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BBEAEHHUE

CopepxaHue kypca reometpum B 8 knacce onpeaensercs He Ka-
KMM-TM60 yuebHUKOM unu yuebHeim nocobuem. [ins atoro cyuiectsyior
cneuuansHbie aokymenTo: Mporpamma nsy4yeHms Kypca reome-
Tpun, NMporpamma paseutua u popmupoBaHus YHUBepcasb-
HbIX Y4e6HBIX AeHCTBUA AN OCHOBHOrO o6uero o6pasosa-
Hua, PrOC obuiero o6pazoBanua. Moatomy npeacraenerHeie B
3TOM KHUre MaTepuansl pa3paboTaHbl Tak, 4To6bl UMM CMOTNM BOCMONb-
30BaTbCs yuutens, paborawuwme no NobuiM yuebHUKAM reomeTpuu,
Bxopsawmm B PegepansHbii nepeyeHs y4eBHUKOB, peKOMEHAOBAHHBIX
MOWH P®D k ucnonssosanmio B yuebHom obpasosatensHOM npouec-
ce obuieobpasosarensHbix yupexaenuid P®. BcnomoratensHyio pons:
onpeaeneHne NOCNEAOBATENLHOCTH TEM TECTOB, KOTOPOM Mbl NpUAEp-
XMBANMCb B AOHHOM cnyuae, BbinonHsn yuyebHuk «leometpus 7-9»
noa pepakuuen J1.C. AranacsHa.

B 3ToM kHure cobpaHbl U pacnonoxeHsl B onpeaenéHHOM nopsake
BAPMAHTLI HEBONBWIMX CAMOCTOATENBHBIX PABOT NO KypCy reoMeTpuu
ans yyaumxcs 8 knaccos obuieobpasopaTensHbiX WKOS, KOTOPbIE U3-
yuatot npeamet no YMK nop pepakumen J1.C. Aranacana. 3t pabotsl
NpeAacTasneHsl B TECTOBOW GopMe.

Tematka npegnaraembix TECTOB OXBATLIBAET BCe 6e3 MCKNoYeHus
TeMbl reomeTpum 8 knacca.

TpyAHOCTL 30A0HMI BHYTPHU KAXAOrO TECTA NOCTENEeHHO BO3pACTa-
€T C BO3PACTAHMEM HOMEPA 30QAAHMS, HO, B TO Xe BpeMms, BNOnHe no-
CMNbLHA Yuaummes nobeix obuieobpasosaTenbHbIX WKON.

Bpems BbinonHeHWs 3aaaHUM KQXAOroO TECTd, NO HAWEMY MHEHMIO,
He AOMXHO NPEBbLILATL NPOACMKHUTENBHOCTH 0aHOro ypoka — 40-45
MMHYT. HekoTopbie TecTbl paccuMTaHbl HO MeHbilee Bpems. PekomeH-
Ayemoe Bpems (B MMHYTOX) BLINONHEHHUS KAXAOro TeCTA YKA3aHO B €ro
3aronoske B ckobkax.

MpumepHoe oueHuBaHMe pabOTbl Mbl PEKOMEHAYEM MPOBOAUTH
TaK, YTOBbl YAOBNETBOPUTENLHAS OUEHKA Bbina BLICTABNEHA NPK YCno-
BMM BbINONHEHMs He meHee 50% 3aAaHKH TecTa ¢ YH4ETOM BCEX BOMPO-
COB, KOTOpbIX MHOrAA Bonblue, Yem CaOMUX 30AAHHUH (B OAHOM 308AHMM

6



BseaeHue

MOXeT 6biTb Heckonbko Bonpocos). TakMm 06pasom, BO3MOXHbIE Ba-
PUQAHTbI OLEHWBAHMA BLIMONHEHMA TECTA HMEIOT CREAYIOLWMH BUA.

MpoueHr Ouenka
Menee 50% ABa
51%-60% TPH
61%-70% yeTbipe
71%-90% MNatb
91%-100% e natépku

B xHMre — 22 TecTta, noOCBAWEHHbLIX BCEM TEMAM MAAQHMMETPMM,
usywaemsiM B 8 rnacce. KHura 3aKaHYMBOETCA WTOrOBLIM TECTOM,
cocToswmnm M3 14 3apaaHui, pasbuTbix HO TPM HOCTU M CMMCKOM
ANATHOCTUYECKMX KOHTPONbHLIX 30AAY, KOTOPble NOMOTYT NPOBECTH
KOMNNEKCHYIO NPOBEPKY YCBOEHHOCTH TeM. X Npu XenaHum yuutens
MOXeT paccMaTpMeaTh B COOTBETCTBYIOLLEE BPeMs Nepea TeCTMpPOBa-
Huem. OTMETHM, 4TO TPeTbA YOCTb MTOFOBOrO TECTA COAEPXMT 304Q4M
ONMMMMAAHOTO XAPAKTepa, NPMYEM TPyAHble 3aaaum onumnuag. Mo-
3TOMY Pe3ynbTaThi PeWEeHWA 3TUX 3aA0Y Mbl PEKOMEHAYEM OLEHMBATDL
TONBKO BLICOKMMM Bannamu. 3To 03HAYAET, YTO YHEHUK MOXKET nony-
YMTb UTOTOBYIO OLEHKY «5», He pelunB NPH 3TOM HM OAHOM 30AAYM M3
yactu 3. 3aech yumTenb AONXKEH OPUEHTMPOBATLCA HO OBLWMIA ypOoBEHb
NOArOTOBKM CBOMX YHALLMXCA.

B saknioueHne oTMeTHM, 4TO HAWA KHMra MOXeT BbiTb None3Ha He
TONLKO YYMTENIM MATEMATHKH, yyeHukam 7 —-8-9 knaccos, crypeHTam
NeaarorM4yeckux yYHUMBEPCMTETOB, HO TOKXE M POAMTENSM YYEHWKOB,
KOTOpbI€ 3aXOTAT y6eAuTbCA B YCrewWwHOCTH CBOUX AETEN NPKU U3yYeHHUM
reomeTpuu. Ko Bcem TecTtam 1 [ONONHMTENbHBIM KOHTPONbLHLIM 3040~
YOM MMEIOTCH OTBETHI, O HHOTAA YKA3GHMS U peLLEHHMS.



MuoroyronbHuku (40-45)

BAPUAHT 1

Yacte |

1.  [auseinyknein pecstuyronsiuk A A, ... A, . Ckonbko obumx To-
yek c npsmoit A A, umeet otpesok A A,?

BapuaHnTsl otBeToB

0 1 BeckoHeuHo mHoro | Henbss onpegenuTs

2.  [an Hesbinyknbii AecatuyronsHuk A A, ... A, . Cxoneko 06uwpmx
Touek ¢ npsmor A A, umeer otpesok A A 2

BapuaHnTsl oTeeToB

0 1 beckoHeuno mHoro | Henb3s onpegennts

3.  [Haw euinyknsiid cemnyronshnk A A, ... A, Ckonbko Bcero aua-
rOHaNeHN BbIXOAAT U3 ero BepwhH A u A2

BapuaHTbl oTBeTOB
AR 2 | 3 | 4 5
14 10 8 7 Henb3s onpeaenntsb

4. Hanaute cymmy BCex yrnos BbINyKNOro CEMHAALATHYrONbHMKA

AA,.. A,

BapuaHTel oTBeTOB

1 2 | 3 I 4 5
6120° 360° 2700° 17 000° | Henb3s onpenennte

Yacts 11

5.  Yrnel BbinyKnoro 4YetbipéxyronsHuka otHocsaTcs kak 2 : 3 : 7 1 6.
Hamaure BenmumnHbl aTMx yrnos.



Tecr 1. MHoroyronbHukm (40-45)

Hax natnyronsHuk ABCDE (cm. puc.), ZB=40°, /C=60°, /D=
= 140°, LE=20°. Hairpure senmunny yrna A.

B E

C D

Kakoe Hamnbonbuiee 4Mcno OCTPLIX YrNOB MOXET MMETb BbiMy-
K/bIM WEeCTUYTONbHUKE

BAPMAHT 2
Yacts |
1. [Han suinykneii aseHaguatmyronsink A A, ... A .. Ckonbko 06-
WwMx Touek ¢ npamor A A, umeeT nomaHas A A, ... A 2
BapuaHTbl oteetos
0 1 BeckoHeuHo mHoro | Henb3s onpepenutsb
2‘

HaH Hesbinyknuii aseHapuatuyronsiuk A A, ... A .. Ckonbko

obwwmx Touek ¢ npamoi A A, umeer nomanas A A LA 2
BapuanTel oteetos

0 1

beckoHeuHo MHOrO

3.

Henb3s onpeaennts
HaH seinyknbiit BocbmuyronsHk A A, ... A.. Ckonbko Bcero ama-
FOHQNEeN BLIXOAAT U3 ero seplH A U A 2
BapuanTe oTeeToB

e e 300 b A
14 10

8 9

Henb3s onpepennte

9



KOHTpOﬂbeIe HM3IMEPUTENbHbIe MAOTEPKUANbl NO reOMETPUHHM. 8 xnacc

4. Hanpure cymmy Bcex YrnoB BbifyKNOro BOCEMHOAUATUYTONbHM-

kaAA, . A,
BapuanTel oTBeTOB
1 2 3 g 5
2 880° 360° 3 240° 6 480° Henbas onpegenute

Yacrts 11

5.  Yrnwl Beinyknoro yetbipéxyroneHmuka otHocatca kak 1 : 4: 6 : 7.

Hakamre BenmumHbl 3tTux yrnos.

6.  [Jan natmyronsHuk ABCDE (cm. puc.), ZB = 40°, /C=20°, /D =
=190°, ZE = 30°. Hangure Benmumny yrna A.

C

7. Kakoe HanbBonbuee YUCNO OCTPLIX YrNOB MOXET MMETb BbiNy-

KJIbIM CEMUYTONbHMK?

10



OnpepneneHne, cBONCTBA CTOPOH
u yrnos napannenorpamma (20-25)

BAPMAHT 1

Yacrs |

M3 npusepéHHbIX npepnoxenun Boibepute onpepeneHue na-

pannenorpamma

1) Napannenorpamm — 4eTbIPEXYronbHMK HQ NNOCKOCTH, y KO-
TOPOro NPOTUBOMONOXHBIE CTOPOHLI NONAPHO PABHbI.

2) MNapannenorpamm — 4eTLIPEXYFONbHMK HA NNOCKOCTH, Y KO-
TOPOro NPOTUBOMNONOXHbIE CTOPOHbI NONAPHO NAPANNENbHbI.

3) MNapannenorpamm — 4eTbIPEXYronbHMK HA NNOCKOCTH, Y KO-
TOPOro NPOTHBOMONOXHBIE YINbl NONAPHO PABHbI.

4) Mapannenorpamm — 4eTbIPEXYroNbHMK HA NIOCKOCTH, Y KO-
TOPOro NPOTMBONONOXHbIE YNkl NONAPHO PABHbI, NPOTMBO-
NONOXHbIE CTOPOHbI MOMNAPHO PABHbI, OMArOHANM TOYKOM
nepeceyeHMs AeNaTca NONONAM.

B napannenorpamme ABCD /A = 128°. Hanpure yrnm B u C.

BapuaHTel oTBETOB
T 2 3 &

B

C B |c Bl clB]|C B | ¢

128° | 128° | 128° | 52° || 52° | 128° | 52° | 52°

Heso3moxHo
HOUTH

3.

B napannenorpamme ABCD ZA = 11/£B. Hangure £C.
BapuauTel oTBeTOB

1 ] 2 [ 3 T a [T s

10 15 110 165 Heso3moxHO HaMTH

4.

