Mashg ulotlarning keyingi bosgichlarida o quvchilar har bir darsda kichik loyiha
ishlarini yasash, dasturlash va sinovdan o'tkazish kabi uzluksiz ta’lim jarayoni bilan davom ettirishadi.

=) Komnnexr sanan

=
W
A
t&-

1-rasm. Lego WeDo 2.0 konstruktori yordamida yaratiladigan modellar ko rinishi

Lego WeDo 2.0 konstruktori asosida 12 ta loyihani yaratish model ko rinishlari 1-rasmda ko rsatilgan
bo’lib, o’quvchi keyingi mashg ulotlar davomida bu loyihalar ustida mustaqil ishlaydi. Odatda juftlik
shaklida o quvchilar ushbu loyihani birgalikda yasash va kodlashni amalga oshirishadi. Lego WeDo 2.0
konstruktori yordamida ishlash jarayonida bola quyidagi faoliyat natijalariga ega bo’ladi:

- mashinada harakatni uzatish va energiyani aylantirish jarayonining asosiy mexanizmlarini,
shu jumladan tutgichlarni, tishli uzatmalarni va kamar uzatmalarini o"zlashtiradi;

- kamera, chuvalchang va toj tishli uzatmalar yordamida murakkabroq harakat turlari bilan
tanishadi;

- harakat tezligining ortishi va kamayishiga, aylanish yo"nalishiga bog'ligligini kuzatadi;

- dastur kodini bloklar yordamida tuzishni o'rganadi, ya'ni dasturlarni vyaratish va
0 zgartirishni mashq qildi, tuzilgan dasturlar yordamida mexanizmlarni boshgarishni o’rgandi;

- harakat mexanizmlarini loyihalashtirdilar, 0’z ishlarini dasturlashtirdilar, modellarni amalda
sinab ko'rdilar, tajriba o"tkazdilar, tadqiq gildilar va xulosalar chigardilar.

Shu magsadda LEGO Education WeDo to'plami dasturiy ta’minotining “Birinchi qadamlar”
bo‘limidan foydalanish mumkin.

Harakat mexanizmlarini ishlab chigish va ularni dasturlash quyidagi ketma-ketlikda amalga oshirildi:

Har bir loyihani amalga oshirishda tadgiqot va eksperiment usulidan foydalanilgan. Modellar
tuzilgandan so"ng, majburiy bosgich muhokama gilish, harakat mexanizmlarini nomma-nom sanash, yig ish
va dasturlash mexanizmini ishlab chigish, tadgigot va xulosalar bosqgichlarini amalga oshirish juftliklardan
talab gilinadi. Bolalar gabul gilingan atamalardan foydalanishni, 0’z harakatlarini va modellar ishini
tushuntirishni o’rganadilar. Darsda muammoli vaziyatni hosil gilishda to’garak rahbarlari uchun uslubiy
go’'llanma sifatida tavsiya etilgan o qgituvchi uchun "O’gituvchi uchun tavsiyalar" kitobidan foydalanish
tavsiya etiladi.

To garak dasturining uchinchi, asosiy bo'limi harakatning o'rganilgan mexanizmlari asosida
konstruktor modellarini qurish deb ataladi. To'plam 12 ta vazifani 0z ichiga oladi. Har bir topshirigda
talabalar texnologiya, qurish va dasturlash bilan shug ullanadilar. Barcha topshiriglar animatsiya va
bosgichma-bosgich yig'ish bo’yicha ko rsatmalar bilan ta’minlangan. Konstruktor bilan ishlashning ushbu
bosgichida bolalarning ish joylarini modellarni yig'ish bo’yicha individual ishlash uchun netbook bilan
ta'minlash kerak. Endi har bir juft bola 0"z konstuktoriga mos dastur kodini tuzishi talab etiladi [5,6].

12 ta LEGO® Education modellarining har biri endi 4 bosqichdan iborat edi:

- juftlikda ishlash;

- dizayn yaratish;

- yo'rignoma asosida ishlash;

- dastur tuzish;

Juftlikda ishlashda to’plam gahramonlari Masha va Maks ishtirokidagi gizigarli tagdimotlar o zaro
munosabatlarni o'rnatishda muhim hisoblanadi. O quvchilar to’plam gahramonlari orgali o zlarini
bilimlarini oshirish imkoniyatiga ega bo’ladilar. Maks va Masha ishtirokidagi animatsiyalardan darsni
tushuntirish, o’quvchilarni gizigtirish, dars mavzusini muhokama qilishda foydalanish orgali bolalarda
hamkorlikda ishlash bo"yicha gizigish paydo bo’ladi.
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2-rasm. Robotning harakat mexanizmlarini ishlab chigish ketma-ketligi

Dizayn yaratish o'quv materialini o'zlashtirish miya va qo’llar "birgalikda" ishlaganda yaxshiroq
natija berishi olimlar tomonidan isbotlangan. LEGO®WeDo™ to plami amaliy organish tamoyili asosida
ishlaydi, bunda avval bola magsad qo’yadi, so'ngra bosgichma-bosgich ko rsatmalar yordamida modelni
yaratadi.

Yo'rignoma asosida ishlash bosgichida o'quvchilar modelning hatti-harakatiga uning dizayni
0°zgarishi ganday ta’sir gilishini o'rganadilar. Ularni gismlarini almashtiradilar, hisob-kitoblar, o’lchovlar
giladilar, hisobotlar tuzadilar va o zlarining modellarini tagdim etadilar. Ushbu bosgichda joriy modelning
harakat mexanizmi qurilmasini tanlash va o rnatish ishlarini amalga oshiradilar. Bolalar robotning tuzilishini,
ganday ishlashini, uni nima harakatga keltirishini tushunib o’ rganib oladilar [7,8].

Keyingi bosgich robot bajaradigan vazifani dastur asosida kodlash bo'lib, har bir model uchun ishlab
chigish bosgichi yanada murakkab hatti-harakatlarga ega modellarni yaratish va dasturlash g oyalarini 0’z
ichiga oladi. O quvchilar o'zlarining dasturlarini yaratishga harakat gilishadi, loyihalarini bir-birlariga
namoyish gilishadi. Xato kamchiliklari muhokama gilinadi.

Xulosa. Lego WeDo 2.0 to'plami o gituvchilarga “Robototexnika” to'garaklari orgali bir gator ta'lim
magsadlariga erishish uchun vositalarni taqdim etadi:

— mavjud modellarni yaratishda ijodiy fikrlashni rivojlantirish.

— modelning ishlashini tushuntirishda lug at va mulogot ko nikmalarini rivojlantirish.
—  sabab-ogibat munosabatlarini o rnatish.

— natijalarni tahlil gilish va yangi yechimlarni izlash.

— g oyalarni jamoaviy rivojlantirish, ularning ba"zilarini amalga oshirishda gat iyatlilik.
— individual omillar ta'sirini eksperimental o’rganish, baholash.

— tizimli kuzatish va o’Ichovlarni o'tkazish.

— ma’lumotlarni ko'rsatish va tahlil gilish uchun jadvallardan foydalanish.

— ikki o’Ichovli chizmalar bo yicha uch o lchamli modellarni qurish.

— mantiqiy fikrlash va modelning berilgan hatti-harakatlarini dasturlash.

—  vizual va dramatik effekt uchun model yordamida skriptni yozish va takrorlash.

Robototexnikaga oid bilimlarni o‘zlashtirish asosida yangi faoliyatning instrumenti hosil bo‘ladi.
Robototexnika to‘garaklarida o‘quvchilar ijtimoiy voqelikni birgalikda idrok qila boshlaydilar. O‘quvchining
kognitiv hamda ijodiy faoliyatga kirishishi ta’minlanadi. AKT vositalaridan foydalanilgan ta’lim jarayoni
ko‘p jihatdan samarali bo‘lib, shaxsning turli yo‘nalishdagi layoqatlarini ochishga xizmat qiladi. Bu
jarayonda o‘quvchi mustaqil bilim olish layoqatini ham namoyon etadi. Eng yaxshi boshqaruv bu shaxsning
0‘z-o‘zini boshgarishidir. Muhimi bilimlarni uzatish emas, balki bilimlarni to‘ldirish usullarini
o‘zlashtirishdir.

Ko'rinib turibdiki, bu magsadlar universal ta’lim faoliyatini rivojlantirish, bilim va dunyoni o’rganish
asosida o quvchilarning kreativlik, tadgigotchilik faoliyatini rivojlantirishga garatilgan Lego Education
ta’lim dasturining asosiy talablari bilan chambarchas bog'lig.
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kafedrasi o‘qituvchisi

ODDIY DIFFERENSIAL TENGLAMALARNI TAQRIBIY YECHISHDA KETMA-KET
DIFFERENSIALLASH METODINING ALGORITMI

Hozirgi kunda juda ko’p masalarning matematik modelini qurganimizda, u differensial tenglamaga
keladi. Albatta, matematikaga bilamizki, har doim ham differensial tenglamalarni analitik usulda yechib
bo’lmaydi. Analitik usulda yechib bo’Imaydigan differensial tenglamalarni taqribiy metodlardan foydalanib
yechishga to’g’ri keladi. Hozirgi vagtda matematik masalalarni yechish uchun bir nechta matematik tizimlar
yaratilgan. Ushbu dasturlardan ham foydalanib differensial tenglamalarni taqribiy yechish mumkin. Bu
dasturlarda dasturlash imkoniyatlari ham mavjud bo’lib, unda qo’yilgan masalani algoritmini yozish
mumkin. Differensial tenglamalarni tagribiy yechishning bir gancha usullari mavjud. Ushbu maqolada
oddiy differensial tenglamalarni tagribiy yechishning ketma-ket differensiallash metodi hamda uning Maple
dasturida algoritmi keltirilgan. Ushbu algoritmdan foydalanib ixtiyoriy oddiy differensial tenglamani
taqribiy yechish mumkin.

Kalit so’zlar: differensial tenglama, differensial tenglama tartibi, differensial tenglama yechimi,
umumiy va xususiy yechimlar, Koshi masalasi, maxsus yechim, bir jinsli differensial tenglama, ketma-ket
differensiallash.

AJITOPUTM METOJIA IOCJEJJOBATEJBHOI'O JU®DPEPEHIIUPOBAHUSA IS
NPUBJNKEHHOT'O PEHIEHUS OBBIKHOBEHHBIX JU®®EPEHIIUAJTBHBIX
YPABHEHU

B nacmosiyee epems, koeoa mvl CMPOUM MAMEMAMULECKYIO MOOeNb MHO2UX 3A0aH, 8Ce C8OOUMCS K
ouggepenyuanvrnomy ypasnenuio. Koneuno, uz mamemamuxu mvl 3naem, umo He 6ce20a y0aemcs peuiums
ouggepenyuanvhvie ypasnenusa ananumuvecku. /Jupghepenyuanveie ypasnenus, komopoie He Mo2ym Obimb
peuieHbl aHAIUMmu4ecKy, cieoyem peuiams NPUOIUNCEHHBIMU Memooamu. B nacmoswee eépemsa coz0ano
HeCKOIbKO MAmemMamuyeckux cucmem 011 peuwenus mamemamuyeckux saoay. Ilpu nomowu smux npocpamm
MOJICHO npubIudIceHHo pewiams Ouggepenyuanvuvie ypasHenus. MU Npozpammvl MaKdice UMem
BO3MOACHOCU NPOSCPAMMUPOBAHUSL, 20€ MONCHO HAnucamsv aneopumm 01s Oanxou 3aoauu. Cywecmeyem
HeCKOIbKO Cnocobo8 annpokcumayuu peulenuss Ouggepenyuanvhuix ypaswenuti. B oOannoii cmamve
npeocmasien Memoo NoCied08amenbHo20 OUphepenyuposanus NPUOIUNCCHHO20 peuleHUsi 0ObIKHOBECHHBIX
ouggepenyuanvrvix ypasnenuti u e2o aneopumm 6 npocpamme Maple. C nomowppro smoeo ancopumma
MOIHCHO NPUDTIUNCEHHO PeuUmsb NPOU3B0IbHOe 00bIKHOB8EeHHOE JughdeperHyuaibHoe ypasHenue.

Knrouesvle cnosa: ougpepenyuanvrioe ypasnenue, nopsaoox Oupeperyuarvho2o ypasHeHus,
pewenue OugpghepenyuanvrHozo ypasuenus, obwee u uacmuoe pewenus, 3aoava Kowwu, cneyuanvroe
pelerue, 00HOpOOHOe OuheperyuanvrHoe ypagueHue, nociedogamenvroe ouggepenyuposanue.

ALGORITHM OF THE METHOD OF SEQUENTIAL DIFFERENTIATION FOR THE
APPROXIMATE SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS

Nowadays, when we build a mathematical model of many problems, everything comes down to a
differential equation. Of course, we know from mathematics that it is not always possible to solve differential
equations analytically. Differential equations that cannot be solved analytically should be solved by
approximate methods. Currently, several mathematical systems have been created for solving mathematical
problems. Using these programs, you can approximately solve differential equations. These programs also
have programming capabilities where you can write an algorithm for a given task. There are several ways to
approximate the solution of differential equations. This article presents a method of successive
differentiation of an approximate solution of ordinary differential equations and its algorithm in the Maple
program. Using this algorithm, one can approximately solve an arbitrary ordinary differential equation.
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Keywords: differential equation, order of a differential equation, solution of a differential equation,
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successive differentiation.

Kirish. Matematika va uning tatbiglarining muhim masalalari X ni emas, balki uning biror noma‘lum
y(Xx) funksiyasini topish masalasi qo‘yilgan va tarkibida X, y(x) shu bilan birga uning

y'(X), Y"(X), .. y(n) (X) hosilalarini 0°z ichiga olgan murakkab tenglamalarni yechishga keltiriladi.

Masalan, y'+2y—x*=0, y"=ax, y"+y=0.
1-ta’rif. Erkli o‘zgaruvchi X ni, noma‘lum Yy(X) funksiyani va uning n tartibli hosilasiga gadar
hosilalarini bog‘lovchi tenglamaga N — tartibli oddiy differensial tenglama deyiladi.

Yugorida yozilgan tenglamalar, mos ravishda, birinchi, ikkinchi va uchinchi tartibli differensial
tenglamalardir. N — tartibli differensial tenglamaning umumiy ko‘rinish quyidagicha.

F(x,y,y,y"..y")=0. 1)
2-ta’rif. (1) tenglamani ayniyatga aylantiruvchi va kamida N marta differensiallanuvchi har ganday
y = f(x) funksiyaga (1) differensial tenglamaning yechimi deyiladi.

Masalan, y=e* funksiya y'+y =0 differensial tenglama yechimi bo‘lib, u tenglamaning cheksiz
ko‘p yechimlaridan biridir. Har qanday Yy =C-€* funksiya ham, bu yerda, C— ixtiyoriy o‘zgarmas son,
tenglamani ganoatlantiradi. Ushbu differensial tenglama yechilganda, uning yechimi y =c-€™ ko‘rinishdan

o‘zgacha bo‘lishi mumkin emas. Shu ma‘noda, y=cC-e* funksiya uning umumiy yechimi deyiladi.

Umumiy yechimda ixtiyoriy o‘zgarmas C qatnashgani uchun, tenglama yechimlari to‘plami yagona ixtiyoriy
¢ o‘zgarmasga bog‘liq deyiladi.
O‘zgarmas C ga turli son giymatlar berilganda, uning konkret yoki xususiy yechimlari kelib chigadi.
y" =0 differensial tenglama yechimlarini bevosita qurish mumkin:

y"=cC,Y'=CX+C,, Y= C1X2 /2 +C,X+C,. Buyerda, C, C, va C; ixtiyoriy o‘zgarmaslar bo‘lib,
ularning har ganday giymatlarida y = Clx2/2+c2x+c3 funksiya differensial tenglamani ganoatlantiradi va

shu sababli y=cX*/2+C,X+C, umumiy yechim bo‘lib hisoblanadi. y

umumiy yechimi uch ixtiyoriy o‘zgarmasga bog‘liq va har birining konkret qiymatlarida xususiy yechim
hosil bo‘ladi.

Yuqoridagi misollardan differensial tenglama umumiy yechimida o‘zgarmaslar soni tenglamaning
tartibiga teng ekanligini va uning xususiy yechimlari umumiy yechim o‘zgarmaslarining konkret
giymatlarida kelib chigishini xulosa gilish mumkin.

Differensial tenglama yechimlarini qurish jarayoniga differensial tenglamani integrallash deb
yuritiladi. Differensial tenglamani integrallab, masalaning qo‘yilishiga qarab, umumiy yechimi yoki xususiy
yechimi topiladi.

Birinchi tartibli differensial tenglama umumiy

=0 differensial tenglama

F(xy,y)=0 )
yoki y' hosilaga nishatan yechilgan
y'=f(xy) ©)

ko‘rinishda yozilishi mumkin. Ushbu tenglama ham, odatda, cheksiz ko‘p yechimga ega bo‘lib,
ulardan biror — bir xususiy yechimni ajratib olish qo‘shimcha shartni talab etadi. Ko‘p hollarda ushbu shart
Koshi masalasi shaklida qo‘yiladi.

Koshi masalasi

y'=f(xy) 4)
differensial tenglamaning
Yoy, = Yo (5)
boshlang‘ich shartni qanoatlantiruvchi yechimini topishdan iborat.
(4), (5) masala yechimining mavjudlik va yagonalik sharti quyidagi teoremadan aniglanadi.
1-teorema. Agar f(X;y) funksiya (XO; YO) nugtaning biror atrofida aniglangan, uzluksiz va

of /0y —uzluksiz xususiy hosilaga ega bo‘lsa, u holda (XO; yo) nugtaning shunday atrofi mavjudki, bu
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atrofda y'= f(x;y) differensial tenglama uchun y|X:X0 =Y, boshlang‘ich shartli Koshi masalasi yechimi

mavjud va yagonadir.
Differensial ~tenglamaning umumiy va xususiy yechimlari
tushunchalariga aniglik kiritamiz.

Agar boshlang‘ich (Xo;yo) nugtaning berilishi (2) tenglama yechimining yagonaligini aniglasa, u
holda ushbu yagona yechim xususiy yechim deyiladi.

Differensial tenglamaning barcha xususiy yechimlari to‘plamiga uning
umumiy yechimi deyiladi.

Odatda, umumiy yechim oshkor Yy =@(X,c) yoki oshkormas ¢(X,y,c)=0 ko‘rinishda yoziladi. C

0‘zgarmas (XO; yo) boshlang‘ich shart asosida Y, = ¢(X0;C) tenglamadan topiladi.
3-ta’rif. Tenglamaning umumiy integrali (yoki yechimi) deb, C
o‘zgarmasning turli qiymatlarida barcha xususiy yechimlari aniqlanadigan ¢(X, y,c)=0 munosabatga
aytiladi.
Masalan, yechimning mavjudlik va yagonalik shartlari (1-teoremadagi) yuqorida ko‘rilgan y'=-y

tenglama uchun xQy tekislikning har bir nugtasida bajariladi. Tenglama umumiy yechimi y=c-e™*

formuladan iborat bo‘lib, har qanday boshlang‘ich y|x:x0 =Y, shart mos C o‘zgarmas tanlanganda

ganoatlantiriladi. C o‘zgarmas Y, =C-€ ™ tenglamadan topiladi: c=Y,-€*.

Differensial tenglamani shartlarsiz yechish uning umumiy yechimini (yoki umumiy integralini)
topishni anglatadi. (2) differensial tenglama yechimi mavjudligi va yagonaligini ta‘minlaydigan muhim
shartlardan biri of /Oy xususiy hosilaning uzluksizligidir. Ba‘zi bir nuqtalarda ushbu shart bajarilmasligi va
ular orqgali birorta ham integral chiziq o‘tmasligi yoki, aksincha, bir nechta integral chiziglar o‘tishi mumkin.
Bunday nugtalar differensial tenglamaning maxsus nugtalari deyiladi.

Differensial tenglamaning integral chizig‘i fagat uning maxsus nuqtalaridan iborat bo‘lishi mumkin.
Ushbu egri chiziglar tenglamaning maxsus yechimlari deb yuritiladi.

y'=1(x) (6)
ko‘rinishga tenglamani oddiy integrallash yo‘li bilan yechiladi. Natijada, Y :j f(x)dx. Agar f(x)
funksiyaning boshlang‘ich funksiyalaridan biri F(X) bo‘lsa, u holda umumiy yechim y=F(X)+cC
ko‘rinishda yoziladi.
y'=p()a(y) )
o‘zgaruvchilari ajraladigan differensial tenglama deb yuritiladi.
(7) tenglamani yechish uchun noma‘lum Y funksiyaning qaralayotgan o‘zgarish sohasida q(y) =0

shart bajariladi deb, (7) tenglamani

dy/a(y) = p(x)dx
shaklda yozamiz va ikkala gismini integrallab,

[dy/aty)=[ p(x)x
tenglikni olamiz. Agar Q(y) funksiya 1/q(y) funksiyaning, P(Xx) esa p(Xx) ning boshlang‘ich
funksiyalaridan biri bo‘lsa, (7) tenglamaning umumiy integrali:
Q(y)=P(x)+c
ko‘rinishdan iborat bo’ladi.
Masalaning qo’yilishi. Tatbiqiy masalalarda juda ko’p oddiy differensial tenglamalar uchraydi

: » . . : du
bunday tenglamalarni hamma vaqt analitik ko’rinishda yechib bo’lmaydi. Masalan: d—=X+ X2 +u?
X

tenglamaning umumiy yechimini elementar funksiyalar orqali ifodalab bo’lmaydi. Bunday masalalarni
taqribiy yechishga to’g’ri keladi.
Ketma-ket differensiallash usuli.
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{y("’ = Y, Y e YY) -
V%) = Yo, ¥ (%) = Yourees YO (%) = Y&

(3) ko’rinishdagi Koshi maslasi berilgan bo’lsa y(x) yechim Xo nuqta atrofida darajali qator ko’rinishda
izlanadi.

Yo re vy Yo e TV
y(x)—yo"'ﬁ(x XO)+§(X %) +"'+W(X X)" +.. (4)

Masalan: y" = ny' ) y' (0)=1, y(0)=1 boshlang’ich masala yechimi darajali qator ko’rinishda
topilsin.  y(0.5)=?

y (0), y(0), y (0) larni topib (4) formulaga qo’yib funksiyani ko’rinishini topamiz.

Dy =0y0)-y(©)=0 2)y =yy +xyy +x(y) =1

X
yechim quyidgi k o’rinishda bo’ladi. y=1+x+ a

(4)-formulada gancha ko’p hadlar aniglansa natija yechimga yaqinlashadi.

Ketma-ket differensiallash metodini Maple dasturi yordamida algoritmini quyidagicha tuzamiz.
Diffdarajali :=

proc (f::anything, x::name, y::name, y1::name, X0::numeric, yO::numeric, yOl::numeric, n::integer)
local p, der, i, j,s; mO || 1 :=y01; mO || 2 := subs(x = x0, y = y0, y1 = y01, f); der := subs(yl = m1, f);
p := y0+mO || 1*(x-x0)+(1/2)*m0 || 2*(x-x0)"2;

forifrom3tondos:=0;

for j toi-2 do s := s+(diff(der, m || j))*m || (j+1) end do;

der := diff(der, x)+(diff(der, y))*m || 1+s; mO || i :=

eval(der, {seq(m || k=m0 || k, k=1 ..i-1), x =x0, y = y0});

p := p+mO || i*(x-x0)"i/factorial(i)

end do

end proc

Natijalar tahlili. Maple dasturida oddiy differensial tenglamalarni ketme-ket differensiallash usuli
bilan tagribiy yehish uchun yaratilgan algoritmni aniq misollarda qo’llab natijalarni tahlil gilamiz.

s = Diffdarajali(x + y(x),x, y,y1,0,1,2,10);
2 3 4 5 6 7 8 [} 10
1+2x+lx+ix+ﬁx+ix+—l x + 1 x 1 x + 1 x + 1 x
2 2 24 40 720 1680 40320 120960 3628800
restart : dsolve( { @ifff (y(x), x82) =x + y(x),¥(0) =1, D(») (0) =2}, y(x));
yx)=-e +2¢ —x
T(x) =:1+2x+lx2+ix3+ﬁx4+ixs+—l x6+ 1 x7+ 1 xSJr 1 x9+ 1 xw:
2 2 24 40 720 1680 40320 120960 3628800
2 3 4 3 6 7 8 9 10
x~>1+2x+ix +ix+Lx+ix+—l x + 1 x + 1 x + 1 x + 1 x
2 2 24 40 720 1680 40320 120960 3628800
T(1.0);
4068684139
-~ x
y(x) = -e +2e —x;
-x x
x—-e +2e —x
»(1.0);
4068684215

1-chizma. Maple dasturida natijalar tahlili
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Yugorida {y" =x+y, y0)=1 y(0)=2 oddiy differensial tenglama yaratilgan

algoritm orgali yechib naijalar solishtirib ko’rilgan. Natijalarda ko’rinadiki n=10 ta gadamda 107 aniglik
beryapti. Ushbu algoritm orgali ixtiyoriy oddiy differensial tenglamani tagribiy yechish mumkin.
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XASATOB Xypuuaxon APALIOB UxTuép NCOMUIJINHOB Bbex3oaxon
YcmanoBu4 BaxTuép yriu O301%0H yrim
[Ipenonasarens Byxapckoro Maructpant Byxapckoro Cryznent Byxapckoro

rocyaapCTBEHHOTO YHUBCPCUTETA TroCyaapCTBECHHOT'O YHUBEPCUTETA TOCYAapCTBECHHOI'O YHUBEPCUTETA

METO/JbI HIOCTPOEHUU KBAJPATYPHBIX ®OPMY.I C IOMOLIBIO
OIITUMAJIBHOU UHTEPIIOJIAINIUOHHOU ®OPMYJIblI B IIPOCTPAHCTBE COBOJIEBA

W™ (T,).

Ocnosnas cghepa npumenenus pasiuyHbIX NPOCMPAHCME 0000WeHHbIX QYHKYUL Jexcam 8 meopuu
ouppepenyuanvuvlx YpasHeHull U 6 mMeopuu KeaopamypHuiX U @opmya. Ilo smomy eo3nuxaem
HeoOX00UMOCb 6 U3YYEHUe NPOCMPAHCIE 0000WEeHHbIX (QYHKYUL, MaK uiu UHaAYe CE3aHHbIX C

n
pasnuunbimu - obnacmamu 6 R'.  Cospemennas nocmanoexka npobiemvl onmumuzayuu  Gopmyi
NPUOTUNCEHHO20 UHMEZPUPOBAHUS 3AKTIOYAEMCA 68 MUHUMUSAUUU HOPMbL (DYHKYUOHANA NOSPeUuHOCU
Gopmynvl Ha BLIOPAHHBIX HOPMUPOBAHHBIX NPOCMPAHCMEAX. B 3moil pabome unmezpupys peuiemuamoix

i7(m
ONMUMANLHBIX UHMEPRONAYUOHHBIX Qopmyn 6 npocmpancmee Cobonesa Wz( )[0,1], Myl nonyuaem
ONMUMATLHBIX KEAOPATYPHBIX (hopMyn 8 amom dice npocmparcmeae Cobonesa.

Kniroueswvie cnosa: xeaopamypuas gpopmyna, pyukyuonan nospewrnocms, npocmparcmeo Cobonesa,
0000wWénHas pyHKYUs, GYHKYUOHATbHASL RPOCMPAHCINGO, IKCMPEMATbHASL PYHKYUSL.

SOBOLEV W.™ (T,) FAZOSIDA OPTIMAL INTERPOLYATSION FORMULALAR
YORDAMIDA KADRATUR FORMULA QURISH METODLARI

Umumlashgan funksiyalarning turli fazolarini qo'llashning asosiy yo'nalishlari differensial
tenglamalar nazariyasi va kvadratur formulalari nazariyasida yotadi. Shu sababli, u yoki bu tarzda turli

sohalar R" bilan bog'liq bo'lgan umumlashgan funksiyalar fazolarini o'rganish zarurati tug'iladi. Taqribiy
integrallash formulalarini optimallashtirish muammosining zamonaviy formulasi tanlangan normalangan
fazolarda funksional xatolik formulasining normasini minimallashtirishdan iborat. Ushbu maqolada Sobolev

fazosida to'rli optimal interpolyatsion formulalar intergallashtirilgan, Sobolev VVZ(”‘) [0,1] fazosida optimal

kvadratur formulalar olingan.
Kalit so‘“zlar: kvadratur formula, xatolik funksionali, Sobolev fazosi, umumlashgan funksiya,
funksional fazo, ekstremal funksiya.

METHODS FOR CONSTRUCTING QUADRATIVE FORMULA USING THE OPTIMAL
INTERPOLATION FORMULA IN SOBOLEV W™ (T,) SPACE

The main areas of application of various spaces of generalized functions lie in the theory of
differential equations and in the theory of quadrature formulas. Therefore, there is a need to study the spaces
of generalized functions connected in one way or another with various domains in R". The modern
formulation of the problem of optimization of approximate integration formulas consists in minimizing the
norm of the formula error functional on chosen normed spaces. In this paper, integrating lattice optimal

interpolation formulas in the space of Sobolev V\~/2(m) [O,l], we obtain optimal quadrature formulas in the

same space of Sobolev.
Keywords: quadrature formula, error functional, Sobolev space, generalized function, function space,
extremal function.

Beenenue. 3amaya O IOCTPOCHHWU HHTEPIOJALMOHHBIX (OPMYN SBISETCS OIHOW W3
KJIACCUYECKUX 3a]]a4 BHIYUCIUTEIbHON MAaTEMAaTUKHU U YUCICHHOTO aHAIN3a.
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Teopuu HHTEPHIOIALHOHHBIX (OPMYJT MOCTPOCHBI MHOTHMH aBTOpaMu, Hanpumep, [1-5]. JomycTim,

4910 B N+1 MpOM3BOJIBHO PACIIONIOKEHHBIX TOYKAaX {XI}(I =0, N), KOTOpBIE BCIOJy HHXKE MBI Oynem

Ha3bIBaTh y3Mamu MHTeprionuposanust, fanu suavenns T (X)), F(x),...., T (Xy) oynxuun f(X).

Tpebyerest MOCTPOUT MHTEpIIOIALKOHHYI0 popmyiy Py (X), T.e.

(09=P (=3 (T (x,).
)

Cosnanaromyro ¢ pynximein T (X) B y3nax unreprnonuposanus:
f(x)=P(x), i=01..N,
)

3neck Toukn X, € I, u mapamerpsl C, (X) Ha3bIBaeéM COOTBETCTBEHHO y3JaMH U K0d(durreHTamu

HHTEPHOSINOHHOI dopmyist (1), T, -oxHOMEpHBIIT TOP ,T.€. OKPY)KHOCTB [IJTHHBI PABHOI CIMHHUIIC.

OCHOBHOH 3ajaueil B TEOPMM HMHTEPIIOJIMPOBAHME SBISETCS HAXOXKACHHE MAKCHMyMa OIIHMOKH
dopmynsr f(X) = P, (X) san nannom xiaccom (yHkimil. 3HaueHne 3Toil GYHKUMU B HEKOTOPOH TOUKHU Z

eCTh (PYHKIIMOHAJ ONPEIEICHHBIA KaK

< L(x), f(x)>= T ((x) f(x)dx =f (2)—P; (2) = f(2) —iCi (2)f(x,) (3)

N
rze sicro, uro Py (z) = ZC ,(2) T(X,) umuTepnonsmonnas gopmyina u
=0

N
(0 =0(x=2)-2 C,(2)5(x-x,) )
(YHKIIMOHAJI MOTPEUIHOCTH 3TOM  HHTEPIOJSAIMOHHON (HOPMYIIbI, CA(Z)- k03(pGuIMenTE, a X,
y3asr Gopmyner P (2), X, €[0,1], 5(X)- nensra- pynxums Anpakau T (X) ewz(m) (Tl)
Onpenesnenue 1. [IpoctpancTBo Wz(m) (Tl) OTIpeNeIsIeTCS KaK MPOCTPAHCTBO (YHKITUH 3aTaHHBIX

OJHOMEPHOM |, - OKPYXKHOCTH IJIHHBI PAaBHOIl €IMHHIC M UMCIOMIUX BCe OOOOMIEHHBIC MPOHU3BOIHEIC
nopsiika M CyMMUpPYEMBIE C KBapaToM [6].

A7(m .
IIpocTpancTBO W2( ) (Tl) CTaHOBHTCS THIILOEPTOBBIM, €CJIM Ha HEM BECTH CKAJSIPHOE NIPOU3BECHIE

< f(x),@(x)> = jf(m) (x)g™ (x)dx+ Jf(x)dx TI¢5(x)dx

Hopwma onpenensiercst o gpopmysie
2

[ A @l = | [ £ | + > ok [ (5)
T >
IlocranoBka 3amauu. V3BECTHO 4TO H / H = |<£ ¢>| DyHKIHOHAN

|#1=0

A
norpewsoctr  ((X) wHTepnonsunonnoii  dopmynsl P, (Z) sBusercs  nmHEHHBIM  HENPEepBIBHBIM
(YHKIHOHAIOM B IPOCTPAHCTBE V\~/2(m) (Tl) :

Horpewnocts (3) uHTepnonsunonHoii Gpopmynst P (Z) ouennsaercs npu momoum Makcumyma

o i7(m
omuOKu 370 (GOpMyJBl HA €JUHUYHOM LIape I'MiIb0epTOBa MPOCTPAHCTBA Wz( )(Tl) T.€. IPU TOMOIIU

HOpMBI (pyHKITMOHANMA (4):
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levi™ (1) = sup <o f . (6)
|

rne V\~/2(m)* (Tl) -COMNPSKEHHOE MPOCTPAHCTBO MIPOCTPAHCTBY sz(m) (Tl) .

3Ha4UT, I TOTO YTOOBI OLICHUTH MOTPEIIHOCTE (3) MHTEPIOSIIHOHHON (opMyITbI Pf (Z) ,

JIOCTATOYHO PENIUTE CIIELYIONIYIO 3a/1a4y.
Bamaya 1. Beruucnute  Homy  dynkimonama  morpemnoctd  ((X) paccMarpuBaeMoii

uHTepnonsuuonHol popmyist P; (z) . TloustHo, uto Hopma dyHKIMoHana norpemHoctd ((X) 3aBUCHT OT
xoodpduumentos C,(z)u ysnos X, . Ecin

= inf o™ (T (7)
C.@x,

0o _
O™ (T,)

0
torna Qynkumonan  ((X) HaspBaeTCA ONTMMAIbHBIM  (YHKIMOHAIOM [OTPENIHOCTH, &

COOTBETCTBYIOILYIO HHTEPIOIALUOHHYIO ()OPMYITY ONTHMAIBHONW HHTEPHOSILIMOHHON (hOPMYIIOH.
Takum 00pa3oM, BO3HUKAET ClIAyIOIas 3a1a4a

3apawa 2. Haiitn 3nauenus koddduumentos C,(z) u y3noB X, MHTEpHOSSAUMOHHON (GOPMyYJIBI
P. (z) xotopsie ynosnetsopsitor paBenctBy (7).
Kosppuuments: C,(z) u y3ns1 X, , yroBieTBopsitomye paBeHCTBy (7), Ha3bIBAIOT ONTHMAIbHBIMA
K03 QUUMEHTaMU 1 ONTHMAJIBHBIME y3J1aMH HHTEPHONALHOHHON opmyisr Py (Z) .

Kak wm3BecTHO, 4TO 3a7aya OLIEHKW IOTPEUIHOCTH HHTEPHOJSIIMOHHOW (OpMyNbl Ha (QYyHKOUAX
HEKOTOPOro MpOCTpaHcTBa B paBHOCHIIbHA BBIYKMCICHHIO 3HAYCHUSI HOPMBI (DYHKIMOHAJA OTPEHIHOCTH B

conpskenHoM kB mpoctpanctee B” mim, uTo TO %€ camoe, HAXOXKIEHHIO SKCTPEMATBHON (yHKIMH ISt
JIAHHOM MHTEPMOJIAIMOHHOM hopMyJbl. J[jisi pelieHns 3TOM 3a/aun B KadyecTBe B MbI B3siim pocTpaHcTBO

A7(m
W™ (T,).
B pabote [3] noaydeH cienyromui pe3yibTaT
Teopema 1. Kagpat HOpMBI GyHKIHOHAA TOTPELUIHOCTH HHTEPIOISIIUOHHON popmynsl (1) Hax

POCTPAHCTBOM Wz(m) (Tl) paBeH

N ) 2
2 . cos2zkz—) C, (z)e2 "
+ (27[)2m Z 1;12m ' (8)

k=0

| (3,

rae C,(2) - xosdpdpuumentsr, x4 - Y3JIbI HHTEPIIOJISIIIMOHHON popmyisl Buaa (1).

oo

U3 (8) BUAHO, 4TO Ka4eCTBO MHTEPIOJISIHMOHHON (HOpMYIBI XapakTepu3yeTcss HOpMOH (QyHKIIMOHAJA
MOTPEIIHOCTH U SBIAETCS (PYHKINEH HEU3BECTHBIX KOA(PPHUINEHTOB H y3JIOB.
[TooToMy JUIi BBIYMCIHMTENBHOW TPAKTUKH IIOJIE3HO YMETh BBIYMCINTH HOPMY (YHKIIHOHAIA

(A)

HOTPEITHOCTH U OUEHUTH €€, OThICKaHNE MUHMMYMa HOPMBI (DyHKIHMOHaa norpemHoctu mo C ﬁ,(Z) u X

UHTEPHOISIMOHHON popMyitsl (1) ecTh 3amaua ucenenoBanne GpyHKIUK Ha SKcTpeMyM. 3Hauenus C ﬁ(Z) u
x| peanusyrolrye 5TOT MUHIMYM, ONPEACIISIOT HAMITYYIIYIO HHTEPIIOTSIAOHHYIO (OpPMYIy.
B pabote [10] moka3zaHa cienyroinas Teopema.
Teopema 3. B nepuoamueckom mpoctpanctse CoboneBa sz(m) (Tl) CYILLIECTBYET €IUHCTBEHHAs
onTUMAaNbHasg WHTEpIoNsAnnonHas (Gopmyna Buna (1) ¢ pyHkimonanom morpemHocT (4), K03 HUITUEHTHI
kotopoit mpu M =1 umeror cnexyrommii Bua
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1 1 cos2zk(z—hp)
14— =
+(27Z')2 N2 Z k2
Cn(@) =

N{ E J
k¢0
rne f=LN,N=23...

Hcnons3yst 3TOi TeOpemBl, T. €. C IOMOMIIbIO ONTHMAJbHOW WHTEPHOJSIUOHHON (HOPMYIIBL,
MOCTPOMM ONITUMAJIbHBIE KBaJpaTypHbIe (GOPMYIIBI BUAA

jf(x)dmi(o:ﬁ f(hB). (10)
p=1

0

9)

rne f ( ) eW [O 1] C p -onpezensercs u3 (9), T. e. KoO3PPUIIHEHTHI KBaAPaTypHOU (OPMYIIBI.

B crenyromux Teopemax CyIIECTBOBAHME M €AMHCTBEHHOCTH ONTHMATBHBIX KBAAPATYPHBIX QOPMYI
CJIEAyeT U3 CYLIECTBOBAaHMSA U €AMHCTBEHHOCTH ONTHMAIbHOM MHTEPHOMALNOHHON (opmybl. CrpaBeninsa

CIIeAyroIas
Teopema 2. B npoctpaHncTse W [O 1] CYIIECTBYET €IMHCTBEHHAsA ONTUMANIbHAsI KBaApaTypHas

dopmyna Buna (10), kosdppuuunents: koropoit mpu M =1 onpenensrores Gpopmyinoi
0 1
C,= .
1 1 1
M e v e
(272') k=0
Joxka3zarenbcTBo. VHTErpupyst npubmmkeHHoe paBeHCTBO (1) OT Hyns A0 eIUHHIBI U MOJB3YSACH
thopmymoii (9) u (10), momyaum
1 N
f (x)dx = j DC,)f(xM)dx  wm

0 B4

N
ZCﬁ (x) f (hpB)dx, Torma nmeem

B=1
N 1 ( Z k2
Fax=)" | 0 f(hB)dx wm
N( e W ]

(11)

f(X)dx =

Ot O e
O ey

cos2zk (x—hp)

O ey

A=l 0 zl

k¢0

1 1 Z cos 27zckx - cos 2zzkh 5

Jf(hﬁ)dmij (27) N{ 0 J f (h3)dx

f(x)dx =

O ey
|l

A=l 0

O ey
=

N

k¢0

ot e

(12)

1
Bropoii nuterpan B (12) paBeH Hyimo, Tak kak | € >"“dx =0 npu K #0.
p p Y- p

Tornaa u3 (12) momyyaem CIeayroIIyo KBaapaTypHyo Gopmyy:

j Fodk=Y j ! F(hA)dX wn
N[ (2nf ]

0 A=l 0 Z

k¢0
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]i (o)

1

1

[ fgdx=

] 1 1ol
N|1+
e

(13)

DTO U €CTh ONTUMaJIbHAS KBaapaTypHas GopMyia B MPOCTPAHCTBE W(m) [0 l] KOTOPOU IMOJy4Y€eH B

pabore [4]. 3HAUUTh, MHTETPUPYS PELIETYATYI0 UHTEPMIOJAIUOHHYIO HOPMYIy B HpOCTpaHCTBeW [0 l]

MBI IOTY4aeM ONTUMAIBHYIO KBaAPaTypHYIO (JOPMYIy B 3TOM K€ MPOCTPAHCTBE.
s Berauciaenns ko3¢ durneHToB Oyphe CrpaBeiTuBO CIEAYIOMAs
Teopema 3. Cpenu kBaaparypHbIX GopMy:1 BUja:

[e= £ (x)dx= > C, f (). (14)
T p=1

CYIIIECTBYET €IMHCTBEHHAS ONTHMaIbHAs KBaIpaTypHas ¢popMyma B HpOCTpaHCTBCWZ(m) [O,l],

K03() hUIIEHTH KOTOPOH OHpeI[CJ'IHIOTCH PaBEHCTBOM

S

0 ( k¢0

C,= ., B=12,.,N,p=LN-1 (15)
Fetrhsd

k¢0

2
JloKa3aTenbCTBO. YMHOXKAs 06¢ yacTu IproIKeHHoro paserctsa (1) Ha QyHkimo €277

HUHTETPUPYS OT HYJIA J0 SAUHUIIBI U TOJB3Yysch hopMmyiioi (9), umeeM
1
cos 27kh 3 I R
27ipx 0
| . J' e aX +——— ( g{; %
j e f (x)dx~ Y. 2 f(hp) . (16)

" TN

k¢0

HerpyoHo 3aMeTuTh, YTO TEpBBIA MHTerpan B mnpaBod dactu (16) paBeH Hymo, T.e.

1
J’ezﬂipxdx =0,p=L12,...,N—-1. BBexem o6o3HauCHHs:

1
cos 27kh B [ e (P dx
iiz ]

27) N° k=0 k?

X

k¢0

J t(hp) . (17)

oo 1, k =
Beraucnum uHTErpan Iez”'(p‘k)dx = P .
0 0,k=p

Tak kak C0S27zkhf =1, ecin kh e Z -MHOXECTBO IICJIbIX YHCEII.

Z

N

Orcrona u (17) cnenyer L= Z ( ke K f (h p ) ,4TO U JIOKa3hIBAET TEOpeMy 2.
=1

k¢0

I[J'DI HpI/I6HI/DKCHHOFO BBIYMCJIICHUA UHTETPAJIOB BUIa
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1
J-x“f (x)dx (18)
0

CHpaBeAIMBa CICAYIOIIAs
Teopema 4. Cnez[y}omaﬂ KBazipaTypHasi (opMyna SBISETCS ONTHUMAIBFHOW KBaJpaTypHOM

(hopMyI10ii B TPOCTPAHCTBE W [O 1] JUTSL BRIYMCIICHUS MHTerpaioB Bua (19):

Ix“f(x)dXzZCﬁf h
T p=L

(19)

° 1 1 118 a 1
C=T|———S5>.>
“la+l (2z) Nzg(;kznz_(;(n—a)!(zﬁik)””

e
-1

T,=[N|1 Z , ,Hzl,_,h:%,N:Z,B,...

( k¢0

I[OKa3aTenLCTBo. VMHOXkast 00€ 4acTH MpUOIMKEHHOTo paBeHcTBO (1) Ha X, MHTETrpUpYs
OT HYJIS IO €IUHUIIBI U UCTIONB3Ys popmyiy (9), nmeem

) L1 cosZ;;khﬂ! x“e 2" dx
) I X“dX+——~— > N2 > %
[x<t(x)ax=) ° (27) N1z f(hB) (20)
| =)
(

B=1 1 1 1
" o] N

k=0

O6o03Ha4YNM Yepe3

1
cos 27zkh3 I x“e " dx

.l[x“dx+ 21 lezZ koz
Tl_ 0 ( 72-) k=0 , (21)

1 1 1

Nj1e = =3 =

( (27[)2 N2 ;kZJ

HetpynHo 3ameTuTsh, 4TO
L

1
J.Xa = 1 u cos2zkhfB =1 eciu kh € Z -mnoxectso nemnbix uncen.

o+
0

Jns BeMmciIeHHs BTOpOro wuHTerpana (21) mpuMeHsieM HMHTErpUpOBaHHE IO 4YacTsIM O pa3 u
noxyvaem [7]

1
—27r|kxd — 22
[reae S S T @

U3 (20)-(22) caenyer Teopema 4.
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ERGASHEYV Aslon QURBONOVA Kimyo
Buxoro davlat universiteti Buxoro shahar 23-IDUM
“Amaliy matematika va dasturlash texnologiyalari” oliy toifali boshlangich ta’lim
kafedrasi katta o‘qgituvchisi 0°gituvchisi

OQ UV JARAYONIDA AVTOMATLASHTIRILGAN TIZIMNI ISHLAB CHIQISH VA
JORIY QILISH BOSQISHLARI

Magolada OTMlar uchun avtomatlashtirilgan tizimni yaratish bosgichlarida e’tiborga olish mumkin
bo’lgan jihatlar va muammolar yoritilgan bo’lib, loyihani ganday ketma-ketlikda olib borilishi,
hujjatlashtirish jarayoni, texnik talablarni qoyish, yaratish vositalari hagida ma’lumot berilgan. Ushbu
maqoladan dasturiy ta'minotni yaratishda texnik topshiriglarni ishlab chigishda foydalanish mumkin.

Kalit so’zlar: avtomatlashtirish, texnik hujjatlar, dalolatnoma, hujjatlar aylanmasi, server skript
tillari, tizimni ishlab chiquvchi, buyurtmachi.

