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3AJAYA BOCCTAHOBJIEHUA CKOPOCTb UBMEHEHHUE
TEMIIEPATYPbBI 10 KOCBEHHBIM HABJIIOJAEHUAM.

Pycmamoe Myxammaou Kab6oposuy
Jrcuzaxckuii 2ocyoapcmeenHulil neda2o2utiecKuil UHCmumym

Annotatsiya: Tezisda jismning ma'lum bir nugtasida harorat o'zgarishi
tezligini tiklash masalasi, uni tana yuzasining alohida nugtalarida o'lchash asosida
ko'rib chigilgan. Nazorat va kuzatish muammolari dualizmi printsipini go'llagan
holda, savol shartli ekstremum masalalarini echishga gadar kamayadi.

Kalit so'zlar; tiklanish, harorat, dualizm, boshgarish, kuzatish, ekstremum,
o'zgarish tezligi, o'lchov.

AHHOTaIII/Iﬂ: B Te3uce pacCMaTpuBaACTCA 3alda4d BOCCTAHOBIICHUA CKOPOCTH
N3MCHCHHUC TCMIICPATYpPhl B 3aJIaHHOﬁ TOYKC TCJIa HAa OCHOBC HU3MCPCHHUA €C B
OTACJIBHBIX TOYKAX ITOBCPXHOCTU TCJIA. HpI/IMeHeHI/IeM MMpUHIOHUIIA AyaJIu3Ma 3a1a4
YIpPaABJICHUA U Ha6H}OJICHI/ISI BOIIPpOC CBOAUTCA K PCIICHHUIO 3aa4 00 YCJIIOBHOM
IKCTPEMYMC.

Kuarouessle ¢j10Ba; BOCCTAHOBJICHMs, TEMIIEpaTypa, AyaJInu3M, YIPABICHHUS,
Ha6JIIO,ZIeHI/I}I, 9KCTPEMYM, CKOPOCTHh H3BMCHCHUC, U3MCPCHUSI.

Annotation:In this work the problem of temperature change in a given point
of the surface solid State is considered.Applying the Dualism principle of the
problem of managing and observation the question can bring to the problem of
solution of extremal.

Key words; revealing, heat, dualist, managing, observation, extrimum,
change, measurement.

PaccmoTpum HarpeB OeCKOHEYHOU IUIACTHHBI KOHEYHOW TONIIMHBIS =1, B
MPEANOJDKEHUH, YTO HadallbHasl TeMmIepaTypa IUIACTUHKHA W MPOILECC Harpesa
MPOXOJIAT UACHTUYHO IO TOJBIIMHE BO BCEX CEUCHUAX MapalIeTbHBIX €€ OOKOBOM
noBepxHOCcTH [1]. Torma HOCTATOYHO aHAIM3HPOBATH XOJ MPOIECCa B HEKOTOPOM
“crepaHE”, pacroyOKEHHOM B IUIACTHHE.

[TycTh pacmpeneicHue TEMIIEPATYPH MO TOMIIMHE IACTUHH  X(0< x<1) u
Bo BpemeHu t(0<t<t) ommceiBaeTca (QyHkIMEH T(x,t), ompemenseMon B
npsmoyromeanke, tae | [=[01k[0,f], f>O0-dukcupoBanHoe uymcno. DYHKINMIO

T(x,t) Ha30BeM (pa30BMM COCTOSHHEM IIpoLecca Harpesa. Buyrpu orpeska [01] u



npu t>0  pacopeaeneHue  TEeMNEpaTypbl  MOAUYUHAECTCS  YPABHECHUIO
TEIJIONPOBOIHOCTH

T (x) _ , 0°T(x.1)
ot o2 (1)

3nech a KodhduIMEeHT TemiepatypanpoBoaHocTH. Ha KoHIax cTepikHs
MIPUHSATHI CICAYIONINE YCIOBHS TEILIOTICPEIayuu:

0

wED oy -TaopO -

@)

I'ne p-kodpdUIMEHT TETIONPOBOIHOCTH, - KOIPOUIIMEHT TEIIIOOOMEHA MEXKTY
IperoIel Cpelol COOTBETCTBEHHO C OJHOW CTOPOHBI U OOKOBOM MOBEPXHOCTH
IIaCTUHBI ¢ Jpyrod. JleBbld koHen mmiacTuHbl X=0 TEmIO W30JIUPOBAH.
Temnepatypy rperomeit cpeasl U(t) Ha30BEM YHPABISIOIIMM BO3JCHCTBUEM WIIU

IPOCTO yNPaBICHUEM.

ITycTte B mporiecce HarpeBa MMEETCS BO3MOXKHOCTh H3MEPATh U3MEHECHHE
TEMIIEpaTypbl B HEKOTOPHIX TOYKAX HArpeBaeMoOro Teja. 3ajgada OoIpejecHUs
CKOPOCTh M3MEHEHHE TEeMIIEpaTyphbl 10 BPEMEHH B 3aJ]aHHOW TOYKE CTEP>KHS IIO
M3BECTHOMY H3MEHEHMIO TeMmIeparypbl T(X,t) B Touke X €[01] u 3akoHOM

teronepenaun (1)-(2) cocraBuser mpeaMeT 3a7aud UICHTH(UKAIUU (TIpoIecca)
HarpeBa, paccMaTpUBaeMOU HIKE.

®dynkuun Y, (t) cBI3aHHBIE C TOUKaMH X, < [0,1]
yi () =T(x.,1) +&(5) (3)
HazoBem uzMepsieMoil KOMIIOHEHTOW MPOIlecca Harpena.

3amaua 1. Ilo pynkumam y,(t), t €[01] xoncranram a,a,x u coorHomenusM (1)-

(3) onpenenuts T'(X,t) , te[0], (X #X) 5]
ITycts g(t) —Hekoropas nannas pynxums uz C*(0,)

3amava 2. [Ipu Bcex MaHHBIX 3a/1aun | HANTH BEJIMYUHY

Z,=|g®T'(X,t)dt

O Sy i

(4)

[ToHsiTHO, YTO pemIeHUs 3afa4yd 2 MPU pa3aUIHbIX GyHKIUAX g(t) =g, (t)i=12,..

COCTaBIIAIONIMX 0a3uc mpocTpancTBa Z,(0,{) mo3Bonut Haiith QyHKIMIO T'(X,t) M0



npoekuusiM (4) kak sanemeHt Z,(0,t) . [loaTtomy nanee Oyaem paccMaTpuBaTh TOIBKO

3amauy 2. Iyt KpaTKOCTH U3JI0KEHUS pacCMOTPUM, HIKE HAOJIOIEHHE 110 OTHOMY
natyuky (i =1) pacmpocTpaHeHHWE Ha OONIMN cioydail NpPUHIIMIHAIBHO Oyner

MOHSTHBIM.
bynewm uckatb Benuuuny (4) B BUje

Z, = [[KQ)Y®) +pt)u () kit
0 (5)

I'ne K(1) 1 ¢ (T) uckomelie pynxuuu u3 Z,(0,t) . Cnenays n3BeCTHOM TEXHUKE TEOPUU

HAO0JII0JJaeMOCTH B JIMHEHHBIX 3a/1auax [2]-[3] BeiOepem JIMHEHHBIN QyHKIIMOHAT (5)
TakK 4To0O0BI pH CBs3sX (1)-(3) BBIMOIHAIOCH TOKIECTBO

Z,[g®T'(X,H)dt = [[KOT (X,t) + p)U O bt
0 0 (6)

Ha pemenusax ypaBuenus (1) paccMOTpUM TOXIECTBO
1t 2
aT(x,t) _07T(xt)
0= X, t =a xdt
l j w( ){ = v

3nech w(x,t) TpoU3BOJIbHAS (YHKIMS HMEIOIIas HENPEepPhIBHBIE MPOU3BOIHBIC

2
%{/a&’l{ BCIOJly B BHYTPU MNpPSMOYroyiibHUKa [| KpomMe pas3Be JHIIb OTPE3KOB
X

te[0,f]lx=x,x=X

IIpennonaraercs, uro cucrema (1)-(2) umeer pemieHUs ¢ HENPEPHIBHBIMU

oT (x,1)
ox
MHTETPUPOBAHKUEM TI0 YaCTSAM Ha TIPOMEKYTKaX (0, x), (X, X),(X,1) (c yaerom (2) u (3))

ITocnenHee TOXIAECTBO CIOXKHUM C ypaBHEHHEM (6) W TOJIB3YSCH

IOJIyYUM



B oy (X+0.t) oyF-00)T| vz o | oy(R+01) dy(X-01)
= H{g(tﬂ{ = = }}T (X,t)dt HK(t)ﬁ{ - - }}

T (X,1) 0T(X t)

dt-

T(i,t)dt—aj (X +0,t) -y (X-0,t)]

0

dt—aj[ (X+0,t)—p(X-0,t)]

t 1 t

_ aJ’F,/,(l,t) + a‘//a—(it)}T (1,t)dt - Jl'y/(x,t')T (x,t)dx +jyx(x,0)T (x,0)dx +aJ'Fz//(1,t) - (p(t)}

0 0

U(t)dt+atjavlﬁ(§’t)T(O,t)dt+aﬂla vy _oylx t)}T(x t)dxdt.(7)

[ToTpebGyem 311ech paBeHCTBa HYJIO KOA(P(UIIMEHTOB MPU HEM3BECTHBIX 3HAYEHUSIX
GyHkuu T(x,t) U €€ MPOU3BOIHBIX

op(x,t) O’y (x,1)

at e D (xtell (8)
w(x,0) =0,w(x,{) =0,x €[0]] 9)
oy(0.t) e
— = ot [0,t] (10)
a2,y + YD ot o] (11)
u OX
Oy (X-0,t) Jy(X+0,t)
o 21 Ok (2)
dp(X=0,t) dw(X+0,t))
o 2 00)—g (13)

w(X+0,t) =y (X-0,t),p(X+0,t) =yw(X-0,t)  (14)

Urak, nna dyakuun w(x,t) momydeHa kpaesas 3anaya (8)-(14). Ilycts ata cuctema
¥MEET pelleHus IpH HekoTopblx (ynkumsax [K(),w ()] Torma B Toxknectse (7)

OCTacTCAa

0= ju (t)[go(t) + a—“w(l,t)}dt
0 H



Otcroa 3akiatouaeM: JJisi TOrO YTOOBI BBIMOJHSIIOCH COOTHOIIEHUE (6) Mpu CBA3aX
(1)-(3) u mobom ypaBHeHHH U (t) JTOCTATOYHO

P =2y @) (15)
y7i
Hrak ycraHoBieHa
Teopema:  Jlyis TOro, 4To0OBI MMEIO MECTO TOXIECTBO (6) mpu cBazsax (1)-(3),
J0CTATOYHO, YTOOBI CYIIIECTBOBAJIO PeIlieHre KpaeBoii 3amaq (8)-(15). [6]
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MATEMATHUK TABJIUMHHA AMAJITA OHIAPUIIIIA YMYMMI YPTA
MAKTAB YKYBUUJIAPUHUHI BN ®AOJIUATUHUA
PUBOXJIAHTUPUILI

Kaxxopoeé Myxpuooun
AT ykumyeuucu

bepoumypoooe Kamonuooun
KU I 6ockuy manabacu

AHHOTanus:  MabnyMku, MaremaTuka  (QaHUHUHT  y3Mra  XocC
XYCYCUSTIIApUHHM XHUCOOTa OJIraH X0JiJ1a YKyB MaTeprualil Ma3MyHUHH UKKH KUCMTa!
Ha3apuy MaTepual Ba MaTeMaTHK Macajajapra aXpaTull MyMKUH. MacananapHu
€UuIll 5Ca YKyBUWJIapJa YpraHwia€TraH Ha3apud MaTepUaJHUHI Ma3MYH-
MOXMSITUHU OWJAMHIAIITHPUO, MaBXKYJ OWIMMIIADHU YYKYPPOK TaTOUK KUJIHUIITA,
SHTY OWJIMMJIADHU BYXKYAra KEJITHUPUINTa, Ha3apusHU aMau€éT OwsiaH Oofnalira
IApOUT sIpaTaIu.

Kanur cy3aap: ax6opoT, anroputmiap, MaTepuall, METoAJIap.

AHHOTaums: V3BeCTHO, YTO C y4eTOM CcHelU(pUKH MaTeMaTUYECKON HAYKU
coliepkaHue yueOHOTo MaTeprasa MOKHO Pa3JeuTh Ha JIBE YaCTH: TEOPETUYECKUM
Marepual M MaTeMaThuueckue 3anadd. PelieHuwe 3agay yTOUHSIET COJEpKaHHE
U3y4aeMoro CTyJIeHTaMU TE€OPETHUYECKOro MaTepHalia, CO3/1aeT YCIOBuUs s OoJiee
rIIyOOKOr0 NMPUMEHEHUS HUMEIOIIMXCS 3HAHWM, CO3/1aHHs HOBBIX 3HAHUH, CBS3H
TEOPUH C MPAKTUKOM.

KiroueBble cjioBa: nHpopMalys, anropuTMbl, MaTepUa, METOIBI.

Annotation: It is known that taking into account the specific features of the
science of mathematics, the content of the teaching material can be divided into two
parts: theoretical material and mathematical problems. The solution of problems
clarifies the content of the theoretical material studied by students, creates conditions
for deeper application of existing knowledge, the creation of new knowledge, the
connection of theory with practice.

Keywords: information, algorithms, material, methods.

Nnmuii ax0opoT XaXMUHHMHT JKajlajl YCUIIW, WIMUNA KamUETIapHUHT
amaira Te3 JKOPHH KWIMHHINK, WIUIA0 YUKApPHUIIIard MEXHAT Ma3MyHHU Xamjia
METOJUIAPUHUHT JIOUMO Vy3rapu0 TypUIIM YKYBUWJIAPDHU XaMHILA YKHUIINHH,
V3UHUHT YMyMHU OWJIMM CaBUSICHHU OIIUPUINWHHU, OWIMM XaMmlla YKYBIApUHU
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KCHraTUPUII Ba UYYKypJAIITUPHINTa HHTWIMIIMHU Tanad Kwiaad. AHa IIy
Makcajiapaa VKUTYBUM YKyB Kapa€HU JaBOMUJAa YKYBUMWJIAPHUHT OuiauMmra
KU3UKUIIWMHA PUBOKIAHTHPUINTA KaTTa aXaMHT OSpHIH, yiaapJa TabIUM OJHINTra
MHTWIUII XOCHJI KWJIWIIH, (PUKpJam JapakaCHHU PUBOXIIAHTUPHIIHN, Xap XM
MacaiajapHd MYCTaKHJI XaJ KWINIITa YPraTHILIU 3apyp.

Xap Oup (pan Ma3sMyHUHUHT Ha3apuil Ba aMajuil aCOCIapUHU YpraTUilia YHUA
AXJIAT XOJiJJa MaHTUKUW HyKTau-HazapAaH EpUTHIN YKyBUMiapiaa OWIMMIApPHU
OHIVIM DAaBHIIAA TAapKUO TONTHUPHUII Ba PHUBOXKIAHTUPHIN YIyH acoc spaTaiu.
ynuHr yuyH 6apua ¢an YKUTyBUMIapyu Kabu MaTeMaThka (aHu YKUTYBUUCH XaM
YKyB Marepuaqd Ma3MyHHHH TAIIKWJI OTYBYWIApHUHH (TyIIyHYa, TeopeMa,
MaTeMaTHK Macajajiap) axpara OJUWIIM Ba yJapHH TaxXJIWI KWJIHUII acocuia
MaTeMAaTUKAHUHT aJOXH/la Ma3MYyHJIH-YCIyOuil HyHamuIIIapuHu YpHATUII OWIIaH
OOFNMK ycnyOui KYHUKMaapra sra Oyaunim Tanad 3THiIaau.

Mabnymku, MaTemMatuka (GaHUHUHT  y3Wra XOC  XyCYCHUSITJIApHHH

(TymryH4YamapHUHT aOCTpaKTIWTH Ba (DUKPIAPHUHT MAHTUKHHA TaCAWKJIAHHUIIIN)
Xpcobra onraH xojja YKyB Marepwald Ma3MyHHMHM HMKKH KHCMTa: Hazapuii
MaTepuall Ba MaTeMaTUK Macajalapra aXXpaTull MyMKAH. MeTOJ0JOTUK HYKTau-
Hazap/aH Ha3apui Marepual TyINIyH4Yalap Ba YJIapHUHT TabpUQapH, TacIuKiIap
(Teopemainap, xoccaiap, Oenrwiap), aaropuTmiap (koupanap, (Gopmynanzap Ba
Oomkanap), Typiaud MaTeMaTHK METOoJJiap, alHWi aaMaIllTHpHILIAp, XapakaT €Ku
YXIanuIMK METOJIapu, KOOPANHATA Ba BEKTOpJIap METOMJIApH Ba X0Ka30) OpKaIH
Oepwiran OynamO, YKyB Marepuald Ma3MYHHMHHHT Oy TalllKWI ATyBUYWIAPH
MaTeMaTHKa JapclMKIapuaa y3apo Oorimanuiga oymaam.
Macananapay e4uin 3ca YKyBUWIApAa YpraHujga€éTraH Hazapuid MaTEPUATHUHT
Ma3MyH-MOXUSITUHU OWJIWHJIAMITHPUO, MaBXyJ OWIMMIADHH YyKYPPOK TaTOMK
KUAJUINTa, STHTU OWJIMMIIAPDHU BYXYJra KEJITHUPHINTa, HA3apUSHU amManu€éT OuiiaH
OoFJaIra mapouT sipaTau.

VKyB MaTepuanm Ma3MyHHHH OyHAail TaxJanmia KWINII JApCiIMK MaTHHIAH
TyIIyH4Ya Ba OOBEKTIAPHHUHT TabpUIApUHH YpraHUIIIA, YIAPHUHT MaHTUKUN
TYy3WIHIIA Ba KEIUO YMKUIIMHU TaxXJIWJI KWINIITa, YMYMHWIWTH Ba (DapKuHH
aHWKJAIIra, NIYHUHTAEK, AacoCHid TasHY YKyB MAaTEpUAIMHU EpPUTHUINTA
MVIDKaJUTaHTaH Macananap OujaH Oup KaTopaa, YpraHWiIaJuraH Ha3zapui
MaTepPUATHUHT TAAOWKIAPUHU KYpcaTaJuraH MacaiajlapHu XaM aHUKJIAIra UMKOH
O6epagu. Hartmxama xap Oup KOHKPEKT Jdapc MaB3yCMHMHI aCOCHU TasHY
TYLIyHYQJIAPUHUHT  YPraHWIIHWUHI MaKCaJJIApUHU AaHUK KypcaTWIl  YKYyB
BasudaIapuHA aHUKJAIITa, YKyBUMJIApD TOMOHHJIAH Y3JAIITUPWITaH OWIMM Ba
KYHUKMaJIApHU HA30paT KWIUIITa UMKOHUAT SIPaTajIu.
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VkyB Basu(haH{ aHMKIANI TABIHM BOCHTAJIApH Ba TabIUM METOIAPHHH TaHIALI
y4yH acoc sparanu. byHna VKUTYyBUM VKYB MaTEpUAIMHUHT Ma3MyHHUAaH KeluO
YUKKaH XOJJa TabJUM METOJIapUJIaH TaHJalIu Ba YKYBUWJIAPHUHT OWJIUIIT
(haoNUATUHU TAIKWI 3TA]IH.

Typau TabauM MeTOMJIapM HMMKOHUATIAPUHU Oaxonamijga YKyBUHIAPHUHT €M1
XYCYCUSTIIApUHHU XHUCOOTra OJIMII MYXUMIUpP. 5-6 cuH(pIap MaTeMaThka Kypcuia
VKUTYBUM YKYB MaTepuajuHU EpUTHILAA JacTiald 3ciiad KOJMIIHUHT acocaH
MEXaHUK YyCYJUIapUHU KyJalra WYHaITUPWITaH METOUIapUIaH XUKOS KHJIMIII
yCcylura KeHrpok 3bTubop Oepca, 7-9 cundnapaa sca Oy ycya yaymu Kamainuo,
CEeKMH-acTa 9cJia0 KOJHUIIHUHT MAaHTHUKMM Yycyn keHras Oopanu. Hatmkama
VKAUTYBUM  VKYBUWIAPHMHT  aKiIud  (DaoNusITIIapuHM  MIAK/UTAHTUPHIL  Ba
PUBOXJIAHTUPHUII YUYH KEHI UMKOHMSITIapTa ora Oyiaajau, YyHKH SHJIU MaTeMaTHK
TabJIUM Kapa€Hu/a KYJJIaHUIAIUraH XUKOsI KWIIUII, cyX0at, YKyBUMIIap MYCTaKUII
UIUTAPUHY YIOIITUPUI yCyJapu ypTracuaa HucoOatiap y3rapul, YKyBUYMIApHUHT
(bao/UIMTMHA AKIJIAHTAPHUII, MYCTAKWJI OWIMM OJUIUIApU Y4YyH IIapOUTIap
SIpaTUJIA]IH.

VKUTYBYM YKUTULI yCYIIAPHHA TaHIANINA CHHGIATH YKYBUMIAPHUHT MATeMATUK
Tau€prapiuru JapakaCMHU X#pcoOra oJjiraH xojja TabakajalTupuO TabiuM
Oepuira Xam 3bTHOOp Oepumm jo3uM Oynmamu. byHma acocuit Me30H VKyB
MaTepuaivuHu cuH@aaru Oapya YKyBUWJIAp TOMOHMJIAH Y3JIAIITHPWINAIINTA
SPUIIHII OYITAHINTY YIYH, YKUTYBYH OYIII Y3JIAIITUPYBYN YKYBUMIIAp TOMOHUAAH
ypranmwnaérran xap Oup MaB3y Ma3MyHHJIard TasHY TYIIYHYaHU a)kKpaTa OJIMII, Y3
UIIMHA PEXATAIITHPUIL Ba HA30paT KWK KYHUKMaJapUHU TapKuO TONTUPHUIITA
anoxunga H2bTHOOpP Oepumu kepak OVymaau. ByHMHT y49yH VYKATYBUM SIHTH
MaTepHaiHu 0a€H STUIA yIapHHU Xap TOMOHJIaMa Kyiia0-KyBBaTJiall, MaB3yHUHT
Mypakkad >KoWjgapuaa TYIIYHTHPUII CypbhaTHHH OUp 03 CEKUHJIAIITHPUII,
V3JIATUPHUIAA KAMWHYWIMK TYyFWITaHAa YKyBUWIApD TOMOHHUIAH CaBOJUIap
OCPWINIIUHK parOaTIaHTUPHUIIHN 3apYPAHD.

Myamait  kwmb, TabIUMM Ma3MyHHUTa MOC METOJIAPHU TYFpPH  TaHJAII
VKATYBYMHUHT pEXKATAMTHPUII Ba JOWMXaJamITHpUIl Qaonustuga xap OHp
MaB3yHU VpPraHWIIHUHT PEKACUHU TYFPU TaHIAIIra Ba YKyBUWIAp OWIIUII
(baonUATHHY TAKOMUJUTAIITAPHUIITA WKOOUM TabCUP YTKA3aIH.

O®OUJIATAHUJIITAH AJTABUETJIAP
. C.AnmuxoHoB. MareMarnka VYKUTUII METOAUKACH. YHHUBEPCUTETIAPHUHT

MareMatuka (akynpTeTd OakamaBp WyHaNMWImM Tanadajapu ydyH OapCiuK.-T.-
”S"KI/ITquI/I”, 2011.-3580.
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TA’LIMDA KOMPETENTLI YONDASHUV. KOMPETENTLIK
VA KOMPETENSIYA HAQIDA.
Usarov Sardor Abdunazirovich
JDPI Matematika o’qitish metodikasi kafedrasi.

Mirsaidova Gavhar.
JDPI Matematika o’qitish metodikasi yo 'nalishi talabasi.

Annotatsiya: Ushbu maqolada ta’lim soxasida kompetentli yondashuv
hagida tushunchalar berilgan.
Kalit so’zlar: Kompetensiya, kompetentlik, kompetentli shaxs.
AHHOTaIII/IﬂZ CTaTbsd HacCT NPCACTABICHUC O TI'PAaMOTHOM IIOAXOAC K
00y4eHHUIO.
KaroueBble ciioBa: KOMHGTGHTHOCTB, KOMIICTCHTHOCTD, KOMIIETEHTHBIN
YCJIOBCK.
Annotation: This article provides insights into a competent approach to
education
Keywords: Competence, competence, competent person.

Ta’lim sifatini oshirish - bu bugungi kunda butun jahon hamjamiyatidagi
eng dolzarb muammolardan biri hisoblanadi. Uni hal etish uchun esa, ta’lim
mazmunini modernizatsiyalash, ta’lim jarayoni texnologiyalarini va so’zsiz
ta’limning yakuniy magsadini gqayta ko’rib chiqish talab etiladi.

Ta’limni jamiyat madaniyatini o’zlashtirish asosida ta’lim oluvchilarda
faoliyatning turli sohalarida shaxsiy va ijtimoly ahamiyatga ega bo’lgan
muammolarni mustaqil hal etish gobiliyatini rivojlantirishning maxsus tashkil
etilgan jarayoni sifatida qarash mumkin. Ta’lim magsadini bunday tushunish esa,
0’z navbatida kompetentli yondoshuvni ro’yobga chiqarish uchun asos yaratadi.

«Kompetentlik» va «kompetensiya» ta’limda kompetentli yondoshuvning
asosly tushunchalaridir. Manbalar tahlili esa, ularning ilmiy adabiyotlarda bir
qiymatli ta’rifga ega bo’lmagan murakkab, ko’pkomponentli va fanlararo
tushunchalar ekanligini ko’rsatadi. Tadqiqotchilar fikricha ular hajmi, turkumi,
semantikasi va mantiqiy tuzilmasi bo’yicha farqlanib, kompetentli shaxs tavsifi
(xususiyatlari, odatlari va boshqgalar) sifatida garalishi mumkin. Kompetentli
shaxs tavsifi (xususiyat, shaxs sifati, uning komponenti), shaxs tuzilmasida yaxlit
ta’lim, shaxs xususiyatlari tizimi, bilim, ko’nikma va malakalarni egallash
natijasida yuzaga keluvchi holatlar (tayyorgarlik, yo’naltirilganlik va boshqgalar)
sifatida ifodalanishi mumkin, ko’pincha esa, kompetentli bilim va tajriba bilan
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tenglashtiriladi.

G.K. Selevko kompetensiyani atrof-muhitni o’zgartirish bo’yicha magsadni
qo’yish va unga erishishga imkon beradigan bilim, ko’nikma va malakalar
majmuasi shakli sifatida tushungan. Kompetentlik - bu shaxsning ta’lim olishi va
ijtimoiylashuvi jarayonida egallagan hamda faoliyatda mustaqil va muvaffaqiyatli
ishtirokiga yo’naltirilgan bilim va tajribalariga asoslangan, uning faoliyatidagi
umumiy gobiliyat va tayyorgarligida namoyon bo’ladigan integrallashgan sifat.

lImiy-metodik adabiyotlarda kompetensiyaning quyidagi an’anaviy
tasniflari gayd etilgan:

- javobgarlikni 0’z zimmasiga olish, hamkorlikda qaror qabul qilishda
ishtirok etish qobiliyatiga bog’liq siyosiy va ijtimoiykompetensiyalar;

- madaniyati, tili va dinidan gat’iy nazar boshqa insonlar bilan yashashga,
ularni tushunishga, ularga yordam berishga va o’zaro kelishmogqchiliklarni
bartaraf etishga yo’naltirilgan, jamiyat hayotida uchraydigankompetensiyalar;

-kasbiy faoliyatda va jamiyat hayotida muhim bo’lgan yozma va og’zaki
mulogotga egalikni aniglovchikompetensiyalar;

- axborot jamiyatining paydo bo’lishi bilan bog’liq bo’lgan
kompetensiyalar (yangi texnologiyalarga ega bo’lish va ularning afzallik va
kamchiliklarini aniglash).

Ular o’zaro bir-birini to’ldiruvchi va bir-biriga bog’liq bo’lgan
tushunchalar. Kompetensiyaga ega bo’lmagan kompetentli shaxs uni ijtimoiy
ahamiyatli jihatlarda to’lagonli amalga oshira olmaydi.

Bu fikrni kompetensiyani insonda mavjud bo’lgan narsalar to’plami,
kompetentlikni esa, shaxs ega bo’lishi kerak bo’lgan narsalar to’plami sifatida
tavsiflovchi A.S. Belkin tomonidan berilgan ta’rifda ham uchratish mumkin.

Xorijiy so’zlar lug’atida «kompetentlik» tushunchasi biror shaxs yoki
muassasaning vakolati va huquqlari majmuasi yoki biror bir insonga tegishli
ishlar, savollar majmuasi sifatida ta’riflangan. Fransuzcha «competent» so’zi
kompetentli, vakolatli sifatida tarjima qilinadi. Shu bilan birga u yuridik
ahamiyatga ham ega. Ingliz tilida «competence» atamasida shaxsning sifati
ma’nosi mavjud: kompetentlik - qobiliyat sifatida keltirilgan .

Kompetensiya tushunchasi quyidagilarni ifodalaydi:

- bitiruvchining tayyorgarligi, «mutaxassislashtirilgan» ligi, faoliyat usullari
va vositalariga haqiqiy egaligi, qo’yilgan masalalarni hal eta olishligi bilan
ifodalanuvchi ta’limnatijasi;

-atrof-muhitni shakllantirib magsadni qo’yish va unga erishish imkonini
beruvchi bilim, ko’nikma va malakalarningmosligi.
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O’zbek tilidagi «-lik» qo’shimchasi ma’lum sifatga egalik darajasini
bildiradi. Shuning uchun «kompetentlik» atamasi ma’lum sifatlar va ularga egalik
darajasini belgilash uchun qo’llaniladi. Kompetentlik - deganda ko’pincha
shaxsning faoliyat yuritishga umumiy gobiliyati va uning kasbiy tayyorgarligida
namoyon bo’luvchi ta’lim jarayonida o’zlashtirilgan bilim va tajribalarga
asoslangan integrallashgan sifatlaritushuniladi.

Demak, kompetensiya va kompetentlik tushunchalari bilim, malaka va
ko’nikma tushunchalaridan kengroq, chunki ular shaxsning yo’naltirilganligi,
muammolarni his gila olishi, sinchkovlikni namoyon gila olishi, egiluvchan
fikrlashga ega bo’lishi kabi sifatlarni 0’z ichiga oladi.

«Kompetentlik» va «kompetensiya» atamalari sinonim tushunchalar bo’lib,
bu tushunchalar O’zbekiston pedagogikasida yangi hisoblanadi. Shuning uchun
ularning turli xil talginlari mavjud. Oliy ta’limning Davlat ta’lim standartida
kompetensiya va kompetentlik tushunchalariga quyidagicha ta’riflar berilgan:

kompetensiya - bilim, malaka va shaxsiy sifatlarni ma’lum sohada
muvaffaqiyatli faoliyat uchun qo’llay olish;

kompetentlik - shaxsning muayyan ta’lim yo’nalishi yoki mutaxassisligi
bo’yicha olgan bilim, malaka va ko’nikmalari hamda shakllangan shaxsiy
hislatlarini mehnat faoliyatida muvaffagiyatli qo’llay olish qobiliyatidir.

Demak, kompetentlik bu aniq faoliyatni amalga oshirish uchun bilim va
tajribalarga ega bo’lgan shaxs tavsifi bo’lib, u ta’lim oluvchi tomonidan alohida
bilim va ko’nikmalarni emas, balki har bir mustaqil yo’nalish bo’yicha
integrallashgan bilimlar va sifatlarning o’zlashtirilishini nazarda tutadi.

Tayanch kompetentlik oliy pedagogik ta’limning har bir bosqichi uchun
ta’lim bloklari va o’quv fanlari darajasida aniqlanadi. Tayanch kompetentlik
tartibini belgilashda kasbiy pedagogik ta’limning asosiy magsadlariga muvofiq
ijtimoiy va shaxsiy tajribaning mohiyati, ijtimoiy jamiyatda kasbiy faoliyatni
tashkil etish jarayonida hayotiy ko’nikmalarni egallashga imkon beruvchi asosiy
turlar muhim ahamiyat kasb etadi. Ushbu nuqgtai nazardan ular quyidagi
kompetentlik turlariga bo’linadi:

Yaxlit-mazmunli kompetentlik. Bu talabaning qadriyatli yo’nalishlari
bilan bog’lig, uning ijtimoiy borligni his eta bilishi va tushunish qobiliyati,
mustaqil hayot yo’lini topa olishi, 0’zining ijtimoiy jamiyatdagi roli va o’rnini
anglab yetishi, harakatlarni tashkil etishda aniqg maqgsadni belgilash hamda garor
qabul qilish malakasi, dunyogarashi bilan bog’liq kompetentlik, u talaba uchun
o’quv va boshga vaziyatlarda o’zini aniqlash mexanizmini ta’minlaydi.
Talabaning individual ta’lim yo’nalishi va uning hayotiy faoliyatining umumiy
dasturi ana shu kompetentlikkabog’liq.
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Ijtimoiy-madaniy kompetentlik. Talaba chuqur o’zlashtirishining zarur
bo’lgan bilim va faoliyat tajribasi doirasi, milliy va umuminsoniy madaniyatlar
xususiyatlari, inson va insoniyat hayotining ma’naviy-axlogiy asoslari, oilaviy va
jjtimoily an’analarning madaniy asoslari, inson hayotida fan va dinning roli,
ularning moddiy borligqa ta’siri, turmush va dam olish borasidagi bilimlar,
masalan, bo’sh vaqtni samarali tashkil etish usullarini bilishidaniborat.

O’quv-bilish  kompetentligi. Bu talabaning o’rganilayotgan aniq
ob’yektlar bilan bog’liq mantiqiy, metodologik va ijtimoiy faoliyati
elementlaridan iborat bo’lgan mustaqil fikrlash kompetentliklarining to’plami
bo’lib, unga magsadni ko’ra bilish, faoliyatni rejalashtirish, uning mazmunini
tahlilgilish, refleksiya, faoliyatga shaxsiy baho berish borasidagi bilim va
malakalari kiradi. O’rganilayotgan ob’yektlarga nisbatan talabalar kreativ
ko’nikmalar, ya’ni bilimlarni bevosita borligdan olish, nostandart vaziyatlarda
muammoni hal etishning harakat usullari va evristik metodlarini egallaydi.

Axborot olish kompetentligi. Audio-video ko’rsatuv vositalari va
axborot texnologiyalari yordamida mustaqil izlanish, tahlil gilish va zarur
axborotlarni tanlab olish, ularni tahlil etish, o’zgartirish, saqlash va uzatish
mahorati shakllantiriladi. Ushbu kompetentlik talabaning o’quv fanlari asoslarini
muhim axborotlar asosida o’zlashtirishinita’minlaydi.

Kommunikativ kompetentlik. Ta’lim oluvchilar bilan o’zaro
munosabatlar, ularning usullari, muloqot jarayonida ustuvor o’rin tutuvchi tilni
o’zlashtirish, guruhlarda ishlash ko’nikmalari, jamoada turli xil ma’naviy-
ma’rifly tadbirlarni tashkil etish va o’tkazishni bilishni 0’z ichigaoladi.

Ijtimoiy-faoliyatli kompetentlik fugarolik (fugaro, kuzatuvchi,
saylovchi, vakil vazifasini bajaruvchi), ijtimoiy-mehnat sohasi (iste’molchi,
xaridor, mijoz, ishlab chigaruvchi huquqglari), oilaviy munosabatlar va
majburiyatlar, igtisod va huquq masalalari, kasbiy, shuningdek, shaxsiy mavgeini
aniglash borasidagi bilim va tajribalarni egallash (xususan, mehnat bozoridagi
mavjud vaziyatni tahlil qilish, shaxsiy va ijtimoiy manfaatlarni ko’zlab harakat
gilish mahorati, mehnat hamda fugarolik munosabatlarining odobini bilish) ni
anglatadi.

Shaxsning 0’z-0’zini takomillashtirish kompetentligi ma’naviy,
motivatsion, intellektual va amaliy jihatdan o’z-0’zini rivojlantirish, irodaviy va
hissiy jihatdan 0’z-0’zini boshqara olishga garatilgan. Talaba shaxsiy manfaatlari
va imkoniyatlariga ko’ra faoliyat usullarini egallaydi, bu unga o’zida zamonaviy
mutaxassisga xos bo’lgan shaxsiy va kasbiy sifatlarini rivojlantirish, tafakkurini,
madaniyati va xulgini shakllantirishga yordamberadi.

Kasbiy faoliyatni tashkil etishda muhim ahamiyatga ega bo’lgan
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kompetentlikning asosiy elementlari Davlat ta’lim standartlarida o’z ifodasini
topgan.

Kompetentlik tushunchasi nafaqat aniq bilim va ko’nikmalar, balki aniq
strategiya, mos emotsiya va munosabat, xuddi shuningdek, butun bir tizimni
boshgarish mexanizmi mavjud ekanligi talab etiladigan murakkab amaliy
masalalarni hal etish bilan bog’liq. U 0’z ichiga nafaqgat kognitiv tashkil etuvchini,
balki gadriyatli yo’nalganlikning motivatsion, etik, ijtimoiy va ahlogiy tizimlarini
ham oladi.

Kompetentlik faoliyatning anig sohasida, aniq mutaxassislikda namoyon
bo’ladi. Faoliyatning u yoki bu turi uchun talablar kompetentlik doirasining
chegaralanganligini va uning klasterlarga birlashtirilgan aniq turlarini ajratishni
nazarda tutadi. Oliy ta’lim muassasasi bitiruvchisi 0’z predmeti mazmuni, unga
qo’yilgan talablar, shartlar, shu bilan birga faoliyat olib borayotgan ijtimoiy

sharoitlar bilan tavsiflanuvchi aniq kasbiy faoliyat sub’yekti sifatida tayyorlanishi
kerak.
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PRIZMALAR VA ULARNING TEKISLIKLAR BILAN KESIMI.
Mamatov Jasur Asatullayevich

JDPI Matematika o qitish metodikasi kafedrasi.

Annotatsiya: Magolada maktabda fazoviy jismlar kombinatsiyasi mavzusi
qaraladi. Bu mavzu umumta’lim maktablari, akademik litseylarda yetarlicha
o’rganilmagan. Akademik litsey dasturida 2 soat miqdorida ajratilgan. Bu esa
o’quvchilar ongida fazoviy jismlar kombinatsiyasini o’rganish va unga doir
masalalarni yechish ko’nikmasini kam shakllantiradi.

Kalit so’zlar: Geometrik  jism, fazoviy jismlar, ko pyoq , prizma,
prizmaning sirti.

AHHOTANMS: B cratbe  paccmarpuBaeTrcsi = TeMa  COYETAaHHS
MPOCTPAHCTBEHHBIX MPEIMETOB B IIKOJIE. DTa TeMa HEIOCTATOYHO H3y4YeHa B
CpPEeIHUX IIKOJIaX U aKaJeMUYECKUX JIUIesX. B mporpaMMe akagieMHU4ecKOro JIUIesl
OTBOJUTCS 2 4aca. DTO MOJAPHIBACT CIIOCOOHOCTh CTYJICHTOB M3y4aTh COUCTAHHE
IPOCTPAHCTBEHHBIX OOBEKTOB U PEIIaTh MPOOJIEMBI, CBI3aHHbBIE C HUMH.

KuroueBble cjioBa: reoMeTpUUYECKOE TEJIO0, IPOCTPAHCTBEHHBIE OOBEKTHI,
MHOT'OYTOJIbHUK, [IPU3Ma, IOBEPXHOCTH IIPU3MBI.

Annotation: The article discusses the topic of combinations of spatial
objects in school. This topic is not sufficiently studied in secondary schools and
academic lyceums. 2 hours are allocated in the academic lyceum program. This
undermines students' ability to study the combination of spatial objects and to
solve problems related to them.

Keywords: Geometric object, spatial objects, polygon, prism, prism
surface.

Maktabda matematikani o’qitishdan magqsad - o’quvchilarga mustahkam
bilim berish, boshqa fanlarni o’rganish va bilimini oshirishga yordam berishdir.
O’qish bilan birga fanga muntazam qiziqish uyg’otishdir. O’quvchilardagi
gobilyatni aniglash va uni rivojlantirishdir. Bu maqoladagi  materiallar
matematikadagi masalalarni yanada chuqurroq o’rganishga yordam beradi.
Fazoviy jismlarning kombinatsiyasi mavzusi kengaytiradi. Kasb hunar kollrjalarida
geometriya fanida stereometriya qismiga 12 soat ajratilgan bo’lib, fazoviy
jismlarning kombinatsiyasiga juda kam e’tibor qaratilgan. Bu esa o’quvchilar ongida
fazoviy jismlar kombinatsiyasi tushunchasi yetarlicha shakllanmaydi.
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Stereometriyada jismlar deb ataluvchi fazodagi figuralar o 'rganiladi.
Geometrik jismni fazoning tabiity jism bilan band gilingan va tekislik bilan
chegaralangan qismi sifatida yaqgqol tasavvur gilish kerak.

Sirti chekli migdordagi yassi tekisliklardan iborat jism ko pyoq deyiladi.
Agar ko'pyogning o'zi uning sirtidagi har bir ko pburchak tekisligining bir
tomonida yotsa bunday ko pyoq gqavarig ko'pyoq deyiladi. Qavariq
ko pyogning sirti bilan

Bunday tekislikning umumiy
gismi yoqg deyiladi. Qavariq ko'pyogning yoglari yassi gavariq
ko pburchaklardan iborat. Ko'pyoq yoqglarning tomonlari uning qirralari,
uchlari esa ko'pyogning uchlari deyiladi

Bu ta'rifni sizga tanish kub misolida tushintiramiz.

|
|
|
|,
.".‘!4 S

| *4
L

Kub gavarigdir. Uning sirti oltita kvadratdan tashkil topgan: ABCD,
BEFC, ... . Bu kvadratlar kubning yogqlaridir. Bu kvadiratlarning AB, BC,
BE, ... tomonlari kubning qirralari bo’ladi. Kvadratlarning A, B, C, D, E,

uchlari kubning uchlari bo'ladi. Kubda oltita yoq, o'n ikkita qirra va
sakkizta uch bor.
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Bizlar o'rganayotgan asosiy obekt hisoblangan eng soda ko pyoglarni —
prizmalarni va piramidalarni shunday tariflaymizki, unda jism tushunchasidan
umuman foydalanilmaydi. Ular geometric figuralar sifatida ta'riflanib, fazodagi
ularga tegishli hamma nugtalar ko'rsatiladi. Geometric jism va uning sirti
tushunchasi umumiy holda keyinrog beriladi.

Prizma

Turli yarim tekisliklarda yotuvchi va parallel ko chirish bilan ustma-ust
tushuvchi ikkita yassi ko pburchakdan hamda bu ko pburchaklarning mos
nugtalarini tutashtiruvchi hamma kesmalardan iborat ko pyoq prizma deyiladi.

Ko pburchaklar  prizmaning asoslari  deyiladi, mos uchlari
tutashtiruvchi kesmalar esa prizmaning yon qirralari deyiladi.

Parallel kochirish harakat bo’lgani uchun prizmaning asoslari teng
boladi.

Parallel ko'chirish tekislik parallel tekislikka ( yoki o°ziga) o'tgani
uchun prizmaning asoslari parallel tekislikda yotadi.

Parallel ko chirishda nugtalar parallel ( yoki ustma-ust tushuvchi)
to'g'ri chiziglar bo’ylab ayni bir xil masofaga siljigani uchun prizmada yon
girralari parallel va o'zaro teng.

Prizmaning sirti asoslaridan va yon sirtidan iborat. Yon sirti
parallelogrammlardan iborat. Bu parallelogrammning har birida ikki tomoni
asoslarining mos tomonlari hisoblanadi, golgan ikki tomoni esa go'shni yon
yoglari hisoblanadi.

Agar prizmaning asosi n burchakli bo’lsa, u n burchakli prizma
deyiladi.
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Bundan keyin biz asoslari  gavarig ko pburchaklar bo’lgan
prizmalarga garaymiz. Bunday prizmalar qavariq ko pyoqlardir.

Yugoridagi rasmda beshburchakli prizma tasvirlangan. Uning asoslari
~A1Ax....As, Al AL A beshburchaklardir, XX'—asoslarining mos
nugtalarni tutashtiruvchi kesma. Prizmaning yon girralari —A;AY AA%, ...,
AsA's  kesmalardir. Prizmaning yon yoglari —A1AALAL,  AAABAS: L.
paralllelogramdir.

Prizmaning tasviri va uning kesimini yasash

Parallel proyeklash qoidalariga muvofiq prizmaning tasviri quydagi
tarzda yasaladi. Avval asoslaridan biri P yasaladi. Bu biror yassi ko pburchak
bo'ladi. Keyin P ko pburchakning uchlaridan bir xil uzunlikdagi parallel
kesmalar ko'rinishda prizmaning yon qirralari o'tkaziladi. Bu kesmalarning
uchlari tutashtiriladi va prizmaning ikkinchi
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Asos hosil bo’ladi. Ko'rinmaydigan qirralar shtrix  chizig bilan
ko rsatiladi.

Prizmaning yon qirralariga parallel tekisliklar bilan kesimlari
parallelogramlar bo'ladi. Xususan, dioganal kesimlar ham parallelogramlar
bo'ladi. Bu bitta yogga tegishli bo’lmagan ikkita yon girra orgali o'tuvchi
tekisliklar kesmalaridir.
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Amalda, xususan, masalarni yechishda ko pincha  prizmaning
asopslaridan biri tekisligida berilgan g to'g'ri chizig orgali o'tuvchi tekislik
bilan kesmani yasashga to'gri keladi. Bunday to'g'ri chizig kesuvchi
tekislikning asos tekisligida izi deyiladi. Prizmaning kesimini yasash uchun
kesuvchi tekislikning prizma o'glari bilan kesishish kesmalarni yasash yetarli.
Agar prizma sirtida kesimiga tegishli bo’lgan biror A nuqta ma’lum bo’lsa,
bunday kesim ganday yasalishini ko rsatamiz.

7

Agar berilgan A nugta yon yoqga tegishli bo'lsa, u holda bu
yogning kesuvchi tekislik bilan kesishmasi
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rasmda ko'rsatilgandek yasaladi. Yani : dastlab D nuqta yasaladi, bu
nugta yasaladi, bu nugtada yoq tekisligi berilgan g izni kesib o'tadi. Keyin
A va D nugtalar orgali to'gri chiziq o'tkazildi. Qaralayotgan yoqdagi AD
to'g ri chizigning BC kesmasi bu yogning kesuvchi tekislik bilan kesishishidir.
Agar A nugtani o'z ichiga olgan yoq g izga parallel bo’lsa, u holda kesuvchi
tekislik bu yogni A nugta orgali o'tuvchi va g to'g'ri chizqga parallel bo’lgan
BC kesma bo'yicha kesib

BC kesmaning oxirlari qo'shni yoglarga ham tegishli boladi.
Shuning uchun tavsiflangan usul bilan bu yoglarning bizning kesuvchi tekislik
bilan kesimini yasash mumkin. Va hakozo.

Ushbu

</
; \‘/

rasmda to rtburchakli prizmaning ostki asos tekisligidagi a to'gTri
chizig va yon qirrralarining biridagi A nugta orgali o'tuvchi tekislik bilan
kesimini yasash ko rsatilgan.

To'g'ri prizma
Agar prizmaning yon qirrasi asoslariga perpendikulyar bo'lsa, bunday
prizma to g'ri prizma deyiladi. Aks holda og'ma prizma deyiladi.

To'g'ri prizmaning yon girralari to'g'ri to rtburchaklarmdir. To'g'ri
prizmani rasimda tasvirlashda uning yon qirralari vertikal gilib otkaziladi.
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Agar to'g'ri prizmaning asoslari muntazam ko pburchaklar bo’lsa,
bunday muntazam prizma deyiladi.

Prizmaning yon sirti (anigrog'i yon sirtining yuzi) deb yon yoqlari
yuzlarining yig indisiga aytiladi. Prizmaning to'la sirti yon sirti bilan saoslari
yuzlarining yig indisiga teng.

1.1.1-teorema. To'gri prizmaning yon sirti asosining perematiri
bilan balandligaining, yani yon qgirrasi uzunligining ko paytmasiga teng.

Isboti. To'g'ri prizmaning yon yoglari—to'gri to rtburchaklar. Bu
to'gri to'rtburchalarrning asoalari prizmaning saosida yotgan ko pburchakning
tomonklari bo'ladi, balandliklari esa yon girralarning uzunligiga teng. Bundan
prizmaning yon sirti

S=a,l+a,l+...+a,|=pl

ga teng degan natija chigadi, bu yerda aj...,an —asos qirralarining
uzunliklari, p—prizma asosining peremetiri, |l—yon qirralarining  uzunligi.
Teorema isbotlandi.

Masala. Og ma prizmada uning yon qirralariga perpendikulyar va
hamma yon qirralarini kesib o'tadigan kesim o'tkazilgan. Kesmaning peremetri
p ga, yon qirralari esa | ga teng bo'lsa, prizmaning yon sirtini toping.

Yechilishi. o'tkazilgan kesim tekisligi prizmani ikki gismga ajratadi.
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Ulardan birini prizma asoslarini ustma-ust tushadigan qilib parallel
ko chiramiz. Natijada asosi berilgan prizmaning kesimi, yon girralariga esa |
ga teng togri prizmani hosil gilamiz. Bu prizmaning yon sirti berilgan
prizmaning yon sirtiga teng bo’ladi. Shunday qilib, berilgan prizmaning yon
sirti pl ga teng.