B napannenorpamme ABCD AB = 12, a nepumetp 80. Hanaure
cropony BC.

BapwaHTei oTBeToB

38 34 12 HesosmoxHo ;-«aﬁm

11




KOHTpO.ﬂbeIe N3IMEePUTENbHbIE MATEPHANbI NO FTeOMETPHM. 8 knacc

12

Yacte 11

MNepumetp napannenorpamma ABCD pasen 34. lNepumeTtp Tpe-
yronsHuka ABC paeen 25. Haraute gnmny amaronanm AC na-
pannenorpamma ABCD.

Yron Mmexay avaroHansmu napannenorpamma ABCD paeen 60°,
/CAB =20°. Haraute sennumny yrna BCD, ecnu useectHo, 4to
OH TYNOM.

B napannenorpamme ABCD yron A pasen 60°, BC =10, BD L
1 AB. Havaure nepumeTtp napannenorpamma.

B nnockom ueTbipéxyronbHuke ABe NPOTUBONONOXHBIE CTOPOHDI
paBHbI Mexay coboi, a age apyr1e cTopoHbl napannensHsl. by-
AET N 3TOT YeThipEéXyronbHMK napannenorpammom? OTser cne-
ayet obocHoBATD.

BAPUAHT 2

Yacts |

M3 npusenéHHbIX npeanoxeHuii BoibepuTe Te, KOTOpbie He ABNS-
10TCA ONpeaeneH1Mem Napannenorpamma

1) NapannenorpamMm — 4eTbIPEXYronNbHMK HA NNOCKOCTH, Y KO-
TOPOro NPOTUBONONOXHbBIE CTOPOHBI NONAPHO PABHbI.

2) Napannenorpamm — 4eTbLIPEXYrONbHMK HA NNOCKOCTH, Y
KOTOPOro NPOTMBONONOXHbIE CTOPOHBI NONAPHO NApan-
nenbHst.

3) Ecnu napa napannensHbix NpsiMbix NEPECEKAET APYry1o napy
napannenbHbiX NPsSMbIX, TO NONYYEHHLIM B Pe3yNbTaTe YeTbi-
PEXYronbHMKM — NAPAnNenorpamm.

4) Ecnv y nnockoro 4eTbIpéXyronbHMKA MPOTMBONONOXHbIE
Yribl NONAPHO PABHbI, NPOTUBOMONOXHLIE CTOPOHBI NONAPHO
pABHbl M AMArOHANM TOMKOM NepeceveHus AensTCa NONONaM,
TO 3TOT YETLIPEXYTONBHUK — NAPANNENOrPaMM,



Tect 2. Onpegenexue, cBONCTBA CTOPOH M YTnoB napannenorpamma (20-25)

2. B napannenorpamme ABCD ~B=81°. Hanpure yrnwi An C.

BapuaHTsl otBeToB
Yl el g 4 5
AlclaAalclalc|]alc A | cC
99° | 99 | 81° | 81° || 81° | 99° | 99 | g1o | Hewosmoxuo
HANUTH

3. B napannenorpamme ABCD 5 /A = /B. Hanpure £D.

BapuaHTbl oTBETOB
30° 60° 120° 150° Heso3moxHo HanTv

4, B napannenorpamme ABCD AB = 40, a nepumetp 100. Hanamre
cropony BC.
BapuaHnTtel oTeeTos
T T E 0 5 ATk

60 50 40 10 Heso3amoxHo HanTH
Yacrts 11

5. Tlepumetp napannenorpamma ABCD pasen 78. [epumetp Tpe-
yronbiuka ABC pasen 46. Hanaure anuny amaronanu AC na-
pannenorpamma ABCD.

6. Yronmexay anaronanamu napannenorpamma ABCD paeen 30°,
ZCAB = 10°. Hangure senuuuny yrna BDC, ecnu nssectHo, uto
OH TYNOM.

7. B napannenorpamme ABCD yron A pasen 60°, BC = 40,
BD | CD. Hatipmte nepumeTp napannenorpamma.

8. B nnockom 4eTbipéxyronbHMKe NPOTMBONONOXHbLIE Yrbli nonap-

HO paBHbl. byner nu 3ToT ueTbipExyronbHMk napannenorpam-
mom? OrTeet cneayet 060cHOBATS.
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CBOiCTBA BLICOT U BUCCEKTPUC YIioB

napannenorpamma (20-25)

BAPMUAHT 1
Yacte |
1. B napannenorpamme ABCD npamas, coaepxalas BbicoTy, npo-
BEAEHHYIO M3 BepLUMHbI OcTporo yrna A, obpasyer c npsmoin DC
yron, pasHsii 12°. Hargure yron B.
BapuaHTel oTBETOB
1 2 ' 3 4 8 _
12 24 68 102 HeBo3moxHo HanTH
2. B napannenorpamme ABCD npsmas, copepxawas buccextpucy
ZA, obpasayer c npsmon BC yron, pasueit 10°. Haitgure yron D.
BapuaHTel oTBeToOB
1 2 3 4 5
100° 150° 120° 160° HeBo3MoXHO HONTH
3. B naopannenorpamme ABCD AB = 12. Hanpurte paccrosuune or
cepeamtbl CD po Touku nepecevenus buccektpuc yrnoe C u D.
BapuanTel oteeToB
1 2 3 4 5
6 12 24 36 Heeo3amoxHo HaUTH
4. B napannenorpamme ABCD yron A pasen 65°. Otpeaxn CC, u

CC, — ero BuicoTl. HaltauTe senuumny ZC,CC,.

BapuaHTe oTBeTOB

1

e

3 A

5

135°

135°

115°

165°

HeBoamoxxHo HaWTH
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Tect 3. CeokcTea BLICOT M BuccekTpuC yrnos napannenorpamma {20-25)

B napannenorpamme ABCD otpesok BK — 6uccextpuca £B u
touka K nexur Ha ctopore AD, npuuém AK =7, KD = 23. Hai-
AnTe nepumeTp napannenorpamma ABCD.

BapuaHTel oteeToB

730 74 90

Heso3amoxHo HanTth

126

Yacte 11

HokaxuTe, 4To TOukM NnepeceyeHns Bcex yeTbipéx BuccekTpuc
Napannenorpamma ABASIOTCA BEPLUIMHAMM NPAMOYTObHUKA.

buccextpucel yrnos A u D napannenorpamma ABCD pensr cro-
poHy BC Ha TpM 4acTH, OTHOLWIEHME KOTOPbIX, CYUTAA OT TOYKM
B, pasHo 2 : 3 : 2. HalpuTe AnvHBI CTOPOH NAPANNENOrpaMMa,
ecnum ero nonynepumeTp paseH 216.

BAPUAHT 2

Yacte |

B napannenorpamme ABCD npsamas, coaepxalyas ssicoty, npo-
BEAEHHYIO M3 BepLUMHbI OcTporo yrna A, obpasyer ¢ npamon BC
yron, pasHeii 21°. Hangure yron D.

BapuaHTsl oTBETOB

a3l a3 & E

1110

121° 21° 159° HéaoaMoxHo HaMTH

B napannenorpamme ABCD npsamas, copepxawas buccexrpucy
/B, obpasyert c npamoi CD yron, pasHeiii 40°. Haigure yron A.

BapuaHTel oTBeTOB

...210

59 100° 159°

HeBo3moxHO HanTh

15



KOHTpOﬂbeIe UIMEPUTEJIbHBIE MATEePUAIIE MO FTeOMETPHMN. 8 xnacc

3. B napannenorpamme ABCD BC = 50. Hangure paccrosuue ot
cepeanHsl AD no ToukM nepeceuenmns Guccektpuc yrnos A u D.

BOpMOHTbI OoTBEeTOB

o b g -3 - 4 ' 5
10 20 25 50 HeBo3MoOXHO HOHTH

4. Bnapannenorpamme ABCDebicotei CC, m CC, npuuém £C CC, =
=70°. Hangure sBenmumny yrna D.
Bapuantsl oteetos

1 2 o T A L TR

| 20° 70° 110° 1>6.0°‘ Heaosmo*ﬁo Hbﬁm

5. B napannenorpamme ABCD otpesok BK — 6uccektpuca /B,
Touka K nexut Ha ctopoHe AD, npnuém AK =17, KD = 33. Hai-
AuTte nepumetp napannenorpamma ABCD.

BGpMO HTbl OTBETOB

100 117 132 134 Heso3amoxHo Hantm
Yacrte |1

6. B napannenorpamme ABCD wHa ctopoHax BC u AD otnoxewsi
paeHbie otpe3ku BF u DE cootsetcteenHo. Otpesku AF u BE ne-
pecekatotca B Touke M, otpesku DF u CE nepecekaioTtcs B Touke
L. Bokaxwure, yto MELF — napannenorpamm.

7.  buccextpuce yrnos A u D napannenorpamma ABCD penst cro-
poHy BC Ha TpM yacti, oTHOWEHHUE KOTOPLIX, CYMTAS OT TOUKM
B, paeHo 4 : 3 : 4. Halgure anmHel CTOPOH Napannenorpamma,
ecnu ero nonynepumetp paseH 270.
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Pom6, npamoyronbHuk,
kBaapar (35-40)

BAPUAHT 1

Yacte |
1. U3 npusepéHHbIX yTBEpXaeHHUH BLIGEPUTE BEpHbIE

1) Ecnv 8 napannenorpamme yrnbl, npunexauime K ero ogHoM
CTOPOHE, PABHbI TO 3TOT NAPASNENOrPAMM — POMB.

2) Ecnu 8 napannenorpamme AMAroHANM paeHbl, TO 3TOT napan-
NenorpamMm — NpPAMOY roNIbHMK.

3) Ecnu B 4eTbipéxyronsHMKe AMAroHanW PasHbl, NEPNEHANKY-
NAPHBI M OAHA M3 HUX sBNseTcs BUccekTPUCOM ero NPoTHBO-
NOJNOXHbIX YIIOB, TO 3TOT YETbIPEXYTONLHMK — KBAAPAT.

2.  JAuaronans pomba 06pasyert c ero cTOpoHOH yron, pasHbii 43°.
Havpgure Tynomn yron pomba.
BapuanTi oteeToB

1 2 3 4 5

94 110 137 165 Heso3amoxHo Hantu

3. B pombe ABCD LA = 60°, AC = 28 u puaronanu nepecexa-
totca B Touke O. Hanpaure paccrosume ot O po ctoponsl CD.

BapwaHTel oTBETOB
1 2 3 4 S -B

14 7 10 6 HeBo3MOXHO HaMUTH

4. B npamoyronbHruke ABCD 6uccextpmca yrna A nepecekaer cTo-
poHy BC B eé cepepuHe — Touke M u cropona AD = 120. Han-
AuTe nepumeTp npamoyronbHuka ABCD.

BapuanTel otBeTOB
1 2 3 | 4 5 _
480 300 360 720 HeBo3MOXHO HaWTH

17



KOHTPOJ’IbeIe N3IMEPUTENbHbIE MATEPHUASNBI MO TEOMETPHUMU. 8 knacc

5.

B ksappare ABCD nposegenbl 6uccektpucs yrnos BAC u DAC,
nepecekatowme croponsl BC u CD ksappara 8 Toukax M m L co-
oteetcTeeHHo. Hanpure Hanbonbwmit yron tpeyronsimka AML.

BapuaHThl otBeTOB

1 2 3 4 5

167,5 135 75 67,5 Heso3MOXHO HOMTH

18

Yacrts 11

B pombe ABCD £A = 60°, AC = 28 v guaroHanm nepecekaiotca
B Touke O. Harpure BbicoTs pomba.

