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Keii0ip MmaTeMaTuKaJBIK ecenTepaiH ’KaHAIIA mIemiyi

Makasazia Keseci Macenenep KapacThIpbUIFaH: TOPTIHILI Apexeni TeHICYyIepAiH xKaHalla ey, meHoepai 7-
. o a o o 180cos(90 —a)
re ey >kalbIHA, COS— - COS— :COS— : COS— +...= ————————

TeHAITIHIH Janenneyi, Mebnyc neHTacs
8 16 o

Za.a!Z 2a.a!2
——<(2a)l < ————
7. <)

JJIeNIAeyi, HaTypall CaHIapIblH N-1ii TopeKesIepiH KHUHAKTAY (opMyIachl.

JKaWIIbl, 9pi KBaJpaHT, opi yIOYPHIITH caHAapIbH (HOPMYIIachl, TEHCI3AIrHIH

Kinm ce30ep: TeptiHii napexeni TeHaey, mwenoepai 7-re 6eiy, MeOuyc neHTachl, TEHCI3AIKTI Joesaey.

1. Tepminwi dapediceni menoeynepoiy dcayauia ueutyi

X'+ A + B’ +Dx+ E=0 (1)
Tenaeyi 6epiicid [1] »xoHe oHbIH TYOipuept x, =a, x,=b, x,=c, x,=d OOICBIH, SIFHU
A=a+b+c+d;
B=b+ac+ad+bc+bd+cd;
D =abc+ abd + bed + acd,
E =abcd.
Temenpgerineit Oenrineynep eHriseifik: y, =ab+cd, y,=ac+bd, y,=ad+bc. Tybipaepi y,,y,,),
0O0NaTBIH TEHJICY KypailbIK
V A+ My +Ny+F=0. ()
(2)-mi Tenneyain TyOipaepin (1)-mi Tenaeyain Tyoipaepi (a, b, ¢, d) apKbLiIbl ©pHEKTEHUTIH 00JICaK,
M=ab+ac+ad+bc+bd+cd,
N=(ab+cd)(ac+bd)+(ab+cd)(ad+bc)+(ac+bd)(ad+bc);
F=(ab+cd)(ac+bd)(ad+bc).
Enmi (2)-un texpeyain koadduimentrepin (1)-renaeymiH Kod(pGUIUSHTTEPI apKbLIbl ObLIalIIa
epHekTeyre 6omans: M=B, N=AD-4E, F=A’E-4BE+D.
lonendeyi. M=B exeHairi 1onenaeyi KakeT eTIen .
N=(ab+cd)(ac+bd)+(ab+cd)(ad+bc)+(ac+bd)(ad+bc)=
=(@’bc+b’ac+c’ab)+(Cad+d’ ac+a’cd)+(b ad+a’bd+d ab)+(d’be+cbd+b’cd)=
=abc(a+b+c)+tacd(a+ct+d)+abd(a+b+d)+bcd(b+c+d)=
=abc(A-d)+acd(A-b)+ abd(A-c)+bcd(A-a)=
=Aabc—abcd+Aacd-abcd+Aabd-abcd+Abcd-abed=
=A(abc+acd+abd+bcd)-4abcd,
SIFHU
N=AD-4E.
An F-ti A, B, D, E apkpulbl OpHEKTEY VIIiH &+ +E+d wome bV A EFECE
KOINMYLICTIKTEPiHiH MOHCPIH OChUIAMIIA aHBIKTaybIMbI3 KOKET:
A’=(a+b+c+d)’= a’+b*++d’ +2(ab+ac+ ad+ be+bd+cd);
a’+b++d’ = 47 2B;
D’=(abc+abd+bcd+acd)’ =
=@’V +a’ VY Ed+a’ Ed)+2a’ b ed+2a’ Cbd+ 2 d ab+2b Cad +
+2b°d ac+2a’d’cd;
Y+ PV +d Pd?= D’ 2BE;
F=a’bcd+d’bea+c’abd+b’acd+ (@b’ +d’d” o’ b’ d +b°d’) =
= (@b’ +d’ Cd+a’ b’ A+ d’) =E(A72B)+D” 2BE;
F=A’E-4BE+D’.
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Ocsinaiima, (2) Teaaeynin M, N xxoHe F ko3 UIMEHTTEPiHIH HAKTHI CAaH MOHJICPIH aHBIKTAl aJIJIbIK,
COHIBIKTaH Oy TeHaeyni Kapmano dopmynacklH KojmaHeim, Inemrimid Taba anambid. OHbIH TyOiprepi
Yi»V,,Y, CaHaapbl OonraHAbIFbIH alTKaHOBI3. Ocbluan X;=a, X>=b, X;=c, X,=d apacbiHnarsl OailaHbICTBI