ITAIIbI PABPABOTKHA U BHEJIPEHUSA AB:FOMATPI?.PIPOBAHHOFI CUCTEMBI B
OBPA3OBATEJIBHBIN ITPOLHECC

B cmamobe 0CBEULEHbl ACNEKMbl U }’lp06fl€ﬂ/lbl, Komopbvle mocym ObIMb yumernvl Ha smanax CcO30aHUs.
a@momamuwpoeanﬁoﬁ cucmembl 015 8306, d maKodHce npe&cmaeﬂeHa UHd)OpMaLﬂ/lﬂ 0 NOCNEO08aAMENbHOCMIU
npoexkma, npoyecce OOKyMeHmupoeanz, nocmaHoeKku MmexHu4ecKux mpe6oeanuﬁ, co30anuu
UHCMPYMEHRNOE. ﬂaHHafl cmamusi Modicem Oblmb UCHOAb308AHA npu pa3pa60m1<e MEXHUHECK020 3A0anUsl Ha
cozoanue npocpammHoco obecneuenus.

Knwuesvie cnosa: asmomamusayusl, mexHudecKas ()OKyMeHmauuﬂ, ()OKyMeHm, 00KyMeHm0060p0m,
cepeepHble CKpUunmoebvle AA3blKU, paspa6omlmi< cucmemsl, 3aKaA34UK.

STAGES OF DEVELOPMENT AND IMPLEMENTATION OF AN AUTOMATED SYSTEM
IN THE EDUCATIONAL PROCESS.

The article highlights aspects and problems that can be taken into account at the stages of creating an
automated system for universities, as well as provides information on the sequence of the project, the process
of documenting, setting technical requirements, and creating tools. This article can be used in the
development of terms of reference for the creation of software.

Key words: automation, technical documentation, document, workflow, server scripting languages,
system developer, customer.

Kirish. 2017-2021-yillarda O’zbekiston Respublikasini yanada rivojlantirish bo’yicha Harakatlar
strategiyasida «...ilg’or axborot-kommunikatsiya texnologiyalarini joriy etish va ulardan foydalanish, ...
ilmiy va innovasiya yutuqlarini amaliyotga joriy etishning samarali mexanizmlarini yaratish» vazifalari
belgilangan. Mazkur vazifalarni amalga oshirish yuzasidan oliy ta'lim sohasida ma’lumotlar bazasi va
kommunikativ tarmoglardan keng migyosida foydalanish magsadida o’quv jarayoni boshqaruvining axborot
tizimlarini ishlab chiqishga alohida e’tibor qaratilmoqda.

O'quv jarayonida avtomatlashtirilgan tizimning vazifasi asosan qog ozbozliklar hamda
ovoragarchiliklarni gisgartirish, universitet xodimlari, professor-o’qgituvchilar, abituriyentlar va talabalarning
mehnatini yengillashtirishdan iboratdir. Avtomatlashirilgan tizim yordamida OTM bo’limlaridagi asosiy
vazifalar avtomatlashtiriladi va bir butun tizim sifatida ishlatiladi. Tizim OTM serverida joylashtirilishi
mumkin. Odatda tizimlar avval test rejimida ishlatilib, keyin boshga manzilda joylashtirilishi mumkin.

Asosiy gism. Tizimni yaratish bo'yicha ishlar bosgichma-bosgich amalga oshiriladi va gabul gilinadi.
Magqolada quyida sanab o'tiladigan(1-rasm) ishlarning har bir bosgichining oxirida loyiha boshlig'i tegishli
natijalarni buyurtmachiga tagdim etadi va tomonlar ishlarni gabul gilish dalolatnomasini imzolaydilar.
Muddatlar, imkoniyatlar, interaktivlik va go shimcha funksionalliklar taxminiy bo’lishi va buyurtmachi bilan
kelishilgan holda o'zgartirilishi mumkin.

Tizimni yaratish bo'yicha ishlar bosgichma-bosgich amalga oshiriladi va gabul gilinadi.
Mazkur Keltirilgan ishlarning har bir bosgichining oxirida loyiha administratori tegishli natijalarni
buyurtmachiga taqdim etadi. Ishni topshirish sanasi - gabul giluvchi komissiya tomonidan dalolathoma
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imzolangan kun hisoblanadi. Ishlarni gabul qilish tegishli ikki tomonlama texnik hujjatlar bilan
rasmiylashtirilishi kerak, bunda bajarilgan ishlar va ularning natijalari gisgacha tavsifi mavjud.

Boshlang'ich davr Dastur yaratishning aktiv davri

A

l Qo’llab quvvatlash \
1
1
1

Dasturni yaratish/testlash
Umumiy funksionallikni™! y frestlash | 00000000 1 _____.

|

"
N ishlab chigish \! Funksiyal Funksiya2 Funksiya3

'R N Se— S——

Testlash 1

Tahlil gilish i ______
1
1
1
1
1
DT ishlab chigishning vagtichalik shkalasi
Boshlash Tayyorgarlik Dastur yaratishni Yangi versiyani Yangi versiyani

Yangi versiyani
boshlash ishlab chigish ishlab chigish ishlab chigish

1-rasm. Tizimni ishlab chigish va joriy gilish bosqichlari

Ish natijalari ishni gabul giluvchi komissiya tomonidan baholanadi.

Tizimni ishlab chiquvchi hujjatlarni gabul gilish komissiyasiga Oz DSt 1987: 2010 va boshga
standartlar talablariga, shuningdek, O'zbekiston Respublikasi hududida amaldagi boshqgaruv hujjatlariga
muvofiq tuzilgan hujjatlarni tagdim etadi.

Bevosita tizimni yaratishdan asosiy magsad gog ozbozliklarni kamaytirish va hisobotlarni
tayyorlashda vaqtni tejashdan iboratdir. Shuningdek ilmiy kengash yig ilishlarini, yig ilishlarda go yiladigan
masalalarni oldindan ko rib borish, qog ozbozlikni keskin kamaytirish asosiy magsad hisoblanadi.

Tizim web-texnologiyalar asosida vyaratilsa dasturdan foydalanish qurilma turiga mobil yoki
kompyuter vositasiga bog'lig bo Imaydi.

Yaratiladigan tizim quyidagi talablarga javob berishi kerak:

- Qabul jarayonida inson omilini yo qotish va shaffoflikni ta’minlash,

- Qog’ozbozlik ishlarini keskin kamaytirish,

- Abituriyentlarni talabalikka tavsiya jarayonini osonlashtirish va tezlashtirish,

- O'quv-jarayonini avtomatlashtirish natijasida inson omilini yo qotish. Ta'lim sifati va nazoratini
ragamlashtirish.

- Moliya-reja, Qabul, Marketing, Hisobchilar va boshqa bo’limlarning qog ozbozlik ishlarini
kamaytirish, ish samaradorligini oshirish va ragamli texnologiyalarga o’tkazish,

- Hujjatlar aylanmasi avtomatlashtirish, inson omili natijasidagi kamchiliklar va xatoliklarni bartaraf
etish,

- Yaratilgan tizim yordamida turli hisobotlarni shakllantirish va mavjud ma’lumotlar bazasi asosida
to g ri garorlarni gabul gilish.

- Keyinchalik hujjatli va hujjatga bog’liq ishlarni to’la-to’kis elektronlashtirishdir.

Mazkur talablar fan va texnikaning zamonaviy rivojlanish darajasiga mos keladi va eng yaxshi
zamonaviy mahalliy va xorijiy ilovalarga o'xshash talablardan kam emas. Belgilangan talablar tizimni ishlab
chiquvchilarni eng samarali texnik, igtisodiy va boshga yechimlarni izlash va amalga oshirishda
cheklamaydi.

Tizimga qo'yiladigan talablar soni va tarkibi go'shimcha o’rganishlar jarayonida aniglanishi mumkin
va loyihaning keyingi bosgichlarida loyihaning byudjeti va manbalarini hisobga olgan holda individual
bayonnomalar bilan kelishib olinishi mumkin. Asosiy afzallik - bu qo’yilgan masalalarni maksimal darajada
funktsional, sifatli bajarish samaradorlikni oshirish, dasturda foydalanuvchilarga qulaylik yaratishdan iborat.

Ishlab chigishda asosiy e'tibor tizimning funktsionalligiga, ish samaradorligini oshirish, shuningdek,
gayta takrorlanuvchi jarayonlarini avtomatlashtirishga garatilishi kerak.

Tizimni yaratishda quyidagi vositalardan foydalanish mumkin:
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1. Belgilangan tillar: HTML, JavaScript, CSS va hk. Bu web ilovani yaratishda bekor gilinmaydigan
yagona kategoriyadagi texnologiyalardir. Shuni ta'kidlash kerakki, agar HTML bir vaqtning o'zida tarkib va
tuzilish uchun javobgar bo'lsa, hozirgi tendensiya web-ilovaning semantikasini yetkazish uchun HTML va
XML-dan to'g'ri foydalanish va web-ilova uchun CSS-uni dizaynini belgilaydi.

2. Brauzerning o'zida server tomonida bajariladigan faol skriptlar tillari JavaScript, JScript, VBScript
va natijalar ekranda ko'rsatiladi.

3. Server skriptlari tillari, ularning kodi serverda ishlaydi (va manzilli foydalanuvchiga ko'rinmaydi)
va natija oxirgi sahifani hosil giladi va tashrif buyuruvchini brauzerda namoyish etadi: PHP, Perl, ASP, JSP,
Python, Ruby va boshqgalar. Server skriptlari tillari Apache va 1IS kabi maxsus serverlarsiz ishlamaydi.
Ko'pincha ular oldindan tartiblangan matnli ma'lumotlarning massivlari - ma'lumotlar bazalari bilan
birgalikda (MySQL, PostgreSQL, SQL.ite, Oracle, MSSQL, Mongodb va boshgalar) ishlaydi, ularga SQL
tilining turli xil turlaridan orqgali aloga o rnatiladi.

4. AJAX mijoz-server texnologiyasi, undan foydalanishda mijoz (brauzer) va server sahifani gayta
yuklamasdan ma'lumotlar almashadi (server skript tillaridan fargli o'laroq), bu ishni tezlashtiradi.

5. O'rnatilgan rastrli grafikasi. Zamonaviy brauzerlar rasmlarni JPG, GIF va PNG formatlarida
gabul gilishadi. HTML va CSS belgilarning grafika bilan kombinatsiyasi ko'pchilik sahifalarning joylashuvi
va dizaynining asosidir.

6. Java applet texnologiyasi yordamida ovoz berish va boshga tez va qulay bajariladigan ishlar uchun
mobil ko rinishi yaratilishi mumkin.

Web-ilovaning dizayni uning mavzusiga mos kelishi kerak. Tizim mavzusiga mos kelishdan tashqari,
ranglar sxemasi odamlarning psixologik reaktsiyasiga ranglarning ta'sirining asosiy gonunlarini buzmaslik va
ranglarning bargaror uyg'un kombinatsiyalariga mos keladigan tarzda qurilishi kerak.

Tizim aniq belgilangan funksiyalari bilan bir-biriga bog'langan bo'limlardan iborat bo'lishi kerak.

1-jadval

Ne Nomi Vazifasi
1 Shaxs identifikatsiyasi Universitetga murojaat giluvchi barcha shaxslarning
ro’yxatdan o’tkazish tizimi
(fugaro, abiturient, talaba, pedagog-xodim, ishchi xodim
va h.k)

2 Hujjat aylanishi OTM dagi hujjat aylanishining elektron tizimi.

- Hujjat turlarini yaratish;

- Hujjatlar rekvizitlarini shakllantirish;

- Hujjat aylanishini tashkil etish;

- Monitoring.

3 Xodimlar bilan ishlash OTM ishchi-xodim, pedagog-xodim va talabalar
ma’lumotlar bazasini yaratishni qo'llab-quvvatlovchi
tizim.

Buyruglarni shakllantirish va uning hisobini yuritish
tizimi.

4 O’quv jarayoni OTM bo’yicha to’liq o’quv jarayonini tashkil etish va
tartibga solishni qo’llab quvvatlovchi tizim.

- O’quv reja;

- Tagsimot;

- Modullar;

- Baholash tizimi;

- Monitoring.

- 0 ’quv bo’limi- dekanat-kafedra - o gituvchi -talaba tizimi
5 Reja-moliya OTM tuzilmasi va shtat birliklarini shakllantirish va
nazoratini yuritish tizimi
6 IImiy soha OTM ilmiy yo’nalishini tashkil etish va monitoringini
go'llab-quvvatlovchi tizim.

- stajyor, mustaqil tadgigotchi, tayanch doktorant va
doktorantlar hisobini yuritish va faoliyati monitoringini
amalga oshirish;

- pedagog-xodimlar ilmiy ishlari natijalarini hisobini
yuritish va monitoringi amalga oshirish;
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7 Ta’lim sifati OTM ta’lim sifati nazoratini hamda reyting indikatorlarini
shakllantirish tizimi.

8 Ichki nazorat OTM hujjat almashinuvi jarayonini nazorati va ijro
intizomi monitoringi tizimi.

9 TTJ (talabalar yotogxonasi) Hisobni yuritish va monitoringini qo’llab- quvvatlovchi
tizim.

10 | Hisobotlar Bu gismda asosan barcha hisobot turlari va shakllarini
yaratish va tizimlashtiriladi.

1-jadval. Tizim platformasi ushbu va boshga modular (gismlar)dan tarkib topishi mumkin

Shuningdek, ma'lumotlar bazasini boshgarish tizimi ma’lumotlar omborini zaxiralash
mexanizmini ta'minlanishi kerak. Zahiralash protsedurasi har kuni avtomatik rejimda amalga oshirilishi
kerak.

Xulosa. Tashkilotda avtomatlashtirilgan dasturiy tizimni joriy etish ish yuritish tizimini
boshgaruvning yangi vositalari va usullari orgali mukammallashtirish, OTM va unga bo’ysunuvchi
bo’limlarida hujjatlarni elektron tarzda hisobini yuritishning yagona tizimini yaratish, ularni tizimlashtirish
va bajarilishini nazorat gilish, OTM ish yuritish samaradorligini oshirish, ish yuritish tizimi bo’yicha turli
hisobotlarni avtomatik tarzda tayyorlashga olib keladi.

OTM devonxonada kiruvchi, ichki va chiquvchi hujjatlarni elektron tarzda yuritilishi, hujjatlar
bo’yicha topshiriglarni 0’z vaqtida bajarilishini nazoratini ta’minlash, muddati o’tgan hujjatlar bo’yicha
tezkor hisobot olish imkonini beradi. Tizimda zamonaviy texnologiyalarni joriy etish asosida xodimlarning
axborot ta’minotining sifatini oshirish, o0’zaro axborot almashinuvini oshirishga xizmat qiladi.
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ATAEBA I'yncuna UcponsoBHa BO30POB [Innmon CaBpuaiinHOBUY
Crapumii npenogaBaTeb Maructpant 2-kypca Kadeapbt
kadeaps! HHPOPMALIMOHHBIX CHCTEM U U POBBIX «VHpopMaLnoHHbIe cCUCTEMBI U LTU(POBEIE
TexHonorui byxapckoro rocynapcTBeHHOTO TEXHOJIOIMM» byxapckoro rocyaapcTBeHHOTO
YHHUBEpPCUTETA YHHUBEpPCUTETA

MOHATHUE SMART-BUBJIAOTEKHA U EE 3AJTAYA

B nocneonue 200vl 3amemno cHuzunaCh NONYIAPHOCMbL OUOIUOMEK, HO meM He MeHee OubIuomeKu
UMerom 8adiCHyI0 poJb 011 00paA308amMelbH020 npoyecca, noamomy dbubruomexu BY306 naxooamces 6 bonee
BbIUSPHIUHOM NONOJCeHUU. B céa3u ¢ pazsumuem 2n06anrvHoOl cemu uMmepHem u ¢ NOSGLEHUEM HOGLIX
2aoaicemos, neped buUbIUOMeKamu Crmoum 3a0aia ni000MEOPHO20 UCNOIb30BAHUSL HOBBIX UHDOPMAYUOHHBIX
mexHono2ull 8 ceoeti pabome. B cogpemennom obdbwecmee 6cé uawge ucnonvzyemcs mepmur SMART,
KOMOpblll noOpasymesaem UCNoab3068anue UCKYCCMBEHHO20 UHMENIeKma Npu NPUHAMUU ONpeoenréHHbIX
pewenutl, obnezuas dcu3Hb a00ed. B cmamve paccmampugeaemcs KOHYenyus «YMHbIX OUOTUOMEKY,
Komopwle cmanogamcs Hauiell peanvHocmuio. IIpousseden amanuz 3apyoesicrhvix SMART-o6ubruomex u
npueedeHvl nPUMepbl.

Knwouesvie cnoea: «ymuas oubIuomexay, 2a0xicemsvl, KHUNCHIE NOIKU, 0OCMAHOBKA, MEXHUYEeCKUe
paspabomxu, UHGOPMAYUOHHBIE MEXHOTOSUU.

THE CONCEPT OF A SMART LIBRARY AND ITS TASKS

In recent years, the popularity of libraries has noticeably decreased, but nevertheless libraries have
an important role for the educational process, so university libraries are in a more advantageous position.
Due to the development of the global Internet and the advent of new gadgets, libraries face the task of
fruitful use of new information technologies in their work. In modern society, the term SMART is
increasingly used, which implies the use of artificial intelligence in making certain decisions, making
people’s lives easier. The article discusses the concept of "smart libraries" that are becoming our reality.
The analysis of foreign SMART libraries is made, examples are given.

Keywords: “smart library”, gadgets, bookshelves, furniture, technical developments, information
technologies.

SMART KUTUBXONASI TUSHUNCHASI VA UNING VAZIFALARI

So'nggi yillarda kutubxonalarning mashhurligi sezilarli darajada kamaydi, ammo shunga garamay
kutubxonalar o’quv jarayoni uchun muhim rol o’ynaydi, Shuning uchun universitet kutubxonalari yutuqli
holatga ega bo’lib turibdilar. Global Internet tarmog’ining rivojlanishi va yangi gadjetlarning paydo
bo’lishi munosabati bilan kutubxonalar o’z ishlarida yangi axborot texnologiyalaridan samarali
foydalanishga majbur. Zamonaviy jamiyatda SMART atamasi tobora ko ’proq qo’llanilmogda, bu atama
odamlar hayotini osonlashtiradigan ba’zi qarorlarni qabul gqilishda sun’iy intellektdan foydalanishni
anglatadi. Maqolada bizning hayotimizdagi “aqlli kutubxonalar” tushunchasi ko'rib chigiladi. Xorijiy
SMART kutubxonalari tahlil gilingan va misollar keltirilgan.

Kalit so’zlar: “aglli kutubxona”, gadjetlar, kitob javonlari, jihozlar, texnik ishlanmalar, axborot
texnologiyalari.

Beenenue. Tepmun “YmHass Oubnuoreka” B TOCIEIHES BpPEMsS HCIIONB3YETCS BCE dalle JUis
o0o3HaueHus1 BHIeHUS OuONIMoTeK Oymymiero (pucyHOK 1), B 4acTHOCTH, KaK YacTh TaK Ha3bIBAEMOU
KOHIIETIHHA ““YMHOTO TOpoja”. DTa KOHIENIHS HaIpaBlIeHa Ha WHTETPAITUIO MH(PPOBBIX IPOIECCOB H
WHPOPMALTMOHHBIX LUKIOB OOpaTHOH CBS3M B OOIIECTBEHHYIO WH(PACTPYKTYpy M YTBEp)KIaeT, 4To 3Ta
WHTETpalysl SABISETCS JKEIaTebHBIM COCTOSHHEM, B KOTOPOM IOpOJa CTaHOBSATCS “‘yMHee”, TO ecTh Oolee
3((PEeKTUBHO OPTraHU30BaHHBIMH, PECYPCOCOEPETAIOMNUMH, THOKHUMH, YCTOWYUBBIMH, SKOJOTUIHBIMH U
COLMAIbHO WHKIIO3WBHBIMH. Ecim 3TO MOMKHO OBITH CBOETO pojaa ‘“TNIaZKO€ MPOCTPAHCTBO”, KaK 4YacTo
MoJIpa3yMeBaeTCs, Wi, ckopee, cuiibHo “mosocaroe” (Deleuze & Guattari, 1993) u xoHTponUpyeMoe, 3T0
pa3BHUTHE TOJUICKUT OOCYKIEHUIO, U, OYCBHIHO, HE BCE UM JOBOJIbHBL B IoOOM ciydae, MBI JOJDKHBI
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CIPOCUTbH, YTO 3HAYMUT AJsl OMOIMOTEK OBITH YacThio 3TOro passutusi? Kakosa ux pons? Kak oHH HOJKHEI
neiictBoBath? Y 4TO 3HAYMT AJ1s1 OMOIMOTEKH OBITH YMHOU B MEPBYIO OYepe.ib?

Pucynok 1. budanorexa Xanra (ropoa B CLLA)

Anaju3. XoTs ObUTH NPOBEACHBI MMIIOTHBIE MTPOSKTHl M MEXIyHApOAHAs! KOHPEPEHINS Ha 3Ty TeMY,
BCceoOBbEMITIONIETO onpeaeneHuss HeT. OOmMM acmeKTOM 3TOr0 TEpMHHA U CBSI3aHHBIX C HUM CTpaTeruit
SIBIISIETCSL TO, YTO OHU MCTIONIB3YIOTCSl B KAUECTBE OTBETOB HA BHI3OBBI, OCOOCHHO VIS TOTO, YTOOBI IIOCTaBUTh
O] COMHEHHE caMy U0 OMOIMOTeKH. BHOIMOTEKM BO BCEM MHpE CTAJKUBAIOTCS C STOU IMPOOJIEMOI,
MOCKOJIBKY 3Ta HJIesl He MOXKET OBITh peali30BaHa B SKOHOMHUYECKUX PaMKax. JTO MMOTOMY, YTO OUOIMOTEKU
(Oonee nnm MeHee) OecrmyaTHBI M MpPEAHA3HAYEHBI IJIS1 BCEX — OYEBHAHO, JOBOJBHO KOMMYHUCTHYECKas
KOHLICTIMSI. YHUBEPCUTETCKUE WJIM MCCIICAOBATEIbCKUE OMOIMOTEKH SIBISIOTCS YacThIO aKaIeMHYECKOH
Cpeabl KaK TOCTABIIMKH HAYYHOW JIUTEPAaTyphl M OCPEAHUKN B HAYYHOW KOMMYHUKauH. Takum oOpazom,
OHM 3aBHCAT OT OoJiee KPYMHBIX WHCTUTYTOB, HO TaKkKe M 3amumieHbl UMH. OIHAKO MyOIUYHBIM
OubimorexkaM Bce dalle NPUXOTUTCA CTAJIKUBATHCA C IONUTHYECKHMM HEBEXKECTBOM OOILECTBEHHBIX
YUpEKICHUN.

HeynuBurensHo, 4TO HEKOTOPbIE MyOIMYHBIE OUOIMOTEKH TPEANOYUTAIOT OTBEYAaTh Ha 3TOT BOIPOC,
CCBUIAsICh Ha MPUHLMIIEI ““YMHOT0 TopoJa”, TaKHe KaK y4acTHe OOLIECTBEHHOCTH, OTKPBITOE IPaBUTEIbCTBO
WIN TpaXKIaHCKasi HayKa, ¥ / WIH MepeoCMbICIHBAIOT ceOs B KadecTBe “TpeThux Jmi” (OnbaeHOypr, 1999),
OpraHu3ys KyJIbTypHbIE MEPONIPHUATHS U CO37aBasi JIyqIlIHe YCIOBUS U1t pabOTHI U IOCYT.

[lpuunHa, MO KOTOpOH Kak MyONWYHBIE, TaK M HCCIENOBATEIILCKUE OMONMOTEKHM Bce yalle
MOJIBEPTralOTCsl COMHEHHUIO, 3aKIIOYacTCsl, KOHEYHO, B TMOSBJICHUM BCEMHPHOM MayTHHBI M HOBBIX
BO3MOXHOCTEH, KOTOpBIE CO3MAIOT “‘yMHBIE” yCTpoiicTBa JUIsl JOCTyna K HWH(popMalnuu, IOCTYIMHOH B
nuppoBOM BHUJE, MO-BHIUMOMY, HE 3aBHCANICH OT IMOCPEIHUYECKOW opraHuzanuu. 3amada OuOIHOTEeK
CEeroJHs 3aK/II0YaeTCsl UMEHHO B TOM, YTOOBI IPUHATH y4acTHE B 3TOM Pa3BUTHH, HE OTKa3bIBASICh IIPH 3TOM
OT CBOMX OCHOBHBIX (DYHKIHH.

YuuTpiBas, 4YTO TEXHUYECKHUE pa3pabOTKM YacTO HCHONB3YIOTCS Ui HW30aBIEGHUS  OT
HEKOMMYTHUPYEMBIX TOMCEIICHNH, peakuus OubOianoTekapeid Ha KOHUENIHI0 “YMHOW OuOMMoTeKH”
NEHCTBUTEIHHO MOXKET OBITh CKENTHYecKoi. Pa3Be cama maes Oubmmoreku yxe He odeHb ymHa? U pas3se
OMOIMOTEKN HE COOTBETCTBOBAIM 3TOW HJAEE W OIPENCICHHIO KaK MecTa OOy4deHHs, Kak coOmpartens u
nocraBiuka nHGopManuu? Y He moHamoOsTcs au 3TH GyHKMK B OynymeM? Kro obecneuuT Hame:KHBIN
MaTepuan s “KOpMJICHUS” CeTH?

[IpobneMbl, € KOTOPHIMH CTaJKHMBAIOTCS OHOIMOTEKH, CBSI3aHBI C MHTCHCUBHBIM POCTOM
MH()OPMALMOHHBIX TEXHONOTHH. B TO Bpems Kak crapas uzpest OMONMOTEKHM MOJDKHA OBITH 3aIlUINCHA,
OubmoTexaMm mpHuaeTcs MOAYyMaTh O HOBBIX CIIOCO0aX MOCPEIHNYECTBA, HOBBIX YCIyraxX U HOBBIX YCIIOBHSX.
Tenepb MOXHO CHOBA CIIPOCUTb, YTO SIBJSIETCS ““yMHBIM ™ 17151 OMONIHOTEKH.

TepMuH “yMHBIN” OTHOCHTCS TJTABHBIM 00pa3oM K 3G (GEKTHBHOCTH, 00YCIOBICHHON UCIIOIB30BAHUEM
TEXHOJIOTHH, ¥ K aBTOMAaTH3alll{ TPOLECCOB AJsl objerdyeHus: paboueil W MOBCeAHEBHON 0OcTaHOBKU. B
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3TOM CMBICIIE TO YacTh ‘‘HAYYHO-TEXHUYECKOU PEBOJIIOLUU~ U CBSI3AHHOTO C HEH “HHTEHCHUBHOTO pocTta’,
OIMCAHHOTO yXe B Nokiaje Puxra B 1960-x romax. [lockonbKy “yMHBIE oMa” 00emIar0T 0CBOOOIUTH KHU3HD
ot OoJyiee “TpUBHAIBHON” joManiHed padOThl, B OMOJMOTEKAaX KHWKHBIC OOTHI CIIPABIISIOTCS C MEHEE
CIIOKHBIMH 3a/layaMH, TAaKUMH KakK BO3BpaT, XpaHCHHWE M 3aKa3 IpPeaAMETOB. B To BpeMsi Kak MHOIHE
OubImoTeKapy MOTYT YyBCTBOBAaTh ce€0s1 OCBOOOXKAECHHBIMH OT 3THUX HEMPHUATHBIX 33[a4 U C YAOBOJIBCTBHEM
COCPEZIOTAauMBAIOTCS Ha 0ojiee CIOKHBIX BUAAX JEATCIBHOCTH, TaKKE€ BO3ZHHKAET OIACEHHE OKa3aThCs
JHMITHAMHU WK oOmmid cTpax ‘“‘aBromartu3anuu’. OIHAKO 5TO JHIIL OJHA YacTh Pa3padOTOK, ¢ KOTOPBIMH
MIPUXOIUTCS UMETh Jeo OmOimoTekaM. [laBaiiTe Oojlee BHUMATEIHLHO PACCMOTPHM ‘‘YMHBIE” CTpaTETHH,
KacaroIIuecs APyrux acleKTOB.

Koneuno, He kaxkaasi cTpaTerus paboTaeT Ui KaXXA0To YUPEKASHH, U IO3TOMY OJHUM M3 OCHOBHBIX
MIOIXOJJOB B 3TOM KOHTEKCTE fABISAETCS TIIATENBHOE M3Y4YEHHE W OIleHKa Ieneil passurusa. Hampumep,
MOHHTOPHMHT TEHAEHIWIA, MyOIUKyeMBIX B ekeromnoM nukiae Gartner's Hype Cycle mwmu oruere UDJIA o
TEHICHIINAX, SABSETCS BaKHEHIeH 3aauei 1t 6ubaroTek. JpyruMu nCTOUHUKAMHK IBisitoTest TechSource
omor ALA TechSource u ux BeG-caiitr “bubnmoreka Oynymero”, a Takke KOH()EPEHIUH U TOPrOBHIC
SIpPMapKu.

Huwxe mnpencraBieHbl HEKOTOpbIe TMOJIE3HBIE W WHHOBALIMOHHBIE KOHLEMIMH, Kacarollrecs
HCTIONB30BaHMs (PU3NUECKOTO MPOCTPAaHCTBA (THOKOCTh U YAOOCTBO HCIIONB30BaHUs ), IU(POBON CTpaTeTuu
(BKiIOYasl TOJIE3HOE TPUMEHEHHWE TEXHONOTUH, HHU(GPOBBIX MeOua M YCIYr) M COTpyAHHUYecTBa (c
[I0JIb30BATEIISIMU U APYTUMH YUPEKACHUSIMH).

Tubkocms. T'oBopst o OuOIMOTEKE Kak O (PU3NYECKOM MPOCTPAHCTBE, MMOKOCTH C TOYKH 3PEHHS
(YyHKIMOHAIBHOCTH MPOCTPaHCTBA sBISETCS HaumOonee BaKHBIM acnekToM. Ilpeamomaraercs, d4To
IIPOCTPAHCTBO MOXKHO IIepelaBaTb M OHO [JOJDKHO COOTBETCTBOBATH (DAKTHUECKOMY HCIIOJIb30BAHUIO.
HaBoasmue Bopockl TaKOBBI: KaKyr0 ()YHKIIMIO BBITOJIHSAET 3TO MpocTpaHcTBO? Kak MOXKHO OJJTHOBPEMEHHO
KOOPAMHHUPOBaTh pasnuunble yHKoun? Ha puc. 1 Bel Bumute bubnamoreky XaHta YHuBepcUTeTa LITaTa
CeBepnas KaponuHa, xoTopasi sIBISICTCS 4acThiO CeTH HccienoBarenbckux ombmuorek Triangle (TRLN).
OpnHol W3 IMaBHBIX LEJNEH 3TOr0 HCCIEAOBATENbCKOTO IPOEKTA SABISIETCA CO3AaHUE T'MOKOH cpensl Uit
paboTHI ¢ UGPPOBBIMA HHCTPYMEHTAMH M Meua. DTO BKIIIOYAET B ceOs BHEIpEeHrE IU(PPOBBIX JTabopaTopuid
C MpOrpaMMHBIM OOECHeUeHHEM Ui Pa3lWYHbIX 3a]ad, HalpuMep, CTaTUCTHKH, KapTorpagupoBaHUS U
WHCTPYMEHTOB BHM3yasin3anuu. Huskue 1nyrooOpasHble NOJKH, MPEANOJaraeTcs, 4ro OyIyT CTpPOHUTH
3BYKOM30JINPOBAHHBIE TMOMEUICHHUS, KOTOpbIE, CIIEI0BATE€IbHO, MOTYT HCIOJB30BaThCS I KOMaHIHBIX
BCTped Wik MeponpusitTuid. Kpome Toro, 5TH mOMeIeHns: MOTYT OBITh COOpaHbl THOKO, B COOTBETCTBUH C
TpeboBaHusIMU MeporpusaTus. [loMumo rubkoro ucmnosnp3oBanus MeOen, KOHLIENLUS OKPACKH U OCBEIICHUS
CO3J1aeT BIEUYATICHHE BBICOKOTO YPOBHS KaueCTBa 0OCITY>KUBaHHS.

Kpome Toro, uHTemneKkryalbHas MeOenb MOXeT OOJerduTh COBMECTHBIE pabouue Mpolecchl U
MPEJIOKUTh MHHOBAIIMOHHBIE BO3MOKHOCTH JUIS TOTO, YTOOBI cliesiaTh OMOIMOTeYHbIH (GOH HiTH HU(PPOBBIE
KYJIBTYpHbIE OOBEKTHI B LI€JIOM BUAUMBIMH. LludpoBbie CTONBI CTanyu pacnpoCTpPaHEHHBIM MHCTPYMEHTOM
[IPE3EHTAlMU MYJIbTUMEANNHBIX MaTEPUAJIOB HE TOJIBKO B OMOIMOTEKAaX, HO M B My3€HHBIX [IPOCTPAHCTBAX.
B Oubnamorekax, Kak NpUMEp HHTEIUICKTYaJbHOH MeOenu, NpHoOpend MOMYJISAPHOCTb IIOJKU C
CaMOCTOSITEeTIbHBIM OpoHUpOBaHueM, padoTaromue ¢ RFID.

I pabounx rpymn HCI (Human-Computer Interaction) Konstanz(I'epmanust) pa3paboTai HECKOIBKO
OYCHb WMHHOBAI[MOHHBIX M MOJIE3HBIX HHCTPYMEHTOB, Hampumep, HuddleLamp. Dto HacTonbHas Jamia,
OCHAILlEHHAs KaMepoH, KOTopas pPacHoO3HAaeT BCE MOOMJIbHBIE YCTPOWCTBA, pa3MELICHHBIE Ha CTOJE, U
MO3BOJISIET JIETKO TepelaBaTh COACPKUMOE AUCIUIES: MPOCTO MPOBOAS MajblieM. JTOT MHCTPYMEHT OYCHb
TIOJIE3€H JJIS1 IPOBEACHUS CTIeUaIbHBIX COBEIaHMH.

Jiisi OJTHOBPEMEHHOTO TMPEICTABICHUS aHAIOTOBBIX M LU(PPOBBIX HOCUTENCH, s oOecredeHus
CIIyqaifHOTO TpocMoTpa OmbimoredHoro ¢onma, “CMerranHas Mojka” TMpeajaraeT OTIIMYHOE pelIeHre: B
rpadMuecKoM I0JIb30BATENbCKOM HHTep(eiice co3maercss BUpPTyanbHas KHIDKHAS I0JKa, HAa KOTOPOH
oTo0OpaxaroTcsi Bce OMOIMOTEYHbIE HCTOYHUKH (TIeYaTHBIC W U(POBEIE) B OMHOPOAHOM JAW3aiiHe (PUCYHOK
2). CrnemoBaTenmbHO, Ha OTOH BHUPTYalbHOW TIOJNKE OJEKTPOHHBIE KHUTH W CTaTbU NPEICTaBIEHBl B
COOTBETCTBHUHU C PEKUMOM IIOMCKA, PACIIONIOKEHHBIM JIMOO PSIIOM C CEMaHTUYECKU TTOXOKUMH I1€4aTHBIMU
KHUTaMH, TUOO0 10 Ha3BaHMIO U aBTOpy. OH ObLT mopaboraH kak “T'mOpugHas monka” ajsl KOMMEpPYECKOi
3D-Busyanu3aimu, B TO BpeMsl KaKk KOJ BEPCUHU C OTKPBITBIM MCXOJIHBIM KOJIOM JoctyreH uepe3 Github [3,
10c.].
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Pucynok 2. CMemanHasi KHUZKHAS TOJIKA

Buzyanenwiti nouck. 1Lludpossie TOKyMEeHTHI U apTe(haKThl MOTYT OBITh CEMAaHTHICCKHA OPTaHM30BAHBI
B COOTBETCTBUU C HanOoJiee pa3pabOTaHHBIMK CTPYKTYPaMHU JaHHBIX U CAMBIMH COBPEMEHHBIMU U TOUYHBIMU
CTaHIapTaMHd METaJlaHHBIX, HO BCE JX€ MOTYT OBITh IIOJHOCTHEO HEBHJUMBIMU Ui MOJb30BaTENCH
oubimorexku. Takum 00pa3oM, BUIAMMOCTh M, B YaCTHOCTH, ITOCPEIHHYECTBO HU(PPOBBIX MeAWa SIBISETCS
KIIIOYOM K YJOBJICTBOPEHHIO HMH()OPMAIMOHHBIX TOTPEOHOCTEH Mosb30oBareield. Bbhllo MHOTO MOIBITOK
MIPEIJIOKHUTh TTOUCKOBBIE 3allPOCHI, KOTOPhIE OBUTH OBl HE MPOCTO OCHOBAHBI Ha TeKcTe. OUeHb aKKypaTHBIN
BU3YallbHBI M MHOTOSI3BIUHBIA TOUCK ObUT pa3paboraH B pamkax mpoekta SLUBSsemantics uz SLUB
Dresden (C nauama 2011 roma SLUB Dresden u momomast kommanusi Avantgarde Labs paspabarsiBaior
MHOTOS3BIYHBIN CEMaHTHUECKHUi morck mo kaTamoram — SLUBsemantics).

Ha pucynke 3 Bbl BUmuTe HHTepdeiic ¢ pe3yibTaTaMu TMOUCKA, MUCIONB3Ys OMIHUI0 Tpaduyeckoro
nmoucka. buOmMoTeuHble JaHHBIE OOOTAEHBI W CTPYKTYPUPOBAaHBI MO KaTeropusM Bukwmeanu.
CrnenoBaTesibHO, PSIJIOM C aHAJIOTHYHBIMU OMOJIMOTEYHBIMU HOCUTEIIIMU OTOOPaXKAIOTCS TAK)KE a0CTPaKTHBIC
MOHSITHS, VYIOPSJOYEHHBIC [0 MX PEJIEBAHTHOCTH. OTO TIOJIe3HAs TMPE3CHTAllUsl JUIS HAyYHBIX
HCCIIEIOBATENBCKUX TeIIeH, TTOCKOIBbKY OHA MOMKET MO3BOJIUTH OOHAPYKHUTH HOBBIC CBSI3M. BTOpOil BapuaHT
0TOOpaXXeHUsI — TO JPEBOBUHAS BU3YaJIH3alHUs C KIACCHUECKHM HUEPAPXHUUECKUM IMOPSIKOM TEPMHHOB H
MOATEPMOB.

“gone with the wind®

39 SLUBsemantics 1™ * Hiffe  * Thre Suchanfrage tst in: | Englischll

¢, Graphische Suche *1 Facettenbaum

"gone with..wind® * Uteratur .rache

a
@ sidney Howard (5)
@ Alexandra Ripley (3)

@ Margaret Mitchell
(28)

. Vom Winde verweht

@ scortett [‘Ramﬂn) (1 (19
__—— @ Die Outsider
.Lrteratur nach Sprache
155)

“gone wlm the wind”

@ David Thomson (17)

Pucynok 3. SLUBsemantics (MHOrosi3bI4HbIi ceMaHTUYECKHIi MIOUCK)

B Oubmmorexe Byxapckoro rocyaapcTBEHHOIO YHHBEPCHTETa 3a TIOCIIEAHUE TOJBI MPOU3O0MIEN
OONBIION TpOrpecc B CTOPOHY TEXHHUYECKOro mporpecca. I[IpoM3BECHO TOJHOE TEXHUYECKOES
MepeoCHalllcHre, TMO3BOJISIOIIEE HCIOJIb30BaTh HOBeWIMe HH(MOPMAIMOHHBIE TEXHOJNOTHH. Takke
OCYIIIECTBJICHA MEPECTaHOBKA MeOEIM M MPOU3BEJICHO OCHAIICHHE OMOJMOTEKU MATKOW YIOOHOH MeOesbio
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Uil yuTatened M paOoTHUKOB OuOnMMoreku. OcCyLIecTBISETCS aBTOMATH3UPOBAHHBIH IOMCK PECYPCOB
OubimoTeku, TakkKe BeAETCS JOpa0OTKa KOMIBIOTEPHBIX MPOTpaMM, TO3BOJISIOMIMX  3aHOCHTH
HAaMEHOBAaHUE KHHUT B JJICKTPOHHBIM KaTalor M OCYIIECTBISATh MX MHOUCK. [Ipon3BoauTcs OnuQpoBKa
PEIKUX M3aHUI ¢ TOMOIIBIO HOBEHIINX CKaHEPOB, KOTOPHIE MO3BOJISIIOT ClIeNaTh TaKylo padoTy 3a OBICTpoe
BpeMsI.

PaboTHHK OMONMOTEKH €XKErofHO MPOXOMSAT MOBBINICHHWE KBATU(HUKALWHU, JUIS TOTO YTOOBI WATH B
HOTY CO BpEMEHEM U IIPOU3BOJUTH KAUECTBEHHOE OOCITYy)KMBAHUE YUTATENIEH OMOIMOTEKH.

Pucynok 4 (a, 6). YuranpHblii 321 oudauorexkn byxI'y

3axuouenne. Tak 4To ke Takoe yMHas 6ubnmoreka? OnpeneneHus MoKa He CyIecTBYeT, HO, KaK
3[1eCh MOAPOOHO OIMHMCAHO, CYIIECTBYET MHOXKECTBO CTPATErid, CBSI3aHHBIX C ATHM NoHsATHeM. HecMmoTps Ha
TO, YTO TOT TEPMHUH HYaCTO HCIIONB3YETCs B KadecTBe (Camo)peKiIaMHON KpbUTaToi (hpassl WM MOJTHOTO
CJIOBa, OH 0003HAYaeT OOJbLIE, YeM MPOCTO SPIBIK HIIH [NIAAKYI0 MUTAIOLIYIO TIOBEPXHOCTb.

Bce nmpoumttocTpupoBaHHbBIE aclEKTHl M TEXHOJIOTMM MOTYT MMETh OTHOIIEHHE K MHHOBAIlMOHHON
OuOIIMOTEKE |, CIIEJOBATENBHO, OBITh YaCThIO KOHIICTIIMH «YMHOM OMOiIMoTekn». B 1ienoM ucrons3oBanne
TEXHOJIOTUM U HOBATOPCKUE MU3MEHEHUS JOJIKHBI OBITH BOIUIOLIEHBI BO BCEOOBEMITIONIEH CTpaTErun4ecKon
KOHIICTILIH, OTBEYAIOMIEH MECTHBIM ITOTPEOHOCTSIM EPCOHANIA U MOJIb30BATEICH.

CoBpeMeHHOE 00pa3oBaHHE HEBO3MOXKHO 0€3 CMapT-TEXHOJOIWH, €CIM HUX HE HCIOJb30BaTh, TO
oOpazoBareibHas cpeia MEePEeXOAUT B TOPMO3, UMEHHO IIO3TOMY CMapT-OMOIMOTEKN CETOIHSI OUCHb BayKHbI!
Onu o0ecreunBaOT JOCTYI K 3JICKTPOHHBIM W IEYAaTHBIM pecypcaM IOJb30BaTelieil 1000l KaTeropuu.
bubnuoreka ceroaHs crana siAPOM OTKPHITOH JIEKTPOHHO-00pa3oBaTenbHOM cpensl BY30B.
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SODIQOVA Firuza Safarovna

Buxoro davlat universiteti
“Amaliy matematika va dasturlash
texnologiyalari” kafedrasi o‘qituvchisi

OLIY TA’LIMDA “AXBOROT TEXNOLOGIYALARI” FANINI O‘QITISHNING
MUAMMOLARI VA YECHISH USULLARI

Ushbu magqolada axborot texnologiyalari fanini o ‘qitish metodikasi ochib berilgan. Talabalar
tomonidan axborot texnologiyalari asosida o'zlashtirilgan ko'plab fan bilimlari va faoliyat usullari (shu
jumladan AKT vositalaridan foydalanish) o'quv jarayonida ham boshqa fan yo'nalishlarini o'rganishda, ham
boshga hayotiy vaziyatlarda go'llaniladi.Axborot texnologiyalari fanini pedagogik metodikalar asosida
o0 ’qitish, zamonaviy ped texnologiyalardan foydalanish bugungi kunning dolzarb muammolaridan biridir.

Kalit so’zlar: o’qitish metodikasi, kompyuter texnologiyalari, loyihalash, fundamental tayyorgarlik,
tekislash-rivojlantirish metodikasi.

INPOBJIEMBI U METO/JbI PEIIEHUSA ITPEIIOJABAHUA HAYKHN «<MHPOPMALIUS» B
BBICIIEM OBPA3OBAHUMN.

B Oannoii cmamve onucvigaemcs Memoouxa oOyyenus uH@OpmMayuoHHuiM mexuono2uam. Muoeue
Hayumvle 3HAHUSA U Memoobl 0esmelbHOCMU, npuobpemaemvle CMyOeHmMamu Ha O0CHO8e UHGOPMAYUOHHBIX
mexHono2ull (6 mom uucie c ucnonvszosanuem cpeocme UKT), ucnonssylomes 6 yuebnom npoyecce Kaxk npu
u3yueHuy Opyeux OUCYUNIUH, MaK U 6 Opyeux ddcusHeHHwlx cumyayusx. Obyuenue uH@OpMaAYUOHHBIM
MEXHONO2UAM HA OCHOBE COBPEMEHHLIX Nedd20UYeCcKUX MeXHONO2UUl ABNAemcs OOHOU U3 AKMYAIbHbIX
npobdaem cospemMeHHOCmu.

Knwuesvie cnosa: memoouxa o0yueHus, KOMNbIOMEPHbIE MEXHOI02Ul, NPOEeKMUposanue,
@yHOamenmanbHas NOO20MOBKA, NPOBEPOYHO-PA3BUBAIOULASE MEMOOUKA.

PROBLEMS AND SOLUTION METHODS OF TEACHING THE SCIENCE OF
"INFORMATION" IN HIGHER EDUCATION.

This article describes the methodology of teaching information technology. A lot of scientific
knowledge and activity methods acquired by students on the basis of information technologies (including the
use of ICT tools) are used in the educational process both in the study of other disciplines and in other life
situations. Pedagogical methods of the science of information technologies teaching on the basis of modern
pedagogical technologies is one of the urgent problems of today.

Key words: teaching methodology, computer technologies, design, fundamental training, leveling-
development methodology.

