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BOIII MYXAPPUP:

HcanoBa ®epysa TysKHuHOBHA

TAXPUP XAU'BATH:

07.00.00-TAPUX ®AHJ/IAPU:

HOngameB AuBap IJprameBdd - Tapux ¢aHaapu
JIOKTOpH, cHécud daHsap HoM30A4H, mpodeccop,
V36exkucton Pecny6siukacu [IpesugeHTH
Xy3ypujaru /laBiaT 601IKapyBU aKaZleMHUsCH;

MagsianoB YkTaM MaxmacabupoBUd - Tapux
danapu  gokTopH, mTpodeccop, Y36eKHCTOH
Pecnny6iukacu I[lpe3upgeHTH Xysypupaaru JlaBaat
O0LIKApyBH aKa/JleMUACH;

XaspaTkyJsioB A6pop - Tapux ¢aHJapu [JOKTOPH,
JIOLEHT, Y36eKUCTOH JaBiaT >Kax0H THJLIapH
YHHUBEPCUTETH.

TypcyHnoB PaBman HopmypaToBud - Tapux dpaHiapu
JIOKTOPH, Y30eKHUCTOH MUJJTUHA YHUBEPCUTETH;

XosukysnoB AxMapxoH boliMaxaMMaTOBHY — TapuXx

danmapy  JOKTOpM,  Y36ekucToH — Musmit
YHuBepcuteTy;
Fa6bpuanbsaH Codbsa MBaHOBHa - Tapux ¢anjapu
JIOKTOPH, JOLIEHT, Y36ekucron Musiini
YHuBepcHuTeTH.

08.00.00-UKTHCOAUET ®AH/IAPH:

KapsnbaeBa Pasa XokabaeBHa - HMKTHUCOAHET
dansapu goktopu, npodeccop, TOUIKEHT JaBjaT
HUKTHCOJUET YHUBEPCUTETH;

HacupxomxaeBa /[lunadppys CabuTxaHoBHA -
UKTUCOAUET  daHIapu  AOKTOpH, Tpodeccop,
TolwKeHT AaBIaT UKTUCOAUET YHUBEPCUTETH;
OCTOHOKYJI0B Azamar AbaykapuMoBUY -
UKTUCOAUET  daHIapu  AOKTOpH, mpodeccop,
TolKeHT MOJINS UHCTUTYTH;

Apa6oB Hypasu YpasnoBud - UKTUCOAMET daHIapH
Joktopy, npodeccop, CamapkaHj  JAaBJjar
YHUBEPCUTETH;

XypoiikyoB CagupanH KapuMoBUY — UKTUCOAUET
daHymapu  JOKTOpH, Ao0LeHT, TOIIKeHT [AaBJjaT
UKTUCOAUET YHUBEPCUTETH;

A3usog lllep30oJ YKTaMOBUY - UKTUCOAUET paHIapu
JIOKTOpPH, [JIOLEHT, Y306ekucrtoH Pecnyb6ankacu
BoXX0Ha MHCTUTYTH;

XoxkaeB A3u3xoH CauJaJ0XOHOBUY — HKTHCOAUET
dansapu gokTOpH, AoueHT, PapFoHa MOJUTEXHUKA
WHCTUTYTHU

XoJsioB AkTaM XaTaMOBHY — UKTUCOAUET daHIapu
6yinya ¢ancada goktopu (PhD), ponenr,
V36exucron Pecny6mkacu [Ipe3useHTH
Xy3ypugaru /laBiaT 601IKapyBH aKaJAeMUsICH;
[MagueBa /Jlungopa XaMuAOBHA - UWKTUCOLUET
dannapu 6yinya gascada gokropu (PhD), nouenT
B.6, TOIIKEHT MOJIMA UHCTUTYTH;

[MakapoB KysamaT AwWMWpPOBUY - UKTUCOLUET
daHsapu HOM304M, [JOLEHT, TOLIKeHT axOopoT
TEXHOJIOTUAJIAPHA YHUBEPCUTETH

09.00.00-PA/ICADPA PAHJIAPHU:

XakuMoB Hazap XakumoBuY - dpasicada dansapu
JoKTopH, npodeccop, TOUIKEHT AaBJaT UKTUCOAUET
YHUBEPCUTETH;

AxmunukoB  Kypaboit - pancadpa  dansapu
JIOKTODH, npodeccop, CamapkaHj  JaBJjat
YHUBEPCUTETH;

FaitoynsnaeB Otabexk MyxammajueBud - dascada
¢dannapu gokropy, npodeccop, CamapkaHz JaBjaaT
YeT TUJIJIAp UHCTUTYTH;

