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“MEXANIKA BO‘LIMI” GA DOIR MASALALARNI GRAFIK USULDA
MATHCAD DASTURI YORDAMIDA YECHISH METODIKASI
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Grafik masalalarni yechish jarayonida o‘quvchilar fizika
fani asoslarini chuqur o‘zlashtiradilar. Darsda grafik
masalalarni yechish jarayonida hamda uy vazifalarini
mustaqil bajarish jarayonida o‘quvchilar fizika va
matematika fanlarining o‘zaro bog‘ligliklarini amalda
ko‘radilar.

Grafik masalalar ham, o‘quvchilarning fikrlash qobili-
yatlarini rivojlantiradi. Fizika kursining barcha bo‘limlarida
amaliy ahamiyatga ega bo‘lgan grafik masalalar bor. Eng
sodda holda ikkita fizik kattaliklarning (h,t; 9,t; xt)
bog‘lanish grafiklaridan iborat bo‘lgan masalalar grafik
masalalar deyiladi.

Grafik ba’zi hollarda masalaning shartida beriladi, ba’zi
hollarda grafiklarni masala shartiga tayanib olingan
natijalar asosida yasash kerak bo‘ladi. Grafik masalalarni
yechishning algoritmi  quyidagicha: fizik kattaliklar
orasidagi bog‘lanish grafigi berilgan bo‘lsa, grafikni
sinchiklab o‘gib tushunib, alohida gismdagi bog‘lanishning
Xarakterini o‘rganish lozim. Chizmadagi masshtabdan
foydalanib, grafikdan izlanayotgan kattaliklarning absissa
va ordinata o‘glaridagi giymatlarini topish Kkerak.
Bog‘lanish grafigi berilmagan hollarda masalaning shartiga
yoki masaladan olingan natijaga ko‘ra grafik yasaladi.
Buning uchun koordinata o‘glari chiziladi, ularda har bir
fizik kattalikka mos keluvchi ma’lum masshtablar tan-
lanadi, kerak bo‘lsa jadvallar tuziladi, shundan keyin
koordinata o‘glari joylashgan tekislikka tegishli absissa va
ordinata o‘qlariga mos nuqtalar go‘yiladi. Bu nugtalarni
birlashtirib, fizik kattaliklar orasidagi bog‘lanish grafigi
yasaladi va uni tahlil gilib xulosalar chigariladi.

Agar grafikli masalalarni yechishda “Mathcadl5”
dasturidan foydalanilsa grafiklarni bir vagning o‘zida bir
nechta Kkattaliklarni absissa va ordinata o‘qlariga
joylashtirib bir tekislikda barcha chizmalarni hosil qilish
imkononi beradi [4:8].

Mexanika bo‘limiga
“Mathcad” dasturidan
yechishilishini osonlashtiradi.

1. Masala. 19,614 m/s boshlang’ich tezlik bilan vertikal
yugoriga otilgan jism h balandligi va v tezligining t vagtga
bog‘lanish grafigi chizilsin. Grafik 0 dan 4 sek gacha, ya'ni
0 <t <4 s gacha bo‘lgan intervalda 0,2 sek dan oralab
tuzilsin [1:18, 2:17].
Berilganlar:

9, = 19.614m/s
0<t<4s
9=9.807 m/s’
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h(t) va 9(t) grafiklari chizilsin

Bu masalani yechish jarayonida ‘“Mathcad15” dasturi-
dan foydalanildi. Agar biz bu dasturga balandlikning va
tezlikning vagtga bog‘lanish tenglamasini quyidagi formula
holida bollsak  h(t) = By t
I(t) =9, —g-t tenglamadagi h(t) balandlikning vaqtga
bog“ligligini va 9(t) tezlikning vagtga bog¢ligligini ordina-
ta 0’qiga joylashtirib, absissa o‘giga vaqtni (t) joylashtirsak
dastur bizga grafiklarini chizib beradi.

beradigan

Masala shartida ko‘ra vaqt intervali 0,2 s oralatib
ko‘rsatilgani uchun absissa 0’qini har bir bo’limni 0,2 dan 4
sekuntgacha o‘zgartirib berish lozim.
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2. Masala. 1 kg massali, 19,614 m/s boshlang‘ich tezlik
bilan yugoriga otilgan toshning Kinetik, potensial va to'la
energiyasining vagtga bog¢lanish grafigi 0 <t <4 sek
intervalda 0,2 sek dan oralatib chizilsin [1:31].

