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BBEAEHUE

CopepxaHue Kypca reomeTpuu B 9 Knacce onpenenserca He Ka-
KUM-TMEO Y4eBHUKOM 1N y4ebHpiM Nocobuem. [lna atoro cywectsylor
cneumancHbie AokymeHTh: Mporpamma uayHeHua Kypea reomer-
puu, Tiporpamma pazsMTMs U GOPMUPOBUHUA YHUBERCONb-
HbIX yuebHBIX fleiicTeMi ana ocHOBHOro obuero o6pasoaa-
Hua, PrOC obumero o6pazosanna. [loatomy npeacTaenexHie B
3TOM KHMUIE MATEPHANbI PA3pABOTAHBI TOK, YTOBbI MMH CMOrIM BOCNONG-
3osatbea yyuTens, pabotaiowpe no MoBbiM yY4eOHMKOM reomeTpum,
exoasumm B DefepanbHulin nepeueHs yUeOHMKOB, PeXOMEHIOBAHHDBIM
MuHucrepcTeom 06pa3oBaHma M Haykn Pocewitckom Depepaumu K Mc-
NonL30BaHMIO & yyebHom oBpasosarensHom npouecce obweobpaao-
BaTencHeIX opraHnsaumii PP. BenomoratensHyio pons — onpeaenexue
NOCNeAOBATENLHOCTH TEM TECTOB, KOTOPOW Mbl TIPHAEPXHBANUCH, Bbi-
nonHser y4ebHnk «leomerpua 7-9» nog penaxuper f1.C. Atanacana,

B 370 kHMre cobpaHbl U POCNONOXEHH B ONPEASNEHHOM NOPAA-
K€ BAPMAHTE HEBONBIIMX CAMOCTOATENbHLIX PABOT NO Kypcy reomer-
pUM gna yyaumxca 9 knaccos obueobpa3osaTentHuX WKOA, KOTO-
pble M3yyaioT npeamet no y4ebunky nog peaakumen J1.C. Aranacana.
I1u pabote NpeacTaBneHs & TecToBOH dopme.

TemaTnka npepnaraembix Tectos oxsarmBaeT sce Ges ucknoye-
HMA Tembl reomeTpun 9 knacca.

TpyRHOCTE 30AGHMI BHYTPHM KAXAOTO TECTG NOCTENEHHO BO3Pac-
TAeT C BO3PACTAHWEM HOMEPA 3AAAHMS, HO B TO Xe BPEeMA BNONHE No-
CUNBHA Yuawmmes niobeix 0bweobpasoBoTanbHLIX LWIKON.

Bpema BbINONHEHWA 3GA0HKMN KAXAOrO TECTA, NO HAWEMY MHe-
HHMIO, He ROMXHO NPEBHILATL NPOROAKHTENBHOCTH OQHOTO YPOKA —
40-45 muHyT, HekoTtopbie TeCTbl pAccHMTOHL HO MeHblLee Bpems. Pe-
KOMEHAYeMOe Bpems (B MMHYTAX) BLINONHEHMA KAXKAOTO TECTO YKO3a-
HO B €ro 3aronoeke B ckoBkax.

MpumepHoe oueHHBOHME PabBoTm Mbl peKoMeHayem NPOROAMTH
TOK, 4TOBbI YROBNETBOPHUTENEHAA OUEHKA OiNd BLICTABAEGHA NIPM YCno-
EMH BLINONHEHWA He meHee 50% sapaHui Tecta ¢ yuéTom BCEX BONPO-
COB, KOTOPbIX HHOTARA BoOnbile, Hem COMMX 30A0HWA (B OAHOM 3ARAHWUK
moxXeT BbiTb Heckonbko BONpPocos). TakMm oBpa3oMm, BO3MOXHLIE BA-
PHMOHTH OUEHUEAHHS ELINOAHEHMA TECTA MMBIOT CNeay oMM BHA.



KOHTpOﬂthIB HIMEPDHTAAbBHLIE MATEDHUNE NO rEeOMEeTPHHM. Q knacc

Npouenr Quenka
meHee 50% nsq
51% — 60% TPM
61% — 70% yeTupe
71% — 90% nATH
1% — 100% Aee NATEPKM

B kHure — 15 tecroe. Opnn rect — Tect 11, «nuna okpyxHo-
ci. flnowoge kpyra m ero uacrend. (Tpogomkerme)» oTmeueH «3ses-
BOYKOH» * W ABNAETCA AONOAHMTENbHLIM (B Y4eBH1Ke 3TOT matepmon
PACCMATPUBORTCA NO3NHEEe) NO TEMATUKE PACCMATPUMBAGMBIX 30404,
OpHako, B cuny ocoboi BAOXHOCTH NPUBOAWMMBIX B HEM 3OAGHHH, Mbi
peKoMeHayem BbiOeNMTb HA M3YYEHMEe 3TOWM Tembl AONOMHMTENbHbIe
yacs M 3aTem NPOBECTM TecTnpoeaHue, Kak NOKA3LIBAST HAW MHOTO-
neTHWH onbiT PaboTbl B 9 knaccax, UayveHHe M B gancHeAWwem NOBTo-
peHMEe ITOH TeMbl BO MHOTMX CRYYOAX NPHBOANT He TONLKO K NOBbilUe-
HMIO MHTEPECO K Npeamery, HO M K NOBILEHMIO 6onnoe npu
BunONHEHWKW 30namumin OFD u EMD. 1o obvacHaerca Tem, uto 3T aa-
0OYM, UMEIOUME HEOAHOIHAYHEM OTBET, 3UCTOBNNIOT WKOABHMKG 3d-
DYMaTLCH NPHU peweHrm NoGoi 30aa4M NO reOMETPHM: O HeT NIM 3RECh
eToporo sapuanta? Takon noaxog npuesogut Kk Gonee rnybokum 3Ha-
Husm npegmeta. OTciopa m Bonee sBoicokne Bannb.

Ku1ra zaxaHuneoeTcs MTOrOBLIM TECTOM, COCTOAWMM M3 14 3aa0-
HWH, pa3buTLiX HO TPM YACTH, M CIMCKOM AWOTHOCTHHECKMX KOH-
TPONBHLIX 30AAY, KOTOPbIE NOMOIYT NPOBECTH KOMIIEKCHBIE NPOBEP-
KM YCBOEHHOCTH Tem. MX npM XenaHum yumrens MOXeT pAacCMaTPHBATE B
COOTBETCTRYIOWEE Bpema neped Tectvposarmem, Otmetm, yro Hacrs |l
MTOTOBOrC TECTO COREPXMT 30A0YM CAMMNUARHOIG XAPAKTEpd, NPU4EM
TpyAHbie 3aaa4m onvmnuag, Moatomy peaynbTaTs! pelweHHs 3TMX 30A04
Mbi PEKOMEHAYEM OLEHHBATE TONEKO BLICOKHMMM BAnnamu. DTo oaHauaeT,
NTO YYEHMK MOXET NONYUMTE MTOTOBYIO OLEHKY «3%, He pewums NpH 3Tom
HW ogHoM aapauM M3 Yacru lll. 3geck yumrens AonxeH opueHTUPOBATHCH
HO 0BWMH YPOBEHD NOQIOTOBKM CBOMX YHOLUMXCA.

B saknioneHHe oTMeTIM, YTO HOLIA KHMFG MoXeT BLiTe nonesua He
TONBKO YUMTENAM MOTEMATMKHM, yueHnukam 8-9 knaccoe, cTypeHTam
NEROrOrMYECKMX YHHBEPCUTETOB, HO TOKXKE M POAMTENSM YHEHWUKOB,
KOTOPbIE 3AXOTAT Y6eAUTCA B YCNELHOCTH CBOMX AleTEH NPH M3y4e-
HUM reomeTpum, Ko Bcem TECTOM MMEIOTCS OTBETSI.

AgsTopul



LI B B CnoXeHne BEKTOPOB U YMHOXXEHUe
BEKTOPA HA YMCNO B KOOPAUHATHOW

dopme (25-30)
Bapuanr 1
Yacre |
1. [Oonw 4 sextopa (cm. puc.) Kakod M3 HMX MMeeT KOOPAMHOTHI
(-1; 2)?
4 | |
L L
_.4 \i i
]

BopuaHTe oTBETOB

- | =1 =] = | Hv opuH 13 sexTopoB
HO PHCYHKE

2. [Dawws 4 sexropa (cm. puc.) Oaun M3 HUX paBeH BeKTOpY
~2i — 4] . 3omwnTe, KAKOMH.

¥

BopMOHTH OTBETOB




KDHTPOHEHHO H3IMepMTENLHUE MOTERHANY NO FTEOMETPUN. ? knacc

3. Haigure x+y, echm (2x+y) —{x- y)[—l li— 4] . B rabamue
OTBETOB YKOZOHO 3HAYEHME CYMMBl X + ¥ .

BapwaHTht oTeeToR

6|1 213|710

4, fame sextopw a=i—2f; b=—4i+6] . Halaure xoopauHaTe Bex-
TOpQ o+3b.
quu_qnm oTBeTOB
5i-7i | -1ii«16f | —13i -

5. Haigute Mogyns eextopa S+B, ecnm a=5i - 7; b=—i+10j.
BapuauTel oTeTOR
1i2{3lals
1 7|13 ]|1w0|5

Yacte 11

6. MNMpu Kakom 3HQYeHWM napametpa x sextops p(2; x+4) u

q{x; —2) xonnuneapHsi?

Orser: .

7. Pasnoxure sexTop B(—ll; 5) no sexropam a(-4; 2)
b(3; -1).
Oreer: .

8. Pomb ABCD 3apan koopamMnatamm Tpéx ceoux sepumi. A (0; 2),
B (1; 0), C {0; —2). HaWgnre KOOPAHHOTH BEKTOPQ DF, The F—
cepeauna ctopoHbl BC, u ero pasnoxernue no eexropam iu |

OreeoT: .




Tect 1. Cnoxenne 8eKTOPOB U YMHOXOKHE BEKTORA HO YUCHO

Bapuaur 2

Yacrte |

1. HaHw 4 sextopa (cm. puc.) Kakoi M3 HMX mmeeT xoopaMHATH

(5; ~3)2

) T
Py, “
=~z
L _.% &
7
- | = | =1 =1 H4 ogvH U2 eexTopos Ha
alblcl|d " P
pHCyHKe

2. [ous 4 pextopa (cm. puc.) OamH U3 HMX pameH BeKTOpY
—-2i+ 4f . 3anMwuTe, KOKOM.

e

BapuaHT oTeeToB

Hw opyH 13 BexTopos Ha
PMCYHKS




KCHTPONbHbIE HAMBPHTENLHLE MATEPHONL NG TROMBTPHM. P Knacc

3.

Haitaure x-y, ecom (y+x)i—(y —x)j="5i~j . B rabnuue orse-

TOB YKA3QHO 3HAYEHHWE NPOM3BEnEHHMA X Y .

BopuanTts oTseToB

-151-6|15(-9

-7i | 2i-j

Haitgure mopyns sextopa a—2b, ecnm o =87 — 2j; b=-2i-9j.

Bapuante oTeeTos

10} 14| 20| 40

6.

7.

8.

10

Yacts 11

Mpu kokom suauewwu napametpa a Bsextopw p(a; 3) M

q(-3; a-6) xonnuneapHui?

Orser: .

Pasnoxure sextop ﬁ(-—-l;H) no BeKTOpam a(-l; -2) u
b(-2; 4).

Orser: .

Napannenorpamm ABCD 3apan xoopanHaTamu TpEx cBoMX Bep-
wuu A (1; -4), B (-1; 6), C (7; 2). Haligute xoopaHHaTe BekTo-
pa DF, rae F — cepennHa cropoHm AB, u ero pasnoxeHwe no
BEKTOPOM | M | -

Owser: .




1 [:1a v Metopn xoopaunHar, Koopgunars
cepeauHnl otpeska (25-30)

Bapuanr |

Yacre |
1. [oup Toukm A(2,-9), B(—4,6). Haiaure xoopauHare x M y
ToukM M(x, y), ecnmn AM+2BM=0.
BapHaMTu oTeeTos
1 121 3 | a| s
=L NN [i=L -1, -1)(-2,0)

2. Haigute koopamHars sepwuebl C napannenorpamma ABCD,
ecnm A(0,1), B(, -2), D(5, 6).

BapuanTtw oTeeToB
(6.: 3] (_6! 3) (_6: —3) (61 _3)

3. Halimre koopamuate: cepepmHn otpeska AB, A(10,-12},
B(~4,10).
BapuanTe oTeeTOB

12 |3 |als

(=3, ~1}}1{=3, 1}[(3, -1){(3, 1}] {6, -2

4, Haitgute pnuny megucHe CM tpeyroasuuka ABC, ecnu A(O,3),
8(10,7], C(2,1).

_ _quugu'ru oTeeTOB
2 3 1 6 5

44
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Yacte 11
5. [Oauw roukn A(?,—'I), B(1,5). Hatiaure xoopanHarsl Bcex Touek
M(x,y), ecnu cymma npouaseneHmii ORHOMMEHHBIX KOOPAHHAT

BEKTOPOB AM u AB pasHa Hynlo. B oTeeT anMuiMTe KOOPAHHOTH
TOH TOYKM M, Ana xoTopol x+y=-6.

Orteer:

Bapuanr 2

Yacre |

1. [Janu voukn A(5,—1), B(—2,9). Halinure koopamHatel x M y
ToukH M(x,y}, ecnu AM-6BM=0.
BapuauTel oTeeToB

1 | 2 3| a | s

-2; 1,72V, 7; -5) | (-3.4; 11)](1,5; -2) | (-3.4; &)

2. Hoipure koopauuars sepwuHb D napannenorpamma ABCD,
ecnn A(-5;1), B(5;-1), C(0; 9).

_ Bopuqmu OTBETOR
L 2 3 | 4
{10; 11}{(-10; 11} |{{-10; =11} {{10; =11}

3. Haigure koopavnatel cepeauHn otpeska AB, A(20;—3),
B(-16; 5).
Bapuant otBeTOB
.1 |2 | 3 |a| s
(=2; =1) (=2 1}{(2: =1) (% 1)]{-42)

11




Tect 2. Matog koopamnoT. KoopRMHOTE CepeRuHb OTPe3Ka

4, Hanpure pnvny meguone CM  tpeyronshuka ABC, ecnu
A(30;-3), B(-4;3), C(7;-8).

Ba

HOHTH OTBOTOB

Yacte 11
5. Dows toukm A(3; -2}, B(4;-1). Haligure xoopamHatel scex
Touek M(x,y), ecnu cymma npoussefieHmii OAHOMMEHKHLIX KOOP-

Anuar sextopos AM u AB paeHo Hynio. B otBet snHwuTe koOP-
AMKATL TOH TOYKKM M, s koTopon x—-y =9,

Orteenr: .

