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V) A

INOBTOPEHUE MMPOMJIEHHOI'O
B 5-8 KJIACCAX

3asauy U3 3TOM YacTu JaHbl JJI TOr0, YTOObI BCIOMHUTL FTEOMETPUUECKUE
| Gurypbl U UX CBOMCTBA, M3YYEHHbIE B 3-8 Kiaccax.

Takxe B BTOM 4YacTW MPHUBEACHBI 3alauu MEXIYHAPOIHBIX MPOrpaMm
ucciaeaoBaHuii 3HaHuil yyamuxcsi PISA u TIMSS.

B pesynbrare n3yuyeHus MaTepuajioB 3TOM YacTU Bbl CMOXETe OOHOBUTH

CJeayIolue 3HAHUSI U YMEHMUSI:

N Iloemopue npoiidennvie ¢ 5-8 Kaaccax membvi, 6bi oceeycume ¢ namamu
noay4enHnble 3HAHUA U 3aKpenume noay4eHHvle YMeHUs;

V' Osnaxomumecs c 3a0auamu mexncoyHapoOHbIX NPOZPAMM UCCAe08aAHUT No
ouenke s3nanuil yuawuxca PISA u TIMSS;

Imo cozdacm ocHogy 04: OaabHelue20 YCNEwHo020 U3Y4EeHUS 2eoMempuu
6 9-m Kaacce.




n\ TPEYI'OJIBHUKHU U YETBIPEXYT'OJIbHUKHU

st pellieHus 3aaa4 M3 3TOM YaCTU Bbl MOXETE UCITOJb30BaTh MPUBEAECHHbBIE
B KOHILIE YYeOHMKA CBEAEHMS 00 OCHOBHBIX FTEOMETPUUYECKUX (PUTYpax, a TaKXKe
(opMyIIbl, ONMUCHIBAIOLIME UX CBOMCTBA.
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1.1. B tpeyronbHuke ABC npoBeaeHa BbICOTa
BD (puc.1). Haiigute yrabl mpu BeplIMHAX
A u B TpeyroibHuKa, €Ciau HU3BECTHO,
ytro ZABD = 40°, ZBCD = 45°.

Pewenue. 1) Tak Kak B TMPSIMOYTOJbHOM
TpeyroabHuke ABD ZABD = 40°, a cymma
BHYTPEHHUX YIJIOB TpeyrojbHUKa paBHa 180°,
To £A = 180° — (90° + 40°) = 50°.

2) Tak kak B IpSIMOYTOJbHOM TPEYTrOJbHUKE
BCD #BCD = 45° , t0

ZDBC =180 — (90° + 45°) = 45°.

Otcroga, y4yuTbiBasi paBeHCTBO

ZABC = /ABD+ + 2 DBC,

noayyum ZB =40° + 45° = 85°.

Omeem: 50°, 85°.

1.2.Haiigure yroa Mexmay OucceKTpucaMu BHY-
TPEHHUX OJHOCTOPOHHUX YIJIOB, 0Opa30BaH-
HBIX MPU TIEPECCUCHUN IBYX MapaljieIbHbIX
NPAMBIX CEKYILIECH.
Pewenue. Tlycte mpsimas AC mepecekaeT
napajienbHbie npsimbie AB u CD (puc.2).
[TycTp GuCCEeKTpUCHl BHYTPEHHUX OIHOCTO-
ponHux yriioB BAC u ACD nepecekaioTcst B
touke F , mpuuem LFEAC = x, ZECA =y
Torma mo omnpeaeneHUI0 OMCCEKTPUCHI yrIia
ZBAC = x + x =2x, ZACD =y +y = 2y.
Tax xak AB||CD , T0 1m0 CBOWCTBY BHYTpEH-
HUX OJHOCTOPOHHUX YIJIOB
2x + 2y = 180°, x + y = 90°.
Tak kKak cymMMa BHYTPEHHHUX YIJIOB Tpe-
yroapHuka ACE pasHa 180°, To
ZAEC = 180°—(x + »)=180°-90°=90°.
Omeem: 90°.

1.3. Haiinure yribl nmapajjiejiorpaMma, €Ciad Yroa MeEXKAy BbICOTaMU, MCXOAs-
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LIYMMU 13 OOHOM BEpILUMHBI MapajiejgorpaMma, paBeH 55°.




Pewenue. Tlyctb yron mexnay BbicoTaMu BF u BE paBeH 55° (puc.3). Kak

BUJHO M3 PUCYHKA, BO3MOXHBI IBA PELICHUSI:
a) TaK KakK CyMMa BHYTPEHHMUX YIJIOB 4eTbIpexyrojibHuka BEDF paBHa

360°, To 55 + 90° + D + 90° = 360°. Orkyma £D = 125°.
0) nyctb K — Touka mepeceuyeHuss BbICOTbI BE co ctopoHoil AD. Torna
/DKFE = ZBKF = 90° — 55° = 35°.
ITo cBOIiCTBY BHEIIHETO yrIjla TPeyroJbHUKa,
ZADC = «DKE + ZKED = 35° + 90° = 125°.
Takum obOpazom, B oboux ciayvasx ZD=125°. Torna,
/A =2C =180°—«D =55°, /B=2D=125".
Omeem: 55°, 125°, 55°, 125°.
1.4. JlokaxuTe, 4TO CepeAMHBI CTOPOH BBIITYKJIOTO YeThIPEXYTOJIbHUKA SIBISIFOTCS
BepLIMHAMM TapajijiejiorpaMma.
Peuwienue. TlycTbcepenHaMu CTOPOH AB,
BC, CDwu DAyetbipexyronbauka ABCD 6ynyT
touku E, F, Ku L coorBeTcTBeHHO (puc. 4).
ITokaxem, TO 4yeTwhipexyroabHUK EFKL —
napamienorpamm. Otpe3ok EF — cpenHss
ymHust ABC, otpe3ok KL — cpeaHsist TMHUS
ACD. B TakoM ciydae 1o CBOMCTBY CpeaHei
JIMHUU TPeyroJbHUKA 1 1

EF||AC, KL|IAC, EF =7 AC, KL=7 AC.

Orcrona EF||KL v EF =LK. CnenosarenbHo, 10 NPU3HAKY MapauieorpaMmma

geTeipexyrodbHuk EFKL — mapamienorpamm.

1.5.B tpeyronbuuke ABC A =47°, ~C =83°. Haiinure TpeTuii BHyTpEHHUI
YIOJl 1 BC€ BHELIHME YIJIbl TPEYTOJbHUKA.

1.6.I1pamas, mapamienbpHast cropoHe AC tpeyroiabHuka ABC , mepecekaeT CTopo-
Hbl ABu BC B Toukax Fu FcoorBeTcTBeHHO. Haiinyre yriabl TpeyroabHUKa,
ecnmu ZBEF =65 u LEFC =135

1.7. buccekrpucsl TpeyroabHuka ABC nepecekarorcs B Touke |. Haiinure yribl
AIB, BICu CIA,eciu £Z4=80° u £B=70°.

1.8.0O11H 13 BHELIHUX YIJIOB paBHOOEIPEHHOIo TpeyrojbHuKa paBeH 70°. Haii-
JIUTE YIJIbl TPEYTOJbHUKA.

1.9.B tpeyronbHuke ABCnipoBeneHa ouccekrpuca AK. Halinute yribl Tpeyroib-
Huka, ecnu ZBAK=47"un ZAKC =103".

1.10*.Bricotnl TpeyroanHuka ABC nepecekaiorcss B Touke H. Haiinure yribl
AHB, BHCu CHA,ecim ZA =50°, ZB =60°

1.11.JokaxuTte, 4YTO CpeaHUE JUHUU TPEYroJbHUKA pa30UBaIOT €ro Ha YeThipe
pPaBHBIX TPEYTrOJIbHUKA.

1.12*. Ha nponomxenun meauanbl CD tpeyroabHuka ABC oTIOXeH paBHBIA
aTOoll MeamaHe oTpe3ok DE, a Ha mpomokeHUM MeauaHbl AF oTioXeH
paBHBI MeauaHe AF otpe3ok FH. Jlokaxure, yto Touku B, H, E nexar Ha

OJTHOU MPSIMOIA.
y/ 7 |
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1.13. B paBHOGeapernHoM TpeyroiabHuke ABC (AB=BC) npoBeaeHbl Ouc-

cexkTpuchl AN n CK.

a) lokaxurte, 4yto oTpe3ok KN mapajnieneH cropoHe AC.
0) lokaxuTte crnpaBeaauBocTb paBeHCTB AK=KN=NC.

1.14. Buccektpucsl yrimoB A u D npsimoyronbHuka ABCD nepecekaioTcst
B TOUKe, INpuHamiexaileii cropode BC. Haiinute muioinanb mpsimMo-
yrojibHuka, eciu AB = 4 cm.

Pewenue. Tlycth OuccekTpuchl yrioB A u D TiepeceKaloTcsl B TOUKE
E (puc. 5). Tak xak ZB=90°, ZBAE=45°, to ZAEB =180°—90°—

45° =45°.

To ectb ABE — TnpsIMOYroJibHbI PaBHOOEAPEHHBI TPEYroJAbHUK, B

KoropoM AB = BE =4 (cm).

AHAJIOTMYHO MOXKHO moka3ath, yTo EC = CD =4 (cm).
Torma BC = BE+ EC=8(cm) n Spcp=AB-BC=4 -8 =32 (cm?). Omeem: 32 cm?.
1.15. M3BecTHHBI TpHU yIJ1a YeThIpeXyrojbHUKa: 47°, 83° 1 120°. Haiigute yeTBepThIit

yTO.

(5)

B E

H 45

45°

1.16.CymMma nByX yIJIOB ITapajjiejiorpaMmMa paBHa
156°. Haiinute ero yribl.

1.17.¥Yron mexay AMaroHajassMy MpsIMOYTOJIbHUKA
paBeH 74°. HaiinuTe yrisl MexXXIy OJHOI U3 ero
JUaroHajieil 1 CTOpoHaMU MPSIMOYTOJbHUKA.

1.18.Pa3HocTh ABYX yIJ1OB paBHOOeApEeHHON
Tpaneuun paBHa 40°. Halinute ee yribl.

1.19.010uH 13 yrioB pomMba B TpU pasa OoJiblle

apyroro ero yria.Haiigure yrisl pomoa.

AN

1.20.buccexrpuca yrina A npssmoyroabHuka ABCD
pa3z0ouBaeT cTopoHy BC Ha OTpe3KU JJIMHOM
2 cmu 6 cm. Haiimure mepuMeTp psiMOyTOJTbHUKA.

1.21. TloctpoiiTe mapaieaorpaMM cO CTOPOHAMHU
3 cm 1 6 cm, €CTTU PACCTOSTHHE MEKITY OOJTBIITAMHE
CTOpPOHAMHU PABHO 2 CM.

J 1.22. Ha 6onbreit nuaronanu A C napaiesorpamMma

D

ABCD Bwiopansi Touku Pu K (puc. 6). Jlokaxure,
YTO YeTHIPEeXyTroidbHUK BKDP— npsmMoyroipHUK,
eciiu OP=0B=0K.

1.23*.Ha Oonbmieit quaronanu BD pomba ABCD
BbIOpanbl Touku P u K (puc.7). Jlokaxure, 4To0
yetbipexyroabHuk APCK — xBaapart, eciu
OA=0P=0K.

1.24*. Ha nuaronanu BD napamnenorpamma ABCD
BbIOpanbl Touku P u K (puc.7). Jlokaxute, 4T0
yeThipexyroiabHuk APCK — mapamienorpamm,
eciu BP=KD.




a TEOPEMA IMU®ATOPA 1 ET'O IPWJIOXEHUS

ITpuBenem 3 cnocoba mpeAcCTaBIAEHUS ITOU
3HAMEHUTOI TEOpPEeMbI U BCIIOMHUM €e.

a) caoeecnaa ¢hopmyaupoerxa: B IpsSIMOYroabHOM
TPEYroJIbHUKE KBaJIpaT TUIIOTEHY3bl paBeH CYMMeE
KBaJpaTOB KaTeTOB;

0) mamemamuueckasa popmyauposxa: Ilyctb B
tpeyronbHuke ABC. #C = 90°, AB=c¢, BC=a, AC=b
Torna, ¢* = a*> + b

8) Hazaaonoe uzobpaxcenue: (puc.l).

3adauu u 3adanus. S g

2.1.1To mpuBeaeHHBIM Ha pHC.2 YepTexkaM BOCCTAHOBUTE HECKOJIbKO JOKa3a-
TeJILCTB TeopeMbl Tudaropa.

@ a)

6) a b a b
a
a_ =
é b b
; a
b a a b

2.2. HaiinuTe HenM3BeCTHBIE HA OCHOBAHUM JaHHBIX PUC.3.

@ N

a)

5 cm

X cm

2X cm

3X cm




2.3. B tpeyronbuuke ABC cropona AB paBua 6 cm, yriael A u B pasusr 30° u 60°
cootBeTcTBeHHO. Haiinure mmomans Tpeyronsuuka ABC.

(_4) B Peuwenue. Haiimem yron C TpeyronbHuKa:
60° ZC =180~ (£A+2B) =180°—(60°+30°) =90°
o CrienoBaresnbHO, TpeyronsHuk ABC siBnsiercs

30° HPSIMOYTOJIbHBIM TPEYTOJIbHUKOM C THIIOTEHY30M1
A e C | AB, paBHoit 6 cu, u ymom A , paBabiM 30°. Tax

KaK B MPSIMOYTOJIbBHOM TPEYIOJIBbHUKE KaTeT, JIe)Ka-

M HanpoTHB yriia, pasaoro 30°, paBeH nosoBuHe runoteHyssl, 10 BC =3 cu  (puc.4).
Bocnonb3oBaBimck teopemoit Iludaropa, Haitnem karer AC:
AC2=AB?— BC2=62-32=27, AC =33 (cm).
Ternepp Haiinem IUIOLIAAL TPEYTOJbHUKA:

Sp= 3 AC-BC = 3 303 3= 23 (cw). Omsem: 283 cae.

( 1\
ij a) 0) 1 cem 8)

2 cm .

3 @y 5 cm
X cm y cm o
4 cm y e
1cem
2 cm

¢ X CM

~ J

2.4. Haiinute HeM3BEeCTHbIE HA OCHOBAaHUM JAHHBIX puc.S.

2.5. Haitaute BbICOTY, OMYILEHHYIO HA TUIIOTEHY3Y MPSIMOYTOJbHOIO TPEYIrOJib-
HuKa ¢ kKatetamu 15 cm u 20 cm.

2.6 ITocTpouB Ha pKc.6 COOTBETCTBYIOIINE OTPE3KH, HAWIUTE JJIMHY HEU3BECT-
HOro otpeska AB.
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2.7. Haiigure mioiaab MpsIMOYTOJIbHOTO TPEYroJbHMKAa Ha OCHOBAHWU JaHHBIX puc.7.

Pewenue. O603HaYNM depe3 X MEHBIIYIO CTOPOHY TpeyronbHuKa. [1o Teopeme [Indaropa:
X412 =13
)

L0 \ N




x*+ 144 = 169; x* =169 - 144 = 25;

x = +5. Tak Kak UIMHA ABIFETC MOJOXUTENb- | 7

HOW BeJIMYMHOMI, To x = 5 cu. Torma mniouagb
MPSIMOYTOJILHOTO TPEYroJbHUKA

S=ab=5-12=060 (cm?).  Omesem: 60 cm?.

Teopema. Ecau daa cmopon a, b u c

12

N\
mpeyz2oabHuKa evinoaneno ¢’ = a’> + b?, mo smom
p

mpey2oAbHUK A6AAeMCS NPAMOY20abHbIM.(puc. 8). _8J

2.8.Ha puc.9 c¢ HeKOTOpOil HETOUYHOCTHIO
M300paxkeHbI TPEYrOJIbHUKN. Kakne 3 Hux
SIBJISTFOTCS TIPSIMOYTOJIBHBIMI?

2.9. Ha puc.10 ¢ HeKOTOpoil HETOYHOCTbIO
M300paxkeHbI TPEYroJIbHUKN. Kakne n3 Hux

SIBJISTFOTCSI TIPSIMOYTOJIbHBIMU?

rﬁj a) 6 cm
4 cm > en /\

10 cm

168 ¢y >

22.4 cm

28 cm

8)
2cm 7 cm j ‘:
V12 em
2 cm 1 cm §
53?
Bem 12 m

2.10. Haiigyte Hem3BeCTHYIO ITIJIOIIAb, 1/1306pa—
>KeHHYI0 Ha puc.l1.

2.11. Inaronanu pomb6a Ha puc.12 paBHBI 6 cm
u 8 cm. Halinute ero ctopoHy.

2.12. CtopoHa paBHOCTOPOHHErO TPEyrojbHUKa
Ha puc.13 paBHa 6 cu. Haitnure ero BeICOTY.

2.13. Haiinute miepumeTrp urypnl, m300pakeH-
HOW Ha puc.l4.

2.14. Mcnonb3yd naHHbIe pyc.15, HaiIuTe HEU3-
BECTHYIO JIJTUHY.

2.15. Wicnionb3yst naHHbie puc. 16, Haitnure miiHy |

oTpe3ka AB.

2.16. [lepenHsisi rpaHb MajaTku, U300pakeHHOU Ha puc.l7, umeer (opmy
paBHOOEAPEHHOTO TpeyrojbHuKa. KMcnonb3ys njaHHbIE, HAlAUTE TI0IIAIb

OCHOBaHUM IMaJIaTKMU.

S40
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12.17. K ropogaM A U B XOTST MPOTSIHYTb 2JIEKTPO-

nposoja oT aaekTpoctaHuu P. (puc. 18) Ckojib-
KO TIPOBOJIOB MTOHAA00UTCS?

2.18. U3 Touku A otell BblexaJl HA BEJOCUIIEAE Ha

BOCTOK CO CKOPOCTBIO 16 KM/4, a ChIH BbIeXall
Ha 1or co ckopoctbio 20 km/u (puc.19). Kakoe
paccTosiHue MexXay HUMU OyaeT depe3 4 yaca?

2.19. /IBa xanurana, JIxxek n XyK, IMOTUILIJIA HA CBOMX

Kopabsix ot octpoBa IlstHuubl (puc.20). Ilep-
BBIi TJIBIBET Ha CEBEpP CO CKOPOCThIO 15 KM/4,
a BTOPOIf — Ha 3amal co CKOpOCThio 16 KM/u.
Kakoe paccrosiHue Mexay HUMU OyaeT udepes

2 yaca?




IMEPUMETP TEOMETPUUYECKOM ®UTYPHI U 3AJIAUN
HA ET'O BBIYNCJIIEHUE

Huxe Mbl paccMOTpUM pasivyHbIe 3aJaud Ha BBIUMCIIEHME MepuMeTpa u

TUIOIIAAY TUIOCKOM F€OMETPUYECKON (DUTYpPBHI.
p

~N

Keaopam IIpamoyzonvrnuk Tpeyz0nvnux
" P=4a E 1, P=2+2
S=a? S=ab
ui [ ui []
a a
Hapannenozpamm b Tpaneuusa Kpy2
I=2nr
S=ah h s S:a;bh S=nr?
- a
. J

3.1. Beruucaure nepuMeTp MHOTOYTOJbHUKOB, U300paxkeHHbIX Ha puc.l.

;1) a) 6) 7 wm 8) )
[ | L]
12 M 0,8 KM
3.9m B r
SO 2,3 ku
2) d) e)
X m 2X m
17,2 cm
(X-1) em (X+2) m
ac) 3) u)
+X kM
1+1) em
L (5y—5) cm g )

3.2.Bbruncaure nepumeTp (IJIMHY rpaHUIIbI) TeOMETPUIECKUX (PUTYp, U300pa-
>KeHHBIX Ha puc.2.

2) a) 6)
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3.3. MOXHO JI1 OKPYKUTh TIPOBOJIOKOM JIMHOM 32 M LIBETHUKM, N300pakeHHbIE
Ha puc.3?

3.4. Ha puc.4 n3obpaxeH IuiaH KOMHAaTbl. BHYTpeHHIOIO 4acThb HEOOXOAMMO
MOKpAacCUTh B OeJiblii, a BHEIIHIOI — B 3ejJeHblid uBeT. 1. Halinute aiuHy
HEU3BECTHOIO0 OTpe3Ka, 0003HAYEHHOI0 Ha pUcyHKe. 2. HalinuTte mioiwanb
YacTU, OKpallleHHOW B 3ejieHblid uBeT. 3. HaiiguTe moliaab 4yacTu, oKpa-
LLIEHHOI B O€JIblii LIBET.

3.5. lmameTp BeJOCHMIIETHOTO Kojeca paBeH 64 cm (puc.5). Ampad mpoexan Ha
Beaocunene paccrogHue 100 M. CKoIbKO MOJHBIX 000POTOB MPOAEIAET Kax-
noe Koseco Benocunena? (YkaszaHue: IJIMHA OKPYXHOCTH BBIYMCISETCS IO

dbopmyae C=2nr)

e
F{M_Ll—\ / ] / - f
<—10M—> <—10M—> <« 10m —» 4710M—>
;4J )
Ix cm
xcm oL 4.4 cm
8,8
|x cMm
10,4 cm

N\ J
3.7. Haanuch Ha MOBEPXHOCTM aBTOMOOMJIBHOM IIMHBI O3HAYaeT OIpele-
JIeHHbIe pa3mephl (puc.6.a). Hanpumep, B 3anucu 195/55 R16 yucmo 195
O3HayaeT IMPUHY IIMHBI B Mm: Bropoe umciao 55 o3HauaeT MpoOLEHTHOE
OTHOIIIEHNE BBLICOTHI MpOoGWIsa LIMHBI K ee IupuHe. B HameM ciydae
195 - 55%=107mm=10,7cm. 3anucy R16 o3HauaeT njuHY BHYTPEHHErO AMa-
MeTpa B moiimax. Eciu cumrath, uto 1 mioiiM ripuMepHO paBeH 2,54 cm, TO
B HallleM cJlydyae BHYTPEHHUI auaMeTp paBeH 16 - 2,54 = 40,64 cm.

Ha mune aBromoOuns Hekcust Mmogudukanuu PaBoH mpucyTcTBYeT
Haanuch 175/60 R15. Haiigure mmpuHy, BbICOTY Mpoduisi, BHYTPEHHUI
I[I/IaMeTp U BBICOTY (T.€. BHEIIHUI AUAMETP) LIMHBI.

—_ N
Q a)  evicoma % ouamemp \ 0)
i (Orotim) W
uamemp
y
a ysbicoma
WUPUHQ [a—>>] npoguas

3.8. BI)I‘II/ICJ'II/ITe NepuMeTp cTaguoHa IJis aMepuKaHcKoro ¢yrodosna, m3obpa-

>KEHHOTO Ha puc. 7.
3.9. HaiiguTe momanb 3eMeJIbHOIO yyacTKa, U300pakeHHOro Ha puc.§.

|14\ N
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2,5 m X
15,25 m
49 m %90 on
1,4 M
1
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3.10. Haiingute nuowanu Guryp, u300pakeHHbIX Ha puc. 9.
p
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3.11. IIpaxktuueckoe 3amaHue. (qo)la 5)
Ilepepucyiite purypsi, npuse-
neHHble Ha puc.10, B TeTpaab /
B KJIeTKy. Kakue Metoabl st \ / /
HaxXoXIeHUsI MX Iuiolaaei \

BbI nipeajioxuTe? Kak MOXHO
MPUOIU3UTETBLHO OINPEIEIUTD
IUIOLIAAb, MCIOJIb3YSl KIIETKU )
B Ballei TeTpaau’? /

3.12. Ha puc.11 npuBeneHa Kap- >
Ta AHTapkTuabl. Mcrnoab3ys
MaciITad W BBIMOJHUB BCIIO-

S
\
/

/

MoraTebHble TMOCTPOeHUS, [(11). )
onpeaesiuTe MpUuOIUKEHHO
IJIOIIAAb KOHTUHEHTA.

3.13. B pesyabrate aBapuum Ha
HedTeHaJIMBHOM TaHKepe Ha

i _ T'opa Mensuc
MOPCKOI MOBEPXHOCTU 00pa Oscazait momioc

30BaJIOCh OTPOMHOE HEe(PTSIHOE
nsaATHO (puc.12). Wcnonb3ys
MacmTad M BBHITTOJHUB BCIIO-
MoOTaTeJbHble MU3MEPEeHMUsI,
onpeaeiuTe MpPUOIMKEHHO
iomanab He(PTIHOTO TMST-
Ha.

3.14. Oropon nMeeT KBaJIpaTHYIO
dopmy ¢ nepumeTpoMm 48 m.
OH pasgeneH Ha 8 paBHBIX
MPSIMOYTOJIBHBIX YY4aCTKOB.
Haiinute a) ctopoHsl, 0) 110-
1Iaab TIPSIMOYTOJIBHBIX Y4acT-
KOB. Ha CKOJIbKO TIpOLIEHTOB
MJaoIIaAb MPSIMOYTOJIbHBIX
YY4aCTKOB MEHbIIIE TIIOIIAIN
oropopa?

3.15. Oropon umeet hopMmy IIpsi-
MOYTOJIbHUKA TepUuMeTpa
20 m. InmHa Gonbliie IMPUHBI
B 1,5 paza. Oropon noaenuiu
Ha MaJjble ydyacTku. Haiigure
U3MEpPEeHMs y4acTKa HauOoIb-
LUEH TUIOLLAAM, €CJIM YYaCTKU
umerT ¢GopMy a) KBaapara, 1 cn:=10 ku
6) TPSIMOYTOJbHUKA. == -

0 200 400 600 800 . i !
\S Y,
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IIATHO




3JD-TEOMETPUA — IITAHUMETPUYECKHUE 3ATAYN
B [IPOCTPAHCTBEHHLIX ®UT'YPAX

Kak u3zBecTHO, mjaockue ¢GUrypbl U3y4daroTCsl pas3iejioM IreoMeTpuu,
Ha3bIBa€MbIM TUIAaHUMETpHE. B cBOlo ouepenb, MPOCTPAHCTBEHHbBIE (DUTYPBI
MU3Y4aloTCsl pas3aeioM T'eOMETPUM, Ha3bIBaeMbIM cTepeoMeTpueil. K mpumepy,
MPSIMOYTOJILHUK - TIJIOCKas (purypa, KoTopass UMeeT JIBa UBMEPEHUS - BbICOTY
u wmpuny. [apamtenenunen - mpocTpaHCTBEHHAs (Gurypa, MMerolasi BbICOTY,
LIIMPUHY W JUIMHY, TO €CTb TPU U3MepeHUus. Bbl moaydyuiu npencTaBieHUE O
MPOCTPAHCTBEHHBIX TeJax B 00Jiee paHHUX Kjaccax.

B 10-11-x kymaccax Bbl 0oJiee LIMPE U CUCTEMATHUUYECKU U3YUYUTE KYpC
crepeoMeTpuM. TeM He MeHee, CYLIECTBYET psii CTEpeOMETPUYECKUX 3anad,
KOTOPBIE MOXHO PELIMUTH C TTOMOIIBIO UIaHUMeTpur. Hrke Mbl TpuBeaeM Takue
3D - reomerpuueckue 3amaum (3 dimension — 3 -MepHbIif). JlaBaiiTe mooavxe
MO3HAKOMUMCS C OCHOBHBIMU TOHSTUSIMA O TTPOCTPAHCTBEHHBIX TEJaX.

OrpaHuyeHHasl 4acTb IPOCTPAHCTBA HA3BIBAETCS NPOCHPAHCINBEHHBIM MeN0M.
0

%)

.
I'paHuia MpoOCTpaHCTBEHHOTO TeJla HAa3bIBAeTCs ee nosepxHocmbio. Hampumep,
ITOBEPXHOCTh Ky0a COCTOMT M3 6 KBaapaTOB, a MIOBEPXHOCTh 11apa — U3 chephl.
Pe6pa xy6a u nupamuasbl (puc.1), o6pazoBaHbl NEPECEUCHUEM TIIOCKOCTEA.
[Tpu nepecevyeHnu pedep Kyda v MUpaMuIbl 00Pa3yTCsl TOUYKU — UX BEPLUIUHBI.
Cdepa 1 nI0CKOCTh MEePEeCceKatoTCsl M0 OKPYKHOCTU.
Teno, orpaHMYeHHOE TMJIOCKUMU MHOTOYTOJbHUKAMMU, Ha3bIBaeTCS
mHoeoeparHukom. T110CKrue MHOTOYTOJIbHUKY SIBSIFOTCS 2panamu MHO202PAHHUKA,
BEPIIMHBI MHOTOYTOJIbHUKOB — GepUIUHAMU MHOCOSPAHHUKA,  CTOPOHBI — pedpamu

mHoeoepanruka. OTpe30K, COeIUHSIIONINI BEPIIMHBI, He TIPUHAIJIeXalle OTHOM
N
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I'paHM, HA3bIBACTCA duazoHaNb0 MHOT OI'paHHMKaA.
MHOFOFpaHHI/IK, JABC I'PaHU KOTOPOT'O ABJIAIOTCA PABHbBIMU MHOI'OYT'OJIbHMKAMM,
JICKAIIMMU B ITapaUICJIbHBIX IINIOCKOCTAX, 4 OCTAJIbHbLIC I'paHU — IIapaJlJIC]IO-




rpaMMaMy, MMEIOLIMMU OOIIME CTOPOHBI C BTUMM MHOTOYTOJbHUKAMU
Ha3bIBACTCS 1pu3MoL. DT TTapajieJIOTpaMMbl Ha3bIBAIOTCS OOKOBBIMY TPAHSIMU
MPU3Mbl, a OCTaBIIMECS JBAa MHOTOYIOJIbHUKA Ha3bIBAIOTCS €€ OCHOBAHUSIMIL.
MHOroyrojabHuK JieXalluii B OCHOBAaHWU OIPEEsSIeT Ha3BaHUE MPU3MBIL:
mpey2onbHas, Yemulpexy2oabasn;, U T.O., N -y204bHas TIPU3Ma.

[Tupamuda — MHOTOTpaHHMK, OJHA U3 I'PaHE KOTOPOro (OCHOBAHUE) —
MPOU3BOJIbHBLIA MHOTOYTOJILHUK, a OCTaJibHble TpaHU (OOKOBbIE TpaHU) — Tpe-
YTOJbHUKU, UMEIOIIKME 001yto BepinHy. Ha puc.4 nzobpaxeHa nsaTuyroiabHas
nmupamuna. I[lgtuyronbHuk ABCDE — OCHOBaHWE MUPAMUIbI, TPEYTOJbHUKU
ATB, BTC, CTD, DTE, ETA — ero 6okoBble rpaHu, 1 — BepllrHa.

4.1 Ha puc.5.a n3o6paxkeH rapax. Ha puc. 5.6 mokasaH BUI rapaxa ¢ pa3HbIX
HanpasjieHU#. JIullb OJUH 13 HUX COOTBETCTBYET 3aJaHHOMY Tapaxy. Kakoii?

4.2. Ha puc.6.a- u 6.6 mokazaH BUJ 31aHUS ¢ pa3HbIX HanpaBieHuil. Ha puc.6.6
MoKa3aH BUJ CBEPXY U OTMEUEHO HEeCKOJIbKO ToueK. C KaKoil TOYKM MOXHO
YBUIECTh M300paxxeHus 1) Ha puc.6.a; Ha puc.6.6?

@ a) 0)

C

(&

6]

0)

Y N .

-

4.3. Umeercs 12 mectTuMeTpoBbIX TpyO (puc.
7.a). 13 HUX HEOOXOAMMO COCTABUTh KapKac
rapaxa B popMe nNpsIMOYTOJbHOTO Mapajlie-
nenunena 3,5 ¥ B IMpUHy, 5,4 M B JUIMHY
u 2,5 m B BbicoTy (puc.7.6). TpyObl cHauana
pa3pe3aroT Ha KYCKM HEOOXOAMMOM IJIMHBI,
a 3areM cBapuBatoT. CKOJBKO TpyO TMOHa- 2,5
MOOUTCH MpU ONTUMAJIbHOM cHoco0e pas-

pe3anus? CKoIbKO TpyO MOMIYT HA OTXOIbI? 5.4 3,5

4.4. Tlaccaxupbl HEKOTOPBIX aBUAKOMITAHUM
MMEIOT IPaBO MPOHOCUTh Ha OOPT YyeMoaaH ﬁj
C IMaroHajblo JUIMHOU He Oojiee 56 cm. Ha
puc.8 n300paxeH yeMoaaH B GopMe MpSIMOY- Bem N
TOJIbHOTO TapaJijieieNnIeia ¢ U3BMEePEHUSIMU B 30 enm
40 cm x 30 cm x 25 cm. MOXHO JIM TPOHECTH | [y 20 cn C
Takoi yeMomaH? ~ J

40
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d?= a%+ b+ c?
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Pewenue: CHavana Haiaem naumHy oTtpe3ka BC
B ocHoBaHUM yemopaHa. ITo Teopeme Iluda-
ropa: BC?* = 40%+ 302 Tpeyroapnux ABC —
npsmoyroiabHelii. Eime pa3 Bocmoab3yemcs
teopemoii [ludaropa u Haiimem AuaroHanib
yeMoJaHa: .

AC?*= AB* + BC?,
AC? =252+ 402+ 302 =3125. AC~ 55,9 cm.
Omeem: MoxHo, Tak kKax AC < 56 cnu.

M3 peleHust 3Toit 3amauu claeAyeT clieaylollee 3aMmedaTesibHOoe CBOMCTBO,
Ha3bIBa€MOE€ TakxKe MPOCTPAaHCTBEHHBIM aHajorom teopembl Iludaropa. Ilo-
npoOyiiTe J0Ka3aTh €ro CaMOCTOSITEIbHO (puc.9).

Iia Teopema. Keadpam duazonaau npamoy2046H020 napaaiieienuneoa pagen cymme

Keadpamoe e20 uzmepenuil (04uHbl, WUPUHDL U BbICOMDL).

(10)
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4.5.Tupamuna, nzodpaxeHHass Ha puc.10,
nMmeeT BbicoTy 40 M, a OCHOBaHHUE SIB-
JISIeTCS  KBaapaToM co cTopoHoi 50 m.
Haiignute 60K0BOE pedpo NMUpaMUIBLI.

4.6.CKoIbKO MaTepuy TIOHAIO0UTCS [IJIST TOTO,
YTOOBI CLIUTh MAJATKY B (pOpMe MPU3MBbI

(puc.11).

4.7. U3 nucra O0ymaru B ¢opMe KBajgparta
CO CTOPOHOM 8 cm IyTeM IleperuOaHuii
u3rotoBuau nupamuny (puc.12). Haiiaure
00beM NUpPaAMUIbI.

4.8.Kak 3amoiHUTh HAMOJOBUHY COCYI B
(hopMe TTPSIMOYTOJIBLHOTO MTapaJuiesieruIieaa
HE MCMOJb3ysl HUKAKUX WU3MEPEHUU U
BbluuciaeHuii? Ilyctb aTOT cocyn umeet
4 cm B IMPUHY, JJIMHA OOJIbIIE BHICOTHI
Ha 0,5 cm, a 37,7% niavHbBI paBHa BBICOTE.
Yemy paBeH ero oonem?

4.9. HeoOGxonnmMo noyIoKUTh KHUTU OAMHAKOTO
pa3mepa B KOpoOKy (puc.13). CkoJbKO
KHUT TTIOMECTUTCSI B KOPOOKY?

4.10.B nBa akBapuyma HaiauTa Boja,
ypoBeHb KoTopoii Ha 10 cmM HuUXKe
BBICOTBHI akBapuymoB (puc.14). B kakom
U3 aKBapuyMOB BOJbI OOJiblIe?




\
4.11. CKOJBbKO MaKETOB COKa MOMECTUTCSI B KOpOoOKY (puc.15)?

4.12. JIuTpoBbIii TTAKET cOKa UMeeT (popMy MPSIMOYTOJbHOIO TapaJjesenunena
(puc.16). CKonbKO KapTOHA yiIeT Ha OAHY YITaKOBKY?

17 em

6 cm

N o A\ oM

60 cm

A\ J \_ J

4.13. Ha ¢oTorpacduu BuaeH XUI0# 10M, Y KOTOPOTO KphIllla UMeeT (hopMy Nupa-
muabl (puc.17a). Huxe uzobpaxeHa caenaHHas yyauuMcs MaTeMaTuyeckas
MOJIeJIb KPBIIIKM J0Ma M yKa3aHbl IJUHBI HEKOTOPBIX OTPe3KOB(puc.17a).
Ha nanHoit momenu mon y uepnaka noma — kBajgpat ABCD. banku, Ha KOToO-
pBIe OTMPAETCs KpbIllia, SIBJSIOTCS CTOPOHAMU OETOHHOTO 0J10KAa, MMEKLIETO
dbopmy npsimoyroabHoro nmapanenenunega FEFGHKLMN. E — cepeauna
peopa AT, F — cepeaguna BT, G — cepeauna CT, H — cepeauna DT.
Bce pebpa nmupamuansl paBHb 12 m.

1. Boluncnute miaowanpb nojaa yeppaka — kaapata ABCD.
2. Haiigute anauny otpe3ka EF — cTopoHbl 0€TOHHOTO 0J0Ka.




4.14*. Boriuucaute o0beM M300pakeHHbBIX Ha puc.l8 KycKoB nepeBa.

(18) o 6 . Sc

2,5 0.
IM ’BQ‘
5 om 3 om

6 om

.
4.15. Ha puc.19 nzobpaxeH IbeaecTas rmoyeTa Ha CIIOpTUBHOM apeHe. Mcnonb3ys
JNaHHbIe, HAAUTE ero 00beM (Bce ABYTPaHHBIE YIJIbl PaBHBI).
N\

( 1\
19) L 20 ¢ c
1 m 4
04 m| i 0,6 n i~ 5
1,5 M SR 2 B1 .
g 1
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4.16. B mpsimoyrossHOM Tapajuiesienuiieie, Mm300paxkeHHOM Ha pucyHke 20, 1me-
pumetp rpanu AA, D D pasen 20 cm, rpanb ABCD — kBaapar ¢ IEpUMETPOM
16 cm. Haiinure a) nnuny nomanoit ABCC D A, ; 6) mepuMmeTp U IIoIIALb
rpanu DD C,C; B) 00beM Mapajuiesienuiesa.

22] >
' - \

A J
@ ~ 4.17. OcHoBaHuMe MPSIMOU MPU3MBbI, U300pakeHHOM Ha
‘ puc.21 — paBHOOeapeHHas Tpaneuusi. OcHOBaHUS

Tpaneuuu 12 ¢u 1 6 cm, ONUH U3 YIJIOB MPU OCHO-
BaHumu paseH 60°. ITycTh OoJibllIasi TpaHb IPU3MBI
— kBaapat. Haiingure nioianb mNoJHONM MOBEPXHOCTU

13 MIPU3MBI.
4.18. Ha puc.22 uzo0paxeHbl pu3Ma u eé pa3BépTka. boJb-

masi rpaHb NMpuU3Mbl — KBaapaT. Haiinute miuomanb

00KOBOI1 TTOBEPXHOCTH TPU3MBHI.

4.19. IlnockocTh, mapajuieibHas OCHOBAHUIO TPAaBUJIBHON YEThIPEXYTOJbHOM
MPU3MbI, OTCEKAET OT Hee yceueHHYo nupamuay (puc.23). CTOpOHBI OCHO-
BaHUI yceyeHHOU nupamuabl paBHbl 20 cmu 1 10 cm, O0KOBOe pedpo paBHO
13 cm. Hailigure miomanab ee MoJIHOW MOBEPXHOCTH.

22N




4.20. Ucnonb3ys gaHHbIe puc.24-26 1 BcioMorarteJibHbIE TIOCTPOSHUS, HalianuTe
HEU3BECTHbIE BEJIMYMHBI.

‘ N (G N
24 a) 6) 25) 2 0)
6 6 6 10 cm 10 cm
6 10 cm X 10 cm
4
4 g 4 cm
\ J o 8 cm 8 en 8 cm Y,
6) 6
A W2 A 6 6
242
1 22 2\2

J

4.21. Wcnonb3ysd maHHble puc.27, HaAWOUTE MOJHYIO IMOBEPXHOCTh U OO0BEM

MHOTI'OIrpaHHHMKaA.
[27) 6 )
a) et 6) 219 cu
4o ¥
CM_1 20 cm
10 cm S
6 2) 10 cu o
5cm B @
4 cm 4
6 cm 6 cm X
3on 75 cm
N\ J

Teomempusa u obpabomka depesa.

Otell U ChIH XOTIT M3rOTOBUTh OKOHHYIO
pamMy u3 peek miMHo 2 m 20 cm, LLMPUHON
12 cm v TONMIUHOM 2 cm.

1. CocraBbTe I1aH padOTHI.

2. Kak MOXHO MpoBepUThb, UTO pama Mpsi-
MOYTOJIbHOU (DOPMBI, €CJIU €CTh

a) TpeyroJjibHasi JIMHEMKa;

0) pyjieTka.

3. CKOJIbKO peeK HYXXKHO, YTOObI U3TOTOBUTH
4 pambl (puc.28)?




Eie oauH BaxkHBIN KJIacC MPOCTPAHCTBEHHBIX (pUryp oOpasyloT Teia Bpa-
IIEHMSI.

[[ununop — reoMeTpuUecKoe Tesio, oopazyeMoe BpallleHUeM MPSIMOYTOJIbHUKA
BOKpPYI' OIHOM M3 ero ctopoH. Ha puc.29 mu3o0paxeHbl 3JIEMEHTHl LIWJIUHIpPA:
OCHOBAHUSL, 00Pa3yOWAs, 0Cb U 60K08AsT NOBEPXHOCHIb.

I'eoMeTpuyeckoe Tesno, 06pazyeMoe BpallleHUeM MPSIMOYTOJIbHOTO TPEYTroJib-
HMKa BOKPYT KaTeTa HasbiBaeTcs xoxycom. Ha puc.30 mzobOpaxkeHbl BepllMHA,
OCHOBaHUe, 00pa3ylolliasi, oCb 1 OOKOBasl MTOBEPXHOCTbD.

l'eoMeTpuueckoe Teno, obpasyeMoe BpallleHMEeM Kpyra BOKPYT AuMaMmeTpa
HasbIBaeTcs wapom (puc.31).

N (- N N
30 31
OCHOBaHUue \—J S/ eepuiura \_J

j“é

L]

-
v
L]
L}
(1
.
i
‘
s

w/
h : =
1] " ¥ ]
) ‘
' i '
[ ok '
' 1 Q) v | obpaszyowasn
L) IQ: i p y u’l
R
[ ' : 1
§o-k-r-~nclll
- i i "~ ] boxosas
]
1 » :
1

1]
no6epxXHOCmb K '3 OCHOBAHUe

J

N\l J

[ToBepxHOCTb, 0Opa3yemasi BpallleHUEM OKPYXXHOCTHU BOKPYT AUameTpa, Ha-
3bIBAETCs chepoll.

SIcHO, 4TO MOBEPXHOCTh HIapa ecTh cdepa. PaccTossHMe OT MPOM3BOJBLHOM
TOYKHU chepbl 10 €ro LeHTpa ompeaesseT paguyc chepsl.

@opMyJibl IS TI01AAM OOKOBOM M MOJTHOM MOBEPXHOCTHU TeJl BpalllCHMSI:

.--"3'.:5'“. X f
L
g ; P
f r
N J
Hunuuap Konyc Ilap
S..=2 nrh S = nrl S =4 nr?
S NOJH. = 2 S ocu.+ S 601(.: S NOJH. = S ocn,+ S 60K.:
=2 nr+ 2 nrh = nrz+ nrl
3aoaua 1 3aoaua 2 3aoaua 3
h=5 cm, r=6 cm, r=5cm, [=12 cm, r=8 cm,
S, =2nrh= S, = nri+nrl = S=4dnqr=
~2-3,1456=565(cn?). ~3,1452+3,14512= ~4-3,14.8*=

_ 2
267 (on), 803,84 (cx?).




Hwuxe Mbl paccMOTpuUM 3aaum Ha Tejia BpallleHUsl, pelllaeMble TTPU MOMOILLIU
TUTAHUMETPUU.
4.22. CyMMa pacCTosiHUIA OT LIeHTpa cdepbl 10 4 ToueK Ha IMOBEPXHOCTU paBHA
24 cm. Haiigute nuameTp cephl.

4.23.

Kpyxxka Ampaga umeet Bbicoty 90 mm, nuamerp 73 mm (puc 32). Haii-

JMTe MUHUMAJIBHYIO JJTMHY JIOXKKU ISl TIepeMellnBaHusl Kode uin caxapa
TaKylo, 4ToObl Alipacd He 00XKercsl.

Peuwenue: Ecnu Mbl OpeanoJaoXkKmumM, 4To JJIMHA JIOKKH TaKad K€, KaK Ha

pucyHke 32 paBHa /, To cornacHo teopeme Iludaropa:

1?2 =732+ 902 = 13429. Orcroma [ = 115,9 mm.
Omeem: JnAHA JTJOXKM TOJKHA OBITH He MeHee 116 mm.

‘— 73y —!
AN AN J

4.27.

Hcnonbayst puc.33, HaliguTe paauMyc OCHOBaHMSI KOHYCa C MOPOXEHBIM.
Haiitn o6bem.

Ha puc.34 uzobpaxeH IllexcriupoBckuii teatp "[nodyc" B JloHmoHe.
Onpenenvure paccTosSsHME OT aKTepa, HAXOMSIIErocss BHU3Y Tearpa, A0
BEPXHEW 3PUTEIBCKOU JIOXKU.

Ha puc.35 nzobpaxeHn cocya HUIMHAPUYECKON
¢opmbl. Bricota ero cocraBaser 12 cm, @ )
a muMpuHa - 8 cm. B ieHTpe OCHOBaHUS €CTh
OTBEPCTUE TSI TPYOOUKM TSI TIMTHSI.
Kakosa mnuHa Tpy6ouku? JIimHa BUAMMOMN
4YacTu TPYOOUYKHM COCTABJISIET 2 CM.

Menanblit KoHyc BbicoToli 30 cm pacruiaBiieH,
a U3 MOJYYEHHOU Meau OTIUT LMIMHID.
ITycTh ocHOBaHUS KOHyca M IMJIMHApa
OonIMHAaKOBBI. HaliguTe BBHICOTY LMJIMHIpA.

P23




a‘ PEKOMEHJAIIUHA ITO BBIITOJITHEHUIO ITPOEKTHbBIX
PABOT

[To TeMe MpOEKTHOI pabOTHI YUEHUKM MOTYT pabOTaTh OTAEIbHO WK B
rpynnax 1o 3-4 4yenoBeka. IlpoexkT 3akaHUYMBaeTCsl 3alUUMTON (HEOObIIOKI
KoH(epeHLInel) B KoHIle yueOHoro roga. [IpoekTHas paboTa MOXeT BKJIIOUaTh
caeaylolue yuyeOHble MEpPOIPUATUS: TIJIJAaHMPOBAHNUE MCCIIEIOBATEeIbCKON JIes -
TEJBHOCTH, paclpeeeHre 3a1a4, IOCTaHOBKA 00pa30BaTe/IbHbIX LIeJIei, TIOUCK
HeoOXoauMoi MHGOPMAIlUU, MOMCK pelIeHUs] MPOOJEMHBIX BOIIPOCOB, BHIOOD
JIYYILIMX M3 HUX U UX 000CHOBaHUE, MPOBEACHUE OMPOCOB MJIM DKCIIEPUMEHTA,
MOArOTOBKA OTYeTa O pe3yabTaTaX MPOeKTa, aHAJIM3 U OLIEHKA AesITeJIbHOCTH,
MOJATOTOBKA M 3allMTa MPOEKTHBIX PadoT.

B TeueHue roga yyeHUKM IPOBOASIT CAMOCTOSITEJIBHBIC MCCIICAOBAHUS I10
MPOEKTHOI pabore.

TemaTuka mpoeKkTa MOXeT OBbITh MPAKTUYECKOM, TEOPETUUYECKOM U MCClie-
JoBartesibcKoil. Ha nmpakTuke 3HaHUS ¥ HABBIKM T€OMETPUM MCITOJb3YIOTCS ISt
peleHus mpobieM B XKM3HEHHBIX CUTyalMsIX. B TeopeTHueckoM IpoeKTe Mpe/-
MEeT T€OMETPUU M3ydaeTcsl IoAPOOHO.
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B uccienoBaTenbCKoM MpoeKTe MPOBOAUTCS HEOOJbIIOE HAYYHOE UCCIIE-
JIOBAaHUE IO PEILUICHUIO HECTAHAAPTHOM Ie€OMETPUUECKOM 3adauM.

[Tpumep MpakTUUYECKOTo MPOEKTa.

Hasznauenue npoekra. CTeHbI ABOpa, U300pakeHHbIC Ha puc.36, TOJKHBI
ObITh OoKpaueHbl. Co3gaiiTe Hanboee SKOHOMUYHBIN (IEIIeBbIi1) MPOEKT IJIst
pelleHrsl 3TOM 3aJayM Ha OCHOBE ILJIaHA CTPOMTEIbCTBA JoMa (TpujlaraeTcs K
3ajaye).

B xone mpoexkra ydeHUKH CaMOCTOSITEIbHO M3ydyaroT IuiaH aoma. Ornpene-
JISIOT 3aJjauyM, IVIAHUPYIOT U pacIipelesisiioT 3aaa4nd Mexay coooii. BHauane oHu
OIpeNesISIIOT MTOBEPXHOCTh, KOTOpasi OyeT okpaliueHa. CTaBUTCSI BOITPOC, CKOJIbKO
KpacKu AOJDKHO OBITh MCIOJIb30BaHO. [IpoBomsiTcsi pacuersl Uil HECKOJIbKUX
BUIOB Kpacku. OmnpenenseTcss 1 000CHOBBIBAETCSI BbIOOP KpacKu, MCXOIs M3
KPUTEPUEB ONTUMAJIBLHOCTU. 11 BBIOpAHHOW KpPACKW MPOBOASTCS PaCUEThI,
MOJTOTABJIMBAETCS MPOEKT U MPE3EHTALIMS TTPOEKTA.

[Tpumeuanue: Ha pUCYHKE TUIAH AOMA LIEJIUKOM HE MPUBEIEH.
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B pe3yibTaTe mM3ydeHHs 3TOil IJIaBbl Bbl MpHOOpeTETE CIEAYIONHE 3HAHHS
1 NPAKTHYECKHE HABBIKH:

Jnanua:
3Hamb onpedenerue u 0003HaueHue nododus gueyp,;
3HAMb NPUBHAKU NOOOOUS MPEY20NbHUKO8;

3HAMb NOHAMUE coMomemuu.

Hpatcmuuecxue HaeébvlKuU:

Haxodumpo coomeemcmeyrnoujue 31emMeHmbl ()ny no000HbIX mpeyeoabHUK06,

NpUMeHImMb NPU3HAKU n0000Us MpeyeoabHUK08 NpU peueHul 3a0a4 Ha
dokazamenbcmeo U ebluUCACHUE,

NPpUMEHAA eOMOmemuro, Cmpoumsas nodoOHble MHO20Y20AbHUKU.




n\ HOIOBME MHOTOYTOJbHUKORB

) B ioBcenHeBHOM XM3HM Hapsily ¢ PaBHBIMU
(burypamMmu Mbl 4acTo CTaJIKMBaeMcsi ¢ (Urypamu,
UMEIOIMMHU ONMHAKOBYIO (DOPMY, HO pa3TMyHbIe
pasmepsl. [Ipy u3yyeHun vctopuu U reorpaduu
MBbl TIOJIb3YEMCSI KapTaMU, BBIMOJHEHHBIMU
B pa3juyHbIX Macmrabax. KapTtel Hamei
pecny0IvKK, MPUKPETIEHHbIE K 10CKE, W KapThl
B YU€OHMKE XOTSI M MMEIOT Pa3IUyHbIe pa3Mephl,
HO OHM 00/1a1a10T OJMHAKOBOI (HOPMOIA.

Taxkxe, ogHa ¥ Ta Xe (POTOIUIEHKA CIYXUT
OCHOBOI4 1S eyaT (POTOCHUMKOB PA3TUYHOTO
pazMmepa. XoTd MX pa3Mepbl Pa3InyHbl, Ha HUX
1300paxkeHo OIHO U To Xxe (puc. 1).

Ynpasxcnenue. Ha puc.2 n300paxeHbl YeTbIpe
pomba. I3 HUX TOJBKO POMOBI 8) U 2) UMEIOT
oJMHaKoByl0 (hopmy. UeM Xe OHM OTIMYAIOTCS
OT OCTaJIbHbIX poMOOB? [laBaiiTe ompeneauM 31O
BMeCTe.

1. U3 pucyHka BugHo, 4to AD=3,
A,D,=2. Tak xaK Bce CTOPOHbI poM0Oa paBHHBI,
TO,

AB _ BC _CD _ AD _3
B c AB "~ BC CD, AD, 2

B, C
8 5 ? 5 B aToM ciyyae roBopsT, UTO cxodcmeeHHbie
Al DI

A D CMopoHbl pomb08 NPONOPUUOHAAbHBL.

2.Bpom0axABCDwu A\B,C\D, LA=/2A,=45", ZB=/B/=135", £LC=2£C,=45",
/D=/D=135".

Takum 00pa3oM, MPUUMHA CXOXECTHU TUX POMOOB 3aKIIOYAETCS, MO- BUAMMOMY, B
TOM, YTO KX COOTBETCTBYIOLIME YIJIbl PABHbI, @ CXOACTBEHHbBIE CTOPOHBI MTPOMOPIIMOHATIBHBI.
[ToHsiTe momoOMs MPOU3BONBHBIX MHOTOYTOJILHUKOB BBOAUTCSI AHAJIOTUYHO.

[Tyctb nanbl 1Ba MHOroyronbHuka (nsgruyroabiuka) ABCDE w A, B,C, D, E,, npuyem
COOTBETCTBYIOILME YINIbl paBHbl: ZA = LA, LB =4B,, £C =£C,, £D =4£D,,
/E =/F, Torpa ctoponsl AB u A/B,, BCu B,C,, CDun CD,, DE n DFE,
EA v E\A, Ha3bIBAOTCS cX00CmMEeHHbIMU CMOPOHAMU TaHHBIX MHOTOYTOJIbHUKOB.

IE Onpedenenue. JIBa MHOTOYTOJIbHUKA HA3BIBAIOTCA 10000HbMU, €CIA UX YIIIBI
COOTBETCTBEHHO PaBHBI M CTOPOHBI OJHOTO MHOTOYTOJbHWKA TPOMOPLMOHATBHBI

CXOJCTBEHHBIM CTOPOHAM JIpyroro (puc.3).




HOI[O6I/IG MHOTOYT'OJIbHUKOB 0003Ha4yaeTcs 3HaKOM QD

2] Coomeemcmeywujue yenvl pagHbl C, D, )
4’4A=4Al, /B=/B,, 21C=/0C,, C D
/D=/D,, /E=/FE
Foo Fl g 1 g E Bl 1
A8 _ B.C, _CD _ DiE _EA4 —k
AB BC CD DE EA /
L %xoacmeeﬁnbte CMOPOHbL NPONOPUUOHANbHDL /0 )
e 1\
Yucno k, paBHOE OTHOLIEHWIO CXOJACTBEHHBIX CTOPOH ij
MOJOOHBIX MHOTOYTOJIbHUKOB, HAa3bIBAETCH KOI(DPULIUEHTOM
om00MS. 6 1
3adaua 1. I3BeCTHO, 4TO MHOTOYTOJIbLHUKM Ha pUC.4 TIOJOOHDI. 3 U
HaiinuTe HeM3BECTHYIO CTOPOHY. =
Pewenue. I3 mogo0ust 5TUX MHOTOYTOJIbHUKOB ClIeayeT \ J
NPOTMOPLUMOHATBHOCTh CXOJACTBEHHBIX CTOPOH. rij N
3 X _ 1 — . — B 1 C
HAuuT, ——= 3 . Orcrona moayyum x = 6 : 3 = 2 & T
Omeem: x = 2. . 1
3adaua 2. SIBASIOTCS U YETHIPEXYTOJIbHUKHU Ha puUC.S
nopo6usMu? IMovemy? A T B(p)
Pewenue. Her. Jlaxe ecv COOTBETCTBYIOIINE YIJIbI PABHBI
apyr apyry (90°), cxoncTBeHHbIE CTOPOHBI HE IPONIOPLMOHANIBHBL | Q 2 R
AB_, _ BC _ 1 = .
PQ QR ~ 2 1 1
pll 1S
3adauu u 3adanus. )
- J

6.1.4to0 Takoe Ko3hPUIMEHT MOa00Ms U KaK OH OmpeesseTcs?

