Mabpy3a-KoH(EpEeHIIHS, Mabpy3a-Maciaaxar) (hoiima-
nanunagu. KypcHMHr Hazapuil MaTepUalvHHU SIXITUPOK
Y3MalTUPHIN YIYH Mabpy3anapaa WIMHH MabIyMOTIAPHU
sSHaAa KyJTaWpoK MIaKiga TaKIAM OSTHII HWMKOHHHU

Oepanuran Ba TanabanapHUHT OWITNMIHA
¢aomramrupumra épram Oepaaural TapKUOUN - MAaHTUKUNA
cxemanap  KyulaHwiagd.  Mabpysanap  Kyprazmanu

KypoJuiap, ciaiiimap, BUpTyal KyprasManap éEpramuaa
omub Oopwiaau. Amaiauid MalIFyloTiapia 3ca KHYHK

rypyxjuapia HIITAII, MyaMMOJT! TOIIINPHUKIIAP,

JoWMXaJapHH Taiéparr kadu ycyiuiap KyJUTaHUIaIH.
Knunk rypyxjiapia WIILTAII SHT Marxyp

cTpaTermsulapiad  Oupu  Ba  Kymrad — wmHTepdaon

YCYJUTApHUHT a)KpaJMac KUCMHIUp. “Amanuii MexaHuka’
daHMIaH KHYHK TypyxJapjJa Japc TallKWI 3TUIIIA
VKkuTyBuN Oapya TanmabalapHUHT, IIy >KyMJalaH yATYaH
VKyBUMJIapra WIIa WIITHPOK STHII UMKOHUSATHHHU OepaiH.
Suru MaTepHaTHH Macaanap CUHII Ounnax
TYIIyHTUPWITAaHIAH  CcyHr, Tanabamapra  wmacaiaiap
Tymmamu (TaxmuHaH 7-10 Ta KHMCKa Macaiia Ba caBOJUIap)
Oepmwiaau. YOy mMacaianap dHT KOOWIHMATIH Tajabanap
TOMOHMJAH 15-20 nmakuKaza eduml Y4yH MYJDKaJlJaHTaH.
Eunvan OumpuHum OYnuO TyratraH YKyBUWIIAD HWITHA
TyraTMaral YKyBUYWJIapra TYPYXJapHH TaIIKWI KHJIUII
Wymm OmnaH yTaaunap Ba OWpraiukga Macanajap CYUIIHA
SIKYHJIalauIap.

“Amanuii MexaHuka”’ (GaHMHM VKHTHIIZA ax0opoT-
KOMMYHUKAITAS TEXHOJIOTHSIIapUIaH (doitmamaHuI
HUXOATIOA caMapaugup. AXOOpOT TEXHOJIOTHSIIAPUHHU
Kyamamn opkanu Tamabamap ¥3 KacOumii (aonuaTHOa
srajuiaraH KYHHUKMaJlapaaH MyBad haKusITIN
¢oiinamanagumap. AxO0pOT-KOMMYHHUKAIHS TEXHOIOTHS-
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JIapu SHTU IUJAKTHK MYyaMMOJIADHH Xajd STHII, YKUTHII
cudaru Ba caMapaJOpJIUTHHU OLUIUPUII UMKOHHHH Oepai.
VYnap é&pmammpoa MaTH, TOBYIN, TrpaduK Ba BHICO
MabIyMOTIapaH sSHruda (QolgalaHduil MyMKHH Ba Oy
MKOJIKOPITUKKA Oynran KU3UKHUIITHA OLIMpPaIH,
VKyBUMIIAPHUHT OWITHII (a0 THATHHH PaFOaTIIaHTHPA/IH.
AManuii MexaHuKa Kypcu Oyiinda TaiabanrapHu KacOui

Tan€pnamaga ~ MHHOBAMOH  VKUTHIN  YCYJJIAPUHHUHT
a(3aIMKIapu KyWHJ1aru YCTYBOPJIUKJIIAD Ounan
OeNrnIaHaau:

- YKyBUmIap SIHTH MaTepPHAIHH YKYB >KapaéHHHUHT
(haon MIITHPOKYMIIAPU cU(AaTHIA Y3IaITHPaIUIIap;