CanpoBa KaMousia YckaH6aeBHa - pasicada daHntapu
Joktopy, “Tashkent International University of
Education” xankapo yHHUBepCUTETH;

XomuMxoHOB MyMuH - pasicada daHsmapu J0KTOPH,
JoueHT, ’Kr33ax nejlarornka UHCTUTYTH;

Vpokosa Oiicynys amonuaguHoBHa - dascada
daHsapu  JOKTOPH, [OLEHT, AHAMXKOH JaBjaT

TUGOUET  HMHCTUTYTH,  MKTUMOMH-ryMaHUTap
dansap kadeapacu Myaupy;
HocupxomxaeBa  ['yiHopa — A6aykaxxapoBHa —

dancada dannapu HoM30A4u, JAoLeHT, TOIIKEHT
JlaBJIaT IOPUAUK YHUBEPCUTETH;

Typaues Bexpy3 CobupoBud - pascada dangapu
oyiinya dpancada gokropu (PhD), nouent, Byxopo
JlaBJIaT YHUBEPCUTETH.

10.00.00-PH/10JIOTHA PAHJIAPH:

AxmenoB Oiibek Camop6aeBu4 - ¢uJosorus
¢dansapu goKTOPH, Npodeccop, Y36eKUCTOH AaBJaT
»KaXOH TUJIJIAPU YHUBEPCUTETH;

KyuumoB Ulyxpat HopkusuysoBu4y - ¢usosorus
daHsapu JOKTOpH, [AOLEHT, TOUIKeHT JaBJjaT
IOpUJUK YHUBEPCUTETH;

Xacanos lllaBkaT AxazioBuY - ¢ustosorus GpaHaapu
JoKTopy,  mnpodeccop, CamapkaHz  fgaBjat
YHHUBEPCUTETH;

BaxpoHoBa [Juipa6o KenguépoBHa - ¢usosorus
daHsapu fOKTOPH, Tpodeccop, Y36eKUCTOH AaBJaT
»KaXOH TUJIJIAPU YHUBEPCUTETH;

MupcanoB Fait6ynno Kyimypogosuu - ¢usosorus
dansnapu gokropy, npodeccop, CaMapKaHz JaBjaaT
YeT TU/IJIap UHCTUTYTH;

CamaxytauHoBa Mymappad HWcamyTauHOBHA -

dunosorus paHsapu HOM30H, AoueHT, CaMapKaH/
JlaBJlaT YHUBEPCUTETH;
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KyukapoB Paxman YpmaHoBu4 - ¢uoorus
daHsapu HOM30AH, AOIeHT B/6, TOKeHT AaBaaT
I0PU/IUK YHUBEPCUTETH;

OHycoB MaHcyp A6ayninaeBud - QUIOJIOTHUSA
dannapy HoM3ogu, Y3bekucTtoH Pecny6/ukacu
[Ipeaugentu xysypugaru JasiaT 6olIKapyBU
aKaJIeMHUsICH;

CaugoB Yayroek ApunoBud - ¢uaosnorusa danaapu
HOM30ZHM, JOLeHT, Y36eKHCTOH Pecny6/uKkacu
[Ipeaugentu xysypugaru JaBiaaTt 6olIKapyBU
aKaJIeMHSICH.

12.00.00-1OPH/JUK ®AHJ/IAP:

AxmenmaeBa Masioga AxaTOBHA -  HOPUJAMK
dannap gokropu, npodeccop, TouUIKeHT AaBaaT
IOPUJUK YHUBEPCUTETH;

MyxuTtauHoBa ®upio3a A6AypallnioBHA — PUIUK
dannap gokropu, npodeccop, ToumkeHT AaBaaT
IOPUJUK YHUBEPCUTETH;

JcanoBa 3amupa HopmypoToBHa - opuuK $aHIap
JoKTopH, npodeccop, Y36ekucTon Pecny6aukacuza
XU3MaT KypcaTraH IOpPUCT, TOWIKeHT JaBJaT
IOPUJUK YHUBEPCUTETH;

XampokysnoB baxoaup MamamapudoBuY - IOpUAUK
dannap pgoktopw, mnpodeccop B.6., KaxoH
WKTUCOAUETH Ba AUILJIOMATHUS YHUBEPCUTETH;
3ynduxkopoB Ilep3ox XyppaMoBUY - HOPUIHUK
danmap  gokTopH, mpodeccop, Y36eKHUCTOH
Pecny6inkacu Kamoar XaBQCUBJIUTH
VHUBEPCUTETH;