6.2. bynyr 11 nonooHbIMU TpeyronbHuku ABC u DEF, eciu
ZA=105°, ZB=35", ZE=105°, ZF=40°, AC=4,4 cm,
AB=5,2 ¢m, BC=7,6 cm, DE=15,6 ¢m, DF=22,8 cm,
EF=13.2 cm?

6.3. ITouemy poMOBI a) 1 0)Ha puc.2 He ABISIOTCS TTOAOOHBIMHU?
A poMObl 6) ¥ B)?

6.4. Tlyctb tpeyronsuuku ABO u CDO (puc. 6) HOI[O6HBI.:
Haiinute ctoponsl, AB, OC u ko3h@uuueHT nogoous.

6.5. Ha pI/IC7 ABCD co A]B]C]D]. HaﬁHI/ITe AlBla D]A] n
C.D,, ectu AB = 24, BC =18, CD = 30, AD = 54, % D
B1C1 = 54, 1 Cl
6.6*. Ilyctp Touku P u Q — cepenunnl ctopoH AB u AC

tpeyronbHuka ABC, cOOTBETCTBEHHO. [lOKaxXuTe, 4TO A
AABC co AAPQ.




n‘ IOJAOBHBIE TPEYTOJILHUKHN U UX CBOMCTBA

MSY‘II/IM CBoIicTBa 1MO100OMS TPEYIrOJIbHUKOB — CaMBbIX ITIPOCTBIX MHOI'OYTOJIbHUKOB.

lE Teopema. Omnowenue nepumempos 08yx no00OHbIX MPey204bHUKO8 PAGHO K0I(duuuenmy
nodobus.
JIoKaxXuTe 3Ty TEOpEMY CaMOCTOSITENLHO.

lE Teopema. Omuowenue naowadeii dgyx nodoOHbIX mMpey20.1bHUKO8 PAGHO Keadpanty
Ko3puyuenma nodobus.

AABC c>A A B,C, (puc.1.a), E> § - 2
k — koagppuyuenm nodobus ABCH =d B, G

Jokasamenvcmeo. Tlo ycnosuio teopembl, AABC c> AA B C,. 3Hauut, COIIacHo

AB  BC A
ONPEENEHMIO 110100 MHOTOYTOIbHUKOB, ZA=/A,, /B=/B,, AB " BC, - CA =k
1 1™~1 149

(. 1\
ij B B, B
§ ﬁ\\_ ”
A, e
Bl
4 C AA) E C c

A\ J

[lomb3ysick Tem, 4o ZA = ZA,, HalOXUM WX IpYyr Ha Jpyra, KaK MOKa3aHO Ha
puc.1.6 M BBIIOJIHAM COOTBETCTBYIOLIME MOCTPOCHUSI.
Haiinem momaay cneayronmx TpeyroJbHUKOB M PACCMOTPUM WX OTHOLIEHMUS:

SABC= AC‘ZBE ) _ Sinc — £ (1)
A,C,- BE = SABC - A,C ’
_ Al PbL 1
ABC, 2 >
_ A]Bl : C]F .
A B, C, 2 s _ SA131C1 _ AlBl (2)
_AB-CF | Su AB
SABCI_ B >

PaznenuB paBeHcTBO (1) Ha paBeHCTBO (2) MOWIEHHO, MOJYYMM PaBEHCTBO AJISI

OTHOLIIECHUA HﬂOH.[aZ[efI TPEYIrOJbHUKOB C paBHbBIMU YIJIaMU.
Spc  AB-AC

S'4131C1 R 4B, - AC,
AB _BC _ CA
AB, BC, CA4
Spc  AB-AC  AB  AC
SA]B,:’:1 R AB, - AC, B 4B, AC

@)
YuureiBas, 4To MO yCJIOBUIO, =k, TO MOJYYMM PABEHCTBO

—k-k=k

Teopema dokazaua.




'f" Jadaua 1. JlokxaxuTe, 4YTO OTHOLIEHUE CXOACTBEHHBIX CTOPOH MOJOOHBIX
TPEYroJbHUKOB PAaBHO OTHOIUEHMIO OMYLIEHHBIX HA 3TU CTOPOHBI BLICOT (puc.2).

AABC coAA,B,C,, BD, B,D,— evicombl J :>

AC _BD
AICI BlDl

Pewenue IlycTb K03G@uULUMEHT MOA00MS TaHHBIX TPEYTOJbHUKOB paBeH k.

Torma, AC: AC=k  S,0:8,, .=k (1) (2] B

C opyroii CTOpPOHHBI,

1
Sapc EAC.BD _AC BD :k.g . (2
Sanc, ; AC, - BD,

- Al Cl Bl Dl Bl 1

U3 (1) u (2) monyuynm ke B2y BD g

B,

B, D, B,D

Takum o0pa3oM, OTHOILEHMUS u

AC _ BD
paBHBI k, TO €CTh —— =

AC, BD, -

3adavu u 3adanus.

7.1.ChopmynupyiiTe U JTOKAXUTE TEOPEMY 00 OTHOLIEHUU
TuIoIaneil mMoa0OHBIX TPEYTOJbHUKOB.

7.2. lanbl aBa moaoOHbIX TpeyroibHuka ABC u A,B,C,
Haiimute koapduument nonobus, ecmm S,,.= 25 cn?
us, ,. =81 cn’

7.3.T110WAAN ABYX MOLOGHBIX TPEYTOJABHIUKOB PABHbI
cooTBeTCTBEHHO 65 m? m 260 m?. Haiimute cTopoHy
BTOPOTO TPEYroJbHUKA, €CIIM CXOACTBEHHAs €l CTOpOHa
TIEPBOTO TPEYroJbHMUKA paBHa 6 M.

7.4.CTOpOHBI JAHHOTO TPEYrOJIbHMKA PABHBI COOTBETCTBEHHO
15 em, 25 em v 30 cm. Haiiaure cTOpOHBI TPEYTrobHUKA,
MOJOOHOTO JAHHOMY, €CJIM €T0 MEPUMETP paBeH 35 cm.

7.5.CTOpOHBI JaHHOTO TPEYTrOJIbHUKA PABHBI COOTBETCTBEHHO
12 cm, 20 cm m 13 cm. Hailmure CTOpOHBI TPEYTOJNIBHUKA,
MOI00HOTO TAHHOMY, €CJIM MEHBIas er0 CTOPOHA paBHA
9 cm.

7.6. Ilyctb AABC c5AA B, C; a CXONCTBEHHbIE CTOPOHBI 3THX
TPEYroJbHUKOB OTHOCATCS Kak 7:5. Hailmute miomanu
TPEYroOJIbHUKOB, €CJIU IUIOLIAAb TpeyroibHuka ABC Ha
36 M2 GoJiblie TIOIIAAN TpeyroabHuka A, B, C,.

7.7.byayT 11 mogoOHBIMU TPEYroJbHUKU Ha (puc.3)

7.8. TpeyroabHuKY Ha puc.4 mogoOHbI, MPUYEM OTHOLLEHME
ux miomanei papHo 25:9. Haiinure HeM3BECTHYIO ATMHY
CTOpOHY.

7.9. TpeyronbHUKM Ha pPUC.5 MOJOOHBI, INpUUYEM
S,: 8, =49:25. Haiiure HEM3BECTHYIO CTOPOHY.
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‘ IEPBBIN IMTPU3HAK IMOJOBUA TPEYTOJIbHUKOB

I' —iAlcmueus'upymmee ynpaxcheHue
Cpemy TpeyroJbHUKOB, M300paxkeHHBIX HAa puc. 1, HaliguTe MOMOOHbIE TPEYrOJbHUKH.
Ha xakoM ocHOBaHMU BbI CAENaIM TaKoe 3aKjaoyeHue?

AT A DV <

CornacHO ompefeIeHUI0, IS YCTAHOBICHUSI TIOXOOMSI IBYX TPEYTOJbHUKOB HYKHO
yOeIUThCS B PAaBEHCTBE MX YIJIOB M IMPOMOPLMOHATBHOCTH CXONCTBEHHBIX CTOPOH. st
TPEYTOJbHUKOB 3Ta MPOBepPKa HAMHOTO yrpolaeTcs. Hike mpruBoaATCs: COOTBETCTBYIOIIME
9TOMY TE€OPEMBI, Ha3blBaeMbIe "MPU3HAKAMU ITOJ00MS TPEYrOJbHUKOB" .

IE Teopema. (Illpusnax YY nodobus mpeyeonvnuxos). Ecau deéa yeaa 00no2o0
mpey2o04bHUKA COOMBEMCMBEEHHO PABHbL 08YM y2aam 0pY2020 Mpey204bHUKA,
mo mpeyz2oabHuKu nodobnot (puc. 2).

Q AABC, AB,C,, LA=2A,, £C=LC) I::> Q AABC s AA,B,C, |

(2] B ~ Jloxazamenavcmeo. 1. CornacHo TeopeMe O CyMMe
VIJIOB TPEYTOJIBbHHUKA.

ZB=180°—(£A,+«£C))
B, 3HayuT, yriabl TpeyrojbHuka ABC COOTBETCTBEHHO
paBHbI yriiam TpeyronbHuka A, B, C,.

2. Ilo ycnosuwo, LA=2/A4,, £C=2C,. CornacHo
TeopeMe 00 OTHOLICHWHM IUIOLIAAEH TPEYroJbHUKOB C
PaBHBIMM YTJIaMHU,

Al Cl SABC _ ABAC SABC — CACB
h g SA,B,C1 AIBI 'AICI SAllJ,C] ClAl 'CIBI
[IpupaBHSB MpaBble YaCTU 3TUX PABEHCTB M COKPATUB PABHBIE WIEHBI, MOJYYMM,

AB BC
“B - BC AHanornyHo, ucxois M3 paBeHCTBa, LA=/A, w /B=/B, npuiem
141 11

CA

BC
K PaBEHCTBY, p~ = (. - Takum obOpaszom, yriabl TpeyroibHukoB ABC u A,B,C,
1~1 1451
COOTBETCTBEHHO PaBHbI, a UX CXOACTBEHHBIC CTOPOHBI MPONOPLMOHANLHBI, T.€.3TH
TPEYTOJbHUKHU MOL00HBI. Teopema doxazaua.

n/’ 3adaua. [oxaxute, uto npsaMas DE mepecekaronias 1Be CTOPOHBI TPEYTOJbHUKA
ABC mapannenbHasi TPeTbell er0 CTOPOHE, OTCEKAET OT HEr0 TPEYroJbHUK, MMOJ0OHIIM
JIaHHOMY (puc.3).

L2 N\ N




Jlokazamenvcmeo. Y TpeyronbHukoB ABC u DBEEJ B )
yron /B — obwmuit, LCAB = ZEDB (Tak KaKk paBHBI
COOTBETCTBYIOIINE YIJIbI, 0Opa3oBaHHbBIE MPHU TEPeceUCHUN
napajienbHbIX MpsMbIX AC, DE u cexyuieit AB ) (puc 3).

CrnenoBatesbHO, 10 TIPU3HAKY Y'Y 1Moao0us TpeyroibHu- D
KoB, AABC co ADBE.

3adauu u 3adanus. A c

A\ J

8.1. CpaBnure ompeneneHue Mogo0Ksl TPEyroJbHUKOB U MpU3HaK YY.
8.2. Jloxaxurte mpus3Hak YY 1mogoOus TpeyrojbHUKOB.
8 3 Haiimnte x, Wcnonb3ys JaHHbIE, MPUBEICHHBIC HA PUCYHKAX.

DA D T

4 Haiigute x, I/ICHOJIbBYH JIaHHbIe, MPUBEJEHHbIE Ha puc.d.

/a) N /?\ )/7>\ |
8 5. Iyctb Ha cTopone CD napamienorpaMma ABCD otmeueHa Touyka F Tak, 4To Jy4u AE
n BC nepecekatotcsa B Touke F.Haiigure:
a) EF u FC, ectu DE=8 cm, EC=4 cu, BC=T7 cm, AE =10 cnm;

0) DE n EC, ectu AB=8 cm, AD =5 cm, CF=2 cm.
8.6. Ilycto ABCD — Tpaneum{ Hafmme X, I/ICHO)IBBYH JNaHHBIE plc. 6

a) B 8) B

F D 4¢ 7

8.7*. Jlokaxwure HOI[OGI/IG TIPSIMOYTOJTBHBIX TPEYTOIBHUKOB, UMEIOIINX IO OMHOMY PABHOMY
OCTPOMY YTIIy.

8.8*. Ha cropone AC tpeyronpHuka ABC orMedyeHa Touka D. JlokaxuTe 1oao-
oue TpeyroabHUKoB ABC u BDC, ecmu ABC=BDC . Haiinute ctopony AC,
ecau 3AB=4BDu BC =9 cm.

8.9. Haiinure H€I/I3B€CTHO€, UCIIONb3Ys JaHHbIE, MPUBEACHHBIC Ha puc.’.
a) 1J || FH, HI - 6) QR || PS, RS -? B) XY ||UW, VX -?

a)J

.
6) AR 6 | N !
g v, U_ 48 v
42 w
28
O T X
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n\ BTOPOI1 ITPU3HAK MOJ0BMS TPEYTOJIbHUKOB

IE Teopema. (lIpusnax CYC nodobus mpeyeosvrukog). Ecau 0ge cmoponvt 00no20
mpey20.1bHUKA NPONOPYUOHAALHBI 08YM CIMOPOHAM OPY2020 MPEY201bHUKA U Y21bl,
3aKAl04eHHble Mexcdy IMUMU CMOPOHAMU, PAGHbI, MO MAKUe MpPey20AbHUKU
nodobuwt (puc.1).

iEAABC, AAB,C,, ZA=/A, ﬁlj“l—gl] |::> :EAABCmAAlBlCI]

(ij C ) [MToctpoum TpeyronbHuk ABC, y KOTOpPOTO
/1=/A,, £2=/B, (puc.1). OH mog00eH TpeyroabHUKY
A,B,C, no npusHaky YY nomo0usi TpeyroJbHUKOB.

AB  AC,
AA B, C, coAABG, : AB, - AC,

AB  AC

N3 ycnoBus: AB "~ AC,

J

-

W3 stux nByx paBeHCTB cienyet, uto AC,=AC. Torna no npusHaky CYC paBeH-
ctBa TpeyroabHUKOB AABC =AABC,. B yactHoctu, /2 =/B. Ilo noctpoeHuio
/2=/B,. 3Hauut, /B=/B,. B Takom cnyyae ZA=/A, n /B=/B, , noaTomy 110
npusHaky YV nonooust tpeyrodbHUKOB AABC co AA,B,C,. Teopema dokazana.

n/' 3adaua. Otpe3ku AB u CD nepecekawotcs B Touke O (puc. 2). Haitnure
OTHOlIeHUe riolaneit TpeyroibHuKoB AOC u BOD, ecniu AO = 12 cm,
BO =4 cm, CO =30 cm, DO =10 cm.

rij C N Peuwenue. Tlo ycnoButo,

04 _12 _,

OB 4 :>OA=OC=

OC _30 _,[ 0B 0D

B oD 10

CrieioBaTeIbHO, 1BE CTOPOHBI TPEYTOJbHUKA

A AOC npornoploHaJlbHbI IBYyM CTOPOHAM Tpe-

yrojiibHUKa BOD W yriibl, 3aKJTI0YEHHBIE MEXIY

D 5rumu CTOPOHAMU, PaBHbI KaK BEPTUKAJIbHBIC:
b - /AO0C = ZBOD.

Hoangy, no npusHaky CYC nomooust AAOC co ABOD u koadpuLUeHT 1moaoous

3.

k= 0—B=3. I[IpumeHuM Tenepb TeOpeMy 00 OTHOLIEHUM TUIOLIAAel MOJOOHBIX

LS al
TPEYrOJIbHUKOB: 9’“’“ =k?=9. Omeem: 9
~BOD




3adauu u 3adanus.

9.1.CpaBHute onpezeneHue nopoodust u npusHak CYC.

9.2.Ucnonb3ysa npusHaku nogodbus: a) YV; 6) CYC,
JIOKaXUTe Moao01e paBHOOEIPEHHBIX TPEYTOIbHUKOB
C PaBHBIMM YIJIaMM MTPY BEPILIMHAX.

9.3.byayr a1 nogo6HbIMU TpeyroabHuku OAB u OCD,
n3o0paxeHHble Ha puc.3? Ecim mogoOHbI, TO HalTH
OTHOILIEHKE TIEPUMETPOB 3TUX TPEYTOJIbHUKOB.

9.4.Haiinute otpe3ok CD M OTHOILEHME MJOLIAAEH
TpeyronbHukoB AOB u COD, eciu nyun AC u BD
nepecekaioTcs B Touke O u A0: CO =B0O: DO =3,
AB =T cnm.

9.5.1lyctb B TpeyronbHukax ABC u A,B,C, ZA=/A,,
AB:A B,=AC:A,C,=4:3. Haiioure:
a) CropoHsl ABu A,B,, ecinu otpe3ok AB 6oblie
A,B, Ha 5 cm.
0) Croponnt ABu A,B,, eciu otpe3ok AB 6oblie
A,B, Ha 6 cm.
B) [lnouaap Kaxmoro TpeyrojibHUKa, €CIM CyMMa
TUIOIIAAEH STUX TPEYroJbHUKOB paBHa 400 cm?.
9.6./lokaxuTte, YTO €CNM IBA KareTa OTHOTO IIPSIMOY-
rOJIbHOTO TPEYTroJbHUKA MPOMOPIMOHANBHBI IBYM
CXOJICTBEHHBIM KaTeTaM JIPYroro IpsMOYTOJbHOTO
TPEYroJbHMKA, TO 3TU TPEYTOJbHUKM MOAOOHHDI.

9.7. lokaxuTe momo0ue ABYX PSMOYTOIbHBIX TPEYTOIBHUKOB, €CIIM KaTeThl OMHOTO M3 HUX
paBHbI 3 U 4 /M, a KaTeT U TUIOTEHY3a BTOPOro paBHbI 8 im 1 10 zm COOTBETCTBEHHO.

9.8*. OTpe3ok AB u npsimas [ iepecekatorcs B Touke 0. Ha mipsimyto [ ormyiie-
HbI nieprieHaAuKyasipol AA, u BB,. Haitnute orpesku BB, , OA u AB, eciu
AA, =2 cm, OA, =4 cmu OB, = 3 cm.

9.9*. Ha ocHOBaHMM JaHHBIX puc.4 000CHYIiTE MOA00ME TPEYroJbHUKOB.




10 \ TPETUI MPU3HAK IMOJOBUSA TPEYTOJIbHUKOB

IE! Teopema. (IIpuznax CCC nodobus mpeyeoavHukog). Ecau mpu cmoponst 00Ho20
mpey2oabHUKA COOMEemMCcnMeeHHO NPONOPUUOHALbHEL MPeM CMOPOHAM 0PY2020,
mo maxue mpey204bHUKU NOO00OHbL.

C ; AB _ BC _ CA C ;
AABC,AA,B = === === A
C,AAB,C,, 4B BC _ CA (puc.1) ] © AABC > AA,B,C, ]

(ij C ) Jloxazamenscmeo. Ha cropone AB TpeyronbHIKa

9 1 ABC ormerum Touky D Tak, utoost AD = A,B;. [TycTb

E QA npsMasi, IpoBeAeHHast uepe3 Touky D nmapaniensHo

npsimoii BC nepecekaer cropony AC B Touke E.

A 3| o npusHaky nogoous YY, AADE u AABC Oynyt

A o) B noaoOHkl. Clie10BaTeNbHO, M0 YCIOBUIO TEOPEMBI,
- J

MOJIy4YUM pAaBCHCTBA:
AB _ BC HA_Bzﬂ (1) AB _AC , AB_ AC )
AB, BC, "AD DE , AB, AC ~ AD AE .
YunreiBasg AD = A, B,, u3 nepsoro paseHctsa nojayuuM B, C, = DE, a u3 BToporo
— A,C, = AE. Takum o6pasom, 1o npusHaky CCC paBeHCTBA TPEYroJbHUKOB
AADE = AA,B,C,. Torna AADE c> AABC. 3Hauut, AABC co AA,B,C,. Teopema
dokasaHma.

n/' 3adaua. JlokaxuTe, 4TO €CIM y ABYX paBHOOEIPEHHBIX TPEYTONBHUKOB OCHOBAHUE
1 O0KOBasi CTOPOHA OTHOTO M3 HUX MPOIOPLMOHATBHB OCHOBAHUIO U OOKOBOI CTOPOHE

JIPYTOT0, TO TaKUe TPEYTONbHUKU MOLOOHHI.
|::> ‘ AABC <> AA,B,C,

Jlokazamenscmeo. W3 pasencts AB=BC, A,B,=B,C, n otnomenus AB _ AC

AABC, AB=BC,| AB_ AC

AAB,C,, A,B,=B,C, AIBI_AICI

AB _AC_ BC , 0CC nonogun B AG
MMOoJay4Ynum AlBl Al Cl_ Bl Cl. HAa4YuT, 110 MPU3HAKY nmogoousd TpEyroJibHUKOB

AABC c5AABC, |

3adauu u 3adanus.

10.1. TIpusenure mpuzHak CCC nogo0ust TpeyroJbHUKOB U JOKAKUTE €TO.

10.2.U3BectHO, uto AC=14 cm, AB=11 cm, BC=13 cm, A,C, =28 cm, A, B,=22 cm, B,C,=26
cm. bynyr mu tpeyronbHuku ABC u A, B, C, mogo6HbIM1?

10.3.Yxaxure Ha puc. 2 Bce mapbl MOAOOHBIX TPEYTOJbHUKOB.

10.4.1Tponomxenuss 60koBbix cTOpoH AB u CD tpanenyuu ABCD nepecekaioTcss B TOUKE
E. Haiinure mowans tTpeyronbiuka AED, ecmu AB=5 cm, BC=10 cu, CD=6 cm,
AD=15 cm.

10.5.0cHoBanust Tpameuuu 6 cv 9 cm, Bbicota 10 cm. Haiimute paccTOSHHSI OT TOUKM
TIepeceueHuns IMaroHaaeit Tpaneuy 10 ee OCHOBAaHUIA.

10.6.JoxaxuTe, yTO M100BIE ABA MPABUILHBIX TPEYTOJIbHUKA TTOLO0HDI.




10.7.B paBHOOEAPEHHDBII TPEYroJbHUK C OCHOBaHHWEM 12
cM ¥ BBICOTOM 8 cm BMMCaH KBaapaT TaK, 4TO JIBE €r0
BEPILIMHBI JIeXaT Ha OCHOBAHUM TPEYrOJbHMKA, a JBe
OCTaBIlIMeCS — Ha ero OOKOBbIX cTopoHax. Haiinute
CTOPOHY KBajpara.

10.8*.B ocrtpoyronbHoM TpeyroabHuke ABC NpOBEIEHbI
BbicoThl A4, u BB,. Nokaxute, uto AABC co AA,B,C.

10.9. Iowaan ABYX IMOLOOHBIX TPEYTOJIBHUKOB PaBHBI 6
n 24. IlepumeTp OTHOrO U3 HUX OOJIbIIE TIEpUMETPa
npyroro Ha 6. Haiimure rmepmMerp GOJBILIETO TPeEY-

TOJIbHUKA.

10.10.Ha ocHOBaHMM KaKOTro MPU3HAKA TPEYrOJIbHUKH,
U300paKeHHbIe Ha puc.3, MOJOOHbI?

10.11.Ha ocHOBaHMM KaKoOro Npu3HaKa TPeyroJbHUKU
JKI n JGH, n3obpaxeHHble Ha puc.4, MOTOOHBI?

10.12.Kakue TpeyroabHUKU, U300paxkKeHHbIE Ha puc.S,
MOAO0OHBI ApYT Apyry?

5
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= Ucmopuuecxue 3mio0bi. DTO COOBITHE OTHOCUTCS K VI B. 10 H.3. BaT0 Bpemst apeBHue
IpeKM TMPAKTUYECKM He 3aHMMAaluch reoMmeTpueil. [lpeBHerpeueckuii ¢pumocodp Danec

noceTus1 Erumer mis 03HaKOMJIEHUSI ¢ €TMIIETCKOM HAYKOIA.

EruntsgHe npeaioxuiu emy

TPYAHYIO 3a1a4y: KaK HaiTH BBHICOTY OMHOMW M3 rMTaHTCKuX mupamun’ Panec mpemnoxun
MPOCTOE M M3SIIHOE peleHue 3Toi 3amaun.OH BOMJT B 3eMITIO KOJIbILIEK 1 cKasan: "Korma

JUTMHA TeH! 3TOTO KOJIBILIKA CTAHeT |
pPaBHOM €ro BBICOTE, TOrAa M
JUIMHA TeHU MTUPaMMIbl CPaBHSIETCS
c ee BbicoToi". [TonbiTaliTeCh
obocHoBaTh peureHue Daneca!




INPU3HAKU ITOJOBUA TPAMOYT'OJIBHbIX
m\ TPEYI'OJIbBHUKOB

Bbl 3HaeTe, 4yTO OAMH M3 YIVIOB MPSIMOYTOJbHBIX TPEYTOJIbHUKOB SIBISIETCS
NnpsiMbIM yrjaom. [1o3ToMy npu3HakKu MoA00USI TaKUX TPEYroJbHUKOB
(opmynupyroTcs ropazao mpoiie, YeM B O0lIeM ciydae.

Teopema 1. Ecau ocmpotii y2oa 00H020 npamoy204bH020 mpey2oabHUKA PAGeH
ocmpomy yeay 0pyz2020, mo maxue npAMoyzo.ibHole mpey2oibHUKU N000OHb!

IE Teopema 2. Ecau xamemvt 00H020 npAMOY204bHO20 MPEY20.1bHUKA COOMEEMCIMEEHHO
NpPonopuUOHA.IbHbI Kamemam 0py202o, Mo maxue npamoy2o.abHbvle mpey2oAbHUKU no0oOHbL.

IE Teopema 3. Ecau eunomenysa u kamem 001020 NPAMOY20.4bH020 MPeEY20.1bHUKA
COOMEemcmeeHHo NPONOPUUOHAAbHYL 2UNOMeEHY3e U Kamemy 0pyz2020, mo maxue
npAMoy2oabHble mpey204bHUKU NO00OHbL.

CrpaBeIIMBOCTb TEPBHIX IBYX MPU3HAKOB Oo4deBUAHA. [loKaxkeM TpeTuii
MpU3HaK.

—one _ane AB _ BC
AABC,5A B,C,, 2C=90°, 2C,=90", ﬁlleCJ@ fEAABCcoAAIBICI\

1 ) Jlokazamenscmeo. OTa0XUM Ha ctopoHe BC

g tpeyroibHuka ABC otpe3ok CE Takoit, 4to
CE=C,B, v nposenem DE || AB (puc.1). Torma
A Mo Tpu3HaKy YV 1oaoOusi TpeyrojbHUKOB
tpeyroibHUKU ADEC u AABC nomoOHbl. U3

~

C
1 B MIPONOPLIMOHATBHOCTU CXOACTBEHHBIX CTOPOH
TpeyroibHuKoB umeem: AB _ CB
DE CE
c 1 ITo noctpoenuto, CE=C,B,. Torna
N 7 crpaBeluBO paBeHcTBO, AB _ CB (1)
DE ~CB,
. AB _ CB
C Ol CTOPOHBI, TIO YCJIOBHIO TEOPEMBl 45 = < - (2)
APYT p Y p AB ~CB,

W3 pasencts (1) u (2) cunenyer, uto DE=A B,.
Paccmorpum tpeyronbnuku A B,C, u DEC: B nux: 1. CE=C| B, (110 IOCTPOEHUIO);

2. DE=A B, (10 1OKa3aHHOMY).

[To npu3HaKy paBeHCTBa MPSIMOYTOJbHBIX TPEYTOJbHUKOB MO TUIOTEHY3€ U
onHoMy u3 KaretoB, AA B C, = ADEC.

Onnako, AABC co ADEC. Torna, AABC o> AA B, C..

Teopema dokazana.

n/’ Jadaua. JloKaxuTte, 4TO €CJAU y JABYX PaBHOOEIPEHHBIX TPEYTOJbHUKOB
OOKOBBIE CTOPOHBI U BBICOTHI, OMYILIEHHbIE HA OCHOBAHUSI, TTPOMTOPLIMOHAIBHBI,
TO TaKME TPEYroJbHUKU MOA0OHBI (puc.2)

Joxazamenscmeo. PaccCMOTPUM NIPSMOYTOJIbHBIE TPEYTOJAbHUKY ABD u A B D,.
[To ycrnoButio, MX TUMOTEHY3bI M IO OAHOMY KaTeTy B3aMMHO ITPONOPLMOHATbHBI.




3Hauur, 1o Teopeme 3 AABD c> AA,B,D,. Otclona
caenyet, 4to ZDBA = ZD,B,A,. YuutsiBasi TO, 4TO
BBICOTA PABHOOEIPEHHOTO TPEYTOIbHUKA, OMYyILIEHHAS
HAa OCHOBAaHUE SIBJISIETCSI TAKXe U OUCCEKTPUCOM,
nonyuuM, /B=2/DBA=2/D,B/A=4B, .

Hrak, B TpeyronmbHukax ABC u A,B,C, umerot

= AB _ BC
MECTO paBeHCTBA ZB=/B u 4B BC
Torna nmo npusnaky CYC nono0ust TpeyrojabHUKOB
AABC co AA,B,C,. YTBepxXIeHUe T0Ka3aHO.

3adauu u 3adanus.

11.1. Haiinure Ha puc.3 mogoOHbIE TPEYTOJbHUKMU.

11.2. OnuH U3 KaTeToB TPeyrojbHUKa, MOI00HOTO
MPSIMOYTOJILHOMY TPEYTOJIbHUKY C KaTeTaMU 3 M
u 4 m, paBeH 27 m. CKOJbKUM METpaM paBeH
BTOpPOM KaTeT?

11.3. Ilnowmaan ABYX MOAOOHBIX IMPSMOYTOJbHBIX
TPEYroJibHUKOB paBHbI 21 m? u 84 m>.Haiinute
KaTeTbl BTOPOTO TPEyrojibHUKA, €CJIU OAUH U3
KaTeTOB IIEPBOrO paBeH 6 M.

11.4. B oKpy>XHOCTb BIIMCaAHbl JBa MHOJOOHBIX
MPSIMOYTOJIbHBIX TPEyTroibHUKA.JloKaxuTe, 4To
3T TPEYTrOJbHUKU PaBHHBI.

11.5*. BrnpsiMOyroJibHbIi TPeyroJbHUK C KaTeTaMU
10 cm v 12 cm BOMcaH KBajapaT, UMEIOLIMIA C
TpeyrojibHUKOM 0011111 yroii. Haitnure cropony
KBajJpaTa, €CJIM OJJHA U3 €ro BepIIUH JIEKUT Ha
TUITIOTEHY3e.

11.6*. 3anan TpeyronbHuk ABC. Pom6 ADEF
BITMCAH B HEro Tak, 4to Touku D, E n F nexart
Ha cTopoHax TpeyroibHuka AB, BC u CA
CcoOoTBeTCTBeHHO. HalinuTe cTopoHy pomoOa,
ecit AB =c¢, AC = b.

11.7. Ha ocHoBaHUM IOaHHBIX puc.4 HallauTe
HEU3BECTHYIO JUIMHY OTpe3Ka.

11.8. BoicoTta nepeBa paBHa 9 m, a BbIcOTa CTOJIOA
paBHa 12 m. Haitnute njiuHy TeHU cTos10a, eciu
JIJIMHA TeHU JIepeBa paBHa 12 m.

11.9. Beicora rpanatoBoro aepesa paBHa 3 m. K
Beuepy JJIMHA €ro TeHW CTAaHOBUTCS paBHOM
6 m. Kakyio TeHb 0Opa3yeT B 3TO BpeMs SI0JI0HS
BbIcOTOI 4,2 M?

6) 2)
10
A [
d) o)
8 3|; 5
10
14 m
D




INPUJIOXKEHUS ITPU3HAKOB 110/1I0bUA
@\ K PEHIEHHAUIO Sé%!éq HA HOKASATEJII)CTBO
1 A ) n,’ 3adaua 1. JlokaxuTe, 4TO OMCCEKTpuca yrja
TPEYTOJbHUKA JIEJIUT TIPOTUBOJICKAIIYIO 3TOMY

YIJIy CTOPOHY Ha YacTW, ITPONMOPLHMOHAJIbHBIC
E MpUJIEXKAIUM CTOPOHAM.

R b ?AABC, 44, >
F ouccexkmpuca (puc. 1 )]
Pewenue Onyctum neprneHaukyasipel BE u CF Ha nipsimyto AA, . Tak kak

£/ CAF = ZBAE 1o tpeyronbHuku CAFn BAE nonooHbl. Y13 mponopiiioHaJIbHOCTUA
CXOJCTBEHHBIX CTOPOH TTOAOOHBIX TPEYTOJbHUKOB CJICAYET:

AC _ CF
ar =0 1
ACAF co ABAFE = 1B ~BE - (1)
AC _ CF )
AHaNOruyHO ACAFcoABAE = A 5= RE
CpaBHuBag paBeHcTBa (1) u (2) moaydyum, AC _C4, wmu A€ 4,

AB BA AB BA
9710 03HavaeT, 4T0 0Tpe3ku A Bu A, C HpOHOpHI/IOHaHLHH oTpe3Kam AB nAC.

2 N\
U B n/' 3adauwa 2 bBuccextpuca BD yrna ABC BC

nepecekaeT ONMMCAHHYI OKOJO TPEeyrojbHMKA

OKPYXHOCTb B TOYKaX B p P. JlokaxwuTe, 4TO
AABP <> ABDC (puc.2).

D Pewenue. B AABP w Z/BDC:
4 ¢ 1. ZDBC=/ZABP < 110 yCI0BUIO;
2. /DCB=/APB < KaK onupamIlImrecs Ha OaHY
ayry.

3HayuT, Mo npu3Haky YY noagobus
TPeyroabHUKOB, AABP <> ABDC.

P

3a0atm u 3adanus.

12.1.BeinmuminTe yclioBHE, O3Haualoliee IMPOINMOPLUMOHAIbHOCTh YacTeid, Ha
KOTOpbIE ACUT OMCCEKTpHCca yIjla TPeyTroJbHIKa IMTPOTHUBOJICKAIILYIO 3TOMY
YIJIy CTOPOHY TIpUJICKAILMM CTOPOHAM.

12.2.13 BepminHbl npsgMoro yria C, IpsIMOYrojbHOTO TpeyrJIibHMKA OIlylleHa
Boicota CD. lokasath, yto ZACD=/CBD. CKOJbKO MOJOOHBIX TPEYTOJIb-
HUKOB Bbl MOXETE yKa3aTb?

12.3.Haiigute x no JaHHBIM Ha puc.3.

12.4.B tpeyronbHuke ABC npoBeneHa ouccektpuca AD. Haitnure ctopoHbl AB
n AC, ecou CD = 4,5 m, BD = 13,5 m, a nepumeTp TpeyrojpbHuka ABC
paBeH 42 m.

12.5.Menuansbl TpeyroiabHuka ABC nepecekatorcsd B Touke N. Haiinute mioianb




TpeyroibHuka ANB, eciu miolaab Tpe-
yronbHuka ABC paBHa 87 dm?.

12.6.PacctosiHus ot Touku N mepecedeHus
MenuaH TpeyrojbHuka ABC 10 CTOpOH
AB v BC paBHbI 3 dm 1 4 Om COOTBET-
crBeHHo. Haiinute cropony BC, ecnu
AB = 8 om.

12.7*. 3BecTHO, 4TO TIpsiMasi, TapajuiesibHast
OCHOBAHUIO Tpareluu, AeJUT OIHY M3
ee OOKOBBIX CTOPOH B OTHOIICHUU M.A.
B xakom OTHOIIIEHUU JEIUT 3Ta MpsiMast
BTOPYIO OOKOBYIO CTOPOHY Tpamneunuu?

12.8. Ha puc.4 uzoOpaxeHa TpamneLus.
JlokaxuTe mogoOue TPeyroJbHUKOB
AODu COB.

12.9. Joxkaxurte mnomaodue TpeyroJbHUKOB
AOC u DOB (puc.5)

12.10. I[TomoGHBI M TPEYTOJBHUKHU Ha puc.6?

E 3anumameavHsie 3a0auu

Teomempusa no-aneauiicku. IlompoOyiiTe
pelLINTh 3a1auyy, YCJIOBUE KOTOPOW TaHO Ha
aHrauiickoM. TeM caMbIM Bbl OyneTe MMEThb
BO3MOKHOCTb ITIPOBEPUTH CBOU BO3ZMOXKHOCTH
KakK 1Mo reoMeTpuM, TaK U IO aHIIMKUCKOMY
SI3BIKY.

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 MKis _

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 prove that
1+ Z2 + 23 =90°.
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@\ MPAKTUYECKME VIIPAJKHEHUS Y TIPUJIOXEHUS

o
n/ 3adaua 1. Vcrionb3ysl 1ogo0Oue TPeyroJbHUKOB, HOKAXKUTE, UTO CPEaHSIS
JIMHUS TPEYroJibHMKA MapasjiebHa OJHOU M3 €ro CTOPOH M paBHA IOJOBUHE
3TOM CTOPOHBI.

AABC, MN —cpednaa aunus E> _1
‘ (puc.1): MA=MB, NC=NB ] ‘MN”AC’ MN=34C ]

(ij B \  Pewenue. Ina AABC u AMBN:

B — o6wmwuii yrou, BM _BN_1
AB BC 2
M, N M3 storo caenyer, uto no npusHaky CYC

1oa00MsI TPEYTrOJIbHUKOB 3TU TPEYTOJIbHUKH
noa00HbL [Tpogo/K1M Hallld pacCyKaeHUsI
A c | CrenyommuM oopas3oMm:

ZBMN = £A, MN || AC,
AMBNcoAABC = fMN 1 =5

G

1
= =—AC.
AC 2 MN 2 ¢

E 3adaua 2. Jloxkaxurte, uyto ecnu BC u AD — ocHoBanuda Tpaneuuu ABCD,

a AC — nuaroHasb, pa30UBarollasl Tpanelyio Ha ABa MOAOOHBIX TPEYroJbHUKA,
10 AC*=BC-AD.

ABCD — mpaneyus, BC||AD, E> e
i AABC > ADCA (Puc. 2) ] | ACZ=BC-AD ]
(_ZJB c ) Pewenue. 1-it mar. CpaBHUM YIJIbI Tpe-
- yroabHUKoB ABC u ACD. ZACB=/CAD,
TaK KaK OHM BHYTPEHHE HAKPECT JIEXKAIIIIE
yrabl. ZB#/D,1ax kak ABCD — Tpaneuus
(nnaue ZD+/ZA=/B+/ZA=180°, To
ecTb B 3ToM ciaydyae AB||CD u ABCD He
L A D] 6yner tpaneuneit). Torma 2D =2/BAC u
ZACD=/B.
2-ii mar. 3anuiieM OTHOLIEHHE CXOACTBEHHBIX CTOPOH IIOJOOHBIX TPEYTONLHUKOB

. AC _AD '~ BC.
ABCu DCA: BC = iC Orcioma AC?=BC-AD.

3adavu u 3adanus.
13.1.a) Haitnute miuHy TeHu TeerpadHOro croyida BLICOTOM 5,4 M, €Clid YeIOBeK
poctom 170 cM oTOpachIBaeT T€Hb WIMHOMN 1 wm;

0) Yribl npu BeplIMHax IBYX paBHOOEIPEHHBIX TPEYTOJIbHUKOB paBHbl. Halimnre
JUTMHY OOKOBOI1 CTOPOHBI BTOPOTO TPEYTOJIbHUKA, €CJIU JUTMHBI OCHOBAHMIA
TpeyroabHUKOB paBHbI 10 cm 1 8 cm, a njimHa OOKOBOM CTOPOHBI IIEPBOTO
TpeyroabHuka - 17 cm.




13.2. YxaxuTte nomoOHbIe TPEYTrOJbHUKM Ha KaXIOM
U3 yepTexent puc. 3.

13.3.I1ycts AP - meauaHa ABC. JlokaxuTe, 4TO
OHAa JIeJIUT TMOMoJIaM KaXIbIii OTpe30K, Iia-
pautenbHblii BC, KOHIIBI KOTOPOTO JIeXKaT Ha
cropoHax ABu AC.

13.4.J]lokaxuTe, 4TO BEPLIMHBI TPEYrojbHUKA
HaXoIsITCSI Ha paBHBIX PACCTOSHUIX OT
MpSIMOii, Ha KOTOPOM JIEXKUT €ro CpeaHss
JIUHUS.

13.5./]lnaroHajyu BIHUCAHHOTO B OKPYXHOCTb
yeThIpexyrojbHuka ABCD mepecekaloTcs: B
touke O. Jlokaxure, uto AAOB o ACOD.

13.6.Bo BHyTpeHHeil obnactu TpeyrojbHuka ABC
oTMeueHa Touka O, a Ha nydyax OA, OB, OC
— 1touku FE, F, K cooTBeTCTBeHHO (puc. 4).
Hoxaxwute, uyro TpeyroibHuku ABC u EFK
nmono6Hbl, eciu AB||EF u BC||FK.

13.7*. Touka nepeceyeHust AMaroHajieil Tpaneuuu
JIEKUT Ha TIPSIMOiA, NeJIsIIeil OMHO U3 ee OC-
HOBaHUI B OTHOLIIEHUU m:n. B KakoM OTHO-
IIEHWU JCJUT 3Ta MpsiMasi BTOPOe OCHOBaHME
Tpaneuuu?

13.8.Haitnure ruiomaaps odiacti, 0003HAYEHHOM
Ha puc. 54epes X, eCJM IJIOIIAAb TPEYroJbHIKa
ABC paBHa S.

13.9. Ha puc.6 EQ || BC. Haiimure AQ.

13.10. Ha puc.7 AB || EC. Haiinute QC.

13.11. Ha puc.8 npoBeneHbl BHICOTHI TPEYrOJIbHUKA
ABC. CKonbKO NMOJOOHBIX TPEYTrOJbHUKOB B
WUTOTE MOJIYYUJIOCH?

(5] a) B 6) B
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qlal \ ITPOBEPLTE CBOM 3HAHWS

I. Tectn

1. Kakoe u3 onpeneneHuil BEpHO?
A) [IBa TpeyrojbHUKa Ha3bIBAIOTCSI MOJOOHBIMU, €CJIU UX YIJIbl COOTBETCTBEHHO
PaBHBI.
B) JIBa TpeyrojipbHMKa Ha3bIBAIOTCS MOIOOHBIMU, €CJIM UX CXOICTBEHHbBIE CTOPOHBI
PaBHBI.
C) JIBa TpeyrojbHMKa Ha3bIBAIOTCS MOIOOHBIMU, €CIIM UX CXOACTBEHHBIE CTOPOHBI
MPOIMOPLIMOHATBHBI ¥ COOTBETCTBYIOIIME YIJIbI PaBHBI.
D) J1Ba TpeyroibHMKa Ha3bIBAKOTCS MTOAOOHBIMU, €CJIM UX CXOJCTBEHHBIE CTOPOHBI
1 COOTBETCTBYIOILIME YIJIbI PABHBI.
2. YeMy paBHO OTHOLIEHUWE IJIOLIAACH ABYX MOJOOHBIX TPEYrOJbHUKOB?
A) KoapdpuumneHTy mogoodusi.
B) OrtHollIeHHIO UX COOTBETCTBEHHBIX CTOPOH.
C) OTHOILIIEHUIO UX MEPUMETPOB.
D) Ksagparty koadduimenra nogodus.
3. Kakoe u3 ciienyolmmx yTBepXaeHUil BepHO?
A) TpeyroabHuKM OynyT MOJOOHBIMM, €CJIM JIBa yIjla OJHOTIO TPEyroJbHMKA
PaBHBI IBYM yIJIaM JIPYTOTO.
B) TpeyronbHuKM OyAyT MOJOOHBIMU, €CIM IBE CTOPOHBI OTHOTO TPEYTOJIbHUKA
pPaBHBI IBYM CTOPOHaM JIpyroro.
C) TpeyroabHUKM OyAyT MOJAOOHBIMM, €CJAM OHM MMEIOT 110 OJHOMY PaBHOMY
yIJIy M IO JIB€ MPONOPUMUOHATBHBIE CTOPOHBI.
D) TpeyronbHuku OyayT MOJAOOHBIMM, €CJIM OHU UMEIOT MO OJHOMY PaBHOMY
yIJIy M TIO OJHOUM MPOMOPLMOHAIBHON CTOPOHE.
4. Haiinute BepHOE YTBEPXKICHMUE.
Ecnu aBa TpeyrojibHMKA MOJOOHbI, TO HUX...
A) BBICOTBI paBHBI. B) cTOpOHBI TTPONOPLIMOHAIBHBI.
C) CTOpPOHBI PaBHHI. D) mnoliaay paBHBL.
5. Yemy paBHO OTHOIIEHUE MEPUMETPOB MOAOOHBIX TPEYTOJbHUKOB?
A) KBagpary OTHOLIEHUST CXOJACTBEHHBIX CTOPOH.
B) Koaddpulmenty nomodusi.
C) KBagparty kosdduumreHTa nogoousi.
D) OtHolleHUIO MIoIIaae.
6. I'me Ha puc.1 BepHO yKa3aHbI MOIOOHBIE pOMOBI?
A) EHGF oo PQRO 5 B) HGFE oo PQRO y
C) GFEH o> QROP ; D) EHGF <> QROP.
7. TlomoOHBI JIM MHOTOYTOJIbHUKU Ha puc.2? ITouemy?
A) la, Tak KaK y 3TUX MHOTOYTOJIbHUKOB COOTBETCTBYIOLIME YIJIbl PABHBI,
a CXOJICTBEHHbIE CTOPOHBI MPOMOPLIMOHATbHBI.
B) /la, Tak Kak y 9TUX MHOTOYTOJIbHUKOB COOTBETCTBYIOIIIME YIJIbI
MPOMNOPIMOHATbHbBI, @ CXOJACTBEHHbIE CTOPOHBI PaBHBbI.
C) [a, Tak KaK y 3TUX MHOTOYTOJIbHUKOB COOTBETCTBYIOILIIME YIJIbl PABHBI.
D) Ha, Tak KaK y 3TMX MHOTOYTOJTbHUKOB CXOJACTBEHHBIC CTOPOHBI
MPONOPIMOHATbHBI.




8. IlomoOHsb! u Tpanetun SRQT u VWXU, ykazaHHbIe
Ha puc.3? B ciyyae mogo6ust, HaiiauTe Koagpdu-
LIMEHT MOI00MS. p
A) Ha, k= 0,4; B) da, k=10,5;

C) da, k=10,8; D) Her.

9. CxoncTBeHHBIE CTOPOHBI TTOAOOHBIX TPEYTOJbHU-
KOB paBHbI 4 cm 11 13 cm. IlycTh moiaas mepBoro
TpeyrojbHUKa paBHa 16 cm?. HaiimuTe 1oiomanb
BTOPOTO TPEYrOJbHUKA.

A) 169 cm?; B) 16 cm?%;
C) 52 cm?; D) 189 cm?;

10. OrHomeHue IUIOLIAACH IBYX IOJOOHBIX TpeEy-
rOJIbHUKOB paBHO 144. YUemy paBHO OTHOIIIEHUE
CXOACTBEHHBIX CTOPOH?

A) 13; B) 12;
C) 14; D) 16;

11.Ha puc.4 uzoOpaxeHbl MOJAOOHBIE TPEYroJbHU-
ku. Mcnonb3ysl BeIMUMHBI, JaHHBIE Ha PUCYHKE,
HalIMTe OTHOILICHWE TUIOLIAAA OOJBLIETO Tpey-
TOJIbHUKA K TIOLIAAM MEHBIIETO.

A) 9:4; B) 3:2;
C) 4:9; D) 2:3;

12. Yemy paBeH KO3(pPULIMEHT 1TOJ00US MOTOOHBIX
TPEYTOJIbHUKOB, €CJIM OTHOLICHUE WX TUIolaaeit
paBHO a? _

A) 1:a% B) *; C) Va; D) 1:a;

13. ITogoGHBI 11 TpeyroabHUKKU Ha puc.5? [louemy?
A) Jla, Tak KaKk y 3TMX TPEYroJbHUKOB IO IBE

CTOPOHBI TIPOITOPLIMOHAJIBHBI, a YIJIBI MEXIY HUMM

PaBHBI;

B) Hert, Tak Kak y 3THX TpeyroJbHUKOB [Ba yria

HE PaBHBI;

C) Her, TaK KaK y 3TUX TPEyTrOJbHUKOB COOTBET-

CTBYIOILLIME YIJIbI HE PaBHBI,

D) Her, Tak KaK y 3TMX TpEeYroJbHUKOB CXOJI-

CTBEHHBIE CTOPOHBI HETTPOITOPLIMOHANIBHBI;
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II. 3agaun

1. Ilycts E u F — cepenunbl ctopoH AB u AC tpeyronbHuka ABC. Haiinute
IIolanb TpeyronbHnka ABC, ecnm 1omans TpeyroibHuKa AEF paBHa 3 cv?.
2. Ilpamasg, napamienbHas cropoHe AC tpeyrojabHuka ABC nepecekaeT CTOPOHbBI
AB n BC B Toukax N u P, coorBeTrcTBeHHO. Haiinure cropony BC, eciu

AN =4, NB=3, BP =3,6.

3. Ha cropone AB octpoyronbHoro tpeyrojbHuka ABC ormedyeHa Touka K.
Haiinute paccrosinue ot Touku K no cropoHbl AC, ecnu AK=3, BK=2, a

BbicoTa BD paBHa 4.

4. Jlyy DK, npoBeneHHbI U3 Touku K — cepeauHbl cTOpoHbl BC mapaiiesno-

rpamMa ABCD, nepecekaetcs ¢ 1ydyom AB B
touke F. Haiinute mepuMeTp TpeyrojbHUKa
AFD, ecom AD =4, DK=5,u DC=3.

5. W3 BHyTpeHHell Touku O TpeyrojbHHUKa
ABC — nipoBeieHbI MpsIMble, MapaJljieJIbHbIe
cropoHaM AB u BC. DTu mpsimble nepece-
KaioT cropony AC B Toukax Pu Q cooTBeT-
cTBeHHO. Haiinure moianb TpeyroibHUKa
POQ, ecnu PQ = 2, AC = 1 u miowaib
tpeyroiabHrka ABC paBHa 98 (puc.6).

6. Ha ocHoBanmsix BC u AD tpaneuuu ABCD
oTMe4YeHbl TOUkKM K M L COOTBETCTBEHHO.
Otpe3ok KL mpoxoauT 4yepe3 TOUKY Iiepe-
ceyeHwus auaroHasei. Haitnute orpesok KC,
ecim AL =4, LD=5u BK=2.
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7. IlycTtb muomaay ABYX MOAOOHBIX TPEYTOJbHUKOB paBHbI 15 mm? u 135 mm?.
OnHa cTOpoHa MepBOTo TPeyrojibHUKa paBHa 6 mm. HalimuTe cXOACTBEHHYIO

€il CTOPOHY BTOPOIrO TPEYroJIbHUKA.

8. Ilo naHHBIM puc.8 HaliAUTE HEU3BECTHYIO CTOPOHY.

9. I1omoOHBI 1 TpeyroJabHUKU Ha puc.9? Ilouemy?

8 9
X
8 10 x & 81°7
6 2 40 -
650 8l
¥ 3 75 30 A AV

10.Ha puc. 10 AJIF «> AHJG . Haiinute nnuny [H.
11.1Togo0OHBI 11 TpeyroJbHUKM Ha puc.11? B ciydae nogodusi, HailnuTe Koad-

¢duumreHT nogodus.

12. IlycTh mIomany ABYX MOAOOHBIX TPEYTOJIbHUKOB paBHBI 24 mm? u 216 mm?.
OpnHa 13 BBICOT IIEPBOro TPEyrojibHUKaA paBHa 8 mm. Haiimure cOOTBETCTBY-

IOIIYIO €ii BBICOTY BTOPOI'O TPEYroJibHMKA.
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13. Ha puc.12 nzobpaxeHbl MogoOHbIe MHOTOYTOJIbHUKU. Halinure HeM3BeCTHYIO

BCJIMYHHY.
a) S=7 6) S;=7? S,= 96 mm?
9 cm
S, S,=4cm’ S 8 MM
S, 6 MM 2
3cem

14. Ha puc.13 u3o0paxeHbl Mog00HbIE MHOTOYroJibHUKU. Halinute Koagdu-
LIMEHT TIOJ00USI.

a) 6 MM

4 MM

14

15. Ha puc.14 nzo6paxxeHbl mogoOHbIe MHOTOYTOJIbHUKK. HaliauTe Hen3BeCTHYIO
BCJ‘II/I‘{I/IHy

(14) a)S,:S,= 49:25,b -7 [0S, = 36:49, t-?

2 2

A\ 4 @@

16. Tenb oT ynMHapbl paBHa 12 m. TeHb OT YaCTHOrO J0OMa, CTOSIErO PSIOM,
paBHa 6 m. Ecnu ynHapa Bbillie 1oMa Ha 16 m, HaliAUTE BBICOTY IOMA.

17. BeicoTa maMsiTHMKA paBHa 9 M, a TeHb OT Hero paBHa 12 m. TeHb OT TOMOS,
pacTyliero psijioM, paBHa 16 m. Haiinure BHICOTY TOIOJIS.
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TEOMETPUYECKHUE ITPEOBPA3OBAHMS IINIOCKOCTH.
@\ JBVNZKEHUE U ITAPAJIJIEJIBHBIN ITEPEHOC

Ecnu xaxayio TOUYKy IUIOCKO (urypbl F KaKUM-TO CIIOCOOOM I€PEHECTH,
TO MOJIy4UM HOBYIO urypy F, (puc.l). Ecnu npu TakoM nepeHoce (oTobpaxe-
HUM) pa3IUYHbIC TOUKU MEPBON (DUTYPHI MEPEUIYT B pa3IMUHbIE TOYKHA BTOPOM
(urypsl (T.€. 0oTOOpaXkeHUE SABJISETCS B3aUMHO-OJITHO3HAYHbBIM), TO TaKOU Tepe-
HOC Ha3bIBAETCSI 2eoMempu4ecKum npeobpasoeanuem.

e Na X |
' X
\ y

Y
- O\l J
Ecau ipu npeo6pazoBaHUM MIEPEHOCSTCST BCE TOUKM TUIOCKOCTH, TO TOBOPSIT,
YTO 3aIaHO omobpaicerue niockocmu Ha ceos. Huxke Mbl pacCMOTPUM HEKOTOPBIE
reoMeTpuyeckre nmpeodpa3oBaHus.
[IpeoOpa3oBaHue, coXpaHsIOIIee pacCTOSTHAE MEXIY TOUKaMU Ha3bIBaeTCsI
dsuoiceruem. COrIacHO 3TOMY OIpeAeNICHUIO, €CIU TIPU MpeoOdpa3oBaHUM TTPOM3-

BOJIbHbBIE TOYKU X' 1 Y pUrypsl Friepexonsr B Kakue-10 TOYKU X, u Y, purypsi F
Y TIDY 9TOM BBINIOJIHEHO paBeHCTBO XY = X ¥, (T.e. cOXpaHsIeTCs pacCTOSHUE),

TO TaKoe MpeoOpa3zoBaHue OyAeT ABMXKEeHHEM (puc.2).

JBrxkeHue 00J1agaeT CASAYIOLMMU CBOMCTBAMMU:

JIBV>KEHUE MEPEBOAUT MPSIMYIO B MPSIMYIO, JIYY B JIy4, OTPE30K — B PaBHbIN
€My OTPE30K, YroJl — B PaBHbI €MY OTPE30K, TPEYrOJbHUK — B PAaBHbIA €My
TPEYTrOJbHUK.