13



Ypasxeuue npsmoi. YpasHenue
okpyxHocru (40-45)

Bapuanr 1

Yacrn |
1. Hohaurte ypasHeHHe NPamMoH, NPOXORALLEN Yepe3 HGYANo Koop-
AnHat wtouky {7; -3,5).
BapuanTh oTRETOR

1 2 3 4 5
Y=-0,5x|Y=-2x|Y=7x-3,5|Y=-3,5x+7 | Y=7x

2. [ouer 5 ypasvenun.

2 2 .
.x"+y“=x;

2. xX2+y?=0;

3. x*+y'=x%; °
4. X +y = (x=1P +{y-1;

5. +y* =y

HORHHI.I.IHTB AOA KOXARM MHOXECTBOM TOYRK HO NACCKOCTH HOMED TOrO
YPABHEHMA, KOTOPOS 8MY COOTBETCTBYET.

T B H
opuaoHTOsRNHas | BeptukansHas OxpyxHocts | Touko AKNOHHRGA
npamas npAMan npsmas

3. [aHp ypasHenus npambix. YKGXMTE HOMEPG YPOBHEHMM, 3G-
RAICLMX NAPANAENEHBIE APSMbIE,
l.y=3x-2;
2.2y +3x=4;
3.x/2+y/3=1;
4. 3x+2y=0.
Bapuant oTEETOB

1] 2 [3]4 5

Hukakme 13 3mmx npameix
He NApannensHel

2,3(2,3,4(1,4|2,4

14



Tecr 3. Ypasuauue npamoi. YpasHeHmus oKpyXHOCTH

4.

5.

6.

7.

Haolpure xOOpaMHATI UEHTPA M PAaUYC OKPYXHOCTH, 3AAAHHON
ypasHeHnem x° +2x+y> -2y =2.

Oraer: .

Yacre I}

Haraure ypasHenune oxpyxHoctu ¢ uentpom {1; 1), npoxonswes
vepes Touky {-2; 5}.

Oraer: .

Halipute ypasueHme AMHUM, KOXAAS TOUKA KOTOPOW PABHOYAQ-
neHa ot Touek (0; 1) u [-2; 5).

Otaer: .

Harpure ypaesedme OKpYXHOCTM OMMCOHHOM OKORO Tpeyronb-
tuxa ABC, xoopamrare sepumn kotoporo: {0; 0), (~1; 1), (3; 3).

Orper: .

Bapuanr 2

Yacrvp |

Holaute ypasueHrHe npamon, NPOXOAWEH Yepea HaYanRo Koop-
AMHAT U TOuKY (-2,5; 5).

BapuanTtw oTeeTOB

y==0,5x|y=—2x|y=5x-2.5 | y=-2,5x+5 | y=-2,5x

2,

Haxm 5 ypasrenuit,

1. x*+y?=0; PS
2. x*+y?=2x;

3. xt+yt=y?;

4, X2 +y?=(x+2F +{y-1%;
5. %% +y?=x,

15



KOHTPOﬂbHHe H3IMEBPMTEABHBG MATEPHONK NO FEOMEBTPHHK. ? knacc

nOAﬂHl.I.IHTG oL, Ka¥MAkIM MHOXECTBOM HQ ANOCKOCTH HOMER TOro ypas-
HEHNMA, KOTOPO® BMY COOTBETCTBYET,

Topusontansnar | Bepranion)

3. Janbl ypaBHeHws npsmeix. YKOXUTe HOMEPA YPABHeHMWH, 3a-
ACIOWHMX NapannentHuie NpPAMBIE.

lLy==-3x+2;
2.2y+3x=4;
3.x+y/3=1;
4.3x-2y=0.
Bapuanrel otseton

Huxokmre uz 3tux ApAMBIX

2,3(1,2,4/11,3]|2,4

HE NapanneneHy

4, Haklpute KOOPAMHATEI LEHTPA W PAANYC OKPYXKHOCTH, 3GAOHHOM
ypasHenvem x’ +2x+y’ -2y =7.

Oraert: .

Yacte |1

5. Havigure ypoeHenme okpyxHoctH ¢ ueHtpom (0; 2), npoxoaswuen
yepes Touxy {—3; 6).

Orser: .

6. Haiagure ypasHeHMe nMHKKM, KOXAOS TOUYKA KOTOPOHW POBHOYAG-
newxa ot Tovex (0; 3) u (2; -5).

7. Haiipgure ypaBHeHHE OKPYXHOCTM OMMCAHHOW OKONO TPEYTONbHM-
ka ABC, xoopamHaTs Bepumn xotoporo: {0; 0), (2; -2}, {4; 4).

Oveer: .

16



Y3 M TpuroHomeTpuyeckue GyHKLUH
OCTPLIX M TynbiX yrnos. Popmynm

npueeneHus (25-30)

Bapuanrt 1

1. Bwuncnure 8sin30°+ 6cosl 20° —\/Etg60° )

___Bapuawm otsetos
v 23]

-2|-312

3

0

2. Buymcnure cos73%in17°+sin?107° .

BapuaHTul oTBETOR

2 105]|3

1

3. Ynpocmre sina.-clgo +cos(90°—a)—sin(180°-a)

BapuauTa oteeTos

1 |cosa | V1+coscx

sino | V+sino

Yacte |

4. HalgMTe KOCHMHYC TYNOro YINa o, @CNK ero CMHYC paaeH -

BapuanTa oTeetos

-0,5 _ﬁ _ﬁ 0,5 ﬁ
2 2 2

Yacts 11

5. WMasectno, uto B Tpeyronsumuxe ABC sinA =0,5. Haitgure rpa-

AYCHYI0 Mepy yrna A,

Oreer:

17



KOI’ITPD.I'II:I’IHB HIMEPUTEABHBNE MOTEDMANN NO FEOMETPHM. 9 knace

Boapuanr 2

Yacre |
1. Buumuenure Bsin30°+6cos]20°—/31g60°.

Bapuantel otaeros

2. Broumcamre sin74%cos16°+cos2106° .

Bapuaurs oteeros

3. Ynpocture cosa-tga+cos(90°+0)—sin(180°-a).

Bapmant o

TOB

sinc | cosa | — sina | — cosa | 2sina

4. Haipure KOCHHYC TYNOTO YINA (1, 6CAM BFG CHHYC POBEH %

Bopmante oTeeTOB

YacTte |l

5. Wasectro, uto 8 tpeyronsiuke ABC sinAzi_z-. Haipnure rpo-

BYCHYI0 Mepy yrna A.

Orser: .

18



CxanspHoe npouszseaeHne BEKTOpPOB
8 KOOpAMHATHOK dopme (25-30)

Bapuanr 1

Yacrte |
1. Joww sextopu a(2,—9), b(-4,6). Haitaure cranaproe npoms-
BepeHve a-b.

BapuanTtel oTERTOR

2. [onv sekTOpS a(l -1, ( —4,1). Boumcnute a- (a+2b)

BapuaHTa oTeeros

3. [anb sexropel 5(2 1, 5( 1) c(O 1) . Bormcanre kocuHyc
ymna mexay sexropamu a+b u a—c.

Bapuantu oTeevos

Yacre

4. DRaxw BexTophl a(l,—l), B(—4,'I] . Haltaure sce 3navenns x, npu

KAXAOM U3 KOTOPHIX BEKTOPLI a+xb u a 6yayT nepnengmKy-
NAPHbI.

Oreer: .

19



KoHTponbHbie HameprTensHuie MaTaPHAnG N reomeTpuu. ? knace

5. Haihpure Bce mexTopm n, KoTOpue o6pasyioT ¢ BEKTOpOM
5(—4,3) npamoii yron  |n|=s].

Oreer: .

6. Haiute Bce BeKTOPL @QMHHYHOM BAWHL, KOTOpLIe OBpPa3YIOT C
sexTopom s(2,—1) yron, pasniii 45°.

Orser: .

Bapuour 2

Yactb |

1. [aHu sextope 5(3,—7), 5(2,—4) . Haliaute ckanaproe npous-

seneHme a-b.

Bapuautu orseros

-34j34| 0 |17|-17

2. [oHu sextope a[l,—2), B(—S,l) . Boumcaute 5(25—5) .

BapuauTte! oTBETOR

0|-18|-20]|18120

3. [HaHbl BexTopbi 6(1,2), 5(2,1) H E('l,—2). Boiumcnure koonHyc
YING MEXAY BEKTOPaMM a-bua+c.

BapuonTte oTBETOR

-0,5| 0 |05

u|&|.u

20



Tect 5. CxanapHos npoM3BeneHHe 88KTOPOS

Yacre H

4, [auu sexTopu a(xwl;—l), B(—A; 3). Halipure Bce otprua-
TENbHBIE IHQHEHMR X, NIPH KOXAOM M3 KOTOPbIX BEKTOPE G+XD 1
a Gyayr NepPNeHAMKY NAPHBI.
Oreer: .

5. HaAgute sce eexTopw -r;, KOTOpble 0Bpa3yloT C BEKTOPOM
5(7,2) npamoii yron u [n] =]s].
Orser: .

6. Hakgure Bce BeKTOPH 6AMHMUHON ANMHBI, KOTOpbe OBpasyoT ¢
sexropom s(2,1) yron, pasnsii 135°.

OraerT: .

21



LA B Teopema cuHycos (40—-45)

Bapunanr 1

Yacre |

1. B tpeyronshuke ABC £A=60° 2C=45°, AB=+/2. Haitgure
BC.

Ba PHAHTH OTBETOBR

2. B tpeyronshuxe gea yrna paeHel 12 u 18 rpoaycos, a cropona
mexay HimH pasra 3. Halapre paanyc ONMCaHHOM OKONO 3TOTO
TPEYrONbHUKG OKPYIKHOCTH.

BopuaHTe! oTERTOR

Ai2]3] 5
2135/ 4 Henbaa
onpeasnuTL

3. B vpeyroneumke ABC AB = 5, BC =13, a sinC=%.Haﬁp.u're

sinB.

Bapuawtel oTeeTos

_ 5
512 Henuas

1105 13113 onpeaenuTs

4. B oxpyxHocTe papnyca 3 enncaHa Tpaneuus. Ee pbicota paswa
2, a 6oxosaa ctopona 3. Haiipute auaroxans Tpaneumm.

Bapuanthl orseTos

22



Tect 6. Teopema cHHycos

s'

6.

1.

Yacte 11

B ocrpoyronsHom tpeyronsimke ABC H — Touxa nepecevehms
suicoT. Pognyc okpyXHOCT™M, ONMCOHHOM OKORO TPEYrONBHMKO
ABH, pasen 4. Haolgure paamyc oKpyXHOCTM, ORMCAHHOH OKONO
TpeyronsHuka BCH,

Omaer;
Ll L]

B Tpeyronshnke ABC AB = 2BC, sinA=%. Yemy moxet Buith
paseH yron C2

Ovaer:
Ll L]

BapuanT 2

Yacre |

B tpeyronvumke ABC A =30° ZC=45°, AB=2. Hakaure
8C.

Bapuante oTBeTOB

2.

B rpeyronwhmke gsa yrna passs 7 M 38 rpoaycos, a cropoHa
MEXZY HMMM POBHQ V8 . Haiigure PAAMYC ONUCAHHOW OKONO
3TOTO TPEYTONbHHKO OKPYXHOCTM.

BopuanTh oTRETOR
s

3l5/4 Henwaa
ONpepennTL

23



KoHTpOonsHue MaMepUTenbHbie MOTEPHANE NG FEOMBTPUM. T Knaee

3. B tpeyronbumke ABC AB =8, BC =17, a sinC:%. Haitgsire

sinB.

Bapranmi ovsetos

15| 8
08| = | =
_17 17 |onpeaenuts

4. B oxpyxHocTs paaMyca 5 snucana Tpaneums. Ee eaicota paena
3, a 6okoraa cropona 4. Haiipure guaroHans Tpaneumm,

BapuanTu orseTon

i

2514 6|75]8

Yacrte 11

5. B rynoyronsHom Tpeyronbinke ABC H — Touka nepeceveHns oi-
coT. Papmyc akpyXHOCTH, ONMCOHHON oKono TpeyronbHuka ABH,
poeeH 3. Haiigute pognyc OKPYXHOCTH, ONHCAOHHOH OKONO Tpe-
yronthmka ABC,

Oreer: .

6. B tpeyronennke ABC AB = 3BC, sinA =—?. Yemy moxer SbiTe

paseH yron C?

Orsom: .

24



1T Teopema xocunycos (40-45)

Bapuanr 1

Yactb |

1. Holpure cpeaHHi No BenMuMHE YFON TPEYFONBHUKG, CTOPOHD KO-
Toporo paeke 3, 7 v B cm.

PHAHTH OTRETOR

Henssa

30| 40145 arccos{0,4)

onpeaenuTh

2. CropoHu TpeyronbHMKa paBHbl 3 cM W 5 M, d KOCMHYC YIna Mex-
ay wimu paeen 0,3. Halgure TpeTio cTtopoHy (B cantumeTpax).

Bapuautu oteeToR

3. Haiaure Gonbwylo AMGroHGNL NAPANNEROTPAMMG, COCEAHHE
CTOPOHB koTOpOro paskel 1 M 2, a 6onbuinia yron Gonblue meHs-
wero B 2 pasa.

BapuanTt oTeeTos

Henbas
ORpeasMTE

4. B rpeyronbHuke cTopoHa paeHa 7, G NPOTHBONEXAWMI YTON pPa-
seH 120°. Ewe oama ctopona paewa 5. Haligure tpetio cropouy.

BapnaHxTtu orsetos

25



KoHTpanussie HaMepuTensHue MaTepuansl no reometpri. 9 knace

5. B tpaneuwm ABCD (BC u AD — ocHosanna) AB =1, AD =3,
ZB=120°. Hanpmre pnvHy anaronanu BD.
aHm oTeeTOB

Henuaa
onpeaenmTe

6. B rpeyrontHuke ABC wa cropone BC pubpana touxa D vax, uto
BD=3, DC = 2. Ewe u3secrHo, yto AB = 4, AC = 6. Hoimamre
annny AD.

onpeasnuTL
Yacre 11
7. Onpepennre gmp TPEYronbHMKG, €CAM QNHHB €r0 CTOPOH PUBHBI
7,810,
Orser: .

8. CropoHbl 4eTepexyronbHMKG, BMMCAHHOTO B OKPYXHOCTb, PABHbBI
coorsetcTeenHo AB =1, BC=2, CD =3 u AD = 1. Haiaure ana-
ronans BD.

Otper: .

Bapuanr 2

Yacre |

1. Haigure 6onswmi yron TpeyronbHMKa, CTOPOHE KOTOPOroO PaBHB
3,5u7 cm.

__BapuanTu arseros (s rpaaycax)

Henosn

901|120| 60150
CnpepenvTs

26



Tecr 7. Teopema kocnuycos

2. CropoHu TpeyronbHuka paeHbl 4 ¢m M 5 CM, O KOCHHYC YING MeX-
Ay Humn paser 0,4. Hailgure TpeTsio cTopoHy {8 caHTHMeTpaXx).

