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TAPMOK TEXHOJIOTUSIJIAPH ®AHVUHU YKUTUIIHUHT METO/ BA
BOCHUTAJIAPHA

MymunoB baxoaup boaraesuu
Myxammao an-Xopazmuii Homuoaeu Towkenm ax60pom mexHor02usiapu
YHUgepcumemu, m.qh.o0., npogheccop. ¥3b6exucmon

J:xkypaeB laBpon lonuépoBu4
Haesouii 0aenam neoazozcuxa uncmumymu ykumyeuucu. Y30exucmon

AnHOTamus. Yoy makonana “TapMok TexHonorusiapu” GaHUHA YKUTHUII
CaMapaJOpJINTUHHA OLIMPHINTa WYHAITHPWITAaH METOJ Ba 3aMOHABUN YKUTHII
BOCUTANApU TaXJIWJI KWIMHTaH. TaxJiMil HaTwkajgapu acocuja (GaHHM YKUTHINTa
MOC KEJIAIATaH METO/I Ba BOCUTANAP XaKUAa XyJI0calap KENTUPHUIITaH.

AHHOTaums. B cratbe aHAMUM3UPYIOTCS METOJIBI U COBPEMEHHBIE YUCOHBIE
nocoOusi, HampaBJCHHbIE Ha TOBBIIMICHHE A(OPEKTUBHOCTU MPENOIaBAHMS
npeameTta “CereBble TexHONoruM . [1o pe3ynbraTam aHanu3a AeIar0TCA BBIBOJBI O
MOAXOAIINX METOAAX U MHCTPYMEHTAX MPETNO1aBaHUS TEMBI.

Annotation. The article analyzes the methods and modern teaching aids
aimed at increasing the effectiveness of teaching the subject "Network
technologies™. Based on the results of the analysis, conclusions are drawn about
suitable methods and tools for teaching the topic.

Kamut cy3aap.TapMok TexHOJIOTUSATIAPH, METO/I, YKUTHUII METOIH, YKUTHILI
BOCUTAJIapH, PENPOTYKTHB.

KawueBbie cioBa. CeTeBble TEXHOJOTHHM, METOJbI, METOJbl OOy4CHUS,
yueOHbIe TOCOOUSI, pENPOAYKTUBHAS.

Keywords.Network technologies, methods, teaching methods, teaching aids,
reproduction.

Kupum.“Tapmok TexHonorusiapu” (aHUHU YKUTHII caMapajopiuTrvuHU

(0J110540) 5000018} KS’/JIJIaHI/IJIaI[I/IFaH METOO Ba 3aMOHaBUM S'/KI/ITI/IHI BOCHTAJIApHU
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WHTErpalMsyialll  acocHuJla TAaKOMUJUTAIITUPUIN OYTYHTM KYHHUHT J1013ap0
Macayanapuaan oupu xucobianamy [1, 5, 6, 7, 11, 14, 16].

“MeTton” IOHOH TWIMAAH OJIMHTAH OYiIMO, “TaIKUKOT, yCyJ, MakKcaara
spUIlIMII Wynu” kabu Oup HeuTa MabHONAapHU aHrjataau. Pancada myratuaa
ymoy cy3 yMyMU# XoJataa ‘“MaKcajra 3pullinil yeyJuiapu” Jes mapxJjadrad [12].

Mag3yra oux aga0UETJIAPHUHT TAXJWIH. TabIUM METOAM TYIIYHYaCHUra
3ca TAJAKUKOTYHIAp TOMOHHUJAH OMp KaHda Tabpudiap kearupuwirad. XKymanas,
B.W.3arsi3unckuitnuar  Qukpura kypa [2], “Tasmum Metogm — 3aMOHaBHIA
napaxkazna YKyB-TapOUSBHI Makcajyiapra SpUIIMINTa WYHaNITUPWITaH Meaaror Ba
VKyBUMJIapHUHT  y3apo  Oornuk  daonust  ycywiapuaup”. by  Oopana
['"'N.Ilykunanuur Quxkpura kypa, “Tabaum metommapu — VYKyB KapaCHUHUHT
Mypakkad TapkuOuii yHCypu (KOMIIOHEHTH) OYnu0, YKUTYBUM Ba YKyBYH
daonmusaTHHUHT Oapya HYHAIMIIIApUHUA EPUTHILTA XU3MAT KUJIaau, yiaap ypracuaa
KYTI COHJIM aJloKa Ba OOFIaHUILTapHH to3ara kentupaan” [15]. M.d. Xapaamos [13]
aca “TabmuMm Meromnmapu JeraHfja YKUTYBUMHUHI  YPraTyBUAHJIMITH — Ba
YKYBUWJIADHUHT YKYB MAaTEPUAJIVHU drajulallira MyHaNTUPWITaH TYPJIU JUJAKTHK
Macajajgap €YMMUHU TOMHINTa OWJA YKYB-OWIUII (haoNUSTIAPUHU TAIIKUI ITHII
yCyJJlapu TYWIyHUiIaAu TyliyH4acu Tabpuduau Oepran Oynca, [1.U.ITonnacuit
“TabnmuM  MeToau — O€NTHJIAaHTaH MakKcaara OHPUIIUIIHU — TabMHUHIOBYU
ANTOPUTMIIAITUPWITAH, MyailsiH Ma3MyHIa 3ra XapakaTiap TU3UMUIUAP  JeraH
dukpan omauprax [9].

HOxopuna kenTupwiraH TaIKUKOTUYMIAPHUHT (UKpIApPH acocuaa Xyjoca
KuanG  aiftrapma, “YKUTHID MeToam — Oy JMAAKTHK TEXHMKA Ba JACTypHil
BOCUTAJIAPHUHT WHTErpalMsUIalliral TyIjiaMu 0ynu0, ynmap €pramMuyia TabaIuMHUR
Makcaajap amanra omupwianu’. [lemak, ykatum metoaiapu Oy YKUTYBYM Ba
TajabajapHUHT aHWK Makcajra SpUIIMIIIArd MYBOQUK (HaOoTUSITUHHUHT Y3apo
OOFNMuK ycyimapu XucoOnaHaad. TabiauM METOUIapu 3Ca MabIyM TUAAKTHK
MakcaJira SpUIIMIITa KapaTwiraH YKUTYBUM Ba Tajabamap ypracuigaru ysapo

TabCUP YCYJUIAPUHUHI KEeTMa-KeT aJMallMHyBU TYIIYHWJIaAW. Xap KaHjaau

https://nspi.uz 5


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

VKUATHUII METOIU MabIyM MaKCaJHU, Xapakariap TU3UMHUHH, TAbIMMHUA BOCUTAIAP
Ba KyTWJIAaIWTaH HATWKaHU Hazapaa Tyraau. bynna Ykutui ycayOMHUHT 0OBEKTH
Ba peaMeTH cudaruaa tanaba Kapataau.

Mamnakatumusaa uHGoOpMaTUKa TyYpKYMHUra KAPYBUM (DaHJIAPHUHT YKUTHUII
camapagopiuruau  ommwmpumira oua  H.W.Taitnakos, A.A.AOIyKOIupOB,
M. X Jlyrdunnaes, A.F.Xaitutos, 5.M.Cyponos, b.b.Mymunos, I'.H.N6parumosa,
®.P.Mypanosa, T.T.KanekeeBa, U.A.FOnnomes, b.3.TypaeBnap xabu onmmiap
TOMOHU/JIaH UJIMUM-TAIKUKOT UIILJIApU 0JIUO OOpHIITaH.

by Oopaga M.X.Jlyrpwiaes [5] “Onuit TabiuMm VYKyB KapaCHUHU
TAaKOMWUIAIITUPHINIA aXO0pOT TEXHOJIOTUATIAPUHN UHTErpaAIUsIIAI Ha3apUsCH Ba
amanuétu (Mudopmaruka Ba Tabuuit Gangap mMucoauaa)” HOMIM WIMHHN HIIUAa
Onuil TabUM TU3UMHIA aXOOPOT TEXHOJIOTHSUIAPUHUHT JJIEKTPOH KYJUIaHMa Ba
BUPTyaJl CTEH/UIapHH MyBadPakuaTId WHTETpalUsIIAllyBUTa DSPHUIIHIIL, Y3
HaBOaTuaa (a" acocnapu OyiiMya YKuIaaWraH Mabpy3aJlapHU yjiapra TETHIIUIN
Oynran MaB3ynap Oyiinua amanuii-nabopaTopusi MalFyloTiaapu  OuiiaH
YUTYHJIAIITUPUIIHUHT caMapaly IIApT-IIApOUTIapyu HIIad 4MKUII, Tanadanap
V3MAITUPUITMHUHT  ¥pTadya  KYPCATKUYMHU  YCUIIMTa  WXKOOUH  TabCcHp
KYpCaTUILIMHA UCOOTIIaraH.

B.M.CypornioB [10] »sca “DnekTpoH TabBJIUM MyXuUTHAa axO0opoT-
KOMMYHUKAIIUS TEXHOJOTUsIapH (PaHUHU YKUTHUITHUHT METOAUK TabMUHOTHUHU
TaKOMWJUIAIITHPUIIT HOMJIM JTUCCEPTAIMsACHIA DJICKTPOH TabJIMM MYXHUTHIA
ax0opoT-KOMMyHUKanus TexHonorusiapu (anwmaum AutoPlay Media Studio 8,
Macromedia Flash 8, Movavi Video Editor Plus, Bandicam, Audacity amanmii
JACTypJapuHA y3ap0 ONTUMAIUIAIITUPTaH XOJJa YKUTUIIHU TaBCUS KWJIAJIH.
YHuHr ¢ukpuya Kopuja Takaud STUITaH amMaiwii JacTypiiap acocuja umuiad
YUKWITAH  OJEKTPOH  axOopoT-TabIuM  PECypcH, axOopOT-KOMMYHUKAIIUS
TEXHOJIOTHsUIapu (paHWIaH Mabpy3a, aMaliuid, 1abopaToOprs, MyCTAKII TabIUMHU

TaIIKWJI ATHUII, OJIUN TabIUM HWKTUCOAMET HYHAIUIM TaynadajapuHu axOopoT-
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KOMMYHUKAIIUS TEXHOJOTUSIIIApUra OWJi KU3UKUIIUIADUHU SHAJa OLIMPUIN OujiaH
Oupra ¥3 kacOuit (haoJMATHHH camMapajIy amajra OIUPHUIITa XU3MaT KUJIa IH.

bynnan ramkapu I'.H.M6parumosa [3] “UraTepdaon ykutum meTommapu Ba
TEXHOJIOTUSJIApU  acocujia  TanabajJapHUHT  KPEATUBIUMK  KOOWJIMSTIApUHU
PUBOXKIIAHTUPHUI HOMJIM WIMHH HWIUAa WHTEP(AOT VKUTHII METOJjIapu Ba
TEXHOJIOTUsIIapu  EpJaMuja  TanaOajJapHUHT  KPEATUBIUK  KOOWJIHUSATIApH
IAKJJIAHTAHJIMK JapaKaCUHU PENpONyKTUB-TAaBAKKATUNIIMK, UKOAUN-U3JIaHUII Ba
HOBAaTOpJIMK OocKuwiapy Oyiinya TamIxXuciam  XamJa PUBOKIAHTUPUIL
Meroaukacu unuiad yukwirad. [llyHunrnek wHTepdaosn TabiuM METOJIapu Ba
TEXHOJIOTHUsIIapU acocua Tajabanapaa KpEaTUBIUK KOOUJTUATUHHI
PUBOXIAHTUPUIITHUHT HUHPOPMALMOH-METOIUK XaMJla YHH PHUBOMIIAHTUPHUIITA
WyHanTupuwiran uHTEPPAO] TabJIUM MYXUTUHU MIAK/UIAHTUPHUII FO3aCUJIaH
TPEHEPIIUK JTaCTypJIapu sIpaTUIITaH.

Ymby  oIMMIApHUHT  TAAKUKOTJIAPM  acoCaH  dJEKTPOH  TabJIUM
pecypciapuHu spaTUIl Ba yJapHU aHUK Ba TaOuil (¢annmapra TaaOUKura
Oarnnutanrad. Ammo ‘“TapMok TexHonorusiiapu” GaHuHU YKUTHUIL METOJUKACHHU
TaKOMWUIAIIITUPHUIITA eTapianda 3bTuoop Kaparunmarat. [y 6ouc, ymoOy dhanuu
3aMOHABUM YKUTUII BOCUTaNapu €pJaMuia TU3UMIIM TalllKWJI ATUII Ba YHJIAH
OKWJIOHA (hoMaaIaHuII Jo3apOIurnda KOJIMOK/Ia.

Tankukor Metogosorusicu.byrynru kynaa “TapMoK TexHoIoTHUsIIapU”
dbanura ouj MyTaxacCHUcCliap TOMOHHUJAH TaW€pjaHTaH TypJd XU JJICKTPOH
TaBIMMHUN pecypciapu MaBxyn Oyica-ma, amMmo aapc cu(aTuHH OIUPHUIIIA
ANIEKTPOH TabIUMUM  pecypciapaaH  (GoWgamaHUIl MEXaHU3MH  TYJIUFUYa
TU3UMITAIITApWIMarad.  [lemaroruk, TICHXOJOTHK  Ba  TICUXO(DH3UOJIOTHK
Tajgabiapra MocC Xo0Jijla DJCKTPOH TAabJIMMUN peCcypclapHH SpaTHIll, YJIapHU
VKUTUII METOMJIapu €pJlaMua TU3UMIAIITUPUIL aCOCHJIA JapClapHU TalllKWII
ATHUII MaKcaara MyBOGUK XUCOOIaHATH.

bupon Oup YKUTHUIII METOAM aKcapusAT XoJulapja Y3UHUHT Tyia IIaKJInaa

KyutanunManau. Opataa YKUTYBUM xap Oup Aapciia, HUHT LIAKJIUra MOC TYpJH
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XU YKUTUII METOJIAPH Ba TABJIUM BOCUTAJIAPUHU Y3apO MHTETpalMsIIaIl aCOCUA
Tamkuin dtaad. WHpopMaTuka TypKymura KupyBud (aHmapAaH, KyMjaaaH
“TapMok TexHoNorusiapu” (paHugaH Japc >kKapaéHUHH TAIIKHI 3TUIIAA YKUTHII
METOJIapu Kylujaaruya kKiaccupuKanusiiann makcaara MyBOGUK XucoOJaHAIM:
PENpPOAYKTUB; MPOIYKTUB TabJIMUM METOUIApU; YpraHWIA€TraH MaTepHAIHU
MyaMMOJIU 0aéH ATHII; KUCMaH-U3JIaHYBYWINK, KU SBPUCTUK; TAIKUKOTUMIHK [4,
8].

PenponyktuB ~ TapauM ~ MeTO[UIapM Y3 HaBOatMga — KyWHjaaruya
TaBcudIIaHAIN:

% Maspy3a — MabJIlyM BakT MUUAa KaTTa XOKMIArd YKyB MaTepUATHHU
0aéH >THII;

¢ Xukos — Oy YKyB MaTepHaIMHU YKUTYBUM KHUCKA BAKT MYMJA OF3aKU
Oaauui-TacCBUPUI METOIH;

% Tymyatupum - Oy y30K JaBOM OTYBYM YKHTYBYM TOMOHHIAH
KypcaTuO 0aéH ATUILHM aMalira OLIUPHUII KapaCHH;

¢ Hamorinm — xypcarum metoiapu. XKapaéH, xoauca, XxapakaTjiapHU
YCKyHa, TakpuOanap, TEXHUKABUH Ba TaXpuUOaBUN KypuiMmalap, KHUCKa YKYB
KMHOJIApY, aHUMaLUsIap Ba MOAeuIap €pAaMuia KypCaTUILHA Ha3apa TyTHIaH.

s AXOOpoTiaM MaTHJIApHH YKUII — KWATOO (MaTH) OWJIaH MYCTaKHI
UIIUIAII OPKAJIA SIHTH OMJIMMITApHU Arajliall.

PenponykTuB TabjiuM METOAWMHU IOKOpUIA KENTUpWIraH TaBcudra kypa,
“Tapmok TexHojoTusIapu” (aHUHU YKUTHUIIAA (PoiIamaHuIl MaKcaara MyBo(HK
JIeTaH XyJjiocara KeJaukK.

“Tapmok TexHomorusuiapu” ¢aHuga TypJId XWI TEPMHUH Ba Tabpudiap
MaBXyq OYnauO, ymap Oyinya TanmaGanmap Hazapuil Ownmmiapra sra OYiuiw,
aMaluil MalFyJIOTIapHA TYFpU Oakapuily, MaB3yra JOUp TyLIyHUanap Oyinua
TacaBBYp Xamja YJIapHH KyJjlalra oW KyHHKMa-Majlakajapra sra OVIuImMHHA

TAKO30 DTaJIH.
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bynnan tamkapu ymly ¢danna Tanabamap TapMOKHUHT YCKyHaBUM
BOCHTaJIapu TaBcu(uapyu OwjiaH Oupra yJapHUHT HWIUIANI TPUHLIUNN KaHJIal
DKAHJIUTUHYU (paKkaTruHa TacaBBypJa dMac, OalKu Ba WMHTEpIIpETaIus (HaAMOWHIII)
KWIYBYM JAacTypUil BOCHUTalap OpKaIM YpraHuluiapu Jo3uM Oyiaau. Yoy

BocuTayap cudaruga Www.canva.com, https://crello.com/, https://desygner.com/,

https://www.powtoon.com/,  https://knovio.com/  miarpopmMalapuHH  MHCOJ

KeJITUPUII MYMKHUH. YCKyHaBUM BOCUTAJIAPHUHI TaBcU(Iapy Ba UILIAII
OpUHIMUIUIApU Oyilmya OwymMra sra Oyirad, yHra Moc AacTypuil TabMHUHOTHHHU
TaHJaIllM Ba MILIANI KOouJalapu Oyinya manakara sra Oynmunuiapu yuyH GNS3
(Graphical Network Simulator), OPNET (Opnet Network Simulator), NET kabu
cuMyJaTopuiapaad ¢oiiasaHuIIIapy TaBCUs STUIIAIH.

Taxama Ba HaTwxkamap. Ilegaroruk TaxpuOa-CUHOBUHHU  YTKa3WIL
*Kapa€HUJa amalira OLUMPWITaH MNEeJaroruk SKCIEpUMEHTHUHT MyBaddakusaru,
ym0y >kapaéHia YHUHT TalIKWIMKA-TIEAAroruK >KUXATJIapuHU WHOOATra OJUIIN
3apypusTHHM Kypcaraad. LIyHMHr y4yH XaM MasKyp »XUXaTJapura anoxuia
bTUOOp KapaTwiau. Taxpuba-CHHOB WIJIAPUHU TAIIKWJ ITUII >kapaéuu HaBouit
JaBjiaT MeJaroruka HHCTUTYTHAArd mpodeccop-YKUTyBUMIAPUHUHT (UKpP Ba
MyJioXa3ajJapyuHu OMIMII OWJIaH TamKwi 3Tuinau. Taxpuba-cunoB unuiapu 2019-
2020 yxyB wunmma HaBowii maBnaT memaroruka WHCTHUTYTUHUHT ‘“UHDopmarnka
VKATUII METOAUKACH’ TablIUM WYHAIMIIK Tajabamapu ypracuja YTKa3WJaH.
Taxpuba Ba Ha3opaT rypyxJiapu yuyH xamu 40 Hadap Tanaba TaHiad oJUHIY.

Taxpuba-cuHoB naBpuaa mHbopmaThka GaHu MPOQPeccop-YKUTYBUUCH Ba
tanabanap Owrad “TapmMok TexHojorusuiapu” ¢aHuga YKUTUIAAUTaH MaB3yliap,
Iy coxara ouJ TylIyHuajap Oyiinuya cyx0aT Ba Ky3aTyBiaap oJuO Oopuiiu.
Cyx0ar Ba Ky3aTui HaTWxanapu yuyH 4 Hadap nHbopmaruka danu mpodeccop-
VkutyBuncu Ba 40 Hadap Tanada MIITUPOK STIU.

[Ipodeccop-yxkuTyBunIap TOMOHUAAH CYPOB HaTWXaJIapUIaH MabIyM

oynauku, 75 % YKUTYBUM Aapc Kapa€HuJa OKOpUJAard METOJ Ba BOCHTalapJiaH
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doitnananum  3apyp, 25 % wMycrtakun pasuiiga  (GodpanaHuil Ba KUHHMH
MaB3yJapHU Y3namTupuiiaa GoiinaaaHui MyMKUH 1€0 XucoOmaiu.

Tanabamap TOMOHMAAH CYpOB HaTWXajdapuaaH MabiayM OYiauku, 62 %
VKATYBYM Japc >kapaéHuja IOKOpUAard METOj Ba BocuTaiapjaH (ouganaHuIl
3apyp, 28% wMycrtakun papumiga  (poWmanmaHWIn  Ba  KAWWH — MaB3yJIApHU
V3namrupuniga GongasaHu MyMKIH 1e0 XUCcoOIaIIm.

Taxpuba-CMHOB HWIUIAPUHUHT yMymiIamTupyBun Oockuum 2020 #unga
OJIJUHTAaH  COHJIM  MabJIyMOTJAPHUHI  HATWXalapu  TaXJIWJI  KUJIUHUO,
YMYMJIAIITUPWIIA Ba YHUHT UIMOHWIMIUTUHMA TEKIMUpUI Makcaauaa CTbroIeHT-
duiep KpUTEPUACH ACOCHIA MATEMATUK-CTAaTUCTUK TaXJIWIM KWIMHIU. Ma3kyp

KpuTepusiiaH QoiiajaHuIia TaHJIaHMalap Y4YyH MOC Ypra KuaiMatiap

— 1 4n(x — X)?
X :HzniXi , TApKOKJIUK Kod(durnmentiapuau D, :Zl(r;—) Y3IamTupuIIn
i=1 i=1 -
X ¥
KYpCATKUYIApHHY aHUKIaua sca 4 % = - 100% — - 100% dopmynanapaan

doitnananunau. OJWHTaH COHJIM HATHXKalapra Kypa, YKATUII caMapaJopIuTHHUHT
Oaxomain Me30HU OupAaH KaTTaJIuTrd Ba OWJIMIN Japa)KaCUHUHT O0axoJjanl Me30HU
HOJIJIaH KaTTa dKaH. byH/IaH MabIyMKH, TakpruOa rypyxu KypcaTKAuiapyu Ha30pat
TypyXuJarujaaH 10KOpH.

Xucobuain HaTHUXKacura Kypa, TaxpuOa TYPyXUHHMHT ypTaya Y37alTUpHUII
KYpCcaTKU4Yu Ha30paT Typyxura HucOaTaH IOKOpW OKaHIUTH, sbHH, 9.2 % ra
OILTaHJIUTH MabIyM OVIau.

