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FIZIK MASALALARNI YECHISHDA MODELLASHTIRISHDAN FOYDALANISH
Annotaisiya

Ushbu msasgolada fizika ta'limi jarayonida ilmiy bilishning metodi sifatida ta'lim oluovehilarni modellashiinshega o°rgatish, ularda
modellaghiirish ko nikmalanni shakllantirish mesalss bayon etilgan. Fizkadan masalalar yechish jarayonida o rganiladigan
qonuniyal va jarayonlami modellashtirish hodisani tahlil gilish, jarayonnd tizmli o zlashtivish imkoniyatind beradi, natijada
talabalarda kreativlik, konstruktorlik, varatovchanlik va tadgigotchilik kabi kashiy kompetentsivalar avojlanishi ilmiy metodik
Jihatdan asoslangan.

Kalit so*dar: Modellar, fizik modellashtinsh, nazariy tshlil, murakkab temmlar, modellashtinsh ko'nikmasi, funkisional
bog lanish, kompeyuterda modellashtirish texnologivasy, optimallik mezoni.

USING MODELING IN SOLVING PHYSICAL TASKS
Annotation

This article highlights the problem of eaching students modeling, the formation of thar modeling skills as a method of scientific
knowledge in the process of physical education. This article highlights the problem of teaching sisdents modeling, the formation
of thear modeling skills a5 a method of scientific knowledge in the process of physical education. Modeling of physical processes
studied in the procsss of solving probl makes it possible to analyze the phenomenon, systematically master the phiysical
process, resulting i the development of professional competencies among students, such as creativity, design and research
activities.

Key words: Models, physical modeling, theoretical analysis, complex systems, modeling skills, functonal connectiviry,
compuater modeling technology, the eriterion of optimality.

HCIVIB3OBAHHE MOJETHPFOBAHHA IPH PEINEHHH GH3HYECKHX TAAY
AHHOTALAN
B nassoll  craTee ochemaercd npoliiema  ofyeHHA CTYIEHTOR MOOEMHPOBAHHK, (OPMHPOBIHHA Y HEX HIBRIKOR
MOSETHPOBAHNE, KSK METOJA HAYSMHODO [OGHAHM B nponecce deamdeckoro ofpasobasm. Mopenmpoeise §usiseckux
NPONECooE, HIYMAEMBIN B Opolects peleHEA 34039 B30T BOAMOHOCTE NPOAHATHIHPOBATE SENSHIE, CIECTEMITHYECKH
OCEAMEATE (AaEteckHil Dpouecs, B PeIVIETATE PASENTIG NPpOeccHOHATRHEIN KOMOSTeHUHA ¥ CTYIeHTOR, TAKHN Kak

KpEaTHEHOCTE, KOHCTPYETOPCKHA B BCCIeRoBaTe LKAl eATeIbHOCTE.

Kawcienie  caosa:

Mopens,  durmpieckos  MOJeIHpOBAHHE, TeopeTHY9ccxEil  aHANAS,

CIHGKHESE  CHCTEMEl, HABEKH

MR pOBAHNA, dyHRIIOEAILHAN CRATHOCTE, TEXHONOME KOMIEKTEPHOTD MOJEIPOBAHEE, KPHTEpI ONTHMANRHOCTH.

Kirish.  “0¢‘zbekiston  Respublikasini yamada
rivojlantirish bo*yicha Harakatlar strategiyasi to'g risida™gi
2018 yil 19 fevraldagi PF-5349-sonli, “Oliy ta'lim muoassa-
salarida ta'lim sifating oshirish va ularning mamlakarda amalga
oshirlayotgan keng gamrovli islohotlarda faol ishtirokini
ta'minlash bo'yicha qo*shimeha chom-tadbarlar to'g risadagi™
2017 wl 20 apreldags PO-290%s0nl, “Oliy ta'lim tziman
vanada rivojlantinsh chom-tadbarkan g nsida®g Qaroslan
harmda mazkur faclivalga oid boshga  me'yory-hsgquagry
hujjatlarda belgilangan vazifalami amalga oshinshda ushbu
maqola muayyan darsjada xizmat galadi [1].

Modellashtirish-bilish  obekilari  (fizik  hodisa va
jarayonlar)ni ulaming modellan yordamida tadgag  gilish
mavjud predmet va hodisalaming modellarini yasash va
o rganishdir. Modellashtirish uslubidan hozirgi zamon fanida
kemg  foydalanilmogda. U ilmiy  tadgiget  jarayonini
vengillaghtiradi, ba'zi hollards esa murakkab  ob'dkilarmi
o‘rganishning yagona vositssiga aylanadi. Mavhum ob'ekr,
olisda joylashgan ob'ekilar, juda kichik hajmdagi ob'ektlarm
o'rganishda modellashtinshning shamiyat kaa Fizik va
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mantigiy modellashtinishdan foydalanish fizikaning nazany va
amaliy rivojlanishiga muhim ahamiyat kash etadi [8].

