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IMEHBEP MEH JIOHI EJIEKKE BAILTAHBICTBI KYP/EJI 
ECENTEPIIH BEPLTY TOCLTIEPI JKOHE O.JIAP/bBI HIENTY 

ZKOJIIAPBI 

Afluarna. Makana, 3JIEMEHTap TeOMETpHA MAasMYHBIHIAFbl MAaHBI3IbI 

Macenerep  OOJBII TAaOBUIATEIH IIHOEp MeH IOHTelIeKKe JKoHe Olapra 
GallTaHBICTBI KYpJIeli ecelTepli IIeNly KOJMTapelHAa apHamFaH. JKammer Gyt 
OGarpITTarsl Kyplenli ecenTep, Oip IIeHOep eKiHIII mIeHOepIiH imriHme 
GoIFaHIaFbI(MYHBIH 631 eKi TypiIi G0JIBII Keleli), el meHbepIiH 6ip FaHa opTak 
HYKTeci GomFaHIarb(Oy KarqailIblH Ma eki Typi 6ap), eki ImeHOepIiH eki 
HYKTelle KIUTBICYbl JKOHe eKi IIeHGeplMiH opTak HykTeci GomMaiiTeiH 
JKaFJaii1apIe KaMTiiel. OCk JKaFJailmapIsiH apOipeyl YIIiH KypZeri ecenTepai 

Ienry KOMNaphl TaldkelmaHamel. Com  CHAKTEI, MaKalzajza Oacka 1a 
urypanapasiH nreHbepre imTeil KoHe CHIPTTAIl CBI3BUIYHI OOITBIHIA 1a KypaeTi 
ecenTep KaMTBUIFaH. Makasa, MaTeMaTHKAHEI OKBITY dIicTeMeci calachIHBIH 
MaMaHIapEIHA, MyFaTiMIepre, JOKTOPAHTTap MeH MarHCTPaHTTapFa apHaIFaH. 

Tyiiin ce3nep: IllenOep, neHremnek, KaHaMa, KIIOMIEL, X0pIa, IeHOepIIH 
Y3BIHIBIFBI, ZIQHTeHeKTiH ayaaHbl, KaHaMaHBIH Kacue'rrepi. KHIOUIBIHBIH 

KacHeTTepi, XOpIaHbIH KacHeTTepi, IIeHOepIep/IiH OpHATACYEI. 

sk 

Annotation. The article is devoted to circles and circles, which are 

important issues in the content of elementary geometry, and ways to solve 
complex problems related to them. In general, difficult problems in this area 
include cases where one circle is inside another circle (these are two different 

things), when two circles have only one common point (there are two types of 
cases), when two circles intersect at two points and two circles do not have a 

common point. For each of these cases, solutions to difficult problems are 
discussed. The article also contains difficult tasks of drawing other shapes inside 

and outside the circle. The article is intended for specialists in the field of 
mathematics teaching methods, teachers, doctoral students and undergraduates. 

Keywords: problem, difficult problem, circle, tangent. intersecting, chord, 
circumference, area of a circle, tangent properties, intersecting properties, chord 
properties, arrangement of circles. 

sk 
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Annoranns. CTaThd MOCBANIEHa KpPyraM I OKPY/KHOCTAM, KOTOpBIe 
ABNIAIOTCA BaKHBIMII BOIPOCAMH COJEP/KAHIA 3IeMEHTapHOIl reoMeTpmil, I 
croco6aM pellleHIIs CBA3aHHBIX C HIIMII CIIOKHBIX 3a1ad. B IIeToM. K CI0KHBIM 
3ajauaM B 3Toil 00IacTH OTHOCATCA CIydal, KOIJa OJHa OKPYXKHOCTh 
HAXOJHUTCA BHYTPH JIPYTOil OKPYKHOCTH (3TO JBe pasHbIe BEIIN), KOTJa jBe 

OKDY/KHOCTH HMEIOT TOIBKO OIHY OOIIyI TOUKY (ecTh JBa THIIA CIydaes), 
KOTJIa JIBe OKPY/KHOCTIH IIepeceKaroTcs B JBYX TOUKAX H JBe OKPY/KHOCTH He 
HMeoT obmeil Toukir. [ KakIoro H3 3THX CIydaeB 0OCYKIAIOTCS pelleHHs 
CITOKHBIX IpoOieM. B cTaThe Takuke collepikaTcs CTOKHBIE 3aaull PHCOBAHILT 

apyrux GuUryp BHyTpH I BHe Kpyra. CTaThs IpeIHA3HAYEHA /UL CIEUHATICTOB 
B obOmact METOIAHKI oquemm MaTeMaTHke, npeno:a};a'[e:lefi, JOKTOPAaHTOB 1 