ObLITaiIa jKa3a anaMebl3;
2ab=y, + \/m ;
2ad =y, +\/m ;
2cd =y, —\/m ;
2bc=y, —\/m ;
2ac=y, + \/m ;
2bc=y, —\/m .

Ocsnappat a, b, ¢, d-HbIH HAKTHI MOHJIEPIH €CENTEII IIBIFapyFa 00JIaIbl.

2. lleybepoi 7-ee bony sncativinoa

B

3x

2X
5x

2x

I-cyper

8
Erep x=7 0omnateiH cbi30amarbl ABC yIOyphInbiH cana anaTtelH 00jIcak, Oy MpoOJIeMaHbI

memkeHn Oonmap emik. Ocbl CchI30aHbl MaiganaHa OTBIPBII, 8CO0SX-Cos2x-cos3x =1 OoJaThIHABIFbIHA,
CTroapT TeopeMachl apKblIbl 8x° +4x> —4xF1=0 TeHaeyiH )ka3yra OONATHIHABIFEIHA KOHE OyJI TEHIACYIiH

. . 180 540 _ 0 .
TyOipnepi X, = icosT, X, = icosT, X, = +COST OomaTelHa KO3 JKeTKizyre Oonazpl,

cos’6x+cos’x=1, cos’Sx+cos’2x=1, cos’4x+cos’3x=1, cos6x+2cos’4x=1, 2cos’5x+cosdx=1,

180
2cos’ 6x+cos2x =1, MYHJAFbl X = T .

o  180cos(90—-a)

o o a
3. COSE . cosz- cosg . cosl— e menoizciniy 0anenoeyi

e

2-cyper 3-cyper
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4-cypet 5-cyper

Huamerpi AC=2-re TeH IeHOEpai A HYKTECIH TYpaKThl YCTall, €Ki OarbITTa AYPBIC IIICHOEP JOFachl
Typinae Oiprte-0ipte »kazarteiH Ooncak, Cl, C2, C3, C4, C5, C6, C7 .... Cn HyKTenepi apKbUIbl ©TETiH
KHUCBHIKTHI anap enik, stan AC1=AC2=AC3=AC4=...ACn noramapsl e3apa TeH 6oyaapsr mapt. ACn LAC
0oJIFaH Jxariaiifia Jora Ty3yre aitHamabl.

KuCBIKTBIH 0aCcThl KACHETI: Ke3 KEJII'eH HYKTECIH A HYKTECIMEH KOCY apKbUIbI TiK OYPBILITHI YIIOYPHIIII
caJilaThIH 00JICaK, OHBIH YIIIHII TOOECI /Ie OChI KUCHIKTHIH OOMBIHIA XKaTap eIi.

