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BBEAEHMAE

CopepxaHue Kypca reometpumn B 9 knacce onpepensercs He Kka-
KMM-nMB0 yuebHUKOM unun yuebHeim nocobuem. [ins atoro cywecrsyior
cneunansHbie fokymeHToi: Mporpamma nsyueHus Kypca reomer-
pumn, MNMporpamma passutus 1 GOPMUPOBAHUA YHUBEPCANb-
HbIX y4eb6HbIX AEe’CcTBUA ansa OCHOBHOro obuiero o6pasosa-
Hua, PrOC obuwero obpasosanund. [loatomy npeacrasneHHsie B
3TOM KHUre marepuans! pa3paboTaHbl TaK, YTOBbl UMM CMOTIM BOCNONb-
3oBatbcs yuutens, pabortaiowme no nobeim yuebHMKAM reomeTpum,
exoaswmm B DeaepanbHbii nepeyeHb y4eOHMKOB, PEKOMEHAOBAHHBIM
MuHucrepcteom 0bpasosanms u Hayku Poccuinckon Pegepaumm k mc-
nonb3oBaHuio B yuebHom obpasosatensHom npouecce obweobpaso-
BaTeNbHbIX opranmsaumi PP. BcnomorarensHyio ponb — onpeaeneHue
nocneaoBaTENbHOCTU TEM TECTOB, KOTOPOM Mbl NPUAEPXMBANMUCH, Bbl-
nonHset y4ebHuk «eometpus 7-9» nog peaakumen J1.C. AtanacsHa.

B 3ol kHMre cobpaHsbl M pacnonoxXeHsl B onpeaenéHHOM nNopsga-
Ke BaPUaHTbl HeBonbLIMX camocToaTenbHbIX paboT no Kypcy reomer-
pun pns ysawmxcs 9 knaccoe obuweobpaszosarensHbix WKOA, KOTO-
pble u3y4aloT npeamet no y4ebHuky nog pepakumen J1.C. AtranacsHa.
It paboTbl NpeacTaBNEHbI B TECTOBOM popMe.

TemaTtnka npepnaraembix TeCTOB OxBaTbieaeT Bce 6e3 mcknioye-
HUA Tembl reomeTpun 9 knacca.

TpyAHOCTb 3040HMM BHYTPM KAXAOro TeCTd NOCTENeHHO BO3pdc-
TaeT C BO3PACTAHMEM HOMEPA 30AAHMS, HO B TO Xe BpeMms BMOJMHE No-
cUnbHA yHawmmcs niobeix obeobpasoBaTenbHbiX WKO.

Bpems BbinonHeHus 3a4aHMM KAXAOro TeCTa, NO HAWEMY MHe-
HMIO, HE AO/KHO MPEBLILIATL NPOAONKMTENBHOCTU OBHOFO YpOKA —
40-45 muHyT. HekoTopble TecTbl paccyuTaHbl Ha MeHblLee Bpems. Pe-
KOMeHAyemoe Bpems (B MUHYTaX) BbINONHEHMS KAXAOroO TECTA yKA3a-
HO B €ro 3aronoskKke B CKOSKGX.

MNpumepHoe oueHUBAHKME PabBOTbl Mbl PEKOMEHAYEM MPOBOAMTH
TaK, 4TOb6bi YAOBNETBOPMTENLHASA OLEHKA GbiNa BbICTABAEHA NPK YCIIO-
BUM BbinonHeHus He meHee 50% 3apaHni TecTa ¢ y4€TOM BCex BOMpoO-
COB, KOTOPbIX MHOTAA Bonblue, Yem CaMMX 30AaHUM (B OAHOM 3aAAHWK
MOXeT 6biTb HECKONbKO BONPocoB). Takum oBpa3om, BO3MOXHbIE Ba-
PUAHTBI OLLEHMBAHMS BIMONHEHMS TECTA MMEIOT CIIEAY IOLUMM BMA,.



KOHTpOﬂbeIe U3MepuUTenbHble MATEPUANDI NO TEOMETPHHA. 9 knacc

Mpouenr Ouenka

meHee 50% nga
51% — 60% TpH
61% —70% yeTbipe
71% — 90% nato
1% — 100% ABe NSTEPKM

B kHure — 15 tecros. Oaunn tect — Tecr 11. «[dnuHa okpyxHo-
ctn. Mnowapb kpyra u ero yacten. (lpoaonxeHue)» oTmeueH «3pes-
BOYKOH» * U ABNSETCS AONONHUTENbHLIM (B YyuebHMKe 3TOT MaTepuan
paccMatpMBaeTcs No3fgHee) No TeMaTMKe PACCMATPMBAEMBbIX 3a4QM.
OpHako, B cuny 0coboi BAXHOCTM NPUBOAUMBIX B HEM 30AQHMM, Mbi
pPeKOMEHAYEM BLIOENUTb HA M3YYEHME 3TOWM Tembl AONOSHMUTENbHbIE
Yacel U 3aTem NpoBecTy TecTupoBaHue. Kak nokasbiBaeT Haw MHoro-
NeTHUM onbiT paboTsl B 9 knaccax, M3yYeHue 1 B AANbHEHLWEM NOBTO-
peHue 3TOM TEMBI BO MHOTMX CAYUYdsX NPUBOAMT He TONIbKO K MOBbiLUE-
HMIO MHTEpPeca K npeameTy, HO M K noBbilueHuioo 6Hannoe npu
BbinonHeHnm 3aganni OFD u ElD. D10 obvsicHseTcs Tem, 4to 3TH 30-
AAYM, UMEIOLME HEOQHO3HAYHBIM OTBET, 3ACTABASIOT WKONbHMKA 3Q-
LYMATbCS NpU peleHnn nioborn 3aaa4M NO reoMeTpUM: a HeT Nu 34ech
BToporo sapuanta? Takon noaxop npusoaunt k 6bonee rny6okum 3Ha-
Huam npepgmeta. Otcropa u 6onee Boicokme 6annbl.

KHura 3akaHuyMBaeTcs UTOrOBbIM TECTOM, COCTOAWMM M3 14 3apa-
HUK, Pa3buTbIX HQ TPM 4ACTM, U CMMCKOM AUATHOCTUYECKUX KOH-
TPOJIbHbIX 3AAAY, KOTOPble NOMOrYT NPOBECTU KOMNNEKCHbIE NPOBEP-
KM YCBOEHHOCTHM Tem. MxX Npu XenaHum yumtenb MOXeT pacCMAaTpMBAThL B
CooTBeTCTBYIOLLEE Bpems nepen TectupoeaHnem. OtmeTm, yto Hacrs i
UTOTOBOTO TECTA COAEPXMT 30A0YM ONUMMMAZHOTO XAPAKTEPd, NMPUYEM
TpyaHbie 3aaaum onvmnuag. [1oaTomy pesynsTatsl peweHus 3Tux 3aaay
Mbl PEKOMEHAYEM OLLE€HMBATL TONLKO BbICOKMMM Bannamu. 1o o3Havaer,
YTO YHEHMK MOXET MOJTY4MTb UTOTOBYIO OLEHKY «5%», He peLUMB NPU 3TOM
H1 opgHoM 3aaaum m3 Yactu lll. 3pech yuntens ponxeH opueHTMPOBATLCS
Ha 06K YpOBEHb MOArOTOBKM CBOMX YHALLMXCS.

B 3aknioyeHMe OTMETMM, YTO HALLA KHMIA MOXeET BbiTh NONe3Ha He
TONLKO YYMTENSIM MATEMATHUKM, yueHukam 8-—9 knaccos, cTypeHTam
NeaarorMyeckMx yHUBEPCUTETOB, HO TAKXE M POAMTENSAM YYEHMKOB,
KoTOopble 3axoTaT YbeauTbcs B yCMEWHOCTH CBOMX AETEM NpuU U3yue-
HUn reomeTpum. Ko Bcem TeCTam MMEIOTCS OTBETDI.

AgTopbl



CnoxeHue BEKTOPOB U YMHOXXEHHe

BEKTOPA HA YMCJIO B KOOPAWHATHOW
dopme (25-30)

Bapuanr 1

Yacrts |

1. [axe 4 sextopa (cMm. puc.) Kakon M3 HUX mmeeT koopamHaThl
(-1;2)2

Q.
S 1V4

BapuaHTh oTBETOB

- | =~~~ | H4 oanH n3 sekTopos
a|lbic|d

HQ PUCYHKe

2. [anbi 4 eektopa (cm. puc.) OpvH M3 HMX paBeH BeKTOpY
~2i— 4 . 3anmwwure, KakoM.

N — ¢
= N1
a /] X
4
ay
BopMOHThI OTBEeTOB
alb|c|d




KOHTPOﬂbeIe UaMepuTesnibHble MaTepuansl NO reoMeTpUu. 9 knacc

3. Hamnaure x+y, ecnu (2x+y)7—(x—y)f=] li-4j . B tabnmue
OTBETOB YKO3QHO 3HAYEHME CYMMbl X +Y .
BapuanTut oteeToB
1{2|3]|a|s
6 2 3 7 |10

4. [awsi sektopsl a=i—2[; b=—4i+6j . Haiaure koopauHaTs! Bek-
Topa a+3b.
BapuaHTel oTBeTOB » ‘
1| 2 3 | a4 | s
5i—7i | -11i+16j | =13i-20j [11i-18] | -5i+7]

5. Hanpure mopyns BekTopa a+5, ecnu a=5i— 77; b= —7+10? .
BapuaHTsl oTBETOB

1(2({3|4}35

1 713 ]10

Yacrb 11

6. lpn kakom 3HQYeHMM napameTpa X BEKTOP.I ;3(2; x+4) M

q(x; —2) konnmHeapHbI?

Orser: .

7. Pasnoxure sektop p(-11;5) no eektopam a(—4; 2)

b(3; -1).

Orser: .

8. Pom6 ABCD 3apan koopaMHaTammu Tpéx ceomx BeplumH. A (0; 2),
B (1; 0), C (0; —2). Hanaunre kooparHaThl BekTOpa DF, rpe F —

cepeanHa ctopoHbl BC, u ero paznoxeHue no BeKTOpam i U | .

Oreer: .




Tect 1. CnoxeHne BeKTOPOB M yMHOXEHHE BEKTOPA HO YUCNO

BapuanT 2

Yacte |

1. [aHbi 4 Bektopa (cm. puc.) Kakoit n3 HMX MmeeT koopaMHaThbl
(5, -3)2

[ ﬂC
3 N[
a /'L X
T
[4]
BapuaHTbl oteeTos
1/2/{3/4] 5
- | - 1-=1-=1 HuopuH n3 BexTopos Ha
alb|c|d P
pUCyHKe

2. [aub 4 Bektopa (cM. puc.) OpvH M3 HMX paseH BekTOpy
~2i+ 4} . 3anuwimTe, KaKOM.

] [
C
— N Z
4 N
T
ay
BapuaHThl oTeeTOB
tl2laiel .. 5.
- | -1 -1~ | H41oanH ns BexTopos Ha
alb|cld P
pPHCYHKe




KoHTpontHbie 3amepuTEnbHbie MOTEpHANb NO reoMeTpuu. 9 Knacc

3. Haiiaure x-y, ecnu (y+x)i—(y—x)j=5i—. B Tabnmue otee-

TOB YKA3AQHO 3HA4Y€eHMe NPOM3BEAEeHHA Xy .

”BOPHOHTM oTseTOB
-15|-6|15| -9

4. [aHbl BeKTOpPSI a=37+;7; B=—17—2f. Hanpure 2a+b.

__Bapwuantsl oteeTos
l2]a]a] s
5i|-7i|2i-j|i-2j | -3i—]

5. Hanpgure moayns BekTopa 8—25, ecnu a=8i— 2}; b= —27—97 .

_ Bopuau‘ru oTBETOB
9 |10} 14| 20 | 40

Yactb |11

6. MNpu xakom 3Hayewumu napametrpa a Bsektopel p(a; 3) u

a(—3; a-6) konnuHeapHbi?

Orteer: .

7. Pasnoxute sextop p(-1; 14) no sextopam a(~1; —2) u

b(~2; 4).

OrserT: .

8. MNapannenorpamm ABCD 3apaH koopaMHATAMM TPEX CBOMX Bep-
wuH A (1; —4), B (-1; 6), C(7; 2). Hahaute kooparHATHI BEKTO-
pa DF, rpe F — cepeanHa ctopoHbl AB, u ero pasnoxeHue no

BEKTOPAM i M | .

Oreer:

10



Metop koopauHar. KoopauHartsi
cepeauHbl oTpeska (25-30)

Bapuanr 1

Yacte |

1. [aubi Toukn A(2,-9), B(—4,6). Halpure koopanHatel x u y
TOYKM M(x,y), ecnu AM+2BM=0.
BapaHThl OTRETOB
1 2 3 4 5
(=1, 1Y, 1) (=T, =1) (T, =1){(~2, 0)

2. Hangure koopamHatsl Bepwuusl C napannenorpamma ABCD,

ecnn A(0,1), B(1,-2), D(5, 6).

BapuaHTel otBeTOB

1 2 3 4
(6, 3)| (-6, 3)|(-6,-3)|(6, -3)

3. Haiaute kooppmHate cepepuHsl otpeska AB, A(10,-12)
B(~4,10).

BGpMGHTbI OTBETOB
1 | 2 3 4 5
(_31 _]) (_3/ ]) (31 -]) (31 ]) (61 —2)

4. Haipure pnuny meppuarsl CM Tpeyronsimnka ABC, ecnu A(O, 3)
B(10,7), C(2,1).

BapunaHTel oteToB
1/2(3/4]|5
2 |3 1 6

P

4

’

4



KoHTponbHble M3amepuTensHele maTepuansi no reometpun. 9 knace

Yacrtb 11

5. [aHsul Touku A(Z,—l), B(l,5). Haramre koopamHaThl Bcex Toyek

M(X,y), ecnmn Cymma nponaeep,eHHﬁ OAHOMMEHHbIX KOOpPAMHAT

eektopos AM u AB pasHa Hynio. B oTeer BiMwmMTe KOOPAMHATDI
TOM ToukM M, ans koTopon x+y =-6.

OrBer:

Bapuanr 2

Yacts |
1. [LaHbl ToukM A(5,—]), B(—Z,?). Hangure koopanHatst x M y

Toukn M(x,y), ecnu AM-6BM=0.

BapuanTel oTBETOR

1 2 3 4 5
(-2, 1,7){(1,7; -5) | (-3,4; 11} | (1,5; -2) [(-3,4; 6)

2. Hangure koopanHatel BepwuHbsl D napannenorpamma ABCD,

ecm A(-5;1), B(5;-1), C(0;9).

BapMaHTLl 0TBETOB

1 2 3 4
(10; 11){(=10; 11} | (=10; =11} | (10; =11)

3. Hawpure koopamHatel cepegmHbl oTpeska AB, A(20;-3),
B(-16;5).
BapHaHTHI OTBETOB
1 2 3 4 5
(=2; -1} (=2 1) [(Z =-1)|(2 1)](-4;2)

1



Tecr 2. MeTop koopanHaTt. KoopauHaTtsl cepeamHbl oTpeska

4. Hanpure pavHy mepmawsl CM  Tpeyronbiuka ABC, ecnm
A(30;-3), B(-4;3), C(7;-8).

Bapuanre oteeToB
10| 8 (6 | 4] 2

Yacrte 11
5. DaHbl Toukm A(3;—2), 8(4;—1). Hahpgure koopamHaTtel BCcex
TOYeK M(x,y) , €CSIM CYMMO NPOM3BEAEHMH OQHOMMEHHbIX KOOP-

pnHaTt sektopos AM u AB pasHa Hynio. B oteet BnumwmTe kKoop-
AMHATLI TOM TOYKM M, ans koTopor x—y =9.