BOPHOHTH OTeeToR

Henwsn

onpepenurs

3. Honpire meHbwy® AMaroHans RNAPAANENOTPUMMA, COCegHHe

CTOPOHH KOTOPOro pasHul 1 u 242, a Bonbumii yron Gonbwe
MeHbiuero e 3 pasa.

BapuauTu otsetos

\/E \/E \/3 Henbsa

ONpeasnuTs

4. B wpeyronsHnke ctopaHa paena 7, a NpOTHBONEXAWMHK Yron po-
sen 60°. Ewe opna cropona paexa 5. Haitpure TpeTeio cTopoHy.

Bapuautel oTeeTOR

1002|8915

5. B Tpanewm ABCD {BC w AD — ochosamms) AB =1, AD=+/2,
ZB=135° Haiinure pnuny puarowanu BD.

BapuaHTe oTBBTOR

Henesa

onpeaenuTh

27



KoHTROABHBIO H3MBPHTENbHEIE MOTEPHANDb! MO FEOMETPHM. ¢ KNAcE

6. B rpeyronvHrke ABC Ha cropone BC embpana touka D rak, uvo
8D =2, DC = 3. Ewe ussecmo, wto AB =4, AC = 6. Haigure
anuny AD.

oTee

Bapuau

5| 4 3\/5 2\/3 Henbaa

onpeaenMTh

Yacrte i1

7. Onpepenure 1A TPEYTONBHHUKG, €CIM ANWHBI €10 CTOPOH PABHbI
7,101 13.

Oreer: .

8. CropoHbt YeThipexyrofbHMKQ, SNMCAHHOMO B OKPYXHOCTh, POBHL
coorsercreenno AB = 1, BC = 2, CD = 3 u AD = 4. Hangwre gna-
rosans BD.

Oruer: .

28



LT g B TTpumeHeHue TPUroHomeTpuy Ang
peilueHun reomeTpuuecKux sapay
(40-45)

Bapuanr 1

Yacrs |
1. B tpeyronvhnke ABC yron C — npamoi, A pasen o n AB=c.
Haipunre AC, ecnn ¢ =20, =§. Oreeat faitTe B obwem 1 yocr-

HOM CITYHARX.

Bapwuantu oTseros

Henocrarouno

20
csina =10+/3 | ccosa =10 dgu=20\/5 coiga =——
\/5 AGHHBIX

2, B ocrpoyromtom TtpeyronsHvke ABC A<A=q, AB=BC=a.
Haugure euicoty CH, ecnn a=10, a=§. B oreer sanMwmre ob-
WMH M MACTHBIM CNYHOM,

BapuanTte oteetos

Henocra-
. 20 a T
asin20 = 53 | 2acosa =5 24:?90!=75 ach 3=1°C'97|3 TOYHO AQH-
HBIX

3. B rynoyronsHom tpeyronsHnke ABC ZA=q, AB=BC=a. Hair-
anve 6uccektpucy AL, ecnm a=12, a=30°. QOweer gaiite & 06-
WEM M HOCTHOM CRIYHOAX,

29



KOHTPDJ'II:HI:IE MIMEPHTENbHME MATEPDUANN NG FACMETRHM. 9 knace

actgasin3a =

=43

TOYHO

ACHHBIX

4. B posnobegpennom Ttpeyronshmke ABC /B=q, ocHosaHWe

AC=0. Haltpure pogmyc oKpyXHOCTH, BNMCOHHON B TPeYronb-

Huk ABC, ecnn a=2, o ==-2:—;E. OteeT goiTe B OBWEOM M YOCTHOM

cnyuasx.

Bapuantu oTeeTon

Pt — _ o _
0,5asin “2“=o,5 2acfg¥=2dg% 2oty =4v3 O,5algn4ﬂ=fg-1t—

Yacte 11

5. Ocnosanns pasHoGounoi Tpaneuwn a,b (a>b), yron npu

6onbwem ocHosawMn — o, Halpgute nnowage TpaneumnM, ecnm
a=10,b=4, « =460°. Orser aaiiTe b 0BWEM H HOCTHOM CAYHASX.

Orger: .

6. LaH pomb co CTOPOHOH POBHON O M OCTPHIM YINIOM, POBHBIM O,
Hailgure gnamerp okpyxHocry, npoxogawen Yepes gse cocef-
HHe BepPlMHL 3TOro pomba W cepeanHy ero TpeTbeh CTOPOHWI,
ecntn a=1,a=60° {paccmorpute ece Bo3moxHbie cnyyam). OT-

BeT [aMTe B 06I.I.I,BM M HACTHOM CRYMOAX.

Orvaert: .
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Tecr 8. TPHrOHOMBTPHS ANG FEOMBTPHYECKMX 30AAY

Bapuanr 2

Yacers |

1. B vpeyronsumke ABC yron C — npamoM, yron A paseH o M

AB=c. Hoitaure AC, ecnu c=10, o =45°. Oreer poiite B 06-
ULeM M HACTHOM CITYMOSX.

Bapuantu otsetos

2. B ocrpoyronsHom TpeyronsHuke ABC /A =q, AB=BC =a. Hok-
paurte suicoty CH, ecnu a=50, o =60°. B oraer sanmumre obumin
M YOCTHLIM CITY4an.

Bapuants oveetor

3. B rynoyronsHom Tpeyronsimke ABC ZA =0, AB=BC=a. Hais-
amte buccekvpucy Al, ecnm a=18, a.=20°, Orser gaitre 8 06-
U\eM M HOCTHOM CITYHORX,

4. B pasxobeppeHHom Ttpeyronsimke ABC /B=q, ocHosanme
AC=g. Holipute paauyc okpyXHOCTM, BIMCOHHOM B TPEYTONb-

3



KOHTPONbNME HAMEPKTANKHLIE MOTEPHCAN NO FrEOMETRMM, P Knace

HuKk ABC, ecnw a=1, a =%t. Oveer gaiite B 0blEeM M YACTHOM

CRAY4asX,

BapuanTt oteeToR

0,5atg e
Hepocratouno
n AGHHBIX
0,519g—
9 24
Hacts 11

5. Ocnoeouns paevoGounoi Tpaneuwn a,b (a>b), yron npw

Gonbwem ocvosannm — . Hanpure nnowags Tpaneunu, ecnm
a=8,b=2, 0 =30°. Oreer puitte B 06wWeM M HACTHOM CAYHASRX.

Ovger: .

6. [aH pom6 coO CTOPOHOMN, PABHOM O M OCTPLIM YTNOM, PABHEIM C. .
Harpute prametp OKpyXHOGCTH, NPOXOAALLEH Yepes ase cocen-
HMe BepluMHbI 3TOre pomba M cepeamHy ero TpeTben CTOpPOHB,
ecm a=1, a=45° (paccmoTpute Bce BosmOXHbe cryuau). OT-

BET AQiTE B OBLIEeM M YOCTHOM CAYYARX.
Oraert: .
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Tec

"M MparunbHble MHOroyronsHuku (40-45)

Bapwanr |

Yacre |

1. Hakamre yron npaeMnbHOro ABAAUATHYTONLHMKA.

BapuaHTu oTReTOR

162° | 324° | 200°

2. Paguyc OKPYXHOCTM, BNMCOHHOM B TMPABMNLHLEIM TPEYTrOMbHMK,

pasen 1. Harpgure nnousans TpeyronsHuka.
BapuanTh oteeTOs

2\/5 3\/5 4 6 Henbaa

onpegenuTs

3.

Hajipurte yron mexay AByms HEPABHbIMM AUATOHONRMU NPABMAb-
HOTO LWECTUYTONLHUKG, NCXOAKUMMH 3 OHOM BEPLUMHL,

L

BapuauTe oTRETOB

"2 T

30° [ 45° } 72° | 60° | 90°

4.

Hakaure, Ha CKONBKO KBORPATHLIX METPOB MNOWOAL KBOAPOTA,
ONMCAHHOTO OKONO OKPYXHOCTH avametpa 1 m, Bonbwe naowwa-
A KBOAPATA, BIUCAHHOIO B 3TY OKPYXHOCTH,

BapHaHTe oTEETOB

1,5

2 10,7510,5

5.

Yacre 1)

U OKO. b -
PaaMyc ONMCOHHOK OKONO NPOBMALHOTG LUECTHYTONMBHWKA OK
pyxXHoctn Ha 1 M Gonbwe, wem POpMYC BNKCAHHOM B HEro OK-
pyxHocti. HaMaure cTopony wectHyronbHuka.

Oreer: .
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KOHTpONLHbIE M3MOPHTENbHBIE MATEPMANB NO racMeTPHK. P knace

6. B xsaapaT BNMCaHA OKPYXHOCTE, B KOTOPYIO BNMCGH NPABMALHLIN
TPOYFrONbHUK, B KOTOPbIH BAMCOHA OKPYXHOCTH, B8 KOTOPYIO BNM-
caH eille oamH xeoapar. Halpure otHoweHne nnowapeit Sonb-

aro 1 méHbllero KBaaparos.

Oreer: .

Bapuanr 2

Yacre |

1. Hanpute yron npaamnsHoro BOCeMHAAUATUYTONLHUKA,

BapuaHTh oTROTOR

2. Hohaure nnowaas NPAEMAbHOTO LWGCTUYTORBHUKA CO CTOPOHOM,
papHoi 1.

8apnantu oTsetos

b |

H
3 \/5 ) \/5 BNe3A

onpenenuTe

3. Halgure yron mexay AMAroHanamu NPABMNbHOTC NATMYTOMbHM-
KQ, BHXOAMMUMMM M2 OAHOM BEPLLIMHbI,

Bapuantel oteeTos

18° | 45° | 36° | 54° | 60°
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Tact 9. MpasrnbHBS MHOTOYTONBHMKM

4. CropoHa KBOAPATA, ONMCAHHOrO OKONO OKPYXHOCTM, Ha 1M
6onbwe CTOPOHN KBAAPAT, BIMCAHHOFO B 3TY OKPYXHOCTs. Hait-
AMTE AMAMETP OKPY)XHOCTH,

Bapuantut ateaTtoB

Yacre 1

5. Halipute MeHBWYIO AMArOHANL NPABMALHOTO BOCHLMMYTONBHUKA
CO CTOPOHOM, PaBHOM 1,

Oreer: .

6. B npaBunbHWA TPEYrONbHMK BNMCOH KPYT, B KOTOPBIH BAMCAH
KBGAPAT, B KOTOPbIM BNMCAH KPYT, B KOTOPLIA BNMCAH SILE OAMH
npasHnbHbM - Tpeyronsimuk. Hakgute otHouweHue nnowapen
60NMbLEro M MEHBLLUSTO TPEYTOMBHHKOS,

Ortaer: .
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112 B R flnuna okpyxHocTi. Mnowans
kpyra (40-45)

Bapuanr 1

Yacre |

1. Halasre nnowopae kpyra, ecin ANMHO COOTBETCTBYIOMON OKPYX-
HOCTM paBHa 8, '

Bopsants otasTos

Oveor: .

3. Halpsre anuHy OKpYXHOCTH, ONMCAHHOM OKONC MPABMALHOIO
TPBYTONLHHUKG €O CTOPOHON V3 .

Oreer: .

4. Nnvubl ABYX KOHLEHTPHYECKUX OKPYXHOCTBH OTAMYAIOTCH HO
471 . Hallpsire wiupuHy 06pa3oBaHHOTO MMM KOABLIA,

BupuanTt oTBE8TGE

g

Hepocrarouno

alal

AOHHBIX

Yacrp 11

5. Yvo Bonbwe — naowaae KPYra, ONMCAHHOFO OKOAC NPABUALHOTO
TPEYTONLHHKA CO CTOPOHOW 3, MAH NAOLLOAL KBOAPATA, ONMCOH-

HOTO OKONO KpYra ¢ auamerpom 10 ¢

Oreer: .

36



Tecr 10. Bnuna oxpyxroctv. Mnowane kpyra

6.

Han xsagpar co crtopoHon 2. B wero snncan kpyr. Opyron kpyr,
MBHBWISTO POAMYCA, KACAETCA AGHHOMO KPYFd M ABYX COGeaHMX
cTopoH kBappara. Haligure nhowans mexsiLero kpyra.

Orvser: .

Haigure nnouwians konbua, 0BPA30OBAHHOIO ONMCOHHON W BNM-
CAHHOM OKPYXHOCTAMM NPABUALHOTO LIGCTUYTONBHWKA €O CTOPO-
Ho# 2.

Ovaer: .

Bapuanr 2

Yacrte |
Hangmre gnnHy OKpYXHOCTH, ecnv NoWaRe COOTERTCTBYIOWero
@i Kpyra pasHa I% .

8apsanTa oTseTor

3.

4.

HaMpure nnowaps Kpyra, ONMCAHHOTO OKOAG KBOGPATA NAOWIG-
am 10,

Orvset: .
Haliaure AnMHY OKPYXHMOCTH, BNMCOHHOM B NPUBMALHBIN Tpe-
YFONBHWK CO CTOPOHOM V3.

Orvaer: .

[NMHB QBYX KOHUBHTPMYBCKMX OKPYXHOCTEH OTAMYAIOTCR HA
én m. Hapure wupuHy 0BpasosanHOro mmu xonsua.

BapuanTtu oteeToR

Hepocrarouno

ACQHHMX
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Yacrte 11

5. YYro 6Gonviue — nepumMeTp KBARPATA, BNMCOHHOTO B KPYT NAOILG-
Ak 87 M2, HAK ANMHA OXPYXHOCTH AHaMeTpa 5 mE

Orvaer: .

6. [on npasunbHbi Tpeyroneimk, B Hero snucan xpyr paguyca 1,
Apyroit kpyr, MeHLILEro PaaMYCa, KACARTEN BAHHOIO KPYra v asyx
CTOPOH TpeyroneHuka. Haliaute nnowans meHblero Kpyra.

Oraer: .

7. Honpure nnowape konsua, o6PA3OBAHHOrO ONMCAOHHOK M BNU-
COHHOM OKPYXHOCTAMM MPABMALHOIO WECTHYTONBHMKA CO CTOPO-
Hoi 3.

Ovwaer: .
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LTSRN (*) AnuHa AYrM OKPYXXHOCTH.

Mnowoaas KPyra U ero Yacren.