XyJgoca Ba Takaudaap. FOxopuna xentupubd yruiaraH BasudanapHu
OakapuIll yudyH YKUTYBUM (paHHU VKUTHUIIAA 3apyp METOJIapHU KYJall OuiaH
Oupra aHUMAIlMOH Ba  KyprasmMajud HAMOWHUII  OTUII  BOCUTaJApUIaH
doiinananumuan  Tanabd oragu.  KoMmproTep TapMOKIApUWHU  JIOWHXAJIAII,
MOHUTOPUHT KWIMII €EKU TaxXJIWJI KUIUII Y49yH TYpPJIUd XWJ BOCHUTAJIapJaH
doiinanaHuTHN, TapMOK WH(paTy3uIMacMHA BUPTyal THU3UMIIAD OpKaIu
MOJICJUTAITHPHUII TaCTypJIapuHu Kyimail onum BazudacuHu oknaiau. by sca y3

HaBOaTHIa, 3aMOHABUH YKUTHUIII BOCUTAJIApU/IaH (poiiiaaHuiira yHaamnau.
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Taknud sTwnran meron Ba BocuTanapiaH QoiinanaHud gapciap TamlKui
KWIMHCA, TAbJIUM cu(aTH ce3wIapin Aapakaa OIIHIIU, TaladamapHUHT “TapMoK
TEXHOJOTHsUIapu” GaHura KU3UKUIILIApU sHaIa

Anaduéraap

1. Abaykomupo  A.A., Typaes b.3. Hudopmatmka Ba axOGopoT
TEXHOJIOTHUSIJIApU  coXacuaaru Oyiakak MyTaxacCuC KaJpJlapHUHT KacOui
KOMITETEHTJIUTMHHA IaK/UTAHTUPUII Ha3apusich Ba MeToaukacu. MoHorpadus. —
Tomkent: “HaBpys”, 2015. — 174 6.

2. 3arBssunckuii B.U. Teopust oOyuenus: CoBpeMeHHas WHTEPIpETaIUs:
VYuebHoe mocobue AJisl CTYJIEHTOB BBICIIUX MEJArornyecKruX y4eOHBIX 3aBEICHUM.
M.: M3natensckuii ientp “Akagemus’, 2012. - 192 c.

3. Ubparumona I'.H. UnTepdaon YKUTHII METOIapyd Ba TEXHOJOTHUsIapU
acocuia TajabdaJapHUHT KPEATUBIUMK KOOWIMATIAPUHU PHUBOKIAHTUPHUIL //
[lenaroruka ¢annapu 6yitnua dancada qoxropu (PhD) unmuit napaxacuau onuii
yuyH é3unral aBropedepar. — Tomkent, 2017. — 39 0.

4. KanekeeBa T.T. TabnumHU axOOopOTIAIITUPUIN IIApOUTHAA OYiaxak
uHpOpMaTHKAa YKUTYBUMJIAPUHU Taul€piaml Ma3sMyHUHU TaKOMWUIAIITHPHUIIT //
[lenaroruka ¢annapu 6yitnya dancada nokropu (PhD) unmuit napaxacuau onuii
yuayH &3unral aBTopedepar. — Tomkent, 2019. — 52 0.

5. Jlyrpunnaes M.X. Onuii TabauM YKyB KapaéHUHU TaKOMUJUTAIITUPHUIIIA
axO00pOT  TEXHOJOTHUSUIADUHM  MHTETpalMsulalll  Ha3apusick Ba  aMalUETH
(MUadopmaruka Ba Tabuuii dangap muconunaa) // Ilemaroruka Qanmapu noxkropu
WIMHUH Japa)XxacuHu oJuil yuyi nuccepranus. — Camapkang, 2005. — 212 6.

6. MymunoB  b.b. Uudpopmartukaman amanuii Ba  JabopaTopus
MaIIFyJI0TIapy YIyH TEAArorvK JacTypUil TabMUHOT sIpaTwill Ba (oilgaraHuUII
MeTOoauKacu (akaJeMuK JIMICHIaApHUHT aHUWK danaap HyHaaumu mucoiuna) //
[lenaroruka danmapu HOM30AU WIMHA Japa’kaCUHU OJUII y4yH TUCCEpPTAIus. —

Tomxkent, 2009. — 177 ©.

https://nspi.uz 11


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

7. Mypanoa ®.P. Kaco-xynap komiexnapuna “Mudopmaruka Ba axoopoT
TEeXHOJOTHsUIapu” (aHMHU YKUTHIIAA JUAAKTHK YHAWHIapAaH (oiganaHuil
MEeTOAMKAacHHU TakoMuutamtupuin // Ilegarormka danmapu OVitmya dancada
noktopu (PhD) wmnmwuii nmapakacuHu oiuinl yuyH €3uiraH aBTopedepar. —
Tomxkent, 2018. — 46 0.

8. OmonoB X.T., X¥yxkaeB H.X., Manpsipoa C.A., Dmmuono D3.Y.
“Ilenaroruk TEXHOJOTHsUIAp Ba MEAarordk Maxopar’ napciauk. 65-0. TomkeHT —
2012.

9. llomnaceit W.II1. Tlemaroruka: 100 BompocoB - 100 oTBetoB. YueOHOe
nocodbue asg By30B. M.: Binanoc-tipecc, 2004.

10. CypornoB b.M. DexTpoH TabJiUM MyXHTHJIa aXOOpOT-KOMMYHHUKAITUS
TEXHOJIOTUSIIAPU baHuHU VKATULTHUHT METOJIUK TabMUHOTHUHU
takomwiamrrupul // Ilenaroruka ¢annapu Oyinya ¢ancada noxropu (PhD)
WIMHUH JTapa)XacuHU OJIMII YUyH €3miran aBropedepat. — Tomkent, 2019. — 52 6.

11. TaitnakoB H.W. Y31yKkcu3 Tabiaum TU3UMH YUYH YKYB aa0UETIApU SSHTU
aBJIOJMHU SPATUITHUHT WIMHA-ienaroruk acocinapu (Mabopmarnka Kypcu
mucommna) // Tlemarorvka danmapu TOKTOPU WIMHUNA JapakaCHHHU OJUII YUYyH
nuccepranus. — TomkeHnt, 2006. — 362 6.

12. ®unocoduckuii cinoBaps. S-uzn. // on pen. I[1.T.®dponosa. — Mockaa,
1987. —c. 278.

13. XapnamoB W.d. BocnurartenbHble (QYHKIUU METOAOB OOy4eHHUS.
Mo3zoHncoHa. — M.: Ilenaroruka, 1980.

14. Xaitutop A.F. Ymymuil ypra Tabiumiaa uHpoOpMaTHKa Ba XHUCOOJIAII
TEXHUKACH aCOCIIAPUHU YKUTHUIIIHA KOMITHIOTEPJIAMITUPHUIN HA3APUACH Xamjia
amamuétn // Ilemarormka QaHmapu MOKTOPH WIMHNA Japa’kaCUHU OJIAII YUYyH
&3miran apropedepar. — Tomkent, 2006. — 40 6.

15. lykuna I'.11. MeTtonpl 00y4eHHs] KaKk KOMIIOHEHT y4eOHOIro mpouecca.

Mo3zoncona. — M.:Ilemaroruka, 1980.

https://nspi.uz 12


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

16. FOnnmomeB M.A. Tapmox texuosoruscu acocuaa “Mudopmaruka Ba
ax0opoT TexHojorusiapu”® ~(DaHWHM VKUTHII CcaMapaJopJIMTHHUA  OIIAPHII
METOJMKACHHU TAaKOMWUIAIITUPHII (KacO-XyHap KOJUISKIApH Mucoauma) //
[Tenaroruka dannapu 6yitnya dancada noxkropu (PhD) wimuit napaxacuau oIl

yuyH €3mirad aBTropedepar. — Tomkent, 2019. — 48 6.

https://nspi.uz 13


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

INFORMATION TECHNOLOGIES IN FINE ARTS LESSONS
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Annoramusi. Ushbu magqolada tasvirlty san’at darslarida elektron ta’lim
resurslarining xususiyatlari, ularning yaratishga qo‘yiladigan talablar, tamoyillar va
baholash mezonlari hagida taklif va tavsiyalar keltirilgan.

AHHOTaHHH.B 9TOU CTaThbe MNpCaACTAaBJICHBI IIPCATOKCHNUA U PCKOMCHAAIINHN
M0  XapaKTEepPUCTUKAM  DJIEKTPOHHBIX  Y4e€OHBIX  PECypcoB Ha  YypoKax
M300pa3UTEILHOTO HMCKYCCTBA, TPEOOBAHUSIM K HX CO3[aHUIO, MPUHIUIIAM U
KPUTEPHUSIM OLICHKHU.

Abstract. This article presents suggestions and recommendations on the
characteristics of electronic learning resources in fine arts lessons, requirements for
their creation, principles and evaluation criteria.

Kalit so‘zlar: Tasviriy san’at, elektron ta’lim resursi, multimedia, audio,
video, animatsiya, talab, mezon, tamoyil.

KuroueBrbie cioBa: 11300pa3utenibHOE UCKYCCTBO, 3JEKTPOHHBIA yUEOHBIM
pecypc, MyJIbTHUMENHWa, ayAuo, BHJEO, aHUMAIUs, TPeOOBaHMS, KPUTCPUH,
IIPUHIOUIIBI.

Keywords: Fine art, electronic educational resource, multimedia, audio,
video, animation, requirements, criteria, principles.

Introduction.The introduction of modern technologies into educational
practice, including in fine arts lessons, opens up new opportunities. The task of the
modern school is to form the ability to act in a developing modern society, using

these new opportunities.
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All this makes us think about how to make the learning process effective in
accordance with the requirements of life. In modern schools, numerous innovative
technologies are used to solve this problem: the project method, learning in
collaboration, the “student portfolio”, individual and differentiated learning,
modular learning and others.

The application of these innovations is not possible without the use of new
information technologies. A teacher in fine arts lessons needs to make information
and communication technologies a new means of artistic and creative development
of students. Visual arts have always needed a colorful reproduction of material.
The role of figurative visibility as a means of transmitting information is
enormous. It is a computer, a multimedia screen, that becomes that informational
and visual teaching tool that allows students to approach the position of witnesses
of historical reality, while solving a number of educational and educational tasks.

Literature review.A great contribution to solving problems related to
information and communication technologies in training was made by both
Russian and foreign scientists: for example, such as the following: Gromov G.R.,
Gritsenko V.l., Sholokhovich V.F., Agapova O.l., Krivosheev O.A., Papert,
Kleiman G., Sendov B., Hunter B., Bondarenko S.V., Kovalenko N.D., Bukharina
M.Yu.,Vladimirova L.P., Gershunsky B.S., Greidina N.L., Dmitrieva
E.l.,Zakharova M.K. and Karamysheva T.V .

Research Methodology.The introduction of ICT optimizes the educational
process, modifies the traditional forms of presenting information, and provides
ease and convenience. Digitized photos and videos create the basis for developing
presentations for lessons. Computer educational programs in the form of a game
offer virtual visits to museums, art galleries, concert halls, provide an opportunity
to penetrate into the subtleties of the work of painters, composers, architects,
sculptors. Internet resources allow you to "find yourself" in the most interesting
places on the planet and find answers to questions that arise in the study of

theoretical disciplines. Interactive elements of training programs allow you to
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move from passive to active assimilation, as students get the opportunity to
independently model phenomena and processes, to perceive information not
linearly, but with a return, if necessary, to any fragment [2].

The use of digital educational resources allows you to significantly reduce
the time spent on presenting new material, makes it possible to get more out of the
work of children during school hours, organize extracurricular activities, develop
interest in the subject, and organize project activities. Informatization of theoretical
lessons is one of the requirements of the time [5].

When studying the history of the visual arts, students find it difficult to
comprehend information by ear. Very often, more precisely in most cases, teachers
of fine arts do not have enough visual material (reproductions, photographs, etc.),
therefore it is very effective to use a multimedia lesson. It is necessary to develop a
methodology for conducting multimedia lessons. Multimedia computer
technologies give the teacher the opportunity to quickly combine various means
that contribute to a deeper and more conscious assimilation of the studied material,
save lesson time, and saturate it with information.

The purpose of my teaching activity is to identify the possibilities of using a
computer in art lessons.

Since each lesson of B.M. Nemensky's program is built on the visual row,
using the capabilities of a computer and a projector allows you to open the closed
office space for children and immerse yourself in the world of art; provides an
opportunity to experience the role of an artist, designer and architect, without
requiring the availability of materials that are sometimes inaccessible to children. It
should be borne in mind that the computer will not replace the teacher, but only
supplements it [3].

As a result, | determined the forms of using a computer in art lessons:

1.use of media resources as a source of information;

2. computer support for the teacher's activities at different stages of the

lesson;
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3. organization of project activities of students;

4. use of the graphic editor "Paint", "Board with chalk" as a tool of artistic
activity.

In the course of her teaching activities, she found out that the use of media
resources as a source of information increases the interest of students in the work
of artists, trends in art, allows them to use in the lesson, in addition to works of art,
works of literature, music and folklore. But the use of such disks in full is
impractical, since often these bright and spectacular encyclopedias do not take into
account the age characteristics of children, the rules and laws of building the
educational process. Therefore, when developing a lesson outline, it is necessary to
take into account that, as a rule, it is advisable to use videos from these discs only
fragmentarily, immediately after the presentation of a new topic to reflect on the
knowledge gained or at the end of the lesson to consolidate them.

It is more expedient to create your own films, according to your script,
organically fit into the structure of the lesson. These include films - presentations,
slide - films and tests. The success of each application depends on the correct
definition of the place in the structure of the lesson, the appropriateness of use in
accordance with the goals and objectives, on the typology of the lesson [6].

Film - presentation (made using Microsoft Power Point) can be used in
lessons - lectures, conversations, disputes, travels, opening days. It will help to
interest children, retain attention, and not lose connections among the variety of
presented works and new concepts. The demonstration of the film is accompanied
by a lecture or commentary by the teacher. This assumes active communication,
there is an opportunity to ask questions and make the necessary digressions and
explanations, collectively review and discuss works of art. As a result, its own
multimedia library is created, as close as possible to the educational process
(Presentations created by the teacher) [8].

The collected material on the topic of the lesson, its structuring,

systematization, drawn up on a slide, reaches the goal set in the lesson. The
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presentation helps to combine a huge amount of demonstration material, freeing
from a large amount of paper visual aids, tables, reproductions, art albums, missing
items of the natural fund, audio and video equipment.

Lessons - presentations are widely used:

- while getting acquainted with the work of artists;

- when studying genres of fine art "Still Life", "Portrait", etc .;

- when studying topics on decorative and applied art "Dymkovo toy",
"Fabulous Gzhel", "Golden Khokhloma", etc [11].

Each presentation is an open didactic unit, which consists of several slides,
which the teacher can use in a given form or edit for his task. You can change the
style, add or subtract slides, edit texts and illustrations if the teacher wants to.
Students can also make certain changes to the presentation, that is, you can use the
editing of slides as an additional creative task for especially gifted students.

Thus, understanding is achieved not only through the word, but also through
the visual image. Such use of several channels of information perception at the
same time enhances the learning effect. In addition, together with providing
visibility, the presentation helps to organize knowledge. Students are clearly
presented with the logic of presentation, key concepts and their relationships.

As a generalization, consolidation, you can use the problem teaching method
in the form of test items using Internet resources. For example, the site
https://learningapps.org can create or use various assignments, tests, crosswords to
fix the topic (Show how to work in this program). Using the interactive
whiteboard, students can show their own answers. They can be used at the first
stage of the lesson, as a warm-up, “Art minutes” for repeating the material
covered, for creating a problem at the beginning of the lesson, in order to attract
attention, intrigue, and arouse a desire for further learning. At the end of the lesson,
they can be the final “chord”, when children will easily learn and name new things.
Displayed on the screen, these test tasks allow the use of evaluative teaching

methods, when the level of perception of the material, the degree of its
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assimilation, is determined by impressions, by emotions, by movement, by the joy
that they know it, they can and can ... Choice task (you must choose the correct
answer from the available ones); matching task (to establish a link in two lists);
task ranking (correct sequence).

But, the computer can be used not only by the teacher in preparation and
during the lesson, but also by the student in the process of his work. One of the
ways is the organization of project activities of students, designed in the form of a
presentation (Works of children on art) [10].

The topic of design work should be meaningful in its scope and feasible,
arouse keen interest. As a result, students have the opportunity, relying on their
own multimedia presentation, to reveal the issue vividly and attractively, defend
their point of view, and involve classmates in the discussion. During the
implementation of the project, students show the highest level of independence -
creative.

The computer in the art lesson can be used as a tool of artistic activity, using
the graphic editor "Paint", "Board with chalk". All children, including the weakest,
are not afraid to make mistakes, they work with interest, are active, and reckless.
Complexes, stiffness, stiffness, fear of the result disappear. Classes using a
computer develop perseverance, attentiveness, accuracy, develop finger motor
skills, which can have a positive effect on working with a pencil and brush. And
what is important, they come to the conclusion that it is possible to learn how to
operate a brush and get a result only if you have sufficient theoretical and practical
knowledge and skills in visual activity. Therefore, the study of the laws and rules
of the fine arts begins to be treated consciously and with a share of responsibility.
Compositions become more expressive and varied. The number of tasks completed
in the lesson increases. As a result, computer graphics classes allow children to
realize their creative potential in a new type of visual activity.

Analysis and results. As a result of pedagogical activity on teaching fine

arts lesson, | concluded that the range of using a computer in the educational
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process is very large: from using it as a tool of artistic activity, to methods of
presenting educational information. The advantages of using computer
technologies in teaching fine arts are obvious:

* acquaintance with any topic can be accompanied by the display of video
clips, photos;

» make extensive use of the display of reproductions of paintings by artists;

» demonstrate graphic material (tables, diagrams);

* "animate" the cards;

* “visit” the largest museums in the world;

* “plunge” into space and time;

* listen to recordings of songs;

* to intensify the educational process.

Multimedia computer technologies give the teacher the opportunity to
quickly combine various means that contribute to a deeper and more conscious
assimilation of the studied material, save lesson time, and saturate it with
information. The main success is the interest of students, their readiness for
creativity, the need to acquire new knowledge and a sense of independence. The
effectiveness of fine arts lessons using information and computer technologies
(ICT):

- positive motivation, creating conditions for obtaining educational
information from various sources;

- increasing the level of visibility;

- improving the productivity of the lesson;

- implementation of the project by students to create their own presentation.

Undoubtedly, a computer does not solve all problems; it remains only a
multifunctional technical training tool (TCO). The task of the teacher is to create
conditions for the cognitive activity of students in the classroom. Information and

computer technologies, in combination with correctly selected teaching
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technologies, create the necessary level of quality, variability, differentiation and
individualization of training and education.

Conclusion/Recommendations. Thus, the use of computer technology
allows you to change the educational process for a better, more comfortable side,
covering all stages of educational activity.
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Annotatsiya. Ushbu maqolada kompetensiyaviy yondashuv asosida
talabalarni obyektga yo‘naltirilgan dasturlash tillarini o‘rgatishga hamda ularning
dasturlashga oid kompetentligini shakllantirish bo‘yicha taklif va tavsiyalar
keltirilgan.

AHHOTauus. B 1aHHON CTaThe MPUBEACHBI MPEITIOKEHUN U PEKOMEHIAIIUN
06yLIeHI/IIO CTYACHTOB 06’LGKTHO-OpI/IeHTI/IpOBaHHBIM A3BIKaAM IIPpOIpaMMHPOBAHUA
Ha OCHOBEC KOMIICTCHTHOI'O ITOAX0Aa XU Pa3BUTHUIO MX HABBIKOB IIPOIrpaMMHPOBAHUS.

Annotation. This article provides suggestions and recommendations for
teaching students object-oriented programming languages based on a competent
approach and developing their programming skills.

Kalit so‘zlar: obyektga yo‘naltirilgan dasturlash, kompetensiya, amaliy
dastur, kompyuter.

KiawudeBble cioBa: 00BEKTHO-OPUEHTUPOBAHHOE IPOrPAaMMHUPOBAHUE,
KOMIICTCHLIMA, IIPUKIIaIHAA IIpoIrpaMmMa, KOMIIBIOTCP.

Keywords: object-oriented programming, competence, application program,
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Kirish. Oliy ta’lim muassasalarida talabalarni obyektga yo‘naltirilgan
dasturlashga oid kompetentligini shakllantirishni mavjud yondashuvlarini
takomillashtirish hamda informatika va axborot texnologiyalari sohasini
rivojlantirish masalalari dolzarb bo‘lib qolmoqda [1-4]. Ushbu muammolarning

yechimi informatika sohasida bo‘lajak mutaxassislarni tayyorlash uchun pedagogik
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tadgigotning metodologik xususiyatlariga muvofiq, dasturlash texnologiyalarini
o‘qitishning muqobil algoritmini ishlab chiqish lozim [5-7]. Buning uchun esa
avvalambor sohaga oid adabiyotlarning tahlilini o‘rganish hamda mazkur
yo‘nalishdagi tadqiqotchilarning ilmiy-tadqigotlarini tahlil etishni talab etadi.

Adabiyotlarning tahlili. Uzluksiz ta’lim tizimiga axborot-kommunikatsiya
texnologiyalarini joriy etish nazariyasi va metodologiyasi, elektron ta’lim
vositalarini yaratish va foydalanish metodikasi, o‘quv jarayonida Internet
texnologiyalaridan foydalanish usullari, masofadan o‘qitish texnologiyalarini
qo‘llash muammolari va informatika turkumiga kiruvchi fanlarni o‘qitish
metodikasini takomillashtirishga oid mamlakatimiz va Mustaqgil Davlatlar
hamdo‘stligida A.A.Abduqodirov, M.M.Aripov, R.Boqiyev, F.M.Zakirova,
M.H.Lutfullayev, A.Toylogov, U.Yu.Yuldashev, J.K.Nurbekova, S.B.Panyukova,
M.M.Abdurazakov, V.A.Kastronova, V.G.Jujjalov, S.A.Beshenkov,
T.A.Boronenko, A.G.Geyn kabi olimlar tomonidan ilmiy-tadgigot ishlari olib
borilgan.

Ammo ularning tadgiqotlarida dasturlash tillarini, Xxususan oybektga
yo‘naltirilgan dasturlash tillarini o‘qitish metodikasini takomillashtirish va ushbu
fandan talabalarning kompetentligini shakllantirishga oid tadgiqgotlar yetarlicha
ilmiy asoslanmagan.

Shu bilan birga N.A.Otaxanovning tadqiqotlari obyektga yo‘naltirilgan
dasturlash tillarini o°qitish uslubiyoti yuzasidan izlanishlar olib borilgan bo‘lsa-da,
uning tadqiqotlarida talabalarni obyektga yo‘naltirilgan dasturlashga oid
kompetentligini shakllantirishga yetarlicha e’tibor garatilmagan. Shu bois, ilgari
surilayotgan tadqiqot bugungi ta’lim tizimi uchun dolzarb hisoblanadi.