Oreer: .

13



okpy>xHoctu (40-45)

Bapuanr 1

YpasHeHue npsmou. YpaBHeHue

Yacrts |

1. Hamnaure ypasHeHue npsmMom, Npoxoasuien Yepes Ha4ano Koop-
AMHAT K Touky (7; =3,5).

BapuaHThl oTBeTOB

1 2

3

Y=-0,5x|Y=-2

x|Y=7x-3,5|Y=-3,5x+7

Y=7x

2. [JaHbl 5 ypasHeHui.

1. x> +y’=x;
2. x*+y?=0;

3. x"+y’ =

2,
X

4. X +y? =(x=1)2+(y-1)%;
5 x +y* =y~

MNoanuwmre Noa KaXAbiM MHOXECTBOM TOHEK HA NAIOCKOCTH HOMEP TOFO
YPQBHEHMS, KOTOPOE eMy COOTBETCTBYET.

TopuzonTansHos
npsamas

BepTuxkansHas
npsmas

OxpyxHOCTh

Touka

Haknoxnas
npsmas

3. [aHbl ypaeHeHus npsmbix. YKaXWTe HOMEPA YPABHEHMM, 3Q-
AGIOWMX NapannenbHbie Npsmblie.

l.y=3x-

2;

2.2y +3x=4;

3.x/2+y/

3=1;

4.3x+2y=0.

BapuaHTe oTeeTOB

1 2 |3

4

5

2,3(2,3,4{1,4

2,4

Hukakme m3 atnx NpaMbixX
He napannenbHbl

14



Tecr 3. YpasHeHue npsmon. YpasHeHHE OKPYXHOCTH

6.

7.

Hakpure koopanHaThl LeHTPa M PaaMYC OKPYXHOCTH, 3QAAHHOM
ypasHennem Xx° +2x+y? -2y =2,

Orser: .

Yacrs 11

Harnpure ypasHeHne okpyxHocTH ¢ ueHtpom (1; 1), npoxoasuien
yepes Touky (-2; 5).

Orser: .

Hanpute ypasHeHHe nWHMKM, KOXAAS TOYKA KOTOPOW PABHOYAd-
neHa ot touek (0; 1) u (-2; 5).

Orser: .

Harante ypasHeHMe OKpYXXHOCTH OMMCAHHOM OKONO Tpeyrosnb-
Huka ABC, koopauHaTtsl sepwmH kotoporo: (0; 0), (-1; 1), (3; 3).

Orteer: .

Bapuanr 2

Yacrts |

Hailaute ypaesHeHne npsamon, Npoxopswen Yepes Ha4ano Koop-
auHar u Touky (-2,5; 5).

y=—0,5x|y=—2x|y=5x-2,5

BOPHG HTbl OTBETO8

y=—2,5x+5|y=-2,5x

2,

Haxbl 5 ypasreHun.

1. x> +y* =0; PY
2. x> +y’ =2x;
3. x*+y’=y?;

4. x2+y2 =(x+2)2+(y—])2;
5. x*+y?=x%
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KoHTponbHble M3MepHTeNnsHble MaTepuans no reomeTpuu. 9 knacc

ﬂonnu WHTE NOA KAXAbIM MHOXECTBOM HQ MNNTOCKOCTH HOMEP TOrO ypas-
HEHHKs, KOTOpOe eMy COOTBETCTBYeT.

Topusontanbhos | Beptukansuan Haknounas
EEos Oxpyxnocrs | Touka o
npsmas npsaMas npaman.

3. [aHbl ypaBHeHWs npsmbiX. YKQXWTE HOMEPA YPOBHEHWH, 30-
ACIOWMX NapannensHsie Npsmble.

l.y==-3x+2;
2.2y + 3x = 4;
3.x+y/3=1,
4.3x-2y=0.
BapuaHTel oteeTOB
1 2 134 5

2.3|1,2,4]1,3]2,4 Hukakne m3 3Tux npambix

He napannesnbHbl

4. Hanpute KOOPAMHATHI LEHTPA M PAAMYC OKPYXHOCTH, 3GAAHHOM
ypasHeHuem X’ +2x +y’ -2y =7.

OTtBer: .

Yacte |11

5. Hanpure ypasHermne okpyxHocti c uentpom (O; 2), npoxoasiien
yepes Touky (-3; 6).

Oreer: .

6. Hanpure ypasHeHue nMHMM, KAXAOAS TOYKA KOTOPOM PaBHOYAG-
nexa ot Touek (0; 3) n (2; -5).

7. Hanpute ypaBHEHME OKPYXHOCTH OMUCAHHOM OKOMO TPeYronbHM-
ka ABC, koopaunHarts sepumn kotoporo: (0; 0), (2; -2), (4; 4).

Orser: .
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TpuroHometrpuueckme GpyHkuumn
OCTPbIX U TYnbiX yrnos. @Popmynbi
npuseaeHus (25-30)

Bapuanr 1

Yacts |
1. Boiumcnute 85in30°+6cos120°—/31g60° .
BapuaHTel oTBeTOB
1/2/3|4a}|s
-2|-3| 213|060

2. Buiumcnute cos73°sin17°+sin?107° .

Bapunantsl oteetos
2 105431

3. Ynpoctute sina-ctga +cos(90°—a)—sin(180°—a)
BapuaHnTel oTeeTOB
1/ 2] 3 14| 5

1 |cosa [ 1+cosa | sinc | 1+sina

4, Hanpute KOCMHYC Tynoro yrna o, ec/im ero CMHyC paseH -

BapuanteioteeTos
1 /2|3 |a|5
os| B | s |2

2

Y2 _YZ g5
2 2

Yacrts 11
5. WseectHo, uto B Tpeyronshimuke ABC sinA =0,5. Hangure rpa-
AYCHY'O Mepy yrna A.
Orger: .

17



KoHTponbHbie H3MepuTenbHbie MaTepransl No reomeTpuu. 9 knacc

BapuaHnr 2

1. Boiumcnure 8sin30°+6cos120°— \/5t960° .

BapuanTel oteeToB

0

2 |3

-2 |-3

2. Bwumcnute sin74°cos16°+cos?106° .

qunoum oTeetos
0531

2

Yacte |

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

BapuaHThl oteeTos

;5@

sinot | cosa | — sina | — cosa

2sina

1
4. Hanhpure KOCMHYC Tynoro yrna o, eCnm ero CMHyC paBeH —.

BapuanTts orseTos

Yacte 11

2 .
5. MseectHo, uto B TpeyronsHuke ABC sinA:T. Halaure rpa-

BYCHYIO Mepy yrna A.
Orser:

18



CxkangapHoe npou3sseaeHue BeKTopos
B KoopauHaTtHoW popme (25-30)

Bapuanr 1

Yacre |
1. [aHbl BeKTOpSI 5(2,—9), B(~4,6). HaMpmre ckanspHoe npous-
BepeHue a-b.
BQPHQHTH oTeeToB
1l2(3ja] 5
-62|-17(26{71|-137

2. [aHbl BexTOpPSI 8(1,—1), 5(—4,]). Buiumcnure a-(a+25).
Bapuantul oteetos

1 |2|3]|4a|5

-16 |-8] 4 |-12|36

3. [aHbl sexTOpSI 5(2,1), b( ) m (0 1). Betumcnure kocuHyc

yrna mexay Bektopamu a+b u a—

Bapuante oteetos
2 &
2 2

-0,5{ 0 0,5

Yacrts 11
4. [lawbl BekTOpbI 6(1,—1), B(—A,l). Hamaure Bce 3HaueHMs X, npu

KQXAOM M3 KOTOPbIX BEKTOpPbI a+xb u a 6yayT nepneHamky-
nSpHbl.

OrBer: .
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KOHTpOﬂbeIe HU3IMEPHUTENbHbIE MATEPKUANDBI NO rEOMETPHH. 9 knacc

S.

Hanpante Bce Bektopnl n, kotopsie obpasyior ¢ BeKTOpoMm

s(~4,3) npamoi yron u H =|;| .

OrBer: .

Haipute Bce BekTOpbl €AMHMHHOM AnMHbLI, KoTopbie obpasytor ¢
BekTopoMm s(2,—1) yron, pasHeit 45°.

Oreer: .

Bapuanr 2

Yactb |

D aHel BeKTOPSI 5(3,—7), 5(2,—4). Hanaure ckanspHoe npous-

1.
BeAeHUe ab.
BapuanTe oTBeTOB
3|2(3|a|s

-34|34| 0|17 (-17

HaHbl BexTOpb! 8(1,—2), B(—3,'|). Bbiumcnure 5(25—5).

BapuanTsl otBeTos

1/ 2|3 a5
0|-18|-20(18|20
3. [OaHel BekTOpSI 5(1,2), 5(2,1) M E(l,—2). Buiumcnute KocuHyc

yrna mexay sektopamm a—b m a+c.

BapuaHTel oTRETOB

2 134

—|-0,5| 0 |0,5

7 g
2




Tecr 5. CxanspHoe npou3eefeHue BeKTOPOB

4.

Yacrte 11

Aauw sextopsl a(x—1;-1), b(-4;3). Halaure sce otpuua-

TeNlbHble 3HAYeHUs X, NP KAXAOM U3 KOTOPbIX BEKTOPbI a+xb u

a 6yayT nepneHAMKYNSPHbI.

Oreer: .

Haﬁnu‘re BCeé BEeKTOpbl N, KOTOpble 06p03YIOT C BEeKTOpOM

s(7,2) npamoit yron u |n|=]s| -

Oreer: .

Hangute Bce BekTOopbl €AMHMUYHOM ANMHLI, KOTopbie obpasyioT ¢
sektopom s(2,1) yron, paembin 135°.

OrtBer: .
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171 . M Teopema cuHycos (40-45)

Bapuanr 1

Yacrtb |

1. B tpeyronsiuke ABC LA =60°, £C=45°, AB=+/2. Haigure
BC.
BOPHGHTN oTBEeTOB

J3|v21 2 |1,5] 3

2, B tpeyronsHuke asa yrna pasHbel 12 u 18 rpaaycos, a cropoHa
mexay Humu pasHa 3. Hanpaure paanyc onMcaHHOM okono 3Toro

TPeyronbH1MKA OKPYXHOCTH.

BapuanTsl oTBeToB

112134 5

Henb3s

213/5|4

onpegenuTb

3. B rtpeyronshnuke ABC AB =5, BC =13, a sinC=%.Hcﬁnme

sinB.

BapuanTel oTeeTos
ﬁ' 2_.3/~4 5‘ 5
5 |12 1 Henbas
13 { 13 |onpepenuTs

1105

4. B okpyxHocTb paanyca 3 snucana Tpaneuus. Ee Beicota pasHa
2, a 6okoeas ctopoHa 3. Halpute guaroHans Tpaneumm.

BapuarTel oteeTos
11213141]5
1,52 4 (45| 5
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Tect 6. Teopema cuHycos

Yacte 11

5. B octpoyronbHom tpeyronsHuke ABC H — Ttouka nepeceueHus
BbicoT. Pagnyc OKpyXHOCTM, ONMCAHHOW OKOAO TPeyronbHWUKA
ABH, paeen 4. Hangure paauyc oKpyXHOCTH, ONMCAHHOM OKONO
TpeyronbHuka BCH.

OreerT: .

6. B tpeyronsuuke ABC AB = 2BC, sinA=-l—. Yemy moxet 6biTh
paseH yron C¢

OreeT: .

BapuanT 2

Yacts |

1. B rtpeyronbuuke ABC ZA=30°, £C=45°, AB=1/2 . Haitgure
BC.

BapuanTbi oTBeTos

2, B rtpeyronbHuke aga yrna paeHbl 7 M 38 rpoaycos, a ctopoHa

MexXAy HMMM PAaBHQ J8. Hangure paanyc onucanHon okono
3TOrO TPEeYronbHUKA OKPYXHOCTH.

BapwanThl oTBeTOB

Henb3s

onpepenvuTtbL
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KoHTponsHbie H3mMepHTenbHbIe MaTepMansi No reomMeTpuu. 9 knacc

3. B tpeyronbhuke ABC AB =8, BC =17, a sinC=%. Hangure

sinB.

BapuaHTsl oTeeToB

E _8_ Henbas

1108

17 | 17 |onpegenuts

4. B okpyxHocTb papuyca 5 snucana Tpaneuus. Ee ebicota pasHa
3, a 6okosas cropoHa 4. Hainpure gnaronans Tpaneumn.

BapwuanTbl oTBeToB

Yacrtb 11

5. B tynoyronsHom TpeyronsHmuke ABC H — Touka nepeceueHus Bbi-
cot. Pagnyc okpyxHocTH, onMcaHHoM okono TpeyronsHuka ABH,
paseH 3. Halante paamyc okpyXXHOCTH, ONMCAHHOM OKONo Tpe-
yronsHuka ABC.

OreerT: .

6. B tpeyronshnke ABC AB = 3BC, sinA =—\£§. Yemy moxet 6biTh

paeeH yron C?

Orser: .
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1 -4 VM Teopema kocmHycoB (40-45)

Bapuanr 1

YacTtb |

1. Hanaute cpegHni no BenMumHe yron TpeyronbHMKQ, CTOPOHBI KO-
Toporo pasHbl 5, 7 u 8 cm.
BapuanTtui oteeTos (B rpaaycax)
1(2,3
Henb3a
30(60| 45| arccos(0,4)
onpegennTtb
2. CropoHbi TpeyronbHMKa paeHbl 3 cM M 5 CM, G KOCMHYC Yrna Mex-
Ay Humu paeer 0,3. Halpure Tpetbio ctopoHy (B caHTMmeTpax).
BOpMOHTbI oTBEeTOB
213154 Henbss
onpeaenmTtb
3. Hanpute 6onbwylo AMaroHanNs NAPANNENOrpaMMa, coceaHue
CTOPOHbI KOTOporo pasHel 1 1 2, a 6onbwmin yron 6onblue meHb-
wero B 2 pasa.
BapuanTh oteeTos
11213 8] 5
Henb3ss
V7 | V8| V6 |5
onpegenntb
4. B tpeyronbHuke ctopoHa paBHa 7, a NpOTHMBONEXALWMH yron pa-
geH 120°. Ewe oaHa ctopoHa pasxa 5. Halaute tpeTsbio cTopoHy.
Bapwuantui otsetos
10{2(3|9]|5

25



KoHTponbHbie H3amepuTensHbie maTepuans no reometpun. 9 knacc

5. B rpaneumn ABCD (BC u AD — ocHoeawuns) AB =1, AD =3,
/B =120°. Hangure anuny guaronann BD.

BapuaHTei oteetos

\/; Henb3s
onpepenuTsL

6. B tpeyronsHuke ABC na cropoHe BC suibpana Touka D Tak, uto
BD =3, DC = 2. Ewe u3secrHo, yto AB =4, AC = 6. Haugure
anmHy AD.

Bapnon bl OTBETOB _

2\/3 Henbas

onpeaennTL

V22 | V21

Yacre 11

7. Onpepenute Bup TPeyronbHMKQ, €CAM ASIMHB €r0 CTOPOH PABHbI

7,81 10.
Oreer: .

