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Bbyn Genimzeri ecentep 5-8-chlHBIITapIa YHPEHINTeH reOMETPHSIIBIK QUTypanap
MEH OJIapJbIH KACHETTEePiH €CKe TYCIpy YIIiH OepilireH.
Benimae PISA xome TIMSS - oxymsinap 6inmimMiH OaranayiblH XanblKapamiblk
Oargapinamanapbl ecenTepi e KeNTipiareH.
By GeniMmeri maTepuangapasl YHpEeHY HOTHXKECiIHAE TOMEHIEri 0iniM MeH
DaFIbLIAp/IBI dKAHANAy MYMKIHLIITiHE He 00NachIH:
V' 5-8-coibinmapda eeomempusdan emineer makbipuinmapobl Kaiimanan, airFan
binimdepindi ecke mycipecin JcoHe yupeHeeH 0ar0blaapbiHObl NbICHIKMAUCHIH,
\ PISA acone TIMSS - okywbinap 6inimin 6azanayoviy Xansikapansik 6a20apiamaiapel
ecenmepimen MaHwvlCacoll;
N Bya caran 9-coinbinma ceomempustbl MeHeepydi mabblCmbl HCAAF ACMbIPYbIHA
Heei3 001a0bl.



n\ YIIBYPBIIITAP MEH TOPTBYPBIIIITAP

byn Gemimzeri ecenTepai memry YIIiH OKYJIBIKTHIH COHBIHAA OepiireH
HET13I'1 FeOMETPUSIIBIK (pUrypajgapra 6aislaHbICThl MAJIIMETTEP/I1 XKOHE OJIap IbIH
KACHETTEPiH CUMATTaUThIH (hopMysaapabl naiianaHybiHa 001a b,

(1) B
A

&

~N

J

2)

C
c/ D

~N

L

7

J

40°
45°
D
E
B
(3) g
=
E
D

j
F

~N

C

C

A F K\Q/

E

&

55° /
>

J

1.1. ABC yuibypsimnrsiy BD GuikTiri xyprisinren
(1-cypem). Erep ZABD = 40°, /BCD= 45°
0oJca, ymoOypsIThIH 4 )KoHE B TeOeciHaeri
OYpBITIIBIH Tarl.

[lewyi. 1) Tik6ypsirrel ABDymoyppiiiTa
ZABD = 40° xoHe ymOypbIIITHIH 1IIKi
OypBIITaPBIHBIH KOCBIHABICH 180°-Ka TeH
OoFaHIBIKTaH

ZA = 180° = (90° + 40°) = 50°.

2) Tix oypeiutel BCD ymbypeiira
/BCD = 45° 6onraniplkTan

/DBC = 180° — (90° + 45°) = 45°.
/ABC = ZABD + /DBC GonraHablKTaH

ZB =40° + 45° = 85°.
JKayaow: 50°, 85°.

1.2. Exi mapamiens Ty3y CBI3BIKTHI KHIOIIBIMEH
KUFaH/Ia Taiia OoJFaH 11Kl OpTaK KaObIprasibl
OypBIIITAp/IbIH OMCCEKTPUCATIAPhl APACHIH IAFbI
OYpBIIITHI TaI.

lewyi. AC Ty3y coi3eik AB xone CD
— mapajuiesib TY3y ChI3BIKTApAbl 2-CypeT-
Te OCHHEICHIeHICH KUBIT OTKEH OOJICHIH.
Iki oprak ka6wipranel BAC xone ACD
OypbITapasiH OuccekTprucanapsl F HykTene
KubLibicKan 6obin, Z EAC =x, ZECA =y
6omnceH. OHIa, OyphIT OMCCEKTPUCACHIHBIH
aHBIKTaMachl OOMBIHIIIA
LBAC =x+x=2x, ZACD =y +y =2y.

AB ||CD 6onrauapikTas imki opTak Ka-
ObIprajbl OYpHIIITAPIBIH KacHeTl OOibIHIIA,

2x + 2y = 180°, x +y=90°

Enni ACE ymGypbIiTeIH imiki OypeimTa-
PBIHBIH KOCHIHABICH 180°-ka TeH OonraH-

JBIKTaH
ZAEC =180°—(x +y) =180°-90° = 90°.
XKayaowi: 90°.

1.3. Erep mapanmenorpaMHbBIH J0Fal OYPBHIIBIHBIH TOOECIHEH OHBIH €Ki
KaObIpracbiHa TYClpiireH OMIKTIKTEp1 apachlHaarsl Oypeim 55°-Kka TeH Oornca,
napajuIeIorpaMHbIH OYpBIIITAPHIH Tall.
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[lewyi. MapannenorpamubiH BF xone BE OuikTikTepi apachiHIaFbl OypbII
55° 6oncwin (3-cypem). Cyperrte Oeitnenenren exi xarmaii: a) BE 6uikrik CD
KaObiprara; ) BE Oumiktik CD KaObipranblH KanFachiHa TYCKEH 00NyBl MYMKiH.

a) xargaiina BEDF teprOypbiuiel OypbIMITaAPBIHBIH KOCBHIHABICH 360°
6onranabikTan, 53° + 90° + D + 90° = 360°. Bynan, £D = 125°.

9) xargaiina BE Ouikrik AD xaGeipramen KHbUIBICKAH HYKTe K GOJICHIH.

Ouna, ZDKE = ZBKF = 90° — 55° = 35°.

YmOyphIITHH CHIPTKB OYPBIIIBIHBIH KaCcHETiHE opaii,

ZADC = ZDKE + ZKED = 35° + 90° = 125°.
Jlemex, op exi xarmaiga na ZD=125°. Ouna, LA =2C =180°—2D =55,
/ZB=/D=125". JKayaowr: 55°, 125°, 55°, 125°.

1.4. TeptOypsiur KabbIpFanapbiHbIH OpPTATAPHI MAPAIICIOTPAMHBIH ToOenepi
00JyBIH TONeEJIE.

[Tewyi. ABCD teproypeimtsin AB, BC, (4)
CD xone DA xaObipFanapblHBIH OpTajaphl
coiikecinme E, F, K xone L Hykrenep 60ChIH.
AC nuaronansid xyprizemis (4-cypem). EFKL
— napajuieorpaMM €KeHiH KepceTeMis.

EF xecinai ABC ym6ypsimteia, an KL
kecinai ACD ymOypsIITHIH OpTa CHI3BIFHI
Oonazapl. OHAa ymoOypslll OpTa CHI3BIFBIHBIH
KacueTTepiHe Oﬁaﬁ, 1 1

EF||AC,KL[|AC,EF =5 AC, KL=7 AC.
bynan EF||KL xoue EF =LK. Coujpiktan napamienorpamm Oenrinepine

opaii, EFKL — mapamienorpamm.

1.5. ABC ymbypsimra ZA =47°, ZC=83° 6oica, yIOYpHIIITHIH YIIIHII K
OYpBIIIBIH XKOHE ChIPTKbI OYPHIIITAPHIH TaIl.

1.6. ABC ymbypsimrsin AC KaObIprachiHa IapajlIellb TY3Y ChI3bIK AB KoHe
BC xaOblpranapasl colikeciHmie £ »xoHe F HykTenepae kubin oteai. Erep
Z/BEF = 65° xone ZEFC = 135° 6oinca, ABC ymOypsIIIThIH OYpPBIIITAPbIH
Tall.

1.7. ABC ymbypsiuteiH GuccekTpucanapbl I HYKTeae KubLIbicaabl. Erep
/A =80° xone /B =70° 6oica, AIB, BIC xone CIA Gypsilirapbl Tarl.
1.8. Ten Oyitipmi ymOypsiuThIH Oip CHIPTKBI OYphILibl 70°-Ka TeH. Y OYPBIITHIH

OypBIIITapBIH TAll.

1.9. ABC ymbypbirein AK 6uccekrpucacsl Tycipinren. Erep Z/BAK=47° xone
ZAKC =103° 6osica, YIIOYPBIIITHIH OYPHIITAPBIH TAIT.

1.10*. ABC ymoOypsimrsie ouikTikrepi H HyKTeae Kubuibicaapl. Erep ZA4=50°,
/B =60° 6onca, AHB, BHC xone CHA OypsITap/isl Tarl.

1.11. YmGypsiir oprackiHIarsl ChI3bIK OHBI TeH 4 yIIOYpHIIIKa 0eIryiH Jase/ie.

1.12*. ABC ymo6ypsimnra CD MeuaHa COHbIHA COJI Meananara TeH DE kecini
KOoWbLTraH. AF MenuaHaHblH cOHbIHA AF Mennanara TeH FN keciHml KO-
puUTFaH. B, H, E nyktenep Oip TY3y CBI3BIKTA KATATHIHBIH JAJIEIIC.
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1.13. ABC Ten Gyitipni ymoypsimra (4B=BC) AN xone CK GuccekTprcanap
xypriziaren. a) KN xecingi AC kaOblprara napajieib €KeHiH KOpCET.
9) AK=KN = NC TeHaiK opbIH/bI O0JaTHIHBIH AAJIEI/IE.

1.14. ABCD rix reprOypsimtsin A xone D 6ypsimrapsr 6uccekrpucanapsr BC
KaObIprana Kublisicanbl. AB =4 cu 6osca, 0chl TIK TOPTOYPHIIITHIH ayJaHbIH Tall.

[lewyi. Tik TopToypoimThiH A koHe D GypoIuITapslHbIH OMCCEKTPUCATAPDI

KHBIIBICKaH HYKTe E Gosncein (5-cypem). £B=90°, ZBAE=45"°

oonramgeikTan Z AEB =180° —90° — 45° =45°. SIruu, ABE — ren Oyitipmi

ymoypeim. Ouna, AB = BE =4 (cm). lon ocwiran ykcac EC = CD =4 (cm)

exenin kopyre 6onaasl. bynan BC = BE+ EC =8 (cm) xone

S pcp=AB-BC=4 -8 = 32 (cn?). Kayabwr: 32 cm?.

1.15. TeptOypbimThiH yi OypbIiibl 47°,83° xxoHe 120° -Ka TeH eKeHiri Oerii.

OHBIH TepTiHIL OYPBILIbIH Tarl.

(5) )| 1.16. [MapasiesorpamMm eKi OYPHIILIBIHBIH KOCBIH-
B £ c nbichl 156°-Ka TeH. OHBbIH OYpPBIIITAPHIH TAIl.
& TV 1.17. Tik TepTOYpHILL TUATOHAIBAAPbI APACHIHAAFbI

Oypbim 74°. OHBIH Oip OWaroHajbl MeH

KaObIpFaapbl apachbIHAAFbI OYphILITAP/IbI TaIl.
. 1.18. Ten Oy#ipni TpameuusHBIH €Ki
i OyphIlIbIHBIH aiibipmackl 40°-ka TeH. OHbIH
4 D ] OypbllUTApbIH Tar.
1.19. Pom6 OypbimrapsiHbiH, Oipi €KiHIIiCIHEH
(6) ) yuece yIKeH. POMOBIHBIH GYpBILITAPIH Tal.
B_ ¢ | 1.20. ABCD Tik TepTOYpbIlIbl A OYPHILIBIHBIH

ouccektpucacol BC KaOBIpFachlH 2 cM
‘ XoHe 6 cm-Te TeH KeciHminepre Geneni. Tik

0 TOPTOYPHIIITBIH, TEPUMETPIiH Tarl.
A 1.21. KaOwbIpranapsl 3 cm xoHe 6 cm,an YIKeH
% D KaObIpFajiapbl apaChIHAAFbl KALIBIKTBIK 2 cM

00JIFaH mapasuieJiorpaMm cal.
1.22.ABCD mnapannenorpaMHblH AC
(7) JuaroHanbiHaa PxoHe K HyKTesepi ajbHFaH
B (6-cypem). Erep OP = OB = OK 6oica, BKDP
TiK TOPTOYPHILI OOJTYbIH ASJIETIIE.
1.23*. ABCD poMmObHBIH BD yikeH

AMaroHanbiHAa PxoHe K HyKTenepi albIHFaH
(7-cypem). Erep OA = OP = OK 6onca, APCK
/i

-
&

TOPTOYPHILIBI KBAIPAT EKEHIH TJIENIIe.
1.24*., ABCD napannenorpaMblHbiH BD
IUaroHanbiHAA PxoHe K HyKTeepi ajlbiHFaH.
Erep BP =KD 6onca, APCK TepTOYpHILIbI
napajuieJIorpaMM EKEHJIITIH JdJee.




a MUDATOP TEOPEMACHI )KOHE OHBIH KOJIIAHBLIYbI

Ocbl aTaKThl TEOPEMaHbBIH 3 TYPJIl @PHETIH KeNTIpi,
OHBI €CKe TyCipemis.

a) mominoi opuezi: Tik OypbIIITH YIIOYPBIITHIH
TUTIOTEHY3aChIHBIH KBaPaThl KATETTEP1 KBAAPaTTapbIHbIH
KOCBIH/IBICHIHA TEH.

2) mamemamurxanvx opre2i: ABC ymOypsimra:
ZC=90° AB =c, BC =a, AC = b 6onca, ¢>=a’+ b’
0omabl.

0) oeuneni opuezi: (1-cyper).

Ecenmep men mancoipmanap

2.1.2-cypette kentipinren gurypanapasie Herizinge [ludarop TeopemachHbIH
OipHemie ToNeNiH TIKTEHIep.

2
U a) ?) a b a b
N\ a
‘. .
¢ b
b
a
b a a b

2.2. 3-cyperte Oepinrenaepre opail Oenrici3ai Taim.

( N\
(3] ]
a) 3 cm 2 /
1
14 oy 5,6 cu 14,8 cu
5cm X cm
X m X cm
8) 2
1 cu V5 cum
%CM 2X cm
X cm
V3 cm 3X cm




2.3.ABC ymbypoimteir AB Kabbipracel 6 cu, A xone B OypreimTapsl, coiikecinie,
30° xone 60° 6osca, ABC ymOypblmTHIH ayJaHbIH Tall.

ij B [lewyi. YuOypoimteiH C OypolbiH Taba-
60° MBI3:

0 /C=180°-(£A+2B)=180"— 60°+30°)=90°.

- Jlemex, Tik OypuimTel ABC ymOyphIIThiH

A 30 ‘C AB runotenysacol 6 cm xoHe A Oypbimsl 30°

ekeH. Tik Oypoimthl ymoOypsimrta 30°-ThIK

A\ J

OypHIIIKa KapamMa-Kapchl KATET TUMOTEHY3aHbIH KapTHIChIHA TEH O0OJNFaHIBIKTaH,
BC=3 cm (4-cypem).
[Tucdarop Teopemacein nanganansin AC KaTeTTi TaOaMBbI3:
AC’=AB>— BC>=6>— 3 =33, AC=33 cu.
Enpni ymoOypslnTeiH ayJaHbIH Ta0aMBbI3!

Suc=3AC BC= 5 333 3= %3 (an), HKayatn: 3B ex.

iij N

a) 2) 1 em 0)
2cm <
5 om S5cm
y em 1 cm
dem | yen
1 cm
2cm
X cm

A J

2.4. 5-cyperte OGepinrengepre opait Oenricizmepai Tai.

2.5. Karerrepi 15 cm xone 20 cm TiK OYPBIIITH YIIOYPHIIITHIH THIIOTEHY3aChIHA
KYPTri3iIreH OMIKTITiH Tall.

2.6 6-cyperte TuicTi KeciHAi(nepai) canbiin, 0enriciz3 AB keciHAIHIH Y3bIH/IBIFbIH

Tarll.
s ~N
\Q 2 cm & D
a) 2) B 6) 3 Mm
& C
Tm
3 cm 5 M
B
—+ 14
1 cm A 2 cm Al

\S J

2.7. 7-cyperte Oepiarenaep/i naigananbim, TiK TOPTOYPHILITHH ayJaHbIH Tall.
[lewryi. Tik TopTOYpHIITHIH Killi KaOBIpFachiH X-TieH Oenrinecek, ouaa [lu-
darop Teopemacheina opaii: X2+ 122 =132

L0 \ N




x?+ 144 = 169; x? =169 - 144 = 25; (7] 12

X = +35. ¥3pIHABIK OH IIaMa, CO YIIiH x = 5 cu.
Onpa Tik TepTOYpHIII Ay aHbl X
S=a b=5-12=060 (cm?).

Kayabwr: 60 cm?.

Teopema. Ezep Kabwvipeanapu a, b ycone ™

c Oonzan ywoypoiwmma c® = a’+ b? 6onca,
Oyn ywoypoluw mik Oypoiuimol 601a0ul (8-cypem).

2.8. 9-cyperreri ymOypbimrTap 971 eMec.
OnapabiH Kait 6ipi TiK OypHIIITH?
2.9. 10-cyperrteri ymOypomTap AoT

epHekTenMeren. OmapaslH Kail O0ipi Tik
N

OypBIIITH?
(2) a) 6 cu 2)
6 cu 8 cm
4 cm 5 cm
- 0ce
8) 2)
2 cm
\]7 M \/S_M \/ﬁ .
L V12 em 4 u
g )
‘V\C‘M 5 u 13 m
Bew i 12 m -

2.10. 11-cyperTe epHeKTeNTeH Oenrici3 ayaaHbl

Tal.

2.11. 12-cyperTeri poMOTHIH AMArOHANbAAPH 6

cm xoHe 8 cm Oonca, OHBIH KaObIpramapblH Tail.

2.12. 13-cypetTeri TeH KaOBIpFaIbl YIIOYPHIITHIH

KaOBIpFacel 6 m 00JCca, OHBIH OMIKTITIH Tall.

2.13. 14-cyperTe opHeKTeNTeH GUTYPAHBIH
MEepUMETPIH Tam.

2.14. 15-cyperTe Oepiarenaepai maigananblm,
Oenrici3 y3bIHABIKTHI Tall.

2.15.16-cyperTe Oepinrenaepi naiiganansim, 4B

KECIH/IHIH Y3bIHBIFBIH Tall. \

2.16.17-cypeTTeri mWaTHIPABIH aJIABIHFBI XKAFBI TEH KaObIPFasibl YIIOYPbILI MIlIiHIH-

ne. bepinarenmepai naiganaHbIl MATHIPABIH Ta0AHBIHBIH ayAaHBIH Tall.

440
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X cm
e
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9 o
H ’7 v
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N
2) 3
10,8 m
B
8m ——m—>
J
) Cl_gj A 64 xu ke
B
80 KM X KM
42 xm .
3 Contycrik
2 m Batsic 1008635
Bana
OHTyCTIK
J J

J

2.17. 18-cyperte P snextp cranuuscsiHaH A xone B
KajalapblHa CBHIM XKeJijiep TapTeuryaa. by yurin
KaHIIa ChIM Kepek 0omajapl?

2.18. A HykTeneH oke 16 xm/caz KbIIAaAMABIKIEH
HIBIFBICKA, a)l 0anachkl 20 xm/caz KelIJaMIbIKIICH
BEJIOCHNEATE OHTYCTIKKE Kapal Ko3ramyjaa
(19-cyper). 4 caraTTan COH OJapBIH aPACHIHIAFBI
KAIIBIKTHIK KaHIIa 0oagsl?

2.19. Exi xanutan [xex nen Xyk XKymabaii apanbsiHan
03 kemenepimeH artanabl (20-cyper). bipinmici
15 km/cag KplngaMAbIKIIEH CONTYCTIKKE, aj eKiH-
mici 19 xm/caz xpiagaMabiKneH 6aThIcKa Kapai

Y31 KeTTi. 2 caraTTaH COH OJapJblH apachlHJaFbl KAIBIKTHIK KaHIIa 0omnas?

|12 \ N




ITEOMETPUSAIBIK ®PUT'YPAJTAPIABIH IEPUMETPI MEH
AYJAHBIH TABYFA KATBICTbBI ECEIITEP

Temen/e Ka3bIKTBIKTAFbl FCOMETPHUSIIBIK burypayapbiH IEPUMETPIH KIHE
ayJlaHbIH Ta0yFa KaThICThI TYPJIl €CenTep/il KapacThIpambi3.

( Keaopam Tik moepmoypuiu Ywoypouu )
T T _ T T _ i 1
S =a? S=ab 2
1 O ui []
a a
Tpaneuusa Jonzenex
I=2nr
S=mnr?
A J

3.1. l-cyperTe epHEKTENTEH KOMOYPHIIITAPABIH TIEPUMETPIH Tal.

r N
7 mm

[ L]
12 by
[ O
2,3 km
2X m
17,2 cm

(X-1) em (X+2) m

2
# 4+ X km
: {Y+1) em ;
@Hﬂ " :

L 2Y-5) cm

J

3.2.2-cypeTTe OpHEKTENreH reOMETPHUIBIK QUrypanapablH NepUMETpiH (1eKa-
PACHIHBIH Y3BIH/BIFBIH) TAll.

-
ij a) 2) 6) )
‘<—3 1 cm > /\

| 19,7 m
: 128 wum

e— B>
5
=

&0




3.3. 3-cyperreri ryn3apaapabl 32 u-J1iK ChIM T€MipMeEH KopuIayra 0oxa ma?
3.4.4-cyperte GonmeniH Tobeci OeiiHeneHreH. benMeHiH ki 06iTiH akK, CBIPTKBI
Oeuirin xaceln TycreH 6osy kepek. 1. Cyperrte Oepinren 6enrici3 KeciHIIHIH
Y3BIHABIFBIH Tall. 2. belMeHiH )achl1 TyCKe 00sIFaH 0eiriHiH aylaHbIH Tall.
3. benmeHiH ak Tycke OosiFaH OOJITIHIH ayJaHbIH Tall.
3.5. Benocunen peHrenerinidn auamerpi 64 cu.(5-cypetr) Acan Benocunenre
100 M KamBIKTBIKTHI KYpiN ©TTi. BenocumnenTin op AeHTeNET] Helle peT To-
neIK adinanansi? (meHrenex y3sHabirsl C=27r hopMmynaMeH aHBIKTANAIBI).

2) 0) 6) )
J J
/ y / . y
\4710M4> <« 10— <« 10 —> <«——10u—>
s R\
0 [ on
X o 2 44w
8,8 m
|x cm
10,4 m

N J
3.7. ABTOMOOWIIb IIMHACKIHBIH CHIPTHIHIAFH XKa3y Oenrini 6ip exmemi Oiaaipeni
(6.a-cypet). Mbicansi, 195/55 R16 xa3ybiaaars! 195 caHbl ITMHAHBIH KEHITTH
MM-7ie kepceTei (6.9-cyper). Exinmi can 55 — muHa npoduni OUiKTITiHIK
IIMHA KEHIT1HE KaThIHACBIHBIH MalbI3bIH KOpceTeaAl. bi3aiH karqaiiaa muna
HpO(i)I/IJIlHlH ouixtiri 195 - 55% =107 mm = 10,7 cm. An R16 xa3ysl muna-
HBIH 1IKi JHaMEeTpPiHiH ;[}oan[erl epHeKTenyl 1 nroiim mamamen 2,54 cm,
neMek O13/1iH MUHAHBIH 1mKi AuameTtpi 162,54 = 40,64 cu-Te TeH 60na1151.

PaBon mopmenigmeri Hexcus aBromoOuninig muHacsiaga 175/60 R15
’ka3ypl 0ap. OCkl aBTOMOOMIIb IMMHACHIHBIH KEHIIT1H, TPOMUITiHIH OWIKTITIH,
1Kl AMaMeTpl MEH JOHTeNeriHiH OMIKTIT1H, SFHU CBIPTKBI THAMETPIH CaH-
TUMETpJIEpJie aHBIKTA.

6 |
a) ouikmix % ouamemp ._

ouamemp

A

ypoduns

7 l—p|
Kenoix ouixmizi

3.8.7- cypeTTerl aMepHKaH cbyT60J1 CTaJIMOHBIHBIH TIEPUMETPIH ECENTe. CTa)J;I/IOHHI)IH
allaHbIH OEITINEN aly YIIiH ChI3bIIATBIH ChI3BIKTAP/IbIH JKaJIIbl Y3bIH/IBIFbIH TAIl.
3.9. 8-cyperre OeiiHeqeHTeH Kep alaHbIHBIH MEPUMETPIH Tall.

EZAN
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%90 oM

15,25 m
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25 m

4.2 m

2m

1,4 am'
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3.10. 9-cyperTe OeifHeneHIeH TypJl NIMIH/ET1 alaHIap/AblH ayJaHbIH Tail.

9]

0) (5x -1) cm
ylM
(B3x+3) m
2)
(v +2) cu v +7) em
Qy-1)m
é)
XMm

T ] 2)
a) (x+4) cu
[ 1 [
2xt1) em
6) 2)
Y om
8
3X em O s
(+2) cu
0)
5,3 m
e)
32 m
2,1 em
<« 86m ——> R T
O |-
orc)
<~ 78 cu —>
2X em
3) u)
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7
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4
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3.11. Ic xysiugik Tamceipma. (1o
10-cyperte KeJITlleIreH qmry- = N\ 7
pa’apiabl TOPKe3.i TomTepiHe {
can. OnapablH ayjJaHbH Taby \ / /
YUIH KaHAal ToCinaepai YChi- \

HacelH? JlonTepiHHIH TOPKO3-
AepiH maljgamaHeim, onap-
JBIH ayAaHBIH Kalai )KybIKTAI )
aHbIKTayFa 0omabl? /

3.12. 11-cyperre AHTapkTuaa >
KYPJBIFBIHBIH KapTackl Kepce-
tinred. bepinaren macmra0-
THl HafiJallaHbII JKOHE THICTI ﬁ—l N\
KOMEKTECETIH caiylapbl
OpBIHJAM, KYPJIBIKTHIH ayja-
HBIH XKYBIKTAI TaIl.

3.13. 12-cyperTe MyHail Tacu-

THIH TaHKEp amaTka YIIbIpal,
TeHi3 OeTiHae YJIKeH MyHai
narsl maiiga 6onran. bepinren
MacmTa0Thl XKOHE THICTI OJ]-
uey icTepiH OpbIHAAMN, MYHa
JaFBIHBIH ayJaHbIH Tall.

3.14. EriH amaHBIHBIH TEpPUMETPi
48 m GonFaH KBaJapaT MilIiHIH-
ne. On 8 TeHaed Tik TOPT-
Oypbll MiMIiHIHAETT ydacke-
nepre 6eninren. [laiina 6onran
TIK TOPTOYpPBHILITH y4dacke-
JepaiH a) KaObIpramapsiH; o)
aylaHbIH Tam. Yd4acKeJepaiH
ayJlaHbl eTiH alaHbBIHBIH ay/a-
HBIHAH Helle TMaiib3Fa Kimi?

3.15. llepumetpi 20 m, Y3BIHIBIFBI
eHiHeH 1,5 ece y3bIH OonFaH
TiK TOPTOYpHII MimiHiHIET]
eriH allaHbl MIAFBIH yUacKenep-
re OeJiHTEH. Erep ydackenep
a) KBaJpaT; d) TiK TOPTOY I
nimiHiEge 6ojca, omapabliH
apachIHIAFhl ayAaHbl CH Y-
KeH OOJIFaHBIHBIH OJIIeM/IepiH
aHBIKTA.

&
\
/
/

’W 1 e
\0 200 400 600 800 1.000° & J




3JD-TEOMETPUA - KEHICTIKTEI'T IEHEJIEPJIE
INIJIAHUMETPUSA ECEINITEPI

JKa3bIKTBIKTaFbI QUTrypanapabl reOMeTPUSHBIH UIAHUMETPHSL, a1 KEHICTIKTEr1
JeHenepai ctepeoMeTpus 0emiMi YﬁpeHez[i Tix TGpT6¥pLII_H Ka3bIKTHIKTAF bl
(bmypa OHBIH Y3BIHJIBIFBI MEH €HI, SFHU €Ki eamemi 0ap. An napaiesnenumnes
KeHIiCTIKTer1 Gurypa, OHBIH Y3BIHABIFBI, €H1 KOHE OWIKTITI, IFHU YII emeMi 0ap.

KenicTikTeri geHenep Typabl alAbIHFBI CHIHBIITAP/A TYCIHIKKE He OONTFAHCHIH.
Onapast  10-11-chiHBIITapaa cTEpEOMETPHUS KYpPChIHAA KaH-KAKTHI, KyHell
Typae yipeHeciH. JlereHMeH cCTepeoMEeTpUSHBIH OipKaTap ecemnTepiH TeK
TJIAHUMETPUSHBIH KOMEriMeH Je memyre 0onaabl. TeMeHIe MIaHUMETPUAFa
KaTeicThl ocbiHgai 3D (3 demention - 3 emmem/i) TEOMETPUATBIK €CEMTEPIl
kentipemi3. KeHICTIKTeTi JeHeNep Typaibl HETi3T1 YFRIMAApAbl KbICKAIla €CKe
TYCIpyi KQXET JeT TaNThIK.

KeHicTikTiH mekapananran 0eniri keyicmixmezi dexe jen ataiansl. KeHicTik-
Ter1 ACHEHIH meKapachl (KaObIFbl) OHBIH Oemi AeniHeal. Mblcalbl, KEHICTIKTEr1
neHe — KyOTeIH 0eTi 6 KBaapaTTaH, mapaslH 0eTi chepanan KypairaH 60mabl.

N

) a) 6) 6)

Exi OeTTiH KUBLIBICYBIHAH CBHI3BIK TMaiiaa 6onaasl. Meicamsl, 1-cyperreri ky0
TNEeH MUPaMUAaHbIH KbIPJIaphl OChIHAM Ka3bIKTBIKTAPAbIH KUBIIBICYbIHAH Mali1a
0onran. Chepa MEH Xa3bIKTHIKTHIH KUBIIBICYBIHAH MEHOEp maiiaa 0omambl.

Exi chI3BIK KMBLIBICYBIHAH HYKTE Maiifa 6onansl. 1-cyperTeri kyb meH mupa-
MU KbIpJIapbl KHBUIBICYBIHAH HYKTENEP, IFHU OJapIbIH ToOenepi maiiaa 0omabl.

Kenowcak — %a3blKk KOMOYPHIMITAPMEH EKTeNTeH AeHe. JKa3bIK KomoyphImTap
KONJICAKMBLY HCAKmMapsl, KeTOyphIITapIblH ToOeepi KOnJICaKmoly meobenepi, al
KaOBIpFanapel Konocakmoly Kbipiapel Aen atanaisl. bip xkakka tuicti 0onmaran
Tebenep/al OIpIKTIPETiH KECIHI Koncakmuly 0uazoHaIbl AT ataiaisl (2-cyper).

~
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[Ipusma nem eki X aFbl TeH KOMOYpHIIITAH, KajlFaH jKaKTapbl mapanieno-
rpamMaapiaH KypainraH KemxkakTsel aitambi3 (3-cyper). TeH xakTap npu3MaHbIH
mabandapel, NapaenorpaMaap OHbIH Oyiuip Jcakmapsl Aen aTanaasl. TabaHbI-




HBIH KaObIpFanapbl CaHbIHA Kapail mpusManap yuOypwluinvl, mepmoypsluinl,
magel CON CUAKMbL N-0YPbluimbl Npu3Maiap Nel aTajasl.

Iupamumoa nen O1p arbl KOMOYPHIIITAH, a1 KaJIFaH )KaKTapsl 0ip Tedere ue
ymOyphImTapaan KypajiFaH KemKaKThl aiiTaMbl3. KenOypbinr mupaMuaanbiy ma-
Oanwl, anl YIOYPBIIITAP OHBIH Oyiip scakmapsl aen atanansl. 4-cyperte TABCDE
OecOypwImTH Mupamuaa Oeiinenenred. ABCDE 6ecOYpBITH MUPaMUIAHBIH Ta-
Oanbl, ATB, BTC, CTD, DTE xoune ETA ymOypsimtap — oHblH OYyiiip KakTapsl,
an T — oHbIH TeOECI.

4.1 5.a-cyperte rapax OeiiHeICHICH. AT 5.9-CypeTTe OHBIH TYPIi KepiHicTepi
Oepinred. Onapasiy Tek Oipeyi ochl rapaxra TuicTi. Ochl KepiHic KalchIChl?
4.2. 6.a- )xoHe 6.9-cypeTTe FUMapaTThiH OYilip KaObIpFacbiHAH KaparaHjaa Kepi-
HeTiH OeriHenmep Oap. 6.0-cyperre rumapaTr TeOeciHEH ajbIHFAaH KOpiHicl
’KOHE OFaH KapaThlIFaH TOpPT HYKTEHIH OpHBI Oenrinenred. FumapaTka kai
HYKTeIeH Kaparaujaa 1) 6.a-cyperreri; 2) 6.0-cyperTeri OeiiHenep kepiHeai?
N

a) 2) ‘
c ., B\

r

5

C

&

4.3. 6 metpuik 12 xy6wsip Oap (7.a-cyper). |
Onapaan eHi 3,5 m, V3BIHABIFR 5,4 M XKoHE
OuikTiri 2,5 m 6oNFaH TiKk OYpPHIITH TMapa-
JeNeTHIe T M1 Tapak KapKachlH naspiay
kepek (7.9-cypet). KyOnipnap KaxeTTi Y3bIH-
JBIKTAFBl OesiKkTepre 0OJiHIN, COH Kypama-
JTaHaJbI.

EH yHemai xonamen Oeminrenae 0vi kap- | 2,5
Kac yuiH Heme KyObip xkymcananasi? Ochl 3.5
Oenyje KaHma KyObIp MBIFBIHFA KeTe1? 5,4

4.4. Keiibip aBuakoOMMaHUAIAPIBIH YIIAKTAPHI-
Ha KIPri3iJeTiH kOJayllbl 4eMO aHbIHbBIH
NMarOHAJBIHBIH Y3BIHIBIFB 56 cM-JICH YIKEH

onf
>

OonMaysl mapt. 8-cyperTe OCHHENEHTeH TiK 25 @ \
OYpBINITH Tapajjelenune] MimiHIHAET], LB 30 ou
emmemaepi 40 cm x 30 cm x 25 cm Gonran | p 40 on C

-
&

YeMOJIaHbl YIIaKKa Kiprizyre 06omna ma?

4R
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A
c d
Bl
b
D a ¢
d’= a’+ b*+ ¢?

[lewyi: AnBIMEH 4€MOJIaH TaOaHBIHIAF bl
BC keciuiniH yY3bIHABFEIH Tabamb3. [Iuda-
rop teopemachina opaii: BC > =402+ 30%. ABC
ymoypsinr Tik OypeimTel ymoypsim. Tarsr g1a
[Tucdarop TeopeMachiH MaliadaHbIN, 4eMOAAH
nuaronansd Tabameiz: AC 2= AB * + BC 2,
AC?*=252+40%+30>=3125. AC=55,9 cnm.

Kayaow: bonansl, eiitkeni AC < 56 cu.

JXorapeigarel €CENTIH MEMYIHEH OpPTaK kKaFaaija TOMEH/ET] FaxKan KacueT
kenin mweiFanbl. Oubl [ludarop TeopeMachlHblH KEHICTIKTET1 aHAJIOTBl (YKCACHI)
1en Te aTaiibl. byi kacuerTi 3 OeTiHIIe Joenaeyre oapekeT erim kep (9-cyper).

Teopema. Tixk oypolumeol napannenonuned OUazoHaIblHbIH K6AOPAMbl OHbIH
yui e1uemi (Y36lHObI2bL, €HI MeH OUiKmiz2i) KeaopammapvlHvly KOCbIHObICbIHA

meH.

(10)

~

J

4.5.10-cypeTTe OeiiHeTEHTEH TIK MUpaMU-
naHblH OMiKTIiri 40 m-re TeH, ajx TabaHBI
KaOsipracel 50 m OonFfaH KBagpaTTaH
Kypanrad. [lupamunansiy Oy#ip KbIpblH
Tarl.

4.6.11-cyperTe OeliHeNneHIeH TpU3Ma MILIIHIH-
Jeri WAaTHIP/bI TITY YIIIH KaHIIA MaTepual
Kaxer Oonanbl?

4.7. Kabsipracel 8 cu-re TeH O0NFaH KBaapar
MimiHiHAEr1 mapakmaHsl [2-cypeTTe
KOpCeTUITeHIH el eTim OyKTen mupaMua
nmaima eTinal.

[lupaMuiaHbIH KOTEMIiH Tall.

4.8.Tix OypbIIITH Mapajienenune/| mimiditie-
T'1 BIIBICTHI €IIKAHIA] JIIIey acanTapblH
naiiganan0aii, emKaHgai ecemnteynepai
OpBIHAAMal Kanai )KapThIChIHA ACHiH CYy-
MEeH ToJThIpyFa 6onaasl? Erep bIABICTHIH
Y3BIHBIFBL 4 CM, eHi OuikTirinex 0,5 cm-re
Y3bIH, aJl OUIKTIT1 Y3BIHBIFbIHBIH
37,7 %-b1H KypalThiH 00JICcA, BIABICTAFBI
CYZBIH KOJEMIH ecemTe.

4.9. bipneii enmemMaeri KiTanTapabl CaHIBIKKA
cany kepek (13-cyper). Ochl caHIBIKKA
Helle KiTam cajyra 0onansl?

4.10. Exi akBapuyM™ra )oraprbl meTtinen 10
cM TOMEH €TIN Cy KYWUbUIAb (/4-cypem).
Kalicsl akBapuymaa cy kem?




G J

4.11. Kopanka Heme makeT ’KeMic MBIPbIHBI CUAB (15-cypem)?

4.12. 1 auTpiiK *KeMic MBIPBIHBI MAKEeTi TiK TOPTOYPHIIITH Mapajelenune]
niminiage (/6-cypem). bip Kajak yuIiH KaHIIa Matepuan Kaxet 6osaab?

( N ([ 1\

15 16

34 cm

8 cm

. \QCM

60 cu

G AN J

4.13. 17.a-cypetTe OeiiHeneHIeH YHAIH WATHIPBI MUpamMua mimininge. Temenae
OKYIIbLIAP OCHI Yil/11H chI30achiH (MaTeMaTHKaIBIK MOJIENiH) cbi3FaH (17.9-cy-
peT) jkoHe KeiOip KeciHA1aepaiH Y3bIHABIFbIH KopceTkeH. Cpi30ara opaii ma-
TeIpbIH TabaHsl ABCD kBazapat niminge. ateipasia keipnapsr EFGHKLMN
TiK OYpBIITH TMapaniaenenunes mminaeri 6eToH 610kka tipenreH: £ — AT
KbipabiH, F' — BT kbipabiH, G — CT xpipabiH koHe H — DT KbIpJBIH OpPTacCHI.
[TupamMunanslyg 0ApIBIK KBIPIAPBHIHBIH Y3BIHABIFB 12 M.

1. Tabanst ABCD xBaapaTThiH ayJaHbIH Tall.
2. beton 010KTHIH KaObIpFachl — EF KeciHAIHIH Y3bIHABIFBIH Tall.




4.14*, 18-cyperTe OeliHeICHTEH aram OOJIKTEPIHIH KOJEMIH aHBIKTA.

(18) w

2) 5 cm

2,5 1M

5 am 3 oM

6 1M
N

J

4.15. 19-cypertre CTOPT apEHACBIH/AFH )KCHIMHa3I[LIK TYFBIPHI OellHeNeHT eH.
Bepinrenaepai maiianansin, OHbIH KeJIeMiH Tal (0apIbIK eKi KaKThl OYphIIITA TiK).

s N\ R\
19) Ly 20) g c
I M~
+ A
0,4m| 0,6 m D
1,5Mm e 2 M B, C
H 1
0,4 M 0’2 M A
475"M ! D,
- J - J

4.16. 20-cyperte Tik OypuimTel napasnenenuneatin AA D, D kKaFbIHBIH IEpUMETPI
20 cm, ABCD xarbpiHBIH IepuMeTpi 16 ¢y OonFaH KBaapaTTaH KypajfaH.
a) ABCClDlA1 CBIHBIK ChI3BIKTBIH Y3bIH/IBIFbIH; 9) DD1C1C KAKTBIH TIEPUMETPI
MEH ayJaHbIH; 0) Hapannenennnez{TiH KOJIeMIiH Tal.
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4.17. 21- -CypeTTeri TiK MPU3MaHbIH Ta0aHBl TeH 6YI/IlpJ11
Tpamenusgal kypanran. TpanmeuusHblH TabaHAapbI
12 cm xoHe 6 cm, TabaHBIHIAFBI CYHip OYpHIIITAPBIHBIH
01pi 60°-xa TeH. Erep npu3MaHbIH YJIKEH XKaFbl KBaJIpaT
0oJica, OHBIH TOJBIK OCTIHIH ayJaHbIH Tal.

4.18. 22-cypeTTe mpu3Ma MEH OHBIH KaWbUIFaH TYpl OciiHe-
neHreH. Erep mpu3MaHbIH YIKEH jKaFbl KBagpaT 6oJca,
OHBIH TOJBIK OCTIHIH ayJaHbIH Tall.

4.19. 23-cypetTeri aypbic TOPTOYPHILITH NMUpaMHUAa

TabaHbIHA MApalIe/b Ka3bIKTHIKIICH KMBLIBICKAHIa, KUbLIFAH MHpaMu/a ana
Oonael. Kubinran nupamuna Tabanaapbeiabig Kabbipracel 20 ¢y xone 10 cm,
Oy#ip xbIpbl 13 cm Gonca, OHBIH TOJBIK OCTIH TaIl.

22




4.20. 24-26-cypetTepae OepinreH MaTiMeTTEp MEH KOMEKINI chi30anap HeTi3iHae

Oenrici3 maManap/sl Tail.

- N
24 a) 2) 25) 2 2)
6
6 10 cu 10 cm
‘ ® 6 10 cm 10 cm
X
4
4 4 g 4 cm
N J U - 8 cm 8 e 8 cm J
P N
2) )
A W2 A 6
22
1 22 2\2

J

4.21. 27-cypetTe GepiireH MOTIMETTEPA1H HET131H/e KOMKAKTAPAbIH TOJBIK 0€Ti

MEH KOJIEMIH Tall.

[2_7J a) 6 cm

&

8) P 219 cm _
4 CM- i
N 20 cm
10 cn 6) 10 cm §
2) &
S5cm G @
4 cm A
6 cm 6 cm < _>v
3 75 cm
cm

I'eomempusa ycone azaw webepnizi

Y3uiHABIFE 2 M 20 cm, eHi 12 cm xoHE Ka-
JBIHABIFE 2 cm OONFaH peiikamapJaH 9Ke MeH
0ama eni 1 m, y3ptHABIFBI 1 M 80 cm GonFan pama
JKacaybl Kepek.

1. Ochl paMaHBbl )kacay KoCHapblH Kyp.

2. XKacanran paMaHbIH TIK TOPTOYPHINI TiMIiH-
Jie eKeHIH a) OYPBIMITH CHI3FBINI; ) PyJIeTKa
KOMETIMEeH Kajail Tekcepyre 00Jaabl.

3. 4 pama xkacay YIIiH Hele peika KaxeT
Oomanel? (28-cyper).




Kewnicrikreri hurypanapasiy TaFsl 01p MaHBI3bI TONTAPBIHBIH Oip1 — aliHATY
nenenepi. Omapra MUAMHAP, KOHYC KIHE map Karajbl.

Tix TopTOYpeImTE Oip KaOBIPFACEIHBIH aiiHANACKIHA Al HANBIPYaH Maiina
Oonran geHe yuiundp JAem atanaisl 29-cypeTTe NUIMHAPAIH JEMEHTTEpi: Ta-
OaHaapsl, caldylbIichl, 0cl koHe Oyiip OeTi OeifHeqeHTeH.

Tik OypeimTel ymOypeimThl 61p KaTeTiHIH aliHalacblHa afHAIABIpYIaH Mai-
na OonraH JneHe KoHyc Aem atamaabl 30-cypeTTe KOHYCTHIH Tebeci, Oyitip Oeri,
CaIyIBICH XKOHE TabaHbl OCHHENEHTeH.

JleHTeIeKTiH 03 TMaMeTpi alHaNachlHIA aifHANABIPYAaH maiaa O0IFaH JeHe

(2_9J ) i@ S ) i3_1J N
m mabanvl _ mebeci
&

B, .ol

1 Ll -t B .

) : oyilip 6emi

L) [} : :

i Vo canwbics

R 5 : _ canywwicol

]
P -l
I';-- \.‘: -:‘-..‘\ 6Y1le 6eml e
R mabanl
- e || QA

S \\_/‘/ AN L )

wap nen atanansl (31-cyper). Ocol aHHanz[LIpyzLa meHOep maiifa eTkeH Oer
chepa nem atajmambl. Keleln TYpFaHBIHIAH, MIapaslH 0eTi cq)epaz[aH KypajiraH
oomansl. Chepanbin IIeHTleeH OHBIH Ke3 KEJITEH HYKTeCiHe JEHIHTI KaluIbIKThIK

OHBIH PaJInyChIH aHBIKTaNIbI.
AWinany neHenepiHiy OyHip jKoHEe TOJBIK OeTi ay1aHbIHBIH (hOpMYTaTaphl:

4 N

'
'
'
'
.
il
'
'
.
.
'
.
[
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.
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- J
Huaunap Konye Ilap
S, .. =2nrh S, . =afl S=4nr
B yiip _ _yulp B
mouvlK v maban oyuip moaviK - maban oyuip
= 2 nr2+ 2 nrh = nrz+ nrl
1-ecen 2-ecen 3-ecen
h=5 cm, r=6 cm 6onca, r=5cm, [=12 cm Gonca, r= 8 cm Ooica,
Séyt?ip =2nrh= Smo’w = nr’+nrl = S=4nrx
" ol 9 ~ B2 E.79— ~4-3,148%=
=2-3,1456=565(cm?). ~ 3,145°+3,14512

_ 2
=267 (cat). 803,84 (cm?).




Temenzne nnaHUMETPUSHBIH KOMETIMEH IIEIIIICTIH aifHaNy AeHeNepre KaThlCThI
eCenmTep/Ii KapacThIpaMbl3.
4.22. lllap neHTpiHeH OHBIH OCTIH/E )KATKAH 4 HYKTeTe JACHIHT1 KAIIBIKTHIKTapIbIH

KOCBHIHABICH 24 cm-re TeH. [llap auameTpin Tam.
4.23. AcaHHBIH DIBIHBIASFBIHBIH (KO(E IMETiH BIABICHIHBIH) OnikTiri 90 MM, Taba-
HBIHBIH AuameTpi 73 mm-re TeH (32-cyper). Kodere canbinran mekep Hemece
CYTTI apanacThIpFaH Ke31e ACaHHBIH KOJbI KYHIN KaniMaybl YIIIH KaChIKTHIH

Y3BIH/IBIFBI KEMIH/IE KaHIIa 00ybl Kepek?

Hlewyi: KachIKTBIH Y3BIHABIFBIH 32-cypeTTerigeit | nem ancak, onma I[lu-
darop Teopemacsina opaii: [ 2= 73 >+ 90 2 = 13429-ra ue 6onambi3. bynan
| =115,9 um.

JKayaoer: KachIKTBIH Y3bIHABIFBL 116 mM-1eH KeM 0oMaybl Kaxer.

f— 73 M

&

—

AN

3

10 c™m

1 (34
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4.24. 33-cyperTe OepinreHaep/i maiganaHbln, KOHYC MiNIiHIHAETI 0amMy3aak

Ta6aHBIHBIH paanyChbIH TalIl. OHHH CBIﬁLIMﬂBIHBIFbIH TaIl.

4.25. 34-cyperte Oeiinenenred JIOHJOH KanachlHIarbl H_IGKCHI/IpI[iH ['nobyc Te-
aTpsl WHIKHAP mimininge. Cyperre OepinreHaepal naianansii, TeaTpabH
TOMCHT1 OYpBIIIBIHIAFl AKTEPiH NAaYBICEl XKOFaphIa TYPFaH KOPEPMEHIe
KETIMm Oapysl YIIiH KaHIIA KAMIBIKTBIKTBI 0ACHIT OTETIHIH aHLIKTa‘?

4.26. 35-cyperre OeciiHeNeHTeH MUIMHAD MIIIiHIH-
JIeT1 BIABICTBIH OMIKTITT 12 cm, ax keHairi 8 cu.
JXKorapeigarsl TaOaHBIHBIH )1 OPTACHIHIA TECIK
0ap. Ochl BIABICTAH IMIIMAIK 1MIyre apHaJIfaH
TYTIKIIEHIH Y3BIHABIFBI KaHIa 00Nyl Kepek?
Tyrikmeniy kepiHin TypraH OeJiriHIH Y3bIH-

IBIFBL 2 CM.

4.27. buiktiri 30 cm 0oaraH MBICTAaH »acalFaH
KOHYC epiTiIin, oaH MUINH/p Kacaiasl. Erep
KOHYC MEeH NUIMHAPIAIH TaO0aHIaphl TEH IICH-
OepnepaeH KypanraH Ooica, maiina 6onraH
HUJIHHAPAIH OUIKTITIH Tall.

35

4 2cm

~

y 23



a\ JKOBA KYMbBICBIH OPBIHIAY BOBIHIIA HYCKAYJIAP

Koba xyMbIchl TakelpbiObl OOWBIHIIA OKYIIBLIAP JKEKe-Keke Hemece 3-4
aJaMJIbIK TOII Oonbim icteyine 6omaasl. Koba KYMBICH OKY JKBIIBIHBIH COHBIH/IA
OTKI31IETIH KOpFayMeH (WarbiH KoH(epenuusamen) askranansl. JKoba KyMbIChl
OOMbIHIIA KYMBIC YAEPICi TOMEH/ETT OKY KbI3METTEP/Il KAMTYbI MYMKiH: 131€HIC
KBI3METTEPiH XKOoCnapiay, MiHIeTTep/i 03apa Oeuin any, 0Ky MaKcaTTapbiH KoK,
KEPEKTI MAIIMETTEP/l 131€T Taby, TaKbIPbIIKA KaThICThI MPOOIEMAbl JKaFak
MEMIMACPIH 131y, 0MapABIH CH THIMAICIH TaHIay JKOHE OHBI HETi31ey, KakKeT
Karjaiga cypayHama jkoHe Toxipulenep oTKi3y, K00a KYMbIChl HOTHXKEIEPI
OolbiHIIa ecen faspiay, 63 KbI3METIHE Tajjay Kacay jkoHe Oaramay, Ko0a Ky-
MBICBIH KOpFay YIIIH MpE3eHTalus Jaspiay KIHe OHbl Kopray. OKyibiap xo0a
JKYMBICHI OOHBIHIIA 13/IEHICTEPIH JKbLI 0apBIChIH/A JIETTE CA0AKTAH THIC O31H/IIK
KATTBIFyIapaa Kyprizeui.

JKo0a KyMBICI TAKBIPBINITAPBI 1C KY3IH/IIK, TEOPUAIBIK KIHE 3€PTTEY Oarbi-
THIHZA 00Tyl MYMKIH. IC JKY3IHIK XKYMBICTa TEOMETPUALAH MEHTepiNreH Oinim
MEH JaffblIap OMipIiK jKafgainapaarsl npodaemanapas (Keiicrepai) menryie
KOJITaHbLIAbl. ATl TEOPHUSIBIK K002 )KYMBICTAPBIHAA T'€OMETPUSHBIH KaHAal1a

@ a f 2) )
=
wv
b
=
o
=
2" g 6 M N o5 »
o J

0ip TakpIpbIObI TepEeHIpek yiipeninexi. 3eprrey icrepinie KaHaaina Oip cran-
JapTKa Typa KEIMEHTIH F€OMETPHUSANBIK €CENTI HEMECE OMIPIIK MPOOIEMaHBbI
ey GOHbIHIIA MAFbIH FRUIBIMU 131CHIC KYpri3ineai.

Ic »ney3indik mncoba neymuicoinblH yazici

Koba manceipmacer. 36-cypeTTe OCHHENCHTEH casyKaWgarsl YHIIH
KaObIpFalapbit 605y Kepek. Yiial Kypy KOCIapsl (TalCbIpMaFa KOCHIMILIA CTIITCH)
HETI31H/IE OCHI KYMBICTBI OPBIH/AY YINIH €H THIMJI (ap3aH) KoOaHbl JalbiHa.

KobGa KyMBICBIH OpBIHIAY YAEPICIHAE OKYWbBLIAD YH JKOCHAPBIH KEKE
ydpenin mpiransl. MinaeTTep/i aHBIKTAN, XKOCIAP KYPaJbl KIHE iCTEPAL 03apa
Oemim amaabl. AnasiMeH 00sIaThIH ayJaH/Ibl aHBIKTAM anaabl. bosgy ymin KaHma
0osy KaxeTTiri aHblkTanaael. bipHeme 6oy Typiepi OolblHIIA ecem-Kucam
xkacanansl. Kaiicel 605y KonaHblica, MaKcaTka cail 001aThIHBI aHBIKTANAbI KIHE
Herizaeneni. Tagpanran 00y OOMbIHIIIA OAPIBIK €CEM-KUCAI ICTePiH OPBIHIAN bl
KOHE jK00a JKYMBICHIH, COHJIaif-aK 01 OOWBIHIIA TIPE3CHTALUIHBI JabIH A IbI.

Eckepmy: Cypemme yii dcocnapuvinoly 6apiviebl KeaimipiimezeH.
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TEOMETPHUSJIBIK TYPTEHIIPYJIEP MEH
YKCACTBIK

[/ A

By Ttapaynapl yiipeHy HOTHIKeCiHIE CeH TeMeHjeri OiliM KoHe ic
XKY3iHIIK JaFabuiapra ue 00JachiH:

biaimoep:
yKcac guaypanapobiy, GHblKMamacsll JcoHe 6encineHyin 0iny;
yuibypoiuimapOowiy, yKcacmolk, beacinepin 6iny;

20MOmMemus YFbIMblH 0iny.

Ic xcp3indix dardviaap:
eKi yKcac yuoypbiuiman colkec snemenmmepdi maba 6iny;

yuboypoiuimapOosly yKcacmolk, 0encinepin 0oaendeyee JcoHe ecenmeyee
batinanvicmol ecenmepdi uieuryoe Ko0A0aHY;

20MOmMemusiHbl NAUO0ANaHbIN YKCac Kenoypuiuimapost caia 6iny.




n\ KOIIBYPBIIITAPIABIH YKCACTBIFBI

KyHnenikTi TypMbIcTa TeH (urypanapaaH
Oacka miliHi (KepiHici) OipKeJKi, eJeM-
nepi ap TypJi purypanapra xui Ke3 001aMbl3.
Tapux xoHe reorpadus FbLIbIMAApPbIHAA
9p TypJii MacuTabTarel KapTraaapAbl KeIl
nagagaHrFaHChbIH. ChIHBIN TaKTaChIHA UIIHTEH
JKOHE OKYJIbIKTAa KOPCETIITeH pecny0ruKaMbi3
KapTrajapbl 9p TypJi ejiiemzae, Oipak oJap
Oipkenki mimiHae (kepiHicte). CoHmaii-ak,
0ip GoTonn€HkagaH TypJille eJjlIeMaeri
(otocypetTep mbIFapbuiaabl. by cyperrepin
eJILLIeMZIepi 9p TypJii OoJica aa Gipaeii KepiHicTe,
SIFHU osiap Oip-OipiHe yKcaiabl (I-cypem).

Kammeuwiry. 2-cypeTte TOpT pomM0O Kepce-
tiareH. OnapaaH TeK 6) XXoHe ) poMObLIap
FaHa OipTypsi KepiHicke ue. bya pomObLIap

Bﬂ C, 2 c HeciMeH 06acka poMObLIapIaH €peKIleIeHiI
a) 2) 3| Typ? MyHBbI Oipre aHbIKTalbIK.
/ / 1. Cyperten AD=3, A,D,=2 exeHnuiri
Oalkasbinn Typ. POMOBIHBIH KaObIpFajapbl
A, D, 4, D, TeH, OOJIFAHIBIKTAH,

AB _ BC _CD _AD _3 .
AB BC, CD  AD 2

B C
AIJDI TeHIITiH Kypambi3. bya Xarmaiina poMObI-

JIapAbIH ColKec KaObIpFajapbl IMPONOPIHO-

HaJl 00J1a1bl.

2. ABCD xoHe A,B,C,D, pomGbiiapna /A=/A,=45", /B=/B =135,
LC=2£C=45", 2D =2D,=135°. byn xarmailna poMObLIapIblH COWKeEC
OyphILITApbl ©3apa TE€H O0O0JIa/bI.

CeitTin, Oy poMObLIapabiH  0ip-0ipiHE YKCACTBHIFBIHBIH Ce0e0i — coliKec
KAOBIPFAIAPbIHBIH, TTPOMOPLUMOHAJIBIFBI KOHe COMKeC OYpbILITAPAbIH, TEHIIT
nenmi3. Ke3 KeareH KenOyphIITapablH YKCACTBIFBI 1d OCBl HETI3E EHTI3UIE].

Exi kenOypoim (6ecOypoim) ABCDE xome A B,C,D,E, rypiune
oenrinenren oonwin, LA = ZA,, LB =4B,, £C =£C,, £/D =4/D,, LE
=/F, sruun colikec OypbllITapbl ©3apa TeH 6ouacsin. Ouga AB XoHe
A,B,, BC xoane B,C,, CD xoune C,D,, DE xone D E,, EA xoHe E A,
KaObIpranap KenOYPHIITHIH calkec Kabbipearapsl OETl aTalaipbl.

Anbikmama. Exi kenOyphIITHH OYpHIITAPBI COHKECIHIIE 63apa TEH, OapIIbIK
colikec KaOBIpFaaphl ©3apa MpomopIuoHai 6oica, MyHaal KenOypeImTap yxcac
Kenoypulwmap nen aTanausl (3-cypem).




KenOypbelutapabiH, VKCACTBIFBI o> O€ITriCiMeH KepCGTiJICI[i

iﬁj Catixec bypwiuwmap mey
\Y

ZAzlAl, ZB=ZB1, ZC=ZC1,
/D=/D,, /E=/E,
FOOF,
AIB] — BICI — CIDI — DIEI _ EIAI k@
AB BC CD DE
7&9”1(@(3 6ypblmmap nponopyuona

YKcac KemOyphHIIITapablH ColKec KaGBIpFaJ'IapI)IHHH
KaThIHACBIHA TeH OOJNFaH K CaHbl OCHI KOMOYPHIIITAPIBIH
yKcacmulk kKo uyuenmi nem atanajibl.

I-ecen. 4-cyperteri KOMOYPHIITAPABIH YKCACTHIFHI
Oexnrini 6oxca, OeaTici3 y3bIHIBIKTH TaI.

[Iewyi: Ocpl KoMOYpHIIITAP YKCACTHIFBIHAH ONaP/IbIH
coiikec KabObIprajapblHBIH MPOMOPIHOHAT €KEHi Kelim
IITBIFA]TBL.

