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I1.b. Ymamypaoosa, H. Xonoaes. O ;xu3HeHHOM 11yTu akagemuka T.M.MymunoBa

O JKUBHEHHOM IIYTU AKAJEMHUKA TM.MYMHNHOBA

Kmo noceamun ceo1o ycu3no ciyriceHuro Hayke,
moz2o umsa u nocjie cmepmu Oyoem deccmepmHbuiM.
Anuwep Hasou

Tonu6 MycaeBuu
MyMUHOB —  akaJgeMHK
Axkanemun Hayk Pecry0
\ MKn VY30ekucraH, JOKTOP
(U3HUKO — MaTEMaTHYECKUX
HayK, npodeccop, naypear
I'ocynapcTBeHHONM npeMun
V36ekucrana umeHu AOy
Paiixona bepyHnu, BUIHBIN
YY4EHBII W OpraHu3aTrop
HAayK{d, BHECIIUM 3HAYU-
TeIbHBIN BKJIA] B pa3BUTHE
(byHaaMeHTaIbHOW W TpUKIagHOW siaepHOM ¢usuku. Ero Tpynsl B
00NIacTH SIIEPHOM CIEKTPOCKOIINHU, B3aUMOJACHUCTBHS 3apsHKEHHBIX
YacTHIl ¥ TaMMa-H3JIy4eHHs] CPEJHUX DHEPIUM C BEIECTBOM, a TAKKE
PazMo3KOJIOTHH, W3BECTHBI JANEKO 3a MpeaeraaMu Y30eKucTaHa |
CHHCKAJIM MPU3HAHNE MUPOBOI HayYHOI 0OIIECTBEHHOCTH.

T.M. Mymunos poauncs 11 suBaps 1943 rona B ropoae CamapkaHne.
Ero oren, mpodeccop Myco MymuHOBHY MyMHHOB, CBOIO XU3HBb
MOCBSITHII CIIy>)K€HUI0 popHoMy CamapkaH/ICKOMY TOCyJapCTBEHHOMY
YHUBEPCUTETY, € OCHOBaJ WIKONy (u3ukoB - snepmukoB. [lo
TpaauIK OOJIBIION CEeMbH BUAHBIX YUEHBIX, CPEAN KOTOPBIX aKaJJeMHK
N6parum MymuHOBHY MyMHHOB — BHIE-TIPE3UICHT AKaJIeMUH
HayK Y30eKHucTaHa M JpyTue, ¢ yCIEeXOM IMPOAOJKHI M MOJIOJOH —
T.M. MymuHoOB.
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4 L1.b. Ymamypaooea, H. Xonoaes. O ;xn3HEeHHOM ITyTu akafgeMuka T.M.MymuHoBa

B 1960 rony, okonuns cpennioro mkony Ne 37 B ropone Camapkanne,
T.M. MymuHOB noctynui Ha Gpusndeckuii pakyasrer CamapkaHaCKOTO
rocyzapcTBeHHOTo yHUBepcuteTa. B 1965 rony, 3aBepmuB oOyueHue
C OTJIMYMEM, Hayaj CBOIO HAy4HYIO JAEATENbHOCTh B JIAOOpaTOpuu
SIIEPHBIX HMCCIIETOBAHMI O6benunennoro Muctutyra Snepnoit
¢us3ukn, ¢ co3manus mnepBoro B OwiBmieM CCCP opurmHambHOTO
MarHMUTHOTO CIEKTPOMETpa, NPEJHA3HAUEHHOIO JJIs W3MEpPEHUs
BpPEMEH KM3HU BO30YKJIEHHBIX COCTOSHUI Si7iep B HAHO- U Cy0 HAHO —
CEKyH/IHOM JIhana3oHe.

B 1970 roay mociie 3aliuThl KaHAUAATCKOM NUCCEpTaLUU
T.M. MymunoB Bosmasun B OUAW rpynny ¢usukoB wu3
CaMapkaH/JCKOTO YHHMBEpPCUTETa. IJTUM KOJJICKTUBOM OBbUT CO31aH
KOMIIJIEKC aIlliapaTyphl U1 U3y4Y€HUsI BpEMEHHBIX U IPOCTPAHCTBEHHBIX
KOppeNsUMid  M3JIy4eHHUS  KOPOTKOXKHUBYIIMX  siep, IO  CBOUM
napameTpam MpeBOCXOSAIINX OTEUECTBEHHBIE U 3apyOeKHbIe aHAJIOTH,
ObUTH pa3paboTaHbl METOBI, MMO3BOJIMBIINE CYIICCTBEHHO MOBBICHUTH
TOYHOCTb M 3((EKTUBHOCTH MOJYyYEHHUS HKCHEPUMEHTAIbHOU
uHpopmanuu. B pesynbrare KOMIJIEKCHBIX UCCIIEIOBAHUM HAHO - U CYy0
HAHO - CEKYHIHBIX M30MEPOB, BO30YKIAIOIIUXCS MTPHU PAJIMOAKTHBHOM
pacniaze, 6omee 50 KOPOTKOKUBYIITUX U30TOTIOB, OBLT IMOTYYEH OOIBIION
00beM HOBOH OSKCIIEPUMEHTAJIbHOW HH(OpPMALUK, CYIIECTBEHHO
JOTIOJTHUBIIIEH CBEICHHS O CBOMCTBaX ciabone(popMUPOBAHHBIX SACP,
BBISIBJICHBI 0COOCHHOCTH U 3aKOHOMEPHOCTH, MTPOSBIISIONINECS B AIpax
IIPU y/IaJeHUU OT JIMHUM OeTa - CTaOUIbHOCTH.

B 1979 rogy T.M. MyMuHOB, 1O pe3yapTaram 3THX padoT,
SBUBIIMXCSI ILIEHHBIM BKJIAaJOM B H3Yy4Y€HHE CBOMCTB KOHKPETHBIX
AIep M CHOCOOCTBYIOUIMX Pa3BUTHIO COBPEMEHHBIX IPEICTaBICHUM
O CTPOCHHH SiAepHOUM Marepuu, 3ammTi Ha YdyeHom Cosere JIAII
OUSAN npokropckyto nuccepranuio. OTnenbHbIE pPe3yabTaThl ITON
nuccepranuu Yuenslid Coset JISAIT OMAU pekoMeH0Ba BKIIOYUTD B
Y4EeOHHKH TI0 JIepHON (PU3UKE [Tl By30B CTPAHBI.
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11.b. Ymamypaoosa, H. Xonoaes. O ;xu3HeHHOM I1yTu akagemMuka T.M.MymunoBa

Hayunbie Tpynst T.M. MymuHOBa, HEOIHOKpPAaTHO OTMEYaJUCh
npemusimu  Jlaboparopun siaepHbix ucciaenosanuit OUAN. B 1977
rofy 3a IIMKJI paboT eMy OblIa MPUCYXk/IeHA TOCYIapCTBECHHAS IPEMUS
Pecny6nuku Y30ekuctan um. A. bepyHu.

B 1981 roxy TonuOy MycaeBuuy nMpuCBOCHO 3BaHUE TIpodeccopa.

B tom xe rogy T.M. MyMHHOB Ha3Ha4eH IUPEKTOPOM BHOBb
opranuzoBanHoro HHWW mpuknagHoit  ¢usukm  TamrkeHTCKOTO
rOCyAapCTBEHHOro yHHMBepcutTera. Ha sTOM mocty, oH mnpoxenal
O0JIbLIYI0 PabOTY MO CO3JaHMIO MaTepUalIbHO - TEXHUYECKOH 0a3bl,
TBOPYECKOTO KOJUIEKTHBA M OpraHM3allid ero padboT. 3a KOpOTKHii
CpPOK OBUIM IOCTPOEHBI JIAOOPATOpHBIE KOpIlyca IEpBOW oOuyepeau
MHCTUTYTA U ero ¢unuana B r. CamapkaHie U Ha4aTO CTPOUTEIILCTBO
BTOpOM ouepenu. Ilox ero pykoBOACTBOM M IPpU HENOCPEICTBEHHOM
y4acTUM OBLIM CO3/1aHbl HECKOJBKO YCKOPHUTENEH 3apsiKEHHbIX
yacTull — CuiIbHOTOUHBIN OetarpoH Cb - 50, He mMmeromuii aHanora
10 CBOMM IapameTpaM B mupe, MUKkporpon MT - 22C, Umnynsc - 3C,
CunbHOTOUYHBIN MOHHBIM nHXekTop MUBM. B 2004 rogy 3amyuieH B
AKCIUTYaTalMIO AIEKTPOCTATUYECKUI yeKopuTeb J1'-2.

Oco06eHHO ciieyeT OTMETHTh OpPraHU3alMU AACPHO - (PU3NUYECKOI
naboparopuu Cam I'Y (panee ¢punuan HUUIID Taml'V) ocHaméHHbIif
MukporpoHoM MT - 22C ¢ mpumsikaomuM K Hemy 300 MeTpoBBIM
MPOJETHBIM ~ KaHAJIOM, IO3BOJSIOLIMM IIPOBOAUTH HA  IIydyKax
YCKOPEHHBIX 3JIEKTPOHOB U UX TOPMO3HOIO M3JIy4YEHHUsS! YHUKAJbHbIC
9KCHEPUMEHTHI.

Coueranue MOIIHOTO 3JEKTpoHHOro yckopurenss MT - 22C,
pacnonoxxenHoro B I. Camapkanne, ¢ 300-MeTpOBBIM NpOJIETHBIM
KaHaJIoM siBisgeTca enuHCcTBeHHbIM B CHI', 4TO mO3BOIMIIO TPOBOANTH
Ha HEM YHUKAJIbHBIE SKCIIEPUMEHTHI C U3MEPEHUEM CBEPX MaJIbIX YIJIOB.

B nepuon pykosonctea T.M. Mymunosa, HUNUII® Obu1 BKITIOUEH
ucnionauteneM psaa HUP oco0oii rocymapcTBEHHOH Ba)XXHOCTH,
BBITIOJHSBIIMXCSI B paMKax CIELUUaIbHBIX MMOCTAHOBIEHUN OBIBIIMX
LK KIICC, Cosera Munuctpo CCCP. O6beM X03. JOTOBOPHBIX padoT
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6 LIb. Ymamypaoosea, H. Xonoaes. O ;xn3HEeHHOM ITyTH akageMuka T.M.MymuHaoBa

3a ATk JieT yBenunuuiics B 80 pa3 u cocraBui B 1986 rony 4 muninona
pyOseii. B 3T0T mepnoj MHCTUTYT MO CBOMM IOKA3aTeNsiM €XKETOJHO
3aHHMMaJI IEPBOE MECTO CPEAU HAyUHBIX MOPA3/IeJICHUI YHUBEPCUTETA.

B 1992 romy T.M. MymHHOB OBUI Ha3Hau€H pPEKTOPOM
CaMapkaH/ICKOTO TOCYAapCTBEHHOTO YHUBEpCUTETa. Brepsbie B
ucropun yHuBepcuTeTa T.M. MyMUHOB BHEIpUI B y4eOHBIN MpoIiece
NEPEZOBYI0 TECTOBYIO CHCTEMY OOy4YeHMS M KOHTPOJS 3HAHHUN
CTYJIEHTOB, OPIraHU30BaJI CIIEIIMAJIbHYIO TPYIIITY, B KOTOPYIO OTOUPATIUCh
Haubosee OJapeHHbIe CTYAEHTHl (U3MUYECKOTO U MAaTeMaTU4YeCcKOro
(baxynbTeTOB. BBITyCKHUKH 3TOM IPyMIIBI YCIIEIIHO y4yarcs U paboTaroT
Kak B Y30€KHUCTaHe, TaK U 32 pyOeKoM.

B 1995 rony T.M. MyMHHOB BHOBBH ObLI Ha3HAY€H AUPEKTOPOM
HUUII® u npopaboran Ha 3Toi mommkHOCTH 1o 2016 ron. 3a atu
roibl, MOMHUMO TPAAMIMOHHBIX 3a/Ja4, B MHCTUTYTE MOIYYWIN
pasBuTHe paboThl B MaJIO UCCIIEOBAHHBIX O0ONACTSIX SAAEPHON (HU3UKH,
aKTyaJIbHBIX, KaK B ()yHJaMEHTAIbHOM, TaK U B IPUKJIAHOM aCIIEKTaX.

B oOmact cCTpyKTypbl aTOMHBIX SA€p — O3TO HCCIEI0BaHUS
B3aUMOJICHCTBUSI YCKOPEHHBIX IEKTPOHOB M MX TOPMO3HOIO M3Iy4€HHMs
c sapamu B crabo W3y4eHHOH oOnacth sSHepruid cBbime 25 MoaB.
OHM TIO3BOJIWIIM TIOJTYYWTh HOBYIO HMH(OPMAITMIO 00 HSHEPreTUYeCKOM
3aBUCHMOCTHU (PyHKIMI BO30Y>KICHHUSI 1 MEXaHU3MaXx JIeBO30YKICHHS si/iep.

DOKCHEpUMEHTHI 10 (OTOACICHUIO TSDKENBIX sJep Ha ITydKax
TOPMO3HOTO  M3JIy4YeHMs] TOKa3aJld BO3MOXKHOCTb MPOBEICHUS
CHEKTPOCKOMMYECKUX HCCIENOBAHUN pacnaja KOPOTKOXKMBYIIHMX
OCKOJIKOB (DOTOJIENIEHUS ¢ OOIBIINM U30BITKOM HEHTPOHOB.

N3y4deHue paccestHUs )KeCTKMX raMMa - KBAHTOB Ha CBEpXMaJlble YIJIb
(coTble M THICAYHBIE JOJU I'pagyca), MO3BOJUIO 3KCIEPUMEHTAIBHO
OOHaApY>KUTb SIBJICHUS IOJIHOTO BHEITHETO OTPAXKEHUSI )KECTKUX raMMa
- JIy4e#l OT MOBEPXHOCTH >KMJIKOM PTYTH M OCBHMHIIOBOHHOTO CTEKJIa,
YTO OTKPBIBAET MEPCIEKTUBY JJISI CO3JaHUSl ONTUYECKUX CHCTEM B
ramMma - JMarasoHe.
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11.b. Ymamypaoosa, H. Xonoaes. O ;xu3HeHHOM I1yTu akagemMuka T.M.MymunoBa

W3yueHne MNpOXOXKAEHUS IYYKOB YCKOPEHHBIX 3JIEKTPOHOB
yepe3 pa3pekeHHBbIE Tas3bl TNPHUBEIO K OOHAPYKEHUIO TeHEepaIiu
Creun(UYeckoro  CBepX  HU3KOYACTOTHOTO  JIEKTPOMATHUTHOIO
U3JYYEHHUs, HHTEPEC K KOTOPOMY 00YCIIOBIIEH BOBMOYKHOCTBIO CO3JaHHS
HEeTPaJAULIMOHHBIX BUIOB CBS3H.

M3yueHne MoTOKOB raMMa - KBaHTOB, PACCESIHHBIX OT Pa3JIMYHBIX
MUIIIEHEH BHATPABICHUN 30HIPYIOMIETO Y YKa TOPMO3HOTO M3ITy YSHHS,
M0Ka3aJl0, 4TO TOYHOCTh MH(OpPMAnMM O (U3UUECKHUX MapameTpax
30HIUPYEMBbIX OOBEKTOB (reOMeTpUYEeCcKue pasmepbl, PPEeKTUBHBIN
aTOMHBIA HOMEp, paclpeieleHue IUIOTHOCTH BElIeCTBa 10 00beMy
U T.J.) CYHUIECTBEHHO BBIIIE, YeM B TPAIUIMOHHBIX HCCIEIOBAHUSIX
anp0eI0 raMma - M3IMy4YeHHS. DTO MOXKET OBITh HCIIONB30BAHO TPHU
pa3paboTKe CUCTEM ramMma - JIOKAalUM U AMCTAHIIMOHHOIO KOHTPOJIS
32 COIEp)KaHUEM TSDKENIBIX METANIOB B 3aKPHITHIX KOHTEWHEpax,
Hanpumep, B KOCMUUYECKHUX JIETAaTEeIbHbIX allaparax.

HccnenoBanue coiepkKaHHUs €CTECTBEHHBIX W TEXHOTEHHBIX
PaMOHYKJIH/I0B BIIOYBAX M APYTUX IPUPOITHBIX 00BEKTaX HA TEPPUTOPUH
V30ekucTaHa TO3BOJIMIO  BBISIBUTH ~ OCOOCHHOCTH  HAKOIJICHUS
U MWTPAllUM  PAaJUOHYKJIHUJOB E€CTECTBEHHOTO M TEXHOTCHHOTO
MIPOUCXOXKICHUSA, a TaKXKe psla TSDKENbIX MeTauioB. B dacTHOCTH,
BIIEPBbIE B Y30€KHUCTaHE HCCIEIOBAHbI HAKOIUIEHME W MUTpalus
TEXHOTEHHOTO paguonykiuaa '*’Cs, B 3aBHCUMOCTH OT Pebe(HBIX U
KIIMMAaTHYECKUX 0COOEHHOCTEH MECTHOCTH, ITO3BOJISIONIEE YCTAHOBUTD
CpeIHECPOYHbIE MHTCHCUBHOCTH TIPOIIECCOB SPO3HUU M CEACMEHTAIHH
MIOYB.

[To pesynbraram HayuHbIX uccaenoBanuii T.M. MyMHUHOBBIM BMECTE
¢ coaBTropamu omyOnukoBaHO 3 MoHorpaduu, 1 ydeOHOE mocobOwue,
6onee 210 HaydHBIX cTarei, MOMYyYeHO 5 aBTOPCKUX CBUICTEIHCTB.
Pesynbrarel 3THX pabOT JOKIAABIBAIIUCH HA MHOTOYUCICHHBIX
MEXIyHapOIHBIX U PECIyOINKaHCKUX KOH(EPEHLUSX.
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8 11.b. Ymamypaoosa, H. Xonoaes. O ;xu3HeHHOM I1yTu akageMuka T.M.MymunoBa

ITon pyxoBoactBom T.M. MymuHOBa 3amuiieHsl Oonee 25
KaHJIUJATCKUX, 5 JOKTOPCKHUX AMCCEpPTAIMil, MHOKECTBO JUIJIOMHBIX
pabor.

Hapsny ¢ mnayunon pesarensHOoCcTbrO T.M. MyMuHOB Ben
IJIO0TBOPHYIO MEAAarorudyeckyto pabdory. OH perynspHO uuTai AJs
cTyneHToB ¢usznyeckux (axynpreToB HanmoHanbHOTO yHHUBEpCHUTETA
V36ekucrana u CamMapKaHACKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA
KypCBhI JIEKLIUH 110 s1IepHON (PU3UKE U €€ MPUIIOKEHUSIM.

B 2003 rony T.M. MyMmuHOB wH30paH TOYETHBIM JIOKTOPOM
OOBeTMHEHHOTO HWHCTHTYTa SJepHBIX wuccaenoBanuii (r.  [lyOna,
Poccust) n HarpaxneH opaeHoM «MexHat mryxparu.

T.M. MymMuHOB Bcerna akTUBHO 3aHUMalCi OOIIECTBEHHOU
nesTenbHOCThI0 OH Ooree 30 JeT SABISETCS YWICHOM OPTaHU3aIIMOHHOTO
komuTeTa Mo MexayHapoaHoit (paHee Bcecoro3noit) koHpepeHnn
[0 SAJEPHOM CHEKTPOCKONMH U CTPYKType $A1Ipa, HEOJHOKPAaTHO
(1977,1981) ObL1 HETIOCPENCTBEHHBIM €€ opranmu3aropom. B 1982 roxy
OH opranHu3oBajl B TamkeHTe MeXayHapoaHYIO KOH(EpEeHIHIO o
U3yYEHHUIO B3aUMOJECHCTBUIM s1€pHBIX U3IyueHUi ¢ BemecTBoM. C 1995
roga T.M. MyMUHOB ABIISICA 4YJIE€HOM OprkoMurera EBpoasuarckon
KOH(EpEHITNH TI0 sIepHON (pu3nke u ee mpuiokeHusMm; ¢ 1993 roga mo
2014 ron unenom Yuenoro Cosera OUSAUN. T.M. MymunoB 6onee 40
net sBasercs wieHoM CrnenuanbHoro CoBeTa MO 3alIUTe JOKTOPCKUX
nuccepTaiui o saepHoit pusuke npu UAD AH PY3. C 1981 mo 1988
rona on 0611 [Ipencenarenem HayuHo-meroauueckoro Coperano pusuke
MuHuCTEpCTBa BBICIIETO U CPEAHETO CelManbHOro o0pa3oBanus PV3,
¢ 1996 o 2001 roga — winenom u IIpeacenarenem 3KCEPTHOTO COBETA
no ¢uzuke BAK nmpu Kabunere Munucrpos PV3.

Boiatomuiics yu€Hblil, BBICOKOKBAJIN()ULIMPOBAHHBIN CIIELUAJINCT,
TAJIaHTJIMBBIM OPraHu3aTop HAay4yHbIX HCCIEIOBAaHUNW M BOCIHTATEIb
MOJIOZIEXKH, UETOBEK IITyOOKOU MOPSIOYHOCTH M OOJIBIIOTO TPYAOII00HS,
Tomu®6 MycaeBuu Mymunos 22 nexaOpst 2021 roma 6e3BpeMEHHO

20231 FIZIKA, MATEMATIKA va INFORMATIKA
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CKOHYAJICS TIOCIIe HEMPOJOKUTEeNbHOU Oone3Hu. OH ObLT B paciBeTe
TBOPYECKUX CHJI, MOJHBIA HEPIHMM, HOBBIX HJAEH, MMeN OO0JIbLINX
TBOPYECKHUX IIAHOB.

Caernas namsth o Tannbe MycaeBrnue MyMHHOBE - BBIAAIOIIEMCS
Y4YEHOM, BBICOKOKBAIM(DHUIIMPOBAHHOM CIELHUAINCTE, TaJaHTIMBOM
OpPraHM3aToOpe HAYYHBIX HCCICIOBAHMM M BOCIUTATEIN MOJIOACKH,
OTKPBITBIM U TPUBETIMBOM YeNOBEKE OOJNBIIONW MOOPOTHI, ITyOOKOM
MOPSAIOYHOCTH U UCKITFOUUTEIBHON CKPOMHOCTH, YECTHOCTH, OOJIBLIOTO
TPYAOIA00Us, IIMPOKOH IpYANLIUH, 100POXKETATEIBHOCTH, TOCTOSIHHOM
TOTOBHOCTH OKa3aThb IOMOILIb OKPYKAIOIIMM, HABCErJa OCTAHETCsS B
yMax U CepALax ero KOJUIET, IPy3€ U yYEeHUKOB.

I b. Ymamypaoosa, [{upexmop Hayuno-ucciedosamenbckoeo
uHCmMumyma u3uKu noaynpo8ooOHUKo8 u Mukpoanekmponuxku HY'Y3
HU. Xonoaes, IIpogeccop xaghedpwt adepnou ghusuxu HY'Y3.
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ILMIY-OMMABOP BO‘LIM

NHOOPMALMOHHBIE KOMIIETEHIIUU KAK YCJIOBHUE
PEAJIMBAIIMU ITAPAJIMTI'MBI LIFELONG LEARNING
B KOHTEKCTE OBIIIECTBA 3HAHUI

M. K. Xanuxoea, oupexmop HayuoHaIbHO20 YeHmpPa
00yUeHUs nedaz0208 HOBbIM Memooukam 2. Tawkenma,
ooxmop gunocopuu (PhD), ooyenm.

Cmamus nocssawena npodnieme hopmuposanus UHGHOPMAYUOHHBIX
KOMnemeHyull TUYHOCMU 8 KOHMeKCme UHPOPMAYUOHHO20 00uecmsa
u obpazosamenvrou napaouemul Lifelong Learning.

Knwouesvie nonamusa: Lifelong Learning, ungpopmayuonnoe
obwecmeo,  uHpopmayuonHvle  KOMnemeHyuu,  00pazoeamue,
napaouema.

Maxona axbopom owcamuamu ea Lifelong Learning mavaum
napaouemacu acnekmuod WAaxcHune axoopom KOMNemeHYUsIApuHu
WAKIIAHMUPULL MYAMMONAPUSa OARUULTIAHSAH.

Tasanu cysnap: Lifelong Learning, axoopom dcamusmu, axoopom
KOMNemMeHYuanapu, mavium, napaouema.

The article is devoted to the problem of formation of personal
information competences in the context of the information society and
the educational paradigm of Lifelong Learning.

Key concepts: Lifelong Learning, information society, information
competencies, education, paradigm.

B xaomuunom mupe eouncmeennou 8axcroi
KomMnemenyuel a611emcs HenpepvliéHoe 00yyeHue.
/Drcon Cannuean.
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M.K. Xanuxosa. Ungpopmayuonnvie komnemenyuu Kax yCiogue peanu3ayui 11
napaouamsl lifelong learning 6 konmexcme 06ujecmea 3nanutl

Nudopmaimonnoe 00ECTBO, AKCIOHEHIIMAIBHOCTh, HUCKYC-
CTBEHHBI MHTEJUIEKT, LHU(POBasi HSKOHOMHUKA U AHTPOIOTEHE3
MOKa3bIBAIOT OOBEKTUBHYIO TEHICHIIMIO YEJIOBEUECTBA K M3MEHEHUIO
nesiteabHOCTH. [l0  MHEHMI0O  aMEpPUKAaHCKOrO  MCCIIeoBarels,
OCHOBATeNlI TYMaHUCTHYECKON Ticuxonoruu AOpaxama Macmoy
(Abraham Maslow), cTpemieHue K TepeMeHaM, CaMOAKTyaln3aIus
SBIIIETCS OMHOW M3 0a30BBIX MOTpeOHOCTEH IUYHOCTH - need
theory. HecoMHeHHO, TOSIBJIEHHE TEXHUYECKUX JTOCTHKEHUN BHECIIO
OTPOMHBIN BKJIaJ B MPOTPEcC, YIy4llIEHUE KauecTBa KU3HU JIIONEH,
MO3BOJIMJIO OOBIBATH MHUIILY, TOTOBUTH €€, OTAIUTHBATh JJOM, 00JIerdarhb
MOBCEIHEBHBIN pusnueckuii Tpya. HeiiporexHonoruu, 6MOTEXHOIOTUH,
HAHOTEXHOJIOTHH ITIOMOTJIM COBEPILIEHCTBOBATH 00pa3 )KM3HU U KAY€CTBO
YKU3HH, IPEJOTBPATUTH 3a00JI€BaHUS U IPOJIUTD KU3HB YesioBeka. B To
K€ BpeMsi UMMaHEHTHAs yIpo3a pa3BUTHUSI TEXHOJIOTUH, TEXHOTCHHbBIC
BBI30BBI BCE Yallle 3aCTABIIAIOT 33yMaThCsl O BO3MOXKHBIX MpodiemMax,
CYILIECTBYIOIIUX CE€HYac U KOTOPhIE MOTYT BOSHUKHYTH B Oy[IyIIeM.

OcHOBHas 4acTk.

B  pesynprare  aHTpONOLEHO3a, CBSI3aHHOIO C  JKU3HBIO
Homo sapiens, OeCKOHEYHOW JMBEpPreHIMH, pOCTAa HACEJICHUS,
Murpanui, (GopMHpOBaHMS JOKAJIBHBIX HAIMOHANBHBIX KYJIBTYD,
OKCMOHEHIIMATBPHOTO pa3BUTHS HAyKd M TEXHUKU JIEATEIbHOCTH
YeJoBeKa crana pemaromuM (aktopoM B IoOanbHOM Maciitade,
JBIDKYIICH CUIIOW MalibHeWIen sBomonnu ouocdepsl. TeXHOTCHHBIC
KaTaKJIU3MbI, OCTPbIE MPOOJIEMbI SKOJIOTHYECKON CUTYaIluUd TOPOIUIIN
TaKkue HampaBleHUs HAyYHO-TEXHUYECKMX HCCIIEIOBAaHUM, Kak
yCTONYMBOE pa3BUTHE, SKOJIOTHYECKAs U TeXHOC]epHasi 0€30MacHOCTb.

deHOMEHAIBHOE  HAyYHO-TEXHUYECKOE  pa3BUTHE,  DK3HUC-
TEHIIMAJIbHBIE TMPOOJIEMBbl JIMYHOCTH W OOIIEeCTBA B KOHTEKCTE
TEXHMYECKOTOo  Mporpecca, KacTOMM3allHs, KOHChbIOMEpH3allus,
HEOTPAaHWUYEHHOE TMOTPeOIeHuE TPUPOAHBIX PECYPCOB OTPA3WINCH
BO B3MISIIaX M MCCIENOBAHUAX TaKUX TEOPETUKOB, HWH)KCHEPOB,
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counonioroB u (ytyponoroB kak Amzek AsumoB (Isaac Asimov),
Aptyp Knapk (Arthur Clark), Cranucnas Jlem (Stanistaw Lem), DnBun
Toddnep (Alvin Toffler), Peitmona Kypuseitn (Raymond Kurzweil),
HOBainb Hoit Xapapu (Yuval Noah Harari), Muuno Kaky (Michio Kaku).
B wacTHOCTH, COIMOIIOT, MOMYJISIpU3aTOp HAyKH, MHCATeTb-(paHTacT
Aljizex A3MMOB B CBOCH paboTe 1o Ha3BaHUEM « 51, poOOT» BBIIBUTAET
3 3aKkoHa POOOTOTEXHHKH, CBSI3aHHBIC C COITMAIBHBIMU M MOPAJIbHBIMU
aCTIICKTaMH HCITOJIb30BAaHUS MCKYCCTBEHHOTO MHTEIUICKTa U KOJIECKCOB
ITHUKH.

ConuaibHO-TIeJaTOTUYECKUN TUCKYPC UMEET OOJbIIOe 3HAYCHUE
B PEIICHHUH ITHX MPOoOJIeM. B yCIIOBUSAX TIOCTOSIHHON TypOYJIEHTHOCTH
3HaHUA U METOJbl HMEIOT HCKIIOUMTEIHHO OTPAaHUYEHHBIH CpPOK
TOMHOCTU. TpajiMIIMOHHO YCTAaHOBIIEHHBIC TOAXOABl HE TPUTOIHBLI B
CETOJIHSAIIHUX peanusx. BMecTo TOro 4To0bl 1mojiaratbCs Ha MPONIUTBIT
npodeccHOHANbHBIA  OMBIT, OT BBINYCKHUKOB M CIICHHUATHUCTOB
TpeOyeTcss TMOCTOSHHO 3aHUMAaThCsl TIOMCKOM COBEPIIEHHO HOBBIX
MyTeW, HUCIOJIb3Yysl COBPEMEHHbIE TEXHOJOTHMHU. B JaHHBIX yCIOBHAX
BaXHBIM TIOKa3aTelieM YPOBHS pa3BUTHS TOCYAapCTBA SIBISETCS
KOHKYPEHTOCIIOCOOHOCTh €€  CHCTEMBbl ~00pa3oBaHUs, KOTOpas
JOJDKHA YYTKO pearupoBaTh Ha CIOKUBIIYIOCS CHUTYallMI0 U yMETh
MPHUCIOCa0INBAaTHCSl K HOBBIM BBI30BaM. B Takoli cpene equHCTBEHHO
Ba)KHOW KOMITETEHITUEH, KOTOpast CMOXKET d3PPEKTUBHO MPOTUBOCTOSATH
(heHoMeHy MOpaJIbHOTO U TPO(ECCHOHAIBHOTO yCTapEeBaHUs, SIBISETCS
CIOCOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO 3HAHH M HABBIKOB. [{dpoBas
9KOHOMHKA ¥ IKCTIOHEHITUAIIBHOE Pa3BUTHE TPEOYIOT MPUHSATUS HOBOU
KOHIIETITyalTbHOM MapaaurMbl oOpa3oBanusa. Cepbe3HOe OCMBICICHUE
U HCCJENOBAaHHE HWMMAHEHTHBIX (AKTOPOB pa3BUTHS, MO3BOJIMIN
MOSIBUTHCSI PCHOMEHY 00yUeHUS Ha MPOTSHKCHUH BCCH KU3HU.