(Mpogonxexne) (40-45)
Bapuanr 1
Yacre |
1. HaWaute anMuy ayrn OKpYXHOCTM, KQCOIOU{EHCS ABYX CTOpPOH
POBHOCTOPOHHEIO TPEYTONLHWKA B €r0 BePWMHAX, 8CIH CTOPOHA
Tpeyronbimka paena a. Oteer gaiite ana cnyywas a=\/5 .
Bapua+Tte otesToB
2n 3n
2 | |46
3 4
2. [om xeagpar co cropoHoi, pasHon a. Kaxpas u3 vetnpex ok-
PYXHOCTOH KACOeTCs ABYX NPOTMBOMONOXHBIX CTOPOH 3TOro
KBOAPATA B €ro BepwMHax. JJoKaxXuTe, YTo 3TH YeTbipe OKPYXHO-
CTH HMEIOT 8AMHCTBEHHYIO OBLLYIC TOYKY.
3. (Mpoponxenne sapaum 2). Buiumcnure nepumeTp 4YeTHIPeXNUCT-
HMKQ, OOPU30BUHHONO 3THMM OKPYXHOCTAMM,
Orger: .
Yacte 1l
4. (MNpoaonxenne zaaaumn 2). Buuucnure nAoWanb YeTHPEXSMCTHH-
KO, OGPU30BAHHOIO 3THMM OKPYKHOCTAMM.
Orser: .
5. OkpyxHocTb, Npoxoasulan yepes Ase COCeAHME BEPWMHE NPa-

BMNLHOIO I.I.IEC'I'H)VI'O.I'II:HHKO, KACAeTCA ero CTOPOH B 3THUX BBPI.I.IH-
Hax. Haliaure aansy ayrv aToll OKPYXHOCTH, NeXalen BHe AGH-

HOTO WeCTHYTONbHMKA, eCNH 70 CTOPOHA POBHG 'JE .

Orser: .
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6. Hongure nnowans Gurype, orpaHMYEHHON YETBIPLMS AYTAMM OK-
PYXHOCTEH, LIeHTPLI KOTOPBIX NIEXAT B BEPUMHAX SOHHOFO KBOA-
para, ecAM NNOLWaAL KBAApaTa pasHa 1.

Oreer: .

Bapuanr 2

Yacre |

1. Haliagure anuHy gyrM OKpyXHOCTM, KQCQIOWEHCS ABYX CTOPOH
PABHOCTOPOHHErO TPeYTONLHUKA B €r0 BEPUWMHAX, 8CNM CTOPOHA
TpeyronsHuKa poera a. Oteer aaiite ana cnysas a = 6\/5 .

BapnauTa orseros

2n | — | 4n én

2. fan xeapgpar co cropoHoM, pasHol 0. Kaxgas m3 uetsipex ok-
PYXHOCTEH KACOETCS ABYX CTOPOH 3TOTO KBOAPATA, HMMEIOLMX
oBwyIo BeplnHy, B NPOTHEONOAOXHLIX BePUMHAX 3TOrO KBGAPA-
T10. [lokaxuTe, 4TO 3TH YeThipe OKPYXKHOCTH ABNST KAXAYIO M3 BYT
HO TPH PABHBIE YACTM.

3. (Mpononxenne sapaum 2}. Halgute Hanbonbwee M3 paccroarmin
OT TOUKH NepeceyeHns AYT OKPYXHOCTM A0 CTOPOM KBAAPATA, &C-
v 310 cTopoHa paewa 443 .
Orveer: .
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Tecr 11. {*} Damna ayrm oxpyxHoct. Mnowans vacrei «xpyra

4.

3

6.

(Npoaonxenne 3agaumn 2). Halignre nepumetp 4eTHIPEXANCTHM-
K0, 0OpPA30BAHHOrO AYraMM AGHHBLIX OKPYXHOCTEH, NeXalwero
BHYTPH KBOAPATA.

Oraer: .

Yacrte 11

OKpyXHOCTb, NPOXOAAWAGN Yepes ABe COCeaHUe BEePLUMHbI NPa-
BUABHOTO BOCbMMYTONBHMKA, KACAETCA €r0 CTOPOH B 3THX BepliM-
Hax. Hongute anuHy ayrv 3TOH OKPYXHOCTH, NeXciyen BHYTPH
BAHHOTO BOCKMMYTONBHMK, @CNM 8r0 CTOPOHA PaBHa 8v2 .

Oraer: .

Hamamre nnowage Gurypss, OrparnIeHHON QYTAMH OKPYXHOCTEH
M CTOPOHOMM KBAAPATA, €CAN UEHTPH KOXAOH H3 OKPYXHOCTEH —
B cepeamHe CTOPOHLI KBOAPATA, M ANOWOAL KBARPATA PpaBHa 1.

Orser: .
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1Y« B VN Aavixenms nnockoctu (40-45)

Bapuanr 1

Yacre |

Npu HeKoTOpOM ABUXEHMHM g TOYKG A Nepelna B TouKy A,, Tou-
ka B — B Touxy B,. Masectho, yTo AB=10. Hailgure A B, .

Bapurants oTeaTos

10 | 20 Heeo3amoxHo
Onpeasn1ThL
2. [Mpu HekOTOPOM ABMKEHMM G TOYKA A NEPELINa B TOYKY A,, Tou-

ka B — 8 Touky B,. Ussecrno, yro BB, =10. Holigure AA,.

BapnaHTe oTseTOB

2] -3
10 | 20 HesosmoxHo
onpeasnuTh

3. JHoxaxure, UTO NpM ABMXEHMW YFON fIEPEXOAMT B POBHBIM &My
yron.

Orser: .

4. T[lpu Hexotopom otoBpaxeHnm f KOOPAHHATHOH NAOCKOCTH Npo-
M3BONBHAA  TOMKA A(x; y) orobpaxaercs HO  TOuKy
A1[x —1; 2y). Hailaure koOpAHHATEI TOUKH, B KOTOPYIO NPM 3TOM
OTOBPAXEHMM NepexonuT TOUKa V(3; —-6] .

BapuanTh oTReTOR
H

(12; -3)| (4 -6) [(2: —12}{(-2; 12)| - oMOXRO

onpefenyTs
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Tecr 12, [deuxanmn nnockocTH

5‘

Yacrs 1
Dou keappar ABCD, npusém A(1;1),B(1;6) n C(6;6). Mpn
ABMXEHWM g BepuwmMHa A nepewna B Touky A, (-; —2), a eep-
wwmHa B e Touky B,{-5; ~5). Hangute koopamHaTsl Toukm, B Ko-

TOPYIO NPH 3aTOM QBHX8HMH NepPEeLlna TOYKA D.

Oreer: .

Mpu HexoTopom oToEpaxermnn F KOOPAMHOTHOW NAOCKOCTH NPO-
M3sonbHas Touka (x; y) ovoBpaxaetca a Touky (x+1; 2-y).

Aokaxurte, uto oTObpaxenmne f ABNAETCR ABUXEHHEM.

Oraer: .

Bapuanr 2

Yacrten |

Mpn HexoTOpOM ABMXEHNMM g TOUKG A nepewna B TOuKy Aj, Tou-
xa B — 8 Touky B;. MasectHo, yto AA, = 17. HaiiguTe BB,

BapuawTl oTBeTOB

1713411012 HesoamoxHo
onpensnuTL
2, [lpw HexoTopom aBMKeHMM g Touka M nepewna 8 Touxy K, Touka

M, — B Touky K. UaeectHo, yto MM, = 20. Hoipure KK .

BapuanTi oTReTOR

10

2011121 Hesoamoxwo

onpepenMt

3. [oxaxure, 4TO NPH ABMXEHMM NOPANNIENbHEIE NPAMBIE NEPeXOaAT

B NapannenbHble Npambie.
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4.

Bopuant orseros

Mpu HekoTopom oToBpaxenun f KOOPAMHOTHON NROCKOCTH Npo-
uasonbHos Touka  A(x;y) orobpaxaercs Ha  TOuKY

A,(x+5; 4y). Halipure KOOPAWHATLI TOHKM, B KOTOPYIO NPH 3TOM

otoBpaxeHun nepexoput rouxa V(-7; 16).

HesoamoxHo
onpensnMTh

(-2; -64)

5.

6.

Yacre I
Hau keappar ABCD, npuudm A(—'I; 2), B(-"L' 7) n D(*é; 2).
Flpu aewxeHwm g sepwmna A nepewna s Touxy A (-1 2), a
sepwwHa B s Touky B, (3; —1). HaMgure xoopaMHaThi TOUKM, B KO-
TOPYIO NPM 3TOM ABKXEHHH nepetuna Touka C.
Oraor: .

Npu HekoTopom oToBpaxenun f KOOPAMHATHON NNOCKOCTM Npo-
M3sonbHas Toukd (x;y) orobpaxaerca Ha Touxy(—2x;y-1).

Hokaxure, uto oTo6paxsenme f geuxenrem He SBARETCH,

Orsor; .




T4 A KN MapannenbHblil nepeHoc u ocesan

cummetpus (40-45)

Yacre |

Mpu napannensHom Nepexoce HA BeKTop a TOuKO A nepewna b
TouKy A, Touka B — e Touxy B,. Buibepute BepHoe yTBepxagetue.

a) Bexropu q  AB KonnuHeapHsi.

6) ®urypa ABB A, — napannenorpamm.

s) Bexropu g u BB, pasmu.

r) Npsmeie AB u A;B, napannenshe.

a) Mpamvie AB, u A,B nepecexalorca Mnu COBNOARAIOT.
BapuaHTu oTBETOR

2,

LaHa 0CeBas CHMMETPHA C OCBIO 5 M TOUKM A M B, He nexaume
HO OCU CUMMETPHM. M3BECTHO, 4TO NPU CHMMETPMH OTHOCUTENBHO
sTouka A nepewna B Touky A, Touka B — e Touky B,. Bubepure

BEpHOE YTBEPKAGHHS,

a) MNpsmeie AB, u A,B nepecexaiorca.

6) Mpamwe AA, u BB, napannensHel.

8) Otpeaku AA, n BB, pastu.

r) Otpesxu ABu A B, pashm.

A) Npamuie AB, u A,B ne nepecexaiorcs.

BopHanTs 0TESTOB

3.

Npamas a nepnenamxynspua cropore BC tpeyronbHuka ABC w
npoxoauT Yepe3 Touky A. Hapucyre $urypy, B kotopyw nepe-

45



KOHTPOJ'IN'IHC MIMBPHUTENLHLIE MATODMONL N FA&OMBTPUM. @ knace

4.

xoguT TpeyronbHuk ABC npH cMMMETPMMH OTHOCUTENLHO NPSMONH
0 M NOCNERYIOWMM NepeHOCOM Ha BeKTop AB .
Orser: .

Ho KoopaMHATHOM RAOCKOCTM AGH MOPANNeNbHLIH NEpeHoC
q=i+5] M Touxa A(-4;1), xotopas orobpaxaercs Ha TOu-

ky A;(x—1; 2y). Holgure x u y.

BapuanTu otBeTOR

x=-2; [x=2; | x=-2; | x=2; | x=-4;
y:

3 y=-3iy=-3 [ y=3 |y=4

5.

Mpu oceeoi cuMMETPHM oTHOCHTENLHO Npamoi f Touka A (8; -7)
nepewna & Touky A,(2;11). Holgure koopanHartel Taukmn nepe-
ceveHMs npambix AA, uf.

BapwanTw oTeeToE

2 3 4 | 5

(3;

4)((5; 2)|(3; -9)|(2 -4)|(5; -4)
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Yacre 1l
Hawm ksaapar ABCD co cropouoi, pasHoi 10, M ocesas cummert-
pMA OTHOCUTENBHO Npsmoil AM, rae M — cepeguna ctoponbl BC.
Npu 3ton cummerpum xsaagpar ABCD nepewen ® bury-
pyABCD, (A nepewnasA;B—8B;C—eC;D—8D)
Haraure nnowoms ¢uryps, cogepxalien BEE TOYKM KBAAPATO
ABCD v durypu ABCD, .
Ovpor: .

3anaHe Asa paeHbix otpeska AB u CD, npuuém npamue AB u
CD we napannensHbl M OTPe3KM He MMEIOT oBLMX ToveK. 3aaom-

TO NAPONNENtHLI NEPEHOC P U OCeBYI0 cMMMeTPHIO f Tax, yTobw

HX NOCNEeNOBATENbHOE NPUMEHEHME K oTpeaky AB aaeanc otpe-
sok CD.

Oreer: .




Tecr 13. MopannensHui NAPSHOC K GCEBAA CHAMBTRMS

Bapuanr 2

Yactp |

1. Tlpu napannentHom NepeHoce w TOYKA A Nepeiuna B TOUKy A,
TouKa B - 8 Touky B,. Buibepure seproe yTeepxaenue.

a) Bextopw w # AA konnvHeapHs.
6) Purypa ABB A, — napannenorpamm Hnm ToukM A, B, B, ne-
XKOT HG OHOM NPAMON.

8) Bektops w 1 AB, pasHbi.
r) Mpamste AB M A, B, napannenthsl uam cosnapaior.

a) Mpamsie AB, u A B nepscexaiorca.
_DopuarTyi oT8sTOR
ERESEE

a 6 e r A

2. [aHa ocesas cummeTpus € 0ChIO M M ToukM A M B, He nexcowme
HG OCK CUMMETPHN. M3BECTHO, YTO NPU CUMMETPUM OTHOCHTENLHO
mTouka A nepeiuna 8 Touky A, 7o4ka B — & rouky B,. Buibepu-

Té BOPHOE YTBEpXASHME,

a) Mpameie AB, u A, B He nepecekarorca.
6) Npambie AA, 1 BB, napannentHel.

e) Orpeaxu AA, u BB, pashsi,

r) Otpeskn AB u A,B, pasHu.

A) Mpsmue AB, v A, B pasHbi.

BapuawnTel oTBETOB

a 6 B r

3. MNpamas a nepnenankynspra cropone BC tpeyroneHuka ABC u
NpoxoauT Yepe3 Touky A. Hapucyitte durypy, s kotopyio nepe-
XoAMT TpeyronsHnk ABC npM CHMMETPHM OTHOCUTENBHO NPAMON
a M NOCNenyIoWMM REPEHOCOM HA BeKTop AB .

Oraer: .
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KoHTpOARHRIG M3MEPHTONDHBIE MATEPHGNAN NO reomeTpun. 9 noce

4,

Ha koopavHOTHOM nNNOCKOCTH AGH NApannensHelM NepeHoc
¢—7=517—2} M touka A(-4;1), kotopas orobpaxaerca Ha TOu-

ky A (x-y; 2—y). Hagute x n y.

BapuauTtel oTeeTOB

1.1 2 3

x =

y:

il

=2; |x=4; [x=-4; | x=2; | x=-4;

3 |(y=3 |y=-3 |v¥

y=3

5.

MNpn oceBoi CUMMETPMM OTHOCHTENLHO RPAMOM O TOYKA
A(-8; —4) nepewna B vouky A,{12;-10). Haitaure xoopamma-
Tbl TOUKM NepecedeHun Npameix AA, U a.

BapnaHTu oTRETOR

1

2 3 4 1 5

(4;14)|(-4;14)}(2;-7)|(2,5: -7,5)|(-5; 4)

6.