XaniuToB XymBakT Canap6aeBud - 0pUAUK paHaap
JOKTOpH, mpodeccop, ¥Y36exucToH Pecny6imkacu
[lpesuseHTy xy3ypugaru JaeiaT GolKapyBU
aKaZleMHUsICH;

AcapoB lllaBkaT FaibysiaeBuY - WOPUAUK daHIAp
JIOKTOpH, [IOLIeHT, Y36eKMCTOH Pecmy6ukacu
[lpesupeHTn xy3ypugarud JlaBjaT GOIIKApyBH
aKa/leMusicy;

YTemypaToB MaxMyT AXHMypaTOBUY - HOPHUAUK
daunynap HoM3oau, npodeccop, TOWIKEeHT AaBjaT
I0pU/IUK YHUBEPCUTETH;

CanipynnaeB Illax3on  AMMXaHOBUY —  IOPUJAMK
dansap Homsoau, npodeccop, TOIIKEHT JaBjaT
IOPU/IUK YHUBEPCUTETH;

XakumoB Komus BaxTusipoBu4 - OpUAMK daHIap
JOKTOpPH, /JOLleHT, TOUIKEHT JaBJaT HPUAUK
YHUBEPCUTETH;

HOcynos Capgop6ek baxoaupoBud - HOPUINK
danmap [JgokTopH, [JgoueHT, TOWKEHT JaBjiaT
IOPU/IUK YHUBEPCUTETH;

AmvupoB 3adap AkTamMoBUY - WOpUAMK aHIAp
6yiiya dancada mgoktopu (PhD), V3Gexucron
Pecny6sinkacu Cyabsinap 0JI1i KeHrauu
xy3ypugaru Cyabsijiap oJTMi MaKTabu;

Kypaes llep3oxn HOnpameBuy - wpuAuk danHmap
HOM30/H, [JoueHT, TOIKeHT JaBjaT OPUAHK
YHUBEPCUTETH;

BabamxaHoB ATabek /laBpOHOEKOBUY - HOPUJUK
daHsap HOM30JM, [JOLEHT, TOIIKEeHT JaBJjaT
IOPUAUK YHUBEPCUTETH;

PaxmatoB Jnép XKymaboeBuY - 10puUAUK ¢aHIap
HOM30/11, TOIKEHT JaB/aT WPUAUK YHUBEPCUTETH;

13.00.00-IIEJAT'OTHKA ®AHJ/IAPH:

XamumoBa JuibJapxoH YpUHO60eBHA — MeJlaroruka
dansapu gokrtopu, npodeccop, TomkeHT AaBjaT
IOpUAUK YHUBEPCUTETH;

H6parumosa 'ysiHOpa XaBa3aMaToOBHA - MeJjaroruka
dansapu gokrtopu, npodeccop, TomkeHT AaBjaT
UKTUCOAUET YHUBEPCUTETH;

3akupoBa ®Pepysa MaxmyzoBHa - meJaroruka
dansnapu JIOKTOpPH, TolKeHT axbopoT
TEXHOJIOTUSIIAapU  YHUBEPCUTETH  Xy3ypHJaru
nejaroruk KaJZijpJlapHd KailTa Talépsaam Ba
YJIapHUHT MaJlaKaCHHU OLIMPUII TAPMOK, MapKa3y;

KaromoBa Hacuba AmypoBHa - mejaroruka
dannapu jokrtopu, npodeccop, Kapmu jasiaar
YHUBEPCUTETH;

TarinanoBa Illoxupa 3aliHMeBHa - IeJaroruka
daHapy LOKTOPH, LOLEHT;

Kymanuészosa Myxaié ToxueBHa - mNeAaroruka
daHsapu AOKTOpH, JOLIEHT, Y30eKUCTOH JaBjaT
YKaXxOH TUJIJIapU YHUBEPCUTETY;

H6paxumoB CaHkap YpyHOGaeBUdY - mejaroruka
dansapu JokTopu, HKTHCOAMET Ba mNeJaroruka
YHUBEPCUTETH;

’KaBaueBa llaxHo3a baxogupoBHa - mnejarorvka
dannmapu 6yiimya dancada goxtopu (PhD),
CamapkaHp laBjaT yHUBEPCUTETY;

Bo6omypoToBa JlatodaT JsMypoaoBHA -
nejarorvka ¢ansapu 6yhuda ¢ascada AOKTOpHU
(PhD), CamapkaHA faBJjaT yHUBEPCUTETH.