MarucTPaHTOB. 
KaroueBble ca0Ba: 3amada, CIOKHAg 3a1ada, KPYT, OKpPYKHOCTB, 

KacaTelqbHad, IepeceKalllasg, XopAa, IHHA OKPYKHOCTH, IUIOIadb 
OKpPY/KHOCTIH, CBOIICTBa KacaTelbHOIl, CBOIICTBa IepeceKalomleil, CBOICTBa 

XOP/IBI, PACHOJIOKeHIIe OKPYXHOCTel. 

sekeok 

JKammer MaTeMaTHKaza HeMece OHETH Oip camackl reoMeTpIsiIa meHOep 
MeH IeHreleK YFBIMIAphl JKoHe ONapFa OailmaHbICTEI NailbIMIayTap MeH 
TYKBIDEIMIAp e3iHme OGip omem meyre Gomamel. Kymmemikri ewmipme 
KOJIAHBITATEIH 3P TYPT TYPMBICTHIK TeXHIKalTap[aH OacTam TeK KaHa €3 
caTacHIHBIH MaMaHIaphIHa FaHa OelIrili KelTereH TeXHIIKATBIK Maceeaep Okl 
meHOep MeH JIeHrejlekKe OailTaHBICTEI TeOPHATAp HeTi3iHIe ©3 MIelriMIepiH 
Tayblll KaTaiel. TinTi apba JOHFATAFBIH Oiinam TaOy jKoHe OHBI KYHIENIKTI 
TIPIILTIKTe KONMJaHa OacTay, KOFaM JaMyblHa TBIH CepIiH Oepii, OHBI 
sKeJIeIIeTTl, ’kaHa KbIpFa mbFapel. [lenbep MeH JI6HreIeKTIH YKCACTBIFBI MeH 
alfBIPMANIBITBIEF B KAl afiTy, Kalme! oHail Macene emec. OHBIH GacThl cebebi, 
JIeHTeTIeKTIH ITeKapachl meHOep. J[oHrenek 6ap kepie OHBIH IIeKapackl Oap. 
A, o7 nereniMi3 meHOep. by (urypanapIsIH YKCaCTBIFEL, OTapIblH eKeyi e 
JKa3BIKTBIKTAFbl (UTypanap jkoHe eKeyiHIiH Je paQiycTaphl MeH JHaMeTpraepi 
Gap. Cou CHAKTBI OJTapIbIH AflbIPMANIBIIBIKTAPBT J1a KOK eMec. 

Auaiina, sKaumsr 6U1iM GepeTiH opTa MEeKTeIl TeOMeTpPIs Ma3MYHBIH/IA OCEI 
durypamapra GailIaHBICTBI eCelTep 6Te a3 KSHEe COJ a3 eCeNTiH 31 OCHI 
¢urypamapra  KaTBICTHl  KapamailbiM — Macelelepli IBICEIKTayMeH FaHa 
mekTeneni. byn skarnail, skammer OuTiM GepeTiH opTa MeKTell TyleKTepiHne 
aTalFaH Maceslenep JKailIbl TepeH OLTIKTLTIK KaJBINTACHAITHIHBIH KOPCETiI 

otep[2,9]. 
by ¢urypamapra Gaii1aHbICTEI KypZeli ecenTepi IIeIy YIIH, Gi3miK 

JKeHe 0acKa FamBIMIApIBIH 3epTTeyilepi OGOiibIHINA YII Macele ecKepity 

xepex[1,2,6,7,8,9]. 
bipinmineH, Oy GpuUrypanapIsH 31eMeHTTepi JKaHe 0J1apIblH aHBIKTaMalapbl; 
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ExiHmiznen, 6y1 Gurypazap/IsH 3meMeHTTepiHiH KacHeTTepi; 
YmiHImieH, eRGepIep/IiH OpHATACYH Kaillbl Oec jKaFail. 

1. Exi meHOepIiH LeHTPIAaphIHBIH apaKAIIBIKTBIFE Sr. BipiHmi meHGepin 
PAIIIYCHI I, eKIHIII IIeHOepIiH paaychl 7r. YIKeH IIeHOepIiH XOpaackl Killi 
menOep/i KaHAN eTell kaHe 1:6 KaTsIHachIHIa OemiHemi. OCEI XOpIAaHBIH 
Y3BIHIBIFBIH TaOBIHE3 (1 — cypeT). 