Parallelepiped

Prizmaning asosi  parallelogramm  bo'lsa, bunday prizma
parallelepiped deyiladi. Paralllelepipedning hamma yoqlari
paralllelogrammlardir.

Ushbu

a)
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rasmda esato'g ri parallelepiped tasvirlangan.

Parallelepipedning  umumiy uchlariga ega bo’lmagan yoglari
garama-qgarshi yotgan yoglar deyiladi.

1.1.2-teorema.  Parallelepipedning garama-garshi yotgan yogqlari
parallel va teng.

Isboti. Parallelepipedning  garama-garshi yotgan ikkita yog'ini,
masalan,  A;AALA' va AsAA4A's  yoglarni ko'zdan kechiraylik.
Parallelepipedning hamma vyoglari parallelogrammlar bo’lgani uchun A:;A;
to'g'ri chizig AsAs3

To'g'ri chizigga parallel, A; A’y to'g'ri chiziq esa A4A'y to'g'ri
chizigga parallel. Bunday, garalayotgan yoglarning tekisliklari parallel degan
xulosa chigadi.

Parallelepipedning yoqlari parallelogrammlar bo’lgani uchun A;Aa,
ALAY, ALA's va AlA;  kesmalar  parallel va teng. Bunday Ai;AALAY
yogni A;A; girra bo'lib parallel ko chirish natijasida u AzA;A'A%

Yoq bilan ustma-ust tushadi deb xulosa chigaramiz. Demak, bu yoglar
teng.

Parallelepipedning istagan boshga yogining parallel va tengligi
shunga o'xshash isbotlanadi. Teorema isbotlandi.

Parallelepipedning markaziy simmetriyasi

1.1.3-teorema. Parallelepipedning diagonallari bir nugtada kesishadi
va kesishgan nugtasida teng ikkiga bolinadi.
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Isboti. Parallelepipedning ixtiyoriy ikkita diagonalini, masalam, A;A';
va A4A%; diagonallarini ko'zdan kechiraylik.

Umumiy tomoni AxAs dan iborat AiAAsA;  va  AALA'3
to'rtburchaklar  parallelogrammlar bo’lgani uchun ularning A;A; va A%A'%
tomonlari o'zaro parallel, demak, ular bitta tekislikda yotadi. Bu tekislik
garama-garshi yotgan yoqlar tekisliklarini parallel bo’lgan Aj;A, VA A;A%;
to'g'ri chi’ilar bo'ylab kesib o'tadi, demak, AsA;ALA's to'rtburchak
parallelogrammdir.  Parallelepipedning A;A's va AsA’;  diagonallari shu
parallelogramning diagonallari bo’ladi. Shuning uchun ular kesishadi va
kesishish nugtasi O da teng ikkiga bo’linadi.

Shunga o'xshash A;A'; va AA'; diagonallarining , AjA's va
AzA'; diagonallarining ham kesishishi va kesishish nugtasida teng ikkiga
bo linishini isbotladi. Bunday parallelepipedning to rtta diagonali bitta nugtada
kesishadi va kesishgan nuqgtasida teng ikki bo'lakka bo'linadi degan xulosa
chigaramiz. Teorema isbotlandi.

Teoremadan parallelepiped  diagonallarining kesishgan nuqgtasi
uning simmetriya markazi ekani kelib chigadi.

To'g'ri burchakli parallelepiped

Asosi to'g'ri to'rtburchakdan iborat to'g'ri parallelepiped to'gri
burchakli to'g'ri to'rtburchaklardan iborat.

Hamma qirralqri teng bo'lgan to'g'ri paralleleprped kub deyiladi.

To'g'ri burchakli parallelepipedning parallel bo'lmagan girralarining
uzunliklari uning chizigli  o’lchovlari  deyiladi. To'gri  burchakli
parallelepipedda uchta chizigli o’Ichovi bor.
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1.1.4-teorema.  To'g'ri burchakli parallelepipedning istalgan
diagonalining kvadrati uning uchta o'lchovi kvadratlarining yig indisiga teng.

Isboti. To'g'ri burchakli ABCDA'B'C'D' parallelepipedni qarab
chigamiz.

A/

to'g'ri burchakli AC'C uchburchakdan pifagor teoramasiga ko'ra:

AC? = AC® + CC”,

To'g'ri burchakli ABC uchburchakdan pifagaor teoremasiga ko'ra AC?
= CC? + AB? +BC? . Bundan

AC” = CC?+ AB? + BC?.

AB, BC, CC' qirralar parallel emas, demak, ularning uzunliklari
parallelepipedning chizigli o’lchovlari bo’ladi. Teorema isbotlandi.

To'g'ri burchakli parallelepiped simmetriyasi

To'gri burchakli parallelepipedda, har ganday parallelepipeddagi
singari, simmetriya markazi - uning dioganallari kesishgan nugta bor. Unda
yana simmetriya markazidan yoqglarga parallel ravishda o'tuvchi uchta

simmetriya tekisligi bor. Ushbu
/T
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rasmda shunday tekisliklardan biri ko'rsatilgan. U parallelepipedning
to'rtta parallel girralarining ortalaridan o'tadi. Qirralarning uchlari simmetrik
nugtalar bo’ladi.

Agar parallelepipedda ham chizigli o’lchovlari har xil bo’lsa, u
holda unda aytib o'tilganlardan boshga simmetriya tekisliklari yo q.

Agar parellelepipedda ikkita chizigli o’lchovlari teng bo'lsa, unda
yana ikkita simmetriya tekisligi bo ladi. Bu

D
// = - ,/
s/ :

rasmda ko'rsatilgan diagonal kesimlar tekisliklaridir.
Foydalanilgan adabiyotlar.
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UMUMTA’LIM MAKTABLARIDA JADVAL ASOSIDA
BO’LAKLAB INTEGRALLASH HAQIDA.
A.A. Parmanov, PhD
JDPI, Umumiy matematika kafedrasi

D.O.Bolbekov,
matematika va informatika fakulteti 2 bosqich talabasi

Annotasiya: Ushbu maqolada umumta’lim maktablarida bo’laklab
integrallashni jadval ko’rinishida berilgan bo’lib, o’quvchilarda integral olish
ko’nikmasini normal rivojlanishi yoritib berilgan.

Kalit so’zlar: integral, hosila, integral osti, bo’laklab integrallash.

AnHoTanms: B naHHol ctathe B TaOJIMUHOM PopMe MpeicTaBiIeHa
(l)parMeHTapHaﬂ HHTCTpaluia B CPCAHUX MIKOJIAX, IIOAYCPKUBAOITAA HOPMAJIBHOC
Pa3BUTHUC Y YHAIIHUXCA MHTCTPAJIbHBIX HABBIKOB HpI/IO6p€TCHI/IH.

KiarwueBble cjioBa: MHTErpajl, MPOU3BOIHAS, TIOJIUHTETPaN, (parMeHTApHOE
UHTETPUPOBAHUE.

Annotation: This article presents the fragmentary integration in secondary
schools in tabular form, highlighting the normal development of integral
acquisition skills in students.

Keywords: integral, derivative, sub-integral, fragmentary integration.

Umumiy o’rta ta’lim maktabining 11 sinf dasturida integral va uning
tadbiqglariga 21 soat dars ajratilgan bo’lib, shundan 1 soat bo’laklab integrallashga
ajratilgan. Bunda bo’laklab integrallash formulasi berilgan va shu asosida
misollardan yechish na’munalari berilgan[1]. Ammo o’quvchilarda integral ostidagi
ifodani bo’laklarga ajratish ko’nikmasi normal rivojlanmay qoladi. Bizningcha
bunga sabab o’quvchilar gaysi ifodani f (X) va gqaysi birini dx ko’rinishida bo’laklab
ola olmasliklarida. Ushbu maqolada bo’laklashni jadval ko’rinishida beramiz. Bu
jadvalda integral ostida ikkita funksiya ko’paytmasi berilgan bo’lsa, uni jadval
ko’rinishi bo’yicha quyidagicha kiritamiz.
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Hosila Boshlang’ich

+ ) [9(x)
- F'(x) G(X)
L

\ 4

Jadval ustuni oldidagi ishoralari qo’shiladigan va ayriladigan ifodani bildiradi.
Integral ostidagi ikkita funksiya ko’paytmasini quyidagi jadval ko’rinishida
kiritganimizdan so’ng uning chap tomonidan hosila f '(x), o’ng tomonidan
boshlang’ich G(x) ni olamiz va tenglikdan keyin strelka bo’yicha ko’paytiramiz
ya’ni. Jadval tugagan joyda strelka qaytariladi va u integral ostiga olingan holda
yoziladi.

[ f(x) g(x) dx = f(x) - G(x) - | f'(x)-G(x)dx

Bunda o’quvchilar berilgan ifodani tezda bo’laklay oladi va qaysi biridan
hosila hamda qaysi biridan boshlang’ich funksiya olish ko’nikmasi normal
rivojlanadi. Biz yuqoridagi jadval asosida berilgan funksiyaning boshlang’ich
funksiyasini topishga doir misollardan na’muna keltiramiz.

1-misol.  Jx-sin xdx integralni hisoblang.

Yechish: Bunda yuqoridagi kabi jadvalni tuzib olamiz. Jadvalga ko’ra x dan
hosila sinxdx dan boshlang’ich olamiz va buni ikkinchi satrga yozamiz.

X ‘ sinx
1 -COSX
a_ |l

Berilgan strelka yo’nalishi bo’yicha ko’paytirib,
Jx-sin xdx= -xcosx+/cosx dx= -xcosx+sinx +C.
natijani hosil gilamiz.
2-misol. [Inx dx ni toping.
Yechish: Yuqoridagi kabi berilgan integral ostidagi ifodani bo’laklab olamiz

va quyidagi jadvalni hosil gilamiz.

32



1+x X

N

[ Inx dx = xInx - [ x-1+x dx = xInx — X +C
3-misol. | eXcosx dx integralni hisoblablang.

Yechish: Yuqoridagi kabi berilgan integral ostidagi ifodani bo’laklab olamiz
va quyidagi jadvalni hosil gilamiz.

eX COSX
eX Sinx
eX -COSX

<O

[ e*cosx dx= e*sinx + eXcosx - | eXcosx dx

2-[ eXcosx dx = eXsinx + eXcosx

e*(sinx + cosx)
2 )

j e*cosxdx =

Umuman olganda bunday usulda integrallash o’quvchilarning bo’laklab
integrallash hagida tasavvurni yaxshi rivojlantiradi va ularda xotirada saglashda
qulaylik tug’diradi.
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KICHIK TADBIRKORLIK SUB’EKTLARI BOSHQARUVINI
AVTOMATLASHTIRISH JARAYONLARI.

Ergashev Ulug ‘bek Erkinovich.
Jizzax davlat pedagogika instituti katta o ‘qituvchisi.

Annotatsiya: Maqolada kichik tadbirkorlik sub’ektlari faoliyatida axborot-
kommunikatsiya texnologiyalaridan samarali foydalanish yo‘llari bayon qilingan.

Kalit so‘zlar: kichik tadbirkorlik, sub’ekt, boshqaruv, axborot-
kommunikatsiya  texnologiyalari,  axborot tizimi, dasturiy = mahsulot,
avtomatlashtirish, samaradorlik.

Respublikamizda muvaffagiyatli olib borilayotgan iqtisodiy islohotlarda
kichik tadbirkorlikning o‘rni mustahkamlanib, samarali faoliyatini yo‘lga qo‘yish
uchun zarur me’yoriy-huquqiy hujjatlar gabul gilinganligi bois yalpi ichki mahsulot
tarkibidagi salmog‘i tobora ortib bormoqda. Ushbu jarayonni yanada rivojlantirish
va ragobatbardoshligini keskin oshirishda innovatsion texnologiyalarning tutgan
o‘rni ham beqiyos. Amaliyot shuni ko‘rsatmoqdaki, kichik tadbirkorlik sub’ektlari
tashqi sabablarga bog‘lig muammolardan tashqari, boshqaruv jarayonlariga daxldor
bir gator ichki muammolarga ham duch kelishmoqda. Ular quyidagilardan iborat:

-kichik tadbirkorlik faoliyatidagi magsadlarning hamma vaqt ham aniq
emasligi;

-boshgaruv usullari samaradorligining pastligi, real holat va risk omillarini
inobatga olmasdan turib, intuitiv ravishda asossiz boshqgaruv qarorlari gabul
gilinishi;

-mavjud buxgalteriya hisobotlari asosida kichik tadbirkorlik sub’ektlari
moliyaviy holatiga baho berishning qgiyinligi;

-moliyaviy menejment to‘liq yo‘lga qo‘yilmaganligi, iqtisodiy gqarorlar
moliyaviy rejlashtirish bilan o‘zaro chambarchas bog‘lanmaganligi;

-rejalashtirish jarayonlarida xarajatli narxlashtirish mexanizmi yuqoriligi;

-axborot-kommunikatsiya texnologiyalaridan qgisman, asosan hisob
operatsiyalari va buxgalteriya hisobotlarini yuritishni avtomatlashtirish uchun
foydalanilayotgani.

Kichik tadbirkorlik sub’ektlari muammolarini muvaffaqiyatli hal qilish, ishlar
sifatini oshirish va axborot-kommunikatsiya texnologiyalari (AKT) asosida samarali
boshgaruv tizimini yaratish va joriy etish sohani rivojlantirishning asosiy omillari
hisoblanadi. Buning uchun respublikamizda barcha shart-sharoitlar yaratilgan.
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Kichik tadbirkorlik sub’ektlarining ko‘pgina rahbarlari o‘zlarining biznes-
jarayonlarini avtomatlashtirish lozimligiga ishonch hosil gilishmoqda.

Kichik tadbirkorlik korxonalarining aksariyati lokal axborot tarmog‘iga
ulangan va bittadan o‘ntagacha avtomatlashtirilgan ish o‘rinlaridan keng
foydalanishmoqda.

O‘zbekiston  Respublikasi Davlat statistika qo‘mitasining rasmiy
ma’lumotlarga murojaat qiladigan bo‘lsak, respublikamizda kichik tadbirkorlik
sub’ektlari hozirgi kunda oz faoliyatida 56 mingdan ortiq shaxsiy kompyuterlardan
foydalanishmoqda, shulardan lokal hisoblash tarmoglariga ulanganlari esa 13300
tani tashkil gilmoqda.

Tahlillar  shuni  ko‘rsatmoqdaki, AKTdan samarali foydalanishda
respublikamiz kichik tadbirkorlik sub’ektlari bilan rivojlangan davlatlarning bu
toifadagi sub’ektlari o‘rtasida katta tafovutlar bor. Respublikamiz kichik
tadbirkorlik sub’ektlari chet el firmalaridan farqli o‘laroq, hamkorlarni izlab topish,
tovarlarni sotib olish va to‘lovini amalga oshirish, mahsulotlarni reklama qilish va
mijozlar bilan hisob-kitob ishlarini amalga oshirishda internetdan deyarli
foydalanishmaydi.

G‘arb davlatlarida anchadan beri mijozlarning talabini hisobga olish,
iste’molchilar bilan o‘zaro munosabatlarni doimiy ravishda tahlil qilish asosidagi
menejmentga kompleksli yondashuv tizimi hisoblanmish CRM (ingl. — Customer
Relationship Management) — mijozlar bilan o‘zaro munosabatlarni boshqarish
axborot tizimi keng qo‘llanilmoqda. Yevropa ittifoqi davlatlarida internetni keng
qo‘llayotgan kichik korxonalar soni doimiy ravishda ortib bormoqda, shuningdek,
internet orqali to‘lovlarni amalga oshirayotganlar soni ham o‘smoqda.

Axborot tizimlarini loyihalashtirish va ishlab chiqish bilan shug‘ullanuvchi
g‘arbdagi kompaniyalar oldin yirik tashkilotlar imkoniyatiga mos keladigan yangi
xizmatlarni kichik tadbirkorlik sub’ektlari uchun ham taqdim kilishmoqgda. Birinchi
o‘rinda, bu virtual ofislarni xosting yoki qo‘llab-quvvatlashdir. Kichik tadbirkorlik
sub’ektlari uchun mo‘ljallangan ayrim dasturlar Web-saytlarni yaratish va tovarlar
kataloglarini yangilab borish imkoniyatlariga egalar. Bundan tashqari ular elektron
biznes tizimini to‘liq qo‘llab-quvvatlash imkoniyatlariga ega bo‘lib, buyurtmalarni
gabul qilish va to‘lovlarni amalga oshirishda kredit kartalaridan foydalanishlari
mumkin.

Kichik tadbirkorlik sub’ektlari tomonidan texnik jihatdan yuqori darajada
ta’minlanganligiga qaramasdan AKTdan asosan buxgalteriya hisobini yuritish va
matn ko‘rinishidagi hujjatlarni gayta ishlashda foydalanilmogda xolos. Ular
tomonidan tadbirkorlik jarayonlari bilan bog‘liq masalalarni yechishga yetarli
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darajada e’tibor berilmayapti. Fikrimizcha, buning sabablari quyidagilar bo‘lishi
mumkin:

-kichik tadbirkorlik sub’ektlari uchun dasturiy mahsulotlar bozorining holati;

-ushbu axborot tizimlariga nisbatan tadbirkorlarning munosabati.

Kichik tadbirkorlik sub’ektlari uchun dastlab ishlab chiqilgan axborot
tizimlari buxgalteriya hisoblari uchun mo‘ljallangan edi. Ushbu tizimlarning ko‘pi
hozir ham hisob masalalarini yechishga yo‘naltirilgan bo‘lib, kichik tadbirkorlik
sub’ektlaridagi boshqaruv holati to‘g‘risida to‘liq tasavvur bermaydi.

Avtomatlashtirish sohasida kichik tadbirkorlik sub’ektlarining ortda qolishi
dasturiy mahsulotlar ishlab chigaruvchilar va buyurtmachilar o‘rtasidagi
manfatlarning kelishib olinmaganligi natijasidir. Dasturiy ta’minot mahsulotlarini
ishlab chigaruvchi va yetkazib beruvchilar bu sohada unchalik faol emaslar, chunki
bozorning ushbu sektori past rentabelli. Avtomatlashtirish nugtai nazaridan olib
qaralganda, axborot tizimlarini yetkazib beruvchilarni yirik tadbirkorlik ko‘proq
gizigtiradi. Undagi loyihalarning moliyaviy hajmi katta. Odatda, bunday yirik
tadbirkorlik sub’ektlari yuzlab ish o‘rinlarini avtomatlashtirishadi. Ularda
boshqaruv protseduralari formallashgan va tarkiblashtirilgan bo‘lib, bu o‘z
navbatida, ishlab chiqaruvchilarning yirik dasturiy ta’minot mahsulotlari yaratishga
gizigishini oshiradi.

Shuni ta’kidlash joizki, hozirgi kunda kichik tadbirkorlik sub’ektlarini
kompleksli boshqaruv qarorlarini ishlab chiqish unchalik qizigtirmayapti. Ular o‘z
faoliyatlarini avtomatlashtirishsa ham undan fagat tadbirkorlik-jarayonlarining
muhimlarinigina, masalan, tovar aylanishi, sotuvlar jarayoni yoki mijozlar bilan
hisob-kitob ishlarini amalga oshirishda foydalanishmoqda.

Rivojlangan mamlakatlar tajribasi shuni ko‘rsatmoqdaki, ularda kichik
tadbirkorlik sub’ektlari uchun ishlab chiqgilgan dasturiy mahsulotlar arxitekturasi va
foydalanuvchi interfeysi bo‘yicha yirik korxonalarning korporativ tizimlariga
judayam yaqin. Bizda esa yirik va kichik korxonalar tadbirkorlik jarayonlarini
avtomatlashtirish turlicha amalga oshirilib kelinmogda. 2000 vyillarga kelib
respublikamizning yirik tadbirkorlik sub’ektlari o‘z boshqaruvlarida g‘arbda yoki
o‘zimizda ishlab chiqarilgan integrallashgan axborot tizimlaridan keng foydalana
boshlashdi.

Kichik tadbirkorlik sub’ektlarida esa avtomatlashtirish o‘tgan asrning 90-
yillari ikkinchi yarmida noldan boshlanib, ayrim yakka masalalarni hal gilishga
yo‘naltirilgandi. Ular asosan unchalik gimmat bo‘lmagan va buxgalteriya hisobini
yuritish uchun mo‘ljallangan dasturiy mahsulotlar edi. Bu kichik tadbirkorlik
sub’ektlari tomonidan avtomatlashtirish ishlariga o‘z budjetidan kam miqdorda
mablag® ajratilishi bilan ifodalanadi. Buxgalteriya hisobi dasturlarining keng

36



qo‘llanilishi 0‘z o‘rnida boshqa jarayonlarni, xususan, ombor va xodimlar hisobini
yuritish, ish haqini hisoblashni avtomatlashtirishga keng yo‘l ochib bermoqda.

Lokal axborot tizimini tadbirkorlik sub’ektlari tomonidan joriy qilishda,
ularni bitta yagona tizimga birlashtirishda, boshgarishda quyidagi muammolar
vujudga kelmogda:

1.Kichik tadbirkorlik sub’ektlarining turli bo‘limlari uchun mo‘ljallangan bir
nechta lokal axborot tizimlarini ish faoliyatida qo‘llash sub’ektlarga qimmat tushadi,
axborotlarning aniqligi va dolzarbligini pasaytiradi, kerak bo‘lgan ma’lumotlarni
izlab topishni giyinlashtiradi.

2.Kichik tadbirkorlik jarayonlari to‘g‘risidagi axborotlar faoliyat
ko‘rsatayotgan axborot tizimlarida mavjud bo‘lib, wularni izlab topishda
giyinchiliklarga duch kelinmogda. Korxona rahbariga bir-biri bilan o‘zaro bog‘liq
bo‘lmagan, tarkiblashmagan, dolzarb hisoblanmagan axborotlar oqimi bilan
ishlashga to‘g‘ri keladi. Bunday axborotlar hajmining ortib borishi ularning hisobi,
tahlili va ular asosida tezkor boshgaruv qarorlarini gabul qilishda yangi
muammolarni vujudga keltiradi.

3.Kichik tadbirkorlikning o°ziga xos xususiyatlari va talablari hisobga
olinmaydi, jarayonlarning tahlili olib borilmaydi. Dasturiy va texnik vositalarni
tanlash ulardan olinishi mumkin bo‘lgan samaradorlik nuqtai nazaridan emas, balki
“gancha arzon bo‘lsa, shuncha yaxshi” tamoyili asosida yo‘lga qo‘yiladi.

4.Foydalanilayotgan ko‘pgina dasturiy mahsulotlarda elektron tadbirkorlikni
olib borish vositalari umuman mavjud emas.

Kichik korxonalarda rahbarlik va menejerlikni bir kishi olib boradi. Bu bir
tomondan, axborot tizimlarini joriy qilish jarayonlariga ijobiy ta’sir ko‘rsatadi va
natijada iqtisodiy samara olishga yirik komaniyalar menejerlariga nisbatan shaxsan
qiziqish uyg‘otadi. Axborot tizimlari nafaqat hisoblarni yurituvchi ishchilarga, balki
kichik korxona rahbariga yo‘naltirilgan bo‘lishi kerak, chunki korxonani boshqgarish
bo‘yicha barcha garorlarni uning o‘zi gabul qiladi. Kichik tadbirkorlik sub’ektlari
tashkiliy tarkibining oddiyligi va axborotlar ogimi kamligi uchun axborotlarga yirik
kompaniyalarga nisbatan ularning talabi pastroq.

Kichik tadbirkorlikning axborot tizimlariga bo‘lgan yana bir talabi, bu — uning
garorlar gabul qilishdagi tezkorligi va ishlash tezligidir. Kichik tadbirkorlik
sub’ektlarining resurslari chegaralagan. Shuning uchun ham ular AKTga uzoq
muddatga mo‘ljallangan investitsiyalarni qilishmaydi. Bunday loyihalarni joriy
qilish uchun judayam qisqa muddat kerak bo‘lib, axborot tizimlari tez vaqt ichida
samaradorlik keltira boshlashi lozim. Shuning uchun ham kichik korxonalarni o‘z
tadbirkorlik jarayonlarini minimal o‘zgartirishni talab qiladigan axborot tizimlari
gizigtiradi. Ular istigboldagi yangi tadbirkorlik jarayonlariga tez moslashadigan
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bo‘lishi kerak. Bunday holatda dasturiy mahsulot kompleksli bo‘lib, ma’lum bir
turdagi shablon asosida ishlab chiqilgan bo‘lishi shart. Bunday prinsipda ishlab
chigilgan tizimlarni joriy qilish bilan bog‘liq harajatlar ancha kam bo‘ladi.
Avtomatlashtirish borasida boshgaruvning aniq bir funksiyasi shundaki, uni har bir
korxona tadbirkorlikni yuritishining o‘ziga xos xususiyatidan kelib chigqan holda
amalga oshirishi kerak.

Kichik tadbirkorlik sub’ektlari faoliyatini avtomatlashtirishning uchinchi
istigbolli yo‘nalishi provayderlardan (ASP -Application Service Providers) dasturiy
mahsulotlarni ijaraga olish va autsorsing hisoblanadi. ASP-provayderlar o‘z
hududida serverlar va tarmog uskunalarini joylashtirishib, turli dasturiy
mahsulotlarni o‘rnatishadi va ularga turli mijozlari kirishlariga imkoniyat berishadi.
ASP-provayderlar turli xildagi dasturiy mahsulotlarni tovarlar ko‘rinishidan
xizmatlar tarkibiga o°‘tkazishadi. Bunday yondashuv asosan kichik tadbirkorlik
sub’ektlari tomonidan o‘z mulki huquqi asosida foydalanishi mumkin bo‘lgan
zamonaviy dasturiy mahsulot va texnologiyalar narxining yuqoriligi bilan
ifodalanadi.  ASP-provayderlar mijozlariga bir xildagi dasturiy mahsulot va
servislarni tagdim gilishadi, chunki ularning talablari deyarli bir xil.

Hozirgi kunda ASP-provayderlar tomonidan taklif gilinayotgan eng nufuzli
dasturiy mahsulotlardan ERP (ingl. Enterprise Resource Planning — korxona
resurslarini loyihalashtirish) va CRM turdagi tizimlar hisoblanadi.

Umuman olganda, kichik tadbirkorlik sub’ekti o‘z faoliyatida AKTdan keng
foydalanish uchun yuqorida keltirilgan yo‘nalishlardan qaysi birini tanlashi uning
strategiyasi, mavjud moliyaviy resurslari va texnik jihatdan ta’minlanganligi kabi
omillarga bog‘ligq. Zamonaviy innovatsiyaga asoslangan texnologiyalarsiz esa
ularning kelajagini tasavvur qilib bo‘Imaydi.
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PROBLEMS OF IMPROVING KNOWLEDGE AND
PROFESSIONAL COMPETENCIES IN NETWORK TECHNOLOGIES
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Abstract: the article analyzes a study on the problem of using SMART-
technologies in a university. The purpose of the article is methodological
recommendations on the use of SMART-technologies and the Internet of Things
(IoT-Internet of Things) in a higher educational institution teaching ‘“Network
Technologies”, the basic principles of their functioning and basic characteristics
are formulated.

As research methods, the author used interpretation, comparative analysis
and generalization of the scientific literature on the problem; an example of tools of
SMART-technologies and the Internet of Things (loT-Internet of Things) analyzes
the relevance and validity of their use from a didactic point of view, focuses on the
need to constantly improve the learning process with their help.

The author identified the main provisions, software and electronic
information and educational resources were developed to implement the training
opportunities of network technologies in an e-learning environment; the
interdisciplinary relevance of the discipline has been improved, that is, the
integration of theoretical data with practical and laboratory studies; teaching the
discipline "Networking Technology" in pedagogical universities using an adaptive
learning system and a virtual learning environment Moodle LMS. The proposed key
ideas of the technology under consideration are scientifically substantiated,
contribute to the individualization of the educational process and the development
of effective private subject-oriented technologies in teaching students of a
pedagogical university.

Keywords: SMART technologies, loT-Internet of Things, interactive

whiteboard, higher education institution, Flipped classroom, Blended learning,
electronic training systems, network technologies, SMART tutorial.
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IMPOBJIEMbBI IIOBBIIIEHWS 3HAHUHI 1
IMPO®ECCUOHAJIBHBIX KOMIIETEHIIMM B CETEBBIX
TEXHOJIOT'UAX
Beroyraes A. J.}
'Becbymaes Azzam Dwnyramosuy - nezasucumvlil ucciedosamens, Kageopa
Memoouxa npenooasanue ungopmamuxu, /[pIcuzaxckuii 20cyo0apcmeenHviil
neoazocuveckuti uncmumym, . /[cusax, Pecnyonuka Y36exucman

Annomayua: B cmamve auanuzupyemcs uccieoosamue npoodiembvl
ucnonvzoganusi SMART-mexnonoeuti 6 6yze. Ilenvto cmamvu  AGIAHOMCA
Memoouyeckue pekomenoayuu no ucnoavzosanuro  SMART-mexnonocuii  u
Humepnema eewen (10T-Internet of Things) 6 eyze ¢ npenooasanuem «Cemesvie
MeXHONI02UUY, CHOPMYIUPOBAHbL OCHOBHLIE NPUHUYUNBL UX (QYHKYUOHUPOBAHUS U
bazoevie xapakmepucmuxu.

B kauecmee memooos ucciedosanus agmop ucnoIb306ail UuHmMepnpemayuio,
CPABHUMeNbHbIU aHAIU3 U 00006ujenue HayuyHou aumepamypsi no npobaeme; Ha
npumepe uncmpymenmos SMART-mexnonoeuit u Humepnema eeweti (10T-Internet
of Things) ananuzupyemcs akmyanohocms u 060CHOBAHHOCTb UX UCHOTIL308AHUS C
OUOAKMUYECKOU MOYKU 3DeHUsl, AKYeHMuUpyemcs 6HUMAHUe HA HeoOX00uMocmu
NOCMOSAHHO YIYUULams npoyecc 00y4eHus ¢ ux noMoubio.

Aemopom onpedenienbl OCHOBHbLE NONONCEHUS, PA3PAOOMAHBL NPOSPAMMHbLE
U 971eKMpOHHble UHPDOPMAYUOHHO-00PA308aAMENbHBIE PEeCcypPCbl Ol peanu3ayuu
00yUarWux B803MONCHOCMEL CEemesblX MEXHON0UU 6 cpede INeKMPOHHO20
00yUeHUsl;, NOBLICUNACH MEHCOUCYUNTUHAPHAS AKMYATbHOCMb OUCYUNIUHBL, O
ecmb UHmezpayusi meopemudeckux OaHHbIX ¢ NPAKMUYECKUMU U 1aO0PaAmOpPHbLMU
3auamuamu,  npenooasanue  oucyuniunvl  «Cemegvle  mexHonOo2UU» 8
neoazo2uleckux 6y3ax ¢ UCNOIb308AHUEM aAO0anmMUEHOU cucmemsvl 00yYeHUs U
supmyanvrou cpeovt odyuenus Moodle LMS. [lpeonacaemvie knouesvie uoeu
paccmampueaemol. — MexHoNocul  HAYYHO  0OOCHOBAHBI,  CHOCOOCMBYIOM
uHousuoyanuzayuu y4ebHoeo npoyecca u pazpabomke 3Q@HeKmusHbIX 4acmHbIX
npeoMemHo-0pUeHmMuUpOBaAHHbIX MexHOoI02Ull 00yueHus CMyO0eHmos
neoazo2uieckozo 8y3d.

Knrwuesvie cnoea: SMART-mexnonocuu, 10T (loT-Internet of Things) -
Humepuem eeweil, unmepaxmuenas 0ocka, svicuiue yuednvie 3asedenus, Flipped
classroom, Blended learning, oaszexmpounvie cucmemvr o06yuenus, cemegvie
mexnonoeuu, SMART yuebnux.
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The main direction of the introduction of SMART - training is the formation
of information, communication and technological competence of teachers in the
electronic environment. In the wake of the rapid development of information and
communication technologies at the end of the last century, the “digital generation”
has grown, for which smart devices and gadgets using “advanced” technologies are
essential elements of living space. The transition to a wireless network, the spread
of smart terminals, the progression of SMART devices, the expansion of a mobile
office is a new quality of society in which the combination of the use of technical
tools, services and the Internet by trained people leads to qualitative changes in the
interaction of subjects, allowing to obtain new effects: social, economic, educational
[1].

In recent decades, he has attracted great attention of experts from various
fields of research. Since training can be carried out at anytime and anywhere in the
context of intellectual education using intellectual devices, and the number of
courses within the framework of intellectual education has increased significantly,
the question of choosing the appropriate course plays an important role in the process
of modern education and went on to determine the curriculum that is suitable for
students accurately and efficiently [2].

The purpose of the article is methodological recommendations on the use of
SMART-technologies and the Internet of Things (loT-Internet of Things) ina higher
educational institution teaching “Network Technologies”, the basic principles of
their functioning and basic characteristics are formulated.

As research methods, the author used interpretation, comparative analysis and
generalization of the scientific literature on the problem; an example of tools of
SMART-technologies and the Internet of Things (IoT-Internet of Things) analyzes
the relevance and validity of their use from a didactic point of view, focuses on the
need to constantly improve the learning process with their help; methodological
recommendations, recommendations on the study, analysis of the state of creation
of electronic information educational resources in foreign countries and republics
and their use in higher education institutions; with the help of SMART -technologies
an intelligent virtual learning environment was formed; development and
Implementation of electronic information and educational resources in the field of
network technologies; Integration development of lessons on network technologies
was developed to solve problems, choose alternatives, promote ideas that lead
students to independent, creative work; methodological development of the content
of educational materials, laboratory and practical tasks for the independent
development of students; improving the interaction between students, the
development and effective use of training programs developed by the Moodle LMS
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for collective and individual work on information in the learning environment; the
methodological foundations of teaching network technologies of natural sciences
using blended learning technologies have been tested.

An intelligent virtual training system consists of Smart devices, Smart
Classroom - a smart class, Smart campus - a smart collaboration network, Smart Lab
- an intellectual laboratory room and tools, Smart Cloud - an intellectual Internet
service system, etc. Here are some of the features of teaching the discipline
"Network Technologies"” in the audience, which are controlled by the SMART
system - Auditorium, which is an intellectual virtual learning environment.

This method addresses the following issues [3]:

— Modeling the classroom with elements of SMART-technology and loT -
Internet of Things;

— Combining science with teaching methods;

— Development of a project for the implementation of the discipline "Network
Technologies™ training using electronic information and educational resources.

— Set the conditions and limitations of the effective application of this method.

We provide information on the SMART - technology-based learning
modeling process at the Learning Activity stage, with the aim of introducing science-
based electronic information and educational resources and open source software
Moodle LMS in an intellectual virtual learning environment equipped with SMART
technologies.

We believe that the use of the “Flipped classroom” model of Blended learning
- a mixed education technology in teaching network technology in higher education
institutions - will be effective. “Flipped classroom” is a learning strategy. It is the
transition to a typical model of "overthinking" the class, which means that students
will gain new knowledge. In this case, students independently read a new topic
before class, and then during the class discuss the discussions and problem-solving
that will help them to update and learn new knowledge. Using the revised taxonomy
of Blum (2001), the model proposes students to independently perform low-level
cognitive tasks (learning) outside of classroom time and then engage them in high-
level cognitive activities (applications, analyzes). They can use the help of peers and
teachers during the lessons. Of teaching the discipline "Network Technologies"
developed technology map and SMART - methodology for using the learning-based
learning system.

In conclusion, one of the most important areas of education system reform is
systematic integration and management of the educational process with information
and telecommunication technologies. Priorities in the reform process include
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organization of the learning process and radically re-creating its content, the
pedagogical activity of the teacher in the computerized environment, and the
organization of the student’s learning process.

In the higher education system, training in the discipline “Network
Technologies” on the basis of SMART technologies, the use of simulator software
in the organization and evaluation of laboratory classes will increase the
effectiveness of training.
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MANTIQ ELEMENTLARI VA ULARNING QO’LLANILISHIGA
DOIR BA’Z1 MULOXAZALAR
G’.S.Bozorov
Jizzax davlat pedagogika instituti o ‘qituvchisi

A.E.Begbo’taev
Jizzax davlat pedagogika instituti katta o qituvchisi

A.SH.Raxmatov
Jizzax davlat pedagogika instituti katta o ‘gituvchisi

Annotatsiya:Mazkur maqolada matematika fanining muhim bo’limlaridan-
matematik mantiq fanining asosiy tushunchasi bo’lgan mulohazalar (rost yoki
yolgon giymat gabul qiluvchi darak gaplar) va ular ustida amallarga doir
ma’lumotlar, ularning boshqa fanlarda qo’llanilishi, mantiqiy formulalar va
gonunlarning tildagi talginlari xagida fikrlar berilgan.

Kalit so’zlar: mulohaza, mulohazalar diz’yunktsiyasi, kon’yunktsiyasi,
implikatsiyasi, ekvivalentsiyasi, mulohazaning inkori, muloxazaning rostlik jadvali,
mantiqiy qonunlar, tavtologiya.

Kirish

Matematika - eng qadimiy va uzoq rivojlanish tarixiga ega bo’lgan fanlardan
biri sanaladi. Matematika olamni, dunyoni bilishning asosi bo’lib, tevarak-
atrofimizdagi vogea-xodisalarning o’ziga xos qonuniyatlarini ochib berishda
axamiyati juda katta. Barchamizga ma’lumki, matematika fani insonning
dunyogqarashini rivojlantiradi, tafakkurini kengaytiradi, to’g'ri fikr yuritish, to’g’ri
xulosalar chiqarishga o’rgatadi, aqlni chiniqtiradi, digqatni rivojlantiradi, qat’iyat
va irodani tarbiyalaydi.

Amaliy ko’nikmalar natijasida matematika barcha soxalarda yetakchilik
funksiyasini bajarishi xech kimga sir emas. Shuning uchun oliy ta’lim, shu jumladan
gumanitar yo’nalishlarda bu fanga aloxida e’tibor qaratiladi.

Gumanitar ta’lim yo’nalishlari talabalari ma’lum sabablarga ko’ra
matematika fanini o’zlashtirishda muayyan qiyinchiliklarga duch keladilar,
jumladan, sof matematik tushunchalarni o’zlashtirish qiyinrok kechadi. Shu bois
gumanitar yo’nalishi talabalariga matematikani o’qitish jarayonida berilayotgan
ma’lumotlar, bilimlar, keltirilayotgan misol va masalalarning tushunarli bo’lishi
juda muxim masaladir. Bundan tashqari matematika va gumanitar ta’limi
yonalishidagi fanlari orasidagi bog'liglik munosabatlarini tushunish va uni
amaliyotda qo’llash o’ta dolzarb masalalardan xisoblanadi.
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Keltirilayotgan ma’lumotlar matematika va gumanitar ta’lim yo’nalishi
fanlari  orasidagi  bog'liklik  munosabatlarini  matematikaning  muxim
tushunchalaridan biri bo’Igan muloxazalar, ular ustidagi amallar, mantiqiy qonunlar
va ularning boshqga fanlarda qo’llanilishini ko’rsatish yo’lidagi urinishlardan biridir.

Mulohazalar va ular ustida amallar

Matematik mantiq matematikaning rost yoki yolg’onligini bir qiymatli
aniqlash mumkin bo’lgan darak gaplar bilan ishlaydigan bo’limidir. Bunday darak
gaplar muloxaza deyiladi. Muloxazalar A, B, C,.... xarflar bilan belgilanadi.
Muloxazalar ustida * (kon’yunktsiya, “va”, “and”), v (diz’yunktsiya, “yoki”, “or”),
= (implikatsiya, “agar ..bulsa, u xolda..” “if.then.. ), <
(ekvivalentsiya,....bo’lishi uchun ... zarur va yetarli”, “... if and only if...””) deb
nomlanuvchi binar mantiqiy amallar va unar amal-muloxazaning inkori — (inkor,
“....emas”) o’rnatilgan.

A, B, C,.... muloxazalarni inkor, diz’yunktsiya, kon’yunktsiya, implikatsiya
va ekvivalentsiya mantiqiy bog’lovchilar vositasi bilan ma’lum tartibda birlashtirib
xosil etilgan murakkab muloxazaga mantigiy formula deb ataladi. Mantiqgiy
formulalar tabiiy tildagi muloxazalarning matematik modeli bo’ladi.

Bu tilda sodda darak gaplardan “va”, “yoki”, “agar ....bo’lsa, u xolda...”,
“...bo’lishi uchun ... zarur va yetarli” bog'lovchilari yordamida qo’shma gap tuzish
demakdir.

Masalan: 1) A: “Talaba Boltayev fizikani o’rganyapti”’; B: “Talaba Boltayev
matematikani o’zlashtiryapti”, C: “ Talaba Boltayev nufuzli oliygoxga o’qishga
kiradi” muloxazalari berilgan bo’lsin.

U xolda quyidagilarga ega bulamiz:

ArB: “Talaba Boltayev fizikani o’rganyapti va matematikani
o’zlashtiryapti”.

AvB: “Talaba Boltayev fizikani o’rganiyapti yoki matematikani
o’zlashtiryapti”.

A=B: “Agar talaba Boltayev fizikani o’rganayotgan bo’lsa, u xolda
matematikani o’zlashtiradi”

A —B: “Talaba Boltayev fizikani o’rganiyapti va matematikani
o’zlashtirmayapti”.

A= —B: “Agar talaba Boltayev fizikani o’rganayotgan bo’lsa, u xolda
matematikani o’zlashtirmaydi”.

A’ B=C: “Agar talaba Boltayev fizikani o’rganayotgan va matematikani
o’zlashtirayotgan bo’lsa, nufuzli oliygoxga o’qishga kiradi”.

C=A" B “Agar talaba Boltayev nufuzli oliygoxga o0’qishga kirgan bo’lsa,
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fizikani o’rgangan va matematikani o’zlashtirgan”.
Xuddi shunday, “Agar universitetni bitirsam, magistraturaga o’qishga

kiraman yoki soxam bo’yicha ishlayman”. Bu muloxaza A= BvC ko’rinishda
ifodalanadi.

Ya’na bir misol sifatida (A=B)A(B=C)=(A=C) mantigiy gonun
izoxini keltiraylik: A dan B hamda B dan C kelib chigsin. U xolda A dan C kelib
chigadi.

Muloxazalar xisobida mantiqiy formulalar rostlik jadvallari ni keltiramiz.
Bunday jadvallar mantigiy bog'lovchilar bilan tuzilgan murakkab muloxazaning
rost yoki rost emasligini tashkil etuvchi muloxazalar giymatiga garab aniqglanadi
(Jadvalda 1 rost giymatni, 0 yolg'on giymatni bildiradi):

AlBlA.B| AvB| -A|A=B| AcB
111 1 1 0 1 1
110 0 1 0 0 0
0| 1 0 1 1 1 0
010 0 0 1 1 1

Yugoridagi jadvaldan foydalanib, yanada murakkabroq muloxazalar uchun

rostlik jadvalini tuzish mumkin. Misol uchun ((AvB)~(—A))= B muloxazaning
rostlik jadvalini keltiraylik:

A|[B | AB |—A[(AB)A(—A) [((AB)r(—A)™B
11 1 [o 0 1
1ol 1 [0 0 1
o1 1 |1 1 1
ojo| 0o |1 0 1

Jadvalni yakunlab, garalayotgan A va B muloxazalar ganday bo’lishidan

gat’iy nazar (( AvB)~(—A))= B muloxaza doim rost bo’lishini ko’ramiz.

Bu muloxaza quyidagicha o’qgiladi: “Agar A yoki B to’g’ri bo’lsa va A
noto’g’ri bo’lsa, u xolda B to’g'ri.

Xar doim rost bo’Igan muloxaza mantiqiy gonun yoki tavtologiya deyiladi.

Agar A< B muloxaza tavtologiya bulsa, u xolda A va B muloxazalar teng
kuchli deyiladi va A=B kabi belgilanadi.

Tavtologiyalar (mantigiy qonunlar) tafakkur gonunlari sifatida fikrlashning
to’g’ri amalga oshishini ta’minlab turadi. Ular tafakkur shakllari bo’lgan
tushunchalar, muloxazalar hamda hulosa chiqarishning shakllanishi va o’zaro
alogalarini ifodalaydi. Mantiqiy qonunlar fikr yuritishning to’g’ri ekanligini
isbotlash usullarini ifodalaydi. Mantiqiy qonunlariga amal qilish to’g’ri, tushunarli,
aniq, izchil, ziddiyatsiz, asoslangan fikr yuritishga imkon beradi. Aniglik, izchillik,
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ziddiyatlardan xoli bo’lish va asoslanganlik to’g'ri fikrlashning asosiy belgilaridir.

Yugorida Kkeltirilgan muloxazalar xisobida mantigiy formulalar rostlik
jadvallaridan foydalanib quyidagi 4~—(4v8)=1 tenglamaning yechimlar sonini
aniglaylik: buning uchun rostlik jadvalini tuzamiz

Al B | AvB | -(AvB) | Arn—(4Av B)
11 1 0 0
110 1 0 0
0] 1 1 0 0
0] 0 0 1 0

Rostlik jadvalining oxirgi ustunida rost qiymat yo’q demak berilgan tenglama
yechimga ega emas.

Yuqoridagi misollardan ko’rinib turibdiki, matematikaning, xususan, uning
matematik mantiq bo’limining qonunlari barcha fanlarda keng qo’llaniladi.

Mantiqiy formulalar va qonunlardan gumanitar ta’lim yo’nalishlarida ham
bevosita foydalanish namunalarini ko’rib chiqdik. Muloxazalar implikatsiyasi
(“agar ....bulsa, u xolda... ) ishtirok etgan gap (formula) ustida ham ishlash mumkin.
A= B muloxaza matematikada teorema deb ataladi. A teoremaning sharti, B
teoremaning xulosasi deb ataladi. Teoremaning shart va xulosalarining o’rnini

almashtirib hosil gilingan B=4 teorema berilgan teoremaga teskari teorema
deyiladi. Teoremaning shart va xulosalarini inkor gilib xosil gilingan —4=—8

teorema berilgan teoremaga garama-garshi teorema deyiladi va nixoyat, —8=—4
teorema teskari teoremaga garama-garshi teorema deyiladi. Filologiyada teoremalar
va ularning turlarining qo’llanilishiga doir misollarni ko’p keltirish mumkin.

A: ““ Gap ikki yoki undan ortiq sodda gaplardan tashkil topgan” va B: “Gap

qo’shma gap” muloxazalari berilgan bo’lsin. U xolda 4= B muloxaza “Agar gap
ikki yoki undan ortiq sodda gaplardan tashkil topgan bo’lsa, qo’shma gap bo’ladi”
deb o’qiladi. Ma’lumki, bu gap ona tilida qo’shma gapning qoidasini ifodalaydi va
bu muloxaza rost giymatni gqabul giladi.

B= 4 muloxaza “Agar gap qo’shma gap bo’lsa, ikki yoki undan ortiq sodda
gaplardan tashkil topgan bo’ladi” deb o0’qiladi. Bu muloxaza ham rost qiymatga ega.

—4=-B myloxaza “Agar gap ikki yoki undan ortiq sodda gaplardan tashkil
topmagan bo’lsa, qo’shma gap bo’lmaydi” deb o’qiladi. Ko’rinib turibdiki, bu
muloxaza ham rost giymatga ega.

—B=—4 myloxaza “Agar gap qo’shma gap bo’Imasa, ikki yoki undan ortiq
sodda gaplardan tashkil topmagan bo’ladi” deb o’qiladi. Bu muloxaza ham rost
giymatga ega.

Xuddi shunday so’zlarning sifat so’z turkumi bo’lishi qoidasini ham misol
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qilib keltirish mumkin.

A= B muloxaza “Agar so’z “qanday, ganaqa?” so’roqlariga javob bersa, sifat
s0’z bo’ladi”. Bu muloxazaning ham barcha ko’rinishlari rost qiymat gabul giladi.

Ya’na bir misolni ko’raylik. Rost qiymatga ega bo’lgan “Agar yomg’ir
yog’sa, yer xo0’l bo’ladi” muloxazasini ko’raylik. Muloxazani “A dan B kelib
chigadi” yoki “A bo’ldi, demak B bo’ladi” deb ham 0’qish mumkin. Rost qiymatga
ega bo’lgan “Agar yomg’ir yog'sa, yer xo’l bo’ladi” (4= B) muloxazasi uchun
B=4 muloxazasi “Agar yer xo’l bo’lsa, yomg'ir yoqqan bo’ladi” ko’rinishda
bo’ladi. Bu muloxaza yolg'on qiymatga ega, chunki yer suv sepilganda ham ho’l
bo’lishi mumkin. Bu misolni bergandan so’ng implikatsiya qatnashgan barcha
gaplar ham rost bo’Imasligi haqida tushuncha paydo bo’ladi. Uchinchi ko’rinishdagi
muloxazaning rost yoki yolg’onligini aniqlashda to’g'ri fikrlash, to’g'ri xulosa
chiqarish borasidagi talablarga e’tibor qgaratish extiyoji tug'iladi. =4=—B: “Agar
yomg'ir yog'masa, yer xo’l bo’lmaydi’(yolg'on). Ko’pchilik talabalar bu
muloxazaning qiymatini baxolashda xatolikka yo’l qo’yadilar. Nixoyat, =8 =—4:
“Agar yer xo’l bo’lmasa, yomg'ir yog'magan bo’ladi” (rost).

Misol sifatida berilgan quyidagi muloxazalar, albatta talabalarda qgizigish
uyg’otadi va to’g’ri fikr yuritishga o’rgatadi.

“Agar xar qanday inson talaba bo’lsa, universitet ichki tartib-goidalariga
bo’ysunadi” muloxazasini taxlil qilish jarayonida talabalar bir-biriga zid bo’lgan
turli fikrlarni beradilar (taxlil qilib ko’ring).

