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Yw6y makona Hamypaa  coHaap — dapaxcaanapu
luFuHOuUCUHU monuw Macajaacuza, sAsHU Kyliudazu
KVpuHuwodazu UuruHOUuHU monuweaa 6arul1aH2aH:
1942 +3 4. +n"

Yw6y uw mamemamukaHu ypeaHuwHuU 6081084uU1apaa-
bupuH4yu Kypc maJjaabaaapuea 8a ypma MAKmMabHUH2
I0KOpu CuH@ yKysuusaapuea MyaxcannaHzaH. byHdail
JKysuuaapHu Hamypana coHaap dapaxcanapu
UuFuHOuUCUHU ~ mMonuw  Macaaacu  KudukKmupuuwu,
maé6uutidup.

Makonada Hamypasi COH/ap dapadcanapu
liuFuHoucuHuHe  acocull  @opmyaasapu  mypau
ucbomsapu 6UAaH KeAMUpuA2aH.

ABSTRACT: The present paper is devoted to the question of summing the powers of the numbers of a
natural number, i.e. the question of finding the sum of the form:

The work is focused on a beginning mathematician-student of the first year and a student of
a reader can naturally be interested in the question of

the upper secondary school. Such

1425 +3% +.. .+nk.

summing up the degrees of the numbers of a natural number adjacent to the material directly

stated in schools.

The paper given the basic formulas for sums of powers of a natural numbers with various

proofs.

Keywords: summation of powers
recurrence formula, determinant,
multiplication table of Pythagoras.

of natural numbers, method of mathematical induction,
Hindu summation method, geometric method, Lucas,

AHHOTal.lI/Iﬂ: HaCTOHI_L[aH pa60Ta IMMOCBAIEHa BOIpoCca 0 CYMMHUPOBAHUH CTelleHeW 4uces

HaTypPaJbHOTO PAJA, T.e. BOPOCY 0
1+ 2% +3%+.. .+n.

HaX0XJAeHHUH CYMMbI BH/JiA:

Pa6oTa opueHTHUPyeTCA Ha HAUMHAIOLEro MaTeMaTHUKa-CTy/leHTa NepBbIX KYPCOB U yYeHHUKa

CTapIHrX KJIaCCOB cpe,zu-leﬁ ITKOJIBI.
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BOIIPOCOM O CYMMHPOBAHHM CTelleHed 4YucesJl HATYpaJbHOTO psAa, MNPUMBIKAKIIUM K
HernocpeJCTBEHHO U3JlaraeMoMy B IIKOJIaX MaTepuaJy.

B pa6oTe npuBoJATCS OCHOBHbIE GOPMYJIbI [IJIsl CYMM CTeleHel yucesl HaTypaJbHOro psijia C
pa3/IMYHBbIMU JI0Ka3aTeJIbCTBAMU.

Kio4yeBsble c10Ba: CyMMUpOBaHUe CTeNeHel HaTypasIbHOTO YMceJl, METO/i MaTeEMaTUUYECKOU
UHAYKIMY, peKyppeHTHass ¢opmyJia, JeTEPMUHAHT, MHAYCCKUH CNOCO6 CyMMHUpPOBaHHUS,
reoMeTpUYeCcKU# cnocob, JItoka, Tabsuna yMHoeHus [Iudaropa.

KHWPHUI

Opartza, MaTeMaTMKaHUHI KyNTMHA MacajaJlapd HaTypaJ COHJIAp Japaxajaapu
WUFUHAMCUHU TONHMII MacaJjacH, IbHU KyHUAaru

1“+2°+3+...+n, keN (1)

KYPUHULIJArd MUFAHAWJAPHU XMUCOOJIall Macajacu OOFJUKAUp. YOy HIIJa HaTypas
COHJIAp Aapakajapyd MUFUHAUCUHM TONHMII Macajacu OU/IaH WyFylaHaMUs.