Lifelong Learning (LLL) — sTto mapaagurma oOpa3oBaHHs Ha
MPOTSHKEHUH BCEH )KU3HH, TOMCKA HOBBIX 3HAHUH, KOTOPAS IIPEIITOIATACT,
9T0 00pa3oBaHUE JIOJKHO OXBATHIBATH JIFOJCH HE3aBHUCHMO OT HX
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BO3pacTa U cdepbl ACATEIBHOCTH, M MPU 3TOM MPEAOCTaBIATH UM
BO3MO)KHOCTH ISl peajM3allid M Pa3BUTUS aOCONIOTHO JHOOBIX
y4eOHbIX HHTEPECOB W IMPEANOYTeHUH JMYHOCTH. B Macmtabax
rocyaapcTBa oOydeHHWE Ha TPOTSHKEHUH BCEW JKU3HH OIaroTBOPHO
CKa3bIBaeTCs Ha (POPMHUPOBAHUH YEIIOBEYECKOTO U MHTEIUIEKTYaIbHOTO
KamuTaja, CliocoOCTBYsI Pa3BUTHIO SKOHOMUKH, TEM CaMBbIM, aalTUPYs
K u3Mensomemycss mupy. LLL moxer nocrurarscsi (popManbHbIMU
METOlaMU — KOPIIOpAaTHBHOE OOyYeHWe, TPEHWHTH, THUMOWIIIHHTH,
MacTep-KJIacCchl, Yy4yeOHble KypChl, IOBBbIIIEHHE KBalu(pUKaLuy,
camoo0pa3oBaHUeE.

JlaHHasi napagurMa crajia akTUBHO pa3padaTbIBaTbCs EBPONEHCKUMU
uccinenoBarensMu B cepe obOpazoBaHus B KoHLe XX Beka.
OcHoBoIMOIATra0IMe TEOPETUIECKUE UACH apaUTMbl HEITPEPHIBHOTO
oOpa3oBaHMs MOXXHO Haiitu B pabortax [[xon [lptou (John Dewey),
3urmyHT bayman (Zygmunt Bauman), Maiikn Xarton (Michael
Hatton), Puuapn DOnBapc (Richard Edwards), Pooun VYmep (Robin
Usher), ITutep Carrton (Peter Sutton). B cBoux pabdotax «/lemokparus
obpaszoBanus», «lllkoma wu oOmectBo» JIxoH Jlptou, paccyxnaas
00 9TOW wmIee, BHICTPAMBAET KATETOPHAIBHYIO CHUCTEMY IOHATHH H
IIPEJCTaBICHUH, B KOTOPOH 1aeTcsl MIMMaHEHTHOE OIIMCAaHKe Ipoliecca
HETpPEepbIBHOTO 00pa30BaHusl.

B Hacrosmee BpeMs CTpaHbl C pPa3BUTOM HSKOHOMHUYECKOM U
COLMAJIbHOW HMH(PACTPYKTypoll aKTHBHO pa3pabaThIBAlOT CBOU
HAIlMOHAJIbHBIE CHUCTEMbl Ha OCHOBE MapajurmMbl OOy4YeHHMS Ha
NpOTsKeHNN Beer ku3Hu. Mnen LLL B TOM wim MHOM Mepe Halun
OTpakeHHEe B 0Opa30BaTEIbHOM 3aKOHOJATENbCTBE JSTHX CTPaH.
O011ecTBO, KOTOPOE CUNTACT U3MEHEHUS OTHUM M3 CBOMX IIPUOPHUTETOB,
oOecriedyrBaeT TMOKYIO aJanTalyi0 CBOUX MHCTUTYTOB IOCPEACTBOM
B3aUMOJCHCTBUS pa3IMUYHBIX ()OPM COBMECTHOW JKM3HU U CIEIUT 32
TeM, 4TOObI €ro 4WieHbl OBUIM MPUCHOCOOIEHHBIMU K COLHAIBHBIM
ycioBusim.  Cuctema oOpazoBanus Ha ocHoBe LLL oTBedaer
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TpeOOBaHUSAM Pa3BHBAIOLIETOCS OOILIECTBA, MO3BOJIAET paboTaTh Ha
MEPCIEKTHBY, YYUTHIBAET BO3MOXKHBIC NEPEMEHBI 3aBTPAILIHETO JTHS,
notpebHocTH Oynymux mnokoseHud. OHa CIyXKHUT BCECTOPOHHEMY
Pa3BUTHIO JINYHOCTH, TIOBBILICHUIO Ka4eCTBA 00yUCHHSI, OTIEPAaTHBHOMY
pearupoBaHMI0O  HA  BO3HMKAIOUIME  CONMAJbHBIC,  JTYXOBHBIE,
9KOJIOTUYECKHUE BBI30BBI M YTPO3bl PErHOHATBHOTO, TOCYAAPCTBEHHOTO
¥ MHPOBOTO MacIuTaba.

KnroueBble xapakrepuctuku mnapaaurmbl  Lifelong Learning
cofiepar:

— caMm000pa3oBaHUE;

— YMEHHE a/IalTHPOBATHCS,

— IMHAMUYHOCTb, COOTBETCTBYIOII[Asl TEMITAM WHHOBAIIHIA;

— CAaMOKOHTPOJIb M BHYTPEHHSISI MOTHBALIUS;

— KOH(ITUKT-MEHEKMECHT;

— PUCK-MEHE)KMEHT;

— MEXKYJIBTYPHBIN THAJIOT;

— aHaJIU3 MOTEHIMAIBHBIX IPOOJIEM;

— MOUCK 1 0TOOp MH(pOpMALUY U T.1.

[Tporieccsl mM(pPOBHU3ALMU OKA3bIBAIOT CYHIECTBEHHOE BIHSIHUE
Ha Bce cepbl OOIIECTBEHHON KU3HH (MEHCTUYHOCMHbIE COYUATIbHBLE
omHowlenus,  obpazoeanue,  puvIHOK  mpyoa).  Bo3MOXHOCTBH
WHAWBUIYAIBHOTO JIOCTyMa K WHGOPMALUMH, pPaCHpPOCTpaHCHHE
OOIIeHUSI B COLMATBHBIX CETIX, TAKKE BBI3BIBAET psiJ IpodiieM B chepe
COLlMAJIM3allMK, COLMANbHON ajantanuu dvenoBeka. lludposuzanms
(yugpposvieucubpuonvie mexnono2uu, 0OIAUHLIE MEXHOI02UU, DIOKYELH,
KpUNmMo-mexHono2uy, OUHAMUKA OOHOB/eHUs OAHHbIX, U36/le4eHUe
HeobX00UMOUl UHPOPMAYUY U3 PATUYHBIX UCTIOYHUKOS, YCIAHOBIEHUe
CKpbIMbIX KOOUGUKAyUll, MeHeOHCMeHm 8 UHGOPMAayUuoHHOU cpepe)
3aTpOHyJa BCE CTOPOHBI XKU3HU UEJIOBEKa, CHUCTEMY ILIEHHOCTEH u
cnienduuecKkue 0coOeHHOCTH 00IIeHus. becmpeneneHTHas: CKOPOCTh
reHepanu  HMHQOpPMAlMM B  €CTECTBEHHO C(HOPMHUPOBABIIUXCS
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HKOCUCTEMAaX HE OCTaBJIIET MeCTa Uil U3yYeHHs BO3MOXKHBIX PUCKOB
Y TIOCTICICTBUIA. B NMaHHBIX YCIOBHUSIX HMCKIIOUUTEIHHYIO 3HAYUMOCTD
IpUoOpeTaroT NHPOPMALIMOHHBIE KOMIIETEHIIUH.

[{udpoBble KOMOETEHIIUHN — 210 3HAHUS U HABbIKU, NO360NAIOUUE
8 YCNOBUAX YUPPOBOU IKOHOMUKU U UHDOPMAYUOHHO2O0 0Oujecmea
aghghexkmusno pewamsv 3a0auu MEOPHUECKO20, NPOPecCUOHATbHORO,
COYUANbHO20, TUYHOCHMHO20 XaPaKmepa ¢ UCNOIb308aAHUEM PA3IUYHBIX
8UO08 UHPOPMAYUOHHBIX MEXHONOULL.

B Pesomonun 06 wuHHOBanusx B oOpa3oBaHMM U pedopmax
obpazoBanus B EC u crpanax «Boctoynoro naptHEpCTBay, mpuHATOM 09
nexabps 2019 rona, ObLI0 OTMEYEHO aKTyaJIbHOCTb Pa3BUTHUS LIUPPOBBIX
HaBBIKOB B JHCKypce HH(OPMALMOHHOrO oOuiecTBa U LU(DPOBOH
TpaHcpopManuu (KpPUTUIECKOE MBIIIICHUE, KHOepOe30MmacHOCTh U
ap.). B 2013 r. EC 6b11a npeayioxkeHa paMka HU(PPOBBIX KOMIETEHIIUN
DigComp (Digital Competence), kotopas BkitouaeT B cedst Oonee 20
U(PPOBBIX KOMIETEHIHH (nouck ungopmayuu, paspaboma yughpoeozo
KOHmMeHma, pewenue npooiem, 3auuma TUYHsIX OaGHHbIX U AP.).

[Tpo6nemsl nudpoBu3auu 00IIECTBAa MHOIOTPAHHBI U U3Yy4alOTCs
B JHCKypC€ pas3IMuHBIX HayK W cdep (memarormka, aHaparoruka,
MEHEKMEHT 00pa30BaHMs, OJIUTOJIOTHSI, COLIMOIIOTH, (PyTyposorus,
KUOEpHETHKA, HWHXUHUPHUHI, CUCTEMHAs AaHaJMTHKA, IICUXOJIOTHS,
dbunocodus).

HNudopMallmoHHbIe KOMIETEHIMU BKJIIOYAIOT IMIMPOKUHA CIEKTP
3HAHWUW ¥ HABBIKOB:

— co30aHue uHgopmayuu,

— NOUCK U OMOOP HYIHCHOU UHDOpMayULL,

— KpumuuecKkoe MulilieHue,

— KpumuuecKkoe ocMblcileHue uHgopmayuu;

— onpedenenue cmenenu OOCMOBEPHOCMU UHpoOpMayuu nymem
cpasHenus ¢ uHopmayuel u3 Opyeux UCMOYHUKOS U CIagumy ee noo
comHeHue;
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— ahpekmugnoe ucnonvzosanue noayueHHoN uHpopmayuu;

— coxpanenue uHpopmayuL,

— CUCMEMHbIU AHATIU3;

— obpabomka OaHHbIX,

— Kubepaucuena (3auuma NePCOHANbHLIX OAHHBIX, J1€2ANbHbI
KOHMeHm, 3MuKa u KyIbmypa noeoenus, 3auuma aemopckux npas,
Xpanenue ungopmayuu, co30anue pe3epeHlx KOnul).

— AKMugHoe epadcoanHcmeo;

— OMBEMCMBEHHOCMb NPU NPUHAMUU PEULeHULL;

— 0CO3HaHUe U npegeHyUs UHPOPMAYUOHHBIX PUCKOE (KubepOyinuHe,
Oe3uHgopmayus, xapaccmenm, HapyuieHuss 6 OMHOUWEHUU JTUYHbIX
OaHHbIX),

— MENCKYIbMYPHASL KOMMYHUKAYUSL,

— MeouazpamomnHoCcmy,

— Kubepbe30nacHocme.

C nomompl0  MHPOPMALMOHHBIX  TEXHOJOTUH  BO3MOXKHO
ocyliecTBieHue  TuGQGEpeHUPOBAHHOIO,  JIMYHOCTHO-OPUEHTH-
POBAaHHOTO MOJIXOJa W pEHIeHWe TaKUX I[EAaroru4ecKkux -
aHJIParOTMYECKUX 337a4, Kak ofOyueHue 6 compyoHuuecmee;
AKMUGU3auUs NO3ZHAGAMENbHOU  0eAMENIbHOCIU;  NOGbIUIEHUE
obpazoeamenvHoul Momueauyuu;  pazeumue meopueckozo
nomenyuana nuynocmu. lludpoBas SKOHOMUKA MOApPA3yMEBAeT HE
TOJBKO pa3BUTHE LU(GPOBBIX KOMIIETCHLIMH, HO U IOSBIEHUE HOBBIX
«un¢ppoBeix» npodeccuil. BaxkHO TOTOBUTH KBaNIU(DUIIUPOBAHHBIX
CTENUAIHNCTOB, KOTOPHIE B IUCKYpCE HOBOW COLMAIBHON pEallbHOCTH
COCTaBSAT MUTY NPOPECCUOHABHBIX COTPYIHUKOB B chepe 00paboTku
O6onpimmx naHHbIX (big-data), aHanmmza u XpaHeHHs HH(pOpPMALUU;
CTIIOCOOHBIX PHHUMATh OTBETCTBCHHBIC PEIICHHUS.

3axmouenue. Takum o0Opa3oM, B COBPEMEHHBIX YCIOBHSX
MIPUOPUTETHOM COIIMATIBLHOM I1eTThI0 00pa30BaHUsA ABJIsIeTCA 0OecrieueHre
JOACH BCEX BO3PACTOB HEOOXOMMMBIMU I TPO(HECCHOHAIBHON
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NEATEIbBHOCTH 3HAHUSAMU M KOMIIETEHLHMSMH, CONCHCTBHE HX
SQPEKTHBHOMY  y4YacTHIO B  JKH3HH  IOCTHHIYCTPHAIHHOTO,
JEMOKPaTH4ECKOT0, UH()OPMALIMOHHOTO OOIIECTBA.

Cnoco6cTBYysl Hanbosee MUPOKOMY PACKPBITHIO MO3HABATEIBHBIX
U TBOPUYECKHX CIOCOOHOCTEH, WH(OPMALMOHHBIE KOMIETEHIIUU
yBEJIMUMBAET BO3MOKHOCTH napaaurmel Lifelong Learning. limMenno
Takas MoJelb 00pa3oBaHUS CTaHET (QYyHIAMEHTOM Jsl Pa3BUTHSA
oOmecTBa OymyIiero.

@dopcaliT — W KOHTEHT-aHaJU3 TEHJEHIUN U HamnpaBiIeHUA B
COBPEMEHHOM OOIIECTBE TMOKA3bIBAET, YTO K OCHOBHBIM (haKTOpam
M3MEHEHUH, BIUSIOUIMX Ha TpaHCPOpMAalMIO CUCTEMBI 00pa30BaHUs,
napagurManbHyl0 MOAH(HUKAIMIO 00pa3oBaHUA U €ro (popMambHBIX
CTOPOH, MOXKHO OTHECTH CJIEAYIOIIHE:

—2nooanvusle pakmoput (mexckynomyphutil ouanoz, VUCA-mup).

—  JKOHOMuUuecKue  ¢hakmopvl  (KOHKYPEHMOCHOCOOHOCHIb,
UHHOBAUUOHHAA IKOHOMUKA, 3€/1eHble U 60300H06.1AeMble UCHIOYHUKU
IHepzuu).

— mexHonozuueckue (haxkmopwvt (UCKYCCHEEHHBII UHMENIEeKNm,
yugposuzayun, ycmoiiuueoe pazeumue).

— OyX08HO-Hpascmeennvle QGaxmopvl (UIMEHEHUsA Cucmembl
ueHHocmeil).

— IUYHOCMHbLE haKkmopwl (camooodpazosanue).

Tonpko nemMokpaTuueckas cucreMa OOpa3oBaHMS B KOHTEKCTE
napagurmbel  Lifelong  Learning,  ¢opmupytomas  OTKpbITOE,
MHHOBAIIMOHHOE, KPEaTUBHOE MBIIUIEHUE, 00ecleunBaroIias paBHble
BO3MOXKHOCTH JJI TONXy4YeHHs] oOpa3oBaHMs, TMOAJIEPKUBAOIIAS
HENPEPBIBHOE Pa3BUTHE, COLMAIU3ALMIO U CaMOPa3BUTHE JINYHOCTU
B COOTBETCTBUU C TpeOOBaHUSAMH HUPPOBOM SKOHOMUKU U
MH(OPMAIMOHHOTO OOIIeCTBAa 3HAHUMN, CIOCOOCTBYET Mporpeccy
UBWIN3ALUN W TIO3BOJIIET pemarb (yHAaMeHTaJIbHbIE MPOOJIEMBbI
YeJI0BEUECTRA.
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F.A.Hagpacos, /1.2.A00ypaumos, P.Y.Xyooiikynos. Cungoacu odwvexmuaapoan nioxaun
Mempura Gyiuta MaHmuKuil KOHYHUAMAGPHU MONUIUHUHS MATEMAMUK MO0 6a yHuHe 19
dacmypuil mavMuHOmu

MATEMATIKA JOZIBASI

CUH®JIATH OBBEKTJIAPIAH JIOKAJI METPUKA
BYVNYA MAHTUKN KOHYHUSTJIAPHU TOIMUIIIHUHT
MATEMATHUK MOJEJIH BA YHUHI JACTYPUI
TABMHUHOTH

F.A.Hadghacoe, [y1/]V “Mamemamuka” kageopacu ooyenmu.
J.2.Ab0oypaumos, [ y1/]YV “Axbopom mexnonocusnapu’ kagedpacu
Kamma YKumy8uucu.

P.V.Xyooiikynos, IviJlV “Mamemamura” kagedpacu yxumyeuucu.

Yuby maxonaoa cunghoazu obvexmaapoan 1oxkan mempuxa oyiuua
MAHMUKUL KOHYHUSAMLAPHU MONUWHUHE MAMEMAMUK MOOeIU 8d YHUHE
oacmyputl mavMUHOMU MA3MYHU OAEH dmuiean xamoa maxcpuda-
CUHOB ACOCUOA ONUHSAH HAMUNCANAPHUHE CAMAPAOOPIUK 0apaxicacu
AHUKTIAH2AH.

Kanum cyznap: cynvuii nelipon mypaapu, npeouxamnap, MaHmukut
KOHYHUAM, HOMUHANL YI4amiap, yezapasuti 00vbeKmiap, o0beKm-
IMANOH KONJIAMACHU.

B oannoti cmamve onucvieaemcs mamemamuueckas Mooens OJis
HAX0XCOeHUs I02UYECKUX 3aKOHOMEPHOCMEl NO TOKAIbHbIM MEMPUKam
U3 00BEKMOB KIACCa U cOOepIuCcanue ee NPOSPAMMHO20 0becneyetus,
a makaice KOppeKmupyemcs cmenerv 3PHekmusHocmu pe3yibmamos,
NONYYEeHHbIX HA OCHOB8E IKCNEPUMEHMATbHO20 MeCMUPOBAHUS.

Knrwouesnie cnosa: uckyccmeennvle HelporHble cemu, NpeouKamol,
Jl02UYeCcKas 3aKOHOMEPHOCb, HOMUHATbHbLE PAZMEPHOCMIU, 2PAHUYHbLE
00BeKmbl, 00BEKMHO-CCHLIOUHOE HATIONHCEHUE.

This article describes a mathematical model for finding logical
patterns based on local metrics from class objects and the content of
its software, and also corrects the degree of effectiveness of the results
obtained on the basis of experimental testing.
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Key words: Artificial neural networks, predicates, logical
regularity, nominal proportions, boundary objects, object-synonymous
classification.

byryarn kynma wmamnmakatumuzga  AKTHUHT  pUBOXKIIaHWIIN
Ba TAaKOMWIJIAIIYBM HaTWKacuaard ads3auIuKiIapHM HHOOarra
OJITaH XOJJa YHHM SKOpHM 3THII >kapaéHu keHraimokmaa. AKTHuHT
TabCUPH MHCOHJAPHUHI XaéT Tap3d Ba MaJaHUATUAAH TOPTUO
JaBinar Ty3WwIMajdapud Ba (PyKapoJUK JKaMUSATH HHCTUTYTJIApUHHU,
WKTUMOUWH Ba UKTUCONINI COXaHH, ()aH Ba TABJIMMHU KaMpab OJIMOK/IA.
Viiap WHCOHIApra Y3JapuHUHT HMMKOHUSATIAPUIAH KEHI MHKECIa
¢oiianaHuIl 3aMUHUHY SIPATHUIL OMIIaH OUpra TypFYH MKTHUCOIUH Ycul,
(apOBOHJIMKHH OMIMPHIL, JAEMOKPATHs, THHWINK Ba OCOMUINTAIUKHA
MycTaxKamJjall Kabu Makcaajaapra spuIIdnra Xxu3mar Kkuinaau [1].

AXOOpPOT  TEXHOJOTHSUIApH  PHUBOXKJIAHUIIMHUHT  3aMOHAaBHMH
Japaxkacusa, aHUKpOK aWTranja, Kapop KaOyl KWJIMIIHMHT KYJ1a0
KyBamIall TH3UMMJA OMJIMMIIADHUHI MaHTUKUN Kapop KaOysl KHJIUII
TU3UMH PUBOXJIAHUIINIA UKKUTA HYHAJIMINTA 3Ta:

> Kounanapra acocinanran MaHTUKUN Kapop KaOysl KMJIMII
TU3AMITAPUHUHT PUBOYKIIAHHIITH.
> [Ipeuenentnapra acociaHral MaHTUKHH Kapop KaOyn

TU3UMIIAPU PUBOKIIAHUIIIH.

Jlesipu XxaMMa HUPUK SKCIEPT TU3UMIIAP Kapop KalOyn KWIyBYd
TU3UMJIAp KOWJajlapra acocjaHraH MAaHTUKHA Kapop KaOyn KWIyBYd
TU3UMJIAP AHUK JEAyKTUB kapa¢H cudaruma MOoIeUTAIITUPUIAIN.
ByHuHr MabHOCHAA KUPYBYM MAbJIyMOTIAP aCOCHAA KU3HKTHUPUITAH
Macaia Oyiin4a KaHmaiaup Xynoca o3ara KeJU MyBOQHK TH3UMTa
“IF...THEN...” Typnaru kougajgap MaxxMmyacu KHpuTuiaau. Tannanran
MOJIeNb UILTa0 YMKApyBUM MyTaxaccuciap Ouinan Oupraiukia SKCIepT
doiiananyBYMIIap YUyH XaM eTapiinya Kylaid Oynran OMpUHYH aBIIOJ
SKCHEPT TU3UMIIAPUHU SIPATHIL YUyH acoc OYiraH, JeKUH BaKT YTHILIN

20231 FIZIKA, MATEMATIKA va INFORMATIKA




F.A.Hagacos, JI.3.A60ypaumos, P.Y.Xyooiikynos. Cungoazu obwvexmuapdan noxan
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dacmypuil mavmMuHomu

OunaH MabiyM OYIIUKH, OEIyKTHB MOJENb JKCIEPT MacalaCHHU
SUUINa amMaj KWIAAUraH SHT KaMmJaH-KaM EHJalTyBIapHUHT OMPHHU
Mmozemtamtupaau. Kowmpanapra acocnanraH kapop KaOyd KHIIMII
FOSICM JIMKKATra JIOWMK XHCOONMaHaIu, YyHKH Yy Y3MHUHT TajOuK
STHJIVIIMHN HMCOOTIIaraH Ba HWCOOTHM Tanad KWIMalJIWTaH €4uM
OJMIUHMHI MMKOHMHH O€pyBUM WIMHUH YyCyligapu OYIraH aHUK
(dbopMaIaITUPUITAH MacajJaJlapHUHT MaBKYIJTUTUHYU aHraTaau [2].

Vrran xomamiapaarn Taxpuda acocma MAacaNaNapHH CUHIIHUHT
OyHJall €HalyBHUHT MOJCIIMHY Ty3UUI IpeLeIeHTIapra acoCclanran
(marmnmm3ua — Case-Based Reasoning éxu CBR) manTHKUIT Kapop
KaOya KWJIYBYM TEXHOJOTHSJIAPHUHT TAWI0 OYiHImura ojaud Keyau
Ba KEMMHYAIUK Ma3Kyp TEXHOJIOTHUSHM aMajra OIIMPYBYU AACTypHi
MaxCyJOTIAPHUHT MaKA0 OYIHUIIUTa 0JIU0 KEeJITIu.

bup xarop BazusTIapia mpeneaeHTIapra acoCiIanral Kapop Kaoyn
KWJIMII yCyJaM KOMJanapra acocjaHraH Kapop KalOyn KWIMII YCyJIura
HUCOaTaH XKUIANNA ad3aTUKIapTa ora Ba XyCycaH, caMapalii KaYOHKH

> Macajia Xakujaru OMIMMIapHUHT acoCcui MaHOau Hazapus
smac, Oanku Taxpubda 6ynranna,

> eyrMJIIap aHWUK Ba3usAT YUyH sITOHA SMac Ba OOIIKa Xoariapaa
XaM KYJIJTaHWIMIIN MyMKHH,

> Makca]] KapuTK OepuiIrat TYFpH €4uM 3Mac, 0anku Oy uIm
MYMKHH OYJITaH e4uMIIApHUHT capacu Oyiica.

Hlynnait Kuauo, npeneneHTaapra acocjaaHral Kapop Kalysa KUIHLI
ycyjlapu TperefeHTIap 0a3acuia CakJaHyBYM YXIIAIIHKIAPHU
KUJIUPYB HaTmwxkacu Oyiimda OepmiraH macana €Ku xoiarra HucOaraH
XyJ10Ca YUKAPYBUH FKCIIEPT TU3UMJIIAPUHU TY3UII yCYIMHU Uoranaiiu.

[Tpeuenentnap 6yitnua kapop KaOysl KWJIMII TU3UMH TYPIU-TyMaH
Macanajap/ia JKyla SXIIM HaTWKaJIapHU KypcaTMOKaa, OMpoK Oup
KaTop KaMYMJIMKJIapra sra.

Vrnap ONAMHTH TaXpuOaHH yMyMJIAIITUPYBYM MOJENb EKU
KOWJaJapHu WIDIad YUKapMailin — e4nM TaHiIamja yiaap KHPUII
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MyMKUH OYNraH Tapuxuil MabJIyMOTIIAp MACCHUBUTA AacOCIAHTaH,
IIYHUHT Y49yH Y3WHUHT aHHUK >KaBOOJNAPWHU TpelefeHTiap Oyinda
Kapop KalOyJ1 KMITyBYM TU3UMHHHT aHUK Kalicu (pakTopliapura acociaHuo
TY3WIUIINHU aWTHO OEPUITHUHT UIMKOHU HYK.

by cuHrapy THU3MMIAQPHMHI YyuypaTaJuraH WKKUTa acoCui
MyaMMOCHHHU alTUO YTUIII MYMKHH: HT TYFPU KeITyBUU ITPELIeICHTIapHU
KUIMPUII Ba TOMWJITAaH €4MMHUHT KeHHYAJIUK aAanTaus KWIMHALIUHU.

[Ipeuenentnapuu Tanna® oJMIIHUHT Oapya  EHJaNIyBIapu
acocusa TMpeneieHT OuilaH Mas3Kyp XolarT ypracujgaru SKUHIHK
JapakacuHH Ym4amHUHT y €ku Oy ycynu €ramu. byHnail Typnaru
VadoBnapaa KaHoaTjaHApiu KiacCUpUKamus €KW OJIIWHIAH auTHO
Oepulll MabIyMOTHIa SPHUILUII YUYyH WIUIA0 YUKapHII 3apyp Oynrax
npeLeieHTIap TYIiamiapu TapKUOWHU aHHMKIa0 OepyBunm Oab3u
MEBEPHUHT COHJIM KUMMaTH XucoOnanaau. byHaait TH3UMHHUHT acoCuid
KaMYUJIUTY TU3UMIIAP SKUHIIMK YIIUOBUHU TAHJIAIIA MY KyHUIIaIUraH
Vy30omumMyanukiap (acocCusnuk) XucoOmaHaau. byHmaH Ttamkapw,
yMyMUi OepuiraniapHyd TaHiaa® onuIAa SKAUHIMKHUHT YMYMHN
MeBEPU TapKAJIMILU XaM acoCCHU3 KypuHaau [2].

Ukkura y3apo kecummaiiguran K, K, cundnap sakuiapunu y3

waura onran E, =1S,,...,S | oObexmnap Tymmamu Gepwiran ne6

m
xucobOnaHaau. TaHIOBHUHT MyMKWH OVnraH oObeKTH /1 Ta Typiu

toudamarn X = {xl,...,x }

. anomaniap (MUKAOpui Ba cudar) Ouinal

TaBcudaHrad 6ynauod, ylapHUHT 5 Tacu untepBasviapaa (I tymnam),
1|+J|=n 3]

Xap Oup cuHOHM TaBcHU}IAIl YYyH TpEAUKATIAp OWJIACHHU
go(S,SO): [p(S,SO)S r] aHUKJaM 1o3uM O6ynanu. By epna ,O(S, SO) -
anomamiap asocuuarn MyMKHH Oyiran o0beKTiap METpUKacH, §, —
1ap Mapkasu Ba »° yHHHT pajinyCH.

Xap 6up cund yuyH kanmaigup R = {p(x, y)} OepuiraH TYTUIaM/IaH
IIaxcuil JTOKal METPMKACHHM aHHKIAm Kepak. Xap oup P\X,V)€ R

n— & rtacu nomunan (J Tymiam) Yagamiaapaa yadaHaa,
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METpUKaHU XUCcOoOall UKKUTa 00CKUYJaH noopar:

1. Cundnaru yerapaBuii 0OBEKTIAp TYIUIAMUHH p(x,y) METpHUKa
Oyitnua KOOWK cudaruaa xucobar.

2. Cunoparn KOOMKJIApHU OOBEKT-3TAJOHJIAp OMJIaH MHUHUMAI
Koruamr Macanacuau edunl. CHHQHWHT MaHTHKUH KOHYHHUSTHHH
aHMKJIOBYM IIAPHUHI MapKa3u KOOMKJIApHM MUHMMAaJ KOIUIaiiiuran
00BEKT-3TaJIOH /1e0 Kapall MyMKHUH.