Shu o’rinda yana bir muxim qoidani ko’rsatib o’tish zarur. Har doim 4= 5
(teorema) va —~B=—4 (teskari teoremaga garama-garshi teorema) muloxazalar bir
xil qiymatga ega bo’lishi, B=4 muloxaza (teskari teorema) va =4=—8 (berilgan
teoremaga garama-qarshi teorema) muloxazalar bir xil qiymatga ega bo’lishi haqida
ma’lumot berilsa, talabalar xulosa chigarishda yo’l qo’ygan xatolarini o’zlari
aniqlash imkoniyatiga ega bo’ladi.

Gumanitar ta’lim yo’nalishi fanlarida matematikaning qo’llanilishiga doir bu
kabi misollarni juda ko’p keltirish mumkin. Bu albatta matematikaning faqatgina
bitta tushunchasi - muloxazalar va ular bilan bog'lig amallarning gumanitar fanlarda
qo’llanilishini ko’rsatishdir. Bundan tashgari, xuddi shunday matematikaning
predikat, kvantor, funksiya, munosabat, graf, extimollik va boshqga
tushunchalarining xam gumanitar fanlarda qo’llanilishiga doir misollarni keltirish
mumkin.

Xulosa

Yuksak ongli, mustaqil fikrlay oladigan, chuqur bilimli, ma’rifatli,

mustaxkam ishonch-e’tiqodli, fikr-o’yi, xulosasini mantiq asosida qura oladigan,
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xar bir qilayotgan ishi, aytadigan gapini aql, mantiq tarozisiga solib ko’radigan
yetuk yoshlar-komil insonlarni tarbiyalash bugungi kunning eng muxim talabidir.
Bunday insonlarda agliy faoliyatning voqelikni bilishdan iborat bo’lgan yuksak
shakli bo’Imish tafakkur kuchli shakllangan bo’ladi.

Tafakkur qonunlari bo’Imish mantiqiy qonunlar fikrlashning to’g’ri amalga
oshishini ta’minlab turadi. Ular tafakkur shakllari bo’lgan tushunchalar,
muloxazalar hamda xulosa chiqarishning shakllanishi va o’zaro aloqalarini
ifodalaydi. Mantiqiy qonunlarga amal qilish to’g’ri, tushunarli, aniq, izchil,
ziddiyatsiz, asoslangan fikr yuritishga imkon beradi. Aniglik, izchillik,
ziddiyatlardan holi bo’lish to’rri tafakkurlashning asosiy belgilaridir. Bular
mantiqiy qonunlarning asosini tashkil etuvchi belgilar bo’lganligi uchun, ularning
xar birini aloxida-aloxida ko’rib chiqishga xarakat qildik.

Magolada matematik mantigning asosiy tushunchalaridan biri bo’lgan
muloxazalar va ular ustida o’rnatilgan binar mantiqiy amallar - muloxazalar
diz’yunktsiyasi, kon’yunktsiyasi, implikatsiyasi, ekvivalentsiyasi; unar amal-
muloxazaning inkori; mantigiy formulalar, qonunlar va ularning boshga fanlarda
qo’llanishi, talqini xaqida ma’lumotlar, matematika va gumanitar fanlari orasidagi
bog’liglik munosabatlarini ko’rsatuvchi misol va masalalar berilgan.
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MODERN METHODS OF TEACHING NETWORK TECHNOLOGIES

Begbutayev Azzam Eshpulatovich
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Abstract: The article analyzes research on the problem of shaping individual
education using SMART -technologies in higher education the in conditions
COVUD-19. The purpose of the article - methodological recommendations for
creating an integrated learning environment in educational institutions using
SMART-technologies and the Internet of Things (10T) in the university teaching the
subject "Network Technologies”, the basic principles of their work and the main
features are formed. As research methods, the author used interpretation,
comparative analysis, and generalization of the scientific literature on the problem;
The example of SMART-technology tools and l1oT-Internet of Things tools analyzes
the relevance and validity of their use from a didactic point of view, emphasizing
the need to constantly improve the learning process with their help.

Keywords: SMART technologies; loT-Internet of Things; electronic training
systems; network technologies; SMART tutorial.

Introduction:

Today, the scientific and pedagogical analysis of the activities of educational
institutions in the context of COVUD-19 is widely discussed in the world. We
analyze research on the problem of shaping individual education using loT-Internet
of Things and SMART-technologies. Internet of things (l1oT) is a relatively an
emergent technology that facilitate interaction between the real and virtual objects.
As it develops and matures, it grows in scale and dimension influences the context
of our life such as the education, in particular higher education; this article focuses
on a research associated with the predictable impact of loT in the superior
education[1].

The need for highly qualified specialists who are able to freely navigate in
rapidly changing socio-economic processes is growing. In various sectors of the
economy, the demand for efficient labor resources is expanding, which can ensure
the introduction of new technologies for the production of quality goods and the
provision of services for which there is a demand from the public. In particular, it
should be emphasized the increase in the range of areas of the IT sphere. There is a
significant increase in the number of effective pedagogical technologies aimed at
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training and retraining specialists whose abilities form intellectual capital in the life

of society. This necessitates the active use of modern information technologies using

the capabilities of electronic networks, which allow developing, changing and

correlating various scientific and methodological materials in an accelerated mode.
Statement of the problem:

In the traditional teaching methods, in the development of theoretical
knowledge and practical skills in the field of network technologies taught in
pedagogical higher educational institutions, laboratory and practical exercises play
an important role. However, they often do not give the expected results for the
following reasons:

— Existing laboratory rooms lack of equipment;

— many laboratory devices do not meet modern requirements and are
outdated;

— inefficient use of time by students due to the fact that some laboratory tasks
take too much time.

These problems can be solved through the use of SMART-technologies,
electronic information and educational resources, multimedia systems and modeling
programs (simulators)[3].

Literature review:

The transfer of learning to the digital educational environment (DSP) is one of
the key trends in modern education. Such a transfer creates both new opportunities
and serious problems for educators. On the one hand, the transition to the “digit”
allows us to significantly expand the range of educational programs, make them
more accessible, and improve their quality. On the other hand, the effective use of
various resources of the digital educational environment is hindered by the fact that
many practices and concepts in this area are in the process of formation. The
resulting disagreement of meanings that are embedded in key concepts for the field
(“digital educational environment”, “digital educational resource”, “online
education”, “blended learning™) leads to the absence of a shared vision of the key
parameters of the DSP itself and the means design and implementation of
educational activities in it[7].

Since we are using cloud and 10T we can access it anywhere and anytime which
will provide us the better proficiency and flexibility. SMART-training will increase
the availability of teacher education “always, everywhere and at any time”, will
provide an opportunity to independently develop the path of professional growth,
equalize the level of education of teachers in urban and rural schools, and open the
way to the international educational space. The main goal of SMART-training is to

create an environment that provides a high level of competitive education by
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developing students' knowledge and skills of the modern society of the 21st century:
cooperation, communication, social responsibility, the ability to think critically,
quickly and efficiently solve problems. Smart education is a concept for describing
a new learning process in the information age[6].

In his research work “Smart Education: New Processes and New
Opportunities” A.G. Pollack offers SMART for students a continuing education
system (school, university, corporate education) [8]:

- flexible educational programs, portfolio;

- more information about student activities;

- collaborative learning technologies - knowledge creation;

- learning access independent device;

- transfer of many functions of human activity to computers;

- individualization of education to a new level.

Therefore, it becomes obvious that the teacher’s task is to intensify the use of
electronic resources, to ensure their reasonable and justified use, which in turn
requires constant improvement of his qualifications. The main disadvantage is the
lack of direct communication between the teacher and the student.

The authors of one of the first SMART textbooks in Russia, L. A. Danchenok
and P. Yu. Nevostruev, highlight such basic principles of SMART learning as[5]:

— learning mobility;

— two-way integration with social media;

— self-completeness and self-actualization;

— online consultation with practitioners;

— content co-creation chain: student - creative course co-author;

—synchronous study of material and the implementation of skills in solving real
business problems in a social environment.

The increasing role of self-education in professional development involves
changing the nature of the activities of the future pedagogical worker, when he
becomes an active discoverer of knowledge, the creator of his own experience,
responsible for his activity and its results. The purpose of the article is
methodological recommendations on the use of SMART-technologies and the 10T-
Internet of Things in a higher educational institution teaching “Network
Technologies”, the basic principles of their functioning and basic characteristics are
formulated.

Research methodology:

As research methods, the author used interpretation, comparative analysis and
generalization of the scientific literature on the problem; an example of tools of
SMART-technologies and the loT-Internet of Things analyzes the relevance and
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validity of their use from a didactic point of view, focuses on the need to constantly
improve the learning process with their help; methodological recommendations,
recommendations on the study, analysis of the state of creation of electronic
information educational resources in foreign countries and republics and their use in
higher education institutions; with the help of SMART-technologies an intelligent
virtual learning environment was formed; development and implementation of
electronic information and educational resources in the field of network
technologies; Integration development of lessons on network technologies was
developed to solve problems, choose alternatives, promote ideas that lead students
to independent, creative work; methodological development of the content of
educational materials, laboratory and practical tasks for the independent
development of students; improving the interaction between students, the
development and effective use of training programs developed by the Moodle LMS
for collective and individual work on information in the learning environment; the
methodological foundations of teaching network technologies of natural sciences
using blended learning technologies have been tested.
The technology acceptance model:

Improving the effectiveness of teaching the discipline "Networking
Technologies” in higher education institutions based on SMART technology and
intellectually adaptive learning systems that determine the present and future
distance learning based on web technologies, the importance of e-learning resources
in intelligent virtual educational environments, technologies for creating electronic
textbooks and their use in pedagogical activity is scientifically substantiated. In
recent decades, more attention has been paid to the study of adaptive learning
systems. This is an interdisciplinary field that unites various areas of computer
science (software development, networking, modeling of knowledge and
interactions), humanities (psychology, didactics, communication sciences and
ergonomics)[9].

An analysis of the literature showed that modern continuous pedagogical
education should be based on the principle of humanism, the development of
subjectivity, self-expression [4].

The integrated educational environment created for the subject "Network
technologies™ is aimed at organizing the educational process for in-depth study by
students of the subject, independently, individually and jointly. This environment is
a collaborative system of e-learning materials and SMART technologies that
integrates media resources, web technologies, software for simulations, interactive
online monitoring and analysis tools and Moodle LMS (Education Management
System) for the subject of "Networking Technologies". The SMART learning
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environment consists of smart devices, simulation software, Moodle LMS, web
technologies, SMART Notebook software, SMART Bridgit software, media
resources[3].

Media resources - are a set of didactic tools that provide additional video and
audio information in training, visually enriching the content of the topic.

Web technologies - electronic online information on the topic "Network
technologies™ - an educational resource, a tool that helps in the classroom and the
acquisition of independent knowledge.

Cisco Packet Tracer - is a graphical simulator that is used to learn how to create
computer networks, create graphical stands, learn how to organize them, and test
them with virtual network devices, virtual servers, and virtual machines.

Electronic course - created in the Moodle LMS system, includes interactive
training materials for lectures and practical exercises, i.e. page, presentation, survey,
chat, forum, assignments, wiki, virtual advice database, audio and video tutorials,
and cover tests. Students work on information in this visual learning environment
collectively and individually, leveraging interactive learning pages and virtual cues
developed with the Moodle system. The instructor controls the performance of tasks
by students. This system provides interactive communication between participants
in the educational process.

This intelligent virtual learning system is characterized by its structure, a
variety of teaching materials, interactive communication and the ability of students
to choose their own educational paths, the presence of control and handouts, as well
as the provision of methodological support to teachers and their content. It includes
various interactive tasks for the study of theoretical material on each topic contained
in the electronic textbook system, the formation of skills based on knowledge gained,
as well as the application of knowledge and skills. Learning using an intelligent
virtual learning system is learning that takes into account the characteristics,
abilities, motivation, intellectuals and abilities of the learner and is effectively used
in the development of modern pedagogical and information technologies. An
intelligent virtual training system consists of Smart devices, Smart Classroom - a
smart class, Smart campus - a smart collaboration network, Smart Lab - an intelligent
laboratory room and tools, Smart Cloud - an intelligent Internet service system, etc.
Here are some of the features of teaching the discipline "Network Technologies" in
the audience, which are controlled by the SMART system - Auditorium, which is an
intelligent virtual learning environment.

This method addresses the following issues:

— Modeling the classroom with elements of SMART-technology and loT -

Internet of Things;
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— Combining science with teaching methods;

— Development of a project for the implementation of the discipline "Network
Technologies™ training using electronic information and educational resources.

— Set the conditions and limitations of the effective application of this method.

Consider the model of the educational process of the discipline "Networking
Technologies™ which is organized on the basis of Smart - technology. (Figure 1.)

Figure 1. A model of the educational process that is organized on the basis
of Smart - technology (block-diagram)

In this case, the student uses the Smart — «Multiple mode» method of accessing
the education system. In the «Multiple mode» way, a student can go through the
process of learning, that is, understanding the content of the knowledge or going
directly into the process of identification. Identification - the user enters a user
account (login). All the necessary information about the user through his / her login
on the system: his / her identity; access level in the system; system history and more.
In addition, each student will be identified by an electronic concert. Electronic
Concert is an Internet-based service that provides instant information in various
areas, answers to queries, navigation and more. This system introduces students to
the novelty of the system, the list of literature recommended by professors.
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The next step is to get acquainted with the rules of Smart education system.
“System Rules” is a conditional step that offers three areas: Customization, Search,
Activation of Options.

In the area of “adaptation,” the student role or the target projects are selected,
and the transition to the stage of participation in educational activities is key.
Flexibility involves adapting e-learning tools to individual learning opportunities. It
means adapting the learning process to the cognitive, skills, and psychological
characteristics of the learners. There are three levels of adaptation in e-learning tools.
The first level gives students the opportunity to choose their individual pace of study
material. The second level involves the diagnosis of a student's condition. Based on
the results, the content and methodology of teaching will be offered. The third level
Is based on an open-ended approach that does not imply classification of qualified
users, and authors of e-learning tools seek to develop a more accessible option for a
large number of users. The role model of a smart-technology-based learning process
Is a system that defines a student's role, place or role in the learning process. This
system classifies users into guest and registered user categories. Depending on the
user category, it may allow or prohibit certain actions in the information field.
“Purposeful Projects” is the stage of selecting methods, techniques and technologies
of education. Project activities are a gradual, coherent and complex student
education system that has the knowledge and skills in the planning and
implementation of projects.

Project Goals and Objectives:

— Control of knowledge and skills on the topics covered;

— the formation of an information image of the world in the mind of the student;

— ability to work with a computer;

— development of information search and processing skills;

— work on new technologies;

— Development of independent work;

— students' ability to listen and respect each other's ideas;

— ability to trust each participant of the project;

— developing research skills.

Project work promotes the creative activity of students, the ability to carry out
research and analyze the work done. In modern education, much emphasis is placed
on teaching personal orientation, student identity, the use of student experience, and
research methods. A project is usually a collective activity. The collective discussion
of the questionnaire, job assignments, the choice of research methods, and the
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presentation of the project will be done. At the same time, the individual role of each
project participant in the overall task is determined.

During the project, students will develop the following skills:

- communication - ability to communicate;

— The problem is search - the ability to solve life issues;

- ability to analyze excellent activity.

Rules for project success:

1. There are no leaders on the team and all students are equal

2. There is no competition in the team

3. All team members should communicate with each other and work together
as project partners

4. Each participant should be active and contribute to the common cause

5. All team members are responsible for the end result of the project.

This method is a form of education that requires the use of research and
research methods that allow for a deeper, deeper study of the topic or section of the
student's learning.

It enters the Resource Fund in the direction of "Search” and sends the found
resource to educational activities. It includes additional science-related resources,
presentations, audio-video information and literature. The “Technology Activation”
model of the smart-technology-based learning process model addresses the “Smart
Equipment Kit” and applies them to educational activities. Smart equipment sets,
that is technical maintenance, are the following.

CONCLUSION:

In conclusion, one of the important directions of reforming the education
system the in conditions COVUD-19 is the systematic integration and management
of the educational process with information and telecommunication technologies.
Among the priorities in the reform process are the organization of the individual
learning process and the radical restoration of its content, the pedagogical activity of
the teacher in a computerized environment and the organization of the student's
learning process.

In higher education, the use of a simulator program in the organization and
evaluation of individual teaching of the subject "Network Technologies" on the basis
of SMART technologies increases the effectiveness of training.
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MATEMATIK MANTIQ ELEMENTLARINI ERTA O’RGATISH VA
UNING AHAMIYATI

Sulaymonov Fozil O’rolovich f.-m.f. PhD.
JDPI umumiy matematika kafedrasi mudiri
fozil.sulaymonov@mail.ru

Bayzaqov Maxmud Baxodir 0°g’li
JDPI magistranti
mahmudbayzagov@mail.ru

Annotatsiya: Magqolada matematik mantiq elementlarini boshlang ich
sinflardanoq o’qitishning ahamiyati haqida bayon qilingan. Boshlang’ich sinfdagi
o 'quvchilarga mantiqiy masalalarni o rgatish bo yicha tavsiyalar berilgan. Bolalar
uchun mos keladigan mantiqiy masalalar yechimi bilan ko rsatilgan.

Kalit so’zlar: Matematik mantiq, metodika, kuzatuvchanlik, fiktlash,
abstract, intelektual, qobiliyat.

Matematik mantiq elementlarini erta o’rgatish o’quvchilarning fikrlash
gobiliyatining rivojlanishiga, ba zi hayotiy gonuniyatlarni teran anglashga hamda
matematika fanga bo’lgan qiziqishni yanada oshirishga xizmat qiladi. Mantiqiy
masalalarga barcha birdek gizigadi chunki bu masalalar hayotning kundalik turmush
tarzining o’zidan olinadi shu sababli, masalaning yechimini topishning turli xil
usullarini  qidirib  topishga harakat qilishadi. Boshlang’ich sinflardanoq
o’quvchilarda mantiqiy fikrlashni rivojlantirish matematika bilan bir gatorda boshga
fanlarni o’zlashtirishga, tez fikrlashga, topqirlikga, to’g’ri fikr yuritish bilan bir
qatorda to’g’ri qaroq gabul qilishga yordam beradi. Shu magsadda boshlang’ich sinf
matematika darslarida o’quvchilarga mantiqiy masalalarni yechishni o’rgatish
tavsiya etiladi. Albatta, bunda bolaning yoshi va uning intelektual gobiliyatidan
kelib chiggan holda masalalar berish muhimdir.

O’quvchilar nazariy mashiqlarni yechish davomida bu masalalar amaliy
ahamiyat kasb etishini tushunadilar, bu bilan mashglar nazariya bilan amaliyotni
o’zaro bog’lovchi halqa vazifasini bajaradi. Mashqglardan foydalanish o’quvchilarda
dunyoqarashini shakillantirishga hizmat qilib, ularga sonlar, arifmetik amallar kabi
abstract tushunchalar real hayotdan, amaliy faoliyatdan olinganligiga ishonchni
mustahkamlaydi.

Mashglarni yechish jarayonida o’quvchilar tasavvurini kengaytiruvchi faktlar

bilan tanishadilar. Bu bilan ularning farqlash doirasi kengayadi, hamda mashg’ulot
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bilan hayot(amaliyot), o’rtasida uzviy aloqa o’rnatiladi. Mashqlarni yechish
o’quvchilarning aqliy rivojlanishiga katta ta’sir ko’rsatib, ularda tahlil etish,
tagqoslash, umumlashtirish va abstract farqlashga ko’nikmalarni shakillantiradi.
Mashqlarning tarbiyaviy ahamiyati ham begiyosdir. Mantiqiy masalalar yuqoridagi
vazifalarni bajarar ekan, ayni vaqtda, mashqlarning o’zlari ham bevosita o’rganish
obyektiga shuningdek, ularni yechish zaruriy ko’nikmalarni shakillantiruvchi
vositaga aylanadi.

Bolalarga mantiqiy masalalarni yechishda ganday ko’nikma va bilimlarni
tushuntirish lozim?

e Mashglar ustida ishlash metodikasining umumiy tavsifi(mashgni bosgichma-
bosqgich yechish algoritmi).

e Mashglarni yecha olish qator o’zaro alogador va uzviy bog’langan gqator
xususiy(alohida) ko ’nikmalarni o’z ichiga oladiki, ularni quyidagicha
ta’kidlab o’tish mumkin:

o Mashgni o’°qib chiqib, uni tushunish, ya'ni har bir iboraning ma’nosiga
yetib, unda tasvir etilgan holatni ko ’z o 'ngida gavdalantira olish.

o Mashqgdagi shart va savol. Ma’lum va noma’lum narsalarni ajratib ola
bilish.

o Mashgdagi shart va savol, berilgan va izlanayotgan ma’lumotlar
o rtasidagi alogani aniqlay olish, ya’ni masala matnini tahlil eta olish va
uning natijasi o’laroq, mashqni yechish uchun arifmetik amallarni tanlab
olish.

e Mashqgning yechimi va javobini yoza olish.

Bu ko’nikmalar muntazam va maqsadli amaliyot jarayonida quyidagi

bosgichlarda shakillanadi:

v’ Tayyorgarlik ishlari

v Mashq matnini tushuntirish ishlari

v’ Mashgni tahlil etish, uni yechish yo’lini izlash va yechish rejasini tuzish

v" Yechim va javobni yozish

O’quvchilar mantiqiy fikirlashini yanada kengaytirishda mantiqiy masalalar

kata axamiyat kasb etadi, albatta bu masalalar soddadan murakkabga qgarab berilishi

lozim. Mantiqiy masala yechishdan oldin esa mantiqiy savollar bilan o’quvchilarda

mantiq elementlarini o’rgatish muhimdir. Quyida bir nechta boshlang’ich sinflar

uchun mantiqiy savollar beramiz;

1) Ikki ota va ikki 0’g’il uchta olma yedilar, ularning har biri nechta olma yedi?

2) Tovuq bir oyog i bilan turgan vatda 2 kg keladi, agar tovuq ikki oyog’i bilan tursa
necha kilogram keladi?

3) Yeti aka ukaning bittadan singlisi bor, ularning hammasi nechta bo’ladi?
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Shu va shunga o’xshash savollarni boshlang’ich sinfdagi o’quvchilarga
berib, asta sekinlik bilan sodda mantiqiy masalalar ishlashga o’tish zarur.
O’quvchilarga yuqoridagi mantiqiy savollardan so’ng quyidagi qiyinchilikdagi
masalalarni o’rgatish tavsiya etiladi

Quyidagi masalalarni yeching va ular xagida o'z xulosangizni chigaring.

1. Murodda 5ta kabutar bor. Anvarda esa undan 3ta ortig kabutar bor. Anvarda
gancha kabutar bor?

2. Murodda 5ta kabutar bor. Anvarda esa 8ta kabutar bor bo'lib u Murodning
kabutaridan 3ta ortiq. Anvarda gancha kabutar bor? (Masala shartida ortigcha
ma lumot bor)

3. Murodda 5ta kabutar bor. Anvarda esa unikidan bir nechta ortiq kabutar bor.
Anvarda gancha kabutar bor? (Masala sharti kam)

O quvchilarning kuzatuvchanlik xislatlarini rivojlantirish uchun quyidagi
misollardan foydalanish tavsiya etiladi:
1.Har hil rangga bo’yalgan uchta doira va bitta uchburchak berilgan. Qaysi figura

ortigcha? (Javob: uchburchak)

2. Turli 4ta bir xil rangga bo’yalgan figuralar berilgan. Bu figuralarni umumiy
Xususiyati nima? (Javob.: Rangga bo yalgani)

3.To’rtta har xil figuralar berilgan. Ularni ma’lum tartibda joylashtirilgandan so’ng
o’quvchini ko’zini yumishini taklif qiladi. (Figuralar o’rni almashtiriladi.
O quvchi dastlabki holatni topishi kerak)

4. Quyidagi sonlar berilgan: 2374 41 14

40 17 60 50 har bir satrda gaysi son ortiqcha?
(Birinchi satrda 74 soni. Qolganlarining ragamlari yig’indisi 5ga teng. 2 chi
satrda esa 17soni, golgan sonlar O ragami bilan tugaydi)

5. Quyidagi satrlarda yozilgan sonlarni umumiy hususiyatini toping.

12 24 20 22

30371383
(Birinchi satrdagi sonlarda 2 rakami uchraydi. Ikkinchi satrdagi sonlarda 3
ragami uchraydi)

Foydalanilgan adabiyotlar ro’yxati:
1. V.LArnold. Zadachi dlya detey ot 5 do 15 let. Izdatelstvo MSNMO Moskva-
2007.
2.  A.Qo’chqorov, Sh.Ismoilov. Mantiqiy masalalar. Toshkent-2008
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QIDIRUV TIZIMLARIDAN FOYDALANISHNI TAKOMILLASHTIRISH

Mamatqulova Umida Eshmirzayevna
A.Qodiriy nomli Jizzax davlat pedagogika instituti

Annotatsiya: Ta’lim tizimini zamonaviy axborot va kommunikatsion
texnologiyalarining usul va vositalarini keng migiyosda joriy etish asosida
takomillashtirish natijasida ta’lim muammolarini, shu jumladan o’quv-tarbiya
jarayonining barcha bosqgichlarini intensivlashtirish, zamonaviy axborot
texnologiyalaridan foydalanuvchilar, informatika va hisoblash texnikasi, dasturiy
ta’minot soxasida mutaxassislar tayyorlash kabi bir gator muammolarni hal etish
mumkin bo’ladi. Qidiruv tizimlaridan unumli foydalanishhar bir foydalanuvchiunig
kerakli manbani gisga vaqt ichida topish uchun zamin yaratadi.

Kalit so’zlar: Qidiruv tizimlari, Axborot texnologiyalari, google, yandex,
internet

Hozirgi kunda axborot texnologiyasi jamiyatning jadal rivojlanishiga ta’sir
etuvchi eng muhim omildir. Axborot texnologiyasi insoniyat taraqqiyotining turli
bosqichlarida ham mavjud bo‘lgan bo‘lsada hozirgi zamon axborotlashgan
jamiyatning o‘ziga xos xususiyati shundaki, sivilizatsiya tarixida birinchi marta
bilimlarga erishish va ishlab chikarishga sarflanadigan kuch energiya, xom ashyo,
materiallar va moddiy iste’mol buyumlariga sarflanadigan harajatlardan ustunlik
gilmoqda, ya’ni axborot texnologiyalari mavjud yangi texnologiyalar orasida
yetakchi o‘rinni egallamoqda.

Ta’lim tizimida zamonaviy axborot va kompyuter texnologiyalari
telekomunikatsiyalarning zamonaviy vositalarni qo’lashni bilish bugunning
taraqqiyot darajasini belgilab beradigan bunday ilg’or yutuqlar nafagat maktab,
litsey, kollej oliy o’quv yurtlari balki har qaysi oila hayotiga keng Kirib borishi uchun
zamon tug’dirishning ahamyatini anglab olishimiz lozim. Shuningdek o’quv
jarayoniga yangi axborot va pedagogik texnologiyalarni keng joriy etish
bolalarimizni komil inson qilib tarbiyalashda jonbozlik ko’rsatadigan o’qituvchi va
domlalarga etiborimizni yanada oshirish gisqacha atyganda ta’lim-tarbiya tizimini
sifat jihatdan bunday yangi bosqichga diqgatimiz markazida bo’lishi darkor.
Bugungi kunda qaysi soha bo’lishidan gat’iy nazar yangi axborot texnologiyalari,
Internet tarmog’i ommaviy gidiruv tizmlaridan foydalanish hozirgi kunning talabi
bo’lib bormoqda. Shu sohalar qatoriga bevosita ta’lim tizimini kiritishimiz va ta’lim
sohasidagi islohatlarning asosiy negizini yangi axborot texnologiyalaridan samarali
foydalana oladigan malakali mutaxassislar tayyorlashdan iboratdir.Yugori malakali
mutaxassis kadrlar tayyorlash bevosita ta’lim muassasalarining moddiy—texnik va
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axborot texnologiyalar bazasini mustahkamlash, yuqori sifatli o’quv adabiyotlar,
darsliklar, elektron o’quv qo’llanmalar va ma’ruza matnlarini yaratish, elektron
kutubxonalar tashkil etish bilan bog’liqdir.

Internet tarmog’idagi qidiruv tushunchasi shuni anglatadiki, bunda xar bir
foydalanuvchi o’ziga kerakli bo’Igan biror ma'lumot yoki materialni maxsus qidiruv
tizimlari orqali topish imkoniyatiga ega bo’ladi. Internet tarmog’i foydalanuvchilari
qidiruvni Internet muxitida joylashgan veb-saytlar, ularning manzili va ichki
ma’ lumotlari bo’yicha olib borishi mumkin. Bu esa foydalanuvchiga kerakli bo’lgan
axborotni samarali qidirish va tez topish imkoniyatini beradi. Ma'lumki, internet
uzogni yaqin qilish, vagtini tejash, axborot olish va targatish maydonining kengligi,
o‘zida matn, ovoz, tasvir mavjudligi, ta'lim jarayonida masofaviy o‘qitish va
odamlarning bilimga bo‘lgan ehtiyojini gondirish, insonlarning mulogot jarayonida
do‘stlar topishini osonlashtirish va hokazo imkoniyatlari bilan barchaga qo‘l
kelmogda. Ammo internetda har doim xam ishonchli malumotlarni topayvermaymiz
Internetdagi aksariyat axborotlar yoshlar ongiga ta'sir gilayotganligi va hozirgi
kunda dolzarb muammoga aylanib borayotganligi, o’quvchilar internet tizimidan
foydalanganda kerakli malumotlar bilan bir gatorda keraksiz malumotlar va turli xil
o’quvchilarning etiborini jalb etuvchi boshgacha qilib aytganda fikrini bo’luvchi
saytlarga gipersilkalarni qidiruv tizimlari xavola etadi qiziquvjan o’quvchilar bu
gipersilkalarga kirmaydi deb hech kim kafolat berolmaydi bu gipersilkalar va
keraksiz malumotlrga kirib o’quvchilar internet dunyosining cheksiz tubiga yo’l
oladilar natijada o’zlarining vaqtlari behuda ma’lumotlar internet dunyosiga sarf
bo’ladi.

Bu muammoning yechimi esa Umumiy qidiruv tizimlarini o’quv jarayonida
foydalanishni takomillashtirishdir bunda qidiruv tizimida o’quvchilarga keraksiz
malumotlar tagqdim etilmaydi fagat malumotlar bazasiga kiritilgan malumotlardan
foydalanadi bunda kompyuterni internet tarmog’iga ham ulash shart emas
o’quvchilar malum bir kompyuter yoki local tarmoqdan foydalangan holda
malumotlarni izlashadi keraksiz malumotlar ishonchli bo’lmagan fayllar boshqa
saytlarga giperhavolalar bo’lmaydi o’quvchining etibori faqat u izlayotgan
malumotda bo’ladi. Bu esa ta’lim sifatining yanada yaxshilanishiga olib keladi.
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AXBOPOT KOMMYHUKAIIMOH TEXHOJIOTUSIJIAPH BA PAKAMJIN
UKTUCOIUET.

Ipzawes Yny0ex IpKkunosuu.
Kuszzax oasnam nedazocuxa uHcmumymu Kamma yYKumyeuucu.

AHHoTamusi: Makonaga Kelakakla  WHHOBAIMsIapra  acoCiaHTaH
UKTUCOAUETHN  PUBOXJIAHTHPHUINTA TYPTKH Oepuiira KOAUP  HMHHOBAIIHS
WHCTUTYTJIAPUHU TAlIKWJ STHUII Ba OyHIail WHCTUTYTJIAPHWHT HHPHUK Ba KHYHUK
Om3Hec coxacuaa TypiaH JaBiaT JgacTtypiapuia (aoid HINTHPOK OJTUIIHHH
TabMHHJIAII MAKCaJAU/a JIaBJIaT HHHOBAIMS CHECATUHHU camMapaji aMalira OIIWPHII
yUYyH 3apyp Oyiran MyaccacajgapHd paKkaMiIl UKTUCOIUET HETU3HIa TAIIKUIT ITUII
Macalajapura YpTHOOp KapaTHIITaH.

Kanurt cy3aap: xamkapo XaMKaMUsT, pakaMJId TEXHOJOTHsIap, axoopoT
TEXHOJIOTUSJIApH, KOMMYHHUKALUsIAp, OJIEKTPOH axOOpPOTIAIITHPHUII, —aloKa
OTepaToOpH, paKaMJIM HWKTHCOAMET, PHBOXIAHUII peCcypciapd, HWHHOBAIMOH
TapaKKUET, OMITMMITIAP UKTUCOIUETH.

2017-2021 jiumnapna Y36eKkucTton PecryGiIMKacHHNM PUBOKIAHTHPHIIHUAHT
Oemra ycTyBOp WYHaMMIUIApu OYiinya XapakaTiap CTpPaTErHsCMHU amalra
OLLIMPUII JABOMHIA UKTUCOAMM CaJOXUSATHU FOKCAITHUPHUIL, MHHOBALMSIJIADHU KEHT
KOPUHM STUII Ba pecypciapliaH OKWiIoHa (oialaHuIl paKamiid UKTUCOAUETHU
IAKJUITAHTUP U OMUJIJIApUIAHTUD. UyHkH OomkapyBaa pakamiu
TEXHOJIOTHSJIAPHU KEHT KYJUIalll, MaMJIaKaTUMHU3/1a 3JIEKTPOH XyKyMaT TU3UMUHU
KOPUM STUII MYaMMOCH W)XXTHUMOUW PHUBOXJIAHUIIHUHT KYI BapUaHTIWTHA Ba
MYKOOWJUIMTUHH 3bTUpO¢ HdTHmra acocianrad. Iy Tydainu mamiakaTUMuU3
npesuneHtn [llaBkatr MupsuéeBauar 2018 #un 19 despanmmaru «Ax60poT
TEXHOJIOTHSJIAPH Ba KOMMYHHUKALMUIAPW COXACHHM SIHa/Ja TaKOMMJLIAIITHPHIIL
qopa-Taaoupiiapu TYFpucuaanrd (GapMoHM KaOysl KWJIMHIM Ba COXaHH IKajaj
PUBOXKIIAHTUPUII OViin4a MyXuM Bazudanap OelruiaH/Iu.

Cyurru Wnmnapaa axOopoTi SKaMHusATra YTHIN, pakaMiId HKTHCOIUET,
OWIMMITIap UKTUCOAMETH CUHTApU TYIIYHUYAJApHA U30XJIalIUTaH WIMHM UIIIap Ba
Vypranagurad Kymiad wimuil amabuétinap maiino Oynau. bupunum nHaBOatna,
OWIMMIIapHU spaTUII Ba YyJapjAaH camapanu QoiiganaHumra OaFuIIaHTaH
Tap>KUMa WIUTAPWHU KAl ATUII JO3UM. buimmmiapra acociaHTaH MKTHCOIUETTa
OeBocHWTa TaaJUTyKJIM OYyIMaraH aWpuM Hampiap HMHTEIUICKTyasl KamuTal Ba
OWIMMITap MEHE)KMEHTH HA3APUSCUHUHT y €KUM Oy )KUXATIAPUHU UILIA0 YUKMOK/A.
3aMOHaBHII  WHTEIUICKTyaJl  WMKTHCOAUET CapW  PUBOXKIAHHWIN,  PaKaMIIH
UKTUCOANETHN MIAKIUIAHTUPUIN Mypakkal »xapa¢H OynmmO, kymnad ommiiapra
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OOFJIMK Ba YJAPHUHT SKOHOMETPHUK TaXJIWIM PakamJid HKTUCOIUETHU OKUIIOHA
OOIIKapHIIl XaM/la TapTUOTa COJIUII UMKOHUHU Oepaju.

Uctuxbonga pakamiii UKTUCOAMETHU MIAKIUTAHTUPUIN Ba YHUHT (HaoiausiT
kypcatumm Y36exucton Pecry6mukacn XXI acp mabBaTiapura MYHOCHO KaBoG
KaUTapuIIM Y4yH XaJl 3THUILIHU JIO3UM OVYIIraH acocuil MyamMMoO XMCOOJIaHaau, Jera
TaxMuUHJIaH wubopar. by Basudanum xan stum Hadakatr Tabuuii pecypcuap
3axupacura 0o#, Oanku ynapaaH camapaiu (oiinanaHuin OVinWYa pUBOXKIAHTAH
MamJlaKaTra aijgaHuIl, TApKUOUIa UM CUFUMU KYTI OVJIraH TOBap Ba XM3MaTIapHU
UnIad YMKapuIl Ba SKCHOPT KWJIMII UMKOHUHH Oepajiu.

NHHoBaImoH Tapakku€Taa pakamiid CEKTOPHUHT YIYIIXW OMIMO OOpMOKia.
Alinnkca Oy coxaga XUTOWHUHT TaXpUOACHHM YpraHWIll KaTTa axamusitra ora.
XUTOMHUHT pakamiau ruraHmiapu bayny, Anu6aba, Tancer Ba Xuaomu
(amabuérnapaa kuckaya BATX ne6 aranmaan) »kaxoHa pakamiid MHHOBAIUsIIap/a
moban nuaep OYiaMokaanap. Yiap jkaxoHJa pakamyid TOBap Ba XU3MaTIapHU
AKCIOPT KWJIHWIIAA €Takuyuiauk KuiMmoknanap. 2017 wunmu G-20 mamiakaTiapu
UKTUCOAUET BazupJiapu JeKiopanuscuaa, Xxaiakapo Bamiora ¢oHau Ba OECD
MaMJIaKaTJIapyu PaKaMJIAIITUPUIITHUHT ST UIKH MaXCyJI0Tra TAabCUPUHU YpraHUII
3apypaTH XaKuja KeJIUImub oauiap.

G-20 mamrakatiapu MKTUCOAMM TapaKKUET Ba Koorepaius Tamadoycuaa
pakaMmJIi UKTUCOANETTa Kylhnuaarnda tabpud oepras:

“Pakamiii UKTUCOIUET KYTI KUppaiu GaoausT 6Yiub, yHaa pakamiim axoopoT
Ba Ounumiiap HIIa0d YMKAPHUIIHUHT acoCUi OMWIM cudatuga KyJUTaHWIIaIu,
3apypuil GaonuaT MaWIOHM TapuKachaa 3aMOHABH axOOpOT TapMOFU axOopoT
TapMOFH HUKTUCOAUET CTPYKTYPACHMHHM ONTUMAJUIAIITHPHUIN Ba YHYMIOPJIUKHU
OIIMPHUIIIHUHT  €TaKYd OMIJIM  Tapukacuaa  ax0opoT  KOMMYHHMKAIMOH
texnonrusinapu (AKT) camapanu Kyananunagm”.

OECD wmamnakatinapu SANMparu pakamin UKTUCOAUETHUHT yiaymu 2011
nunna Asctpusina sHr kam (3,8%) Ba Upmanausaa sHr kyn (12%)Hu Tamkun 3Tau.
Axoym 6anmruaa yauar yiuyimu ['perusaa sar kam (1,8%) Ba @uHIaHIMAS1a HT
kyn (6,3%)un  Tamkun otau. 2015 dmnga AKT  ToBapiapuHUHT  5KaXOH
AKCIIOPTHUIATH XUTOMHUHT ynymu 26,6 %Hu, XKXanyouii Kopesaunr ymymum 20 %Hwu,
AKlIlIanku 7,5% vu Ba Poccusaukm 1,5% HU TalIKu KAJIIH.

byrynru kyHna skaxonmaru xycycuii KOHMKOpHJIApHHUHT y4yaaH Oup KUCMH
Xutonaa »xounamrad. BATX ruraHty MamjaakaTHUHT pPakamyid 3KOTH3WMHUHHU
sapatrad. AWHUKCa XUTOM 3JIEKTPOH THXKOpAT Ba pakaMiiv TYJOBIapAa >KaxoHJa
€TaKYWINK KUIMOKIA. Arap 10 init onguH XUTOMHUHT KaXOH AJIEKTPOH THXKOPAT
TPaHCAKIIMOH Xapa)kartinapuaaru caiMoru 1% HM Tamkui 3TraH Oyica, X03Upru
kyHna Oy pakam 40%ra ertogu. byryH XWUTOMHUHT 3JEKTPOH THXKOpAT

68



Tpancakuusnapu @pannus, ['epmanns, Anonus, byrok bpuranus Ba AKIIIHukunan
Oupranukgaru Mukgopugan kym. 2016 ¥Hunna axoJIMHUHT MOOWJ TYJIOBIIApU
Xuroiiga 790 mupa. nomnapuu Tamkua 3tu0, AKIlIra kaparanna 11 6apaBap k.
Pakamiy MonMsBHI TYJIOB TEXHOJOTHsUIAP WIIATYBYM JKaXOHJAru MUpukK 23 Ta
IOnukopHnapnan 9 tacu Xuroiira Tyrpu Keaaau.

DJIIEKTPOH THKOPAT Ba UHTEPHET CaBAOJIAPUHYU OLIMPUIIIATA MyaMMOJIapAaH
Oupu XUTOW TUIWJA KOMITBIOTEpJla TEPUILl TE3JIUTHHU OIIUPHUII MyaMMOCHUIUP.
[IIyHUHT y4yH Xapuaopiaap OBO3HU TYIIYHAJUTaH TEXHOJIOTHSUIAPHU KYJUIAIIHU
ap3an kypumagu. OBO3JIM TEXHOJOTHSUIAp XapHIHMU YOI 3TULI TE3JIUTUHU YY
OapaBapra ommupagud. YyHKM 4om 3THUII TE3NUIM cMapT(OHJA MHIVIM3 TUIUAArd
cy3Hu Yo >Tull 1,1 ceKyHIHH, JEKUH XUTOWYa TeKCTHU 1,6 CekyHIHU Tanab sTaau.
Yom stuin xatocu uHruzvaaa 3,7 pousnu, xutoiruana 20,3 GOU3HU TAILIKWII ATA/IH.
bunumnap yHu sipaTraH MHCOHJAH aXpajiraH XOJiJa, KanuTaad Ba WIIYM Ky4YHHU
TYIaupuO, UIIIA0 YUKAPUIIHUHT MYCTaKWI OMIUIMra ainaHau. KamMusTHMU3HU
“OunuMiap >KamMusTH JEUHINra XaJld dpTa, aMMO WXXTUMOUN PUBOKIIAHUIIIATH
SHIM  WYHAIMIUIAP, WKTUCOAMETIArd SIHTM KOHYHJAp, KYyHIAIWK XaéTaaru
y3rapunuiap 0y Xaknaa KYIpokK yinmamra yHaamokaa. Jlactinad myHu TabKujIall
KepaKKy, OWIMMIIAPHUHT HUKTHUCOAMETAATH MYXUM POJU TYFPUCHUIATH YMYMHUM
¢ukp sHrHIMK sMac. Mmnmad yukapuin Xap IOUM TYpJM HIaKjard OwiMmiapra
acocnanrat. Kogudukaius KWIMHTaH UIMUN OUIuMIIapra Kejicak, MabJIyMKH, STHTH
naBp uiM-paHu OOMIMAAaH Y3UHUHT aMajuil axaMusiTH MadKypacua ak/JIaHTaH.
Nuconnunr “OomnuM — Oy Kyd’ FoscHIa Y3 aKCUHM TOMNTaH WIUIA0 YUKAPHUII
daonuaTuHU Y3raptupanurad ayHéna unM-panHuHr sHrH poiau XVII acpmaék
®poHcuc bakoH acapnapuia Kag STUITaH.

bunumiap wuKTHCOOAMETH ydTa MYyXUM XycycusTra odra. bupunuucw,
OWJIMMHUHT MaxCyJoT cudaTuaa TUCKPETIUTH. AHUK Oumumiap spaTWiraH EKu
nyk. bunmum spumTa €ku yygaH Oup KUCMHU OVIMINM MYMKWH 3Mac. VKKuHYH
XyCyCUsT, OunmumiapiaH OOIKa WKTHMOWN OOWIWKIIAp CHUHTrapu, OapyaHUHT
ucTucHocu3 Goimananumuaad  ubopar. YUYuHUM XycycusaT, Oy axOopor
MaxCyJIOTHIUP, aXO0poT dca yHAaH Goigananusd Oyiarad, oIini MOIIANA MaxCyJIOT
kabu WyKonManu. AHbaHABUA UWKTHCOMUETAAH OWiIMMiapra acocliaHraH
UKTUCOAMETra YTUII TabiuM, uHHOBamusinap, AKTra y3ok wmynnatiou
WHBECTULIUSIIAD cap(IialiHu, IIYHUHTICK, pecypciaapHu camapaiy WyHAITHPHUII Ba
KOWIAIITUPUIIIHA TAbMUHJIAWIUTAH TETUIUIM UKTHUCOIUM XaMJla MHCTUTYLMOHAT
IAPOUTIIAPHU Tajdad 3TMOK/A.

DneKTpoH axO00pPOT, MOHUTOPHUHT Ba OOIIKApyB TH3UMIIApU Oapya 3aMOHABUT
ui1ad YMKapuil Ba WMPUK XU3MAT KYPCATHUIL COXalapH, YyHOHYH, aXOJIUHU 3JIEKTP,
CyB Ba ra3 OWIaH TabMHUHJIAII COXajJapu KaMpal OJIMHAIU. DIEKTPOH OOIIKapyB
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Oapua Typaard TPaHCTIOPT KOMMYHUKAIUsIApH, [Ty JKyMJIaJaH, YMyMJIaBliaT Ba
JaBjaTiapapo aBTOMOOWNb Wymiapu OwiaH TabMmuHiaHaau. CyropunaguraH
JEXKOHYWINK TU3UMUJA JIEKTPOH OOIIKApyB KOpUM 3Tuiaau. MamiiakaTiapaaru
pPaKoOATUMINK MYXUTHHUHT KydaluIimu MyHocabatu Ouinan HTepHET Xu3Matiapu
orepaTopiapy Ba MpoBaiJepiiapd COHU MyTTacHI Kynaiinb 00pMoKa.

Mabnymkun  pecnmyonukamuzna  AKT  Ba  WHTEpHET  TH3UMUHHU
PUBOXJIAHTUPHUIITA OepUiiraH KarTa 3bTUO0p Tydailu coxa Te3 PUBOKIAHMOK/IA.
AMMO WHTEPHET TAPMOFMHHWHT TE3JIUTH, MOOWII aJloKa Ba MOOHWJI TapMOFH HapXH,
MOOMJI ajoKa MaBXyIJIurn OViuYa JKaxoHJa Ba MYCTakKWi JaBiaTiiap
xamaycmiuruga opkaga O0opmokaa. IlpoBaiinepnap Ba onepaTOpiIapHUHT acOCH
krucMu TOIIKEHTNa >KamJlaHraH OYyiuinura Kapamau, pecnyOnuka Xyayuiapunia,
aitnukca, Camapkanj Ba bByxopo BuwiosTIIapua yJIapHUHT COHM MYTTacuj OIIUO
OopuiM Ky3aTHJIMOKJIa. by 3ca O030pHUHT ymi0y cerMeHTuaa pakoOaTHUHT
Ky4daiiu6 Oopaérranugan panonatT Oepmokna. KaHamnmapHUHT VTKa3yBUaHIUK
naékaT KyNaWWIA Ba OIeparopiiap Xamja IMpoBaijiepiaap COHMHH OPTHUIIU
OapobOapuna, VHTEpHET TapMoFuMra KOMMYHHUKAIMSUIAHTAH Ba KEHT TapMOKIH
doiganaHuIn TH3UMH aOOHEHTIIApH Kajajl cypbaTiap Ouiian omud 60pMoOKIa.

MamitakaTia HHTEpPHET TapMOFHIaH KaMoaBuil doiiganaHum maxooduanapu
OKO®II) conm optud Oopmokma. bynra ymoOy maxo6udanap daoausaTuHu
JUIEH3USJIANT KapaCHUHUHT coajajalTupuinimm €paamM OepMmokiaa. MuTepHer
TapMoruaa yinaHum yayH Wi-Fi rexHonmorusicuan ¢oiajiaHuin XxaM KeHraiMoK/1a.
Taxxpuba Tapukacua oianaHuil HaTHKanapura Kypa, JlaBnat paguouacroranap
KOMUCCHSICU TOMOHHUJaH pecnyonukaga WiIMAX texHosnorusicu Oyiinya KEHT
TAPMOKJIA cUMCH3 (DOHTANTaHUII TAPMOKJIAPUHN PUBOKIIAHTUPUII MaKcaauaa Xap
Oup omperopra dacToTajap TapMOKJIM axpatud OepwiraHn s3au. by karta
XyIyaJIapHA Kampab oiuin OuiaaH Oupra CUMCH3 TapMOKJIAPHHU SIPaTUI UMKOHUHH
oepamu (50 kmtoMerprava). bynmga MasaymoriapHu y3atuiml Te3aurd 32 man 135
Mo6wut/c radanu tamkuia dtagu. [y Ounman Oupra Wi-Fi texnonorusicu Oyiinua
cumcu3 (oigaTaHnIll TAPMOKIAPUHN PUBOKIAHTHPHUIN YIYH YacTOTaIap akpaTuo
Oepunrad. Ymap cuMcu3 JIOKal (oQuC WYHAard) TapMOKJIApHM sIpaTUIIra Ba
WNuTepHeT TapMOFUTa MabJIyMOTIApHU y3aTuIl Te3nuru 54 Mout/c 6ynran okopu
TE3JIMKKa 3ra CHMCH3 YJIAHUIIUIAPHHU BYXKYJra KeJITHPHUINTa MyhKautanrad. Wi-Fi
TEXHOJOTUsICUaH (porimanaHuiran xoiaa, MHTepHeT TapMoFura ylaHUIl XyTyau
keHranTupmiMoraa. Hatmxkana Wi-Fi goigananum HyKTazapy COHH OpTaIu.