Jlemex, %z ;— . Bynan x = 6 : 3 = 2 exenin Taba-
MBI3. JKayaow. X = 2.

2-ecen. S-cyperreri toproypsimrap ykcac ma? Here?

[Teuryi: Xox. Onapasin coiikec Oypsimrapsl TeH (90°)
Ooxnca ja, coiikec KabbIpFanapsl MPOMOPIHOHAT EMEC:

AB BC 1

PO 17 or T 2
Ecenmep men mancoipmanap

6.1. YxcacThlKk Ko3(PGhULMEHTI JereH He, OJ Kajiaii
AHBIKTATA/IBI?

6.2. Erep ABC xoHe DEF ywobypbimrapaa ZA=105°,

/ZB=35°, ZE=105°, ZF=40°, AC=4,4 cm, AB=5,2
em, BC=17,6 cm, DE=15,6 cm, DF =22.8 cm, EF=13,2
cm bosica,onap ykcac Oonaasl Ma?

6.3. 2-cypeTTe KOpCeTLIreH a) XoHe o) poMObLIap
HEJIKTeH yKcac emec? d) xoHe 0) pomObLiap me??

6.4. 6-cyperreri ABO xoane CDO YLIOYPBIILITAPBI YKCAC
oonca, AB, OC keciHIiNepiHiH Y3bIHIBIFBI MEH
YKCACTBIK KOB(I)(I)I/IL[I/IGHTIH Tarl.

6.5. 7-cyperte ABCD o A,B,C,D,.AB = 24, BC = 18,

CD = 30, AD = 54, B,C, = 54.A4,B,, DA, xaune C,D,
KECIHLIEPIH TaIl.
6.6*. ABC ywOypbmibiHblH AB xoHe AC

KaOBIPFAIAPBIHBIH, OpTaJlapbl COMKEC Typae P XoHe
Q 6onceiH. A ABC o> A APQ eKeHJiriH ganense.

[75
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¥KCAC YHIBYPBIHITAP 2KOHE OJIAP/IbIH
CUETTEPI

EH kapanaiibiM KenOypsilil 60JFaH yIIOYPIIITAPAbIH, YKCACTBIFbIH TEKCEPEHiK.

IE Teopema. Eki ykcac ymOypbim mepuMeTpJiepiHiH KATBIHACHI YKCACTBIK
k03¢ unpenTine TeH.
Och TCOPCMAHBI 63 6CTiHH.Ie J3JICIAC.

IE Teopema. EKi ykcac ymoOypbill ayIaHIapbIHbIH KATBIHACHI YKCACTBIK KO3(-
(unMeHTIHIH KBaJApaTbIHA TEH.

AABC 5 AA\B,C, (1.a-cypem), E> . V)
k — yxcacmuoik Kooeqbqbuuueﬁml Sinc: A By €y
Janenoey. Teopema maptel 60iibiHma, AABC oo AA B, C,. Kenbypeiurap yK-

AB _ BC _ CA —k
AB, BC, C4

CACTBIFbI aHBIKTaMacbliHa opail, ZA=/A,, £B=/B, LC=£C

s N\
ij B Bl B
g ﬁ\\_ %
AI Cl F
Bl
A C A(A ) E C é

&

ZA = /A, eXeHIrH naiiaJaHbIIL,onapael 1.9-cyperreriieii 6erne-oeT KOSIMH3
JKOHE TI/IICTl OPHEK XOHE OeNriieyaepi iCke acblpaMbi3.
MbIHa yIIOGYphIIITAPAbIH, aydaHbIH Tayblll, KATbIHACTAPbIH KapaliMbI3:

g _AC-BE S,.  AC
ABC 7 => = — (1),
A, C,- BE SABQ A,C
SABC1= o) )
_ A]Bl : C]F .
ABC 2 ’ Sasc A8,
_, e _ 22 (),
AB-CGF Sinc, AB
SABC1 2 )

(1) tenmikTi mywenen (2) TeHOiIKKe O6JCeK, TeH OypbllliKa he OOJFaH

YIIOYpBILITAp ayAaHAAPbIHbIH, KAaTbIHACHI YLIiH (3) TEeHAIKTi >KacaiMbi3.
Supc _ AB-AC 5
S'4131C1 AlBl ‘A1C1 ( )

_BC 4
AB, BC, CA
Sgc  AB-AC  AB AC
SA]B,:’:1 AB -AC,  AB AC

KeJIiI wbiFaabl. Teopema 0saendenoi.

MyHna mapt OoibIHIIA, =k  eKeH.IriH ecernke ajcak,

—k-k=k




Vj I-ecen. ¥Kcac ywmOyphILITAp COWKeC KAOBIPFAIAPBIHBIH KaTbIHACHI COJI
KaObIpFajiapFa Xypri3uireH OMiKTiKTep KaTblHAChIHA TEHJIITIH aaJemae (2-cypem).

AC _BD

AABC cOoAA,B,C,, BD, B,D,— 6uixmixmep ] :>

Ilewyi. bepiareH ymOypbIIITApAbIH YKCACTBIK KO3(MQOUIIMEHTI kK OOJICHIH.
OHpa, ACEAI'C1= k; LS’ABC:AS’AlBlek2 (1) 2} B B,
Oosanbl. EXiHI XaFbIHAH,

1
—~AC-BD
2

_AC BD | BD

S e _ _ ) .
AC, BD, B,D,

S 1 - (2)
AB,Cy > AC, - BD,

BD

(1) xxoHe (2) TeHIIKTEH k- BD

= k2
B,D, KN

Ceiitin, api BD

k-ra teH, garHu A€ _

opi,
B, D, P AC

AC

1~1
BD

=k

11

KaTbIHaCTaphbl

3

(3] ¢

AC,  BD,
Ecenmep men mancoipmanap

7.1.¥kcac ywoyphllTap ayaaHIapblHbIH, KAaTbIHACKI
TypaJibl TEOPEMaHbl alThIN Oep KoHE IdJIeNIe.

7.2.Exi ykcac ABC xone A, B, C, ywoypnimrap
Oepinren. Erep §,,. = 25cm® xone S,,. = 8lew’
0oJica, yKcacTblK KO3(DdUILIMEHTIH Tarl.

7.3. Eki ykcac yuoypsbiin aygaHaapbl 65 u? xkane 260
Mm%, Bipinmi ymOypeIuTeiH 6ip Kabbiprachl 6 m 6oJica,
eKIHII YIIOYPHIIITHIH OFaH COliKeC KaOBIPFachIH Tall.

7.4.bepinreH ymoypbIlIThIH, KaObIipFaaapbl 15 cm, 25
cm xoHe 30 cm. Erep mepumetrpi 35 cm GoaraH
yuoypsiin OepiareH ymoypshllika ykcac 0OoJica,
OHBIH KaObIPFAJIAPbIH Tall.

7.5. Kabwipranapsl 12 cm, 20 cm xoHe 13 cm Gonran
ymoypsim Oepinren. Erep kimi kaOsipracel 9 cm
Oonran ymoOypeimr Gepinred ymoOypbolmKa yKcac
0onca, OHBIH KaOBIpFaJapblH Tal.

7.6. AABCcoAA B, C| xoHe Oyl yIIOYPBILITAPAbIH,
colikec KaObIpFaJapblHBIH, KaTbIHAchl 7:5-Ke
TeH. Erep ABC ymOypbllubiHbIH, - aynansl A4,B,C,
YIIOYPBIIIBIHBIH, aygaHbiHAaH 36 M? -Ka apThIK
Oosica, Oy YIIOYPBILITHIH, aydaHAapbIH Tarl.

7.7.3-cyperte Oepinrenaepai naiganansl, YIIOYPHIII-
TapJblH YKCac SKU YKCac €MECTITIH Tarl.

7.8. 4-cyperteri ymOypoimTap ykcac, ayiaHaapbl KaThl-
Hachel 25:9 6osca, 6enrici3 KeciHal Y3bIHABIFbIH TaIl.

7.9. 5-cyperreri ymbypeimrap S.: S, = 49 : 25 KoHe
yKkcac 0onca, Oenrici3 KaObIpFaHbl Tal.
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g YHIBYPBIIITAP YKCACTBIF bIHBIH
' BIPIHIIII BEJIT'ICI

E beacendiaixmi apmmuoipyuwrot ycammotry
l-cypeTTe KOepCeTUIrTeH YIOYpbIIITApAbIH IlIiHEH YKCACTapblH aHBIKTA.
OnapablH YKCACTBIFbIH KaJlail aHbIKTaIbIH?

AN VAN

AHBIKTaMa OOMBbIHIIA, €Ki YIIOYPBIIITHIH YKCACTBIFBIH aHbIKTay YILiH OJ
OypBIIITApAbIH, TEHJIrIH XOHE ColKeC KaObIpFaJlapblHbIH MHPOMNOPILIMOHAI
€KEHJIIrH TeKcepyiMi3 Kepek 00s1aabl. YIOYphIITap YIiH OWI TEKCEpy OHaiIay
Oosanbl. ToMeHae KeATipiIeTiH TeopeMaaap OChl KOHiHAE, oJap “yloyphIlITap
YKCACTBIFBIHBIH, OeJrijiepi” men ataaaibl.

IE Teopema. (YwOypoiuTap ykcacTolFbIHBIH, bb Oesrici). Erep 0ip ymOypbim-
TbIH €Ki OypbIlbl eKiHmi ymOypbIThIH €Ki OyphilibIHA COWKec Typle TeH 0oJca,
MYH/Iaii YmOypeimTap ykcac 6osananl (2-cypem).

AABC, AA,B,C,, LA=/A,, 4c=4c1] I:> Q AABC coAAlBICl]

fij B N Jlanendey. 1. YIIOYPBIIITBIH iEHKi OypbILITAPHI
KOCBIHJBICHI TypaJsIbl TeOpeMa OOWBbIHIIIA,

ZB=180"—(£LA+ (), } —  JB=B
/B=180°—(£A4,+£C))
B, Hemek, ABC xoHe A,B,C, ymioypblllTapbIHbIH
OypbILLITApbl COMKEC TYpAE TEH.

2. lllapt OoiibiHIa, LA=/A,, £LC=£C,. Ten
OypbILLIKA K€ OOJIFAH YLIOYPBIIUTAP aydaHIaPbIHbIH,
KaTbIHACHI TypaJibl TeOpeMara opai

A ¢l Supe . AB-AC oo Sipc  CA-CB

\ J Sy Bc, ~AB - AC, Syne, G4 G5
byn tenaikrepaiH, oH OeJiiriH TeHeCTipin, Oipael Mylleci KbICKapThuUICa,

AB BC . "
S = mp. TEHOIK maina O6osnanel. Con cusiktel, LA=/A, xoHe /B=/B,

Al B] - BICI
. . . BC CA .. -
TeHAIKTEpP/ MalifaNaHbll, 5 - = ~ , TCHIIKTI aTaMbI3. Ceiirin, ABC xone A,B,C,

YIIOYPBIITAPBIHBIH, OYPHILITAPLI TEH XoHE CoKec KaObIpFaiaphbl POMOPLIMOHAI,
SIFHU OYJT YLIOYpbIIUTAp YKCcaC. Teopema donendenoi.

n/' Ecen. ABC ymiOypbIlIbIHBIH, €Ki KaOBIPFACBIH KUWBIN OTETIH XOHE YLIiHIII
KaObIpFachiHA Mapajieib 60aFaH DE Ty3y ChI3bIKThI YIIOYPBIIITaH OFAH YKCAC
YIIOYpBILI O6JTiHYiH nasenne (3-cypem).

L2\ N




E . ABC xeHe DBE ymbGypeiitapna ”ij B )
Z/B— oprtak,/ CAB = ZEDB (AC xone DE napaieib
TY3Y CBI3BIKTapibl AB KuIOIIBIMEH KUFaHJa Maiiaa
0OJIFAaH colKec OypbllITap TE€H OOJIFAHBI YIIiH)
(3-cypem). Jlemex, YIIOYpBILITAp YKCACTBHIFBIHBIH bb D
oenrici 6ofibiHIa, ABC co ADBE.

A C

Ecenmep men mancvipmanap L )
8.1. YwOyprllTap yKCacThIFBIHBIH aHbIKTaMachiH, bb GesriciH e3apa caibICThIp.
8.2. YwOypslitap yKcacTblFbIHbIH bb GenriciH mnanenne.

8.3. Cyperreri MaiMeTTEp HEri3iHAE X-Ti TaIl.

(4)a) 2) 6) . )
4 x X 3 3
10 4 )

.4. 5-cyperTeri MoJliMETTep HETI3iHJe X-Ti Tall.

a) 2 2) 6) )
4 6
3 3 X
L ¢ \ X < P 20 x . L2 6 )

8.5. ABCD napanenorpambiblH, CD KaOblpFacbiHaa E HyKTeci anblHFaH. AE
xoHe BC coaynenepi F HYKTECiHIE KUBLIbICAIbI.
a) Erep DE =8 cm, EC=4 cm, BC =7 cm, AE =10 cm 601ca, EF xoHe FC-Hbl;
o) Erep AB=8 cm, AD =5 cm, CF=2 cm 6onca, DE xoHe EC-HbI Tarl.

8.6. 6-cyperrre ABCD — Tpaneuusa.Cyperreri MaJiMeTTep HETi3iHIe x-Ti Tall.
6) B

61a) B i C 2) B 3 _C c
A X D 14v 7 'D A' vD

N OO0/
(&)

8.7*. Bipeynen cyiiip OypsimTapsl TeH 60NFaH eki TiK OYPBIIITH YIIOYPHIIITAP
yKcac eKeHIH Jameje.

8.8%. ABC ywoypbiibiHbiH AC KaObiprackiHaa D HyKTeci aiabiHFaH. Erep
/ABC=2/BDC 6onca, ABC xoHe BDC yuiOypbIllITApbIHBIH YKCAaC €KEHIITiH
nonenge. Connaii-ak,34B=4BD xone BC=9 cm 60aca, AC KeciHaiciH Tarl.

8.9. 7-cyperre Oepinrenmepre opait Oenricis KeCiHiHI Tal.

a) IJ || FH, HI -? 6) OR || PS, RS -? n) XY |[UW,VX -?

r N
() 9 ] N N N
6 Ky Y v
F
12 42
2
G 14 H 1 0, T X
\S J
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YHIBYPBIIITAP YKCACTBIF bIHBIH
EKIHIII BEJIT'ICI

IE Teopema. (Y1OypbIlLITap YKCACTBIFBIHBIH, KBK Oerici). Eeep Oip pubypoiumoty,
eKi KabvIp Factl eKinuwi pubppolutmolH, €Ki KaOblp FACLIHA NPONOPUUOHANL HCIHE OCbL

Kabvip Faaap xcacaran 6ypotuumap mew, 60aca, mpnoau pubypoimmap yxcac 604adot
(1-cypem).

C=‘rAABC, AABC,, LA=LA, ﬁl—jg |::> CE AABC oA A B,C ]

(ij C ) =/A,, £2=/B, 6onareH eTiI
ABCzYH_I6¥pr]J_[I>IH KacambI3 (1- cypem) On bb
Oerici 6oibiHma A,B,C, yluOypbilibiHA YKCAC
OoJtaabl.

AB  AC

AAB Ci oAABC, A(_f
N . AB _ AC

IIapt GoiibIiHIIA: AB, ~ AC,

J
byn exi renaikren, AC, = AC eKeHAIriH aHbIKTaiiMbI3. OHna ywoyphimrap
teHairiHiH, KBK oOenrici 6oiibiHIIa AABC =AABC,. Atan aiitkaHma £2 =/B.
bipak xacanysl OoitbiHIIA £2=/B, eni. lemexk,/B=/B,. Ounga,Z/A=/A, XoHe
/B=/B, 60aFaHObIKTaH, YIIOYpbIIITAp YKCACTBIFbIHBIH, BB Oerici GolibiHIlA
AABC coAA,\ B, C,. Teopema dsnendenoi.

n/’ Ecen. AB xoaHe CD kecinaiiep O HykTeciHae Kublibicanbl, AO = 12 cm,
BO= 4 cm,CO = 30 cm,DO = 10 cm 605ca, AOC xoHe BOD ymoypbIlTapbl
ay/JIaHJApbIHBIH, KATBIHACHIH Tarl.

rij C 2 Illewyi: Illapt GolibiHIIIA,
o4 12 3
OB 4 :OA_OC_3
oCc 30 _3 OB OD ™
0 B oD 10
Hemek, AOC yumOypbIIIBIHBIH €Ki Ka-
A ObipFachl BOD ymOypblIIBIHBIH €Ki Ka-
- ObIpFacCblHA TPOMOPLMOHAT XoHe Oyl Ka-
ObIpFaJiap apacbIHAAFbl COWKeC OyphIlITAp
A J

BepTuKai Oypsiiurap 6oiaranabikTan: ZAOC = ZBOD. ConnplKTaH, YIIOyphIIITAp
ykcactblFbIHBIH K BK 6enrici 6oiibiHIIa, AAOC o> ABOD, ykcacTbIK KO3(hOUIIMEHTI
k= O—B'—'3. EHpi ykcac ymiGypaliirap ayaiaHAapbIHbIH KATbIHACKI TYPasibl TEOPEMaHbI

. ‘SA()C
KOJITaHAMBI3: =}2=9. XKayabwi: 9.

Szop




Ecenmep men mancoipmanap

9.1. YwoOyphluTap YKCACThIFbIHBIH, aHbIKTaMaChIH
xkoHe KbHK OericiH e3apa CaabICThbIP.

9.2. Tebecinaeri OypblITApbl TeH OOJFaH TEeH
OYiipJi yiOypbllITapAblH YKCAaCThIFbIH a) bb;
9) KBK OenriciH maigagaHbll JaJ1eJiIe.

9.3. 3-cyperre keckinaenreH OAB xoane OCD ymby-
poilTapsl ykcac 6ona ma? Erep ykcac Oornca,
OCBI YIIOYPBITITAP IEPUMETPIHIH KaThIHACHIH TAIl.

9.4. ACxoaHe BD caynenepi O HYKTe[e KMbLIbICAbI.
Erep AO:CO=B0O:D0O =3, AB=T7 cm 60aca,CD
KeciHaiciH xaHe AOB meH COD ymOypbllITaphbl
aylaHAapbIHbIH, KATbIHACHIH TaIl.

9.5. ABCxone A B, C, ywdypblurapbiHia LA=/A,,
AB:A B =AC:A C =4:3.

a) Erep AB xecinnmici A B-n1eH 5 ¢cM apThIK
oosca, AB xoHe A B, KaObIpFajapbIH TaIl.

@) Erep A, B, kecinnici AB-nan 6 cm Kem Gouica,
AB xoHe A B, KaObIpFanapbIH TaIl.

06) Erep OepinreH ymoypbllUTapablH, —ayaaH-
OapblHBIH, KocbIHABICH 400 cm? GoJica, ap 5
YIIOYPBILITHIH ayJaHbIH Tarl. L 46 D )

9.6. Erep Oip TiK OypbIIUTHl YUIOYPBIIITHIH KAaTE€TTEPi €KiHIII TiK OYpBIITHI
YIIOYPBIIITBIH COHKec KaTeTTepiHe MpomopiMoHan 0osca, oHAa Oy
YLIOYpPBILITAp YKCAac OOJIyBbIH AdJIee.

9.7. Katetrepi 3 om xkoHe 4 dm OOJIFAaH TiK OYPBIIITHI YLIIOYPHILI MeH Oip KaTeTi
8 dm xoHe runoreHy3acol 10 dm 601FaH TiK OYPHIIITHI YHIOYPBILITBIH YKCAC
0OJybIH J9JIeJIae.

9.8*. AB xeciuai men | Ty3yi O Hykreme kubuibicanbl. | Ty3yine AA, xone BB,
neprnenaukyispnap rycipiares. AA, =2 cu, OA,=4 cm xone OB,=3 cu Ooica,
BB,, OA xxone AB kecinminepai tam.

9.9*. 4-cyperTeri ManiMeTTep OOWBIHIIA YIIOYPHIITAPIBIH YKCACTHIFBIH HET13]€.

&Jiy Ay t ]
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1 @ YIIBYPBIIITAP YKCACTBIFbIHBIH,
= YIHITHIIII BEJIT'ICI

IE! Teopema. (Ywoypsimtap ykKcacTolFbiHBIH KKK Oenrici). Eeep 6ip
PuOEpoIMbLE, pui KAObIP FACHL eKiHwi puOypoluimsty, pui Kabblp FACbIHA ColiKecC
mppde nponopyuonaa 6oaca, mynoai yubypvtmmap yKcac 604adot.

AABC,a4,B,C,, 4B _BC_CA (I—cypem)] |::> AABC > AA,B,C, ]

AB, BC, CA,
”ij C, ) Jel 0000 . ABC ymOypbILIBIHBIH, AB
9 KaObIpraceiHaa AD = A B, GonaTblH €Tin
E A& D wnykrecin Oenrineiimis. D HykTeciHeH BC
KaObIpFacblHa TAapajuiesib €Til XYPri3iareH

1| Ty3y cbi3blK AC KaObIpFacbiMeH E HYKTeciHae
y 5 2 KUbLIbICCHIH. OHa yUIOYpHILLITAP YKCACTHIFbI-
N / ubIH bb 6enrici 6ovibiHa AADE xone AABC
ykcac 6osiaabl. OH/1a TeopeMa 1apThl XoHe aHbIKTaMa OOMbIHILIA:
AB _BC ~— AB_ BC (1) AB _ AC AB _ AC )
AB BC™" AB, AC"™" AD AE

AD DE’
Onna AD = A B, exeHin eckepcek, onapabid Oipinwicinen B,C, = DE, an
exinmicinen A,C, = AE exeni TybiHgaiasl. CeiTim, yIOypbIIITApD TEHIITIHIH
KKK ©6enrici 6otibiHIIa, AADE = AA,B,C,- Ouga AADE co AABC.
Hemek, AABC co AA,B,C,. Teopema dsnendenoi.

n/' FEcen. Erep exi TeH OyiiipJi yIIOYpbIUTHIH OipeyiHiH TabaHbI XoHe OYyiiip
KaOBbIpFAchl €KiHIIICiHiH TabaHbl XoHE Oyiiip KaObIpFachblHa MPOMOPLIMOHAI
Oosica, Oy YIIOYpPBIIITAPABIH YKCAC €KEHMAITIH IaJeIe.

|::> ‘ AABC o> AA,B,C, ]
4B AC

BZ . AB=BC, A,B,=B,C, Tenuikrep M%l =iC, KaTblc:TI/,‘f:TB1 =1
=BC TEHIIKTEPiH XacaiMbI3. leMek,yioypoiuTap ykcacTblFbIHBIH KKK 6enrici
1+1
ooribiHIIA, AABC co AAB,C

| Sl B O

wcenmep MEH mancouipmaiap

10.1. YwmOypsliutap yKcacThIFBIHBIH KKK OenriciH xoHe mosenaeyiH OasHua.

10.2. AC=14 cm, AB=11 c¢cm, BC=13 cm, A,C,=28 cm, A,B,=22 cm, B,C,=26
cm ekenpiri 6enrini. ABC xone A B, C, ymbypeiiirap ykcac 6oia ma?

10.3. 2-cyperreri ykcac YLIOYpbIIUTAPAbIH KYNTapbIH KOPCET.

10.4. ABCD tpaneuusinblH AB xoHe CD Oyilip KaObIprajapbl co3blica, E
HykTeciHme Kubuibicanbl. Erep AB=5 cm, BC=10 cm, CD=6 cm, AD =15 cm
6osica, AED ymOyphILIBIHBIH, aydaHbIH Tarl.

10.5. TpanenustHbiH, TabaHmapsl 6 cm xkoHe 9 cm, ouikriri 10 em. Tparnenus auaro-
HaJIbJapbl KUBLUIBICKAH HYKTEIEH TaOaHaapbliHA ACMiHTI KAIILIKTBIKTapAbI TAIl.

10.6. Ke3 kenreH exi TeH, KaOBIPFaJibl YIIOYPBIIITHIH, YKCAc OOJIybIH I9JIEIIe.

AABC, AB=BC,| AB_ AC

AA,B,C,, A,B,=B,C, AIBI_AICI




10.7. Tabansl 12 cm, 6uikriri 8 cm 6osFaH TeH OyiipJi 2} 2) )
YLWIOYpBILI ilIiHE KBaapaT ChI3bIJIFAH, OHIA ) 6
KBaApaTThIH €Ki Tebeci yloypbill TabaHbIHAA,
ajl KaJFaH eKi Tebeci Oyiip KaObIpFajapbIHIA 7 7
KaTtaapl. KBanpaTTblH KaObIPFACBIH Tall.

10.8*. Cyitip Oypbiuthl ABC yIIOYPHILIBIHBIH,  AA,

XoHe BB, Owuikrikrepi XypriziireH. AABCco
AA,B,C exeHairiH pajesje.

10.9. Exi ykcac ymOypbIIITBIH ayJaHbl 6 koHe 24-ke 2
TeH. OnapabIH OipeyiHiH NepuMeTpl eKiHIIICIHIKI-

HEH 6-Fa apThIK. YJIKEH YIIOYPBIIITHIH IEPUMETPIH
TaIl.

10.10. 3-cyperreri ymoOypslmTap Kaiicsl 6enrire opai
ykcac?

10.11. 4-cyperreri JKI xone JGH ymbypoimrap
Kaiicel Oenrire opait ykcac?

10.12. S-cyperTteri ymOyphIIITapabIH Kaﬂcmnapm
Oipine-0ipi ykcac?

s N N\ [
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==\ Tapuxu p3inodisep. Byn okura 0i3miH spaMbi3naH aaablHFBI VI Faceipaa
O0osFaH. by yakpITTa TpeKkTep reOMeTpPUSIMEH AEPJiK ILIYFbUIIAHOAWTBIH €.
I'pex punocodsr Panec MBICHIP FHIJIBIMBIMEH TaHBICY YILiH carlapra aTTaH/bl.
MBbICBIPIBIKTAp OFAH KUbIH €CEIl Oepei: YJIKEH MupaMuaaiapaaH OipiHiH, OWIKTIriH
Kanait ecentey MyMkiH? Dajiec Oyl MaceseHiH KapamalbIM 9pi TapTbhIMIbI

1enimMis TanThl. O TagKIIaHbl [
XKepre Kagaiabl XoHe ObLiai
meni: “KalraH ochl Tasklia
KOJIEHKECiHIH Y3bIHJbIFbI
TasiKIIAHbIH Y3bIHIBIFBIMEH
TeH ©OoJca, mupamuaa
KOJIEHKECiHIH Y3bIHJbIFbI
nupamujga OUIKTIriMEeH TeH
6omanpl” (6-cypet). DanectiH

MiKipiH Heri3aeyre apekeT xkaca!




TIK BYPBILITHI YIIBYPBIIIITAP/IBIH,
m\ YKCACTDBIK BEJITUIEPI

Tik OypbIITHl YIIOYpPHIIITAPABIH Oip OYpbIlIbl TiK OYpbIll OOJATHIHABIFBI
oeriii. COHAbIKTaH MyHJal yLIOYpBIIITApAbIH YKCACTBIK Oesriiepi Oipiiama
KapamnaibiM OoJiaabl.

IE 1-meopema. Tix Oppoiumot puOyporumaposir; 6ip cpiip Oypoiubl calikec mypoe
meH, 6oaca, oaap yKcac 60aadol.

2-meopema. Tix Oppoiuumot pubppoluumapoviyy; kamemmepi colikec mypoe
nponopuuonaa 6oaca, oaap yxcac 6oaadol.

IE 3-meopema. Tix Oppoiumor pubypoiumapoboir; Oipeyinin 2unomeny3acot mMen
Kamemi eKiHWiCiHiK 2unomeny3acsl MeH Kamemine caiikec mypoe nponopuuoHal

boaca, oaap yxcac 60aadot.

byn GenrinepaiH GacTtankbl €KeyiHiH OYPBICTBIFbI ©3iHEH-631 aHbIKTAIA/IbI.
Enpele yuriHmi 6eriHi gasenaeiik.

—00° —one AB _ BC
?AABC,AAlBICl, £C=90°, 2C, =907, EI=RJI:> ‘/f-AABCmAAlBICI\

(_1) ) lonendey ABCy10ypbIiiibiHbIH, BCKaObIp-

4 FacbiHa CE = C| B, 6onarein C B, kecinmicin
Koubit, DE || AB-Hbl Xyprizemis (I-cypem).
OHpa ymOypbliTap yKcacThIFbIHBIH, bbb

oesrici 6oiibiHIIA ADEC xoHe AABC ykcac
O0oJsanbl. ¥Kcac ywOyphIlITApIbIH COUKeEC

aObIpFaIapbl MPONOPLUMOHAJIBIFBIHAH:
KAaObIpFAJIapbI 1P 11)4% o1 BI[

LN

DE CE
o )] OpHek OoiibiHIIa CE=C B,. JleMek,

L ) AB _ CB
_CB 1
DE ~C,B, M

TEHJIiK OpbIHAKI. JlereHMeH, TeopeMa IapThl OOMBIHINIA, ,24_2 = g—% (2)
11 11

(1) xone (2) TennikrepaeH DE = A B, eKeHIITH aHbIKTalbIK.
A,B,C, xoeHe DEC yumiOypbiurtapbid Kapacteipailbik: 1. CE=C B, (epHeK

ooiibiHIIA); 2. DE=A B, (18]€NIE€HTeH TEHMIK).

Tik OypbIITHI YIIOYPBIIUTAPABIH Oip KaTEeTi XXoHE I'MMOTEHY3achl OOMBIHILIA
TeHAIK Oeiricine Kapait, A4, B,C, = ADEC.

Ad, exinii xarbiHaH AABC > ADEC. Omnaii 6onca, AABC co AA,B,C, 6onanbl.

Teopema 0dsnendendi.

n/' Ecen. Erep exi TeH, Oyitipii yioypsiuTaH OipeyiHiH Oyiip KaObIpFachl XoHe
OMIKTIri eKiHIIICiHIH OYiip KaObIpFachl XXoHe OMIKTiriHe MponopuroHan 6osca,
OyJ1 YLIOYPBIIUTAPAbIH, YKCACTBIFBIH AaJienae (2-cypem).

/lonendey. Tik 0ypbiuThl ABD xoHe A B, D, yuiOypbIITapbhiH KapacThIpaibIK.
IIapTt GoiibIHIILIA, OJlapAblH, Oip KaTeTi )KoHe I'MIOTEHY3achl ©3apa IMPOoropLMOHall.




Hemexk, 3 -Tteopemara opait AABD co AA,B,D,. Onna
/DBA = /DB, A,. Ten Oyiiipi yluOYpBIIITHIH TabaHbIHA
KYPTi3ireH OWiKTIKTiH OuccekTpuca aa OOJIybIH
eckepcek, /B=2/DBA=2/D,B/A,=/B, 6onaapl.
Heruxene,ABC xone A B,C, ymOypplurapeiHaa

ZB=/B 1MGH% = g—% TeHIiKTepre 1e 60MaMbl3-

11 171

Hemex, yIuOypbIlITap YKCACTBIFBIHBIH, KbHK
oenrici 6oiibiHIIA, AABC co AA,B,C,.
Kaxerri pacray maneiaaeHmi.

Ecenmep men manceipmanap

11.1. 3-cyperTeH yKcac yuIOyphIlITapAbl Tat.

11.2. Karerrepi 3 m xoHe 4 m 60FaH TiK OYpBIITHI
YILLIOYPBILIKA YKCAC YIIOYPBILITAPAbIH, Oip KaTeTi
27 m Goica, eKiHIIi KaTeTi Helle M 0oiaabl?

11.3. Aymannmapsr 21 m? xoHe 84 m? OOJFaH €Ki TiK
OypbIUTHl YIOyphilTap ykcac. Erep OipiHImi
YLIOYPBILITHIH, Oip KateTi 6 cm 0OoJjca, eKiHImi
YLIOYPBIIUTHIH KAaTETTEPIH TaIl.

11.4. Bip men6epre eki ykcac Tik OypbIITHI YIIOYPBILLT
imTel CcbI3bUIFAH. byn ymOypslmuTapabiy
TEHJIITH AdJIEIE.

11.5*, Karerrepi 10 cm xoHe 12 cm OGoaraH TiK
OYpBILITHI YIIOYpPBILIKA Oip OYpBILIbI OpTakK
OoJFaH KBajpaT ilITed ChI3bLIFaH. Erep
KBaJpaTThIH, Oip Tebeci rMnoTeHy3aaa eKeHIiri
OeJnriii 6osca, KBaapaTThiH, KAOBIPFACHIH TaIl.

11.6*. ABC ymOypsim 6epinren. Oran ADEF poMObl
imrei Obutail coi3pliran: D, E MeH F HYKTenepi
coiikec Typae ymoOypoimteiH AB, BC xone CA
Kabbipranapeinaa xarajasl. Erep AB=c, AC=b
0osca, poMOBIHBIH KaOBIPFaCchIH TaIl.

11.7. 4-cyperrte Gepinren MajimerTepre opaii
Oenrici3 KeCIHAIHIH Y3bIH/BIFBIH Tall.

11.8. Tan aramsiasiy OMikTIiri 9 M, anm 3IeKTp Kemici
OaranbpiHbIH OuikTiri 12 M (5-cyper). Erep Tan-
IBIH KeseHKeci 12 m Ooyica, OaraHHBIH KOJIEH-
KECIHIH Y3bIHJBIFBIH Tall.

11.9. Anap arambiHBIH OWiIKTITi 3 M OOJBIN, OHBIH
KOJIeHKeCl Kewkicin 6 m Oomanasl. BuikTiri
4,2 m OoNFaH ajaMa aralIBIHBIH COJI Ke3Jerl
KOJIEHKECIHIH Y3BIH/IBIFBIH Tam?

6) 6)
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YKCACTDBIK BEJITVIEPIHIH ASJEJIAEYT'E APHAJIFAH
@\ ECEINTEPAE KOJJAHDBLIYbI

1 .

A n/' I-ecen. YOYpBIITBHIH OUCCEKTpUCACH ©3i1
TipeJIreH KaObIpFaHbI €Ki KaObIpFara MpOIOPLMOHA
KeciHaiaepre 0eyiH aaJesie.

c\@fAl B AABC, AA,— Guccex- :>
F tpuca (I-cypem)
Illewryi. AA, Ty3y cbidbikka BE xoHe CFnepneHauKyasipyaap Xyprizemis. OHaa,

£ CAF = 2 BAE 6onraHabIKTaH, Tik 0Oypbitel CAF xoHe BAE ymOypbiuTap ykcac
Oosanbl. YKcac yuiOypbIlITapbIH, Colikec KaObIpFaiapbl MPOMOPLIMOHAIABIFBIHAH

AC _ CF

CoraH ykcac

ACAF oo ABAE = gj‘ N )
AC _CA, AC A,
(1) meH (2) TeHuiriH canbICThIpCa, 48 " BA. KU b3 BA 1 Gonanbl. byn
A,B men A, C Kecinainepi AB men AC xeciHuinepre HpOHOpHI/IOHaJ'I.,
2 \ ez
U B n/ 2-ecen. ABC yumiOypbilibiHBIH, BD Ouc-

ceKTpucachl YLIOYpBIIIKA ChHIPTTall ChI3bLIFAH
meHoepai B xoHe P HyKTenepiHae Kecin eTe/i.
AABPcoA BDC exeHpirin nonesue (2- cypem,),
D llewyi. ANABP xone /BDC-na:

1. ZzDBC=/ABP < mapt OONBIHIIIA;

2. ZDCB=/APB < eiiTkeHi onap Oip morara
TipesreH.

Hemek, yimoypbiutap yKcacTolFbiHbl BB Genrici
ooiibiHIIIa, AABP <o ABDC.

P

A\ J

Ecenmep MeH mancovlpmanap

12.1. Ymlypselin OMccekTpucachl e3i TipedreH KaObIpraga OesireH KeciHaiiepi
KOHE YIOYPBIITHIH KaJlFaH KaObIpFajlapbl apacbhblHIAFbl IPOIOP-
LIMOHAJIIBIKTBI ©PHEKTEN KOepCeT.

12.2. Tix Oypbiutel ABC yuwiOypbiibiHbiH - C TiK OypbiiibiHaH CD OWiKTiri
xyprisinreH. ZACD =/ CBD 6onybiH nonenne. Ilaitna 6onraH ¢urypana
Hellle e3apa yKcac YLIOYpbILITapabl KepceTe ajachiH?

12.3. 3-cyperreri MasimMeTTep HEri3iHAe X-Ti Tarl.

12.4. ABC ymoypsliiibiHbIH AD 6uccekTpucachl xyprisiareH. Erep CD=4,5 wm;
BD=13,5 m xoHe ABC ymOypbllIbIHbIH TiepuMeTpi 42 m 0osica,0HbIH AB
xkoHe AC KaObIpFajapbIH Tall.

12.5. ABC ymiOyphIlIbIHBIH MeauaHanapbl N HykTeciHae Kublibicansl. Erep ABC




YLIOYPBILIBIHBIH, aynaHel 87 dw? 0oJca,
ANB ymOyphIIbIHBIH ay/laHbl HETe TeH?

12.6. ABC ymOypBIIIBIHBIH MeauaHagapbl
KMbLUIBICKAH N HyKTeciHeH AB XoHe
BC xaOblprajapblHa HIeliHTi apa
KallIBIKTBIKTAap colikec Typae 3 dm
xoHe 4 om. Erep AB=8 dm 6onca, BC
KaOBbIpFachbIH eCemnTe.

12.7*. TpaneuusHblH TabaHbIHA Tapaseib
TY3y CbI3bIK Oyiip KaObIpFaJlapbIHbIH,
OipiHiH m:n KaTblHacTa Oesyi Oenrini.
by Ty3y CBI3BIK OHBIH €KiHII OYiiip
KaObIpFAachIH KaHJail KaTblHacTa Oejei?

12.8. 4-cyperrte Tpamemus Oepinrex.
AOD xone COB ymOypbeimTapabiy
YKCACTBIFBIH JQNENE.

12.9. 5-cyperre AOC xone DOB ymoOypbi-
TapJblH YKCACTBHIFBIH KOPCET.

12.10. 6-cyperreri ymobypsimTap ykcac ma?

E’ Kbi3vix ecenmep

Teomempus xucone arviamoin miai. ToMeHae
aFbUILIBIH TiJliHAE OEpuUIreH TeOMETPUSIbIK
ecenTi wewrin kep! MyHbIMEH 9pi aFbUILLIbIH
TUJTIHEH, 9pi reOMeTpUsIIaH KaOieTiH/Ii ChIHAII
KOpecCiH.

1) Dissection Puzzle: Let M be the mid-
point of the side AB of a given triangle ABC.
The triangle has been dissected into parts
X, Y, Z along the lines MN and MK passing
through M such that MN is parallel while MK is
perpendikular to the base BC (picture 7). Show
how the three pieces can be fitted together to
make a rectangle, respectively two different
parallelograms.

2) Look at the picture 8 and proof

Z1+ 22 + 23 = 90°.

[\
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@\ IC KY3TH/IK KATTBIFY MEH KOJJAHY

- o
n/ I-ecen. Y1IOYpBIIITAPAbIH YKCACTBIFbIH MalJadaHbII, YIIOYPBILITHIH OpTa
CBI3bIFbI YIIOYPBIIITHIH, Oip KaObIpFachlHA Mapasuiesib XXoHE COJ KAaObIpFAHbIH
XKapThIChIHA T€H, E€KEHIITiH AdJe/Ae.

AABC, MN—opma cub3bik E> it
?]'cypem): MA=MB,NC=NB ] %NHAC, MN=75AC

(ij B ) [leuwryi. AABC xone AMBN yiuiH:

BM BN _1
/B — oprak, BEC =7
M, N CoHbIKTaH, YIIOYPBILITAP YKCACTBIFBIHBIH
KbK Genrici OoibIHIIA, Oy €Ki YIIOYPBILI
ykcac. Enai Gaxkputiayabl OblLiaiina xan-
FACTbIPAMBbI3:

A Cc

o J
rBMN = LA, {MN | AC,
AMBNcoAABC = {MN 1 o 1
—_— i A .
AC 2 N 2 ¢
E_Z;ggm. Erep tabannmaper BC xone AD 6onran ABCD tpaneuuscblHbIH, AC
NIMaroHajibl OHBI €Ki yKcac yuioypsiiiika 6esnce, AC?=BC -AD 601yblH aaJee.

ABCD — tpaneuus, BC||AD, E> o
AABC <> ADCA (2-cypem) AC*=BC-AD

(_ZJB c ) llewyi. 1-agpim. ABC xone ACD
‘ YIIOYPBIUTAPBIHBIH, OYPBILITAPbIH CAJIbIC-
TeipaMbl3. LZACB =2CAD, eliTkeHi Oy
OypbllITap — iUTEN TYpJeHYLI OypbIlITap.
/ZB#/D, eiitkeHi ABCD — Ttpaneuus
(emitniece, £D+/A=/B+/24A=180°, arau
A D | AB||CD 6onbirt, ABCD tpaneiusi 6onmaii
“ xanarblH eni). Ennenre, £ D =/ BAC xaHe

&

/ACD=/B.
2-anpiM. ABC xoHe ACD yKcac ywOypblIUTApbIHBIH COHKeC KaObIprasia-
C AD
PBIHBIH KaThIHACHL: p= =7~ , oynan AC>=BC"AD.

Ecenmep men mancvipmanap

13.1. a) boiibl 170 cm GoaFaH agam KeJIeHKECiHiH Y3bIHABIFBI 1 M 60j1ca, OMiKTiri
5,4 m OOJIFaH 3JEKTP CbIM OaFaHbl KOJIEHKECIHIH Y3bIHIBIFbIH Tall.
9) Exi TeH Oyiiipsi yIuOypbIITHIH TebeciHaeri Oyphiltapbl TeH. bipiHii yioy-
PBILITBIH OYiiip KaObiprackl 17 cm, TabaHbl 10 cu-re, eKiHli YIIOYPHIIITHIH
TabaHbl 8 cm-re TeH. EKiHlIi ymOyphIlIThIH, Oyilip KaObIpFAaChIH Tall.




13.2. 3-cyperrteri apbip chi30agaH ykcac yuoy- ”ij a) B D
pHILITApAbl KOPCET.

13.3. ABC ywOypbllibiHbIH, AP meauanacel BC E F
KaObIpFachIHa Mapauienb, Tobenepi AB XoHe
AC KaObIpFajapbIHbIH, OOMBIHIA XKaTKaH Ke3
KeJITeH KECiHAiHi TeH ekire OeJlyiH IaJiee.

13.4. YwoOypbllITBIH Te0ejiepi OHBIH OpTa 2) B
CBI3BIFBIH O3 illliHe aJIFaH TY3Y ChI3bIKTaH TEH,
KaILIBIKTHIKTA KATybIH I9JIEIIe.

13.5. Llleno6epre iwteii cvizbuiFaH ABCD TepTOyY-

PBILIBIHBIH AUaroHajgbaapbl O HYKTECiHIE 7 . °c
kubLibicanbl. AAOB c> ACOD ekeHiH nanense.
13.6. ABC ywOypbllIbIHBIH, iliHae O HyKTeci 6) A4,
xaHe OA,0B,0C caynenepiHae coiikec Typae
E, F, K Hykrenepi anbiHFaH (4-cypem). Erep E F
AB|| EF xoane BC ||FK 6omca, ABC xone EFK
YILIOYPBILITAPBIHBIH, YKCAC €KEH/IITiH JAaeIe.

13.7*. TpaneuusHplH AMArOHaJIbAAaPbl KUBIIBICY
HYKTECIHEH OTETIH TY3y CBI3BIK Tpameuus
tTabaHJapblHbIH O1piH M:n KaThiHAcTa Oeeal.
Ochl TYy3y CBI3BIK €KiHIII TabaHAB KaHIal
KaTeIHacTa Oesemi?

13.8. Erep ABC ymiOyphblIllIbIHBIH, ayAaHbl S-Fa TeH
Oosica, S-cyperTe X-TIeH Oe/TiJIeHIeH cajlaHbIH,
ayldaHbIH Tar.

13.9. 6-cyperre EQ || BC. AQ-ni Tam.

13.10. 7-cyperre AB || EC. QC-ni Tam.

13.11. §-cyperre ABC ymOypsim OHIKTIKTEpi OTKi-

3inren. Heme ykcac ymoOypsim naiga 60maapi?

(5] @) B 2) B 6) B
X X
I H A Il I 'C & 'Y
4 C A c )
( N N N
6 7 8 B
o 0
24 - K
E 38/ E C€ M
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14l \ BIJIIMIH/II CBIHAII KOP

I. Tect

1. TemeHneri aHbIKTaMaapJbIH KalChIOipi AyphIC?
A) Exi ymOypeIlITEIH OypbILITapbl COMKEC Typlae TeH 0oJica, oJlap yKcac;
9) Exi ymoypsllIThIH KaObIpFaapbl colikec TypAe TeH 0oJica, ojap yKcac;
b) Exi ywOypblIIThIH coiiKec KaObIpFajapbl MPOMOPLUMOHAT KOHE COUKeC
OyphIlITapbl TEH OoJica, oJlap yKcac;
B) Exi ymOypblIThIH ColiKeC KaObIpFajlapbl XXOHE COMKeC OyphIlTapbl TEH
0oJica, oyap ykcac.
2. Exi yKcac yuOypblill ayAaHAAPbIHbIH, KATbIHACHI HEre TeH?
A) YkcacTbIK KO3(PPULIMEHTIHE;
O) OnapablH colikec KaObIpFaJapbIHbIH, KATbIHACHIHA;
b) OnapabiH niepuMeTpiepiHiH KaTbIHAChIHA;
B) YkcacThik KoaghGULUMEHTIHIH KBagpaTbIHA.
3. TemeHneri gonenaeynaepaid Kancooipi aypoic?
A) Ywoypeiurapaan OipiHiH €Ki OypbIlbl €KiHIUICiHIH €Ki OypbIllIbIHA TEH
OoJica, oylap ykcac 0oJajbl;
9) YwoypslluTapabiH OipiHiH €Ki KaObIpFachl €KiHIIICiHiH €Ki KaObIpFachbliHa
TeH 0oJica, oiap yKcac 6oabl;
b) Exi ymuOypbenutsiH, 6ip OypblIITaphbl TEH, KOHE €Ki KaObIPFAChI MPOITOPLOHAI
6oJica, ojlap yKcac 0oJIajibl;
B) Exi yluOGypbluThiH, Oip OyphILITaphl TEH KoHE 0ip KAOBIPFACHI MPOMOPLIMOHAT
OoJsica, ojlap ykcac 6oJiabl.
4. MypwicbiH Tan. Erep exi yiOypslil ykcac 6osica, oJapablH ...
A) buikTtikTepi TeH 0onaabl;
9) KaoOkIpranapsl nponopiuroHaa 0oJaabl;
b) KaOGwipranapnl TeH 60J1aabl; B) Aynanpapbl TeH 00Jiabl.
5. ¥kcac ymOypslmTap mepuMeTpiaepiHiH KaThIHACH HeTe TeH?
A) Coiikec KabbIpFanap KaTbIHACBl KBaJpaThIHA;
9O) ¥KcacThiK K09 PUIHEHTIHE;
b) ¥xcacThlKk K0odpPHUIHEHTI KBaIPaThIHA; B) AynmaHmapbl KaTbIHACHIHA.
6. Kaiicwl xkayanrta 1-cyperteri poM0Tap YKCaCTBIFbI TYPbIC Ka3blIFaH?
A) EHGF <« PQRO , O)HGFE <> PQRO ;
B)GFEH ov) QROP; B)EHGF o QROP.
7. 2-cyperreri kenOypbimTap ykcac na? Here?
A) Ua, eliTkeH] KoTOYpHIIITAPABIH ColiKec OYPHIITAPHI TEH KIHE COlKeC
KaOBIpFaapsl MPOMOPIHOHAT;
) Mo, eiiTkeH1 KoMOYpHIITAPIbIH COHKEC OYPHIITAPHI MPOTOPLUOHAT KIHE
colikec KaOBIpFamaphsl TEH;
b) Us, eiiTkeH1 KoMOYPHIIITAPABIH COMKEC OYPHIIITAPHI TEH;
B) Uo, eiiTkeH1 konOypHIIITAPIbIH COliKeC KaObIpFagapbl MPONOPIMOHAT;




E 17m  F
30 m
17 m
17 m T
G
i 17 u g

8. 3-cyperreri SRQT xone VWXU tpanmenusnap
ykcac ma? Erep ykcac 6osca, 0JapablH YKCACTHIK

K03 duunenTi Heuere TeH? ’

A. Ua, k=0,4; O. Ua, £=0,5;
b. Ua, k=10.8; B. XKox.

9. ¥kcac ymOypblTapablH colikec KaOblpranapbl
4 cym xoue 13 cu. Erep OipiHui ymOyphIITHIH ay-
naubl 16 cM?-Te TeH 60J1ca, eKiHII YIIOYPHIIITHIH
aylaHbIH TaIl.

A. 169 cm?; 0. 16 cm?%;
b. 52 eM?; B. 189 cm?;

10. Exi yKcac ymOypbin ay1aHapblHbIH KaThIHACHI
144-xe TeH. Onapabiy colikec KaObIpFasapblHbIH
KaTbIHACHI Hellere Tey?

A.13-ke; ©O. 12-re; b.14-xe; B. 16-ra;

11. 4-cyperteri ymoypsimrap ykcac. Cyperreri
maMajapra opail yikeH ymOypbill ay/ aHbIHbIH
Killi YIIOYpHINT ayAaHblHA KaTBIHACHIH Tall.

A. 9:4; . 3:2;
b. 4:9; B. 2:3;

12. Exi yKcac ymOyphill ay AaH1apblHbIH KaThIHACHI
a -fa TeH 6oJca, Oya YOy peIITapAblH YKCACTHIK
K03 GuIueHTi Hemere TeH 0oaab?

A.l:a?% 0. a?; bAa; B. l:a;

13. 5-cyperTe KenTipiired TeH Oyiipiai ymoypbimrap
ykcac ma? Here?

A. Ua, eiiTKeH1 0JapAbIH eKiJeH KaObIpFamapsl

MPOTIOPIIOHA KOHE apaChIHAAFB OYPHINIBI TEH;
O. Kok, eliTKeH1 onapabIH €Ki OYpBIIIBI ©3apa

TEH eMec;

b. Kok, eiiTkeH1 onap/biH coiikec OypbimTaphl

TEH eMec;

B. Kok, eiiTkeHi omapaslH KaOblpramapsl mpo-

MOPLUUOHAT eMEC;
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II. Ecentep

1. ABC ymGypbiubiHbIH AB xaHe AC KaObIpFaJlapbIHbIH OpTaJlapbl COMKEC TYpIe
E xoHe F nHykrtenepi 6oschiH. AEF ymOypbIIBIHBIH, ayaaHbl 3 cm? OoJca,
ABC ymOypbllIbIHBIH ayAaHbIH Tal.

2. ABC ywGypbeibiHblH AC KaObIpFacblHA Mapajliesib Ty3y ChI3bIK AB XoHe
BC xa6bipranapbiH coiikec Typae N xkoHe P HyKrtesepiHae Kubin eteni. Erep
AN = 4,NB = 3,BP = 3,6 Gosica, BC KaObIpFachIH TaIl.

3. Cyitip 6ypbiiutsl ABC ymiOypollubiHbIH A B KaOGblpFackiHaa K HYKTEC] aJbIHFaH.
Erep AK = 3, BK = 2 xoHe ymOypbuuTelH BD Onikriri 4-xe TeH 0Ooica, K
HYKTeneH AC KeCiHaiciHe MeiHTi KallbIKThIKThI Tall.

4. ABCD napanenorpamHbiH BC KaObIpFachl apacbIHIAFI | 6 B
K nykrenen xyprisiiren DK cayneci MeH AB coyneci F
HyKTeciHae Kubuibicanasl. AD=4, DK =5, DC =5 6oJica,
AFD ymOypbiliibl MEPUMETPIH €CEIITE. 9

5. ABC ymOypbIIITHIH ilIKi cajgacklHAa ajiblHFaH O /\
HYKTeciHeH AB xxoHe BC KaObIpFajlapblHa Tapasuieib

TY3y cChI3bIKTap XypriziireH. Onap AC KaObIpFacblH
coiikec Typae P xoHe ( HYKTECiHIE KHUBII OTEeli.

PQ =2, AC = 7 xoHe ABC yiOypbILIBIHbIH ayJaHbl (7) I'%
98-re TeH Oosica, POQ yOyphliiibl ayJaHbIH aHBIKTA
(6-cyper).

6. ABCD tpaneuusiubld, BC xoHe AD TabaHmapbIHIa
colikec Typae K xoHe L Hyktesiepi ajqblHFaH. KL

KECIHJIICI TpaneUUAHbIH IUaroHaabIapbl KUbLIbICKAH (4 4 L 5 D

HyKTeneH eteni. Erep AL =4, LD =5 xoHe BK =2

oosica, KC KeciHmiciH Tam ( 7-cyper).
7. Exi ykcac ywOypbIIUTBIH OipiHUIICiHIH ayaaHbl 15 mm?, an ekiHWIiCiHiH
aymaHbl 135 mm?. BipiHii yinoypbeIuTeIH 6ip KaObIpFackl 6 mm 6oica, eKiHIIi
YLIOYPHIIITHIH OFaH COMKeC KaObIpFAChIH Tall?
8-cyperte bepinrenaepre opail Genricis KeciHAiHi Tai.
9 -cyperTte kenatipinred ymoypsim ykcac nma? Here?

10.10-cyperre JIF co HJG . [H KeciHAIHIH Y3BIHABIFBIH Tal

11.11-cyperre kentipiaren ymoypsimrap ykcac ma? Erep ykcac 6ouca, onapabiy
yKCcacThIK KOG QUIIMEHTIH TaIl.

12. Exi ykcac Ym6¥pmmTap)1HH OipiHuIiCiHIH ayaaHbl 24 MM?, al eKiHIIICIHIH
aynaner 216 MM?, BlleIHl YIOYPHIIITHH OUIKTIKTEPiHIH 61p1 8 MM Oouca,
eKIHII YIOYPBITHIH cOlKec OMIKTITIH Tal.
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13.12-cyperte OeifHeneHren kenOypoImTap ykcac. bepinren monimMerrepai naii-

JaJaHbIn, OeNrici3 maMaHbl Tall.

a) S=7 6) S=1? S,= 96 mm*
9 cm
S, S=4cw? 8 Mm
S, 6 MM S,
3cMm

14. 13-cyperTe Oeiinenenred kenodypeimrTap ykcac. bepinren manimMertepal
TnaiJananeli, oNapAblH YKCACTHK K09()DUIMEHTIH Tall.

a) 6 Mm

4 MM

14

15.14-cyperte OeilHeneHren kenmOypeimTap ykcac. bepinren mamimeTTep He-
rizigge Oenrici3al Ta.

(14 a)S,:8,=49 :25b-7 (oS8, = 36:49, t-?

2

A za O8O

16. llbinap araurbiHbIH KeseHKecl 12 m. A OHBIH XKaHBIH/AFbl KONKA0ATTH YHAIH
KeneHkecl 6 m. Erep msinap aramsl yidaen 16 u Ouik 6oica, yiaig OMiKTIr
KaHma 6omamsl?

17.EckeprtkimTid OuikTiri 9 m 6onsim, yiiaid kenenkeci 12 u. EckepTkint :xaHbIH-
TaFbl TEPEK arallblHBIH KosneHKecl 16 m. TepekTin OmikTiri kanma 6omamas?
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KA3ZBIKTBIKTAYBl TEOMETPUAJIBIK TYPIEHAIPY.
@\ KO3FAJIBIC )KOHE ITAPAJIJIEJIb KOLIIPY

KaswikTeikTa Oepinren F (pHpraHLIH op6ip HyKkTecl KaHgaiaa 6ip Tocii-
MEH Kemipince, xaHa F, Qurypa naina 60J1a;u,1 (1- cypeT) Erep ocr Keunpyne
(Keclez[eyL[e) 61p1Hm1 (1)I/Il"ypaHHH TYpJi HYKTeJNepi eKiHmi GUTypaHbiH TYpJIl
HYKTeJepiHe kemipince (keckinaey e3apa Oipaeil moume 06oiuca), Oyn xemripy
2eoMempuAnblK Niin myparenoipy Aem aTanajsl.

| "
N

Y

o AN J

Erep mimriH KeckiHaey 1€ ’Ka3bIKTBIKTBIH OapiblK HyKTenepl KemeTin Ooca,
OH/Ia ’a3bIKTHIKTBIH ©31H-031HE KECKIHEY1 TYpalsl fa aiiTyra Oonanasl. TeMenme
KA3BIKTBIKTAFbl KeHO1p TeOMETPUATBIK TYPIACHIIPYIEPre TOKTAIAMBI3.

HyxTenep apachlHaFbl KAIIBIKTHIKTBI CAKTAHTHIH MILIIH TYPICHIIPY K032a10b1C
JIem aTanabl.

AHbIKTaMara opai, mimiH TypJaeHaipyae F' Gurypansiy ke3 Keiaren X sxone Y
nykrenepi F, durypansin Kannaiiga 0ip X, skone Y, HyKTenepine 0TKeH 00JbIII,
XY = XY, TEHJIK OpbIHJANCA (IFHU apaKalbIKTHIK CaKTauca), MYHIal MimriH
TYPJIEHIIpY KO3Fanbic Oomansl (2-cyper).

Ko3FanbpICTBIH TOMEHIET] KACHETTEPIH KeATipyre 0omabl.

Ko3sranbicTa TY3y CBI3BIK — TY3y CHI3BIKKA, Cylie — cayliere, KeciHai — OFaH
TeH KeciHjire, Oypblll — OFaH Te€H OypbIlKa, YIIOYPHIII — OFaH TEH YIIOYpbINIKa
Kemel (KeCKiHaeme ).

AWTaIBIK, F (bnrypacm Oipinuni Kosranbic HoTHkecinae F, purypara, an F;
Gurypacsl exinmi KO3FaJIbiC >1<9p)1eM1MeH F, purypara eTken GONCHIH. HQTI/I)KG)IC
F durypacsl ocsl €Ki KO3FajibIC )KSpI[eMlMeH F, burypaceina kemei xone Oy
KOIIy 3 Ke3eriHjae Tarbl Ko3Faubic Oomasl (3- cypeT)

JKa3bIKThIKTa KaHAalga O1p KOo3Fajublc KeMeriMeH OipiH eKIHIIICiHE KOuipy
MYMKIiH 00JFaH Qurypanap TeH el aTanaibl.