Ushbu muammoni yechishda dastlab kompetensiya, kompetentlik,
kompetensiyaviy yondashuv, xususan obyektga yo‘naltirilgan dasturlashga oid
kompetentlik va  kompetensiyaviy = yondashuv  tushunchalari  bo‘yicha

tadqgigotchilarning fikrlarini tahlil gilish lozim degan xulosaga keldik.
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Bu borada, xususan kompetensiya, kompetentlik, kompetensiyaviy
yondashuv  tushunchalari hamda o‘quvchi va talabalarning tayanch
kompetensiyalar asosida fanlardan ko‘nikmalarini  shakllantirishga oid
mamlakatimiz va Mustaqil Davlatlar Hamdo‘stligida, jumladan N.Muslimov,
Yu.M.Asadov, N.N.Narziyeva, N.Sh.Turdiyev, D.Sh.Temirov,
T.T.Shoymardonov, A.L.Andreyev, |.A.Zimnya, A.V.Xutorskiy, V.V.Popova,
Ye.V.Boyarova, V.A. Bolotov, M.E.Bershadskiy, V.l.Baydenko kabi olimlar
tomonidan ilimiy-tadgiqot ishlari olib borilgan. Ushbu tadgigotchilarning ilmiy
asarlarini tahliliga ko‘ra, quyidagi ma’lumotlarni keltirish mumkin.

Merriam — Webster lug‘atiga asoslanadigan bo‘Isak “Kompetensiya” termini
1596 yilda paydo bo‘lgan [8]. [.A.Zimnya ushbu so‘zni Aristotelning nomi bilan
bog‘laydi, u buni yunoncha “atere” — “kuch” so‘zi bilan bog‘ligligi haqida fikrini
bildirgan [9].

Ta’limda kompetensiyaviy yondashuvning vujudga kelishi tarixiga oid
materiallarni tahliliga ko‘ra, uning shartli ravishda to‘rtta davrga bo‘lish mumkin
[13]. Birinchi davr 1960-1970-yillarga to‘g‘ri keladi. Bu davrda ilk bor
“kompetensiya” va “kompetentlik” so‘zlari ilmiy adabiyotlarga kirib kela boshladi
[10]. Ikkinchi davrga 1970-1990-yillarni kiritish mumkin. Bu davr shunisi bilan
xarakterliki, kompetentlikning turli ko‘rinishlarida “tayyor bo‘lmoq”, “layoqat”
kategoriyalarining taqdim etilishi, shuningdek, “javobgarlik”, “ishonch bilan” kabi
psixologik sifatlarni qayd qilinishi e’tiborni jalb giladi. Uchinchi bosgich 90-yildan
boshlanadi. Bu davrda kompetentlikni ilmiy kategoriya sifatida ta’limda nisbatan
qo‘llash bo‘yicha tadqiqot ishlari bajarildi. Bu borada A.K.Markovaning (1993-
1996-yy) ishlarida mehnat psixologiyasi kontekstida kasbiy kompetentlik maxsus
predmet sifatida har tomonlama qaraladi. To‘rtinchi bosgich kompetensiyaviy
yondashuvni kasbiy ta’lim, umumta’lim fanlari standartlari mazmuniga Kkiritish
bilan bog‘langandir [13].

J.Ravenning 1984-yilda chop etilgan “Zamonaviy jamiyatda kompetentlik”

nomli asarida kompetentlikka keng ta’rif beriladi. Bu shunday hodisaki, “u juda
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ko‘p miqdordagi komponentlardan tashkil topgan bo‘lib, ulardan ko‘pchiligi bir-
biriga nisbatan mustaqildir..., ayrim komponentalar ko‘proq kognitiv sohaga
tegishlidir, boshqalari — emotsional sohaga tegishli. Bu komponentalar o0‘z-0°zini
samarali boshgarishda bir-birini to‘ldirishi mumkin” deydi [13].

[.A.Zimnyaning fikriga ko‘ra, zamonaviy hayotimizda giyinchiliklarning
o‘sib borishi tufayli insonlar turli vaziyatlarga tayyor bo‘lishi lozim. Biroq
kompetentli ta’lim insonlarga turli xil vaziyatlarda muammolarni hal qilishga
mo ‘ljallangan [11].

Bu borada N.Muslimovning fikriga ko‘ra, kompetentlik o‘quvchi tomonidan
alohida bilim, ko‘nikma va malakalarni egallash emas, balki mustaqil yo‘nalish
bo‘yicha integrativ bilimlar hamda amaliy harakatlarning o‘zlashtirilishidir [12].

N.Sh.Turdiyev, Yu.M.Asadov, S.N.Akbarova, D.Sh.Temirovlarning fikriga
ko‘ra, kompetensiyaviy yondashuv — bu “Competence” so‘zi“ to compete”
so‘zidan kelib chiggan bo‘lib, “musobagalashmoq”, “raqobatlashmoq”,
“bellashmoq” degan ma’nolarni Dbildiradi. So‘zma-so‘z tarjima qilinsa
“musobaqalashishga layoqatlilik” ma’nosini bildiradi [13].

limiy pedagogik, psixologik manbalarda berilishicha, kompetensiya,
kompetentlilik o‘ta murakkab, ko‘p qismli, ko‘pgina fanlar uchun mushtarak
bo‘lgan tushunchalardir. Shu bois, uning talginlari ham hajman, ham tarkibiga
ko‘ra, ham ma’no, mantiq mundarijasi jihatidan turli-tumandir. Atamaning
mohiyati “samaradorlik”, “moslashuvchanlik”, “yutuqlilik”, “muvaffaqiyatlilik”,
“tushunuvchanlik”, “natijalilik”, “uquvlilik”, “xossa”, “xususiyat”, “sifat”,
“miqdor” kabi tushunchalar asosida ham tavsiflanmoqda [13].

Kompetentlilik”, “kompetensiya” tushunchalari tavsiflarida quyidagi
holatlarga alohida e’tibor qaratiladi [13]:

* bilimlar majmuining amalda qo‘llanilishi;

» shaxsning uquvi, xislatlari, fazilatlari;

= amaliy faoliyatga tayyorgarlik o‘Ichovi;

= muammolarni hal etish, amalda zarur natijalarni qo‘lga kiritish layoqati;
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» shaxsning professional faoliyatini ta’minlovchi bilim, ko‘nikma,
malakalar yaxlitligi;

= faollashgan (amaliyotga tatbiq etilgan) o‘quv, bilim, tajribalar majmui;

= shaxsning maqsadli yo‘naltirilgan emotsional iroda kuchi.

Kompetensiya (lotincha “Competere” — yozishma, mos kelish) — bilim,
ko‘nikmalarni qo‘llash qobiliyati, umumiy turdagi masalalarni yechish uchun
amaliy tajriba asosida muvaffaqiyatli harakat qilish qobiliyati, shuningdek, ma’lum
bir sohada yuqori natijalarga erishish demakdir [16, 17].

Yugorida gayd etilgan tadgiqotchilarning fikrlaridan xulosa qgilib, obyektga
yo‘naltirilgan dasturlash va obyektga mo‘ljallangan kopetensiyaviy yondashuv
tushunchalariga quyidagi ta’riflarni keltirish mumkin:

1-ta’rif. Obyektga mo‘ljallangan dasturlashga oid kompetentlik — bu
obyektga mo‘ljallangan dasturlash tillaridan olingan bilim, ko‘nikma va
malakalarini amaliy dastrurlar yaratishga qo‘llay olishdir. Ya’ni obyektga
mo‘ljallangan dasturlar yordamida turli sohalarning faoliyatini avtomatlashtirishga,
ma’lumotlar bazasini boshqarishga va turli xil ko‘ngilochar dasturlar yaratish
tushuniladi.

2-ta’rif. Obyektga yo‘naltirilgan dasturlash tillariga oid kompetensiyaviy
yondashuv — bu o‘quvchi-talabalarga fagat dasturning imkoniyatlari bilan
tanishtirish va sodda hisoblashlarni bajarish emas, balki zamon talabiga mos
amaliy dasturlarni yaratishni o‘rgatishdir.

Tadqgigot metodologiyasi. Insoniyatning intellektual salohiyati oshib
borishi bilan dasturchilar oldiga qo‘yilgan masalalar o‘zgarib bormoqda. Dastlab
dasturlash tillari yordamida katta hajmdagi ma’lumotlarni qayta ishlash uchun
foydalanilar edi. Bunda dasturni yozuvchi ham, uning foydalanuvchisi ham
kompyuter sohasidagi bilimlar bo‘yicha professional bo‘lishi talab etilar edi.
Bugungi kunda esa amaliy dasturlarning takomillashuvi tufayli kompyuter bilan
ko‘proq uning apparat va dasturiy ta’minoti haqida tushunchalarga ega bo‘lmagan

foydalanuvchilari foydalanmoqgda. Kompyuter foydalanuvchilar tomonidan uni
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chuqur o‘rganish vositasi emas, ko‘proq o‘zlarining oldilariga qo‘yilgan, o‘z
faoliyatida tegishli bo‘lgan muammolarini yechish uchun instrument bo‘lib
golmoqda.

Foydalanuvchilarning ushbu yangi avlodni dasturlar bilan ishlashlarini
osonlashtirilishi bilan, bu dasturlarning o‘zini murakkablik darajasi oshadi.
Zamonaviy obyektga yo‘naltirilgan dasturlash tillari - foydalanuvchi bilan maxsus
qoidalar asosida munosabatni yuqgori darajada tashkil giladigan ko‘p sondagi
oynalar, menyu, mulogot oynalari va vizual grafikaviy muhitlardan tarkib topgan
interfeysga ega bo‘lishi lozim.

Bu borada N.A.Otaxanovning fikriga ko‘ra, obyektga yo‘naltirilgan
dasturlash — bu dasturlashning shunday yangi yo‘nalishiki, dasturiy sistema o°zaro
alogada bo‘lgan obyektlar majmuasi sifatida qaraladi va har bir obyektni ma’lum
bir sinfga mansub hamda har bir sinf gandaydir shajarani hosil qgiladi deb
hisoblanadi [14].

Shu bois dasturlashga talabni o‘zgarishi nafaqat tillarning o‘zgarishiga balki
uni yozish texnologiyasini ham o‘zgarishiga olib keldi. Shuning uchun talabalarni
kompetensiyaviy yondashuv asosida dasturlash tillarini o‘rgatish lozim hisoblanadi
[15].

Ayni paytda, oliy ta’lim muassasalarida obyektga yo‘naltirilgan dasturlash
tillari (C ++, Delphi va Java) yordamida ko‘plab amaliy masalalarni yechishga
hamda kompyuter xizmatlarini yengillashtiruvchi dasturiy ta’minotlar yaratilib,
ulardan keng ko‘lamda foydalanilib kelinmoqda [1]. Ushbu tillarni o‘rgatishda oliy
ta’lim muassasalarida talabalarga algoritm tushunchalari, xossalari, matematik
masalalarni algoritmlash, dasturlash tillari faniga kirish, obyektga yo‘naltirilgan
dasturlash tillari, ularning ishchi mubhiti, tuzilmasi, loyiha va modul tushunchasi,
tiplar, o‘zgarmaslar, o‘zgaruvchilar va standart funksiyalar haqida ma’lumotlar,
chizigli, tarmoglanuvchi, takrorlanuvchi jarayonlarni dasturlash, massivlarga oid
masalalarni dasturlash, prosedura va funksiyalar bilan ishlash, grafik va

mul’timedia imkoniyatlaridan foydalanish, ma’lumotlar bazasini boshgarishga
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mo‘ljallangan ilovalar yaratishga oid bilim, ko‘nikma va malakalarini
shakllantirishga garatilgan.

lImiy-izlanishlarimiz natijalariga ko‘ra shuni guvohi bo‘ldikki, ya’ni
uzluksiz ta’lim tizimida foydalanilib kelinayotgan fan dasturlarini, o‘quv
qo‘llanma va darsliklarning ta’hliliga ko‘ra, yuqorida qayd etilgan mavzularning
aksariyatlari umumiy o‘rta ta’lim maktablari va akademik litseylarda o‘rgatilib
kelayotganini guvohi bo‘ldik. Ushbu mavjud muammolarni bartaraf etish uchun
oliy ta’lim muassasalarida obyektga mo‘ljallangan dasturlash tillariga oid asosiy
tushunchalarni emas, balki amaliy dasturiy mahsulotlar yaratishga yo‘naltirish
lozim. Buning uchun esa quyida taklif etilayotgan algoritm asosida talabalarning

dars va darsdan tashqari o‘quv faoliyatini tashkil etish lozim (1-rasmga garang).
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7

Magqsad: Talabalarning dasturlashga oid kompetentligini shakllantirish ]
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[ Natija: Talabalarning dasturlashga oid kompetentligi shakllanadi ]

1-rasm. Talabalarni algoritmlashga oid kompetentligini shakllantirish
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Ushbu taklif etilayotgan algoritm talabalarni obyektga yo‘naltirilgan
dasturlashni mustagqil ravishda o‘rganishga, lozim bo‘lgan qarorlarni qabul gilishga
garatilganligi bilan ahamiyatli hisoblanadi.

Shunday qilib kompetent bo‘lmagan metodlar (talabaning axborot beruvchi
suhbat, an’anaviy nazorat ishi olish kabi usullar) o‘rniga talabalarda turli
kompetensiyalarni shakllantirishga garatilgan metodlardan foydalanish lozim.
Buning uchun talabalarga dasturlashga oid qo‘shimcha adabiyotlardan, Internet
tarmoglaridan axborotlarni izlash; axboroti ortigcha yoki yetishmaydigan
masalalarni yechish; axborotni tartibga solish; ehtiyoj uchun amaliy dasturlar
yaratish; axborotni analiz qilish va umumlashtirish; muhokama va bahs-
munozaralar o‘tkazish; amaliy loyihalar ustida ishlash; guruh bo‘lib amaliy
loyihalar bajarish kabi topshiriglarni berish kerak bo‘ladi.

Kompetensiyani shakllantirishga garatilgan topshiriglar nafagat o‘quv, balki
hayotiy asoslarga ega bo‘lishi lozim. Fikrlaydigan talabada “Bu ishni nima uchun
qilishimiz kerak?” degan savol tug‘ilmasligi lozim. Bu faqat amaliyotga
bog‘langan ma’lum mavzularda ishlatiladigan bo‘lib golmasdan, balki hayotiy
vaziyatlar asosidagi muammoli masalalar qo‘yilishi kerak.

Ma’lum sohada faoliyat ko‘rsatayotgan inson, shu soha bo‘yicha o‘zining
bilim va ko‘nikmalarini baholay olmasa, o‘zining faoliyatini nazorat gila olmasa,
shu soha bo‘yicha kompetent mutaxassis bo‘la olmaydi [13]. Shunga ko‘ra,
talabalarni oliy ta’lim muassasalarida o‘z-o‘zini nazorat gilishga o‘rgatish, o‘z
vaqgtida xatolarni bilish va uni bartaraf etish, paydo bo‘lishi mumkin bo‘lgan
muammolarni oldindan ko‘ra olish va uning yechimini topish, o‘zining o‘quv
ishlaridagi ijobiy jihatlarini baholash va umumlashtira olishi kerak.

Bunday ko‘nikmalarni shakllantiradigan masalalarga “xatoni toping”,
“xatoni o‘ylab toping”, olingan natijani turlicha usullar bilan tekshiradigan

topshiriglar keltirish mumkin. Bu esa talabalarning fanga oid olgan bilim,
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ko‘nikma va malakalarini amaliy dasturlarni loyihalashga yo‘naltirish orqali
kompetentligini shakllantiradi.

Tahlil va natijalar. Talabalarning obyektga yo‘naltirilgan dasturlashga oid
kompetentligini shakllantirishga qaratilgan tajriba-sinov ishlarini o‘tkazish
jarayonida amalga oshirilgan pedagogik eksperimentning muvaffagiyati, ushbu
jarayonda uning tashkiliy-pedagogik jihatlarini inobatga olishi zaruriyatini
ko‘rsatadi. Shu bois, mazkur jihatlariga alohida e’tibor qaratildi. Tajriba-sinov
ishlari 2019-yilda Navoiy davlat pedagogika institutining “Informatika o‘qitish
metodikasi” ta’lim yo‘nalishida ta’lim oluvchi talabalar o‘rtasida o‘tkazildi.
Tajriba va nazorat guruhlari uchun jami 72 nafar talaba jalb etildi.

Tajriba-sinov  ishlari uch bosqichda olib borildi: ta’kidlovchi;
shakllantiruvchi; yakunlovchi. Tajriba-sinov ishining ta’kidlovchi bosgichida
talabalar bilan obyektga mo‘ljallangan dasturlash tillarining asosiy xususiyatlariga
oid suhbat va kuzatuvlar olib borildi.

Shakllantiruvchi bosqgichida taklif etilayotgan algoritm asosida tajriba
guruhiga mashg‘ulotlar o‘tkazilib, talabalarning o‘zlashtirish samaradorligini
baholash uchun quyidagi mezonlar ishlab chigildi: motivatsion; kognitiv;
texnologik; kreativ.

Yakunlovchi bosgichida tajriba va nazorat guruhidagi talabalarning
natijalarni ishonchliligini tekshirish magsadida Styudent-Fisher Kkriteriyasi asosida

matematik-statistik tahlili gilindi. Mazkur kriteriyadan foydalanishda tanlanmalar

: - 13 : - ..
uchun mos o‘rta qgiymatlar X=HZniXi, tarqoqlik  koeffitsiyentlarini
i=1

4
D, Zn,(x, X)" , o‘rtacha kvadratik chetlanishlarni 7, =,/D,, Vvariatsiya

i=1

ko‘rsatkichlarini &, ___, baholashning ishonchli chetlanishlarini A,

k”f

o‘zlashtirish ko‘rsatkichlarini aniqlashda esa A4 % 100%—— 100%

mIi"f:l

formulalardan foydalanildi. Hisoblash natijasiga ko‘ra, tajriba guruhining o‘rtacha
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o‘zlashtirish ko‘rsatkichi nazorat guruhiga nisbatan yuqori ekanligi, ya'ni 12,4 %
ga oshganligi ma’lum bo‘Idi.

Xulosa va takliflar. Xulosa qilib aytganda, talabalarni obyektga
yo‘naltirilgan dasturlash tillaridan kompetentligini shakllantirish bugungi axborot
texnologiyalari sohasida muhim ahamiyat kasb etadi. Chunki barcha sohani
boshqarish, elektron to‘lovlarni amlga oshirish, matematik va igtisodiy masalalarni
hisoblash, kompyuter va mobil qurilmalari uchun dasturiy mahsulotlarni tayyorlash
va masofadan turib ma’lumotlarni o‘zaro almashish uchun samarali amaliy
dasturlarni ishlab chiqgish talab etiladi. Bularni benihoyat obyektga yo‘naltirilgan
dasturlash tillar orgali amalga oshirish mumkin. Shu sababli oliy ta’lim
muassasalarida  talabalarni  obyektga yo‘naltirilgan  dasturlash tillaridan
kompetentligini shakllantirish uchun dastlab fan dasturlarini takomillashtirish
hamda yangi avlod darsliklarini yaratish muhim hisoblanadi. Shu bilan bir gatorda
talabalarning mustaqil o‘quv faoliyatini tashkil etish tizimini takomillashtirish
lozim. Buning uchun esa talabani kreativ fikrlashga yo‘naltirilgan amaliy
topshiriglarini berib borish va ularni yechimiga amaliy yordam beruvchi o‘qitish
algoritmini ishlab chiqish talab etiladi.

Shu bois talabalarni obyektga yo‘naltirilgan dasturlash tillariga oid
kompetentligini shakllantirishda yuqorida keltirilgan algoritmdan foydalanishni
tavsiya etamiz. Ushbu o‘qitish algoritmi talabani mustaqil ravishda ishlashga va
tanqidiy fikrlashga yo‘naltiradi. Buning natijasida talabalarning kompetentligini
shakllantirishga erishish mumkin.

Yugorida olib borilgan statistik-tahlillardan aytish mumkinki, oliy ta’lim
muassasalarida  talabalarni  obyektga yo‘naltirilgan dasturlash tillaridan
kompetentligini shakllantirishda taklif etilayotgan alogoritmdan foydalanish uchun
ommalashtirish mumkinligiga asos bo‘ladi.
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IMPUMEHEHMUWSA TEOPUU YN CJIOBBIX PAJTOB J1JIs1
JOKA3ATEJIBCTBA PABEHCTB, UCCJIEAOBAHUSA HA
CXOIMMOCTb HECOBCTBEHHbBIX UHTEI'PAJIOB 1
HPUBJINKEHHOI'O BBIYNCJIEHUSA 3BHAYEHUSA @ YHKIIUN

IIupumoB Axpam IInpumoBn4
HHoyenm Hasoutickozo eocyoapcmeenno2o nedazoeuiecko20 UHCMumyma,
Kanouoam hu3uxko-mamemamuyeckux Hayk, ¥Y3zoexucman

MaparoBa ®@apus3a A3aMaTOBHA

Cmyoenm Hasouiickoeo 2ocyoapcmeenHo20 nedazo2uiecko2o uHCmumyma,
V36exucman

AHHOTanMs: Marepuan CTaTbd pPacCUWTaH Ha CTYJIEHTOB TEXHUYECKUX

CHEUaIbHOCTEH, OJHAKO OYAET IOJIE3eH BCEM, KTO HUHTEPECYETCS TEOopHeu
HECOOCTBEHHBIX MHTETpalioB. [Ipencrasiser coboil pekOMEHAAIMKU B BUJIE 3a7a4 U
MMPpUMCPOB HJIs ITIOATOTOBKH K 9K3dMCHAM, IIPAKTHYCCKHUM 3aHATHAM, KOHTPOJBbHBIM
U pyOeXHBIM paboTaM, BBINOJHEHUS AOMAIIHUX 3adaHuil. Marepuan paboThl
MOXKET 6I>ITI> HCIIOJIB30BaH IPCIogaBaTC/LIMAU, BCAYIIUMHA IIPAKTHYCCKUC 3aHATHA.
ABTOp mnmpcarojiaract, 4ro 4uTarcjib BJIAACCT OCHOBHBIMHU IIOHATHAMH TCOPHUU
OECKOHEYHO MAaJIbIX U OOJIBIIINX BCJIMYMWH, UX CPAaBHCHUA, PAa3JIMIYHbBIMHA crnocodamu
BBIYUCJICHUSA ITPCACIIOB.

Abstract: The article is intended for students of technical specialties, but it
will be useful to anyone interested in the theory of improper integrals. It provides
recommendations in the form of tasks and examples for preparing for exams,
practical classes, control and milestone works, and completing homework. The
material of the work can be used by teachers who conduct practical classes. The
author assumes that the reader knows the basic concepts of the theory of
infinitesimal and large quantities, their comparison, and various ways of
calculating limits.