[Tpennosnoxum, 4To B pe3yjbTare ABMXKEeHUS purypa Friepexoaut B GpUrypy
F,, a purypa F, nepexoaur B pe3yabTaTe BTOPOro ABMXEHUs B purypy F, . Toraa
burypa F nepexomuT B pe3yJibTaTe 3TUX ABYX ABUXEHUI B purypy F, u 3TOT
repeHoc Oynet cHoBa IBUXXeHueM (puc.3).

ITycTh Ha TUIOCKOCTH 3aJaH KaKoM-11060 BEKTOp AB 1 MPOU3BOJIbHAS TOUYKA
X. Ecau Uit TOYkM X, BBINOJNHEHO yciaoBue XX, = AB, To roBopAT, 4TO TOYKa
X napannenvro nepenecena B TO4Ky X, Ha BeKTOp AB.
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Ecnm kaxpas Touyka Iiockoii ¢purypsl F nepeHeceHa Ha BekTop AB (puc.4),
TO 00pasyeTrcsd HoBas (urypa F,. B 5ToM ciyyae roBopAr, uto ¢urypa F napa-
JIeNIbHO nepeHeceHa B ¢urypy F|. Ilpu mapajuielbHOM MEpeHoce Kaxaas TouKa
(¢urypsl F Oyzmer mapajieJIbHO TIepeHeceHa B OMHOM HaIlpaBJIeHMU Ha OAWHa-
KOBOE PacCTOSTHUE.

Ha puc.5 xaxnas Touka TpeyrojbHUKa mapajieJibHO TepeHeceHa Ha 40 m
OTHOCHUTEJIbHO HAuyaJIbHOTO TIOJIOXKEHMSI, a Aeab@UH Ha puc.6 mepeHeceH Ha
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BEKTOD d.

OueBUIHO, YTO TapaJUIe/IbHBINA TepeHOoC sBIseTcs ABMXKeHueM. [loaTomy
MapaijiebHbIN TEPEHOC MEPEBOAUT TIPSIMYIO B TIPSIMYIO, Jy4 B JIyd, OTPE30K —
B PaBHBI €My OTPE30K, U T.I.

[MycTh mpu Napajuie]bHOM NepeHoce Ha BeKTop AB = (a; b) Touka X (x; )
Guryper F niepexoaur B Touky X, (x,; y,) ¢urypsl F,. Torma mo onpeneneHuo:

X, —x=a, y,—y=0>b uaw  x, = x+ta, y =ytbh

DT GHOPMYJIbI HA3BIBAIOTCS (hopMyaamu NapaiiesbHo20 nepeHocd.

3anauga 1. B kaky1o Touky nepeiner Touka (-2; 4) mpu napajieibHOM Iepe-
Hoce Ha BekTop p = (3; 2)?

Pewenue. CornacHo gopmysiam mapajielbHOIO MmepeHoca:

x, =-2+3=1, y=4+2=6. Omeem: X (1;6).
Jadavu u 3adanus.

15.1. B kakyr Touky nepeiiaet Touka a) (3;2); 6) (0;2); B) (2;-5) npwu mna-
palJIEJIbHOM MEPEHOCE Ha BEKTOP 1_; = (-2; 1)?

15.2. IIpu nmapamieabHoM nepeHoce Touka A(4;2) nepeuwia B Touky B(3;7).
Haiinute BeKTOp, Ha KOTOPbI ObLI COBEPIIEH IapalleIbHbIA MepPeHOC.

15.3. JlokaxuTe, 4YTO MapajieJIbHbI NEePEeHOC MEePEeBOAUT a)MPSIMYIO B MpPsi-
Myl0, 0) JIyd B JIy4, B) OTPE30K — B PaBHBI €My OTpE30K.

15.4. IIpu napamienbHoM nepeHoce Touka (1;2) nepeuwia B Touky (1;-1). B
KaKylo TOUKY MepeiIeT Hayaao KOOpAruHaT?

15.5. Ilpu mapasienbHOM mepeHoce Touka (3;-4) mepeuwia B TOUKY (2;-4).
B kakyio Touky nepeiiger Hayajao KOOpaAWHAT?

15.6. CylllecTBYET JIM MapalieJIbHbII MepeHocC, MepeBoAsIIIui TouKy A(2;1)
B Touky B(1;0), Touky C(3;-2) B Touky D(2;-3)?

15.7. CyliecTByeT JI1 MapajlieNIbHbII MepeHOoC, NepeBOASIIMA TOuKy A(-2;3)
B Touky B(1;2), Touky C(4;-3) B Touky D(7;-2)?

15.8. Ilycts ABCDA,B,C, D, — xy6. Ilpu napajuieslbHOM IEPEHOCE OTPE3OK
A, D nepeuten B otpe3ok B, C. B kakoil oTpe3ok nepeiner otpe3ok AA4,?

SR




m\ OCEBAA CUMMETPUA

Ilycth Ha MIOCKOCTM 3agaHa MpsiMas a W He Jiexallas Ha Heil Touka M.
OnyctuM 13 TOYKU M Ha NpsSIMYIO a TIepereHaAuKyasIp U 006o3Hayum uepe3 O
ero ocHoBanue (puc.1l). Eciv g Touku M, exaiueil Ha nepreHIuKyspe Bbl-
nonHeHo MO =M, 0, To Touku M u M, Ha3bIBAIOTCS CUMMETPUYHBIMU IPYT APYTY
OTHOCHUTEJIbHO MPSIMOI @ UM CUMMETPUYHBIMU JAPYT APYTY OTHOCUTEIBHO OCH.

M1 ] N (2 ] a N
a
'I 0 'I Py
M | M,
A\ J A J
ComnocTaBuM NPOU3BOJILHOM TOYKE M IJIOCKOCTU TOUKY M|, CAMMETPUYHYIO

el OTHOCUTEIbHO TIpsIMOil a (ocu). Takoe oToOpakeHre MIOCKOCTU B ce0sI Ha-
3bIBAETCSI CUMMETPUE OTHOCUTENbHO OcU. IIpsMylo a OydeM Ha3bIBaTb OChIO
CUMMETPUU.

HenbuHbI HA pUC.2 CUMMETPUYHBI IPYT APYTY OTHOCUTEIBHO OCH 4.

s A N ™
3] T Ak y) (4] ‘
A] (_xl; y]) A
/ \ g
BI (_xz;yz) a B(xz,-yzv)
[9) X
AB = AB 0
\ J \ J

CuMMeTpusi OTHOCUTEILHO OCH SIBJISIETCS] IBMXKEHMEM, TaK KaK OHa coxpa-
HSIET PacCTOSTHUE MEXIy TOUKaMU.

Hasaiite mokaxem 3T0 yrBepxiaeHue. Ha puc.3. n3o06pakeHbl TpOU3BOJIbHbBIC
To4ku A (x,; y,) 1 B (x,; y,) . Ilyctb TOUuKM A, (-x,; y,) 1 B, (-x,; y,) cuMMeTpuy-
HbI UM OTHOCHUTEJIBHO NPAMOIA a (Jiydy Oy). JlokaxeMm, uto AB = A B,.
JeiicTBUTENBHO, TI0 (pOpMYJie PACCTOSTHUSI MEXIY IBYMSI TOUKAMU

— 2 2
AB = (XZ-X]) +(y2-y|) ’
— 2 2 — 2 2
AlBl_ (_xz_(_xl)) + (yg_yl) - (xz_xl) + (y2_y1)
TO €CTb OTU PAaCCTOSAHUA paBHBI. OTCIO)Ia CJICAYET TaKXKE€, YTO IIpU CUMMETPUU
OTHOCUTENBHO OCH KaXKIbIN OTPE30K MEPEXOAUT B paBHbIﬁ €My OTPE30K.
TouyHO TakKe MOXKHO nmoxkasaTb, 4YTO IIpU CUMMETPUU OTHOCUTCIIBHO OCU

KaXXJIblil YToJl MIePeXoauT B paBHBIN emy yroi. [Ipu 3ToM u3MeHsIeTCs JUIlb
HaIpaBIeHHOCTb yria (puc.4).
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Touka A (x; y) IpyA CUMMETPUN OTHOCUTENILHO OCH Ox MEPEXOIUT B TOUKY A,
(x; -y), a IpA CUMMETPUHM OTHOCUTEIBHO OCcH Oy MEPEXOIUT B TOUKY A, (-X; ).

Pl 3a0auu u 3adanus.

16.1. B xakue Touku nepeitayt Touku (1; 2), (0; 2), (2; 2) npu cuMMeTpUun
OTHOCHUTEJIbHO KoopArMHaTHOM ocu a) Ox; 6) Oy

16.2. Touka ¢ koopauHaTtamu (2; 4) Ipu CUMMETPUU OTHOCUTEJBHO KOOP-
JUHATHOM OCH Mepellia B TOUKY ¢ KoopauHatamu (2; -4). OTHOCUTENbHO KaKOM
ocU OBLIO COBEPLIEHO 3TO OTOOpaxeHue?

16.3. Kakue u3 ¢uryp Ha puc.5 cMuMMETpUUYHbl OTHOCUTeIbHO ocu? Ilepe-
pucyiite 3Ti GUrypbl cede B TeTpaab U MOCTPOMTE UX OCU CUMMETPUU.

16.4. CxonbKo oceli CUMMETPUU MMEIOT IPSIMOYTOJIbHUK, KBaapaT, poMmO,
paBHOOOKas Tpaneus?

16.5. Hapucyiite kakoii-nmm6o tpeyronbHuk ABC. 300pa3nTe TpeyrojibHUK,
CUMMETPUUYHBIN €My OTHOCUTEIBHO MPSIMOi, TIpoxosiieit yuepe3 BepiuuHy C.

16.6. Ilycte ABCD — mapaienorpamMm c BepiuumHamu A (3; 2), B (2; 7),
C (6; 7) m D (7; 2). N3o0pasure napamienorpamm A B C D, cuMMETpUYHBINA
€My OTHOCUTENbHO ocu Oy.

16.7. N300pa3ute Ha KOOPAMHATHOM IJIOCKOCTU rpaduk GpyHKumum y=x+4.
M3o00pasure npsamyo, CMMMETPUYHYIO TaHHOW OTHOCUTEIBHO OCcU OX, U OIlpe-
neauTe BUIL PYyHKIMU, Tpa)MKOM KOTOPOM SIBJISIETCSI 9Ta MpsiMasi.

16.8. CioBo, KOTOpoe OIMHAKOBO YMTAETCSl CJeBa HAIlpaBO M ClpaBa Ha-
JIeBO, Ha3bIBaeTcs najaMHapoMoM. Kakue U3 cienyrolmux NaIuHIPOMOB UMEIOT
oCb cuMMmeTpuun?

POTOP PEIIEP KAK ITOII ITIOTOII KOMOK HIAJTAIII

16.9. Iepepucyiite purypsbl, 3aqaHHbIE HA KOOPAMHATHOM IJIOCKOCTH (pHC.6),
cebe B TeTpanb. [loctpoiite purypol, CHMMETPUYHBIE UM OTHOCUTEIBLHO KOOP-
IMHATHBIX ocell Ox u Oy.

@a) y' e 0) y‘ 1l 6) yl B |
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m\ HEHTPAJIBHAA CUMMETPUA U IIOBOPOT

Toukn A M A, Ha TUIOCKOCTU HA3bIBAKOTCH CUMMEMPUHHBIMU OMHOCUMENbHO
mouku O, ec;im AO = 0A,, To ecTb ecym Touka O - cepennHa orpes3ka A4, (puc.l).

Ecnu kaxnas Touka rockoi (purypsl FriepeHeceHa B TOUYKY, CUMMETPUYHYIO
eil orHocutebHO Touku O (puc.2), To obpasyercs HoBas ¢urypa F,. B stom
cirydae roBopAaT, 4to ¢burypsl Fu F, cummempuuns: omuocumensro mouxu O.

M3o0paxenus neabGuHOB Ha puc.3 — PUTypbl, CAMMETPUYHBIE OTHOCUTEIBHO
Touku O.

CrUMMeETpUsST OTHOCUTEJIBHO TOYKH SIBJISIETCS TBUXKEHUEM.

Ecmu ¢urypa F ipy cuMMeTpUYHOM OTOOPaXKEHUM OTHOCUTEIBHO TOUKU O
MEePEXOAUT B ce0s1, TO OHA HA3bIBACTCS LIEHTPAJIbHO-CUMMETPUYHON (PUTYPOIA.

Hanpuwmep, napanienorpamm (puc.4) — LIeHTpAJIbHO-CUMMETPUYHAs urypa

OTHOCUTEJIbHO TOUKM mepecedeHust auaroHaneit O.

g

3adaua 1. B xakywo Touky mnepeitaet Touka A (1;2) nmpu cMUMMETpUU OTHO-
cuteabHO Touku O (2;4)?

Pewerue. Ilycts A, (x; y) — nuckomas Touka. Ilo onpenenenuio touka O —
cepenrHa orpeska AA,. 3nauur, 2 = (xt1)/2 , 4 = (y+2)/2 . I3 51X paBEeHCTB
nonyyum x =4 —1=3, y=8—2=6. Omesem: A (3; 6).

A (6] f
N\ A 0 \(&@

0 7 —@

[TycTth Ha mockocTu 3amanbl Touka O u yrona ¢. [Ipennonoxum, 4to Touka
A nepeHocurca B TOUKy A, TaK, ut0 OA = OA, n LAOA, = ¢. Takoe npeobpa-
30BaHUE HA3bIBAETCS TOBOPOTOM IJIOCKOCTHU Ha yroJl (¢ OTHOCUTENBbHO TOUukU O.

2\ N




Ecnu xaxayto Touky riockoit purypbl F moBepHEM Ha Yrojl () OTHOCUTEIBHO
Touku O, T0 0Opasyerca HoBas ¢urypa F,. B aToM ciyyae roBopAr, 4ro (ury-
pa F nepewna 6 gueypy F, nosopomom na yeoa ¢ omnocumenvro mouxu O. Ha
puc.6 n3o0paxeH KU U Gurypa, Kkotopast oopasoBaHa Ipu MOBOPOTE €ro Ha
HEKOTOpPBIIA YroJ.

[ToBOPOT OTHOCUTENBLHO TOUKU TAKXKE SIBJSIETCSI ABUXKEHUEM.

IToBopoT Ha yros 180° oTHOcUTENBLHO TOUKU O SBIISIETCS LEHTPAIbHONM CUM-
MeTpueilt OTHOCUTEJIbHO TOUkU O.

Touka A (x; y) ¢ 3a1aHHBIMUA KOOPAMHATAMU TP CUMMETPUN OTHOCUTEIBLHO
HayaJla KOOPAMHAT NePeXOauT B TOUKY A (-x; -y): A (x; y) —> A, (-x; -y).

B npupone cuMMeTpui0O MOXHO BCTPETMTb Ha KaxaoM iiary. Hampumep,
OOJIBILIMHCTBO >KMBBIX CYILLIECTB, B YACTHOCTHU TEJIO YeJIOBEKA U KMBOTHOTO, JIUCThS
1 LBETbl pacTeHU CUMMETpUYHBI (puc. 7). EcTb Takke HeXUBbIE TPUPOIHbIC
00BEKThI, TAKME KaK CHEXWHKHU, KPUCTAIBI COJIM U MOJIEKYJISIpHAsI CTPYKTypa
BEIIECTBA, KOTOPbIE COCTOSIT M3 YIAMBUTEIbHBIX CUMMETPUUYHBIX (opM. DTa
MPUPOJHAST KpacoTa M COBEPLIEHCTBO CIYXKUT OCHOBOM JIsI MpeacTaBUTEEi
TBOpYECKUX Tpodeccuil Takux, Kak CTPOUTENIM, MHXEHEPbl U apXUTEKTOPHI,
JUISI CO3AaHMsI 3MaHUI U COOPYXXEHUI, YCTPOMCTB 1M MEXaHU3MOB, TEXHUUYECKUX
1 TPAHCIIOPTHBIX CPEACTB.

AY, 2

+

VA (\/

3adauu u 3adanus.

17.1. B kakyto Touky nepeineT Touka A (4; 2) npu CUMMETPUU OTHOCUTEIBHO
touku O (-2; 3)?

17.2. Odng ¢uryp Ha pucyHKe 8, JoKaxuTe, yTo Touka O sBJSIETCS LIEHTPOM
CUMMETPHUM.

17.3.B kakue TOUKM nepeimyt Touku (-2; 5), (2; 2), (-6; 12) npu LIeHTpaJIbHOMI
CUMMETPUM OTHOCUTEJIbHO Hayaja KOOpAWHAT?

17.4. TlokaxuTe, 4YTO LEHTpaJbHAsI CUMMETPUM SIBJISIETCS IBVKEHUEM.

17.5. IloxkaxwuTe, 4YTO TMapajIeoTpaMM SBJISIETCS LICHTPATbHO-CUMMETPUYHOMN
(durypoit otHocuTeIbHO TOukM O, TIepeceueHus AuaroHajeil mapaieno-

rpamMma (puc. 4).
V58




17.6. Kakast u3 ¢uryp OyneT LIeHTpalbHO-CUMMETPUYHOUN (DUTYpOIi: MPSIMOY-
TOJbHMK, KBaapar, Mapajjiejorpamm, yroj, IpsiMasi ¥ paBHOCTOPOHHMUIA
TpeyroibHuK? e HaXomuTCsl UX LEHTP CUMMeTpuu?

17.7. Hapucyiite otpe3ok AB 1 0603HaubTe TOUKy M BHe ero. MI3006pa3ute oT-
pe30K A B, CUMMETPUYHBIA OTPE3KY AB OTHOCUTENBHO TOUKU M.

17.8. Hapucyiite npousBosibHbIi TpeyronbHUK ABC. U300pa3ute TpeyrojabHUK,
CUMMETPUUYHBIA €My OTHOCUTEILHO TOUKU: a) C; 0) nmepeceuyeHust MeauaH.

17.9. Ha koopauHaTHO# M10CKOCTH 3aaH napaienorpamm ABCD ¢ BepliMtHaMK1
BToukax A (3, 2), B(2;7), C(6;7)u D (6; 2). N300pa3ute napaieiorpaMm
A,B,C,D,, cuMMeTpu4HbIA eMy oTHOCUTeIbHO Touku O (0, 0).

( = . = . = I
€T aiatizs 30 cil sumraisst=sssmeselllaseisanancazessseanss
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17.10. Ilepepucyiite ¢urypsnl, 3agaHHbIE B KOOPAMHATHOMN MJIOCKOCTU (puc.9),
cebe B TeTpadb. [locTpoiiTe B 3TOM KOOPAMHATHOM MIOCKOCTU (DUTYPHI,
CUMMETPUYHBIE UM OTHOCUTEIBLHO Havajlla KOOPIMHAT.

17.11. Ilepepucyiite purypsl, 3agaHHbIE B KOOPAMHATHOM TIJIOCKOCTH (puc.10),
cebe B TeTpalb. B 3TOll KOOpAMHATHOM IMJIOCKOCTU MTOBEPHUTE KBaapaT Ha
90°, TpeyroabHUK — Ha 180°, maTuyronbHUK — Ha 120°.

— :

17.12.0npenenure, Kakou TUII CUMMETPUU UMEIOT MHOTOYTOJIbHUKHU Ha puc. 11.
CKOJIbLKUMM OCSIMU CUMMETPUM OHU 00JIamaroT?

17.13. Onpenenute, KakKoOW TUN CUMMETPUU UMEIOT OYKBbI
M, N, S, X, Z,V, T,Y,U W,D, B, H K, C, I, E, A




17.14. Ha puc.12 uzodpaxeHbl (pUIypbl, COCTaBJIE€HHbIE U3 HECKOJbKMX I10JIy-
KpyroB. Omnpenennre, B KAKUX U3 HUX, CYLLIECTBYET MOBOPOT, MEePEBOASIIINIA
¢urypy B cebsi. OnuiumTe 3TU ITOBOPOTHI.

12) a) 6) 6) 2) 9) e)
L L [ /\D LN

17.15. Kakue u3 ¢uryp Ha puc. 13 obsangatot ueHTpoM cumMmetrpumn? Ha kakoit
YIoJl UX HY>KHO TOBEPHYTh, YTOOBI OHU TIEPEIId B ceOs1?

E’J a) 0) 8) )

\J'/

S J

17.16. YetnipexyroibHuku ABCD u MNPK Ha puc.14 uMe1oT 0IMHAKOBYIO IJI0-
mwanb. [Tokaxure, 4TO cymMMa IIolIaAeil KpacHBIX TPEYroJbHUKOB paBHA
CyMMe TIJIOIIAACH TPEYrOJbHUKOB 3€JICHOrO 1IBETA.

17.17. IpsimoyronbHUuK ABCD pa3nesyieH Ha YeThbIpe MPSIMOYTOJIbHUKA TIPSIMbIMMU,
napayjieIbHbIMU €ro CTopoHaM. Kcronb3ysl faHHbIEe pUcyHKa 15, HalinuTe
IUIOLLAAb He3aKpallleHHOTO MPSMOYTOJIbHUKA.

17.18. KBagpatsl ¢puryp Ha pucyHke 16 mmeror cropoHsl 10 cm, 9 cm, 7 cm m
4 cm. cymMa TIIoIIaAeii KpacHBIX KBaapaToB paBHa 112 cM?. Haiitu cymmy
IUIOLAJEi CMHUX KBaapaToOB.

1 (25) (18 10 ]
B
12
?
A
/L AN J

Ilpoexm "Cuexcunxu”

B mpupone Bce CHEXXMHKM CUMMETPUYHBI M HE OIMHA-
KoBBbI. Kaxnas cHexkMHKa MepexoauT B ceOsT pU MOBOPOTE
Ha 60°. Kak MOXHO BBIpe3aTh Ha Oymare (purypy, Kotopas
IepexoanT B cedst ipu moBopote Ha 60°? BeipexbTe Ha Oy-
Mare HeCKOJIbKO TUIOB CHEXMHOK.




17.19. Ilepepucyiite ¢purypsl, 3agaHHbie Ha puc.9, cede B TeTpaab. IlocTpoiiTe
(urypnl, CMMMETpUUYHBIE UM OTHOCHUTEJILHO 3aJJaHHOI OCH.

N\ J
17.20. Onpenenure, KaKUM TUIIOM CUMMETPUM OOJIaJalOT JIOTOTUIILI aBTOMO-
OUJIbHBIX KOMITAHUI, N300paxkeHHbIe Ha pUC.18.

O

Ilpoexmuasa paboma "leomempusa uyeemnuxa".

Tpu npyra Anapeii, Bonons u Cepexa, XOTAT pa30UTh KBaApPaTHbIN LIBETHUK.
AHzpelt xoueT pa3duTh LIBETHUK TPU MOMOIIU 4 pa3HbIX HUTEH OAWHAKOBOW
JIUTAHBI, MPOTSHYTBIX MeXay 4 kKosablkamMu (puc.19.a). Bonoas xouet pa3douTth
LIBETHUK TIPY TIOMOILU 2 pa3HbIX HUTEH OAMHAKOBOM JUIMHBI, TIPOTSIHYTHIX MEXKIY
KOJIBIIIIKAMU, a 3aTeM IMPOBEs Mapalie/IbHYIO TIPSIMYIO Yepe3 CepeMHbI TTPo-
TSHYTbIX HUTEW (puc. 19.6). Cepexa Toxe XoueT pa30dUTh LBETHUK MPU MOMOILLU
2 pa3HbIX HUTEH OJAMHAKOBOI JUIMHBI, TIPOTSHYTBHIX MEXIY KOJIBIIIKAMU Tak,
YTOOBI OHY ObUTM TEPHEHIUKYISIPHBI (puc. 19.B) 1 nepeceKauch Mo ceperHaM.
CkaxwuTe, KTO U3 HUX MOCTYNWJI npaBuwibHO? [Touemy?

@ a) 8) )

a

90°




Ilpoexmnaa paboma "l'eomempus u onmuxa"”,

B cemuammatom Beke Benukuii (ppaHuysckuit marematuk Ileep Depma
OOHAPYXWII CIEAYIONIYI0 3aKOHOMEPHOCTD: CBET MEPEXOAUT U3 OJHOU TOYKU B

JPYTYIO 32 KpaT4dauiiuee BpeMsl.

1. Toukun A u B nexar 1o ogHy CTOPOHY 3epKa-
Ja. JIyd cBeTa BBIXOOUT U3 TOYKU A U OTpaxasiCh
OT TTOBEPXHOCTHM 3€pKaja, IoMaaaeT B TOUKY B
(puc.20). Ucnonw3ys npuHuun Pdepma, Hanigute
COOTHOILLIEHUE MexXay yriioM ACM (yron maaeHwusl)
u yraoM BCN (yrojt oTpaxkeHusl).

2. JloM (pepMepa HaxomuTCsl B TOUKe A Ha OGepery
peku, a ero ¢epma - B Touke B (puc.21). @epmep
KaXIbli TeHb U3 AOMa MAET K peKe, HAIOJHSET
cocyabl BOAOM, a 3areM uaeT Ha depmy. Kakum
KpaTyaiuyum IyTeM OH JOJKEH 3TO OCYLIECTBISATh?

E 3anumamenvnasn ceomempus.

a) Ha puc.22 uzo0OpaxeH NpOM3BOJbHBINA BbI-
MYKJIbIiA YeThIPeXyroJabHUK. JuaroHaaum yeTblpexy-
roJiIbHMKa pa30oMBalOT €ro Ha YeThbIpe TPeyrojabHUKA.
JlokaxxuTe, 4TOo /151 TUIOLLAIEH 3TUX TPeyroJbHUKOB
BBIIIOJIHEHO §, -5, = §, - §,.

Ykazanue: Mcronb3yiiTe cBoicTBa MOJOOHBIX
¢uryp.

0) Mcnonb3ysl faHHBIMU puc.23, HAAUTe Heu3-
BECTHYIO IUIOLIAMIb.

B) Ha puc.24 n3o0paxkeH NMpou3BOJIbHbII BBIITY-
KJIbIiA YeThbIpeXxyrojibHUK. CepeanHbl CTOPOH YEThI-
pexyrojibHMKa COeIMHEHbI OTpe3KamMu. B pesyiabTaTe
YEeThIPEXYTOJIbHUK pa30MBAETCsI HA YEThIPe YeThIpeX-
yrojbHuKa. JlokaxuTe, 4TO Ml TUIOLIAAE 3THUX
YETBIPEXYTOJIbHUKOB BBINIOJIHEHO S, +§, = §, + §,.

YkazaHue: MCHOHLBYIZT@ BCIIOMOTAaTCJbHYIO
\

durypy Ha puc.25

(

B

v

B) HaiiguTe HEM3BECTHYIO IUIOLIANb, UCIIOIL3YS TaHHBIE puc.26.

S, +8,=8§,+8§,




10583 INOAOBUE TEOMETPUYECKUX ®OUTYP

(1} N Ha npenbiaymmx ypokax Bbl MO3HAKOMUJIUCH
C TIOHSITHUEM MOJO0O0OHBLIX MHOTOYTOJBHUKOB. DTO
MOHSITUE MOXHO BBECTU W JJISI JTIIOOBIX T€OMETPU -

yecKux puryp.
ITycTth Kaxnoit Touke (urypsl F rocrtapjieHa B

/ [/ COOTBETCTBME HEKOTOpasi Touyka ¢Gurypel F* Tak,

YTO KaxmIoi Touyke (GUrypbl F* COOTBETCTBYET

eIMHCTBEeHHas1 Touka ¢urypsl F (puc. 1). Torna ro-

BOpSIT, YTO OMpeaesieHO Mpeodpa3zoBaHne (UTYPHI

\ J F B urypy F* .

Onpedeaenue. Ecnu npu npeoOpaszoBaHuu ¢urypsl F B durypy F*
PaCCTOSIHUSI MEXly TOYKaMKU M3MEHSIIOTCSI B OHO U TO K€ YMCJIO pa3, TO
Takoe mpeodpa3zoBaHue Ha3bIBACTCS npeodpazoeanuem nodoous (puc. 2).

fij \ OT0 onpenesieHre MOXXHO UCTOJIKOBATh Tak. [1pen-
FcoF* MOJIOXUM, YTO B PE3yJbTaTe HEKOTOPOro Mpeod-
pa3oBaHUsI NMPOU3BOJLHLIM To4ykam X, Y (urypsl
F comoctaBneHsl Touku X*, Y* ¢uryper F*. Ecan
X*Y* = k XY, k >0 , To Takoe nmpeoOpa3oBaHue
HasbIBaeTCsl npeodpazoearnuem nodoous. Ilpu saTom
YUCIO Kk - OAHO U TO Xe ISl BceX ToueK X u Y, u
OHO HAa3bIBAETCS K02¢hhutuernmom noooous.
X*V* = kXY Ecnu ¢durypsl Fu F*3amaHbl 1 Ipyu 3TOM MEp-
\__k— kosppuyuenm nodobus ) Basi MEPEeBOAUTCS BO BTOPYIO MpeobOpa3zoBaHUEM
nonobus, To durypel F u F* HazeiBaloTcd nogooHeiMu. [Togobue ¢uryp obo-
3HayaeTcd Tak: F co F*. Eciim HyXXHO Takke yKa3aTb KOodOUILIMEHT nogoous k,
TO nogobue puryp obo3HauaeTcs Takxke Tak: F oo F*,
Ecimn nipu mpeoOpa3zoBaHuM mogo6ust Touke X comocTaBieHa Touka X*, To
roBOpAT, YTO ToukKa X rpeoOpa3oBaHa B TOUKY X *, WM MEPEXOAUT B TOUKY X *
IIpeobpazoBaHue 1ogo0Ous odsagaeT CACAYIOLIMMUA CBOMCTBAMM.

IE' Teopema. Ilpeobpasosanue nodobus nepegodum: a) npamyio 6 npamyio; 0) ay4
6 AYY; 8) y20.1 6 PAGHBLI eMy y20.4; 2) OMPe30K 6 Ompe3oK, 0AUHA KOMOpPo2o boabuie

danHozo ¢ k pas.

fij ) Jloxazamenvcmeo. a) IlycTh mpu npeoOpa3zoBaHUU
7 7 noaooust ¢ KoappuurueHToM k pa3IMyHbie TOUKU
y y+ | X, Yu Z, nexaiuue Ha OqHONU NpsIMOM, MEPEXOAT
B Touku X* Y*u Z* (puc. 3).
—_— IIyctp omHa u3 Touek X, Y, Z, Hampu-
X* | Mep Toyka Y, JIEXUT MeXAYy ABYMS APYTUMU.
Torma XZ = XY+YZ. CornacHo orpenesieHUIo TIpe-
N / 00pa3zoBaHUS MOA00KS:




X*Z*=k XZ=k (XY+YZ)=k XY+k YZ=X*Y*+Y*Z*.
Orcloma ciaeayeT, 4To Toyku X* Y* u Z* jmexaT Ha OgHOM MPSIMOIA.
MpbI foKa3anu yTBepKaeHUe TOJbKO IS ciydast a). Jloka3aTelbCTBO OCTallb-
HBIX YTBEPKACHUI TpeajaraeM BaM B KaueCTBE YIIPaXKHEHMS.

3adauu u 3adanus.

18.1.4T10 Takoe npeodbpa3oBaHue 11OI00Ms?

18.2.Kakue ¢urypsl Ha3bIBalTCHd
MOJTOOHBIMU?

18.3.ITocTpoiiTe NpAIMOYIrOJNbHUK,
MOJOOHBI MPIMOYTOJNBHUKY C
LIMPUHON 3 CM M JJIMHOM 4 cM, ecu
Ko3¢pUIIMEHT 1Toao0us paBeH 2.

18.4.Ha puc.4 gaH mjiaH LIKOJbHOTIO IBOpa
B MacmTabe 1:1000. Ilpoussens
HEOOXOAUMbIE M3MEPEHMSI, HaauTe
WCTUHHBIE pa3Mepbl: a) ILIKOJIbHOTO
JBOpa; 0) 3AaHMS LIKOJIbI, B) KIyMO;
I) CHOPTIUIOLIAAKM; A) IIKOJbHOTO
caja.

18.5.Macmrtabd kaptel 1:50000 (pwuc.

5). Haiigute paccTosiHUE MEXIY
neHtpamu cea O6ox u O3om.

18.6.JoxaxuTe, 4TO NMpU IMpeodpa3soBaHUU
MMOJ00MS COXPAHSIIOTCS YIJIBI MEXIY
JIy4aMu.

18.7*.lokaxuTe, 4TO ITpeoOpa3oBaHuE
noaoOusl TEpeBOAUT: a) Mapajje-
JjorpaMM B TapajjeiaorpaMm; 0)
KBaJpaT B KBaapaT; B) IIPSIMOYTOJIb-
HUK B MPSIMOYTOJIBHUK; I) poMO B
poMO; 1) Tpameluio B Tpaneuulo.

18.8*.IIpu mpeoOpa3zoBaHUM ITOI00US
¢ kKoaddumuentom noxobus 0,6
TpeyrolbHUuK ABC mepexoauT B
TpeyroabHuk A*B*C* Haligute
nepuMeTp TpeyroabHuka A*B*C¥,
eciny mepuMeTp TpeyrojbHuka ABC
paBeH 12 cM.

18.9.Ha pwuc. 6 ykaxute mapbl MOITOOHBIX
MPSIMOYTOJIbLHUKOB U OIPEeAeUTE
K03 GULMEHTHI T10100usl.

f4]

3maHue IIKOJIBI

0)

12




@ CBOMCTBA IMOJJOBHBIX MHOT'OYTOJIbHUKOB

IE Teopema 1. Omnowenue nepumempoé nodoOHbIX MHO20Y204bHUKOE PAGHO
Ko3¢hhuyuenmy nooobus.
lokazamenvcmeo. JIEACTBUTENIBHO, €CJIM MHOTOYTOJIbHUKM, A A,...A v B B,...B,

NoIO0HBI ¢ KOabGUIMEHTOM NIonodus k, 10 B B =k A A, B,B.=k AA,, ..., B B =k A A,
Orkyna nonyyaem paBeHCTBO P=B B,+B B, +...+B B =k A/A,+k A, A,+...tk A A=
=k (A, A,tA,A,+...tA A)=k P,. Teopema doxasana.

IE Teopema 2. IlodoOnvie MHO20Y204bHUKU MOXCHO Pa30ums Ha 00URAKOBOE HUCAO
nodoOHbIX Mpey2oAbHUKOE.

) Jokazamenvcmeo. TlpeamonoxXum, 4TO

1)
D MHoroyronbHUku ABCDE w A,B,C,D\E, mo-
D, IOOHBI ¢ KO DULIMEHTOM I10100Ud K.
M3 cootBercTByomux BepmnH C u C,
npoBeaeM nuaroHanu CA, CE, C\A,, u C\E,
@ E g | (puc.1). B pesynbrate MHOTOYrOJbHUKM pa3-
G ' | GUBAIOTCS HA OIMHAKOBOE YHCIIO TPEYTOIbHM-
p J 2 / KoOB. JlokaxeM nmogodue Tpex Imap MmoJiydeHHBIX
S ! ' ) TpeyroJIbHUKOB.
1.LAABC c>AA B, C,. [IeiiCTBUTENIBHO, y 3TUX TPEYTOJbHUKOB I10 YCJIOBUIO,

AB _ BC
I’ AB, BC
AABC oo AAIBl Cl.

2. ACDE co AC,D,E,. DT10 nogobue goka3bIBaeTCs TaK Xe, Kak B ciayyae 1.

/B=/B =k. Torga mo npusHaky CYCnogo0ust TpeyrojibHUKOB:

3.AACE coAA,C\E,. IeiicTBuTenbHO, paccMoTpuM yriubl: ZCAE w ZC\AE,

ZCAE :ZBAE _ZCAB, ZC]AIEI ZZBlAlEl _Z ClAlBl'

3nech, ZBAE=/B/AE, (Kak COOTBETCTBYIOLIME YIJIbl JAHHBIX MTOJOOHBIX
MHOroyroibHUKoB). ZCAB=/C,A,B, (KaK COOTBETCTBYIOLIME YIJIbl MOJIOOHBIX
TpeyroabHUuKoB ABC u A,B,C,.

3nauur, LCAE=/C\AE,.

Paccmorpum croponbl AC, AE n A,C, u A, C;:AC=kA,C,, TaK KaK OHM -
CXOACTBEHHBIE CTOPOHBI MOAOOHBIX TpeyrodbHUKOB ABC v A, B,C,. AE =kA,E,
TaK KaK OHU - CXOJCTBEHHbIE CTOPOHBI MTOJAOOHBIX MATUYTOJbHUKOB. Toraa nmo
npuszHaky CYC noao6ust tTpeyroibHUKOB AACE co AA,C,E,. 1isi mpou3BOjib-
HbIX MMOJOOHBIX MHOTOYTOJIbHUKOB OKA3aTEJIbCTBO MPOBOAUTCS aHAJOTMYHO..

Teopema doka3zaua.

Teopema 3. OTHOLIEHME IJIOLIAAEH ITONOOHBIX MHOIOYTOJbHUKOB PaBHO

KBaapaTy Koa3(h UIIMEeHTa MoI00usl.




Jloxazamenvcmeo. Tlpearnonoxum, @
4YTO MHOTOYTOJNbHUKU A A,...A ¥
BB,...B, 1ono0HBI ¢ KO3GhOUINEHTOM 3
nono6us k. Torna tpeyronbHuku A 4,4,
AAA,, ..., AA, A, TOMOOHBI Tpey- |,
ronbHukam B B,B,, B BB, ..., BB B
COOTBETCTBEHHO, MPUYEM OTHOIIEHUE y 7
IUIOLIAAe TMOJOOHBIX TPEYTroJbHUKOB

paBHO k* (puc. 2)
S = k2§ S, =kS ey S =k2S

A A A, B BB PAAA, B,B,B,} A4, A BB, B,

on-1""n 17n-1"n

CloXuB COOTBETCTBYIOLIME YACTU STUX PABEHCTB, mojiyuum S, , = k*§,
1772 172"
Teopema dokazana.

B

n

MHafmme OTHOILIEHUE TIOIIAAEH ABYX MOIOOHBIX MHOTOYTOJIbHUKOB
¢ nniepumeTpamu 18 cm u 24 cm.

Pewenue. 1) Bocrnonb3yeMcsl TeM, UTO OTHOILEHUE IePUMETPOB MOAOOHBIX
MHOT'OYTOJIbBHUKOB PaBHO KO3 (ULUEHTY NOA00MsI, OJIYYrM, UTO k =24 :18=4:3.

2) Tak KaKk OTHOILIEHKE TUIOLIAIei TOTOOHBIX MHOTOYTOJIbHUKOB PaBHO KBa-
npaty Ko3dduireHTa nogobus, To KICKOMOe OTHOLIEHHE PaBHO 16 .

Omeem: 19_6 . 9

¥d 300auu u 3a0anus
19.1.YeMy paBHO OTHOILIIEHUE MMEPUMETPOB MOAOOHBIX MHOTOYTOJIbHUKOB?

19.2.ITpoKOMMEHTUPYITE TeOpeMy OO0 OTHOLIEHMM IIOIIAAEei MOJ00HBIX
MHOTOYTOJILHUKOB.

19.3.MoryT u ObITh MOJAOOHBIMU TPEYTOJbHUK U YETHIPEXYTOJbHUK?

19.4.Hajinute K03)PUIUEHT MOAO0MS YSTHIPEXYTOJbHUKOB € IIOMAAIMU 6 M2
u 24 m’.

19.5.1TepumeTpsl IBYX MOAOOHBIX MHOTOYTOJbHUKOB 18 cm u 36 cm, cymma ux
miomaneit papHa 30 cu?. Haiimure mioiaaym MHOTOYTOJbHUKOB.

19.6.I1psimMast, mpoBefeHHas TMapaieIbHO OAHOM M3 CTOPOH TPEYroJbHUKA C
nepuMeTpoM 84 cm, OTCeKaeT OT HEro TPEYroJbHUK C MepuMeTpoM 42 cm

U TUIolanabo 26 cx?. Haiigure miomaas 3a0aHHOTO TPEYroJIbHUKA.

19.7.bynyt 11 MOogOOHBIMU (PUTYPBI, CAMMETPUYHBIE OTHOCUTEJIBHO TOUKU O?
A durypbl, cMUMMETpUYHbBIE OTHOCUTEILHO Oocu? Eciu na, To HailauTe Ko-

a(ppuLeHT nogoousl.
19.8.Ha mnane ¢ macmtadbom 1:1000 m3o0pazkeHO XJI0MKOBOE mose B (opme
YeThIPEeXyroJibHMUKA TIoanbio 12 cm?. Halimute peaabHYIO MUIOLIAAb TTOJIS.

19.9*. CymMa nepuMeTpoB ABYX MOJOOHBIX TPEYTOJIbHUKOB C TJIOIIAASIMU 8 CM?
u 32 cM? paBHa 48 cm. Haiinute nepuMeTpbl TPEYroJbHUKOB.




\ IF'OMOTETHUA U ITIOJOBUE

I'oMoTeTss — OmMHO W3 MPOCTEHMIINX
npeobpazoBaHuii mogobus. IlycTh gaHbl
¢durypa F, Touka O U TOJOXMUTEIbHOE
yucao k. IlpoBeaem uyepe3 MPOU3BOJBHO
BbIOpaHHYI0 TOUKY X ¢urypsl Fiyd OX n
OTJIOKMM Ha HeM OTpe3oK OX|, paBHbBII
k-OX (puc. 1). OnpeneneHHOe NOAOOHBIM
obOpa3oM mpeoOpa3oBaHue, COMOCTaBJISI-
folee Kaxaon touke X ¢urypsl F TOUky

X,, HaspiBaeTcsa romoreTuei. Ilpu sTtom
Touka O Ha3bIBAETCS LIEHTPOM FOMOTETUH,
- /' yucao k — KoaOUIMEHTOM TOMOTETUH,
(2] , \ a durypa Fu durypa F,, mojaydarouiascs

1 u3 ¢urypsl F npu 3ToM npeoOpa3oBaHUMU,
Ha3bIBAIOTCSI TOMOTETUYHLIMU (PUTYpPAMU.
Teopema. Tomomemusa aeéasemcs

npeobpasoeanuem nodobus.
o Jlokazamenvcmeo. Ilyctb Touku X u
A‘ Y ¢urypsl F ipy rOMOTETUM C LIEHTPOM
0 (- O u Ko>DPULHUEHTOM Kk TIEPEeXOomaT B
Touku X, u Y, (puc. 2). B stom ciyuae,
. ) COTJIaCHO OIIpeaeIeHUI0 TOMOTEeTUH, B
(_3} N TpeyronbHukax XOY u X, 0Y, yron O —

00U U BBINIOJHEHO COOTHOIIECHUE
ox_ov,_
ox oY )

3nauut, TpeyroabHuku X0Y u X 0Y,
nono0Hbl o npusHaky CYC momobus

TPEYroJIbHUKOB

[TosTomy X _0X OTKyJa
XY OX° ’
XY=k -XY Teopema dokasana.
E/’ Jadaua. JlokaxuTe, 4TO JIOOBIE IBE OKPY>KHOCTH, KacalolIrecs CTOPOH yria

AOB, ABAKI0OTCS TOMOTETUYHBIMU C LIEHTPOM TOMOTETUU B Touke O.

Jlokazamenvcmeo. TlycTb okpyxXHOcTH ¢ LeHTpamu O, u 0, KacawoTcs
ctopoH yria AOB (puc.3). JlokaxkeM, YTO OHU TOMOTETUYHHLI.
[Mpeanonoxnm, 4To TOYKM X, 1 X, — COOTBETCTBYIOIINE TOYKM KACAHUSA
3TUX OKpYXHOCTel 1 jayda OA.
Torma, AOX 0, c> AOX,0,, TaK KaK
2X,00,=2X,00, m £0X0,=2£0X,0,=90°.

B N\ N




OzXz_OOz . (4 )
0X, 00, a) 0<k<I

[IpaByro yacTh 3TO MpOMOPLIUU
0003HaYMM uyepe3 K M paccMOTpUM TO-
MOTETHUIO C LUEHTPOM B ToUYKe O 1 K03b- |

OT1clona,

2772

0,4,
ITycth ipu 3TO¥ rOMOTETUU MPOU3-
BOJIbHAs TOYKA M, OKPYXHOCTH C LIEH-

duuuenrom K=

tpoM O, nepeiiger B Touky M, . Torxa, 06) k>1
_ - 0X
OM,=kOM, wmu O,M,= OZXZ.OlMl.
| 0

Tax xax 0 X =0 M, 1O monayyum
paBeHcTtBo O,M,=0,X,. DTO 3HAYUT, YTO
TOYKA M, JIEXUT Ha OKPYXXHOCTH C LIEH- \ y
tpoM O, u paguycom O0,X,.

L --]Axmueuzupymmee ynpaxchenue.

Ha puc. 4 uzobpaxeHbl TOMOTETUYHbIE (DUTYpbl ¢ KOA(PDULIMEHTaAMU: a)
0<k <1; 6) k> 1. Kakue BbIBOJAbl OTHOCUTEIbHO "CXaTUs1” WU "paCTSKEHUS”
TOMOTETUYHBIX (DUTYp MOXHO CIeaTh, IISIAS Ha BEIMYMHY KO3(hUIMEHTa
romoreTuun’?

3adauu u 3adanus.

20.1.4r1o takoe romoteTusi? Uto Takoe LEHTP rOMOTETUH, KOI(PPULIUEHT FOMOTETHM?

20.2.]JlokaxuTe, UTO rOMOTETUS SABJISIETCS MIPeoOpa3oBaHKeM MOJ00MS.

20.3.Iloctpoiite TpeyroabHUK. BeiOepute Touky O, TpHMHAIeXallyl: a) BHYTpPeHHEH
qacTy; 6) BHELIHEH 4acTH TPEYTrOJbHUKA, U PACCMOTPUTE TOMOTETHIO C LieHTpoM O
1 K03 GULMEHTOM k =2, TIOCTPOMB TPEYrOJIbHUKM, TOMOTETUYHBIE TAHHOMY.

20.4./1Ba pomba ¢ nepumerpamu 18 cM u 27 cMm romoreTuuHbl. Haiinure
OTHOILIEHWE CTOPOH U IUIOLIAAEH 3TUX POMOOB.

20.5.11pu romoreTun TOYKa X MEPEXOAUT B TOYKY X, ToYKa Y — B Touky Y.
Haiinure tientp sroit romoretuu, ecau touku X, X, Y, Y He ynexar Ha
OJTHOW MPSIMOWA.

20.6.11pu romoreTn ¢ KO3(PGUUMEHTOM 2 TOYKA X MEPEXOAMUT B TOYKY X .
Haiigute LieHTp 3TOl TOMOTETUM.

20.7.lokaxure, yTo purypa, roMOTeTMYHAsI OKPYXXKHOCTH, SIBISIETCSI OKPYKHOCTBIO.

20.8.IToctpoiite oKpyXHOCTb. PaccMoTpuTe (DUTypbl, TOMOTETMYHBIE €/ TP TOMOTETHH
1
C LUEHTPOM B LIEHTPE OKPYKHOCTH M KO3(DPULImeHTaMu a)%; 6) 2; B) 3; 1) 3 -

20.9.Ilycth maHa Touka A, mpuHajjexaulass BHyTpeHHei oOjactu yria. Ilo-
CTPOITE OKPYKHOCTb, KOTOpasl KacaeTcs CTOPOH YIjla M MPOXOIMUT 4epes
TOUKy A.

4R




m IHOCTPOEHME ITOAOBHBIX MHOTI'OYI'OJIbHUKOB

Jlo cuX TIOp MpH I0Ka3aTeIbCTBE TEOPEM U PElieHUU
3aJay Mbl OIpPAaHWYMBAIUCH TMTOCTPOCHUEM MOTOOHBIX
TpeyroJibHUKOB. C TeM, KaK CTPOSTCS TMOMOO0HBIE
MHOTOYTOJIbHUKM, BBl TO3HAKOMUTECH HIKE.

!E Jadaua. IlocTpoliTe YETBHIPEXYTOJbHUK
AB ,CD, T1OmoOHBIA NaHHOMY YETHIPEXYIOJb-
HUKY ABCD , ecnu Ko3pdULUEHT 1Toao0us paBeH
3 (puc.1).

[locmpoenue. OTMETUM Ha TUIOCKOCTU TIPOU3-
BoJIbHYI0 TOuky O. Ilposenem nyuu OA, OB, OC
n0D, ucxoasdiiue M3 3TOM TOUKW M IPOXOISILIUE
yepe3 BEpLIMHbI 3aJJaHHOTO YeTbIPEeXyTrOJIbHUKA.
Ha stux nyuyax otiaoxum otpe3dku OA,=30A,
OB,=30B, 0C,=30Cu OD,=30D. IlonyyeHHbI}
4eTBIPEXYrOJbHUK A B C D — MCKOMBIIA.

Oobocnosanue. Jokaxem, uto ABCD > A, B,C\D,.

1. ITponopLurOHAALHOCTb CXOICTBEHHBIX CTOPOH.
a) AAOD o> AA,0D, = %l= %1 = % =3; (1)

6) ADOC coAD,0C, = 9D,_DG _ 0C o ()
0D~ DC ~ OC

W3 (1) u (2) monyuum A4,D,_ D,C
AD  DC

[TporopioHaIbHOCTb OCTaJbHBIX CXOJICTBEH-
HBIX CTOPOH J10Ka3bIBA€TCSI aHAJIOTUYHO.

2. PaBeHCTBO COOTBETCTBYIOLIMX yTIJIOB.

Tak Kak y MOAOOHBIX TPEYrOJbHUKOB COOT-
BETCTBYIOILLIME YIJIbI paBHbI, TO ZA,D,0=/ADO,
2C/D,0=2CDO.

B stom ciyuae,
ZA\D,C,=£A,D,0+2C,D,0=
=/AD0O+2CD0O=/ADC,
TO ecTb cooTBeTCTBYOIIME YIbl A, D,C,u ADC ye-
TBIPEXYTOJIbHUKOB PaBHHI.

AHaJIOTUYHO [TOKA3bIBAE€TCSl PABEHCTBO OCTAJIb-
HBIX COOTBETCTBYIOLIMX YIJI0B. ITaK, 4eThIpeXyroJib-
HUKU ABCD n A B,C D, nogo6Hbl. MHOTOYTOJILHUK,
MOJOOHBII MHOTOYTOJIBHUKY C TTPOU3BOJIbHBIM YHC-

JIOM CTOPOH, CTPOMUTCS COBEPIIEHHO aHAJIOTUYHO.
B oToii 3amadye Mbl BbIOpaJiM LIEHTP TOMOTETUU




M3 BHEIIHEI 001acTH TIpMOyTrojibHIKa. Boobiie
TOBOpSI, €CJIM LIEHTP TOMOTETUH MOXXHO ObLIO ObI
BBIOpATh JICXKAIIIMM BO BHYTPEHHEI 00J1aCTH TIpsI-
MOYTOJIbHUKA (puc.2), B KaKO-11M00 13 BepLIH

(puc.3), winm Ha Kakoi-11bo U3 CTOopoH (puc.4).

I'ne 66 HU OBIT BBIOpAH LIEHTP TOMOTETHUM, BCE
YeThIPEeXYroJIbHUKU, MOJ00HbIe JAHHOMY YeThI-
pexyroiabHuky ABCD xoadduieHToM noaoous,
paBHBIM 3, OyAyT paBHbI APYT APYTY.

3adauu u 3adanus.

21.1.HazoBure nocaen0BaTeIbHOCTb MOCTPOEHMS
MHOTOYTOJIbHUKA, TOJI00OHOTO JaHHOMY.

21.2. HaueptuTe B TeTpaaud KaKol-HUOYAb
nsaTuyroibHuk ABCDE. Ilpu momoluu
TOMOTETUM TOCTPONTE NATUYTOJbHUK,
MOAOOHBII JaHHOMY C KO3(hOULHUEHTOM
noao6usi, paBHbIM 0,5. PaccmoTpuTe citydau,
KOTJa LIEHTP TOMOTETMU HAXOAUTCS: a)
B Touke C; 0) BO BHYTpPeHHEW o0JiacTu
MSTUYTOJIbHUKA; B) Ha CTOpOoHe AB.

21.3. YuutbiBasi KIE€TKM, Mepepucyiite Gurypbl
puc. 3 B TeTpaab U MOCTPONTE, MCIIOJb3YsI
FOMOTETUIO: a) PUCYHOK JIUCTa, MOAOOHOIrO
JaHHOMY, C KO3((UUUEHTOM IOZ00US
k = 3; 0) pUCYHOK pbIOKM, TOZOOHOI
JaHHOM, ¢ KoadduleHToM nogoous k = 2.

21.4. MHoroyroabHuk F, momo6eH MHOTO-
YIroJbHUKY F, ¢ KO3(hGULIMEHTOM NOA00MS K.
byksamu P,, P,, §,, S, 0003HaYeHbI Nepu-
METpbl M TUIOLIAAM 3TUX MHOTOYIOJbHUKOB
cooTBeTCcTBeHHO. [lepenuiuute B TeTpaab U
3aIlOJTHUTE CJIEAYIONIYIO0 TaOIuILy.

Pl e s | s | «
a) | 84 100 | 25
6) | 14 | 28 48
B) 150 | 200 | 100
r) 30 | 24

?i




@ ITPAKTUYECKHUE YIIPAXHEHUA U ITPUJTOXEHUA
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1. Onpedeaenue 6vicomo.
Haiinem BbicoTy TalllKeHTCKOI TeaeOalllHu, CTOSI Ha TMTOBEPXHOCTHU 3E€MJIU.
ITycTh TeHb OT BeplMHbBI OallHU A magaeT B TOUYKy B. 3a0beM KoJiblleK EF
BEPTUKAIbHO TaK (puc.l), 4ToObI TeHb OT TOUKM E Takxke okazayiach B Touke B.
OcHoBaHue OalrHu ob6o3HauyuM udepe3 C.Torma mosaydyeHHbIE IPSIMOYTOJIbHBIE
tpeyronbHUKu ABC u EBF O0ynyt nogooHbl. [TosTomy
AC _ BC BC- EF

ﬁ_ ﬁ NniIin AC = BF

WsmepuB paccroguuss BC, BF u niuny EF
KOJIBIIIIKA, HAWIEM I10 3TOM (hopMyJie BHICOTY
oamiHnu AC. Hanpumep, ecau H3BECTHO,
yro EF=1m, BC =750 m, FB= 2 m, TO
AC = 375 m.

2. Hzmepenue paccmosanus 00 Hedocmynuoil
mouKu.

IlycTh HEOOXOAMMO U3MEPUTH PACCTOSIHUE
OT TOYKM A OO0 HEAOCTYNHON TOUYKU B
(puc.2). Boiiiasg u3 Touku A, BbIOEPEM TaKylO
MOCTYIHYIO TOuKy C, M3 KOTOPOW BUIHBI
00e TOYkKu A U B U BO3MOXHO M3MEPUTh

/ \ paccrosaue AC.

A \ MU3mepuM ¢ MOMOIIBIO M3MEPUTETIbHbBIX

, /’ \ ycrpoiicTB yriel BACu ACB. Ilycts ZBAC=a
\ i\, u ZACB=p. [loctpoum Ha jMcTe Oymaru Tpe-

i 1 yronbHukK ZA,=a, £C=p c ymmamu 4,B,C,.
\ ~/ Torna tpeyrofbHuku ACBu A B, C, mono0HbI




o TIpU3HaKy Y'Y noaobus TpeyroJibHUKOB ”ij )
(puc.2 u 3). Orcrona,

AB _AC _ AC AB I TN
ABAC " T TaeT P
HsmepuB paccrosaue AC U IJIUHBI OT- €=} ‘=======’
pe3koB A B, A C,, Ipy MOMOIUU MOJIy-
YEHHOM (l)OpMyJIbI BbIYHUCIIUM HUCKOMOC Masshtab: 1:1 000 000
paccrosinue AB. Jljg ynpouleHus Bbl- g
YUCJIEHUNW MOXHO B3STh OTHOIIECHUE ”ij )

AC: A,C, paBubim 100:1 wam 1000:1.
Hanpuwmep, ecim AC=130 m, LA=73",
£C=58", mocTpouM Ha JMcTe Oymaru
TpeyronbHuK A B C, ¢ yrmamu £A4,=73°,
/C,=58°, u cropoHoit A,C;=130 mm.
H3mepuB oTpe3ok A, B, HailieM, 4TO €To
nvHa paBHa 153 mm. Torna nckomoe pac-
cTosIHUE OyaeT paBHO 153 m.