Kirish. Dunyo kichrayib borar ekan, texnologiyaga asoslangan ish o'rinlariga bo'lgan ehtiyoj tobora
ortib bormoqda. Sun'iy intellekt va katta ma'lumotlar dasturlari doimiy o'zgaruvchan texnologiya dunyosida
mavjud texnologik o'zgarishlar va undan tashgarida mustahkam poydevor yaratadigan o'quv dasturiga ega
bo’lishi kerak. Talabalarni mehnat bozoriga tayyorlash uchun bugungi eng so'mggi ilg'or texnologik
bilimlarni tahlil gilish, loyihalash va amalga oshirishda to'lig bilimga ega bo'lishlari talab etiladi. Informatika
darslarini oliy ta’lim tizimida o’tilishi talabalar ma'lumotlar faniga va sun'iy intellektga qaratilgan progressiv
tadqiqotlarda ishtirok etishlari, ularni o‘qishni tamomlagandan so‘ng ishga joylashish uchun puxta
tayyorgarlik ko‘rishiga zamin yaratadi.

Kompyuter axborot texnologiyalarining zamonaviy jamiyat hayotidagi o'rni oliy ta'lim tizimida
informatikaning alohida o'rnini belgilaydi. Informatikani o'gitish bo'lajak mutaxassisning kasbiy
tayyorgarligining ajralmas gismiga aylanadi.

Ka'rinib turibdiki, igtisodiyot va menejment profili bo'yicha mutaxassislarni tayyorlash o'quv bazasini
kengaytirishni talab giladi: talabalarini informatika, kompyuter axborot texnologiyalari bo'yicha yanada
fundamental tayyorlash zarur.

Oliy ta’limning 1-kurs talabalari uchun “Axborot texnologiyalari” fanini o‘gitishda eng muhim
bo‘lgan bir gator muammolarni ajratib ko‘rsatish magsadga muvofiq ko‘rinadi.
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Eng avvalo, “Axborot texnologiyalari” fanidan o‘quvchilarning bilim, ko‘nikma va malakalarining
har xil boshlang‘ich darajalarini ta’kidlash o‘rinlidir. Boshlang'ich darajani aniglash uchun birinchi kurs
talabalari o'rtasida so'rov o'tkaziladi. So‘rov davomida maktabda informatika fanini o‘rganish muddati va
xarakteri kabi savollarga aniglik kiritildi; bizni gizigtirgan “Axborot texnologiyalari” bo'limlari bo'yicha
bilim darajasi; uy kompyuterining mavjudligi; “Axborot texnologiyalari” bo'yicha qo'shimcha ta'lim darajasi,
olimpiadalarda ishtirok etish.

So'rov natijalarini tahlil qilish “Axborot texnologiyalari” bo'yicha boshlang'ich ta'limning sezilarli
o0'zgarishini ko'rsatdi, bu o'quv jarayonini tashkil gilishni sezilarli darajada murakkablashtiradi. Bundan
tashqgari, informatika fanini umuman o'gimagan talabalarning bir gismi alohida ta'kidlandi. Talabalarning
bilim va ko'nikmalaridagi bunday bo'shliq natijasida «Informatika», “Axborot texnologiyalari” fanlarini
o'rganish uchun namunaviy dasturlar bo'yicha ishlash giyinlashadi.

Bu ko'p bosgichli o'gitish va tegishli uslubiy yordamni ishlab chigish, darslarni tashkil etishning yangi
modellarini ishlab chigish zarurligini talab gildi. Shu munosabat bilan loyiha metodi asosida informatika
fanini o‘qitishda tekislash-rivojlantiruvchi metoddan foydalanish magsadga muvofiq deb topildi.

Ushbu texnikaning mohiyati boshlang'ich bilim darajasi past bo'lgan talabalarga fan bo'yicha majburiy
minimumni o'rganishga yordam berish, ularning motivatsiyasini oshirish (metodikaning tekislash
komponenti), lekin shu bilan birga fanga yuqori, bargaror gizigishni saglab golishdir.

Loyiha uslubiga asoslangan tekislash-rivojlantirish metodologiyasi talabaning yaxlit axborot
madaniyatini samarali shakllantirish, uni informatika sohasidagi boshlang'ich bilimlarini hisobga olgan holda
axborot jamiyatida hayoti va kasbiy faoliyatiga tayyorlash imkonini beradi.[1].

Universitetning kichik bosgichida informatika fanini o'gitish masalalarini ko'rib chiqgilsa, deyarli
barcha o'gituvchilar ma'ruzada talaba ko'pincha passiv tinglovchi rolida bo'lgan muammoga duch kelishadi.
Bundan tashqari, asosiy kursni o'giyotganda, talaba ma'ruza materiali unga tanish yoki uni etarlicha yaxshi
bilishini his giladi, ba'zan esa to'liq ishonch hosil giladi. Birog, amaliyot shuni ko'rsatadiki, aksariyat
hollarda bunday emas. Semestr nazoratida bunday talabalar ushbu materialni umuman takrorlamaydilar.

Bu muammolarni hal gilish yo'llaridan biri o'quvchilarning o'quv va bilish faoliyatini faollashtirishdir.

Metodika. Zamonaviy ta'limda o'quvchilarning o'quv va kognitiv faolligini oshirish uchun faol ta'lim
usullari keng go'llaniladi. Faol ta'lim usullarini ishlab chigish va amalga oshirish ilmiy bilimlarning turli
sohalarida tagdim etilganiga va ko'plab o'gituvchilar va psixologlar tomonidan keng o'rganilganiga garamay,
bu muammo bugungi kunda uning yakuniy yechimidan uzoqdir, u etarlicha o'rganilmagan. Shu munosabat
bilan ta’limni rivojlantirish, o‘qitish jarayonini takomillashtirish, uning samaradorligi va sifatini oshirishning
zamonaviy g‘oyalariga mos keladigan faol ta’lim shakllarini ishlab chigish universitet uchun dolzarbdir.

Ma'ruzaning noan‘anaviy shaklidan foydalanish magsadga muvofiq bo’ladi. Bunda: ma'ruzadan
ma'ruzagacha talabani o'rganishga undash, mustaqil bajarish uchun aniq vazifalarni go'yish, materialning u
yoki bu gismini mustaqil ravishda ishlab chigishga majbur gilish kerak.

Yugoridagilardan kelib chigib, an'anaviy ma'ruzaning o'quv materialining asosiy gismini dinamik
tagdimot va ma'ruza-munozara ko'rinishidagi taqdimoti bilan uyg'unlashtirgan kombinatsiyalangan
ma'ruzadan foydalanish zarur.

Ma'ruza-munozara sxemasi:

* har bir ma’ruza darsi uchun mavzu bo‘yicha savollardan biri taqdim etiladi, u har bir talabaga
dinamik tagdimot ko‘rinishida mustaqil tayyorlanishi taklif etiladi. O'qituvchi kirish ma'ruzasida kursning
barcha mavzulari bo'yicha shunday savollar ro'yxatini beradi;

 Har bir mashg'ulotda ma'ruzachi, ikkita raqib va savollar beruvchi talabalardan iborat jamoa bilan
muhokama gilinadi. Jamoa o'gituvchi tomonidan belgilanadi;

* o'qituvchining ishtiroki minimal darajaga tushiriladi - u fagat muhokamani to'g'ri yo'nalishga
yo'naltira oladi. Muhokama yakunida o‘qituvchi o‘quvchilar tomonidan materialni taqdim etishdagi ijobiy va
salbiy tomonlarini baholaydi.

Tajriba shuni ko'rsatdiki, bunday ma'ruza quyidagilarga yordam beradi:

1) materialni yaxshiroq idrok etish;

2) o'quvchilarning o'z nuqgtai nazarini isbotlash, o'z fikrlarini anig shakllantirish va aniq ifodalash
qgobiliyatini rivojlantirish;

3) fikrlash mantig'ini rivojlantirish;

4) murakkab vaziyatlarni tahlil gilish, ularning paydo bo'lishining asosiy va ikkilamchi sabablarini
aniglash, ularni hal gilish vositalari va usullarini topish gobiliyatini rivojlantirish;

5) o'gituvchi va talaba o'rtasidagi o'zaro munosabatlarni kuchaytirish, chunki nafagat bevosita aloga,
balki gayta aloga ham mavjud.

6) Birog, muayyan faol usullardan foydalanish 0'z-0'zidan magsad bo'lmasligi kerak.
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7) Usulni tanlashda, birinchi navbatda, o'quv materialining mazmunini tahlil gilish va o'quvchilarning
ijodiy tafakkuri, kognitiv gobiliyatlari va hayotiy tajribasi eng samarali namoyon bo'ladigan faol usullardan
foydalanish kerak.

Oliy ta’limda “Axborot texnologiyalari” fanini o‘qitishdagi eng muhim kamchiliklardan biri, talabalar
tomonidan “Axborot texnologiyalari” fanini o‘z kasbiy tayyorgarligi uchun o‘rganish muhimligini
tushunmasliklari va natijada bu fanni o‘qitishning ijobiy jihatlari yo‘qligidir. O'rganish uchun motivatsiya
yetishmasligidir. Ushbu muammoning sabablari fanlararo alogalarning etarli emasligi, shuningdek, amaliy
igtisodiy muammolarni hal gilishdan ajratilgan holda materialni tagdim etishdadir.

Bu muammoni hal etish faqat bo‘lajak mutaxassisning fan sohasi va kasbiy muhitida kompyuter
axborot texnologiyalaridan foydalanishga yo‘naltirilgan integral informatika kursidan o‘quv jarayonida
foydalanilgandagina mumkin bo‘ladi.

Oliy ta’limning axborot texnologiyalari bo'limida o'quv jarayoniga integratsiyalashgan kurs
tushunchasi kiritilgan.

Ushbu kurs “Axborot texnologiyalari” fanini o‘qitishning quyidagi yo‘nalishlarini qamrab oladi:

1) talabalarni zamonaviy kompyuterlar va asosiy texnologiyalardan o'z fanlari bo'yicha amaliy
muammolarni hal gilish vositasi sifatida foydalanishga tayyorlash;

2) talabalarda kashiy muhitda ishlash uchun zarur bilim, ko'nikma va malakalarni oshirish.

Birinchi yo‘nalish doirasida kafedrada “Axborot texnologiyalari” yo‘nalishi bo‘yicha kadrlar
tayyorlash uchun asos bo‘lgan kompyuter fanlarining yetarlicha barqaror sikli ishlab chiqiladi. Talabalar
zamonaviy kompyuterlar haqida tushunchaga ega bo‘ladilar, shaxsiy kompyuterlar uchun texnik va dasturiy
ta’minot sohasida, zamonaviy elektron ofislarni tashkil etishda, ma’lumotlar bazalari sohasida tizimli
bilimlarga ega bo‘ladilar, axborot texnologiyalarining rivojlanishi haqida tasavvurga ega bo‘ladilar, axborot
texnologiyalari bilan tanishadilar. Zamonaviy axborot texnologiyalarini go'llab-quvvatlashning asosiy turlari;
tizimli murakkab hujjatlarni avtomatlashtirilgan tarzda yaratish, ma’lumotlar bazalarini loyihalash, yaratish
va yuritish, mahalliy kompyuter tarmoqlari va Internet bilan ishlash ko‘nikmalarini egallash.[2]

Boshgaruv jarayonida mutaxassis doimo muvaffagiyatga olib keladigan yagona yechimni tanlash bilan
duch keladi. Hagigatni ilmiy asoslangan baholashga yo'naltirish uchun mutaxassis nafagat axborot
texnologiyalari sohasida foydalanuvchi ko'nikmalariga, balki igtisodiy jarayonlarni tahlil gilish vositalariga
ham ega bo'lishi kerak. Shu munosabat bilan yo’nalishli fakultetlarda mutaxassilikka mos fanlar ishlab
chigildi.

Fanni o'rganishdan magsad - samarali boshqgaruv garorlarini gabul gilish uchun kompyuter
texnologiyalari va tegishli dasturiy ta'minotdan foydalanish sohasidagi bilimlar tizimini shakllantirish.

Pedagogning vazifasi talabalarga o'z kasbiy faoliyatida muvaffagiyatga erishish uchun Offis
dasturidan ganday foydalanishni ko'rsatish, biznesni hisoblashning eng mashhur usullarini o'zlashtirish va
ularni to'g'ri go'llashni o'rganishdir.

Korxonani boshqarishda ixtisoslashtirilgan axborot texnologiyalarini o'rganish ikki jihatni o'z ichiga
oladi.

1. Bozorning hozirgi holatini hisobga olish turli sohalarda boshgaruv faoliyati uchun dasturiy ta'minot.

2. Korxonani biznes-rejalashtirish va modellashtirishning integral paketlarini, jamoaviy faoliyatni
tashkil etishning muammoli-yo'naltirilgan paketlarini, axborotni boshgarish paketlarini o'rganish.

Kibernetika-informatika fanini o'gitish bo'yicha dastlabki tajribalar o'tgan asrning 50-yillari o'rtalarida
amalga oshirilganligini hisobga olsak, informatika ta'limiga kompleks yondashuvning rivojlanishi jami
qariyb yarim asrlik tarixga ega. Hozirgi vaqtda informatika o’qitish nazariyasi va metodikasi jadal
rivojlanmoqda; maktab informatika fanining yoshi gariyb yigirma yil bo'ldi, ammo yangi pedagogika fanida
ko'plab vazifalar yaginda paydo bo'ldi va chuqur nazariy asoslash yoki uzoq muddatli eksperimental
tekshirishni olishga hali vaqgtlari yo'q.

Informatika o‘qitish metodikasi o‘qitishning umumiy maqsadlariga muvofiq quyidagi asosiy
vazifalarni qo‘yadi:

v’ “Axborot texnologiyalari”  fanini o‘rganishning aniq magsadlarini, shuningdek, tegishli
umumta’lim fanining mazmunini va uning o‘rta maktab o‘quv dasturidagi o‘rnini aniqlash;

v maktab va o‘gituvchi-amaliyotchi oldiga qo‘yilgan magsadlarga erishishga qaratilgan ta’limning
eng ogilona usullari va tashkiliy shakllarini ishlab chigish va taklif gilish;

v' “Axborot texnologiyalari” fanini o‘qitish vositalarining butun majmuasini (darsliklar, dasturiy
ta’minot, texnik vositalar va boshqalar) ko‘rib chiqish va ularni o‘qituvchi amaliyotida qo‘llash bo‘yicha
tavsiyalar ishlab chigish.

Xulosa. “Axborot texnologiyalari” fanlari kontseptual apparatlar darajasida ham, vositalar darajasida
ham ko'p va ortib borayotgan fanlararo alogalarga ega. Kompyuter asosida talabalar tomonidan
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o'zlashtirilgan ko'plab fan bilimlari va faoliyat usullari (jumladan, AKT vositalaridan foydalanish) fanlar
o'quv jarayonida boshqa fan sohalarini o'rganishda ham, boshga hayotiy vaziyatlarda ham shaxsiy fazilatlarni
shakllantirish uchun muhim ahamiyatga ega bo'ladi, shaxsiy natijalarni shakllantirishga garatilgan. Maktab
informatikasi shakllanishining butun davri davomida u ta'lim natijalarini shakllantirish tajribasini to'pladi,
ular hozirgi kunda zamonaviy ta'lim natijalari deb ataladi. Asosiy maktabning informatika kursi mazmunida
informatikaning fundamental asoslarini o‘rganish, axborot madaniyatini shakllantirish, algoritmik tafakkurni
rivojlantirish, ushbu kursning ta’lim salohiyatini to‘liq ro‘yobga chiqgarishga e’tibor garatish magsadga
muvofiqdir. Informatika o'gituvchisi falsafa (dunyoning tizim-axborot rasmini o'rganishga dunyogarash
yondashuvi), filologiya va tilshunoslik (dasturlash tizimlari, matn muharrirlari, matnni aniglash tizimlari,
kompyuter tarjimasi vositalari, sun'iy intellekt tizimlari) muammolarini yo'naltirishi kerak, matematika,
fizika va igtisod (kompyuterda modellashtirish), rangtasvir va grafika (grafik muharrirlar, dizayn,
multimedia tizimlari) va boshqgalar Informatika o‘qituvchisi keng bilimdon bo‘lib, 0‘z malakasi va bilim
darajasini doimiy ravishda oshirib boruvchi shaxs bo‘lishi kerak [3].
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BABAJIZKAHOBA Maauna AxajoBHa

IIpenonaBarens
kaeaps! HHPOPMAIIOHHBIX CUCTEM U
UQpoBEIX TexHONOrui Byxapckoro
rOCYAapCTBEHHOT'O YHHUBEPCHTETA

METO/bI, ACITIOJIb3YEMBIE JLI1 ObPABOTKH U KOJII(I"IECTBEHHOﬁ OLHEHKH
HEOIIPEJAEJIEHHOCTHU MOJIEJIEM HCKYCCTBEHHBIX HEUPOHHBIX CETEU IS
MNPOI'HO3UPOBAHUA 3ATPAZHEHUSA BO3YXA

Hcnonvzosanue memooos, 0OCHOBAHHBIX HA OAHHBIX, MAKUX KAK MOOeNU UCKYCCMBEHHbIX HEUpPOHHbIX
cemeti (MHC), 015 npoeno3upo8anus 3a2pssHeHUsl HAPYICHO20 6030yXa ObLIO NONYIAPHLIM 8 HOCIeOHUe 08d
Odecamunemusi. OOHAKO UCCAE008AMENbCKAS OESIMENbHOCMb O U3YUEHUIO HEONPeOeNeHHOCU, C8A3AHHOU C
paspabomrkoii modenei UHC, Ovina oepanuuennou. [losmomy 6 smom 0030pe uziazaiomcsi nooxoovl K
VCMPAHEeHUio  HeonpeoereHHoCmuy MoO0elu 6 COOMemCcmeuyu ¢ IManamuy HOCMpoeHus mooeel
UHC. Ocnosbigasicy Ha MHOXMCECMBA CMAMbAX, YMO 6 OCHOBHOM PACCMAMPUBALACH HEONpeoeseHHOCHb
6XOOHbIX OAHHBIX, 8 MO 6peMs KAK MeHblle SHUMAHUSA YOelaloCh HeONnpedeieHHOCMU CMPYKMypbl,
napamempos u GbiXOOHBIX OAHHLIX. B 0CHOGHOM ucnonwb306anucy ancamobnesvie nooxoosi, 3a KOMOPbIMU
cnedosanuy Helpo-neuemxue cemu. OOHAKO NPAMOMY USMEPEHUIO HEONPEeOeleHHOCHU YOesIoCh MeHblie
sHuUManus. Hcnonv3osanue memooos Ha4anbHOU 3a2py3Ku, OAeco8CK020 MOOEIUPOBAHUS U MOOIUPOBAHUS
memodom Monme-Kapno, komopsie Mo2cym KoauyecmeenHO OYeHUMmb HeonpeoeseHHOCMb, MmMakKxice OblLio
ocpanuuero. B saxnouenue, 8 5mom 0030pe pPeKoMeHOYemcs: paspabomamsv U HPUMEHUMb NOO0X00bl,
KOmopble Mozym Kax 00pabamuléamys, max u KOAULECMBEEHHO OYeHUBAMb HeonpeodeNeHHOCb, C8A3AHHYIO C
paspabomioii mooeneit MHC.

Knwuegwle cnosa. Ilpocnosuposarnue 3azpastenus 6o3oyxa (3B), Hckyccmeenuvie HelponHble cemu
(UHC), Konuuwecmeenuas oyenka neonpedenennocmu, batiecosckuti, Modenuposanue memooom Monme-
Kapno, Fuzzy.

HAVONING IFLOSLANISHINI BASHORAT QILISH UCHUN SUN'lY NEYRON TARMOQ
MODELLARINING NOANIQLIGINI QAYTA ISHLASH VA MIQDORINI ANIQLASH UCHUN
ISHLATILADIGAN USULLAR

So'nggi yigirma yil ichida tashgi havoning ifloslanishini bashorat gilish uchun sun'iy neyron tarmoq
(SNT) modellari kabi ma'lumotlarga asoslangan usullardan foydalanish mashhur bo'ldi. Birog SNT
modellarini ishlab chigish bilan bog'lig noaniglikni o'rganish bo'yicha tadgigot faoliyati cheklangan edi.
Shuning uchun, ushbu sharh SNT modellarini qurish bosgichlariga muvofig modelning noanigligini bartaraf
etish yondashuvlarini bayon giladi. Kirish ma'lumotlarining noanigligi asosan ko'rib chigilgan ko'plab
maqolalarga asoslanib, tuzilish, parametrlar va chigishlarning noanigligiga kamrog e'tibor garatildi.
Ansambl yondashuvlari asosan ishlatilgan, so'ngra neyro-loyga tarmoglar. Birog noaniglikni to'g'ridan-
to'g'ri o'lchashga kamroq e'tibor berildi. Noaniglikni aniglay oladigan Bootstrap, Bayes va Monte-Karlo
simulyatsiyalaridan foydalanish ham cheklangan edi. Xulosa qgilib aytganda, ushbu sharhda SNT modellarini
ishlab chigish bilan bog'lig noaniglikni gayta ishlash va migdorini aniglash mumkin bo'lgan yondashuvlarni
ishlab chigish va go'llash tavsiya etiladi.

Kalit so'zlar. havoning ifloslanishini bashorat gilish, sun'iy neyron tarmoglari, noaniglik migdorini
aniglash, Bayes, Monte-Karlo simulyatsiyasi, Fuzzy.

METHODS USED FOR PROCESSING AND QUANTIFYING THE UNCERTAINTY OF
ARTIFICIAL NEURAL NETWORK MODELS FOR PREDICTING AIR POLLUTION

The use of data-based methods, such as artificial neural network (ANN) models, to predict outdoor air
pollution has been popular in the last two decades. However, research activity on the uncertainty associated
with the development of ANN models has been limited. Therefore, this review outlines approaches to
eliminating model uncertainty in accordance with the stages of building ANN models. Based on a lot of
articles that mainly considered the uncertainty of the input data, while less attention was paid to the
uncertainty of the structure, parameters and output data. Ensemble approaches were mainly used, followed
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by neuro-fuzzy networks. However, less attention was paid to the direct measurement of uncertainty. The use
of bootstrapping, Bayesian modeling, and Monte Carlo simulation methods that can quantify uncertainty has
also been limited. In conclusion, this review recommends the development and application of approaches
that can both process and guantify the uncertainty associated with the development of ANN models.

Keywords: Air pollution forecasting, Artificial neural networks, Uncertainty quantification, Bayesian,
Monte Carlo simulation, Fuzzy

Beenenne. Mojenn, OCHOBaHHBIE Ha JaHHBIX, B IPOTHO3UPOBAHNY 3arpPA3HEHUS BO3AYXa.

3a mocnegHUe IBa MECATHIIETHS B JUTEPAType MIUPOKO COOOIMANOCh 00 HMCIIOIh30BAaHUN MOJEIEH,
OCHOBAaHHBIX Ha JaHHBIX, Ui NPOTHO3MPOBAHHS 3arps3HEHHss HapyxHoro Bo3ayxa (3B) [1,2].
[IpuBnekaTenbHOCTs MOJENCH, OCHOBAHHBIX Ha JAHHBIX, MOXXHO OOBSICHUTH IByMs (akropamu: (1) Gomee
BBICOKOH MPOU3BOIUTENBHOCTHIO 110 CPABHEHHIO C TPATUIIMOHHBIMU TIOJX0AaMH U (2) MOSIBIEHHUEM OOJBIIIX
00BEMOB JaHHBIX U 00Jie€ MOIIHOTO BBIYMCIUTEIHLHOTO IPOTPAaMMHOTO obecrieueHus. bputo mokaszaHo, 4to
MOJICJIM, OCHOBAaHHbIC HA MJAHHBIX, MO3BOJISIOT MOHATH CIOXHYIO JAWHAMHUKY MEXAY I€PEeMEHHBIMU
OKpyXxaromei cpeas! 1 3B Ha OTKpbITOM Bo3ayxe 0e3 UCToNb30BaHus GOPMYJI, OCHOBAHHBIX Ha (PHU3HKE. ITO
MO3BOJISIET MCCIIEIOBATENsIM OOOHTH JONYIIEHUS H CTPOTHE TEOPETHYECKUE TPeOOBaHUS, YTOOBI
HCTIONB30BaTh TPAIUIIMOHHBIE MOJXO/AbI, TAKUE KaK rayccoBa JTucrepcus, (OTOXHUMUYECKas W JiarpaHKeBa
MoJiesn Tpaekropuil. Takum o0pa3om, ObUIO MOKa3aHO, YTO MOJENIH MPOrHo3upoBaHus 3B, ocHOBaHHbBIE Ha
JNAHHBIX, SBIAIOTCS 3G (EKTUBHBIMU ajJbTEPHATHBAMU TPAJULMOHHBIM JAETEPMUHUPOBAHHBIM MOZEIISIM
[3,4,5].

B YaCTHOCTH, WHPOPMATMIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU (MUKT) "
CTALlMOHAPHBIE/MOOMIIbHBIE NATYMKH, IO3BOJIMIA MOJIYYUTh OIPOMHOE KOJMYECTBO JaHHBIX, OCOOEHHO
M3MEpPEHHU 3arps3HEHHs] OKPYXKAIOMIeW Cpeapl, YTO TO3BOJMJIO JHUIAM, TNPHHUMAIONIIM pEIIeHHS,
MIPEIOCTABIATh paHHUE MPEAYNPEXKACHUS TpaxJaHaM B TOPOACKMX paiioHax [6]. Hakonen, mocnmeanue
HECKOJIBKO JIET CTaJH CBUACTEISIMH Pa3paOOTKH M TOSBICHHS OCTYMHBIX W MOLIHBIX BBIYMCIHTEIBHBIX
WHCTPYMEHTOB, IOJNCPKUBAIONINX TPOIECCHI MamMWHHOTO 00ydeHus [7]. CBoOomHBIE  S3BIKH
MPOTPaMMHUPOBAHUS C OTKPBITBIM HCXOJHBIM KOJOM, Takue kak Python, R u Java, mmpoko ucnoib3yroTcs
JUIs1 KOTUPOBAHUSI MHOTHX METOJIOB, OCHOBaHHBIX Ha JaHHBIX [§].

Mogenn HWHC saBnsrorcs OZHMMH U3 Hamboilee 4YacTo  HCIOJIB3YEMBIX HHCTPYMEHTOB
nporao3upoBanus 3B, ocHoBaHHBIX Ha JaHHBIX. THC - 3T0 CTpYyKTypHI C MapaieTbHBIMU BBIYHCICHUSIMH,
KOTOpBhIC HMMHTHUPYIOT MapajaurMy oOpaObOTKM HMH(OpMAIMK 4YEJIOBEUYECKOr0 Mo3ra. OTO JejaeT HX
CIIOCOOHBIMHM YUYHUTHCS Ha JIIOOOH paHee HEU3BECTHOW MH(OPMAaLUHM M3 JIOOO0Tr0 3aJaHHOI0 O0YYaroLIero
Habopa JaHHBIX [9].

PaspaboTka moaenu MHC 00BIMHO COCTOMT U3 BOCHBMH STAIlOB:

e cOOp IaHHEIX,
npeaBapuTebHas o0paboTKa JaHHBIX,
BBIOOD BXOJHBIX TIEPEMEHHBIX,
paszzeneHue TaHHbIX,
BBIOOP apXUTEKTYPBl MOAECTIH,
ONTHUMHU3ALHNSA CTPYKTYPBI MOJIENH,
o0yueHue MojeIu

e IIpOBEpKa MOJEIH.

CrnenoBaTenbHO, BIUSHUE Pa3IMYHBIX MOAXO0I0B P BEIMOIHEHNH Ka)KI0TO U3 3TAllOB Ha PE3YJIbTAThI
MOJICJIH CTaJi0 XOpOIO 3apeKOMEHaoBaBIIel ce0s oOmacTeio uccienoBanuii. HemaBamit 0630p [10]
MIOCBALICHHBIA HCIIOIB30BAHUIO METO/MOB, OCHOBaHHBIX Ha HCKyccTBeHHOM uHTemiekre (M), B
nporHo3upoBannu 3B, Taxke Mokazan aHaJIOrMYHbBIC PE3YIIbTaThI.

HeonpezaeneHHocT, BO3HUKAIOMIAS B pe3yJibTaTe pa3paboTKu MOAesel, OCHOBAaHHBIX Ha JaHHBIX

YuureBas ux mnpupony '"depHoro smmka', momenn MHC He MOryT mpemocTaBUTh YETKYIO
WH(OPMAIUIO O BIMAHWU HECKOJIBKHUX BapUaHTOB IMOCTPOEHHUS MOJENH, HAIpUMEp BXOJHBIX JaHHBIX,
ApXUTEKTYpbl, CTPYKTYpbl M TNapaMeTpoB OOY4YeHHUs, Ha HX pe3yiabTaThl. ITa JIBYCMBICIEHHOCTb,
OKpyXaromlasi IpoLecC MOACIUPOBAHMA, CYLIECTBYET, M €€ OOBIYHO HAa3bIBAIOT HEOINPEAECICHHOCTHIO
mozenu. CoobIanocs, YTO HEONPEASTIEHHOCTh MOJIEIH OTPAHNYMBAET MMOTEHIINAT UCTIOJIB30BaHUA MOJeNeH
HHC, ocobeHHO B 331a4ax, CBI3aHHBIX C IPUHATHEM perieHui [11].

YuurteBas pacTymryto nomynaspHocTh Moxaened MHC, BakeH TmiaTenbHBIH 0030p CYIIECTBYIOIIAX
HCCIICIOBAaHNUH, YYWTBIBAIOUIMX HeomnpeaeneHHocTh. ClienoBaTenbHO, OCHOBHAsL 1LI€db 3TOW CTaTbu -
MPEeJOCTaBUTh OOMIMPHYIO 0a3y METOJIOB, HCHONB3YEMBIX Ul YCTPaHEHHsI HEONPEIeIEeHHOCTH, CBA3aHHOH C
paszpabotkoii mogeneit UHC miist nporHosupoBanus 3B Ha OTKpBITOM BO3/AYyXeE.
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OO0umuii 00630p. Crathu, nocesieHHble npuMeHeHuto Mozaened MHC B mporHo3upoBanuu 3B Ha
OTKPBITOM BO3AYyXe, ObUIH COOpaHBI M3 MEXKAYHAPOIHBIX PEIIEH3UPYEMBIX KypHanoB. [I0ckoIbKy OCHOBHOE
BHUMAaHHUE B OTOH CTaThe YAENSIETCS YUeTy HEONpEAeIeHHOCTH, BO3HUKAIONICH B pe3ynbTaTe pa3paboTKu
monenn MHC, anemeHTHI moncka cHavana ObUTH CY)KEHBI, YTOOBI BKITFOUNTh TEPMHUHBI ‘HEONPEICICHHOCTD
W/WJIM METOJMbI, KOTOPhIE XOPOIIO M3BECTHHI /IS ydeTa HeompeaereHHoCTH. [IyHKTHI moucka Uit MeToI0B
BKJIIOUAIM ‘TIPOTHO3MPOBAHHWE 3arpsi3HEHMsT BO3[yXa’, ‘MCKYCCTBEHHBIE HEHpOHHBIE ceTH’, ‘TIIyOoKoe
oOyuenue’, ‘MammuHoe oOyuenue’, ‘MHC’, ‘Tnmybokue HelipoHHbBIE ceTh’, ‘0aliecCOBCKHE HEMPOHHBIC CETH ,
‘Monre-Kapno’, ‘ancamOmnp’, ‘HOBEpHUTENBHBIA WHTEpBal’, ‘aHanmn3 4vyBcTBUTeNbHOCcTH , ‘AHOUC’ n
‘HeueTkne HelpoHHBIE CETH C pa3TUIHBIMH KOMOMHAIMsAMHU. [I0BTOpHBIN MOMCK OBLT BBITIOJNHEH 3aIpoc,
colepKaluil ‘HeUpPOHHBIE CETH W ‘3arps3HEHHE BO3AyXa’, MOTOMY YTO BO MHOTHX CTAThAX, MOAXOMAIIUX
UL 3TOTO 0030pa, He 00s3aTeNbHO YIOMUHATH TEPMHUH ‘HEONpeneneHHOCTh . Tperuil stam oTOopa Kak H3
WICHTU(UIIMPOBAHHBIX, TaK M W3 HEOMO3HAaHHBIX Pa0OT OBII MPOBEAEH B COOTBETCTBHH C TEMATHKOW
JaHHoro ob63opa. Hampumep, BO  MHOTHMX  CTaThsiX  JACUCTBUTENBHO  YIIOMHHAETCS  TEPMUH
‘HEONpPENIEICHHOCTh , HO TOJBKO YacTh M3 HUX paccMaTpuBalla HEONPEACIICHHOCTh MOJEIHU B IpoLecce
ITOCTPOCHUST MOJIEIH.

[MonpoGHast mHpOpMAIHS O BEIOPAHHBIX CTAThsIX, TaKas Kak HMEHa aBTOPOB, TOJl MyOIMKAI[MH, MECTO
TIPOBEJICHUS UCCIIEIOBAHNUS, U3yUeHHbIE 3arpsI3HUTENN BO3/lyXa U METOJIbI, UCIIONb3yeMble JJIs YCTPaHEHUS
HEOTPEACTICHHOCTH MOJeNH, NpuBeaeHbsl B Tabmume 1. Ciemyer OTMETHUTh, YTO B HECKOJIBKHX CTAaThIX
WCTIONIB30BANIACH [IBA WM Oojiee MOAXona K YCTPaHEHHWIO HEONpEeAeNIeHHOCTH B TpOIecce pa3padoTKu
MOJIENH.

Tabauua 1. KnroueBble JeTajin pelieH3MpyeMbIX cTaTeil

MecTo npoBeeHus Metoabl, HCIIOJIB3yeMbIe

HUcciaenoBaHHbIE

Ne ABTOpBI (rox) TEeMaTHYeCKOI0 JUISL YIIPaBJIeHUSA
3arpsi3HUTEN
HCCTeT0BAHUS HeOoNpeaeTeHHOCTBI0
de Mattos Neto u 8 caiiToB B bpasunuu u .
apyrue. (2021) p——— PMzs; PM1o Cosoxynraoctit UHC
Xap6un, Cuanp 1 Koppensaunonnsiii ananus
2 Dong u apyrue. (2021) I'yanuxoy, Kurait PMio & Cookymaoct UHC
3.  Ebrahimi u Qaderi (2021) Terepan, Upan SO; Fuzzy
Gonzalez-Enrique u 3anuB Anpxecupac, Bsaumnaz HH@OEMaHHH’
ne. (2021) Venamms NO; Koppensaunonnsiii ananus
Apyrue. & BaitecoBckuit
N HauanpHas 3arpyska &
5. Han u mpyrwme. (2021) [exnn, Kutaii PM:s BaiiecoBckit
6. Liu u gpyrue. (2021) [lexun, Kuraii NO; CosoxynHoctu MHC
7. Menarz:zsoléllz)[pyrne. CanTtbsro, Unmu PM:s KoppensinoHHbIi aHaau3
Mokhtari u _ HUcnerrarenbHblil
8. (2021§prr ’ nonuroH Jarysit, FOra, CsHs Monte Carlo
CIIIA
CO; NOy;
9.  Shahid u gpyrue. (2021) Opxyc, Jlanus SO;y; Og; CTuMyIUpOBaHHUE
PMzs; PMio
AHanu3
10. Shams wu gpyrue. (2021) Terepan, Upan SO UYBCTBHTEIBHOCTH
Jxmnna, CaymoBckast IRl s Lo
11. Taylan u apyrue. (2021) AL H>S;03; NOy; Fuzzy
ApaBust
PM1o)
[[Tanxai, XaHuxoy u . Koppensauus [Mupcona,
12. Wang u apyrue. (2021) Hankun, KuTait PMzs; PMzo HEUYETKOCTh U penbed-F
OmnnaitH-mmatrgopma
MOHHUTOPHHTA
13.  Yu wum apyrue. (2021) BELUIONHBIX 4308 NOx CoBokymHoct MTHC
aBTomoOwmielt B Kurae
14, Zhang u npyrue. (2021) [Texun, Kutait PM;s Koppensuuonusiit ananus
15.  Alkabbani u mpyrue. Anb-Jlxxaxpa, Kyseiit =~ PMas; PMag; Og; AunroputM BopyTbt
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(2022) SO;; NOy; CO
16. Kow wu apyrue. (2022) 74 caiira B TaiiBane PM:s Cosoxymroctu MHC
Kristiani u gpyrue. Heckonpko caiiToB Ha =
17. (2022) Taiisane PM2s Koppemnsuronnsrit ananm3
18.. Lin u apyrue. (2022) Xaiikoy, KuTait PM;s BaitecoBckuit
19. Tan u gpyrwme. (2022) Yanmra, Kurait PM2s Cosoxymroctr UHC
20. Teng wu npyrume. (2022) [Ianxait, Knrait PM2s CoBokymHoctrn MTHC
21 Tian et al. (2022) 6 00BEKTOB B UsHny, PMas: PMuo Koppenauronnslit ananus
Kurait & smmupudeckas popmyia
Cookynnoctu MHC,
Pacnpenenenus no
Usnny, >HbwKIHE U .
22.| Wang u apyrue. (2022a) Crtany, Kirrait PM;s; PM1o rayccoBy H
reorpaguyeckomMy
MacmTady
23. Wang wu npyrue. (2022b) Ilexnn, Kutait PM:s COBOKYH?L?ZCZT;I G
24. Zeng wu npyrue. (2022) [Mexun, Kuraii PM2s Cooxynaoct UHC
25. Zheng u mpyrue. (2022) L EHOD R PM2s Cosoxynunoctu MHC

[nzswkyan, Kurtai

HcTouHMKN HeompeaeJJeHHOCTH MOJIeJIN

Uto0BI 0XapaKTepH30BaTh HEOIPEACICHHOCTh, CBA3aHHYIO ¢ pa3paborkoit momenmn MHC, cHagaa
HEOOXOAMMO OTHCAaTh HECKOJBLKO 0003HaueHUH. JIr000# THI perpeccuu

Monens MHC 00bIYHO MPUHUMAET CIICAYIOIIUN BU/T;

¥ =flx,w) + 0y, @)

rae Xxe NPENCTaBISICT BXOMHOH BEKTOp, Hampumep, coorBercTBytommii N oOpasusl u d
npenckasarent, RN sBnsercs BEKTOPOM BBIXOIHBIX JAHHBIX MOJENH, HAI[PUMeD, OLEHOK BekTopa YERN
conepkammid (pakTuueckue HaOMIOACHUS, W SIBISIETCS BEKTOPOM MapaMeTpOB MOJENH, HalpUMeEp, BECOB
COENMHEHUH U cMeleHul, f(*) ABIAETCA DYHKIMEH, OMMCHIBAIONIEH TMHAMUKY MEXKIY X U Y U Ogs OTO
HENPUBOJUMBIA IIyM (WIM JaHHBIE), KOTOPBIH HEMOCPEACTBEHHO BIMSET Ha OIMMOKA MOJIEINH.
Heonpenenennocts, cBsi3anHas ¢ paspadorkoit moaeneir MHC , xapakrepn3oBagach MHOKECTBOM CITOCOOOB,
OJTHAKO B IEJIOM MX MOYKHO KJIACCH(HUITIPOBATH JTUOO KaK ajleaToOpHIecKre, TH00 Kak smuctemMudeckue [12].
Arnearoprdeckie HeONpPeAEIEHHOCTH OTHOCATCS K TEM, KOTOPBIE MPUCYIIN JUHAMHUKE HCCIETYEMbIX CUCTEM.
OTO BKIIOYACT B €0 CTOXaCTHYHOCTh (PU3NYECKUX U XUMHUECKHX CBOMCTB CHUCTEM OKpY)KalOLIeW Cpenpbl,
MIPEIUKTOPHBIE BO30YXACHUS M MIYMHOCTh WJIM HECOBEPIIEHCTBA COOpaHHBIX JaHHBIX. C IPYroi CTOPOHHI,
SMHUCTEMOJIOTUYECKHE HEOIPENEICHHOCTH BO3HHMKAIOT HA 3Tale MOJCIMPOBAHMS M3 HEIOCTATOK 3HAHWNA O
0a30BOil M3y4aeMOW cHCTeMe, HEIOCTaTOK MHaHHBIX U pa3padoTKa HECOBEPLICHHBIX MOJEINeH.
OnucTeMuyYecKas HEOMPEACICHHOCTh TaKXKe Ha3bIBAC€TCS HEONPENETICHHOCTHI0 MOJENH, IOCKOJIBKY OHa
BbI3BaHAa OTPAaHUYECHHUAMH, BOZHUKAIOLUIUMH B TIpoliecce pa3paboTku Moaenu. /IBa tepmuna B Ypasuenue (1)
COOTBETCTBYET HCTOYHHKAM MOJEIBHOW  HEONpEAETIeHHOCTH W  ajJeaTOpPHOM  HEOompenesIeHHOCTH
COOTBETCTBEHHO.

CrnenoBarelibHO, TONMHAs HEONPEACICHHOCTh  § TIpeamnonaras, 4YTO JIBE HEOIPEOeJICHHOCTH
HE3aBHCHMBI, UX MOKHO OXapaKTepHU30BaTh CIEIYIOMNM 00pa3oM:

RNxd

2 _ 2 2

0° = oyn + i, 2
rue a,ﬁN OTHOCUTCSI K HEONPEICIICHHOCTH MOJCIH, U ajN OTHOCUTCS K ajeaTropHas
HEOIPEICTICHHOCTH. Yacro ObIBaeT HEMPOCTO KIACCU(PHUIIMPOBATH HEOIPEACICHHOCTH, BOSHUKAIOIINE

Ha JTare MOJENMPOBaHUs, IMOCKOJBbKY peanbHble NPWIOKEHHS, Takhe Kak IporHosupoBanrne 3B Ha
OTKPBITOM BO3AyX€, BKIIOUaIOT 00¢ (hopMbl HeomnpeaeneHHocTeld. OMHaKo 3TOT 0030p OTPAHUIUT €T0 00BEM,
COCpE/IOTOYMB BHHMAHUE TOJBKO HA HEOIPEICICHHOCTH MOJCIH. B YacTHOCTH, aBTOPBI MNpEIararoT
XapaKTEepPH30BaTh HEOIPEIEICHHOCTh MOJETH ITyTeM BBISBICHHS €€ WCTOYHHKOB Ha 3Tare MOCTPOCHUS
mozeneid. To ecTp Kaxaplid miar B mporecce paspabdorku moaenu MHC Bieder 3a coOol KOMOWHAITHIO
HECKOJIbKMX METOJIOB, M PA3yMHO CBS3aTh HEONPEICICHHOCTh CO BCeMH MX. TakuMm 00pa3oM, B 3ToM 0030pe
MOIPOOHO OCBEIAETCS CBSI3b MEXAY MCTOYHWKAMH HEONPENEIICHHOCTH MOEITH U yKa3aHHBIMH IIaraMu.
Puc. 1 moka3ansl BoceMb o0mux maroB st moctpoenus moaeneit MHC u ux B3auMOCBSI3b ¢ HCTOYHUKAMU
HEOMPEACICHHOCTH, KOTOPbIE OYIyT 00CYKIaThCs B CIACAYIOIINX MOApa3eiax.
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HeonpeaenennocTs

BXQAHAIS JAHHEL 2. Tlpensapuemsaaz o5paboTsa FARFEK

HeonpenenenHoeTh MAPAMETPOB

5. Bribop apxHTEETYPEl MOJEIH - 6. BEIGOp CTPYETYPEI MOJIETH FIne

HeonpeaeaeHHoCTb CTPYRTYPBI 8 Mopens mpoBepEa BHEOTHNE
JMAHERX

HeonpereieHHoCTs pesyasTaTa

Pucynok 1. UcTouHNKH HeonpeaeIeHHOCTH M UX CBSI3b € dTanaMu pa3padorku mogeau MHC

HeonpezneneHHOCTh BXOJHBIX AaHHBIX

HeonpeneneHHOCTh BXOMHBIX JaHHBIX BO3HMKAeT W3-3a OTCYTCTBHS IIOJHBIX 3HAaHHH 00
WCTIONTb30BAaHNH COOTBETCTBYIOIIMX BXOMHBIX NAaHHBIX X M Y s oOyuenus monener MHC. YuutwiBas
WHTEHCUBHBIN Xapaktep mozeneii MHC, Ha HeompeneleHHOCTh BXOIHBIX AaHHBIX OOBIYHO BIMSAIOT TAaKUE
(aKTOphl, KaK INIOTHOCTh AAHHBIX M KOJIMYECTBO MPEIUKTOPOB, KOTOPHIE MOTYT HNPUBOIUTH K Pa3IMYHBIM
CTPYKTYpaM MOJENH, MapaMeTpaM OOy4deHHs M HEBOCIPOM3BOIMMBIM pe3yibTaTaM. [IIOTHOCTH NaHHBIX
OTHOCHTCS K KOJIMYECTBY BBIOOPOK, N HeoOxomuMbIx Jutst ooydenust mojenu MHC. XoTst o0br4HO cunTaercs,
YTO HEOMPEICIICHHOCTh MOJEIH OOpaTHO MPOIOPIHOHATIbHA IUIOTHOCTH MaHHbBIX [13], He cymecTByeT
o0rmiei GopMynbl A OMpeeNieHUs] ONTUMAIILHOTO O00bheMa JTaHHBIX, HEOOXOJUMOro i oOydeHus, 0e3
HEHY)XHBIX BBIYHCIHTENbHBIX 3aTpar. C Jpyroil CTOPOHBI, HW3BECTHO, YTO OIPE/ACICHHBIC THUIIBI
MIPEUKTOPOB, HAIPUMED, 3arpsI3HATENN BO3/1yXa, METEOPOJIOTUYECKHE M BPEMECHHBIC MIEPEMEHHBIC, JIyUIlle
OTPaXKar0T BAXXHYIO CHCTEMHYIO TWHAMHUKY, KOTOPYIO TbITatoTcss mmutupoBatrbh Monenu MHC. Oanako 3to
MPUBOJAUT K BKJIFOYEHHUIO CIUIIKOM MAJIOTO WJIN CIUIIKOM OOJIBIIOTO YUCIa MOAEIBHBIX MPEIUKTOPOB, d YTO
CHJIBHO BJIMSIET HA HEOTIPEIEIEHHOCTh BXO/IHBIX JITAHHBIX.