Berilganlar: yechish
m=1 kg W (t) — kinetik energiya
Yy = 19,614522 E(t) — potensial energiya
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I T(t) — to'la energiya
W (t), E(t) va T(t) grafiklari chizilsin.

Masalani yechish uchun “Mathcad15” dasturida ma’lum
kattaliklarni quyidagi tartibda Kkiritish lozim: m:= 1 kg,
9 = 19,614~ vaqtintervali 0 < ¢ < 4 .

Masalaning ishchi formulasini quyidagicha hosil gila-
miz:

tezlik formulasi¥ =9, — gt bo‘lsa, kinetik energiya
W) =w, = %mﬁZ formulasidan foydalanib kinetik en-
ergiyaning ishchi formulasini ishlaymiz.

W(t) = 5m(9 — gt)*.

Bosib o’tilgan masofa h = Yyt — igt2 bo’lganligidan
potensial energiya formulasini hosil gilamiz: E(t)= mgh :=
mg (9ot — %gtz).

To’la energiya esa kinetik va potensial energiyalar
yig’indisidan iborat:

T@)=W() +E(t)

Tenglamadagi W(t) Kkinetik energiyaning vaqgtga
bog’ligligini, E(t) potensial energiyaning vagtga
bog“ligligini va T (t) to‘la energiyaning vaqtga bogligligini
ordinata o‘giga joylashtirib, absissa o‘giga vaqtni (t) joy-
lashtirsak dastur bizga grafiklarini chizib beradi.Grafiklar
farglanishi uchun ranglarini ham turli xilda gilib olish lo-
zim, shunda “Mathcad15” dasturi grafiklarni tezda chizib
beradi.
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s 9(t)=A—2-B-t+3-C-t?Tezlanish formulasini hosil
80P\ 7 NG / qgilish uchun tezlik formulasidan birinchi tartibli hosila olish
180 A / lozim: a(t) == =2+ B + 6 - C - t tenglama hosil bo’ldi.
1o oy N |/ Mathcad dasturida grafiklarni chizib olamiz, uning uchun
W 29—\ \ ordinata o‘giga bir vagtda uchta kattaliklarni
0 AV / s(8),9(t) va a(t) kiritamiz va absissa 0‘giga esa vagtni (t)
s A /\ joylashtirsak dastur bizga grafiklarini chizib beradi.
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3. Masala. Jismning bosib o‘tgan yo‘li s ning t vaqtga 20 4 7
bog‘ligligi s = At — Bt? + Ct3 tenglama orgali berilgan, LA //A
bundaA—Z— B—3—vaC 4— 0 <t < 3 sek inter- ' 23 //,
valda 0,5 sek dan oralatlb yo'l, tezllk va tezlanishning grafi- 1 ////
gi chizilsin. [1;16-b], [5;8-b] - !
Berilganlar: yechish - g ; T i i i
A=27,B=3%3 Mathcad dasturida kattaliklarning , I \
giymatlari quyudagi ko’rishda (3-rasm)
C = 423, 0<t<3 | berilishi lozim: Xulosa qilib aytganda o‘quvchilarni masalalar yechish-
C = Zm ' A=2" p=37 ga o‘rgatishda, masala mazmunini muhokama gilish, for-
s? mulalarini keltirib chigarishda va masalalarni yechish
s(t), 9(t), a(t) AB va C larning giymatlarini davomiyligit_:ia gr.afikli masalalarni o‘rlji_jud.a _katta. .
grafiklari chizilsin. go*yib tenglamani hosil gilamiz: O‘quvchilarning  fikrlash — qobiliyatini, =~ tasavurini

S()=A-t—B-t2+C-t3 rivojlantiradi va ushbu masalani oson yechiladigan usulini
T e . oldindan ko‘ra olishga o‘rgatish magsadga muvofiq deb
tenglamadan quyidagi ko ’rinishga otib olamiz: s(t) == 2 - o‘ylayman.

t—3-t2+4-t3 s(t) tenglamani vaqt bo‘yicha birinchi

tartibli hosila olish orgali tezlik formulasini hosil gilamiz:
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REZYUME. Grafik masalalarni yechish jarayonida o‘quvchilar fizika fani asoslarini chuqur o‘zlashtiradilar va fizik tushunchalarni
shakllantirishga katta hissa qo‘shadi, fizik fikrlarni rivojlantiradi, bilimni amalda qo‘llash malakasini orttiradi. Ushbu maqolada
mexanika bo‘limiga doir masalalarni grafik usulda yechishni dasturiy vositalar yordamida yechish uchun ba’zi namunalari va izohlari
keltirilgan.