8. CropoHbl YeTbipexyronbHMKQ, BMAMCAOHHOrO B OKPYXHOCTb, PaBHbI
cootsetrcreeHHo AB=1, BC=2, CD =3 u AD = 1. Hangure gna-
ronano BD.

Orteer: .

Bapuanr 2

Yacrts |

1. Hanpure 60nbwimit yron TpeyronsHMKa, CTOPOHbI KOTOPOrO PaBHbI
3,5u7cm.
BapuanTel oteetos (8 rpaaycax)

Henb3s

150
onpepenu1Ts
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Tecr 7. Teopema KocHHycoB

2, CropoHbl TPEYronbHUKA paBHbl 4 CM M 5 CM, @ KOCHHYC Yrna Mex-

Ay Hummn paseH 0,4. Halpgure TpeTbio cTopoHy (B canTHMmeTpax).

BapuanTel oteeToB

1{2|3la| 5

Henwbas

onpeaennTb

3. Hanpute MeHbwyio auaroHans NAPANNenorpamma, coceaHue
CTOPOHLI KOTOPOro paeHbl 1 u 2\/5, a 6onbwmi yron Gonbwe

MeHbwero B 3 pasa.

BapuaHTbl oTBeTOB

l 2 3 4 5
H
\/3 \/E Jg \/g enb3fa
onpepenuTb

4. B tpeyronbHuke CTOpOHA pasHA 7, a NPOTHMBONEXAWMM yron pa-

seH 60°. Ewe oaHa ctopoHa pasHa 5. Haigure TpeTtbio ctopoHy.

BapmanTsl oteeTos
1002181915

5. B tpaneumn ABCD (BC u AD — ocHosanus) AB =1, AD=42,
/B =135°. Haitpure pnuny auaroHanu BD.

BGpHO HTbl OTBETOB

Henbasa
3iV2| 2 |
onpeaennTh
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KoHTponbHbie M3mepuTensHble MaTep1ansi No reomeTpuu. 9 knacc

6. B tpeyronsHuke ABC Ha cropoHe BC ebibpaHa Touka D Tak, uto
BD =2, DC = 3. Ewe ussectHo, uto AB =4, AC = 6. Haraure

annny AD.

_BapuanTbi otseros _
‘1123 |4 5
5|4 3\/5 2\/3 Henbas

onpeaenmTh
7'
7,10m13.
OtBert:
8.

28

Yacrte |1

Onpegenurte BMA TPEYronbHMKQ, €CAM ASIMHLI €T0 CTOPOH PABHbI

CTOpOHbI "IeTblpeXYI'OJ'IbHHKO, BNACAHHOIO B OKpY)KHOCTb, pOBHbI
coorsetrcrteeHHo AB= 1, BC=2, CD =3 u AD = 4. Hanpmre ama-

ronans BD.

OrteeT:




NMpumeHeHne TpUroHomeTpuu Ans
pPeLweHns reomeTpu4Yeckux sapay4
(40-45)

Bapuanr 1

Yacrts |
1. B tpeyronsHuke ABC yron C — npsmon, A paeeH oo m AB=c.
Hauaure AC, ecnn ¢ =20, o =§. Orsert paitte B obwem 1 vacr-

HOM CyuasX.

Bapuantel oTeeToB

. . 20 |Hepocrarouro
csma:10\/§ ccosa =10 cfga=20\/§ cctga =——
\/5 AQHHBIX

2, B ocrpoyronsHom TpeyronsHuke ABC /A=a, AB=BC=a.
Hamnaumre Boicory CH, ecmm a=10, o= g B otser 3anuwmure 06-
LUMM M YACTHBIM CAYYAM.

BapuaHTsl oTeeTOB

Hepocra-
20 a T
asin2o = 5\/_3- 2acosa =5 | 2atga = 7—3— OC'QE =1 OC'QE TOYHO AQH-

HbIX

3. B rtynoyronsHom tpeyronsHuke ABC ZA=qa, AB=BC=a. Hann-

aute 6uccektpucy AL, ecnm a=12, o =30°. Oreer panite 8 06-
WeM 1 HaCTHOM Cnyvasx.
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KoHTponbHbie M3amepuTenbHbie MaTepMans No reomeTpuu. 9 Knacc

BapuanTsl oteeros

2ac0sa a-sin2a =6\/3 actgasinda = Hepocra-
. 3 . 3a TOYHO
sin—- sin— =43
2 ACQHHBIX
4, B pasHobeppeHHom TpeyronsHuke ABC /B =, ocHoBaHue

BapuaHnTe oteeTos

AC=a. Haligure pagnyc okpyXHOCTH, BNMCAHHOW B Tpeyrons-

2n .
Huk ABC, ecnn a=2, a =—é—. OreeT paite B 06LiEM M HYOCTHOM

cnyyasx.

- o -
0, Sasin 2n=0,5 2c,1ctg¥:2ctg1 20197:4\/; 0,50tgn—4—0£:tgj£

12 12

30

Yacte 11

OcHosaHus pasHoBouHon Tpaneuwn a,b (a>b), yron npwu

6onbwem ocHosawnn — o . Hanaute nnowapnp Tpaneumum, ecnm
a=10,b=4, a=60°. Oteer naiTe & 06LIEM M HACTHOM CNyHaSX.

Orser: .

HaH poMb co cTOPOHOM PABHOM @ M OCTPLIM YFNOM, PABHLIM O .
Hanaoute auametp okpyxHoOCTH, npoxogswen Yepes fBe COCeA-

HWe BepLUMHbI 3TOro pomba M cepeanHy ero TpeTbeH CTOPOHbI,
ecm a=1,a=60° (paccmoTtpute Bce Bo3moxHbie cnyuam). OT-

BeT AanTe B OOLEM M YHOCTHOM CAYHAsIX.

Orser: .




Tecr 8. TpuroHoMeTpMs Ans reoMeTpMYECKMX 3aaaY

Bapuanr 2

Yacre |

1. B tpeyrontinke ABC yron C — npsmoW, yron A paseH o M

AB=c. Hanpure AC, ecnu c=10, a. = 45°. Oteer paite 8 06-
LWEeM M HOCTHOM CITYyHasX.

BapwanTth otBeToB

csina = 5\/5 ccosa = 5\/5 ctga=10 ) cctga =10 Hepocrarouno
OAHHbIX

2, B ocrpoyronsHom Tpeyronsiuke ABC /A =a, AB=BC =a. Hai-
ante Bbicotry CH, ecnu a=50, a =60°. B oreeT sanmwmre obwwmi

M HACTHbIM CATYHaM.

B
Hepocra—
a
qsin2q:25\/§ 2acosa =50 | 2atga = 100\/5 adgE:50\/5 TOYHO
AGHHBIX

3. B rynoyronbHom tpeyronsumuke ABC Z/A=o, AB=BC=qa. Haw-
amte buccektpucy AL, ecnn a=18, o =20°. Otser aakite B 06-

wem M HacTHOM cny4asx.

Bapuantel otBeros

asin3a

cos 20 X ~ lactgasin3a =

Hepocratouto

9\/5 2 = 9ctg 20°\3 OAHHBIX

= 72co0s20°

4. B pasHobeapeHHom TpeyronbHuke ABC /B=a, ocHoBaHMe

AC =a. Hailante papmyc okpyXHOCTH, BNIMCAHHOM B TPeyronb-
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Kou‘rponbnue U3MepuTenbHble MOTepUanbl NO reOMEeTPUM. 9 knacc

57 -
Huk ABC, ecnu a=1, a=?. Orteet aante B 0obUIEM M HACTHOM

cnyqasx.

BOpHGHTbI oTBeTOB

2 3 ’ 4 5
n-a T-a

=| 2a ctg = | 2a fg—- = 0'5(1' —
2 4 Henocratouno
5

=2ctg—- :Ztg_TE =0,5tg n AGHHbBIX
12 24
Yacrtse |11

5. Ocnoeauus pasHoBouHon Tpaneuwn a,b (a>b), yron npu

6onbwem ocHoeawnmu — o . Hakgure nnowanbs Tpaneunn, ecnm
a=8,b=2,0a=30°. Oteer aaiite B 0bLEeM M YACTHOM CYHASX.

Orser:

6. [laH pomb co cTOPOHOM, PABHOM O M OCTPLIM YT/IOM, PABHBIM O .

Hangute guameTp okpyXHOCTM, Nnpoxopswen Yepes gse cocea-

HMe BepLlMHb 3TOro poMba M cepeanHy ero TpeTbe CTOPOHBI,
ecm a=1,a=45° (paccmotpute BCce BO3mOXHble cnyyam). Ot-

BET AaMTe B O6WEM M YHOCTHOM CyYasX.

Oreer:
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LG A MpasunbHbIe MHOTOYrosnbHuku (40-45)

Bapmanr 1

1. Hanpure yron npasunbHoro asaaLarMyronbHUKa.

BapmaHTsl oTeeTOB

1

-2

3

4

5

20°

160°

162°

324°

200°

Yacrts |

2. Papuyc OKpPYyXHOCTM, BNUCAOHHOW B MPABUABHBIM TPEYTONbHMK,

pasen 1. Hangure nnowaap TpeyronbHuka.

BapuaHTsl oTBETOB

1|23 |4| 5
2\/—5 3\/5 4 6 Henb3a
onpepenuTb

3. Hanagurte yron mexay AByMs HepABHbIMM AMATOHANSMM NPABHAL-
HOTO WeCTMYTroNbHUKA, HCXOAALMMU M3 OQHOMW BEPUIMHBI.

BOpHG HTbl OTBETOB

2

3

4

5 :

30°

45°

72°

60°

90°

q, HGﬁAHTe, HQ CKONbKO KBOAPQTHbIX METPOB NMowans KBaapara,
OMUCAHHOTO OKOJIO OKPYXHOCTHU gnameTpa 1 M, 6onbwe nnowa-

AN KBAAPATA, BNIMCAHHOIMO B 3Ty OKPYXHOCTb.

BapuanTei oTeeToB

1

2

3

4

1,5

2

0,75

0,5

Yactp |1

5. Paauyc onucaHHOM OKONO NPABMABHOTO LWWIECTHMYTONbHWUKA OK-
pyxHoctn Ha 1 M 6onblwe, Yem PaAMyC BMMCAOHHOM B Hero OK-

pyxHocTti. HarauTe cTopoHy wectnyronbHuka.

Oreert:

33



KOHTpOnbHbIE H3MepPHUTEeNbHbIE MATEPHANLI NO reoMeTprM. 9 knacc

6. B xBaapar BNMcaHa oKpyXHOCTb, B KOTOPYIO BNIMCAH NPABUABbHBIN
TPeyronbH1K, B KOTOPbIH BNMCAHA OKPYXHOCTb, B KOTOPYIO BNM-
caH ewe oauH keaapar. Halgure otHoweHne nnowapei Gonb-

wero U MeHblero KeaapaTos.

Orser: .

Bapuanr 2

Yacrts |

1. HavauTe yron npasmnbHOro BOCEMHAALATHYTONbHUKA.

BapuanTh oTeeTOB

2, Honpmre nnowaab NPABMALHOFO WIECTMYrONbHUKA CO CTOPOHOM,
pasHou 1.

BapuaHTh oTBeTOB

1 3 4] 5
3v3 H
_£ 3 \/—3- 2\/—5 env3fa

2 onpeaenuTs

3. Hanpure yron mexagy AMAroHansiMM NPaBMALHOTO NSTHYrONbHM-
KQ, BbIXOAALMMM M3 OQHOM BEPLUMHBI.

BapuaHnTel otBETOB
2035
18°| 45° [ 36° | 54° | 60°
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Tect 9. MpasunbHbie MHOFOYFONBHHKK

4. CropoHa KBGAPATA, OMMCAHHOTO OKONMO OKPYXHOCTH, Ha 1M
6onblue CTOPOHBI KBAAPATA, BIMCAHHOIO B 3Ty OKPYXHOCTb. Ham-
AnTe AMaMeTp OKPYXHOCTH.

BapuaHTsl oTBeTOB

Yacrte 11

5. Haligute MeHblylo AMAroHAnb NPABMUALHOTO BOCHMMYTOMNbHMKA
CO CTOPOHOM, pasHoM 1.

OrtBerT: .

6. B npaBunbHbLIM TPEYronbHUK BMWCAH KPYF, B KOTOPbIM BAMCAH
KBAAPAT, B KOTOPbIM BNUCAH KPYT, B KOTOPbIM BNMCAH ewe OAMH
npasunbHbIM - TpeyronbHuk. Hakaute oOTHOWeHWe nnowanen
60nbLUEro U MeHbLIEro TPeyroNbHHKOB,

OrBerT: .
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AnuHa okpyxHocTu. Mnowans
Kpyra (40-45)

Bapuanr 1

BapuaHnTb oteeTos

Yacrts |

Hanpaute nnowane kpyra, ecnm anmMHa cooTBeTCTBYIOWEH OKPYX-
HOCTH paBHa 8.

16 4
— | 16| 64n |16 | —
s T
2. HavpuTte nnowaps Kpyra, BNKMCAHHOTO B KBaapaTt naowaam 20.
Orser: .
3. Haligute anMHy OKpPYXHOCTH, ONMCAHHOW OKOAO NPABMALHOIO
TPEeyronbHMKA CO CTOPOHOM J3.
OrBerT: .
4. [nuHbl pBYX KOHLEHTPMYECKMX OKPYXHOCTEM OTAMYQAIOTCA HA
4n M. Honpure wnpuHy o6pasoBaHHOro MMu KkonsLa.
BOpHGHTbI oTBeToB
4 Heaocratouno
ni| 4| — 2
m AAQHHBIX
Yacre Il
5. Yro 6onbwe — nnowapb KPyra, ONMCAHHOrO OKOMO NPABMALHOTO

36

TPeyronbHMKa co CTOPOHOM 3, MNM NIOWAAL KBAAPATA, ONMCAH-

HOro oKkono Kpyra c anametpom 10 2

Oreer: .




Tecr 10. finuna okpyxHoctu. Mnowans kpyra

6.

Hax kBagpart co ctopoHon 2. B Hero snmcaH kpyr. [lpyron kpyr,
MeHbLIero pagnyca, Kacaercs AAHHOTO KPYrd M ABYX COCEeAHMX
cTopoH keaapara. Hangure nnowaas meHsLiero kpyra.

Oteer: .

Hangnte nnowans konsya, 06pa3oBAHHOrO ONMCAHHOM W BMK-
CAHHOMW OKPYXHOCTSIMM NPABMABHOIO LWECTUYTrONbHMKA CO CTOPO-
HOM 2,

Orteer: .

Bapuanr 2

Yacrts |
Hangure anuHy okpyXHOCTM, ecnm naowanbs COOTBETCTBYIOLLEro
eW Kpyra pasHa ]% .

Bapuarry

8 |64n {167 | 4

2,

Hanaute nnowapnb kpyra, onmMcaHHOro oKono Keaapara nnowa-
am 10.

OreerT: .

Hanante pnvMHy OKpYXHOCTM, BNMCOHHOM B MPABMAbLHLIM Tpe-

YFONbHAK CO CTOPOHOM J3.
Orteer: .

dnuHbl OBYX KOHUEHTPMYECKMX OKPYXHOCTeM OTAMHMAIOTCS Ha
6 M. Hanpurte wmnprny o6pasoBaHHOro MMM KOMbLA.