Merpuka p(x, y)e R oyitvua K, d =1,] cundaru yerapasmuii
o0ObeKIap TyIuaMuau (KoOUK)Hu anuknaiimus. Xap oup S, € K, N E,
Y4yH p(x, y) MeTpUKacH ycuil 0yiinya TapTubiaaHran Sl.0 , Sl.1 yeres
KeTMa-KETIIMKHU Kypamus, Oy epaa S, =S, .

busra Si/, eCK,NE, (CK,=FE,\K,) obbexkr K, cundra
KUPMalJIurad OSHI SIKUH Sl. o0bekT Oepuiran OyncuH. Paanycu
p(S[,Siﬂ) Ba Mapkasd J; Oyaran o0bekT arpodumaru Gapua

=

p(Si’Si, )< p(Sl.,Siﬁ ), t=1p4-1 OObEKTIapHU Y3 HMYUTa ONyBUU
tyrtaman P(S, ) ne6 Genrunaiivus., P(Sl.) nan S, o € {0,...5-1}

KOOWK OOBEKTJIAPUHU aHUKJIAHMU3.
By epna: pls, .S, )= min pls,,s, )

i 2 Mg S,-'eP(S,-) i, 2 Mg

Ko6uxnaru K, NE, obwextnap tymiamunn L,(E,) ne6 6eirn-

naiimus. Xap 6up S, € K, NE, o0bekT ydyH 7, = min p(Sl.,Sp)
s

peKd NE,
paguycuHu Ba Q) = {Sﬂ‘Sﬂ eL, (E0 ), p(Sl., Sﬂ)< ;;.} TYIUIaMUHU
xXucoOnmarmMu3. MuHHMaII KoIljlama {H d(EO )} oOBeKTIap TYTUIAMHU

L d(EO): UQi [IAPTUHU KAaHOATIAHTUPYBUM OWp XWiI (MHHHAMAI)
S;eM, (Ey)
Ky4In 00beKTIap TyIiaMuiaH noopar.

L, (E0 )I[aFI/I xap 6up o6bekTHU MOC paBuiga 1,2,...1, ¢ = |Ld (Eol
HOMepaimMu3 Ba L, (EO ) = {Sl yeer S } ned xucoOmaiimu3. Xap Oup

FIZIKA, MATEMATIKA va INFORMATIKA S




24 MATEMATIKA JOZIBASI

S ek, N E, obbext yuyn Z, = (Zn ’’’’’ z, ) BEKTOPUHU XOCHUJI KHJIAMU3
Ba arap S’ € Q, 6ynca z; =1, akc xonma z; =0.

VYunap tynnamu J ra Kydugard KOWJajdapHU KyJutaimusz. Arap
a,bel |Zb| Ba L,=2Z,VZ, oynca, y xonga s€ ¥, . nam
b yun yuupunaau. bapua yunap ¥3 iynuHu Oupiap COHHM Makcumall
Y >1 oyaran yunap tymiamu ‘¥, W nan 6omananu.

max

Vunap conunu [ (S) ne6 OenrumaiiMus. AITOPUTM KeTMa-KeTIUTH
Kyijarnya:

1) Arap VY, =9 0Oynca, y xonaa S5-iiyngaru OUpUHUM YYHU
tannau (Gomvtannum) s, , F=F=Z ,i=s,] ( )—

2) Arap |F |=|L,(E,) 6¥nca, y xonna yunap ifjminunr kerMa-
KeTIIMTUHM KypcaTunr, } Tymuamaad [ yuunu yuupamms; F=F;
I(s)=1(s)-1-

3) Arapl (S)= 0 6ynca, yxomma ¥,
Ba OMpPUHYM KaJaMra KauTamus.

4) Xwucobmam @ = {|]eV Ba ‘Fij‘—|F|:max¢0} .
Arap © = 6ynca, y xonzga [(s)=I(s)—1 Ba yunHun kagamra ytui.
Axc xonga taHnaimuz (€O F=F; F :vai ; l(s):l(s)+1; Ba
WKKUHYM KaJamra yTHIIL.

5) XapaéuuHr Tyrammu.

MaHTHKUH KOHYHUSTIAPHU TOMHIIHU KypcaTuin yuyH Nel — tect
“opnuii macanamapHu eda onumu’ (“YMeHMe peliarh NpocTeuiine
3aaun’’) MacanacuHu Kypub uukamums. JKamsanma 100 ta x, Ba x,
MUKJIOpUN anmoMatiu oObekmiap Oepunrad. JKaaBangaru oObeKTiap
TEHI UKKUTA CHH(]ra aKpaTUiIraH, KYK paHrJard Ba JIoupa IakiIuIard
oObekTIap OupruHYM CUH(] BaKWILIApU Ba KU3WI paHTard TypTOypUax
makiaara o0beKTIap MKKHUHYM cuH(] Bakuiuiapu. Maskyp macanaHu
OyTyHT'H KyHJa Kapop KaOyJ KWITyBUM TU3UMIIap Oyiinya eTakdu Oynran
ti3uM WizWhy tusumu eda onmaras [4].

JlaH § DJIEMEHTUHU YYUpaMu3
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1-pacm. MkkuTa MaHTUKUM 2-pacm. MkkuTa MaHTUKAN
KOHYHUSTHUHT JacTIIa0Ku KOHYHUSITHUHT YMYMHIA
XOJIaTH. TaBCU(IAHUIIH.

Kypunu® TypubIuKy MacalaHuUHT e4yuMM copja. Xap Oup cuHd
WKKATAa MAHTUKUM KOHYHUST OniaH TaBcuduianaan (YMyMUid Kouaanap
conu 4 ta) [5].

by Macananu rokopuza KEeITUPWITaH TUIlepliapiap épaamuaa
MaHTHUKUH KOHYHUSTIApHH Tonuinaa Yebuiies MeTpukacu Epramusa 4

Ta MPEIUKATHA XUCOOIAIIl €Tapiiu. (p(S ,S,; ) = [,O(S ) ) < 2-5], [ = 1,_4
By epna S =23, S =28, S.=73, S =78.
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BILLIARD MASALASI YECHIMI HAQIDA

N.R. Zaynalov, TATU Samarqand filiali, “Axborot
xavfsizligi” kafedrasi mudiri.

P.F. Nasriddinova, TATU Samarqgand filiali, “Axborot
xavfsizligi” kafedrasi assistenti.

M.A. Yaxyoyev, TATU SF magistranti.

Ushbu maqolada dasturlash bo ‘yicha olimpiadalarda uchraydigan
billiard masalasi ko ‘rib chigilgan. Bunda algoritm C++ dasturlashtilida
amalga oshirilgan. Keltirilgan algoritm tahlili yosh o ‘quvchilarimizda
dasturlash sohasiga qizigish uyg ‘otadi, deb umid qilamiz.

Tayanch so‘zlar: billiard, billiard stoli, shar, billiard stoli
chuqurchasi, burchak, algoritm, C++.

This article discusses the problem of billiards, which occurs in
programming Olympiads. The algorithm is implemented in the C++
programming language. We hope that the analysis of the given algorithm
will arouse interest in the field of programming in our young students.

Key words: billiards, billiard table, ball, billiard table hole, angle,
algorithm, C++.

B oannou cmamve paccmampueaemcs OIUMRUAOHAA 3A0aAya NO
npocpamMmMuposanuro. 30ecv aneopumm peanru3osan Ha sazvike C++.
Ilpusedennwviili ananusz aneopumma 3aunmepecyem Mor00blx Y4auuxcs
3AHUMAMBCA NPOCPAMMUPOBAHUEM.

Knioueevie cnoea: 0Ounvapo, OunvbsApOHwvill CMOA, Wap, JVHKA
ounvbsaponoco cmona, yeon, areopumm, C++.

Jadal sur’atlarda rivojlanayotgan bugungi davrda o‘rta va maxsus
ixtisoslashgan bilim yurtlarida ta’lim olayotgan yoshlarimizning
dasturlash tillarini mukammal bilishlari hayotiy ehtiyojga aylanmoqda.
Darhaqiqat, dasturlash tilini maktab o‘quvchilariga o‘qitishning bir
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qator kechiktirib bo‘lmas masalalari o‘zining zamonaviy yechimini
kutmogqda.

Mahoratli dasturlovchi bo‘lish uchun quyidagi sohalardagi
tayanch bilimlarni egallash lozim: matematika, chet tili, dasturlash
tili, algoritmlashtirish. Bu yerda asosiy diqqat algoritmlashtirishga
qaratilgan. Ko‘pincha algoritmlarga e’tibor berilmasdan, bevosita
dasturni o‘rganish tavsiya etiladi. Natijada algoritmda qo‘llanilgan
g‘oyalar chetda qolib ketadi.

Bu yerda ko‘riladigan masala har tomonlama qiziqarli bo‘lib,
to‘g‘ridan-to‘g‘ri yechimga ega emas. Kuchli dasturlovchilarni
tayyorlashda birinchi navbatda, yoshlikdan ijodiy fikrlash qobiliyatining
poydevorini  yaratish lozim, ikkinchidan, dasturlash tilining
imkoniyatlarini to‘liq o‘rganib olish kerak. Billiard masalasi har xil
variantlarda mavjud bo‘lib, bu yerda keltirilgan varianti dasturlashga
bag‘ishlangan web-saytlarda ko‘p uchraydi.

Masala. Billiard to‘g‘ri to‘rtburchak bo‘lib, tomonlari MxN
(1-rasmga qarang). Bunda M va N —natural sonlar. Birinchi burchakdan
shar 45° gradusli burchak ostida harakatlanadi. Shar tomonlarga urilib
qandaydir chuqurchaga tushadi. Chuqurchalar burchaklarda joylashgan
va ragamlangan. Shar tomonlarga necha marta urilishini va qaysi
chuqurchaga tushishini aniglang.

1 M 5

4 3

I-rasm. Billiard stolining boshlang‘ich holati.
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Yechim. Agar M va N sonlarini bir xil songa ko‘paytirsak yoki
bo‘lsak, unda masalaning yechimi o‘zgarmaydi. Shu bois, M va N sonlari
uchun EKUB qiymatini aniqlab, ularni ushbu songa bo‘lsak, unda
hisoblash jarayonini kamaytirgan bo‘lamiz. Dasturda EKUB (M.,N)
bevosita Evklid algoritmi orqali (ged) funksiyasi bilan aniqlangan.
Hosil bo‘lgan sonlarni m va n deb belgilaymiz. Quyida m = 6 va
n = 5 uchun shar harakatidagi uchta qadam tasvirlangan (2-rasmga
qarang). Agar shar chuqurchaga tushishigacha m tomoniga a marta va
n tomoniga b marta uriladi deb belgilasak, unda sharning chuqurchaga
tushishi uchun quyidagi tenglik bajarilishi kerak bo‘ladi: a*m - ben = 0.

Yuqorida keltirilgan chizmada ushbu qonuniyat yaqqol ko‘zga
tashlanib turibdi. Bu yerda EKUB (m,n) = 1 bo‘lganligi sababli, eng
kichik yechim sifatida a=n va b=m taklif etiladi va bunda EKUB (a,b)
= 1 bo‘ladi. Ammo, shar chuqurchadan harakatni boshlab, chuqurchaga
tushadi, shu bois, jami urishlar soni n+m-2 ga teng bo‘ladi. Pastda
keltirilgan misollarda ushbu formula bajarilishini kuzatish mumkin.

2m-2n
r'_)%

n=5s 2n-m

2-rasm. Sharning harakatlanish trayektoriyasi.

Sharni qaysi chuqurchaga tushishini aniqlash uchun # va m sonlarini
toq va juft holatlarini tahlil qilamiz. Ikkalasi ham juft bo‘lishi mumkin
emas, chunki EKUB (m,n) = 1. Tahlilni quyidagi misollarda bajaramiz
(3-rasmga qarang), masalan, n=2 va m=1 bo‘lIsin.
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4-rasm. n=1 va m=2

_— bo‘lganda sharning
3-rasm. n=2'va m=1 harakatlanish
bo‘lganda sharning harakat- trayektoriyasi.

lanish trayektoriyasi.

5-rasm. n=1 va m=1
bo‘lganda sharning

harakatlanish trayektoriyasi.

Unda shar 4-chuqurchaga tushadi. Agar, n=1 va m=2 bo‘lsa, unda
shar 2-chuqurchaga tushadi (4-rasmga qarang).

Agar, n=1 va m=1 bo‘lsa, unda shar 3-chuqurchaga tushadi
(5-rasmga qarang):

Ushbu g‘oyalar asosida tuzilgan dastur quyidagi ko‘rinishda bo‘ladi:

#include <iostream>

#include <algorithm>

using namespace std;

int main(){

long m,n;

cin>>m>>n;

long g= gcd(m,n);

m/=g; n/=g;

cout<<(n+m-2)<<” “;

1f(n%2==0 and m%?2!=0) cout<<4;

1f(n%2!=0 and m%2!=0) cout<<3;

1f(n%2!=0 and m%?2==0) cout<<2;

return 0; }

E’tibor bering, shar 1-chuqurchaga hech vaqt tushmaydi. Buning
uchun n» va m sonlari juft son bo‘lishi kerak, ammo EKUB ga
bo‘lingandan so‘ng bunday bo‘lishi mumkin emas.
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Shunday qilib, C++ dasturlash tilida keltirilgan billiard masalasi
yechimi har tomonlama o‘rganib chiqilishi, kelgusida dasturchilarga
keng imkoniyatlar yaratib beradi. Shu kabi har ganday masala yechimini
chuqur o‘rganib chiqish tavsiya etiladi.

Foydalanilgan adabiyotlar:
1. Xaldjigitov A.A., Zaynalov N.R., Qarshiyev A.B., Yakubdjanova
D.K. Dasturlashdan misol va masalalar to‘plami. O‘quv qo‘llanma. —
T.: «Mabhalla va oilay» nashriyoti, 2021. — 522 b.
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MAKTAB MATEMATIKA DARSLARIDA O‘RGANILADIGAN
MATNLI MASALALARNI YECHISH MODULI

G.B.Quzmanova, ES.Aktamov, Chirchiq DPU o ‘gituvchilari.
D.Boltayeva, Chirchiq DPU talabasi.

FE.B.Xurramova, Toshkent viloyati Chirchiq shahar

15-IDUM matematika fani o ‘qituvchisi.

Matnli  masalalar  maktab — matematika  kursining  asosiy
tushunchalaridan biri hisoblanadi. Shu sababli umumiy o‘rta ta’lim
maktabi matematika darslaridagi matnli masalalar elementar
matematikaning an’anaviy bo ‘limidir. Matnli masalalar turlari va
ularni yechishning bir necha usullari mavjud. Biz mazkur maqolada
konsentratsiyaga va aralashmaga doir matnli masalalarni yechish
moduli orqali o ‘quvchilarda fikrlash, digqat va kuzatuvchanlik, kichik
tadqiqotlarni mustaqil amalga oshirish ko ‘nikmalarini rivojlantirish
imkonini berishini ko ‘rib chigamiz.

Kalit so‘zlar: maktab, matematika, konsentratsiya, aralashma,
matnli masala, ta’lim-tarbiya, yechish, texnologiya, o‘quvchi, usul,
innovatsiya, o ‘qitish.

Texcmogvle 3a0auu — 00HO U3 OCHOBHBIX NOHAMULL WKOIbHO20 KYPCa
mamemamuru. Ilosmomy mexkcmossvie 3a0auu Ha YPOKAX MAmemamuxu
8 00ue0bpaz0eamenbHOU UKoLe AGIAIOMCA MPAOUYUOHHOU H4ACTMbIO
Hayanvrou mamemamuxu. Cyuecmsyem HecKOIbKO MUno8 meKCmoewix
3a0au4 u cnocobos ux peweHus. B smoii cmamve uepesz Mooynv pewieHus
MEKCMOBLIX 3A0ay HA KOHYEHMPAyuro U CMeueHue Mbl NO360MUM
VUQWUMCA pA38UBams MulidleHue, GHUMAHue U HAOI00amenbHOCmy,
CamocmosmenbHoe 8blNOIHeHUe HeDOTLUUX UCCTe008AHUL, UX HABBIKU.

Knrwouesvie cnosa: wkona, mamemamuxa, KOHYeHmMpayus, MAaxc,
mekcmogas 3adaua, 06pazoeamue, peuieHue, MeXHON02Us, YYEHUK,
Memoo, UHHO8AYUU, 00YYeHUe.
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Text problems are one of the basic concepts of the school
mathematics course. Therefore, text tasks in mathematics lessons in
a secondary school are a traditional part of elementary mathematics.
There are several types of text problems and ways to solve them. In this
article, through the module for solving text problems for concentration
and mixing, we will allow students to develop thinking, attention and
observation, independent performance of small studies, their skills.

Key words: school, mathematics, concentration, mix, word problem,
education, solution, technology, student, method, innovation, learning.

Respublikamizda hozirgi paytda umumiy o‘rta ta’limni
modernizatsiyalash, professional kadrlarni tayyorlash, moddiy-texnika
bazasini mustahkamlash orqali yoshlarga ta’lim-tarbiya berish hamda
maktab matematika darslarida matnli masalalarni turli ko‘rinishlarda
yechish uslublarini innovatsion takomillashtirish yo‘llarini ishlab
chiqishga doir chora-tadbirlar amalga oshirilmoqda. Xalq ta’limi
tizimini 2030-yilgacha rivojlantirish konsepsiyasida “o‘qitish usullarini
takomillashtirish, ta’lim-tarbiya jarayoniga individuallashtirish
tamoyillarini bosqichma-bosqich tatbiq etish, muqobil yondashuvlarni
o‘rganishga va ilmiy asoslashga yo‘naltirilgan amaliy xarakterdagi
ilmiy izlanishlarni rivojlantirish, zamonaviy ta’lim texnalogiyalaridan
foydalanishni kengaytirish» [1] kabi ustuvor vazifalar belgilangan.
Mazkur vazifalarni amalga oshirish, jumladan, Uchinchi Renessans
jarayonida umumiy o‘rta ta’limni innovatsion rivojlantirish, ta’lim
sifatiga erishish va ta’lim oluvchilarning bilimdonlik darajasini xalqara
talablarga yetkazishda matematika fanidan mantli masalalarni yechish
uslublarini innovatsion takomillashtirish bo‘yicha chora-tadbirlar
muhim ahamiyat kasb etmoqda.

Matnli masalalarda amalyotda olingan vaziyatlar haqida so‘z
ketadi. Ular nafaqat tenglamalar va ularning sistemalarini yechish
ko‘nikmalarini, balki matematik mutanosibliklar yordamida hayotiy
hodisalarni tasvirlash ko‘nikmasini tekshirish imkonini beradi.
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Maktab matematika kursida matnli masalalar quyidagi
ko‘rinishlarga ajratilgan: “Harakatga doir”, “Ishga doir”, “Foizga
doir”, “Konsentratsiyaga doir”, “progressiyaga doir”, “Iqtisodiy
mazmundagi”, “kombinatorikaga doir” masalalardir. Biz ushbu
maqolada konsentratsiya va aralashmaga doir matnli masalalarni
yechish usullarini keltirib o‘tamiz.

Bu turdagi masalalar sanoatda, tibbiyotda va kundalik turmushda
ham bir necha elementlardan muayyan proporsiyali qorishma,
aralashma tayyorlash natijasida tug‘iladi. Masalan, qurilishda qum va
sement qorishmasi, xamir tayyorlanayotganida suv va tuz, tibbiyotda
suv va spirt aralashmasini tayyorlash hamda ular shunchaki aralashma
emas, balki ularning miqdori muayyan proporsiyada bo‘lishi kerak.
Shunday amaliy masalalarni yechish jarayonida asosiy tushuncha
“konsentratsiya” hisoblanadi.

Suvga tuz tashlasak, muayyan vaqt o‘tgach tuz donalari suvda
erib, tuzning suvli eritmasi paydo bo‘ladi. Agar tuz massasi eritma
massasining 11 %ini tashkil qilsa, u 11 %li eritma yoki konsentratsiyasi
11 % bo‘lgan eritma deb ataladi. Masalalarni yechish quyidagi
tushunchalarni aniqlashtirishga asoslangan:

—moddaning aralashma massali konsentratsiyasi;

—moddaning aralashmadagi foizli konsentratsiyasi;

— moddaning aralashmadagi hajmli konsentratsiyasi;

—moddaning hajmli foizli konsentratsiyasi.

Quyidagi holatlarni doim nazarda tutish lozim:

1. Qaralayotgan barcha aralashmalar (qorishma, qotishma) bir jinsli.

2. Sig‘im birligi sifatidagi litr va massa birligi bir-biridan
farqlanmaydi.

3. Qorishmakomponentlari o‘rtasida kimyoviy vaboshqa reaksiyalar
mavjud emas.

1-masala. Yangi uzilgan meva 85% suvdan iborat. 600 kg shunday
mevani quritishda 400 kg suv bug‘langan bo‘lsa, quritilgan mevani
necha foizini suv tashkil etadi?
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Yechish: m va p mevaning umumiy massasi va uning tarkibidagi
suvning protsentli miqdori, Am esa bug‘lantirilgan suv massasi bo‘lsin.
Quritilgan meva tarkibidagi qolgan suvning protsentli miqdorini ¢ bilan
m-p
100
miqdorda suv bo‘ladi. Mevaning suvdan “ajratilgan” qismi massasi

m— % ga teng. Bu quritilgan meva massasi m — Am ning 100 — g

m-p _ (m—Am)-(lOO—q)
100 100

ifodalanadi. Oxirgi tenglikdan noma’lum ¢ ni quyidagicha aniqlaymiz:

belgilaymiz. Masalada g noma’lum. Yangi yig‘ilgan mevada

foizini tashkil etadi. Bu esa m— tenglikda

Ushbu hosil bo‘lgan formula qo‘yilgan masalani umumiy tarzda

yechish formulasidir. Masala shartiga ko‘ra, berilganlarni yozib olamiz.

Berilgan. Kerakli
m = 600 kg formulalar:
Am = 400 kg _ mp —100Am
»=85% m—Am

qg="?

Yechish: f Javob:
quritilgan

mp —100Am h
=T A mevaning 55%
600-85% — 400-100% ini suv tashkil
= — 0, . .
T e0_40  F qiladi.

2-masala. 28 kg 16% li tuzli eritmadan 14% li tuzli eritma hosil qilish

uchun unga necha litr chuchuk suv quyish kerak?
Yechish: Masalada eritmaning massasi m, konsentratsiyasi p,
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qo‘shiladigan chuchuk suvning massasi , chuchuk suv qo‘shilganidan
keyingi konsentratsiyasi q deb belgilaymiz va dastlabki eritmadagi tuz
miqdori ga teng bo‘ladi. Unda chuchuk suv qo‘shilganidan keyingi
massa bo‘lsin, eritmaning tarkibidagi tuz massasi eritmaning q foizini
tashkil etadi. Bundan quyidagi ifodani chiqaramiz:

Ushbu ifodani soddalashtirsak, hosil bo‘ladi. U holda, masala
yechimini hosil bo‘lgan formuladan foydalanib topamiz.

)
(" Berilgan. Kerakli
m=28kg formulalar:
»=16% R
™ q
q=14%
Am =7
s | Y,
<
= Yechish: \ Javob:
s’ Am:@.m: Am:4kg
;/ 0/ _ 140
:w%:“
\_ ° Y, D

Endi ikki eritmadan uchinchi eritmani tayyorlashga doir masalalarni
tahlil gilamiz.

3-masala. Agar 8 foizli 4 kg eritmani 6 foizli 3 kg eritmaga
aralashtirilsa, necha foizli eritma hosil bo‘ladi?

Yechish: Berilgan masalani quyidagi tartibda yechishni amalga
oshiramiz. Dastlab birinchi eritmaning massasini m, konsentratsiyasini
p, ikkinchisinikini 72 va g bilan belgilaymiz. Tkkala aralashmadan hosil

bo‘lgan eritmaning massasini 72 + 7 va undagi tuz miqdorini topish

uchun birinchi eritmadagi tuz miqdorini ”" 2 ga, ikkinchi eritmadagi

tuz miqdorini % ning yig‘indisiga %t)nq teng bo‘ladi. Endi
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esa massasi " P T4 o3 teng bo‘lgan tuz massasi m +n ga teng
100
bo‘lgan eritmaning necha foizini tashkil etishini topishimiz kerak. Unda

ikki eritmani aralashtirishdan hosil bo‘lgan eritmaning kansentratsiyasini

7 deb belgilab, r=—100 _mprng ni
m+n m+n m+n

hosil gilamiz [2].

Xulosa qilib aytganda, umumiy o‘rta ta’lim maktablari matematika
darslarida matnli masalalar muhim o‘rin egallaydi. Matnli masalalarning
tasnifi bilan ko‘plab olimlar shug‘ullanganlar. Quyida maktab
matematika kursida o‘rgatiladigan matnli masalalarning ko‘rinishlari,
turlari, nazariy va amaliy xususiyatlarini ham matematik tilda talqin
qilib berganlar. Umumiy o‘rta ta’lim maktab o‘quvchilariga matematika
darslarida mantli masalalarni yechishda tenglamalarning o‘rni ularning
nazariy xususiyatlariga doir metodik tavsiyalar hamda o‘quvchilarni
matematikani o‘qitishda masalalarning ma’naviy, tarbiyaviy va
rivojlantiruvchi ahamiyati, yechishning bir necha uslublari orasidan
ongli ravishda eng qulayini tanlagan holda masalalarning optimal
yechimlari innovatsion yondashuvlar bilan boyitilgan holda ishlab
chiqish asosiy vazifalarimizdan biridir.

Foydalanilgan adabiyotlar:

1. O‘zbekiston Respublikasi Prezidentining 2019-yil 29-apreldagi
“O‘zbekiston Respublikasi xalq ta’limi tizimini 2030-yilgacha
rivojlantirish  konsepsiyasini tasdiqlash to‘g‘risida”gi PF-5712-
son Farmoni. — Qonun hujjatlari ma’lumotlari milliy bazasi,
06/19/5712/3034-son, 29.04.2019 y.

2. Yodaki hisob arifmetikasi [Matn] / Sh. Davron. Toshkent:
“Akadem nashr” NMM, 2016.
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ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

AXBOROT TA’LIM MUHITI O‘QUV-ILMIY
RESURSLARINI YARATISH MAZMUNI

S.X. Dottoyev, TDPU “Informatika va uni o ‘qitish metodikasi”
kafedrasi o ‘qituvchisi.

Magolada ta’lim jarayonlarining axborot ta’lim muhiti o ‘quv-ilmiy
resurslari tarkibi, mazmuni hamda uni yaratish imkoniyatlari xususida
so ‘z yuritilgan. Shuningdek, o‘quv-ilmiy resurslar yordamida ta’lim
sifatini oshirish va uzluksiz ta’lim olish imkoniyatlari ochib berilgan.

Kalit so‘zlar: axborot-metodik ta’minot, portal texnologiyalari,
elektron hujjat almashuv tizimi, moliya-kadr tizimi, to‘lov kontrakt
hisobini yuritish tizimi, o ‘quv-ilmiy resurslar, elektron dekanat tizimi.

Jannas cmamus paccmampusaem 60npocsl CMpYyKnype, COOePICAHULL
U 803MONCHOCMAX CO30AHUSL 0OPA308AMENbHBIX U HAYYHBIX PECYPCos
UHGopmMayuoHHo-0bpazoeamenbHoOU cpedvl 0OPA308AMENbHBIX
npoyeccos. Taxoice GvlsiGLEHbL BO3MONCHOCIIU NOBLIUEHUSL KA4eCmEd
006pa308aHUs U NOTYYEHUS HENPEPLIBHO20 00PA308AHUSA C NOMOUWBIO
00pPA306AMENLHBIX U HAYYHBIX PECYPCO8.

Knwueswie cnosa: ungopmayuonno-memoouueckue obecneueHue,
nopmanvHvle MexHOoN02UU, ITeKMPOHHASA cucmema oomMena
OOKYMeHmamu, Kaopoeou Cucmemsl, cucmema niamedxicei no
KOHmMpakmam, oopaszosamenvHbvle U HAYUHbIE pecypcyl, cucmema
INEKMPOHHBIN OEKAHAM.

This article examines the structure, content, and possibilities of
creating the educational and scientific resources of the information
educational environment of educational processes. Also, the possibilities
of improving the quality of education and obtaining continuous education
with the help of educational and scientific resources have been revealed.
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Key words: information and methodological support, portal
technologies, electronic document exchange system, personnel system,
contract payment system, educational and scientific resources, electronic
dean’s office system.

Mamlakatimizda ham davr talabidan kelib chiqib, barcha sohalarga
zamonaviy texnologiyalarni joriy etishga alohida e’tibor garatilmoqda.
Ragamli O‘zbekiston — 2030 dasturini joriy etish maqsadida ko‘plab
oliy ta’lim muassasalariga ta’lim jarayonini avtomatlashtirish vazifalari
qo‘yilmoqda.

Ta’lim jarayonini raqamlashtirishning ustuvor yo‘nalishlaridan
biri bu telekommunikatsiya, tarmoq mubhiti, axborot va dasturiy
ta’minot, o‘quv ma’lumotlar bazasi, elektron kutubxonalar, elektron
o‘quv nashrlari, multimedia mahsulotlari, turli axborot almashinuvini
avtomatlashtiruvchi tizimlar va boshqalarni birlashtirgan oliy ta’lim
muassasasining axborot ta’lim mubhitini yaratish uchun axborot
texnologiyalarini keng joriy etishdir.

Oliy ta’lim muassasalari zamonaviy ma’noda ta’lim xizmatlarini
ko‘rsatadigan, ilmiy tadqiqotlar olib boradigan va mutaxassislar
malakasini oshirishni ta’minlaydigan o‘quv va ilmiy ishlab chiqarish
majmuasidir. Oliy ta’lim muassasalarining rivojlanishidagi asosiy
manbalardan biri bu axborotdir, chunki bu strategik maqgsad va
vazifalarni belgilash, ochilgan imkoniyatlardan foydalanish, ma’lumotli
va o‘z vaqtida boshqaruv qarorlarini qabul qilish, bo‘limlarning
harakatlarini muvofiqlashtirish, ularning sa’y-harakatlarini umumiy
strategik magsadlarga yo‘naltirishdir. Oliy ta’lim muassasalarida o‘quv
jarayonini tashkil etish va boshgarish uchun axborot texnologiyalaridan
foydalanish global kompyuter tarmogqlarida joylashgan axborot
manbalarini zudlik bilan taqdim etish, o‘quv jarayoni haqida ma’lumot
to‘plash, o‘quv jarayonining barcha bosqichlarida har bir talabaning
bilimini oshirish, o‘qitish sifatini doimiy ravishda kuzatib borish va
boshqa imkoniyatlarni beradi.
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Jahon amaliyoti shuni ko‘rsatadiki, axborotlashtirish sohasida
ikki xil mazmunli ko‘rsatmalar mavjud. Birinchi tur — bu axborot-
kommunikatsiya texnologiyalari (AKT) orqali ta’limdan foydalanish
imkoniyatlarini kengaytirish. Ikkinchi tur mustaqil ta’lim rolini
kuchaytirish, yangi AKTlarni o‘zlashtirish va qo‘shimcha ta’lim
resurslaridan foydalanish orqali ta’lim sifatini o‘zgartirishga qaratilgan.
Xususan, axborot ta’lim muhitini yaratish va ulardan foydalanish
ko‘rsatilgan ko‘rsatmalarga erishishga imkon beradi.