HaTtypas consiapHUHT K —1apakaid HUFUHAUCUHU S, OpKaJIu GeJruaaiMu3, SbHU

S, =1+2“+3 +.. .+n",
Jactnab OWpPUHYM, HWKKMHYM Ba YYUHYU Japaxald HNUFUHAWJIAPHUA XUCOOJIAIIHUHT
3JleMeHTap MeTOoJAJlapuHUu KeaTtupamu3. KelWuH 3ca (I) WUFUHJUHU XHUCOOJIAUIHUHT

pekyppeHT dopMmysaacy, IbHU S, S, S,, .., S, KHMMaTIap MabJyM Oy/raH xojaja S, HU
xycobJsail GopMyJslaCUHH, Ba IIYHUHT/IEK, (I) WUFUHAWHUHT YMYMHUH JleTEPMHUHAHT OpKaJu

ndogacuHu KeJTUPUO YUKapaMu3.

AJABUETJ/IAP TAXJIWJIMK BA METOJOJIOTHUA. Amanuérzaa (I) KYypUHULIAru
WUFUHAWIAP YYYH TalWép ¢opmysianap MaBxkyj 6y/a1ub, ofaTAa yJIapHUHT TYFPU 3KaHJWUTH
(kynuH4Ya) MaTeMaTUK HHAYKLHUS YyCyJud OusaH ucooTaaHagu (CabaysanaeB., MaHCypos,
1993).Kyiiupa 6u3 6y Kabu TeHIVIMKJAPHUHI alpUMJIApUHU KeJTUPUO YUMKapull OWJaH
HIyFyJ/IJIaHaMU3.

HaTypasn coHslap KQTOPUHUHT AacT/AabKU N TAaCUHUHT Jlapakajapu MUFUHAWCU Ba Oy Kabu
WUFUHAUTA 0JIMO KeJIMHYBYM aMa/Ini Macajanap TaJKUKOT 00'beKTH O6YIM06 xycobIaHaH.
Kyhupa (I ) KYPUHULIJAard HUFUHAWHU XMCOOJIAIIHUHT XMH/AJap TOMOHU/aH KalJ, KUJIUHTaH

Ba ¢paHny3s Martematuru Jlwoka (Lucas) TOMOHMJAH TaKOMMJUJIAIITUPWIrAaH HUX4aM
reoMeTpUK MeTo/1 6aéH KUIMHA/JH.

Ymoby MeTOJAHUMHI MOXUATH IIyHJaH MOOpATKH, COHJAPHU KBaJpaT IIAKJAMJATH >KaJBajira
YKOMUMALITUPUO, Oy COHJIAPHU UKKU XUJ yCyJiJla TYpyx/aab, HUFu6 YMKUIaU Ba X0CUJ OYJIraH
Oy MKKM HaTHXaHU OUp-OUpUra TeHrJIAlUTHpWIaAU. XyAAW IIyHJAAH, TYpJad Japa)aiu
WAFUHW/IAp OpacUZard aXXoMuo6 OOFJIaHUILJIAPHU XOCWJ KuauHaau. Kearycuzaa 6y ycynHu
YMyMJIAUITUPHLL, KBaApaT »aiBaJIHM KYOHUK »Ka/jBaJl OUJIaH a/iIMallTUPUIL MYMKHH.
HATHUIKAJIAP

1. JlacT1a6Ku N Ta HaTypaJ COHJIap MMFUHAMCH. busra gactiabku N Ta HaTypaJ COHJap
MUFUHAVCUHY TONULI Macajacy KyWU/araH 6yjacuH. by HUFUHAWHU S, OpKa/u 6e/ruaaiMus.
Y xonpa:

S, =1+2+3+..+(n=2)+(n-1)+n. (1)

By HUFUHAMHY KYLIWIyBYKIapra HUc6aTaH TeCKapy TapTHU6/a €3aMu3, SbHU
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S;=n+(n-1)+(n—2)+..+3+2+1. (2)

(1) Ba (2) uponanapuu xanMa-xa/ Kymamus:

28, =[L+n]+[2+(n=2)]+[3+(n-2)]+..+[(n-1)+2]+[n+1]. (3)

KBazpaT KaBc nuugaru udoaa n+1 ra TeHr Ba 6yHAal KaBcaap coHd N Ta. lemak, (3) ndosa

www.in-academy.uz

(n+1)n ra Tenr sxan. Exu
(n+2)n

S = (4)

2. JlacT1abKu N Ta HAaTypaJl COHJIAp KBajApaTt/japy WUFUHAUCH. busra gactnabku N Tta
HaTypaJl COHJIap KBaJipaT/jaapy HUFUHAWCUHU TOMUII Macajacy KyHuarad 6yJICUH:

?+22 43 +..+(n-2f +(n-1) +n?.

