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ILMIY-OMMABOP BO‘LIM

METOAUYECKHUE ITPOBJIEMBI ITPOBEJIEHU A
JIABOPATOPHOI'O ITPAKTUKYMA 110 ®U3UKE

P.X./Dcypaes. akaoemux AHPY3, 0.n.n, npogh. VsHUUIIH
H.Typoues. nayunviii compyonux V3HUUIIH, k.¢h-m.H.

Mazkur maqola kasb ta’limi yunalishidagi fizika ta’limida laboratori-
va amaliyotini elektronlashgan tarzda amalga oshirish xususiyatlariga
bag’ishlangan. Natur eksperimentdan uning kompyuter modeliga o ‘tish
Jjarayoni tahlil gilinadi. Elektron laboratoriya yordamida darslarni tash-
kil qilish va o ‘tkazish uchun o ‘quv materiallarini shakllantirish bilan
bog ‘lig muammolarni hal qilishning eng samarali usullari hagida ham
fikrlar bayon etilgan.

Tayanch so ‘zlar: laboratoriya dasturlarini o ‘rnatish, elektron o ‘quv
shakli, kasb-hunar ta’limi, o ‘quv materiallari, ilmiy alogalar.

The article deals with the peculiarities of teaching physics in the field
of vocational education in the implementation of electronic laboratory
practice. The article also analyzes the process of transition from full-scale
experiment to its computer model and determines the most effective ways
of solving issues related to the formation of methodological materials
for organizing and conducting classes using an electronic laboratory.

Key words: electronik laboratory practice, e-learning, vocational
education, methodological materials, inter-scientific relations.

Cmamus nocesaujena ocobeHHocmsam 0o0yueHus Qusuxu 6 obracmu
npogheccuoHanrbHo20 06pPA3068aHUs NPU Pearu3ayuu 1eKmpoHHO20
1abopamopHo2o npakmuxkyma. Ananuzupyemcs npoyecc nepexooa om
HAMYPHO20 IKCNEPUMEHMA K e20 KoMnbromepHot mooenu. Onpedensiiomcs
Haubonee 3pexkmugHvle Nymu peuleHusi ONPOCo8, CEA3AHHLIX C
Gopmuposarnuem mMemooudeckux mMamepuanios 0 OpeaHuzayuu u
npoGedenUs 3aHAMUL C NOMOWBIO 2NEeKMPOHHOU 1AO0PAMOPUL.
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Knroueswie cnosa: nabopamopnas npoepammHas yCmanosKa, eK-
mpouHas opma obyuenus, npogeccuonarbHoe 0opazosarue, yueoHo-
MeMOoOuYecKue Mamepuabl, MeJNCHAyYHble CE:3U.

AHanm3 psiia HayYHO-TIeIarOrMYeCKUX Iy OIMKAIUi TT0CIIEeTHHX JIET
MI03BOJISICT BBISIBUTH YCTOMYMBYIO TEHACHIHIO POCTA BHUMAHHS I1E/1aTr0-
ITMYECKOro CoO0IIeCcTBA K BOIIPOCAM pealn3aliii yueOHOro mpolecca rno
(u3MKe, OCHOBAHHOTO HAa CMEHE TPAIUIIMOHHBIX OMBITHBIX YCTAaHOBOK Ha
ANIEKTPOHHBIE HIMIUIEMEHTAIMN J1a00paTOPHBIX MpakTuKyMoB. [Tpomecc
3aMEIIeHUs, YACTUYHOTO WJIM TOJIHOTO, TPAJUIMOHHBIX (PU3NYECKUX
1a00paTOPHBIX YCTAHOBOK BBICOKOYPOBHEBHIMU KOMITBIOTEPHBIMH
MOJICJISIMH, B CBOCH CYTH, OCHOBBIBAECTCS] HA HECKOJIBKUX MTPEANOCHIIKAX.

B nepByto ouepenb, ciaeayeT OTMETHTh MOCTUHAYCTPHAIbHON
XapakTep 3TOro MpOoIecca, TO €CTh COBEPIIEHCTBOBAHUE TEXHOJIOTUM
o0ydYeHHs 3a CYET B3aMMOIPOHUKHOBEHHS CPEACTB BBIYMCIUTEIBLHON
TEXHUKHU U JIEMEHTOB (pyHAaMEeHTaJbHOU Hayku. JTOT (akTop
MIPOSIBIISIETCS] BO MHOTHX 00JIACTSAX TEXHUKU U COBPEMEHHON HAyKH, HO
10 CBOEH crieru(uKe MOy IriI 0COObIH MOTEHIINAI POCTA M HHTETPAIlN
B IIPO(eCCHOHANBHBIX 00Pa30BaTEIbHbBIX YUPEKACHUAX TEXHUIECKOTO
HalpaBJICHUs MOATOTOBKH (JIHMIIeW, KOJUIEKH, By3bl). OMHAKO
HaOJII0JJaeMBIil MIPOLECC 3aMEUICHUsI TPAIULIHOHHBIX (U3HYECKHUX
71a00paTOPHBIX YCTAHOBOK KOMITBIOTEPHBIMHU aHAJIOTaMH COACPKUT U P
Oornee TTyOOKHX MPEIOCHIIOK, UMEFOIINX C TOUKU 3peHHUsT 00pa30BaHUs
HeraTHBHYIO OKpacKy. OHO# n3 Hanbosee mparMaTHYHbIX MPEANOCHUIOK
MPEJCTABISACTCS aMOPTU3ALUS ANMapaTHBIX YCTAHOBOK, SIBJISIOIIASCS
CBOETO pojia KOCBEHHBIM JIPaiiBEPOM Pa3BUTHSI AIIEKTPOHHBIX CPEACTB
JIEMOHCTpAIMK (PU3NIECKOTO HKCIIEPUMEHTA ITPU HEBO3MOKHOCTH €TO
HaTypHOTO MPOBEJCHMUS.

HemanoBaxHBIM B BONPOCE KOMIBIOTEPU3ALNU JTAOOPATOPHOTO
NPaKTHKyMa 0 (pHU3KKe SBISETCS YBEITUUCHHUE TOTH CaMOCTOSTEIIbHON
paboTHl MIKOJBHUKOB, MEPEHOC YAacTH yueOHOro marepuana B
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KOHTPOJUPYEMYIO NUCTAHIIUOHHYIO (opmy oOyuenus. OmHakKo
CIIelyeT OTMETUTh, YTO HAPSAAY C YKa3aHHBIMU HETAaTUBHBIMU
bakTOpaMu CyLIEeCTBYET U PAJA MOJOXKHUTEIbHBIX MPEANOCHUIOK,
cpeau KOTOPBIX Hambosee 3HAYUTENbHOW C MPaKTHUYECKON TOYKHU
3peHHUs SBJISCTCS HAKOIUICHHBIM HAa JAaHHBIH MOMEHT MHOTUMHU
o0pa30BaTeIbHBIMU YUPEKICHUSIMU, OIBIT IPUMEHEHHS SJIEKTPOHHBIX
paboT B IMCTAaHIIMOHHOM OOYyYE€HUU Ha OCHOBE OHJIAH 00y4eHUsI.

EcTecTBeHHO, YTO MPAKTHUKA OMBITHON pabOTHI B 3JIEKTPOHHO-
JTUCTAHIIMOHHOM (hopmaTe TpeOyeT MepeoCMBICICHUS U aJanTanuu
METOIHMKH 3IEKTPOHHOTO 00yueHus B odraitH Gopme.

B cBsi3u ¢ 3TUM MOXHO cPOpPMYIIHPOBATH JIBE OCHOBHBIC 3aa4H,
BO3HHMKAIOIIHUE B MPOIECCE Mepexofa OT TPAAUIMOHHON (Pu3ndecKon
1abopaTopuu K €€ KOMIBIOTEPHOMY MOJEIEHOMY aHAJIOTY:

1. Peann3oBarh KOMIIBIOTEPHBIE HMHUTAIIMOHHBIC MPOTPAMMHBIC
YCTaHOBKH (TaK Ha3bpIBaeMoe (pr3ndeckoe mporpaMMHOE OOECIICUCHHE);

2. Co3naTh KOMMIEKC Y4eOHO-METONUUYECKHX MaTepualioB
(yueOHble, HH(OPMAILMOHHO-CIIPABOYHbIE TOCOOUS, KOHTPOJIbHO-
M3MEpUTENIbHBIE MaTepHalibl) 115l OpraHu3alliu, YIpaBIeHUs U KOHTPOJIS
00pa3oBaTeIbHBIM IIPOLIECCOM B AIEKTPOHHOHI PopMme.

[Tpy MOBEPXHOCTHOM PACCMOTPEHHUH MEpBas 3ajada, a UMEHHO
peaynzanus KOMIbIOTEPHBIX MMUTALMOHHBIX IPOTPAMMHBIX YCTaHOBOK,
SIBIISIETCS YMCTO TEXHUYECKOM. OTHAKO TaKOe MPEANOIOKEHHUE SBISETCS
OTYaCTH OINO0YHBIM. Bo- IepBBIX, 110001 KOMIUIEKC paboT T0IKEH 00-
Ja/1aTh TEXHUYECKOM U JIOTHYECKOM 3aBEPIICHHOCTHIO, TO €CTh CO3/1aBaTh
OILIYIIIEHHE PEATHHOCTH (PUZNIECKOTO IKCIIEPUMEHTA (TIPU BHITIOJIHEHUT
€ro B paMKax KOMITBIOTEPHOU MporpamMmbl). Bo- BTOPBIX, HEOOXOAUMO
o0ecrneynTh BO3MOKHOCTH CKBO3HOT'O BBITIONTHEHUSI pabOoT B AJIEKTPOHHOM
(dbopme 1o BceMy u3ydaeMoMy paszieny. DT0 3HAYUT, UTO MPH pa3paboTKe
MPOTPaAMMHBIX peaTu3aIiii JaOOPaTOPHBIX YCTAHOBOK CIIETYET yUECTh,
o KpaiftHe# Mmepe, aBa (akropa: yHHUPHUKAIMIO CPEACTB HHTEepdeiica
MPOTPaAaMMHOM yCTAaHOBKM M HACJIEICTBEHHOCTh (DYHKIIMI HATYPHBIX
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1a00paTOPHBIX YCTAHOBOK B MMHTAIMOHHBIX Mozensx. OueBUIHO,
4YTO AOCTATOYHO CJIOKHAs MpOorpaMMHas MOACJIb JEMOHCTPHUPYEMOT'O
(bu3nyeckoro mporecca JI0KHA UMETh IOCTYIHYIO U YPTOHOMHYHYIO
(dbopMy mpencTaBIeHUs T.€., COCPEIOTOUCHHBIN B MEPBYIO OYepenb Ha
(U3MUECKO CYyTH SKCIIEPHIMEHTA, a HEe Ha 0COOEHHOCTSX €T0 pealln3aliu
B KOMIIBIOTEPHOH (hopMme.

Cyry060 TeXHUYECKHM, OJHAKO HEMaJIOBa)XHBIM CBOWCTBOM
IMPOrpaMMHBIX YCTAHOBOK MOKET CJIIYKUTh MOAYJIbHOCTD ITPOIrpaMMHBIX
ANIEMEHTOB U MX IEPEHOCUMOCTD Ha pa3InYHbIe JOCTYITHBIE IPOrPaMMHO-
anmnaparaeie cpeactBa (IIK, MoOunbpHBIE yCTpOiicTBa, pa3NIUYHBIC
olepaloHHble cucTeMbl). Kak MOXKHO OTMETUTH 1O BHEIIHEMY BUAY
uHTepdeiica, 3IeMEHTH MPOrpaMMHON J1a00paTOpPHON yCTaHOBKHU
(reHepaTopbl HU3KOW YACTOTHI, OCHHILIOTPad)) OCHOBBIBAIOTCS Ha
HMUTAOUOHHBIX MOACIIIX, ITIOCTPOCHHBIX HA Oaze HaTYPHLIX arlrapaTHbIX
aHanoroB. CorjnacHo yKa3aHHOMY paHee MPUHIUIY MOCTPOCHUS
(bu3uYeckoil MporpaMMHON yCTaHOBKH, B UMUTHUPYEMBIX MPUOOpax
AOCTYIIHA PEryJIMPOBKa 3HAYUTCIBbHOT'O KOJHUYCCTBA MapaMCTpPOB
HaTypHBIX yCTaHOBOK. Hampumep, [1st reHepaTopoB 3TO 4acToTa, daza,
aMIUTUTYy[a CUTHAaja, MHOXXHUTENb YacTOThl U Tp., A ocuuuiorpada
AOCTYIIHBI PETrYJIMPOBKU OTACIbHBIX KaHAJI0B, CMCIICHUSA I/I306pa)KCHI/I$I,
BpeMeHHbIe mapameTpsl U T. 1. CreayeT 0COOEHHO OTMETHUTh, YTO
uHTepdeiic IMeKTPOHHON yCTaHOBKU 0a3upyercs Ha MpOrpaMMHON
KOM6I/IHaHI/II/I SJIEMCHTOB TPAJULIMOHHOI'O YIIPABJIICHUA YCTaHOBKOﬁ
(Hampumep, pyuKH PETyIUpPOBKH, TyMOJEpbI, yTallJIMBaeMble KHOIKHU
U T. I1.) U 0a30BbIX 3JEMEHTOB YINpPaBICHHUS OKHAMH, MOCTYIHBIMHU B
PacIpoOCTPpaHCHHBIX OIICPALMOHHBIX CUCTEMAX.

[Ipu »ToM Kaxkaasi cienyromias Mofesb J1abopaTOPHOTo IHUKJIA
HacyeayeT 0a30BbIC JEMEHTHI YNPABICHUS M pealu3alud Mprudopos
LECJIIMKOM, YTO ITO3BOJIACT HA ITPAKTHUKE COKPATHUTDL BPEMs, 3aTpaurBacMoOC
Ha M3yueHHre 0cOOeHHOCTEN QYHKIIMOHUPOBAHHSI PEaIbHOTO alapaTHOro
MakeTa, U ObICTpee MPUCTYNUTh K M3YyUCHUIO (HU3UUYECKON CyTH
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HCCIIeTyeMOTo sIBlieHUS. BepHeMcs K aHamu3y peleHus: BTOpoil 3a1auu
- CO3/1aHUE KOMITIEKca yueOHO-MEeTOIM4YeCKUX MaTepuaiioB. Pa3spaborka
TAKOTO KOMIUJIEKCA JJIs JIEKTPOHHOTOo (opmara nabopatopHOTO
NpakTUKyMa TpeicTaBiaseT co00il BaXXHYH 00pa3oBaTeIbHYIO
3a/auy, perIeHne KOTOPOH OCYIIECTBISIETCS B pPaMKaX MEKHAYYHBIX
HampaBleHUN QuU3nKHU, UHOOPMATUKU U TEXHUKH. Buiaenum psja
KPUTEPUEB OPUEHTAIIMU Ha AIMEKTPOHHYIO (popMy paOOTHI:

* ONMHCaHHWE HE TOJIBKO (U3MUECKON CyTH y4eOHOTO HCCIeloBa-
HUS, HO U COCTaBJIEHUE JIETaJbHOTO PYKOBOACTBa MO MHTepdeiicy u
KOH(UTYPAIIMOHHBIM BO3MOXKHOCTSIM MPOTPAMMHON MMHUTAIIMOHHON
YCTaHOBKH (OTIIMYMS OT HATypHOTO aHAJIoTa U T. 11.);

* pacmpeHue oobeMa 1adopaTopHOi PabOTHI 3a CUET YBEITHMUCHUS
KOJIMYECTBA BAPUAHTOB, BKITFOYAIOIIINX KOMOMHAIIMIO UCXOIHBIX yCIOBUN
1 (OPMUPOBAHUS WHIUBHUIYTBHBIX 33JIaHUH;

* UHTErpanus B IpOrpaMMHOM yCTaHOBKE CPE/ICTB KOHTPOJIS UHIU-
BUyaJIbHOU paboThI 1 BO3MOXKHOCTH POBEPKU 3HAHUH (TECTUPOBAHUE);

* COOMTIO/IEHNE €IMHOM (POPMBI OTYETHOCTH U CITOCOOOB IIPEJICTABIIC-
HUS pe3yJIbTaToB BHIIOJTHEHHON PaOOTHI C TOMOIIBIO IOCTYIHBIX CPEACTB
KOMITBIOTEPHO 00pabOTKM MOTYUYEHHBIX TA00OPATOPHBIX U3MEPECHHIA,

* CBOCBpEMEHHAas CHUHXPOHHM3ALUUS COAEpX)aHUSI ydyeOHO-
METO/MYECKOTO MaTepualia C COBEPIICHCTBOBAHWEM MPOTPAMMHBIX
MMUTAIMOHHBIX YCTAHOBOK;

* pa3MelleHue Marepuajga B Haubojee JTOCTYIMHOM 3JIEKTPOHHOMN
dhopwme.

Od4eBUIHO, YTO BBIMIOJIHEHHE MEPBOTO U3 YKa3aHHBIX KPUTEPHUEB
HEOO0XOAUMO AJs YCIEIIHOI0 B3aUMOJEHCTBUS C DJIEKTPOHHOU
YCTaHOBKOH (aHAJIOTMYHO W HATYPHOM aImapaTHOW YCTaHOBKE).

CoOnroaeHrne BTOPOTO KPUTEPHUS MO3BONSET 00CCHEYHUTH
WHAUBUYaTU3aIUI0 Tpomecca oOydyeHHs 3a CYET MPUCBOCHHS
3aIaHAK JUTsl KaKioro ooydaemoro. Kpome Toro, pacimpeHHbIH OaHK
WHIUBUIYaIbHBIX 33JaHUM ¥ HAJIWMYWE HEOTPAHUYEHHOTO JOCTyma K
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MPOTPAaMMHBIM YCTaHOBKaM MO3BOJISIET PEIIUTh BOMPOC peanu3aluu
(bpOHTATBHBIX JTA00OPATOPHBIX PAOOT, CHHXPOHH3HPOBAB TAKUM 00pa3oM
paboTy KaK OTJIEIbHBIX 00y4aeMbIX, TaK U, HAPUMED, Pa3THYHBIX TPYIIL.

WuTerpanus B mporpaMMHOM YCTaHOBKE CPEICTB MPOBEPKHU 3HAHUN
npeacTasisieT co00i OMH U3 MHCTPYMEHTOB, IIUPOKO UCTIONB3YEMBIX B
c(hOpMHUPOBAaHHBIX HA TAHHBI MOMEHT TPEOOBAHUSIX FOCYAapCTBEHHBIX
crangapToB. [IpeumymiecTBa HHTETpallUd CPEICTB TECTHPOBAHUS U
1a00paTOPHOI MPOrPAMMHOM YCTAHOBKH 3aKJIIOYAIOTCS B TIOBBIIICHUN
yA00CcTBa Mpoliecca KOHTPOJIS 3HAHUM 3a CYET OTCYTCTBUS HEOOXOIMMOCTH
HEMOCPEACTBEHHOTO Y4acTHs MPENoAaBaTesl.

Bomnpoc popmupoBanust equaoi (GOPMBI OTYETHOCTH SBISCTCS
BaXHOM 3a/1aueit 00y4YeHHUsl, TOCKOJIbKY CIIOCOOCTBYET palliOHAIN3ALNN
U CHUCTEMAaTH3allud CaMOCTOSATEIbHON paboThHI B Mpoliecce 0O0ydeHUsI.
Crnemyer OTMETUTH, YTO TPHU Pa3padOTKEe METOAMYECKOTO MaTephala
HEO0O0XO0MMO YIEIUTh 0C000€ BHUMaHHE HATIISIHOCTH (OpPMBI U
coziepkaHus ot4yera 1o padore. JJoOUTHCS 3TOTO BO3MOKHO Pa3IMYHBIMU
crocobamu. OgHAKO METOJI MOCIEA0BaTEIbHOTO IPUMEHEHUS €AMHON
CUCTEMBI U3MEpEHUs] U 00pabOTKH pe3yNbTaTOB dKCIIEPUMEHTA
MO3BOJISIET CPOPMHUPOBATH HABBIK TPAMOTHOTO O(hOPMIIEHUS TEXHUYECKOU
nokymeHrtanuu. [lo MEHEHUIO aBTOpPOB, Haubonee 3HPEKTUBHBIM
pelnieHrueM JaHHOTO BOIMpOca SBAsSETCs pa3padoTka mabioHa ¢
MIPUMEHEHHEM Pa3IMYHBIX ()OPM MIPEICTABICHUS JAHHBIX, TOTyUYEHHBIX
B pe3ynbTaTe (U3MUECKOTO IKCIEPUMEHTa, HAaIpUMep, MOCTPOCHHE
pPa3IUYHBIX TPaQUKOB 3aBUCUMOCTEH B CHUCTeMax KOMIBIOTEPHOMN
marematuku (Maxima, MathCAD, Wolfram Mathematica u 1. 1.),
(dbopmMupoBaHue TaOIUI] U3MEPEHUI U PACUETOB U T. 1.

OCHOBBIBasICh Ha PsiJIe€ UCCIIEJOBAHUMN, TPOBEACHHBIX 10 pa3padoTKe
METOIMYECKUX MATEPHAIOB MEPEeUeHb dJIEMEHTOB MOCOOUs yueOHO-
METOIMYECKOTO KOMIUIEKCA JJISi COMTPOBOXKICHUS 3IEKTPOHHOU (DOPMBI
71a00paTOpHOTO MPAKTUKyMa, OTBEYAIOIINX MEPEUYHCICHHBIM BBIIIE
KPUTEPHSIM, COACPIKUT CIIEAyIOIIee:
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* ONMCaHUE NMPOrPAMMHON UMUTAIIMOHHON YCTaHOBKH;

* TEOPETUYECKOE ONMCAHNE (PU3NUECKOTO SIBICHUS WIIH MTPOIECCa;

* ONMCAaHWE HATYPHOTO JIA0OpaTOPHOTO OOOPYIOBAHHSA U €TO
KOMIIBIOTEPHOTO aHAJIOTra;

* 0aHK BapHAHTOB WHAMBHUYaIbHbIX 33aHUH;

* TECTBl CAMOKOHTPOJIS ¥ 3a/1aHUs ISl CAMOCTOATENBHOM padoThI;

* (hopma oTyera;

* UHPOPMAILIMOHHO-CIIPABOYHbIE MaTepuabl (Tabnuubl, rpadukmy,
JMarpaMMBbl);

* CIICOK JINTEPATYPbI, CChIJIKM Ha HHTEPHET-PECYPCHI.

[lepeuucneHHble BbIIIE CTPYKTYpPHBIE BJIEMEHTHl yueOHO-
METOJUUYECKOI0 KOMILJIEKCa U NpuUMep GpOopMUPOBaHUSA ydeOHOIO
nocoous A peain3aluy EeKTPOHHOTO J1a00paTopHOro MPaKTUKyMa
no (u3uKe oTpakaeTr cruenupuKy npodeccHoHaTbHON MOITOTOBKH
U KOHCOJUAUPYET 3Tambl yueOHOro mnpouecca B COOTBETCTBHUH C
U3JI0)KEHHBIMU KPUTEPUSMHU.

B 3akiioueHue xorenoch Obl OTMETUTH, UTO B CHUJIy MHOTHX
CJIOKMBIINXCS OOCTOSITENBCTB MEPEXOJ] Ha IMEKTPOHHYIO (HopMy
71a00paTOPHOTO MPAKTUKYMA 110 (PU3UKE BUTUTCS HEUZOEKHBIM.
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MATEMATIKA JOZIBASI
KVADRAT TENGLAMA ILDIZLARINING TABIATI

N.Dilmurodov, A.Jabborov
Qarshi davlat universiteti

Magolada kvadrat tenglama ildizlarining sonlar o ‘qida joylashishi
o ‘rganilgan. Bunda ildizlarning berilgan ikkita songa nisbatan joyla-
shishining barcha hollari ko ‘rib chigilgan.

Tayanch so‘zlar: kvadrat funksiya, kvadrat tenglama ildizlari, sonlar
0 qi.

In the article the location of the roots of a quadratic equation on
the real axis is explored. All cases of location of the roots relative to the
given two numbers are considered.

Keywords: quadratic function, roots of quadratic equations, real axis.

B cmamve uccnedyemces pacnonoosicenue xopuei k6aopamuozo
ypaeuenuss Ha yucnogou ocu. Ilpu smom paccmompeHwvl 6ce ciyyau
PACNON0NCEHUS. KOPHEll OMHOCUMENbHO 08YX 3A0AHHbIX YUCEI.

Knroueswvie cnosa: keaopamuunas ¢ynkyus, KOpHU K8AOPAMHO20
VPasHeHUsl, YUCi08ds OCb.

Quyida biz kvadrat tenglama ildizlarining sonlar o‘qida joylashishini
o‘rganamiz. Ildizlarning joylashishi bilan bog‘liq masalalar oliy o‘quv
yurtlariga kirish testlarlda ham uchraydi.

Aytaylik, bizga x>+ px+q=0, p,qeR, keltirilgan kvadrat
tenglama, a,f € R (a <p ) sonlar berilgan bo‘Isin. Kvadrat teng-
lamaning ildizlarini X, va x, hamda qisqalik uchun y = x° + px+q
parabola uchining ab51ssasm1 x, bilan belgilaymiz: x,=(-p/2).

Teorema 1. Ushbu x° + px + g =0 kvadrat tenglama ildizlari
a < X,,X, < [/ munosabatni ganoatlantirishi uchun
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(i) a’+pa+q>0 (i) B>+PBp+q>0
(iii) p>* —4g >0 (ifil) a < x, < ¢q

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.

Isbot. Yetarliligi. y = Xt + px+q kvadrat funksiyani qaray-
lik. Ma’lumki, funksiya grafigi paraboladan iborat va uning tar-
moglari yuqoriga yo‘nalgan. Teoremaning (iii) shartiga ko‘ra funk-
siya ikkita x; va x, nollarga ega. Aniqlik uchun ularni x; <x,
deb olamiz. Bundan esa xe(xl;x2) bo‘lganda y(x)<0 hamda
X e(—oo;xl] vax e [x ;+00) bo‘lganda y x) >0.

Endi teoremaning iz), 11 Va(iiii ) shartlaridan funksiya nollari
uchun o <x, va f>x, munosabatni /|

|
Xg I

hosil qgilamiz. Demak, teorema shartlari
bajarilganda tenglamaning ildizlari uchun A A
o <X, <X, < # munosabat o‘rinli bo‘lar ]\i/ o
ekan (1-rasm). |

(1-rasm)

]

Teoremaning zaruriylik qismi 1-rasmdan
ravshan.

Teorema 2. Ushbu x° + px+¢ =0 kvadrat tenglama ildizlari
X, < a < x, < 3 munosabatni qanoatlantirishi uchun

(j) a*+pa+qg<0
(ij) B +pf+q>0

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.

Isbot. Yetarliligi. y = X+ px+q kvadrat funksiyani qaraylik.
Teoremaning (j) va ( ]]) shartlaridan ma’lumki, berilgan kvadrat
funksiya nollarga ega, ularni biz X, , x, bilan belgilaymiz. Aniqlik uchun
X, < X, bo‘lsin. Bundan kelib chigadiki, x € (xl;xz) shartni ganoatlan-
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tiruvchi barchax larda y(x) < (0 hamda x € (—OO;xl] va x € [x2;+oo)

shartni qanoatlantiruvchi barcha x larda y(x) > 0. Endi teoremaning
( J ) va ( ]]) shartlaridan funksiya nollari uchun x, <a <x, <f
munosabatlarni hosil qilamiz (2 -rasm).

|
Teoremaning zaruriylik qismi 2-rasmdan \ . x /i
0
ravshan. !

X, : < B
Teorema 3. Ushbu x° + px+qg=0 \/

kvadrat tenglama ildizlari & < x, < f <X, (-rasm)
munosabatni qanoatlantirishi uchun

(j) &’ +pa+q>0
(ii') B +pB+q<0

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.
Teorema 3 ham teorema 2 kabi isbotlanadi. Shuning uchun uni
mustagqil isbotlashni o‘quvchiga qoldiramiz. (3-rasm)

Teorema 4. Ushbu x>+ px+¢g=0 | /
! B

kvadrat tenglama ildizlari x, <a, x, > B~ * = A
munosabatni qanoatlantirishi uchun '

{3-rasm)

(1) a*+pa+g<0
(ll) B+ pB+g<0

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.
Isbot. Yetarliligi. y = x>+ px+q kvadrat funksiyani qaraylik.
Teoremaning shartlari va funksiyaning berilishiga ko‘ra funksiya ikki-

ta X, va x, nollarga ega. Aniqlik uchun ularni X; <X, deb olamiz.
Bundan esa x € (xl;xﬁ shartlarni qanoatlantiruvchi barcha x larda
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N.Dilmurodov, A.Jabborov. Kvadrat tenglama ildizlarining tabiati

y(x) <0 hamda x € (—oo;xl] va X € [x2;+oo) shartlarni qanoat-

teoremaning (l ) va (ll ) shartlaridan funksiya
nollari x, <@, X, > /3 munosabatlarni qa-
noatlantiradi (4-rasm). Teoremaning zaruriylik
qismi 3-rasmdan ravshan.

lantiruvchi barcha x larda y(x) > (0. Endi
\. ../

Teorema 5. Ushbu x” + px + ¢ =0 kvad-

rat tenglama ildizlari & va f sonlarning chap tomonida joylashishi
uchun

(v) &*+pa+q>0 (w) S +pBf+q>0

(vvv) p>—4g>0 (vvvv) X, <a

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.
Isbot. Yetarliligi: y = x* + px+q kvadrat funksiyani qaraylik.
Teoremaning (vvv shartiga ko‘ra bu funksiya ikkita x,, x, nollarga

ega bo‘ladi, Aniglik uchun ularni x, <x, deb olamiz. Bundan esa
X €(X,;X, ) shartlarni qanoatlantiruvchi barcha x larda y(x)< 0

hamda xe(-0;x] va x&[x,;+%)
shartlarni ganoatlantiruvchi barcha x larda
y(x) >0. Endi teoremaning (v),(vv)

===

|
va (vvvv) shartlaridan funksiya nollari X, :
uchun x,, x, <o, f munosabatni hosil YA E
qilamiz (4-rasm). Teoremaning zaruriylik (5-rasm)

sharti 5-rasmdan ravshan.

Teorema 6. Agar X~ + px+¢q =0 kvadrat tenglama ildizlari

ava 3 sonlarning o‘ng tomonida joylashishi uchun
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w) &’ +pa+qg>0

(
(ww) B+ pB+q>0
(Www) p’—4g>0

[=] P —

=l -——

1

(wwww) x, > f8 (6-rasm)

shartlarning o‘rinli bo‘lishi yetarli va zarurdir.

Teorema 6 ham teorema 5 kabi isbotlanadi. Shuning uchun bu
teorema isbotini keltirmaymiz va mustaqil isbotlash uchun o‘quvchiga
goldiramiz.

Mustaqil yechish uchun masalalar

1. a parametrning qanday qiymatlarida (a-3)x?-ax+2=0 tenglamaning
ildizlari -4 va 5 sonlari orasida yotadi?

2. a parametrning qanday qiymatlarida x*-(4a+3)x+a*-1=0 tengla-
maning ikkala ildizi ham 1 va 3 sonlaridan katta bo‘ladi?

3. k parametrning qanday qiymatlarida (2k-1)x’-kx+k-1=0 tengla-
maning ildizlaridan biri -2 sonidan kichik, ikkinchi ildizi -2 va -1 sonlari
orasida joylashadi?

4. m parametrning qanday qiymatlarida x*+(3m-2)x+2m-1=0
tenglamaning ildizlari -6 va 2 sonlaridan kichik bo‘ladi?

Adabiyotlar
1. Alimov Sh.A.va boshq., Algebra, Aniq fanlarga ixtisoslashtirilgan
maktablarning 8-sinfi uchun darslik, T., ”O’qituvchi” NMIU, 2018.
2. lopumrrevin [1.M.m np., ”3agaun ¢ mapamerpamu’, Kues, PUA
”Tekct”, 1992.
3. Slxoenes M.B.: Marepuansl mo matemaruke, MathUs.ru
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MATEMATIKADAN DARSDAN TASHQARI
MASHG‘ULOTLARDA O‘QUVCHILAR BILIMIDAGI
BO‘SHLIQLARNI BARTARAF ETISH TEXNOLOGIYASI

G.A. Sharipova.
Toshkent shahar Yashnobod tumani 156-maktab o ‘qituvchisi

Ushbu maqolada 6-sinf o ‘quvchilarining kasrlar mavzusini
o ‘rganishga doir bo ‘Igan bilimlaridagi bo ‘shliglarni dars va darsdan
tashqari mashg ‘ulotlar uzviyligi orgali bartaraf etish imkoniyatlari
hagqida fikr yuritilgan.

Tayanch so ‘Zlar: dars, darsdan tashqari mashg ‘ulot, bilim bo ‘shlig i,
to ‘g ‘ri kasr, noto ‘g ‘rikasr, aralash kasr, yozma ish.

This article discusses the idea of a way to fill in the gaps about frac-
tions in the knowledge of 6th grade students by combining classes in the
classroom and classes outside the classroom

Keywords: lesson, extracurricular activity, knowledge gaps, correct
fraction, incorrect fraction, mixed fraction, written work.

B amoii cmamve paccmompena udes nymu 60cnonneHuss npobenog
0 OpoDAX 8 3HAHUAX YYAWUXCS O6-X KIACCO8 NYMeEM COYemMaHus 3aHAMuUU
KAK 6 K1acce mak u 3aHsamuil 6He K1accd.

Knrwouesvie cnosa: ypok, snekiacchoe 3ansmue, npooeivi 8 3HAHUSIX,
npasuibias Opoodb, HeNPAasUIbHASL OPOOL, CMEUAHHASI OPODL, NUCMEHHAS
paboma.

Bugungi kunda yurtimiz pedagoglarining oldida turgan eng

muhim vazifalardan biri 2021-yilda umumiy o‘rta ta’lim maktablarida
o‘tkazilishi rejalashtirilayotgan xalqaro PISA testlariga o‘quvchilarni
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tayyorlash masalasi bo‘lib qolmoqda. Bu masalaning yechimi esa
0‘z navbatida o‘quvchilar bilimidagi bo‘shliglarni aniglash va ularni
muntazam to‘ldirib borishni taqozo etadi.

O‘quvchilar bilimidagi bo‘shliglarning paydo bo‘lishiga juda ko‘p
omillar jumladan, sinfdagi o‘quvchilar sonining ko‘pligi, berilgan
mavzuni o‘rgatish uchun dars mashg‘ulotlarining etarli emasligi, har bir
o‘quvchining matematika fanini o‘zlashtirishga bo‘lgan qobilyatining
turli xilligi ham bu kabi muammolarning kelib chiqishiga sabab
bo‘lmogda. Ayni shu magsadda darsdan tashqari mashg‘ulotlarni tashkil
etish va bu mashg‘ulotlar orqali o‘quvchilar bilimidagi bo‘shliglarni
muntazam to‘ldirib borish bugungi kunda har bir pedagogning oldida
turgan dolzarb vazifalardan biri hisoblanadi.

Quyida 6-sinf o‘quvchilarning kasrlar mavzusini o‘rganishga doir
bo‘lgan bilimlaridagi bo‘shliglarni dars va darsdan tashqari mashg‘ulotlar
uzviyligi orqali bartaraf etish imkoniyatlari haqida fikr yuritamiz.

Har xil mahrajli kasrlarni qo‘shish va ayirish, ko‘paytirish va
bo‘lish bobiga doir bo‘lgan o‘quv rejadagi 36 soat darslar tashkil qilib
bo‘lingandan so‘ng, o‘quvchilarning bu bob yuzasidan bilim, ko‘nikma
va malakalaridagi bo‘shliglarni aniqlash maqsadida nazorat darsi tashkil
qilindi. Nazorat darsida asosan o‘quvchilarning uyga vazifalarini hamda
dars davomida bajargan mustaqil ishlarini tekshirish jarayonida har
bir mavzu yuzasidan ko‘p sonli o‘quvchilar tomonidan yo‘l qo‘yilgan
xato va kamchiliklarni bartaraf gilish uchun yozma ish topshiriglaridan
foydalanildi. Yozma ish topshiriqlari quyidagicha ikki xil variantda
tuzilgan bo‘lib, har bir variant 4 ta savoldan iborat (1-jadvalga qaralsin):
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1-jadval
|N_01 - variant No2 - variant
1.Kasrlarni go ‘shing: 1.Kasrlarni qo ‘shing:
1 1
a)i+7l+2 a)3—3+5£+£
18 45 30

2. Kasrlarni ayiring 2. Kasrlarni ayiring:

035 35 3 a3t 2l
12 18 20 54 25 20
3.Ko paytirishni bajaring: 3. Ko ‘paytirishni bajaring:
a)gL. 3. 40 1 3 40
2 24 17 D5

4. Bo ‘lishni bajaring:
Q) 2i : IQ ; 16
81 54 9

4. Bo ‘lishni bajaring:

a) 3lz2l:£
36 24 121

Yozma nazorat ishi o‘quvchilarning har xil mahrajli to‘g‘ri, noto‘g‘ri
hamda aralash kasrlar ustida amallar bajarishga doir bo‘lgan bilim,
ko‘nikma va malakalaridagi bo‘shliglarni aniqlashga mo‘ljallangan
bo‘lib, uni o‘quvchilarga 40 daqiqa vaqt davomida yakka tartibda
ishlashlari uchun berildi.

O‘quvchilarning kasrlar ustida amallar bajarishga doir bo‘lgan bilim,
ko‘nikma malakalaridagi bo‘shliqlarni bartaraf etish uchun darsdan
tashgari mashg‘ulotlar o‘tkazish maqgsadga muvofiq.

1. Kasrlarni qo‘shish: Kasrlarni qo‘shishga doir bo‘lgan yozma
ish variantlaridagi 1-ko‘rinishdagi misollarni ishlashda o‘quvchilar
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tomonidan quyidagi xato va kamchiliklarga yo‘l qo‘yilganligi aniglandi.
Ya’ni ular kasrlarni qo‘shishda dastlab uning mahrajlarini bir xilga
keltirib olmasdan, mahrajini mahrajiga, suratini suratiga to‘g‘ridan-
to‘g‘ri qo‘shib qo‘yish kabi xatolikka yo‘l qo‘ygan. Masalan, o‘quvchilar
1-jadvalda berilgan Nel.1 misolning yechish jarayonini o‘z daftarlariga
quyidagi ko‘rinishda rasmiylashtirganlar:

Nel. Kasrlarni qo ‘shing: i + 7l + E
18 45 30
Yechish:
i+7L+E=i+7l+si:12+—4+7+3 :12E
18 45 30 18 45 30 93 93

O‘quvchilar tomonidan yo‘l qo‘yilgan yuqoridagi xato va
kamchiliklarni bartaraf etish maqsadida ularni kasrlarni qo‘shishga doir
bo‘lgan birinchi darsdan tashqari mashg‘ulotimizga jalb etdik. Dastlab bu
mashg‘ulotimizda o‘quvchilarga kasrlarni qo‘shishda ozlari tomonidan
yo‘l qo‘yilgan xatoliklari birma-bir izohlab berildi va bu misollarning
to‘g‘ri ishlanish yo‘li quyidagi ko‘rinishda bo‘lishi kerakligi tushuntirildi.