KaswikThiKTa Kangaiina 6ip AB BekTop xoHe Ke3 KenareH X HykTe Oepiirex
ooncein. Erep X, nykre ymin XX, = AB mapt opeinjaica, X Hykreci X, Hykrere
AB BekTOp OofibIHIIA napaiiens Kowipiieen AET aTalabl.
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Erep xa3bikTeiKTa Oepinren F durypansin opOip HykTeci AB BekTop 60¥ibIH-
wa kemipince (4-cyper), kana F, gurypa naiina 6omansr. Onpna F, purypacs F,
durypara napaniens kemipinren genineni. [lapannens komipyae F, urypansin
op0Oip HYKTeci Oipaeii OarbITTa Oipel KauIbIKTHIKKA KOIIIPIATeH 00TaIbl.

5-cypeTTe OeiiHeneHreH YIOYPBIITHIH 9pOip HYKTecl OacTamnKsl KarjailbiHa
KaTbicThl 40 M-re mapauienb KomKeH. 6-cypeTTeri JenbGuH e @ BeKTop OoiibiHIIa
napajieib KeuipiireH.
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[Tapannens Keuripy Ko3rajibic eKeHl 6enr1n1 CoHJBIKTaH Mapasiiesb KOmipy-
Zie TY3y CBISBIK — TY3Y ChI3BIKKa, COYIIC — COyNere, KeCIH/l — OFaH TeH KeCiHire
KOIIe/1, TaFbl COJl CUAKTHI.

Aittansik, AB = (a; b) BexTOp 60IBIHIIA TAPATLIETh Keunpyz[e F ¢urypacwiabin
HYKTec1X(x y) F, burypaceinbin mykreci X, (X, y,)-re ercin. Onja aHbIKTaMara
opai TeMeHz[erlre e 00JaMBbI3:

X,—x=a, y-y=> HeMece X, = x+ta, y =y+b

Bbyn TenaikTep mapannens Keuripy GpopMmynanapsl Jem atajaisl.
l-ecen. p = 3; 2) BekTop OoiibiHIIA mapannens kemipyae P (—2; 4) HykTeci
KaiChl HYKTETE Komeai?
[Hemyi. Xorapeigarsl napajieib kemipy GopMmyianapbiH naijanaHaMbl3;
x,=-2+3=1, y,=4+2=6. Kayaow: P (1;6).
Ecenmep men mancoipmanap
15.1. p=(—2; 1) BexTop OoiibiHIIA Mapaiens kemipyae a) (3; —2); 9) (0; 2);
0) (2; -5) HykTeci Kaiichl HyKTere Kemei?
15.2. Mapannens kemipyne A(4; 2) uykreci B(3; 7) nykrere kemeni. [lapan-
neJTb KOIIipy Kaichl BEKTOP OOibIHIIA OpBIHAATANbI?
15.3. ITapannens Kemuripyae a) TY3Y CBI3BIK — TY3Y ChI3bIKKa; 9) coyle — cay-
nere; 0) KeCIHJl — OFaH T€H KECiHAIre KOLETIHIH JdJIele.
15.4. Tlapannens Keunpyzxe (1; 2) myxreci (1; -1) nykrere eteai. Koopaunara
0achl OCHI TYpIEHIpYae Kailchl HYKTEre oTe/i?
15.5. Mapannens kemipyne (3; 4) nykreci (2; —4) nykrere eteni. Ocsl Typ-
JeHIIpyae KoopanHaTa 0ackl Kaichl HYKTere oTe/i?
15.6. A(2; 1) mykreci B(1; 0) mykrere, an C(3; —2) nykreci D(2; —3) HykTere
OTETIH mapaiiels Kemipy 6ap ma?
15.7. A(—2; 3) HYKTCCI B(1; 2) mykrere, an C(4; —3) nykreci D(7; —2) HykTere
OTETIH Mmapajeib Kemipy 6ap ma?
15.8. ABCDA B,C.D, xy0 Oepinren. [lapannens kemipyne A D kecinai B,C

kecigaire erenai. Ocel Kemipyae AA1 KeClH/l Kalchl KeciHaire etemi?




m\ OCBKE KATBICTBI CUMMETPUA

JKa3bIKTHIKTaFBl KaHJalga 01p a TY3y CHI3BIK JKOHE OHJIAa KATMAWTHIH Ke3
kenred M HykTe Oepinred 60achiH. M HYKTEIEH @ TY3Y ChI3BIKKA MEPIEHAUKYIIP
Tycipemis xkoHe oHbIH TabaublH O-men Oenrineiimis (1-cyper). Ilepmenauxymsp-
na xarkan M, mykreci ymin MO =M.O Goxca, M xone M, HyKTenepin a Ty3y
CBI3BIFBIHA HEMECE 0ChKe KaMmblCMbl CUMMEMPUALbIK HYKTENEp ACM aTalabl.
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JKa3bIKTBIKTBIH Ke3 Kenren M HyKkTeciHe ¢ Ty3y CBI3BIKKA (0ChKE) KAaThICTHI
CUMMETPHUSIB 00JFaH M1 HYKTECIH colikec KOsAMbI3. JKa3bIKTHIKTHI OChIIAN ©31-
HE-031H KECKIHICYl OCbKe Kambvlcmul cummempis AeWMi3. ANl Ty3y CHI3BIKTHI
cummempus oci 1en aTaiMBblI3.

2-cypeTTe OciiHEeNeHTeH AeTbQUHIED 63apa ¢ OCbKE KATBICTBl CHMMETPHSIIBI.

e \ N\ e 1\
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AB = AB 0
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OcbKe KaTBICTBl CHMMETpPHUS KO3FaIbIC OOBIN TaOblIaAbl, AFHU O HYKTEIep
apachIHIAFbl KAIIBIKTHIKTHI CAaKTaN bl

Ochbl pacTaybl nanenneiix. 3-cyperre kes kenren A (X, e ) KaHe B (X, y,)
HykTenep Ooubim, an A, (-X;; y,) KHe B, (-X,, yz) HYKTeJepl oNapablH a TY3Y
coi3birbiHa (Oy 001He) KaTBICTBI coiikec Typ)lerl CUMMETPUSIBIK KECKIHACTY1
boncein. AB = A,B, exeHin kepceTemis.

[IptHBIHI, €K1 HYKTE apachlH/IaFbl KAIIBIKTHIKTHI €CeTTey popMyTackiHa opaii

AB = (x,-x))*t (y,-))%,
B= (-x,-(-x ) (n,9)? = (x,-x)* (9,-3)°

SFHU OyJ KaIIBIKTBHIKTAp ©3apa TeH. bymaH ochbke KATBHICTHI CUMMETpHUs apoip
KECIH/i 031HE TEH KECIHJIre Tyl ¢ KeJIiM IBIFaIbl.

Jlonm ochlFaH yKcac, OCbKe KAaTBICTHI CHMMETpHsAAa Oyphlll — ©31HE TEH
OypbllKa ©TyiH e KepceTyre 0onaasl. MyHa TeK OYpHIIITHIH OaFbITH ©3repe/i
(4-cyper).
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Koopaunaranap xa3sIKTRIFBIHAAFB A (X, ¥) HYKTe OX OCiHE KaThICTHl CHMMET-
pusna A, (x; -y) mykrere, Oy ociHe KaThICTBI CAMMETpHAAA A, (-X; y) HYKTETE OTE/I.

Ecenmep MEH mancovlpmaiap

16.1.(1; 2), (0; 2), (2; 2) HyKTeaepi KOOpAUHATA OChTEPiHE KATBICTH CHMME-
Tpusnapia Kaicel HykTenepre eteni? a) OX ocine KatbicThl; 9) OY 0CiHE KaTHICTHI.

16.2. (2; 4) HykTeci KOOpAUHATA OCIHE KAThICTHI CHMMETPHUSIIBIK KECKIHIEY 1€
(2; -4) nykrere oeteni. Keckinmey Kaiicbl KOOpAMHATA OCIHE KATHICTBI OPbIH/A-
naner?

16.3. 5-cyperte OeiiHeneHreH GUrypanapiblH KaiChUIapbl CAMMETPHS 0CIHE

ne? Ocwl purypanapasl ASNTEPiHE KOMIIPIM, 0JapAbIH CHMMETPHS OChTEPIH Call.

16.4. Tix TepTOyphImI, KBagpaT, poM0, TeH OYHipii Tpamenus xoHe TeH OY-
Hipni ymoOyphIITHH Hellle CUMMETpus oci 6ap?

16.5. Ke3 kenren ABC ymOypwimr can. Oubig C ToOeciHeH 0TETiH TY3Y CHI3BIKKA
KaTBICTBl OFaH CUMMETPUSIIbI 00JFaH YIIOYPBIITH KECKIHE.

16.6. Koopaunatanap xas3sIKTeIFbIHAa ToOenepi 4 (3; 2), B (2; 7), C (6; 7)
xoue D (7; 2) nykrenepne 6onran ABCD napannenorpamaa Oy ociHe KaTBICTHI
cummeTpusinl 6onran A B,C.D mapannenorpamasl keckine.

16.7. Koopaunaranap »xa3bKThiFbIHAA Y = X + 4 dyHkuus rpadurid cai. Ocsl
rpadukke OX ociHe KaTBICTBI CHMMETPHSIBI OOJNFAH TY3Y CHI3BIKTHI KECKIH/IE KIHE
0J1 Kaichl GyHKIMSA rpaduri eKeHiH aHbIKTa.

16.8. Conpan oHFa a, OHHAH COJIFA 1a Kapai OKbIica 00JATHIH CO3EpP MOJHH-
ApOM feiHe . MbplHA TOMUHAPOM CO3EPAiH KalChIIapPbIHBIH CHMMETPHS 0Ci 6ap?
KE3EK KABAK HAH SOS KEBEK AHA MYM PAJIAP

16.9. 6-cyperTeri KoopAnHaTaNap Ka3bIKThIFbIHAA OCiiHENEHTeH GUrypanapsl
nonTepiHe keuripin an. Koopanuaranap ®a3bIKTHIFBIHAAFE OCHI purypanapra OX
KoHe QY ochTepiHEe KAaTBICTBl CUMMETPHSIIBI 00JNFaH GUrypanapabl ca.
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m\ HEHPJIIK CUMMETPUSA )KOHE BYPY

KasbikThIKTarbl A oHe A HYKTeep O HYKTET€ KaThICThl CHMMETPHSIIBI €I
neni, erep AO = OA, arnn O nykreci AA kecininin nentpi 6omnca (1-cyper).

Erep xa3bikTeiKTa F Qurypansiy opOip Hykteci O HyKTere KaThICThl CHMMETPHS-
Jbl HYKTET€ Komice (2-cypet), kana F durypacs nakina 6onansl. byn rypnennipyne
Fxone F, durypanap O nyxmecine Kameicmor cummempusive fenineni. 3-cyper-
teri genspunaep cyperi O HyKTere KaTbICThl CUMMETPHUSIBI Gurypanap 0onajsl.

HyxkTere KaThICTB CUMMETPHS — KO3FaIbIC 00BN TaObITa bl

Erep F ¢urypacet O HykTere KaTbICThl CUMMETPHUAIBI TYPJACHAIPYIE O3iHE
KOLIpiice, O yeHmpiik cumMmempusiivl (pueypa Aen aTanaisl.

Meicansl, napanienorpaMm (4-cypeT) AMaroHaibJapblHbIH KUBIIBICY HYKTECI
O-ra KaTBICTHI LEHTPIIK CUMMETPUSIBI GUTYpPa ecenTeneIi.

Yy

I-ecen. O (2; 4) uykrere KateicThl cummeTpusiaa A (1; 2) HykTe Kalchl HYK-
Tere eteni?

[lewyi. A, (x; y) i3aeninren HykTe OonceiH. AnpikTamara opaid, O HykTeci
AA| kecinainin opracel. Jlemex, 2 = (x+1)/2 , 4 = (y+2)/2 .

byn renuikrepaen X =4 -1 =3, y=8-2=6. JKayaow: A (3;6).

A Q
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Ajitansik, Ka3pIKTeIKTa O HYKTE %oHE ¢ Oypbimn Oepinren 00BN, MiIIiH TYP-
JEHIPYAe KA3BIKTHIKTHIH Ke3 KeareH A HYKTeci OChIHal A] HYKTECIHE KemIei,
OA = OA, xone ZAOA, = ¢ OosnchiH. MyHaai MiIiH TYPIEHAIPY Ka3bIKTHIKTHI
O HYKTeciHIH aliHaJlacelHIA ¢ OYpBIIKA OYp)y Aem aTanaisl (S-cyper).
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Erep xa3bIKTBIKTaFHBl F cpnrypaHHH op0Oip HykTeciH O HyKTere KaThlCThl (0
Oypsimika Oypcak, skaHa F gurypa maiina 6omaxsr. Mynna F ¢purypacer O Hykrere
KaTBICTBI 6¥p1>1m1<a 6¥pyz[a F, burypara oTTi genineni. 6-CypeTTe KiNT CypeTi
MEH OHBI KaHaaiaa 6ip 6¥p51m1<a Oypyna maiina 6onFaH Gurypa KeaTipinre.

HyxTere KaThICTBI Oypy a KO3Falbic O60Taabl.

O nmykrere kaTbicThl 180° Oyprimka Oypy O HYKTere KaTblCThl HEHTPIIK CHM-
METpHUSAAaH KypajiraH 0oJabl.

KoopauuatanapsimMen Oepinaren A4 (x; y) HyKTe KoopAuHaTa 0achiHA KATBICTHI
cummeTpusna 4, (-x; -y) HyKTere oTei: A(x;y) 5 A (-x; -p).

TaburaTTa CI/IMMeTpI/IHFa op caTTe Ke3zxecyre 00naabl. MBIC&HBI Tipi KaH-
JapJAblH KOMIIiairi, atam aifTcak, agaM MEH jKaHyapJapAblH Keyjaeci, ociMIik-
TepJIH JKanblparbl MEH 'yl cuMMeTpusibl Ty3inred (7-cyper). Conpaii-ak et
TaOMFAT HNEMEHTTEPI, MbICANbl, Kap TYHIPIIIri, Ty3 KpUCTaJAaphl, 3aTTapAbIH
MOJIEKYNaJblK KYpPBUIBIMBI 1a Fa)kall CHMMETPUAIBIK (Urypanapjiad KypajaraH.
TaburaTTarsl 0CH CYJIYNBIK MEH KEMEJIIKTEH YIIT1 alFaH KYPBITBICIIBI, HHKEHED,
COyJeTKEep CHAKTHI IIBIFapMarepiep xapaTkaH KONTereH FUMaparrap, KypbUIFbl-
Jap MEH MeXaHU3MJep, TeXHHKA KOHe TPAHCHOPT Kypalaaphl Ja CHMMETPHSIbI
eTiIl JKapaThlIFaH.

a Ecenmep MEeH mancslpmaiap

17.1. O (-2; 3) HYKTere KaThICTH MEHTPiK cuMMeTpusaa A (4; 2) HYKTe KalChl
HYKTere etemi’?

17.2. 8-cyperte Oeiinenenren ¢purypanapaa O HYKTe CHMMETPUS IEHTPI EKEHiH
HeTi37e.

17.3. (-2; 5), (2; 2), (-6; 12) mykTenep koopauHaTa OachiHA KATBICTHI IIEHTPIIK
CUMMETpHAIA KaliChl HYKTenepre oTeai?

17.4. leHTpnik CUMMETPHUSIHBIH KO3FaJbIC EKEHIH JdMET/e.

17.5. Ilapannenorpamubi (4-cypeT) AMaroHaIbAapbIHBIH KUBLIBICY HYKTeCi O-Fa
KaTBICTBl LEHTPJIIK CUMMETPUSIB GUTypa €KeHIH JaJIele.
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17.6. Tix TepTOYpHINI, KBaIpaT, MAPAIIEIOTPAMM, OYPHIII, TY3y CHI3BIK KIHE TEH
Oyiipni ymOyphIITapAbIH KaiichlIapsl LEHTPIIK CUMMETPUAIb GUTypaaaH
KypanraH 6onans? OnapablH CUMMETPHUSAIBIK LEHTP1 Kaiija opHantackan?

17.7. Ke3 xenren AB keciHai ’oHE OHJIA )KaTNaThiH M HYKTe can. AB kecinaire
M HyKTeciHe KaThICThl CUMMETpUsIbl OonFan A B, KeciHAiHI KeCcKiHE.

17.8. Ke3 xenren ABC ymbypwimm can. a) C TebeciHe KaTBICTBI; 9) MEAHaHAIAPbI-
HBIH KUBUIBICY HYKTECIHE KaThICThl CHMMETPHUSIIBI YIIOYPHIIITH KECKIHTE.

17.9. Koopannara xa3sikTeirbiaaa Tebenepi 4 (3; 2), B (2; 7), C (6; 7) xone D (6; 2)
nykrenepae bonran ABCD mapannenorpamra koopaunata 6acer O(0, 0) Hykre-
cine KaTbICThl cumMeTpusnsl Oonran A B,C D, mapannenorpamasl KECKIHIE.
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17.10. 9- cypeTTerl KOOpP/IMHATAIIAP XKAa3bIKTBIFbIHA 6eHHeneHreH Gurypanapast
nanTepine Keuripin an. Ockl KOOpAMHATANAP KA3BIKTHIFbIHAA Oya Qurypa-
napra KoopuHaTa 0achlHA KaThICThl CUMMETPHUAIB GUTypanapasl cal.

17.11. 10- cypeTTerl KOOpIMHATANIAP XKA3BIKTBIFbIH/A OeiiHeneHTeH Gurypanapbl
nontepine kemipinm an. Ocbl KOOpAMHATAIAP Ka3BIKTHIFbIHIA KBAAPATTHI
90°-xa, ymoOypsimTsl 180°-ka sxoHe 6ecOyprimTh 120°-Ka 6¥p

17.12. 11 -cyperreri Ken6¥pbmnap KaH)laI/I CUMMETpPHUSAFA Ue €KEHIH aHBIKTA.
OnapnablH Heme cuMMeTpus oci 6ap?

/ a) : (‘ '

17.13.M, H, C, X, 3, B, T, 1, vV, 6, 1, b, h, K, U, U, E, A
opinTepi KaHJall CUMMETpPUIFa e €KEHIH aHbIKTA.




17.14. 12-cyperreri qmrypanap 61pHeme 61pz[e1/1 KapThl MeHOepIeH KypalFaH.
Byn ¢urypanapael e3iH-e3iHe OTKi3eTiH Oypy 0ap Hemece KOK €KEHIH
anbikTa. Erep 6ap Oonca, on kaumpait 6ypy 6omamsi?

12 a) 2) 6) 8) 2) e)

17.15. 13-cyperTeri durypanapablH KalChblIapbl CUMMETPUSIIBI I[EHTpTe He?
Kanpait 6ypsimka Oypyna 6ya gpurypanap e3ine-e31 eTeai?

a) I 2)

o J

17.16. Exi ABCD xone MNPK TeHuel, IFHU TEH ayllaHFa He 0oJnFaH TepT-
OypseimTap 6ip-0ipiHiH ycTiHe 14-cypeTTe KOpCceTiNrenae eTin KOWbIIFaH.
KpI3b11 TycTeri ymoypbiln ayaaH apblHbIH KOCBIHBICH KAaChlI TYCKe 00-
SUTFAH YIIOYPBIIITAP ay1aHbl KOCBIHABICEIHA TCH CKCHIH KOPCET.

17.17. ABCD Tik TepTOypsim KaOsipFalapbiHa Mapajjielb Ty3y CBI3BIKTApMEH
TOPT TIK TepT6¥pmmKa OeminreH. 15-cyperte Oepinrenaepai naiaananslm,
0osnMaraH Tik TOPTOYPHINI ayAaHbIH TaIl.

17.18. 16-cyperreri kBaapaTTapAbiH KaObipramapsl 10 cm, 9 cm, 7 cm xane 4 cm.
KbI3b11 TycTeri KBaapaTTap/ablH ayJaHbIHBIH KOCBIHABICH 112 cm’-re TeH.
Kex Tycreri kBajpaTTapAblH ay aHbBIHBIH KOCBIHBICHIH Tall.

(4] N B | (15) NEINNT )
A B
F
M ?
D A
K
. RN U J

"Kap myuipwixmepi"” sncoba yxcymvicol

TaburaTTa OapabIK Kap TYHIPIIIKTEPl CHMMETPUSIIBIK Hu-
rypara ue 0omaabl )koHe OipiHe-0ipi yKcac 6ommaiias. Opoip
Kap TYHIpuIiri meHTpine KateicThl 60°-Ka Oypyna e3iHe-o3i
eteli. 60°-ka Oypyna e31He-031 6TETIH QuUrypanapiabl Karas-
IaH Kanail Kubln anyra 6omnansl? bipueme Typai purypamarst
Kap TYHIpUIIKTEpiH Kara3JaH KUBIM aJ.




17.19. 17-cyperte GeiiHeneHren ¢urypanapasl ASNTEpiIHE KOIMIPIN ak KoHE
OepiareH 0CbKe KaTHICTHl CHMMETPHSIIBIK KECKIHAEMECIH Ccal.
(17

- J

17.20. 18-cyperre OeiiHeneHreH aBTOMOOUIb KOMIAHUATAPBIHBIH TOTOTUIITEP]
KaHJall cUMMeTpuUsAfa ue eKeHiH aHbIKTA.
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"I'ynzapoaeor 2ceomempua’ yncooa HCYMBLCHL.

Y noc — Onu, Yonui men Conim KBajpaT MimIiHIl TyJI3ap KapaTHaKuibl. onu
KBAJpaT MIIIHAI IYA3apaAsl 4 KasbiKKa 4 Oipieil Y3bIHIBIKTAFbl JKINTI TapThII
Oenmexmi (19.a-cypert). Yonu kBagpat minriHi rya3apasl 2 6ipaeii y3bIHABIKTaFbl
JKINTI Ka3bIKTapFa TAPTHII, ONAp/bl TAPAIIeb TYPAE apanapbiHAaFbl KAIIBIKTEIKTEI
KIM Y3bIHJBIFbIHA TEH €TiN opHaThin Oeamexiui (19.9-cypet). An Conim 2 Gipaeit
Y3BIHJBIKTAFBI JKINTEPIIH OPTAChIH TYHMIMN, OJapblH OpTajapsl OeTTece TYCETiH
K9He OipiHe-01pl mepmeHAMKYISAp €TINM TAapThill Ka3blKTapra Oaiinam GeaMexii
(19.6-cypert). OnapasiH Kait0bipi KoibUIFaH MoceneHl aypoic memken? Here?
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"I'eomempusn yncone onmuxa" yncobda yncymoicol.

XVII raceipaa yasl hpanny3 matemaTuk ransiMbl [Ibep @epma MbIHA 3aH-
ABUIBIKTBI AIITHI: XKApBIK coyneci Oip HYKTeJeH eKiHmIl Oip HYKTere eH KbicKa

yaKkbIT OapBICBIH/A JKETIM Oapasbl.

1. Aiinanbig Oip sxarbiHAaFbl A skoHe B HYKTenep
Oepinren. XKapsik coyneci A HYKTel€H WIBIFBIN, aii-
Hara marelIbn B HykTeneH oTTi. (20-cypeTt). Depma
npuHIuniH naiaanansin, ACM (Tycy Oyphimb) KoHE
BCN (marbiny OypbINTbl) apachlHAAFbl KATBIHACTHI Tall

2. O3eHHIH XxarachiHAaFel A HykTene dep-
MepaiH Yiii koHe B HykTene oHBIH Yill OpHaTacKaH
(21-cyper). depmep op KyHI ©3eHTe Oapbil, BIABIC-
TapblHa CY TOJNTHIPHIN pepmachiHa okeTeai. On Oyn
KYMBICTBI €H KbICKA )KOJIMEH OPBIH/IAYHI YIITiH KaH/ai
KOJIMEH XYpreHi aypoic?

E Kvi3vikmol 2eomempusn

a) 22-cypeTTe Ke3 KeNreH AeHeC TOPTOyphII
Oeiinenenred. TepTOYPHILITHIH AXATOHANbIAPHI OHBI
TopT ywoypsimka 6eneni. Ochl ymOypbeimTapabiH
ayJaHbl YIIiH S1 -Sz = S3 : S4 0O0JaTBIHBIH JJJIETE.

Hycxkay: ykcac durypanapiabiH KacHETTEpiH
majganaH.

9) 23-cyperTe OepinreHaep i mainaHeii, 6earicia
ayJaHIbl Tai.

0) 24-cypeTTe Ke3 KeJireH QeHeC TepTOyphIll
Oeitnenenren. TepTOYpHIMITHIH KapaMa-Kapchl Ka-
ObIpFaapbIHBIH OpTatapsl TyHictipinred. Hotnxene
TOpTOYpHIII TOPT TOPTOYphImKa aliHanran. Ochl
TOPTOYPHIITAPABIH ayAanbl ymin S, +S, = S, +§,
0O0JATHIHBIH JOJIEIIE.

Hyckay: nonenjey yuria 25-cyperTeri sKkopAeMIIi
¢urypansl naitnanan.

!

~

B
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B) 26-cypeTTe OepinreHaepal mainanwin, Oenriciz ayaanasl Tai.

S, +8,=5,+8§,




‘ﬂ TEOMETPUSAJIBIK ®UT'YPAJIIAPJIBIH YKCACTBIF bl

~ N AJIBIHFBI cabakTapaa KenoyphIlITapIbIH YKCac-
_1} TBIFbI YFBIMBIMEH TaHBICTBIK. Bya1 yFBIMABI TekK
KOMnOypbIIITAp YIIiH eMec, COHAal-aK Ke3 KeJreH
TeOMETPUSIBIK, (hUTypajapra aa eHrizyre 0osampbl.

FxoHne F* purypanap Oepinren 6oabin, F durypa-
CBIHBIH, 9p0ip HYKTeciHe F* pUrypacblHbIH Ke3 KeJreH
0ip HYKTeCi coiikec KoibLIFaH Oosca koHe MyHaa F*
urypacelHbIH, 9p0ip HYKTeCiHE F (DUrypachiHbIH, TeK
0ip HyKTeci calikec Kence, (I-cypem) I ¢pueypacer F*
gueypacvina mypaendipineen NEWTEM].

A\ J

mm:buqmama. Erep F ¢durypacein F* ¢purypacbiHa TypJeHAipreHae HyKTeaep
apachblHJAFbl KAILIBIKTBIKTap Oipleil esrepce, MyHIAl TYPACHIIPY YKcac mypaeHdipy
JeIl aTajansbl (2-cypem,).

;J ) byn aHbpIKTamMaHbl TOMEHIETIAEH TYCiHAIpyTe

FeoF* Gonanbl: AifTanbk, 6ip TypieHzipy HoTwxeciHe F
(urypaceiHbiH Ke3 kedareH X, Y HykTenepiHe F*
urypaceiHbIH, X*, Y* HyKTenepi coilkec KOMbUIFaH
o6oschiH. Erep X*Y*=k-XY, k>0 OGosica, myHnai
TYPJCHAIPYi YKcac TYpAeHaipy nen ataiasl. MyHaa
k — Gapma X xoHe Y HyKTesepi yiliH Oipaei caH,
0J1 YKCACThIK KO3(hOULMEHTI e KOJIAHbLIAIbI.

X*Y* = kXY Erep F xoHe F* durypanap OepiareH OOJBII,
\_k — yrcacmui koogpduyuenmi ) ©0yn durypanapapl OipiH €KiHIIICiHE KOllipeTiH
yKcac TypJieHaipyi O6ap Oosica, F xoHe F*durypasap e3apa ykcac aeiiiieni.
@urypanapablH - yKcacTbiFbl FooF* cusgkTel epHekTeneni. Erep ykcacThik
K02 duUIMeHTI k-Hi Ae KepceTy KaxeT 6ojca, FooF* Typinae GenriieHeni.

Erep ykcac Typaenaipyne X Hykrere X* HyKTeci calikec KellipiareH 6oJca,

X Hykmeci X * nykmecine mypaenoipindi HeMece Kewlipindi neyineni.

N

=

Teopema. ¥xcac mypaendipy a) mp3y coi3viKmol myp3y Cobl3bIKKa; 3) CayAeHi
coyaeze; ppblumot (OHBIH, paKendicin cakmaran Kyiide) OppuluKa; 8) Kecindini
(y3vindoLrol Opa Kecindiden k ece p3vin 60aran) kecindice xoutipeoi.

@ Z*\ Jlanendey. a) ykcacThlK Koa(pduumreHTi £ 6ojFaH
Z _ TYpJIEHIipyAe Oip TY3y ChI3BIKTBIH OOMBIHAA KaTKaH
Y Y* | op Typai X, Y xeHe Z HykTenepi caiikec Typae X*
7 Y* xxoHe Z*HykTenepre TypJeHCiH (3-cypem).
T X X, Y, Z uykrenepineH 0ipi, aliTayibIK, ¥ KaJIFaH
eKeyiHiH apacblHaa X)aTtchiH. Onaii 6osca, XZ = XY+
+YZ. ¥Yxcac TypaeHIipy aHbIKTamMachl OOMbIHILIA:

A\ J




X*Z* =k XZ=k (XY+YZ)=k XY+k YZ=X*Y*+Y*Z*.
byn TenmikteH X*, Y* xoHe Z* HykTenepiHiH Oip Ty3y ChI3bIK OOWbIHIA

2KaTybl KEJIIIT LIbIFaIbl.

TeopemaHbIH [IoeAeyiH TEK a) XKarmaid yuiH keartipaik. KaiaraH xarmaitiapaa
OHBI JI9JIeJIIeYAi CaFaH XaTTbIFy PeTiHAEC KaJAbIPbII OThIPMBI3.

Ecenmep MeH mancelpmanap

18.1. ¥xcac TypseHaipy aereH He?

18.2. Kannait purypanap ykcac aeniHemi?

18.3. EHi 3 cm, y3bIHABIFBI 4 cm OOJIFaH
TiK TOPTOYPBIIIKA YKCAC YKCACTBIK
Ko3(pduumneHTi 2-re TeH OOJFaH
TOPTOYPHIII XkKaca.

18.4. 4-cypeTrTe MeKTell ayjaacChblHBIH
xocmapnel 1:1000 macmrabra
KECKiHJIeJITEH. OJIIIey KYMbICTapbIH
OpbIHOAIM,a) ayJlaHbIH; ©) MEKTeIl
FUMapaTbIHbIH; 0) ryJ3apiapibiH;
B) CHIOPT aJlaHbIHbIH; T') 0AKTHIH, aHbIK,
oJILLIEM/IEPiH TaIl.

18.5. Kapra 1:50 000 maciradbTa KecKiH-
neqreH oosica (5-cypem), AGaT XoHe
A3zaT aybuIgapbl OpTaJbIKTaphl apa-
CBIHJIaFbl apaKallIbIKTBIKTHI Tall.

18.6. ¥xcac TypreHaipyae coyieiep apa-
CHIHIAFbl OYpPBIMITHIH CaKTalyblH
JoNIene.

18.7*. ¥xcac Typiaenaipyae a) mapajieno-
rpaMM mapaiienorpaMra; 0) KBaapar
KBaJgparka; 1) TiK TOPTOYpPHII TiK
TOPTOYPHINIKA; €) TPATENHs Tpareusra
TYPJICHYIH JoTeNe.

18.8*. ABC ymlypblilibl YKcac TYpJeHAipye

A*B*C* yuioypblliblHA TYPJIEHEI.

¥kcacThik Ko3pduuuenti 0,6-ra
XoHe ABC yuOYpbIIbIHBIH, TEpU-
MeTpi 12 cm-re TeH Ooisca, A*B*C*
YLIOYPBILIBIHBIH, TTePUMETPiH Tall.

18.9. 6-cyperTeH ykcac TiK TOPTOYphBILLITAp
KYNTapblH Tal XOHE YKCaCThIK
KO3 ULIMEHTTepiH aHbIKTA.

(41
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@ ¥YKCAC KOIIBYPBIIIITAPABIH KACUETTEPI

IE 1-meopema. ¥xcac kenbppoimmap nepumempaepiniy KamMvIHACHL PKCACMBIK,
Ko3pppuuyuenmine men.

lonendey. LllbiHbIHAA DA, A A,...A, XoHe B B,...B KenoOypbllITap yKcac XoHe
YKCacThIK Koa3(duuuenri k 6onca, B B,=k-AA,, B,B,=k-A,A,, ..., B B,=k-A A,
Oostanbl.

bynan P=B B,+B B, +...+B B =k-AA,+tk-AA,+..+k-AA =k (AA,+AA+..

+A A)) = k- P, tenniri xacananbl. Teopema danendenol.

39 et

IE 2-meopema. _¥xcac kenbppvuumapobt ipdeii candarvl pKcac pubypoimmapra
be.ayze 6oaadol.

| lenendey. Aiiransik, ABCDE xone A B-

1)
D ,C,D E, xenOypbluTapbl YKcac OOJBbIII,
D, YKCacTbhIK KO3 duiimeHTi k 00JICHIH.
Osapa ceiikec C xoHe C, Tebenepinen CA,
CE xone CA,, CE nuaroHaibaapblH Xyp-
@ E g | risemis (1-cyper). Hotuxene, kenoypsiirap
Clé ' | Gipmeit caHmars! yioypsiirapra 6enineni.Ilaina
\ p J B A 0OJIFAaH YII XYI CoilKeC YLIOYpbIIITAPIbIH,

) YKCACTBIFBIH KOPCETEMI3.
1LAABC o> AA, B, C,. Cebebi, 0y yidypbimTapaa, waprt 6oibiHmIa, LB =/B ,

AB  BC . . .
1B BC ~ k. YwOypoirtap ykcactoiFbiHbIH KBK Oenrici 60iibiHIIA,
11 1~1

AABC > AA B, C

=1
2. ACDE > AC,D\E,. Byn ykcacTbIK 1-XaFnaiarbl CUSKTbI ADJICIACHE/.
3. AACE coAA,C,E,. Wlpinbinaa na, ZCAE xoHe ZC,A,E, OypbllITapbIH

Kapacteipaiiblk; Z CAE =/ BAE —/CAB, /C\A\E,=4B,AE,—2C,\A,B,.

Mynna, /BAE =/B A E, (GepinreH ykcac OecOypbILITApAbIH COlKec
Oyporrapsr). ZCAB=/C\A,B, (ykcac ABC xonHe A B, C, yOypbIIITapbIHbIH,
colikec OypbILITapHI).

Hemexk, L/CAE=2/CAE,.

AC xoaHe AE, A, C,xoHe A, E, xabbipranapblH KapacTbipaibiK: AC = kA, C,, cedbedi
osiap e3apa ykcac ABC xoaHe A, B, C, yliOypbILITapbIHBIH, COlKeC KaObIpFajaphl,
AE = kA, E,, ce6e0i oap aa 6epiireH yKcac 6ecOyphIlLTapIbIH ColiKec KaObIpFaiaphbl.
Hemex, yioypsiinrap ykcacTblFbIHbIH KBK 6enrici 6oiibiHIa, AACE <o AA,C,E,. Ke3
KEJITeH YKCAC KOIOypbIITap YIIiH /1€ COJI CUSIKThI OaKbuIayJiap >kapam/bl 00JTybl aHbIK,

Teopema 0dsnendenoi.

IE 3-meopema. ¥xcac xonbOppvuumap ayoandapbinbly, KamolHACbL PKCACMbIK,
Ko3(hpuuuenminin xeaopamoina mew.




Jlonendey. AunTtanvik, A, A,...A» XoHe @
B, B,... B, xenlOypbIIITapbl YKCAC KOHE
k — yKcacTbIK KO3(p@GUIMEHTI OOJICHIH. 4,
Oupa, A, A,A;, A AA,, ..., A|Aw Ax
yw6ypsluTtap coiikec TYypae B B,B.,
B BB, ..., BB, B, ymboypbiurapra
yKcac OOJIBbIII, YKCAac YIIOyphIIITAp
ayJaHAapbIHbIH KaTbIHAChl k?-Ka TEH,

Oosanbl (2-cypem):
S = k2§ S S kxS

= 2 =
4,4, B BB PAAA K2Sgpps s Spu BB, B,

1772773 1773774 17374 1n-1""n 17n-1"n

by TenaikTep i colikec OOIIKTEpiH KOCCaK,

= J2 .
S A, k*S 85,8 0oJ1a bl Teopema Ooaneadendi.

Fj’ Ecen. TlepumeTtpsiepi 18 cm xoHe 24 cm OONFaH €Ki yKcac KemOypbllil
ayJaHIapbIHBIH, KAaTbIHACHIH Tall.

Hlewyi. 1) ¥Kcac KemOypbIll MepUMETpPJIepi KaTbIHACHI YKCACTBIK
Koa(dulLIMeHTIiHE TeH, €KeHiH maiaananbin, kK = 24:18 = 4:3 exeHiH TabaJIbIK.,
2) ¥Kkcac KernoOypblllITap ayaaHAapbl KATbIHACHI YKCACTBIK KO3(M@MUIIMEHTI

KBaJpaTblHa Te€H OOJbl, i3[eJAreH KaTblHAC k2=136 -Ka TeH. Kayabul: 19—6

Pd Ecenmep men mancoipmanap

19.1. ¥xcac kenOyphbllTap NepuMeTpJepiHiH KaTblHAChl Here TeH?

19.2. ¥Kcac kenOyphIlTap ayIaHIapbIHbIH, KATBIHACHI TypaJbl TEOPEMaHbI AT.

19.3. YwOypslil neH TopTOYphII yKcac 0oyybl MYMKiH 0Oe?

19.4. Aynanpmapel 6 m? xoHe 24 m 2 0oJFaH €Ki TOPTOYpHIII yKcac. ¥KCaCThIK
KO3 GUILIMEHTIH TaIl.

19.5. Exi xenOyphIIITBIH, TIepuMeTpi 18 cm xkoHe 36 cm-Te, aj aygaHAapbIHBIH,
KOCBHIHABICH 30 cm?-re TeH. KenOyphlluTapablH aynaHIapbiH Tail.

19.6. Ilepumetpi 84 cm GoJiFaH YIIOYPBIITHIH, Oip KaObIpFAChIHA MapaJuIesb €Till
JKYPTi3iITeH TY3Y ChI3BIK, OIaH TIepuMeTpi 42 cu-Te XXoHe aynaHbl 26 cm?-Te

TEH YLIOYpbIlIKa O6esai. bepiireH yuOypbIlITHIH ayJaHbIH Tall.

19.7. O HyKTeciHe KaTbICThl CUMMETPUSIIBIK urypaiap ykcac 6osa ma? OcbKe
KaTbICThl CUMMETPUSUIBIK (purypanap ie? OnapabiH YKCaCTbIK KOAMDMULIMEHTI

Here TeH?

19.8. TeptOyphIln minriHiHAEri MakTa ajaHbl KapTaga aygaHbl 12 cwm? 6onraH
TepTOYphIlINEH KecKiHaeneni. Erep kapta macmrtadsr 1:1000 Gouica,

aJJaHHBIH aHBIK ayJaHbIH €cermTe.
19.9*. Aynannapnl 8 cm? xxoHe 32 cm? 60JIFaH exi yKcac yIIOyphbIll MepuMeTpIepiHiH
KOCBIHABICH 48 cm-re TeH. YIOYphIIITapAblH, TEpUMETPJIEPiH Tarl.

S4N




\ TF'OMOTETUS KOHE YKCACTBIK

EH xapanmaiibiM yKcac TypJeHIipydiH
0ipi — romoretusi. Aitanbik, F — durypa,
O — HYKTEe XoHe kK — OH caH OepiireH
0oJichIH. F' (purypachlHbIH Ke3 KeJreH X
HYKTeCi apkbuibl OX cayjeciH Tycipemis
JKOHe OYJ1 cayene Y3blHAbIFbI k- OX 6oFaH
OX* keciHaiHi KosimbI3 (I-cypem). Ocbl
TociiMeH F ¢urypacbslHbIH opbip X
HYKTeciHe X* HYKTeCiH coilkec KOSIThbIH
TYPAECHAIPY comomemus A€M aTaaalbl.
MyHpaa, O HyKTeci TOMOTETUSI LIEHTpi, k
caHbl TOMOTeTUsI Koa(dduuueHti, an F
J)KOHE TOMOTETHUSI HOTYEKeCiHe F urypachl
TYpJIEHETIH F*durypanap K

. [IeTT aTajajipbl.

Iia Teopema. Iomomemusa yxcac mpp-
AeHOIpY 004a0bl.

Ionendey. Kesz kenreH O ueHTpIi, k
Ko3(uLmeHTTi roMmoTeTusiga F ¢urypa-
chiHbIH X oHe Y Hykrenepi X* xoHe Y*
HYKTesepre KelliCiH (2-cypem). OHaa, romMo-
TeTUsT aHbIKTaMachl OoribIHIIA, XOY XKoHe
X*OY* yuwibypsiiutapeiHna £ 0 — oprtak

xoHeOX, 07

ox = O_Y:k OoJtaabl.
Hemek, XOY xoHe X*OY* yuiOypsiirap

€Ki KaOBbIPFaJIbl kOHE OJIap/IbIH, apaChIHIAFbI
OypbIllIbl OOMBIHIIA YKCAC

c XY, _ox,
OHIBIKTAH g5t = 557, COHBIMEH,
XY =k XY Teopema Odvnenodenoi.

'," Ecen. AOB GypbIlIbIHBIH, KaObIpFasiapblHA KaHACATbIH Ke3 KEJreH €Ki 1IeH-
Oep rOMOTETUSUIBIK OOJYbIH XoHe O HYKTECIHIH TOMOTETWS YIUiH LUEHTP

€KEHIITIH IoJIeIIE.

lanendey. Lentpaepi O, xone O, 6onran weHoepaep AOB OypbIlIbIHbIH
KaObIpFaJlapbIHA JKaHACATBIH OOJICBIH (3-cypem). by mieHOepaepaiH roMoTeTHsI -
JIBIK eKeHAiriH nanenneiiik. lllenoepnep OA coyneciHe colikec Typrae X koHe X*

HYKTEJIEpiHie XKaHackaH 0oichiH (3-cypem). Onpa, AOX,0,c> AOX ,0,, cebebi
Z£X,00,=£X,00,xene £0X,0,=20X,0,=90°. bynan, 0X, 00,
0

00

Ji 1
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OH XakTarbl KaTblHACTHI k-M€H [ 4 )

6esrinen, koahduiueHTi K = 2:3, LEHTpi a) 0<k<l

|
O 0OoJIFaH TOMOTETUSIHBI KapacTblpaJiblK.
AiiTanbIK, Oy1 romoretusana O, LEHTPI
mieHOepaiH Ke3 keiareH M Hykrteci M* |0

HYKTECiHE TypJieHTeH OoJiChIH. EHpenie,
0X,

OM=kOM, sxu OM,= 0X oM.

BynaH, O, X=0,M GonraHbl yiuiH 2) k=1
O,M*=0,X* TenaikTi X)acaiimbi3. byi
M* nykreciHiH ueHTpi O, HYKTECiHIE,
paguycel O,X*-xe TeH OOJFaH
meHoOep eKeHniriH Oinmipeni. Jlemexk,
KapacTBIPBUIBIN OTBIPFAH LIEHOEPJIEP
©3apa TOMOTETUSIJIBIK, €KEH.

: ] beacendinixmi apmmuipywor scammol ry

4-cyperTte roMoTeTUsUIbIK KoadhduuueHTi a) 0<k<l; a) k>1 OoaraH
TOMOTETHUSIIIBIK (urypagap KeckiHmeiareH. lomoreTuss Ko3ppuIUEHTIHIH
LIaMachIHa Kapail TOMOTEeTUSIJIBIK, (PUTypaaapAblH, “KbICBUIYbI” SIKM “CO3bLIYbI”
Typasibl KaHIail KOPBITBIHIBI XKacay MyMKiH?

Ecenmep men mancoipmanap

20.1. T'omortetust aereH He? 'OMOTETUSIHBIH LIEHTPi, KO3DDUIIMEHTI 1i1e?
20.2. T'oMOTeTUSTBIK YKCAC TYPJEHIIPY €KEHIIriH TYCIHIIp.

20.3. YwOyppiiil chi3. YIIOYPHILITHIH, @) illlKi calachblHAA; @) ChIPTKBI cajachiHaa O
HYKTECiH Oesriien, koadduimeHTi 2-re TeH, 0oyiFaH O LIEHTPJli TOMOTETUSIHbI

KapacThIPbIN, OEPIITeH YIIOYPHIIIKA TOMOTETUSUIBIK YIIOYPBIIII CaJl.
20.4. Ilepumetpnepi 18 cm xkoHe 27 cm OoNFaH €Ki poMO ©3apa rOMOTETUSIIBIK.
Byn pomObLIapabiH KaObIpFajapbl MEH aylaHaapbl KaTbIHACTAPBIH Tarl.
20.5. Tomoretusina X Hykreci X* Hykrere, Y HykTteci ¥* Hykrere keiuti. X, X*, Y,
Y* nykTenep Oip Ty3y ChI3BIKTA XXaTmaca, CoJl TOMOTETUS LIEHTPIH Tarl.
20.6. Koapduuuenti 2-re TeH OosiFaH roMoteTusina X Hykreci X* Hykrere
Keunyi 0enrii. Coys roMOTeTUs LIEHTPIiH caJl.
20.7. Illen6epre roMoTeTUSIBIK, (purypa 1eHOep OOJIybIH IaJeIe.

20.8. [llen6ep coi3. LeHTpi mienbep neHTpinme xoHe koabduumenti a) L ; o) 2;
2
0) 3; B) % -re TeH, OOJIFAaH TOMOTETUSIA ChI3bLUIFAH 1IeHOEPIre FOMOTETUSIBIK,

OosFaH (urypagapibl OpHEKTE.
20.9. Bypbini neH oHBIH i1IKI canackiHaa A HykTe 0epinreH. bypsiim kaObipranapbsiHa

Tyiicim, A HyKTeleH oTeTiH meHbep cal.




m YKCAC KOIIBYPBIIIITAPABI CATY

OcbIFaH JeiiHTi TeopeManapabl I2JICACYAe KoHe
ecenTep/li IeLryae dp TypJli yKcac yIOypbIIITapabl
CBI3MIBIK. ¥KCac KemnoOyphlllITap Kajlail >xacanaabl?
TemeHne COHbIMEH TaHBIC OOJAbIK.

!E Ecen. bepinren ABCD TepTOypbIllIbIHA YKCAcC,
YKCacThlK KO3((GUIUEHTI 3-Ke TeH OOoJFaH
A, B,C D, tep1OypbIll CHI3 (I-cypem).

Covi3y. Kas3bIKThIKTa Ke3 KejareH (O HYKTECiH
anambi3. O1aH XoHe TOPTOYPHILITHIH Te0eepiHeH
eteTiH OA, OB, OC xoaHe OD cayaenepiH TycipeMis.
byn coynenepne O nykrecineH OA,=30A,0B,=3 0B,
0OC,=30CxaHe 0D, =3 0D xeciHinepiH Kollipemis.
[Maiina Gonran A, B,C D, TepTOYpHILI i3[€ITeH
TOPTOYPHILLI OOJIBIINT TAObUIAIBI.

Heezizdey. ABCD c> A,B,C,D, ekeHiH nanenneimis.

1. Coaiixec Kabvip Fasapoviyy nponopuuoHaldviFol.

K D gID[H O?D] _p%lAI

a) AMAOD o> AA, 0D, = 4p~ 0D 0A =3: (1)
oD, D.C, OC,

9) ADOC c>AD,0C, = 0D DC _ 0OC =3. (2)

4,D,_ D¢,

(1) meH (2) TeHaiKTeH 7 e KEJIiM IIbIFajibl.

TepTOypbIlTapaAbIH &cKa colikec KaObIpFaia-
PBIHBIH, TIPONOPLUMOHANIBIFBIH OChLIAMIIA a9~
Jeyre 0osabl.

2. Coiixec oppvimumapOoty; menoiei.

¥Yxcac yioypbITapabiH, COKec OyphILITApbI TEH,
oonraHabikTaH, Z/A,D,0=24AD0, 2C,D,0=2CDO.
OHna,

ZA,D,C,=£A,D,0+2£C,D,0=
=/ADO+2CD0O=/ZADC,

AFHN TOpTOYphIITapabiH, colikec A, D, C, xone ADC
OypbIIITaphl TEH.

OchlFaH ykcac TepTOypbIIITApAbIH Oacka
coliKeC OYpBIIITAPBIHBIH, TEHIITI ADJIEIACHEII.

Hemex, ABCD xone A B C D, teprOypbiluTap
ykcac ekeH. KaObIprasapbl Ke3 KeJreH CaHIaFbl
KOIOyphIllIKa YKcac KOMOYphIII Ta OChbl CHUSIKTHI
CBHI3BLIAIbI.

I'oMmoTreTus LeHTpiH Oy ecente TOPTOYPHIITHIH

L J CBIPTKbI caJlachlHaH ajabiK. 2Kajambl ajFaHpaa,




FOMOTETHUSI LEHTPiH TOPTOYPBILITHIH ilIKi
cayjaceiHaa (2-cypem), Oip tebeciHae (3-cypem)
HeMece Oip KaObIprachiHIA (4-cypem) XaTaTbIH
€TIIl aJybIMbI3 JIa MYMKIiH efii. [oMoTeTust IeHTpiH
Kasai ajncak ta, oepiareH ABCD TepTOypbIlIbIHA
yKcac XoHe YKCaCThIK KO3 ULIMEHTI 3-Ke TeH

OoJIFaH TOPTOYpBIIITAp ©3apa TeH 00Jabl.

Ecenmep men mancoipmanap

21.1. bepiireH kenOypbllIKa YKcac KONOYpbIITHI
ChI3y K€3eKTUIIrH aiThin Oep.

21.2. lonrrepine ke3 keareH ABCDE 6ecOypblliibiH
cb13. ['omoTeTns KoMmeriMeH Oys1 6ecOypbILIKA
yKcac, ykeacTblK KoadduuueHTi 0,5-Ke TeH,
0osiFaH GecOypbill Chi3. [OMOTETHS LIEHTPI
a) C HykTene; 8) OecOypwblll iliHae; 0) AB
KaObIpFachlHIa OOJIFAaH >XKarmaijapiabl KeKe
KOpiM LIbIK.

21.3. Topke3snepi ecernke ajiFaH Kyiiae 3-cyperTe
OepiireH ¢urypanapibl ADIITEPiHE ChI3: a)
JKarbIpakka YKCacThlK KoadduiimeHTi 3-ke
TEH JKaIlbIpaKThl; ©) OaJbIKKAa YKCACTBIK
ko3 duuuenti 0,8-re TeH OaIBIKTHI 0)
cabi3re ykcacTtblk KoadduimeHTi 1,8-ke TeH
c90i311i TOMOTETUS KOMETIMEH ChI3.

21.4. F, xenOypslbl F, KOIOyphIlIbIHA YKCaC,
k — yxcacTblK KO3(DdUIIMEHTI. Pl, P2’ S, S,
apinTepMeH collkec Typrae Oyl Kenoypbll-
TapAblH MEepUMETpJIepi XKoHe ayaaHaapbl
OenrineHreH. TemMeHAeri KecTeHi IomTepiHe
KOLLipin ajl XXKoHe OHbI TOJITHIP.

plpr| s |s | «
a) | 84 100 | 25
5 | 14 | 28 48
) 150 | 200 | 100
B) 30 | 24 3
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1. buixmixmi anvikmay.

XKepne Typpin, TalllkeHT TeJleMyHapachbIiHbIH, OMIKTIriH TabaibIiK. MyHapaHbIH,
Tebeci — A HYKTECiHiH, KeJieHKeCi B HyKTeci 00JChIH. EF TasKThl BEPTUKAIb TYPIE
KakkaHna (I-cypem) TasiKTblH FE TeOecCiHiH KeJeHKeci ne B HYKTeae OOJICHIH.
MyHnapanbiH TaGaHblH C-meH Oenrineitik. [laiima GonraH Tik Oypeiutel ABC
xoHe EBF ymbypsiiurapsl ykcac 6onanbl. COHABIKTAH,

A€ _ BC AC = AC-EF
EF — BF HeMeces- = Trpp

BC, BF apa KalLIKTBIKTapblH XoHe EF
TasiFbIHBIH, Y3bIHJBIFbIH OJILLIEI, Maiiaa OoJIFaH
bopmynanaH teaeMyHapaHblH OuikTiri — AC
KECIHAICIHIH Y3bIHJBIFbIH Ta0aMbI3. MoceJieH,
erep EF=1m, BC=750 m, FB=2 m ekeHi

oenrini 6onca, onga AC =375 m OoJanbl.

2. bapyra 6oamaiimuvin xcepoezi apa
KQUbIKMbIKMoL eauley.

AliTanbiK, A HyKTeciHeH OapyFa 60JIMaiThIH
B HyKTeciHe neliHTi apaKallbIKTBIKTbI

aHBIKTay Kepek Ooabl neiik (2-cypem). A
HYKTeCiHeH Oapyra OosnaTblH ocbiHOai C
y o\ HYKTeciH OeirijiereHiae, oFaH KaparaHma A
y \ XoHe B HyKTeepi KOpiHil TypchlH XoHe AC
/ \ ApaKalIbIKTBIKTBI ©JILIEYre OOJICHIH.
// \X Kypangap apkbiabel BAC xeHe ACB
VAl (A OypbILUTApbIH e/LeiMi3. AliTanbiK, £ BAC = a
o= ]
A, C xoHe ZACB=p OoncwiH. Karasra Z4,=q,
\ J £C=p 6onraH A B, C, YIIOYPHILIbIH CbI3aMbI3.




Onma ABC xonHe A B, C, ymoypsimrap exi (ij )
OypbILLIbI OOMBIHILIA YKCAC O0nanbl (2- JcoHe

_ .
<HD [EEE
3-cypemmep). bynaH, AP~ IEEER
& AEEEEL
AB _AC . . 4B AC A B, i AR

4iB-AC =~ - (H JEEEEEEN

AC apakalbIKThIFEl XoHe A B, A C,
KECiHaiepiH eJllell, HOTUXeae Iaiina Macwmab: 1:1 000 000
0osFaH opMyaanap apKblibl AB KeciHaici ; .
ecenreneni. Ecenreyai XeHinmery yiuiH jj
AC : A, C, xarbiHacTel 100:1, 1000:1 cusikTb
KaTblHAcTa ajnyra Oojaabl. MoaceseH,
AC=130 m, LA=173°, C=58" 6oica,
Karasna A B, C, ymoypblutsl £A,=73°,
ZC=58°, A,C,=130 mm eTin chI3aMbI3.
A, B, KecinniHi enuien, OHbIH 153 mm
eKeHIriH TabaMbi3. MyHIa, i31€1reH apa
KaIIBIKTBIK 153 m Gonaabl.

3. Uell LU ic XKY3iHAIK XKYMBIC.
4-cyperre Cy KOMMaCBhIHBIH, FAPBILLITHIK,
KOpPaOJIb/IeH aJIbIHFAH CYpeTi OCHEEHTeH.
OHBIH Heri3iHAe THICTi eJiliey MeH
€CeITey XYMBICTapblH OpPBIHAAM, CYy
KOMMACBHIHbIH, ayJaHbIH Tarl.

Ecenmep men mancolpmanap

22.1. Erep 6oiibl 1,7 m GonraH amam
KOJIEHKECIHIH, Y3bIHABIFBI 2,5 M 0oJca, lj
KOJEeHKECiHIH y3bIHABIFBI 10,2 M
OoJIFAaH aFalITBhIH OWIKTIri KaHIla
Oosnanbl?

22.2. 5-cypeTTe KepceTiireH MyHapaiap/bIH,
OMIKTITiH aHBIKTA.

22.3. 6-cyperreri eki ykcac AB C, xoHe
ABC ymibypbIuTapbl apKbLIbl ©3¢HHIH,
KeHAiriH (eHiH) aHbikTay KaxeT. AC =100 m, AC,=32 m xoHe AB,=34 m
Ooiica, ©3¢HHIH €HiH (BB)) TaI

22.4. Anxop xaraceiHAarbl DE aralllbIHBIH, CyJaFbl KeJeHKeCi A HyKTeeri anaMra
kepiHeni. Erep AB=165 cm, AC=120 cm, CD=4,8 m 0ojica, aFallThIH
OuikTiriH Tan (7-cypem).

22.5. AynajgaH Ke3 KeJITeH aralliThl TaHAal aJl KoHe OHBbIH, OWIKTIriH aHBIKTA.
byt XyMBICTBI Kasiaii OpbIHAAFAaHBIH TYypaJibl ecerl Oep.
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@\ ECEIITEP HIEIITY

Vj I-ecen. ABCD tpaneuusicblHblH AB xoHe CD Oyiiip KaOblpramapbiHaa M
xoHe N HykTenepi anbiHFaH. MyHna MN keciHaici Tpaneuusi TabaHaapbiHA
napaJuielib XXoHe Tpareus AMaroHaIbaapbl KUbUIbICKaH O HyKTeneH eTeni. Erep
BC=a, AD=5b, 6onca a) MO; ) ON;6) MN xecinainepai tan (2-cypem).

Illewyi. 1) AOD xoHe BOC yumbypbllitapbl BB Oenrici OoiibIHILIA yKcac,
elitkeHi ZBOC=/A0D,OBC=2ADO. bynaH,

oc_ BC 0C_ a (1)
‘OA  AD HeMece o4 = p

2) ABC xoHe AOM yumibypsiiutapsl ga BB Genrici 60ibIHILIA YKCac, OUTKEHI
ZAMO =2ABC, ZACB=/2A0M. bynan,

AC _ BC 0OA+0C a L 0C _a OC _ a
oa~ 0™ ~o1 =m0~ T oa~wo oa —mo - P
3) (1) xoHe (2) TeHAIKTEPHOiH OH O6JIKTepiH TeHECTIpi, U0 1 =Lb

( 1\
ij = g ¢ TEHIIKTI XXKoHe omaH MO = ab_ 3
a+b ( )
M N
0 eKeHIriH TabaybiK. ZKOFapblIarbl XOJIMEH
ab
ON —_ ———
o5 )
TeHOiKTi, an KeiiH (3) xoHe (4) TeH-
A b D | JIKTEpAiH coliKec GesIiKTepiH KOCHII
N\ J
( N\
2 B_ F Cc L
J TEHJITiH Xacalimbi3. MN = 2ab
a+b
ab ab 2ab
JKayabw: a) —— ; b) — ; .
avagu: @) A5 b) B )X
A D . ..
L ) Ecxepmy. by ecenrtiH 1IelIiMiHeH

MO=ON exeHIri IILIFAIbL.