7I

48

Yacre 11

Dan keaapar ABCD co cropoHon, passon 10, n ocesas cummer-
pua oTHocHTeNsHO Npsimoin AM, rae M — cepeguna cropoubl BC.
Mpn 310l cummerpun xesoppar ABCD nepewen B umry-
py AB,C\D, . Holianre nnowaae ¢urype, cogepxaweis BEO Touku
durypsl AB,CD,, He npurapnexausme keagpaty ABCD,

Oraer: .

3apaHel Asa paBHbix oTpe3ka AB uCD, npuuém npamuie AB u
CD we napannensHel (Ho He cosnaparot) u Toukmu B u C nexar e
PA3HBIX NONYNAOCKOCTAX OTHOCHTENBHO NPSMOM, NPOXOAALLEH
yepe3 cepeuHbl oTpeskos AB m CD. 3anoite nopannenbhuiit
nepeHoc pwm ocesyio cummertpuio f Tak, yTo6sl Mx nocneaosa-
TensHOe npumeHeHme k otpesky AB paeano otpesok CD vak,
470 Touxa A nepewna e Touky D.

Oraer: .




HOBOPO'I' M UeHTPANDbDHAA CHMMETPMUA
(40-45)

Bapuanr 1

Yacten |

1. Mpu noropote R, oTHocutenbHo Toukn O Ha 60° Touka A nepe-

wna 8 Touky A, Touka B — B Touxy B,. BoiBepute BepHoe yreep-
XpeHHe.

a} Otpesku AA, n BB, pasmnl.

6} Otpeakm AB u AB, pasHbl.

B} Yron AOA, pasen yrny BOB, u pasen 60°.

r} Otpeskn AB, n AB pasuu.

A} Yron mexay npambimu AB u AB, paren60°.

BapuaHTu oTEETOB

6 ) r A

2. [Daua ueHtpanbhas cummetpra Zo ¢ ueHtpom O mtodkn A u B,

He nexaume Ha OAHOHW NpamoN ¢ ToukoM O. MasectHo, uTo npu
cummeTpun Z, Touka A nepelwna B TouKy A,, Touka B — B Tou-

Ky B,. BuiBepuTte sepHoe yTBepxaeHme.

a) Npamwe AB, n A, B naponnenbHbi.
6) Npamete AA, 1 BB, napannenbHel.
B) Orpeskn AA, 1 BB, pasHm,

r) Orpeskn AB m A, B, poenol.

a) Yron AOB, pasen yrny BOA,,

BapuauTa oT88TO0B

6 B r A

DokaxuTe, 4TO NpH NOBOPOTE YIAM MEXAY NPAMBIMM HE M3MEHR-
0TCA.
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4. MNpu nosopote Ry omHocutensHo Touku O na 60°Touka A ne-
pewna B ToukyA,, Touka B — e Touxy B, npuuem

ZA0B,=120° . Haitgure LAQOB & rpapycax.

Bopmontu oTesTOR

HerosmoxHo

60° 120°|30°

HOMTH

5. Ho xoopaMHOTHON NROCKOCTM 30AaH NOBOPOT Ry OTHOCMTENLHO
Hovana — ToukM O Ha 90° W Touka A(2; 3), KOTOpas nepewnad

B TOuKY A, . Haiamre koopaMHaTh TOMKM A, .

Bopuant oTeeros

6. Ha koopaMHATHON NNOCKOCTH 3GAAHA LEHTPANbHAR CHMMETPHA C
UeHTPOM B Hauane — Touke O 1 Touka A(2; 3), xotopan nepe-

wna B Touky A, . Haipure koopaunatel ToukM A,.

Yacrte 11

7. Dan keaapar ABCD co croponoir, pasHoi 10, u uextpansHas
CHMMETPHSA C USHTPOM B Touke M — cepepmie croponu BC, fpu
aToM cummeTpun ksappaT ABCD nepewen B $urypy ABCD,.

Halpmte nnowapas Tpeyronshuka AAC,.
Orvser: .
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Tecr 14, MoBopoT it LEHTPANLHON CHMMBTPHA

8. 3apoww psa pasHbix otpeska AB uCD, npwuém npameie AB n
CD we napannenshb n Tovka C He nexut Ha AB . 3agpaiite eH-
TPANBHYIO CUMMETPUIO Zo M nosopoT R, TOK, 4Tobu Ux nocnepo-
BOTENbHOE NPHMEHeHue k oTpeaky AB paeano otpesok CD ue
peaynbrare Touke A cooTeetcTeoeana Hw Touka C.

Oreem: .

BapuauT 2

Yacre |

1. Tpwn nosopore Ry, otHocutensHo Toukn O na 30° Touka A nepe-
wNa 8 TOYKYy A, Touk0 B — 8 Touky B,. Buibepute BepHoe yTREp-
xaeHHe.

a) Orpeaxn AA, u BB, pasHbi.

6) Otpesxu AB u AB, pasum.

e} Yron AOA, paeet yrny BOB, n paeen 30°.
r} Otpeakn AB, 1 AB pasHbl,

n) Yron mexpy npambimu AB u AB, pasen30°.

Bapuantu oTseto

a 6 B r A

2, JaHa ueHTpansHan cummerpHs Lo ¢ ueHTpom O M Touku A B,
He nexoalwme HA OgHOM npamoi ¢ Toukom O, UssecTHo, 4To npum
cvmmeTpun Z, Touka A nepewna B Touky A,, Touka B — B TO4-

ky B,. BuBepute sepHoe yTaepxpaeHne.
a) Npamsie AB 1 AB, napannensHsi.
6) Mpamue AA, u BB napannenbHsl.
8} Otpesku AA, n BB, pasHwl.

r} Otpeskn AB u AB, pasHsi.
n) Yron A,OB, paseu yrny AOB .
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BapuanTtet oTeeTos

a 6 s r a

3.

4'

JlokaxuTe, NTO €CAM NPSMON O NP UEHTPANBHOM CHMMMETPHUM
cooTeeTcrayeT npamas a , 7o a||a’.

Oraer: .

Mpu nosopote R, otHocutensHo Touku O wa 30° touka A ne-
pewna e Touky A, Touka B — B Touky B,. Halgure yron mexay
npambiv AB u A B, B rpaaycax.

BapuonTet oTRETOR

a .

60°(120°|30°

Hesoamoxno

HOATH

5.

Ha kxoopauHaTHOM NNOCKOCTH 3GAOH NOBOPOT R, OTHOCHTENBHO
Hauana — rouxu O ua 270° u Touka A(-—5; 6), KOTOPGR nepe-

wna & Touxy A . Haiaure koopanHATH TOUKM A, .

BapuanTte otesToR

x=5 | x=5;
y==6 y=-6

6'

Ha K0OpPAMHATHON NNOCKOCTH 30A0HA UGHTPANLHOA CUMMETPHA C
ueHTpom & Havane — Touke O w Touka A(5;-6), xotopas ne-

peiuna B Touky A, . Hangure koopamHaTsl Toukn A,.

Bapuanth otseros




Tecr 14. MNosopoT 1 UaHTPANEHAOA CHMMETPHS

7.

Yacrte |l

Han keagpar ABCD co cropoHon, pasion 16, u LeHTpansHas
CUMMETPMS C LieHTPOoM B Toske M — cepeamne cropoub CD. Mpu
aton cummetpun ksaapar ABCD nepewen s durypy ABCD,.

Hoiipure nnowopas tpeyronsiuka AAD, .

Oreer: .

3apanb asa pasHbix otpeska AB mCD, npuuém npsmete AB u
CD napannenwhn (Ho He cosnaaawoT) u Toukn B u C nexar e
PA3HLIX NOAYNAOCKOCTAX OTHOCMTENIbHO NPAMOM, NPOXOAsALLeH
yepes cepeauHsl otpeakos ABu CD. 3apoiite uentpansuyio
cummatpmio Lo M nosopot R, Tak, wtobbl Mx nocneposaTenbHoe
npumeHeHMe Kk oTpe3ky AB pasano oTpezok CD Tak, uto Touka
A nepewna s Touky C,

Orser: .
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L:T= @ N UTOoroBbin TECT QI ATTECTALMM 30
Kypc reomeTpum 7-9 knaccos

Bapuanr 1

Yacte |

1. [Oau yron AOB, pasHein 120°. Ot nyuya OB otnoxex yron BOD
Tak, 4to nyy OD npoxoamt mexagy cropoHamu yma AOB wu
ZAOD: ZBOD =1:3. Hongure sennunny ZAOD .

BapwanTh otaeTon

2

4

s

60D

120°

30°

160°

25°

2. Ha otpeake AB swbpanm pse vouxu M wu T Tok, wuto
AM:MB=3:5 u AT:TB=5:19. Haligute anuny orpeaxa TM,
ecnM AB = 6 m.

BopuanTte oteeToR

1 {53 (1505
3. Ha napannenssbix npameix @ U b BasTe To4kH A u B cootsercr-

seHHo, npu4ém AB = 12 m 1 npamas AB obpaayer ¢ ogHoM n3
napannensHux yron 30°. Hargute pacctosHue B meTpax oT ce-
peanHel 0Tpesxa A8 A0 KOXAOH M3 AAHHLIX NAPANNENLHLIX NPA-
MbIX,

Bapuante oteeros

X |

2un2

3u3

dud

5ub

4. [Dou xeappar ABCD u touxka M, nexawas Ha cropoxe BC, etpoe
6nmuxe « B, yem x C. B xaxom otHoweHun npamas AM genur cro-
poHy BC, ecnm cuntate oT Toukm B?

Bapuantsl oteetoB

et

2|

&

1:4(1:2

:3

:4(2:3
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Tecr 1 5. Uroroeuiit Tect 30 Kypc reomeTpun 7=9

5. B oxpyxHocth anamerpa 10 M nposeaeHa xopaa AAMHON 6 m.
Haligute pacctoaHue B MeTPax OT UEHTPA OKPYXHOCTH A0 ACH-
HOW XOPRABI.

Bapuantl otseTos

T

f

RAERENES TS
31215 | 411

6. B oxpyxHocn puametpom 100 cx nposeaeHt gea & auameTpa,
koropsie oBpa3syioT yron, pasHbii 60° . Holaure gy 8 cantm-
METPOX HOMMEHBIEH CTOPOHbLI YeTbIPEXYTONBHHMKA C BOPLUMHOMM
8 KOHLIAX NPOBEASHHBIX RHAMETPOB.

Bapuantw oreeToR

10| 20| 30| 40 | 50

7. WNa toukn M K okpyxHOCTH pagnyca 1 M nposegeHd nse kaca-
TensHbie MA u MB, A u B — Touxm kacamums, yron AMB pasen
120°. Hairaure AB.

BapuaHTe oreetos

2134l s
05( 1 JE J§ Haittd He-
BOIMOXHO

8. Hakgute nnowaae 30w TpuxosarHok GuUrypst, M306paKEHHOM HA
prcytxe. Bce Hoo6xoanMbIE PA3IMBPLI YKO3OHM HO PUCYHKE.

BGpHOHThI OTBETOB

1 2 | 3 4 | 5
12-2n | 6+ | 2v2n |8-7 | 243
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KoHTPONRHREIG HAMEPHTENLHLIE MOTEPMGNE MO FEOMETPHM, 9 Knace

Yacre 11

9. Yepes Touky O nepecevyeHHs AHAroHaned MNAPAANENOTPAMMA
ABCD nposegexa npamas, nepecekaowan croporsi AB u CD s
Toukax P u T cootsercreenno. Jokaxure, yro BP = DT,

Orser: .

10. B 1peyronsunke ABC nposesena cpepHsa nunua MN, npuuém
Touku M u N nexar na croponax AB u AC cootsercreeHmo.
Hanpure cymmy BM+MH+HN+NC+CB pavH coorseTtctByso-
uwx otpeakos, ecnu H — ocHosanme Bhicotel AH TpeyronuHuka
ABC u nepumeTp TpeyronbHuka ABC pasen 10.

Oreer: .

11. OkpyxHocTH ¢ ueHTpamu B Toukax | U J He umelor obmx Touek,
BHyTpenHan oflan KACATENEHAA K 3TMM OKPYXHOCTAM AAMT OT-
Pe30K, COBAMHAIOLIMM MX LBHTPb, B oTHOweHmM 5:1. Hakaute
Anolaas Kpyrd, OfpaHUYEHHOTO GONbIWeN OKPYXHOCTHIO, @CnM
nAOWOAL MeHstero kpyra pasHa 10 em’.

OrBert; .

Macte 111

12. Buccextpucnl yrnos B u C vpaneymu ABCD nepecekaiotcs B Touxe

O, nexawen na croporne AD. Jokaxure, yto touka O pasHo-
yaaneHa ot npambix AB, BC u CD.

Orser: .

13. Yepes Touky, nexaulyio 8O BHYTpeHHeNn OBNACTH NPAMOYTONbHM-
K4, NPOBeAeHbl NPAMbIe, NApannentHuie ero croponam. Hokaxu-
18, 4to cymma P, + P, nepumerpor asyx manbix Py

NPAMOYrONbHUKOB, PACNONOKEHHLIX BAOMD 2, P
AMOTrOHANH AAUHHOTO NPAMOYTOALHUKA, POBHO
NePUMETPY DOHHOTO NPAMOYFOMLHMKA. O603HAUMM NEpUMETDLI
nobeX TPEX M3 MeTHPEX OBPASOBABLIMXCA NPAMOYTONbHMKOB
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Tecr 15. Mtoroewd tect 3a Kype reometprn 7—9

vepes P, P,, P,. Bupaaure wepea HuX nepumeTp uyeTeéproro ma-
NOTO NPRMOYTONBHUKA.

Oreer:

14, B kpyre paamyca r nposefeHa xopaa AB, anuHoM rﬁ, M HO
3TOW XOPAe KOK HO AMOMETRe MOCTPOSHA MOAYOKPYXHOCTh BHe
MCXORHOM okpyxHoctM. Holpgute nnowape durypsl, orpoHi—
YeHHOH AYroW AB u nonyoKkpyXxHOCTbIO, ecnu r= 2.

Orser: .

Bapuanr 2

Yacte |

1. [on yron AOB, pasnuii 150°, Ot ayua OB otnoxeH yron BOD

Tak, 4to nyqy OD npoxoaut mexpy cropoxamn yrna AOB u
ZAQOD : ZBOD = 2: 3. Haiigure senuumny ZAOD.

Bapnarta orteeToR

60° 1120° [ 30° | 160° | 25°

2. Ha orpeske AB euibpawn pse Ttoukm M wu T 1ok, uto
AM:MB=5:7 u AT:TB=1:5. Hohaure anuny ortpeska TM,

ecnu AB = 24 m.