Masalan: 4 7153
Kasrlarni qo ‘shing: —+7—+—
18 45 30
Yechish:

4 7 153 4 7 3 4.5 7-2 3-3
—+T——+——= T—+5—= +7 +5 =
18 45 30 18 45 30 18-5 45-2  30-3
20+14+9 43

L LA )

=12+ —
90 43
Demak, berilgan misolning javobi 12% ga teng bo ‘ladi.

O‘quvchilarning kasrlarni qo‘shishga doir bo‘lgan bilimlarini yanada
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mustahkamlash maqsadida quyidagi misollar tuzib berildi va ular
o‘quvchilarga ishlatildi:

Quyidagi sonlarning eng kichik umumiy karralisini toping:

a) 35, 55, 45; b) 62, 74,212  c¢) 30, 45, 225

Kasrlarni go ‘shing:

)E @ 42 b) —— 1 21_54_& C)1_7+5i+286

35 55 45 62 74 212 30 45 225

2. Kasrlarni ayirish: Kasrlarni ayirishga doir bo‘lgan yozma
ish variantlaridagi 2-ko‘rinishdagi misollarni ishlashda o‘quvchilar
tomonidan quyidagi xato va kamchiliklarga yo‘l qo‘yilganligini
aniglandi. Ya’ni ular har xil mahrajli kasrlarni ayirishda bu kasrlarning
mahrajini bir xilga keltirmasdan, mahrajidan mahrajini, suratidan suratini
to‘g‘ridan-to‘g‘ri ayirib qo‘yish kabi xatolikka yo‘l qo‘ygan. Masalan,
o‘quvchilar 1-jadvalda berilgan Nel.2-misolning yechish jarayonini o‘z
daftarlariga quyidagi ko‘rinishda rasmiylashtirganlar:

Ne 2. Kasrlarni ayiring: 32 — 5_1 - i
54 25 20
Yechish:
gl S 3 g 1, 1 3 1=l=3 7

54 25 20 54 25 20 54-25-20 9

O‘quvchilar tomonidan yo‘l qo‘yilgan yuqoridagi xato va
kamchiliklarni bartaraf etish maqgsadida ularni kasrlarni ayirishga doir
bo‘lgan ikkinchi darsdan tashqari mashg‘ulotimizga jalb etdik. Bu
mashg‘ulotimizda dastlab o‘tgan mashg‘ulotimizda berilgan, kasrlarni
qo‘shishga doir bo‘lgan uyga vazifalar o‘quvchilar bilan birgalikda
muxokama qilinib tekshirib chiqildi. O‘quvchilarning o‘tilgan mavzuni
o‘zlashtirishdagi yutuglari ham e’tirof etib o°tildi. So‘ngra o‘quvchilarga
kasrlarni ayrishda o°zlari tomonidan yo‘l qo‘yilgan xatoliklari birma-bir
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izohlab berildi va misollarning to‘g‘ri ishlanish yo*li quyidagi ko‘rinishda
bo‘lishi kerakligi ko‘rsatib o‘tildi. Masalan:

Kaslarni ayiring: — — 3i — i
12 18 20
Yechish:
2_33_1241_32_12 4_105—50—27:1 28 :ll
12 18 20 12 18 20 7 180 180 45

Demak, berilgan misolning javobi 14—5 ga teng bo ‘ladi.

O‘quvchilarning har xil mahrajli kasrlarni ayrishga doir bo‘lgan
bilimlaridagi xato va kamchiliklari bartaraf etib bo‘lingan so‘ng, ular
bilimini yanada mustahkamlash maqsadida quyidagi ko‘rinishdagi
misollar tuzib berildi va ular o‘quvchilarga ishlatildi:

3. Quyidagi sonlarning eng kichik umumiy karralisini toping:

a) 12,25,42; b) 24,36,54 ¢) 15, 28,49

O‘quvchilarga uyga vazifa qilib quyidagi misollar berildi:

Ne 3. Amallarni bajaring

1 13 23
wal ol 5L opsopa_62 g3ll 3,53
15 30 30 2 24 24 12 4 6

Shu singari kasrlarni ko“paytirish, kasrlarni bo‘lishga oid mashqlarni
bajarishda o‘quvchilar yo‘l qo‘ygan hatolar aniglanib, ularni bartaraf
etishga yo‘naltirilgan misollar yechishga bag‘ishlangan darsdan tashqari
mashg‘ulotlar tashkil etiladi.

Xulosa sifatida shuni aytish mumkinki, darsdan tashqari
mashgulotlarda o‘quvchilar bilimidagi bo‘shliglarni bartaraf etish,
ularning matematika faniga bo‘lgan bilim va qiziqishlarini yanada ortib
borishiga hamda o‘zlariga bo‘lgan ishonchlarini tarbiyalashda muhim
ahamiyat kasb etadi.
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YMYMUH YPTA MAKTABJIAPUJIA WIJIU3JIA HPOJIA-
JIAPHU XU COBJIAIIJA TEJATOTHKAHUHI TA’KPUBA
YCYJIUHU TAJIBUK D THUIII

M.H.Conaesa, 3.A.Hapumoemosa.
Towxenm eunosimu Yupuux nedococuxa uHcmumymu

Xosupeu 3amMoH makmab mamemamuka Kypcuoa VKy8uuiapoau 6a
VKUMYGUUNAPOaH Hcy0a Kamma MavCyausam manab KUIuHMoxKod. 4ym-
KU 3aMOH MAapakKuiauu mexuuka 0aspu 6ouLaHuy Ouian 3aMOHa-
BULL YKYBUUTIAPHUHE AKJI CATOXUSMUHU UULTAMUWLOAH KYPA MEeXHUKAOAH,
MACAnNaH KOMNbIOMePIapOaH, XUcoonau MauuHaiapuoan gotoaranud
MUconnapuyu uwinawea oyirean Kusukuwiu opmub oopmoxoa. Lllynune
VUVH MAKmad YKy8uUuiapuHuHe (uKkp 0OUupacuHy KeHeaumupuu MaxKca-
0UOa onUll MAbAUM MYaAccacalapuea Kupumu UMmuxorn maiaonapu my-
pakkab oapaxcaoa myzunean. by aca mamnakamea pukpu mepam axKiam
emyK Kaopiap mauépiauHute WiMull acocu Xucoonanaou, wy cabao-
0aH YKUmyguuiapHune o1ouea Kyuuiean maiaoiap owubd bopasepaou.
IOxopuoaeunapnu xucobea oneawn xonoa ymymuii ypma maxmaonapuoa
unou3IU UGooanapHu xucoonauoa nedazocuKanune yciyo ea ycyiiapu-
HU Maobux smuwt 0013apo MyamMmonapoar bupu Xucooianaou.

Taanu cyznap: Hnous, urouziu ugooanap, unouziu ughooarapuu
xucoonaut, unouzIU UpooarapHu XUcoonaul mypiapu.

In today’s school math course, students and teachers require a lot
of responsibility. With the advent of the technological era, modern
students have become more interested in examples, such as computers
and computers, than their mental abilities. Thus, the requirements for
admission to higher education institutions are strictly designed to expand
the horizons of students. This is the scientific basis for the development
of ideally thinking values in the country, and the demand for teachers
continues to grow. Given the above, one of the main problems is the
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Xucobnawioa hedazoeukanune maxcpuda yeyuuny maooux smuu

introduction of methods and techniques of pedagogy in the calculation
of root expressions in secondary schools.

Keywords: Root, root expressions, calculation of root expressions,
types of root expressions.

B cecoonsunem wikonbHoM Kypce MameMamuki YYeHUKU u ydumeis
mpebyiom oonvwiot omeemcmeenrocmu. C nosigneHuem mexHoioeuteckol
9pbl  COBPEMEHHble CHIYOeHmbl Cmanu Oonblie UHMEPecosamvCs npume-
pamiu, Makumy Kaxk KOMIblomepbl U KOMIbIOMEPbl, YeM UX YMCMEEHHbIMIU
cnocobrocmsmu. Takum obpazom, mpeboéarust K ROCHYNAoWuM 6 GblCuiUe
VUeOHble 3a6e0eHUsl CIPO2O pa3pabomaHsl, Ymoobl pacuupums Kpy2o30p
cmyoenmos. Imo Hay4Has 0CHO8A O Pa36UmUs UOEAIbHO MbICTIAUUX YEH-
HOCMeEll 8 CmMpaKe, U Cnpoc HA yuumenetl npoOoIdCaem pacmu. Yuumviéas
BbIUEURNONCEHHOE, OOHOU U3 OCHOBHBIX NPOONEeM ABNAEMCS 6HEOpeHUe Me-
MO008 U NPUEMO8 NedazocuKly NPU pacueme KOPHeEbiX GblpaxiceHull 8 oduye-
00PA306AMENLHBIX WKOTIAX.

Knroueenvie cnosa: Kopenw, KopHesbvle 8bipadiceHusl, 8bluucieHUue KopHe-
BbIX BbIPAIHCEHUL, MU KOPHEBBIX BbIPANCEHUL.

V36ekucron Pecny6mukacu IIpe3uneHTHHUHT cudaTiu Kajapruap
eTka3u6 Oepwuill Ba KalTa Tai€pall MUUIHM JaCTypHUra acocaH X03Hup-
I'M 3aMOH Tajalu IIyHM TakKo3a KWIaZaKh, MakTa® YKyBUMIIApU OJIMH
TabJIMM Myaccacacura KUpUIl UMTUXOHJIAPHU/IA, OJIUH TabJIUM TU3UMU-
Ja MaTeMaThKa (GaHuJaH YKATWIMIINA Kepak Oynran Oab3u OWp MaB-
3ynap Oyiuda OOUUTaHFUY TYIIYHUYAJApWHHM Y3JIalITHpPraH OYyJIHIIn
3apyp. ByHUHr y4yH MakTad yKyBuMCH OOLUIaHFUY TyLIyHYaJapAaH
ofaraH OwnmM KyHUKManapu ((pyHZaMEHT TyImIyHYalap) MyCTaxKam
oymumm kepak. Iy makcanna ofgartna mMakTa® YKUTyBUMIIApUra xKyna
KaTTa Tanad KyHunaau, sbHU MakTad YKyBUMIIApUra MaTreMaTuk ¢op-
MyJaapHu €miatuin erapiau smac. Cababu onmuil TabIuM TH3WMHTa
KUPHII UMTUXOHUTa KyHunaérran X03Upru MUCOJIAp TapKUOU IIyH-
JaKy MakTad JapciauKIapuIariy MUCOIap TapkuOuaaH TyoaH apk
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KWIHO, KUAMHIIMIIMK 1apa)kacy XaM Ky/a rokopu cananaau. Ly caba6-
JaH XaM MakTad YKUTyBUWIApH Xap Oup Gopmyrnanu éamaruniiad oi-
JVH KaH/ai Keau0 YMKKAHIMTMHY Ba KaHail MabHOTa 3Ta SKaHIUTHHUA
TYUIYHTHPHIILIApHU J03UM. By 3ca yKyBunaa maxcuil GuKp JyHECHHU
KeHravummura €épaam 6epaau. by makonana 0ab3u UKKUHYM Aapa)aiu
WIIU31ap ocTUAArd Uoraaad Wijgnu3 YMKapuIl Ba COANATAMTUPHILTA
OWJI MUCOJUTAPHUHT TYpPJIH yCY/JIApUHU MyXOKaMa KWJIaMu3 Ba anbarra
VKyBUYMTa TYIIYHAPJIM OCOH yCYiJia TyXTajlaMu3. Yy Makosaga Out-
Ta MUCOJTHH OUp Heua XWJI yCyJJla UIuIall TapTUOUHU KYPUO YNKaMU3.

busra xyiugarnua Mucon 6epuirad OVIiIcHH: \/ 11-62 + \/ 11+632
xucobmnanr. by unnn3 octuaaru mudonanapHu confanaliTUPULT YUyH
yuTa ycynjaad ¢oiganuaum MyMkuH. Uy Ypunaa Tabkuamam J03uM:
MaTeMaTuKaja YHTa MUCOIHHM OUp XU yCylija Ulllaraiad OuTTa Mu-
COJIHM YH XMJI yCyJI1a UILJIall caMapaliy HaTHkKa Oepaju.

I. \/ 11-632 + \/ 11+ 62 =x 6Gunan Genrunab TEHIIAKHU Xap
MKKATAaTOMOHMHM KBAJPATra OlIPaMu3 (A\/ 11-62 + \/ 11+ 642 ) =X

KHCKa KYTTauTupuin ¢popMysiacuiaH KyHuaarura KejiaMu3

11-632 + 2411 =62\ 11+ 642 + 114632 = x* Gynnan

22+42121-36-2 =22+2+/49 =22 +14=36. bynman  aca
x* =36 KBampaT TEHINIAMAHM EUMII KEPAKIHTH KypUHHO TypHOIH.
By tenrnamanu euumu sca x=+6 ra tenr. Mnausznan manpuii COH YUK-
MacIUTHHU MHOoOaTra onuod, ymoly udogaHuHT kaBOOU 6 TEHIIIMTHHU
KYpHUII MyMKUH.

2. \/ 11-62 +\/11+6\/§ Oy udonanu xucobnam ydyH xap oup

wiau3 octuaaru nponanu Oupop udonaa KBajgpaTura KeITHPUIIHMU3
Kepak. byHUHT yuyH

VI1=632 + 4114632 =11-2-3-42 +4/1142:3-4/2 =
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:\/9—2-3-\/§+2 +\/9+2-3-\/§+2 ymOy TSHIIIMKIaH Xap Oup HIIIH3
octuzaru upona (a+b)> Ba (a—b)* xypunrHImHMTa Kenau. SIbHNI

\/11—6\/5 +\/11+6\/§:\/(3_\/§)2 +
+ (3""\/5)2 :3—\/§+3+\/§=6 Oy Kenub YHKAIH.

3. Unau3 octunaru udoganu XxucooOuam yuayH Kyiugaru popmyiaHu

KYJUTAIIMMU3 MyMKHH. 4\ d +bJe udoma yayn Kyiingarnda dopmyma
MaBKyIL. A =~a® — b NatbJc = \/a;A t, /a ; 4 Oy hopmynaman

doiinananno \/ 11-62+= \/ 11+6v2 udona yuyn A Hu xucobnaii-
mus3. A=+121-36-2 = x/@ =7 OyHU KyWlugarura Kyino xucobmnaii-

MU3.

\/11—6\E+\/11+6ﬁ=\/“;7 —\/“2_7+J“+7 +\/“2_7 =92+

2
Jo+42=2-3=6 Oynaau. byHnan kypuHuUO TypuOIMKH Xap yuTa

ycysia XaM 5kaBo0 OUp XU YUKJIH.

N3o0x: OupuHuM ycyira mapx Oepuica, y Xojiga IIyHIAl aeiuin
MyMKHH. BrUpuHYM ycyn Xap 10ouM XaMm YpUHIM SbHU (OMJaTaHHIITa
Kynait 6ynmaiiau. Cababu arap unausnap coHU OUTTa 6yica y Xonaa

Oy ycynman Qoiimananub Oyamaiimu. Macaman V6 — 25 udonanu
COMTATAIITUPUHT KaOu Macananapia Kynnad oynmaiiau. by macananu
SUUINl YYYH YYMHYH ycyiiaH (oimamaHumMnu3 MyMKHH. SIbHU (op-

Mynara  Kynnb 4=+/36-4-5= J16=4 un  Tomamus. Bynnan

A6 — 2\/5 =, f% -\ /% = \/g —1 »skannuruHM Tomamus. Jlemak
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XyJ0ca KWJIUII MyMKHHKH OyHIall mMucoiuiap yuyyH (GopMyiaHd Kyi-
Jall MyMKUH 3KaH. SIbHM y4yHYM yCyJ caMapalld HaTvka Oepaiu Ba

K¥T MHCOTIIap/Ia Ky/Ial MyMKHH 3KaH. DHu arap 6msra v 80 + 483

Kabu Mucosuiap Oepwirad xojjia KaHaad unuiam MyMkuH? dopmysia
(hakaT UKKUHYH Japakalld WIAH3IAp YIyH YPUHIH Xanoc. borika ssHu
YUYMHYH Ba YH/IaH FOKOPH OYJITaH Japakayid nwiau3iap yayH 0y popmy-
na ypunnu smac. [llyaunr yayn OyHaai Mucosuiapia WKKHHYH yCyJl-
naH ¢doimananamus. IpHM Wiou3 octuaaru udomaanu ompop wmdoma-
HUHT KyOWTra KeJITHPHIITa XapakaT KHIaMus3.

380+ 4843 =810+ 6+/3) = 2310+ 643 =
=233 4331433141 =233 +1) =23 +1)

*aBoO xocwi Oynamu. ByHmaH WKKWUHYM yCyn OyHAal MUCOJUIapnaa
Ky/la camapaiy Ba SXIIM HaTuxka Oepamu. Xamaa Oy MKKUHYHM YCYIl
YKyBUMHU YyKYyPPOK (PUKpIaiira, Oup XWIITHKKa YpraHud KoIMacluK-
Ka ypraraju.

Macanan Mucosuiap Wigu3 OCTU/Ia napameTp ouiian Oepuiran Xoi-
Jla UKKUHYH YCYJ Xap JOUM KyJa Ky KeJlaJu.

Mucoi: \/x +24x—-1+ \/x —24x—1 (1£x<2)HM comanamTu-
puHT. By MuCON y4yH IOKOpHIAru Xap yuTa ycyiaaaH (oigaTaHuIil
MYMKHH.

\/ X+24x-1+ \/ x—2Vx—1=y Owian Genrunad TEHIIIUKHUA Xap
WMKKJA TOMOHUHHU KBaJparra OUIupamMmus3.

2
(\/x+2\/x—1 +\/x—2\/x—1) =y’ OyHIaH
X+20x—=1+42x* —dx+4+x-2x—1 oynanu.

\/x2 —-4x+4 = \/(x— 1)’ sKaHIUrUAAH
X+ 2x—1+2Vx" —dx+4 +x - 24/x—1=2x+2[x -2 6y mHmm
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Kenmubd  YMKaAM. X apryMeHTra KyWwiraH Imaprra  Kypa
2x+ 2|x - 2| =2x+4—2x=4ra tenr 6ynaau. bynnan y’=4 Tenrnama-
ra Kegamu3 Ba Oy TEHIVIAMaHU €YUMM y=+2 ra TEHI OYyiuIIM Keaud
YMKaIM Ba WIAU3 XOCCACHJIaH TEHINIAMAHUHT €4UMH MaH(Hi coH OY-
JIMIIY MyMKHH 5Mac 11y cabad nudomaHuHT KuiiMaTy 2 ra TeHT 0yanu.
By ycynHuMHr OMTTa KaMYMJIUTH, OJAaTAA >Kyda KYN YKyBUMIap apry-
MEHTTa KYyWWIraH IIapTHU YHUTHO KYHHMIIAaAW Ba MHUCOJ KaBOOMHU
xaro Kwinmaau. [lyHuHr yuyH Oy ycyn Xap AOMM XaM YKyBuuiap
YUyH KyJAWJINK SpaTMaiin.

1) Vr+2dx—1+x—2dx—1 =
= Ja-D 42 W1+ 14 (x=1)=2-1-yx—1 +1

Oy TeHIIIHKIaH Xap Oup mnau3 wmuujaru udona oupop udomaHuHr
KBaJpaTH SKaHIUTu KypuHUO Typudau. LllyHuHr yayH

Ja=D+2 1T +1+y(x=1) -2 1Wx—1+1=
\/(\/;H)z +\/(\/ﬁ—1)2 :‘m+l‘+‘\/ﬁ—l‘

kenu0 ynkaau. by ndonana xam aprymMeHTra Kyuuiaras maprra 3THOop
oepum no3uM. bynnan Vx—1+1+1-+x—1=2 skannuru kenud 4u-
Kaau. By eunin ycynu xaM yKyBUnIapaH WIAH3 XOCCACUHU OWIIMIN Ba
bTUOOPAN OYIUIIHY Tajad dTaau.

Y4auH4M ycyn aHua camapanu ycya 6ynub, Oy ycynna YKyBumiap
WIIM3 XpcoOman popMyIIacCHHU MITU3 OCTHIAru udosa napamerp ounan
Oepuiiral Xoi1a KyJUIAIIHU XaM YpraHHIIaHq.

dopmynangan gorigananud

A= —4(x-1)=Ax* —dx+4=(x-2) =|x-2|=2-x
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Jx+ Im +M|rx—2m =

\[x+2—x \/x—2+x \[x+2—x \/x—l—x
2 2 2 2

= e B TR

SKAHJIUTY KeJIUO YUKaIH.

by mMucomnapaas myHM XyJoca KWIMII MyMKHHKH, Xap JOUM Xap
KaHJall MUCOJUIApHU HIIAIIA MIUIAL yCYJIapHU OOp MMKOHHSTH
Oyitnua 6apuacuHy YKyBUHIIApTa YPraTuil MyXUM axaMusT KacO STaIu.
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ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

KATTUK KNCMJUIAP ®PU3NKACHHUHI
METOJAOJIOI'NK ACOCJIAPH

3.K.Kananoapos. Y3IIDPUTHU doxmopanmu (DSc)

Masxyp maxonaoa Kkammuk JHCUCMAAP GUBUKACUHUHE NAUOO
OYIUWU, PUBOIHCTIAHUULU 8a ACOCULL HA3APUATLAPU XAKUOA MABIYMOMIAD
kenmupunean. bynoan mawkapu, Pecnyoruxamuzoa ywoy coxa oyiuua
onub bopunean 6a bopunaémean maokKuKOmiap KUCKaua 6aéH Smuiean.

Taanu cyznap: Kammux #CUCM, uU3UKa, Ha3apus, QuU3UK xoccaiap,
V3IYKCU3 MABIUM, MOOOANAD, HCAPAEH

This article provides information on the origin, development and
basic theories of solid state physics. In addition, the results of research
carried out in the Republic in this direction are presented.

Key words: solid, physics, theory, physical properties, continuous
education, substances, process

B smou cmamve npedcmasnena ungopmayus o 8603HUKHOBEHUU,
Pazeumul U OCHOBHbIX meopusix husuxu meepoozo mena. Kpome moeo,
U3N0J4CEHO pe3yIbmamel nposedeHnvlx 8 Pecnybnuxe uuccieoosanuii 6
9MOM HANPAGIEHUSI.

Knrouesvie cnosa: meepooe meno, guszuka, meopus, ghusuueckue
ceolicmea, HenpepvleHoe 0bpazosanue, eewjecmad, npoyecc

Xap kanaai (haHHUHT METOIOJIOTHSACH JICTaH/1a YHUHT i 10 OV
Ba PUBOXJIAHUIIUTA TabIYKJIHU, aCOCUN TylIyHUanap, KOHyHJIap Ba
Hazapusiap TYFPUCUIATH TAbJIUMOT TYITYHWIAIA. YIAPHUHT aCOCUHU
JUAJICKTUK MaTepUaIu3M, SbHU WIMUH (ajcada TamKw KUIam.

MopnanapHUHT arperaTr xoJiaTjiapyu KaTTHK, CYIOK Ba ra3jIapHUHT
MaBXKyJl OYITUIIH Ky/Ia KaJuM 3aMOHJIap/IaH HHCOHJIAPTa SIXIIW TAHMIII
Oynran Ba yJlapHM KU3UKTUPUO KeJNraH. YJIapHUHT HYHIA DHT KYII
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ypranuiranu ra3 xonaru 6ynauo, y ¢hanna Hazapuii acocra sraaup. ['a3
XOJaTUHUHT aCOCUI Ha3apHsCH s’IbHU MOJIEKYJISIp — KHHETUK Ha3apus
(MKH) XVII acpna naiigo 6yiran 6yiu0, 6011Ka XoIaTIapHUHT KYTITHHA
XOCCaJapuHU YpraHUIAa KeHT Ky TaHWIAIH.

YMmymuii ypra TabauM MakTabinapy Ba ypTa Maxcyc TabJIuM TU3UMUA
MoJIeKyisip — kuHeTuk Hazapus (MKH) HuHT acocuii yuyta KOHyHU
ypranunagu. bynapra a) Moazanap 3appadajapiaH TalIKWI TONTaH
KOHYHHU - Oy aTroMH3M FosicHaup, b) 3appaudanap TapTHOCH3 XaOTHK
Xapakar Kuiaaau — Oy Xocca CTaTUCTHK METOJ Fosmapuaup, c) Oy
3appavaiap Xxap JouM Oup-oupu 6uiaH y3apo Tabcupnaraauiaap. Onui
TabauM Myaccacanapuaa MKH HUHT rokopuary yura Kopjgacura siHa
KYIIMMYa UKKUTa Xocca Kymuiaaan sbHu, d) Moamanu Talikui TraH
3appauanap opacuja Xap J0uM OYIITUK MaBxXy/, €) Oy 3appadanap Oup
Oupu OwWsiaH ANMACTUK TYKHAmaau. SIHa y3IyKCH3 TabhIMM TH3UMHA
MOJJAJIAPHUHT TY3MJHIIM XaMJa XapakaTMHU Ba OomKa (PU3HUK
napaMeTpiapuHu TaAKUK KUJIYBUM HazapusuiaplaH OMpH KJIaCCHUK
AJIEKTPOH Hazapusaaup. by Hazapusi opKaiau TabauM TU3UMUHHUHI Xap
Oup 60CKUYMIa MOJIaTAPHUHT TY3UJIHILHN, HICCUKIIUK YTKAa3yBUAHIINUTH,
AEKTP YTKAa3yBUAHIUTH, MOAJAIapaa TYJKUH XOAUCAJapu, MarHUT
xoccajapu kabu xoauca Ba kapaéunap ypranwiaau. Kinaccuk Hazapus
coJJanaru Ba TYIIYHapJWIUTH OWIaH axpaiaud Typcaaa YHH Xap
JOUM XaM Kymiab OynMalau, YyHKH IOKOpUIA alTuirad (ukpiap
MabiIyM Oup TeMIiepaTypajapAariia YPUHIA YKaHIUTH OM3ra MabIyM.
Mopnnanapaaru, ailHUKca KaTTUK KUCMIIapAard GU3MK kapaéHIapHU
YpranyBur Mykammal Hazapus Oy KBaHT Hazapusiaup. KBanT Hazapus XX
ACpHUHT OomuIapuia nanao 0ynran. Xo3Upry 1aBpra Kajaap 3aMOHaBUH
¢u3nKa Ba TEXHUKA PUBOILIAHUIIMHUHI acOCH XUCOOJIaHAaH, YyHKU
KBaHT Ha3apus KJIACCUK Ha3apHsSHU paj KUIMalau, Oankd YHHHT
KaMYWJINTUHY TYIaupanu. [2, 6- 31.].

Mopa XonaTaapuHUHT YPraHWIAIIY OVinda KaTTHK )KUCMIIAPHUHT
xoccajlapu HUcOaTaH KyN YpraHuirad Ba KeHT KyJaM/a YpraHuiaMoK/Ia.
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JIekuH YHUHT aMaJii axaMHsITra 3ra SKaHIUTHUra TaanyKiau (Gpukpiap
KYIUIMTHTa KapamMacIaH XaJli OXUPHUTra eTMaraH.

KarTuk :kucmiuap puszukacu - U3uKaHUHT KaTTHK KUCMIIAPHUHT
TY3WIHIIH Ba acOCUN XOCCaJapwHHU XaMmjza yiapjaa 103 0epyBYu
XOMCANIAPHU YPraHyBYU COXacHAHp. Y MycTakui coxa cudaruaa 20-
acp Oomuapua makuiaHuO, KBAaHT MEXaHUKa sipaTHIITaH/IaH CYHT Te3
pUBOKIIaHA OOIILTA Y.

Kartuk xxucminap pu3ukacy HHCOHUSTHUHT PUBOYKIIAHHII HETH3UIA
TypyBuUM (HU3UKAHWHT acocuil OymuMu OYynub, y XO03UPru JaBpra
kenub kpuctamnorpadus, MeTannap QuU3UKacu, IPUMYTKa3THUIAD
(du3HuKacH, MyCTaxXKaMJIMK Ba IJIACTHKIIMK (PU3UKACH, KATTUK KUCMIIAP
MarHeTH3Mu, yTa YyTKa3yBUaHIUK, paJualnuoH (¢u3uKa Ba OOIIKa
coxallapHH, ONTHKA, aKyCTHKa, MacT TeMIepaTrypaiap (u3ukKacu,
TyTall MyXUT MEXaHWKACH, KHHETHK (PU3uKa, rmosmMepiap Gpusukac,
TapTrOCH3 Ba aMop( MyxuTiap pru3ukacu Ba OOIIKA COXaTapHUHT alpuM
O6ynumiiapunu Oupnamrupany. by HyHamUIUIapHUHT Ha3apuil acociapu
KaTTUK >KUCMJIAP HA3apUSACUHHUHT TYIIyHUYaJIapW Ba KOHYHJIapUra
acocnanaju. KarTuk xucmiap ¢pusnkacuaa Gu3uk xoaucanap (KpucTaul
MaHXapaJlapHUHT TeOpaHuu, $Ga3zoBUA YTUIILIADP, DIEKTPOMATHUT
TYJIKUHIIAP, XyCcycaH, EPYFIIMKHUHT HYPJIAHUIIA XaM/a FOTHIHUIINA Ba
OomiKanap) HU SKCIIEpUMEHTAN Ba Ha3apuil YpraHulira KaTrra axaMusT
Oepunanu. Kpucramiapaa HyKCOHJIAPHUHT XOCUI OVIHIIY, yIapHUHT
KATTUK KUCMHHHT (U3UK XOccajapura TabCUPH MEXaHU3MJIApUHU
Ypranui MyxuM axamusarra sra. KarTuk skucmiap ¢uszukacuga UKKu
acocuil ycyn: (eHOMEHONOTHK Ba MUKPOCKOMHK YCYI KYJJaHaHHUIIA-
nu. OEHOMEHOJIOTHK yCyJia KATTHUK JKHUCM CUMMETPHUSHHHT MablIyM
KOHYHJIApUHH KAaHOATIAHTUPYBUH Y3ITyKCH3 SIXJIUT MyXHUT €0 Kapaiau.
By ycyn ki connu skciepuMenTai GakTiapHu TyITyHTHPUILT IMKOHHHU
Oepanu, OMPOK KATTUK KXUCMIIApAa Ky3aTWJIaJuraH XOJIWCAJIApHUHT
MOXHUATHHU 040 Oepmaiian. MUKpPOCKOTIHK yCy/aa Xap KaHaal KaTTHK
KUCMTa MabIyM KOHYHJIap Oyiinda y3apo TabCUpJAIIyBUM 3appanap
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cudaruga Kapanaau. by ycynna KaTTUK KUCMJIApHUHT Xoccalapu
Ba ynapja 103 OepaauraH Xoaucajiap KBAaHT MEXaHHKA, CTATHCTHUK
(bu3MKa, KBAaHT AEKTPOJMHAMHIKA KOHYHJIAPH aCOCH/1A TYIIyHTUPUIIAIH.

KarTtuk xucmiap gusmkacuna MyTiIOK KaTTHK JKUCM, BIIEMEHTap
rajaéHiaHum €KUM KBaszuzappajiap Kabu Takpubuii Mojelb
BaKOHIENIUsAIapAaH GoiaanaHuIaIH.

DKCIepUMeHTaJl KaTTUK KUcMiIap (Qu3uKacuaa TaIKUKOTIap
pagnoaKTUBAIMOH aHAJIU3, PEHTTEHOCTPYKTypa aHaJIH3H,
PaZAMOCIEKTPOKONHUS, ONTHK CIEKTPOCKOIUs Ba OOIIKanap KyNnruHa
ycymnap Ounan onub 6opunaau. Kartuk xucmiiap GU3NKaCHHUHT MyXUM
Bazuanapugaad Oupu - Oepuiiral XyCyCUATIN STHTH MaTepuaap (yra
KaTTUK Ba yTa TO3a MOJIJajiap; IOKOPHU TEMIIeparypaiu yTa YTKa3rud
MoJJanap) sSpaTHil Ba yJapHU XOCWJI KHJIMII WYJUIapuHU acocnad
Oepuiira Xapakar KHIaim.

KarTuk *KucMIapHUHT (U3UK XOCCaJapuHU YPraHWJIHUII TapuXu
1675- iinnga Oytok V. HbIOTOHHUHT E€pYFIMKHUHT AUCTEPCUICUHU
yaOypUakiv mpu3Maia ypranraniaura Owiran Oonniananu. by ¢usuka
Tapuxyjaa KaTTUK KUCMIIAPHUHT ONTHK XOCCAJapUHM YpraHyBUYU
OuprHYM Taxxpuba €k KOHyH cudaruaa “Kartuk xucmiap ¢pusukacu”
tapuxuHu Oonwutad Oepau. Opaman y4 iun ytubd 1679 itmnga P.Iyk
V3UHMHT KaTTUK >KMCMJIADHUHT Jedopmanusiapu €K1 3JaCTUKINK
Ky4H YpraHwiranjad KeHuH yJTapHUHT MEXaHUK XOCCaJapruHU YpraHuIl
O6onuranran. KarTuk >KucMIapHUHT acoCHil mapameTpiapaan oupu
OYJIraH AIIaCTUKIMK MOYIIH sTbHU Jie(hopMaItisiTaHTaH/1a XOCHIT OYITyBUN
MEXaHUK KyWwIaHUIIHU MHIU3 onumu Tomac FOHr kxamd Kuinw.
Xo3upraua Oy kamduér KOur Mmomynu aest TabpuduiaHaay Ba y3IyKCU3
TabJIUMHUHT Xap OUp OOCKHUN/IA YpraHUIaIn.

KaTTuK >kxucMIIapHUHT TEPMOIMHAMUK XOCCATAPUHHUHT YPraHUIHLI
tapuxu 3ca XIX-acpuunr Oouutapuaa I1./Jromonr Ba A.lltu KarTuk
MOJJlaJJapHUHT UCCHUKJIUK YTKAa3yBUAHIUTHUHM YpraHum OuiaH
6omanau. by xoauca ¢usukana Hrononr- [Itu KoHyHH Ouinax
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Mamxypaup. Kartuk skucmiap GU3NKaCHHUHT PUBOXKIIAHUIIINATA YIIKAH
Xucca Kymran sHa oup tankukomiapaan oupu O.bpaBe Tomonuman
KpHCTaJlap/lard aTOMJIAPHUHT KOMIAIIMIIMHN Ypranumuaup. bpase
namxapanapu 1e0 HoMJaHraH Oy TaJKUKOT XO3UPTH 3aMOHaBUM
¢busnkana ¥3 ypaura sra. A.DUHIITEHH TOMOHHUIAH KAaTTHK KHCMIIap/a
WCCHUKIIUK YTKa3yBUAaHIUKHUHT KBAHT HA3apUSCHUHUHT SPATUIIUIIH,
(dannaru 6ab3u HOAHUKJIMKIIAPra aHUK KaBoO Oepras.

bytok Hemuc ¢usuku Ba nHxkeHepu I'eopr OM TOMOHUIAH AJIEKTP
TOKMHUHT MUKIOPUN KOHYHJIQPUHUHT SIPATUIMIIN KaTTHK )KUCMIIAPHUHT
ANIEKTP XOoccanapuHu ound Oepau. Te3 opasa KaTTHK KUCMIAP BIEKTP
xoccajapura Kypa y4 Xuj Typra, MeTauiap €ku yTkasruuiap, spum
YTKa3ruuiap Ba YTkazMOBUMIIAp KU AUAIICKTPUKIIAPTa aXKPaTUIIN MAbIyM
Oynau. AWHUKCA, KATTUK XUCMIAPHUHT UCCUKIUK YTKA3yBUAHIIUTH
YAQPHUHT AJIEKTP YTKA3yBYAHIUTH OMIaH OOFIMKIMK KOHYHH Buneman
Ba DpaHIl TOMOHUJAH SpaTWINIIN (paHHUHT PUBOXKIIAHUIIUTA KaTTa
Xucca Kymrad. X03Upru JaBpraya KaTTHK XUCMIAPHHUHT JIEKTP
xoccajlapy allHUKCa, SIpUMYTKa3TUWIAPHUHT XyCYCUSTIapu, METalll-
JUAJICKTPUK Ba APUM YTKa3TUUWIAPHUHT CUPTHI XOAUCATAPUHNA YPTaHMIII
nom3apd MyaMMonapaan 6upu cudaruaa XucooJaHuO KeTUHMOK/IA.

1856 #tun Y. Tomcon (nopa KenbBHH) TOMOHHMJAH METaJJIAPHUHT
ANEKTP KAPUIWINTU MarHUT MalJoHAA Y3rapuil KOHYHJIApUHU spa-
TUIUIIN KATTHK >KUCMIJIADHUHT MarHUT XOCCAJapWHHU YpTraHHIIIaH
6onwranau. OpajgaH Ky yTMaid yTKa3rud €K SpUMYTKa3rMIHU TOK OKHUIII
WYHAIMIITUTA IEPIICHUAKYIISIP PaBUIIIa OUp )KUHCIIN MarHAT MaiJOHATa
KOWUTAIITUPUITAHUIA KYHJAIAHT AJIEKTP MalJOHU Ba MOTEHIHAIAp
dapkuHUHT ro3ara keaumu ddpdexru .1 X0 TOMOHUIAH TaaKUK
KWIMHKAO, KaTTHK KHUCMIIap Gpusznkacuaa Tyo Oypuauii sicaan. X03upru
3amonaBuit panma Xomn sdpdextu ned aramyBun Oy XoAmMca KaTTHK
KUCMIJIAPHUHT KYNTMHA NapaMeTpiapuHM aHUKJallja KyMJajlaH,
3apsiuiap KOHIEHTPALUSCUHU, HYKCOHJIAp XOCHJ KUIYBYH CaTXJIapHU
Xama TypJapuHH Ba Oup KaH4a (QU3MK KaTTAIWKIAPWHHU aHUKJIAIIIa
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acocuit Metoanapaan oupu cananamu. [1, 6- 23.].

Pyc omumu A. M. Bytnepos 1881 iunu onamirymyn Kam@uéTHu
amasira omupau. Y KUCMIAPHUHT KUMEBHUM TYy3WJIUII HAa3apUSACUHU
kamg stau. Keitnnuanuk BymiepoBHuHr Oy Hazapuscu acocuja Kyiu
MOJIEKYJIaJIM OpPTaHUK KMMEBHMI MojaanapAaH MoJIuMepiap OJIMII
MyMKuHIUTH ucbotnanau. 1909-iiunna C. B. JlebeneB xoccanapu
KUXATUJIaH TAOMUN KaydyKKa YXIIam CyHbUH KaydyKHU CUHTE3
Kuu6 onjau. X03Upry BaKT/la TEXHUKAHU CYHBUIN KaydyKCU3 TaCaBBYp
KuiimuMu3 KuitnH. Hlynaait Kuinb, MalMHaco3IMK/1a MIIUIATHIaJUraH
MeTaJll MaTepHuaiap XyKMIOPIUTY TyTaau, yaap Ouian Oupra CyHbui
MarepHasuiap XaM uIuiaTuia Oonutanan. ACpuMu3HUHT 40- Huapura
KeHO0, UIIMHI - TEXHUKA STHA1a PUBOXKIIAHUO KETH, MaTEPHAIIIIYHOCITUK
¢danu karTa roTykiapra >puinad. by naBpna Oup Karop marepuaiiap
kauig stunau. KOxopu yTka3yBuaHiIMkKa 3ra OyjaraH SH'M MaTepuaiap,
SAPUMYTKA3rUuiIap, CyHbUH OJIMOC XaMa YIVIepoi acocuaaru OOoIKa
MaTepuasiap Kamd KUInHIH.