1-cyper 

Ecenrtid mapthr GoiibIHIIa GeplireH Macenenepi Ka3bill aTaMbl3: 

0.D = 0,C =7r 
0,F = 
0,0, =51 
FD:FC = 1:6 
CD =? 
Lleuyi: 

1) FD + FC = x + 6x = 7x (3KaJIbl XOpIaHbIH ¥3m-l,:n>rrsl) 

2) 0,CD — tenbyitipai ymbypsiw, CG = GD = — = 3,5x(CD XopaaHsIH 

JKapTHICHT) 

0,GD ymoypEImIbIHa MH(arop TeopeMachlH KOTIaHATBIH 6oncal< 

0,G =,/0,D? — GD? = |49r? — 

3) GF=CF-CG=6x—2=% 
4) 0,A=GF = 2,5x 

0,A=0,6-GA=7 /rz—%z—r 

5) A0,A0; yubypsiwbiHaa [Tndarop TeopemacbiH Ko1JaHaTbiH 60/ICaK: 

01022 = 0,A% + 01A2 TanKaH MaHIepIH OPHBIHA KOATHIH GolIcaK: 

252 = 25 4 49 (2 —;)—14r/r2——+r2 
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14r [r? 

x 196r? (r? =) = 6257 — 3002777 + 36x* 
36x* —251x2r2 + 429r* =0  Ocwl TemJeyli JUCKPHMITHAHTIIEH 

Imermin, Tybipepin 6oxcak: 

25r2 — 6x? (2512 — 6x2 = 0) 

X = ‘/?T - Xy # 

\Tr 6y TyGipi coiikec kenmeiai, ce6e6i CD <2+7r —  7* 

T8 q4r 0 
x; =3r ocbigan  CD = 7V/3r 

JKaya6ei: CD = 7+/3r 

2. IllenGepre AB xaene AC eki xopza xyprisinren, AB = 2em, AC = lem, < 
CAB = 120°. CAB Gypsinmibii KaK eKire Geiin TypFaH XOpIaHBIH Y3BIHIBIFIH 
TaOBIHEI3 (2 — cypeT). 

2 cyper 

Ecenrid mapThr GoiibiHIIa OeplIreH HapceaepIi Ka3bll alaMbI3; 

AB =2, AC=1, <CAB=120", AD=? 
Illeutyi: 

Kerteci oratap/is! Taybin anamsis: 
UCD =U DB 

= 60" Ocbiran opaii Ke/eci Kecinainepi apinnen Gearinen anampia: 
AD=y, CD=DB=x 
AACD — KocuHycTap TeopeMachl GoiiblHIIa: X2 

=AC?+y?—2+AC+y+*cos60°=1+y>—y 
AABD — xocuHycTap TeopeMachbl GoiibiHua: x? 

=AB?+y? -2+ AB +y * cos60" =4 +y? — 2y 
OcEl ekl TeHIIKTIH COM JKaFbl Oipieil OONMFAHIBIKTaH, OH JKaFbl Ja Olpreil 
Gomamer: 
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1+y’—y=4+y>—2y 
TeHrzeyi menreTiH 607IcaK, Keleci MAHIII alTaMbI3: 
y =3 ocbigad AD = 3 Gonazsl. 
JKavaber: AD = 3cm 

3. Pammyctapsl Oipzeil r ekl meHOep CBHIPTTAIl jKaHAcalbl KoHE PaIIychl R 

GonaThIH YIIHIII IIeHOepMeH ImTeil jkaHacamel. OCH IIeHOepIepIiH 
GapibIFBIMeH OipJieii jKaHACATBIH INeHOepIiH PaXHyChiH TaOBIHBI3 (MYMKIH 
GOMATBIH eKi JKaFIaliIbIH [IiHeH TOpTIHIII MeHOep/IiH UeHTPl MeH PamIycs R 
meHOepIIH LEeHTPi PaIychl I IIeHOepleplIiH KaHaMa HYKTeCIHIH Kapama- 
KapCHI JKAFBIH/IA JKAaTKAH JKaF IailbIH KapacThIPBIHBI3) (3 — cypeT). 

3 cyper 

EcenTi map1s! GoiibHmma: 

OM=0,M=r 
OF =0C =R 
O3F =? 