BapmonTul oTeeTos

1| 3| 2| 416

3. Ha napannenuHbix npsambix a 1 b B3sTe TowkM A W B coortsercr-
BEHHO, NPU4EM npamas AB ofpasyer ¢ oaHOH M3 NAPANNENbHbIX
yron 30°. Halaunre AB, ecnu pacctosHue mexay NapannenbHsi-
MM nipaMbivi pasHo 17,
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KOHTPONLHBS H3MEPUTENEHEIE MOTEPHANM NO reoMeTPHH. 9 Knacc

BapswaHTu oTseToB

17 [ 3485|511

4. [Jon xeappar ABCD v rouxa M, nexauas Ha cropoue BC, s apa
pasa 6nmuxe k C, yem k B. B xaxom otHoweHun npaman AM penmt
amaronans BD, ecnu cuntaTtk oT Toukm B?

BopuanTs oveeTos

1:1)1:211:3|2:1|2:3

5. B oxpyxHoctu pametpom 26 m nposepera xopaa anuHoit 10 m,
Haipmre paccroswme B mMeTpax oT UEHTPA OKPYXHOCTM AO ACH-
HOW XOpAbt.

BopuanTy oTeeToB

1t 12116 § |13

6. B oxpyxHOCTL BNMCOH NPAMOYrONLHMK TAKOM, YTO Yron mexgy
€ro CTOPOHOH M BUarcHanbio pased 30°, Haokaure amomeTp ok-
PYXHOCTH B COHTHMETPAX, ECNM MEHBIWAA CTOPOHA NPAMOYTOAD-
Huka pasHa 100 cm.

. bapnarm omeros
3‘»1 )
100 150|200 | 130 50

7. W3 toukn M K OKpYXHOCTH pagmyca V3 m npoBseneHs ABe Kaco-
TenbHoie MA u MB, A u B — TOUKH KOCOHMSK, Yron mexgy KoTo-
poimu pasen 60° . Haligure AB. Oteer aaiTe B meTpax.

BapwanTe oTBeTOB

3|2l |v3| Hom
HEBOIMONHO
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Tect 15. Uroroesii Tect 3a kypc reometpuu 7=9

8. Hamgure nnowaas 3aWTPUXOBAHHOM PUrypbl, M306PAXEHHOM HA
pucyHke. Paguyc okpyxHoctu paseH 2, tga=2.

N7V

BapuaHTsl oTBeTOB
1 2 3 4 5
2 S5+n|6-n|8-2n(10-2n

Yacrte |l

9. Yepes touky O nepeceueHus guaroHanew NApannNenorpamma
ABCD nposepeHa npsmas, nepecekatowas crtoporsl AB u CD B
toukax P u T cooteercreenHo. Jokaxure, yto BT = DP.

OreerT: "

10. B tpeyroneHuke ABC nposepena cpeguan amums MN, npuuém
Toukn M u N nexar Ha cropoHax AB u AC coorteetcreeHHo.
Haiipure cymmy MH + HN + NM anun cooTeeTctayowmx otpes-
koe, ecnu H — ocHosanme sbicotet AH Tpeyronashnka ABC w ne-
pumetp Tpeyronsuxa ABC pasen 12,

Oreer: .

11. OxpyxHoct ¢ yeHTpamm B ToukaX [ M J He nmeloT obux Tovex.
BHyTpeHHsn oOwWas KOCATENbHAN K 3THM OKPYXHOCTSM AENMT OT-
pe3oK, COBAMHAIOWMM MX LieHTP, B oTHOWeHWM 3 : 4. Hamgure
NACWOAL KPYTQ, OFPaHMYEHHOro SoAbweld OKpYXHOCTHLIO, ecnM
NAOWAAL MEHBWETO KPyrd pasHa 18 cm?,

Oreer: .

Yacte 111

12. BuccekTpmca BHyTPeHHEra yrna A v BHELHEre yrna npyu BeplumMHe
C tpeyronsuuka ABC nepecexatorca B Touke O. oxaxure, uro
touka O pasHoyaonena ot npameix AB, BCw AC.

Oraor: .
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KOI'ITPO.I'IbelC HIMODMTONbHLIE MOTERMOAL NO FSOMETRHM. ? knace

13. Yepea Touxy, nexawyio so BHYTpeHHeH 0BAQCTH NPAMOYTONbHHU-

Kd, NpOBEAeHb NPAMbIe, NAPANAENntHbe ero CTOPOHaAM. Jlokaxn-
Te, YTO CyMMA P, + P, NePUMETPOB ABYX MAfLIX

P

NPAMOYTOALHMKOB, PACNONOXKEHHHX BAONL
AWOrOHANM AAHHOMC NPAMOYrOABHMKD, PABHO P Py
NEePUMETPY AUHHOTO NpamoyronsHuka, Obo-
3HAYUM MEPUMETP MCXOAHOTO NPAMOYTOALHH-
ka 3a P, a nepumeTp opHOro M3 YeTHipex obpaaosaswmMxcs nps-
MOYTOnbHMKOB “epe3 P . BuipasuTe yepes HUX cymmy nepmmer-

POB TPEX OCTABILMXCA MAAMBIX MPAMOYrOABHUKOB.
Orper: .

14. B kpyre pogvyca r nposenena xopaa AB, anvHon r\/_i, M HO

60

3TOM XOpPAe KOK HA AMOMeTPe NOCTPOeHa MOAYOKPYXHOCTh
BHYTPb MCXOAHOW OKPYXHOCTH. Halaute nnowops ¢urypsl, or-
paHU4eHHOH AyroM AB W nonyoKpyXHOCTEIO, 8cAM r= 4,

Oreer: .




2,

3.

4,

AWATHOCTUYECKHUE KOHTPOJIbHbLIE
3A[A4YH

HaH veteipexyronsinuk ABCD. M, N — cepeguHm cropoH AB w
CD coorsercreenno. Joxaxuve, uro 2MN = AD + BC.

Han eexTop AB . Hawgmve reomeTpuyeckoe mecto tovek C, Ta-
KHUX, 4TO AB-AC=1.

Hawe ape okpyxHocTu ¢ uentpammu O, O; u paagmycamm R, R,
cooteercTeeHHo. Hakgure reometpryeckoe mecto Touek M, Ta-
kux, 410 OM? -R?* = OM*-R?.

Dokaxmute, YyTO OTPe3KM NPAMOH, NEPEeCceKaioweH ABe KOHUSH-
TPMYECKME OKPYXXHOCTH, PUCNONOXEHHLIE MEXAY OKPYXHOCTAMM,
PaeHb Mexay coboit,

{lee oxpyxHocTM nepecekalorca B Toukax A, B. Yepes ath Touku
nposefeHbl ABE NOPANNENbHLIE NPAMbIE, Nepecexalowme OAHY
okpyxHocTs B Toukax K, L, a gpyryio B roukax M, N. Hoxaxwure,
uto KLMN — napannenorpasmm.

Oee okpyxHOCTH KacalOTen BHeWwHuM 06pa3om B Touke A. K Hum
nposefeHa obwas eHewHss xacarenswos BC. [lokaxure, uro
ZBAC — npamon.

DBe OKPYXHOCTH POAHYCOB 2 U 3 KACOIOTCA BHEWHWM 06pasom,
Tak xe oHuM BnMcaHB B oAMH M TOT Xe yron. Haiaute paccrosHue
MeXAY TOUKAMM KOCOHMUS MEHBLUEH W3 OKPYXHOCTEN CO CTOPOHA-
MM yrna.

Paerb M nBG TPEYTOALHHKG NO ABYM CTOPOHOM M POAMYCY ONH-
CAHHOM OKPYXHOCTHE

PasHs nv aBQ TPEYTONbHMKG NO ABYM CTOPOHAM M pasmycy snu-
CAHHOM OKPYXHOCTHE

10. Haiigure cropoHy tpeyronskmka, ecnm Buccexipmca, nposegen-

HOS K HeH, PaBHA 3V2, a pse Apyr1e cTOpoHbl pasHbl 4 v 6.
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KOHTPONLHLIE HAMBPUTENLHEIE MATAPHANE NO reomMeTprn. ¥ knace

12.

13.

14.

15

16.

17.

18

19

20

21

62

Horpure cropory TpeyronsHuka, ecnv MeamaHa, NPoBeAeHHAA K
HeH, paexa 1, a npunexawme yensl — 30°u 45°.

Halipure cTopoHy TpeyronsHuka, ecnu mMeanaHd, NpOBEAEHHAS K
Hei, pasHa 1, a ase apyre cTopoHs — 3 u 4,

Dee okpyxwuoctn nepecexalorca B Toukax A n B. Ha opHo# u3
okpyxHocrei a3anu Touky C. Mpambie CA u CB nepecekaiot BTO-
PYIo OKpyxHoCTs B Tovkax M, N. [lokaxurte, 4to kacatensHaa K
nepeoi OKpYXHOCTH B Touke C napannensia MN.

CropoHsl TpeyroneHnka pasksl é U 8, 0 meaMaHbI, NPOBeAeHHLE
K HUM, Nepnexamukynapusl. Haiaure tpeTobio cTopony.

Ortpeaok, coegmuaowmii ocHosaHMa encot AN u BM tpeyrone-
wuka ABC, euaen u3 cepeauHnl cTopoHbl AB nop npambim yrnom.
Hakiaure yron C,

ABCDE — npaeunbubiit nammyronbHuk. O — ero uentp. Jokaxm-
T€, YTO UEHTP OKPYXHOCTH, BIMCUHHON B TpeyronsHuk ABC, cum-
meTpuyen Touke O otHocuTensHo AC.

Haitgute anuHy BuccekTpmcel, NPOBeAEHHOM K rMNOTEHy3e npa-
MOYTONLHOIO TPSYTONbHUKA C KOTeTaMM 3 U 4.,

Buytpn yrna 120° pasnm ToUKY, YAGNEHHYIO OT CTOPOH YINA HA

paccrosums 5 n 245 . Haitgure PacCCTOAHME OT Hee OO0 BeplW M-
Hbl yTaa.

LlaoHBl KoopaMHATL TPex NocnenoBaTEeNbHbIX BEPWMH NAPANAENO-
rpamma: A(3; 4), Bl4; -8), C{—2; 1). Haiaute koopanHaTl ver-
BOPTON BEPWHHE M KOCHHYC YT/1d MEeXAY OMOTOHANAMM.

Yron mexay BeKTOpamm a, b paseH 45°, a nx aAnHB pasHb) V2

u 1 cootsercteenno. Haliaute yron mexay sextopamu a—b u
a+b.

Yepes eepwmnbl A 1 B Tpeyronsimuka ABC npoxoaut oKpyXHOCTS,
nepecexkaowas cropol AC 1 BC e Toukax B, u A, cooTsercTeen-
HO Tak, 4to AnmHa A, B, = 3. Hakagure pagnyc okpyxHoc, npo-
xopawen yepez Toukn A,, Byn C, ecrm AB=6,BC=5,CA=7.



JOHArHocTMIeCKHE KOHTPONLHbIE 3AAGUM

22. B paenoboyHoM Tpanewdn opHO OCHOBOHME paBHO 18 om, a
cpegHan nukua 25 cm. Onpepenure poCCTOSHMS OT BOPLIMHDI
OCTPOro Yraa Tpaneuqu Ao 6AnXKONWIeN K HeH TOUKM BNMCOHHOM
OKPYXHOCTM.

23. M3 Toukm A npoBegeHbl ABe ceKyluMe OKPYXHOCTHM paguyca R
TAK, Y4TO PACCTOSHHME OF LUEHTPA OKPYXHOCTH 80 KOXAOH M3 ce-

KyLLMX COCTABAAET % . Onpegenure nRowaabL YOGCTH KPYTa, KO-

TOPUR OFPUHUYEHU AOHHOM OKPYXHOCTHIO M PUCNONOXEHA MEXAY
COKYWIMMM.

24, NpouzeeneHne HEPTBHLIX BLICOT NAPANASAOTPUMMO PABHO Js ,
a BeNMYMHA 8ro ocTporo yrna He bonbie 60° u He meHbe 45°.
Onpepennte HaMBORbILEE M HAWMEHBWEE 3HAYEHME NNOWGAM
3TOrC NAPANNEROTPOMMA.

25. Buicota u meanaa, NPOXOAALIMe Yepe3 BepwnHy B TpeyronbHu-
ka ABC, nexar HO NPAMLIX, KOTOPLI® 30A0HB COOTBeTCTBEHHO
yposHeHMaMM x +y — 2 =0 u 2x — y + 1 = 0. Onpegenure xoop-
AnHaTul Bepwmnu C, ecan A{1; -2).

26. Yepes sepumH A 1 B tpeyronbumka ABC npoxogmt okpyx-
HOCTL, nepecekaiowas crtoporu AC u BC cooteercreenHo 8 Tou-
kax P u Q rax, yro amuna QIC = 2. Halignte paguyc oKpyxHOCTH,
npoxopsuen yepes Toukn P, @, C, ecmm AB=9,BC=15, CA=8.

27. 8 pasHoGOMHYIO TPANEUMIO, OAHO OCHOBAHME KOTOPOW PABHO
8 cm, a cpepnss nuHna — 9 om, BNMcana okpyxHocTe. Onpegenu-
Te paccrosHWe OT BepUIMHL TYNOro Yrna TpaneumM ao Gamxai-
WeM K HeH TOUKM BNUCAHHON OKPYXHOCTH.

28. U3 Toukn A nposepeHbl ABe cexylUME OKPYXHOCTHM paauyca R
TGK, YTO PUCCTOAHWE OT LIEHTPA OKPYXHOCTH A0 KOXAOH W3 ce-

R -
KYLWMX COCTABNAGT ﬁ . Onpenemﬂ'e Aaowcdas TOM HaCTM Kpyra,

KOTOPAs OFPAHMYEHA IAHHOW OKPYXHOCTBIO M PACNCNOXEHT Me-
XAY COKYLUMMM,
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KOHTPONbHBE MIMBPUTENLHLE MATEPHENLI NO reoMeTPMM, P knacc

29. Nponssenenns HepPABHEIX BRICOT Napannencrpamma pasto 12, a

31

32

33

34

35

36

64

*

BENMYMHA ero Tynoro yrna He Gonswe 135° 1 He menswe 120°,
Onpegenure Hanbonbliee W HAMMEHbLLEE 3HAMEHWE NNOWaAM
3TOrQ NAPAANENOrPAMMA.

Buicota M Megmaka, npoxogsiwime Yepes BEpLIMHY A TpeyronbHH-
ka ABC, nexar Ha npambix, 300HHBIX COOTBETCTBEHHO YPUBHE-
HHAMM X ~ 2y + 1 =0 u 2x — y — | = 0. Onpepenure koopaunarsl
BeplumMHb B, ecnn C[-4; 4).

B weTnipexyronsiuke ABCD na croponax BC u AD sasanm Touxkm P
n T cooTeaTCTBEHHO TOK, YTo S BPT+ /BAD = ZCDT + ZCPT= 180",
Hokaxwure, uto AB napannensta CD.

