Ba PUBOJIAHUIIMHUHT UEPAPXUK CTPYKTypacH (OenrniaHui
MaTH/Ia).

6.2. ManrHa Ba MexaHH3MJIap/iaH JKapoXaTiIaHHII — O0cu0
KETHILI, 93U, 3apoa.

6.3. MamuHa Ba MEXaHU3MJIAPHUHT XapakaTAard KUCMIIapu
(KucM,  y3el, WIIYM OpraHjiap DJHEPTHsICH) TabCHpHIA
YKapoXaTIaHHMIIL

6.4. IHCOHHUHT MYKH 3HEPTUACH XHUCOOHTa KapOXaTIAHHIIN
— acbobmap uMKMO KeTraHga, OSIIMK Ba JIIOKJIAp OpKaId
yraérranna.

6.5. MexHaT MaxCyJUHHHI MEXaHHUK, SJIEKTpP, HCCHKIHUK,
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Xyaoca: IOxopuna xentupwiran “U-M-MuM” tuzumuna
Oaxtcu3 xomucanap (kapoxXaTiaHWI) cababiapy TYFWIMIIN Ba
PUBOJIQHUIIMHUHT MIUIA0 YHMKWIraH CXeMacH KyHWuuara
UMKOHHSATIAPHHM F03ara KeITUPaIu:

—  TH3MMJA XapoXaTIaHWII COAMp OyJajuran Xojatiap
[IAKJUTAaHUIIWHUHT TaOHaTHHU 04n0 Oepanu;

—  xaBduu xoJlatiap 103ara KEJUIIHA
par0OaTIaHTUPYBUM XOAMCANAp YpTacHAard ¥3apo ajoka Ba
OoFNaHMITIApHY aHUKara épaam Gepau;

—  xaB(cH3 MEXHAT LIAPOUTIAPUHH Oalopar KWIMII Ba
SIpaTHII BOCUTACH cUdaTHaa XU3MaT KUJIaIu.

pamuanusBUiA Ba OOIMIKa TypAarHn OSHEPTUSICH TabCUPUAA
YKapoXaTJIaHUII.
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PE3IOME
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Xonatiap MaKUIaHUIINHUHT TabuaTuHu 04ub Oepui, xaBduiu Xonatiap 103ara KeJMIIMHA ParOaTIaHTUPYBYH XOAUCANIap YPTaCUaru y3apo anoKa Ba
OOFIIaHUIIIAPHY aHHUKJIAL, ITYHHHTIEK, XaBQCHU3 MEXHAT IApOUTIapUHK OaIIopaT KMJIMII Ba SIPATHII XaKUIark Xyjaocanap OaéH KUJIHHTaH.
PE3IOME
B cratbe peyb I/I,ZléT 00 OIacHOCTH MOSIBJICHUSI HECYACTHBIX ClIy4yacB Ha 00BEKTaxX CBA3AHHBIX C COCTaBJIAIOIIHUMH 3JIECMCHTaMH CHUCTEMBbI «Yenosek-
MalllFHa - TIPOM3BOACTBEHHAs: aTMOc(hepa» U Pa3BUTHUU OOLIEeH HepapXUuecKOi CXeMbl. B cTaThe Takke rOBOPUTCS O PACKPHITUH MPUPOIB HopMupo-
BaHUs B CUCTEME CIIy4acB TpaBM, ONPEJCICHUS B3aUMOCBA3ZU MEXKIY CHOC06CTByIOH_II/[MI/[ ClrydassMU IOSIBJICHUSI OITACHBIX CPITyaLIPIﬁ. W3nararorcst BbI-
BOJIbI O IIPOTHO3UPOBAHUU U CO3/1aHUU OE30I1aCHBIX YCIOBUH Tpya.
SUMMARY
The article deals with the appearance of dangerous accidents in objects connected with arranging elements of the system “Man-machine-industrial
atmosphere” and developing the general hierarchical scheme. The author of the article also describes the disclosure of nature forming in case of getting
injury, defining correlation between further cases of appearance of dangerous situation . In conclusion there are the results about prediction and crea-
tion of safe conditions of labour.
Fizika. Matematika. Informatika