By liuruHauHM S, opKaiu 6ejarunaimus. Y xosja:

S,=1"+22+3% +..+(n—2F +(n-1f +n,

JdyieMeHTap ajrebpa KypCcHAaH MabJayM Oy/IraH UKKU XaJi WUFUHAW KYOUHUHT €WHJIMacu
dbopmysacuHU é3aMuU3:

(x+1)° = x* +3x% +3x +1. (1)

IOKopugaru (1) ndonasa X ysrapyBuura ketma-ket 1,2, 3,...,n—-1n KUHAMaTIapHHU
6epub, Kyuuaaruaapra ara 6y/1aMus:

2°=1"+3-1 +3-1' +1,

3P =2%+3.22+3-2"+1,

n®=(n-1f +3-(n-1f +3-(n-1)+1

(n+1 =n°+3-n*+3-n+1.

By TeHTJIMKJIApHU Xa/1/1a0 KYUICaK, Yoy

22+t (n+1)f =1 +2° + 3+ 40+

+3-(12+22+...+n?)+3-(L+2+...4n)+n
TEHIVIMK XOCWJ Gyiagu. OcTUra YMsW/IraH XajJlapHU HMXYaMJAalITAPU6 Ba ywoy S,, S

6eJsiruJalLIap KUPUTCAK, ¥ X0J1/1a
(n+1)° =1+3S,+3S,+n

dopmysnara 3ra  GyaaMus. S, =1 n(n + 1) aJIMAlITHPUIIHK  OGaxkapub,  06ab3u
coAfanalTUPULLIAPAA CYHT, YIIOY

n(n+1)2n+1)
S, = 5

dopmysnara ara 6y1amMmus.
Macasnan, n =10 yuyn

. 10-11-21

S, = 385.

JleMak,
1°+22+3*+4° +5° +6° + 7° +8° +9% +10* = 385.
Xocusn OyiraH (5) dopmynasaH apudpMeTUK XapaKTepAaru yuby KU3UKApPJIU TaCAUKHU
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XOCHJI KWJIaMHM3: UXTUEPUH N HaTypasa COHJapja n(n +1)(2n +1) ndposa 6 ra KOJIJUKCH3
OVJIMHA/U.

3. JacT/iabk;m N Ta HaTypaJ COHJIAp KyOJsilapyu WUFUHAMCU. bu3sra gactiabku N Ta
HaTypaJl COHJIap Ky6siapy HUFUHAMCHHYU TOMHUII Macaslacy KyHHU/IraH OyJICUH:

P22 +3 4+ (-2 +(n-2) +n°

By iuruHuHM S, opKaJsu 6earunaaimMus. Y xonja:

S, =1 +2°+3+..+(n-2 +(n-1° +n’

JdyieMeHTap ajarebpa KypcuJiaH Ma'bjyM Oy/rat yuoy ¢opmysaHu é3aMU3:

(x+1)" = x* +4x% +6x* +4x +1. (1)

IOKopugaru (1) ndonasa X ysrapyBuura ketma-ker 1,2, 3,...,n—-1n KUHAMaT/IapHHU
6epu6, Kyiugaruaapra ara 6yiamMmus:

24 =1"+4.1*+6-12+4-1+1,

3 =2+4.2°+6-22+4-2+1,

(n+1)' =n* +4n® +6n* + 4n +1.

By TeHr/IMK/IapHU Xa/1/1a0 KyLICaK, yioy

2 +3 4 +nt +(n+1) =1+ 2 43 +. 40t +

+4- (1B +2° 4. 40%)+6-(12+22 .. 4n2)+4-(L+ 2+...+n)+n

TEHTJIMK X0CWJ 6¥1aau. OcTura 4MsuiIraH XaJJlapHU Ux4YaMJIallTHUpu6 Ba ymby S;, S,, S
GesrualLIap KUPUTCAK, y X012

(n+1)' =n+1+4S, +6S, +4S,

dopmynara ara 6ys1amus. Kyiiuaaru

s, n(n+1) ’
2
n(n+1)2n+1)
ST

aJIMAlITUPHUILJIAPHU 6axKapu6b, 6ab3U coiiaallTUPHUILIAP/AH CYHT, IOy

s, = [n(n +1)}2

2

dopmysara ara 6y1amMmus.