B npamoyronsumke ABCD 6uccextpuca yrna C penut cropoHy
AD s otHoweHuu 2 : 5. Haltgute oTHOWEHME ANWH CTOPOH.

Ha croponax BC u CD xeapgpata ABCD otmeuveHbl Toukn F u G
Tak, uro BF = CG. Hanpure yron mexay npsmbimu BG u AF.

BAPUAHT 2

Yacte |
U3 npueeaéHHbiX yTBEPXAEHMIA BoIBEpUTE BepHble
1) Ecnn & 4eTbipExyronbHWUKe AMQroHaNM neprneHamKynspHbl U
PQBHbI, TO 3TOT 4eTbIPEXYrONLHMK — KBAAPAT.

2) Ecnu e 4eTbIpEXYronbHMKe AUAroHaNM ABASIOTCA BUCCEKTPH-
CAMM ero NPOTUBOMONOXHLIX YIfIOB, TO 3TOT YETbIPEXYrob-

HUK — pomb.
3) Ecnu 8 napannenorpamme paBHE AMArOHGNM, TO €ro Yrbl,

npunexauwme K OJJ.HOﬁ CTOPOHeE, TOX€e paBHbI.

Anaroxans pomba obpasyer c ero ctopoHor yron, paeHsiin 58°.
Hanaure octpoiit yron pomba.



Tect 4. Pomb, npsmoyronsruk, ksaapar (35-40)

BapuaHTsl oTBeTOB

1 2 .3 4 S
32 64 72 84 HeBo3amoxHo HaiTH
3. B pombe ABCD LA =120° BD = 32 u anaroHanu nepecekaiot-
csa B Touke O. Hangure paccrostme ot Toukn O ao croporsl BC.
BapuaHTsl oTBeTOB
1 2 -3 4 5
16 10 24 Heso3moxHo HaUTH
4. B npamoyronsHuke ABCD 6uccektpuca yrna B nepecekaer cro-
poHy AD B eé cepeanHe — Touke M n ctopona CD = 20. Hanamu-
Te nepumeTp npamoyronsHmuka ABCD.
BapuaHTel oteeTos
s 213 4 5
160 100 80 120 HeBo3MOXHO HOWTH
5. B keappare ABCD nposegeHbl 6uccektpmuca yrna BAC, nepece-
katowas cropoHy BC B Touke M. Hanigure 6onbumm yron tpe-
yronsHuka AMC.
BapuaHTel oTeeToB
-1 2 3 4 5
67,5 125 65 112,5 HeBo3moxHO HaHTH
HYacrto 1}
6. Bpombe ABCD LA =120°, BD = 32. Haiaure Buicoth pomba.
7. B npsmoyronsinke ABCD 6uccektpuca yrna C gpenut ctopoHy
AD B oTtHoweHuu 3 : 7. Haligmte oTHOWEHKE CTOPOH 3TOro Nps-
MOYTONbHUKA.
8. Ha cropoHax BC u CD keapgpara ABCD otmeueHnt Touku P u T

Tak, yto BT = AP u otpesku BT u AP nepecekatotcs B Touke O.
Hanpure yron TOP.
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CBOHCTBAO M NPU3HAKMU
napannenorpamma, poméa,
npsmoyronbHuka, keagpara (40-45)

BAPUAHT 1

Yacte |

HokaxmTe, 4TO ecnu B 4eTbIPEXYTOnbHMKE NPOTUBOMNONOXHbBIE
yrnbl NONQPHO PQBHbI, TO 3TOT YETLIPEXYTONbHWMK — NApanneno-
rPamm.

B napannenorpamme ABCD otmeueHsl cepeamntbt M 1 L ctopoH
AB u CD cootsetcreenHo. [lnaronans BD nepecekaer otpesku
CM u AL cootsetcteenHo B Toukax F u K. Jlokaxwure, yto

a) ABFC = ADKA; 6) ABKA = ADFC; &) BF = FK = KD.

Hokaxure, 4To ecnm BbiCOTA, ONYWEHHAS M3 TYNOro Yrna pom-
6q, 8enuT ero cTOPoHy NONONAM, TO OCTPbIM yron pomba paseH

60°.

JokaxuTte, 4TO cepeauHbl CTOPOH MPAMOYFONLHUKA ABASIOTCSH
BepMHamMmu pomba.

Oan xeagpat ABCD u toukn M, L, P, Q Ha ero ctoponax AB, BC,
CD, DA cooteetcteeHno. MasectHo, uto AM = BL = CP = DQ.
Hoxaxwure, yto MLPQ — ksagpar.

Yacte 11

BHytpu keagpara ABCD touka G ewibpana Tak, uto /GAB =
= /GBA = 60°. Harnppmre sennumny yrna AGC.



Tect 5. Napannenorpamm, pomb, npamoyronshuk, keaapar (40-45)

6.

BAPUAHT 2

Yacrb |

Hokaxurte, 4To ecnu B 4eTLIPEXYroNbHMKE MPOTUBOMNOSIOXHBIE
CTOPOHbI NOMNAPHO PABHbI, TO 3TOT Y4ETHIPEXYrONbHMK — napan-
NEeNorpamMm.

B napannenorpamme ABCD otmeudeHbl cepeamntsl M 1 L ctopoH
AB u CD cootsetcrseHHo. [uaroHans BD nepecekaet otpe3ku
CM v Al cooteetcteerHo B Toukax F u G. Jookaxwure, uto

a) ACFL = AAGM; 6) ABFM = ADGIL; 8) FG penut ML nononam.

Buicotsi BH 1 BG, onyweHHbie u3 Tynoro yrna B pom6a ABCD
takossl, 4to BH = AH. Jokaxure, uto ZBCG = 45°,

Yepes cepeanny anaronanm AC npsmoyronsHnka ABCD npo-
seneHa npamas PQ, npuuém P € BC, Q € AD u AP = PC. oka-
xwute, 410 AQCP — pom6.

Han keagpatr ABCD u touknu M, L, P, Q Ha ero ctopoHax AB, BC,
CD, DA cootsetctBeHHo. M3sectHo, uto BM = CL = DP = AQ.
Hokaxure, yto otpeskn MP u LQ nepneHanKynspHbi M TO4KOM
nepece4yeHns AenaTCa NONONaM.

Yacts 11

BHe keapapara ABCD touka S BelBpaHa TaK, 4TO TPeYronbHMK
ASD — pasHoctopoHHui. Hargute yrau TpeyronsHuka BSA.
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Tpaneuus (25-30)

BAPMAHT 1
HYacre |
1. B paeHobeapeHnHoi Tpaneumn ABCD ocHosaHua BC = 2 cm u
AD =20 cm. U3 Bepumnp B Ha ocHosanue AD onyuieHa sbicota
BH. Hanpure HD.
BapuaHTbl oTBeTOB
1 2 3 4 5
10 8 [ 9 HeBoamoxHo HaMTH
2. B npsmoyronbHoK Tpaneumu ABCD (yron A npamoi) ocHosaHrue
BC spsoe menbe AD u auaroHans AC = 1 cm. Haiiaure 6oko-
syio ctopony CD tpaneuun ABCD.
BapuaHTel oTBETOB
1 2 3 4 5
1 2 3 4 HesoamoxHo HaMTH
3. B tpaneuun ABCD ocHosanua BC, AD, auaronans BD = 18 cm,
ZBAD = 60° u 6okosas cropoHa AB nepnenaukynapHa auaro-
Hanu BD. Haraute BbicoTy Tpaneumm.
BopuaHTel oTBeTOB
1 2 3 4 5
3 9 6 12 Heso3moxno HanTu
4, B rpaneuwn ABCD, BC | | AD, ZBAD =20°, ZCDA =70°. Han-

auTte yron mexay npsmbimu AB u CD.

BapuaHTs oTBeTOB

1 2 3 4 5

Heso3moxHo HaHTH

40° 60° 80° 90°
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Tecr 6. Tpaneuus (25-30)

Yactb 11

B rpaneuun ABCD nepnenamvkynsp, npoxoaswui yepes cepe-
amny H 6okoeom ctoponsl CD nepecekaer ocHosarue AD B ero
cepeamHe — Touke O. Hanaure ZACD.

B rpaneuun ABCD, BC | | AD, £BAD = 40°. inaronans AC tpa-
neunm aenuT eé Ha aBa pasHobeapeHHbIX TpeyronbHuka. Hau-
AMTe yrnbl TPANeumm.

BAPUAHT 2

Yactb |

B pasHobenpeHHoi Tpaneumun ABCD ocHoeanms BC = 12 cm u
AD = 30 cm. M3 Bepwmnbl B Ha ocHoBaHue AD onyuwieHa eeicota
BH. Hanppre HD.

BapuaHTel oTBETOB

1 2 3 4 3

11 14 18 21

HeBo3moxHo HaMTH

B npamoyronsHom Tpaneunn ABCD (yron A npsmoi) ocHoeaHue
BC saeoe meHbwe AD u 6okoeas cropona CD = 10 cm. Haraure
auaroHans AC.

BapuaHTel oTBeTOB

1 2 3 4 | 5

10 20 8

HeBo3moxHo HaKTH

B tpaneuun ABCD ocHoeanua BC, AD, guaronans BD = 28 cm,
Z/BAD = 60° u 6okoBas cropoHa AB nepnexankynspHa guaro-
Hanu BD. HanauTe eeicoty Tpaneumm.

BapuaHTet oTeeTOB

s L 4 5

4 7 14 21

HeBo3moxHo HaKTH
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KOHTpOHbeIe Hn3MepUTeNbHbIe MATEePUAnbl MO reOMeTPUN. 8 knacc

4. B tpaneunun ABCD, BC || AD, ZBAD = 30°, ZCDA = 100°.
Hanaure yron mexpay npsmbimm AB n CD.
BapuanTet otBeTOB
1 : 2 w3 4 5
50° 60° 70° 90° HeBo3MOXHO HaUTH
Yacro 1
5. B tpaneunn ABCD nepneHamkynsp, npoxoasiummn yepes cepe-
amHy H 6okosom ctoporbl CD nepecekaer ocHosanne AD B ero
cepeamne — touke O. Hangure AD, ecnu CO = 5.
6. Brtpaneuwn ABCD, BC || AD, ZBAD = 80°. uaronans AC tpa-

24

neummn genut eé Ha asa pasHobeapeHHbIX TpeyronsHuka. Haw-
AuTe yrnbl Tpaneumm.



CpeaHaa nuHUA TPEYrosbHUKA
n Tpaneyun. Teopema Paneca,
Teopema O NPoNOPLUMUOHANbHbIX
otpeskax (30-35)

BAPUAHT 1

Yactb |

B rpeyronshmnke ABC, BC = 36 cm. Yepes Touky M, koTopas ae-
nmt cropoHy AC tak, uto AM : MC =5 : 7, nposepeHa npsmas
ML napannensHo npsmon AB, nepecekarousas BC e touke L.
Hanaure LC.

BapuaHTel otBeTOB

1 2 3 4 - 5

11 18 20 21

HeBo3moxHo HaHTH

bokosas cropona AD tpaneumn ABCD paena 51 cm. Hepes Tou-
Ky M, kotopas genut 6okosyio ctopony BC tak, uto BM : MC =
=11: 6, npoeeaeHa npsmas MN napannensHo ocHoeaxmio AB,
nepecekaowas AD 8 touke N. Hangure AN.