19.00.00-[ICUX0/IOTHA ®PAHJIAPH:

KapumoBa Bacuia MamMaHOCMpOBHA - NCUXO0JIOTUA
danapu foktopy, npodeccop, Husomuit Homuaru
ToulkeHT AaB/aT Nejaroruka yHUBepCUTETH;

XaitutoB Oitbek JuboeBud - KucMoHU# Tapbus Ba
cnopT 6yinya MyTaxacCUCJapHU KalTa TahépJall
Ba MaJIaKaCHHMW OLIMPHUII MHCTUTYTH, NCUXOJIOTUSA
danHsapu gokTopH, mpodeccop

YMmapoBa Ham6axop [llokupoBHa - NCHUXOJIOTUS
dansapu fokTopH, JoueHT, Husomuit Homujaru
TomkeHT [JaBjaT MNejaroruka yHHUBEPCUTETH,
Awmasnuit ncuxosoruscu kadeapacu Myaupy;

AtabaeBa Hapruc bBatupoBHa - mcuxoJorus
dansapu fokTopH, JoueHT, Husomuit Homuparu
ToukeHT AaB/iaT Nejaroruka yHUBepCUTETH;

[llamiieToBa AmxuMm KapamagauHoBHa -
MICUXO0JIOTUS dansapu JIOKTOpH, JIOIIEHT,
V36ekucron JaBJaT JKaXoH TUJLJIApU
YHUBEPCUTETH;
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Kopupos 06up CadapoBud - ncuxosiorusi dpanaapu
noktopu (PhD), Camapkanz Bunosit UMB Tu66uéT
6YJIMMH IICUXO0JIOTUK XU3MaT OOLIIUFU.

22.00.00-COLHOJIOTHA PAHJIAPHU:

JlatunoBa Hogupa MyxTapKaHOBHA — COLMOJIOTUS
dannapu  JgokTopu, npodeccop, Y306eKUCTOH
MWLM YHUBEPCUTETH Kadeapa My IUpY;

CeuTtoB Azamar IIy1aTOBHY - coLpo/I0THs daHaapU

JoKTopH, mnpodeccop, Y36eKUCTOH  MUJJIUHR
YHUBEPCUTETH;

ComnukoBa llloxuma MapxaGoeBHa - COLIMOJIOTHSA
dansapu  AoKTOpH, Tmpodeccop, Y36eKUCTOH
XaJIKapo UCJIOM aKaleMUSICH.

23.00.00-CHECHUH ®AHJIAP

HazapoB Hacpuaaun ATtaky/oBud —cuécuid daHiap
noktopy, dpasicadpa daHsmapu JoKTopH, npodeccop,
ToUKeHT apXUTEKTYypa KYPUIULI UHCTUTYTH;
ByTaeB YcMoHk0H XalpyJsiaeBUY —cuécuit dpaHsap
JLOKTOpH, JIOLIEHT, V36ekucTon MUJLIUA
yHUBepcUTeTH KadeZpa MyAUDH.

OAK PyiixaTu

Maskyp xxypHas Bazupsiap Maxkamacu xy3ypugaru Oyniui atrecranus komuccusicu PaécatuHunr 2022
v 30 Hos6paru 327 /5-coH Kapopu GU/IaH Tapux, UKTUCOAMET, dasicada, Ppusiosiorus, OpUIUK Ba
nejarorvka gpaHaapu 6yinda WIMUN gapaxaap 6yinda gyuccepTalysiap aCOCUNA HATKAJTapHUHU 40Tl
3TUILI TaBCUs 3TUJITaH UWIMHUH HallpJap pyixaTura KUpUTUITaH.

WkTUMoOu-ryMaHUTAp PpaHIaPHUHT
A0J13ap6 MyaMMOoJIapu”~ 3JIEKTPOH
KypHasn 2020 kui 6 aBryct KyHu 1368-
COHJIYM TYBOXHOMa OUJIaH JaBJaT
pyHxaTUra oOJIMHIaH.

Myaccuc: “SCIENCEPROBLEMS TEAM”
MacCbhbyJUATH YEeKJaHTaH KaMUSTH

TaxpupuaT MaH3WJIM:

100070. TowkeHT Wwaxpu, Akkacapou
TyMmaHy, Knuuk bemérou kydacu, 70/10-
yH. JJIEKTPOH MaH3UJI:
scienceproblems.uz@gmail.com

Bors1aHu y4yH TesiedoHIap:
(99) 602-09-84 (telegram).
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Annotatsiya. Ushbu maqolada fizikani o’rganishda masalalar yechishning muhim ahamiyati keltirilgan.
0’qituvchini o’rganuvchilarning fizikaviy tafakkurini shakllantiradigan, ularga tegishli amaliy o’quv va malakalar
beradigan, vaqtlarini tejaydigan, masalalar yechishning eng muhim umumiy usul va metodlari bilan tanishtirilgan.
Elektromagnetizm bo’limining “Elektr zaryadlari. Kulon qonuni. Elektr maydon kuchlanganligi” mavzusiga doir
ayrim masalalar klassifikatsiyalarga ajratilib ularning yechimi keltirilgan.