Arap n(n+1)/2 = S, 3kaHUHHK HHOGATTa OJICAK,

S; = S12

TEHIJIMKHU X0CUJI KUJIaMH3.

JleMak, facT/abku N Ta HAaTypaJs COHJIAp KyOJapUHUHT UMFUHAMCH JJAacT/Ia0KKd N Ta HaTypaJ
COHJIAap UMFUHUCUHUHT KBaJ[paTHUTra TEHT 9KaH.

Kapasran ycynjjaH HaTypaJ COHJAQPHUHI TYPTUHYM, O€lIMHYM Ba X.K. Japakaau
WUFUHWIAPUHU Tonuvuia ¢poWAasaHUIl MYMKUH. BUpPOK, 613 11y 6uUiaH TyxTab, yMyMHUI
X0JITa, SbHU, KyHUaru

S, =14+2+3+...4+n, keN
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WUFUH/WJIAPHU XM COOJIall Macajacura yTaMus.

4. Hatypa/s CcOHJIap Aapa)kajlapd WUFUHAUCUHMHI JAeTEepMHMHAHT opKaau udoaacu.
Y6y 6aHAAa HaTypas COHJAp JAapakajapyd UMFUHAUCUHU TONMII MacaJaCHHUHT YMyMUH
X0JIUTa, IbHU KyUHUJaru

S, =1+2+3+...+n, keN (1)

KYPUHHULIJATY UUFUHAWIAPHU XU CO6J1all MacaJlaCHHUHT 6aéHura 6aFyIlIaHa/iu.

(1) KYPUHHUILJATH HUFUHAWIAPHU XHcobJaml y4yyH HbloToOH 6uUHOMH ¢opMyaacuiaH
doigananamus (G‘aymnazarov, Gaimnazarov, 2014):

(x+2)" =x* 4 CL X+ CE X T+ CEE+Clx+1. (2)

IOKopuaaru (2) udogana X y3rapyBuura kerma-ket 1, 2, 3,...,n KuiMaT/JapHU Gepuo,
KyluJaruaapra ara 6yjaMus:

A R O A G5 L S O/l IS G/ R

=24 Cp 24 CE L 2 L 4GS 224G 24,

(n+2)* =n*t4Cl, - n*+C2, -+, +CE-n*+CF,-n+1.

By TeHr/IMK/IapHU Xa/1/1a0 KyLICaK, yIoy

2 13 (N )t =1t e 2 3

+Cl, - (1" +2 4+ nk)+ Cl.,- (1"’1 + 2+ nk’1)+. o+

+CS - (12 +2% o+ n2)+ Ct, -@+2+..4+n)+n

TEHTJIMK X0CUJ 6ys1aau. OcTUra YM3uJIraH XaiylapHyu UX4aMJIaIITHPUO Ba yLIOY

Sk' Sk—l' Sk—2' ) Szr Sl' So =N

6e/IrMJIallIap KUPUTCAK, y X012

(n+1)"* =1+CL,S, +C2,S, 4 +... +Ci IS, +C S, +S,

KU

CisS +CluS 1 +... +CS, +ClLS + S =(n+1) " -1 (39)

dopmysara ara 6y1amus.

(3) dbopmyna pekypcus kU peKyppeHT popMy.a fieb aTanaau. by dopmyna épgamuzaa 6us,

aBBaJgaH S,, S, S,, ..., S_,, S, WMFUHAWIApPHU OWIraH Xo/4a, S, HUFUHJHUHU
XMCO6JIaLIMMU3 MyMKHH.