3. Ilpakmuueckas paboma na o3epe.

Ha puc. 4 npuBeneH caeiaaHHBbIA U3
KOCMOCa CHUMOK BojgoeMa. BbImoaHuB Ha
€ro OCHOBE HEOOXOIMMbIC M3MEpPEHUs U
BBIUMCJICHUsI, HalIuTe MPUOIMXKXEHHOE
3HaUYeHUe TJIOIIAIU BOAOEMA.

3adauu u 3adanus.

22.1.Haiinute BBICOTY AepeBa, €CIM IJIMHA
ero TeHu paBHa 10,2 m, a 4ejoBek
poctom 1,7 m oTOpachiBaeT TE€Hb
IJIMHOU 2,5 M.

22.2.0npeneauTe BbICOTY OalllHU Ha puc. 5.

22.3.C moMoIpio n300pakeHHBIX HA puc. 6
NONOOHBX TPpeyroabHukoB AB C,
u ABC, HeoOXOOMMO OIpPEHEeNUTh
upuny peku (BB)), ecmu AC = 100 u,
AC, =32 mn AB = 34 m.

22.4.YenoBek, HaxoAsdluiics B TOouke A, BUAUT B BOJE KaHaja OTpakKeHUE
nepeBa DFE, pacrtyuiero Ha ero Oepery. Haiinurte BbICOTY AepeBa, €CJIM
AB =165 cm, AC =120 cm, CD = 4,8 m (puc. 7).

22.5.BbiOepuTe Kakoe-HUOyIb A€pPEBO BO JBOPE W OIPEACIUTE €ro BBICOTY.
IToaroroBbTe OTUET O MPOJEIAHHON padoTe.

S4B




@\ PEINEHUE 3AJAY

E/' Jadaua 1 Ha 6okoBbix cropoHax ABu CD tpaneuuu ABCD B3g9Tbl TOUKU M
u N. IIpu sToM oTpe3ok MN mapajieiaeH OCHOBAHUSIM Tpamneluy U MPOXOJUT
yepe3 Touky mnepecedeHuss O nuaroHaneit tpaneuuu. Ilycte BC =a, AD = b.
Haitnute otpesku a) MO; 6) ON; B) MN (puc. 1).
Pewenue. 1) Ilo npusHaky YY noaooust TpeyroJbHUKOB TpeyroJbHuKu 40D
n BOC monmoOHbl, Tak Kak Z/BOC =/240D, L0BC =/AD0. Ot1ciona
0C_ BC 0C  a
04 AD OA b
2) I1o npusHaky YY nogoousi TpeyroJibHUKOB TpeyroJbHUKU ABC u AOM Takke
noao0HkbI, Tak Kak ZAMO = ZABC, ZACB =/24A0M. Otciona,
AC _ BC 04+0C _ a OC a 0C a
04" Mo "™ o4 ~ Mo 04~ MO> 04 MO~
3) IlpupaBHSIB mpaBble CTOPOHBI PaBeHCTB (1) M (2) MOJIyYMM paBEHCTBO
(1 i_ 1 _ a
(1) 0
U3 KOTOPOTO CeAyeT

M

= 1+ I.

(2)

~

)

B a C

b
_ab_ (3)
Catb
JleicTBYsI aHaJOTMYHO BhILIEU3JIOKEHHOMY
MOJyYUM ab
ON = Pl (4)

M

¢

%

D

J

a 3aTCM CJIOKHMB COOTBCTCTBYIOLIME CTOPOHBI

j\paBeHCTB (3) u (4) moysyuyuM paBEHCTBO

MN =290
atb

2ab

ab 2ab
B)a-i-b ’

ab
Omeem: a)‘m ; 0) Pl

Ilpumenanue. U3 pewenus 3adauu caedyem,umo MO = ON.

3adauu u 3adanus.

23.1. Ha 60koBbix ctopoHax AB u BC tpeyronbHuka ABC oTMedeHbl TOUKU D
u E. Haiinure cropony AB, eciu AC||DE, AC=6, DB= 3 u DE = 2.

23.2.

ITnowmany AByX MOJOOHBIX TPEYTOJbHUKOB paBHBI 6 am?> u 24 im?, Tie-

pUMETp OAHOTO M3 HUX Ha 6 gm OojblIe IepuMmeTpa BToporo. Haiimure
IepUMeTp OOJIBIIETO TPEYrOJbHUKA.

23.3.

[Tycts BepumHbl TpeyroabHuka A,B,C, ¢ nepumeTpoM 1 m - cepearHbI

CTOPOH TpeyrojbHuka A,B,C,, BepuunHbl TpeyronbHuka 4,B,C, — cepenuHsl




CTOPOH TpeyrojibHuKa A;B;C;, a BepILIMHBI
TpeyronbHuKa A, B,C, — CepeINHbI CTOPOH |yt
TpeyronbHuka A,B,C,. Uemy paBeH mepu- |
metp TpeyronbHuka A,B,C, ?

23.4. TlepumeTpsl ABYX MOJOOHBIX TPEYTOJIbHU-
KOB paBHHBI 18 gm 1 36 M, cyMMa TIIoIIa-
net 30 am?. Haiinute muroiaab OOJbIIEro
TPEYroJibHUKA.

23.5. JlokaxwuTe, 4TO cepearHbl CTOPOH pomM0ba
— BEpIIMHBI MPSIMOYTOJIbHUKA.

23.6. IToctpoiite Tpeyroasauk ABC . [TocTpoiite = :
TpeyroibHUK A B, C, Ton00HbIi TaHHOMY, €CJIM €O ILIOLIALb B 9 pa3 MEHbLLe

wiowany TpeyroabHuka ABC.

23.7*. Touku £ n F — cepeaunnl ctopoH CD u BC napannenorpamma ABCD
cooTBeTcTBeHHO. okaxuTe, yto npsiMble AF n AE nenar nuarodans BD Ha
TpU paBHbIE YyacTu (puc. 2).

23.8. Ha puc.3 usoopaxeH dnar Y3dekucraHa, yCTaHOBJIEHHBIM OKOJIO JIBOpLia
Hpyx0bl HaponoB B TalllkeHTe U SBISIOLIMMCSI CaMbIM OOJIBILIMM B CTpaHe.
M3BectHO, uTO pasmepnl duara 20 » x30 m, onpenenuTe BHICOTY (paaruiroxa,
KCIIO0JIb3YSl JaHHbIE PUCYHKA.

23.9.buccekTpuca yrjia npM OCHOBAaHMM PaBHO- (ij B )
OeApEeHHOro TPeyrojJbHUKA OTCEKAeT OT HEero
TPEeyroJbHUK, TMOAOOHBINA maHHOMY. Haii-
OUTE YIJbl TpeyroibHuka puc.4, (AB=BC,
AABC co ACAD). D

23.10. ITocTpoiiTe OKPY>XXHOCTb U OTMETHTE Ha
Heit Touky O. [locTpoiiTe OKPYXHOCTh —
FOMOTETUYHYIO JAaHHOW OKPYXHOCTU MpU
romoTeTuu ¢ ueHTpoM O 1 KO3 ULIMEHTOM, J
paBHBIM 2.

23.11. TlepuMeTpnl ABYX MOAOOHBIX MHOTOYIOJIb-
HUKOB OTHOCATCH Kak 2:3. HaliguTe ruiomanb
MEHbIIEr0 MHOTOYIrOJbHUKA, €CJIM IUIOLIAdb
Oosblero 27.

23.12. Ha puc. 2 n300paxeHO IMOJHOE COJIHEYHOE
3aTMeHue. Halinute paccrossHue ot 3emuu 1o
ConHua, ecnu paauychbl CosHIa v JIyHbI paBHBI @ \
695 500 m 1737 KM COOTBETCTBEHHO U PacCTO-
sgHue ot 3emun 10 JIyHbl paBHO 384467 km.

23.13. bynyt a1 paBHBIMU ABa MOAOOHBIX MHOI'O-
VTOJbHUKA, €CJIM OHU: a) BIIMCAHBI B OKPYX-
HOCTb; 0) OINnucaHbl OKOJIO OKPY>KHOCTU?

23.14*. CTopoHBI OAHOTrO KBajpaTa TMapajulebHbI
CTOpOHaM Jpyroro. Jlokaxkure, 4TO €ClIK 3TU
KBaJpaTbl HE paBHbI, TO OHU TOMOTETUYHBI

(puc. 6).
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23.15. Cropoust AB u BC
TpeyronbHuka ABC nojaeneHbl
Ha 4YeThIpe paBHbIE YaCTU U
TOUKMU JeJeHUSI COeTMHEHBI
OTpe3KaMu, TapajjeJbHbIMU
ctopoHe AC. Haiingute nauHbBI
MOJYYEHHBIX OTPE3KOB, €CIH
AC = 24 cm.

23.16. Ecnu dororpacdum nByx
3MaHUI Ha puc. 7 choelaHbl
OJTHOBPEMEHHO, TO HAUAUTE
BBICOTY MEPBOrO 3MaHUSI.

23.17. HMcnonb3ys naHHbIe puc. 8,
0OBSICHUTE, KaK MOXXHO Hali-
THU BBICOTY KOHKPETHOTO
o0bekTa. Hailnure BBICOTY

& ¢narmrToka ¢dyara Hauei

) iﬁ&’s o PonuHbl, ycTaHOBIEHHOTO

i oo _ BoaJsie ABopua JpyxxObl Ha-

40 1raros I 1 mar J 93 lSpOIEIOB. 9
O TA|  obwicHIITe, KaK MOXHO HaliTh

b

HIMPUHY PpeKU TpeMs crocoba-

mu. Onpenennte, Kakue reo-
C B c B D C 1B METPUYECKHE TEOpPEeMbl B HUX
/ g El_'/ ucnoyab3ytores. [TonpobOyiite
E DE NPUMEHUTh U3YYEHHBIE CIO-

COOBI B pa3IMUHbIX CUTYaALUSIX.
Teomempus u eoennoe deao.

1. BoeHHBIE MOTYT ONIPENEISATh PACCTOSTHUE A0 LIEJIM IIPY TTOMOILIM JTMHEUKH 1
BBITSIHYTOM pyKU. [TycTh Ha TMHEIKe TAHKY COOTBETCTBYET OTPE30K JJIMHOM
10 cM, paccTostHUE OT IIjIeya I0 JIMHeiKu paBHO 50 cM, a UICTUHHAS JJIMHA
TaHka paBHa 6,86 m (puc.10). Haiigute paccTtostHue 10 TaHKa.

2. Jletymk neTuT Ha caMoiieTe Ha BbicoTe 12 xm. OH OOHApPYXWI IJIBIBYLIWNA
Ha paccTtostHUU 13 xm Kopabnb M IIpecieaylolnii ero Apyroil Kopaoib,
KOTOpPBI HaxoauTcs Ha pacctosiHum 20 xkm oT camosneTa (puc.11). Haiigure
pacCTosTHUE MEXKIy KOpaOJIsMu.

~

12 km




%\ [IPOBEPBHTE CBOM 3HAHM S

1.

4.

5.

I. Tectni

HaiinuTe HeBepHOE YTBEPXKIEHUE OTHOCUTEIbHO ABYX OJOOHBIX TPEYTOJbHUKOB:

A) OTHouleHME MX IUIOlanedl paBHO KO3 GhUIMEHTY OL00us.

B) OrtHomeHue COOTBETCTBYIOUIMX MeIMaH PaBHO KO3(P@PUIIMEHTY MOL00MS.

C) OTHoleHMEe COOTBETCTBYIOIIMX OMCCEKTPUC PaBHO KOA(PGULIMEHTY 0g00uS.

D) OtTHouieHWe COOTBETCTBYIOLIMX BHICOT PaBHO KOA(DGUUIMUEHTY MOA00US.

Haiinurte BepHOE YTBEpXIE€HUE OTHOCUTEIBHO JABYX TOMOTETUYHBIX MHOTOYTOJIHUKOB:

A) OHuU paBHHI. C) OHM paBHOBEJUKHU.

B) OHu nomoOHBI. D) IlpaBuibHBIi OTBET HE MPUBEACH.

YKaxute HEBEpPHOE YTBEPXKIECHUE, OTHOCAIIEECS K MeIMaHAM TPEYroJbHUKA:

A) IlepecekaloTcs B OQHOU TOUKE.

B) Touka mepeceyeHus AEJUT UX B OTHOWIECHUM 2:1.

C) OHM paBHBI. D) [Hdendr no06oii TpeyroibHUK Ha paBHOBEJIUKME YaCTH.

YKkaxute HeBEpHOE YTBEPXKIEHUE, OTHOCSIIEECH K OMCCEKTpUCAM TPEYTOJbHUKA:

A) Tlepecekatorcs B omHoit Touke. B) Touka mepeceyeHus AETUT UXB OTHOLIEHUH 2:1.

C) HensTt cTOpOHY, Ha KOTOPYIO OMYIIEHBI, HAa 4acCTH, MPOMOPLMOHATIbHBIE
NpUIeXaluM CTOPOHAM.

D) [endar momosiam yroj Hpu BeplIMHE, U3 KOTOPOW MCXOIAT.

Haiinute HeBepHOE yTBEPXKIEHNE OTHOCUTEIBHO ABYX TOJ00OHBIX MHOTOYTOJIbHUKOB:

A) OHM MMEIOT OMHAKOBOE YMCJIO CTOPOH.

B) OHu uMmeT oaMHAKOBOE YMCIO YIJOB.

C) HMX cXooCTBEHHBIE CTOPOHBI MPOMOPIMOHATBHBI.

D) OrtHomeHue ux njaouiaaeii paBHO Ko3(POULMEHTY MOJ00uS.

II. 3agaun

24.1. Yepes TOUKy IepecedyeHnst AMaroHajeil Tpanelu ¢ OCHOBAaHUSIMU 6 m 1

12 m mpoBeaeHa npsiMast. Haiigure 1MHYy yacTv NMpsIMO BHYTPU TpamneLu.

24.2. BTpeyronbHuke ABC BC =BA =10, AC = 8. [lyctb A4, u CC, GUCCeKTPUCH

TpeyroabHuka. Haitnute orpesok 4,C,.

24.3. J1ng TOrO, YTOOBI HAMTU PAaCcCTOSTHME OT TOYKMU A 10 HEIOCTYITHOM TOYKU

B Briopanu Touky C. Ilocne storo uamepunu paccrossaue AC, yrinsl BAC u
ACB 1 ObLI MOCTPOEH MOA0OHBIN TpeyroabHuky ABC TpeyroiabHuk A,B,C,.
Okasanocsk, uto AC =42 m, A,C,= 6,3 cm, A|B,= 7,2 cm. Haiinute AB.

24.4. Tlpu romoreTuu ¢ KO3POUUUEHTOM k=3 MHOIOyrojbHUK F IepexXoauT

BO MHOTOYrojibHUK F,. IlycTh nepumeTp MHOroyroibHuka F, pasen 12 cu, a
wiomans — 4,5 cm?. Haiigure mepumeTp M IUIOIagb MHOTOYTOJIbHUKA F.

24.5. Haiioute BbIcOTy TejierpadHoro crojida, Korga oTOpachiBaeMas UM

TeHb UMeeT JIUHY 4 M, a yejaoBeK pocToM 180 cm B 3TOT MOMEHT BpeMEHU
oTOpachIBaeT TeHb IJIMHON 2,4 M.

24.6. Paccrognue ot TamkeHTa no Yprenua Ha Kapte Maciurada 1:10000000

paBHO 8,67 cm. UeMy paBHO UCTMHHOE paccTossHre OT TalkeHTa 10 YpreHda?
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I1l. MpoBepbTe cebsa (ob6paseu
KOHTPOSIbHOW pPaboThl)

24.7. Ilo naHHBIM puc. 1 HaAWIUTE BBICOTY
nepena.

24.8. [lycTb nIMHBI CTOPOH TPEYroJibHUKA
ABC: AB=5cm, AC=6 cm, BC=1
cm. [psimast, mapanieinbHasi CTOPOHE
AC, mepecekaer CTOpoHY AB B Touke
P, a cropony BC B Touke K. Haitgure
nepuMeTp TpeyroibHuka PBK, eciau
PK =2 cm.

24.9. Ha puc. 2 AD||BC||MN. Haiinute oT-
pe3ok MN, eciu BC=6 cm, AD =10 cm;

24.10. (Honoanumenwvno). Jlokaxkxure, 4TO
cepelrHbI CTOPOH poM0a SIBJISIIOTCS BEp-
LIMHAMU HEKOTOPOTO TIPSIMOYTOJIbHUKA.

3anumameavhole 3a0auu

1. Kax u3meHuTCS BeaMuuMHa yrjia B 2°,
eclIM paccMaTpUBaTh €r0 yepe3 Jymy C
4-XpaTHBIM yBeJIMYEHUEM?

2. a) Ha pUCYHKe M300paxeH YepTEeXHbIi
TpeyroabHUK. byayr 1M mogoOHBIMU
BHYTPEHHUI U BHEIIHUN TPEYTOJbHUKHU
(puc.3-a)?

0) OyayT au MOJOOHBIMU BHYTPEHHUIA
U BHEIIHUN TPSIMOYTOJNbHUKHU paMbl
KapTUHBI Ha puc.3-6?

3. a) Ha 4-pucyHke nzo0OpaxeHa pycckasi
urpymka “marpémka”. BeimoaHuB
COOTBETCTBYIOIIIME M3MEpPEHUs, HAlTU
K03 PUIUEHT 110001 UTPYLIEK:

a) Au B;06) AuD;B) CuF,r) BuE.

0) 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?




B) 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.
Teomempuueckoe moodeauposanue Z’J
1. HapucyiiTe mpon3BOJIbHbBIN YETHIPEXYTOJIb- X
HUK 1 BBIPEXbTE €r0 HOXHUIIAMM. W
2. OT™MeTbTe cepelnrHbl MPOTUBOIMOJIOXKHBIX y
CTOPOH, COEIMHUTE UX OTpe3KaMu (puc 7.a) u
pa3peXbTe YETHIPEXYTOJIbHUK BAOJb 3THUX OT-
pe3koB (puc 7.b). Z
3. CocraBbTe 13 MOJYYEHHBIX YacTell mapa-
JIleJIorpaMM, Kak IoKa3aHO Ha pUCYHKe 7.C.
4. O0OocHyiiTe, 4TO B pe3yibTaTe NpoAeJaHHOI
pabOTHI AEHCTBUTETLHO 00pa3yeTcs mapajienorpaMM.

AR 25

Mo3auku, 6oporwpsl u napkemot

Ecnu BB mprcMOTpUTECh K 000SIM Ha CTeHax JOMa, TO YBUAMTE, YTO OIHA
U Ta Xe (urypa noBTOpsieTCs BHOBb U BHOBb BO BCIO cTeHY. Eciu kakasi-nu6o
(purypa 1moBTOPSIACH BHOBb 1 BHOBb , 3aIIOJIHSIET BCIO TIJIOCKOCTh, TO MOJIyYe€HHBII
y30p Ha3bIBaeTcsl Mo3auKoii. MI3BeCTHBIN ToJTaHACKUIA XyToXXKHUK Mopuc Diiep
cozaan sipKkue mpumepbl Mo3auk (puc. 8). Onpeaenure, Kakas ¢purypa B 3TUX
MO3aMKax MOBTOPSIETCSI.

Ecnu kakas-1u60 ¢purypa noBTopsisiCb BHOBb 1 BHOBb , 3aIOJIHSIET MOJIOCY
MEXIY ABYMS MapalyieIbHbIMU MPSIMBIMUA, TO TIOJYYEHHBIA Y30p HA3bIBAETCS
peueTko uiv 6opaopom. PysoH 000€B, pyJOH MaTepuu C Y30pOM, a TakKxke
pe]_LIeTKI/I B MapKax SBJISIOTCS HpI/IMepaMI/I OI‘paHI/I‘{eHHbIX 0OpaOpOB (pI/IC 9)




[Tapker — pa3OueHue MIOCKOCTU MHOTOYTOJIbHUKAMU 6e3 MpoOeIoB U MePeKPHITUI.
[Tonbl HEKOTOPBIX TOMOB MOKpPBIBatOTCs MapkeToM. Ha puc.10 mpuBeneHs! npocreiiiime
napkeTsl. OueBMIHO, YTO BCE OHU HepeXOZ[HT B ce0s1 IpU MapaJlieIbHOM TepeHoCe.

. 5 o
&@&Af

Teomempuueckoe moodeauposanue.

Kak uzeomaeausaromcsa ¢ppaecmenmor nazaa?

3Haellb JU Thl Ma3J1 - UTPY-ToJ0BOJOMKY? (puc.11).
ITocMOTprM, Kak MOXHO €€ U3TOTOBUTD.

1. Hapucyiite kBagpat pa3MepoM 5 CM X 5 CM.

2. OTpexbTe KPYXXOK OKOJIO CEepeIuHbl HUXXHEM
CTOpOHHI (puc.12.a).

3. IlepeHecuTe M COENMHUTE OTPE3aHHbBIN KPYXKOK C
cepeIMHOI BepxHell cTOpoHbI KBaaparta (puc.12.b).

4. Tenepb OTpexXbTe KPYKOK OKOJIO CepeIuHbI 00-
KOBOI1 CTOpOHHI (puc. 12.8).

3. IlepeHecuTte OTpe3aHHBIA KPYXKOK U COECOAUHUTE
OTpE3aHHBI KPYXKOK C CepeAuHOl BTOPOIi OOKOBOIt
CTOpPOHHBI KBagparta (puc.12.2).

4. B pe3yabTare noay4yuTcs: (pparMeHT Iasia.

5. O6ocHy#iTe BO3MOXHOCTb TOTO, YTO (pparMeHTaMu
MOXHO MOKPBITh BCIO TJTIOCKOCTb.

6. Mcronb3yst BMECTO KpYKKOB Apyrue (bUrypbl, MOXHO CO31aBaTh JAPYIHe
BUJIbI (pparMeHTOB Masia.

7. HapucyiiTe yepTex HOBOW WIPbI-TOJOBOJOMKHU. BbIpe3aB HECKOJIbKO
(bparmeHTOB, COCTaBbTE M3 HUX MO3AUKY.

‘1—2J a) 6) 8) 2)
! .
()

Teomempuueckoe uccaedosanue.

Onupasch Ha JaHHBIe pasngena «[eomeTpuyeckoe MOIEIMpPOBAaHME» Ha CTP.
73, IOKaXuTe, YTO C IMOMOIIBIO IMPOM3BOJBHOTO BHIMYKJIOTO YeTBIPEXYTOJbHUKA
MOXHO TOKPBITh BCIO TJIOCKOCTD.
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COOTHOIINEHUA MEXY
CTOPOHAMMU 1 YIJIAMHU
TPEYI'OJbHUKA

B pe3yabraTe M3yueHus 3TOii IjiaBbl Bbl MpHOOpeTETE ClaeayloNIne
3HAHHSA W MPAKTHYECKHE HABBIKH:

e~

uanusa:
3HaAmMb onpedenenue CUHYCA,KOCUHYCA, MAHeEHCA U KOMAH2eHCA NPOU3BOAbHO0
yeaa;

3HAMb PAOUAHHYI0 Mepy yead;

3HAMb OCHOBHbIE MPUSOHOMEMpPUYECKUe MmoxNcoecmed;

3HAMb OpMyny ébluUCAeHUS NAOWAOU MPEY2ONbHUKA C NOMOUbI0 CUHYCA €20
yeaa;

3HAMb Meopembl CUHYCO8 U KOCUHYCOB.

2 AR =

Ilpakmuueckue nagvixu:
' Boiuucasamo 3navenus cunycos, KOCUHYCo8, MaH2eHCO8 U KOMAH2eHCO8 HeKOMOpPbiX
yen08;
' npumensmo ocHosHble mpuoHOMEmpUUECKUe MONCOECMEd;
\ ebiuucaamo naowads mpeyeoasHuKa no 08yM CMOPOHAM U CUHYCY y2ad Medcdy
HUMU;
NPUMeHAMb MeopeMbl CUHYCO8 U KOCUHYCO8 NPU PeuleHUlU 3a0a4 HA 8blYUCACHUS
u dokazamenbcmed.



CUHYC, KOCUHYC, TAHTEHC U KOTAHI'EHC
@\ YIJIOB OT 0° HO 180°

”_1] B

~N

ITycTp B mpsimoyroibHOM TpeyrojbHuke ABC
ZC =90°. 3BeCcTHO, UTO CHHYC, KOCUHYC, TaH-
TeHC M KOTAHTE€HC OCTPOTO yIjila A ONpeaesiiuch
Kak Ha puc. 1. Tenepb onpeneanm CUHYC, KOCH-
HyC, TaHIeHC M KoTaHreHc yria ot 0° mo 180°.

PaccMoTpuM MOJIyOKPY>KHOCTBH C LIEHTPOM
B Hayajie KOOpAMHAT M PajuycoM, PaBHBIM
eAMHUYHOMY OTpe3Ky (puc. 2). IlpoBenem yu
OP, nepecexkarolyii MOJyOKPY>KHOCTb B TOUYKE
M (x, y). Obo3HauuM yepe3 o yroja, oopa3oBaH-
HbIIA 5TUM JydoM M JiyuoMm Ox. B ciyyae, korma

ayy OP coBmnagaetr ¢ jydyoM Ox, yroj ImpumMeM
paBHbIM 0°.

B cnyuae, xorgma o - ocTphlii yroa (puc. 2.a),
CUHYC, KOCHUHYC, TAHT'€HC M KOTAHIE€HC 3TO-
ro yrja ONpeneasioTcsd U3 NPSIMOYIOJib-
Horo TpeyroabHuka ODM no ¢opmyinam

sina =275 5 cosa= 75 op 5 Cteu Dii

Ecau yuects, uto MO=1, DM=y, OD=x
MOJTYYMM paBeHCTBa,

tgo

L (1)

B o6uiem ciyvae miasg yria o ot 0° go 180°

_ X
, ctga= y

sino=y, cosa=x, tga=

X| €r0 CUHYC, KOCHUHYC, TAHTC€HC U KOTAHICHC

ornpenenuM Takxe no dopmyie (1) (puc.2.6).
B tpeyronbHuke OMD OD*+DM=MO? v
x2+y2=1. sina=y u coso =x JJISI JIO00ro yria o

7 (0°<0<180°), TO MOJYYUM OCHOBHOE TPUTOHOME-

TPUYECKOE TOXIECTBO: | sina+ cos’a=1. (2)|

Tak Kak 1o ornpeaeaeHuIO, tgo= i—, ctgo= ;—, X=cosa, y=Ssina, TO BEPHBI
TOXIECTBA
tgo= Sino ctgo= C_OSU' tgo. - Ctg()(,:l
cosa. sino . .
(a£90°) (a0, a=180°), (a0, 0£90°, a=180°)

PaznenuB obGe yacTu paBeHCTBa (2) cHayaja Ha cos’o, a 3aTeM Ha sin’a,

IIOJIYUYMM TOKIACCTBA

1
cosZa

1+1tgla=

(a£90°),

1+ctg’o= (020, a=180°) 3)

sinZa °




PaBeHctBa (1) comocTaBisIlOT KaXAOMy YTy
a (0°<a<180° omgHO 3HAYeHHWE CUHYyca (KOCUHY-
ca, TaHTeHCa M KOTaHTeHCa). DTU COOTBETCTBUS
ornpeaensiioT (GyHKLUMU, Ha3bIBa€MbIe «CHHYCOM»,
«KOCUHYCOM», «TaHT€HCOM» M «KOTAHTEHCOM».
OHUM TakKe Ha3bIBalOTCSI TPUTOHOMETPUUECKUMU
GYHKLIMSIMU.

CI0BO «TpPUTOHOMETPHUSI» O3HaAuvaeT C
IPeYEeCKOro «pelleHue TPEeyroJbHUKa».

Jlng xaxmoro ocTporo yria

sin(90°—a)=cosa, co0s(90°—a)=sina. 4)

Hns kaxmgoro yraa o (0<o <180°):
sin(180°—a)=sina, cos(180°—a)=—cosa. (5)
Q®opmynsl (4) u (5) Ha3bBawTCcS GopMmyraMu
npuBeaeHus. OHM OYAYT JOKa3aHbl B Kypce anreopshl.

3adauu u 3adanus.

25.1. Ilyctb 90°<a<180°. Omnpenenute 3HAKU
3HAQUYEHUM Sina, cosa, tgo U ctga.

25.2. Ha puc. 4 uamepbTe yroja o M Hauaurte
€ro CMHYC, KOCMHYC, TAHT€HC M KOTAaHTEHC,
MPOM3Besl COOTBETCTBYIOIIME U3MEPEHUS.

25.3. [doxaxwure Toxaectna tg(90°—a)=ctga (a=0°)
u ctg(90°—a)=tga (az0°).

25.4. Jlokaxute ToxnectBa tg(180°—a)=—tga
(a#90°) u ctg(180°—a)=—ctga (a£0° u a=180°).

25.5. VYnopocrure:

a) cos?(180°—a)+co0s%(90° —a);
0) sin?(180°—a)+sin?(90°—a);
B) tga tg(90°—a); r) ctgo ctg(90°—a).

25.6. Btpeyronbuuke ABC ZA=150° u AC=7 cm
Haiinute BbIcOTy, omylieHHYIO U3 BepIiuHbI C.

25.7. Ilyctp a) sina=g—3_ ; 0) sina= 41‘—; B) sina=1
Haitnure, cosa.

25.8* Ilyctb a) sina= %; 0) tga=—1; B) cosa=7%
25.9. 3anonHute Tabaumy

B

90°—a

M(xy)

0 A(1;0)

C(0:1)

0 A(1;0)

M(x;y)

'X
0 A(1;0)

Haiinure, o.

o 0° 30° 45°  160° 90°

120°

135°

150° [ 180°

sina

Ccosa

tga

ctga
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m\ PEIIEHUE 3AJIAY

26.1. Haiinute mepumeTp M miomaab poMm0a, eciu
ero octpbiil yron 30°, a BrlcoTa paBHa 3 cu.
26.2.T'unoTeHy3a paBHOOEAPEHHOTO MPSMOYTOJBLHOTO

TpeyrojbHuKa paBHa 12 u.Haiigute ero miomanb.

26.3. Haiinute mepuMeTp paBHOCTOPOHHETO Tpey-
roNbHUKA C BbICOTOI 43 cm.

26.4. Ucnonb3ys naHHble puc.l, HaliauTe MIOIIAAb
paOHOOenpEeHHON Tpameluu.

26.5. B npsaMOyroJibHOi Tpameuuu OCTPHINA YToJj
paBeH 30°, BbicoTa paBHa 4 cm, a MeHblIee
OCHOBaHUE paBHO 5 cm. Haiaute mepumeTp u
MJI01aAb Tparenyn.

26.6. Xopna OKpyXHOCTU cTgarupaet ayry B 120
rpanycoB. Haiigute nIuMHY XOpAbl, €CIU paguyc
OKpYyXHOCTH paBeH 10 cm.

26.7*.Yron npu BepuUIMHE paBHOOEAPEHHOTO
TpeyroibHuka paBeH a) 120°; 6) 90°; B) 60°.
Haiinute oTHOWIEHWE BHICOTHI TPEYTroOJbHMKA K
er0 OCHOBAHMUIO.

26.8*.Ha puc.2 uzo0paxeH XnonkoBbii xupmaH. Ero
0OKOBbIE TPaHU €CTh paBHOOEIpEHHAs Tpameuus,
a BepXHss TpaHb — KBajapart. Mcmonb3yst faHHBIE
3aJa4yu, OMpeae]uTe, CKOJIbKO MaTepuu YHuIer,
YTOOBI MOJHOCTbIO HAKPHITh XUPMaH?

26.9. UYtoOb mMOXHATHLCS Ha BEPUIMHY IepeBaa,
JeTKOBas MalllMHa mpeojoJjena nyTb B 340 .
Haiinute BhicOTy, Ha KOTOPYIO MOIHSIACH JTETKO-
Bas MallMHa, €CJIM YKJIOH JOPOTH IO OTHOIIEHUIO
C YypOBHEM TOpU30HTa paBeH 15°.

26.10. Ampad:koH BbILIEA M3 JOMa M Ipolle] Ha
Boctok 800 M, 3atem mpomen Ha ceep 600 M.
Ha cxonbko MeTpoB oH otaanuics ot noma? Ilox
KaK1M YIJIOM MO0 OTHOLIEHUIO K 3aMaay OH Temepb
JOJIKEH UATH, YTOOBI IPSIMUKOM TOTACTh 1OMO#?

26.11. Haiinute cuHyc, KOCMHYC, TAHTEHC M KOTAaHTEHC YIJIOB Ha puc.4.

(4,

a)

B

\

r

0)

A ( A ( A

6) 6) B




26.12. [IBuxyumuiica moe3n uepe3 kaxabie 30 m myTu mogHMMaeTcs Ha 1 m.
Haiipure yron mMexnay Xele3HOH NOPOTroil U ypoBHEM IOPU30HTA.

26.13. 3nanue BoicoToi 30 M oTOpachiBaeT TeHb AuHON 45 m. Haitgute yrom,
KOTOPBII 00pa3yeT Jiyd COJIHEYHOTO CBETa C MOBEPXHOCTHIO 3€MJIU.

26.14. OnuH U3 YIJIOB MPSIMOYTrOJIbHOTO TpeyroibHuKa paBeH 60°, 6OJbIINI KaTeT
paBeH 6. Haiimute MEHBIIMIA KaTeT ¥ TUIOTEHY3Y.

26.15. Ha kacaTenbHOIl K OKPY>XXHOCTU C LIEHTPOM B Touke (), MPOBeIeHHOI
yepe3 TOUKy A oTMeueHa Touka B. Haiinute pamnyc OKpy>KHOCTH U OTPE30K
BO, ecnu AB=9 cm, ZABO=30".

26.16. Jdanbl npsimMast m 1 He nepeceKkarolmii ee otpe3ok AB. ITpu stom AB=10,
yros mexxny ABw m paBeH 60°. 13 KOHIIOB 0Tpe3Ka AB Ha TIPSIMyIO OMYIICHBI
nepreHaukyasipel AC u BD. Haitnute otpe3ok CD.

26.17. OcTpniit yron pomba paBeH 60°, BeicoTa paBHa 6. Halinure ninHy
OoJibllIeil MUaroHaau U TJIOLIAAb poMOa.

26.18. B okpyXHOCTb paauyca 5 cm BIIMCaHa paBHOOOKas Tpareuus. Haiigure
OOKOBYIO CTOPOHY U IJIOLLAAb Tpaneuun, eciaud ee oCTpblit yroja paseH 30°.

26.19. Haiinurte paguyc onmmcaHHOI OKOJIO MpsiMoyroibHUKa ABCD OKpyXHOCTH
U IUIolanab npsimoyroabHuka, eciu AB =4, ZCAD = 30°

26.20. CTOpOHBI NIPAMOYTroibHUKa 3 cm U \3 cm. HaiinuTe yribl, KOTopble
OJlHA M3 ero guaroHajeil odOpasyeT ¢ €ro CTOpOHaMMU.

26,21. TlocTpoiite yron A, eciu a) sin A= % ; 0) cosA=%; B) cosA=—%.

26.22. OguH U3 yIJI0B NPSIMOYTOJbHOTrO TpeyrojapHuka 30°, BeicOTa, OMylleHHas

Ha TUMOTEeHY3y, paBHa 6 cM.HaiiauTe cTOpOHBI TPEyroJbHUKA.
26.23. Haiinute nioiaab pomba, ecau ero octpolii yroa 30°, a BricoTa paBHa 4 cM.

L=l Hcmopuueckue smiodvt. "3040moii mpey2o.avnuk”
JIpeBHUE TPeKM Ha3bIBAJIM PaBHOOECIAPEHHBIN TPEYTrOJbHUK
o o on " (
¢ yrmamu 36°, 72° m 72° "301m0TbIM TpeyrojabHukom". Ilpu- | S B

YMHA 3TOTO B CJEAYIOIIEM 3aMedyaTeIbHOM €ro CBOMCTBeE:
ouccektpuca AD yria npu OCHOBAaHWM pa30MBaeT €ro Ha JABa
paBHOOEIPEHHBIX TpeyroJbHUKaA (puc. 5).
JleiicTBUTENILHO, TakK Kak AD - 6uccexrpuca, yribsl BAD
n DAC paBHBl 36° Kaxnblii. 3HAYMUT, TPEyroJbHUK ABD ‘@

N
D
paBHOOeapeHHbI. B Tpeyronbuuke ADC yron ADC pasen (4 ¢)
a
D

yriny ACD, Tak Kak ero BejqmunHa paBHa 180° - 36° - 72°=72°.
3Hauut, TpeyroabHUK ADC Takxke paBHOOEAPEHHbIMN.

Caedcmeue. TpeyronbHuk ABC momo0eH TpeyroJbHUKY
ACD u AC_CD )

AB AC

Ecnu B tpeyronbHuke ABC OOKOBbIE CTOPOHBI BO3bMEM
paBHbiIMU AB = BC =1, TO ero ocHOBaHME MOXKHO HaWTH
ciaeaywmuM oopasoM (puc 2): AC=a

~

B

a




Torna: 1. AD=a, Tak xak AACD paBHOOEIPEHHBIA.
2. BD=a, Tak Kak AABD paBHOOEIPEHHBI.
3.CD=BC—BD=1—a.
Cornacho pasenctey (1) : 4 =124 a*+a-1=0.
1 a V5 —1

PewuB ato KBaJapaTHOC YpaBHCHHUC, IMOJYUYUM, 4YTO a = T .

n/’ Jadaua. Buruucaure 3HaueHus sinl8°, cosl8®, sin72°, cos72°.

Pewenue: PaccMoTpum "30710TOi# TpeyroabHUK" ABC, B KOTOPOM OOKOBBIE

cropoHbl AB=BC=1 u ocHoBanue AC= a=\/3 —1 (puc.7).
IIposenem ero Bricoty BE. W3 npssMoyroabHOro TpeyrojibHuka ABE
s N A_E a \/_ —1
lj 2 sinl8° = B a
C MOMOIIBIO 3TOTO 3HAYEHUS HAIEM OCTAJIbHBIE BEJIMUMHBI:
A +2v5
cos18°=+1—-sin’18° = V10 — 5 ;
1 Vi0+2,
1 $in72°=sin(90°—18°) = cos18" = 04
cos72°=sinl8° = \/%
72°
A % E C | Omeem: sinl8° = COS72°:\/§%; cosl8’ = sin72°=10;42\/§.
~ g = Yicmopuueckue 3miodot
Mup3zo Yiyroek (1394-1449) — Benukuii y30ek-
CKUI yYEeHBIM M rocylgapCTBEHHBIN nedarenb. Ero Ha-
crosiee umsg Myxamman Taparaii. OH OblT BHYKOM

Amupa Temypa. Oteur Yayroeka — Illaxpyx, Takxke
ObLT TOCYIapCTBEHHBIM JESITEIEM.

IIpumepHo B 1425-1428 1r. Yayroex CTpouT Ha
xonMe Oou Paxmar Heroganeky or CamapKaHaa CBOIO
3HAMEHUTYIO aCTPOHOMUUYECKYIO o0cepBaTopulo. Tpex-
9TaXKHOE 3[aHue 00cepBaTOPUU 0OOPYIOBAHO €ro OC-
HOBHBIM MHCTPYMEHTOM - KBaJIpaHTOM BBICOTOM 50 M.

Camoe 3HaMEHUTOE Npou3BeaeHUE Yayroeka -
aCTpOHOMMUYECKME TaOJUlIbl, Ha3BaHHbIC "3UIXKU
I'yparanu". Otu TabauLbl BKIoYauu B cedst 1018 3Bes.

[IpuBiekarOT BHUMaHKUE TakKe TPUTOHOMETpUUYECKME Tabauibl Yiayroeka.

TpuronomeTpuyeckue TadaMIbI BHIYUCIEHBI C TOUHOCTHIO 10 10 3HakoB. Be-
POSITHO, YTO BO BpeMsI OTCYTCTBMSI CUETHBIX YCTPOUCTB UISI BBITTOJTHEHUST TAKOMU
paboThl TTOTPEOOBANUCH TJIYyOOKME TEOPETUUYECKUE 3HAHUS U (POPMYJIbI, OCHO-
BaHHbBIE HA CTPOTMX PACCYXIEHUSIX, a TAKXKE MHOTOUMCJICHHbIC BHIYMCIUTEN.

OTMeTUM, YTO B 3UKM YJIYrOEK MOCBIATU OTACIbHYIO IJ1aBYy BBIYUCICHUIO
cuHyca yria B 1 rpaayc.




Hpoelcmnaﬂ paboma «Ieomempus u a

CMPOHOMUA»

JlpeBHEeTpeuecKuii yueHsblid DpaToc-
deH (276-194 tr. 10 Hamieii 3pbl) MePBHIM
n3Mepun pasmepsl 3emun. 19 mions 240
roJbl 10 Hallleil 3pbl OH OMpPEeIn, YTO
B ropojae CueHe (HbiHe AcyaH B Erumnre)
B MOJIICHb COJHIIE CTOSJIO CTPOTO BEPTH-
KaJlbHO, B TO BpeMs Kak B AJleKCaHApUH,
Jexalieil IpUMEepHO Ha 3TOM Xe MepH-
JMaHe, COJHEYHBI CBET OTKJIOHSJICS OT
BEPTUKAJIM Ha YTOJ, COOTBETCTBYIOIIMIA
1/50 okpyxHOCTH 3eMIIH.

K kxakomy BbIBOAy mpuiies DpaToc-
¢en? IlpomomxbTe €ro paccyXaeHus
HUCXO0Js U3 puc.8 HallauTe paguyc 3eMIIu.

Hekomopbie Heobxodumbie
OaHHble U BbIMUCACHUS.
Paccrosgnue mexny Cuenoir u Amek-
caHapueit pasHo 787,5 km.
1/50 oxpyXHOCTH 3eMJIU COOTBETCTBY-

eT - a = 7,2° Ilyctb C - pIMHA OKpPYX-
HOCTHU 3eMJHu TO,

o _ 7875

360° C
Orcioma C=360-787,5: 7,2 =139 375 km.

% f ‘Iskandariya

Ediay .~

CornacHO COBpeMEHHBIM JaHHBIM, JUIMHA OKPYXXHOCTH IO 3KBAaTOpPY paBHAa
40 075,017 km, o HyneBomy Mepuanany 40 007,86 xm. Kak Mbl BUIUM, IpeB-

HerpeyecKMii y4eHbI olMnOCcs HE3HAYUTEIbHO.

3adanue. Ucnonw3yd puc.9, pazpabotaidTe 1 000CHYHTE MPAKTUYECKUNA METOJ
onpeaeneHus] IJIMHB OKPYXKHOCTH 3eMJIM B MPOU3BOJbHBIK MOMEHT BPEMEHHU.




BBIYUCJEHUE IIJIOIIAIN TPEYTOJbHUKA
E\ I1PU HOMOEI/I CHUHYCA VIJA
IE Teopema 1. Ilaowads mpeyzoavnuka pagna noaogune npousgedenus e2o Cmopon
Ha CUHYC yead, 3aKAIOHEHHO20 MeXC0Y HUMU.

CEAABC, BC=a, AC=b, LC(puc.l)] = ffs*m:;—absinc \

Jlokazamenvcmeo. OnycTuM BbicoTy BD TpeyronbHuka ABC. Bo3MOXHBI Tpu
cayvast (puc. 1). PaccmoTpum ne%%ﬂﬁ cayvait (puc. la). B tpeyronbHuke BCD
BC

crpaBeaUBO paBeHCTBO sSinC = Otcropa BD =BC -sinC = a-sinC. Takum

o0Opasowm, SABC=%‘AC'BD= %-b~a'sinC= %absinC.

BTopoii u TpeTuii cayyaum pacCMOTPUTE CaMOCTOSTENbHO. [eopema 00Ka3aua.

M1 ] B ) Jiss BBIYMCIEHUS TJIOIIAAM TPEYroJibHUKa,
a) corjlacHO TeopeMe 1, MOXHO TakKxKe MCITOJb30BaTh
a (hopMyIIBI
1 i I S
SABC_EbcsmA u S, 2acsmB

n/' Jadaua 1. Tlnomanb TpeyronbHuka ABC paBHa

B "
. 24 cm?. Haiinute ctopony AB, ecniu AC=8 cu u
v | £A=30°.
a 1
: Pewenue. CornacHo (opMysie sl BBIYUCIECHUS
Le | IUTOLIAAM TPEYrOJbHMKA C TMOMOLIBIO CUHYCA YIja

A b C D 1 .
S 5c=5AB AC sinA.
6) B Orcrona,
28,5 2.24 224
| . AB= FC5inA= §.sin30°~8.0,5 12 (em).
: Omeem: 12 cm.
I
Da_.l ==z - 5 n/' Jadaua 2 Jlokaxute, UTO IJIOILA[b Mapasjieno-
S “ IpaMMa paBHa MPOM3BEAECHUIO €ro CMEXHBIX CTOPOH
2} ) Ha CHHYC yrjia, 3aKJIIOYEHHOTO MEXIY HUMMU.
B C
ABCD napannenoepamm,
AB=a, AD=b, /A=0 [::> S, pep= ab sina
(2-rasm)
s Pewenue.Onyctum BbicoTy BE. B TpeyronbHuKe
A E D . BE . .
ABE sind = 2B BE= ABsinA =asina.
\ J Torna, §,,.,= AD*BE =absino.

BCD




Im Teopema 2. Iliowado wemovipexy204bHUKA PAGHA NOA0BUHE NPOU3BGEOCHUA €20
duazonaaeli Ha CUHYC yeaa MexXc0y HUMU.

Jokazamenvcmeo. PaccMOTpUM YIIbI, 00pa30BaHHbIC (ij C )
MIpY NepeceyeHUU auaroHanei (puc.3):

ITo ycnosuio yron ZAOB =o BepTUKaJIbHBIN
¢ ZAOB, 1o ZCOD=a, cmexHblii ¢ ZAOB, D

T0 ZBOC=180°—a, BepTtukailbHbiii ¢ ZBOC, |p
T0 ZD0OA=180"—a.

[To dopmyne nnasg BHIUMCIAECHMS MIOLIAAU
TpeyrojbHUKA C MOMOILbIO CUHYCA yrIja: 7

S100=3 A0 OB sina;

Sy0c=3 BO-0Csin(180°~a) = BO- 0Csina;
_1 1

! CO-0Dsina; SDOA—zDO'OA sin(180°— a) ) DO 0OAsina.

con” )

S

ITo cBoiicTBY miolnanei:

SABCD= SAOB+ SBOC+ SCOD+ SDOA -

=140-0Bsina + % BO-OCsing + %CO'ODsina +%DO-OA Sino =

= %(Ao- 0B+B0O-0C+CO 0D +D0'OA)sina=%{(OB-(AO+ 00)+

+0D-(CO+ OA)}sina = %(OB'AC+ 0D -AC)sina= %AC’BDsina.

Teopema doka3zana.
3adauu u 3adanus.

27.1. Jloxaxute TeopeMy 1 mjs ciyyaeB, M300pakeHHBIX Ha puc.1.0 u 1.B.
27.2. Haiinure mnomanb TpeyronbHuka ABC, ecnu: a) AB=6 cm, AC=4 cm,
ZA=30°; 6) AC=14 cm, BC=TV3 cm, £C=60°; B) BC=3 cm, AB=4\2 cn,
/B=45"°.
27.3. JlnaroHaab MmpsMOyToJibHUKA 12 cm, yron mexay auaroHamassmu 30°.
Haiinute ero riomansp.
27.4. Haijiaure miomanab pom6a co cTOpoHOi 7V2 cm U TynbiM yriom 135°.
27.5. bonbiias quaronanas pom6a 18 cm, a tymoii yron 120°. Haiigure mmomans pomoa.
27.6. B tpeyronbHuke ABC, miolians KOTOporo paBHa 672 cx?, AB=9 cm, A=45°.
Haiinute cropony AC 1 onylleHHYIO Ha Hee BBICOTY.
27.7* . Haitnute miomanb TpeyroibHuka ABC, eciu A=a, h, 1 h,— BBICOTHI,
ONylleHHbIE U3 BepliMH B 1 C, COOTBETCTBEHHO.
27.8*.Haitnute ouccektpucy AD tpeyronbHuka ABC, ecniu AB = 8 cwm,
AC =12 ecm n £LA=60° (ykazauue: S,;c=3S,01Si0)-

V55




TEOPEMA CUHYCOB

IE Teopema. (Teopema cunycos). Cmoponvt mpeyzoabhuka nponopyuoHaibHbl

CURHYCaAmM RpomueoAeIHauwux um yeaoe.

b
f{AABc, AB=c, BC=a, CA=b(puc.1)] |::> \/E e ]

(1)

~N

6)

)

Qe

Joxazamenvcmeo. I1o popMyie 11 BBIYMCICHUS
IUIOIIAAX TPEYroJabHUKA Yepe3 CUHYCHI €ro yIJioB,

S=LabsinC, §=3besind, §=jacsinB. (%)
W3 mepBbIX ABYX PABEHCTB,

1 . 1 . a c
~absinC= % bcsinAd, 3HaYUT — =—— .
2 2 ’ sind sinC
AHAJOrMYHO, M3 MEPBOTO M TPEThErO PaBEHCTB
(%) monyuyum c _ b
sinC sinB ’
Urak, a b ¢

sind sinB sinC
Teopema dokasana.
n/' Jadaua I. B tpeyronbuuke ABC, AB=14 om,
£ZA=30°, £C=65" (puc. 1). Haiinure ctopony BC.
Pewenue: T1o TeopemMe CMHYCOB,

AB _ BC
sinC sin4 Torna,
_ AB-sinA_14-.sin30° 14-0.,5
BC= - 10,5
CTGnC ~ sings ~ 09 ~ 78 (0m).

Ilpumeuanue: 3HaAUCHUS] TPUTOHOMETPUUECKUX
GYHKIIMI MOXHO HAlTU MPU MOMOIIHU CTeIMaTbHbIX
KaJbKyJASITOPOB MM Tabauu. B Hamewm ciayvae
3HaveHue sin65°~0,9 Mbl HAalLIM U3 TaOJUIBI HA CTP.
153 yueOHuUKa. Omeem: 1,78 im.

n/' Jadaua 2. Jlokaxure, 4yTO OTHOLIEHKE JII000I CTOPOHbI
TPEYrOJIbHUKA K CHHYCY MPOTUBOJIEKAILETO €if YI7Ia paBHO
JMaMeTPy ONMMCAHHON OKOJIO TPEYrOJbHUKA OKPYXHOCTH,
TO €CTb IOKQXUTE CHPaBeIMBOCTb (GOPMYJIbI (puc.2)

a b ¢
sind sinB sinC 2R




Pewienue. SICHO, YTO HAa OCHOBAHUUW TEOPEMbI CUHYCOB JOCTAaTOYHO J0KAa3aThb

paBeHCTBO —%— = 2 R BO3MOXKHBI TpH CITydast:
S

inA
-1t cnyvaii: ZA — ocTpblit yroa (puc.2.a);
2-1i cnyvait: ZA — tynoit yroa (puc.2.0);
3-it cnyvait: ZA — npsamoit yroa (puc.2.B).
Paccmorpum 1-it cayvaii. Coenunum touku C u D. Tpeyronbuuk BCD —
NpsSMOYTOJbHBIM, Tak Kak yron ZBCD omnupaercs Ha auameTp BD.

BABCD: BC=BD-sinD=2RsinD. Ho, ZD=/A, Tax KaK 3Ty BIUCAHHBIC YIJIbI,

a .
onupatoturecs Ha ogHy u 1y xe nyry BC. Torma, g~ = 2R. wnun BC=2RsinA
OcraBuivecs: ciydyad JOKaXKMTe caMOCTOsITeIbHO. (YKazaHue: UCIONIb3yITe TO,

yTO BO BTOpOoM ciydae ZD=180°—~ZA, a B 3-m cayuyae a =2R)

3adauwu u 3adanus.

28.1. JoxaxuTe, 4TO OTHOILIEHHUE JIIOOO CTOPOHBI
TPeyroJibHUKa K CUHYCY MNPOTHUBOJIEXAIIETO
€l yrjia paBHO AMAMETPyY OIMUCAHHOW OKOJO
TPEyrojbHUKa OKPYXHOCTH B ciaydasix 2 U 3

3aJaun 2.
28.2. HaiinnTe ncxomble OTPE3KM 11O JaHHBIM pHUC. 3. 6 B
28.3. I1o ganubiM 1jg ABC 3HaueHUSIM HalguTe: 33
a) sinC, ecnu sind=0,4; BC=6 cum u AB=5 cm; %
0) sind, eciu sinB=—;; AC=8 sm nu BC=17 om; A 60° 45" C

B) sinB, eciu sinC=%—; AB=6 m u AC=8 m.

28.4. OnuH U3 yrjaoB TpeyrojbHuka paseH 30°, a
MpoTUBoOJIeXalasi eMy cropoHa 4,8 dm. Haiinure
paaMyc OMMCAHHOW OKOJIO TpeyrojbHHUKa
OKPY>XHOCTH.

28.5. OgHa U3 CTOPOH TPEYroJbHUKA paBHA paalyCy ONMMCAHHOUW OKPYKHOCTH.

Haiinure yron, mpotuBojiexaluii 31oii cropoHe. O0Opature BHUMaHUE Ha
HEO0OXOIMMOCTb PACCMOTPEHUSI IBYX CTy4YaeB.

28.6. O6ocnyiiTe cnpaBeaauBocTh paBeHcTBa AB:BC:CA=sinC:sind:sin B gas
TpeyroibHuka ABC. Bo3aMoxxHO 11 paBeHCTBO: sind:sinB:sinC=3:5:7?

28.7. B tpeyronbHuke ABC Haitnute ctopoHy AB u yriibsl Bu C, eciv BC = 20m.
AC=13mu LA=067".

28.8*. B tpeyronbHuke ABC Haiiaute yron C U cTOpoHbl AB m AC, eciau
BC=18 im, LA=42°, /B=62°

Y/ &




@\ TEOPEMA KOCUHYCOB

B mpssMoyrojibHOM TpeyTroJibHUKE KBaJapaT CTOPOHBI, JIeXKalllell HAIIpOTUB
MpsIMOTO yrjia (TMIOTEHY3bl), paBeH CyMMe KBaJIpaToOB IBYX APYTUX CTOPOH
(xaTeToB). A KaK OOCTOMT JeJI0, €CJIU YIoJl He sIBjsieTcs nNpsiMbiM? OO0 3TOM pedb
NOMUIET B CICAYIOLUEH TEOopeEME.

IE Teopema. (Teopema xocunycos). Keadpam cmoponv: mpeyzoavhuka pagen cymme
Keadpamog 06yx 0pyzux cmopoH MUHYc y080eHHOe npouseedenue 3Mux cmopon
Ha KOCUHYC yeaa mMexcoy HUMU.

QAABC, AB=c, BC=a, CA=b (puc.1) | |::> Q a= b+ 2~ 2becosA |
N\

(ija) B

Jlokazamenvcmeo. B tpeyroabHuke ABC omycTum
BbicOTy BD. Touka D MOXET JieXaTb Ha CTOPOHE
AC (puc.1.a) win Ha ee npoposkeHuun (1.6 u 1.6).
Paccmotpum nepBbiii ciayvaii. B tpeyronbHuke BCD
no teopeme Ilugaropa
BC*=BD*+ DC*.
Tak kak DC=AC—AD, To:
BC?=BD?>+(AC—AB)>*=BD*+AC?>—=2-AC-AD+AD">.

[IpuHumass BO BHMMaHME, UTO B TPEYTOJbHUKE
ABD : BD*+AD*=AB*u AD=ABcosA 13 nocieaHero
paBeHCTBA MOJIyYyaeM

BC?=AB*+AC*—2AB-AC-cos4,

T.€. a*=b*+c*—2bccosA.

Teopema doka3zaua.
JlokaxxnTe TeopeMy KOCHHYCOB CaMOCTOSITE/Ib-

HO AJs ciydyaeB, MOKa3aHHBIX Ha puc.1.06, rae
DC =AD—AC, n Ha puc. 1.B, tne DC =AD+AC wuc-
oJIb3yst paBeHCTBO c0S(180°—A) =—cosA.

Ilpumenanue. TeopeMa KOCUHYCOB TaKKe SIBJISICT-
cs obobienneM TeopeMbl ITudaropa. IMpu £Z4A=90°
teopema [lucaropa ciaemayeT u3 TeopemMbl KOCHUHYCOB

(Tak xak c0s90°=0).

n/' 3adava I Tycte B Tpeyronbauke ABC : AB=6 cn,
AC=1T cm, A=60° (puc. 2). Haiinure cropony BC.