AHHOTaIII/Iﬂ . MaKOHaHI/IHF MaTrepuain TEXHHUK MYTaxXaCCHUCIINKIIAp

Tanabanapu y4yH MYJDKaJUIaHTaH, aMMO a)XpajiMac HHTerpaiap Haszapuscura
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KM3UKKaH Xap Oup kumu yuyH Qoinanu Oynagu. WMmTtuxonnapra, amanui
MAaIlIFyJIOTJIapra, Ha3opaT Ba 4Yerapa HWIUIApura TauéprapivK Kypull, Y
BasuanapuHu OaXapuIill YIyH Bazudanap Ba MUCOJIIAp MIAKINAa TaBcusuiap. M
MaTepraiapyd aMajiuil Mamryjaotiaap onub OopaauraH YKUTYBUMIIAp TOMOHUIAH
KYJUTAaHWIAIIA MyMKUAH. Myamiud, YKyBUM YeKCH3 KHMUMK Ba KaTTa MUKIOpAAru
Ha3apUSHUHT aCOCUM TYILIyHYalapura, yJIapHUHT TaKKOCIallJapura, yerapajlapHu
XUCOOIAIIHUHAT TYPJH YCYJIapUTa dra SKaHJIMTMHU TabKUJJIaiau.

Keywords: signs of convergence, radical, improper integral, the sign of
D'alembert, Cauchy integral sign.

KuiroueBrble ¢j10Ba: MPU3HAKU CXOJAUMOCTH, PAJUKAIbHbBINA, HECOOCTBEHHBIN
uHTerpal, npusHak Jlamambepa, mHTErpaibHblid npusHak Kormm.

Kanut cy3nap: sxuHnuk Oenruiapu, pajukai, axpaiMmac HHTerpad,
JpanemOept O6enrucu, Ko naterpan oenrucu.

BBenenue. Psabpl—BaXxHbI anmapar MaTeMaTHYECKOTO aHAN3a, JArOIIUN
BO3MOXHOCTh PEIIECHHUS] MHOTHMX BOIPOCOB Kak CaMOro aHalin3a, TaKk U €ro
MIPUJIOKEHUM. BhIUMCIEHNE HHTETPATIOB, HE BBIPAKAOIIUXCS YEPE3 DJIEMEHTAPHbIE
byHKUMKU, WHTErpupoBaHue AuQPGepeHIIUATBHBIX YPAaBHEHUM, COCTABJICHHE
Ta0JIHIL JIOrapu(PMOB ¥ TPUTOHOMETPUYECKUX (DYHKLMIA, TpeAcTaBiIeHUE QYyHKLIHM,
XapaKTEPU3YIOIIUX CJIOKHBIE SIBJICHUS, B BUJIE CYyMMBI MPOCTBIX FAPMOHHYECKHUX
KOJIEOaHHI — TaKOBBI MPUMEPHI 3a/1a4, UCTIOJIb3YIOIINX arapar psIoB.

Teoputo psI0B MOXKHO MPUMEHUTh M K MHTErpupoBaHuio (yHkumid. Eciu
QyHKIMSA f (x) pa3noKuMMa B PaBHOMEPHO CXOJSIIMiiCA Ha oTpeske [a,b] psn, To

%,
UHTETpan _[ f (x)dx, Tme a<x <X, <b, 4acTO TakKe JIETKO IIPEACTABIACTCS B BUIE
X
cxomdmerocs psana. Pasymeercs, M HEONPEACIICHHBIE HWHTErpajbl MOKHO
BBIUUCIIATh C TOMOIIBIO PA3JIOKEHUS B Psi TMOABIHTETPAIbHON (QYHKIIMH C
MOCJEAYIOIIUM MHTETPUPOBAHUEM 3TOTO psAnd. TakuM MyTEM yAAETCS BBIUYHCIUTH

PSI MHTETPAJIOB, HE BBIPAXKAIOUINXCS Yepe3 dJIEMEHTapHble (PYHKIMHA B KOHEUHOM
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BUJE, a TaKXe pAJ HEKOTOPBIX MHTErpajoB, BBIUMCIEHHE KOTOPBIX APYTUMHU
crioco0aMu MpeICTaBIsIeT 3HAUNTEIbHbBIE PU3HAKOM TPYIHOCTH.
OcHoBHast 4yactb. JlocTaTOYHbIE NMPU3HAKK CXOJUMOCTH PSIOB MOYKHO

UCIIOJIB30BaTh I J0Ka3aTelbCTBa paBeHCTB Buaa |jm f (n)=0. JdeicTBUTENBHO,

n—o0

YKa3aHHOC PaBCHCTBO B CHIIY HCO6XOI[I/IMOI‘O I[Mpu3HaKa CXOOAUMOCTHU 6y,ZIeT

BCPHBIM, €CJIU CXOOUTCS P Z f(n).
n=1

Wmeer Mecto u Gonee cuimbHoe yrBepienue. Ecim pan S 1) ¢
n=1 n

IHOJOXUTCIPbHBIMKU H  MOHOTOHHO Y6BIBaIOH_II/IMI/I YJICHaAMH CXOAHUTCA, TO

lim f(n)=0- T@OpI/IIO YUCJIOBBIX PAAOB MOXHO IIPUMCHATL W OJISI WCCICOOBAHUA

n—o

CXO0JUMOCTH HECOOCTBEHHBIX HHTCI'paJIOB C OCCKOHEYHBIMH npcaciiaMu.

I[eﬁCTBHTGHBHO, B CHIIY HHTCTPAJIBHOI'O IIPpU3HAKA Komu necoOCTBEHHBINM

WHTETpaI J. f (x)dx u psang Zf (n) cXOOUTCA WX PACXOASATCI OQHOBPEMEHHO, €CIIH
a

n=1
TONBKO PYHKUHUS f (x), IPUHUMAIOIIAs B TOUKAX Xx=n, n=212.., 3Ha4eHUs f (n),

COBIIAJIAIOIINE C YJICHAMH Psija, TOJOKHUTENIbHA TIPU X > a U MOHOTOHHO YOBIBaeT
JUISL JOCTATOYHO OOJIBIIUX 3HAYCHUH apryMeHTa.

JInst mpuONIM>KEHHOTO BBIYUCIIEHUS 3HAaueHUs QYyHKIUU f(x) B TOUKE Xg
MOKHO MCIIOJIB30BaTh cieayromuin npuemM. DyHKOHMO f(x) pacKiIaiblBalOT B
CTEMEHHOW psii. B MOMydeHHOM pa3lIoKEHUHM MOJIAralT X =X,. 3aMETUM, s
BbIYHMCIICHUS f(X,) C HYXHOH TOYHOCTBIO OEpyT HEOOXOAMMOE YHCIIO €ro
HAYAJIbHBIX WIEHOB. Tak, HampuMmep, Uil BBIYMCICHHS arcsin(l/10) ciaexyer
GYHKIUIO arcsinx Pa3lIOKUTh B CTEMEHHOW psj (MO CTEmeHsM X), a 3aTeM

IIOJIOKUTH B HEM x =1/10.
HOJ’IBSYSICB A0CTAaTOYHBIMM IIPHU3HAKAMHU CXOAWMMOCTH YHCIIOBBIX pPAOOB C

IMOJOXUTCIbHBIMHY YJICHAMHU H Q)YHKHHOHEIJIBHOI‘O psAaaa, IMOKAKEM BbIYMCIICHUS
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MMpeaciioB, JOKa3aTCJIbCTBO TOXKICCTBA, BEIYUCICHHA HECOOCTBEHHBIX HHTCI'PAJIOB,

HpI/I6J'H/DKCHHOe BBIYMCIICHHUSA 3HAYCHUA (l)yHKI_[I/II/I C IIOMOIIBIO PAOOB.

Ilpumep 1. Jloxaxem, 9T0 |jm % =0, a>0.

n—oo

n n+l

3nech f (n) :%, f+ ="

CXOAUMOCTDH C ITOMOIIBIO ITPU3HAKA I[aﬂaM6epa:

n

= a
CocrtaBuM psif Z—I U HCCIIEyEM €ro Ha
n!

n=1

. f(n+1) . a™n! ] a
= _— = _— = _— O < 1.
p=lim = =M ~lim
a" a"
Tak kak psii ¢ 00ITUM YICHOM o CXOaUTCs, TO |im —= 0.
" n—o n!

[MpuBeném perreHre STOro NpuMepa Ha nmpukiaaHoM makre Maple.

Calculus 1 - Limit Methods *
File Edit Rule Definition Apply Rule Understood Rules Help
Enter a function
Function |a’\n,|’n! Variable |n at |inFinit3-' Direckion -
n
i —
n = e gl
I ™
_ n' =T
S 2l v Show Hinks Gek Hink
n = e
|: Bm n)
)t T
P
fim w2 Constant Identity |
n —= ca
(n 5_{-"! = H:| Constant Multiple
o
n "‘rg‘a.mw zl Sum Difference
oo
of Produck Quokisnk
Fme w2l
Hn — o
=0 Paower Change
I'Hopital's Rule Divide by zero
Factor Rewrite
Exponential | Matural Logarithm |
|4:trig> - |<hyperbolic> -
|<arctrig> - |<archyperbo|ic> -
Undo Mexk Step All Steps Close |

OTCIO,ZIa CJIeayeT 410, HUKEC IPUBCACHHLIC IIPUMEPLI MOKHO PCIIUTL 3THUM

MCTOOIOM.

Ilpumep 2. JlTokaxxeM paBeHCTBO |jm

n—o0

2

nﬂ
EoD
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o0

C
OCTaBMM DSIJI nzll [(3n) T

Za n HCCIICAYEM Cro Ha CXOOAUMOCTL C

n

nomMoieo npusHaka Komwm: |im4y/a, =|im ITokaxxem, 4TO IpeneNn paBeH

e ae (31

00 00 n
HYII0. JIJIs 3TOT0, B CBOIO 0Yepe/ib, PACCMOTPHM s Y b, =’ Gl
n=1 n=1 -

OH cxoautcs

no npusHaky Jlanmambepa, Tak Kak

(n+1)"(3n)! _1n (1+1/n)"

lim

3 Ganin@Ene2) ~

n+1 — -
lim =55 =lim =55

CnenoparenbHO, OOIMI uneH paga » b, CTPEMHTCS K HyIIO MPHN — oo,
n=1

OTKYJa |jm =— =0. A TaK Kak |jm 1/a, =0<1, To, mo npu3Haxy Ko, psi Za

n—o (3 ) nN—o0 n=1
cxonutces. OTCro/la BBITEKAET, UTO MpEAEa €ro OOIIero 4ieHa paBeH HYJIo, T.C.

AaHHOC PaBCHCTBO CIIPABCIJINBO.

Ilpumep 3. UccrnenyeM Ha CXOAWMOCTh MHTErpal Iﬁe‘xdx.SaMeTHM, 4TO
GyHKIHA  f (X) =+/xe* =+/x/eX HempepblBHA W MOJOXUTEIbHA IAX>0 W

A/ N
MOHOTOHHO YObIBaeT, Hanpumep, st X >1. CocTaBUM psiJl Z—n . OH cxoauTes no
n=1

f(n+1) . n+le" 1

npusHaky Jlamambepa, Tak kax |jm ——<1 N3 cxomumoctu

Im~—¢q ~lm-w

pAada BEITCKACT CXOAUMOCTD JdHHOI'O MHTCIpaJia.

FT(x+1) dx

Ilpumep 4. UHccnenyem Ha CXOAMMOCTb HWHTErpal j = rae

[(x) = Iax‘le‘“da - raMMa-(yHKIHSI.
0

r'(x+1)

JlokasxeM BHaydaje, 4TO NOJIbIHTErpajibHasg (QYHKIUS ———- MOHOTOHHO
X

yObIBaeT Mmpu X —>+oo. C 3TON LEIbI0 BOCHONB3YyeMCSl MPUOIMKEHHON (HOpMyJIoit
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o I'(x
[(X) #v27 x*Y% ™ (x >+),  O3HAYAIOIIECH, qm% —1 npu X >+
N2 X7 e

'(x+1)
Orcrozma ciemyer, 4To Ipu OONBIIMX 3HAYEHUAX apryMeHTa X (QyHKIusS ———

Bener ce0s (B CMBICIE  MOHOTOHHOCTHM) TakK ke, Kak  (yHKIus

/2”_ Xx+1lze—x X
-~ =\2r—-, KoTopas yObBaeT mnpu Xx—>+o. CrenoBarenbHO, M
X e
'(x+1)

(QyHKIMS ———— HauuHas C HEKOTOPOIO 3HA4YEHHA 4 MOHOTOHHO YOBIBAET IpH
X

X—>+00.

BOCHOHBE}yeMC}I TCIICPb H3BCCTHBIM AJIAraMMa - (bYHKIII/IH PaBCHCTBOM

I'(n+1)=n! ¥ JOKaXXEM CXOJAHUMOCTD psiaa

P

N = n”
JleficTBUTENBHO, OH CXOAUTCS 1O NMpU3HaKy JlamambOepa, Tak Kak

. a., 4. (n+DHmn" . n ) 1
N+ —_— = e :—<1-
Inlm a, In'ﬂ] (n+1)"n! Inlm n+1 e

N3 MOHOTOHHOTO YOBIBaHUS MOABIHTETPAILHON (DYHKIIMM M CXOJUMOCTH

psana (1) BEITEKAET CXOAUMOCTh IAHHOTO HECOOCTBEHHOT'O MHTErpaia.
¢ dx
Ilpumep 5. 1lpencraButh B BuAE pana GyHkuuwo F(x) = j%
) Inx

IIycth Inx =y, Torma x=¢€, a dx=e’dy;

2 n Inx 2 n
=[In|y|+y+y—+...+y—+..} =(In|lnx|+|nx+|2n X+..+In X+...j-

X Inx_y Inx 2 n Inx n-1
ax = Ie—w:j 1 1+y+y—+...+y—+... dy:j 1+1+1+...+y +..|dy =
Inx 1y y 2! n! y 2! nl

2.21 nn! ) 207 n.n!

1 1 Inx-1 In®x-1 In"x-1
|l —— ot — ... :In|Inx|+ + ot +...Paznioxenue
2.2 n-nl 1.1 2.2 n-nl

HMECT MECTO A X >0, x=1.

Hpumep 6. Berauciuts 4/e ¢ Tounoctsio 1o 0,00001.
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B pasnoxenun ¢pyHKIUU e* monaraeMm x =1/4:

et —14 1y 21 + 31 + 41 SR
47470 3 4 a

Ecnu B3saTh msTh wieHOB 3TOTO psina (m=4), To ommOKa BBIYUCICHUA HE

oyner npessimats 0,00001:

X 4+1 l

Ry < gt = < <0,00001
H4+1-x) 45-4!(5—4j

[ToncuuTaB CcymMMy TMSITH BBIMMCAHHBIX BBHIIIE YJIEHOB psia, MOJIYyYUM
{/e ~1,28403

MOoOXHO caenaTh BBIBOJ, YTO C MOMOIIBID PSAJIOB MOXKHO PELIUTh 33/1a4u,
BCTPEUAIOIINECS B MAaTEMATUKE U APYTUX HAyKax
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TABJIUM )KAPAEHUHU OIITUMAJI BOIIIKAPHUIII AMAJINI
MACAJIACU MATEMATHUK MOJEJIN

CyBonoB QM OMoOHOBUY
Haeouti oasnam nedazocuka uncmumymu 0oyenmu
Haeouui, Y36exucmon

Kypaxkynos Toaud ToxupoBu4
Hasouti oasnam nedazocuka uncmumymu 0OKmMopaumu
Haesouti, Y36exucmon

AHHOTauMs. Makoyiaia TabJiUM >KapaHUHU ONTHUMAJl OOIIKAPUIITHUHT
MaTeMaTUK MOJEIu Kapaidaau. Takmud 3TriaéTraH MaTteMaTUK Mojel EpJaaMuja
OIITHUMAJI 6OIHKapI/IHIHI/IHF TC3KOP XapakKaT MacajaCu KapaJII/I6, KUCKa MyIJdaTaa
OeJIrMiIaHral TpaeKTopus OYilMya OXMPIrH HyKTara YMKMIIHUHT aMajiuil Macajacu,
oMM oIl xapaéHu cudaTuaa MOASIIAIITUPUIITaH.

AHHOTaIIl/Iﬂ. B cratne paccMaTpuBacTCad MaTCMaTU4YCCKass MOICIIb
nporiecca oOydeHusi. C MOMOUIBIO TPHUJIaraeMoil MaTeMaTUYeCKOM MOAENbIO
paccMaTpHUBaeTCsl 3ajlada ONTUMAJIBHOTO YIPABJICHUSI MO OBICTPOJCHCTBHUE, Kak
INpUKJIagHasd 3aJa4da IIOJTYyUYCHHUSA 3H&HI/II>1, T.C. 34 KpaTqaﬁLuee BpEMs 110
3aJJaHHOMY TPACKTOPHIO ITIOIIACTh B KOHCYHYIO TOYKY.

Abstract.The article discusses a mathematical model of the learning
process. With the help of the supplied mathematical model, the problem of optimal
control in terms of speed is considered as an applied problem of obtaining
knowledge, i.e. to get to the end point in the shortest time along the given
trajectory.

KaauT cy3aap. ontuman OOMIKapHIIL, TAhJIUM KapaéHUHHU.

KiarwueBble cj10Ba. ONITHUMAIBHOE YIIPABIICHHE, MPOIIECC 00yUCHHUS.

Keywords. optimal management, learning process

Anadouéraap Taxjwid. /[uaakTuk cuctemMaiapHu OOLIKapHIIl MyaMMOJIapy
Ba TabJIUM )KapaéHJIapI/IHI/I MAaTeMaTUK MOJACIUIAIITHPHUIN MCETOIJIAPHUHU SAPaTHII

noupacuna JI.I1.JIleontses, O.I'.'oxman, P.B.Maiiep, H.®.Tans3una Ba Oomkanap
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M3JIaHUIIIApUHU  KenTupuil MyMkuH [1,-3]. By Taakukotnapaa onui YKyB
IOPTJIApUIArd TAbJIUM >Kapa€HJIapUHU ONTHMaJ OOIIKAPUIIHUHI O0ab3u aMaiui
Macanagapy, XyCcycaH, ONTHUMall YKyB peXacHHH MIUTA0 YUKUII, VKYB KapaéHu
MabIyMOTJIApUHU Yiyaiil, Oepuirad Ba Y3NalITUPUITaH YKYB MaTepualiu XaXKMU
opacujgarn OOFJIAHUMII MOJENW, YKyB MaTepHald XaKMHHM  KBaHTJIALL,
OolIKapyBa TECKapH ajloKa MPUHIMIIK Ba OOIIKa Macaanap.

Tabnum xapaHiiapyu TaIKUKOTHIA, OOIIKAPUIITHU (ONTHUMAa EKU TacTypHUil)
aMaluii MacaJaCMHUHI KYyWWJIMIOM Ba EUYWIMIIM, JAacTiiad YpraHwiaérrad
JKapaCHJIapHU TU3UMIIM TaxXJIWJI KWJIUII, CYHTpa OOIIKapyB TYy3WJIMACHUHU
(GbyHKUHOHAN QaoJUATUHU SpaTUIIaH OouuIaHaau. Arapja sipaTwiirad OOuIKapys
Ty3WJIMacu OYMK CHUCTeMa OYynuO, Xeu KaHJail PUBOKIIAHUII KOHYHUSITUTA 3ra
Oynmaca, y Xxonjna OOLIKApYB Ha3apUSCHUHUHI CUCTEMalu EHAOUIYB NPUHIUIH
OWJIaH MMUTALMOH MOJEIUIAIITUPUIIT METOIapy KyJutanwiaau. LIlyHUHT yuyH Xam
TaBJIUM >Kapa€Hu CHUHTapU MXKTUMOUN oOBeKTIap(>kapaéHiap) aHaIW3 Ba CHHTE3
MacajalapyuHyd EUYUIIHWUHI MaTeMaTUK MOJICJUIAPUHU SpaTHUlll, OOIIKapyBHHUHT
ANEKTPOH XyKymaTra YTUII >Kapa€HHJa pakamyid HMKTUCOJIMETHUHI €YUMUHU
KyTa€Tral MyxuM Myammosapaad 0yiub xucoOmaHau.

bomkapunia KyjutaHuIagurad MaTeMaTuK MoJieuiapaa y3rapyBunjapHUHT
Typau KypuHunapuaan dongananunanu. bynapmaan Oab3uimapu CHUCTEMaHUHT
XO0JIATUHU udoanaian, UKKUHYWIAPU YUKUII TapaMmerpiapu OYViuO, HaTHKAHU
udonanaca, ydyHuuigapu OOIIKApyB TabCcUpJapuaup. AskpaTuiraHga Oy
y3rapyBuuiap OSK30T€H Ba DOHJOTCH y3rapyBumjiapra OyiIuHaaAu. OIK30TCH
y3rapyBuuiap, yJapHUHT KUMMaTH TallKapuJaH aHUKJIaHaId Ba OSHJOTEH
y3rapyBuuigap 3ca CHUCTEMaHUHT WYKU KapaCHIapuHU udoaiam ydyH 3apyp
Ooynaau. bormkapys mapameTpiiapy SK30T€H Y3rapyBUYMIIADHUHT OUp KUCMU OY1uno0,
YIIAPHUHT Oepuiuil KuiMatiapu(BakT Oyitmua Oy y3rapyBUWIApHU Y3TrapuIlM)HA
MEHEeXepiap Y3rapTupuo, YUKUITHA KePaKId TOMOHTa OypHIIN MyMKHH[4].

Makonana TabIUM JKapEHUHU  CHCTEMAlIM  EHJONIYB  NPUHLMUIINACA

aCoCJIaHTaH (i)YHKHI/IOHaJI TYSWJIIMACHUHHU ApaTUII Bd YHHHI' XOJIATUHU JHHAMHK
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TaxJIMJI KWIKIIAA ONTUMaj OOIIKApUII MOJEIMHHU MIIA0 YMKHUII Y4yH Hazapuiu
U3JaHUIITIap 0O OOpUITaH.

Taagkukor meroposorusicu. TabnnMm Myaccacamapuiard yYKyB KapacHu,
WKTUMOUM COXaHMHI MabJiyM OO0BeKTH cudaTtuga “YKyBun Jap - axOOpOTHH
KaOyJ1 KWTyBUMJIap Ba “YKUTYBUM JIap - axOOpOT MaHOAmapuaaH TAlTKWI TOTTaH.
AManuii MacallaHMHI yMYMTabJIUM MaKTaOJllapy MHUCOIHMIATU XYCYCHUH XOJIU
Kapajranjaa, TabJuM KapaCHUHUHT (YHKIHOHAN Ty3WJIMacu Oup KaTop
VOKTUMOMM-TICUXOJIOTUK KUCMJIApJaH TalIKWJ TONraH Oyiu0, YHUHI (DyHKIIMOHAI
daonusaTH Ty3uJIMacu KeJITUPWITraH (pacMra Kapasr). AJloXujia KUCMIIap opacujia
y3apo axO0opoT ajaMallMHYBM Ba YJIApHHUHI ¥y3apo TabCcUpU Xamja cudar Ba
MUKJIOPUI TmapameTpiapu(Xoiatiapi)Hid JAUHAMUK OaxoJjiall  TaJKUKOTHUHT

acocuu MakKCaauaup.