Pecny6nunkaMu3 HaMHUNA TaAKUKOT MaCKaHIapHua XaM KaTTUK KHUCM-
nap ¢uzMKacura ouj YbTUOOpPra MOJUK OWMp KaH4a HILIAp KUJTHMHTAH.
Macanan, noauMepinap (pu3MKacu Ba KUMECH WHCTUTYTUAA aKaJAEMUK
C.PammnoBa paxbapnuruia noiuMep KarTUK kucmiap OVyiinua karra
HaTrXKanap oJuHraH Oynca, @u3uKa Ba TEXHUKA MHCTUTYTH OJUMIIApU
akagemuk M.C.CanioB OOIIYMINTHIA IpUM YTKa3ruwiap Gusnkacu Ba
Ky€II 3JIeMeHTIIapy OYiNua jKaxOHIIYMYJI HaTHKadapra SpUILUIIraH.

Xynoca KMAMO MYHM aMTHII MYMKHHKH, KaTTUK >KUCMJIap
¢u3ukacu 3aMOHaBUM (U3MKaaa Y3Ura Xoc ajoxuja YpuH 3ramiad
WIMUN — TEXHUK PEBOJIOLHUSIA MyXUM YpHUH drajmiad QU3NKaHUHT
rypkupal puBokiIaHaéTrad Oy IMMUHY TALIKWI KUIau. YOy 6ynumaa
Xo3Mpraya xajl KWIMHMaral macanajap TalairuHa. YJIapHUHT yCTH]Ia
WIMHH - TAAKUKOT uiuiapu onud 6opuimokza. Illy Ba mryHra yxmanm
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MabiIyMoOTIap OusiaH YKyBUM Ba TajabalapHH Jaapc xapaéHuua
TaHUILTHUPUO OOpHUILL, yIapHUHT pU3HKa (haHUTa KU3UKUIILIApU Ba WIMUAN
KOMIETEHUUSUIAPUHUHT OIIUIINTa Epaam Oepaju.

Anaduériaap
1. Karanos M.H., ®penxkens B.A.. - M. : 3Hanne, 1981. - 64 ¢
2. lxxopaeB M. “@usnka YKUTHILI MeTOIUKacH (yMyMuii Macasanap)”
— Tomkent: A6y MarOyot Koncainst, 2015. — 280 b.
3. TemaboeB A., 3aitHoounaunoB C., Dpmaros 1II. “Kartuk >xucm
¢uzukacu” - Tomkent: Momus, 2001. — 322 6.

@ FIZIKA, MATEMATIKA va INFORMATIKA Soom




36 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

MAJIAKA OIIUPUII TABJIUMHUIA
TUHITIOBUUJIAPHUHI' AXBOPOT TEXHOJIOT'USAJIAPA
COXACUJATH KOMIIETEHT/IMKTYIIYHYACH
MOXUATHU BA MASMYHH

T.5.Kaoupoe. V3IIDUTHU, masnu dokmapanmu

Yoy maxonaoa xang maviumu neoacoe xooumnapunune axoopom
MEXHONOSUANAPU COXACUAASU KOMNEMEHMIUSK MYULYHYACU MOXUSMU 64
MAa3MYHU XaKuoa (ukp 1opumuiea.

Tasanuy cyznap: munenoguu, axoopom, mexHoni02usl, KOMNemeHmiIuxK,
axbopomuaaumupuut, MavaumM MusUMU.

Competence of students in information technology ensures the com-
plex qualities of the individual, the readiness to adapt quickly to any
changes in the professional activity in the context of informatization
of education, the desire to transfer ideas from one field to another, a
creative approach.

Key words: listener, information, technology, competence,
informatization, education system.

Komnemenmuocme no uHopmayuoHHbIX MmexHoio2uti yuumens
onpeoensiomest Kak KOMIIEKC Kauecme TUYHOCMU, 00ecnequ8arujux
2UOKOCMb U 20MOBHOCHb JTUYHOCIU DLICMPO NPUCNOCAOIUBAMBCA K
JIHOObIM UBMEHEHUAM 8 NPOeCcCUOHANLHOU 0esMeNbHOCMU 8 YC08USX
unghopmamuszayuu 06pazoeanusl, nepemewiams uoeu u3 00HoU obracmu
8 Opy2ylo, cmpemiieHue K meopueckomy CaMOBbIPANCEHUIO.

Knrwoueswvie cnosa: crywamens, unghopmayus, mexnonozus, Komne-
MEHMHOCMb, UHPOPMAMuU3ayus, cucmema 0opazo8aHus.

AX060pOT - KOMMYHHKAIIIOH TEXHOJIOTUSUIapU TE3KOP PUBOKIIAaHAETTaH

JaBp/a KaMUATHMH3 ab30Japu AyHEKApAIIUHHE YHIa MOC paBHINIA
MaKJUTAHTHPUII MaMJakaTUMHU3HHU OyHE axOopotiap dazocura
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KUPHILIUHUHT 3apypHii apTu Xucobnanaau. J{yHé xamxamMusaté axoopoT
KAMUSATUHU KypHUII Capu WIJaM XapakaTiJaHMOKIa, OyHaa TaOumii
pecypciap acocuit axaMusIT KacO 3TMac/1aH, OaJKH >KaMUSITHUHT YMyMHUA
CTpaTeTuK MoTeHuuan cudaruia aHUKIaHAJUTaH OMUILIAD, SHHU
ax0opoTiIap Ba WIMHN OMITMMIIAp XaJl KWIyBUYM MyXUM POJIHU YHHANIH.

KamusTHu axOGopoTinamTupuniia ycTyBOp Ba aHHUKIOBYU
HyHanmumapuaad OUpH — TABIUM TH3UMUHU aXOOpOTIAIITHPHUII
xucobmanaau. AX00poT KOMMyHUKalmoH TexHonorusapunau (AKT)
TE3KOPJIUK OWIaH PUBOXKJIAHWILIN Ba YIAPHUHT TabJIUM Kapa€HUIaru
aXaMHUSITHHUHT YCHINU, TahJIUM TH3UMUTA EHAANTYBHU SXJIAT Tap3aa
KaiiTa KypuO YMKHIITHU TaKa30 dTMOKIA. ByryHru KyHaa sHT J013ap0
Bazudaap, SHTU MapT-IIapouTiIapAa TabIuMAa IUJAKTUK Ha3apUsSHU
TaTOMK STUIUIIMHYA TAaKOMWUIAIITHPUII XHucoOmaHaau. XKymiianas,
ax0OpOT KOMMYHHUKAIIMOH TEXHOJIOTHSIIAPH TAPKUOUTA KUPYBYH BUPTYaJl
TEXHOJIOTHsIIap, Maco(aBUii TAbJIUM TEXHOJIOTUSIIAPU YIIKAH TUJAKTUK
noreHIanra sra 1ed tascudanagu. AxOoporiapaaH QoiaanaHu
KYHUKMacHra (aHriam, KaiTa WIUIail, cakianl, TH3UMIIAIITHPHUII Ba
yHU Macodara y3aTuIl) sra OYJIUIN HATWKACHIa TabJIUM OJIyBUHIIAp
TNeJaror MK XKapa&HHUHT OJ/IMH CyObeKTH 0110 KoMaciaH, Oaliku eTapiu
Japaxkajia KeHI MabHOJATH YKYB Bazu(amapuHM MKOIUN MYCTaKUII
TOTHO, e4a OJIaIuraH TaaKuKoTarapra aimanumann. Ly cababman xam
pecnyOiaMKaMu3aa XajaK TabJIMMHU coxacujaa ax00opoT KOMMYHHUKAIIMOH
TEXHOJIOTUsIapU HaTHKaJlapuiaH (oiiiaaaHuIl, eIaroruk KajapaapHu
AKT coxacuamn amanuérra TaTOWK 9Ta OJUINTa TaHEpIuK gapakacura
o6ormuk Oymagu. AKT Ounan GOWHMTUITaH TabJIMM MYXHTHIA V3
KacOmii (paoNUATHHH amalra OMHpa OJaJUTaH YKUTYBYMTHHA TabIUM
Kapa8HUHU TAIIKWI 3TUIIHM Y3rapThpa ojaJu Ba TabIUM CHU(paTUHU
Ce3UJIapiIM Tap3/a OIIMpa OJMUIIUTA XU3MaT KU u. AifHaH aHa IITyHUHT
YUYH XaM TabJIUM TH3UMAMH3HU TAKOMIJUTAII THPHIIIATH ACOCUI MyXUM
WYHAIUII - FOKOPH KBanu(puKaiusara, 3apypuid ax00poT MaJaHUATHATA
ara OynraH, sHr'H aXO0POT KOMMYHUKAIIMOH TEXHOJIOTUSIIAPUHU TABJIUM
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apa€Hura Ba yHU OOIIKapyBHTa TaTOWK 3Ta OJaJUraH MeIaroruk
KaJpiapHu Tai€puamn MyxuM Bazuda XucoOIaHaIm.

Tabaum TU3UMUHN aXOOPOTIAIITUPUIIHUHT 3aMOHABUN OOCKUYH,
9HT aBBAJO TABJIHUM OJyBUYMIAPHU aXxOOpOTIAINITaH XKaMHAT XaéTH
Tanabnapura xaBoO Oepuil Tap3uja TABJIUMHUHT MOC PaBHIIAA
Ma3MyH, METOJ Ba TalKWIMHN IIAKJUIAPUHYU Y3rapTUPUIIHU Ha3zapaa
TYTaaM. YIapHHU acocuil amanuérra TaTOuK 3TyBYMCH Teaaroriapaup,
1y cababiy megaroruk KaapiaapHU KaiTa Taiépriamn Ba MallaKaCUHU
OLIMPUII Ba3U(paCUHU XaJl ITULI TAbJIMMHU aXOOPOTIAIITUPULITHUHT Xap
KaHJIall TacTypyUHU MaKOYypHid TAIIKWIMA KHCMH XUCOOIaHAIH.

X03Upru BakTJa TabJuMa KOMIETEHTIN €H/1allyB KOHIETIUSICUHU
amalira OUIMPHUIN aCOCHH aXaMusIT KacO dTMoKAa. Y TabJIUM Ba
axOopoTiamraH ®aMHusAT XaMmja rio0an OMMaBHl KOMMYHUKAIIHS
Tajabiapura Moc paBuIIJa TabJIUM MaKcCaJJapUHU Ba TabIUM
Ma3MYHHHH Y3TapTUPHII YIYH acoC Oyaau.

“KoMmeTeHTIMK” TyHUIyHYacH TabJIUM COXacura ICHXOJOTHK
M3NIaHUILIap Hartmkacuaa kupub kenrad. [y cababmm KOMIETCHTINK
“HOaHbaHABUM BazUATIApP, KyTWJIMaraH xojuiapja MyTaxaCCUCHUHT
VY3UHU KaHJail TyTHIIH, MYJIOKOTra KHPHUIIUIIU, pakubiap OuiaH
y3apo MyHocabaTnapia SHTY WY TYyTUIIH, HOAHUK BasudaiapHu
Oakapuiga, 3UIIUATIApra TyjiIa MabiyMoTiapaaH ¢oiigananumiia,
W3YHII pUBOXKIIAHUO OOpyBUYH Ba Mypakka0 kapagHiiapia XxapakaTaaHHII
pekacura srajuk ’Hu aHDiatanu. KacOuii KOMIETEHTIMK MYTaxacCuc
TOMOHMJIaH aJoXuJa OWUJIUM, MaJlakKaJapHUHT STaJJIAaHULIUHU 3Mac,
Oanku xap Oup MycTakwiI HyHaIUII OYin4a HHTErpaTUB OUIMMIIAp Ba
XapakaTJIapHUHT Y3JIalITUPUINILINHY Ha3apaa TyTaiu.

Maskyp €HantyB aHbaHABUI TABJIMM MaKCa/l Ba MA3MYyHH XaKU1aru
TacaBBpYJapHU KUIMN paBuIia y3raptupaan. Kynruna taakukorauiap
¢bukpnapura Kypa KOMIIETEHTIN EHTAITYBHUHT aCOCUI FOSICH - pAaCMHIA
TaBJIUM TU3UMHUJA Y3JIAITHPWITaH OMIMMIap Ba KYHUKMaiap OuiiaH
yerapajaHMaciauK Kepak. Tabaum TU3UMHIA caMapaiopiIuKKa SPUILIULL
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YUyH, Ma3Kyp OMIMMiIap HHCOH TOMOHUAH PACMUI TabJIUM TU3UMUAH
TaIIKapy1a KeHT CHeKTpIard Y3IalTHPHITraH OrMItap Ouiian OoFiaran
oymumm to3uM. LllyHnait Kumuo, KOMIETSHTIN EHAAITYB MTO3UITUSICH IaH
KapaJiraHja TabJIuM Ma3MyHH - TP (GaoIusT CoXa Ba KYPUHUIILUIAPHUIA
WOKTUMOMHN TaxXpubOaHU TaTOMK 3THUII acoCHJa MyaMMOJAapHU
VKYyBUMJIAPHUHT MYCTaKWJI €4a OJUII KOOWIUATH XUCOOIaHUO, YHUHT
ANIEMEHTH 3Ca TAbJIUM OJyBUMJIAPHUHT MIaxcuil Taxkpubacuaup [1].

Jlexun, X03Upru BakTraua WIMHUK-NEIaroruk Ha3apus Ba aMaauéTuaa
KOMIIETEHTIU EHIamyB TaBCU(DUHU OepyBUM TyILIyHUajapra OuJ
anmnapaTH TYIuK makuianmara. Ly cababnan xaMm “KoMIeTeHTINK Ba
“KOMIETeHIIUS ~ aTaMaJIApUHU TYITYHUINTA HUCOAaTaH TypJiv EHAITyBIIAP
MaBXKy/.

Tabaum TU3UMUA KOMIETEHTIHN €HJIAITYB “‘TassHY KOMIIETEHIUsIIap”
KOHUEMLMACUHN aHUKJIAI1I Or1aH OOFIMKIUp. TasiHy KOMIIETEHIINS — KEHT
CHEKTpJaru MOXHUATra MOC KelaJWraH aHUKJIOBYM KOMIETEHLUAINP,
SbHU y TaBcu(U Ba TaTOMK Japa)kacura Kypa yHuBepcanaup [4].

Xo03upru BakTAa KOMIIETEHTIMK Ba KOMIETEHUUsAJIApTra TETUILIN
aTamasap TYJIUK IIaKUIaHuO OVIraHu MyK, KYITYWINK TaIKUKOTIHIAP
KOMITETEHIIMSUIAPHUHT MyXUM TaBCUIIAPHHU, allHAH YIapHH aHUK (ao-
TUSITIATY aHUK XOoJIaTiiapAa HAMOEH OYIIMIIMHY aKpaTHO KypcaTHIaIu.
KomnereHnuust yHu aHMK amaira OIIMpUII MapTIapyuIaH apu XoJijaa
MaBXKyJl OYIUIIM MyMKHH 3Mac. Y OUIIMM Ba KYHUKMaIapHU OMp BaKTaa
cadapbap KM XaMaa aHuK (HaoIusT MapoUTHIa MyoMalia ycyiiap
OwIaH y3BUi OOFJIIaHTaHIUD.

CamapaiopauKKa 3pULIUII YYYH MaBXyl OMJIMMIIap KEHI CIIeK-
Tpraru OmnmumIap OuaH OoFIaHrad Oyuy J103uM. KoMIeTeHTINKHI
PUBOKJIAHTUPHUIL COXAJIapUra TabJIUM OJHII, U (PAOTUSATH, COFIUK
XaKuJa KalfypHyIl, MaJlaHusIT, cuécar, aTpo-MyXHUTHH acpalll, ¥3apo Ty-
UIYHUUI Ba THHYWINK Y4YH XapakaT KWJIHII Ba 11y KaOuiap TErHIUTUIHP.
KomMmnereHnusiapHu mak/UTAaHTUPHIL BOCUTANIapH cudaTuaa yMyMun
TabJIUM, KacOUii Taliéprapiank, CAPTKU Ba KEUKU TAbJIUM, OUTIaBHH Tap-

@ FIZIKA, MATEMATIKA va INFORMATIKA 2020/4




40 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

Ous1, MaaHui-MabpUUii HaoauAT KabuIap Kapaaaiu.

ETakun onmuMIapHUHT TaJKUKOTIApU HaTHKaIapyuHu [2,3] Taxiuim,
TabJIMM/Ia KOMIIETEHTIN EHIallyB, KOMIETCHIUsIIAp OUIIUM, KYHUKMa
Ba MaJlaKaHW paJl STMaau, TEKUH yaapJaH Y3UHUHT MyXHUM JKAXaTia-
pu: OwmMMIapaaH — y Xakujaara Hadakar MablIyMoTiap Oumnan, 6amku
baonuAT KYpUHULIUIAPUHUHT MAaBXYyUIMTU OulaH; KYHUKManapaaH
— TabCUP KYPCATUIIHUHT TYPIIM 00BEKTIIapUTa YTKA3UIUIIK OujIaH; Ma-
JaKajapaaH — MHCOH HadakaT ofaTuii xapaxkariaap OpKajau 3Mac, Oaiku
SIHTM HOCTaHJapT XO0JIaT/la XapaKaTJIaHUII UMKOHUSTUHY aHIJIall Ou-
naH ¢apk Kutanu. lynnait Kunmbd, KOMIeTeHIUIIapra SPUILIUIT YIYH
BOoCcHTa cudaruga MyxuM OyiraH OWianM, KYHHKMa Ba MajakajlapCu3
HIaKJUTAHUIIA MyMKHH 3Mac.

KomrmereHius Ba KOMIETEHTIUK TylIIyHYaJIapuHU Oup Hapca aed
TYIIYHMACIIUK KepaK, KOMIIETCHIINS ICHIITaH/Ia TabJIUM OJTyBUMHHHT
TabJIUMUHN Taléprapiurura oJANHIaH KyHHITaH Tanad Kapaica, KoMIie-
TEHTIIMK JIeHnIranaa — maxcuii cudamiapHuHT TapKUO TONTAHIUTH Ba
Oepwiran coxara HucOaTaH (paOJIMATHUHT MUHUMAIT TAKpHOAcH Kapa-
nagu. Tuzumiau EHAITYB TO3UIUSCHIaH YKUTYBUMHUHT KacOuid Taitép-
TapJIUTH XaKkuaa QUKp IpUTaAUTaH OYIcak, y3una npeaMeTIn-MeTOIUK,
TICUXOJIOTUK-TIEIarOTUK KOMITETCHIMSUTAPHH Ba YKUTYBUMHUHT KacOMiA
KOMIETSHTIIUTH CU(aThIa aXO0POT TEXHOJIOTHSIIAPU COXACHUIATH KOM-
METSHIMUIADUHE HAMOEH 3TyBUM KOMIIETCHIIMSIAp CUHTE3WHH Kapaill
703uM OY1au.

AXO0OpPOT KOMMYHHUKAIIMOH TEXHOJOTHSIAp COXAaCHJIaru TabJIUM,
y3ura xoc WYHAIUII TAbCUPHU OCTHU]IA TACAUKIAHUO, YIapHUHT OpacH-
1a: axOOpOT Ba BUPTyaJl TEXHOJIOTHSUIAPH COXACHIATH MyTaxaccuciap
KOMTIIETeHIIMsUTapuTa OYaTrad TalaOHUHT Te3 Ba y3myken3 ommii, AKT-
HUHT FOKOPY TE3NMUKIA SHIUIaHUO OOpHUIIIH, Ma3Kyp coXa/la TabJIUMHU
[IAXCHUHT OyTYH KacOWil (haonusaTH JaBOMHUIA Y3ITyKCHU3 jKapaéHra
alllaHuIIKra anoxuaa ypry 6epuil MyMKUH.

X03Upru BakTia MaKTad YKUTYBIMIAPUHUHT aXOOPOT TEXHOIOTHSLIIAPH
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KOMIETEHTINIUra, XyCyCaH, MaKTad TabJIMM MaKOHUIa aXO0POT KOMMY-
HUKAIMOH TEXHOJIOTUsUIApIaH KeHT (hoiJalaHHII IApOUTH/IA 3 KacOuid
(GaonMATUHN amaira OLIMPHULINIa aJoXHJa aXaMUusAT OepUIMOKJIA.
AlHMKCa, YKUTYBUM €KUM THHIVIOBUMIAPHUHT aXOOpOT KOMMYHUKAIH-
OH TEXHOJIOTHSIApU COXACHJaH, SbHU axOOpoT Ba BUPTyal TEXHOJIO-
TUsUIapUAAaH Majlaka OMIMPUIIUIApUra KOMIIETEHTIN €HalllyBHHU TaTOUK
STUIMIIN MOXUSATHHH acOCIIallra KarTa YTHO0p KapaTuiMoKIa. byryHru
KyH/1a KacOuil (aoNMATHUHT TABJIMMUN HATHXKACH “‘axOOpOT KOMMY-
HHUKAIIMOH KOMIETCHJIUK EKH “BUPTyall TEXHOJOTHSIIAPU COXACUJIaru
KOMIETEHTJIMTY TyIIyHYallapyd OpKaJld aHUKJIaHAIU. YIapHH MOXUST
ACTIEKTH - OYJIFYCH MyTaXaCCUCHUHT peall KacOMii MyaMMO Ba Macaiasap-
HH ax00pOT KOMMYHHUKALIMOH TEXHOJIOTUsUIApH COXACUIArt Y3IaluTupran
OounumiapuaaH GoiganaHral Xoaaa Xaja 3Ta OJIHUIIN XUCOOTaHa 1.

UyHKH, TAAKUKOTUMUZHUHT MaKCa i, THHIJIOBUMJIIAPHUHT aX00pOT
Ba BUPTYyaJ TEXHOJOTHIAPU COXACHIar KOMIETEHTIIMTUHU TaKOMMUJI-
JAMITUPUIITHUHT MEJaroruk MapTiapuHu Ha3apuil Ba Taxxpuba-cH-
HOB OpKaJM aCOCIAHWIIMHHU aHHWKJIAN OYica, TAAKUKOT WIIMMHU3-
HUHT 3HT MyXUM Baszudacu “axO00poT TEXHOJOTHsUIapu COXacuiaru
TUHIVIOBYMIIAPHUHT KOMIIETEHTIIMTH TYITYHYaCUTa QaHUKJIUK KUPUTHIII-
naH uoopat Oynau.

TuHrOBUMIIADHUHT “BUPTyasl TEXHOJOTHUSJIApH COXACUIATU
KOMITETEHTINIH Ta KyHU1ar Tabpru(HU KUpUTaMU3: Ha3apuii OumumIap,
3aMOHaBUI axO0OpPOT TEXHOJIOTUSATIAPU XaM/la JacCTypHil BOCUTaIap/iaH
dholimamanun opKaiau KacOuii-eaaroruk GaoiusaTaa aMaauil ycymiap
acocua TabJIUMHUNA MYXUT MyaMMOJIAPHHU Xajl 3Ta OJIUII KOOWIHATH
— TUHIJIOBYMHUHT ax00pOT €K BHPTyasl TEXHOJIOTHSUIAPH COXACHIArH
KOMIETEHTIIUT U Aelninaau. Maskyp Tabpu@ THHITIOBYM EKHU ITe1aroriap
¢daonusaTHAa 3apypuil OMIMM Ba KacOMii-iearoruk KOOWIHATIApHU
¥y3uaa HaMOEH ATaau. AHa L1y Tap3/1a aHUKIaHAIUTIaH, THHIJIOBYUMHUHT
axO0OopOT TEXHOJIOTHsIApUIaH KOMIIETEHTIIMIH, TU3UMIIM EH/IallyBra
MOC paBHuIia axOopoTiaap OKUMHU OWJIaH MIJIAIIra MyJDKaJlJaHTaH
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KOMITOHEHTIIap OpKalu udoaananaiu.

TUHITTOBYMHUHT ax00pOT TEXHOJIOTHSUIAPUIAH KOMIICTCHTIIMTUHU
OMpHWHYM Japakallu TymyH4Ya cudaTuga Kapauauran Oyicax,
“KOMMYHHKAIIUOH KOMIETEHTINK’ axO00pOoT KOMIETEHTIUTUHHUHT
Ooup kypuHHIIH cudaTHIa aHUKIAHATU. AXOOPOT TEXHOJIOTHSIIApU
KOMITETEHTJIUTH — UHCOH TOMOHHUJAH axO0opomiapHu (aos, MyCTaKHI
KalTa WILIail ONMUINM, SHTU KyTHJIMAaraH XoJiatiapJa TEeXHOJIOTHK
BOcHTanapjaaH ¢Goiganmanrad Xojajga TOM MabHOAA (apK KHJIaJIUTaH
euYMMJIapHU KalOyJ Kujaa OJHWII Xamaa axO0opoT oObeKTIapu Ba
MOJIEJUTAPUHU TAaCaBBYp ATraH XOJJ1a MabIyMOTIAPHU KOMITbIOTEpTra
KHPUTHUII, Y3aTUII, KaOyJl KWJIWII Ba [Ty KaOW TEXHUK KYHHKMalapu
CaBOJXOHJIUTHIUD.

TUHTTOBYMHUHT aXOOPOT TEXHOJOTHSUIAPUAAH KOMIIETEHTIUTHA,
WIMUK-TIEJarOTHK COXaJa XaM Ma3MyHUW XaM MeJaroruk (haoiaust
acmeKkTHUaa ¥3apo y3BUM OOFNAHTaHIUK XOJNaTH TYHIYHUIHUO, y
KyUUJaruiapHy y3 nuura ojajau:

v ykyB npeameriapunn AKT Bocutanapuaan (oiiananrad Xoa
VKUTHIIL;

v TabIuM-TapOus )KapaéHu UINITUPOKIMIIAPH YPTACH/IA IOKAJ XaM1a
110021 KOMITBIOTEpP TapMOFH ax00poT pecypciapuaan Gonganianran
X0J171a aX00poT (haoaUATH Ba aXOOPOTIAPHM Y3apo aIMalInHYBIAPUHU
amaJira OUIpHII;

v' tapnuMm xapaéuuna AKT Bocuranapuman ¢oiigananumiia
ydpan MyMKUH OYiraH canOuil HaTHKaJapHUHT OJIIMHU OJTUIIL,

v\ TabJUM y4yH MYJDKaJJIaHTaH 3JIEKTPOH YKYB-METOIHK
MaXMyaJapHUHT METOJMK Ma3MyHHUHU TICXOJIOTHUK-TICIaTOT K HYKTan
HazapJiaH YKCIepT 0axoJan;

Xynoca ypHHUIA, YKUTYBYWIAPHUHT aXOOPOT TEXHOIOTHsUIaApUAaH
KOMIETEHTIUIY TYyLTyHYacH, Y3ura KyJai 0yiarad tap3/ia MabIlyMOTIIapHU
OJuII, KalTa MIUIam Ba Oolika ¢oiinamaHyBuniIapra TakJAUM JTHIII,
OJIMHTaH MabJIYMOTAAH TYIIyHTaHIApUHU Y3 (HaonusTUra TaToukK 3Tu0
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VOKOIUY €HJAIITAH X0J1/1a HAMOMHUIII STUIII, HOAHUKIUKIAPHU aHUKJIAIIL,
XyJiocajiap YMKApHII Ba €4UM KaOys KWJIHII OmiiaH OeBocHTa OOFJIMK
JKaH.
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®U3NKA ®PAHUHN VKUTHIIJIA YPAH PAJUOHYKJIH]
XYCYCHUSTJIAPUHUA YMYMJIAIITUPUILIHUHT V3UTA
XOC TOMOHJIAPH

A.K.Kymoeoounos. ooyenm H/[I[I1
A.M.My3agpapos. 6.6.0oyenmu, m.gh.o.
(PhD) ooxmopu nabopamopus myoupu HKMK

Makonaoa saopo ¢usuxka 6yrumuoa ypaH paouoHyKiuo
XYCYCUAMAAPUHU YMYMAAUIMUPULL MEMOOU OPKAIU YKUMULWL 80 UIMUT
acocnaw Myxum axamusimed 320 dKAHIUSY KYPCamuieaH.

Taanu cysznap: mabuuil ¢aunnrap, padouoHyKuoiap xycycuamu,
Cy8, MYNPoK, YCUMAUK, IKCNPUMEHMAN MAOKUKOMAAD, PAOUOAKMUS
MY803aHam, aniga-3KCmpomMempux yCyi.

This article indicates the importance of teaching nuclear physics
by the method of generalizing the properties of uranium radionuclides.

Key words: Natural science, property of radionuclides, water, soil,
plants, experimental studies, radioactive equilibrium, alpha spectro-
metric method.

B oaunnoti cmamve ykaszano 3nauenue oOyueHus si0epHou QusuKu
Memooom 0000w eHUsl C8OUCME PAOUOHYKAUO08 YPAHA.

Knrwouesvie cnosa: Ecmecmsennvie HayKa, c80UCMB0 pAOUOHYKIUOOS,
6004, NoyYeda, pacmenus, IKCNEPUMEHMALbHOU UCCAe008AHUS,
PAoUOaKmueHoe pagrnosecue, aibha-cnekmpomempuieckuti Memoo.

®dusuka paHUHU YKUTHIIAA YMYMUAN KOHYHJIAp HaTHKacu cudaTtuia
0ab3u XoJUTlap/a aJoxuaa KeuyyBuM sSApo-(QU3MK kKapaCHIapHU Tabuar
OunaH y3BUH OOFJIMKJIUTMHUA MUCOJ KHJIMO Kentupuml MyMmkuH. [y
*apaéHyapra paJuOHYKIHUIap XyCyCHUsTH MUCOJI OYa onaau. Tabuaraa
Ky yuypaliiuraH paguoHyKJIUJIapAaH 3HT acocuiicu Oy — ypaH
paguoOHYKIMIApUANp. by paauoHyKiInuIap XaBoaa, CyBaa, TyIIpOKaa,

20204 FIZIKA, MATEMATIKA va INFORMATIKA @




A.K.Kyméeoounos, A.M.My3aghapos. Quszuxa panunu yxumuwioa ypam paouonykiuo 45
XVCYCUAMNAPHU YMYMIQUMUPUIHUNS V3U2d XOC INOMONIAPU

Yyeumimkiap TapkuOuaa Ba XaTTo ojaMm ab3ocuja xam yupaiau. [y
cababmu ypas paanodao N30TOIUIAPHHM TAKUK KUIIHIIT OPKaJIA Ta0HaT
KOHYHJIQPUHHUHT YMYMUWIUTUHA, TAOUHIA haHTIapHHU YKUTHUII Ba UIMUN
acocralanl OpKaiu YKyBYHIapHu Ganra 6yirad KU3UKUIIUHHI, LIMUT
TyHEKApaIHK, TahaKKypHHU, MAHTUKHNA (DUKpIIaIt KOOWTUSTHHA STHa1a
PUBOXKJIAHTUPTaH OYIamus3.

Tabuarga ypaH KUMEBHUI JIEMEHTHHHUHT y4yTa TaOWMH M30TONHU
MaBxyn - 2*U, 2°U Ba #*8U. By usororutap Oup-Oupu OuiiaH Katop
(hu3uK Ba KUMEBUI XOccayiapu OWIaH papk Kuiaaau. YIapHUHT TaOuaraa
tapkanuiy xam Typauda seau 24U - 0,0056%, 2°U - 0,71% Ba U
- 99,28%. By uzorormnapaan *°U u ***U u3oromiapu y30K sIIIOBYH
M30TOTUIap Tapkuoura kupu6, Ep mapuma moggamap xocun Oynumm
HBOJTIOLIMAICHHU OaxoMaliia acocuit poib YiiHaiau. by u3ororiap tabumii
palMoaKkTUB 3JIEMEHTIIap OWIAJIApHUHT OOILIAHUIIN XUcoOIaHa U XaMaa
0. Ba 3 - eMUPHJIUII KOHYHHSTH aCOCHa KYPFOITMHHUHT CTa0mib 2°°Pb
Ba *’Pb wu3oTOMIapHra aiaHaIu.

NnMuit agabuéTnapHUHT TaxJUIM MYHU KYpCaTAUKU ypaH
uzororutapuar 2U/A8U Ba 2*U/8U HucOmii MUKIOPH UXTUEPUH TaOHHiA
apajalmaja XxaMuila y3rapmac - J0MMHUIA MUKIopa 6ynuim kepak. by
y3rapMaciauK ypaH U30TOIIapu ypTacuaa paguioakTHB MyBO3aHAT /1e0
arananu. by kuiimar 2*U/*8U uuc6ar yuyH - 53,41 MK/ KMiiMaTra TEHT.
TankukorTiapumus Oy GpakTopHUHT Oy3uui cabadnapuHu afaduériapaa
eTapiid Japakasia TaAKUK KWJIMHMaraHIuruau kypearau. [1-5]

By xuitmMaT MUKIOpHHHM €p OCTH Ba €p YCTH CyBiapuaa aHukiam Ep
HIapyua, yHUHT OOBEKTIapuaa 103 Oepajurad paJuanuo, sapo-(pu3nk
Ba T€OXMMHUK >KapaéHiiap Xakuja erapinya (poiaann MabIyMOTIapHU
OJIUIII UMKOHUSITUHU SIpaTajiu.

PagroakTuB MyBO3aHAaTHMHT ypaH TaOuuUil M30TOMIapu ypracuua
Oy3uiuiy cababIapiHU TOMHII THPOTEOIOTHs, Pyiaiap XOCHI OYIInII
IapT-IIApOUTIAPUHU Ba YPaH JIEMEHTH SIPOCHa KeUyBUH KaTop SApPO-
¢bu3KK >xapaCHIApHUHT WIMHA MOXMATHHU ouub Oepanu. KOxopuna
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KeNTUpUITraH (GUKpIapHU A0JI3apOIUIrHHUA XucoOra onub ypaH TaOuuii
M30TOIIApH Ba yIIap YPTAaCHIATy PaiOaKTUB MyBO3aHATHUHT Oy3MIINII
cababnmapuHy TaAKUK KWIMIIHA MaKcaa KUJIIUK.

Anabuérnapna[1,4,5] 6eprran U U Ba**U paquoHyKInyIapHIHT
0ab3u Aapo-QU3NK XOccanapuaaH KypuHuo Typudauku ypan »*U u3o-
TOITH §Ta FOKOPHU COMMINTHPMA (HaoUTHKKa oTa ThbHH - 2,3 108 Br/T. JIekun
Oup rpamm tabuuii ypan conumrupma paomuturu 1,2310% br/r kuiimatra
sra. Ypas **U U30TONU MUKIOPUHUHT O3rMHA OPTUO KETUIIU Xap KaHal
TaOuuii apajalMaHuHT COMUIITHPMA (HAOJIITUTH KECKHH OO KETUIITUTa
00 KeIaau.

Xy Oy y3rapumn HUMa cababiap XxucoOwra ro3ara Keiaay Ba yHH
VpraHMWIIHUHT KaHJal ycy/uiapu MaBxya? DHAM 1ryiap Xakuaa Gukp
roputamu3. Ypas - 24U, 23U Ba **8U uszotoraprHu Macc-CeKTPOMETPHK
Ba ab(]a - CIEKTPOMETPHK yCysuiap EpaaMuia Tax I KU MyMKHH.
bus macc-cniekrpomerpuk ycyn yayH AGILENT (Iomnmanaus), “Ortec”,
AKIII (Octets PC, Soloist) KypuimanapuaH Ba aiab(a-CeKTpOMETPUK
yeyn yuyH a-Analyst (“Canbera” ¢pupmacu AKIL), ITporpecc — AJIbOA
(EAB MUK “JIO3A”, Poccus) Kypunmanapuaas ¢oiiiataHauk.

TaaKuK KMIMHAETTaH HabMyHa aKTHBIUTHHUAHT 2*U/**8U HucOatu:

234
U — St 234 (1)
St A
U—238
234
Oy epna SU_234 — U wmsoronuuunr 100 Ta KaHaa KEHIJIMTHATH [THK
Mal10HHU,

23 .
S, — U wmsoronuuuar 100 Ta KaHaT KSHIIATHAATH MK MAMIOHH.
Tankuk kuuHaérran 24U - (MKI/T) Macca MUKJIOPH Kyiuaarnya:

a” S
MU 234=E*M (2)

SU 238

Oy epna K-noumuii ko3 GUIIUEHT, yHUHT KHiMaTH - 53,41 MKT/T ra TEHT.
YTka3unran taxpubanap acocujaa OJMHTAH pPaJUOAKTHUB
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MYBO3aHAaTHUHT Oy3miMIIM rpaduk KUXartaaH Kyhunaru 1-pacmuaa

KCJITUPUJITaH.

140

R (%)

100
30 A

120 -

P P-2

P3

cp

—e— 2004
—=— 2006
—a— 2008

2010

NpoGa Ne

1-pacm CyB HaMyHa/1apujaru pajMoaAKTHB MYBO3aHATHHMHT
Oysuinm rpaguru.
Onu6 OopuiraH WIMHUI TaJKUKOTIAPUMU3 HATHXKACHla OJMHIaH
KuhMatiap 1-»aaBajia KeITUPUIITaH.
Anb(a-CIeKTpPOMETPUK Ba MACC-CIEKTPOMETPUK ycyuiap OWiaH
OJIMHTaH TAJAKUKOT HaTWxanapu |-xaasai

Anbda - ciekrpomeTpnap MC
“Ortec” “Analyst” “ITporpecc-Anbha” “Cameca”
52,5+1,1 - - - - 54+2
53,5+0,8 - - - - 55+£2 |-2,8
433+0,6 | 43,0+£1,0 | -0,7 | 43,1+1,1 - 0,47 - -
48,8+0,6 | 484+1,0 | -0,8 | 498+1,0 +2,1 - -
49,1+0,6 | 489+1,0 | -0,4 | 51,0+0,9 +3,8 4962 | +
1,0
499+0,7 | 504+1,1 [+1,0| 514+1,1 +3,1 - -
50,0+0,7 | 51,3+1,2 |+2,6| 52,0+1,1 +4,0 48,72 | -
2,6
51,4+0,7 | 51,1+1,0 | -0,6 | 51,77+ 1,1 +0,7 - -
514407 | 52112 |+12] 52611 | +24 - i

C2

FIZIKA, MATEMATIKA va INFORMATIKA

2020/4



48 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

56,0+0,7 | 56,6 1,1 |+1,1| 56,69+ 1,2 +1,2 - -
57,0+£0,7 | 569+1,0 | -0,2 | 57,16+ 1,1 + 0,28 - -
589+08 | 578+1,1 | -1,9 | 559+14 -5,1 - -
66,1+0,8 | 67412 |+2,0| 68,4+1,3 +3,5 - -
66,608 | 665+1,1 |+0,8| 67,22+1,1 +0,93 - -

VYpraua kuiimatiap 1,1 2,3 2,3

By 1-xanBanmaru HaTvKanapaaH KypUHAO TypHOIUKY Oab3H €p OCTH
cyBiapu HabMyHajapuaa 24U H30TONMUHHHT PaJHOAKTHB MYyBO3aHAT
MUKJ0pH OMp-OupuaaH karTa GapK KUIMac SKaH.