BGpHGHTbI oTBEeTOB

1 2 3 4 | 5

33 22 i1 6

HesoamoxHo HanTH

Ovaronanu yetpipéxyronsHuka pasHbl 120 cm 1 248 cm. Ham-
AUTE NEPMMETP YETbIPEXYrONbHUKA, BEPLUMHAMM KOTOPOTO SBNIS-
IOTCS CEpeAMHbI CTOPOH AAHHOTO 4eTbiPEXYTrONbHUKA.

BapuanTei otBeToB

1 2 3 4 .5

240

368 496 128

HeB03MOXHO HAMUTH
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KOHTpOﬂbele U3IMEPUTENIBHBIE MATEPHANBI NO FEOMETPUM., 8 knacc

4.

HaH npoussonbHbii YeTuipéxyronbHuk ABMT (Hukakue napel
NPOTMBONONOXHLIX CTOPOH He napannenbhbl). Toukm L u H — ce-
peantbl otpeskos AM u MB. Toukn G u Y — cepepuHbl otpes-
koe AT u BT. Haaute nepumetp yetbipéxyronsHuka LHYG, ecnu
AB + MT =20

BapuaHTe otBETOB

1 2 3 4 -

40 30 20 10

HeBo3MoOXHO HAMTH

Yacrts 1l

B tpaneunn ABCD Ha 6okosoi cropore CD otmedena Touka H
Tak, uto CH: HD =2 : 5. MNpsamas HG, napannensHas 0CHOBAHK-
am BC u AD, nepecekaer ctopoHy AB B Touke G. Haiiaure GH,
ecnm BC=14, AD=21.

B rpeyronbHmke ABC Ha ctopone BC otmeueHna Touka D Tak, yto
CD:DB=1:2.B kakom OTHOWEHWM NPAMAs, NPOXOAALLASA Ye-
pe3 Touky B u cepepnHy otpeska AD penut cropony AC, cuntas
OT TOYKM A,

BAPUAHT 2

Yacte |

B rpeyronenuke DEC, EC = 56 cm. Yepes Touky M, koTopas pe-
nnt ctopory DC tak, uto DM : DC =3 : 8, nposepeHa npamas ML
napannensHo npsmoi DE, nepecekatowas EC B Touke L. Haitau-

Te LC.

BapunaHTel oTBeTOB

1 2 3 4 5

10 25 20 35

Heso3moxHo HaMTH
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Tecr 7. Cpepnsis nuHus TpeyronbHuka n tpaneunm. Teopema @aneca... (30-35)

bokosas cropona AD tpaneumn ABCD pasHa 32 cm. Yepes Tou-
Ky M, kotopas genut 6okosyto ctopoHy BC tak, uto BM : MC =
=7 : 9, nposenenxa npamas MN napannensbHo ocHosaHuio AB,
nepecekatowas AD 8 Touke N. Hanpgure DN.

BapuanTel oTeeTOB

1 2 13 4 5

18 28 38 9

HeBO3MOXHO HOWUTH

OuaroHanu yeteipéxyronsHuka pasHel 320 cm u 68 cm. Halpure
NepUMeTp YeTbIPEXYronbHUKA, BEPLUIMHAMM KOTOPOTO SBASIOTCS
cepenyHbl CTOPOH AAHHOTO YEThIPEXYTONbHUKA.

BapuaHTe oTBETOB

1 2 L3 4 5

640

388 136 252

HeBo3moxHO HaOKTH

Dan npomasonbHbii YeTbipéxyronbhnk ABPN (Hukakme napsl npo-
TMBOMONOXHBIX CTOPOH He napannenbHbi). Toukmn L u H — cepeamHb
otpeakos AP u PB. Toukn G u Y — cepeannbl otpeskos AN u BN.
Havgure nepumeTp ueteipéxyronsiuka GLHY, ecnm AB + PN = 30.

BapuaHTbl oTBeTOB

1 2 3 4 5

10 20 30 40

HeBo3MOXHO HOKTH

Yactb |1

B tpaneuyun ABCD Ha 6okoeom ctoporne CD otmedeHa Touka H
tak, yto CH: HD =7 : 2. Npamas HG, napannensHas ocHoeBaHu-

sam BC u AD, nepecexaer ctopoHy AB 8 touke G. Havignute GH,
ecnn BC=9, AD=36.

B tpeyronsHmke ABC Ha ctopoHe AB otmeueHa Touka D Tak, uto
AD : DB = 4 : 3. B kakom OTHOLIEHMM NPAMAs, NPOXOAALLAS Ye-
pes Touky A u cepeanHy otpeska CD penut ctopony BC, cuuras
oT Touku B.
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LlenTpansHasa u ocesas cuMmmerTpus
(30-35)

BAPMUAHT 1
Yacts |
1.  Ykaxute purypsl, M3 npeanoxeHHbix HO PUCYHKE, KOTOPbIE MMe-
10T UEHTP cuMmeTpum. (Purypbl: pPABHOCTOPOHHMIA TPEYFONbHKK,
pasHo6oKas Tpaneuus, OKPYXHOCTb, NAPANNENorpamMM, paBHO-
6eApeHHbIM NPAMOYrONbHLIN TPEYTONbHMK.)
1 2 3 4 5
BapuanTs oteetos
1 2 3 4 5
2.  YkaxuTte purypy, U3 npeanoXeHHbIX HA PUCYHKe, KOTOPas UMe-
eT Hanbonswee uncno oceir cummetpumn. (Purypel: pasHocTo-
POHHMM TpeyronbHMK, 3Be3aq, Kpect, pomb, pasHobeapeHHbIH
NPAMOYrONbHLIM TPEYroNbHMK. )
1 2 3 4 5
BapuanTsl oteeTos
1 2 e g 4 I 5
1 2 3 4 5
3. [nuHa otpeska BC = 14 cMm. TOT OTPE30K LEHTPANBHO CUMME-
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TPHuYHO oTobpasunu oTHocuTensHo Touku O, nexawend Ha oT-
pe3ke BC rak, yto BC: OC = 3 : 4. MycTs Touka B, uentpansHo
cummeTpuiHa Touke B. Haiigute anmny otpeska B, C.



Tecr 8. LlentpansHas n ocesas cummetpus {30-35)

BapuaHTsl oTBETOB

B rpeyronsiuke ABC, /B = 40°, £C =70°, npoeeaeHa BbicoTa
AD. Mycts Touka C, cummeTpuuHa Touke C oTHOCUTENbHO Nps-
moi AD. Hanpure yron ZBAC..

BGpHGHTbI OoTBETOB

30° 70° 40° 140° He onpepenén

Yacts 11

B tpeyronsHuke ABC Ha ctopoHe BC otmeuena touka O. Mpu
cummeTpum oTHocutenbHo Toukn O Toukn A, B u C nepexogst
cootsercreeHHo B Touku A, B, u C,. [lokaxure, 4to 4YeTbipéx-
yronsiuk ACA,C, — napannenorpamm.

Hapucyire purypy, umeiowyio poBHO 7 0ceit CUMMETPUM.

BAPUAHT 2

Yacrp |

Ykaxute ¢urypy, M3 npeanoXeHHbIX HO PUCYHKe, KoTopas He
umeeT UeHTpa cummeTpuu. (Purypbi: paBHOCTOPOHHMM Tpe-
YroNbHMK, NOPANNENorpamm, OKpPYXHOCTb, 38e3aa, $nar.)

Lo P QL2

BapuaHTbl oTBETOB

Yy 3 e 3y e s

1 2 | 3 4 5
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KOHTpOJ‘IbeIe UimepuTenbHblie Mmarepmansl NO reOMeTpmn. 8 knacc

2,  YkaxuTe ¢purypy, U3 npeanoxeHHbIX HaO PUCYHKE, KOTOPAS MMe-
eT Hanbonsiiee unMcno ocer cummeTpun. (Purypei: pasHocTo-
POHHWI TPEYronLHUK, 38€3aa, KpecT, pomb, asa keagpara.)

ANAREAA

BapunaHTs oteetoB

1 2 3 4 5
1 2 3 4 5

3. [Oavna otpeska BC = 35 cm. 3ToT OTpE30K LEHTPANBHO CHMMe-
TpH4YHO oTobpasmnm otHocuTenbHo Toukn O, nexawen Ha OT-
pe3ke BC rak, uto BO : OC =5 : 2. MNycTe Touka B, uentpansro
cummeTpuyHa Touke B. Havpute paccrosHne mexay cepepmnna-
mu otpeskos B, Cu BO.

BapuanTe oteeToB

1 2 3 4 5

12 22,5 30 17,5 40

4. B rpeyronsHmke ABC, ZB=30° £ZC=100° nposegeHa BeicoTa
AD. Mycts Touka C, cummeTpuuna Touke C oTHOCHUTENbHO Npsi-
mon AD. Hanpure yron ZBAC,.

BapuaHTsl oTBeTOB

1 2 3 4 5
110° 70° 40° 140° He onpepenéx
Yacrse ||

5. B tpeyronbHmuke ABC Ha cropone BC otmevena touka O. MNpwu
cumMmeTpum oTHocuTenbHo ToukM O Toukn A, B u C nepexopsar
cootsercreeHHo B Touku A, B, u C.. fokaxure, uto YeThIpEX-
yronbuk ABA B, — napannenorpamm.

6. Hapwucyiite durypy, nmerolyto poBHO 9 0cel CHMMETPHM.
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Mnowaps (40-45)

BAPUAHT 1

Yacrs |
Yepes BHYTpeHHIOIO TOUKY KBOAPATA, CO CTOPOHOW 12 cm, npo-
BeAeHbl npsamble, napannensHsle ero ctopoHam. OpHa npamas
AENUT CTOPOHY KBaAapaTa B oTHoweHuun 1 : 5, a ppyras — B oT-
HoweHnnm 7 : 5. O6pasosanock 4eTblpe 4YETLIPEXYrOnbHMKA.
Hanaure nnowaas HaMmeHbLero 4eToIpEXyronbHUKA.
BapuaHTsl oTBEeTOB

v e T e T a5

8 10 14 24 7

B npamoyronsHuke nnowapsio 120 cm?, nposeaeHa AMAroHans.
Harpure nnowapp TpeyronsHuka, aBe BeplmHbl KOTOPOro co-
BNAAQIOT C ABYMA COCEAHWMM BEPLIMHAMM MPAMOYTONbHUKA, d
TpeTbs BEPWMHA — CepearHa NPOBEAEHHOW AMArOHANM.
BapuaHTel oTeETOB ‘

. | ar 2 c @ 4 5 .
10 40 30 50 Hene3s onpegennts

MpamoyronsHuk pasaenéx NpsmbiMM, NAPANNENbHbIMU €r0 CTO-
POHAM HQA WECTb NPAMOYTONbHMKOB, NNOLWAAM YETLIPEX M3 KOTO-
pbIX YKA3dHbl Ha pucyHke. Hanpute nnowaps faHHOro npsamo-
YronbHumKa.

30 36

24 6

BapuaHTsl oteetos

1 2 1.3 4 . . B

125

130 120 15

Henb3sa onpepenuts
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KoHTponsHble MamepuTensHbie marepuansi no reometpun. 8 knacce

4.

Yepe3s cepeamHy M cropoHbl AB tpeyronbHmka ABC u yepes
Touky L croponbl AC, AL : LC = 2 : 5, npoeegena npamas ML.
Onpepennte, BOo ckonbko pa3 nnowaps TpeyronsHuka AML
MeHbLIE nAowaau YeToipéxyronbHuka BCML.

BapuaHTbl oTBeTOB

1 2 3 4 5

10 2 6 9 5

Yepes cepeamHy CTOpPOHLI NAPANAENOrpaMMa M YEpe3 BepLIM-
HY, He NPMHOANEXALLYIO 3TOW CTOPOHE, NPOBEAEHA NPAMAs, OT-
cekawrouwas or NapannNenorpamMma TpeyronbHUK NoWaabo, pas-
Hom 4. Hanaure nnowaae napannenorpamma.