- Oymaxxak MyTaxaccuciap  axOOpOTHH
WIUIAITHAHT ~ 3aMOHAaBUH  TEXHOJOTHSIApU
KYHHKMasapra sra oyiaaunap;

- MaBJIyMOTHOMa MabJIyMOTJIApH, TEXHUK Ba MEBEPHA
XYAOKATIIAPHA MYCTaKWJI YPTaHWII Ba TaXJIWIT KT,
ylapra KUPUTWITaH y3rapuiuiapHd —Ky3atud Oopwin
KYHUKMAaCHHU PHUBOXIJIAHTHPAIH;

- OJNIMHTaH MAaBJIYMOTJIAPHUHT CaMapaJopiurd Ba
JONI3apOnury: YKyBUMIap ¥3 KacOuii (aonusriapuma pyit
OepanuraH KUHMH aMaliiil Ba3UATIApHH XaJl KIIaaniIap;

- nHTeP (A0 YKUTHUII YCYIDIapu YKYBUMIAPTa YKUTYBYA
OumaH JTOMMHI amoKama OYIuIl UMKOHHHH Oepanu. Yiap
TabIIUM XapaEHUHU sTHaJa MPOo(heCCHOHAIUTAIITHPATH.

Ilyrnait kumub, TamabalmapHUHT 3aMOHABHU TabINM
TeXHOJIOTHsUIapuaan (oigananran XoJjja drajulaiiiuran
oM Ba KYHHKMalapw ylIapHH KacOuili ¢daomusaroa
KyJiam UMKOHHHHU Oepamu, Oy 3ca Xxap Oup TamabaHUHT
UMKOHUSTIapUHH, YHUHT MeXHaT 6030pHa
pako0aTOapIONUIMTHHU TYNWK py&Ora uymkapwira oiub
KeJaIu.

KauTa
Oy itnua
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PE3IOME

Makonana onmii YKyB ropTiapuaa “AMainii Mexanuka” (GaHHHH YPraHuIia MHHOBAIMOH YKUTHII METOMIAPH MaKMYaCHHH YKODPHI STHII OYinda MabiIym
TaxpuOanmap KenTuprirad. TabpugraHraH WHHOBAIMOH YKWTHIN TEXHOJOTHsNApy "Amamiii MexaHWka' KypCHHM YKUTHINJA TaJlabalapHUHT YKyB - OMIIMII

(haoNMSITHHE CE3UITAPIH Japaska/ia (haosIIalTHPHILTA UIMKOH Oepai.

PE3IOME

B pabote mpeacTaBieH ONPEAEEHHBIA ONBIT PEaM3alii COBOKYITHOCTH MHHOBAIIMOHHBIX METOJOB OOYUYCHHS TPH W3yYCHHWH MPHKIIATHOW MEXaHWKH B

BBICIIMX Y4EOHBIX

3aBCACHUAX. OnucaHHbie HMHHOBAlIMOHHBIC TCXHOJIOI'HMA 06y'{eH1/151 TO3BOJISIIOT B 3HAYMTEIILHOM CTereHn AKTUBU3UPOBATH y'-Ie6H0-

MO3HABATEIbHYIO JeTebHOCTh CTYICHTOB B 00yueHHH Kypca «[IpuKiagHas MeXaHuKay.

SUMMARY

The paper presents exact experience in the implementation of a set of innovative teaching methods in the study of applied mechanics in higher educa-
tional institutions. The described innovative teaching technologies make it possible to significantly intensify the educational and cognitive activity of

students in teaching the course "Applied Mechanics".

STEREOMETRIYALiQ MASELELERDI SHESHIWDEGI AHMIYETLI BAYLANIS
) S.M.Daniyarova — doktorant
Ajiniyaz atindagi Nokis mamleketlik pedagogikalq instituti
Tayanch so’zlar: geometriya, fazo, geometrik figura, burchak, bog’lanish.
KiioueBble cjioBa: reoMeTpHsi, IPOCTPAHCTBO, TeoMeTpUuecKas GUrypa, yroiu, cBs3b.

Key words: geometry, space, geometric figure, angle, connection.