O‘quv materialini o°zlashtirish modeli uning ta’lim elementlarini va
ular orasidagi mantiqiy alogalarni o‘rganish ketma-ketligini belgilaydi.
Ta’limiy axborot resurslarining zarur sifatiga, zamonaviy psixologiya,
pedagogika, ergonomika, informatika va boshqga fanlarning ilmiy va
amaliy yutuqlarini inobatga olgan holda erishish mumkin.

Axborot ta’lim mubhiti o‘quv ilmiy resurslari o‘quv materialining
tuzilishi algoritmlash nazariyasi yoki aqliy harakatlarning bosqichma-
bosqich shakllanishi va agar kerak bo‘lsa, ilgari o‘rganilgan materialni
eslatuvchi assotsiativ-refleks nazariyasiga asoslanishi lozim.

O‘quv-ilmiy resurslarni taqdim etishda quyidagilarga alohida e’tibor
qaratmoq kerak:

e clektron o‘quv qo‘llanmalari mazmunan shunday tuzilgan
bo‘lishi kerakki, ulardan qo‘shimcha o‘quv axborotlarini olish uchun
talaba aslo giynalmasligi kerak;

e 0°‘quv materiallari tarkibiy tuzilmasini shakllantirishda modul
tizimidan foydalanishning magsadga muvofiqligi;

e mustaqil ta’limni tashkil etish va o‘quv materiallarini o‘rganish
bo‘yicha to‘liq yo‘rignoma keltirilgan bo‘lishi;

e nazorat topshiriqlari, 0‘z-o0°zini tekshirish savollari va javoblari,
mashq qildiruvchi topshiriglarning bo‘lishi.

Elektron shakldagi o‘quv-ilmiy resurslar eng oddiy holda nashr
o‘quv materiallarining elektron varianti ko‘rinishida bo‘ladi. Ammo
elektron shakldagi darsliklar kompyuter xotirasida yoki boshqa tashqi
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magnit eltuvchida qulay saqlanish, tezkor o‘zgartirish imkoniyatining
mavjudligi bilan ajralib turadi.

Zamonaviy axborot texnologiyalari muhitida o‘quv-ilmiy resurslar
tarkibiga elektron o‘quv darsliklari (AutoPlay, Articulate), elektron
tagdimotlar (power point, prezi); kompyuter multimediali o‘rgatuvchi
tizimlar (iSpring, Potato, MyTestX va b.); audio o‘quv-axborot
materiallari; video o‘quv-axborot materiallari (Camtasia Studio, Ocam,
BandiCam va b.); virtual laboratoriya ishlari (Phet, Yenka ilovalari);
trenajyorlar (Flash va b.); ma’lumotlar va bilimlar bazasi; elektron
kutubxonalar kiradi.

1Spring Suite asbob uskunalari orqali (QuizMaker, iSpring Visuals,
iSpring DialogTrainer) elektron darsliklar, video ma’ruzalar, QuizMaker
orqali elektron nazorat testlari, so‘rovnomalar, iSpring DialogTrainer —
tarmoqlangan dialogli elektron kurslarni va onlayn-perezentatsiyalarni
yaratish imkoniyatini beradi. Dastur orqali foydalanuvchi Flash-
roliklar va YouTube-video resurslarni Power Point tagdimot slaydlariga
joylashtirish imkoniyatini beradi. Yaratilayotgan elektron kursga audio
va video fayllarni qo‘shish, audio va videolarni yozish, taqdimot
slaydlari bilan sinxronizatsiyalash, elektron kursning har xil pleyerlarini
tanlash va tahrirlash, SCORM va TinCan standartlarida chop etish,
.mp4 videoformatida eksport qilish imkoniyatlarini beradi. Shu bilan bir
qatorda, iSpring Visuals orqali 3D kitoblar, vaqt shkalasi, glossariylar
yaratish imkoniyati ham mavjud.

Video o‘quv-axborot materiallarini yaratishda bir qator jarayonlarni
bajarish kerak, jumladan, ta’lim sohasini tanlash va zarur fanlarni
tahlil qilish, videodarslar yozishga mo‘ljallangan dasturlar orasidan
eng yaxshisini tanlash, videodarslarni yozish hamda montaj qilish va
boshqalardan iborat. Videodarslar yozadigan dasturlar bir nechtadir.
Ulardan Webineria, UltraVNC Screen Recorder, Captivate, BB
Flashback Express, Camtasia Studio, Jing kabilarni alohida ajratib
ko‘rsatish mumkin. Ular kompyuter ekranidagi harakatlar, mikrofondan
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ovozlarni yozadi hamda kompyuterlar tushunadigan video fayllar
formatiga o‘girib beradi. Bu vositalardan Camtasia Studio dasturi
o‘zining interfeysi, juda ko‘plab formatlari, video fayllarga turli xil
belgilar va izohlar qo‘yilishi, darslarga menyular hosil qilinishi bilan
ajralib turadi, shuningdek, bu dastur yordamida audio fayllarni ham
yaratish mumkin. Dars yozish davomida ekranning kerakli joyini
alohida ajratib ko‘rsatish imkoni ham mavjud. Ana shu afzalliklari
tufayli videodarslar yozuvchi dastur sifatida Camtasia Studio alohida
o‘rin egallaydi.

Camtasia Studio — ajoyib utilita dasturlardan biri bo‘lib, uning
yordamida ekrandagi tasvir va harakatlarni yozib olish va uni turli
xildagi kengaytmalarda kompyuter xotirasida saqlash mumkin.
Bundan tashqari yozib olingan videoni tahrirlash va maxsus pleyerlar
yordamida namoyish etishni ta’minlash mumkin. Dastur ekranning
istalgan qismidagi harakatlarni va tovushni, odatda, AVI standartida
saqlashi mumkin. Ushbu dastur yordamida yaratilgan video hujjatlarni
quyida keltirilgan kengaytmalarni qo‘llab-quvvatlovchi dasturlarga
eksport qilish mumkin: - AVI, SWF, FLV, MOV, WMV, RM, GIF,
CAMV. Bundan tashqari istalgan video asosida exe-faylni, ya’ni pleyeri
o‘zida joylashgan hujjatga kompilyatsiya qilish imkoni mavjud. Qator
effektlar va qo‘shimcha imkoniyatlar masofaviy ta’limda foydalanish
imkonini beradigan fayllarni yaratish, dasturning oddiy interfeysi orqali
foydalanuvchiga tushunarli amallar bilan taklif etiladi.

Elektron ta’lim  muhitida virtual laboratoriya  ishlarini
tashkillashtirishning o‘ziga xos muammolari mavjud. Aynan bu
muammolarni virtual laboratoriya ishlaridan foydalangan holda
tashkillashtirish mumkin.

Virtual laboratoriya ishlaridan foydalanish jarayonida talabalar
ma’ruza vaqtida o‘rgangan nazariy bilimlarini virtual muhitda bo‘lsada
hayotga tadbiq qiladilar. Ushbu tadqiqotlar jarayonida bilimlarini yanada
mustahkamlash bilan bir qatorda fanning rivojlanishiga bevosita hissa
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qo‘shadilar. Bundan tashqari virtual laboratoriya ishlarining ham yanada
rivojlanishiga, yanada haqiqiy hayotiy tadqiqotlarga yaqin natijalar
beradigan darajaga chigarishda o‘z hissalarini qo‘shishlari mumkin.
Bu 0°z o‘rnida talabalarni faqatgina “tinglovchi” vazifasida qolmasdan,
bevosita ilmiy-tadqiqot ishlarida qatnashuvchilarga aylantiradi. Bu esa
0°‘z navbatida talabalarda o‘qish va tadqiqotlarga bo‘lgan qiziqishlarini
yanada ortishiga olib keladi.

Hozirgi fan-texnikaning katta sur’atlarda rivojlanishi real-hayotiy
tadqiqot uskunalarini ushbu rivojlanish bilan bir qatorda ketishida
qiyinchilik tug‘diradi. Shuning uchun bugungikunda virtual laboratoriya
ishlaridan foydalanish yaxshi natijalar bermoqda. Ana shunday virtual
laboratoriya ishlarini yaratish imkonini beruvchi dasturiy ta’minotlardan
biri bu Crocodile kompaniyasining dasturiy ta’minotlaridir. Bugungi
kunda Crocodile kompaniyasining dasturiy ta’minotlari Yenka nomi
ostida ishlab chiqilmoqda.

Shuningdek, amaliy va laboratoriya mashg‘ulotlarini tashkil etish
jarayonlarida tayyor virtual laboratoriya ishlaridan foydalanish ham
katta samara beradi. Nobel mukofotining laureati, fizik K.Viman
tomonidan «Physics Education Technology» (PHET) sayti yaratilgan
(https://phet.colorado.edu/). PHET saytida har xil mavzularga oid 360
mln. ga yaqin virtual laboratoriyalar mavjud bo‘lib, ular Java, Flash
va HTMLS5 formatlarida yaratilgan. PHET saytida tagdim etilayotgan
virtual laboratoriyalardan ochiq manba (Open Sourse) sifatida,
xohlagancha foydalanish mumkin. Bu dastur davlat ta’lim standartlariga
va o‘quv muassasalarida qo‘llanilayotgan adabiyotlarga mos kelganligi
bilan muhim pedagogik qurol hisoblanadi.

Ta’lim jarayonlarini axborot-metodik ta’minotini amalga oshiruvchi
o‘quv-ilmiy resurslarning ta’limda qo‘llanilishi: o‘qitish jarayonini
individuallashtirish va differensiyalash; teskari aloga bilan o‘quv
faoliyatinazoratiniolibborish; 0‘z-0‘zininazoratqilish; 0‘quvmaterialini
o‘zlashtirish jarayonida mashq qilish va mustaqil tayyorgarlikni
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tashkil etish; o‘quv vaqtini tejash; o‘quv axborotlarni kompyuter
orqali vizuallashtirish; kompyuterda laboratoriya mashgulotlarini
bajarish; axborot ma’lumotlar bazasini yaratish va undan foydalanish;
o‘qishga qiziqishni orttirish; o‘quvchini o‘quv materialini o‘zlashtirish
strategiyasi bilan qurollantirish; fikrlashni rivojlantirish; optimal
qaror qabul qilish malakasini shakllantirish; ta’lim oluvchida axborot
madaniyatini shakllantirish kabi imkoniyatlarni beradi.
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BYJIAKAK ®U3UKA YKUTYBYNJIAPUHUHT MAHTUKHUM
KOMIETEHTIMJINTUHA PUBOXJIAHTUPHUIL A
MAHTHUK KOHYHJIAPUHU KYJLIALI

I'b.Hadghacoea, I v1/]V “Duzuxa” xagedpacu yxumyesuucu.

Yoy maxonaoa dynasxcax ¢uzuka yxumysuunapunune Manmuxuil
KOMNEeMeHMAUNUSUHU PUBOIHCTIAHMUPULLOA MAHIMUK, KOHVHAAPUHU KYTIAUL
ypeanunaou. Qusuxanu yKumuwioa maiaoaiap yKy8 (aonusmurune
bapua acocuti mypiapuoa.: aHeu Mas3yHu ypeaHuuiod, YHu maxpopiauiod,
MYAMMONAPHU XAl KUAUWOA 64 1aO0paAmopusi UMAapUHU 6axcapuiioa
MAHMUK, KOHYHIAPUOAaH Gatioananuus 3apypamu acoCiaHou.

Kanum cysznap: manmuguii Komnemenm, pugodCiaHmupuiL,
aunomesa, 3apsio, Kammux KpUCMaiiu, MAHmMuxK KOHYHIAPU.

B 0annoii cmamee 6yoem uzyueno npumeneHue 3aKOHO8 JIOSUKU
8 DpaA3BUMUU  JNO2UHECKOU KOMNEMEeHmHOCMU OyOywux yuumeneu
Qusuxu. Ilpu npenooasanuu huzuxu HeoOXOOUMOCMb UCNONb30BAHUS
VUAUWUMUCS 3AKOHO8 I02UKU OblId 0O0CHOBAHA 80 BCEX OCHOBHBIX BUOAX
VUeOHOU 0esimeNbHOCMU: NPU U3VHYeHUU HOBOU MeMbl, ee NOSMOPeHUl,
peuteHul 3a0a4 U 8bINOIHEHUU 1AO0PAMOPHBIX pabom.

Knwouesvie cnosa: nozuueckas KOMNemMeHMHOCMb, pazeumue,
aunomesa, 3apsio, meepowvlil KpUCmaii, 3aKOHbl T0SUKU.

This article will study the application of the laws of logic in the
development of logical competence of future physics teachers. When
teaching physics, the need for students to use the laws of logic was
Justified in all the main types of educational activities: when studying
a new topic, repeating it, solving problems and performing laboratory
work.

Key words: logical competence, development, hypothesis, charge,
solid crystal, laws of logic.

=
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I'b.Hagacosa. Bynasxcax usuka YKUMyuuiapuHuHe MAaHmuKuil KoMmemenmuuIuils
PUBOIHCIAHMUPUUMLOA MAHMUK, KOHYHIAPUHU KYTLAUL

Xo3upaa ¢u3uKa WIMAHU TapakKUi 3TTUpuUIIra 6yiaraH 3bTHOOD
KyHJIaH-KyHTa opTHO Oopaérranymru TyQaiiian ynap Xakuaara Hazapui
TylIyHYaJapHU sIHa/la PUBOKIIAHTUPHIIL Ba KeJa)kaK aBjIo/ra camapaliu
eTKa3ul, pu3uKa GpaHMHU YKUTHITHUHT KOMIIETEHIUSBUHI EHanryBIap
OpKaJli MyCTaxKamJiall Y4yH MyXHM HIMHK-aMalIuid axaMusT KacO
Taau. MaHTUKUII KOMIETEHTIMK JapakaCUHHU OUIMPHUILI J0J13ap0
Macajara ainanu6 O6opmokaa. @uU3MKaHU YKUTULOIHUHT 1013ap0
myammodnapu M. [xopaes, K. Typcyameros, C.Kaxxopos, M.Kyp6oHoB,
X.XK¥paeB cuHrapu OIMMIAPHUHT TAIKUKOTIApHIA ¥3 aKCUHU TONTaH,
KOMIETEHTJIUK, KOMIIETEHIIMSTIApHU IAK/UIAHTUPHUILTA HYHATTUPUITaH
TabJIUM TEXHOJOTHSAIAPH XaMJa YJIapHHUHT MaKJIAHTaHJIHK
MOHUTOPUHTHUTA OUJI MYyJOXa3alap, MAaHTUKUI-UIMUN TapaKkKypuHU
PUBOXJIAHTUPHUIIIA KOMIIETEHUIMIAD TU3UMHUHH IIAKIUIAHTUPUIL,
0axoJam MeTo/Tapy Ba TMAarHOCTUKACH TH3UMHHN TaKOMUJITAII THPHUIIT
Macananapu H.A.Mycnumos, Y.M.Unostos, XK.3.Ycapos, FO.M.Acaznos,
H.II.Typaues, b.C.AGaynnaeBasap TOMOHHIAH MJIMUA TaJKUH
KUJIMHTaH.

Masbaymku, ¢gopMan MAHTUKHUHT aCOCUN KOHYHIJIApU — alHUSAT
KOHYHH, 3UIUAT KOHYHH, UICTUCHO KWJIMHTaH YYUHUHYH KOHYH, €TapiIu
cabab koHyHu MaBxyq [1].

AWHUAT KOHYHU: MyaiisiH (ukprnam skapaéHuaa xap Oup TylryH4da
Ba XyKM y37apu Onian Oup Xu1 O Kepak.

Ym0y KoHyHra kypa, OuTTa Myaoxasa Joupacuaarid GUKp MaB3ycu
y3rapumicu3 Koaumu kepak. KonyH ¢ukpnam xapaéuuna 6apua
TyIIyHYaJap Ba XyKMJIap HOQHUKJIMK Ba HOAHUKJIMKIAH TallKapH aHUK
Oy Ba Oup GpukpHH OomIKacu OuaH, OMTTa XyKMHH OOIITKACH OMJIaH
aNMaIITUPMACITUTUHY Tanad Kuiaau [2].

bup xapamina, naeHTH(UKAIMS KOHYHHIArd Tajad aHWK Ba XKyla
cogna kypunanu. bupok, Oup katop cababmapra kypa, Oy commainuk
annamuu. bynnaii cababnapra TMi Ba HYTK XOAMCAJApUHHUHI KaTTa
KaTimamu Kupajau. Talky TOMOHAaH OUp XU OF3aKU KOHCTPYKITHsIIAp
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TYpJIM XMJI TapKUOra sra OYIuIM MyMKHH Ba aKCUHYa, OMp XU QUKD
Typau Wynnap 6uian upoJanaHuIId MyMKHH.

Typau Xun XyKMJIapHU aHMKJIALI 3HT KEHI' TapKaJraH MaHTUKUN
xatonapaaH oupuaup. by XarOHUHT MOXMATH ITyHJaKH, Oy XyKM YpHUTA
Ba YHMHT HUKOOW OCTHIa OOIIKacW WIUIaTWiIagu. byHnan tamkapw,
Oy aIMalITHPUII XaM OHICU3, XaM KacJAaH OYIMIIN MyMKHH. XyKM
Ba TYIIYHYaJApHU aJIMAIITHPHUIN TaBCU() MAaB3yCHHH aJIMAIITUPUIIHUA
aHTJIaTaJIH.

TabnuMm xkapaéHuja Tanadbanap acocad Tabpu(IapHUHT MAHTUKUN
TY3WIUIIN OWJIaH TaHWIIMaiaumap, ynap ¢axkar aHuk TabpudiapHu,
KOHyHJIapHH €nnaimmiap. Ba arap tamabda tavpudma Oupop HapcaHu
yHyTCa, Y OAJMI MaHTUKHUH (QUKpIalml OpKaJu yHYTHJITaHJIApHU
TUKJIal ONIMAiIM, YyHKH Y TabpUGIAPHUHT TY3WIMIIMHU OWIMaiiau,
yIIapHU KypuIIl KounanapuHu Ounmaiiau. LIyHWHT y9yH KOHYH,
TabpU(PHU MAKIJIAHTHUPUILJA XYKM Ba TYIIyHYaJapHU TYLIyHUII,
Tabpu@ra, KOHyHra KHpUTHITaH Cy3lap Ba HOOpaTapHUHT MabHOCHHH
AaHUKJIAMTHPUII, 0ab3u PU3UK aTaMallapHU OomKajlapu OuIaH
aJIMaIITUPULI €KU yrap/aH 6ab3u cy3nap Eku nOopasapHH 010 Taluianl
Oyitnua unutapau Oa)kapuiI Kepak.

Mucos. DpUIIHMHT COJMIITHPMA HCCUKJINTH Tabpupu aapcraa
O6epunanu. bynna tanabanapra Kyitunaru Bazudanap oepunanu:

1) “Dpum HykTacuma”’ HOOpAaCHHU KOJJIUPHHT Ba TabPUPHUHT
MabHOCH ¥3rapraHiuruHy Kypud YMKUHT;

2) tavpud THKIAHAAW. DHIAM OU3 “KATTUK KPUCTAIN CY3IapUHU
Tanuiad, TabpUHIHT MABHOCH DH/IH Y3rapraHiIuTruHU Xal KWITHIITHMA3
KEepak;

3) tabpud sHa THKIaHAaTU. “UccUKIUMK MUKIOpU’ HOOpacHHU
“aHeprusi MUKIOpU~ cy3napu OwiaH aJMamThpuil Ba OyHJal
JIMAIITUPULI MyMKUHJIUTHHYU aHUKJIAI Bazudacu 6epuiiaau.

Kapama-kapmmiuk KOHyHM (KyIMHYa Kapama-KapIIMJIUK KOHYHHU
ne6 aranaau). Mkku Kapama-kapuiy Takiaug Oup BaKTHUHI y3uJa Ba
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LB.Hagacosa. bBynasxcax uszuxa YKumyeuunapunune Manmukutl KOMNnemeHmuunueunyy
PUBONCTIAHMUPUULOA MAHIMUK KOHVHAADUHU KVIIAUL

O6up xua MyHocabaraa OYNIUIIM MyMKUH 3Mac. YOy KOHyHra Kypa,
WKKHTa 0a€HOT OMp BaKTHHHT y3uJa TYFpH OYJIHIIN MyMKHH 3Mac,
yaapaaH Oupy HUMaHUAUP TACOUKJIANANM, UKKUHYUCH 3Ca XYIIU LIy
HapCaHW UHKOP ATAJIH.

3unauAT KOHYHM (UKD IOPUTHIN >Kapa€HMJA 3UJ Tamjapra Wy
KYHUIMACIUTUHU Tanad Kuiaaau. Ymly KOHYHJAH OHIVIM paBUIIIA
doiinananuim ¢akmiap Ba XOAUCATAPHU TYIIYHTHUPHUIIAATH Kapama-
KapIIWIMKIAPHU aHUKJIAI Ba MYK KWIWILTA, Xap KaHAal MabJIyMOTHHU
eTKa3uIIard Xap KaHJail HOAaHUKIWMK Ba HOMYBO(MUKIWKIApra
TaHKUJIUH MYHOCA0aTHU pUBOXKIIAHTUpHUIITA Epam Oepaau [3].

Kapama-kapimminuk KOHyHHU oJ1aT/ia Jajiniuiap/ia KyulaHuiIaau: arap
Kapama-kapiu Taknddraapaad Oupu XakuKaT SKaHJINTW aHHUKJIaHCa,
yHIa OomIkacu E1FOH JKAHIUTH KeMuO 4YMKaau. Ym0y KOHYHHHHT
TabCUPUHU 3WJUAT XapaKTepuJard MyaMMOJIApHU XaJl KWINLIAA
Kypcatuil MyMKHH (“aki-Mapok”’ OWJIaH KapaMa-KapUIMIUKIap,
MabIyM (UMK  KOHYHJapra Kapama-KapIIWwIAKIap, MyaMMO
TanabaJapyUHUHT YHUHT 1IapTH OWJIaH TabMUHJIAHTAH WMKOHMSTIIAp
OunaH Kapama-KapIIWIMKIapu). Ymoly TypAaard MyaMMOJApHHU Xail
KWJIMII OMp HEYTa OAJUI omepanusiapra acoCiaHTaH: OKHOaTIapHU
a)XpaTHIll, 3apyp XyCycHusTiap TylIyHYacH, TacHU(Iam Ba Gouikaiap.
Arap Oy KOMIOHEHTJIapHUHI Oapuyacu WIaKJIaHraH Oyica, yHJa
Tanabanap Teckapu ycys OuiiaH HCOOTIaNIHU Ba OOIIKa yCysutap Ouian
ncOotnanHu MyBaddHaKuATIH Y3IamTupaauiap.

Macanan, oxataa Kymuwidk Tajgabanap sSipuM yTKa3ruuiaapia TOK
Ky4MHHUHI TeMIleparypara OOFIMKJIMIMHU MeTajulapra yXmaruiiiaH
Oomuab, myHAal Mysjoxaza ropuTamwiap:  “Spum  yTKazruy”’
KM3IMPWITraHAa aToM Ba MOHJIAPHUHI XAOTHUK XapakaTu TeE3JIUIU
OpTajH, yJap 3JIEKTPOHJIAP Ba TCIIUKIAPHUHT HYHAJIUIUIN XapaKkaTura
KYTIPOK XanakuT Oepanu. Jlemak, 3apsii TallyBYMIAPHUHT HYHAIUIILINA
XapakaTy TE3JIUTU KaMasiay, TOK Ky4Hd KaMasau. Xap KaHnai Hazapui
Oamopariap, XarTo MaHTHKAH cojaja Oamropariap XaM THIoTe3a
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XyCyCHSATHUIA 3Ta Ba SKCIIEPUMEHTAJ TEKIIUPYB/aH YTKA3UIHUIIHN KEPaK.
KeliMH YKUTYBUM TaXMHUHHHMHI €EJIFOH DJKaHIMIMHM KypcaTaJHuraH
Hamomu yTkazaau. TanabanapHuHT GUKpIAInAa MAaHTUK Oy3UIMaIu,
aMMoO Oamopar KWIWII naiTtuia tagadanap MUKpONapaMeTpHHU 3apsi
TalIyBYWJIAPHUHT KOHIICHTPAIMSICUHU XHUcoOra onMaauwiap. by okum
KaTTaJIUTUra Kywid Tabcup Kypcataauran omui. Hlynnait xumwmo,
OupuHYM 0aEHOT ETFOHIUD.

IOkopugarn muconga HMCTUCHO KWIMHTAH YYWHYM KOHYH Xam
Oakapunaau. Mkku kapama-kapimu Takiaudiapaan Oupu, arap Oupu
TY¥pu OyIca, UKKUHYUCH EIFOH, YYUHUUCH OepUIIMaiiIn.

by anuk. AMMo 1myHu €na TyTUII Kepakku, yui0y KOHYH OyHaan
XyKMJIapra TaaJulyKJIu aMac, yIapHUHT Xap OupH HadakaT OOLIKaCUHU
WHKOp 2Taau, OaJIKM KYIIMMYa MabIyMOTIapHU Xam Oepamu. Yiily
KOHYHHUHI Makcaara MYyBO(DHKIUTH IKHUCMOHHA MyaMMoiap —
co(u3MiIap Ba HapaJoKCIapHU TaXJIWI KMITUIAA Ky3aTHIIUIINA MyMKHH.

Mucon. Mapkasra MHTHIMA TE3JIaHULIHH XHCcoOmam MyMKHH,

o N N 2
ukkuTa (Gopmynanan doiganmanun: ¢ TR Ba a=wR. Jlexun

OupuHun QopmynagaH TE3NAHUIN paJnycra TYFPU MyTaHOCHO,
MKKMHYMCHJAH 3Ca Te3JaHMII pajuycra TeCKapu MyTaHOCHO, JeraH
XyJoca Kenub ynKaau. Yoy XyiaocaJapHUHT Kaiicu oupu TyFpu?

KaBo6. Yidy xynocaHuHr xap Oupu aman Kuiaad, aMMo KyIiumMya
mapt Oyinua: ymoly ¢opmynanapra KHpUTUITaH YYUHYM KUWMaTr (v
€K W) TOUMUI OYJIUIITN KEpaK.

Erapiu acoc KOHyHHM YKYB jKapa€HuUJa MyXUM poil yiHaiau. Xap
6up xakukuii pukp erapauya acocnu 6ynum kepak. Tanabanap y €ku
Oy ranmHu KaHJall acocla Wirapu CypraHjiMKIapuHU KaTbUi HIMUN
KHUXATIaH UCOOTIAILTa YpraHuIIapy JIO3UM.

Macanas, ‘“JKrucMiIapHUHT 27€KTpIaHUIIN MaB3yCHHHU YpraHuIa
Kylunaru Taxpuoda HaTHKaJapuHU TYIIYHTUPHIN TAaKIW( KAIHHIH.
Manduit 3apsnnanran Taékua mycOar 3apsii OwiiaH 3apsiIlaHraH
ANEKTPOCKOI TYMHMra acTa-CeKMH SKUHJIAMIAIU. JIEeKTPOCKOIHUHT
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I'b.Haghacosa. bynaxcax ¢huzuxa YKUmMysuuIapuHuHe MAHMuKUll KoMnemeHmIuauuty o
PUBOIICIAHMUPUULOA MAHMUEK, KOHVHAAPUHU KYLLAUL

Oapriapu acra-ceKMH Oupiamaau, TyLIaJd Ba KEHUH sHa aKpajiud
yukaau. Ta€kua 37eKTPOCKOI TYTUTa TeKKaHUaH KeMWH TaéKkua oo
TaluUIaHraga 6apriap TyHIMam.

bepuuran caBosra TYFpH %kaBoO OJIMII yUyH Tajjabanap MyaMMOHUHT
CUUMHHHU TaXJWIra TONILUPUIIIIAPU KEPaK 31, Iy BaKT Huuja OyTyH
€UUM MaHTUKHUH (UKpIIAll 3aHKUPUHUHT KeTMa-KeT OOFJIaHUIIapyura
OynuuaM, xap Oup KeHMMHIM Mylioxa3a acOCIaHHMIIU Kepak »au. by
MaHTUKUHN 3aHXUPHUHT alloOKaIapu:

1) man¢wuii 3apsananran Ta€kya 3JIEKTP MalIOHUHUHT TabCHUPHU
OCTHJIa SPKUH SJIEKTPOHJAPHUHT OMp KUCMH TYIJaH 3JIEKTPOCKOI
taérura Ba Oapmiapra yraau, nry Owian OaprIapHUHT MycOar 3apsau
acTa-CeKUH HeHTpayulaHaau (Kamasau), 6apriap opacugaru uTapyBuu
KyWIap KaMmas Iy Ba yJap sSIKMHJIallaauiap;

2) Gaprnapnaru Mycbar Ba MaH(Uil 3apsuiap TakKOCIaHTaHIa,
Oapriap TYJIUK TyILAIN;

3) TaékHUHT KeWuHru EHpamyBu Oapriapiard  MaHbui
3apsyITIApHUHT YCTYHJIMTUra OO Keslaau Ba yjap siHa akpajaud dukKa
Oomnutaiaunap;

4) Taék4a 2IeKTPOCKOIHUHT TaéKyacura Terca, Taék4ajan Taékuara
OKMO yTaauraH sneKkTpoHiIap xkapaéuu oomnanaau. [y 6uman 6upra,
ANIEKTPOCKOIAArH MycOaT 3aps] Kamaumu €ku MaHpuil y3rapuim
MyMKUH (Oy TaéKuaJaH 3J€KTPOCKONTra YTKa3uirad MaHGui 3apsAHUHT
KarTamurura 6ofnuk). TamaGanapra Kymmmua TOMIIUPUK OepHiiaau:
AJIEKTPOCKOIIAa KOJITAH 3apsiIHUHT WIIOPACUHU Iy Taékua €paamMuaa
aHUKJIALL.

MaHTHK  KOHyHJIapu  (QUKplamga  XaKUKUH — XyKMIIapHH,
HazapusIapHU UCOOTIAI Ba EIFOH XyKMIJIAPHM PaJ] €THUIL >KapaéHuaa
TVFpu (ukpnam Tamolnuiapu cudatuaa ummaiau [4]. Xap Oup
6aénor Taxxpuba OuiaH UCOOTIAHUIIN EKU IIyOXacu3 TakIudIapaan
MaHTUKUN paBUILIA YUKAPWINILIN KEPaK.

®du3MKkaHu YKUTHUILA TaTabaJapHu MAHTUKHUHT acOCUi Tanadnapu,
aKIMid  omepauusuiap, KOHYHJIAp Ba TajaballapHUHT MaHTUKHA
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50 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

KOMITETEHTJIWJINTUHU PUBOXJIAHTUPUIN OYyiinya MyHTa3aM paBHUIIIA
onu0 OopwiraH unuiap OWJIaH TAaHWIIUIN, TaXpHOa KypcaTraHuIek,
Ky/la aHUK MxkoOul Hatmkamap Oepanu. bynpmail unutap tamabanap
VKyB (aonmusaTUHUHT Oapya acocHWii Typlapuaa: SHTH MaTepHaHU
ypranumijga, yHM Takpopjamijia, Ty3aTullla, MyaMMOJAapHU Xall
KWJTUIIIA Ba JJabopaTropus HILJIapUHU OakapuIllia aMmasra OUIpUiIaiu.