Pewenue. Tak kak 110 TeopeMe KocuHycoB, a>=b* + c>*—2bccosA unu
BC?’=AC*+AB*—2AC-AB-co0sA, 10
BC=72+62=2-7-6-c0s60° =49+ 36 — 84- 2=43,
10 ectb BC=V43 (cm). Omeem: V43 cnm. rij N

CrnoMouibio TEOPEMbI KOCMHYCOB MOXHO HAXOAUTb
YIJbl TPE€YIOJbHUKOB, €CJIM U3BECTHLI €I'0 CTOPOHLI:

2 2 2 4 8
cosA=b2tc—a*, (1)
2bc
> A D C
Fj Jadaua 2. CropoHbl TpeyronbHuka ABC a=5 n, { )

b=6 m nu c=4 m Haiimute mpoexuui0 HaMMEHbLICH
CTOPOHBI Ha HamboJblIyI0 (puc. 3).

Pewenue Tlo opmyne (1) Hailgem cosA:
b2+c*—a® _ 6>+4°—52 _ 9

2bc 2-6-4 16
Tak kak B HpsIMOYroJbHOM TpeyroibHuke ABD

AD=AB.cosA, To AD=4-% = 2,25 (m).

cosA=

Omeem: 2,25 m.

3adawuu u 3adanus.

29.1. JlokaxuTe TeopeMy KOCUHYCOB B cIy4asx, 1300pakeHHbIXHa puc.1.0 u 1.B.

29.2. BrpeyronbHuke ABC HaiinuTe CTOPOHY:
a) AB, ecim AC=3 c¢m, BC=4 cm u £C=60°;
6) AC, ecniu AB=4 m, BC=4\2 m u /B=45";
B) BC, ecnu AB=T om, AC=6N3 dm u LA=150".

29.3. HaiinuTe KOCMHYCHI YIJIOB TPEYroJbHUKA CO CTOPOHAMU 5 cm, 6 cm, 7 ch.

29.4. Haiinute cropoHy AC tpeyronbHuka ABC, eciu AB= 10 cu, BC= 12 cm
u sinB = 0,6.

29.5. InaroHanu napayenorpaMmma paBHbl 10 cv 1 12 cm, a yroa mMexay HUMU
paBeH 60°. Haitnute cTOpOHBI MapajuiejiorpaMma.

29.6. OnuH U3 yrjoB mapajjejaorpaMma co ctopoHaMu 5 cu u 7 cm paBeH 120°.
Haitnure ero nuaroHaum.

29.7*. Jlokaxure, 4TO AAMHY MeaumaHsl BD TpeyronbHuka ABC co cTOpoHaMu
a,b,c MOXHO BBIYUCIUTH MO Gopmyne BD =%—V2az+2c2—b2 (puc. 4).

29.8*. Haiimnte MennaHbl TpeyroJbHUKA CO CTOPOHAMU 6 M, 7 M 1 8 M.

29.9. Haiinnre OGMCCEKTPUCH TPEYTOJIbHUKA CO CTOPOHAMM S m, 6 M 11 7 m.

29.10. Haiinute BBICOTBI TPEYTroJbHMUKA CO CTOPOHAMU S M, 6 M u 7 Mm.

S4B




HEKOTOPBIE ITPUJIOXEHUA TEOPEMbBI CUHYCOB U
\ TEOPEMBI KOCUHYCOB

JlokazaHHbIE Ha TTPEABbIAYIINX YPOKAX TEOPEMBI CUHYCOB I KOCMHYCOB MOXKHO
5¢hGEKTUBHO MCITOIb30BATh MPU pellleHM MHOIMX 3aaad. Ha 3ToM ypoke Mbl
OCTAaHOBUMCSI Ha HEKOTOPBIX IPUMEHEHUSX ITUX TEOPEM.

1. C noMmouibpio TeOpeMbl KOCUHYCOB MOXHO OINpPEAC]IUTh BUJ YIJIOB
TpeyrojibHMKa (OCTphle, TPSIMOM WJIM TyMble), HE HaXOAsd CaMU 3THU YIJIBI.
JleiicTBUTENIBHO, eclin B (hopMyJie

_b*+c*=a’
4 2bc
1) Eciu b*+c*>a?, 10 cosA>0. 3Haunutr, A — OCTpPBIA Yroi;
2) Ecnu b’+c*=a?, o cosA=0. 3Hauut, A — OpsAMOii yroi;
3) Ecnu b*+c*<a?, o cosA<0. 3Haunur, A — TYIIOI YTOJI.

COS

PaBenctBO b2+c?=a? nnm HepaBeHCTBO b2+c¢?<a’ o3HayaeT, 4ToO a —
HauOoJIbILIasi U3 CTOPOH TPEYroJbHMKA. 3HAYUT, MPSIMOM WM TYHOM YIroJI
TPEYroJbHUKA JIEXKUT IMPOTUB HauOOJIbIIEH U3 €r0 CTOPOH.

B cooTBeTCTBMM ¢ BETMYMHOM YIUIa, TIPOTUBOJIEKAILIETO HAUOOJIbILIEH U3 CTOPOH
TPEYroJbHUKA, MOXHO CIeIaTh BHIBOA O TOM, KaKMM OyIeT paccMaTprBaeMbIil
TPEYTOJbHUK (OCTPOYTOJbHBIM, MPSMOYTOJIbHBIM WM TYIIOYTOJIbHBIM).

v
Z# 3adaua_I. He Haxods yIIOB TPeyrojbHHUKa CO CTOPOHaMU Sm, 6 m u 7 u,
OIpPEEIUTE €ro BU/L.

Pewenue. JInvHa CTOPOHBI, JiexXalllei MPOTUB HAMUOOJbILIEro yrjia, OyaeT
Haubosnbieit. [Toatomy, ecnmu a =7, b =6, ¢ =5, 10 LA Oyner HanOOJIBIINM.

_b+e—a? _ 36+25-49 _ 12 _ 1
CosA= = =7 265 60 5 "

3HaAuMT, yroa A - OCTPbIi U TaHHBII TPEYTOJIbHUK SIBJISIETCSI OCTPOYTOJbHBIM.

2. CrioMo11pio (POPMYJIbI S=;—bcsinA IJISL TIJIOLIAAY TPEYTroJbHUKA I10 IBYM
CTOPOHAM M YIJIy MEXIy HUMU 1 (DOPMYJIbI Sind = % MOXKHO TIOJTY4YUTh (hOpPMYITy

JJI 1101 aan TpE€yrojabHUKaA
abc

4R

u GopMyJy LI pagryca ONMMUCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTHU

_ abc
45




n/' Jadaya 2. Haiinute pannyc OKpy:KHOCTH, OIIMCAHHOM OKOJIO TPEYroJbHUKAa
co cTopoHaMu a=35, b=6, ¢c=10

Pewenue. Haitgem miomianb TpeyrojibHuKa no gopmyse I'epona:
_at+btc _5+7+10

= =11
2 2 ’
S=\p(p—a)(p—b)(p—c)= N11(11=5)(11=7)(11—10)=V11-6-4 =\264~16,3.
Takum obpasoM, Rzi—[fgcz 451?61,(3) ~5.4. Omeem: ~5.4.

Jadavu u 3adanus.

30.1. Haiigure HanOoablIMiA U HAMMEHBIIUI Ykl TpeyrojibHuka ABC, ecnu
AB=T7 cm, BC=8 cm, CA=9 cnm.

30.2. Onpenenute, Kakas U3 CTOPOH TpeyrojibHuka ABC OyneT HauboNbllIel 1
Kakasi HauMeHblle, ecnu LA=47°, ZB=158".

30.3. OnpenenuTte BUI TPeyrojbHUKA, €CAU TPU €r0 CTOPOHBI PABHBI
COOTBETCTBEHHO:
a) a=5, b=4, ¢c=4; 6) a=17, b=8, c=15; B) a=9, b=5, c=6.

30.4. Haiinute paguyc OKpY>KHOCTHM, OIMMCAHHOW OKOJO TPEYroJjbHUKA CO
cropoHamu: a) 13, 14, 15; 6) 15, 13, 4; B) 35, 29, 8; 1) 4, 5, 7.

30.5. Ha cropone AB tpeyroabHuka ABC otmedyeHa Touka D. JlokaxuTe, 4TO
otpe3ok CD meHblue xoTs1 0bl ogHOM 13 ctopoH AC nnu BC.

30.6. Hoxaxwure, YTO TMPOTUB OOJIBIIEIO YIJIa TPEYroJbHUKA JIEXKUT OOJIblliast
CTOPOHaA.

30.7. JlokaxwuTe, 4TO MPOTUB OOJIbIIEH CTOPOHBI TPEYTOJIbHMKA JIEKUT OObILINI
yTOJI.

30.8*. B TpeyronbHuke ABC nposeaeHa meauana CD. J[lokaxure, uro yron ACD
Mmenbie yrna BCD, ecim AC >BC.

30.9*%. Onupasich Ha puc.1, onpenenure, Kak ApPeBHUE I'PEKU ONpPEICIIsiN pac-
CTOSIHME OT Oepera g0 KopaOs.

\




YIrojgq MEXAY IBYMA BEKTOPAMU N CKAJIAPHOE
IIPOU3BEJIEHUE JIBYX BEKTOPOB

A

J

YIjaoM MexXny HeHyJIeBbIMU BeKTOpaMu @ U b Ha-
3bIBaeTCst yroi AOB MeXy HalpaBJIsTIOLIMMU OTpe3KaMu
BekTopoB OA=a u OB =b , ucxonsmmu u3 Touku O.
Yros MexXIy COHaIpaBIeHHBIMUA BEKTOPAMU CUMTAETCS

paBHbIM 0°. Ecnu yron mexay Bekropamu paBeH 90°, To
3T BEKTOPHI HA3bIBAIOTCS MEPIEHANKYISIPHBIMU.

CKaJisipHBIM TTPOM3BEICHUEM BEKTOpPOB @ U b Hasbl-
BaeTCsl MPOU3BEACHUE JJINH 3TUX BEKTOPOB HAa KOCUHYC
yriaa MexXay HUMU.

Ecnu kakoii-nmbo M3 JIBYX BEKTOPOB SIBJISIETCS
HYJIEBBIM, TO MX IIpou3BelecHUEe paBHO Hymwo. Cka-

JIIpPHOE TPOM3BEJICHME 3aluChIBaeTCa Kak a-b wim
(a,b). B B

(@, b)=lal-[b]cosp. (1
CornacHO OMpeNeIEHUI0 BUIHO, YTO €CJIU CKaJIIpHOE

MPOU3BEICHUE ABYX BEKTOPOB PABHO HYJIIO, TO OHU OyIyT
MepHeHINKYISIPHBIMA 1 HA00OPOT.

M3 kypca ¢pusnku u3BecTHO, 4TO paboTta A cuiabl F Mo nepemelieHuo Ha

BEKTOpP S paBHa CKAJISIPHOMY ITPOM3BEACHUIO:

A=(F,s)=|F|"|s|cosp.

Ceoiicmeo. JInsa BeXTOpOB @ (a,; a,) U E(bl; b): (&, b )= a,b ta,b,.

Jloxasamenscmeo. TlepeHeceM BekTopbl a@ M b B Hawano koopmuHat O

(puc. 2). Torna OA = (a

s a,) u OB = (b; b,). Ecnu 3amaHHbIe BEKTOPHI HE

KoJUIMHeapHbl, TO ABO — TpeyrojbHUK, IJIsI KOTOPOTO CIpaBedinBa TeopeMa
KOCUHYCOB: AB 2 =0A?+0B? - 204 -0B - cos0.
B stom ciyyae OA -OB - cosp = = (0A*+ OB?*- AB?).

1
2

Onnako, OA?=a‘’+a? OB’=b’+b> u AB?= (b, - a,)’+ (b,- a,)*.
_ _ 1
3uauwnr, (a,b) =|a||b|cos¢ =04 - OB - cosp = - (OA2+ OB2-AB?) =

2

1
; (a12+ a22+ b12+ bzz' (b1' al)z_ (bz' az)z) = a1b1+a2bz‘

B cimyyae xomnmmnHeapHoctu (¢ =0°, ¢ =180°) moxkaxure crpaBemIMBOCTb
3TOr0 PaBEeHCTBA CAaMOCTOSTENIHHO.




Ceoiicmea CKA1APH0O20 npouszeedenus 6eKmopos

1. a-b=b- a ~ NepeMeCTHTEILHOE CBOMCTBO

2. (a-l-b) a-c+b.c- pacopeaeauTebHOe CBOMCTBO

3. 1- (5-5) = (/1 -5) b=a- (4- b) — CcoyYeTareJIbHOe CBOMCTBO.

4. Eciv BeKTOpPSl @ M b — KoJIMHeapHbie B OZHOM HANPABICHUH, TO
a-b =|a|-|b], Tak kaxk cos 0° = 1.

5. Ecmu BEKTOpbl & H b — kommmHeapHble B MPOTUBOIOJOXHBIX
HaHpaBIIeHI/IHX T0o a-b = —|a||lb|, Tak kak cos180° = —1.
6. a - |a||a|cos()°—|a|2:>a2—|a|2

7. ECJII/I BEKTOpPBLI A U b B3auMHO NepHeHANKYISIPHBI, TO a-b =0.

Caedcmeus:

a) IJIMHA BEKTOpa az(al;az): |5|:w/a12 +a22 ; (1)

6) KocrHyc yriia Mexty BeKTOpamMy a = (a;;a,) u b= (b;;b,):

T r ab+ab
a-b WIA  COSQ = L

b | \/al2 + a22 \/ b12+ b22
Vj 3adana. Haitnute yron mexny Bektopamu a(1;2) u b(4;-2).

Pewenue. ODO3HAUMM Uepe3 o. YTOJI MEXIy TaHHBIMU BekTopamu. [To ¢popmyme
COso= 14+2:(2) _ _ 4-4 3 —an° ane
,\/12+22_,\/42+(_2)2 '\/S'm Han/IT, o 90 . 0m€€m 90 .
Jadauu u 3adanus.
31.1.Mycts ans BekTopoB @ u b @) |a|=4, |b|=5, a=30°; 0)|a|=8,|b|=7, a=45";
8) |5|=2,4, |E|=10, a=60"; 2) |c‘z|=0,8, |7)]= % , 0=40°. Haiigute ckanspHoe

cosp = —=
lal-

IPOM3BENEHNE STUX BEKTOPOB (3€Ch o — YIOJM MEXIY BEKTOpaMU @ U b ).
31.2. Haiiaute ckajaspHOoe NMpPOU3BEACHME BEKTOPOB U YIoJd MeXAY HUMU:
a) 5(% —1) u b(2;3); 6) a(=5:6) u b(6:5); B) a(1,5;2) u b(4;=2).
31.3. JIuaronanu pomba ABCD nepecekatoTcd B Touke O, npuueM BD=AB=4 cnm.

Haiigure ckansgpHble IPOU3BEIEHUS BEKTOPOB U YIJIbI MEXIY HUMH:
a) AB u AD; 6) ABu AC; B) AD u DC, r) OCu OD

31.4. TlycTb naHbl HEHYJIEBBIE BEKTOPHI a U b. JlokasaTh, yTo mpu a-b =0 BeKTOPHI
TepreHIUKYIAPHbl U HA000POT, ecii a U b neprneHaAuKyIsapHbl, To a-b=0.
31.5*%, Ilpu kakoM 3HayeHUM X OYyAYT B3aUMHO MEPHEHAMKYJISIPHBIMU BEKTOPHI
a) a(4;5) u b(x;6); 6) a(x;1) m b(3;2); B) a(0;—3) u b(5;x)

31.6. Haitnure cpenn Bextopos a(3;3), b(2;—2), e(—1;—4) u d(—4;1) napsl B3auMHO
HepIeHINKYISAPHBIX.

31.7*%. Ilpu urpe B OUIbSIpA 11ap, HAXOAMBIIMICI B TOYKe A, mocJie yaapa Mo

Vo
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HeMmy nonaj B JyH3y C, OoTpa3uB-
KCh B Touke B Ha creHke crtosa
(puc. 3). Haiinure ckansipHOe Mpo-

usBenenue AB-BC, eciu AB = 40
em, BC=150 ecmu ZABD=120°.

31.8.
Touka A(5,-1) mepelia B mojaoxe-

[Mon neiictBueM cuibl F(-3, 4)

Hue B(2, 1). Kakag paborta ObLia
coBepluieHa?

31.9. Jlona npoxuBaeT Ha TPETbeM
aTaxXe MHOro3TaxHoro aoma. M3
OKHa ee KBapTUPhI BUIEH JIOM, OT-
CTOSILIAI OT ee JoMa Ha paccTos-
Huu 40 m (puc.4). Ko3bipeK KpbILIU
3TOro JAoMa BujaeH Jlojie moa yrioM

47°, a HUXKHEe OCHOBaHME — TIOJ
yriioMm 33°. Haiigurte BeIicOTy noMa,
CTOSIIIIETO HAIIPOTUB.

31.10. M3 camoseTa, JIETSAIIETO Ha BbI-
core 2500 m BumeH Kopabiib mom

yrioM 44° K TOpU30HTY, a BTOPOi —

nmoa yrioMm 32° (puc.5). Haiinure

paccTosIHUE MEXIY KOpaOJsiMU.
31.11. Pbibaku BUIOST Masik BBICOTOM

200 m oz yriiom 11° (puc.6). Haii-
IVTE pPacCTOSSHME OT pPHIOAIKON

LIXYHBI 10 Oepera.

11°

|

200m




bd [Tpoexmnas paboma «Ieomempus u 2eozpagpusy. | 7 Ocov 3emau )
/4 P L4 pagh U MepUAMaHBI

U3 kypca reorpaduu U3BECTHO, YTO MOJIO- Ceseprviii|noatoc
KEHHE TOYKHU Ha MOBEPXHOCTU 3eMJIM omperie- | | 7
JISIETCSI CBOMMMU TeorpadruecKMMU KOOpAMHA- o5
tamu. Ha puc.7 npuBeaeHsl 3T KOOPAWHATHI.
Ha Hem o0Go3HauyeHbI: \ \

1- HyneBOU (IrpUHBUYCKUIT) MEpPUIMAH, | 20%1— 1 .

2 — MepuauaHbl, OTCTOSIIME BIPaBO Ha 20° | oo |oge
BOCTOK OT HYJIEBOTO,
3 — IMPOTHI, OTCTOSIINE BHMU3 Ha IOT OT

; ) | _,4

9KBaToOpa,
4 — oKBaTop. [apamtenn — KBaTOp
Touka mepecedyeHUs HyJeBOro (rpuH- [0xcuwiii|\noarc
BUUCKOro) MepuauaHa (1) u skBatopa (4) J
CUMTAETCSI TOYKOM OTCcYeTa reorpaduieckux @ )
KOOPIMHAT. N

YacTb MepuanMaHa OT 3KBaTopa 10 CeBEp-
HOTO MMOJII0Ca COOTBETCTBYET UETBEPTU OKPYX-
HOCTH, TO ecTb ayre B 90°. AHAJOTMYHO, YacTh
MepuaKMaHa OT 3KBaTopa 10 IXHOTO MoJca
TaKXe COOTBETCTBYET YETBEPTU OKPYXHOCTH,
TO ecTh ayre B 90°.

[TonyokpyxHocTh, 0OpazoBaHHas MEPEXOAOM
HYJ€BOr0 MepuaMaHa Ha BOCTOK, COCTaBJsieT
180° BOCTOYHOW MOJTOTHI, @ MOJYOKPYXKHOCTbD,
o0pa3oBaHHAas MEPEXOJA0M HYJEBOTO MepUIMaHa
Ha 3amaj, coctasiaser 180° 3amagHO ZOATOTHI.

1. Haiinute reorpadpuyeckue KOOpauHaThl ropoaa TailkeHTa.

2. Kakwue elle KpymHble ropoaa nNpruOJIU3UTEIbHO HAXOISITCSI HA OTHOM Me-
pUaMaHe co cToauuei Hame PoauHbr?

3. Haiigute paccTosiHus ot ropoja TaiukeHTa (BIoJb MepUaraHa) 10 TOpo-
noB Tokwuo, Mexun, Cey, Bammnurron n Heto-Mopk. (Haiiante Henocraonye
JaHHbIE CAMOCTOSITEJIbHO)

4. Topol HaXOOUTCS B CeBEepPHOM Tojaymapuu Ha mupote 60° . Cun-
Tasg, 4To paguyc 3eMian paBeH 6400 KM, HaliAUTe paguyc mapajjeau, Ha
KOTOPOM JIEKUT TOPOA.

Sanumameavnas ceomempus.

OXOTHUK BbilIE HA oxoTy. OH mpouien 1 ku Ha tor, 3aTeM | kv Ha BOCTOK,
a 3aTeM | xm Ha ceBep U oKazajics B UCXOAHOM Touke. IJs1ab, CTOUT MeaBedb!

1. Kakoro uBera measeab?

2. JIns KakuxX TOYEK 3€MHOIO Iapa BO3MOXHO ITOJ0OHOE IyTellecTBUE?

KuByTt 11 Tam MeaBeau?




3 \ PEINEHUE TPEYTOJbHUKOB

O0603HaUMM CTOPOHBI TPEYTOJIbHMKA Uepe3 a, b, ¢, a
MPOTHBOJIEXKAIIME UM YIJIbl Yepe3 o, B, Y COOTBETCTBEH-
HO (puc. 1). CTOPOHBI U YIJIbI TPEYTOJbHMKA HA3bIBAIOTCS
OITHUM CJIOBOM, 2 UMEHHO €TI0 31eMeHmamu.

HaxoxneHue mo u3BECTHBIM 3JIEMEHTaM TPeyroJib-
HUMKa €ro HeM3BECTHBIX 3JIEMEHTOB Ha3bIBAeTCsl pellie-
L ) HUEM TpeyroJbHUKA.

%l 3adaua 1. (Peuwenue mpeyeonvhuka no 00HOU CMOpPOHe U NPUAEHCAUUM K Hell
yenam). TlycTh B TpeyronbHUKe a=6, B=60° u y=45°. Haiinure ero TpeTuii yroji
U OCTaBIIMECS JIBE CTOPOHHI.

Peuwenue. 1.Tak Kak cymMMa TpexX yIJoB TpeyrojibHuka paBHa 180°, To
a=180"—B—y=180°"-60"—45°"=75".
3Hasi CTOPOHY M TPU yIja TPEYrojbHUKA, IO TEOPEME CHHYCOB HalaeM
OCTaBILIMECS IBE CTOPOHBI.

L_L sinf3 _ . sin60° 0,8660
2. Tak kaxk Sna sinp TO b= asma—6 Sin7s° ~6- 0.9659

(3HayeHus sin60° u Sin75° MOXHO HAWTH C IOMOIIBI0 MUKPOKAJIbKYJISITOpa
Uiau mo tabnuue Ha cTpaHuiue 153 yueOHuka).

a c siny sin45° 0,7071
T — =T = T fr— ~ .
3. Tak Kk = siny T0 c=a 6 S5 6 0.9650

Omeem: a=75°; b=5,4; c~4 4.

%d 3a0aua 2 (Pewenue mpeyeoabHuka no 08yM CMOPOHAM U Yeny, 3aKAIOHEHHOMY
mexncdy numu). I1ycTh B TpeyroabHuke a=6, b=4 u y=120°. Haiinute ero TpeTbio
CTOPOHY M OCTaBIIMecs [Ba yrJja.

Pewenue. 1. HalineMm 110 TeopeMe KOCMHYCOB TPETbIO CTOPOHY TPEYTOJbHUKA:

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

2. Tenepb, 3HasE Bce TPU CTOPOHbI TPEYTOJbHUKA, HAJeM OCTalIbHbIE €ro
VIJIbI, UCMOJb3Ysl TEOPEMY KOCHUHYCOB:
b*tc?—a’_4°+76—6’

~(,8046.

2bc 2-4.476

3Has, 4to cosa~0,8046 HaiimeM yros a (o — OCTPBIMA yroy) U3 TaOJMIBl Ha
ctp. 153: a=36°.

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

~5,3794 =5,4.

~4,3924~4.4.

coSo =

n/' Jadaua 3. (Pewenue mpeyeosvnHuxka no mpem cmoponam). Haiaurte yrabl
TpeyrojibHuka, eciu a=10, b=6 u c=13.




Peuwtenue: 1. OnpegeanuM, KakuM OyIeT HaMOOJBIIMI Yroj, OCTPbIM WJIN
TYIbIM, 10 MIPOTUBOJIEXAlllel eMy HauOoJblleil CTOpOHE:
cos C= az+21212b—c2 = 10024—-?8-_6169 =—% ~—0,275< 0.
3Hauut, C — Tynoi yroji. Yurem 3710, Haxoas yroa C 1o Tabauie Ha cTp.153.
OcTpslit yroj, KocuHyc kotoporo paseH 0,275, paBeH £ C,=74°.Toraga corjiacHo
dopmyne cos(180°—a)=—cosa,
£2C=180"—2C,=180°-74°=106".

2. Ilo Teopeme CMHYCOB,

a _ ¢ . _a-sinC_ 10-sin106° _ 10-sin74° _10.0,9615 _
Sind —sinC - Otcroma, sinA= = 3 =3 03 ~0,7396.
Tak Kak A — OCTpBI# YTOJI, TO 10 Tadauie Ha cTp.153 Halinem 3HaueHue ZA~47°.
3. ZB~180°—(106°+47°)=26". Omeem: £LA~47°, ZB=26°, £C~106°.

3adauu u 3adanus.
32.1. JlaHa cTopoHa TpeyrojibHMKa M Mpuiexkaliie K Heil yIJIbl:
a) a=5 cu, p=45°, y=45°; 0) ¢=20 cm, a=75°, p=60°;
B) a=35 cm, p=40°, y=120°; r) ¢=12 cm, a=36°, p=25".
Haiinute TpeTuit yron u ocTajbHbIe CTOPOHBI TPEYrOJIbHUKA.
32.2. JlaHbl ABE CTOPOHBI TPEYrOJbHUKA U YIOJ MEXIy HUMU:
a) a=6, b=4, y=60"; 0) a=14, b=43, y=130";
B) b=17, c=9, a =85 r) b=14, c=10, a=145".
Haiinute ocraBiinecs yrjibl U TPETbIO CTOPOHY TPEYTrOJbHUKA.
32.3. JIaHbBI TpM CTOPOHBI TPEYTrOJAbHUKA:
a) a=2, b=3, c=4; 0) a=7, b=2, c=38;
B) a=4, b=5, c=T7; r) a=15, b=24, c=18.
Haiinure yrisl TpeyrojbHHUKa.
32.4. BrpeyrojabHUKE 3aJaHbI IB€ CTOPOHBI U YTOJI, MPOTUBOJIEXAIIWI OTHOM U3
3TUX CTOPOH. HaiiiuTe TpeThi0 CTOPOHY U OCTaJIbHbIC YIJIbI TPEYrOJIbHUKA:

a) a=12, b=5, a=120°; 0) a=27, b=9, a=138";
B) b=2, ¢c=2, a.=60"; r) b=6, c=8, a=30°.
32.5. Ha ocHOBaHMM JAaHHBIX pUCYHKA 2 PEILINTE TPEYTrOJAbHUK.
(2] )
a) 6) 8) 2) B
B
B A 6
£45° 307N B
A
5 c & Ab c o c
8




@ PEINEHUE 3AJAY

n/' Jadaua 1. JlokaxuTe, yTo CyMMa KBaJpaToB AMaroHajeil mapajuiesorpaMma paBHa
YIBOEHHOIN CyMMe KBaJipaTOB €ro CTOPOH.

ABCD — napaaneaoepamn, AB=a,] 2 B2=2(a2+ b2 ]
iAD=b, BD=d,, AC=d, (puc.1). = | amer

Pewenue. Ilyctb yroy npu BepiuinHe A
napayuienorpamMmma ABCD pasen o. Torma
/B=180°—a. [lpumMeHUM TeopeMy KOCUHY-
coB K TpeyrojibHuKaM ABD u ABC (puc. 1):

a’12=a2+b2—2 abcosa, (1)

d; =a>+b*=2abcos(180°—a).

YuuteiBasg paBeHcTBO c0s(180°—a)=—cosa, MoayuyuM,
d,=a’+b+2abcosa. (2)
[TouneHHO CIOXUB COOTBETCTBYIOLIME YaCcTU paBeHCTB (1) u (2), moayuyum
MCKOMOE PaBEHCTBO di+ d;=2(a*+b?) .

E Jadaua 2. Haiinure BbicoTy AD TpeyronbHuka ABC, ONyIIEHHYIO U3 Bep-
wuHbl A, eciu ZA=30°, AB=4, AC=\3 (puc. 2).

@A ) Pewenue. 1) C MOMOLIbIO TEOPEMBI
KOCUHYCOB HaiiieM ctopoHy BC TpeyrojbHUKa
ABC:

BC*=AB*+AC*~2A4B-AC-cosA=
=42+(\3)?=2-4-V3-c0s30°=7,  BC=17.
ol.-.

D o B 2) Tenepb HaliaeM IUIOLIA/b TPEYTOJbHUKA:
S J

1 . 1 .
=5 AB-AC-sind= 5 V3-4-5in30°=+3.
3) WMcnonb3ysl nmojsyyeHHbIe JaHHbIE, HaiaeM BbICOTY AD:

N3 dpopmyisl S=%-BC-AD, AD=%=%7§=2\/7£‘ Omeem: 2Tm

n,’ 3adauwa 3. Hapyuumrenb rpaBui JOpoXHOro apuxkeHus: B 12.00 moBepHy1 B
TOUYKEe A Ha ynuiy AMasap U IpOIOJIKIJ ABUXKEHUE CO CKOPOCThIo 140 xkm/u

(puc. 3). B 12.00 maTpysb U3 TOUKM B HampaBWJICS Hallepepe3 HapylLIUTEeo 110
TPYHTOBOM JOpore.




CyMeeT i1 maTpyJib OCTAHOBUTD HAPYIIIUTE -
JIsI Ha MepeKkpecTke, T.e. B Touke C?

Peuenue: B TpeyronbHuke ABC
£ZC=180"—(/£A+«£B)=180°—(20°+50°)=
=180°—=70°=110".

1. Haitnem mnuny nytu AC mo yauue |4 Vauya law Tocm
Anmasap no teopeme cunycos: AC _ AB  { y,
sinB sinC

AB-sinB _ 2-sin50° _  2-sin50° _ 2.sin50°_ 20,766 _ 1,532
sinC ~ sinl110°  sin(90°+20°) ~ cos20° ~ 0,940 — 0,94

Torma AC= ~1,630 (km).

1,630 km _ _ ) N
DTOT MyTh HAPYLIUTEb MPOCIUT 32 T40 ko~ 0,0116 v=0,012-3600 cex ~42 cex.

2. Teneps HalineM oTpe3ok BC TpyHTOBOH JOPOTU: IO TEOPEME CHUHYCOB

BC _AC _ACsinA_ 2.sin20°_ 2.0,342
snd—smp - Ot BC=—grp="q150" =" 766

DTOT myTh MaTpyab MpoeaeT 3a % ~0,0128 4=0,0128-3600 cex ~

~0,893 (km).

~46 cex. 3HaUUT, MATPYJab NpueaeT K nepekpectky C Mo3aHee HApYIIUTENS.
Omeem: Her.

3adauu u 3adanus. x

33.1.Haiinute 3HayeHUe X IO JAaHHBIM Ha
puc. 4.

33.2. Bricota CD TpeyroabHuka ABC paBHa
4 m. Haitnure ctopoHbl, ecan £A=45°,
ZB=30°.

33.3.K MarepuasibHOW TOYKE IMPUIOXEHBI

JABC paBHbIC 110 MOAYJIIO cuibl. Hatimure

MOMYJIM CWJI, €CJIM PaBHOAEHCTBYIOIIAS - J
9TuUX cun paBHa 150H, a yron MexXay MX HalpaBJICHUSIMU paBeH 60°.

33.4./1nvHbBI ABYX CTOPOH TpeyrojbHuKa 7 dm v 11 dm, a MenuaHa, omylieHHast

Ha TPEeThIO CTOPOHY paBHA 6 dm. Haiimure 3Ty CTOpPOHY.

33.5.Haiinure auaroHasib napajjienorpaMma co CTOpoHaMu 6 cm U 8 cm, ecinu
JIJIMHA BTOPOM JIMaroHaau paBHa 12 cm.

33.6.Yron, npoTuBoieXalIMii CTOPOHE TPEYroJbHUKA, JJIMHA KOTOpoi 18 cm,
paBeH 60°. Haiinute panuyc onmuMcaHHON OKPY>KHOCTH.

33.7.MeHbllice OCHOBaHME PaBHOOOKOU Tpamelyu paBHO OOKOBOW CTOpPOHE,
oosbiree ocHoBaHue 20 cm. Haiiogute ee mepumeTp, €Cld OIMH U3 YIJIOB

Tpaneuuu paBeH 120° .




3yl \ ITPAKTUYECKHUE YIIPAXKHEHUA U ITIPUJIOXEHUA

~

1. Uzmepenue evicom. Ilpenmnoaoxum,
4TO HEOOXOIMMO M3MEpUTh BbhicOTy AH
Kakoro-iau6o npepesa (puc.l).

a) Ing 5TOoro oTMeTHMM TOUYKYy B u
U3MepuM pacctosinue BH, paBHoe a, U Yyroj
HBA paBHbiit o . Torma B IpsIMOYTOJbHOM
TpeyroabHuke ABH

AH=BH tga=atgo.

0) ecnu OCHOBaHME BbICOTHI H HEAOCTYII-
HO (puc.2), HaM He yJacTcsl HAalTU BBICOTY

AH tak, xak onucaHo Bbilue.Torma BeioepeM
CJIEAYIOIUIA MYTh:

1) ormetuM Touku B u C, nexaiuiue Ha
ONHOH MpsAMON ¢ Toukoi H ;

2) usamepum pacctosinue BC, paBHOE a ;

3) u3 tpeyronbHukoB ABH n ACH
HaigeMm yribsl ZABH=ou ZACH= ;

4) nmpuMeHuB K TpeyroabHuky ABC
TeopeMy cuHYcoB (£ BAC = a—p) HaiineM

AB_ _ a 1oecth g4g—=_9SNB

sinp sin(a—P) sin(a—P)

5) B IpsIMOYT0JIbHOM TpeyronbHuke ABH
HaiiaeM BoicoTy AH :

AH=ABsing =45109-8Inf.
sin(a—p)

2. Boiuucaenue paccmosanHusa 00
Hedocmynnoi moyxu. IIpenmnonoxum, 4To
HaJl0 BBIYMCIUTh PACCTOSTHUE OT TOUKHU A 110
HeagocTymHO# Touku B (puc.3).HamomHuM,
YTO 3Ty 3ajlayy Mbl PEINMJM, MNPUMEHSS
npu3Haku nopo0us. Pemum Ttemepp o1y
3ajavy, MPUMEHsSI TeOpeMy CUHYCOB:

1) orMeTM Ha poBHOM MecTe TOukKy C, BUAMMYIO U3 Touek A u B .

2) usmepum paccrtosinue AC : AC=a.

3) usmepum ¢ nomouibto npubopoB yriasl ACBu BCA : ZBAC=a, ZBCA=y.
4) tax kak B TpeyronbHuke ABC /B=180°— a — y, TO

sinB=sin(180°— a — y)=sin(a + 7).

[To TeopeMe CHHYCOB,

AB _ AC  yuu AB=_9SY

sinC_sinB sin(a+7v)




E 3adauu u 3adanus.

34.1.Boiuncaute BbICOTY aepeBa Ha puc. 1,
ecnn a=12 m, a=42°" .

34.2.BbluncauTte BHICOTY AepeBa Ha pic. 2,
ecim a=8 m, a=43°, p=32°.

34.3.Haiinute Ha puc.3 paccrosHue AB, eciu
a=60 m, a=62°, y=44".

34.4.Haiigure yron o, B mpeaeaax KOTOpOro
cienyet npoOuTh 1 1-MeTpoBbId MEHANBTH
(puc.4).llupuna BopoT 7 M.

34.5.Ha puc. 5 nuzobpaxeH MHUHaperT
KantamuHop B ropoae Xwusa. Haiinute
BBICOTY MUHapeTa, ecau B=30,7°, y=45",
BC=50 m .

34.6.Typuct paccMaTpuBaeT ABOpEIl
Ax-Capait B ropoae Ilaxpuca63,
HaXoIsICh OT HEro Ha paccTosiHuu 47 M
(puc.6). Haiinute BBICOTY ABOpLA, €CIU
OCHOBaHME BOPLIA BUIHO €My MOJ YIJIOM
2,5° MO OTHOWIEHHWIO K TOPU3OHTY, a
camasli BbICOKasl €ro Touka - MOJ YIJIoM
45°.

34.7.Tpu poporu o0Opa3ywT TpeyroJbHUK
ABC, B xotopom ZA=20°, ZB=150".
Boautenp xemaer momacTh M3 TOYKHU
A B Touky C Kak MOXHO ObIcTpee.
Hoporu AC u CB rpyHToBBIE, a AB
achanbTUpOBaHHAS 10pPOTa, MO KOTOPOii
MOXHO ABMraTbcs B 2 pa3a ObicTpee. 47 m
Kakoii myTh mocoBeTyeTe eMy BbIOpaTh?

bl Janumamenvnas 3adaua

[N

"Hogoe" doxaszameavcmeo meopemovt Ilugpazopa
B npsimoyrosnbHoMm TpeyronbHuke ABC (puc.7) a=csina, b=ccosa. Bo3pens
oba paBeHCTBa B KBajapaT M CJIOXMB, ¢ yueToM sin’a+ cos’a=1, moayuyum,

a’+ b*=c*sin’o+ c2cos’o = c?(sin’a+ cos’a) = 2.
3Hauut, a’+b’=c?.
O0ocHYIiTe TOrMYECKYI0 HECOCTOSITEILHOCTh TAKOTO "MOKa3aTelbCcTBa".




@\ IPOBEPBTE CBOM 3HAHUS

I. Tectn

1. Kakag u3 ¢popMyn HeBepHa A TPeyroJbHUKA CO CTOPOHAMMU a4, b, ¢, yriamu
a, B, y, ¥ owmanbo S ?

A) @ = b+ ¢ — 2be cosa; By 4 - b _ ¢ .
sina. sinf3  siny
C) 8=jab siny; D) S=}ab sina.

2. Haiigute HeBepHYyl0 GopMyy:

A) sin’a+cos’a=1; B) sin(180°—a)=sina;
C) cos(180°—a)=cosa; D) sin(90°—a)=cosa.

3. C moMoIbi0 KaKOTO yTBEPXKAEHUS MOXHO HAaWTH YIJBl TPEYroJbHUKA, €CIH
M3BECTHHI TPU €TI0 CTOPOHHI?

A) Teopema cUHYCOB; B) Teopema KOCHHYCOB;
C) Teopema daneca, D) ®opwmyna l'epona.

4. OmuH M3 yIJI0B TpeyrojbHuMKa paBeH 137°, a Bropoit 15°. M3BecTHO, 4TO
Oosbllasi CTOpOHA 3TOT0 TpeyroJbHMKa paBHa 22. HalizuTe MEHbBIIYIO
CTOPOHY.

A) 8,3; B) 9,3; C) 3.,8; D) 6,5.

5. Yron Mexay cTOpoHaMHM TpeyrojbHHMKa, paBHBIMU 14 m 19 paBen 26°.
HaiinuTte TpeThio CTOPOHY TPEYroJbHUKA.

A) 1,2; B) 5,4; C) 6,9; D) 19,7.

6. Ecim QamMHBI ABYX BEKTOPOB @ M b paBHH |a|=2, |b|=5, a yron mexay HUMH
paBeH 45°, HalimMTe cKajJsipHOE MPOM3BEAEHNE ITUX BEKTOPOB.

A) 52; B) 32 C) 102; D) 2.

7. UYeMmy paBHO cKaJsApHOEe MpOU3BeneHUE BeKTopoB a(4; -1) u b(2; 3)?
A) 35; B) 3; C) 4, D) 9.

8. Haiinute yroa Mexay BeKTOpaMu E(—%;%) u b(\3; 1).

A) 30% B) 60°; C) 90°; D) 45°.

9. OTHoOlIeHME YIJI0B TpeyrojbHUKa paBHo 3:2:1. HaiiTu oTHOLIEHKUE CTOPOH.
A) 3:2:1; B) 1:2:3; C) 2:43:1; D) V3:2:1.

10. Haiinute paguyc oKpy:KHOCTH, OMMCAHHON OKOJIO MPaBUJIBHOIO TPEyroJbHUKA
CO CTOpOHOH 3 cm.

A) 3:  B) fi C) 243 D)3

I1. 3apaun

1. B tpeyronbuuke ABC croponHa AB = 6 cm, LA=60°, ~B=75". Haiigure
ctopoHy BC u paamyc omMCaHHON OKOJO TpeyroibHuka ABC OKpPYXHOCTH.

2. Haiizure KOCMHYCHI YIJIOB TPEYroJibHUKA CO CTOpoHaMu 5 cm, 6 ¢cm u 10 cm.




W

10.

11.

12.

13.

14

15

16

17

18.

. Mycrs a(2;x), b(—4;1) u BexkTopwl, a+b u b [
. Haiinute yron wmexny BekTopamu m(7;3) u
.Wcnonb3ys paHHble puc.l, omnpeaenute IIUHY

JuaroHanum mpIMOYroJbHHKa ABCDEJ

. B tpeyronbnuke ABC /B=60°, AB=6 c¢cm, BC=4 cm. Haiinute cropony AC

U paiuyc OKPYXHOCTH, ONMMCAHHON OKoyo TpeyroipHuka ABC.

. Haiigute paagnyc oKpyXHOCTH, OIMCAHHON OKOJIO TPEYTOJbHUKA CO CTOPOHAMMU

51 ¢m, 52 cm u 53 cm.

. JIBe CTOPOHBI TPEYroJbHUKA PaBHHI 14 cym 1 22 ¢y, IIMHA MEIMaHbl, IPOBEACHHOM

K TpeTbell cTopoHe, 12 c¢m. Haiinute TpeThi0 CTOPOHY TPEYroJbHUKA.

. JluaroHanu mapajienorpamma paBHbl 4 cm, 4\2 cm, a yron Mexmy HuMmH 45°.

Haiigure: a) muowanab; 0) mepuMeTp; B) BBICOTHI IapajjiejorpaMma.

. OmHa M3 quaroHajeil mapaujiesorpaMma co cTopoHaMu 3 u S pasHa 4. Haiinure

€Iro BTOPYIO NHMaroHalb.

. Onpenenute BuI TpeyrojbHUKa, €CAM €ro CTOPOHBI paBHH a) 2, 2 u 2,5;

6) 24, 7u 25; B) 9,5mu6.

. CTOpOHbI MapajiesorpaMma paBHbl 7¥3 u 6 cu. Haiimute ero miomanb, eciu

TYIO# yroJ mapajienorpamma paseH 120°.

B tpeyronbHuike ABC Ha ctropoHax AB, BC otmeueHbl Touku N, K Takue, 4to
BN=2AN,3BK=2KC. Haiinute otpe3ok NK, ecitu AB=3, BC=5, CA=6.
B tpeyronbnuke ABC ZA=30°, BC=7 cm. Haiinure paauyc OKpYyXHOCTH,
OTMCAHHOM OKOJIO TPEyroJbHUKA.

[lycts BE — 0uccekrpuca TpeyrojibHuka ABC. M3 Touku onylueH neprneHiuKyasip
EF na cropony BC.Haiinute AE, ecnu EF=3, Z/A=30".

[Tycth Touka N — cepeaunHa ctopoHbl AD npsmoyronbHuka ABCD. Haiinure
ckansipHoe npousseneHue NB+ NC, eciu AB =3, BC = 6.

neprneHauKyasapHel. Haiinure x .

n(—=2;-5).

HauOOJIBIIETO U3 I/1306pa)K€HHbIX OTpPEC3KOB. N J

nepecekarTcs B Touke O (puc.?2). Haitnute
nepuMeTp NpsIMOyrojbHuka, ecim A0O=12 cm,
ZA0D=120".

buccekTpuchl mpsSiMOYroJbHOTO TPeyrojbHUKa
ABC (£C=90°) nepecekatorcs B Touke O (puc.3).
Haitnute runotenysy AB, eciu OA=v10, OB =15.

120°

-
&




I11. IIposepnTe ceds (oOpa3enm KOHTPOJIbHOH PadOTHI)

1. Haiigute HanbonblMii yroa TpeyrojbHUKa co cTopoHaMu a=45, b=70, c¢=95.

2. Pemure TpeyronbHuk, ecaum b=5, a=30°, f=50".

3. Brpeyronsuuke PKH ctopous PK=6, KH=5, Z/PKH=100°. Haiigute niauny
Meauanbsl HF n nnowanb TpeyroabHuka PFH.

4. (Jonoanumenvro). TIycts B Tpeyronbuuke a=v\3, b=1, a=135°.Haiitu yroa B.

a Hcmopuueckue 2midot. O cunyce

KocBeHHBIE CBeleHMS O CMHYCE yIja BIIEpBbIe BCTpevyaloTcsd B Tpylaax
WHAMKUCKUX acTpoHOMOB IV-V BB.

Cpeneasuarckue yueHsle an-Xopesmu, bepynu, Mon Cuna, AbgypaxmaH aj-
Xasunu (XII B.) ucmoab3oBanu st CUHyca TEPMUH "an dycaiio” .

CoBpeMeHHOe oOo03HayeHME cUHYca ucnoabi3oBanu CummncoH, Dinep,
Hanam6ep, Jlarpanx u ap. (XVII B.).

Tepmun "cosinus" - cokpallleHue JaTUHCKOTO TepMuHa "complementi sinus", 4To
B IIEPEBOJIE O3HAYAET «CHHYC JOIOIHEHNSI», TOUHEE «CUHYC TOMOTHUTENBHOM LYTH».

TeopeMy KOCHHYCOB 3HaJIM ellle JpeBHME TPEKH, €€ 10Ka3aTeJIbCTBO IPUBEAEHO
B "Hauanax" Esknuna. CBoeoOpa3HoOe 10Ka3aTeIbCTBO TEOPEMBI CUHYCOB M3JTOXMIT
Aoy Paiixan bepyHu.

8 Hemopuueckue smiodst. bepynu (monnoe ums bepynu - A6y Pajixan Myxammen
noH Axman) (973-1048) — BenMKUU YUeHBI-
sHuukaoneauct. OH poauics B r.Kar, apeBHei
croauue Xope3Mma. KdaT Obl1 pacmooXeH Ha IpaBoOM
Oepery AMynapbu U 10 HeJaBHETO BPeMEHM Ha3bIBaJICs
[IT1a6603, HeiHe bepynu. O Bkinage bepyHu B MaTeMaTHKYy
U ApyrMe HAyKM MOXHO CYIUTb MO HAaNUCaHHBIM UM
oonee yem 150 npousBeneHuit. Cambie 3HAYUTENbHbBIE U3
Hux- "Wuaus", "[laMITHUKY MUHYBLIMX TOKOJEHUI",
"Kanon Macwsyna", "leonmesus”, "Munepanorus”
BERUNIY 1 "Knura BpasymJeHMa HauaTKaM HaykKu O 3Be3fax’.
(973-1048) [naBuoe counHeHue bepynu "Kanon Macpyna”
MOCBSIIEHO, B OCHOBHOM, aCTPOHOMMUHU, HO COAECPXKUT
JI0CTaTOYHO MHOTO TMpHHAAJEXAIIUX EMY Pe3yJbTaTOB U B MaTeMaTUKeE.
BatoM Tpyne bepyHu mokaszan TeopeMbl O CHHYCE CYMMbl M Pa3HOCTH YIJIOB,
0 CHHYCE IBOHOIO M MOJOBMHHOIO YIJIOB U PAaBHOCUJIbHBIE UM TEOPEMBI O XOpaax,
BBIUMCIMI XOpAy yrjia B 2°, cocTaBUJ TabJMIbl CUHYCOB U TaHTE€HCOB, IpPUBEJ
CBO€0Opa3HOe J0Ka3aTeJbCTBO TEOPEMbl CUHYCOB.




ay // l}}laBa/III

JJINHA OKPYXHOCTH U IIJIOIIAADb KPYT'A

B pesyabTaTe m3yueHns 3TOi riaBbl Bbl MpHOOpeTeTE Cleayl0muAe 3HAHUS
M MPAKTHYeCKHe HABBIKH:

3uanus:
V' 3uamo ceolicmea onucankoii 0K0A0 MHO20Y20AbHUKA U 6NUCAHHOI
8 MH020Y20NbHUK OKPYICHOCHU,
3namo ceolicmea npaguabHbIX MH020Y20AbHUKOB,
3namv opmyavt 043 ebivuUCIeHUS NAOWAOU NPABUALHBIX MHO20Y20AbHUKOB,
3namb opmyavl 045 ebiuUCAeHUS OAUHBL OKPYICHOCMU U ee 0)ye;
3namb opmyavt 045 eviuucaenus naowadu Kpyea u e2o uacmei,
3name paduaunnyr mepy yeaa.

S s .=

Hparcmuuecxue HABLIKU .
u300paxcamo npasuibHvle MHO20Y20AbHUKU,
HAX00umbv paduycvl 8NUCAHHBIX U ONUCAHHBIX MHO20Y20NbHUKOB;
BHIMUCAAMY OAUHBL OKPYICHOCMEU U ux dye;
BHIMUCAAMb NAOWAOU KpYed U e20 yacmell.

=2 2 2 2




@ BIIMCAHHBI MHOT'OYTOJIbHUK

IlamuyeonavHuk e6nucaHHbll
86 OKPpYJUCHOCMb UAU
OKDYJICHOCMb, ONUCAHHAS
0KO0A0 NAMUY20AbHUKA.

2]

D

LA+ Z£C=180°
4B+ /D=180°

(&

J

[ﬂ Onpedenenue. Eciin Bce BepIIMHBI MHOTOYTOJIbHUKA

JeXaT Ha OKPYXHOCTU, TO TOBOPSIT, YTO 3TOT
MHOTOYTOJbHUK 8HUCAH 8 OKPYICHOCHb, & OKPYXHOCTb
onucana okoao Heeo (puc.1).

O BO3MOXHOCTH OIMCATh OKOJIO JIIOOOT0 TPEYroJbHUKA
OKPYXHOCTb U O TOM, UYTO €€ ILIEHTpP JIEXHUT B TOUKE
nepeceyeHusl cepeMHHbBIX MePIeHINKYISIPOB €€ CTOPOH,
BbI Y3HaJu B § Kiyacce.

Ecaum 4yuciao cTopoH MHOroyrojbHHKa 0oJjblie
TpeX, TO OKOJO Takoro MHOTOYroJbHMKa He BCerma
MOXHO ONKCaThb OKPYXHOCTb. Hampumep, miag nob6oro
napasjiejorpaMma, Kpome mpsiMOyrojbHuKa, omucaHHas
OKPYXHOCTb He cyllecTBYeT (puc.2).

M3 8§ kxnacca BaM M3BECTHO, YTO OKPYXHOCTh
MOXHO OMHUCATh OKOJO YEeThIPEXYroJbHUKA TOTAA U
TOJbKO TOT/AA, KOTJa CyMMa MPOTHBOIMOJOXHBIX YIJIOB
yeThIpexyrojipHuka paBHa 180° (puc.3).

VaS’aana 1. Boicotl AA; u BB, oCcTpOyrojabHOTO
TpeyronbHuka ABC mepecexkawTcsi B Touke H.

Jlokaxute, 4To 4yeTbipexyroibHuk A,HB,C M0OXHO
BIMCATh B OKPYXHOCTb.
Pewenue. Tax xak AA,LBCwu BB,LAC (puc. 4), mo
/HB,C=/HA,C=90".

Torna £HB,C+2HA,C=180°. Tak xak cymMMma
BHYTPEHHHUX YIJIOB YeTHIPEXyTroJbHMKA paBHa 360°, To:
/B,CA+ 4B HA=180".

CnenoBatesbHO, 0KOJO YeThipexyroabHuka A, HB,C
MOXHO OMHUCATh OKPYXHOCTb.

Tax Kak BepIIMHBI MHOTOYroJbHUKA, BIUCAHHOTO
B OKPYXHOCTb, HAXOASITCS HAa PaBHBIX PACCTOSHUSIX OT
LIEHTPa OKPYXHOCTHU, TO LEHTP OKPYXHOCTU HAXOAUTCS
B TOYKE MEpeceyeHus cepeJMHHBIX MePNeHAUKYISIPOB
ero cropoH (puc.5). CnemoBaTelbHO, CepeIUHHbIE
neprneHaKYISIpbl CTOPOH MHOTOYTOJIbHUKA, BMUCAHHOTO
B OKPYXHOCTb, JOJKHbI MEPecekaTbCs B OMHON TOUKE.

n/' 3a0aua 2. B oKpyXHOCTb ¢ paguycoM 10 c¢cM BmucaH paBHOOeApEHHBIN
OCTPOYTOJIbHBIN TPEYTOJBbHUK C BBICOTOM 16 ¢cM. Haiimure cTOpOHBI TpeyroJbHUKA.




Peuenue. LleATp onmmcaHHON OKpyXHOCTH O TeXUT|
Ha cepeJMHHOM MepHeHaAuKyasape K ctopoHe AC, T.e. Ha
Beicote BD (puc. 6).Torna,

OD=BD—0B=16—10=6 (cm)
u no teopeme Ilucdaropa,
AD=VOA~0D*=V10>-6>=8 (cm), AC=24D=16(cm).
Ntak, B nmpsiMoyrojibHoM TpeyroiabHuke ABD
AB=VAD+BD*=8+162=85 (cm).
Omeem: 85 cm, 85 cm, 16 cm.

3adavu u 3adanus

36.1.JlokaxuTe, 4YTO €CJIUM MHOTOYTOJbHMK BIIHCAH
B OKPYXHOCTb, TO CEPEAMHHBbIC MePHNeHIAUKYIAPHI
€ro CTOPOH MEepeceKaloTcsl B OJHOM TOUKE.

36.2.Kakue TpeyroJbHUKM MOTYT OBITh BIMCAHBI
B OKPYXHOCTb? A Kakue YeThIPeXyroJbHUKU? N /

36.3.1TatuyronbHuk ABCDE BniucaH B OKpyXHOCTb. okaxure, uto LACB=/AEB.

36.4.ITpaMOyrodbHBI TPEYroJbHUK C¢ KateTaMu 16 c¢cm u 12 cm BIuMcaH
B OKpYyXHOCTb. Haiinute ee paguyc.

36.5.B okpyxXHOCTb ¢ paguycoM 25 cm BIUCAaH NPSIMOYIOJbHUK, OJHA CTOPOHA
KoToporo paBHa 14 cm. Haiinute miomianb npssMoyrojJbHUKa.

36.6.B okpyxHOCTb ¢ paguycoMm 10 cu BucCaHbI: ) paBHOCTOPOHHMIA TPEYTOJIbHUK;
0) KBampar; B) paBHOOEIPEHHbBII MPSIMOYTOIbHBIN TPEYroIbHUK. Haiinure ux cTopoHbl.

36.7.Haiigute paauyc OKpPYyXHOCTU, ONMCAHHOW OKOJO TpeyrojbHUKA
co ctopoHamu 16 cm, 10 cm u 10 cm.

36.8.B mectuyronbHuke ABCDEF, BOUCaHHOM B OKPYXHOCTb, /BAF+/AFB=90°
JIoKaxuTe, 4YTO LEHTP OKPYXKHOCTH JIEKUT HA cTOpoHE AF.

36.9.lokaxute, 4To M00ass paBHOOOKAS Tpamelns MOXeT ObITh BIMCAHA B OKPYXHOCTb.

36.10. HauepTtute paBHOOOKYI0 Tpamneuuto. [locTpoiiTe omuMcaHHYIO 0KOJO
Heé OKPYXHOCTb.

Janumameavnasn 3aoaua
Opanuy3ckuit MatemaTuk Ipapuct [anya (1811 —1832) B mwecTHagIATHIECTHEM
BO3pacTe yumics B Komnemke. OmHaX bl perofaBaTelb IPeIIOXUI €My PeInTh B Te-

YyeHMe yaca TpH 3ajauu. ['ajqya pelnuia 3T HeIIpoCThie 3aau B TeUeHUE 15 MUHYT, yeM
Mopa3uj CBOMX OTHOKYPCHUKOB. BoT ofHa u3 aTux 3anay. [lonpoOyiiTe-Ka ee peinTs!