Kalit so’zlar: fizika, metodika, tafakkur, malaka, metod, usul, elektromagnetizm, zaryad, Kulon qonuni,
elektr maydon kuchlanganligi, klassifikatsiya, sifat masalalari, hisoblash masalalari, eksperemental masalalar,
grafik masalalar.
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THE IMPORTANCE OF PRACTICAL EXERCISES IN TEACHING THE DEPARTMENT OF
“ELECTROMAGNETISM”

Abstract. This article presents the importance of solving problems in learning physics. The teacher is
introduced to the most important general methods and methods of solving problems that shape the physical
thinking of students, give them relevant practical training and skills, save their time. Some problems of the
department of electromagnetism on the topic “Electric charges. Kulon's law. Electric field strength.” are divided
into classifications and their solutions are presented.

Key words: physics, methodology, thinking, skill, method, method, electromagnetism, charge, Kulon’s law,
electric field strength, classification, quality issues, computational issues, experimental issues, graphic issues.

Ha6ueBa ®upysa Oaui0BHA
JlokTopaHT Kadepbl «PU3HUKA U aCTPOHOMUS»
HaBoulckui rocyiapcTBeHHBIU eJaroruyeCKUi UHCTUTYT

BAYKHOCTb NIPAKTUYECKHUX 3AHATUM ITPU NMMPENOJABAHHUHM PA3/IEJT
«3JIEKTPOMAT'HETHU3M»

AHHOTanMsa. B JaHHOH cTaTbe mMpeJCTaB/JeHa BaAXXHOCTh pelleHHs 3aJad NpU HU3y4eHUH GU3UKM.
[IpenofjaBaTe/ b 3HAKOMHUTCS C BaXXHEHLUIMMHM OOLIMMHU NPUEMAMU M CIOCOGAMH pelleHHs 3aJay, KOTOopble
bopMUpyIOT QU3MYECKOEe MBIIJIEHWE YYALIUMXCS, JAI0T UM COOTBETCTBYIOILYI0 NMPAKTUYECKYI0 MOJTOTOBKY U
HaBbIKH, 3KOHOMSAT UX BpeMs. HekoTopble 3aZiauu pasfiesia 3JeKTpOMarHeTH3Ma IO TeMe «JJIEKTpUYeCcKue
3apaabpl. 3akoH KysioHa. HampspkeHHOCTb 3JIEKTPUYECKOrO TOJis» pasfiefieHbl Ha KjaacCUPUKALUU U
npejCTaBJIeHbl X peLIeHUS.
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Kirish. Fizikani o’rganishda masalalar yechish muhim ahamiyat kasb etadi. Fizikada
masalalar yechmay turib, fizika kursini o’zlashtirish murakkab hisoblanadi. Shu sababli deyarli
barcha ta’lim masakanlarida masalalar yechishga katta ahamiyat beriladi. Shunga qaramay
ko’pchilik o’quvchi va talabalar masalalar yechishda doim giynaladilar. Bunga bu xildagi amaliy
mashg’ulotlarning o’quvchilar uchun fagat murakkabligi asosiy sabab emas, balki fizika kursi
bo’yicha masalalarni tanlash va ularni yechish metodikasida kamchilik mavjudligi ham sabab
bo’ladi.