BapwuanTel otBeToB

HepocraroyHo
AGHHbIX
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KoHTponeHsie H3amepuTenLHbie MaTepHanbi No reomeTpumn. 9 knacc

Yacts 11

5. Yro 6onbwe — nepuMmeTp KBOAPATA, BNMCAHHOTO B KPYr NNOLLa-
An 87 M2, UNK ANMHA OKPYXHOCTH AMameTpa 5 m?

Orser: .

6. [ax npasunbHbIM TpeyronbHuk. B Hero snucaH kpyr paanyca 1.
Lpyro¥ kpyr, MeHblEero pag1yca, KacaeTcs AAHHOTO KPYra M ABYX
cTopoH TpeyronsHuka. Haiaure nnowaae meHbwero kpyra.

Orser: .

7. Hanpute nnowans Konbua, 06pA3OBAHHOIO OMMCAHHOM M BNM-
CAHHOM OKPYXHOCTSIMH NPABMUABHOFO WECTUYTONbHUKA CO CTOpO-
HoM 3.

Orser: .
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(*) nvHa pyrym oKpPYIXHOCTH.
Mnowanb Kpyra u ero 4acremn.
(Mpoaonxenne) (40-45)

Bapwuanr 1

Yacrtse |

Haligute anMHy Ayru OKpYXHOCTH, KOCQIOULEWCS ABYX CTOPOH
PABHOCTOPOHHErO TPeYronbHUKA B €70 BEPWHMHAX, €CNIM CTOPOHA

TpeyronbHuka pasHa a. OTeeT aanTe gns cnyyas a=+/3.

BapuaHThl oTBeTOB

1/2|3|4|5
2n 3rn
2 |=| 4|—]6
3 4
2. [laH kBagpar co cropoHoM, pasHon a. Kaxpaas m3 yetbipex ok-

PYXHOCTEH KacCAeTcs ABYX NPOTHBOMNONOXHbIX CTOPOH 3TOrO
KBOAPATA B €ro BepwrHax. JloKaXuTe, 4TO 3TH YeTbipe OKPYXHO-
CTH MMEIOT EAUHCTBEHHYIO OBLLYIO TONKY .

(Mpoponxexue 3apaumn 2). Beiumcnute nepumeTp 4eTbipexnmcr-
HWKQ, OBPA30BAHHOIO 3TUMM OKPYXHOCTSMM.

Oreer: .

Yacrte 11

(Mpoaonxenune 3apaum 2). Berumncnure nnowane 4eTbipeXAMCTHU-
Ka, 06pa30BAHHOIO 3TUMH OKPYXHOCTAMM.

Oreer: .

OKpyXHOCTb, NPOXOASWIAN Yepe3 ABE COCeaHMe BeplMHbl npa-
BMJIbHOTO WECTHYTONbHMKA, KACAeTCs ero CTOPOH B 3TUX BepPLUM-
Hax. Halgute anuHy ayrm 3TOM OKPYXHOCTM, nexaiien BHe AaH-

HOTO WecCTHyronbHMKA, ecnu ero CTOpoHa pasHa \/5 .

OrBer: .
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KOHTPOﬂbeIe H3MEpHUTENIbHbIE MATEePHAJibl NO reOMeTPHUMU. 9 knacc

6.

Hawgure nnowagb Gurypsl, orpaHU4eHHOM YeTbIpbMS AYTraMM OK-
PYXHOCT@H, LLeHTPbl KOTOPbIX JIEXAT B BEPLIMHAX AAHHOrO KBAA-
pata, ecnu NAOWAAbL KBAAPATA pasHa 1.

Orser: .

Bapuanr 2

Yacrtb |

Hanante anmHy AyrM OKpyXHOCTM, KaCAIOWEHCS ABYX CTOPOH
PABHOCTOPOHHErO TPeyronbHWKA B €ro BepLIMHAX, eCNM CTOPOHA

Tpeyronshuka pasHa a. OteeT aaiiTe ans cnyyas a = 643

BapunaHnTb oTeeToB

{213 ]| ai{s

2n

8 17
8n |, |17x

6
3 4 |7

40

Hax kBappar co cropoHon, pasHon a. Kaxaas m3 yetsipex ok-
PYXHOCTEH KacaeTcs AByX CTOPOH 3TOTO KBAAPATA, MMEIOWMX
obuLyt0 BepLuMHY, B NPOTMBONONOXHLIX BEPLUMHAX 3TOrO KBAAPA-
Ta. [lokaxure, 4TO 3TH YeTbipe OKPYXKHOCTM BENT KAXAYIO M3 Ayr
HA TPY pPaBHbIE YACTM.

(Mpoponxenne 3apaun 2). Havigute Hanbonbwee 13 paccTosHmm
OT TOYKM NepeceyeHus Ayr OKPYXHOCTH [0 CTOPOH KBAAPATA, ec-

NK 3TA CTOPOHA PABHA 43.

Orser: .




Tecr 11. (*) Onuna gyru okpyxHocTy. Mnowans Yacten kpyra

4.

(Mpononxenue sapaun 2). Halpure neprmetp 4YeTbipexnnCTHK-
Ka, 0BpPa30BAHHOrO AYramm AAHHBIX OKPYXHOCTEM, NEXAlero
BHYTpM KBagpara.

Orsger: .

Yacts |1

OkpyXHoCTb, Npoxoaswas yepes Age CocegHue BEpLUMHbI Npa-
BMNIBHOTO BOCbMMYTOJIbHMKA, KACAETCA €ro CTOPOH B 3TMX BEpLUM-
Hax. Hangute anuHy gyrm 3TOM OKPYXHOCTM, nexalien BHYTpM
AHHOTO BOCbMMYFOMNbHMK, €CNIM ero CTOPOHA PaBHa 8v/2 .

Ortger: .

Hanpgure nnowaae $urypsl, orpaHM4eHHOM Byramn OKpYXHOCTEN
M CTOPOHOMM KBQAPATA, ECAM LEHTPbI KAXAON M3 OKPYXXHOCTEMN —
B cepeaMHe CTOPOHbI KBQAPATA, M MoWwaab KBagpaTa pasHa 1.

Orser: .
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AsvxkeHua nnockoctu (40-45)

Bapuanr 1

Yacts |

1. [Mpu HekoTOpOM ABMXEHMM g TOYKA A nepewna B TOYKYy A,, Tou-
ka B — B Touxy B,. UseectHo, yto AB=10. Hangure A B, .
BapuanTs oteetos

1/2] 3
HeBosmoxHo
10 | 20
onpenennTb

2. [lpu HeKOTOPOM ABMXEHMM g TOYKA A nepewna B Touky A,, Tou-
ka B — B Touky B,. U3eectHo, yto BB, =10 . Halgute AA,.
BapuanTl oteeTos

112 3
10 | 20 HesoamoxHo
onpenennTb

3. [lokaxure, 4TO NpM ABMXKEHMM Yron NEPEXOAMT B PABHbIM €My
yron.
Orser:

4. [lpu HexoTopom oTobpaxeHnu f KOOPAMHATHOM NAOCKOCTU NPO-
mssonbHas  Touka  A(x;y) otobpaxaetcs Ha  TOuKY
A (x—1; 2y). Halipure KOOPAHHATBI TOUKM, B KOTOPYIO NPH 3TOM
oto6paxennm nepexoaut Touka V(3; -6).

BapuaHTe oTBETOB
1 2 3 4 5
HeBoamoxHo
(12;-3)| (4; -6) |(2: -12) (-2 12) )

onpegenuTb

42



Tect 12. [erxeHns nnockocTu

Yacre Il
Hau xeaapar ABCD, npuuém A(1;1),B(1;6) u C(6;6). Mpu
ABMXeHWM g BeplnHa A nepewna B Touky A (-1;-2), a sep-
wuHa B 8 Touky B,(-5; —5). HaitauTe koopanHaThl ToukM, B KO-

TOpPY!O NPM 3TOM ABMXEHWM Nepewna Touka D.

OrseT: .

Mpu HekoTopom oTobpaxenun f KoopaMHATHON NNOCKOCTH Npo-

M3BOJSIbHAS TOYKA (x; y) oTobpaxaeTcs HA TOUKY (x-+-]; 2—y).

Hokaxute, 4to otobpaxeHue f ABNAETCA ABMXEHUEM.

OreerT: .

Bapuanr 2

Yactb |

1. [lpm HekoTOpOM ABMXEHMM g TOuKa A nepewna B Touky Aj, Tou-
ka B — B Touky B;. MasectHo, uto AA; = 17. Hangure BB;.
BapuanTst oTBeTOB

1/2|3|4| 5

171341012 HesoamoxHo
onpeaenuts

2. T[lpu HekoTOpOM ABMxXeHUH g Touka M nepewna e Touky K, Touka
M, — B Touky K;. U3eectHo, yto MM = 20. Hanaure KKj;.
BapuanTb oteeToB

10120111121 HesoamoxHo
onpeaenunTs
3. [okaxure, 4TO NpU ABMXKEHMM NAPANNENbHbIE NPSMbIE NEPexXoasT

B napannenbHbie Npamble.
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KoHTponbHbie u3amepuTenbHbie Marepuanst no reomeTpun. 9 knacc

4.

Mpu HekoTopom oTobpaxeHun f KOOPAMHATHOW NAOCKOCTH NpPO-
M3sonsHas  Touka  A(x; y) otobpaxaeTtcs HAO  TOMKY

A (x+5; Ay) . Hanaure koopanHaThl TOUKK, B KOTOPYIO NPH 3TOM

oTobpaxeHun nepexoauT ToUKa V(—7; 16).

BapuaHTel oTBeTOB

(-2; 64)|(2; -64)|(-2; -64)| (-35; 4)

Heso3moxHo

onpeaenuTe

5.

44

Yacre |11
Oan xeagpar ABCD, npuuém A(—l; 2),B(-1;7) u D(-6;2).
Mpu asmxenun g sepwmHa A nepewna B Touky A (-1;2), a
sepwuHa B 8 Touxy B,(3; —1). Haipure koopamHaTbi TOUKM, B KO-

TOPYIO NpH 3TOM ABUXEHUN NepeLlna To4Kka C.

Orser: .

Mpyu HekoTopom oToBpaxeHuH f KOOPAMHATHON NAOCKOCTH NPO-
u3sonbHas Touka (x;y) ortobpaxaercs Ha Touky(—2x;y-—1).

Hokaxure, uto otobpaxeHnue f peuxeHnem HE ABASETCH.

Orser:




MapannenbHbin NnepeHOC u ocesas
cummetpus (40-45)

Bapuanr 1

Yacrte |

1. [pm napannensHom nepeHoce Ha BeKTOp g Toyka A nepewna B

Touky A, Touka B — B Touky B,. Buibepurte BepHoe yTeepxaeHue.

a) Bektopbi g M AB KonnMHeapHbI.

6) ®urypa ABB,A, — napannenorpamm.

8) Bektopel g v BB, pasH..

r) Mpsambie AB u A,B, napannensHel.

n) Mpambie AB, u A, B nepecekaloTcs MnM coBnaapaioT.

BapuanTe oteeTos _
alafals
a 6 8 r A

2. [laHa oceBas cMMMETPMA C OCbiO S M TOUKM A M B, He nexaiume
HQ OCH cUMMETPHK. M3BECTHO, YTO NPU CUMMETPUM OTHOCHTENBHO
sToyka A nepeluna B Touky A,, Touka B — B Touky B,. Buibepure

BEpHOe yTBepXaeHue.

a) Mpsamsie AB, u A, B nepecekatorcs.

6) Mpsmbie AA, 1 BB, napannensHsi.

8) Otpeskn AA, u BB, pasHsi.

r) Otpesku AB u A,B, pasHsl.

a) MNpamble AB, u A,B He nepecekarloTcs.

vBOp‘MQHTbl otBeToB
a 6 8 r A

3. [lpamas a nepnenankynspHa cropoHe BC tpeyronbHuka ABC u
npoxoauT yepe3s Touky A. Hapucyite ¢urypy, B kotopyio nepe-
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KOHTPOJ’IthIe M3MEpPHUTENIbHbIE MATEPHANBI MO FTeOMEeTPUM. 9 xnacc

xoamT TpeyronbHMk ABC npu cMMMETPHM OTHOCHUTENLHO NPAMOMN
a 1 nocnegyoWmMMm NepeHocom Ha sektop AB.
OrBer: .

4, Ha KoopaMHATHOM NAOCKOCTM ACAH NAPANNENbHLIA NepeHoC
q=i+5] u Touka A(-4;1), xotopas otobpaxaercs Ha Tou-
Ky A(x—1; 2y). Hangure x n y.

BapwaHTel otBeTOB
1 2 3 4 5

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

y=3 |y=-3|y=-3 |y=3 |y=6

5. [lpu ocesoi cummeTpum oTHOCHTENbHO Npsmoi f Touka A (8; -7)
nepewna B Touky A, (2;11). Halipure koopanHaTs Toukmu nepe-
ceveHns npambix AA, u f.

BapuaHTsl oTBeTOB

1 2 3 q 5
(3; 4)|(5: 2)|(3; -9)|(2; -4)|(5; - 4)

Yacrte |1

6. [awx ksagpar ABCD co cropoHon, pasHon 10, n ocesas cummer-
pus oTHocuTensHo npsamoit AM, rae M — cepeamnHa ctoponsl BC.
Mpn 3ton cummetrpun ksagpar ABCD nepewen 8 dury-

py ABCD, (A nepewnas A;B—8B;C—8C;D—8D,)
Hanaurte nnowaae ¢urypsl, cogepxawiend BCE TOYKM KBAAPATA

ABCD u ¢purypst ABCD, .

OrtBer: .

7. 3opaHbl gea paeHbix otpeska AB u CD, npuuém npsameie AB u
CD wWe napannensHbl U OTpe3ku He MMelOT obmx Touek. 3agam-

Te napannenbHbiM NepPeHoc P U ocesylo cummeTpuio f Tak, 4Tobsi

MX NOCnegoBaTensHOe NpUMeHeHue K oTpesky AB gaeano otpe-
3ok CD.

OrBer: .
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Tecr 13. NapannensHbiit NepeHOC 4 0ceBas CUMMETPHS

Bapuanr 2

Yacrtp |

Mpv napannensHom nepeHoce w Touka A nepewna B TOYKy A,,
Touka B — B Touky B,. Boibepute BepHoe yTBepxaeHue.

a) Bektopsl w 1 AA KonanHeapHsi.

6) ®urypa ABB,A, — napannenorpamm unm Toukun A, B, B, ne-
XAT HQ OAHOMW NPSMOW.

8) Bextopbt w 1 AB, pasHbi.

r) Mpsmobie AB u A, B, napannensHel Mnu coBnaaaior.

p) Mpamsie AB, u A, B nepecekarorcs.

BOPHOHTM oTBeTos

2{3 (4|5

6 8 r a

HaHa ocesas cummeTpus € ocblo m M ToukM A M B, He nexawme
Ha ocK cMMMeETpHK. M3BeCTHO, 4TO NPU CMMMETPUM OTHOCHTENLHO
mTo4ka A nepeiuna B TouKy A, Touka B — B Touky B,. Buibepu-

Te BEPHOE YTBepXAeHHe.

a) Mpsmsbie AB, u A,B He nepecekarotcs.
6) Mpsmbie AA, u BB, napannensHei.

8) Otpeskn AA, v BB, pasHb!.

r) Otpesku AB u A B, pasHbl.

a) Mpsambie AB, u A,B pasHsi.