BapuaHTel oTBeToB

1 2 3 4 ]

20 8 12 16

Henb3s onpepenurs

Beicota pasHob6okom Tpaneumm, pasHas & u onyuweHHas u3 sep-
WMHbI Ha Bonbluee OCHOBAHME, RENWT ero HA ABa oTpe3Ka, Honb-

WK n3 kotopbix pasen 10. Hanpgure nnowans sTon Tpaneumm.
Bapuantel oteToB

1 2 3 4 5

42 60 36 80

Henb3s onpepenuts
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Yacts

Ose ctopoHst napannenorpamma pasHel 10 cmm 12 cm, a ogHa s
BbicoT paeHa 6 cMm. Hanpure BTopyto BbIcOTY napannenorpamma.

Ocrpuirt yron napannenorpamma paseH 30°, a BbICOTb paBHbI
10 cm v 20 cm. Hanpure nnowaoabs napannenorpamma.

Yepes sepwuHy D napannenorpamma ABCD npoeepeHa
npamas | napannensHas AC. Yepes eepwunbl A u C npose-
AeHb ABe napannenbHbie NpsMble, nepecekatowme npsmyto |
COOTBETCTBEHHO B Toukax M u L. Hargure nnowapb yeTbipéx-
yronsHnka AMLC, ecnu nnouyaps ABCD pasHa 58 cm?.



Tect 9. Mnowaps (40-45)

BAPUAHT 2

Yacte |

Yepes BHYTpEHHIOIO TOUKY KBOAPATA CO CTOPOHOM 24 cM, Npo-
BefieHbl NpsMbie, NapannensHbie ero ctopoHam. OaHa npamas
AENMT CTOPOHY KBOAPATA B OTHOLWeEHWM 3 : 1, a apyras — B OTHO-
weHnm 1 : 7. Obpasosanock YeTbipe yeTbipéxyronbHnka. Hak-
AMTE NIOLAAb HOMMEHBLLErO YETbIPEXYrONbHMUKA.

BapuaHThl oTBETOB

ER N R T e

10 18 24 40 128

B npamoyronsHuke nnowapsto 36 cm?, npoeseaeHa aMaroHansb.
Hanpure nnowaps TpeyronbHMKa, aBe BepumHbl KOTOPOro CO-
BNAAQIOT C ABYMSA COCEQHMMM BEPLUMHAMM NPSMOYTONbHMKA, Q
TpeTba BEPLWMHA — CEepefMHa NPOBEAEHHOM AMATOHANM.

BapuaHThl otBeToB

Yoo o2 03 L4 | 8

9 5 12 6 Hens3a onpepenunts

MNpsmoyronbHKK pasgenéx npsmbiMM, NOPONENbHLIMM €ro CTOo-
POHAM, HA WECTb NPAMOYrONbHUKOB, NNOLLAAM YETIPEX M3 KOTO-
pbiX Yka3aHbl Ha pucyHke. Halgure nnowaae gaHHOro npsamo-

YrONbHMKQ.
16 24
12 4
BapuaHTe oTBETOB
60 110 80 70 Henb3a onpepenuts
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KOHTpOHbeIe U3MEPHUTENLHBIE MATEPUATIBI NO TEOMETPUM. 8 knacc

4.

Yepes cepeamHy M croponbl AB tpeyronsiuka ABC u vepes
touky L croponbl AC, CL : AC = 1 : 4, nposepeHa npsmas ML.
Onpepenute, Bo ckonbko pas nnowagbs TpeyronsHuka ABC
6onbiue nnowaam YetoipéxyronsHuka BCLM.

BapuaHTl otBeToB

2

-3

4

5

7,5

1,5

1,6

54

7,2

Yepes cepeamHy CTOPOHBI NAPANNENOrPAMMA M Yepes BepLuM-
HY, He NPUHOANEXAWYIO el, NPOBEAEHA NPAMan, OTCeKalowas
OT NAPANNENorpamMMa TPeYronbHMK Nnowaasio, pasHon 5. Haw-
AMTE NNOLLAAL NAPANNENOrPAMMA.

BapuaHnTsi oTeeTtos

W b o e e g 4 5

20 8 18 30

Henb3sa onpegennts

Buicota pasHobokor Tpaneumm, paeHas 8 u onyweHHas 13 Bep-
WuHbl Ha Bonblee OCHOBAHWE, AEAMT €ro HA ABA OTPe3Kd, 60b-
WKiM M3 KoTopsix paser 12. Hangure nnowaas 3Tok Tpaneumm.
BapuaHTh otBeTOB

N 2 3 4 5

112 96 64 48

Hens3s onpepenuts

34

YacTtp 11

Hee cropoHbl napannenorpamma pasxsl 20 cm u 50 cm, a ogHa
3 BbicoT pasHa 11 cm. Hanaure eTopyio Beicoty.

Ocrpsiit yron napannenorpamma paser 30°, a BbICOTbI PaBHBI
2 cm n 4 cm. Hargute nnowaabs napannenorpamma.

Yepes sepwumny D napannenorpamma ABCD nposeaeHa nps-
mas |, napannensHas AC. Yepes sepwmnnl A u C nposeaeHs!
ABe napannensHblie Npsmble, Nepecekatowme npamyto | coortser-
cTBeHHO B Toukax M u L. Haiaure nnowaas YyeThipéxyronsHuka
AMLC, ecnu nnowaas napannenorpamma ABCD pasHa 85 cm?.



Teopema MNudaropa. O6parHas
Teopema NMudaropa

BAPUAHT 1
Yactb |
1. B npsmoyronsHom TtpeyronbHuke ABC yron C — npsmoH,
AB =20, BC=12. Haipmre AC.
BapuaHTbl oTBETOB:
1 2 o8 e 5
14 16 18 4\/51- Henb3s onpegenuts
2. B npamoyronsHom tpeyronsHuke ABC yron C — npsmoW,
AB = 26, kareThl otHocsTcs kak 5 : 12. Havpaure 6onbwimit ka-
TeT.
BapuaHTbl oTBETOB:
1 2 3 4 .5
12 16 18 24 Hene3s onpegenuts
3. B rpeyronsHuke ABC BH — sbicota. AB= 17, BH = 15. Hanaure
AH.
BapuaHTh oTBETOB:
2 6 8 12 Henb3a onpeaenursb
4, B rpeyronsiuke ABC AB =7, BC=24, AC=25. Bubepure sep-

HOe yTBepXxaeHue:

BapuarTel oTBeTOB:
T |2 3. _ g 5

Yron A | Yron B | Yron C | TpeyronbHuk ABC He senserca | Her sepHbix

NpsIMOM | NPSMON | NPIMOM NPAMOYTroNbHbIM YTBEPXAEHUNA
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KOHTpOﬂbeIe U3MepHrTenbHbie MaTepuansl NO reOMeTPUM. 8 knacc

Yacrte 1
5. Hanpure ctopoHy kBaaparTa ¢ gMaroHanbio 42
6. OpHa u3 guaroHanen npsmoyronsHuka pasha 17, a ogHa w3
cropoH pasHa 8. Hangure nepumeTtp npsamoyronbHMka.
7. B rpaneuum ABCD CD=7,5; BC=4; AD=8,5. Yrnul A v B nps-
mbie. Hanpgure AB.
8. B rtpeyronsHuke ABC AB =13; BC = 14; AC = 15. Hanpgure ebi-
coty AH.
BAPUAHT 2
Yacre |
1. B npsmoyronsHom Ttpeyronbimke ABC yron C — npsamon,
AB =34, BC=30. Hangure AC.
BapuanTsl oteetos:
12 16 18 434 Henb3a onpeaenmnts
2. B npsmoyronshom TpeyronsHuke ABC yron C — npsamon,
AB = 34, kareTs oTHocaTcs kak 8 : 15. Hangute meHblumm kaTteT
BapuaHTs oTBETOB:
12 16 18 24 Henb3s onpeaenuts
3. B pasHobepperHom TpeyronbHuke ABC BH — meauana. AB =

=BC=13, AC=10. Hangure BH.

BapuanTte oTeeToB:

6 12 16

2 Hene3s onpeaenuts

1 J{ 2 - 3 L R 5
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Tecr 10. Teopema MNudaropa. ObpartHas Teopema MNudaropa

4, B tpeyronsunuke ABC AB = 20, BC = 21, AC = 29. Buibepure
BepHOE yTBEPXAEHHE:

BapuaHTs oTBeTOS:!

Yron A | Yron B | Yron C | TpeyronsHuk ABC He ssnsietcs | Het sepHeix
NPAMOM | NPSIMON | NPAMOM NPRMOYTONbHbIM YTBEPXAEHUM
Yacrb 11

5. Hanpure cropoHy pomba ¢ auaroHanamm 5 u 12.

6. Cymma guaroHanen npsmoyronsHuka paexa 20, a ogHa 13 cTo-
poH pasHa 8. Hariante nepumerp npsmoyronsHuka.

7. B uetbipexyronsimke ABCD AB=13,BC=14, AC=15. Yran A
u B npamsie. Havigmute CD.

8. Brpeyronshuke ABCAB=13,BC=14, AC=15. AH — Bbicora.
Hanaure BH u CH.
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Moao6Hbie TpeyronbHUKM

BAPUAHT 1
Yacrs |
1. B npsmoyronbHom TpeyronbHuke ABC, ZC = 90°, nposegeHa
Beicota CH. Ckonbko nap nopobHbix TpeyronsHukos obpasosa-
NOCb NPMU 3TOM NOCTPOEHUM?
BapuaHTthl oTeeToB:
1 2 3 4 5
1 2 3 4 Hu ogHom
2. B rpeyronsHuke ABC, AB =12, BC=9. Otpesok MN napanne-
nen BC, npuuem Touka M nexut Ha ctopone AB, Touka N nexur
Ha ctopoHe AC, AM = 3. Hangure MN.
BapuaHThl oTeeTOB:
1 2 3 4 5
2 2,25 2,5 6 7
3. Brpaneunn ABCD (BC| | AD) auaronanu nepecekaiotcs B Touke
O. Mnowagas Tpeyronsumnka BOC pasHa 3, a nnowapgs Tpeyrons-
Huka AOD pasHa 27. Hangute AC, ecnu AO = 6.
BapuaHTsl oTeeToB:
1 2 ' 3 4 .5 _
2 6 8 12 Henb3s onpepennts
4. B rpeyronsHuke ABC Ha ctopoHe AB Basnu touky K, a Ha cTo-

poHe BC Basnu touky N Tak, yto ZBAN = /BCK. AK = 0,5;
KB=7,5; BN=5. Hamaure NC.

BapuaHTe oTBeToB:

1 2 e 3 ‘5,

NS

7,5 5 1,5 Henb3s onpeaenuts
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Tect 11. MNopobHbie TpeyronsHMkM

Yacte |1

B tpeyronbHmuke ABC Ha cropone AB B3anu Touky K, a Ha cro-
pore BC B3sanu Touky N tak, wto AK: KB=CN:NB=2:1.Bo
ckonbko pas nnowans YetsipexyronsHuka AKNC 6onbwe nno-
wanu tpeyronsHmuka KBN?

B rpeyronbiuke ABC na ctopore AC subpanu Touky D Tak, uto
/B + /BDC=180°. dokaxwure, uto AB2=AC - AD.