Mynnait kKuaub rOKOpUAa KeNTUPUITAH TaxXpruda HaTHXKaJlapUHU
TaxJIMJ KWK acOCHAA OJAMMM3Ta KYiraH mMakcajira 3puiiivk aed
aiita onamu3. Ousuka HaHMHU YKUTUIIA YpaH PaAHOHYKIHAIApU
XYCYCHSTIAPUHA YMYMIAIMITHPHII PO Pu3UKacu (aHUHHUHT JHT
non3ap0 MaB3ycu OYnuO KomaBepaan. UyHKH XaéT JaBOM dTap dKaH,
daH OTYKIapu XaM IOKCaKJIMKKa kapad mHTUIaBepaau. Tabuataa
KkewaéTraH Xap KaHaai skapa€H aca sipo pU3MKacu HyKTau HazapuaaH
0axoiaHTaH/ia dHI TYFPU WIMHH MOXHATra 3pumagu. Sapo Kabpura
KaHYalluK 4yKyp KupuO Oopcak OyTyH ojaM MOXMSITHHH IIYyHYATHK
TepaH aHIVIAMu3.
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KVDUIMALAPDHUHS QQLBMK 5amda MEXHONI02UK ACOCAAPUHU E;ZZQHMW
KAVWITA THKJIAHYBYAH DHEPTHUS MAHBAJIAPHU
ACOCHJIA UIIVIAUMJIATAH KYPUJIMAJAPHUHT ®U3HUK
XAMJIA TEXHOJIOT'HK ACOCJIAPUHH YPIAHUII

M. Tonezenoea. Huzomuui nomuoaeu T/ITY yxumyeuucu

Maxkonaoa 1opmumuzoa MyKooun ea Kauma muKianyedu dHepusl
manbanapuoan oruoanranuul , OIUL MAavIUM MYdACcacalapuoa MyKooui
8a Kauma Muklanyeuu SHepeusi MaHOAlIapuHuHe u3uK 8a MmexHono-
2UK ACOCIapuHU manabanapea YKUmuHuHe UMKOHUAMAAPY MAXIU
KUIUHSAH.

Taanuy cyznap: gpuzuxa maviumu, MemoOUKa, IHePeUsi, IHEPSemuKd.

In the articl is provided results of study of phusical and technological
concepts of the Solar energy transforming of electric energy in teaching
of phusics in highest educational institutes.

Key words: phusical concepts, energy , electric energy, wind power
methods.

B cmamve npedcmasnenvt 603modicHOCMU 6HEOPEHUS 8 YUeOHDbIIL
npoyecc uauyeckux U mexHoi02U4ecKux OCHO8 UCMOYHUKOS
ATbMEPHAMUBHOL IHEPSULU 8 NPENOOABAHUY PUUKU 8 BLICUUUX YUEOHBIX
308e0eHUSIX.

Knrwueswie cnosa: gusuueckoe oopazosanue, Memooukd, SHep2us,
9HepeemuKa.

ByryHru KyHra kenu® Y30eKHCTOHIA HOAHBbAaHABMII Ba KaiiTa
TUKJIAHYBYaH SHEprus MaHOamapuaaH ¢oiigagaHull, TexXaMKop,
3aMOHAaBHUH TEXHOJOTMSJIApPHU KYJulaml Oopacujard HIuIap Kyjaamu
ToOOpa KeHraiimokaa. KoHyHYMIMK manatracu TOMOHHUIAH KalOyin
kuiuHran 2019 vinn 22 maiinaru, CeHaT TOMOHUJAH 11y MW 3 mMaiaa
MabKyJulaHraH xamaa [IpesnnenTumMus TomoHu1aH um3osanras “Kaiita
THKJIAHYBYH SHEPrust MaHOanapuaaH Qoiinananumm tyrpucuaa’ tu Konyn
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Kyura kupau.[1]

Y0y KOHYH MKTHCOAMET TapMOKJApH Ba MXKTUMOMM coxasapa
SHEpPrUs CaMapaJopJIMTUHU OIIMWPHII, MamJiakaT dHEpreTuka
XaB(CU3IUTUHU TAbMHUHIIAII, ITYHUHTJEK, KalTa TUKIAHYBYH SHEPTHUs
MaHOanapuaan (GoiganaHuIl KYITaMAHN KeHTAaUTUPHII XaMa coxara
OHMJ HOPMAaTHUB XYXOKaTJIapHU TapTUOra COJUINra XU3MaT KUiaiu.
Konagepca, Oy xy#oKkaT MamIaKaTUMU3HU OapKapop pUBOXIJIAHTHPHIL
noupacuaa dapyua xxadxanapaa SHeprus OapKapOpIUTHHU TAbMHHJIAIIL,
EKWIFU-DHepreTuKa OanaHcu auBepcuUKalus AapakaCUHU OLIUPUII
Ba Oy 60paja Kynail HIIOMIapMOHIINK MyXUTHHHU SIPATULI CHHTapU KEHT
KaMpOBIIM Macajajiap e4uMUIup.

Konynra kypa, KaiiTa TUKJIaHYBYHM SHEPTHS UIILIA0 YNKApyBUHIAPH
Ba MCTEBMOJIUMIApUTa UMTUE3 Ba mpedepeHnusiap Oepuiras.
Kymnanan, kaiita THKJIQaHYBYM SHEPTHsl MaHOAIapUIaH SHEPTHsI HIILTA0
YUKApUII YCKyHaJapu OYyiinda MoJI-MyNK COJUFH, YOy ycKyHamap
YypHaTWiIraH y4yactkanap Oyiinya ep conusy, yiap UIuiad ynkapaérran
sueprus 10 itun Mymgatra “Y36eKruapodHepro” KOMIAHUSICH
TapKuOUIaru KOpXoHayuap cOTaéTraH >HEPTHs KUCMHAA KYIIMITaH
KUAMAT COJIMFUJIAH 0307 KWIMHAIM. YCKyHajgap MIUIa0 YUKapyBUMCH
JaBNaT pyMxaruaaH YTKU3WITAHIAH S5 Wnin myaaarra Oapya Typaaru
COJMKJIApHU TYynamjaad o304 KuinHaau.KoHyH OwiaH Typap Ko
OMHONIapUAAaH PHEPropecypc TapMOKJIapuIaH TYIUK Y3WJIraH X012
MYKOOWII HEeprusi ManOanapuaan (oianaHnyBuu MIaxciaap MyKOOWI
sHeprus MaHOamapuaaH (oigadaHUITHN OOILIaraH OWJaH yd4 WHI
MyZJ1aTra KUCMOHUHN IIaXCIAPHUHT MOJI-MYJIK Ba €p COJMFUAAH 0301
KWJIMHAAUraH OYyiiau.

JlapXakukar, OPTHUMH3 UKJIMMH IIApOUTHAA Ky€EIll, CyB, IIaMOJI,
O6uora3 cUHrapu HOaHbaHaBHMH >HeprusuiapAad (oiaanaHUITHIUHT
yJIKaH UMKOHMSTIapu MaBxkyl. PecnyOnukamMu3 xyaynaujaa MHMIIHUHT
Kapuitn® 350 kyHu Ky€num Oynaau, TOMMUHN 1IaMoJl 3CU0 TypaauraH
OYMK MaimoHnap kym. byHmaii Tabunii canoxust OyTryHI'M KyHIa JKaXOH

20204 FIZIKA, MATEMATIKA va INFORMATIKA @




M.Tonezenosa. Kaiima muxianyeuan sHepeusi manbazapu acocuda uwiaiouean 51
KVDUIMALAPDHUHS QQLBMK ymtda MEXHONI02UK ACOCAAPUHU QQZdHuW
Mukécuaa Tobopa ommanamubd 6opaéTraH IOKOpU camapaiu Kaita
TUKJIAHYBYH SHEPIusl MaHOamapuaan (HoraaTaHuIIAa Kyaa Ky Kelaau.
bupok, xanu xaHysrada OJMMIAPpHUMHU3 TOMOHHUIAH UXTHUPO
KUIUHAETTaH KYIU1ad KypuiManap Xakuga TablIuM Myaccacalapuja
VKUETraH Kynmuuiuk Tajaba Ba YKyBUWJIAp e€Tapiaud  Japaxania
TacaBBypra ira smac. Tanmabanapna kaiiTa TUKIAHYBYM Ba MYKOOMII
SHEprusl MaHOaTapu XaKuaa eTapianya TacaBByp XOCWI OYJIHIIN YIYH
OyryHru KyHna ¢usuka ¢annapugaH spaTwiaéTrad Japciukiap,
VKyB Ba yCIyOuMd KyJJaHManap TapKuOWra WKKUJIAMYH JHEPrus
peCcypCcIapyUHUHT TYpMYIIJa UIITATUIUIIHA, QU3UKAaBHH Xamja
TEXHOJOTUK acociapy XakuJard MablIyMOTJIADHU KUPUTHUII 3apyp.
AXOOpOT acpujaru KeHT KyJaMJId MablIyMOTIapJaH JHI CYHITH
Ba XaéT yuyH 3apypilapuHu axparu® onuml Ba yHU Tanaba Ba
Tanabanapra erapyid Japaxana TYUIyHapiud KuiuO eTka3ud Oepwui,
SbHU OJUN TabIuM XaMmMJa Yypra Maxcyc KacO-XyHap TabiIuMU
ti3umuga pusuka danuHu ykutumga “KaiTa THKIaHyBYaH SHEPrus
MaHOallapu acocuja UIUIAWIUraH KypuiIMaJapHUHT QU3MK Xamja
TEXHHUK aCOCJIApUHU WJIMHH acocla YpraHull acoCiapyu HU SIPaTHIII
WIIUMU3HUHT MOXUSITUHU TAlIKWAJ 3TAJIH.

Byrynru xyH tanmabu nmapaxacuuaru nemaror ¢pusuka (GaHUHHHT
CYHITH SIHTWJIWKIApuIaH Ooxabap OYynuiu, yimapHu OEBOCHUTA J1apc
MaB3ynapura Oofnail Ba Kymnail ownumm Tanal stunanu. “Kaiira
TUKJIAHYBYaH Ba MYKOOMJI SHEprusi MaHOajapu acocuja UIUIalurad
KypWIMaJapHUHT (U3MK XamJa TEXHOJOTHK AacOCIapuHU WIMUN
acocza TYUTYHTHPHIIHY Ba [Ty acOC/a JapCHU TAIIKWI KWIHMIITHA Oapya
VKUTYBUMJIADUMU3 XaM yAJanai oJIMaéTraHiuru CUp 3Mac, OyHUHT
acocuii cababu YKUTYBUMJIADHUHT WJIMHKA CAIOXHMATH EKU MEAaroTuK
MaxopaTHJaH TallKapyd MaB3yra JOUp MAbIyMOTJIAp Oa3acHHUHT
UYKIUry €Ky iIroHa TU3UMIa KeJITUpUIMaranauruaup.|[3]

By MyamMmmMo OViinda qyHEHHHT €TaKdH OJTUH TabhJIMM Myaccacallapua,
xymnanad, Tehnische Universitaet Berlin-TUB(I'epmanus), Oxsford
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University(AKII), M.JlomoHocoB Homuaaru MockBa gaBiat
yauBepcuteTd (Poccus) kabu wiM Mackaninapuaa QyHIaMEHTal Ba
aMaJIii TaaKUKOTIap onmub Gopuiamoxraa. JlyHé mukécumaa MyKkoOnI Ba
KaliTa TUKJIAHyBYM SHEPrusi MaHOATapUHUHT (U3MKABHI acoclapura
oun (aH Ba TEXHHWKA SHTWIMKIAPUHU YKyB jKapa€HUra TagOouK
aTUI Oyiin4a o0 OOpWiTaH TaJIKUKOTIAp HATHXKACKIA KaTop MIMHUN
HaTIKajaap OJWHTaH: U3MKana MYKOOWIT Ba KaiiTa THKIAHYBUH
JHeprus MaHOajJapu TypJapuHU XOCHJ KIJIMIIHUHT 3aMOHaBUU
acocnapura ouji OWiIMM, KYHHKMa Ba MaJlakaJapHU IHaKJUTaHTUPHIL
OocKHYIapu TAaKOMUJUIAIITHPWITAH Ba UHTEp(}AoN TEXHOIOTHUsIIapU
nniad umkwiral. (Tehnische Universitaet Berlin-TUB). MykoOun Ba
KaliTa THUKJIAHYBYM HHEPrusi MaHOajgapu Typiapu, ynap acocuiaru
KypuIMalapJaH HCCUKIUK Ba AIeKTp MaHOau cudaruna doiinamanuin
UMKOHUSATIIAPU, YHUHT HMKTHCOAUN caMapaJopJUTHHU YpTaHUII
Ba Taxjua HTum Mmacanamapu P.ABe3os, Y.A6aues, M.Myponos,
U.Mynnomes, A.Sp6exos, J.Mupsapaiinmos Ba Gomk, MIX
nasnarapuna P.I'oponos B.Kaprues, H.bapanos, C.Ynanos, I.Ps3anosa
KaOM OJNIMMJIAPHUHT WIMHHM HIUIapuaa TaAKUK ASTUJITaH.

[lynra kapamacnaH, y3iaykcu3 (u3uka TabIuMHAa MYKOOWIT Ba
KaliTa THKJIAHYBYM DHEPIrHs MaHOAJIapura OWJ 3aMOHABHH OWINM,
KYHUKMa Ba MallakaJlapHU IIAK/UTAHTPHUII acocuaa Gu3MuKa YKUTHII
kKapa€HH caMapaJoOpIUTHHH OUIUPHUIN J0a3apd MyaMMOJIHUTHUYa
konmokaa. lllynunraek, y3nykeu3 ¢u3uka TabiuMHAa MYKOOWJ Ba
KaliTa THUKJIaHYBYM OSHEprusi MaHOajmapura JOUp 3aMOHABUN OHIUM
Ba KYHUKMallapHU IMaKJIJaHTUpUII Oyiinya wnuiad YuKuiIraH
xap Oup Taknmmud Ba TaBcusutap (U3MKA YKUTHII METOAWKACUHH
TaKOMWJUTAIITUPHINTA XHcca OYIuO KYIIviaau.

VkyB (aHu Ma3MyHMHH KaiiTa THKJIAaHYBYaH SHEPIHs MaHOazapu
acocuia MIIUTARNral KypuiIMajJapHUHT (PU3UK Xama TEXHUK acocaapu
XaKUJIard MabJIyMOTiap OwiaH OOWHWTHIN, 3aMOHABHH YKUTHII
yCyJUIapy OPKATTU TabJIUM CaMapaJOPIUTUHU OLIUPHUIIL, YKUTYBUHNHUHT
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M.Tonezenosa. Kaiima mukianyeuan sHepeusi mMawbaniapu acocuda uwiiaiouean 53
KVDUIMALAPDHUHS 1221/{3141(' ymda MEXHONI02UK ACOCAAPUHU QQZQHMW
BaKTMHM TeXaraH XojaTrJa yHM WJIMHUN acoCJIaHraH Marepuaiap
OwnaH TapMMHIAIl Makcaauaa ~KaiiTa TUKJIIaHyBUYaH JHEprus
MaHOajapu acocujia MIUIAAUral KypuJIMaJapHUHT U3MK Xam[Ja
TEXHOJOTHK acOCHapuHU YpraHum’ Oyinya YKyB KOMIUIEKCHHU
spaTUIll JIo3uM OVyianu 1e6 yinaimus.

VKyB KOMILUIeKCHHUHT MaKcaan: PaH Ba TEXHUKAHWHT MHUCIICH3
TapaKKUETH, TYPMYIIHUHT TYpJH cOXalapuia KeCKMH opTHO Oopaérran
ax0opoT XaKMHUJAH 3apypuUil KUCMIIAPUHU aKPaTHO OJIMII,TabJIUM
Myaccacanapuaaru ¢pusuka YKyB (HaHu Ma3MyHUHH KaiTa TUKIaHyBYaH
SHeprus ManOanapu acocuja MIUTAWIUraH KypuiIMaJapHUHT (UK
XaMmJla TEXHOJIOTUK acOCIIapUHU TYLIYHTUPYBUM MaB3yjap OuiaH Xxamjaa
1y Oopajia SpUIIWITaH CYHITH IOTyKJIap OuiaH 60WuTHO Oopwiil,
3aMOHABUM YKUTHILI YCYJJIapd OpPKaJlu TabJIUM camMapajopiIUTMHU
OLLMPHUIL, YKUTYBUMHUHI BaKTMHM TeXKaraH XOJIaTAa YHU WIMHUI
acocllaHTaH YKyB MarepHajiapy OujiaH TabMUHJIAIIIaH HOopar.

VKyB KoMILIeKcHHH sipaTunn: Maskyp uma > Kaifta Tuxianysdan
SHEprusi MaHOaJlapy acocuja UILIAiAUraH KypHJIMaJdapHUHT (QU3HK
XaMJla TEXHOJOTUK aCOCIapUHU YPraHuill® HOMIIM YKYB KOMIUJIEKCUHU
SApaTUIIHA aCOCHM Makcaa KwinO oiaraHmMu3, Oy HIIHU HadakaTt
onmuii YKyB 1opTH Tanabanapu ydyH, Oaqkd yMyTablIuM MakTabmapw,
ailfHMKca YpTa Maxcyc KacO-XyHap TabJIUMHJIa amalira OUIMPHUII Kepak
Ba 3apyp ned yinaimus.

VKyB KOMIUIGKCHHH SIpaTHII OOCKMWIApH Kyiujardya Gyamimm
Kepak:

1. KaiiTa TuKIaHyBUaH »HEprusi MaHOajnapu Ba yJIapHUHT (PU3MK
XamJla TEXHUK acocjapy Xxakuja MabiyMomiap 0a3acHHU SIPaTHIL.

2. ”’Kaiita TUKJIaHyBYaH OHHEPTUs MaHOATapUHHUHT (HU3HK XaM/a
TEXHOJIOTUK acocyapu” YKyB kommuieken yuyH JATC xampa Ha-
MyHaBUll YKyB pexa MIu1ad YMKHIIL.

3. ”Kaiita TUKJIaHyBYaH SHEpPrusi MaHOaTapUHUHT (HU3UK Xamaa
TEXHOJOTMK acociaapu’ YKyB  KOMIUIEKCHM Y4YyH HaMyHaBUH (aH
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JacTypd Ba WINYHM YKYB JACTYPH MILTA0 YWKHIIL.

4. ”Kaiita TUKJIaHYBYaH DSHEPrUsi MaHOAJApUHUHT (PH3UK Xama
TEXHOJIOTHK acocyiapu’ YKyB KOMIUIEKCHMHHM VKHUTHINIA ¢oiigana-
HUWIAUTaH afa0uétnap (MaBKyMJIapUHUHT TaXJIWIH) Ba SIHTU VKYB
KyJJlaHManap, METOJUK KYyJlJlaHMallap, BUPTyall Jlaboparopus UILIaH-
MaJapuHU SIPATUIIHU KY37a TYTraHMH3.

MakcangHu amMalnra OIIUPUII YYyH DHT aBBallo (QH3HKa
TaBJIMMUHUHT MOTHBAIIMOH, KOTHUTHUB, (DaOJHSITIIN XaM/Ia MHHOBAIIMOH
KOMITOHEHTJIApUHU 03ara KeNTpuIIuMu3 3apyp. CYHrpa menarorux
[IapT-MIapoUTIap UIUTA0 YMKUIAAN. Yiapra:

- VKyB-MebEpHil Xy#OKATIAPHU HIIA0 HHKHIIL

- VyBun Ba TamabanapHu MyKOOWT Ba KaiTa THKJIAHYBYH SHEPIHS
MaHOanapura Ouj 3aMOHaBHI MabyMOTIap OWJIaH TabMHHIIAIL,

- Tannanran marepuamiap Ma3MyHUHU TaKOMWUIAIITHPUIIL;

- VKyB Ba 7IeKTPOH KyIUTaHMAap WMIIIA0 YHKHII

- upakTuk Matepuauiap UIuiad YMKHIILIL

- Meronuk wummanManap Tai€prnam kaOu Bazudangap KUpPaJu.

Oxopunaru keTMma - KeTIMK acocuaa Qu3uka gapciapuia
MyKOOWJ Ba KailiTa TUKIAHYBYM SHEPrus MaHOamapwra ouj acocui
TylHIyHYaJapHU MIAKJUIAHTPHUII METOAWKACHU MIIIA0 YHUKUIATU.
Acocuii MebEpuil XyXoKariaapnaa, SbHU Qu3nka (HaHUHU YKATHII
TaBIUM CTaHAApTIApUIA, YKYB JAacTypiapujaa, MOAYIIU VKYB
JacTypiapuaa MyKOOWI Ba KaiTa TUKIAHYBYHM dHEPTUs MaHOalapura
OU/JI TYUIYHYaJIapHU aKC 3TTUPHILITa SpHUIIniIaad. MykoOun Ba KaiiTa
TUKJIAHYBYU DHEPrus MaHOamapura AOUP MaTepuaiiap YKUTHITHUHT
3aMOHaBUI BOCHTAJIApUIAH, IIAKUIApUAaH, METOAJIApU Ba yCyJUIapuaaH
camapanu (oigananuod, Mabpy3a, aMaauil, CEMUHAp MAaIIFyJIOoTIapua
, Tyrapak Ba (hakyIbTaTUB Kypclap/a MaKIUTaHTPUIIaIH.

Hartmxkana y3nykcnus (usnka TablIUMHIA YKUTHIIHUHT TYPIIA
3aMOHABUH IIAKJI Ba BocHUTanapuaaH (ormamaHud MyKoOWII Ba KaiTa
TUKJIAHYBYU DHEPTHs MaHOATapUHU XOCWI KHIyBUM KypHJIMalapHU
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KYpuiManapuune uauk xamod mexHonoeuk dcoCiapuiy Vpeanuul

VKUTUII TEXHOJOTHSIIAPH TAaKOMIILIAIITUPHIAAH, Gu3uka (QaHuIaH
aManuii Ba JabopaTopus MAIIFYJOTIAPWHU TAaIIKUI JTUIIIA
VKyBYM Ba TajabalapHUHT SHEpPrusi Ba MaHOamapjaH (HoigamaHuII
MaJaHUSITHHA TIAKIIAHTHPUINTA SPUIIHIAAN, yaapaa TeXaMKOPIUK,
WIMAK JTyHEKApaIl, KOHCTPYKTOPIIUK Ba SPATYBYAHIMK KOOWIMSTHHU
PUBOXKIIAHTPHUIIATH.

Nnmuii w3naHUMIIapuMU3 TaAKUKOT MyaMMOCH Joupacuia
¢u3nKa YKUTHII METOTUKACH COXACHAa SpATWIraH WIMHH METOIUK
anabuérmap Ma3MyHUW OWJIaH TaHUIMKO YUKAWK. Taxpuba-CMHOB
WIIAPUHA YTKA3UIIIaH ONANH KyHuaaru Bazudanap Oenruianin:

- Tanabanapra Oepuiaaurad TONIUPUKIAP TASUMHHNA aHUKJIAIITH-
pHII Ba TYIAUPHIN, yIapaaH YKyB kapaéHuaa GorgamaHuIT yayH Me-
TOIMK KypcaTManap Uiiad YuKuIL,

- Tanabanapra OepuiiaJurad TONIIUPUKIIAP TU3UMH aCOCUIA LIaKII-
JAHTUPYBYHU TAXKPUOA-CUHOB MIIUTAPUHU YTKA3ZHIIL;

- MAKIJAaHTUPYBUM TaXpuOa-CHHOB HaTHWKalapuHU cudar Ba
MUKJIOPHIA KAXAT/AaH 0aXxOJIallHA aMaJira OIIUPHIIL

YmOy BazudanmapHu Oakapum ydyH Ky3aTHII, cyxOaT Ba
cypoBHOMaNap YTKa3uIll, TAXpHOA-CUHOB, yIapHU TaXJIMJI KUIIHUII,
YMYMJIAIITUPUIT KaOW TaIKUKOT METOIUIAPH KYIUTAaHHIIIH.

TagKMKOT MIIMHUHT acOCHIl XoJaTIapuHU Takpuba-CUHOBAAH
yrrazum oupunun 6ockuun THITY ¢usmka -maremaruka (akyiabTeTH
¢u3nKa Ba acTpOHOMHUSI YKUTHII METOAWKACH TAabJIUM HyHanumm 4
Kypc Tanabanapu OwiaH TaHJIOB (aH JoMpacuja TaxXpuoda - CHHOB
WIIAPH YTKAZUIIH.

bupuHun OOCKHYHUHT aCOCHI MakKcajy, TaHJIaHTaH MYyaMMOHHU
(dbusmka napciapuaa TagadalapHUHT MyKOOWJI Ba KalWTa THUKJIAHYBYH
sHeprus MaHOanmapuIaH OWIMMIIApU KaHJal napakaja dKaHIUTHHU
Ypranun, Tanabanapaa MyKoOWI Ba KalTa THUKIAHYBYH DHEPTHUS
MaHOanapuIaH OMIMMIIAPHUHT HIAKJIAHTaHINK JapakaCUHU aHUKJIalll
ME30HJIapUHHU UILIA0 YMKUIIAaH uOopat Oynau. ByHUHT yuyH
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TanabanapHUHT GU3HUKAAH aMaIui Ba 1ab0paTopus MalIFyI0TIapIaru
daomusatnapu ypranmwpiu. Ou3uka TAbIUMUHUHT OJTUUA  TabJIMM
JacTypllapyu pekacu TaxJIMJI KMIUHAW. MablyMKH, Xxap Oup uiiaa
TALIXUCHUHT TYFPU KYyUWIINIIN KEUUHTY UIUIAPHUHT caMapaOpiIuTUHHA
Oenrunaiiay, nry Ooucaan tanadanapaa MyKoOWI Ba KaiiTa TUKIAHYBUU
sHeprusi MaHOanapura Joup OWIMMIIap MAK/UIAHTaHJIMK JapakKaCHHUHT
JacTIa0KU XONAaTHHU aHUKJIAINTa aJloXH/1a axaMusT Oepuiau. Tanadanap
OuslaH aHKeTa cypoBHOMalapu yTkaszwianu. JKaBoOnap TaxJIHIU
HaTWXajgapuaaH, TanabamapHuHr kymuunuruga (70-80%) mykoOun
Ba KalTa THUKIIAHYyBUM DSHEPrus MaHOamapura qoup OWIMMIAPHHHT
[IAKJUTAHTAHIIUTY €Tapiiv 1apaka/ia IMACIUTH aHUKITaH I},

Taxpnba-cHHOB MIIJTAPUHUHT UKKHHYM OOCKHMYMJIAa Tajabamap/a
MyKOOWJI Ba KaiiTa TUKJIAHYBYHM SHEprusi MaHOamapura ouj Ouiumiap
HIAKJUTAaHTaHJIMK JapakKaCUHUHT JacTIa0KK X0JIaT aHUKJIaH I, MyKOOHIT
Ba KailiTa THUKIAHYBYM OHEprus MaHOamapura ouja OWIMMIIApHU
MaKJITaHTUPHUIT UMKOHUsITHapu u3znanau. Ly makcagga unrop
Mearoruk Taxkpuodanap YpraHwiad, YMYMIAIITAPUIAUA, MyKOOHII
Ba KailiTa TUKJIAHYBYM SHEPrus MaHOalapH ra JOHp TOMIIHUPHUKIAP
cucremac unrad ynkuaan. TaxxpubaHUHT OONLTAHUIIIMIA Y3TaIITHPHILL
napaxcaiapu Oup-oupura sKiH OYIrad Tanadanap rypyxjapu UIITHPOK
STHILIH.

NxkuHun OGOCKUYHUHT acOCHi MaKcaauaaH siHa Oupu OynraH
MYKOOMJ Ba KaWTa THUKJIAHYBYM OJHEpPTHs MaHOamapura OuI
OMIUMIApHU IIAKJUIAHTUPUII METOJMKACHHU UIIIad YUKHUII Ba
anmpobamusgad YTKa3umra KapaTuiau. bupuauyu OoCcKUYmaru
XyJlocajapra TasHTaH XO0JJa, TaBCUS ITHUIAETraH METOAMKara
Ty3aTUIIap KUPUTHIAW. MyaMMonu caBojuiapian GoiiganaHuIIn.
bynnait MyaMMomu Ba3usATiap SpaTWIMINKA HATHKAacHuaa, Tajgadamap
y3napuga eTuimMaértrad MyKoOMI Ba KailiTa THUKJIAHYBUM OJHEPrUs
MaHOaapura o1 OWTUMIIAPHU MAKIIAHTUPUIITA YXTUEK Ce3U0, YKHIII
MOTHBIIAPH BYXKY/ra Kejirad, MyKoOHII Ba KaiiTa TUKIAHYBYM SHEPTUs
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KVDUIMANAPHUHZ DUBUK XAMOA MEXHOLOLUK ACOCAAPUHY VD2AHUUL
MaHOanmapura ouJ OwIMMIIAp IAKUIAHTUPWIIK. Taxxpuba-CUHOB
HNHUJIAPUHUHT HAaTHXKaJIapu YyMYMITAIOTUPUIIAN. TaI[KI/IKOT nimuaa TakanM
ATWJITaH MyKOOWJI Ba KailTa TUKJIAHYBYM SHEPrusi MaHOaapura ou
6I/IJ'II/IMJ'IapHI/I MIaKJUIAHTUPpUIIT MCTOAHUKACH, Taﬂa6aﬂapHI/IHF OrmITUM
CHq)aTHHH OIIMpPHUI, MYCTAaKHJI MIIJIAII Q)aOHHFITJIapI/IHI/I TalIKWJI KUJINUIT
HYKTaW Ha3apHaaH MaKcaara MyBo(MHK ae0 TOTHIIIN.

X031/Ipra KCJ'II/I6, TaJlauTUHA Hiap amajra OmupHiIan. O.]'II[I/IMI/BF a
Kyiran Ba3uanu xaérra Tal0MK KWIUII Y9yH XyKyMaTUMU3 TOMOHUAH
spaTuiraH Oapua MmapT-IIapouTiapAaH YHYMIH QoigaraHaMu3,
KaﬁTa TUKJIAHYBYU SHCPIUAa MaHGaJ'IapI/L[[aH, S'’bHU JICKTP SOHCPIUsACH Ba
WCCHKJIMK SHEPTUSICH, IITyHUHTTIEK, OMoTra3 Ba Onomacca sHeprusuiapuIan
dboiimanaHuml y4yH SpaTWiraH KypuiMmalap, yJapHHHT Ul
NPUHIMITIAPH, UMK acociaapu OwiaH YKyBUU-TanadanapHU SIKUHIAH
TAHUIITHPUIL, YITAPHU KeNTYCH XaéTunaa 3apyp Oymaguran Ouaumiiap
OwJ1aH KypOJUTaHTUPHIIL, KacOTa Taléprari UILIapUHA aMajira OIITHUPHUII
¢u3nKa YKUTUIT METOJUKACHUHUHI XaM acocuil Basudacu Oynumm
Kepak 1e0 XxucoOmaimms.
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UMUMIY O‘RTA TA’LIM MAKTABLARIDA
MULTIMEDIA VOSITALARIDAN FOYDALANISHNING
AMALIY SAMARADORLIGI

M. A.Maxmudova,
Navoiy davlat pedagogika instituti katta o ‘qituvchi

Magqolada umumiy o ‘rta ta’lim maktablarida multimedia vositalaridan
fovdalanishning amaliy samaradorligining o ‘ziga xos xususiyatlari
to’g ‘risida fikr yuritilgan.

Tayanch so‘zlar: ta’lim, tizim, multimedia, interfaol, texnologiya,
modul, innovatsiya, matn, grafika, animatsiya.

The article discusses the specifics of the practical effectiveness of the
use of multimedia in general secondary schools.

Keywords: education, system, multimedia, interactive, technology,
module, innovation, text, graphics, animation.

B cmamve paccmampuearomces ocobennocmu npakmuyeckotl
ahexmurHocmu UCNONbL308aAHUA MYTMUMEOUA 8 0DULE0OPA0BAMETLHBIX
WKONLAX.

Knrwueevie cnosa: obpasosanue, cucmema, myibmumeoud,
UHMepaKmug, mexHoaio2us, Mooyib, UHHOBAYUS, MeKCm, 2paguKa,
AHUMAYUSL.

Multimedia vositalari ta’lim oluvchiga vizual axborotli
ma’lumotlarni qiziqarli ravishda taqdim etishga keng imkoniyatlar
yaratadi [2]. Shu bois, umumiy o‘rta ta’lim maktablari ta’lim va
tarbiya multimedia vositalarini yanada kengroq joriy etish bugungi
kunning dolzarb masalalaridan biri bo‘lib qolmoqgda [3]. Bu borada,
O‘zbekiston Respublikasi Prezidentining 2017 yil 7 fevraldagi
PF-4947-sonli «O‘zbekiston Respublikasini yanada rivojlantirish
bo‘yicha Harakatlar strategiyasi to‘g‘risida»gi Farmonida uzluksiz
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ta’lim tizimini yanada takomillashtirish, sifatli ta’lim xizmatlari
imkoniyatlarini oshirish, mehnat bozorining zamonaviy ehtiyojlariga
mos yuqori malakali kadrlar tayyorlash siyosatini davom ettirish; ta’lim
muassasalarini zamonaviy o‘quv va laboratoriya asboblari, kompyuter
texnikasi va o‘quv-metodik qo‘llanmalar bilan jihozlash orqali ularning
moddiy-texnika bazasini mustahkamlash yuzasidan maqsadli chora-
tadbirlarni ko‘rish, milliy kontentni rivojlantirish, davlat tilidagi ta’lim,
ilmiy-ma’rifiy, yoshlar ehtiyojlariga mos zamonaviy axborot resurslarini,
multimedia mahsulotlarini yaratish va targ‘ib qilish mexanizmlarini
takomillashtirish vazifalari belgilab berilgan [ 1]. Mazkur qarorda belgilab
qo‘yilgan vazifalarni bajarish uchun zamonaviy texnika vositalariga
asoslangan holda multimeida vositalarini ishlab chiqish va ularni o‘quv
jarayoniga tadbiq etish mexanizmlarini takomillashtirish zarurati mavjud.

Bu borada, jumladan, oliy ta’lim muassasalarida multimediali o‘quv
resurslar yaratish va foydalanish metodikasiga oid mamlakatimiz hamda
Mustaqil Davlatlar Hamdo‘stligida A.Abduqodirov, U.Begimqulov,
R.Bogqiyev, M.Yo‘ldoshev, F.Zokirova, M. Lutfullayev, N.Tayloqov,
A.A.Andreyev, O.YE.Belova, V.A.Brilyova, N.A.Goncharova,
Y.P.Gospodarik, V.V.Gura, A.V.Danilkevich, 3.N.Ismailova, V.A.Kuklev,
E.S.Matosov, A.L.Nazarenko, O.A.Tarabrin, A.Y.Uvarov, A.V.Xutorskoy
kabi olimlar tomonidan ilmiy tadqiqot ishlari olib borilgan. Ammo,
ularning tadqiqotlarida umumiy o‘rta ta’lim maktablarida o‘quvchilarning
shaxsiy fikirlashini oshirishda multimedia vositalaridan foydalanishga
oid ilmiy tadqiqot ishlari etarlicha tadqiq qilinmagan. Shu bois, xalq
ta’lim muassasalari uchun zamon talablariga mos multimediali resurslarni
yaratishni va joriy etish dolzarb muammolardan biri hisoblanadi.

Xalq ta’lim muassasalarida ta’lim berishning bir necha xil usullari
mavjud bo‘lib, bunda nazariy hamda amaliy mashg‘ulotlar muhim
o‘rinlardan birini egallaydi. Mashg‘ulotlar davomida egallangan
ma’lumotlarni mustahkamlash va chuqurroq o‘zlashtirishda, nazariy
bilimlarni amaliyotda tadbiq etib o‘z malakalarini oshirishga xizmat
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qiladi.

Aniq va tabiiy fanlardan o‘tkaziladigan amaliy mashg‘ulotlarda
asosiy topshiriglar misol va masalalardan tashkil topadi. Bu topshiriglar
fikrlashni rivojlantirib, o‘quvchilar o‘quv faoliyatini ilmiy izlanish
sari yetaklaydi va kelgusi amaliy faoliyatlari uchun tayyorlaydi.
O‘quvchilar ushbu fanlardan misol va masalalarni yechishda ba’zi bir
tushunmovchiliklarga duch kelishi yoki formulalarni esdan chiqarib
qo‘yishi natijasida ko‘zlangan natijalarga erishmay qoladi. Mazkur
muammolarni yechimi ta’lim jarayonida kompyuter texnologiyalaridan,
ya’ni, multimedia vositalarini tadbiq etishni talab etadi.

O‘quvchilarga ta’lim va tarbiya berish jarayonida multimedia
vositalarni qo‘llash orqgali amaldagi o‘z pedagogik faoliyatini anglash,
o‘quv-tarbiya jarayonini o‘zgartirish va rivojlantirish imkoniyatini
yaratadi. Ta’lim berish jarayonida multimedia vositalarini qo‘llash ta’lim
oluvchilarni tushunishini, unga ta’lim va tarbiya berish, rivojlantirishga
bo‘lgan yangicha falsafiy, psixologik-pedagogik yondashuvlarni
takomillashtirishni, shuningdek, o‘quvchining faoliyati va hayotini
tashkil etishning yangi shakllari hamda pedagoglarning boshqgarish va
0°zini-0°zi boshqarishda ota-onalar va ijtimoiy muhit bilan o‘zaro ta’siri
faoliyatini amalga oshirildi [4].

Multimediali o‘rgatuvchi dasturlar matn, grafika, video, tovush va
animatsiyalarni ko‘zda tutadi, ya’ni o‘quvchi biron bir fan bo‘yicha
o‘zicha o‘rganmoqchi bo‘lsa, kompyuterga yozilgan maxsus dasturni
ishga tushiradi. Bu dasturlar asosan fanning nazariy bo‘limidan, amaliy
mashg‘ulotlari va nazorat (test) topshiriqlaridan iborat bo‘lishi mumkin.
O‘quvchilarga dasturning tuzilmasi bilan tanishtirish lozim bo‘ladi.
Bunday dasturlar orqali olingan bilim xotirada ko‘p vaqt saqlanadi va
lozim bo‘lganda qo‘llash imkonini beradi [5].

Multimedia vositalari yordamida o‘qituvchilar vaqtdan yutishlari
va didaktik vosita tayyorlashga sarf giladigan vaqtini o‘quvchi bilan
yoki o‘z ustida ishlashga sarflashlari mumkin. Amaliyotda multimedia
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vositalaridan foydalanish fanlarni o‘qitish samaradorligini sezilarli
darajada oshirish imkoniyatini yaratib bermoqda. Tadqiqotlar shuni
tasdiqlaydiki multimedia vositalari asosida fanlarni o‘rganish 40% vaqtni
tejab, olgan bilimlarni xotirada uzoq muddat saqlab qolish imkoniyatini
beradi.