Kenaxxakia vHHOBAIMsIApTa ACOCIAHTaH UKTUCOMUETHH PUBOKIAHTUPHIITA
TypTKH Oepuilra KOJWP WHHOBAIUS WHCTUTYTIAPWUHU TAIIKAJ OTUII Ky37da
TYyTUIMOKJA. byH7ali MHCTUTYTIAapHU HUPHUK Ba KUYMK OWM3HECHa Typiu JaBjaT
JacTypJiapy, IIyHWHTEK, BEHIYp *Kamrapmanap udoza staau. J[aBmat mHHOBaIUS
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cU€caTUHHU caMmapalii amajira OIIMPHUIN YYyH Oy KaOW WHCTHUTYTJIADHU TAIIKUIT
ATUIITA KaThUU IXTUEK OOP.

Ax0opoT pecypciapu OMIIaH TaKKOCIaraHjaa aHbaHaBUil pecypciap, oAaTaa,
MOJIUN OKUMJIap Ba 3axupaiap OwiaH udoanaHUIIUHKA KypcaTca, Ouiaumiap Ba
ax0opoT y4yH MOIAMI OKUMIJIap XaMJa 3axupanap XOCIWTuAaH Aanonar oepaiu.
bynnan tamkapu, Ounumiiapaad QoiiganaHuica, omIMpUIICca Ba eTka3ub Oepuica
KYTasiin, akcuHya, poiijaanmiMaca, kKaMasiu Xxamaa uyk 0yinaau. Ynap mry Ounax
KaHYaJIUK KYI WIIATHICA, KNAMATHHA KaMaWTUPHO, IIyHYA WIIIAH YUKATUTaH
acocuil >xamrapMmaiiapjaH ¢apk Kuwiaau. AHbaHaBHM pecypc, oAaTaa, MIaxcuil
00Uk, ssbHU (hakaT OWUTTa OJlaM MUCTEHMOJ KWJIAJWraH OOMIMKHU udoaa dTau.
AxOopoT pecypcu KyNMHYA jkaMoaT Ooiyuru xpcoOnaHaau Ba yHAaH (akaT Oup
KUIIIKA 3Mac, Oanku Oomkanap xam (oiianaHuinyg MyMKUH. AHbaHaBUM pecypciap
acoCaH YEKJIAHTaH, oJamiiap TOMOHMJAH sIpaTUJIaUraH axOopoT pecypciapu 3ca
yekjlaHMarad. MHTepHeT dekiiaHMaraH ax0opoT pecypcura €pKuH MHCOJ OVyia
OJIajIu.

AHBaHaBUU pecypciiap ojaTia KaTTa Xapakarjap OwiaH KynmaWTUpUIaiIu:
siHa OMTTa aBTOMOOWIIb MIIIJIA0 YMKAPHIII YUyH aBBAJTH aBTOMOOMIIHY Tanéprialira
KaH4Ya MEXHaT Ba Kamutan capduianran Oyica, OyHra xaMm ImyH4Ya capdriaHaiu.
byHna OupuHYM HaMyHaHM WIUIA0 YUKAPHII y4yH OWTTa aBTOMOOMIIbL XHcoOra
OJIMHTaH XOJ/a, TYPKYM HIUIa0 YMKApPHUIITa TaKCUMJIAHTaH Xapakarjap yHUYaJIuK
Karta sMac. AXOOpOT pecypcH KyNaWTHpWiIraHjga Ba3uAT TecKapu Oyianu:
ax0opoTAaH HycXa KYUUPHUII kapaéHu KuiiMaTu xyaa xam o3. [y ca6abmiu xap Oup
OWJIMM »BJIEMEHTHIAH SHTM TAlIKWI KWIMHraH KadMar Ba (oiiganu camapara
SPUILIUII YYYH TYIIJAHTaH axOOpOTHM cakjall, TU3UMIIAIITHPUII Ba YHAAH
camapaid (olganmaHUIl Macajlacu SIHTM HKTUCOMMETIA ajoXuaa axaMuaT KacO
ATaJIH.

Ax0OopoT pecypciapuaaH GorgagaHUIT TapMOK OViinda y3apo XaMKOPJIUK
camapacu Omnas udonanananu. Y kymiad 3amonasuit AKT napHUHT KT TApMOKITH
Joupacuaa OWpragvdkaa HWIUIAKA OujaH OOFIuMK. TapMoKmap TamKd MKOOHMI
camapa Ownan udonananaan. Oanuii mapouTiapaa xap Oup amoxuaa anmapar €ku
KypiiMa KMMMAaTH YHMHT Y3UTa XOC XYyCYCHSTIapu OwWiaH OeNTwiIaHaad Xamjia
IIyHTa YXIIaml anmnapariap KaHYaJIUK KeHT TapKaliraHura Aesipid OOFJIUK sMac.
Tapmok Omian OOFNWK skapa¢Hmap Oomkaya. TapMoOKIa 3JeMEHTIap KaHda Kyl
O0ynca, xap Oup ammapaTHUHT (HOWTANMINTH Ba TETHIILIM WKTHCOIUN camapacw
myH4ya kynaup. by Temedon TapmMorm Mmconuaa sHaja TYIIyHapiId OVyiamu.
Tapmokna aboHEHTNAp, STHHU OJaMiiap Myaccacajap KaH4a Kym Oyica, xap Oup
TeneoH ammapaTUHUHT KUMMaTH XaM ImyH4da OamaHn Oymamam. Mamxyn Oapua
anmapariap oJrajapu ymoly TapMOK KeHrammugaH MaHdaataop. byHmait
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KeHrallMuiial camMapaJopJMKHUHT OIIMIINWra SpHINraHAa y3ura Xoc WKoOui
Teckapu OOFJIaHMIN to3ara Kenaaud. TapMoK XaKMHM KaHYaJduK KaTTa Oyica, yHra
YJIaHUII IIYHYAIHUK Y3ura )aino Kuiaagu. by camapa koMnbploTep TapMoOKIapuaa Xxam
HaMO€H Oynaau. XycycaH, MHTEpHET y3eJlapu KaHua Kyn Oyiica, miyH4a SIXIIN
0ynuo, Oy kymiab Typaaru 1acTypuid TAbMUHOTTA XaM TaaJUTYKJIHIHP.

2018 #iun 19 deBpangaru maaBiIaTUMU3 pax0apu coxa XOAUMIIapu OuiaH
YTKa3WIraH TeJIECeIEKTp MUFIINIINIA aXO0pOTIM XU3MATIApPHU AKCHOPT KUJIUIIT
eTapyii dMaciuru, Oy KYpPCaTKMYHM KECKUH OIIMPHUIN, SHI aBBAJIO, NACTypUid
TAbMUHOTHHU SIPATUILl Ba OKCHOPTHH KYMAUTUPUII KEPAKIUTH TabKUIJIAH[IH.
Tenedon Ba nHTepHeT (PoifnananyBunIapura KypcaTwiaéTrad xu3mariap cudaru
NaCTIUTH, MaBXyJ alloKa TapMOKJIApUHUHT aturd 27 (o3 ONTHUK TOJaH,
KOJITaHU MHUC CHUMIJIM JIMHUSIIApJaH MOOpaT SKaHU TaHKUA KuiuHAu. HTEepHET
TapMOFHTa YJIAHUII TE3TUTUHU OIITUPHIIL, aJI0Ka TAPMOKJIAPUHU TYJIUK ONTHK ToJlara
anMarmTupuin OVinya kypcatmanap Oepuiau. «INEKTPOH XyKymaT» TU3UMUHH
sSHa/Jla PUBOXKJIAHTUPHUII, UHTEPAKTUB JaBJaT XU3MATIapU KYPCATHUIIHU KECKWUH
sximuiam Oyiudya Bazudanap Oenrunad Oepunau. [louta anokacu GhaoaussTUHH
TyOJaH TAaKOMWIIAIITUPHUII 3apYpJIMTU TabKUIJAHIA. AXOOpOT XaBhCHU3IUTHHU
MyCTaxKamJialll Macajiacura pTu0op kapatwiau. Coxana Kaapiiap TaHKUCITUTH
ce3unaétran, TOMIKEHT axOOpOT TEXHOJOTHSJIApU YHHUBEPCUTETH Ba YHUHT
bunuannapuna UIMUNA cajJoxXusTra sra negarorjap Oop-uyru 21 GOU3HU TaUTKUI
stumn  Kaig kKwmHan. [y Oowc yHHBepcuTeTna YKUTYBUWJIAPHUHT WJIMHN
CAJOXUATHHU OLIMPUII Ba WIMHUN-TAAKUKOT HIUIApU KYJaMHUHH KEHTaUTHUPHUII
3apypAUTH  TAbKUIJAHIU. XOPWXKUK TaxpuOaHW 4YyKyp VYpraHral XoJija,
MaMJIaKaTUMU3aa ax00pOT-KOMMYHUKAIIHS uH(paTy3WIMaCUHU
PUBOXJIAHTUPHUINTA KapaTWIraH 5 HWWUIMK MWUIMH JacTypHH HIUIA0 YHKHII
Basuhacu KyHuIIH.

Pakamin ukTrcOoauéTna Amam yuyyH UKKA KYHUKMAaHU YPraHUIIAMUA3 KEPakK.
bupununnan, doiinany ax6opotHu capanamHu Ypraaum. Comna KUiIud alTranaa,
O0ab3uaa onaui Hapcamapra bpTHOOp OepmaciaH, ynapra Oomkada Ky3 OwuiaH
Kapari, Jo3uM OynraHaa KyHrwI4dad 0ynumn. by XxonaTaa SsHrHMKIIap Ba )KypHauiap
TaXJIMTYWIAPH XaMJla [IapXJIOBUMJIApUra WINOHWIN Kepak. VIKkuHuujaH, Ou3
OolIKamap y4yH capajoBUYd pojiuaa OYJIWUIIHU YpraHUIUMu3 jJo3uM. MnM-dan Ba
TaBJIUM XOAUMIIApW YUYYyH acocuiicu, Oy Ou3zHec €KW KyHIaIMK Xa€THUH BOKea
OynUIIMIaH KaThH Ha3ap, axOOPOTHU TYIUIAIN Ba capajall XaM/a yHH OuiuM Kadu
Oomkamapra Oepumun Owmmm. Kymwaua, Oup-Oupu OwunaH OorilaHMaraH
axOOpOTHU NIyHYAKW capayialll yMyMKaOysl KWJIMHTaH cXeMara YHU WHTEJUICKTyall
MaxCyJIOT JEUHUIIl YIyHTMHA KYIIUMYa Tap34a Xucoora oJiaMus3.
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bomka xommapaa axOopoTaaH Oolikamap WIAMUM TaIKUKOT EKH JIOMHXa
cubpatuga (QoilmamaHMIIM Y4yH yHra uuouioB Oepamu3. JlaBmar caHoat
OyropTMacHHU Oa)KapwIll MANTHIa OJUHTAH WIMHH-TCXHUK WILIAHMAajJap Ba MKKA
XA MaKcaAra MyJDKaJJIaHTaH TEXHOJIOTHUSJIAPHA THKOPATIAIITUPHUII BOCUTATIAPH
Kyiugaruiapaad uoopar Oy MyMKHH:

-KOHCYJTbTaTHB WHXUHUPWHT - HrapTHOMasap acocuia
MYXaHAUCTUKTEXHOJIOTHK  XH3MAaTiap KypcaTuil, TaAKUKOTIap  YTKA3WII,
WIUIaHMaNap, JIOWUXajallHd  aMajira  OIIUpWIN, WOUlad  YMKApHUIIHU
TAITKUJUTAIITAPUINTA KYMaKJIAITHIII,

-TeXHOJIOTMK WHXWHHPUHT - TEXHOJOTHUSJIAPHM HWIUIA0 YUKW EKU
TAaKOMUJUTAIITHPHIN OWIIAH OOFJIMK XHM3MaTjap KYpCaTHI, TEXHHK XYyXOKaTIapHH
Oepui;

-KOMIUIEKC HHYKUHUPHUHT - IIIAPTHOMA aCOCHIa aHUK CAaHOAT OObEKTUHU HIITa
TYIIUPUIIIA FOKOpUIA KYpCcaTUITaHIapHUHT 6apyacuHu KaMpad OJyBUH XH3MaTIIap
KOMIUICKCUHHU KYPCaTHIIL;

-TAlIKWIIOTJIap OWjiaH TOMOHJIAPDHMHT YyCKYHajapd Ba XOIUMIIApPHIaH
¢oiinananui, Xap OMp TOMOH ¥3 HIUTAPUHU OEBOCHTA MOJIMSJIAII aCOCHAA KyIIMa
JACTypJIApUHU ~ Oakapwill y4yH OWTUMJIAp Ty3winr, MHTepHeTra yjIaHWII
UMKOHUSATIAPH, IIYHUHTJEK, MamJlaKaTIard KOMIIBIOTEpJIAIITUPHUII Japakacura
Kapab XaM KaMUATHU axOOpOTIAIITHPUII XaKua XyJI0ca YUKAPUII MyMKHH.

AXOOpOT - KOMMYHHUKAIMS TEXHOJOTHSJIAPUHUHT Te3 cypbaTiiap OuiaH
PUBOXKJIAHUIIY MaMJIaKaTUMM3Jaru KOpXoHallap, KHUYUK Ou3HeC CcyOBeKTiapura
TabCUP YTKA3UOTHHA KOJIMail, OaJIKi yTapHUHT OM3HEC Ba U FOPUTHUII (HAOTUSITHHH
TyOMaH y3rapTupub 1000pyBUH Ba YeTiad YTuO OYVinMmaluran MyxuM OMHIIIapaaH
Oupura aitann® OopMOKIa. PuBOXIIaHTaH MamilakaTiiap TaXpuOandapw IIYHH
KYypcaTaguKi, MabIyMOTIAPHUHT OPKUH TabMUHOTH 0030p HUKTHCOIUTA TE3
cypbaTiiap OWiaH YTHII Ba KAMUSTHUHT MWKTUMOUNM XaéTUHU SIXIIUJIAIITA HXKOOHIMA
tabcup 3Taau. MHTepHeT Tapmoru Ba AKT Typmymn Tap3umusra Te3 cypbatiap
OwsiaH KUpUO KETUIINTa aCOCIaHTaH X0J/1a, ITyHH TabKUJJIall MyMKHUHKH, Oy KaOu
SHTWIMKIAp Ba WHHOBAIMSUIAPHU, SHTH OWIUMIIap MaXMyacHMHHM BaKTH[A
y3nmamTupa onMmaraH OW3HEC CyOBEKTJIapW, XaTTO Mamilakatiap SpTaHTH KyH7a
0o30paaru y3 yiylnulapuHu CE3WIapiH Japaxkaaa WyKOTHIIUIapu Ba riio0alianiyB
HATWKAacHJIa 103ara KeJaéTral pakooar Tydaitim HHKUpOo3ra 103 TyTHIIIIapU TAOUUA.
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ISHQALANISH KUCHI VA UNING TURLARI HAQIDA.
Usarov Sardor Abdunazirovich

JDPI Matematika o’qitish metodikasi.

Mo’minova Mahfuza Maxmudovna

Jizzax shahar 9-maktab o qituvchi.

Shokirova Dilfuza Ochilovna

Jizzax shahar 9-maktab o qituvchi.

Annotatsiya: Ushbu magolada maktab fizika kursida ishgalanish kuchi
mavzusini o’quvchilarga o’qitish va ishqgalanish kuchi haqida tushunchalar
berilgan.

Kalit so’zlar: Ishgalanish kuchi, tinchlikdagi ishgalanish, sirpanish
ishgalanish.

Ishgalanish - bir-biriga tegib turuvchi gattiq jismlar, suyugliklar va
gazlarning nisbiy ko‘chishiga garshilik qilish hodisasidir. Har qanday ikki jism
orasidagi ta’sirni albatta kuch xarakterlaydi. Demak, ishqalanish harakatga
qarshilik ko’rsatuvchi kuchdir. Kuch vektor kattalik bo’lganligi sababli albatta
kuchning yo’nalishi bo’ladi. Ishgalanish kuchining yo’nalishi harakatga garshi
yo’naladi.

Ishqgalanish kuchi ikki xil turga bo’linadi: ichki va tashqi. Tashqi
ishgalanish- bir biriga tegib turgan gattiq jismlar yoki biror jismning o’zaro tegib
turgan bo’lakchalari harakatlanib, bir-biriga nisbatan siljiganda mexanik
garshilikning vujudga kelish jarayoni. Ichki ishgalanish — govushoglik oquvchan
jismlar(suyuqlik va gazlar)ning asosiy xususiyatlaridan biri bo‘lib, moddani tashkil
etgan bir guruh zarralarning boshqalariga nisbatan ko‘chishiga garshilik
ko‘rsatishidir.

Qattiq jismlarning qurugq sirtlari orasidagi ishgalanishga qurug ishgalanish
deb ataladi. Qattiq jismlar suyukliklar va gazlarda harakatlanganda ularning turli
gatlamlari orasida hosil bo‘ladigan va ularning qovushoqligi (yopishqoqligi) bilan
bog‘liq bo‘lgan suyuq ishqalanish ham mavjud. Suyuq ishqalaish kuchlari harakat
tezligiga mutanosib bo‘lib, u jism to‘xtaganda nolga aylanadi. Shu sababli, juda
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kichik kuch bilan jismni suyuqlikda harakatlantirish mumkin. Masalan odam
suvdagi og‘ir barjani tayoq uchini suv tuvbiga tirash bilan harakatga keltiradi,
biroq yerda bunday yukni u, albatta, qo‘zg‘ata olmaydi.

O’quvchilarda ishgalanish kuchi mavzusini o’qitishda albatta hayotiy
misollarni keltirib o’rgatish maqsadga muvofiq. Har qanday harakatda ishqalanish
kuchi mavjud bo’lib u har doim harkakatga qarshilik ko’rsatishi bo’yicha misollar
yetarlicha.

Maktab kursida tashqi ishqalanish mavzusi uch turga bo’linib o’rgatiladi.
Tashqi ishgalanish tinchlikdagi, sirpanish va dumalanish ishqalanishga bo’linadi.
Tinchlikdagi ishgalanishning maksimal kuchi kattalik jixatdan jismni tekis
sirpantiruvchi tashqgi kuchga tengdir.

L N
F,.
F . tash
- )
o o]
F,
¥

Ishgalanish kuchi quyidagi formula bilan xisoblanadi: F = pN. p -
ishgalanish koeffitsenti, N — tekislikka tik bosuvchi kuch. Sirpanish ishgalanish
kuchi tashqi kuchga teng bo’lganda Nyutonning birinchi qonuniga ko’ra tekis
harakat giladi.

Tinchlikdagi ishqalanishni o’quvchilarga o’rgatishda albatta yuqoridagi
qoidaga e’tibor qaratish kerak. Ya’ni tichlikdagi ishqalanishning qiymati 0 < pN
oraligda bo’lishiga e’tibor garatish kerak. O’quvchilarda tinchlikdagi ishqalanish
tushunchasini quyidagi masala orgali yetkazib berish mumkin:

Masala: Gorizontal tekislikda yotgan 4 kg massali jismga ta’sir qiluvchi
iIshgalanish kuchini xisoblang. Ishgalanish koeffitsanti 0.3 ga teng.

Masalani yechishda o’quvchilar yo’l qo’yadigan eng ko’p uchraydigan
xatolardan biri F = pmg formula orgali ishgalanish 12 N degan javobni
chigarishlaridir. Ushbu masalada tinchlikdagi ishgalanish hagida berilgan
ma’lumotlani o’quvchilarga qayta aytib o’tish magsadga muvofiq ya’ni
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tinchlikdagi ishgalanish 0 < pN. Jismni siljitish uchun hech ganday kuch
qo’yilmaganligi sababli ishgalanish kuchi ushbu masalada 0 ga teng. Masalani
tushuntirishda masala shartiga o’zgartirish kiritib tinchlikdagi ishqalanish kuchi
hagida yanada yaxshi tushuncha xosil gilish mumkin.

Masala: Gorizontal tekislikda yotgan 4 kg massali jismga F= 1 N gorizontal
yo’nalishda kuch qo’yildi. Jismga ta’sir qiluvchi ishgalanish kuchini xisoblang.
Ishgalanish koeffitsanti 0.3 ga teng.

Ushbu masalani yechishda o’quvchilar aksariyati yana yuqorida aytilgan
xatoga yo’l qo’yishadi ya’ni F = umg formula orgali ishgalanish 12 N degan
javobni yechim sifatida ko’rsatishadi. Bu yerda tashqi kuch 1 N bo’lganligi va
ushbu kuch pmg dan kichik bo’lganligi sababli ishqalanish kuchi 1 N ga teng.

1 N kuch tichlikdagi ishqalanishdir. Agar tashqi kuch 2 N bo’lIsa ishqalanish kuchi
2 N, 3 N bo’lsa ishqalanish 3 N. Jismga gorizontal yo’nalishda qo’yilgan 12 N dan
kichik har ganday kuch tinchlikdagi ishgalanishdir. Tashgi kuchimiz pmg dan
katta bo’lsa ishqalanish kuchi 12 N bo’ladi va bu sirpanish ishqalanish kuchi deb
yuritiladi.

Yuqoridagi masalalardan ko’rinib turibdiki o’quvchilar tinchlikdagi va
sirpanish ishqalanish kuchlarini farqlashda xatolikka yo’l qo’yishlari mumkin. Shu
sababli tinchlikdagi ishqalanish sirpanish ishqalanish kuchlarini o’qitishda
yugoridagi ikki masalani na’muna sifatida ko’rsatilsa magsadga muvofiq bo’ladi..

Tashqi qo’yilgan kuch F = puN kuchdan katta bo’lIsa jism tekis tezlanuvchan
harakatda bo’ladi. Jismga qo’yilgan kuchning ma’lum qismi ishqalanishga sarf
bo’lsa qolgan qismi jismga tezlanish beradi.

Ko‘pgina hollarda ishqgalanishning foydali tomoni bor. Masalan, yo‘l sirti
muzlagan vaqtda silliq bo‘lganligi uchun yo‘l sirti bilan piyodalar poyabzalining
tagligi yoki transport vositasi g‘ildiragi orasida ishqalanishning keskin kamayib
ketishi piyodalar va transport vositalarining harakatlanishini giyinlashtirib
yuboradishqalanish ishqalanish bo‘lmasa qoqilgan mixlar tushib, rezbali birikmalar
bo‘shab qolardi. Ba’zi hollarda ishqalanishning zararli tomonlari ham mavjud.
Masalan, turli transport vositalari, samolyotlar, suv osti kemalari gorizontal
yo‘nalishda o‘zgarmas tezlik bilan harakatlanayotganda ishqalanish kuchini
yengish uchun juda ko‘p miqdorda yonilg’i sarf qiladi. Bundan tashqari,
ishgalanishlar mashina va mexanizmlarning yeyilishiga sabab bo‘ladi (ularning
f.i.k. ni kamaytiradi). Shuning uchun ishgalanishni kamaytirish katta igtisodiy
ahamiyatga ega. Ishgalanishni kamaytirishning eng samarali usullaridan biri
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sirpanib ishgalanishni dumalab ishgalanishga almashtirish, ishgalanuvchi sirtlarni
moylash (bunda ishgalanish kuchi 8— 10 marta kamayadi).

Foydalanilgan adabiyotlar.
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PIRAMIDALAR VA ULARNING TEKISLIKLAR BILAN KESIMI.
Mamatov Jasur Asatullayevich

JDPI Matematika o qitish metodikasi kafedrasi.

TursunovMuzaffar
JDPI Matematika o qitish metodikasi,4-kurs talabasi

Annotatsiya: Magolada maktabda fazoviy jismlar kombinatsiyasi mavzusi
qaraladi. Bu mavzu umumta’lim maktablari, akademik litseylarda yetarlicha
o’rganilmagan. Akademik litsey dasturida 2 soat miqdorida ajratilgan. Bu esa
o’quvchilar ongida fazoviy jismlar kombinatsiyasini o’rganish va unga doir
masalalarni yechish ko’nikmasini kam shakllantiradi.

Kalit so’zlar: Geometrik  jism, fazoviy jismlar, ko pyoq , prizma,
prizmaning sirti.

AHHOTAIMS: B cratbe  paccmarpuBaeTrcsi ~ TeMa  COYETAHHS
POCTPAHCTBEHHBIX MPEIMETOB B IIKOJIE. DTa TeMa HEIOCTAaTOYHO H3y4yeHa B
CpeIHUX IIKOJIaX U aKaJeMUYECKUX JIUIEsIX. B mporpaMMe akageMH4ecKOTo JUIes
OTBOJMUTCS 2 Yaca. DTO MOJAPHIBAET CIIOCOOHOCTh CTYICHTOB M3y4aTh COUCTAHHE
IIPOCTPAHCTBEHHBIX OOBEKTOB M PEIIaTh MPOOJIEMBbI, CBI3aHHbBIE C HUMH.

KiroueBble cjioBa: reoMeTpUUYECKOE TEJIO0, IPOCTPAHCTBEHHBIE OOBEKTHI,
MHOT'OYTOJIbHUK, [IPU3Ma, IOBEPXHOCTH IIPU3MBI.

Annotation: The article discusses the topic of combinations of spatial
objects in school. This topic is not sufficiently studied in secondary schools and
academic lyceums. 2 hours are allocated in the academic lyceum program. This
undermines students' ability to study the combination of spatial objects and to
solve problems related to them.

Keywords: Geometric object, spatial objects, polygon, prism, prism
surface.

Piramida deb shunday ko'pyoqga aytiladiki, u yassi ko pburchak
—piramida asosidan, asos tekisligida yotmagan nuqta piramida uchidan va
uchni asosning nugtalari bilan tutashtiruvchi hamma kesmalardan iborat.
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Piramidaning uchini asosning uchlari bilan tutashtiruvchi kesmalar
piramidaning yon girralari deyiladi.

Piramidaning sirti asosidan va yon qirralaridan iborat. Har bir yon yoq
uchburchak. Uning uchlaridan biri piramidaning uchi bo'ladi, qarshisidagi
tomoni esa piramida asosining tomoni boladi.

Piramidaning  uchidan asos tekisligiga tushurilgan perpendikulyar
piramidaning balandligi deyiladi.

Piramidaning asosi n burchakdan iborat bo'lsa, u n burchakli piramida
deyiladi. Uchburchakli piramida tetraydr deb ham yuritiladi.

Yugoridagi rasmda tasvirlangan piramidaning asosi  AjAz....A;
ko pburchak, piramidaning uchi S, yon qirralari SA;, SA,, ....SA, yon yoglari
ASA1A;, ASALAs, ...

Bundan keyin biz fagat asosida gavarig ko pburchak bo’lgan piramidalarni
garaymiz. Bunday piramidalar gavariq ko pyoqlar boladi.

Piramidani va uning yassi kesimlarini yasash

Parallel proyeksiyalash qoidalariga muvofig piramidaning tasviri quydagi
tarzda yasaladi. Avval asosi yasaladi. Bu biror yassi ko pburchak bo’ladi.
Keyin piramidaning uchi belgilanadi, u yon qirralar yordamida asos bilan
birlashtiriladi. ~ Yuqoridagi rasmda besh burchakli piramidaning tasviri
ko rsatilgan.

Piramidaning uchi orgali o'tuvchi tekisliklar  bilan  kesimlari
uchburchaklardan iborat.
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Xususan, diagonal kesimlar uchburchaklar bo'ladi. Bunday kesimlar
piramidaning ikkita go'shni bo’'lmagan yon qirralari orgali o'tuvchi tekisliklar
bilan hosil gilinadi.

Piramidaning asos tekisligidagi berilgan g izli tekislik bilan kesimi ham
xuddi prizmaning kesimi kabi yasaladi. Piramidaning tekislik bilan kesimini
yasash uchun uning yon qirralari kesuvchi tekislik bilan kesishmasini yasash
yetarli.

Agar g izga parallel bo'lmagan yoqda kesimga tegishli bo’lgan biror A
nugta malum bo’lsa, u holda avval kesuvchi tekislikdagi g izining shu
yogning tekisligi bilan kesishmasi
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rasmdagi D nugta yasaladi. D nuqta to'gri chizigdagi A nugta bilan
tutashtiriladi. U holda bu to'g'ri chizigning yogqga tegishli bo'lgan nugtasi bu
yogning kesuvchi tekislik bilan kesishmasidan iborat bo'ladi. Agar A nugta
g izga parallel yogda yotsa, u holda kesuvchi tekislik bu yogni g togri
chizigga parallel kesma bo'yicha kesib o'tadi. Qo'shni yon yogga o'tib, uning
kesuvchi tekislik bilan kesishmasi yasaladi va hookzo. Natijada piramidaning
talab etilayotgan kesimi hosil boladi.

Yugoridagi rasmda to rtburchakli piramidaning asos tomonidan va uning
yon qirralaridan birida yotgan A nugtadan o'tuvchi tekislik bilan kesimi
yasaladi.

Kesik piramida

1.1.5-teorema. Piramidaning asosiga parallel va uni kesib o tadigan tekislik

bilan shu piramidaga o'xshash piramida ajratadi.

Isboti. Faraz gilaylik, S - piramidaning uchi, A— asosning uchi, A'-kesuvchi
tekislikning SA yon qirra bilan kesishish nugtasi.




Gomotetiya  koeffitsienti bilan gomotetik  almashtiramiz. Bunday
gomotetiyada asos tekisligi A' nugta orqali o'tuvchi parallel tekislikka o'tadi,
yani kesuvchi tekislikka o'tadi. Gomotetiya o xshashlik almashtirishi  bo’lgani
uchun piramidaning kesib ajratilgan qismi berilgan piramidaga o xshash
piramida bo’ladi. Teorema isbotlandi.

Teoremaga ko'ra piramida asosining tekisligiga parallel bo’lgan va
piramidaning yon qirralarini  kesib o'tuvchi tekislik  piramidadan unga
0 xshash piramida ajratadi. Ajratilgan bo lakning ikkinchi gismi ham ko pyoq
bo'lib, kesik piramida deb ataladi.

Kesik piramidaning parallel tekisliklarda yotgan yoglari piramidaning asoslari
deyiladi: golgan yoqlari esa yon qgirralari deyiladi. Kesik piramidaning asoslari
0 xshash (xatto gomotetik) ko pburchaklarda, yon yoglari esa trapetsiyalardan
iborat.

Masala. Piramidaning yon qirrasi to'rtta teng gqisimga ajratilgan va
bo’linish nuqgtalaridan asosiga parallel tekisliklar o'tkazilgan. Asosining yuzi
400 cm? ga teng. Kesimlarning yuzlarini toping.

Yechilishi.  kesimlar piramidaning asosiga ,% va % 0 xshashlik

N

koeffitseintlari bilan o xshashdir. O xshash figuralar yuzlari nisbati chizigli
o Ichovlari kvadratlarning nisbati kabi bo'ladi. Shuning uchun kesimlar

QD

yuzlarining piramida asoslari yuzlariga nisbatlari (%)2(%)2 va(%)2 bo"ladi.
Demak, kesimlarning yuzalari quydagiga teng:
400- (;)?=25 (cm)%.  400-(3)?= 100(cm)>  400- (5)2= 225 (cm)* .
Muntazam piramida

Piramidaning asosi muntazam ko pburchak va balandligining asosi

ko pburchakning markazi bilan ustma-ust tushsa, bunday piramida muntazam
83



piramida deyiladi. Muntazam piramidaning balandligi yotgan to'g'ri chiziq
uning o'qi deyiladi. Ravshanki, muntazam piramidaning yon qirralari teng,
demak, uning yon qirralari teng yonli uchburchaklar ekan.

Muntazam piramida yon yog ining uchidan o'tkazilgan baladligiga apofema
deyiladi. Piramida yon yoglari yuzalarining yig indisi uning yon sirti deyiladi.

1.1.6-teorama. Muntazam piramidaning yon sirti asosi perimetirining
yarmi bilan apofemasining ko paytmasiga teng.
Isboti. Agar piramida asosining tomoni a, tomonlar soni n ta bolsa,
al - _anl _ pl

piramidaning yon sirti : Sh=—0=7 bo'ladi, bunda |—apofema, p esa

piramida asosining perimetri. Teorema isbotlandi.

Muntazam piramidadan hosil gilingan kesik piramida muntazam kesik
piramida deyiladi. Muntazam kesik piramidaning yon yoglari teng yonli
trapetsiyalardir: ularning balandliklari apofemalar deyiladi.

Masala. Muntazam kesik piramidaning yon sirti uning asoslari
perimatrlari yig indisining yarmi bilan apofemasining ko paytmasiga

b va balandligi (apofemasi ) | bo'lgan trapetsiyalardan iborat. Shuning uchun
bitta yogning yuzi %(a+b)| ga teng. Hamma yogning yuzi, yani yon sirti
%(an + bn)l ga teng, bunda n — piramida asosidagi uchlar soni, an va bn—
piramida asoslarining perimetrlari.
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KVADRIKA MARKAZI
Xoljigitov Sobir Mamaraupovich
Jizzax Davlat pedagogika instituti

Annotatsiya:Ushbu maqolada turli ko’rinishdagi kvadrika tenglamasining
markazini topishga doir masalalar yechilgan. Markazni topishda bir nechta usullarda
ishlangan masalalar mavjud. Ma’lumki, geometriya kursida kvadrika tenglamalarini
yechishda kvadratik formaning o’rni muhim hisoblanadi. Kvadratik forma Lagranj
teoremalari orqali kanonik ko’rinishga keltiriladi, so’ngra normal ko’rinishga
keltiriladi.

Kalit so’zlar: kvadratik forma, chiziqli forma, kvadrika .

Bizga ma’lumki, Kvadrikaga tegishli har bir nugtaga biror S nugtasiga nisbatan
simmetrik bo’lgan nuqta yana kvadrikaga tegishli bo’lgan S nuqta kvadrikaning
simmetriya markazi deb ataladi.

Q: a XX +2a XX +...+42a XX +a XX +2a XX +...4+4a X X +
11 1 1 12 1 2 In 1 n 22 2 2 23 2 3 nn n n

+2ax +2ax +..+2ax +a =0 (@)
(1)-kvadrikaning simmetriya markazi S ning koordinatalari x?,x9,... .., x2
quyidagi koordinatalar sistemasini ganoatlantirishi kerak.
(11X +apxg+....  tapx, = —ag
{amx{) + Ay xd+.... o taz,xd = —a, 2)
L Ay XY + apoxd+.... ... +apx) = —ay,

Demak, kvadrikaning markazining mavjudligi masalasi ikkinchi tenglamalar
sistemasining yechimiga bog’liq.

(2)-tenglamalar sistemasidan

aq1 Qg2 A1n
az 1 azz ------ a2n

A= deb olsak,
Ap1 App e o Ann

1) A+ 0 bo’lganda (2)-tenglamalar sistemasi yechimga ega kvadirika bitta
simmetiriya markaziga ega bo’lib u markazli kvadirika deb ataladi
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2) A= 0 bo’lganda (2)- tenglamalar sistemasi cheksiz ko’p yechimga ega
bo’lsa, kvadrikaning markazi cheksiz ko’p bo’ladi.
3) A= 0 bo’lib, (2)- tenglamalar sistemasi yechimga ega bo’lmasa kvadrika
bitta ham markazga ega emas.
Keyingi ikkinchi va uchinchi hollarda kvadrika markazsiz deyiladi. [1]

Biz kvadrika markazini topishga doir amaliy masalalardan na’munalar keltiramiz:
1-masala. A; da berilgan kvadrikalarning markazlarini toping.
a) x¥ 4 x%+ x5+ 2x.x, + 2x3x3 + 6x,x3 + 2x; — 6x, — 2x3 =
b) 4x;x, +4x1x3 —4x, —4x3—1=0
Yechish: Kvadrika markazini ikki usulda topishimiz mumkin.
Birinchi usul:
X2+ x2 + x5 + 2x1%, + 2X,%3 + 6X1x3 + 2%, — 6%, — 2x3 =0
Bu kvadrika tenglamasidan quyidagi koeffisientlarni topib olamiz:
a;; =1, a;; =1, a13=3,
a1 =1, azp =1, axp=1,
az; =3, azx =1 ax=1
a,=1, a,=-3, a;=-1.

Bu koefsentlarni quyidagi tengsizlikka qo’yamiz:

0 0 0 _
A11X1] + Aq2X; + A43X3 = —a4
0 0 0 _
Ap1X] T QX5 +A3X3 = —Ay
0 0 0 _
az1X] + azxX; + azz3Xx3 = —az

Natijada ushbu tengsizliklar sistemasi hosil bo’ladi:

x)+x) +3x2 = -1
xd+xd+x9=3
3xd+x)+xd =1

Bu tenglamalar sistemasining koefsentlaridan

dj; Q12 Qg3 11 3
A= |Gz1 Q2 Q3| nitopamiz ya’ni: A=|1 1 1|=
az1 A3y 033 3 1 1
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=143+3-9-1-1=—4

ekanligidan foydalanib —4 # 0 kvadrika yogona simmetriya markaziga
ega ekanligi ma’lum . Endi esa simmetriya markazi  S(x¥;x2;xJ) ning
koordinatalari bo’lgan x9,x3,x3 larni topamiz. Buning uchun quyidagi

tenglamalar sistemasini yechamiz:

xV+x)+3x) =-1 2x3 = —4 xd=-1
xV+xd+x9=3 =y 2x{-2x)=2 =>{x2=6
3x¥ +x)+x2 =1 3xY + x5 +x3 =1 xd = -2

Demak bu kvadrikaning yagona simmetriya markazi mavjud va u
S(-1;6;-2)ga teng.

Ikkinchi usul:

X2+ x2 + x5 + 2x1%, + 2X,%3 + 6X1x3 + 2%, — 6%, — 2x3 =0
Berilgan kvadrika tenglamasidan uning simmetriya markazini topish uchun

avval x; bo’yicha keyin x, bo’yicha nihoyat x3 bo’yicha xususiy hosila
olamiz:

Natijada quyidagi tenglamalar sistemasi hosil bo’ladi:

2x2+2x1+ZX3—6=0

{le+2xZ+6X3+2=O
3X3+2x2+6x1—2=0

Bu tenglamalar sistemasidagi noma’lumlar oldidagi koefsentlar orqali

2 2 6
A=12 2 2(=12+24+24—-72—-8—-12=-16
6 2 3

Ekanligidan foydalanib —16 # 0 kvadrika yagona simmetrrya markaziga
ega ckanligi ma’lum . Endi esa simmetriya markazi  S(xq;x5;Xx3) hing
koordinatalarini bo’lgan  x4,x5,x3 larni  topamiz: Buning uchun

Quyidagi tenglamalar sistemasini yechamiz:
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2%y +2x1 +2x%3—6=0 =>{ —4x;+4x3+4=0 =>

{2x1+2x2+6x3+2=0 { 4x3+8=0
3x3+2X2+6X1_2=0 3X3+2.7C2+6X1_2=0

X1 — _1

{ x, = 6 Demak, kvadrikaning simmetriya markazi S(-1;6;-
X3 == —2

2) ga teng.

2-Masala:  x? 4+ x2 +4x;x3 —4x, =0 tenglama bilan aniglanuvchi
kvadirikaning markazini toping va turini aniglang. [2]

Yechish: Kvadirikaning simetirya markazini topish uchun berilgan
tenglamadan avval x; bo’yicha keyin x, bo’yicha nihoyat x; bo’yicha xususiy
hosila olamiz. Natijada quydagi tenglamalar sistemasini hosil gilamiz:

2x2—4‘=0 x2=2

ZX1+4X3:0 x1=0
4x1=0 X3=O

Demak, kvadrika markazi S(0;2;0) ga teng.
Endi quyidagi belgilashni kiritamiz:

X1 =V
x2=y2+2
X3 = Y3

va kvadirika tenglamasiga olib borib qo’yamiz va kanonik ko’rinishga
keltiramiz:
Vi+yi+4y; +4+4y1y3 -4y, —8=0
yi+y3 +4y1y3—4=0

01 =YL+ Y5 + 4913

Z1 =Y, +2y;3 1 0 2
Zy =Yy => |0 1 0l=1+0
Z3:y3 0 0 1

zi = yf +4y1y3 + 4y3
2

Z]
— =y{ +4y,y; + 4y3
a;q
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z3
o ——=y5 —4y3
ai

@ =z2+ 22 — 422
Qp=z+z:—-4z2-4=0
3-Masala:
1.Kvadrikaning markazini toping.

x2 + 4x,x, + 4x5 —4x; —4x, — 12 =0

Yechish:
2x1+4x2—4=0_ 2 4‘_ _
{4x1+8x2—4=0_> s 8|_16_16_0
A= 0 bo’ladi

2 4x, —4 =0
{X1+ 2 => x1=—2x2

4x1+8x2—4=0

Demak A= 0 bo’lib tenglamalar sistemasi cheksiz yechimga ega
ekanligidan berilgan kvadrika cheksiz ko’p simmetriya markaziga ega.

2. Kvadrika markazga egami?
4x,x, —x2 —8x; +8x, —8=0

Berilgan kvadrikadan X; va X, bo’yicha xususiy hosilalar olib quyidagi
tanglamalar sistemasini hosil gilamiz:

{4x1—2x2+8=0 == |y g =le=
{ 4x2—8=0 - {x1=—1
4x1—2x2+8=0 a x2=2

Demak A+ 0 bo’lib, tenglamalar sistemasi yechimga ega ekanligidan kvadrika
yagona simmetriya markaziga ega, ya’ni S(-1;2)

3. Kvadrika markazga egami?
x2 + x2 +8x2 — 2xyx, + 4x1X3 + 4x,x3 — 2x; — 6x, + 4x3 +5=10

Berilgan kvadrikadan X1, X2 va X3 bo’yicha xususiy hosilalar olib quyidagi
tenglamalar sistemasini hosil gilamiz:
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2x1 —2x, +4x3—2=0 2 -2 4
2X, — 2x1 +4x3—6 =0 => —2 2 4|=-128+0
16x3 +4x; +4x, +4 =0 4 4 16
(2x1 — 2%y, +4x3—2 =0 8x; —8=0
2%y —2x1 +4x3—6=0 => {16x3+4x1+4x2+4=0 =>
16x3 +4x; +4x, +4 =0 4x, —4x,—4 =0
< x=-1
=> {x2=0
\ x3 =1

Demak A# 0 bo’lib tenglamalar sistemasi yechimga ega ekanligidan
berilgan kvadrika yagona simmetriya markaziga ega, ya’ni S(-1;0;1) ga teng.

Xulosa qilib aytganda, har ganday ikkinchi tartibli chizigning markazga ega yoki
ega emasligini aniglash mumkin.
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AXBOPOT TEXHOJOTUSIJIAPUHUHI KYJIJAHWINIIUIATA
CAMAPAJOPJIMT'MHU TAKJIJTAHTHUPHIL BA PUBOXKJIAHTHUPHUIIL.

Epcawes Ynyzoex Ipxunosuu.

Kuszzax 0dasenam nedazo2uka UHYUMYmu Kamma YKUmy8Yucu.

Xanoamoe Hucumanu Xoamupsa yauu.

JKuzzax oasnam nedacocuxa UHYUmMymu yYKumyeyucu.

Annotatsiya: Makonaga Oapua Japakajgaru paxdapiap HyKTad Ha3zapHIaH
axO0pOT TEXHOJIOTHUSJIADUHUHT KYJUTAHWIUIIUAATH CcaMapaJopiIuTruHu 0axoJial
yCIIyOmapyHU MAKIUIAHTUPUII XaMJla PUBOXJIAHTHPHUIN MyaMMOJapura JaxJijiop
Macasnanap EpUTHIITaH.

Kalit so‘zlar: camapanopauk, 0axosalml MeE30HJIApH, axOOPOTIAIITHPHIL,
OXPU, TQM, BSC, KPI.

AXOOpOTIAIITHUPUIIT ~ ME30HJIApW  TYFPUCHAA TalmupHiiraHia, acocaH
aXOOpOTIAIITHPHUII CaMapaIopiuTy Haszapja TyTWIaau. AMajira OIIMpUITaH
XapakaTJIApHUHT OJIMHTaH (Qoigara Kypa aHMKJIAHAIUTaH caMapaJopiIuK
TYITyHYACH axOOPOTIAIITHPHII KapaCHIapura HucOaTaH XO3UPTH ManTrada TYJIHK
aHUKJIaHTaH dMac: (QoigasaHyBUMiap TOMOHHMJAH KaHAald  axOopotiap
UIUIATWIMINA  XaMaa KaHjgad Qoiiga OepaéTraHiMrd xap JOUM XaM aHHUK
oynmaBepmaiinu. Illynunr yuyH Oapua nmapaxamard paxOapiap (Mamiakar,
UKTUCOAMETHUHT OYTYH COXacH €K ajoXuja KOPXOHa, TAIIKKIIOT Ba Myaccacaliap
Mukécuna GaoMAT IOPUTYBUMJIAp)ra KyWHUJIard WMKOHHSTIAPHHU spaTaguraH
ax00opOT TEXHOJIOTHUSJIAPUHUHT KYJUIAHWIUIIUIATH caMapagopiuruHyd  OaxoJsiarl
YCIIYOJTApWHY IIAK/UTAHTHPHUII XaMJ1a PUBOKIAHTHPHII JIO3UM

TamKuI0THUHT acocui baomusTH UYHAJIUIINAIar A CTpPaTEeTuK
PUBOXKJIAHUIITHUHT PEXacH, yHIArd axOOpOoTIapHH KalTa WIuIaml >kapaéHiapu
XaMmaa ax0opoT THU3WMH Ba pecypciapu ypracuaard OOFIMKJIMKHU OeNruiail,
axOoOpoT/IapHU KaliTa WNUIANl KapaCHJIAPUHUHT TEXHUK Ba TEXHOJOTHUK
KypcaTkuwiap (aOTUATUHUHT acOCHM KypcaTKuuiaap OWiaH ajloKaJOpJIUTUHU
aHMKJIAII, axOOpOTIapHHU KalTa WIUIANl TU3UMHTA capdIaHagUTraH XapakaTIapHH
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acocnaml xamja yjaapAaH MykaMmmand Tap3ga QoipaNiaHuil WyHaIUIIapuHu
Oenruani.

Tabkuanam J03WMKH, XO3UPIH TaWTIard MaBXKyJ axOOpOTIallITHPUII
caMapaJOpJIMTUHUA aHUKJIAIl yclyOJiapy WHUPUK KOHCAJATHUHT KOPXOHAJAPUHUHT
MyJIKH XpcoOnaHuO, HucOataH €nuk axOopor cudaruga GaoiausT Kypcaraiu.
JleMak, axOOpOTIAIITUPHUILl CcamMapaJopiauTruHu Oaxonaml yCcyJulapuHU THU3UMIIU
paBUIllla YpraHumi kyga Xam jgoia3ap0 Basudamapman Oynub, Hadakar
aloxyuaa KopxoHa €KW Myaccaca MUKECUAa, OaJIKM coXa, XyAyd Ba XarTo OyTyH
JaBllaT Japa)kacuja ro3ara kenaau. SAbHU, ynapra xaBoO OepyBuM Oup KaTop
KypcaTKUWiap TU3UMH HWILUIA0 YUKWITAH. YJapHUHT Oab3ujapuHU YYKYPPOK
TaxJIWJI KuiamMu3. MacanaH, MamiiakaT MUKECH A aXOOpOTIIAIITUPHII COXACUIarU
SpUIIIIraH HaTwxkaidapHu Oaxonamiga BMT TomoHuzan kaOyn KWJMHTaH
“ONIeKTpOH XYKYMaTHHHT puBOoxuiaHuim wunHjaekcu” (OXPU) ne6 aramyBuu
KypcaTtknu unuiatuiaad. Y DbMTHHMHr WKTHCOAMI Ba WXXTUMOMHM Macajajiap
JierapTaMeHTH TOMOHH/IaH Xap MKKHU Muiga Oup mapra 6apya ab3o JaBiIaTIapHUHT
KYpCAaTKUWIAPUHU TaXJIHJI KUJIHUII acoCUa XUco01ad YMKUIa Iu.