S"KyB daonmusTuaa 6U3 KyiuaarmwiapHu tanabaJapHUHT MAaHTHKUN
TaQakKypuHd PHUBOKJIAHTUPHUIIHUHT aCOCUW ycylapu cudaruaa
aXpaTamus:

1) yMmyMIamuTupuiaras pexkangap yCcTHIa UIalja;

2) tanabanap SHTM MaB3yHM YpraHUIll JaBOMUJA pexa-3ciaarMaap
Ty3raHja;

3) ranabanap MyCTaKWJI paBUIIIa MabIyMOTHOMA Ty3TaH/a;

4) wxoauii BazudagapHu Xaja KAIUIIIA;

5) TaAKUKOT XapakTepuaard Taxpubanap Ba Jaboparopus
UIUTAPUHA YTKA3UILJA;

6) mapciuK Ba KyImmMm4a afaduétiap OuiaH MyCTaKII UIILTAIIIA.

OusukaHu YKUTUII KapaéHuJa TajgabalapHUHT  MaHTUKUN
KOMMNETECHTJIMJIUTUHI PUBOKIIAHTUPUII YUYH FOKOPHIA caHAO YTHIraH
yCYJUTapHU KYJUTaIll {3 caMapacuHu Oepajiu.

Anaduétaap:

1. A6nynnaeBa b.C. ®annapapo aqoKagOpIMKHUHT METOHO0JIOTHK-
nunaktuk acocnapu: Ilen. dan. mok. aucc... . Tomxkent. THAITY, 2006.
— 263 Ger.

2. JIxopaeB M. ®usnka yrutrin Mmetoaukacu. TormkeHt, 2013. —256 6.

3. M. XaiipymiaeB, M. Xak6epaueB. Mantuk. 4-606. —T.: 2012. - 20 6.

4. MyciumoB H.A. KacO TabnuMu YKUTYBUMJIAPUHUHT KacOui
KOMITETEHTJIMTUHUA IaKNIAHTUPULI TexHojorusick / Monorpadusi.
“®an Ba Texnonorus” Hampuéru. 2013 . 6-10 6.
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Misol va masalalar 51

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 gilamiz.

Xat va masalalaringizni quyidagi manzilga yuboring:

Toshkent shahri, Bratislava kochasi 2 - 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 gilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini
xohlaysiz? Xatlaringizni kutamiz!!!

OLIMPIADA MASALALARI

M.1. Muntazam 2023-burchak o‘zaro kesishmaydigan diagonallar
bilan uchburchaklarga ajratilgan. Bu uchburchaklar ichida faqat bitta
o‘tkir burchakli uchburchak mavjudligini isbotlang.

M.2. Quyidagi xossaga ega bo‘lgan 2023 ta sondan iborat to‘plam
berilgan: agar to‘plamdagi har bir sonni qolganlarining yig‘indisi bilan
almashtirilsa, yana shu to‘plam hosil bo‘ladi. Bu to‘plamdagi barcha
sonlarning ko‘paytmasi 0 ga teng ekanini isbotlang.

M.3. f(x)= |4 —4|x || —2 funksiya berilgan. f(f(x))=x
tenglama nechta ildizga ega.

M.4. Agar 1 <a <b < ¢ bo‘lsa, quyidagi tengsizlikni isbotlang:

log, (log, b)+log,(log, c) +log (log, a) >0
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52 OLIMPIADA VA MASALALAR YECHISH BO‘LIMI

M.5. 1 dan 9 gacha bo‘lgan sonlar rasmda
ko‘rsatilgan shakldagi doirachalarga shunday
joylashtiringki, kvadratlar (bunday kvadratlar
6ta) wuchlaridagi doirachalardagi 4 ta son
yig‘indilari o‘zaro teng bo‘Isin.

fekk

F.1. Massasi 3000 kg bo‘lgan raketa, 1 km 1
balandlikka 60 s da ko‘tarilishi uchun u ganday ;T )

quvvatga ega bo‘lishi kerak? Harakatni tekis [ F .
tezlanuvchan deb hisoblang (rasm). |

F.2. Ballonda, 1 MPa bosim ostida kislorod 1mg
va azotdan iborat gaz aralashmasi turibdi. Agar .
aralashmada kislorodning massaviy ulushi 0,2 bo‘lsa, ___| 1 W= 0

kislorodning P, va azotning P, parsial bosimiari
aniqlansin.

F.3. Gorizontal yo‘nalishda 1,6 Mm/s tezlik bilan harakatlanayotgan
elektron tik yuqoriga yo‘nalgan 90 V/sm kuchlanganlikli bir jinsli elektr
maydoniga uchib kirdi. 1 ns dan keyin elektron tezligining yo‘nalishi
va moduli ganday bo‘ladi?

F.4. Ikkita interferensiyaga kirishuvchi monoxromatik yorug‘lik
nurlarining optik yo‘llari farqi 0,3 A. Ularning fazalar farqi topilsin.

F.5. Vodorod atomidagi elektronning uchinchi statsionar orbitadan
ikkinchisiga o°tishida chiqarilgan fotonning energiyasi aniqlansin.

*kk

I.1. Teng tomonli (Muntazam) uchburchakning yuzasi, perimetri,
yarim perimetri, balandligini hisoblab beruvchi dastur tuzing.

I.2. Kubning yuzasi, hajmi va yon sirti yuzasini aniqlovchi dastur
tuzing.
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I.3. a satr tarkibida b belgi mavjud bo‘lsa, b belgining sonini chop
etuvchi dastur tuzing.

I.4. a satr tarkibidagi barcha belgilarni ASCII jadvalidagi kodini
ekranga chop eting.

LS. a satriy kattalik tarkibidagi belgi o‘rnini aniqlash dasturi tuzing.

Javoblar:
M.51. Ushbu 2™ = a! + b! + ¢! tenglamani a,b,c,n natural sonlarda
yeching.
Yechim. Javob: g < b < ¢ da (a,b,c)=(1,1,2), (1,1,3), (2,3,4),
(2,3,5).

Aytaylik, 1 =< a < b = cbo‘lsin, u holda b! : a!, ¢! : b! bo‘ladi.
Agar a > 2 bo‘lsa, ziddiyat kelib chigadi. Demak, a=1 yoki a=2.

Birinchihol: a=1bo‘lsin. Agarb>1 bo‘lsa, tenglamaning o‘ng tomoni
toq, chap tomoni juft bo‘ladi. Demak, b=1. U holda, 2% = 1! + 1!+ 2!
\mf=u+u+3wmmmmhacg4@2”1=1+§m@m

o‘rinli emas, chunki o‘ng tomon toq son.
Ikkinchi hol: a=2 bo‘lsin. U holda,

b! ! b! !
2”1=1+—+i=1+—@+i)
2 2 2 b!
b! !
Bu yerda 5 toq, = juft son bo‘lishi kerak. Demak, b=3. U holda,
2

2" =2'+3"+ ' Buyerda25 =21 + 31+ 41va2?7 =21+ 31 + 5!
tengliklar o‘rinli. Agar ¢ = 6 bo‘lsa, 2" =2!+3!+¢!, ya‘ni

273 14 ¢! Oxirgi tenglik to‘g‘ri emas, chunki % juft son.
:}

M.52. Ragamlari har xil bo‘lib, 99999 ga bo‘linadigan o‘n xonali
sonlar nechta?
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Yechim. abcdefghiyy = 99999abcde + (abcde + fghij) va

abcdef ghy : 99999 munosabatdan abcde + fghiy : 99999 va

undan ghede + fghiy = 99999 tenglikni hosil qilamiz. Oxirgi tenglik
faqat atf=b+g=ct+h=d+i=e+j=9 bo‘lganda bajariladi. Masala
shartiga ko‘ra, abcde sonida @ # 0 va uning istalgan ikkita ragami
yig‘indisi 9 ga teng emas. Demak, masala shartini ganoatlantiruvchi
sonlar soni 9-8-6-4-2 = 3456 ta. Javob 3456

M.53. Haqiqgiy musbat g va b  sonlar uchun
jjf + jE = jg (a+b) (1 + 1) tengsizlikni isbotlang.
b @ a b

Yechim. Berilgan tengsizlikning har ikki qismini kubga oshirib,

soddalashtirsak, 3 (ij% + i/E) <442 —I—E tengsizlikni  hosil
i ia

gilamiz. O‘rta arifmetik va o‘rta geometrik miqdorlar orasidagi

munosabatni qo‘llab, 1+ 1 +E = ng va 1+1+ E = SB\E

tengsizliklarni, ularni qo‘shib yuqoridagi tengsizlikni hosil qilamiz.
M.54. Musbat haqiqiy x va y sonlar x*+y =3+ yt

tengsizlikni ganoatlantirsa, uholda x® + y* < 2 tengsizlikni isbotlang.
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Yechim. Birinchi navbatda, x +y? = x® +y? tengsizlikni
isbotlaymiz. ~ Faraz  gilaylik, x+y*<x*+y®  bo‘lsin
x* +y*=x* +y? tengsizlikdan foydalansak, farazimizga zid
bo‘lgan 22+ 9 = (x+x) + (2 +y*) = 222 + 2y°
tengsizlik hosil bo‘ladi. Shuning uchun

x+yizxt+yiz=G+yt=

=2x+y)=x*+yi+xP+yt=

=3+ 93+ 2x— 142y —1=x*+y3 <2

M.55. Musbat g, b,c sonlar yig‘indisi birga teng bo‘lsa,

al+b—c+biyl+c—a+iyl+a—-b=1 (1)

tengsizlikni isbotlang.

Yechim. (1) tengsizlikning chap tomonini S deb belgilab, quyidagi
usulda o‘rta arifmetik va o‘rta geometrik miqdorlar o‘rtasidagi
munosabatni qo‘llaymiz:

S<a (l+l+(;+b—c]) b (l+l+(;+c—a}) L (l+l+(]3.+a—b])

3a+3b+3c+ab+ac+bc—ba—ca—ch .
— 3 —

*kk

F.56. Zichliklari r, = 0,80 g/sm’ va r, = 1,0 g/sm’ bo‘lgan ikkita
suyugqliklar chegarasida materialining zichligir= 0,85 g/sm* bo‘lgan kub
suzib yuribdi. Kubning ikkinchi suyuqlikka qancha qismi botganligini
aniqlang.
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Yechish: Ikki suyuqliklar chegarasida suzib yurgan kubga uchta
kuch ta‘sir etadi — mg og‘irlik kuchi, kubning yuqori sirtiga ta‘sir
etuvchi F va pastgi sirtiga ta‘sir etuvchi F, bosim kuchlari. Kubning
yon tomonlariga ta‘sir etuvchi kuchlarning yig‘indisi nolga teng.

Bosim kuchlarining ifodalarini yozamiz:

F=[py+pg(h—h)|", (1)

Fz :(po "':01g1'1'|':02ghz)l2 > (2)

bu yerda p — atmosfera bosimi, & — zichligi p, bo‘lan suyuqglik
ustunining balandligi, /2, — kubning ushbu suyuqlikka botib turgan
gismining balandligi, /&, — kubning zichligi p, bo‘lgan suyuglikka botib
turgan qismining balandligi, / — kub qirralarining uzunligi.

Bu kattaliklar orasidagi munosabat 7, =1 —h, 3)

Og‘irlik kuchi mg = pgl’. 4)

Masala shartiga ko‘ra kub suzib yuribdi, bunda unga ta‘sir etuvchi
kuchlarning vektor yig‘indisi nolga teng bo‘ladi: ﬁl + F; +mg =0.

Ifodani skalyar ko‘rinishda yozamiz: F, — F, + mg =0 (5)

(1), (2). (3), (4) ifodalarni (5)ga qo‘yib, kubni ikkinchi suyuqlikka

botgan qismi /, ni topamiz: A, = PP
Pr— P
0,85-0,8

Bunga son giymatlarni qo‘yamiz: A, = -1=0,25l.

Javob: h, =0,25] .

F.57. Massasi m = 100 g va balandligi # = 10 sm bo‘lgan silindr
shaklidagi yupqa stakan ikkinchi bir idishning silliq tubiga ag‘darib

1,0—0,8
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qo‘yildi va shundan so‘ng ikkinchi idishga asta-sekin H = 20 sm
balandlikkacha suv quyildi. Stakan suza boshlashi uchun suvni necha
gradusgacha qizitish kerak. Stakanning diametri d=4 sm. Butun
tizimning boshlang‘ich temperaturasi T = 300 K, atmosfera bosimi p_=
720 mm.sim.ust.ga teng.

Yechish: Stakanga, u suza boshlagan paytdagi, ta‘sir etuvchi kuch

F,=[p,+rg(H-h)]S (1)

2
bu yerda ¢ _ nd p, - atmosfera bosimi, » - suvning zichligi, S -

—_—

stakan tubining yuzasi, d - stakanning diametri; mg - stakanga ta‘sir
etuvchi og‘irlik kuchi (stakandagi havo massasini hisobga olmasa ham
bo‘ladi);
stakandagi havoning bosim kuchi ¥, =p § (2)
Stakan suzishi uchun quyidagi shart bajarilishi kerak: /', ° F', + mg.
Vertikal 0‘qqa proyeksiyani muvozanatlik sharti: ', - F,+mg =0 (3)

Gaz o‘zgarmas hajmda qizitiladi, shuning uchun % = % bu yerda
T+AT .

T (4) ni olamiz. Bunga kuch
va bosimni (1), (2) va (4) lardagi ifodalarini qo‘yib quyidagini olamiz:

D%+ng¥—hﬂS—p;T+AT

T =T+ DT, bundan p, =P,

S+mg=0 (5)

:72'6172

S ekanigini inobatga olib, (5) dan AT uchun quyidagi

4m
PﬂH—M+ﬂw}
ifodani olamiz: AT =T-g .
p
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Bunga son qiymatlarni qo‘yamiz:

4-0,1m
{1000(0,2 0,1)+W

13600-9,8-0.72 =>5,6K.

AT =300-9,8

Javob: DT = 5,6 K.

F.58. Agar qarshiliklarda, ular parallel ulanganda ham, ketma-ket
ulanganda ham, bir xil quvvat ajralishi ma‘lum bo‘lsa, ikkita bir xil
qarshiliklardan iborat bo‘lgan tashqi zanjirdan ajralib chiqqan quvvatni
toping. Manbaning EYuK e = 9,0 V" va ichki qarshiligi » = 1,0 Om.
Ushbu garshiliklarni qanday ulash qulay va nima uchun?

Yechish: Zanjirning tashqi qismida ajralgan quvvat P = 'R , bu
yerda I — zanjirdagi tok kuchi, R, — zanjirning tashqi qarshiligi. Ikkita
bir xil qarshiliklarni ketma-ket ulaganda R, = 2R, parallel ulaganda esa
-R =R/2.

Qarshiliklarni  ketma-ket ulaganda zanjirdagi tok kuchi

[, == llel ulagand 1 =—z£—b‘1d
kk 2R+I’" para (] uagan a csa p R+2I" O ladl.

Masala shartiga ko‘ra, P, = P Ushbu tenglamaga qarshiliklar va
toklarning ifodalarini olib kelib qo‘yamiz:

2Re* 4Ré&?

(2R+r)2 _2(R+2r)2 bundan 2R +r =R + 2 r ni olamiz.

2
Demak, R =r ekan. P= 2i

9r
Endi quvvatni topamiz,
Bunga kattaliklarning son qiymatlarini qo‘yamiz va P = 18W
ni olamiz. Bunda issiqlik yo‘qotilishi har xil bo‘ladi. Qarshiliklar
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parallel ulanganda manba orqali oqayotgan tok kuchi, ularni ketma-ket
ulagandagiga qaraganda ikki marta katta, ajralib chiqqan quvvati esa
to‘rt marta katta bo‘ladi.

Shuning uchun, qarshiliklarni ketma-ket ulash qulay hisoblanadi.

Javob: P = 18 W, ketma-ket.

F.59. Qavariq menisk (linza) sindirish ko‘rsatkichi n=1,5 bo‘lgan
shishadan tayyorlangan. Qavariq sirtning egrilik radiusi R, = 22,4 sm,
botiq sirtning egrilik radiusi R, = 46,2 sm. Ushbu linzaning suvdagi
fokus masofasi havodagidan qanchaga farq qiladi?

Yechish: Fokus masofasi linzaning egrilik radiuslari bilan

T ‘ 1 1 1
quyidagicha bog‘langan: — = (5 —1 (_4._]
7R R,

Agar linzani suvga joylashtirsak, fokus masofasi ortadi,

chunki nur suvdan shishaga o‘tganda nisbiy sindirish ko‘rsatkichi
n =" 213 1 95 boladi.
"on 1,2

s

Endi hisoblashlarga o‘tamiz

1 1

7 —=(3- 1)[22 7 46 5 bundan f},,,, =86,9cm kelib chiqadi.
havo

fow :(1,25_1)(22’4+ 46,2j’ bundan f,,, =173,9¢cm kelib
chigadi.

Bulardan fvyv - ﬁtavo = 1737 9- 869 9=87cm.

Javob: fokus masofasi 87 sm ga ortadi.

F.60. Tushuvchi nurning to‘lqin  uzunligi o°‘zgarganda
fotoelektronlarning maksimal tezligi 3/4 marta o‘zgardi. Nurning
boshlang‘ich to‘lqin uzunligi 600 nm, fotoeffektning qizil chegarasi
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700 nm. O‘zgarishdan keying to‘lqin uzunligini aniqlang.
Yechish: Fotoeffekt uchun Eynshteyn tenglamasini yozamiz:

hc mu? (1)
—=A+
A 2
To‘lqin uzunligining chegaraviy qiymatida v = 0 bo‘ladi.
hc
Unda == he _ — A deb yozish mumkin. 4= T ekanligini hisobga
mv- _ . 1

olsak, /1 l (2) bo‘ladi.

Bu ifodani ikkala to‘lqin uzunliklari uchun yozamiz:

mo; pel Lo L
2 A A

I 1
, o
Tengamalarni bir-biriga bo‘lamiz 0—12 = b4,
v, 1_1
v, 3 A Ay
Masala shartiga asosan O = e Buni hisobga olsak,
11 1
(ij: Ao 1 1 9 (1 1
4 1 1 "4 A 164 2
L Ao
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Bunga son qiymatlarni qo‘ysak,

/12:2, ! — ! j+ 1 _1:64-10‘7m:649nm
16 \6-107 7-107) 7-1077 ’

chigadi.

Javob: A, =649nm.
LS

I.51. Ro‘yxatdagi maksimal sonni aniqlash dasturini tuzing.
ruyxat =[]
Son = int(input(‘“Ro‘yxat uchun elementlar sonini kiriting: *))
for iin range(1, Son + 1):
value = int(input(“Ro‘yxatning %d-chi elementi : * %))
ruyxat.append(value)
print(“Ro‘yxatning maksimal elementi : “, max(ruyxat))
Dastur natijasi:

Ro'yxat uchun elementlar sonini kiriting: 3
Ro'yxatning 1-chi elementi : 10@
Ro'yxatning 2-chi elementi : 282
Ro'yxatning 3-chi elementi : -9@
Ro'yxatning maksimal elementi : 262

>>>

I.52. Berilgan a ro‘yxatdagi elementlar ichidan juft va toq
elementlarning sonini aniqlab beruvchi dastur tuzing.

Dastur kodi:

royxataniqlash =[]

juft soni=0

toq_soni =0

son = int(input(“Ro‘yxatning elementlari sonini kiriting: *))

for i in range(1, son + 1):

qiymat = int(input(‘“Ro‘yxat uchun elementlarni kiriting %d : * %1))

royxataniqlash.append(qiymat)

for j in range(son):
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if(royxataniqlash[j] % 2 == 0):

juft soni = juft soni+ 1

else:

toq_soni = toq_soni + 1

print(“\n Ro‘yxatdagi juft elementlar soni = “, juft _soni)
print(“Ro‘yxatdagi toq elementlar soni =, toq_soni)

Ro'yxatning elementlari sonini kiriting: 4
Ro'yxat uchun elementlarni kiriting 1 : 5
Ro'yxat uchun elementlarni kiriting 2 : 7
Ro'yxat uchun elementlarni kiriting 3 : 8
Ro'yxat uchun elementlarni kiriting 4 : 1e
Ro'yxatdagi juft elementlar soni = 2
Ro'ylxatdagi toq elementlar soni = 2
>>>

1.53. Berilgan a va b ro‘yxatlar elementlarini qo‘shish dasturini
tuzing.

Dastur kodi:

a=110, 20, 30]

b =15, 25, 35]

jami =[]

for j in range(3):

jami.append( a[j] + b[j])

print(“\n Ikki ro‘yxatning yig‘indisi = *, jami)

Dastur natijasi:

Ikki ro'yxatning yig'indisi = [25, 45, 65]
>>>

1.54. a satrni teskari tartib bilan shakllantirib b satrni hosil qiling.
a = input(*“‘Satrni kiriting : )

b — (34

i=len(a) - 1

while(i >= 0):
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b=Db+ai]

i=i-1

print(“‘\n Kiritilgan satr = *, a)
print(““ Teskari tartibda natija =, b)
Dastur natijasi:

satrni kiriting : sonlar
Kiritilgan satr = sonlar
Teslkari tartibda natija = ralnos
>>>

I.55. a satr tarkibidagi barcha belgilarning sonini aniqlovchi dastur
tuzing.

Dastur kodi:

a = input(“Satrni kiriting = )

belgi = {}

for num in a:

keys = belgi.keys()

if num in keys:

belgi[num] +=1

else:

belgi[num] =1

print(belgi)

Dastur natijasi:

Please enter the Your Own String = Ashurova Munisa Muxiddinovna

{'A': 1, 's': 2, "h': 1, 'u': 3, 'r': 1, 'o': 2, 'v': 2, 'a': 3, ' ': 2, 'M': 2, 'n': 3, 'i': 3, "x':
1, 'd': 2}

>>> |
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NUMERICAL CALCULATION OF GROUNDWATER
GEOFILTRATION PROCESSES IN MULTILAYER POROUS
MEDIA

J.Djumanov, Doctor of Technical Sciences, Professor, TUIT
Kh. Egamberdiyev, PhD, Karshi TUIT branches.

B. Murodullayev, doctoral student, CDT&AL

D. Haknazarova, independent researcher.

In this The article presents the modeling of multilayer hydro
geological processes in porous media, the results of fundamental and
applied research, numerical modeling of hydro geological processes,
computational mathematics and methods of finite-difference schemes for
solving simple differential equations, the development and improvement
of mathematical models, and considers computational algorithms
and software tools for solving problems analysis and forecasting of
processes.

Key words: Balance equation, groundwater, mathematical model,
geo filtration processes, hydro geological systems, water level, filtration
coefficient, infiltration, initial and boundary conditions

Ushbu magolada g ‘ovakli muhitda ko ‘p qatlamli gidrogeologik
jarayonlarni modellashtirish, fundamental va amaliy tadqiqotlar
natijalari, gidrogeologik jarayonlarni raqamli modellashtirish,
hisoblash matematikasi va oddiy differensial tenglamalarni
yechish uchun chekli farqli sxemalar usullari, ishlab chigish va
takomillashtirish keltirilgan. Shu bilan biga, matematik modellar
va jarayonlarni tahlil qilish va prognozlash muammolarini hal
qilish uchun hisoblash algoritmlari va dasturiy vositalari ko ‘rib
chigilgan.
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Kalit so‘zlar: Balans tenglamasi, yer osti suvlari, matematik model,
geofiltratsiya jarayonlari, gidrogeologik tizimlar, suv sathi, filtratsiya
koeffitsienti, infiltratsiya, boshlang ‘ich va chegara shartlari.

B cmamve npedcmasnenvt mooeruposanue - MHO2OCIOUHBIX
2UOPO2EONIO2UYECKUX NPOYECCO8 6 NOPUCHBIX CPeoax, pe3yibmambl
QDYHOAMEHMALHBIX U NPUKIAAOHLIX — UCCAE008AHUL,  UYUCTEHHOE
Mooenuposanue UOPO2eoIoUYecKUX NpoYeccos, BbIYUCTUMENbHAS
Mamemamura umemoobl KOHeYHO-PA3ZHOCHBIX CXeM PEULeHUsI NPOCTbIX
oughghepenyuanvuvix ypasHenuil, paspabomka u yco8epuieHCmeo8aHue
Mamemamuyeckux — mooenell,  pacCMOMPeHbl  GbIYUCTUMENbHbIE
aneopummsl U NPOSPAMMHbBIE CPEOCMBA PeueHUs: 3a0ay aHAIU3a U
NPOSHO3UPOBAHUSL NPOYECCOB.

Knwouesvie cnosa: Ypasuenue Oananca, noozemHvle 800bl,
Mamemamuyeckas — Mooelb,  2e0(UIbMPAYUOHHbIE — NPOYECCh,
2uodpozeono2udeckue  CUcmemsl, YpogeHb  800bl, KOIDhuyueHm
Gurompayuu, vHGUIBTpALKs, HAYaIBHBIC ¥ TPAHUYHBIC YCIIOBUSL.

When solving hydro geological and land reclamation issues,
depending on the changing conditions of each region, it is necessary to
take into account the characteristics of irrigated lands for a particular
situation, changes in the types of crops and their irrigation rates,
irrigation regime and salinity. In addition, it is necessary to take into
account irrigation networks, drainage networks, natural drainage
networks and their interaction with groundwater, the quantitative values
of groundwater inflows and outflows, as well as the design of water
intake structures and their actual value withdrawal.

Approbation of theoretical, technological, methodological and
software developments on drinking water supply for reliability
and accuracy, creation of mathematical and simulation models for
solving hydro geological and engineering-geological problems in
hydro geological systems based on various applied methods, natural
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geological and mathematical modeling of geo filtration processes taking
into account hydro geological conditions, in turn, attention should be
paid to the formulation and solution of specific problems that take into
account technogenic conditions.

When zoning groundwater according to the conditions of hydro
geological and reclamation drainage, the following main requirements
were taken into account: litho logical-facial structure and conditions for
the formation of permeable and water-resistant complexes; groundwater
and related equalization conditions; filtration properties in complexes
of multilayer porous media; water permeability properties; distribution
of planned geological boundaries (interaction of low permeable
rocks); the state of the hydrographic network and its interaction with
groundwater; in the tectonic structure (fractures, depressions, uplifts),
two hydrodynamic zones are distinguished, taking into account regional
factors.

Particular attention is paid to issues such as key indicators
of interaction with groundwater, flow rates, leakage rates and
identification of water resources. When considering the processes of
exploration of groundwater Karshi, processing and analysis of the
results of regime observations, studying and protecting the state of
groundwater, predicting changes in groundwater levels, detecting leaks,
studying their volume, issues of river interaction with groundwater.
Mathematical modeling of underground and pressure waters, their
interrelations, water exchange processes and geo filtration processes
is also presented.

Main part. Groundwater balance equation - a mathematical model
of geo filtration processes of hydro geological systems in area G - is
based on a system of differential equations representing the dynamics
of groundwater runoff in a territorial plane that connects aquifers and
depends on time, and has the following form: mathematical model [6;
14 p, 104, 2278 p]:

=
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oh _o(, 0h\ o, oh
a ol ey ~0,-/+0,.- 1
“al aiMaJ+@{M@J+WJ 0,-/+0,-0,) (1)

initial condition looks like this:

Wy =y el 1= "
and boundary conditions,

h(x,y,t)=¢2(x,y); (x,y)efl; t>t0; (3)
Oh

—kha:@(x,y); (x,y)el, t>1,; )
Oh

_khﬁ_ =y(h, - h); (x,y) el t>1, (5)
n

where p - is the ability of the layer to release water or become
unsaturated (dimensionless value);

X, y — coordinates in the plane, m;

t — time, day;

h = h(x, y, t) — water level from the ground to the surface, m;

k=(x,y) —  formation permeability coefficient, i.e. filtration
coefficient, m/day;

n — coefficient of transformation of the model into a dimensional
form (coefficient of mass transfer of equations);

J=J(x,yt) ] =I(x,y - surface water infiltration, i.e. precipitation
infiltration, m/day; @y,- flooding, i.e. groundwater leakage;

¥ — hydrogeological state of the interdependence of ground and
surface waters.

Equation (1) based on the initial and boundary conditions (2) -
(5) based on the developed numerical methods of F.B. Abutaliev,
L.LIzmailov and I.Khabibullaev. Scientists such as A.A.Samarsky,
M.M Krylov, S.F.Averyanov, using a one-dimensional scheme based
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on the numerical difference scheme and sweep methods, developed a
computational algorithm that implements equation (1).

In geofiltration of groundwater and the interaction of groundwater
with low pressure water is expressed using the Boussinesco equation as
follows:

oh 0 Ooh, 0O Oh H
U—=—"kh—)+—kh—)-k,01-—)+nW,
ot Ox ox 0Oy oy h (©)
oH 0 OH 0 OH H
*——=—(kym—)+—(kym—) + k,(1——) —nW..
H Py 8x( 2m8x) 8)/( 2m8y) il h) m,

(6) The system is solved based on the following initial and boundary
conditions: initial conditions:

_ _ (7)
h|z:0 o hO’ H|t:0 - HO’
border conditions:
oh oh
m—|,_, =—(h—nhy), m_|x:L :(h_ho), ®)
X ox
oh oh
m5|y:0:_(h_h0)a m5|y=L =(h_h0)> (9)
OH OH
maxz():—(H—Ho), ma—x:L=(H—HO), (10)
H oH
T ——-ny, mZL -y, an
ay y=0 ay y=L
H x=m+0 h x=m-0 > H| y=m+0 = h | y=m—0 > (12)
oH oh oH oh
kzm a|x=m+0 = klma|x=m—0 > k2m = | y=m+0 = klm 5 | y=m—0 * (13)
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where h | H - initial values of groundwater levels and pressures.

The boundary conditions are set on the basis of three types of
expressions I, II, III, which determine the relationship between
the groundwater level or water consumption, or the level and water
consumption at the boundary of the geofiltration area, depending
on natural, hydrological and hydrogeological conditions. Under
the conditions of the above models and their implementation using
methods, it is possible to study changes in the state of groundwater,
their relationship with surface water, as well as changes in freshwater
in the plane and in time.

On a regional scale, groundwater flows along the riverbed for tens
of kilometers. The patterns of regional formation of groundwater are
determined by the geological structure, structural features of aquifers,
water availability of underground runoff and water consumption
conditions. High-quality modeling takes into account the features
of calculation processes and the focus of factors on the natural state
(adequacy), knowledge programming and complex hydrogeological
conditions.

A numerical algorithm based on the finite difference method has
been developed for the numerical integration of the expression of
problems (6) - (16), represented by systems of nonlinear differential
equations with a specific product.

In the numerical solution, studies were carried out on the introduction
of variables, the use of indefinite difference schemes, approximations,
reduction to a system of algebraic equations, the solution of a system
of linear algebraic equations by the sweep method, as well as finding
in the directions Ox and Oy the boundaries of the value of groundwater
levels.