ﬂEcenmep MeH mancelpmanap

23.1. ABC ymoypsiibiHbIH AB xxoHe BC Oyitip KaObipranapbiHaa D xoHe E
Hykresepi ansiarad. Erep AC||DE, AC=6, DB =3 xoune DE =2 6oica, AB
KaObIpFachbIH Tail.

23.2. Exi ykcac KenOyphILITHIH ayaaHbl 8 dm? xoHe 72 OM*-Ka TeH, OJapiblH
Oipeyinin mepuMeTpi ekiHmricinikinen 26 M xeM. YJIKEH KONOYPHIIITHIH
NEpPUMETPIH TaIl.

23.3. [Ilepumerpi 1 m Gonran A B, C, ywoypbiusl A,B,C, ymOypbiibl KaObIp-
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FaJIapbIHBIH OpTaiapbiH, A, B, C, yIiOypbILIbl
A,B,C, Ymioypblil KaObIpFaJapblHbIH s
opranapsiH, an A,B,C, ymoypeiisl 4, B,C, |
YIIOYPBILIBI KAOBIPFAJIAPbIHBIH, OpTaJIapbIH
YIITACTBIPYAaH XacanraH Oosca, A,B,C,
YILIOYPBIIBIHBIH, IEPUMETPI KaH111a 60711617
23.4. Exi ykcac ywoypoin nepumerpiaepi 18 om
XKoHe 36 dm-Te, aynaHaapbl KOChIHABICH 30 |
OM*-Ka TeH. YJIKeH YIIOYPHIII ayJaHbIH Tall.
23.5. PoM0O KaObIpFaJlapbIHBIH OPTAaphl TiK il

TOPTOYPBILUTHIH TOOEIePi OOTYbIH 1DJIEIE. ‘ : :
23.6. ABC ywOypbllIbIH ChI3. by Ym6¥prmKa yKcac XoHe aylaHbl ABC

YIIOYPBIIBIHBIH, aylaHbIHaH 9 ece Kili 6oaraH A B, C, YIIOYPHILIBIH ChI3.
23.7*. E xoaHe Fuykrenep caiikec Typae ABCD napannenorpaMmubiH, CD xaHe BC
KaObIpFajlapblHbIH, opTanapbl. AF xxoHe AE Ty3y cbi3blkTap BD auaroHajibiH
TEH, Yl Oeslikke OenyiH ganenne (2-cypem).
23.8. 3-cyperre TamKkeHT KaJachblHAAFhl " XaIbIKTAp JOCTHIFH' CapailbIHBIH aJIbIHA
OpHATBUIFAH €H YIKeH O30eKcTaH *kajaysl OeitHenenreH. Xanayasig exmemMaepi
20 m x 30 m exeni Oenrini 6osaca, chi30agaH THICT1 KECIHALNED Y3bIH/BIFbIH
eJIIIIeT, jKajay OaFaHBIHBIH HAKTHl OMIKTITIH TaIl.
23.9. Ten Oyiipui yIOYpBIITHIH, TaOaHBIHAAFI (ij B
OypbIlll OMccekTpucachl Oya yuIOypbIlITaH
e3iHe ykcac ywoOypbiin Oeneni. Yoypoiun
OypblLITapblH aHbIKTa (4-cypem, AB=BC,
AABC oo ACAD). D
23.10. [Ien6ep cbi3 xxoHe oHaa O HYKTECiH Oerie.
Lentpi O HykTene xkoHe KoadduimeHTi 2-re
TeH OOJIFaH TOMOTeTHUsIAa OepiireH 1eHoepre 4¢ o
TOMOTETUSUIBIK, 1LIEHOEP ChI3.
23.11.EKi ykcac kemOypbllll MEepUMETpPJEPiHiH
KaTbIHAChI 2:3. YJIKEH KONOYpHIIITHIH aydaHbl
27 6oJca,Killli KernOypbIIITbIH ayJaHbIH Tall.
23.12.5-cyperte KyHHiH TOJBIK TYTBUIFAaH
Xarnarbl kepceriireH. Erep KyHHiH paanycel
686784 km, AiinbiH, paguychl 1760 km, Kepnen
Aiira peiiiHri kalbIKTHIK 384400 xm Goica,
KepneH KyHre neiliHri KalmbIKTHIKTBI Tall. @ )
23.13.a) bip meHbepre exi ykcac KemnoOyphbill
IIITeH ChI3bLIFaH. bys kenOypeiTap TeH 6e?
9) bip meHOepre exi ykcac Kenoyphbllil ChIpTTaii
chi3bUIFaH. byn kenOypeliiitap TeH ©OoJia Ma?
23.14*. Bip xBagpaTTblH KaObIpFajgapbl €KiHIIi
KBaJpaTThIH KaObIpFajgapbiHa napauieib. Erep
KBajapaTTtap Oip-0OipiHe TeH Oojmaca, oaap
TOMOTETUSIBIK OOJIybIH Aasenne (6-cypem).
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Teomempus xcane ackepu yncymoic

1. Ockepuiiep CHI3FBIII MIEH CO3bUTFAaH KOJI KOMETIMEH HBICAHAHBIH KAIIBIKTHIFbIH
aHbIKTaiabl. Erep 10-cypeTTeri ChI3FBINITHIH TaHKTI KANTAUTBIH Y3bIHIBIFBI
5 cm, )KeJKEICH ChI3FBIIKA ICHIHT1 KAIIBIKTHIK S0 ¢/ 5KOHE TAHKTIH Y3bIH IBIFbI
6,86 . OoJica, TAaHKKE JEHIHTT KAIIBIKTBIKTHI TaIll.

2. 12 xm OWIKTIKTE YIIBIT Oapa KaTKaH YIIAKTBHIH YIIKBIIIEI ofaH 13 xu anbicTa
Ky3ilm O6apa jkaTkaH KeMeHi xoHe ofaH 20 kv ajbIicTa OipiHII KeMEH1 KybI
Oapa >xatkaH O6acka kemeHi kepai (11-cyper). Ocbl KemenepaiH apachbIHIaFbI

KalllbIKTBIKTbhI aHBIKTA.

23.15. ABC ywbypsllIbIHBIH = AB
xoHe BC kKaObIprajapbl TOPT
TeH, KeciHaire OeJiiHiI, OeiHy
HykTesiepi AC KabbIpFachIHa Ia-
pajuiesib KECIHAUIEpMEH ylITac-
TeIpblIabl. AC=24 cm Ooica,
nayiga OOJFaH KeciHIiJep
Y3bIH/IBIFBIH Tall.

23.16. Erep cyperTep ochl Ke3eH e
aJIbIHCa, OCpiIreH MOJIiMETTEp
HEeTi3iHAe eKiHIII FUMapaTThiH
OuikTirid Tamn ( 7-cypem).

23.17. 8-cypetrte Oepinrenmepai
naianaHbln, KaHaaaa Oip
HBICAHHBIH OWIKTITIH Taly
KOJIBIH TYCIHAIp. "XalbIKTap
IOCTBIFBI" capalibl ajjablHA
KeTepireH OTaHbIMBI3 JKalaybl
OaraHbBIHBIH OMIKTITIH TaIl.

) 23.18. 9-cyperTe Oepinrenaepai

mavagaidlaHBII O3€HHIH
KeHJIT1H aHBIKTayJIblH
3 TYpai KOJBIH TYCIHIIpiN
o6ep. Onapna reoMeTpUsIHBIH
Kalcel TeopeMalapsl
naiaaHblIaThIHBIH aHBIKTA.
YiipenreHn Tocinaepidai 6acka
»KarJaia 1a KoujgaH.

~
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m\ BLIIMIHJI CBIHATI KOP

I. Tect

1. Ekxi ykcac ymOypsim ymiH aypsic eMec JdJiesi Tam:
A. AynaHIapblHbIH KaTbIHAChI YKCACTBIK KO(MGUIMEHTIHE TEH;
9. Coaiikec MenuMaHadapblHbIH, KaThIHACKHI YKCACTBIK KO3(M(UILIMEHTIHE TeH;
b. Caiikec OuccekTprcaiapbl KaTbIHACHI YKCACTBIK KO3(MGOUIMEHTIHE TEH;
B.Coaiikec OMiKTiKTepiHiH KaTbIHACHI YKCACTHIK KO3(MMUIIMEHTIHE TEH.
2. EKi roMOTeTHAIbLIK KONOYpPHII YINiH TYPBIC 9JIeNi Tam:
A.Onap TeH; 9.0umnap ykcac;
b.Onap Tennec; B.lypbIc Xayam >KOK.
3. YmOypbim MeauaHajapsl YIIiH AYpbIC eMec JdJiejiepai KepceT:
A. Bip nykrene kubuibicanbl; ©O. Kublibicy HyKTeciHae 2:1 KaTbiHacTa
OediHe;;
b. bip-0ipiHe TeH; B. ©Op0ipi ymoypsIlUThl TEH e€Kire 0esei.
4. YwmoOypbim OucceKTpuCAIaphl YIIiH TYPbIC eMecC J3JIeli KepceT:
A. bip HYKTene KMbLIbICAbI;
9. KubLibicy HykTeciHae 2:1 KkaTbiHacTa OesiHenl;
b. ©3i TyckeH KaObIpFaHbl €Ki KaObIpFaFa MpoONOpLMOHa KeCiHaire 0eseni;
B. O3i mibikkaH Tebeneri OyphILITHl TEH €Kire 0esei.
5. Ekxi ykcac (/e[ /Oypblll YHIIH JYpbIC eMeC dJiei Tai:
A. KaObipranapblHbIH CaHBI TE€H; O. BypoimTapbIHbIH CaHbBI TEH;
b. Coiikec xabbsipramapsl nponopuuonan; B. Aynanpapsl KaThlHAChl YKCACTBIK

I1. Ecenrep KO3 QULUEHTI TEH.

24.1. TabGanmapbl 6 M xoHe 12 M OOJIFAaH Tpanelus AMaroHajabaapbl KUbUTBICKAH
HYKTEJEeH TabaHIapFa mapajjieib Ty3y ChI3bIK XYpri3iareH. Ty3y ChI3bIKTbIH
Tpanewuus iiHaeri 0eiriHiH Y3bIHIBIFBIH Tall.

24.2. ABC ywGypbiura BC=BA=10, AC=8. Erep AA, xone CC| ymGypbIu
Ouccekrpucanapsl 6osca, A, C, KECIHIICIH TaIl.

24.3. A HyKTeneH 6apyra 00JIMalThIH B HYKTeCiHE AEHiHTI KAlIBIKTBIKTbI aHBIKTAY
yiIiH Xa3bIKTIKTaH C HykTeci aablHabl. AC KambIKThIFbl, BAC xoHe ACB
OypbimTapbl emenai xoHe ABC ymoypbimka ykcac A B C, yOypbILbl
coisbULIbl. Onga AC=42m, A, C,=6,3 cM, A B=7,2 cM. AB KalbIKTBIFbIH TaIl.

24.4. Kosdduumenti k=3 6oiran romoTeTusAza F KenoyphIllbl F| KONOyphIlIbHA
TypaeHeni. Erep F, KenOypbIIbIHbIH, 1epuMeTpi 12 cym xoHe aynanbl 4,5 cm?
Oosica, F KenOyphILIbIHBIH, MEPUMETPiH XKOHE aydaHbIH Tail.

24.5. Y3biHabIFel 180 cx OonFaH anaM KeJEeHKECIHiIH Y3bIHABIFBI 2,4 m OOJIFaH
Ke3ne OMiKTiri 4 m CbIM OaFaH KeJEHKECiHiH Y3bIH/BIFbI Hellle MeTp 0o1aabl?

24.6. Kaprana TaiukeHT xXoHe YpPreHilll KajlaJapblHbIH, apachIHIAFbl KAIIBIKTBIK,
8,67 cm.Erep kapra maciuradsl 1: 100 000 6osca, TalukeHT XoHe YpreHiun
KaJaJapblHbIH apachIHAAFbl KALIBIKTBIKTHI Tall.
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I11. O3inai cpinan kep (0aKbLIaY XKYMbI-
CBIHBIH YJTiCi)

24.7. 1-cypeTTe OepijJireH MoaJIiMETTEp
HETi3iHAe aFall OMiKTiriH Tarl.

24.8. ABC yuIOYpHIIBIHBIH KaObIpFaJlapbl
AB=5 cm, AC=6 cm, BC=7 cm. Byn
yuoypsliiTelH AC KabObIpFacblHa
napasjuiejib Ty3y CbI3bIK AB KaObIp-
FacblH P Hyktene, BC kaObipracblH K
HYKTene Kublll eteni. PK=2 cm Gonca,
PBK ymiGypbIllIbIHBIH, IEPUMETPiH TaIl.

24.9. 2-cyperre AD ||BC||MN BC=6 cm,
AD=10 cm 06onca, MN KeciHAiciH TaIl.

24.10. (Kocvimwa). PoMO KaObIpraiapbIHbIH
opTanapsl Tik TOPTOYPHIIITHIH Tebenepi
0OJIaTBIHBIH JAJICIIJIC.

» Kbi3vix; ecenmep

1. 4 ece yaKeUTIN KepCETIreH alHaJbl
JynaMeH KaparaHaa 2°-Tbl OYPBIIITHIH,
YJKEHIIr KaHIllara e3repei?

2. a) CBHI3FBIII CypeTiHae OeliHeJIeHIeH
iITeN XoHe CHIPTTAall CHI3BIJIFaH
yioypsliitap ykcac na (3a-cypem)?

9) 3o-cyperTeri poMOBIHBIH, ilITEeH
JKOHE CBIPTTail KbIpJIApbIH KOPCETYIL
TepTOypHILIITAp YKcac mna?

) . . . .
. 3. Temenneri uier TiniHme OepiiareH

ecenTi e. MyHbIMEH 9pi OpbIC KoHE
aFBUTIBIH TUTIEPIHEH, Opi FTeOMEeTpUsIIaH
©3 KaOuJIeTiHai ChIHAM KOepeciH,

a) Ha 4-pucyHke mxo0OpaxeHa
pycckag urpymka “matpémka”. Boimo-
HUB COOTBETCTBYIOLIME U3IMEPEHUS,
HaiiTu Ko3(pPuUMEeHT Mogo0us MUIpy-
HIeK:

a) An B;9) AnuD;06) Cu F;B) Bu E.

9) Darnell is curious about the height
of a flagpole that stands in front of his
school. (pic.5) Darnell, who is 6 ft tall,
casts a shadow that he paces off at 9 ft.
He walks the length of the shadow of the
flagpole, a distance of 30 ft. How tall is
the flagpole?




0) The distance across a pond is to be measured indirectly by using similar
triangles. (pic.6) If XY =160 ft, YW=40 ft, TY= 120 ft, and WZ= 50 ft, find XT.

T'eomempuanvik mooenvoey ﬁj

1. Ke3 xenreH TopTOYPHIMITHI CANBIN, OHBI X

KaWIIbIMeH KUBIT all.

2. OHBIH Kapama- Kapchl Ka6BIpFaJ'IapBIHBIH
opTacelH Oenrimern, Kec1Hz{1nepMeH TYI/IlCTlp
(7 a- cyper), coHal-aKk ochl KeciHnminep 60-
HbIHIIA TOPTOYPHIIITHl KUBIT all (7.9-CyperT).

3. Ilaiina Gonran OGenmexTepaeH 7.0-cypeTTe

KOpPCETINATeHIeH mapaaaenorpaMmM KypacTsip.
4. Ocbl )KYMBICTBI OpBIH/IAY /A HIBIHBIH/IA /12
nmapajaesorpaMm naiga 601yslH Heri3aen Oep.

B A0 r
T\ A B

Haxviwumap, mopkesoep, (6opoiwpnep) yxeone napkemmep

Yii xkaOblpranapblHAaFbl TylIKara3zjapra KeHind OeliceH, oiapaa Oipaei
¢burypa xaitananbin, OyKin KaObIpFaHbl )Kayblll TYPFaHbIH KepeciH. bip purypa
KalTanaHbIl, OYKiJ )Ka3bIKTHIKTHI TOJTHIPCA, MYH/IAH JKUBIHTBHIK GUTYpaTIapabl
HAKBIII 1Tl aTaiiabl. ATaKThl roJIaH cypeTinici Mopuc DmepaiH KaJaMblHAH
TyFaH MBIHA FaXxall CypeTTep HaKblIITapra Mbical Oonansl (8-cypet). Byn
HaKbIIITapaa Kaicel Qurypa Kamai KaiTajlaHbIT )KaTKAHBIH aHBIKTA.

Erep 0ip ¢urypa kaiiTananblm, €Ki mapaaieib Ty3y ChI3bIK apachlHAAFbI
JEHTAHBI TOJATHIPCA, MYH/1all )KUBIHTHIK JICHTA UTypalapaAbl TOPKO3 HeMece
Oopatop xpeitmiz. I'ynkaras3 opamsbl, cypeT cajJblHFaH MaTajiap, NapKTeperi
TOPKO3/1ep MIEKTEIreH ¥3I,IHJIBIKT3,FBI 60p1110pnepre MbIcall 00J1a1bl (9 cypeT)




Jlypeic kenOypblmTapMeH KanTalfaH HAKBIIITap mapkeT jgem artanaisl. [lap-
KeTTepMeH YHIMI3miH eaeHi Kanrtanaabl. EH kapamaiieiM mapkertep 10-cyperTe
kentipinren. Kepinin T¥pfaH1>1H)1aﬁ oJIap TapauieNb Kemipyae e3iHe-031 oTeIi.

B R B

I'eomempuanvik modenvoey.

Iazn ¢uzypanapu Kanai Kypanzan?

[Tasn oWpIHIIBIKTAPBIH KaKCHl Oinecin? (11-cyper) Onap-
IBI Kanai xkacayra 00JaTHIHBIH KapacThIPaNbIK,.

1. ©nmemaepi 5 cm X 5 cm GonFaH KBagpaT cal.

2. OHbIH TeMeHT1 TaOaHBIHBIH OPTAChIHAH LIEHOEp CH-
AKTHl Oemirin Kusin aa (12.a-cyper).

3. Kublin ansiara 06iKTi KBaJpaTThIH KOFapbl TaOaHbI-
HBIH opTacbiHa OipikTip (12.9-cyper).

4. Enni xBagpatTeiy OYVHip KaOBIPFaCHIHBIH OpPTAChIHAH
TaFbl J1a OCHIHAAM YJIKEHAIKTET1 MmeHOep CHAKTH O6JIriH
Kubit an (12.6-cyper).

3. Kublnl anbiHFaH 0eJiKT1 KBaJpaTThIH €KiHIII Oyiip
KaObIprachlHBIH opTachiHa OipikTip (12.B-cyper).

4. Hotmxene mas3n OWBIHIIBIFBIHBIH Oip AaHACHI JaiiblH
Oomaabl.

5. Ochl ma3n jaHanapbIMeH OYKij jKa3bIKTBHIKTHI KanTayFa 00NaThIHBIH HEr13/e.

6. KBagpar xabbiprajapeiHaH meHOep CUAKTH OonMaraH e3reme MiMiHAIL
OenikTep/ai KUBII ajibl, O1piKTipy apKblIbl Oacka KepiHicTeri ma3i JaHalapblH 1a
Kacayra 00JTaBbl.

7. Kannaiina 0ip kaHa ma3j JaHACHIHBIH ChI30aChIH xKapatT. bipHeme TycrTeri masi
JaHaTapblH KB JbIN, 0NAapAaH TYPJl HAKBIITAp KYPacThIp.

| u | “ | ﬂ | H
TFeomempusanwvix sepmmey.
73-6erreri "['eoMeTpHUSATBIK MOAEIBACY" TAKBIPHIOBIH/IA KEATIPIITEH MANIMETTEP

HET131H/Ie Ke3 KeITeH JoHeC TOPTOYpHINIIneH OYKiJ Ka3bIKTHIKTH KanTayFa 00J1aThl-
HBIH JOJIeNIe.
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YIIIBYPBIHNITAPABIH KABBIPFAJIAPDBI
XKI9HE BYPBIHITAPBI APACBIHJIAY bI
KATBIHACTAP

Bya Tapaynpl yiipeHy 0apbiChiHIA CEH TOMeHeri OiIiM, TaFabl XKaHe
ToXipuOere ue 00JACHIH;

biaimoep:
Ke3 KeaeeH OYpululmblH CUHYCbl, KOCUHYCbL, MAHEHCI HCOHe KOMAH2eHCI
aHblKMamanapoit Oiny;

OypolumblH, paouanoblK, eAulemin 0iny;

Heei3el mpueoHoMempusAblK, merbe-mendikmepoi 6iny;

yubypoluimoiH, ayoaHsviH OYpblul CUHYCbl APKblAbl ecenmey GopmMyaacsit 06iny;
CUHYCMAp JcoHe KOCUHYCMAap meopemacyuit Oiry.

ENE N S8 =

Ic xcp3indix oaroviaap:
Keubip oypbiuimapobly, CUHYCbIH, KOCUHYCbIH, MAH2eHCIH JCoHe KOMAHeHCIH
ecenmeul any;

Heei3el mpueoHoMempusiiblK meroe-menodikmepoi ecenmep uieutyoe K0A0QHY;
Yyubypolul ayoaHvlH OHblH €Ki KaObipFacsl MeH 01apobll apacbiHOAF bl OYpblulbl
boulbiHuwa ecenmell any;

CUHYCMap, KOCUHYCMap meopemacsiH Naudalansin ecenmeyee JcoHe danendeyee
batinanvicmol ecenmepoi uieuly.

= 2 v W



0°-TAH 180°-KA JEWTHTI BYPBITIITEIH CUHYCHI,
@\ KOCHHYCbI, TAHTEHCI )KOHE KOTAHTEHCI

o
A C
sino =£ Cosa :£ 8
AB AB
e AC’ = BC”’
2o YA INEER
//'LH\\
,/‘ e - - o M(x,y)
V4 1\
/ 7\
/ O
)i E | | X
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Tik OoypeimTel ABC ymoypeimra ZC=90°
0onceiH. Onnma A cyilip OYpBHIIIBIHBIH CHHYCHI,
KOCHHYCBI, TAHT€HC1 MEH KOTaHTeHCl 1- cypeTTerijei
aHbIKTanaTelHel Oenrini. Eagl 0°-ten 180°-ka
JeHiHri OYPBIMITHIH CHHYCHI, KOCUHYCHI, TAHTCHCI
MEH KOTAHI'CHCIH aHBIKTaHMBI3

Panumycel Oipnik KeciHAire TeH, LEHTPI
KoopauHaTansap OachlHJAFbl XXapThl MeHOEpAi
kapacteipambiz (2-cypem). Lllenbepni M(x,y) HykTene
KusATIH OP cayneciH Tycipemis. byn coyneHiH Ox
COyJIECIMEH XXacalFaH OYpPbILIBIH o.-MEH OeriIeiiMis.
OP coyneHiH Ox coyaeciMeH OeTTeCeTiH OypbIIIbIH
0°-TbI OypBILI peTiHAE KAObUIIANMBI3.

o cyiip Oypslil OoJiFaHAa (2.a-cypem), Oyn
OYPBIIITHIH, CUHYCHI, KOCUHYCHI, TAHTEHCI JKOHE

KOTaHTeHci Tik OypblluThl ODM yuiGypblllTaH
sina 15 cosa MO tga oD ° ctga DM

TEeHAIKTEepMEH aHbIKTaJaTblHbI Oeiriii. Erep
MO=1, DM =y, OD =Xx exeHJiriH eckepcex,

. X
sino=y, cosa=x, ftga= ‘-, ctga= 7 (1)

X

J

sin’a + cos?a =1 (2)

TeHJiKTepre ue 0ojaMbl3.

XKannel anranga, 0°-tan 180°-ka neitiHri
OYPBILITBIH CUHYCHIH, KOCUHYCBIH, TAHT€HCIiH
XKoHe KoTaHreHciH ae (1) dopMyna apKbLibl
aHBIKTaMBbI3 (2.9-CyperT):

OMD yuwoOypslmibiHaAa OD*+DM?*=MO?
Ak x2+y?=1. sina=y TEH cosa=x E€KEHMIIriH
€CKepCeK, Ke3 KeJITeH o (0°<a<180°) OyphIll YIIIiH

Heei3el mpueoOHOMempusnblK meHoe-meHOIK M bIFaIbl.

N y X .
AHBIKTaMara opai, tga=", ctga=7,, x=cosa, y=sina OOJFaHIBIKTaH,
sina cosa
tga= == tga - ctga=1
g cosa cteo sino ga-clga
(0£90°) (020, 0£180°), (00, 0£90°, 0%180°)

TeHOC-TeHIIKTEP OPBIH/IBI.

2) TeHAIKTIH 9p €Ki 0eJirid anasIMeH cos’a-Fa, COH sino-ra Oedin
9 b

1+tg2a= 12
COoS“a

(a=90°),

I+etgla= —L . (az0, 0£180°)
Sin-o

(3)

TeHOe-TeHJIKTEeP/1 Manaa eTemis.




Korapeinarsl (1) Tenaiktep Herizinge apbip a
(0°<a<180°) OypbimKa 0Cbl OYpPBIII CUHYCHIHBIH
(KoCHHYCHI, TAHTEHC] JKOHE KOTAaHTeHCi) Oip MaHI
coiikec KOWBINAB. Byn colikecTikTep OYpBIITHIH
"cunyc", "kocunyc", "ranrenc" xoHe "KoTaHresc"
Jen atanaThlH QYHKLUUATAPBIH aHbIKTalabl. Onap
TPUTOHOMETPHUSIBIK QyHKIUANAD €N aTanajbl.

“TpuroHomeTpus” co31 — rpekiue “ymoypIuTapas!
memy” ereH MaFHbIHAHBl aHFapTabl.

90°—a

Ke3 kenren cyilip Oypsiimn a OypbilI yIIiH:

sin(90°—a)=cosa, co0s(90°—a)=sina. (2)

Kes kenren o (0<o <180°) Oypwim yimiH:
sin(180°—a) =sina, cos(180°—a)=—cosa 3)
(2) xone (3) dopmynanapsl kermipy hopmyranapel
nemn atanafsl. Onap anrebpa KypchHAa TN IeHEI.

Ecenmep men mancoipmanap

25.1. Erep 90°<a <180° 60jca, sina., cosa., tgo
JKOHE Ctgo 1IaMaapblHbIH O€JriCiH aHbIKTA.
25.2. 4-cyperTteri o OYpBIIITHI ©JIIIEMN, OHBIH,
CUHYCBIH, KOCHMHYCBIH, TaHICHCIiH XKoHE
KOTAHTE€HCIH TUICTi ©1IeMIEPMEH aHbIKTA.
25.3. tg(90°—a)=ctga (az0°) xoHe ctg(90°—
a)=tga (az0°) TeraikTepal mamene.
25.4. tg(180°—a)=—tga (a#90°) meH ctg(180°—a)=
=—ctga (0#0° MeH a=180°) TenmikTepal gomense.
25.5. blkmampua:
a) cos*(180°—a) +cos%(90° —a);
9) sin?(180°—a)+sin*(90°—a);
0) tgo tg(90°—a); B) ctga ctg(90°—a).
25.6. ABC ymobypsimra ZA=150° xxone AC=7 cu
0onca, ymoOypeimThiH C TebeciHeH TycipiireH
OMIKTIT1H Tal.

&

C(0:1)

a
=

A(1;0)

M(x;y)

B(—1:0)

0

'X
A(1:0)

J

25.7. Erep a) sinoc=42—§ ; 9) sino= 411_; 0) sina=1 GoJyica, cOSO-HBI TaTl.

25.8%

25.9. KecteHi TOATHIp.

Erep a) sino=7%; 9)tga=-1; 0) cosu=—7 0ozca, o-HbI Tal.

o 0° 30° 45° [ 60° 90° 120°

135°

150°

180°

sina

cosa

tga

ctga

444
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26.1. buikriri 3 c¢m xoHe cyiip Oypbimsl 30° 6onran
pPOMOTBIH MEpUMETPl MEH ayJaHbIH €CeNTe.

26.2. TeH Oyiiipai TiK OYpBIUTHI YIIOYPBIIITHIH
runoreHy3achl 12 cu. OHBIH, ayJaHbIH €CeTe.

26.3. BuikTtiri 4V3 cm GonraH TeH KaGbIPFasbl
YIIOYPBILITBIH, MMEPUMETPIiH Tarl.

26.4. 1-cypette GepinreHaep OoiibIHIIA TeH OYHipi
TpaneuusiiapablH, ayJAaHbIH Tarl.

26.5. Tik OypblUTHI TpaneUUsIHbIH, CYHAip OYpbILLIbI
30°-ka, OuikTiri 4 cm-re, Kiui TadbaHbl 6 cm-Te
TeH. Tpaneuus nepuMeTpi MEH ayldaHbIH Tail.

26.6. lleno6epain xopaacbl 120 rpaaycThbl HOFaHbI
kepin Typanbl. Erep mieH6ep pamuycel 10 cwu
0oJica, XOpAaHbIH Y3bIHIBIFbIH Tarl.

26.7*. Ten Oyiiipai ywOypbIIITHIH TebOeciHaeri
oypsimisl a) 120% ) 90° 6) 60°. YIIOYPHIITHIH
OMiKTiTiHIH TabaHbIHA KATbIHACBIH €CEIITE.

26.8*. 2-cyperTe KOpceTiireH MakTa KbIpMaHbBIHbIH
Oyiiip kaObIpFasapbl TeH Oy#ipji Tpamneuus,
an ycTi kBaapat dopmaceiHaa. CypeTTe
OepinreHaepai naganaHbIIl, KbIpMaHIbl TOJbIK,
>kaly YIIIH KaHIlla MaTa KePeKTiriH aHbIKTa.

26.9. 2KeHin MallMHa acyablH XOFapbIFa KOTepiIeTiH
apasblFbiHAA 340 m >xon Xypai. Erep >komabiH,
KOKXXKMEKKE KaparaHaa KeTepiny Oypbiiibl 15°
0oJ1ca, XEeHiJT MallMHaA Helle METp OUiKTiKKe
KeTepiareH (3-cyper)?

26.10. Acxar yiigen mbiFbicka Kapait 800 M, cocklH
contycTikke Kapait 600 m sxon xypai. On yiinen
Helle MeTp anblctaran? Enai o1 yiire Ty3y ChI3bIK
Ooiitar KeTin ary YIIiH OaTbiCKa KaparaHjaa KaHaan
OypBILIIEeH XYpyi Kepek?

26.11. 4-Cyperrte OeliHeneHIeH OYpPBIIITAPIBIH CHHYCHIH, KOCHHYCBIH, TAHT€HCIH

JKOHE KOTAHI'€HCIH Tall.
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26.12. TToiibiz op 30 m xox xyprenge 1 m xusra xerepineni. Temip KOIIBIH
TOPU30HTKA CAJIBICTRIPFaHa KOTEPUTYy OYPBIIIBIH TaIl.

26.13. Erep Guikriri 30 m FuMapar KeJIEHKECIHIH Y3bIHABIFEI 45 m Goica, KyH
HYPBIHBIH OChI FUMapaT TYPFaH aJlaHFa TYCY OYPBIIIBIH Tarl.

26.14. Tix OypwIIITH YIIOYPBIIITHIH, Oip Oyphiibl 60°-Ka,an yJIKeH KaTeTi 6-Fa
TeH. OHBIH Killli KaTeTi MEH TMIIOTEHY3aChlH Tarl.

26.15. O ueHTpJiK WEeHOepaiH A HYKTeCiHe XYpri3iireH kaHamaaa B HyKTe
anbiHFaH. Erep AB=9 cm, L ABO=30° Gojica, 1eHOEpAiH paIuyChiH
XoHe BC KeCiHIICiHIH Y3bIHIBIFBIH Tall.

26.16. m TY3y CBI3BIFBI XXOHE OHBI KECIM 6TNENUTIH AB Kecinaici 6epinreH. MyHna
AB=10, AB xaHe m Ty3y ChI3bIKTap apachbIHIAFbl OYpbIll 60°. AB KeciHaiCiHiH
TebesiepiHeH m Ty3y ChI3blkKa AC xxoHe BD nepneHauKyasapiaapbl XYpri3iireH.
CD xeciHaiciH Tar.

26.17. PomObIHBIH, Ccyitip Oypbiiibl 60°-Ka, an Ouikriri 6-ra TeH. POMOBIHBIH
YJKEH TUArOHAJIbIHBIH, Y3bIHABIFbIH XOHE aylaHbIH Tall.

26.18. Panuycsl 5Scm OosiFaH 1ieHOepre TeH, OyHipiii Tpanelmsi ChIPTTail ChI3bLIFaH.
Erep tpaneuusHeiH cyiip Oypbiibl 30° GoJjica, OHbIH OYilip KaObIpFalapbl
MEH ayJaHbIH Tarl.

26.19. Erep ABCD rtikoypeimra AB = 4, ZCAD = 30° Gonca, oraH chIpTTai
CHI3BLIFAH MEHOep paanyChiH KOHE TiK TOPTOYPHIII ayJaHbIH €CEeMTe.

26.20. TIKOYPBIIITHIH KaObIpFanapsl 3 KoHE \% cm. Bip KaObIpFachIHBIH TUArOHAIIBI
MEH KaObIpFasiaphl )KaCalThIH OYpaluTapbiH TaOBIHIAD.

26.21. Erep a)sin A= % ;9) cosA=$ ; B) cosA=——;‘ 0oJica, A OYpBIIIBIH )KacaHaap.

26.22. Tix OYpsIITH YIIOYPHIITHIH OipeyiiH Oypbimsl 30°, THIIOTeHy3aFa TYCipij-
reH OuikTIri 6 cv. YOYpHIITHIH KaObIpranapblH TaObIHAAP.

26.23. PoMOBIHBIH ayaHbIH TAOBIHAAP, Cyiiip Oypsimisr 30°, an GuikTiri 4 cM-re TeH.

b=l Tapuxu p3indiaep. “Aamuoin” pubypoiu p
I'pexTep OypoIiTaphl 36°, 72° 3koHe 72° 00JIFaH TeH OYMipi jj

YIIOYPBIIUTE — “armoii yuwOypoiue” aen ataraH. Ce6ebi o
FaXkalbIl KACUETKE € €KEeH: mabanbiHOAFbl Oypblul OUCCeKmpu-
cacol AD onwl exi mer Oyiipai yubypoiuka 6eaedi (5-cypem).

B
D
AD Ouccektpuca O0onraHabiKTaH, BAD xoHe DAC ‘@
oypbiitapsel 1a 36°-taH. JleMek, ABD ylOypHbILIbI TEH, OYidipJIi. c
B
a
D

ADC yuibypsira ADC 6ypoiin 180° - 36° - 72°= 72° Gonbin, -

ACD 6ypsiiika TeH. Jemexk, ADC ymOypbllubl fa TeH, OyiipIi.

~
J

A

~

Hoamuoce. ABC ywiOypsoiiibl ACD yumiOypbllIbIHA YKCAC

JKOHe AC_CD W
AB AC
Erep ABC ywoOypbllIBIHBIH, Oyilip KaObIpFaJlapblH
AB=B(C=1 nemn ajicak, OHbIH, Tab0aHbI TOMEHIETIIeI TaObLTaIbI
(6-cypem): AC=a OOJCBHIH.
OHpa, 1. AD=a Gonanpl,eiitkeHi AACD TeH OyiHipii.




2. BD=a OGonanpl,eiiTkeHi AABD TeH Oyiipui.
3.CD=BC—BD=1—a.
(1) Tenix Goitpama: 4 — 1 =@
a . : _\5— .
bynan a?+a—1=0. byn kBaapaT TeHIIKTi LIeLIiN, a= 3 €KEeHIITiH
TabaMbI3.

n/’ Ecen. sinl8°, cosl8°, sin72°, cos72° 1mamManapblH €CeIlTe.
5—1
[Hewyi: byitip kadbipracel AB=BC=1,an Tabansl AC= a — 5 -reTeH
Oosiran ABC “anTblH yLIOYPBILIBIH” KapacTbIPAILIK (7-cypem).OHblH BE

OMIKTIriH Xyprizemis. s AE a 5-—1
Tik OypbiThl ABE YUIGYPbIIIBIHAH: sinl8° = AB 2 4
lj B ) bynan naiinananein, TabbLTybl Tajlall €TUITEH Oacka
H1amMajgapbliH ecenTeimis:
5+1
cosl8°=VI—sin’18°= (4 ;
18°
1 sin72°=sin(90°—18°)=cosl8’= \/10+2\/§;
cos72°=sinl8" = @
72° 2
A ‘51 E C DKayatw: sinl8°=cos72°= 6; 1;COSI8°=sin72° =10—+42\/§.

&8l Tapuxu p3indisep

Yabikoek (1394-1449) — yabl ©30€K FabIMbl KOHE
Memieker Kavipatkepi. LleiH atel Myxammen Taparaid.
On caiibinkpipad OMip TemipaiH, Hemepeci. YJIbIKOEKTiH,
akeci [IlaxpyxTa MemyiekeT KaiipaTkepi 00JIFaH. ¥JIbIKOEK
mamameH 1425-1428 xouigapsl CamapKaHT MaHbIHIAFbI
O6u Paxmar teGeltirinie e3iHiH oiriji 00cepBaTOPUSICHIH
Kypanbl. O6cepBaTOPUSIHBIH, FUMapaThl YII KadaTThl
0O0JIFaH, OHbIH, HETI3ri KypaJibl — KBaAPAHTTbIH OWiKTIri
50 meTp emi. YJBIKOEKTiH €H aTaKThl LILIFAPMACHI
“31K1 KyparoHu” aTThl aCTPOHOMUSIIBIK, KeCTe OO0JIbII
tabbutaabl. On 1018 KyaapI3b1 KAMTHIFAH.

ConpimMeH KaTap ¥IbIKOEKTIH TPUTOHOMETPHSIIBIK
KecTelnepi e Hazap ayldapyfa JaWbIKTHl. YIJBIKOCKTIH TPUTOHOMETPHUSIBIK
kecrenepi 10 onabIK TaHOA monIiKTe nen caHaidraH. Ecentey Kypangapsl 1epiik
OonmaraH Oip Ke3eHJe OChl ICTepAl OpbIHIAY YUIIH TE€pEeH TYXbIpbIMIayFa
HET13/IeJITCH TEOPHSAIBIK dJIE€yeT MeH aHbIK popMyanap, CoHaal-ak Oipranai
eceIIiyiep Tajnan eTiarex 0onca kepek. 3mwxkae ¥aslkOek | rpaaycThIH CHHYCHIH
ecenTeyre epekiie eHOEK Ka3FraHbIH alThINT OTKEH.




:5 Feomempuﬂ MEH ACMPOHOMUAKA KAMbICM bl Jncoba HCYMbBICBI
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Exenri rpex ransiMbl Jpatochen ”3}
(61311H 3aMaHbIMBI3IaH OYPBIHFEI 276-
194 xwinnap) XKepaiy meHOepin OipiniIi
6omwin enmered. On Cuen (kasipri Ac-
yaH) KajlacklHa 0i311H 3aMaHBIMbI3[JaH
Oypoiarsl 240 xbutbl 19 MayceiM KYHI,
Tyc ke3inne KyH eH korapwl HYKTeIe
(3eHUTTE) OOJIATHIHBIH XKOHE TEPEeH Ky-
JIBIKTBIH TYOiHE 1€ XapbhlK TYCETiHIH
OalikaraH. bipak, cCoHbIMEH Kartap, Ol
KBUIABIH OCHl KYHI MEeH Ke3iHae AJex-
caugpusga KyH eH korapbl HYKTEACH
(3eHuTTeH) meHOep morachiHBIH 1/50
OetiriHe JeiiH ayaTHIHBIH J1a AHBIKTAaFaH.

bynan Opatocden Kanmai KOPBITHIHIBI
mbirapran? OHBIH MIKIPIH KaJIFaCTBIP
kKoHe §-cyperTe OepinreHaepaAiH Heri3iH-
ne JXKep paauyChIHBIH Y3BIHIBIFBIH TAII.

- i
y ATTeKeanipu

el -
Ralie .,
i

Kaocemmi 6onamuin xeiibip
ManimMemmep MeH ecen-Kucanmap:
CueH xoH AnexcaHapus Kajnanapsl
apachlHIAFbl KAIBIKTBIK 787,5 kM.

[llenbep moraceiabig 1/50 Gemiri - a. = 7,2°.
C - XKep menOepiHiH Y3bIHBIFHL.

o _ 7875
3600 C . )

bynan C=360 787,5: 7,2 =39 375 km.

byrinri Tagmarsl ecen-kucantapra opait, Kepaid sxkBatop Ooinan meHOepiHiH
y3bIHABIFR 40 075,017 xm, an Honaik MepuAHaH OOWBIHINA MEeHOEPIHIH Y3bIHIBIFHI
40 007,86 xm-mi kypaiiasl. Kepinim TypraHblHJal, €KeNT1 FaNbIM MIaMalbl a3aan
KaHa agacKaH.

Fanceipya. 9-cyperti maiinanansim, JKep menOepinin y3IHABFEH TabyAbIH
Ke€3 KEJTeH yaKbITTa KOJIJaHyFa O00JaThIH 1C KY31HAIK 9/1iCiH OMJIAM Tall )KOHE OHBI
Herizgen oep.




YIIBYPLIII AYJIAHBIH BYPbIIII CUHYCBbI
E\ APKbUIbI ECEIITEY
IE 1-meopema. YwoOyppouu ayoanvt onvir exi KabbipFacvbl Men ocvt eki Kabbipra
apacvlnoarvt OYpbIUMbLH, CUHYCbL KOOelmiHdiCiHIK HcapmbicbliHA MeH,

:EAABC, BC=a,AC=b,4C(]—cypeT)] = CESABC=;—absinC \

Jlonendey. ABC yuuOypbllIbIHBIH, BD OUMiKTIriH Xyprizemiz. OHmai xarmnanaa
I-cypeTTe KeCKiHIENTeH YL Xaraai 00Jybl MyMKIiH.
. o . ~_BD
1-xarmaiinpl Kapacteipaiibik (1.a-cypet). BCD ymOypbimra sinC =BC bynan
BD =BC -sinC = a-sinC. Ceiitin,
1

Sy AC-BD=1b-a-sinC=3 absinC.

ExiHuti xoHe yiiHII XXaFmaiiapabiH, - JJ€eNiH 63iH opbiHaa. 7eopema danenderol.

a) G I-TeopeMa OoMibIHIIA, YIIOYPBIII ayJaHbl YIIiH
SABC=%bcsinA MEH SABC=% acsinB
4 Db & dopmynanap Aa opblHABI OOJIAIbI.
9) B -
| n/ I-ecen. ABC yiOypblllIbIHBIH, aynaHbl 24 cy?. Erep
| AC=8 cm xoHe £ C=30" 6osca, AB KaObIPFAaChIH Tall.
a 1
! Hlewyi. YIuOypbIIUTBIH ayJaHbIH OYpbILI CUHYCHI
Le | apkpuibl TaOy popmysiacel OOMBIHIIA,
A b C D iR _
S 5c=2AB-AC-sinA
%) p Bynan,
28,5 2.24 224
| . AB= FC5inA= §.sin30°~8.0,5 12 (em).
: JKayabei: 12 cm.
I
Db_-l W - 5 n/’ 2-ecen. IlapannenorpaMHbIH aynaHbl OHBIH
\ J eKi cblbaiiac KaObIpFachl XKoHE COJI KaObIprajap
2} ~ ApACBhIHIAFbl OYPBIIIbI CUHYCBIHBIH, KOOEWUTIHIICiHE
TE€H, E€KEHJITiH JdJIeJIIE.
B ‘ ABCD napannenospamm,
AB=a, AD=b, /A=0 [::> S pep= ab sina
(2-cypem)
> Illewryi. BE O6mikTiriH Xyprizemis. ABE ymoypbiiira
A E D . BE . .
sind = 4B xu BE= ABsinA =asina.
\ J Onna, §,,..,= AD*BE =absina.

ABCD




Im 2-meopema. TopmoOypoiuumoty; aydanvl oHblH OUA20HAAL0APLL MEH OUAOHAND-
oap apacolnoarsl Oypolut cunycol K00elumindicinin, ycapmoicbiia meH,

Jlonendey. JlnaroHajibaap KUbLIBICYbIHAH Maiiaa (ij C )
OoJiFaH OyphILITApAbl KapacThlpaMbI3 (3-cypem):
wapt ooribiHIIa ZAOB =
Z/AOB-Fa BepTukanb 6osFaHabIKTaH £ COD=a, D

/AOB-Fa ceibaiinac oonraHabikTaH ZBOC=180°—a, |B N

Z/BOC-ra Beptukanb 6onraHabikTad £ DOA=180°—«
Ywoypslll aygaHblH OYpbIll CUHYChI apKbLIbl
ecenTtey ¢opmyiachl OOKMBIHIIIA: 7

S100=3 A0" OB sina;
Sy0c=3 BO-0Csin(180°~a) = BO- 0Csina;
Seo=y CO-0Dsina;  S,,,=1 D004 sin(180°~ ) =3 DO-0sina.

AynaHHBIH KacueTi OOMbIHIIA;
SABCD= SA OB+ SBOC+ SCOD+ SDOA =

=140-0Bsina + % BO-0Csina + %CO-ODsina +%D0-OA Sino =

=%(AO'OB-I-BO‘OC+CO'0D+D0'0A)sina=%{(OB-(AO+0C)-|—
+00«(C0+0A)}sinoc=% (OB'AC+OD'AC)sinoc=% AC-BDsina.
Teopema Osnendenoi

Ecenmep men mancoipmanap

27.1. 1-teopemaHsbl 1.2- xoHe 1.6-CypeTTe KeCcKiHAereH Kyiae naeie.

27.2. Erep a) AB=6 cm, AC=4 cm, ZA=30"; 8) AC=14 cm, BC =73 cm, £C=60";
6) BC=3 cm, AB=42 cm, Z/B=45" 6onca, ABC yIIOYpbILIBIHBIH, aylaHbIH
Tarl.

27.3. dIwnaroHansl 12 cm )XoHe nrMaroHaibaapbl apacblHaarbl Oyphilibl 30° 60JIFaH
TiK TOPTOYPBIII ayAaHbIH Tarl.

27.4. Kabbiprachl 7V2 cym XoHe 10Fa1 Oypblibl 135° 601FaH poM6 aylaHbIH TaIl.

27.5. PoMOBIHBIH YJIKeH quaroHais! 18 ey, moras Oyphiiibl 120°. OHBIH, aylaHbIH Tarl.

27.6. Aynanbl 6\2 cy’-re TeH 6GonraH ABC ywo6ypbiubiHaa AB=9 cm, ZA=45°.
YumoypoiutbiH AC KaObIpFAChIH, COJ KaObIPFaFa XYPri3iIreH OMiKTiKTi Tall.

27.7*. ABC ywbypsiiita ZA=0, oHbIH B xoHe C TeOejepiHEH XYpri3iireH
OMIKTIKTEpi ColiKec Typae A, XXoHe A, 00Jca, yIIOYpHIII aylaHbIH Tall.

27.8*%. ABC ymoypbiuta AB=8 cm, AC=12 cm xoHe ZA=60° Gojca, oHbIH AD
ouccekrpucacbiH Tan (YK Spe=S0 TS0
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CUHYCTAP TEOPEMACDI

IE Teopema.(Cunycrap teopeMachl). Yubppoimmotr, kabviprasapot Kapama-
Kapcoicbindarsl 0ppuiuumapObiy, CUHYCMAapblHaA NPONOPUUOHAL.

b
?(AABC, AB=c, BC=a, CA=b(I—cypem)] |::> \/E = ]

(1)

~N

0)

(S

Qe

Jlanendey. YIIOypbllll aylaHbIH OYpbILI CUHYChI
apKbUIbl Ta0y opMyaachl OOMbIHIIIA,

S=LabsinC, §=3besind, §=jacsinB. (%)
byn tenaikrepain OipiHIi XyObl OOMBIHILA,
| RS | : a _ ¢
jabsmC 5 besinA, neMex YR TYe
CoHpaii-ak, (%) TeHIiKTepHiH OipiHIli >XoHe
yuriHorigen ¢ __b TeHOIKTepAl IbIFApaMBbI3.
sinC sinB
a _ b _ ¢
sinA sinB sinC
Teopema Oanendenoi.
E I-ecen. ABC yumibypbiuta AB=14 om, Z/A=30°,
£C=65" (I-cypem). BC KaObIpFachbIH Tarl.
[lleuryi: CuHycTap TeopeMachl OOMBIHIIIA,

CoHBIMEH,

AB _ BC
sinC sin4 Onan,
_ AB-sinA_14-.sin30° 14-0.,5
BC= - 14:0,5
CTGnC ~ sings 0,9 = 278 (0m).

Ecxepmy. TpuroHOMeTpUsUIbIK, (PYHKLMSIIAPAbIH
LIaMaJlapbl ApHAYJIbl KAJIbKYJISITOP HEMECE KeCTesep
KeMeriMeH Taobltansl. MyHaa sin65°~ 0,9 ekeHairin
OKYJIBIKTBIH, 153-0€eTiHaeri KeCTeeH aHbIKTalbIK.

Kayabwr: 7,78 am.

n/' 2-ecen. YmOypblll KaOBIPFACBIHBIH COJI
KaObIpFa KapaMma-KapChIChIHIAFbI OYPBIII CUHYChIHA

KaTbhIHACHI YILIOYPBILIKA CHIPTTAll ChI3bIIFAH LIEHOED
NUaMETpPiHe TeH E€KEeHMAITiH AdJiesne, AFHu (2-cypem):

a b ¢
sind sinB sinC 2R




Ilanendey. CunycTap TeopemMachl OOMbIHILIA, Siﬁ= 2 R TEHIIKTi gaJeaey

JKETKUTIKTI eKeHAIri 0eriai. Yiu karmail 60aybl MYMKIiH:

1-xaFmait: /A — cyiiip Oypsiin (2.a-cypem); 2-Xarnal: /A — NOFa OypblIlil
(2.2-cypem); 3-xarmaii: /A — Tik Oypblll (2.6-cypem).

1->xarmaiiabl KapacTteipaiiblK: C XoHe D HyKTesepiH yiiractbipambid. BCD
— TiK OypbIIUTHI YIIOYpPHILI, 6iTKeHi « BCD Oypbliiibl BD nuaMeTpiHe TipereH.

ABCD-pa: BC=BD-sinD=2RsinD. bipak, £D=/A, eiiTkeHi onap 6ip BC
JIOFAaChIHA TipeJreH iliTed chI3bUIFaH OypbiiTap. OHma

a
BC=2Rsind wHemece g4 — 2R

Kanran xarmaitnapasl e3iH nanenne ([yckao: 2-xarnaiina ZD=180°—~ZA
eKeHJIriH,3-XaFnaiga a =2 R eKeHAIriH naiganaH).

Ecenmep men mancoipmanap

28.1. YbyppbI Ke3 KeIreH KaObIpFaHbIH COJT KAObIpFa
KapaMa-KapChIChIHAAFbI OYPbIII CUHYChIHA KAThI-
Hachl YLIOYPBIIIKA CHIPTTAl CHI3BUIFAH LIEHOEP
JUaMeTpiHe TeH EKEHJIriH 2-ecerTe KeATipiireH
2- XoHe 3-XXaFmaiaap YIIiH AdJee.

28.2. 3-cyperTe OepiireHmep GObIHINA i3AETIHICH B
KeCiHaiepai Tar. 83
28.3. Erep ABC yumoypsIinra: X
a) sinA=0,4; BC=6 cm xoHe AB=5 cm Goica, 60° 45°
sin C-Hi; A @
d) sinB=§— ; AC=8 dm xone BC=7 om Ooica,

SinA-Hbl;

0) sinC=12— ; AB=6 m xoHe AC=8 m 0Ooica,
sinB-HbI TaI.

28.4. YmoypsiThlH, Oip Oypbiiibl 30°-ka TeH.OHbIH J
KapaMma-KapcChIChIHAAFbl KaObIpra 4,8 dm. YIIOYpHIIIKA ChIPTTail ChI3bUIFAH
1IeHOepAiH, paguyChiH €CernTe.

28.5. YmOypblUThIH Oip KAaOBIPFAChl YIIOYPBIIIKA CHIPTTail ChI3bLIFAH IIEHOEP
paguychiHa TeH. YIIOYPBIUTHIH COJ KAOBIPFACBIHBIH, KapaMa-KapChIChIHIAFbI

OypbIUbIH Tar. MyH/a €Ki XXarFnaiabl KapayFa Typa KeJeTiHiHe Hasap ayaap.
28.6. ABC ymoypbiibl yuiiH AB:BC:CA=sinC:sinA:sinB TeHAIK OpPbIHABI
00JTybIH gasenae. sind:sinB :sinC=3:5:7 TeHaiK aypbic 00Jybl MYMKiH 0€?
28.7. Erep ABC ymoypwiura BC=20 m, AC=13 m xoHe ZA=67° GoIca,
yIIOYPBIITHIH, AB KaObIpFackiH, B xoHe C OypbIlITapbIH TaIl.
28.8*. Erep ABC ymb6ypbsimira BC=18 om, £A=42°, /B=62° 6onca,
yiOypbiutbiH, C OypbilibiH, AB xXoHe AC KaObIpFaJIapblH Tarl.
y/




@\ KOCHUHYCTAP TEOPEMACDHI

Tik OypbIIITHI YIIOYPBILITA TiK OYPBII KapaMa-KapChIChIHAAFbl KaObIpFa (IMIT0-
TEHY3a) KBa/IpaThbl KUIFAH KAObIPFaIap (KaTeTTep) KBaApaTTapbIHbIH KOCHIHABICHIHA TEH.
Enpeie, mypeic emec Oypbiin yiniH me? TeMeHaeri Teopema coil KeHiHJIE.

IE Teopema. (Kocunycmap meopemacot). Yubyppoiumotr ke3 keazen Kabbip FacvinbiH, k6ao-
pamvl KaiFan exi KaOblpFACbIHbIK K6adpammapsl KOCbIHObICHI 0Cbl eKi KaOblpFa meH
04apobiy, apacsinoarsl OYpoi KOCUHYCHIHBIH KoOeUmindICIHiH, eKi eceaeHeeH aliblpMaACbIHa MeX,.

QAABC, AB=c, BC=a, CA=b(]—cypem)] |:> Q a2=b2+c2—2bccosA]

&Ja) B )

Jlonendey. ABC yuwiOypblllibIHBIH, - BD OUiKTIiriH
xyprizemi3.D HykTe AC KabbIpracwiHaa (1 .a-cypem)
HeMeCe OHbIH, XXaJFachIHAA ( 1.0- Jcone 1.6-cypemmep)
00JTybl MYMKIiH. BipiHIIIi >Xarmaiabpl KapacTbIpambl3.
Tik Oypbitel BCD ywoypsimibiHaa Iudarop
TeopeMachl OOMbIHIIA,

BC2=BD*+ DC>.
DC=AC—AD OOnNFaHIBIKTAH:
BC?=BD*+(AC—AD)*=BD*+AC?*—2-AC-AD +AD>.

Tik OypblmiTel ABD ywmoOypbllIbIHAA
BD*+ AD?>= AB? xoue AD=ABcosA exeHIiriH
€CKepil, COHFbl TEHAIKTEeH

BC?=AB*+AC*—2A4AB-AC-cos4,

nemek a’=b*+c*—2bccosA TeHAIKKE ue OOJIaMBbI3.
0 i.
1.o-cyperte keckinaenreH Typinae DC=AD—AC,
1.6-cypetrre KeckiHaenareH TypiHae DC=AD+AC
KoHe cos(180° —A)=—cosA TeHAiKTep/i MaiigajaHblIIl,
Kocunycrtap TeopemachiH 63 OeTiHIlIe aaJeIe.

Ecxepmy. Kocunycrap teopemacnl Iludarop
TEOPEMACHIHBIH, JXaJIMbUIAHFAaHbI OOJIBITT TaObLIAIbI.
£ A=90° 6osranaa (cos90°=0 OGoJFaHIBIKTAH)
KOCHHYyCTap TeopemacblHaH [Iudarop Teopemach
KEeJIII LIbIFagbl.

n/' I-ecen. ABC ymoypsiiuta AB=6 cm, AC=17 cm,
£A=60° (2-cypem). BC KaObIpFacbIH Tall.




[llewyi. Kocunyctap TeopemMachl 0OoibiHIIA, a’=b’+c*—2bccosA Hemece
BC?’=AC*+AB?>-2AC-AB-cosA 60JFaHIOBIKTAH
BC=72+62-2-7-6:c0s60° =49+ 36 — 84- 1=43,

srH1 BC=V43 cnm. Kayabu: V43 cm. rij N

KocuHycTtap TeopeMachlH maijgajlaHbII, &
KaObIpFasapel OeJiriyii OOJFaH YIIOYPBIIITHIH
OyphIlITapbIH TabyFa GosIabl: 4 5
cosd= Dt cl—a’, (1)
2bc
A D C

Vj 2-ecen. ABC Ym6¥pb1‘m~Ka6prFanapr a=3>wm, |
b=6 m xoHe c¢=4 m. Kiuri KaObIpFaHBIH YJIKEH
KaObIpFaJaFbl MPOEKILIMSICBHIH Tall (3-cypem).

[lewryi. (1) dopmynacbIMeH COSA-HbI TaOAJBIK:
b2+c2_a2 _ 62+42_52 :i ‘

2bc 2-6-4 16

Tik Oypbiiutel ABD ywlypbiiita AD=AB-cosA
OOJIFAaHIBIKTaH AD=4.2 — 2,25 (m).