IOkopugaru (3) pekyppeHT ¢opMysia 6u3ra 6eBocuTa S, WMFUH/JUHU JleTEPMUHAHT OPKAIU

udoasaml UMKOHUHU 6epajid. ByHUHT yuyH (3) popmynanu K Hunur
k,k-1,k-2,k-3,...,2,1,0

KUHMaTJIap4 YYyH €3aMU3 Ba ylI6y TeHIiaMaJapra ara 6y1amus:
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N

Ci,S, +C2,S,.,+C2.S.,+...+CK.S, +S, =(n+1)"" -1,
ClS, , +C2S, ,+...+C'S, +S, =(n+1) -1,
CL,S ,+...+C/ 25, +S, =(n+1)" -1, @)
CiS,+S, =(n+17 -1,
S, =(n+1)-1

(4) cucrema k+1 Ta
Sy Ser Sear o S0 00 S
HoMabayman K+1 Ta uyusukiauM TeHrsamanap cucreMacMHu udofanaiad. Uu3nkiu

TeHIJIaMaJslap CUCTeMacu ed4uMu Yy4yyH Kpamep KoupgacugadH ¢oHganaHub, Kyuugaru
MyHOCabaTHU XOCUJ KUJIaMU3:

(n+1)k+1_1 CI%+1 C|§+l e Cl|<(+1 1
(n+1)-1 ¢t c2 ... ckt o1
()1 0 ciy, ... Ccf2 1
(n#1*-1 0 0 ... C} 1
S — (411 o o ... 0 1
k C%ﬁ-l Ck2+1 Cl?+1 e Cll<(+1 1 (5)
0 ¢t ¢z ...c o
0 0 Ci, ...cC2 1
o 0 0 ... CI 1
o 0 0 ... 0 1
MabiyMKHy,

1) arap Kacp cypaTUJard AeTepMUHAaHTHUHT OUMPUHYM YCTYH 3JIeMeHTJ/Iapyura OXMpru yCTyH
3JIeMEeHTJIaPUHU KYIICAK, Y X0J/1/1a e TEPMUHAHT Y3 KUMMAaTHUHU CaKJIauJu;

2) Kacp MaxpakuJard JeTEpMUHAHTHUHT 6Ol JyWaroHa/JlaH OMp TOMOHJA TypraH 6apuya
3JIeMeHTJIapyu HoJIra TeHI, yHJa JeTepMHHAHT KUHMaTU O6Oll JuaroHajja TypraH
3JieMeHTJIap KymahTMacura TeHI OyJsazd. boul auaroHanja TypraH 3Je€MeHTJiap, MOC
paBuLIJA

Ci,=k+1,Ci=k,Cl =k-1, ...,C;=2,1

ra Ba yJIapHUHT KyllaluTMacH 3ca

1.2-3-.-k-(k+1)=(k +1)

ra TeHr.
Oxypru aaMalITUpPUILIAPpJAH CYHT (5) dbopmyJia yliby KYpUHHUILITA KeJIaiu:
(h+2)" €& Cl .. Ci 1
(h+1) ¢ ¢ ... ¢t 1
s _ 1 ) 0 cy oL 7L
SR O N
(h+1) o 0 ... C
(h+1) o o0 ... 0
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By aca S, ANFUHAMHUHT leTEPMHUHAHT OpKaIu UdoJaiaHULIUAHUD.

Mucos. S, Hu xuco6aaiimus. K =2;

. (n+1)° C? - (n+1f 3
5,=5|+1f ¢ :TJ:- n+l 2
“|(h+1) O ' 1 0

JleTepMMHAaHTHUHI OWMPHUHYM CaTPUJAH MKKWHYM CAaTPUHH, UKKUHYM CaTpUJaH Y4yHYH
CaTpUHHU aUMpPaMHU3:

n+n 1 0
n+1 n+1 [n(n+1) 1‘ n(n+1) n+1 1‘
s,=""= n 2 o=1"=. - : -
3! 3 n 2 3! 1 2
1 01
_n(n+1) _n(n+1)2n+1)
=2 -(2n+2—1)_T.
JleMak,
n(n+1)2n+1)
SZZT.

3 —gH3MA.