Multimedia vositalarining yuqoridagi imkoniyatlarini hisobga
olgan holda, tadqiqot davomida umumiy o‘rta ta’lim maktablari uchun
geometriya kursidan multimediali elektron o‘quv qo‘llanma yaratildi
[8]. Mazkur elektron o‘quv qo‘llanma umumiy o‘rta ta’lim maktab
o‘quvchilarining mantiqiy fikrlashini rivojlantirishga mo‘ljallangan
bo‘lib, unda geometriya kursidan o‘quvchilar bilimini takomillashtirishga
qaratilgan boshqotirmalar, topshiriglar va masalalar kiritilgan [4].

! mmm‘[mmm
GEOMETRIYA BT T

fanbdan elekiron

e D
>

Ushbu dasturiy ta’minotlar geometriya kursidan ta’lim sifat va
samaradorligini oshirish, o‘quvchilar tasavvurlarini oshirish, mustaqil
ta’lim olishini ta’minlashga imkoniyat beradi. Foydalanuvchilar
dasturning menyusi yordamida geometriya fanidan dastur bandlariga
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tezkor o‘tish, berilgan topshiriqlarni to‘g‘ri yoki noto‘g riligini tekshirish,
dasturdan chiqish kabi bir qator ishlarni amaliy dasturda oson bajarishlari
va undan foydalanishlari mumkin.

Mazkur elektron o‘quv qo‘llanma umumiy o‘rta ta’lim maktablarining
geometriya kursini o‘quv jarayoniga tadbiq etish magsadida pedagogik
tajriba-sinov ishlari olib borildi. Pedagogik tajriba-sinovini o‘tkazish
jarayonida amalga oshirilgan pedagogik eksperimentning muvaffaqiyati,
ushbu jarayonda uning tashkiliy-pedagogik jihatlarini inobatga olishi
zaruriyatini ko‘rsatadi. Shuning uchun ham mazkur jihatlariga alohida
e’tibor qaratildi. Tajriba-sinov ishlarini tashkil etish jarayoni Navoiy
shahridagi 8-umumiy o‘rta ta’lim maktabidagi o‘qituvchilarning fikr
va mulohazalarini bilish bilan tashkil etildi. Tajriba-sinov ishlarida
yuqorida ko‘rsatilgan dasturiy ta’minot ya’ni “Geometriya fanidan
elektron o‘quv qo‘llanma”dan foydalanildi. Tajriba-sinov ishlari Navoiy
shahridagi 8-umumiy o‘rta ta’lim maktabidagi 7-sinf o‘quvchilari
o‘rtasida o‘tkazildi. Tajriba va nazorat guruhlari uchun jami 297 nafar
o‘quvchilar jalb etildi.

Tajriba-sinov davrida informatika va matematika fanlari o‘qituvchisi
hamda 7- sinf o‘quvchilar bilan multimedia vositalaring asosiy
hususiyatlariga oid suhbat va kuzatuvlar olib borildi. Suhbat va kuzatish
natijalari uchun 22 nafar informatika va matematika fani o‘qituvchilari
va 297 nafar o‘quvchi ishtirok etdi.

O‘qituvchilar tomonidan so‘rov natijalaridan ma’lum bo‘ldiki,
62,6 % o‘qituvchi dars jarayonida multimedia vositalaridan foydalanish
zarur, 28,6% mustaqil ravishda foydalanish magsadga muvofiq, 14,8 %
qiyin mavzularni o‘zlashtirishda foydalanish mumkin, 0,2 % bilimlarni
o‘zlashtirishga yordam bermaydi, deb hisoblashdi.

O‘quvchilar tomonidan so‘rov natijalaridan ma’lum bo‘ldiki, 55 %
o‘qituvchi dars jarayonida multimedia vositalaridan foydalanish zarur,
40,3 % mustaqil ravishda foydalanish magsadga muvofiq, 14,4 %
qiyin mavzularni o‘zlashtirishda foydalanish mumkin, 0,2 % bilimlarni
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o‘zlashtirishga yordam bermaydi, deb hisoblashdi.

Tajriba-sinov ishlarining umumlashtiruvchi bosqichi 2020 yilda
olingan sonli ma’lumotlarning natijalari tahlil qilinib, umumlashtirildi
va uning ishonchliligini tekshirish maqgsadida Styudent-Fisher kriteriyasi
asosida matematik-statistik tahlili qilindi. Hisoblash natijasiga ko‘ra,
tajriba guruhining o‘rtacha o‘zlashtirish ko‘rsatkichi nazorat guruhiga
nisbatan yuqori ekanligi, ya’'ni, 11,3 % ga oshganligi ma’lum bo‘ldi.

Xulosa qilib aytganda, umumiy o‘rta ta’lim maktablarining ta’lim
va tarbiya jarayoniga tadqiqot doirasida ishlab chiqilgan multimediali
elektron o‘quv qo‘llanmalarni joriy etish magsadga muvofiq hisoblanadi.
Bunda o‘quvchilarning mustaqil o‘quv faoliyatini takomillashtirishni
hamda o‘zini-o‘zi baholash imkoniyatini yaratish orqali, ularning ijodiy
fikrlashini rivojlantirishga erishish mumkin.
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YMYMTADBJINAM MAKTAB VKYBUNJIAPUTAHH
®M3NKA VKATHIIIA TAPUXUI-METONOJIOT K
TABCU®TA DTA BYJITAH MACAJIAJIAPHUHT POJIM BA
AXAMHUSITH

3.H.O6uoosa. I yn/[V

Maxonaoa ymymmawvaum maxmad yKysuunapu gusuxka oapciapuod
MAaApuxuti-memo0oni02uK mascughea 32a Macaiaiap OpKaiu ViapHuHe
MUt OYHEKapauuHu 6a Kpeamue QUKpLAuIapuHIL WAKIIAHMUpuuea
Kapamuneau Quxpiap 6aén KUIUHean.

Taanu cyznap: memoo, Memooono2us, MexHoN02Usl, UIMULl OYHEKA-
paut, ounum.

The article sets out the ideas of secondary school students aimed at
shaping their scientific worldview and creative thinking through questions
of a historical and methodological nature in physics lessons.

Key words: method, methodology, technology, scientific outlook,
knowledge.

B cmamve uznoocensvt uoeu yuvawumcs 06yeorpazosamenbHbix
WIKOJ, HANPABIEHHbLE HA POPMUPOBAHUE UX HAYYHO20 MUPOBO33PEHUS U
MBOPUECKO20 MBIUULEHUSL Yepe3 BONPOCHL UCHOPUKO-MEMOO0L02ULECKO20
Xxapakmepa Ha YpoKax u3uxu.

Knrwoueevie cnosa: memoo, memooonocus, mexHono2us, HayyHuli
Kpy2030p, 3HAHUAL.

duzuka YKUTHII MeToAuKacuaa (u3uKara TaajulyKJId TapUXHii-
METO0JIOTHK MabIyMoTaapAaH (oiiaanaHuIl MyaMMOIapu KyWuaaru
onmumiiap JI.S.3opuna, ['"M.l'onun, B.H.Momanckuii, A.B.Ycosa,
b.M1.Cnacckwuii, M. Jl>xopaeB, K. AO1yxonukoB Ba Oomkanap Uiuiapuaa
¥3 aKCHMHHM TONTaH. YIapHUHT aKCapusITH YKyB TEXHOJOTHsS Ba
(U3MKAaHUHT PUBOXKIIAHUIIINTA O] TAPUXHI METOJIOJIOT UK MabHOTa 3Ta
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Memodono2ux mascugea r2a OVnean MACAIIAPHUNS POTU B0 AXAMUSINU

OynraH MabIyMOTIap Ba JajduiuiapaaH GoiganaHuil, YKyBYMIapHUHT
Ounmmra OYnraH KU3WKUIIMHA OIIMPUINTa OaFvIIIaHTaH.

VKyBumIap Ba YKUTYBUMIAP AAPCHH “KOHIAHTUPHII Ba KH3HKAPIH
yTum yuyH GU3MKAHUHT TapUXUM-METOJOJOTHK Ma3MyHIaru
TylIyH4YanapaaH Goigamanumai. AMMO, KyniHYa (GPU3UKA TAPUXUHIHT
EpPKUHJIMITUHM TapuXuil adcoHamap, KU3UKApIU Jaauuiap Ba aXKoHuo
TapUXUHA METOJOJOTHK 3MHU30/UIap KYPUHUIIUAA YpPraHUIIAIH.
AnbGarra, OyHJIail MabJIyMOTHHU Japcra KUPHUTHUII YKyBUHIapra
dboliganu OYIUIIM MYMKHH, IIYHUHT Y4yH, GU3HKAa TapUXUHU
YypraHuiiia Ba yHU YKUTHUILIA YMYMTabJIUM MakTa® YKyBUMIAPUHHT
WIMHHA AyHEKApAIIMHY MIAKIUIAHTUPUIN aCOCUH yCyIIapuIaH OupH
XuCco6manaan. YKyBUMJIAPHUHT (U3MKAra KH3UKTUPHIIH BAa YHHU
PHUBOXJIAaHTUPHILI, KOJIaBepca €111 aBIOAHU HKTUMOMH-CUECHH TapOUsiIall
acocuil Bocutacu xucobOinanaau. bymapHuHr O0apyacu YKUTHUUIHUHT
acocuit QyHKIMsACH OYIIraH OMyIMMITapHY omupuinra Epaam oepanu. [1].

YMyMTabIuM MakTad ¢pu3uKa Kypcuia Macajiaiap €qUMITHUHT YPHU
KaTTa axamusTra sra 6ynm0, ymap yKyBumiapaa QUMK OWIMMIIApHH
Y3MamTUPUILIA XO3UPIrU KyHHUHT A0J3ap0 MyamMMoisiapujaH Oupu
6ynu6, ynap Kyluaarmiapaup:

¢ dancadwuit qynékapam TaBcudura sra OynraH macananap Ba
caBoJLIap;

¢ Qpu3MKaBHii TyITyHYaIADHUHT MOXUSATHHH TYIIYHTUPYBUYH Macaja
Ba caBoJuIap;

¢ Typiu XWw1 GU3UK XO/MCa Ba )KapaCHIapHU YpraHuIia TapuXui-
METONIOJIOTHK axaMHsTra ara 0yiaraH Macaniaap;

¢ siHTY (DM3UK KOHYHJIAp Ba HAa3apHUsUIAPHU SIPATUINTA O] Macaaiap;

¢ Qu3uK yCy/UTapHUHT MOXHSTHHU OYMO OepaauraH macaiaiap Ba
MUCOJIJIap—3KCIEPUMEHT, SKCIIEpUMEHTAJ METOJ] Ba Ha3apHii MeToasIap;

¢ Typiu XWI (GU3KK OMPIIMKIApHU Kamid KWTyBYH Basudanap;

¢ TEXHUK TapKuOTra sra OyJIraH TOMIIUPHUKIIAP;

¢ (hanTacTUK Ba a)cOHABHI TOMIIMPHUKIIAD;
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4 KOCMHUK aXxaMusTra sra Oyiran Tonmupukiap. [2].

OHAM X03WpAa KyJIaHuiIaéTran JapCiuKiIapaard MacajajlapHUHT
TapUXUNU-METOAOJNIOTHK EHAAITYB KaHJall Japaxanaa akc STraHIUTHHU
TaxJ U KWITHO KYpaiuK.

Arap keiaTHpuIAraH oMuiuiap Oyiuya yMyMTabiuM MakTad
¢bu3uKa KypCUHM TaxJIMJI KWJICAK, YHJIA JAyHEKapall Ba T'yMaHH3Mra
TAQUTYKJIM OUp Karop KaMUMIIMKIap MaBxyz Oynu0, Oy sneMeHTIap
Oaprapad aTTHpHICA, YKYBUMIAPHUHT ACOCHH JUKKATHHH (DU3HKAHIHT
3aMOHaBUH IOTyKJapura Kaparuica, Oy Aaidwuiap YKyBUYHMIAPHUHT
¢uzukara OYyiraH KU3UKUITUHU OPTUPAIX Ba KYIIMMYa MOTHUBAIUSHU
yitFoTa Iy, Y KyBUMIApHIHT GHIIMII HIMKOHUATIAPH DU3HKA YKUTHITHIHT
OOILITaHFUY KUCMHJAA TapUXUU-METOJOJIOTUK MaTepuajiapHu KEHT
Ba YyKyp TaBcu(aml XO3Upru 3aMOHHHHT J073apd MyaMMolapHaaH
oupuup.

dusznkara ouj gacTiadku TymryHuanap 4—cuHdaa TabuaTiuryHOCIIMK
(danuHu YpraHumigad OOUUTaHAIW Ba acoCUil (GM3UK TyIIyHYaTapHU
MIAKJTIAHTAPHII 6—CrH(Ia PU3UKa YKUIIIaH OONuTaHa . 6-CHH(Ia YHT
OMpPUHYM TyIITyHYAIapIaH Oupu OViIran MaTepusi XaKuaard MabJIyMOTHU
YKyBUHIIapra aHUK Ba COJIa yCy/1a TYITYHTHPHUII MyXUM MacaiaiapiaH
Ooupuaup. 7—cuH(pIa yHI MAaTEpUSHUHT aCOCHI TyITyHYAIapUHU Kampao
oJlrad Ounumiap Ounan OoduTwnagu. 8-cuH(Ia MaTepUSHUHT sSHA
Oup Typu MaWIOH TyIIyHUYacH OWJIaH YKyBYMJIApPHHU TAHIITHPAMHUS3.
IOxopu cuH(uIapaa MaTepUSTHUHT aCOCHH MAaHTUKHA MOXHUSATH OYHO
kypcatunaau. Anbarra, Oy TylmryHYaHU YKYBUWIAp Y3IalITUPUIILIAPH
MYXUM XHUCOONIaHA/I!, UyHKH, YH/IAaH KeMUHTH KBAHT (DU3UKAHUHT aCOCUI
TyIIyHYaJapUHU Y3TalITUPHUINTa 3aMuH spatwianau. llyHunr yuys,
MaTepHUSHU TAPUXUN-METOJIOJIOTHK EHAANIYB acOoCHAa TYIIyHTHPHIL
XO3UPT'H 3aMOHHUHT acOCUi Tanabnapuaan oupu 6ynud KoIMOKIa.

Mertonuk HyKTan Ha3apIaH, MaTepHs Ba MAIIOH TyIITyHYaTapUHH 3H]]
KYWHIII MyMKHH dMac. Xap KaHaai Mojijia MaTepusiiad noopar Oyiranu
YUyH, Y TYpJH KYpUHHUILIapAa HaMOEH Oynaau Aelnin YpuHInaup.
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YMyMTabauM MakTabd Gpusnka Kypcuaa MaTepus TyITyHYaCHHHI U3YHIT
Ba yCJIyOWH >KMXAaTJaH MAKUIAHTUPHINTA TYJIa UMKOHUAT MaBKY/I:
6-cuadman Oonurad, MoaIa MaTEPUSTHUHT OUp TypH cudaruga Kapad
YUKWIAIM, YHUHT XyCYCUSTIAPH, X0JaTH Ba Ty3WIHIIN €TapIuda KeHT
Joupanga yprauuiaaam, aMMo KyHuarnda KaMImInKIap XaM MaBxKy/l:

1.MoaamapHUHT TY3WJIUIIN Ba XOccajapu TYFpUCHAATH KYTI1a0
MabJIyMOTIIap TU3UMIIAIITHPUIMACIAH OepHUIITaH.

2. KynuHua Matepus TyLIyHYacH, YHUHT aCOCHN XyCyCHsITIapu Ba
xoccanapura Tabpud Oepunmaim.

3. ’KucM TynryHUYaCHHUHT MAKIUTAHUIITN MaTepus TYUTyHYaCHHUHT
MYBOQUKIAMITHPUIMATAH X0JI/Ia aMalira OIIUPHITaH, (hakaTTHHA MaTe-
pus Ba PU3UK MalIOHHUHT METOAOJOTHICUTa acoClIaHTaH, HaTHXkaaa
YKyBuMiIapra OyHU TYIIYHUII KHUMHUYWINK TYFIAPAIH.

DOH/IM Aca MEXaHUK YHEPTHSIHU CAKJIAHWUIT KOHYHHUTa TETUIILTH OYyraH
MacajajJapHHu KYypub YuKaMus.

ABBanaMO0o0p PHEPTUSIHU CAKJIAHWUII KOHYHHMHHHT YHBEPCAJUTUTH
TYFpUCHUIATU MabJIyMOTIApPHU YKYBUYMIIAPHHUHT OHIUMIIAPUHU
MaKUTAaHTUPHIIIA KyHUIaru acoCui TylryHYajaap OwiraH 60MuTHO
OopuI Kepak:

1. DHeprus- xap KaHJail XapakaT IIaKJIWra Xoc Oyiran marepus
XapaKaTUHUHT YHUBEpCcall YI4OBUIND;

2. Xapakar MaTepUsHUHT MaBXy/UIHK [aKIU O0YIu0, yHIaH axpa-
MaraH XoJiia, Xap KaH/1ai )KUCM SHeprusra srajiup, Xap KaHaai xapaxar
MaTepusira XoCAup Ba Iy MabHOJIa MYTJIOK YHBEPCAJUIMKKA 3Tra;

3. DHeprusiHu CaKIaHUIITY Ba alTaHUIIT KOHYHU MaTEpUSHUHT 6apyua
TypJiapy YUyH aMaj KWIaJy Ba LIy MabHOJIa YHUBEPCAIND;

4. bup makiIIaH UKKUHYMCHUTA YTraH SHEPTUSHUHT XyCyCUSATIapH
YHUHT CaKJIaHUIIMHU «XapaKaTHUHT Y3rapMacIUTHHU...HapaKaT MUKIOP,
Oanku cu(ar KUXaTaaH xaM aKc 3Taju.

5. TabuatHuHT Gapya KOHYHJIApU CHUHTApU, HEPTUSHU CAKIaHMII
KOHYHH XaM HUCOUNIIMKKA dTa.
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Kentupunran macananapra Tapuxuil MabJIyMOTIApHU YKYB
MaTepuaira KyIIMITHA TabMHUHIIAII, MaTepuai OMp BaKTHHHT Y3uaa
MabJiyM OuUp MaB3y OujaH OOFIMK OVIMINM Kepak, YKyBUHTa KOPUH
MaTepUarHu TaKJAUM JITHIIA MAaHTUKUN KeTMa-KEITHTUHU KUPHUTHIL
KepakK.

XIX acpaunr 40-innapuaa nemuc onumvu P.Maiiep Ba Il enbmrorsi,
ITYHUHTACK, UHITH3 oiuMH 2K DKoy SHepTUsHUHT caKJIaHUII KOHYHUHU
Unuad 9uKAuIap: dHeprus 6opaaH WyK OYynMmannm Wyknan Oop
Oynmaiiau, y Oup TypAaaH MKKHHYHM Typra yTaam, MUCOJ cudaruaa

I-pacm KenTHpuUITaH.
4 ‘ L = ‘
|| _'] || = mgh;

f E, =mgh: =0; E, —.-H;:.’r
LR = ﬁ-': =”]|_'| ! 21 E:I-: :[:I: E. =myp- -"j: fl.‘ =1

K

Yoy (1-pacmaa) 1uu xonaraa map MyBO3aHAT XXOJATHIAH YTaau
Ba 2- Xojarra Kenaau, Iap siHa aBBaIrd OajaHJIMKKa KyTapuiauod 3-
XoJarra KeJnaau.

Macananu Kyiduaara caBojuiap OpKajal €4UIIUMUA3 MyMKAH?

A) llapuunr 1- xonaraa MoTeHLIKal Ba KHHETUK SHEPTUSICU HUMara
TEHr?

B) HlapuuHr 2- xonaraa moTeHIMal Ba KWHETHK SHEPTHSJIApU HUMara
TeHr?

C) 2- xomaraaru h-6anaHuMKaa MApHUHT V-TE3JTUTA HUMara TeHT?

Ymby macanana mapHUHT MEXaHUK dHEPTHUSICU CaAKIAIIUHU
TYIIYHTUPUO GepuHT?

Jlemak cucTeMaHu Y3 XaM MEXaHHK SHEPTUsHU cakiad KoJaiu.
Kypunaérran muconna akar >kucMra OFUPINK Ky49H Ba AIIACTUKIUK
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Ky4u TabcUp Kuiaau.by Ba OyHra yxiaran MUCOJIIapAaH IIYHHU Kypcak
Oymap sKkaH, arap €K CUCTEMa/1a )KUCMTa OFUPIIMK Ky4H Ba TACTHKIINK
Ky4d TabCHp KWJICA, YHJA CHCTEMaJa MEXaHUK DHEPIUs CaKJIaHAIH.
E tE, =const

Kyi#inarunua caBon TyFuiaau yHJa KauoH €NUK CHCTEMa Y4YyH
MEXaHMKaHHM caKJalll KOHYHUHU KyJinamumMmu3 MyMkuH.TaOuatna
abcoMIOT €MUK cUCTeMa MaBXKy[ 3Mac, YyHKU Xap KaHJall xojaria
CUCTEMA MIIKAJaHMII Ky4d TabCUP KUIAIH.

By caBonra kyi#garuda >xaBo0 OViIagu:dHEPTUSHU CaKJIAHHIIT
KOHYHUHU MEXaHMKaJa KyJulall MyMKHH, KQUOHKHM YHIa TallKd Ky4
TabCUp KWIraHaa (MIIKAIAHUII KyYd,KapIIHIUK Ky4Hd Ba OOIIK. )

OHAM SIEKTP 3apsATIapHUHT CaKJIaHUII KOHYHUHH KYpUO YNKaMu3.
70-innnapaa nHmn3 onuMi [ KaBenani anextp 3apasagapHUHT y3apo
TabCUPUHM SKCIIEPUMEHT OpPKaJIU aHUKJAraH, aMMO y Y3MHUHI UIIH-
Hu 80-Hinnnapaa . KynmoHHUHT 3apsiyiapHUHT y3apo TabCUp KyYUHU
aHMKJaraHJaH CYHT 9bJIOH KUJITaH

OnexTpianrad 200HUT Ba IUIEKCHUITIAC MKKHUTA IUIACTHHKAHHU OWp
Oupwura MIKazaiMu3. YiapHu OUpHUH KeTHHIIMK/IA YIEKTPOMETpra sIKuH-
JAIITHPaAMU3

(2-pacm)
HuMma ydyH mKKajma XoJjarja Xam JJIEKTPOMETPHH CTPEIKACH OFa
oomuranan?
[MnacTuHKanap KUPru3wiIrasia CTpesikaHu Oypuiumn Oypuyaru Oup
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XU OYJIMIIMHYU Ky3aTHII OPKaIu KaHaai (apa3znu udoaanam MyMKHH

Y0y runore3aHu cuHad KYpuIl y4yH HKKajla 3apsijiaHraH
MJTaCTUHKAHKU OUp-Oupura TeKu3MacaaH cdepara SXTHETKOPIUK OniaH
KOMJTAIITUPAMU3

Ymby Taxkpuba dhapazHu TacIuKIanIuMu?

[Myanaét kuaub, XKUCMIAPHHU DICKTPIAMITHPUII MaWTH]A,
MIIKAJAHUII HAaTUXKACKAA KUCMIIAp Xap XWJ UIIOPald Ba TEHT
MOJYJUIN JIEKTP 3apsAJlapHUra 3ra OYJIUIIMHUA KYPHUIIMMU3 MYMKHH,
Oy 3apsAJIapHUHT anreOpuK HHFUHIMCH Y3rapMaranjiuruHy aHIaTaiu.
q,tq,*...+q =const

By sniexTp 3apsanapHUHI caKJaHUII KOHYHUHU KypcaTalu:
KUCMJIAPHUHT DJIEKTP HU3OISALUSAIAHTaH TU3UMHUJA KUCMIAPHUHT
anreOpavk HUFUHAMCH Y3rapuIICHU3 KOJIaIH.

DNeKTp 3apsATIapHUHT CaKJIaHUII KOHYHH XKy/la aHUK Taxpuodanapaa
Oup Hewya OOp TacAMKJIAHTaH.

CakyaHuI KOHYHUHH sIpO peakuusuiapuaa Kypainuk. 1905 iimnna A
OUHIITEWH Maxcyc HUCOMIINK Ha3apUsACUHU SIPATIH,y KBAHT MEXaHUKACU
owtan oup Katopaa XX acp GU3UKaCHHUHT acOCUTa aiJIaH]Iu.

Maxcyc HUCOUIIINK Ha3apUsICHHUHT SHT MyXUM X0ccajapuiaH Oupu
Oy Macca Ba PHEPTUs YpTacuaard MyXuUM OOFIUKIMK HH: Maccacu m
OynraH >KUCMHUHT 3Hepruscd E = mc? ra TeHr, Oy epaa ¢ — EpyFiuk
TE3JIUTH.

XX acp 6onutapura Kajiap ypranuirat Xoaucanap yuyH DUHIITeHH
TOMOHU/IaH Kall( KWIMHTaH Macca Ba SHEPTrHs ypracuaaru OOFIUKINK
Taxxpuba cuHoBIapura 6epunmanu: macanad, 0 gan 100 C raua
KU3IUpUITaHia Oup JIMTp CyBHUHT Maccacu 5 107kr ra ormraau, aMMo
DOUHIITEWH KYTUJTaH XoJiaTjiapAa: HEPrUssHUHT YUKUIIN, alHUKCa
KaTTa (MHCOJI YUyH y paJliiHH MapyaJaHUIInHU KeITUPTaH) MAaCCAaHUHT
KaMaluIlK yI4aHa Iy

Taxpuba Oy TaXMUHHU TacAWKJIAWIM Ba DUWHINTEHH Kamid dTraH
Macca Ba SHEPTHsl Opacuaru OOFIUKIUK aTOM SAPOTAPUHUHT OOFIaHHIIT
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SHEPIUACUHH YIIYAITHUHT aCOCUH yCyau OYau.

MacanaH, a30THU o—3appadaiap OmiaH 00MOApAMMOH KUJTaH/IA
AP0 peakuusicu coaup OYnmaau, HaTHKaAa MPOTOH XOCWJ OYynanu.
[IpoTOH yuyH yHMHT 3apsAjiapyd Ba Macca COHM KYpCaTWIraH: yJIapuHT
xap Oupu TeHrIup

Ky#ugarn muconma 013 sapoBuil peaknusiaapaa YMyMUH COHH,
UIYHUHIZIEK peaklMsaa KaTHALIraH sSAposiap COHU Ba 3appajapHUHT
Macca COHU CaKJIAHTaHJIUTMHU KYypaMu3.

FOxopuaaru macananapHy €4UMUHYI TOIUILIA TAPUXUA METOJOIOTHK
MaTepHaUIapHU TAKAUM STHIIHUHT SHT MakOyn ycyiapu (pusnkanu
VKUTHUIIIA KyHraarnda OYIIuim MyMKHH: TApCHUHT Ty P O0CKUYIapuia
KyJiam OpKajlu YKYBUMJIAPHU SSHTHM MaB3YHHU Y3JIAMITUPHII,
ylapHHM KpeaTuB (UKpIalUIapUHU Ba MIMHUN AyHEKapaluUIapuHU
HIaKUTAHTUPULITA XU3MaT KUIaau
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FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi»
jurnal tashkil qilingandan buyon faoliyat ko‘rsatib keladi.
Bu yerda berilgan masalalarni yechib tahririyatga yuboring.
Xat mualliflarining ismi jurnal sahifalarida e’lon qilinadi.
Shuningdek, o‘zingizga manzur bo‘lgan va boshqalar uchun
ham qiziqarli bo‘lishi kutilgan misol va masalalarni to‘plab,
tanlab yuboring. Ism va familiyangiz bilan jurnalda berib
boramiz.
Bu ishga iqtidorli o‘quvchilar bilan shug‘ullanayotgan ustoz
muallimlar va matematika to‘garagi rahbarlarini jalb qilamiz.
Xat va masalalaringizni quyidagi manzilga yuboring:
Toshkent shahri, Furqat ko‘chasi 174 - uy.
O°‘zbekiston Pedagogika fanlari ilmiy
tadqiqot instituti, FMI jurnali.

Agar yangi masalalar tuzib yuborsangiz unga alohida
e’tibor beriladi. Jurnalimiz haqidagi har qanday taklif va fikr
mulohazalaringizni mamnuniyat bilan qabul qilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini

xohlaysiz. Xatlaringizni kutamiz.
Masalalar

M.571. Tenglamani yeching: x3-[x]=3 ([a]-a sonining butun gismi)

M.572. Agar o+P+y=n bo‘lsa, tgattgB+tgy=tga-tgfB-tgy ekanini
isbotlang.

M.573.Uchlari A(4;0;1), B(5;-2;1), C(4;8;5) nuqtalarda bo‘lgan
uchburchakning AL bissektrisasi uzunligini toping.

M.574. x*+y*+z=2xyz tenglama nechta butun yechimga ega?

M.575. Muntazam piramidaning asosidagi barcha ikki yoqli

burchaklari o‘zaro teng bo‘lishini isbotlang.
koksk
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F.546. 0,3 xr maccanu map 10 mM/c Te3nuk OuilaH Xapakar KUiHo,
TE3JIMK MyHaJIUILIN YPUJIUILI HyKTacura yTKa3uiaran Hopmai ounan 30°
Oypyak XOCWJI KMJTaH XOJiJa Ky3FajMac CHUJUIMK JI€BOpra KalHIIKOK
ypuiaau. JleBop oiaraH UMIyiIbC aHUKJIAHCHH.

F.547. Maccacu m = 50 kr Ba paauycu r = 20 cMm Oyiras JUCK KpUHH-
mmaard Fumarpak n =480 mun!' yacroraraua aiJlaHTHpHIITaH Ba CYHTpa
9pKMH Kyiwirad. Mnkananuim HaTuwkacuaa Fuiaupak tyxraau. Mika-
JaHWII Ky9UHUHT MOMEeHTH M HH y3rapmac 1e0 xucobnad, y Kyduaaru
WKKHW XO0J1 YUyH TonujcuH: 1) Fuaupak t = 50 ¢ 1aH KeWWH TYXTau;
2) runpupak tyna ryxrarynua N=200 mapra aitanau.

F.548. 0,9 ¢ Te3nuk OunaH xapakamiaHaETraH AEKTPOHUNHT pells-
TUBHUCTUK UMITYJIbCH P Ba KUHETUK 3Heprusick T aHukiIaHcuH. (OyHzaa
C - EPYFIIMKHUHT BaKyyM/Iaru TE€3JIUTH).

F.549. V=10 n xaxmnu 6amnonna P, = IMlla 6ocum octuia
T =300 K xapopatsnu renumit 60p. bamnonnarn m = 10 r renmii capdan-
raHJiaH KeHuH 0aJIoHAaru Xapopar T,= 290 K raua nmacaiinu. bamnonma
KOJIFaH IETMAHUHT 00CUMHU P, aHMKIIaHCHH.

F.550. Dnexrpon unaykiusicu B =0,03 Tn OGynran Oup »KUHCIIA Mar-
HUT Maiionaa r = 10 cMm paguycnu aitnana Oyinad xapakaTaaHMOK/IA.
DNEKTPOHHUHT TE3UTU V aHUKIJIAHCHUH.

skksk

1.245. N ta nuqta (xk,yk) koordinatalari orqali berilgan. Shu
nuqtalardan bir — biriga eng yaqin ikkitasini aniqlovchi dastur tuzing.

1.246. N ta nuqta (xk, yk) koordinatalari orqali berilgan. Shu
nuqtalardan nechtasi koordinata o‘qlariga parallel, diagonali uchlari
koordinatalari (A,B ) va (C ,D) bo‘lgan to‘g‘ri to‘rtburchakda yotishini
aniqlovchi dastur tuzing.

1.247. Berilgan (x0, y0) koordinatali nuqtani markazi (x1, y1) koor-
dinatali nuqtadagi R radiusli doiraga tegishli yoki tegishli emasligini
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aniqlovchi dastur tuzing.

1.248. Tekislikda A (x1,y1), B(x2,y2), G(x3,y3) va M(x4, y4)
nuqta shu ketma — ketlikda gavariq to‘rtburchakning uchlari bo‘ladi. Bu
to‘rtburchakka ichki aylana chizish mumkin yoki mumkin emasligini
aniqlovchi dastur tuzing.

1.249. Elementlar A(i,j) =1+]. 1,j = 1,2,3,4,5. massivning aniqlash
dastur tuzing.

skoksk

M.566. Tekislikda n ta to“g‘ri chiziq o‘tkazilgan. Har biri qolganlari
bilan 1999 marta kesishadi n ning mumkin bo‘lgan barcha qiymatini
toping.

Yechish. Agar n ta to‘g‘ri chiziglar ichida parallellari yo‘q bo‘lsa,
n32000 bo‘ladi, chunki har bir to‘g‘ri chiziq qolganlarining har biri bi-
lan kesisahadi. Agar n ta to‘g‘ri chiziqdan birntasiga parallel k ta par-
allel to‘g‘ri chiziq bo‘lsa u holda boshqa yo‘nalishdagi ixtiyoriy to‘g‘ri
chiziqqa parallel to‘g‘ri chiziqlar bilan xar xil sondagi kesishish nuqta-
lariga ega bo‘ladi. Demak m=(k+1)I, bo‘lsa l-parallel to‘g‘ri chizigning
yo‘nalishlari soni. Biroq (k+1)(I-1)=1999 tub son bo‘lganligi uchun
k+1=1999, 1=2 ya’ni n=3998

M.567. Ali va Vali ketma-ketlik bilan ko‘rishayabdi. Dastlab ket-
ma-ketlikda bitta natural son bore di. So‘ngra ular navbati bilan quy-
dagicha sonlarni yozishdi. Ali oldingi songa uning biror ragamini
qo‘shadi, Vali esa oldingi sondan biror ragmini ayirdi. Qaysidir ragam
bu ketma- ketlikda kamida 10 marta takrorlashini isbotlang.

Yechish. Ketma-ketlikning birinchi soni (999...90) n ta sondan ga-
tiy kichuk bo‘lsin. Ketma-ketlikning barcha xadlari (999...99) n+1 ta
sondan oshmasligini ko‘rsatamiz. Har safar songa 9 dan kata bo‘lma-
gan son qo‘shiladi shuning uchun Ali (999...99) n+1 ta sonni hosil qil-
ish ragam. Vali esa bu sondan uning biror ragamini ayirishi kerak, ya’ni
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9 yoki ? ni. Agar 9 ni ayirsa yana (999...90) n tadan kichik son hosil
bo‘ladi. Agar ? ni ayirsa (999...90) n ta hosil bo‘ladi. Ali bu songa 0 ni
yoki 9 ni qo‘shish mumkin. 0 ni qo‘shsa hech narsa o‘zgarmaydi 9 ni
qo‘shsa (999...99) n+1 ta hosil bo‘ladi keying qadamda Vali 9 ni ayrir-
sa natijada (999...99) n+1 tadan oshmaydi. Shunday qilib ketma-ketli-
kning yetarlicha kata sondagi hadlari yozilgandan keyin Drixli prinsipi-
ga ho‘ra hech bo‘lmasa bitta son 10 emas nomida 100 marta takrorlashi
kerak ketma-ketlikning barcha hadlari [0;999...99] oraligdagi bo‘lgan
sonlar.

M.568. ABC uchburchakning tashqi-ichki aylanasi AC va CB to-
monlarini K va L nuqtalarda urinadi KL va AB kesmalarning o‘rtalarini
tutashtiruvchi kesma

a) ABC uchburchak peremetorini teng ikkiga bo‘lishini

b) ABC uchburchak bissektirisasiga paraleligini isbotlang.

Yechish. AA B B va KK L L teng yonli trapetsiyalar uchun quy-
dagilar o‘rinli bo‘ladi. AA, asos KK asosga parallel va ular orasidagi
masofa BB, va LL, orasidagi masofaga teng bo‘ladi. Bu AK va BL
urunmalarning kesmalari teng ekanligidan kelib chiqadi. Endi AA B B
va KK L L trapetsiyaning o‘rta chiziglari ustma-ust tushadi deyish
mumkin MM, o‘rta chiziq AA B B trapetsiya deoganali AB ni teng ik-
kiga bo‘ladi AB, esa, AC+BC ga teng. Demak AD=0,5(AC+BC). Bu
birinchi tasdigni isbotlaydi. MM, trapetsiya o‘rta chizig‘i bo‘lganligi
uchun u ABC burchak bissektrisaiga parallel bo‘ladi.

M.569. Natural sonlar to‘plami ikkita cheksiz qism to‘plamlardan
ixtiyoriy olingan 3 ta sonlarning yig‘indisi yana shu qism to‘plamga
tegishli bo‘ladi. Toq sonlar bitta qism to‘lamga, juft sonlar esa ikkinchi
gism to‘plamga tegishli ekanligini isbotlang.

Yechish. Soddalik uchun qism to‘plam xossalarini qizil ikkinchis-
inining sonlarini ko‘k deymiz. Har qanday n, n+2 sonlarning bir xil
rangda ekanligini ko‘rsatamiz. Teoremadan faraz qilamiz, ya’ni shun-
day m ta qizil son topilgaki n+2 ko‘k son bo‘lsa u holda (m>n+2)k ko‘k
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son olamizki k+1 qizil bo‘lsin. Bu holda n,m+1 va k+1 qizil sonlar
qig‘indisi n+m+k+2 qizil son bo‘ladi n+2, m, k ko‘k sonlar yig‘indisi
n+m+k+2 ko‘k bo‘ladi. Bu zidiyat farazimiz xato ekanligini ko‘rsatadi.
Demak barcha juft sonlar bir xil rangda, toq sonlar esa ikkinchi rangda
bo‘lar ekan. Barcha natural sonlar bir xil rangda bo‘lmaydi. Shuni takid-
lash kerakki masala shartidagi uchta so‘zni 2k+1 ta so‘zga almashtirsa
ham masala o‘rinli bo‘ladi.

M.570. Ixtiyoriy ABCD to‘rtburchakning qarshi tomonlari M va K
nuqtalarda kesishadi O dan MK ga parallel to‘g‘ri chiziq o‘tkazilgan.
Bu to‘g‘ri chizigning to‘rtburchak ichidagi kesmasi O nuqtada teng ik-
kiga bo‘lishini isbotlang.

Yechish. D nuqtadan KM to‘g‘ri chiziq parallel 1 to‘g‘ri chiziq
o‘tkazamiz E va F nuqtalan mos ravishda 1 to‘g‘ri chizigning BC va
BA to‘g‘ri chiziqlar bilan kesishish nuqtasi bo‘lsin. Aniqlik uchun,
KM to‘g‘ri chiziqqa parallel O nuqtada o‘tuvchi to‘g‘ri chiziq to‘rt
burchakning AB va CD tomonlarini kesib o‘tsin deb faraz qilamiz. U
holda masalani ishlash uchun O nuqta DKF uchburchaklarning mos
ravishda KL va MN medianalari kesishmasi nuqtasi ekanligini ko‘ram-
iz. KL va MN nugqtalar kesishish nuqtasini X orqali belgilaymiz. Daslab
X nuqtaning BD kesmada 8 tasini ko‘ramiz yana DX va BD to‘g‘ri
chizigning ustma-ust tushishini ko‘rsatamiz. Buning uchun bu to‘g‘ri
chiziglar KM kesmani bir xil nisbatda bo‘lishini isbotlaymiz Y nuqta
DX va KM nugqtalarning kesishish nuqtasi bo‘lsin. (KY/LD)=(XY/DX)
chunki XYK va XDL uchburchaklar o‘xshash. (MY/DN)=(XY/DX)
shuning uchun (KY/MY)=(LD/DN). Xuddi shunday BD va KM kesma
(FD/DE) nisbatda bo‘linishi kelib chigadi. Biroq FD=2LD, DE=2DN
endi X nuqtaning AC kesmaga tegishli ekanligini isbotlashimiz yetarli.