Kypcatunran uHIeKkc naBiaT OOMIKAPyBU OpraHjIapu TOMOHHIAH Yy3lapura
IOKJIATHIITaH Bazudanmapau Oakapuiijga ax00poT TeXHOJIOTHSIAPH, M1y KyMJajaH,
UHTEPHET TAPMOFMHUHT MIUIATUIWIIN JapaxacuHu aHukianau. DXPU HucOuit
kypcaTknd xucobimanuO, “0” xampa “1” opanurupard KuWMatiapHu KaOyn
kuinaau. OXPU ydra kypcaTkud acocuja XuCOOJIaHAJAW: OHJIAMH Xu3MaTjap
ungekcu (Online service component, OX), TeIeKOMMYHUKAIIMOH HWH(]paTy3miIMa
uaaexcu (Telecommunication infrastructure component, T) Ba MHCOH KamuTaIH
uHaekcu (Human capital component, UK).

bynna ymymmamrupysun ndoaa Kylinmarnyua 0ynaam:
OXPU =0.34 *OX + 0.33 *TH + 0.33 * UK

bupuHuncHu — OHJIaMH XU3MaTiaap MHIACKCH J1aBjiaT OpraHIapuaard UHTEPHET
caxu(allapyHUHT  PUBOXKIAHUII  JapaKaCMHM  TaXJIWiI  KWJIWII  acocuaa
xucoOmananu. byHna qaBiaT TAKWIOTIApY CAaWTIIAPUHUHT PUBOKIIAHUIIIHN TYPTTA
OOoCKHUTa aXXpaTHIIAJIN:

a) Oomutanfuy Japaka OOCKMYM JaBllaT MyacCCacCaJlapUHUHT HMHTEPHET
TapMorura Ouprmamuu Ttampudu  OwmaH wudomamanagu. Jlemak, maBiat
TAIIKWIOTIAPUHUHT WHTEPHET caxudanapu y3ura xoc tampud KOro3uW (BU3HTKA-
calT) KypuHUIuAa Oynaaw. YHIa JaBiaT TAIKWIOTIAPH TYFPUCHAA YMYMHUM
MabIyMOTJIap: MaH3WIH, KaOyn KyHJapH, paxOapiapHUHT TapKUMau XOJIH
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xamza 0ab3u XosuiapAa (aosMATH TYFPUCHUIATH SHTUJIUKIAD SKOMIAIITHPUITaH
oynanu;

0) HucOaTaH pHUBOKJIAHTAaH MKKMHYM OOCKMYJa cailTaa KypcaTwiaauraH
XU3MaTiaap TYFPUCHIATH MabIyMOT/Iap OuiaH Oup KaTopAa CcaBOJI-KaBoOJiap,
dbopymnap, MypokaaTIapHU KaOyn KWJIUII KaOu TecKapu ajloKa 3JIeMEHTIapH
naigo Oymaau. AMMO, TeCKapu ajoka JaBOMHUJIA JIaBliaT TAIIKUIOTH TOMOHHUJAH
KypcaTuiaéTran XU3Matiap Ba Ooepunaétran *KaBooOJap KyJaa
(aBTOMATHAIITHPWIMATaH X0J1a) Tauépiananm;

B) TpaH3aKUMsuIap O0CKMUYMAA AaBiaT TAIIKWIOTH OminaH (yKaposap Xxamaa
TaAOMPKOPJIMK  CYOBEKTIapu  ypTacujard  MYJOKOT HKKA  TOMOHJama
aBTOMATIALITUPWITaH XojAa amanra owmupuiagu. CaliTHUHT y3uaa KOMIIBIOTEP
épaamMua CONMMK XUCOOOTIapH, CTATUCTUK Ba OOIIKA XUCOOOTIAPHU TOMLIMPHII,
MaxOypuil Ba HXTUEPUM TYJIOBIAapHM amaira OUIMPUII Kabu Xu3maTiap

MMKOHHSATIIAPH aifHaH MaHa 11y O0CKUY/1a ro3ara Kejaaiau;

r) wuHTerpamus OockuuM TiobawtamyB naBpuaa BMT TomoHugaH TaH
OJIMHTaH JHT IOKOpW Oockud OYynuO, yHJa Oup HedTa JaBjiaT TAIIKWIOTIApU
TOMOHHUAH OMpTalUKAa KYPCATUIUIIN JIO3UM OYJraH Xu3MatiapHu ¢akaT OuTTa
OpPraHHHMHI CalWTWra KWIMHFaH Mypo)KaaT OpKaJd KOMIbIOTEp Epaamuia
KYpcaTUIll UMKOHUSATIAPH TMaio OYynuimm jgo3uM. MacaliaH, yil KypHIlra pyxcat
OJIUII y4yyH ApXUTEKTypa Ba Kypuiauul, “Epreoneskamactp” maBiaT KyMuTajdapu
Ba OoIlKa J[JaBiaT OpraHjapuHUHT >Koilapiaru OolIKapMmaiapura Mypoxaar
KAJIMal, Oallku MaxalUIMid XOKMMHSAT CaWTUra MyposkaaT KuinO, TEeTHUIUIH
XYXOKaTIapHU pacMUNIAINTHPHUIN Ba Xoka3o. Kain kwmmm jo3umku, 2012
WWJI amanira OIIMPUIIral TAAKUKOT XyJocajapura Kypa, V36exucton Pecniy6ukacu
OHJIAMH XW3Matiiap WHAeKcH Oyinda 193 Ta mamiakar ypracuaa 73-moroHara
KYTapuIIH.

NkKkuHYMCH — TEIEeKOMMYHHMKAIIMOH WH(PATy3uiIMa HHACKCH MaMlakaT
aXJUHUHT TYpPFYH Ba MOOWI ajokamad (QoligajaHuIId, WHTEPHET TapMOFUTa
VIAQHUII JapaxacuHu udomamaiauran Oemra KYpcaTKud acocuaa aHWKJIaHAIH.
VYnapaa 100 kumura TYFpu KellaguraH: a) TYPFyH ajoka aOOHEHTIIapu COHHU; 0)
MOOMJI aJloka abOHEHTIIApW COHM; B) IIaXCUH (oimamaHWIIIArd KOMITBIOTEpIIAp
COHM; T) UHTEPHET TapMOFH (HOHJaTaHyBUNIIAPH COHU; /1) KEHT TIOJIOCAIA HHTEPHET
TapMOFHIaH (oiiganaHyBUMIIApU COHU Ha3apJa TyTUIIA IH.

Maskyp kypcaTkuwiap Xaiakapo sJiekTpaioka wurtudoku (International
Telecommunication Union) tomonupman takauMm oSTwinaan. 2012 ¥un amanra

OIIMpUIITAaH TAJKUKOTIAp HaTWXKAcura Kypa, Y30ekucton PecnyOnukacu
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TEJIEKOMMYHUKAIIMOH UH(paTy3uIMa HHAEKCH Oyiinua 193 ta Mamiakat ypracuaa
111-noroHana Kaia STUIIM.

YyuH4YuCH — MHCOH KamUTaJIM WHIEKCHM MamjlaKaT aXJIUHUHT CaBOJXOHJIUK
JapakaCuHU OeNTWiaiiin XaMJla HMKKH TypyX KypcaTKu4djiap: a) Bosra eTraH
axojdu ypTacuaaru CaBOJIXOHJIMK Japakacl Ba ©) aXOJUHMHI MKKWHYM Ba
Y4UHYMA OOCKMY TabJMMH OWIIaH KaMpal OJIMHTaH YJIyIIH aCOCHIa aHUKJIAHAIH.

Maskyp kypcarkuwiap KOHECKO toMonunan takaum stuinanu. 2012 vinnnga
aMaira ONIMPHMITAH YPraHWII HATIKACHTA Kypa, Y30eKHCTOH Pecrmy6nmkacu
MHCOH KamuTaiu HHAEKcH OVitmua 193 Ta mamnakar ypracuaa 74-YpuHHH
arajulay.

Tapkunam g03MMKH, aloXuaa TAlIKWIOT KM Myaccaca MUKEcuAa axoopoT
TEXHOJIOTHUAJIApU Ba ax00poT THU3MMIIApU KYNpOK OOLIKapyB Macanajapuia
UIUIATWITAHIUTH YYyH acOCHUN bTHOOpP axOopOoT THU3MMIIAPUHHUHI Kapop KaOyi
KAJUIIIard aMapaJopiIuruHd OLIMPHII MMKOHMSTIApUTra Kapatwiaau. bynnpaii
XonariapAa TamIKWIOT €KUM Myaccaca axO0opoT — TU3UMIIAPUHU  KEHTPOK
KYpPUHMILAA, SbHU TErHILIM Tanabiapra >xaBo0 Oepaauran axO0poT XU3MaTH
cubatuga YprauumuMu3 Makcaara myBoduxaup. Jemak, axOopoT Xuzmaru
Ty3WJIMacu TalIKWJIOT Ba Myaccaca OJIUAa TypraH acocuil Ba3uanapra Moc
KEJIMIIM XaMJla YHUHI acOCHH MaxCyJOTH XAaKKOHHWM, MIIOHWIM, O0J3ap0 Ba
TU3UMIIALITUPUITAaH ax00poTAaH nbopat OYIMOFU JapKop.

Ax060poT xu3Matu (HAOTUATHHUHT camMapaJOpIUTMHU aHUKJIAIl Ba OaxoJarl
y4yH TAIIKWJIOTHUHT Oapya TapKuOWM KUCMIIApUJIard ¥3apo TallKH MYXUT OWJIaH
aJloKajapy XaMJia MyHocabaTIapuHU Ypranub YUKHUII Kepak. SufpraHmH KapaéHuaa
TAIIKWJIOT  aXOOpOT  MOJEIWHUHT  axO0OpoT  XW3MaTh  camapajopiuru
KypcaTKHuWiIapu acoc Kb onmHamau. Jlemak, axO0opoT MOJEIN TaIIKUIOTHUHT
ax0opoT TH3UMH MaKcaajapuHu Oenrwnaiiau. bymap: maxcynor TaHHapXWHU
KaMaWTUPHII, SHHU axO0pOT TH3WMH MIILIA0 YUKAPHIN XapakaTIapd XACOOMHUHT
TaKOMIJUTAIITAPUINIINHN;  TAIIKWJIOTHUHT  aijaHMa Malnjarjapra OyiraH
IXTUEKIIAPUHN KAMAUTHPHII, MOJIUN Ba MOJTHUSABHMA XaMjia OOIIKa OKWMJIADHUHT
TAaKOMIJITAITAPWINIIN, MaxCyJaoT CcHUGATHHH OMUPHUII  axOopoT  cudar
TU3UMHHUHT TAKOMWIJIAIITUPWIMIITUHA TAbMUHIANIH.

AXOOpOT TH3MMH JIOMMXAcH amaira OmupwiaéTraHaa axO0opoT XU3MaTH
oNauAa TypraH acocuii Mmacama OwusHec-OynuHMamap OwiaH Oupraiukiaa
doiimananyBuMiap UWIIUAATA  Y3rapuiuiapHu — 0axoyam — KypcaTKU4YJIapHHH
anugimamaup. Jlolimxanu amanra OIIMPUILAA OJAWHTM UII  yciayOujaru

y3rapunuiap aHukiIad OJMHTaHAaH CYHI, yJIapHU Yyldail Xamja joinxa capg-
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XapaxaTJIapuHU KOIUTAlll TaBPUHU XUCOOIAl MyMKHUH. Y CTYHIUKHU OaXOJalTHUHT
SHI OCOH Ba KEHI KYJUIAaHWIAJWraH Wyuiapugan Oupu MaBxKyldl XxXamja
JolMXanalITUpuiIaéTran  axOopoT  TU3MMIIApUAA  MIUIAPHUHT  TaIIKUJ
KWIMHUIIUHU COJUIITUPHUIN XucoOnananu. UyHoHuu, “xosup kawoau?”, “xamoaii
Oynuwu kepax?” Ba X0Kaso.

AXOOpPOT  THU3UMHMHMHI  MOCJAIIYBYAHJWTH  Xap  KaHJal  IIapouT
y3rapuiuiapura Mocjiaimia OJMIIM Xamaa (YHKUHMOHAN KEHTalMIll MMKOHHUATIAPU
HYKTau Ha3apu/JlaH aHUKJIaHaId. byHaal XycycusTiap CTaHIapTIAllTUPWITaH Ba
yHU(PUKALUMAIAaHTaH €YMMIIapHU KYJUTall XaMJia MOYJUIA apXUTEKTYpaHU sIpaTUII
OpKaJIM TABMMHJIAHAIN XaM/Ia aMaJira OIIUPUIIAIN.

TaBakkanuuiauk aeduiaranaa, ax0opoT TU3UMHUIa WHBECTULIMSI KUPUTHIITaHAA
conup OYIUIIM MYMKHH MOJIUSABUN WYKOTUIUIAP SXTUMOJUIIUTH TYUIYHHUJIAIH.
TaBakkanuuiank, OM3HUHIYA, TYpAW TaOuartra sra OYIMIIM MYMKHH: TEXHOJOTHK
(ax00pOT TU3UMHU KYTHITAaHUACK (PAOTUSAT FOPUTMACITUTH ), TY3UIMABHUM (TU3UMHUHT
TaHJIAHTAH APXUTEKTypacH YHHHI KEHTaWWIIMHU TabMHUHJAH OJIMACIHWIH) Xamja
ncuxojoruk  (oigamaHyBuMIap TOMOHHIAH TH3UMHHHI HOTYFpU  KaOyl
KAJUHUIIAPH ) )KUXATIapyu XUcoOra oJIMHaIH.

[Mysaan kunu6, TCO uniad YMKapUITHUHT TAIIKUINH-TEXHUK JTapaykKacuHM,
TEl sca camapagopiurunu anukiaiau. AvHu, TEl Momenu kyiuiaHranga Xam
MOJIMSIBUM  KYpcaTKU4JIap, Xam TAIIKUJIOTHUHT HUKTHCOJIUM-CTPATETHUK
PUBOXIJIAHUII KYPCATKUWIAPUHHU XUCOOTa OJIUII MYMKHH OYJau.

baxonam Ba Gomkapum Tuzumu cudaruga BSC koHuenuusIcuH TaHIaraH
ax0opoT XHU3MaTiapu OJAHMJa HWKKH acoCHid Makcaa Typaau: KypcaTKuujap
TU3UMUHM SIpaTUIl XamJa YJIapHU TyFpu Kyutam. KypcarkuwiapHu amanzaa
KyJUlam kapaéHuaa yJIaApHUHT KAWCWIapyW HWIUIaMaETTaHINTY, KauCHIapUHH
V3rapTUPHUII JIO3UMJIMTH, KaHAAW SIHTH KypcaTKHUWwiap Fo3ara KEJIraHJIMId Ba
TU3UMTa KUPUTUIIUIINA KEPAKIUTH TyITyHapau 0Yia 6opaiu.

banancnamtupunran  KypcaTkduigap TU3UMHUHHUHT  spartwmmuna BSC
KOHIIETIIIMACUTa MYBOMUK KOPXOHAHWHT PHUBOXKJIAHUII CTpATeTUACH Xamja
ax0opoT TH3UMH ypTacwaaru ajoka Kyn OVFuHIM ‘‘Makcan — Basudamap —
byHkuslap — Ou3Hec kapaéHnap”’ KYpPUHHINMIArd 3amxkup cudatuga
TACBUPJIAHWINN JTO3UM. byHmail 3aHXKUpP aXOOpPOT TU3UMUHUHT TYPIIM COXAJTAPUHU
OupnamTupud, ONMHAIWTAH camapa OaxolapuHu aHWKmIaau. Jlemak, axOGopoT
TU3UMH KYJUTAaHWJIWIIUHUHT UKTACOAUM (OMIacMHU KYpcaTUIll UMKOHMATH Ao
oymasu.
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TamkunoTaa cTpaTerusiHd amanira omupuil xapacunapuna Hadaxat BSC
JoMpacuja  TaHJIAHTaH  CaMapaJopiuK  KYpCaTKUWIAPUHUHT  MaKCaJJIH
KaTTaJUKIapH, OAJIKK KYPCATKUWIAPHUHT TapKUOU XaM y3rapu® OOpHILN MYyMKHUH.
BSCHu tamkunorna axO0o0poT TU3UMHHHM JKOPUM ATHIIHUHT  caMapajopiiuK
JapakaCUHU aHUKJIAIl Y9yH KYJUIAITHUHT aCOCHM IIapTH - acocuil (haoiausiTHU
Gaxonam yayH xaM BSC TH3MMMHMHT Hyra KyHHITaHIATHIMAP. Y30eKHCTOHIA
BSC €ku myHra yxmam cTpaTeruk OOLIKapyB THU3UMJApU Hynra Kywuiraxn
KOpXOHaJap COHM Xyna kam. byHmail xosuiapga 0axosallHUHT FOKOpPHUIAH 3Mac,
OaJIKi aHUK ax00pOT TU3UMHU JIOMMXACUJaH KeNUO YMKKAH XOJAa caMapaJopiiuKHU
KyWHIaH yiadaml HUMKOHMSITHHHM Takiau( KWIMII MyMKAH. ByHUHT yuyH axO0opoT
XU3MATU V3UHUHT Jlapakacuaa KypuO 4YHKWIa€TraH axOopoT TH3UMU TabCUP
KAJUIIM MYMKHH OYJIraH TAIIKWJIOTHUHT CTpaTerMK MaKcaylapy Ba yJjaap/laH Keauo
YUKaJUTraH MyBadpakusaTra SpUuIIMITHIHT aCOCUN OMUIUTIAPU XaM/la CaMapaopiuK
KYpcaTKuwiapu 3bTHOOpra OJIMHAIN.

Anabuéraap:

1. AunexcangpoB JI. B. u ap. Mertonsl U monaenu WH(POPMAITMOHHOTO
MeHekMeHTa —M.: @uHaHCchl B ctatucThka, 2007. -336 c.

2. Kamnan P. C. C6anancupoBaHHas cucteMa mnokasareneir. OT cTpareruu K
nevictBuio — 2 n3a. —M.: 3A0 “Onumn-buznaec”, 2003.
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MAKTAB MATEMATIKASIDA TESKARI TRIGONOMETRIK
FUNKSIYALARNI O’QITISHNING ZARURATI VA RO’LI

M.A.Mamaraximova
- Toshkent shahar, M.Ulug bek tumani 275- maktab o qituvchisi,

M.l.Parmanova
— Jizzax shahar 17-maktab o qituvchisi

Annotasiya: Ushbu maqgolada umumiy o’rta ta’lim maktabi matematikasida
teskari trigonometrik funksiyani o’qitishning zarurati va ro’li hagida bo’lib, maktab
matematikasida fanning uzviyligini ta’minlash masalasi qaralgan.

Kalit so’zlar: teskari trigonometrik funksiya, trigonometrik funksiya, teskari
trigonometrik ayniyatlar, uzviylik.

Hozirgi kunda Respublikamiz tomonidan matematikani o’qitish katta e’tibor
garatilgan. Jumladan, 2019 yil 9 iyulda O’zbekiston Respublikasi Prezidentining
“Matematika ta’limi va fanlarini yanada rivojlantirishni davlat tomonidan qo’llab-
quvvatlash, shuningdek, O’zbekiston Respublikasi Fanlar akademiyasining
V.l1.Romanovskiy nomidagi matematika instituti faoliyatini tubdan takomillashtirish
chora-tadbirlari to’g’risida”gi hamda 2020 yil 7 mayda “Matematika sohasidagi
ta’lim sifatini oshirish va ilmiy-tadqgiqgotlarni rivojlantirish chora-tadbirlari
to’g’risida”gi qarori qabul qilindi. 2020 yil 31 may kuni davlatimiz rahbari olimlar
bilan uchrashuvda matematik ongni bog’chadan boshlab shakllantirish zarurligini
ta’kidlagan edi.

- Kechagi dars berish uslubi bilan matematikani jadal rivojlantirib bo’lmaydi.
Shu bois avval amalda yaxshi natija bergan xorijiy metodika asosida ta’lim dasturlari
yaratib, o’qituvchilarni gayta tayyorlash zarur. Metodika shunday bo’lishi kerakki,
u bolalarda matematikaga muhabbat 0’yg’otsin. Buning uchun o’quvchilar bu fan
hayotda, har bir sohada 0’ziga kerakligini anglashi zarur. Yoshlar imtihondan o’tishi
uchun emas, balki bilimli mutaxassis bo’lishi uchun o’qishi lozim, - deb ta’kidladi
davlatimiz rahbari.

Umumiy o’rta ta’lim maktabining 10 sinf dasturida “Eng sodda trigonometrik
tenglamalar” va “Eng sodda trigonometrik tengsizliklar” mavzusi 9 soat berilgan.
Trigonometrik tenglama va tengsizlikni yechish uchun teskari trigonometrik
funksiyalardan foydalanilgan. Ammao teskari trigonometrik funksiyalarga fagatgina
ta’rif berilgan va aniq qiymati bor hollarda hisoblashga doir misollar bilan
yoritilgan. Bu esa o’quvchilarda teskari trigonometrik funksiyalar faqatgina
trigonometrik tenglama va tengsizliklarni yechish uchungina zarurligi hagidagi
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tasavvurni shakllantiradi va natijada ularda teskari trigonometrik funksiyalar hagida
tasavvurning yaxshi rivojlanmasligiga olib keladi. Vaholangki, oliy ta’limda teskari
trigonometrik funksiya xossalaridan keng foydalaniladi. Bu yerda matematikani
o’qitishda uzviylikning ta’minlanmasligi kelib chigadi. Shuning uchun biz maktab
matematka dasturiga teskari trigonometrik funksiyalar, xossalari, ayniyatlar va
grafigini Kiritish lozim deb hisoblaymiz.

Umumiy o’rta ta’lim maktabining 10 sinf darsligida arksinus, arkkosinus,
arktangensga ta’rif berilgan[1]. Bunda teskari trigonometrik funksiyalarning
quyidagi aksiomalarini bersak maqsadga muvofiq bo’lar edi:

1) sin(arcsina) = a, bunda -1 < a < 1;
2) cos(arccosa) = a,bunda —1 < a < 1;
3) tg(arctga) = a,bunda «a € R;

4) ctg(arcctga) = a,bunda a € R;

)

5) arcsin(sina) = a, bunda —g <ac<

ST

6) arccos(cosa) = a, bunda 0 < a < m;

7) arctg(tga) = a, bunda — g <a< g;

8) arcctg(ctga) = a, bunda 0 < a < T;

Qolgan teskari trigonometrik ayniyatlarni trigonometrik ayniyatlar yoki
to’g’ri burchakli uchburchakda Pifagor teoremasi va o’tkir burchakning sinus,
kosinus, tangens, kotangensi ta’rifidan foydalanib chigarish mumkin. Bu

tushunchalar umumiy o’rta ta’lim maktabi matematika dasturining 8-9 sinflarida
berilgan[2,3]. Bu ayniyatlardan foydalanishga doir misollarni ko’rib chiqamiz.

1-misol. sin(2arctg %) ning qiymatini toping.

Yechish: Ikkilangan burchak sinusidan foydalanib,

_ 5 _ 5 5
sin <2arctg E) = 2 -sin(arctg E) cos(arctg E)

ni hosil qilamiz. Bu ko’rinishida yuqoridagi ayniyatlardan foydalanib bo’Imaydi.

To’g’ri burchakli uchburchakning o o’tkir

burchagining tangensi ta’rifidan foydalanib 1- i

rasmdagi kabi uchburchakni olamiz. Pifagor 5

teoremasiga ko’ra gipotenuza 13 ga teng. o

o’tkir burchagining sinusi va cosinusi = =
1-rasm
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ta’rifidan  berilgan ifodaning qiymatini
aniglaymiz;

: 5 5 12 120
sm(Zarctg—) =2'r—=r==—,
12 13 13 169

2-misol. arcsin(sin12) ning giymatini toping.

Yechish: Bunday ko’rinishidagi misollarni yechishda 5-ayniyatdan
foydalanish va fagatgina chigadigan giymat —~ < a <~ oraliqda bo’lishi kerak,
Ko’pchilik hollarda 5-ayniyatdan noto’g’ri foydalanib

arcsin(sin12) = 12

qiymatni olamiz. Bu noto’g’ri yechim, chunki 12 soni [—%,E] oraligga tegishli

emas. Trigonometrik funksiyalarning davriyligi, keltirish formulalari va arcsinus
funksiyaning togligidan foydalanib,

arcsin(sin12) = arcsin(—sin(4wr — 12)) = —(4mr — 12) = 12 — 4n
yechimga ega bo’lamiz. —g <12 —-4n < gekanligidan berilgan ifodaning giymati
bo’ladi.

3-misol. arccos(sin12) ning giymatini toping.

Yechish: Bunda ham keltirish formulasiva 6-ayniyatdan foydalanamiz;

On O
arccos(sinl2) = arccos (COS (7 — 12)) =— = 12

0 < 9;” — 12 < m ekanligidan berilgan ifodaning qiymati to’gri aniglanganligini
bilamiz.

Bunday ko’rinishdagi misollardan foydalansak, o’quvchilarda teskari
trigonometrik funksiya haqida tasavvur normal rivojlanadi. Yuqoridagi misollarda

teskari trigonometrik funksiya bilan Pifagor teoremasi, o’tkir burchak sinusi,
kosinusi, tangensi, keltirish formulalari mavzulari orasidagi uzviylik ta’minlanadi.

Adabiyotlar ro’yxati

1. Mupzaaxmeooe M.A., Hcmounoe Il H., Amanos A.K., Xatioapoe B.K.
Mamemamuxa — 10. Aneebpa ea ananuz acociapu, ceomempus. Ymymui
ypma mavaum myaccacarapurune 10-cungu 6a ypma maxcyc xaco-xyHap
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ypma mavium Mmakmaodrapunune 9-cungu yuyn oapcaux. —Towkenm:
Viumyeuu. 2014, 240 6.

3. Paxumxopues A., Tyxmaxyscaesa M. I'eomempus. 8-cung yuyn oapcaux. —
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OLIY TA’LIM MUASSASALARIDA KREDIT-MODUL TIZIMIDA
MUSTAQIL TA’LIMNI O°’RNI VA AHAMIYATI

Nosirova Dilnoza Toir gizi

JDPI o’qituvchisi

Jalilov Shavkat Toir 0’°g’li
O’zMU Jizzax filiali talabasi

So‘nggi paytlarda OAVda mamlakatimiz ta’lim sohasidagi islohotlar aks
etgan magqolalar ko‘payib bormoqda. Ularda oliy ta’lim tizimi o‘quv jarayoniga
xorijiy ta’lim modellarini joriy etish orqali ta’lim sifatini oshirishga oid turli fikrlar
ham bildirilmogda. Jumladan, an’anaviy o‘qitishdan kredit-modul tizimiga o‘tish
masalasi bot-bot tilga olinmoqda.

Ma’lumki, an’anaviy o‘qitish modelida o‘qituvchi o‘quv jarayonining asosiy
tashkilotchisi va ma’lumot tarqatishning bosh manbai hisoblanadi. Oz navbatida,
auditoriya mashg‘ulotlari o‘quv jarayonining asosiy qismini tashkil etadi. Kredit-
modul tizimiga o‘tish bilan o‘qituvchining o‘quv jarayoni asosiy tashkilotchisi
hamda ma’lumot targatishning yagona manbasi sifatidagi roli susayadi. Talaba
ushbu o‘quv jarayoni markazida bo‘ladi. Bunda u mustagqil ta’lim olishi mumkin.
Mazkur tizimning joriy etilishi ta’lim sifatini oshirish, bu jarayonda o‘qituvchi va
talaba o‘rtasidagi munosabatni mustahkamlashda muhim omil bo‘lishi zarur.

Kredit-modul tizimi oliy ta’limga nima beradi? Uning amaldagi ta’lim
tizimidan afzalliklari nimada?

Davlatimiz rahbari tomonidan 2019-yilning 8-oktabridagi “O’zbekiston
Respublikasi oliy ta’lim tizimini 2030-yilgacha rivojlantirish konsepsiyasini
tasdiqlash to’g’risida”gi PF-5847-son Farmoni imzolandi. Ushbu muhim
dasturilamal hujjatda “respublikadagi kamida 10 ta oliy ta’lim muassasini xalgaro
e’tirof etilgan tashkilotlar (Quacquarelli Symonds Worlds University Rankings,
Times Higher Education yoki Academic Ranking of World Universities)
reytingining birinchi 1000 ta o’rindagi oliy ta’lim muassasalari ro’yxatiga kiritish va
oliy ta’lim muassasalarida o’quv jarayonini bosqichma-bosgich kredit-modul
tizimiga o’tkazish” belgilab berildi.

Shuningdek, mazkur konsepsiyada “...oliy ta’lim muassasalarida o’quv
jarayonini bosgichma-bosgich kredit-modul tizimiga o’tkazish” masalalari vazifa
qilib qo’yildi. Shuningdek, ayni paytda kredit-modul tizimi joriy etilgan OTMlIar

101

(13



soni 2 tadan 85 taga yetkazilishi rejalashtirilgan. Nodavlat, davlat — xususiy sheriklik
asosidagi oliy ta’lim muassasalar soni esa 35 taga yetkaziladi. Bundan tashqari,
nazariyani amaliy ko’nikmalarga almashtirish bo’yicha ham farmonda alohida
ta’kidlangan. Hozir bizda ta’limning 40 foizigacha mustaqil ta’lim uchun ajratilgan
bo’lsa, konsepsiyaga ko’ra, bu ko’rsatkich 2030-yilgacha 60 foizgacha yetkaziladi.

2020-2021 o‘quv yilining o‘zida respublikamizdagi ko’plab oliy ta’lim
muassasasi kredit-modul tizimiga o‘tkazildi. Xususan, Jizzax davlat pedagogika
institutida ham joriy yilda ECTS kredit-modul tizimi joriy etildi. Barcha kuchlar
ushbu tizimni to’g’r1 tashkil etishga qaratilmoqda.

Kredit-modul tizimini joriy etishda, avvalo, OTMda o‘qituvchilar
ko‘nikmasini, bilimini shakllantirishga e’tibor qaratish kerak bo‘ladi. O‘quv
materiallari, o‘quv  muassasasi moddiy-texnik bazasini mustahkamlash,
talabalarning mustaqil o‘qish madaniyatini shakllantirish, ularning u yoki bu
yangilikni gabul qilishi darajasi ham g‘oyat muhimdir.

Kredit-modul tizimi — bu ta’limni tashkil etish jarayoni bo‘lib, o°qitishning
modul texnologiyalari jamlanmasi va kredit o‘lchovi asosida baholash modeli
hisoblanadi. Kredit-modul tamoyilida quyidagi asosiy masalalarga e’tibor beriladi:

-talabalarning mustaqil ishlashini ta’minlash;

-talabalar bilimini reyting asosida baholash.

Kredit-modul tushunchasi ikki so‘zdan iborat: “kredit” va “modul”.

Oliy ta’lim sohasida kredit ko‘pchilikka bank va moliya sohasi orqali tanish
bo‘lgan qarzdorlik yoki moliyaviy majburiyat tushunchasini anglatmaydi. Shuning
uchun oliy ta’lim sohasida kredit so‘zi ko‘pincha “akademik” so‘zi bilan birga
ishlatiladi.

Akademik kredit - oliy ta’limning muayyan bosqichida ushbu ta’lim
darajasini qo‘lga kiritish magsadida talaba tomonidan muntazam ravishda to‘plab
boriladigan ramziy o‘lchov birligi. Bu birlik talaba ma’lum miqgdordagi o‘qish
yuklamasini bajarganligi va muayyan o‘qish natijalarini muvaffaqiyatli
egallaganligini anglatadi.

ECTS tizimida o‘quv dasturi bir necha modullardan tashkil topadi. Talaba
kreditlarni fagat modullar orqali qo‘lga kiritishi mumkin. Xo‘sh, ECTS tizimida
modul nimani anglatadi?

Yugqoridagi ta’rifga ko‘ra, o‘quv dasturidagi har bir fan bu modul hisoblanadi.
Chunki u yaxlitlikka ega, muayyan o‘qish natijalariga erishishga yo‘naltirilgan,
o‘zining tizimi va baholash mezonlariga ega bo‘lgan izchil o‘qish va o‘rganish
harakatlari jamlanmasidir. Lekin modullar fagat fanlarning o‘zidangina iborat emas.
Yuqoridagi ta’rifga mos keladigan va tegishli miqdorda kreditlarni o‘zida aks
ettiradigan har ganday tizimli va izchil o‘rganish va mashg‘ulotlar jamlanmasini
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modul deyish mumkin. Bunga o‘quv dasturiga kiritilgan amaliyot ishi, bitiruv
malakaviy ishi yoki dissertatsiya ishini misol keltirish mumkin.

Oliy ta’lim muassasalarining kredit-modul tizimiga o‘tilishi bu muayyan
miqgdordagi kreditlarni yil, semestr va fanlar bo‘yicha tagsimlab qo‘yishning o‘zidan
iborat emas.

Agar kredit-modul tizimi to‘gri va to‘ligligicha joriy etilsa, u mamlakatimiz
oliy ta’lim tizimiga juda katta ijobiy o‘zgarishlarni olib kirishi mumkin. Jumladan,
u mamlakatimiz oliy ta’lim tizimiga ta’limning jahon tan olgan mukammal o‘Ilchov
birligining olib kirilishi, o‘quv dasturlarida muvozanat va me’yor paydo bo‘lishi,
o‘qish jarayonining shaffof tarzda tashkil etilishi, o‘quv dasturlari iqtisodiyot,
mehnat bozori va talabalar ehtiyojlari asosida shakllanishi, darslarning sifati
yaxshilanishi va nihoyat har bir talaba, ma’lum ma’noda o‘zining mustaqil o‘quv
dasturiga ega bo‘lishiga xizmat qiladi.

Mazkur tizimning oliy ta’limga joriy qilinishi o‘qitish sifatini oshirish,
shaffoflikni ta’minlash, korrupsiyaga barham berish, ta’lim oluvchining haqiqiy
bilimini yuzaga chiqarish hamda talabaning mustaqil o‘qib-o‘rganib, o‘z ustida
ishlashiga zamin yaratadi. Bugungi kunda Yevropa kredit tizimi ko‘hna qit’aning
deyarli barcha oliy o‘quv yurtida amaliyotga joriy etilgan.

Kredit-modul tizimining joriy etilishi o‘qituvchi va talabaning hamkorlikda
ishlashida muhim omil hisoblanadi. Modulli ta’limda pedagog tinglovchining
o‘zlashtirish jarayonini tashkil etadi, boshqaradi, maslahat beradi, tekshiradi. Talaba
esa yo‘naltirilgan ob’yekt tomon mustaqil harakat qiladi. Eng katta urg‘u ham
talabalarning mustaqil ta’lim olishiga garatiladi.

O‘quv jarayonida mustaqil ta’lim olishning ahamiyati ortadi va bu kelajakda
mutaxassislarning mustagilligi, ijodiy tashabbuskorligi hamda faolligini oshirishga
olib keladi. Kredit-modul tizimida talabalar har doim o‘qituvchi va kursdoshlaridan
yordam hamda —maslahat olish imkoniyatiga ega bo‘ladi. Bu esa o‘zaro
hamjihatlikni mustahkamlaydi va jamoada ishlash ko‘nikmalarini shakllantirishga
xizmat giladi.

Kredit-modul o‘qitish tizimiga o‘tish oliy o‘quv yurtlari professor-
o‘qituvchilari majburiyati hamda ular oldidagi talabni ham oshiradi. Yuqorida
ta’kidlanganidek, modulli o‘qitish tizimi bilan o‘qituvchi nafagat axborot beruvchi
va nazorat qgiluvchi funksiyalarini, balki maslahatchi hamda muvofiglashtiruvchilik
vazifalarini ham bajaradi.

Kredit-modul tizimida o‘qituvchi o‘quv jarayonini tashkil giladi, jonli, video
hamda audio ma’ruzalar o‘qiydi, talabaning gay darajada bilim olayotgani diqgat
markazida bo‘ladi. SHuningdek, ular muntazam ravishda yangi kredit-modul
tizimini amalga tatbiq etishga oid master klass, seminar-trening va ijtimoiy
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Telegram kanalida onlayn maslahat kabi samarali tadbirlar tashkil etilgan.
Professor-o‘qituvchilarga o‘zlarining fanlaridan o‘quv materiallarini tayyorlash,
talabaga etkazish, shuningdek, talabaga auditoriyada hamda mustaqil ta’limda ushbu
materiallarni va tegishli mavzuga oid qo‘shimcha ma’lumotlarni izlashi, gayta
ishlashi va o‘zlashtirishi kabi mas’uliyatli vazifalar yuklanadi. O‘z navbatida, kredit-
modul tizimida tajribali professor-o‘qituvchilar fan mavzulari bo‘yicha yangi
mazmundagi ma’lumotlarni zamonaviy innovatsion texnologiyalari asosida qiziqarli
qilib etkazib berish imkoniyatiga ega bo‘ladilar. Aynigsa, kredit-modul tizimi oliy
ta’lim muassassasi o‘quv dasturlarini shakllantirishda talabaning mutaxassislik
bo‘yicha amaliy ko‘nikmalarga erishishiga, shuningdek, fanlar mazmunini
chuqurroq o‘zlashtirib sifat ko‘rsatkichlariga erishish uchun alohida e’tibor
garatiladi.

Kredit-modul tizimining joriy etilishi o’qituvchi va talabaning hamkorlikda
ishlashida muhim omil hisoblanadi. O’quv jarayonida mustaqil ta’lim olishning
ahamiyati ortadi va bu kelajakda mutaxassislarning mustaqilligi, ijodiy
tashabbuskorligi hamda faolligini oshirishga olib keladi. Kredit-modul tizimida
institut talabalari har doim o’qituvchi va kursdoshlaridan yordam hamda maslahatlar
olish imkoniyatiga ega bo’ladi. Bu esa o’zaro hamjihatlikni mustahkamlaydi va
jamoada ishlash ko’nikmasini shakllantiradi.

Ta’lim kredit texnologiyasini joriy qilinishini o‘rganish, tahlil qilish shuni
ko‘rsatadiki, uning turli dunyo mamlakatlarida o‘ziga xos bo‘lgan xususiyatlari
mavjud. Ta’lim kredit texnologiyasining maqsadga muvofiqligi va samaradorligi
ko‘pgina dunyo mamlakatlarining ta’lim sistemasida keng tarqalganligida
ko‘rinmoqda, chunki, ta’lim dasturlari yo‘nalishlarining taraqqiy etishi talabalarni
bilimni mustaqil o‘zlashtirish va mustaqil ishi ijodiy faoliyat darajasini oshirishga
imkoniyat yaratadi, bu esa pedagogika oliy o‘quv yurtlari bo‘lg‘usi o‘qituvchilar
kompetentligini oshirishga asos bo‘ladi. Bundan esa ta’limning asosiy maqsadi
bo‘lgan kafolatlangan natijaga to‘liq erishiladi.
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XARAKTERISTIK TENGLAMA ODDIY ILDIZLARGA EGA
BO’LGAN XOL UCHUN YECHIMNI TUZISH.

Tojiboyev. J. O

Jizzax davlat pedagogika instituti 2 kurs magistranti

Anatatsiya:Ushbbu maqola xarakteristik tenglama oddiy ildizlarga ega
bo’lgan xol uchun yechimlarni topish masalasi qaralgan bunda sistemaning xususiy
yechimidan tuzilgan algebraik tenglamalar sistemasini trival bo’lmagan holini
garaymiz.

Kalit so’zlar. fundamental yechim, algebraik tenglama, xos vektor, trival,
determinant.

Faraz gilaylik
y' =A)y,
tenglamada A-0’zgarmas matritsa bo’lsin
y' = Ay, A = const (1.1)

bunday xolda fundamental yechimlar sistemasini tuzish yoki fundamental
matritsa algebraik amallarga keltiriladi. (1.1)-sistemaning xususiy yechimini ae?*
ko’rinishda izlaymiz, bunda A-no’malum parametr, a¢-no’malum o’zgarmas ustun.
ae’ ni (1.1) sistemaga qo’yib

Aae™™ = Aae?*

tenglamga ega bo’lamiz. Bu tenglamadan
(A-—AE) =0 (1.2)

algebraik tenglamalar sistemasiga ega bo’lamiz, bunda a (1.2)-sistemaning
yechimi bo’lsin. a(1.2) sistemaning trival bo’lmagan yechimi bo’lishi uchun
det(A—AE) =0 (1.3)

tenglama n tartibli algebraik tenglama bo’lishi kerak. (1.3) tenglamaga
(1.1)tenglamaning xarakteristik tenglamasi deyiladi.

Faraz qilaylik A;; A5; ... ... , A lar (1.3) tenglamaning oddiy ildizlari bo’lsin. Har
bir 1; ga A matritsaning a(;y # 0 xos vektorlari mos kelsin, bu holda 4; larga A
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matritsaning xos giymatlari deyiladi. «; giymatlar (1.2) tenglamadan A = A; ni
qo’yish orqali aniglanadi. a(;y koordinat sifatida det (4 — AE) determinantning bitta
satriga algebraik to’ldiruvchi sifatida olish mumkin.

Teorema. Agar 4;(i = 1,n) (1.3) xarakteristik tenglamani oddiy ildizlari
bo’lib, a(;), (A — AE)a = 0 tenglamaning no’l bo’lmagan yechimi bo’lsa, u holda
a(i)e'lix (i = 1,n) ustun (1.1) tenglamaning fundamental yechimlar sistemasini
tashkil giladi.

Isbot. Faraz qilaylika(i)elixyechim chizigli bg’langan bo’lsin:
n
ESCMQWMX=0,61¢0 (1.4)
i=1
bundan
Cla(l)e(ll_ln)x Foeee e + Cn_la(n_l)e(ln—l_ln)x + Cn/'l(n) =0

ga ega bo’lamiz. Bu tenglamani differensiallab (n-1) ta qo’shiluvchilarni o’zida
saglovchi (1.4) tipdagi tenglamani hosil gilamiz. Differensiallash amalini ketma-ket
qo’llab oxiri Ciaqy = 0 tenglikga ega bo’lamiz. Agar hech bo’lmasa a;) bittasi
no’ldan farqli bo’lsa, u holda bundan C; = 0 kelib chigadi, bu (1.4) tenglikga
garama garshi.

A;(i =1,n) lar A matritsaning xos giymatlari bo’lib «;(i = 1,n) lar A
matritsaning 4;(i = 1,n) xos qiymatlarga mos keluvchi xos vektorlari bo’lsa, u
holda (1.1) sistemaning umumiy yechimi

y = CieM*a; + Cre’2¥a, + oo + Cpe’*ay, (1.5)
bo’ladi.
1. Masala.
W sy t2
dr XY
dy
—Z = —4x —
dt Xy
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tenglamalar sistemasining umumiy yechimini toping.

Yechish. Bu sistemani hususiy yechimini

x = ae/lt, y = ﬁe/lt

ko’rinishda izlaymiz. Bu ifodalarni berilgan sistemaga qo’yib a va S larni
aniglash uchun

{ (5—ADa+28=0
—4a+(-1-1)p =0

ko’rinishdagi bir jinsli chizigli tenglamalar sistemasini hosil qilamiz. Bu
sistemani trival yechimga. Ega bo’lishi uchun uning determinanti

|5_—4A _12_ /1| —0

bo’lishi kerak. (1.7)-ni yechib 4, = 1,1, = 3 ekanligini aniglaymiz.

(1.7)

A =1; =1 bo’lganda (1.6) tenglamalar sistemasi 4a + 28 = 0 tenglamaga
ekvivalent, bu tenglamani bitta yechimi a« = 1,8 = —2 bo’ladi. U holda berilgan
sistemaning yana bitta yechimi x, = e3t, y, = —e3! bo’ladi. ikkala yechimdan
tuzilgan determinant

t 3t

_ 4t
—2et —e73t e #0

bo’lgani uchun, berilgan tenglamani aniglangan ikkita yechimi chizigli
bog’lanmagan bo’ladi. shuning uchun ular fundamental yechimlar sistemasi bo’ladi.
U holda berilgan sistemaning barcha yechimlari

{ x = Cret + Cyed,

y = —2Cet — C,e3t,

dan iborat, bunda C; va C, —ixtiyoriy o’zgarmas.
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TRIGONOMETRIK TENGLAMA VA TENGSIZLIKLARNI O’QITISHDA
INTERFAOL METODLARDAN FOYDALANISHNING NAZARIY
ASOSLARI

Qazibekov Musaxon

JDPI, Matematika va informatika fakulteti

Xasanov Jabbor

JDPI, matematika va iformatika fakulteti, 4-kurs talabasi

Annotatasiya: O’quvchilarning matematikadan egallagan bilimlarini
amaliyotda va boshqa fanlarni o’qitishda qo’llay olish o’rta ta’lim muassasalarida
matematika o’qitishning asosiy magsadlaridan biridir. Dars samaradorligini
oshirishda o’quvchilarning matematikani o’rganishga qiziqishlarini shakllantirish va
rivojlantirishda interfaol metodlardan foydalanish muhim ahamiyatga ega.

Kalit so’zlar: Interfaol metod, bilim, ko’nikma, malaka,

Zamonaviy ta’limni tashkil etishga qo’yiladigan muhim talablardan biri
ortigcha ruhiy va jismoniy kuch sarf etmay, gisqa vaqt ichida yuksak natijalarga
erishishdir. Qisga vaqt orasida muayyan nazariy bilimlarni tahsil oluvchilarga
etkazib berish, ularda ma’lum faoliyat yuzasidan ko’nikma va malakalarni hosil
gilish, shuningdek, taxsil oluvchilar faolyatini nazorat qilish, ular tomonidan
egallangan bilim, ko’nikma hamda malakalar darajasini baholash o’qituvchidan
yuksak pedagogik mahorat hamda ta’lim jarayoniga nisbatan yangicha yondoshuvni
talab etadi.

Pedagogik texnologiya 0’z mohiyatiga ko’ra sub’ektiv xususiyatga ega, ya’ni
har bir pedagog ta’lim va tarbiya jarayonini 0’z imkoniyati, kasbiy mahoratidan
kelib chiggan holda ijodiy tashkil etish lozim. Qanday shakl, metod va vositalar
yondamida tashkil etilishidan qat’i nazar pedagogik texnologiyalar:

pedagogik faoliyat (ta’lim - tarbiya jarayonining) samaradorligini
oshirishni;

o’qituvchi va tahsil oluvchilar o’rtasida o’zaro hamkorlikni qaror
toptirishni;

tahsil oluvchilar tomonidan o’quv predmetlari bo’yicha puxta
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bilimlarning egallanishini ta’minlashi;

taxsil oluvchilarda mustaqil, erkin va 1jodiy fikrlash ko’nikmalarini
shakllantirishni;

tahsil oluvchilarning o’z imkoniyatlarini ro’yobga chiqara olishlari
uchun zarur shart-sharoitlarni yaratishni;

pedagogik jarayonda demokratik va insonparvarlik g’oyalarining
ustuvorligiga erishishni kafolatlashi zarur.

Pedagogik texnologiyalardan majburan foydalanish mumkin emas. Aksincha,
tajribali pedagoglar tomonidan asoslangan yoki ular tomonidan qo’llanilayotgan
ilg’or texnologiyalardan foydalanish bilan birga, ularni ijodiy rivojlantirish
magsadga muvofiqdir.

Bugungi kunda bir gator rivojlangan mamlakatlarda tahsil oluvchilarning
o’quv va ijodiy faolliklarini oshiruvchi hamda ta’lim - tarbiya jarayonining
samaradorligini kafolatlovchi pedagogik texnologiyalarni qo’llash borasida katta
tajriba to’plangan bo’lib, ushbu tajriba asoslarini tashkil etuvchi metodlar interfaol
metodlar nomi bilan yuritilmoqgda.

Interfaol metod texnologiyasining mohiyati tahsil oluvchilarning
ijodkorligiga tayanish va darsda erkin bahs - munozara sharoitini tug’dirishdan
iboratdir. Bu metodga ko’ra darslar bir necha bosqichga bo’linadi:

1. Chagiriq bosgichi. Bu bosgichda tahsil oluvchilarni faollashtirish,
mavzuining mazmun - mohiyatiga kirib borish, uni anglab etish jarayoniga
tayyorlash magsadida ko’zda tutiladi.

2. Fikriy hujum. Bu usulda darsning boshlanishida yoki istalgan joyida
go’llanilishi mumkin. Bu bosqichda muammo tahsil oluvchilarga aqliy hujum yo’li
bilan beriladi va ularning fikrlari orgali olinadi.

3. Anglash bosqgichi. Mavzuga oid xulosaviy fikrlar eshitiladi va
o’qituvchi tomonidan yangi fikrlar bilan to’ldiriladi.

4, Fikrlash bosqichi. Mavzu yuzasidan o’zlashtirilgan bilim va
tushunchalarni gisga jumlalarda yozma ravishda bayon qilish topshiriladi. Bu
topshirigni bajarish uchun sinf guruhlarga bo’linadi. Har bir guruh topshiriq
bo’yicha 0’z fikrini yozadi va har bir guruh vakili bajarilgan topshirigni boshqalarga
ma’lum qiladi.

Guruhlar bilan ishlash fagat fikrlash bosqgichida emas, balki birinchi

bosqichdan boshlab yo’lga qo’yilishi mumkin. Tahsil oluvchilarni guruhlarga bo’lib
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ishlash uchun quyidagi talablarga amal gilish zarur:
1. Guruhlarga ajratish o’qituvchi tomonidan amalga oshiriladi.

2. Har bir guruhga rahbar tayinlanadi.

&l Har bir guruhdagi tahsil oluvchilar bilim darajasining teng bo’lishiga
erishish kerak.

4. Guruh doira shaklida o’tirishi lozim.

5. Ish jarayonida har bir guruhning faoliyatiga, g’oyalariga e’tibor
beriladi.

Bulardan tashqari guruhlarga aniq yo’l - yo’riq ko’rsatish, topshiriglarni
bajarish uchun etarli vaqt ajratish, kuchli guruhlarni rag’batlantirib borish, ishning
natijasini baholash kabilarga ham ahamiyat berish muhim hisoblanadi.

Quyida ta’lim jarayonida foydalanilayotgan interfaol metodlardan bir
nechtasining mohiyati va ulardan foydalanish borasida so’z yuritamiz.

“Bilaman. Bilishni xohlayman. Bilib oldim” metodi

Ushbu metod tahsil oluvchilarga muayyan mavzular bo’yicha bilimlari
darajasini baholay olish imkonini beradi. Metodni qo’llash jarayonida tahsil
oluvchilar bilan guruhli yoki ommaviy ishlash mumkin. Guruh shaklida ishlashda
mashg’ulot yakunida har bir guruh tomonidan bajarilgan faoliyat tahlil etiladi.
Guruhlarning faoliyatlari quyidagi ko’rinishda tashkil etilishi mumkin:

har bir guruh umumiy sxema asosida o’qituvchi tomonidan berilgan
topshiriglarni bajaradi va mashg’ulot yakunida guruhlarning munosabatlari loyiha
bandlari bo’yicha umumlashtiriladi;

guruhlar umumiy sxemaning alohida bandalari bo’yicha o’qgituvchi
tomonidan berilgan topshiriglarni bajaradi.