Yepes sepuwmny C tpeyronsumka ABC napannensio AB npose-
aexa npamas. Ha 3ton npamoin subpana Touka M Tak, YTo npsa-
Mas, Nnpoxoaatan Yepes Touky M napannensio AC, nepecekaer
npoponxeHne cropoin BC 3a touky C e Touke P. [lokaxure, yro yr-
net Tpeyronsinka ABC paenbl yrnam tpeyronbHuka MCP: ZA = ZM,
£B=LC, LC=£P,

KM — cpepmss naunma tpeyronsuuxa ABC v PTE, npuyem Touxa E
nexut Ha AC. [lokaxuTe, uro:

a) eepwuHa B npuHaanexwur otpeaxy PT;
6) AP napannensho CT.

OuaroHanm verupexyronsiuka ABCD nepecexaiores 8 vouke O,
npuyem AQ = OC, Touka K — cepepmna AD. Otpesok, coepu-
HaowuiA cepepnHbl otpeskos BK u BO, paeen 5 cm. Halgure
cropony CD.

Touka M — cepegmHa ctopons CD napannenorpamma ABCD, B
KAKOM OTHOWeHHM, NepeceKascs, aenatca otpeaku AC u BM?

B rpaneumn ABCD orHowenme ocvoranmni BC : AD =a : b. Ha
cropoHax AB n CD cooreetcTeeHHo BuBpaHil Touku M 1 N Tax,
yro AM : MB=DN : CN=m: n. B kOKOM OTHOLLEHHM AUAroHAND
BD penut otpesok MN?



DuardocTHuecKHe KORTPONLHEIE 30804M

37. Mpamosa o nepecekaer croponus AB, BC tpeyronbuuxka ABC u

npoaonxenue ctoponn AC 3a touxy C 8 Toukax M, N u P coor-
AM BN AP

seTcTeeHHo. Haligute oTHowenwa ——, — ec pac-
MB’ NC =~ PC’
CTOAHMA OT BEPWHH TPEYTONBHWKA A0 NPAMOH G PABHBI COOTBET-

creenno d,, d, v ds.

38. Ha croponax AB, BC, CD n AD wernipexyronbhuka ABCD sbi-
Bpamnl Toukn M, N, K, L cooteercteenHo Tak, yto AM : MB =
=AL LD =CN: NB =CK: KD = m: n. Onpegenute nepumerp ve-
toipexyronsiuka MNKL, AC=q, BD =b.

39. Yetmpexyronshuk ABCD pnucan & okpyxHocts. Yron B — Tyno#,
BC = g, AC = b, puametp oxpyxHoctH pasen d. Onpep.enm'e
paccrosHue oT BepwmHb C o npamoi AB.

40. Touxn M u N nexar Ha croponax AD u DC napannenorpamma
ABCD tax, yro AM : MD=m: n, DN: NC=p: q. B xakom oTHo-
WeHMM, CYMTAA OT ToukM B, orpeaok MN genut guaronane BD?2

41, B octpoyronsHom Tpeyronshimnke ABC npoeepenn BbicoTH AA, M
BB,. UarectHo, uto AB =¢, ZABC = 460°. Halaute gnuny A,B,.

42. lnaronans TpaneumM RenMT ee HA ABA pPaBHOGEAPEHHLIX Tpe-
YroneHWKa. Yron npu OCHOBOHMM OQHOTO M3 3TMX TPEYrONbHUKOB
paeen 40°, Haitgute yraw Tpaneumn.

43. Yepes Touky nepeceverna auaroHaneir Tpaneumn ABCD u cepe-
anny 6okosoi cropons CD nposeaena npamas, nepecexaiowan
Apyry1o 60KoBYiO CTOpOHY Tpaneuvmn & Touke F. Halgute oTHo-
wenme AF : FB, ecnu otHoweHWe OCHOBGHMHA TPANBLMK PABHO A,
npuuem 0 < A < 1.

44. B oxpyxnocTs BnMcaHe Tpaneuum ABCD uw MBCK, npuvem
AD = MK, ZBAD = 40°, ZABM = 30°,
Hamgmre:
) yrab Tpaneumis; 6) ron mexay BD n MC; 8) yron mexay BK u MC.
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45. B tpansumio ABCD ¢ ocrosanmammn AD = 10, BC = 5 snucana
OKpYXHOCTh ¢ ueHTpom B Touke O,. Touka kacaHua 3Ton okpyx-
HOCTH co cTopoHon AB penut ee Ha otpeakn AF = 4 u FB = 3.
OxkpyxHocrs ¢ uentpom O, kacaetca otpeska CD m npoaonxe-
Hui ctopon BC u AD aa toukn C u D. Hailgute paccrosnmne mex-
AY TOYKAMM KACAHUA 3TMX OKPYXHOCTe# co cropoHoii CD.

46. OcHosanma Tpaneumm pasubl 1 ¢m M 4 CM, G OAHA K3 ee amaro-
wanei 6 om. Kakon moxer 6biTe gMHG BTOPOH AMArGHANM ITOM
Tpaneumn?

47. Otrowenue yrnas A u B, npunexawmx x 60kosoit cropore AB
tTpaneumn ABCD, paeno 2 : 3, [varonane AC genut Tpaneumio
Ha asa pasHoBeapeubix Tpeyronbhmka. Haltaure yrnw tpane-
uMM,

48. Onpegenute pagMyc OKPYXHOCTH, BIMCANHOW B pomb, ecnu cro-
poxa pomba 17 cm, a oaHa us ero amaronanei 30 cm.

49, [ise oKpYXHOCTH POgUYCOB Iy U 1, {r) < ;) PACNONOXeHLE TAK, 4T
POCCTOAHME MEXAY MX ueHTpamu paexo d. Onpepennte AAMHLI
MX BHEWHEH M BHYTPOHHMX KOCATENbHLIX, PACCMOTPER CRYHaN:

o) d>r4ry;
6) d=r+r;
B) —r<d<rn+r,.
50. Haiigure paccrosnmne ot Touku M, nexaweit Ha ctopone AB pae-

HocTopoHHero Tpeyronsiuka ABC, ao npamsix AC u BC, ecnm
AM:MB=1:2uAB=a.

5V. Halipure sina, cosa, igo ecnu « — yron NpAMOYronvbHoro
TPeyroneHMKa M cigo =35,

52. Holgre  sin, cosol, ©CAM O — OCTPbIA  yron M
tgo +clge =2,9.

53. B tponeupm ABCD oaioranma BC = 5, AD = 15, a Bokosvle cropo-
Hm AB = 6, CD = 8. Onpenenure KOTOHIEHCH BCOX YTNOB TPANSLMM.
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54, [lse okpyxHocTH nepecekaloTca B Toukax A 1 B. lpamas, npoxo-
ASLOA Yepes TOUKY B, nepecekaer okpyxXHOCTH B Toukax M u N.
Yepes touxy T, nexaouyio BHe okpyxHocter {Toukn T u A nexar e
Pa3HBIX NOAYNAOCKOCTAX ¢ rpanvued MN), nposegens npambie
TM m TN, xotopuie nepecexaiot okpyxHacTi 8 Toukax P u Q. flo-
kaxute, 4To Touku A, P, Q, T nexaT Ha 0AHON OKPYXHOCTM.

35. OkpyxHocTb NpoxoauT yepea seplumMibl A W D yeTmpexyronshu-
ka ABCD, kacaercs eroponsi BC B rouke B w nepecekoer cropoHy
CD 8 Touxe P. Kpome toro, npamas AP napannensia BC u co-
aepxut Buccextpucy yrna BAD, npuuem ZPBC = 40°. Onpege-
nwte yrnu yeteipexyronsimka ABCD.,

56. B cemmyronshmk co croporomu 9, 8, 10, 12, 15, 18 n 20 enmca-
HQ OKpYXHOCTb. HaoHaMTe AnMHbI OTPE3KOB, HA KOTOpbLIE 3T OK-
PYXXHOCTb AGNMT HAMBONBLIYIO CTOPOHY AAHHOTO CEMMYTONBHHKG.

57, Bepwmnb xeappata ABCD nexar Ha cTOpOHOX napannsnorpam-
ma MNPQ. flokaxute, uto TOUKM MepeceveHxA AMAroHane#
KBGAPATA M NOPANAENOrPAMMA COBNOATIOT,

58. B tpeyronsimnke ABC na cropone AC euibpana Touka B, Tak, uto
ZABB, : ZB,BC =1 : 3. Masectho, 4To oTpesok BB, paszbueaer
TpeyronsHMk ABC Ha psa pasHobeppennbix Tpeyronsimka, On-
pepennte yrae Tpeyroneinka ABC.

59. Ha croponax AB u BC napannenorpamma ABCD ewibpaHbl cooT-
BeTcTBeHHO TOMKM P Trok, wTto AP: PB=4:3, CT:TB=1: 5.
Otpeskn AT u CP nepecexaorca 8 touke O. Hoigure oTHoweHue
AQ: 0T

60. B rpeyronermke co croponamu 5 cm, 6 cmm 7 cm onpepenure:
a) AnMHy HomBonewet BuccekTpnc;
6) papuyc onMcaHHON OKPYXHOCTH.

61, OxpyxHocTH ¢ ueHTPaMM B Toukax O, u O, n paguycamu 6 cm u
2 cM KOCQRTCY BHYTpeHnnm obpasom. Xopaa AB Gonbwei okx-
PYXHOCTH, nepnedankynspraa npsmoi Q,0,, kacaetcs meHbLLeK
okpyxnocTi. Haltpute papuycel Bcex oKpyXHacTel u xopasl AB,
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62. B yron snucaHm pee kacaowMeca Apyr APYra OKPYXHOCTH ¢ UeH-

Tpamu P u T {Touka T pacnonoxeHa Gnuxe K sepiuHHe yrna, “Yem
touka P). KacarensHbie Kk Oonbiueit OKpyXHOCTH, NepneHAWKy-
napHeie npamon PT, nepecexaioT ogHy U3 CTOPOH YINIO B TOMKOX A
u B (rouka A pacnonoxena 6anxe Kk pepumnHe yraa, yem Touka B).
Doxaxure, wro ATPB — tpaneuus, o Takxe HaliguTe ee CTOPOHLI
M BLICOTY, €CNH POAUYChI OKPYXHOCTEH R r.

63. B Tpeyronwumke ABC co cropoHammu AB = 6 cm, BC = 7 owm,

CA = 8cm Toun A; u €, — OCHOBAHMA BLICOT, ONYLUGHHBIX M3
sepwuH A u C cooreerctsenno; H — touka nepeceyenms aThx
swicot. [lokaxmte, uto yeTupexyronbimuk A, HC,B moxHo enmcars
B OKPYXHOCTb, M HOHAMTE ANMHDI €70 AMAroHANeHM.

64. B npamoyronsHom Tpeyronsimke ABC runotenyza AB paena

12 cm. Mpaman CC,, nepneHpukynapHas GuccexTprce Tpeyronb-
Huka AA,, nepecexkaet AB 8 Touke C,, npwuem ZCC A, = 15°,
Haipure:

a) yrnel TpeyronsHukos ABC u A,BC,;

6) poRMYC OKPYXHOCTH, ONUCGHHOM OKono TpeyronbHuka A,BC;
B} pPaaMyc OKpyXHOCTH, Npoxoaawen Yepes touxn A, C, A,, C,,
€CItM OHO CyLecTByer,

65. Ha croponax AB u BC napannenorpamma ABCD sutbpaHb coot-

BeTcTBOHHO TOUKH P Ttak, wto AP :PB=2:3,CT: TB=4:5,

Orpesku ATu CP nepecekaiorca B Touke O. Haltgure otHoweHue
AO: OT.

66. B TpeyronbHMke co cropouamu & cm, 7 cm 1 B cm onpegenmre:

a) ANMHY HOMMEHbLuEH BMCCeKTPUCHI;
6) papmnyc ONUCaHHOM OKPYXKHOCTH.

67. B oxpyxHocTH papnyca 26 ¢M XOpAG, NepNeHaMKYNAPHOS AWa-

68

METPY, AGNKUT erc B OTHOWEHUM 4 : 9. B meHbinit U3 06pososae-
LIMXCA CErMEHTOB BMMCAHA OKPYXHOCT papuyca 2 cm. Havipnre
ASMHU OTPE3KOB, HQ KOTOPbIE 3TQ OKPYXHOCTE Pa3bMBaeT TOUKOM
KQCAHUA NPOBEAEHHYIO XOPAY.
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68.

69

70

71

72

73.

74

73.

B yron snucaHb: aBe kacawwmecs ApPYr ApPYra OKPYXHOCTH pa-
A1ycoB R 1 r c ueHtpamu M u N (touka M pacnonoxeHa Bnmxe K
BepwHHe yrna, Y4em Touka N). KacatenbHeie K meHbwen oKpyx-
HOCTH, nepneHgyrkynspHeie npamod MN, nepecekatoT ofiHy W3
ctropon yraa 8 Touxax L u K {rouka L pacnonoxena 6auxe k sep-
wuHe yrno, Yem touka K). Dokaxure, uto LMNK — tpaneupms, m
HOMAMTE €€ CTOPOHLI M BLICOTY.

B tynoyroneHom TpeyronsHuke MPT MP = 5 cm, PT = 6 cm,
TM = @ cm. Tourn M, u T} — OCHOBGHMA BHICOT, ONYLUGHHBIX M3
eepwnn M u T cootseTcteeHHo, Todka H — Touka nepeceyenns
NPAMBIX, COREPXAWMX 3T BbCOTol. HaMauTe AnKHLI AMaroHanek
yeToipexyronsinka PM, HT,.

fMnowape kpyrosoro konsua paexa S. Poguyc 6onbein oxpyx-
HOCTM POBEH ANWHE MEeHbWeW OKpyXHoctw konbua. Hampure
ANMHY MEHBIUEN OKPYXHOCTH.

M3 Toukn A, nexauien BHEe OKPYXHOCTM, NpoeeaeHs ABe CeKy-
wpe okpyxHoctd. OaHA M3 HUX NPOXOAMT Yepes UEHTP OKPYX-
HOCTM, O ApPYras YAANEHA OT Hero Ha paccrosHue a. Hokaxure,
YTO NNOLWOAL YOACTH KPYra, 30KNIOYEHHON MEXAY CEKYLUWMM, He
30BUCHT OT Boibopa Toukn A,

B pasHoBeppennoi Tpanewun ABCD (BC|| AD) pasvocts anm oc-
HOBOHMM pasHa §. Hanawre AB-BC+BC-CD+CD-DA+DA-AB.