Using the finite-difference approach to problems, we create a system
of algebraic equations, solving it, determine the required parameters of
the object and the optimal values of their change in time and direction.
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To solve problems (1) - (5), we introduce dimensionless quantities and,
replacing the differential operators in equation (1) with finite-difference
operators, using the scheme of the longitudinal-transverse direction, we
obtain the following in the Ox direction:

1

1 1 1
> = =
2 n 2 1y e
o )i j G i ke osj(h >l 1/ ~ (kg5 ko5 )07 ++ki+0.5,j(h )isl,j . (14)
@j 0.5A7 A A
k Wy k k WYk
K05 o~ Kicg.s, j + ivos Ui J |, tiv0s /( )z gy
Ay2 Ay it

Let us write system (14) with respect to the square of the level
function, after comparison h2 2z 2ih — h2 similar terms can be
expressed in the form of a finite difference of a system of algebraic
equations:

a b 2-b i 2+c =g, (15)

l]ll] i,j 1, i,j i+, i,j

sy g A5 sy 4

here a, . = ,
i,
i,j Z&xz J Ax2 Az
2kiyos jhz’+l, j
- B
4 2 z] 0.5tk jr0. S)hi,j n 2kijosh i,
2 i i+ 2 hi it
Ay ? Ay
A 20 P2 h?
]+0 5h1 j+l W kz—O.S,jhiij (ki—O,S,j+ki+0,5,j)hi)j _ ki+0.5,jhi+l,f _
y i,j+1 A2 + A2 Ax?
) 72 W)
kj’j_()_shi,j—l (ki,j—O 5 +kl ,Jj+0. S)h k i,j+0. 5hz j+ ;
— + 5 - +2EnW, 2.
Ay Ay Ay
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In the Oy direction, system (18) is approximated in type @Way ay,az

by a non-discrete scheme in a grid, using the expression for the square
of the step function and expressing it as a system of three diagonal
algebraic equations as follows:

a bt —b e B =—d

L,j i, j-1 L,j 0] L,j L +1 i,j , (16)
here a . = w, Eij — z(ki>j—0.5+ki2,j+0-5)hi,j _i’ c . = 2ki,j+0.5hi,j+l ’
>J Ay >, Ay AT >J AyZ

= [ 2lkos thiesg)h net Zhigs P ned
dif_ P 2 hi i —Zhi—l al
’ At Ax J o J
h 72 ) 12
S5 My ne Koy (0sthie0s iy Ko e
sz i+1,j sz sz sz
~ - -
ki,ij.Shi,j—l (ki,j—O.S +kl',j+0_5)l/li,j k[,j+()_5hi,j+l -
a 2 - 2 - 2 +2§1’7VV1',1 s
Ay Ay Ay

Let us calculate the system of equations (16) by the sweep method:

i the dircction O 72 e 17
in the direction Ox hi,j Zai+1,jhi+1,j By, (17)
: : : n+l — n+l n

in the direction of Oy hl,’j = 051.,]_“}11.’].+l + B (18)

recurrent &; ;,[B; ; formulas like (17) and (18) a;, j, E{, j» find i
replace with i -/, also find j and replace j -/ :

n+—

1 1
W 2=a h2+p W o=a kB
i1 = X il i) -1 = @il i
9
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here @:,;,Bij @ Pij sweep coefficients, after calculations Ox,
Oy. To find the steering coefficients in the following directions, we use
the following recursive expressions:

B = di—l,j + ai—l,jﬁi—l,j

b ;—a. 0., (19)

C. . - — 5

c?j =— l_’]_] —. 3 _ (’ii,j—l Ta; ;1P

by =@ 0 T b, —a ;. (20)

oh ,
_kh_n =7(hy—=h) . For the filtration zone, where the boundary
i

condition is fictitious, we write the boundary conditions in each direction
as follows and approximate by the implicit scheme:
along the route Ox:

1 1
~ n+5 _ ) _ ~ l1+§ ~n +l
2hy h? = szho,fhosf . = 7(}!0}11’:’ 2 —hy), 21)

oh ko,
2 =Dy
Ox, 2L

x;=0

1 1
~ n+— ~n ~ n+— ~n

(22)

on route Oy
% — kOhO 2fli,lhir,llJrl _ﬁi?l _2}2,0}!;,’(;1 + i’fo _ (h hn+1 _h ) (23)
D DY A A =y nehy 0)>
yi yi:o y
oh koho };1 Jhi"}rl - };in - };1 J—lhin;rl—l + }221—1 ntl
=k, =y (hohy =), (24)

2L " Ay

6y i =1

As mentioned above, the problem is described using non-linear
partial differential equations, which can be solved using the iterative
method. Conditions for the convergence of the iterative process:
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|(ha‘,;‘)@+ V- (ha‘,;‘)s| =€

where s is the number of iterations, €1is the iteration accuracy of the
process.

CONCLUSIONS

Based on the results of the study, the following conclusions were
made:

1. The analysis of the current state of modeling of hydrogeological
processes in an arid climate, the development of modeling methods
and methods for solving problems related to the interaction of ground
and surface waters in multilayer porous media are analyzed. Sufficient
relevance of the development of methods for the formation, forecasting
and modeling of changes in river flow and its integral connection with
groundwater has been revealed. As a result, the goals and objectives of
the study were formed, as well as the prospects for the use of information
technologies in solving the problems of rational use and management of
water resources for drinking water supply.

2. The influence of not one, but several factors on the indicators of
water infiltration in natural processes, the introduction of features and
specifics of hydrogeological, hydrological, irrigation and reclamation
studies into the classified hydrogeological systems, analysis of problems
in non-stationary conditions, changes in the state, level, resources.
Based on the actual data, the width of the river or canal is taken as the
average geometric parameter along its entire length, which makes it
possible to rely on the results of an experimental calculation for water
consumption.

3. Differential equations of geofiltration processes, mathematical
models, numerical solutions by the finite difference method, its
algorithms and complex programming tools have been developed
and implemented, taking into account the interdependence of ground
and surface waters. As a result, a mathematical model of geofiltration
processes was developed on the example of the Karshi groundwater
reservoir, long-term plans were determined.

!@? FIZIKA, MATEMATIKA va INFORMATIKA 2023/1

oSD




74 TALAB, TAKLIF VA TAHLIL

Literature:

1. JxymanoB XK.X., FOcynoB P.A., Axpanos III.C., Drambepanes
X.C., UcpounoB V.b. CyB xyxanuk (paonusTi y3rapras mapouriapaa
ep OCTM CyBJIApU XapaKaTUHH MareMaThK Mojesuiam (3apadiion
BOXaCHHMHT JlamMX¥y’ka CyB OJIMII WHINIOATH MHcoiunaa) // Myxamman
An-Xopasmuii aBioayiapu WIMHA-aMaldvii Ba axOOpOT-TaXJIWIHN
xypHamu. — T.: «Fan va texnologiya» nampuéru. 2019. Ned4(10). 132-
137 Getnap.

2. JxymanoB XK.X., IOcynoB PA. Orambepauer X.C.
Maremarndyeckoe  MOJICITUPOBAHUE  IPOILECCOB  TeOPHIBTPAIHU
MOJ36MHBIX BOJ B MHOTOCJIOHMHBIX cpeaax (Ha mpumepe Kwurabo-
maxpucad3ckoro mectopokaeHus moazemubsix Boxa) / BECTHUK
TYUT. — T.: TATY. 2019, Ne3(51). — c. 87-98.

3. Djumanov J.X., Ishankhadjaev 0O.A., Begimqulov D.Q.,
Egamberdiev Kh., Jumanov J.J. Development Of A Hydrogeological
Simulation Model Of Geo filtration Processes In Regional Aquifers Of
Fergana Valley / International Conference on Information Science and
Communications Technologies (ICISCT). Tashkent, 2019. — P. 1-4.

4. Akhralov Sh.S., Yusupov R.A., Egamberdiev Kh.S., Begimkulov
D.K., Jumanovl].J., Sayfullayeva N., Ishanxodjaev O.A. Mathematical
Modeling of Hydrogeological Processes on the Base of Geoinformation
Technologies. // International Journal of Advanced Research in Science,
Engineering and Technology (IJARSET). Vol. 7, Issue 2, February
2020. - P.12915-12924.

5. Djumanov J.X., Zayniddinov H.N., Eshmurodov D.E.,
Egamberdiev Kh. Mathematical Modeling of the Processes Formations
of stocks in Low Water Period (on the example of the Karshi aquifer)
//" International Journal of “Innovate Technology and Exploring
Engineering (IJITEE)”. Volume-9, Issue-8, June 2020. — P. 402-408.

6. FOcynos P.A., NmanxomxkaeB O., Egamberdiev Kh., Axpanos
II.C. Ep octu cyBiapu reoduiabTparus )kapa¢HIapuHA MOJICIUIAITHIHHT
nacTypuid TabMUHOTHHY uiwiad yukui // “TATU xabapnapu” Mnvuii-
TEXHUKA Ba axO00poT Taxawini xxypHanu. Ne3(55), 2020. — b. 34-45.

20231 FIZIKA, MATEMATIKA va INFORMATIKA




D.A. Yusupov. Yadro fizikasi bo ‘limlarini o ‘qitish metodikasini innovatsion texnologiyalar 75
asosida takomillashtirish

YADRO FIZIKASI BO‘LIMLARINI O‘QITISH
METODIKASINI INNOVATSION TEXNOLOGIYALAR
ASOSIDA TAKOMILLASHTIRISH

D.A.Yusupov, NamDU katta o ‘qituvchisi.

Magolada yadro fizikasi mavzularini o ‘gitish metodikasi zamonaviy
fan va texnologiya yutuglari, kompyuter texnologiyalari, dasturlari
vordamida takomillashtirilib, mavzularni namoyishli tarzda innovatsion
texnologiyalar bilan o ‘qitilishi asosida talabalar dunyoqarashini
zamonga mos holda shakllanishida samarali bo ‘lishini tajriba-sinov
natijalari bilan asoslab berilgan.

Kalit so‘zlar: ta’limda innovatsion texnologiyalar, kompetensiya,
kasbiy kompetensiya, ijodiy qobiliyat, shaxsga yo ‘naltirilgan ta’lim,
kompyuter texnologiyalari, elektron dastur, atom reaktorlari, energiya
manbalari, kelajak energetikasi.

B omou cmamve ¢ pesyrbmamamu onvimos 0OOCHOBAHbI
sppexmusnocmu  hopmuposanus MUpoBO33PEHUs CMYOEHMO8 C
NOMOUWBIO COBPEMEHHBIX OOCTMUNCEHUN HAVKU U MEXHUKU 8 MemOoOuKe
npenooasanus 10epHoU PusuUKU, yCo8epUEeHCmMBE08AHUL KOMNbIOMEPHBIX
mexHono2ull, obyuenue mem ¢ UHHOBAYUOHHLIMU MEXHOLOLUAMU 8
demMoHcmpamuenou ghopme.

Knrwuesvie cnosa: unHosayuonHvle mexHoio2uu 6 00pa306anul,
KOMNemeHmHOoCmb, npogheccuonanvHasn KOMNemeHmHOoCmb,
meopuecKue cnocobnocmu, JIUYHOCMHO-OPUEHMUPOBAHHOZO
00pa306aHUsl, BLIYUCTUMENbHASL MEXHUKA, eKMPOHHAST NPOSPaAMMA,
amommbvie peakmopbl, UCMOYHUKU dIHepeUuU IHepeus 6yoyuse2o.

In this article, with the results of experiments, the effectiveness of
forming the worldview of students with the help of modern achievements
of science and technology in the methodology of teaching nuclear
physics, improvements in computer technology, teaching topics with
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innovative technologies in a demonstrative form.

Key words: innovative technologies in education, competence,
professional competence, creativity, personality-oriented education,
computer technology, electronic program, nuclear reactors, energy
sources of the future.

Ma’lumki,  o‘quvchi-talabalarning  ilmiy = dunyoqarashlari
shakllanishida va modda tuzilishi haqida zamonaviy tasavvurga ega
bo‘lishlarida yadro fizikasi o‘ta muhim rol o‘ynaydi. Shu bilan birga,
yadro fizikasi mavzulari kvant fizikasi bo‘limida asosiy ahamiyatga ega
bo‘lib, ularni o‘rganish jarayoni murakkab tushuntiruv apparatlarini
qo‘llashni va ma’lum darajada abstraksiyalashga oid ko‘nikmalar
bo‘lishini talab etadi.

Hozirgi mavjud atom yadrosi fizikasiga oid darsliklar va metodik
adabiyotlar tahlilidan ko‘rinadiki, bu sohada taklif etilayotgan
ayrim mavzu materiallari talabalarni yangilangan bazaviy bilimga
ega bo‘lishlari uchun yetarli deb bo‘lmaydi. O‘quv materiallari
paragraflaridan yadro modellari, yadro reaksiyalari, atom reaktorlari va
yadro energetikasi kabi mavzular mazmunini atroflicha o‘rganish asosida
quyidagilarni aytish mumkin. Yadro fizikasiga ajratilgan soatlarning
kamligi, ma’lumotlarning ayrim qismlari eskirib, zamonaviylari
bilan boyitilmagani, o‘quv materiallarini qotib qolgan faktlar bilan
bayon etilishi, eng muhimi esa, amalda namoyishli ko‘rgazmalarni,
laboratoriya ishlarini va fizikaviy amaliyotning yo‘qligi o‘quvchi-
talabalar bilim va ko‘nikmalarini talab darajasida shakllanmasligiga
olib kelmoqda [2]. Shuningdek, bevosita kuzatish tajribalari
qurilmalarining yo‘qligi va murakkabligi, mavzuni tushunishga oid
o‘quv materiallari hajmining kengligi ham yadroviy jarayonlarni
idrok etishni qiyinlashtiradi. Ko‘ramizki, ta’limdagi bunday vaziyatda
jamiyat taraqqiyoti bilan bog‘liq atom energetikasining rivojlanish
kelajagi, yadro reaksiyalari turlari, radioaktivlik va AESlarning yangi
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avlodlari, xavfsizlik darajalarini ilmiy baholay olish va unga adekvat
munosabatni shakllantirish kabi masalalar bir oz ortda qolib ketadi.

Vaholanki, uzluksiz ta’lim tizimini innovatsion texnologiyalar
asosida yo‘lga qo‘yish konsepsiyasida [1] — dunyo miqyosida
bugungi keskin raqobatga bardosh bera oladigan milliy ta’lim tizimini
yo‘lga qo‘yish, darslik va o‘quv qo‘llanmalarni zamon talablari
asosida takomillashtirish, ularning yangi avlodini yaratish, o‘quv
dasturlari va standartlarni optimallashtirish kabi masalalarni hal
etish zarurati ko‘rsatib o‘tilgan bo‘lsada, hozirda o‘rganilayotgan
o‘quv mavzulari mazmuni real hayotda amal qilayotgan zamonaviy
qurilmalar ish tamoyili mazmunini aks ettirishda ancha orqada
qolmoqda. Ayniqsa, yadro fizikasini o‘qitishda AESlarning yangi
avlodi haqida ma’lumotlar yo‘qligi va yadro bo‘linish reaksiyalarida
massaning energiyaga ekvivalentligi asosida massa defekti energiyaga
aylanishi yadro energetikasining manbai ekani aytilsada, uning aksi,
olamni tushunishda fundamental ahamiyatga ega bo‘lgan energiyani
massaga o‘ta olishi, ya’ni katta kollayderda ulkan energiyali
protonlar to‘qnashuvi natijasida energiya hisobiga yuzaga keladigan
gravitatsion massa hosil bo‘lishini o‘quv jarayoniga kiritilmagani
ular hagida zamonaviy tasavvurni bera olmaydi. Bulardan tashqari
dunyo miqyosida yadro energetikasi rivojining radiatsion nurlanish
masshtabi va uning ekologiyadagi o‘rnining o‘zgarish dinamikasi
haqida tushunchalar kiritilmagan. Bunday tafovutni fan yangiliklarini
e’tiborga olgan holda o‘qitishni innovatsion texnologiyalari va
kompyuter resurslaridan foydalanib, talabalarni rivojlantirib o‘qitishga
yo‘naltirilgan didaktik vositalar yordamida yadro fizikasini o‘qitish
metodikasini takomillashtirish orqali bartaraf etish bugungi kunning
dolzarb muammolaridan sanaladi.

O‘quv informatsion texnologiyalari resurslari o‘rganilayotgan
jarayonlarni modellashtirish va animatsiyali tasvirlashga, talabalarning
fikrlash qobiliyatlarini tasavvurli tarzda rivojlantirishga, o‘quv
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ma’lumotlarini namoyishliifodalashga, laboratoriya ishlarini kompyuter
eksperimentlari sharoitida o‘tkazishga va eng muhimi real vaziyatni
monitorda imitatsiyali akslantirib o‘rganishga bo‘lgan qiziqishni
orttirishga keng imkoniyatlar yaratadi [3]. Bunday imkoniyatlardan
foydalanib, yadro fizikasini o‘qitish metodikasini takomillashtirish
uchun dastlab o‘quv predmetlari materiallari mazmunini Davlat o‘quv
standarti bilan zamonaviy fan va texnika yutuqlarining mos kelishini
ta’minlashga erishish, yadro fizikasini o‘quv mazmunini tanlanishida
nazariy bilimlarni asosiy amaliy qo‘llanish sohalarini ko‘rsatish orqali
nazariya va amaliyot bog‘lanishini ta’minlash, fizikaviy ta’limni
ekologik tashkil etuvchilarini e’tiborga olish va har bir tushunchalarning
fizik mohiyatini idrok etishda, ya’ni fizik hodisa, fizik kattalik, model,
g‘oya, nazariya, atom yadrosi, massa defekti, bog‘lanish energiyasi,
radioaktivlik, ionlashtiruvchi nurlar kabi tushunchalarning fundamental
qonunlarga mos kelishi va ilmiyligi ta’minlanishi lozim. Yadro
fizikasining o‘zaro mantiqiy bog‘langan o‘quv materiallari mazmuni
bloklar strukturasi quyidagicha tanlanishi mumkin: Atom yadrosi —
yadroviy o‘zgarishlar — yadro energetikasi — ionlashtiruvchi nurlarning
tirik organizmga ta’siri.

Atom yadrosi nazariyasi o‘zaro bir-biri bilan bog‘langan ikkita —
yadro tuzilishi va yadroning bo‘linish reaksiyalarini o‘z ichiga olib,
yadro xossalarini ifodalashda yadro modellaridan foydalanish zarurati
yuzaga keladi. Bunda yadroning alohida xossalarini ifodalaydigan
modellardan foydalanib, u yoki bu jarayonni tushunishda kerakli
modeldan foydalanishni va har bir modelning qo‘llanish chegarasi va
imkoniyatlarini bevosita kompyuter dasturlari yordamida namoyishli
tarzda ko‘rsatish yadro xossalari va tuzilishi haqidagi yangilanmay
qotib qolgan ma’lumotlarni kengaytirishga va yadroning universal
modeli yaratilmagani haqida ma’lumotlarga ega bo‘linadi.

Shuningdek, yuqoridagi yadroviy hodisa va tushunchalarni
hamda zamonaviy AESlarni yoritishdan tashqari, energiyaning
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massaga aylana olishini isbotlovchi tajribalar va ularning nazariyasi
bilan boyitilgan o‘quv qo‘llanmadagi [4] mavzularni turli
innovatsion o‘quv texnologiyalari asosida rivojlantirib o‘qitilishi
o‘quvchi-talabalar ilmiy dunyoqarashlarini kengaytirishda muhim
rol o‘ynaydi.

Aytish kerakki, buncha ma’lumotlarni an’anaviy usulda o‘rganish
ko‘p vaqt talab etsa, AKTdan foydalanish vaqtni tejashdan tashqari
obrazli tasavvur bilan mohiyatni idrok etishni yengillashtiradi. Yadroni
bo‘linish reaksiyalari bilan o°zini o‘zi tiklab boradigan bo‘linish
reaksiyalar jarayonlarini birgalikda matematik modellarini yaratib
neytronlarni ortib borish jarayonini va yadro reaksiyalarini rivojlanish
yoki so‘nish ehtimolliklari variantlarini namoyishi orqali tushunish
ham yadro reaksiyalarini boshqgarish mohiyatining to‘laroq tasavvurini
shakllantiradi. Markaziy savollardan yana biri o‘quvchi-talabalar
tasavvurida yadro energetikasini fizik asoslari va radionurlanish xavfi
hagida real manzarani shakllantirishdan iborat. Shu o‘rinda aytish
kerakki, har bir mamlakat o°z tabiiy joylashuviga ko‘ra, qanday turdagi
energiya manbai yaratish uchun qulay sharoitga egaligini o‘rganish
orqali o‘zining barqgaror va yetarlicha energiya ta‘minotiga erishishi
yo‘lida barcha turdagi energiya manba‘larini afzal va zaif tomonlarini
tahlil qilib, qanday turdagi energiya manba‘lari iqtisodiy ijtimoiy
rivojlanishda ustivor yo‘nalishga egaligi belgilanadi. Shu ma’noda,
biz adabiyotlarda yoritilgan barcha turdagi energiya manbalarini afzal
va zaif tomonlarini tahlil etib, yadro energetikasi xarakteristikalari
bilan ularni taqqoslashga imkon beruvchi jadval tavsiya etdik. Ushbu
jadval talabalarga yadro energetikasining ijtimoiy hayotdagi o‘rnini
baholashlariga imkon yaratadi [5].
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1-jadval.
Yadro va boshqa turdagi zangori energiya manba’larini ijtimoiy
iqtisodiy hayotdagi muhim xarakteristikalari.
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Belgilar: “=|”f” yuqori; “[1”” o‘rtachadan yuqori; “0” o‘rtacha;

“A” o‘rtachadan past; “==" past.

I-jadvaldan ko‘rinadiki, energiya ta‘minoti bo‘yicha eng muhim
ko‘rsatgichlar: barqarorlik, uzoq muddatlilik, yetarli quvvat bilan
ta‘minlay olish, ekologik xavfsizlik kabilar orasida yadro, gidro, shamol,
quyosh energiyalari manbalarining boshqalariga nisbatan afzalligi bor.

Hozirgi kunda qayta tiklanmaydigan yonilg‘ili energiya
manbalarining kamayib borishi, ularning iqlim o‘zgarishi bilan bog‘liq
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atrof muhitga va inson salomatligiga yetkazadigan barcha zararlari
tufayli ularni hisobga olmadik. AESlar xavfsizligi bilan jadvaldagi
manbalarni taqqoslab, hamda zangori energetika imkoniyatlarini tahlil
etib, O°zbekiston sharoitida AESlar nisbatan eng xavfsiz va muhim
energetika manbalaridan biri bo‘lishini ishonarli tarzda o‘quvchi-
talabalarga ko‘rsatib berilishi bugungi yangilangan yadro energetika
manbalaridan foydalanish qulay vaishonchli ekaniligi haqida zamonaviy
tasavvurlarini shakllantirishga katta yordam beradi. Shu o‘rinda aytish
kerakki, yaqinda Kanada mamlakati AESlarni zangori energetika turiga
kiritganini ma’lum qildi [6].

Bularga erishish yo‘lida, nanotexnologiya yutuqglari yordamida
yaratilgan yangi yadroviy energetik qurilmalar va ilmiy natijalarni
etiborga olgan holda o‘qitishga yordam beradigan turli xildagi
mavjud “TechSmith Camtasia”, “MXSAFlash”, “ActivePresenter”,
“EasyQuizzy” va “AutoPlay MediaStudio” zamonaviy kompyuter
dasturlari yordamida biz tomondan ishlab chiqilgan 1-rasmda keltirilgan
“Yadro reaksiyalari” [7], “Atom energetikasi” [8], “Zamonaviy atom
reaktorlari vaularning ishlash mexanizmlari” kabi elektron darsliklardan
foydalanish magsadga muvofiq bo‘ladi.

1-rasm. Yadro va elementar zarralar fizikasi fanining “Yadro
reaksiyalari” va “Atom energetikasi” bo ‘limlari bo ‘yicha elektron
darsliklar.

Bunda turli kompyuter dasturlari namoyish taqdimotlaridan unumli
foydalanishni tashkil etish, aynigsa, yadro reaksiyalarini va energetika
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qurilmalari ishlash tamoyili dinamikasini kuzatishga va ularda
kechadigan jarayonlarga aralashish imkonini beruvchi dasturlardan
foydalanish mavzuni qiziqib o‘zlashtirishga olib keladi.

Bu elektron dasturlar zamonaviy kompyuter imkoniyatlaridan
foydalangan holda Delphi, Java, C++, Python dasturlash tillari
yordamida yaratildi. Bunda yadro fizikasiga oid termoyadro sintez
reaksiyalari animatsiyasi, yadroning bo‘linish jarayonlari animatsiyasi,
birinchi va zamonaviy atom elektr stantsiyalari— AESlar prezentatsiyasi,
ularni xavfsizlik darajasini baholash mezonlari jadvallari, yadro
reaktorlari turlari animatsiyasi, yadroning bo‘linish reaksiylari
prezentatsiyasi va yadroning pronon-neytron modeli kabi namoyishli
dasturlar yadro fizikasi o*qitish metodikasiga kiritilib takomillashtirildi
va o‘quv tajriba sinovlari tayyorgarlik, izlanish, shakllantiruvchi
bosqgichlarda oliy ta’lim muassasalarida o‘tkazildi. Oliy o‘quv yurtlari
kesimida talabalarga yadro fizikasi bo‘limlarini o‘qitish metodikasini
innovatsion texnologiyalar asosida takomillashtirish bo‘yicha tajriba-
sinov ishlarining yakuniy solishtirma tahlili 2-jadvalda keltirilgan.

2-jadval.
OTMlarda yadro fizikasi bo‘limlarini o‘qitish metodikasini innovatsion
texnologiyalar asosida takomillashtirish bo‘yicha pedagogik tajriba-sinov
ishlarining yakuniy solishtirma jadvali.

g= Tadgiqot . . . . . .
= 9
= ob’ektlari A’lo | Yaxshi | Qoniqarli | Qoniqarsiz | Jami
& [ NamDU 16 23 7 5 51
= FarDU 15 21 6 4 46
= | ADU 14 23 4 3 44
£ | QarbU 17 21 8 5 51
Jami 62 88 25 17 192
= Ta’d atqot A’lo | Yaxshi | Qoniqarli | Qoniqarsiz | Jami
< -z |ob’ektlari
Q B [[NamDU 7 15 22 9 53
s 5, [EarDU 5 12 24 5 46
Z ADU 6 13 22 8 49
QarDU 6 16 23 8 53
Jami 24 56 91 30 201
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Pedagogik tajriba-sinov natijalari tahliliga ko‘ra, tadqiqot jarayoniga
jalb etilgan tajriba guruhidagi talabalarning nazorat guruhi talabalariga
nisbatan bilim, ko‘nikma va malakalari samarali ekanligi aniglandi.
Matematik-statistik metodning mohiyatiga ko‘ra dastlabki bosqichda
tajriba va nazorat guruhlarida qayd etilgan statistik ko‘rsatkichlar
tanlanmalar sifatida belgilanib, baho ko‘rsatkichlari bo‘yicha variatsion
qatorlarni hosil qilish orqali quyidagi 2-rasmda keltirilgan diagramma
yaratildi.

100
90
80
70 ‘
60 - |
;‘g ¥ Yuqori
20 ¥ Yaxshi
10 o
0 : . mQoniqarli
Tajriba Nazorat S
hlari hlari Qoniqarsiz
(m Yugqori 62 24
= Yaxshi 88 56
| ® Qoniqarli 25 91
Qoniqarsiz 17 30

2-rasm. Oliy ta’lim muassasalarida yadro fizikasi bo ‘limlarini o ‘qitish
metodikasini innovatsion texnologiyalar asosida takomillashtirib o ‘qitilishi
bo ‘yicha pedagogik tajriba-sinov ishlarining yakuniy diagrammasi.

Diagrammadan tajriba guruhidagi yuqori va o‘rta ko‘rsatkichlar
nazorat guruhi ko‘rsatkichlaridan yuqoriligini ko‘rish mumkin.

Umumiy pedagogik tajribalar natijalarining ko‘rsatishicha, ishlab
chiqilgan yadro fizikasining o‘qitish metodikasi yadro fizikasini
o‘rganishda samarador bo‘lib, o‘quv sifati 38 foizga oshgani kuzatildi.
O‘qitishni natijadorlik mezoni sifatida javoblarni mantiqli, tizimli,
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aniq asoslay olish, anglab olganlik, bilimning puxtaligi kabi holatlar
belgilandi.

Yadro fizikasi o‘quv materiallarini ilmiy-texnik rivojlanish
yutuqlari bilan boyitilganligi va ularning namoyishli tarzda o‘qitilishi
talabalar bilim saviyasini ko‘tarishga va o‘quv o‘rganish jarayonining
faollashishiga olib kelishi tajriba-sinov natijalari bilan ko‘rsatib berildi.
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ASTRONOMIYANI O‘QITISHDA “KEYS STUDY”
TEXNOLOGIYASIDAN FOYDALANISH

EO.Dadaboyeva, Qo ‘qon DPI v.b.dotsenti, PhD.
E.Y.Nurmatova, Farg ‘ona viloyati, Uchko ‘prik tumani,
52-maktab birinchi toifali fizika fani o ‘qituvchisi.
M.Rahimberdiyeva, Qo ‘qon DPI magistri.

Ushbu maqolada umumiy o‘rta ta’lim maktablari 11-sinfida
Astronomiya fanidan ‘“Yer va uning tabiiy yo‘ldoshi Oy. Mars”
mavzusini o ‘gitishda badiiy adabiyotlarda uchraydigan astronomik
hodisalar talgini keltirilgan. Darsda o ‘quvchilarga qizigarli masalalar,
shuningdek, badiiy hamda fantastik asarlardan o‘quv predmeti
mazmuni asosida tayyorlangan masala va topshiriglar berish orqali
o ‘quvchilarning fan asoslariga qizigishlarini oshirish ko ‘zda tutilgan.

Kalit so‘zlar: badiiy adabiyot, “Keys-stady” texnologiyasi, Mars,
tabiiy yo ‘dosh, Deymos va Fobos.

B OaHHOI cmamve  npeocmasieHd unmepnpemayus
ACMPOHOMUYECKUX ABNEHUll, BCMPEYAIOUUXC 8 XYO0HCeCMBEHHOU
aumepamype, npu npenooasaHuu memvl «3emis u ee eCcmecmeeHHblil
cnymuuxk Jlyna. Mapcy 6 11 knacce obujeobpazoseamenvroii wikonvl. Ha
VPOKe NAAHUPYemcs NOGbICUMb UHMeEPeC Y4auWuxcs K OCHO8AM HAYKU,
0asas yuawjumcs uHmepecHvle 3a0adu, a makdce 3a0auu u 3a0aqu,
Nn0020MOGIEHHbIe HA OCHOBE COOEPIHCAHU YUeOHO20 npeomMemad U3
XY00HCECMBEHHBIX U XYOO0HCECMBEHHBIX NPOU3BEOEHULL.

Knruesvie cnosa: xyoooicecmeennas iumepamypd, mexHoI02Us.
«Ketic-cmaouy, Mapc, ecmecmeaennwiti cnymuuk, /letimoc u @oboc.