Fizik modellashtirish aniq fanlardags ourli amaliy
masalalarmi  yechishda muvaffagivat  bilan  go®llanib
kelinmogda. Modellashiinsh uslubi masalani karakieraydigan
u yoki bu kamalkni migdor jihatdan ifodalash, so'ngra

bog'ligligini  o'rganish  imkoniyatini beradi.  Murakkab
tizmmlami,  kosmik  kemalarning  harakat  trayvekiorivasi,
murakkab  munhandislik  inshootlanni  varatish,  transport

magistrallarini loyihalash va boshgalar bilan bog'ligq bo‘lgan
ulkan  hisoblashlaring  bajarilishi  modellashtirishning
samaradorliging tasdiglaydi. Odatda, model ustida hisoblash
tajribasini o‘tkazish hagugiy ob'ekini tajnbada tadgiq etish
mumkin bo*lmagan voka igusodiy jihatdan magsadga muvefig
b’ Isagzan hollardao thaziladi.

Mavzuga oid adabivotlarning tahbili.
Mamlakatimizda o'igan  asming 1w gsoninchi  wllaridan
boshlab hozirgs vagigacha bo‘lgan daveda ilmiy bilishaing
metodi sifatida ta'lim oluvehilami modellashtirishga o rgatish,
ularda modellash-tirish ko*nkmalanni shakllantirish, tabiiy-
ilmiy yoki maxsus fanlar whsili jarayonida modellashiirish
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bilan bog'liq ko'plab tadgigot ishlari olib borilgan. P
Ablikerimova  EAMurzayeva  M.A Muxidd MG, %
Tursunov Q.Sh., Fedorova Yu.V., LA. Shir-shova kab: olmmlar o
shu yo'malsshlarda tadgigot olib borishgan. =10 m/‘,
Modellashtirish  orali  ishlash, talsbalrda 2
iclloshtirish ko' nikmalarini shakllantirish bilan bog*liq

tadqiqot  mavzusida O.AAryukova, T.A.  Decbolskaya,

N.V.V. kaya, N.V. Skorobogatova, Sh.R Turdiyeviar
s Iga oshirilgan tadgiqot ishlarini qayd ctishimiz
mumkin.
Tldqlqu uhdolopyln. Masnl-l- yochishda
o rganilayolg da tahll qilish

jarayonmi tzzimli o'zlashtinsh imkoniyatm: beradi  Fink
masalalarns yechishda bodisa va jarayonlarms modellashtinsh
yordamida o'rganish to'rt bosqechda amalga oshinladi.

Binnchi bosgech - modelming asosty ob'ektlarim
belgilovchi qoouniyatiams: odalash;

lkhltlll bmqtch fink masalen: tahlsl qulish,

Ashirish va moded

Uchinchs boaqncb—hmhnpn modelnmng gabul qllngm
-mllyo( mczonlann q-wdl-mnshm aniglash.
lar nazany ma'lumotlar bilan mos
kcluhl masalasini lmqluh:

To'mn::hi bnnqldl - o'rgamilayotgan hodisa lnqndlgl

2.rasm

Ikklndu bouqu:h ~ fk mosalans tahhl  qlish,
Lk 1 lash bosgichida jismning qiya
lelnsllhdngl hu’ necha  kuch u’sm ostidagn  harakatmi
o' rgananiz.

Jism qiya tekislikda turganda unga ishgalanish kuchs,
og'irlik kuchs va sirtneng normal bosim kuchi &'sir qaladi. Shu
kuchlar ta'sinda ostxda u tnch tunshs, tekss harakat qulishi va
tezlanish balan harakat qilishi mamkm.

Birnnchi navbatda koordmatalar ssstemasam: OX o'qum
qiya tekshk bo'ylab OY o'qumi unga perpendikulyar

mal : tash orqali yoylashtinb kuchlaming yo'nalshi chizmada aks ettiramuz (2-
y S:;lmy qﬂ; m:wkll.sl:lmshn||.|:L ASOSTY mazmUmMn vk By percla b ~ogirlik kuchi, N-normal bosim kuchi,
ob'cktm dastlabks o'rganssh delm nazany tahlil Fn Fo s vy : ; F
qilish, amaliy xisoblashlar orgali natija olish va nahjllam i x‘_ ,':°3 ik kuchining tashial etuv.chilar, Ay
ob'ekt haqudagi mazany ma') far balan o Ff'd“'_’._ _ . e
(takomillashtirish) va shu kabilar tashkil etadi [6]. o =mg; Fy = mgsina; F,, = mgcosa

Aytib o"tilganlarmi aniq misclda ko'nb chag:
Masakx: 2 kg massali jismni 3 m/s2 tezlanish bilan 1m
bulauillkhko uruHa hshl qm&y wsh bajaradi?