CTpyKTypHas HEOMPEACICHHOCTh

CTpyKTypHasi HEONPEICICHHOCTh BO3HHKAET B PE3yJbTaTe YIPOIICHHUS, JBYCMBICICHHOCTH, W/HIH
OTCYTCTBHE MH(pOPMAIMU 00 OIpeieNsIomeM ypaBHeHUH (ypaBHEHUSX), HcHonb3yeMblx mopeinsimMu MHC
JUIsl OomucaHus peanbHOro mporecca [14]. M3-3a smnupuueckoit npupoast mojeneir MHC pabora co
CTPYKTYPHOH HEONpPEIEeeHHOCTHIO KaXKeTcsl Hen30exHoi. CTpyKTypHas HeONpeIeeHHOCTh BOSHUKAET U3 -
3a BbIOOpa chemyromero: (1) apxXuTekTypa MOIENIH, HANpUMEp, NpsMas, peKyppeHTHas U T.O., (2)
nepenaroyHas (QyHKIOUS, HaOpuUMep, JOrapu(pMHIECKH-CUTMOUIANIBHAS, THIIepOOIMYecKas KacaTesbHasl,
JMHEHHAs U T.J., ¥ (3) CTpyKTypa, HalpuMep, KOJTMYESCTBO CKPBITHIX CIIOEB U Y3JIOB. APXUTEKTYpa MOJICIH U
nepenaroyHass (QYHKIHS ONpPEAeAoT (yHKIHMoHambHOEe cooTHoureHue f ( -) B ypaBHenun (1), KoTOpBIit
3aTeM OIpeesieT CTPYKTYpy MOJeNH, HalpuMep, pa3MepHOCTh W. B pesymbrare CcTpyKTypHas
HEOMPEEeTICHHOCTh HAIPAMYIO BIHSIET Ha HEONPEACICHHOCTh, OKPYKAIOIIYI0 TapaMeTPhl MOJICIIH.

HeomnpeneneHHOCTh BBIXOAHBIX TaHHBIX

HeomnpeneneHHOCTh BBIXOIHBIX AAHHBIX CBsI3aHA C HENOCTATOYHOW HajexkHocThto Mmomenu WHC
pe3ynbTaThl MO0 M3-3a HCIIOJIB30BAHHS HEMOAXOASAIMINX METOAOB HMPOBEPKH, JHOO M3-3a HEBO3MOXKHOCTH
BOCIIPOM3BECTH Ty € TOYHOCTH TOYEUHBIX ITPOTHO30B. HemocpencTBeHHO cBsA3aHHAast ¢ HEONPEAETICHHOCTHIO
napamMeTpoB, HEONPEIEIEHHOCTh BBIXOAHBIX JAaHHBIX OorpaHndmuBaeT crocoOHocTh Moneneii MHC BrigaBaTh
pe3yibTaThl aHAIOTHYHOrO KadecTBa. HeompemeneHHOCTh pe3ynibraTa YacTO YHOMHHAETCsl Kak oOIas
HEOIPEICICHHOCTh MOJICTIH, KOTOpasi ONMUCHIBAETCS Kak CyMMa BCEX HEONpENEeNIeHHOCTEH, CBSI3aHHBIX CO
BCEMH 3TamaMu Tporiecca paspadorku mozaenu MHC, Hampumep, nepBeiii wieH B ypaBHeHuH (2). OxHako
OOJIBIIMHCTBO BBISBICHHBIX METOIOB BaJMJIAUU B JINTEPATYpa MOCBSIICHA TOJBKO M3MEPEHHUIO TOYHOCTH
pe3ynbTaToB mporuosupoBanus [15]. CremoBarenbHO, MOKa3aTed TOYHOCTH MOJCIH, MPEACTABICHHBIC B
OOJNIBIIMHCTBE TEMaTHYECKUX HMCCIEJOBAaHHH, TPYIHO BOCIPOW3BECTH, YTO YacTO MPUBOIUT K TOMY, YTO
Oynymum pa3paboTdynkaM MOZEIeH TPYIHO ONHUPATHCS HA TPEIBIIYIIHE Pe3yIbTaThI.

PesynbTaTel

Kak mokazaHo Ha puc. 2, BXOJHas HEONPEICIICHHOCTh ObLIa HAWOOJEe pacCMATPUBACMBIM THUIIOM
HUCTOYHUKA HEOMpEeNeIEHHOCTH, HanpuMmep, 112 pa3, nmo cpaBHeHuto ¢ 59, 52, u 14 ciyuyaeB, B KOTOPBIX
paccMaTpUBAINCh HMCTOYHUKH HEONPENEeNICHHOCTH MapaMeTpoB, BBIXOJAHBIX TaHHBIX M CTPYKTYPBI
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COOTBETCTBEHHO. HeomnpeneneHHOCTs BXOAHBIX AaHHBIX paccMaTpUBajach Hapsy C HEONPENeNCHHOCTIMHU
napamMeTpoB U BBIXOIHBIX JaHHBIX B 43 u3 112 ciyuaes.

KOIRESTIMYECTBO CTaTen

cTaTeun; Bxog ; 112

—@— KO/IMYEeCTBO
cTaTel; napam,

5 KONMYeCtTB! KOJINYEeCTBO CTaTeM
- CTaTeWn; BbIxor——o_
KONMYeCcTBO - KOJIMYECTBO CTaTel;

CTaTen; CTPYKTYpPa; —— KONMYecCTE
14 cTaTen; Bce

Pucynok 2. Pacnpeaesienne crareii o HCTOYHUKAM HeoNpeieIeHHOCTH

Kpome TOro, B 5 ciyyasx OIHOBPEMEHHO DPAaCCMATPUBAIMCh HEONPEICICHHOCTH CTPYKTYPBl MU
napameTrpoB. OIHaKO BKJIIOUYEHHE BCEX MCTOYHHKOB HEONPEAETICHHOCTH HMMENIO MECTO TOJIBKO OBAXKIbI B
aToM 0030pe.

MeToabl ycTpaHeHHsI HEOPEAEICHHOCTH MOIENN

B 3TOM 0030pHOM JTIOKYMEHTE METO/IbI, UCIONB3YEMBIE Il YCTPAHEHUS] HEOIPEIeICHHOCTH MOJICIH,
ObUTH KnacCUPUIUPOBAaHBI HA BOCEMb THIIOB, 8 IMEHHO:

1) HavanbHas 3arpyska,

2) 0alleCOBCKHIA,

3) Heuerkuii MeTox,

4) Mopenuposanue merogom MonTe-Kapio,

5) Onrumwuzanys Ha OCHOBE,

6) AmHanM3 49yBCTBHTEIHHOCTH,

7) AncamOb,

8) pa3nuuHbIe MOIXOMIBL.

Knaccudukanms aHamorndHa TeM, KOTOPBIE TpeAcTaBlIeHsl B paborax [16,17]. Ograko ancaMOIeBBIM
MOJX0/1aM OBUI MPUCBOEH OTACIBHBIN THII, TOCKOJIBKY UX MCHOJIB30BaHUE OBIJIO PacIpoCTpaHeHO B 00IacTu
nporHo3upoBanus 3B B TeueHHe paccMaTpuBaeMoro Ieproia BpEMEHH B 3TOM 0030pe.

MoaenupoBanue 1o merony Mounte-Kapio

MogenmupoBanue merogoM MonTte-Kapnmo (MMMK) - 310 MeTOn BBIOOPKH, HCITOJIB3YyEMBIH IS
MOJTy4YEHHUsS] BEPOSTHOCTHOTO MPUOIMKEHHS K pelieHnio Monenu ontumuzauud. MMMK paGotaer myrem
BBIOOPKM Da3IMYHBIX peaju3alrdii BXOAHBIX JAAaHHBIX MOJENM HW/HWIM MapaMeTpoB IIyTeM MPUCBOCHUS
nuana3oHoB u PDF-gaitnos kaxmomy mnpenukropy [17]. Kak mokasano Ha puc. 3, PDF-¢aiinbl kaxmaoro
MPEMKTOpPa 3aTE€M PACIPOCTPAHSIOTCS uepe3 f ), uro0bl moayunutbh PDF -daiin mporuozos momenu y Kak
takoBoii, MMMK Obin BbIONHEH isi 0OpaOOTKM BXOAHBIX AAaHHBIX W HEONPEAETICHHOCTh BBIXOAHBIX
nanabix Mojneneit MHC. O npumenennun MMMK nist aHanuza HeomnpeneNeHHOCTH MPU MPOTHO3UPOBAHUU
AP ¢ wucnonssoBannem moxeneir MHC coobmamock B 3TO#M cTaThe TONBKO TpH pasa. Bo-mepswix, [18]
npoBenn MMMK anst ycrpaneHus: HeolpeaeIeHHOCTH MapaMeTpoB Npu pa3paboTke cBonx moxeneid MHC,
O00y4EHHBIX C IIOMOIIBIO AITOPUTMAa OOPAaTHOIO PACIPOCTPAHEHUS! C PA3PEKCHHBIM OTKIMKOM. ABTODBI
OIIPEIENIWIN CPEAHIOI IIPOU3BOIUTEIBHOCTD IPEAJOKECHHBIX MU MOJIETIEH Ha OCHOBE AECSTH Pa3IM4HbIX
Mojeiell BecoB W cmeleHuid. Bo-Bropeix, [19] Bbmomammn MMMK ais KOJIMYeCTBEHHOH OICHKU
HEOIPEIeNICHHOCTH BBIXOJHBIX JaHHBIX pa3paboTanHeix umu mozaenedd MHC u ANFIS. To aBtopsl
W3HAYaIbHO CTEHEPHPOBAIH CIydailHble BBIOODKH B COOTBETCTBUH C paCIpeliciCHHEM BEpOsSTHOCTEH
BXOJIHBIX JIaHHBIX WX MOJEINH, B PE3yJabTaTe Yero ObLIM MOJYYEHBI THICSYM BBIXOIHBIX JAHHBIX MOJICIIH.
CxeMa BBINOJNHSJIACH TMOBTOPHO A0 TEX IOpP, IMOKa pPE3yJbTaTbl HOBOTO IPOTOHAa HE TMOBIMSAIM Ha
pacrmpeniesieHHe BEPOSTHOCTEH BBIXOJHOH HEpeMEHHOWH. ABTOpPBHI HCIOJIB30BAIM [IBE METPHUKH B CBOEM
aHanu3e HeompenenaeHHocTH, a wuMmeHHO Od-¢akrop [20] u  95-mpolEHTHYIHO HEOHpPENeIICHHOCTh
MPOTHO3UPOBaHMs. ABTOpPHI TaKKe HCHONB30BaIUM cBoM pe3ynbTarbel MMMK s nomyuenus rpadukoB
muamazoHa 95% noBepUTENBHBIX WHTEPBAJOB /IS CBOSH MOJEIH MPOTHO3BI Ha dTarne oO0y4deHHs. ABTOPHI
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MOCTPOWJIM HMHTEpBaJbl NMPOTHO3UPOBAHUS ISl CBOUX IMPOTHO30B, UCIONB3yd MeTonbl orceBa MMMK u
KBaHTHJIBHOM pErpecCcumu.

Mpepnonaraemble PDF- > x; » WHC > U
dannbl BXOAHbIX
JaHHbIX X
e > Xo » WHC > @72
BbIGOpPOUYHbIN
meTon » " "
|} | -
| | | | n
> Xg > WHC > Us
S o6pasupl l

Pucynok 3. O6mas cxema 00pad0oTKH Heonpe e IeHHOCTH € HCI0JIb30BaAHHEM MOJAeTHPOBAHNUSA
meToaom Moute-Kapio

PesynbTaTel

B Tabnune 2 mpencraBieHbl TUTIOCHI I MHUHYCHI BBISIBJICHHBIX METOJIOB, KOTOPBIE MOTYT YCTpaHHTE
HeolpeaeNeHHOCTs Moen. O0paTuTe BHHMaHHE, YTO METOJbBI, MOANAJAIoie TOA paszaei "pa3IuyHble
noaxonsl”, ObUIM HCKIIOUEHBI W3 pe3tome. CooOlanoch, 4YTO HCHOJIb30BaHUE YKa3aHHBIX METOHOB
TIOBBINIIAET TOYHOCTH MporHOo3upoBaHus mozenei MHC, 9Tro OOBIYHO SBIIAIETCS OCHOBHOM MOTHBAITHEH
OOJBIIMHCTBA HWCCIEOOBAaHUNA. OTO OCOOEHHO BEPHO I TeX METOAOB, KOTOphle 0OpabdaThIBalOT
HEOMNpPEAETICHHOCTH BXOAHBIX AAHHBIX M MApaMETPOB I CHHKEHHS CIOKHOCTH Mojenu. OJHaKo MOYXKHO
BUJETh, YTO HE BCE METOJBI MOT'YT HEINOCPEACTBEHHO KOJIMYECTBEHHO OLEHUTH HEOIPEACICHHOCTh MOJIEIH.
Hanpumep, nedetkue cuctembl, '’A M aHamu3 YyBCTBHUTEIBHOCTH MOTYT YUHTBHIBaTh HEOIPEIEIEHHOCTH
TOJILKO IyTEM YCTpPaHEHHsS HEOJHO3HAYHOCTH, BO3HHMKAIOUICH MPH BBHIOOPE MPEIUKTOpa W ONTUMH3AINN
napameTpoB. TeM He MeHee, UCIOIb30BaHHE TAKUX METOAOB IO- MPEKHEMY CUMTAETCS XOPOIIEH MPaKTHKON
[0 CPaBHEHHMIO C EAMHOJIMYHBIM NPHUMEHEHHEM CIIEHUaJbHBIX METONOB WM METOJOB, OCHOBAaHHBIX Ha
3HaHusX [4,15]. JIpyrum 4acTo BBISBISCMBIM HEIOCTATKOM SIBJISETCS OTCYTCTBHE YHHBEPCAIBHOTO MOAXO0/a
K pealu3aludl METOAOB. DTO MOXET CTaTh MOTCHUHAJbHBIM KaMHEM MpPETKHOBEHHs Uil Oynylmmx
HccuenaoBareNiell B PEIICHHM HEONPEISIICHHOCTs TP TIOCTPOCHMH Mojeneit mporHosuposanus MHC.
Haxkonern, 0ONBIIMHCTBO METONOB, KaK IPaBUIO, TPEOYIOT 0oJiee BBHICOKUX BBIYMCIHMTENBHBIX 3aTpaT IpHU
peanmzauuu. Hanpumep, HawanbHas 3arpyska, MojenupoBaHue 1o wmerony Monrte-Kapio, GA u
o0beqMHEHNE B aHCaMOJIN BKITIOYAlOT 00yueHue Heckonbkux moaeneidr MHC.

Pe3iome u BbIBOABI

ITonxonel, OCHOBaHHBIE HA NaHHBIX, ocoOeHHo Moaenu MHC u ux npuMeHeHne Al IPOrHO3UPOBAHUS
3B Ha OTKPHITOM BO31yXe, MPUBIEKIN OOJBIIOE BHUMAHKE 32 MOCIeIHHE 1Ba AecaTmieTns. Mx paszpaboTka
MO3BOJIMJIA HCCIIENOBATENsIM NPEAOCTABIAT, TOYHBIE NPOTHO3bI 3B 0e3 TeopeTHueckoro MOHWMAaHWA,
TpeOyeMOoro TpaAWLIUOHHBIMH MOJEIAMH, OCHOBaHHBIMH Ha ¢usuke. OmHako monenu MHC sBusiorcs
SMIIUPUYECKHMHU, U HX pa3paboTka Hen30eKHO COmNpshKeHa C BHYTPEHHUM YPOBHEM HEOINPEICIIEHHOCTH,
KOTOPBI MOXKET OTPaHUYUTh HAaJEKHOCTh MX pe3ynbTaToB. CienoBaTenbHO, 3TOT 0030p ObLT MpoBeneH A
M3Y4EHHUsl HCNOJIBb3YEMBIX METONOB JUIsI YCTPAaHEHUS HEONPENENIEHHOCTH MOJAEIHM B KOHTEKCTE
nporaozuposanus 3B ¢ ncnonszoBannem Monenn MHC.

B 1iennom, 60MBIIMHCTBO BBISBICHHBIX METO/IOB TOJIBKO MBITAJNCH CIPABUTHCS C HEOTPEAECTECHHOCTHIO
MOJIEJIN, HO HE CMOTJIM KOJIMUECTBEHHO OLEHUTH ee. EcTh Tonbko 11 ciydaeB, B KOTOPBIX HEOMPEACICHHOCTh
Obula HEMOCPEICTBEHHO H3MepeHa. DBONBIIMHCTBO M3 3TUX YCWIMH BBIPAKAJIM HEONPEACICHHOCTD
BBIXOJIHBIX JaHHBIX B BHJAE TPapUKOB JOBEPUTEIBHBIX WHTEPBAJIOB, TOJOC OIMMOOK WU OTAEIBHBIX
MoKa3aTesiel A OLEHKU TPOU3BOIUTEIBHOCTH MOJIEIH.
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Ta6auna 2. Ilinocsbl 1 MEHYChI BBISIBJI€HHBIX METO/I0B, KOTOPbIe MOTYT CIIPABUTHLCS €

HEONPEACTCHHOCTHIO MOI€/IN

a) MOKET HEITOCPECTBEHHO
KOJINYECTBEHHO OTIPEIENISATH
HEOIPEICIICHHOCTh BBIXOIHBIX JaHHBIX
C TIOMOIIIEIO JOBEPUTETHHBIX
HHTEPBAJIOB
MPOTHO30B MOJAEIH

Hauanbnas 3arpyska

a) MOKET HETOCPEICTBEHHO
KOJIMYECTBCHHO OTIPEIENISATh
HEOMPEICICHHOCTh MTAPaMETPOB C
ITOMOIIBIO TTOJIOC OMIHOOK
JIOBEPUTEIILHBIX HHTEPBAJIOB
MPOTHO30B MOJIEIIN
6) MoxeT mo3BoJuTh MomeasiMm ANN
JaBaThb IMPEBOCXOAHBIC PE3YJIbTAThI

BaitecoBcknii

a)MOXKET 00€CIIEUYNTh IPEBOCXOTHEIE
pe3yJIbTaThl P MPUMEHEHUH BMECTE C
moneinsvu MHC

Fuzzy

a) MOKET HCIMOCPECACTBCHHO
KOJIMYCCTBCHHO OIIPCACIIATD
HCOIPCACICHHOCTH MMapaMCTPOB U
BBIXOJHBIX TaHHBIX

MomnTe-Kapno

a) MOKeT 00eCIIeUNTh HaIC)KHBIC
PEIICHUS ISl ONTUMU3AIHH
0) MOXeT MOBBICUTh
MPOU3BOJUTEIBHOCTH MOJICIH 32 CUET
YCTpaHEHHsI CIIO)KHOCTH MOJIEIN

I'eneTnueckui
ANTOPUTM

a) Her oGimeii hopmysibl aiist
OIIpe/IeNIeHHs] ONTUMAIBHOTO
KOJIMYECTBA 3arPY3YHNKOB
0) MoxxeT OBITh TOPOTOCTOSIIUM C
TOYKHU 3PCHUA BBIYHCIICHUH U3-3a
MHOTOKPAaTHOTO O0Y4EHUS MOJIEIN

a) MoxeT OBITh JOPOTOCTOSIIIIUM C
TOYKH 3PEHUSI BEIYUCICHHN TIPU
peanuzanuu
0)TpyAHO BBIIIOJIIHUTH, TOCKOIBKY
HE00XOMMO HECKOJIBKO THUIIOTE3
OTHOCHTENIFHO paclpeieieHusI Beca

a)TpyaHO BEITIONHATH, TOCKOJBKY
HEOO0XOIUMO ONPEACTHTH XOPOLIHE
(hyHKITMH YIIEHCTBA
0)He maet mpsiMOi KOJTMIECTBEHHOM
OLIEHKH HEOTPEIEIEHHOCTH
BXOJIHBIX JIaHHBIX

a)MOoKeT OBITh JOPOTOCTOSIITIM C
TOYKH 3PEHUSI BEIYMCIICHUH U3-32
MHOTOKPATHOTO 00YYIEHHUS MOJICITH
0) Het oO1mmeti cxeMbl IJ1s1 €ro
peanu3anuu

a) He maet npsimoit
KOJIMYECTBEHHOU OLIEHKH
HEONPEJeICHHOCTH BXOJHBIX
JAHHBIX W/WJIK TIapaMeTpOB
0) MoeT OBITH JOPOTOCTOSIINM C
TOYKH 3PEHHsI BHIYUCICHUN IIPU
peanuzanuu

DTO MOXKET BBI3BaTh HEKOTOPBIC MPOOIEMBI, OCOOCHHO KOrma TpeOyeTcss Kak TOYHOCTb, TaK M
HAJICXKHOCTh PE3yJIbTATOB MPOTHO3UPOBaHUs. TakuM 00pa3oM, KOJMYECTBEHHAs OIIEHKA HEOIPEACICHHOCTH
MOJIeNIi, 0cOOEHHO B KOHTeKkcTe [IpornoszupoBannio 3B HeoOX0aWMO yAESITh MOBBINICHHOES BHUMAaHHE,
4ToOBl O0ECIEeYHTh HAJEKHOCTh M MPO3padHOCTh pe3ynbratoB mojenu WMHC. B wactHOCTH, cienyer
MOOIIPSITh CTAHJAPTH3AIUIO TIpeJcTaBlieHus pe3ynbratoB moaenn WHC, koropple BKIIOYAIOT Kak
MoKa3aTeNny TOYHOCTH, TaK M TOKa3aTell HEeONpeaeIeHHOCTH. Takas MpakTHKa HE TOJNBKO MO3BOJISET JIyUIlle
CpaBHHUBATh TpeJiaracMble METOJBI Pa3pabOTKU MOjeJel, HO W elle OOoJblIe MOBBIIAET YBEPEHHOCTh B
WCTOJIb30BaHUU pe3ysibTatoB Mojien MHC B peanbHBIX MPHIOKEHUSIX, OCOOCHHO B IPOrHo3upoBanuu 3B.
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ESHONQULOV Hakim Ilhomovich

Buxoro davlat universiteti
“Axborot tizimlari va ragamli texnologiyalar”
kafedrasi tayanch doktoranti

O’QITISHNI TASHKIL ETISHDA ONTOLOGIYANING TATBIQI

Magolada ontologiya turlari, komponentlari, tarkibiy tuzilmasi tahlil gilingan, uning qo’llanilish
sohalari o’rganilgan. Maqgolada falsafa va informatikaga oid fanlardagi ontologiya tushunchalarining farqi
o’rganilgan. Ontologiyaning asosiy elementlari qanday tasvirlanishi, ontologiyani tavsiflash tillari va
ularning tarkibiy qismlari ko’rib chigiladi. Taksonomiya tarixi va unga zamonaviy qarashlar, bilimlar
bazasi, intellektual tizimlar va yugori darajadagi ontologiyalar haqida fikr yuritiladi. Ta’limda
ontologiyadan foydalanish, yangi ontologiyadagi o ’zgarishlar to’g risida ma’lumotlar beriladi.

Kalit so’zlar: ontologiya, taksonomiya, intellektual tizimlar, bilimlar ba zasi, RDF, OWL, SQL..

INPUMEHEHHME OHTOJIOTMHA B OPTAHU3AIINN OBYYEHUA

B cmamve ananuzupyromes uovl, KOMROHEHMbL U CIPYKINYPA OHIMONIO2UU, UZYUATOMCSL 00aacmu ee
npumenenus. B cmamve ucciedyemcs pasHuya medxcoy KOHYENYusMu OHMOIOUU 6 uiocodpuu u
KoMnviomepHbix Haykax. Kak onucaubl OCHOBHble 3NleMeHmbl OHMONO02UU, PACCMOMPEHbL A3bIKU ONUCAHUSA
oumonozuu u ux Komnonenmul. QOCYxHCOAIOMCA UCMOPUS MAKCOHOMUU U COBPEMEHHbIE NOOX00bl K Hel,
0a3bl 3HAHUL, UHMELIEKMYAIbHbIE CUCTNEMbl U OHMOL02UU BbICOKO20 YpO8Hsa. [ama ungopmayus oo
UCNOTBL30BAHUU OHMOLO2UU 8 00PA308AHUY, USMEHEHUAX 8 HOBOU OHMONIOZUU.

Knioueevie cnoea: oumonocus, maxkCOHOMUS, UHMENIEKMYAlbHble cucmemsl, 6asa sHanuil, RDF,
OWL, SQL.

APPLICATION OF ONTOLOGY IN THE ORGANIZATION OF LEARNING

The article analyzes the types, components and structure of the ontology, studies the areas of its
application. The article explores the difference between the concepts of ontology in philosophy and computer
science. As the main elements of the ontology are described, the ontology description languages and their
components are considered. The history of taxonomy and modern approaches to it, knowledge bases,
intelligent systems and high-level ontologies are discussed. Information is given about the use of ontology in
education, changes in the new ontology.

Keywords: ontology, taxonomy, intelligent systems, knowledge base, RDF, OWL, SQL.

Kirish. Hozirgi kunda yurtimizda ta’lim sohasini rivojlantirish va takomillashtirishda axborot
texnologiyalarining hissasi 0’sib bormoqda. Ta’lim jarayonini tashkil qilishda internet, kompyuter va
kommunikatsion texnologiyalaridan keng foydalanilmoqda. O’qitiladigan har bir fan uchun alohida
yondashuv ishlab chiqilyapti. Bu maqolada ta’lim jarayonlarini tashkil gilishda ontologiyalarni (ontologik
yondashuv) qo’llash haqida so’z boradi.

Asosiy gism. Falsafa fanida ontologiya (yun. ontos — borliq va ... logiya) — falsafa bo‘limi, borliq
haqidagi ta’limot. Borligning umumiy asoslari, prinsiplari, uning shakllari va qonuniyatlarini tekshiradi.
“Ontologiya” terminini fanga nemis faylasufi R. Goklenius 1513-yil kiritgan. Falsafa fanida ontologiya
monistik, dualistik va plyuralistik kabi konseptsiyalarga bo’linadi. Ontologiya mavjud borligni abstrakt
bo’lgan ko’rinishidan ajratib olish deb hisoblanadi. Borliq barcha narsa va hodisalarni, ilgari, hozir va
kelajakdagi moddiylik, reallik, g’oyani ham o’z ichiga oladi.

Informatikaga oid fanlarda ontologiya (ontologia yunoncha - éntos - mavjud, 16s - ta'lim, fan) -
kontseptual sxema yordamida ma'lum bir bilim sohasini har tomonlama va batafsil tavsiflashga urinishdir.
Odatda, bunday sxema obyektlarga tegishli sinflarni, ularning munosabatlarini va gabul gilingan qoidalarni
(teoremalar, cheklovlar) o'z ichiga olgan ma'lumotlar strukturasidan iborat. Informatikaga oid fanlardagi bu
atama gadimgi falsafiy "ontologiya" tushunchasidan olingan. Ontologiyalar dasturlash jarayonida real dunyo
yoki uning bir qismi haqidagi bilimlarni ifodalash shakli sifatida ishlatiladi. Asosiy qo’llaniladigan sohalari
biznes jarayonlarni modellashtirish, semantik internet va sun'iy intellektdir. Biz ushbu magolada
ontologiyalarni ta’lim sohasida qo’llashni tahlil gilamiz.

152



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

“Ontologiya” atamasi dastlab falsafa fanida qo’llanilgan bo‘lsada, informatikaga oid fanlarda bu
atama biroz boshqa ma’noni anglatadi. Bu yerda ikkita asosiy farqni ko’rsatish mumkin:

1. Informatikaga oid fanlardagi ontologiya kompyuter oson ishlov beradigan formatda bo'lishi kerak;

2. Informatikaga oid fanlardagi ontologiya har doim anig magsadlar bilan yaratiladi — konstruktorlik
masalalarini hal gilish; ularning to'ligligidan ko'ra ko'proq qo'llanilishi darajasiga e’tibor gilinadi.

Informatikaga oid fanlardagi ontologiya elementlari. Hozirgi kunda ontologiyalar gaysi tilda
yozilishidan qat’iy nazar deyarli bir xilda tuziladi. Ular obyektlar, tushunchalar (sinflar), atributlar va
munosabatlardan tashkil topadi.

Instances yoki individuals — bu obyektlar bo’lib, asosan ontologiyaning quyi darajadagi
komponentlari hisoblanib, jismoniy obyektlar (odamlar, uylar, sayyoralar) va abstrakt (ragamlar, so'zlar) kabi
turlarga bo’linadi. Aniqroq qilib aytganda, ontologiya obyektlarsiz ham amalga oshirilishi mumkin, ammo
ontologiyaning asosiy magqgsadlaridan biri bunday obyektlarni tasniflash bo’lganligi sababli, ular ham
ontologiya tarkibiy gismlaridan biri deb garaladi.

Tushunchalar yoki sinflar abstrakt guruhlar, to'plamlar yoki obyektlar majmuidir. Ular obyektlarni,
boshqa sinflarni yoki ikkalasining kombinatsiyasini 0'z ichiga olishi mumkin:

- “Shaxs” tushunchasi “Odam” tushunchasining ichida yotadi, “Shaxs” tushuncha, sinf yoki obyekt
deb garalishi ontologiyaning tuzilishiga bo’gliq bo’ladi.

- “Odamlar” tushuncha, “odam” obyekt.

Ontologiya sinflari taksonomiyani® — ilovalarga nisbatan tushunchalar ierarxiyasini tashkil giladi.

Atributlar - ontologiyadagi obyektlar atributlarga ega bo'lishi mumkin. Har bir atribut hech
bo'lmaganda nom va giymatga ega bo’lishi shart. Atributlar obyektga xos va bog'liq bo'lgan ma'lumotlarni
saglash uchun ishlatiladi. Masalan, N nomli fan obyekti quyidagi atributlarni o’z ichiga oladi:

e Nomi: N fan

e Mavzular soni: 40

¢ Mustagqil ish hajmi: (30 soat auditoriyada, 70 soat auditoriyadan tashgari)

e Nazoratlar turi: 3

Atribut qiymati murakkab ma'lumotlardan iborat bo’lishi mumkin. Ushbu misolda “Mustaqil ish
hajmi” deb nomlangan atributning qiymati oddiy ma’lumotlar tipidan tashkil topgan ro'yxatdir. Atributlar
quyidagi turlarga bo’linadi:

¢ Oddiy va murakkab

o Asosiy va ikkilamchi

® Majburiy va majburiy bo’Imagan

® Bir va ko’p giymatli

Munosabat - atributlarning muhim roli ontologiya obyektlari o'rtasidagi munosabatlarni (bog'liglarni)
aniglashdir. Odatda munosabat bu — giymati boshga bir obyekt bo’lgan atributdir.

Faraz qilaylik, informatikaga oid bo’lgan axborot tizimlarini loyihalashtirish fani ontologiyasida ikkita
obyekt — Mavzu_A va Mavzu_B mavzulari mavjud. Mavzu_B mavzusi Mavzu_A mavzusining meros
mavzusi bo‘lsin, Mavzu A va Mavzu B mavzulari o‘rtasidagi munosabat Mavzu B obyekti uchun
“isSuccessorOf”? atributi sifatida “Mavzu A” mavzusi qiymati bilan aniqlanadi (ta'kidlash kerakki,
ontologiyani tavsiflovchi tillarda oldindan belgilangan meros munosabatlari mavjud). Bu yerda
isSuccessorOf Mavzu_A va Mavzu_B mavzulari orasidagi munosabat deb ataladi.

Bu munosabatni  vizual blok sxema ko’rinishda quyidagicha tasvirlash ~ mumkin:

isSuccessorOf
) Mavzu_A
Xususiy (maxsus, ixtisoslashgan, mavzuga yo'naltirilgan) ontologiyalar - bu bilim sohasini yoki
haqigiy dunyoni bir gismining ifodasidir. Bunday ontologiyada ushbu soha uchun atamalarning maxsus

ma'nolari mavjud. Masalan, axborot tizimlarini loyihalashtirish fanida “kompyuter” so‘zi apparat ta’minoti,
fizikada materiya turlaridan biri, matematikada algebraik tizimlar sinfi ma’nosini bildiradi.

! Taksonomiya - ierarxik jihatdan bog'liq bo'lgan murakkab ob'ektlarni tasniflash, tizimlashtirish tamoyillari va
amaliyoti hagidagi ta'limot. Taksonomiya tamoyillari ko'plab ilmiy bilim sohalarida, geografiya, geologiya,
tilshunoslik, etnografiya va organik dunyoning turli xil obyektlarini tartibga solish uchun qo'llaniladi.

2 isSuccessorOf — Agar B obyekt A obyektning davom ettiruvchisi bo’Isa, B isSuccessorOf A ko 'rinishida beriladi,
bunda isSuccessorOf davom ettiruvchi, meros obyekt(sinf, atribut, giymat) ni ko ‘rsatuvchi sifatida ishlatiladi
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Umumiy ontologiyalar ko'p sonli sohalar uchun umumiy bo'lgan tushunchalarni ifodalash uchun
ishlatiladi. Bunday ontologiyalar fan atamalarini tavsiflash uchun ishlatiladigan tezaurus, lug’at va atamalar
to’plamini o'z ichiga oladi.

Agar xususiy ontologiyalardan foydalanadigan tizim rivojlansa, ularni birlashtirish kerak bo'lishi
mumkin. Ontologiyani birlashtirishning ikkilamchi vazifasi - ontologiyalarni tasvirlab berish vazifasidir.
Ontologiya muhandisi uchun bu jiddiy vazifadir. Yaqgin fanlarning ontologiyalari bir-biriga mos kelmasligi
mumkin. Farg mahalliy madaniyat, mafkuraning o'ziga xos xususiyatlari yoki boshga tavsiflash tilidan
foydalanish tufayli paydo bo'lishi mumkin. Ontologiyalar muhandis tomonidan yoki yarim avtomatik
ravishda birlashtiriladi. Umuman olganda, bu mashaqgqatli, sekin va gimmat jarayon. Bazaviy (yagona lug'at)
ontologiyasidan foydalanish bu ishni biroz soddalashtiradi.

Ontologiyani tavsiflash tili - ontologiyani kodlashtirish uchun ishlatiladigan formal til. Bunday tillarga
misollar keltirib o’tamiz:

- OWL - Web Ontology Language, RDF va RDFS kengaytmasi sifatida ishlab chigilgan semantik
tasdiglar uchun W3C standart tili;

- KIF (English Knowledge Interchange Format - bilim almashish formati) - mantigiy S-ifodalar
sintaksisiga asoslangan;

- Common Logic (CL) - KIF vorisi (standartlashtirilgan - ISO/IEC 24707:2007)

- CycL - bu Cyc loyihasi tomonidan go'llaniladigan ontologik til. Yugori tartibdagi kengaytmali
predikatlar to’plamiga asoslangan.

Ontologiya tillari bilan ishlash texnologiyalarining bir necha turlari mavjud: ontologiya muharrirlari
(ontologiyalarni yaratish uchun), ontologik DBMS (ontologiyani saglash va unga kirish uchun) va ontologiya
omborlari (bir nechta ontologiyalar bilan ishlash uchun).

Ta’lim sohasida ontologiyalardan foydalanish uchun asosiy obyektlarni ajratib ko’rsatish kerak
bo’ladi. Chunki quriladigan mantiq shu obyektlarning o’zaro munosabatlari, xususiyatlari va atributlariga
bog’liq bo’ladi. O'quv resurslari uchun bu - "kurs" va "dars". Lekin, aslida obyektlar soni ko’p bo’ladi.
Axborot tizimlarini loyihalashtirish fanini o’qitish bo’yicha yaratiladigan o’quv kursida yana "yo’nalish",
"test"”, "kodni ko'rib chigish", "viktorina", "kurs ishtirokchisi”, "loyiha" ni ajratib ko'rsatish mumkin. Ushbu
ro'yxatni uzoq vaqt davom ettirsa bo’ladi. Ammo obyektlar 0'z-o'zidan mavjud bo’lmaydi, ular o’zaro
alogada bo’lishi kerak. Masalan, topshiriglar 0’z ichiga savollar, viktorinalar, testlar va amaliy jarayonlarni
jamlashi mumkin. Yo’nalish kurslardan, kurslar esa darslardan, darslar nazariya, topshiriqlar va amaliyotdan
iborat. Ushbu munosabatlar maxsus nomlarga ega:

¢ Birdan ko'pga, one-to-many yoki 02m. Masalan, 1 ta dars fagat 1 ta kursda bo'lishi mumkin bo'lsa,
1 ta kurs juda ko'p darslarni 0'z ichiga oladi.

e Birga bir, one-to-one yoki o020. Masalan, bunday munosabatlar onlayn platformada ro’yxatdan
o’tgan talaba profili va uning e-mail akkounti o 'rtasida o rnatiladi.

e Ko'pdan ko'pga, many-to-many yoki m2m. Masalan, ko'p foydalanuvchilar bitta kursni o'tashi
mumkin va bir foydalanuvchi ko'p kurslarni o'tashi mumkin bo’lsa.

Bu munosabatni diagramma ko’rinishda quyidagicha tasvirlaymiz:

Yo'nalishiar ‘fo'nalish Kurs dars
id id id id
Marmi 1 burs_id ; Mami 1 Mami
Til Yo'nalish_id kurs_id

Ko'rib chigilayotgan soha obyektlari va ular orasidagi bog'lanishlarni tavsiflash predmet sohasining
ontologiyasi deyiladi. Bu ontologiyani tegishli soha mutaxassislari yaxshi bilishadi: buxgalteriyada -
buxgalter, o'gitishda - o'gituvchi. Ammo, loyiha muhandislari va dasturchilardan fargli o'laroq, ular
ko'pincha uni intuitiv darajada, noformal ravishda tasvirlaydilar.

Amalda loyiha muhandislari, dasturchilar, biznes-tahlilchilar yoki menejerlar o'zlari ekspert sifatida
harakat gilishlari mumkin bo'lgan mijozlar bilan mulogot gilishadi va birgalikda formal ontologiyani
qurishadi. Ya'ni, ular aniq atamalarni ajratib ko'rsatishadi, ular nimani anglatishini va bir-biri bilan ganday
munosabat o’rnatishini kelishib olishadi.

Ta’lim sohasida ontologiyalarni qo’llash talabalarga beriladigan ma’lumotlar va tushunchalarni
tasvirlash va tavsiflash yordamida oson, sifatli, vaqt nuqtai nazaridan tejamkor bo’lishini ta’minlaydi. Bunda
talabaga beriladigan ma’lumotlar, tushunchalar va bilim abstrakt ko’rinishda emas, real ko’rinishda tagdim
etiladi. Bilimni bunday taqdim etish uchun biz ER (ERD) modeli, UML diagrammalaridan foydalanamiz.
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Fanlarni o’qitishda ontologiyalarga asoslangan ER (ERD) modelidan foydalanish
ER (ERD) model - (ingliz tilidan Entity-Relationship modeli, tuzilma-munosabat modeli) - predmet
sohasining kontseptual sxemalarini tavsiflash imkonini beruvchi ma'lumotlar modeli. ER-modeli formal
konstruktsiya bo'lib, uning ontologiyani grafik vizualizatsiya gilish imkoniyati yo’q. Obyektlar bilan
munosabatlar diagrammasi (ERD, ER diagrammasi) ER modelini vizualizatsiya gilish uchun standart
grafik belgilar sifatida taklif gilingan. Lekin ER modelini boshga standart grafik belgilar yordamida ham
vizualizatsiya qilish mumkin. Masalan, UML (Unified Modeling Language - birlashtirilgan

modellashtirish tili) diagrammalari ham ER modelini vizualizatsiya gilish imkoniyatiga ega.

ERD da har bir obyekt maydonlar ro'yxatini ko'rsatadigan blok bilan ifodalanadi. Bloklar o'rtasida

uchlari oldindan belgilangan chiziq chiziladi. Ular obyektlar o'rtasidagi munosabatlar turini belgilaydi:

Bir {

Ko'’p

Bir va fagat bir

Nol yoki bir O+
Bir yoki ko’p S
-

Ta’lim sohasida qurilishi mumkin bo’lgan munosabatlardan birini ERD yordamida tasvirlab o’tamiz:
Birga ko’p munosabat.

Ma'ruzachi Course

id id

narme

Ta’lim sohasida munosabatlarning eng keng tarqalgan shakli. Misol uchun, bitta o'qituvchi bir nechta
kurslarni o'gitishi mumkin. Texnik jihatdan, bunday munosabatlar tashgi kalit orqgali tashkil etiladi, bu kalit
munosabatning ko’p atributi ifodalagan blokka qo’shiladi.

Masalan, bizda biror bir kursga yozilgan talabalarning ma’lumotlaridan iborat ikkita jadval mavjud
bo’lsin:

users
id first name last_name created at
1 Eshmat Eshmatov 10.08.2009
21 Toshmat Toshmatov 15.09.2012
34 Eshmatjon Eshmatjonov 02.01.2015
emails
id user_id email
1 1 Examplel@example.com
2 1 Example2@example.com
15 21 Example3@example.com
27 34 Example4@example.com

ID 1 bo’lgan talabaning elektron pochta ma’lumotlarini ko’rish uchun quyidagicha munosabat

o’rnatamiz:

LEars

emails

id
first_name
last_name

created_at

id
user_id
email
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Xulosa. Istalgan fanni o’qitishda ontologiyalarga asoslangan ER (ERD) modelidan foydalanish fan
o’qituvchisi, talaba va tyutorlar o’rtasidagi munosabatlarni qurish, kurs, to’garak va darslarni tashkil etishda
diagrammalar yordamida tasvirlash bilan ta’lim jarayonidagi munosabatlarni batafsil tavsiflash va tahlil
qilish imkonini beradi. Ontologiyalar yordamida ta’lim jarayonida quriladigan munosabatlarning konseptual
sxemalari ushbu jarayonni to’liq ko’rsatib berish, fanni o’qitishni takomillashtirishga o’z hissasini qo’shadi.
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TAXHNPOB bex3on KANMOBA MyHucaxoH KYPAKYJIOB Haxmuaaux
HacpupanHoBuy BbaxTtuép kusu Kaxon yrim
[Ipenonasarens Byxapckoro Cryznent byxapckoro Cryznent Byxapckoro

rocyaapCTBEHHOTO YHUBCPCUTETA TroCyaapCTBECHHOT'O YHUBEPCUTETA TOCYAapCTBECHHOI'O YHUBCPCUTCTA

3AIIUTA HH®OPMAIIAN — BAJKHEHIIIAS COCTAB/BIIOIASI COBPEMEHHBIX
NHOOPMAIIMOHHLIX TEXHOJIOI' NN

B oanmnoii cmamwve paccmampusaemcsi nowsmue 3awumel ungopmayuu. bazoevie npunyunvl
uHGOpMayUoHHOU 6e30naAcCHOCY, Ccucmema Mep 3auumsl UH@opmayul, KOMopas UCHOIb3Yemcs npu
CO30aHUU NPOSPAMMHBIX cpedcms 3awumbsl un@opmayuu. I[pusamnocmv ungopmayuu ¢ Hnmepneme.
Ilpasoswvie ocrosbl 3auumot uH@opmayu.

Knrouesvle cnoea: ungopmayus, sawuma ungopmayuu, uUHGOPMAYUOHHAS OE30NACHOCTD,
Yer0CMHOCb OAHHBIX, KOHQUOEHYUATHOCMb, 0OCHYNHOCHb, NPeOyNpedcoeHue yepo3, GvlisileHue yepos,
JIOKAMU3aYuUs y2po3ul, Napois, 20CY0apCmeeHHas NOJUMUKA.

AXBOROTNI HIMOYA QILISH ZAMONAVIY AXBOROT TEXNOLOGIYALARINING
ENG MUHIM TARKIBIY QISMIDIR

Ushbu magolada axborotni himoya gilish tushunchasi muhokama qilinadi. Axborot xavfsizligining
asosiy prinsiplari, axborotni himoya gilish uchun dasturiy vositalarni yaratishda foydalaniladigan axborotni
himoya gilish choralari tizimi, internetdagi ma'lumotlarning maxfiyligi, axborotni himoya gilishning huqugiy
asoslari to ‘g ‘risida so ‘z boradi.

Kalit so'zlar: axborot, axborotni himoya qilish, axborot xavfsizligi, ma'lumotlarning yaxlitligi,
maxfiylik, mavjudlik, tahdidlarning oldini olish, tahdidlarni aniglash, tahdidlarni lokalizatsiya gilish, parol,
davlat siyosati.

INFORMATION PROTECTION IS THE MOST IMPORTANT COMPONENT OF MODERN
INFORMATION TECHNOLOGIES

This article discusses the concept of information protection. Basic principles of information security, a
system of information security measures that is used in the creation of information security software. Privacy
of information on the Internet. Legal basis of information protection.

Keywords: Information, information protection, information security, data integrity, confidentiality,
accessibility, threat prevention, threat detection, threat localization, password, government policy.

BBenenue. Baxwneiimeil cocTaBnsmoomedl KU3HH SABISETCS HWHPOpPMANHA, a BMECTE C OTHM H
WH(POPMAITMOHHBIE TEXHOJOTHUH, KOTOPBIE CTalld HEOTHEMJIEMOW YacThI0 JKH3HH COBPEMEHHOTO
yenoBedecTBa. [lockoybky nHDOpMaIUs oOpesia 3HAaUUTEIbHYIO BAXKHOCTD, €l HEOOX0[uMa 3aluTa.

[TpoGmembr nHGOOPMAITMOHHOW 0€30MaCHOCTH IMMOCTOSTHHO YCYT'YOIISIOTCS MTPOIECCaMH TPOHUKHOBEHHS
BO Bce cdepbl OO0IIecTBa TEXHHYECKHX CpPEJCTB OOpadOTKM W Tepelavyd JaHHBIX W, MPEXKAE BCETO,
BBIUMCIIUTEIBHBIX CHUCTeM. Ha ceromusniHuii JeHb CPOPMYIHPOBAHO TPU 0A30BBIX MPUHIUIA, KOTOPHIC
JIOJDKHA 00ecrieunBaTh MHPOPMAIIMOHHAS OE30MTaCHOCTD:

e IEJOCTHOCTh JAHHBIX — 3alIuTa OT cO0eB, BEAYNINX K IMOTepe MHPOPMAILINH, a TAKXKE 3alIUTa OT
HEaBTOPU30BAaHHOTO CO3/IaHUS WM YHUYTOXKEHUS JaHHBIX;

¢ KOH(UACHIHATHLHOCTH HH(POPMAIINH;

e JIOCTYITHOCTH WH(OPMAIINH [T BCEX aBTOPHU30BAHHBIX ITOJIB30BATENEH.