Lemma: ABC uchburchakda, S-AC- tomondagi nuqta va ixtiyoriy
nuqta esa BS va AN to‘g‘ri chiziq va AN u holda (VS/BV)=(AS/AC).
ST//AN bo‘lsin.

Feles teoremasiga ko‘ra (VS/BV)=(NT/BN)=(NT/AC)=(AS/AC)
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bo‘ladi.

kKR

F.541. Massasi 320 g bo‘lgan kislorodning boshlang‘ich holatidagi
bosimi 83 kPa edi. Temperaturasi 100 K ortganda kislorodning hajmi
507 ortdi va bosimi 99,6 kPa bo‘ldi. Gazning boshlang‘ich hajimini va
temperaturasini toping.

PmRAT —P-PuAV _
mR(P,—P)
~8,3-10"-0,32-8,31-10°-100—8,3-10*-9,96-10"-32-5-102 _
0,32-8,31-10° (9,96-104 —8,3-104)

_11019-10" 885
4,41-107 4,4

Hisoblash: 7, =

=200(K)

t,=T-273=200-273=-73°C (1)-ifodadan
- mRT 0,32-8,3 1-10°-200 _
y75o) 32-10°-8,3-107*
Javob: Kislorod (gaz)ning boshlang‘ich hajmi 200 / va boshlang‘ich
temperaturasi — 73°C
F.542. Silindrda porshen ostida 290 K temperaturada 0,4g suv bug*i
bor. Bu bug® 40 / hajmni egallaydi. Qanday yo‘llar bilan bug‘ni to‘yin-
tirish mumkin?

2-10’4(m3)=2001

Hisoblash:
RT 107.8.31.
v =2 - 219 831290 02774m =27,741
P u 1930-18-10

Javob: 27,74 | gacha izotermik siqish kerak.

F.543. ** U ning bitta yadrosi ikki bo‘lakka bo‘linganda 220
MeV energiya ajraladi. Yadro reaktorida shu izotopdan 1 g «yoqilsa»,
qancha energiya ajralib chiqadi? Shuncha miqdorda energiya olish
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uchun gancha toshko‘mir yoqish kerak?
Hisoblash: 1 g massali *° U radioizatopi parchalanganda hosil

bo‘ladigan energiya.

-3
W=%NA W, =120?6,02~1026 -200=5,1-10"(MeV') = 23MW - soat

2) 23MW:-saot energiya hosil qilish uchun yoqish zarur bo‘lgan
toshko‘mir massasini (7) — ifodadan foydalanib aniqlaymiz:
7
=—’”ZAW° W MW o 8’2291(1)O]jg —2.8.10°kg = 2,81
9 ¢ 2,910 Ag 9

Javob: Reaktorda 1g **° U radio izatopi «yoqilganda» 23 MW-saot
energiya ajraladi. Shuncha miqdorda energiya hosil qilish uchun 2,8

tonna toshko‘mir yoqish kerak.

F.544. Odam yuragining bir sutka davomidagi o‘rtacha ishlashi
(tinch holatda bo‘lgan va jismoniy ish bajargandagisi hisobga olingan-
da) quyidagicha: yurak bir siqilganda chigarayotgan qonning hajmi 90
ml; bir siqilish davomida yurak bajaradigan ish 1J; aorta (qon tomir)
ning diametri 20 mm; aortada qonning harakatlanish tezligi 35 sm/s.
Yurak bir sutkada chigarayotgan (o°‘tkazayotgan) qon hajmini, yurak-
ning bir sutkadagi ishini, yurakning o‘rtacha quvvatini hisoblab toping.

Hisoblash: Yurakni 1sutkada chigaradigan qon hajmini (3)-ifoda-
dan foydalanib aniglaymiz

t-rd’v 86400-3,14-4-107-0,35

4 4
Yurakning 1 sutkadagi ishini (4)- ifodadan foydalanib aniglaymiz

A_MrdzuA 86400-3,14-4-10*-0,35-1
4v, ° 4.9.107

V= =9,5m’

=10301J=1,03%kJ
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Yurakning o‘rtacha quvvati:

rd’v 3,14-4-107*.0,35-1
No'rt: AO: -5
4V, 4.9-10

=1,22W

Javob: V=9,5 m’, A=10,3kj, N  =1,22W

F.545. Miqdorlari teng bo‘lmagan bir xil ishorali zaryadlar bilan
zaryadlangan ikkita bir xil metall sharchani bir-biriga tekkizib, so‘ng
yana avvalgi masofaga surib qo‘yilganda ular orasidagi o‘zaro ta'sir
kuchi albatta ortishini, shu bilan birga zaryadlar miqdoridagi farq qan-
chalik katta bo‘lgan bo‘lsa, bu ortish shunchalik katta bo‘lishini isbot
qiling.

1) birinchi shar zaryadi q, va ikkinchisiniki g, =2q, bo‘lsin.
U holda

:(6]1+q2)2 (QI +%)2 :9q12 _2

F
K 4q,-q, 4q1'2q1 8%2 8

Demak F >F,
2) Endi birinchi shar zaryadi q, va ikkinchisiniki q,=3q, bo‘lsin.
U holda

_@+40) (g+3q) _16q°
4q, -9, 4-q,-3q, 12‘?12

5 =4
Fl 3 2
bunda ham F>F,

3) Nihoyat birinchi shar zaryadi q, va ikkinchisiniki q,=6q, bo‘lsin.
Bu holda

2
i_(ql+q2)2_(ql+6%) :49%2 —£z2
F 4q-q, 4q,6q, 24q; 24
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Har uchala holda ham F >F shuningek, zaryadlar miqdoridagi farqi
osha borsa F, bilan F| orasidagi farq ham oshar ekan.

skksk

1.240. y = sinl + sinl.1 + sinl.2 + ... + sin2 ni hisoblovchi dastur
tuzing.

vary,c,1: real;

begin

writeln(‘Kiriting *,

‘y=sinl+sinl.1+sinl.2+ ... +sin2 = °);

y:=0; 1:=1; while 1 &It;=2 do

Begin

¢ :=sin(i); y:=y+c; 1:=1+0.1; end; writeln(y); end.

1.241. A matritsaning elementlari a; = %(_Z), i,j= 1,5 ko‘rinish-

J
da aniqlash dastur tuzing.

var
a:array[l1..5,1..5] of real;
i,j:integer,
begin
fori:=I
to 5 do
begin
forj:=1
to 5 do
begin
ali,j]:=sin(i)/2%j;
writeln(‘al i,’," ], ’]="a[ij]);
end;
readin;
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end,
end.
1.242. A (3x3) jadvalning bosh diagonali elementlari yig‘indisini
topuvchi dastur tuzing.
var
a:array[1..3,1..3]of real;
s:real;
i,j:integer,
begin
fori:=Ito 3 do
forj:=1to 3 do
begin write(‘al 'i,”,’,J,’]=");
readin(afij]);
end; s:=0; fori:=1to 3 do
forj:=1to 3 do
if i=j then
s:=s+afij];
writeln(‘s=",s);

end.
1.243. A(3x3) jadvalning ustunlarida joylashgan elementlari yig‘in-

disni topish va uni B vektorga yozuvchi dastur tuzing.
const n=3; m=3;
var
a:array[l..n,1..m] of real;
i,j:integer; b:array[l..m] of real;
sum:real; begin
fori:=1tondo
forj:=1tomdo
begin write(‘ali,’,"],’|=");
readln(afi,j]), end;
fori:=Itondo
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begin
sum:=0;
forj:=1tomdo
begin
sum:=sum+alj,if;
b[i]:=sum; end;
writeln("b[’,i,’]=",b[i]);c
end;
end.
1.244. A(3x3) jadvalning bosh diagonal elementlarini bir o‘lchovli
B(3) massivga yozuvchi dastur tuzing.
const n=3;
var a:array[1..n,1..njof integer,
b:array[l..n]of integer;
i,j,nl:integer;
begin
fori:=1tondo
forj:=1tondo
begin
write(‘af i,", "], '[=");
read(afij]);
end; fori:=1 to n do
begin
bli]:=ali,i];
write(b[i],” ),
end;
end.
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BAPYA YKYBUYNJIAPHU AXIIIN YKUILIJIAPHU BA
FOKOPY HATUKA KYPCATHIILJIAPY MYMKUHJINTUTA
NINOHTHUPHUII

H.A.Kapumoes. Tavium uncnexkyuscu xy3ypuoacu

Tavaum cuchamunu baxonaw o6yiuu4a xaiKapo
MAOKUKOMIAPHU amManea OuUpuLs MUiIu Mapkazu Oyaum
bownuzu,

Yoy maxonaoa TALIS 2013, PISA 2015 ea PISA 2018 xanxapo
MAaOKUKOMAAPU HAMUNCAAApU OYUUYa maxauiuti-marHKUOUl Maviymom-
aapoan Kuckava 6aén smunean. /[ynéoazu yuoy xaikapo maoxuxomoa
UWMUPOK IMeaH 0A8IamIapHUHE MABIUM MUSUMAAPYU V3APO KUECUU
maxaun Kuaunean. Acocan PISA maoxukomuoda saxwu namudicanapea
spuwaémean Hlapxuii Ocué mamnaxamaapuoa xamoa oKkopu Kypcan-
Kuuea sea oynean Kanaoa, dcmonus 6a Qunianous kabu oagnamiapoa
0Ma-oHanap, YKUmysuuiap 6a KeHe #camoamyuiux o6apya yKysuuiap
Xam 1Kopu HAMUICANAp Kypcamuui MyMKUHIUSU XaKuoazu pukpiapru
uneapu cypeaw. Viyeuu 6a yKUMyeuunapoau onuHzan CypoeHOMAanap
Hamucacuoa mavaum cugpamuea mavcup 3mysyu carouil 8a ux#coou
OMUNNAP AHUKAAHEAH Xamoa Yiapoan caiouil omMuiiapru oapmapadgh
MUt UYAAPU XaKUuOa MaviymMomiap KeimupuieaH.

Taanu cyznap: Hkmucoouti Xamkopiuk 6a mapakkxuém maukuiomu
(UXTT), PISA maoxuxomu, TALIS maoxuxomu, READ oacmypu, “xap
Oup YKy8uuU - KU3UKY8YAH YKY8UU, XaAp OUp YKUMY8UU - aMXyp neoazoe,
xap oup oma-ona - meHeKyp, Xap oup Oupekmop - UIXOMAAHMUPY U
audep ea xap bup maxmab sca - 3yp maxmab ”, “ Vyeuu mysapgaxusmu”

This article briefly summarizes the analytical and critical data on
the results of the international studies TALIS 2013, PISA 2015 and PISA
2018. The comparative analysis of the education systems of the coun-
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tries participating in this international study was conducted. Mainly in
East Asian countries that are doing well in PISA research, as well as in
countries with high scores such as Canada, Estonia and Finland, parents,
teachers and public people have argued that all students can do well.
As a result of questionnaires from students and teachers, negative and
positive factors affecting the quality of education were identified, and
information was provided on how to overcome them.

Key words: Organization of Economic Co-operation and Devel-
opment (OECD), PISA Research, TALIS Research, READ Program,
“Every student is a curious student, every teacher is a caring educator,
every parent is an equal, every principal is an inspiring leader and
every school is a great school”, “Student success” B oanunou cmamoe
0000 el ananumuyeckue U Kpumudeckue 0anHvle no pe3yibmamam
medxncoyHapoonvix uccuneoosanuti TALIS 2013, PISA 2015 u PISA 2018.
Ilposeden cpagHumenvHulll aHaIU3 cucmem 0OpPA3068aAHUSL CIMPAH,
VUACBYIOWUX 8 IMOM MENCOYHAPOOHOM ucciedosanuu. Pooumenu,
Vuumens u wupokas oouecmseHHocms 6 cmpanax Bocmounoii A3uu, 20e
00CMuU2arOmMes Xopowiue pe3yibmanmol, a Makice CmpaH, 00OUSUIUXCS
8bICOKUX nokazameneu, maxkux kax Kanaoa, cmonua u @uunanous
VBEpPeHbl, YUMo 6ce yuaujuecs Mo2ym noKazams 8blCOKUe pe3yIbmambl.
B pezynomame anxemuposanus yueHukos u yuumeinet Obliu 6bi16/1€HblL
He2amugHvle U NO3UMuHvle PaKmopul, GLUAIOWUE HA KAYECBO
obpazosanus, u Oviia npedocmasieHa uHpopmayus o mom, KaxK ux
npeooonems.

Knroueswie cnosa: Opzanuzayus SJKOHOMUYECKO20 COMPYOHUYECMEA
u passumus (OOCP). Hccnedosanus PISA, TALIS. IIpoepavma READ.
Kaorcowviii yuawuiica 3aunmepeco8anmviii yueHuK, Kaxicoblll yuumens
3a00mausslll nedazoe, Kaxicowlll pooumenb COPAMHUK (DOBECHUK).
Kaoicowiit oupekmop 600xnosnaowuil 1uoep u Kaxrcoas wKkoia camas
ayywas (xopowas). Yenex yuauuxcs.
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V36ekucron PISA xamkapo TagxuKoTHAa MIK Mapotaba 2021
Hniia KaTHAIIKMIIY peXanaliTUpuiarad. TabiauM HHCIIEKUMsIcH OuiaH
HxTucomuit xamkopauk Ba Tapakku€t tamkmwiotn (MXTT) ypracuna
“YKyBumMIap CaBOJXOHINIMHK Gaxomnam xankapo aactypu (PISA2021)
Jla MIITHPOK STUI TYFPUCHIA KEJINIITYBIa SPULIIITAH. YHIa MyBO(UK,
PISA 2021 xankapo mactypujia MIITUPOK ITHII OWIJIaH OUpra, 1acTypra
Tal€prapiuk Kypuill Ba YHU YTKa3UII UIMKOHUSTIIAPUHU TaXJIAJI KUJIHLLI
Ba PUBOXKJIAHTHUPHIL JJOMUXACUHH aMaJira OIMPUIL PEXKACH, ITYHUHITIEK,
TabJIUM CU(ATHHU HA30pAT KUJIUIL MAJUTAN TU3UMUHH MIIUTA0 YMKUII Ba
»opui kniaa UXTT tomoHnaH TEXHUK Ba METOIMK EpJiaM KypCaTHIL
Oenrunanran 6yi1m0, ymdy BazuganapHu amaira OMMpHIl yayH Tabiaum
coxacujiaru TaiKukoTiap oyitmua Acrpanus kenramm (ACER) Ounan
XaMKOPJIUK aJloKajJapy YpHATHIIIN.

ByryHru xyHzaa xaiakapo TaJKUKOTTa Tal€prapiivk Kypuil oyiuda
TanaiirMHa MIUIAp amajira omupiran. JKywmiajgaH, Y36eKHCTOH
Pecny6nmukacu Baszupnap Maxkamacu xy3ypuaard Tabiaum cudatiuau
Hazopar Kuiaui JlaBnar uHcnekuusicu, XaiaK TabIUMU Ba3sUpPJIUTH,
WNucneknus xXy3ypuaaru Tabiaum cudaTuHu 6axosan 0yinda XaiKapo
TaJIKUKOTJIApHU amaira omupuim Muuid Mapkas xogumiiapu, Kaxox
6anxuauHr READ nactypu, Poccust tabinm akagemusicu 2019 iino 23-26
anpeJb KyHnapu TomkeHT maxpuaa Poccust denepanuscuaan Takiamd
STUJITAH 3KCIIepTIap UIITHPOKUIa “Xankapo Oaxoiall JacTypiapuaa
MyBaQPaKUATIN UIITHPOK ITHII — TAbIUM CH()ATHHH ONIMPUIITHUHT
MyxuM oMuin” (“YemenHoe yqacTie B MEXIYHAPOIHBIX MPOTpaMMax
OLICHKM — BaXXHBIM (pakTop MOBBIMIEHUS KauecTBa 0Opa3oBaHUS”)
MaB3ycua 0ynu0 yTran ceMHUHapaa UIITHPOK STUIIH.

Xanmkapo TaaKUKOTIapra Tauéprapiauk Kypuil Oyinda ypraHuiral
Ba OPTTHPWIITAH TAKPUOATAPHU OMMAJIAIITUPHII Ba KEHT KOPHM ATHII
Mmakcaauna Kopakanmorucron PecnyOnukacu, Oapua BHIIOSTIIap Ba
TomkeHT maxpuaa MUUIMK MapKa3 XOJUMJIapU UIITUPOKHUIA aMaJIuil
CeMUHapjap TalIKWI 3TWIIUA Ba YyTKazwiau. KeHr xamoaruninkka
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XaJIKapo TaAKUKOTHUHT Ma3MyH MOXHUSATH, Makcaau Ba Basudanapu
TYIIYHTUPWIIN Ba TAPFUOOT-TAIIBUKOT KAJTUHIH.

DXTUMOII, TABIIUM coXacura OYirad FoKOpu YbTHOOP AyHE MUKECH A
TaH OJIMHAJUTaH HaTH)Kajapra SPUILIUIIHUHT 3apypuid WApTUAUDP.
lynmai Oyncana, arap YKUTyBYMIIAp, OTa-OHAJIAP Ba OYTYH JKaMUST
(akar YKyBUMJIAPHUHT alipuM KUCMHUTHHA FOKOPY HaTHKajlapra spuiia
OJIMILIY MyMKHH 710 XucoOnacanap, Oy ¥3-y3uaan xeu KaHaai mxooui
HaTXajapra oMo KeJIMauIm.

SAxun BakTraya l'epmanusga umuu cuHG BaKUIJIAPUHUHT
dap3ananapu UmYu KacOWMHU ONUIIIAPU yUYyH yjlapra akaaeMukK
TabJIMMIra MyJDKaJUIaHTaH TMMHA3MSUIApHUHT YKYB AacTypiapu Kepak
sMac Jierad (pukpiap KeHr TapKairaH 31u. byryHru kyHaa sca, kyiad
Mamiakamiapaa 10 €mnm yKyBuniap TabJIMMHUHT UKKU HYHAIUIINIaH
OMpPUHU TaHNAlAU: ylapaaH OUp TypyXu — Kejlaxakia YKUIIHU
YHUBEPCUTET/AA AaBOM 3TTUPUO, aKJIMi MeXHAT OMJIaH IIyFy/UIaHyBUU
xomumiiap OYIr0 eTUIIHII MaKcaIuaa akaAeMUK JUIICHIapHA TaHJIaIIICa,
UKKMHYM TYPYXHU — €TyK MyTaxacCUC MIIYM KacOMHU Talépiamra
WYHAITUPWITAH YKYB HacCTypJapHU TaHJIAIA N,

PISA tankukoTu HaTHXKajdapy IIYHU KYypcaTMOKIaKu, OyHai 0ymu-
HULI YKyBUWJIAP Y3JIaPUHUHT KEJIa)KaKAaru TabJIMM MYHAJIUIIMHA UIPOK
KWINIIJIApUra Ba TacaBByp STHUILJIAPUra XaMm TabCUp 3TMOKIa. Dakar
I'epmanusina PISA tagkukoTuaa katHamrad 15 €uum YKyBYMIIApHUHT
YopaK KUCMM YHUBEPCHUTETIa KUPUIL €KU UITYM KaCOMHU TaHIaluiapu
MYMKHHJIUTUHU TabKHIaran 0yca, (Oy aca Ma3Kyp WIITHU amaJira OIi-
paaurannap conugad kam) Anonus Ba XKanyowuii Kopesina sca, xap yHra
VKyBUMJIaH TYKKU3TACH OJIMH YKYB FOPTUra KUPUII KICTarHU OUJIIMPraH.

bynnan ¢apkau ynapok, PISA taakukoTuga sXmu HaTwKaiapra
sputnaérran Hapkuit Ocué Mamiakamiapuaa xamia FoKOpU KypcaTkuira
sra 6ynran Kanana, Octonus Ba OuHIAHAUSA Kabu JaBiamiapia oTa-
OHaJIap, YKUTYBUMJIAp Ba KEHT )aMOAaTYWIMK Oapua YKyBUHIIAp Xam
IOKOpU HaTIXajap KypcaTUIId MYMKUH 1e0 TabKHUAIaMoKaaiap.
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CuHramyp TabJIUM Ba3upIUTH Xap Oup YKyBUM - KU3UKYBYaH YKyBUH,
Xap Oup YKUTYBYH - FAMXYp IEAaror, Xap OUp OTa-oHa - TEHTKYp, Xap
OMp AUPEKTOP - WIXOMJIAHTUPYBYH JUACP Ba Xap Oup makTad sca - 3yp
MakTa0 OYIUIIHTa SPUIIHIITA UHTUIMOKAA. bynapHuHr 6apuacu Kouiara
Kypa YKyBUMJIAPHUHT Y3JIapUIa HIIOHWIAPUAA AKC STMOKAA.

Maremarrka Ba Tabumnii haHIapHA YKUTHII TAMOWMIIIAPY TaIKUKOT/IA
myHu kypcaraauku, lapkuit OcuéHuHr kymiad mMamiiakariapuaa
YKYBUHIIADHUHT TyFMa HCTEBIOAU dMac, OalKU TAabJIUM OJIHIITA
OynraH cabii-Xapakariapu yinapHu myBaddakusaTra onud Oopuimra
umonaaunap. byaun Oomka TagkukoTiap xam tacaukinaiau, [lapkuit
Ocué mamnakarinapu YKyBumiapu Fapd Mamnakarmiapu YKyBuUMigapura
Kaparanga MyBaddakusaT Ba MyBadhaKUATCU3IUKIAPHA Y3TapUHUHT
TabJIMMIa OUJ] cabi-XapakaTiaapu OWIaH KYIpOK W30XJIaiaumap.

Ocuénuk yKyBUMJIApHU KYNHMHYA MallaKKaTiX Ba TUHUMCHU3
MexHaT MyBadhakusAT Ba IOTYKHUHT KaJIUTH ne0 yprartamuiap.
Ocuénuk ykutyBUMiap YKyBumiapHu HadakaT MyBaddakusiT TOMOH
eTakiaiiannap, 6anku YKyBUMWIapHU Oy Y3JTapUHUHT KOOWIHATIApU
Ba cabii-Xapakamiapy MyBapakusaT rapoBH SKaHJIUTHHU UIIOHUIITA
YHIAWIUIap.

bomka maminakatnapaa YKyBUMJIAp YKHUIO Xapa€Huaa
KUUMHYWINKIApra Ay4 KelraHaa, YKUTYBUWIAP €HTMIIPOK TOMIIUPHK
Oepaaunap. byHnnait xonaraa mact y3namTUPUII TyFMa KOOUTUSTHHHT
€TUIIMACIIITH OKUOATH SKaHIIUTH 10 TyIIyHWIaan. XapakaraaH GpapKim
VIapoK, UKTUIOPJIM YKYyBUWIIAp TOMOHHJIAH HA30paT KUJIMHMAWIUTaH
Hapca cudaruga kypuiaud, YKyBUMIap sHaJAa TUPUIIKOKJIUK OuiaH
MEXHAT KWJIMIIJAH BO3 Kedajawiap. bab3u Taakukotiapra Kypa,
VKUTYBUMIIAp KOOWITUATIIN YKyBUMIApHU KYIIPOK parOaTiaHTHpaIuIap,
MakTaiiinnap, Kynpok épaam oepanumnap.

VKUTYBUMIAp MAIIAKKATIN Ba THHUMCH3 MEXHAT OPKAJIH YKyBUHIIAp
V3 OUIMMITapUHY PUBOKIIAHTUPHUIL, YYKYPJIAIITUPHUII Ba KEHTAUTUPHILL
MYMKHHIIUTHTA WUIIOHUINIMACA, ylap XaTTOKU SHajJa MYPaKKaOpOK
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MyaMMOJIapHH XaJl KWIUILITa KoAup Oynmaraniapra 00CcuM YTKa3uIra
MaxxOyp OViraniga xam Y3jgapuHH aiOaop XUC KWIWIUIAPH MYMKHH.
by sca, TamBumnanumra acoc 0ynaau, cababu TaAKMKOTHUHT
KypcaTuimya, YKUTYBUM YKyBUMIa OCOHPOK TOMIIMPHUK Oepuld, yHU
OaxapraHd yuyH MaKTaca, yKyBYH YKUTYBYMHUHT XaTTH-XapaKaTIapuHA
YHMHT IaCT KOOWIMATIIApU TaCAUFU CU(aTHA TATKUH KU MyMKHH.

IOxkopuna affTunrannapHUHT O6apuyacu ajlloxuja axaMusT kKacO
9Taau, YyHKHU, OlaMjIap yUyH y3j1apu XaKuJIaru MyXokamayap/aaH 3HT
aXaMMSTIUCH, Oy - yJapHUHI KOOWIHMATIAPH aKC 3TTUPHITAaHUAMD.
YMyMaH oJiraHza, TaJKUKOT IIYHU KYypcaTaauKu, Y3UMU3ZHUHT
HaTIKAJIAPUMHU3 YUyH KaBOOTap SKaHIUTUMH3Ta UIIOHY, XATTH-
Xapakamiap OM3HUHI MOTUBALsIMM3ra Tabcup Kuiiaau. [IlyHuHr yayH,
oJamiiap ¥3japu SpUIIMOKYM OYJIraH HaTHKaJlapHU OJIMILJIApUra
UIIOHTaHJIapyuia KYIpoK Kyd capduaiunap.

Bynapuunr 6apuacu HuMa cababaH OMITMMIIApHY U3YUIUIAK OUJaH
srajulall Hazapusacu Oy KOHLETIUS a0 OYraH Ba UyKyp YpraHuiran
Fap6ra nucbaran lapkuit Ocuéna keHrpok Ba MyBaddakusTIHPOK
TapKaJTaHIUTUHY TyIIyHUIITa épaM Oepuilln MyMKHUH. bruuinmmnapau
TYJMK XaXKM/a Srajiiall M34uil TabJIUM TyIIyHYacura acociaanaau. TasHu
Ba acoCHii OMIMMIIapHU Arajulalll KeMMHIY MaB3yJIapHH ITyXTa draJijalil
Y4yH acoc Oynau.

Awmepukanuk rncuxosor XKon Kepponuunr pukpuda, YKUTHII HATH-
Kalapu YKyBYMHHHT TabJIMMIa OWJ dXTHEKIAPHHA KOHAMPHUII YIyH
MaTepuaHy YpraHuira cap(aaHaurad BakT Ba yHUHT CU(ATIN TabIUM
oyuITa 6YIran KoOHIHATHHH aKC STTHPAIN. Y3 HABOATHIA YKUTYBUH,
OyTyH CHH(} YUyH KyHHIraH YKATHITHIHT MaKCca UIapHHN Y3rapTUpMaii,
Oanku xap OMp YKyBUMIa MaTepUaIHU yHI'a MOC KeJlaIuraH Tap3/a ypra-
HUIII IMKOHUSATUHH OepHIl yuyH 3apyp Oynran Oapya UIIHU Oaskapajiu.
bab3u yKyBumnapra KymrmMua BakT Ba TyLIYHTUPHILL, alpuMiIapura 3ca
VKUTHIIHUHT OOIIKA IIapOUTIapu Kepak OYJIMIIN MyMKHH.

Bynunr opruaa, xap 6up yKyBuM ypraHumu Ba myBaddakusTra
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SPUIIUIIA MyMKUHIIUTH, OyHAa YKUTYBYMHHUHT Bazudacu YKyBUHIapra
y31apuHUHT Oapya UMKOHUSTIApUHU pYyEOra uukapumjaa épaam
OepauraH YKyB MyXUTHHH JOHUXaJaITHPUIIIAH HOOPAT AeTaH UIIOHY
éragu. bapua YKyBuninap xap Oup MaB3yHu MyBahGakUsTIHN Y3IaTHprO
OopraHu capu, HaTH)KaJapHUHT Y3rapyBYaHJIMK Japakacu Ba yiapra
WOKTUMOMN-UKTUCOIUM OMHJUIAPHUHT TabCUPU KaMPOK OYIHImura
spumunanu. PISA tagkuxkoruaa [lapkuit Ocu€HuHr Ky1uiad TabJiuM
TU3MMIIAPUHU QKPaTuO TypaauraH OMWII HIyHAaH HOOpaTIup

YmoOy macanara Oomkada Kapam akc 3Ttupuiaran. PISA
TaIKMKOTIapuAa YKyBUMIAPIaH Y3IapUHUHT YKUTYBUMIIAPH TOMOHHIaH
Kypcarmiaérran EpAaMHUHT Tapakacl XaKu1a ax00poT OepHII CYpaIIu.
VYnapHUHT xaBoOJapu Typiau WYHaAIUILIApPra aXpaTUInO TabIMM
oaéTraH YKyBUMIAPHUHT ENUTapUTa Ky/aa OOFIUK OYau. ACOcaH KHUUK
émia KOOUIUAT apakacura Kapad MyHanuiiapra axpaTuirald Xojijaa
VKUTUIAQOUTaH JaBiariapAaruy yKyBUMIap YKUTYBUMIIAp TOMOHUJAH
Kyda KaM KyMak ONTaHJIuKIapuHu Omnaupaunap. by maBmartnap:
Ascrpus, bepnrus, Benrpus, I'epmanust, JlrokcemOypr, Hunepnannus,
Crnosakus, CnoBenusi, Xopparusi, Yexus Ba lIBelinapus. ['apun Typiu
XWJI 5KaBOOJIAPHU 3THOOPTa OJIMHCA Ba SXTUETKOPIMK OMIIaH U30XJIaHCa
XaM, KaBoOIap y mapaxana axablaHapiu OyiMamd. YKyBUHIapHH
TabJIMM MyaccacaJlapuHUHT Typura Kapad TakcuMIIall HaTuxkacuaa oup-
Oupmapura yxiam cuHap 3ara kenaau. byHna YKUTyBUMHUHT Aapc
OepHILIN OCOHJIAIIA I, ATIOXU/IA YKyBUMIIAP OWIIaH UL KU KyIITHMYa
épaam Oepuilira 3apypusiT KOJIMaraHJIurd MabiyM OViau.

PISA 2015 peliTunruaa >Hr 10KOpU YpUHHM Kaiia 3trad CuHranypaa
VKyBUHJIApHU KOOUWIHATIapUra Kapad OomuraHrud cuHGpIapaa
TaKCUMJIAI TU3UMHU MaBXy/ 31, KeHHHYATUK Oy TU3UM SHTH JTapakain
cTaHgapTiIap KalOyJl KWIMHUIIN cabaliu Y3rapTupuirad sau. X03upru
Cunramnyp/a, YKuIiaa KAHUHYWIMKIapra y4 KeaéTrad YKyBUMIapHu
¥3 BakTHJa aHUKJAII, YIapHUHT MyaMMOJIapUHH 3pTa O0CKuYIa
TAIIXUC KWJIUII Ba yJAApHU OJIIMHTY TU3MIa TYIIUPUIL YUYH TYPJId XU
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cTparerusuiap unutatuaMokaa. PISA-2015 natmxanapu, Cunramyp
xam Kanana Ba ®uHnaHaus CUHrapyu TabJIUM OJMII UMKOHUSTIAPUHU
XaJu XaM PUBOXJIAHTUPHUILITAa MHTUIUIIN KEPaKIUTMHU KypcaTraH
Oyncana, XyKyMaTHUHT UKTHCOAUN Ba TabIUM CUECATU MIKTUMOUHN
XapakaTyaHJIMKHU OLIUP/M Ba Oy OMJIaH TabJIMMHHUHI )KaMUSTIArd KaJIip-
KMMMAaTHUHU IOKCAITUPHUIITA SPULIIH.

OUHISAHAUAAATH YCTO3-YKUTYBUMIIAp XaM MIyHTa YXIIam poJHH
OaxxapMokIanap. Yiap dhaH YKUTyBUHIIapU OWJIaH XaMKOPIIMKIA KYIIIMYa
€prnamMra MyXToK OYJITaHJIapHU aHUKJIA0, SKKa TapTUOMa KM KHYHUK
rypyxJjapja MIUIall HaTHXacuda YKyBUMIAPHUHT CHH(IONIIapUra
eTn6 onuiiapura épnam 6epmoknanap. Hadakar cuadma nmmaérran
VKUTYBYM MyaMMOJIapHH aHUKJIa0, YIapHU YCTO3-YKUTYBUUTa €TKA3HILIH,
06anku xap OMp yMyMTabJIUM MakTabuaa YKyBUMJIApHU KYJ1al-
KyBBAaTJIOBUM KMYHUK KacOwii rypyx 0ynm0, Oy rypyx xap oiija kamuaa
WKKWA MapTa UKKHA coaTra Wuruiaau. Ymoly rypyx TapkuOura mMaktad
TMPEKTOPH, YCTO3-YKUTYBUYH, MAaKTa0 XaMIHPACH, ICUXOJIOT, MyX0oKama
KHInHAETran cuHG (aH YKUTyBUMIAPH KUPaaAH. 3apypHsaTra xapad
VKyBUMJIAPHUHT OTa-OHaJlapu XaM ymiOy rypyx WHFHIMIINTa Takjingd
KWJIMHUILIAPU MYMKUH.

VKyBUMIAPHUHT MaKTaGHU TaIlIa6 KeTUIIMHUHT OJIMHH OJIHII
Makcaaunaa Ourtapuo (Kanama) TabauMm Basupiauru ymMyMui ypra
TabpIMM MakTabnapunaa “YKyBunm myBaddakuaTu” Tamab6ycHHH
wirapu cypau. Bazupnuk ym6y Tama00yc pax0apyHu UIlTa oJInil y4yH
OKpyTIIapra Madnar axkparaau. Tamab0yc paxoapu Maxayutui paxoapiap
MaXJIMCIAPUHU MOJUSUTAIITHPAIN Ba WUFUIMILIAPAA SHT camapaiu
cTparerusuiap 6yitnda Taxprba anMarmai. Xap 6up Makrabra “Ykysun
MyBaddakusaTH 1acTypu Joupacuia YKUTyBud Etananau. Makradmap
XaM KHuifHamaérrannapra €paam OepuIll YUyH Y3UHUHT KaMOACHHH
TaLIKWI KUJIaIu.

Ym0y Ba Oomika TamabOycmap HaTtwxkacuaa OHTapuoga TabiIuM
TyOnaHn y3rapau. bup Heda iun wumaa ymoy nNpoBUHIUAAA YpTa
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MakTaOHU TamMoMJaraH OMTUpPYBUMJIAPHUHT yaymu 68 douzgan 79
dowusraga ycam.

Kymruna mamnakarinapaa hakarruHa TaHaad oJlMHTraH YKyBUIMIapTHHA
sMac, O6anku Gapua YKyBUMJIAp IOKOPH HaTHKajlapra 3pHULIUIIN
MYMKHHJIITUTA WIIOHUIN Y30K BAaKT Tajxad 3TAW. YmOy MakcaJHH
pyEOra ynKapHill y4yH KEeJIUIIWITaH, Xap TOMOHJIama TabJIUMIra OHj
cuécar AacTypu MIUIad YMKWIMIIM Ba CAJIOXUATHU OLIMPHUII 3apyp
Oynnu. DHT AXIIM KypcaTKu4ra 3ra OYJIraH JaBiariapiard MaBxKyll
Oynran Moxesapaan oupu Oy YKyBUHIIApHU KOOWIUATIAPH Ba aKIUi
KYHUKMaapura Kapad akpaTuil TH3UMHIaH 00cKuuMa-00ockuy Oapya
yayH OMp XWI Tanadiapra sra OyJIraH yMyMTabJIuM MakTadlapu YKyB
JacTypiapy acocHia TabJIUM OJaETraH TU3UMTIa YTHIL XHUCOOIaHaIH.

Hkruconuit xamxopnuk Ba Tapakku€T tamkmwioTd (OECD)ra ab3o
Mamtakariaap opacuga 1970 wwmrapaan 6onuiad OmpwHIM O6ynub
Ouunsuaus my uynnan 6opran; [lonpmra OyHaail ncmoxotHu Qakar
2000 iunnapaa 6onutarad. Yoy qaBiatiaap oAuH Gakat «capa (uTa)»
VKyBumiIapra HucOaTaH TaTOMK ATUIITaH CTaHaapTiIapra 6apyua YKyBImiIap
KaBOO OEpHIM JIO3UM JIETaH STOHA TajlaOHM KOPUU KUJIHUII OPKaJIU
“napaxkanapuHu oKopuiaal onnunap”’. Opkana Kojga€Tran YKyBUHIAp
T€3 aHMKJIaHAAM, YIApHUHT OYIUIMKIApUra aHUK TalIXuc KyHuiaaaw,
CYHTpa Menaroruk 4dopa-raaoupiap kymianunanu. [lynmait BazusT
103ara KenajJuky, Oolkanapra HucOaraH OopKajaa KojJaéTraHiap Karra
XaKMJaru pecypciiapra sra 0ymnaauiap, aMmMmo Oy Ba3HsITIA HI KarTa
AXTUEXKIN YKyBUMIIap OyHIaH Makcumal ¢oiina onaaunap.

Ora-onanapuu ymoy sxkapaéHra >kan® KuUIWIl y49yH, alHHKCa,
TaHJIaHraH (CeJIeKTUB) EHAALTYBHU MabKy/l KypaJuraHjapuiaH Kywin
paxHaMOJIMK, KaThHI Kapopiiap Ba IyXTa YHIaHTaH aloka Wyapu tanad
kunuHaau. 2009 i okTa0phb oinaa ['amMOypraa TabiuM coxacuIaru
cuécarra ouJl KaOyJn KWIMHIAH KapOpHHU MILIA0 YMKUIILJIA UILITHPOK
3TraH maxciap Ba 6apua cuécuii Joupa Bakuulapy MakTad HCIIOXOTUHU
YTKa3um xakuaa kenuuuo onaunap. by ucnoxomiap Makrad TH3UMHHA
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TabaKaIaHUII 1apaKaCUHU KaMaWTUPHUIIIN Ba SHTWILIAIITHPHILN Ha3apaa
TyTHIraH. MuFmii nirupokanaapy Oy xap 6Up TabInM ONyBYH yUyH
SHT SIXIIM Ba aJI0JIATIIM UMKOHMSTIAPHU TAbMHUHIIOBUM CaMapasid yCy
SKAHJIMTUHY SXILIU TYIIyHTaHIap.

bupok, ymoy Tamab0yc Tapadropiapy HCI0XOTHHHT ad3ayUTHKIIapUHI
OTa-OHaJIapra MIIOHTUPHUII YUYYH KEpaKJIM XapakaTiapHH Hyira
kyiMammiap. Hatmwkana 6up rypyx ¢ykaponap, MakTad MCIOXOTHTa
Kapumu 4ukauiaap. bymap acocan xaMusSTHHHT “capa (snurta)”
ouJia BaKWJIJdapuJaH uOopar 3aHu. Yiap yMyMTabJlIuM MakTad
TU3UMUHU SIPATWITAHAAH KeHUH Y3TapUHUHT OONaTapUHUHT I0TKA3H0
KyHunuiapuaan tamsuinra tymgaiap. 2010 i utons oinia yTka3uiaran
pedepenmymma Ma3Kkyp UCIIOXOT OCKOP KUJIHH/IH.