Kupum

—_—2 Tab I RapaéHn :
I | §
"ViuryBun" ) "Viyean" )
{MyTaxaccHce YKHTYBUMHIHT YKYBHHHHHT IOKTHMOHH
TeJaroruK MaxoparH Ba ICHEQIIOTHK IapaMeTpIIapH v
kac6mt ranabuarmirn) (wofmnar, mpm;m:omm( ==

XK.

Vikyeuinninr cndar K¥p carrimapi UHKHI
(wazapuit Sunumnap)

| |

VR YBUOIHIT MIKZ0P 10T K¥P € ATTHYIIAPI

v

(amanuft manavanap)

Teerap amKa

Hazapuit Owimmra sra Oynum Ba yHH aMalUIMd KYyJlal OWITUIIHU
TAaKOMMJUIAITYBU OpAacHard BaKTHM TaKCHUMIIAII MOJEIMHU OOLIKapyB jKapaéHU

oOBekTH cudaTumaa Kapamus.
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Ucranran OMIMM WMKKA KUCMJIAH TAIIKWJI TOMraH OYnuO, Hazapuil OuauMm
(“armk wHGOpPMAIKA’) Ba YHU aMaNHETIa KYJUlaid OMIAI KYHUKMAacH — ‘“Maraka’
naH ubopar Oymamu. Manaka, Oy yCTaMOHIMK, SBHH Y3WJa MaBXyl Hazapuin
OMJIMMHM MaKcaJra SpUIIUII YU4yH KYJJ1ail OMIHIIIaH HOOpaTaup.

X(t) — YKyBuMHHMHI U BakTAard WHFWITaH MabIyMmMoTiapu (“aHUK Hazapuiu
ommmiap”) xaxmu Oyicun, Y(t)- TYmiaHTaH Hazapuil OWJIMMIIApHU aManETIa

KYJUTail OJMII Maslakajlapu XaKMU OYJICHH, TbHH YKUTYBUM TOMOHHAaH OepuiraH
MaTE€pUaJIHA YKYBUMHUHI TYUIYHHIIM, MacaJlaHW €4YuIl Ba MyXOKaMa KWJIWLLI;

(t,t +dt) - BakT opanuFuga OMIMM OJIMINTa KeTraH BakT Oupnuruau U(t) Owtan

oenrumnaimMms.
Tabumitkn OmnmuM onum XaXMUHUHT X(t + dt — X(t)) Yenmum (xymaiummm,
ommuiM), yAHra kerran U(t)dt Bakrtra Ba srauranran Y(t) Mamakara mpomop-

nuoHan oynanu. Jlemax,

dxt) |
T k,-u(t)y(t), (1)

Oynpa k >0 x0d3p(UUMEHT YKyBUMHMHI WHIUBHIyan (LIaxXCHi) KOOMIIMSATHIA
Ooormuk. by Baktma OWIMMHMHT VCWIM, yHra KerraH Bakr (1—u(t))dt
srajutanranOunuMm  X(t) Ba Y(t) mMamakara mpomoprmonan Oynmaau. Jlemak , ¥3-

V3UJaH MabJIyMKH

? —k, (L-u(O)x(O) y (). 2)

k,>0 xod>pduuueHT xam Imaxcuii KoOWATra OOFIIHK. S}KyB‘II/I KaH4ua Te3

Majiakara sra Oyica, myH4ya y Kynm Ouiaau Ba amaija Kyjuiaid omaau. bunumuu
KaH4a Te3 y3JIallTUPCa, IIIYHYA TE€3JIMKIA aMaJIMK KYyJUlad OJIUII [IaKJUIAaHHAIH.

(1) TenrmamanwHr VHT TOMOHUWTa (akar OJJAWH OJWHTAaH Ba MacajaHu
eUMILIa KYUIaHUIM0, Majlakara ailjlaHrad TYJIMK OMIIMMIIap TabCUP KUIIAIu.

[0,1] opamuknan Gapua t yuyH Y(t) yHKIUsS KuiMaTHHA TaHIA0, TAbIUM

*apa8HuHU OOIIKapuIl MyMKUH. MIKKUTa XyCycuid X0naT yuyyH aMajiuii MacaiaHu
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Kapaimus. 1- XoJI, KaHJal KWInO Te3nMKia X, OmnmuMm Japakacd Ba Y, Majakara
spummmm  MyMKuH? bomkada KmiauO aliTraHia KHACKAa BakTaa (pa3oBHi
TEKMCIUKHUHT (X,,Y,) HyKTacugaH (X,Y,) HyKTacura yTHID MyMKHH? 2- XOII,
KaHgail Kuin0 KucKa BakT Wuuaa(Te3auKaa) Oenruinanrad (3apyp Oynaran) Ominm

X@KMHIa sra Oynuul, SbHM X=X, TYFPHU YM3UKKA YMKUID MyMKHH. MKKknnanran

Macana: OepwiraH BakT JaBOMHUJAA, KaHAall KUIMO KaTTa Xaxmaard Ouianmra
SpUIIUIT MyMKHH. VIKKMHYM XOJ Ba yHra WKKWJIAHTaH Macaja (MKKUJIaHTaHIUK
MaTeMaTHK JacTypjamra Moc OyiaraH oaguid MabHOJA TYIIYHUJIAAH) YIyH
XapaKaTHUHT ONTUMAaN KaHal ONTUMAaJl TPACKTOPUSICH MOC KEJIUIITUHU KapanMus.

V3rapysumunapay Kyinaaruda amMamrupunt 6unan Z =K, - X, w=Kk, -k, -y
(1) — (2) TeHrIaMa aH HOMabJIYM KO3(PPHUIIMESHTIAPCH3

dz dw
—=uw, —=(1-u)z-w 3
o m (1-u) (3)

muddepeHnan  TeHrnamanapra sra OynamMu3. Y3rapyBUMJIApHM — YHM3UKJIA
AJIMAlITUPUIIHA KEATUPWITaH YCYJIH, Xap Oup YKyBuM OWMIMM Ba MaJlaKaCUHUHT
OowIKa YII4OB OMPAUTHUIa YTKA3WIAILIUTa SKBUBAJICHTIUD.

1 Ba 2 xommapHUHT eunMH, sTbHU U(t) OOIIKapyBHUHT HT SIXIITH KYPUHHILIN

onTUMall  OOIIKAPYBHUHI  MaTeMaTUK  MeToajlapu  €paamuja,  aiiHaH
JI.C.ITOHTpATMHHUHT MaKCUMYM MUHIKUIN €pAaMuaa Tonuaaau|[S].
bupunun Macanaga (3) cuctema yyyH MakCUMyM MNPUHUUIUIAH MabIyMKH

TE3KOp TabCUP OYIUIIM MYMKHH OYNIraH TOpU30HTaN 4n3uK (U =t)Ba BepTHUKAI
y o y 21 "
(u=0) Tyrpu un3uk Oyitnua éku xycycuit euum W=2(U = §) napaboiia 6yiinya.
XapakaT TpaeKTOpusAcH (MyHAJIUIIIN) Zg >W, [a XapakaT BepTUKaJl TYrpu

9u3MK Oyimad z,<W, Ja ropusoHrayn Oyiiao, t?=w na mnapabona oyiinua

itynamamn. {z° >w} Ba {z° <W} xap 6up coxa OViinad GurTamaH Kym OyiMaraH

BEPTHUKAJI Ba TOPU30HTAJ ONTUMAJ TPACKTOPHUS OPATTUFH YTaIH.
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Perynsap cuHTe3 Xakugaru TEOpEMaHH KyJiad KypcaTUIl MYMKHHKH,
ONTUMAJI TPASKTOpHUsS KyhWumaru kypuHuima Oymamm [5]. Hactma® ‘“‘acocuit
ityHamunr” ra ynku6 W=z’ mapabonaraua Gopunaau, (U=0) BepTukan Oyiinab

¢ku  (U=1)ropuszoHTan TYFpU YU3MK OYinald, cyHrpa MUYTHUHT acocHid
1. .. . ,
kucmu (U :g) OVitnab yrumamm. Arapia oxXWpu HyKra mapabona octuma €rca,

acocuil MyHanumgaH TymuO yHTra ropu3oHTan Oyiinuya Oopunaau. Arap OXUpru
HyKTa napa0ona yctuja €rca, TPACKTOPUSHUHI SKYHJIAHYBUM KUCMHU BEPTUKAJ
opamukna Oymamu. Xycycwi xonma W, < Zé <W, <z} Oyarasma, onTHMan

TpaekTtopusi Kyimaaruuda Oynamau. Jlactnma® acocwii iyHamumra yukuO, (U =0)

1
BEPTUKAJ TYFPH YU3UK OYiiinab mapabomaraya 6opuiaau. Cyurpa (U :§) acocuit

nyHamui Oyitnad (Zo;zg)HyKTanaH (\/W X Wl) HyKTarada xapakartiianaau. Huxost
(u=1) ropuzonTan OyitIad OXUPTH HyKTara YNKUJIaIH.

2 — XoJja, ONTUMAl TPACKTOpUsUIAp Maxkmyacuman (Z,;W,) Oonutanrud
HYKTaJaH OOILIaHYBYH HypJI1ap HyKTacurada (5 W), W, W, <+
MHMHHUMAaJ BaKT Tanad KWIyBUM TPaeKTOpus TaHnaHaau. bynna z, <2z, onrtuman
W, =7,(z,—Z,) TpaekTopus BEpTHUKal Ba TOPH3OHTA OpAIMKIApIaH HOOpaT
oynau.

2, <2z, Oynranpa lezf/ 4 ontuMmain, TpaekTopus W =2z’ acocuii
iynammm 6yitnad (z,;z;) HykrajgaH (21/ 2:2? [ 4) mykraraua Yyramm. Z, Oounum
X@KMHU KaHWIMK KYT SrajjlaHca, UIyH4Ya KYI BakT OyiraHaa acocuil HyHamuil
Oyitnad cuimKUIN Kepak, OyHaa 2/3 BaKTHU MajakaHW olidpuiinra Ba 1/3 BakTHU

Hazapui OWiMM urumra capdaanaay.

Taknu¢g Ba Hatwkamap. OntuMan VKUTHII TPACKTOPHICH ACOCHMA

y4acTKacu y4yH OJMHTraH U :5 KUMUMaTHU (MUKIOpPHHM) TakpuOaH IIyHJal
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udoganam MyMKUH: OUTTa Mabpy3aJaH KeWHH 2 Ta CEMUHAp YTKa3uil kepak 15
MUHYT TymryHTupumra, 30 MUHYT MacanaHu euumira capdianaau. MaremaTHK
MozeNl €pJaMHlia OJIMHIAaH HATIKIApD TabiAUM >KAPAEHWHUA ONTHMAaJ TaIIKWJ
KWIKII 3MIEPUK TacaBBypra TYJIUK Moc kemanu. LllyHunraex, monen €paamuaa
BaKT OMPIUTH COH KUAMAaTUHUHT (1/3) Kucmu Hazapwii OWIMMHN omupwiira, (1/2)
KHUCMH OXUPTH Mabpy3ajia OepwiraH Marepuaira KeTaau(ceMuHapiapaa KanTta
UIIaHMac/IaH).

Acocuil WyHanum Oyinad Xapakarna, sS’bHH YKyB Xapa€HUHUHI acCOCH
BaKTH/Ja MacaJlaHW TYUIYHTUPHUII Ba €UYHUINTa BAaKTHU OMNTUMAaJ TaKCUMJIAHUIIU

Oapua YKyBUMJiap YuyH OWp Xuia Oynajau, yJapHUHT Imaxcuil koddduimenTiapu

k,Ba Kk, mapra Oornmk Oynmaran xonna. Jemak, (1) — (2) yKuTHIIHN GOIIKAapHII

XKapa€Hu MoJenH OMp KaTop aMalui KypcaTMalapHU pakamiid KYpUHUIIIA OJIUII
UMKOHUATUHM sipaTamu [6-8]. Bynma VkyBumma wmapxyn OynraH OwinM Ba
MaJjaKaHWHI XQ)KMHUHH YII4all yCyJulapura aHUKJIMK KHPUTHILTa X0KaT KOJIManIu.
Onuuran  kypcatkuwiap, cudaru xuxartgan (1) Ba (2) TeHriamanapra
KEITUPUJIIUTaH MyHOCA0aTHH TYJIMK KaHOATIAHTUPA/IH.

Xyaoca Ba Takiau@aap. by eunMiapHUHT amanuéraa KyJUIAHWIUIIA
VKATUILI CU(ATHHU OLIMPaAu Ba MNPOPEeccOop-YKUTYBUMIAPHUHT MUHHUMAI VKYB
coarjapyu IOKJamacuja TablIUM Myaccacacu OUTHUPYBUWJIAPHUHI OWMIMMHHH Y30K
MyJJlaTra CakJaHUIIMHN TabMHUHJIAWIH.

OntuMan OOWIKAPUITHUHT TakiAW( ATHIAETTaH MaTEMaTUK MOJENH
épaamua Hazapuil OwiuM Oepulll Ba yHM aManuéria KyJjulaidl OWIUINHU Y3uja
HAMOEH JTraH TMeJaroruK >kKapaéHHW OepuiraH BakKT OpaJIMFU]A ONTUMAI
peXaJallITUPUILHU aBTOMATJIAIITUPUITAH CHUCTEMAaCHHU Ty3ulaa (oiiaamaHuil
MyMkuH. UIyHMHrAek, KeaTHpWiIraH MOJAEN ONTHMajd OOLIKapHUIl MOJENN
cudartuga TabIuM KapaCHIAPUHUHT TYpJiM OOCKMUJIapu paxOapiapy TOMOHHUAH
TabJIMM MEHEKMEHTHHHHI aHajM3 Ba CHHTE3W OuiaH OeBocuTa OOFIHMK OYynraH

aMaJum MacajajJapHi €YUl Y4YH HMKOHUAT ApaTaau.
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BYJIAKAK HTHOOPMATHKA YKUTYBUNJIAPHU TAUEPJTAIIIA
AXBOPOT-TABJIMM MYXUTJAPUJIAH ®OUJIAJTAHUII
METOJAUKACHU
Py3ueB Payp AxmanoBuu
Haeouti oasnam nedazocuka uncmumymu 0oyenmu
Hasoutl, Y36exucmon

Hopo6exoB Azamat OcTaHaky/J10BHY
Hasouu 0aenam nedazo2uka uHcmumymu masny OOKmMopaHmu
Haesouti, Y36exucmon

AHHOTamus. YOy Makosiaga Oynakak HHPOPMATHKA YKUTYBUMIIAPHU
Taiépnainiga ax0opoT-TabIuM MyXuTiIapujaH GoiganaHuIl aJrOpUTMHU Ba yIIOy
MyXHTIaH (oWgamaHuIl METOAUKACH, YHHUHT  camMapajopiuK  Japa)xacu
KEJITHPHIITaH.

AHHOTamusl. B craTthe TpeACTaBI€H  allOPUTM  HCIOJIb30BAHUS
MH(OPMAIIMOHHO-00pa30BaTENbHBIX CpeAd B OOydYeHMM Oyaylmux yuduTenen
uHOOPMATUKA UM METOJMKA UCIOJIb30BAaHUS JTOM Cpelbl, YpPOBEHb €€
3 PEKTUBHOCTH.

Abstract. The article presents an algorithm for using information and
educational environments in teaching future teachers of informatics and a
methodology for using this environment, the level of its effectiveness.

Kaaut cy3nap: wundpopMatvka, axOOpOT-TabIuM MYXHUTH, aJTOPHUTM,
HNuTepher.

KawueBbie cjoBa. wuHbopmaTHKka, HHPOPMAIMOHHO-O00pa3oBaTeIbHAS
cpena, anroput™m, UHTEpHET.

Keywords. informatics, information-educational environment, algorithm,
Internet.

Kupum. AxOGopoT TexHoJOTHsIapu CcOXacu XKajal cypbariap Owuiad
pUBOXJIaHUO, TakoMuuTamuO Oopa€traH OYryHIM KyHJa TabIUMHH axOopoT-

TabJIUM MYXHUTHU aCOCHAA TAIIKWJI 3TUI, YHUHT MA3MYHUHH TabJIUM OJIyBUHJIAPD
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OHTHMTra TYJIAKOHJIM CUHTIUPHUII 10i3ap0 Myammo cudaruaa kyrapuimokaa[l].
3amMoHaBUH axOOpPOT-TabJIUM MYXUTHAA YKUTHIIHUHI MyaMMOJIA yCYyJId ax00poT-
pEeLENnTUB Ba PENPOYKTUB METOJIapy OuiaH OMpraaukaa KeHr KyJulaHwiaau. by
MyXWUTJla OHJIalH TapTHOJa TabJIUM Ma3MyHMHM TaKAUM OTHUII, TabIUM
OJyBUMHUHT OMIMII (HaoNMUATUHM OOIIKApUII Ba HA30paT KWIMII BOCHUTAIApU
cudartuaa GoiamaHmIIaIN.

QoiitananyBul HYKTaul Ha3zapuJaH TaXJWI KWilaauraH Oyicak, axOopoT-
TabJUM MYXUTUHUHT OWpMHYM HaBOaTAa, TApMOK MIDKO3JIapura y3apo
MabIyMOTJIAp aJIMAIIUII, Xamja BHUPTyall MYJOKOT KHWJIMII UMKOHUHH SpaTuod
OepyBun axO0poT Maructpaiu Bazudacunu yraiinu. Hatuxana, axo0opoT-TabiauM
MYXUTHUHHUHT TU3UMUIAH (Oii1ajiaHuII kapaéHu yUyH UHTEPAKTUB MYJIOKOT r03ara
Kenaau. byHaa TabauM OepyBUM Ba TabiIUM OJyBUM OUp-Oupu OuiiaH OOFIHMK
baonusaTHU, nuddepeHnranIamraliug TaMOVUJIIAPUHH, yJIapHUHT
WHIUBUIYAITATHHN XUcoOra OJITaH XOJja WHCOH Ba TEXHUK WMKOHHUSTIAPHU
ONTHUMAJI aMaJjira OIIMPHUILIHU XaM/1a MYJIOKOTaH (hoiialaHUIIHU Ha3apa TyTaau.

AXOOpOT-TabIUM MYXUTUHUHT UMKOHUSITIIADU aHbaHABUN KOFO3 acOCHUIaru
MMKOHUSTIApAaH aH4ya IOKOPHU, YYHKH KEHI KyJaMJard TabiuM JacTypJIapuHU
V3MalTUpUII Ba amajira OIIMPUUIHU TabMHMHIIOBYM YKYB pexa, ¢aH €Ku YKyB
KypcH Oyiinda mactypiap, yCiayOuil KyJulaHMmanap, SJEKTPOH JAapClUKIap, BUIECO
JaBxanap, TaKIMMOTJIAp, MYCTakuJ Oakapuill ydyH TOMIIMPUKIIAp, yira
Bazu(aap, ypraTryBum AacTypiiap, dJIEKTPOH TpeHaxEpap, y3-Y3uHu 0ax0JioBUU
caBoJuiap, Teciap, han €ku YKyB KYpCHHU YPTaHUIN XaMJa Ha30paT WUILIapUHHA
Oaxapuin Oyiinya yciyOui TaBcusjiapHU KamMpal onraH, MIHTepHeT TapMorujaru
web-caiit éku web-niopranra JKoWIAIITHPUITaH, TU3MMJIAIITHPUITAH Ha3apuii-
amanuii pecypc xucobmanagu. Illy Gouc OyryHrM TabiauM THU3UMH YUYYH SIHTH
3aMOHAaBHI ax00pOT-TabJIUM MYXUTJIApHU KOPUM  ATUII  TaBJIUM
MyaccacaJapuHUHT acocuil Basudanapunan Oupu Oynubd, pecrnyOIuKaMU3HHUHT

Oapua TabauM Myaccacajapuaa HTEpHET TapMOFM OpKajdu axO0opoT-TabiIuM
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MyXUTIapuaad GougaIaHUI KOPHUM ATHITaH. AMMO YJIapHHM YKyB >XKapaéHura
YKOpHUI 3T OYiinYa KaTop CaBOJUIAp OYMK KOJIMOK/IA.

Xy, OyryHru KyHAAard TabliUM MyacCacalapuHUHT YKyB JKapaéHuaa
ax00pOT-TabJIUM MYXUTHHUHT (poManaHran XoJja TabJIUMHU TAIIKWI STUIIHUHT
axBoOJM KaHnaad, Oy coxazard IOTYK Ba KaMUWIHMKJIAp HUMajlapjaaH uoopar, ¥3
€YMMHUHHU KyTa€TraH KaH/1ail MyaMmMoJiap MaBxya?

ANaOMETIAPHUHT TAXJIWJIM. 3aMOHaBUM axOOpOT-TABJIMM MYXUTHHUHT
TaBJIMM TU3UMHJA KYJUIAHUIIM TYLIyHYaJapHU XaM Ma3MyHaH, XaM MOXHUSATaH
Kaiita KypuO yuKuIHU TaKko30 HTau. Iy 6ouc, TabauMm Ba YKUTHII kapaéHIapura
sHrU4Ya EHJamyBsra HSbTUOOpP OuilaH Kapana OouuaHau. TabiuM Kapa€Hu
nerunnranga nopdeccop-YKUTYBUM Ba Tajla0aHUHT y3apo MyHOcaOaTUIaru SXJIUT
xKapa€H Ky3 OJIMMHU3Ta Keinaau. DHIWINKAAa ymilOy >kapa€H HUHTEPAKTUB YKYB
MaKMyajlap, BUAECO Ba ayAuO Mabpy3alap, KOMIIBIOTEP NACTypJapH, TEICBU3HOH
Ba paJuo YKyB Kypciapu Ownad yiryHnamub 6opmokna. by xkapa€nma ykuTuin
TajgabaHUHT KYNPOK MUK UMKOHMSITIIAPH, MHTEIUIEKTYyall MOTEHIMAIN, aXO0pOTHU
KaOyJn KWIMII Ba V3JIAMITUPUIL XyCycUsiTaapura OeBocuTa OOFIMK. Tabium
TU3UMHUAA axOOpOT-TABJIUM MYXHUTHIIaH (OWAANaHUIT MyaMMOJapu, TabIUMHU
axOOpOTJIAIITUPHUILl HA3APUACH, METOJAOJOTUSICH, aMau€TH Oyiinda Myctrakui
JaBnaTimap XaMIyCTIMTH Ba pecnyOJuKaMHu3 OJIMMJIAPH TOMOHUJAH KYy1uiald
TagkukoTiaap onaud  Oopwiran.  Xymmnagan, A.A.AuapeeB, O.E.benosa,
A.B.bapaynuna, H.A.T'onuaposa, E.H./IpoHosa, B.A.KpacunbHukoBa,
AJl.Hazapenko, JIL.d.ComoBbeB,  A.A.A0nykomupo,  VY.Ill.berumkynos,
M. X Jlyrpunnaes, ®@.P.Myponosa, H.W.Taiinakos, b.3.Typaes, O.A.TapabpuH,
T.T.IlofiMmap1I0HOB KaOW OJMMIIAp TOMOHHUAAH WIMHK-TAJIKUKOT HIJIApH OJIHO
oopwiaradn. YmoOy ONMMIAPHUHT WIMHH-TaJKUKOT HOUIapuaa  Oynaxkak
uHpopMaTUKa YKUTYBUMJIADHU  Tail€prnamija axOopoT-TabJiUM  MYXHUTHJIAH
doiinamaHuil METOIUKACUTA OUJI M3NIAHUIIJIAp €Tapiaruda TaAKUK dTHIMAaraH.