16
Kayaow: 2,25 m.

cosA=

Ecenmep men mancoipmanap

29.1. KocuHycTtap TeopeMachiH 1.o- koHe 1.6-CypeTTeri Xarnaiiapaa aaemiie.
29.2. ABC ymbypsbiura
a) AC=3 cm, BC=4 cm xoHe £C=60° 60ca, AB-HbI,
o) AB=4 m, BC=4\2 m xoHe £ B=45° 6onca, AC-HbI;
0) AB=T7 om, AC= 6V3 dm xone £ A=150° Gonca, BC-HBI Tarl.
29.3. KaoObipramapsl S cm, 6 cm, 7 cm GONFaH YIIOYPHIIT OYpHIIITAPBIHBIH
KOCHHYCTapbIH Tarl.
29.4. ABC ymoyperiuta AB=10 cm, BC=12 m xoHe sinB=0,6 6oica, AC
KaObIpFachIH TaIl.
29.5. IlapamienorpamMHblH auaroHanbaapbl 10 cm koHe 12 cm, odapabiH

apachlHIaFbl Oypbilbl 60°-Ka TeH. [TapaniienorpaMHbIH, KaObIpFaJlapbiH TaIl.
29.6. KaoObipranapsl 5 cm )KoHe 7 cm OOJIFaH TMapasjieJorpaMHbIH Oip OYPBIIIbI
120°-xa TeH. OHBIH AMaroHaJabdapbIH TaIl.
29.7*. Kaosipranapsl a, b, ¢ 6onraH ABC ywmoOypslluTeiH, BD MenuaHachl
BD =5 2a*+2c>~b* popmynameH ecentenyin gonenne (4-cypem).
29.8*. Kaobipramapsl 6 m, 7 m )XoHe 8 m OOJFaH YIIOYPHIIT MeIMaHaJapbliH TaIl.
29.9. Kaobwipranapsl 5 cm, 6 cm, 7 cm GOJFaH YIIOYPBIII GUCCEKTPHCATAPBIH TATll.
29.10. KaoGsipFanapsl 5 cm, 6 cm, 7 cm OONFaH YIIOYPBILI OUIKTIKTEPIiH TaIl.

4




CAHYCTAP K9HE KOCUHYCTAP TEOPEMAJIAPBIHBIH
\ KEUBIP KOJJIAHBLJIYbI

AJIIBIHFBI cabakTap/a A9Je/IEHreH CUHYCTap XKoHe KOCMHYCTap TeopeMalapblH
YLIOYpBIIITAapFa TUICTI ©p TYpJli €CENTEPi IElIyae TUIMI MaiaanaHyra 00aabl.
byn cabakra ocbl TeopeMasiapablH, KeibipeynaepiHe TOKTalalbIK.

1. KocuHycTtap TeopeMachl YLIOYPBILITHIH OYpBIIITAPbIH TaMIlai, OHbIH,
OypelluTap OoiibIHIIA TYpiH (CYWHip, IOFal HeMece TiK OypBILITHI €KEHJITiH)
aHbIKTayFa MYMKiHIiK Oepeni. LIbiHbIHAA N1a,

cosA=2tc—a

bopmytana 2bc

1) erep b*+c?>a? 6osca, cosA>0. demek, A — cyiiip OypblIll;

2) erep b+c?=a? 6osca, cosA=0. Jlemek, A — TiK OypbIlI;

3) erep b*+c?<a? 6oica, cosA<0. lemek, A — AOFaa OYpHILIL.

b*+c?=a? TeHuik Hemece b+ c?<a? TEHCI3MIK @ — YLIOYPHIIITHIH €H YJKEH
KaObIpFachkl OOJFaHAA FaHa OpblHAANaAbl. Jlemek, YHIOypbILITBHIH TiK HeMece
JIOFaJl OYPBIIIBI OHBIH €H YJKEH KaObIPFAChIHBIH KapChIChIHIA XaTabl.

YOypbIITBIH €H YJKEH KaObIpFAachl KapCBHICBIHAAFBI OYPBIIITHIH,
VJKEHJiriHe Kapai, Oy1 yuOypbIIITBIH KaHaal (Cyiip, 1OFai, TiK OYypBIIITHI)
YIIOYPBILI €KEHIIT XXOHIHIE TYXXbIpbIMFa KEJIyre 00Jabl.

Fj 1-ecen. KaObipramapsl 5 m, 6 m koHe 7 m OOJFaH YIIOYPHIIIT OYPHIIITaAPbIH
Tarmnai OHbIH TYPiH aHBIKTA.

[llewyi. EH yJKeH OYpBILUTBIH KAapCbICBIHIA €H YJIKEH KaObIpFa XaTajbl.
ConaplkTaH, erep a=7,b=6,c=5 0ojca, ZA eH YJIKeH OyphII OOJIabI.

_bHe—ad _ 36+25-49 _ 12 _ 1
cosA= = = 265 60 35 0

Hemek, A — cyiiip Oypbliil, an 6epireH YIOyphIll CYip OYpBILITHI.

2. YwOyphIITHIH aydaHbIH OHBIH €Ki KaObIpFachl XXoHE OJapiblH
apachIHAAFbI OYPHBIIIbI aPKbLIbI ecenTey hopMyiachl

1 .
§=5besinA
XoHe sind = % (dopmynanapaaH ymoypblll aylaHbIH €CENTey YLIiH
__aboc
S 4R
(hopmynaHbl XoHe YIIOYPHIIIKA CHIPTTAll CHI3BUIFAH IIEHOEP paauyChiH €CerTey
YILiH _ abe
R=7%s

(dopMynaHbI XXacaiMbI3.

EE NN




n/' 2-ecen. KaoOwipramapsl a=35, b=6, c=10 GoxraH yumIOypbIIIKa CHIPTTAl
CBHI3BUIFAH LIEHOEP paanlyChiH Tarl.

[lewyi. TepoH opmMyaachl apKbLIbl YILIOYPBIII aydaHbIH TaOaIbIK;
_at+btc _5+7+10

= — 1]
2 2 ’
Sp(r—=a)(p—=B) —0)= NTI(T=3) (1 T=7)(1T=10)y=V11-64 =\264~16.3.
OHpa, chéll_ifz 451?612 ~5.4. ‘~5.4.

Ecenmep men manceipmanap

30.1. Erep AB=7 cm, BC=8 cm, CA=9 cm 60osca, ABC yuOypbILLIBIHBIH €H
YJIKEH XXOHE €H Killli OypbILIbIH TaIl.

30.2. Erep ABC yubypsitubiHaa £ A=47°, # B=>58° Gosca, yIIOYPHIITHIH €H
YJIKEH XXOHe €H Killi KaObIpFajiapblH aHBIKTA.

30.3. YoypblUThIH YII KaObIpFachl O€piareH:
a) a=95, b=4, c=4; 0) a=17, b=8, c=15; 6) a=9, b=5, c=6.
Y1woOypsIlll Cyiip OYpBILUTHI, TiK OYPBILITHI HEMECE HOFAJI OYPBILITHI €KEHITH
aHBIKTA.

30.4. Kaonipranapsl a) 13, 14, 15; o) 15, 13, 4; 0) 35, 29, 8; B) 4, 5, 7 OonraH
YIIOYPBIIIIKA CHIPTTal CHI3bUIFAH LIEHOEP paanyChiH Tall.

30.5. ABC ymubypsiiuthiH AB KabbipracbiHaa D HykTe 6enrineHreH. CD KeciHaici
AC xoHe BC keciHaiiepiHiH KeM AereHje OipeyiHeH Killli eKEeHIiTiH A2JIeIe.

30.6. YOypbIUTbIH YJIKEH OYPBIIIbI KAPCHICHIHIA YIKEH KAaOBIPFACHI KaTybIH I9JIE/IE.

30.7. YmOypbIUThIH YJAKEH KAOBIPFAChl KAPCHICBIHA YIKEH OYPBILIbI KaTybIH I9JIEN/IE.

30.8*%. ABC ywibypbiutseiH, CD meauaHacel xyprisiireH. Erep AC> BC 6oica,
ACD Gypbiibl BCD OyphllIbIHAH Killli OOJIYbIH TSJIEIE.

30.9*%.1-cyperTe GepinreHaepre HETi3/eMiN, eXeNri rPeKTep KaraiaydaH Kemere
JEHIHT1 KalIBIKTBIKTHI Kalail eJIereHiH aHbIKTaH1ap.

\
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EKI BEKTOP APACBIHIATBI bYPbIII ’)KOHE
OJIAPIBIH CKAJIAP KOBEUTIH/ICI

A

J

Hen BexkTtOpmaH eareuie a XoHE b eexkmopaap
apacviHoarsl Oypeiw aen O nykteneH meiraThii OA=a

xxoHe OB =) BekropmapabiH OaFbITTAyIIbl KECiHIIi-
Jepi apacbiHnarbl AOB OypblliibIH aiiTansl (/-cypem).

Bipneii GarbITTaFbl BeKTOpJap apachbIHIAAFbl OYPBIIII
0°-ka TeH nen ecenteneni. Erep eki BEeKTOp apacbIHIAFbI
oypsii £ 90° 6osca, onap nepnenduxysap NN aTajaaibl.

a XoHe b BEeKTOpJApAbIH cKaigp Kebelminoici ner,
OCBI BEKTOPJIAP Y3BIHIBIKTAPBIHBIH OJlap apachbiHIaFbl
OYpHII KOCUHYCHI KOOCHTIHIICIHE alTHITA b,

Erep BektopnapabsiH Oipi HedAik BekTop Oouica,
OJIApJBIH CKalap KeOelTiHicl Honre TeH 0oaibl.

Ckansp keOeiiTinai a -b Hewmece (a ,b) TypiHze
OenrinmeHesi. AHBIKTaMara opai

(a,b)=la| |b]cose. (1)

AHbIKTaMa GOMBIHINA, @ KOHE b BEKTOPIAPHIHBIH
ckamsip KkeOeiTiHaici Hedre TeH Oojca, onap
nepnendukyasap 007Taabl )KOHE KepiciHIIe.

®usukana neneni F xym ocepi acThiHAa S KAamBIKTBIKKA JKBUUDKBITKAH[A

aTKapbuiraH A JKYMBIC F KOHE S BEKTOpJIAPABIH CKamsip KeOeHTiHAiciHE TeH:

A=(F,s)=|F| [s]coso.

Kacuem. a (a;; a,) x3ue E(bl; b,) BexTopnap yuwin (& ; b )=ab tapb,

Jonendey. @ xoHe b BekTopuapibl KoopiauHata Oackl O HykTere KosSMbI3
(2-cyper). Onpa OA = (a; a,) xone OB = (b,; b)) Gonamwl. Erep Gepinren
BeKTOpJap KoyuimHeap Oonmaca, ABO ymOypsimTan Kypanran 0onaibl jkoHE O
YIIiH KOCHHYCTap TeopemMachl OpbiH/bl 0onanbi: AB2=04*+0B*-204 -0B - cosg.

Onna 04 OB - cosg = % (OA*+ OB - AB ?) Gonapl,

bipak, O4*=aj’+a,’, OB*=b’+ b, xone AB*=(b,-a)+ (b,-a,) .

— _ 1
Hewmek, (a,b) =|a|'|b| cosop = 0A4.0B. cos¢p = 5 (04 2+ OB?-4B?%) =

1
=3 (a’+a+b’+ b+ (b,-a)+(b,-a))=ab+ab,.

bepinren Bektopiaap koinuneap 6onran (¢ =0°, ¢ =180°) xarmaiina ma ocel
TEH1K OPBIHABI OOJYBIH ©31H aHBIKTA.




Bekmopﬂap ckanap Kebeimindiciniy Kacuemmepi

a-b=b-a OpBIH aIMacThipy KacHeri.

(a+b) ¢ = a c+bc Oeny KacueTi.

. /1~(;-E)=(/1‘5)-E=5-(2,-l_)) TONTAy KACHETI.

. Erep a xone b Bextopap Oipaeil GarbITTaFbl KOIIHHEAp BeKTOpIap boica,
= 1.

. Erep kapama-kapcer GarsiTranran 6onca, a b = — |a||b|,

-BMN»—

ab =l|al| |b|Gonans, eiitkeni cos 0°

wn

GI/ITKGHI cosl80° = —1.
6. a |a||a|cosO la|’!= a?=|al~
7. a xoHe b BEKTOpJIAp e3apa meprueHauKyIsp oonca, a ab =0 0oabl.

Homuscenep:

a) a =(a,;a,) BEKTODJBIH Y3BIHIBIFBI: |a|—w/a12+a22 5 (1)

) a= (a,;;a,) xoHe b= (b,;b,) BexTOpNap apachlHAAFBl OYPBIII KOCHHYCHI:
- ab,tab

a b_ HEMECE  COSp = dia G

b | \/al2 "'az2 ‘ \/ b12+ b22

raEcen. a(T;2) xone b(4;-2) BeKTOpNIAP apaCHIHAAFE OYPHIITH TAIl.

[lewryi. bepinren BeKTOpIap apacklHAAFbl OYPHIMITH o €T Oenrinen, popmyaara

y _ 14+2:(-2) 4-4  _
opait COSO= "y T (2) =~ 50 =0. Hemex, a=90°. JKayaow: 90°.

. Pd Ecenmep men mancvipmanap

cosQp =

la |-

31.1.Erep a MeH b BekTOpIap yiuiH @) |a|=4, 1b|=5, a=30°; 2)|a|=8,|b|=7, a=45";
6) |a| 2.4, |b| 10, a=60°; 6) |a|—0,8, |b| %, a=40° 6osica, Oy BGKTOpJ‘[apI[I)IH
CKansip KeOeHTiHAICiH Tal (0. — & XoHe b BEeKTOpJap apachIHIAFL! GYPHILL).

31.2. a) 5(%-;—1) MeH b(2;3); ) a(—5;6) meH b(6;5); 6) a(1,5;2) meH b(4;—2)
BEKTOpJIAp CKAISIP KOOCUTIHIICIH eCenTerl, apachlHIaFbl OYPBIIITHI TaIl.

31.3.  ABCD pom6bl maroHabaapsl O HYKTele KMbUTbICAIbI, MyHIa BD =AB=4 cm.
a) AB meH AD; o) AB men AG; 6) AD men DC; 8) OC meH 0D
BEKTOpJIApAbIH, CKaIsip KOOSUTIHIICI MEH apachIHAAFbl OYPBIIITHI Tall.

31.4. Heuuik BeKTOpIaH ©3relie @ MeH b BeKTopiap 6epiireH 60JchiH. a-b=0
OosiFaHaa OyJl BEKTOPJIAPAbIH, TEPHEHAUKYJISP OOJYBbIH XXOHE KEpiCiHIIEe a

XoHe b BeKTOp/iap MepreHuKyasip 6oiaca, a-b=0 GoyblH AaJee.

31.5%. x-TiH KaHzmail maMaceiHaa a) a(4;5) xoHe b(x;6); o) a(x;1) xaue b(3;2);
6) a(0;—3) xoHe h(5;Xx) BeKTOpJap ©3apa MepHeHIUKY/Iap 6onaabl?

31.6. a(3;3), b(2;—2), c(—1;—4) xoHe d(—4;1) BekTOpaap apachblHaH e3apa

MEePIEeHAUKYJISIP XKYNTapblH TaIl-
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31.7*. Bunbspa ofibIHbIHIA A HYKTEAETi
lap COKKaHHAH KeWiH OMIbsIpH
CTOJIBIHBIH, KaObIpFachbiHA B HyKTezie
>KaHacaabl >KoHe OaFbITBIH ©3repTill
C HykTenaeri Topra TycTi (3-cypem).
Erep AB=40 cm, BC =150 cm xoHe
ZABD =120° 6o1nca, AB - BC ckansip

KOOEHUTIHaICIH Tarl.
31.8.
A(5,-1)xarnaiinan B(2, 1) xarnaiira

F(-3, 4) xym acepiMeH HYKTe

otTi. OcHl yaepicTe KaHgall KyMbIC
OpBIH AN /IbI?

31.9. Jlana xem xabarTel yiiaiy 3-xaba-
ThIH/A kacaiiiel. OHBIH Tepe3eciHeH
40 m KamwBIKTHIKTAa TYpFaH 0acka
0ip yit kepiuin Typ (4-cypet). Erep
KapaMma-Kapcsl YHAIH mateipsl 47°
OypHIII acTHIHAA, all TOMEHT1 Ta0aHbI
33° Oypelll acThIHJA KOPIHCE, KapCh
Y#iH OMIKTITIH Tarl.

31.10.2500 » OwmikTikTe ymbin Oapa
KaTKaH ymakTaH OipiHmI KeMme
KOKKHEKKEe KaThiCThl 44° Oyphim
acTBIHAA, all eKiHII1 KeMe 32° OyphI
acTeiHaa kepiHenl (5-cyper). Keme-

JICp apaCblHAatrbl KAIIBIKTBIKTBI TalIl.

31.11. bansikmbinap xaieirbian Ouiktiri 200 v Oonran mask 11° Oypeim acTeiHAA

KepiHei (6-cyper). KaiibiKTaH jxarara JeHiHI1 KalIBIKTBIKTHI TaIl.

6

11°

|

200m
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Teomempus men zeozpaduadan ncoéa seymvicot | 7 Kep oci
MEpHUAnAHAAD

Coamycmix poatoc

XKep mapeiabH O€eTiHIETI Kepiep reorpa-
(UATBIK KOOPAMHATANAD APKBLIbI AHBIKTANATBIHBI | | =7
reorpadus moHiHeH Oenrini. 7-cypeTTe 0Chl KO- ' 1%
opauHatanap keatipiares. Onna

l-neninmi (I'puHBUY) MEpUIHAHEI,

2-HONiHIII MEepUAMAHHAH OHFA (IIBIFBICKA) | | 20° e
OpHallaCKaH MepHaAHaHIap; 40° 500 o 180

3-9kBaTOpAaH TOMEHTe (OHTYCTIKKE) OpHa-
NaCKaH MepHIHaHap;

4-3KBaToP. ' _
P 3 -_ 4
Heninmi (I'punBuy) Mmepuanansiubiy (1) k- napanie ey : 5KBATOP
BATOPMEH (4) KUBLIBICY HYKTECI TeorpadusabK O;L;mycmfk nozioc
KOOpJUHATANap/IblH caHaK 0achkl caHalabl. L )

DKBAaTOPAAH CONTYCTIKKE MEpUAHAaH OOMUBI-
MEH mupek mexoep Jorackl 90° CONTYCTIK KEHIK-
Ti, 9KBATOPJaH OHTYCTikKKe Kapair 90° oHTYCTiK
KEHJIIKTI KAMTH/IBL.

Heminmi MmepuaranHaH MIBIFBICKA Kapai 9Ka-
Top OOMBIMEH )apThl eHOep goFackl 180° mIbIFbic
Y3BIHJIBIKTHI, HOJIHIII MEpHAMAHHAH OaThICKA
Kapaii 1a 180° 6aTeiC Y3BIHABIKTH KAMTHUJIBL.

1. TamkeHT KamachIHBIH TeorpadusIbIK KO-
OpJIMHATANAPBIH Tal.

2. OTaHBIMBI3 acTaHAaChIMEH TAaFbl KaWCEh
YJIKEeH Kanajap mamaMeH Oipaedl Mepuanana
OpHaJacKaH.

- J

3. Tamkent kanaceinan Tokwuo, [lexun, Ceyn, BamuHrton xoHe Hbm-ﬁopK
KalajapblHa JediHri (MepuauaH OOWbIMEH) KAalIBIKTBIKTBI aHBIKTA (PKETKITIKCI3
MOJIIMETTEP1 ©31H 13/1eM Ta).

4. Kama 60° contycTik keHaikTe opHanackan. Erep XKepaix paguycet 6400 xm
0oca, OCHI Kajia OpHANTAaCKaH MapaienbaiH PaguyChlH Tal.

Kbl3 blKMmbl ceomempun

AHIIBI aHFA MIBIKTHL. AJABIMEH 011 OHTYCTIKKE 1 kM Kypai. COH MBIFBICKA Kapait
1 xm, an KeiliH conTycTiKKe Kapai | kv ko1 Kyp/i xoHe OacTalmKbl xKaFaaibiHA Keil
kanabl. Kapaca ato typ. OFaH 0K aTThI.

1. byn aroabiH peHi Kanmain?

2. Xep mapbIHBIH TaFbl KaiChl KepaepiHae KO KYPIM, KOFapbiia OeiiHeneHT eH-
meit 3 ’kakka Kypim, Tarel 0acTamKbl HYKTere Keninm Kanyra 6omansl? O xepuepme

aro 0osa ma?




3 \ YIIBYPBHIIITAPABI IIEITY

YwoOypsellThIH, KaObIpFajapblH a, b, c-MeH, OYJI
KaObIpFajapablH, Kapama-KapChIChbIHAAFbl OYpbILITAPAbI
colikec Typae o, B, y -MeH Oenruieimis (I-cypem).
Y1OypbIITEIH KaObIpFaiapbl XoHe OypbIlITapbIiH Oip
aTayMeH — OHBIH, J.1eMenmmepi IeT aTalibl.

Y1oOypbllIThl aHBIKTAYLIbl OEPUITeH 3JIEMEHTTEP
) OOIbIHILIA, OHBIH KAJIFAH 3JIEMEHTTEPiH Taly yu/Oypoluimol

weuty ner KOJATaHbLIAIbL.
n/' 1-ecen. (Ywobypviumuol Gepineen 0Oip KaObIpFaACul JCOHE OFAH Jcancapaac
Oypviuumapet 6oivinwa weuly). Erep ymoypsiinTa a=6, p=60° xxoHe y =45° 6oJica,
OHBIH, VIIiHILII OypbIIbI MEH KaJFaH €Ki KaObIPFACBIH Tarl.

[llewyi. 1.Y1OYpbIUTBIH, OYpbIITAPBIHBIH, KOCBIHABICHI 180° OoJIFaHABIKTaH

a=180"—B—y=180°"-60"—45°"=75".

CuHycTap TeopeMachl apKblIbl KaJFaH €Ki KaObIpFaHbl TaOaJbIK;

a _ b . sin sin60° 0,8660
Gina Tsinp TeRAKTeR b=aGll=6-G000 =6 ogso

(sin60° >xoHe sin75° mamanapbl MUKPOKAJIbKYJISITOPAA HEMECe OKYJIbIKTBIH

153-6eTiHaeri KecTeAeH Tayblll KOMBIIIbI).

~5,3794 ~5,4.

a _ ¢ . _ siny _ . sin45° . 0,7071
TeHIIKTEH c—asina—6 Sin75°~6 0.9650

“sino siny
JKayaow: a=T5°; p=~5,4; c~4,4.

~4,3924~4 4.

n/' 2-ecen. (YuwOypviuumol bepineer exi KadbipFacvl MeH OHblY apacbiHOAF bl OYpblulbl
ootibinua weury). Erep ymoypsiiita a=6, b =4 xoHe y=120° 6oica, OHBIH

YILiHIII KaObIpFachl MEH KaJlFaH OypBILITAPbIH Tall.
[llewyi. 1. KocuHycTap Teopemachbl apKbLabl YIIOYPBIIUTHIH YILIIHIIL €

KaObIpFachlH TabalbIK.,
c=\Va’+b>~2abcosy=V36+16—2-6-4.(=0,5)=\76~8,7.

2. EHai ymoypbIIITBIH, yII KaObIpFachlH OireH >Xargaiga, KOCUHYCTap
T€OpeMachl apKbLIbl YIIOYPHIIITHIH KaJdFaH OypbILITApbIH TaOAJbIK;
b>+c?—a* 4*°+76—6°

= ~(0,8046.

2bc 2-4.476

cosa~0,8046 TeHIiK Heri3iHAe o OYPBILITHIH, IIaMachkiH 153-6eTTeri KecTeneH
AHBIKTAJIBIK (a0 — Cyiiip OypwIi): a~36°.

3. B=180"—a—y~180°—(36°+120°)=24". JKayabe: ¢=8,7; a=36°, B~24°.

coSo =

n/' 3-ecen. (Yuwoypviuumuor OGepineen yw KabwvipFacwl 6ouviHwia weuty). Erep
yuoypeinra a=10, b=6 xxoHe c¢=13 6oyica, OHBIH OYpBIIITAPbIH TAIl.




[llewyi: 1. Y1OYpPBIIUTBIH JOFaJl OYpPHIIITHI 00JIybl HEMECE OOJIMaybIH YJIKEH
KaObIpFa KapChIChIHAAFbI OYPhIII KOCUHYCBhIHBIH, O€JriciHe Kapar aHbIKTailMbl3:
_a+bh—c* _100+36—169 _ 33 <
cosC=""3ap = 2106 120~ "<
Hemexk, C — noran Oypbill ekeH. MyHbl 153-06etrteri kecteneH C OypbILITHIH,
YJKEHIrH aHbIKTay1a ecenke agambi3. KecreneH kocuHychl 0,275-Ke TeH OyphbIIl
2 C,=74° exenairin tadaynbiK. OHga cos(180°—a)=—cosa ¢dopmysa OolibiHIIIA,
£C=180"—2£C,=180°-74°=106".
2. Cunycrtap Teopemachl OObIHIIIA,
a _ ¢ _a-sinC_ 10-sin106° _ 10-sin74° _10-0,9615
sind sinC’ 13 13 13
A — cyiip Oypbin GonraHabIKTaH 153-0etteri KecteneH £A~47° eKeHAIriH
AHBIKTANMBI3.

3. ZB~180°—(106°+47°)=26". JKayaow: LA=4T°, ZB=26°, ZC~106°.
Ecenmep men mancoipmanap

bynah, sinA4 ~0,7396.

32.1. YwOypsluThiH, Oip KaObIpFAChl MEH OFaH XarcapJ/jac €Ki OypbIlbl OepiIreH:
a) a=5 cm, p=45°, y=45°; 9) ¢=20 cm, a=75°, p=60°;
0) a=35 cm, p=40°, y=120°; B) b=12 cm, a=36°, p=25".
Y1OypeIIUTBIH YIUiHIL OYpbIIbI MEH KAJIFAH €Ki KaObIPFACHIH Tall.

32.2. YwOypbelUTHIH €Ki KaObIpFAChl MEH apachIHAAFbl OYPBILIbI OEpiITeH:
a) a=6, b=4, y=60"; 9) a=14, b=43, y=130";
0) b=17, ¢c=9, a=85"; B) b=14, c=10, a=145".
Y1IOYpHIIITBIH KaJFaH OypbIlITApbl MEH YIIiHIII KAOBIPFACHIH Tarl.

32.3. YwOyphlUThIH YII KaObIpFAChl OEPUITEH:
a) a=2, b=3, c=4; 9) a=T, b=2, c=38;
0) a=4, b=5, c=T7, B) a=13, b=24, c=18.
Y1IOYpBIIITBIH OYPBIITAPBIH TAaIl.

32.4. YmOyphIluThIH €Ki KAOBIPFachl MEH OJIAPJIbIH OlpeyiHiH KapChICHIHIAFbI OYPHIIIIbI
OepinreH. Y IIOYPBIITHIH KaJFaH KaObIPFachl MCH OYPBIIITAPBIH TaIT:

a) a=12, b=35, a=120°; 9) a=27, b=9, a=138";
0) b=2, c=2, a=60°; B) b=6, c=8, a=30".
32.5. 2-cyperre OepiireH MoJIIMETTEp HETI31HC YIIOYPBIIITHI IS,
(2] )
a) 2) 6) 6) B
B
B 4 6
8 3 4 12
AS“ 307N B
A& /A
5 C 4 . c y /D , .
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n/' I-ecen. IlapannenorpaMM auaroHajbaapbl KBaApaTTapbIHbIH KOCBHIHIBICHI
KaObIpFajapbl KBaJpaTTapblHbIH KOCHIHABLICHIHA T€H €KCHMIrH JoJIeliIe.

xr/E ABCD — napamnenorpamm, AB=a, ] :> ? 2 2=2(a+ b?) ]
AD=b, BD=d,, AC=d, (I-cypem).

[llewyi. ABCD mnapanjierorpaMHBIH
A Oypblibl o-Fa TeH OoscbiH. OHna
/B =180"— a.. ABD meH ABC y1GypblIiTapra
KOCUHYCTAap TeopeMacChblH KOJIaHablK

(I-cypem):
d, 7 a*+b>~2abcosa, (1)

d, =a*+b*—2abcos (180°—a).

c0s(180°—a)=—cosa TeHIiKTi ecKepcexk,
d,=a*+b*+2abcoso. (2)
(1) xoHe (2) TeHmIKTepAiH coilkec OOIKTepiH KOCHIN, d '+ d;=2(a*+b?)
TEHIIKTI XacalMBblI3.

E 2-ecen. ABC ymbypsiita ZA=30°, AB=4, AC=+3 6osnca, ymOypbIITLIH A
TebeciHeH XYpri3iireH AD OuiKTiriH Tamn (2-cypem).

@A ) Hlewyi. 1) KocuHycTap TeopeMachl
apKbUIbl YIIOYpBIITHIH BC KaObIpFachlH
TabaMbI3:

BC*=AB*+AC*—2AB-AC-cosA=
=42+(3)2—2-4-\3-c0s30°=7,  BC=\7.
DI‘_L =% '8 2) Enai yIuOypbIIITHIH, aydaHbIH TA0aMBbI3;

A\ J

1 .
=-'AB-AC-sind= ;— \V3-4-sin30°=v3.
3) TaObuTFaHmapaaH NaiaagaHbI, YIIOYPBIIUTEIH AD OUIKTIriH Tabambl3:

1 _
IEBCAD (I)OpMy.HaI[aH AD%%Z%EZZ\éﬁ }Kayaﬁbz: 2\,/7ﬁ .

n,’ J-ecen. Kyprizylii Xoj epexesnepiH Oy3bir, caraT 12.00-me kelueHiH A

HYKTECiHeH AJiMa3ap KellieciHe Kapaii Oypbuibin, 140 xm/car XbuigaMabIKTa
KYpicCiH XasFacToipabl (3-cypem). Carat 12.00-ne MAU KbI3MeTKepi B HYKTeIeH
TacTak kosaa 70 km/car XblIIaMIbIKTa XOJI epexXeaepiH Oy3ylbl KYpPri3yLliHiH




JKOJIBIH KeCy YIIiH >XOJFa artaHasl. MAW
KbI3METKEPi KUbLIbICTa, C HYKTEIE epexe
Oy3yllbl XYPri3yllliHi TOKTaTa ajia Ma?

Illewyi: ABC ymoypsiiita

£C=180"—(£LA+«£B)=180°"—(20°+50°)=
=180°-70°=110°.

1. Anmazap keiueciHaeri xonabiH AC |4 Llaw koweci MAH nocmor
O6JIiTiHIH Y3bIHABIFbIH TA0AMBI3: CUHYCTap | Y,
TeopeMachl OOMbIHIIIA,

AB AB-sinB __ 2-sin50° 2-sin50° 2-sin50°
A e TemtiKten  AC= 2 = = 30T = c0s20"
2:0,766 _ 1,532 _ 1,630 ke
~70,940 0,94~ 140 kn/car
~ 0,0116 car =0,012-3600 cexyno ~42 cexkynara 6achIl ©Te/Ii.
2. Tactak >xonnblH, BC 6eiri y3bIHABIFBIH TA0aMbI3: CHHYCTAp T€OpeMachbiHA

BC _ AC _ ACsinA_ 2.sin20°_ 2-0,342
opalt, <o =g 1CHIKTeH  BC=—grp—="q a5 =0 766 0,893 (o).

. 0,893 kM A N
byn xonaet MAU KLI3MGTKGPIW~0,0128 car =0,0128-3600 cexyno~

~46 cexynoraO6achin etesi. Jlemek,C kubuibicbiHa MAW KbI3MeTKepi XKyprisyliineH

1,630 (xm). bys xxonasl epexeOy3ylbl

KeluTey KeJeli eKeH. Kayadwr: Kok. (4 )

Ecenmep men mancvipmanap 5

33.1. 4-cyperreri MaJliMmeTTep OOIBIHIIA
X-TiH IIIaMachbIH Tarl.

33.2. ABC ywbypbiiiteiH CD O6uikTiri
4 m. Erep £A=45°, ~B=30° 6Goica,
YLIOYPBILI KaObIpFaJIapbiH Tall.

33.3. Bip HykTere yakeHairi 6ipaeit 6oiaraH
€Kl Kyl KoibutFaH. Erep Oy KyluTepiiH
OaFBITTapbl apachIHAAFbI OyphItT 60°, Oy (.

J

KYLITEPAiH TeH acep etyurici 150 ke 6osica, Oy KYIITePAiH YAKEHIIrH Tall.
33.4. YmOypslThIH €Ki KaObIpFachl 7 dm xkoHe 11 om, an yuriHi KaObIpFara
JKYPri3iireH MeauaHachkl 6 dm. YIIOYPBIIITBIH, YIIHIII KaOBIPFACHIH TaIl.
33.5. KaobIpranapbl 6 cm koHe 8 cm OOJIFaH TapauieJIorpaMHbIH, Oip IMaroHa bl

12 c¢m Gorca, OHBIH, eKiHII JUaroHAJIBIH Tarl.
33.6. YwoypbllUThIH 18 cm-Te TeH KaObIpFachl KapaMa-KapChlChIHAAFbI OYpPbILLIbI
60°-Ka TeH. YIOyphbIllIKa ChIPTTall ChI3bUIFAH LIEHOEP/IiH paauyChiH Tal.
33.7. Tewn Oyiiipai TpaneunusHbIH Killli TaOaHbI Oyiiip KaOblprachlHa T€H, YJIKEH Ta0aHbI
20 cu. Erep tTpanenususiy 6ip Oypoimbl 120° Gosca, OHBIH MEpUMETpPiH Tall.

445
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\ IC )KY3IHAIK KATTBIFY MEH KOJIIAHY

1. buixmixmi eamwey. ANTaNbIK, aFallThIH
AH OMIKTIriH eney KaxeT 00JIChIH (I-cypem).

a) MynbiH yuriH B HykTeciH Genrineiimis
XoHe BH KallbIKTHIFbI a-Hbl koHe HBA Oypbiliibl
a-Hbl enweiMi3. OHaa, Tik OypuiTel ABH
YLOypbILITa

AH=BHtga=atga.

0) erep OMIKTIKTiH TabaHbl H HYKTeci Gapyra
OoMMalThIH HYKTE 0oJica (2-cypent), KOFapblIaFbl
TociiMeH AH OMIKTiriH aHbIKTail aiMaiMblI3.
Onja TeMeHIErineil ToCILl KOJIaHAMbI3:

1) H HykTemeH Oip Ty3y ChI3bIKTa XaTKaH B

xoHe C HyKTesIepiH Oenrineimis;
2) BC apakalmbIKTHIFBIH ©JIIEN @-Hbl

TabaMbi3;
3) ABH xoHe ACH OypbllITapblH 6©JLIEH
/ABH=0 MeH ZACH=B-napabl TabaMBbi3;

4) ABC yuibypblilka CUHYCTap TEOPeMaChlH
KonpaHcak (ZBAC=a—B),
__a __asinp

sinp sin(a—P) ~ sin(a—P)

5) Tik Oypeiutel ABH ymoypbiiuta AH
OMIKTIKTI TaOAMBI3:

AH=ABsing =451e-S1NB,
sin(a—p)

2. bapyra 6oamaiimoin nHyxmeee
Oeliin OoaFaH aApaKauwbIKMouIKMbL ecen-
mey. AWTanblK, A HYKTeleH Oapyra
O0OoJIMAlTBIH B HYKTECiHe AeiiHIi OOJIFaH
apakalllbIKTHIKThI ecenTey Kepek (3-cypem,).
byn ecenTi ymOypbIITapablH, YKCACTBIK
OeJrijepiH maiigajdaHbIl IIEINKEHIMi3mi

eciHe Tycipemi3. EHni Oy ecenti CHHyCTap TeOPEMAChIH MaliJadaHbIN IEEeMi3.
1) A xoHe B HyKTenepiHeH KepiHil TypFaH Teric xepne C HYKTeHi OeariieinMis.
2) AC KalWbIKTBIFBIH eieimis: AC= a.

3) Kypangapmen ACB men BAC OypoliutapblH eieimiz: £ BAC=a, £ BCA=y.
4) ABC ymibypsiiuta ZB=180°— o — y OGOJIFAHIBIKTaH,

sinB=sin(180°— a — y)=sin(a + 7).

CuHycrap TeopeMachl OOMBIHIIIA,

AB _ AC _asiny
SnC smB M ABS )
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E Ecenmep men mancolpmanap U

34.1. 1-cyperre a=12 m, o =42° GoJica, aralu
OUIKTITiH ecemnTe.

34.2. 2-cyperre a=8 m, a.=43°, =32° 6oJca,
aFalll OUIKTITiH ecenTe.

34.3. 3-cyperre a=60 m, a=62°, y=44°
bosca, AB KalIbIKTHIFBIH TaIl.

34.4. ®dyr60a oitbiHbIHAA 11 MeTpiK aifbIn
JNOOBIH KakKrara 6arbITTay OypbILIbI oL-HbI
tan (4-cypem). KaknaHbIH, eHi 7 M.

34.5. 5-cyperre Xuya KanacblHIarbl Kantamy-
Hapa OeliHesneHreH. Erep B=45°, y=24°,
BC=50 m 6onca, KanramyHapa OUiKTiriH
Tar.

34.6. Cagxariunl [llaxpuca03 KanacbiHAAFbI
Akcapaiiipl onaH 47 m apakalllbIKThIKTa
TaMainagauael (6-cypem). Erep oran
Akcapait TabaHbl KOKXXMEKKE KapaFaH1a
2,5°-Ke TeH Oypblll acThIHIA, aJl TeOe
Oeuiri 45°-xKe TeH Oypbllll aCThIHIA KO-
piHeTiH OoJjica, AKcapaliablH OMIKTIiTH
Tar.

34.7. Y xon ABC ywOGyphIllTHl Kypaibl.
byn ymbypsiiuta £4=20°, £B=150°. A
HYKTE/ICH KOJIFa aTTaHFaH Xyprizyui C
HYKTECIHE XbLIAAM XETill 0apy Kepek.
AC xoHe CB xonmapsl TacTtak, AB
acasnbT ko0, acGanbT XoJjaa TacTak
JKOJIFA KaparaHna 2 ece >KbUlIaMbIpak
KO3FaJIybl MyMKiH. 2Kypri3yliire Kaucol
JKOJIMEH XXYpyre KeHec OepeciH? L )

g Kvizoix ecen

Ilughazop meopemacovinviyy marvt 6ip “0aaeqai”
Tik OypbiuThl  ABC ymibypbiuta a=csina, b=ccosa. byl eki TeHIIKTi
KBaJpaTKa apTThIPBII, MYILIEJIEI KOccak XoHe sin’a + cos’a. =1 eKeH/IiriH ecernke

ajicak,
a’+ b?=c?sina + c2cos’a = c?(sina+ cos’a) =c.
Hemek, a’+b’=c?. byn “goanenney” JOTMKaJbIK TYPFbIAAH IYPHIC eMec
€KEHJIITiH AaJeae.




@\ BUJIIIMIHAI CBIHAII KOP

Tect

. Kaobipranapsi a, b, c, coiikec OypbimTapsl o, 3, v, ayAanbl S 00JraH YHOYpbIII

Y Kaiicel hopmyJia aypeic emec?

A. a?= b2+ ¢? = 2bc cosa; 8.,L=_i=.L;
sino. sinf3 sy

b. 8= %ab siny; B. S=%ab sina.

dypbic emec dopmynansl Tam:

A. sina+cos?a=1; 0. sin(180°—a)=sina;

b. cos(180°—a)=cosa; B. sin(90°—a)=cosa.

YmoOypsuThiH Yl KAOBIPFAchI OeJriji 0osca, Kaichl TeOpeMaHbl NaixalaHbI,
OHBbIH OYpHIITAPbIH TA0y MYMKiH?

A. CunycTap TeopeMachi; 9. Kocunycrap TeopeMachi;

5. ®ajnec TeopeMachl; B. I'epoH ¢opmynachl.

. YmoypsimuThiH 0ip Oypbiibl 137°-Ka, exinmi 0ypsimbl 15°-ka TeH. Erep ocbl

YIIOYPBIIITHIH YJIKEeH Ka0bIpFachl 22-re TeH 00J1ca, OHBIH Killli KAOBIPFachIH
TaI.

A. 8,3; 9. 9,3; . 3,8; B. 6,5.

YmoypoiuThiy 14 sxoHe 19-Fa TeH KaObIprajiapbl apacblHIaFbl OYpbILIbI 26°.
Ochbl YHIOYPHIIITHIH YIHIHII KA0BIPFACHIH TaIl.

A. 1,2; 9. 5.,4; 5.6,9;  B.19,7.

Erep exi BeKTOpPAbIH Y3bIHABIFBI |a|=2 :koue |b[=5 onapabin apacbiHaars
Oypbim 45° 6oJica, a soHe b BekTopaapabiH cKajasp KeOeHTiHaicin Tai.

A. 52; 0. 32 b. 102; B. 2.
a(4; -1) xone b(2; 3) BekTOpJApPABIH CKAaJSIp KOOEHTIHAICIH Tam.
A. 5; 9. 3; B. 4; B. 9.

. 5(_%;\/75 ) sxome b(V3; 1) BekTOp/Iap apachbIHAAFHI GYPHINTHI Taml.

A. 30°;  ©.60% 5. 90°; B. 45°.
Yumoypsii OypbIITapblHBIH KaThIHACKHI 3:2:1 cekiyi 60Jica, OHBIH KaObIpPFa-
JIAPBIHbIH KATHIHACKIH Tall.

A. 3:2:1; O.1:2:3; B. 2:43:1; E. V3:42:1.

10. Kaébipracel 3 cm Tik YIIOYPBIIIKA CHIPTTAl CHI3BLIFAH HIEHOEP PaHyChIH TAIl.
A. \3; 9. \3 . 2V3; B. %
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II. Ecentep

1. ABC ymoypenura AB=6 cm,ZA=60°, 2B =75°. BC KaObIpFaHbl xoHe ABC
YIIOYpBIIIBIHA CHIPTTAM CBI3bLIFAH 1IEHOEPAiH paJauyChiH Tarl.

2. Kao6wipranapbl 5 cm, 6 cm,xoHe 10 cm OonFaH YHIIOYpPHILI OYPHIITAPBIHBIH,

KOCHUHYCTApbIH Tarll.




3. ABC ywbypsiita £B=60°, AB=6 cm, BC=4 cm. AC KaObIpFaChIH XOHE
ABC yuiOypblllibIHA CHIPTTAll CHI3bUIFAH IIEHOEPIiH paauyChiH Tail.

4. Kaowipranapsl 51 cm, 52 cm xoHe 53 cm OGonFaH YIIOYpHILIKA CHIPTTAM
ChI3bLIFaH 1IEHOEPiH, paauyChiH TaIl.

5. YwOyphllUThIH €Ki KaObIpFachl 14 cm xoHe 22 cm,an YIIiHIII KaObIpFara
XYpriziireH menuaHacsl 12 cy. YOypbIIUTBIH, YIUiHIIL KAOBIPFACBHIH Tarl.

6. TlapautesorpaMHbIH AUaroHaIbIAPbL 4 ey, 42 cm koHe apachIHIAFB! GYPBILIbI
45°. [TapayiienorpaMHbIH a) ayJaHblH; ©) NMEPUMETPiH; 0) OMIKTIKTEpiH Tam.

7. KaOwipranapsl 3 xxoHe 5 OosiFaH mapajuiejiorpaMHbIH, Oip AuaroHajbl 4-Ke
TeH. OHbIH €KiHIli JUaroHaJbIH Tarl.

8. KaoObIpramapnl a) 2cm xkoHe 2,5¢m; ) 24,7 xoHe 25; 6) 9,5 kxoHe 6 O0JFaH
YLIOYPBILI TYPiH aHBIKTA.

9. TlapasienorpaMHbIH KaGbIpFanapbl 7\3 xoHe 6 cm. Erep OHBIH IOFai
Oypobiibl 120° 6os1ca,OHBIH, ayAaHbIH Tarl.

10. ABC ymoypbiubiHbIH AB, BC kabbipranapsiaa N, K Hykresnepi anbiHFaH. OHga
BH=2AN, 3BK=2KC. Erep AB=3, BC=5, CA=6 6oiica, NK KeciHiciH TaIl.

11. ABC ymoypbiuibiiaa £A=30°, BC=7 cm. YuOypblluika ChIpTTail ChI3bLIFAH
1IeHOep paauyChiH Tall.

12. ABC yubypsilibiHbIH BE OuccekTpucachl XypridiireH. E HykreciHeH BC
KaoObIprara EF nepneHaukyisip xyprisinireH. EF=3, ZA=30° 6onaca, AE-HbI Tam.

13. ABCD tix TepTOYpbIITLIH_AD KaObIpFachIHBIH opTackl N HykTeciHae. Erep
AB=3,BC=06 6o0xaca, NB-NC ckansip Ke0eiTiHIiCiH TaIl.

14. a(2;x), b(=4;1) Gomwin, a+b xeue b 1) )
BEKTOpJaphl MEPIEHANKYISP. X-Ti TaIl.

15. m(7;3) xoHe n(—2;—5) BeKTOpJap apaChbIHAAFbI
OYpBILITHI Tarl.

16. 1-cypetTe OepiareHnepai maiaansaHbII, CypeT-
TEri €H YJIKEH KECIHIiHI aHBIKTa. - <

17. ABCD Tik TepTOYpBILITHIH AWAarOHAIbIApPhI ®
O HykTtene kKubLibicanbl. Erep AO0=12 cm, J
ZAOD =120° 6osica, TOPTOYPHILI ITIEPUMETPiIH
Tarl.

18. Tik Oypbiutel ABC yIIOYPBILITHIH
ouccekrpucanapbl O HYKTECIHAE KUBLIBICAAbI \_ J
(£ C=90°).Erep OA=10, 0B=15 Gonca,AB ~
TUIIOTEHY3aChIH Tal (3-cyper). _3J d

120°




I11. O3inai coiHan kep (0aKblIay KYMBICHIHBIH YJITICi)

1. KaOGsipranapel a=45, b=70, ¢=95 6osFaH yWOYPBILITbIH €H YJIKEH
OYpBILIBIH Tarl.

2. Ywoypsira b=5, a=30°, B =>50° Gosca,yUIOYPHIIITHI IIEIII.

3. PKH ymo6ypsiubsiHaa PK=6, KH=5, 2 PKH=100°. HF meayaHa y3bIHIbIFbIH
xXoHe PFH ymOypblill aylaHbIH Tall.

4. (Koceimma). Ymb6ypeimra a=\3, b=1, a=135° 6Gonca, B GypbimTh TaIL.

a Tapuxu y3zindiaep. Cunyc xoninoe

CuHyc Xaiiibl maiMeT anrain [V-V raceipiapaarsl YHAI aCTpPOHOMIAPbIHBIH,
LIbIFApMaJiapblHIa KE31eCeIi.

Oprta A3usiiblk FaibiMaap ai-Xope3mu, bepynu, MoH CunHa, AGmypaxmaH
an-Xa3uHu (XII FaceIlp) CHUHYC YILIiH «d.4-Xcaib» aTayblH KOJIJAHFaH.

Kaszipri cunyc 6enricin Cumncon, Dinep, danamoep, Jlarpanx (XII rFaceip),
Tarbl OacKayiap KOJAaHFaH.

«Kocunyc» ataybl 1aTbIHIIIA «<KOMIUIMMEHTTI CUHYC» aTaybIHBIH KbICKAPTBUIFAHbI,
0J1 «KKOCBIMIIIA CUHYC», ADJIIPEK aiTKaH1a,«KOChIMIILIA IOFAHbIH, CUHYChI» JIETEHI.

Kocunycrap TeopemachiH IpeKTep Ae¢ OUIreH, OHbIH, JOdje/i DBKIUATIH,
«Heriznep» TybIHABICBIHAA 6pHEKTEAreH. CUHYCTap TE€OPEMAChIHbIH ©3iHE TOH
noneniH 90y Paiixan bepyHu OasiH eTKeH.

b= Tapuxu p3indiasep. bepyHu (tonblk aTtel — O0y Paiixan Myxammen
nbH Axman) (973—1048 ) — opTa FachIpAbIH, Vbl
SHUUKIOMEeAUCT FaJbiMbl. On Xope3M eJIKeCiHiH
Kusit kanaceiHaa TybuUiFaH. Kust OMmyaapusiHbIH
OH, KaFaChlHIaFbl — Kas3ipri bepyHu KajdacbIHbIH
OpHbIHAA OoJiFaH, o Kazipre geiin I1lla66a3 men
aTajraH. bepyHuaiH MaremaTuMKa XoHE€ FbIJIbIMHBIH
0acka cajlayiapblHa KOCKAH YJIECiH Xa3blIl KaJJAbIpFaH
150-meH acTaM 1IbIFapMaJiapbIlHAH Ja Kepyre 00Jaabl.
: OmnappaH eH ipinepi — “Ynaictan”, “Eckeptkilurep”,
BERUNIY' “Macynu 3anpaper”, “I'eope3us”, “Munepanorus”
(973-1048) XoHe “AcTpoHoMUs”.
' bepyHuuain Tanmaynael eHoeri “Macyau 3aHgapb”,
Heri3iHeH acTPOHOMMUSIFA THUICTi Oojica Ja OHbIH MaTeMaTHKara OailjlaHbICTbI
Oipiiama aHaJbIKTapbl OCHI LIbIFApMaaa OasiHAaJIFaH.
byn wbirapmana bepyHuM eki Oypbllll KOCBIHABICHI MEH albIpMACBIHBIH,
CUHYCTapbl, KOCapJaHFaH XOHE€ XapTbl OYPBILITbIH CUHYCTApbl XOHIHIET1
TeopeMaJlapbIMEeH TeH, 00JIFaH XopAaiap Typajibl TeopeMasapbl JaeJIereH, eKi
IpaayCThl JOFAHBIH XOpAaJapblH €CeNnTell LIbIKKaH, CUHYCTap MEH TaHTE€HCTep
KecTeJIepiH XKacaFaH, CHUHYCTap T€OpeMachlH ©3iHe cail TociIMEH AdJCACICH.
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INEHBEPAIH ¥Y3bIH/AbIFbI 2KOHE
JOHI'EJIEKTIH AYJIAHbI

Ocbl Tapay/apl yilpeHyAiH HOTHXKECiHIE CEeH TeMeHJeri OulimM XkaHe ic
XKY3iHAIK JaFabuiapra ue 00J1achiH:

-

KOnOYpoulUKa Colpmmail JcoHe iumell Cbi3blAFaH ulenoepaepoin, Kacuemmepin
oiny;

Oypuvic Kenbypbviuimapobiy Kacuemmepin 0iny;

dypuvic KenoOypbiuimapobiy ayoanvin ecenmeydin, popmyrarapoin o6iny;
uieHbep HcoHe OHblH 00F ACbIHbIH, Y3bIHObLFbIH ecenmeyoil hopmyaarapuvin 6iny;
deHeeneK JcoHe OHblH OeaiKmepiHiH ayoaHbiH madyovi opmyaaiapsii Oiny;

OypolUImMbIH, pAOUAHOBIK 6AULeMIH OinY.

FERE N S AN

Ic xcy3indix oardoirap:
Oypoic Kenodypviuimapost cvi3a 0iny;

0ypvic KOnOYpoulwKa colpmmail JcoHe iuimell Cul3blAFaH wenoepaepoiy
paduycmapsln maba any;

weHbep dHcoHe OOF AHbIH, Y3bIHObLFbIH ecenmell any;

d6Heenek JcoHe OHbIH, O6NIKmepiHiH ay0aHbiH ecenmell ary.

< 2 < £F



@ IIEHBEPTE IIITEN CBhI3bLJIFAH KOIIBYPHIIII

[ﬂAnwy_mama. Erep xenOypbIlITBHIH OapJiblK

Tebesiepi 1eHoepe XkaTca, OyJ1 KenoyphIll 1eHoepre
iwmmetl col36l1FaH, a1 lLIEHOEp KONOYpPbILIKA Cbipmmatl
cui3blAFaH €T aTanaabl (1-cypem,).

Ke3 kenreH yoyphIiKa cbIpTTaii ChI3bUTFAH IIEHOEP
ChI3Yy MYMKIHJIIT XoHe Oy 1eHOep LEHTPi YIOYPBILLI
KaObIpFajJapblHbIH OpTa MEepHneHAUKYJISIpaapbl
Hllenbepze iwmeii coi3bi1- | KMbUTBICKAH HYKTEIE XATYbIH 8-ChIHBINTA YUPEHTEHCIH.
ggc”mgelj Zg’é’ 5‘Lc“bl ;‘;"jﬂegs Erep kenOypbiill GYPBIIITAPBIHBIH, CaHbI yieyeH
colzbuIFan weHbep. apTbIK 0oJica, KOIOyphIllIKa OpKAlllaH Aa ChIpTTai
L ) mieHOep cbI3yFa Oousia Gepmeiiai. MaceneH, Tik
- .. OYPBILLTHI YHIOYPBILITAH ©3rElLE MapalIeJorpaMm YILiH
_ZJ CBIPTTail ChI3bUIFAH LIIEHOEp OonMaiabl (2-cypem).

TepTOypbIlIKa KapamMa-Kapchl OYpBILITAPIbIH,
KOCBIHABICHI 180°-Ka TeH OOJIFaHAa XOHE TEK OChI
>KaFgalga chIpTTai 1eHOep ChI3yFa OOMAThIHABIFLI 0i3re

8-ChIHBINTAH Oenriti (3-cypem).

L ) Va I-ecen. Cyiiip 6ypbiluthl ABC ymiOypbluThiH, AA,
riJ 3 ~ MeH BB, 6H1KT1KTep} H HYKTGI[C kubutbicanbl. A HB, C
C TOPTOYPHILI 1LIEHOEPre iTei ChI3bUIFAHIBIFBIH 19JIEIIE.
Illewyi. AA,LBC, BB,LAC OGonraHObIKTaH (4-cypem)
A /HB,C=/HA,C=90".
Ouna #HB,C+ 2 HA,C=180°. TopTOYpBIITHIH
D iIIKi OypBIITapbIHBIH, KOCBIHABICH 360° OOJFaHIBIKTAH:
LA+ LC=180° /B,CA+2B HA,=180°.

+/D=180° i
L A e, J Hemex, A HB, C TepTOyphIlIKa CHIPTTAl LIEHOED

 ChI3yFa 0oJiajabl.

[len6epre imTeil ChI3bUIFAH KOIMOYPBIIITHIH
Tebesepi LIeHOep LIEHTPiHEH TEeHIeH KallbIKThIKTa
XKAaTKAaHIBIKTAaH ILIEHOEp LeHTpi Kemnmoyphbill
KaObIpFaJIapbIHBIH, OpTa MepHeHANKYJISIPbIHAA XaTaabl
(5-cypem). [lemex, meHOepre imTeil CHI3BUIFAH KOTIOYPHIII
KaObIpFadapblHBIH OpTalla MepHeHAUKYIApaapsl 0ip
. ) HYKTeJle KUBLIBICYBI IAPT.

rz 2-ecen. TabaHblHA XYpri3iired OuikTiri 16 cm 6o1FaH TeH Oyitipii ymoypbIi
panuycel 10 cMm GosiFaH 1meHOepre iiTeil chi3bulFaH. OHbIH KaObIpFaJapbiH Tarl.




[leuryi. ABC yuiOypblliKa ChIPTTail ChI3bLIFAH IIEH-
6epaiH ueHTpi O HykTeci AC KaObIpFAaChIHBIH, OpTa MepIeH-
IVKYJIIpbl 00jiFaH BD OuikTikTe Xatansl (6-cypem). OHpa,

OD=BD—0B=16—10=6 (cm)
6onaanl xxoHe IIudarop Teopemacel OoibIHIIA,
AD=V0A~0D*=V10-62=8 (cm), AC=2AD=16(cm).
Conpaii-ak, Tik OypsIlUThl ABD ymoypseiiiTa
AB=VAD>+BD*=8+162=85 (cm).
Kayaoe: 8NS5 cm, 8V5 cm, 16 cm.

Ecenmep men mancoipmanap

36.1. Erep kenOypbliil 1ieHOepre iluTeii ChI3bUIFaH 0oJIica,
OHBIH KaOBIPFaJIapbIHBIH OpTa MepHeHINKYISIpIaphl
Oip HYKTEIEe KMbUIBICYbIH IOJIEIIE.

36.2. Kanpmaii ymOypseiin meHOepre imTeil ChI3bUTybl
MYMKiH? TepTOypbiii 111e?

36.3. ABCDE 06ecOypyii meHoepre imtei cbizblica,/ACB =/AFEB 601ybIH 1a/e1e.

36.4. Karerrepi 16 cm xoHe 12 cm GOJFaH TiK OYPHIITHI YHIOYPHIIIKA CHIPTTAl
CBhI3bLIFAH 1IEHOEPIiH paauyChIH Tail.

36.5. Pagnycel 25 cm GonraH 1eHOepre 0ip KaObIprachl 14 cym G60JFaH TiK TOPTOYPHILLI
imTei chi3bUIFaH. TiK TOPTOYPBILITHIH, ayJaHbIH Tarl.

36.6. Paguycel 10 cm OonraH 1eHOepre ilUTel CHI3BUIFAH a) TeH KaObIpFaJibl
YIIOYphIlI; 8) KBaapaT; 0) TeH OYHipai TiK OYpPBIITHl YIIOYPBIIITHIH
KaObIpFaJlapbIH Tall.

36.7. Kaobipramapsl 16 cm, 10 cm xoHe 10 cm OonFaH yIIOYpBIIKA CBHIPTTAiA
CBI3BIIFAH ILIEHOEP paJMyChIH TaIl.

36.8. Illenoepre imreit coi3buiFad ABCDEF anteibypoiiuta £ BAF+/AFB=90°
Oosica, meHOep 1eHTpi AF KaObIpFama XaTyblH J9JIeJIe.

36.9. Ke3 kenreHn TeH Oyiipai Tpamenus meHOepre iTeH ChI3bUIYBI MYMKIH
€KEHIH JIaJiene.

36.10. Ten Oyitipai Tpaneuus cbi3. OFaH CHIPTTaid ChI3bLIFAH LIEHOEP KECKiHIE.

E Koi3oix ecen

On antel xacap lanya (O. I'anya — ¢paHiy3 marematuri, 1811 —1832)
KOJUTEJIK/IE OKBIM XYPTeH Ke3[IepiHlle, OFaH OKBITYLIBICHI Oip caFraT iuliHae YIi
ecenTi weurin 6epyiH etiHreH. ['ajiya melryi oHia oHaii emec 6y ecentepai 15
MUHYTTa LICLIiI, OapiuaHbl TaH KajablpFaH. MiHe, ockl ecentepaid 0ipi. OHBI
CEH J¢ el Kep!

Ecen. lllenGepre imTeil ChI3bUIFAH TOPTOYPBILITHIH, TOPT KaOBIPFAChl a, b, ¢

y /103

XoHe d-Fa TeH. OHBIH AMaroHaJbAapblH Tarl.




@ IMEHBEPTE CBIPTTAM CHI3BLIFAH KOITBYPBIIII

[n Anvikmama. Erep KernoypbILITbIH 6apJibIK KaObIp-
FaJIapbl LIEHOEpre XaHacca, Kemnoyphllll lieHOepre
Colpmmail Cui3bL1FaH, aJl LLIEHOEP KOIOYPILLKA /wmell

col3blAFan 1T atananabl (1-cypem). 5

Ke3 kenreH yumoypbllika imuTei 1meHOep cajiyra
OOJIaTBIHIBIFBI XXOHE Oyl LIeHOep LEHTPI YLIOYPHIIII
OuccekTpucagapbl KUbUIBICKAH HYKTEAE €KEHIIriMeH
[lenepee copmmati cbisvia- | 8- CHLIHBINTA TAHBICKAHCHIH.