O’quv faoliyati bevosita yozuv taxtasi yoki ish qog’ozida o’z aksini topgan
quyidagi sxema asosida tashkil etiladi:
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Bilaman Bilishni Bilib oldim

hohlayman

Metoddan foydalanish uch bosqich asosida amalga oshiriladi, ya’ni:

Tahsil oluvchilarning o’rganilishi rejalashtirilayotgan mavzu bo’yicha
tushunchalarga egalik darajalari aniglanadi.

Taxsil oluvchilarning mavzu bo’yicha mavjud bilimlarini boyitishga bo’lgan

ehtiyojlari o’rganiladi.

Tahsil oluvchilar mavzuga oid ma’lumotlar bilan batafsil tanishtiriladilar.

Bosqichlar bo’yicha amalga oshirilgan harakatlarning to’liq tafsiloti
quyidagicha:

sinf tahsil oluvchilari guruhlarga biriktiriladi;

tahsil oluvchilarning yangi mavzu bo’yicha tushunchlarga egalik
darajasi o’rganiladi;

_ tahsil oluvchilar tomonidan gayd etilgan tushunchalar loyihaning 1 -
bandiga yozib boriladi;

tahsil oluvchilarning yangi mavzu bo’yicha mavjud bilimlarini
boyitishga bo’Igan ehtiyojlari o’rganiladi;

tahsil oluvchilarning ehtiyojlari sifatida bayon etilgan tushunchlar
loyihaning 2 - bandiga yozib qo’yiladi;

o’qituvchi yangi mavzuga oid umumiy ma’lumotlar bilan tahsil
oluvchilarni habardor giladi;

tahsil oluvchilar o’zlashtirilgan yangi tushunchalar aniglanadi;

bayon etilgan yangi tushunchalarloyihaning 3 - bandiga yozib
qo’yiladi;

mashg’ulot yakunida yagona loyiha yaratiladi.

113




Foydalanilgan adabiyotlar.
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PEDAGOGIK OLIY TA’LIM JARAYONIDA KOMPYUTERLI
MODELLASHTIRISHNING MAZMUNI

Jumaboyev S.
JDPI kata o qituvchisi

Annotatsiya:Ta'lim jarayonida kompyuter modellashtirishdan foydalanish
pedagogic oliy ta’limda yangi imkoniyatlar yaratadi va talabalar uchun barcha
turdagi ta'limning sifatini yaxshga xizmat qgiladi.

Kalit so'zlar: modellashtirish, axborot texnologiyalari, ta'lim

Simulyatsiya asrlar davomida ishlatilib kelinmogda va azaldan fan va
texnikada kuchli vosita bo'lib kelgan. Bugungi kunda, aksariyat hollarda
modellashtirish, kompyuterda modellashtirish hisoblanadi. Shunday qilib, umuman
ta'lim uchun modellashtirishning dolzarbligi hagida gapirishning hojati yo'q. Taniqli
olimlar va matematiklar, akademiklar — V.Qobulov, Qo’chqorov, Safarovalarning
takidlashicha modellashtirish - matematik ta'limining asosiy magsadi va uning
mazmunini belgilaydi degan fikrlar mavjud. Bundan tashqari, kompyuterda
modellashtirishning turli jihatlarini o'rganish talabalarning axborot texnologiyalari,
zamonaviy ilm-fan va texnologiyalar hagidagi tushunchalarini sezilarli darajada
kengaytiradi.

Ta'lim sohasida uchta yo'nalish ishlab chigilgan bolib bular: kompyuter -
o'rganish ob'ekti, kompyuter - o'gitish vositasi va kompyuter - bilish vositasi
xisoblanadi. Birinchi yo'nalish informatika fanining o'ziga xos vazifalarini
o'rganishga garatilgan, masalan, ma'lumotlarni kodlash va gayta ishlash usullarini
olish mumkun. Ikkinchi yo'nalishda kompyuter axborotni gayta ishlashning
universal vositasi sifatida garaladi. Ta'kidlash joizki, o'gitishda yangi axborot
texnologiyalaridan foydalanishning eng katta samarasini kompyuter hagigatan ham
normal sharoitlarda mavjud bo'Imagan imkoniyatlardan foydalanishga imkon
yaratadi. Masalan, oddiy laboratoriya sharoitida mavjud bo'lmagan jarayonlar bilan
kompyuter simulyatsiyasi tajribasidan foydalanish. Uchinchi yo'nalish ob'ektlar,
jarayonlar va tizimlarni kompyuter modellashtirishdan foydalanish bilan to'liq
bog'liqdir. Bu ulkan salohiyatga ega o'ta muhim sohadir.

Axborot texnologiyalari ta'limga integratsiyalashganligi sababli alohida rol
o'ynaydi. Ushbu funktsiyani amalga oshirish chuqur fanlararo alogalarni talab giladi.
Kompyuterda modellashtirishning turli xil sohalari har bir talabaga axborot
texnologiyalaridan yagin va tushunarli bo'lgan sohalarda foydalanishda ijobiy tajriba
olish imkoniyatini beradi. Har bir o'gituvchi o'z mavzusini o'rganishda qo'shimcha

imkoniyatlarga ega. Bunga ko'plab fanlarda kompyuterda modellashtirishdan
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muntazam va maqgsadli foydalanish orqgali erishiladi. Fanlararo alogalarning
rivojlanishi mazmunli vazifalar ko'rinishidagi axborot bazasini ta'minlaydi, ularning
echimi yangi axborot texnologiyalarini rivojlantirishni rag'batlantiradi, ijodiy
ko'nikmalarni egallash uchun sharoit yaratadi. Informatika fanini boshga fanlar bilan
integratsiyasi quyidagi sxema bo'yicha amalga oshiriladi: “Biz informatika fanini
o'rganamiz - aniq amaliy muammolarni hal gilamiz. Biz ma'lum bir akademik
mavzuni o'rganamiz - biz kompyuterli modellashtirishdan foydalanamiz”. Bunday
alogani printsipial yangi imkoniyatlarga qo'shilishi ijobiy ta'sir ko'rsatadi va
rivojlanish uchun kuchli turtki hisoblanadi. Modellarni yaratish va namunaviy
eksperimentlarni o'tkazish jarayon qonunlarini chuqurroq anglashni rivojlantiradi.
Bu ma'lum bir mavzudagi bilimlarni chuqurlashtirish va kengaytirishga,
talabalarning bilim faolligini rivojlantirishga yordam beradi.

Kompyuterli modellashtirishning asosiy nazariy qoidalarini garab chigamiz.
Modellashtirish - bu haqigiy ob'ektni (yoki loyihalashtirilayotgan ob'ektni) uning
modeli bilan almashtirishdir. Bundan tashgari, model ob'ektning o'ziga garaganda
o'rganish uchun qulayroq hisoblanadi. Bu modellashtirilgan ob'ektning xususiyatlari
to'g'risida ma'lumot olishni ancha soddalashtiradi. Modellashtirish - bu modellarni
yaratish va amaliyotga tatbiq etish bilan bog'lig tushuncha. Modelning o0'zi mustaqil
ob'ekt bo'lib, u modellashtirilgan ob'ekt bilan ba'zi o'xshashliklarga ega,
echilayotgan muammo nugtai nazaridan modellashtirish ob'ektining xususiyatlarini
aks ettiradi. Model tushunchasi quyidagi tarkibiy gismlarni o'z ichiga oladi:
modellashtirish ob'ekti; hal gilinadigan muammo; modelni yaratish va loyixani
amalga oshirish usuli. Ushbu kompleksda vazifa yaratilayotgan modelning
mohiyatini va modellashtirilgan ob'ektning muhim xususiyatlari ro'yxatini
belgilaydigan asosiy element hisoblanadi. Vazifasiz model tushunchasi ma'nosizdir.
Umuman aytganda, har bir ob'ekt turli xil vazifalar bilan bog'liq bo'lgan tegishli
modellar to'plamiga ega. Muayyan muammoni hal gilish uchun har doim asl ob'ekt
xususiyatlarini aks ettirish yoki ko'paytirish shakllaridan farg giladigan bir nechta
modellarni yaratish kerak. Har ganday ob'ekt ko'p girrali bo'lganligi sababli, uni har
tomonlama o'rganish uchun har birida ma'lum bir xususiyatlar guruhini aks
ettiradigan ko'plab modellarni yaratish kerak. Shu bilan birga, xuddi shu ob'ekt
uchun bir xil xususiyatlarni namoyish gilish uchun siz modellashtirish magsadlariga
va mavjud vositalarga garab, ko'plab modellarni har xil yo'llar bilan qurishingiz
mumkin. Yechilishi kerak bo'lgan muammoga garab, xuddi shu ob'ekt uchun, xuddi
shu tarzda, bir xil xususiyatlarni namoyish gilish uchun siz ob'ekt tavsifida turli
darajadagi tafsilotlar bilan ko'plab modellarni yaratishingiz mumkin. Shunday qilib,
modellashtirish texnologiyasi modellarning turlarini ishlab chigish va tanlashda
o'zgaruvchanlikni va hattoki adekvatlik (foydalilik, aniglik, tezkorlik) jihatidan har
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xil bo'lgan bir gator modellarni olishni nazarda tutadi. Modellarning zamonaviy fan
va amaliyotdagi asosiy funktsiyalarini ko'rib chigamiz. Modellarning asosiy
magsadi modellashtirish ob'ekti hagida ma'lumot olishni soddalashtirish ekanligini
yana bir bor ta'kidlaymiz. Shu bilan birga, modellar bir gator boshga muhim
funktsiyalarni bajaradi:
1. Kognitiv funktsiya, yangi bilimlarni egallash, ob'ektning ishlash gonunlarini
bilish.
2. Axborot va bilimlarni uzatish xususiyatlarni aniglash.
3. Ob'ekt holatini yoki jarayonlar jarayonini optimallashtirish va boshgarish
muammolarini hal gilish. Darhagiqat, har ganday boshqgaruv garorini gabul gilishdan
oldin, ushbu qarorning kutilgan natijasini bilish qizig. Har holda, eng yaxshi
(optimal) natijani olish magsadga muvofigdir.
4. Oldindan aniglangan xususiyatlarga ega ob'ektlarni yaratish. Ushbu muammao har
ganday tizimni loyihalashda hal gilinadi.
5. Ob'ekt holatini diagnostikasi, uning xatti-harakatlarini bashorat qilish yoki
jarayonning rivojlanishini bashorat qgilish.
6. Ob'ektlarni simulyatsiya gilish va simulyatorlarni yaratish.
7. O'yin modellari va bilimni o'rganish modellarini ishlab chigish.
Har ganday fanda kontseptual modellar alohida o'rin tutadi, ya'ni modellashtirish
ob'ekti to'g'risidagi, inson ongida rivojlangan g'oyalar hisoblanadi. Bunday
modellarni shakllantirish uchun asos ham kuzatishlar natijalari, tadgigotchining
nazariy bilimlariga asoslanadi. Kontseptual modelni qurish ilmiy bilimlarni
go'llashni va eng muhim xususiyatlarni aniglashni o'z ichiga oladi. Kontseptual
modellar - bu ma'lum bir fannga tallugli haqigiy ob'ektlarning xususiyatlarini aks
ettiruvchi asosiy, eng sodda modellar. Masalan, "moddiy nugta”, "ideal gaz",
"mutlago qora tan™ va boshgalar. "Moddiy nuqta" kontseptual modeli tananing
inertsiya xususiyatini va kosmosda ma'lum bir pozitsiyani egallash gobiliyatini aks
ettiradi. Kontseptual modellar amaliy faoliyat bilan bog'lig jarayonida tug'iladi.
IImiy gonunlar kontseptual modellar o'rtasidagi alogalar va o'zaro ta'sirlarning
tavsifi sifatida shakllantiriladi. Masalan, Nyuton gonunlari, Kirxhoff gonunlari, Xuk
gonuni va boshgalar. Shunday qilib, ilmiy gonunlar, shuningdek, ma'lum ma'noda
hagigat modellari. Kontseptual modellar va tegishli qgonunlar asosida ilmiy
nazariyalarni tashkil etuvchi hodisalar va jarayonlarning butun sinflari modellari
quriladi. Masalan, kvant nazariyasi, qattiq jismlar nazariyasi va boshgalar.
Gipotezaning uzog vagtdan beri ma'lum bo'lgan kontseptsiyasini hodisalarni to'liq
bilmaslik sharoitida hagigat modeli deb hisoblash mumkin. IIm-fan bir nechta
farazlarga imkon beradi, chunki bir xil kuzatuvlarni har xil nuqgtai nazardan teng
darajada yaxshi tushuntirish mumkin. Zamonaviy murakkab texnik tizimlarning
117



dizayni va ishlashi modellashtirish tomonidan tobora ko'prog "qo'llab quvvatlashni*
talab qgiladi. Tajriba va intuitivlikka asoslangan dizayn usullari tarixda azaldan
mavjud. Zamonaviy dizayn texnologiyalari eng yaxshi xususiyatlarga ega ob'ektni
olish uchun ilmiy bilimlardan, matematik modellardan, optimallashtirish usullaridan
va boshgalarni nazarda tutadi. Bundan tashqgari, loyihaning texnik hujjatlari
kompyuter yordamida loyihalash dasturi yordamida tuziladi [2]. Modellashtirish
loyihalashtirilgan ob'ektni gayta ishlash narxini sezilarli darajada kamaytirishi
mumkin. Birog, zamonaviy texnik tizimlarning murakkabligi sababli sinovlar va
dala tajribalarini to'lig chigarib tashlashning iloji yo'q. Zamonaviy murakkab texnik
tizimlarning ishlashi ularning ishlash rejimlarini boshgarish va tartibga solishni talab
giladi. Boshgarish boshqgarish ob'ektlari modellari asosida kompyuter tizimlari
tomonidan amalga oshiriladi, bu mumkin bo'lgan munosabatlarni, cheklovlarni
hisobga olishga va ishning magbul rejimlarini o'rnatishga imkon beradi. Texnik
tizimlarning yuqori ishonchliligini ta'minlash uchun favqulodda vaziyat
yaginlashishini o'z vaqtida tan olish muhimdir. Ushbu muammo ob'ekt holatini
diagnostika gilish usullari bilan hal gilinadi. Bunday vazifalar uchun favqulodda
vaziyatlarni kompyuter simulyatsiyasi asosida avariyadan oldingi holatlar to'g'risida
ma'lumot olish mumrin ya'ni, avariya rivojlanishining dinamikasi hagida rasm oling.
Endi, agar favqulodda holat tan olinsa, texnik ob'ekt zudlik bilan ta'mirlash uchun
ishdan chiqarilishi mumkin. Modellarni qo'llashning yuqoridagi misollari shuni
ko'rsatadiki, zamonaviy ilm-fan va texnikada modellashtirishning rolini deyarli
baholab bo'lmaydi. O'tgan yo'l maketlar va moddiy modellardan foydalanish bilan
boshlandi, bugungi kunda uni eng murakkab matematik va simulyatsion kompyuter
modellari davom ettirmogda. Kompyuterda modellashtirishning mohiyati tizimni
ish paytida xatti-harakatlarini tavsiflovchi dasturiy ta'minot to'plamidan iborat
bo'lgan modelni yaratishdir. Kompyuter modeli u bilan kompyuterda tajribalar
o'tkazishga mo'ljallangan. Uning ikkita komponenti mavjud - dasturiy ta'minot va
apparat ta’minoti. Dasturiy ta'minot komponenti texnik qurilma - kompyuter
protsessori tomonidan talqin etiladi. Fagatgina bu holda, kompyuter modeli
modellashtirish ob'ektining xususiyatlarini namoyish etishga qodir bo’ladi.
Kompyuter modellashtirishning bir gator xususiyatlarini eslaylik:

1. Kompyuter namunaviy eksperimentlarni o'tkazish uchun kuchli vositadir, chunki
u sizga katta haymdagi ma'lumotlarni saglash va tezda gayta ishlashga imkon beradi.
2. Kompyuterda modellashtirish yuqori darajadagi murakkablik modellarini
o'rganishga, ko'plab omillar ta'sirini tahlil gilishga imkon beradi.

3. Kompyuterdan foydalanish ham modellashtirishning o'zida (taglid qilish va
stoxastik modellashtirish, bilimlarni modellashtirish) va turli amaliy fanlarda
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(hisoblash fizikasi, kompyuter yordamida loyihalash va hk.) yangi yo'nalishlarning
tug'ilishiga olib keldi.

4. Kompyuter modellari ilgari tavsiflovchi sifatida rivojlangan va fagat sifatli
xarakterga ega bo'lgan fan va amaliyotning bir gator sohalarini matematikalashtirish
uchun asos bo'ldi.

5. Kompyuter simulyatsiyasi jarayonida simulyatsiya natijalarini virtual hagigat
orgali tasavvur gilish mumkin.

6. Kompyuter - bu modellarni o'zi yaratish vositasi: u avtomatik ravishda model
tuzish, ragamli usullarni tanlash va hisoblash modelini amalga oshiruvchi dastur
yaratish imkoniyatini beradi.

Hagigiy kompyuter modelini yaratishning an‘anaviy usuli ob'ektni
tasvirlashdan boshlanadi. Rollarning bo'linishi  biroz  bo'rttirilgan, ammo
harakatlarning mohiyati va mazmunini o'zgartirmaydi. Barcha vazifalar ma'lum bir
mutaxassislik sohasidagi mutaxassis tomonidan tegishli kasbiy til yordamida
tuzilgan. Bundan tashqgari, matematik dasturlash tili yordamida ob'ektning tavsifini
(modelini) yaratadi va matematik modelni hisoblash modeliga o'zgartiradi. Keyingi
bosgichda dasturchi modellashtirish masalasini hal gilishni amalga oshiradigan
algoritm va dasturlarni ishlab chigishni boshlaydi. Binobarin, kompyuterni ma'lum
predmet sohasidagi mutaxassisga  yaginlashtirish ~ muammosi  mavjud.
Modellashtirish uchun maxsus instrumental dasturiy ta'minot tizimlarini yaratish va
ulardan foydalanish bilan muammo hal gilinadi. Uzoq vaqt davomida kompyuterda
modellashtirishni ta'lim maqgsadlarida keng qo'llanilishidagi to'siq dasturlash
vositalaridan foydalangan holda kompyuterda modellarini yaratish zarurati bo'lgan.
Zamonaviy dasturlash bu mustaqil fan bo'lib, uni o'zlashtirish jiddiy vaqt va kuch
sarflashni talab giladi. Vizual modellashtirish uchun instrumental dasturiy ta'minot
to'plamlaridan foydalanish kompyuter modellarini jadal rivojlantirish va namunaviy
eksperiment uchun imkoniyat yaratadi. Bundan tashgari, modellarni ishlab
chigishda dasturlash (yozish kodi) talab gilinmaydi. Bunday komplekslarga
MVStudium [3] va "Compass" [4] misol bo'la oladi. Vizual modellashtirish
dasturlari to'plamlari tezda modellarni loyihalashtirish, simulyatsiya natijalarini
tasavvur qilish, tajriba davomida model parametrlarining giymatlarini o'zgartirish,
ya'ni, namunaviy eksperimentga e'tiboringizni garatish imkonini beradi. Agar
modellarni qurish tubdan soddalashtirilgan bo'lsa, u holda kompyuter tajribasi
jarayonlar va hodisalarni o'rganish uchun asos bo'lib xizmat giladi. Ikkinchisi ta'lim
turi darslarni tuzishning faol ijodiy shakli bo’lib, u alohida ahamiyatga ega.
"Kompyuterda modellashtirish”, [2] kurslarini o'gitish tajribasi shuni ko'rsatadiki,
ushbu dasturiy ta'minot tizimlari talabalar tomonidan tezda o'zlashtiriladi.
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Shunday qilib, modellashtirishning instrumental dasturiy komplekslari
asosida darslarni tashkil etish o'gitish sifati va o'quv faoliyati natijalarini
yaxshilashga imkon beradi. Trening natijasi faol ijodiy yo'l bilan olingan bilim
bo'ladi. Binobarin, modellashtirish, shu jumladan kompyuterda modellashtirish
nafagat zamonaviy ilm-fan va texnologiyalarning, balki ta'limning ajralmas gismi
bo'lib, ta'lim uchun juda muhim ahamiyatga ega bo'ladi.

Adabiyotlar:
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OBCJIEJOBAHUE BUJIMHI'BAJIHOT'O OBYUYEHUE
KOMIIBIOTEPHOI'O ITIPOTPAMMMPOBAHMSA B KUTAMCKOM BY3E.
cm. npenooasamenv Aocanomoe Toauo Typavoesuu
Jrcuzaxckuii 2ocyoapcmeenHulil neda2o2utiecKuil UHCmumym

KuaiwueBble cJjioBa: OuinuHrBajgHoe ooOpaszoBanue; |T, kommbproTepHOE
MpOrpaMMHUPOBAHUE.

AnHOTanus: bunuHreanHoe oOpa3oBaHue CTAJIO MOMYISPHBIM B KUTAMCKUX
YHUBEPCUTETAX U CUUTACTCS BAXKHBIM aCTIEKTOM KOHHOTAaTUBHOTO pa3ButTHs. B aToi
CTaTh€ MbI UCMOJB3yeM KOMITBIOTEPHOE MPOTPaMMHUPOBAHUE B KAYECTBE MpUMEpPA
JUISl aHallu3a CUTyallud W MpoOJieM, CBA3aHHBIX C OMJIMHTBAIHBIM OOpa30BaHUEM.
[To oT3piBaM mpenojaBaTeneii, Mbl NpeajiaraéM HECKOJIbKO CTpaTeruil s
yIy4IlIeHus pe3ynbTaTa. Bo-nepBbIX, OpraHu3yiTe yueOHbIN MaTeprall YUUTEIISIMHU,
a He CIeaylTe HEKOTOPhIM Yy4YeOHHMKaM. Bo-BTOpBIX, yBEIWYbTE JIOJIO
ABPUCTUYECKOr0 00yueHus u camooOyueHus. Kpome Toro, npopoimkaite cieiutb
3a OT3BIBAaMU CTYACHTOB U BOBPEMS KOPPEKTUPYHTE TEMII.

Beenenmue.

bununareanHoe oOydeHne BKIIOYAET B ce0s MPENoaBaHue aKaIeMHIECKOTO
KOHTEHTa Ha JABYX SI3bIKaX, OJUH U3 KOTOPBIX SBIISIETCS POAHBIM, C Pa3IUYHBIM
KOJMYECTBOM HCIIOIb3YEMBIX SI3BIKOB B COOTBETCTBUU C IMPOTPAMMHOW MOZENBIO
[1]. B 3amagnbix ctpanax, takux kak CIIA, Kanama, Cunramyp, CyliecTBYeT
OTHOCHUTEJIBHO JOJTas HCTOpHUsSl OWIMHTBAIHOTO OOpa3oBaHUSI M MHOXKECTBO
JUTEPATYPHBIX HCCIEOBAaHUH 10 ATOM TeMe. bunuHreanHoe oOy4yeHue - 3TO HE Tak
IPOCTO, KaK «OAWH S3bIK IUIIOC OJMH $3bIK», HO HEOOXOAMMO pPa3BUTh
BCECTOPOHHIOIO CIIOCOOHOCTh HCMOJB30BaTh BTOPOW S3bIK, YTOOBI TOHHMATH,
qymMaTh M CaMOCTOSTENBHO pemarh mpobiemsl [2,3]. B 3amagubix cTpanax
OWJIMHTBAHBIA S3BIK BKJIIOYACT AHTIUUCKUM M JIPYroil s3bIK, KOTOPBIA TakKe
ABIIETCS TATUHCKUM, HAIIPUMED, UCTIAHCKHM. DTO ropas3zo mpoie npuodbpectu. Ho
coBceM napyras curyanus B Kwutae [4]. B Kurae 8 ampens 2003 r. ObL10
OIyOJIMKOBAaHO TOJIMTUYECKOE 3asBICHHUE, oO3ariaBieHHoe «PykoBomsmiue
MpUHUUIIBI MUHUCTEpCTBA 00pa30BaHus AJIi1 Hayaia MPOEKTa MOBBIIICHUS KAYECTBA
npernojaBanus u pedopMbl MPEnojaBaHusl M Pa3paOOTKH THUIOBBIX KYpCOB B
KOJUIe/KaxX U yHuBepcuteTax» (MunuctepctBo obpaszosanmsi, 2003 1.) [5].

MunuctepcTBo oOpa3zoBanus Kutas moIuyepKHyI0 BaXKHOCTh OMITMHTBATHOTO
o0pa30BaHus U MOMPOCUIIO YHHUBEPCUTETHI BHEAPUTH OMIIMHTBATHOE 0O0pa30BaHUE
JUISL CTYJEHTOB, a KOJIMYECTBO KYpPCOB OWJIMHIBAJHOIO OOYYEHHUS JOJKHO
cocTaBiATh 5-10% OT 00IIIeTO Yncaa KypcoB, MOCEMIAEMBIX JIJISl CTYJEHTOB BBICIITUX
yaeOHbIx 3aBenennii Kutas. C Tex mop OWIMHTBaiIHAs MOJEIb CTAHOBUTCS BCE
Oomee MOMyISIPHONM B KUTAWCKUX YHHBEPCUTETAX MPAKTHUYECKH BO BCEX OOJACTIX
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[6,7]. OHU HUCTIONB3YIOT KOMOMHAIIMKM KUTAWCKOTO M aHTJIMMCKOIO SI3bIKOB JIJIst
o0ydeHus npodecCUOHATbHBIM 3HAHUSIM, a C JAPYTOd CTOPOHBI, OHHU MBITAIOTCS
nepesaTh YeTKUE MBICIU M pelleHue MpoOsieMbl. XOTS OWIMHTBAIHOE OOyuyeHUe
MPAKTUKYETCS Ha MPOTSHKECHUU JECITWICTHH, ISl JOCTUKEHUS OXKUJIaeMOro
s dekra no-npexHeMy CyIIeCTBYET MHOKECTBO TPYTHOCTEH.

KomneioTrepHoe  mporpamMMupoBaHHE (gacTo COKpaliaemMoe [0
MPOTPaMMUPOBAHUS) - ATO MPOIIECC, KOTOPBIM BEAET OT UCXOAHOU (HOPMYIUPOBKHU
BBIYUCIIUTEIBLHON MPOOJIEMBbl K UCIOJTHSIEMBIM KOMIIBIOTEPHBIM MPOTPaMMaM.
MHorue mnomyJasipHble SI3bIKM MPOTPAMMHUPOBAHUS TPENOJAIOTCS B  IIKOJE
nH(OpPMaTUKHU B KauecTBe o0s3aTenpHoro kypea [7,8,9,10]. Kpome Toro, onu 4yacto
NPAaKTUKYIOT OWJIMHrBajdHOe oOpazoBanue. OJHAKO Takue Kypchl eJBa Jid
JOCTUTAIOT oOXujaaemMoro sddekra u3-3a MX TEXHUYECKUX OCOOCHHOCTEUW U
JIOTUCTUYECKOM CJI0KHOCTU. Kak MbI 3HaeM, 00yueHHE A3bIKaM MPOTPaMMHUPOBAHUS
OYCHb CIIOKHO [IJI1 HAYMHAIOIIUX NPOrpaMMKCTOB, 4YTO OO0Jie€ OYEBUIHO MpPH
OWJIMHTBAJTHOM OO0YYEHUHU, M Ha ITOT CUET €CTh MHOTO UCCIIeIOBaHMi. B 3Tol cTaThe
MBI TIEPEYHCIIMM CBSI3aHHBIC PAa0OThI, MPOAHATU3UPYEM MPOOIEMBI B 3TOM TeME H
Ja]TIM HECKOJIBKO TI0JIE3HBIX CTPATETHH.

Kypc koMnboTEepHOro mporpaMMHUpPOBaHUSA

[Toutn BO Bcex mIKoMax HWHPOPMATUKH €CTh KYpPChl KOMITBIOTEPHOTO
nporpaMMupoBaHusi, Takue kak Java, C ++. HesaBucumMo OT TOro, 4emy OHH
KOHKPETHO y4aT, COJEp)KaHue OJMHaKoBO. KaxaoMmy cTyneHTy, paboTaroiieMy B
chepe UT, no oxoHuanuu oOydeHUsI HEOOXOIUMO OCBOUTH XOTSI OBl OJUH SI3BIK
nporpaMMHupoBaHus. B o0miem, oHU U3y4aroT MepBbId Kypc MPOrpaMMHUPOBAaHHUS B
IIEPBOM CEMECTpe, YTOOBI OTKPHITH BOPOTa B MPODECCHOHAIBHBIM MHP. UTOOBI
PaCIHIMPUTH KPYTo30p M YCTAHOBUTH CBS3H C IPYTUMU CTPAHAMM, 3TOT BaKHBIN KypC
CTaJl TIEPBBIM BLIOOPOM ISl TPAKTUKH OMIMHTBAITHOTO 00pa30BaHMUS.

bununreagHoe oOy4yeHre MeeT MPEeUMYIIECTBA B MpeaMeTax nH(opMaTuKH,
OTOMY 4TO MH(GOpPMaTHKa 3apoAWIach B 3anaaHbIX crpaHax [11]. Bee konmenmmm,
TEPMHUHOJIOTHS U TEOPUU €NMHOOOPA3HBI M CTaHIAPTHHI B JIUTEpPAType. 3aTeM OHH
nepeBonaTcss Ha KuTaickuil si3bik. CopepkaHue B OOJNBIIMHCTBE Y4Y€OHUKOB
aHAJIOTMYHO. TakuMm 00pa3oM, KHUTAaWCKUE CTYACHTHl MOTYT JIETKO TOHHMMATH
KOMITbIOTEPHBIE MPEMETHI Ha aHTJIMICKOM sI3bIKe 0€3 HEeIOTIOHUMAaHMsI, 0COOEHHO
€CJIM OHHU Yy>K€ BbIyYMJIM BBOJIHBIM KypC Ha KUTailCKOM si3bike. C Apyroi CTOPOHHI,
HOBEWIIIME TEXHOJIOTUH HATMCAHbI B OCHOBHOM HA aHTJIMKACKOM SI3BIKE.

bununreamHoe 0Oy4eHne 3aCTaBIsAET CTYACHTOB aaTHPOBATHCS K TPOIIECCY

WHTepHAaNMOHamu3auu. OXUmaaeTcs, 9YTO MOciae OOY4YECHHs CTYACHTHI MPOYUTAIOT

ouIMaNbHBIE TOKYMEHTHl HAa AHTIUHCKOM S3BIKE IO OMHCAHHWIO MPOOIeM U

oOpaTsaTCs 32 MOMOIIBI0 HA W3BECTHBIC 3amaJHbIE BEO-CAaWThL. DTO 3HAYUTEITHHO
122



VIYUYIIUT CIIOCOOHOCTh aHAIM3UPOBATh M pemniaTh npoodsiembl. OqHaKO, HA CaMOM
Jene, Korja Mbl BHEApsieM OWIMHTBAJIHOE OOpa3oBaHUE, €CThb HEKOTOPHIC
HenoctaTku. Ha pucyHke 1 moka3aHO CpaBHEHHE HWTOTOBOTO TeCTa MEXKIY
MpenojaBaHUeM Ha POJHOM S3bIKE M OOydeHHEeM Ha JABYX s3bIKax. Mbl
oOHapy»UBaeM, UYTO JI0Js HEYCIEBAIOIIUX CTYIEHTOB yBEJIHWYMBAaeTCS B 3 pasa
nocJie OMIMHrBaIHOrO 00yuyeHus. [Ipu 3ToM 1011 CTYyIEHTOB, MOAYyYMBIIKUX OT 60
no 70, cranoButcs Bbiiie, a A0Jsg or 70 1o 80 - meHbine. Oka3bIBaeTCs, CPEAHUM
0ayyl CWJIBHO CHIDKAaeTcs. MBI Takke 3aMeudaeM, 4YTO OOJBIIMHCTBO CTYACHTOB
JIyMaroT, 4TO OWJIMHTBAJIHOE OOYYEHHE YBEIWYUBAET CJIOKHOCTh KOMIBIOTEPHOTO
IporpaMMHUPOBaHUS.

BunuHrean Kutain
40
35
30
25
20
15

10

60 60-70 70-80 80-90

Pucynok 1. CpaBHeHHe 0aJIJIOB MEXy TIPETOIaBaHUEM Ha POJTHOM SI3BIKE U
oOydyeHreM Ha OVJIMHTBBI.

Y4eOHUKNM M JAUJAKTHYECKHE MaTepuajbl sl OWJIMHIBAJIHOIO
o0yueHmusl.

MHuorue y4eOHUKH MO KOMITBIOTEPHOMY ITPOTrPAMMHUPOBAHUIO HANMCaHBI HA
pa3HBIX S3bIKaX, C pa3HBIMM MOTHMBAaMHM WA B pa3HbIX Bepcusx. BriOop
MOIXOIAIIET0 y4eOHUKA - 9TO, KOHEYHO, CaMO€ BaKHOE HAa4yao TaKOTO pojaa. ITo
3aBUCUT OT BpPEeMEHU OOYYEHHUS U TMOATOTOBKH CTYyNEHTOB. Eciam BblI BlepBbie
BHEJpSIETE HOBYIO TEXHOJIOTHMIO, TMpEJJiaraeTcsi BbIOpAaTh YYEOHHWK IS
HAaYMHAIOMIMX. MBI TpeanovYnTaeM Y4YeOHUK C TMOIIATOBBIMU HWHCTPYKIIHSIMH,
OONBIIMM  KOJMYECTBOM TPUMEPOB U  auarpamm. [loaTomMy HEKOTOphIe
KJIACCUYECKWE KHUTH HEMpUEMJIEMbl B KadeCcTBE YYEOHHWKOB, a B KayeCTBE
CIIPaBOYHUKOB M3-32 UX BBICOKOTO YPOBHs. B cTrapmmx kiraccax MOXHO Ha3HAYHTh
Oonee omHOrOo y4yeOHHMKA, YTOOBI paCHIMPUTH Kpyro3op. Jias OUITMHTBAIHOTO
oOydeHHsI BCeT/la BHIOMPAIOTCS YYCOHWKM Ha AHTJIMACKOM SI3bIKE, HANMCAaHHBIC
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HOCUTEJIIMUA aHTJMUCKOTO fA3blka. Ho KuTanuam ux TPyAHO NEPEBApPUTH H3-3a
pa3HUIBI B CTPYKType M cmocobax u3zoOpaxkeHus. Hexkoropwie ucciemoBaTenu
MpeiaraloT NepeynopsI0YnuTh KOHTEHT, YTOObl OH OBLI MOX0X Ha KHUTalCKHE
y4eOHUKHA, U (PUIBTPOBATH KOHTEHT, YTOOBI YMEHBIIUTH KOJIMYECTBO MEJIOYEH,
YTOOBI MOJYYUTh OOJ€e YETKYI0 M KOMIIAKTHYIO Bepcuio. Ho 1enbie ydueOHUKH
MOXHO pa3pe3aTb Ha MHOXKECTBO (PparMeHTOB, a COJIEpKaHUE MPEBPATUTHCS B
OT/EJbHBIE, B KOTOPBIX HET OTHOCHUTEIBHOW CBSI3U. DTO SIBHO HEMPWIMYHO JJIsi
y4EeOHUKOB.

Hpyrue uccienoBareny MpearaloT 00beIMHUTh HECKOJIBKO y4YEOHHKOB,
nepervieTas uX. ITOT METO MOXET 00BEAUHUTD MPEUMYIIIECTBA Pa3HbIX KHUT. Ho
TOYHO TaK € COJICP)KAHUE HE SIBIACTCS IMOCIEIOBATEILHBIM M H30BITOYHBIM.
NHorpa neranmn B pa3HbIX KHUTAX HECOBMECTHUMBI. MHOTrME MNpeArnovYnuTacMble
y4eOHHMKH 3aCTaBAT YUCHUKA TPATUTH CIUIIKOM MHOTO BPEMEHH, 0COOEHHO Ha TOTO
YYEHUKA, KOTOPBIM IUIOXO IMOHUMAET AHTJIUUCKUUA. YTOMIIEHHE OT JIOTOHSIJIOK
UCTOIIMT WX HuHTepec. [lo HamemMy MHEHUIO, IJid OWIMHTBIHOTO OOYy4YEHMsI
npeJiaraeTcs mucaTh WM OPTaHU30BBIBATh YUE€OHBIE MAaTEPHAJIbl B COOTBETCTBHUU C
0azoit yuamuxcsi. OpUrvHajgbHbIC aHTJIMMCKUE BEPCUU B OCHOBHOM HE IMOJIXOJSIT
JUISl KUTAUCKUX CTYJICHTOB. A KypC KOMIIBIOTEPHOrO MPOrpaMMUPOBaHUs TpeOyeT
ropaszio 00JbIlle MPAaKTHKH, YEM JPYTrue KypChl, HE TOBOPSA YKE O CAaMOM YPOBHE
cioxHOCTU. st peopraHu3anuy y4eOHUKOB MOKHO OOPAaTUTHCS K CIEAYIOIIEMY.

A) bonee mnpuemnemas cTpyktypa. Kaxkmas crTpykrypa Y4eOHHKOB
uHANBUAYyanbHa. Hampumep, yueOHUKU 1O sI3bIKY Java Bcerja BKJIIOYAIOT YacTH
O00BEKTHO-OPUEHTUPOBAHHOTO  MPOTPAMMHUPOBAHMS, TaKMe  KakK  KIACCHI,
HacienoBanue u noaumopdusM. Ho mopsigok comepikaHus CHIBHO OTJIMYAETCH,
0COOEHHO HEKOTOphIE JETaM KIIOYEBBIX CJIOB. B 3TOM cuTyanuu Jjisi XOpOIIIETOo
oOy4deHHMsI MPUBSI3aHHOCTH Ba)KHA TJIaBHASI CTPYKTYpA.

b) Ilocnenuuii xonteHt. IT-cepa cTpemurensHo paszBuBaercs. Kaxmpiid
KPY>KOK pa3paboTKu OyAeT MPUHOCUTHh HOBBIE BO3MOXKHOCTH. HoBasi TexHomOrus
YCTPAHUT CTapyro. BBITh B Kypce MOCIETHUX HOBOCTEH - BakHAsi mpoOiema s
OWJIMHTBaJTHOTO 00Pa30BaHUS.

B) bonbme npaktuku — peanpbHOCTH. [ mpoxoxaeHus — Kypca
KOMITBIOTEPHOTO MPOTpaMMHUPOBAHUS HEOOXOAMMO MHOTO mpakTuku. Ho He Bce
MPAKTUKA W3 YYEOHUKOB AHTJIMICKOTO MOAXOMAT [JISi CTYAEHTOB. XOpoIas
MPaKTUKA TIOHATHA 0€3 JOTOJHUTEIBHBIX OOBICHEHHH. Tak 4YTO MOMM y4YEHUKAM
OyJeT Jerde Mmorpy3uThes B IPOOIEMBI PEATBHOCTH.

Pedopma 00yueHnus.

OO0s3aTenbHBIM yCTIOBUEM OMJIMHTBAHOTO OOpa30BaHUS SIBISETCS TO, YTO
YPOBEHb BJIAJCHHS AHIJIMHCKUM S3bIKOM YYalllUMUCA YK€ COOTBETCTBYET
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notpedHocTsIM 00ydeHusi. Ho 00abMHCTBO yHUBEpCUTETOB KHTas HE MPOBEPSIOT
3HaHUS AHIVIMMCKOTO $3bIKa CTYAEHTAMHM W HE JEJATCS HAa TPYNIBI [0 pa3HbIM
ypoBHAM. OJHAaKO 3HAHHWE AHIJIMKWCKOTO f3bIKA BIMSAET HA PE3yJbTaT
OWJIMHTBaJTHOTO O0YUYEHHS.

Paznuune Mexzay 0a30BbIMH MEXKIMYHOCTHBIMM KOMMYHUKATHUBHBIMU
HaBbikaMu (BICS) u KOTHUTHBHBIM akajgeMudeckuM BiageHueM sizbikoM (CALP)
ObU10 BBeieHO KammuHCOM 1711 TOro, 4yToObl NMpPHUBIIEYh BHUMAHHME IENArOroB K
BPEMEHHBIM paMKaM U IpoOsieMaM, ¢ KOTOPbIMU CTAJIKMBAIOTCS Y4alllecs: BTOPOTO
A3bIKA, MbBITAACh JOTHATH CBOMX CBEPCTHUKOB B AaKaJEMHYECKHUX aCIIEKTax
mKoJbHOrO sA3bika [12]. 3necky BICS oTHOCUTCS K pa3srOBOPHOM peud Ha S3bIKE, a
CALP oTHOCHUTCSl K CHOCOOHOCTH YYalllMXCs TOHUMATh M BhIPAXKaTh KaK B YCTHOM,
TaKk ¥ B MUCbMEHHON (popMe KOHILIETNIMH U HJIEU, KOTOPble UMEIOT OTHOIIEHUE K
ycniexy B mikosie. CorjiacHO 3TOM TEOpUH, CTYACHTHI JOJKHBI JOCTHYb 0a30BOTO
ypoBHsi BICS u CALP s uzyyeHusi OUIMHIBAIHOIO Kypca. B 3aBUCHMOCTH OT
YPOBHSI IOATOTOBKH YUYUTENSI UCTIOJIHSAIOT HECKOJIBKO PA3JIMYHBIX NPEACTaBICHUM,
BCE€ HA AHIJIMWCKOM WJIA HAIlOJIOBUHY AHTJIMHCKOM s3bIKax. [[ons aHrimumiickoro
A3bIKa MOJKET MOCTENEHHO YBEJIMYMUBATHCS, U YUUTENS MPOAOJKAIOT CIEAUTH 32
OT3bIBAMH, YTOOBI KOPPEKTUPOBATH COAECPKAHUE U TEMII.

[lo cpaBHEHHIO C OOBIYHBIMH KypcaMH, OWJIMHTBAJIHBIE KYpPChl TPEOYIOT
OoJbIIIe BpeMeHU it 00ydeHus CTyIeHToB. Kak mpaBuiio, st TOro, 4To0bl y4eHUK
3HaJI, YeMy OYyJeT YUYUThCS, MOATOTOBKA Mepel 3aHsATHEM HeoOxonuMa. Mexay TeMm
BBISICHUTE, KaKO€ COJIepKaHUE TpYyJHEe MOHSITh, a 3aTeM YyAeluTe eMmy OoJblie
BHUMaHuA. HekoTopble ympakHEHHs] MOTYT OBITh Ha3HAYEHBI JJIS TMPOBEPKH
NOATrOTOBKU. BO BpeMsi ypoka cHavalla MOMPOCUTE CTYAEHTOB IMEPEUUCIUTH BCE
BOIIPOCHI, KOTOPbIE OHU MYTAIOT B MOATOTOBUTENBHBIN MEPUOA. 3aT€EM BO BpEMs
00yYeHHs 4acTO B3aMMOJICHCTBYHTE CO CTYJACHTAMU W PEIIaiTe BOMPOCH OJIMH 3a
apyruM. Bo3bMuTe mpuMepsl U3 peaibHOCTH, YTOOBI 0OBSICHUTH KOHLIETIIUU. TaKkxke
OPEMJIOKUTE CTYyACHTAM NPUBECTH MPUMEPHI HAa AHIJIMHCKOM WA KUTaHCKOM
SA3bIKAX.

Pesrome.

B sT0if cTathe MBI aHANMM3UPYEM CUTYAIMIO C OWJIMHTBAJIHBIM OOy4YEeHUEM
KOMIIBIOTEPHOMY MPOrPaMMHUPOBAHUIO B KUTAWICKOM YHUBEPCUTETE. bUIIMHIBaIHOE
o0pa3oBaHME CUMTAETCS BaXKHBIM AacCMEKTOM KOHHOTATUBHOTO pa3BUTHs, HO
CYLIECTBYET MHOXECTBO MPOOJEM, KOTOpPblE HEOOXO0AMMO peanu3oBaTh. [lomuMmo
CJIO)KHOCTH Kypca KOMIBIOTEPHOIO NMPOTPAMMUPOBAHUS, aHIVIMWUCKANA JENAET €ro
0oJiee CIOKHBIM I MOHUMaHUS U n3ydeHus. O6ecriokoeHHbIe (JaKTOM CUTYyalluH,
MBI TIpeJJiaraeM JBa acleKTa YIydIleHWs pe3yibTara oO0yudeHus. Bo-mepBbIX,
MpeaiaraeTcs MUCaTh WM OPTaHU30BBIBATh YUCOHBIC MATEPHATIBI B COOTBETCTBUU C
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OCHOBAaMHM YYalllUXCsl, YTOOBI MOIYYUTH O0JIee CKATYIO CTPYKTYpPY IO CPABHEHHUIO C
OPUTMHAIBHBIMA yYE€OHMKAMH AHIJIMICKOTO s3blKa. MeXAy TeM, BKIIOYHUTE B
y4yeOHble MaTepuajbl MPAKTUKU PEATbHOCTH, YTOOBI MX OBLIO Jierde MOHATh U
U3y4uTh. BO-BTOpBIX, MOTpeOylTe OT yYalMXCA TPATUTh OOJIbILIE BPEMEHU Ha
caM000y4YeHHEe U aKTUBU3UPOBATh B3aUMOJIEUCTBHE B KJIACCE, a 3aTEM MOCTOSIHHO
OTCIEXKHUBaTh 0O0paTHyl CBA3b. Mpbl Oyznem paboTarh Haja JajdbHEHIIMMHU
CTpaTerusiMy OUIMHTBAIHOTO 00YUYEHHMsI, YTOOBI TOOUTHCS JIYUIINX PE3yIbTaTOB.

IonrBep:xnenue.

HccnenoBanre BBIMOJIHEHO TNpu (QuHAHCOBOW mojaepxkke LlenTpa
MH)XEHEPHBIX HCCIeOBaHUN LU(GPOBBIX Meaua-TeXHOJIOruid MuHHCTEpCTBA
obOpazoBanus Kurasi.
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CUTHAJIJIAPHU XAAPA BA BEVIBJIET-XAAPA CIHEKTPAJI
KOP®UIMEHTJIAPUA OPKAJIU JTAPAKAJIA KYIIXAJIAP
KYPUHHUIIUIA UDOJAJIALI

BBIPA’KEHUE CUTHAJIOB B BUJE IOJIMHOMOB CTENEHEM C
IMMOMOIIBIO CHEKTPAJIBHBIX KO®PUITUEHTOB XAAPA
BEMBJIET-XAAPA

EXPRESSING SIGNALS AS POWER POLYNOMIALS USING SPECTRAL
COEFFICIENTS XAARA AND WAVELET-XAARA

Ymapoe L. A., Tosxcuooes U.T.

Myxammao an-Xopasmuii Homuoazu Toukenm ax6opom mexHoa02UANAPU
yrugepcumemu Dapeona guruanu

Maxkonaoa cuenaniapuu Kauma uwIAUOA YIAPHU KYNXao KYPUHUUUOA
maceupnab, Xaapa armawmupuwy ounan Betignem-Xaapa aimaulmupumiiaputu
Kyiiau opKaiu siHeu ugooanapuu apamuid, yiapHune oup-oupudan ghapku ea
xucobaaw oicapaénuoazu agpzaniiuxiapu Kypcamub obepunean. bup xamop
INAMEHMAp QYHKYUAIAPHUHS Kamopea Euuul Hcad8an KypUHUMUOA UghooaianeaH.

Taanu cyznap: annpoxcumayus, Yonuw-Aoamap, Beiierem-Xaapa 6azuc
mampuyacu, opmo2oHal QYHKYus, aneeopaux noJuHoM, CReKmpas Kodggduyuenm.
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The article describes signal processing in polynomial form, the creation of
new expressions using the Wavelet-Haar transform with the Haar transform, their
differences from each other and their advantages in the computational process. The
distribution of a number of elementary functions is presented in tabular form.

Keywords: approximation, Walsh-Hadamard, basic Wavelet-Haar matrix,
orthogonal function, algebraic polynomial, spectral coefficient.

AXO0pOT-KOMMYHHMKAIMSUTAPUHYN KaJajdl cypbatiap OWjaH PUBOXKIIAHUIIN
CUTHAJI Ba TacBHpJiapra pakamJid WIIJIOB OCPUIIHWHT, yJAPHHUHT MaTeMaTUK Ba
JTaCTypUi TABMUHOTUHU SIPATUII Oy HH9a OMp KaTOp WIMHK TaAKUKOT MIIJIAPH OJIUO
Oopui 3apypuiliuru 3aMoH Tanabu OYnub xomau. By unuiapna curHamiap Ba
TacBUpJapHU (DUIBTpIAI, UHTEPHOJAIUAIANI Ba JeIUMAIMsIANl XaMmaa YJIapHU
TAapMOK OpKaJdu y3aTHUIJla BaKTAAaH IOTHII, XOTHpaJa cakjaraHaa Kam >Kou
srajUlallid Kabu Macajajap y4yH YHYMJIM MaTeMaTHK METOJ Ba aJIropuTMIap
SpAaTUII COXACU MYXUM pojib TyT™Mokaa [1], [2], [4].

bynnait macananapHu e4uIna Oup KaTop OIMMIIAp HIMHAK U3JIaHUIILIAP OJTHO
oopraHu, )xymaaaan, xopmwxkaa J.Walsh, W .Prett, Dr. Pawel, Dobeshi, V36exucronaa
M.Mycaes, X.3aitanaauaoB, P.Anoes, M.Apunos, A.KoGynosnap [2], [3], [4], [5],

[6].