3awuma ungopmayuu — cuctemMa Mep, HaMpaBJICHHBIX Ha JTOCTIKCHHE 0€301IaCHOTO 3aIHUIICHHOTO
JIOKYMEHTO000pOTa C IENBbI0 COXPaHCHHS TOCYIAaPCTBEHHBIX U KOMMEPUYECKUX CEKpeTOB. /I MOCTHIKECHUS
pe3ylibTaTa peaau3ylTcs PEeKUMHBIE TPeOOBAHHS, MPUMEHSIIOTCS CIIOKHBIC, KaK MPABWIIO, JJICKTPOHHBIC
ycTpoiicTBa. [l 3amuTel HHQOpPMAITUN B KOMIBIOTEpaX W CETAX MPUMEHSIIOTCS MPOTPaMMHO-TEXHUIECKUC
pelIeHus1, B TOM YMCIIe C MpUMeHeHneM Kpunrorpadum.|[1]

OcHoBHas 4acTh. B coBpeMeHHOM Mupe OOoJbIIast 4acTh MHPOPMAIIMK MOCTYIAET K HaM C MTOMOIIIBIO
UKT wu obOecnieuenne mep HHPOPMAIMOHHON OE30MaCHOCTH BKIIIOYaeT B Ce0S COOTBETCTBYIOIIUE
TEXHOJIOTUH, 00ECIICUYNBAIOIINEC 3AMUTY WHGOPMAUHA. DTO W TEXHUYECKHE MPHUCIIOCOOTICHUS, a TaKXKe U
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mporpamMMHbIe  cpenctBa.  [IporpamMMmHBIE  CcpeAcTBa,  OOECIEUHMBAIOIINE, AJNEKTPOHHYI)  3alUTY
“H(OPMAITMOHHBIX PECYPCOB UCIOJIB3YIOT CIASAYIOIIYIO CHCTEMY MEpP, KOTOPbIC HANPaBJICHBI:

e Ha mpenympexneHue yrpo3. llpemympexnmeHue yrpo3 — 3TO Mepbl O OOECIEYCHHIO
“H(OPMAITMOHHOM 0€30MMaCHOCTH B UHTEPECAX YIPEKACHUS BO3MOKHOCTH UX BOSHUKHOBCHHS,

® Ha BBIABICHHE yrpo3. BhIsBICHHE YIpO3 BBIPAKACTCS B CUCTEMATHYECKOM aHAIU3€ M KOHTPOJIC
BO3MOXXHOCTH TIOSIBJICHHSI PEANBbHBIX WM TOTCHIMAIbHBIX YIp03 W CBOEBPEMEHHBIX Mepax M0 HX
MIPEYTIPEXKICHUIO;

e Ha oOHapyxeHHe yrpo3. OOHapyKeHHe UMEET IEeIBI0 OTpe/Ie]ICHIEe PeaIbHBIX YTPO3;

® HA JIOKAIHM3AIHIO Pa3pYIIUTENbHBIX ASWCTBUN U MPUHITHE MEP TI0 JIMKBUIALUU YTPO3BL;

® Ha JIMKBHUJIAIUIO TIOCIEICTBUH YTPO3 U Pa3pyIIMTENbHBIX AEUCTBUIH H BOCCTAHOBJICHNE CTAaTyC-KBO.

B Hamie Bpems OOJIBIIYIO pOJIb UTPacT yMEHUE TOJb30BAThCS CEThbIO VIHTEPHET W TMPH ITOM,
COXPAaHATh CBOIO NPUBATHOCTh B CETH. TakK Kak B CETH UPKYJIUPYET Macca JIMYHOU UH(OPMAITUH O KAXKIOM
n3 Hac. OmHaKo crenciyxObl — He eIWHCTBEHHAs yrpo3a Hamlel aHOHWMHOCTH. MHOTHE HHTEpHeT-
KOMIaHUH 3apalaThIBalOT HA TPOAaXKe CETeBOW pekiambl. Jlyis Toro, 9roObl ATOT WHCTPYMEHT paboTai
3¢ (heKkTUBHO, peKIaMoaaTeasIM HeOOX0AUMO MOTYYHTh MAaKCUMYM HH(pOpManuu o cBoel ayautopun. Korna
MBI TT0JIb3yeMCS JTFOOBIM OECIUIaTHBIM Be0-CEpBUCOM, MBI, 110 CYTH, paciuiaunBaeMmcs uHpopmarueit o cebe
— KOHTAKTHBIMH [JaHHBIMH, CIIUCKAMH 3HAKOMBIX, Iaxke HHGpopmalmeir o mnepemerieHusx. Her Hudero
KPUMHUHAJILHOTO B CaMO# peKiaMe M B JKEJIAHUH CHIeIaTh e MakcuMaiibHO 3 dexkTrBHOM. Ho BCs coOpaHHas
0 Hac mH(pOpMAIUI XPAHHUTCSA MO BCEMY MHTEPHETY, M 3TH JAaHHBIC JIETKO MOTYT «YWTH» B IYOJIWYHBIN
JOCTYII: U3-32 XaKEPCKOH aTaku, YeJI0BEUECKON OMMOKH MITH YbeT0-TO HaMepEHUsI.

Jlyis coxpaHeHus IPUBATHOCTH B CETH HY)KHO COOJIIO/IaTh HEKOTOPhIE HECI0KHBIC IIPaBUJIa.

1. Buwibupaiime npasunvisie napoau

HeoOxoammo oTaenmaThcss OT TPUBBIYKH yKa3blBaTh Be3[le OAWH M TOT e maponb. He BaxHO,
HacKOJIBKO CIIOKHYI0O KOMOHWHAIMi0 OykB M Idp BB BEIOpadd, €¢ MOXHO I0A00paTh, a 3aTeM
MOCJICZIOBATEIBHO BCKPBHITh BCE BalllM aKKayHTBI. EcCiM BBl BIPYT TJIE-TO MPOYHMTAETE, YTO BeO-CEpBHUC,
KOTOPBIM BBI IOJIb3YETECh, ObLII ATAKOBAH XaKEPaMH M MOTEPsI 0a3y JIOTUHOB M MapoJieil (Cpeau KOTOPhIX U
Balll) — 3HAWTE, YTO 3JIOYMBIIINIEHHIKH YK€ HaBEpPHIKA MBITAIOTCS MCIIOJIb30BaTh OJTYYeHHbIE KOMOMHAIINN
JUTS BXOJIa Ha IPYTHE CAWTHI.

CaMbIil IpOCTOi Croco0 3alUThl — MEHEDKEp mapodicii. DTo ClelnuanbHas Mmporpamma, KoTopas
[IOMOXET BaM CTEeHEPUPOBATh JUIsI KAXKAOrO CaliTa YHHKAJIBHBIA KIIOY W COXPAaHUT JTH JAaHHBIC B
3amuppoBaHHOM MecTe. bBOJBIIMHCTBO MEHEMKEpOB Mapoyie MOJHOCTHIO aBTOMAaTHU3WUPYIOT BXOJ B
yUeTHBIC 3alucu Ha caiitax. [lorpeOyercss MPHUBBIKHYTH K HOBOMY HMHCTPYMEHTY (OOBIYHO 3TO 3aHMMAaET
MEHBIIIE HEIeNN ), HO BCKOPE BHI IIOHMETE, YTO STO OYEHB YIO00HO.

Ectp nmaTHble 1 OecraTHBIE MEHEKEPHI Mapolied, K IMOCIeHIM OTHOCUTCS, Hampumep, LastPass.
OH JoCTymeH i pasHbIX Opay3epoB U yMEET CHUHXPOHHU3UPOBATHCA HA PA3IMYHBIX YCTPOMCTBAX
nosib3oBateliss. Kpome toro, LastPass caM COOOIIMT MMOJB30BATENIO, €CIIM MOCEIAEMbId UM Pecypc ObLI
B3JIOMaH, U IIOCOBETYET IUIaH AAJbHEUIINX NECHCTBUN.

2. Coobwaiime cailmam, 4mo nioxo OMHOCUMECH K CILENCKe

COop uwH(pOpMAIMK O MOCEIAEMbIX TI0Jbh30BATEICM CTpPAHHUIIAX B PEKIaMe HMHOTJA Ha3bIBAKOT
MOBE/ICHYCCKUM aHamu30M. HekoTopble MHTEPHET-KOMIIAHHH TOTOBBI OTKa3aThCsl OT cOOpa WHGOpMAIUK O
TIOJIE30BATEIEe, €CITH OH UM 00 3TOM CKaXeT.

IIpu pa3paboTke KOMIBIOTEPHBIX CHUCTEM, BBIXOJ M3 CTPOS M OMIMOKKA B paboTe KOTOPBHIX MOTYT
MPUBECTH K  TSOKEIBIM — TOCIEJACTBUSM, BOMPOCHI  KOMIIBIOTEPHOW  OE30MAaCHOCTH  CTAHOBSATCS
repBooYepeIHbIMH. MI3BeCTHO MHOTO Mep, HANPaBICHHBIX Ha 00ECIICUeHHE KOMITBLIOTEPHON 0€30MacHOCTH,
OCHOBHBIMH CPEIN HUX SBIIAIOTCS TEXHUYECKHE, OPTaHN3allMOHHBIE U TIPAaBOBBIE.

B V30ekucrane, kak u B J1F000M IIPaBOBOM TOCYIapCTBE, UMEETCS KOHCTUTYIIMOHHBIN 3aKOH O 3aIlUTe
nHpopmaruu. «['ocymapcTBeHHas IMONMTUKA B o0nacTH obOecriedeHuss WH(POPMAIMOHHON 0e30MacHOCTH
HampaBlieHa Ha PeryJupoBaHHe OOIIECTBEHHBIX OTHOLICHHH B HMHGOPMAIMOHHOW cepe W ompeaenser
OCHOBHBIC 3a/1a4M ¥ HANPABJICHUS JEATCILHOCTH OPraHOB FOCYIapPCTBCHHOHN BJIACTU U YIIPABJICHHS, a TAKKE
MECTO ¥ pOJb OpPraHOB CaMOYIIPABJICHUS TpaXKIaH, OOIISCTBEHHBIX OOBEAMHEHUH W JPYrHX
HEroCyJJapCTBEHHBIX HEKOMMEPUYECKHX OpTraHW3alluil, TpaKJaH B 00JacTH obecrniedeHus] HHPOPMAITMOHHON
0€3011acHOCTH JIMYHOCTH, OOIECTBA U rocynapcTaa.» [2]

Takum oOpa3zom, 3ammra HWHQOPMAMM — €CTh KOMIUIGKC MEPONPHUATHH, IPOBOIUMBIX
COOCTBEHHHKOM WH(pOpPMAIIHH, IO OTPAKIACHUIO CBOMX MPaB Ha BIAJCHHE W pacropshKeHrne MHQOpMaIneH,
CO3/IaHWIO Ha TMPABOBON OCHOBE YCIIOBWIA, OTPaHWYHMBAIOIINX €€ pacIpOCTpaHEHHE W HMCKIIOYAIOMINX HITH
CYILIECTBCHHO 3aTPYAHSIONUX HECAaHKIIMOHUPOBAHHBIN, HE3aKOHHBIHN JIOCTYI K 3aCEKPEUYCHHOM HH(OpMaIuu
U €€ HOCHUTEIIAM.
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YroOb! aKIEHTUPOBATh BHUMAHUE Ha 3alUTe WH(POPMALMK B BBICIIMX YYEOHBIX 3aBEICHUSIX BEILyTCS
3aHATHSL MO JUCHMIDIMHE «3amuTta uHpopMamum». OpHo W3 TeM mpeamera sBisieTcs «Buabl
WHPOPMALTUOHHBIX YTPO3».

Buzp! yrpo3 undopmarum gensarcs Ha:

1. Buasl npupoaHbIX Yrpo3.

2. Buipl HCKYCCTBEHHBIX YTPO3.

Buasl NpUpoAHBIX YIPo3:

1-pucyHok. Buasl npupoaHsIx yrpo3

[Ipupoansie sBICHUS:

- OroHs.

- HaBonHeHue.

- 3eMJeTpsCeHuUE.

- MaruutHas Oyps.

- PagnoakTuBHBIC N3ITydeHUS.
TexHuuecKre HHIUICHTHI:

- Cuna nHQOPMAIIMOHHBIX CUCTEM.
- CucteMbl CHaOKEHMSL.

TuIbl KCKYCCTBEHHBIX YIPO3:

-

2-pucyHoK. TUnbI HCKYCCTBEHHBIX YIPO3

CryuaiiHble YrpO3Bbl:

- OmnOKH MOJIb30BaTENS.

- HeoOpazoBaHHbIe 1 O€30TBETCTBEHHBIE MIOJIH30BATEIH.
- OmmOKH B ”HPOPMALIOHHBIX CHCTEMAX.
[IpenHamepeHHbIE YIPO3BI:
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- ®u3nyecKoe Bo3eicTBUE HA HH)OPMALIMOHHBIE CHCTEMBI.

- Kpaxa unpopmannu.

- Xakepckue aTaku.

KommiekcHas Mepa 3aiuThl HHGOpMAaIuu:

1. 3akoHomarenscTBO. lCHONB30BaHME MPABOBBIX AaKTOB, CTPOrO ONPENESNAIOMUX IpaBa H
0053aHHOCTHU IOPUAMYECKUX U (PUIUUECKUX JIUI], & TAKIKE FOCYIapcTBa B chepe 3aluThl HHPOpMaIHH.

2. JHyxoBHo-3THueckuil. Co3maBaTh W TMOAJCPKUBAaTh OOCTAaHOBKY, B KOTOPOH HapyIIECHHs
YCTAQHOBJIGHHBIX IPaBWJI IMOBEIEHHS Ha OOBEKTE KpailHe HEraTUBHO BOCIHPUHHMMAIOTCS OOJIBIIMHCTBOM
pabOTHHKOB.

3. ®usuka. Co3nanue Qu3nyecKux 0apbepoB, MPEMATCTBYIOMINX HECAHKIIMOHUPOBAHHOMY JOCTYIY K
3alIUIICHHON HHPOPMAIHH.

4. AIMUHHUCTpPATHBHBIN. Y CTaHOBHUTE COOTBETCTBYIOIINE PEXUMBI KOHPHUICHIIHAIBHOCTH, AOCTYIA H
BHYTPEHHHE PEKHMBI.

5. Texanueckue. Vcrionb3oBaHNe 3JIEKTPOHHBIX U APYTUX CPEACTB 3aIIUTHI HH)OpMALUH.

6. Kpunrorpadpuueckuii. Braenpenue mmdpoBaHHs U KOAUPOBAHUS, NPEIOTBPALIAIOLIETO
HECaHKIIMOHUPOBAHHBIN JIOCTYI K 00pabaThiBaeMOi 1 nepeaBaeMoil HHPOpPMAaIInH.

7. IlporpammHuoe obecrnieuenne. Vcmonp3yiiTe mporpaMMHBIE CPECTBa, YTOOBI OTPaHHYUTH YA0OCTBO
HCIIOJIb30BaHUs.

Bce HOocuTenu nHpopmanuy, BKIovyas (GU3NUECKUe, annapaTHble, IPOrpaMMHbIE U JOKYMEHTAJIbHbIE
CpeACTBA, paccMaTpUBAIOTCS Kak OOBEKT KOMIUIEKCHOM 3amuTbl. OOBIMHO B IMOCIeJHEEe BpeMs
HCTIONB30BaHKe, XpaHeHHe, mepegada U 00paboTKa MH(POPMALMHU OCYILECTBISIETCS B Pa3iIM4HBIX (opMax
nHGOPMALMOHHBIX CHCTEM.

WNudopmarmonHas cuctemMa — 3T0O MPUKIAIHON MPOrpaMMHBIN, a MHOTAA M IPOTPaMMHO-aIapaTHBII
KOMILJIEKC, KOTODPBIH OOBIYHO MpeaHa3Ha4yeH A cOOpa, XpaHEHHs, MOMCKa U 00pabOTKH TEKCTOBOW WIIU
rpaduueckorl mHGoOpManuu. MaTepualbHOH OCHOBOM CyllecTBOBaHMS MH(opManuu B MH(YOPMAIMOHHOM
CHCTEME SIBJIIFOTCS 3JIEKTPOHHBIC U DJICKTPOMEXaHUUECKUE YCTPOICTBA, a TaKoKe HOCUTENIN HH(OpMALKU.

B kauectBe HocuTenel MHPOPMAIUN MOTYT UCIIOJIB30BAThCs OyMa)KHBbIE, MATHUTHBIE M ONITHYECKHE
HOCUTENH, BJCKTPOHHBIE cXeMbl. [lo3ToMy HEOOXOOUMO 3alMIIaTh YCTPOHCTBA M CHUCTEMBI, a TaKKe
HOCUTENN HHPOPMALIUH.

B pasnuuHBIX WHPOPMAIMOHHBIX CHCTEMax IIONB30BATENM MOTYT OBITh OOCITYXKHBAIOIIUM
MIEPCOHANIOM, UCTOYHUKAMH U HOCUTEIISIMU HH(POPMALIUH.

IIpouecc ynpaBiaeHHus yrpo3aMy MOKHO Pa3AeIUTh Ha CICAYIOUINE JTalbl:

. YpOBeHb AeTanu3alyu Ipu BEIOOPE aHAIN3UPYEMBIX OOBEKTOB U UX IPOCMOTPE.
. BE100p MeTO10JI0THH OIIEHKHU YTIPO3.

. Unentudukanms akTHBOB.

. AHanM3 yrpo3sl U €€ NOCIEICTBUH, BBISIBICHUE CJIA0bIX MECT 3aLlUThI.

. O1IeHKa yTpO3HI.

. BbI0Op 3aIUTHBIX MEPONIPUATHH.

. [lpumenenune n mpoBepka BEIOpaHHBIX Mep.

. O1ieHKa 0CTaTOYHOHN YIPO3BI.

IIpaBoBoe peryaupoBaHHe 3TUX OTHOIIEHUI MOXET U JOKHO OCYIIECTBIATHCA MPEXIE BCETO MyTeM
CTpaxoBaHUs OT HH(OPMALMOHHBIX YTPO3.

3akioyenne. Takum 00pa3oM MoOcCie PacCMOTPEHUS! TEMBI, MOXKHO OIPEIENUTb, YTO 3aIluTa
WHPOPMAITUH BKITIOYAET B ce0sl KOMIUIEKC MEPONPHUSTHIA C pa3IMYHBIMH MOJXOIAMH K 3alllATe HHQOPMAIIHH.
Odusnyeckas, npaBoBasi, TyXOBHO-ITHUYECKAs, aAMUHHCTPATUBHAs, TEXHHYECKas, Kpunrorpaduyeckas u
[porpaMMHasi 3aiiuTa HHGOPMAaUMU OOECIICUUT MOJHBIM 3alIUTHBIA KOMIUIEKC HpU pa3paboTKe Mep
nHpOpMaAITMOHHON 3amuThl. [IpenogaBanue naHHON TUCIHUILTHHEI B BY3axX MOMHOCTHIO ce0s OTpaBabIBAET U
MO3BOJISIET O0YYHUTH CTYJIEHTOB OCHOBaM pa3pa0OTKH MPOTPaMMHOTO 00eCieueHH s, TI03BOJISIONIEE 3allUTHTh
nHpOpMaITHIO.
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ARABOYV Ubaydullo Hamroqul 0’g’li FAYZIYEV Muhriddin Bahriddin o'g’li
Buxoro davlat universiteti Buxoro davlat universiteti
tayanch doktoranti “Axborot tizimlari va ragamli texnologiyalar”

kafedrasi o’qituvchisi
QARORLARNI QO'LLAB-QUVVATLASH TIZIMLARI TAHLILI

Tizim sifatida taqdim etilgan garor gabul gilish - garor gabul gilish jarayonini tashkil etishda ogilona
yondashuv. Tizim ko'rinishida garor gabul gilish jarayoni harakat tushunchasi bilan bog'lig. Qaror gabul
gilish - bu amaliy, hayotiy (laboratoriya emas) vaziyatning bir lahzasidir. Zamonaviy garor gabul gilish - bu
murakkab fanlararo inson faoliyati. Agar inson, intellektual yoki moddiy tomonidan amalga oshiriladigan
harakat bo'lsa, bu garor gabul gilish jarayonining bosgichidir. Barcha turdagi amaliyotlar garorga
asoslanadi. Shuning uchun ham garor gabul gilish mavzusi ilmiy tadgigotlarda birinchi o'ringa chiqdi.

Tayanch so'zlar: garor gabul gilish, muammo, muammoli vaziyat, tizim, harakat, shaxs, tizimli tahlil.

AHAJIN3 CUCTEM IOJIEP)KKU MPUHATUA PEINEHANA

Ipunamue pewenuti, npedcmagieHHoe 8 GUde CUCHEMbl, AGIAENCA PAYUOHATLHLIM NOOX000M K
opeanuzayuu npoyecca npunamusa pewenuti. C cucmemMHOU MOYKU 3PEHUS NPOYecc NPUHAMUS peulenull
cesi3an ¢ KoHyenyuel Oeticmeusi. [lpunamue peuienus — 3M0 MOMEHM 8 NPAKMUYECKOU, peanvHou (e
aabopamopnoi) cumyayuu. Co8pemennoe npuHamuUe pewleHull Npeocmasisiem coOol  CLO0ACHYIO
MEHCOUCYUNTUHAPHYIO UYeslogedecKylo OeamenvHocms. Eciu ecmv Odelicmgue, cosepuiaemoe uenogexkom,
UHMENIeKMYAIbHOe U MAMepuaibHoe, mo 9Mmo Mman npoyeoypvl npumsmus peutenus. Bce 6uow
NPAKMUKU OCHOBAMBL HA peuenuy. UMenno nosmomy mema npuHamusi peuienutl bluilad Ha Nepevill niaw
HAYYHLIX UCCIe008AHULL.

Knrouesvle cnosa: npumsmue pewienus, npodiema, npodOieMHaAs cumyayus, cucmemd, oeticmeue,
Ye06eK, CUCEMHbIL AHATU3.

ANALYSIS OF DECISION SUPPORT SYSTEMS

Abstract: Decision-making, presented as a system, is a rational approach to organizing the decision-
making process. From a systemic point of view, the decision-making process is linked to the concept of
action. Making a decision is a moment in a practical, real (not laboratory) situation. Modern decision
making is a complex interdisciplinary human activity. If there is action performed by man, an intellectual or
material, then it is the stage of decision-making procedure. All kinds of practices are based on the decision.
That is why decision-making theme came to the forefront of scientific researches.

Key words: decision making, problem, problem situation, system, action, person, system analysis.

Kirish. Har ganday mamlakatning iqtisodiy sohasida rivojlanayotgan real vaziyatlar ko'pincha
vazifalarning murakkabligi, igtisodiy vaziyat to'g'risidagi ma'lumotlarning doimiy o'zgarishi va anigmasligi
(to'lig emasligi), dinamik jarayonlar bilan tavsiflanadi. Bunday sharoitda ma'lum bir shaxsning intellektual
qobiliyatlari ko'pincha ko'plab texnologik va ijtimoiy hodisalar va jarayonlarni boshgarish jarayonida
tushunish va gayta ishlash uchun zarur bo'lgan katta hajmdagi ma'lumotlarga zid keladi. Natijada, nazoratni
buzish xavfi ortadi.

Qaror gabul giluvchi (QQQ) - bu garor sifatida ma'lum bir alternativani tanlaydigan va ushbu garorni
amalga oshirish ogibatlari uchun javobgar bo'lgan sub'ekt. Qaror gabul giluvchi, shuningdek, har ganday
mugobil boshgaruv garorlarini gabul giluvchi shaxslar guruhining vakili bo'lishi mumkin.

Boshgaruv samaradorligini oshirishning samarali usuli sifatida barcha darajadagi menejerlar
tomonidan matematik usullarga asoslangan qarorlar gabul qilish metodologiyasi va tizimli tahlilni
o'zlashtirganini  ta'kidlash ~ mumkin.. Bunda kompyuter insonga aqliy yordamchi vazifasini
bajaradi. Kompyuterga "fikrlash™ qobiliyatini berish uchun haqgigiy boshqgaruv yoki igtisodiy
vazifani matematik hamkasbi bilan almashtirish kerak, insonning sezgi va tajribasi afzal modellar bilan
almashtiriladi. Bu masalalar garor gabul gilishning matematik nazariyasida ko'rib chigiladi.

Mavzuning o’rganilganligi. Qaror gabul gilishning matematik nazariyasi ko'pincha garorlar
nazariyasi (QN) deb ham yuritiladi. U garor gabul gilish holatlarini tahlil gilishning universal usullarini
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ishlab chigish bilan shug'ullanadi. Ushbu usullardan foydalangan holda muammo hagida to'liq ma'lumot, shu
jumladan garor gabul giluvchining afzalliklari to'g'risidagi ma'lumotlar, garor gabul giluvchining xavf-
xatarga munosabati, hamda garor gabul giluvchi tomonidan gabul gilingan garorlarga axborot jarayonining
boshqa sub'ektlarining mumkin bo'lgan javoblari to'g'risida garor gabul giluvchining asoslari muammoni hal
gilishning eng yaxshi variantini xulosa gilishga yordam beradi.

Boshgaruvning amaliy muammolarini (jumladan, garor gabul gilish muammolarini) hal gilish uchun
garor gabul giluvchi tahlil va sintez, tizimli yondashuv va aniq rasmiy usullardan foydalanishi kerak.

Qaror gabul giluvchi garor gabul gilishni tashkil etish uchun quyidagi funksiyalarni bajaradi:

1. yechim topish jarayonini boshqarish;

2. muammoni bayon qilish, uni spetsifikatsiya gilishda ishtirok etish va yechim samaradorligini
baholash mezonlarini tanlash;

3. mavjud yechim mugqobillaridan yakuniy tanlov va bu garor uchun javobgarlik;

4. ishlab chigilgan yechimning ijrochilar tomonidan amalga oshirilishini tashkil etish va boshgarish.

Tizim tahlilidan foydalanishni talab giladigan murakkab echimlarni ishlab chigish uchun mutaxassislar
- tizim tahlilchilari (tizim muhandislari) ishtirok etadilar.

Qaror gabul giluvchining yetakchi hal giluvchi roliga garamay, yechimni ishlab chigish uchun
ko'pincha mutaxassislarning katta guruhi jalb gilinadi.

Ishlab chigarish muhiti muvaffaqiyatli ishlashi uchun ob’ektlarning ishlash sharoitlariga mos
keladigan sharoitlarda garor gabul gilish kerak. Qarorlarni go'llab-quvvatlash tizimlari hozirgi vaqtda
boshgaruv nazariyasi va matematik modellashtirishning zamonaviy usullari jamlangan kuchli
vositadir. Bunday vosita hagigatan ham har ganday loyiha menejerlariga yordam berishga qodir.

Qaror gabul qgilish uchun katta hajmdagi ma'lumotlarni tezda gayta ishlash kerak va buning uchun
kompyuter ajralmas bo’ladi, xususan, u quyidagilarni ta'minlaydi:

1. qaror gabul giluvchining kompyuterida yoki tarmoqda to'plangan zarur ma'lumotlarga tezkor
kirish;

2. qaror gabul giluvchini o'z vagtida go'llash uchun o'rganilayotgan shunga o'xshash vaziyatlarda
ilgari gabul gilingan garorlarni ma'lumotlar bazalaridan gidirish;

3. evristik yoki matematik modellar asosida interaktiv simulyatsiya yoki optimallashtirishni amalga
oshirish;

4. ET (ekspert tizimlari) bilim bazalariga Kiritilgan eng yaxshi mutaxassislarning o'z bilimlari
sohasidagi bilimlarini amaliyotda go'llash;

5. garor natijalarini garor gabul giluvchi uchun eng qulay shaklda tagdim etish.

Shu bilan birga, garor gabul qilish jarayoni uchun kompyuterlardan an‘anaviy foydalanish eng
samarali emas. Axir, menejer ma'lumotlar bazasidan, igtisodiy va texnologik hisob-kitoblardan tashqari, 0'z
faoliyatida doimiy ravishda standart axborot texnologiyalari doirasida hal qilib bo'Imaydigan tizimni
boshqarish uchun etarli migdordagi turli xil vazifalarga duch keladi.

Ushbu turdagi muammolarni hal gilish uchun garorlarni gabul qilishni go'llab-quvvatlash
tizimlari (QQQQT) yaratildi, ular garor gabul gilish jarayonida menejer ishini interaktiv go'llab-quvvatlash
uchun axborotni gayta ishlash tizimlari.

Bunday tizimlarning asosiy yo'nalishlari quyidagilar:

1. bir tomondan, ma'lumotlar, ma'lumotlarni tahlil gilish va gayta ishlash tartiblari va garorlar gabul
gilish modellari va boshga tomondan, ushbu tizimlardan foydalanuvchi sifatida garor gabul giluvchilar
o'rtasidagi o'zaro alogani ta'minlash;

2. qo'shimcha ma'lumotlar bilan ta'minlash. Bu yo’nalish, aynigsa, tegishli yechimlar uchun
ma'lumotlar va protseduralarni oldindan aniglash giyin bo'lgan tuzilmagan yoki yarim tizimli muammolarni
hal gilish uchun mos keladi.

QQQQTning roli menejerni almashtirish emas, balki uning ish samaradorligini oshirishdir. Buning
uchun QQQQT intuitiv interfeysga ega bo'lishi va ideal holda boshgariladigan hududga xos bo'lgan tilda
foydalanuvchi bilan mulogot gilish imkoniyatiga ega bo'lishi kerak. QQQQTning asosiy magsadi garor gabul
gilish jarayonini avtomatlashtirish emas, balki yechim topish jarayonida inson va tizim o'rtasidagi samarali
o0'zaro ta'sirni amalga oshirishdir.

Zamonaviy axborot tizimlariga go'yiladigan talablarga go'shimcha ravishda (ma'lumotlarga tezkor
kirishni, shuningdek ularning yaxlitligi va ishonchli himoyasini ta'minlaydigan ma'lumotlar bazasi;
ma'lumotlarni gayta ishlashni ta'minlaydigan hisoblash protseduralari; ishonchlilik, moslashuvchanlik),
QQQQT ham xarakterli xususiyatlarga ega bo'lishi kerak:

1. garor qabul qiluvchilar uchun kutilmagan vaziyatlarda turli yechimlarni ishlab chigish
funksionalligi;
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2. interaktiv model yaratish uchun funksionallik;

3. QQQQTda go'llaniladigan modellar foydalanuvchilarning o'zaro ta'siri natijasida muayyan
vaziyatga moslashtirilishi kerak.

Shuni esda tutish kerakki, garor gabul giluvchi ko'pincha anig belgilangan magsadga ega emas va
garor ko'pincha tadgiqot jarayonidir, bu holda QQQQT boshqariladigan tizimni chuqur bilish uchun
vositadir. QQQQT qoida tarigasida, modulli tuzilishga ega bo'lib, u tizimga joriy talablarga muvofiq yangi
tartiblarni kiritish va mavjudlarini tizimda o'zgartirish imkonini beradi.

Qaror gabul gilish quyidagi bosgichlarning ketma-ket o'tishini 0'z ichiga oladi: muammoni tushunish,
diagnostika, matematik yoki kontseptual modellashtirish, muqgobil variantlarni shakllantirish va ulardan
magsadlarga eng mosini tanlash, yechimning amalga oshirilishini kuzatish.

Yaginda bilimga asoslangan tizimlar QQQQTga integratsiya gilindi va bu olingan yechimlar uchun
tushuntirishlarni olish imkonini beradi. QQQQT, shuningdek, garor qgabul giluvchiga passivdan faol
yordamga gadar ko'rsatadigan yordam darajasi jihatidan rivojlanadi. Qaror qabul giluvchi mugobil
variantlarni tanlaydi, ularni baholaydi, shu bilan birga oddiy mugobillarni ham tahlil gilish gobiliyati garor
gabul gilish jarayonining unumdorligini oshiradi.

Analitik usullar va ko'p mezonli tahlillar go'llaniladigan kengaytirilgan garorlarni qo'llab-quvvatlash
uchun sharoitlar ham mavjud, shu bilan birga bunday QQQQT tahlil tartib-qoidalarini, topilgan yechimning
tushuntirishlarini, afzalliklar va mumkin bo'lgan yo'gotishlarni tahlil giladi. Bunday holda, garor gabul
giluvchi QQQQT tomonidan taklif gilingan mugobilni tahlil gilishi va yakuniy garorni gabul gilishi, nafagat
garorning o'zi, balki uni tizimga kiritish oqgibatlari hagida ham ko'prog ma'lumotga ega bo'lishi mumkin.

Qoidaga ko'ra, QQQQT bilim va ma'lumotlar bazalaridan va (yoki) garor gabul giluvchilardan olingan
ma'lumotlardan foydalanadi. Shuningdek, menejerlar matnli hujjatlar, maxsus sharhlar, hisobotlar, magolalar
va hokazo ma'lumotlardan foydalanadilar. Kontekstli gidiruv texnologiyasi tufayli tuzilmagan ma'lumotlar
QQQQTda yanada kengroq ishlatilishi mumkin.

Yechilishi kerak bo'lgan vazifalarning murakkabligi mezoniga ko'ra, barcha QQQQTni uch sinfga
bo'lish mumkin.

Birinchi toifadagi QQQQT eng katta funksionallikka ega. Ular eng yuqori darajadagi davlat
boshgaruvi tuzilmalarida, yirik kompaniyalarning boshgaruv tuzilmalarida kompleks magsadli dasturlarni
amalga oshirish rejalarini tuzishda foydalanish uchun mo'ljallangan, ular dasturga gaysi tadbirlarni Kiritish
kerakligi hagidagi garorlarni asoslash uchun foydalaniladi va dasturning yakuniy magsadiga erishish uchun
faoliyatning ta'sirini baholash asosida ular o'rtasida resurslar ganday tagsimlanishi kerakligini belgilab
beradi. Birinchi toifdagi QQQQT - bu umumiy jamoaviy foydalanish uchun qaror qabul gilish
tizimlari; bunday tizimlar uchun bilim bazalari turli bilim sohalarida mutaxassis bo'lgan ko'plab ekspertlar
tomonidan shakllantiriladi.

QQQQTning ikkinchi sinfida bilim bazalari foydalanuvchining o'zi tomonidan shakllantiriladi va
ular individual foydalanish uchun tizimlardir. Bunday QQQQT tezkor boshgaruv vazifalarini hal gilish
uchun o'rta darajadagi xodimlar, kichik tashkilotlar ma'murlari uchun mo'ljallangan.

Uchinchi sinf QQQQTda foydalanuvchi tajribasiga moslashgan garor gabul gilish tizimlari ajralib
turadi. Bular tizimni tahlil gilish va operatsion boshgaruvning juda keng targalgan muammolarini hal gilish
uchun mo'ljallangan individual foydalanish uchun tizimlardir (misol sifatida biz kreditlash sub'ektini tanlash,
lavozimga da'vogarni tanlash, ish pudratchisini tanlash, va boshqalar.). Bunday QQQQT ma'lum bir
muammoni hal gilishni ta'minlaydi, xuddi shu muammo uchun o'tmishda gabul gilingan yechimlarni amaliy
go'llash natijalari to'g'risidagi ma'lumotlarga e'tibor beradi.

Har ganday ragobatbardosh ishlab chigarish so'nggi yutuglarga asoslanadi va shuning uchun o'zini
yanada ilg'or texnologiyalarga yo'naltirish juda oson. Har ganday darajadagi menejer o'zi boshgaradigan
tizimlar uchun o'zgaruvchan ish sharoitlariga mos keladigan garorlarni ishlab chigish va asoslash uchun zarur
yordamni ko'rsatishi foydalidir. QQQQT mugqobil harakat yo'nalishlarini ishlab chigish, ularni amalga
oshirish ogibatlarini keyingi tahlil gilish va menejerning garor gabul gilish ko'nikmalarini ratsionalizatsiya
gilish uchun kuchli vosita bo'lib, bu uning faoliyatining eng muhim yo'nalishlaridan biridir.

Qaror gabul qilish jarayonining ketma-ketligi.

Keling, garor gabul gilish jarayonining sxemasini quyidagi asosiy bosgichlar ketma-ketligi sifatida
ko'rsatamiz:

1-bosgich. Muammoni dastlabki tahlil gilish. Ushbu bosgich doirasida quyidagilar aniglanadi:

1. asosiy magsadlar;

2. ko'rib chigish chuqurligi, tizim yoki jarayonning elementlari va tuzilishi, tizimdagi (jarayondagi)
ulanish turlari;

3. quyi tizimlar, ularga kerak bo'lgan resurslar, quyi tizimlar ishining sifati mezonlari;
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4. muhim garama-qgarshiliklar, cheklovlar va zaifliklar.

2-bosgich. Muammoni bayon gilish. Ushbu bosgich quyidagilarni o'z ichiga oladi:

1. vazifani shakllantirish;

2. vazifa turini aniglash;

3. muqobil variantlar to‘plamini shakllantirish, so‘ngra optimal variantlar to‘plamidan tanlash
mezonlarini aniglash;

4. garor gabul gilish muammolari (QQQM) uchun yechim metodini tanlash.

3-bosqich. Dastlabki ma'lumotlarni chiqarib olish. Bu yerda siz alternativani ganday o'lchashni
tanlashingiz kerak. Qoidaga ko’ra, bu yoki statistik ma'lumotlarni to'plash, yoki matematik, yoki
simulyatsiya modellashtirish usullari, yoki ekspert baholash usullari. Ikkinchi holda, ekspert guruhini
shakllantirish, ekspertlar o'rtasida so'rov o'tkazish va ekspert baholarining indikativ tahlilini o'tkazish
vazifalarini hal gilish kerak.

4-bosqich. Matematik usullar, ekspertlar va garor gabul giluvchilar (QQQ) yordamida garor
gabul qilish muammolari (QQQM) yechish. Ushbu bosgichning bir gismi sifatida, agar kerak bo'lsa,
dastlabki ma'lumotlarga matematik ishlov berish, ma'lumotlarni aniglashtirish va o'zgartirish kerak. Odatda,
axborotni gayta ishlash juda mashaqgatli jarayon bo'lib, u bir nechta takrorlash va muammoni hal gilish
uchun bir nechta turli usullarni talab gilishi mumkin. Aynan shu bosgichda qarorlarni gabul gilishning
avtomatlashtirilgan tizimlari yordamida amalga oshiriladigan garorlarni gabul qilish jarayoni uchun
kompyuter yordami kerak.

5-bosgich. Natijalarni tahlil qilish, sharhlash. 4-bosgichda olingan natijalar garor gabul giluvchini
gonigtirmasligi va QQQMni shakllantirishda o'zgarishlarga olib kelishi mumkin. Keyin oldingi
bosgichlardan biriga gaytish va yana barcha bosgichlardan o'tish kerak bo'ladi. QQQMni hal gilish ko'pincha
juda uzoq vaqt talab etadi, shu bilan birga muammoning shartlari o'zgarishi mumkin va shunga mos ravishda
muammoni shakllantirishda yoki dastlabki ma'lumotlarda tuzatishlar talab gilinadi (yangi mezonlar kiritilishi
kerak bo'lgan yangi alternativalar paydo bo'ladi).

Boshqaruv qarorlarini gabul gilish usullari.

Qarorlarni gabul gilish tartibi va bir vagtning o'zida foydalaniladigan matematik apparatni birlashtirish
uni odamlarning avtomatlashtirilgan boshgaruv tizimlarining texnik vositalari bilan o'zaro alogasi uchun
ham, ushbu o'zaro ta'sirni yaratishda bevosita loyihalash uchun ham foydalanishga imkon beradi.

Darhagigat, garor gabul gilish muammosi har ganday magsadli inson faoliyatiga xosdir, ammo tanlov
gilish mumkin bo'lgan turli xil vaziyatlar va sharoitlarga garamay, u universaldir.

Qaror gabul gilish jarayonida vaziyatlarning xarakterli belgilari:

1. magsad(lar)ga ega bo lish. Qaror gabul gilish fagat magsadga erishish kerak bo'lganda kerak
bo'ladi. Aks holda, hech ganday boshgaruv garorlarini gabul gilishning hojati yo'q;

2. mugobil xatti-harakatlarning mavjudligi. Darhagigat, garorlar magsadga erishishning bir necha
yo'li mavjud bo'lgan hollardagina gabul gilinishi kerak. Bundan tashgari, usullarning har biri turli xil
ehtimolliklar va magsadga erishishning turli darajalari bilan tavsiflanadi va har xil xarajatlarni talab gilishi
mumkin;

3. cheklovchi omillarning mavjudligi. Qaror gabul giluvchining cheksiz imkoniyatlari yo'g, shu
bilan birga cheklovchi omillarning barcha to'plamini uchta asosiy guruhga birlashtirish mumkin:

« igtisodiy omillar - moliya, vaqt, ishlab chigarish va mehnat resurslari va boshqgalar;

e texnik omillar - umumiy o'lchamlar, quvvat, og'irlik, ishonchlilik, energiya sarfi va boshqgalar;

e zamonaviy jamiyatda inson axlogi va axlogi talablarini hisobga olishi kerak bo'lgan ijtimoiy omillar.

Boshqgaruv qarorini gabul gilish jarayoni - kirish ma'lumotlarini (davlat ma'lumotlarini) chigish
ma'lumotlariga (nazorat ma'lumotlariga) aylantirish jarayoni. Boshgaruv garori rasmiy va ijodiy bo'lishi
mumkin. Matematik modellar yordamida olingan yechim formal bo'ladi, agar u inson agl-zakovatining ishi
natijasida paydo bo'lgan bo'lsa, u ijodiy bo'ladi, deb ishoniladi. Qaror gabul gilish jarayoni bilan bog'liq
barcha muammolar boshqgaruv garorlarining bo'linishiga muvofiq ikki sinfga bo'linadi - rasmiy va ijodiy:

e kontseptual xarakter;

e rasmiy matematik va hisoblash xarakteri.

Kontseptual muammolar murakkab mantigiy muammolar bo'lib, ularni fagat rasmiy matematik usullar
va kompyuter yordamida hal gilish mumkin emas. Bunday muammolar ko'pincha noyobdir, ularning ba'zilari
birinchi marta hal qilinishi mumkin va shunga mos ravishda o'tmishda prototiplari yo'q. Kontseptual
xarakterdagi muammolarni fagat yuqori darajadagi boshgaruvda mutaxassislarni jalb gilgan holda hal gilish
mumkin va ularni rasmiylashtirish juda giyin. Magsadlarni tanlash va ularni tahlil qilish, boshgaruv
garorlarining ogibatlarini belgilovchi ko'rsatkichlarni aniglash, optimallashtirish mezonlarini tanlash va
boshqalar kontseptual muammolarga misol bo'ladi.
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Metodlar.
Boshgaruv qgarorlarini go'llab-quvvatlash texnologiyasi.
Qaror gabul gilish sxemasi quyidagi rasmda ko'rsatilgan:

Yechimlarni Qarorlarning Qarorlarning
shakllantirish bajarilishini bajarilishini

Holatni tahlil

ilish .
qiis va tanlash tashkil etish nazorat qilish

1-rasm - Qarorlar daraxti
1 - muammo bayoni; 2 - garor gabul gilish; 3 - avtomatik tizimlarda ko'rsatmalar yoki signallarning
tartibi; 4 - fikr-mulohazalar va / yoki garorni tuzatish

Qaror gabul gilish jarayoni bir necha darajalarni 0'z ichiga oladi:

« individual-tashkiliy;

e guruh-tashkiliy bo'lmagan.

Birinchi daraja etakchining garor gabul giluvchi ham bo'lishi va boshga narsalar gatorida butun garor
gabul gilish jarayonini tashkil etishi bilan tavsiflanadi.

Qaror gabul qilish jarayoni bir-biri bilan o'zaro alogada bo'lgan odamlar guruhi tomonidan ham
amalga oshirilishi mumkin. Shu bilan birga, ba'zi bosgichlarda individual faoliyat turi samaralirog bo'lishi
mumekin, boshgalarida - guruh. Bu garor gabul gilish jarayonining guruh darajasi deb ataladi.

Qarorni go'llab-quvvatlash g'oyasi quyidagicha:

1. Qarorning natijasi uchun javobgarlik yukini o'z zimmasiga olgan garor gabul giluvchiga axborot,
tashkiliy va hisoblash yordami kerak bo'lmaydi. Bunday yordam garor gabul giluvchining iltimosiga binoan
uning ehtiyojlariga muvofiq amalga oshiriladi.

2. LRP qarorlarining turi strategik, taktik, tezkor bo'lishi mumkin, muhimlik darajasi va garor gabul
gilish vaqti bilan farglanadi.

2-rasmda garor gabul gilish vaqgtining uning turiga bog'ligligi tasvirlangan.

Qaror gabul gilish muammolarining tasnifi. Bunday vazifalar, odatda, juda xilma-xildir va shunga
ko'ra, ular axborotning migdori va sifatini belgilovchi turli mezonlarga ko'ra tasniflanishi mumkin. Umumiy
holatda garor gabul gilish muammosi quyidagi ma'lumotlar to'plami sifatida ifodalanishi mumkin:

<T,A K X FG,D>,

bu yerda T muammo bayonining o°zi (eng yaxshi alternativni tanlash, muqobillar to‘plamini buyurtma
gilish); A - berilgan vazifa uchun magbul bo'lgan muqobil variantlarning kichik to'plami; K - tanlov
mezonlarining kichik to'plami; X - imtiyozlarni o'lchash usullarining kichik to'plami (masalan, turli shkalalar
yordamida); F - mezonlarga asoslangan baholashlar (natijalar) kichik to'plamiga magbul alternativlar
to'plamini xaritalash; G - ekspertning afzal ko'rish tizimi; D - imtiyozlar tizimini aks ettiruvchi garor goidasi.

To'plamning har bir elementi tasniflash xususiyati sifatida xizmat gilishi mumkin. Bu erda an'anaviy
tasniflar mavjud.
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100%

- yirik tashkilotlar

- - o’rta korxonalar

1 Operativ 2 Taktik 3 Strategik
garorlar

Tarorlar qarorlar

2-rasm - Qaror turi bo'yicha garor gabul gilish vagtiga bog’ligligi

1. Xaritalash turi F. Ehtimoliy yoki noaniq shakl sifatida ko'rsatilishi mumkin bo'lgan, shuningdek,
deterministik xarakterga ega bo'lgan A dan K gacha bo'lgan to'plamni xaritalash turiga ko'ra, CRP xavf
ostidagi vazifalar va noaniglik ostidagi vazifalarga tasniflanishi mumkin. .

Deterministik garorlar gabul gilish muammolari. Ushbu sinf hal gilish uchun ishonchli va etarli
miqdordagi ma'lumotlarga ega bo'lgan vazifalarni o'z ichiga oladi. Ularni hal gilish uchun siz matematik
dasturlash usullarini go'llashingiz mumkin, uning asosiy g'oyasi ob'ektning matematik modeliga asoslangan
optimal echimni topishdir. Bunday holda, matematik dasturlash usullarini go'llash shartlarini esga olish
kerak:

1. vazifa yaxshi rasmiylashtirilishi mumkin, ob'ektning adekvat matematik modelini tuzish mumkin;

2. optimallashtirish mezoni shakllantirildi - tahlil gilinadigan mugobillarning sifati to'g'risida xulosa
chigarishga imkon beradigan ba'zi yagona magsad funktsiyasi;

3. magsad funktsiyasi qiymatlarini migdoriy aniglash mumkin;

4. vazifa uchun siz magsad funktsiyasi giymatlarini (optimallashtirish resurslari) optimallashtirish
uchun belgilangan chegaralar doirasida o'zboshimchalik bilan o'zgartirilishi mumkin bo'lgan tizim
ishlashining bir gator parametrlarini tanlashingiz mumkin.