This article presents the interpretation of astronomical phenomena
found in fiction when teaching the topic “Earth and its natural satellite
the Moon. Mars” in the 1lth grade of a comprehensive school. The
lesson is planned to increase students’ interest in the basics of science
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by giving students interesting tasks, as well as tasks and tasks prepared
on the basis of the content of the academic subject from artistic and
artistic works.

Keywords: fiction, “Case study” technology, Mars, natural satellite,
Deimos and Phobos.

Hozirgi kunda umumiy o‘rta ta’lim maktablarida tabiiy fanlarni,
jumladan, astronomiya fanini rivojlantirishga alohida e’tibor
qaratilmoqda. “O‘zbekiston Respublikasini yanada rivojlantirish
bo‘yicha harakatlar strategiyasi to‘g‘risida”gi farmonda tabiiy
fanlarni yanada rivojlantirish bo‘yicha alohida ko‘rsatmalarga ko‘ra
“Umumiy o‘rta ta’lim sifatini tubdan oshirish, chet tillar, informatika
hamda matematika, fizika, kimyo, biologiya kabi boshqa muhim va
talab yuqori bo‘lgan fanlarni chuqurlashtirilgan tarzda o‘rganish”
[1] kabilar asos qilib belgilandi. Yuqoridagi farmonda keltirilgan
tabiily fanlarni chuqurlashtirib o‘qitish jarayonida fizika fani bilan bir
qatorda astronomiya fani ham alohida o‘rin tutadi. Chunki, o‘quvchilar
dunyoqarashini shakllantirishda va uni rivojlantirishda bu fanning o‘rni
alohida kasb etadi. Shu ma’noda astronomiya fanini o‘qitishda qiziqarli
texnologiyalarni qo‘llash orqali fan asoslariga bo‘lgan qiziqishni
oshiradi. O‘qitishda shunday zamonaviy pedagogik texnologiyalardan
biri Keys texnologiyasi hisoblanadi. Keys deganda gandaydir ob’ekt
yoki hodisa bilan alogada bo‘lgan va aniq fanlar sohasidagi bilimlarni
qo‘llash, paydo bo‘ladigan muammoni yechish yo‘llarini zarurati
bo‘lgan aniq muammoli vaziyatning tavsifi tushuniladi. Keysning
mazmuni ta’limning aniq zaruratiga mos holda tuziladi.

Quyida astronomiya fanidan “Yer va uning tabiiy yo‘ldoshi Oy.
Mars” mavzusini o‘qitishda fanning mazmuniga mos keys topshirig‘i
bayon qilingan:

KEYS BAYONI: Jonatan Sviftning “Gulliverning sayohatlari”
romanida (birinchi nashri 1726-yilda nashr etilgan) Mars sayyorasining

20231 FIZIKA, MATEMATIKA va INFORMATIKA




EO.Dadaboyeva, E.Y.Nurmatova, M.Rahimberdiyeva.Astronomiyani o ‘qitishda “keys 87
study” texnologiyasidan foydalanish

ikki yo‘ldoshini muallif shunday tasvirlaydi: “Magnitni boshqarish
tajribali astronomlarga topshirilgan, ular girol farmoyishi bilan uning
holatini o‘zgartirishadi. Bu olimlar umrlarining aksariy qismini
samoviy sayyoralar harakatini kuzatish bilan o‘tkazishadi. Bu yerdagi
teleskoplar sifat jihatidan biznikidan ancha ustun turadi. Eng katta
teleskoplarning uzunligi uch futdan uzun bo‘lmasada, bizning yuz
futli teleskoplarimizdan ko‘ra yaxshiroq ko‘rsatadi. Ana shu ustunlik
laputuliklarga bizning yevropalik olimlarni kashfiyoti sohasida ortda
qoldirib ketish imkonini bergan. Masalan, ular harakat gilmaydigan
ikki yuz ming yulduz katalogini tuzishgan, vaholanki, bizdagi eng
katta katalog buning uchdan biricha ham kelmaydi. Bundan tashqari,
ular Mars yagqinida aylanuvchi ikkita kichkina yulduz yoki yo‘ldoshni
ham kashf qilishgan. Ulardan eng yaqini Mars markazidan uning uch
diametriga teng keladigan, boshqasi esa besh diametricha keladigan
uzoqlikda.” [2]

SAVOLLAR:

* Sizningcha Jonatan Sviftning “Gulliverning sayohatlari”
romanida Marsning ikki yo‘ldoshi haqidagi syujet astronomik jihatdan
to‘g‘ri izohlanganmi? Javobingizni asoslang.

* Bu hikoyadagi syujetni siz qanday tasvirlagan bo‘lardingiz?

* Haqiqatdan ham bu ikki yo‘dosh haqidagi ma’lumotlar hozirgi
kundagi ma’lumotlar bilan mos tushadimi?

*  Ushbu savollarga qanday javob berish lozimligi haqgida tavsiya

ishlab chiqing.
O‘QUVCHILARGA TAVSIYA ETILADIGAN MANBALAR:
* M.Mamadazimov. Astronomiyadan o‘qish kitobi. — T.:

O‘qituvchi, 1991.

¢ M.Mamadazimov. Astronomiya. 11-sinf darslik. — T.: Davr
nashiryoti, - 2018.

+ Jonatan Sviftning “Gulliverning sayohatlari” romani.
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O‘QUVCHILAR UCHUN KO‘RSATMALAR:
« Keys mohiyatini yetarlicha anglab oling.
» Asardagi holatni izohlashga xizmat qiluvchi omillarni aniglang.
* Oz fikringizni bayon eting.
KEYSNI YECHISH JARAYONI:
*  O‘quvchilar keys
mohiyatini u bilan tanishish
orqali kichik guruhda
muhokama qiladi.
* O‘quvchi kichik guruh
a’zolari bilan hamkorlikda
muammoni hal etishga zamin

tayyorlaydigan omillarni 1-rasm. Marsning Fobos deb ataluvchi
aniglaydi. yo‘ldoshi (o‘lchami 18-22 km).
. Muammoni  hal

etishga imkon beradigan omillardan eng muhimlarini ajratib olinadi.

» Kichik guruh a’zolari umumiy fikr asosida eng muhim omillarni
bayon etadi.

* Kichik guruhlarning fikrlarini tahlil etiladi va umumiy xulosa
yasaladi.

O‘QITUVCHINING YECHIMI:

Marsning ikkita tabiiy yo‘ldoshi bor. Ulardan biri Fobos (Qo‘rqinch),
ikkinchisi esa Deymos (Dahshat) deb ataladi. Fobosning ikki o‘zaro
perpendikular o‘lchamlari, mos ravishda, 18 va 22 kilometr bo‘lib (1-
rasm), Deymosning shunday o‘lchamlari 10 va 16 kilometrni tashkil
etadi. Fobos Mars sirtidan o‘rtacha 6000 km narida — uning atrofida 7
soat 3 minutda aylanib chiqqani holda, Deymos planetadan 20 000 km
narida 30 soat 18 minutda aylanib chiqadi. [3]

Mars kashf etilishidan 150 yil oldin tasodifan Jonatan Svift o‘zining
“Gulliverning sayohatlari” romanida Marsning ikki yo‘ldoshi haqida
sayyoradan 3 va 5 Mars diametri masofasida joylashgan ikkita tabiiy
yo‘ldoshini tasvirlaydi va ularning aylanish davrlari mos ravishda
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10 va 21,5 soatni tashkil etadi, deb ta’kidlagan. 1877-yilda astronom
Asaf Xoll qizil sayyora yaqinida keyinchalik Fobos va Deymos deb
nomlanuvchi ikkita yo‘ldoshni topdi. Ular sayyora markazidan 1,4 va
3,5 barobar uzoqlikda joylashgan bo‘lib, ullarning aylanish davrlari
mos ravishda 7,6 va 30,3 soatni tashkil etadi.

Demak, Jonatan Sviftning bu ikki yo‘ldoshni sayyoradan joylashish
o‘rni va aylanish davrlari orasida hozirgi zamon hisoblari o‘rtasida farq
bo‘lsa ham bu sayyoraning ikki yo‘ldoshi haqida 150 yil oldin hech
ganday teleskoplarsiz bashorat qilgani ham katta natijadir.

Xulosa qilib aytganda, “Keys-stadi” texnologiyasini ta’lim
jarayonida qo‘llash quyidagi ijobiy natijalarni beradi:

1. Ta’limiy natijalar — bilimlarni, ko‘nikmalarni o‘zlashtirish bilan
bog‘liq bo‘lgan natijalar.

2. Tarbiyaviy natijalar — o‘z navbatida ta’limning shaxsiy
samaradorligiga erishish, o‘quvchilarning o‘zaro ta’sir jarayonida
o‘zida yangi shaxsiy va kommunikativ, kasbiy fazilatlarini kashf etish.

Shuningdek, ko‘plab badiiy va fantastik asarlarda fizik va astronomik
hodisalar tasvirlangan syujetlarni o‘qib olamiz. Darslarda bulardan
foydalanish yaxshi samara berib, o‘quvchilar anglash jarayonini
faollashtirishning eng katta ta’siri ushbu asarlarda uchraydigan
astronomik hodisalarning muhokamasi orqali amalga oshiriladi.

Foydalanilgan adabiyotlar:

1.  Oc‘zbekiston Respublikasi Prezidentining “Ozbekiston
Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasi
to‘g‘risida”gi Farmoni. // Harakatlar strategiyasi asosida jadal taraqqiyot
va yangilanish sari. — T.: G‘ofur G*ulom nomidagi nashriyot-matbaa
jjodiy uyi, 2017. — 92 bet.

2. Jonatan Sviftning “Gulliverning sayohatlari” romani. — T.:
“Sharq” nashriyoti. — 2009. 173-bet.

3. M.Mamadazimov. Astronomiya. 11-sinf darsligi. — T.: Davr
nashiryoti. — 2018. 80-bet.
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TALABALARNING KREDIT MODUL TIZIMIDA O‘QUV-
BILISH FAOLIYATINI BAHOLASH VA BOSHQARISH
MEXANIZMLARINI TAKOMILLASHTIRISH

K.Mamatkarimov, bosh ilmiy metodik markazi tayanch doktoranti.

Kredit tushunchasi ko'p qirrali tushuncha bo ‘lib, o ‘tgan asrning
oxirlarida zamonoviy pedagogikada keng qo ‘llanila boshlangan.
Ushbu magqgolada oliy ta’lim muassasalarida kredit modul tizimida
o ‘quv bilish faoliyatini baholash va boshqarish mexanizmlari haqida
bayon gilingan.

Kalit so‘zlar: kredit, kredit-modul tizimi, o ‘qitish texnologiyalari,
modulli ta’lim, oliy ta’limi tizimi, ijodiy faollik, zamonaviy oliy ta’lim
muassasasi, jahon tajribasi.

Tonsamue Kkpeouma s61emcst MHO202PAHHBIM NOHAMUEM U WUUPOKO
UCNONBL308ANOCH 8 COBPEMEHHOI nedazo2uKe 8 KoHye npoutiozo eexa. B
OQHHOU CMAamve ONUCAHbL MEXAHU3MbL OYEHKU U YNPAGIeHUsl YYeOHOU
0esAmenbHOCMbIO 8 cucmeme KpeoOumno2o Mooyis 6 8blCULUX YUeOHbIX
3a6€0eHUSIX.

Knroueevie cnosa: xpeoum, Kpeoumuo-mooOyivHAs Ccucmemd,
MexXHON02UU 00yUeHUs, MOOYIbHOe 00pA306aHUe, CUCEMA BblCULE2O
00pa306anUs, MEBOPUECKAsL OeAMENbHOCTb, COBPEMEHHDIL 8V3, MUPOBOU
onwvim.

Abstract. The concept of credit is a multifaceted concept and
was widely used in modern pedagogy at the end of the last century.
This article describes the mechanisms for assessing and managing
educational activities in the credit module system in higher education
institutions.

Key words: credit, credit-modular system, learning technologies,
modular education, higher education system, creative activity, modern
university, world experience.
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Bilim va ilmning shakllanishi bevosita ta’lim tizimiga borib
tagaladi. Ta’lim tizimi samaradorligini o‘qituvchi saviyasi, talaba
ehtiyoji, o‘quv adabiyotlari mazmuni hamda mustaqil ta’limni
shakllantirishga qaratilgan infratuzilma bevosita ta’minlab beradi.
Demak, ilg‘or kadrlarni tayyorlash, ularni mehnat bozori talablariga
muvofiq raqobatdoshligini oshirish, ijodiy fikrlaydigan mutaxassislarni
yetishtirish o‘quv dargohlarida yo‘lga qo‘yilgan ta’lim berish jarayoni
bilan chambarchas bog‘liq.

Davlatimiz  rahbari tomonidan 2019-yilning  8-oktyabrida
“O‘zbekiston Respublikasi oliy ta’lim tizimini 2030-yilgacha
rivojlantirish  konsepsiyasini  tasdiglash to‘g‘risida”gi  Farmoni
imzolandi. Ushbu muhim dasturilamal hujjatda “respublikadagi
kamida 10 ta oliy ta’lim muassasasini xalqaro e’tirof etilgan tashkilotlar
(Quacquarelli Symonds World University Rankings, Times Nigher
Education yoki Academic Ranking of World Universities) reytingining
birinchi 1 000 ta o‘rindagi oliy ta’lim muassasalari ro‘yxatiga kiritish
va oliy ta’lim muassasalarida o‘quv jarayonini bosqichma-bosqich
kredit-modul tizimiga o‘tkazish” belgilab berildi [1].

Modul — bu, bir nechta fan hamda kurslar o‘rganiladigan o‘quv
rejasining bir qismi. U talabalarda ma’lum bir bilim va ko‘nikma
hosil qilish, tahliliy-mantiqiy mushohada yuritish salohiyatiga ega
bo‘lishiga qaratilgan bir nechta fanlar (kurslar) majmui hisoblanadi.
Bunda o‘qituvchi o‘quv jarayonini tashkil giladi, jonli, video hamda
audio ma’ruzalar o‘qiydi, talabaning faoliyatini muvofiqlashtiradi va
nazorat qiladi. Talaba esa mavzuni mustaqil o‘rganadi hamda berilgan
topshiriqlarni bajaradi [2].

Kredit (credit) — talabaning alohida ta’lim yo‘nalishi yoki dasturi
(kurs) bo‘yicha fanlarni o‘qib o‘rganishi va o‘zlashtirishi uchun
sarflangan o‘quv yuklamasi (vaqt)ning o‘lchov birligidir. Kredit —
talabaning me’yoriy hujjat bilan belgilangan, odatda bir hafta davomida
auditoriyada va mustagqil ravishda ta’lim olishi uchun ajratilgan minimal
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vaqt o‘lchovidir. Talabaga kredit ma’lum bir fandan belgilangan
topshiriglarni bajarib, yakuniy imtihondan muvaffaqiyatli o‘tgandan
so‘ng beriladi [3].

Kredit-modul tizimi, bu — ta’limni tashkil etish jarayoni bo‘lib,
o‘qitishning modul texnologiyalari jamlanmasi va kredit o‘lchovi
asosida baholash modeli hisoblanadi. Uni bir butunlikda olib borish
serqirra hamda murakkab tizimli jarayondir. Kredit-modul tamoyilida
ikkita asosiy masalaga ahamiyat beriladi: 1) talabalarning mustaqil
ishlashini ta’minlash; 2) talabalar bilimini reyting asosida baholash [2].

Kredit-modul tizimining asosiy vazifalari sifatida quyidagilar e’tirof
etiladi:

— o‘quv jarayonlarini modul asosida tashkil qilish;

— bitta fan, kurs (kredit)ning qiymatini aniqlash;

— talabalar bilimini reyting ball asosida baholash;

— talabalarga o‘zlarining o°‘quv rejalarini individual tarzda
tuzishlariga imkon yaratish;

— ta’lim jarayonida mustagqil ta’lim olishning ulushini oshirish;

— ta’lim dasturlarining qulayligi va mehnat bozorida mutaxassisga
qo‘yilgan talabdan kelib chiqib o‘zgartirish mumkinligi.

Yuqoridagilar dars mashg‘ulotlarini nafagat o‘qitishni innovatsion
ta’lim texnologiyalari asosida olib borish, balki talabadan mustaqil
o‘qib-o‘rganish, ta’limga yangicha munosabatda bo‘lish, mehnat
bozori talabidan kelib chiqib, zaruriy va chuqur nazariy bilimlarni
egallash, amaliy ko‘nikmalarini shakllantirishga o‘rgatishdan iboratdir.
Muxtasar qilib aytganda, mazkur tizim talabaning kasbiy rivojlanishi va
kamolotiga yo‘naltirilgan. Ilm sohibining butun hayoti davomida bilim
olishini ta’minlashga hamda mehnat bozori va zamonaviy talablarga
javob bera oladigan inson kapitalini shakllantirishga garatilgandir.

Xorijiy tajribaga ko‘ra, kredit-modul tizimida o‘quv jarayoni har
semestrda 2-4 tagacha moduldan iborat bo‘ladi. Modulda jamlangan
fanlar osondan murakkablik sari, nazariy-uslubiy fanlardan amaliy
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fanlarga qarab hamda mantiqiy jihatdan bir-birini o‘zaro uzviy to‘ldirish
prinsipi asosida shakllantiriladi. Talaba mutaxassis bo‘lib shakllanishi
uchun nafagat axborotlar, balki ularni qayta ishlash, amaliyotga joriy
qila olish malakasiga ega bo‘lishi talab etiladi [3].

Modulga asoslangan o‘quv dasturlari maxsus sxema asosida ishlab
chiqiladi va quyidagilarni o‘z ichiga qamrab oladi:

— o‘quv maqgsadi hamda vazifalarning to‘liq ochib berilishi;

— talabaning fan (kurs)ni boshlashi va tugatishidan keyingi orttirishi
lozim bo‘ladigan malakasiga qo‘yiladigan talablar;

- modul tarkibiga kirgan har bir fanning qisqacha mazmuni (sillabus),
ya’ni ma’ruzalar mavzulari, seminar va amaliy mashg‘ulotlarning
rejasi, mustaqil ta’limni baholash uchun mo‘ljallangan topshiriqlar;

— o‘qitishning gisqacha bayoni: ta’lim berish usul hamda vositalari;
bilimlarni baholashning usul va shakllaridan iborat.

Modul asosida o‘qitish tizimida talabalar bilimi, malakasi hamda
ko‘nikmasinibaholashdareyting baholash tizimidan foydalaniladi. Unda
talabaning barcha o‘quv faoliyati, ya’ni auditoriya va auditoriyadan
tashqarida olgan, o‘zlashtirgan bilimlari ball berish orqali baholanadi
[4].

Kredit-modul tizimida ta’lim oluvchilar o‘quv rejasida ko‘rsatilgan
fan (modul)lar bo‘yicha o‘qish natijalari (kreditlar)ga erishish uchun
ma’lum miqdordagi o‘qish yuklamasini bajarishlari kerak bo‘ladi.
Kredit-modul tizimida auditoriya va mustaqil o‘qish soatlari nisbati
o‘rtacha 40 % ga 60 % ekanligi, ya’'ni talaba muayyan fan bo‘yicha
belgilangan har bir soat dars uchun unga darsdan tashqari bir yarim soat
mustaqil o‘qishi, tayyorlanishi uchun vaqt zarur bo‘ladi [2].

Demak, kredit-modul o‘qitish tizimi har bir o‘quv moduli tarkibini
tuzishga asoslangan, hamda modulning o‘quv natijalari va yakuniy
nazoratni kuzatib borish orqali ta’lim oluvchilarning bilim, ko‘nikma
va kompetensiyalarini muntazam ravishda baholab boruvchi o‘quv
dasturini o‘zlashtirish jarayonini tashkil etish tizimi hisoblanadi.
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Kredit-modul tizimida talaba ta’lim olishi jarayonida mas’uliyatni
ma’lum darajada o‘z yelkasiga olishi, fan bo‘yicha auditoriyadan
tashgarida mustaqil ishlashi shartdir. Kredit-modul tizimida
auditoriyadan tashqarida ishlash o‘qituvchidan talabaning mustaqil
ishlashini tashkil etishni, mustaqil ishlash uchun materiallar va vositalar
berishni hamda talabalarning o‘zlashtirish darajasini nazorat qilishning
samarali usullarini yaratish kerakligini talab qiladi. Talabalardan esa,
mutaxassis bo‘lib shakllanishi uchun nafagat material va vositalar,
balki ularni qayta ishlash, amaliyotga joriy qila olish malakalarini
shakllantiradigan mustaqil ishlash tajriba va ko‘nikmalariga ega bo‘lish
talab etiladi.

Ta’limda raqamli texnologiyalarni keng qo‘llash tufayli axborot va
bilimlar doirasi tez sur’atlarda kengayib borayotgan hozirgi sharoitda
barcha ma’lumotlarni fagat auditoriya mashg‘ulotlarida ta’lim
oluvchilarga yetkazish qiyindir. Shuning uchun kredit-modul tizimida
mustaqil ta’lim olish zamonaviy mutaxassis bo‘lib yetishishning muhim
omili hisoblanadi.

Har bir talaba kelajakda tanlagan yo‘nalishi va mutaxassisligi
bo‘yicha diplomga ega bo‘lishi uchun kreditlarni yig‘ib borishi lozim.
To‘plangan kredit talabaga butun umr davomida o‘zining malakasini
oshirib borish yoki qo‘shimcha oliy ma’lumot olishiga xizmat qilib
boraveradi. Iqtisodiy tilda aytganda, to‘plangan kredit talabaning
akademik “aktivi’ga aylanib boradi.

Kredit texnologiyasi ta’lim oluvchilarga ishchi o‘quv rejaga
kiritilgan tanlov fanlarini tanlash, bu orqali individual o‘quv rejasini
shakllantirishda bevosita ishtirok etish huquqini beradi. Ularga, nafaqat
fanlarni, balki professor-o‘qituvchilarni ham tanlash erkinligi beriladi.
Talabalarga fanlarni tanlash imkoniyatining berilishi ijjobiy hol sanaladi.
Bu o‘quv jarayonlarini baholashning o°‘ziga xos qiymat ko‘rsatkichi
bo‘lib ham hisoblanadi.
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O‘QUVCHILARNING MATEMATIK SAVODXONLIGINI
OSHIRISHDA PEDAGOGIK OMILLARNI KORELYATSION
TAHLIL QILISH

D.X. Turdiboev, Guliston davlat universiteti dotsenti, Pedagogika
fanlari bo ‘yicha falsafa doktori, Guliston davlat universiteti

Ushbu magolada o ‘quvchilarning matematik savodxonligini
aniqlashda keltirilgan asosiy faktor(omil)lardan “tanqidiy fikrlash”
faktori(fomil)ning qanday darajada ahamiyatliligini matematik
asoslab berildi. “Tangqidiy fikrlash” faktor(omil)ning o ‘quvchilarning
matematik savodxonligini oshirishda qay darajada ahamiyatliligini
matematik asosini keltirishda, juft omilli korelyatsion bog ‘liglik
darajasi tahlil gilindi va shu asosida regression bog ‘liglik(korrelyatsiya
koeffitsienti) darajasi tekshirildi.

Kalit so‘zlar: Matematik savodxonlik, tanqidiy fikrlash, faktor, juft
korrelyatsiya, korrelyatsiya, regressiya, OECD, PISA, korellyatsion
bog ‘liglik, korrelyatsion tahlil.

B 0annoii cmame mamemamuuecku 000cHo8ano 3nauerue pakmopa
(pakmopos) «Kpumuuecko2o MulULIEHUSY» U3 OCHOBHBIX (DAKMOPO8
8 onpedenenuy MamemMamudeckou epamomuocmu yuawuxca. Jna
HAX0JHCOeHUsL MAMeMAamuyecko2o 000CHOB8ANUs 3HAYUMOCMU (paKkmopa
«Kpumuyeckoe — MblulieHue» 6 NOBbIUEHUU — MAmeMamuiecKou
2PAMOMHOCIU YH4AWUXCA ObLI NPOAHATUZUPOBAH YPOBEH KOppenayuu
mexncoy 08yMs (DAKmopamu U HA e20 OCHOBe NPOBepeH YPOBeH
pe2pecCcuoHHOU 3a8UcUMocmu (Koegpguyuenm xopperayuu).

Knrouesvie cnosa: mamemamuyeckas cpamomHoCcm, Kpumuieckoe
Mblulienue, (akmop, napHas Koppenayus, KOppersyus, pespeccus,
OECD, PISA, koppensayuonuas 3a86ucumocm, KOppenayuoHHbll AHAU3.

In this article, the value of the factor (factors) of «critical
thinking» from the main factors in determining the mathematical
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literacy of students is mathematically substantiated. To find a
mathematical justification for the significance of the «critical
thinkingy factor in improving the mathematical literacy of students,
the level of correlation between the two factors was analyzed and, on
its basis, the level of regression dependence (correlation coefficient)
was tested.

Key words: mathematical literacy, critical thinking, factor,
pair correlation, correlation, regression, OECD, PISA, correlation
dependence, correlation analysis.

Pedagogik omil - ta’limda belgilangan o‘quv materialini
o‘zlashtirish uchun ta’lim oluvchilar va o‘quv-uslubiy mazmunga
qo‘yiladigan talablardan kelib chiqilgan omillar tushuniladi.

Pedagogik omillar turli xil bo‘lib, ular o‘zining samaradorlik
darajalarini aks ettiruvchi ko‘plab belgilari bilan tavsiflanadi. Ba’zi
ta’lim jarayonlarida pedagogik omillar o‘rtasidagi bog‘liglik uzviy,
ba’zi holatlarda esa ular o‘rtasidagi bog‘liglik juda past ko‘rsatkichda
bo‘ladi. Pedagogik omillar o‘rtasidagi bog‘liqlik darajasi uzviy bo‘lsa,
qabul qgilinayotgan qarorlar aniq va ta’lim samaradorligiga ta’siri kuchli
deb hisoblanadi.

Pedagogik Kkorrelyatsiya — tasodifiy pedagogik omillar ta’sir
etish natijasida, muayan bir tasodifiy pedagogik omillardan birining
o‘zgarishiga olib keluvchi bog‘liglikni aniglashning matematik
kutilmasi.

Juft omilli pedagogik korrelyatsiya — ikkita pedagogik omillar
o‘rtasidagi bog‘liglik tushuniladi.

Xususiy omilli pedagogik korrelyatsiya — muayan bir pedagogik
omillarning qat’iy belgilangan bitta yoki ikkita pedagogik omillar
o‘rtasidagi bog‘liglik tushuniladi.

Matematik savodxonlik —shaxsning kundalik hayotiy faoliyatlarida
uchraydigan muammolarni matematik mulohaza yuritish, matematik
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modellashtirish va qo‘yilgan muammoni matematik qonuniyatlar
asosida mustaqil yecha olish qobiliyatini shakllanganligidir.

Tanqidiy fikrlash — bu o‘quvchilarning ma’lumotlarni mustaqil
tahlil qilish asosida qaror gabul qilish va o‘z fikrini mustaqil bayon
qilish ko‘nikmasini shakllantirishdir.

Magolamizda, o‘quvchilarning matematik savodxonligini aniq-
lashda  keltirilgan asosiy faktor(omil)lardan “tanqidiy fikrlash”
faktori(omil)ning qanday darajada ahamiyatliligini matematik asoslab
bermoqchimiz.

Faktor(omil)lar o‘rtasidagi korrelyatsion bog‘liglikni ko‘rib
chigamiz.

Bizga matematika kursidan ma’lum-ki, korellyatsion bog‘liqlik
deganda x argumentning har bir qiymatiga u erksiz o‘zgaruvchining
muayan matematik kutilmasi mos keladigan bog‘lanish haqgida
gapiriladi.

Korrelyatsion bog‘liqlik — faktor(omil)larning turlichaligi,
ularning o‘rtasidagi bog‘liqlik va u o‘zgaruvchining ko‘p variantlarda
o‘zgarishini keltirib chiqaradi[7].

Modelga kiritilgan omillarning soniga qarab korrelyatsion
bog‘ligliklar bir omilli va ko‘p omilli bog‘ligliklarga bo‘linadi.

Bir omilli (juft) korrelyatsion bog‘ligliklar bir belgi-omil
bilan natijaviy omil o‘rtasidagi bog‘liqlik (boshqa omillarning ta’siri
mavhumlashganda) hisoblanadi[6].

Korrelyatsion tahlil — matematik statistikaning tasodifiy kattaliklar
o‘rtasidagi o‘zaro bog‘ligliklarini o‘rganishga bag‘ishlangan bo‘limi[6].

Korrelyatsion tahlil ikkita omil o‘rtasidagi (juft bog‘liglikda) hamda
natijaviy omillar bilan boshqa ko‘p omillar o‘rtasidagi (ko‘p omilli
bog‘liglikda) bog‘liglikning zichligini miqdoriy jihatini aniglashdan
iborat.

Bog‘liglikning  zichligini miqdoriy jihatdan korrelyatsiya
koeffitsientlari qiymati bilan ifodalanadi.
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Bizning maqolamizda, korrelyatsion tahlil qilish uchun
X.- “Tanqidiy fikrlash™ faktori
Y - “Matematik savodxonlik™

1

O‘quvchilarning tanqidiy fikrlash ko‘nikmasiga egaligi
bo‘yicha tajriba-sinov natijalari

1-jadval
Ne Matematik savodxonlik Tanqidiy fikrlash ko‘nikmasiga
(o‘quvchilar soni) ega o‘quvchilar soni

Y, X,
1 25 23
2 24 22
3 25 22
4 24 20
5 25 22
6 25 22
7 25 22
8 25 22
9 25 22
10 25 23

l-jadvaldagi ma’lumotlar asosida “Y-matematik savodxonlik”,
“X.- tanqidiy fikrlash” omillar o‘rtasidagi regression bog‘liglikning
jipsligini quyidagi formular yordamida tekshiramiz.

b= 2l —0) (v, —¥)
) N CAEE SR S CARE L
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Bu yerda, ¥ =Z=%  ya 7= Lo o‘rtacha giymatlarni
T n

hisoblasak, ¥ —24,8; ¥ —22 kelib chigadi.

Yuqoridagi ifodalar va Excel dasturi yordamida hisoblashlar bajarib
quyidagi jadvalni hosil gilamiz.

2-jadval
Parametrlarini hisoblash natiialari

FIX yp | pox |@-Do-h) X=X | (-1 | x* | PP
BB 0 1 02 | 0,04 59 | 625
B o8 0 0 0 0,64 484 | 576
AN IO ) 0 0 0 0,04 84 | 625
B0 | 08 2 16 4 0,64 400 | 576
AT IO ) 0 0 0 0,04 84 | 625
AN O ) 0 0 0 0,04 84 | 625
B2 0 0 0 0 0,04 484 | 625
AT O W) 0 0 0 0,04 84 | 625
A IO ) 0 0 0 0,04 84 | 625
BB 0 1 02 | 0,04 59 | 625
248 | 220 2 6 16 4846 | 6152

2-jadvldagi parametrlarni hisoblash natijalaridan foydalanib,
korrelyatsiya koeffitsientini hisoblaymiz.