B tpeyronsHmuke ABC meananel AK u BP nepecekaiotcs B Touke
M. Mnowapnp Tpeyronshnka MKP paeua 1. Hanpaute nnowape
TpeyronsHuka ABC.

B rpeyronsHmke ABC Ha cropoHe BC soibpanbl Toukn N u K Tak,
yro /BAN = ZACB, Z/CAK = ZABC. BN = 1, KC = 4. Hanpmre
AN.

BAPUAHT 2

Yacte |

B npsamoyronsHom TpeyronsHuke ABC, LA = 90°, npoeeaeHa
eoicota AH. Ckonsko nap noaobHbIX TpeyronsHMkos obpasosa-
NOChb NPU 3TOM NOCTPOEHUMS

BapuaHTsl oTBETOB:

vy 2 b 3 L 4 b S

Hu ogHom

1 2 3 4

B rpeyronsumnke ABC, AB =5, BC = 10. Otpesok MN napanne-
neH AB, npuuem Touka M nexut Ha ctopoHe AC, Touka N nexur
Ha ctopone BC, BN = 2, Hanaure MN.

BapuaHTl oTBeTOB:

3 .

2

2,25

2,5
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KOHTpOanbIe HN3IMEpUTENbHbIE MATEPHUASTbI MO TEOMEeTPHUN. 8 xnacc

3.

B rpaneumu ABCD (BC| | AD) anaroHanm nepecekaiotcs B TouKe
O. MNnowaas Tpeyronsiuka BOC paswHa 5, a nnowapas Tpeyrosne-
Huka AOD pasHa 20. Hanaure BD, ecnn BO = 3.

BapuaHTbl oTBeTOB:

v 2 3 | & 5

2 6 9 12

Henb3s onpepennts

4.

B tpeyronbHuke ABC Ha ctopoHe AB Baanu Touky K, a Ha cropo-
ne BC e3snm touky N tak, uto Z/BAN = /BCK. AK=5; KB = 3;
BN = 2. Hargute NC:

BapuaHThl oTBeTOB:

6,5 10 15

2,5

Hens3s onpegenutb

40

Yacrte Il

B tpeyronsumuke ABC Ha cropoHe AB Basnu Ttouky K, a Ha cTo-
pone BC B3snu Touky N tak, uto AK: KB=CN:NB=3:1.Bo
CKONbKO pas3 nnowaas Yetsipexyronsinka AKNC 6onbwe nno-
waau tpeyronbHuka KBN?2

B rpeyronsrmuke KMN Ha cropore KN euibpanu Touky D Tak, uto
ZM+ ZMDN = 180°, [lokaxurte, uto MK? = KN - DK.

B tpeyronsHmuke ABC mepmansl AK u BP nepecekatotcs B Touke
M. Mnowapae TpeyronsHmuka ABC pasra 24. Hanpurte nnowape
TpeyronsHnuka MPK.

B tpeyronsimuke ABC Ha ctopoHe BC Beibpanbl Toukn N u K Tak,
ytro ZBAN = /ACB, ZCAK = ZABC. BN = 4, KC = 1. Hanpure
AK.



npOI'lOpI.IMOHCIJ'IbeIe OTpe3KM
B NPAMOYrosbHOM TpeyroJsibHuKe

BAPUAHT 1
Yactb |
1.  Bbiumcnure BbHICOTY NPIMOYrOAbHOrO TPEYronAbHMKA, NPOBEAEH-
HYIO K TMIMOTEHY3€e, €CNK ero KaTeThi pasHbl 3 U 4.
BapuaHTe oTBeTOB:
1 2 a3 A 5
2 2,4 2,5 3 4
2. B npamoyronsHom TpeyronbHuke ABC yron C npamon, CH — ebi-
cora, AB=15, AH = 3. Hangure CH.
BapuaHTel oTeeToB:
1 2 g T
5 6 7 8 9
3. B npamoyronsHom tpeyronsHuuke ABC yron C npsmon, CH — BbI-
cora. Hangure AH, ecrm AH: HB=1:8, AC=9.
BapuanTel oTeeTos:
1 | 2 1 8 1 a&a ] 5
1,5 2 3 6 Heneas onpegenuts
4. BblcOTa NPAMOYronbHOro TPeyronsHMKa paeHa 6, a npoekums

OAHOTO M3 KATETOB HA runoTeHy3y pasHa 12. Halgure runote-
Hy3y.
BapuaHTel oTBETOB:

R

12

15
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KOHTPOJ‘IbeIe HM3IMEPHUTENbHbBIE MATEPHUANLI NO TEOMETPHH. 8 knacc

Yacrtp 11

5. CropoHa pomba pasHa 10, a ogHa us auaronane# 16. Hanaure
paccTosHue oT ueHTpa poMba Bo ero CTOpoHsi.

6.  buccektpucel yrnos npu 6okosom cropoHe AB tpaneumn ABCD
nepecekatorca B Touke K. Harigure paccrosHue ot Toukm K po
npamon AB, ecnn AK = \/5, AB=2.

7. B npamoyronbHOM TpeyronbHMKe OTHOWEHWE KATETOB PABHO
1 : 2. Harpure oTHOWEHWE NPOEKLMIA 3TMX KATETOB HA rMNoTe-
Hy3Y.

8. [an npsmoyronsHnk ABCD. AB: AD = 1 : 3. AH — BricoTa Tpe-
yronsHuka BAD. MNnowaps tpeyronsuuka ABH pasHa 1. Hangu-
Te nnowaas ABCD.

BAPUAHT 2
Yacrs |

1.  Bulumcnure BLICOTY NPAMOYronbHOro TPEyronbHMKA, NPOBEAEH-

HYIO K TMNOTEHY3€, eC/iM ero KaTeTbli pasHbl 6 1 8.

BapuaHTel oteeTosB:

1 2 3 4 5
4 4,8 5 5,4 6

2. B npsmoyronsHom TpeyronsHuke ABC yron C npamor, CH — Boi-

cora, AB=20, AH= 2. Hanaure CH.
BapuanTtsl oTBeToB:
5 6 7 8 9
3. B npamoyronsHom TpeyronsHmuke ABC yron C npamon, CH — Bbi-
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cota. Hanamnte AH, ecnu AH: HB=1:3, AC=4.



Tect 12. MponopumoHansHble OTPE3KU B NPAMOYTOJILHOM TPEYToJIbHUKE

BapuaHTe oteeTOR:

1

5

3

4

5

1,5

2

3

4

Henb3s onpenennts

Bricota npamoyronsHoro TpeyronsHuka pasHa 5, a npoekums
OAHOro M3 KATETOB HA rMnoTeHy3y pasHa 2. HanWaute runore-
HY3Y.

Bapuanrsl otetoB!:

1

2

3

5

12,5

13,5

14,5

20

5.

Yacts 11

CropoHa pomba pasHa 5, a ogHa u3 amaroHanen 6. Hangute
paccrosiHMe OT LeHTpa pomba A0 ero CTOPOHBI.

Buccektpucel yrnoe npu 6okosoi cropoHe AB tpaneumn ABCD
nepecekaiotca B Touke K. Hainaure paccrosHue ot Toukm K go
npsmon AB, ecnu AK=1, AB=2.

B npsmoyronbHom TpeyronbHuke OTHOLWIEHME KATETOB PABHO
2 : 3. Halpure oTHOWEHME NPOEKUMM 3TMX KATETOB HA rUnoTe-

Hy3Y.

HaH npamoyronesnk ABCD. AB : AD = 1: 2. AH — ssicoTa Tpe-
yronsHuka BAD. Mnowagp TpeyronsHuka ABH pasHa 3. Hangy-
Te nnowans ABCD.
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MpakTnueckue 3agaum Ha nogobue
(20-25)

BAPUAHT 1
1. Onuna TeHn, otbpacbiBaemMoin TPUALATMCAHTUMETPOBOM NMHEN-
kon, paeHa 15 cm. Yemy paeHa Bhicota ctonba B meTpax, ecnm
oTbpacbiBaemMas MM TeHb coctasnseT 3 m?
BapuaHTbl oTBETOB:
3 4 5 6 Henb3a onpeaenuts
2. BoiuMcneHue HepocTynHoro paccro- A B
aHua. Ha pucyHke oTmeueHbl u3me- 0m
peHHble pacctosHus CD, MD, AM, M 10 m
ZMCD = /MBA. Hait AB -
Z angurte B Me T
tpax. (Puc. 1). Puc. 1
BapuaHTh oTBEeTOB:
e e
270 130 100 300 Heno3sa onpepenuts
3. Bbiuucnute raybuHy konopua

(paccrosHue po Bopb B MeTpax)
No pasMepas, 3GAGHHBIM HA
pucyHke. (Puc. 2).

Haiitv BH
BapuanTts otBeTOB: Puc. 2
4,5 4 4,5 Henb3s onpepenuts
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Tect 13. Mpaktuueckue 3apaum Ha nopobue (20-25)

4. [an npamoyronbHeid nuct Bymaru pasmepamu 120 mm u
240 mm. Tpebyetcs onpeaennts nowaas (B KBAAPATHBIX CAHTH-
MeTpax) NoAo6HOro eMy NPAMOYTONbHUKA, NONYYEHHOTO C no-
MOLLBIO OQHOTO Pa3pe3a AAHHOTO NPAMOYTONIbHUKA.

BapuaHThl oTBETOB:
1 12 T s T g Ty
24 56 72 108 Heneas onpepennts
BAPUAHT 2

1.  [nmHa TeHu, oTBpackiBaemMon TPUALATUCAHTUMETPOBOMN NMHEN-
kow, paeHa 10 cm. HYemy pasHa BuicoTa cronba B MeTpax, eciu
oT6packIBaEMAs MM TeHb COCTABASET 2 M2
BapuaHTel oTeeTOB:

2 3 é 9 Henb3s onpegenute

2. BoiuncneHne HepocTtynHoro paccro- A B
AHMA. Ha pucyHke oTmeueHbl U3Me- 100 m
peHHble paccrosHua CD, MD, AM, M
ZMCD = /MBA. Haigute AB B mer- 20 m
pax. (Puc. 1). C 15mD

BapuaHTh oTeeTOB: Puc. 1
200 155 105 75 Henb3s onpenenutb
3. Buiuncnute rnybuny konoaua 0,25 m O

(paccrosHue go soap B meTpax)
O=10cm
OB=80cm

No pasmMepam, 3040HHBIM HA PK-
cyHke. (Puc. 2).

di Hawutu BH
BapuaHTel oteeToB: Puc. 2
2 12 16 10 Henb3s onpegenuts
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KOHTPOJ’IbeIe Hn3MepUTENbHbIE MAQTEPHUQASIBI NO TEOMETPMM. 8 xnacc

4.

Han npsamoyronsHbit nuct 6ymarn pasmepamm 100 Mm u
400 mm. TpebyeTca onpegenuts Nnowaas (8 KBOAPATHBIX CAHTH~
meTpax) nogobHOro emy MpPSIMOYroNbHMKQ, MOMY4EHHOro € No-
MOLLBIO OHOrO pa3pe3a AAHHOIO NPSMOYrOMbLHMKA.

BOpHOHTbI OTBEeTOB!:

1

7

15

25

50

100

Henb3a onpepenuts
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3HayeHMs CMHYCa, KOCUHYCA
M TOHreHCa HEKOTOPbLIX YrNOB

BAPUAHT 1
Yacte |

T. Hanpure sin 45°,
2, Hangure cos 30°.
3. Hawngure tg 60°.
4, Hawnaure sin o, ecnu cos o =0, 8.

BapuaHTtel oTBeTOB:

1 2 3 : G ‘ 5

0,8 0,2 0,6 0,64 0,36

5. Hanaure cunyc yrna A tpeyronsiuka ABC, ecnu £C = 90°, a
kocuHyc yrna B paeen 0, 4.

Yacto 1I
6.  Boiumcnure 4 sin 30° ctg 45° — 8 sin 60° tg 30°.