KOxopunarn macananapHu euuiiiga ojaTaa 0azaBuil aJMalITHPUILIIAPHUHT
SHT camapanu TaHnad onuHangu. CurHauiapHd Kaiita wunoampga  Dypbe
aTIMaIITUPUIIIIApY MYXuUM OVicaga, yJlapHH pakamiid KYpPUHUIITA YTKa3HWIIIa
Yonm-Anamap aaMamTupuiuiapy camapanupokaup. byHnman Tamkapu, Youm-
Anamap anMamITUPUIIMHUHT Oa3uc (QyHkuusimapu wMarpunaiapy -1 Ba 1
COHJIapUJIaH HOOPATIUTH XUCOOJAIl BOCUTAIIAPUHUHT TE3JIUTH, AHUKJIWJIUTH Ba
CONNAJIUIUTUHU TabMUuHNalau. [IlyHUHrAeK, MaTpULIAJIADHUHT YIIYOBJIApU 2 HUHT
napaxanapuna WGOJANAHUINTNA XaM XHCOOJAIIHWHT COJJANaIlTAPaan. Xaapa
anMartTupuimaa 6asuc GyHKIusIapu Matpunaiapu —+/2 ,-1, 1, /2 connapugan
nbopart. bynap xam 3 HaBOatua 2 HUHT Japakajapura MOC Kelaam.

CurHajiapHu  CHHTE3JNIAlll, WIUIOB Oepuil Ba KaTTa  XaKMJaru
MabIyMOTJIADHU 3WWIANl XaMmJa TAaOWMATHUHT TYpJAW TacBHPJApPH TaxJIAIUAA
KYJUTaHUTyBYH (QYHKITMSTIAp OWUJIacu BeWBIeT Ae6 aranaau. BeiiBieT pyHKIusmapu
amManuéTna YEeKIM BaKT WHTEpPBAIWIA aHWKJIAHTAH, AaHAJIUTHK OyiIMmarad, sSbHU
JUCKpeT  OepwiraH CUTHaUIAp OwiaH  uwnulaHagd. Amanuéraa  Kym
doitnananunaauran BeiBner ¢pyakuusuiapu: HAAR — BeitBier, FHAT - BeiiBner
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("®pannys nuamacu” - French hat), Wave — setisiner, MHAT - BeiiBner ("Mekcuka
nusinacu’ - Mexican hat), Mopae Beiteremu (xoMruiekce 0a3uc KYpUHAIINIA).

Beiipner y3raprupuinyd cornap ykuaa, L2(R) dasora Terunum Ba mokan y(X)
0a3uc ¢QyHKOUs acocura KypwiraH OynuO, Oup yiayamid Ba MKKHA YiI4amiiu
(TacBUpnap) CUTHAIApHU (PUIBTPJIANl Ba CHKUII MacalaJlaApUHU €UMIIJIA SXIIH
HaTIKanap Oepanu. by MacananapHu yHyMmIIM e4uIlia KUPYyBUM CUTHAIIIAP TUCKPET
y3rapTupuin €paaMuaa MOJUHOM KYPUHUIIUTA KENTUPHIAAN, YyHKHA anre0pauk
MOJTMHOM KYPHHHMII YHBEpPCAI allllPOKCUMAIIHS YCYJI XUCOOIaHaIH.

Ymby MakoJiajja CHrHaJUTapHU KalTa UIIaliga yJlapHu KYxaJ KYpUHUIIIAA
TacBupiad, Xaapa anmamTupuinu Ownan BeliBner-Xaapa ajamamiTUpUIILIApUHU
Kysutami, OyHJIa CUTHATHM (YHKIUsS KYpuUHUIIKAA udoaaiail OpKaid OoIlIKa
XapakTepCTUKaJapuHU OYMII Macajlacu Kypwiaau. byHaa acocuii Makcan
HOMabJyM f(x) KMPYBUYM CUTHAJIHU QYHKUHMS KYypuHUIIMAA udoaanad, yHu

k .
F(x):ZAj - xJ
=0
KYPUHUINTA ONMO KeNum Ba ymly Y3rapTHPHILIAPHM TAaKKOCJIAIl OpKAIH

aTnmpoKcuMaIus xxapaéuuaary ad3amiukiapay oun6 Oepuigan uoopat 6yaaau.

Mabiaymku, Yonm-Anamap alMamTUpUILIApyd Kabu Xaapa ajaMallTHUPUIIH
xaMm Xaapa QyHKIMSICU MaTPUIIACH aCOCUTa KypUJITaH.

Ty¥pu Ba Teckapu Xaapa aaMallTHPUIILIAPUA Kyruaarnda Oyiaau:

1 N-— N-1
S
s :NZ Ba (0 Zthl
x=0 s=0
2~z,32_—,1gt<s—21,/2
Oy epma H{(t)= _2”2,8_—];/2§t<§ - Xaapa O¢yHKuMsACH, O<l<log, N Ba
0, t¢[0,1)

0<s<2'—1.

BeiiBner-Xaapa (QyHKIMSCHHUHT TYFpU Ba TECKapH aIMaIlITHPUIILIAPU
Kyhugarnda Oynaau:
m-1 2'

2m-1
v, =273 oV (x) Ba p(x)=vPNV + 3> vV (x),
x=0

1=0 s=1
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6y epma V,(t)=

1 0£t<£,
2

-1, 1£t<1,
2

0, t<0, t>1.

- Xaap QyHKUUSICUHUHT BeUBIET Uoaacu.

AfiTaitnuk, (/)(X)z AX? +Bx+C monuHoM KypuHHLILA GepuiIraH GYICHH.

N=8 Oynranma Xaapa

Ba BeliBner-Xaapa

(YHKIUSACUHUHT

TYFpHU

aIMalITUpUIIApU EpJaMuia YN3HKIN anredpanap cucTeMacu Ty3u0 oJiMHaaAu. YHHU

Oup Karop anmamrTupunuiap épramunaa eund, Xaapa Ba BeiiBner-Xaapa criekTpan

Koah puLHeHTIapu Kyiiuaaruiaap OpKaiu TONUIaau:

wh, = —5(7A+ 4B)

I'pynmanap Xaapa cnektpas koadpduimentu | BeiiBner-Xaapa CIIEKTpaJl
Kod(puIeHTH
O-rpyrma h0=1A+iB+C wh0=1A+18+c
3 2 3 2
1-rpynna __A+B __A+B
h, = 1 wh, 1
2-rpyrmna J2 1
Py h, =5 (A+2B) wh, =% (A+28)
J2 1
h3——?(3A+ZB) Wh3:—¥(3A+ZB)
3-rpymnmna 1 1
py h4:—§(A+4B) wh, =—2—6(A+4B)
1 1
h5=—¥(3A+4B) wh, =—F(3A+4B)
1 1
h :—¥(5A+4B) wh, =—§(5A+ 4B)
1 1
2

by udonanapna rpynnanam Ba TH3MMIAMITHPHIIIIAD aMaira OUTUPUITaHIaH

CYHT KyHujarnda yMmyMuil ¢gopMmyna Keaud YuKau.
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I'pynmanap Xaapa crekrpan | Benier-Xaapa CIIEKTpa
K03 hULIEHTH K03 puLeHTH

M-rpymima hmj _ 2'5 (_ o-(m1)g —(J B 2_1)‘2(1_2m)A) Whmj —_o-(ma)g 2(1—2m)(j _ 2—1)A

m=1,2,... , Oy epma 2'2- orupnuk

j- m-rpymmagary | KO9QHUIHEHTH

kod(ppunueHTap

TapTUOU

(j=0,1,2,...)

Teckapu anmamrupunuiap €paamMuaa cHeKTpan Kod(p(GUIHUEHT MaBXyad

Oynran xonjga (QYHKIUSHU THUKJIAII

sca Kyilmaaru Qopmynanap OpKaiu

OakapuIIain:
Xaapa  cnekTtpan  ko3(dunuentu | BeiiBner-Xaapa CIIEKTpaJ
OpKaJu KO3 DUIIMEHTH OpKaIH

A= 2”2 : 22m4(hmo - hml)
B=2"2.2""2(h,, —(2m-1)n,,)

2m-3

C=h+2"2-2__(h_ +(6m=7)h,)

A= 22m71(\th0 - hml)
B =2""%(wh,, —(2m-1)wh,,)

2m-3

C = wh, +ZT(Whml +(6m=7)wh,,)

IOkopunarwnapnan  KypUHAJIUKH,

Xaapa ¢ynkmuscu BeiiBner-Xaapa

GYHKIMSACHHUHT XYCYCHMH XOJM, JIEKMH KuiMatriaap coxacu BeiiBner-Xaapa

(GYHKIUSACUHUHT  KAWMATIap

coXacwaaH KEHIPOK.

Jlekun BeliBner-Xaapa

byHkumsacuaan  GoigamaHUITaHaa KYMaWTUPUIT aMaJduHU COHJIAPHU KYIIIHH

suelikara cypuin amanura (2X) anmamrupuimn uMkonusTn masxyxn. Llyrra kypa,
NeMEeHTap (QYHKIUSUIAPHUA CHEKTpal kodpduimeHTnap opkainu udogamamga
Xaapa ¢yHK1usAcuaaH kypa BeliBner Xaapa dyHkuuscunan GonganaHui BaKTaaH
IOTHII, aMaJlJlap COHUMHU KaMJIMTH OWIaH ap3ajuimKka sra.

Mucom: @(X)=¢"

No | X »(X) v, A

?(x) max ¢ (%) | & (%)

0 (0 1 1,6131 | 0,99969

0,99969 | 0,011 0,014
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1 10,125|1,13315|-0,395 | 1,0106 | 1,13346
2 0,25 |1,28403|-0,151 |0,44395 |1,28417
3 10,37511,45499 | -0,25 | 0,26067 | 1,45485
4 10,5 1,64872 | -0,067 1,64858
5 0,625 |1,86825 | -0,085 1,86839
6 0,75 |2,117 -0,11 2,11736
7 |0,875|2,39888 | -0,141 2,39852
3
2,5 1 ,
2
15 / BepunraH dyHkumaA
. = — - - — - TuknaHraH cpyHKUUsI
1 u
0,5 1
0
1 2 3 4 5 6 7 8
Mucon: ¢(x) =sin zx
No [ X () | v, A 200 | max i(%) | o (%)
0|0 0 0,6284 | -0,0177 |-0,0177
1 |0,125|0,3827 | -0,125 | 3,7296 | 0,40039
2 10,25 |0,7071|-0,3121 | -2,96377 | 0,71515
3 10,375|0,9239 | 0,2085 | -0,9151 | 0,91584
1,9 1,4
4 10,5 1 -0,1913 0,99174
5 10,625 0,9239 | -0,1084 0,93214
6 |0,75 |0,7071 | 0,0381 0,72629
7 10,875|0,3827 | 0,1622 0,3635
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1,2

0,8 -
0,6 ~
0,4 ~
0,2 +

BepunraH dpyHkumst

— - - — - TuKknaHraH yHKum1s

0,2

doitnananwirad agadbuéruap.
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BO’LAJAK MATEMATIKA O’QITUVCHILARI KASBIY
TAYYORGARLIK JARAYONIDA MATEMATIK KOMPETENTLIGINI
OSHIRISH.

Usarov Sardor Abdunazirovich

JDPI Matematika o qitish metodikasi kafedrasi.
Turdiboyev Sanjar Sobir 0’g’li.

JDPI Umumiy matematika kafedrasi.

Annotatsiya: Ushbu magolada bo’lajak matematika o’qituvchilari kasbiy
tayyorgarlik jarayonida matematik kompetentligini ganday oshirish tushunchalar
berilgan.

Kali so’zlar: Kompetensiya, kompetentlik, kompetentli shaxs.

Kompetentlik - bu ko’pgina ijtimoiy sohalarga va ijtimoiy yo’nalishlarga
tegishli bo’lgan muammoli vazifalarning bajarilishidagi o’zlashtirilgan usullar,
hayotiy muammolarning hal etilishidagi shaxsning butun tajribasidir.

Kompetentlikni insonning faoliyatga jalb etilganlik darajasi sifatida belgilash
mumkin. Shu sababli, ta’lim beruvchi pedagogik faoliyatining samarasi, ko’p
jihatdan unda kasbiy kompetentlikning tarkib topganligi bilan tavsiflanadi.
Muvaffaqiyatli faoliyat olib borish uchun har bir ta’lim beruvchi kasbiy
kompetentlikka ega bo’lishi zarur.

Hozirgi ta’lim sohasida katta o’zgarishlar bo’layotgan bir davrda ta’lim
oluvchilar psixologiyasini teran o’rganish bilan birga, o’qituvchi o’z faoliyatiga
psixologik yondoshuvi va bugungi kun talablaridan kelib chiggan holda motivatsion
ta’sir ko’rsatishi lozim. Shaxsga ta’lim va tarbiya berishda nafaqat ta’lim oluvchiga
ta’limning yo’naltirilishi, balki o’qituvchining pedagogik faoliyatga psixologik
tayyorligi muhimdir. Bunday hollarda o’qituvchining kasbiy kompetentlik
darajasiga alohida e’tibor garatishni talab etadi.

Ta’lim tizimida kompetentli yondoshuv ta’lim islohatlarining konseptual
asoslari sifatida qabul qilinishi, ta’lim tizimiga kompetentli yondoshuvning joriy
etilishi ta’lim magsadi, mazmuni, o’qitish shakli, o’qitish usullari, pedagogik va
axborot texnologiyalari, nazorat usullarini hamda ta’lim beruvchi va ta’lim oluvchi
rolida jiddiy o’zgarishlarni amalga oshirishni talab etadi.O’qituvchining kasbiy
kompetentligini tarkib toptirish uchun pedagogik oliy ta’limda tub o’zgarishlarni
amalga oshirish kerak. Oliy ta’lim Davlat ta’lim standarti, o’quv dasturi va
darsliklarni takomillashtirish yo’nalishida muayyan ishlar olib borilayotgan bir
paytda, mavjud an’anaviy mazmundan voz kechish qiyin kechsa-da, ta’lim
mazmunini yanada aniqlashtirish lozim bo’ladi.

Oliy ta’limning zamonaviy tizimda bitiruvchining ma’lumoti sifatining
asosiy ko’rsatkichi uning kasbiy kompetentligidan iboratligi bilan tavsiflanadi.
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Psixologik lug’atlarda pedagogning kasbiy kompetentligi muvaffaqiyatli kasbiy
faoliyat, uning ahamiyati va uni amalga oshirishda qo’llaniladigan bilim va
ko’nikmalar to’plami bilan aniq maxsus masalalarga munosabat sifatida ta’riflanadi.

Matematika  o’qituvchisining  kasbiy = kompetentligi ~ quyidagi
komponentlardan iborat: mazmunli (maxsus matematik bilimlarga egalik),
texnologik (matematika o’qitish usullariga egalik), shaxsiy (shaxsning ayrim
xususiyatlariga egalik). «Matematika» va «Matematika o’qitish metodikasi» ta’lim
yo’nalishi o’quv rejalarida o’qitish ko’zda tutilgan «Matematika o’qitish nazariyasi
va metodikasi» kursi matematika o’qituvchilarini tayyorlashda va ularda kasbiy
kompetentlikni shakllantirishda alohida o’ringa ega.

Matematika o’qituvchisi kasbiy tayyorgarligining yangi sifatiga ega bo’lish
uchun matematika o’qitish nazariyasi va metodikasi kursining nazariy asoslari va
uni qurishning qo’shimcha tadqiqotlari zarur. Ular bo’lajak matematika o’qituvchisi
mahoratining ~ shakllanishiga ~ va  umumiy  pedagogik  madaniyatini
takomillashtirishga yordam beradi.

Predmetli tayyorgarlikning kasbiy yo’naltirilganligini oshirish asosida
kasbiy kompetentlikni shakllantirish masalasini amalga oshirish ta’lim jarayoniga
kasbiy faoliyat elementlari, kasbiy tajribalarni kiritish, o’qitish usullari va shakllarini
o’zgartirish yo’li bilan hal etilishi mumkin.

Matematika o’qitish nazariyasi va metodikasi kursining bo’lajak
o’qituvchilarda refleksiv predmetli faoliyat asosida reproduktiv va lokal-
modellashtiruvchi xarakterli amaliy bilimlarini shakllantirish, rivojlantirish, o’quv
va kasbiy faoliyat motivlarini shakllantirish kabi magsadlari bo’lajak pedagogning
kompetentligiga bevosita dahldor hisoblanadi. Bu magsadlardan esa, kursning
quyidagi vazifalari kelib chigadi:

- bo’lajak matematika o’qituvchisida kasbiy sifatlarni tarkibtoptirish;

- talabalarda matematika o’qitish nazariyasi va metodikasi kursining asosiy
tushunchalari hagida tasavvurnishakllantirish;

- talabalarda o’quv materialini bayon qilish wusullari va o’quv
mashg’ulotlarini tashkil etish shakllarini mustaqil ajratish va tahlil qilish qobiliyatini
shakllantirish;

- talabalarning o’quv materialini o’qitishning turli usullari orqali taqgdim
etishni bilishnirivojlantirish;

- bo’lajak pedagogning tadqiqotchilik qobiliyatlarini ta’lim jarayoniga faol
kiritish yo’li bilanrivojlantirish.

Bugungi zamonaviy ta’limga kompetentli yondoshuv jadal sur’atlar bilan
kirib bormogda va ommalashmogda. Kompetentli yondoshuv - deganda muayyan
kontekstda o’zlashtirilgan bilim va ko’nikmalarni 0’z kasbiy faoliyatiga mustaqil
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qo’llash gobiliyatini shakllantirish tushuniladi. Davlat ta’lim standartida o’z ichiga
ijtimoiy-shaxsiy, iqtisodiy va tashkiliy-boshgaruv, umumilmiy, umumkasbiy,
maxsus kabi 0’quv kompetensiyalarni olgan, bitiruvchining kompetentli modelidan
foydalanish ko’zdatutilgan.

Har qganday ixtisoslik bo’yicha zamonaviy mutaxassisda umumkasbiy
kompetensiyalarni shakllantirishning asosini, axborotni qidirish, to’plash, gayta
ishlash, tuzatish va qo’llashni maqgsadli amalga oshirishga tayyorgarlik va
qobiliyatlilikni ko’zda tutuvchi axborot-kommunikatsiya texnologiyalaridan
foydalanish  tashkil  etadi.  Turli  sohalarda  axborot-kommunikatsiya
texnologiyalaridan jadal foydalanishga yo’naltirilgan mutaxassislarni tayyorlash
jarayoni jiddiy takomillashtirilishi lozim. Chunki, hozirgi tayyorgarlik doirasida
axborot-kommunikatsiya texnologiyasi kompetentlikni ta’minlab bermaydi.

Ta’limda  axborot-kommunikatsiya texnologiyalaridan  foydalanish
quyidagi umumdidaktik tamoyillarga asoslanadi:

- didaktik tizimning o’qitish qonuniyatlariga mosligi. Ushbu tamoyil ta’lim
oluvchining o’quv-bilish faoliyatini uning ob’yektiv qonuniyatlariga muvofiq holda
tashkil etish zarurliginiko’rsatadi;

- nazariy bilimlarning yetakchi roli. U axborot-kommunikatsiya
texnologiyalarini qo’llab o’quv materialining yetarli darajada yirik mazmunli
bo’lagini o’rganish, ta’lim oluvchi boshlang’ich bosqichda mavzuning butun nazariy
mazmuni haqida tasavvurga ega bo’ladigan, so’ngra oraliq bosqichda alohida o’quv
masalalar mazmunini o’zlashtiradigan, oxirgi bosqichda esa, butun mavzuni
o’rganish o’zlashtirishning talab etilgan darajasiga gadar yetkazadigan tartibda
tashkil etiladigan didaktik jarayon magsadiga mosligini ko’rsatadi;

- o’qitishning ta’limiy, tarbiyaviy va rivojlantiruvchi funksiyalari birligi.
Ta’limda axborot-kommunikatsiya texnologiyalaridan foydalanishda u o’qitishning
ushbu funksiyalarining jarayonli, maqgsadli va mazmunli jihatlari amalga
oshiriladigan axborot ta’lim resurslarini loyihalash bosqichigaqo’yiladi;

- motivatsiya. U ta’lim oluvchini o’qitish magsadini egallashga undagi
zaruriyatni uzluksiz aks ettiradi, ta’lim berishni esa, sub’yekt faollik namoyon
bo’lish jarayoni sifatida qarashni ko’zdatutadi;

- muammolilik. U o’qituvchini axborot-kommunikatsiya
texnologiyalaridan foydalanib muammoli vaziyat yaratishgayo’naltiradi;

- o’qitishga individual yondoshuv asosida jamoaviy o’quv faoliyatni
birlashtirish. U axborot ta’lim resurslari asosida mos o’qitish shakllariga maqgsadli
birlashtirishni ko’zdatutadi;

- multimedialilik. U ko’rgazmalilikning an’anaviy tamoyilini rivojlantirish
bo’lib, quyidagi ikki ma’noda foydalaniladi: a) tor ma’noda (axborotni tasvirlash
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shakli bo’yicha); b) keng ma’noda (axborot mazmunining majmuaviyligi sifatida);
- ta’lim oluvchining mustaqil faoliyatini faollashtirish. Ta’limda axborot-

kommunikatsiya texnologiyalarini qo’llash shaxsni rivojlantirishga, ta’lim
oluvchining xususiyatlarini sub’yekt sifatida anigqlashga, uning sub’yektiv
tajribalarini tan olishga, bu tajribaga maksimal darajada tayangan holda pedagogik
o’zaro hamkorlikni qurishga mo’ljallangan;

- o’quv-axborot bazasining ta’lim mazmuni va butun didaktik tizimga
mosligi.

Bugungi kunda «Kadrlar tayyorlash milliy dasturi» talablarini amalga
oshirish jarayonida yuqori malakali pedagog kadrlarni tayyorlash muhim muammo
sifatida kun tartibiga qo’yilmoqda. Shunday ekan, ushbu talablardan kelib chiggan
holda bilimdon, mustaqil fikrlovchi, ijodiy izlanuvchi, yugori malakali, madaniyatli,
turli soha egalarini tayyorlash dolzarb muammolardan hisoblanadi. Milliy dasturda
e’tirof etilgan yangicha modeldagi shaxsni kamol toptirish, uning chuqur bilimlar
sohibi bo’lib yetishishi, barkamolligini kafolatlovchi shart-sharoitlar orasida
o’qituvchi kasbiy kompetentligini ta’lim va tarbiya jarayonlariga tatbiq etishda
psixologiyaning o0’z uslub va qoidalari yetarli bo’lmaganday. Shunga ko’ra yosh
avlod ta’lim olish davrlaridagi rivojlanish tendensiyalaridan tortib, yangicha o’qitish
texnologiyalarini ta’lim oluvchi tomonidan o’zlashtirilishi va undagi aqliy hamda
intellektual gobiliyatlarga nechog’lik ta’sir ko’rsatayotganligini o’rganish hamda
psixologiyadagi metodlarni didaktik metodlar bilan uyg’unlashtirishni taqozo etadi.
Buning uchun bo’lajak o’qituvchidan kompetentlik, aynigsa, turli xil sharoitlarda
ta’lim oluvchi va ta’lim beruvchi psixologiyasini to’g’ri baholay olish bilan bog’liq
ljtimoiy-psixologik kompetentlikning yuqori darajada bo’lishi talab qilinadi.
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7 CHH® AJITEBPA KYPCUHHU HA3BAPUS BUJIAH AMAJIMETHUHT
Y3APO BOFJIMKJIUTU TAMONUNIN ACOCUJA YKUTHIII
METOJIUKACH

Y3o0x0aee A3uzoex
Kuzzax Jlasnam Ileoacocuxa Uncmumymu Mazucmpanmu

AHHOTaTHUsA; “7-cuH(p Anrebpa” KypcMHHM Hazapus OWiIaH aMalUETHUHT
y3apo OOFIMFIMIM acoCHJa YKUTUII OpKaJu TabJIUM CaMapaJopiIUTHHU
TabMUHJIOBYM METOJMKAHU MILIA0 YMKHUIIIL.

Kaaut cy3nap; Anrebpa , “7-cund AnreOpa”, makrtabna ‘“Martemaruka”
(daHUHU YKUTUIIIA Ha3apHsl.

Tabnum xapaéHuja YKyBUMIAp UIMUNA OMIIMMIIAP acCOCIApPUHM Srajljlaluiapu
OwnaH Oup KaTopna, Ma3Kyp OWIMMIIApPHHU aHTJAaHTaH XO0JiJla TYIIYHUO €THIIN Ba
yJlapJiaH Kearycu/ia ¥3 amanuii xamaa kacouii paonusaTuaa caMmapai KyJian OauI
MaJlaKaJlapaHd XaM dralalllylapy Tanad dTHIIAIN.

busra nemarornka Ba METOAMKA KypclIapuaaH MabJIyMKH, Y3IaIITUPHUII Y3UTa
X0C XycycusiTiiapra sra 0yiaran gaonusT Typu (anraiain) 0yiu0, y y3uaa oObeKTUB
XaKUKATHH aKc ATTUpaau. bunmii 5ca - Oy BOKea-XoIMcaJapHH aHTJIAIl Ba TACABBYP
KWK OujiaH OOFJIMK Mypakkald kapa€H OVnub, y KOHYHHUSATIAp, TYIyHYAIAPHH
MIAKJUTAaHUIITY Ba Maigao0 Oynuimm Ousian OOFIMK XUCOOIaHa M.

bunu sxapaHHUHT HATHKACU OUITUM XUCOOJIaHUO, Y IIaXCHU AYHEHU WIMHM
aHTJIall XaMJla XaKUKaTHU TYFPHU TacaBBYpP KWJjla OJUINTra ypraTaau.

[legaroruka ganu Ba amanuétu 6apya gaBpiiapaa TabJIUM KapaéHUH camapaiu
TAIIKWJI ATUIAA TAJAKTUKAHUHT TTOJMTEXHUK TabJIUM TaMOWWIINIa TassHTaH X0Jiaa
uil  oputu® kenraH OYynmuO, Oy TabIUMHHHT aMajdud WYHAIWIIMHA amajra
OILLIMPHIIJIa MyXUM YpuH TyTHO KenraH. Onataa, MareMaTuka GaHuHA YKATUITHUHT
aManuii  MYHAIMIIUHK TabMUHJANIAA VKyBUWIAp[a Viadaml Ba XucoOanr
MaJjlaKaJapuHH MAKIUTAaHTHPHUII jKapaéHuTra YbTUOOPHU KYYaUTHPHUII MYXUM YPUH
Tyranu. by ¥3 HaBOaTtmma yKyBUWIapAa MaHTHKUN (GUKpIam KOOUIUSTIAPUHH
PUBOXKJIAHUINK XaMmja a eTapid OWINM, Majlaka Ba KYHHKMaJapHH O3Trajulail
MMKOHUATIAPHHU OLTUPAJIH.

byHna TICMXONOTHUSHUHT Ba TEAArOrMKAHUHT YMYMIUJIAKTHK TaMOWHIN
XUCOOJIaHTaH - Ha3zapus OWIaH aMaJIUEHUHT ¥3apo OOFIMKINTH TaMOWWIU
Tajga0JIapHU amaira OUIMPUII MyXUM XUCOOIaHaIu.

by 6opana ncuxonor omummap (H.A. Menumnackas, II1.I'. Jlapnermna Ba
Oommkanap) WIMUN TAIKUKOT  WIUIAPHUHT  TaXJWIM  IIYHW  KYpCaTaJlUuKH,

VKyBUMJIapHU amaiui TaxpuOacu: aiipuM Map3ylap Oyiinua SIHTM Ha3zapui
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OWJIMMJIapHU 3rajulalia MyXUM YpUH TyTca, alpuM MaB3ysap Oyinya OJUHIaH
Hazapuil OMIMMIIApHA MycTaxKamJalija acocuil pon YitHanu.

JInIakTMK HyKTaW HazapJaH onu0 OopiraH WIMHA  TaaKMKOT —wmi| |
(M.A.Janunos, E.H.KabanoBa-Mwuiiep Ba OolIKanap) JIADHUHT TaxJWIU LIYHH
KypcaTaJuK{, TabJIUM >Kapa€HUH TAlIKWUJ 3TUIIAA Ha3apus OWJIaH aMaluETHUHT
y3apo OOFJIUKJWUTUTA HPUIIMIN YKYBUHJIApJa MYCTAaKWiI OWJIMM OJivIIra OYJraH
WIITUEKJIAHU YCUIIIUTA OJTMO KEJTUIIN KYpcaTuO OepuiiraH.

Tabaum TU3UMHUAA OWIMIN HA3apUSICUHUHT acOCUM Macalajajiapuaad Oupu -
Ha3zapus Ba aMaJIUETHUHT y3apo OOFJMKJIMIM XucoOjJaHuO, Ma3Kyp kapaéHia
KYyJUlaHWIaAuran Oapua YKyB JapCiavKiIapy, KyJUIaHMajlapd Ba BOCHUTAJapH Iy
acocu/ia MAKUIAHTUPWIMIIN Tanad stwinanu. UyHku, nazapusa ea amanuémuune
y3apo 6o2nuknaucu TaMOWIIIM  YMYMIAMAAKTUKAHMHI MYXUM TaMOWWIUIapUJIaH
Oupu xucoOaHaIu.

MycTakWwUIMK HHIapuaa MaMJIakaTUMK3 TabJIMM TU3UMU/IA UIILJIA0 YHKUIITaH
JaBnat tabauMm cranaapt (I TC) napuHUHT acocHil Makcaau: 6030p UKmMucoouému
wapoumuoa mexHam 6a xuzmamiap 6ozopuoacu pakobamea oows bepa o1aoueam
MAnaKam Mymaxaccuc KaoplapHu mauépiau 6a uiy OpKaiu Mamaiakamumu3s
Xaémunune oapua Hcadxanapuoa pPuBONCIAH2AH MAMIAKAMAAD O0apaicacuoazu
IOKACATUWRA IPUUMUUUHU MADMUHLAUOAH UOOPaAmoup.

MamnakaTuMu3aa TabiIuM TU3UMHUA aMaira OMUPUIAETTaH UCIOXOTIAPHUHT
NUPOBap/ HATHXKACH XaM aHa IIyHJaH uoopaTaup.

bynap YKATyBYH OJiIUTa YKYBUMIIADHUHT :

VKY8 Maueyiomiapea MyHocaoamu,

MAsKyp ocapaénoa Y3umu Kauoau —mymumiuea dacocuti  3bmubopuHu
KapamuuuHu maaiad smaou.

UyHkH, YKyBUM OWIMMIIApDHU OSrajjiaml d>kapaéHuUJa YHHHT JTyHEKapalllw,
axJIOKWi cudariapu Ba KOOMJIHUSITH PUBOKIAHAIH.

Tabnum  skapa€HMHM  camMapald  TalIKWI  JTUINAA  JAUJAKTHKAHUHT
KYprasMalminK TaMOWWIM XaM MyXUM YpuH TyTaad. YyHKW, OWp BakTaa Xam
SUIMTHII, XaM KYPHUII YKYBUM-YKyBUWIapAa YPraHUIaE€Iral yKyB MaTepUualapuHu
UIPOK KWIHII, yJIApHU OHIJIM Ba MyXTa Y3JMAIITHPUIN, 3TajUlaHTaH OWIMMIIapHU
KYHIQIUK Xa8TIarn axaMUsTUHU aHTIa0 eTuimmaa MyxuM VpuH tyTaad. LIlyHuHr
V4yH XaM KyprasmMaid MaTepuajuiap YpraHwiaéTraH MaB3yHHHT Ma3MYHHWTa,
VKYyBYH-YKYBUMHUHT €M Ba OWJIMM Japakacura Moc OYiuIlMd Tajgad STHIIAIM..
Kyprasmanmu marepraiuiap yKyB NpeAMETIapUHUHT XapaKTEPU Ba Ma3MYHHUTa Kypa
KyWHJlard KypUHHILIapAa Oy MyMKHH:
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OylomM 6a Hapcanapuu aciu Hycxacu: YCUMAUKILAP, XAUGOHAAp, 2epbaputl
6a KoJnekyusaiap, 1abopamopus Mawyiomiapuoacu Hamouuwl SmuieaH
00vekmaap,  IKCKYpCus 4oeuoa Kypcamuaaoueau Oyom, Hapcanap,

maceupuii Kypaasmanu mamepuaniap: pacmaap, gomocypamuap,
ouagpunbmaap 6a ouano3umuenap, KUHO@DUILMAAP 84 OOWKANA HU — HAMOUUUL
KUTUWL,

Hapca 8a OYIOMIAPHU wapmau Oeneunap Xucoonraneau. YKy8 Xapumanapu,
cxema, 2Hcaosal 6a MaKemaap OpKaIu Kypcamuus,

08031 KYPCAMMAIU Mamepuaniap: epamniacmunKkd,  MazHumogoHoazu
€3y61ap, 080371U KUHODULMAAD, MYIMUMEOUAlap, 6d X.xK.

Taxxpuba 1myHH KypcaTaauKd, TYpaH TabJIUM BOCHUTajapu €paamMuaa yKyB
MaIIFyJ0TIAPUH TAIIKWI THIIIL:

OUNUMIAPHU NYXMA 22aNNauea;

9eanianean OUIUMAAPHU V30K 6AKM XOMupaoa CaxIaHul UMKOHUSMAAPUHU
owumuea (VKy8 Mamepuaiiapriu OHeau V3iaumupuiumuea);

MAbIUM HCAPACHUH MAWKUL IMUWOA HA3apus OUlaH amanuémuune y3apo
ONETUKAUHU MALMUHIAW2A OIUO KeNaou.

IOxopuaarmwiapra Spumun TabauM >Kapa€HUH TalIKWII JTHUIA Ha3apusl
OuJIaH aMaTUTETHUHT Y3apo aOKAJOPIUTMHHNA TaAbMUHJIAIIIA MyXUM YPUH TyTaau
Ba MUPOBApAMAA VKYBUM-YKYBUMJIApJA OIIMM Xa€TUM Macanajiapia Xam
MaTEeMaTUKaHU KYJUlai ouil, Kacouil daonusaTuaa yiaapaan camapainu (organana
OJIUII UMKOHUSITIIAPUHU OIIHPATTH.

doiigajJaHUITaH a1a0uioTaap

1. http://www.edu.uz - Y36exucron Pecrniy6nnkacu Onumii Ba ypra Maxcyc TabiauM
BasUPJIATH TOPTAIIH.

2. http://www.uzedu.uz - Y36ekucton Pecrny6mukacu Xaik TabIMMH Ba3HpPIHTH

MOPTAJIH.
3. http:/l www.rtm.uz — PecmyOnmka  TapiMM =~ MapKasW  CalTH.
4.  http:// www.dtmuz -  Pecnybnmka  TecT — Mapka3d  CaWTH.

5. http://www.bimm.uz - ¥36exucton Pecrry6mikacn Ounif Ba pTa Maxcyc TabIuM
BA3UpPJWTU  Xy3ypuaaru bom  wWiIMHNW-METOAMK  Mapkasu  cabth. 6.
http://www.giu.uz - TomkeHT JaBiaT MeAarornka YHUBEPCUTETH Xy3ypUIard Xajk
TabJIUMU XOJIMMJIAPUHU KalTa Tad€piamr Ba yJapHUHT MaJlaKaCUHU OIIHPHIII
XyAyAUWA MapKa3u CanTH.

6.Anumos 1T A ,,7-cund AnreOpa napcauru’’
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TABJIUM KAPAEHUJIA 3AMOHABHUM TEXHOJOTI'USIJIAPJAH
CAMAPAJIA ®ONUJIAJTAHUII TU3UMUHHA TAIIKWAJ STHUIILL.

Yemonoe Coouk.
Kuzzax oasnam nedazo2uka UHCMUMYmu OOYeHmU.
Ipzawes Yny0ex IpKkunosuu.

Kuszzax oasnam nedazocuxa uHcmumymu Kamma yYKumyeuucu.

Annotatsiya: Magolada o'quv jarayonida innovatsion texnologiyalardan
foydalanish muammolari aks ettirilgan. Sinfda multimedia texnologiyalariga
asoslangan kompyuter va interaktiv elektron o'quv kurslaridan foydalanish
samaradorligi ko'rib chigilmoqda.

Kalit so'zlar: innovatsiya, multimedia, axborot texnologiyalari, interaktiv,
elektron ta'lim.

AHHOTanus: B crarbe oTpaskeHbI MPOOJIEMBbl MPUMEHEHUE WHHOBAIIMOHHBIX
TEXHOJIOTHH B yueOHOM mporiecce. PaccmarpuBaercst 3pheKTUBHOCTh MPUMEHEHNE
Ha YpOKax KOMIBIOTEPHOM W MHTEPAKTUBHBIX AJIEKTPOHHBIX yU4E€OHBIX KypCOB Ha
OCHOBE MYJIbTUMEIUNHON TE€XHOJIOTHUH.

KiaroueBble cjioBa: UWHHOBAIMS, MyJbTHMEAHa, HHPOPMALMOHHAS
TEXHOJIOTHUSI, UHTEPAKTUB, AIEKTPOHHOE OOYUCHHE.

Abstract: The article reflects the problems of using innovative technologies in
the educational process. The effectiveness of the use of computer and interactive e-
learning courses based on multimedia technologies at the lessons is considered.

Key word: innovation, multimedia, information technology, interactive,
electronic teaching.

OpKMH IIaXCHM WAKIJIAHTUPUIL MyaMMOCH OyTYHIM KyHJAa TabJIUM
Myaccacaiapuja YKyB-TapOUSIBUN WIUTAPHU 3aMOHABHI TEXHOJIOTHSUIAD acOCHIA
TAIKWJ 3TULI JO3UMJIMTMHU TaK030 3Taau. by *apaéH OCOH K€UMACIUTH MABIIYM,
JIEKUH JKOPUWA O3TWIAETraH Y3JIYKCH3 TabJIMMHU KAThUSH WJIMHH aCOCJIaHIaH
[€IarOTMK TU3UMIa allJIAHTUPUII KEPAK.
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[legarorukana 60LIKa UM coXajapuJiaH OJIMHTaH KyIiad araManapaan
doinananunaam, Oy sca neJarorukaHuHr Oolika (paHmap OuinaH YyKyp ajokaja
SKAaHJIUTHHHU siHa Oup Oop Tacaukiaiiau. bynnail atamanap TeXHUKaA Ba HUKTHCO[
(aHUIaH 3HT Ky MUKAOpAA KUpUO Keslaau, YyHKU allHU 11y coxaliap
WOKTUMOUN (PUKPHUHT PUBOXKIJIAHUILIUTA SHT KYTI TabCUp KypcaTaau. UyHoHUH
OYr'yH VKUTHUIIHUHT TEKAMKOPIUTH Ba OKUJIOHAJIUTH, TEXHUK Ba TEXHOJIOTHK
Y3BUIUIMIH, YKUTUITHUHT KOMITbIOTEPIAIITUPWIMILN Ba IIyHra yXIIanuiap
XaKu1a KTl TalluPUIMOK/IA.

SIHrUNMK KYyNMHYA SIHTY YCYJU1ap, BOCUTANIAp, KOHLENIUAIAP, JIEKTPOH
METO/IMK MaTepualliap, NHTEPaKTHB 3IEKTPoH YKyB Kype (MDVK)nap,
TabJIMMHHA KOMITBIOTEPJIALITHPUII Ba OomIKanapHu Kymamra xocaup. Llynnai
KUIUO, STHT'U TEXHUK BOCUTANAP, SHTH TEXHOJIOTUsIAp TabIUMAa sIHTU TapTHO
KOUJQJIapHU KUPUTHUII YUYH SHT MyXUM KOMIIOHEHTJIapJaH OUpUaup.

V36exucton pecry6nukacy npesuaeHTHHIET 2002 fiun 30 maiinaryu I1d-3080-
coH QapMOHH Ba Y36EKHCTOH pecry6InuKacy Basupiaap MaxkaMacHHuur 2002
iun 6- nronaaru 200-coH Kapopu yimoy BazudanapHu amainga pyéora
YUKApUIITa HYHATITUPUIINA. Y1apaa ax00poT )KaMUSATHHA
PUBOXKJIAHTUPUIIHUHT CTPATEruK ycTyBopiukiapu oenrunanau, 2002-2010
Huiap/ia KOMIbIOTEPIIAITUPHII Ba aXOOPOT-KOMM YHUKALIHS
TEXHOJIOTUSTIAPUHHI PUBOXKIAHTUPHUII AACTYpHU KaOyJl KMJIMHIIMA Ba aMmalra
OIMPUIMOK/Ia. YIIOY KeHT KYJaMJId UIJIAPHUHT aCOCUH WYHATUIILIapU
Kyhuaaruiaapaad noopaTaup:

® 1MENIeKOMMYHUKAYUANAD UHDPAMYUIMACUHU 84 UHMEPHem MapMOSUHUHR
MUTIULL Ce2MEHMUHU PUBONCTIAHMUPULL

® AXONIUHU KOMNbIOMeEP MEXHUKACU 684 Me2Uiu mapmox pecypciapu OunaH
HCUXO3NAW  OYUUYA  PUBOIICTIAH2AH —~ MAMAAKAMAAD — OApPadNCACUOAH — MABIHCYO
KOJOKIUKHU bapmapadh smuu;

® dacmyputi mabMUHOMHUHE MUTLIUL UHOYCMPUSCUHU OAPNO SMULUL

® MAMIAKAMHUHE A20HA AXOOPOM MAKOHUHU MAWKUIL SMULL YYYH 3apyp 0Y1eaH
MUTLULL PeCYPCAaPUHU WAKITAHMUPULL,

®JOKOPU MANAKAU KAOPIAP CANOXUSMUHU OUWUPULU,

® aXOOPOM-KOMMYHUKAYUSL MEXHONOSUSANAPU COXACUOA paKoOoam MyXUmuHu
DPUBOHCTIAHMUPULL

*axXO0POM-KOMMYHUKAYUSL ~ MEXHONOUANAPUHU 84  MeSUULIU  MeXHUK
80CUMANAPHU CIMAHOAPMIAUWMUPULUL 84 CEPMUPUKAYUATAUWHU PUBOHCTAHMUPULL,

®axO0pom XasghcuznueuHu MavMuHIAUL
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®MABAUM MUSUMUSA AHSU AXOOPOM MEXHONIOUSIAPUHU HCOPUL KUTULL,

eme2uniu UHEeCMuUYUs 84 UHHOBAYUOH JIOUUXAIAPHU MOTUAAUIMUDUTULL 84
Kpeoum Oepunuuuny mavMuHIau.

3amMOHaBUN JKAMHUSITHUHT PHUBOXKJIAHUII OOCKUWIApW YHTa WHHOBAIMOH
ax00pOT TEXHOJOTHSUIAPUHUHT KYyWId TabCUpU OWJIaH xapaktepiaHanud. Wnmuii-
nefaroruk  (aodusATHU aXpajliMac Ba MYyXUM KUCMIIApUJaH OWUpU TabiuM
*Kapa€HHMJla MHHOBALIMOH axOOpOT TEXHOJOTHUsUIapulaH camapaiu (oiganaHuil
TU3UMUHUA MYKaMMall TallKW STUOIAUP. X03upAa ymoy WyHamumiga Oup KaTop
unuiap onubd Oopunmoxaa. by unuiap TabiauMm ckapaéHuga SHICM ycyjuiap Ba
WHHOBAIlUOH TEXHOJIOTUSUIAPHUHT KYJUIAHUILIHWAA Y3 aKCHUHU TONMOKAa. YyHKH,
KOMITHIOTEP Ba MYJIbTUMEIMA TEXHOJOTUSIIAPU aCOCH 1a UHTEP(PAOIT AIEKTPOH YKYB
Kypciapuiad VKyB okapaéHuaa ¢oHJaTaHUII TabJIUM  caMapajopiUruHu
OIIIMPUIITAa UMKOH O€pyBYHM acOCHil BocuTa cudaTuiaa KapaliMokaa. Xo3up/a enuiap
opacuia KOMIIBIOTEp Ba MyJIbTUMEINUA BOCHUTaapujaH ¢oigaraHyBUMIap COHU
Ce3WIapiau Japaxkaaa OLIIN.

Tabaum Myaccacanapuia KOMIBIOTED TEXHOJOTMSUIApUHM KyWuJaH Oomnad
YKUTUIIHA WyJra KyWWIMIIM aCOCUM OMWJI DKAHJIMIMHU TaH ojuil Kepak. [y
YypuHaa, €uuiap KOMIObIOTEpAaH KYNMpOK BocUTa cudatuga ¢poiagaHUIIN, YHUHT
Oomka (oifanu UMKOHUATIAPUHM TYIMK ypraHulira eTrapiad 3bTUOOp
OepuIMaETraHIMIMHNA TabKUJIAI YPUHIUIUD.

By MyaMMoOJIapHUHI €YMMH 53Ca NEeJaror Kaapjiap MaJlaKaCWHH, OTa-OHa,
KAMOATUYMIIMK YHTHOOPH Ba TABJIUM KApPAaCHUHUHT TYFPU TAIIKWI STHIALIUIHD.
Nnmuii-nenaroruk  (HaonusTd JaBOMUIA XaM KOMIIBIOTEp Ba MYJbTHMEIHA
TEXHOJIOTHSTIAPHU acocuia HHTeP(}ao 3JIEKTPOH YKYB KypCIapyuHHU KYJUIall OpKaJln
WKOOMN HaTKalapra spUIIdiIMoKAa. bymapman, MynbTuMenna BOCUTANIapUIaH
doiigananrad Xoaa dAEKTPOH YKYB JacTypiiapu EpaaMuia YKUTHII, TaKJIUMOTIIap,
OMJIMMITApHU TECT CUHOBJIApH €pJaMuia TEKITUPHUIIHNA KEITUPUIITUMHU3 MYMKHH.

OHIWINKA TaAbIUM-TapOUSHUHT MaKcaau OyTyHIIal SSTHIMJIAHMOK/IA, YHTa MOC
X0J1/1a Ma3MyH XaM MeJaroruk )apa¢H xaM SHTHIAHWIIN OWJIaH WHCOH (aosuaTh
gyerapacu HUXOATAAa KEHraumO OopasnTH, ayauTopuAra YKUTUII HUMKOHUSTIApU
KaTTa OYJITaH MHHOBAIMOH TEXHOJIOTHUIAp KUpUO KenMmokaa. Pyit 6epaérran cudar
V3rapuiuiapu myHAaH gajiojat OepaJauku, 3aMOH Tajadura x«aBo0 Oepa oyiajuraH,
OWJIMMITH, KOMHJI WHCOHHU TapOwsiiam >kapaHu Oup KaTtop oMuiuiapra OOFIUK
O0ynu6 ymap KynWugarmiapaaH noopaTaup:

e TabnuM Myaccacanapuja WHHOBAIIMOH TEXHOJIOTHsJIapJaH (oigaaHuIra
IAPOUT SIPATHILI;
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® UIMHUI-yCITyOUil TAabMUHOT (3JEKTPOH JapCiMKiIap, YCayouil KyaaHManap,
agabuétnap);

e [iejlarorjap MaJlaKaCUH HMHHHOBAIIMOH TEXHOJIOTHsuIapAaH (oiaaiaHral
X0JI7Ja MYHTa3aM OILMPHILL;

® TabJIMM Ba TapOus kapa€Huaa Macodanan YKATUII Ba X.K.

PecnyOnukagarn Oapya TUNJArd TabJIUM MYyacCacaJlApUHUHI KOMIBIOTEP
TEXHOJOTUsAJIapy OujlaH TabMUHJIAHUIIM CYHTM HWIapAard SHr  HUPHK
MacmTad/1aru UHHOBAIIMOH JIOMUXanapaaHIup.

Kommnberorep Ba MyJIbTUMENHST TEXHOJOTHSIAPU HUMKOHUATIAPUAAH TYja
doiigananrad xonaa Kyiugaruiapra SpUIIIIT MyMKHH:

® KOMITbIOTEP/IaH Ba MHTEep(daon ycymnapaaH ¢oigananud TabiauM cudaTuHu
OIIIMPHIIL;

e TajladaapHu Japc MaB3yCUra KU3UKTHPHIII;

® OMJIMMJIAPHUHT MTyXTa Y3IaIITUPHUIINTA SPUILIUIIL

etajjaba TadaKKypuHU PUBOXKJIAHTHPHUIL, SBHU YKYBYMHU (QUKpIamra
yprartuu;

e TayladanapHu ¥3apo MYJIOKOT (Myomaya) Kuiaumijgard (aoj HUIITHPOKWHU
TabMUHJIANI;

e YKyBUWIAp TypyXuAa MybTaAWUI ICUXOJOTHUK UKJIUM SPaTULI;

® KOMIBIOTEPHUHT XHcOOJall, axOOpoT H3Jall Ba y3aTHUI, axOOpoTIapHH
KaiTa uiuiail, rpa@uk MMKOHUSITUHY Y3IallITUPHIIL,

® TaBJIUM-TapOusl >Kapa€HU HA30paTUHU JUArHOCTUKACHMHU Ba OaxoJalllHU
amajra OLIHPUIIL;

® TAPMOK OpPKaJIu KacOWi Maxopar, WIMHK-yCITyOuid anaObuETIapHu aIMaIIHI
UMKOHHUSITH;

® TABJIMM MyaccacalapuHUHT MapKasJalirad 0oIKapyBHU.

bynnan xypuHuO TypuOIMKH, KOMIBIOTED Ba MYJIbTUMEINA BOCUTATAPUHUHT
UMKOHUATIApH Hadakar EnUIlapHUHT IMaxc cudartuga MIaKUTAHWIIATa KYMak
Oepamu, Oanku ymapHU KOOWJIMSTIIADWHUHT f03ara YWKHIIATA WUMKOH Oepaju.
Tabnum OepumrHuHT Oy ycmybnapuaad npodeccop-YKUTyBUM Ba TaTabaHUHT POJTU
Oyrynmaii y3rapagu. [Ipodeccop-yKkuTyBun Hazapuii OWIMMIAPUHU, TYpIU
ycinyOnapuHu Ba MypuUKHOMaIapuHu OepyBUM YKUTYBUMJAH TYpJu IIapoUTiapAa
[03ara KeJlaJiIiraH MyaMMOJIapHHM XaJl JdTuiira €paam OepaguraH Malakaiu
Maciaxaryura aina"Hagud. TamaOaHWUHT V3W MaKCAJAWMHU  IIAKJJIAHTUPAJIH,
MyaMMOJIapHU aHUKJIaWIu, axOOpOTJIapHU TaxJIMJI KWJIaId, XamJa MyaMMOJapHU
UMl MYMKHUH OYynraH WymapuHu Kypcataau. Jlapc maBommma Kaij STUITaH
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KaMYIIMKJIap €UUIIl Ba SIHTH FOsIIap, ali0aTTa, yHUHT KeATycuaard i (GaoausTuia
V3 aKCUHU TOIAIH.