FORMULALARNI HOSIL QILISHNING BA’ZI-BIR USULLARI HAQIDA

M.Alaminov — fizika-matematika fanlari nomzodi
T.Utemuratov — assistent o ‘gituvchi
A.Qudirniyazov — assistent o ‘gituvchi
Ajiniyoz nomidagi Nukus davlat pedagogika instituti

Tayanch so‘zlar: matematik induksiya metodi, noaniq koeffitsientlar metodi, formula, o‘xshashlik.
KiroueBbI€ cjl0Ba: METO/I MATEMAaTUYECKON HHIIYKIMU, METOJI HeonpeenEHHbIX KoddduimeHTos, Gpopmyna, TOKAESCTBO.
Key words: the method of mathematical induction, the method of unknown coefficients, formula, identity.

Oliy matematika kursida formulalarni isbotlashning ma-
tematik induksiya metodiga katta o‘rin ajratilib, bu formulalar

chunki

gayerdan kelib chigganligiga unchalik e’tibor ham gilinmaydi. 2k2 +7k +6 = (k +2)(k + g) — w
Masalan,

Demak,matematik induksiya metodi asosida (1) formula ix-
2 nn+12n+1) @ tiyoriy natural n soni uchun to‘g‘ri degan xulosaga kelamiz.
6 Ko‘pincha bu yerda talabalarda tabiiy ravishda quyidagi
formulasi to‘g‘riligini oldin matematik induksiya metodi bi- savol tug‘iladi:
lan isbotlaymiz. (2) tenglikning o‘ng tomoni gayerdan olingan?
Isboti. Oldin induksiya asosini tekshiramiz: Biz bu yerda shunday formulalarni hosil gilishning bir usulini

12+22+32+...+n

n=1da keltiramiz. Bu usul noaniq koeffitsientlar metodi deb yuritilib, u
quyidagilardan iborat.
2 MrDErn 6, Faraz qilaylik,
6 6
n=2da 12 +2%2 +3° +...+n? = An®° + Bn® + Cn (2)
2 > 235 bo‘lsin. U holda n ning boshlang‘ich giymatlarini (2) tenglikga
I'+2 =—F—=5 go‘yib, ushbu sistemaga ega bo*lamiz:

ya’ni n-ning boshlang‘ich giymatlarida (1) formula to‘g‘ri
ekanligiga ishonch hosil gilamiz.
Endin=kda

12+22+---+k

1=A+B+C,
5=8A+4B + 2C,

2 _ K(k+1)(2k+1) 14 = 27A+9B + 3C.

6 . ) - .
formulasi to‘g‘ri deb faraz gilib, n= k+1 da Bu sistemani Gauss usuli bilan yechamiz:
12422+ k2P (k+D2 = (k+1)(k+62)(2k+3) A+BrC=1 A+B+C-L
ekanligini ko*rsatamiz. BA+4B+2C =5 < 14B+6C=3, <
Hagigatan 27A + 9B + 3C = 14. 18B=24C=13.
ham,
k(k+1)(2k+1
12+22+32+~-+k2+(k+1)2=M+ 2
6 A=1-B-C=,
C 2 (kDK +k+6(k+D) A=1-B-C, Lo 1
+k+1)” = 6 = 4A+6C =3, < {C=——“B=", <
2 3 6
_ (k+D)(2k?+7k+6)  (k+1)(k+2)(2k+3) 2B =1 gl
B 6 B 6 2
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ya’ni
2%y +n2—2n3+1n2 1 _2n3+3n2+n_
6 6 6 6 -
B n(2n2+3n+1) _ n(n+)(2n+1)
B 6 B 6

Talabalarga bu usulni yaxshi o‘zlashtirishlari uchun quyidagi
formulalarni keltirib chigarishni tavsiya gilishimiz mumkin:

2 2
13+23+...+n3:M ©)
4
_ -1 _
(a= b)n —a" =na" 1b = man 2b2 + .+
2
+—n(n—l).i(.('n—k=1) a" " + ..+ nab" 4 p" 4
Masalan , (4) formulaning kelib chigishini ko‘rsatamiz.
Buning uchun
f(x)=(@+x)"
funksiyaning n-chi darajali ko‘phad ekanini e’tiborga
olamiz,ya’ni
@+xX)"=A=A X+A -X*+---+ A -X" )

Demak, x=0 da A =a".