7.  Buumcamre 103 cos 60° ctg 60° =12 V2 sin 45° tg 45°.

BAPUAHT 2

Yacrts |

1. Hangure sin 60°.
Hargure cos 45°.

Hawnaure tg 30°.

ol A

Hangure sin o, ecnm cos oo = 0, 6.
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KoHTponbHbie HamepHTensHbie matepuanst no reometpun. 8 knacc

BapuanTbl oteetos:

T

2

3

07 TR

0,8

0,2

0,6

T0.64

0,36

48

Hamaure kocunyc yrna A tpeyronbHuka ABC, ecim LC=90°, a

cuHyc yrna B paeen 0,35.

Buiumcnmre 6 sin 60° cos 45° ++/3 tg 30°.

Barmcnure /12 cos 30°(cos 60° — ctg 45°).

Yactob 11




TpuroHomeTtpuueckme PpyHKLUN

OCTPOro yrsiia U COOTHOLLUEeHUNA

mexay HUMMU. 3HaYeHUs
TPUroHomerTpuueckux GyHKLUn

OCTPbLIX Yrnos
BAPUAHT 1
Yacrb |
1.  [Hax npamoyronbHbii TpeyronsHmk FDC, ~C = 90°, sin F = 0,64,
Hanamte cos D.
BapuaHnTsl oTBeTOB:
Yy o2 g b g B
0,64 0,36 0,5 1 Hens3a onpegenuts
2. B paeHobegpeHHom TpeyronbHuke ABC AB=BC =10, AC=5.
Hanaure cos ZA.
BapuanTsl oTBeTOB:
Gy 2 3. 4 5
0,25 0,5 0,75 1 Henk3s onpepennts
3. B npamoyronsHom Tpeyronsimke ABC yron C npamon, CH — Bbi-
cota, AB=15, cos Z/A=0,6. Hangure AH.
BapuanThl oteeTos:
A e s e ] 5
9 5,4 2,5 7,2 9,6
4. [unaronanu pomba pasHbl 3 M 4. HanamTe cuHyc yrno mexay

6onblen aMaAroHansio U CTOpoHoM pomba.

BGpHOHTbi OTBETOB:

i

2

3

0,2

0,6

0,8

Hene3s onpegpenure
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Kom’ponbnue HN3IMepUTeNnbHbIe MATEPUANDbI NO FTEOMETPHH, 8 knacc

5.  Buiuncnure: sin? 30° +sin? 40° +sin? 50°.
BapuaHTel oTeeTOB:
1 1,25 1,5 3 Henb3s onpepenuts
Yacrs 11

6. B npamoyronsHom tpeyronsiuke ABC yron C npamon, AC = 6,
megnana CO = 5. Hangure ctg ZACO.

7. Yepes sepwuny C tpeyronsHuka ABC nposegena npsmas CD,
napannencHas AB, npuyem A u D nexar no pasHbie CTOPOHLI OT
npsmou BC. DH — Bbicora B Tpeyronshmnke BCD. AC=8, BC =6,
AB =10. Hangure cos ZCDH.

8. Hanpure kocuHyc yrna npu sepwuHe pasHobeapeHHOro Tpe-
YroNbHMKQ, €CNM BLICOTA NpoBeaeHHas K Hokoeon cropoxe
MeHbLLIE 3TOM CTOPOHLI B 3 pasa.

9. [okaxure, 4TO CyMMa CMHYCOB OCTPbiX YFIOB NPAMOYrObHOIO
TPeyronsHMKQ He NPeBOCXOaUT V2.

BAPUAHT 2
Yacre |
1.  Oan npamoyronbHeint TpeyronsHmk FDC, /C = 90°, cos F = 0,4,
Hamaumre sin D.
BapuaHTs oteeros:
1 2 8 . 4 5
0,2 0,6 0,8 0,4 Hens3n onpepenute
2. B pasHobepnpeHHom TpeyronbHuke ABC AB=BC=12, AC=18.
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Hangure cos ZA.




Tect 15. Tpuronomerpuueckme $yHKUMM OCTPOro Yrnd...

BOpHOHTbI OTBETOB!:

1 2 3 4 5
0,25 0,5 0,75 1 Hu ogHom

3. B npsmoyronsHom tpeyronsHuke ABC yron C npamoin, CH — Bbi-

cota, AB =20, cos ZA=0,6. Haugure AH.

BapuaHTe oTBeTOB:

1 o2 3 4 5
9 5,4 2,5 7,2 9,6

4. [uaroHanu pomba paeHbi 2 2/3. Haitgure CUHYC Yrna mexgy

Bonbwen auaroHanslo M ctopoHor pomba.

BapwvaHTe oTBETOB:

1 -2 -3 4 1 5

0,1 0,3 0,5 0,7 Henbas onpepnenutb
5.  Boumcnure: sin? 40° + sin? 50° + sin? 60°.

BapuaHTsi oTBeTOB:

1 - 200 @ 4 -

1 1,25 1,5 1,75 Henb3s onpepenuts
Yacrs 11

6. B npamoyronsHom tpeyronsHuke ABC yron C npamon, BC = 24,
meguana CO = 13. Hangure tg ZACO.

7. epes BepumHy C tpeyronsiuka ABC nposeaerna npsmas CD,
napannensHas AB, npuuem A u D nexar no pasHblie CTOPOHLI OT
npsmon BC, DH — seicota B TpeyronsHuke BCD. AC= 8, BC =6,
AB = 10. Hanaure sin ZCDH.

8. Honpgure koTtaHreHc yrna npu BepwwuHe pasHobeppeHHOro
TPeyronbHMKQ, €CNu BLICOTA NpPOBefeHHas K BOKOBOM cTopoHe
MeHbLUEe 3TOW CTOPOHLI B 3 pasa.

9.  [okaxwure, 4TO CyMMQ KOCMHYCOB OCTPbIX YIMOB NPSMOYrONbHO-

ro TpeyronbHMKQ He NpesoCcxXoamT \/5
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I B ‘N MponopunoHanbHbie OTpe3KH

B Kpyre
BAPUAHT 1
Yactb |
1. B okpyxHocTn aBe xopabl nepecekaiotcs, obpasys yeTtbipe oT-
peska. Tpu u3 Hux umelot anuny 2, 3, 6. Hanpure pnuHy vetsep-
TOrO, eCnu OH ANUHHEE BCeX OCTANbHbIX.
Bapuantel oTBeTOB:
7,5 8 9 12 18
2. W3 Touku A, nexauien BHe Kpyra, npoBeAeHbl ABE €ro Cexy-
wme. lNepsas nepecekaeT okpyxHocTL Kpyra B Toukax B u C,
sTopas — a toukax D u E, npuuém AB = 2, BC = 4, AE = 12.
Hanpure AD, ecnu B nexxur mexay A u C; D mexay Au E.
BapuaHTe oTeeToB:
1 2 3 4 5
3. M3 Touku A, nexawen Ha pacctosHum 25 OT LEHTPA OKPYXHO-
¢t paamyca 15, nposeaeHa kacarensHas, Touka P — Touka ka-
canus. Hapure AP.
BapuaHTsl oTBeTOB:
10 20 30 40 50
4. B okpyxHoctn xopaa AB u guametp CD nepecekatotcs B Touke
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K, npuuem AB nepnengukynspro CD. Halpure AB, ecnv CK= 1,
aCD=10.




Tect 16. MNponopumoHansHbie oTpesku B Kpyre

S e R B T S R M

BOpMOHTbI oTBETOB:

5 7 11 6 9

Yactb |1

OkpyXHoCTb NpoxoamT Yepe3s BeplmHbl A U B npamoyronbHuka
ABCD, v nepecekaer ero ctoponbl BC u AD e Toukax K u M co-
oTeeTcTBeHHO. M3 Toukn C npoBeaeHa KacaTenbHas K OKPYXHO-
ctm CP. Hangure CP, ecnn AB = 6, BC =9, a paamyc okpyXHOCTH
paseH 5.

M3 toukm M Kk okpyxHocTM nposegeHst kacatensHas MC
u cekywas AB (1. B nexut mexay A u M). Hagure MB, ecnu
MC =22, AB=2,

Hokaxure, 4TO €cnNu B OKPYXXHOCTM ABE XOPAbl AENATCH TOYKOM
nepeceYeHns B OBHOM M TOM X€E OTHOLUEHWM, TO OHWU PABHbL.

BAPUAHT 2

Yacte |

B okpyxHoctn gge xopppl nepecekaiotcs, obpasys yeTbipe oT-
pe3ka. Tpu u3 Hux umeroT gauny 2, 3, 4. Haragure anmny yerteep-
TOro, €C/IM OH AfIMHHEEe BCEX OCTAMbHbIX.

BapuaHThl oTeeTos:

7,5 8 6 12 18

M3 Toukn A, nexaulen BHe Kpyra, NpoBeAeHbl ABE €ro CEKYLUME.
MNepeas nepecekaer okpyxHocTb kpyra B Toukax B u C, sTopas —
a Toukax D u E, npuuém AB = 3, BC= 6, AE = 18. Hanpgure DE,
ecnun B nexur mexay A u C; D mexay Au E.
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KoHTponbHbie ameputensHbie marepuansi no reomeTpmu. 8 knacc

BapuaHTel otBeTos:

1 2 3 4 5
16,5 20 10,2 14 15

3. M3 Touxmn A, nexawen Ha pacctosHum 17 OT LeHTpa oKpyXHo-
cTM papmnyca 8, npoeeseHa kacarensHas, Touka P — Touka kaca-
Hus. Hangure AP.

BapuaHTel oTseToB:
2 B 3 4 s
12 15 16 17 22,5

4., B okpyxHoctn xoppa AB u auametp CD nepecekatotcs B Touke
K, npuiem AB nepnenaukynspHo CD. Hargure AB, ecnn CK=1,
aCD=5,

BapuaHTel otBeTOB:
1 2 3 4 5
5 7 11 4 9
Yacre Ii

5. OkpyxHocCTb NpoxoauT Yepes BepiimHbl A U B npsamoyronbHuka
ABCD, u nepecekaer ero cropoHsl BCu AD 8 Toukax Pu Q coor-
BeTcrBeHHO. M3 Toukn C npoBeaeHa KacaTenbHAs K OKPY>XHOCTM
CM. Hanpure CM, ecnn AB=5, BC= 15, a paanyc okpyxHOCTH
paseH 6,5.

6. M3 toukm M Kk okpyxHocTH nposeaeHbl kacatensHas MC wu
cexywas AB (1. B nexur mexay A u M). Haripure MB, ecnu
MC=16, AB=5.

7. [Jokaxwure, 4TO €C/iM M3 TOMKM M BHE OKPYXHOCTM NpOBeAEHbI K
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Hei ase cexywme MBA u MCD, (B mexay M u A, C mexay M u
D), npuuem MB : BA=MC: CD, To MA=MD.