Lleuyi: 

1) AMOO, yw6ypbiwbl 6oiibiHwa [Tudarop TeopeMachiH Ko1AaHAMBbI3: 

0M? + M0,* = 00,° 
2) OA =R (paguyc) 00, =R —7r , OCbl MaHIepIi YCTIHIl TeHIIKKe 

KOATHIH Gomcak: 
OM? +r?=(R—r)? 
OM? = R? — 2Rr 

OM =RZ=2Rr 
3) OF =R (paguyc), OsF = x aen 6Genarijen anambia 

OM = OF — 03F —0sM =R — x — O3M 
4) A030,M yw6ypbiwbl GoibiHiua [Tudarop TeopeMachbiH KOAaHAMbI3: 

5) 030, = 0,M? + 0;M? 
(r + )% = MO4? + 12 

MO; =V2rx + x? 
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VRZ 2RF=R - x \Irxix? 
VZrE T %= R—x—VRT _2Rr 
2R(R—r—VRZ—2Rr) = 2x? + 2x(R —x —VRZ—2Rr +71) 
OCHI TeHIIKTeH X-ThI TaOaThIH GoJICaK: 
R(R r—VRZ=2Rr) 

R—VRZ—=2Rr+r 

JKayabw: x = 

4. Hentpmapsr A skaHe B, caiikecinmre pamrycTapsr 2 xaHe 1-re TeH menGepiep 

Gip GipiveH sxaHacamel. OCBI eKi IIeHOepIi KaHAMTEIH Ty3ymiH OoiibHma C 
. P 3V3 

HYKTeCi OpHaJTacKaH aHe 071 AB KeCIHIICIHIH OPTACBIHAH — CM KalIBIKTEIKTa 
2v2 

opHanackaH. Erep ABC ymOypeIIBIHEIH aydaHEl S>2 Gonca, OHIAa OCH 

ayJIaHIBI TaOBIHBI3. 

Ecentid mapTst GoiibHIIa: 

3V3 
AK =2, BK =1, CL=——, Sgpc > 2, Sapc =? 2v2' 
lleutyi: 

1-xarnait (Exi mrenbep crIpTTail kaHacaThiH Gomca) (4 - cyperT). 

'S 
4-cyper 

AB =3, AL = BL = 1,5 (AB KecIH/IiCIHIH KapTBICI) 

Sapc = %AB * CK (ymOypBIIITEIH ayIaHbl) 

ACKL ymbypbimbiuaa < CKL 6ypbiubl 90° — Ka Teq 
LK=BL-BK=15-1=0,5 
ACKL ywbypsiwbisza [ludarop TeopeMacsi Ko1jaHcak; 

3V3 5 5vV2 
CK =./c1? —LK? = ()2——=— 

\/_ VB 4 
1, 5V2 15‘2 

Sasc PRl 3= > 2 (EcenTiH wapTbl GOHbIHIIA €KiZleH Y/IKeH) 

2-xaFzail (exi meH(’)ep imTeil ;kaHacaTBIH Goica) (5 — cypeT). 
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i 
5—cyper 

AK =2, BK=AB=1 CL—3\/§ Sapc > 2, Sppc =? =2, = =1 =7 e » Sapc =7 

aLoAB 1 
T2 2 

KL=1+ 1.3 
S22 

ACKL ywbypsiwbisza [ndarop TeopeMacsi KoJ1JaHCaK; 

33, 3., 3V2 
CK=\Cl2—KI?= |(>=2)2—-(5)?="2 

2V2 2 4 
- 

Sapc = %* % *1= Lf < 2(9) (EcentiH mapTel GOIBIHIIA YIIOYPBIITEH 

ayJaHBI eKilleH YiIKeH GolTy Kepek, cou ceGenTi Gy skaF1ail caiikec Kemmeiini) 
N . 15V2 
JKayaowr: T\ 

5. Timametpi MN=16 Gonatei menbep GepinreH. M HYKTeciHeH OCHI IIeHOepre 
JKYPri3UIreH kanama apkpiiel MP>15 kecinzici skyprisiareH. P Hykrecinen MN 
Ty3ylH Q HYKTeciHIe KIATBHIH eKIHIII JkaHamMa Kypri3imreH. MPQ 
YUIOYPBIIIBIHBIH MepiMeTpi 72 6osica, ayIaHbIH TaOBIHEI3 (6 — cypeT). 

