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AHHOTaumMs. Ym0y Makoja HaTypaJl COHJap Aapakallapuy WUFUHIUCUHU
TONUII Macajacura, SbHU KyWHJIard KYpUHUILAArd MWUFUHIMHA TOIMILTA
OaruIIUTaHTaH:

1 +2X +3" +...+n*,

Ymly wum wMareMaTukaHW YpraHWIIHK OOBIOBUMIIApra-OMPUHYUM  KYpC
Tanadanapura Ba ypTa MakTaOHUHT IOKOpU CHH( YKyBUMJapura MyJDKaJlJlaHTaH.
byHmaili yKyBUWJIApHHM HaTypaJl COHJAp Japakajapy WUFUHAMCUHU TONMII
Macajaacu KU3UKTUPUIIH, TAOUUNAIUD.

Makonaga Harypan COHJAp Japaxainapd WUFUHIUCHUHUHT  aCOCHUM

dbopmynanapu Typiu ucOoTaapu OWIIaH KeITUPHUIITaH.
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Kaaur cy3aap: HaTypanm CcOHap Japaxanapu WUFUHAUCH, MATEMaTHK
UHAYKIHS METOIH, PEKYPPEHT (opMyia, JETEPMUHAHT, XUHJ YCYJIH, IE€OMETPHUK

ycyda, JIroka, [Tudarop xansamu

Summary. 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:

1+ 2% +3% +.. . +nk.

The work is focused on a beginning mathematician-student of the first year and
a student of the upper secondary school. Such a reader can naturally be interested in
the question of 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 of natural numbers, method of mathematical
induction, recurrence formula, determinant, Hindu summation method, geometric

method, Lucas, multiplication table of Pythagoras.

AnHoramusi. Hacrosimass pabora mocBsieHa BOIpoca O CyYMMHPOBaHUU
CTEIEHEH YnCcell HaTypaabHOTO Psijia, T.€. BOMPOCY O HAXOXKJIEHUU CYMMbI BUA!

1“+2% +3% +.. . +nk.

PaGora opueHTHpyeTCs Ha HAUYMHAIOIIETO MaTeMaTUKa-CTyJICHTa TMEPBBIX
KYpCOB M YYEHHMKA CTapIIMX KJIACCOB CpPENHEHM IIKOJBl. Takou 4wuTaresnb
€CTECTBEHHO MOXET 3aMHTEpPECOBATHCS BOMPOCOM O CYMMHMPOBAaHHM CTEIECHEN
YUCeJl HAaTYpPAJIbHOTO PsiJa, MPUMBIKAIOIIMM K HEMOCPEICTBEHHO M3JIaraéMoMy B
IIKOJIAX MaTepualy.

B pabote mpuBomATcs OCHOBHBIE (OPMYJBI HJii CyMM CTEICHEW Yncem
HaTYpaJIbHOTO PsijJia C Pa3IUYHbIMU J10Ka3aTEIbCTBAMM.

KiarwuesBble cj0Ba: CyMMUPOBAaHHUE CTENEHEW HATYPAIbHOTO YKCEN, METOJ

MaTEeMaTUYECKOM MHAYKIHUH, PEKyppeHTHas (opmysia, NETEPMUHAHT, UHIYCCKHIM
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Croco0 CyMMHpPOBAHUSA, reoMeTpudeckuii  crnoco0, Jlroka, Tabimia
ymHoxenus [Tudaropa.

Kupui

Opatma, MaTeMaTUKaHUHT KYTITHHA Macaiajlapy HaTypajl COHJIap Japakaiapu
WUFUHAMCUHY TOMUII MacalacH, SbHU KyHHaru

1“+2+3+...+n*, keN (1)
KYPUHUIIIATH WUFUHIWIAPHA XHCOONaml macaitacu OOFIuKaup. Yoy wuiaa
HaTypajdl COHJAp Japakalapy WAFMHIUCUHU TONHWIN  Macajacu OujiaH
HIyFyJIJIaHAMU3.