:e(/lw’:ceAsz%%g 66223)1;’[’;’&”; Erep KenOypbill OYpLIIITAPLIHBIH, CaHbI yuITeH

iumeii coizaran wengep. | APTHIK 00JICa, Oyl KOnOypblllika SpKallaH [a ilTei

\ J 11eHOep chi3yFa 0os1a 6epmeliai. MaceseH, KBaapaTrTaH

2} "\ e3rele TiK TOPT6¥pBILLIK8. IIITEH ChI3bUIFAH LIeHOEP
CbI3yFa OosMaianl (2-cypem).

TepTOyphIllKa TEK KapaMa-Kapchl KAObIPFaTapbIHbIH,
KOCBIHABICHI TE€H OOJIFaHOa iluTeil 1eHOep ChI3yFa
0O0JaTBIHABIFBIH J1a 8-CHIHBINTA 6TKEHCIH (3-cypem).

[IIenbGepre cohIpTTail CBHI3BIJIFAH KOMOYPHILI
KaObIpFasiaphbl 1IEHOEPre )KaHACKAHBI YILIiH HIEHOePAiH,
LIEHTPi COJ1 KOMOYPHILI OYphILITAPbl OMCCEKTPUCACHIHIA
>Kartanbl (4-cypem). deMek, 1ieHOepre ChIpTTaii ChI3bLIFaH
KenoyphIll OYphILITAPBIHBIH, OMCCeKTpucagapbl Oip

A\
3} B \ HYKTEAE KUbLIBICAIbI.

|“ Teopema. Eeep r paduycmut wenbepze coipmmaii
CbI3bLAFAH KONOEpolumoly ayoansl S , Hcapovim nepumempi

A C| p 6oaca, S=pr 60aadot,

De000O0OO. Teopema nanenin menbepre crIpTTall

cei3piirad ABCDEF anteiOypeim yimiH KeaTipemis.
[len6epain 1eHTpi O HYKTEHi KemOypblll TebeaepiMeH
YIITACTBIPBII, KONOYPHIIITH YIIOYpHILTapFa OeeMis. by

YUIOYpBILITAPABIH  OMiKTIKTEPI 7-Fa TEH, (5-cypem).OH;[a,
S=8, 05t Ss0ctT TS50,

D
AB + CD = AD + BC

408" PBoc
2_AB r+1BC r+.. +1FA r=
_ AB+BC+ +FA r=pr.

2




rj FEcen. lllenbepre copTTail CHI3BIJFAH
TOPTOYPHIIITBHIH, aydaHbl 21 cm?-Ka, al mepumeTpi
7 cm-re TeH. LlleHOep paauychIH Tall.

[llewyi. §=pr Gopmyaa OO¥bIHILIA,

S
r:}—):%: 6 (em).  JKayatw: 6 cm.

Ecenmep men mancoipmanap

37.1. Ka6wipracel 6 cm O0JFaH a) TeH KaObIPFaJIbl YIIOY-
PBILLKA; ©) KBaapaTka ilTeil ChI3bLIFAaH 1IeHOEpIiH
paauyChIH Tal.

37.2. Paguychl 5 cm OoFaH LIeHOEpre ChIPTTail ChI3bLIFAH
KOIOYPHIIITHIH ayaaHbl 18 cm?. KenoyphIITeIH Tepu-
METpiH Tarl.

37.3. 6-cyperTeri KenOYphILITAPIbIH, TIEPUMETPIiH Tall.

37.4. 7-cyperTeri MaiiMeTTep HeEri3iHAe cypajiraH
KECIH/IiHi Tarl.

37.5. IlleHOepre chIpTTail ChI3bUIFAH Mapasie]orpaMM
poMO OOJIybIH ADJIENIE.

37.6. Tix OypbIILITHI YIIOYPBIIIKA iIITEH ChI3bUTFAH IIEHOEP
pamuychl KaTeTTep KOCBIHIABICHI MEH THUIOTEeHY3a
albIpMacChIHBbIH, XKAapThICbIHA TE€H €KEHIITiH IdJIeIe.

37.7. lllenGepre coIpTTail ChI3bLIFAH T€H OYHipJi Tparme-
LIUSIHBIH OpTa ChI3bIFbI OHBIH OYiip KaObIpFacbliHA
TEH, €KEeHMITiH JoJene.

37.8. Tabannapsl 9 cm xoHe 16 cm GonFaH TeH Oyiipai
Tpaneuus weHoepre chlprraii cbizbuiFaH. LlleHOep
panMyChIH TaIl.

37.9*%. ABCD 1ep1Oyphilibl O LIEHTPI lIeHOepre ChIpTTai
cei3blIFaH. AOB xoHe COD ymoOyphlllTap ayaaH-
JNapbIHbIH, KOCBIHABICHI TOPTOYPHILI ayJaHBIHBIH,
JKapThIChIHA T€H EKEHIIriH JdJIesIIe.

37.10%. IllenGepre chIpTTail CHI3BUIFAH TE€H OYiipi
TpaneUMAHbIH TabaHIapbl a XoHe b Ooica, OHbIH
OWiKTiri Vab-Fa TeH eKeHJIriH JaJee.

37.11*. Tebenepi ABCD TepTOypbILl OMCCEKTpUCATAPBIHBIH
KUBIIBICKAH HYKTeJepiHae naiaa 6onraH EFPQ
TOPTOYPHILLIBIHA CHIPTTAM ChI3bUIFAH LIEHOEP ChI3yFa
0O0JIaTBIHABIFBIH IDJIEIE.




J¥PBIC KOIIBYPBIIIITAP

oypuic becoypuviu

oypuic armulOypbiuL

Oypoic ce2izdypulul

J

: ~i beacendiaixmi apmmuipywot ycammotry

1. Kannait ¢purypaiap kenoyphll 1en atajaibl?

2. KenOypbIllIThIH OyphILITaphI, ChIbaiiIac KaObIpFaIaphl,
JIVaroHaJIbIaphl IereH He?

3. JleHec kenOyphllll IET KaH/1aii KenOyphIlll alThlIaabl?

4. JleHec KONOYpBIIITHIH illIKi OypbIIITAPBIHBIH KO-
CBIHIBICHI TypaJibl TEOPEMaHbI alTHITT Oep.

In Anvikmama. bapiablk KaObIpFajapbl TeH XoHE

OapsblK OypblIITApbl TEH OOJIFAH IOHEC KONOYpHIIII
Oypuic Kenobypuiul AT aTalabl.

Ten xkaObIpFaJibl YIIOYpPBILI, KBAApPAT IYPbIC
KenoyphllliKa Mbicasl 0osabl. 1-cyperTe mypbic 6ecOyphillil,
AJITBIOYPHIII KOHE CETi30yphIIITAD ©PHEKTETEH.

l. Teopema. /lppvic n Oppormumoty; apoip Oppoiutv

n'2 o

- 180°-Ka men,

Monendey. ypbiC n OYpPBIIITBIH OYpBIIITAPbIHBIH
KOCBIHABICH (n—2)-180°-ka TeH (8-chiHblI). [lemex,
OHBIH, 9p0ip OYPHIIIbI n-2 . 180°-Ka TeH.

n .
Teopema danendenoi.

Ef Ecen. Iypric A A,A,A,A;6ecOypoiiita A A, xoHe A A,
JMaroHaJbaapbl TEH EKEHJITiH KepceT (2-cypem).

A1A2A3A4A5 - aypblc l —
6 A1A3 - A1A4
ecOypblul

[lewyi: Ywoypsimutap teHAirinin KBbK 6enrici

ooiibiHIna A A,A, XoHe A AA, YIuOyphilITap ©3apa TeH.

biHpIHAA 1@, OyphIC KONOYPBIITHIH KaObIpFajiaphbl
TEH XOHE OypbIlITapbl TEH OOJFAHIBIKTAH,

AA,= A As, AyAy= AsA, koHe LA AyAy=2A AA,.
Hemek, AAA,A;=AA,AsA,. bynan

A A= A,A, eKeHAITi KeJil 1IbIFabI.




Homusce. Jlppvic konbppoimumotyy 6apavlk 2} A, )
duazonaavoapol e3apa meH.

Ecenmep men mancoipmanap

38.1. Jlypeic eMec KemOyphlllITapFa Mbicaigap |4 A,
KEJITIP XKOHE HEJIKTeH AYPbIC €MECTIriH
TYCIHIIP.

38.2. TemeHnneri gonenaepacH NypbIChIH Tarl:
a) OapiablK KaObIpFajlapbl TeH OOJiIFaH
YLLIOYPBILI AYPBIC YILIOYPBILI OOJIAbI; A
9) OapyblK KaObIpFaJlapbl TE€H TOPTOYPHILI - J
JYPBIC TOPTOYPHILI OOJIAbI; - 9
0) OapablK OypblITaApbl T€H TOPTOYPHILI _SJ
JYPBIC TOPTOYPHILL OOJIAIbI; / \
B) OapibIK OYpBIIITApHl TEH POMO JyphIC
poMO OoJianbl;
r) OGapyblK KaObIpFaJIapbl TEH TiK TOPTOYPBIL
JYPBIC TiK TOPTOYPHILI OOIAIbI.

38.3.a) n=3; @) n=5; 6) n=6; B) n=10; 1)
n=18 6oJica, nypbIiC n OYpbILI OYPHIIbIH Tal.

A\ J

38.4. lypbic n OYypbIIUTBIH CBIPTKbI OypbIlIbl HeTe TeH Oosanbl? Erep a) n=3;
9) n=35; 0) n=6; B) n=10;r) n=12 60saca, IypbiC # OYPHILITHIH CbHIPTKBI
OYpBILLIBIH TaIl.

38.5. lypsic n OypbIITHIH Op TebeciHeH OipeyleH aJblHFaH CBIPTKbI
OYpBIIITAPBIHBIH, KOCHIHABICHI 360°-Ka TeH eKEeHIITriH adJIee.

38.6. Erep mypeic KemOypwIIITHIH opbip Oypsibl a) 60°; ) 90°; 6)135°; B)
150° Gosca,0ys1 Kenodyphilll KaObIpFAIapbIHbIH CaHbIH Tall.

38.7. Hypvic ABCDEF antbiOypsilll OepiireH.
a) AC xoHe BD nuaroHajbIapblHbIH TEHJITIH I9JIeIe.
9) ACE — nypbIC yLIOYpBILI OOJIYbIH ISJIENIE.

0) AD, BE xone CF nuaroHanbaaphl e3apa TeH EKCHIIrH JoJene.

38.8. Kabwiprachl 10 cm 6oaFaH aypbic a) OeCOYPBILITHIH; ) aJIThIOYPHIIITHIH;
©) ceri3OypbILITHIH; B) OH €Ki OYpBILITHIH; T) OH CETri3 OYPBIIUTHIH Killli
JHUaroHaJbIapblH €CenTe.

38.9. [lypbic KenOypbIITHIH KBaapaT O0JYbIH JSJIEIIIE.

38.10*. KBagparTbiH KaObIprachl a-Fa TeH. OHbIH, KaObIpFaJlapblHa 9p TeOECiHEH
OacTan AuMaroHajIbIHbIH, KapThIChbIHA TE€H, KeCiHauIep cajblHFaH. HoTuxene
3-cypeTTe KEeCKIHIEJITeH Ceriz0yphiiil xKacaiabl. OHbIH TYPiH aHBIKTA XOHE

ayJaHbIH TaIl.
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JI¥YPBIC KOIIBYPBIIIKA IIITEN XXOHE CBHIPTTAH
CbI3bLIFAH INNEHBEPJIEP

IF —] beacendiaixkmi apmmuipywor scammotry

1. IenOGepre imTeit ChI3bUIFAH KOMOYPHILI A€M KaHAAl KONOypbIlll aiiThlIaabl?
2. IllenOepre chIpTTaii ChI3bUIFAH KOMOYPHILI AT KaH1ai KONOypbIl alThLIaabl?

3. Kes kenreH KenOyphllll HieHOepre ilTeil (CbIpTTail) ChI3bUTYbl MYMKiH 6¢?

IE! Teopema.

Ke3 keazen Oppvic xenOypviuka immei col3vliran werbepoi ode,

Colpmmail Col3bLAFAH Wenoepoi de coi3yra 60aaodbl.

(1)

Jonendey. Aidranwik, AA,..A — IypbiC
kenoOypuim, O — A, XoHe A, OyphIIITapPHI
OMCCEKTpUCATIAPbIHBIH, KUbLIBICY HYKTECI OOJICBIH
neiik. bya mypbiC KemnOYpBIIITBIH —~ OYpBILIBIH
o.-MEH OeJITiIeniK.

1. OA,=0A,=...=0A, ekeHiH nanenneuik
(1-cypem). Bypblill GucceKTpucachl aHbIKTaMachl
OOJBbIHIIIA,

£0AA=204,A=5-
Hemek, A, OA, — teH Oyiiipai ymoOypbiu. bynan,

\ OA,=0A, xenin 1biFaasl. A4, 4,0 xoHe AA;A,0

ywoypoiiutap TeHairiHig, KbBK) Gesrici OorlibiHIIA
TeH, eTKeHi A,A,=A;A4,, A,O — KabbIpFa opTak

LOAA=204,A,=5

ConnpiktaH 0A;= OA,. lan ocbinait OA,= OA,,
OA;= OA, xoHe Tarbl 0acKa TEHIIKTEp OPbIHIBI OOJYbI
KepceTiei.

Ceiitin, OA,=0A4,= ... OA,, srHu ueHtpi O MeH
pamuycsl OA, weHOep KenOyphilKa ChIPTTail ChI3bUIFAH
HIeHOEpIEeH KypasFaH Oosanbl (2-cypem).

2. Korapwina aiiTeuIFaHAap OOMBIHIIA TeH OyiMipai
A 0A,,A,0A, ...A OA, ymOypbiurapsl TeH. COHIBIKTaH
Oy ywoypbiuTapasiH O TebeciHeH XYpri3iireH Ouik-
TiKTepi ae TeH Oonanasl (3-cypem):

OH=0H,= ... =0H,.

Jlemek, O nentpi xoHe pammychl OH, KeciHmiciHe
TeH OOJIFaH LIeHOEp KOmOYphIIThIH Oap/blK KaObIp-
FaJlapblHa XaHacajbl. AFHU, Oy 1IeHOep KemoOyphlliKa

11ITeN ChI3bUIFAH 1eHOep 6onanbl. 7eopema danendenol.

Homuxce. J[gpoic konbypoimka immeil Coi3blAFAH JCOHE CHIPMMAil Cbl3bliFaH
wenbepaepdin, uenmpaepi 6ip npkmeoe 60aadboL.




byn HykTe nypbic KONOYPBILWITBIH yexmpi Nel (i] )
ataganbl. JJypeic KenOypblll LEHTPiH OHBIH €Ki
cbIbaitac TedesiepiMEH YIITACTBIPATBHIH COYJICJIEPIHEH
KypanatelH Oypeimn (l-cyperreri A OA,, A, OA,... Y 0
OypbIlITAp) OHBIH yeHmpaiK Oypbluibl NETl aTajajibl.
Hypbic KemnmOypbIIUTHIH LIEHTPIHEH KaObIpFajlapblHa
KYpri3iireH rnepneHaukyJspap (3-cyperreri OH,,OH, | a
...KeCiHIiJIep) OHBIH, anogemacs AeIl aTalajbl.

EEcen. Erep nmypbic n OypbILITBIH Ka6prFaCbI:
. o . 0\
a, OFaH ilITeil CbI3bUIFAH LIEHOEPAiH paluychbl r| 5

1
Gosca, § aynaHeiH S=,nar (opmynameH ecernreyre

OOJIAaTBIHABIFBIH AdJIesae (4-cyper).

Jlonendey. KenOypblll XXapThlIai NEPUMETPI p = %na
OOJIFAHABIKTaH, meHOepre CHIPTTail ChI3bIIFaH KOOy PHILI

aynanel popmynacel S = pr-ra opait, S =%nar 0onaibl.

Ecenmep men mancoipmanap ~ J

39.1. Aymanbl 36 cm? OoJiFaH KBajapaTKa ilUTEN KOHE ChIPTTAll ChI3bUIFAH
LeHOepJIepaiH, paauycTapblH eCeIlTe.

39.2. Ilepumerpi 18 cm OonraH mypbic YWIOYpBIIIKA iIUTENH XOHE CBIPTTA
ChI3bUIFAH 1LIEHOEPAEpIiH paauycTapblH eCeIlTe.

39.3. Jlypbic anTbIOYphIIIKA CHIPTTail ChI3bUIFAH IIEHOEPIiH paauyChl OHbIH
KaObIpFachlHA TE€H, OOJIYbIH J9JEIeE.

39.4. Jlypric KemnOypsllll KaObIpFaJIapbIHbIH, OpTajapbl AYPHIC KOIOYPHIIITHIH
TebeiepiH XacalThIHBIH AaJemae (5-cypem).

39.5. Jlyppic ywmOypsllliKa iluTei ChI3bUIFAH IIEHOEPIiH paauychl ChIPTTai
CBI3bUIFAH LIEHOEPAiH paauyCbhlHAH €Ki €ce Killli eKEHIITiH IdJIeIe.

39.6*%. Jlyppic KOIOYpBILITHIH Ke€3 KeJreH €Ki KaObIpFachbIHBIH OpTa
MepHeHANKYJIIpIapbl O0ip HYKTelAe KMBUIBICYBI HeMece Oip TY3y ChI3bIK

OOMbIHAA XaTybIH ADJIEJJIC.

39.7. IllenOepre imTeil CHI3BUIFAH AYPBIC KOMOYPHILITHIH Oip KaObIpFachl
meHOepaeH a) 60°; o) 30% 6) 36° B) 18°% r) 72°-ka TeH noFa Oeeni.
KenOypblllIThIH, Helle Kabblprachkl 6ap?

39.8. KaraznaH antel TeH AypbiC YIIOYpbII KUbI ajl. Onapabl naigaaaHbIn
Iypbic anTbiOyphilnl can. KaOblpranapel TeH OOJFAaH AYpPbIC ANThIOYPBIILII

2KOHE Y]_H6¥pr]J_I aydaHAapbIHbIH, KATbIHACbIH TalIl.
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A¥PbIC KOIIBY¥PBIIITBIH KABBIPFACBI MEH CBIPTTAM
KOHE IHITEA CbI3bLIIFAH HNIEHBEPJIEPIHIH
PAINYCTAPBI APACBIH, bl BAUJIAHBIC

IF ~} Beacendiixmi apmmoipywr ycammoLry

Tik OYpbIIUTHI YILIOYPBIIUTBIH, CYip OYPBIIIBIHBIH @) CUHYChI; @) KOCHUHYCHI;
0) TaHreHci gemn HeHi aiTaabl?

Kabbiprachl a -re TeH OOJFaH IypbiC n OYpBILIKA CHIPTTAil CHI3bUIFAH
HeHOepAiH, R paauychl >KoHe ilUTei ChI3bUIFAH LIEHOSPIIH, 7 PaIUyChIH €CEIITeY
yiIiH ¢dopMmyianap TadanbiK. MyHbIH YiIiH TiK OypblIThl ACO yIIOYpBILIbIH
naiiganaHamel3. MyHna O — KenOypbIlIThHIH, LIeHTpi, C — KenoOypbllThIH, AB
~, KaObIpFachIHbIH, opTachl (/-cypem). OHpa,

3600 _180°

n ~n >

B=240C=% £40B=%

a a
R=04= 4C = — r=0C= = n_
sinfp 2sin 180° i th 2tg 180°
n n

r=0C=0A-cosp=Rcos %’

byn dopmynanapmen keibip 1ypbic KOnOyphIll Ka-
ObIpFajlaphbl, ilTEl >KOHE ChIPTTail ChI3bLIFAH 1LIeHOEP
J o
paauycTapbl apachlHAaFbl OalilaHbICTapabl TaOaMbl3.

1. Jlypbic ymoypoim ymid (n=23):

180_ = _ % 9; | 4 )

b= 3=60% R=Tgieor T3 "Thwer aj3 ¢ R
2. KBanpar ymin (n=4):
180° __ Y _ 4 _H_a -7
B="4 =45  Resqas T Thgds =, 0 RErQ2
3 Jdypbic aJITLI6¥pLIm Ywin (n=6):
AT S T aB
2sin300 % 2tg 30° 2 B

n/' Ecen. [Typbic n GYpBIIUTBIH @, KAOBIPFACBIH KOMOYPBILIKA ChIPTTail ChI3bUIFAH 1EH-
OepiH R paauychl MEH illITei ChI3bLIFAH IIEHOEPIiH, # paalyChl apKbLIbl OPHEKTE.

an an . o
lewyi. R=—g5 , r=—71g0 dopmynanan a,= 2Rsin B g = 2rtg
i 2tg —— n

2sin——

180°
n
n
dopMynanapasl xKacaiiMbi3. ATan ailTkaHga, n =3 0oJica, a3=R\/3=2r\/§ .

Ecenmep men mancoipmanap

40.1. Kabsipracel 15 cm OonFaH a) IypbIC YIIOYPBIIKA; @) AYPHIC TOPTOYPHIIIKA;
0) OypbIC ITHIOYPBIIIKA IIITEW XKOHE ChIPTTAil CHI3bUIFAH LIEHOEPJIEepIiH

paguycTapbiH €CerTe.

112 \ N




40.2. 2-cyperte R paguycThl 1ieHOepre ilnTeii ChI3bUIFAaH KBaapaT, TYPhIC YIIOY-
PBILL >K8HE AYPBIC AITHIOYPHILI ©pHEKTENTeH. [lonTepiHe 6epiiireH Kecteaepai
KOILIPII, OHBIH 00C TOPKO3AEPiH TONTHIP (¢, — KONOYPBIIITHIH KaOBIPFACHI,
P — KenOyphILITHIH MTEPUMETPI, S — OHBIH ayJaHbl, ¥ — OFaH ilLTEe ChI3bLI-

FaH LIeHOep paauycChl).

40.3. Paguycel 8 cm GoJiFaH LIeHOEpre ilTeil ChI3bUIFAH AYPHIC OH €KiOypbIllI-
ThIH, Oip TeOeCiHeH LIBIKKAH AMaroHaJbAapblH Tarl.

40.4. IllenGepre imTeii CHI3BUIFAH AYPHIC YIIOYPBIIITHIH, niepuMeTpi 24 cm. Ochbl
1meHOepre ilTeil ChI3bUIFAH KBAJAPATThIH, KAaObIPFACHIH Tarl.

40.5. LHunuaap dopMachIHIAFI aFalliTaH TaAOaHBIHBIH, KaObIpFackl 20 cM OOJIFaH:
a) KBaapaT; 8) MYpPbIC aaThIOYPHILI OOJFaH Mpu3Ma (opMachiHIAFbl OaFaH

a) 2) A
) ()

R| r |a| P | S R | r |a | P| S
1 6 1.| 3 1
2 2 2. 10 2
3. 4 3. 2 3
4 28 4. 5 4
5 16 S. 6 5 2443
. J
§

JaibIHIay KepeK. AFAllThIH, KOJIeHEeH,
KeCiMiHiH IuMaMeTpi KeMiHae KaHllua
0oy Kepek?

40.6. 3.a-cypeTTe ©OpHEKTEIreH CaH TYpJi
HaKbILITApAbl TaMaluajgayFa 00JaThIH
“Kaneiimockon” gen aTajraH OMBIHIIBIK,
caraH TaHbIC Oosica KepeK. ONbIHILIBIK
TYTIK XOHE Yyl aiiHa OeJliKTepiHEeH
KypajiraH. 3.o-CypeTTe OHbIH KOJIIEHEH
KeCiMi KOpCETITeH XoHEe eJIueMIepi
oepinren. KajeiimocKoNThIH, KOJAEHEH
KECiMiHIH, paauyChbIH TaIl.
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Al \ BLIIMIHJII CHIHAII KOP

I. Tecr

1. Temenneri kenoypbIIITAPABIH KaliCHICHIH/IA iITel CHI3BUIFAH IIEHOEP KOK.
A. Ywoypsika; b. KBagparran Gacka poMOTa;
O. Kaagpartka; B. Pom0TaH ThIC TiK TOPTOYpHITIKA?

2. Temenaeri kenOypbIITAPAbIH KaHChICHIH/IA CHIPTTAM CHI3BLIFAH HIEHOEP KOK.
A. YmOypsIka; b. KBagparran Gacka poMOTa;
O. KBagpartka; B. PoM0OTaH ThIC TiK TOPTOYpHITIKA?

3. lllendepre imreii chi3plIran 6apma ABCD TeprOypbhimiTap ywmiH aypsic
eMeciH Tam.
A) ZA+/B+/C+2D=360°; b) AB+CD=BC+AD;
9) LA+2C =180°; B) «B+«D =180°.

4. lllendepre coiprTaii cbi3plIFan 6apma ABCD tepTOypslluTap yumiH aypbic
eMeciH Tam.
A) ZA+/B+/C+2D=360°; b) AB+CD=BC+AD;
9) LA+2£C =180°; B) AB-BC=AD-CD.

5. KaObIpraaapsl 5 cM koHe 12 ¢M Tik TOPTOYPBIIIKA CHIPTTAN ChI3bLIFAH IIIEH-
OepaiH paanychbiH TAIl.

A) 6 cm; 9) 6,5 cm; B) 7 cm; B) 7,5 cm.

6. Jlypsbic 24 OYpbIIITHIH iIKi OYpbIIbIH TaI.
A) 120% 9) 135% B) 150°; B) 165°.

7. OpOip cbIpTKBI Oypbimbl 60° Tik KONOYPHIITHIH iMIKi OYypPHIIITAPBIHBIH KO-
CHIHABICHIH TAIl. A) 540%; 9) 360°; B)90°;  B) 720°.

II. Canyra GaiiiaHBICTBI ecenTep.

1. KaOGbipramapsl OepinreH KeciHaire TeH IYPbIC
anTeIOypsiit can. OHa OYPBIC alThIOYpPBIIIKA ChIPTTAl
CBI3BUIFaH MEHOEPAIH paiyChl aITHIOYPHIIITHIH KaObIpFa-
ChIHA TEH €KEHIH kKoHE |-CypeTTi maigaias.

2. 2-4-cypeTTepaeri MoniMeTTepAl NaijanaHbl,
OepiireH mexoOepre iTel ChI3bUIFaH a) AYPHIC YIIOYPHILI;
9) KkBajgpar; 0) AYPHIC CETi30ypPHIII call.

3. 5-cyperTi naiianansli, GepuIreH meHoepre cbpTTai
N J  CBI3BUIFaH AYPBIC alNThIOYpHIII call (5-cyperte OeliHeneHreH

meHOepre ChIPTTail ChI3BUIFAH ANTHIOYPHIIITHIH KaObIpFajaphl OCHl IeHOepre imTei
CBI3bUIFaH NYPBIC AJITBIOYPHIIITHIH TeOEIepiHEeH meHOepre )Kypri3iireH skanamanap/a
JKaTabl).
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III. EcenTeyre apHajran Mbicajgap. 2 D

1. Jlypbic ymOypblll, KBaapaT XXoHE OYPhIC alaThiOy- J
PBILITApAbIH KaObIpFanapsl 0ip-0ipiHe TeH. OapabiH
ayJaHIapbIHbIH KaTbIHACBIH Tail.

2. bip meHOepre imTeit ChI3bLIFAH AYPHIC AITHIOYPBILI
MEH ChIPTTAail CHI3bLJIFAH aJITBIOYPBIII ayaaHaapbl
KaTbIHACBHIH TaIll.

3. [lypbic a) alTBIOYPHIILL; ©) CETi30YphIlI; 0) OH eKiOYpHhILI- | y
ThIH Tapajijiesib KaOblpFaiapbl apachlHIAFbl KAIIbIK-

ThIK, 10 cm-re TeH. KenOyphlllThiH KaObIpFaaapblH Tarl. (jj
4. Pamuycwl R Gonran umenbepre AA, ... A, aypuic
Ceri3OyphILl iluTel ChI3bUIFaH. A,4,A,A; TOpTOYpPHILI-

TBIH TiK TOPTOYPBILI €KEHiH IDJIEJIET, ayAaHbIH Tal.
5. Illenbepre ceipTTail CHI3BIIFAH TiK OYpPBIIITHI

YH_I6¥pLII_HTLIH TUIIOTCHY3aChl OChI H16H6€p1"6 JKaHacy

HYKTECIHAE 4 CM KoHE 6 CM Y3BIHJIBIKTAFbl KECIHALIEPre - J
Oemineni. YHIOYPBIIITHIH ay/IaHbIH Tarl. ” N
6. Tix aypbic OHOYpPHIIITHIH Oip TOOECIHEH MIBIKKAH €H J

YJIKEH, €H Killli JHaroHaIbIapbl apaChIHAAFbl OYPHIIITHI
Tar. .
IV. O3sinai ceinan kep (0akbLiIay :KYMBbIC YJrici).

1. Karerrepi 10 cm xoHe 24 cM TiK OYpBIITHI YIIOYPHIIIKA
1IITeH ChI3BIIFAH JKOHE CHIPTTAl ChI3bUIFAH MIEHOepIep/IiH
paanycTapbIH Tall.

2. Pammycel 5 cM mieHOepre ChIpTTal ChI3bUIFAaH POMOTHIH EJ )
Oip Oypsitbl 150°-ka TeH. POMOTHIH a) mepuMeTpiH; o)
JMaroHabIapbiH; 0) ay/TaHbIH Tall.

3. KaOsipracel 4 cM IypbIC anTHIOYPHIITHIH Oip TeOeciHeH
LIBIKKAH JMaroHalbIapbIH Tall.

4. (Kocvimwa). Pannycel 3 cM meHOepre imTei ChI3bIIFaH
IYPBIC aNTHIOYPHIII XKoHE LYPBIC YIIOYPHIIITAP Ay aHbI-
HBIH alibIPMACHIH Tall.

=8 Tapuxu pzindisep. Ke3 KeareH Aypbic KONOYPHIIUTHI 1a LUPKYJIb XOHE
CBI3FBIIII KOMEriMeH cbI3yFa Oonamaiiabl ekeH. MyHbl 1801 XbLabl Hemic
marematuri Kapn Taycc (1777— 1855) anre6panbik Tocinae nanenaereH. Oun
erep n CaHbIH 2”p p,...p, XasbacbiHIA p,, p,, ... p,OP TypJi TYOip canaap 2741
KOPiHICIH/Ie OOJIFAaHA FAHA TYPBIC # OYPBILITHI LIMPKYJIb )KOHE ChI3FbILL KOMETIMEH

ChbI3y MYMKIiHIIriH ganenaeni. MyHma m xoHe k Tepic emec OyTiH caHmap.
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\ IMEHBEPAIH ¥3bIHABIF bl

E—i beacendiaixmi apmmuipymot wcammotry

1. Onerre KyOblp OeJliriHiH KeJIIeHEeH KeciMi lieHOepaeH KypaiaraH OoJaibl.
XKinimke xinTi 6ip ymbiHaH Oactan KyOblpra 6ip peT opa. bip per opayra
KETKEH XIMNTiH O06Jiri KyObIpJblH KOJIIEHEH KeCiMi, SFHU LIeHOepIiH
Y3bIHABIFbI 00J1ab1.OHBI 1-CypeTTe KOpCeTKEeHIMI3AeH €Till ChI3FbILL apKbLUIbI
oJIILE.

2. ZKorapblnarbl TOCIIMEH KYObIP/AbIH, KOJJIEHEH KeCiMiHiH IuaMeTpiH aHbIKTA.

AHBIKTaJIFaH 1IEeHOEP Y3bIHABIFbIHbIH, OHbIH JMaMETPiHE KATbIHACBIH €CEeIlTe.

4. 2Korapblla KOpCETUITeH 6JIIIeYy XXoHE eCenTey XKyMbICTapbIH TaFbl 1a OipHelle
TYPJIi ©JIIeMAeTi KyObIp O6JIiKTepi YILiH A€ OpbIHAAI, LIEHOEP Y3bIHABIFBIHBIH
OHBIH JAvaMeTpiHe KaTbIHAChIH TaIl.

5. ZKarTblFy HoTHKeci OOWbIHINIA 1IeHOEP Y3bIHABIFBIHBIH OHBIH AUMaMeTpiHe
KaTbIHAChI TypaJibl KaHIall KOPBHITBIHABI LIbIFAPYFa 0O1aabl?

hed

IE Teopema. Illenbep yp3vinObLrvinbiy, werbep ouamempine KamolHAChl wenbep
paduycvina b6atiaanbicmot emec, Ke3 Keaz2eH ueHbep puin o6ya kamotnac oipoeii can.

Ilonenodey. EXi Ke3 KedreH 1eHoep anaMbi3. OaapabiH, paﬂI/gCTa]ébI R, xoHe
R,, an y3piHABIKTapHl covikec Typae,C, xaHe C, — OOJICBIH. 2R R TEHJIIKTi
nosienneyiMiz kepek. Exi mieHOepre ne iliki Oypbic 7 6¥pbl]_L[TbI CbI3aMBbI3.
OnapaelH nepuMeTpIiepiH calikec Typae P, xkeHe P, nen Genrineiiik. Onna,

P, = n-2Rsin 1—51310", P,= n-2R,sin %0(’ OOJIFAaHBIKTaH :32 ;E (*) 6onanpl.

byn TeHmik i3meniHreH n yuUIiH OypbIC. # CaHbl apTKaH CaiblH, OepiireH
HieHOepre ilTei ChI3bUIFaH 1 OyphILT epuMeTpi P, con meHbep y3biHAbIFbL |-
re XybIKTaiael. Cos cuskThl P-fe C,-Te XybIKTaiIbl.

Cout yuiH .E_ KaTbIHAChI %K&TLIHaCBIHa TeH, Gosiaabl (TOJBIK d8Jei MaTe12\4}§1-

TUKaHbIH )KOFapr GACKBILIBIHAA yiipenineni). Ceiitin, (*) TeHAIKTeH g R
2

OynaH 2% 2% TeHIIK KEJiM WbIFAAbl. Teopema donenderoi.




[IlenGep Y3bIHABIFBIHBIH, OHBIH, IWMAMETPiHEe KAThIHACBIH I'PEK JIIMIIECiHIH 7t

aprniMeH Oesriniey KabbuinaHraH (“nu” nen okbinaasl). LIleHOepmiH y3bIHABIFBIHBIH
OHBIH, MaMETPiHE KaTbIHACBIH “7t”° 9pmHiMeH OeJriieyi ybl MaTeMaTuk JleoHapn
Biinep (1707— 1783) ruibIMFa eHrisreH. I'pexieae “meHoep” co3i OChl opilneH
OacTayanbl. 1 UppallMOHANIBIK CaH,ic Xy3iHae oHbIH 3, 1416-Fra TeH OOJIFaH
KYBIK, 1IaMacChlH nag/’lx[anaHbmaﬂH.

ConbiMeHeH, 3r  =n. byn tenuikren paguycbl R-Fa TeH LIEHOEPIiH

y3bIHIBIFBI YIIiH C=2nR (GopmyaaHbl KacailMbl3.

rj Ecen. KabObipracbl 6 cm O0nFaH QypbIC YUWIOYPBIIIKA CHIPTTail ChI3bUIFAH
1eHOEep/IiH, Y3bIHABIFbIH Tall.

[llewyi. JIypbIC yIIOYpBILIKA CHIPTTAl ChI3bUIFAH LIEHOEP paauyChiH Tady
a . 6 .
dopmynacel R= T§601/IHHIJ1a,R=§=2\]_3 (ecm). Enpi meHOep y3bIHABIFBIH Ta0y

dopmynaceiHaH C=2nR=2n-2V3=47\3 (cm). Kayaber: 4n\3 cm.

Ecenmep men mancoipmanap

42.1. KaHpaii caH n-MeH OenrisieHeni? Pagnycsl R-Fa TeH 1IeHOep Y3bIHAbIFbIH
Taby opmynachlH naiaanaHbin, KeCTeHi TOAThIp (nt~3,14 nen ecente).

C 82 187 6,28
R 4 3 0,7 101,5

42.2. Erep meHOepniH paadychl a) 3 ece aprca;
9) 3 cm-re aprca; 0) 3 ece kemelice; B) 3 cu-Te
KeMmerice, 1eHOepIiH Y3bIHABIFbI KaHIlIaFa e3repeii?

42.3. Erep XKep mapbl 5kBaTOpBIHBbIH, 40 MUJUIMOHHAH
0ip Oeusiri 1 m-re TeH Oosica, 2Kep LIApBIHBIH
paguyChiH Tarl.

42.4. a) KaObIprachl a-Fa TeH AYPbIC YLIOYPHIIIKA;
9) KareTTtepi a XoHe b OO0JIFaH TiK OYpBILITHI
YIIOYpHIIIKA; 6) TabaHbl a XoHe Oyiip KaObIpFacel b
OoJiFaH TeH OyMipJi yiOoypbllKa ChIPTTAl ChI3bLUIFAH
LIeHOEpAiH Y3bIHABIFbIH Tall.

42.5. a) KaObIprachl a-Fa TeH KBaapaTKa; ©) TMIIOTEHY3achl
c-FaTeH, OOJIFaH TeH, OYWipJIi TiK OYPBILLITHI YILIOYPBIIIKA;
0) TMIIOTEHY3Aachl ¢,CYWip OYpBILIBI oo OOTFAH TiK OYPBIIUTHI YIIOYPBILIKA iITEH
CBI3bUTFAH LIEHOEP/iH Y3bIHIBIFbIH Tall.

42.6. TeruioBo3 1413 m xxon 6actel. MyHaa oHbIH aeHreseri 300 peT aitHaabl.
TennoBo3 neHrejJeriHiH JuaMeTpiH Tail.

42.7. Kenin maluvHa JeHreJeri eHOepiHiH, paanychl 24 cm-re TeH. ABTOMOOWIIb
100 xkm xon 6acca,OHbIH NOHIEJEri Hellle peT ailHajzaawl (2-cypem)?
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IHMEHBEP TOTACBIHbBIH, ¥3bIH/bIFbI.
BYPBIIITBHIH PAANAHABIK OJIIITEMI

1. n°-mot yenmpaix OppoIwbLL Mipeazen 00Fa P3oIHObLFL.
AWiTanblK, paauychl R-Fa TeH LUeHOEpAe #°-Thl

LIEHTPJIiK Oypbiliibl AOB GepinreH 00JChIH (I-cypem).
My#nja menOepain AOB meHTpnik OypbiliKa TipeireH
AB noraHBIH TpagyCTHIK eiemi n° Hemece n°-THIK 10Fa

JeTl Al THITATHIHBIH €CKePTEeMi3.
Paguycel R-ra TeH OYyTiH 1ieHOep, IFHU 360°-ThI

JIOFaHbIH, Y3bIHIBIFbI 27 R-T€ TE€H OOJIFAHIBIKTAH,

1° 2R _ @R 6
N -Tbl JOFA Y3bIH/JbLIFbI 360° 1 80° OJIaabl.

o

nR
Onpa, n°-Tbl JOFa Y3bIHABIFBI [ = 1300 1

(popMynacbiMeH aHbIKTaIAABbI (/-cypem).

2. Bbyppoiumoty paduanovix eamemi.

BypBIIITBIH TpagyCThIK ©J1IeMiMeH 6ipre OHbIH,
pamvaHAbIK eJIIeMi 1¢ KOJAaHbIIaIb.

IenGep moFachl Y3bIHIABIFBIHBIH anuycka
=1 paouan ~ 57°17'45" | KATBIHACBI XOFapbIIAFbI dopmynara OpaI/I — TﬁT ‘n°
N ) 00Jamsl.

Hemex, 1eHOep AOFAChl Y3bIHIBIFBIHBIH, PaAWyChIHA KATBIHACHI TEK COJI JOFaFa
FaHa TipeJITeH LUEHTPJiK OYpbIIITHIH YJIKEHAIriHe OailiaHbICTI. byl KacueTTeHi

MangasaHblIl, OYphIUTHIH, PaAUMaHIbIK OJIIIeMi PETIHIE COJl KATbIHACThI AJIaMbl3:
T

I
oOo=="—"" ‘n
R ~180r .
OjieTTe, paaydaH JereH Ce3 Ka3bUIMaiiabl. MaceneH: 5 panuaH JereHHiH

OpHbIHA 5 men xKa3buiagbl.

o

bip paguan %00 rpaaycka teH: 1 paaguaH =1§50° ~57°17'45".

BypblIITBIH TPagyCTHIK 6JIIIEMIHEH PAAWAHIBIK OJIIEMiIHE OTYy YIiH

a= T e
180°
dopmysia mnaigagaHbUIaAbI.
CeliTir,n°-Tbl OYPBIUTHIH paAUaHIbIK ©JIIEMiH Taly YIIiH OHbIH T'PagyCThIK

T
eJIIIEMiH m—re Ke0enTy XeTKuTikTi. OHpai xarnaina, 180°-Tel OYypBILITHIH

panuvaHabIK eaieMi n-re TeH, 90°-Tbl, SIFHU TiK OYPBILITHIH, pagMaHIbIK, ©JIeMi
%-re TeH, OOJIAIbL

0. pagudaHFa TEH UEHTPJIIK OypbIIIKA COMKEC MOFaHbIH Y3bIHABIFBI /=aR
dopmynaMeH ecenTeliei.




Vj Ecen. Exi Oypsiiibl coiikec Typae 30° xoHe 45° GojFaH yIIOYpBILLI
OypBILUTAPBIHBIH, PAaAUAHIBIK ©JIIEMAEPIH Tall.

Hlewyi. YiuoypbiutbiH, 30°-Thl OYPhIIIBI paguaHAbK, eemi 30° %00 = %,

T
45°-Tpl OYpBIIUTHIH, paauaHAbIK ejieMi 45°- T180°= % . YIOYpPBIIUTHIH, ilIKi
OyphILITapbl KOCBIHABICHI 180°-Ka, SIFHU 7t-T€ TeH €KEHi TypaJjibl TeOpeMara opai,
YIIOYPBIIITHIH, YLIiHIII OYPBILIBIHBIH PaAUaHIBIK ©JIIIEMiH TaOAbIK.

n

bl '1

Sl

Kayabuo: %;

EE]

"%

\
["’ INE
J

Ecenmep men manceipmanap

43.1. Paguycel 6 cM OoiFaH IIEHOEPIiH TpamyCThIK
enweMi: a) 30° o) 45° 6) 90°; B) 120° GoJsraH
JIOFaHbIH Y3bIHIBIFBIH Tarl.

43.2. a) 40°; @) 60°, ©6) 75°-Ke TeH OYPBIIITHIH
paavaHIbIK ©JIIeMiH Tail.

43.3. a) 1,2; o) ZTR ; 6)%“ paavaHFa TeH, OypbILITHIH
IpaxyCThIK OJIIEMiH Tarl. \ J

43.4. Erep mieHOep paanychl 5 cmu 00sca, OHbIH, a) %; 9) ”ij )
%’T; 0) 3m paaraHFa TeH HEHTPIiK OYPBIIBI TipereH

4 “ .0 " ..‘
JOFACBhIHbIH, Y3bIHBIFbIH TaIl K- /Rl . /
| |
.

43.5. Paguycel 12 cm OonraH meHOepre ABC
ywoypsbiin imTeil cwui3biiFaH. Erep a) £4=30°; * 4
9) ZA=120° Gosca, A HYKTeHi o3 iwiHe Cans®
KaMTbiIMaFaH BC NOFACHIHBIH Y3bIHABIFBIH Tall. -

43.6. lllenOepain TeH xopaajiapsl LIEHOEP/i TEH AOFajapra OeJeTiHiH 1aee.

43.7*. Exi meHbep Oip-OipiHiH ULEHTpiHEH oeTeli. by 1eHOepaepaiH opTak
XOpAackl €Ki eHOepAeH 06JIreH TOFaJIap Y3bIHABIKTAPbIHBIH, KAaTbIHACBIH Tarl.

43.8*. Pannycrapbl TeH yuI 1eHOep Oip-OipiHe chIpTTail koHe paauychl R-rFa
TeH, LIeHOepre ilTei xaHacaabl (3-cypeT). a) LIeHOepsep paauyChiH Tail;

9) OOsITFaH (bI/II'ypaHI)I IJ_IGKTCYH_Ii JOFajlap Y3bIHABIFbIHBIH KOCBIHABICBIH Tall.

Kvi3vix ecen

4-cypeTTe KOpCETUITeH €Ki TiCTi JeHrejekTep Oip-OipiHe “TicTeriireH”.
JleHrenekTepaiH paanycel R, xoHe R, BipiHII AeHreJeK n peT aiHalFaHIa,

eKiHIIIi JeHTIeJIeK Hellle peT ailHanaabl?
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JOHTEJIEKTIH AYJIAHBI

Anvikmama. JKa3pIKTBIKTBEIH Oepiiared O HYKTeCIHEH OepUIreH R KalbIKTEIKTaH
Y
YJIKEH eMeC KallbIKTBIKTa YKaTaThlH OapIiia HYKTEJIepAeH KypairaH (hOpMaHbI

IIOHTEIIEK NEHTI.

Mysaa O HYKTe TOHTeNIeKTiH IeHTpi, R-1iH MoHi OoJica AOHT€IeKTIH paaHyChl JeT
atanaapl. OChl TOHTENIEKTIH MIeKapackl HeHTpi O HyKTeae, paanychl 6oica R-re TeH

HIeHOEep/IeH Kypasiabl.

(iJa)

" —] beacendiaixmi apmmuipywot wcammotry

bip mapak Kara3Fa XXyaH CBI3BIKIICH LIIEHOEP ChI3
XoHe l.a-cypeTTe KepceTiulreHaei, OoHbIH OipHele
MUAMETpPJIEPiH XYPri3im, I6HIeJeKTi TeH OesikTepre
6es. CogaH coH Oya OejikTepai Kublmd, l.a-cyperTte
KepceTuireHaei erin tepimn, £ ¢purypacbiH xkaca. Erep
NOHreJeK KajlaFaHbIMbI31Ia KOI TeH OeJiKkTrepre
OeutiHimn, Oy 66JIIKTep CypeTTe KOPCETIITeH TOPTIMIEeH
Tepijce, HOTUXENE TiK TOPTOYPHIIIKA O6T€ XYbIK F
(hurypacel nmaitna 6oJaabl.

a) F cdurypacelHbIH TiK TepTOYphIlI (popMachiHa
©T€ XYBIKTBIFBIH €CKepil, OHbIH AB KabbIpFachl
lIaMaMeH Here TeH OoJyblH Tanm (Hyckay: AB
KaObIpFaHbI IOHTEIEKTIH, PaIuyCbIMEH CaJIbICTBIP).

9) F durypanbiH BC “KaObIprachl” XybIKTaraHaa
Here TeH Oosanbl? (Hyckay: BC xoHe AD KaObIprayiap
XXyaH CBI3BIKIIEH CBI3bUIFAHbIHA, IFHU IIeHOEep
JIOFaJlapblHAH KypaJFaHbIHA Ha3ap ayaap)

0) F ¢urypansiH, ABCD TiK TepTOYpBbILI (pUrypachiHa
©TE KYBIKTBIFBIH €CKEPill, OHbIH, ayJaHbIH KybIKTAIl
ecente. F' purypaHblH ayaaHbl AOHIEJEK ayJaHbIHA
OTe XYbIK €KCHJIrH eCenKe ajablll, IOHTIe/IeK ayaaHbl
Typasibl KOPBITBIHBI Xaca.

Iﬂl Teopema. Paduycot R-ra men 6oaran 0eHeerekmir; aydanst nR’-Ka men,.

Monendey. Pannycbl R xoHe LeHTpi O HYKTeneTi leHOepAi KapacThIpaIbIK.
IllenGepre chipTTaii ChI3bUIFAH A, A, ...A,, iluTeii chi3blIFaH B, B, ... B, 1ypbiC n

OypbILUTApAbIH aydaHIaphl calikec Typae S, XoHe S, O0JICHIH NeliK (2-cypem).
A,04, xone B OB, ymOypbIlUTapAbIH, ayJlaHblH Ta0aJIbIK:

1 1 1 1 1
SA]0A2=2—,¢£1A2 +0D=734A,-R; SBIQBzzz_BlB2 -0C=72B8,. O"B]cosoc=§B|Bz - Rcoso.

Ouna, S,=n- %A -R=%P R, S =n-3B,B,- Rcosa=3P Rcosa (1)




MyHna P, xoHe P, coiikec Typae A,A,...A, XaHe B, B,... B, KenOypbIlITapaAbIH

nepuMeTpiepi. o= %}6OHF3HI[HKT3H n-HiH €H YJKEH lIaMaJlapblHIa COSOL-HbIH,
mamachel 6ipaeH, P, xoHe P, -nepliH 11amanapsl HIEHOEPIiH Y3bIHIABIFbI, SFHU
2nR-naH MeitiHie KeM e3releneHeni. Onaa,(1) TeHmikTep OO¥bIHILIA, #-HbIH
JKETKUTIKTI YJIKEH IIaMaJlapblHIa KOTOYPBIIITAPAbIH, ayAaHbl T R2-re XXybIKTalIbl.

bynaH, neHrenexkTiH aynaHbl yiliH S=nR? dopmysa Kein LIbIFaabl.
Teopema Odvnenodenoi.

n/ Ecen. 1lupk apeHaCbIHbIH Y3bIHABIFBI 41 M. ApeHa . “
pamuychl MEH ayJaHbIH Tarl.
[lewyi. 1) IllenOep Y3bIHABIFbBIH TaGy

(hopMynacblHaH paauycTbl Tabambi3 (3-cypem):

_c 4
R=57~ 3313 6,33 (M)

2) leHrenek aydaHbIH ecenTey (opMynacblHaH
apeHaHbIH, ayJaHbIH TabaMbI3: S=nR’~ 3,14'6,53’~
~ 133,84 (m?). JKayabe: R~ 6,53 m; S~133,84 m.

Ecenmep men mancoipmanap

44.1. JdeHrenek aynaHbIH ecernrtey (OpMyJiachlH aiT.
44.2. Paguycel R-Fa TeH, OOJIFaH IOHICJIEKTiH, S aymaHbIH TaOy (popmyJiacbiHaH
naigajgaHbln KecTeHi Toatelp (n=3,14 nen an).

R 2 5 2 54,3 6,25
S 9 491 \3
44.3. Erep nmeHrenexk paamychl a) k ece aprca; Z’J 2

9) k ece kemelice, 1eHOEp ayJaHbl Kajai e3repei?

44.4. KaGbIprachl 5 cv O0JIFaH KBagpaTKa 1IITEH XXKoHE
CBHIPTTall ChI3bLUIFAH JOHTIEJICKTEP/IiH aylaHbIH TaIl.

44.5. Ka6bipracsl 3\3 cm GoaFaH Aypbic YIIOYPBILIKA
1LITEN XXOHE ChIPTTall ChI3bLJIFAH AOHTIEJICKTePIiH
ayJaHbIH Tarl.

44.6. Paguycel R meHrenekTeH €H YJIKEH KBaapaT
KBIPKBII ajbIHAbL. KanraH OeJliriHiH, aygaHbIH Tal. - J

44.7. KaobIpranapbl 6 cm 3koHe 7 ¢y OOJIFaH TiK TOPTOYPHIIIKA CHIPTTAM CHI3BUIFAH
JNIOHIeJIeK aydaHbIH Tarl.

44.8. Kaobipracel 10 cm xoHe cyitip Oypbibl 60° GonraH poMObIFa ilnTeit
CBI3bUIFAH JOHTIEJIeKTiH ayJaHbIH Tall.

44.9*. Tik OypsITHl yIIOYpHIIT KaOBIpFaNapbiH JUAMETp €Till, KaPThl J1OHTEIEKTEP
ChI3bLIFaH. [ MMOTEHY3aFa ChI3bLIFAH )KAPTHI JOHTEIEK ayTaHbl KATETTEPIe KaPTHI
JIOHTeNIEKTep ayAaHaapbl KOCHIHIBICHIHA TEH OO0JATHIHBIH KOpCeT (4-cypem).
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JOHTI'EJIEK BOJIKTEPIHIH AYJTAHbI

m Anvikmama. JIoHTeNeKTiH JOFACHI XoHE Oyl JOFa

VIITapblH AOHIeJeK ILIEHTPIMEH YIITACTHIPaThIH €Ki
pamuycrneH ILIeKTeJreH OeJiiri cexmop nen aTtajiafbl.
CexTopabl WEKTEUTIH JOFA cexmop 00Fachl AeiHEeI].

I-cypertre AKB xoHe BLA norainbl €Ki CEKTOp
OPHEKTEJITeH (oJIapAblH OipiHIiici OOsUIFaH).

Panuycel R-re )XoHe TOFaHbIH T'PaayCThIK OJIIeyilli
n°-Ka TeH OOJIFaH CEKTOPAbIH S aydaHbIH TaOy YILiH
(dopmyna wmbiFapaMbi3. JloFacel 1°-ka T€H CEKTOPAbIH
aynaHbl JeHrejek (AFHU morachkl 360°-kKa TeH, CEKTOD)

ayJaHbIHBIH %&miriHe T€H, OOJIFaHbI YIIIiH, JOFAChI
n° OOJIFAH CEKTOPIbIH, aydaHbl

s= Ry aku S=3 R
(opmynameH TaObLIaabl. / — n°-Thl CEKTOP JOFACHIHBIH
V3BIHJBIFBL.

MAnbnqmama. JleHrenekTiH, A0Fachl MEH OyJI J10Fa
YIITApbIH TYTACTBIPAThIH XOPAAChIMEH LIEKTEIreH
@eniri ceemenm OeIl aTajlalbl.

2-cypetrre AKB xoHe BLA noranbl €Ki CerMeHT
OciiHeseHreH (onapablH, OipiHiici OosuiraH). 2KapThbl
JOHTEJIEKTEH ©3rellle CerMEHTTIH S aylaHbl

S = +S—77~'R2

Scexmnp_ A_ 360 h t SAOB

(opMynameH ecenteseni (3- acone 4-cypemmepee Kapa).

” . o
E/ Ecen. JIoFaHbIH, TpaayCThIK ejiemi 72° OojraH
CEKTOPIbIH, ayaaHbl 45n-re TeH. CeKTOp paauyChiH Tall.

[lleuryi. CexTop aymaHblH TaOy (popmyJiacbiHa Opaid,
R _
360 . 72 = 45 T.

bynan, R*= % =225, nemek, R=15.

Kayabwi: 15.




Ecenmep men mancoipmanap

45.1. CexkTop aynaHbIH TaOy (hOpMyJIachiH IIbIFAp.

45.2. CerMeHT aylaHbIH TaOy (OpMYyJIachbiH LIBLIFAP.

45.3.Pagnycel 7 cm, NOFAaCBIHBIH, TPaayCTHIK ©JIllIeMi
a) 30°; o) 45°; 6) 120°; B) 90° GoaFaH cEKTOp
MEH CerMeHT aydaHJapbiH Tarl.

45.4. 5-cypeTrTe KaObIpFachl g-Fa TeH OOJFaH AYpbIC
YIIOYPBIII, KBaApaT KOHE AYPHIC adTHIOYPHIII
epHeKTereH. bosiiFaH ¢urypanapablH, aylaHbIH
Tar. MyHIa CeKTOpIapablH, paanycTapbl KOIOYpPHIIIT
KaObIpFAChIHBIH, XapPThICbIHA TEH.

45.5. Heicanaga paguycrapsl 1,2,3,4-ke TeH OoJFaH
TepT weHOep Oap. EH Killi meHrejsek ayaaHbIH
>KoHe op0ip cakMHaHBIH, ayJdaHBIH Tam (6-cypem).

45.6. Pagnycel 10 cm-re TeH OOJFaH NOHIEJEKTE
pagnycka TeH Xxopnaa erTkisinreH. Ilaiiga GonraH
CerMEHTTep/iH aydaHbIH eceIlTe.

45.7. Papmycrtapbl 15 cm-neH OoOJFaH €Ki JOHIeleK
LIEHTpJIEpi apacblHIAFbl apaKalIbIKTBIK 15 cm.
JleHresleKTepaiH, XaJbl O6JiriHiH aydaHbIH Tall.

45.8. Paguycel 10 cm GoFaH JOHTeIeKKe illITeil XoHe
CBIPTTAl CBHI3BUIFAH AYPBHIC OH €Ki OYpPBILITHIH
ayJaHblH ecenTte. HoaTuxkenepai meHrenaek ayna-
HBIMEH CaJIBICTBIP.

[g Kvizoix ecen

7-CcypeTTe KECKiHAEATeH TI'YJI KYMbIpAachiH

a) Yyl TY3y CbI3BIKIIEH TOpT OeJlikke OeJireHue,
oJlapAaH TiK TOPTOYPHIII KMHAIATBIH OOJICHIH;

d) €Ki Ty3y CBI3BIKINEH YII Oejlikke OeJsireHie,
oJlapJlaH KBaJpaT XUHAyFa OOJICHIH.

8 Tapuxu psindisep. Ken nayipneH Oepi oieMHiH
KOITereH MaTeMaTUKTepi “IeHrejaeKk KBaaparypachl”
JIeN aTaJlFaH TOMEHIET1 eCeITi LIelyre 9peKeT €TKeH:
LInpKyab XXoHe CBI3FbIII KOMETiMeH aydaHbl OepiireH
JIOHreJIeK ayJaHblHa TeH OOJIFaH KBaapaT chidy. Tek
XIX FachIpAiblH COHBIHIA FaHa OyJl €CEeNTiH LIeIliMi

KOK E€KEHIIr MOJIEIEHTEH.

@




4]@ \ IC XKY3IHAIK KATTBIFY MEH KOJIIAHY

Va I-ecen. C xoHe D Hyktenep meHOepaiH AB nuamertpin yur AC, CD xone DB
kecinaiepre 6eneni. AC, CD xoHe DB nuaMeTpiti nieHOepep Y3bIHAbIKTAPhI
KOCBIHABICHI AB nuameTpili 1IeHOEP Y3bIHABIFbIHA TEH €KEeHIITiH aanenne (I-cypem).

(1)

-

~

J

[llewyi. 1llen0epaiH yY3bIHABIFBIH Ta0y (opMmy-
naceiHaH naigananein, AC, CD xoHe DB nuamerpiii
wenbepaepain C,, C, xoHe C, y3bIHABIKTAPbIHbIH
KOCBIHJBICHIH Ta0aJIbIK;

C,tC+C;=AC-n+CD -+ DB -n=n(AC+ CD+ DB).