Mektep oqiwshilarinda kenislik tusiniklerinin
galiplesiwi bilim beriw sistemasindagi basli maselelerden
esaplanadi. Eger oqiwshilarda kenislik tasinikleri jagsi
galiplesken ham rawajlangan bolsa, olardin geometriyani
ozlestiriwi ansat boladi hdm olar bir qansha qiziqh
maselelerdi 0z betinshe sheshe aladi [1].

Ilim menen texnikanin rawajlaniwina say oqiwshilardin
kenislik tusiniklerin  qaliplestiriw olardi ameliy is-
hareketke, qasip-Oner tarawinda miynet etiwge, fizika,
astronomiya, kosmonavtikanin hazirgi mashqalalarin tisi-
nip jetiwge en zarurli elementleri bolatugnlig tasinikli [2].

N.F.Chetveruxin  «Jaqst  kenislikli oylaw jana
mashinalard1 déretetugin konstruktorga, jer ast1 bayliqlarin

izertlewshi geologqa, jana qalalardin jaylarin quratugin
arxitektorga , xirurgga, xudojniklerge ham t.b. juda zarar»
dep ekenligin atap korsetedi.

Mektep oqiwshilarinda kenislik tasiniklerinin
qaliplesiwi hdm rawajlantwinda geometriyaliq figuralardin
sizilmalarin jasaw ulken ahmiyetke iye. Oqiwshilardin
kenislik tasinigi qansha joqari bolsa, olarga geometriyani
uyretiw sonshelli ansat, olardin aldina har qiyli qiyin ham
gizigli maselelerdi qoyiw mumkin. Tilekke qarsi, kenislik
geometriyaliq faktlerin modellestiriwde ham olard: taxtada
suwretlewde oqiwshilardin qiynalatugmligin bayqaymiz.
Keyingi jillarda mektep pitkeriwshilerinin matematikaliq
tayarhigindagi bul kemshilikler jiyi-jiyi bilinedi. Bul
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kemshiliklerdin kopshiligi oqiwshilardin kenislik tasinik-
lerinin jeterli darejede rawajlanbaganlig1 menen baylanisli.

Oqiwshilardin maseleler sheshiwde, asirese,
stereometriyaliq maseleler sheshiwinifi galiplesiwi tomen
boliwinin sebeplerin sh toparga boliwge boladi:

1. Psixologiyaliq faktorlar menen baylanish sebepler
(psixologiyaliq funkciyalardin itibar, yadta saqlaw,
oylawdin tomenlewi);

2. Oqw programmast ham
jetispewshiliginen kelip shigatugin sebepler;

3. Oqiw procesinin duris shoélkemlestirilmegen-
liginen kelip shigatugin sebepler; [3:11].

Orta bilimlendiriw mekteplerinde oqiwshilar geometriya
izertleytugin koép figuralardin atamasi menen tanisadi:
«shenber» «tuwrt  muyeshlik»  «ashmuyeshlik»
«kopmuiyeshlik» «parallelepiped» «sfera» «shar» «prizmay
«cilindry «konus» ham t.b. Bul korsetilgen atamalardin
aymrimlart  menen  oqiwshilarda  kenislik  figuralar
assosaciyalanadi. Har bir sabaqta planimetriya tasinikleri,
kenislik geometriyaliq figuralart ham qorshap turgan
haqiyqatliq predmetleri arasindagi baylanislard: izlew ham
aniqlaw ulken dhmiyetke iye. Solay etip, orta bilimlendiriw
mekteplerinin, akademiyaliq liceyler ham kasip-6ner
kolledjlerinin oqiwshilarinda kenislik tusinigin
rawajlandiriw matematikani, sonin ishinde, geometriyant
oqittw metodikasinin ahmiyetli maselelerinin biri.

Kenislikti geometriyaliq tirlendiriw  degenimizde,
kenislikti 6z-6zine bir manili sdwlelendiriwge aytamiz.

Eger, P turlendiriwde F figura F, figuraga otse, onda
berilgen turlendiriwde F; figura F figuranin obraz1 delinedi

=P(F), F > F,.