Benlgan:
m=2 kg
=3 m's2
h=Im
A=?

ishni gige

uchun avval jismga ta'sir

qiluvchi
kuchni topamiz Fy + F = md
OY o'qiga proyekisiyalaymiz
OY:—F, +F=ma

Ushbu formul laning ik model

bo*lib xizmat qilad:

Bundan F = ma + F, = ma + mg

Tenglaman:  yechamzzz A = Fh = (mg + ma)h =
(20+6)-1=26]

Masals: Jismgn turtki bilan quyn tekishk bo'ylab
pasiga yo'nalgan tezhik berildi. Agar giya tekisdikning
balandligi 3m va uzunlg:S m, shqalanish kocffitsiyenti esa
0.4 bo'lsa, jism tezlanishmi oping.

Binnchi  bosgach-modelning  asosiy
belgilovehi goouniyatlam: ifodalash.

Berilgan:

h=3m

s=Sm

—y

ob'ektlarm
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Uchinchs b ~ tank moedelning qabul qilingan
uuh)v( mannl-'u:l qlnnaﬂanlmslum amglash. Boshgacha
lar nazany malumotlar bilan mos

kclxﬁl masalasini anqluh:
Nyutonnmg 2-qoauniga asosan
E + N+ Fipg =md (1)
OY o'qidag: proyekisiyalaymiz:
N—-F,, =0 =N =F,, = mgcosa
N = mgcosa (2)
Qiya teksshkdagi reaktsiya kuchi OX  o'qudag
proyektsiyasi
Fox — Fiung =ma
lshqnhmh kuchi Fiy = Hp = Fj,, = mgu cosa)
qiya tekishikdags si ""1“-Lknclu.mgsfm Nu=
ma = mgsing — mgucosa =
bundsn  lezlanishm Inpuk a = g(sina — pcosa)
ke'lb_l. _I_&II IJ wq‘y‘"}""
tezlanish fi lasi. Ushbu K 1
modeh bo*lsb xizmat qilach.
To'rtinchi bosqich - o°

=

masalaning matematik

tgan hodsa haqidag:

navhatdagi tablilini

ma
o'tkazish va uni nmqlnﬂm'rish.

Jesm qiya tekishikda anig tinch tunsh shart:

Jesm qiya tekishikda anig tinch tunshi uchun

Fing > Fyy = mgpcosa > mgsing = p>
tga Demak p>tge shant bap'llu Jism aniq nud: turadi yoks
turtib yubonlsa tekis sck chan harakat qi

Tekis harakat qilish yoks tinch tursh sharti:

Fing = Fox = mgpcosa = mgsing = y = lga

Demak p = tga shart bajunlsa jism tinch turads yoki
tekss harakat qilads.

Kucw xun vexecamx 6ViLmb vexsc reunusyswan
XIpaKaT KILTHEL 1apTH:
Fing < Foy = mgucosa < mgsina = p <tga

Demak p<tga shart bajanlsa jism qiya tekshk bo'ylab
tezlanuvchan harakat quladi.

Yechilishi:

Fox Fun=tid (1)

1 .3
-
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Ey — Fig = ma{0X)

Fsine — Fuoosa = ma (1)

a=r(ging — peasa) (3)

3 4

a=10"/ (- 042 =28y

Tahlil va natijalar. Fiok masalalar vechishda
Jjarmyonlamd kompyuterda modellashtinshning nazany asoslan
besh bosgechga bo'lindb, amalga oshiriladi:

Birnchi bosqsch - jarayon sifat jihatdan t=hlil qillimib,
masala magsadi o°rganilib, jamyonnmg mohiyall mazany
aspsda o rganiladi, unming ramar ko*rsstkichlan ansglanadic

Ikkinch: bosgich - jarayoonng optimalhk mesom
hisoblanib, unda hamma sshlar bir xil o'lchov birligiga
keltimladi, hamda mezon matemnatik funksiva ko*nnishida
ifodalanib, ma'lum givmastlsr yagona vechimga ega bo®bads.