2
r, = ———=0,6454
o616
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Ushbu hisoblangan korrelyatsiya koeffitsientining
giymatiga asosan matematik  savodxonlik  bilan  tanqidiy
fikrlash  o‘rtasida  jips  bog‘liglik  mavjudligini  bildiradi.
Endi, wushbu korrelyatsiya koeffitsientining ahamiyatliligini
Styudentning  t-me’zoni  bo‘yicha  quyidagicha  tekshiramiz.

_ . |n—k—1
t‘xisc\b - ryx ’ *'.Il 1_[.;1{ :2,3905

Styudentning t-me’zonining jadvaldagi qiymati 0,95 ishonchlilik
ehtimoli va erkinlik darajalarining soni Y=8 bo‘lganida tx, =2,306 ga
teng ekanligini khrishimiz mumkin. Mazkur holatdat,, >t,_bo‘lganligi

bois, ushbu juft korrelyatsiya koeffitsientining qiymati ahamiyatli deb
ayta olamiz. Bundan esa, o‘quvchilarning matematik savodxonligi
uchun ularning tanqiyidiy fikrlash darajasini rivojlantinish muhim
faktor(omil) degan xulosani qilishimiz mumkin.
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TALABALARNING AXBOROT KOMPETENTLIGINI
OSHIRISHDA RAQAMLI TEXNOLOGIYALARDAN
SAMARALI FOYDALANISH

A.M. Ahmedov, TDPU o ‘qituvchisi.

Magqolada ragamli texnologiya, bulutli texnologiyalar, ta’limda
raqgamli texnologiyadan foydalanish, raqamli texnologiyalarning
ta’lim tizimidagi vositalari, raqgamli texnologiyaning ustunliklari, VR
texnologiyalari haqgida tushuncha berilgan.

Kalit so‘zlar: ragamli texnologiya, ta’limda ragamli texnologiya,
bulutli texnologiya, VR texnologiyasi.

B cmamve 0aemcs nonumanue yugposvix mexumonocutl, 0OIAUHbIX
MEXHON02ULL, UCNOIb30BAHUS YUPDPOBLIX MEXHONO2UL 8 00PA3068aAHUL,
POMU YUPPOBHIX MEXHONO2UIL 8 cucmeme 00PA308aHUs, NPEUMYULECE
yughposvix mexnonoeuti, VR-mexnonozuil.

Knrouesvie cnosa: yugposvie mexnonocuu, yugposvie mexHoiocuu
8 obpaszosanuu, oO1IAUHbIE MEXHONO02UU, MEXHONO0UU BUPITYATbHOU
PeanbHOCU.

The article provides an understanding of digital technology, cloud
technologies, the use of digital technology in education, the role of
digital technologies in the educational system, the advantages of digital
technology, and VR technologies.

Keywords: digital technology, digital technology in education,
cloud technology, VR technology.

Hozirgi vaqtda jahonda raqamli texnologiyalar jadallik
bilan rivojlanmoqda. Bu jarayon esa, barcha sohalarda ragamli
texnologiyalardan samarali foydalangan ravishda zamon bilan
hamnafas odimlashni talab etmoqda. Axborot gabul qilish va ulardan
foydalanish, tahlil qilish, uzatish tobora rivojlanib borayotgan hozirgi
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davrda ta’lim tizimida bevosita ragamli texnologiyalardan foydalanish
ta’lim olishdagi imkoniyatlarni, ta’limning sifatini oshirish va ijtimoiy
faol yoshlarni ham ma’nan ham madaniy tarbiyalashda katta ahamiyat
kasb etadi. Ta’lim jarayonini olib borishda o‘qituvchilar ilgari ta’lim
dasturlarining an’anaviy usuli, ya’ni ma’ruzani yirik hajmli kitoblar va
go‘llanmalar orqgali amalga oshirgan. Bu holat 0‘z navbatida ta’lim olish
va ta’lim berish sifatining u darajada yuqori bo‘lishini ta’minlamagan.
Hozirgi vaqtda ta’lim sifatini oshirishda ta’limni ragamlashtirish
jarayoni barcha ta’lim tizimlariga kirib bormoqda.

Ta’lim tizimining bugungi ko‘rinishida noan’anaviy ta’lim
texnologiyalarining o‘rni ortib borayotganligi bilan tavsiflanadi. Ta’lim
oluvchi talabalar ragamli texnologiyalar yordami bilan bilimlarni
o‘zlashtirishi an’anaviy texnologiyalarga garaganda qiziqarli va
samarali bo‘lib qolmoqda. Ushbu ragamli texnologiyalar vositasida
bilimlarni rivojlantirish, egallash va tarqatish xarakterini o‘zgartiradi,
talabalar o‘zlashtirayotgan fanlarning mazmunini chuqurlashtirish va
kengaytirish, tagdim qilinayotgan ma’lumotlarni yangilash, interfaol
o‘qitish usullarini qo‘llash, shuning bilan, har bir ta’lim olish istagidagi
kishilar uchun ta’lim olish imkoniyatini sezilarli darajada kengaytirish
imkonini beradi.

Ragamli texnologiyalar hayotimizga shunchalik singib ketdiki,
bugungi kunda nafaqat kundalik faoliyatimiz, balki ijtimoiy-iqtisodiy
sohalar rivojini ham ularsiz tasavvur qilib bo‘lmaydi. Tabiiyki, boshqa
sohalarda bo‘lgani kabi raqamli texnologiyalarni ta’lm tizimiga joriy
etish uning faoliyatini tubdan o‘zgartirmoqda. Masalan, sun’iy intellekt
texnologiyasini joriy etish orqali yaratilgan platformalar professor
o‘qituvchilar va talablarning faolligini aniqlash, dars jarayonini nazorat
qilish, ma’lumotlarni tahlil qilish va takrorlanuvchi jarayonlarni
avtomatlashtirish hamda shaffoflikni oshirishda qo°‘l keladi[1,2].

Ragamli texnologiyalar kundalik hayotimizda biror kasbiy faoliyat
yuritishimizning zamonaviy shakli bo‘lib, unda ishlab chiqarish
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va boshqarishning asosiy faktori sifatida raqgamli ko‘rinishdagi
katta ma’lumotlar majmui va ularni qayta ishlash jarayoni xizmat
giladi. Ragamli texnologiyalar taraqqiy etgan asrda eng muhum
omil bu ma’lumotlar hisoblanadi. Misol tariqasida Big Datani
keltirishimiz mumkin. Uning ma’lumotlarni to‘plab, o‘rganishlar
asosida xulosalar chiqarishdagi ahamiyati katta. Undan ko‘pincha,
salmoqli ma’lumotlarning prognozli tahlillariga yoki ma’lumotlardan
qiymat chiqarib olishning boshqga usullariga murojaat qilishda ham
foydalaniladi. Big Data texnologiyalaridan olinadigan daromadlar
yildan yilga o‘sib bormoqgda. Misol uchun 2019-yilda 189,1 milliard
dollarni tashkil etgan bo‘lsa, 2023-yilda 274,3 milliard dollarga
yetishi kutilmoqda. AQSH, Avstraliya kabi mamlakatlarda katta
hajmli ma’lumotlar texnologiyalarini rivojlantirish va moliyalashtirish
bo‘yicha maxsus davlat dasturlari ishlab chiqilgan[3].

Ta’lim tizimida raqamlashtirishni joriy etish va undan foydalanishga
e’tibor qaratib o‘tamiz. Ragamli texnologiyalar asosida ta’lim berish
olib borilsa, ta’lim oluvchilarga ta’lim olish usullari birmuncha
tushunarli va qiziqarli bo‘lmoqda. Shundan kelib chiqqan holda, ta’lim
tizimi vostilari rolini multimedialar, kodoskop, kompyuter, noutbuk,
internetga ulangan televizorlar, telefon liniyalar, smart doska, ikki
operatsion sistemali hamda sensorli boshqaruvga ega bo‘lgan smart
qurilmalar bajarib beradi. Ta’lim beruvchilarga bunday vositalar bilan
dars mashg‘ulotlar o‘tkazish ta’lim sifatini oshirishni ta’minlaydi.
Onlayn darslarda raqamli texnologiyalar qo‘llanilishi yaxshi samara
berishi hammamizga sir emas. Masalan, televideniya orqali berib
borilgan onlayn darslar ragamli ta’lim olishning bir turi deb olsak
bo‘ladi.

Demak, ragamli ta’limda:

— xohlagan joyda va xohlagan vaqtda ta’lim olish imkoniga ega;

— internetdan axborot olish va undan foydalanish madaniyati
shakllanadi;
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— bulutli texnologiyalardan samarali foydalanishni yuzaga keltiradi;

—ta’lim tizimini yangi bosqichga ko‘taradi;

— vaqt va mablag*‘ sarfini keskin kamaytiradi;

— “raqamli dunyo”da yo‘qolib qolmaslik va yaxshi ish topishda
ustunliklarga ega bo‘lish imkoniyatini yaratib beradi.

Ragamli ta’lim tizimining yuksalishiga Oliy ta’lim muassasalari
tomonidan professor-o‘qituvchilar va talabalar uzluksiz ravishda hech
qanday cheklovlarsiz foydalanish uchun maxsus kompyuter trenajor
zallar, smart texnologiyalar bilan jihozlangan kutubxonalar, yuqori
internet tezligiga ega bo‘lgan Wi-Fi zonalar, IT parklar ochilishi katta
xizmat qiladi. Ta’lim beruvchilarni ragamli texnologiyalar bilan ishlash
qobiliyatini o‘stirish va internet orqali turli online ochiq kurslar tashkil
etish imkoniyati tug‘iladi. Bu esa o‘z navbatida ta’lim beruvchilarni
o‘z ustida ko‘proq ishlashi va raqobat tufayli ta’lim sifatini yanada
ortishiga xizmat qiladi[4].

Ragamli texnologiyalarni o‘zlashtirish insoniyat tarixidagi boshqa
innovatsiyalarga garaganda shiddat bilan rivojlanmoqgda: bor-yo‘g‘i
yigirma yil ichida raqamli texnologiyalar rivojlanayotgan mamlakatlar
aholisining qariyb 50 foizini qamrab olishga va ularning yordami bilan
jamiyatlarni o‘zgartirishga muvatfaq bo‘ldi.

Ta’lim sohasida virtual o‘quv muhiti va masofaviy ta’limning
ta’minlanishitalabalarga boshqa imkoniyatga ega bo‘lmagan dasturlarda
gatnashish imkonini berdi. Bu orqali talabalar nafaqat o‘zimizning
oliygohlarda online o‘qish, balki xorij davlatlarining yuqori reytingda
turuvchi oliygohlarida online o‘qish imkoniyatlariga ham ega bo‘ldi.
Bundan tashqari, blokcheynga asoslangan tizimlardan foydalanish orqali
davlat xizmatlaridan foydalanish qulay bo‘ladi, ularni ta’minlovchi
institutlar mas’uliyatini oshiradi va sun’iy intellektdan foydalanish
natijasida jarayonlar kamroq byurokratik bo‘ladi. Shuningdek, katta
ma’lumotlar yanada moslashuvchan va aniq siyosat va dasturlarga olib
kelishi mumkin.
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Ta’lim jarayonida raqamli texnologiyalardan foydalanishning
bazilariga to‘xtalib o‘tamiz. Bulutli texnologiyalar: Bulutli
texnologiyalar bu ommabop texnologiya bo‘lib, unda foydalanuvchilar
Internet-platformada, IT-resurslarda ma’lumot kiritish yoki olish uchun
ishlatadilar. Bu texnologiya ma’lumotlar va resurslarni onlayn-serverda
saglaydigan va foydalanuvchi to‘g‘ridan-to‘g‘ri kompyuterning qattiq
diskida saglash o‘rniga xavfsiz foydalanish uchun ishlatiladi. Bulutli
texnologiyalarning yana bir yaxshi tarafi bu online serverlardan
dunyoning xohlagan nuqtasida turib ma’lumotlarni kiritish yoki
qabul qilish mumkin. Bulutli texnologiyalarning turli xil xizmatlari
mavjud bo‘lib, ular juda mashhur va bugungi kunda dunyoda keng
qo‘llanilayotgan katta hajmdagi saqlash va uni zaxiralash, dasturlarni
sinash va texnik xizmat ko‘rsatish, ma’lumotlarni tahlil qilish va
kerakli dasturlarni yetkazib berish mumkin. Bulutli texnologiyalardan
foydalanishning ta’lim tizimidagi o‘rni hozirgi vaqtga kelib katta
ahamiyat kasb etmoqdal[5].

Internetda ob’ekt va tashqi dunyoning turli parametrlarini oz ichiga
olgan va Internet orqali ob’ektni boshqarish imkonini beruvchi jismoniy
ob’ektning virtual nusxasi paydo bo‘ladi. Virtual Reallik dunyodan real
dunyoga ob’ektlarni qo‘shish imkonini beruvchi to‘ldirilgan reallik
texnologiyasi. Tasavvur qiling-a, ko‘chada yurib, atrofingizdagi narsalar
va odamlar haqida qo‘shimcha ma’lumotni ko‘rasiz. Kengaytirilgan
haqiqat misollari allagachon mavjud va faol qo‘llanilmoqda, ba’zi
istirohat bog‘larida siz jismoniy dunyodagi ob’ekt va virtual dunyo
o‘rtasidagi alogalarni ko‘rsatadigan belgilarni allagachon ko‘rishingiz
mumkin. VR elementlariga ega o‘yinlar faol tarqalmoqda, kiyim-kechak
sotiladigan do‘konlarda virtual oyna va jihozlash xonalari mavjud, VR
allagachon avtomobillarda sinovdan o‘tkazilmoqda. VR texnologiyasida
ta’lim tizmida foydalanish juda katta imkoniyatlarni tagdim etadi. VR
sinflari VR ta’limining asosiy ifodasi bo‘ladi, VR taxtalari, VR stollari,
VR ko‘zoynaklari,VR shlemlari, VR o‘quv qo‘llanmalari, darsliklar va
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boshqga qurilmalar o‘qituvchilarning keng doirasini qamrab oladi. VR
tajriba muzeyi ta’lim va o‘yin-kulgi turlarini birlashtiradi. VR Glasses
yordamida tashrif buyuruvchilar gadim zamonlardan tortib, 3D va 4D
muhitiga oid barcha ilm-fan ma’lumotlarini bilib olishlari va insonning
tajribasiga olib keladigan o‘zgarishlarni bilib olishlari mumkin.
Shu bilan birga, VR texnologiyalaridan faol foydalanish yo‘lida hal
qilinishi kerak bo‘lgan masalalar ham mavjud. Masalan, geopozitsiyani
aniqlash vositalarining aniqligi hali ham yetarli emas yoki jismoniy
dunyo ob’ektlarini ularning virtual nusxalari bilan bog‘lash uchun
kompyuterda ko‘rish texnologiyalari nomukammal. Biroq, ishonch
bilan aytish mumkinki, yaqin kelajakda ushbu texnologiya yutuq bilan
bog‘liq bo‘lishi mumkin[9].

Ragamli texnologiyalar — virtual haqiqat (Virtual haqiqat, VR).
Insonning virtual haqigatda bo‘lishiga imkon beruvchi texnik
qurilmalarning paydo bo‘lishi ushbu texnologiyani ko‘ngilochar sohada
talabga aylantirdi. Virtual haqiqatning dubulg‘alari va kostyumlari,
ixtisoslashtirilgan xonalar sizga noma’lum dunyoga kirishga imkon
beradi, bu sizning barcha harakatlaringiz virtual olamdan javob
berish uchun dasturlashtirilgan. Ta’lim sohasida VR o‘quvchilarning
bilim olish uslubini o‘zgartiradi. Sinf xonalarida VR dan foydalanish
o‘quvchilarga bilimlarni yaxshiroq o‘zlashtirish va qiyin tushunchalarni
tasavvur qilish orqali o‘rganishga yordam beradi[10].

Xulosa sifatida aytish mumkinki, ragamli texnologiyalarni turli
sohalarda, nafaqat ta’lim tizimiga joriy etilishi mamlakat ta’lim tizimini
modernizatsiya qilishda katta rol o‘ynaydi. Zamonaviy ta’limni tashkil
etish va ta’lim samaradorligining ortishiga xizmat qiladi.
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K IOCTPOEHUIO MATEMATHYECKOM MOJIEJIA OJHOM
3AJIAYU JIBUKEHUSI TPYHTOBBIX BOJI

I'A.Hagpacos, ooyenm xageopor “Mamemamuxa” I'T'Y
odoxmopa gunocogpuu (PhD) nedazocuueckux Hayx.
X.P.Ymapos, cmapwuii npenooasamen kageopol “Mamemamuxa” I'TY.

Ywby maxonaoa oOyenanuwinu xucodea oneaw Xon0a sHeU Cy8
ombopnapu  6a KaHaunap AKUHUOAU — QUAMPIAUL  YPRAHUIAOU.
Vpeanunaémean myammonune mamemamux Modenu 6a ue2apd
MYyammocu Y4yH HOMawviym yezapa oOunan byccumeck memenamacu
KVILIAHUNIAH.

Kanum cyznap: ¢Quimpraw, ep ocmu cyeénapu, Oyianuu,
HOMAbIYM Ye2apd, HOMYEpU MYamMmo, KPUMUK yyKypiuk, ep ocmu
cyenapu oapadxcacu, Volterra menenamacu.

B oannou pabome uccredyemcs puivmpayus 661U3U  HOBbIX
B000XPAHUNUW, U KAHALO8 C YYemom ucnapenus. Mamemamuyeckoi
MOOENbI0 UCCTEDYeMOU 3a0auU ABTAEMC KPaeaas 3a0aud ¢ Heu38eCmHoul
epanuyetl 0ns ypasuenusi byccunecka.

Kniouesvie cnosa. unvmpayus, epynmogvle 600bi, ucnapemue,
Heu3Becmuas epanuya, HeKOppPeKmHas 3a0aud, Kpumudeckas nyouna,
VpO8enb cPYHMOBLIX 800, ypasHeHue Boremeppa.

In this paper, filtration near new reservoirs and channels is
investigated, taking into account evaporation. The mathematical
model of the problem under study is a boundary value problem with an
unknown boundary for the Boussinesq equation.

Keywords: Filtering, groundwater, evaporation, unknown boundary,
incorrect problem, critical depth, groundwater level, Volterra equation.

yCTpOfICTBO BOJAOXPAHUJIMIL W KAHAJIOB KOPCHHBIM 06pa30M
U3MCHIACT THAPOTrCOJIOTNICCKHUC u MCIIMOPATUBHBIC yCJ10BUs

MPUOPEIKHBIX TEPPUTOPHI.
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08UDICEHUS 2DVHIOBBIX 80O

[ToBpIIIEHNE TOPU3OHTA BOJBI B THIAPOTEXHUYECKUX COOPYKEHUIX
BBI3bIBAET MOABEM (IIOJOOP) MOBEPXHOCTH TPYHTOBOIO IOTOKA Ha
IIPWIETAlOIIKUX K HUM TEPPUTOPUSAX U B PSZIE CIIy4aeB CO3JAET yrpo3y
MOATOIJIEHUSI TOpOJA, HACENEHHBIX IIYHKTOB, IPOMBIIUIEHHBIX
NPENNpUITHI, TakXke 3acoleHHMs W 3a00JauyuBaHUs, LEHHBIX IS
CEJIBCKOTO X0351CTBA 36MEJIb.

I'pyHTOBBIE BOABI MOTYT IPUHOCUTH JJIs1 HAPOAHOI'O XO35MCTBA KaK
0JIb3Y, TaK U BPE, I0ATOMY 3a/laua COCTOUT B TOM, UTOOBI YIIPABIIAThH
PEXMMOM I'PYHTOBBIX BOJI B HHTEPECAX HAPOJHOI'O XO3sICTBA.

Knumar opomaemoii 30Hbl LleHTpanbHoil Asum u Kazaxcrana
KOHTUHEHTAJbHBIN, XapaKTepU3yeTCs] CyXOCThIO BO3yXa, BBICOKOM
TeMIeparypoil, MaJlbiM KOJMYECTBOM BBINAJACHUS aTMOC(EpPHBIX
ocaiok. BenencTBue HermyOoKoro 3aieranusi Ha OrpoMHOM TEPPUTOPHU
V30ekucraHa, TPYHTOBbIE BOJbl WHTEHCHUBHO pPacXOAyIOTCS Ha
ucnapenue. McnapeHue sBIsSeTCS BaKHEHINEH PACXOAHOW CTaTbel
BonHOTO Oananca o0oil Teppuropun. CremnoBarenbHO, U3YYCHHE U
aHanu3 e€ BOJHOIO PEeKMMa HE MOTYT ObITh IPOBEACHBI JOCTATOUHO
NoJHO 0e3 yuéTa ucnapeHus.

B paiionax opomaemMoro 3emuiefienusi OCaJAKyd HE BBINAJAIOT WU
BBINIA/IAIOT B HE3HAYUTEIIBHOM KOJIMYECTBE, @ TPYHTOBBIE BOJBI YaCTO
3ajeraloT Ha HeOonbIIoi mryOumHe. MHTEHCHMBHOCTH HCHApEHUs
CYLIECTBEHHBIM 00pa30M 3aBUCUT OT INIyOMHBI 3ajJ€raHusi TPYHTOBBIX
Boa(I'B).

C. ©. ABepbsiHoB [1, 324-c.] Ha ocHOBe 000OIIEHUST MAaTEPUATIOB
SKCHEPUMEHTAJbHBIX  MCCIENIOBAaHUN  NMPOBEIEHHBIMU  PAa3HBIMU
aBTOPAaMM, IPEI0KHII 3aBUCUMOCTh

_ 80-(1—l),y<y0
& = Yo 1)

09 yZyO
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3nech & —wucnapenue npu ryoune ctostuus I B. €) HHTEHCHBHOCTD
WCTIApEHUs C 3epKaJia TPYHTOBBIX BOJ, KOTJIA IOCJICIHEE COBIAIACT
C MOBEPXHOCTHIO MOYBHI; Vo — KpUTHUecKas miyOuHa ctostHus ['B,
HauWHash C KOTOPOW HAOMIONaeTcs WX 3aMETHOE pPAcXOI0OBaHHE Ha
HCIIapeHHe; N — MOKa3areilb CTeIICHU, H3MEHSIoIHics oT 1 10 3.

Kputnueckas rmyOouHa ), U3BMEHSETCS IPU Pa3HBIX TOo4Bax oT 1,4
10 4 m[1,63].

. Pampac (Ramdas) [2, 36-c.] mocTaBUBIIMN CEPHUIO OIBITOB
TIPEIOKHIT 3aBUCIMOCTh

& =¢g,10™ (2)

3nece Y — miyOuHa crosHus I'B Bcem; 7} — koad¢uimeHt

MPONOPLUMOHAIBHOCTH, U3MEHSIOIIMICS 17151 pa3HbIX rpyHTOB OT 0,05
1o 0,0083.

B pa6ote K. C. Xomxaesa [3, 48-c.] mpoaHaiM3upoBaHa ClIeayroIIas
3aBUCUMOCTbD ISl UICTIAPEHUS

- 3
E = 80 1 — l . — L ? ( )
Yo Yo+
rac l — HEKOTOpasA IO0CTOsAHHAasA, oIlpcaciadeMas H3 II0JICBbIX

onbIToB. B 3Toili paboTe NpUBOAUTCS aHANIMU3 TEOPETHUYECKUX U
SKCHEPUMEHTAJIbHBIX MCCIEA0BAaHUN IO ONPEACICHUI0 HCHapeHus
U3 KaWUIAPHO TMPOCTBIX Ted C Y4YETOM THUAPOJUHAMHUYECKUX U
TEII0(pU3NIECKUX (PAKTOPOB, FEOMETPHIA MOP.

3aBucumocth (1)-(3) mo BuauMOMY emnié HE IOJIHO OIUCHIBAET
HPOIIECC MCIIAPEHHUs, TaK KaKk & , BOOOIIE FOBOPS, 3aBUCUT TAKKE OT
BPEMEHH, HAIPUMEP IIPU OJMHAKOBOM 3aJIETAHUU YPOBHS I'PYHTOBBIX
B0 (YI'B) HHTEHCUBHOCTb McTIapeHUsl OyAET pa3IMuHOM THEM U HOYBIO
7eToM u 3uMoit 1 T.1. I[ToaToMy 3aBucuMocts € ot YI'B u Bpemenn
11€JIECO00PA3HO YUUTHIBATh B CIIEIYIOLIEM BUJIE.
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[ SO=hy), B, @
0, h<h,

rne f(z,t) mocTatodHO IMaiKas 1O MEPBOMY apryMEHTY M KyCOYHO

IV1aJIKas 10 BTOPOMY apTr'yMEHTY QyHKI[HsI, KOTOpast 001ajaeT CBOUCTBAMU

£0,0)=0; f(z,6)>0, f.(z,)>0, z>0. (5

MOCTOSIHHYIO €y, BXOASAIIYIO B 3aBUCUMOCTD (1) MOXKHO cuuTaTh
BKJIFOUYCHHOU B (PYHKITHIO f , h —YT'B orcunThiBacMbIii OT BOJIOYTIOPEH,
p — Kputnueckuii YI'B, coOTBeTByIOMIMI KpUTHYECKOW ITyOMHE,
Vo>t —Bpewmsi.
W Tak noctaBuM CIEAYIOLIYIO 3a1a4y:
Haiitn Qpynkuun h(x,t ) U U3 CIEAYIOIIUX YCIOBUN
oh , 0*h ¢ .
—=a(X)—Z——, (x,0)el) \{x:le(t)} (6)
ot ox~ U

h(0,0) =y (2); h(x.t,) = p(x); h(x,0) | ,..=h,  (7)

h(I(t)—0,1) = h(I(1) +0,t) = h,, = const >0 (8)

oh(x,t) oh(x,t)
Za 7 |x=l(l)—0: 7T, 7 |x=1(t)+0 9)

3nece P,¥ JIOCTATOYHO  mIajgkue  QYHKIUH, [PUIEM

/4 (fo) = (P(O) = hk , M —Kx0>hGUITUEHT BOTOOTAAYH, he — HaYaIbHBIN
YPOBEHb BOJBI B IUIACTS; 77, U 7T, — HEKOTOPBIC CPEIHHC 3HAYCHUS
h(x N ) COOTBETCTBEHHO M3 IMPOMEKYTKA

P Lo Ty, 15 1, = maxy (2);
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Q {(x £):0 < x < +oo, 0<t<T} y — €CTh MOMEHT, KOIJIa
ypOBeHL BOJBI B KaHAJIE JIOCTUTHET OTMETKH h =n(0,t,)

-

at=k-Z5 h>hy (0<x<I()),

a2 (x) = H

a§=k-%, B> by, (1) < x < o0),

k — xoodpdurment Qunstpamuu. Kospduumentst kK u M
CUMTAIOTCS TIOCTOSIHHBIMHU. 3amada (6)-(9) sBasieTcs 3amadeid C
HEU3BECTHOM IpaHUlIeH, MPUOTHKEHHOE PEIIeHHE KOTOPOU MOTy4YeHO
B KBa3UCTallUOHAPHOM HPUOIMKEHUM Ul ONM3KuX K [, 3HaueHui
BpeMenn ¢ B nannoit pabore 3amaua (6)-(9) mis mro6oro t>t,
peaynupoBaHa K CHUCTEME HEIMHEWHBIX HMHTErPajbHBIX YpaBHEHUU
Bonerepa. Ilpy 3TOM OZHO W3 YpaBHEHHM B CHCTEME SIBIISETCS
ypaBHeHHeM BonbTepa mepBoro pona, a OcCTallbHble BTOPOTO poAa.
Kak u3BecTHO, 3aja4a pelieHusl ypaBHEHHs MEPBOTO pojaa SIBIISETCS,
BOOOIIIE TOBOPSI, HE KOPPEKTHO MOCTABICHHOMN 3a/1a4ueid.

B cBsi3u ¢ Tem, uTo AJIs pelIeHus 3Toi 3aqauu (CUCTEMbl) TPUMEHEH
Meron perynspuzanuu A.H. TuxoHoBa, T.e. BMECTO UCXOAHOU CUCTEMBbI
peleHa ceKysIpu30BaHHas (KOPPEKTHAs) CHCTEMA.

CyTbMeTo/1aKBa3UCTAIIIOHAPHOTO TPUOIMKEHHUS 3aKITFOUAE€TCA BTOM,
YTO MOJIBM>KHAS (HEM3BECTHAS ) TPAHUIIA 3aMEHSETCS (3aMOPaKUBACTCS )
HEKOTOPOIt mocTostHHON Bemmuunoii [(S) = const > 0. B pesynsrare
3amava (6)-(9) cTaHOBUTCSA NBYXCJIOWHOW C HETOABHKHOW TpaHUIICH
[(s), dynxuus ['puna koTopoii moctpoena B [3, 385-c.].

Onpenensss ~ HavanbHylo  QyEkmmoo  @(X)  paBeHCTBOM
u(x,t;, —0=¢(x)) wu nomoras xpusyro x=1I[(t) wu3BecTHOII,
paccMaTpuBarOTCs IBE BCIIOMOTaTeNbHbIE 33/1a4H:

SO
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3adaua-1. Haiitu pemenne U, (x,t) samaun
2
EgiaféléunleUf—wmﬂ,0<x<l@)tf<t<T
ot ox~ U

U, |t=t1 = (x), 0<x <, U | =y () |x=l(t)—0: Py

3a0aua-2. Haiitupemenne U, (X,) ypaBHEHHs TEIIONPOBOAHOCTH

ou, ,oU,
=aqa , l(H)<x<oo, t,<t<T
o ox’ ® !

VYnoBneTBopsroniee yCI0BUsIM

Ul |t=11+0: ?, (X), lO Sx<o (Z(tl o 0) > O)a

Ul |t:ll(t)+0:l//0; U2 |x_m=0, 1>t

Mponomxkas nyném ¢ynximo U, (X,t) ans smauennit X > [(¢)
B Cily4yae 3a7aud | U BBOAS HOBYIO NEPEMEHHYIO [ (S) = const >0
B Clly4ae 3aJaud 2, MPUXOAUM B 00OMX Clyyasx K MEepBOW KpaeBOU
3amade Ha monynpsmoir x > (0. Jlame monb3ysch HMHTErpajbHBIM
IIPEJICTABICHUEM PELICHUs MEPBOM KpacBOW 3alauM JJIsl ypaBHEHUS
TEIUIONPOBOHOCTH U TpeOys BbINOIHEHUs ycioBus (9), momydaem
CUCTEMY YETBIPEX HEJIMHEWHBIX UHTETPAIbHbIX ypaBHEeHUN Boabsreppa
OTHOCHUTEJIBHO HEU3BECTHBIX byHKIINN Ul, Uz: sz, [ (t)
[TomyyenHas cucTeMa UCCIe10BaHa Ha KOPPEKTHOCTb.
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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, Bratislava ko‘chasi, 2-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.20.02.2023 y. Qog‘oz bichimi 60x84 '/, .
Ofset bosma usulida bosildi. 6 bosma tabogq.
Adadi nusxa. Buyurtma No

“BIZNES POLIGRAF” MCHJ bosmaxonasi,
Toshkent shahar, Sh. Rustaveli ko‘chasi, 156 uy.
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