BOPHOHTM oTeeTtos

6 B r

Mpamas a nepnengukynspHa cropore BC tpeyronsHuka ABC u
npoxoauT Yyepes Touky A. Hapucymnte ¢urypy, B koTopyio nepe-
xoanT TpeyronbHuk ABC npu cMMMeTpMM OTHOCMTENbHO NPSMOM

a U nocnepayownM NEPEHOCOM Ha BekTop AB .

Oreer: .
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KoHTponbHble M3mepHTenbHbie MATEPUAnEI NO reomeTpuu. 9 knacce

4, Ha KOOPAMHATHOM NNOCKOCTM AQH NAPANNENbHbIH NEepPeHoC
q=5i—2j u touka A(-4;1), koTopas otobpaxaercs Ha TOu-

Ky A/(x—y; 2—y). Haltaute x n y.
BapmaHTel oTBETOB

1 2 3 4 | 5

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

y=3 |y=3 |y=-3 |y=3 |y=3

5. Mpu oOceBOoM CHMMMETPMM OTHOCMTENBHO NPSMOM @ TOYKA
A(-8; —4) nepewna B Touky A,(12; -10). Hanaure koopamHa-
Tbl TOUKM NepeceyeHus Npameix AA, u a.
BQpMQHTbI OTBEeTOB
1 2 3 a4 | s
(4;14)((-4;14)|(2,-7)|(2,5;-7,5)|(-5; 4)

Yacte 11

6. [Jan ksagpatr ABCD co cropoHon, pasHoi 10, u ocesas cummer-
pus oTHocuTensHo npsmon AM, rae M - cepeauna cropohbr BC.
Mpu 3tom cummerpumn keagpar ABCD nepewen e owury-
py AB,C\D, . Hatpgure nnowapnb dburypsl, cogepxaiien BCE TOHKM
¢éuryput AB,C\D,, He npuHapnexawme ksagpaty ABCD.

OrBer: .

7. 3apaHbl gea pasHeix otpeska AB uCD, npuuém npambie AB M
CD wHe napannensHsl (Ho He coenagatoT) u Touku B u C nexar 8
PA3HbIX NONYNAOCKOCTAX OTHOCHTENBLHO MPSMOM, MPOXOASLLIEH
yepe3s cepeauHbl otpeskoe AB u CD. 3opaite napannensHbin
nepeHoc pu ocesyio cummeTpuio f Tak, uTobbl MX nocneaosa-
TenbHOe npumeHeHue K otpesky AB pasano otpesok CD rak,
4To TO4Ka A nepewna B Touky D.

Orser: .
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1.

MoBOpPOT M LEeHTPaNbHAA CUMMETPUSA
(40-45)

Bapuanr 1

Yacte |
MNpu nosopote R, oTHocuTenbHo Toukn O Ha 60° Touka A nepe-
wna B Touky A, Touka B — B Touky B,. Beibepute BepHoe yTBep-
XpeHue.
a) Otpeskn AA, n BB, pasHsl.
6) Otpeskn AB u A/B, pasHbi.
) Yron AOA, paser yrny BOB, u pasen60°.
r) Otpesku AB, u AB pasHsi.
A) Yron mexay npsmbimu AB u AB, pasen60°.

BapuaHTel oTBeTOB

2131415

6 B r A

Haxa ueHtpanbHas cummetpms Zo ¢ ueHtpom O u Toukn A m B,
He nexaume Ha ogHoM npsmoi ¢ Toukon O. UaeectHo, uto npum
cumMmeTpun Z, Touka A nepewna B Touky A, Touka B — B Tou-

Ky B,. Boibepute BepHoe yTBepXxaeHHe.
a) Mpameie AB, u A,B napannensHei.
6) Npsambie AA, u BB,napannensHsl.

8) Otpesku AA, n BB, pasHbi.

r) Orpesku AB u A, B, pasHsi.

a) Yron AOB, paeeH yrny BOA,.

BapuaHTel oTBeTOB

2/3|a|s

6 B r n

HlokaxuTe, 4TO NpM NOBOPOTE YrNbl MEXAY NPAMBIMM HE M3MEHs-
toTes.
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KOHTpOanbIe U3IMEepUTENbHBIE MATepMabl MO reOMeTPUM. 9 knacc

4. Tpu nosopote Ry otHocutensHo Toukn O Ha 60°Touka A ne-
pewna B ToukyA,, Touka B — B Touky B,, npuuem

ZA,0B,=120°. Haigure ZAOB B rpapycax.

Bapuonto oTBeToB

HeBo3moxHo

60°(120°|30°

HaMUTH

5. Ha xoopauHaTtHOM nnockoctv 3aaaH nosopoT Ry, OTHOCMTenbHO
Havana — Toukn O Ha 90° u Touka A(2; 3), kotopas nepewna

B Touky A, . Halamte koopamHaThi TOukM A, .

6. Ha KoopAMHATHOMN NNOCKOCTM 3aAAHA UEHTPANbHAR CUMMETPMS C
ueHTpom B Hauane — Touke O u Touka A(2; 3), kotopas nepe-

wna B Touky A, . Hanaure koopanHatsl Toukm A,.

BapuaHTtel oteeTos

Yactb 11

7. [an xeaapar ABCD co ctopoHom, pasHon 10, u ueHTpanbHas
CMMMETPHA C LeHTPOM B Touke M — cepeanne croponbl BC. Mpwu
aton cummetpumn kBaapat ABCD nepewen 8 ¢urypy AB,CD,.

Hanpute nnowape tpeyronsinka AAC,.
Orveer: .

30




Tect 14. MNosopoT # LEeHTPANbHAA CUMMETPHS

BapuaHTel otBeToB

3apaHul aga pasHbix otpeska AB uCD, npuuém npsmbie AB u
CD He napannensHbi 1 Touka C He nexut Ha AB. 3apante ueH-
TpanbHyto cumMmeTpuio Zo M nosopot Ry Tak, utobel Mx nocnepo-
BaTenbHOE NPUMMeHeHWe Kk oTpe3ky AB paeano otpesok CD u s
pesynbtate Touke A cooteetcTeorana 6bl Touka C.

OrBer: .

Bapuanr 2

Yacts |

Mpu nosopote Ry otHocuTensHo Toukn O Ha 30° Touka A nepe-
wna B Touky A, Touka B — B TouKy B,. Bbibepure BepHoe yTBep-

XAeHue.

a) Otpesku AA, n BB, pasHbi.

6) Otpeskn AB n A B, pasHbl.

8) Yron AOA, paeeH yrny BOB, u pasen 30°.
r) Otpeskn AB, u AB pasHbl.

a) Yron mexay npsmbivn AB u A B, paseH30°.

21{3|ais5

6 B r a

HaHa uentpanbHas cummeTtpus Zy ¢ ueHtpom O m Toukn A uB,
He nexawme Ha ogHoM npsmon ¢ Toukon O. UssecTHo, uTo npm
cumMmeTpumn Z, Touka A nepewna B TouKy A,, Touka B — B Tou-

Ky B,. Beibepute BepHoe yTBEpX)KAEHHE.

a) MNpsmeie AB n A B, napannenbHsi.
6) Mpambie AA, n BB, napannenbHsi.
8) Otpeskn AA, n BB, pasHbl.

r) Otpeskn AB u AB, pasHbi.

a) Yron A OB, paseH yrny AOB .

51



KOHTpOJ‘IbHHB H3MepHnTesibHbie MaTepMnanbl NO FreOMEeTPHUH. 9 knacc

BapuaHnT oTBeTOB

a 6 B r il

3. [lokaxuTe, 4TO €cnM NPAMON O NpPHU LEHTPANLHOW CMMMETPHM
cooTBeTCTBYeT Npamas a , To alla .

OrBer: .

4. [pu nosopote R, oTHocuTenbHo Touku O Ha 30°Touka A ne-
pewna B Touky A, Touka B — B Touky B,. Haiaute yron mexay

npambimm AB u A B, B rpaaycax.

BapuanTs oteetos
11213 4

Heeo3moxHo

60°1120°|30°

HAOWUTH

5. Ha koopauHaTHOM nnockocT 30aaH NoBopoT Ry oTHOCMTENBHO
Hayana — toukm O Ha 270° u Touka A(-5; 6), koTopas nepe-

wna B Touky A, . Hangute koopamHaTel Touku A, .

BapuanTel oteetos
e 2 e

x=-5; [ x=-5; | x=5; x=5;

(2]

y=6 |y=-6 | y=6 | y=-6

6. Ha koopaMHATHOM NNOCKOCTM 30AAHA LUEHTPANbHAS CUMMETPHA C
ueHTpom B Hauane — Touke O u Touka A(5; —-6), kotopas ne-

pewna B Touky A, . Haiaute kooparHaTsl Touku A, .
BapuaHTh oTeeTOB
1 | 2 3 4

x==5; | x=-5; | x=5; x=25;
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Tecr 14. NoBopoT 1 ueHTPaAnNbHAs cMMMETPUA

7.

Yactb |1

Oan keappar ABCD co cropoHoi, pagHon 16, M ueHTpaneHas
CMMMETPHS C LeHTPOM B Touke M — cepeamne ctoponbl CD. Mpwu
aTon cummetpun keagpat ABCD nepewen & ¢urypy AB,CD,.

Hawnaunte nnowapsb tpeyronbimka AAD, .

Oreer: .

3aaaHbl aea pasHbix otpeska AB uCD, npuuém npsmbie AB u
CD napannenbhbl (Ho He cosnapaaioT) u Toukn B u C nexar 8
PQA3HBIX MOMYNNOCKOCTAX OTHOCMTENbHO NPSMOM, MPOXOASLLEM
yepe3 cepeanHbl otpeskoe ABu CD. 3apaite ueHTpanebHyio
cummeTtpHio Zgo u nosopot Ry Tak, 4tobbl MX nocnepgoearensHoe
npumeHeHune k otpe3ky AB aasano otpesok CD Tak, uto Touka
A nepeuwna B Touky C.

OrBer: .
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Mroroebin Tect gnsa arrecrauum 3a
Kypc¢ reometpum 7-9 knaccos

Yacre |
Hax yron AOB, pasHeit 120°. Ot nyya OB otnoxen yron BOD
Tak, yto nydy OD npoxogut mexay cropoHamu yrna AOB u

ZAOD: /BOD=1:3. Hangure senmunny ZAOD.

Ha otpeske AB Bbibpanbi ase toukm M u T Tak, uto
AM:MB=3:5 u AT:TB=5:19. Hanagute pnnHy otpeska TM,

Bapuanr 1
1.

BapuaHTh otBeToB
112 |3 4|5
60°1120°|30° | 160° | 25°
2.

ecnu AB=6 m.

BapuaHTh otseToR

1 2 3 4 | 5
1 5 3 {1,510,5
3.

Ha napannenbHbix npameix a n b Bastel Toukn A n B coorsercr-
BeHHO, Npn4ém AB = 12 m 1 npsamas AB obpasyer c ogHoM M3
napannensHeix yron 30°. Haipute paccrosHne B meTpax oT ce-
peamHbl oTpe3ka AB Ao KaxXaoM U3 AAHHBIX NAPANAEnbHbIX Nps-
MBIX.

BapuaHTe otBeToB

1

2/3|a]|s5

2n2{3m3{4ud|5u5|3u4d

Hau ksagpar ABCD v Touka M, nexawas Ha ctopoHe BC, eTpoe
6nuxe k B, yem x C. B kakom otHoweHnu npamas AM penur cTo-

4.
poHy BC, ecnu cuntaTts ot Toukmn B¢
BapuaHTbl oTeeToB
11234135

1:1{1:211:3(1:4]|2:3
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Tect 15. Urorosbin TecT 3a Kypc reometpun 7--9

5.

B oxpyxHoctn guametpa 10 m npoeeaeHa xopaa gnnHou 6 M.
Halpute paccrosHne 8 meTpax OT LEHTPA OKPYXHOCTM A0 AQH-
HOM xOpAabl.

g

BapuanTel otsetos

2/3/4|s

3

2 5 4 1

6'

B oxpyxHoctu gametpom 100 cm nposeaeHbl aBa eé anameTpa,
KoTopbie obpasyiot yron, pasHein 60° . Hangure gamny B cantu-
METPaX HaMMEeHbLUEH CTOPOHBI YETBIPEXYTONbHMKA C BEPLIMHAMM
B KOHLOX NPOBEAEHHBIX AMAMETPOB.

BapuaHT oTBeToB

2131415

10

20 | 30 | 40 | 50

U3 Toukn M k okpyxHoctn pagmyca 1 M nposepeHbi aBe kaca-

TenvHbie MA u MB, A u B — toukmn kacanus, yron AMB pasex
120°. Hanpure AB.

BapuaHTel oTBeToB

‘1123 a 5
0,5 . \/5 \/5 Hauru He-
BO3MOXHO
8. Hanaute nnowaps 3awTpuxosarHon GUryphi, H306PAXEHHOM HA

pucytke. Bce Heobxoanmble pasmepbl YKQ3aHbl HO PUCYHKeE.



KoHTponbHbie namepuTensHbie matepuansi o reomeTpuu. 9 knacc

9.

10

11.

12

13.

56

Yacrts 11

Yepes touky O nepecedyeHus anvaroHaneW napannenorpamma
ABCD nposeaeHa npsmas, nepecekatowas cropoHsi AB u CD 8
Toukax P u T cootsercreeHHo. Jokaxure, yto BP = DT.

Oreer: .

B tpeyronsiuke ABC nposegeHa cpeaHss nuuus MN, npuuém
Toukn M u N nexar Ha cropoHax AB u AC cooTsercTBeHHO.
Hangure cymmy BM+MH+HN+NC+CB gnun cooteeTtcTByto-
wmx otpeskoe, ecnn H — ocHoeaHue BbicoTsl AH TpeyronbHuka
ABC n nepumetp TpeyronbHnka ABC pasen 10.

Oreer: .

OkpyxHocTtn ¢ ueHTpamu B Toukax | 1 J He umeloT obwmx Touex.
BHyTpeHHsa oblas kacatensHas K 3TMM OKPYXHOCTAM AENMT OT-
pPe30K, COeaMHAIOWMM MX LeHTpbl, B oTHoweHnn 5:1. Hanpgure
NNowaAbL Kpyra, orpaHuM4eHHoro Bonbliern OKPYXXHOCTbIO, €Ccnu
nnowaas mMeHswero kpyra pasHa 10 cm’.

Oreer: .

Yacrto 111
Buccekrpucel yrnos B u C tpaneunn ABCD nepecekatotcs B Touke
O, nexawen Ha cropoHe AD. [okaxwure, yto Touka O pasHo-
yaaneHa ot npambix AB, BC u CD.

OrBer: .

Yepes TouKy, nexaulyto BO BHyTpeHHeH obnactM npsamoyronbHu-
Ka, NpoBeAeHbl NPsMble, NapannensHblie ero cropoHam. Jlokaxu-
e, yto cymma P, + P, nepumeTtpos aByx mansix Ps

NPAMOYTrONbHWUKOB, PACMNONOXEHHBIX BAOMD P, P,

ANQroHAnu AAHHOTO NPAMOYTONbHMKA, PABHA
nepumeTpy AaHHOro npsmoyronsHika. O6o3Haumm nepumeTpbi
nobbix TPEX M3 4eTbipéx OBPaA30BABWMXCA MNPSAMOYrOAbHWUKOB




Tecr 15. Urorosesii TecT 3a kypc reometpun 7-9

14.

yepes P, P,, P,. BeipasuTte 4epe3 HMX nepuMeTp 4eTBEPTOro Ma-

100 NPAMOYrosibHHUKA.

Orser: .