Ko’pchilik o’qituvchilar masalalar va ayniqsa, qiyin masalalarni gancha ko’p yechilsa,
shuncha yaxshi degan prinsipda ish tutadilar [1, 380]. Lekin, bu o’rganuvchilar uchun og’irlik
qiladi, natijada ular berilgan masalalarni yecha olmay o’z kuchlariga ishonmay qo’yadilar va
ularning bu fanga bo’lgan qizigishlari yo’qola boshlaydi. Natijada fizika kursini o’rganish
murakkab degan tushuncha ularda singib qoladi. Shuning uchun biz o’qituvchilar
o’rganuvchilar uchun masalalar yechish metodikasining oson yo’llarini ishlab chiqishimiz
zarur. Ushbu maqolada o’qituvchini o’rganuvchilarning fizikaviy tafakkurini shakllantiradigan,
ularga tegishli amaliy o’'quv va malakalar beradigan, vaqtlarini tejaydigan masalalar
yechishning eng muhim umumiy usul va metodlari bilan tanishtirilgan. Bu usul va metodlar
fizikiga doir masalalarni klassifikatsiyalarga ajratishni o’z ichiga oladi. Ma'lum maqsadni
ko’zlab faol fikr yuritish - masala yechishdan iboratdir. Metodik va o’quv adabiyotlardan
ma'lum maqgsad uchun tanlab olingan fizikaviy hodisalarni o’rganish, tushunchalarning
shakllanishi, o’quvchilarning fizikaviy tafakkurini rivojlantirish va ularga olgan bilimlarini
qo’llay olishni magsad qilib olgan mashqglar masala deb yuritiladi. Masalalarning yechishning
boshga ko’p magqgsadlari ham bor, masalan, o’quvchilarni tarbiyalash, ularning bilimlarini
hisobga olish, o’quv va malakalarini aniglash va hokazo [2, 90].

Asosiy qism. Fizikaga doir masalalar ko’p belgilariga garab, masalan ularning
mazmuniga, qanday maqsadda berilganiga, biror masalani qanday darajada tatbiq qilinishiga,
yechish usullariga, qiyinlik darajasiga va boshqa belgilariga ko'ra klassifikatsiyalash mumkin.
Bu klassifikatsiyalarga sifatga oid masalalar, hisoblash masalalari, eksperemental masalalar va
grafik masalalar kiradi. Masalalarni mazmuniga qarab ularni fizikaning bo’limlariga
ajratishimiz mumkin. Mexanikaga, molekulyar fizikaga, elektromagetizmga doir va hokazo
masalalar bo’lishi mumkin [3, 6-10].

Masalan, Elektromagnetizm bo’limining “Elektr zaryadlari. Kulon qonuni. Elektr
maydon kuchlanganligi” mavzusiga doir ayrim masalalarni klassifikatsiyalarga ajratib ularning
yechimi bilan tanishib chigaylik.

Sifatga oid masalalar o’rganilgan materialni mustahkamlash maqsadida beriladi. Sifatga
oid masalalar gisqa vaqt ichida ko’rilayotgan maslaning fizikaviy mohiyatini aniglashga imkon
beradi. Sifatga oid masalalarni yechish, odatda induksiya va deduksiya yordamida fizika
gonunlariga asoslangan mantiqiy xulosalar qila bilishdan iborat bo’ladi [3-16].

Sifatga oid masala.
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1. Agar zaryadlar orasidagi masofa 3 marta kamaytirilsa, ular orasidagi o’zaro ta’sir
kuchi qanday o’zgaradi?
Berilgan: Yechim:
1 .
r, = 3 I Zaryadlar orasidagi ta’sir kuchi ya’ni Kulon kuchi F = kql—?z ga
er
9,= ¢ tengligini inobatga olib ikkala hol uchun bu formulani yozamiz:
o, =0, F=k3% (1) F =k (g
Fz ) 8[‘1 8[‘2
E Zaryadlar orasidagi o’zaro ta’sir kuchi qanday o’zgarganligini topish
' uchun 1- va 2-formulalarning nisbatini olganimizda
k 0,-0, ,
2 2 F,
E_ th__ LZ; —£ =L (3) ishchi formula hosil bo’ladi.
Fl k -9 Fl I
er?
3-formuladan zaryadlar orasidagi o’zaro ta’sir kuchini topishimiz
2 2
mumkKkin: —Z:L:r;:E:
Fog o1y 1
3t o
F,=9F
Javob: F, =9F
2. Elektr maydonini ikkita bir xil nuqtaviy musbat zaryad hosil qilgan. Bu zaryadlarni

tutashtiruvchi to’g'ri chizigning o’rtasidagi nuqtada kuchlanganlik ganday bo’ladi?

Javob: O’rtadagi nuqtada kuchlanganlik nolga teng bo’ladi, chunki bu nuqtada ikkala
zaryaddan hosil bo’lgan kuchlanganliklar miqdori teng bo’lib, yo’nalishi garama-qarshidir.
Kuchlanganliklar geometrik ravishda qo’shiladi, shuning uchun E,, =0.

Eksperemental masalalarning xarakterli xususiyati ularni yechishda laboratoriya yoki
demonstratsion eksperementdan foydalanishdir [3, 20].
Eksperemental masala.

1.