Hatypan connapHuHr k —napaxkaind WAFUHIMCUHM S, OpKajau OelruiaimMus,
STBHU

S, =142 +3 4. .+nk.

Hactna® OuwpuHYM, WKKMHYA Ba YYUHYU Jlapaxaid WUFUHAWIAPHU
XUCOOJAIIHKMHT dJIEMEHTAp METOIApUHN KenTupamu3. Keitud aca (1) WAFMHIAHEA
XUCOOJAIIHUHT PEeKyppeHT (opmynacu, sbHH S,, S, , S,, ..., S,, KUMMaTIap
MabjiyM OYyiraH xonga S, HU XucoOnami (GpopMmyiacuHd, Ba IIyHHHrAeK, (1)
WUFUHIMHUHT YMYMHH T€TEPMUHAHT OpKaJIH HPOTACUHU KSITUPUO YNKApPAMM3.

TagkuKOTHUHT MaKcaau. Amanuéraa (1) KYpUHALIIIard HHFUHAWIAD YYyH
Taiiép GopMynanap Mapxys OYiauO, oJaTAa yIaApHUHT TYFPU SKAHJIUTU (KYTHUHYA)
MaTeMaTUK HHAYKIUs ycyiu Ounan ucootinananu (Cabaysuiaes., Mancypos, 1993).
Ky#inna 6u3 Oy kabu TEHTJIMKJIAPHUHT alpUMIIApUHU KEITHUPUO YUKApHUIIT OMIIaH
HIyFyJUIaHAMU3.

TaagkukoT 00beKTH Ba KYJJIAHWITAH METOJIap

Hatypan connap KaTOpyuHUHT JAaCTIa0KU N TACHHUHT Japa)kaiapy WAFUHIUCU

Ba Oy kaOu HWuFuHIWMra o0 KEJIMHYBYM aMalluii Macajiajiap TaIKUKOT OOBEKTH

O0ymu6 xucobmanaau.
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Kyiiuga (1) KypuHUmIgard WHFUHAWHE —XUCOOJNANIHMHT — XUHJJIAp
TOMOHUJAH KalJ KWiIMHraH Ba (ppaniy3 marematuru Jlroka (Lucas) TomoHunan
TAaKOMWJUIAIITUPWITAH UX4aM F€OMETPUK METOAU OaéH KUIMHAIH.

Ym0y METOOHMHT MOXMATH INYyHJAH HMOOpaTKH, COHJIAPHU KBaJpar
MIAKJIMJIATH JKaJBajira »xKounamrupud, Oy COHJIApHU MKKU XWI YCyJAa TypyxJao,
WuFrud YWKWIaTW Ba XOCWI OynraH Oy WKKM HATWKaHu Oup-Ompwura
TEHIVIAIITHPWIAAA. XyIAU LIyHJAAW, Typid NapaXald MUFUHIWAIAD Opacuiaru
axonn6  OormanumuiapHu  xocun  KunuHaau.  Kenrycupma Oy  ycymnHH
YMyMJIAIITHPHIL, KBaIpaT *kKaJABaJIHU KyOUK »aJBas OMJiaH alIMalITUPUIIT MyMKHH.

OJIMHraH HATHIKAJIAP BA YJIAPHMHT TaXJIUJIH
1. JacTnabku N Ta HATYpaJ COHJap MUFMHAMCH. busra gactiabku N Ta

HaTypaJ COHJIap WUFUHANCUHYU TONMUII Macajlacu Kyiuiran 0yiacud. by HuruHanau
S, opkanu 6enrmwiaiimMus. Y xomnaa:

S, =1+2+3+..+(n-2)+(n-1)+n. (1)
By MufunanHM KynmnyBuMiapra HucOaTaH Teckapu TapTudaa €3aMus, sS’bHU

S,=n+(n-1)+(n-2)+..+3+2+1. (2)
(1) Ba (2) upomanapuu xaaMa-xaja KyaMmms:

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

KBagpat kaBc numnaru udoaa n+1 ra TeHr Ba OyHaail KaBciaap coHu N Ta. Jlemak,

(3) uona (n+1)n ra TeHr skan. Exu

S, = (n +21)” Y

2. Jlactaabku N Ta HATypaJ COHJAp KBajJparjapu WuruHaucu. busra
JacTiabKu N Ta HATypall COHJAap KBaJpaTiiapy WUFUHIAUCUHU TOMMII Macaiacu
Kyiwuirad OYJcuH:

?+2°+3 +..+(n-2F +(n-1) +n?.
by iiurunauau S, opkanu Oenrmnaimus. Y xonja:

S, =12+22+3 +...+(n-2f +(n-1)° +n?.
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DnemeHTap anredpa KypCcHIaH MabliyM OYJIraH WKKA XaJ WUFUHIN

KyOMHMHT éiriiMacu GopMyJIacCuHU €3aMu3:
(x+1)° = x* +3x% +3x +1. (1)
IOxopumarn (1) udomaga X ysrapyBumra kerMa-keT 1,2, 3,...,n-1n
KuiMaTIIapHu 6epu0, Kyiuaaruaapra sra 0yiamMms:
2°=1+3-1 +3-1"' +1,
3¥=2%43.22 432" +1,
n®=(n-1)°+3-(n-1f +3-(n-1)+1
(n+1 =n’+3-n*+3-n+1.
by Tenrnukinapuu xannab kyiicak, yuoy

22434+ (n+1)f =1 +2°+ 3+ 40+

+3-(1% +22+...+n?)+3-(L+ 2+...4+n)+n
TEHTJIMK Xocua Oynaau. OcTura Yu3miral XaJulapHiu UX4aMmIamTupuo Ba ymoy S,,
S, Genrmnanuiap KHpUTCaK, y XoJjaa
(n+1)f =1+3S,+3S,+n
dopmynmara osra Oymamus. S, =in(n+1) anMamTupumHEM OaxapuO, Oab3u

coAlajlallITUpUIIIap/ia CYHT, Yoy

n(n+1)2n+1)
S, =—— 27"~
6
dbopmynara sra 6ynamMus.
Macanan, n=10 y4yH

10-11-21

S, = 385.

Jlemak,

124+22+324+4%+5%24+6%+7%2+8%+9%+10%> =385,
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Xocun 6ynran (5) QopmynagaH apudMETHK XapakTepaard ymioy
KU3MKApIM TacAMKHH XOCHI KWJIAMH3. HMXTHEpPUM n  HaTypala CcoHIapia
n(n+1)2n+1) ndpoxaa 6 ra KOJJUKCU3 OVIMHAIH.

3. Jactmabku n Ta HaTypaa coHjaap KyoOuaapu iiuruHaucu. busra

I[aCTJ'Ia6KI/I n Ta HaTypaJl COHJIAp Ky6nap1/1 ﬁI/IFI/IHI[PICHHPI TOIINII MacajlaCu

KYWHIran OYJICHUH:
P+2°+3 4.+ (=2 +(n-1)° +n°.
By iiurunanan S, opkanu Oenrwnaimus. Y xosja:
S, = +2°+3+..+(n-2) +(n-1)’ +n°,
DnemeHTap anredpa KypcuaaH MabiiyMm OViran ymoy dhopmyinaHu €3aMus:
(x+2)" = x* +4x% +6x% + 4x +1. L)
FOkopunaru (1) udongama X Yy3rapyBuumra KeTMa-KeT 1,2 3 ...,n=-1n
KuiiMatiapHu 0epud, Kylugaruiapra sra OyiaMus:
2°=1"+4.1*+6-1*+4-1+1,
3 =2"+4.2246-22+4-2+1,
(n+21)" =n*+4n®+6n° +4n+1.
by Tenrnukinapuu xannab kyimicak, ymoy
2 +3 4 4n' +(n+1) =1+ 2" + 3" +. 40" +
+4- (B +2° 4. 40%)+6- (2 +22 .. +n2)+4-(1+2+...+n)+n
TEHIJIMK XOocui OVmanu. OcTura Yu3mirald XajapHi ux4amiamTapuo Ba ymoy S,,
S,, S, Oenrunanuiap KUPUTCAK, Y X0J1a
(n+1)" =n+1+4S, +6S, +4S,