H.N.TaitnakoB OyryHru KyHAa OSJEKTPOH TabJUMHHU SKOPUM OSTHIIJIA

KyHHIard TypKyM MyamMmoJiap MaBXY/UIMTH Xakuia Qukp rooputwiran [8]:
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AJIEKTPOH TABJIMMHHM >KOPHUM 3THUINTA MEIaroruK >KaMOaJapHUHT eTapiivd Jdapakaja
Tail€p smaciuru; (aH YKUTYBUMJIAPUHUHT SJICKTPOH TabIUM HMKOHUSITIAPU
XaKUAJIard TacaBBYPJAPUHUHT KaMJIUTH, YJIApHU Kysuram OViuda camoXUsTHUHT
CTUIIMACIIUTH; HJIEKTPOH TABJIMMHHM SKOPUM S3TUIl OYiHYa MyTaxacCUCIapHU
eTapJiv Aapakaja 3MaCIIUTH.

V.. berumkynoB [3] TabiuMm TU3UMHUAA aXOOpPOT-TAbJIUM MYXUTHHU
TAIKWJ ~ JTUII  YKyB-TapOus  kapaCHJapuHUHT  Oapuya  OOCKUWIApUHU
XKaJaUTalTUpUIL, OyHJa axOopoT TEXHOJOrUsUIapuaaH QoianaHull acocHa
TaBJIUM >Kapa€Hu cudaTd Ba camMapaJloOpiUrd ONIMIINHM, TajdabaJapHUHT OWIIMII
daonusATIApU HHTEHCHUBIAIIYBH, (aHIapapo aJoKaJOPJUKHUHT YyKypJallyBH
Ky3aTWIMIIMHU Xakuaa Gukp roputwiran 6ynca, A.B.bapaynuna [2] napcnapna -
TaBIUM  MYyXUTHAAH (doipanmanuiica, KyWuaard HWMKOHUSATIApra SPHUIIHII
MYMKUHJIUTH Xakuja (UKp IOpUTraH: TabiuMJa WXKOOUN MOTHUBAIUSHU
TabMUHJIANAM; NapCIapHUA IOKOPU AICTETHK Ba HMOIMOHAN OocCKHuiapaa oiaub
OopulllHA ~ TabMHUHIAWAM; AUbdEpEeHIIMAUIAIIHUAT ~ IOKOPU  OOCKUYJIapUHU
TabMHUHJIANAM (SIKKa TapTUOAA MIYFYJUIAHUIN); Aapcaa Oa)kapwiraH Uil XaXMUHU
1,5-2 G6apobapra ommupaan; OWIMMIIAPDHU HA30paT KWJIUIIHH TaKOMUJUIAIITUHPAIN;
(dba30BUll  TAacaBBYpJIADHM PUBOXKJIIAHTUPAIW;, VKYB JKapaCHUHU paldoHal
TATKWUTAIITAPAAN XaMJa, J1apC CaMapagopiUTHHHU OIIUPAIW; TaAKUKOTUMIHK
daonmusaTH KYHUKMaJapuHHU [MAKIJIAHTUPAIU;, TYypJAd MabIyMOTIA THU3UMIIAP,
ANIEKTPOH KYTyOXOHaJlap Kabu axO0opoT pecypciapiaan ¢oigataHuIra Ooul
KYHUKMACH LIAKJJIAHAIN.

E.H.[IpoHoBa [4] ax00poT-TabJIMM MYXHUTJIApUJIaH OHJIAWH Tap3/aa TaKIuM
STWINIIKA TabJIUM OJIYyBUMHUHT ymiOy ¢aHra OYnraH KU3WUKUIIWHUA OPTTHPHIIN
xXakuaa GUKp FOPUTTaH.

Ma3kyp wkoOWi IOTYKJIapHM aMalira OLIUpHUIIAa axXO0opoT-TabIuM
MYXUTUHUHT YKYB MANIFYJOTJIAPHUHT TAlIKWJI JTYBUWIAPU BHJIEO Mabpy3a,

ypraTtyBuM nactypiapaas, ¥3-Y3uHU 0aX0J0BUY Ba HA30paT KWJIYBYM JUATHOCTHK
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amapar JacTypuil BOCHUTalapJaH XamJa MYCTakKuJl Oa)kapulll Y4yH Macajaiap,
1aboparopu UILIApHIaH HOOpaT Oy Uiy J1o3uM [4].

Ym0y onuMiaapHUHT (UKpIApUHU TaxJIUIUTa Kypa, axO00poT-TabIuM
MyXUTHAaHbAaHABUI Xamza Maco(aBuil TabJIUM YKYB-METOJIUK TabMHUHOTHUHHUHT
camMapalld UHTETPALMSCUHU TabMUHJIAIIN, Tajadasapra MyCTaKui U3JIaHUII Hyiu
OwiaH MaTepuajUlapHU TOIMUIL, YpraHull xXamja MyaMMOJIM MacajajllapHU Xail
TUII OpKalK yiapja MabiyM TaJKUKOT WIUIAPUHU aMmajira OUIMpPHII
KYHUKMAJIApUHU IAKJUIAaHTUPUILHY, TanadajJapHUHT KypcC, MajlakaBHil OWUTHPYB
UIUTApUHU  Oa)KapuIlJla, MarucTpJIMK JUCCepTalUsUlapuHud  Tauépiamga YKyB
MaTepuayiapy OujaH MYCTaKWI TaHUIIMIL, TaHiaad oJvIl, axO0opoT Xamjaa
MabIYMOTIAPHU TAXJIWJI AT OJUII KaOW MaJlakalapHU MAKIUIAHUIIHA YIYH IapOUT
spaTUIIra Oujl TMJAKTUK BasudalapHUd XaM amaira Olmpau.

Taagkukor metogosorusich. ByryHru KyHaa axOoOpoT-TabiuM MYXHTH
opkanu TabauM Oepuit Amepuka, ['epmanusi, bytok bputanus, Snonusi, Xurto#,
Kanyouit Kopust Ba Poccust maBnatiapupa keHr Tapkairan Oynu0, XXI acp
oxupuaa ax00pOoT-TabJIUM MYXUTH OPKAJIM TabauM Oepulll, OyTyH AyHEHH KaMpao
onmui Kytuiamokaa. by 6opana AKIIaunar TleHcunBanust n1aBiaT YHUBEPCUTETH
macodaBuii TabimuM Mapkasu (worldcampus.psu.edu), Kammdopuus Buptyan
yHuBepcuteTd (CvC.edu), Bammurron ouywk yHuBepcutetn (Qwu. edu), FapOwmii
ryoepHaropiapu yauBepcutetn (Umuc.edu), MuHHecOTa BUPTyal YHUBEPCUTETH
(careerwise.mnscu.edu), ®nopuma  MacodaBuii  TABIUM  YHHBEPCHUTET
(fcd.ufl.edu)nap ¥3 xuccacunu Kymmob kenmoka [5].

byryarn kynma byrok Bpuranus (open.ac.uk) oumk yHuBepcureTHma 2
MWUIMOHJIAH OPTHUK Taiaba Taxcui ojaau, ymoy yHuBepcuteTHuHr 305 Ta
Xynynauii Ba 42 Ta OOmIKa JaBiaTiap/a MapKasjiapyd MaBXKyad. YHUBEPCUTETHUHT
250 Ta Mapka3ujia aHUK Ba TaOuuii anHmapra ouj AIEKTPOH pecypciap/iaH, ayiuo
Buneo marepuamapaan 120 000ta ykyBum Ba Tamabamap ¢oimanaHud TaxCul

o0 KenMoKaa. YOy OYMK TabjMMra yxIiiam TabiuM Mapkaziapu Kanana,
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Agctpusi, Ucnanus, Iloxkucton, Hunepnannus, Typkus, XuHIUCTOH Ba OOIIKa
JaBiatiaapaa MaBxya[S].

I'epmanmsima axO0poT-TabIMM MYyXUTHAAH (QoimanaHud TabauM Oepulrn
y3ura xoc Xxycycusariapra sra. Yoy TabJluM Oepulll TU3UMU MapKa3ialllTUPUITaH
XOJI/1a ONMU-KacOuii TabIUM MyTaxaccuciaapuHu macodanaH TypuO TanpraniHu
pexanamTupuiiad oonuiaHran. MyTaxaccuciapHiu TapMOFM OpKajiu Tai€prar,
amajira omMpaéTraH OoJMi KacO-XyHap TabJIUM Myaccacacura MHcoji cudaruna,
Xaren (fernuni-hagen.de) Ba Jlpesgen  Texnonorus  (tu-drezden.de)
YHUBEPCUTETIIAPUHU KeNTHpUIll MyMKHH. YHuBepcutetna 50000 maH opTHK
Tajabara aHWK Ba TaOuuii Qannapra ouj YKyB pecypciapud XHU3MaTh amalira
omupuiIaau [5].

XuroitHuHr Kymabd TawvauMm  onyBumiapu ‘‘Netease Open Course”
maTgopMacuiard  SJIEKTPOH  pecypciapuinan  ¢oigananumaau. “Netease”
KYPCJIApUHUHT OYMJIMIIH PKUH BaKTJa TYJIOBIAPCU3 TABIUM OJIUII YUyH MYyKOOMII
yHUBEpCcUTET OYnbO KoaMokaa. Tapmokka 20 MUHT/IaH OPTUK Mabpy3ajiap (BUACO
KOH(epeHIusiap, JAyHEHUHT OSHI  MallIXyp YHUBEPCHUTETIAp  CEMHUHAp
MalFyiaoTaapy) xoinamrad. Kyminad Buaeo mapciapaa XuToil cyOTUTp (M30XJIH
€3yB)napu MaBxkymaaup. DoiinananyBuniiap Kya TenedoHIapU OpKaiu, ylapHU
nynma keraérranjma, wumga €k crnopT OWilaH IIyFy/ulaHaéTraH BakTIa
dboinananu UMKOHUsATHTA AT [9].

«Netease» ouuk Kkypciapu Illrab-kBaptupacu XaHWwKOy IMIAXpuaa
Koitmamran 6yau6, 5 it mobGaiinuna oduc Oxcoopa, Menbek Ba KemOpumxk
YHUBEPCUTETJIapU  Xamja, Amepuka web-pecypciaapu OwiaH — XaMKOPJIMK
anokaapuHu ypHatau. by epma acocan ommaBwuii doimananyBumiapaun 18-35
énunnap xucobnanaau. bynmapau acocaH, yHuBepcuteT Tanabanmapu €Ku SIKWUHIA
OouThpran OUTHUpyBUHIIAp TAIKWA 31aau [10].

SInonuss TabauMm BasupauruHuHr 2003 Huiarada OynraH MWUIUR  YKYB
pexxacu OupuHYM HapOaTaa OolIaHFUY, YpTa MakTad Ba YHUBEPCUTET

S'IKI/ITyB‘{I/IJIapI/IHI/I aX60pOT-KOMMYHI/IKaIII/IH TEXHOJOIruAJIapn CaBOAXOHIHUTHHHU
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omupuIl Oyinya Kaita taiépiamra Kapartuiaaay. 2005 fiunra kenuo, AnoHusaaru
Oapua TabJIUM Myaccacajiapu 24 coaT AaBOMHUJA IOKOPU TE3JMKIA HIILIAWIATaH
ADSL Ba ontuk Tomamu VHTEpHET TapMOFHMTa YJIaHIM. Y KyBUHJIAPHHHT
dannapiaH Y3mamITUPUII JapakaCMHM Oaxojall y4yH YKUTYBUM KypHajiud Ba
KypHaJUIap AJIEKTPOH IIAKAra YTKa3winO, IHTepHET TapMoFura KOuiIamTupuino
oopwinu. Ota-oHanap y¥3 dap3anaiapunu GaniaapjaH Y3IaTHPUIL JapakKacHHU
OHJIalH Ha30paT KUiauO OOpHIM Ba YKUTYBUMJIAp OWUJIAH AJIEKTPOH IMOYTA OPKAJIH
MYJIOKOT KUJMO Oopuil yuyH MHTEpHET TapMoFuaa Maxcyc MabIiyMoTiap Oa3acu
apatunau. lllynunrnek, ora-oHamap OuiaH BHJEO KOH(DEpeHUUsIap OpKaiu
MYJIOKOTIap YTKa3uO Oopwnanu. SNOHMANA SHT SXIIHM JKaxXOH CTaHAapTiapura
MyBoGUK TabiuM cupatuau ommpud kenaérran Kéro ynuepcutetn (Kyoto-
u.ac.jp/en), Tokuo TexHomorusutapu wuHCTUTYTH  (titech.ac.jp), Tokwuo
yauBepcutetd (U-tokyo.ac.jp), Kromy yausepcutern (Kyushu-u.ac.jp), Haros
yauBepcutretd  (Civil.nagoya-u.ac.jp),  Ocaxka  yHuBepcuret  (0Saka-
u.ac.jp)apuHu MUCOJ cUaTHIA KEITUPUIIT MyMKHH.

XKanyouit Kopesna nynéna tabiaum xapaéHuaa axOopOoT-KOMMYHUKALIUS
TEeXHOJIOTUsIIapuAaH KeHT (oiinanaHaéTran gaBiaT XMCOOJIaHIU, XO3UPTH KyHJa
xap 6up mapcaa axGopoOT-TabINM MyXHTHIAH KeHT (oiifanaHumagm. YKyBUMIap
y4yH Kyn TenedoHgapu Ba cMapTdhoOHIapuaa Japcaa, napcaaH Tallkapu Ba yiaa
dolinananui yuayH YKyB pecypceiaapu spartwiras. Llyaunraek, e-learning yxuruii
ti3uMu Gaon Tapsnaa wynraH kyvwiaran o0ynu0, yaaa 700 maH OpPTHK DJIEKTPOH
TaBJIMM TPOBaNIepIap KOMIAHUACH (PaoTusT KypcaTud KeIMOK/IA.

Poccuss @epepanusdcuia TabJIUMHE axOOpOTIAITHPHUILTA XaMJa yJapAaH
TabIUM JKapaéHuaa (GOoNTaTaHUITHU PUBOKIAHTUPHIN OYiinua KYTaad WiIMUN
TQIKUKOT WIIJIApH amaira omwmpuiaan. bupuHum kagam cudaruga Poccus
YHUBEPCUTETJIAPM [ABJIAT JACTypJlapu Joupacuga Poccus MWudn, WIMHN-
TaBIUMUN  runnet.ru  TapMoruM  MIAKUIAHTUPWINO,  ymi0y  TapMOKKa
YHUBEPCUTETNIApP, KaTTa WIMHA TabiUM Myaccacajap OWpJIAIITUPWIIN XaMmJa,

TyHE TabJIUM MYacCacaJJApUHUHT UMUK TabJIUM pecypciapuial (HoigaiaHuIHA
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amanra ommpmian. 2001-2005 Hunnap opaiuFuia dca siroHa axo0poT-TabJIMMUHN
PUBOXKIIAHTUPHUII MakKcaguaa OWp KaHYa TabJIUM TMOPTALIAPH SIPATUINO, YOy
spatwiran nopramwiapra 10 000 man opTuK VKyB pecypciapu xamiaaHuo, 42T1a
Xyoynuid MmacoaBuil TabIuM Mapkazu MHTEpHET TapMOFH OpKaJIH TabJIUM OepHIll
yu4yH axOOpOT-KOMMYHHUKAIMOH KypujiMalapu OuiiaH TabMHUHIAHAW [6]. AitHH
naiitia wuHbopMaTthka (aHMHM YKHTHINra MYyJDKajjlaHra access-video.ru,
academu.yandex.ru, coursera.ru, loftblog.ru, cictemnik.ru xadbu ax6opoT-TabJIUM
MyXUTJIapuaaH Oynaxkak wuHOpMaTUKa VKUTYBUWIAPUHU Tal€piaiga KeHr
Kynamzaa ¢oiianaHmwinb KeIMHMOKIA.

by Oopana mamanakarumusga ZiyoNET ax00poT-TabiuM TapMOFu MOPTaIH
(ziyonet.uz), Owuwmk TasnuM Buaeo mnopramu  (UTube.uz), axGopor
UCXHOJIOTHSUIAPH YHUBEPCUTETUHHHT web-caiiti (acm.tuit.uz) kabu axOopoT-
TaBJIUM MYXUTJIApU SpaTWINO, YKYB *kapa€¢Huaa KeHI Kynamzaa QoiiganaHuin0
KEJIMHMOK/1a.

AliHn  maitga ymOy — axOopoT-TabiuM — MyXUTJIapuiaH  Oyiakak
uH(popMaTMKa YKUTYBUMJIApPHM Tal€piam OyiiMya YKUTHII aJIrOpUTMH Ba
doiiganaHun METOJWKACUHU TaKOMWJUIAIITUPHIN 3apypatu TyruaMoknaa. [y

oouc Ou3 Kyhuaaru (oii1aaHuill aarOpuTMHH TaBcusl aTamu3 (1-pacMmra KapaHr).
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AXOOpOT-TabIIIM MYXHUTIapHIaH (GoiianaHuII aIrOpUTMHU

\ 4 \ 4

Hasopar moxynu Tasmam Moxynn Bocuranap >
Y v
OHJIAHHHOCTaHIapT Maspysa F’ TakagumoTnap, BUAECO N
TecTIap Mabpy3aiap
v
-
N A 4 YpraryBuu
OHJIATHTECTIAp _ﬂ N H
Amanuit Jacrypiap, >
Tonmupukiap
v
Tonmwmpukia
YKUTYBYHHUHT —»| JlaGopaTopus > p p S
3NMEKTPOH MaH3UJIH
— v
r Buneo maspyzanap,
Mycrakun Vprarysun
Taxymn praty |
TabJIUM jactypuap,
Tonmupukiap
> ABIIO Mycrakun
Jlonux | paBHuIlLIa coana r
anap amanuu Tabiaum
ouJian > Sxum Jactypiaap noprajuiapu
uinia SIpaTHUII \
Maxannuit Xopux

| Konukapcus [

1-pacm. AXG0poT-TabJMM MYXUTHIAH (PoiifaTaHNII AJITOPUTMHUHUHT
TY3HJIMACH.

[Ipodeccop-yKkuTyBUM OHJIAWH TapTHOAa axOOpPOT-TAbIUM MYXHUTIApPUAAH
doitnanann0, wHbOpMATHKA TypKyMUTa KHPYBYM (GaHIaApHU V3IATUPHUIIHHH
HazopaT Ba TaxJiMia Kuianb Oopagu. ABiI0 Ba sXimM Oaxora Y3mamThupraH
Tanaanapra amainuil AacTypiap, 3JIEKTPOH JapciuKiap, YpraTyBud AacTypiap

XamMaa KAYYUK JoWmxamap Oaxkapuin Tommupukiaapu Oepud Oopummany.
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Konukapiu Ba KoHMKapcu3 0axo oJraH Tanabanapra Mabpy3alapHU, aMalui
MAaIIFyJI0OTIapHH, Jabopartopus TOMIIMPHUKIAPHU KalTa Y3mamTupuil Oyitnua
OHJIAIH TOMIHUpPHUKIap 6epud Gopaamu.

Ymby amroputv xampa 1-KajgBamja KeNTHPHMITaH —axGopOT-TAbINM
MyxXuTiapuaan doimananrad xoiaga HaBowi nmaBmaT memaroruka WHCTHUTYTHIA
“UndopmaTika YKATUII METOAUKACH TAbIMM HYHAJUIIWHUHT TabJIUM OJIyBUH

TajabagapuHu YKATHIIIA o 1aTaHuH/IH.

1-orcaosan
T.p dansap doiigajaHrad axoopor-
TABJIUM MYXUTJIApH
1. Anroputmiiap Ba AacTypJiaml THUIapu zlyonet.uz, acm.tuit.uz,
uTube.com
2. WNudopmarnka ziyonet.uz,uTube.com
3. AXO0pOT TH3UMITAPU ziyonet.uz,uTube.com
4. Kommerotep rpadukacu ziyonet.uz,uTube.com
ziyonet.uz,uTube.com,
5. Be6 auzaitn academu.yandex.ru,
coursera.ru, loftblog.ru
6. MasymoTinap 6a3acu ziyonet.uz, access-video.ru
7. TapMOK TEXHOJIOTHSIIAPH ziyonet.uz,uTube.com
ziyonet.uz,uTube.uz,
8. Komnbrorep TabMUHOT : :
uTube.com, cictemnik.ru
Q. Kommprorepiiv Mo 1esuIaiiTHPHII ziyonet.uz,uTube.com
ziyonet.uz,uTube.com,
10. Tannosgarnap academu.yandex.ru,
coursera.ru

Nudopmatuka Typkymura kupyBuu daHIapHu VKATUAIIAA 1-pacmpaa
KeJITUPWIITAH aJITOPUTM acocujia Xamjaa |-kajBajja KeITUPWIraH Ba IIyHra
yX1amnt ax00pOoT-TabIUM MYXUTJIapUIaH dolinananuica, KyWugaru
MMKOHUSITIIApTa dPUILIAJIU; MIAXCHUHT SHTH FOSUTAPHU SIPATHUI Ba KaOyJl KUJIMIITa
TaUEpIUTUHNA TaBCU(IJIOBUM WXKOAWM KOOWJIMATHUHU PHUBOXKJIAHTUPAIW; IIIaxc
XaTTU-Xapakatu, (QaoJuATHAa KPEaTHWB MAaBXYJIUTUHUA aMaliJlard aHbaHABHMA
xoJatiap, TaxpubanapaaH ¢apkid YIapoKk MyaMMOHM sSIHTWYa EHJIAITyBiIap/IaH

doiinananran xoyiga, HOCTaHAAPT yCyJJa €YUINTra OWJl MYCTaKUi Kapop KaOyl
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KWIMII ~ UKTUJOPUHU  PUBOXKIIAHTUPAAM;  TONMIUPHUKIAPHHU,  (DAOJUIUKHU
PUBOKJIAHTUPUIITA XU3MAT KUJIAIH.

Taxaun Ba HaTtmkagap. [legaroruk Taxxpuda-CUHOBUHM YTKa3UII Kapa€HUa
amMajira OIIMPUJITaH TMEJarorukK JKCIEPUMEHTHUHT MyBaddakusatu, ymoy
*KapaHa YHUHT TAIlIKWIMKA-TIEAArOTUK KUXATJIapUHU HMHOOATra  OJUINU
3apypussTuHM kypcataau. IyHUMHT y4yyH Xam Ma3Kyp >KUXaTjapura ajoxuiaa
bTHOOP KapaTwiau. Taxxpuba-CMHOB MIIIAPUHU TAIIKWJ 3TUII >kapaéuu HaBoui
JaBiaT TIearoruka WHCTUTYTUIArH Tpodeccop-YKUTYBUWIAPHUHT (UKD Ba
MyJioXa3ajJapyuHu OWIWII OWJIaH TamKkwi dTuiaau. Taxpuba-cuHoB unuiapu 2017-
2020 #wmmmapga HaBowii gaBnaT mnegaroruka MHCTUTYTHHHMHT “MHpopmartnka
VKUATHUII METOJIMKACK ™ TabJIUM MYHATUIINAA KYHIY3T'H Ba CUPTKH TabhJIUM OJIYBUU
tanabanap ypracuna yrkazwiau. Taxxpuba Ba Ha30pat TypyxJjiapu Y4yH xkamu 246
Hadap Tanaba TaHga0 OJUH/IN.