(5) ayniyat bo‘lgani uchun uning ikkala tomonidan hosila
olib topamiz:
n-(@+x)"t=A+2A,-X+...+n- A - x"*
Buyerdax=0deb, A =n-a"" gaegabo‘lamiz.

(6)

(6) ayniyatning ikkala tomonidan hosila olib topamiz:
n-(n-1)-(@+x)"?=2-A +..+k-(k=-1)-
A X 4n-(n—Kk)- A - x"?
Buyerdax=0deb n.(n—1)-a"?=2- A, ya’ni
n- (n _l) n-2

=—=-a
& 2
ekanini topamiz.
Bu jarayonni davom gilib, k-gadamda ushbuga ega bo‘lamiz:
nin-1)....(n—k+Y(a+x)n—k =
=k!A +..=n(n=1D...(n—k +1) A x"*

Bu yerda x=0 deb,
A = nin-2)...(n—k+1) ank

k!

ekanligini topamiz.
n gadamdan keyin ushbuga ega bo‘lamiz:
nt=ntA,
Demak, A =1

A, koeffitsientlarining topilgan giymatlarini (5) tenglikga
go‘yib hamda x=b deb (4) formulani hosil gilamiz.

Endi

S,(N)=1%+2°+3%*+4%+...n* yig'indini topish usul-
larini ko‘rib chigaylik.

Oldin yig‘indining
o‘zgarishini  Kkuzatib,
aniglaymiz:

n-ning har xil giymatlarida ganday
unda qonuniyat bor yoki yo‘qligini

n=1das,@Q)=2=1
n=2das (2)=1"+2°=1+8=9,
n=3da S (3)=1"+2°+3>=9+27 =36,
n=4das (4)=1+2°+3*+4°=36+64+100
Etiborga o‘lamiz:

5,0 =1 = (22

23

5,(2=9=3=(

)2

5,(3)=36-6" = (22"
S,(4) =100 =10 :(4—;5)2
n(n+1 n?(n+1)2
5,(m) = (D)2 - O
y’ani
13+23+33+...+n3=—nz(n+1)2 )
4

formulasini hosil gilamiz.

Hosil bo‘lgan formulaning to‘griligini oldin matematik in-
duktsiya metodi yordamida isbotlaymiz.

Isbot. Induksiya asosining to‘g‘riligiga yugorida ishonch
hosil gilgandik. Shuning uchun (7) tenglik n=k da to‘g‘ri bo‘Isin,
ya’ni
k2 (k +1)2

4
U holda n=k+1 da quyidagiga ega bo‘lamiz:
k2 (k =1)?
——

P+r224+3 .. +k¥=
P+22 +3F .+ kK (k+1D3 = +(k+1D2 =

C(k+D3(k2+4k +4) (K +D3*(k +2)?
o 4 o 4

ya’ni
1P +2%+. +(k+D° = kD) (k+2)" +1)2§k +2)°
Shuni isbotlash talab gilingandi.
Endi (7) formulani noaniq koeffitsienlar metodi yordamida
keltirib chigaramiz.
Hagigatdan ham
P+2°+3% +...+n°= An* + Bn®*+Cn?
deb faraz gilaylik.
U holda
n=1da 1=A+B+C,
n=2da  9=16A+8B+4C.
n=3da  36=81A+27B+9C.
Shunday qilib, noaniq A, B va C koeffitsientlarini aniglash
uchun ushbu sistemaga ega bo‘lamiz:
A+B+C=1
16 A8B +4C =9
81A+24B+9C =36

Bu sistemani noma’lumlarni ketma-ket yo‘qotish, ya’ni
Gauss metodi bilan yechamiz:

A+B+C=1 @) @
16A8B+4C =9 (D<= -16-2)| <=
81A+24B +9C =36 1)-81—-(3)
A+B+C=1
8b+12C =7
54B+72C =36
o o A=1-B-C
(2= |-(2)-6+(3)|<=.6B=3 =
® @ 8B+12C =7
1
A=1-B-C A=7
le = le
2 2
12C =7-4=3 Czl
4
Demak,
4 3 2
Py2y =L 0N
4 2 4

T () ——————————————



_n*(n+2n+1) n*(n+1)°
4 4
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Xuddi shu formulaning to‘g‘riligiga matematik induksiya
metodi bilan ham ishonch hosil gilgandik.