¢dopmynara sra 6ynamus. Kyitngaru

LU}

2
n(n+1)2n+1)

S, =
2 6
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alIMalITUPUIILUIApHH Oakapu0, 6ab3u coAmaIalITUPUIILIAPIAH CYHT, YOy

o [

2
dbopmyiara sra 6ymaMus.

Arap n(n+1)/2 =S, sKaHWHH HHOOATTA OJICAK,

TEHIJIMKHU XOCHJI KWJIAMU3.

Jlemax, nacTiiabku n Ta HaTypaJl COHJap KyOJapUHUHT HUFUHAUCU 1acTIa0KH
N Ta HaTypaJ COHJIAp MMFUHNCUHUHT KBA/IPATUTa TEHT JKaH.

Kapanran ycynman HaTypajdl COHJAPHUHT TYPTHHYM, OCMIMHYM Ba X.K.
Japa)kany MUFUHIWIApUHY TonuIaa Goiaananum MyMKuH. bupok, Ou3 nry Ousan
TYXTa0, yMyMUl X0JIra, SbHU, KyWH1aru

S, =1"+2“+3+...+4n", keN
WUFUHAWIAPHU XUCOOIIAIl Macajlacura yTaMus.

4. Hatypaa consap aapaxanapu HMFMHAUCMHUHI JeTEPMUHAHT OPKAJIHN
udonacu. Ymoby OaHpna HaTypajdl COHJAp Japakallapd WUFUHIWCHUHU TOTIMIII
MaCaJIACUHUHT YMYMUU XOJIUTA, SbHU KyWUU1aru

S, =1+2“+3“+...4n*, keN (1)
KYPUHUIIIATY HUFUHIWIAPHU XUCOOJIall MacalaCHHUHT OaéHura OaruIuiaHaIu.

(1) xypunMmmard HuFMHIWIApHE XHCoOdam yuyyH HbOTOH OWHOMM
dopmynacugan doiigananamus (G‘aymnazarov, Gaimnazarov, 2014):

(x+1) = x4 CL X  +C2 X+, +CE I +CF x+1. (2)

IOxopumaru (2) wudomama X ysrapyBumra KeTma-ker 1,2, 3,...,n
KuiiMatiapHu 6epud, Kylugarmiapra sra 0yiaMus:

2 =14 Cl 1+ C2 1 4 4GS 1P CF 14D,

FU 2 Gy 2 4G, 2 O 2 Gl 24,
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by Tenrnukimapuau xannab Kymicak, ymoy

2 1 3 (N4 =1 20 3ty

+Cyy - (1k +25 4.+ nk)+ Ciy (1“‘1 + 2T+ nk‘1)+. o+
+le+’11-(12 +22 4+ n2)+Ckk+l~(l+2+...+n)+n
TEeHIJIMK Xocuia OVinaau. OcTura Yu3mwirad XaajJapHu uXx4yamiamTupuo Ba yuoy
Sey Sitr Sepr - -0 S, S, Sp=n

Oenruiainiap KUpUTCak, y Xojaa

(n+1)* =1+C! S +C2,S, , +...+CkIS, +CK .S, + S,
EKn

CLS +C2,S,  +...+CIs, +Ck .S, +S, =(n+1)" -1 3)

dbopmyinara sra 6ynamMus.

(3) popmyna pexypcus Eku pekyppeHT popmyna ne6 aranaau. By dpopmysia
épnamuga O6us, aBBasigan S,, S, S,, .. ., S, ,, S, UMFUHIUIAPHU OWIITaH XOJa,
S, WHFUHIUHU XUCOOIAIMMHU3 MYMKHH.