Xavf ostidagi vazifalar. Mumkin bo'lgan natijalar ma'lum bir ehtimollik tagsimoti bilan tavsiflangan
ZPR, xavf ostida bo'lgan vazifalarni nazarda tutadi. Bunday vazifalar uchun ehtimollik tagsimoti statistik
ma'lumotlardan foydalangan holda yoki ekspert bilimlari asosida tuziladi. Xavf ostidagi muammolar bir
o'lchovli yoki ko'p o'lchovli foydalilik nazariyasi usullari bilan hal gilinadi. Bunday vazifalar aniglik va
noaniqglik sharoitida garor gabul qilish vazifalari orasida chegaraviy o'rinni egallaydi va ularni hal gilish
uchun barcha mavjud migdoriy va sifat ma'lumotlarini jalb qgilish kerak.

Agar qaror gabul gilish uchun zarur bo'lgan ma'lumotlar to'lig bo'Imasa yoki noto'g'ri bo'lsa yoki
miqdoriy bo'lmasa (tavsifiy), tizimning rasmiy modelini yaratish juda giyin yoki hatto imkonsizdir. Bunday
holda, noaniglik sharoitida vazifalar mavjud bo'lib, ularni hal qgilish ekspert bilimlarini jalb gilishni talab
giladi, bu ba'zi migdoriy ma'lumotlar - imtiyozlar bilan ifodalanadi.

2. K kichik to'plamining kuchi. Tanlash mezonlari kichik to'plamini o'z ichiga olgan elementlar
soniga ko'ra, CPR skalyar mezonga ega (K kichik to'plamida bitta element mavjud) va vektor mezonli
vazifalarga (bir nechta mavjud) bo'linadi. K) kichik to'plamdagi elementlar. Ikkinchi holat ko'p mezonli
garor gabul gilish muammolarini ifodalaydi.

3. Tizim turi G. Preferentlar bir shaxs yoki jamoa tomonidan tuzilishi mumkin, bunga garab garor
gabul qilish vazifalari individual qarorlar gabul qilish vazifalari va jamoaviy qarorlar gabul gilish
vazifalariga bo'linishi mumkin.
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Qaror gabul qgilishni avtomatlashtirish.

Qarorlarni  go'llab-quvvatlash axborot texnologiyalari insonning  kompyuter bilan 0'zaro
munosabatlarini  tashkil etishning tubdan boshgacha usulini nazarda tutadi. Rivojlanishi ushbu
texnologiyaning yakuniy magsadi bo'lgan yechim iterativ jarayon orgali erishiladi:

1. boshqgaruv ob'ekti sifatida va hisoblash jarayonini amalga oshirish uchun garorlarni qo'llab-
quvvatlash tizimlari;

2. kirish ma'lumotlarini o'rnatishi va kompyuterda olingan hisob-kitoblar natijasini baholashi kerak
bo'lgan boshgaruv bo'g'ini rolidagi shaxs.

Takrorlash jarayoni shaxs - garor gabul giluvchining xohishiga ko'ra tugaydi, shuning uchun axborot
tizimi foydalanuvchi bilan birgalikda garor gabul gilish uchun yangi ma'lumotlarni yaratadi. Bundan
tashqari, qarorlarni qo'llab-quvvatlash axborot texnologiyalarining quyidagi o'ziga xos xususiyatlarini
ko'rsatish mumkin:

1. yomon tuzilgan (rasmiylashtirilgan) vazifalarni hal gilishga e'tibor garatish;

2. kompyuter ma'lumotlariga kirish va gayta ishlashning an'anaviy usullarini matematik modellar
imkoniyatlari va ular asosidagi muammolarni hal gilish usullari bilan uyg'unlashtirish;

3. mavjud dasturiy ta'minot va texnik vositalarning xususiyatlariga, shuningdek, foydalanuvchi
talablariga moslashish qgobiliyatini ta'minlaydigan yugori moslashuvchanlik;

4. professional bo'Imagan kompyuter foydalanuvchisiga garatilgan.

Qaror qgabul qilishni go'llab-quvvatlash axborot texnologiyalari boshgaruv darajalarida
qgo'llaniladi. Qarorlar hukumatning turli darajalarida qgabul qilinishi mumkin va ular ko'pincha
muvofiglashtirilishi kerak. Bunday tizimlar uchun ham bir, ham turli darajadagi boshgaruv garorlarini gabul
giluvchilarni muvofiglashtirish texnologiyasini ishlab chigish muhimdir.

3-rasmda qarorlarni qo'llab-quvvatlash tizimining tuzilishi, asosiy texnologik operatsiyalarni
belgilaydigan uning tarkibiy bloklari funktsiyalari ko'rsatilgan.

Ma'lumotlar Dasturiy ta'minotni
manbai boshqarish quyi tizimi

Axborot N Ma'::[l:l?ﬂar MBBT | MMBT | ST

tizimlari emBbon

Hujjatiar \ Strategik
Taktik

Tashqgi manbalar —»
Tezkor

Boshqa ichki e

manbalar

B

Odam, qaror gabul
giluvchi

3-rasm - Qaror gabul gilishni go'llab-quvvatlovchi axborot texnologiyalarining asosiy
komponentlari

Qarorlarni go'llab-quvvatlash tizimi uchta asosiy komponentni o'z ichiga olishi kerak: ma'lumotlar
bazasi, model ma'lumotlar bazasi va dasturiy ta'minot quyi tizimi, ular 0'z navbatida ma'lumotlar bazasini
boshqarish tizimi (DBMS), model ma'lumotlar bazasini boshqarish tizimi (MSMS) va foydalanuvchi-
kompyuter interfeysini boshqarish tizimidan iborat. .

Qarorlarni go'llab-quvvatlash axborot texnologiyasida ma‘lumotlar bazasidan olingan ma'lumotlar
foydalanuvchi tomonidan matematik modellar yordamida hisob-kitoblar uchun ishlatiladi.

Ma'lumotlar manbalari va ularning xususiyatlarini hisobga olish kerak.

1. Axborot tizimidan keladigan operatsion ma'lumotlar oldindan gayta ishlanishi kerak. Buning uchun
siz:
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o firma faoliyati to'g'risidagi ma'lumotlarni gayta ishlash uchun tizimning bir gismi bo'lgan DBMS
dan foydalanish;

o qarorlarni go'llab-quvvatlash tizimidan tashgarida ma'lumotlar bazasini yaratish orgali
ma'lumotlarni gayta ishlashni amalga oshirish. Ushbu parametr katta miqdordagi tijorat operatsiyalarini
ishlab chigaradigan firmalar tomonidan tanlanadi, so'ngra ma'lumotlarga kirish tezligini oshirish va
ishonchlilikni oshirish uchun bitimlar bo'yicha gayta ishlangan ma'lumotlar garorlarni qo'llab-quvvatlash
tizimidan tashgarida saglanadigan fayllarda gayd etiladi.

2. Oldingi paragrafda ko'rsatilgan ma'lumotlarga go'shimcha ravishda, DSS ning ishlashi uchun
muhandislik ma'lumotlari, xodimlarning harakati to'g'risidagi ma'lumotlar va boshgalar ham talab gilinishi
mumkin. Ushbu ma'lumotlar o'z vaqtida to'planishi, tizimga kiritilishi va yangilanishi kerak.

3. Samarali boshgaruv garorlarini gabul gilish uchun tashgi manbalardan olingan ma'lumotlar bilan
ishlash kerak. Bunday ma'lumotlarga misol sifatida milliy va jahon iqtisodiyoti hagidagi ma'lumotlar,
ragobatchilar to'g'risidagi ma'lumotlar kiradi. Ushbu ma'lumotlar ko'pincha ma'lumotlarni to'plashga
ixtisoslashgan tashkilotlardan sotib olinadi.

4. Hujjatlarni, jumladan, yozuvlar, xatlar, shartnomalar, buyruqlar va boshqgalarni ma’lumotlar
bazasiga kiritish zarurligi masalasi ham ko‘rib chiqgilmoqda. Agar ushbu hujjatlarning mazmuni xotirada
saglansa va keyin ba'zi asosiy belgilarga (etkazib beruvchilar, iste'molchilar, sanalar, xizmatlar turlari va
boshqalar) muvofiq gayta ishlansa, tizim yangi hajmli ma'lumot manbasini olishi mumkin.

Ma'lumotlarni boshgarish tizimi quyidagi imkoniyatlarga ega bo'lishi kerak:

1. yig'ish va filtrlash operatsiyalarini qo'llash orgali turli manbalardan olinishi mumkin bo'lgan
ma'lumotlar kombinatsiyasini tartibga solish;

2. har ganday ma'lumot manbasini operativ qo'shish yoki chigarib tashlash;

3. foydalanuvchi nugtai nazaridan mantigiy ma'lumotlar strukturasini tashkil etish;

4. ishlab chigilayotgan foydalanuvchi mugobillarini eksperimental tekshirish uchun ma'lumotlarni
go'llash va manipulyatsiya qilish;

5. ushbu ma'lumotlar bazasining firma ichida faoliyat yurituvchi boshga operatsion ma'lumotlar
bazalaridan to'lig mantigiy mustagilligini ta'minlash.

Model bazasi.

Modellar ba'zi ob'ektlar yoki jarayonlarni tavsiflash va yanada optimallashtirish uchun
yaratilgan. Ularning yordami bilan garorlarni go'llab-quvvatlash tizimlarida tahlil gilish mumkin, chunki
modellar muammoning matematik talginiga asoslanadi va maxsus algoritmlar yordamida to'g'ri garor gabul
gilish uchun foydali ma'lumotlarni olishga yordam beradi.

Foydalanish magsadiga ko'ra, modellarni ba'zi ko'rsatkichlarning ekstremum nugtalarini topish bilan
bog'lig bo'lgan optimallashtirishga bo'lish mumkin (masalan, menejerlar ko'pincha ularning harakatlari
foydani ko'paytirish yoki xarajatlarni minimallashtirishga nima olib kelishini bilishni xohlashadi) va
tavsiflovchi, ma'lum tizimning harakatini  tavsiflovchi va boshgaruv  magsadlari  uchun
mo'ljallanmagan.(optimallashtirish).

Baholash usuliga ko'ra, modellar o'zgaruvchilarni dastlabki ma'lumotlarning ma'lum giymatlari uchun
bitta ragam bilan baholashdan foydalanadigan deterministik va o'zgaruvchilarni bir nechta parametrlar bilan
baholaydigan stokastik modellarga bo'linadi, chunki dastlabki ma'lumotlar ehtimollik xarakteristikalari bilan
berilgan.

Deterministik modellar stokastik modellarga garaganda ko'prog mashhurdir, chunki ularni qurish va
ishlatish osonroq va garor gabul gilish uchun etarli ma‘'lumot beradi.

Mumkin bo'lgan ilovalar sohasiga ko'ra, modellar fagat bitta tizimda foydalanish uchun
mo'ljallangan ixtisoslashtirilgan va universal - bir nechta tizimlar tomonidan foydalanish uchun bo'linadi .

Ixtisoslashgan  modellar gimmatroq, noyob tizimlarni  tavsiflash uchun ishlatiladi va
anigroqdir. Qarorlarni qo'llab-quvvatlash tizimlarida modellar bazasini strategik, taktik va operatsion
modellar, shuningdek, ularni qurish uchun elementlar sifatida ishlatiladigan model bloklari, modullar va
protseduralar to'plami ko'rinishidagi matematik modellar tashkil giladi.

Strategik modellar tashkilotning magsadlarini, ularga erishish uchun zarur bo'lgan resurslar migdorini,
shuningdek, ushbu resurslarni olish va ulardan foydalanish siyosatini belgilash uchun boshgaruvning eng
yuqori darajalarida qo'llaniladi. Ular, shuningdek, korxonalarni joylashtirish variantlarini tanlashda,
ragobatchilar siyosatini bashorat gilishda va hokazolarda foydali bo'lishi mumkin. Strategik modellarning
xarakterli xususiyatlari gamrovning sezilarli kengligi, ko'plab o'zgaruvchilar, ma'lumotlarni sigilgan
agregatlangan shaklda tagdim etishdir. Odatda bu ma'lumotlar tashgi manbalarga asoslanadi va sub'ektiv
bo'lishi mumkin. Strategik modellarda rejalashtirish vaqti ko'pincha yillar bilan o'lchanadi. Ushbu modellar
odatda deterministik, tavsiflovchi, ma'lum bir firmada foydalanish uchun ixtisoslashgan.
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Taktik modellar mavjud resurslarni tagsimlash va ulardan foydalanishni nazorat gilish uchun o'rta
darajadagi menejerlar tomonidan qo'llaniladi. Bunday modellar moliyaviy rejalashtirish, xodimlarning
talablarini rejalashtirish, sotishni ko'paytirishni rejalashtirish, korxonalarning sxemalarini qurish uchun
ishlatilishi mumkin. Taktik modellar fagat firmaning alohida gismlariga (masalan, ishlab chigarish va
targatish tizimiga) taallugli bo'lib, ularda umumlashtirilgan ko'rsatkichlar ham bo'lishi mumkin. Taktik
modellar gamrab olgan vaqt oralig'i bir oydan ikki yilgacha. Taktik modellar ishlashi uchun tashqi
manbalardan olingan ma’lumotlar ham talab qilinadi, lekin asosiy e’tibor firmaning ichki ma’lumotlariga
garatiladi. Odatda taktik modellar deterministik, optimallashtirish va universal sifatida amalga oshiriladi.

Operatsion modellar boshgaruvning quyi darajalarida kunlar va haftalar bilan o'lchanadigan ufqg bilan
operativ garorlar gabul gilishni go'llab-quvvatlash uchun qo'llaniladi. Ushbu modellarning mumkin bo'lgan
go'llanilishi debitorlik va kreditni boshqarish, ishlab chigarishni rejalashtirish, inventarizatsiyani boshgarish
va boshgalarni 0'z ichiga oladi. Operatsion modellar odatda hisob-kitoblar uchun kompaniya ichidagi
ma'lumotlardan foydalanadi. Ushbu modellar odatda deterministik, optimallashtiruvchi va umumiy bo'ladi
(ya'ni, tashkilotlarda go'llanilishi mumkin).

Matematik modellar matematik usullarni amalga oshiradigan model bloklari, modullar va
protseduralar to'plamidan iborat. Bu chizigli dasturlash protseduralari, vaqt seriyalarining statistik tahlili,
regressiya tahlili va boshqgalarni o'z ichiga olishi mumkin. Model bloklari, modullari va protseduralari
modellarni yaratish va saglash uchun alohida yoki birgalikda ishlatilishi mumkin.

Model ma'lumotlar bazasini boshqarish tizimi quyidagi imkoniyatlarga ega bo'lishi kerak: yangi
modellarni yaratish yoki mavjudlarini o'zgartirish, model parametrlarini saglash va yangilash, modellarni
manipulyatsiya gilish.

Interfeys boshqaruv tizimi.

Axborot texnologiyalarining samaradorligi va moslashuvchanligi ko'p jihatdan qarorlarni go'llab-
quvvatlash tizimining interfeysi xususiyatlariga bog'lig. Interfeys quyidagilarni aniglaydi: foydalanuvchi
tili; displey ekranida dialogni tashkil etuvchi kompyuter xabarlar tili; foydalanuvchi bilimi.

Foydalanuvchi tili - klaviatura imkoniyatlaridan foydalangan holda tizimga nisbatan bajariladigan
foydalanuvchi harakatlari; ekranda yozish elektron galamlar; joystik; "sichqonchalar"; ovozli buyruglar va
boshgalar. Foydalanuvchi tilining eng oddiy shakli Kkirish va chigish hujjatlari shakllarini yaratishdir. Kirish
shaklini (hujjatni) olgandan so'ng, foydalanuvchi uni kerakli ma'lumotlar bilan to'ldiradi va uni kompyuterga
kiritadi. Qarorlarni qgo'llab-quvvatlash tizimi zarur tahlillarni amalga oshiradi va natijalarni belgilangan
shakldagi chigish hujjati shaklida chigaradi. So'nggi vyillarda vizual interfeysning mashhurligi sezilarli
darajada oshdi. “Sichqoncha” manipulyatori yordamida foydalanuvchi ekranda o‘ziga rasm ko‘rinishida
tagdim etilgan obyekt va buyruqglarni tanlaydi va shu bilan o0z harakatlarini amalga oshiradi.

Kompyuterni inson ovozi bilan boshgarish eng oddiy va shuning uchun foydalanuvchi tilining eng
kerakli shaklidir. U hali ham kam rivojlangan va shuning uchun juda mashhur emas. Mavjud ishlanmalar
foydalanuvchidan jiddiy cheklovlarni talab giladi: ma'lum so'zlar va iboralar to'plami; foydalanuvchi
ovozining o'ziga xos xususiyatlarini hisobga oladigan maxsus go'shimcha; oddiy silliq nutq shaklida emas,
balki diskret buyruglar shaklida boshgarish. Ushbu yondashuv texnologiyasi jadal takomillashtirilmoqda va
yaqin kelajakda biz ma'lumotni nutq bilan Kkiritishdan foydalanadigan qarorlarni go'llab-quvvatlash
tizimlarining paydo bo'lishini kutishimiz mumkin.

IV. Xulosa.So'nggi bir necha yil ichida kompyuter grafikasini rivojlantiruvchi yangi yo'nalish -
animatsiya paydo bo'ldi. Animatsiya, aynigsa, jismoniy tizimlar va ob'ektlarni modellashtirish bilan bog'lig
garorlarni go'llab-quvvatlash tizimlarining natijalarini sharhlash uchun samarali.

Kelgusi yillarda biz xabarlar tili sifatida inson ovozidan foydalanishni kutishimiz kerak. Endi bu shakl
moliyaviy sektorning garorlarini qo'llab-quvvatlash tizimida qo'llaniladi, bu erda favqulodda hisobotlarni
yaratish jarayonida ma'lum bir pozitsiyaning eksklyuzivligi sabablari ovoz bilan tushuntiriladi.

Foydalanuvchi bilimlari - bu tizim bilan ishlashda foydalanuvchi bilishi kerak bo'lgan narsa. Bularga
nafagat foydalanuvchining boshida bo'lgan harakatlar rejasi, balki kompyuter tomonidan chigarilgan
darsliklar, ko'rsatmalar va ma'lumotnomalar ham kiradi. Qarorlarni go'llab-quvvatlash tizimining interfeysini
takomillashtirish uchta komponentning har birining rivojlanishidagi muvaffagiyat bilan belgilanadi. Interfeys
quyidagi imkoniyatlarga ega bo'lishi kerak:

1. foydalanuvchi tanloviga ko'ra garor gabul gilish jarayonida ularni o'zgartirib, mulogotning turli
shakllarini manipulyatsiya qgilish;

2. ma'lumotlarni tizimga turli usullar bilan uzatish;

3. tizimning turli qurilmalaridan turli formatlarda ma'lumotlarni olish;

4. foydalanuvchi bilimini moslashuvchan saglash (so'rov bo'yicha yordam ko'rsatish, taklif qilish).
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PHP TEXNOLOGIYASI ORQALI FAYLLARNI SERVERGA YUKLASH METODLARI

Ta'lim jarayonlarini onlayn boshgarish hozirda dolzarb sanaladi. Bunda web ilovalar, mobil ilovalar
yaratish muhim rol o’ynaydi. Web ilovalar yartilganda, web sahifalar mijozning ma’lumotlarini gabul
giladi. Bunday ma’lumotlar turidan bittasi bu mijozning web sahifaga jo natgan faylidir. Bizning magolada
mijozning web sahifa orgali fayllarni jo'natish metodlari ko'rib chigiladi. Web texnologiyalar ko pligi
sababli biz PHP texnologiyasida shu jarayonni bajarilishini ko'rib chigamiz.

Kalit so’zlar: web sayt, http protocol, php texnologiyalari, enctype, action, method, type, file, form,
error, hidden, server, global, copy, http, submit.

CIIOCOBBI 3ATPY3KH ®ANJIOB HA CEPBEP C HCIIOJIb30OBAHUEM PHP
TEXHOJIOI'HA

Onunatin-ynpaenenue 006pa3oe8amenbHblMu NPOYeccam @ Hacmosiuee pems CHUmaemcs akmyalbHbIM.
Baocnyro pone 6 smom uepaem cosdanue 6eb-npunodcenuii u Mmoounvhvix npunodcenuil. Koeoa eed-
NPUNOJHCEHUST OMKPBIBAIOMCS, 8eO-CIMPAHUYbL NOAYYAIOM KiueHmcKue oaunvle. OOHUM U3 MAKUX MUNOS
OaHHBIX AGNAEMCsl aiin 3a2py3Ku Kauenma Ha eed-cmpanuyy. B naweii cmamve paccmompenvl Kiuenmcexue
cnocodwvl omnpasku ¢aiinog yepes ged-cmpanuyy. B céa3u ¢ OONbUUM KOAULECMBOM 8eO-TMEXHOIO2ULL Mbl
paccmompum peanuzayuio amozo npoyecca ¢ mexuoaocuu PHP.

Knioueswie croea: web caiim, http protocol, php mexnonaus, enctype, action, method, type, file, form,
error, hidden, server, global, copy, http, submit

WAYS TO UPLOAD FILES TO THE SERVER USING PHP TECHNOLOGY

Online management of educational processes is currently considered relevant. An important role in
this is played by the creation of web applications and mobile applications. When web applications are
opened, web pages receive client data. One such type of data is a client upload file to a web page. In our
article, client-side ways to send files through a web page are considered. Due to the large number of web
technologies, we will consider the implementation of this process in PHP technology.

Key words: web site, http protocol, php technology, enctype, action, method, type, file, form, error,
hidden, server, global, copy, http, submit

Kirish. Hozirgi davrda, dastur tuzishda talablar oshirilib bormogda. Dastur yaratishda mijozning
talablari va imkoniyatlar hisobga olinadi. Web ilovalar yaratish yoki mobil ilova yaratish davr talabi. Biz
web ilova yaratish jarayonida zaruriy gismi bo’lgan fayllarni serverga yuklashni bu magolamizda ko'rib
chigamiz. Fayllarni serverga yuklash deganda mijoz 0’z kompyuteridan web sayt orgali faylini jo natishi
kozda tutilgan.

Asosiy gism. Foydalanuvchi tomonidan global tarmoq (internet) da, fayllarni serverga yuklash tez-tez
uchraydi va ular quyidagilar:

e Elektron pochta web-interfeysining xizmatlari orgali xatingizga fylni qo shish imkoniyati (attach).
Avval serverga faylni yuklab olinib, undan so’ng xatga go shilishi mumkin;

o Interaktiv rasm galereyasi va rasm albomlari. Bu ham fayllarni serverga yuklash mexanizmisiz
bajarila olmaymiz;

« Bepul dasturlar portali. Bunda turli xil dasturlarni serverga joylashishimiz uchun shu mexanizmdan
foydalanamiz. Boshga xizmatlarda ham ishlatishimiz mumkin.

FaylIni yuklash maydoni bor multipart-forma yordamida fayllarni serverga yuklashimiz mumkin.
Formaning enctype parametri (atributi) ning giymati multipart/form-data bo’lishi kerak:

<form action=yuklash.php method=post enctype=multipart/form-data>
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<input type="hidden" name="MAX FILE SIZE" value="30000" />
<input type=file name=faylniYuklash>
<input type=submit value="Yuklash"></form>

Izoh: multipart-formaning ko'rinishi (siz multipart-forma orqali kichik hajmli faylni serverga yuklab
ko’rishingiz mumkin): -

C  ©® daiin | F/daiinhtml Qa 2 w * 0 2

@ odaiinhtml X 4+ v
i
| | Bri6epute daiin ]d>a|7|n He BbIOpaH Yuklash

1-rasm. Web sahifadagi faylni yuklash gismi.

Multipart-formalar odatda POST metodi orgali ma lumot almashadi. Oldingi misolga

ko rganimizdek, formamiz ikki maydondan iborat:

e Yuklash uchun faylni tanlash <INPUT type=File>;

o Fayl nomini ko'rsatish (serverda) <INPUT type=text>.

multipart-formalarni gayta ishlash

multipart-formali skriptimizni ishlatishdan oldin php.ini sozlash faylini tahrirlashimiz kerak (Serverga
faylni yuklash uchun ruxsat berilishi). php.ini sozlash faylidagi, serverga faylni yuklash uchun mo’ljallangan
to rtta parametriga e'tiborimizni garatamiz:

o file_uploads=on - HTTP protokoli orqgali serverga faylni yuklashga ruxsat berish/bermaslik
(On/Off);

e upload_tmp_dir=/tmp — Yuklangan fayllarni serverga vaqgtinchalik saglash uchun katalog
korsatish;

e upload_max_filesize=2M — yuklanadigan fayllarni maksimal hajmini ornatish

e max_file_uploads = 20 — yuklanadigan fayllarni maksimal sonini o’rnatish

Agar web server Windows OT da ishlayotgan bo'lsa, serverni gayta yuklashingiz kerak boladi. Agar
web server Lnux tizimida ishlayotgan bo’lsa quyidagi buyrug orgali gayta web serverni yuklash mumkin:

service httpd restart

Multipart-formalari PHP da ganday ishlashini ko'rib chigamiz. Fayl olinganda, upload_tmp_dir
vagtinchalik katalogida saglanadi va faylning nomi tasodifiy tarzda olinadi. Undan so'ng to'rtta
0 zgaruvchini global massiv $_FILES da yaratadi. Bu massiv yuklangan fayl hagida ma’lumotni saglaydi.

Bizlarni misolda $_FILES massivini giymatlarini aniglash quyida keltirilgan. E tiborga olish kerakki
faylniYuklash, yugorida keltirilgan multipart-formaning faylniYuklash nomli fayl tanlash maydoni.
Maydonni boshqga ixtiyoriy nom bilan nomlash mumkin.

e $ FILES['faylniYuklash']['name] — Serverga yuborilgungacha bo’lgan faylning nomi, masalan,
pict.gif;

e $_FILES['faylniYuklash']['size'] — gabul gilingan faylning hajmi, baytlarda;

e $ FILES['faylniYuklash'['type'] — gabul gilingan faylning MIME-tipi (Agar brouzer aniglab bilgan
bo'lsa), masalan: image/gif, image/png, image/jpeg, text/html;

e $_FILES['faylniYuklash’]['tmp_name'] (yuklangan faylning manzilini saglaydigan maydon) -
vagtinchalik saglash uchun mo’ljallangan katalogdagi fayl nomi, masalan: /tmp/phpV3b3qY;

e $ FILES['faylniYuklash'['error'] — Faylni yuklash vaqgtida sodir bo’lgan xatolik kodi. ['error'] kaliti
PHP 4.2.0 dan boshlab qo shilgan. Xatolik kodlari va nomlari quyida keltirilgan

Izoh: Xatolik kodlari

UPLOAD_ERR_OK. Qiymat: 0; Xatolik sodir bo’Imagan, serverga fayl muvaffagiyatli yuklangan.

UPLOAD_ERR_INI_SIZE. Qiymat: 1; Qabul gilinadigan faylni hajmi, yuklashning maksimal hajm
birligidan katta, php.ini sozlash faylida upload_max_filesize direktivada berilgan o lchamdan.

UPLOAD ERR FORM_SIZE. Qiymat: 2; HTML-formada ko'rsatiigan MAX FILE_SIZE
giymatidan yuklanadigan fayl hajmi katta.

UPLOAD_ERR_PARTIAL. Qiymat: 3; Yuklanadigan faylni bir gismigina (gisman) olinganligi.

UPLOAD_ERR_NO_FILE. Qiymat: 4; Fayl yuklanmadi.

Skriptingiz bajarilgandan so'ng, ishlatgan vagtinchalik fayli o chiriladi. Bunda biz, skriptimiz ishni
yakunlagunigacha, yuklangan faylni boshga manzilga ko“chirib olishimiz kerak. Serverga faylni yuklash
skriptining algoritmi quyidagicha:
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"Submit" tugmasi bosilganda, fayl serverga yuklangan bo’ladi va uning nomi
$_FILES['faylniYuklash’]['name'] 0°zgaruvchisida boladi.

Bunday holda $_FILES['faylniYuklash'][tmp_name'] o'zgaruvchidan yuklangan fayl manzili va
nomini olib biror katalogga nusxalashimiz kerak bo’ladi (korsatilgan katalogga yozish huqugimiz bolishi
kerak).

Faylni nusxalash uchun copy() orgali bajariladi:

Faylni ko"chirish uchun move_uploaded_file() orgali bajariladi:

copy() orgali nusxalashni ishlatishimiz mumkin:

« Vagtinchalik fayl avtomatik o chiriladi;

 Agar vagtinchalik fayl boshga disk qurilmasida bo’lsa, xatolik hagida xabar beriladi.

Faraz gilamizki, biz yuklashimiz kerak bo’lgan katalog fayllarim, web serverning ildiz katalogiga
joylashgan (DocumentRoot katalogida).

// Har ehtimolga garshi katalogni yaratamiz. Agar u //yaratilgan bolsa,
/I Xatolik hagidagi xabarni ko'rmaymiz,
/I @: operatoridan foydalanganimiz uchun

@mkdir ("fayllarim", 0777);

// Faylni /tmp katalogidan fayllarim katalogiga nusxalaymiz
/I Serverga yuborishdan oldingi nomiday bolishini ta’minlaymiz:

copy( $ FILES['faylniYuklash']['tmp name'],
"fayllarim/".basename ($ FILES['faylniYuklash']['name']) ) ;

Linux da salgina murakkabroq - fayllarim katalogidagi ruxsatlar huqugini inobatga olishimiz kerak.
DocumentRoot katalogida yozish huqugimiz bo’Ilmaganligi uchun mkdir() funktsiyasi ishlamaydi (Odatda
bu /varimww/html yoki /home/httpd/html). root foydalanuvchi huqugi bilan tizimdan ro yxatdan o tishimiz
kerak, fayllarim katalogini yaratamiz va uning foydalanuvchisi va ruxsat huquglarini quyidagicha
almashtiramiz:

/I fayllarim katalogini yaratamiz
mkdir fayllarim

/l apache foydalanuvchi nomini o’rnatamiz va uning guruhini - apache:
chown apache:apache uploads

/I Hammaga yozish ruxsati (777) + chigarish bitini o'rnatish (1):
chmod 1777 fayllarim

.htaccess faylini tahrirlash orgali ham faylning hajmini cheklashimiz mumkin. fayllarim katalogiga
aniq bir foydalanuvchiga ruxsat huguglarini ko rsatishimiz mumkin.

Endi serverga fayllarni yuklashimiz mumekin.

Serverga fayllarni yuklashimiz uchun PHP ni quyidagicha yozamiz

<?php
// Faylni gabul giluvchi katalog:
$YuklashManzili = './fayllarim/';

$YuklashFayli=$YuklashManzili.basename (S FILES['faylniYuklash']['name'])

14

// yuklangan faylni katalogimizda nusxalaymiz:
if (copy (S _FILES['faylniYuklash']['tmp name'], S$YuklashFayli))
{ echo "<h3>Serverga fayl muvaffagiyatli yuklandi </h3>"; }
else
{ echo "<h3>Xatolik! Serverga fayl yuklanmadi!</h3>"; exit; }
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// Yuklangan fayl hagida xabar (Axborot):
echo "<h3>Serverga yuklangan fayl hagida axborot: </h3>";

echo "<p><b> faylni original nomi: ". $ FILES['faylniYuklash']['name'].
"<Jo></p>";

echo "<p><b>Mime-tipi: ".$ FILES['faylniYuklash']['type']."</b></p>";
echo "<p><b>Hajmi baytda: ".$ FILES['faylniYuklash']['size']."</b></p>";
echo "<p><b>Vagtinchalik

nomi: ".$ FILES['faylniYuklash']['tmp name']."</b></p>";

>

Serverga bir nechta fayllarni yuklash

Ko'p fayllarni yuklashni tashkil etish uchun masalan input tegi uchun name atributi turli xil giymatli
bo’lishi mumkin.

Avtomatik tarzda bir vagtda bir nechta yuklangan fayllarning axborot massivini olishimiz mumkin:

<form action=yuklash.php method=post enctype=multipart/form-data>
<input type="hidden" name="MAX FILE SIZE" value="30000" />
Yuborish uchun fayllarni tanlang:<br>
<input name="userfile[]" type="file"><br>
<input name="userfile[]" type="file"><br>
<input type="submit" wvalue="Faylni yuborish ">
</form>

Bunday forma orgali bir nechta fayl yuborilgan bo’lsa, ular hagidagi ma’lumotlar
massivlari $_FILES['userfile'], $_FILES['userfile']['name'], va $_FILES['userfile']['size"] shakllanadi (PHP
4.1.0 va oldingi versiyalari uchun $HTTP_POST_FILES). Har bir bunday o zgaruvchilar massiv shaklida
bo’ladi, va massiv indeksi yuborilgan fayllar sonidan kelib chigadi (mos ravishda 0,1,2,..).

Faraz gilamizki some.html va file.bin fayllari yuklandi. Bunday holda
$_FILES['userfile']['name'][0] ning giymati some.html, $_FILES['userfile']['name][1] — giymati file.bin.
$_FILES['userfile']['size’][0] some.html faylning hajmi hagida ma’lumot beradi va h.k.

$_FILES['userfile']['name'][0], $_FILES['userfile']['tmp_name'][0], $_FILES[ userfile']['size'][0] va $_
FILES['userfile']['type][0] o zgaruvhcilari ham shakllangan bo’ladi.

Xulosa. Yuqorida keltirilgan ma’lumotlardan foydalnib, biz web sahifamizga fayllarni yuklash
imkoniyatini bajara olamiz. Bunda fayl tipli elementni nomini massiv shaklida berilsa, foydalanuvchi
tomonidan bir vaqgtni o°zida bir nechta fayllarni ham yuklash imkoniyatimiz bo"ladi.
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magistranti “Axborot tizimlari va ragamli texnologiyalar”
kafedrasi o’qituvchisi

ZAMONAVIY AXBOROT-KOMMUNIKATSION TEXNOLOGIYALAR YORDAMIDA
RAQAMLASHTIRISH HOLATI VA MUAMMOLARI

Ushbu maqolada axborot texnologiyalar yordamida ragamlashtirish masalasining dolzarbligi,
igtisodiyot va jamiyatning barcha sohalarida ragamlashtirish, axborot tizimlarini ishlab chigishning ganday
muhim jihatlari borligi, Global ragamlashtirish va uning barcha uchun foydaliligi hagida alohida
to xtalgan. Raqamli iqgtisodiyotga o tish kelgusi besh yildagi eng ustuvor magsadimiz bo ‘lishi haqidagi
ta’kid esa bevosita ilm-ma’rifatni rivojlantirvish bilan chambarchas bog ‘ligligi xususida fikrlar keltirilgan.
Ushbu magolada raqgamlashtivish va avtomatlashtirish o rtasidagi farq nimada ekanligi, ragamlashtirish va
avtomatlashtirish tushunchalari ko’pincha chalkashib ketishi va uni qanday ajratish hagida ma’lumotlar
kiritilgan.

Kalit so’zlar: ragamlashtirish, global migyosda ragamlashtirish, ragamli iqtisodiyot,
avtomatlashtirish, mobil banking, robotik jarayonlar, ta’lim tizimini raqamli o’zgartirish, ragamli
transformatsiya.

COCTOSIHUE U ITPOBJIEMBI OTA®POBKH C UCITIOJIb30OBAHUEM COBPEMEHHBIX
NHOOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOI'MU

B oannoii cmamve ocoboe snumanue yoeieno akmyaibHOCMu 60Npoca oYuGposKU ¢ UCNONb308aAHUEM
ungopmayuonnvix mexnonozuii. Oyugposke 60 6cex cghepax KOHOMUKU U 0Owecmeda, 0 Mom, Kakue
8ADICHbIE ACNEKMbL PA3GUMUL UHPOPMAYUOHHBIX CUCTEM CYUWECmBYIom, O 2100anbHOl oyugposke u ee
nonvse. AKyewm Ha MOM, UMO NEpPexo0 K YUPposol IKOHOMUKe Oyoem 2IA6HbIM NPUOPUMEmoM
yenosevecmea 6 Onudcauuiue NAMyb Jjiem, HANPAMYIO C8:A3aH C pasgumuem HaAyku u oopasosanus. Yacmo
NYmMarom noHAMus OYyu@posKu u agmomamuzayul, 8 cmamve npeocmasiena uHgopmayus o mom, 8 uem
PpazHuya mescoy oyuposkoll u agmomamusayueti, HOOPOOHO PACCMOMPEHbL NOHAMUSL OYUDPOBKU OAHHBIX.

Knrouesvle cnosa: oyugpposka, oyugposka 6 enobanvHom macwmabde, yu@dposas 3KOHOMUKA,
asmomamusayus, MOOUNbHLIN OAHKUHZ, POOOMUBUPOBAHHBIE NPOYecChl, YUPpoeas mpancoopmayus
cucmembvl 00pazoeanus, Yuppoeas mpanchopmayusi.

THE STATE AND PROBLEMS OF DIGITALIZATION USING MODERN INFORMATION
AND COMMUNICATION TECHNOLOGIES

This article focuses on the relevance of the issue of digitalization using information technology,
digitalization in all spheres of the economy and society, important aspects of the development of Information
Systems, global digitalization and its usefulness for everyone. The focus on the fact that the transition to the
digital economy will be our priority over the next five years is directly related to the development of Science
and education. This article provides information on what is the difference between digitization and
automation, how the concepts of digitization and automation are often confused and how to distinguish them.

Keywords: digitalization, global digitalization, digital economy, automation, mobile banking, robotic
processes, digital transformation of the educational system, digital transformation.

Kirish. Ragamlashtirish - bu hayot va ishlab chiqgarishning turli sohalariga zamonaviy ragamli
texnologiyalarni joriy etishdir. XX asrning 90-yillari oxirida dunyo IT texnologiyalari va ragamli igtisodiyot
haqida gapira boshladi, o’sha paytda birinchi mobil telefonlar endigina paydo bo’la boshlagan edi.
O’shandan beri 20 yildan ko’proq vaqt o’tdi va hozirgi kunda turli qurilmalar, Internet biz uchun oddiy holga
aylandi: deyarli har bir kishining uyida smart(aqlli) qurilmalar mavjud.

Global migyosda ragamlashtirish - bu hayot va ishlab chiqgarishning turli sohalariga joriy etilayotgan
ragamli texnologiyalarga asoslangan iqtisodiy faoliyat. Bu faoliyat istisnosiz barcha mamlakatlarda keng
qo’llaniladi.

Global ragamlashtirish ijtimoiy, siyosiy va biznes jarayonlarini o’zgartiruvchi hamda hayot sifatini
yaxshilashga olib keladi.

Butun mamlakatni ragamlashtirish uchun avvalo hamma sohani elektrlashtirish kerak. Buning uchun
ommaga zamonaviy texnologiyalarni, masalan, mahsulotlarning yangiligini 0’zi tekshiradigan, kerak bo’lsa,
yangisiga buyurtma beradigan aglli muzlatgichning afzalligi nimada ekanligini tushuntirish zarur.
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Asosiy gism. Global ragamlashtirish bu nima va nimaga u barcha uchun foydali?

Yuqorida keltirilgan savolga javob berishni boshlash uchun biz hayotimizni tarkibiy gismlarga
ajratamiz. Biz hammamiz onlayn va oflayn rejimda tovarlar va xizmatlar sotib olamiz, mulogot gilamiz va
ma’lumotlardan foydalanamiz. Ragamlashtirish - bu jarayonlarning barchasini osonlashtiradi.

Hozirda kun jamiyatda raqamlashtirishning asosiy sohalarini quyidagicha aytib o’tishimiz mumkin:

* uyxo’jaligida;

» ishlab chigarishda;

« davlat tuzilmalarida;

*  biznesda.

Ko’pchilik uchun iste’molchilarni raqamlashtirish uzoq vaqtdan beri tanish holat bo’lib qoldi. Biz
aqlli(smart) uy kabi ba’zi bir murakkab va qimmat tizimlar haqida gapirmayapmiz. Ko’pchilikda mavjud
bo’lgan Wi-Fi boshqaruviga ega oddiy muzlatkich ham uy xo’jaligini raqamlashtirishning yorqin
namunasidir. Aksariyat insonlar ko’pincha boshqa ragamli tizimdan - signallardan foydalanadilar. Maxsus
datchik kvartirada notanish odamlar bor-yo’qligini nazorat qiladi, agar ular aniqlansa, u ish stoli
navbatchisiga signal beradi. Kirish sodir bo’lganda binolardan chiqishlarni to’sib qo’yadigan yanada
murakkab tizimlar mavjud.

Ishlab chigarishni ragamlashtirish inson uchun jismoniy mehnatni kamaytirish bilan shug’ullanadi.
Mashinalar mehnat va ishlab chigarish jarayonlarini tashkil gqiladi, nazorat giladi va kompaniya
xodimlarining xavfsizligini ta’minlaydi. Aytaylik, oddiy ishchi 0’z joyiga ragamli qurilma nazoratidan o’tib
boradi, lekin negadir sirena yonadi va xodimning o’zi xavfsizlik qoidalarini buzganligi haqida xabar beradi.
Ushbu “aqlli” videotahlil tizimi ishchi ustaxonaga dubulg’asiz kirganini payqab, signal berib, insonning
hayotini saglab golgan.

Deyarli barcha mamlakatlar raqamlashtirishni joriy gilmoqda. Ma’lumotlarni tahlil gilish tizimi uzoq
vaqtdan beri ijro hokimiyatida samarali qo’llanilmoqda. Ko’chalarda onlayn kameralar yordamida
jinoyatchilarni gidirish yoki Internet orgali tegishli organlarga murojaat yuborish imkoniyati yorgin misoldir.
Davlatni raqamlashtirishning asosiy afzalliklaridan biri hujjatlarni tayyorlashda qog’ozbozlik va
byurokratiyaning qisqarishidir. Sertifikatlar va pasportlarga barcha ma’lumotlarni saqlash va yangilash
mumkin bo’lgan ilova orqali buyurtma berish mumkin.

Ammo ragamlashtirish xavfi tomoni shundaki, ko'p jayonlarda inson ahamiyatini kamayadi va
kelajakda robotlar inson omilidan yaxshiroq boshqara oladigan kasblarning yo’q bo’lib ketishi mumkin.

Ragamlashtirish va avtomatlashtirish o’rtasidagi farq nima?

Ragamlashtirish va avtomatlashtirish tushunchalari ko’pincha chalkashib ketadi. Ba’zilar, agar ofisda
Internetga ulangan kompyuterlar mavjud bo’lsa, korxonani qaysidir ma’noda ragamli deb atash mumkin deb
o'ylaydilar. Fagat shaxsiy kompyuterlar va Internet ba’zi jarayonlarni soddalashtirish va hatto
avtomatlashtirish imkonini beruvchi vositalardir, lekin ular hech ganday tarzda ragamli transformatsiyaga
olib kelmaydi.

Ragamlashtirish ish va ishlab chiqgarish jarayonlarini avtomatlashtirish va takomillashtirishga emas
(garchi bu ko’pincha zarur bo’lsa ham), balki butun biznes modelini o’zgartirishga qaratilgan.
Avtomatlashtirish ishlab chigarishni yaxshilaydi, lekin u kompaniyaning biznes yuritish uslubini saglab
goladi, ragamli transformatsiya esa mahsulotning o’zini o’zgartiradi, mijoz va yetkazib beruvchilar
o’rtasidagi munosabatlarni va kompaniyaning o’zini joylashtirishni o’zgartiradi. Bu korxonada raqamli
resurslardan foydalanishning kompleks yondashuvidir.

Avtomatlashtirish va ragamlashtirishning bir nechta misollar bilan tanishib chigamiz:

1. Ta’lim muhitida avtomatlashtirish raqamli darsliklar, video darsliklar va o’quv jarayonini
soddalashtiradigan boshga vositalardan foydalanishni o’z ichiga oladi. Ragamlashtirish, aksincha, inson
bo’sh vaqti va boshlang’ich darajasiga muvofiq o’z ta’lim sur’ati va dasturini tanlash imkoniyatiga ega
bo’lganda, qayta aloqa bilan yangi interaktiv ta’lim tizimini qurishni 0’z ichiga oladi.

2. Zavodni avtomatlashtirish an’anaviy qog’oz jurnallar o’rniga elektron vaqt jadvalini yuritishni 0’z
ichiga olishi mumkin. Kirish tizimini raqamli o’zgartirish jarayonida RFID teglari qo’llaniladi, ular shaklga
yoki o’tishga tikiladi. Xodimga vaqtni belgilash yoki biror joyga umuman imzo qo’yish kerak bo’lmaydi —
aqlli tizim hamma narsani 0’zi bajaradi.

Ragamlashtirishning asosiy yo’nalishlari

Raqgamli transformatsiyaning bir nechta asosiy yo’nalishlari mavjud:
1. Yangi ragamli biznes modelini ishlab chiqish.

2. Ragamli tovarlar va xizmatlarni yaratish.

3. Mahsulotning hayot aylanishini boshqarish.
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4. Avtomatlashtirilgan ma’lumotlarni yig’ish, saqlash va qayta ishlash.

5. Ragamli loyihalashni amalga oshirish.

6. Ishlab chiqarish jarayonlari va ta’minot zanjirlarini boshqarish.

7. Ma’muriy funktsiyalarni bajarish.

8. Robotlar va elektron hujjat aylanishini qo’llash orqali qo’l mehnatini avtomatlashtirish.

Muayyan korxona yoki biznes uchun texnologiyalarni tanlash nima uchun ragamlashtirish amalga
oshirilayotganiga, qanday magqsadlarga erishish kerakligiga bog’liq.

Infratuzilmani ragamlashtirish nima?

Infratuzilmani ragamlashtirish avvalo, qulay va tushunarli muhit yaratish uchun kerak. Ushbu jarayon
nimani 0’z ichiga oladi:

1. Iste’molchi uchun ma’lumot. Bunga interaktiv xaritalarda joylashtirilgan ma’lumotlar kiradi. Ularda
siz nafagat joyning hagiqiy fotosuratlarini, balki, masalan, tashrif buyuruvchilar va kompaniya xodimlarining
haqiqiy sharhlarini ham ko’rishingiz mumkin. Bu yerda siz o’zingizning tahrirlaringizni ham qilishingiz
mumkin.