Taxpuba-cunoB maBpuna uHbopmaTuka (anu Mnpodeccop-YKUTYBUUCH Ba
Tajgabanap OwiaH axOOpPOT-TAbIUM MYXHUTJIIAPHUHI aCOCHM XYCYCHSTIIapura OHJl
cyx0at Ba Ky3aryBiap onaub Oopuiigu. Cyx0ar Ba Ky3aTHII HAaTHXXajlapu y4yH 18
Hadbap wuHpopmaruka danu mpodeccop-ykutyBuricu Ba 246 Hadap Tanaba
UIITHPOK JTIIH.

[Ipodeccop-ykuTyBUmIIap TOMOHHJAH CYpOB HATIKaJapHIaH MablIyM
oynauku, 56,4 % YKATYBYM Aapc >kapa€Huga axOoOpOT-TabJIUM MYXUTIapUaH
dbornananui 3apyp, 28,6 % mycrakuia pabiiia GongagaHuIl MaKcaara MyBOQUK,
14,8 % xuiiun MaB3ynapHu Vanamrupumga (ovganaaum mymkuH, 0,2 %
OWIMMITApHM Y3iamTupuInra épaam oepmaiu, 1606 XucooIamim.

Tamabanap TOMOHHUIAH CYPOB HATIKANApUAAH MabiayM Oymmuku, 45 %
VKATYBYM Aapc kapa€Huaa axOopoT-TabJiuM MyXuTIapuaaH (oigaaHuil 3apyp,
40,3 % wmycrakun pasmia (Qoiimananuin Makcaara myBoduk, 14,4 % kuiiuH
MaB3yJapHu Yy3namrupuiiga Qoipananum  mymiuH, 0,3 % OunumiapHu

V3namtupunira Epaam 6epmaiiim, 1ed Xxucooiamiu.
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Taxpuba-CHHOB HWIUIAPUHUHT YMyMJIAIITUPYBUHM Oockuuu 2019 #unga
OJIMHTaH  COHJM  MabIYMOTJIAPHWHT  HATWXalapu  TaxJIWi  KWJIWHHUO,
YMYMJIAMITUPWIAA Ba YHUHT UIIOHYWIMIUTUHU TEKIIUpUI Makcaanaa CThIOACHT-
duiiep KpUTEPHUSICU aCOCHIa MATEeMATUK-CTATUCTUK TaXJIUIW KWJIMHIU. Ma3kyp
KpuTepusigad (QoimagaHuIIa TaHJIaHMaJIap YYyH MOC Ypra KalMatiap
X)?

4 4
n, (x, —
D> nX;, Tapkokmuk koddduimentiapunu D, = Zl(rll—l
i=1 i=1 -

X = V3IalTUPUI

S|

| g

KypcaTKUWIapWHNA aHWKmamaa 3ca A%= = - 1{]{]%—; 100% dQopmymnanapnan

doitnananunan. OJMHIaH COHJIM HATHXKanapra Kypa, YKATUIL caMapagopIuTHHUHT
OaxoJyanl Me30HM OWpJAaH KaTTaJluruBa OWJIHUIN Aapa)KaCUHUHI OaxoJjail ME30HU
HOJIJJaH KaTTa 9KaH. byHIaH MabIyMKH, TaXpruOa rypyXu KypcaTKuwIapu Ha30opat
TYPyXUJAruIaH FOKOPH.

Xucobuain HaTwKacura Kypa, Takpuda TypyXUHHHT ypraya Y3JIallTHPHILL
KYpCaTKU4YM HA30paT TypyXura HUcOaTaH OKOpU JKaHiuru, sbHH, 11,4 % ra
OLUTAHJIUTU MabJIyM OVIau.

Xygoca Ba Ttakiauduap. Xynoca Kwinb altranaa, wuHdopMaTuka
VkutyBuricunu Tauépnam yuyH Office nactypmapHu, rpaduk gacTypiiapHH,
MabJIiyMOTIap 6a3zacuHU OOIIKapu3 THU3MIIAPUHH, JacTypiall TWUIAPUHU Xamja,
KOMITBIOTEPHUHT AACTYpU Ba TEXHUK TAbMUHOTUHU Ypranuiu taiad staau. Iy
cababmu Oynaxak YKUTyBUMIap ymiOy AacTypuil BOCUTAIapHUA Ba KOMIBIOTEPHUHT
TEXHUK TAbMUHOTHHH YPTraHUIIM, YIapHU KYJUlall KYHUKMajapura ara OyIuimHu
TaK030 3TaJu. YOy JacTypuil BOCUTATapHA MyKaMMall YPraHUIIHUHT 3HT KyJiai
yCcyJulapuiaH OupH, yJlIapHH MYCTaKuWi paBHUIIJa axOOpOT-TabhIUM MYXUTHAA
dboinananunigan udbopataup. by aca y3 HaBOaTHaa, axOOpOT-TabIUM MYXWUTHUTa
KOMJTAIITUPWIITAaH YpraTyBuUM JAacTypiapuiaH (oHJalaHMIIHKA Tanad 3Talu.
AXOOpOT-TabaUM MyXHUTHIAH ¢oiifananud, NacTypuil BOCHTaJapHU MYCTaKHII
paBUIllla VpraHuil, yinapjaaH QoijanaHuil KOHYH-KOMJAIApHU HWHTYUTHUB
Japaxkaia TYIIYHUINra, Kepakiu axOopoTiapHM H3mad TOMMINra Xamaa yiap

Oounan unutamHu yprataad. Uy OGouc Oynaxkak mH(pOpMaTuka YKUTYBUMUIAPHU
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Tai€prana IKOpUAa TaKIUM 3TWITaH aITOPUTMIAH Xamaa TaKAUM JTWIAETTaH
ax0opoT-TabJIUM MyXUTIapuaaH GoiaTaHUIITHU TaBCUs dTaMu3. Ma3Kyp YKUTHUII
ATOPUTMH XamJla axOOopOT-TabIUM MYXUTIApUIAH TAbJIUM OJIYBUMHH KYTPOK
MYCTaKWI IIYFUJUTAHUILY Ba Y3-Y3WHU 0axoJall y4yH camapaid XUCOOIaHaIu.

AXOOpOT-TabIUM MYXUTHJA SKOWJIAIITHUPWITAH YpraTyBuUM I1€1aroruKk
JACTypuil BOCUTajap acocuJa YKyB J>KapaCHMHM TAalIKWI DSTUILAA TabIUM
OJIYBUMHM YKMIITa KU3UKUIIHUA OPTTUPAAU, TABIUMHUHI MHTEPAKTUB XYCYCHUATHU
acocHla  KOTHUTHUB,  KpPEaTUBIUK,  MOTHBAUUsA,  HBPUCTUK  (DUKpJamI
KOOWJIMSATIapUHU PUBOXIIAHTUPAIU Ba YKyB MaTepUaIIIapUHU
V3MATUPUIUIIMHUHT caMapagopiauruan ommpanu. Ly Owian Oup ypranumm
KUWMH €XyJ Mypakka® OynraH JacTypiiapHHM MOJEUIAITHPUII Ba Ky3aTHII
UMKOHUSTHUHH Oepaay, KOMPhIOTEp JACTYPJIIApUHUHUHT Y3IAIITHPUINIIN Hadakat
Japaxacura Kypa, Oajdku TabJIMM OJIyBUMJIAp OPHUIITaH MaHTUK Ba KaOyi
KWIMIUIApY ~ Jlapakacura Kypa XaMm camMapaid OVIWIIMHA — TabMHUHIANW]IN.
[IyHuHTACK, TabJIUM OJYBUMJAPHUHI (PaHra MIMUNA Ba WKOAWN EHAOLIMIIra
ypraraau, YKyB MaB3yJapUHU OCOH Y3JIAIITHPHWILNNTA, WIMUN AyHEKApAIIWHUHT
MIAKJJIAaHUIIWAA MYXUM OMMJ OYyinO Xu3MaT Kuiaau, OWIMMIIApHH MyCTaxkKam
srajuiamra épaam Oepaau, XMC TyWFyJapra TabCcup 3TraH xonja (anra HucOaTaH
Ku3ukumy - omaau. IllyHra xypa, TabKUUIAIIMMHA3 MYMKHHKHA, TabiIuM
OJyBUWIAPHUHTI HMH(QOpMATHKa TYpKyMHra KHpPYBUM (aHIapuIaH WXKOIUM
(baoMruHu Ba YKyB (DAOTUSATUHUHT TYFPU TAIIKWI STUIUIINAA aXO0pOT-TabIuM
MyXUTH Ba YHra MYJDKaJUIAHTaH YpraTyB4d JacTypJlap, Y3-Y3WMHM Ha3opar
KWIYBUM OHJIAH BocUTanapaaH Qoiigananum wmakcaara wmyBogukaup. by
Oynaxxak wuH(POpMaTHKa VYKUTYBUMJIAPUHM MYCTaKWJI VPraHUIIM YUyH ailHH
MYJIIa0 XUCOOIaHaIH.

KOxopuna onud O6opwiran CTaTUCTUK-TaXJWIUIApAAH XyJIoca KUIUO auTuil
MYMKHWHKH, TI€IarOTUKa OJIMA TabhJINM Myaccacanapujaa Oyiakak wHPOpMaTHKa

VKATYBUWJIApUHU Tal€piamga TakKAUM OSTWITaH alropuTM acocuaa axooport-

https://nspi.uz 64


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

TaBJIUM MYXUTHAAH (QOHJajaHUIl Y4yH OMMAIAIITUPUII MYMKHHJIMIUTA acoc
oynanu.
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INFORMATIKA TURKUMIGA KIRUVCHI FANLARDAN
LABORATORIYA ISHLARINI TASHKIL ETISH VA BAHOLASH
USULLARI

Nuraliyeva Parvina Erkinovna
Navoiy davlat pedagogika instituti o ‘gituvchisi,
O ‘zbekiston

Annotatsiya. Ushbu magolada informatika turkumiga kiruvchi fanlardan
laboratoriya ishlarini tashkil etish va baholash usullarini takomillashtirishga oid
taklif va tavsiyalar berilga.

AHHoOTanmusl. B 1aHHOW cTaThbe MPEACTaBICHBI MPEAJIOKEHUS U
pPEKOMEHAAIUMU 110 YJIYYIICHUIO OpPraHU3alliid U OIEHKH JIa0OpaTOpHBIX padoT B
00nacT MHPOPMATHUKHU.

Abstract. This article presents suggestions and recommendations for
improving the organization and evaluation of laboratory work in the field of
informatics.

Kalit so‘zlar. informatika, laboratoriya, mezon, tajriba, dasturiy vosita.

KuroueBrblie ciioBa. nHpopMaTrka, 1ad0paTopusi, KpUTEPUH, SKCIIEPUMEHT,
IPOrpaMMHOE 0OECTICUCHHE.

Keywords. informatics, laboratory, criteria, experiment, software.

Kirish. Oliy ta’lim tizimida ko‘zda tutilayotgan islohotlar zamirida
“Uzluksiz ta’lim tizimini, fan va ishlab chiqgarish bilan integratsiyalashtirishning
puxta mexanizmlarini ishlab chigish va joriy etish” vazifasi qo‘yilgan. Oldinga
qo‘yilgan vazifalarni to‘laqonli ravishda amalga oshirishda laboratoriya
mashg‘ulotlarini samarali tashkil etish va uni boshqarish usallarini Yyanada
takomillashtirish muhim vazifalardan biri hisoblanadi. Laboratoriya darslarining
magqsadi talabalarni ma’ruza mashg‘ulotlaridagi olgan bilimlarini laboratoriya
ishlari yordamida mustahkamlash, boyitish, tadgiqotchi singari fikrlash

malakalarini hosil gilishdir [1].
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Mavzuga oid adabiyotlarning tahlili. Bu borada, jumladan oliy ta’lim
muassaslarida laboratoriya ishlarinin tashkil etish va boshgarishning nazariyasi va
metodologiyasi, laboratoriya ishlarini tashkil etishda axborot texnologiyalardan
foydalanish metodikasiga oid mamlakatimiz va Mustaqil Davlatlar Hamdo stligi
mamlakatlarida M.H.Lutfillayev, P.M.Jalolova, A.A.Maleva, V.V.Malev,
S.1.Sokolov, S.V.Sherbenko kabi olimlar tomonidan tadgiq etilgan.

Ammo ularning ishlarida informatika turkumiga kiruvchi fanlardan
laboratoriya ishlarini tashkil etish va baholash usullarini takomillashtirishga oid
izlanishlar olib bormaga.

Bugungi kunda informatika sohasida zamonaviy texnik va dasturiy
vositalarning takomillashuvi tufayli laboratoriya mashg‘ulotlarini tashkil etish va
ularnin boshgarishning yangicha yondashuvlarini tadbiq etish zaruriyati mavjud.

Tadqiqot metodologiyasi. Laboratoriya mashg ‘uloti-o‘qituvchilarning
ko‘rsatmalariga binoan texnik qurilma va dasturiy vositalardan foydalangan holda
talabalar tomonidan eksperiment o‘tkazish, ya’ni, turli xil jarayon va hodisalarni
o‘rganish, tahlil qilishdir [7]. Bu esa 0‘z navbatida talabalarning o‘quv faoliyati
uchun quyidagi imkoniyatlarni yaratadi: fanga bo‘lgan qiziqishini oshirish;
o‘rganilgan materiallarni tahlil va sintez qilish, tagqoslashni, ish natijalarini turli
shakllarda tagdim etish kabi universal o‘quv tadbirlari tizimini shakllantirish va
rivojlantirish; turli kuzatishlar, o‘lchovlar va tajribalar o‘tkazish; o‘qituvchining
rahbarligi ostida o‘quv topshirig‘ini bayon qilish; oqilona ma’lumot turlarini
tizimlashtirish va umumlashtirish; o‘quv topshiriglarni loyihalashtirish; individual
yondashishni ta’minlash; o‘quv topshirig‘ini bajarish uchun qo‘shimcha ma’lumot
manbalaridan foydalanish; oddiy farazlarni ilgari surish va shakllantirish.

Laboratoriya mashg‘ulotlari bilimlarni shaklantiraolish jarayonini aks
ettiradigan tarzda rejalashtirilishi kerak, ya’ni tajriba, kuzatish, tajriba jarayonida
olingan natijalarni muhokama qilishni [5]. Informatika turkumiga kiruvchi fanlarni
o‘rganish jarayonida talabalarga turli xil laboratoriya va amaliy ishlar taklif etiladi.

Ishning yana bir gismi talabalarni keyinchalik tushunishlari uchun natijalarni
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olishlari yoki to‘plashlari mumkin bo‘lgan tadqiqotlarda gatnashishni o‘z ichiga
oladi. Ba’zida, tajriba va muhokamadan so‘ng, aniqlashtirishni talab gqiladigan
qo‘shimcha savollar paydo bo‘ladi. Ular talabalarga turli obyekt va jarayonlar
to‘g‘risida zaruriy tadqiqotlar o‘tkazish, tahlil qilish, taqqoslash, xulosa chigarish
yoki umumlashtirishga imkon beradi.

Laboratoriya ishida talabalarning bilim va ko‘nikmalarini rivojlanishda
o‘qituvchining kirish nutqi bo‘lib, unda muammoni aniglaydi va maqgsadni
belgilaydi. O‘qituvchi laboratoriya mashg‘ulotining borishini tushuntiradi,
topshiriglarni targatadi, ishora gqiladi, xulosalar va umumlashtirish uchun
muammoli savollarni qo‘yadi [8].

Bu esa laboratoriya mashg‘ulotlarini tashkil etishning quyidagi xususiyatlar
bilan tavsiflanadi: 1) Dars goida tarigasida ishning mavzusini va vazifasini
belgilab, shakllantirish bilan boshlanadi. 2) Talabalarning amaliy faoliyati
mazmuniga, kuzatuvlarning magsadga muvofigligini ta’minlaydigan ishlarning
ketma-ketligiga qaratiladi. 3) Laboratoriya ishini ro‘yxatga olish usullari bilan
tanishish amalga oshiriladi, natijalarni gayd etish va xulosalarni yozib olish
zaruriyati ko‘rsatiladi [3].

Laboratoriya mashg‘ulotlarini 0°z ichiga olgan holda darsning muvaffaqiyati
quyidagilarga bog‘liq: vazifani bayon qilish, uning ravshanligi; ishning ketma-
ketligini ochib berish; ishning barcha bosqichlari bo‘yicha ko‘rsatmalarga amal
qgilish (talabalar faoliyatini tartibga soladi) [9].

Talabalar laboratoriya ishini izlanishi nugtai nazaridan shakllantirish juda
muhimdir. Buning uchun talabalar kuzatish, eksperiment va amaliy ish paytida
jarayonning mohiyatini aniqlash uchun zarur bo‘lgan asosiy bilimlarga ega
bo‘lishlari kerak. Izlanish va tadqiqot mavzusidagi laboratoriya mashg‘ulotini
o‘tkazishda quyidagilarga e’tibor qaratish lozim: talabalar muammo bilan
tanishadilar, garama-garshilik aniqlanadi; masalani hal etish usulini tanlash,

gipoteza gilish va eksperimentni rejalashtirish [2].
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Mustaqil ishning samaradorligi ko‘p jihatdan etakchilikni idrok etish sifatiga
bog‘liq. Talabalarga nafaqat vazifa berish, balki u bilan nima qilish kerakligini
ko‘rsatish, ganday qilib mashg‘ulot bajarishni o‘rgatish rejasini tuzish lozim [10].
Mustaqil ishning boshlanishi quyidagi savollarga javoblarni oz ichiga olishi kerak:
laboratoriya ishining maqgsadi va vazifalari nimadan iborat; ganday usullardan
foydalanishni lozimligini; ish joyini tartibda ganday saglash kerak; ish paytida
xavfsizlik talablariga rioya qgilish; natijalarni gayd qilish.

Laboratoriya ishlari talabalar tomonidan mustaqil ravishda amalga oshiriladi,
ammo dastlabki bosgichlarda, shuningdek, mustaqil ishlarning nisbatan yangi
turlarini (bo‘limlar bo‘yicha) o‘tkazishda ishni gismlarga bo‘lish tavsiya etiladi.
Ularning har biri boshlanishidan oldin, o‘qituvchi tushuntirishlar beradi.
Shuningdek, barcha bo‘limlar bo‘yicha o‘quv topshiriglarini faol ravishda ishlab
chiqish tavsiya etiladi. Laboratoriya ishlarini tugatishga alohida e’tibor berilishi
lozim. Ish tugashidan bir necha dagiga oldin, talabalarga ajratilgan vaqt tugashi
hagida ogohlantirilishi kerak. Ishning bajarilishini muhokama gilinishish, xulosa
chigarish kerakligi inobatga olinishi lozim.

Talabalar faoliyatini baholashda ball tizimidan foydalanish samarali
hisoblanadi. Shunga ko‘ra, har bir bajarilgan laboratoriya ishi uchun talaba ishning
0°‘z vaqtida va sifati, bajarilganligi va uni himoya qilganligi uchun ball qo‘yiladi.
Ishning sifati bir nechta mezonlarga qarab baholanadi, ularning ba’zilari barcha
laboratoriya ishlari uchun odatiy holdir (ushbu mezonlar quyida Kkeltirilgan),
ba’zilari esa ma’lum laboratoriya ishlariga xosdir (ushbu mezonlar har bir ishning
tavsifida keltirilgan).

Himoya sifati barcha laboratoriya ishlarida baholanmaydi, fagat himoya bir
necha qismlardan iborat bo‘lganda amalga oshiriladi, ulardan bittasi barcha
talabalar uchun majburiydir. Himoyaning ixtiyoriy qismlarini bajarish, laboratoriya
ishlarini himoya qilish sifati uchun ballarni to‘plash imkonini beradi.

Laboratoriya ishlarining o‘z vaqtida bajarilishi va himoyasi uchun ballar (ish

ganchalik tez topshirilsa, shuncha ko‘p to‘planadi) tamoyiliga asoslanadi. Har bir
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laboratoriya ishini o‘qituvchi gabul qilish to‘rtta bosqichdan iborat (faqat
belgilangan tartibda): 1) dasturni kompyuterda namoyish etish (dasturning to‘g‘ri
ishlashi tekshiriladi); 2) hisobot mazmunini tushuntirish (dastur ishining mantig‘ini
tushunish, dastur yozilgan nazariy materialni bilish va hisobotning belgilangan
talablarga muvofigligi tekshiriladi); 3) laboratoriya ishlarini himoya qilish (nazorat
savollariga javoblar); 4) hisobotning umumiy talablari.

S.I.Sokolov o‘zining tadqiqotida labaratoriya mashg‘ulotlarini o‘tkazish
bo‘yicha quyidagi talablarni tavsiya etgan [4]: sarlavha sahifasi; laboratoriya ishi
uchun topshirigning tavsifi va tanlovi; ishlab chiqilgan dasturiy ta’minotning
tavsifi; Tadqgigot va barcha vazifalarning natijalari; talabalar tomonidan yozilgan
dastur kodi yoki amaliy loyihalar; dasturni sinab ko‘rish.

Ilmiy izlanishlarimiz natijasiga ko‘ra, laboratoriya mashg‘ulotlarinin
o‘tkazishda, uning baholash mezonlarini takomillashtirish lozimligiga amin
bo‘ldik. Buning asosiy sababi, kompyuterning zamonaviy texnik va pedagogik
dasturiy vositalari paydo bo‘lishi bilan bog‘lig. Shu bois, biz laboratoriya
ishlarining hisobotlarini baholashni umumiy mezonlarini tavsiya etamiz (1-
jadvalda keltirilgan):

Topshiriladigan laboratoriya hisobotini baholashning umumiy mezonlari
1-jadval.