Ha croponax AB u BC tpeyronsumka ABC ormeuenn Toukn E u F
cooreeTcreenHo Tak, uro ZBEF = ZBCA; BF = m, AB = n. Qnuna
OKPYXHOCTH, BNMCOHHOW 8 Tpeyronbhmk BEF, pasna /. Hagure
NNOWARL KPYra, BIMCOHHOrO B TpeyronsHuk ABC.

OKpyXHOCTb 30A0HQ YPaBHeHHem X~ + Yy’ —= 2x — 2y = 2 =0,
CocrasbTe ypasHeHMe OKPYXHOCTH ¢ LeHTpom B Touke (O; 1), ka-
CaWENcs AOHHOM OKPYXHOCTHM BHYTPEHHMM oBpazom.

Toukm N m M npunaanexar croporam AB u BC tpeyronsinka ABC
coorsercteeHHo, npuiem AN:NB=5:2, BM: MC=7: 1, Orpea-
km AM n NC nepecekaorca 8 Touke O. Harpure nnowopps yetsi-
pexyronsimka BNOM, ecnm nnowags Tpeyroneirka ABC poena 1.
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76.

77.

78.

79.

81.

82.

83.

£

70

B rpeyronshuke ABC ussectHo, yro LA = o, £B = B. Onpeaenn-
Te pnMHy croponbl AC, ecnu naowans tpeyronsinka ABC paewa S.

B napannenorpamme ABCD anaronans BD = 2 cm, ZC = 45°, a
cropona CD kacaeTcs OKpyXHOCTH, ONMCOHHOW DKONO TPEYronb-
Huka ABD. Onpepennte nnowaps napannenorpamma.

B nsmyronvhmke ABCDE 6uccektpuctt yrnoe B, C m D, xaxapii
u3 koTopuix paeed 120°, nepecexaiotca Ha cropone AE B Touke
O. Haiigure nnowapp nammyronsHnka ABCDE, ecnm BC = 2 em.

Mpamsie, napannensHbie OAHOM CTOpOHE TPEYTONBHMKA, Pa3bu-
BOKOT €r0 HO N PABHOBE/IMKMX HacTel. B Kakom oTHOWeHMM 3TH
APAMBIE JENAT CTOPOHY TPeYTONbHWKO, ecnu: a} n = 3; 6} n = 4;
B} n=20012

Yepes Touky O, nexawyio eHyTpm Tpeyronbhuka ABC, npoeepe-
Hel npambie AQ, BO, CO, nepecexawwue croponnl BC, CA u AB
e roykax C,, B, A, cooteercreenro. Masectno, uto BA, : A,C=1,
AB, : Bi.C =3 : 1 v nnowaar tpeyroasimka AOC, pasna 27.
HoMgure nnowans tpeyronsumuca ABC.

HCII:I.U,HTS reoMeTpuM4ecKoe mecTo To4YeK M NNOCKoOCTM, ANA Kax-
AOW M3 KOTOPBIX CYMMQ PACCTOSHUH A0 MNPSMbIX, COABPXAIMX
CTOPOHBt AGHHOTO KBAAPATS, MOCTOAHHO W POBHO YQBOEHHOMY
NepUMETPY 3TOrO KBOAPATA.

Keagpar co cTopoHOW, paBHoH g, B pe3ynsTate noeopoTo Ha 30°
BOKPYI CBOETO UEHTpa nepeluen s apyroi keagpar. Halgure
NAOWOAL MHOTOYrONLHMKA, ABnsiowerocs oblei Yactelo obomx
KBOAPATOB.

TpeyronsHMK M BRMCOHHBIA B Hero pomb umeloT obwmin yron.
CTOpOHbI TPEYTONBHMKA, 3QKIHONTIOLME ITOT YFON, OTHOCATCR KaK
m : n. Hahaute oTHowenMe nnowoan pomba K naowapu Tpe-
YrONbHMKA.

B pasnobounyio TponeuMio BNMCOHO OKPYXHOCTb papuyca 1.
Bropas oKpyXHOCTb, PpACNOAGKEHHAS BHYTPH TPANEUmUM, KacaeT-
ca Bonblero ocHosaHWA, HOKOBON CTOPOHBI H NEPBOM OKPYXHO-
ctm. PaccroaHue oT BepuiMHLI OCTPOro Yrna TpaneuMu A0 TOYKM
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85,

86

87

89.

1.

92.

KQCOHMUSA OKPYXHOCTeM easoe 6oblue aMaMeTpa BTOPOH OKpYX-
Hocti. HolpuTe nnowane Tpaneumm,

B napannenorpamme ABCD AB = 24, BC = 21, cosA=*%. Ha

croponax AD u DC cooreercreenno pubpansl Touku L u K Tak, uro
AlL:1D=2:5, DK:KC=13: 1. MNpamas LK nepecexast npamue AB
u BC B Toukax M u N cooteercreenno. Onpegennte paguychl ok-
PYXHOCTeM, BnMCaHHbIX B Tpeyronsiuki ALM, DKL, CKN.

B yetmpexyronoimuke ABCD maeectHo, yto AB = 17, BC = 10,
AC= 21 v guaroHane AC sensetcs Buccektpucon yrnos A n C,
Haiigure nnowans YeTuipexyronbHMKa € BEPILMHOMM B L@HTPAX
Kpyroe, srmcaHHeix 8 TpeyronsHuku ABO, BCO, CDO w DAQO, rge
O — Touxa nepeceueHna AUAroHANEN YeTLPEXYroNsHUKA,

Dokaxure, 4to ecnu R, n R, — poguycsl okpyxHoCTeH, npoxo-
AALMX yepe3 To4Ky A u kacalowmxcs croporbl BC 8 Toukax Bu C
COOTBETCTBEHHO, TO papWyc R OKPYXHOCTHM, ONMCOHHOM OKONO

Tpeyronbhuka ABC, yaosnetsopser pasencrey R=./RR, .

Doxaxure, 4to B nIKBOM TpeyrontHMKe cO CTOPOHAMM a, b, ¢
sepHO passHcTBo a=bcosC +ccosB, rae B u C — yram, npotu-
Bonexoime cropoHam b u c.

Xopau okpyxHoctu AB, CD w PQl nepecexaiotcs B Touke M, npu-
vyem PM = MQ. Xopawl AD m BC nepecexaior orpesok PQ g Tou-
kax K 4 L. [oxaxure, uro KL =ML.

Touka nepeceyeHHs ABYX NPAMBIX — TOMKO M -~ ABNAGTCA TOYKOH
KACUHMA ABYX oKpyxHocTer. [epeyo okpykHOCTL Npameie nepe-
cexaT B Toukax A u B, a sTopyo — B toukax C u D. Jokaxwure,
uro TpeyronsHuku ABM u CDM nopobuel v kosddrument nogo-
6Ma paseH OTHOWEHHIO PAAMYCOB RAHHLIX OKPYXHOCTEH.

CTOpOoHM TPeYronbHHMKA OTHOCATCA Kak 2 : 2 : 1. B kakom oTHo-
WEOHWM OPTOUSHTP AGNUT KAXAYIO M3 BLICOT TPEeYronbHMKA?

Avaronans Tpaneuuu penut ee nnowage &8 oTHOWeEHMM 11 & 7.
B xaxom oTHOLWEHHM CpeaHAd NMHMA TRANELMH AenMT 88 Naowans?
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OTBETbI K TECTAM

Homep Tecr 1 Tecr 2
30/AHNR | | pgapuanT 2 sapuant | 1 sapuant | 2 sBapuanT
1 5 2 (-2; 1) 3
2 1 4 1 2
3 1 1 3 4
4 2 1 5 1
5 5 4 (~4; -2) (5; ~4)

) -2 3
7 p=20-b | p=-3a+2b
1.5; -1 -9;9
L I
DF=-1,51 -] |DF=-97 +9]
Tecr 3
Homep 1 sapuanr 2 BOpUaHT
3agaHNa
1 1 2
3 2 3
4 (~1;1),2 (=1;1}3
5 (x-1)" +(y-1)" =25 x*+(y-2) =25
é x—-2y+7=0 x+y+5=0
7 (x=1) +(y-2)"=5 (x-3)" +(y-1)" =10
Oreoer x 3aapgauwo 2
Bapuanr 1
xzﬂwzzx2 x’+y2=y2 x2+y2=x x2+y2=0 Ky
=(x-1 +y-1f
3 5 1 2 4
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Craeml

Bapuaur 2
2 2
7,.2_.2| 2, .2_.2] 2 2 2 2 x+y =
X4y =x" | x"+y' =y | X +y =2x | x +y =0
=[x+ +{y-1
5 3 2 1 4
Homep Tect 4 Tocr 5
30AQHNA | | gapuanT |2 Bapuwant| 1 BOpUONT 2 sopwanT
1 1 1 1 2
2 4 4 2 3
3 2 3 3 1
4 1 2 0,4 -1
30° mnm 45° wom (i3, 4}, f-3, -4} |{2; -7}, {-2,7
s | o | a5 a4 o a) {27, 2 7)
3 1 } -3
Jio' iof | vio’ J_
¢ 1 -3 !
{J_TE' Tol | T
Homep Tecr & Tecy 7
30AAHHA | | papuanT | 2 BopuaxT | | BapuoHT | 2 BOpHONT
1 1 4 2 2
2 2 1 3 3
3 4 3 1 4
4 3 4 3 3
5 4 3 4 4
6 30° unm 150° | 40° unm 120° 2 3
7 OCTPOYrONEHLIN] TYNOYTONbHEIH
; : 53
7 7
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Tectr 8
Homep ] 2
P BOPWAHT BUPHONHT
1 2 1
2 1 1
3 3 3
4 4 4
2 ;2 22
5 o b tga, 2143 9 4b rga,sﬁ
2 J5tdcosa; 9 J5t4dcosa;
2sina Zsinot
& g \f25—'|6c0520.; d \f25-160052a;
4sing dsino
1;£;—‘@ 0,5\2,5+2; Ya4
2 3 4
Homep Tecr 9 Tectr 10
30A0HUR | | papuant | 2BopuaHT | 1 BapHaHT | 2 BAPWONT
1 3 2 1 2
2 2 1 5x 5n
3 1 3 2% n
4 4 4 4 4
5 442 \E ”_ \E nnowoae NepMMeTp
KBagpata @ | KksoppaTa o
6 ; : r(17-1242 z
8: 1 8:1 ( N5
4
4
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Oreete

Homep Teer 11 Tecr 12
30RGHHA (1 papuaHT 2 sopuanr | 1 Bapuant | 2 BOPHUAHT
1 2 3 1 ]
2 - - 3 2
3 2na 6 - -
4 (Jrc:—2)a2 ﬂ 3 1
4 3
2 2; -&); : 3);
5 _E ]01’[ ( L 6)! (éf 3]!
3 (-4; -2) (0; -5)
Yxasauue. Bocnonesyiirecs
2 é6—m ONpeasneHWeM ABMXKEHWA 1
é a (3—3\/§+ n) KOOPAVMHATHBEIM METOROM Bbi-
3 4 YHCN8HHA pGCCTOﬂI'IIﬁl Mexgy
TOYKQMM
Tecr 13
Homep 1 sapnaur 2 pOpUaHT
a[aHU4a
1 35 1,2, 4
2 2; 4 2: 4: 5
3 - -
4 1 2
5 2 3
4 150 75
; =R, f — cummeTpKS, OCh ; =A_D., f = cummeTpus, ocs
KOTOPOM — NpRMasA, NPOX0- | KOTOPOH — NPAMON, NPOXo-
7 pawan vepea touky C nep- | aswas vepes Touky D nep-
nexpMkynapHo npamoit DB’ ,| nenpukynapro npamoit CD
rae B' — o6pas 1ouxn B npu
napannensHom NepeHoce ;
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Tecr 14
3:::::’ 1 sapuaHr 2 papuaHT
1 2:3;5 2,35
2 1;4; 5 145
3 - -
4 1 3
5 1 3
& 4 1
7 50 128
Uentpanstas cummerpus | LeHTpanbhas cHmmeTpus
Zp, rae O — cepeguna AC, | Zo, roe O — capapmna AC,
nosopoT Rc Ha yron B'CD, noeopoT R HO yron
8 rae B — obpasTtouku B | B'CD (1 80°), rae B ~
nPU cuMMeTPUM Zo | 06503 Toukn B npu cim-
MmeTpuH Zg
Tect 15
Homep 1 eapuanT | 2 rapranT Homep 1 etpyuanT | 2 BAPHOHT
3a0aHMa 30Q0HUA
1 3 1 8 1 5
2 1 5 9 - -
3 2 2 10 10 6
4 4 5 1 250 cm2 32 em?
5 4 2 12 - -
é 5 3 13 P, +Py =P, 2P-P,
7 2 1 14 2 8r-8
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OTBETHI K AMATHOCTUHECKUM
KOHTPONbHbLIM 3AJAHAM

2, TMT ects npamas, neprieHaukynapHas npamoi AB, Haxopswancs

Ha paccroaHum 1/ AB ot Toukm A,

7. 1,6V6.

n. ]23,/1 43+7843 .

14, 25 .

17,1202
7

19, (=3;13), -2

N
35/6

48
23, R? [E+ ﬁ] X

21.

3 2
25. C{-9; -12).

27. 6-2J5 om.

29. 8./3; 1242,

34. 20 cm.

36. —Eﬂ

am

10. 5.
12. J46.
15. 45°,

18. 2./5.

20. arccos—ls-.
5
22. 8 cm.

24. 2./3; 2J2.

135V14
224

28. 2| L 1}.
[2+

30. B(2,5; -9).
35.2:1.

26.
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38 2[na+mb)' 39, 9B
m+n d
40. 1+ 7P N9
np

41. % Yxaszonune. Jokaxure, yto tpeyronssrku ABC m A,B,C, no-

nobHe.

42. 40°, 80°, 100°, 140°, mwnu 70°, 80°, 110° 100° unu 70°,
140°, 40°, 110°.

437?

44, o) Tpaneuma ABCD: 40°, 40°, 140°, 140°; tpaneums MBCK:
70°,70°,110°,110°;

6) (sﬁfﬁc)ﬂoc’;
8) (sif]?c):aom

as. 4. 46.(1; 11).
47.72°,72°, 108°, 108° unu 36°, 72°, 108°, 144°,
1
480 7_
17
49, a) 2, 6} Jrr,: O;8) (n,—r).
50, 2 ;i.
23" 3
5 1 1
51. cosa = ; sina = ;g =—,
%8 " Tae 997
2 5 34 3 4
52, —; —. 53, 2.2, 2. 2
J29' J29 43" 4 3
55. 60°, 80°, 80°, 140°. 56.8: 12.

18



5 [ 60 3 w
. 22,5%;: 90°; 67,5° 25=}; |102=|: | 51=].
>8 """'[ 7J ( 7] [ 7)

59.8:1, w.u)—-ﬁ 6) J_

61. dem; —g- CM.

62. TP=r+R; PB:RJ@; BA=(R+r)\/§;
AT=m; BHICOTO Asz.
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