Mayatnik vaznsiz, cho’zilmaydigan va tok o’tkazmaydigan ipga osilgan metall

sharchadan tashkil topgan. Sharchani musbat zaryadlab, manfiy zaryadlangan ikkinchi
sharchani esa birinchi sharcha ostiga ip bilan bitta vertikal chiziqda yotadigan qilib
joylashtirilsa, mayatnikning tebranish davri qanday o’zgaradi?

Berilgan:

Yechim:

Mayatnik

T=?

Musbat zaryadlangan sharcha
Manfiy zaryadlangan sharcha

Rasmda musbat sharchaga ta'sir etuvchi kuchlar
tasvirlangan. Ya’ni musbat sharchaning og’irlik kuchi va
manfiy zaryadlangan sharchani uning ostiga bitta vertikal
chizigda yotadigan qilib joylashtirilganidan keyin Kulon
kuchi ta’sir qiladi. Ikki xil ishorali zaryadlar tortishgani
sababli musbat sharchaga ta’sir etuvchi kuch ortadi.
F,=F,+F Bu kuchlar berayotgan tezlanish ham mos

ravishda ortadi. Bizga ma’lumki mayatninkning tebranish
davri sharchaning tezlanishi o’zgarishi bilan o’zgaradi.

Ya'ni:
T=2x fl— (D
a
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1-formuladan ko’rinib turibdiki mayatnikning tebranish

117101070 davri sharcha olgan tezlanishga teskari proporsional.
T-7 @
e N Demak, kuchlar berayotgan tezlanishning ortishi hisobiga
,x" mayatnikning tevranish davri kamayadi.
."’ g ® Javob: Tevranish davri kamayadi.
1

2. m massali, zaryadi Q bo’lgan d diametrli sharcha silliq sfera ichida turibdi. Sharcha

muvozanatda bo’lishi uchun sferaning quyi nuqtasiga ganday zaryad joylashtirish kerak?
Berilgan: Yechim:

m m massali sharchaga ta'sir etuvchi N3
Q kuchlar rasmda tasvirlangan. Ya’ni m K
d massali sharchaga sharchaning og’irlik
q, =2 kuchi va ikki zaryad orasidagi Kulon
kuchi. Sharcha muvozanatda bo’lishi
uchun F, >mg shart bajarilishi kerak.
Bundan F, = Q—qu ga teng.
e,
1 Q'qu >mg
4re, d
4re,-d*-mg
' Q

Demak, sharcha muvozanatda bo’lishi

2
uchun sferaning quyi nuqtasiga g, 2%5@ teng bo’lgan
zaryadli sharcha joylashtirish kerak.
2
Javob: g, > w

Hisoblash masalalarini yechish metodlari ularning marakkabligi, o’quvchi va
talabalarning tayyorgarligi, o’qituvchining qo’ygan magqgsadiga bog'liq bo’ladi. Hisoblash
masalalarining yechish metodlari yoki usullari ularda qo’llaniladigan matematik apparatga
ko’ra arifmetik, algebraik, geometrik va grafik usullarga bo’linadi [3, 21].

Hisoblashga oid masala.

1. Agar elektron orbitasining radiusi 0,5-10"°m bo’lsa, vodorod atomining yadrosi

elektronni ganday kuch bilan tortadi?
\ Berilgan: \ Yechim: ]
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Qeteraron = —1 6 107*Cl Elektron bilan protonning o'zaro ta’sir kuchi
B 1 elektron raton . . .
Upraon =1,6-107°Cl F = ym— Gete qrpz “" formula orqali aniglanadi.
r=0,5 .10%m 7t&y Ehavo *
-19 -19
£ =1 F 1,6-10 CICI1,26 107°Cl —0.092.10°N
2
4 CI? 4.3,14.8,85-10 ¥ ——-1-(0,5-10 ’m)
&y = E;,EBES -10 ];j_____E? N-m
o o Javob: F =9,2-10°N

2. Teng tomonli uchburchakning uchlarida bir xil g =3nCl giymatga ega musbat zaryadlar
joylashtirilgan. Uchburchakning markaziga qanday manfiy zaryad joylashtirilganda musbat
zaryadlarga ta’sir etuvchi kuchlar muvozanatda bo’ladi? [4, 200]

Berilgan: Yechim:

¢, =0,=0,=9=3nCl | Teng tomonli

g, =2 uchburchakning ichki
burchaklari yig'indisi 180°
ekanligidan uning har bir
burchagi 60°ga tengligi kelib

chigadi. Teng tomonli

uchburchakda balandlik,

mediana, bissiktrissa 8 -
burchakni teng ikkiga ‘/y
bo’lganidan a=30" F, E

ekanligini aniqlaymiz. -

Kosinuslar teoremasidan uchburchakka tashqi chizilgan
aylananing radiusi R va burchak g orqali uchburchak tomoni r

ni aniqlaymiz.
r=R?+R?—2R-Rcos  =+2R? —2R?.c0s120° =+/3R
r=+3R (1)