Uchinchs  bosqechda  -model  matematik  ifodalar
ko'rinishida {ienglama va tengsizlsklar sistemasi) tasvarlamb,
ular chimgli. kvadmi., chiogli bo’lmagan, giperbolik v
boshga matematik ifodalarda vorilishs mumdin.

To'ranchi bosgichda - shakllmbirilgan modelning
magdorty yechimmi aniglaydigan usul tanlanadi. Matematik
1foda yordameda model bilan ifodalangan masalans yechishda
modellashtinsh metedlan qe‘llaniladi Masalaning  magbul
yechamimi  ansglashda  dasturlash  yoki  boshga  usullardan
foydalanish mumkin bo® ladi.

Muodellashinshning beshinchi bosgachsda masalanang
yagona (magbul} yechimi migdor va sifat jihatdan tahlil
qilinib,

Frmakadan masalalar yechish jarayvonida o rgamladigan
quaumniyal va jamyonlami modellashtinsho bar necha turga
ajratish mumkin:

* harkamming turli ko'rinishlarini (teks, nolekis, tekis
ftezlanuvchan va hk.) modellashtinsh:

» funkisienal bog lanashli jarayenlami modellashitarish;

* inson bevosita kurata olmaydigan jarayonlama
[ lan, gar molekulalarming Broun berakan, doffueya
hodisasi va hk. ) modelbshtmsh.

Matemnatik va tabiiy-ilmiy fanlarming har bar bo*limiga
fodiy  yondashgan  holda melodik  ouglas-narar bilan
mamonaviy dastuny vositalaming imkensyatlandan foydalamb
by liy, tjodiy ishlarda wrluksiz mavishda foydalanish

mmonaviy ta'im  melodikasi va  smmonaviy  dasturlash
tillamning bir xilda rivojlanishini ta'minlayds [7].

Xulisa wva takliflur. Amaliv  tyrbalar  <hom
ko'rsatadiki, masakbslarming yechimim anqlsbda  quyidag
bosgichlardan foydalanishni takhi{ etamiz.

1-bosqech ~ masala magsading ansglash; Bu bosgichda
masala maqsadini anig va ‘g nhgim ko'msatgan holda vaqe,
tushuncha, yoravlar crgali amiglashga hamkat qilmadi.

Isbosqech~ masalami yechish  wchum model
tanlash:Bunday holda masala amg ko'rabils, unda tayyor
model tanlanadi. agarda aniq model mavjud bo®kmasa, u holda
ushbu maslani yechishga mos model shlab  chigilada.
Maodellar har xil ba'lizhi mumbkin ik, anolopik, matematik,
determmbovch (amglovcha), staxostik va bk

3-bosqich yechimni aniglashda kerakli beshlang ich
axhorotlar izlsnadi va tyvorlamsb, g o zganavchilar
tanlanadi va og*mk mode asosida moslashad.

4-bosqich yechimni testlashtinsh — bunda yechamna
testlashtinb, testdan yagiorog yechim o rganilayolgon mos
kelish o' rgandlsd.

Ushbu magolada fizikadan amaliy mashe*ulotlar
jarayomsda kasbiy facliyalga mos dastury vesstalami tanlab
oldik va tadbig etdik. Mecrosoft Excel dasturining jadval va
imkonsyatlandan foydalandb fizkaviy jarayonlams matematik
moddellashtinsh,  binnchsdan  sonli.  wsullarda jadval
mmkonryatiden  foydalamb grafik wsalda yechimim topash,
ikkimchsdan dasturlash orgali jadval kaftahklanm hosl qilgan
bolda muammols masalalaming yechimim  topish usullan
ko'rsatib o*idik. Masalalar ishlashga bu kabt vondashuy ta'lim
oluvchilami tjodiy fikrlashlanni o*stiradi va ulands dasturiash,
maodellashtinsh ko’ nikmalanni shakllanishiga olib kelads.

Finkadan masala yechsh darslarida bodisa va
Jarayonlarma modellashtinsh o'rganilayoltgan o'guv
matenalnmg  ko“rgarmalibgma va bayonming ilmay-nazany
mohiyati  darajasima osharadi, @hm  ocluvchalarda
dunyogarshni kengaytiradi, ularming fikrlashin mvojlantiradi.

Ta'limnmg metodik va didaktik jthatdan rivojlanashida
modellashtinshdan foydalamsh muhm ahamayatga ega bo’hb,
uning nabijasida talim =@t va samare-dorhp  oshisha,
talabalarda lovihalash, konstrukiorhk., yamtuvchanldke va
tlmry-tadgigoet  kabn  kasbiy  kompetenisryalar  nvoglanisha
ta'mandanadi.
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