Jadaua. CTOPOHBI YETHIPEXYTOJIbHUKA, BIMCAHHOTO B OKPYXXHOCTb, PaBHBI a,
b, ¢ u d. Haiigute ero nuaroHanu.

Va3




HﬂmuyeO/szu/c, ONUCAHHAA
OKO0/10 OKpyYJCHoOCcmu uau
OKpYJCHOCMb, 6NUCAHHAA
6 NAMUY201bHUK.
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D
AB + CD = AD + BC

OIIMCAHHBIA MHOTOYT'OJbHUK

m Onpedeaenue. Eciv Bce CTOPOHBI MHOTOYTOJbHUKA

KacaroTcs OKPYXXHOCTH, TO TOBOPSIT, YTO MHOTOYTOJIbHUK
ONUCAH 0K040 OKPYXHOCTH, a OKPYXHOCTb 61UCAHA 6
MHOTOYToJbHUK (puc. 1).

O BO3MOXHOCTHM BIHCAaTh B N000H TPeyroibHUK
OKPYXHOCTb U O TOM, YTO €€ LIEHTpP JIEXHUT B TOUKE
nepecevyeHus] OMCCEKTPHUC YIJOB TPEYTOJbHUKA, BHI
y3Hanu B 8 Kiacce.

Eciu 4ucao yriioB MHOTOyroibHMKa 00JbIIE TpeX,
TO B TAKOW MHOTOYIOJIbHUK HE BCErja MOXHO BIUCATh
OKpYXHOCTb. Hampumep, kpome KBaapata, HM B OIUH
NPSIMOYTOJbHUK OKPYXHOCTb BIUCATh Heb3s (puc. 2).

Kpome Toro, u3 reoMmeTpuu § Kjaacca Bbl 3HaeTe, 4TO
B YETHIPEXYTOJIbHUK MOXHO BIUCATh OKPYXKHOCTb TOT/A
Y TOJBKO TOT[A, KOrAa CyMMBbI €r0 MPOTUBOTOJOXHBIX
CTOPOH paBHbI (puc. 3).

Tak KaKk CTOPOHBI OMUCAHHOTO MHOTOYTOJbHMKA
KacalTcs OKPYXHOCTH, TO LIEHTP OKPYXHOCTH JEXUT
Ha OMCCeKTpUCaX YIJIOB 3TOT0 MHOTOYrOJbHMKA
(puc.4). 3HayuT, OMCCEKTPMUCHl YIJIOB OMUCAHHOTO
MHOTOYTOJIbHUKA TePeceKaroTcsl B OJHON TOYKE.

IE Teopema. Ilycmbv mHo20y204bHUK, ORUCAHHDLI

0K0.10 OKpyX¥cHOCcmu paduyca r, umeem naioujads S
u noaynepumemp p. Toeda S=pr,

Jlokazamenscmeo. IlpuBeaeM 10Ka3aTeIbCTBO TEOPEMBI
I BnucaHHoro umectuyroibHuka ABCDEF. CoenuHus
neHTp O OKPYXHOCTH C BEpIIMHAMU MHOTOYTOJbHHUKA,
MOJIYYUM pa30reHre MHOTOYTOJbHMKA Ha TPEYTOJbHUKMU.
BbIcOTBI 3TUX TPEYroJbHUKOB paBHbI I (puc.5). Torma

S:SAOB+SBOC+"'+ FOA=
=5 AB-r+1BC-r+.. +3FA-r=
_ AB+Bcz+...+FA =

Teopema dokazana.




’/" Jadaua. Ilnomanb YeTHIpEeXyroJlbHUKA,
OTIMCAaHHOTO OKOJIO OKPYXHOCTH, paBHa 21 c¢m?, a ero
nepuMeTp paBeH 7 cu. Halinurte pagmyc oKpyXHOCTH.

Pewenue. Cornacuo dopmyiae S=pr,
_S_21
"=p 35

3adawu u 3adanus

37.1.Haiinute paguyc OKpPYXHOCTH, BIUCAHHOIA:
a) B PaBHOCTOPOHHUI TPEyroJbHUK; 0) B KBaapar
CO CTOPOHOH 6 cm.

=6 (cm). Omeem: 6 cm.

37.2.I1nomaab MHOTOYTOJbHMKA, OMUCAHHOTO OKOJO
OKPYXHOCTU ¢ paaMmycoM 5 cm paBHa 18 cm?’.
Haiigute mepumMeTp MHOTOYTOJbHUKA.

37.3.Hajigute mepuMeTphl MHOTOYIOJbHUKOB,
n300paxXeHHHIX Ha puc. 6.

37.4.110 faHHBIM Ha puc. 7 HAWAUTE UCKOMBIN OTPE30K.

37.5.]loxaxure, 4TO mapajielorpaMM, OIHUCAHHBINH
O0KOJIO OKPYXHOCTH, €CTb poMO.

37.6.JlokaxuTe, 4YTO paguyc OKPYXHOCTM, BIUCAHHOM
B MPSMOYTOJbHbBIM TPEYroJbHUK, PaBEH MOJOBUHE
PA3HOCTU MEXIY CYMMOW KaT€TOB M T'MIIOTEHY30M1.

-
37.7.]oKaxuTe, 4TO CpeAHsAsd JUHUSI PaBHOOOKOM B

Tpamneuuu, OMMCaHHON OKOJIO OKPYXHOCTH, paBHA
ee OOKOBOI CTOpOHE.

37.8.PaBHoOOKas Tpamelusi ¢ OCHOBaHUAMU 9 cm
n 16 cm omucaHa 0K0JO OKpyxXHocTH. Haiinure
paguyc OKPYXHOCTH.

37.9* . YernipexyronbHuk ABCD omnucaH 0OKOJO
OoKpyxXHOCTH ¢ HeHTpoM O. JlokaxuTe, 4TO CyMMa
miomaneit TpeyronbHukos AOB u COD paBHa
MOJIOBMHE TUIOLIAAM YEThIPEXYroJbHMKA.

37.10%.JlokaxuTe, 4YTO BBICOTA OMMCAaHHON OKOJIO
OKPYXHOCTU paBHOOOKOI Tpameuuu ¢ OCHOBAHU-

Vab

MU a U b, paBHa 5

37.11*. JloxaxuTe, 4TO OKOJIO YeThipexyrojibHuka EFPQ
C BepIIMHAMHU B TOUYKAX TepeceyeHus: OMCCEKTPUC
BHYTPEHHUX YTJIOB IIPOM3BOJIbHOTO YETHIPEXYTOJbHUKA
ABCD M0XHO onucath OKPYXHOCTb.




ITPABMWJIBHBIE MHOTOYTI'OJIbHUKH

npasuNbHbLl
NAMUY2016HUK

npasuNbHoLl
uecmuy20abHUK

npaUAbHBLI
B0COMUY2O0NbHUK

Axmueuszupyrowee ynpaxcnenue

1. Kakue ¢urypsl Ha3bIBalOTCSA MHOTOYTOJbHUKAMU?

2. Yo Ha3bIBaeTCs yIJIOM MHOTOYTOJbHUKA, CMEXHBIMU
CTOpOHAMM, AMArOHaIAMM?

3. Kakoii MHOTOYTOJIbHUK Ha3bIBAeTCS BHIMYKJIBIM?

4. Chopmynupyiite TeOpeMy 0 CyMMe BHYTPEHHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

I! Onpedeaenue. BbIMyKIbli MHOTOYTOJbHUMK, BCE

CTOPOHBI M BCC YIJbl KOTOPOIO paBHbI, HA3bIBACTCA
npaeusbHbIM MHO20Y20AbHUKOM.

PaBHOCTOPOHHMIT TPEYrOJbHUK, KBaapaT - HPUMEPHI
MPaBUJIbHBIX MHOTOYTOJbHUKOB. Ha puc. 1 n300paxeHH
NpaBUIbHBIE MNATUYTOAbHUK, HECTUYTOAbHUK U
BOCbMUYTOJbHUK.

_ Teopema. Kaxcoviii yeon npaguabHo2o n-y2016HuKa pagex
n-2 o
——+180°.
Jlokazameavbcmeo. CymMmMa BHYTPEHHHUX YIJIOB

NpaBUJIbHOIO K-YrojibHUKA paBHa (n—2).180°. 3Hauwr,

KaXblil €ro yrojl paBeH nn_2 - 180°. Teopema dokazana.

E/ Jadaua. [ToxaxuTte, 4TO B MPaBUIbHOM ISITUYTOJbHUKE
A A,A3AAs nnaronanu A, A; u A,A, paBHbl (puc. 2).

A, A,A5A,As — npasunvHblil
NAMUY20AbHUK

Pewenue. Ilo mpusnaxky CYC paBeHCTBa TPEYyroJbHUKOB,
TpeyroibHuku A A,A,u A AA, paBubl. JeficTBUTENBHO, U3
PaBEHCTB CTOPOH M YIJIOB MPaBUIbHBIX MHOTOYTOJILHUKOB,

A]A2= AIAS’ A2A3= A5A4 n ZA]A2A3=ZA1A5A4.
3Hauut, AA,A,A;=AAA;A,. OTKyna cienyer, 4To
AA=AA,

Caedcmeue. Bece amaronandm npaBuabHOrO MATHYTOJbHHKA
PaBHbI.




ﬂ 3adauu u 3adanus

38.1.11puBeaurte mpuMepbl HeNpPaBUIbHBIX
MHOTOYTOJIbHUKOB 1 00BSCHUTE, moueMy oHu | Ay
He SIBISIOTCS MPaBUJIbHBIMU.

38.2.Cpenu cienyioliuMx BbICKa3blBAHMM HaWguUTe
BEpHBIE:
a) TPEeYTroJbHMK, BCE CTOPOHBI KOTOPOTO y } ‘
pPaBHBI, ABISETCHI MPaBUIbHBIM; ] °
6) YeTHIPEXYTONbHUK, BCE CTOPOHBI KOTOPOTO .
pPaBHBI, SABISETCHI NMPaBUIbHBIM; jj
B) MHOTOYTOJbHUK, BCE YIJABl KOTOPOTO / \
pPaBHBI, SABISETCHI NMPaBUIbHBIM;
r) poM0, Bce YIJIbl KOTOPOTO PaBHBI, SBISETCS
MpPaBUIbHBIM YETHIPEXYTOJIbHUKOM;
I) TNpAMOYTONbHUK, BCE CTOPOHB
KOTOPOTO paBHBI, SABISETCS NPaBUIbHBIM
YETHIPEXYTOJbHUKOM.

A\ J

38.3.Haiinure yron npaBUIbHOTO n-YTOJNbHUKA, €Clu: a) n=3; 0) n=5; B) n=6;
r) n=10; 1) n=18.

38.4.Yemy paBeH BHELIHMUI Yroa NpaBUIbHOIro n-yrojabHuka? HaliguTe BHEIIHMIA
yIoJl MPaBUJIbHOTO n-yTOJbHUKA, eciu: a) n=3;0) n=35;B) n=6;r1) n=10;
n) n=12.

38.5./lokaxuTre, 4TO cyMMa BHEIIHUX YIJOB A-YyTOJbHUKA, B3SATHIX MO OJHOMY
NpU KaxXaoil BeplimHe, paBHa 360°.

38.6.Haiigute yncio cTOpOH MPaBUIBHOTO MHOTOYTOJbHUKA, €CIM KaXIbIid eTo
yron paseH: a) 60°; 6) 90°; B) 135°; 1) 150°.

38.7.lan npaBuabHbl wecTuyrolbHuk ABCDEF.
JIloxaxute: a) paBeHcTBO auaroHaneit AC u BD;
0) mpaBuiabHOCTB TpeyroibHuka ACE;
B) paBeHcTBO guaroHaneit AD, BE u CF.

38.8.Haiinure MeHbIIYIO MaroHaab MpaBUJIbHOTO MHOTOYTOJbHUKA, CTOPOHA KOTO-
poro paBHa 10 c¢m, ecim MHOTOYTOJIbHUK: @) MATUYTOJBHUK; 0) LIECTUYTOJbHUK;
I) BOCHBMHUYTOJbHUK; 1) ABEHAALIATUYTOJbHUK;, €) BOCEMHAALIATUYTOJbHUK.

38.9./loxaxure, 4TO MPaBUJIbHBINA YETBIPEXYTOJBHUK - 3TO KBaApaT ¥ TOJbKO OH.

38.10*. Cropona kBagpata paBHa a. Ha ero cropoHax oT KaxXmaoil BepIIMHBI
OTJIOXEHBI OTPE3KM, paBHBIC MOJOBMHE AMAaroHanau.Bpe3yabTaTe moayuyuncs
BOCBMUYTOJNBHUK (puc. 3).Onpeneanrte ero BUA M HalaAUTe TIIOLIAMIb.

409




BIIMCAHHBIE B ITPABUJIbHBIN MHOTOYTOJLHUK
N OIIMCAHHBIE OKOJIO HET'O OKPY2XXHOCTH

G Akmueus'upyromee ynpajxcHenue

1. Kako#l MHOroyrojbHUK Ha3blBa€TCS BIMUCAHHBIM B OKPYXHOCTbH?

2. Kakoit MHOTOYTOJIbHUK Ha3bIBaeTCS OMUCAHHBIM OKOJO OKPYXHOCTH?

3. MoXHO 11 MPOU3BOJbHbIN MPaBUIbHBI MHOTOYTOJbHUK BIUCATb B OKPYXHOCTD
U omucaTh 0KoJo oKpyxHocTu? IlpuBeaurte nmpumepnl?

IE Teopema. Oxoao Kaxc0020 npasuibHo20 MHO20Y204bHUKA MOXCHO ORUCAMDb
OKPYJCHOCMb U 8 KAXCObLE NPAGUAbHBLE MHO20Y20AbHUK MONCHO NUCAMY OKPYHCHOCHD.

Jlokazamenvcmeo. Ilpeanonoxum, 4to AA, ...
A, — TpaBUJIbHBIA MHOTOYroJbHMK, O — TOYKa
nepeceyeHust OuccekTpuc yrioB A, u A,. O6o3HauuM
YroJl 3TOTr0 MPaBUJIbHOTO MHOTOYTOJbHMKA Yepes

1. dJokaxem, uto O0A,=0A4,=...=04,
(puc. 1). Ilo ompengeneHNUI0 OMCCEKTPUCH,

LOAA=L0AA=5-

3Hauut, A,OA, — paBHOOEIPEHHBII TPEYTONbHUK,
Jre. OA,=0A,. TpeyroabHuku AA,A,0 u AA,A,O paBHbBI
_ 1o npusHaky CYC paBeHCTBA TPEYrOMbHUKOB, Tak
KaK A,A,=A;A4,, A,0 — obwas u

£0A4A=204,4,=5-

[Tostomy OA,=0A,. AHalTOTMYHO MOXHO
nokKka3aThb, 4TO BepHB paBeHcTBa 0A,=0A,,
0A;=04,, u T.1.

Takum o6pazom, 0A,=0A,= ... =0A4,, T.e.
OKPYXHOCTb ¢ HeHTpoM O u paguycom OA, Oynet
ONMCAaHHON OKOJIO MHOTOYrojbHUKA (puc. 2).

2. Kax Obl10 MOKa3aHo Bbille, paBHOOEAPEHHbBIE
TpeyronbHuku A,0A4,, A,0A,, ... A,0A, paBHBHI.
[ToaTOMY BBICOTHI, OTNYILIEHHBIE M3 BepUIMHB O
Takxe paBHBI (puc. 3):

OH,=0H,= ... =0H,.

Wtak, oKpyXHOCTb ¢ LIeHTpoM O M paguycom,
paBHbiM OH, KacaeTcd KaXJHoli CTOPOHBI
MHOTOYTOJbHUKA. 3HAUUT, 3Ta OKPYKHOCTH SIBISETCS
BIIMCAHHOM B MHOTOYTOJNbHUK. Teopema dokazana.

Caedcmeue. IlenTpbl BOMCAHHONH B MPAaBHJIbHBI MHOTOYTOJbHHK H ONHCAHHOM
0KO0JI0 HEero OKpPYXHOCTeil HaxoasTcs B OJHOW TOYKe.




p

OTa TOuka Ha3bIBAETCS yeHmpoyM MHOTOYTOJbHHUKA. ij )
Yrabl ¢ BeplIMHAMM B LIEHTPE MHOTOYTOJbHUKA,
oOpa3oBaHHBIE JydaMU, COCAUHSIOIIMMU LEHTP
MHOTOYTOJNIbHUKA C €r0 COCeNHUMHU BepuIMHAME | / 0
(yrist  A,04,, A,0A4, ... Ha puc. 1) Ha3bIBAIOTCS €ro
ueHmpanvHolMu yeaamu.BeICOTHI, OMyIIEHHbIE U3 LIEHTpPA
MHOTOYToJIbHMKA Ha ero cTopoHbl (otpesku OH,, OH,,
... Ha puc.3) Ha3bIBAIOTCS €T0 anoghemoll.

E Jadaua. JlokaxuTe, 4YTO €CJAU CTOPOHA MPABUILHOTO : i
n -yToJIbHMKA paBHA g, PaanyC BIMCAHHON OKPYXHOCTHU jj

7, TO TIOIAAb S MHOTOYTOJbHUKA MOXHO BHIYUCIUTH I10
bopmyne S =% nar. (puc. 4)

Pewenue. Tak KakK MOJTYNEPUMETP MHOTOYTOJIbHUKA
D =%na, To u3 Gopmynsl S=pr caenyetr Gopmyna
_1
§=5 nar.

3adauu u 3adanus \ J

39.1.Haiigute pagMychl BIMCAHHOM B KBaApaT M ONMCAHHON OKOJO HETO
OKPYXHOCTeH, eciu miolaab KBajpaTa paBHa 36 cu’.

39.2.Haiigute paauychl BIUMCAHHOW B MpPaBMJIbHBIA TPEYroJbHUK U OMUCAHHOM
0KO0JIO He€ OKPYXHOCTEH, eclu MepUMETp TPeyrojibHUKa paBeH 18 cu.

39.3.[lokaxure, 4YTO paaMyc OMUCAHHON OKOJIO MPAaBUJIbHOTO IIECTUYTOJbHUKA
OKPYXHOCTHU PaBeH €ro CTOpPOHE.

39.4./loxaxuTe, 4TO CepeAMHB CTOPOH IPABUJIBHOTO MHOTOYTOJbHHMKA OYIYT,
B CBOIO O0Yepe/b, BepIIMHAMU IPYroro NpaBUIbHOIO MHOTOYTONbHUKA (puc. 5).

39.5.[lokaxuTe, 4TO paguyc BIUCAHHOM B MPaBUJIbHBIA TPEYTOJbHUK OKPYXKHOCTH
B JIBa pa3a MeHbIe paauyca OKpPYy>XXHOCTU, OTMMCAHHOM OKOJO HEro.

39.6*.JlokaxuTe, 4YTO CepeAMHHBIE MEPNEHAUKYIAPbl ABYX MPOU3BOJbHO
BbIOPAHHBIX CTOPOH MPaBUJIBHOTO MHOTOYTOJbHMKA MepecekaloTcs B OAHOM
TOYKE MJIM JIeXKAT HA OAHOW MPSIMOM.

39.7.CropoHa BIUCAHHOTO B OKPYKHOCTh MPABUIBHOIO MHOTOYTOJIbHUMKA CTSTHBAET
ayry a) 60°; 6) 30°; B) 36°; r) 18°; m) 72°.HaiiguTte umMcio CTOPOH.

39.8.13 Oymaru BBIpeXbTE HIECTh PaBHBIX MPAaBUJIbHBIX TPEYTONbHUKOB. M3 HUX
COCTaBbTE MpPaBWJIbHBINM WECTUYTOJbHUK. Haliiute oTHOWIEHHME MuIoLIanei
IECTUYTOJbHUKA U TPEYroJbHHUKA.
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CB13b MEXY PATUYCAMU BIIMCAHHOM OKPYXHOCTH B ITPABUJIbHBIN
MHOT'OYTOJbHUK W OMIMCAHHOI OKOJIO HETO OKPYXHOCTH

E Axmueusupyouee ynpaxcnenue

Yrto HasbIBaeTCsa: a) CHMHYCOM; 0) KOCHMHYCOM; B) TaHTE€HCOM OCTPOTO yrja
NpPSIMOYTOJbHOTO TPEYroJbHUKAa?

Haiinem ¢opmynbl A HaxoXAeHUs paauyca R OKPYXHOCTH, ONMMCAHHOM
OKOJIO TIPaBUJIBHOIO n-YTOJbHUKA CO CTOPOHOW @, M paamyca r OKPYXHOCTH,
BMMCAHHOW B Hero. PaccMoTpuM [ 3TOro mMpsIMOYTOJIbHBIM TPeyrojbHUK
ACO. 3necy O — neHTp MHoroyrojibHuka, C - cepenrHa cTopoHbl AB (puc. 1).

1 ] N UMeeM,

p=240C=% s40p=} 360 180
a
—— —n_ = = &z a .
R=04= 4= i r=0c= £C 9180 ;

r=0C=OA-cos[3=RcosToo.
C momouibio 3TUX GOpMysI HaiieM CBS3b MEXIY

CTOPOHAMM HEKOTOPBIX MPABUJIbHBIX MHOTOYTOJIbHUKOB
J o o 9]
U paguycaMu OMMCAHHOM M BIMCAHHON OKPYXHOCTEH.

1. Jlaa npasuavnozo mpeyzoavnuka (n=23):

- a, _a o a, a

B= 60°; R = 25 60° _._«/5 ; r—2tg 60° _Zﬁ ; R=2r.
2. Jlaa xeadpama (n=4):
180° _ 4 _a __ 4 _3a =7
p==7=4 R=osinds =27  TagsT R=r2
3. Jlaa npasuavnozo wecmuyz0abHuUKa (n 6):
180 e po A G &8 g 2
6 ’ 2sin300  © 2tg 30° 2 B

n/' Jadaua. Bripa3ute CTOpOHY NpPaBMJILHOIO #n-YroJbHMKA Yepe3 paauyc R
OTMMCAHHOW OKOJO MHOTOYTOJIbHMKA OKPYXHOCTM W paguyc F BIIMCAHHOIA.

Pewenue. a, a, |
M3 dopmyn R =—qgge U I =_qgge MOIyYNM, 410 @, = = 2Rsin xS 180 ua =2rtg 180 .
ZSlnT 2tg—— n

BuactHoctu, npu n=3 a,=RV3=2r3.

3adauu u 3adanus
40.1.Boiuncaute paauychl BIMCAHHOW M OMMCAHHOW OKPYXHOCTEW AJS:

a) TNPaBUJIbHOTO TPEYroJbHUKA; O0) MNPABUIBHOTO YETHIPEXYTOJbHUKA;
B) TpPaBUJbHOIO HIECTUYTOJbHUKA, UMEIOLIUX CTOPOHY 15 cm.
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40.2.Ha puc. 2 uzobpaxeHbl BMUCaHHBIE B OKPYXHOCTb paamyca R KBaapart,
NpaBUIbHBIM TPEeYroJbHUK W MPaBUJIbHBINA IHecTUyroabHuK. [lepenuinure
B TeTpajlb JaHHBbIE TAOJMLBI M 3aMOJHUTE MYCThle KJIEeTKU (a, — CTOpPOHA
n-yroibHuka, P — ero mepumetrp, S — IUIoWaAb, ¥ — PaaiuyC BIUCAHHOM
OKPYXHOCTH).

40.3.Haiinute mcxonsiuume M3 OAHON BePIIMHBI AMaroHajlW NPaBUJIbHOTO
NBEHAIATUYTOJbHMKA, BIMUCAHHOTO B OKPYXHOCTb C pagnycom & cu.

40.4.IlepuMeTp BOUCAHHOTO B OKPYXHOCTb NMpPAaBUIBHOTO TpeyrojbHUKa 24 cm.
Haiigute cTopoHy BMMCAHHOTO B 3Ty OKPYXHOCTh KBaJapaTa.

40.5.13 kycka nepeBa B popMe HMAMHIpPA HYXHO M3TOTOBUTH CTONOMK B hopme
NMPU3MbI, B OCHOBAHUM KOTOPOIWi JIEXHUT: a) KBaapar; 0) MpaBUIbHBIN IIECTHU-
YyroJbHUK cOo cTopoHO# 20 cm. KakuMm gojxeH ObITh AUaMeTp MOMEPEeYHOTO
CeUEHUs NepeBSIHHOTO LUIMHIpaA?

a) 6)
() (6

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 5 243

.

40.6.BepogarHo, BaM 3HaKoMa MIpYylIKa
"Kaneiimockon", mpemHa3HauyeHHas
I co3epLaHUsl pa3JMYHBIX Y30pOB
(puc. 3.a). OHa CcOCTOUT U3 TPYOKHU
u Tpex cTekanmek. Ha puc. 3.6 Bb
BUIUTE €€ MOMepeyHOoe CeYeHHUe U
pasMephl cTekjablleKk. Haiinure pamuyc
MOMEPEUYHOTO CEUEHMUS.

P/




) \ IIPOBEPBTE CBOM 3HAHUA

I. TecTn
1. B kakoii u3 yka3aHHBIX HUXE MHOTOYTOJIbHUKOB HEBO3MOKHO BIMCATh OKPYKHOCTD?
A) TpeyroibHUK; B) KBagpat, oTau4HbIiA OT pom0Oa;
C) KBanpar; D) IIpssMOyroabHUK, OTIUYHBIA OT poMOa.
2. 0Oxo0J0 KaKoro 13 yKa3aHHbBIX HMXE MHOTOYTOJbHUKOB HEBO3MOXHO OMKUCATh
OKPYKHOCTB?
A) TpeyroibHUK; B) Pom0, oTnuuHBIi OT KBajapara;
C) Ksanpar; D) IlpsaMOyroJibHUK, OTIUYHBIA OT poMOa.

3. Ilyctb npsgmoyroibHuk ABCD BnucaH B HEKOTOPYIO OKPYXHOCTb. YKaxure
HEBEpPHOE YTBEPXKICHMUE.
A) LA+ZB+2C+4£D =360°; C) AB+CD=BC+AD;
B) ZA+2C =180°; D) zB+2D =180°.

4. Ilyctp npsamoyroabHuK ABCD onucaH 0K0J0O HEKOTOPON OKPYXXHOCTHU. YKa-
KUTEe HEBEPHOE YTBEPXACHUE.
A) LA+2ZB+/C+2D =360°; C) AB+CD=BC+AD;
B) £ZA+2C =180°; D) AB-BC=AD-CD.

5. Haiigute pagMyc OKpyXHOCTH, ONMUCAHHOW OKOJO MPSIMOYTOJbHUKA CO
cTopoHamMu 5 ¢cm u 12 cm.

A) 6 cu; B) 6,5 cum; C) 7 cm; D) 7,5 cm.
6. Haiinute BHYTpeHHUI YroJ MpaBUIbHOTO 24-yroJbHUKA.
A) 120° B) 135°; C) 150%; D) 165°.

7. Haitnute cyMMy BHYTPEHHHMX YIJIOB NMPaBUJIbLHOIO MHOTOYTOJbHUKA, €CIU
KaXIblii BHEIIHUI yroa paBeH 60°.
A) 540°; B) 360°; C) 90°; D) 720°.

II. 3amaum Ha mocTpoeHue.

l. MMocTpoiiTe MpaBUAbHBIN MECTUYTOJIbHUK
CO CTOPOHOWM, paBHOW 3amaHHOMY oTpe3ky. [lpu
MOCTPOCHMUM BOCTOJNB3YHTECh TEM, YTO paauyc
OTMMCAHHON OKPYXXHOCTHU PaBEH CTOPOHE, a TaKXe puc.l.

2. IlocTpoiiTe BNMCaAaHHBIA a) MpaBUIbHBIH
TpeyrolbHukK, 0) KBaapaT, B) MNpPaBUJbHH I
——, BOCbMUYTOJbHUK, UCIOJIb3YS JaHHBIE pUC.2-4.

3. IlocTtpoiiTe OMMUCAaHHBINA MNpPaBUJIbHB I
HIECTUYTOJbHUK, UCTIONb3YSl daHHbIe puc.S. (CTOpoHbBI
NPaBUJIBHOTO IECTUYTOJbHUKA, OMMCAHHOTO OKOJIO OKPY>XHOCTU Ha PUC.S Jexar
Ha KacaTeJbHbIX, MPOBEACHHBIX U3 BEPIIMH BIUCAHHOTO IIECTUYTOJbHUKA).
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III. 3agaum Ha BLIUMCJICHHE.
[IpaBunbHBINA TPEYroNbHUK, KBagpaT M MPaBUJIbHBIH

MECTUYTOJbHUK MMCIOT ONJMHAKOBLIC CTOPOHBLI.

Haiinute oTHOIIEHME MX MJIOLIAACH.

HaiinuTe oTHOWEHME TJOLIAAM BNMCAHHOTO
B OKPY>KHOCTb IIECTUYTOJIbHUKA K TIOIIAIM OIMCAHHOTO
0KOJIO 3TOM OKPYXHOCTHU HIECTUYTOJIbHUKA.
PaccrosiHre Mexay napajieJbHbIMA CTOPOHAMM Tpa-
BUJIbHBIX: @) IWIECTUYroJbHKMKA; 0) BOCHBMUYTOJbHU-
Ka; B) JBeHaauaTuyrojibHuka paBHo 10 cu. Haiinute
CTOPOHY MHOTOYTOJIbHUKA.

[TpaBuabHBIA BOCBMUYTOJAbHUK AA, ... Ag BIUCAH B
OKPYKHOCTb paauyca R. JlokaxuTe, 4TO YeThIPEXYT0Jlb-
HUK A;A,A;A; - TPSIMOYTOJIBHUK W HAWAUTE €ro TMI0IIA/b.
['MnoTeHy3a ONMMCaHHOTO 0KOJIO OKPYXHOCTHU MPSIMO-
YTOJILHOTO TPEYroJbHUKA NEIUTCS TOYKOW KacaHUs
Ha OTpe3KM JuMHaMu 4 ¢cu u 6 cu. Haiinute miomanb
TpeyrojbHUKa.

Haiinute yrom mexny HauOoJblleil M HauMMEHbIIEH
AVAroHaJSIMU, MPOBEACHHBIMU U3 OJHOW BEPUIMHBI
NpaBUJIbHOTO AECATUYTONbHUKA.

IV. IlposepnTe ceds (0Opa3en KOHTPOJIbHOI PadOTHI).
KaTteTsl mpssMOyroJbHOTO TpeyrojbHuKa paBHbl 10 cm
n 24 cm. Haiinure paauychl BIMCAHHOW U OMMCAHHOU
OKPYXHOCTEN.

OIWH W3 YIJIOB ONMUCAHHOTO OKOJO OKPYXHOCTH
paguyca 5 cm, paBeH 150°. Haiigure: a) mepumeTp;
0) nmaroHanu; B) Mmiowiaab pomoa.

Haiinute nuaroHanu, mpoBeAeHHbIE U3 OJHON BEPIIK-
HbI TIPaBUJIBHOTO IIECTUYTOJbHUKA CO CTOPOHOI 4 cMm.

()

Ve

740\
N\

0 s
>
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&
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([onoanumenwro). Haiinure pa3HOCTb IIoLIane MPAaBUIBHOTO IIECTUYTOJbHUKA
U MPaBUJIBHOTO TPEYTrOJbHMKA, BOMCAHHBIX B OKPYXHOCTb paauyca 3 cu.

Hcemopuueckue 3mi0dst. TIpon3BoJIbHBIN MPaBUIbHBIN MHOTOYTOJIBHUK HEJb3S MO-
CTPOUTH C MTOMOIIBIO IIUPKYJIS U TUHEHKN. DTO YCTAHOBUI anredpanyeckuM METOIOM
B 1801 r. Hemenkuit maTematuk Kapn ®punpuxlaycc (1777-1855). OH nokasan, 4to

HpaBI/IJ'IbHHﬁ n-YIoJbHUK MOXECT OBITH IIOCTPOCH C IMOMOIIbIO HUPKYJIA 1 JIMHEWKM TOraa

" TOJILKO TOraga, Korjia B pa3JIOXKCHHUU n Ha IIPOCTbIC MHOXMUTEIN 2mp1p2...pn, IPOCTHIC

k
YUCHA P, Py, ... P, AMEIOT BUA 2> +1. 31€Ch m 1 kK — HEOTPULATENbHBIE LIENbIE YUCIIA.
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\ JJINHA OKPYXHOCTH

~

Axmueusupyrouee ynpasicreH.

1. OObIYHO cevyeHMe TpPYOBl MpeacTaBaseT coboit okpyxkHOCTh. [IpukaB maablem
OJIMH KOHEL TOHKON HMUTM, HaMOTalTe ee OAMH pa3 Ha TpyOy./lauHa ogHoro
BUTKA HUTU OYAET AJMHON OKPYXHOCTH, 00Opasyiollero rnomnepeyHoe ceueHue
TpyObl. U3MepbTe €ro ATMHY ¢ MOMOIIBIO JMHEHKM KaK MoKa3aHo Ha puc.l.

2. Crnomollbl0 HUTH M3MEPHTE AMAMETpP MOMEPEUYHOro CeUeHMUS.

Haiinute oTHOlIeHME U3MEPEHHOM JUIMHBI OKPYXHOCTH K €€ TUameTpy.

4. BbInoJgHUB MOAOOHBIE M3MEPEHMS C HECKOJIbKMMHU Pa3NMYHBIMU, KPYLJIBIMU
B CEYEHUM MNpeAMeTaMM, BBIUMCIUTE OTHOLIEHWE IJIMHBI OKPYXHOCTHU
K €e TUameTpy.

5. MoXHo 11 B pe3yJibTaTe 3TOro YIpaxXxHeHUs ClenaTh 3aKI0YeHre 00 OTHOLIEHUM
JJIMHBI TI000# OKPYXHOCTU K €€ TuaMeTpy?

W

l@ Teopema. Omnowenue 0aunvl OKpy’cHocmu K ee duamempy He 3agucum om
paouyca OKpyycHocmu, m. e. 0453 Kaxcooli OKPYICHOCMU M0 OMHOUEHUe 0CMaemcs
00HUM U mem xce.

Jlokazamenvcmeo. PaccMOTpUM J1B€ OKpYXHOCTH, R, u R, - UX paguychl,
a C,u C, - nnuHbl oKpyxXHocTeil. TpebyeTcs mokaszaTh, 4TO 2_R1 =2_R22 . Bumem
B KaXIYI0 OKPYXHOCTb MPaBUJIbHbIE n-YTOJbHUKK. O003HAYUM UX MEPUMETPHl P,
u P,cootBercTBeHHO. Torna us

180 180° P, _2R,

P, = n2R;sin ==, P,= n«2stm === chenyeT P 2_R2 (*).

DTO paBEeHCTBO BepHo npu J11060M n, npuyem c BO3pacTaHUEM # MEPUMETP
P, BnucaHHoro n-yroibHuka Oyaer mpubiuxatrbcsa Kk C,, a mepumerp P, —
npubnuxatbes K C,.

C

2
BEPKACHUS MPUBOAUTCS Ha 00Jee BHICOKOM ypOBHe u3yyeHus MareMatuku). Takum oOpa-

Cc
HOSTOMY OTHOILUCHUE 31 CTaHOBHUTCA paBHbIM -t (HOJIHOG J10Ka3aTeJbCTBO 3TOIO YT-
2

C,
30M, U3 paBeHCTBA (*) ClEOYeT, UTO ~ = 55r OTKYIA IOJy4aeM paBeHCTBO =52 .
"R RR,
Teopema dokazaua.




OTHOIIEeHWE IIMHBI OKPYXHOCTH K €€ AMaMeTpy o0003HayaeTcsl TpeuyecKoii
OykBOil © (uumaemcsa "nu"). D10 0003HAUEHNE BBEJ B HAYKY BEJMKHUII MaTeMaTUK
JI. Oitnep (1707—1783). Ha rpeyeckuil A3bIK OKPYXHOCTb MEPEBOAUTCS CIOBOM
"periphereia”, KoTopoe HauMHAETCS C 3TON OYKBHI. T — MPpPALMOHAIBHOE YHCIIO,
Ha MpPaKTUKE MCIOJb3YETCS €ro MmpubaMxeHHoe 3HaueHue: 3,14 (unm, Gojee

TouHO 3,1416).
Wrak, L - n. U3 aT0OTO paBeHCcTBA MojyvyaeM GOpMyay s IJIUHBI OKPYXKHOCTH
paguyca R: C=2znR.

’/" Jadava. Haiinute AIMHY OKPYXHOCTH, ONMCAHHOW OKOJO MPaBUJIbHOTO
TPEYTOJbHUKA CO CTOPOHOM 6 cu.
a, .
Pewenue. CornacHo ¢opmyne R = NEL IUISE paguyca OMUCAHHOW OKOJO
6
MPaBUJIbHOTO TPEYTrOJbHUKA OKPYXHOCTH, HaXxoaum R= el =23 (cm). Torna

o GpopMyJe 1S JUIMHB OKPYXHOCTH
C=2nR=2n-2V3=4n\3 (cm).  Omeem: 4n\3 cm.

Jadauu u 3adanus

42.1. Kakoe yucio o6o3HavyaeTcss OykBoil n? 3amojHMUTe TAOJMILY, BBIYUCIISAS
anuHy okpyxHoctu C u paauyc R. (mpuMuTe 3HaueHue nx3,14).

C 82 187 6,28
R 4 3 0,7 101,5

42.2.Ha cKOJbKO U3MEHUTCS IJIUHA OKPYKHOCTH, €CJIU €€
pajMyc: a) YBEAMYUTCA B 3 pasa; 0) yBEJAMUMUTCS Ha
3 cm; B) YMEHbBIIUTCS B 3 pasa; r) yMEHbIIUTCA Ha 3 cu?

42.3.Yemy paBeH paguyc 3eMHOTO Inapa, €ClIM OJHa
COpPOKAMUJUIMOHHAS 4acCTh 3KBaTOpa cocTamisier 1 m?

42.4 . Haiinute OJIMHY OKPYXHOCTHM, OIMMCAHHON OKOJO:
a) TPaBUJIBHOTO TPEYTroJibHMKA CO CTOPOHOH a;
0) MpSAMOYTOJIbHOTO TPEYTOJIbHUKA C KaTeTaMu a U b;
B) pPaBHOOOKOW Tpameuuu ¢ OCHOBAHUEM a U OOKOBOK
CTOPOHOM b.

42.5.Haiigute AAMHY OKPYXHOCTH, BINMCAaHHOI:
a) B KBaApaT CO CTOPOHOIi a; 0) B paBHOOEApPEHHBIN
NPSIMOYTOJbHBIH TPEYTOJbHUK C TUHNOTEHY30M c;
B) B MpPSIMOYTOJbHBIN TPEYTOJbHUK C TUIOTEHY30M ¢ U OCTPHIM YIIIOM .

42.6.TennoBo3s mpomuen myth 1413 ». Ha 3ToM myTH 0HO M3 €r0 KOJIeC COBEPILUTIO
300 obopoToB. Haiinure numameTp Kojeca TemIoBO3a.

42.7.Paguyc koneca aBtoMoOunss paBeH 24 cm. CKOJbKO MOJHBIX 000pOTOB
coBepiuT Koseco Ha nytu 100 km (puc.2)?
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JJINHA IYT'H OKPYXKHOCTHU.
PAJINAHHAA MEPA VIJA

1. launa dyeu, na komopyrw onupaemcs yeHmpaivHolil
yeoa, pasuulii n°’.

I[Mpennmonoxum, 4TO JaHa Ayra OKPYXHOCTH
paguyca R, Ha KOTOPYIO OMUpPaeTCs LeHTPaJbHbINA yTo
AOB, rpagycHas Mepa KoToporo paBHa n° (puc. 1).

Tak xaxk an1vHa OKPYXHOCTHU paaumyca R, T. €. Ayru
B 360°, paBHa 2nR,

o 2R _ =nR
L y TO JIMHA JYTH B 1° paBHa 3gp0 = 71gge

Torna nauna nyru n° (puc. 1) ompenensercs

[

. . _ 7R
dopmynoit [ = qg5 - 1’

2. Paduannasa mepa yeaa.

Hapsany ¢ rpagycHoii Mepoil yrja MCIOJNb3YeTCs
TaKXe €ro pajMaHHas Mepa.

OTHoLIeHME AJMHBI IYTU OKPYXHOCTH K €€ paguycy

_ o1t " o s °
=l paduan = ST'IT'45" | yaxoauM 3 NPUBEICHHOIH BhIE HOPMYIbI: ¢ = 1800 ".

. J
3HAaYUT, OTHOINEHMWE [JIMHBI AYTU, COOTBETCTBYIOLIEH IEHTPAaJbHOMY YTy,
K pajinycy onpeaeasieTcsl TOJbKO BEIMUMHON LeHTpaabHOTro yriaa. [101b3ysach aTuM,

B KayeCcTBe paAMaHHOW Mephl yIjia MPUHUMAETCS B TOYHOCTU 3TO OTHOILICHUE:
I TE o
=g = 1800
CnoBo paauaH o0bluHO He nuuietcs. Hanpumep, BMecTo S paauaH NUIIyT MPOCTO J.
° 180° o
OnuH paguaH COOTBETCTBYET @ rpagycam: I pannan =— ~57°17'45".
Jlng mepeBona yria U3 TpaaycHOi Mepbl B paMaHHYIO UCTOJIb3YyeTCs popMyna
Tc o
0= 1800/
Taxum 06pa3oM, YTOOBI HAWTH pagUaHHYIO MEPY YIJIa, PABHOTO n°, 1OCTATOYHO
TC o
YMHOXMUTb TPAIyCHYIO MepYy Ha —1gge . BuactHocTH, panmannas mepa yraa 180
paBHa w, yray 90° cOOTBETCTBYET yroJj % paaguaH.

JlnviHa nyrM, Ha KOTOPYK OMMpAaeTCs LEHTpaJbHBIA Yroj, paBHBIA o pamn,
BbluMcasercs no ¢opmyne / = aR.




Vj Jadawa. Haiinute panMaHHY0 Mepy YIJIOB TPeYroJbHWKa, €CIM IpajycHas
Mepa ABYX ero yrioB paBHa 30° u 45°.

o o TC
Pewenue. Panuannag mepa yrina 30° eruuciusiercs no ¢gopmyne 30° 1ggpe = %

T
45° o dopmyne: 45° + 180° = % . Ha ocHoBaHuuM TeopeMbl 0 TOM, YTO CymMMa

BHYTPEHHUX YIJIOB TpeyroibHUKa paBHa 180°, T.e. m, HaXOAMM paiMaHHYIO MEPY TPETHETO

yrjia TpeyrojbHUKa

_/ LT
=it Omeem: 6

-
4
3adauu u 3adanun fij N

43.1.Hajigute AIUMHY OYT¥M OKPYXHOCTH pamuyca 6 cu,
rpagycHas mepa kotopoil paBHa: a) 30°; 0) 45°;
B) 90°; r) 120°.

43.2.Haijigute paguaHHylo Mmepy yriaa a) 40°; 6) 60°;
B) 75°.

43.3.Haiinute aauHy 1yTM OKPYXXHOCTH paguyca 5cM, Ha
KOTOPYIO ONMUpAaeTCcs LEHTPaIbHBIN YIOJ, paauaHHas

n 5.

=3
a

Mepa KoToporo paBHa a) 1,2; 0) 2—“; B) %’t . : g
.

43.4.HaiinuTe IJIMHY IyTH OKPYXXHOCTHU paauyca 5 cM, Ha i}

KOTOPYIO ONIMPAETCA LEHTPAIbHBIA YTON, PalMaHHAS | Jema,  o8mAE,

T . & 21, 3n o pe *

Mepa KOToporo paBHa a) g~; 0) 5 ) B) 7 - 3 1 ? R %
43.5.B OKpyXHOCTb C pamumycoM 12 cm BOHUCAH|® o ,'

TpeyroabHuk ABC. Haiipurte nauny pyru BC, '0._,o’

Ve
-

He coJepxauieil Touky A, ecinu a) £LA=30°;0) £A=120°.

43.6./lokaxuTre, 4TO paBHbIE XOPAbl OTCEKAIOT OT OKPY>XHOCTU paBHbIE TYTH.

43.7* . Kaxngasgd M3 IBYX OKPYXHOCTEeH MPOXOLUT uyepe3 LEHTp APYToi.
HaiinuTte oTHOIIEHME ITMHBI AYyT, KOTOPBIE OTCEKAET OT KaXI0i OKPYXKHOCTH
ux obuas xopaa.

43.8*. Tpu OKpPYyXHOCTH OZHOTO M TOTO X€ paguyca KacaloTcs ApYr Apyra
BHEIIHUM 00pa3oM M KacarTcsd OKPYXHOCTU paauyca R usHytpu (puc. 3).
Haiinure: a) paguychl OKpyXHOCTEH 1 0) CyMMY JIJIMH AYT, OTPAHUYUBAIOILIMX
3aKpalleHHYI Ha PUCYHKE 00JacThb.

3anumameavnasn 3adaua

JIBa 3yOuaThIX Kojeca, M300pakKeHHBIX Ha pUC.4, CLEIJIEHBI IPYT C APYTOM.
Paguycel konec R, u R,. CKonbkKo 000pPOTOB COBEPINMT BTOPOE KOJECO, €CIHU
nepBoe caesnaet n 060poToB?

Y /199




INIOHIALD KPYTA

m Onpedenenue. ®urypa, o06pa3soBaHHas U3 BCEX TOUEK IUIOCKOCTH, PACCTOSIHUE
OT KOTOPBIX 10 3aJaHHOM Touku O He 0oJblie R, Ha3bIBACTCS KPY2oM.

ITpu aToM Touka O Ha3bIBaeTCs LICHTPOM Kpyra, a yucio R — paauycom Kpyra.
['paHua BBIIIEYKA3aHHOTO Kpyra COBMaAaeT ¢ OKPYXHOCTbIO paauyca R ¢

LeHTpoM B Touke O.

(ija)

g ?

E Axmuesuzupyrouee ynpajxcnenue

Ha nucte Oymaru HauepTUTe XUPHOU JTMHUEH
OKPYXHOCTb U pa30eiiTe ee Ha paBHbIC YaCTHU, MPOBEIs
HECKOJIbKO €€ JMaMETPOB B COOTBETCTBUU C pHC. l-a.
3aTeM pa3pexbTe KpYr Ha 3TU YacCTU U COCTaBbTE W3
HuX ¢urypy F, Kak mokazaHo Ha puc 1.6. Ecium kpyr
pas3pe3aH Ha JOCTaTOYHO OOJNbLIOE YMUCIO 4YacTeii,
TO CKJaJblBasi WX Tak, KakK MOKa3aHO Ha PUCYHKeE,
yoenumcd B TOM, 4uTo ¢urypa F umeer dopwmy,
JT0CTAaTOYHO OJM3KYI0 K MPSIMOYTOJbHUKY.

a) IpMHUMasg BO BHMUMaHuWe, 4To ¢urypa F ouyeHb
MaJjio OTJAMYaeTcs oT nmpsiMoyroabHuka ABCD, HaiinuTe
NpuOIMXEHHOE 3HAaYeHUE AJUHBI CTOPOHB AB.
(Yxazanue: cpaBHUTE CTOPOHY AB ¢ paguycom Kpyra);

0) yeMy paBHO NMPUONMKEHHOE 3HAUEHHE "CTOPOHBI"
BC ¢urypnt F? (ctopoHsl BC u AD 4actu XHUpPHOU
JUHUHU, T.€. COCTOSIT U3 AYXEK OKPYXKHOCTH);

B) HaliauTe Temepb MpUOIMXKEHHOE 3HAUYECHME
niomwanu ¢Gurypsl F, Majlo oTauMyawmlieics oT
npsMoyroabHuka ABCD. Tak xak mjouiaab GUryphl
€CTb MJIONIAAb Kpyra, CAelaiiTe BbIBOI O €€ BEJIUYMHE.

IE Teopema. Ilrowads xpyea paduyca R paéna nR’.

Jlokazamenvcmeo. PaccMOTpUM OKPYXHOCTb paauyca R meHTpoM B Touke O.
[Tycte miowann onucaHHoro AA, ... A, u pnucanuoro BB, ... B, mpaBuibHbBIX
n-YTOJNbHUKOB PaBHBI § M § COOTBETCTBEHHO (puc. 2).

Haiinem nuomanu tpeyronbHukos A OA,u B 0B, :

' 1 l ) "
SA10A2=§A1A2 +0D= 2A1A2 ' R’ S

1 1 1
31032273132 -0C=72BB,.0B,cosa=7B B, Rcosa.

Torsa, S =n- 34 A-R=3P R, S =n-7B B, Rcosa= 5 P Rcosa (1)




3nech P, 1 P, - IepuMeTpbl MHOTOYTONBHUKOB A,A,...A, u B,B,...B,. Tak Kak
a= %‘y, TO TPU AOCTATOYHO OONBIIMX 7 3HAUEHHE COSe. CKOJIb YTOAHO Majo
OTJMYaeTcs oT 1, a 3HaUEHUS MEPUMETPOB P'n u P”,,CKOJIb YTOIHO MAJIO OTJINYAIOTCS
OT 3Ha4YeHWs AJMHBI OKPYXHOCTH, T.e€. 2nR. Torma corinacHo paBeHCTBY (1),
MJIOIAAX MHOTOYTOJBHUKOB A TOCTATOYHO OONBIIMX # MPUOIMKaTCI K R
Otcrona caenyet ¢popmyna S=nR>.
Teopema dokasana.

n/' Jadava. InvuHa OKPYXHOCTH apeHbl LMpPKa paBHa .g
41 m.Haiingute paguyc M mioliaab apeHbI. '

HaXoIUM pagumyc apeHbl (puc. 3):

_C 41
R—%z mz6,53 (m).

2) U3 Gopmynbl ois miuowagM Kpyra HaXoauM
mIonmanb apeHsl: S=nR’~ 3,14°6,53% ~ 133,84 (m?).
Omeem: R~ 6,53 m; S~133,84 m2.

3adauu u 3adanus

44.1.]1aiite obocHOBaHME (hopMyJie IS IIOIIAAN KPYyra.
44.2.3an0on1HuTe TabaMIy, UCMOIb3YS HOpMYIy s
maowanu S xpyra paguyca R (mpumute n=3,14).

R 2 5 2 54,3 6,25
S 9 491 \3
44.3.Kak nu3MeHUTCS IIOLWAAb KpyTa, €CJIM ero paguyc: Z’J ~

a) yBEJIMYUTCH B k pa3; 0) yMeHbIIUTCH B k paz?

44.4 Hajinute miowagb ONMCAaHHOTO OKOJIO KBajgpara 1
BIIMCAHHOTO B HETO Kpyra, ecju CTOpOHa KBaJapaTa
paBHa 5 cMm.

44.5.HaiinuTe nioiaay omMcaHHOTO 0KOJIO MPaBUIbHOTIO
TPEeYroJbHUKA U BIIMCAHHOIO B HETro Kpyra, eciu
CTOpPOHA TpeyroibHuKa paBHa 3\3 ci.

44.6.13 kpyra paguyca R BbIpe3any KBagpaT HauOoIbLIEH
muowanu. HaitouTe miaomanb ocTaBLIeiics 4acTH.

44.7.Haiimire miomaab Kpyra, omicaHHOTO OKOJIO MPSMOYTOJIbHMKA CO CTOPOHAMU 6 cm 1 7 cM.

44.8.Haiinure niomanb Kpyra, BIMCaHHOTO B poM0 co cTopoHO# 10 cM 1 OCTpHIM
yriom 60°.

44.9* Ha cTopoHax MpsMOYToJIbHOTO TPEyrojJbHUKa KaK Ha AMaMeTpax MOCTPOCHBHI
nojykpyru. [TokaxuTe, 4To MaoLaab MOJyKpyra, MoCTPOEHHOTO Ha TUIIOTEHY3€,

paBHa TIOJlyCyMMe TIIOIIafeil TIOMYKPYToB Ha KateTax (puc. 4).

- J
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TUIOIIALD YACTEHN KPYTA

In Onpedeaenue. Yactp Kpyra, orpaHuYeHHass AYTOH

OKPYXHOCTH M ABYMS paiuycaMu, COCIMHSIIOLIMMU
KOHIIBI IYTU C LEHTPOM Kpyra, Ha3blBACTCS CeKmMOopol.
Ilyra, orpaHuumBalouias CeKTOp, Ha3bIBaeTcst dyeoil
cekmopa.

Ha puc.1 mokasansl 1Ba cexropa ¢ nyramu AKBu BLA
(mepBbIiA U3 HUX 3aKpallEH).

BriBeneM ¢opmyny a8 miolaiud cekKTropa Kpyra
paauyca R, orpaHMYeHHOI0 AYTrOi ¢ YIJIOBOM BEIUUYUHOMI
n°. Tak KaK miolaab ceKTopa, OrpaHMYEHHOr0 Ayroii B 1°,
paBHAa gy YaCTM IUIOIWIAM Kpyra (CeKTopa ¢ Ayroi,
paBHOii 360°), TO moIagb CEKTOpa, OTPAHUUYECHHOTO
IYroil B n°, BBIYMCISIETCS O opmye

S

3nech [ — OaMHA AYTU CeKTopa B n°.

m Onpedeaenue. YacTth Kpyra, orpaHu4eHHas Ayroi

OKPYXHOCTU MU XODPHOW, CTITUBAIOLICH 3Ty AVIY,
Ha3bIBAETCS CErMEHTOM.

TR

NIn

Ha puc 2 n3o0paxeHnl 1Ba CerMeHTa, OTpaHUYEHHbIE
nyramu AKB v BLA (nepBblii n3 Hux 3akpaueH). [lnomanb
S cerMeHTa, OTIMYHOTO OT MOJYKpPYyTra, BHIUUCISIECTCS MO

dbopmyie

2
§=5 +SA=%"1

cekmop~

t SAOB

: (cm. puc. 3 u 4).

Ef’ Jadaua. CekTop, OrpaHUYEeHHBIA Ayroi 72°, umeer
muowanpb 457, Haitgure paguyc oKpyXHOCTH.

Pewenue. Tlo ¢hopmyne ans niaomanm ceKTopa,
2
IR 72 =45z,

457-360

n =225, 3Hauut, R=15.

Otclopa, R*=

Omeem: 15.




3adauu u 3adanus

45.1. BuiBeaute dopmyny s IIoLaiu cexropa.

45.2. BuBegute GopMyay Aasl MIOIIAAM CErMEHTa.

45.3.Haiinute miomuanb CEKTOpa U CETMEHTA C PaiuycoM
7 cm, eciu OrpaHMYHMBAIOINAS €ro Ayra MMeeT
rpagycHyio Mepy: a) 30°; 6) 45°; B) 120°; r) 90°.

45.4.Ha puc.5 n3o0paxeHbl paBUIbHBIN TPEYTOJbHUK,
KBaapaT ¥ NpPaBUJIbHBIM IMECTUYTOJbHUK CO
CTOpOHOW a. HaiiguTe nmiaomanu 3akpaumieHHBIX
buryp. 3nech paauyCchbl CEKTOPOB PaBHBI MOJOBUHE
CTOPOHBI MHOTOYTOJIbHUKA.

45.5.Ha MulIeHM HapUCOBAHBbI YETHIPE OKPYXHOCTH
¢ paguycamu, paBHbiMM 1, 2, 3, 4. Haitnute mjio-
IIaab MEHBIIEro Kpyra M Kaxmaoro Konbua (puc. 6).

45.6.B xpyre ¢ paguycom 10 cm mpoBeseHa xopaa Toi
Xe anuHbl. Haiaurte miomanm MoJy4YeHHBIX Cer-
MEHTOB.

45.7.PaccTosdHue ME€XIYy LEHTpPaMHU JABYX KPYTOB
¢ paguycamu 15 cm paBHo 15 cu.Haitgure niuowmanp
001Lell yacTu KPYyros.

45.8.Haiigute nuomaayd npaBUJAbHBIX ABEHAILIATU-
YIOJIbHUKOB, BIIMCAHHBIX B KPYT ¢ paguycom 10 cu
U OTMMCAHHBIX OKOJIO HETO, U CPAaBHUTE PE3yJbTaThl
C MJIOIIAAbI0 KpyTa.