Rasmdan ko'rinadiki, F, va F, kuchlarning natijaviysi quyidagiga

teng: Fy =R +F} —2F,-F,cos § (2)

F=k—1% 3) F=kT9 (g
havo havo

3- va 4-formulalardan ko'rinadiki F, va F, kuchlar teng. Bu
kuchlarning tengligidan 2-formulani soddalashtiramiz:

Fy =+F2+F? —2F,-F,c0s § = 2F? - 2F? cos120° =/3F,
V3-9-q

r2
havo
ekanligidan formula quyidagi ko’rinishga keladi:

N T 2 = \/g .R?
Ehavo (\/§ R) Ehavo

Rasmda F =F  (6) ekanligi ko’rinib turibdi. Bunda

Natijada F_ = \/§Fl =k kelib chigadi va r=+3R

F, =k q-9 (7) ga teng.

. R2
havo
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5- va 7-formulalarni 6-formulaga keltirib qo’ysak,
q-9 g-9
K =k X
'\/g ’ ghavo ’ R2 ghavo ’ RZ
q, = % (8) ishchi formula hosil bo’ladi.

N

8-formuladan g, manfiy zaryadning qiymatini topishimiz
mumkKin:

9
4 _310 ¢ ma0°ct~1,73nCl

“CET B

Javob: g, =1,73nCl

O’rganish obyekti fizikaviy kattaliklarning bog’lanish grafiglaridan iborat bo’lgan
masalalar grafik masalalar deyiladi. Ba’zi hollarda bu grafiklar masalaning shartida beriladi,
ba’zi hollarda esa ularni yasash kerak bo’ladi. Agar kattaliklar orasidagi bog’lanishlar grafigi
berilgan bo’lsa, u holda uni tushunish va har bir bog’lanishning xarakterini o’rganish kerak.
Masshtabdan foydalanib, grafikdan izlanayotgan kattaliklarni topish kerak. Agar bog’lanish
grafigi berilmagan bo’lsa, u holda maxsus jadvallardan yoki masalaning shartidan olingan
qgiymatlarga ko’ra grafik yasaladi [3, 25].

Grafik masala.

q=1-10°CI nuqtaviy zaryad elektr maydonining E kuchlanganlik migdorining r

masofaga bog'lanish grafigini chizing. Bunda r masofaning qiymatini 2<r <10sm intervalda
2sm oraliq bilan chizilsin.

Berilgan: Yechim:
q=1-10"°CI Grafik E va r koordinata o’qlarida chiziladi. ¢.,,=1 bo’lganda
havo g
E, : : . :
0« :, <10sm E= LZ (1) formuladan foydalanib, r ning turli qiymatlari uchun
=0= ATEE ol
- = s . . . . . ) . 1 9 N * m2
E giymatlarining jadvali tuziladi. Bizga ma’lumki, k = =910 >
A, Cl

ga teng ekanligidan va q=1-10"°CI ga tengligidan 1-formulani hisoblashni
osonlashtirish uchun quyidagicha yozishimiz mumin:

o N-m? -9
9-10 B -1.107°CI N -m? 1
2

E~ > ~9

1-r Cl r
g nuqtaviy zaryad uchun E qiymatlarining jadvali quyidagi ko’rinishda
bo’ladi:

r(m) 0,02 0,04 0,06 0,08 0,1

N
E (k aj 22,5 5,63 2,5 1,4 0,9
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Tanlangan masshtab bo’yicha koordinata o’qlarida E va r larning
giymatlari qo’yiladi va ularga mos keladigan nuqtalar yasaladi. Nuqtalarni
birlashtirib, grafik hosil qilinadi. Natijada q nuqtaviy zaryadning elektr

maydon kuchlanganlik E va masofa r ga bog'liglik grafik hosil bo’ladi.

£ "™

F,(SI’)’l)

)
~

o g
O +— o
5 40

Xulosa. Masalalar yechishning tarbiyaviy ahamiyati ham katta. Masalalar yordamida
o’quvchilarga yangi progressiv g'oya va dunyoqarashlarning paydo bo’lishi bilan vatanimiz
olimlarining kashfiyotlari bilan ham tanishtirish mumkin. Masalalar o’quvchilarda
mehnatsevarlik, jur’atlilik, iroda va xarakterni tarbiyalashda ham katta tarbiya vositasi bo’lib
xizmat qiladi.
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