AmMoO OyHIaH MOXHMAT y3rapMaiiau: 6apua YKyBUHIAp FOKOPH
HaTWXajapra SpUILIUIIA MYMKHH JIeTaH WIIOHY OWJIaH PUBOXKIIAHTH-
puiIMaraH xed OMp TabJIUM TH3UMHU OapKapop IOKOpU HaTHKalapra Ba
TEHI TabJUMIa OWJ UMKOHUSTIApra 3pulla oiMaraH. SlroHa Tabaum
cTaHjapTiIapu Oyiinva YKUTHIIHUHT HATH)KAJIAPUHU aHUK IIAKJUTAHTH-
PHUIITHUHT MYXUMJIUTHHH FOKOpH Oaxomnai onMaiimu3. PISA amanuéru
IIYHU KYpCcaTauKy, OyHIai eduM xap KaHaal MaJaHui mapouTra Moc
KEJUIIN, XaMJa Iy Tap3Ja xapakaT KWIMHCA, T€3/a PUBOXKJIAHUIITA
SPUILHII MyMKHH.

Xynoca. Ymby Makosana Oepuiran TaxJIwapaH Xyjiocara Kemuo
UTyHH TabKuaIam MyMKUHKY, PISA TankukoTiapyia X1 HaTuxaaapra
spuIIaéTrad Xamja IKOpH KypcaTkuura sra OyiraH JaBiaTjapHUHT
TabJIUM TU3UMUJATH WIFOP TaXpUOaTapuHU YpraHUII Ba ylapiaH
allpUMJIapUHU, ShHU MEHTAIUTETHMM3IA XOC Ba MOC OYIraHjiapuHu
V36eKNCTOH TabIMM TH3MMHUTA XKOPHH STUII Makcaara MyBoduk. FOkopu
HaTWXa KypcaTraH JIaBJIaTJIapHUHT JaBiar TabJIMM CTaHAApTIIapH, YKYB
JacTypiiapy Ba 1apCiIMKIApUHU YPraHUIl Xam/1a YIapHUHT alpuMIIapuHU
MWJUITMH YKYB JAacCTypilapura KUPUTHII Ba JAapCIMKIapra CHHIANPHUIL
Bazupanapunu Oenrunad onum 3apyp. PISA tagkukormapumga
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MaTeMaTUK CaBOJAXOHIIWK, TaOuui Qannap Oyiinya caBOIXOHIUK Ba
VKUII CaBOAXOHJIUTU OYiinya oijaiaHuiaral TeCT TONIIMPUKIAPUHU
Tap)KuMa KUJIHIL, aXO00poTHOMaIap Talépiai Ba alpyuM TOMIIUPUKIAPHU
Japciaukiapra KUpUTUII Makcaara myBoduk. Cundaaru apum
VYKyBUMIIap 3Mac,0aIKu 6apya YKyBUMIIap IOKOPH HATHKaIapra SPUIIUIITN
MYMKHUHJIUTUTa OTa-OHAJIapHU, MaKTa0 pax0apusTUHU, YKUTYBUUIApHU
Ba KEHT KaMOATYHJIMKHUA UIIOHTUPHUII MaKcaara MyBo(UK.
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YKUTHII CAMAPA TOPJIUT MTHU OIIIUPUIIIIA
3JIEKTPOH TABJUM PECYPCJIAPUJIAH ®OMUJTATAHUIII

M.A.Typcynos. Kapwiu myxanouciux
UKIMUCOOUEM UHCTIUNTYMU.

Ywby maxonaoa ykumuw camapadopiueunu owmupuuioa 31eKmpoHn
mavaum pecypciapuoan gouruoaranuul Xakuoa MaviymMomiap
KeIMupuieaH.

Taanu cysnap: s1eKmpoH mavium pecypcu, Memooux mu3um,
JOUXanaumupuut, Macopasuit. mavaum, MOOyIu YKumuul, eeouHap,
8UPMY A, AN2OPUMMHU, UHOUBUOYAIL.

This article provides information on the use of e-learning resources
in enhancing the effectiveness of teaching.

Keywords: e-learning resource, methodical system, localization,
distance learning, moodule learning, webinar, virtual, algorithm,
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B smoii cmamve npeocmasnena ungopmayus 06 ucnoib308aHuU
91eKMPOHHBIX 00pPA308AMENbHBIX pPecypco8 0Jid NOBblULeHUS
aghghexmusrnocmu npenooasanusi.

Knrwouesvie cnoea: snekmponnwiil yuebHulii pecypc, Memooudeckas
cucmema, 10KaAIU3AYUs, OUCTMAHYUOHHOE 00yUeHue, MOOYIbHOe
obyuenue, 6eOUHAD, BUPMYATILHBLU, AN2OPUMM, UHOUBUOYATbHBILII.

Tabnaum coxacuaa amajira OWMPUIAETTaH YYyKyp HCIO0XOTIap,
axO0opoTiamrad KaMUATUTa YTUIIU, PAKaMJIU UKTUCOIUETHUHT
KEHT >KOpUHM 3THIIMILU, TahJIUM TU3UMHHU UHTETpalMsiIall, TabIuM
*)apa€Hura siHrH aX00pOT TEXHOJIOTUSIIAPUHU TaA0WK KIITMHUIINA OWIaH
6ornukaup. by aca MamiiakaTuMu31a TAbIUM TU3UMUIa Y3rapTUPULILIAP
KUPUTHII HATH)KACKUIA YIIEKTPOH TabJIMM pecypciapuaat Goii1amaHu
YUyH HIapT-IIAPOUTIIAp SPATHUIL 3aPYPUATHHH Tanad dTaIH.
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MabiayMkH, ®KaMuAT TanaOuaaH Keaud YMKUO, YHUHT MKTUCOAMN
PUBOXKMI'a MyCTaKWJI paBUllla Kapopiap KaOysl Kuja ojlajJurad, yiaap
o0 KeJaauraH OKuOaTIapHW TaXMHWH KHWJia OJlaJiuTraH, OWUJIMMIIH,
3u€ny Kaapnap Taépiaml oJui TabIMMHUHI acocuil Baszudanapuian
Kean0d YMKKaH X0JJ1a, MyTaXacUCIUK KOMIIETEHIMSICUTA 3ra Oyiran
pakoOaTbapom KaJpiapHu Taépiam skapaéHHUlla OJUN TabJIUMHU
VOKTUMOUM POJIMHU OLUIMPHUIL 3apYPUITH TyFUIAIN.

ByHUHT yuyH YKUTUIIHUHI METOAUK TU3UMHUHUHI TapKUOUM
KHCMIIapH (MakKcaajaap, TabJIMM Ma3MyHH) IIAKJ, yCyJI Ba BOCUTaJIapu
KaiTa KypuO YMKHUII HAaTHXKacuAa YKUTHIIHUHT caMapaJopiuru
OLUMPUJIUIINTA SPUILIHIIAIN.

DNEeKTPOH TabIUM pecypcllapy Xxakuaa (GUKp ropuTaaurad Oyicax,
yJaap TabJIUM BOCHUTAacH OYNuO, YKUTUIIHUHT CU(ATUHHU OIIMPHIL
YU4yH XHU3MaT KWwiagu. TablIMM BOCUTAJApUHU Y3rapTHUPHULI: YKYB
MaTepUaIMHUHT Ma3MyHH, YKUTHLI IIAKJIJIApU Ba YCYJIapH XaMa YKyB
XKapaHUHUHT cyObeKTIapy (paoNuATHHU KalTa KYpuO YUKUII OpKaIU
amaJira OuIMpuiIaiu.

AHBaHABUHN TabJIUM MYXUTHJA VKUTYBYHM OOBEKT, Tamaba sca
cyObekT cudatua HaMoEH O0Y1O0, OMIIMMIIAPHU Y3aTHIIa PENPOAYKTHUB
ycyIuiap yeTyHIMK Kunaau. Tanaba taiép axoopoTau Kadyin KWimo, yHA
V3namTupuwiraHiarnia y OmimMra aiaaHaau.

3aMOHaBUN ax0OpOT TAabIUM MYXUTHAA KYPHJITaH 3JIEKTPOH
TabJIMM PECYPCIIApU acoCUa TAbIUM KapaéHU UIITUPOKYUIAPUHUHT
daonuATHAA MYCTaKMJ MILJIAII Ba Maco(paBUil TabIUM YIYLIUHU
OLIMPHUINTA OJTUO KeIaIu.

VKyB kapaHUHH YKUTYBUH Ba YKyBUHIAPHUHT JTOHAXANAIITHPHITAH
GbaonuaTn YKyB HATHKajgapura, TabJIuM Ma3MyHHIra, YKyBUMIAPHHHT
WHIUBUAYAJ XyCyCUsATIapura MyBoQUK Oupranuknaru ¢paoiausitu
HaTWXKAcKAa yMyMHHCOHUHN TapOUsABUIN XapaKaTiaapHH [AKUIaHTUPULITa
KApaTWINIIN JIO3UM.

VKUTUIIHEHT caMapajopiury SIeKTPOH Kypra3Maad BOCHTAjap,
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JApCIIMKKA AIIEKTPOH HII0Baap, ax00poT-KUAUPYB TH3UMIIApHU Ba KYTL1a0
MHTEPHET Ba AJIEKTPOH TABJIUM pecypciapuia (Hoigaianull OpKaiu
OIIPUII MyMKHH.

DJEKTPOH TAabIUM pecypclapH, aHbaHaBUU KOFO3 AapCIUTHUIAH
(bapKu, MEKTPOH TABIUM PECypPCIIapH TUIIEPMEINA XUCOOUIaH TabINM
MabJIyMOTJIAPUHH YU3UKITH U oaai KOOMIHUATHTa 3ra, Oy 3ca MaBKY/I
MaTepuaiap XaKMUHU Ce3WIapiu Japa)kaaa OMHMpUI, MaB3y (VKyB
MaTepHauIapyu)HU TAaKIUM STHUII YCYJUTAPHHNA KEHIAUTHPUIIT UMKOHHHA
oepamu [5].

TabIUMHU TAIIKWI 3THII MIAKIJIApUAaH OUPHU AIEKTPOH TabIUM
OunaH OOFJIMK WHHOBAIMSUIAD AyIUTOPHATa acOCIAaHTaH TH3UMHHUHT
MYyTJIaK YCTYBOPJIUTHHU OOCKHUUMA-00CKWY ONMO Tamiad, dJIEKTPOH
pecypciap acocuaa TaAKUKOT, MacogaBHii OertamtyB, BUAEO Mabpy3a,
MacodaBuil TabauM (BeOuHap), MacodaaaH MaciaxaT, TaKIUMOT
Marepuajiapy, J1aBpa cyxoaru (MyHo3apa, Myxokoma 0axc), akiaui
XyxyM (brain storm €ku akiuii Xy>xym), case-study (MyaiisiH Ba3usTiiap-
HU TaxJIWJI KWJIUII), MacTep Ki1acc Ba OOIIKaIapHU PUBOKIAHTHPHILTA
onn6 xenaam [6].

DNEeKTPOH TabJINM pecypciapy Kyluaarnia udoaaaaHuIIm MaKkcaara
MyBOGUK (1-mmakm).

[ -mraxn
SIeKTPOH TABIIM
pecypcuapit
Japcnuemap - AvnuHo Ba : :
VEVE KynnaEManap 3:{?:}: e EMIHO Mopynn Vigroamn
Venybuii kVpcaTManap LAY MABIYMOTIAD
Macanann MaTeMATHE Macanann egum MacanaHuHT TACTYPHH
MO I eITAITTHPHIT ANrOpPHTMHNE TV 2HIIT Ty3UIm

Kyiinga macajianu KyHHJIMII Ba aMaJIra Ol PUJINII X0JIATIapH
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OMJIaH TAHMIINO YUKAMM3.

I-macajanuHr Kyiuaumm. “O3uK—0BKaT WHXUHUPUHTTHIA aX-
O0opot TexHosorusiapu” GaHugaH Ja00paTOPUs MINUHUA Oa)KapUITHU
ypraryBuu BUpTYyal 31eKTpoH napenuk (/1) ssparunr. MacaganuHr O10K-
cxema KYpHHHMILA TACBUPIAHUIIUHUHT a)3aJUTUI Y IIyH/1aH HOOpaTKH,
YHH JacTypianl (aJropuTMHK) TUIuAard udoaacu (qactyp)ra YTHUIIHA
oconnamtupaau. I vy gqactypunu ty3umiga C++ Builder 6 gactypnam
TunuaaH GoiaTaHaMu3 Ba Kylniaruya KYpUHHIITA 3ra 0yIaMus.

VYmly aMeKTpOH AapciauKaa KeITHPUIAIUraH 1abopaTopusi UIIU
Oyiinya Hazapuil Marepuaiap, J1abopaTopusl UIIU TOMIIUPHUKIAPH,
TONUIMPUKIApHU Oaxkapui OYyiinua HaMmyHanap KeJITUPUIITaH Ba Y
HaMyHaJa KeITHPUITaH TOMIIUPUKHU KUMMAaTiap KUPUTHO ONHHIaH
HaTWXKaJTapHU TaXJIMJI KUJIUII UMKOHUHU Oepaau. YOy 3JIeKTpoH
Japciauk xap Oup jgaGopaTopusi MIIMHU BUPTyan Oaxkapu® Kypuii
UMKOHHMHHM sipatanu. by sca tamabamapaa nmaGopatopusi UIIK XaKuaa
TacaBBYp XOCHJI KUJIa/IH.

[y 6unan O6upra, 371€KTPOH TabJIUM PECYPCIAPUHU >KOPUN ITHIL
YKUTHII yCYIIapura ko0uil Tabcup Kypcaraan. DHIUINKIA aHbaHaBUN
YCYJUIApHUHT aMajra OMMPUIUIINHU axXO00pOT TEXHOJOTHSIAPH
BOCHUTAJapUCU3 TAaCaBBYp KWJIWII KUMMH. MacanaH, XO3UpPru BaKTAa
TYIIYHTHUPHUII Ba Kyprazmaiu (TacBUpHii) yCyiiap Ba axOOpoTIapHU
OJIMIIIA KHUPYB TU3UMIIapHIaH (oiinasaHniaMoKa.

by aunaxktuxk QyHKUIUATAPHU 3JEKTPOH TabIUM PECYpCIapUHUHT
JTUIAKTUK UMKOHHUSTIApU OPKalIM amalra OLIUpPUII MyMKWH. byHnai
MMKOHUSTIIAp KyWUIarWIIApHH 3 MUUTa 0J1a/11: OeBOCHTA MYJIOXa3ajJlapHu
amaira omupuil (MHTEepdaoa TabiauM); YKyB axOopoTiIapuHU
BU3YAJIAUITUPUII; 3aMOHABUM axO00OpOT TEXHONOTHUSAIAPUIAH
doitnananran xonaa axO00pOTIapHH KalTa WILIAN ONUII UMKOHUSITH;
BUpTYyaJ Ja0opaTtopHsIapHU TAIKIII 3Ta OJIUILI UMKOHUSATH; KOMITIOTEPIIN
MOJEJUTAIITUPUII UMKOHUsIapuaaH ¢oiigananui (aHaIUTHK Ba
CHMYJISLIUS ); TANAOAHUHT OMIIMM J1apa)kacura Kapad TabJIuM Ma3MyHHUHU
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TYPIH JapakaJard JeTajuiapra Ba TAaKIUM dTUIAETTaH MabIyMOTIAPHUHT
MypaKKaOIUTUHU WHOOATTa OJIMO TYypJIH KYpUHHUIILIAPIA TAKIAM STHIII
MMKOHUATH; WHAMBUIYyaJl UILIAII TE3JIUTMHU TaHJIAIl UMKOHHSITH;
Tara0aHUHT MabIyMOTIAPHH TAKAUM STHII TypHra Kapao, yIapHu KaiTa
unutad YMKapuIl yCYJIWHU TaHIal OJIMIIY; Y3MHUHT UMKOHUSTIIAPUHU
TaxJINI KWia OMIIMII TabJIUM IOTYKJIapy Ba ¥3-Y3MHU HA30paT KUJIMII
Ba OoIIKaap.

DNEKTPOH TABJIUM PECYPCUHHUHT OyHIail UMKOHUSTIIAPU YIAPHUHT
JTUIAKTHK XYCyCHUATIapUIaH KeJau0 yuKaau. XyCyCusiTiiap - peCypCHUHT
ACOCHI XyCyCHUSTIapH, YHH OOIIKaIapiaH )XpaTud TypaJuraH )Kuxariapu
Ba JIMIaKTUK MakKcauiapaa (poipananuim MyMKIH OYiran cudariapaup.
JlnnakTuk Xycycusitiapra Kyduaaruiap Kupaau: axo0poTHH y3aTHII Ba
CakJall BOCUTATAPUHUHT MaBXKYIJIUTH; XHCOONaIl, axo00poT-KUIupyB
(haoNMATHHY aBTOMATIAIITHPHUIIL, MabIyMOTIap Oa3zaiapura cyposiap
XOCHJT KAJTUIIT KOOWIIHSITH; aXx00pOT 00BEKTIApUHHM SIPATHUII, HyCXaJjalll,
KYYUPHUII Ba YUUPHUII BOCHUTATAPUHUHT MaBXKY/UTUTH, TaCBUPIApHU
SIPaTUIIl Ba TaXpUpJiall UMKOHUSTH; - MATHHU €3UIl, TaXpupJall Ba
dbopMarnam UMKOHUSTH, >KaJBajuiap, rpadgukiap Ba dhopmynaigap
sIpaTulll, TpadUuKIaApHU SIPATUII Ba TAXPHUPIIAIL, MAbITyMOTIAPHU capaliall
Ba (pUIIBTpIIAII Ba OOIIKAIap.

AXOOpOT TabIUM MYXUTHUTAa KUPUTHIAETTAH AJIEKTPOH TabIUM
pecypciapu YKyB MakcaallapuHU aHUKIANl EHIANTyBIapura, YKyB
MaTepUAIMHUHT Ma3MyHUHU TAHJIAII Ba TY3HIIl TAMOWHIITIAPUTa TAbCUP
9THO, aTpO-MyXUTHH TABJIUM IIAKJUTAPH Ba YCYJUIAPUHH UITUTA0 YUKHUIITa
WYHANTUpaIU Ba TabIUM >Kapa€HU HIITUPOKYMIAPU (DAOTUSITHHUHT
TaOMaTHHU Y3rapTUpaau, MEKTPOH TAbJINM pecypciaapuaaH Gpoiananui
TabJIUM XKapaHUHUHT UMKOHUSITIAPUHU KeHTratupaau. Kyhuga
ANIEKTPOH TaBJIUM pecypciapian (oiianaHran Xouaa qapcaapHu oauo
OOpHIIT AITOPUTMUHU KEJITUPAMU3

Xynoca ypHUAA aUTUIIMMU3 MYMKHWHKH, TabJIUM Kapa€HUTa STHTU
AMEKTPOH TAabJIUM BOCHUTAJAPUHH KOPHUM ATHII, IIEKTPOH TabhIUM
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pecypciapuHu O0IKa (aHbaHAaBUM €K MHHOBAIIMOH) TabJIMM BOCHUTA-
Japu OWiIaH TYFpu OUPIAIITUPUIITHY Ha3apa TyTyBYH, ylIapiaH TYFpH
¢oiifananmirangarnia cudar )KUXaTu1aH SHIU TabJIMM HaTHKajlapura
SPUIIWIAIU. DIEKTPOH TABJIUM PECYPCIAPUHU SPATIaH X0JAa 1apciap-
na (oiiananuml, YKATHIIHUHT caMapaJopJIMTHHN OMIMPHINTA XU3MaT
KWIaaH.
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UMUMLIY O‘RTA TA’LIM MAKTABLARIDA FIZIKA
O‘QITISHNI NOSTANDART TOPSHIRIQLAR ASOSIDA
TAKOMILLASHTIRISH

M.Djorayev. p.f.d., professor
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Nizomiy nomidagi TDPU

J.Baratov. Qo ‘qon daviat pedagogika instituti

Ushbu maqola nostandart topshiriglarning ta’lim jarayonida qo ‘I-
lanilishi hamda umumiy o ‘rta ta’lim maktablarida fizika o ‘qitishni no-
standart topshiriglar asosida takomillashtirishga qaratilgan.

Tayanch so‘zlar: Bilim, nostandart dars, frontal, kollektiv va indi-
vidual, PISA dasturlari, o ‘quv jarayoni, invidual qobiliyat, zamonaviy
ta’lim.

This article focuses on the use of non-standard assignments in the
educational process and the improvement of physics teaching in general
secondary schools on the basis of non-standard assignments.

Keywords: Knowledge, non-standard lessons, frontal, collective and
individual, PISA programs, learning process, individual skills, modern
education.

B 0annoti cmamve ocnognoe numanue yoensaemcs ucnoib308aHUIO
HeCmaHOapmHuLxX 3a0aHUll 8 y4eOHOM npoyecce U COBEPULEHCIBOBAHUIO
npenooasarus uzuku 6 ooueodpPaz08amenbHblX WKOAAX HA OCHO8E
HeCmaHOapmHuvlx 3a0aHULL.

Knrwouesvie cnosa: 3nanus, necmanoapmuule ypoku, hpoHmanvhole,
KOJLIeKmugHbwle U uHousudyaivhvle, npocpammsl PISA, yuebnwiii npoyecc,
UHOUBUOYATIbHBIE HABBIKU, COBPEMEHH0e 00paA306anuUe.

Nostandart darslar - o‘quv predmetlarini ta’lim berishning noan’ana-
viy usullari asosida o‘qitish jarayoni. Ularning maqgsadi juda oddiy:
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jjodkorlik, kundalik hayotga qiziqish, chunki kundalik amaliy faoliyat
bilan darslarni bog‘lash o‘quvchilarning faolligini oshiradi.

Kognitiv faoliyatni faollashtirish zamonaviy ta’limning asosiy mu-
ammolaridan biridir.

Ushbu magsadlarga erishish uchun maktabda quyidagilarni bajarish
kerak:

1) shakllantirish uchun sharoitlarni ta’minlang:

- o‘quvchilarning bilim faoliyati motivlari;

- barqaror bilim qiziqishi,

- bilim faoliyati ehtiyojlari.

2) ta’lim sifatini oshirish uchun zarur shart-sharoitlarni yaratish;

3) kognitiv faoliyatga ijobiy hissiy munosabatni shakllantirishga yor-
dam berish, kognitiv faoliyatga mas’uliyatli munosabatni rivojlantirish,
shaxsiyat fazilati sifatida faoliyatni rivojlantirish.

Kognitiv faollikni shakllantirish bo‘yicha ish o‘qituvchidan o‘qu-
vchilar tomonidan odatiy kognitiv vazifalarni hal qilishga, kognitiv
faoliyatning yetakchi usullarini qo‘llashga, ushbu usullardan ijodiy
foydalanishga e’tibor berishni talab qiladi.

Maktab o‘quvchilarining kognitiv faolligini shakllantirish maqgsadlari
quyidagilar:

- kognitiv faoliyat motivlarini shakllantirish;

- kognitiv qiziqishni shakllantirish;

- ta’lim sifatini oshirish uchun zarur shart-sharoitlarni yaratish;

- ijjobiy hissiy munosabatni rivojlantirish kognitiv faoliyat.

- professional o‘zini 0‘zi aniqlash uchun sharoit yaratish;

- muvaffaqiyatli ijtimoiylashishga va giymatni uyg’unlashtirishga
hissa qo‘shish;

- zamonaviy jamiyat sharoitida maktab o‘quvchilarining yo‘nalishi.

Maktab o‘quvchilarining kognitiv faolligini shakllantirishning ijti-
moiy magsadi hal giluvchi omil hisoblanadi.

Ushbu ish tizimi doirasida echilgan vazifalar:
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- ta’limning qoniqishi uchun sharoit yaratish;

- so‘rovlarga yaqinlashish asosida o‘quvchilarning ehtiyojlari ijti-
moiy soha;

- o‘quvchiga real imkoniyatlar berish;

- uning uchun eng muhim sohalarda o‘zini tasdiglash;

- hayot faoliyati, bu yerda u maksimal darajada ochib beriladi qo-
biliyat.

- maktabda bolaning shaxsiyatini hurmat qilishni ta’minlaydigan
hissiy sohadagi munosabatlarni shakllantirish (“o‘qituvchi-o‘quvchi”,
“o‘quvchi-o‘quvchi”, “o‘quvchi-ota-ona” darajasida).

- har bir o‘quvchining individual qobiliyatiga muvofiq o‘quv mate-
rialining yuqori darajadagi murakkabligini ta’minlash va bilim faolligini
shakllantirishga imkon beradigan maktab fanlarini o‘qitish jarayoniga
qo‘shilish.

Magsad va vazifalar asosida kognitiv faoliyatni shakllantirish ta-
moyillarini shakllantirish mumkin:

- har bir talabaning o°ziga xosligini tan olishdan iborat bo‘lgan o‘ziga
xoslik printsipi:

- har bir o‘quvchining bevosita rivojlanishiga e’tibor qaratish ta-
moyili;

- tarbiya va ta’lim jarayonining subyektivligi printsipi, o‘quvning
ichki motivatsiyasi va bolaning maktab hayotini tashkil etishda kuchlarni
qo‘llash sohalarini tanlash erkinligi;

- tarbiya va ta’lim jarayonining emotsional-qiymat yo‘naltirilgan-
ligining o‘quvchilarning paydo bo‘ladigan qadriyatlarga munosabati
printsipi.

Maktab o‘quvchilarida kognitiv faollikni shakllantirishga imkon
beradigan tarbiya va o‘quv jarayonining asosiy vazifalari. Bularga
quyidagilar kiradi:

- o‘qitish funktsiyasi - darsda ishlash shaklini tanlash va turli dara-
jadagi o‘quvchilarni qiziqtirish, butun sinfni qo‘shma o‘quv jarayoniga
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jalb qilish, hamma uchun umumiy dasturning unga mos bo‘lishi mumkin
bo‘lgan qismini belgilash va zaif o°‘quvchidan yomon baho qo‘rquvini
olib tashlash.

- rivojlanayotgan funktsiya - intellektual qobiliyatlarni rivojlantirish:
ilmiy bilish usullari bilan aloga qilishda, aqliy operatsiyalarni shakl-
lantirishda, refleksiv qobiliyatlarda. Mustaqil faoliyat ko‘nikmalarini
o‘rgatish;

- tarbiyalash funktsiyasi - yangi bilimlarni egallashga bo‘lgan ehti-
yojga nisbatan hissiy - ixtiyoriy va qiymat munosabatlarini shakllantirish.
Kognitiv faoliyatni shaxsiyat belgisi sifatida tarbiyalash.

Biz darsda va sinfdan tashqarida amalga oshirilishi mumkin bo‘lgan
bir nechta o‘zgarishlarni keltirmoqchiman. Bular ham jiddiy vogealar,
ham o‘yinlar - 0‘yin-kulgi. Axir, fan, inson faoliyatining boshqa sohalari
kabi, uning kulgili tomonlari ham bor. Ushbu mavzuni o‘quv jarayoniga
ganday go‘llashimiz mumkinligini ko‘rsatmoqchimiz. Fizika darsida
amaliy mashg‘ulotlar (sinfning jamoaviy faoliyati)ni nostandart darslarga
tayangan holda tashkil etish:

1) Masalan: O‘quvchi velosiped kamerini damlashi uchun kamerni n
marta kamer dami yetarli bo‘ladi. Velosiped kamerini bosimini o‘quvchi
quyidagi formulada topadi: P, =P +nP_orqali hisoblashi mumkin.

Bunda: P, -kamerda hosil bo‘lgan bosim (birligi Paskalda), P, -at-
mosfera bosimi (P =10° Pa), n-damlashlar soni, P, -nasos berayotgan
bosim (birligi paskallarda).

I-savol. O‘quvchi velosiped kameri bosimini oshirish uchun nasos
yordamida necha marta damlashi kerak, P, P, o‘zgarmaydi, P, va n
ning qiymati ortib boradi.

Savol tavsifi: formuladagi o‘zgaruvchilarning qiymati oshirilsa,
ammo boshqa o‘zgaruvchilar o‘zgartirilmasa, bu hisoblanadigan kattalika
qanday ta’sir ko‘rsatishini aniqlash.

Matematikaga oid mazmun sohasi: o‘zgarish va munosabatlar.

Kontekst: kasbiy.
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Aqliy faoliyat turi: qo‘llash.

Quyidagi hollarda javob to‘liq qabul gilinadi.

To‘g‘ri javob: Berilgan javoblarda kattalikning o‘zgarishi miqdori
va yo‘nalishi ko‘rsatib berilgan.

1. P,_kamerning bosimi ortadi:

2. n marta damlanadi:

3. Kamer bosimi nP_ ga ortadi:

Quyidagi hollarda javob gisman gabul qgilinadi: Javobda ikki katta-
likning o‘zgarish miqdori yoki yo‘nalishi aks ettirilgan, ammo ikkalasi
ham emas.

1. P_kamerning bosimi ortadi: {berilmagan bo‘lsa}

2. n marta damlanadi: {berilmagan bo‘lsa}

3. Kamer bosiminP_ga ortadi: {miqdor to‘g’ri topilgan, lekin yo*nal-
ish noto‘g’ri}

Quyidagi hollarda javob gabul qgilinmaydi:

Javob noto‘g‘ri bo‘lsa: P, miqdori kamayadi {o‘zgarish yo‘nalishi
ham miqdori ham noto‘g‘ri ko‘rsatilgan bo‘lsa}

Javob berilmagan bo‘lsa.

Izoh: Mazkur masalani yechishda katta ahamiyat kasb etadigan omil
—formulalar bilan ishlay olishdir. Formuladagi n ning qiymati ko‘pay-
gan sari kamerning bosimi ortib boradi, va bunda formuladagi yig‘indi
velosiped hajmining ortishini ko‘satadi.

2-savol. 1960 yilda AQSh harbiy-havo kuchlari inson bardosh bera
oladigan maksimal haroratni aniglash uchun tajribalar o‘tkazdilar. Eng
katta; yalang’och odamlar ko‘tarishi mumkin bo‘lgan quruq havo haro-
rati 204,4 °C ga teng edi. Aytgancha, bir bo‘lak go‘shtni qovurish uchun
162,8 °C harorat etarli.

Savol: Ushbu tajribalarda spirt yoki simob termometrlaridan foyda-
lanish mumkin bo‘lganmi?

Javob: Siz simob termometridan foydalanishingiz mumkin, ammo
spirtli termometr ushbu sinovlarda foydali bo‘lmaydi.
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3-savol. Evropalik olimlar 1747 yilda em-xashak lavlagi tarkibida
shakar borligini aniqlagandan so‘ng, qand lavlagi selektsionerlar to-
monidan ishlab chiqilgan. Bu 1% dan biroz ko‘proq edi va sanoat ishlab
chiqarishga mos navlarni olish uchun ko‘p kuch sarflandi.

Savol: Shakarni qayta ishlashda diffuziyaning ahamiyati qanday?

Javob: Shakar molekulalari lavlagi suvga chiqariladi. Ushbu jara-
yonni kuchaytirish uchun shakar lavlagi eziladi. Keyin shakar suvdan
bug’lanadi.

4-savol. Sizning hayotingizni va hayotingizni xushbo‘y hidlarsiz
tasavvur qilishning iloji yo‘q. Bir kilogramm atirgul moyini olish uchun
bir yarim tonnadan ko‘proq atirgul barglarini qayta ishlash kerak. Cher-
kov ehtiyojlari uchun xushbo‘y gatronlar bo‘lgan xushbo‘y tutatqining
Sharqiy Afrikada o‘sadigan tutatqi va muqaddas bosveliya sharbatidan
olingan. Xushbo‘y tutatqilar uchun mirrin, Efiopiya va Arabistonning
janubida joylashgan kamfora daraxtlari qatronidan olinadi.

Savol: Hidlar qanday tarqalishini tushuntiring?

Javob: Hidli modda molekulalari havo molekulalari orasiga kiradi.
Ushbu hodisa diffuziya deb ataladi.

Yuqoridagi kabi savol va masalarning berilishi o‘quvchilarning dars-
ga bo‘lgan qiziqishini orttirishga va dars samaradorligining oshishiga
xizmat qiladi.
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BEKTOP TYIIYHUYACH EPTIAMUMIA AJTEBPAUK
MACAJIAJIAPHU EYN I

Y.X. Xouxynos. ©apzona oasnam ynusepcumemu 0oyeHmu

Ywoby maxonaoa eexmop mywynuacu époamuda anrceopaux
macananap, Xycycau meHeCusUKIapHu uCOomiau, aieeopauxk menanama
8a MeH2IaManap CUCMemMacutu eyui, PYHKYUsHUHE dHe Kamma 8d dHe
KUYUK KUUMAMAAPUHY MONUWL UMKOHUSIMIAPY KYPCAMUTSAH.

Taanu cyznap: ekmopiu ycyi, KOOpOUHAMA, MeH2LaMA, MEeH2SCUINUK,
UURUHOU, ULOU3, CUCTNEMA, MPUSOHOMEMPUSL.

In this article, using the concept of a vector, we show and consider
ways to prove certain inequalities in particular cases, find solutions to
certain types of algebraic equations and systems of equations, as well
as examples of possible searches for the largest and smallest values of
a function.

Keywords: vectorial method, coordinate, equations, inequalities,
sum, root, system, trigonometry.

B oannou cmamve ¢ nomowpio noHAMuUs 8eKMOpa NOKA3aHbl U
paccmompenvl Cnocodvl 00KA3amenbCmed HeKOmopvlx Hepasencma
8 UACMHBIX CYYASX, HAXOHCOEHUs PeuleHUsl HeKOMOPbLX 8UD08
aneebpaudeckux ypasHenull u Cucmem YpasHeHutl, a maxice npumepsl
HA 803MOJCHbIE OMBICKAHUS HAUDOILUUX U HAUMEHbUUX 3HAYEHULL
Qyuxyuu.

Knroueswie cnosa: sekmopuanbHulii Memoo, KoopouHama, ypasHe-
HUSl, HEPABEHCMBA, CYMMA, KOPEHb, CUCmeMd, MPUeOHOMEempUsl.

MaremaTik TabJIMMHUHT CaMapaJopiIMTHHA OIIUPHUII MIMHUAIHK
Ba MPUHIUIHAIULIAK OWJIaH OMpraiukia YKyBYMIApPHU HOCTAHIAPT
tadakKyp KHJIHLITA YPraTHlll, YIAPHUHT aKJIWd HIPOK TH3UMHUHU
00CKNYMa-00CKUY PUBOXIIAHTHPUO OOpHILITa KYT KUXATAaH OOFIIUK.
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Matemaruka YKUTUII XKapaéHuaa TaOMMIKM HOCTaHAApT yCysd Ba
METOJIapHU TabJIUM Ma3MyHUI'a MyBO(QUK paBHILJA TaHJAII, aMajira
OLIMPHUII MyXUM Myammodapaan oupuaup. by 6opana maremaruka
dbaHuHM YKUTUIIA XyCcycaH ajlredpauk macajlajapHd €4MIIia
BEKTOp TyHmIyHUYacuaaH (oiganmaHuIl YKyBUMJIAPHUHT KpEaTHB,
HOCTaHAapT (uKpIal KOOWIHNATIApUHH eTapindya PUBOKIAHTUPUIIIHUHT
AKMEOJIOTHK MOJEJUIADUHU MaTeMaTHKa TabJIMMH aMaJIUETUIa KEHT
KOpHUH >TUIIAA n0n3apd axamMusaT kKacO »Taau. UyHKH BEKTOp
TYIIYHYaCH MaT€MaTUKaHWHT acOCHM TylTyHUYajJapuaaH Oupu OYiauo,
aiiHu maitaa ymoly (aHHUHT KYNTUHA cOXallap, KyMiaJaH YU3UKIN
anreOpa, aHaMUTUK Ba U depaHuan reOMeTpusi BEKTOpIIap acocuaa
6aéH »>TIMoKIa. BekToprap Hazapusicu Ba BEKTOPIU ycyd €paaMua
KY1u1ab TIIaHUMETPHsl, CTEpeOMEeTpHs Macajanapy OWiaH OMpraiukaa
anreOpark MacajaJlapHy XaM €4uIl MyMKUH. AnreOpank MacanaiapHu
EUUILIa BEKTOPIIN yCyiiaH GpoijanaHuI OUp TOMOH/IaH BEKTOPIapHUHT
xoccanapy OniiaH OOFIMK aCOCHM XKUXATIAPHU TAKPOPIIAIITa, ITYHUHIIEK
MareMaruka YKyB (paHWHUHT UYKH HHTETPALUSCUHHA TAbMHUHJIAHUIIINTA,
WKKWHYY TOMOHJIaH 3¢a MaBXKYy/l alnredpank MypakkaOIuKHu 6aprapad
5THO Macajga e4MMUHH CO( aHAIUTHUK IIAKITa KeIUIIUTa OTU0 Kelau.
VKyBum Xap aouM XaM GepHiIraH MacalaHd BEKTOpIAp EpAaMuia
€UMIIl MyMKWHJIUTUHY aHIai onmaiau. byHna YKyBuM acocan macaia
MaTHUHM Ba alnreOpank MyHoca0aTIapHu BEKTOpIIap THIIUTA YTKA3UIITHUA
ypranumy jg03uM. ByHUHr yuyH anreOpauk macajiajapHU BEKTOPIU
ycyn €pAamMuaa €4MIlJia aBBAJIO YKYBUWIAP KyHUIAru TylIIyHYaJIapHU
OuHILIY 3apyp:

-BEKTOPJIAPHUHT XyCYCHUATIApU (BEKTOPHUHT Y3YHJIHUTH, OUPIIUK
Ba HOJI BEKTOpJap, BEKTOPJIAPHUHI KOJUIMHEAP Ba KOMIUIAHAPJIUTH Ba
X0Ka30);

-BEKTOPJIAPHUHI CKAJISIP KYIIAUTMACH Ba YHUHT XOCCaJlapH;

-BEKTOPHAJI XaMJa apajail KynaiTMa Ba YHHHI XOCCaJIapy.

Tabpud: a Ba b BEeKTOPIAPHUHT y3yHIMKIApU OWMJIaH yiap
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opacuaaru Oypuak KOCHHYCHHU KYTTaUTHPHILIAH XOCH KUITHHTAaH COH
BEKTOPJIAPHUHT CKaJIAp Kynaiitmacu neb aranaau. d Ba b BexropnapHuHr
ckaysip kymaiitMacu ab éxu (ab) xypunrwmma Genrunanay.
BexTop TymryHuacu épaamuaa aiareOpamk macajalapHU €dulijia
ACOCaH CKaJISIp KyMalTMaHUHT KyHHIaru XoccaylapyiaH (porqaiaHuIa u:
1. Xap KaHzaall BEKTOPHUHT Y3-y3Hra cKajsip KynaTMacu Oy BEKTOp

Y3YHIUTHHUHT KBajApaTHra TeHr:q =(X;y;z) BEKTOp y4yH
2

aa=a| =x"+y" +7°

_— ‘—-

—

2. Bexropnap neprenaukyisip 6yica (@ L D), ab=0.

3. ¥ =COSX (QyHKUMSHUHT KUMMaTiIap coXacu |COS (0| < 1 skanmuru

- —

a-b "
y4yH cKajasp KynmaikTMma ¢opmynacujaH ‘_,—_, <1 cku
al {3

—‘a‘ . ‘b‘ < ‘a -b‘ < ‘a‘ . ‘b‘ xocui Oynam.