ByJ1 KHCBIKTBI IMaMeTpi 2-re TeH, JKacaylIbIChl Oip TY3y/le JKaTaThIH IIEKCi3 KON KOHYCTap IbIH jKa30ackl
Jen Te KapacTeipyra Oomnanbl. «bebek» kucbikTel — Kapaumoiina, [{uknoiiga, ApxuMmen cimpaibIapbIMeH
SKIHIII JIOpeKeNi KUCHIK ChI3BIKTAp KAaTapblHA XKaTaJIbl. BYJT KUCBIK apKbUIbI KONITETeH TCOPUSUIIBIK eCerTep/Ii
IIBIFapyFa MYMKIHJIIK aiaMbi3. MBICabl,

90 90 90 2 30 30 30 30 3
COS— *COS— : COS— - COS— ... =—; COS——*COS— * COS— :COS— ... =—.
2 4 8 16 T 2 4 8 16 T

4. Mebuyc nenmacwt sHcailvl

i
«KBaHT» XypHAmbIHAA [2] dU3HKa-MaTeMaTHKa FBUTBIMIAPBIHBIH TOKTOPHI J|.DyKCTHIH ESXS\/E

TEHCI3IITH oJIeIereH MaKajlachl JkKapusulaHraH 0o0aTbiH. MyHIarbl A — €Hi 1-re TeH JICHTaHbIH MYMKIiH
00JaThIH €H KbICKA Y3BIHJBIFEL. ABTOp OYJI €HOCTIH COM Ke3/IeTi MaTeMaTHKAIBIK IpoOieMaapIbiH OipeyiHe
KOCKaH YJieCciM Jel caHaFaH »OHE A-HbIH MOHIH OygaH opl HakKThUIal TYCYOIH MYMKIHIICIH JKOKKa
nipIFaprad. Al MeH A =+/3 -ke TeH ekeHpirin JIONIEIJICTI, ChI30ATaphIMABI KYPHAIFa KOMAAAbIM. bipak
JKayar anMabIM.

Ilanenoeyi. A\B1A,B; eHi 1-re TeH neHTa O0schiH (2-cyp.) AjA, TMaroHaliH KYpri3eiik, OHbl TEH TOPT
Oemikke Oemeitik (O, K, T wnykrenepi apkputbl). K xoHe T mnykrenepinen MN xone EF
NepHeHauKyIapaapbid cagablk Ta, M, N, E, F nykrenepin anbikraiibik. Jlentansl ocel MN xoHe EF
CBI3BIKTApBI apKbUIbI OYKTEHiK (3-Cyp.) ICHTaHBIH aprbl XKak OeTi OosFaH Aenik. AnbiaraH ¢urypansl BB,
CBI3BIFBI aPKBLIBI Tarbl Jla OYKTeHik (4-cyp.). Erep neHTaHbIH Y3BIHIBIFBIH KilllipelTe Oepcek, 4-cyperreri
NE nyxrenepiniyg apacsl a3as 6epep eni.

Mynbl N MeH E HykTenepi e3apa TYHICKEHIIE jKalracTbipa Oepyre Oojap emi Je, OJaH 9pi MYMKIiH

6oamac exi. N skone E HykTenepiHiy OeTTecynepiHe colkec KeJCTiH JICHTaHbIH €H KbICKA Y3bIHIBIFEl A = NE)
0O0JIaTHIH/IBIFBIHA KO3 KETKI3eMi3.

5. Opi keadpanm, api yubYpoluimol CaHOapObIY HOPMYIACHL

5. (1+J§)" —(1—\/5)" i (17+12J§)" —(17—2ﬁ)" ) |
32 32

Byn na «KBanT» sxypHanbiHa xidepred ecebiMHiH Oipeyi 6omaTeiH. onenaeyin KenTipyimMai CypamnTsl.
dopmyiia apKbLIbI

S =L §,=36; S§,=1225; §,=41616
SKCHJIITIH ecenTey KUbIH eMec.
1.2 . 49.
l=—, 36=2=62, 1225=ﬂ=352, 41616 =
2 2 2
TommbLIaybIMBI3BIH AYPHICTHIFBIH JONICIICY KEpPEK.