Sizba geometriya kursinda figuralardin sizilmalarin
jasawdin har qiyli usillari  qaralgan. Mektep kursinda
geometriyaliq maselelerdi sheshiwde olardin sizilmalarin
dal jasaw tiykargi magqset emes. Ol sizilma duris boliwi
ham on1 jasawga az waqit talap etiletugin boliw1 kerek. Sol
ushin geometriya sabaginda berilgen figuramin sizilmasin
jasaw erikli parallel proekciya jardeminde orinlanadi. Al,
bul bolsa proekciya tegisligine qarata originaldin jaylasiw
awhali ham us1 tegislikke qarata proekciyalaw bagiti aniq
emes bolip qaladi degen s6z.

Originaldi erikli parallel proekciyalaw jardeminde
jasalgan sizilma boyinsha jasawga bolmaydi, biraq mektep
kurs1 geometriyasinda bul talap etilmeydi.

Eki jaglh muyesh penen baylanisqan ayirim sinuslar
arasinda kop stereometriyaliq maselelerdi sheshiwde
effektiv paydalanilatugin  apiwayr baylamis bar. Bul
baylanisti keltirip shigariw ushin témendegi maseleni
sheshemiz.

l-masele. a ga ten eki jaqli muyeshtin jaqlarinin

sabaqgliglardin

ham tomendegishe jaziladi: [4:5]. F

1

birinde eki jaqli miyeshtin gabirgasi menen S muyesh

jasaytugin tuwri s1ziq jurgizilgen. Us1 tuwri s1ziqtin ekinshi
jaq penen dizetugin muyeshin tabin.

1-sawret
Sheshiw: Meyli, ~ ABC -berilgen eki jaqli muyeshtin
siziqlt muayeshli (eki jaghh muyeshtin jaglarn o ham &

11

haripleri menen belgileymiz) ham AB -o  tegislikte
jattwsht tuwrt siziq bolsin (1-stwret). Shart boyinsha
/ABC =a, ZABC =8, AC L6
ZADC -izlenip atirgan muiyesh.

Z/ADC =y ham AD = x

bolganligtan

den belgileymiz. Tuwri

muyeshli AADB, AABC, AADC ushmuyeshliklerinen

AB

AC

x-sin S, X-sin B -sin «a,

sin » = AC : AD =sin a -sin

Solay etip: sin y =sin « -sin g 1)
(1) baylanis at1 atalgan baylanis, onifi sz benen bayan-

lamiwin beremiz “Eki jaqli muyeshtin bir jagmin tegislig-

inde jatiwshi tuwri siziqin ekinshi jagi menen jasagan

muyeshinin sinust eki jaqli muyeshtin gabirgasi menen
jasagan muyeshinin sinusinin kobeymesine ten”.

Biz berilgen eki jaqli muyesh suyir muiyesh bolgan
jagdaydag1 maselenin sheshiliwin berdik. Eki jaqli miyesh
dogal muyesh bolgan jagdayda da (1) baylanis orml bolat-

ugimina isenim arttinw qiymn emes. Eger eki jaqli miyesh
tuwrt muyesh bolsa, onda geometriyaliq pikirlewler ham

(1) formuladan y = £ bolatugim kelip shigildi.

(1) baylanistin maselelerdi sheshiwge qollaniliwin ko-
rsetemiz.

2-masele. ABCD Kkvadrat tegisligi ham bazi bir &
tegisligi arasindag1 miyesh a ga, al AB tarepi menen sol
tegislik arasindagi mayesh S ga (8 = a) ten. AD

tarepi ham & tegisligi arasindagi muyeshti tabin.

s /
7 ¥4
/i / S
27 4 7
// T ‘”7// v
: lq,”//,(} = By B {;)
g 47,7 & == D,
< ) o
Sheshiw: ABCD kvadrat tegisligi o tegisligi,

maselenin sharti boyinsha, 5 tegisligi menen « ga ten
eki jaqh muayesh jasaydi. Uhwmahqt: taratpastan kvadrattin
A tobesi garalip atirgan eki jaglt mayeshtin gabirgasinda
jatadh dep ahwga boladi (1-stwret). BFB, ham DED,
bul eki jagli muayeshtin sizigh muayeshleri, sonhgtan
ZBFB, = ZDED, =a . AB, ham AD,  kesindileri
AB ham AD Kkesindilerinin s tegisligine proekciyalari.
Shart boyinsha #AAA = g bolip, < a .
Meyli, ZAAF =¢ ham DAD | =y
Maselede » muyeshti tabiw talap etiledi.

bolsin.