2. Turistik ma’lumotlar. Xuddi shu interaktiv xaritalarda yoki maxsus ilovalarda siz oldingizda ganday
bino borligini ko’rishingiz va uning tarixini bilib olishingiz mumkin. Ma’lumot matn shaklida bo’lishi yoki
multimedia materiallari bilan yaratilishi mumkin.

3. Harakati cheklangan odamlar uchun marshrutlar. Kerakli nugtaga ganday erishish mumkinligini
ko’rish uchun ishlatilishi mumkin bo’lgan ilovalarni ishlab chigarilmoqda. Shuningdek, siz to’g’ridan-to’g’ri
ilovadan ijtimoiy taksiga qo’ng’iroq qilishingiz mumkin.

4. Madaniy hordiq olish uchun ma’lumot. Internetdagi xaritada siz eng yaqin velosiped yo’llari va
konkida yoki skuterlar uchun qulay shahar yo’llarini topishingiz mumkin.

Infratuzilmaning ragamli transformatsiyasining yorgin misoli ragamlashtirilgan operatorlardan biri —
Yandex.Maps mahsuloti bo’lib, u yerda nafaqat yo’llarda tirbandlik bor-yo’qligini ko’rish, balki boshqa
haydovchilarning izohlarini ham o’qish mumkin.

Birog, bularning barchasi hamma joyda faol qo’llanilmaydi. Kichik va o’rta aholi punktlari
infratuzilmasini ragamlashtirish uchun katta sarmoya kerak.

Igtisodiyotni ragamlashtirish

Ragamli igtisodiyot yangi texnologiyalar, platformalar va biznes modellari yaratish hamda ularni
kundalik hayotga joriy etish orgali mavjud igtisodiyotni yangicha tizimga ko‘chirishdir. Ragamli iqtisodiyot
— iqtisodiy, ijtimoiy va madaniy aloqalarning ragqamli texnologiyalarini qo‘llash asosida amalga oshirish
mumkin bo‘lgan tizimdir. Dastlab bu iborani amerikalik dasturchi Nikolas Negroponte 1995-yilda Kiritgan
bo‘lsada, u bugungi kunda barcha sohada keng qo‘llanilmoqda. Ragqamli igtisodiyot insonlarsiz boshqaruv
tizimini yo‘lga qo‘yish orqali korrupsiyani kamaytiradi, soliq tushumlarini “aqlli” shartnomalar tuzish orqali
ko‘paytiradi, byudjet xarajatlarining ochiqligini oshiradi, yagona elektron platforma orqgali davlat
xizmatlarini ko‘rsatish imkoniyatini beradi. Hozirgi kunda bu istilohni butun dunyodagi siyosatchilar,
igtisodchilar, jurnalistlar, tadbirkorlar — deyarli barcha qo‘llamoqda. 2016-yilda Jahon banki dunyodagi
raqamli igtisodiyotning ahvoli haqida ilk marta “Raqamli dividendlar” nomli ma’ruza e’lon qildi.

Ragamli igtisodiyotning yangi konsepsiyasi inson faoliyati doirasidagi barcha informatsiyani
raqamlashtirish texnologiyalarini qo‘llab saqlash, ishlov berish va uzatishning yagona tizimidir. Igtisodiyotni
raqamlashtirish orqali ijodiy yondashib yangi iqgtisodiyotni barpo etish imkoniyati tug‘iladi. Iqtisodiyotni
ragamlashtirish kelajakda real ragobatbardoshlikni uzog muddatga saglab golish imkoniyatidir. Aynigsa,
quruqlik bilan o‘ralgan va jahon portlariga chiqish yo‘li uzoq bo‘lgan O‘zbekistondek davlat uchun bu
muhim masala.

Shunday ekan, davlat rahbari tomonidan 2020-yilni “Ilm, ma’rifat va raqamli iqtisodiyotni
rivojlantirish yili”, deb nom berilishi ham bejiz emas. Ragamli iqtisodiyotga o‘tish kelgusi besh yildagi eng
ustuvor maqsadimiz bo‘lishi haqidagi ta’kid esa bevosita ilm-ma’rifatni rivojlantirish bilan chambarchas
bog‘lig. Binobarin, bugungi tezkor zamonda jahon bo‘ylab globallashuv jarayonlari tobora chuqurlashib
borayotgan sharoitda raqamli iqtisodiyot ilg‘or davlatlar iqtisodiyotining barcha tarmog‘ida keng joriy
etilmoqda. Hattoki, ayrim mamlakatlar ushbu sohaning eng yuqori cho‘qqisi hisoblangan sun’iy intellektdan
faol foydalanishga o‘tganiga guvoh bo‘lyapmiz.

Nufuzli xalqaro tashkilotlar olib borgan tahlillar natijalariga ko‘ra, raqamli iqtisodiyot yalpi ichki
mahsulotni kamida 30 foizga o‘stirish, shuning barobarida, xufiyona iqtisodiyotga barham berish hamda
korrupsiyani keskin kamaytirish imkonini berar ekan. Ko‘rinib turibdiki, mazkur soha yurtimizda barcha
soha va tarmoqning yuksak rivojiga jiddiy turtki bo‘ladi.

Shu o‘rinda alohida ta’kidlash joiz, raqamli iqtisodiyot korrupsiya va “yashirin iqtisodiyot” ning
asosiy kushandasidir. Chunki ragamlar hamma narsani muhrlaydi, xotirada saglaydi, kerak paytda
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ma’lumotlarni tez taqdim etadi. Bunday sharoitda biron ma’lumotni yashirish, yashirin bitimlar tuzish, u
yoki bu faoliyat haqida to‘liq axborot bermaslikning iloji yo‘q, kompyuter hammasini namoyon qilib
go‘yadi.

Ma’lumotlar ko‘pligi va tizimliligi yolg‘on hamda qing‘ir ishlarga yo‘l bermaydi, chunki tizimni
aldash imkonsiz. Natijada, iborali aytganda, pullarni “yuvish”, mablag‘larni o‘g‘irlash, samarasiz va
magsadsiz sarflash, oshirib yo yashirib ko‘rsatish imkoni qolmaydi. Bu esa iqtisodiyotga legal mablag‘lar
oqimini oshiradi, soliglar o‘z vaqtida hamda to‘g‘ri to‘lanadi, byudjet tagsimoti ochiq bo‘ladi, ijtimoiy
sohaga yo‘naltirilgan mablag‘lar o‘g‘irlanmaydi, maktablar, shifoxonalar, yo‘llarga ajratilgan pullar to‘liq
yetib boradi va hokazo.

Davlatning raqamli iqtisodiyotni rivojlantirish yo‘lini tanlaganligi axborot texnologiyalari sohasida va
umuman, elektron hujjatlar aylanmasida yangi yo‘nalishlar ochib beradi.

Ragamli texnologiyalar tomon burilishga esa butun jahon internet tarmog‘i hamda sifatli aloganing
rivojlanishi sababchi bo‘lgani ayni haqiqat.

Raqgamli iqtisodiyotning ko’rinishlari:

« onlayn xizmatlar;

* Internet savdosi;

e elektron to’lovlar;

* Internetda reklama;

» elektron hujjat aylanishi va boshqgalar.

Ragamli iqtisodiyotga o’tish fuqarolarga xizmatlar va tovarlardan tezroq va osonroq foydalanish
imkonini beradi.

Biznesni ragamlashtirish

Biznesda ragamli transformatsiya ishning anigligini optimallashtirish va yaxshilashga yordam beradi.

Bunday transformatsiyaning 3 bosgichi mavjud:

1. Avtomatlashtirish.

2. Ragamlashtirish.

3. Ragamli transformatsiya.

Oxirgi bosqichda ishlab chiqarish usullaridan boshlab korxonaning iqtisodiy strategiyasigacha bo’lgan
barcha biznes boshqaruv tizimi o’zgartiriladi.

Sanoatni ragamlashtirish

Sanoatda kompaniyalarni ragamlashtirish bir gator jarayonlarni sifat jihatidan yangi bosgichga olib
chigish imkonini beradi, jumladan:

»  Loyihalash;

. ishlab chiqarish;

»  korxona boshgaruvi.

Ragamli algoritmlar oddiy takrorlanuvchi operatsiyalarni ham, murakkab vazifalarni ham bajarishi
orgali ishchi kuchi kamayadi va ish sifati oshadi.

Sog’ligni saqlashni raqamlashtirish

Sog’ligni saqlash sohasida raqamli transformatsiya bir necha yo’nalishda amalga oshirilmoqgda.
Hozirda eng muhim masala bu inson salomatligi holatini masofadan turib kuzatish imkonini beruvchi
gadjetlarni yaratish. Sog'ligni saglash sohasida maxsus algoritmlardan foydalanish orgali quyidagilarga
erishishimiz mumkin:

*  tezrog tashxis qo’yish

+  tibbiy xatolar sonini kamaytirish orgali bemorlar hayotini saglash;

» yangi dori vositalarini ishlab chigarish va uni ommalashtirishni tezlashtirish.

Ta’limni raqamlashtirish

Ta’lim tizimini raqamli o’zgartirish, birinchi navbatda, maktablar va oliy ta’lim muassasalari har bir
insonni uchun ta’lim va o’quv materiallaridan foydalanish imkoniyatini oshirishga qaratilgan zamonaviy
ragamli texnologiyalar bilan jihozlashni nazarda tutadi. Shuningdek, kelajakda talabalar, agar xohlasa, uydan
chigmasdan bilim olishlari mumkin bo’lgan onlayn ta’limga e’tibor garatiladi.

Ta’limni ragamlashtirishning afzalliklari:

*  o’quvchilarni yoshligidanoq mustaqillikka o’rgatish;

* gog’ozbozlikni yo’q qilish: talabalar doimiy ravishda ko’plab daftar va darsliklarni, o’qituvchilar
esa - barcha turdagi qo’llanmalarni olib yurishlari shart emas. Bitta planshet bir necha kilogramm qog’oz
bilan o'rinini almashtiradi;

«  tejamkorlik - ofis buyumlari tannarxini pasaytirishni, darslik-daftarlarning elektron versiyalaridan
foydalanish kamroq xarajat talab giladi;
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« olis aholi punktlari aholisi uchun yuqori darajali bilimlar vujudga keladi.

Bu kontseptsiyani go’llash orgali quyidagi kamchiliklar bo lishi mumkin.

+ talabalarning ijtimoiylashuvining pasayishi;

*  jismoniy rivojlanishga kamroq e’tibor berish;

»  o’qituvchilar funktsiyasining pasayishi.

Ragamli transformatsiya ta’limni yanada qulayroq, to’liqroq va tejamkor giladi. Ammo kuzatilishi
mumkin bo’lgan salbiy holatlarning oldini olish uchun faqat puxta rejalashtirish va uni puxta amalga oshirish
zarur.

Shaharni ragamlashtirish

Texnologiyalar kameralar va sensorlar yordamida shahar hayoti haqida ma’lumot to’plash,
shuningdek, transport, jinoyatchilik, ekologiya va boshqalar bilan bog’liq vaziyatni aniglash imkonini beradi.
Yig’ilgan ma’lumotlar sun’iy intellekt tomonidan tahlil gilinadi, ular transport faoliyatining turli sohalarini
yaxshilash bo’yicha tavsiyalar berishi mumkin.

Transportni ragamlashtirish

Biz raqamlashtirishning ta’sirini sezayapmiz, chunki u transportda asta-sekin amalga oshirilmoqda.
Dunyo ragamli xaritalar bilan to’ldirilgan bo’lib, unda nafaqat yo’llar, balki ularning yuki, tirbandlik va
baxtsiz hodisalar, sirt sifati va boshqalar haqida ham ma’lumotlar mavjud.

Fanda ragamlashtirish

Fan sohasida yangi texnologiyalar hisob-kitob va hisob-kitoblarni tezlashtirishga garatilgan. Bundan
tashqari, yagona tizim avtomatik rejimda dunyoning turli burchaklarida joylashgan olimlar uchun eng gisga
vaqt ichida ma’lumotlar almashish imkonini beradi. Bu esa kashfiyotlar tezrog amalga oshirilishi va
tekshirilishiga zamin bo’lib xizmat giladi.

Moliya sohasida ragamlashtirish

Moliyaviy sektorda yangi texnologiyalar blokcheyn va naqd pulsiz to’lovlardir. Birinchisi, ko pchilik
ishonmaydigan kriptovalyutalar emas, balki har ganday pul operatsiyalarini himoya gilishning eng kuchli
vositasidir. Bunga parallel ravishda ragamli transformatsiya quyidagi sohalarda amalga oshirilmogda:

*  mobil banking;

» onlayn xarid gilish;

*  masofaviy to’lov va ish.

Ko’pgina banklar 0’z mijozlariga ko’pgina operatsiyalarni masofadan turib, filialga bormasdan amalga
oshirishga allagachon ruxsat berishgan.

Axborot tizimlarini ragamlashtirish

Har qanday ragamlashtirish ma’lumotlarni topish va yig’ish bilan boshlanadi. Tizim to’g’ri ishlashi
uchun imkon gadar ko’proq ma’lumot to’plash kerak. Maxsus dastur gabul qgilingan ma’lumotlarni tahlil
qiladi va eng yaxshi natijani beradi. Axborot tizimlari faqat faktik ma’lumotlar bilan ishlashi mumkin yoki
ular sun’iy intellekt yordamida taxminlar gilishlari mumkin. Bunday tizimning yorgin misoli - Siri va Alisa
ovozli yordamchilari. Ular nafagat aniq savolga javob berishlari, balki foydalanuvchi bilan falsafiy suhbatlar
ham o’tkazishlari mumkin.

Biznes hagida nima deyish mumkin? U daromadni oshirish uchun ITni ragamlashtirishdan jadal
sur’atda foydalanmoqda. Inson mehnatini osonlashtiradigan tizimlar, 3D bosib chiqarish, onlayn monitoring,
virtual reallik - bularning barchasi har ganday hajmdagi biznesda faol tatbiq etilmoqgda va qo’llanilmoqda.

Menejmentda nima o’zgaradi?

Davlat darajasida raqamlashtirish bo’yicha forumlar o’tkazilmoqda, smart-tizimlar yaratish bo’yicha
tenderlar o’tkazilmoqda, “aholining turli qatlamlarini o’qitish” bo’yicha seminarlar o’tkazilmoqda. Bularning
barchasi fugarolar uchun qulay muhit yaratish, davlat organlari bilan mulogotni soddalashtirish magsadida
amalga oshirilmoqda.

Global ragamlashtirishning paydo bo’lishi bilan menejment quyidagilarga aylanadi:

1. Ochiq. Barcha ma’lumotlar va yozishmalar jamoat mulkida saglanadi. Bu menejerlarni intizomli
giladi va xabarlarni gayta ishlash samaradorligini oshiradi.

2. Samarali. Optimal qarorlarni gabul qilish uchun ko’plab manbalardan ma’lumotlar tahlili
go’llaniladi. Masalan, deputat byudjet mablag’lari qaysi sohaga sarflanishini hal gilishda, fugarolar
murojaatlari soni tahliliga tayanadi.

3. Innovatsion. Yangi texnologiyalar har doim boshqaruvning yangi usullarini rag’batlantiradi. Misol
uchun, ochiqlik tamoyillariga amal qgiladigan ko’plab kompaniyalarda ZOOM orgali menejerlarning shaxsiy
maslahatlashuvlarini o’tkazish odat tusiga kirgan, bu markaz va hududlar o’rtasidagi alogani osonlashtiradi.

Har uchala band Hukumat tomonidan gabul gilingan davlat dasturida aks ettirilgan - ragamli
menejment aynan mana shu magsadda intiladi. Ochiglik tamoyilidan allagachon foydalanilmogda:
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fuqarolarning ochiq qabulxonaga murojaatlariga javoblar olishmoqda, katta ma’lumotlar tahlilidan
foydalanilmoqda, Skype, zoom orqali konferensiyalar o’tkazilmoqda.

Bundan tashqari, menejerlar va top menejment kompaniyani rivojlantirish uchun gisga muddatli va
uzog muddatli strategiyalarni ishlab chigish uchun biznesda ragamlashtirishdan foydalanadi.

Xulosa. Bugunki kunda dunyoda axborot davri bo‘lib turgan bir paytda iqtisodiyotning barcha
sohalarini raqamlashtirish jahon hamjamiyatiga integratsiyalashuv, dunyo bozorida o‘z o‘rniga ega bo‘lish,
igtisodiy ravnaq topish, aholiga qulayliklar yaratishning asosiy shartidir. Shu sababli aholining turmish
tarzini yanada yaxshilash, davlat xizmatlari va barcha turdagi savdo-sotiq operatsiyalarini elektron tarzda
o’tkazish, milliy va xalqaro to’lov tizimlarini o’zaro integratsiyalash kabi masalalarini hal gilmasdan
qo’yilgan masalalarni hal qilib bo’lmaydi. Shu sababli iqgtisodiyotni ragamlashtirish jarayonini tizimli
ravishda Respublikamiz migyosida belgilangan reja asosida bajarilishi, Hukumat tomonidan doimiy
nazoratga bo’lganligi o’z natijalarini bermoqda.
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ONTOLOGY AND REPRESENTATION OF KNOWLEDGE
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Informatikada "ontologiya" atamasi bilimlarning rasmiy ifodasini anglatadi. Ontologiyalar ma’lum
bir sohaga tegishli konseptsiyalarni (tushunchalarni) aniglaydi, shuningdek, bu atamalar o'rtasidagi
munosabatni belgilaydi. Ontologiyalar informatikaning bilimlarni taqdim etish, tibbiyot va bioinformatika
kabi sohalarida, shuningdek semantik tarmogni yaratishda go'llaniladi. Zamonaviy ontologiyalar o'nlab yoki
yuz minglab ta'riflarni o'z ichiga olishi mumkin. Shuning uchun ontologiyalar ko'pincha mashinada
o'qiladigan formatga va qat'iy mantiqiy asosga ega bo’ladi.

Ushbu magolada ontologiyalarni yaratish va boshgarish uchun ishlatiladigan mantiqgiy tillar tahlil
gilingan, ontologiyalarni loyihalash va qo'llab-quvvatlash uchun metodologiyalar taqdim etilgan, avtomatik
mantigiy tahlil gilish algoritmlarini (mulohaza yuritish vazifalari), shu jumladan tasniflash, misollarni
ajratib olish va bilimlar bazasiga javob izlash vazifalari ko'rib chigilgan. So'rovlar, murojaatlar ham ko'rib
chigilgan.

Kalit so'zlar: ontologiya, taksonomiya, bilim, CYC, informatika, loyihalash.

OHTOJIOT' YA Y PENIPE3EHTALIMS 3HAHUM

B ungpopmamuxe mepmun «onmonocusy osnauaem gopmanvroe npedcmaegienue 3uanul. Oumonoauu
onpeoensitom KOHYenmvl (NOHAMUsL), OMHOCAWUECS K KaAKoUu-1ubo o00iacmu, a maxdice Onpedensiom
omuouwieHus: mexncoy smumu mepmuramu. OHMONO2UU UCNOIB3VIOMCA 8 MAKUX 001ACMAX UHGOpMaAmUKu,
Kak npeocmaenenue 3HAHUL, MeOuyuna u Ououngopmamura, a makdice 6 CeMAHMUYECKOU Cemu.
Cogpemennvie OHMONOSUU MO2YI COOePIHCAmb 0eCAMKU U COMHU MBbICAY ONpedesieHull, NOIMoMy YaAcmo
UMEIOm MAUUHOYUMAEMBLIL POPMAMm U UMEIOM CIMPO2YIO JIO2UYECKYIO OCHOBY.

B omou cmamwve 0yoym paccmompenvl noeudeckue A3bIKU, UCHOAb3YeMmble Ol NOCMPOEHUs.
OHMONO2ULL U YAPAGIEHUS UMU, NPEOCMABAEHbl MemoOoI02UY NPOEKMUPOBAHUA U  O0OCIYICUBAHUS
OHMONI02UL, PACCMOMPEHDL ANCOPUMMbL ABMOMAMUYECKO20 0SUHECKO20 AHANU3A (3A0aUl PACCYHCOCHULL),
BKIIOYASL 300aYYU KIACCUDUKAYUU, U3BTEYEHUS IKZEMNISAPOE U HOUCKA OMBEMO8 HA 3anpocsl K Oa3e 3HAHUIL.
3assku makaice OyOym paccmompensi.

Knioueevie cnosa: onmonozcus, maxconomus, snanus, L{AL], ungpopmamuxa.

ONTOLOGIYA VA BILIMLARNING NAMOY ISHI

In computer science, the term "ontology” means a formal representation of knowledge. Ontologies
define concepts (concepts) related to some area, and also define relationships between these terms.
Ontologies are used in areas of informatics such as knowledge representation, medical and bioinformatics,
and the semantic web. Modern ontologies can contain tens and hundreds of thousands of definitions, so they
often have a computer-readable format and have a strict logical basis.

This article will examine the logical languages used to build and manipulate ontologies, introduce
ontology design and maintenance methodologies, consider algorithms for automatic logical analysis
(reasoning problems), including the tasks of classifying, extracting instances, and finding answers to
knowledge base queries. Applications will also be considered.

Keywords: ontology, taxonomy, knowledge, CYC, computer science.

Knowledge is power

Smart machines must have knowledge: Knowledge must be:

* Natural Language Processing * Adequate

» Computer vision * Presented in machine form

* Problem solving » Ability to reason and generate new
knowledge

Implicit and Explicit Knowledge Representation

What is knowledge?

* “Built-in knowledge” If it's smoky and hot, you need to put out the
fire

— Strategies — Classification

— Heuristics Oak is a tree

* “Explicit knowledge” — Knowledge about knowledge

— Rules / instructions I know that you know that | know...

Smart Quotes
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‘... problem solving power exhibited ... is primarily a consequence of the specialist knowledge
employed by the agent and only very secondarily related to ... a power of the inference method employed’
(Feigenbaum 1977)

‘The idea of explicit representations of knowledge, manipulated by general purpose inference
algorithms, dates back to the philosopher Leibniz, who envisioned a calculus of propositions that exceed in
its scope and power the differential calculus he has developed’ (Brachman, Levesque and Reiter 1991)

You can't embrace the immensity

Different goals require different formalisms

* Systems of products (rules) * Logic
* Semantic networks and frames * Expert systems
Aim low!

(Better a tit in hand...)

Knowledge representation for information access and exchange
Our goal:

TR TOWSET  Taar, OF dsar,
ll TALK TO MYSELF U32YMW OT AIAT l‘
TAix ro Mysey  yazon O Wt
» Mutual language

* General understanding of terms

Semantic World Wide Web (Semantic Web)
We use the Syntactic World Wide Web

3rnd Intemational Scmante Web
Caonference (ISWC2004)

pecypc

Syntactic World Wide Web...

Computers provide information (easy), while humans collect and interpret (difficult).

* Digital Libraries: Linked Pages

* Databases: Access to data via a web page

* Multimedia: Internet radio.

* Naming systems: unique identifier

What we need?

» Complex queries requiring access to implicit knowledge. Find information about “animals that use
echolocation but are not dolphins or bats”

* Search for information in data warehouses

e How to get to?

e Prices for goods and services

¢ Experimental results
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Preliminary CFP

< 9 ageye

Finding and using “Internet services”: Visualization of protein interactions.

* Transfer of complex tasks to “agents”: Buy a ticket to warmer climes, not very far away, where they
speak Russian
What is the problem?
Typical web page
* Markup:

— how to render (font size and color)
— Hyperlinks to related pages
* Semantic content is accessible to humans but not to computers...
What do we see...
WWW2007
The sixteenth International World Wide Web Conference May 8-12, 2007 Banff, Alberta, Canada
Preliminary Call for Papers

The International World Wide Web Conference Committee (IW3C2) cordially invites you to
participate in the 16th International World Wide Web Conference (WWW2007) to be held on May 8-12,
2007 in Banff, Canada.

The first WWW conference was held in 1994 at CERN, where the Web was born. Since then, the
conference series has become the premier venue for academics and industry to present, demonstrate, and
discuss the latest ideas about the Web.

WWW2007 will be held in Banff, Alberta, Canada at the world-famous Fairmont Banff Springs Hotel.
The technical program for the five-day conference will include refereed paper presentations, plenary
sessions, panels, and poster sessions, as well as tutorials, workshops, and special sessions for Web
developers, historians, and visionaries.

What do machines see?
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Solution: XML markup?

<name>WWW2007

The sixteenth International World Wide Web Conference</name>
<date>May 8-12, 2007</date>

<location>Banff, Alberta, Canada</location>
<slogan>Preliminary Call for Papers</slogan>
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<announcement>The International World Wide Web Conference Committee (IW3C2) cordially
invites you to participate in the 16th International World Wide Web Conference (WWW2007) to be held on
May 8-12, 2007 in Banff, Canada.</announcement>

<statement>The first WWW conference was held in 1994 at CERN, where the Web was born. Since
then, the conference series has become the premier venue for academics and industry to present, demon-
strate, and discuss the latest ideas about the Web. WWW2007 will be held in Banff, Alberta, Canada at the
world-famous Fairmont Banff Springs Hotel. The technical program for the five-day conference will include
refereed paper presentations, plenary sessions, panels, and poster sessions, as well as tutorials, workshops,
and special sessions for Web developers, historians, and visionaries.</statement>

Is there any difference with...
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Machines only understand...
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You need to explicitly set the semantics
Tag Meaning Convention
Use Ontologies to describe tags:

* Ontologies define a vocabulary of terms

» New terms can be defined as combinations of old ones Semantics + Web = Al

Beware of premature conclusions:
* The buzz around the Semantic Web suggests
More Realistic Scenario: Semantics + Web + Al = Better Web

Ontologies: Origins and History: Ontology in Philosophy
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ovt oloyia - branch of philosophy that studies being.

The Science of Being (Aristotle, Metaphysics, 1V, 1)

* Attempt to answer questions: What characterizes life and what is?
* Classification of being: How to classify what is?

Ontology in philosophy

e el Svbaiangy
* What exists? o —_ i
. - _uou,-_\__\___ Spirit
» What does it mean that “something exists”? ot s——-—_ f——__
Meata s e __Living Phaieal
* Are there abstract things? e i e
* What is an object? . -'“~—-."__ '- —
____,.-"J;'r ‘.::""‘-\-_\__
Ontologies in computer science
“An explicit specification of a conceptualization” - [Tom Gruber 1993].
— classes/concepts/concepts Ontology defines
— properties and attributes of classes 1. Mutual language
— property properties 2. General understanding

— instances
Taxonomy is the study of the principle and practice of classifications. Derived from Greek: ta&ig
(‘order’) and vopog (‘law’ or ‘science’).

Linnaeus classification

Directory Services

* Yahoo! Web Directory http://dir.yahoo.com/

 pE ST ET T .
e e o e D

* Open Directory Project 590,000 categories AT gOETE N

S—
W Upshaw iy O Loms Cowed B welaer :-I1_
http://dmoz.org s P ————

Lo St [P e [ ey 121
P T e | LR bt [

* Online store catalog

Almost philosophy

CYC, top-level ontology (project started in 1994).

"]
Bk vl ks g L 1 st 1317 |
o T —
1

http://www.opencyc.org/ the largest and most . S

complete knowledge base in the world.
E-Science

* GO: http://www.geneontology.org/

« MGED: http://mged.sourceforge.net/ontologies/MGEDontology.php
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Information cataloging: UN-FAO, NASA, Ordnance Survey, General Motors, Lockheed Martin...
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Conclusion

In this work, an attempt has been made to acquaint the reader in a popular way with the concept of
ontology and the application of this concept in computer systems. To make the presentation not too abstract,
a clear example of the use of ontologies on the Internet is given - a description of the content of web pages in
the form of ontologies. For such descriptions, the W3 consortium has developed special languages: RDF and
OWL. The article gives a brief overview of them. The author hopes that the information presented in the play
will be useful not only as a "broadening horizons" for the reader, but also as a feed for the implementation of
specific projects in various areas of computer science.
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SULTONOYV Humoyun Ulug’murodovich AVEZOV Abdumalik Abduxolikovich
Buxoro davlat universiteti Buxoro davlat universiteti
“Axborot texnologiyalari” fakulteti magistranti Axborot tizimlar va ragamli texnologiyalar

kafedrasi o‘qituvchisi
O'QUV-TARBIYA JARAYONIDA ELEKTRON O'QUV KURSIDAN FOYDALANISH

Ta'limni  modernizatsiya qilish sharoitida zamonaviy axborot jamiyati uchun zamonaviy
raqobatbardosh mutaxassisni maqsadli tayyorlash talab etiladi. O ‘rta kasb-hunar ta’limi muassasasi o ‘quv
Jjarayonida o ‘quvchilarni chuqur va har tomonlama tayyorlash uchun turli axborot-kommunikatsiya
texnologiyalaridan foydalanish magsadga muvofiqdir.

Hozirgi vagtda o'gituvchining ushbu ishining yo'nalishlaridan biri davlat ta'lim standartini joriy etish
nugqtai nazaridan fanlar, kurslar va modullar uchun elektron darsliklarni yaratishdir. Buning sababi, o ‘rta
kasb-hunar ta’limi muassasalarining texnik yo ‘nalishlari ishlab chigarishdagi so‘nggi o ‘zgarishlar va
yutuglarni hisobga olgan holda maxsus adabiyotlar bilan ta’minlanmaganligidir.

Elektron darslik atamasi ommalashib borayotganiga qaramay, turli mualliflar unga turlicha ma’no
berishgan. Keling, tushunishni shakllantirishga harakat gilaylik.

Kalit so'zlar: Elektron ta'lim, masofaviy ta'lim, elektron ta'lim platformalari, CD-ROM, Learning
Management System (LMS).

USE OF ELECTRONIC LEARNING COURSE IN THE EDUCATIONAL PROCESS

In the conditions of modernization of education, targeted training of a modern competitive specialist is
required for the modern information society. It is appropriate to use various information and communication
technologies for deep and comprehensive training of students in the educational process of the secondary
vocational school.

Currently, one of the directions of this work of the teacher is the creation of electronic textbooks for
subjects, courses and modules in terms of the introduction of the Federal State Educational Standard. This is
due to the fact that the technical specializations of secondary vocational education institutions are not
provided with special literature that takes into account the latest changes and achievements of
production.Despite the growing popularity of the term e-textbook, different authors have given it different
meanings. Let's try to form an understanding.

Keywords: E-learning, distance learning, e-learning platforms, CD-ROM, Learning Management
System (LMS).

HUCITIOJIb30OBAHHME 3JIEKTPOHHOI'O OBYUYAIOLIEI'O KYPCA B
OBPA30OBATEJIBHOM INPOLECCE

B ycnosusx molepuuzayuu 06pazoeamnus 015l COBPEMEHHO20 UHPOPMAYUOHHO20 00Wecmea
Heobxoouma yenesas NoO20MOBKA COBPEMEHHO20 KOHKYPEeHMOCHOCcobHo20 cneyuarucma. Llenecoobpasno
UCNONBL306AHUE  PASTUYHLIX — UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX — MEXHONIO2Ull  Onsl  21y00KoU U
gcecmoponneti N0O20MOBKU YUaAWUXCsl 8 00pa306amenbHOM npoyecce cpeoell npoPeccuoHaIbHOU WKOIbL.

B nacmoswee epemsa oonum u3z wuanpaenenuii >3moiu pabomvl yuumens AGIAEMCA CO30AHUE
NEKMPOHHBIX YUEeOHUKO8 NO NpeOMemam, Kypcam u mMooyasam 8 ycrogusx geedenus @IOC. Dmo ceazano ¢
mem, Ymo MexHUuecKue CReyuanrbHOCMU YUPedCcOeHUul cpeoHe20 NpoghecCUoHAaNbHO20 00pa306anus He
obecneuenvl CNeyuUanbHOU JUMEPaAmypoll, Yyuyumvlearoujer nocieonue UMeHeHUs U  OOCMUICeHUs
npouseoocmea. Hecmomps nHa pacmywyio NORYIAPHOCMb MEPMUHA «INEKMPOHHBIN YYEOHUKY, pa3Hble
aemopwl npudasanu emy pasmuie 3nauenust. [lonpobyem cpopmuposame nonumanue.

Kniouesvie cnoga: snekmponnoe obyuenue, OUCMAaHyuoHHoe obyueHue, niamgopmul 31eKMPOHHO20
obyuenusi, CD-ROM, cucmema ynpaenenus ooyuenuem (LMS).

Kirish. E-learning (ing. E-learning, inglizcha gisgartma. Electronic Learning) — axborot va elektron
texnologiyalardan foydalangan holda o‘rganish tizimi.

YUNESKO ekspertlari tomonidan berilgan ta'rif mavjud: "e-Learning - Internet va multimedia
yordamida o'rganish”.
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Birinchi virtual maktablar 1990-yillarning o‘rtalarida AQSh va Kanadada paydo bo‘lgan. Masalan,
Ontariodagi xususiy virtual maktab 1996-yilda ikkita onlayn dars taklif gilgan, biri biologiya va biri Kanada
adabiyoti. Floridadagi yirik virtual maktabda 30 000 ga yaqin talaba tahsil oladi.

Hozirgi vaqgtda virtual maktablar butun dunyoda mavjud, ammo AQShda ular aynigsa keng targalgan.
Ushbu ta'lim muassasalari o'rta ta'lim tizimiga birlashtirilgan: o'quvchilar "oddiy" maktabning kompyuter
laboratoriyalarida o'tirgan holda fanlar bo'yicha topshiriglarni bajarishlari mumkin. Ba'zida ta'lim yarim
kunlik shaklda amalga oshiriladi, ba'zan esa kunduzgi va masofaviy ta'lim elementlarini birlashtiradi.

Elektron ta'lim elektron darsliklar, ta'lim xizmatlari va texnologiyalarini 0'z ichiga oladi. Darhagiqat,
elektron ta’lim ta’limda kompyuterlardan foydalanish bilan boshlangan. Dastlab, kompyuter yordamida
o'gitish an'anaviy, klassik amaliy mashg'ulotlar bilan almashindi. E-learning va endi o'gituvchi bilan yuzma-
yuz mulogotni istisno gilmaydi.

Elektron ta'lim quyidagilarni o'z ichiga oladi:

1) shaxsiy kompyuter, PDA, mobil telefon, DVD player, televizor va boshqga elektron materiallardan
foydalangan holda elektron materiallar bilan mustagil ishlash;

2) masofaviy (hududiy) ekspertdan (o'gituvchidan) maslahat, maslahat, baho olish, masofaviy o'zaro
aloga gilish imkoniyati;

3) umumiy virtual o'quv faoliyatiga rahbarlik giluvchi foydalanuvchilar (ijtimoiy tarmoglar)
tagsimlangan hamjamiyatini yaratish;

4) elektron o'quv materiallarini 0'z vagtida kechayu kunduz yetkazib berish; elektron o'quv
materiallari va texnologiyalari, masofaviy o'gitish vositalari uchun standartlar va texnik shartlar;

5) guruh tarkibidagi barcha korxona va bo‘linma rahbarlari o‘rtasida axborot madaniyatini
shakllantirish va takomillashtirish hamda ularning zamonaviy axborot texnologiyalarini egallashi, ularning
oddiy faoliyati samaradorligini oshirish;

6) innovatsion pedagogik texnologiyalarni ishlab chigish va ommalashtirish, ularni o‘gituvchilarga
o‘tkazish;

7) ta'lim veb-resurslarini ishlab chigish qobiliyati;

8) istalgan vaqtda va istalgan joyda dunyoning istalgan nuqgtasida joylashgan zamonaviy bilimlarni
olish imkoniyati;

9) psixofizik rivojlanishning alohida ehtiyojlari bo'lgan shaxslar uchun oliy ma'lumot olish
imkoniyati.

Elektron ta'limning eng mashhur "tizimlari" masofaviy ta'lim tizimlari yoki LMS hisoblanadi. Bu
atama shu gadar keng go'llaniladiki, u ko'pincha to'liq sinonim sifatida ishlatiladi, ya'ni "elektron ta'limni
amalga oshirish™ "LMS sotib olish va sozlash™ bilan tenglashtiriladi.

Elektron ta'limni rivojlantirishning uch bosgichi mavjud:

1) CD-ROMlarga yozilgan elektron kurslar;

2) o'gituvchilar bilan masofaviy ta'lim;

3) ko'pincha elektron darsliklar maxsus interaktiv dasturlardan foydalangan holda to'g'ri ta'lim.

2010 yilda ta'limning yana bir shakli paydo bo'ldi - bir vagtning o'zida yuz minglab talabalarni
o'qitish imkonini beruvchi ommaviy ochiq onlayn kurslar.

Zamonaviy elektron ta'lim kontseptsiyasi Internetga ulanish texnologiyalari bilan birga rivojlandi va
elektron go'llanmalar yordamida olingan nazariyani mustahkamlash, bajarilgan topshirigni uzatish va
o'gituvchi bilan maslahatlashish uchun deyarli istalgan joydan qo'shimcha materiallarni yuklab olish
imkoniyatini 0'z ichiga oladi. Asosiysi, bu funktsiyalarning barchasi elektron dasturlarning tashuvchisi
tomonidan qo'llab-quvvatlanadi. Hozirda elektron ta'limning rivojlanishi bevosita ommaviy axborot
vositalarining rivojlanishiga bog'liq, ammo uning imkoniyatlarini to'liq ochib beradigan elektron darsliklar
hali ham ishlab chigilmoqgda.

Elektron ta'lim an'anaviy ta'limga nisbatan bir gator afzalliklarga ega:

1. Kirish erkinligi - talaba deyarli hamma joyda o'gishi mumkin.

2. Elektron ta'limning barcha funktsiyalari Internet orgali amalga oshirilmaydi. VVoyaga etgan talaba
asosiy ishdan to'xtovsiz o'gishi mumekin.

3. Ta'lim xarajatlarini kamaytirish - talaba axborot tashuvchisi xarajatlarini 0'z zimmasiga oladi,
lekin uslubiy adabiyotlar narxini 0'z zimmasiga olmaydi.

4. Bundan tashgari, o'gituvchilarga to'lanishi kerak bo'lmagan ish hagi, ta'lim muassasalarini saglash
va hokazolar hisobiga jamg'armalar ortib bormoqda.

5. Elektron o'quv materiallarini ishlab chigarish o'rmonlarni kesishni nazarda tutmaydi.

6. Ta'limning moslashuvchanligi - talabaning o'zi tanlagan, butun o'quv jarayonini uning gobiliyatlari
va ehtiyojlariga to'liq moslashtirgan holda o'rganish davomiyligi va ketma-ketligi.
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7. Zamon bilan rivojlanish imkoniyati — elektron o‘quv kurslaridan foydalanuvchilar: o‘gituvchilar
ham, talabalar ham eng so‘nggi zamonaviy texnologiyalar va standartlarga muvofiq o‘z malaka va
bilimlarini rivojlantirmoqgda.

8. Elektron o‘quv kurslari o‘quv materiallarini 0‘z vaqtida va samarali yangilash imkonini ham
beradi.

9. Potentsial teng ta'lim imkoniyatlari - ta'lim ma'lum bir ta'lim muassasasida o'qgitish sifatiga bog'liq
emas.

10. Bilimlarni baholash mezonlarini belgilash qobiliyati - elektron ta'limda talabaning o'quv
jarayonida olgan bilimlari baholanadigan anig mezonlarni belgilash mumkin.

2000 yilda global elektron ta'lim sanoati 48 milliard dollarga teng edi. E-learning Internet va
multimedia rivojlanishi tufayli paydo bo'ldi, asosiy nugtalar konsalting, kontent, texnologiya, xizmatlar va
go'llab-quvvatlashdir.

Zamonaviy dunyoning jadalligi bilimlarni yaratish va uzatish jarayonlarining eng tez va arzon
usullaridan foydalanishni talab giladi. Elektron ta'lim vosita sifatida ushbu magsadlarga mos keladi.

Hozirgi vaqgtda turli kompaniyalar tomonidan kompaniya xodimlari va mijozlarni xabardor gilish va
o'gitish uchun elektron ta'lim gabul gilingan.

O’zbekistonda masofaviy ta'lim tizimlaridan (DLS) foydalanish faol rivojlanmoqda. LMS ishlab
chigarish ham 1T-kompaniyalar tomonidan, ham to'g'ridan-to'g'ri tashkilotlar tomonidan ularning xodimlari
va masofaviy ta'lim uchun universitetlar tomonidan amalga oshiriladi.

O’zbekiston Respublikasi masofaviy ta’lim to’g’risidagi qonun:

Qonunchilik palatasi tomonidan 2020-yil 19-mayda gabul gilingan. Senat tomonidan 2020yil 7-
avgustda ma’qullangan bo’lib 16-moddada Masofaviy ta’limga bag’ishlangan: Masofaviy ta’lim o’quv
rejalari va o’quv dasturlariga muvofiq ta’lim oluvchilar tomonidan zarur bilim, malaka va ko’nikmalarni
axborot-komunikatsiya texnologiyalaridan hamda Internet jahon axborot tarmog’idan foydalangan holda
masofadan turib olishga garatilgan.

Masofaviy ta’limni tashkil etish tartibi O’zbekiston Respublikasi Vazirlar Mahkamasi tomonidan
belgilanadi.

Elektron ta'lim nisbatan yangi hodisa, shuning uchun u rivojlanishda nafagat texnik gismda, balki
gonunchilik bazasi, standartlashtirish va boshqgalar tomonida ham bir gator muammolarga duch kelmoqda.
Elektron ta'limni rivojlantirishning asosiy muammolari nisbat berish mumkin:

1. Elektron o'quv materiallari sifatining mezonlari va umumiy standartlari yo'qligi, Internet orgali
ma'lumotlarni uzatish imkoniyatlari etarli darajada ochib berilmagan: asosan matn va oddiy grafika kabi
shakllardan foydalaniladi;

2. Elektron ta'limni huqugiy ta'minlash va mualliflik huqugi bilan bog'liq huqugiy masalalar;

3. Moliyalashtirish masalalari (ishlab chigish, ma'lumotlarni saglash, veb-resurslarni yaratish,
ularning faoliyatini go'llab-quvvatlash va yangilash xarajatlari);

4. Kadrlar muammolari (malakali kadrlarning etishmasligi, uni tayyorlashning murakkabligi, chunki
bir vagtning o'zida mavzuni, IT texnologiyalaridan foydalanishni va materiallarni bezashni gamrab olish
kerak).

Adabiyotlar:

1. https://lex.uz/uz/ — O’zbekiston respublikasi qonunchilik ma’lumotlari milliy bazasi

2. Virtual high school-https://www.virtualhighschool.com/

3. Florida Virtual School- https://www.flvs.net/

4. Cuctemsr e-learning. www.crmm.ru. Jlata obparuenus: 9 urors 2018.

5. Carynuna A. E. DnekrponHOe o0yueHHe: 1ockl 1 MUHYCH // CoBpeMeHHbIE TIPOoOIeMbl HAYKH U
oOpazoBanus : xxypHain. — 2006. — Ne 1. — C. 89—90.

6. Capae B. HenenuHckuii yHUBEpCUTET MHJUTMOHOB // DKcnepT : xkypHain. — M., 2014, — Ne 28
(907). — ISSN 1812-1896.

7. Udaya Sri K., Vamsi Krishna T. V. E-Learning :Technological Development in Teaching for school
kids // International Journal of Computer Science and Information Technologies. — 2014. — P. 6124—
6126.
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MURODOVA Guli Bo’ronovna

Buxoro davlat universiteti
“Axborot tizimlar va ragamli texnologiyalar”
kafedrasi katta o’qituvchisi
UDK 001.2

MUSTAQIL TA’LIM JARAYONINING ZAMONAVI1Y VOSITALARI.
ELEKTRON DARSLIK

Ushbu maqgolada mustaqil ta’lim jarayonida elektron darsliklardan foydalanish samaradorligi
masalasi ko’rib chigiladi. Chunki, elektron darslik — bu mustaqil ravishda bilim olish va o’zini o’zi
boshqarish uchun foydalanishga imkon beradigan ta’lim va nazorat bo’limlarini o’z ichiga olgan interfaol
o’quv tizimi. Elektron darslik darslikning yangi shakli bo’lib, u mustaqil ta’lim jarayonini tashkil qgilish
uchun ko ’proq imkoniyatlarga ega, chunki u nafaqat ma’lumot manbai, balki amaliy, laboratoriya ishlari,
yozma topshiriglarni bajarish, turli jarayonlarni kuzatish va boshgalar uchun vosita sifatida ham ishlatilishi
mumkin. Elektron darslik bilan ishlashda o’qituvchi oddiy qog’oz darslik bilan ishlashda berilgan
vazifalarni taklif gilishi mumkin. O’quv jarayonida elektron darslikdan foydalanish o’rganilayotgan fanga
qiziqishini oshiradi, shuning uchun o’quv motivatsiyasining kuchayishiga olib keladi.

Kalit so’zlar: elektron darslik, o’quv jarayoni, axborot texnologiyalari, mustaqil ta’lim, vizual
taqdimot, gidirish, virtual ombor, giperssilka, nazorat qilish.

COBPEMEHHBIE CPEJICTBA CAMOCTOSATEJBHOI'O OBPA30OBATEJIBHOI'O
INPOLHECCA. 3JIEKTPOHHBIN YYEBHHUK

B Oannoii cmamwe paccmampueaemcs onpoc 3hekmusHoCmU UCHONLIOBAHUSL INEKMPOHHBIX
VUeOHUKO8 6 npoyecce CAMOCMOSIMENbHO20 00yuenus.. Tlomomy umo 21eKmpoHHbIl YYeOHUK — MO
UHMEPAKMUBHAs, cucmema o00Oy4eHus, Komopas exuoudem 6 cebsi obpazoeamenvbHbie U KOHMPOIbHbLE
pasoenvl, KOmopwvle HNO360NAI0M CAMOCHMOSMENbHO NOAYYAMb 3HAHUS U UCNOIb308AMb  UX  OJiA
CAMOKOHMPOS. DNeKMPOHHbILL YHeOHUK — 9mo Ho8as Gopma yueOHUKa, Komopas umeem O0Ible
B03MOJCHOCEN 01 OP2AHUZAYUU CAMOCMOAMENLHO20 00PA308AMENLHO20 NPOYECCd, NOCKOTbKY MOJCEm
UCNONL308AMbCA HEe MOJLKO KAK UCMOYHUK UHDOpMAyUU, HO U KAK UHCPYMEHm Olisi Npo8edeHUs.
npaKmu4eckux, 1a00pamopHuix pabom, 6bINOIHEHUS NUCLMEHHbIX 3a0aHUll, HAOIIOOeHUS 30 PA3TUYHBIMU
npoyeccamu u m.o. Ilpu pabome ¢ 21eKMPOHHLIM YUEOHUKOM YUUMETb MOACEM NPedNONCUMb 3a0aHUS,
OaHnvle npu pabome ¢ OOBLIYHLIM OYMANCHVIM YUeOHUKOM. Hcnonv3osanue 31eKMPOHHO20 VHeOHUKA 8
YueOHOM Hnpoyecce nosviulaem uHmepec K U3yyaemomy npeomMemy, Umo HPUEOOUM K HOBbIULEHUIO
Momusayuu K 00y4eHuio.