IOkopunaru (3) pekyppent ¢opmyna Ousra OeBocuta S, WUFUHAWHU

JETEPMHUHAHT OpKaIu udoaanan UMKOHIUHYN Oepaau. ByHuHr yuyH (3) dbopmynanu
K HHHT
k,k-1,k-2,k-3,...,2,1,0
KMMaTJIapu yuyH €3aMu3 Ba ymIOy TeHIJIaManapra sra Oyiamus:
Ci,S, +C2,S,,+C3.S ,+...+CK,S, +S, =(n+1)"" -1,
CiS,, +CS, ,+...+C'S, +S, =(n+1) -1,
CL,S.,+...+C 25, +S,=(n+1)" -1,

(4) cucrema k+1 Ta

Siir Skar Skezs -+ 0 S20 910 S
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HOMabIyMiIH K +1 Ta YM3HWKIM TEHIJIaMajap CHCTEMacHuHH HQoIaiaiu.
UM3KK/IM TECHIIIaMasap cucTeMacH edruMu yuayH Kpamep koumacuaan ¢oiinananuo,

KyHuJaru MyHOCa0aTHH XOCHII KHJIaMH3:

k
(n+l) +1_1 CE‘FI CI?Jrl s CIL(+1
(n#1)-1 ¢t ¢ ... cft
(n+)f*1 0 ciy, ... CcfE 1
n+1?-1 0o 0 ... Ci
2
S — (n+1)-1 0 0 ... 0 1
k C &‘Fl C k2+1 c g+l ... C ll<(+1 1 (5)
0 c ¢ ... cH
0 0 Ci, ...cCck%7 1
0 cs
0 0 1

Masbnymku,

1) arap Kacp cypaTHIard JeTEPMUHAHTHUHI OMPMHYHM YCTYH DJIEMEHTIApHUIa
OXHMPTH YCTYH JJIEMCHTJIAPUHU KYIICaK, y XOJJIa JIETEPMUHAHT Y3 KUWUMATHHU

caKJIaMau;
2) Kacp MaxpaKugard JeTEPMUHAHTHHHI OOII JWaroHajaaH OMp TOMOHJA

Typran Oapya »3JIEMEHTJapu HOJIra TEHT, YHJa JEeTePMUHAHT KUWMaTH OOl
JYaroHaija TypraH 3JIEeMEHTJIap KymaiTMmacura TeHr OViamu. bomr nmaronamma
TypraH 3JE€MEHTIap, MOC paBUIIAa

Ci+1=k+1, C;:k, Cli'_l:k_l’ e C;ZZ, 1

ra Ba yJIapHUHT KyIaUTMAacH 3ca
1-2-3-k-(k+1) = (k +1)

ra TCHI.

Oxupru anmaiTupunuiapaad cyar (5) popMysia ymoy KYpHUHHIITa KeTaiu:

(n+1)k+l Ck2+1 Ck3+l ot leﬂ
(h+1) ¢t c2 ... ¢
s . 1 In+2)" 0o c, ...
S () R
(h+1 0o 0 ... C
h+1) o 0 ... 0

by aca S, WMFUHIMHUHT IETEPMUHAHT OPKAIU U()ONaTaHUIIIIUD.
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MucoJ. S, Hu Xucobnamms. K =2;

(n+1)° C? (n+1f 3
s,2=1|-(n+1)2 c =”T+I1. n+l 2
(n+1) 0 ' 1 0

I[CTCPMI/IHaHTHI/IHF 6I/IpI/IH‘II/I CaTpuaaH UKKHMHYU CAaTPUHHU, UKKHMHYM CaTPpHUAAH

YUYyHYM CaTpUHU aiupaMu3:

n+n 1 0
g M+l O:n_+1_n(n+1) 1‘:n(n+1).n+1 1‘:
P 3 | n 2 3 |1 2
1 0 1
_n0+1) o, 5 g nln+2fen+1)
3!
JleMak,
n(n+1)2n+1)
S,=——"2— =,

3!
5. Hatypaa connap napaskajapu WMFUHIMCHUHUA TONMMIIHUHT XUHA ycyJu. by
oynumMa
S, =1+2+3+...+n*, keN
KYPUHUIIAATH WUFUHIMHA XUCOOIAITHUHT XHUHIJIAp TOMOHUAAH KAl KUJTMHTaH Ba
bpaniy3 marematuru Jlroka (Lucas) TOMOHHMIAaH TaKOMWJUIAIITUPWITAH WXYaM
TEOMETPUK YCYJIHU 0a€H KUJIaMU3.