(1) baylamstt AD tarepi menen baylanisqgan muye-
shlerge gollanip ham ~DAE = 90° — ¢ ekenligi esapga

alip, sin ¥ =sin a -sin( 90 ° — ) = sin « -cos ¢

tefligine iye bolamiz.

Endi (1) baylanisti
muyeshlerge qollanip,

AB tarepi menen baylanisqan
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Solay etip, ilimiy magalamizd: 1.S. Yakimanskayamn

sin . , .
sin B =sin a-sin g = sin g = P ekenin koremiz.

sin a tomendegi pikiri menen juwmaglawd: maqul kérdik : kenis-

cos ¢ din manisin esaplap likli oylaw — bul «kenislik obrazlarin jasawd: tamiyinlewshi

iy = \/Sm( v ) Mo p) > ham F)Iar arqal.l har quyh teoriyaliq ham 2.1m8|l)./ m?s_elelerdl
formulasin alamiz. sheshiw procesinde paydalaniwshi aqily iskerlik tari» [5].

= y = arcsin \/sin( a+ B)-sin( a — B)
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REZYUME

Magqolada o’quvchilarda fazo tushunchasi va uning rivojlanishining ijobiy tasiri ko’rib chigiladi. Shu bilan birga stereometrik ma-
salalarni yeshishdagi ahamiyatli bog’lanishlar tadqiq gilinadi va misollar yordamida tahlil gilingan.

PE3IOME

B craTthe paccMaTpuBaeTCsl HOHATHE IIPOCTPAHCTBO U €0 MOJIOKUTENIFHOE BIMSHUE Ha Pa3BUTHE yJaIIUXCs. A Taroke, UCCIIe0BaHbI
Ba)KHEHIIINE CBA3U PEIICHHs CTePEOMETPHUIECKIX 33a1a4 ¥ IPUBOAATCS IPHMEPHI.

SUMMARY

The article deals with conception of the space and its’ positive influence to development of the students. More over, investigated the
most important connections of the solution of stereometric problems and analyzed by examples.

ASTROFIZIK JARAYONLARNI O‘RGANISHDA YADRO FIZIKASI BILAN FANLARARO
INTEGRATSIYANING AHAMIYATI
E.N.Xudayberdiyev — fizika - matematika fanlari nomzodi, dotsent
L.Q.Samandarov - tadgiqotchi
Navoiy davlat pedagogika instituti

Tayanch so’zlar: oliy ta’lim, fizika o’qituvchilari, integratsiya, astrofizika, yadro fizikasi, kvant mexanikasi, vakuum, yulduzlar,
g’alayonlanish, gravitatsiya, qizilga siljish, neytron yulduzlar, qora tuynuklar, oq karliklar.

KiroueBsle ciioBa: Beiciiee 00pa3oBaHue, yUUTeNs GU3UKH, HHTETpanus, acTpousnka, suepHast (Gu3nKa, KBaHTOBas MEXaHHUKa, Ba-
KYYM, 3B€3/1bl, BOSMYLICHUS, 'PaBUTAlUsA, KDAaCHOE CMELICHUE, HeﬁTpOHHLIe 3B€3/1bl, YCPHBIC NBIPHI, Oenble KapJIMKU.

Key words: higher education, physics teachers, |nte%ration, astrophysics, nuclear physics, quantum mechanics, vacuum, stars, per-
turbations, gravity, red shift, neutron stars, black holes, white dwarfs.

Ma’lumki kosmologiya fanining asosiy vazifasi koinot- Ushbu maqolada bo‘lajak fizika o‘qituvchilarini tayyor-
ning kelib chigishi, rivojlanish qonuniyatlari va shu gqonun-  lashda olamning paydo bo‘lishi, tuzilishi va taraqqiyoti
lar asosida uning keyingi bosgichlarini aniglash masalasiga  bo‘yicha astrofizik tadqiqotlar natijalarini fanlararo inte-
yechim topishdan iborat. Albatta, kosmologiya fan sifatida  gratsiya asosida tahlil etish metodikasi bayon etiladi.
shakllanmagan gadimgi davrlarda ham odamzod dunyoning Olamning kelib chigishi va tuzilishi hagidagi ilmiy dun-
yaratilishi hagida turli mushohadalar yuritgan. Lekin bu yoqarashlar taraqqiyotining O‘rta asrlar va undan keying
mushohadalar anig bir ilmiy asosga ega emas edi. Aslida  bosgichlarini 1- rasmdagi sxema asosida tasavvur etish
esa olamning paydo bo‘lishi va tadqiqoti masalasi falsafiy -  mumkin [1].