Knwouesvie cnosa: snekmponHulil YYyeOHUK, YueOHwlll npoyecc, UHOOPMAYUOHHbIE MEXHOIO2UU,
camocmosmenvHoe 0OyueHue, HaA2IsOHOe NpedCmAasieHue, NOUCK, BUPMYATbHLIL CKIA0, 2UNepCCbLIKd,
KOHMPOb.

This article will consider the issue of the effectiveness of the use of electronic textbooks in the process
of Independent Education. Because, an electronic textbook is an interactive learning system that includes
educational and control departments that allow you to independently obtain knowledge and use it for self-
control. An electronic textbook is a new form of a textbook, which has more opportunities for organizing an
independent educational process, since it can be used not only as a source of information, but also as a tool
for practical, laboratory work, performing written assignments, observing various processes, etc. When
working with an electronic textbook, the teacher can offer the tasks assigned when working with an ordinary
paper textbook. The use of an electronic textbook in the learning process increases interest in the subject
being studied, therefore, leads to an increase in learning motivation.

Keywords: electronic textbook, educational process, information technology, independent education,
visual presentation, search, virtual warehouse, hyperlink, control.

MODERN MEANS OF INDEPENDENT EDUCATIONAL PROCESS.
ELECTRONIC TEXTBOOK
Kirish. O’quv jarayoni rivojlanishining hozirgi bosqichida elektron darsliklardan foydalanishga
bo’lgan ehtiyoj ortib bormoqda. Elektron darsliklardan tobora ko’proq foydalanish bir necha sabablarga
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ko’ra sodir bo’lmoqda. Buning birinchi sababi — bu ochiglik. Bir necha yil oldin kerakli ma’lumotlarni topish
uchun kerakli kitob yoki jurnalni gidirish uchun kutubxonaga borishimiz kerak edi. Buning boshga sabablari
ergonomika va tejamkorlikdir. Elektron darsliklardan foydalanish qulayligi shundaki, nashrning bosma
nusxasini olib yurishning hojati yo’q edi. Zamonaviy gadjetlar va virtual omborlardan foydalanish kerakli
ma’lumotlarni saqlash va tashish usullarini soddalashtirdi va osonlashtirdi.

Zamonaviy axborot texnologiyalarining shakllaridan biri bu elektron resurslardir. Ta’lim sohasida
elektron darsliklardan keng foydalaniladi.

Yangi axborot kommunikatsion texnologiyaning o’quv jarayoniga integratsiyalashuvi ta’lim tizimini
modernizatsiya qilishning zaruriy shartidir. — Ta’lim jarayonini axborot ta’minoti zamonaviy axborot
texnologiyalari, kompyuterlashtirish va kompyuter tarmoglari asosida rivojlantirilmoqgda. (Kadrlar tayyorlash
milliy dasturi R. O’z. 4.10. Ta’lim tizimining axborot makonini yaratish). Informatika asoslari, uning
imkoniyatlari va rivojlanish istigbollarini bilish zamonaviy jamiyatning deyarli barcha a’zolari uchun dolzarb
bo’lib bormoqda. Kompyuter tizimlarining intellektual faoliyat vositasi sifatidagi rolining jadal o’sishi butun
ta’lim jarayoniga sifat jihatidan yangi talablarni qo’yadi.

Elektron darsliklar hayotimizda tobora ko’proq o’rin egallay boshladi. Bugungi kunda elektron
darsliklarni yaratish va ularni o’quv jarayoniga joriy etish bo’yicha faol jarayon mavjud. Elektron darslik
masalan, grafik, matn, ragamli, nutq, musiqa, video, fotosurat va boshqa ma’lumotlar, shuningdek
Foydalanuvchining bosma hujjatlari to’plami sifatida aniqlanishi mumkin. Elektron nashr har ganday
elektron muhitda amalga oshirilishi mumkin, shuningdek kompyuter tarmog’ida nashr etilishi mumbkin.

O’quv jarayoniga elektron darsliklarning joriy etilishi qgator ijobiy jihatlarga ega. Elektron darslik
an’anaviy darslikdan farq qiluvchi o’quv materialini uzatishning qo’shimcha vositasidir, chunki u to’g’ridan-
to’g’ri axborot texnologiyalaridan foydalangan holda amalga oshiriladi. Bu, aynigsa, har ganday mavzu
bo’yicha mustagqil ishlarni bajarish uchun juda muhimdir. Elektron darsliklar bilan ishlash usullari o’qituvchi
rahbarligida talaba tomonidan bilimlarni mustaqil ravishda olish va o’zlashtirishga qaratilgan.

Asosiy gism. Elektron darslik tushunchasi quyidagicha ta’riflanishi mumkin.

Elektron darslik — bu mustaqil ravishda bilim olish va o’zini 0’zi boshgarish uchun foydalanishga
imkon beradigan ta’lim va nazorat bo’limlarini 0’z ichiga olgan interfaol o’quv tizimi.

Elektron darslik — shaxsiy kompyuterning magnit tashuvchilari (gattig yoki floppi disklariga
joylashtirilgan, o’quv fanining asosiy ilmiy mazmunini aks ettiruvchi o’qitish, boshqarish, modellashtirish va
boshga dasturlar majmuidir. Elektronik darslik ko’pincha odatiy darslikni to’ldiradi va aynigsa quyidagi
hollarda samarali bo’ladi: deyarli bir zumda teskari aloga taqdim etadi; oddiy darslikda topish qiyin bo’lgan
kerakli ma’lumotlarni (shu jumladan kontekstli qidiruvni) tezda topishga yordam beradi;gipermatnli
tushuntirishlarga bir necha bor murojaat qilish bilan vaqtni sezilarli darajada tejaydi; tez, lekin ma’lum bir
shaxs uchun eng mos tezlikda ma’lum bir bo’lim bo’yicha bilimlarni tekshirishga imkon beradi.

Elektron darslikning asosiy xususiyatlari:

e ushbu kurs uchun nazariy materialning mavjudligi;

e nazariy materialning vizual tagdimoti;

e 0’quv materialining vizual tasviri;

o yechimni tekshirish imkoniyati [1].

Sinfda elektron darslikdan foydalanishning bir necha variantlari mavjud:

1. Elektron darslik yangi materialni o’rganish va uni mustahkamlashda qo’llaniladi. Talabalar
birinchi navbatda an’anaviy tarzda yoki bosma matnlar yordamida suhbatdan o’tkaziladi. Yangi materialni
o’rganishga o’tayotganda, talabalar kompyuterda juft bo’lib o’tirib, uni yoqadilar va o’qituvchining
rahbarligi va rejasi ostida paragrafning tarkibiy bo’linmalari bilan ishlashni boshlaydilar.

2. Darslikning elektron modelidan materialni mustahkamlash bosgichida foydalanish mumkin.
Ushbu darsda yangi material odatiy tarzda o’rganiladi va birlashtirilganda barcha talabalar o’qituvchi
rahbarligida o’z bilimlarini paragraf formulasi bilan bog’laydilar.

3. Elektron darslik yordamida qo'shma dars doirasida o'rganilgan materialni takrorlash va
umumlashtirish amalga oshiriladi. Bu variant oxirgi takrorlash sinflar uchun afzal, gachon

dars jarayonida bir nechta paragraflarning mazmunini "aylanib chigish"”, tushunchalarning nasl-
nasabini aniglash, eng muhim fakt va hodisalarni takrorlash, sabab-ogibat munosabatlarini aniglash talab
etiladi. Bu bosqichda o’quvchilar avvalo birgalikda (o’qituvchining tushuntirish jarayonida), so’ngra
juftlikda (o’qituvchining ko’rsatmasi bo’yicha) va nihoyat, yakka tartibda (navbat) ishlay olishlari kerak.

4. Alohida darslar yangi materialni mustaqil o’rganishga va uning natijalari asosida paragrafning 0’z
tuzilmaviy formulasini tuzishga bag’ishlanishi mumkin. Bu ish talabalar guruhlarida olib boriladi. Dars
oxirida talabalar paragrafning elektron formulasiga murojaat qilishadi, uni o’z versiyasi bilan tagqoslashadi.
Shunday qilib, talabalar boshlang’ich maktab yoshidan boshlab sinfda tadqiqot ishlari bilan tanishadilar.
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5. Elektron darslik o’quvchilar tomonidan tushunchalarni o"zlashtirishini nazorat gilish vositasi
sifatida go’llaniladi. Keyin monitoring tizimi elektron darslikka kiritiladi. Har bir fan bo’yicha talabalarning
test natijalari kompyuterda yozib olinadi va qayta ishlanadi. Monitoring ma’lumotlaridan talaba, o’qituvchi,
metodik xizmatlar va ma’muriy xizmatlar va ma’muriyat foydalanishi mumkin. To’g’ri hal qilingan
masalalarning foizi talabaga o’quv materialini qanday o’zlashtirgani haqida tasavvur beradi, shu bilan birga
u qaysi tarkibiy bo’limlarni to’liq o’zlashtirmaganligini ko’rishi va keyinchalik ushbu materialni
takomillashtirishi mumkin. Shunday qilib, talaba ma’lum darajada o’quv jarayonini nazorat gila oladi.

Elektron darslik talabaga yangi va ilgari o’tgan materialni chuqurroq o’rganishga imkon beradi.
Elektron darslik tarkibiga kiruvchi testlarni boshgarish tizimi natijalarni tekshirish, olingan ballar sonini
hisoblash va baho belgilash imkonini beradi, bu esa tezkor fikr-mulohaza olish imkonini beradi. Sinovdan
oldin foydalanuvchini yozib olish imkoniyati o’qituvchiga talaba tomonidan qo’llanilgan urinishlar sonini,
har bir topshiriq uchun sarflangan vaqtni kuzatish imkonini beradi, o’qituvchiga talaba bajara olmagan
topshiriglar sonini tahlil gilish imkonini beradi.

Elektron darslik darslikning yangi shakli bo’lib, u mustaqil ta’lim jarayonini tashkil qilish uchun
ko’proq imkoniyatlarga ega, chunki u nafagat ma’lumot manbai, balki amaliy, laboratoriya ishlari, yozma
topshiriglarni bajarish, turli jarayonlarni kuzatish va boshgalar uchun vosita sifatida ham ishlatilishi mumkin.
Elektron darslik bilan ishlashda o’qituvchi oddiy qog’oz darslik bilan ishlashda berilgan vazifalarni taklif
gilishi mumkin.

Elektron darsliklarni nafaqat ma’lumotni ko’rishga, balki ekranda yozishga ham imkon beradi.
Shunday gilib, bosma darslik bilan ishlashda ishlatilgan barcha texnikalar elektron shaklda qo’llanilishi
mumekin, ularni elektron darslikning dasturiy vositalari va texnologik imkoniyatlarini hisobga olgan holda
yangilari bilan kengaytiradi. Amaliy topshiriglarni bajarishda elektron darslikdan foydalanishning
afzalliklaridan biri shundaki, topshiriqni bajarayotganda talaba ma’ruzaga murojaat qilishi mumkin.
Auditoriyadagi mustaqil ishlarni bajarishda elektron darslikdan foydalanish test sinovlarini o’tkazish,
o’quvchilarning muvaffaqgiyati to’g’risidagi ma’lumotlarni to’plash va tahlil gilishni sezilarli darajada
soddalashtirishi mumkin [2].

O’qituvchining o’quv jarayonidagi o’rni o’zgaradi: talaba va o’qituvchi uning teng huquqli
ishtirokchilariga aylanadi va darslikning interfaol funktsiyalari bu jarayonni individuallashtirishga imkon
beradi. Elektron darsliklar bilan ishlash usullari o’qituvchining rahbarligi ostida talaba tomonidan mustaqil
ravishda bilim olish va o’zlashtirishga urg’u beradi.

Bundan tashqari, elektron darslik vaqt o’tishi bilan maktabning elektron muhitiga qo’shilib, elektron
jurnal va kundalik bilan bog’lanib, baholashni osonlashtiradi va o’qituvchining ish tartibini kamaytiradi.

Elektron darslikning kamchiliklari orasida ma’lumotni idrok etish vositasi sifatida displeyning
unchalik yaxshi bo’lmagan fiziologiyasi (matnli ma’lumotni ekrandan idrok etish kitob o’qishdan ko’ra
ancha qulay va samarali va kitobga nisbatan yuqori narx kiradi.

Endi relektron darslikdan foydalangan holda talabalarning mustaqil ishlash bosqichlarini ko’rib
chigamiz:

Adaptiv diagnostika: ushbu bosqichda talabalarning o’quv materialini idrok etishga tayyorligining
boshlang’ich darajasi o’zlashtirilayotgan o’quv modulining o’ziga xos xususiyatlariga qarab belgilanadi.

Faol: talaba har xil turdagi mustaqil ishlarni bajaradi, 0’z-0’zini 0’qitish qo’llanmasi, mustaqil ishlash
uchun uslubiy ko’rsatmalar, mustaqil ish dasturi bilan ishlaydi.

Motivatsion: talaba Internetda yoki universitetning mahalliy tarmog’ida elektron kutubxona resurslari
bilan ishlaydi. Bu erda talaba muammoni hal gilish uchun zarur bilim va ko’nikmalarni yoki ularning
umumiyligini tanlaydi va jalb giladi [3].

Elektron darsliklardan foydalangan holda o’quv faoliyatini tashkil etish, shubhasiz, talabaning
individual ish sur’atini, 0’quv materialini taqdim etishning ma’lum bir ketma-ketligini va uni o’rganishning
turli shakllarini hisobga olishni 0’z ichiga oladi. Bosma darslik resurslarini multimedia va interaktiv
elementlar, testlar va virtual laboratoriyalar bilan kengaytirish o’quv jarayonini individuallashtirish uchun
barcha sharoitlarni yaratadi.

Talaba elektron darslik resurslaridan foydalangan holda materialni o’z tezligida o’rganadi, ta’lim
mahsulotini yaratadi, shaxsiy fazilatlar va qobiliyatlarga tayanib, 0’z ta’lim yo’lini quradi.

Elektron darslikda, shuningdek, nazariy va ma’lumot materiallaridan foydalanmasdan talabalarning
mustaqil ishlashi uchun topshiriqlar berilgan, buning uchun o’qituvchi talabalarning nazariy va ma’lumot
materiallariga kirishini o’chirib qo’yish imkoniyatini beradi. Elektron darslikdagi materiallar tuzilgan va
gizigarli tarzda taqdim etilishi kerak [4].

Elektron ta’lim tizimida insonning samarali ishlashi uchun, tadqgiqotchi tomonidan hal qilingan
vazifadan qat’i nazar, dastlabki ma’lumotlarni vizualizatsiya qilish usullari, oraliq ishlov berish natijalari
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alohida ahamiyatga ega bo’lib, joriy va yakuniy ma’lumotlarni insonning vizual idrokiga mos keladigan va
olingan natijalarni aniq talqin qilish uchun qulay bo’lgan xaritalar shaklida taqdim etishning yagona shaklini
ta’minlaydi. Interfeysning muhim talabi uning intuitivligi. Shuni ta’kidlash kerakki, interfeysning boshqaruv
elementlari qulay va sezilarli bo’lishi kerak, shu bilan birga ular asosiy tarkibdan chalg’itmasligi kerak,
boshqaruv elementlari o’zlari asosiy tarkib bo’lgan hollar bundan mustasno.

“Elektron darslik” tizimiga qo yiladigan talablar.

Elektron darsliklar muhiti uchun quyidagi tamoyillarga asoslanamiz.

Elektron ta’lim tizimida insonning samarali ishlashi uchun, tadqiqotchi tomonidan hal qilingan
vazifadan qat’i nazar, dastlabki ma’lumotlarni, oraliq ishlov berish natijalarini vizualizatsiya qilish usullari
alohida ahamiyatga ega bo’lib, ular insonning vizual idrokiga mos keladigan va olingan natijalarni aniq
talqin qilish uchun qulay bo’lgan xaritalar shaklida joriy va yakuniy ma’lumotlarni taqdim etishning yagona
shaklini ta’minlaydi. Interfeysning muhim talabi uning intuitivligidir. Shuni ta’kidlash kerakki, interfeysning
boshqaruv elementlari qulay va sezilarli bo’lishi kerak, shu bilan birga ular asosiy tarkibdan chalg’itmasligi
kerak, faqat boshqaruv elementlari o’zlari asosiy tarkib bo’lgan holatlar bundan mustasno.

“Elektron darslik” loyihalash tizimiga qo yiladigan talablar.

Ekrandagi ma’lumotlarni tashkil gilish uchun bir qator ergonomik talablarni ajratish mumkin:

- ekranda taqdim etilgan ma’lumotlar tushunarli, mantiqiy izchil, mazmuni va funktsional magsadi
bo’yicha guruhlarga tagsimlanishi kerak;

- ekrandagi ma’lumotlarni tartibga solishda ortigcha kodlash va asossiz, aniqlanmaydigan
gisgartmalardan qochish kerak;

- foydalanuvchiga tanish bo’lgan atamalar o’rniga ekranda kompyuter bilan bog’liq atamalardan
foydalanishni minimallashtirish tavsiya etiladi;

- ekranda fagat foydalanuvchi tomonidan hozirda qayta ishlanadigan ma’lumotlar bo’lishi kerak.

“Elektron darslikn i tarkibiy tashkil etish.

Kompyuter mahsulotlari bozorida har yili o’quv dasturlari, elektron darsliklar va boshqalar soni ortib
bormoqda. Elektron darslikning an’anaviy qurilishi: o’quv materialini tagdim etish, amaliyot, sinov.

Hozirgi vaqtda darsliklarga quyidagi talablar qo’yiladi:

1. Tanlangan kurs bo’yicha ma’lumotlar yaxshi tuzilgan bo’lishi kerak va cheklangan miqdordagi
yangi tushunchalar bilan kursning to’liq qismlarini aks ettirishi kerak.

2. Har bir parcha, matn bilan birga, audio yoki videodagi ma’lumotlarni taqdim etishi kerak ("jonli
ma’ruzalar"). Jonli ma’ruzalar uchun interfeysning majburiy elementi aylantirish chizig’i bo’lib, ma’ruzani
istalgan joydan takrorlashga imkon beradi.

3. Matnli ma’lumotlar jonli ma’ruzalarning bir gismini takrorlashi mumkin.

4. Murakkab modellar yoki qurilmalarni aks ettiruvchi rasmlarda rasmning alohida elementlari (xarita,
reja, diagramma, mahsulotni yig’ish chizmasi, ob’ektni boshqarish paneli va boshqalar) bo’ylab kursorning
harakati bilan sinxron ravishda paydo bo’ladigan yoki yo’q bo’lib ketadigan tezkor ko’rsatma bo’lishi kerak.

5. Matn qismi kerakli ma’lumotlarni gidirish vaqtini gisqartirish uchun ko’plab o’zaro bog’lanishlar,
shuningdek kuchli qidiruv markazi bilan birga bo’lishi kerak. Ushbu mavzu bo’yicha ixtisoslashtirilgan
tushuntirish lug’atini ulash istigbolli element bo’lishi mumkin.

6. Video ma’lumotlari yoki animatsiyalar oddiy taqdimotda tushunish qiyin bo’lgan bo’limlarga
hamroh bo’lishi kerak. Bunday holda, foydalanuvchilar uchun vaqt sarflash an’anaviy darslikka nisbatan
besh-o’n baravar kam. Ba’zi hodisalarni hech gachon ko’rmagan odamga (palapartishlik, olov va boshqalar)
tasvirlash umuman mumkin emas.

Ko’pgina zamonaviy olimlar darslikka o’qitish vositasi sifatida qarash pedagogika tarixining
predmeti deb hisoblashadi. V.P. Bespalko, N.F. Talyzina, l.Ya. Lerner, V.V. Kraevskiy darslik hagidagi
nazariy nugtai nazarni pedagogik tizimning modeli sifatida gabul giladi, bunda asosiy rolni mavzu materiali
emas, balki pedagogik mohiyat o’ynaydi, uning asosida material o’z ichiga oladi. ta’lim va axborot
kommunikatsiyalari tizimi. Darslikka ta’lim muhiti sifatida qarash shakllanadi, u quyidagi jihatlar bilan
tavsiflanadi: darslik o’quv muhiti sifatida; darslik kasbiy ijodiy faoliyat muhiti sifatida; darslik bilim va
madaniy qadriyatlarni to’plash mubhiti sifatida. Shu bilan birga, bugungi kunda darslikning evolyutsiyasi
davom etmoqda va bu tadqiqot e’tiborini tashkil etadigan qo’shimcha toifalarni kiritishga majbur giladi. Bir
gator mualliflarning fikricha, postindustrial davr darsligi ta’lim makonidir, chunki o’quvchi va o’quvchi bu
makonning elementlari; virtual darslik o’rganish joyidir, chunki u kattaroq axborot makonidagi o’ziga xos
axborot maydonidir. Virtual makonda o’quv jarayoni vaqtga bog’liq emas. Virtual dunyoda talabalar bir-biri
bilan muloqot qilib, darslikning har bir qismi bo’lib, 0’z navbatida, virtual darslikning bir qismi bo’lgan
jamoaviy aql xususiyatiga ega bo’lgan virtual guruhni tashkil qgiladi.

193



“PEDAGOGIK MAHORAT” Ilmiy-nazariy va metodik jurnal Maxsus son, 2022, dekabr

Virtual makonda o’rganish o’qituvchini yozib olingan ma’ruza, yozma test va hokazolarga “chiqarish”
tendentsiyasiga ega. Shu bilan birga, bir tomondan, u potentsial ravishda kuchayadi, ikkinchi tomondan,
muallifning o’quvchini ta’lim maydoniga kiritishi yashirin (masofadan yashirin) bo’ladi. Yaxshimi yoki
yomonmi? Bugungi kunda ijobiy yangilik sifatida gabul gilingan narsa ertaga sezilarli va hatto tuzatib
bo’lmaydigan deformatsiyalarga olib kelishi mumkin. An’anaviy darslik bilan solishtirganda elektron darslik
bo’lgan media muhit va ta’limning media makonini shakllantirish masalalari yanada puxta o’ylab ko’rishni
va shu asosda amaliy (texnologik) yechim topishni tagozo etadi. Virtual darsliklarni yaratish, ularni qurish va
go’llash metodikasini ishlab chiqish, o’quv qurollari tizimidagi o’rni va mavqeini aniqlash, shu bilan birga
bosma darslikni ta’minlash chora-tadbirlari va vositalarini belgilash sohasida keyingi tadgigotlarni olib
borish zarur.

Xulosa. Yangi texnologiyalardan foydalanish muammoni sifat jihatidan yangi usulda hal gilishga
imkon beradi. Yangi axborot texnologiyalaridan foydalanish joyi o’quv samaradorligini oshirishga yordam
beradi, shuningdek talabalarni mustaqil tayyorlashda ajralmas vositadir. Kelajak darsligi illyustratsiyalar va
unga savollar berilgan matn emas, balki o'quv ma'lumotlarini izlash, tahlil gilish va umumlashtirish bo'yicha
tabagalashtirilgan bilimlar tizimidir. Ma'lumot kitoblar shaklida ham, CD va Internet materiallari ko'rinishida
ham tagdim etilishi mumkin, ya'ni. darslik ham real, ham virtual bo'lishi mumkin; Darslik, birinchi navbatda,
gumanitar-pedagogik fundamental asosga ega bo'lgan ta'lim tizimi sifatida qurilishi kerak.
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“Axborot tizimlar va ragamli  texnologiyalar” “Axborot tizimlar va ragamli texnologiyalar”
kafedrasi o’qituvchisi kafedrasi o‘qituvchisi

TEXNOLOGIK YO'NALISHLAR BO'YICHA BAKALAVRLARNI TAYYORLASH
JARAYONIDA TASODIFIY JARAYONLARNING EHTIMOLLIK MODELLARINI
YARATISHNING INTERAKTIV TEXNOLOGIYALARI

Tadgigot predmeti - jarayon muhandislarini tasodifiy jarayonlarni matematik modellashtirishga
o ‘rgatish metodikasi hisoblanadi.Tadgiqot ob'vekti talabalarga tasodifiy jarayonlar nazariyasini
o rgatishdir. Tadqigot magsadi: Tasodifiy jarayonlarni matematik modellashtirishga o ‘rgatish mazmuni,
usullari va vositalarining ilmiy asoslarini izlash. Uslubiy ishlanma kasbiy ta’lim magsadiga javob beradi:
talabalarning yuqori malakali texnologik muhandislar uchun zarur bo’lgan ilmiy bilim va kasbiy
ko ‘nikmalarga ega bo lishi.

Kalit so’zlar: texnologik yo 'nalishlar bakalavri, tasodifiy jarayonlarni modellashtirish.

OBYYEHME IIOCTPOEHUIO BEPOSITHOCTHBIX MOJAEJEN CTYYAMHBIX
MPOIIECCOB C UCIOJIb30BAHUEM UHTEPAKTUBHBIX TEXHOJIOT Ui

Ilpeomem uccnedosanus — MemoOUKa OOVUEHUS UMIHCEHEPOB-MEXHON0208 MAMEMAMULECKOMY
MoOoenuposanulo  cryuatinelx  npoyeccos. Obvexm uccredogauus — obyueHue CmyoeHmos meopuu
cyuaninwix npoyeccos. Lenv ucciedosanus — NOUCK HAYUHBIX OCHOB COOEPIHCAHUS, MEMOO08 U CPeOCma
00yYeHUs MameMamuiecKomMy MOOeIUPOBAHUI0 CIYYaUHblX npoyeccos. Memoouueckaa pazpabomka
omgeuaem yeiu NPoOPECCUOHATLHO2O 00PA306AHUSL. 0GIAOCHUIO CMYOCHMAMU HAYVYHLIMU 3HAHUAMU U
npogheccuoHanbHbIMU YMEHUIMU, HEOOXOOUMbIMU UHIICEHEPAM-MEXHONI02aM Gblculeli Kearupurayuu.

Knrouesnle cnosa: baxanagpuam mexnonocudeckux HanpasieHuil, MoOeIupo8anue CiyuaHbix
npoyeccos.

TRAINING IN CONSTRUCTION OF PROBABILISTIC MODELS OF RANDOM
PROCESSES USING INTERACTIVE TECHNOLOGIES

The subject of the research is a methodology for teaching process engineers in mathematical modeling
of random processes. The object of the research is teaching students the theory of random processes. The
purpose of the study is to search for the scientific foundations of the content, methods and means of teaching
mathematical modeling of random processes. Methodological development meets the goal of professional
education: the mastery of students with scientific knowledge and professional skills necessary for process
engineers of the highest qualification.

Key words: bachelor's degree in technological areas, modeling of random processes.

Kirish. Zamonaviy sanoat texnologik faoliyatida texnologik jarayonlarning oldindan belgilangan
xossalari va noaniq belgilangan kirish parametrlari bilan mahsulot texnologiyalarini ishlab chigishda
texnologik jarayonlar muhandislari uchun miqdoriy tahlil usullarini o’zlashtirish muhim ahamiyatga ega. Shu
munosabat bilan bo’lajak texnologlarni tayyorlashning muhim elementi tasodifiy texnologik jarayonlarni
simulyatsiya gilish qobiliyatidir. Talabalarning ushbu faktni tayyorlashning texnologik yo’nalishlaridan
xabardorligi ularning tasodifiy jarayonlar nazariyasi elementlarini o’rganishga bo’lgan motivatsiyasini
oshiradi va uning asosiy tushunchalarini o’zlashtirish sifatini oshiradi.

Talabalarni tasodifiy jarayonlarni modellashtirish bilan tanishtirish ularni o’rganishning eng oddiy
usullaridan boshlanishi kerak. Buning uchun biz tasodifiy jarayonning xarakteristikalari — korrelyatsiya
nazariyasining asosiy tushunchalari bo’lgan matematik kutish, dispersiya va korrelyatsiya funksiyasini
kiritamiz. Bu tushunchalarni kiritishning magsadga muvofigligi shundaki, tasodifiy jarayonning xossalari bu
jarayonni tavsiflovchi tasodifiy funksiyani bilmasdan turib baholanishi mumkin.

Buning uchun uning matematik kutilishi, dispersiya va korrelyatsiya funksiyasini bilish kifoya. Bu
muhim xususiyatlar talabalarning tasodifiy jarayonlar haqidagi g’oyalarini to’plashga yordam beradi.
Talabalarni kelajakdagi kasbiy faoliyat uchun ushbu tushunchalarni o’rganish zarurligiga ishontirish uchun
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biz aniq ishlab chigarish muammosini shakllantiramiz va uni biznes o’yinini tashkil qilish orqali hal qilishni
taklif gilamiz.

Metodika. Ishbilarmonlik o’yini — bu interfaol ta’lim usuli. Zamonaviy faol ta’lim usullari, E.V.
Zarukina [1], o’quvchilarning fikrlashini faollashtirishga qaratilgan, o’quv jarayonining yuqori darajadagi
interaktivligi, motivatsiyasi va hissiy idroki bilan ajralib turadigan, o’quvchilarning bilim va ijodiy faoliyatini
faollashtirish va rivojlantirishga imkon beradigan usullar; ta’lim jarayonining samaradorligini oshirish;
kasbiy kompetensiyalarni shakllantirish va baholash, aynigsa, jamoaviy ishlarni tashkil etish va bajarish
nugtai nazaridan.

Keling, ushbu uslubiy rivojlanish kontseptsiyasini
tavsiflaymiz. Ishbilarmonlik o ’yini “Pishloq ishlab chigarish”

“Tematik blok “Talabalarga tasodifiy jarayonning xususiyatlarini o’rganishda tasodifiy jarayonlarning
ehtimollik modellarini qurishga o’rgatish”.

O’quv magsadlari.

1. Talabalarni tasodifiy jarayonlarni o’rganishning eng oddiy usullari bilan tanishtirish.

2. Kelajakdagi kasbiy faoliyatda matematik bilimlarni amaliy qo’llash zarurligi haqida tushunchani
shakllantirish.

3. Tadgigot oldiga magsad go’yish va ularga erishish uchun o’z faoliyatini tashkil etish ko nikmalarini
rivojlantirish.

4. Talabalarni 0’z kursdoshlari bilan muloqot jarayonida olingan bilim va ko’nikmalarni qo’llashga
o’rgatish.

5. “Tasodifiy jarayonning xarakteristikalari: matematik kutish” mavzusida ilgari o’rganilgan materialni
talabalar xotirasida mustahkamlash.

6. Talabalarni tasodifiy funksiyaning boshga xarakteristikalari: dispersiya, korrelyatsiya funksiyasini
o‘rganishga tayyorlash.

7. Talabalarga real ishlab chigarishga yaqin sharoitda garor gabul gilish amaliyotini berish.

Ishtirokchilar: “Iqtisodiy jarayonlarni matematik va imitatsion modellashtirish”, “Qishloq xo‘jaligi
mahsulotlarini saqlash va qayta ishlash texnologiyasi”, “Tajribalarni rejalashtirish” yo‘nalishlari bo‘yicha
tahsil olayotgan talabalar.

Vagqt chegarasi: 90 dagiga (1 juft).

Ishtirokchilarga ko 'rsatmalar: ishbilarmonlik o’yinidan oldin “Kichik kvadratlar usuli”, “Tasodifiy
funktsiyani matematik kutish” mavzulari bo’yicha nazariy materialni ishlab chiging.

1-jadval — Ishtirokchilarni baholash mezonlari

1, 2 va 3-jadvallarga ko’ra,1 ta tasodifiy o’zgaruvchining U va V — Z-
1 | va Z-11 boshlang’ich madaniyatlaridagi bakteriyalar soni, 1 ball
shuningdek pishloq pishishi davridagi kislotalikning o’rtacha
darajasi.

2 Mezonning 1-bandi bajarildi + kislotalikning vaqtga bog’ligligining 2b

2 A all
196mpiric funktsiyasi to’g’ri tuzilgan
3 1-band + 2-band + ko’rsatiladigan funktsiyani tanlash haqida to’g’ri 3 ball
taxmin qildi
4 kislotalik darajasini 0’z vaqtida oshirish jarayoniga bog’ligligini 4 ball
ifodalovchi funktsiya hisoblanadi.
5 Pishlogning pishishi boshlanishidan necha kun o'tgach, uning 5 ball
kislotaligi giymatiga etadi 140T
O'yin goidalari.

1. Talabalar ikki guruhga + ekspert komissiyasiga bo'linadi. Vazifa shartini oling.

2. Miya estafetasi: har bir guruh a’zosi g‘oyalar ishlab chiqaradi va ularni

ish varag‘iga yozadi.

3. Ishtirokchilarning har birining g‘oyalarni muqobil ravishda taqdim etishi va nazorat varaqlari
yordamida boshga ishtirokchilar tomonidan baholanishi. G'oyalar besh balli tizimda baholanadi: C - vazifani
hal gilish uchun g'oyaning ahamiyati, F - shakllantirish sifati.

4. Tekshiruv varagalarini gayta ishlash va ekspert komissiyasi tomonidan eng yaxshi g'oyalarni
tanlash.
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5. Tanlangan g'oyalarga asoslangan dizayn yechimlari. Funksiyalarning koeffisiyentlarini hisoblash
uchun eng kichik kvadratlar usuli bilan olingan tenglamalar tizimini yechish imkonini beruvchi kompyuter
dasturidan foydalanishga ruxsat beriladi

6. Guruhlarning har birining masalasini yechish natijalarini tayyorlash va tagdim etish. Tagdimotni
tayyorlash uchun natijada olingan funksiyani chizish imkonini beruvchi kompyuter dasturidan foydalanishga
ruxsat beriladi.

7. Qaror natijalarini matematik tildan ishlab chiqarish holati shartlariga o‘tkazish va o‘rganish
natijasiga ko‘ra boshqaruv qarorini qabul qilish: tovar aylanmasini oshirish uchun zavod gaysi mahsulot
turini tanlashi kerak?

8. Ishtirokchilarning har birining ishlab chigarish muammaosini hal etishga qo'shgan hissasini quyidagi
mezon bo'yicha baholash.

9. Xulosa qilish.

Muammoning holati [2]. Ikki turdagi pishloq ishlab chigarish uchun - A va B, o'simlik sut kislotasi
bakteriyalarining turli xil shtammlarini 0'z ichiga olgan bakterial preparatlarni sotib oladi. Ushbu preparatlar
boshlang'ich madaniyatlarni tayyorlash uchun ishlatiladi. Boshlang'ich madaniyatlar pishlogning pishib etish
tezligiga ta'sir giladi. Pishlog ganchalik tez pishsa, o'simlikning aylanmasi tezrogq bo'ladi, bu esa foyda
miqgdorini oshiradi. Olingan boshlang'ich madaniyat texnologiyaga muvofiq sutga Kiritildi. Oxir-ogibat,
pishlogning pishishi tezligi o'rganildi. Pishganlik ko'rsatkichlaridan biri tayyor pishlogda asl mahsulotning
kislotaligining 24 °T (Tyorner) dan 150 °T gacha oshishi hisoblanadi.

Tanlov ikki turdagi pishlog ishlab chigarish o'rtasida. Texnolog oldida pishlog tayyorlash jarayonlarini
tahlil gilish vazifasi turibdi. Pishlog A xamirturush Z-1 8 ta idishda tayyorlanadi. Pishlog B - xamirturush Z-
I1. 35 dagigadan so'ng. o'sgan bakteriyalar soni aniglangan.

2-jadval - Boshlang'ich madaniyatlarda bakteriyalar sonini kuzatish natijalari

Ne kema 1 2 3 4 5 6 7 8
Starterdagi bakteriyalar soni 3-1, mird./sm° 14| 12| 15| 14| 14| 15| 14 14
Starterdagi bakteriyalar soni 3-11, mird./sm® 241 20| 21| 22| 24| 21| 23 21

3-jadval - Pishlogining pishishi davridagi kislotalik darajasi bo'yicha kuzatuv ma'lumotlari A

t,kunlar 5 10 15 20 5 10 15

1-tajriba 57 68 78 86 94 101 107

Kislotalik 2-taj:r!ba 55 67 80 88 96 103 105
oT 3-tajriba 56 66 79 89 93 103 109
4-tajriba 55 66 79 89 92 99 109

5-tajriba 54 70 76 86 96 99 105

4-jadval - Pishlogining pishishi davridagi kislotalik darajasi bo'yicha kuzatuv ma'lumotlari B

t, kunlar 5 10 15 20 25 30 35

1-tajriba 62 78 87 91 94 99 101

Kislotalik 2—taj:r!ba 61 77 85 92 97 99 103
o7 3-tajriba 64 75 86 91 98 101 103
4-tajriba 65 76 84 90 96 100 105

5-tajriba 63 78 85 91 95 102 104

Talabalar U va V tasodifiy o'zgaruvchilarning o'rtacha giymatini topadilar - Z-1 va Z-I1 boshlang'ich
madaniyatlaridagi bakteriyalar soni va 2, 3, 4-jadvallar bo'yicha kuzatilgan kunlardagi kislotalilik
darajasining o'rtacha giymati.

Keyin talabalar tasodifiy tuzadilarX1 (t) va X2 (t) funktsiyalari, pishloglarning pishishi davrida
kislotalik darajasini tavsiflaydi. Bu funksiyalarning matematik kutilmasini toping. Matematik kutish
funktsiyalari hisoblab chigilgandan so'ng, talabalar pishloq pishishi boshlanganidan necha kun ichida uning
kislotaligi 1400T ga etishini taxmin gilishlari mumkin.
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1-rasm. Tasodifiy jarayonning matematik kutilishi

Xulosa. Tadgigot asosida texnologik muhandis rolidagi talabalar zavod uchun pishlog A ishlab
chigarish foydaliroq degan xulosaga kelishadi.
Shunday qilib, taklif gilingan muammoni bosgichma-bosgich hal gilib, talabalar "tasodifiy funktsiyani
kutish" tushunchasini o'rganadilar va bir vaqtning o'zida texnologik tasodifiy jarayonni modellashtirishni

o'rganing.
Taklif etilayotgan uslubiy kelajakdagi kasbiy faoliyatini bitiruvchilarining
universitet va javob beradi  : talabalar tomonidan yuqori malakali

muhandislar uchun zarur bo'lgan ilmiy bilim va kasbiy ko'nikmalarni egallash.

Adabiyotlar:

texnologik
texnologik

1. 3apykuna E.B. AxTtuBHbBIC MeTOmBl OOY4EHHS: PEKOMEHIAIMH MO pa3paboTke W MPUMEHEHHIO:
yaebHo-MeTonmdeckoe mocodue. Cankr-Ilerepoypr: CII6I MDY, 2010. 59 c.

2. Cemotun B.Jl., Mamananuesa JI.H. Meroauka oOydeHHs CTYJICHTOB TEXHOJIOTHUECKIX BY30B
MaTeMaTHYECKOMY MOJICIIMPOBAHUIO CIIy4aiHBIX mpolieccoB: MoHorpadus. Open: OI'Y, 2012. 116 c.
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“PEDAGOGIK MAHORAT” JURNALI UCHUN MAQOLALARNI
RASMIYLASHTIRISH TALABLARI

“PEDAGOGIK MAHORAT? ilmiy jurnali mualliflari digqatiga!

1. “PEDAGOGIK MAHORAT” ilmiy jurnali ilmiy maqolalarni o‘zbek, rus va ingliz
tillarida chop etadi.

2. E’lon qgilinadigan maqolalarga bo‘lgan asosiy talablar:

v" ishning dolzarbligi va ilmiy yangiligi;

v magqolaning hajmi: adabiyotlar ro‘yxati, chizma va jadvallar inobatga olingan holatda
4-8 betgacha;

v magola nomi, annotatsiya (100-200 ta so‘z) va tayanch so‘zlar (8-10 ta) ingliz, o‘zbek
va rus tillarida keltiriladi.

3. Magola boshida UDK (udc.online internet saytidan olishingiz mumkin), mavzu,
muallifning F.I.O. (to‘liq yozilishi kerak), mualliflar bir nechta bo'lsa, ularning har biri hagida to'lig
ma'lumotlar berilishi shart, tashkilot, shahar, mamlakat, muallifning e-maili ko‘rsatiladi. Matnda
kirish gismi, tadqiqot obyekti va qo‘llanilgan metodlar, olingan natijalar va ularning tahlili, xulosa,
adabiyotlar ro‘yxati, albatta, keltiriladi. Maqolada keyingi 10-15 yilda e’lon qilingan adabiyotlarga
havola gilinishi tavsiya etiladi.

4. Matn uchun: Microsoft Word; Times New Roman, 11 shrift, magola nomi bosh harflarda,
interval 1,0; abzas 1,0 sm, yuqori va pastki tomon 2 sm, chap va o‘ng tomon 2 sm.

5. Agar maqgolaga rasm, jadval, diagramma, sxema, chizma, turli grafik belgilar kiritilgan
bo‘lsa, ular aniq va ravshan tasvirlanishi, gisqartmalarning to‘liq izohi yozilishi lozim. Formulalar
matnga maxsus kompyuter dasturlarida kiritilishi kerak.

6. Igtibos olingan yoki foydalanilgan adabiyot satr osti izohi tarzida emas, balki magola
oxirida asosiy matndagi ketma-ketligi asosida umumiy ro'yxatda ko'rsatiladi. Matn ichidagi
ko'chirmadan so'ng iqtibos olingan asarning ro'yxatdagi tartib ragami va sahifasi kvadrat gavs
ichida beriladi. Bu o'rinda kitob, to'plam, monografiyalar uchun mualliflarning ism-familiyalari,
manbaning to'lig nomi, nashr ko'rsatkichi (shahar, nashriyot va nashr yili) ko'rsatiladi. Jurnal
maqolalari va boshqga davriy nashrlar uchun mualliflarning ism-familiyalari, magola nomi, jurnal
nomi, yili va soni, sahifa nomeri ko'rsatiladi.

7. Magola matni kamida 70-80 % muallifning shaxsiy izlanishlari natijasiga asoslanishi
lozim. Topshirilgan maqolalar “Antiplagiat™ tizimi yordamida tekshiriladi.

8. Tahririyatga taqdim gilingan magqolalar tahririyat tomonidan taqrizga beriladi. Magola
tagrizdan gaytgach, agar zarur bo'lsa, barcha savol va e'tirozlar bo'yicha muallifga gayta ishlash
uchun taqdim etiladi. Magola nusxalari gaytarilmaydi.

9. Tahririyat maqolani taqrizga yuboradi, taqriz ijobiy bo‘lsa maqola jurnalda chop etish
uchun gabul qilinadi. Jurnalda anjuman tezislari va ma’ruzalari chop etilmaydi. E’lon qilingan
materiallarning haqqoniyligiga va ko‘chirilmaganligiga shaxsan muallif javobgardir.

10. Tahririyat maqolaga ayrim kichik o‘zgartirishlarni kiritishi mumkin. Yuqoridagi
talablarga javob bermaydigan maqolalar tahririyat tomonidan ko‘rib chiqilmaydi va muallifga
gaytarilmaydi.

11. ljobiy taqriz berilgan magola tahririyat tomonidan gabul gilingan sanaladi. Jurnal
tahririyati maqola matnini qisqartirish va unga tahririy o‘zgartirishlar kiritishga haqlidir.

12. Yugoridagi talablarga javob bermaydigan maqolalar tahririyat tomonidan gqabul
qilinmaydi va ko‘rib chiqilmaydi.

Manzil: O’zbekiston Respublikasi, Buxoro viloyati, 200117, Buxoro shahri, M.Igbol
ko‘chasi, 11-uy, bosh bino, 2-qavat, 219-xona.

Web site: www.buxdu.uz

E-mail: nashriyot_buxdu@buxdu.uz

Telegram ragami: +998 (97) 798-33-75.
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Buxoro davlat universiteti muassisligidagi
“PEDAGOGIK MAHORAT”
ilmiy-nazariy va metodik jurnali
barcha ta’lim muassasalarini
hamkorlikka chorlaydi.

Pedagoglarning sevimli nashriga aylanib ulgurgan “Pedagogik mahorat” jurnali maktab,
kollej, institut va universitet pedagogik jamoasiga muhim qo‘llanma sifatida xizmat qilishi
shubhasiz.

Mualliflar uchun eslatib o‘tamiz, maqola qo‘lyozmalari universitet
tahririy-nashriyot bo‘limida gabul gilinadi.

Manzilimiz: Buxoro shahri, M.Igbol ko‘chasi 11-uy
Buxoro davlat universiteti, 1-bino 2-gqavat, 219-xona

Tahririyat rekvizitlari:

Moliya vazirligi g‘aznachiligi
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Pedagogik mahorat: rivojlanamiz va rivojlantiramiz!

Buxoro davlat universiteti nashri Jurnal tahririyat kompyuterida
PEDAGOGIK sahifalandi. Chop etish sifati uchun
MAHORAT Jurnal oliy o‘quv yurtlarining professor- bosmaxona javobgar.
o‘qituvchilari, ilmiy tadqiqotchilar, ilmiy
xodimlar, magistrantlar, talabalar, akademik Bosishga ruxsat etildi 20.12.2022
IImiy-nazariy va metodik litsey va kasb-hunar kollejlari hamda maktab Bosmaxonaga topshirish vaqti
jurnal o‘qituvchilari, shuningdek, keng ommaga 23.12.2022
mo‘ljallangan. Qog‘oz bichimi: 60x84. 1/8
2022-yil Maxsus son Tezkor bosma usulda bosildi.
Jurnalda nazariy, ilmiy-metodik, muammoli Shartli bosma tabog‘i — 20,6
2001-yil iyul oyidan magolalar, fan va texnikaga oid yangiliklar, Adadi — 100 nusxa
chiga boshlagan. turli xabarlar chop etiladi. Buyurtma Ne 731
Bahosi kelishilgan narxda.
Nashr uchun mas’ul:
OBUNA INDEKSI: 3070 Nigora SAYFULLAYEVA “Sadriddin Salim Buxoriy” MCHJ
Musahhih: Sarvinoz RAXIMOVA bosmaxonasida chop etildi.
Mubharrir: Mexrigiyo SHIRINOVA Bosmaxona manzili: Buxoro shahri
M.Igbol ko‘chasi 11-uy.
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