AC+CD + DB = AB xoHe AB nyaMeTpJli IeHOEPIiH,
C y3bIHIBIFBI AB-n-re TeH OOJIFAaHJABIKTaH

C,+C,+C=C.
Ochbl TeHAIKTI J2JeAey Tajam eTiATeH €.

Vi 2-ecen. ABCD 1epTOypbIIUTHIH, TOOENEPiIH LEHTP €TiM Oipaei paauyCThl CEKTOpap
CBI3bLIFAH (2-cypem). Byl cekTopiapaaH Ke3 KeJAreH eKeyi OpTak HYKTere ue eMec
JKOHE OapJIBIFBIHBIH, pagnychl 1 cu. CekTopriap aymaHBIHBIH KOCHIHABICHIH Tall.

B

~

-

D

C

J

[lewyi. 1) TeptoypsiiithiH, A, B, C, D Oypbli-
Tapbl COWKec Typae o, O, a3, o, 00JICBIH. OHza
KOIOYPBIIUTHIH ilIKi OYpbIIITAPbIHBIH, KOCBIHIBICHI
TypaJjibl TeopeMa OOMbIHIIA,

a;+ o, oyt a,=360°,
2) CexTop aynaHbiH Taby hopmynacbiHa opait (R =1 cm),
81=560-01 S2= 30002, S5=5605 05, =560k (1)
3) (1) TeHaikTepaiH coiikec O6JiKTepiH KOCAMbI3.
Onpa,
Sit 8t 85+ 8,= 32_()0 (ot oy tostay)= 36L00 -360°=

=1 (cm?). XKayabw: T cm?.

E Ecenmep men mancoipmanap

46.1. Ilepumerpi 1 m OoJFaH KBaapaT XoHE
Y3bIHABIFBI 1 M OoJFaH wmweHOep Oepin-
reH. bys mieHOEpMeH MIEKTEIreH AOHTEJeK
ayJaHbl MeH KBajapaT aydaHbIH CaJbICThID.

46.2. Paguychl 8 cm OonrFaH neHresieKTeH 60°-Thl CEKTOP KBIPKBII aJIbIHFAaH.
HeHreyiekTiH, KaJiFaH OOJIiriHiH ayJaHbIH TaIl.

46.3. JduaroHaibaapbl 6 cm XoHe 8 cm OOJFAaH pOMOBIFA IIITEN CHI3BUIFAH
JIOHTEeJICKTIH aydaHbIH €CeIlTe.




46.4. 3-cypette 00511 KOpCETITeH (hurypa aynaHbIH
tar. OHga ABCD — xBanpat, AB=4 cm.

46.5*%. 4-cyperte “Apxumel KaWlUbIChl” AEreH
(urypa 6osm kepcerinreH. OHbIH ayJaHbIH

nCD” gD? (bopMynaMeH ecenTenyiH Aaienne

(Mynga ZACB= 90° xeue CD*=AD-DB
eKEH/IITiH MaiganaH).

46.6. Erep AD=6 cm, BD=4 cm 601ca, 4-cyperte
0051 KepceTuIreH (puypaHblH ayIaHbl MEH

nepuMeTpiH (OHBI opam TypFaH aoFanap
Y3BIH/IBIFBl KOCBHIHABICHIH) Tall.

&8 Tapuxu yzindiaep. I unnokpam aiusiKmapot.
a) [Tunmoxpar almbIFBI — €Ki WeHOep
JIOFaJlapbIMEH LIEKTEreH XoHe TOMEH/IEri KaceTKe
ue OojiFaH ¢urypa: erep LieHOepiep paauycTapbl
JKoHe aWIIbIK JOFajaphl TipeJreH xopiaa OepiiareH
OoJica,alllIbIKKA TeHIEC KBaapaT caay MYMKiH.
[Mudarop TeopeMachl KoJgaHbLICA, 5.a-CypeTTe
OPHEKTEJTeH TUMOTEHY3aFa KYPbIJIFAaH XapThl
JIOHTeNIeK aylaHbl KaTeTTepAeH KypajFaH XapThl
JIOHIeIeKTep aydaHAapblHbIH KOCBIHIBICBIHA TEH
oonanwl (121-6emmeei 44.9-ecenke kapa). COHABIKTaH
5.a-cyperTeri aiillibIKTap aylaHAAPbIHBIH KOCBIHIBICHI
ywoypelll aynaHbiHa TeH (oiymanbin Kep!). Erep
CypeTTeri yuwoypbill OpHbIHA TeH OyHipai Tik
OYpBIIITHl YHIOYpPBIII ajicak, maiaa OojFaH eKi

&

&

J

AlIIBIKTaH 9PKAMCHICBIHBIH aylaHbl YIIOYPHILI ayTaHbIHBIH XapThIChIHA T€H, OO0Jabl.

JleHreseK KBaapaTypachl Typaibl €CeITi IEIyTre THIPBICHII, IPeK MaTeMaTuri ['urmokpar

(6.3.6.V Facelp) KemOypblIlLIeH TeHAEC OipHele TypJi alllbIKTapabl Oian TankaH.
I'unmoxkpar aiuibIKTapeIHBIH TOJIBIK KecTeci XIX — XX FachIpiapaa FaHa XacajFaH.
0) 6-cyperte Oosint KepceTiireH GpurypanapabH ay,[[aHBIH Tar.

e) 12 .

/

(6] a) a 2)

~




ﬁ\ BIJIIMIHAI CBIHAII KOP

I. Tecr

1. 45 rpaaycThl OYPHIIUTHIH PAAUAHIBIK 6J11IeMi Here TeH?
A. 1l-re Ten;; o. %-re TEH; B. %-re TeH ; B. \2.-re Tem.

2. Paauychl 3 cM meHOepaiH rpaaycToik oameMi 150° 6os1FaH HeHTPJIIK OyPbINIbI
TipeJireH 10FaHbIH ay/JIaHbIH TaIl.
A.STTECM' 6.53—“@14' b. IO—TCCM B. —CM

3. Pammycei 6 cm meﬂﬁepne o paaMaHFa TeH IIeHTp.JIlK OypbIn TlpeJIFeH JAOFAHbIH
aylaHbIH TaIl.
AIS—ECM O—CM B4—ncm Bs—ncm

4. Kaﬁupracu Scem KBaupaTKa CBIPTTAl CHI3BUIFAH IIeHOEPAiH Y3bIHbIFbIH TaIl.
A. 5\2m; 9. \2m; B. 3\2r; B. 5m.

5. Juametpi 6-Fa TeH 1OHTreJEeKTiH ayaHbIH TaIl.
A. 9r; 0. 67; B.3\2x; B. 12x.

6. JloranbiH rpaayctbik eJmemi 150°, paguyckl 6 ¢cM J6Hre1eK CeKTOPbIHBIH
ayJaHbIH TaIl.
A. 151 en?; 9. 61 cv’; B. 30\27 cas; B. 24m cv.

7. JlorachbIHBIH Y3BIHABIFBI 12 CM KoHe paJuychbl 6 ¢cM 00JIFaH 6HIeJIeK CeKTO-
PBIHBIH ayJJaHbIH TaIl.
A. 151 em; 9. 6m v’ B. 30\2m cen?; B. 24m e,

8. doranbiH rpaaycThbik ojimemi 120°, paguycsl 3-Ke TeH T1OHreJIeK CeKTOPbIHbIH
aylaHbIH TaIl.
A. 61 —4\3; 9. 6m + 4V3; B. 31 — 4\3; B. 31+ 443 .
II. EcenTep

1. ABCDEFKL nypeic cerizoypoinr Kabsipracel 6 cyu. OHbIH AC 1MaroHAIbIH Tall.

2. KBaapar paauycsl 4 om 00j1FaH 1ieHOepre ilTeil chi3butFaH. KBaapar ceibaiinac

3.
4.

KaObIpFaJlapbIHbIH, OpTaJapblHaH KECill ©TeTiH XOpIaHbl lIeHOepAeH OeIreH
JOFaJapJblH Y3bIHIBIFbIH Tal.

[llen6epnin 90°-Tbl JOFACBIHBIH, Y3bIHABIFLI 15 ©t cm. LlleHOep paauychiH Tam.

Panuycer 20-Fa TeH 1meHOepaeH y3bIHABIFBI 10 n-Fa TeH aora OesiHmi. by
JIOFaFa COMKeC LEHTPJIiK OypbILITHI Tall.

. Exi meHrenexTiH opTak Xxopaachl OyJl IDOeHreJeKTepli LIEeKTEeHTIiH

meHoOepiepaeH 60° xoHe 120°-Thl goFanapra Oeseni. JdeHrejiexkrep
ayJaHIapbIHbIH KaTbIHACBIH Tarl.

Kaobipranapsl 3,4, 5 GosiFaH yIIOYpBIIIKA ilITEH XXOHE ChIPTTAil ChI3bLIFAH
JIOHTeJICKTEPIiH ayJaHbIH Tarl.

JleHrenexrtiH, xopmachl 60°-Thl JOFaHBI Kepin Typaabl. by xopma Genrex
CerMEHTTEp ayJaHIapbIHbIH, KATbIHACBIH Tall.

8. Jlypbic anThIOYphIII aylaHbIHBIH, iIITEH ChI3bUIFAH IOHTENEK ayIaHbIHA KATbIHACHIH Tall.




9. Kaobwiprachkl a-ra TeH 6oiaraH ABCDEF nypbic fij N

anTeiOypbiln OepinreH. LleHTpi A HykTene C
XXKOHE paauychl a OOJIFaH 1eHOep Oyn "\
aJTBIOYPBIIITHI €Ki Oeilikke Oeseai. Opoip ‘A
O6JIIKTIH aylaHbIH TaIl. A B

10. Tix Oypeuutel ABC ywmoypsiiuta £ A=72°,
2C=90°, BC=15 cm. BC puamertpiui
meHoepnin, ABC ymoyphIll illiHae XKaTKaH
JOFAChIHBIH, Y3BIHIBIFBIH Tall. (_2j )

11. leHrenekke iuTeil ChI3bIIFAH IYpPbIC
cerizoypoiin 6epiireH. OHbIH €Ki cblbaiiac *
Te0eIepiHe XXYPri3UIreH paauycTap JOHIeIeKTi
€Ki cektopra Oesieni. bys cekropyiapabiH o
ayJaHJapbIHbIH, KaTbIHACHIH Tarl. 4

12. Tix Oypsiutet ABC ymoypsiiita £A=20°, [
£C=90°, AB=18 cm. BCkeciHai yuoypsbIilika
CBIPTTall ChI3bLIFAH JOHIEJICKTi €Ki CerMEeHTKe
Oesieni. bosim KepceTiireH CErMeHTTiH
ayfaHbIH Tan (I-cypem).

13. Kiuni meH0ep yJaKeH lieHOepre >XoHe OHbIH
AB nnamertpine xaHacanbl. Erep nmnamerpre
JKaHacy HYKTeci 1eHOep LeHTpi koHe AB=4
0oJica, cypeTte OOsiIFaH (pUrypaHblH, ayAaHbIH
Tan (2-cypem).

14. Typvic ABCDEF antblOypbIlITHIH KaObIPFACHI
6-Fa TeH xoHe 1eHTpi O HykTene. LleHTprepi
A MeH D HyKTede XoHE paauycTapbl TEH
OosiFaH 1eHOepaep O HYKTeAE XaHacalbl.
bostiran GenikTiH ayaaHbIH Tan (3-cypem).

15. Tix Oypsiutel ABC ymbypsiiita £ C=90°,
AC=4,CB=2.1llenTpi runoteHy3aga 60JIFaH
meHOep YLIOYpPHILI KaTeTTepiHe XKaHacalbl.
by 1ieHGep y3bIHIBIFBIH Tall.

B)

16. 4-cyperteri 6osnran Gurypanap/slH ayiaHbH
tan. Onap Kalnai ChI3bUIFAHBIH AHBIKTA.

II1. O3inai cpinan kep (0akpLIAY KYMBICHI YJTiCI)
1. KabGwipracel 6 cm OoJiFaH KBaapaTKa ChIPTTAll CBHI3BUIFAH IIEHOCPHiH
Y3bIHJIBIFbIH XXOHE 11ITEN ChI3bUIFAH IIEHOEPAiH ayJaHbIH Tarl.
2. Kaobbipracel 24 cm 601FaH TypbhIC KOIOYPHIIKA ilITel ChI3bLIFAH 1IEHOEePIiH
panuycel 43 cm Gornca, oFaH CBIPTTail ChI3bUIFAH LLIEHOEP/IiH PaanyChIH Tall.
3. 240°-THl menOep JOFACHIHBIH Y3BIHABIFH 24 cm Oolca,
a) meHOep paauychiH; 9) norackl 240° G0oNFaH CEKTOP ayJaHBIH,
0) noracer 240° GonFaH CETMEHTTIH ayJaHbl Tall.
V /12 |




[g Kvi3vix ecen

Wn xone An

I-cyperTeri TaOMFaTTaFbl KAaWIIBLIBIKTAPIbI
oeriHeneyl “MH xxoHe AAH” nereH KbiTaii poMmisi.

a) WH xoHe SIH pomisi aynaHmapbl TEHAITH
KOpCeT;

9) Oip TY3y CBI3BIKIIEH Oyl paMmi3aepliH
opOipiH aynaHgaphbl TeH, OOJIFaH eKi Oesikke OeJl.

0) UH xoHe AH pomiznep nepuMeTpiH (opar
TYPFaH JIOFAJIap Y3bIHIBIFBIHBIH, KOCBIHIBICBIH) TaIl.

-
&

=8 Tapuxu pzindizep. 1llenbep Y3bIHJBIFBIH €CEITeY OTe epTeleH KOKEWUTECTi
niripaik oosiraH. [lleHOep Y3bIHABIFBIH OFaH ilUTEH ChI3bIJIFAH KOIOYPHILI
MepUMETpPiHE TYPJCHIIPY TOCUII KeH TapasFaH.

Oprta A3MsIBIK MaTeMaTUKTEp A€ JAOHTIeJeKKe ilUTel ChI3bLIFAH AYPbIC
KONOYpBILITapIbI ChI3Y, OJIapAbIH, KaObIPFaJapbIH AOHTEICKTIH PaIuyChl apKbLIbI
OpHEKTEY MoceJieJiepiMeH aiiHanbIcKaH. 90y Paiixan bepynu “Konynu Macbynn”
LIbIFAPMAChIHIA TIOHTEJEKKE IlITEe ChI3bUIFAH KOMOYPHIIITAPAbIH, KaObIPFACHIH
AHBIKTayMEH IIIYFbUIIAHBII, 1IUTENW ChI3bIIIFAH OECOYPHIILL, AITHIOYPHIL, KETIOY-
PBILI ..., OHOYpBILI KAOBIpFAJapblH aHBIKTAy TOCLIiH KepceTedi. byi ecenrey
HOTMXECiHIe o m~3,14 mamMara ue 0oJaabl.

Epreneri baobut xxoHe MbIChIp KoJka30agapbl MEH MUXXaTTapblHIA T YIIKE
TEH JeM aJiblHFaH. bys1 cos aayipaeri aHbIKTay Tajgalbl YIIiH KETKUTIKTI OOJIFaH.
Keitin pumaikrep n yuiiH 3,12-Hi KoJagaHFaH. © caHbl YUIiH Apxumen OepreH
mama 3,14 eni, Oy ic XXY3iHIIK ecenTepi LIelIyae eTe XOH.

KpiTait MatematukTepinne n~3,155 ...xoHe 22/7.Yuninepnin “Cynba Cytpa”
(“ApkaH epexeci”) mblFapMackiHaa nt yiiH 3,008 xoHe 3,1416 .. xoHe V10~3,162
...lIamMaJapbl Ke3[AeCce/i.

Mpbip3a ¥abIKOEKTiH “ACTpOHOMHUS MeKTeOi” KalpaTkepaepiHiH Oipi
Kamima Fuscupnun an-Koum 1424 xbuibl xka3rad “llleHOepaiH Y3bIHABIFbI
Typajbl KiTan” aTTbl eHOeriHae ILieHOepre ilTeil XXoHe ChIPTTall ChI3bLIFAH
IYPBIC KOMOYPHIIITHIH, KaObIPFAJIApBIHBIH CaHbIH €Ki ecesiey XKOJbIMeH 3 - 228=
= 800335168 KaOBIpFajIbl OYPHIC KOIOYPHIIITAP MEPUMETPIH €CEITell, T YIIiH
n=3,1415826535897932 mramackiH xacaraH. by 16 OHIBIK caHFa JeiliH aHBIK.

bipak an-KommmaiH 1iblFapMachkl y3ak xbuiaap 6apoeicbiHaa Eyponana 6enrici3
oonrad. Eyponansikrapnan oenbrusiiblk, Ban Pomen 1597 xbuibl 23° KaOBIpFaIbl
QYpBIC KOmnOypbIlIKa ApXMMe TOCUIIH KOJAAHbIM, 7T YUIiH 17 OHABIK CaHIapbl
aHbIK OoJiFaH 1mama Ttankad. ['omtanausuiblk Pynonbd Ban Lleinon (1540-
1610) Oyn aliKBIHOBIKTHI 35 OHIOBIK CaHFa JeiiH XeTki3reH. Kasipri mayipme
BJIEKTPOHIBIK €CeITey MalllMHaJapblHbIH, KOMETriMeH 7 YIIiH MWUIMOHHAH
acTaM OHJBIK CaHAapbl aHbIK OOJIFAaH wIamanap TadbuiFaH. KyHaenikTi
ecernreyiep yuriH 3,14 mama, MaTeMaTUKAJIBIK ecenTeyiep yiniH 3,1416 mama,
TIMTi aCTPOHOMUS XOHE KOCMOHaBTHMKA YiIiH 3,1415826 mama >XeTKLTiKTi.




‘ N\ 7 IV TAP Ay
PN\ —
YHIBYPBII )KOHE INEHBEPJIEI'T
METPUKAJIBIK KATBIHACTAP

Ocbl Tapayapl yilpeHy HOTHIKeCiHIe CeH TeMeHJeri OijiM XkoHe ic
XKY3iHAIK Jarapuiapra ue 00JIachiH;

e

biaimoep:

\' nponopyuonan kecindinepdiy Kacuemmepin 6iny;

N mix Oypeluumel ywbypoiuma 2unomeny3ara cypeizineen Guikmikmin
Kacuemmepin 0iny;

\' e3apa Kubiavicyuibt xopoasapobir Kecindinepi mypanvl Jcone wiendepoi Kecyuii

my3y Cbi3blK Kecindinepi mypanvl Kacuemmepin 0iny.

JlarovLaap:

KeciHdinepoiy KamvlHACHl JCoHe NPONOPUUOHAA KecCiHOinepee OAUAAHbICIbL

ecenmepoi weuie anry;

N mik Gypoiumol yubypbiuima eunomeny3ara ycypeizineen Guikmikmir, Kacuem-
mepin naudanranvin, ecenmep uieuie any;

\' Kkecywi xopdanap Kecindinepinin dcone Kecyuii my3y Cbi3blK, KeCiHOinepiHiH,

Kacuemmepin naudaiansvin, ecenmep ueuly.



KECIHILJIEP ITPOEKIINSCHI XKOHE
\ ITPOIIOPIIMOHAJUIBLIBIK

a) B
A
m
y) B,
2)
B
4, .
7 o
A
A, — A HYKTeHiH,
B, — B HYKTeHiH,

AB, — AB KeciHliHiH m mp3y

CbI3bIKMAarsl npoeKuuscol
N

~N

- -] beacendiarixkmi apmmuipywot ycammotry

1. Kecinginep xarsiHacel HeHi Oinaipeni?
2. Kanpait kecinainep nponounuoHan 0onaas?
3. ®anec TeopeMachiH aMT.

KasbIKThIKTa m TY3y CBI3BIK XoHe AB
KeciHai OepilireH OOJCHIH Aeiiik. A XoHe B
HYKTEJIEPAEH m TY3y ChbI3bIKKA AA, XoHe BB,
MepreHauKyasapaap Xyprizemis (I-cypem).
A, B, xecinni AB KeCiHIiHIH m TY3y CbI3bIKTAFbI
npoekyuscol (KeaeHkeci) HEI aTaJlalbl.

AB xeciHIiHiH m Ty3y CbI3BIKTarbl A A,
MPOEKIUSIChIH Xacay Tacil AB KeciHaiHi m
TY3Y ChI3BIKKA npoeKyusiay Oer aTtaaaibl.

IE Teopema. bip mpsy coiseikma ne

napaaieas mp3y col3blKmapoa HcamamolH
Kecinoiaep oepiacen 6oacvin. Oaapoviy Keibip
mp3y Cbl3blKmarel npoexyusaiapol Oepiizen
Kecinoiaepze nponopyuonan 6oaadot.

= ~
=

allb,
A,B, — AB-nuiH,
C,D,— CD-uviH,
E,F, —EF-muoiy
m my3y ceizvikka
npoeKyuaniap ol
(2-cypem)

AB,_CD,_EF
AB~— CD ~ EF

@

J \. J

Jlonenoey. a) Erep a xoHe b Ty3y CbhI3bIKTap
m TY3y CbI3bIKKA Mapasuienb oosnca, AB=A,B,,
CD=C\D,, EF=EF 6onybl xoHe (1) Tenuik
OPBIHABI €KEH/IIT1 aliKbIH.

9) Erep ne a xoHe b Ty3y CBHI3BIKTap
m TY3y CBI3bIKKA IEPIEHIUKYISAP 0oJica, A,
xoHe B, C, xone D,, E, xoHe F, HyKTenepi
oerrecin Tyceni. Conapikran A B, C\D,, E|F,
KECIHIIIEPAiH Y3bIHIABIFbI HOJITE TEH, OOJaabl
XoHe (1) TeHmiK OpbIHIAIAbI.

0) Enpi6ackakarmaiiiapabl KapacThIPaibIK.
2-CypeTTe KEeCKiHIAEATeHIHAEH TiK OypbIIITHI
ABP, CDQ, EFR ymOypbIITapblH ChI3aMBbI3.




Oupa a||b 6onranabikra, ZBAP=/DCQ=/FER. demex, ABP, CDQ xone EFR
TiK OYpBILITHI YIIOYPBIIITAp yKcac.

AB _CD,_EF,
AB CD EF
E/’ Ecen. ABxoaHe CD KeciHaiiep napasuiesb Ty3y ChI3bIK Oo¥ibIHAA XaTanbl. Erep
AB=12 cm, CD =15 cm xoHe AB KeCiHaiHIH Oip m TY3y ChI3BIKTAFbI IIPOEKIIMSIChI
8 cm G6osca, CD KeciHAiHIH COJ m TY3Y CBI3BIKTaFbl MPOEKIMSCHIH Tall.

TeHJiKTi XacalMbl3. Teopema Odvnenodenoi.

bynan

[llewyi. CD KecCiHAiHIH, m TY3y CBI3BIKTaFbl MPOEKLUSICH X 00achbiH. OHaa

IOJIEJIICHTICH TEOpEMa MEH eCeIl IIapThIH MaliIaaaHbIIl, IIPOHNOPLMS XKaCahMBbI3;
X 8

5 12° p
byn TenmikreH x =10 GosyblH TabGambI3. jj
Kayaowi: 10 cm.

Ecenmep men mancolpmanap

48.1. KeciHngiHiH OepilreH Ty3y
CBI3BIKTAFbI TTPOEKIUSICHI IereH He?
48.2. bip TY3y CBI3BIKTa HeMece
napajujiesb Ty3y ChI3bIKTapaa XaTKaH
KeCiHaiepaiH Aaa 0acka 0ip Ty3y
CBhI3bIKKA MpoOeKILMsIapbl OepiiareH \
KeciHAIepre MponopLoHaa eKeHAITH :‘T

J2JeIe.

48.3. a xxoHe b Ty3y ChI3BIKTAp apachIHIAFbI
Oypbill 45°-Ka TE€H. @ TY3y ChI3bIKTa
y3bIHABIFBI 10 cm GosiFaH AB KeciHmici
aJlblHFaH. AB KeciHAiHiH b TY3y
CBI3BIKTAFbl MTPOEKIUSIChIH Tarl.

48.4. AB xecinainiH Tebenepi / Ty3y
CBI3BIKTAH 9 cm koHe 14 cm KallIbIKThIKTA
xataabl. Erep AB kecinai [ Ty3y
CBI3BIKTBI Kecill eTnece xaHe AB =13

0osica, AB KecCiHiHiH / TY3y ChI3bIKTaFbl MPOEKIIMSICHIH Tall.
48.5. 3- xxoHe 4-cypeTTepaeri MaliMETTep HeTi3iHAe FUMaparTap OMiKTIKTEepiH Tall.
48.6. Ty3y ChI3bIK XoHE OFaH Mapayljieab OoJMaraH KeciHmi cbi3. KeciHmiHiH
TY3Y CBI3bIKTaFbl MPOEKIMSICHIH Call.

48.7. KoopnuHaramnap xa3bIKThIFbIHIA A(2;3) koHe B(3;-4) HyKTesnep OelriieHTeH.
AB KeciHIiHiH KOOpAMHATA OCiHAETI MPOEKIMSIIAPbl Y3bIHABIKTAPbIH Tarl.
48.8. a xxoHe b TY3y CHI3BIKTAp apacbhIHAAFbl OYPHIII o.-Fa T€H. @ TY3y ChI3bIKTa

AB xeciHaici anblHFaH. AB KeCiHiHIH b Ty3y ChI3bIKTAFbl TPOEKIIMSICHIH Tall.
48.9%. AB xone CD keciHainepiH / Ty3y ChI3bIKTAFbI MPOEKIIMsIIAPbI 63apa TEH.
AB xoHe CD keciHaiepiH Y3bIHABIKTApbIH He aeyre 0ojaabl? Mbican airt.

Ve




4}@ \ ITPOITIOPIIMOHAJI KECIHALJIEPAIH KACUETTEPI

danec TeopeMachlHBIH KOPBITBIHBICH 00JFaH MAaHbI3bl KACHETTI TONCIACHMI3.

IE Teopema. bypoiuumoin exi KaObvip FACHIN Kecin omKen napaiiead mp3y Col3biKmap
OHbBIH, KaObIPFAAGPbLIHAH NPONOPUUOHAA KeCiHditep 06.4e0i.

C; C; AB, _B/B, BB
£BAC, B,C\|[ B,G,|| By C; (I-cypem) ] E> AC1=C1C2=C2CS3 ]

Honendey. C; xone C, nykrenepaeH AB napamnens CA, xone C,A, Ty3y
CBIBBIKTApAbI KYyprizemis. OHna, 6ipiHiigeH, £ 1=/2=/3 6onanbl, ©iTKEHi oyap
e3apa napauienb 6onran AB, C A xone C,A, Ty3y chI3bIKTapAbl AC Ty3y CBI3BIK
KECiIl ©TKeHIe JKacalaTblH coiikec OypbiluTap Oonanbl. ExiHinigeH,/4=,/5=/6,

ce0ebi oapablH KaObIpFajiaphbl Mapajjie/ib OOJIFaH OyphIIITAap.

N Jlemek, ymoyphslTap YKCaCThIFbIHBIH,
bb Oenrici 6oiibiHIIa, AAB,C,coAC\A,C, co
ACA,C; © .
2E2 5 Oomanbl AB, _ C A, _ C,A, |
miewe, o= qc - o6 (D
TEHAIKTEPIH OPHEKTENMI3.
OypbllITap MapasieorpaMm, euTKeHi
B,C\||B,C,||B,Cy; — 1mapt GOMBIHIIA,

AB||C\A,||C,A4, — cany GoiibIHILA.

A\ J
CoHpapIKTaH, Oy TapasuiesorpaMaapiblH, KapaMa-Kapchl KaObIpFajapbl ©3apa
TeH OoJaabl:

CA=BB, xoue CA=BB. (2

AB, _ BB, _B,B
AC,~ C,C,” G,C,

(1) meH (2) TeHIiKTeH OOJIYbI KEJiIl LIbIFaIbI.
Teopema 0donendenoi.

ml c Hey3inoik wcammuizy. Kecindini Gepincen xkamvinacma 6eay.

bepinreH a xeciHaiHi TepT O61ikKKe Oe/reH e, 06JiKTepAiH, e3apa KaTbIHACHI
m:n:l:k cusIKTbl OOJICBIH JIEMiK.

MyHBIH YILIiH TOMEHIETIEPAi aabIMAaIl OPbIHAANMBI3:

1-anpiMm. Ke3 kesireH cyiiip Oypbllll ChI3BII, OHBIH Oip KaObIpFacblHA
y3bIHAbIKTaphl OA=m, AB =n, BC =1 xxoHe CD =k-¥a TeH, 00JIFaH KeciHaiaepai
2-cypeTTerineit eTin, Ke3eKTeCTipil KOMBII IIbIFAMbI3.

2-aapiM. BypbIIITHIH eKiHIII KaObIpFacklHA OepiiireH a KeciHuire TeH OD,
KECIHAIHI KOSIMBI3.

1R\ N




3-agpiv. DxoHe D, HYKTEIEPi YIITACTHIPAMBI3.

4-appim. A, B, C nykrenepi apkblibl DD, -re
napamnens AA, BB, xene CC, KeciHuinepui
Xyprizemis.

Korapbigarel TeopeMa OoOIibIHILA, OepiIreH
a= 0D, kecingi A, B,,C, xoHe D, HYKTeJepiMeH
m:n:l:k KaTbiHacTa OejliHreH 0osaibl.

Tanceipma. byn nanenni e3 OeTiHLLIE Heri3ze.

ﬂ Ic scy3indix mancotpma. Tepminwi nponop-
UuoHan Kecinoiui caay.

a, b xoHe ¢ keciHaiiepi 6epiareH. a xaHe b |
KeCiHiIepi ¢ XoHe d KeciHAiIepiHe TPOornopLrOHal
eKeHJliri oenriti. d KeciHniHi cuI3 (3-cypem).

1-agpiM. Ke3 kenreH cyiiip Oypblll ChI3bII,
OHbIH Oip KaObiprackiHa OA=a xoHe AB=0b
KeCiHaiepai 3-cypeTTeriieil KosMbl3.

2-aapIM. ANl ekiHuIi KaObIprackiHa OC=c
KECIHIIHI KOSIMBI3.

3-aapmM. A xoHe C HYKTeJIepiH YIITaCTbIPaMBbI3.

4-anpiM. B nykreneH AC-ra mnapamienb BD
TY3Y CBI3BIFbIH XXYPTi3eMi3.

Tanceipma. CD izneniHreH d keciHaici 601ybIH c
HeTI3IeE.

Ecenmep men mancoipmanap

49.1. Y3biHabIFel 42 cm KeciHmi OepinreH. OHel a) 5:2; o) 3:4:7; 6) 1:5:1:7
KaTbIHACTaFbl OeikTepre 0ol
49.2. Cyperre ap0ip 6edik Oipiik KeciHaiaeH Kypaica, AB xane CD, EF xaHe MN,

ACxoHe DF, AN xoHe CE, EN xone BM xeciHainepiHiH, KaTbIHACTAPbIH TaIl.
A B C D E F M N

49.3. m, n keciHainep [ xoHe k KeciHaiiepre npornopuuoHan. Erep a) m=4 cm,

n=23 cm xoHe [=8 cm; ) m=2 cm, n=23 cm xoaHe [ =T cm 6ojca, TOPTIHILI
MPOITOPILIMOHAJ KECIHIIHI ChI3 )XOHE Y3bIHIBIFbIH Tall.

49.4. TepTOYPHIIITHIH, TepUMeTPi 54 cm XoHe KaObIpFaiapsl 3:4:5:6 CHUSIKTHI
KaTblHacTa 60Jica,OHbIH 9pOip KaObIPFACHIH aHBIKTA.

49.5. TepTOYpHIIITBHIH, OyphIITApHl ©3apa 3:4:5:6 CUAKTHI KaTbIHAcTa 0oJica,

OHBIH Killli OYypBIIIIbI HETE TEH, €KEHMIIriH Tarl.
49.6. Y3bIHABIFLI 4, 5 XXKoHe 6 KeciHaiep oepiireH. Y3bIHIBIFGI 4,8-Te TeH KeCiH/Ii call.
49.7*%. Tepumerpi 60 cm Oonran TOpTOYPHITHH O0ip KaOBIpFacel 15 cu, KanraH
KaObipranapsl 2:3:4 kateiHacTa ekeHi Oenrini. OHBIH YJIKEeH KaObIpFachlH Tall.

4=




TIK BYPBIIITHI YIIIBYPBIIIITAF bl
\ ITPOITOPIIMOHAJI KECIHALJIEP

n/' Kacuem. Tix GypblIUTHI YIIOYPHIIUTHIH, TiK OYpbILIbLI TOOECIHEH XYPri3iireH
OMIKTIK OHBI ©3iHEe yKcac €Ki YHIOypbIlliKa Oesei.

: : AABC, 2C=90°, E> : :
CD— Guixmix (1-cypem) ] AABC coAACD, AABC coACBD ]

(_1} ) Jlonenoey. ABC xoHe ACD ymOypslITap TiK
C OypBIIITHI Ooanbl, an £ A OypbIllbl OJapFa OPTaK.
Hemek, AABC o> AACD. Con cusgkrbl, AABC xoHe
ACBD na 1ik OypbIlUTHI 60Ja/bl, O1apFa £ B opTak.
Hemek, AABC > ACBD.
1-cyperteri AD xone DC kecinainep coiikecinie
A D B | AC xone BC kaTeTTepiH TUIIOTEHY3a1aFbl TIPOEKIUS-
L ) mapsl JIem aTajiajsl.

Anvikmama. Erep a, b xxoHe ¢ KeciHaiiepre a:b=b:c 6osca, b xeciHmici
a X9HE ¢ KeCIHIIepi apacbIHAAFBl 0pma NponopyuoHal Kecinoi Ier aTanaibl.

OpTa MpPOMOPLUMOHANABIK WAPTTHl h2=ac Hemece b=<ac epHeTiHume ne
Ka3y MYMKiH. 2KoFapblia OoJe/iieHTeH KAaCUeTKEe HeTri3nesieTiH OoJicak, opTa
MPOMOPLUMOHAN KECiHAIep Typasibl TOMEHETI TeopeMaiap OHAll JaJeieHeni:

IE I-meopema. TiK OypbIUTHl YIIOYPHIIUTHIH TiK OYPBILIBIHBIH TO0ECiHEH
XKYPTi3ireH OWiKTiK KaTeTTepAiH TMNOTeHY3alaFbl MPOEKIMSIIaAPbIHbIH

apachIHIa OpTa MPOMOPLIMOHA 00JIa bl
biHbIiHAA Ma gaseaaeHreH kacuet oovibiHIIa: AABC csACBD. bynaHn,

zé_lD):g_g: CD*=AD-BD = CD=+AD-BD.

IE 2-meopema. Tik OYpBILITHI YIIOYPBILI KATETi TUITOTEHY3a MEH COJI KATETTiH,
TUINOTEHY3a1aFbl TPOEKLIMSICHI apAChIHA OPTA MPONOPLUUOHAN Oonaasl (I-cypem).

IsHbIHAA 1a aaaenanaeHreH Kkacuet 6oibiHIIa: AABC o> AACD. bynaH,

AB _ AC AR, _ -
IC 4D = AC*=AB-AD = AC=+~AB-AD.
Jlon ocwunaitmia BC =VBD-AB exenin nanengeyre 60abl.

E/ Ecen. Katetrepi 15 cm xoHe 20 cm O0siFaH TiK OypbIIUTHI YIIOYPBIUTBIH, Killli
KaTeTiHiH T'MIOTeHY3aJaFbl IIPOEKLIMSICHIH Tall.

AABC, /C=90°, CD — 6uixmix, AC=15 cu, |::> & AD=?
BC=20 cu (I-cypem) _




[lewyi. 1) Iludarop TeopemMachblH NaiaagaHbIM, YIIOYPbILI TMIIOTEHY3aChIH
tan: AB*=AC*+BC?*=152+20%2=625, aruu AB =25 cm.

2) ExiHui TeopeMaHbl nainananbin AD-Hbl TaOAIbIK:

AC?
2= . = —=
AC*=AB-AD = AD B

. o)
Teopemanan Hotuxe petiHae [Tudarop treopemacoiHblH, Ilngaropapin o3i
2Ka3blll KAJABIPFAH JdJeJIi KeJlin bIiFaabl (/-cypem). 2-TeopeMa OOMbIHILIA,

152 _ .
75 =9 (cm). Kayabwi: 9 cm.

AC=ADAB | 2+ BC=AD- AB+BD- AB=AB-(AQ+BD) = AB-AB=AB’
BC?=BD-AB ' ' A ' '
ConbiMeH, AC2+BC?=AB>. A8 J

Ecenmep men manceipmanap

50.1. donenne (2-cypem):
a) AACD co ACBD > AABC;
9) b=b.c, a*=a,c; 6) h’=a,b,.

50.2. Tik OypbIIITHI YIIOYPBIIITHIH TMITIOTEHY3aChIHA
JKYPTi3iireH OWiKTIiri rMmoTeHy3aHbl 9 cm XoHe
16 cm-re TeH KeciHmiiepre Oejiemi. YIIOYPBIIT

KaObIpFajapbIH Tail. (_3} N
50.3. Tik OypbILUTHI YIIOYPBIIITHIH TUITOTEHY3aChl

15 cm-re, an Oip kareti 9 cm-re TeH. ExiHui ¢

KaTeTTiH TMIOTeHY3aJaFbl IPOEKIIUSIChIH Tall. a) 3

50.4. 3-cyperteri MonimerTep Heridinge ABC
YLLIOYPBIIBIHBIH, KAObIPFaJapbiH Tall.

50.5*%. KarerrepiHiH, KaTbIHACHI 4:5 CUSIKTHI OOJIFAH
TiK OYpBILITHI YIIOYPBILI KATETTEPiHIH TUMNOTE- | 5)

HYy3aJaFbl TPOEKIIUSIAPBIHBIH KATBIHACBHIH Tall. A

50.6*. KarerrepiHiH KaTbIHACHI 3:2 CHUSIKTBHI OOJIFAaH
TiK OypBIIITHI YIIOYpHILI OepiareH. KaTeTrepiHiH 7 <, Og
TUIIOTEeHY3aCbhIHAAFbl TMpOeKIMsIapblHaH Oipi
eKiHIiciHeH 6 cm-Te Y3bIH. YHIOYPBHIIITHIH c’ B
ayJaHbIH Tarl. 6) o

50.7. KarteTrTepiHiH TUINOTEHY3aCbIHAAFbI
npoekuusiiapel 2 cu XoHe 18 cm OGojFaH Tik

OYpBILITHI YIIOYPBIIUTHIH AyIaHbIH Tall. 4.8
50.8*. ABC ymoypsibiHga £ C=90°, CD — OMiKTIK,

CE — oOuccexkrpuca xoHe AEF:EB=2:3. A4 ) B
a) AC:BC; 9) S, S, 0) AD:BD xarbiHacTa- h g

PBIH Tarl.




BEPUITEH EKI KECIHJAITE OPTA
m\ HPOHOP! !I/IOHA.]I KECIH%!IHI CAJLY
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Tik OypbIUTHl YIIOYPBIIITHIH, TiK OypbILIBIHAH
KYPri3iJireH OMIKTIiri T'MIOTEHY3aCblH a XoHe b
KeciHainepre Gesce, 6MikTiK Vab -Fa TeH OGOJIybIH
KOpCETKEH eaik (I-cypem).

Jlemek OepiireH eki KeCiHJIIre opTa MpONopIMOHal
KeCIH/I1 cajy YIIiH:

1) runoTteHy3a y3bIHABIFEI a+b-Fa TeH (2-cypem);

2) TiK OypbllIbIHAH XYPri3iireH OWIKTIiri cou
TUMOTEHY3aHbl a XoHe b OeiikTepre O6JeTiH TiK
OYPBILITHI YIIOYPBII XXacay >KEeTKUIKTI.

byn ywiH Tik OypbIIUTH YIIOYPBILIKA CHIPTTAl
CBHI3bIJIFAH 1IEHOePAiH LIeHTPi TMOOTEHY3aHBIH
opTacbhlHAAa OpHaJJaACKaHbIHAH MalmajaHaMbl3
(3-cypem).

Co3y:

1) Ty3y chI3bIK ChI3bIIN, OHIA AB=a xoHe BC=b
OousiatbiH eTint A, B xoaHe C HYKTeJepiH Oenriaeiimis
(3-cypem).

2) AC kecinainiH optacbl O HYKTECiH TaOabIK.
Lentpi O nykreneri AC nuameTpJi XapThl LLIEHOEP
ChI3aMbI3 (3-cypem).

3) BuykteneH AC Ty3y ChI3bIKKA MEPIIEHIUKYJISIP
TY3Y CBI3bIK XYprizeMi3 (4-cypem). bys Ty3y ChI3bIK
KapThl 1eHO0epai D HYKTECIHIIE KECIN 6TKEH NeHiK.
Ounga AADC — TiK GypbIlITH YWOYpLIW, BD =ab
— 013 ChI3ybIMbI3 KaXeT OOJIFaH KeciHai 0oJiaasbl.

Co13y opbinoaaowt.

OpTta npomnopuMoHana KecCiHAiHi chidyaa Tik
OYPBILUTHI YIIOYPBILITBIH KaTeTi TUIIOTEHY3a MEH COJ
KaTeTTiH T'UMOTEeHY3aChbIHAAFbl MPOEKIMSICHIHBIH
apacblHAa OpTa MPOMOPLMOHAJ E€KEHIIriH
naaananyra oosnausl (S-cypem,).

E Ecenmep men mancvipmanap

51.1. Y3bIHABIKTAphl @ XoHe b GONFaH KeciHmiiep OepiireH. Y3bIHIBIFH Vab
OOJIFAaH KECiHiHi ChI3.

51.2. Y3bIHOBIFBI a@ X9He b-Fa TeH KeciHaiiep oepiareH. [Tudarop reopemacbiH
naiaanaHbI, y3bIHABIFEL a) Val+ b2 o) Va?—b? GoNFaH KECiHALIEPI ChI3.

51.3. Y3bIHABIFB 1-Te TeH KeciHai GepinreH. ¥3bIHABIFEL a) V2; o) V3; 6) \3;
) V6; r) VI8; ¢) V30 GosFaH KeciHILIEepi Chi3.

51.4. 6-cypertreri maniMeTTep HeridiHae ABC YIIOYPHIIIBIHBIH, ayJIaHbIH Tall.




51.5. Ileno6epneri C HykTeneH AB nuameTpre
CD nepneHaukyJsip xyprisiareH. CD =12 cwm,
AD = 24 cm GoJica, neHrelieK aylaHbIH Tall.

51.6. AnnbiHrbl ecenteri ABC ylIOYPBILIBIHBIH,
ayJaHbIH Tarl.

51.7. Tik OypbIUTHI YIIOYPBILI TiK OYpHILLIbI OUC-
CEKTPUMCACBhIHbIH, TMIOTEHY3achl 5:3 KaTbl-
Hacta Oojaabl. TiK OYpBIIITHIH TOOECIHEH
KYPri3iireH OWIKTiKTiH TMIOTEHY3adaH
OeJliHITeH KeCiHaiIepiHiH KaTbIHACBIH Tall.

51.8. Paauycel 8 cm-re TeH AeHrejaekke Oip
Oypbilibl 30°-Thl TiK OYPBIIITHI YLIOYPBILI
ILITEN ChI3bUIFAH. JIOHIeNeKTiH, YILOYypbIITaH
CBIPTTaFbl OeJiri 3 CerMeHTTeH KypasFaH.
Cou1 cerMeHTTepIiH aylaHAapbiH TaIl.

51.9*%. 7-cglpeTTe AD=a, DB=0>b, nemex,

a+t . .
0C=2— = (0O— weHoOep ueHtpi). Cyperri
a+b

naiaagaHbII, >\ab TeHCI3AIriH gosene.

g Kbvi3vix ecen

1. lenGepnin, AB nuamMeTpi TePT TeH, O6iK-
(7]

Ke OeJliHIi XXoHe 8-cypeTTe KeCKiHIeIreHiHaen
>KapThl eHoepIiep chi3bliabl. Erep AB= d 6oica,
cypeTTe 00sMm KepcCeTiareH opOip ©pHEKTIH
ayJaHbIH €CEITe.

2. 9-cypetteri AB xone CD kecinminep TeH.

O nykrte AD xecinainin opracel. AB, CD, AD (

e 2\
O
a)
4
2
A D "B
c
2)
6
A D 12 B
4,5 o
6) D
8
c
A
N

C

O

~N

A a D

(0]

b B

J

KoHe BC kecinjinep xapThl A6HreNeKTepAiH AuamMeTpi. byn xapTsl JeHrensexkrep
MEH MIeKTeNTeH purypa aynansl fuamerpi PH-ka TeH qoHTenek ayJaHblHA TeH eKEHIH
nonenne. PH keciuai AD xecinginin oprackl O HyKTere OTKI31ATEH MePIeH TUKYIAP.
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@\ IMEHBEPAETT ITPOITOPIIMOHAJI KECIHALIEP

IE 1-meopema. IllenbGepoiny AB ucone CD xopoaarapsr O nykmede Kubvlivicca,
AO-OB =CO0-0D menodix opoindot 601a0dbL.

N\ J
IE 2-meopema. Illenbepdin co.

Jlonenoey. AB xoHe CD xopnanapsl (I-cypem)
KOpCeTUIreH TOpTiNTe opHajlackaH 0oJichiH. Te-
oenepiH AD xoHe BC xopaanapbIMeH YIITACTbI-
pambI3. CoHna BAD xxeHe BCD Gypbiiutapsl 0ip
JIOFara Ttipeaeni, aemexk, /BAD=/BCD.XoHe
oesrini 6onranbl, ZAOD=/BOC. byn eki TeH-
nikreH bb Oenrici 6oitbiHina AOD xeHe COB
YIIOYPBILITAPJbIH, YKCACTBIFbl IMaiiaa O0oJajbl.
¥Ykcac ymoypbIlITapAblH COUKEC KaObIpFajlapbl
MPONOPLUUOHA: g—g % saku AO-OB=CO-0D.
Teopema Oosnendendi.

(pmKbl casaceindarst P npkmeden wenbepze PA

acanama (A — xucanacy npkmeci) xncone werbepoi B ncone C nykmeaepoe Kuoin
ememin mp3y col3vlK dcppeiziaeen 6oaca, PA?=PB-PC 6oaaoul.
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Jonenoey. ABP xoHe CPA ymOypblluTapabl
KapacTeipaMbi3 (2-cypem). OHIa,

ADB
£C=-—5— =/BAP xaHe £ P— 6y ywbypsiurap

yuiiH optak Oypwii. demek, ABP xoHne CPA
yIIOYpBIIUTAp €Ki OyphIlIbI OOMBIHIIA YKCac.
bynaHn, PA_PB  gxu  PA>=PB.PC.
PC PA
Teopema Odvnendendi.

n/' FEcen. A, B, C xaHe D nykrenep eHoepai AB,BC,CD xoHe AD noranapra
6eneni. Erep AB xoaHe DC coaynenep O HykTene Kubuibicca, oHga OA-OB=
=0C-0OD TeHaiK OpbIHIbI O0JIYbIH AJIEIE.
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Illewyi. Ecen mapTblHa COWKeC chbi30a
ceidamMbI3 (3-cypem) xoHe O HyKTeneH OF
»KaHaMa eTkKizeMi3. OHpaa, 2-TeopeMa OOMbIHIIIA,

OB-0OA=0E*

e OD—Op }: 04-0B=0C-OD.




Ecenmep men mancoipmanap

52.1. 4-cyperTe Xx-IlieH OejriieHreH OeJricis
KECIHAIHI Tarl.

52.2. A nykreneH ueHoepre AB xaHama (B —
JKaHacy HYKTeci) >xoHe eHoOepai C XoHe
D HyKTenepiHae KeCeTiH KecCyllli OTKi3IIreH
a) AB=4 cm, AC=2 cm 6oisca, AD KeciHiHi;
9) AB=5 cm, AD=10 cm 60onca, AC KeciHAiHi;
0) AC=3 cm, AD =27 cm 6oica, AB keciHaiHi
Tar.

52.3. lllenbepre ABCD TepTOYpbILI iLITEH
cbi3blIFaH. ABMeH CD coynenep O HYKTECiHE
kublabicansl. Erep a) A0=10 du, BO=6 om,
DO =15 om 60xnca, OC KeciHaiHI
9) CD=100m,0 D=8 om,AB =2 om Goica,
OB keciHpiciH Tar.

52.4. lllenbepnin AB nuameTpi XoHe Oy
auametrpre neprneHaukyisap CD xopaachl
E nykrecinne kubuibicanbl. Erep AE=2 cm,

EB=28 cm 60nca, CD xopaachlH Tarl.

52.5. AB xoHe CD xecinminep O HYKTeciHIE
kubLibicaabsl. Erep AO-OB=B0- 0D 6oica, A,
B, C xoHe D HykTenepaiH Oip neHrejJeKTe
JKaTybIH JI9JIEIE.

52.6. Paguycsl 13 dm GoaFaH 11eHOEp LIEHTPiHEeH
5 Om KawbIKThIKTa P HYKTECi ajJblHFaH.
P HykTeciHeH Y3bIHABIFBI 25 dm OOJiFaH
AB xoppacel  XypriziareH. AP xoHe PB
KECIHAIJIepiH TaIl.

52.7. 3-cyperte AO-OB=CO-0OD TteHaikTi
AOD xoHe BOC ymOypbIIUTapAablH YKcac
EKEHIITHEeH MaiaaJaHbII JSJIENIE.

52.8*. S5-cyperTepaeri mMoJyiMeTTep HeETi3iHIe
AO-OB=CO-0OD TeHaikTi nanene.

52.9*%. Exi wenO6ep C HyKTene xaHacaibl. AB
TY3y ChI3BIK OipiHIli IeHOepre A HYKTene,
aJ1 eKiHLIICI eHoepre B HYKTene >KaHacabl.
ZACB=90° ekeHIIrH IaJIeIe.
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@ IC XKY3IHAIK KATTBIT'Y MEH KOJIIAHY

OTKeH cabakTa 1IeHOep KUbUIBICYIIbLIAPbl MEH XOPAAJapbIHbIH, KAaCUETTePiH
IoJenaereH enik. EHAI coi KacueTTepaiH, Keibip epeKiueTiKTepiMeH TaHbICaMBbI3.

E I-ecen. R pannycThl IEHOEPIiH, 111IKi caaChbIHIAFbI
P HykTeci mieHOepaiH LEHTPIHEH p KallIbIKTHIKTa
OpHajlacKaH OoJIChIH AeiikK. OHna P HYKTeCiHEeH
oTeTiH Ke3 KeareH AB xopaara

AP-PB=R>—p? (1)
TEHJ1K OPBIHBI OOTYBIH JONENe.
Illewyi. P nykrecimeH meHbepaiH CD nua-

MeTpiH xyprizemis. Onga, PC=R—p, PD=R+p

(I-cypem). Kecin eTyl1i xopaa TeopeMachl OOMbIHILIA,

AP-PB =CP-PD =(R-p)(R+ p) =R~ p2.

-
S

(1) Tenmik OpbIHABI OOJAMIBI.

Vj 2-ecen. Pagnycel 6 ¢y GosiFaH meHOepaid, O LeHTpiHeH 4 ¢m KalbIKThIKTA
P nykreci anbiHFaH. P HyKTeci apkbuibl AB xopaa xyprisiireH. Erep AP=2 cm
OoJica, PB KecCiHIiCiH TaIl.
Ilewyi. EcenTiH 1mapthl O0oibiHIIA R=6 cm, d=4 cm, AP=2 cm. EHnelne
(1) Tenmik OoiibiHIIa 2-PB =6>—42=36 —16 =20. bynan, PB =10 cm.
Kayabwi: PB =10 cm.

iij N

Vj J-ecen. R paauycThl LIEHOEPAiIH CHIPTKbI
cajacblHIAFbl P HYKTE OHBIH LIEHTPiIHEH p
KallIBIKTBIKTa OpHajackaH neilik. Onma P HykTeci
apKblJIbl ©TETiH XoHe lieHOepai A XxoaHe B
HYKTEJIEPAE KECIM OTETiH Ke3 KEJITEH TY3Y ChI3bIKKA

PA-PB=p?—R> (2)
TEHAIK OPBIHABI OOJIAYbIH JIaJeje?

[llewyi. Hlen6epnin O neHTpi apKbLibl ©6TETiH PO Ty3y ChI3bIK LIEHOEPMEH
C xoHe D HyKTeJnepae KUbLIBICCBIH (2-cypem). OHpa mapt OOWMBIHIIA,
PC=p—R,PD=p+ RIlleHOepaiH CbHIPTKbI CATACBIHIAFbI HYKTEIEH XYPri3iireH
KMBUIBICYIIIbLUIAP Typasibl TeOpeMa OOMbIHIIIA,

PA-PB=PC-PD=(p—R)(p+R)=p>—R"

ConbiMeH (2) TeHmIK maengeH .




E 4-ecen. Panuychl 7 cm 1m1eHOEPAIH, LIEHTPiHEH
13 cm KalbIKTBIKTaFbl P HYKTEAEH OTETiH TY3y

ChI3BbIK 1IeHOepai A XoHe B HyKTeJiepae KecCill oTe/i.

Erep PA=10 cm Ooisica, AB XopIachlH TaIl.

Illewryi. lapt 6oiibiHIA R = 7 cm,d = 13 cm.

Onpa (2) ¢dopmyna OoiibIHIIA,
PA-PB=p?—R*=132=7=169—49 =120.

PB= 11)2/(1) 120=12 (cm).Jemex,

AB=PB—PA=12-101 (ca). Kayater 2 en.

bynaH,

Ecenmep men mancoipmanap

53.1. Paguycsl 5 cm OoJiFaH LeHOep LeHTpiHeH 3 cm
KallIBIKTbIKTA P HYKTeCi ajblHFaH. AB xopaachl

P nyxreci apkbuibl eteni. Erep PA=2 cm Gosca,

AB XopaachIHbIH, Y3bIHIBIFBIH Tarl.

53.2. Pagnycel 5 m GoJFaH LIeHOEpAiH, LIEHTpiHEH
7 m KalIBIKTBIKTA P HYKTECI aJIbIHFaH. P HYKTeCi
apKbUIbl O6TETIH TY3Y ChI3bIK 1IeHOepi A XoHe
B nykrene kecin ereni. Erep PA=4 m 6oinca, AB
XOPAAChIHBIH, Y3BIHABIFBIH Tall.

53.3. 3-cyperrteri MalliMeTTep HeTri3iHIEe X-TIeH
OenriyieHreH KeciHaiHi Tan (O — uweHOep
LICHTP1).

53.4. 4-cyperTi naiigananein ecenti wenr. OHma
a) PC=50m, OD=T om, AB=2 om, PA="?

9) PA=5 om, AB=4 om, PC=3 om, OD="?

53.5. lenbepain, AB=7 cm xoHe CD=5 cm
xopaanapel P HykTeciHae KubuLibicaabl. Erep
CP:PD=2:3 6onca, P Hykteci AB xopmaHbl
KaHJai KaTblHacTa Oesemi?

53.6. lllen6epnin, C HyKTeciHeH AB nuameTrpiHe
CD nepneHauKyasapol XypriziareH. Erep AD=2
em, DB=18 cm 6onca, CD KeciHiciH TaIl.

53.7*. Illenoepre imreit coizbuiran ABCD TopTOY-
PBILIBIHBIH, AMaroHaabaapbl K HYKTECiHIE
kubLibicansl. Erep AB=2, BC=1, CD=3 xoHe
CK:KA=1:2 6omnca, AD xeciHniciH TaIl.

53.8%. Illen6epre imreii coi3bliFaH ABCD TepTOy-
poimibiHAa AB:DC=1:2 xoHe BD:AC=2:3
6osca, DA:BC karblHaChbIH Tall.
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\ BIVIIMIH/I CBIHAII KOP

I. Tect

1. Tik OypsimThl YIIOYPHIIITHIH TMIOTEHY3aFa KYPri3iireH OUIiKTIiri Typajsi Oypbic
JdJenneyai Kepcer.
A.KareTTepiHeH Killli;
9. YOyphIIThI €Ki yKcac ymoypblluTapra 6eseni;
b.KarerTtepaiH runoTeHy3aaarbl NpoeKUMsIJIapbl apachlHIa opTa
MPOMOPIIMOHAT;
B.T'unoTteHy3aHbIH >KapThIChIHA TEH.

2. AB xaue CD xopnanap O HykTecinae KubLibicaabl. Bypsic aasenai Tam.
A. Z«DAB=/DCB,; 9. AAOD men ACOB ymoypsIlITap yKcac;
b. AO-OB=CO0O-0D; B. AO=CO.

3. Jypbic nasenni Tam.
A.TeH KeciHAiepaiH MNpoeKUMsIapbl Ja TCH;
O.YJIKeH KeCiHAiHIH TPOEeKIMSICHI Aa YJIKEH;
b.Bip TY3y CBI3BIKTaFbl T€H KECIiHAUIEPAiH MPOEKIIUSIAphl TCH;
B.IIpoexuust y3bIHABIFBI MTPOCKUMSUIAHYIIBI KECiH/Ii Y3bIHABIFbIHA TEH.

4. Tik OypbiuThl YMOYPHINTHIH TMNOTEHY3aFA XKYPri3ijireH OMIKTIiri oHbl eKi
ymoypbimka oeJieni. by ymoOypbiunrap:

A.TeH; O.TeHJIEeC; b.ykcac; B.Ten Oyitipai.

5. Y3pIHABIFBI g XK9HE b 0oJIFaH KecCiHaiiepaiH opTa MponopuHOHAJIbI HEre TeH?
A.a+b; O.Nab; B.aT"Lb; B. a: b.

6. ABCD TeptOypbimbl O neHTPJK meHOepre imTei chi3bLiFan. Bypbic namenni
KepcerT.
A. AAOBc>ACOD; 9. LA+/C=/B+2D;

b. AO-OB=CO-0D; B. AB-CD =BC-AD.

II. Ecenrep.

1. Tixk OypbILITHI YIIOYPBIII KaTETTEPiHiH KaTbIHACHI 3:4-T€ TEH, TMIIOTEHY3aChl
50 cm. YmOyYpsIITHIH TiK OYPBIIIBIHBIH, TOOECIHEH TYCipiareH OWiKTIiri
TUMNOTEHY3aJaH KaHAal KallbIKTHIKTAaFbl KeCiHAiep Oeemi?