288-289 o042 .
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YayaGbl: /2 caHblH KONMailibl GOIIIEKTep apKbLIbI Ka3aThIH OOJICAK: 1,§,z,£,ﬂ,%,... KaTapbIH
251229 70
ajnap elikK.
Ochnl OeJIIeKTepiH albIMbIH Oip O6Jiek OeIiMIH KaTapiap peTiHae KapacThIpanbiK
U=1,3,7,17,41,99, ..., V' =1,2,5,12,29,70 ...

1-111i KaTapbIH /-1 MYIIeC] YIIiH
n—1 n—1
bR

2-111i KaTapplH #-1111 MYIIEC] YIIiH
n—1 n—1
(14)2) -(1-V2)
n 2 \/_
dopMmynanapelH kazyra OONATHIHIBIFBIHA Haszap aynxapamels. A4, U j .Vn2 -TBIH YUIOYPBIIITBI  CaH
00JIaTBIHABIFBIH JIONEIACYAIH KUBIHABIFBI JKOK. COHABIKTaH (opMyaaMbl3 akukar. Cojil CHIKTBI K€3 KEJIreH

Na® +1 Typinjeri canap yulid Konaiiyisl GesmeKTep KaTapbiH ska3zyFa 00majibl.

19 117 721 . . .
Meicansl, 1,3,— . KaTapblHbIH MOHI1 \/E CaHBIH MEIUTiHIIe XybIKTal O6epeni. MyHBIH Ke3

637 228"
KeJIreH MYIIECiH

(3Jm/1o)"_1 +(3—\/10)"'1
Sn = n—1 n—1
(3+\/1o) —(3—\/10)

9 38 161 682 2889
6 N R R . >5- . B
dbopMmynacel apKbUIBI aHBIKTayFa OOJIAIIBI 217772 395 1292 K€ yMThulaabl. byn

Nm

KaTap/bIH Ke3 KeJTeH 7-111 MYIIECi YIIiH
n—1 n—1
(5] (a5
Sn = n—1 -l
(2 +/5 ) - (2 5 )
(dopmynaceiH xazyra 6onaapl. ToxipuOenik ecentep yuia 0yi1 GpopMynansl xKeHiaeTyre 6oaaasl. Mpicaibl,

4
(2 ~J5 ) =2% 325 +120-405+5% Ocu KIKTEITYIIH J5 -Teplli ecemke anMail, Tak OpbIHIapIa

TYpaThblH MYIIEICPIHIH KOCBIHIBICHIH JKYII OpBbIHIApAa TYpaTblH MYyIIEACpiHiH KAThIHACBIH Tarlcak,
2° +120+5" 161
32+40 72

22u‘a!2 | 22u'a!2

T <(2a)!< T

KETKUIIKTI Oonajsl, sFHU S =

6. mencizoiein 0anendey

Mgicanra,
16!=8"2%.3.5.7-9.11-13-15,
2%.4%.6%-8-10%-12%-14* - 16°

1) (3-5-7-9-11-13-15)° >2-4-6-8-10-12-14-16 = T :

ATHU
8.81
3-5-7-9-11-13-15>ﬁ;
28
216 8'

28

16! >

. 22a . a!Z
Kes kenreH a caHsl yIiiH (Za)! >T OPBIHIAJIA/IBL.
a
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2) (3-5-7-9-11-13-15-17)" <4*-8*-122-15-3-6* - 107 - 14* =
2 2 2 2 2 2 2 2
2°-16
2°.81.2416
2:16

3.5<4-.16 6omrangeikTad, 3-5-7-9-11-13-15<

2a 2

. -al
Ke3 kenreH a caHsl yIiiH (Za)! < NG OPBIHIAJIa/IBI.
a

7. Hamypan candapoviy n-uii 0apesicenepin HCUHAKmay hopmyaacol
k
D =142+ +i" =k
i=1

ii1:11+21+ st KD,
T

S7op 2 e g o KEDRERD,
> . ,
SE a2 +i3=[—k(k”)T

> :

dopMynamapeIMEeH OKyIIbUIap aaredpa OKYJIBIKTaphl apKbUIBl MEKTEN KaOBIpFachIHIA TaHbICAmbl. JKaMima
Kamm (1385-1435) 6ukBampaT caHmapapH

d 6k +15k* +10k> —k

dit=1' 42+ it =

i1 30
¢dopmynaceiH Taraiibinaaran. MOn on-Xaiicamra Oyn ¢opmyna Kammpen Oypwin Oenrini Gosran. OHBIH

(dbopmynacel
Y LIeN PR !
;z _k(5+5j(k 2){(k+1)k 3}.