MYXOKAMA

1. Hatypas coHap gapaxkajjapy HMFUHAMCUHY TONMUIIHUHT XUHJ, YCya4. By 6y1uMaa
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S, =1+2"+3*+...4n", keN

KYPUHULIJAr¥ HUFUHAUHU XYMCOOJIAIIHUHT XUH/AJIap TOMOHU/IaH KA/, KUWJIMHTaH Ba ppaHily3
maTtemaTturu Jlroka (Lucas) TOMOHM/JIaH TaKOMWIJIALWITHPUJITAaH UX4YaM T€OMETPHUK YCYJHU
0aéH KujJaMu3.

Kyhuga, 6u3s ¢akaT KBajpaT KajABajajaH ¢olaasaHuOb, HKOpU Oy/aMaraH Japakaiud
WUFUH/WJIAPHU KeJITUPaMU3.

a). lactTia6ku N Ta TOK COHJIAp MMFUHAMCHU. N Ta caTp Ba N Ta yCTyHJAaH Ty3WJraH,
O6upJiapJlaH “bopaT OyJraH KBaJpaT *KaJBajHU osamMu3 (1l-uusma). bupsapHu uusmaza
KypcaTu/rad TapTu6/a rypyxaab, iuru6 ynKamus. Bupunuu rypyx 1 Hu, uKKuHYM rypyx, 3
HH, AbHU 2 -2 —1 Hu, yuunuu rypyx 5 Hu, abuu 2-3—1 HM, TYpTUHYM TypyX [ HU, SbHU
2-4—1 uy, Ba x.k, N 4u rypyx 2N —1 uu 6epazu. Jlemak, »aBanjaru 6apdya 6GUupJapHUHT
WUFUHIMCH

1+3+5+749+..+(2n-1) (1)

ra TeHr 3KaH. UKKMHYHK/aH, )KaJiBasIiary Xap 6up catpja N Ta 6up Ba xap 6up yctyHga N ta

O6Mp MaBXKYy/, YH/a *KaJBaJilard 6apya OUpJapHUHT UUFUHAUCK N - N = n? Tenr.
llynaai KUauo, yuioy TeHIJIMKKa 3ra 6y JUK:
1+3+5+7+9+...+(2n-1)=n’. (2)

Jemak, 6u3 “Jlactiabku N Ta TOK COHJIAp UUFUHMCU n% ra Tenr 3KaH”, eraH XyJ0CaHHU
XOCHUJI KHJIaMU3.

b). lacT/1abKu N Ta HaTypaJi COHJIAP KBaJApaT/JapUHUHI MUFUHAMCH. Xy 11 IOKOpHUAaru
Kabu N Ta caTp Ba N Ta YCTYHAAH TY3WJraH, OUPUHYU caTpu GUpJap/iaH, UKKHUHYM CaTpU
MKKHWJIapJaH, Y4YHUU caTpU y4saap/iaH Ba XK., MbopaT 6y/raH KBaZpar »a/iBaJiHU 0J1aMu3 (2-
yu3Mma).

M YU rypyXHUHT YCTYHUJIATH COHJIAp UUFUHAMCU X1 COoOaliMu3. By HUFUHU

m-m=m?

ra TEHr.

M YU rypyxXHUHT cCaTpU/Aard OXMPry COHJIaH TallKapH (6y COH M 4 rypyXHUHT YCTYHUJAru
COH cudaTu/ia OJIJUHIYM HUFUH/IUTA OJIMHTaH) 6apya COHJIapHUHT HUFUHUCU
1+2+3+...+(m-1)

ra TeHr. Y xoaza M 4u rypyxzarv COHJap UHFUHAUCH
[L+2+3+. . +(Mm-1)]+m?= M+m2 IR
2 2 2
ra Tedr. KazBasija >kamu N Ta rypyx, MaBXyAJUru/iaH, 6apya rypyxJard CoHjaap HMFUHIUCHU
KyWuaarura TeHr 6yiaju:
E(12 +22 4+ 3+ nz)—1(1+2+3+...+ n):ES2 —181. 3)
2 2 2 2
WKKHWHYM TOMOH/IaH, Ka/|BaJIHUHT Xap OUp caTpuJaru CoOHJap UMFUHAUCH
1+2+3+...+n
ra, »kamMu N caTp MaBXyAJUTK/aH, »aJ|BaJIHUHT 6ap4a COHJIap UMFUH/MUCH 3ca
(L+2+3+..4n)-n=S,-n (4)

ra TeHIJIUTHU KeJIu6 YU KaaH.
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(3) Ba (4) udo/jaapHy TEHTJIAIITHPUO,
3-S,=(2n+1)-S,