Tanabamapra Oepunaérran Basudanap yJIapHUHT  Xap TOMOHJIaMa
PUBOXKJIAHTUPUINTA KAPATUINIIY, Y3UHU HAa30paT KWIUIINATA Ba TaXJIHJI KUJIHILIUTA
MMKOH O€pHILN Kepak.

Xynoca Kuiaub alTranjga, XO03Upru KyHJard MeAaroruk TeXHOJIOTHSIIAPHUHT
XaM acil MaKcaJlv, YKyBUMJIAPHUHT KOOUIUATIApUIaH KeJIMO YMKKaH X0J4a YCYJIHU
TaHJaIl, SHr caMapajaop ycyuliapaaH ¢oinananu® wuim (aoaUuSITUHU TalIKHUII
ATUNIAAH UOOPATIUD.

OONJIATAHNJIITAH ATABUETJIAP PYUXATH

1. Kypaes P.X., TaiimakoB H.M. AxOopornamran TabiuM MYyXHUTH—
YKUTHUII camapaJopIuruHy omupuiln Bocutacu// Y3anykeus TabiuM. —2004.— No3. —
b. 3—7.

2. Kypaes P.X., Taitmakos H.U. Macodanu Tabiumaa YKUTYBUMHUHT
ypuu //Xank tapaumu. —2004. —Ned4. —b. 4-7.

3. Kypaes P.X., TaiinakoB H.W., PacymoBa I'.A. VY3iykcusz Tabium
TU3UMHU Y4yH D3JEKTPOH YKYB KYyJUIaHMajlap spaTHIIra OHJI WIMHH—METOJUK
tanadmap// ¥Yanykcus Tabiaum. —2005. —Ne2. —b. 14-27.

147



O QUVCHILARGA MATEMATIK AMALLARNI QIZIQARLI
MASALALARDAN FOYDALANIB O QITISH
Z.Pardayeva
JDPI Matematika o’qitish metodikasi kafedrasi o qituvchisi,
N.Toshmurodova
JDPI Matematika va informatika fakulteti 4-kurs talabasi

Annnotasiya:Ushbu  maqgolada  qgizigarli masalalardan  foydalanib,
o’quvchilarda ozgina bo’lsa ham matematikaga qiziqish uyg’otib, natijada
o’quvchining matematik bilim saviyasini oshirish va matematikaning barcha
mavzularini chuqurroq o’rganishiga erishish mumkinligi ko’rilgan. O’quvchi
masalani 0’zi mustaqil hal etishni o’rgatish uchun, darslarni qizigarli masaladan
boshlamoq zarur.

Kalit so’zlar: matematik to’garaklar, qizigarli masalalar, masofa, diofant
tenglamalari, avtomashina ragami.

O’quvchilarni matematikaga qiziqtirish oson ish emas. Buning uchun maktab
va akademik litseylarda har xil matematik to’garaklar tashkil etmoq =zarur.
Vaholanki, ta’lim muassasalarida to’garaklar uchun soatlar ajratilgan. Agar
o’quvchi, hech bo’lmasa bitta masalani 0’zi mustaqil yechsa, u albatta, masalaning
yechimidan rohatlanadi va hech qachon esdan chigarmaydi. O’quvchida
matematikaga qiziqish uyg’otish uchun, ya’ni masalani 0’zi mustaqil hal etishni
o’rgatish uchun, darsni qiziqarli masaladan boshlamoq zarur deb hisoblaymiz.
Ammo, o’quvchiga qizigarli va oson hal bo’ladigan masalani topish unchalik ham
oson ish emas. Maktab matematikasi to’garaklari uchun ko’plab qo’llanmalar
yaratilgan va ularda gizigarli matematik masalalar juda yaxshi yoritilgan. Ammo
to’garaklarga kam soat ajratilganligi uchun ulardan foydalanish birmuncha
qiyinchilik tug’diradi. Shu sababli qgiziqarli masalalarni to’plash va ularni hal etish
yo’llarini o’rganish juda muhim hisoblanadi. Shunday masalalardan ba’zilarini
keltiramiz:

1. Sayr hagidagi masala.

- Mening oldimga ertaga kunduzi kiring, - dedi keksa doktor 0’z tanishiga.

- Minnatdorman. Men soat uchda chigaman, balki siz ham sayr qilishni
xohlarsiz, u holda o’sha vaqtda chiqing, yo’lning o’rtasida uchrashamiz.

- Siz mening gariya ekanligimni unutyapsiz, soatiga fagat 3 km yuraman, siz
esa yoshsiz, sekin yurganizda ham soatiga 4 km o’tasiz.

- To’g’ri. Men sizdan soatiga 1 km ortiq yurganim uchun, sizni tenglashtirish
uchun sizga shu 1 km ni beraman, yani chorak soat oldin chigaman. Yetarlimi?

- Siz tomondan bu juda iltifotlilar, -rozi bo’lishga shoshildi gariya.
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Yosh odam shunday qgiladi ham: uyidan soat chorakkam uchda chiqgdi va
soatiga 4 km tezlik bilan yurdi. Doktor esa rosa soat uchda chiqdi va soatiga 3 km
o’tdi. Ular uchrashgandan so’ng, qariya orqaga burildi va uyga yosh do’sti bilan
birgalikda ketdi.

Uyga gaytgandan so’ng yosh odam imtiyozli chorak soati tufayli, umuman
olganda, u doktorga nisbatan ikki marta emas, balki to’rt marta ko’p masofa
o’tganini anglab yetdi.

Doktorning uyidan uning do’stining uyigacha bo’lgan masofa gancha?

Yechish: Ular orasidagi masofani X (km) deb belgilaymiz. Yosh odam

X
hammasi bo’lib, 2x yo’l o’tdi, doktor esa to’rt marta kam, ya’ni > yo’l o’tdi.

Uchrashguncha doktor 0’z o’tgan yo’lining yarmi, ya’ni 2 km yurdi, yosh odam esa

qolgan masofani, ya’ni % km ni 0’tdi. Yo’lning 0’z qismini doktor % soatda, yosh
odam esa f_; soatda o’tdi, shu bilan birga bilamizki, u yo’l doktorga nisbatan 411
soatga ko’proq bo’lgan.

Quyidagi tenglamani yechamiz.

X x_1

16 12 4

bu yerda x=2,4 km.

Yosh odam uyidan doktorning uyigacha 2,4 km.

2. Diofant tenglamalariga keltiriladigan masala. Siz do’kondan sotib olgan
buyumingiz uchun 19 so’m to’lashingiz kerak. Sizda faqat uch so’mlik, sotuvchida
esa fagat besh so’mliklar bor. Shunday pullar bo’lganida siz sotuvchi bilan
hisoblasha olasizmi va ganday?

Masalaning savoli shundan iboratki, siz sotuvchiga qancha uch so’mlik berib
va qaytimiga besh so’mliklar olib 19 so’m to’lashingiz kerak. Masaladagi
noma’lumlar ikkita: uch so’mliklar soni x va besh so’mliklar soni y. Ammo fagat

bitta tenglama tuzish mumkin: 3x-sy =19

Garchi ikki noma’lumli bitta tenglama cheksiz ko’p yechimga ega bo’lsa ham,
lekin avvaldan ularning orasidagi bog’lanish ma’lum emas Mana shuning uchun
algebra shunga o’xshash “anigmas” tenglamalarni yechish metodlarini ishlab chiqdi.
Ularni algebraga kiritish xizmatlari bu fanning birinchi Yevropa vakili, gadimgi
mashhur matematik Diofantga tegishli, shuning uchun bunday tenglamalar diofant
tenglamalari deb ataladi.
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Yechish:Keltirilgan misolda bunga o’xshash tenglamalarni qganday
yechilishini ko’rsatamiz. Bu yerda s3x-sy=19 tenglamadagi X va y ning
giymatlarini bunda x va y - butun va musbat sonlar ekanligini bilgan holda topish
kerak.

Koeffitsenti kichik noma’lumni, ya’ni 3X hadini yakkalaymiz; bu holda
quyidagini olamiz:

3x=19+5y, bu yerda X:19+T5>':6+y+1+32x

X, 6va Y - butun sonlar bo’lgani uchun, tenglik ham butun son bo’lgandagina

to’g’ri bo’ladi. uni t bilan belgilaymiz. u holda x=6+y+t, bunda {_1*2Y va
3

: . 3
demak, 3t =1+2y =3t —1. Bu tenglamadan y ni topamiz y = > =t+ 5

Y va U butun sonlar bo’lgani uchun, :1 ham biror butun son bo’lishi kerak.

Shunday qilib, y=t+t, Shu bilan birga tlz% bu yerda 2t, =t-1 wva

t =2t, +1. qiymatlarni avvalgi tengliklarga qo’yamiz:
y=t+t =(2t, +1)+t, =3t +1,
X=6y+t=6+(3t +1)+(2t, +1)=8+5t,.
Shunday qilib, X va Y uchun quyidagi ifodalarni topdik:
X=8+05t,,
y=1+3t,.
X va Y sonlarni bilamizki, ular nafagat butun, balki musbat hamdir, ya’ni 0
dan kattadir. Demak,

8+5t, >0,
1+3t, >0.
Bu tengsizliklardan quyidagilarni topamiz:
5t1 > —8 Va. tl > _2!

1
gtl >—1 va tl >_§
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Shu bilan t; kattalik chegaralanadi; u (_ %} dan katta (va, demak, turgan gapki,

8
"5 dan katta). Ammo, t; butun son, bundan xulosa gilamizki, uning uchun

quyidagi giymatlargina olish mumkin:
t, =01 2 3 4.
X va Y ga mos keluvchi giymatlar quyidagilar:
X=8+5t =8, 13, 18, 23,...
y=1+3t, =1 4, 7, 10,...

Endi biz hagning qanday to’lanishi mumkinligini aniqladik:

Siz 8 ta uch so’mlik to’laysiz va qaytimiga bitta 5 so’mlik olasiz:

8-3-5=19

yoki 13 ta uch so’mlik to’laysiz va qaytimiga 4 ta 5 so’mlik olasiz:

13-3—-4-5=19 va hokazo.

Nazariy jihatdan masala sanoqgsiz yechimlar gatoriga ega, amaliy jihatdan esa
yechimlar soni chegaralangan, chunki na xaridorda va na sotuvchida sanogsiz ko’p
pullar yo'q. Agar, masalada, har birida hammasi bo’lib 10 tadan 3 va 5 so’mliklar
bo’lsa, u holda haqni to’lash birgina usul bilan amalga oshiriladi: 8 ta 3 so’mlikni
berish va 5 so’m gaytim olish. Ko’ramizki, anigmas tenglamalar amaliy jihatdan
to’la aniq yechimlar juftlarini berishlari mumkin.

Berilgan masalaga gaytar ekanmiz, o’quvchiga mashq sifatida aynan xaridorda
fagat besh so’mliklar, sotuvchida esa faqat uch so’mliklar bor holatni ko’rib
chigishni taklif etamiz.

Natijada quyidagi yechimlar qatori hosil bo’ladi:

x=5,8, 11,,...

y=2, 7, 12,...
Hagigiatdan ham,

5:-5-2-3=19,

8.-5-7-3=19,

11.5-12-3 =19,

Bu natijalarni biz asosiy masalaning tayyor yechimidan oddiy algebra usulida
foydalanib olishimiz ham mumkin edi. Chunki besh so’mliklarni berish va uch
so’mliklarni olish, bu manfiy besh so’mliklarni olish va manfiy uch so’mliklarni
berishning o’zidir, u holda masalaning yangi usuli biz asosiy masalaga tuzgan
tenglamaning 0°zi bilangiga yechiladi:

3x—5y =19,
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Ammo endi Xva Y ga manfiy sonlar bo’lgan shartda.
Shuning uchun x=8+5t;, y=1+3t,

Tengliklardan biz, X<0 va Yy <0 ekanligini bilgan holda

8+05t, <0, 1+3t, <0 ni keltirib chigamiz va, demak,
8
L, <——.
1 < 5
t, =—2,—3,—4, va h.k. deb olib, biz oldingi formulalardan X va Y uchun
quyidagi giymatlarni hosil qilamiz:

t, =—-2,-3,-4,
X=-2,—7,-12,
y =-5-8,-11.

Yechimlarning birinchi jufti X=-2,y=-5 shuni bildiradiki, haridor
“minus” 2 ta uch so’mlik to’laydi va 5 ta besh so’mlik to’laydi va gaytimiga 2 ta uch
so’mlik oldi. Xuddi shunga o’xshash tarzda qolgan yechimlarni tushuntirish
mumkin

3. Avtomashina ragami hagidagi masala. Shahar bo’ylab sayr gilayotib, uch
matematik talaba avtomashina haydovchisining yo’l harakati qoidasini qo’pol
buzganini ko’rib qolishdi. Mashina tartib ragamini (to’rt xonali) hech bir talaba eslab
golmadi, ammo matematik bo’lganlari uchun ularning har biri bu to’rt xonali
sonning biror 0’ziga xos xususiyatlarini eslab goldi. Talabalardan biri birinchi ikkita
ragam bir xil ekanligini, ikkinchisi esa keyingi ikkita ragam bir xil ekanligini esladi.
Va, nihoyat uchinchisi bu to’rt xonali aniq kvadrat ekanligini tasdigladi. Bu
ma’lumotlar asosida mashinaning tartib ragamini bilib olish mumkinmi?

Yechish: Qidirilayotgan sonning birinchi (va ikkinchi) ragamini a bilan,
uchinchisini (va to’rtinchisini) D bilan belgilaymiz. U holda bu son quyidagiga teng
bo’ladi:  1000a +100a+10b +b =1100a+11b =11(100a +b)

Buson 11 ga bo’linmaydi, shuning uchun ham (aniq kvadrat bo’lganida) u 11°
ga ham bo’linadi. Boshqgachasiga aytganda, 100a+b son 11 ga bo’linadi. 11 ga
bo’linuvchanlikning yuqorida ikki belgisidan birini qo’llab, @+b ning 11 ga
bo’linishini topamiz. Ammo bu a+b=11 ekanligini bildiradi, chunki a, b
ragamlarning har biri 10 dan Kichik.

Aniq kvadrat bo’lgan sonning oxirgi O ragami fagat quyidagi giymatlarni
gabul gilishi mumkin: 0, 1, 4, 5, 6, 9.
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Shuning uchun 11-D ga teng bo’lgan @ ragami uchun quyidagi mumkin
bo’lgan ragamlarni topamiz: 11, 10, 7, 6, 5, 2.

Birinchi ikkita giymat yaroqgsiz va quyidagi imkoniyatlar goladi.

b=4 b=5Db=6, b=9, a=7,a=6,a=5a=2

Ko’ramizki, avtomashina tartib ragamini quyidagi to’rt son orasidan qidirish
kerak: 7744, 6655, 5566, 2299.

Ammo oxirgi uchta son aniq kvadrat emas: 6655 soni 5 ga bo’linadi, lekin 25
ga bo’linmaydi; 5566 soni 2 ga bo’linadi, ammo 4 ga bo’linmaydi; 2299=121-19
soni ham kvadrat emas. Fagat 7744 =882 qgoladi; u masala yechimini beradi.

Bunday masalalar o’quvchilarda  matematikaga qiziqishni yanada orttirishi
bilan ahamiyatlidir.
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QIZITILISH PROSTESIDA KUZATISH MASALASI.
Kamonoea A.

JDPI Matematika o qitish metodikasi kafedrasi.
Annotasiya:Ushbu maqolada bir jinsli cheksiz plastinka gizdirilishinin
garaymiz. Bunda issiglik targalishini funksiya bilan aniglaymiz. Berilganfunksiya
uchun chegaraviy masala hosil bo’lib echimga ega bo’ladi.

Qalit so’zlar. Bir jinsli, cheksiz,plastinka, galinlik , sterjen.

Bir jinsli cheksiz plastinkani gizdirilishini garaylik. Uning qalinligi s =1
bo’lsin. Plastinkaning boshlang’ich temperaturasi u(t) va gizdirishni galinlik s
bo’ylab garaylik. Bu holda prostessni sterjenga qarash etarli. U plastinka bo’ylab
orthogonal joylashga bo’ladi. [1] Issiqlik tarqalishi qalinlik bo’ylab x(0 < x < 1)
vavaqt t(0 <t <t) gabog’liq bo’lsin. Demak issiqlik tarqalishi T (x, t) funksiya
bilan aniglanadi. Bu funksiya [T = [0,1] X [0, t] ] to’g’ri to’rtburchakda aniglanadi.
t > 0 - fiksirlangan son. Issiglik targalishi

OT (x,t) a 02T (x,t)
at dx2

1)

Bu erda a — temperatura o’tkazish koeffistienti. Sterjen chetlarida quyidagi
shartlar aniglangan.

AZCE = q[u(t) - T(1, 0)] @)
or (0,t)
AT = O, tE[O, ﬂ

A - issiqlik o’tkazish koeffistienti. « - gizituvchi muhit va plastinka tamoni
issiglik almashinishi koeffistienti. Sterjenning x = 0 nugqtasi izolyastiyalangan.
U (t)Qizituvchi muhim temperaturasini boshgaruvchi funksiya deb ataymiz.

(1), (2) sistema yagona echimga ega bo’lishi uchun T (x,0) yoki T (x,t), T' (x,t)

lar mavjud bo’lishi lozim. Biz bu masalani echimini komponentasi (proeksiyasini

AT (x,t)
dx

topish orgali hal gilamiz). Bizdan ni topish talab qilinsin.

Faraz qgilaylik issiglik targatuvchi sterjenni biror x = x nuqtasida datchik
qo’yilib uni o’ylang qgiymati uchun shu nuqtadagi issiqlik o’zgarishini aniqlasin.

y=T(x1) )
Faraz qgilaylik g(x) € €(0,1) bo’lib u g;(x) bazisni tashkil gilsin.
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Bu erda q;(x) Fur’e qatoriga yoyilishi aniq. Demak a; larni Fur’e
koeffistiyanti sifatida a; ni L,(0,1) elementi sifatida garaymiz va uni

a; = [ T2 q(0)d () (@)

ko’rinishida aniglash mumkin. Navbatda (5) ni aniglash bilan shug’ullanamiz. Uni
k(t), p(t) - hozircha noma’lum funksiyalar yordamida quyidagicha aniqlaymiz.
Kuzatish masalasi texnikasi [2,3] ga ko’ra

zq = [y T2 q(0)d(x) = [ k() - y(©) + @(0) - u(®)] dt (5)

Bu erda k(t),(t) lar L,(0,t) da aniglangan noma’lum funksiyalar.
Natijada [5] ga ko’ra qo’shma operator hosil gilamiz.

a‘l’+ £ =0; (x,t) €(0,1)x (0,£) Y(x 0 =0, xe€[01]

"’“’;)‘C”)_o te0f, pxtl=022+%yn=-""xe1]

Demak bu erda y(x, t) funksiya uchun chegaraviy masala hosil bo’ladi.

Bu sistema ba’zi K (t) lar uchun echimga ega bo’lsin . Natijada (5) dan

aa
u(t) o(t) - 777[1 (1,¢)dt

\HI

Demak (5) ni bajarilishi uchun (1)-(3) bog’lanishlar va ixtiyoriy u(t) uchun
p(®) — 22y (1,0) ©
Tenglikni bajarilishi etarli.

Teorema: (5) tenglikni o’rinli bo’lishi uchun (1)-(3) bog’lanishlarda (6)-(7)
chegaraviy masalani echimi mavjudligi etarli.

Adabiyotlar.

l.bytkoBckuii  A.T. Teopuss ONTUMAIBHOIO YHOPABICHUS CUCTEMaMH C
pacrpenenéHHbIMu napamerpamMu M, 1965 .

2. Kpacosckuii H.H Teopus ynpasnenus nsuxenneM M, 1968.

3.Kupun H.E Meroapl mnocieqoBaTeabHbIY OIEHOK B 3ajarajl ONTUMH3ALUH
yIpaBJisiHbIX cucteM M, 1975
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HarpeBa BoImpockl BEIYECIUTENBHON U MPUKIAJHON MaTeMaTHKa BbIIl 84-59 ctp.
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ALGEBRANI HAMKORLIKDA O’QITISH METODLARI ASOSIDA
TALABALARNING KOMMUNIKATIV KOMPETENSIYALARINI
RIVOJLANTIRISH

Xolmatova Shoira Axrorovna
Jizzax Davlat Pedagogika Instituti
1-kurs magistranti

Annotatsiya: Umumiy o’rta ta’lim maktablari algebra fani o’qituvchilarining
zamonaviy innovatsion pedagogik texnologiyalari va magbul metodlardan
foydalanish kompetentsiyalarini rivojlantirishdan iborat.

Kalit so’zlar: Pedagogik texnologiya, interfaol metod, kommunikativ
kompetensiyalar, dars jarayoni, ko’nikma va malaka, metod va vositalar

Pedagogning vazifasi matematika fanini o’qitishning zamonaviy texnologiya
va metodlari bilan tanishtirish hamda amalda qo’llash ko nikmalarini shakllantirish
orqali ta’lim samaradorligini ta’minlashdan iborat. Algebra fanini rivojlantirishda
quyidagilar muhim omil hisoblanadi:

o Algebra fani o’qituvchilarining zamonaviy pedagogik texnologiyalari va
metodlar haqidagi bilim, ko ’nikma va malakalarini rivojlantirish;

o Algebra fani o’qituvchilarida dars jarayonida samarali metodlarni qo’llash
ko 'nikmalarini shakllantirish.

Pedagogik texnologiya o‘z mohiyatiga ko‘ra sub’ektiv xususiyatga ega.
Qanday shakl, metod va vositalar yordamida tashkil etilishidan qat’iy nazar
texnologiyalar:

e pedagogik faoliyat samaradorligini oshirishi;

® 0 'qituvchi va talabalar o ‘rtasida o ‘zaro hamkorlikni garor toptirishi;

e talabalar tomonidan o ‘quv predmetlari bo ‘yicha puxta bilimlarning
egallanishini ta’minlashi;

e talabalarda mustaqil, erkin va ijodiy fikrlash ko ‘nikmalarini
shakllantirishi;

e talabalarning oz imkoniyatlarini ro ‘yobga chiqara olishlari uchun zarur
shart-sharoitlarni yaratishi;

e pedagogik jarayonda demokratik va insonparvarlik g ‘oyalarining
ustivorligiga erishishni kafolatlashi zarur.
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Pedagogik texnologiyalardan majburan foydalanish mumkin emas. Aksincha,
tajribali pedagoglar tomonidan asoslangan yoki ular tomonidan qo‘llanilayotgan
ilg‘or texnologiyalardan maqsadga muvofiq foydalanish bilan birga, ularni ijodiy
rivojlantirish magsadga muvofiqdir.

Bugungi kunda bir gator rivojlangan mamlakatlarda o‘quvchilarning o‘quv va
jjodiy faolliklarini oshiruvchi hamda ta’lim-tarbiya jarayonining samaradorligini
kafolatlovchi pedagogik texnologiyalarni qo‘llash borasida katta tajriba to‘plangan

Hamkorlikda o’qitishning asosiy g’oyasi — o’quv topshiriglarini nafaqat
birgalikda bajarish, balki hamkorlikda o’qish o’rganishdir.

Hamkorlikda o’qitish har bir o’quvchini kundalik qizg’in aqliy mehnatga,
jjodiy va mustaqil fikr yuritishga o’rgatish, shaxs sifatida onglilik, mustaqillikni
tarbiyalash, har bir o’quvchida shaxsiy qadr qimmat tuyg’usini vujudga keltirish, 0’z
kuchi va qobiliyatiga bo’lgan ishonchni mustahkamlash, tahsil olishda mas’uliyat
hissini shakllantirishni ko’zda tutadi.

Hamkorlikda o’qitish texnologiyasi har bir o’quvchining tahlil olishdagi
muvafaqqiyati guruh muvafaqgiyatiga olib kelishini anglagan holda mustagil va
sidqidildan aqliy mehnat qilishga, o’quv topshiriglarini to’liq va sifatli bajarishga
0’quv materialini puxta o’zlashtirishga zamin tayyorlaydi.

Kichik guruhlarda hamkorlikda hamkorlikda o’qitish.

Bu yondashuvda kichik guruhlar 4 ta o’quvchidan tashkil topadi. O’qituvchi
avval mavzuni tushuntiradi, so’ngra o’quvchilarning mustaqil ishlari tashkil etiladi.
O’quvchilarga berilgan o’quv topshiriqlari 4 qismga ajratilib, har bir o’quvchi
topshirigning ma’lum qismini bajaradi. Topshiriq yakunida har bir o’quvchi o’zi
bajargan qism yuzasidan fikr yuritib, o’rtoqlarini o’qitadi, so’ngra guruh a’zolari
tomonidan topshirig yuzasidan umumiy xulosa chiqariladi.

O’qituvchi har bir kichik guruh axborotini tinglaydi va test savollari yordamida
bilimlarni nazorat qilib baholaydi.

O’quvchilarning kichik guruhlardagi o’quv faoliyati o’yin (turnir, musobaqa)
shaklida, individual tarzda ham tashkil etilishi mumkin.

O’qituvchi va o’quvchining hamkorlikdagi faoliyatiga doir tadqiqotlarda
asosiy e’tibor 0’zaro munosabatning rivojlanishini o’rganishga qaratiladi, o’qitishni
guruhli tashkil gilish jarayoni bayon gilinadi.
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O’zaro hamkorlikning muhim omili va o’quvchilarning o’zaro munosabati
xususiyatini belgilovchi asos o’qituvchi bilan o’quvchi hamkorligining shakllaridir.
Hamkorlikdagi o’quv faoliyati o’qituvchi va o’quvchi munosabatlarining va
birgalikdagi xatti-harakatlarining alohida turidirki, u o’zlashtirish ob’ektini, bilim
faoliyatining barcha qismlarini qayta qurishni ta’minlaydi.

Hamkorlikdagi o’quv faoliyatining maqsadi o’zlashtiriladigan faoliyat va
birgalikdagi harakatlar, munosabat va mulogotning boshgarish mexanizmini
yaratishdir. Hamkorlikdagi faoliyatning mahsuli o’quvchilar ilgari surgan yangi
g’oyalar va o’zlashtirilayotgan faoliyatning mohiyatiga bog’liq magsadlar va
sheriklikdagi shaxs pozitsiyasini boshqarish istaklarining yuzaga kelishidir.

Hamkorlikdagi faoliyat usuli deganda, o’qituvchi bilan o’quvchining
birgalikdagi hatti-harakatlarining tizimini tushunish kerak. Bunday xatti-harakat
o’qituvchining o’quvchiga ko’rsatadigan yordamidan boshlanadi;

O’quvchilarning faolligi asta-sekin o’sib borib, butunlay ularning o’zi
boshgaradigan amaliy va aqliy harakatiga aylanadi; o’qituvchi bilan o’quvchi
o’rtasidagi munosbata esa sheriklik pozitsiyasi xususiyatiga ega bo’ladi.

Interaktivlik — o’qituvchi va o’quvchining o’zaro ta’siri. Hamkorlik faoliyatini
takomil bosqichiga o’tish jarayonida o’zaro ta’sir o’tkazish harakatini baholashdan
0’z-0’zini baholash darajasiga ko’tarilishi sodir bo’ladi. Ushbu jarayon hamkorlik
dinamikasidan dalolat beradigan eng muhim omillardan biri vazifasini o’taydi.

1.Hamkorlikda o*qitish mashg‘ulotlari shakllari

Hamkorlikda o‘qitish texnologiyalari pedagogik jarayonni takomillashtirish,
uni bola shaxsiga yo‘naltirishga asoslanganligi. [jodkor shaxsni shakllantirishga
yo‘naltirilgan ijodiy muhitni yaratish, ta'lim sifati va samaradorligini oshirishga
xizmat qilishi.

Hamkorlikda o*qitish mashg‘ulotlarining asosiy jarayonlari: hamkorlikda fikr
almashish, suhbat, tahlil, munozara, muzokara, amaliy vazifalar bajarish, masalalar
yechish va boshgalar.

Hamkorlikda o‘qitish mashg‘ulotlarining tashkiliy shakllari: tarbiyachi - bola,
tarbiyachi- kichik guruh, tarbiyachi - katta guruh, kichik guruh - kichik guruh, kichik
guruh — bola va boshgalar.

Bolalarni hamkorlikka o‘rgatish, ularning tarbiyachi bilan va o‘zaro ham fikr
bo‘lishlariga erishish:
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2. Hamkorlikda o‘qitish mashg‘ulotlarining turli shakllarini tayyorlash va
amalda qo‘llash mashqlarini bajarish

Har bir tinglovchi ayrim turdagi hamkorlikda o‘qitish mashg‘uloti o‘quv
materiallarini amalda qo‘llash uchun tayyorlashini tashkil qilish. Tinglovchilar o‘z
mutaxassisligi bo‘yicha o‘zlari tanlagan mavzudagi darsni eng magsadga muvofiq
hamkorlikda o‘qitish turlarida foydalanib o‘tkazish yuzasidan mashg’ulotlarni
tayyorlaydilar va uning asosida guruh ishtirokida shu mashg‘ulotni qisqa bayon qilib
beradilar va tegishli muhokama o‘tkaziladi.

Shunday qilib Algebra darslarida hamkorlikda o’qitish, didaktik masalalarning
0°‘z yechimlarini topishi milliy dasturni ro’yobga chigarishning muhim bosqichidir.
Agar pedagog qo‘lida bilimga chanqoq talabalar, fan magsadiga mos mazmun-
dastur, qo‘llanma, darsliklar mavjud bo‘lsin u didaktik jarayonni muvaffaqiyatli
amalga oshirish uchun bilish faoliyatini tashkiliy shakllaridan samarali foydalanib
yangi pedagogik texnologiyani amaliyotga izchil va ketma ket joriy etish mumkin.

Foydalanilgan adabiyotlar ro’yxati:

1. Capanues .. MeTtonuka oOyueHus MaTeMaTHUKU B CpeHEN miKoise. - M.:
“IIpocsemienue”, 2002

2. O’quvchilarning savodxonligini baholash bo’yicha xalgaro tadgiqot dasturi
hagida go’llanma. O’zbekiston Respublikasi Vazirlar Mahkamasi huzuridagi
Ta’lim sifatini nazorat qilish inspektsiyasi. Toshkent, 2019.

3. Mycnumor H., Ba Gomkamap. KacO TabauMu YKUTYBUMJIAPUHUHT KacOWi
KOMIIETEHTJINTUHA IIAKJJIAHTUPUII TexHodoruscu. TomkeHT, «®PaH Ba
TexHojorusapy». 2013 i.
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MUHUMAJIBHBIE MOBEPXHOCTHY MOJYEBKJIUJIOBA
MMPOCTPAHCTBA R;.

K.p.m.gh. 3. Kypoonoe.,

LDicuzakckuii noiumexHudeckutl UHCmumym
II. ®ausynnaes.,

Jorcuzaxckuii 2ocyoapcmeenHulil neda2outecKuil UHCmumym
C. Kygonoukoe.

Jrcuzaxckuii 2ocyoapcmeenHulil neda2o2utecKull UHCmumym
Mazecmpanm 2 kypca
AHHOTanus: B naHHOW paboTe HW3ydyeHa MUHUMAJIbHBIE TMOBEPXHOCTU

1
IMMOJIYCBKIINIOBA TIPOCTPAHCTBA R3. I[OKaSaHO, 4TO MNUKIIMYCCKHUC ITOBCPXHOCTHU

SIBJISFOTCSI MUHUMAJIbHBIMH TIOBEPXHOCTSIMU TAIUICCBON TTOBEPXHOCTH.

KarouoBue ci1oBa: rajuiceBoil TOBEPXHOCTH, MUHUMAJIbHBIC TOBEPXHOCTH,
0Cc000H TMJIOCKOCTH, CEIJIOBBIMU IMOBEPXHOCTSIMH, HAJIOKEHHOTO MPOCTPAHCTBA,
CpEIHSISI KpUBU3HA.

N3BecTHO [1], 4TO B €BKIIMIOBOM MTPOCTPAHCTBE MUHUMAJIbHBIC TOBEPXHOCTH
ONPENIETSAIOTCS KaK TIOBEPXHOCTH C HYJIEBOH CpemHed KPUBU3HOH. OTH
TIOBEPXHOCTH HMMEIOT HAaWMEHBIIYI0 IUIOIMAIh CPEId MOBEPXHOCTEH ¢ OOmUMU
KpasiMH, KOTOPBIE SBIISIOTCS 3aIaHHBIM 3aMKHYTBIM KOHTYPOM.

MuHuMalbHbIe TOBEPXHOCTH TajliieeBa MPOCTPAHCTBA TaK JKe, KaKk B
€BKJIMIOBOM IIPOCTPAHCTBE, OINpENesieM KakK MOBEPXHOCTh CpeIHEH KPUBU3HEI,
KoTOpasi obparmaetrcst B Hylb. Torga umeeM N =0.

~ v ~ 1
Jlerko noka3aTh, YTO TOBEPXHOCTh C HYyJIEBOW cpefHel KpuBH3HOW B R,

& 9 1
o0JajaeT CBOMCTBOM MHHUMAJIBHON IMMOBEPXHOCTH B R;.
[Inomane MHHUMAIBLHONW TOBEPXHOCTH OyJIeT HAWMEHBIICH cpeau
o 1
HOBEPXHOCTEH ¢ 00IMM KpaeM B R;.

JlefiCTBUTENBHO, IPEATION0XKNM, 9YTO D —BbIyKi1as 00JacTh Ha MIOCKOCTH
obmero monoxenusi (t.e. Z=0) m o —rpanumna >Tou obOmactu. Paccmorpum

IIPOCTPAHCTBEHHYIO KPUBYIO ¢ , B3AUMHO OJHO3HAYHO IPOEKTUPYIOIIYIOCA HA « .
[Tnomans moBepxHoctu @ , 0IHO3HAYHO MPOEKTHPYIOMIasics Ha obacte D ¢ kpaem

o , BBIYUCIISIETCA IO (hopMmyJie

S :” G(u,v)dudv,
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rae G(u,v)- k03¢ hULMEeHT nepBoil kBaapaTuyHOU (popmel noBepxHocTH D . Tak

Kak oonacte D — BBIITYKJIasd, I[BOI\/’IHOI‘/,I HHTCTpAJI MOKXHO BBIYHUCIIMUTH C IMOMOIIBIO
IMOBTOPHBIX MHTCTPAJIOB, T.C.

b (Pz(a)
S :J'j'ﬁ/G(u,v)dudv:J. _[ G(u,v)dv [du.
D a| a(a)
:(a)
BripaskeHue J- G(u,v)dv- Ha mIockocTH X =U =CONSt xaeT AIMHY JyrH
o(a)

KPUBOH ¥, 00pa30BaHHOMN MEpPECEUCHUEM 0COOOM MIOCKOCTHU € 3aIaHHOM

MOBEPXHOCTHIO [2].
CrnenoBarenbHO, TUIONIAb MOBEPXHOCTU MPSIMO MPOMOPIHHUOHAIBHO JTHHE

JIyTW KPUBOU ¥ ; TaK KaK Kpail MOBEPXHOCTH ¢ MUMEET TOJBKO JBE OOIIHUE TOUKH C
MJIOCKOCTBIO X =CONSt, TO IJMHA KPUBOW «, COCIMHSIONIMM 3TH TOYKH, OyIeT

HAaMMEHBIIIEH TOrJa, KOrga ¢ SBISIETCS OTPE3KOM, COCAMHSIOIIUM 3TH TOYKH.
Kpome toro, koaddunuent N mnpomnopruoHaneH KpuBu3He KpuBoil y . PaBeHCcTBO

HYJIXO N O3HA4YaCT, YTO ) ABIIAACTCA OTPC3KOM.

3HAYUT, MUHUMAJIBHOCTD IUIOIIA/IN TOCTUTAETCS TOJBKO B 3TOM CJIyyae.
OTtcroia MOKHO CI€NaTh CIAEAYIOIIEE YTBEPKICHUE.

YrBepxaenne.  [{uknnyeckne MOBEPXHOCTU SBISIOTCS MHUHHMAalIbHBIMHU
NOBEPXHOCTSIMU TaJINIIEEBOI TOBEPXHOCTH.

N3BecTHO, YTO MUHUMAJIbHBIE TOBEPXHOCTU SABJISIOTCS  CEMJIOBBIMU
NOBEPXHOCTSIMU €BKJIWJI0Ba mnpocTtpaHcTBa [3]. CennoBble IMOBEPXHOCTH —
MIOBEPXHOCTH C OTPHUIATEIIbHOM IIOJHOW KpuBU3HOM. Ho B ranuieeBoM
MPOCTPAHCTBE MOBEPXHOCTHU C OTPULIATEIBHOM MTOJTHOW KPUBU3HOU PA3JICIISIFOTCSA Ha
JIBE KJIacca: CEJIOBBIE U IIUKIUYECKUE. Y CTAHOBIICH JIUIIB (DAKT, UTO [UKINIECKUE
NOBEPXHOCTH  SIBIIAIOTCA  MUHHMAJIbHBIMU  TOBEPXHOCTAMHM  TajliIeeBa
npocTpaHcTBa. [{uknnueckrne MOBEPXHOCTH SABISIOTCS MOJAKIACCOM IMOBEPXHOCTEN
C OTPULATEIIBHON NTOJTHON KPUBU3HOM.

AHJIOTHS HUKINYECKON MOBEPXHOCTU CEJJIOBBIM MOBEPXHOCTSAM €BKJIUI0BA
MIPOCTPAHCTBA MO3BOJISET NOCTABUTH CIEAYIOMIYIO 3a7a4y.

3apaya. Haiitu ycimoBue, Korja IUKINYECKAas MOBEPXHOCTh TalIMIIeeBa
MIPOCTPAHCTBA ABJISACTCS MUHUMAJIBHON IMTOBEPXHOCTHIO €BKJIM0BA IPOCTPAHCTBA.
[Ipn paccMoTpeHMH 3TOro BOIIPOCAa BOCHOJIB3YEMCS METOJIOM HAJIOKEHHOTO
MMPOCTPAHCTBA, T.€. MOBEPXHOCTh PACCMOTPUM OJHOBPEMEHHO B TAJIWIEEBOM U
€BKJIMJ0BOM IPOCTPAHCTBAX.
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JUia  ynobctBa pacCMOTpPUM  TOJIBKO —IOBEpXHOCTh F  ramumieesa
IIPOCTPAHCTBA, OJHO3HAYHO MPOEKTHPYIOIIYIOCS HAa  IUIOCKOCTh  OOMIETro
MIOJIOKEHUSI.

[TycTh moBepxHOCTh F 3amaHa ypaBHEHHEM

z="f(xY),(x,y)e Dc(xOy).

Torpa cpennsas kpuBu3Ha F , paccMaTpuBaeMol Kak MOBEPXHOCTbh B €BKIIMOBOM
MPOCTPAHCTBE, BBIUUCIAETCA 10 hopMyIie:

F F, F||F, F, F| |F, F, F

vy yz y XX Xz X XX Xy X

F, F, F|+|F, F, F|+|F, F, F

yz 2z zz

F F O |FR F, O] |FR F O
2H =1 AL @
F+F +F,

B Hamewm ciydae F(X, y,z): Z(X, y)— z=0.

yf{I/ITBIBaH JIPIHGIZ‘I&TOCTL HOBCpXHOCTI/I, NMECECM.
Fyy =0, FyZ =0, Fy =z, F,=0, F,=-1, F, =z,

I:xx = Zxx’ sz = 07 ny = ny'
[loncraBinss mony4eHHbIE MPOU3BOJIHBIE B (HOPMYITY (1) U IIpUpaBHUBAs K HYJIIO

CPEIIHIOI KPUBU3HY, MOIYYUM

%In Z, :In(zy—1)+lnc, ceR

1
Zy:C14/ZX+1, 20e c1:E

€2, — 2, +1=0. (2)
CiienoBaTenbHO, MPU BHIIOJHEHUH YCIOBUS (2) UKINYECKON MTOBEPXHOCTH

rajujieeBa MPOCTPAHCTBA COOTBETCTBYET MUHUMAJIbHAS MOBEPXHOCTh €BKIMAOBA
MIPOCTPAHCTBA.

3HAUUT, YTO HA HE OMOWIMYECKON TOYKE MOBEPXHOCTH E€BKIHUIOBA H
rajujieeBa MpoCTPAHCTBA COBIAIAOT.

Jlureparypsl.

[1]. bakensman W.A., Bepuep A.JI., Kantop b.E. Bpenmenue B
mud depeHnmaIbHy 0 TeoMeTpHio B 1iejoM. M., 1973. 440cr.
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[2]. A. ApteikbaeB., JI.JI. CokosioB. I'eomeTpus B IICJIOM B ILIOCKOM
npocTtpancTBe-BpeMeHu. Tamkent. “©AH”. 1991. 177cr.

[3]. O.K. Kyp6onos. [{uknnueckue NOBEpXHOCTH TajinjieeBa MPOCTPAHCTRA.
//'Y3MK, 2000, Ne2, cT51-57.
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TRIGONOMETRIK TENGSIZLIKLARNI ISBOTLASHGA VEKTOR
TUSHINCHASINING TADBIQLARI.
S. Quvondiqov.
Jizzax Davlat Pedagogika Instituti
2-kurs magistranti.
M. Egamqulova.
Jizzax Davlat Pedagogika Instituti
2-kurs magistranti.

Annotatsiya: Ushbu maqolada trigonometrik tengsizliklar  vektor
tushinchalari yordamida isbotlangan. Har ganday uchburchak ichki burchaklari
kosinuslarining eng katta giymati hamda shu uchburchak ikkilangan ichki
burchaklari kosinuslari yig’indisining eng kichik qiymatlari aniglangan.

Kalit so’zlar: vektor, ikkilangan burchak ko’sinuslari va sinuslari, gqavariq
to’rtburchak, garama — garshi tomonlar, ichki va tashqi chizilgan aylanalar,
to’rtburchak ichki burchaklari kosinuslari.

Ma’lumki, trigonometrik yoki algebraik tengsizliklarni isbotlashda ko’pincha
aynan bir jarayonni bir necha marta takrorlashga yoki bir necha marta belgilashlarga
to’g’ri keladi. Shu bosqichlardan to’g’ridan — to’g’ri o’tishda vektor tushinchasining
tadbiglari ko’pincha samarali natijalar beradi. Jumladan, quyidagi masalarni
keltirish mumkin.

1-masala. Agar berilgan A,B,C burchaklar uchun A+B+C=180" bo’lsa,
cosA+cosB +cosC < g tengsizlik o’rinli ekanligini isbotlang.

Isbot. O nugta ABC uchburchakka ichki chizilgan aylana markazi, A,B,,C,

lar esa shu aylananing uchburchak tomonlariga urinish nuqtalari bo’Isin. U holda
OA,0B,,0C, vektorlar yig’indisi

OA +OB, +OC, = x
bo’lsin. Agar, ABC uchburchak teng tomonli bo’lsa, x=0 bo’ladi [1], aks holda

_2 p—
X >0. Bundan esa

(OA +0B, +0C,)*>0
oxirgi tengsizlikning har ikkala tomonini kvadratlarga ko’taramiz. Bunda
‘OAI‘ :‘OBl‘ :‘OCl‘ =R ekanligini unutmaslik kerak. U holda,

3R? + 2R*[cos(B,OC,) + cos(C,0A) + cos(AOB,)| >0

Bu yerda, cos(BOC,)=-cosA dir chunki, OB, va OC, vektorlar radius vektor

sifatida AB va BC tomonlarga perpendikulyar.
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U holda Z(AB,O) = Z(AC,0)=90° bo’lib, ZA+2-90° + £(B,0C,) =360°, bundan
esa Z(B,0OC,) =180° — ZA. Oxirgi tengsizlikni har ikki tomonini kosinuslasak,

cos(£(B,0C,)) =cos(180° — ZA) =—cos A kelib chigadi. Huddi shu usulda
cos(£(C,0A)) =—cosB, cos(AOB,) =—cosC larni keltirib chigarish mumkin.

U holda 3R? —2R?(cos A+cosB +cosC)>0 cosA+cosB+cosC < g kelib chigadi.

Natija. Agar A B,C lar ixtiyoriy uchburchakning ichki burchaklari bo’lsa, u holda
har ganday uchburchak ichki burchaklari kosinuslari yig’indisi doimo 1,5 dan
kichikdir degan xulosaga kelamiz.

Bu masaladan foydalanib, quyidagi masalani osongina yechish mumkin. Agar

uchburchak ichki burchaklari A, B,C ikkilantirilsa, cosZA+cosZB+cosZC2—g va

uchburchak tomonlari a,b,c lar uchun a®+b’+c*<9R’ tengsizliklar o‘rinli
bo’lishini isbotlaymiz.

Faraz qilaylik, |AB|=c,|BC|=a,|AC|=b shuningdek, R-tashqgi hizilgan
aylana radiusidir. Odatdagidek, O nuqta tashqgi chizilgan aylana markazi va
04 -8 -

=R bo’lsin. Ma’lumki, uchburchkka tashqi chizilgan aylana

markazi, uning o’rta perpendikulyarlari kesishgan nuqtada bo’ladi [2],[3].

OA=0B ekanligidan, /A=/B bo’lib,
ZAOB + ZOAB + ZABO =180° = ~AOB =180° — 2- ZABO
cos(BOA) =cos(180° —(AOB)  kelib chigadi. Demak, cos(BOC)=cos2A,
cos(COA) =cos2B, lar o’rinlidir.
OA, OB va OC radius vektorlar yig’indisi

OA+0OB+0C = x
bo’lib, x=0 dir. Agar ABC uchburchak muntazam bo’lsa, X=0 bo’ladi. Oxirgi
tenglamani kvadratga ko’taramiz va munosabatga ko’ra X >0 dir.
U holda (OA+OB+0OC)?>0 ekanligidan
3R? + 2R*[cos(BOC) + cos(COA) + cos(AOB) | >0
hamda yuqoridagi munosabatlarni e’tiborga olsak,
3R* + 2R*(cos2A+€0s2B +c0s2C) >0

C0S2A+c0s2B+c0s2C > —g

kelib chigadi. Keltirilgan munosabatlardan quyidagi ajoyib natija kelib chigadi.
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Natija. Xar ganday uchburchak ichki burchaklari kosinuslarining eng katta giymati
1.5 bo’lsa, shu uchburchak ikkilangan ichki burchaklari kosinuslari yig’indisi
hamisha -1.5 dan kattadir. Endi
a’ +b’ +c* <9R?

ni isbotlaylik. Ikkilangan burchak kosinuslari

cos2A=cos’ A—sin® A=1-2sin’* A

c0s2B =cos’ B —sin’ B=1-2sin’B

c0s2C =cos’C —sin®C =1—-2sin’C
hamda ikkilangan burchak sinuslari sin2A, sin2B, va sin2C  ABC
uchburchakning ichki burchaklari sinuslari bo’lgani uchun hamda sinuslar
teoremasidagi sin A= i,sin B= l,sin C=-"larni etiborga olsak, ya’ni

2R 2R 2R
— a22+1_ b22+ CZZZ—E, a’+b%+c?<9R?

2R 2R 2R 2

Endi shu ikki masalani ixtiyoriy qavariq to’rtburchak uchun tadbiq qilamiz.
3-masala. ABCD ixtiyoriy gavariq to’rtburchak. (O,R) esa unga ichki chizilgan

1

aylana. ABCD qavariq to‘rtburchakning garama-garshi tamonlari kesishishidan
xosil bo’lgan burchaklar /M va £ZN lar bo’lsin.

U holda cosA+cosB+cosC+cosD+cosM+cosN <2 tengsizlikni isbotlaymiz.
Odatdagidek, O ichki chizilgan aylana markazi, A,B,,C,D, lar aylananing
to’rtburchak tamonlariga urinish nuqtalari bo’lsin. U holda xuddi oldingi
masaladagidek OA + OB, + OC, + OD, = x belgilash kiritsak, hamda

OA]-{08] {05 -5 -

e’tiborga olsak, oxirgi munosabatlarni kvadratga ko’tarib
(OA. + OB, +OC, +OD,)* >0
4R® + 2R?[cos( AOB, ) +cos(B,OC, ) + cos(C,0D, ) +
+cos( D,0A ) +cos(AOC, ) +cos(D,OB, ) >0
yuqorida ko’rdikki
cos(AOB,) =—cos A, cos(B,0C,)=-cosB,
cos(C,0D,) =—cosC, cos(D,0A ) =—cosD.

Bu munosabatlarni o’rinlariga qo’ysak,
AR’ +2R*(—cos A—cosB —cosC —cosD —cosM —cosN) >0

cos A+cosB+cosC+cosD+cosM +cosN < 2.
Tengsizlik isbotlandi.
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