PE3IOME. Pemenne rpaguyeckux 3amad cnocoOCTBYeT y yJaluxcs yriyOoaéHHO H3ydaTh OCHOBBI (GM3HUKU U (popMHpoBaTh Gusn-
YecKre TOHSTHS, pa3BUBaeT (PU3NUECKOE MBIIUICHHE, COBEPIICHCTBYET YMEHHIE MPUMEHATH 3HAHUS Ha MPaKTUKe. B naHHOI cTaTtbe mpu-
BEJICHBI HCKOTOPHIC NPUMEPHI U NMMOACHECHUS 110 PEHICHUTIO 3a/la4 pa3/i€jia MEXaHUKHU rpa(bnqecm/IM CII0CO00OM ¢ TIOMOIIbIO IPOrpaMMHBIX
CpEICTB.

SUMMARY. The solution of graphic problems to a large extent contributes to a deep mastery of the basics of physics and the for-
mation of physical concepts in students, develops physical thought, and improves the skills of applying knowledge in practice. This arti-
cle provides some examples and explanations for solving problems in the section of mechanics in a graphical way using software tools.

PA3BBUTHUE TBOPYECKOU AEATEJBHOCTHU BY AYIIUX ITEJATI'OI'OB HAYAJIBHOI'O
OBPA30OBAHUSA B KOHTEKCTE PA3SBUBAIOIIEI'O OBYYEHU S
A.Il.BaaramyparoBa - crmapuiuti npenooasamens
Tawxkenmckuil 2ocydapcmeeHmblll nedazoeuyeckull ynusepcumem umernu Huzamu
Tasiny cy3nap: unuiad YMKUII, SPaTHII, OUOAKTHK HIUIaHManap, KyJUlaHMaiap, TaBCHsUIap, YMyMJIAIITHPHIL, WKOJKODIIHK,
“mxonuit GaonuAT”, “YWKOIUHA HaoNUAT TaXKpHOacH”, “IKOIHIA KOMIETEHCHS *, “MKOIUI EHAITyB”.
KioueBble CJIOBa: OCBOCHHE, CO3JaHME, AMIAKTHUECKUX pa3pa60T01< nocoOuii, pekoMeHIanui, o00OIeHHe, TBOPUYECTBOY,
«TBOPYECKAS JIESTEIBHOCTDY, «OIMBIT TBOPYECKOW AEATEIHHOCTIY, TBOPUYECKAss KOMIIETEHTHOCTEY, TBOPYECKUH MOIXOI.
Key words: development, creation, didactic developments, manuals, recommendations, generalization, creativity, "creative activity",
"creative activity experience", "creative competence", “creative approach".

Crpareruieckum HaIpaBJICHUEM pPa3BUTHS  SKOHOMHYECKOTO pOCTa, a HMMEHHO: TIIOBBIIMICHUE POJHU
COBPEMCHHOTO OOIIECTBA SIBIICTCS OCBOCHUE, CO3JaHHWE, HAYYHBIX HCCICIOBAaHHHA U pPa3pabOTOK, MpeBpallcHUE
[IPUMEHEHHE HOBIIECTB, B YACTHOCTH B 00pa30BaTeNbHOM  HAyYHOTO IOTCHIMAjda B OJHMH W3 OCHOBHBIX PECypCOB
chepe. DOTO CBSA3aHO C TEPEXOAOM K HOBOMY  YCTOHYHMBOTO 3KOHOMHYECKOTO pPOCTa IIyT€M KaJIpOBOTO
IUBWIN3AIMOHHOMY VKIaay, BMECTE C KOTOPHIM pE3KO  oOecredeHUs MHHOBAI[MOHHOM 9KOHOMHUKH
BO3pacTaeT poib YE€JI0BEYECKOTO ¢axkTopa. B  (Ilocranomnenue IIpe3unenta Pecniyonuku Y36ekucran «O
oHUIHANTEHBIX TOCYAAPCTBEHHBIX JOKYMEHTaX 0003HAYCHBI  JOMONHUTEIBHBIX ~ MEpax 0  COBEPIICHCTBOBAHHIO
MEpBI MO0 00CCIICYCHUI0 WHHOBAIMOHHOW HANPABICHHOCTH  MCXAHHM3MOB BHCAPCHHS HHHOBALMN B OTPAcid U COepsl
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