Janumameavnaa 3adaua

PazbeiiTe Ba3y mjis LBETOB Ha puc.7:

a) TpeMs MPSIMbIMM Ha TaKue YEThIPEe YaCTU, YTOOBI
U3 HUX MOXHO OBLIO COCTAaBUTh MPSIMOYIOJbHUK;

0) ABYMS NMpSIMBIMU Ha TaKue TPU YaCTU, YTOOBI U3
HMX MOXHO OBLIIO COCTaBUTh KBaJpar.

aﬂcmoguuecm_te 9m0dsl. MHOTO CTOJETUN TOAPSAA
MaTeMaTHuKK 0e3yCHeIHO MbITaJUCh PEUIUTh 3a1auy

o "KBagpaType Kpyra", T.e€.3agadyy O NOCTPOECHHUM
KBajapaTa, paBHOBEJIMKOIO JTaHHOMY KPYTy, C MOMOIIbIO
uupKyasa u auHeiku. Toabko B koHue XIX B. ObLIO
J0Ka3aHOo, YTO 3Ta 3aJaya He MMeeT pelleHUs.




Alg) \ IMPAKTUYECKHUE YIIPAXKHEHUA U TIPUJTOXEHUA

n/’ Jadaua 1. Touxu Cu D nendar nuametp AB okpyxHocTu Ha Tpu otpe3ka AC, CDu
DB. JlokaxuTe, 4T0 CyMMa JUIMH OKPYXXHOCTEM, mMOocTpoeHHbIX HA oTpe3kax AC, CD
u DB, paBHa AJMHE OKPYXHOCTH, IMaMETPOM KOTOPOii siBiseTcst oTpe3ok AB (puc. 1).

(1)

~N

S

Pewenue. Haitnem cymmy miun C,, C,, C; oKpyX-
HocTell, mocTpoeHHbIX Ha oTpe3kax AC, CD u DB kak
Ha auameTtpax. [lo dhopmyae nis IAMHBI OKPYXKHOCTH:
C,+C,+C;=AC-n+ CD n+ DB -n=n(AC+ CD+ DB).

Ho AC+CD +DB = AB v nnuHa C OKpyXHOCTH, MO-
CTpoeHHOM Ha AB Kak Ha n1uameTtpe, paBHa AB - T, MO3TOMY

C,+C,+C,=C.

DTO paBEHCTBO M TPeOOBANOCH AOKA3ATh.

E’ Jadava 2. [lyctb B BepuIMHax yeThipexyroibHuka ABCD noCcTpoeHbl YEThIpE CEKTOpa
OIHOTO M TOTO Xe€ paauyca. Hukakas mapa u3 aTUX CEKTOPOB HE UMEET OOLIMX TOUEK
U panyc Kaxmaoro u3 Hux paseH 1 cu (puc.2). Haiinure cymmy muiomianeil 3TMX CEKTOPOB.

B

~

D

S

C

J

Pewenue. 1) IlycTb yriasl mpu BepUIMHaAX A,
B, C, D dyeTbipexyrojibHUKa paBHBI o, O, O3, Oy
Torga mo teopeMe 0 cymMMe BHYTPEHHMX YTJOB
YeThIpeXyrojibHUKa

a;+ o, oyt oa,=360°.
2) ITo dopmyne ang naomanu cexropa (R=1 cm),
Sl:%"ala Szzs%)'%s Ssz% "0, S4:3%) "0y
3) Haiingem cymmy mjoluaneii.
Torna:
S+ 8,+ 8+ 8= 3goo (ot o, tasto,)= 3g0° -360°=

=1 (cMm?). Omeem: T cm?.

E 3adavu u 3adanus

46.1.lanbs xBagpaT, HepUMETpP KOTOPOTO
paBeH | M M OKPYXHOCTb, HOJMHA KOTOPOii
paBHa | m. CpaBHUTE maowWanuM KBaapara
U Kpyra, OrpaHMYEHHOTO 3TOH OKPYXHOCThHIO.

46.2.13 kpyra ¢ paguycoM 8 cm BeIpe3aH cekTop ¢ yriaom 60°. Haiinute miomanb
OCTaBUIEWCS YACTU KPyTa.

46.3.Haiinute miomanb Kpyra, BIMCAHHOTO B poMO ¢ JMaroHaasMu 6 cu u 8§ cu.




46.4.HaiinuTe niaouaab 3aKpalieHHONH GUTYPHI Ha
puc.3. 3necb ABCD — xBanpat, AB = 4 cnm.

46.5* . Ha puc.4 3axpameHa ¢urypa,Kotopas

Ha3bBaeTcsl “HoX Apxumepnpa’.

JlokaxuTe, 4TO €ro TJIOMIaaAb BHIYUCISIETCS MO
bopmyne # (p® 3TOM BOCIOJB3YUTECH
TeM, uto ZACB=90° u CD*=AD* DB).

46.6.ITyctb AD=6 cm, BD = 4 cu. Haitnure miomanb
U nepuMeTp (CyMMY IJIMH COOTBETCTBYIOLINX
Ayr) ¢urypsl, U300paxeHHO Ha puc.4.

sl cmopuueckue smidot. JIynouxu I'unnokpama.
a)JlyHoukamu ['mnmnokpara Ha3pIBalOTC GQUTY-
pbl, OrpaHMYECHHbBIE AYTaMU JABYX OKPYXKHOCTEH,
obyiafaonine CaeayoIuM CBOMCTBOM: C MOMOILIbIO
UX PaluyCOB U XOPJ, CTATUBAIOLIUX IYTU, MOXHO
MOCTPOUTH KBapaThl, PABHOBEJIUKHUE JYHOUKAM.
Ucnonbsysa teopemy Iludaropa, MoxHO
JI0Ka3aTh, YTO TUIOLIA/b IIOJYKPYTa, MOCTPOEHHOTO
Ha TUIIOTEHY3€ KaK Ha IMaMeTpe, paBHa CyMMe
TUIOLIAEH TTOMYKPYTOB, TIOCTPOSHHBIX aHATOTMYHBIM
obpa3zom Ha karetax (puc.S- a). [Toatomy cymma
MJIOIIaJeH JTyHOUYEeK Ha puc.5-0, paBHA MJIOLIALX

TPeyroJbHUKA (IIPOBEPHTE HEMOCPEACTBEHHO!).

Ecnu BMecTO TpeyroibHMKa Ha PUCYHKE B3STh
paBHOOCIPEHHBIN TPSIMOYTOJIbHBIN TPEYTroJbHUK,

(&

0)

J

TO MJOLAAb KaXa0i M3 JYyHOUEK OymeT paBHA MOJOBUHE IUIOLIAAM TPEYroJbHUKA.

3aHuMasICh 3aaueil 0 KBaapaType Kpyra, ApeBHeTpeyeckuii yueHslii ['mnmokpar u3

Xuoca (0k.V B. 10 H.3.) HallleJ TPY BUAA JYHOUYEK, PABHOBEIMKMX MHOTOYTOJJbHUKAM.
[Tonnblit ciucok ayHouyeK ['mmmokpaTa Ob1 cocTaBieH aullb B XIX - XX BB.

0) Haiinure momanp 3aKpalieHHbIX HA pUC.6 Guryp

6] a) z 6)

a a a

6) 12 iy

y

6)




E\ ITPOBEPBTE CBOU 3HAHUA

I. TecTnt
1. Haiinute panuanHyto Mepy yriaa 45°. B
A) 1; B)7 ; OF D) V2.

2. HaiiguTe 1MHY OIyrM OKpYXKHOCTH paanyca 3 ¢, 00pa30BaHHYIO LEHTPaJbHBIM
yrjioM, paBHbIM 150°.
A)%"cm; )—CM )m—“cm )—CM

3. Haiigute nnuny nym OKPYXHOCTH paauyca 6 cm, 00pa30BaHHYIO HEHTPaIbHBIM
YIJIOM, PaBHBIM T paﬂnaH.

A) 15—" cM; B) =L cm; C) - CM; D) %ﬁ cM.

4. Hamm_Te JJTHY Opr)KHOCTI/I, OTMCaHHOMU OKOJIO KBajapaTa co CTOPOHO 5 cu.
A) 5\2r; B) \2m; C) 3V2m; D) 5x.

5. Haiinure muomanb Kpyra, ¢ 1uaMeTpoM, PaBHBIM 0.
A) 9r; B) 67; C) 3V2m; D) 12x.

6. HaiinuTe 1miomanb KpyroBoro CEKTOpa, €Ciid rpagycHas Mepa COOTBETCTBYIOLIEI
ayru paBHa 150°, a pagmyc Kpyra paBeH 6 cim.
A) 157 cm?; B) 67 cm?; C) 30V2r cu?; D) 24r cm?.

7. Haiigute miomans KpyroBoro CEKTopa, €CJIM AJTMHA COOTBETCTBYIOIIEH AyrH
paBHa 12 c¢m, a paguyc Kpyra paBeH 6 ci.
A) 157 cm?; B) 67 cm?; C) 30V2x cm?; D) 24r cm?.

8. HaiinuTe momans KpyroBoro CErMeHTa, eCJIi rpagycHas Mepa COOTBETCTBYIOLIEH
ayru paBHa 120° , a paguyc Kpyra pabeH 3 .
A) 61 - 43; B) 67 + 4\3; C) 3n - 4V3; D) 3n +4\3 .

I1. 3apaun
1. Cropona mpaBuiabHoro 8-yronbHuka ABCDEFKL paBua 6 cm. Haiinure
auaroHanb AC.

2. B okpyxHocTbh paguyca 4 am BOucaH KBajapaT. Haiipurte OnuHB AVT,
OTAEASIEMbIX XOpAaMU, COCAUHSIOIMUMU CEPEAMHBl COCEIHUX CTOPOH.

3. Jnauna ayru 90° paBHa 157 cm. Hajizute paguyc OKpyXHOCTH.

4. BoxkpyxHoctu paguyca 20 ormedyeHa ayra giaunbl 10w, Haligute neHTpanbHbI
YIOJI, COOTBETCTBYIOLIMI 3TOW AYre.

5. OO6mas xopaa ABYX KPYroB OTAENSI€T AYTM COOTBETCTBYIOLIMX OKPYXHOCTEH
B 60° u 120°. Hajinute oTHOIIEHME TIOLIAAEH KPYTOB.

6. HaiinuTe niomanyM BOMCAHHOTO B TPEYTroJbHUK cO cTopoHaMmu 3, 4, 5 kpyra
U OMKUCAHHOTO OKOJIO HEro Kpyra.

7. XopHa okpyxXHocTH ctdaruBaeT ayry 60°. Haiigute oTHOlIeHMe Molanei
CETMEHTOB, OTCEKAEMBIX 3TOW XOPIOH.

8. Haiinurte oTHOmEHME MJIOINAAM MPABUIBHOTO HIECTUYTONbHMKA K ILIOLIATU
BIIMCAHHOI'O B HEro Kpyra.




10.

11.

12.

13.

14.

15.

16.

ABCDEF - mnpaBuibHBII WEeCTUYTOJNbHUK (ij c )
CO CTOpPOHOI, paBHON a. OKPYyXHOCTb 2

C LEHTPOM B TOYKE A M PagiuyCcoM a AEJTUT ‘ZA\

3TOT LIECTUYTOJbHUK Ha ABe yacTu. Haiiaure N >
MJI0IAAb KaXA0i JacTH.

B npsimoyronbHoM TpeyroibHuke ABC yron
LA=T2°, 2C=90°, BC=15cm. Haiigure nnunHy
IYTH OKPYXHOCTHU ¢ nuameTpoM BC, KoTopas <
J€XUT BHYTpU TpeyroibHuka ABC. i}

JlaH npaBUJIbHBIA BOCBMUYTOJbHUK, BIUCAH-
HbII B KpyrT. JIBa paauyca, MPOBEACHHBIX U3
BEPIIMH CMEXHBIX CTOPOH BOCbMHUYTOJbHUKA,
pa3buBalOT KpYyr Ha ABa cekrtopa.Haiaure oT-
HOLIEHWE MJIOLAAEH 3TUX CEKTOPOB.

B npsmoyronbHoM TpeyroibHuke ABC yron
£A=20°, £2C=90°, AB=18 cm. Cropona BC
pasfenseT OMMCAHHBIA OKOJO TpPeyrojJbHUKa
KpPyr Ha nBa cermeHTa. Haiimure mimomanb
3aKpalleHHOro cermeHTa (puc.l).
MeHbmass OKpyXHOCTh KacaeTcs OoJblueit
OKpYXHOCTH M ee amameTpa AB. Haiinure
MJIOLAAb 3aKpalleHHOW Ha puc.2 QUrypsl,
€CJIM OKPYXHOCTb KacaeTcs AUuaMeTpa B LIEHTPE
Au AB=4.

Cropona npasuibHoro mwectuyroibiuka ABCDEF
paBHa 6, a ero LEHTp Haxoautcsi B Touke O.
OKpYXHOCTH C paBHBIMHU paMyCcaMu U C LEHTpa-
mu B Toukax A u D kacatorcs B Touke O.Haiinute
IIoIaab 3aKpalieHHoi obaactu (puc.3).

B npsamoyronbHom TpeyroabHuke ABC
/C=90°, AC=4, CB=2. OKpyXHOCTb C
LEHTPOM Ha TUIIOTEHY3€ KacaeTcsl ero KaTeToB.
Haiigure OanMHy 9TON OKPYXHOCTH.

Hajinute nmiomanb 3akpalleHHBIX GUTYp Ha
puc.4. Onpenenute, Kak OHM TMOCTPOEHHI.

B)

II1. IIpoBepbTe ceds (0Opa3en KOHTPOJIbLHOH padOTHI)

Jlan KBagpaT cO CTOpPOHOU 6 cm. HalinuTe OIMHY ONMMCAHHON OKPYXHOCTH
U TJIolIaAb BIMCAHHOTO Kpyra.

Paguyc BmuMcaHHON B MpaBUIbHBIM MHOTOYIOJBHUK CO CTOPOHOU 24 cm
OKpYXHOCTH paBeH 4V3 cu Haiimute paguyc ONHCAHHOM OKPYXHOCTH.
IOnuHa nyru okpyxHocTtu B 240° paBHa 24 cm. Haiinute:

a) paguyc OKPYXHOCTH; 0) IIOIIaAb COOTBETCTBYIOLIEro cektopa 240°;

B) IJIOLIAaAb COOTBETCTBYIOIIET0 cermeHTa 240°.




3anumameavnasa 3adaua

Wupb u Anp

Ha puc.5 nuzobpaxen kutaiickuit cumBon «MHb
1 SIHb», BBIpaXalOIIMi CYyLIECTBYIOIIKME B TTPUPOIE
MPOTHUBOIMOJIOXHOCTH.

a) MOKaxuTe, yto ruiomaau Mup u AHb paBHbI;

0) mocTpoiiTe mMpsAMYyl0, KoTopas pa30buBaeT
Kaxnayto u3 ¢uryp Uup u SIHb Ha yacTu, miowanu
KOTOPBIX PABHBI.

B) Haiaute mepumetpbl ¢uryp MHb u SAHb.

-
&

=\ Vicmopuueckue ymiods. BblumcieHne IIMHB OKPYXHOCTHM C AIpPEBHEHIINX
BpeMeH OblJIO aKTyaJbHON 3a1ayeit. MeTon, cOCTOSIBUIMI B MPUOIMXEHUU AJTMHbI
OKPYXHOCTH MEePUMETPOM BIMMCAHHOTO MPABUIBHOTO MHOTOYIOJIbHUKA, IHUPOKO
NpUMEHSIJICS Ha MpaKTUKe.

Marematuku LleHTpanbHOit A3uK 3aHUMANKCh 3aAaueil TTOCTPOSHUS MPaBUIbHBIX
MHOTOYTOJbHUKOB, BbIpaXEHUEM CTOPOHBI Yepe3 paauyc OKPYXKHOCTH, ONMMCAHHOM
0KO0JI0O MHOTOYrosbHMKa. AOy Paiixan bepynu B Tpakrare "Kanon Macbyna", pemas
3agavyy o0 ompeneeHUM CTOPOHBI MPAaBUJIBHOTO BIMCAHHOTO MHOTOYTOJbHUKA,
paccMaTpuBaeT METOJ HaXOXAEHMS CTOPOHBI MPAaBUJIbHOIO MIATUYTOJbHMKA, IIe-
CTUYTOJbHMKA, CEMUYTOJbHUKA, AECATUYroJbHUKA. B pesynbTare BbHIUMCIECHUI
OH HAaxXOJUT 3HauYeHue m ~ 3,14,

Brnanupycax u xamHonucHbIX ncTouHukax AIpeBHero Erunta u BaBunona mns
T IPUHUMAJIOCh 3HaUYeHUe 3. DTOro ObIJIO AOCTATOYHO ISl PELIeHMS 3aiay TOTO
BpeMeHU. [To3xe apeBHUE pUMISIHE MCTOab3oBanu 3HaueHue 3,12. HaiimeHHoe
ApxuMenoM 3HayeHMe yucia n, paBHoe 3,14, ObLIO BIOJHE YAOBACTBOPUTEIbHBIM
JUISL pellieHUus] TPUKIaaHbIX 3a1ay.

Bxuraiickoit maTematuke ans n~3,155 ... u 22/7, B unaniickoit "Sutva Sutra"
(«IpaBuio BepeBku») - 3,008 u 3,1416 ...u V10=3,162 ...

OnuH M3 BHgammuxcsd yuyeHbXx CaMapKaHACKON WIKOJAB Ynyroeka
Iuscunnun Jxammung anb-Komu B "Tpakrate o0 okpyxnHoctu" (1424
r.) MyTeM TOCJIeA0BaTEJbHOTO YABOEHMS YHMCIa CTOPOH NMPaBUIbHBIX
BIMUCAHHBIX U OMMCAaHHBIX MHOTOYTOJbHUKOB MPUXOAUT K MHOTOYTOJbHUKY
c 3.2% = 800 335 168 cropoHamMu M, Haliasg €ro mMepuMETp, BBHIYUCISAET
3HaueHue n = 3,1 415 826 535 897 932. Bro cocraBiasger 16 BepHBIX 3HAKOB.

Tpakrat anb-Koiwu octaBancs 10jaroe BpeMst Heu3BeCTHbBIM B EBporne. besbruelr
BaH Poymen B 1597 r., mpuMmeHuB MeTon ApXuMena K MHOTOYTOJbHUKY ¢ 23
CTOPOHAMM, HAaXOAMT g yucia n 17 3HAaKOB mocie 3amsaToil. [onnaHaen BaH
Leitnen (1540-1610) Borumcaun 35 3HakoB uucia n. B Hacrosee Bpems Ha DBM
HaliieHbl 00Jiee HECKOJIbKUX MUJIJIMOHOB 3HAKOB YKClA T.

JI1s1 TOBCeTHEBHBIX BBHIYMCIEHUI NOCTATOYHO MPUHUMATH 3,14, 119 Marematu-
YeCKMX BbluucaeHuin — 3,1416, nasg acTpOHOMUM ¥ KOCMOHaBTHKU — 3,1415826.
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METPUYECKUE COOTHOIINEHNA
B TPEYI'OJIbHUKE U KPYTE

B pesyabrare u3yueHus 3TOii IJ1aBbl Bbl IPHOOpeTETE CAEAYIONHE 3HAHUS
M MapKTHYECKHEe HABBIKH:

unanusa:
3namo ceolicmea nponopyUOHANbHBIX OMPE3K08;

3namo ceolicmea évicombl 8 NPAMOY20AbHOM MPEY2ONbHUKE, ONYUeHHOU
U3 GepUIUHbL NPAMO20 YeAd HA 2UNOMEHY3);

3namo ceolicmea ompe3K06 nepecexaruyuxcs xopo u 0mpe3K06 Cexyujux.

el

Illpakmuueckue nagviku:

N pewams 3a0auu Ha omHoweHUs OMPE3K08 U NPONOPUUOHAAbHBIE OMPE3KU;

V' pewamv 3a0a4u ¢ ucnoAb308aHUeM CEOLICME 6bICOMbL 8 NPAMOY20ALHOM
mpeyeonbHUKe, ONYUeHHOU U3 GePULUHbl NPAMO20 YeAd HA eUNOMEHY3Y;

V' pewams 3a0auu na npumenenue ceolicme ompe3kos nepeceKaUUXca xopo

U 0Mpe3K08 Cexyujux.



\HPOEKHI/I}I OTPE3KOB 1 NPOITIOPIIMOHAJIBHOCTD

& 5|

B Axmueuzupyouee ynpaxcnenue

1. Yro moHMMaeTCst MO OTHOLIEHUEM OTPE3KOB?
A 2. Kaxue oTpe3KM Ha3bIBAIOT NPOMOP-
IMOHAJbHBIMU?

m 3. Cohopmynupyiite Teopemy Paneca.

5
S

[TycTh Ha MIOCKOCTH 3aJaHBl MpsAMas
6) m u orpe3ok AB. OmyctuMm u3 Touek A u B
nepneHauKkynIsipel AA, u BB,, Ha mpsamyo m

B .
(puc. 1).0t1pe3oK A,B, Ha3bIBaeTCA npoexyueil
oTpe3ka AB Ha mpaMmylo m.
4 " [TocTpoenue mpoekiuu A, B, orpeska AB Ha
1
I_/ 'S NPSAMYIO M Ha3bIBACTCSI NPOCULUPOGAHUCM.
1
= IE Teopema. Ilycmo danvt ompesku, aexcausue
Ay, — TIpOeKIWs TOYKHU A, ? .
B, — npoexis ToTKH B Ha 00HOU NMPAMOU uAU HA NAPAAIEAbHBIX
bl
A,B, — mpoexims otpeska AB npamoix. Ux npoexyuu na Hexomopyio npamyro
Ha MPAMYIO m nponopuuUoOHalbHbL OAHHLIM OMPe3KaMm.
N\ J

a8 R C/ ‘

A, B, - npoexyus AB,
C\D, - npoexyus CD, AB, CD, EF,
E\F, - npoexyus EF E> AB~ CD ~— EF )
Ha npamywn m
(puc.2)

\. J \. J

Jlokaszamenvscmeo. a) eciau MpsIMble a U b
napaajneibHbl npsamoit m, to AB=A,B,,
CD=C,D,, EF=EF. flcHo, uTO paBeHcTBO (1)
OyZeT BBIIIOJHEHO.

6) Ecnu npsmbie a v b mepneHIUKYISIPHbBI
npsamoit m, to Touku A, u B, C,u D,, E, v F,
COBManyT. 3HAUYMUT, AJMHBI OTPEe3KOB A,B,
C,D,, E,F, obpatatcs B HyJb U paBeHCTBO (1)
OyZeT BBIIIOJHEHO.

B) Temepb paccMOTPUM OCTABLIMECSH CIYYaH.
, [Toctpoum mpsAMOYTroJibHBIE TPEYTrOJbHUKU
| F ABP, CDQ, EFR xax moka3aHo Ha puc. 2.
L ) Tax kak a||b o /ZBAP=/DCQ=/FER.




CnenoBaTeabHO, MPSIMOYTOJbHBIE TpeyroabHUKU ABP, CDQ u EFR nmonoOHBHI,
AB, _CD,_EF

OTKYJa CJIeyeT, 4To B CD = EF

Teopema doxasana.

Ef’ Jadaua. Otpesku AB u CD nexar Ha mapajienbHbIX MpsiMbix. Haiinure
npoexiuio orpeska CD Ha HEKOTOPYIO npsimyto m, eciu AB =12 cm, CD = 15 cm,
a npoexuusa AB Ha npsiMylo paBHa m = 8§ cMm.

Peuwenue. Ilyctp x - mpoexuust orpeska CD Ha npsimyio m. Torga mo goka3aHHOM
TeOopeMe, B COOTBETCTBUU C YCIOBUEM 3aJauM:

x _8 (3

15 12° ‘—J

N3 storo paBeHcTBa Haiimem x = 10.
Omeem: 10 cm.

B 3adauu u 3adanus

48.1.Y10 Takoe mpoeKUUs OTpe3kKa
Ha JaHHYIO MpsIMy10? H

48.2.]lokaxuTe, 4TO MPOEKIMUU Ha
HEKOTOPYIO TIPSMYIO OTPE3KOB, JIeKaIINX
Ha OJHOIM MpsAMOW MM MapasyelbHbIX
MPSIMBIX, TIPOMOPLMOHATbHBI 3aJaHHBIM ET
OTpe3KaMm.

48.3.Yron Mexny npsIMbIMU @ U b paBeH
45°, TlycTb Ha IPSIMOM a IEXUT OTPE30K
AB, nnuna xkotoporo 10 cm. Haiigure
NMpoeKIMI0 oTpe3ka AB Ha mpsaMmylo b.

48.4.KoHub orpe3ka AB ynaneHbl OT
npsmoii / Ha 9 cm u 14 cm. Haiinure
MpOoeKIMI0 oTpe3ka AB Ha mpsamylo /,
eciIu OTpe3oK AB He mepecekaeT 3Ty
npsamyto u AB = 13 cu. L )

48.5.Haiigure BHICOTY 3JaHMIl 11O JaHHBIM, YKa3aHHBIM Ha puc. 3 u 4.

48.6.HauepTuTte mpsMylo M He MapaljielbHBIN eil oTpe3oK. Haiigure mpoekiuio
0Tpe3Ka Ha 3Ty MPSIMYIO.

48.7.Ha KxoopauHaTHOM MI0CKOCTH daHbl Touku A(2;3) u B(3;-4). Haiinure aauHbl
NpoeKuUuil oTpe3ka AB Ha KOOpAMHATHBIE OCH.

48.8.13BecTHO, YTO yroa MeXAy NMpsIMBIMU @ U b paBeH o. Ha mpsamoit a aexur
oTpe3oK AB. Haiinute npoekuuio orpe3ka AB Ha mpsamylo b.

48.9* . Ilpoekuun otpe3koB AB u CD Ha mpsamyro [ paBHB Mexay coboii. Uto
MOXHO CKa3aTh O JJUHE O0Tpe3koB AB u CD? IlpuBenute NMpUMEpHI.

SA&E
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9 \ CBOWCTBA IPOIIOPIIMOHAJTBHBIX OTPE3KOB

,HOKEI}KGM Ba’XHOC CBOfICTBO, SIBIISIIOLIEECS] BAXXHBIM 00001LEHUEM TCOPEMBbI Qareca.

IE Teopema. Ilapaaneavnvie npamoie, nepecexarwujue 0be cmoponsl y2aa, omcexawm
Ha HUX NPONOPYUOHAAbHbIE OMPE3KU.

C? (4B _BB,_ BB
ZBAC, B,C\|| B,C,|| B,C; (puc.1) ][:> AC-cC o Cc ]

Jokasameascmeo. Tlposenem uepes Touku C, u C, npambie Ci4, u CA,,
napajnenbHbie psamoil AB. Torna, Bo-nepBbIX, £1=/2=/3 KaK COOTBETCTBYIOLINE
yrabl npu napanneidbHbiXx npsambix AB, C,A, n C,A, nm cexymein AC.

Bo-BTOphX, £4=/5=/6 KaK yIrJabl ¢ COOTBETCTBEHHO IapajeJbHBIMU

CTOpPOHAMMH.

~ CnegoBaTeabHO, IO Nmpu3HakKy YVY
noaoouss tpeyroibHUKoB AAB,C,coAC\A,C,

o ACA,C,. AB, CA Culs
Orcrona, AC,”C,C,” GG (1).
KpoMe 5T0oro, 4eThipeXyroJbHUKHU

B,C,AB, u B,C,A,B, napannenorpaMmbl,

TaK Kak

B,C\||B,C,||B,C; — mo ycioBuio;

AB||C,A,]|C,A, — 110 MOCTPOEHMUIO.

H03TOMy IIPOTUBOITOJOKHBIE CTOPOHBLI 3TUX IMapaJjl€IorpaMMOB paBHBI:
CA=BB uw CA=BB. (2

AB, _B.B, BB

AC,"CC,” GG, -

W3 paBencts (1) u (2) ciaemyer, 4TO

Teopema dokasaHa.

m Ilpakmuueckoe ynpaxcnenue. Jleaenue ompe3xa 6 0aHHOM OMHOWEHUU.

Paszgenute maHHBIA OTPE30K ¢ HAa YeTHIpE YacTH B OTHOLICHUW m:n:l:k. Jlns
3TOTO BHITIOJHUM MOOYEPENHO CIEAYIOIMe Iaru.

1-p1ii mar. HauepTuB nmpoM3BOJbHO BBHIOPAHHBIN YroJ, MOCIea0BaTEIbHO
OTJIOXKHUM Ha OfHON U3 ero cTopoH otpe3ku 04 = m, AB=n, BC=lu CD=k Tax,
KaK 3TO MO0KAa3aHO Ha puc.2.

2-oii mar. Ha BTOpOil cTOpOHE yriaa oTaoXuM oTpe3ok OD,, paBHbI a.

ISR




3-wit mar. CoenunuM touku D u D,.

4-piii mar. Yepes Touxku A, B, C mnposeiem
orpe3ku AA,, BB, u CC,, mapamnensusie DD,.

[To moka3aHHOIi TeopeMe, AaHHBI OTPE30K
a=0D, pasgenurca Toukamu A, B, C, u D,
B OTHOLICHUU m:n:l: k.

3aganne: OOOCHYIATE 3TO MOCTPOECHNE CAMOCTOSITENBHO.

ﬂ Ilpaxkmuueckoe 3adanue. Ilocmpoenue
wemeepmozo nponNOPUUOHA.NbHO20 OMpe3Ka.

Jlanbl oTpe3ku a, b u c¢. U3BecTHO, UTO OTpe3Ku
a Vv b mponopuMoHaIbHbl OTpe3KaM ¢ U d, TO €CTh
a:b=c:d. Iloctpoiite orpe3ok d (puc. 3).

1-biii mar. Ha oqHO# M3 CTOPOH MPOU3BOJIBHO
BBHIOPAHHOTO yria OTI0XUM oTpe3ku OA=a u AB=b
TakK, Kak MoKa3aHO Ha puc.3.

2-o0ii mar. Ha BTOpoil cTOpoHE OTJIOXUM
orpe3ok OC=c.

3-nit mar. Coeaunum touku A u C.

4-piii mar. Yepes Touky B mpoBeneM MNpsMyIo
BD, napannenbuyio AC.

3ananue: OOOCHYIiTe YTBEpXACHHUE: OTPE3OK | o ¢ .
CD sBnsieTcss KCKOMBIM OTPE3KOM d.

3adauu u 3adanus

49.1.1an oTpe3ok ¢ anuHoM 42 cm. Pa3beiiTe ero Ha 4acTW B OTHOUIEHUM: a) 5:2;
0) 3:4:7; B) 1:5:1:7.
49.2.Ha pucyHke Kaxnast U3 TOUeK A€JICHUS OTCEKAeT eAMHUUYHBIN oTpe3oK. Haiinute

oTHomeHus otpe3koB ABu CD, EFu MN, ACu DF, AN u CE, EN u BM.
A B C D E F M N

49.3.0Tpe3ku m, n npomnopuroHaibHbl oTpe3kaMm [ u k. IlocTpoiiTe 4eTBepTHIi
NPOTMOPLUMOHANBHBINM OTPE30K kK M HAWAUTE eTo AJUHY, eclu: a) m = 4 cm,

n=3cuunl=8cm;0) m=2cm,n=3cmul=7cnm.

49.4 . Hajinute Kaxaywo CTOPOHY YeTHIPEXYTOJbHMKA, €CIM €ro MepuMeTp paBeH
54 ¢cm ¥ CTOPOHBI OTHOCATCA Kak 3:4:5:6.

49.5.BennunHBl YIJI0B YeTHIPEXYTOJbHUKA OTHOCATCA KakK 3:4:5:6. Haitnute ero
MEHBIIUN yTOJ.

49.6.3agannl oTpes3ku pauHamu 4,5 u 6. IToctpoiite oTpe3ok miuHoi 4,8.

49.7*. OgHa M3 CTOPOH YETHIPEXYToJbHUKA ¢ mepumeTpoM 60 cm paBHa 15 cu,
OCTaJIbHbIE CTOPOHBI OTHOCATCS Kak 2:3:4. Haiinute ero 0O0JbIIYIO CTOPOHY.

AL




ITPOITOPIIMOHANBHBIE OTPE3KHA
\ B ITPAMOYI'OJIbHOM TPEYT'OJbHUKE

o v
m BbicoTa mpsAMOyroJibHOro TpeyroJbHHKa, MPOBeeHHAS W3 BePIIHHbI
NpAMOTO yrja, JeJHT ero Ha JBa TPeyroJbHHKA, MOJOOHBIX JAHHOMY.

AABC, 2C=90°, E>
i CD— evicoma (puc. 1) ] | AABC coAACD, AABC c>ACBD ]

(ij ) Jokazameavcmeo. Tpeyronbuuku ABC u ACD —
C NpsSIMOYTOJIbHBIE, a YIoJd A — MXx o01Mil yroa. 3Ha-
yut, AABC co AACD. AHanoruyHo, TpeyroJbHUKHU
ABC nu CBD — npsMmoyrojbHble, a yroili B — ux
oomuit yrona. 3uauut, AABC «> ACBD. CBoiicTBO

1 > >~ J0Ka3aHo.
Otpesku AC u BD Ha3bIBalOTCSA MPOEKUUAMMU
L ) xatetoB AC u BC Ha TUIIOTEHY3Y.

Onpedeaenue. Ecnu 1151 0OTpe3KOB a, b ¥ ¢ BHINOJIHEHO a:b = b:c, TO 0TPe30K

b Ha3bIBACTCS cpedHuM NPONOPULOHAALHbLM 0Mpe3Kkom OTPE3KOB a U C.
YcnoBue cpenHel mponopuMoOHaIbHOCTY MOXHO 3aMucaTh B BUAE b*=ac unu
b="ac. TTo [OKa3aHHOMY BBILLIE CBOHCTBY, MOXHO JIETKO JOKA3aTh CIICAYIOLIAE TCOPEMBI:

lE Teopema 1. BpicoTa mpsAMOYroJibHOTO TPeYroJbHUKA, ONYMEHHAS U3 BePIIHHBI
NpSAMOro yrjia, ABjseTcs CpPeJAHHM NPONMOPHHOHAJbHBIM MPOEKIHiA KAaTeTOB Ha

THIOTEHY3Y.
JleiicTBUTEIbHO, COrNacHO AoKazaHHOMY cBOicTBY AACD co ACBD.

AD _CD
D7D = CD*=AD-BD = CD=~AD-BD.

lE Teopema 2. Kater nmpsAMOYroibHOTO TPEYroJbHHKA SBJAsETCSA CPeJHHM NPONOP-
IIHOHAJIbHBIM THNOTEHY3bl H MPOEKIMH 3TOr0 KaTeTa Ha rumorenysy (puc. 1).
JleiicTBUTEIbHO, COTrNIAaCHO H0Ka3aHHOMY cBOMCTBY AABC co AACD.

Otcloma cienyer, 4To % = % = AC*=AB-AD = AC=NAB - AD.

OTcroga cienyer, 4ToO

To4yHO TakxXe MOXHO A0Ka3aTb, 4YTO BC=BD 4B .

n/' Jadava. B npsiMOyronbHOM TpeyroabHuke ¢ KatetaMu 15 cm u 20 ¢y HaliguTe
MPOEKIMI0 MEHbIIETo0 KaTeTa Ha TUIOTEHY3Y.

AABC, /C=90°, CD — gwcoma, AC=15 cm, |:|'> C AD=?
BC=20 e (puc. 1) _




Pewenue. 1) Ilo Teopeme Ilucdaropa HaiimeM TUMOTEHY3Y TpeyroJbHHUKA:
AB*=AC*+BC?=152+202=625, 1.e.AB=25 cn.

2) Ilo BTOpPOI Teopeme HaiimeM oTpe3okK AD:

1. _AC_15 _ |
AC*=AB-AD = AD B 25 9 (cm). Omeem: 9 cm.

N
N3 Teopembl 2 Kak clieCTBUE BhITEKaeT A0Ka3aTeabcTBo TeopeMbl Iludaropa,
npuseaenHoe camuM Iludaropom (puc. 1). CornacHo teopeme 2,

AC*=AD.AB = AC?+BC>=AD-AB+BD-AB=AB-(AD+BD)=AB-AB=AB>
BC?=BD-AB ' ' '("‘7&—‘0) ' '

Takum obpazom, AC?+BC2=AB>.

3adauu u 3adanus (_zj ~

50.1.[Joxaxure, uto (puc. 2):
a) AACD co ACBD > AABC; b
6) b>=b,c, a*=a,c; B) h'=a,b.. b
50.2.B npsaMOyroibHOM TpeyroJbHUKE BbICOTA, | A
OMYLICHHAs! HA TUTIOTeHY3Y, AEJUT FUIOTEHY3y Ha
OTpe3Ku MIMHOM 9 cm u 16 cm. Haiiogure cTOpOHBI
NPSMOYTOJbHOTO TPEeYroJbHUKA. 3}
50.3.B npgaMoOyroibHOM TpPeyrojJbHUKE TUIOTEHY3a
paBHa 15 cm, a omuH u3 xatetoB 9 cm. Haiinure
MPOEKIMI0 BTOPOTO KaTeTa Ha TUIIOTEHY3Y. 3
50.4.11o naHHBIM Ha puc. 3 HAWAUTE CTOPOHBI
TpeyroiapHuka ABC. y = v
50.5%.B npsIMOYTrOJbHOM TPEYrOJbHUKE KATEThl OT-
HocsATcA Kak 4:5. Haiigure oTHOLIEHME POEKILIMIA A
KaTeTOB Ha TUIOTEHY3Y.
50.6*.ITycTb B IpSIMOYTOJbHOM TPEYTOJbHUKE KATEThI 7 23
oTHOCcATCS Kak 3:2. OmHa M3 MpPOEKIUNA KaTeTOB
Ha TUIOTeHY3y OoJblue Apyroii Ha 6 cu. Haiinure ¢ »
MJI01aaAb TPEYToJbHMKA.
50.7.Haitgaute naomajnb NPSIMOYIOJbBHOTO
TPEeYroJbHUKa, Yy KOTOPOTO NMpPOEKIMM KaTeTOB
Ha TUIOTEHY3Yy paBHHBl 2 cm U 18 cm. 4.8
50.8*.B tpeyronbuuke ABC, £C=90°, CD — BnicOTa,
CE — ouccektpuca, a AF: EB=2:3. Haiinute L
orHomeHnus a) AC:BC; 6) S,.,:S,. B) AD:BD.

"7 BCE’




ITOCTPOEHUE CPEIHETO IMPOITOPLHNOHAIBHOTO
BYX 3AIAHHBIX OTPE3KOB

iﬂ N\

\ a /

"%

b

A\ J

51.1.

3adawu u 3adanusn

Mbl Bupenu, 4YTO €CJAU B MPSIMOYTOJbHOM
TPeyrojbHUKE BBICOTA, MPOBEAEHHAS M3 BEPLIMHBI
NpsIMOTO yrja, AeJMT TUIOTEHY3y Ha OTPe3KHu a U b,
TO 3Ta BbIcOTa paBHa Vab (puc. 1).

3HauuT, O pelIeHUs 3aJaud O MOCTPOECHUHU
CpeIHero MponopluoOHaIbHOIO ABYX OTPE3KOB a U b
JTOCTaTOYHO TOCTPOUTH MPSIMOYTOJNbHBIM TPEYTOJIbHUK:

1) nvHa rMIOTEHY3bl KOTOPOTO paBHA a+b (puc. 2);

2) BBICOTa KOTOPOTrO, OMYyLIEHHAasl M3 BEPLIMHBI
MPSIMOTO yIja Ha TMIOTEeHY3Y, AEIUT TUIOTEHY3y Ha
qacTu a u b.

Bocnosbayemcst st 3T0r0 T€M, U4TO LEHTP OKPYKHOCTH,
OMKMCAHHON BOKPYT MPSIMOYTOJBHOTO TPEYTOJbHHUKA,
COBIAJaeT C CepPeUHOI TUIIOTeHY3Hl (puc. 3).

ITocmpoenue:

1) [MocTpouM mpsIMy10 U OTMETUM Ha Hell TOUKHU
A, Bu Ctak, uto6bl 061710 AB = au BC = b (puc. 3).

2) Haiinem cepenuny O otpeska AC U OCTpOUM
MOJIYOKPYXHOCTb ¢ LIEHTPOM B Touke O ¥ I1MaMEeTpPOM
AC (puc. 3).

3) IlpoBenem uepe3 TOUKY B mpsiMylo, HepIeH-
nukyasapHyto npsamoit AC (puc. 4).I1ycts 3Ta npsmas
nepecekaeT MOJYOKpPYXHOcTh B Touke D. Torga
TpeyronbHuK ADC — mpsAMOYToabHblii U BD =Vab —
HUCKOMBII OTPE30K.

Ilocmpoenue 3axonueno.

[Tpu mocTpoeHUM CpeaHETO MPONOPLUUOHATHHOTO
0Tpe3Ka MOXHO HMCIOJb30BaTh MU TO, YTO KaTeT
SBASETCS CPEAHMM MPOMOPLUUOHATBHBIM MEXAY
TUMOTEHY30M M TpOeKIMel 3TOro KateTa Ha
TUNoTeHy3y (puc. 5).

JlaHbl OTpe3KH ¢ AinHaMu a u b. [TocTpoiite oTpe3ok mimHoi Vab.

51.2. [lanbl oTpe3ku ¢ anuHamu a u b. Hcnonbsys teopemy Iludaropa,
MOCTPONTE OTPE3KM C HIMHAMU: a) Va*+ b2 6) Val— b2

51.3.
r) V6; 1) VI8; e) V30.

Jlan otpe3ok miutsl 1. [TocTpoiite oTpesku ¢ amuHamu a) V2; 6) V3; B) \3;

51.4. TIlo maHHBIM Ha puc.6 HaiiaMTe TIOIIAaAbL TpeyroibHuka ABC.




51.5. W3 toukm C OKpPYXHOCTH Ha IMaAMETp
AB onywen nepnenaukynsp CD. Haiigute
miowanb Kpyra, ecaiu CD=12 cm, AD =24 cm.

51.6. Haiiaute miowanb TpeyroabHuka ABC, us
3amauum S1.5.

51.7. B npsmoyrojibHOM TpeyrojbHHUKe OUCCEK-
Tpuca MPSIMOTO yrjia AEJUT TUIOTEHY3y Ha
yacTu B oTHoweHuu 5:3.HaiiguTe oTHOLIEHUE

g N\
5] ¢
a)
4
2
A D °B
C
OTPE3KOB, Ha KOTOPbIE IEJIUT TUIIOTEHY3Y BbI- | 0)
COTa, OMYIIEHHAs U3 BEPUIMHBI MPSIMOTO yIJa.
51.8. BoxpyxHocTb ¢ paguycoMm 8 cm BIHMCaH 6
NPSIMOYTOJbHBIM TpeyroabHUkK ¢ yriaom 30°.
A D 12 B
4,5 B
8) D
8
C
A
S

BHe TpeyrosbHMKa HaXOASTCSl TPU CETMEHTa
Kpyra. Haiigute miomanm 3TUX CETMEHTOB.
51.9*. Ha puc.7 AD = a, DB=b, 3Hayur,

oC= aJZr—b (O— UEeHTp OKpPYXHOCTH).

Bocmonb30BaBmKMCh JAaHHBIMU PUCYHKA,

+
JOKaXNUTe HEPaBEHCTBO az_b >Vab.

Sanumameavnole 3ada4u

1. Iuametrp AB OKpPYXHOCTU pasjielieH p \
Ha 4YeThipe paBHBIE YaCTH M MOCTPOEHBH | / C
MOJYOKPYXHOCTU C KOHLAMHM B 3TUX TOYKax,
Kak mokaszaHo Ha puc 8. Haiinute miomanu
3aKpallleHHbIX Ha pUCYHKe uryp, eciu AB=d.
2. Otpesku ABu CD na puc.9 paBubl. Touka Y O 3
O — cepenuna otpeska AD. Otpesku AB,CD,AD\_4 ¢ D O b B |

u BC — nuameTpsl moaykpyros. JlokaxuTe, 4TO TJIOIIAAb OTPAHUYEHHON STUMMU
noJykpyramu GUrypbl paBHa IJolnaaud Kpyra auamerpa PH. 3pech otpe3ok PH
nepreHauKyasipeH oTpe3ky AD B Touke O.

@ N\
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@\ ITPOITIOPIIUOHAIBHBIE OTPE3KHN B KPYTE

IE Teopema 1. Ecam xopast AB w CD oxpyxkHocTH nepecekaiorcd B Touke O, TO
nmeeT MecTo pasencTtBo AO-OB=CO0-0D.

Jlokazamenvcmeo. Ilyctb xopasl AB u CD
pacmojoXeHbl Tak, Kak MOKa3aHO Ha puC.
1. CoenuHuM uXx KOHUH xopaamu AD u BC.
/ZBAD=/BCD, tak Xak OHM ONUpPAIOTCS Ha
OIHY U Ty Xe ayry. fdcnHo, uro u LZAOD=,/BOC.
Torpa mo npusHaky YY nmoao0usi, TpeyroJbHUKKI

AOD n COB nogo6Hbl. U3 mponopuoHaJIbHOCTH

OD _ AO
CXOOCTBCHHBIX CTOPOH: O_B_C_O nin

AO-OB=CO-0D. Teopema dokaszana.

IE Teopema 2. IlycTbp M3 TOYKM P M3 BHEmHeH 4aCTH OKPYXKHOCTH, MPOBEJEHA
kKacateibHass PA (A — ToYyka KacaHud) M npsAMas, nepeceKalmas OKPYXHOCTb
B Toukax B u C, torna PA’> =PB.PC.

2)

C

~N

&

A

P

J

Jlokazamenvcmeo. PacCMOTPUM TPeyronbHUKK
ABP u CPA (puc. 2).Torna,

ADB
£C=—%" =/BAP u /P — nx obwwuii yron.

3Hauut, TpeyroibHuku ABP u CPA mopoOHBI
PA _PB

no npusHaky YV nomobus. OTciona, =—
P Y A 8 PC PA

unun PA*=PB.PC.

Teopema dokasana.

E/’ Jadaua. Touku A, B, Cu D pa3buBaioT okpyxHocTb Ha ayru AB, BC, CD u AD.
Hoxaxute, yto ecau ayuu AB u DC nepecekawotcst B Touke O, To 0OA-OB=0C.

3)

~N

Pewenue. Haueptum uveprex (puc. 3),
COOTBETCTBYIOIMI YCIOBMIO 3alaud M MPOBEAEM
3 Touku O kacatenbHylo OF K OKPYXHOCTH.
Torma mo Teopeme 2:

OB-0OA=0E*

e OD—Op }: 04-0B=0C-OD.




3adauu u 3adanus

52.1.11o naHHBIM Ha puc.4 HAWAUTE HEU3BECTHHIN
OTpE30K X.

52.2.13 Touku A K OKPYXHOCTU TMPOBEIEHBHI
KacateibHass AB (B — Touyka KacaHus) u
cekylias, nepecekamolias OKpy>KHOCTb B TOUKaXx
Cu D. Haiigure:

a) otpe3ok AD,eciu AB=4 cmu, AC=2 cu;
0) orpesok AC,ecnu AB=5 cu, AD =10 cu;
B) oTpe3ok AB,ecnu AC =3 cm, AD =2,7 cm.

52.3.BoxpyXHOCTb BIIMCaH YeThipexyroibHuk ABCD.

Jlyun ABwn DC nepecekatorcs B Touke O. Haiinure:
a) otpe3ok OC,ecau AO=10 om, BO=6 om,
DO =15 om;
0) otpesok OC,ecnu CD =10 dm, OD =8 om,
AB=4 om.

52.4.InameTp AB OKpYKHOCTU ¥ MEPIEHANKYISIpHAs

emy xopaa CD mepecekawTcs B Touke F.
Haitnure xopny CD, ecnu AE=2 ¢cm, EB=8 cn.
52.5.01pe3ku AB u CD nepecekatorcs B Touke O.

Hokaxute, yto Touku A, B, C u D nexar Ha
ofHOI okpyxHocTH, eciu AO-OB=BO-0D.

52.6.B xpyre paguyca 13 dm B3gTa Touka P,
HaxoAsLIasACs OT LIEHTpa Kpyra Ha pacCTOSHUU
5 dm. Yepes Touky P mpoBemeHa xopra AB
anvHou 25 dm. Haiinute otpesku AP u PB.

52.7.loxaxure, uto Ha puc.3 A0-OB=C0-0D,
UCIOJb3YS TO, YTO TpeyroabHuku AOD u BOC
MOJ00HBI.

52.8*.[1o maHHBIM Ha puC. 5 TOKaXHTe, UYTO
AO-OB=CO0O-0D.

52.9%.JIBe OKPYXHOCTU KacawTcs APYT Apyra
B Touke C. Ilpsmasi AB xacaeTcsi mepBoit
OKPYXHOCTH B TOUKE A, a BTOPOl OKPYXHOCTHU
B Touke B. Jlokaxute, uto ZACB=90°.




@ ITPAKTUYECKHUE YIIPAXKHEHUA U ITPUJTOXKEHUA

Ha nmpenpinyiieM ypoke ObLIM J0Ka3aHbl CBOMCTBA CEKYIIUX U XOPJ OKPYKHOCTH.
Tenepb MO3HAKOMMMCSI ¢ HEKOTOPBIMUM YaCTHBIMU CIYYasIMHU.

E Jadaua 1. TlycTh Touka P J€XUT BO BHYTPEHHEH
00JacTV OKPYXHOCTU paauyca R Ha pacCTOSHUU p
oT ee HneHTpa.Toraa aas Mpou3BOJbHON XOpabl AB,
MPOXOAsLIeH yepe3 TOUKy P, UMeeT MeCTO paBEHCTBO

AP-PB=R—p (1)

Pewenue. TlpoBeneM depe3 Touky P nuametp CD.
Torna PC =R — p, PD =R + p (puc. 1).Ilo Teopeme
0 MepeceKalluXcs Xopaax,

AP-PB =CP-PD =(R—p)(R+p)=R*—p>.

PasencTtBo (1) mokasaHo.

E’ 3adaua 2. Ha paccrosuum 4 c¢cm ot neHTpa O OKPYXHOCTU C paguycoM 6 cm
oTmeueHa Touka P. Yepe3 Touky P mpoBenaeHa xopaa AB. Haiigute orpesok PB,
eciu AP =2 cnm.
Pewenue. Tlo ycnoBuio 3agaun R=6 cm, d=4 cm, AP=2 cm. B Takom ciyuae
u3 paBeHcTBa (1) cmenyet, uto 2-PB=62—42=36—16=20. Orciona, PB =10 cn.
Omeem: PB =10 cm.

n/' Jadaua 3. TlycTh Touka P NeXUT BO BHEIIHEH
00J1aCTH OKPYXXHOCTU paguyca R Ha pacCTOSHUU p

oT ee LeHTpa. Torma Ajis1 MPOM3BOJbHOM CEeKYLIEH,
npoxonsueir yepe3 Touyky P M mepecekawuiei
OKPYXXHOCTb B TOUKax A U B MMeeT MeCTO paBeHCTBO

PA-PB=p?—R> (2)

Pewenue. Ilyctb cexywias PO, npoxonguiasi yepe3 1HeHTp O, mepecekaer
oKpyxHoCTb B Toukax C u D (puc. 2). Torga no ycnosuio PC=p—R, PD=p+R. Ilo
TeopeMe O CEeKYIIMX, MUCXOMALINX U3 TOUKH, BHELIHEH 110 OTHOIIEHUIO K OKPYXHOCTH,

PA-PB=PC-PD=(p—R)(p+R)=p>—R"

Takum ob6pa3om, paBeHCTBO (2) m0OKa3aHO.




ES’a@aua 4. Tlpsimas, mpoxopdiuas yepe3 TOYKY
P, pacnonoxeHHyto B 13 cm OT LIeHTpa OKPYKHOCTHU
C paguycoM 7 cm, TepeceKkaeT OKPYKHOCTb B TOUKAX
A n B. Haiipute xopay AB, ecniu PA=10 cm.
Pewenue. ITo ycnosuto R=7 c¢cm, p =13 cm. Torna
no gopmyne (2)
PA-PB=p?>—R?*=132—-72=169—-49=120.
Orcropa, PB= 1]%(1) = %)=12 (cm).3HauuT,
AB=PB—PA=12—-10=2 (cm). Omeem: 2 cnm.

3adavwu u 3adanus

53.1.Ha pacctosiHuu 3 c¢m OT LIEHTpa OKPYXHOCTHU
pazuyca 5 cm orMedeHa Touka P. Xopaa AB
MPOXOAUT yepe3 Touky P. Haiinute nimHy Xopabl
AB, eciu PA=2 cm.

53.2.Ha pacctossHuu 7 m OT LIEHTpa OKPYXHOCTHU
paguyca 5 m oTrmeueHa Touka P. IIpamasg,
npoxonasmias yepe3 TOUKy P, mepecekaeT
OKPYXHOCTb B Toukax A u B. Haiinute anuny
xopabsl AB, ecnu PA =4 m.

53.3.110 gaHHBIM pucC. 3 HalAUTE OTPE30K,
0003HaYeHHBII yepe3 X (O — LEHTP OKPYXHOCTH).

53.4.Tlo naHHBIM Ha puc.4 pemuTte 3aaauy. BHei,
a) PC=50m, OD=T7 om, AB=2 om, PA=?
0) PA=50dm, AB=4 om, PC=3 om, OD=?

53.5.Xopast AB =7 cum u CD =5 cm nepecexarTcs
B Touke P. Haiinute, B KaKOM OTHOLIEHUU TOYKA
P nenut xopny AB, ecim CP:PD=2:3.

53.6.13 Touku C OKpyXHOCTM Ha ee aumameTrp AB
onyiueH nepneHaukyaap CD. Haiigute oTpe3ok
CD, ecnu AD=2 cm, DB=18 cm.

53.7*.Inaronanu uyetnipexyroibHuka ABCD,
BINMCAHHOTO B OKPYXHOCTb, IepeceKaroTcs
B Touke K. Haiinute otpe3ok AD, eciu AB=2,
BC=1, CD=3u CK:KA=1:2.

53.8%.B uernipexyronbHuke ABCD, BnucaHHOM
B OKpYyXHocTb, AB:DC=1:2 u BD:AC=2:3.
Haiinute orHomenue DA:BC.

Do
?




@\ ITPOBEPBTE CBOU 3HAHUA

I. TecTn

1. VkaxuTte HeBepHOE yTBEPXIeHME, OTHOCSILEECS K BHICOTE MPSIMOYTOJbHOTO
TPEYToJbHUKA, OMYIIEHHON HAa TUIIOTEHY3Y:
A) MeHblle KaTeTOB;
B) PasbuBaer TpeyroJbHMK Ha IBAa MOJOOHBIX TPEYTOJbHUKA;
C) CpenHee mpomopluMOHaIbHOE MPOEKIUI KATETOB HA TUIIOTEHY3Y;
D) PaBHa mosioBUHE TUMOTEHY3HI.
2. Xopabl AB u CD nepecekatoTcs B Touke O. Haiinute HeBepHOE yTBEpXKIEHUE:
A) #DAB=2/DCB; B) AAOD v ACOB nono0OHbI;
C) A0-0B=C0-0D; D) 40 =CO0.
3. Haiinure BepHOE yTBEpXICHHUE:
A) Ilpoekuuu paBHBIX OTPE3KOB PABHBI;
B) Ilpoekuus Gosbuiero orpeska 0osblie;
C) Ilpoekuuu paBHBIX OTPE3KOB Ha MPSIMON PaBHBI;
D) /InuHa npoeKuuu paBHA IJIMHE MPOCLUUPYEMOTO OTPE3Ka.
4. B npsmMoyroibHOM TpeyrojbHMKE BbHICOTA, OMYyIIEHHAs HAa TMIIOTEHY3Y, AEJIUT
€ro Ha JBa TPEYTOJbHUKA. DTU TPEYTOJIbHUKH ...

A) paBHBI; B) paBHOBenuku; C) momoOHbl; D) paBHOOEApEHHBIE.
5. CpenHee nponopurOHaIbHOE OTPE3KOB @ U b paBHO:
A) a+b; B)ab; C)%b . D) a:b.