Conpaii-ak [3] omebuerte MaremaTtukTephiH Oyl ¢dopmynansl Taly >KOHIHIET! TaJMbIHBICTAPBIHBIH

k k
Zi” MCH asgKTaJIFaHIObIFbI, >KaJIIIbI Typz[eri ZiN JKUHAKTay (bOpMYJ'IaCBIHBIH oIl TaFaﬁBIHHaHMaFaHHBIFLI
i=1 i=1
anTeUIaael. MeH MbIHaIal 3aHIBUIBIKTAPABI AHBIKTAIBIM:
k 3k(k—1) k(k—=1)(k-2
I LGN (k-2).
2 3

ikt 7k(1;—1) . 6k(k—13)(k—2) N k(k—l)(k4—2)(k—3);

i=1

. Sk Sk Skl Sy k!
—k : .
20 =k 2(k-2)1 3(k—3)1 4(k—-a) " (k—(N+D)-(N+1)

®dopmynaHbiH K03OPHUIUEHTIH aHBIKTAUTHIH KECTE:

0 1

1 1 1

2 1 3 1

3 1 7 6 1

4 1 15 25 10 1

5 1 31 90 65 15 1

6 1 63 301 350 140 21 1

7 1 127 966 1701 1050 266 28 1

8 1 255 3025 7770 6951 2646 462 36 1

9 1 511 9330 34105 42525 22827 5880 750 45
1 2 3 4 5 6 7 8 9 10
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Kecrenin >xacaiy TopTioi.

Bipinin karap OipiaikTepaeH Typajsl opOip KejaeHeH »oJaarel cannap 1 mudpimeH OacTaisli, 1-MeH
asgKTaJabl.

Kecrteneri ke3 kenreH caH ©3i TypraH KaTapJIblH HOMEPIMEH ©3iHiH YCTIHJer1 cCaHHBIH KeOeHTiHmiciHe,
COJI JKaK MBIFBIHIAFE] CAHHBIH KOCHIHABICHIHA TEH.

Meicansr: 90 yiriHII KaTapaa TYP, OHBIH YCTiHAEr caH 25, coil jkaK MbIFbIHAarel caH 15. COHIBIKTaH
90=3-25+15, 7770=4-1701+996 Tt.c.c. HakTel MbIcangap apKbpUIbl KECTCHI MAaiifajaHy >KOJIbIH

KepceTeHik.

4 . . . . . . .
Zi3=4+7 43 6432 432 00
Pt 2 3

5 . . . . . . .
Zi3=5+7 54,643 5432 ¢
: 2 3 4

iigzlﬁ SUIK!  9330k!  34105k! 42525k! 22827k! S88OK!
= 2(k-2)! 3(k-3)! 4(k-4)! 5(k-5)! 6(k—6)! 7(k-7)!

N 750k! N 45k! N k!
8(k—8)! 9(k—9)! IO(k—IO)!'
3 11-3! -3!
k =3 0GoiceIH, COHIA Zi9=3+ >11-3 +9330 3 =20196.
i=1

2(3—2)! 3(3—3)!
Ocer  ecebimai 1990 xbiiel  «KBaHT» KypHalblHa KojjaraH eniM. Omapaan  (QopMyliaHbIH
KO3 (UIMEHTTEPIH KECTEeCi3 aHBIKTAyMBIH JOJBIH KapacThIPHIHBI3 JICTCH Xayan Keiai. TeMeHIe OChI
(dopMynaneiH KO3 OUIMEHTTEPIH KECTeHI NainanaHOai, aHBIKTAYJbIH JKOJBIH KENTIpPill OTHIPMBIH.