6 cyper 
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Ecenrin Gepinreri 6oiisrHma: 
MN=16, MP>15  Pypp=72,  Sypp =7 
leuyi: 

NQ =¢, MP =PR=a, RQ =Db penanaibik, 

MP = PR (;anama KacueTi 60iibIHIIA) 
MN 

RO = -5 = 8 (paauyc) 

MQ=MN+NQ=16+c 
0Q=0ON+NQ=8+c 

AORQ~AMPQ ywbypbilitap YKCacTbIFbIHAH KeJleci TEHAIKTepAl alaMbl3: 

_00 _RQ 
~PQ MQ 
8 8+c b 

a b+a 16+c 
BipiHnni TeHTIKTI ancak, Kelecl MbIFaIb:: 

8b +8a = 8a + ac 
(1) 8b = ac 

EKIHII TeHTIKTI alcak: 

(B+4+c)(16+c)=b(b+a) 
(2) ¢ +24c + 128 = b2 + ba 

BipinmIi jKaHe YIIIHII Ge mIeKTep I TeHeCTipCeK: 

(3) 128+8c=ab 

(3) TeHmiKTi (2)-11i TEHIIKKE KOAMBI3: 

c? +24c+128 = b? + 128 + 8¢ 
OcbIz1aH Kellecl TEHIIKTI anaMbI3: 

b? =c? + 16¢ 
PMQ YmIOypEIIIBIHETH ITepHMeTpi: 

Pypg =2a+b+c+16=72 
Exi JKaFBIH eKire Geill, a-HbIH MaHIH 6pHeKTeliMi3: 

a=28-0,5b—0,5¢ ocbiHbl PQ TabyFa KOJAaHMbI3: 

PQ=a+b=28-0,5c+0,5b 

PMQ ymoyprmisiazaa ITindarop TeopeMackiH KoIaHAMBI3: 

MP? = PQ? — MQ? 
YcTinge epHeKTeIl alFaH MaHIePi OPHEIHA KOIBIT IIBIFaMEI3: 
(28— 0,5b — 0,5¢)? = (28 — 0,5¢ + 0,5b)% — (16 + ¢)? 
¢+ 256 +32c + bc = 56b 

c?+256 +32c 
a 56 —c¢ 
c?+256+32c, 
T) =c+16¢c 

c=2,(c=128 9) 

(b? = ¢? + 16¢) 
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b =6, a=24 

EHIi yIOYpBINTEIH aylIaHBIH ecenTeiiTiH GoIcak: 
1 1 

Supg =5+ MP +MQ =5 +24+18 =216 

Kayabe: Sypg = 216 

6. Lentpi O Gonaterx menbdepre imrreit ABCD Tpanersice cer3bitEas, AD|BC, 

AD=7, BC=3, BCD 6ypsmst 120° — ka ten, BM xopmacst AD kecimzicin N 
HyKTeciHze Kisiasl, ND=2.BOM ym6ypEIIIEHbIH ayI1aHbH TaObIHbI3( 7—CypeT). 

2
0
 

7 - cyper 

EcenTi Gepinreni GoitsHma: 

AD||BC, AD=7, BC=3, <BCD=120, ND=2, 
Spom =7 

Llleutyi: 

Tparerns nreHGepre imITeil ChI3bIICA, OHIA 011 TeHOYITipIi Gomab!. 

AB=CD 
_AD-BC 

ND 77:2 — CN — 6uikTik 

< BCD =< ABC =120° — < BAD =< ADC =60° — ACND: < NCD 

=30" 

. CN o 
ACND: tan60’ =—— — CN =tan60" * DN = 2V3 

" DN 
Xopra KacneTi GoifsrHIIa: 
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AN*ND AN+*ND  5+2 
BN+NM=AN+*ND — NM= 

BN BCZt+CNZ V21 
_1lova1 

T2 
10V21  31v21 

BM = BN + NM =21 + = 
21 21 

OB =0M =R 
CrHycTap TeopeMachl GoiibIHIIA: 

MCD:  2R=—2 R :—“‘”_“”Yz:\/;l 
sin ADC 2+5in 60 

ABOM: OH — GuiKTik 

37 961 
OH = 0B? — BH? = 

1 5\/_ 31\/_ 155\/— 
SBOM_E*UH BM =" 14" "21 ~ 8 

155v3 
JKayaowi: Spoy = e 

7. Hentpi O GomaTers mrendepre imteit ABCD Tpanenmnscst cersuran, AB|DC, 

AB=5, DC=1, ABC Gypeimer 60° — Ka TeH. K HykTeci AB KeciHicinze KaThip, 
AK = 2. CK 1y3yi C HykTeciHeH Gerek menbepai F Hykrecinne kiaaer. OFC 
YIIOYPEIIBIHEIH ayIaHBH TaOBIHEI3 (8 — cypeT). 