B kpyre paauyca r nposepena xopaa AB, anuHoM r\/-2—, M Ha
3TOM XOpAe KAK Hd AMameTpe NOCTPOeHAa NONYOKPYXHOCTb BHe
MCXOQHOM OKpYyXHocTH. HaWaure nnowans ¢urypsl, orpaHu—
yeHHOM Ayron AB u nonyokpyxHocTsio, ecnu r= 2.

Orser: .
Bapuanr 2
Yacrts |
1. [Oan yron AOB, pasHbit 150°. Ot nyua OB otnoxen yron BOD
tak, yto nydy OD npoxoput mexgy cropoHamu yrna AOB u
ZAOD: ZBOD =2:3. Hangure senmunny LAOD.
Bapuautel oveetos
1] 2]3|als

60°1120° | 30° | 160° | 25°

2.

Ha otpeske AB BuibpaHbl pgse Toukn M wm T Tak, uro
AM:MB=5:7 u AT:TB=1:5. Halpgure pauny otpeska TM,

ecnu AB = 24 m.

BapunaHTbl otBETOB

1

3 2 4 6

3.

Ha napannenbHbix npsmbix a u b BasTtel Toukn A u B cootsercr-
BEHHO, Npny4ém npsmas AB obpasyeTt ¢ ogHOM U3 napannenbHbixX
yron 30°. Hanpure AB, ecnu paccrosHue mexay napannenbHbi-
MM NpsAMbIMM pasHo 17,
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Kou‘rponbnue H3MepUTeNnbHbie MaTePHUANbl MO FEOMETPHUN. 9 knacc

BOpHOHTbI OTBEeTOB

34 (85|51 1

Hax ksapgpar ABCD u Touka M, nexawas Ha ctopoHe BC, 8 gea
pa3a 6nuxe x C, yem k B. B kakom oTHoweHun npsmas AM genut
amaroHans BD, ecnu cumtats ot Touku B2

Ba PHWUAHTbI OTBETOB

1:11:211:312:1(2:3

5.

B okpyxHoctu auametpom 26 M nposepeHa xopaa gamHon 10 m.
Haaure paccrosHue B MeTpax oT UEHTPA OKPYXHOCTHU A0 AQH-
HOM XOpAb.

BapuaHTel oTeeTOB

11

12116 | 5 |13

6.

B okpyXHOCTb BNMCAH NPSAMOYronbHWUK TAKOW, YTO Yron Mmexay
ero CTopoHoM M guaroHansto pasexd 30°. Hanaure auamerp ok-
PYXHOCTM B COHTMMETPAX, €CNM MEHbLUAS CTOPOHA NPSMOYTOfb-
Huka pasHa 100 cm.

BapuaHThl oTBETOB

2|3 4|5

100 150|200 |130( 50

7.

M3 Toukm M K OKpyXHOCTH paaunyca J3 M npoBeaeHsl ABe Kaca-
tensHele MA u MB, A u B — ToukM KacaHus, yron mexay KoTo-
pboiMu paseH 60° . Hanaute AB. OTset gaiTe B MeTpax.

BapuaHThl oTBETOB

i;‘k: 2|3 gl 5
39 . \/5 Hauntu
HEBO3MOXHO
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10. B tpeyronbHuke ABC npoeepeHa cpegHss nuHus MN, npuuém
toukm M 1 N nexar Ha ctopoHax AB u AC cootBetctseHHo.
Hanaure cymmy MH + HN + NM anuH cooTteetcTsytowmx otpes-
kos, ecn H — ocHosaHue eoicotbt AH Tpeyronbinka ABC u ne-
pumeTp TpeyronoHuka ABC pasen 12.

Orser: .

11. OkpyxHoctn ¢ ueHtpamu B Toukax | n J He umeroT obuwmx Touex.
BHyTpeHHss obuwias kacatenbHas K 3TUM OKPYXHOCTAM AENMT oT-
pe3okK, COeAMHSIOWMM MX LeHTpbl, B oTHOoweHuM 3 : 4. Hanpure
NAOWAAb KPYra, OrpaHMYEHHOro 6onblier OKPYXHOCTbIO, ecnu
nnowaas MeHbwero Kpyra pasHa 18 cm?,

OrBer: .

Yacte 111

12. Buccektpuca BHyTpeHHero yrna A v BHELWHEro yrna npu BepluMHe
C tpeyronennka ABC nepecekaiotcs B Touke O. [okaxurte, uto
Touka O pasHoyaaneHa ot npameix AB, BCu AC.

Orser: .
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KoHTponbHble M3aMepuTenbHbie MaTepuansi no reometpuu. 9 knacc

13. Yepes Touky, nexaiyio Bo BHyTpeHHeH 06nacTu npsMoyronbHu-

14

60

KQ, nposeaeHbl NpamMbie, napannenbHbleé ero CTOPpOHAM. .uOKO)KM-
Te, 4TO CyMmma P] _+_P3 nepnMMeTpoB ABYX MANbIX

Py

NPAMOYTrOfIbHUKOB, PAaAcnoOnoOXeHHbIX BOOMb
AMArOHANM BAHHOTO NPSAMOYTONLHMKA, PABHA Py P,
nepuMeTpy AaHHOro npsmoyronsHuka. Obo-
3HQYUM NEPUMETP MCXOAHOFO NPSMOYrOMbHU-
Ka 3a P, a nepuMmeTp ogHOro M3 yeThipéx obpa3osaBlIMXCs Nps-
MmoyronsHukoB uepe3 P,. Boipasute uyepes HMX cymmy nepumer-

POB TpeXxX OCTABLUIMXCA MANbIX NPAMOYTOSIbHUKOB.

Orser: .

B kpyre paauyca r nposepena xopaa AB, pnuHoM r\/_2_, M Ha
3TOM XopAe KaK Ha AMaMeTpe NOCTPOEHd MOAYOKPYXHOCTb
BHYTPb UCXOAHOM OKpYXHOCTH. Haigute nnowapp durypsl, or-
paHnueHHoM ayron AB u nonyokpyXHOCTbIO, ecnu r = 4,

OrteBer: .




10.

AUATHOCTUYECKHUE KOHTPOJIbHbIE
3ANAYHU

Nan yetbipexyronbHuk ABCD. M, N — cepeaunbl cropon AB u
CD cootsetcreenHo. lokaxute, uto 2MN = AD + BC.

Hax sextop AB . Hangure reomertpuyeckoe mecro touek C, Ta-
kux, uto AB-AC =1,

Haxbl ase okpyxHoct ¢ ueHtpamn O, O; u paagnycamu R, R,
coorsetcteeHHo. Halaure reometrpuyeckoe mecro touek M, Ta-

kux, yto OM?-R*=O,M*-R?.

nOKG)KMTe, YTO OTpe3kH I'IpSlMOﬁ, nepeceKmou.leﬁ ABeé KOHLUEeH-
TpUYECKME OKPYXHOCTH, POCNONOXEHHbBIE MEXAY OKPYXHOCTSIMH,
paBHbl Mexay cobon.

[lse okpyxHocTH nepecekaiotcs B Toukax A, B. Hepes 3t Toukm
npoBefeHbl ABe napannenbHsie NpsMmble, nepecekatrolie OAHY
okpyxHocTb B Toukax K, L, a gpyryio B Toukax M, N. [lokaxure,
yto KLMN — napannenorpamm.

[Be okpyXHOCTM KacawoTcs BHeWwHMM obpa3om B Touke A. K HUM
nposegeHa obwas sHewwss kacatensHas BC. [okaxwure, uto
ZBAC — npamon.

[Be okpyXHOCTH paanycos 2 M 3 KacaoTcs BHEWHUM 0bpasom.
Tak xe oHM BNMCAHBI B 0auH M TOT Xe yron. Halaute paccrosHue
MeXay TOYKOMM KOCAHWSI MEHbLUEH M3 OKPYXXHOCTEN CO CTOPOHA-
MM yrna.

PaeHbl niv aBa TpeyronbHMKa No ABYM CTOPOHAM M PAAMYCY ONK-
CQHHOM OKPYXHOCTH?

PaBHbl 1M ABA TPeyronbHMKA NO ABYM CTOPOHAM M PAAMYCY BNM-
COHHOM OKPYXHOCTU?

Haipute cropoHy tpeyronsHuka, ecnm buccektpuca, nposegeH-

Has K HeM, paBHA 3v/2 , 4 AABe ApYr1e CTOPOHbl pasHbl 4 u 6.
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KOHTpOﬂthIe namMepuTenbHbie MaTEPHUAJIbl NO reOMeTPpUH. 9 xnacc

11. Hanpaure ctopoHy TpeyronbHMKa, ecnv MeauaHa, NpoBeaeHHas K

12

13

14

15

16

17

18

19

20

21

62

HeM, paeHa 1, a npunexawpme yrnol — 30°u 45°.

Harnpure ctopoHy TpeyronbHuka, ecnm mMeaMaHa, NposeaeHHas K
HeH, pasHa 1, a ase Apyrue cTopoHsl — 3 1 4.

Iee okpyxHocTH nepecekatotcs B Toukax A u B. Ha ogHoM u3
okpyxHocter B3snm Touky C. Mpameie CA u CB nepecekatot BTO-
pyto okpyxHocTb B Toukax M, N. [lokaxure, uTo kacarenbHas K
nepeou okpyxHoctu 8 Touke C napannensHa MN.

CropoHbi TpeyronbHuka pasHbl 6 u 8, a MeanaHbl, NPOBEAEHHbIE
K HMM, NepneHamnKynapHel. Hanaure TpeTtbio CTOpOHYy.

Ortpesok, coeanusiiowmin ocHosauus sbicot AN u BM tpeyrons-
Huka ABC, BuaeH u3 cepeamHbi ctopoHbl AB nog npsmMbiM YrioMm.
Hanaure yron C.

ABCDE — npasunbHbin natuyronbHuk. O — ero ueHtp. [okaxm-
T€, YTO LUEHTP OKPYXHOCTH, BIMCAHHOM B TpeyronbHuk ABC, cum-
meTtpuueH Touke O otHocutensHo AC.

Havpure pnvHy Buccektpucel, npoBeaeHHOM K rMnoTeHyse nps-
MOYrOMbHOrO TPEYrONbHMKA C KaTeTamn 3 U 4.

BHyTpn yrna 120° B3snu TOYKy, YAGNEHHYIO OT CTOPOH YA Ha

paccTosHus J5 u 245 . Haigure paccTosiHME OT Hee A0 BepLUM-
Hbl yrna.

JaHbl KOOPAMHATLI TPEX NOCNEAOBATENbHBIX BEPLUMH NAPANNENo-
rpamma: A(3; 4), B(4; -8), C(-2; 1). Haiaute koopauHaTtsl yet-
BEPTOM BEPLUMHBI M KOCUHYC YA MEXAY AMATOHANAMM.

Yron mexay sektopamu a, b pasen 45°, a ux AAMHBI paBHbI J2

u 1 cootsetcteeHHo. Haiaute yron mexay sektopamu a —b u
a+b.

Yepes sepwmHbl A u B tpeyronsinka ABC npoxoaut oKpyXHOCTb,
nepecekatowas croporsl AC u BC B Toukax B, u A, coortsetcreeH-
Ho Tak, yto anuHa A B, = 3. Hangure pagnyc okpyxHocti, npo-
xopsuen yepesztoukn A;, B,u C,ecnu AB=6,BC=5,CA=7.



ﬂHGI’HOC‘I’H‘IGCKHe KOHTPONbHbIE 3G0AYM

22.

23

24

25

26

27

28.

B pasHObouHOM Tpaneumu opHo ocHosawue pasHo 18 cm, a
cpeaHas nuHma 25 cm. Onpepenute paccrosHue OT BepluMHbI
oCTporo yrna tpaneuum Ao 6nmxaniuen K HelM TOYKM BIMCOHHOM
OKPYXHOCTH.

U3 toukm A nposepeHbl ABe ceKywme OKPYXHOCTH paavyca R
TAK, YTO PACCTOSHME OT LEHTPA OKPYXHOCTHM A0 KOXAOM M3 ce-

Kywmx cocrasnsert . Orlpenenwre naowaab 4acTtm Kpyraq, Ko-

TOpAst OTPAHMYEHA AAHHOM OKPYXHOCTbIO M PACNONOXEHA MEXAY
CEKYLUMMM.

MpounseeaeHne HepABHBIX BLICOT NAPANNENOrPAMMA PABHO J6 ,
a BenMuMHa ero octporo yrna He 6onbwe 60° 1 He meHbe 45°.
Onpepennte Haubonbliee M HaMMEHblUEE 3HAYEHWE NAOLIAAM
3TOro NUPANNENorpamMMma.

Beicota u meanara, npoxopasime yepes sepwmHy B TpeyronbHu-
ka ABC, nexaTt HQ NpsMbiX, KOTOPbie 3aAAHbBI COOTBETCTBEHHO
ypasHeHuamMu X +y — 2 =0u 2x — y + 1 = 0. Onpepenute koop-
avHatbl Bepwunbl C, ecnn A(1; -2).

Yepes sepwmHbl A u B tpeyronbiuka ABC npoxogmut okpyx-
HocTb, nepecekaiowas ctopoHsl AC u BC cootBeTcTBeHHO B TOY-
kax P u Q Tak, yto anmna QC = 2. Hakgure pagryc oKpyxHOCTH,
npoxopaswen yepes Toukn P, Q, C, ecnn AB=9, BC=15, CA=8.

B pasHobouHyio Tpaneumio, oQgHO OCHOBAHME KOTOPOM POBHO
8 cMm, a cpepHsas nMHua — 9 cMm, BAMcaHa okpyxHocTe. Onpeaenu-
Te paccrosHWe OT BEpLMHbI TyNoro yrna Tpaneuum Ao 6avxan-
WweM K HeM TOYKM BNMCAHHOM OKPYXHOCTH.

M3 Toukn A nposepeHbl e ceKkywme OKpPYXHOCTM paauyca R
TAK, YTO PACCTOSiHME OT LEHTPA OKPYXHOCTM OO KAXAOM M3 ce-

R -
KyWwmnx cocrasngaeT ﬁ . Onpep.enm'e nnowanb TOM 4acTu Kpyra,

KOTOpQs OorpaHu4yeHa ACGHHOM OKPYXHOCTbIO U PACNOJIOXEHA Me-
XAY CeKyLWnMH.
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KonTpoanue H3MepMTeNibHbIe MaTepnasbl NO rEeOMETPUN. 9 knacc

29. MpousseaeHne HepaBHbIX BBICOT Napannenorpamma pasHo 12, a

30

31

32

33

34

35

36

64

BENMYMHQ ero Tynoro yrna He 6onbwe 135° 1 He mexbwe 120°.
Onpepenute Haubonbwiee M HaMMEHblIEE 3HAYEHWME NNOLLAAM
3TOro Napannenorpamma.

Beicota u meanana, npoxogswme yepes BepluMHy A TpeyronbHu-
ka ABC, nexaT HQ npsMbiX, 30AAGHHBIX COOTBETCTBEHHO YpaBHe-
HUSMU X — 2y + 1 =0 u 2x — y — 1 = 0. Onpepenute koopanHaTsl
BepwuHbl B, ecnn C(-4; 4).

B yetbipexyronbimuke ABCD Ha ctoporax BC u AD B3anu Touku P
n T cooTeetcTBenHo Tak, yto /BPT+ /BAD = ZCDT+ ZCPT=180°.
Hokaxwure, uto AB napannensia CD.