ilmiy masala bo‘lib, uning yechimi borliq koinot qonuni- ) XVIEXVII

yatlarini o‘rgangan holda insoniyat hayot tarzini yuqori O’rta astlar astlar XX asr XXI ast
darajaga ko‘tarilishiga xizmat qildi. Olamning paydo

bo‘lishini o‘rganishda XIX asrlargacha ham uning Xudo Kant D Djins B Zeldovicl

tomonidan yaratilganligi va ilmiy izlanishlarning asosiy Ulug'bek Laplas G.A Gamov A Eynshteyn
vazifasi Olloh tomonidan yaratilgan olamning mukammal
mutanosibligi — olam garmoniyasini aniglashdan iborat deb

h : ; , Kant “Umumi ‘
garalar edi. Bunday qarashlarni o‘rta asr sharq mutafakkir- Ulug’bek rasad- ta;?at_sh?;ﬁi G.A.Gamov sg::g;gia
lari asarlarida hamda XVII-XVIII asr Yevropa olimlari X"]’{‘afl Zijijadidi || va osmon Olam.’“"ggai‘f‘;q kengayuvchi
ilmiy asarlarida ko‘rish mumkin. XIX asrga kelib koinot va wl;’uﬁi’g&og nazariyasi” ilmiy naza:;’;;i:hl Y| modeli. Qizilga
uning tashkil etuvchilarining fizik tabiatini, fizikaviy ’ asari siljish

onuniyatlarini o‘rganuvchi astrofizika fani shakllana . ; ih ~hinichi Hichi PR

goshlagi Bu fannifg shakllanishini shu davrda ma’lum ;L|_ra-sn(;' Olamnmgh:(e“tb ChIq-IShtI-V-a tuélllshlaﬁq!dagl
p . . . C A IImiy dunyodarasniar taraqqglyotining nosqgicniari.

bo‘lgan bir qancha fanlarning sintezi sifatida qarash mum- Astrofizik jarayonlarning tub mohiyatini o‘rganish va

kin. Ilmiy ta}.dqiqoflarl. tl?lrixédan lr.rl‘)a’hl;ml.(]i tabi%tncil.gﬂigh oqitish jarayonida seminar, amaliy mashg-ulotlar yoki kurs
Jarayoni turli yo nalishlarda olib bortlgan bolib bu jshlarida ushbu tarixiy biografik ma’lumotlarni tahlil etish,
yo‘nalishlar dastlab tabiatshunoslik fanidan ajralib chigib 20" araqqivoti xronologiyasini o‘rganish ta’lim samara-
bir garashda bir-biriga bog‘liq bo‘lmagan hodisalarni dorligini oshirishga xizmat giladi.

o‘rganadi. Lekin bu hodisalarni ganchalik chuqur o’rgansak Hozirgi kunda koinot tuzilishi hagidagi asosiy model-
ular Orasfa‘%l d'uzgily .'?I‘l)géamsﬁlir Sh“mlaahk ko'prod |ardan biri, Eynshteynning umumiy nisbiylik nazariyasi
namoyon bo-ladi. Shu jihatdan olib qaraganda zamonavly — hamda uning yechimidan kelib chigadigan kengayayofgan
fanning turli yo‘nalishlarida olingan ilmiy natijalarning bir-  qinot modelining tarkibiy qismi katta portlash nazariya-
biriga  bog'ligligi, ya'ni tabiat hodisalarining uzviy  gjgir "Shuni ta’kidlash joizki, koinot tuzilishi va uning xos-
bog’lanishda ckanligi ularni o‘rganish va tahlil etishda ham  gy13ini gancha ko‘p o‘rgansak javobi giyin bo‘ladigan
lf(arllar?r(()j_ integratsiya tamoyiliga amal qilish lozimligini  y254i savollar shunchalik ko*paymogda. Shunday savollar-

o‘rsatadi.
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