8- cyper 

EcenTin Gepinreri Goitpama: 

AB|IDC, AB=5 DC=1 <ABC=60, AK=2, 
Sorc =7 

Illeutyi: 

Tparnerns nreHOepre imTeil ChI3BIICA, OHIA 01 TeHOYITipTi GomazIb!. 
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AB—-CD 5-1 - AK=———_""=-"_ " —2 o DK — 6uiKTiK 
2 2 

< ABC =< BAD = 60° 

AADK: < AKD =90, <ADK=30" — AD=AK+2=4 

K=yAD?2—AK2 =V16—4=2V3 

DK =CM, DC =KM 

ACKM: CK =+/CM2Z+KM2 =V12+1 =13 

Xopma KaceTi GoiibrHIIa: 

AK *KB = CK * KF 

_AK+KB _2+3 6VI3 

cK ~ Jy13 13 

6V13  19V13 
CF=CK+KF =13+ —===—72 

CO=0F=R 

Cunycrap Teopemach! GoiibHIIA: 

AADB: 

BD VDK% + BK? _ 
= > R= ~ 

sin BAD 2 *sin 60 

ACOF: OH — 6uikTik 

19V13_ V39 
— 2 _ 2 _ 2 _ 0H =0c? - CH W7) (13*2) 573 

s 1 V39 19V13 19V3 — 2L, LA L] 
OFC T2 26 13 52 

19v3 
JKayaowr: Sopc = o 

8. AD xoHe AC yikeH TabaHmapel TeH GomaTeiH ABCD sxeHe ACDE 

TpanemmsIaps! Oip menGepre imreii cer3piFad. O - ABCD TpanemschiHEH 

JUIarOHATBIAPEIHEIH KUBLIEICY HykTeci, ADE ymOypsuneHEH ayzassr 1+ 

V3 — ke, a1 COD Gyprrmrer 60-Ka TeH GoIca, OCHT eHOePIIH PaTyChl Helnere 

TeH?(9 — cyper). 
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9—cyper 

Ecenrin GepinreHi oiisrHma: 

AD = AC, Supr=1+V3, <COD=60", R=? 

Lleuyi: 

Tparnems nreHOepre imTei ChI3BIICA, OHIA 01 TeHOYITIpTi G0aIEI. 
ABCD, ACDE - Ten0yitipmi Tpanemsnap, AB=CD=AE 

UAB =UCD =U AE 

UAB+UBC=UAE+UED — UBC=UED 

UAB =60, UBC=f 
3+60+2f =360 

B =90° 
yY o 

< ADE = -5 = 30 (aora KacueTi) 

UDE . 
<DAE=——=145 

CrHycTap TeopeMach! GoiibIHIIA: 

DE 

- SIADE ' - sinDAE 
Sape = 3 * AE * DE * sinAED = 3 * 2R * sin30 * 2R * sin45 * sin105 

142 
1+\/§:2*R*E*7*sin(180775) 

V2 V6 
sin75 = sin(30 + 45) = sin30 * cos45 + sin45 * cos30 = T+ x 

V2(1+V3) 
B 4 

R=4 

JKavaber: R =4 
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AUIBIHFaH TaKBIPBIITBI CapanTail Kele TeMeHIeTineil KOpHITHIHIBIIAPFA 
KesTyre GOJIaIBI el TYKbIPEIMIAiiMbI3: 
1.11lenGeprepain opHanACybl sKailisl Oec JKaFaiifblH TEOPHSUIBIK HeTidiHe 
3/IeMeHTap TeoMeTpPHs Ma3MYHbIHIA epeKIlle TOKTalTy KepeK Jell ecelTeiiMis. 
2.Illenbep MeH JeHTemeKKe OallTaHBICTBI TEOPHATBIK MaTepHAIIApIBI 

KaMTBIFaH jKoHe KYpJeli ecenTep MeH OJapiIblH MeNILTy YaAritepi 6ap TaHmay 
HeMece KOIUIaHOAIBl KypcTap Ma3MYHBIH Ka3ak jkaHe OphIC Tilaepinie (Opeic 
TiTHZe Je Oyl TaKbIPBIIKa apHalIFaH MaTepHalgap JKOK Jeyre Gosaisr) 
JaiibIHIay KepeK JIell ecelTeiiMi3. 
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