Kyiinma, 6u3 Qakar kBagpar >kaaBaigaH (doiiganaHud, rOKopu OYimarad
Japakand WHFUHIWIAPHU KeITHPaAMU3.

a). lactnabku N Ta TOK COHJIAp WHFUHAMCHU. N Ta caTp Ba N Ta yCTyHJAaH
Ty3WraH, OupiapjaH uOopaT OynraH KBaapaT XaABaidHu ojamMu3 (1-uusma).
bupnapan un3maza kypcaTwiran tapTudna rypyxJiad, Wnrud unkamus. bupunun
rypyX 1 HHM, UKKUHYH TYpyX 3 HH, SbHHU 2-2—1 HHU, YIHMHUHU TYpyX 5 HU, SHHU
2-3—1 Hu, TYpTUHUK TYpYX [ HU, sSbHU 2 -4 —1 HU, Ba X.K., N unrypyX 2n—1 Hu
oepanu. [lemak, xxaaBangaru 6apua OUpIapHUHT WHFUHIUCH

14+3+5+7+9+...+(2n-1) (1)
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ra TeHr 3kaH. KkkuH4KaH, jxaaBaiaara xap Oup carpaa N ta Oup Ba xap Oup
ycTyHAa N Ta OMp MaBXy[a, yHIA jkKaaBainjard Oapua OWpIapHUHT WUFHHIUCH
N-n=n? Temr.

[lynnait Kuauo, ymoy TEHTJIMKKA ra OYIJITHK:

14+3+5+7+9+..+(2n-1)=n?, (2)

Hemak, 6u3 “/lacTimabku N Ta TOK COHIap HUFUHIUCH N2 ra Tenr 9KaH”’, AeraH
XYyJIOCAaHHU XOCHUJI KUJIAMHU3.

b). JacTnadbku N Ta HATYpajJ COHJAP KBaAPATJIAPUHUHI HUFUHIHCH.
Xyanu oKopuaaru kabu N ta catp Ba N Ta yCTyHJaH TY3WIraH, OMpUHYU CATPU
Ouprnap/aH, UKKUHYY CaTpU MKKUJIApJaH, yUyH4YH caTpH ywiapJaH Ba X.K., uoopar
OyJraH KBaJpaT >KaJBaJIHU ojlaMu3 (2-un3Mma).

M YU TYPYXHUHT YCTYHHUJIArd COHJIAp MMFUHIIUCU XUcoOaitmus. By Hurunan

m-m=m?
ra TEHT.

M YW TypyXHUHT caTpuJlard OXHMPrH COHAAH Tamkapu (0y COH M 4u
TYPYXHUHT YCTYHUJArd COH cudaruaa OJIIMHTA HUFUHAUTA OJIMHTaH) Oapuya
COHJIAPHUHT WMFUHIUCH

1+2+3+..+(m-1)

ra TeHr. Y xoiga M 4u rypyxJjard COHjap HHFUHIUCU

[1+2+3+...+(m-1)]+m? =M+m2 :gmz—%m

ra tedr. JKagBanaa skaMu N Ta TYpyX MaBXyMJIUTUAaH, Oapya rypyxjaard COHiap

WWFUHIMCH KyWuaarura TeHr 0yiaau:

3 1 3 1
5(12+22 +32+...+n2)—5(1+2+3+...+n):ESZ—531. 3)

WNkxynHYM TOMOH/IaH, JKaJIBAIHAHT Xap OWp caTpuaard COHJIap HUFUHIUCH
1+2+3+...+n
ra, KaMu N Can MaB)I(YJIJIPIFI/IIIaH, KaABaJIHUHT 6apqa COHJ'Iap fIHFHHJIPICPI aCa