_ n(n+1)

MyHOCAb6aTHU X0CUJ KAJIaMU3. S1 = =5 JKaHJUTH/aH,

n(n+1)2n+1)
S,=———"-""—"—+

6
HU XO0CUJ KuaaMu3. JleMak,
n(n+1)2n+1

PP +2°+3 +...4+n? =%.

¢). lacT1a6ku N Ta HaTypaJl COHJAP KyOGJIapUHUHI MMFUHAUCHU. By HUFUHIVWHU XO0CUJI
KWJIMII YYYH aBBaJrd 6GaHAJAa KeJTUPW/ITaH kajBajlfiard COHJApHU KBaJpaTra OLIMpaMU3.
HaTtmxapa 3-4M3Mazia TacBUpJIAHTaH KBaApaT »aZiBaJIHU XOCUJI KUJIaMU3.

KazpBangaru coHJlapHM 4YM3MaJaruziek Kuanb rypyxJjaiMuid. YHAA M YU TYpyXHUHT
YCTYHUAAry COHJIap HUFUHAUCU

m?-m=m®

ra Tedr. llly M 4u rypyxHUHT caTpuja TypraH AacTJIaOKH, (m —1) Ta COHHUHT WUFUHAUCU
KyMHUJarura TeHr:

P +2°+3F +..+(m-1y.

JleMak, M 4yu rypyxjaru 6apya coHJiap UUFUHAKCU

m3+[12+22+32+...+(m—1)2]:m3+(m_l)m(zm_l)zﬂm3_1m2+lm_
6 3 2 6
ra TeHr.
KaaBangaru 6apya COHJIAPHUHT WUFUHAMCUA TOMMII Y4YyH, OKopugaru udomaza M ra
1, 2, 3, .., N KuiimaTiapuu 6epub, xocun OyaraH udojasapH¥ HHUFU6 YHKAMU3.

HaTtwxkana Kyugaru udpojara ara 6y1amMus:

g(ls+23+33+...+n3)—%(12+22 +32+...+n2)+%(1+2+3+...+n)=

4 1 1
=583—ESZ+ES]_. (5)

KapBangaxxamu N caTp MaBXy[JUTK/aH Ba Xap OUp caTpAary CoHJap HUFUHUCU
P+2°+3+...+n°

ra TEHIVIMTH/IaH, )a/iBajjaru 6ap4ya COHap MUFUHUCH

(I +2°+32+..+n%h=8,-n (6)

ra TEHIJIUTH KeJIU6 YUKAH.

(5) Ba (6) nudoasapHy TEHIIAIITUPUG,

4 1 1
583 :(n+§j82 —ES]_
ndosanu xocua Kunamus. By udosaga S; Ba S, JapHH, yjapHUHI KMHMaT/iapu GuiiaH

aJIMalITUPHUG6, Ma'bJyM COZla/lalITUPHUILIAPAAH CYHT YOy

T

2
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KU

S, =S’

TEHIJIMKKA 3ra 6y/1aMus.
XYJIOCA

Ywby um HaTypa/J COHJAp JAapakajJapy HWUFUHJWCHHU TONMIUI MacaJlaCUHUHI yMYMHH
X0JIUTa, A'bHU KyHuJaru
S, =1"+2"+3+...+n", keN
KYPUHUILATY HUFUH/WIAPHU XM CO6JIall MacaJaCHHUHT 6aéHura 6aruIlIaHIaH.
Wmpa OyHAal MUFUHAWIAPHM Xuco6Jlalira Kysiad 6yaraH  ¢opMmysa KypcaTU/IAU.
llyHuHraek, 6yHjad HAFUHAWJIAPHU XUMCOOJIAIIHUHI MX4aM TeOMeTpHUK ycyau 6GaTadcu
0aéH KUJIUH/IU.
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