2. Ieno6epnin AB xoHe CD xopnanapsl E HyKkTeciHae Kubuibicaabl. Erep AE=
=5 cm, BE=2 cm xoHe EC=2,5 cm 60oaca, ED-HbI Tar.

3. Paguycwl 6 m GosraH 1eHOepAiH 1HeHTpiHeH 10 m KalbIKThikTa K HYKTeCi
aJIbIHBI XXKoHe K HYKTe/IeH 1IeHOepre kaHaMma oTKi3iami. 2KaHaMaHbIH XaHacy
HYKTeci P HykTeci MeH K HYKTeCi apachlHAAFbl KAIIBIKTHIKTHI TaIl.

4. ABCyumoypsira £ C=90° xoHe CD ouikriri 4,8 dm. Erep AD=3,6 dm Gonca,
AB XaObIpFachblH TaIl.

5. Ien6epnin AB xoaHe CD xopnanapbl O HykTeciHae Kubuibicanbl. Erep AO =6,
OB =4 xone CO = 3 0oJsca, OD KeciHIiHi TaIl.




6. Lleno6epne A4,B,C,D nykrenep oenrineHnreH.BA xxoHe CD caynenep O HYKTene
kubLibicanbl. Erep OA=5, AB=4, OD=6 6osca, DC XopaachlH Tarl.

7. llleHnGepre B HyKTeciHIE >XaHacaTblH TY3Y CBI3BIKTBIH YCTiHAE A HYKTeci
anbiHabl. Erep AB=12 xoHe A HYKTeCiHEH lueHOepre aeiiH OOJIFAH €H
KbICKA KALIBIKTHIK & 00Jjca, 1eHOep paauyChliH Tarl.

8. XKaprtel men6epaeri C HykTeciHeH AB nuametpre xypriziiren CD
neprneHaukyIsip AB xecingicinae 4 xxoHe 9-ra TeH KeciHuiiep 6eneni. CD
KeCIHAiHI Tarl.

9. Tik OypbIITHl YIIOYPHIITHIH, OWIKTiri TMIIOTEHY3aHbl 3 OM XoHe 12 dm-Fa
TeH KeciHaiaepre Oesei. YIIOyphIll aylaHbIH TaIl.

10. Paguycel 5 cm 6oaraH O HEHTPIK 1IeHOepaiH AB xopaackiHaa D HykKTeci
anbIHFaH. Erep AD=2 cm,DB=4,5 cm 60aca, OD KeciHaiciH Tam.

11. Paguycel 5 m 60oaraH O HEeHTPIiK 1eHOepai A )koHe B HYKTelepiHAe KUIOIIbI
Ty3y cbi3biKTa P HykTeci anbiHabl. Erep PA=5 m, AB=2,8 m OGosca, OP
KAIIBIKTHIFBIH Tall.

12. Tept mapajuiesib Ty3y ChI3bIK OepiireH. Bypbiin KaGbipranapbid A xoHe A, B
xoHe B,C xone C|, D xone D, Hykrenepinae kusannl. Erep AB=8,CD =12
xoHe C,D,=9 6onca, A B, KeCiHIiHi Tal.

13. llleHnOep Oyphbilika imTeit coi3buiFaH. Erep Oypblll TebeciHeH 1eHbepre ae-
WiHTI OOJIFaH KAILBIKTBIK PaJauycKa TeH 0o0Jica,0ypblll YIKEHIITIH Tall.

14. lleHn6epre AB nuameTtpiHiH B TebeciHeH BC xaHaMma xoHe AC Kecin eTyiii
cbI3bIK Xypri3iuireH. AC weno6epmen D HykreciHae Kublibicanbl. Erep AD=DC
6osica, CBD OypblIllIbIH Tarl.

15. Tik OypbIUTHI YIIOYPBIITHIH KATETTEPiHIH KATBIHACKI 2:3 CUSIKTBI. Y ILIOYPBIIITHIH,
TMIIOTEHY3aFa XYPri3iireH OWiKTiri oHbl €Ki yuoypsliika 6eneni. OgapabiH
ay/laHIapbIHbIH, KATBIHACBIH Tarl.

II1. O3inai cpinan Kep (0aKpLIAY KYMBICBIHBIH YJTici)

1. llenOGep CHIpTBHIHAAFBI HYKTEJEH XXaHama XypriziireH. Byin HykreneH
1ieHOepre aeiiHri €H KbICKA KAIIbIKTBIK 2 cM-Te, aJl KaHamMa HYKTECiHe
LIEHiHT KaBIKTBIK 6 cm-re TeH. LlleHOepaiH paauychiH Tarl.

2. AABC Tik 6ypoiitel, AD=9 dm, BD =16 dm 6omca, co ymOyphIllKa ilnTei
CBI3bUIFAH lLlIeHOepIiH paauychiH ecernte (1-cyper).

3. HyxrexmeH Ty3y ChI3bIKKa eKi kenbey oTkizinres. Erep kenbeynep 1:2 katsiHacTa

OoIbIM, ONAPABIH MpOeKIUsnapsl 1 u xoHe 7 ”ij )
M Oonca, xenbeynepaiH Y3bIHABKTAPbIH Tall.

4.* (Kocotmwa) PQ xoHe onmaH y3blH ET
Kecinnpinep OepinredH. MuiHagait ABCD
TOPTOYPHILIBIH CbI3, oHna AB=BC= PQ; p ¢ o
BD=FET, an nnaroHaabaapbl KABLIbICATHIH
O nykte ymiH AO-OC=BO-0D TteHaik
OPBIHIBI OOJICHIH. \ J




E Kuvi3vix; ecen
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Ymoyphiin 2.a-CypeTTe ChI3bLIFAaHbIHIAN

€Tl TepT OeJlikke OejiHreH XoHe 2.9-CypeTTe
CBI3BUIFAHBIHAAN eTin Kaita xuHajiraH. OHIoa

apThIKIIIa KBaapaT KaliJaH Taiiga OO0JIbITT Kajabl?

I'pexue kpecm

Byn mimin 61341H 3paMbizaad 500 kb1 OYpbIH
Oesrisi Ooublm, O HaH OeTiHE eMip paMi3i peTiHze
KeckiHzaenreH (3-cyper).

OcwI minmiHAl KadblH Kara3 OeTiHe cajblHaap 1a
CypeTTerijieit eTim O0esikrepre GOJiN KbIPKbIHIAD.
AnpiHFaH OOJIKTEpJEH KBaJpaT KypacThIpyFa KO3
JKETKI31HEP.

!




@\ KOPBITBIHIbI BAKBIJIAY JK¥MBICHI

D I. bakpu1ay KyMbICBIHBIH, YJITiCi
1. ABCD mnapannenorpamua £A=45°, AD=4.

I[MapannenorpaMHbiH, AB KaObIpFaCBbIHBIH
ooitbiHa £ PDA=90°-ka TeH OoyiaTbiH BP

a . ] Kkecingici koubuiabl. BC xoHe PD kecinapinep

T nykrene kublibicanbl. Mynna PT:TD =3:1.

a) ABPT cocACDT exeHpuirin naseinne, Oy
YLIOYpPBILITAp aydaHAapbIHBIH KAaThIHACBIH
Tarl.

9) ABCD napasienorpaMHbIH, aylaHbIH Tall.

0) AB xoHe TD KeciHailepiHiH opTajapbiH

A!

YIITACTBIPYILbI KECIHIIHIH Y3bIHABIFbIH TAIl.
J JR— JE— P

B) AB Bexktopabl CA xoaHe TB BekTOpjap
apkbUIbl 6pHeKTe. T) CAD OYpBILITHIH CUHYCBIH TaIl.

(Kocoimwa) 1-cyperre BCLAC, MH1 BC,2MC=BC, MH=0,5 AC 6oca,
AB||CH exeHairin nanenje.

I1. bakpuiay :KymbIC YIIIH TeCT YJariiepi

Erep Tik OypbIIITHI YIIOYPHIIITHIH OWIKTiri TMIOTEHY3aChiH 6 cM XKoHE
54 cm kecinauepre 0esce,0wn YIIOYPBIIUTBIH aydaHbIH Tarl.

A) 648 cm?; 9) 324 cm*; B) 1080 cm?; B) 540 cm?.

C HYKTeCiHEeH Xypri3iireH Oip Kecylli LIieHOepai A XXoHe B, ay exiHIiici
D xone E nykrenepae kecedi. Erep CD=18 cm, CB=8 cm, CD=8 cm 0GoiJca,
DE XeciHAICiHIH Y3bIHABIFbIH Tall.

A) 17 cm;  O) 1 cem; B) 9 em; B) mypeic kayaObl XOK.

Erep A(—5;2V3), B(—4;2), C(—2;V3), D(0;2) 6omnca, ABCD TepTOYPHIILITHIH
JNHMaroOHaIbIapbl apacblHAAFbl OYPBIIITHI Tarl.

A) 30°; 9) 60°; B) 90°; B) nypwic kayaObl 3KOK.

Erep mapajienorpaMHbIH auaroHambaapbl 10 cu xoHe 8V2 cm-re TeH
JKOHE OJIapAblH apachlHAaFbl Oypbill 45° Gojca, MapasjieJorpaMHbIH
KaOBbIpFaJapblH Tarl.

A) V17 cm xoHe V97 cwm; 9) 5cm xoHe 6 cwm;
B) 34 cum xone V63 cu; B) nypbic Xayabbl XKOK.

Panuychbl 8 cm GosFaH 11eHOEpre illTeil ChI3bLIFAH ITYPHIC aaThIOYPBILITHIH,
aylaHbIH Tarl.

A) 48V3 cm?;, 9) 192V3 em?;  B) 96V2; B) mypbic xkayabbl XOK.

HenTpaik Oypseiiibl 140° aynansl 31,57t cm? G0aFaH AOHIeIeK CEKTOPIbIH,
pagnyChlH aHBIKTA.

A) 9cm;  O) 18 cm; Bb) 9% cm;  B) mypbic XkayaObl KOK.
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10.
11.
12.
13.
14.
15.
16.

17.

TabGaHbIHBIH, Y3BIHABIFBL 15 cm OOJIFaH ylIOypblll TabaHbIHA Mapasuiesb
KeCiHi xypri;inreH.Erep naiiga OOJIFaH TpameLUsSHbIH, aydaHbl YIIOYPBILI

aylaHbIHBIH 4 OeJIriH Kypaybl 6esriii 6osica, KeCiHIIHIH Y3bIHIBIFBIH TAIl.
A) 6,5; 9) 7, b) 7,5 B) 5.

Byitip ka6biprachl 2\39 cm GosiFaH TeH Gyitipai yIIGYpBILITHIH GUiKTiriHiH
TabaHbIHA KaThIHACKI 3:4-Ke TeH 00Jica,yIOYpPHIIITHIH, ayJaHbIH Tall.

A) 260; ) 245; b) 310; B) 72.
a(4;4V3) xoHe b(8V3;8) BekTOpIAp apachIHAAFHI GYPBILITHI Tall.
A) 45°; 9) 90°; b) 30°; B) 60°.

Ten Oyitipai TpaneumussHbIH TabaHmapbl 10 cm koHe 16 cm, an Oyitip
KaoObIprachl 5 cy. TpaneuusiHbIH, ayJaHbIH Tall.

A) 45; 9) 50; b) 48; B) 52.

Tik OypwllITHl YHIOYPBIIITHIH TUMOTEHY3achl 13 cm, KaTeTTepiHiH Oipi
EKIHIIICIHEH 7 cM YyJIKEH. YIIOYPBIIUTHIH ayJaHbIH Tall.

A) 30 cm?; 9) 25 cm?; Bb) 45 cm?; B) 40 cam?.

KabsIprachl 5 cu 601FaH pOMOBIHBIH, Oip 1MaroHaibl 6 cu-re TeH. POMOBIHBIH
ayJaHbIH Tarl.

A) 24 cm?; 9) 30 cm?; B) 29 cm?; B) 40 cm?.

JnaroHanbl 6\2 GonFaH KBaJIpaTKa ilUTEN ChI3bUIFAH LLIEHOEPIiH Y3bIHABIFbIH
Tar.

A) 10m; 9) 8x; b) 9x; B) 6.

Kabbipracsl 6V2 cm GOJNFaH KBaIpaTKa CHIPTTAll ChI3BLIFAH IOHTEJNEKTIH

ayJaHbIH Tarl.

A) 9m; 9) 12m; b) 15m; B) 18~x.

Bbuikrikrepi 4 cm XoHe 6 cu OOJIFAaH TMapasuleIorpaMHBIH, ayJaHbl 36 cm?-Ka
TeH. OHbIH TepUMETPiH Tarl.

A) 26 cm; 9) 30 cm; b) 29 cm; B) 36 cm.

ITepumetpi 30 cm GonFaH MapajijieJIorpaMHbIH, KaObIpFajaphl 2:3 KaTblHACTA.
Erep mapasenorpamubiH, cyiip Oypbiibl 30° 60Jica, OHBIH ayAaHbIH Tarl.

A) 26 cm?; 9) 27 cm?; B) 29 cwm?; B) 30 cm?.

Erep ABC ywbypsibinaa AB=6\3 cu, BC=12 cm xoHe ~C= 60° Goica,
YIIOYPBILIUTBIH, A OYpBILIBIH Tarl.

A) 45°; Q) 90°; B) 30°; B) 60°.




IIJIAHUMETPUSAFA BAUJIAHBICTBI HETI3T1
l\ TYCIHIK XKOHE MOJIIMETTEP
iﬂ YIIIEYPBIIIITAP N\ 1°. Heri3ri Tycinikrep
ZKasbIKThIKTa Oip TY3y ChI3bIK OOMBIHIA XKaT-

MaraH yu Hykre OepiireH. Coa HYKTEIEPIiH
€KeyiH KeCiHIUIepMeH yiITacTeipaMbl3. [1aiina
OoJsiFaH durypa ywobypvuu nemn atananbl. Hyk-
TeJep yubypoluimoly mebenepi, an KeCiHALIEp
Kabvipranapel ien atanansl. benrinenyi: 4, B, C
\ J —Ttebenepi, a, b, c — KabbIpranapsl (I-cypem).

Ymoypsiin imki yur 6ypsiika ue: ZBAC, 2 CBA, ZACB. benrinenyi: o, B, v.

Meduana — ywoOypbIIITHIH Tebeci MeH Kapama-Kapchl KaObIpFa OpTachiH
YLITACTBIPYLLBI KECIHI. YIIOYPBILLITA YII MenuaHa 6ap, oap m,,m,,m, AeT OeTUIeHe .

buccexkmpuca — ymOypeIll TOOECIH OHBIH, Kapama-KapchIChIHAAFbl KaObIpFAaMEH
YIITACTBIPATBIH XOHE COJI TeOeneri Oyphill OMCCEKTpUCAChIHAA XATaTbIH KECiHII.
YwoypsluTa yur ouccexrpuca 6onansl,onap /,, /,, [, nemn GeariieHeni.

buikmix — ymoypbIll TeOeCiHEH OHbIH KapChICBIHAAFBI KAaObIPFa XaTKaH Ty3y
ChI3bIKKA XYPri3iIreH nepreHauKysp. YIIoypalita yil OuikTik 6osaabl,onap A, h,,
h, CUSIKTBI OeJriieHei.

Opma cbi3biK — €Ki KaObIpFa OpTajJlapblH YIITACTHIPYIIbI KECIH/I.

Oprta ChI3BIKTAp/bIH CaHbI 1A YIIey.

Tlepumemp — yi1 KaObIpFa Y3bIHABIKTAPBIHBIH KOCBIHIABICHL. benrinenyi P.

YwoypbliuTap KaOblprajiapblHa Kapaii il Typre OeJiHei:

a) TeH KaObIpraibl (a=b=c); 8) TeH Oyiipi (a,b,c-napablH Ke3 KeJIreH ekeyi
TeH); 0) op Typ:i KaObIpFaibl (a,b,c-1apablH elIKaHAall eKeyi TeH emec).

YmOyprIIThIH VI KaOBIPFAChIHA JKAHACKII OTETIH MEHOSP OFaH iwmell Col3bLI2AH
wenbep nen atanaabl (MyHaal menOep Oap koHEe 0 Kanfbi3). [mTel ChI3bLIFAH
meHOep paguychl I' apKbIIbl OenTiaeHe 1.

YmOypemTeH yiI TOOECIHEH 0TETIH MEHOep OFaH cblpmmali Cbl3bl12aH uieHoep
JeT aTajajbl )KoHE OHBIH paanychl R apkbiabl Oenrineneni (MyHpait menbep Oap
KOHE OJ JKalFbI3).

2°. Heri3ri kaTbiHaCTAp

1) at+f+y=180°. YwlOypslil OypblITapbIHBIH, KOCBIHABICH 180°-Ka TeH.

2) Ym MeauaHa Oip HyKTede KubLibicaiabl. byl HykTe menuaHaHbl 2:1
KaTblHacTa Oejeni. MenuaHa YH_I6¥pLI]J_ITH aylaHbl TEH €Ki YLIOypbIlITapFa

6enezu MenuananapabiH, Y3bIHABIFBL 1, =1 2b2+202—a2 mb=—é\l2az+2c’2—b2;
m, =—\/2c12+2b2—c2 dhopMyranapMeH Ta6bllla£[bl

3) Yur 6uccekrpuca Oip HYKTENE KMbUIbICAAbI. byl HYKTE ilITeH ChI3bUIFAH
meHOep 1eHTpi Oosanbl. buccekTpuca e3i Xypri3uireH KaObIpFaHbl KaJFaH
KaObIpFajapra NpornopLuoHan oejiikrepre 0esneni (2-cypem).

BD Ouccektpuca 6osica AB _ BC

" AD DC
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_ Nbe =gy, =2ac —p
= Wwp—a), =2 Np(p=b);
L= Db G0, p=(atbo)
a
BuccekTpucanblH Y3bIHABIFBIH OCBI opmynanap | 4° °D °C

OoMbIHIIIA TA0AEI.

4) YmoOypellITHIH OMIKTIKTEpi HeMece
OJIapAbIH, >XKaJFacTapbl Oip HYKTEIE KUbLIbICAIbI.
buikTiK y3bIHIBIKTAPbI

25 25 25
ha= 7 ; hb= b ; hc c

(dopmynanapaaH tabbutaabl. MyHaa

S — YIIOYpBILITHIH, ayIaHBbI.

5) YwlOypselill KaObIpFaJapblHbIH, OpTa MEPIEHAUKYIIpaapbl O0ip HYKTene
KUbLIbICAIbl. Byl HYKTE YILIOYpBILIKA coipmmail coi3vlAF aH wieHbep yenmpi 001aabl.

6) YIIOYPBILITBIH 0pma cbi3blF bl YIIIHII KaObIPFaFa MapaJijie/ib KoHe OHBIH,
JKapThICbIHA TEH.

7) Cunyctap TeopeMacbl: 4 _ b _ ¢ _ IR

sino.  sinf3 Sy ‘
8) KocuHycTap Teopemachl:
a’=b*+c*—2bccosa, b’=a’+c2—2accosf, c*=a’*+b>—2abcosy

9. YwOypslill ayaaHbIH ecenrtey (GopmyJiaiapbl:
1

— 1 —1 1 . -1 I Fn ey = fon.
S—Eaha—3 bhb—zchc, =7 absiny=— besina= acsinp;

10. 'epon dopmynacer:

b b
S=\p(p—a)(p—b)(p—c), p= S=9% > S=pr.

3°. MaupI3apl Jepoec xKaraaiaap

a) Tix oypoiwumor ywioypoiu (3-cypem).

/Zy=90°, a+p=90°, AC xoHe BC — karertep,AB — runorenysa. [ludarop
TeopeMachl: a’*+ b*=c?.

S:_lab R:_C r:(1+b+C .
2 b 29 2 bl
4 =gina; _a =cosf; b =sinp; b =cosa.
C C c C
a a _ . b _ . b
p = tga; 5 = ctgp; . —ctga; . g
9) TeH KabbipFanvl yuobypviul
2 V3
ampoymgr, 5= 8o @B, o




TOPTBYPDBIILITAP

J

s 1°. Tlapanaenorpamm
1) B ,C
KapamMa-kapchl KaObIpFajiapbl Mapajuiesib

OO0JIFaH TOPTOYPBIII napasresoepamm Jern
0 atananbl (I-cypem).

Cpi0aiinac O0osmaraH Tebenaepai yuirac-
TBIPYLIBI KECIHIII OuaeoHans NerTl aTajaaibl.

AB xone CD; AD xoHe BC mapanienb
Kaowipranap; BD xoHe AC nuaroHaabaap.

A K D

\S J

Herisri kKacueTTep MeH KaTbIHACTAP
1) JduaroHaibaap KMbUIbICY HYKTEC] MapauieIorpaMHbIH, CUMMETPUSI LIEHTPi OOJIa/TbI.
2) Kapama-kapchl KaObIpFaJlapAblH Y3bIHABIKTapbl ©3apa TEH;:
AB=CD xoHe AD=BC.
3) IlapamienorpaMHbIH KapaMa-Kapchl OypbILITapbl ©3apa TEH:
£ZBAD =/BCD xone LABC=1ADC.
4) Celibaitnac OypbllITapAblH KOCBIHABICHI 180°-Ka TeH.
5) JuaroHanbaap KMbUIBICY HYKTECiHAE TeH eKire 6esiHeni: BO=0D xoHe
AO=0C
6) KaGwIpramapbsl KBaApaTTapblHbIH, KOCBIHIBICHI JMAaTrOHaJIbJaphl
KBaJpaTTapbIHbIH KOCBIHIBICHIHA TEH;
AB*+ BC?+ CD*+DA*=AC*+ BD?> Hemece 2(AB*+BC?*)=AC*+BD>.
7) IapayutenorpaMHblH, aynaHsl: a) S =ah,, MyHna a=AD xaOblpFa, h,=BK —
OuikTiK; 9) S=absina, myHga b=AB — xaObipra, o =2/ BAD — AB xoHe AD
KaObIpFajap apacbIHAAFbl OYpbIILL.

2°. Pom0
bapabik KabObIpraiapbl e3apa TeH OOJIFaH MapaiieJlorpaMM pomo aeuineni.
[Tapasnenorpamra OpbeIHABI OOJIFAaH Oapiiia KaCMeTTep poMO YIIIiH A€ OPBIH/BI.
PoMOBIHBIH KOCHLIMIIIA KACHETTEP.
1) POMOBIHBIH AuaroHajabaapbl ©3apa MeprneHauKYIsIp.
2) PoOMOBIHBIH JMaroHaabAaphl illiKi OypbIlITap OMCCEKTpUcaTapbl OOIAIbI.

3) POMOBIHBIH aymaHbl S =%d1a’2, MyH1a d,,d, — poM0 nuaroHajabAaaphbl.

3°. Tix TepTOYpbIII

Bapabik GypbiTapsl 90°-ka TeH OOJIFaH mapajuieJlorpaMM mik mepmoypulul
nen atananbl. 1) Tik TepTOYphIlI AUaroHaubaapbl ©3apa TeH. 2) Tik TepTOyphIlT
aynaHbl S = ab, MyHaa a XoHe d TiK TOPTOYPBILITHIH, iprejaec KaObIpFajaaphbl.

4°. Ksangpar
bapnbik KaObIpFasiapbl ©3apa T€H, 00JIFaH TOPTOYPHILI Kéadpam NEN aTaaaibl.
PoM0 meH Tik TepTOypbIllIKa TOH OOJFAaH OApJIbIK KAacUEeTTep KBaJpaTka 1a
TOH 0OJIalbl. RE
Erep a — xBanpat KaObIpFacel, d nuaroHaisl 0ojica: S=a?; S=7; d=a\2.
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5°. Tpanenus 2} B 7 c )
Tabanmapbl aemn arajaThblH €Ki KaObIpFachl e3apa
napajjielib >XoHe Oyilip KaObIpFajaapbl AN aTaJaTbIH
KaJTFaH €Ki KaObIpFachl Mapauie/ib 00JIMaFaH TOPTOYPHILL
mpaneyus nen atanaabl. byiip KaObIpFasapbIHbIH
OpTaJIapblH YIITACTHIPYIIBI KECiHi TpareiysiHbIH,
0pma Cbl3blFbl JeHiei.
Herisri kacuerrep L J
1) Tpanemnus opra ChI3bIFbI TaOaHBIHA TApaLIETh 3
JKOHE OJIAPBIH, KAPThUIal KOCBIHIBICHIHA TEH. J
atb
2
b — Taban, h 6uiktik (2-cypem).

INEHBEP, JOHI'EJIEK

1°. OH caH R xoHe Xa3blKThiKTa O HykTeci | 4
O6epiireH 00schiH. O HYKTeAeH R KallbIKTBIKTa
OpHaJacKaH HYKTeJepleH KypaiaraH dhurypa weHoep
nen atananbl. O HYKTeCi wienOepliy yeHmpi, LEHTP ”ij )
MEH IIeHOepAeri HYKTEeHI YIITACTBIPYIIbI KECiHMIi B
paduycsl, R caHbl pamuycC Y3bIHIBIFBI Neiinemi.
[IenGepaeri eki HYKTeHiI KOCaTbIH KECiHII Xxopda,
LICHTPiHEeH OTETiH Xoplaa duamemp AEN aTalalbl.

ZKa3bIKTBIKTBIH, 1IeHOEpMEH IIEKTEJIreH Oeriri
— OeHeenek IET aTanapbl.

=

2) Tpanemnus aynassl S= h, MyHJIa a *KoHE

Heri3sri kKaTbiHACTAp \ y
1) D=2R, myHna D — nuameTp Y3bIHIBIFbI.
2) I=2nR — wmeHOep y3bIHABIFBL.  3) S=nR?> — HeHrejeK ayaaHbl.
4) AB xone CD xopaanapsl K HyKTeciHIe KublLibicca, (3-cypem) AK-KB=CK- KD
KaTbIHAC OpPbIHAAJIA/IbI.

5) XopaaHbl TeH ekire 0esieTiH AuaMeTp OChbl XOpJara MepreHAuKYIsIp.
6) Ten xopnajiap LIEHTPAEH TeH KAaIIbIKTHIKTa OpHAJIACKAH XOHe KepiciHIle
LIEHTP/IEH T€H KAallbIKThIKTa OpHAJAaCKaH Xopaajap e3apa TeH.

2°. dKanama
[lenbepmeH (Hemece NOHIEJIEKIIEH) KalFbl3 OpPTaK HYKTETe M€ TY3Y CBI3BIK
Jocanama AeT atanajasl. Al HYKTE dcanama Hykmeci €T aTanaisl (4-cyper).
[lenOepmeH 2 opTak HYKTETe e TY3y CHI3BIK Kuioulbl 1T aTanabl.

KanaMaHbIH KacueTTepi
1) ZKaHama HyKTeCiHe OTKi3UIreH paauyc >KaHamara MepreHIuKysp.
2) HeHrenekTiH CbIPTbIHIAFbl HYKTEIEH OChI JAOHIEJEKKE €Ki >KaHama
eTKi3yre 6osiaabl. by )kaHaManapablH KeciHaiiepi e3apa TeH (5-cypem): AB=AC.
3) Erep AC xubuiblcylibl 60bII, ieHOepai C xkaHe D HYKTeJaepiHae KUbIM
eTce, AB xaHama 06ojca, AB’>=AD-AC TteHOiK OpbIHAKI (6-cypem).




5 5 | (&) |
,( —_—

AN J

3°. IleHTpJiiK K9He imTel ChI3bLUIFAH OypbIIITAP

[llenGepneri eki HYKTe apKbLIbl lLIeHOEp eKire 6eniHeni. byn 6enikrep dorasap
nen arananbl. benrinenyi ADB; ACB.

AOB o6ypbiibl ADB norara tipenreH yeumpaix oypoiui (7-cypem) ACB Oypblliiibl
ADB noracblHa mipencen XoHe 1LeHOepre iumell cbl3vlaFaH oypuiu newineni. byn
OyphILITAp apachiHIA

ZACB=-ZA0B
KaTbIHAC OPbIHJbI.

Atan aiiTKaHaa, XapThl IIeHOepre TipeJreH iluKi

) < )
OyphIllI TiK OypbIll OGonaabl (8-cypem). bip nmorara
TipeJareH IeHOepre ilTedl ChI3bUIFAaH OyphILITap
e3apa TeH, OOoJapbl.
4°. CeKTOp X9HE CEerMeHT
JeHresIeKTiH, €Ki pagdycCIieH LIeKTeJIreH O0eJIiri
A B cexmop nenineni (9-cypem). CeKTOp NOFACHI Y3bIH/IBIFI:
D
AN J

l=75§(%, MYHJIa 00 — UEHTPJIIK OYPBILITBIH, TPAmyCThIK OJIIEMI.
2
CekTop aynaHbl: §= n—o%? ;S =—; RI
Ceemenm — JIOHTEJIEKTIH XOpAachl XXOHE COJ XOpJa TipeJdreH AOFaMeH

mekteareH oonansl (10-cypem).

ch
\ J

A B 'B
N J J
- S = =R 4l pki
Ceemenm aynaHBbI. Scekmopi S= 350 0% 5 Rsin o




J¥PBIC KOIIBYPBIIIITAP

Jlypbic n OypBIUTHIH KaOBIPFAachl a, TepumeTpi P, aynaHbl S, ilITeil ChI3bUIFAH
IIEHOEP PaMyChl 7, CBIPTTAi CHI3bUIFAH IIEHOEPIIH pagnychl R ki Oyphiibl o, 60Jica,

n—2)-180°
P=na,, §,= éPnrn— —;na Py O, %
R a, a,
" 2sm$ ’ 2t @

IlleHnOepre cbIpTTail XoHE ilUTE ChI3bLIFAH TepT6¥pI>IH_ITap (11-cypem).

5 \
C
BC+AD=AB+CD /A+ 2C=180°

C
ZB+2D=180°4

D N

G D J

100 | 400 | 900 | 1600 | 2500 | 3600 | 4900 | 6400 | 8100

121 | 441 | 961 | 1681 | 2601 | 3721 | 5041 | 6561 | 8281
144 | 484 | 1024 | 1764 | 2704 | 3844 | 5184 | 6724 | 8464
169 | 529 | 1089 | 1849 | 2809 | 3969 | 5329 | 6889 | 8649
196 | 576 | 1156 | 1936 | 2916 | 4036 | 5476 | 7056 | 8836
225 | 625 | 1225 | 2025 | 3025 | 4225 | 5625 | 7225 | 9025
256 | 676 | 1296 | 2116 | 3136 | 4356 | 5776 | 7396 | 9216
289 | 729 | 1369 | 2209 | 3249 | 4489 | 5929 | 7569 | 9409
324 | 784 | 1444 | 2304 | 3364 | 4624 | 6084 | 7744 | 9604
9 361 | 841 | 1521 | 2401 | 3481 | 4761 | 6241 | 7921 | 9801

N N AW N = O

n=3,1416 V82,8284
\2 =1,4142 \V10=3,1623
\3=21,7320 %:0 7071
\/352,2360 LEO,5774
V6 =2,4495 3

V7 22,6457 ==0,3183

EE2AN




GO

1 00175 | 1,000 | 0,0175 | 57,3 46 | 0,719 | 0,695 | 1,036 | 0,966
2 10,0349 | 0,999 | 0,0349 | 28,6 47 0,731 | 0682 | 1,072 | 0,933
3 10,0523 | 0,999 | 0,0524 | 19,1 48 | 0,743 | 0,669 | 1,111 | 0,900
4 [0,0698 | 0,998 | 0,0699 | 14,3 49 | 0,755 | 0,656 | 1,150 | 0,869
5 10,0872 | 0,99 | 0,0875 | 11,4 50 | 0,766 | 0,643 | 1,192 | 0,839
6 [0,1045 [ 0,995 | 0,105 | 9,51 51 | 0,777 | 0,629 | 1,235 | 0,810
7 10,1219 | 0,993 | 0,1228 | 8,14 52 | 0,788 | 0,616 | 1,280 | 0,781
8 0,139 | 0,990 0,141 | 7,11 53 10,799 | 0,602 | 1,327 | 0,754
9 0,156 | 0,988 0,158 | 6,31 54 | 0,809 | 0,588 | 1,376 | 0,727
10 | 0,174 | 0,985 | 0,176 | 5,67 55 | 0,819 | 0574 | 1,428 | 0,700
11 | 0,191 | 0,982 0,194 | 5,145 56 | 0,829 | 0,559 | 1,483 | 0,675
12 | 0,208 | 0,978 0,213 | 4,507 57 | 0,839 | 0,545 | 1,540 | 0,649
13 | 0225 | 0974 | 0231 | 4331 58 | 0,848 | 0,530 | 1,600 | 0,625
14 | 0,242 | 0,970 0,249 | 4,011 59 | 0,857 | 0,515 | 1,664 | 0,601
15 | 0,259 | 0,966 0,268 | 3,732 60 | 0,866 | 0,500 | 1,732 | 0,577
16 | 0,276 | 0,961 0,287 | 3,487 61 | 0,875 | 0,485 | 1,804 | 0,554
17 0292 | 0,956 0,306 | 3,271 62 | 0883 | 0469 | 1.881 | 0.532
18 | 0,309 | 0,951 0,325 | 3,078 63 | 0,891 | 0454 | 1,963 | 0,510
19 | 0326 | 0,946 0,344 | 2,904 64 | 0,899 | 0,438 | 2,050 | 0,488
20 | 0,342 | 0,940 0,364 | 2,747 65 | 0,906 | 0,423 | 2,145 | 0,466
21 [ 0,358 | 0,934 | 0,384 | 2,605 66 | 0,914 | 0,405 | 2,246 | 0,445
22 | 0,375 | 0,927 0,404 | 2,475 67 | 0,921 | 0,391 | 2,356 | 0,424
23 | 0,391 | 0,921 0,424 | 2,356 68 | 0,927 | 0375 | 2,475 | 0,404
24 | 0,405 | 0,914 0,445 | 2,246 69 | 0,934 | 0,358 | 2,605 | 0,384
25 | 0,423 | 0,906 0,466 | 2,145 70 | 0,940 | 0,342 | 2,747 | 0,364
26 | 0,438 | 0,899 0,488 | 2,050 71 | 0,946 | 0,326 | 2,904 | 0,344
27 | 0,454 | 0,891 0,510 | 1,963 72 | 0,951 | 0,309 | 3,078 | 0,325
28 | 0,469 | 0,883 0,532 | 1,881 73 | 0,956 | 0,292 | 3,271 | 0,306
29 | 0,485 | 0,875 0,554 | 1,804 74 | 0,961 | 0,276 | 3,487 | 0,287
30 | 0,500 | 0,866 0,577 | 1,732 75 | 0,966 | 0,259 | 3,732 | 0,268
31 [ 0,515 | 0,857 0,601 | 1,664 76 | 0,970 | 0,242 | 4,011 | 0,249
32 0,530 | 0,848 0,625 | 1,600 77 1 0974 | 0,225 | 4,331 | 0,231
33 | 0,545 | 0,839 0,649 | 1,540 78 | 0,978 | 0,208 | 4,507 | 0213
34 0,559 | 0.829 0,675 | 1,483 79 | 0,982 | 0,191 | 5,145 | 0,194
35 | 0,574 | 0,819 0,700 | 1,428 80 | 0,985 | 0,174 | 567 | 0,176
36 | 0,588 | 0,809 0,727 | 1,376 81 | 0,988 | 0,156 | 6,31 | 0,158
37 0,602 | 0,799 0,754 | 1,327 82 | 099 | 0,139 | 7,11 | 0,141
38 | 0,616 | 0,788 0,781 | 1,280 83 | 0,993 | 0,1219| 8,14 | 0,1228
39 0,62 | 0,777 0,810 | 1,235 84 | 0,995 | 0,1045| 9,51 | 0,1051
40 | 0,643 | 0,766 0,839 | 1,192 85 | 0,996 | 0,0872| 11,4 | 0,0875
41 (0,656 | 0,755 | 0,869 | 1,150 86 | 0,998 | 0,0698 | 14,3 | 0,0699
42 | 0,669 | 0,743 0,900 | 1,111 87 | 0,999 | 0,0523| 19,1 | 0,0524
43 | 0,682 | 0,731 0,933 | 1,072 88 | 0,999 | 0,0349| 28,6 | 0,0349
44 | 0,695 | 0,719 0,966 | 1,036 89 | 1,000 | 0,0175| 57,3 | 0,0175
45 | 0,707 | 0,707 1,000 | 1,000 90 | 1,000 | 0,0000| - | 0,0000

P/ s




l\ KAYAIITAP )KOHE HYCKAVJIAP

L-rakpipein. 5. 50°%; 130%; 133°%; 97°. 6. 65°; 70°; 45°. 7. 105°; 130°; 125°. 8. 35°; 35°; 110°.
9. 94° 56°; 30°. 10. 110°; 130°; 120°. 11. Hycxay: TepT ymOypHILITHIH
OPKANCHICHIHBIH KaObIpFaiapbl OaCTaIKbI YIIIOYPHIITHIH COWKeC KaObIPFaTapbIHBIH
sapreicbina TeH. 12. Hyckay: DF  xeciuni ABH ywGypeimnreiy na, CEB
ymoypslTeiH ga opta cbi3birbl 0onansl. 13. Hyckay: ANC xone CKA
YIIOYPBIITAP/IBIH JKOHE 1IIKI aybICy OYPBIIITApABIH TCHIITH Mak/1aIaH.

2-rakpipein. 2. a) V34 sxu ~ 5,8 ex; 9) 142 w; 6) ~ 21,5 cu; B) \/Tgcm; 1) \2 em; ¥) V13 cm.
4. ) \21 em, 5 em; 9) V21 em\22 em; 6) V2 em, V3 em. 5. 12 em. 6. a) N10
em; 9) 2V5 em; ©) V33 m. 8. 9), 1) men F) 9. Gapawirst. 10. 225. 11. 5 cm.

12.\27 m. 14. 0) = 4,3 m; 6). ~2,23. 15. a) 8,62 m; 0) ~ 5,97 m.
16. = 1,84 m°. 17. = 105,6 m. 18. = 102,5 xm. 19. = 48,4 xm.

3-takpipemn. 1. a) 11,7 m; 3) 35mm; 0) 6,2 xm; B) 172 cm; 1) 4(x-1) em; F) (4x+2) wm;
) (13x+2) xm; e) (6y-8) cm; €) 8x xm . 2. a).~ 7,967 cm; 9) =~ 44,329 wm;

0) ~ 409,86 mm. 3. a) mo; 9) xo0k; 0) mo; B) mo. 4. 0,8 m; 24,64 m?; 21,12 m2.
5. =50 vper. 7. 17,5 cm; 10,5 cm; 38,1 cm; 59,1 cm. 8. 91,5 m.

4-ragpipoin. 1. ¢c. 2.a)C;9) A;3.8, 2,4m.5.~53,4m. 6.~19,25 > 9. 12 10. Bipinwicinze.
11. 80 . 12. 7 om?. 14. a)180 on?; 9)105 cw’ 0)1364 cm’. 15. 1,8 47, 16.
a) 22 cm; ) 20 cm xone 24 em?; ©) 96 . 20. a) 4V2; 2) 2N21;
0) h= 2V7. 21. a) (384+80V5) cm?, 640 cn’; 2) 84 cm?, 36 cm 3.

0) (12V34+156) a2, 180 3. B) 36564+306\97 cm?, 404838 cu’.
6-rakpipbin. 2. ¥Ymoypeimrap ykcac. 4. 5; §; ;— 5.72; 162; 90.
7-rakpipbin. 3. 12 m. 4. 7,5 em; 12,5 em; 15 em. 6. 73,5 m%; 37,5 m2. 7. ¥1ubypslnrap yKcac.

8-taxwipein. 3. a) 4,5; 9) 10,5; 0) 4,5. 4. a) 10; 0) 6; 0) 4,5. 5. a) 5 cm, 3,5 cm; d) S%CM,
Z%CM. 6. a) 8; 9) 3,5;0) 12,5. 8. 12 cm.

9-takpipsin. 3. @) uo; d) xokK; 0) xok. 4. 2%@‘4, 9. 5. a) 15 cm; 20 cm; 9) 24 cm; 18 cm;
0) 144 cm?; 256 cm?.

10-takpipbimn. 2. uo. 3. a) men 0); B) men 1). 4. 108 cm. 5. 4 cm; 6 em. 7. 4,8 em. 9. 12.

11-rakpipein. 1. a) meH B); 9) men T); O) meH F). 2. 36 m saxu 20,25 m. 3. 12 em; 14 cm. 5.

s%cm. 7.4m.816m 9. 8,4 m

12-taxeiprin. 3. 2) 15;0) 323 6) 3 . 4. 18 ca; 6 cn. 5. 29 0w 6.6 om. 7. min. 10. uo.
13-raxepeim. 1. 37505 13,6 cu. 7. mm. 8. a) S:4; 9) $:2; 6) $:4.9. 30. 10, 57,75,

1d-takpipein. 1L 1. 12 o, 2. 8,4. 3. 2,4. 4. 24. 5. 8. 6. 1,6. 7. 18 mn. 8. a)d; 9)10;




0)32. 9. uo. YmbGypsimrap yKcacThiFbiHbIH 2-6ericine opait. 10. 16. 11. o, k=2.
12. 24 mm. 13.2) 36 cm?; b) 54 mm? 14.a) ;9) .15.2)7;9) 7.16. 6;m. 17. 12 m.

15-takpipein. 1. a) (1;-1); 9) (-2;3); 0) (0;-4). 2. (-1;5). 4. (0;-3). 5. (-1;-8). 6. no.
7. x0k. 8. BB -re.

16-raxpipein. 1. a) OX ockke KarbicThl cummerpusiaa: (1;-2), (0;-2), (2;-2). 9) Oy ockke
KateicThl cummeTpusiaa: (-1;2), (0;2), (-2;2). 2. Ox ocbke KatbicThl. 4. Colikec
Typue: 2,4,2, 1, 1. 8. AHA, MYM.

17-raxeipein. 1. (8:;3). 3. (2;-5), (-2;-2), (6;-12). 6. Tix TepTOYpHIII, KBaaApAaT,
TMapaJuIeiorpaMHBIH, CHMMETPHS LISHTPI - AUArOHAIIbIapbl KUBLIBICY HYKTECIHIE,
TY3y CBI3BIKTHIH CHMMETPUS IIEHTPI - OHBIH Ke3 KelreH HykTeciHne. 12. a) ochbke
KaThICThI cHMMETpHst (1). 9) EHTPIIK CHMMETPUS, OChKE KaTBICTHl CHMMETPHS
(4). ©) ueHTPIiK CHMMETPHUS. B) OCbKE KaTBICTHI cCUMMETpHs (5). T) HEHTpIIiK
CUMMETPHSL, OChKE KATBICTBI CUMMETpHs (6)
13. a) ocwke KareicThl cummerpusi: M, X, B, T, U, B, 6, B, B, h, K, I, 1, E, A.
9) mentpiik cummerpust: H, C, 3, X, h, U.
14. a) 180°-ka; 9) x0K; 0) 5x0K; B) 90°-Ka; r) 0K; F) 120°-Ka.
15.0)3%" 19 60°: 6) 360 17.15

18-rareiprim. 5. 1 750 m. 8. 7,2 e 9. k= +-Hemece k=2.

19-taxpipein. 4. k=2. 5. 6 cm?; 24 cm?. 6. 104 cm?. 7. Op exi xarmaiina k=1. 8. 1,2 m2.
9. 16 cm, 32 cm.
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uentpi. 6. OX=2.0X. 7. Hycxay: TakpIpbinTa MEIIIeH €CENTi aliIanaH.

21-rakeipbin. 4. a) P,=42; k=% ;9) §,=12, k=2; B) P1=150\/§, k=\2; 1) P =10, §,=216.
22-rakpipein. 1. 6,94 M. 2. 300 m.3. <72 m. 4. 6,6 m.
23-raxeipein. 1. 9. 2. P,=39 odm. 3. 8 m. 4. 24 om’. 6. Hyckay: ABC ymbypsiur ChI3,

KOMOyYpHITITap Cady TaKBIPHIOBIHAAFHI |-€CenTi MaiIaHbIl, CHI3BUIFAH YIIOYPHIII
KaOBIpFaapblHaH YIII €ce Killli YIIOYPBIIT ChI3.

9.72° 72°; 36°. 11. 12 cm?. 12. 150 000 000 xm. 13. a) no; 9) mo. 15. 6 cm,
12 cm, 18 cm. 16. 84 m.

24-raxpipeim. 1L 1.8 on. 2. 45 cm. 3. 48 o 4. 4 ea; 0,5 oo, 5. 54 M. 6. 867 ko 111
7.7,5m. 8.6 cm. 9.a) 7,5 cm; 9) 6 cm; B) 16,2 cm. Koisvix ecen: 1. O3repmeitni.
2. a) ud; 9) koK. 3. Hyckay: ChI3FbIILIIEH 9pOip OMBIHIIBIKTHIH OOMBIH OJILIEN, OIAPILIH
KATBIHACHIH TaIl.

25-rakpipein. 1. sina>0, cosa<0, tga<0, ctga<0. 5.a) 1;9) 1;B) 1. 6. 3,5 cm. 7. a) —é; —

V15
9) T B) 0. 8*. a) 30°; 9) 135°; B) 150°.
105V3

26-taxpipbin. 2. 36 ca?. 3. 24 cu. 4. a) 6V3; 9) 30; B) T 5. (24+473) cm; (24+8V3)
e, 6. 10V3 en. 7. 2)°%; 0) +3 B) B g <807 a2, 9. ~88 .
10. 1000, 37°. 12. 2°. 13. 34°. 14. 23; 4V3. 15. R = 33 cu; BO = 63,
16. 5 em. 17. 12, 2443, 18. 20 cm, 200 e 19. 4, 16\3. 20. 30°; 60°. 22. 12 cwm;
43 cm; 8V3 em. 23. 32 ea.

27-rakpipbin. 2. a) 6 cn?, d) 73,5 cm?; B) 6 ca®. 3. 36 e, 4. 49N2 e, 5. 543 ea.
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20-TaKpIpsbim. 4.% ; 5+ 9. X Xxone Y,Y coynenepiin KUbUIBICY KHBLIBICY HYKTECI TOMOTETHS

1.
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h,-h
623C.M 452 cm. 7. S = < 8. 4,83 cm.

Zsma
28-rakpipbin. 2. a) BC=6; 0) AB=82; B) AC =72. 3. a) sinC=—;; Q) sinA=ll6; B) sinB=%.
4. 4,8 om. 5. 30° memece 150°. 6. Mywmkin. 7. AB=21,1 m; £B=37°, £LCx76°.
8. 76% 26,1 cm; 23,8 cm.
29-rakeipein. 2. a) V13 em; 9) 4 m; B) V283 om. 3. _'3_5 'T 4. 2V13 cm uemece 2V109
em. 5. V31 em, V91 em. 6. 109 cm, V39 cm.

7. Hyckay: ADB xoue BDC ymbypsIirapra KOCHHYCTap TEOPEMAChIH KOJIAHDIIT, @

V106 V151 x/190

MeH C2-Hi TaybIl, OYJI TEHIKTEPAl MyLIesen Koc. 8. 5 CM; T My

30-raxpipein. 1. ZB xone ZC. 2. AB xoue BC. 3. a) cyiiip OypbimiTer; 9) TiK OYPbILITHI;
B) jporan OypeiuTe. 4. a) 8%; Q) 851;—; B) 24’613'; \/_ . 6. Hyckay: Cunycrap
TeopeMachid naiinanan. 7. Hyckay: 6-ecen CUAKTHI IS/,

8. Hyckay: CunycTtap TeopeMachlH NaijanaH.
31-rakeipemn. 1. a) 10V3; 9) 28\5; B) 12; r) =0,3064. 2. a) —2; 9) 0; B) 2. 3. a) 8;
9)24;B) §;1) 0. 5.2) —7,5;B) 0. 6. alb, cld.

32-rapipei. 1. a) a=90°, c=-2" SV_ . 0) y~45°; a=27,3, b=24.,5; B) a=20°; b~65.8; c~88,6;

r) y=119%; a=8,1; b=5,8. 2. a) ¢=5,29; a~79°60"; B~138°21"; 9) ¢~53,09;

ocz11°39’; B~38°21"; B) a~19,9; P~58°19'; y~936°41"; 1) a~22,9; p~21°; y~15°.
3. a) a=29°%; B=47°; y=104°; 9) a~54°; B=~13°; y~113°; B) a=34"; p~44°;
y=102°; 1) a~39°% B~93%; y248°,

33-raxeipoin. 1. a) 23 eu; 9) 16 cu; B)Tz 42 m; 8 m men 4+43 m. 3. 50V3 k.

4. 14 cm. 5. 214 em. 6. 633 em. 7. 50 cm.
34-raxpipein. 1. ~10,8 M. 2. =15 m. 3. =43,4 m. 4. =35°. 5. =73,2 m. 6. =49 m.
7. AchainsT KoIMEH.

35-rasupun. 1L 1. 36, 3VZ. 21505 0,89; —0,65. 3. 297 car; 221 e 4. 304cn. 5. 28

em. 6. 8 em?; (4+445) e h,=4 cm, hb=0,8\/§ em. 7. 2V13. 8. a) OTKip OYPHIIITH;
9) Tik OypbiuTHI, B) noFan oypeiutel. 9. 63 cm?. 10. ~3,7 cm. 11. 7 em. 12. 6. 13. 0.
14. —9. 15. 135°. 16. 0C=9.6. 17. (24+243) cm. 18. 5. 111. 1. =109°.

2. y=100°, a=3,25; ¢~6.,43. 3. 6,25; 14,76.

36-rakpipein. 2. a) Kes kenren ymoOypsiin mendepre imTell chi3buIysl MyMKiH; 9) Kapama-

Kapchl OYPBIMITAPLIHBIH KOCBIHABICH 180° Gonran TepTOyphImTap. 3. bip morara
tipenred Oypwimrap. 4. 10 cm. 5. 672 cum?. 6. a) 103 car; b) 10N2 en; d) 10V2 eu;
10V2 cn; 20 e, 7. 8%6‘/!/1. 8. AABF-te, ZBAF+/AFB=90°, ZABF=90°. [lemex,

AF — muametp. 9. Kapama-kapchl OyphIIITapbIHBIH KOCHHABICH 180°, s¥HU meHbepre
imTelt ce3yra 6onmansl. 10. Hyckay: bip Taban meH 0ip OyHip KaOBIpFaHBIH OpTa
MIEePIICHIUKYISpIaphl KUBUIBICKAH HYKTE IIeHOep HeHTpi Oosasl.
37-takpipein. 2. 7,2 cm. 3. a) 16,6; 9) 22; B) 22,6. 4. a) 2,5; 9) 3,5; B) 2. 8. 6 cm.
38-rakpipen. 3. a) 60°; 9) 108°; B) 120°; r) 144°; ¥) 160°. 4. a) 120°; 9) 72°; B) 120°;

r) 36% F) 30°. 5. a) 3; 2) 4; B) 8; 1) 12.
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39-rakpipein. 1. 3 cum xone 3V2 cm. 2. V3 sxone 2V3. 7. a) 6; 9) 12; B) 10; r) 20; F) 5.
40-rakpipoin. 3. 8 ca; 8V2 em; 8V3 cm; 8N2+3 em; 16 cm.

&CM 5. a) 20N2 cm; 9) 40 cm. 6.53icm

41-raxpipein. 1. 1. E; 2. D; 3. D; 4. B; 5. B; 6. E; 7. E. I1L. 1. \3:4: 6\3. 2. 3:4. 3. a) ~5,780
om; 9) ~4,142 cm; B) 2,679 cm. 4. S=\2R. 5. 24 ea. IV. 1. 4 v 13 em. 2. a) 80
oM, ) 20N\2-\3 e 40N2-\3 em; B) 200 ca. 3. 43 cm; 8 cm. 4. 27—4\6 cm?

42-rakpipein. 2. a) 3 ece apramsl; @) 6 cm-re apransl; B) 3 ece azadnsl; ') 61 cM-re a3asmpl.
3. 6369 ion. 4. a) 5%, o) mia+ B) 2= 5. a) nay
) nc(\N2-1); B) nc(s1n(x+cosa 1). 6. 1,5 m. 7. 66348 per.

43-rakpipein.l. a) m©em; 9) 1,57 em; B) 3nem; e) dncem. 2. a) 2—9“'9) _gz_d B)El,lzt 3. a) ~69°;
0) 120°; B) 150°. 4. a) 5§“ ca; 9) 2m cu; B)'2Fem; 5. a) 4m; 9) 167 7. 2.

44-Taxpipein. 3. a) k? ece apransl; o) k% ece azasanel. 4. 6,251 em?; 12,5 em?. 5. 2,251 em?;
O em?. 6. (n—2)R2. 7. 21,25 n cm?. 8. 18,75 cm?.

45-takpippm. 3. a)‘llg n CMZ;W cm?; 9) 6,125n CM2;49(7T§2\E) cm?; 3)4_21‘ cm?;
4—2—9(4”_3\5) cME; r)‘%t czn%ﬂﬁ;z) e 4. a) @ (\? —%); ) az(l— }) B) 3\/% a;
5. e 3mem?; Snoem?; Troem?. 6. B5Qu=3V3) cp2; 25(10“3_3\5) cm?;

_ 3
7. —75(4"5”3) cm?. 8. S,<S<S; 300 ca? < 3ldem < 321,48 car.

46-rakpippin. 1. Hlenbepmiki yixen. 2. liﬂ em?. 3. 5,76m em?. 4. 8.(n—2) cm?. 6. br em?;

107 cm.

47-raseiprn. 11 1. 6V2H72. 2.5 on. 3. 30 e 4. 90°. 5. 3. 6. 7 xome 6,257, 7. —120”23? .
—

8. 2_43_9.9V?T—2naz, 10. 1,57 11. 7. 12. ~97—26,04. 13. n. 14. 54\3—24x.
T

1528 1L 2. 843 en. 3. )18 cw; 0) 210 ey ) 216m4815) ¢y
T[Z

48-raxpipein. 3. 5V2 cm. 4. 12 em. 5. 44 m, 60 m. 7. 1:7. 8. ABcosa.

49-raxeipein. 1. a) 30 cm, 12 cm; 9) 9 em, 12 em, 21 cm; B) 3 cm, 15 cm, 3 cm, 21 cm.
3.6 cm; 10,5 cm. 4.9 cm, 12 cm, 15 cm, 18 cm. 5. 60°. 6. 21 cm. 7. 20 cm.

50-rakpipeimn. 1. Hyckay: AACD co ACBD o> AABC. 2. 25 cm, 15 em, 20 cm. 3. 9 3CM.

4. ) 5, 4; 0) 24, 25; B) 8,10. 5. 16:25. 6. 56,16 car’. 7. 60 car’. 8.3 4 ; i,‘

51-raxeipein. 2. Hyckay: a) xarerrepi a xoHe b O0iFaH TiK TOPTOYPHILI call; 9) MUIIOTEHY3aChl
a, Oip kateti b OosFaH Tik OYpHIITH YIIOYpbI ca. 3. Hyckay: Karerrepi AB =BC =1
oomran AABC can. Con kareri CC =1 xone / C =90° 6onran DBCC, can, 1.6. 4. a) 20;
0) 45; B) 37,5. 5.225m cm?. 6. 180 cm?.7.25:9.9. OC>0OD GonFanipIKTaH TEHCI3MIK opaaiibiv
JIypbIC.

52-rakpipem. 1. a) 6,25; 9) 12; B) 0,25. 2. a) 8 cm; 9) 2,5 cm; B) 0,9 cm. 3. a) 4 om; 9) 4 om.
4.8 cm. 6.9 om; 16 om. B

53-rapipeim. 1. 10 em. 2. 2 cm. 3. a) 2,5;0) 4; B) 2. 4. a) 46 —1 cm; 9) 6 cm. 5. 1:6.
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6.6 cm. 7.3.8. 1:4.

54-rakpipein. L. 1. 18 cm; 32 em. 2. 4 em; 3. 8 em; 4. 6,4 om. 5. 8 cm. 6. 1,5. 7. 5. 8.
6.9.45 oM. 10. 4 cm. 11. 8 cm. 12. 6. 13. 60°. 14. 45°. 15. 4:9.
II1. 1. 8 em. 2. Som. 3. 4 cm; 8 cm.

55-rakpipein.l. a) 9; 9) 4 cm?; B) 3,5 cm; r)%TB—CA; F) 0,2. 2. ACmH co ABCA.

OKynbIKmol Kypacmolpyoa naiaianslizan Heane KoCbMula 0Ky2a yColHblaamblH
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XKajra OepiireH OKYJBIK KAFIAMbIH KOPCETETIH KecTe

P/c OKYIIBIHBIH, aThl, Oky  |OkynbIKTbIH | ChiHBIT | OKyABIKTB | ChIHbBIN

KOHi SKBUTBI aJIbIHFaH- | XKeTeKIi- [TariChIpFaH- | KeTeKI1li-

JaFbl CiHIH aFbl CiHiH,

KaFganbl KOJIBI JKaFganbl KOJIbI
1
2
3
4
5
6

OKyJbIK KajrFa OepiiireHae xXoHe OKY JKbLIbl COHBIHIA KAMTApbIN AJbIHFAHIA
JKOFapbIIarbl K€CTE ChIHbIN KeTeKIIiCiHiH KOJbIMEH ToMeHIeri farajaay
eJimeM/epiHe Heri3Aenin TOJTbIPbLIAIbI:

XKana OKyNbIKTBIH, MaligajaHyFa ajFall OepiJireHIeri sKaFJalbl.

JKakchl Mykaba OyTiH, OKYJBIKTBIH Heri3ri OesiriHeH OesiHOereH. bapibik
OeTi TyreJ, XbIPTbUIMaFaH, KOLUIEreH, a3y, ChI3bIK JXKOK.

Mykaba e3inreH, OipuiaMma ChI3bUIbIM, OETTEPI KEeMipIITreH, OKYJIbIKTbIH,
KanarartaHapiibl | yerisri Getirinen 6esekTeHyre xakbiH. [laiinananyiubt Gipiama TYHTEI

KBIPTBUIFAH OETTEPiH KeJiMIereH, Keil 0eTTepi ChI3bLIFaH.

Mykaba CbI3bLIFaH, XbIPTBUIFAH, HETi3ri OeJiriHeH aXbIpaTFaH HeMmece
Kanararranap- OytiHzael xxoK. KaHaraTTaHapsbIKChI3 TYNTEATeH. beTrepi XbIPThUIFaH,

JIBIKCHI3 MapakTapbl KeTNeii, ChI3bIM, OOSI TacTalFaH, OKYJBIKTHI KaiiTa TynTey
MYMKIiH eMec.
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