k
Kenripren mpicangapaan ¢opMmynanslH Ko3(pPHUIUEHTTEPiHIH OHBIH ZiN JIopeke KepceTKilTepiHe raHa
i=1

KATBICTBI ©3Tepill OTHIPATHIHABIFBIH OaliKaiMBbI3.
10 20
Meicansl, Zié JKOHE Zi6 (dopMmynanapelHbIH colikec K03(h(duIHEeHTTepl ©3apa TeH, arHu: S;=1,
i=1

i=1
S,=63, S;=301, S;=350, Ss=140, S¢=21, S;=1. byn canmapabl KecTeHi KojaaHOai, MbIHA TYPIE aHBIKTai

k
aJaMebI3; Zi6 -HBbIH K03 punmentrepi

i=1

S, =1
6

S2=21'1=63;
6

S3=3 1—63:301;
46;1 63

S, = ——-301=350;
312!
6

5, =21 83 301 350140,
41 31 2!
6_

5,281 63 301 350 40 o
50 41 31 21

k
YKAIITBI TYpAe ZiN -HiH K03 QUIMEHTI YIIiH
i=1
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4V -1 s,

N T TR
SZSN_l_i_i_

o4 31 21 Y
g-m-l 8 8

m-1°*

" (m=-1) (m=2)! (m-3)!
8. x° -y  =ut +Vv =m’ + n° menoeyi

Ocsl TeHaeyai OYTiH caHgap apKbUIbI Ieinyre 6ojaapl. JKayaOnr:
x=d* (a® +b° y+c’ (e* +f7);
v=d® (a’+b° )-c* (&’ +f);

y =2cd (ae £ bf);
u=2cd (aexdf);
m=2 (d*ab+c’ef);
n=d’ (a’ —=b> )+’ (e’ -f°).
lonenoeyi.
272+ 1 = 62264 + 20449 = (4> + 25%)%(256” + 409%) = (27 * 5 + 1)*(27 * 52347 +1);
2'9=30% * 71 + 2% + 409;
62264 =30 * 71 — 2* * 409;
20449 = 5% * 409 — 12 * 71;
52347 + 5 =27 *409;
20449 = (72 + 71);
1=(72—171)".

Bbyn colikecnieymrimik 71 caHbIHBIH €ki OYTiH CaHBIHBIH KBaIpaTbIHBIH KOCBIHABICHI 0OoJa
aJIMalTBIHBIFBIHAH KOPIHII TYP.
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E.T.)Konaeioexos

0] PC€HICHUAX HEKOTOPLIX MATEMATHYCCKHUX 3a1a4

B crartee PAaCCMOTPEHBI CICAYIOMIUE 3aJa4r: HEKOTOPLIC METOAbI PCHICHHA YPAaBHCHUSA YETBEPTOrO MOPAJKa,

o a a o 180co0s(90 — o)
0 JISTMMOCTH OKPY)KHOCTH Ha 7, IOKa3aTeNIbCTBA YPABHEHHsI COS— - COS— - COS— - cosl— am———
oL
o menre Mebuyca, 0 ¢opMmyie KBaApaHTa ¥ TPEYrOJIBHOTO HYHCIA, J[OKA3aTeNbCTBA HEPABEHCTBA
22a'a'2 Za'a|2
—<(2a)!< — , opMyna CyMMBI n-CTENIEHN HATYPaJIbHOTO YHCIIA.
2a V2a
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E.T.Zholdybekov

On solutions of some mathematical problems

This article describes the following tasks: some methods for solving equations of the fourth order, the

180 0-—
divisibility of the circle 7, the proof of the equation, COS%'COS%'COS%'COS%'...:M, a
o

Za_a|2 22a _a!Z

2\/5' <(2a)< o’

Mobius strip, a formula quadrant and triangular number, proof of inequality

formula amount n-degree integer.
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