Baholashning Hisobotning baholanish mezonlari
umumiy talablari

1. Hisobotga Hisobot yugorida keltirilgan barcha Hisobot yuqorida

qo‘yiladigan talablarga javob bersa 1 ball | keltirilgan talablarga
talablarning qo‘yiladi. javob bermasa, ammo
bajarilishiga garab. kerakli bo‘limlarni o‘z
ichiga olsa 0 ball
qo‘yiladi.
L.1. gabul gilinmaydi - hisobotda kamida bitta majburiy bo ‘lim mavjud emas.
2. Xatoliklar. 1 ball - barcha mumkin bo‘lgan | 0 ball - barcha mumkin

xatolar va nostandart vaziyatlar | bo‘lgan xatolar dastur
(masalan, faylni ochish uchun tomonidan gayta
muvaffaqiyatsiz  urinish, 0 ga ishlanmaydi.
bo‘lish) tegishli xabar chiqaradigan
dastur tomonidan ishlov beriladi.
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3. Strukturaviy 1 ball - dasturning barcha 0 ball - aks holda
dasturlash takrorlanadigan ~ yoki  mantigiy (yugorida
tamoyillarini ajralmas  qgismlari  funktsiyalar | aytilganlarning hech
qo‘llash. sifatida  ajratilgan;  har  bir biri to‘g‘ri emas).
funktsiyaning  ishlashi,  uning
parametrlari bilan to‘liq belgilanadi
(ya’ni global o‘zgaruvchilar
ishlatilmaydi, ishlash uchun
funktsiyaga zarur bo‘lgan barcha
ma’lumotlar unga  parametrlar
orgali uzatiladi); dastur, qayta
to‘ldirmasdan, wuning ishlashiga
bog‘liq bo‘lgan barcha
parametrlarni o‘zgartirishga imkon
beradi; dastur matnida ragamli
konstantalar mavjud emas (barcha
zarur konstantalar nomlangan deb
e’lon qilingan).
4, Dastur matnida |21 ball - sharhlar dastlabki kodni sharhlar etarli
sharhlarning hujjatlashtirish uchun etarli. bo‘lmasa 0 ball
mavjudligi. qo‘yiladi.
5. Laboratoriya ishi | Barcha savollarga tez va to‘g‘ri Barcha savollarga
materialining javob bersa 1 ball qo‘yiladi. to‘g‘ri va tezkor javob
to‘ligligi bo‘yicha. bermasa 0 ball
qo‘yiladi.

Tahlil va natijalar. Yuqgorida ko‘rsatilgan baholash mezonlari asosida

tajriba-sinov ishlari pedagogika oliy ta’lim muassasasi informatika o‘gitish
metodikasi ta’lim yo‘nalishi talabalari o‘rtasida o‘tkazildi. Unga 50 nafar talaba
jalb etilib, 25 nafar talaba nazorat guruhi va 25 nafar talaba esa tajriba guruhiga
ajratildi. Ularning o‘zlashtirish ko‘rsatgichi 1-jadvalda keltirilgan.

Tajriba guruhi Nazorat guruhi

5 ball 4 ball 3 ball 2 ball 5 ball 4 ball 3 ball 2 ball

9 12 4 0 8 8 / 2

Olingan sonli ma’lumotlar student-fisher kreteriyasi asosida matematik-
sxema tahlil o‘tkazildi. Tahlil natijalariga ko‘ra Tajriba guruhidagi talabalar
talabalarning natijalariga ko‘ra o‘zlashtirish

natijalari Nazorat guruhidagi

ko‘rsatgichi 10,6 % ga oshganligini ko‘rsatdi.
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Xulosa va takliflar. Xulosa qilib aytganda, informatika turkumiga kiruvchi
fanlardan laboratoriya ishlarini tashkil etishda yuqorida keltirilgan boholash
mezonlaridan foydalanishni tavsiya etamiz. Bunda talabalarning laboratoriya
ishlarini bajarishga oid bilim, ko‘nikma va malakalarini obyektiv ravishda
baholash imkoniyatini yaratadi. Shunday qilib, laboratoriya ishlarini olib borishda
biz tomonimizdan taklif etilayotgan usul (1-jadval) talabalar bilimlarini baholash
uchun samarali hisoblanib, ularni fanga bo‘lgan qiziqishini oshiradi va
mashg‘ulotlarga muntazam tayyorgarligi ta’minlanadi.
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EXPLORING THE GENERAL THEORETICAL FOUNDATIONS AND
TECHNOLOGIES OF PROGRAMMING

Djuraeva Dilafruz Raupovna
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AnHOTamusi: YmOy Makojaga OJWH TablIuM Myaccacajapuja YKyB
xapa€Huaa  Tamabajapra aMaldid  MacalalapHU  JAcTypJiapUuHH — Ty3HUII
KYHUKMaQJIApUHU [AKJUTAHTUPUI MyaMMOCH WIrapu cypwirad. Myammud ury
MakKcaj/ia, 1acTypJIalITUPUIL TUIUIAPU Ba YJIAPHUHI UMKOHUATIAPUHHU aTpodnya
n30x;1a0 OepraH.

AHHOTaIIHﬂ: B ﬂaHHOﬁ CTaTh€ IIOAHUMACTCA Hpo6neMa Pa3BUTHA Y
CTYACHTOB HABBIKOB CO3JaHHA IIPOTpaMM IIPAKTHYCCKHX BOIIPOCOB B IIPOLCCCE
oOpa3oBaHus B BBICHIUX Yy4eOHBIX 3aBefieHUsX. C ATOM 1ENbl0 aBTOp JaeT
noipoOHOE 0OBACHEHHE SI3bIKOB IPOrPAMMHUPOBAHMS U X BO3ZMOXHOCTEM.

Abstract: This article raises the problem of developing students’ skills in
creating practical programs in the process of education in higher educational
institutions. To this end, the author provides a detailed explanation of the
programming languages and their capabilities.

Kamaurt cysJap: Ax6oport TEXHOJOTHSIIAPH, uH(popmaTuka,
JaCTyPJIAIITUPHUIL, AITOPUTM, JACTypJiall TUIIapH.

KiawueBbie ciaoBa: MHbopManroHHbIE TEXHOJOTUM, WH(POPMATHKA,
IIporpaMMHUpOBaHHE, aJITOPUTM, IIPOTPAMMHBIC SI3BIKH.

Keywords: Information technology, computer science, programming,
algorithm, software languages.

Introduction. Today, not only in Uzbekistan, but throughout the world,
there is a shortage of information technology specialists, a significant part of them

are programmers. In the future, in connection with the active development of
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digital technologies, the demand for them will only grow. That is why the
education system should be able to train specialists of this level.

The term "programming” is understood to mean "planning.” It was proposed
in the mid-1940s by George Danzig, one of the founders of linear programming,
even before computers were used to solve linear optimization problems.

The development of computer technology, the improvement of information
technologies, the distribution of application packages made modern methods for
solving mathematical problems accessible and visible to a wide range of users,
freeing them from labor-intensive calculations.

The active introduction of information technologies in the educational
process is not only a time requirement, but also the result of increasing the role of
students in the educational process, their desire to find new effective ways to
obtain and master information. Let's look at the main features of student training in
the field of programming at the university and determine the possibility of
optimizing the learning process using the introduction of modern information
technologies. One of the features of programming training is the difficulty of
choosing long-term proven methods, techniques and tools, which is due to their
small number.

From practice, everyone knows that methodological materials on
programming languages (modern at the time of training) are outdated in 2-3
years. Even paradigms are relatively quickly becoming a thing of the past. This
situation also forces teachers and future professionals not only to have a specific
set of knowledge and skills and to be competent in several languages, but also to
have a stable formed need for constant self-improvement.

Literature riview. With a wide range of programming systems and
languages, the content of training in this area should, on the one hand, provide for
the study of the most current methods and programming tools, and on the other
hand, provide for trends in the development of technologies for a certain future.

Many authors draw attention to the importance of developing autonomy in the

https://nspi.uz 76


https://nspi.uz/

“Elektron ta’lim” - “3nekmpoHHoe o6y4yeHue” - “E-learning” December-2020,Volume 4 ISSN2-181-1199

study of programming. Also, practical work (physical and mental actions) should
prevail in the activities of students, during which an independent thought process
plays a special role, which allows you to search for data and solve the problem [1].

Another significant feature of the programming training methodology is at
least a differentiated approach, and preferably an individual one. The consequence
of the fact that in the process of studying programming, leading is independent
activity, there is increased motivation in strong students and reduced in poor
students. Moreover, the gap in the level of motivation corresponds to the gap in the
level of training of students. In particular, it is now possible to speak with
confidence about the allocation of a specialized system for training students whose
future profession is directly related to informatics and information technology. It is
noteworthy that such a class of students can include both students of technical
universities who are preparing for the development and operation of modern
information systems, and students who receive higher pedagogical education in the
field of informatics.

Obviously, in the system of training of computer students, due attention
should be paid to the study of the general theoretical foundations and specific
technologies of traditimization and programming. In the work [2] it was noted that
integration of four paradigms existing in the field of development of algorithms
and programs should become a necessary direction of improvement of
methodological system of training in informatics in universities. A modern
computer scientist should be fluent in all existing programming paradigms and be
able to choose the right approach to developing an algorithm depending on the
specifics of the problem being solved.

By comparing the known definitions of the subject of computer science and
the concept of programming, it can be concluded that programming occupies one
of the most important parts of computer science. Therefore, in training a specialist
in this field, programming should be allocated an adequate part of its share

occupied in informatics as a science.
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A.P. Ershov, formulating the main scientific directions of computer science,
identifies programming in a separate field, along with such areas as the theory of a
computational experiment, the theoretical foundations of computer technology,
statistical information theory and artificial intelligence [3]. Programming
concentrates the engineering issues of implementing the algorithm by means of a
specific programming language, taking into account the entire life cycle of the
software product being developed.

Research methodology. In general, the content of information training of
university students is reflected in two of its structural components: the educational
component and the educational component. Moreover, the education component is
designed to form general knowledge about the basic principles of informatics and
generalized methods of building, functioning and using information technologies.
Thus, the component of education forms the theoretical part of the content of
information training. The training component is designed to form skills and skills
in specific conditions of application of modern information and telecommunication
technologies, that is, it contains a practical part of information training.

The programming course, based on the study of all approaches to the
development of algorithms, meets, on the one hand, the requirements laid down in
both the education component and the training component. On the other hand, such
a course is designed to provide the necessary knowledge about various language
tools and other programming tools that underlie the construction of information
technologies at the modern stage of the development of informatics.

Consider the concept and structure of the programming system in general,
and languages in particular.

Programming systems are a set of tools designed to work with programs in
one of the programming languages. Programming systems provide service
capabilities for programmers to develop their own computer programs.

Currently, the development of any system and application software is carried

out using programming systems, which include [5]:
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- translators from high-level languages;

- tools for editing, layout and loading programs;

- macroassemblers (machine-oriented languages);

- debuggers of machine programs.

Programming systems typically include:

- a text editor (Edit), which performs the functions of writing and editing the
source text of the program;

- a program loader (Load), which allows you to select the desired program
text file from the directory;

- Program launcher (Run), which carries out the program execution process;

- compiler (Compile), designed to compile or interpret the source text of the
program into machine code with diagnostics of syntactic and semantic (logical)
errors;

- debugger (Debug), which performs service functions for debugging and
testing the program;

- File Manager, which allows you to perform file operations: save, search,
destroy.

The core of the programming system is the language. Existing programming
languages can be divided into two groups: procedural and non-procedural.

Procedural (or algorithmic) programs are a system of prescriptions for
solving a particular problem. The role of the computer is to mechanically comply
with these requirements.

Analysis and results. Procedural languages are divided into low and high
languages [5].

Low-level languages (machine-oriented) allow you to create programs from
machine codes, usually in hexadecimal form. They are difficult to work with, but
the programs created with their help by a highly qualified programmer take up less

memory space and work faster. Using these languages, it is more convenient to
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develop system programs, drivers (programs for managing computer devices), and
some other types of programs.

Programs in high-level languages are close to the natural (English) language
and represent a set of specified commands. Let us list the most famous
programming systems.

Fortran (FORMmula TRANslating system - formula translation system); the
oldest to this day widely spoken language, especially among users who are
engaged in numerical modeling. This is due to several reasons [6]:

- the existence of huge funds of applications on Fortran accumulated over
the years, as well as the presence of a huge number of programmers who
effectively use this language;

- The presence of efficient Fortran translators on all types of computers, with
versions for various machines being sufficiently standardized and the transfer of
programs from machine to machine is usually not very difficult;

- Fortran's initial focus on physical, mathematical and technical applications;
in particular, this was manifested in the fact that for a long time it remained the
only language with a built-in complex type of variables and a large set of built-in
functions for working with such variables.

Over the past period, a new programming methodology and philosophy has
emerged. Since the early 70s, Fortran has been well-deserved criticized. Released
in 1990, the translator MS-Fortran 5.0 almost completely complies with the
standard Fortran-90.

Most large scientific and technical applications are written on Fortran
because it has portability and stability, as well as due to the presence of built-in
mathematical and trigonometric functions.

Basic (Beginner's All-Purpose Symbolic Instruction Code - "universal
symbolic instruction code for beginners"). A direct descendant of Fortran and still
the most popular programming language for personal computers. Beisik appeared

in 1963 (it would be difficult to name the author, but the main merit in his
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appearance undoubtedly belongs to the Americans John Kemeni and Thomas
Kurtz). Like any advantages, Baysik's simplicity turned, especially in early
versions, structuring difficulties; in addition, Beisik did not allow recursion - an
interesting technique that allows you to compose effective and at the same time
short programs.

Powerful Beisik compilers have been developed that provide not only rich
vocabulary and high speed, but also the ability to structure programming.
According to some programmers, the most interesting versions are GWBASIC,
Turbo-Basic and Quick Basic.

At one time, the advent of Quick Basic marked the birth of the second
generation of Beisik programming systems. It provided the opportunity for
modular and procedural programming, the creation of libraries, the compilation of
finished programs, etc., which brought it to the level of such classical
programming languages as Si, Pascal, Fortran, etc. Moreover, due to the lack of an
official standard for the Beisik language, its implementation in the form of Quick
Basic has become the actual standard. The undisputed leaders among various
versions of Beisik were Quick Basic 4.5 and PDS 7.1 by Microsoft, which
appeared in the late 80s [7].

In 1960, a team led by Peter Naur created the Algol programming language.
This language gave rise to a whole family of Algol-like languages (the most
important representative is Pascal). Algol (ALGOrithmic Language); played a
large role in theory, but is now almost not used for practical programming.

PL/1 (PL/I Programming Language - the first programming language) was
developed in 1964-1965 by IBM. PL/1 is one of the universal languages, that is, it
allows you to solve problems from different areas: numerical calculations, text
processing, economic problems, etc. In terms of its capabilities, it overlaps
languages such as Fortran, Algol-60 (created for numerical calculations), Kobol
(for economic problems), although for several reasons PL/1 could not displace

these languages.
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PL/1 contains all the basic constructions characteristic of the so-called high-
level languages, as well as a number of specific tools convenient for practical
programming. The language resembles a designer with a large number of details -
it is enough for the user to master only those parts of the language that he
practically needs.

At the same time, the PL/1 also has a number of shortcomings that make it
difficult to learn and use the language. The main ones are, firstly, there are many
duplicate means for remembering them, it is not clear that when to apply, in
addition, it reduces both the speed of translation and the speed of program
execution. Secondly, programs are not completely machine-independent [8].

In 1972, during a collaboration with Ken Thompson, Bell Labs employee
Denis Ritchie created the Si (S - "si"') language as a tool for implementing the Unix
operating system, but the popularity of this language quickly outgrown the
framework of a specific operating system and specific system programming tasks.

Currently, any tool and operating system cannot be considered complete
unless it includes a Si compiler.

Ritchie did not invent Si simply out of his head - the language of the Bi
developed by Thompson served as a prototype. The Si programming language was
developed as a tool for practical programmers. In accordance with this, the main
goal of its author was to create a convenient and useful language in all respects.

Si is an instrument of the system programmer and allows you to deeply get
into the most subtle mechanisms of processing information on the computer.
Although the language requires high discipline from the programmer, it is not strict
in formal claims and allows for short language.

Si is a modern language. It includes those control designs that are
recommended by programming theory and practice. Its structure encourages the
programmer to use top-down design, structural programming and step-by-step
module development in his work. In a sense, the Si language is the most universal,

because in addition to the set of tools inherent in modern high-level programming
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languages (structure, modularity, certain types of data). A large set of operators
and tools require the programmer to be careful, neat and good knowledge of the
language with all the ago advantages and disadvantages [9].

The C++ language appeared in the early 80s, created by Bierne Straustrup
with the initial goal of saving himself and his friends from programming in Si or
various other high-level languages.

Obviously, C++ borrowed the most from the Si language, as well as from its
immediate predecessor, the BCPL language. These borrowings provided C++ with
powerful low-level tools to solve complex system programming problems. But
what first distinguishes C++ from Si is a different degree of attention to data types
and structures. This is due to the emergence of class concepts, a derived class and a
virtual function, adopted in turn from the Simula 67 language. This gives C++
more efficient capabilities for type control and ensures the modularity of the
program.

According to the author of the language, the difference between the ideology
of Si and C++ is approximately as follows: the program on C reflects the "way of
thinking™ of the processor, and C++ - the way of thinking of the programmer.

The main goal of the creator of the language, Dr. Bierne Straustrap, was to
equip the C++ language with designs that allow increasing the productivity of
programmers and facilitating the process of mastering large software products.

Abstraction, implementation, inheritance and polymorphism are necessary
properties of which the C++ language has, due to which it is not only universal, as
well as the Si language, but is also an object language.

Pascal's programming language was developed by Nicholas Wirth, professor
at the Department of Computer Engineering at the Swiss Federal Institute of
Technology, in 1968 as an alternative to existing and increasingly complicated
programming languages, such as PL/1, Algol, Fortran. Pascal's intensive

development led to the appearance in 1973 of his standard in the form of a revised
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message, and the number of translators from this language in 1979 exceeded 80
[6].

In the early 80s, Pascal further strengthened his position with the advent of
translators MS-Pascal and Turbo Pascal for PC. Since that time, Pascal has become
one of the most important and widely used programming languages. Significantly,
the language has long gone beyond academic and narrow professional interest and
Is used in most universities in highly developed countries not only as a working
tool of the user. The most important feature of Pascal is the embodied idea of
structural programming. Another significant feature is the concept of data structure
as one of the fundamental concepts.

The main reasons for Pascal's popularity are as follows:

- the simplicity of the language allows you to quickly master it and create
traditimically complex programs;

- Advanced means of presenting data structures provide ease of operation
with both numerical and symbolic and bit information;

- The existence of special methods for creating translators from Pascal
simplified their development and contributed to the wide dissemination of the
language;

- the optimizing properties of translators from Pascal allow you to create
effective programs. This was one of the reasons for Pascal's use as a system
programming language;

- The Pascal language implements the ideas of structural programming,
which makes the program visible and gives good opportunities for development
and debugging [8].

The advantages of this language are especially noticeable when writing quite
complex and mobile programs.

Kobol (COmmon Business Oriented Language is the language focused on
the general business) is rather old language developed first of all for researches in

the economic sphere. The language allows you to work efficiently with a large
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amount of data, it is rich in a variety of search, sorting and distribution capabilities.
About Kobol programs based on the wide use of English, they say that they are
understandable even to those who do not know Kobol, since the texts in this
programming language do not need any special comments. Such programs are
commonly called self-documenting.

Other advantages of Kobol usually include its structurality. Quite powerful
compilers from this language are designed for personal computers. Some of them
are so effective that the program debugged on a personal computer is not difficult
to transfer to large computers.

Listing the disadvantages one cannot fail to recall that only the simplest
algebraic calculations can be programmed on Kobol. This language is not suitable
for engineering calculations [9].

Delphi - the language of object-oriented "visual" programming; is currently
extremely popular. The history of Delphi begins in the 60s.

When the first version of Windows appeared - Windows 3.10, Borland
programmers created Delphi 1. It was already an object-oriented environment for
visual program development, based on the Object Pascal language.

With the advent of Windows 95, Delphi 2 appeared, then Delphi 3, 4, 5. The
Object Pascal programming language, which was the core of Delphi, has
undergone such significant changes that with the advent of Delphi 6, Borland,
which has already become a corporation, officially announced the renaming of
Object Pascal to Delphi. Therefore, those who say that Delphi is a visual program
development environment are right. But also right are those who claim that Delphi
is one of the best programming languages.

Delphi 7 is the most stable version of the programming language for Win32
that is, 32-bit versions of Windows. New versions of Delphi have also appeared,
but they are focused on .NET technology, which beginner programmers can take
on early. Delphi is based not only on the language itself, but also on RAD (Rapid

Application Development) - an environment for quick program development. With
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visual programming, as well as a fairly large library of visual components, Delphi
allows you to create programs most quickly and efficiently, taking on the main
work, and leaving the programmer a creative process [10].

The Java language (Java) originated as part of a project to create advanced
software (software) for various household appliances. The project was launched in
C++, but soon a number of problems arose, the best way to combat which was to
change the tool itself - the programming language.

Java was required to create interactive products for the Internet. In fact, most
of the architectural decisions made when creating Java were dictated by the desire
to provide syntax similar to Si and C++. Java uses virtually identical conventions
to declare variables, pass parameters, statements, and control the flow of code
execution. All good C++ features have been added to Java.

Among the non-procedural languages the most famous are: the language of
Lisp, Prologue, Okkam. The Lisp language was proposed by J. McCarthy in 1960
and is focused on developing programs to solve non-numerical problems. The
English name of this language - LISP is an abbreviation of the expression LISt
Processing (list processing) and well emphasizes its main application. The concept
of "list" turned out to be very capacious. As lists, it is convenient to represent
algebraic expressions, graphs, elements of finite groups, sets, inference rules, and
many other complex objects. Lists are the most flexible form of representing
information in computer memory. It is not surprising, therefore, that a convenient
language specifically designed for processing lists quickly gained popularity.

After the appearance of Lisp, various authors proposed a number of other
traditimic languages focused on solving problems in the field of artificial
intelligence, among which can be noted Planer, Snobol, Refal, Prologue. However,
this did not prevent Lisp from remaining the most popular language for solving
such problems. Over the course of its almost forty-year history, a number of
dialects of this language have appeared: Common LISP, Mac LISP, Inter LISP,
Standard LISP [6].
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Lisp's great advantage is his functional orientation, that is, programming is
carried out using functions. Moreover, the function is understood, as a rule,
comparing the elements of a class with the corresponding elements of another
class. The matching process itself does not have any impact on the work of the
program, only its result is important - the value of the function. This makes it
relatively easy to write and debug large software complexes.

The Lisp programming language is intended primarily for processing
symbolic information. Therefore, it is natural that in the world of Lisp numbers
play far from the main role.

Prologue (programming in LOGic) - The logical programming language is
designed to represent and use knowledge about a particular subject area. Programs
in this language consist of a number of relationships, and its implementation is
reduced to the conclusion of a new relationship based on given ones. The Prologue
implements a declarative approach, in which it is enough to describe the task using
rules and statements regarding given objects. If this description is accurate enough,
then the computer can independently find the desired solution.

Okkam (named after the philosopher W. Okkam) - the language was created
in 1982 and is intended for programming transputers - multiprocessor systems of
distributed data processing. It describes the interaction of parallel processes in the
form of channels - methods of transmitting information from one process to
another [6]. Note the peculiarity of the syntax of the Occam language - in it the
sequential and parallel order, the execution of operators is equal, and they must be
explicitly indicated by the keywords PAR and SEQ.

Conclusion.Thus, there are currently several hundred programming
languages used. Each has its own scope.
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