6. YernipexyronbHuk ABCD BmucaH B OKPYyXHOCTb ¢ LeHTpoM O. Haiigute
HEBEPHOE yTBEpPXKICHUE:
A) AAOB > ACOD; B) ZA+2C=/B+/D;
C) A0-0OB =CO0-0D; D) AB-CD =BC-AD.

II. 3anaun.

1. KateTsl npssMOYrobHOIO TpeyrojJbHUKA OTHOCSATCS Kak 3:4. [MmoTeHy3a 3TOro
TpeyroibHuka paBHa 50 cm. Kakumu OyayT IJIUMHBI OTPE3KOB TMIOTEHY3bl, Ha
KOTOphIe e¢ pa30MBaeT BbICOTA, OMYILIEHHAs M3 BEPUIMHBI MpsAMOTo yria?

2. Xopasl AB u CD mepecekaroTcd B Touke FE. Haiinute ED, ecnu AE=5 cm,
BE=2 cun EC=2,5 cnm.

3. Touka K nexut Ha pacctossHMM 10 m OT LIEHTpa OKPYXHOCTU pagumyca 6 m.
N3 Touku K K OKpYXHOCTH MpoBeAeHa KacaTeabHas. Haligure paccTosiHue ot
TOYKHU KacaHusd P mo touku K.

4. B tpeyronbHuke ABC 2C=90°, a CD - BbicoTa, paBHasi 4,8 dm. Haiinute
cTopoHy AB, eciu AD=3,6 on.

5. Xopnwl ABu CD nepecexarotcs B Touke O.Haiinute otpe3ok 0D, ecniu AO=6,
OB=4u CO=3.




9.

Ha okpyxHoctu o603HaueHsl Touku A, B, C, D. Jlyuu BA u CD nepecekaworcs
B Touke 0. Haiinurte xopay DC, eciu OA=5, AB=4, 0D=6.

Ha npsmoii, kacatomeiicst oKpy>KHOCTU B Touke B, BbiOpaHa Touka A. Haiinute
paguyc OKpyXHoCTH, eciu AB = 12 u KpaTuyaiilliee pacCTOsSHUE OT TOUYKU A
10 OKPYXHOCTH paBHO 8.

[Mepnenaukynsap CD, onyueHHbI U3 TOYKM C OKPYXKHOCTU Ha nuametp AB,
JEJUT ero Ha oTpe3ku anuHoi 4 u 9. Haitnute otpesok CD.
BripssMoyroabHOM TpeyroJbHUKE BBHICOTA, ONMYILIEHHAs HAa TUIIOTEHY3Y, HEIUT
€e Ha OTpe3Ku, paBHble 3 dm U 12 dm. Haiinure mioinanb TpeyrojbHUKa.

10. Ha xopne AB oxpyxHocTu ¢ meHTpoM O U paguycoM 5 cu oTMedeHa Touka D.

Haitnure OD, ecnu AD=2 c¢cm, DB=4,5 cnm.

11. Cekymiast OKpyXHOCTH C IIeHTpOM B Touke O W paamycoM 5 u TepecekaeT ee

B Toukax A u B. Ha cekyueil otMeueHa Touka P. Haiigure pacctosHue OP,
ecniu PA=5m, AB=2.8 m.

12.1aHbl yeThipe HmapajjieibHble NMpsIMble, ITepeceKaloliue CTOPOHHI yrjia B

Toukax A u A, Bu B, Cu C,. Haiinure orpe3ok A4 B, ecnim AB=8, CD=12
n ClDlzg.

13. BniucanHas oKpyXHOCTb KacaeTcsl CTOpOH yria. HaiinuTe BenuuunHy yria, eciu

paccTOsIHUE OT €T0 BEPIUMHBI 10 OKPYXHOCTU PaBHO paguycy.

14. U3 xonnos nuamerpa ABpoBeneHa K OKpyxxHOCTH KacatenbHas BCu cexymas AC,

KoTopasi iepeceKaeTcs ¢ oKpykHocTbio BTouke D. Haiinute yron CBD, eciu AD =DC.

15.KarteTsl mpsAMOYroJbHOTO TpPeyroJbHMKA OTHOCATCS Kak 2:3. Bwicora,

ONyLIeHHass Ha TMIIOTeHY3y, pa30MBaeT €ro Ha ABa TpeyrojbHuka. Haiipure
OTHOILIEHUE UX MJIOLALE.

I11. IIposepnTe ceds (oOpa3enm KOHTPOJIbHOH PadOTHI)

1. KacartenbHas mpoBeJeHa K OKPYXHOCTUM M3 HEKOTOPOH TOYKM BHE ee.
Kpatuaiiniee paccTosiHue OT 3TOM TOYKM OO OKPYXKHOCTH paBHO 2 cM, a 10
TOYKHM KacaHus — 6 cm. Haiigure paamyc OKpyXHOCTH.

2. Haiiaurte pagMyc OKpPYXHOCTH, BIMCAHHON B MPSIMOYTOJbHBIA TPEYroJbHUK
AABC, ecmu AD=9 am, DC=16 im (puc. 1)

e N\

3. U3 ToukM mpoBedeHBbl ABE HAKJIOHHBIE Ha ij B
npsmyto. Hailaure 1IvMHBI HAKJIOHHBIX, €CIU
UX IJUHB OTHOCATCS KakK 1:2, a IJIWHBI UX
npoexuuit paBHel 1 m u 7 m.

4.* (JonmonHutenbHasa 3apavya). HaHH A4 D e
orpe3ok PQ u otpe3ok ET, Gonbluuii ero.

[Moctpoiite yeThipexyronbHuk ABCD Takoi, \. J

P ade |




yro AB=BC=PQ; BD=ET u umeer Mecto paBeHcTBO AO-OC=B0-0D,
rae O — Touka mepeceyeHus] TMaroHaleil YeThIpeXyroJbHUKa.

g Janumameavnas 3adaqa > N
TpeyronbHUK Ha puc. 2.a, pa30dUIu Ha YeThIpe J
YacTH U CHOBA €ro coOpaju, Kak MOKa3aHo Ha a)

puc. 2.6. OTKyzna nmosgBuJjcsg JUIIHUNA KBagpaTUK?
/
I'peueckuii kpecm 6)
Ota ¢durypa, yxe usBecTHas 3a 500 ner /

o0 H. 9., I/I306pa)Ka.T[aCb Ha xjebe KaK CHMBOJ

KU3HMU.

Haueprute 9Ty GUrypy Ha KapTOHE U Pa3pexbTe
Ha yacTu Tak, Kak MOKa3aHO Ha pI/ICYHKC.EJ
Y6eaurech, 4TO M3 MOJYYEHHBIX YacCTed MOXHO
COCTaBUTb KBajapart.
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‘I ““ {
-




@\ WNTOTOBASI KOHTPOJILHAS PABOTA

\ I. OOpa3en KOHTPOJIbHOH PadOTHI

1. B nmapannenorpamme ABCD /A=45°, AD=4.
W3 BepiminHbl B Ha TPOLOJKEHUM CTOPOHBI AB
napajjieiorpaMMa OTJIOXeH OTpe3ok BP Tak,

yt0 ZPDA=90°.OTpe3ku BC u PD nepeceka-

1orcs B Touke T, npu atom PT:TD=3:1.

a) pokaxurte, 4yto ABPT co ACDT, naiigute
OTHOILUEHME TIOLIAAeH STUX TPEYTOJIbHUKOB;

0) HaiauTe muowanb napamienorpamma ABCD;

B) HaiiiuTe AJIMHY OTpe3Ka, COEIMHSIIOLIEro

cepenuHbl oTpe3koB AB u TD. -
r) Bblpasute BEKTOp AB yepe3 BekTOophl CA

u TB.

1) Haitnute cuHyc yria CAD.

(Honoanumenvnas 3adaua) Ha puc.1 BCLAC, MH1BC, 2MC=BC, MH=0,5AC.
Jlokaxure, uto AB||CH.

I1. IIpumepHbie TECTHI AJS UTOrOBOH KOHTPOJIbHOH PadOTHI

[TycTh BbICOTA, OMYyLIEHHAs M3 BEPIIMHBI IMPAMOTO yrjia, HEJIUT TMIOTEHY3Y
Ha oTpe3ku 6 cm u 54 cm.Haiigure miomiagb 3TOr0 TPEyrojabHUKA:
A) 648 cm?; B) 324 cm? C) 1080 cm?; D) 540 cm?

OnHa M3 ceKylMX, MpoBedeHHbIX U3 Touku C, MmepecekaeT OKPYXHOCThb B
Toukax A u B, Bropass — B Toukax D u FE. Haiinute nnuny orpeska DE, eciau
CA=18 ¢cm, CB=8 cm, CD=8 cum:
A) 17 cu; B) 1 cu; C) 9 cu; D) IlpaBuiabHBINA OTBET

He MPUBEIEH.
Haiinute yron Mexnay AMaroHaasMu 4eThbipexyroabHuka ABCD, eciu A(—5;2V3),
B(—4;2), C(=2;V3), D(0;2):
A) 30°; B) 60°; C) 90°%; D) IlpaBuibHbIii OTBET HE MPUBEACH.
Haiinute ctopoHsl mapanienorpaMma, €Cjiuv €ro aAMaroHanu paBHbl 10 cm u
8V2 cm 1 yron Mexay HuMu 45°

A) V17 cm u \N97 cu; B) 5cmu 6 cu;
C) V34 cu u V63 cu; D) IlpaBuiabHbBIA OTBET HE MpPUBEACH.

HaiinuTe miomans MpaBUIbHOTO IIECTUYTONBHUKA, BIMCAHHOTO B OKPYXHOCTh
paguyca 8 cm:
A)48Y3 ex?; B) 192V3 em?;  C) 96V2; D) [paBuiIbHBII OTBET He MPHBEJICH.

Haiinute pagnyc KpyroBoro cekropa ¢ LEHTpaJbHBIM yriaoM 140° 1 miomaabio

31,57 em?:




7.

A) 9 cm; B) 18 cu; C) 9rn cm; D) IlpaBunbHblil OTBET HEe MPUBEAEH.
BTpeyroapHuke ¢ ocHoBaHWEM |5 cm MpoBedeH OTPE30K, MapajebHblii

ocHoBaHMI0. Haiinure anuMHy oTpeska, €Ciu MIOLIaAb MOJYYEHHON MPU 3TOM

3
Tpall€luun COCTABIACT Z —YyI0 YaCTb OT Ijomaau TPEyrojlbHUKa:

10.

11.

12.

13.

14.

15.

16.

17.

A) 6,5 cu; B) 7 cm; C) 7,5 cm; D) 5 cm.

Haiigure mioiagb paBHOOEAPEHHOIO TPEYrojbHUKAa ¢ OOKOBOH CTOPOHOIA
2V39 cm, ecay BBICOTAa OTHOCHTCS K OCHOBAHMIO KaK 3:4:

A) 260 cm?; B) 245 cm?; C) 310 cm? D) 72 cm?.

Haitgute yron mexay Bektopamu a(4;4V3) u b(8v3;8):

A) 45°; B) 90°; C) 30°% D) 60°.

OcHoBaHMsS paBHOOOKON Tpameuuu paBHbl 10 cu m 16 cm, 6oKoBast cTOpoHa
5 cm. Halipure miolnanb Tpaneluu:

A) 45 cm?; B) 50 cm?; C) 48 cm?; D) 52 cm?.

[TycTh TMIIOTEHY3a MPSIMOYTOJIbHOTO TPEYroJbHUKA 13 ¢y, ONMH M3 KATETOB
Oonbuie apyroro Ha 7 cu. Haiimurte muowanb TpeyrojbHUKa:

A) 30 cm?; B) 25 cm?; C) 45 cm?; D) 40 cm?.

OnHa u3 nuaroHajneil pom6a paBHa 6 c¢m, cTopoHa 5 cm. Haiipute miomanb
poMoba:

A) 24 cm?; B) 30 cm?; C) 29 cm? D) 40 cm?.

HaiianTe M1MHY OKPYXHOCTH, BIMCAHHOII B KBaipaT ¢ AMaroHanblo 6\2:

A) 107 B) 8n; C) 9r; D) 6x.
Hajizute miomaab Kpyra, OMMCAHHOTO OKOJIO KBaApaTa co CTOPOHOI 6\2 cu:
A) I en?; B) 12n cum?; C) 157 em?; D) 18xn cm?.

[Tnomanb mapaaiesorpamma ¢ BeicotaMu 4 ¢cv u 6 ¢cm paBHa 36 cm?. Haiigure
ero MmepuMeTp:

A) 26 cm; B) 30 cm; C) 29 cwu; D) 36 cm.

Croponbl napamieaorpaMma ¢ nepumerpoM 30 ¢cu oTHocITca Kak 2:3. Haiinute
€ro IJIOlIaAb, €CAM OCTPBIM yroj mapajiejgorpamma paseH 30°:

A) 26 cm?; B) 27 cm?; C) 29 cm?; D) 30 cm?.

Haitnnre yron A, ecin B tpeyronbuke ABC croponsl AB =673 cu, BC=12 cm
n £C=60":

A) 45°; B) 90°; C) 30°% D) 60°.




OCHOBHBIE ITOHATHUA U CBEAEHUA
l\ N3 IIJIAHUMETPUU
"ij TPEYITOJBbHUKNU | 1. OcuoBubie nonsarus
[TycTb Ha MJIOCKOCTH JaHbl TPU TOYKU, HE

Jexauue Ha ofHO# npsamoit. CoeJMHUM KaxXable
nBe U3 HuX orpe3kamu.IlonyyenHas durypa Ha-
3BIBACTCS TPEYroNbHUKOM. TOUKM Ha3bIBAIOTCS
BepLIMHAMU, OTPE3KU — CTOPOHAMU TPEYTOJIb-
HuKa. O0o3HaueHus: A, B, C — BeplluHH, a,b,
\ J ¢ — CTOpoHHI (puc. 1).

TpeyronbHuk umeer Tpu yrna: ZBAC, ZCBA, ZACB. O603HaueHus: o, B, v.

Meduana — oTpe30K, COCAMHSIIOLIMI BepIIMHY TPEYrojbHUKA C CepeluHOM
NpOTUBOJIEXAlIel eil CTOPOHBI. BTpeyronbHuKe CylIeCTBYIOT TPU MeAUaHbl, OHU
o003HayvawTCsa KaxK m,, m,, m,.

Buccexkmpuca — OTpe30K, COENMHSIOUMI BEPIIMHY TpPeyrojJbHUKaA C
NpOTUBOJIEXAlIel eil CTOPOHON U JNexalluii Ha OMCCEeKTpuUce yria Mpu BeplUIMHE.
B TpeyrosibHuKe CylIECTBYIOT TPU OMCCEKTPUCHI, OHM 0003HavarTCs Kak /,, Iy, /..

Bbicoma — nepneHaAnKYIsp, ONMyLIEeHHBIA U3 BepIIMHBI TPEYTOJbHUKA Ha IPOTUBO-
Jiexallyto e cTopoHy. B TpeyrosbHUKe TpU BbICOTHI, OHM 0003HAYalOTCs Kak A, hy, h,.

Cpednas aunus — OTPE30K, COeAMHSIIOUINI cepeHbl ABYX CTOPOH TPEYTrOJbHUKA.
B TpeyrojibHuKe TpU CpeiHUE JTUHUU.

[lepumemp — cymma AJHMH BCeX TpeX CTOPOH TpeyrojbHuKa. O603HayeHue P.

B3aBUCMMOCTH OT IJIMH CTOPOH TPEYTOJbHUKM IEISATCS Ha TPU BUJIA:

a) paBHOCTOpOHHME (a=b=c); 0) paBHOOeApPEHHbIE (KaKKe-TO ABE U3 CTOPOH

a,b,c paBHbI); B) pa3HOCTOPOHHME (HUKAKKe IBE U3 CTOPOH da,b,c HE PaBHBI).

OKpyXHOCTh, Kacaroluasicd BCEX TpeX CTOPOH TPEyroJbHMKA, Ha3bIBaeTCS
OKPYICHOCMbIO, 6NUCAHHOU 6 mpeyeorbHuk (Takas OKPYXHOCTb CYLIECTBYET
M eIMHCTBEHHA). Paiuyc BIMMCAHHON OKPYXHOCTHM 0003HAvyaeTCs yepes r.

OKpYyXHOCTb, MPOXOASILIAs Yepe3 BCe TPU BEPIIMHBI TPEYTOJbHUKA, Ha3bIBACTCS
OKPYICHOCMbIO, ONUCAHHOU 0K0A0 mpeyeoibHuka (Takask OKPYXHOCTb CYIIECTBYET
M eIMHCTBEHHA). Paiuyc ommcaHHO# OKPYXHOCTH 0003HauyaeTcsa yepe3 R.

2°. OcHOBHBIE COOTHOIIEHHUS

1) at+p+y=180°. CymMa BHYTpEHHMX YIJIOB TpeyrojbHuKa paBHa 180°.

2) Bce Tpu MeiMaHbl TPEYToJbHUKA MEPECEKAIOTCS B OMHOM TOYKE.DTa TOUYKA ACTUT
MeIvaHbl B OTHOLIEHMM 2:1, cuuTas OT BepuIMHbI. MeauaHa pa3oMBaeT TPEeyroJlbHUK
Ha [1BA PAaBHOBEJIMKHUX TPEYrojbHUKA. JIMHBI MeIMaH BBIYMC/SIOTCS MO (QopMysiaM

M=t a m=20a T2 m=31a 2,

3) Bce Tpu OMCCEKTpHMCHl TpeyrojbHMKa IMepecekalTcs B OJHOW TOUKe.
DTa Touka SIBASIETCS LEHTPOM BIMCAHHOW OKPYXHOCTH. buccekTpuca yria
Npyv BEPIIMHE TPEYrojJbHUKA NEJUT MPOTUBOJEXAIIYI0 €My CTOPOHY Ha YacTw,
MPONOPLMOHATbHbIC npmexammﬁl gTOpOI?gM (puc. 2).

Ecniu BD Guccexrpuca, TO AD = DC -

Y /4 |




Z[III/IHH 6I/ICC6KTpI/IC BBIYUCITAIOTCA IIO

dbopmynam:
2«/ 2Vac
=tre W) L="0c p(p—b); r o >
_ 2Nab T =
lc_ a+b \/p(p C), 4 (a+b+c)

4) BbicoTh TpeyrolbHUKaA HUIMU HUX
NPONOIKEHMSI MepeceKalTcsl B OJHON TOUKE.
JIMMHBI BHICOT BBHIYMCIASETCS MO (hopMmyaam

25 2S 2S

h_ a ; hbzb_; hc:_

rae S — miomanab TpeyroJbHUKa.

5) CepennHHbIE NEPTIEHAUKYISAPBHI CTOPOH TPEYTOJbHUKA MEPECEKAIOTCS B OMHOM
TOUYKE. DTa TOUKA ABJSAETCS YeHMPOM ONUCAHHOU OKOAO MPEY2OAbHUKA OKPYICHOCMU.
60) Cpednss aunus TPEYrodbHMKA MapajlieNbHa er0 TPEThell CTOPOHE M paBHA ee TIONOBUHE.

7) TeopeMa CHUHYCOB:
La _ b

sino

sinf3 =2R.

=G
8) Teopema KOCUHYCOB:
a’=b*+c*=2bccosa, b*=a’+c?—2accosp,

9. ®opmynbl 1 BHIYMCICHHUS TIOMAAM TPEYTroJbHUKA:
=1 =1 =1.5.
S Zaha ) bh, 2chc,

10. ®opmyna I'epona:
S=\p(p—a)(p=b)(p—o),

3°. BaxHble YyacTHbIE CAyYaH
a) Illpamoyeoavnviii mpeyeoavruk (puc.3).

abc

a+b+c
S 4R bl

= 2

c’=a*+b*>—2abcosy
S =—; absiny=—% bcsina=—% acsinf;

S=pr.

Zy=90°, a+p=90°, ACu BC — kareTnl, AB— runorenysa. Teopema I[ludaropa:

a*+ b>=c.
_1 .. _ C. _ atb+c .
§=5ab; R=—3; r= S5,
2 =g a — . b _a. b
¢ —sina ¢ — cosf; ¢ —sinf; c cosa.
a a b b
b = tga; b =ctgp; = —ctgo; = —tgp.
0) PasHocmopoHHUI mpeyeonbHUK
. 2 a3
a=p=y=60°, 8= af’_, r= af, R= :




YETBIPEXYTOJIbHUKHN

1°. Ilapaanenorpamm

YeTblpeXyroabHUK, CTOPOHBI KOTOPOTO
NOoMapHO MHapajijelbHbl, Ha3blBaeTCH
0 napajienorpaMmmoM (puc. 1).

OTpe30K, COeNUHSIOUIMI MPOTUBOMOIOXHBIE
BEPLIMHBI, HA3bIBACTCS 0UA20HANBI.

ABn CD; AD v BC - napanenbHble CTOPOHBI;
) BD wu AC nuaronanu.

o C

-]
—_
=
J

A K D

OcHognble ceolicmea u coomuouleHus
1) Touka nepeceyeHust AMaroHajei IBasETCS LEHTPOM CUMMETPUHM MapajiieorpaMmma.
2) TlpoTuBoJeXalMe CTOPOHBI MapaieJorpaMMa paBHbI:
AB=CD w AD=BC.
3) IIpoTHBOMOJOXHBIE YTJbl MapajieJorpaMmmMa paBHbI:
/BAD=/BCD n sABC=/ADC.
4) Cymma coceaHux yriaoB paBHa 180°.
5) luaroHanu, mnepecekasich, B TOUKe MepeceyeHus aeasitcsa nomojam: BO=0D
uA0=0C.
6) Cymma KBafipaToB CTOPOH paBHa CyMMe KBaJapaTOB JUaroHaieii:
AB*+ BC?+ CD*+DA*=AC?*+BD?> wunu 2(AB*+BC?)=AC*+ BD>.
7) Tlnowanp napannenorpamma: a) S=ah, rae a=AD cropona, h,=BK —
BbICOTa; 0) §=absina, rae b=AB — cropoHa, a=/BAD — yroa Mexay cTopoHaMu
AB u AD.

2°. Pom0

[TapannenorpamM, BC€ CTOPOHHI KOTOPOTO PaBHBI, HA3bIBACTCSI POMOOM.
Pom0 oGnmamaeT BcemMu mpu3HakKaMu mapajiejorpamma.

Jlonoanumeavnovie ceoticmea pomoa.

1) InaroHanu pomOa B3aMMHO MEPMEHAUKYISPHBI.

2) InaroHanu pom0Oa SBJASIOTCS OUCCEKTpUCAMU €T0 BHYTPEHHUX YIJIOB.

3) Ilnomwans pomba S=—;dld2, rae d,, d, — nmaroHaau pomoa.

3°. IIpsaMoyrojbHHK
[TapannenorpaMm, Bce YIJbl KOTOPOTO paBHbI 90°, Ha3bIBACTCS 1PAM0Y20AbHUKOM.
1) JluaroHaau mpsIMOYTOJbHMKA PaBHHBI.
2) Mnowaap npsiMoyroaibHuka S=ab, tae a u b — CMeXHbIe CTOPOHBHI
NpSIMOYTOJbHUKA.

4°. Kpagpar

[IpssMoOyronbHUK, BCE CTOPOHBI KOTOPOTO PaBHBI, HA3BIBAECTCS KEa0paAmMOM.
KBanpat obnagaer cBoiicTBaMMU poM0Oa M MPSAMOYTOJIbHUKA. &

Ecnu a — cropona xBazgpara, d ero nmaroHaib, To S=a’; S=—2; d=av2.

LT




5°. Tpaneuus 2} B a c )

YeThlpeXyrolbHUK, ABE CTOPOHBI KOTOPOTO,
Ha3blBa€Mble OCHOBAHMSIMHU, MapajjelbHbl, a B
Apyrue, Ha3biBaeMble OOKOBBIMU CTOPOHAMH,
He IMapajjebHbl, Ha3bIBACTCSl mpaneyuel.

OTpe3oK, coeqMHSIOUUNA cepeAuHbl OOKOBBIX
CTOPOH Tpameuuu, Ha3blBACTCS cpednell AUHUel. )

OcHoBHbBIE CBOICTBA L

1) Cpenndasa nuHMA Tpameuuu mapajieibHa .
OCHOBAHMSIM M paBHA UX MMOJYCYMME. j} D =

2) [nomwans Tpaneuuun S= ath . h, tne au b — '
OCHOBaHUsA, h — BbIcOTa (puc 2).

=

OKPYXHOCTD, KPYT

1°. TlycTb JaHbl MOJOXUTENbHOE YUCI0 R M TOUKa A
O nnockoctu. Purypa, cocrTosias U3 Bcex TOYEK, Ha-
XOISIIMXCS Ha paccTOSTHUM R oT Touku O, Ha3bIBaeTCs
okpyscrocmoro. Touka O — yenmp okpyjcHocmu, OTpe- rij \
30K, COCAUHSIOIIMI HEHTP C TOUYKOI HAa OKPYXKHOCTH,
Ha3bIBaeTCs paduycom, R Ha3bIBAETCS dauHol paduyca.
OTpe30k, COeAMHSIOIIMIA 1Be TOUKU OKPYKHOCTHU, Ha-
3bIBaeTCS X0podoil. XOpAa, MPOXOAsilas yepe3 LEHTD,
Ha3bIBAETCS duamempo. c

KoHeuyHast yacTh MIOCKOCTU, OTpaHMYEHHAas
OKPYXHOCTbIO, Ha3bIBACTCS KPY20M. /A

OcHOBHbIE COOTHOMIEHHS

1) D =2R, rne D — nauHa nuameTtpa.

2) [ =2nR — nnvHa OKPYXHOCTH.

3) S=nR* — niowanb Kpyra.

4) Ecim xopasl AB n CD nepecexatorcs B Touke K (puc. 3), o AK-KB=CK-KD.

5) duametp, AesIUMiA XOpAy IOMoJaM, IepHeHIUKYIsipeH 3TOH Xopie.

6) PaBHBIE XOpABI PacmoJOXEeHB Ha PaBHBIX PACCTOSHUIX OT LEHTpa
1, 00paTHO, XOPJbI, PACIOJOXEHHbIE HAa PABHBIX PACCTOSIHUSX OT LIEHTPa, PaBHBHI.

2°. KacareabHas
[Mpsamast, nMeromas ¢ OKpY:KHOCTBIO (MM KPYTOM) €IWHCTBEHHYIO OOIIYIO TOUKY,
HasbIBaeTcs xacamenvroi. Ux o011ast Touka Ha3blBaeTCs moukoi kacanus (puc. 4).
[Mpsgmas, nMeromas ¢ OKpyXKHOCTBIO IBE O0IIMEe TOUKM, HA3BIBACTCS cekyuiell.

CaoiicTBa KacatejabHO#
1) Panuyc, mpoBeaeHHBIM B TOUKY KacaHUs, MEPIEHAMKYISIPEH KacaTelbHOI.
2) W3 TOukM, BHEIIHEH 10 OTHOLIEHMIO K OKPYXHOCTH, MOXHO MPOBECTH
K OKPYXHOCTHU ABe KacaTelbHble. OTpe3KM KacaTelbHBIX paBHBI (puc. 5): AB=AC.
3) Ecim AC — cexymas, C u D — TOUKHU ee TIepeceyeHuss ¢ OKPYXHOCTbIO, a
AB — kacaresibHasg, To uMeeT MecTo paBeHCTBO AB>=AD - AC (puc. 6).
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3°. LlenTpanabHbie YIJbl H YIJbl, BOHCAHHbIE B OKPYXKHOCTD
JIByMs pa3iuyHBIMM TOYKAMHU OKDPYXHOCTb pa30MBaeTCsd Ha ABE 4acTU. DTU
yacTu HaswiBaloTcsa gyramu. O6o3nauenue: ADB; ACB.
Yron AOB xotopslit onupaercss Ha nyry ADB — uyenmpanwhoiii yeon (puc. 7),
a yron ACB taxxe onupawoiuuiica Ha ayry ADB, Ha3bIBAE€TCS 6NUCAHHBIM Y2A0M.
OTH YIIbl CBSI3aHBI COOTHOLICHUEM:
ZACB=2/A0B.

B‘IaCTHOCTI/I, BIIMCAHHBIM yroJ, onnparoumﬁcs{

) < )
Ha MOJYOKPYXHOCTb, OYAeT mpsMbIM yriaom (puc. 6).
JIBa BMUCAHHBIX yIJla, OMUPAIOIIKUXCS HA OMHY U Ty
Xe AyTy, paBHBI.
4°. CeKTOp M CerMeHT
YacTb Kpyra, orpaHu4yeHHas ABYMsS pajiuycaMi,
A B Ha3biBaeTcsa (KpyroBbiM) cexmopom (puc. 9). Inuna
D
- J

IYTH CEeKTOopa:

_ nRa

180°
2
Mowas cextopa: 5= g’ s §=7 Rl

Ceemenm (Kpyra) — 4acTb Kpyra, oTpaHMYEHHAs XOPAOii W Iyroil, Ha KOTOPYIO
onupaercsa 3ta xopaa (puc. 10).
_ J J

AUC
N J
_ nR?

[Inowmanp cermenTa: S= Scelcmop:l: = B

, TIe o — TpaaycHas Mepa IIeHTPaJbHOTO yIJa.

A B B

o i—%stin o

HATEN




OKPYXXHOCTH F,, PafMyC ONMMCAHHON OKPYXHOCTH R,, BHYTPEHHUIA yron o,
_ (n—2)-180°

P=na, S~ ;Pnrn—
R= a,
! 2s1n@ ’
n

ITPABUJIbHBIE MHOTOYTI'OJIbHUKHA

Ecnu ctopona n-yronbHuka a,, nepumetp P,, miomans S,, paauyc BIHCAHHOM

1

—ha,r,,

2

Oy

a,

Fn=

2tg

180

n

TO,

MHOroyronsHUKM, OMMCAHHBIE OKOJIO OKPYXXHOCTU M BIIMCAHHBIE B OKPYXHOCTS (puc. 11).

B

BC+AD=AB+CD

Cc

D

ZA+ £C=180°
ZB+ 2D =180°4

N\

D

AN

C

~

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
361 | 841 | 1521 | 2401 | 3481 | 4761 | 6241 | 7921 | 9801

13,1416
\2 =1,4142
V321,7320
V5 22,2360
V6 =2,4495
\7 22,6457

V82,8284

V10=3,1623
1.~0,7071
\/_

L;0,5774

LI

Lzo 3183
\/_




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 | 0857 | 0515 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 | 0423 | 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 | 0,213
34 | 0559 | 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 0,629 | 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
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l\ OTBETbBI U YKA3AHUA

Ypoxk 1.

Ypok 2.

Vpok 3.

Ypoxk 4.

Ypox 6.
Ypok 7.
Vpok 8.

Ypok 9.

Vpoxk 10.
Ypox 11.

VYpok 12.

Vpoxk 13.
VYpok 14.

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. Vka3zanue: cTopoHbI KaXKION U3 YETHIPEX TPE-
YTOJIbHUKOB PABHBI I10JIOBUHE COOTBETCTBYIOLIMX CTOPOH TIEPBOHAYATIBHOTO TPEYTOJIb-
Huka 12. Ykaszanue: otpe3ok DE sinsieTcs cpefiHell TuHuel u TpeyroibHuka ABH n
tpeyroibhuka CEB. 13. Ykasanue: BOCTIONb3YiiTeCh PABEHCTBOM YIJIOB TPEYTOJIBHUKOB
ANC n CKA, a Takxe paBeHCTBOM BHYTPEHHUX HaerCT nex(aumx VIJIOB.

2. a) V34 yoki ~ 5,8 cm; 6)14 V2 m; B) ~ 21,5 CM; e) 2-cm; 0) N2 cm; e) N13 cm.

4. a) \21 cm, V5 cm; 6) 21 em\N22 cm; B) \2 em, V3 em. 5. 12 cm. 6. a) V10 cm;
6) 2v5 cm; B) V33 m. 8. 6), 1), 1) 9. Bce. 10. 225. 11. Scm.

12. V27 m. 14. 6) ~4,3 m; B). ~2,23. 15. a) 8,62 m; 6) ~ 5,97 M.

16. = 1,84 m*. 17. ~ 105,6 m. 18. = 102,5 xm. 19. ~ 48 4 xm.

1.a) 11,7 m; 6) 35mm; B) 6,2 km; 1) 172 cm; n) 4(x-1) cm; e) (4x+2) wm;
X) (13x+2) &m; 3) (6y-8) cm; u) 8x km . 2. a).~ 7,967 cm; 0) =~ 44,329 u;
B) ~ 409,86 mm. 3. a) [da; 6) Her; B) Ha;r) Ha. 4. 0,8 m; 24,64 m?*; 21,12
M. 5. =50pas. 7. 17,5 em; 10,5 em; 38,1 em; 59,1 cem. 8. 91,5 m.

l.c.2.a) C;6) A;3.8wr, 2,4M.5. ~53,4m. 6.~19,25 > 9. 12 10. Brepsom.
11. 80 wr. 12. 7 om? 14. a)180 am3; 6)105 cm® B)1364 cm®. 15. 1,8 .
16. a) 22 cm; 6) 20 cm u 24 cm?; B) 96 cm’. 20. a) 4\2; 6) 2\2T;

B) h= 2V7. 21. a) (384+80V3) ca?, 640 cm®; 6) 84 cm?, 36 ci’.

B) (12V34+156)m2, 180 #3. 1) 36564+306\97 cm?, 404838 cwms.

2. TpeyronbHUKN TTOAOOHEL. 4. 5; 8;—%. 5.72; 162; 90.

3.12m.4.7,5 em; 12,5 em; 15 em. 6. 73,5 m%; 37,5 M2, 7. TpeyroJIbHUKU TTOAOOHBI.
3. a)45 6) 10,5;B) 4,5.4.a) 10;6) 6;B) 4,5.5.a) 5 cm, 3,5 cm; 6) S—CM
2—CM 6.a)8;0) 3,5, B) 12,5. 8. 12 cm.

3. a) Ha; 6) Her; B) Her. 4. 2—CM 9.5.a) 15 cm; 20 cm; 6) 24 cm; 18 cm;
B) 144 cm?; 256 cm?.

2.Ja.3.a)u6);B) ur). 4. 108 cm®>. 5.4 cm; 6 cm. 7. 4,8 cm. 9. 12,

l.a) uB); 6) unp),r) ume). 2. 36 m wmm 20,25 m. 3. 12 cm; 14 cem. 5. 5—CM
7.4m.8.16 m 9. 8,4 m.

3.a) 15;06) 3111; B) 31%. 4. 18 em; 6 cm. 5. 29 om?. 6. 6 om. 7. m:n. 10. JIa .
1. 31%114; 13,6 cm. 7. n:m. 8. a) S:4; 6) S:2;B) S5:4.9. 30. 10. 57,75.

IL 1. 12 em?. 2. 8,4. 3. 2,4. 4. 24. 5. 8. 6. 1,6. 7. 18 mm. 8. a)4; 6)10; B)32.
9. J1a.Ilo 2-my npusHaKy rmogooust tpeyroabHukos. 10. 16.11. la , k=2
12. 24 mm. 13. a) 36¢cm*; 6) 34 mm?. 14.2) ;6) .15.a)7;6) 7.16. 6;m. 17. 12 m.




VYpok 15.

Vpok 16.

Vpok 17.

VYpoxk 18.
Vpok 19.

Vpok 20.

VYpok 21.

Ypox 22.
VYpok 23.

Vpok 24.

VYpoxk 25.

VYpok 26.

1. a)(1;-1); 6)(-2;3); B)(0;-4). 2. (-1;5). 4.(0;-3). 5. (-1;-8). 6. Ha. 7. Her.
8. BB,.

1. a) IIpu cummerpuun oTHocuTesbHO ocu Ox: (1;-2), (0;-2), (2;-2).6) Ilpu
CUMMeETPUU oTHOCUTeIbHO ocu Oy: (-1;2), (0;2), (-2;2). 2. OTHOCUTENBHO

ocu Ox. 4. CootBercTBeHHO 2, 4, 2, 1. 8. [10I1, IMTOTOIT
1. (8;3). 3. (2;-5), (-2;-2), (6;-12). 6. LleHTp CUMMETpUM TIPIMOYTOJTbHIKA,
KBajipaTa, IapajjesorpaMMa — B TOYKE TepeceueHMsT AuaroHayieif, ILIEHTP

CUMMETPUM TIPSIMON - TIPOU3BOJIbHOM €€ TOUKE.

12. a) oceast cummeTpus (1).

0) UeHTpalbHasi CHMMETpUSI, oceBasi cuMMeTpus (4).
B) LIEHTpaJibHasl CUMMETPUSI.

r) oceBasi cummeTpus (5).

II) LeHTpaJbHass CUMMETpHsI, oceBast cuMmMeTpus (6)
13. a) oceBasi CHMMETPUSI:

M, X,V, T, Y, V, W, D, B, H, K, C, I, E, A
0) ueHtpanbHas cummetpusi: N, S, Z, X, H, L

14. a) na 180°; 6) Her; B) Her; r) Ha 90°; 1) Het; r) Ha 120°.
15. a) 37ﬁ)° :6) 60°; B) 360°. 17. 15

5.1 km 750 m. 8. 7,2 em. 9. k= —%mm k=2.

4. k=2.5.6 cm?; 24 cm?. 6. 104 cam?. 7. Braxxnom u3 nByxciaydaeB k=1. 8. 1,2 m%.
9. 16 cm, 32 cm.

2.4
4.3 i3
. 0X=2.0X. 7.1.V1ca3aHue: Bocnonb3yiitech pelieHueM 3agauu U3 TEMBbI.

.a) P,=42; k=§ ;0) §=12, k=2; B) P1=150\/7, k=v2; 1) P =10, §,=216.
. ~6,94 m. 2.300 m.3. <72 m. 4. 6,6 m.

1.9. 2. P,=39 om. 3. 8 m. 4. 24 om’. 6. Vkazanue: 110CTpOIiTE TPEYTONBLHUK
ABC, a3ateMm, UCMOJbL3YS 3afa4y | M3 TeMbI O TIOCTPOSHUU MHOTOYTOJIbHUKOB,
MOCTPOITE TPEYTOJbHUK CO CTOPOHAMU B 3 pa3a MEHbIIE,

9.72°% 72°; 36°. 11. 12 cm?. 12. 150 000 000 xm. 13. a) Ha; 6) Ha. 15. 6 cm,
12 em, 18 cm. 16. 84 wm.
II. 1. 8 cm. 2. 4%@14. 3. 48 m. 4. 4 cm; 0,5 cm?. 5. S%M. 6. 867 Kkm.

II0. 7. 7,5m. 8.6 cm. 9. a) 7,5 cm; 6) 6 cm; B) 16,2 cm. 3anumamenvhvie 3a0auu:
1. He mensiercs. 2. a) [a; 6) Hert. 3. Vkazanue: IamepbTe ¢ TTOMOILBIO TUHENUKN
BBICOTBI KAXIOU UTIPYIUKA W HAWIUTE UX OTHOILUECHUS.

1. sino>0, cosa<0, tga<0, ctga<0. 5.a) 1;6) 1;8) 1.6.3,5cm..7.a)L; —%;
0) iﬁ; B) 0.8%. a) 30°;6) 135% B) 150°.

4
2. 36 cm?. 3. 24 cm. 4. a) 633; 6) 30; 05\3 s, (24+43) cm; (24+8Y3)
4
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Ypok 27,

Ypox 28.

¥Ypoxk 29.

Vpoxk 30.

Ypoxk 31.

VYpoxk 32.

Ypoxk 33.

Ypok 34.

Ypoxk 35.

Ypok 36.

em. 6. 103 em. 7%1) 16) ‘/753) . 8. ~807 a2 9. ~88 M.
10. 1000, 37°. 12. 2°. 13. 34°. 14. 243; 4v3. 15. R = 333 cm; BO = 63,
16. 5 em. 17. 12, 2473, 18. 20 cm, 200 cv2. 19. 4, 16v3. 20. 30°; 60°. 22. 12 cu;

4\/§ cm; 8V3 em. 23. 32 em?.
2.2a) 6 cm?; 6) 73,5 cm® B) 6 et 3. 36 cmd. 4. 4N2 em?. 5. 543 en.

h,h
622cm 452 em. 7. S = 5&-t 8. 4.8V3 cn.

.a) BC=6;6) AB=8V2; B) AC=T\2.3.a)sinC=3 6) sind=7 B) sinB="%.
4. 4,8 om. 5. 30° wim 150°. 6. Moxwuo. 7. AB=21,1 m; £LB=37°, LC=76°.
8 76 26,1 cm; 23,8 cm.

2. a) \/13 cm; 6) 4m; B) \283 om. 3. 5 35 7 4. 2NT3 cm unu 2N109 cm.
5. V3T cm, NOT cm. 6. NTO9 cm, V39 cm.

. Ykaszanue: TlpuMeHUB TeOpeMy KOCUHYCOB K TpeyrojdbHukam ADSu SDC,

V106

HaWINnTe @’ U ¢?, a 3aTeM CJIOXKWTE IMOYJIEHHO 3TU paBEeHCTBA 8._2_ cMm;
\/1251 . N190 .

2
1. ZzBu £C. 2. ABu BC. 3. a) ocTpOYyroJibHbIl1; 0) MPSIMOYTOJIbHBII;
35(

B) TYIOYTOJbHbINI. 4. a) 8%; 0) 8%; B) 241; r) . 6. Ykaszanue: Boc-

MTOJIB3YITECH TEOPEMO CUHYCOB. 7. Vikazanue: pelaeTcs aHATOTHYHO 3azade 6.
8. Vkaszanue: Bocmob3yiiTech TeOpeMOil CUHYCOB.

1. a) 10V3; 6) 28v2; B) 12; 1) ~0,3064. 2.a) —2;6) 0:B) 2. 3. a) 8; 6)
24;B) 8;1) 0. 5.a) —7,5;B) 0. 6. alb, clLd.

1. a) a=90°, c=57\/2_. 0) y=~45°; a=27,3, b~24,5; B) a=20"; b~65.8; c~88,6; )
v=119°; a=8,1; b~5,8. 2. a) ¢~5,29; a=79°6"; B~138°21"; 6) ¢~53,09; a=11°39";
B~38721"; B) a~19,9; B~58°19; y~936°41"; 1) a~22,9; p~21°; y~15°. 3. a)
ax29% P47 y~104° 6) a~54% P13 y~113°; B) ax34°; B~44"; y~102°;
r) a=39°; p~93°; y~48°.

1. a) 243 ca: 6) 16 cn: B)ANZ 2. 4\2 w; 8w 4+4V3 m. 3. 5043 ke

4. 14 cm. 5. 2014 em. 6. 673 em. 7. 50 cm.
1. 10,8 m. 2. =15 m. 3. 43,4 m. 4. =35°. 5. =73,2 m. 6. =49 m. 7. Ilo

achaIbTOBOI Topore.

IL 1. 36, 32. 2. 221 0,89; —0,65. 3. 207 ca; 221 e 4. 30 e 5. 28 e

6. 8 cm?; (4+4Y3) em; h=4 cm, h,=0,8V3 cm. 7. 2VT3. 8. a) OCTPOYrOIBHBIIL;
0) IPSIMOYIOJIbHBIIA, B) TYIMOYrojibHbIA. 9. 63 cv?. 10. 3,7 cm. 11. 7 cm. 12. 6.
13. 0. 14. —9. 15. 135°. 16. 0C=9,6. 17. (24+24\3) cm. 18. 5. 111. 1. =109°.

2. y=100°, a=3,25; ¢~6,43. 3. 6,25; 14,76.

2. a) TIpou3BoJIbHBINM TPEYroJbHUK MOXHO BIKCATh B OKPYXHOCTb; 0) 4YeTbIpex-
YIOJbHUKM, CyMMa MPOTUBOMOIOXHBIX YIJIOB KOTOphIX paBHa 180°. 3. Yruibl, onupa-

IoLMecs Ha OfHY Ayry, paBHbl 4. 10 cm. 5. 672 cu? 6. a) 10V3 cm; 6) 10N2 cu;
B) 10V2 cm; 10N2 em; 20 em. 7. S%CM. 8. B AABF, ZBAF+/AFB=90°, ZABF=90".
3naunt, AF — nuametp. 9. CymMa MpOTUBOIOJIOXHBIX YII0B paBHa 180°, 3HaUUT, MOX-




¥Ypoxk 37.
Vpok 38.

¥Ypoxk 39.
VYpoxk 40.

VYpox 41.

Vpok 42.

Vpok 43.

VYpok 44.

VYpok 45.

VYpok 46.
Ypok 47.

Vpok 48.
Vpok 49.

VYpoxk 50.

Ypoxk 51.

HO omucath OKpyXHOCTb. 10. Vkazanue: Touka nepeceyeHust OMHOTO M3 OCHOBAHUIA 1
CEePEeIMHHOrO IepPIEeHAMKYISIPa K OMHOU U3 OOKOBBIX CTOPOH — LIEHTP OKPYXHOCTH.
2.7,2 cm. 3. a) 16,6; 6) 22; B) 22,6. 4. a) 2,5;6) 3,5;B) 2.8.6 cm.
3.a) 60°; 6) 108°; B) 120°; 1) 144°; n1) 160°. 4. a) 120°; 6) 72°; B) 120°;
r) 36° m) 30°.5.a)3;6) 4;,8) 8 1) 12.
1.3cmu 3V2 em. 2. V3w 2¥3. 7. a) 6; 6) 12; B) 10; 1) 20; 1) 5.
3. 8 cm; 82 em; 83 cm; 8\2+3 cm; 16 cm.

4.837%0‘4; 5. a) 202 cx; 6) 40 cm. 6.%&4.
I.1.D;2.C;3.C; 4. B; 5. B; 6. D; 7. D. I1L. 1. V3:4: 63. 2. 3:4. 3. a) ~5,780 cm;
6) ~4,142 cm; B) 22,679 cm. 4. S=2R. 5. 24 e IV. 1. 4 em; 13 em. 2. a) 80 cu;
6) 20N2-\3 cm; 40N2-\3 ea; B) 200 ca. 3. 43 em; 8 e 4. 2”3 e

2. a) YBermuuTcs B 3 pasa; 6) yBEMMIWTCS Ha 61 cM; B) YMCHI)H.H/ITCHB3paBa; I) yMEHb-
mmTes Ha 6 em. 3. 6369 km. 4. a)znéga; 6) mVa*+b%; B) \% . 5. ) na;
6) nc(\2-1); B) me(sina+cosa—1). 6. 1,5 m. 7. B 66348 pa3sa.
1.a) tem; ©6) 1,5t cem; B) 3mem; 1) 4ncem. 2. a) %75; 0) % ; 13)?—72t . 3. a) =69°;
6) 120°; B) 150°. 4. a) 5—2? cm; 0) 27 cm; B) 1EET“cm; 5.a) 4rn; 6) 16m. 7. 2.

3. YBermumtest B &2 pa3; 6) yMeHBIITCS B A2 pas. 4. 6,251 em?; 12,51 er. 5. 2,251 em;
O em?. 6. (n—2)R2. 7. 21,25 n em?. 8. 18,75 cm?.

3. a) ‘l'r_gn e, A9(n=3) 1“2_3 cm?; 6) 6,125m cm?; 492\ ngz‘/z) cM?; B) 4%75 CM2;49(47T2—3‘/§)

cM?; T) ‘%tCMZ; ﬁ(ﬁ;zlcmz. 4.]a) az(%g- %) 0) a{l- T B)N% a* 5. wem?; 3n
em? Smoem?; Troem?. 6. 25Qn=3\3) 2 25010m=3\3) ¢p2; 7. T3(4n=3V3)
3 2

3
em?. 8. §,<8<S,; 300 em? < 314cem? < 321,48 cm?.
1. Y xpyra Gonplue 2. ]60“ M. 3. 5,76n em?. 4. 8.(n—2) em?. 6. 6 em?; 10w em.
I 1. 6322 2.7 aM 3. 30 cu. 4. 90°. 5. 3. 6. 7 6,25r. 7. 10m 33

233
8.203 9.5 2n a2. 10. 1,57 11. 7. 12. ~97—26,04. 13. n. 14. 54V3—24n.
15 3— 111 2. 83 cm. 3. )-8 18 cm; 6)-216 216 B) 16n+81\/_! M.

"8
3.5V2 em. 4. 12 em. 5. 44 m, 60 m. 7. 1:7. 8. ABcosa.

1. a) 30 cm, 12 cm; 6) 9 em, 12 em, 21 cm; B) 3 em, 15 em, 3 cm, 21 cm.
3.6 cm; 10,5 cm. 4.9 em, 12 em, 15 em, 18 em. 5. 60°. 6. 21 em. 7. 20 cm.

1. Vrazanue: AACD co ACBD coAABC. 2. 25 em, 15 em, 20 cm. 3. 9 3 em.
4.2) 5, 4;6) 24,25: 8) 8,10. 5. 16:25. 6. 56,16 cx2 7. 60 cx. 8. 2,34

2. Vkazanue: a) OCTpoiiTe MPSIMOYTOJIbHbIN TPEYTOJbHUK ¢ KaTeTaMu a 1 b; 0) MocTpoiiTe
NPSIMOYTOJIbHBIN TPEYTOJIbHUK C TUIOTEHY30i a U KateToM b. 3. Viaszanue: moctpoiite
npsiMoyrosbHbIi TpeyronbHuK AABC ¢ Katetamu AB=B(C=1.3atem noctpoiite npsmoy-

AR




robHblii TpeyronbHuk ABCC, ¢ katetom CC=1u £C=90° u 1.1.4. a) 20, 0) 45;8) 37,5.
5.225m em?. 6. 180 ca?. 7. 25:9. 9. Tak xak OC>0D, To HepaBEeHCTBO BCETIa BEPHO.

Vpok 52. 1.a)6,25;6) 12;B8) 0,25.2.2a) 8 cm; 6) 2,5 cm; B) 0,9 em. 3. a) 4 om; 6) 4 om.
4.8 cm. 6.9 om; 16 om.

Vpok 53. 1. 10 em. 2.2 cm. 3.2) 2,5;6) 4;B) 2.4.a) 4N6—1 cm; 6) 6 cm. 5. 1:6.
6.6 cm. 7.3.8. 1:4.

Ypok 54. II. 1. 18 em; 32 em. 2. 4 cm; 3. 8 em; 4. 6,4 qm. 5. 8 em. 6. 1,5. 7. 5. 8. 6.

9.45 am?. 10. 4 cm. 11. 8 cm. 12. 6. 13. 60°. 14. 45°. 15. 4:9.
I, 1. 8 em. 2. 5 sm. 3. 4 cm; 8 cm.
Ypok 55. 1.a)9;0) 4 cm?; B) 3,5cm;T) %TB —CA; n) 0,2. 2. Ykazanue: ACMH co ABCA.

Jlumepamypa U ITEKMPOHHbBIE PeCypPCbl, UCROJIb30BAHHbBIE DU COCMABIEHUU yueﬁnuh‘a,
a makypce pEK()MEH()yEMble 011 0ONOJTHUMESIbHO20 uzyuenus

AszamoB A., b. Xaiinapos. Maremarnka caiiépacn. Tomkent. « Ykurysam», 1993 (Ha y36.53.).

Anexcauapos A.Jl. u xp. "T'eomerpus -9”, yuebunk, Mocksa. «IIpocBemenue», 2013.

Artanacsu C.U. u ap. "T'eomerpus 7-9 knacce", yueouuk, Mocksa. «IIpocemenne», 2017.

bers I'.I1. u gp. "T'eomerpus 9", yuebnuk, Kues, "Bexa", 2007.

bunsuuna O.4. u np. "T'eomerpus 8" yueonuk, Kues, "I'enesza", 2010.

Ucrep O.C. "T'eometpus 9", yueOnuk, Kues, "Ocsura", 2007.

Mepaask A.T'. u ap., "Teomerpus 9", yuebunk, Xappkos, "I'nmnazus”, 2008.

[Tepensman S.W. 3anumatensuas reometpusi, Mocksa, "HOpaiit", 2019.

[Toropenos A.B. "T'eomerpus 7-9", yueouuk, Mocksa. "[Ipocsemenune"”, 2004.

0. lteiinrays I'. Matematuueckuii kanengockon, Mocksa. "Hayxka", 1993.

1. Daniel C.Alexander, Elementary geometry for college students, Canada, Brooks/ Cole,

Cengage Learning, 2011.

12. Mal Coad and others, Mathematics for the international students, Haese and Harris
publications, Australia, 2010.

13. Jennie M. Bennett, «Pre-Algebra» Holt, Rinehart and Winston, New York, 2004

14. http://www.uzedu.uz - caiit MuHucTepcTBa HapOAHOTO 00pa3oBanus Pecny0iuku Y30eku-
CTaH.

15. http://www.eduportal.uz - napopmManoHHO-00pa30BaTENbHBIH MOPTaT MUHUCTEPCTBA HAPO/I-
HOro obpa3oBanus Pecnybnuku Y30ekucTaH.

16. http://www.matematiku.ru - MaTemMaTuyeckuii moprai.

17. http://www.problems.ru/ - "H)OpPMAIHOHHO-TIONCKOBAS CUCTEMA «3aTaumy.

18. http://www.ixl.com — caiiT TMCTaHIMOOHOTO O0yUCHHUS (HA AHTI.A3.).

19. http://www.mathkang.ru - poccuiickas cTpaHHIIa MEKIYHAPOJIHOI'O0 MATEMATHYECKOTO KOH-
kypca «Kenrypy».

20. https://ru.khanacademy.org — poccuiickas cTpanuia AkageMuu XaHa

21. http://www.brilliant.org — caiiT AUCTAHIHOHHOTO O0yUYCHHUS MATEMATUKE U SCTCCTBCHHBIM
HayKaM (Ha aHri.s3.).

22. https://www.mccme.ru — caiT MOCKOBCKOTO I[EHTPA HEMPEPHIBHOTO MATEMATHYECKOTO 06-
pa3oBaHuUs.

23, http://www.occd.org/pisa - OTkpsiThie 3aganus PISA, Caiit Opranu3anuu 3KOHOMUYECKOTO

COTPYAHHYECTBA U PA3BUTHSA .
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CBefeHusA 0 COCTOSIHUMU yqe6HV|Ka, BblAaHHOIo B apeHAy

Ne Nms 1 pamunus YueBHbin | COCTOSHME | Monaues | CocTosinme | Mognmcs

yyeHuKa roq y4ebHMKa | ynaccHoro | yueBHMKa | KnaccHoro

npu PYKOBOZM npw pyKOBOAM

MOMYHEHNN | 1engq coaye Tens

1
2
3
4
5
6

Mpu Bbigaye yyeGHUKaA B apeHAy UM caave ero B KOHLUe y4ebHoro
roga KnaccHbiM pyKko-BoAuTesieM 3amnosHseTcA NpuBeAeHHas Bbille
Tabnuua B COOTBETCTBUM CO CrieAyHOLWUMN KPUTEPUAMM.

HoBbin CocTtosiHve y4ebHuka nepeq NocTynrneHnem B apeHay.

Obnoxka Lenasi, He OTopBaHa OT OCHOBHOM YacTu kHuru. Bee cTpa-

XopoLuni HULLbI UMEIOTCS, Lierble, He MOPBaHbl, He OTKMEeHbl, Ha CTpaHuLax

HEeT Haanucem n NUHUNA.

YpoBsnetBopu-
TENbHbIN

Obnoxka nsmsita, ucyepyeHa, kpast 06TpenaHbl, OTAENeHa YacTuy-
HO OT OCHOBHOW 4acTu KHUM 1 OTpecTaBpupOBaHa Nosib30BaTeNnem.
PecTtaBpupoBaHue yaoBnetTsopuTernbHoe. BeipBaHHbIE CTpaHULbI
NoAKIeeHbl, HEKOTOPble CTPaHULbl UCHEPYEHBI.

O6noxka ncyepyeHa, pasopsaHa NosiHOCTbIO UITM YaCTUYHO OTOpBaHa OT

HeynoBneTBopu- | ocHOBHOM YacTy KHUMW, OTPECTaBPUPOBAaHa YAOBMNETBOPUTENLHO. CTPaHMLIbI
TenbHbIiA MopBaHbI, OTCYTCTBYIOT HEKOTOPbIE CTPaHULIbI, Pa3yKpaLLeHb, UCTadKaHbl,

BOCCTaHOBITIEHME HEBO3MOXHO.
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