(L1+2+3+..+n)-n=S-n (4)
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ra TEHIJIUTU KEJIUO YUKaIH.
(3) Ba (4) ndbomanapuu TeHrMAMTHPHG,

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

1
MYHOCa0aTHH XOCHJI KMIaMuU3. S; = M”ZL) DKaHJIUTHU/aH,

_n(n+1)2n+1)

S, 6
HM XOCHJI Kujaamu3s. JleMak,

n(n+1)2n+1)
—

12+224+3%+...+n° =

C). Jacraabkm N Ta HATypaJ COHJAp KYOJaAapHHUHI WHFWHAUCH. By
WAFUHIMHA XOCWJ KWIHII YYyH aBBaJIrd OaHJJla KEITUPWITaH >KaJBajllard
COHJIAQpHM KBajparra ommupamu3. HaTumxkana 3-um3maza TacBHUpJAHTaH KBajJpaT
YKaJIBAIHA XOCUJI KAJIAMHU3.

Kanpangaru coHJIapHU UYM3MAJArujiek KWinO Typyxjaiimus. YHAa M uu
TYPYXHUHT YCTYHHUJIArd COHJIAp HUFUHIUCH

m?-m=m?’
ra tedr. llly m 4um rypyxHUHT caTpuja TypraH JacTiaOKu, (m —1) Ta COHHUHT
WUFUHIINCU KyHH1arura TeHr:
P+2°+3F +..+(m-1f.
Jemak, m yu rypyxjaru 6apya CoHJiap HUFUHIUCH

m3+[12+22+32+...+(m—1)2]:m3+(m_l)rg(zm_l):gm3—%m2+%m_

ra TEHT.
XKansanmarm Oapya COHJAPHUHI WHFMHIMCH TOMMIN YYYH, FOKOpHIAru
upomama m ra 1, 2, 3, ..., N KuiimaTiapHu OepuO, Xocwin OyiraH udogaIapHu

nurn6 ynkamu3. Hatmxkana Kyiinnaru udomara sra 0yinamms:
%(13 +23+33+...+n3)—%(12 +2°+3 +...+n2)+%(1+2+3+...+n):

=g%—%g+%g. (5)
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KanBanga xamu N catp MaBXKyUIMTHIIAH Ba Xap OWUp caTpaard COHiap
WUUFUHINCH
1P+2°+3+...+n°
ra TCHTJIUTHIaH, KaJaBaiaara 6apya COHIap WAFUHIUCH
(12+22+32+...+n2)n:82-n (6)
ra TCHIVIMTY KeJU0 YMKaIu.

(5) Ba (6) upomanapuu TeHrMAIMTHPHG,
4 1 1
583 =(n+§j52 —681

ubonanu xocuws Kuinamus. by ndomana S; Ba S, nmapHu, yJapHHUHT KHKHMaTJIapH

OWJIaH aaMaTHPUO, MabJIyM COAJANAIITUPUIIUIAPAAH CYHT YOy

s, :{n(n +1)}2 (7)

2

E€KU

TEHTJIMKKA dra 0yiamMus.
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XyJsoca

Ym0y um HaTypan COHNap Japakajapy WUFUHANCHHM TOIHUILI MacaJaCUHUHT
YMYMUI X0JIUTA, SbHU KyHU1aru
k k k k
S, =1"+2"+3 +...+n%, keN
KYPUHUIIIATH WUFUHIWIAPHU XUCOOJIall MacaTaCHHUHT OaéHura OaFuIIIaHTaH.
Nmpa OyHpmaih WurvMHAWIApHU XucoOnamra Kynail Oynran ¢opmyna
kypcatmiau. Illlynunrnexk, OyHAail WUFUHAWIAPDHU XUCOOJAUIHUHT HUXYaM

r€OMETPUK yCysiu Oatadcui 6aéH KUIMHIH.
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