Adabiyotlar
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REZYUME

Magolada formulalarni hosil gilishning ba’zi-bir usullari hagida so‘z yuritiladi. Matematik induksiya metodi, noaniq koeffitsientlar metodi hagida

fikr bildiriladi.

PE3IOME

B crathe paccMaTpUBAIOTCSI HEKOTOPBIE METOIBI MONydeHUs! (HOPMyT — TOXKIESCTB H B YACTHOCTH METOJ MAaTEeMAaTHYECKOH MHIYKIMH U METOA He-

omnpeneIéHHBIX KOO (PUITUSHTOB.

SUMMARY

The article deals with some methods of proving the formulas-identities, in particular the method of mathematical induction and the method of un-

known coefficients.

AYLANMA HARAKATDAGI BA’ZI ZARYADLAR TIZIMI MAGNIT
MAYDONI INDUKSIYASINI HISOBLASH

B.Yavidov — fizika-matematika fanlari doktori
B.Kushboyeva, F.Safarboyeva, E.Abdullayev — fizika va astronomiya o ‘qitish metodikasi ta’lim yo ‘nalishi studentlari
Ajiniyoz nomidagi Nukus davlat pedagogika instituti
Tayanch sozlar: zaryadlar aylanma harakati, elektr tok, magnit maydon, masala yechish metodikasi.
KunoueBbie ciioBa: KpYroBO€ ABMIXCHUE 3apA10B, 3H€K"[‘pl/l'-ie(:l<l/ll71 TOK, MArHUTHOC I10JIC, METOANKA PCUICHUA 3ada4.
Key words: circular motion of charges, electric current, magnetic field, methods of solving a task.

Fizikada mexanik harakat, odatda, uch turga ajratiladi:
ilgarilanma harakat, aylanma harakat va tebranma harakat.
Harakatning bunday turlanishi va bo‘linishi fizika fanining
barcha bo‘limlarida kuzatiladi. Issiglik hodisalari, elektromagnit
hodisalar, optik hodisalar va atom va yadro fizikasida ham
strukturaviy zarralarning ilgarilanma, aylanma va tebranma
harakatlarining guvohi bo‘lamiz. Har bir turdagi harakat
kuzatilayotgan hodisaning biror girrasini yoki xossasini keltirib
chigaruvchi omil bo‘lishi mumkin. Masalan, atom yoki
molekulalarning tartibsiz ilgarilanma harakati gazning haroratini
belgilovchi omil, strukturaviy zarralarning kristal panjara
tugunlari atrofida tebranma harakati gattiq jismlarning haroratini
belgilovchi omil, elektronlarning yadro atrofidagi aylanma
harakati atomning orbital mexanik impuls momenti va unga mos
orbital magnit momentini belgilovci omil deb garaladi. Umuman
olganda, mexanik harakat, fizikaning qaysi bo‘limida
garalishidan qgat’iy nazar, biror yangi fenomenni Kkeltirib
chigaradi. Bunga yagqol misol sifatida yuqorida orbital
momentlarning vujudga kelishini yoki bo‘Imasa Yer kurrasining
Quyosh atrofida aylanishi natijasida fasllar almashishi keltirish
mumkin. Fizikaning elektr va magnetizm bo‘limida ham
zaryadlangan zarralar statikasi (elektrostatika) hamda dinamikasi
(elektrodinamika) o‘rganilib, unda harakatdagi zarralar elektr
toki hosil gilishini, elektr tok esa o‘z navbatida magnit maydon
hosil qilishini  o‘rganamiz. Toklar hosil gilgan magnit
maydonining induksiyasi mashhur Bio-Savar-Laplas formulasi

Hig | [dfx F]
o ox

orgali berilishi barcha o‘quv-adabiyotlardan joy olgan
(masalan, [1:205]). SI oflchov birliklar tizimida (1.1) dagi