Hepes sepwunHy C tpeyronsiuka ABC napannensHo AB npose-
AeHa npsamas. Ha 3toi npsamoi sbibpana Touka M Tak, yto nps-
Mas, npoxoaswas yepes Touky M napannensio AC, nepecekaer
npoponxexune croporbl BC 3a Touky C B Touke P. [lokaxwure, uro yr-
nei Tpeyronsiuka ABC paewbl yrnam tpeyronbiuka MCP: LA = /M,
/B=,C, £C=£P.

KM — cpepnss nuuua tpeyronsiuka ABC u PTE, npuyem Touka E
nexut Ha AC. [lokaxuTe, uto:

a) eepwuHa B npunapnexur otpesky PT;

6) AP napannensHo CT.

Huaronanu yetsipexyronsiuka ABCD nepecekatorcs B Touke O,
npuiem AO = OC. Touka K — cepegnna AD. Orpe3sok, coegu-
Haowmn cepeguHbl otpeskos BK u BO, pasen 5 cm. Hangure
cropony CD.

Touka M — cepepuna cropoHbl CD napannenorpamma ABCD. B
KOKOM OTHOLWEHMH, Nepecekasch, aenarcs otpesku AC u BM?

B tpaneunn ABCD otHoweHune ocHosanmin BC : AD = a : b. Ha
cropoHax AB u CD cootsetcreeHHO BbibpaHbl Touku M n N Tak,
yto AM : MB=DN : CN = m: n. B xakom oTHOLWEHWUHK aHMaAroHanb
BD penut otpesok MN?



B,MOI'HOCTMHECKHG KOHTpONbHbIE 3a0Aa4H

37. Npsmas a nepecekaer cropoHbt AB, BC tpeyronsinka ABC u
npoponxeHue ctoporbl AC 3a Touky C e Toukax M, N u P coor-

AM BN AP
——, — M —, eciu pac-
MB NC PC
CTOSIHMA OT BEPLUMH TPeyronbHMKA A0 NPSMOM 0 PABHbI COOTBET-

creeHHo d,, d, n d,.

38. Ha croponax AB, BC, CD u AD uetbipexyronsiuka ABCD sbli-
6panbl Toukn M, N, K, L cootBetctBeHHo Tak, uTo AM : MB =
=AL: LD =CN:NB=CK: KD = m: n. Onpepenure nepumetp ye-
toipexyronsHuka MNKL, AC=a, BD =b.

BeTcTBeHHo. Hanpure oTHoweHMs

39

YertuipexyronsHuk ABCD snucaH B okpyxHocTs. Yron B — tynow,
BC = a, AC = b, pametp okpyxHoctu paeeH d. Onpegenure

paccrosHue ot sepwmHbl C no npsamon AB.

40. Touku M u N nexar Ha croponax AD u DC napannenorpamma
ABCD tak, yto AM: MD=m:n, DN : NC=p : q. B xakom oTHO-

WweHMK, cumtas ot Toukmn B, otpesok MN genut guaronans BD?

41. B octpoyronsHom Tpeyronsiuke ABC nposepneHsl BoicoTol AA, U

BB,. U3eectHo, uto AB = ¢, ZABC = 60°. Hangute gnmny A,B,.

42. inaronane Tpaneumn AenuT ee Ha ABa paBHobeapeHHLIX Tpe-
yronbHuka. Yron npu OCHOBOHMM OBHOTO M3 3TUX TPEYrONbHUKOB
paeeH 40°. Haigure yrnb Tpaneumm.

43

Yepes Touky nepecevenmns auaronanen tpaneumn ABCD u cepe-
AmHy 6okoeou ctopoHsl CD nposegeHa npsmas, nepecekaroowas
apyryto 6okoByio ctopoHy Tpaneuuu B Touke F. Haipgure otHo-
wenmne AF : FB, ecnu oTHOWeEHME OCHOBAHMM TpaAneumu PaBHO A,
npruem 0 < A < 1.

44. B okpyxHocte BnucaHel Tpaneumn ABCD u MBCK, npuuem
AD = MK, ZBAD = 40°, Z/ABM = 30°.
Hanpgure:

a) yrael Tpaneumis; 6) ron mexay BD u MC; B) yron mexay BK u MC.
65
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45.

46.

47.

&

49

50

51.

52.

53
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B tpaneunio ABCD c ocHosaunamu AD = 10, BC = 5 snucana
OKpPYXHOCTb € ueHTpom B Touke O,. Touka kacaHms aTon okpyx-
HOocTU co cTopoHou AB penut ee Ha otpesku AF = 4 u FB = 3.
OkpyxHoctb ¢ ueHtpom O, kacaetca otpeska CD u npogonxe-
Hui ctopoH BC u AD 3a toukn C u D. Haraute paccrosHme mex-
AY TOYKAMM KOCOHMSA 3TUX OKPYXHOCTen co ctoporom CD.

OcHoeaHus Tpaneunm pasHbi 1 cM M 4 cM, a ogHa M3 ee gmaro-
Hanen 6 cm. Kakoi moxet 6biTh 4iMHG BTOPOM AMAroHANM 3TOM
Tpaneumm?

OrtHoweHne yrnos A u B, npunexawmnx k 6okosomn ctoporHe AB
Tpaneuun ABCD, pasHo 2 : 3. [luaronans AC genut Tpaneumic
Ha Asa pasHobeapeHHbiX TpeyronbHuka. Hakgute yrnw Tpane-
UMM,

Onpepenute paamyc okpyXHOCTH, BNMCAHHOM B pomb, ecnu cTo-
poHa pomba 17 cm, a ogHa u3 ero guaroHanen 30 cm.

[Be okpyXHOCTH paanycos r, U r, (r, < r,) pacnonoxeHst Tak, 4To
paccrosHme mexay Mx ueHtpamm pasHo d. Onpepenute AAMHBI
MX BHELWHEeHN M BHYTPEHHMX KACATEJIbHbIX, PACCMOTPEB CRy4am:

a) d>r+r;

6) d=r+r,;

B) rn—r,<d<rn+r,.

Harnagure paccrosuue ot Touku M, nexawen Ha ctopoHe AB pas-

HoctopoHHero TpeyronbHuka ABC, po npsmbix AC u BC, ecnu
AM:MB=1:2unAB=aqa.

Hanpgute sina, cosa, tgo ecim a — yron npsMOYronbHoro
TpeyronbHuka u ctgo=5.

Hanpure sin, coso., ecnm o — oOCTpbiH  yron M
tga+ctga=2,9.

B rpaneuymn ABCD ocHosanms BC = 5, AD = 15, a 6okossbie ctopo-
Hol AB = 6, CD = 8. Onpepenure KOTQHreHCbl BCEX YIIOB TPANELMM.
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54. [1se okpyxHocTH nepecekatoTcs B Toukax A u B. MNpamas, npoxo-
pswas Yepes Touky B, nepecekaer okpyxHoctu B Toukax M u N.
Yepes Touky T, nexauyio BHe okpyxHocTen (touku T A nexar s
pasHbix nonynnockoctax ¢ rpaxnuerd MN), nposeaeHbl npsmbie
TM n TN, xoTopsle nepecekaloT okpyxHocTH 8 Toukax P u Q. Jo-
kaxute, 4to Touku A, P, Q, T nexaTt Ha OAHOM OKPYXHOCTH.

55. OkpyxHocTb npoxoamT Yepes seplunHbl A U D yeTbipexyronbHu-
ka ABCD, kacaertca cropoHbi BC B Touke B u nepecekaet cropoHy

CD B touke P. Kpome Toro, npamas AP napannensia BC u co-

aepxmut 6uccektpucy yrna BAD, npuuem ZPBC = 40°. Onpepe-
nmte yrnel YeTbipexyronsHuka ABCD.

56. B cemmyroneHmk co ctopoHamn 9, 8, 10, 12, 15, 18 u 20 snuca-
Ha oKpyxHocTb. Halpgute pnuHbl oTpeskos, Ha KOTOpbie 3TA OK-
PYXHOCTb A€ANT HaUBONbLLYIO CTOPOHY AAHHOTO CEMMYTONbHMKA.

57. Bepwwunb ksagpata ABCD nexar HO CTOPOHAX NAPANAenorpam-
ma MNPQ. [lokaxute, 4TO TOYKM MepecevyeHus AMAroHanem
KBAAPATA M NAPAIeNnorpamma CoBnaaalor.

58

B rpeyronshnke ABC Ha cropoHe AC ebibpaHna Touka B, Tak, uro
ZABB, : /B,BC =1 : 3. UasectHo, 4To oTpe3ok BB, pasbueaer
Tpeyroneink ABC Ha aBa pasHobeapeHHbix TpeyronbHuka. On-
penenmre yrnel TpeyronsHmka ABC.

59. Ha croponax AB n BC napannenorpamma ABCD sbibpaHsl coot-
BeTcTBeHHO Touku Pu Ttak, wto AP: PB=4:3,CT: TB=1:5.
Orpeskn AT n CP nepecekatorcs 8 Touke O. Hangure oTHoweHune

AO:OT.

60. B tpeyronbHuke co ctopoHamm 5 cm, 6 cmu 7 cm onpepenure:
a) AanuHy Haubonbwen BuccekTpmcsl;
6) paanyc onMcaHHOM OKPYXHOCTH.

61

OkpyxHocTu ¢ ueHtpamm B Toukax O, u O, u pagnycamm 6 cm m
2 cMm Kacalotcs BHYTpeHHMM obpasom. Xopaa AB 6onbwen ok-
pyxHocTH, nepnenamkynspHas npamon O,0,, kacaercs meHbLuen
okpyxHocTtu. Hanpurte paauycel Bcex okpyxHocTen u xopabl AB.
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62.

63

64
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B yron enu1caHm gee kacaowmecs apyr Apyra oKpyXHOCTH C LeH-
Tpamu P u T (touka T pacnonoxeHa 6nmxe K BepluMHe yrnd, Yem
Touka P). KacartenbHbie k 6onblieit OKPYXHOCTM, nepneHaMKy-
napHbie npamon PT, nepecekaioT oaHy M3 CTOPOH yrna B Toukax A
u B (rouka A pacnonoxeHa 6amxe k BepuHe yrna, 4em Touka B).
Hokaxurte, yto ATPB — tpaneums, a Takxe HaMauTe ee CTOPOHLI
M BBICOTY, €C/IM PQANYCbl OKPYXHOCTEH R M r.

B tpeyronbHuke ABC co ctropoHamm AB = 6 cm, BC = 7 cm,
CA = 8 cm Toukn A; u C; — OCHOBQHMA BbICOT, ONYLUEHHBIX M3
sepwnH A u C coortBetcTBeHHOo; H — Touka nepeceveHns 3TMX
BbicoT. [lokaxure, yto yetbipexyronsHuk A,HC,B moxHo Bnucatsb
B OKPYXHOCTb, M HOMAMTE AJIMHbI €0 AMArOHANEMN.

B npamoyroneHom TtpeyroneHuke ABC runoteHysa AB paewa
12 cm. Mpamas CC,, nepnenaukynspHas buccektpuce Tpeyrosnb-
Huka AA,, nepecekaer AB B Touke C,, npuuem ZCCA, = 15°.
Hanpure:

a) yrnuli TpeyronsHmukos ABC u A,BC,;

6) paanyc oKpyXHOCTH, ONUCAHHOM oKkono TpeyronbHuka A,BC,;
B) paaMyc OKpyXHOCTH, npoxoaswen yepes Toukn A, C, A,, C,,
€CNM OHa CyLWecTByer.

Ha ctroponax AB u BC napannenorpamma ABCD ebibpaHsi cooT-
BercTBeHHO ToukM P u Ttak, wto AP: PB=2:3,CT: TB=4:5.
Ortpeskn AT u CP nepecekaiorcs B Touke O. Hargute oTHoweHne
AO: OT.

B rpeyronbHuke co ctopoHamm 6 cm, 7 cm u 8 cm onpepenure:
a) AnMHY HaumeHben BuccekTpuUCh!;
6) paavyc onMCAHHOM OKPYXHOCTH.

B okpyxHoctM paamyca 26 cM xopaa, NepneHaMKynapHas Ava-
METPY, AeNUT ero B oTHOWeEHUHU 4 : 9. B meHbuni M3 obpasoeae-
WMXCS CErMEHTOB BNMCAHA OKPYXHOCTb paaguyca 2 cm. Hanpure
AJIMHBI OTPE3KOB, HO KOTOPbIE 3TA OKPYXHOCTb pa3busaeT TOYKOM
KQCAHMs NPOBEAEHHYIO XOPAY.-



D,MOI'HOCTM'-IGCKME KOHTPONbHbIE 3aAa4H

68.

69

70

71.
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74

75.

B yron BnmucaHel ABe kacawowmecs Apyr Apyra OKpyXHOCTM pa-
AanycoB R u r c uentpamm M n N (touka M pacnonoxera 6amnxe k
BepwmHe yrna, yem touka N). KacartenbHbie Kk MeHbLIEN OKPYX-
HOCTM, nepneHamukynspHoie npsmod MN, nepecekaloT ofHy M3
cTopoH yrna 8 Toukax L u K (touka L pacnonoxena 6aunxe k Bep-
wwuHe yrna, yem Touka K). Dokaxure, yto LMNK — tpaneums,
HOMAMTE ee CTOPOHbI U BBICOTY.

B rynoyronsHom tpeyronbHuke MPT MP = 5 cm, PT = 6 com,
T™™ = 9 cm. Toukn M, u T, — OCHOBAHMS BBICOT, ONYLLEHHbIX U3
eepwuH M u T cootseTcTBEHHO, Touka H — Touka nepecedeHus
NPAMbIX, COAEPXALMX 3TH BbicoTbl. HaMaguTe annHbl AMaroHanen
yeTbipexyronbHuka PM, HT,.

Mnowapae kpyroeoro konsbua pasHa S. Pagnyc 6onbwen okpyx-
HOCTM POBEH [/IMHE MeHbleW OKPYXHocTM konbua. Hanpute
ANMHY MEHbLUEN OKPYXHOCTH.

M3 Toukn A, nexauwien BHe OKPYXHOCTM, MPOBeAEHbl ABE CEKY-
wue okpyxXHocT. OAHA U3 HUX NPOXOAUT Yepe3 LEHTP OKPYX-
HOCTM, O APYras yAdneHa OT Hero Ha paccrosHue a. flokaxwure,
4TO NIOLWAAbL YACTH KPYra, 3AKNIOHYEHHOM MEXAY CEKYLUMMM, He
3aB1cHT OT BbiBOpa ToukM A.

B pasHo6eapenHon Tpaneunn ABCD (BC|| AD) pasHocts anmH oc-
HOBaHWM pasHa 5. Hangure AB.BC+BC-CD+CD-DA+DA- AB.

Ha croponax AB u BC tpeyronbHuka ABC otmedeHbl Touku E n F
cooTseTcTBeHHO Tak, yto < BEF = Z/BCA; BF = m, AB = n. nvna
OKPYXHOCTH, BNMCAHHOM B TpeyronbHuk BEF, pasHa I. Hangure
nnowaab Kpyra, BnMcanHoro B tpeyronsHuk ABC.

OkpyXHoCTb 30AQHA ypaeHeHuem x° +y? — 2x — 2y — 2 =0.

CocTaebTe ypaBHEHHE OKPYXHOCTH C ueHTpom B Touke (0; 1), ka-
CAlOLLEMCH AAOHHOW OKPYXHOCTH BHYTPEHHUM 06pasom.