XycycaH, TeHIIMK Oelrucu d Ba b BekTopinap KoIIMHEap
OyJraHIarvHa PUIIAJIH.

BexTtopiaapHUHT KOJUIMHEAPJWTH, CKAJISIp KynmaiTMa Ba YHUHT
xoccanapuaan ¢oinananud TEHTCH3IUKIApHU UCOOTIAI, anredpank
TEHIVIamMaJlap Ba TEHIVIaMajap CUCTEMACUHU euull, QyHKIUSHUHT SHT
KarTa Ba YHT KWYUK KUWMAaTIapuHU Tonui MyMKkuH. Kyiinaa BekTopiau
ycyn épaaMua anredparvk MacaialapHHU €Yullra JOUp MacajanapaaH
HaMyHaJlap KeNTUpUO yTaMus.

1.TenrcuzankaapHu ucOoTIamIra J0Up MacaJiajnap.

Macana.sin x - Sin y - sin z + cOs x - 0s ¥ - €08 z < | renrcusmxan
nCcOOTIaHT. N

Uc6or. a(sinx-siny;cosx-cosy) sa b(sinz;cosz)
BEKTOPJIAPHU KApaWJIUK. YIAPHUHI CKAJIAp KyllauTMacu
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a-b=sinx-siny-sinz+cosx:-cosy-cosz

Monynnapu sca ‘Z;‘ =1,

‘a‘ :\/sinzx-sin2y+cos2x-cos2y <+sin?x +cos’x =1.

a -b‘ < ‘a‘ .|b| TenrcmzMUKIAH

sinx-sin y-sinz+cosx-cos y-cosz <1 xocun 6ynaam.
2. TpuroHoMeTpHK TeHIJIaMaJapra JoHp MacajaJap.

Macana. TeHrIIamaHu €4UHT /2 + cos’ 2x =sin3x —cos3x.

Eunn. a(sin3x;cos3x) Ba b(l;—l) BEKTOPJIAPHH KapaKJIHK.
TeHraMaHUHT aHUKJIAHMII COXACHAA BEKTOPJAPHUHT CKAJAp
KymaiTmacuHu tomainuk: g-b=sin3x—cos3x>0.a Ba b
BEKTOPJIAPHMHT MOJLYJUTADMHH XUCOOTaiMu3: ‘a ‘ =1; ‘b‘ =+/2 xamaa

YIAPHUHT y3yHJIMKIApU KyNauTMacu ‘a‘ ‘b‘ =+/2 . Ulynnaait kumuob,
B[l

. 2
Oepuiran TeHIIama edyumra sra oyaumu yayn oS 2x =0 mapr
Oaxapuiauimu 3apyp. ByHIaH s3ca TeHrIaMaHUHT €YUMHU

TeHrcu3nukka kypa Sin3x —cos3x <+/2 . Jlemak,

T
X=—+7n, n €Z rarteHr.

3.TeHFJIaMaJIap cucremMacura JoMp mMmacaJjiaJaap.
Macaina. TCHFJ'IaMaJ'Iap CUCTCMACHHU CUMUHT.

\/(x—l)2+y2 +\/(x+1)2+y2 =2

2 2 c 2
X" +y =sin"x.

—

Eunm. a(\/(x - 1)2 +y? ,\/(x + 1)2 +y? ) Ba 1;(1,1) BEKTOpIIap
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Oepwran OyicuH. Y xonaa

- —

a.b:\/(x—l)2+y2 +\/(x+1)2+y2>0 ’

‘a‘ - \/2(1 +x"+ yz) Xamza ‘1;‘ — /2 . Vixruépuit @ Ba b Bexropnap

YUyH ‘Zl b S‘ZlHB‘ nrapTra Kypa

\/(x 1) +y +\/x+1 +y <2 (1+x +y)

TEHICHU3JIMKKa sra O0Ynamus. TeHrmuk Oenrucu a sa b BEKTOpJIap
KOJJMHeap OynaranjgarmuHa KaHoaTiaaHTupanu. Jemak,

2 2 2 2
\/(x—l) +y =\/(x+1) +y" =>x=0. HWkxkuuHuugan
Xt + y2 =sin’ x maprra kypa y = 0. Jlemax, TeHmamanap cucrema
srona eqnmra sra: X =0 sa y=0.

4.(I)yHKIIHHHI/IHF JHTI KaTTa BA 3HT KHYHUK KHﬁMaTJIapHHH
TOIIMIII.

X
1-macaaa. V= \/; + 4, fl _E (GYHKIIUSHUHT JHT KaTTa Ba JHT

KWYUK KMAMATHHU TOIIHMHT.

Eunn. y = \/; +4, /1 —% PyHKIHS [0;2] OpaJIUK/1a AHUKJIAHTaH.

qDYHKLII/IﬂHI/I IIaKJI aJiMalIThupamMuns:

y= \/; +4, /1 —g = \/; + 2\/5 A2 =X . Kyiingarn BeKTOpiapHH
Kapaiiuk: 21(1; 22 ) Ba l;(\/; N2—Xx ) . By BexTOpIapHMHT KOOp-

JIUHaTamapu Mycoart opaiukaa aHuKIaHraH. Jlemax,

2020/4 FIZIKA, MATEMATIKA va INFORMATIKA @




Y.X . Xouxynoe. Bexmop mywmnuacu époamuoa aneedpaux MacanapHu evuul 111

ZI-BZ\/;+2\/§'\/2—X , ‘&‘:\/(1)24_(2\/5)2:3 ,
‘[;‘=\/(\/;)2+(\/2—x)2=\/§. By BekTtopuaap yuyH
0< ‘Zl bl < ‘ZI‘ : ‘l;‘ TEHTCU3JIMK YPUHIIM SKAHIUTHHHI YbTHOOPIa OJICaK,

a-b= \/; +24/2 - V2—x< 32 XycycaH, TEHIJIUK OeIrucu a sa

b BexTopnap mapamnen Oynranga >puiNanM, SbHH yIapHHHT

* = ng.lleMaK,

1
W2 2-x 2

(QYHKUMSHUHT 9HT KaTTa KUAMaTH ) = y(gj = 3\/5 ra TeHr. Arap
max 2

KOOPIMHATAIAPH IPOTIOPIIMOHAIT:

[;(2;0) , TbHA X =2 Gynca GyHKIMSA SHI KHUMK ) . = y(2) -2
KUHMarra spuiiaim.
MycTaKuI HILIAI yIyH Macajiaaap

1. A,B,C>0, A+ B+ C = 6ynca Kyliugaru TeHICU3IMKHU

3
ncoommanr. coS A+ cosB+cosC <—

2. TeHrcu3nMKHU UCOOTIIAHT. | (r+ )1 =) | < l
(1+x)(1+ )| 2

3. OyHKUUAHUHT 3HT KAaTTa Ba HI KUYUK KUMMATUHU TOTIMHT.
y=3cosx+4sinx
4.bapua a € [0; 1 6] XAKUKHI COHIIAPH YUYH dJa +3J16—a <20

TCHI'CU3JIMKHUHT S'/pI/IHJ'II/I DKAHJIMTHHU UCOOTIIaHT.
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5. OyHKUMUSIHUHT SHT KaTTa KUAMATUHU TOIIMHT

y(x)zx/x—8 +16—x
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BA'B3U MACAJIAJIAPHHU EYMI YCVYJIVIAPHU

3.0.llapunos. KapMHUU ooyenmu,
C.1O.1llooues. Kap/lV kamma ykumysuucu.

Ywby maxonaoa macananapuu 6up neua ycynnapoa eduus opxanu
VKY8uunapoa sue Kyanau yCyiHu maHaau KYHUKMACUHU X0CUI KUIULWL 84
wy opkanu mamemamuxaeda 0ynean KUBUKUULIAPUHU OWUPULL XAKUOA
Quxp ropumunean.

Taanu cysnap: ceomempux npozpeccus UUSBUHOUCU, MeCKaApU
@DyHKYUs, AHUKMACTUKHY o4y, Jlonumanes Kouoacus, 60&nuKcu3 (3pxiu)
xoouca, Kapama-Kapuiu 500ucd.

This article focuses on developing students’ ability to choose the
most appropriate method by solving problems in several ways, thereby
increasing their interest in mathematics.

Keywords: sum of geometric progression, inverse function,
uncertainty disclosure, Lopital rule, independent event, opposite event.

B smoii cmamve ochosHoe HuManue yoensiemcs pazeumuio
cnocobHocmu yuawuxcs ebloupams Hauboiee nooxXo0Awull Memoo
nymem peuteHus: 3a0ay HeCKONbKUMU CNOCOOAMU, YMO NOBbIUAET UX
unmepec Kk Mmamemamuxe.

Knroueswie cnosa: cymma eeomempuyeckoii npozpeccuu, 06pamuast
@yHKYUs, pacKkpvlmue HeonpeoderenHocmu, npasuio Jlonumans, nesa-
gUCUMOE CObbIMUE, NPOMUBONOLOICHOE COObIMUE.

XO03Upru KyHJa KaxoH MUKEcHIa WiIM-(paHHU PUBOXKIAHTUPUILITA
KapaTwirad 3bTHOOp siHama Ky4ainO Oopmoxna. UyHkH, xap KaHaai
SHIWJIMK Ba Kallpuétnap uiaM-(aH Ba TEXHOJIOTUIAP acocHa naino
6ymanu. Xymnanan maremaruka (paHMHUHT KaMHUAT PUBOKUAA TYyTraH
YpHU 6ekuéc, aMMo (haHHU TYIMK Y3IalITHPUILI YMyMTabIUM, KacO-XyHap
TabJIMMU Ba aKaJIEMHUK JIMLICIIAp YKyBUMJIAPUTa aHYa KUMMHYWIAKIIAP
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tyraupanu. lly cababaan YKyBUMIIapHUHT MaTeMaTHKa aHura 6yiran
KU3UKUIIUTAPWHY STHAJIA O PHII Xama TaQaKKypHUHHI PUBOKIAHTHPHUIIT
yUyH YKUTHIITHUHT YCITyOU acoCIapuHI TAKOMUILTAII TUPHUIIL 3apYPHUITH
103ara KeJja/u.

PecnyOnukamu3aa xam cUECHM, MKTUMOUM-UKTUCOANN coxXanapaa
TyO y3rapunuiap pyi 6epmoxna. by y3rapumiiap kaMHSTHUA IOKOpH
MajaKajid, OWJIMMIIM, KOOWIHMATIAN Kaapiapra OynraH Tamnadura moc
X0JIa YTKa3WiIaJuraH KacOui TabJIUMHHUHT TaOMUU kapaCHUTA XaMm
Y3 TabCUPUHM YTKA3MOKAA. XO03UPTrH KyHJa SHTU Ycub kenaérran
ABJIOJHUHT MaTeMaTHUK KOOWIHSTIAPUHI PUBOKIAHTHUPHUIII SHT J013ap0
Macananapaan oupu xucoOmnanaau. UyHKM mareMaTHK TadakKypu Ba
nyHEKapamu KeHr Oyica Oomka (aniapHu Y3TaTUPHUIIA XaM OCOH
oynanu.

[lly makcanma maBIaTUMU3 TOMOHHUJIAH MaTeMaThka (paHUHU
PUBOXKITAHTUPHINTA KEHT YbTHOOp OEpUIMOK/IA. BYHUHT SIXJUT UcOoTH
cudaruna [IpesnnenTMMU3HUHT 11y Wni 31 stHBap1a MOWTaXTUMHU3HUHT
Onumnap kKy4acujard UIMUNA-TAJIKUKOT MHCTUTYTIapHUra Tampudu
TaBOMHJa MaTeMaThka (haHura amoxuja dbTUOOP KapaTraHJIUTHHU
TabKUIJIANI JO3UM. YdpamryBaa €uuiapaa MaTeMaTuka ¢daHura
KU3UKUIIHA Ky4aWTUPUIN, UKTUIOPJIA OOJajapHU CENEKIHUsS KUIuO,
UXTHCOCTALITUPUITAH MakTablap Ba KeHMHYAINK ONUM TabINM
Myaccacajapura KamMpad OJHII UILIAPUHHU TYFPHU TANIKWAI KUIUII
3apypaurH, YKyBUMIAp y4yH Ma3Kyp daHgaH OAIUN Ba TyNIyHApId
TAaaa E3WIraH OMMa0OoN JAapCIIMK Ba YKYB KYJJIaHMaJlapHU SPaTHIII,
MaTeMaTHK OHTHH, Kepak Oyica, OofyajaH Oonutald MIaKITAaHTHPUII
Bazubacu KyHusam.

Marematuka XxaMMa aHuK (GaHIapHUHT acocuaup. by dbannu sximm
Owiran 0oJa akJUTH, KeHT TadakKypiau OYaub ycaau, uctainrad coxaaa
MyBadbakuaTIN Uuiad ketaau, — aeau [pesugenTumMus.

2020/4 FIZIKA, MATEMATIKA va INFORMATIKA @




3.0.Hlapunog, C.JO.Illooues. bavzu macanrapru evuut ycyinapu 115

MaxkojaHUHT MaKcaau YKyBUYMIAPHUHT MaTreMmMaTuhkara Oyirax
KU3UKUIJIAPDUHYU OIIMpPULIIAa MacajajapHu Oup Heua ycyiiapaa
€UUII OPKAJU DHT KyJall YCYJIHU TaHJall KYHUKMACHHH XOCHWJI KUJIHII
xucobnananu. Ly makcanna Kyitnaa Oup Heua Macanaiap Typiau ycysuiap
OpKaJM e4nd KypcaTHIIraH.

1-macasa. ['eoMeTpuk mporpeccus JacTIadKu # Ta XaJIapUHUHT
WUFUHIMCH TOMTUHT.

Eunm. ['eomeTpuk nporpeccus gactiadku # Ta XaJJapUHUHT
WUFUHAMCHU TONHII Y4yH F€OMETPHUK Iporpeccus Tabpudugan
doiinananu6, S, =b, +b, +---+b =b +bq+---+bq"". Arap q=1
6ynca, S =nb, OYmagu. §,—S,q altupmanu g #1 na xucoGnaiimus:
S, ~S,g=(b+b,+..+b, +b,)= (b +b, +..+b,, +b,)g=b ~b,q
b-bgq _ b (1_qn)

Oynman S, Hu Tomamms. S =
l-¢g l-¢g

, (q =+ 1) ra TEHTr

oymaau.

MablyMKH, TPUTOHOMETPUK (YHKIHUSJIAp KUHMaTIAapUHU
xucoOmamaga ypTa yMyMTabJIuM MakTabmapuHUHT 9-cuHpuma
reometpuk iyn omman 0° 30°, 45° 60°, Ba 90° maru KuiimMaTiIapuHU
xucoOmanr KypcaTuiral, aMMO TPUTOHOMETPHUK (DYHKIUSIIAaPHUHT
00I111Ka KHiIMaTIaprHU TOMMIITHY YPTraHHUI YUyH (pakaTTUHA TYPT XOHAIN
KaJBAIIaH TaKpUOWM XucoOiamacaaH OajqKu TPUTOHOMETPHUK WY
ounan ykysuminapau 18°, 36°, 54°72° Ba xoka30 OoIIKa KHAMaTIapHA
xucoOrarnira Xxam yprartuiin Makcaara MyBohukaup [6].

2-macaua. sinl8° Ba cos18” Hu xucoomaMus.

Eunm: Mabnymku, sin36°=sin2-18°=2sin18°cos18° Ba
c0s54°=c0s3-18°=4c0s*18°-3cos18° Tenrnukmapaan, xamjaa
sin36°=co0s54° skaHauUruHM 3BTUOOpPTra oOJICAK, yXojaa
2sin18%0s18°= 4cos’18°-3cos18° 6ynanu. by TeHINTUKHUHT Xap UKKaja
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TOMOHMHU co0s18°>0 ra KumckKkapTupcak, HaTHUXKajga
2sin18°=4c0s?18°-3 €xu 4sin218°+2sin18°-1=0 kypuHHUIIIATK TEHITIAMA

J5-1-
4

xocun 6ynamu. Jlemak, sinl 8° =cos72° =

3-macasa. y = arcsinx (pyHKIUSHAHT XOCHJIACH TOTHJICHH.

Eunm: Teckapu QYHKUUSHUHT XOCHIACHHHU XHUCOOIAII
dbopmynacunan ¢oiinananamus. Mabaymku, y = f(x) dyskuusra

x=f - (y) = go(y) Teckapu QYHKIIHS MaBxKyz OYIICHH, y X0JI1a TECKapH

GYHKOUSAHUHT XOCHUJIaCU y,_d_y_ 1 =L Kypa y =arcsinx

T dx E X,
dx
byHKIWMSTa X € {— %,%} OpaJMKIa x = Sin y TeCKapH (QyHKIUSI MaBKY/I.
o1 1 1 1 1

Hevaxy' = (arcsinx) =— = == — _
( ) X, (siny) cosy fl-sin’y 1-x’

ra TeHr Oynasu.
: 2x—2 .
4. Macana. im ———— qumuTHU XHCOOIANMU3.

=13/26+ x—3
e 0]

Eunm: Jlumutiapau xucobmamia (%), (—j, (0-0), (s0—0),

o0

(00), (1°°), (ooo) KypuHHIaara udopanapra 1yd kenuHaau. bymap
aHUKMAacluKiIap ne0 puTuiIagd. by KYypUHUIIIATH JTUMUTIAPHU

XHUCOOJIAII aHUKMACIIMKHA OYHII JEeHUIIaIu.

by epna xam (6) KYPUHUILIArd aHUKMACIUKHUA OYMII KEpak.

AHUKMAacCIIMKHU OYMII Y4yH KaCpHUHI CypaT Ba MaxpaXHHU

326 +xF +32726+ x)+327% 0 (MaxpaxHHUHT KyUIMach) ra
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Kynatupubd onamus:

Ax—1) . 2(x—l(mm+ﬁ)

lim - 5 =lm

=26+ -N2T < a6 427 Yae+x) 132706 ) 1277 )
2(x—1f%f'(26+x}1 +é/2?f25+xj+iﬁz7ﬂJ

Eﬂ] .

= 26+x-27

=1x;g_)112(%3(25+x}3 +32726+0) +327 ):

=2.3.3/27" =54,

S5-macana. limsin2x - ctgx TUMUTHUA XUCOOIAHT.

X

Euumn: DneMeHTap aaMaluTHpHUIIIIap OpKaIu JMMUTHH XUCOOIaMu3:

limsin2x-ctgx=

X1

(T ctimsin(ay 2t () -

=1imsin2y-ctgy=1im2$1nytc_osy'cosy:2limcos2y=2
y—0 y—0 Slny y—0

IOxopuparn yxmam macalajlapHU TypJH ycyjjaapaa €duml
YKyBUMIIap/a HKOIKOPIIMK, U3JIaHYBUYAHJIMK Ba KPEAaTHB EHJIAITYBYAHIIAK
KabM KOOWIMATIApHU MIaKJUIAaHTHpaau. by sca kemaxakma mcranraH
COXaHM drajularaH MyTaXaCCHUCHHHI MYCTaKWJI Kapop Kalyn Kuia
OJIMIIMHYU Ba SrajijlaraH OWIMMIIAPUHM MIUTA0 YMKapHIIAa KYyiaif
OJIMIIMHU KaoaTiaiam.
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SILINDRIK IDISHDAGI SUYUQLIK MIQDORINI
ANIQLASH

L1 Tojiyev. NDKI dotsenti,
S.M. Nurullayev. NDKI talabasi

Ushbu maqolada silindrdagi suyuqlikning migdorini aniglash kelti-
rilgan bo ‘lib, bunda garalayotgan silindrning asoslari doira yoki ellips
va yerga perpendikulyar bo ‘Igan holat ko ‘rilgan. Maqolada matemati-
ka, fizika va informatika fanlarining integratsiyasini ko ‘rish mumkin.

Tayanch so‘zlar. Silindr, asosi ellips bo ‘Igan silindy, aniq integral,
suyuqlikning massasi, suyuqlikning zichligi, MS Excel dasturiy mahsu-
loti.

This article describes how to determine the amount of liquid in
a cylinder whose base is a circle or ellipse and perpendicular to the
ground. The article deals with the integration of mathematics, physics
and computer science.

Keywords. Cylinder, elliptic cylinder, definite integral, fluid mass,
fluid density, MS Excel software product.

B smoti cmamve onucviéaemcs, Kaxk onpedeiumv KOIUYECTNBO
HCUOKOCMU 8 YUTIUHOPE, OCHOBAHUE KOMOPO20 NPedCmasisiem codoluKpye2
U DIIUNC U NEPREHOUKYIAPHO 3emae. B cmambe paccmampusaromes
BONPOCHL UHMeESPAYUU MAMEMAMUKU, UZUKU U UHDOPMATMUKU.

Knrwouesvie cnosa. l{ununop, siaiunmuyeckuil yuiunop, onpeoe-
JICHHBI UHMeSPAl, MACCA HCUOKOCMU, NIOMHOCIb HCUOKOCMU, NPO-
epammuwiil npodykm MS Excel.

Ushbu magqolada asoslari doira va ellips bo‘lgan hamda yerga per-
pendikulyar silindrlardagi suyugqliklar miqdorlarini hisoblash keltiril-
gan. Hisoblashda, Dekart koordinatalar tekisligidan, integral hisob ele-
mentlaridan va fizik tushunchalardan foydalanilgan. Yakuniy chiqaril-
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gan hisoblash formulalari, MS Excel amaliy dasturiga kiritilgan hamda
berilgan parametrlar kiritilganda idishdagi suyuqlik miqdorini aniqlash
imkoniyati mavjud.

Ma’lumki, suv yoki yoqilg‘i yetkazib beruvchi transportlarning
idishlari undan tashqari, yoqilg‘i saqlashga mo‘ljallangan idishlarning
asoslari doira yoki ellips shakldagi silindr bo‘ladi (1a, b - rasm).

Bizga quyidagicha masalalar berilgan bo‘lsin:

1-masala. Asoslari doira hamda yerga perpendikulyar bo‘lgan si-
lidrning radiusi R ga va uzunligi L ga teng (1a-rasmga qarang). Idish-
dagi yoqilg‘ining quyi va yuqori sathlari orasidagi masofa /4 va suyug-
likning zichligi p ga teng bo‘lsa, idishda qancha migdorda suyuqlik bor?

2-masala. Silidrning asoslari ellips va u yerga perpendikulyar. El-
lipsning yerga vertikal yarim o‘qi b ga, gorizontal yarim o‘qi esa a ga
va uzunligi L ga teng (1b-rasmga qarang). Idishdagi suyuqlikning quyi
va yugqori sathlari orasidagi masofa h va yoqilg‘ining zichligi p ga teng
bo‘lsa, idishda gancha miqdorda suyuqlik bor?

a)

b)

1-rasm

1-masalaning yechilishi.
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Masalani yechish uchun doiraning segmentini topib olishimiz zarur.
Buning uchun quyidagilarni amalga oshiramiz. 1a-rasmdagi silindrning
asosini 2a-rasmdagi kabi Dekart koordinatalar tekisligiga joylashtirib
olamiz. A,B,C, va D nuqtalarni ham joylashtiramiz. ABC va ABD
shakllar simmetrik va yuzalari tengligi ravshan. Demak, ABC shakl-
ning yuzini topib ikkiga ko‘paytirsak, segmentning yuzasi topiladi. Bu
shaklning yuzini topish uchun aniq integraldan foydalanamiz. Funksi-
ya sifatda markazi O koordinata boshida va radiusi R ga teng bo‘lgan
aylananing Ox o‘qidan yuqori qismini olamiz va u y= IR*—x* h=R
ko‘rinishda bo‘ladi. Aniq integralning quyi chegarasiga A nuqtaning
abssissasini ya’'ni, -Rni, yuqori chegarasiga esa, B nuqtaning abssissa-
sini ya’ni, # =R ni qo‘yamiz.

Umumiy holda ACBD segmentning yuzasi quyidagi aniq integral

yordamida aniglanadi: S

h—R >
ACBDZZ jR R“—x~dx

Yugqoridagi integralni hisoblashda quyidagi almashtirishlarni kirita-

miz: x = Rcost, dx=—Rsintdt,t = arccos%. Integral chegaralari-

ni ham almashtiramiz: quyi chegara ¢ = arccos% =arccos(—1) =,

yugori chegara ¢ = arccos . Natijada,

arccos" =R
R sin?tdt=

h—
arccos

R
R \/R2 —(R cost)2 -Rsintdt = —2R2j

S 7

ascp =2

T

h—R 961 - arccosh_—R
arccos—— COS 21— _[ p2.sIn ! p2
R2 I;z R 72 dt [R 72 R-t .[

T

sin(2 arccosh_RRj h_R 19
- R?. ~R?arccos = _ g2.5IM27

R*=
2 R 2 T
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—R2.

2

—R? -arccosh_ +(h

. ( h—R (
2sin| arccos™ - |cos| arccos™
R R ) RZ(ﬂ'

h—R 2
- —— |=7R" =
5 —arccos j T

2
~R)-2RR -1 472

Demak, ACBD segmentning yuzasi

=ab| arcsin

X
arccos(—1) =, dx =—bsindt, t = arccos .

§* _ h;R B2
ABCD T

hbhbzhbhzg

b

2
2dx R%. arcsmhR +(h—R)- \/2hR—h2+%

formula yordamida aniqlanar ekan.

Agar suyuqlikning
holda uning miqdori
m=p-V=p-§
lagan hajmi.

ABCD

idishdagi miqdorini m deb belgilasak, u
quyidagi formula yordamida aniqlanadi:

-L, bu yerda, V — suyuqlikning idishdagi egal-

b)

=W

2-rasm

2-masalaning yechilishi.
Masalani yechish uchun ellipsning segmentini topib olishimiz zarur.
Buning uchun quyidagilarni amalga oshiramiz. 15-rasmdagi silindrning

2020/4
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asosini 2b-rasmdagi kabi Dekart koordinatalar tekisligiga joylashtirib
olamiz. A,B,C va D nuqtalarni ham joylashtiramiz. ABC va ABD
shakllar simmetrik va yuzalari tengligi ravshan. Demak, ABC shakl-
ning yuzini topib ikkiga ko‘paytirsak, segmentning yuzasi topiladi. Bu
shaklning yuzini topish uchun aniq integraldan foydalanamiz. Funksiya
sifatda markazi O koordinata boshida va kichik yarim o‘qi b ga, katta
yarim o‘qi esa a ga teng bo‘lgan ellipsning Ox o‘qidan yuqori qismi-

ni olamiz va u y :% b2 +x? ko‘rinishda bo‘ladi. Aniq integralning

quyi chegarasiga A nuqtaning abssissasini ya’ni, -b ni, yuqori cheg-
arasiga esa, B nuqtaning abssissasini ya’ni, 4 - b ni qo‘yamiz.
Umumiy holda ACBD segmentning yuzasi quyidagi aniq in-

tegral yordamida aniqlanadi: m*=p-V=p-S BCD -L, orida-

gi integralni hisoblashda quyidagi almashtirishlarni kiritamiz:

) X
x=bcost, dx=—-bsindt, t=arccos—.
Integral chegaralarini ham almashtiramiz: quyi chegara

t=arc cos% =arccos(—1) =z, yuqori chegara

t=arc coshbi. Natijada,

- h-b
arccos’2 arecos——
Fo 220 b b2 (boost) bsintdi=-2ab| . b sinudi

ABCD b7

aI'CCOS@ arCCOS@
—abf. b J b

T 2

T

cos2t—1dt:ab(sir52t_t

2sin(arccos}l_chos(arccosj
=ab b b J_ E—arcsinu +7 |=
2 2 b
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2sin arccos@ cos arccosu
b b (72' . h —bj
=ab — E—arcsm +7 |=

2
h—b h-b
=ab| ar csmT+ bT 2hb—h* +72TJ Demak, ACBD segmentning
yuzasi S:BCDzab(arcsinh bb+hb—2[’ 2hb—h2+%}

formula yordamida aniqlanar ekan.
Agar suyuglikning idishdagi miqdorini m* deb belgilasak, u holda
uning miqdori quyidagi formula yordamida aniqlanadi:

mr=p-V=p: SABCD

bu yerda, V — suyuqlikning idishdagi egallagan hajmi.

Endi masalalarning yechimlarini MS Excel amaliy dasturida topish-
ni ko‘rib chigamiz. Buning uchun, dastlab, dasturni ishga tushirib olam-
iz. So‘ngra, l1a, b — rasmlarni ketma-ket mos ravishda 1- va 2-varaqlar-
ga 3- va 4-rasmlardagi kabi joylashtiramiz.

1-varaq(JIucrl)da 1-masalaniyechish formulasinikiritamiz. A9:B14
diapazonni belgilab jadval chiziqlarini chizib olamiz. Keyin, A9 katak-
ka “Idishning L uzunligi (metrda kiriting):”; A10 katakka “Idishning R
radiusini (metrda kiriting):”; A1l katakka “Suyuqlikning A balandligi
(metrdakiriting):”’; A12 katakka “Suyuqlikning p zichligi (kg/m3 dakiri-
ting):”’; A13 katakka “NATIJA”; A14 katakka “Idishdagi suyuqlikning
m miqdori (kg da):” kabi so‘zlarni kiritib olamiz. B13 va B14 kataklar-
ni birlashtiramiz va shu birlashgan katakka 1-masalaning natijasini
aniqlovchi formulani kiritamiz: =B9*B12*(B10"2*ASIN((B11-B10)/
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B10)+(B11-B10)*KOPEHb(2*B11*B10-B1172)+IIHN()*B10"2/2)
(3-rasmga qarang).

A B © D E F
1
2
3
4
5
6
7 =B9*B12*(B10"2*ASIN((B1
s 1-1_310)/1310):(1311*-1310)*
9 Idishning L uzunligi (metrda kiriting):|3 ];?Eglfgg(ﬁgmé;%
10 Idishning R radiusi (metrda kiriting):|0,5

11 Suyugqlikning 7 balandligi (metrda kiriting):|0,25
12 Suyuqlikning p zichligi (kg/m3 da kiriting):| 1000
13 NATIJA j
14 Idishdagi suyuqlikning m miqdori (kg da):|460,639

3-rasm

2-varaq(JIuct2)da2-masalaniyechish formulasinikiritamiz. A9:B15
diapazonni belgilab jadval chiziqlarini chizib olamiz. Keyin, A9 katakka
“Idish asosining @ uzunligi (metrda kiriting):”’; A10 katakka “Idish aso-
sining b uzunligi (metrda kiriting):”; A11 katakka “Suyuqlikning A bal-
andligi (metrda kiriting):”’; A12 katakka “Idishning L uzunligi (metrda
kiriting):”’; A13 katakka “Suyuqlikning p zichligi (kg/m3 da kiriting):”;
Al14 katakka “NATIJA”; A15 katakka “Idishdagi suyuqlikning m
miqdori (kg da):” kabi so‘zlarni kiritib olamiz. B14 va B15 kataklarni bir-
lashtiramiz va shu birlashgan katakka 2-masalaning natijasini aniqlovchi
formulani kiritamiz: =B9*B10*(ASIN((B11-B10)/B10)+(B11-B10)/
B10"2*KOPEHB(2*B11*B10-B11"2)+I1M1()/2)*B12*B13 (4-rasmga
qarang).

@ FIZIKA, MATEMATIKA va INFORMATIKA Sooa




126 TALAB, TAKLIF VA TAHLIL

A B C D E F
1
2
3
4
5
6
7
8
9 Idish asosining @ uzunligi (metrda kiriting):|0,7
10 Idish asosining b uzunligi (metrda kiriting):|0,3 ;‘?(9); ‘%ﬁ%’;g‘*ﬂfﬁ(ﬁa
1 Suyuglikning h balandligi (metrda kiriting):|0,25 B10"2*KOPEHB(2*B11*B10-
12 Idishning L uzunligi (metrda kiriting):|3 BI1*2)+II()2)*B12*B13
13 Suyuglikning p zichligi (kg/m3 da kiriting):| 1000

NATJA
15 Idishdagi suyuqlikning m miqdori (kg da):|780,578

[
S

4-rasm

Ta’lim muassasalarida matematika fanining amaliy mashg‘ulot-
larini olib borishda fanlararo integratsiyasini qo‘llagan holda tashkil
qilinsa, mashg‘ulotlarning sifat darajasi juda yuqoriga ko‘tariladi ham-
da ta’lim oluvchilarning qiziqishlari ortadi. Bundan tashqari, ta’lim
oluvchilarning ijodiy yondashuvini oshiradi. Kelgusi kasb faoliyatlari-
da amaliy dasturlardan foydalanish bo‘yicha yetarli bilim va ko‘nikma-
larga ega bo‘lishadilar.

Adabiyotlar:
1. Cenuyk 10.®. Marematnueckuil aHaius3 i1 HHXeHepoB. Yacth
1. HTY 2003 r. 408 c.
2. Kpemep H.ILL. Briciias maremaruka Ui 35KOHOMHCTOB. YueO-
HuK. 3-¢ m3a. M.: KOHUTU-JTAHA. 2007. 479 c.

2020/4 FIZIKA, MATEMATIKA va INFORMATIKA @




127

MUNDARIJA
ILMIY-OMMABOP BO‘LIM

P.X.:xypaes, H.Typaues. Meronuueckue nmpodaeMsl IPOBECHUS J1a00PaTOPHOTO

TIPAKTAKYMA TIO (DTIBHKE ......venteeeentienteettenteeteeneeettenteeeteteeneesteeneenteenteeteenteeneeneeeneeneeenees 3
MATEMATIKA JOZIBASI
N.Dilmurodov, A.Jabborov. Kvadrat tenglama ildizlarining tabiati........................ 10
G.A.Sharipova. Matematika darsdan tashqari mashg‘ulotlarida o‘quvchilar
biliminidagi bo‘shliglarni bartaraf etish texnologiyasi........c.cccccverererieneeneieieeenns 15
M.H.Conaes, 3.A.HapumOeroBa. VYmymmuii §¥pra wmakraOmapuaa WIAH3IHA
ndopanapHu XucoOnaiaa neJjarornkaHuHr TaKpruoa YCYITHHN TaJ0OUK 3THIIL............ 22
ILGOR TAJRIBA VA O“QITISH METODIKASI
3.K.Kanannapos. Katuk sxncuminap GU3MKanHUHT METOIOJIOTHK acOCIapH.......... 29

T.b.KagupoB. Manaka OmMPUII TABIAMUAAa THHDIOBYMIAPHUHT  ax0opoT

TEXHOJIOTMSUTAPU COXACHIAar KOMIIETEHTIMK TYIIYHIaCH MOXHUSATH Ba Ma3MyHH.....36
A.K.KyréennunoB, A.M.My3adapoB. Ouzuka QaHuHM YKUTHIIOA — ypaH

PaIMOHYKIIN]] XyCYCUSTIAPHN YMYMJIAIITUPUIIHUHT Y3Ura X0C TOMOHJIAPH........... 44
M.TonerenoBa. Kaiita TukimanyB4aH SHeprusi MaHOamapu acocuaa HIUIAdIuran
KypHIMaJapHUHT (PU3HUK XaM/1a TEXHOJIIOTHK ACOCIAPUHH YPTaHUIL.........ccverrerrennnes 49
M.A.Maxmudova. Umumiy o‘rta ta'lim maktablarida multimedia vositalaridan foy-
dalanishning amaliy samaradorligi............c.ecuerieriirieriieienieciese e 58
3.H.O0nnoBa. YMymTabimmMakTadnapura Gprunka yKUTHIIIA TApUXUH-METOT0I0T K
TaBcu(Tra 3ra OYITaH MaCaUIAPHUHT POITU BA AXAMUATH. ..o 64
OLIMPIADA VA MASALALAR YECHISH BO‘LIMI
Masalalar va yeChimIAr..............oviviieeiieeeeeeee e 72

TALAB, TAKLIF VA TAHLIL

H.A.KapumoB. bapua yKuTyBUMJIApHH SXIIM YKUIIApHU Ba IOKOPU HaTHXKa

KYPCATHULITAPH MYMKHHITUTUATA HITOHTHPHIIL ....c..evvtttetetetetesesetesesesesesesesesesesesesesans 83
M.A.TypcyHoB. YKUTUII caMapafOpJIUTHHU OUIUPHUIIAA HIEKTPOH TabIUM
PECYPCIAPUIAH POHTATIAHIILL ......c.eoveeeeeeiinteteniteneeeteneteseseseseeseseeseseesseseeseseneeseneesens 94
M.Djorayev, E.B.Xujanov, J.Baratov. Umumiy o‘rta maktablarida fizika o‘qitishini
nostandart topshoriqglar asosida takomillashtirish............c.cccoeviveviririiinieiieiene, 100
V.X.XoukyJ10B. Bextop TyuryHuacu épraMusia anreopank MacaiapHH €UuIL........ 105
9.0.1apunos, C.FO.Illoaues. ban3u MacamapHu SUHII YCYIITAPH. ......cveverreeererenen. 113

L.LTojiyev, S.M.Nurullayev. Silindrik idishdagi suyuqlik miqdorini aniqlash....... 119

@ FIZIKA, MATEMATIKA va INFORMATIKA Soom




Jurnalning ushbu sonini
tayyorlashda gatnashganlar:
Olimov B, Sharipov X., Mirsanov O".
Kompyuterda sahifalovchi: Isaqulov T. M.

O ‘zbekiston Respublikasi Matbuot va axborot agentligida
Ne 0103 tartib raqami bilan ro ‘yxatdan o ‘tgan.
O ‘zbekiston Respublikasi Oliy Attestatsiya Komissiyasi Filologiya,
Pedagogika va psixologiya fanlari bo ‘yicha ekspert kengashi tavsiyasi
(21.04.2014. Nod) va Rayosat qarori (30.04.2014. Ne205/3) ga asosan
fan doktori ilmiy darajasiga talabgorlar jurnallari ro ‘yxatiga «Fizika,
matematika va informatikay jurnali kiritilgan.

Tahririyat manzili:
Toshkent shahri, Furqat ko‘chasi, 174-uy.
T.N.Qori Niyoziy nomidagi O‘zbekiston Pedagogika fanlari ilmiy
tadqiqot instituti

FIZIKA, MATEMATIKA va INFORMATIKA jurnali

Web-site: http://uzpfiti.uz/uz2/fizika,matematika,informatika.htm
E-mail: fizmat_jurnali@inbox.uz

Bosishga ruxsat etildi 20.02.2020 y. Qog‘oz bichimi 60x84 '/, .
Ofset bosma usulida bosildi. 7,5 bosma taboq.
Adadi  nusxa. Buyurtma Ne

“KATARANT” MCHJ bosmaxonasi,
Toshkent shahri, Sh. Rustaveli ko‘chasi, 156 uy.

2020/4 FIZIKA, MATEMATIKA va INFORMATIKA @