/1(/10:47r~10_7H/m)- muhit  (vakuum) ning  magnit

dB = 1.1

singdiruvchanligini, 1dl - tok elementini, ¥ - radius-vektorni,
dB - garalayotgan nugtadagi magnit maydoni induksiyasini
anglatadi. (1.1.) formula umumiy bo‘lib, uni ixtiyoriy shakldagi
toklarga yoki harakatlanuvchi zaryadlar tizimiga qo‘llash
mumkin. Xususan, Bio-Savar-Laplas formulasini ilgarilanma,
aylanma va tebranma haralat qilayotgan zaryadlar tizimiga
go‘llash mumkin. (1.1) ni harakatlanuvchi zaryadlar tizimiga
go‘llab, tizimning magnit maydoni induksiyasini topishda,
albatta, tizim xususiyatlarining inobatga olinishi masala
yechilishini ancha osonlashtirishi mumkin. Bunda quyidagi
jihatlarga e’tibor berish lozim:

1.Masalaning necha o ‘Ichamda garalayotgani;

2.Masalada simmetriya mavjud yoki mavjud emasligi;

3.Zaryadlar harakati natijasida hosil bo ‘luvchi
shaklini to ‘g ‘ri aniglash;

toklar
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4.Topilgan tok shakliga mos keluvchi induksiya formulasini
tanlab bilish;

5.Natijaviy magnit maydonni topish uchun superpozitsiya
tamoyilidan foydalana bilish;

6.Hisoblashlarda o ‘zgaruvchilar sohasi yani cheragalrini
to ‘g °ri belgilab olish.

Agar zaryadlar harakati tog‘ri chizigli bo‘lsa, masala bir
o‘lchamda garaladi va ularning ogimi dastasini to‘g‘ri o‘tkazgich
deb hisoblashimiz mumkin. Cheksiz to‘gri tokli o‘tkazgichga
(1.1) ning go‘llanilishi natijasida o‘tkazgichdan R masofada
hosil gilingan induksiya [1:208]

B Yy ’

2zR

bo‘lishini topamiz. Maboda, zaryadlar aylana bo‘yicha
harakatlanayotgan bo‘lsa, ularning oqimi dastasini doiraviy tokli
kontur (tokli halga) deb garashimiz mumkin. Halga markazidan
va halga tekisligiga tik ravishda o‘tuvchi o‘q halga simmetrik
o‘qi hisoblanadi. Simmetriya o‘gida halda markazidan Z
masofada yotuvchi nugtada induksiya [1:209].

(12)

2
Mg IR

? (v %)

formuladan topiladi. (1.2) va (1.3) formulalar standart
formulalar hisoblanadi. Ammo, ba’zi hollarda zaryadlangan
zarralarning aylanma harakati natijasida kelib chiquvchi tok va
ular hosil gilgan magnit maydonini topish zarurati tug‘iladi. Bu
hollarda standart formulalarni  to‘g‘ridan-to‘g‘ri  qo‘llab
bo‘lmaydi. Agar zaryadlar uzluksiz bo‘lsa, u holda oldin harakat
natijasida vujudga keluvchi tok shaklini ham aniglash kerak
bo‘ladi. Mazkur magolaning magsadi bu hollarni anig misollar
yordamida ko‘rib chigish, ba’zi simmetrik ob’yektlarda uzluksiz
tagsimlangan zaryadlarning aylanma harakati natijasida paydo
bo‘luvchi  magnit maydoni induksiyasi ganday topilishini
metodikasini bayon qilishdir. Masalalar “Umumiy fizika
kursi”ning “Elektr va magnetizm” bo‘limiga taallugli va
studentlar tomonidan foydalanadigan o‘quv go‘llanmalardan,
ob’yek sifatida esa disk, sfera va sharlarni tanlab oldik.

1-masala. Radiusi R=20 sm bo‘lgan yupga gahrabo diskda
sirt zichligi o=1 Kl/m®* bo‘lgan elekir zaryad bir tekis
tagsimlangan. Disk havoda, uning markazidan perpendikulyar
ravishda o‘tgan o‘q atrofida w=10 rad/s burchak tezlik bilan
aylanmoqda (1-rasm). Disk markazi O nugtada magnit maydon
induksiyasini toping [2:123].

Yechilishi:  Zaryadlarning aylanma harakati natijasida
doiraviy tok vujudga keladi. Diskda vujudga kelgan doiraviy
tokning hosil gilgan magnit maydoni induksiyasini topish uchun
disk markazidan r masofada joylashgan va eni dr teng bo‘lgan

1.3
; (L3)
R +z