Touku N u M npunaanexar croporam AB u BC tpeyronsimka ABC
cooteetcreeHHo, npuuem AN: NB=5:2, BM: MC=7: 1. Orpes-
kn AM n NC nepecekatorcs B Touke O. Hangure nnowaas 4etsi-
pexyronbsHka BNOM, ecnm nnowapab tpeyronsHimka ABC pasha 1.
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B tpeyronbimuke ABC nssectHo, yto LA = o, £ZB = 3. Onpeaenn-
Te anmHy ctopoHbl AC, ecnu nnowagb tpeyronsimuka ABC pasha S.

B napannenorpamme ABCD guaronane BD = 2 cm, £C = 45°, a
ctopoHa CD kacaetcs oKpyXHOCTH, ONMCAHHOM OKONO TPeyronb-
Huka ABD. OnpegenmTe nnowaas napannenorpamma.

B natmyronenmuke ABCDE 6uccektpuctl yrnoe B, C u D, kaxabin
u3 kotopbix paseH 120°, nepecekatorcs Ha ctopoHe AE B Touke
O. Hamgure nnowaps natnyronsHmuka ABCDE, ecnmu BC = 2 cm.

MNpambie, napannenbHble OQHOM CTOPOHE TPeyronbHMKA, Pa3bum-
BAIOT €0 HO N PABHOBEIMKMX YacTen. B kakom oTHoweHun 3Tm
npsmbie AenaT CTOPOHY TpeyronbHMKa, ecnu: a) n = 3; 6) n = 4;

8) n=20012

Yepes Touky O, nexawyto sHyTpu TpeyronsHuka ABC, nposepe-
Hel npameie AO, BO, CO, nepecekarowpme croporsl BC, CA u AB
e Toukax C,, B,, A, cooteetcteeHHo. M3secTHo, uto BA, : A,C=1,
AB, : B,C =3 : 1 u nnowapb Tpeyronsimka AOC, paena 27.
Hanpgure nnowapp tpeyronsimka ABC.

Hangure reometpuueckoe mecto touek M nnockoctn, ans Kax-
AOM M3 KOTOPbIX CYMMd PACCTOSHMM A0 NPSAMbIX, COAEPXALMX
CTOPOHbI AAHHOTO KBAAPATA, MOCTOSHHA M PABHA YABOEHHOMY
nepumeTpy 3TOro KBagpard.

Keagpar co ctopoHon, pasHom g, B pesynstarte nosopota Ha 30°
BOKPYr CBOEro UEeHTpa nepewen B aApyron keagpar. Hanugure
NNOWAAb MHOrOYroNbHMKA, SBASIOWErocs obwen Yactblo obomnx
KBAAPATOB.

TpeyronbHuK M BNMCAHHBIM B Hero pomb umeloT obwmi yron.
CropoHbl TpeyronbHMKA, 3aKHO4AIOLWMe 3TOT Yros, OTHOCATCS KAK
m : n. Hanante otHoweHne nnowaan pomba k nnowagu Tpe-
YronbHUKA.

B pasHobouHyio Tpaneumuio BNMCAHa OKPYXHOCTb paguyca 1.
Bropas okpyxHocTb, pacnonoxexHas BHyTpM Tpaneuum, kacaer-
cs 6onbwero ocHoBaHns, 6OKOBOM CTOPOHBI M NEPBOM OKPYXHO-
ctn. PaccrosHue OT BeplumHBI OCTPOro yrna Tpaneuuu A0 TOYKM
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KACAHMA OKPYXHOCTeH Basoe Bonblie AMAMETPa BTOPOM OKPYX-
Hoctu. HanpamTe nnowaps Tpaneumm.

B napannenorpamme ABCD AB = 24, BC = 21, cosAz—%. Ha

ctopoHax AD u DC cooteetcteeHHO BbibpaHbl Toukm L u K Tak, yto
AL:ID=2:5,DK:KC=3: 1. psmas LK nepecekaet npsmuie AB
u BC B Toukax M u N cooteercrserHo. Onpepenurte paanycsl ok-
pYyXHoCTeH, BnucaHHbix B TpeyronsHukn ALM, DKL, CKN.

B yetbipexyronsHuke ABCD wmssectHo, yto AB = 17, BC = 10,
AC= 21 v pnarovane AC sensetcs 6uccektpucon yrnos A u C.
Hangute nnowapb Y4eTbipexyronbHMKA C BEPWMHAMM B LEHTPAX
Kpyros, BnucaHHbix B TpeyronsHuku ABO, BCO, CDO u DAO, rpe
O — Touka nepeceveH1s gUaroHaneMn YeTbiPexyronbH1Ka.

Hokaxwurte, 4to ecnn R, u R, — paanycsl okpyXHocTeM, npoxo-
AAWMX Yepes Touky A u kacalowmxca ctopoHst BC B Toukax B u C
COOTBETCTBEHHO, TO paauyc R OKpYXHOCTH, ONMCAHHOWM OKONO

TpeyronsHnka ABC, yaosnetsopser pasenctey R=,/RR, .

Hokaxwute, 4to B nobom TpeyronbHuke co cTOpoHaMM a, b, ¢
BepHo paseHctBo a=bcosC+ccosB, rae B u C — yrnbi, npotu-

Bonexauwme CTOpoHam buc.

Xopabl okpyxHoct AB, CD u PQ nepecekatotcs B Touke M, npu-
yem PM = MQ. Xopast AD u BC nepecekaiot otpesok PQ B Touy-
kax K v L. Dokaxure, uto KL = ML.

Touka nepeceyeHmns aBYX NPsAMbIX — TOYka M — aBNSETCS TOYKOM
KQcaHus ABYX OKPYXHoCTeH. [lepByio OKpyXHOCTb NpsiMblie nepe-
cekatot B Toukax A u B, a sBTopyilo — B Toukax C u D. [lokaxure,
4to TpeyronbHukn ABM n CDM nopobHel u koadpPuumeHT nogo-
615 paBeH OTHOLLEHMIO PAANYCOB AAHHBIX OKPYXHOCTEMN.

CropoHbl TpeyronbHuka otHocaTes kak 2 : 2 : 1. B kakom oTHO-
LWEHMM OPTOLIEHTP AENMT KAXAYIO M3 BLICOT TPEYronbHMKAa?

92. [luaroHanb Tpaneumuu genut ee nnowaab B oTHowenun 11 : 7.

B kakoM OTHOLIEHMM cpeaHss NMHUA TPANELMH AeNUT ee NNowaas?
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OTBETbl KTECTAM

Homep Tecr 1 Tecr 2
3apaHMa | | gapuaHT 2 sapuaHT | 1 BapuaHT | 2 Bapuaxt
1 5 2 (-2; 1) 3
2 1 4 1 2
3 1 1 3 4
4 1 5 1
5 4 (~4; -2) (5; -4)

6 =2 3
7 ;=2a—b ;=—3a+2b
. {1.5;-1} {-9: 9}
DF=-1,5i - |DF=-97 + 9]
Tecr 3
Homep 1 Bapuanr 2 BapmaHT
3apaHus
1 1 2
3 2 3
4 (-1; 1), 2 (-1;1),3
5 (x=1)’+(y-1)"=25 x2+(y-2)"=25
é x-2y+7=0 x+y+5=0
7 (x=1)"+(y-2)"=5 (x-3)"+(y-1)"=10

OT1BeT K 30a0HMIO 2

BapuaHnr 1
x2+y2:
x2+y2:x2 x2+y2:y2 x2+y2:x x2+y2:0 ) 2
=(x=1"+{y-1)
3 5 1 2 4
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Orsertnt

BapuanT 2
2 2
Xray?=x? | xPeyl=y? | XP+y?=2x | xX*+y?=0 )——((:4)-,2)2+(y—])2
5 3 2 1 4
Homep Tecr 4 Tecr 5
3anaHnd | | gapuanT |2 Bapuant | 1 BaOpuaHT 2 BApUAHT
1 1 1 1 2
2 4 4 2 3
3 2 3 3 1
4 1 2 0,4 -1
30° unn 45° unn . o . _9. 7}
s | S | e (), (5| (27, [27)
3 1 -3 1
o/ o] | oo
¢ 1 -3 1.3
{Vf—a;vﬁ} vio' V1o
Homep Tect 6 Tecr7
30AaHUS | ] gapuanT | 2 BapuaHT | 1 BOPUAHT | 2 BAPUAHT
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° uan 150° | 60° uam 120° 2 3
7 OCTPOYrOSfibHbIM| TYNOYrONbHbINA
8 2 33
V7 7
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Tecr 8
Homep
3apaHus 1 Bapuanr 2 BapuaHT
1 2 1
2 1 1
3 3
4 4
a?_p? 2_p2
5 y tga, 21\/5 fga,5\/§
a JBt4cosa; \J5+4cosa;
2sino 2sina
é J25-1 6cos’a; \J25-1 6cos’a;
4sina 4sina
34
_‘g— V21 0,5\2,5+2; g
Homep Tecr 9 Tect 10
3a/aHUA | | gagpuant | 2Bapuant | 1 BOpMAHT | 2 BAPUAHT
1 3 2 1 2
2 2 1 5n 5n
3 1 3 2n T
4 4 4 4 4
5 4+2\B 212 nnowanb nepumerTp
Ksagparta a Ksagpara a
6 : x(17-12J2 z
8:1 ( ) .
9r
7 - 7
4
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OTBeTbl

Homep Tecr 11 Tecr 12
3apaHuN | 1 papuaHT 2 sapuant | 1BapuaHT | 2 BapuaHT
1 2 3 1 5
2 - - 3 2
3 2na ) - -
n-2)a’ 41a
4 (=2 =8 3 1
4 3
27 2; -6); 6; 3);
5 — 10n ( ) (6:3)
3 (-4; -2) (0; -5)
Yka3sauue. Bocnonb3syhrecs
2 6 onpepeneHuem ABMXEHMUS 1
6 g (3—3\/§+n) KOOPAUHATHBIM METOLOM Bbi-
3 4 YUCNIEHUS PACCTOSHUA MEXAY
TOYKAMM
Tectr 13
H
omep 1 Bapuanr 2 BapuaHT
3anaHue
1 3;5 1,2, 4
2 2; 4 2,4,5
3 - -
4 1 2
5 2 3
6 150 75
;; :R, f — cummeTpus, ocb ; :H)', f — cummeTpHs, ock
KOTOPOW — NPAMAS, NPOXO- | KOTOPOM — NPAMAs, NPOXO-
7 pswas yepes touky C nep- | aswas yepes Touky D nep-
neHpuxkynapHo npsmoit DB’,| nenpmukynspHo npsmoi CD
rae B' — o6pa3 Touku B npu
napannensHOM nepeHoce ;
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Tecr 14
3:::::“ 1 Bapuant 2 sBapuanT
1 2;3;5 2;3;5
2 14,5 1;4;5
3 _ -
4 i 3
5 1 3
6 4 1
7 50 128
UentpansHas cummetpus | LentpansHas cummetpus
Zo, rae O — cepepuna AC, | Zp, rae O - cepeauna AC,
nosoport R Ha yron B'CD, nosopoT R¢ Ha yron
8 rae B’ — obpa3stoukn B | B'CD (180°), rpe B™ -
npK cHMMETPUH Zo o6pas Touku B npu cum-
metpun Zo
Tect 15
Homep 1 BapMaHT | 2 BOPpUAHT Homep 1 BapuaHT | 2 BaOpUaHT
3apaHms sapaHus
1 3 1 8 1 5
2 1 5 9 - -
3 2 2 10 10 6
4 4 5 11 250 cm? 32 cm?
5 4 2 12 - -
6 5 3 13 P +P3-P, 2P-P,
7 2 1 14 2 8n—8
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OTBETbI K AUATHOCTUYECKUM
KOHTPOJIbHbIM 3AAA4YAM

2, [MT ectb npsmas, nepneHamkynspHas npsamoi AB, Haxopswascs

Ha pacctosuum 1/ AB o1 Touku A.

1,6V6.

'I'I.l
13

7.

143+783 .

14, 25 .
1242

17. .
7

19. (=3; 13), Tz—s_
35V6

2. ——.
48

23. Rz(%+[§]‘

2
25. C(-9; -12).

27. 6-25 cm.

29. 83; 1242

34. 20 cm.

36. 20

am
d_AM d, BN d

-2 —1
d,

37. =0 %2 0
d, MB'd, NC

AP
PC’

10. 5.
12. \/46.
15. 45°.

18. 2./5.

20. urccos—-s—.
5
22. 8 cm.

24. 2./3; 242.

13514
224

28. R’[EH].
2

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

26.

77



KoHTpontHble M3mepuTensHbie Mateprans no reomeTpuun. 9 knacc

38.

40.

41.

42.

43.

2
Zna+mb) 39. %

m+n d
]+—mp+nq_

np

%. Ykasanne. [lokaxure, yto TpeyronsHuku ABC u A,B,C, no-
AO6HbL.
40°, 80°, 100°, 140°, unu 70°, 80°, 110°, 100° unu 70°,

140°, 40°, 110°.
1
5\(7.

. a) Tpaneuns ABCD: 40°, 40°, 140°, 140°; tpaneuns MBCK:

70°,70°, 110°, 110°;
6) (BE,WC)JOO;

8) (BE,TAC):&OO.

45. 4. 46.(1;11).
47.72°,72°,108° 108° unu 36°,72°, 108°, 144°.
1
48. 7 —.
17
49. q) dz—(rlirz)z; 6) \/rr,; O;8) dz—(rz—r])2
50. 2. 9
23" 3
5 1 1
51. coso =——; sina=——; tgo.=—
J26 26" 25
2 5 34 3 4
52, —(——; —. 53. —;—; ——; ——.
V297 29 4'3" 4 3
55. 60°, 80°, 80°, 140°. 56.8; 12.
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Oreerni

59.

61.

58. 22,5°; 90°; 67,5° unm 252 . [lOZéJ; (5@).
7 7 7
12
8:1. 60. a) J_ 6) f
4 cm; 5— CM.
3

62.

63.

TP=r+R; PB:R‘}]+E BA= (R+r)\/E;
;
AT =r?+rR; sbicora AP=+/rR+R?.

2 cm; i\/ﬁ CM.
15

64. a) 30°; 60°; 90% 6) (2- )CM 8) 6\/6-33 =3(3v2-V6 )
65.3:2.
66. a) %]\/ﬁ cMm; 6) ]6]\/56 CM. 67. 24+12J3 cm.

68.

69.

72.

74.

76.

1
LM:r,/l+%; MN =r+R; NK:RJH—%; KL=(r+R)\[%—;

sbicora MK =+/r? +rR.

3 em; 9V2 CM. 70. 2 -TZ—S
4 471° -1
’ 2
-25. 73. n("—) .
mm
47
2442 _2y=0. 75. =2
Xty -2y 168
25sinf 77. 4 o,

sinasin(o+B)
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Komponhuue U3MepuTenbHbie MaTePHQribl NO FreOMETPUHM. 9 knacc

77. 4 oM. 78. 3.3.
79.a) 1:(vV2-1); 6) 1:(v2-1):(v3-V2);

80. 84.

81. leomeTpHuyecKMM MECTOM TOYEK SBNSETCH BOCBMMUYTONbHUK

2mn

83.

(m+n)*

84. 4,52. 85. #; 2V6; %.
86. 10/6. 91.14:1;8:7:8:7.
92.5: 4.
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