LA VA OKpy>XHOCTb U KacaTenbHas
K OKPY>XXHOCTH

BAPMAHT 1
Yacrb |
1.  [aHbl npamas v okpyxHocTts pagnyca 5. [lano paccrosuue d ot
LeHTPa OKPYXHOCTH Ao npamon. Onpeaennte B3aumHoe pacno-
noxeHue NPAMOM M OKPYXHOCTH:
A. OKpyXHOCTb U NPAMAs KACAIOTCA.
b. OkpyxHoCTb 1 Npamas nepecekaloTca B ABYX TOYKAX, MPM-
YeM NMPAMAas He MPOXOAMUT Yepes3 LeHTp.
B. Mpamas npoxoanT yepes LEHTP OKPYXHOCTH.
I. MNpsmas 1 OKPYyXXHOCTb HE UMEIOT OBLUMX TOYEK.
d=10 _d=5" o d=0 | d=4
2. W3 toukn A npoeepeHsl aBe KacarenbHble K OKPYXHOCTH, MpK-
yem B 1 C — Touku kacanmns, O — ueHTp okpyxHocti. Hanpure
yron BAC, ecnu yron BOC paeen 115°.
BapuaHTbl oTBETOR:
115° 90° 55° 65° 75°
3. M3 1ouku A Kk okpyxHocTu ¢ ueHTpom O nposepeHb! kacarenb-
Hole AB u AC, B u C — toukun kacanmsa. Okasanocs, yto A n O
cummeTpmuHbl oTHocuTensHo BC. Hanpure /BAC.
BapuaHTbl oTBETOB!
1| 2 | 3 a7 5
60° 90° 120° 150° Henb3s onpeaenuts
4. Xoppa AB okpyxHOCTHM yaaneHa oT LEHTPA OKPYXHOCTH HA N}

Hait AB, ecnu pameTp okpyxHocT paeeH 12.
BapuaHTe oTBeTOB:

£l

2

3

a |

.5

10

11

12

13

Hene3a onpepenurs
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KOHTpOanbIe uMepuTesnibHble MatTepuanbl NO reomeTpun. 8 xnacc

Yacte |11

M3 toukn A k okpyxHoctu ¢ ueHtpom O nposeaeHbl kacatesnb-
Hute AB u AC, B u C — touku kacanmus; ZAOB = 8 ZOAC. Hawu-
pmte /BOC.

Papuycut ey x okpyXHOCTeH pasHbl 5 1 7, a paccroaHue mexay
ux ueHTpamu pasHo 2. Kak pacnonoxeHsl 3T OKpyXHOCTHE

O — ueHTtp okpyxHocTH, A — Touka eHe eé. AO = 10, paamyc
okpyxHoctM paseH 6, a yron BAO paeen 30°. Kak pacnonoxe-
Ha npsamas AB 0THOCHMTENbHO OKPYXHOCTHUE

JaH NpsSMOYronbHLIA TPEeYronbHUK € KaTeTOM 5 1 rMNoTeHy30M
13. Hangure makcMmansHelM BO3MOXHbBIM PAAMYC OKPYXHOCTH
C LEHTPOM B BEPLUMHE NPSMOFO YINad, MMeloLen obLume TOUKHM C
rMNOTEHY30M TPEYronbHMKA

BAPUAHT 2

Yacte |

DaHel npamas M okpyXHocTs paauyca 7. [laHo paccrostue d ot
LLeHTPa OKpYXHOCTH Ao npamon. Onpepennte B3aMmHoe pacno-
NOXeHWe NPAMOM M OKPYXHOCTK:

A. OkpyxHOCTb M NpAMAs KacCaloTCA.

B. OkpyxHocTe M npsamas nepecekaroTcs B ABYX TOYKAX, NpH-
YyeM NPAMas He NPOXOAUT YepPEes LEHTP.

MNpsmas npoxoauT Yepes LEHTP OKPYXHOCTH.,

Mpamas 1 OKpyXHOCTb He MMEIOT OBLIMX ToueK.

ol w

=7 d=75 |  d=0 d=6
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M3 Touku A nposepeHsl ase KacatenbHbie K OKpYXHOCTH, B
n C — Toukun kacaumusa, O — ueHTp okpyxHocTu. Hanaure yron
BAC, ecnu yron BOC pasen 15°.



Tect 17. OkpyXHOCTb 4 KACATENbHAA K OKPYXHOCTH

BOpHOHTbI OTBETOB!

1 .2 3 4 5

15° 90° 155° 165° 75°

U3 toukm A x okpyxHoctu ¢ ueHtpom O npoeefieHbl kacaTesib-
Hote AB u AC, B u C — toukm kacaHusa. Oxasanocs, yto B u C
cummeTpuuHbl otHocutensHo AO. Hangure ZBAC.

BapuaHTsl oTBeTOB:

1 2 1. -3 4 5

60° 90°

120° 150° Henb3s onpepenutsb

4.

Xopaa AB okpyXxHOCTH yaaneHd OT LEeHTPA OKPYXHOCTH Ha J21.
Hantu AB, ecnu guametp okpyxHoctu paseH 10
BapuaHTh oTBETOB:

Henb3s onpegenuts

3 4 5 6

Yacts 11

M3 Touku A x okpyxHoct ¢ ueHtpom O nposepeHbl kacarTens-
Hote ABu AC. ZAOB = 8 ZOAC. Haiaure ZBAC.

Papuycu geyx oxpyxHocten pasHbl 5 u 8, a paccrosHue mex-
Ay ux ueHTpamu pasHo 1. Kak pacnonoxeHbl okpyXHOCTH?E

O — ueHTp okpyxHoctH, A — Touka BHe eé. AO = 10, paauyc
oKpyxXHocTn paeeH 6, a yron BAO pasen 45°. Kak pacnonoxe-
Ha npsamas AB oTHOCUTENBHO OKPYXHOCTH?E

HaH npsmoyronbHbii TpeyrosbHUK ¢ katetom 12 1 runoteHy3omn
20. Hangute MOKCUMAnbHBIM POANYC OKPYXHOCTH C LLEHTPOM B
BePLUMHE NPSAMOrO YrNna, MMEIOLLEH OBLIMe TOUKM C rTMNOTEHY 301.
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ueHTpﬂ.l'leble U BNUCAQHHbIC YIJibl

BAPUAHT 1
Yacte |
1. Xopaa penut OKPYXHOCTb HA 2 AyrH, FPAAYCHbIE MEPbI KOTOPbIX
oTHocaTcs kak 1 : 3. HaMaute BnMcaHHbIK yron, onMpalowwmincs
HO MEHBWYIO M3 3TUX Ayr.
30° 45° 60° 75° 90°
2, [ana okpyxHocts. LleHtpanshbi yron AOB paeen 110°. Hai-
aute snucaHHbii yron BCA, ecnu otpeskn AB u OC nepeceka-
loTcs.
BapuaHnTel oteeToB:
R 2 . 3 4 5
55° 90° 110° 125° 70°
3.  OkpyXHoCTb NPOXOAUT Yepe3 BeplmHy npamoro yrna C u nepe-
cekaeT ero ctopoHsl B Toukax A u B. Hanpure papguyc okpyx-
HocTH, ecnn AC= 4, BC=3.
BapuaHTbl otBeTOB:
T 2 - mR 5
2 2,5 3 3,5 Henb3s onpepenntb
4., Xopabt AB u CD okpyxHocTH nepecekaioTcs B Touke K, npu-

yem AB = 8, CK = 3, DK = 4. Hantu AK, ecnm nasectHo, 4T0
AK > BK.

BapuaHTbl oteeTos:

T S g 4 5

3 4 5 6 Henb3s onpegennts
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Tect 18. LieHTpansHble M BNMCAHHBIE yrAbl

Yacrts |1

Xopna AB okpyxHoctu ¢ uentpom O nepneHankynspHa ee pa-
anycy OC v penut ero Ha otpe3ku OK = 1,5 u CK = 1. Halgure
AnvHy xopgabl AB.

Havaure 6onbwmin m3 yrnoe, o6pa30BaHHBIX KACATENBHOM K
OKPYXHOCTH B TouKe A u xopaon AB, pasHomn paanycy okpyx-
HOCTH.

Touka A nexuT BHe KPYra, OFPOHWMYEHHOrO OKPYXHOCTBIO (.
Yron ¢ BepwnMHOM A BbICEKOET HO OKPYXHOCTM M AYrH rpagyc-
Hom mepbl 40° 1 88°. HanauTe Bennumny yrna A.

Xopapl AB u CD okpyxHocTH nepecekatotcs ¢ Touke K. Hanaure
yron AKD, ecnu cymma rpapychbix mep ayr AD n BC pasHa cym-
me rpapycHeix mep ayr DB u AC.

BAPMUAHT 2

Yacrs |

Xopaa AennT oKpyXHOCTb HQ 2 AYTM, FPOARYCHBIE MEPbI KOTOPBIX
oTHocatcs kak 1 : 5. Hanpute BnmcanHbiM yron, onMparowwmmcs
HQ MEHBLUYIO U3 3TUX Ayr.

3

2

3

4

5

30°

45°

60°

75°

90°

HaHa okpyxHocts. LlentpansHbiii yron AOB pasex 140°, Haw-
pmte enmcanHbii yron BCA, ecnu otpezku AB n OC He nepece-

KQIOTCS.

BapmaHTet oteeToB:

3

2

'3

55°

90°

110°

125°

70°
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KOHTpOanble U3IMEPUTENbHBbIE MATEPUANDBI NO FTEOMETPHM. 8 knacc

3.

OkpyXHOCTb NpoxoaunT Yepes BepwmnHy npsmoro yraa C u nepe-
cekaeT ero ctopoHbt B Toukax A u B. Hangure paauyc okpyx-
HoctH, ecnn AC= 6, BC=8.

BapuaHtel oteeros:

4

Henb3s onpepenuts

5 6 8

Xopabl AB u CD okpyxHocTth nepecekaiotcs B Touke K, npuuem
AB =13, CK = 3, DK = 4. Hantu AK, ecnu nasectHo, yto AK <
< BK.

BapmarTel oteeros:

1 2 sy a8

1 2 3 4

Henb3s onpepenuts
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Yacrts 11

Xopaa AB okpyxHoctn ¢ ueHTpom O nepneHauKynspHa ee pa-
amycy OC u penut ero Ha otpesku OK=7,5 u CK = 1. Hangure
AnuHY xopabt AB.

Havaute rpapycHyto mepy 6onblien U3 pyr, 3aKOHEHHBIX MEX-
Ay KacaTtenbHOM K OKPYXHOCTH B Touke A u xopaon AB, pasHomn
paanycy OKpY>XHOCTH.

Touka A nexuT BHe Kpyra, OrpaHWMYEHHOro OKPYXHOCTbIO (.
Yron ¢ BeplwimnHOM A BbICEKAET HA OKPYXHOCTM M Ayru rpagyc-
Hou mepbl 20° 1 82°. Hanagure BennunHy yrna A.

Xopabn AB u CD okpyxHoct nepecekatotcs ¢ Touke K. Hanpu-
te yron AKD, ecnu cymma rpaaycHeix mep ayr AD u BC epsoe
6onblue cymmbl rpagycHeix mep ayr DB u AC.



3ameyarenbHble TOUKU TPEYroJsibHUKA.
BrnucaHHas M onMcaHHAs OKPYXXHOCTH
TPeyronbHUKaA

BAPUAHT 1

Yacts |
1.  Onpepenurte nonoxeHne LEHTPA ONMCAHHOM OKPYXHOCTH, €CNU
HaMboNbUWMM Yron TpeyronbHMKa paseH:
A.75°B.90°B. 100°T, 58°
1.Newur | 2. Newwur |3.Memurnal , .
“evopone | 4 Hene

~BMe | mwyrpm | cropowe |
Tpeyrons- | Tpeyronk- | Tpeyronn- |
_HMKQ | MMKG | HAKO

2.  Mepmnanbl AD u CE tpeyronsumka ABC nepecekaiotcs B Touke
M. Hangure AD + CE, ecim AM + CM = 8.
BapuanTsl oTBETOB:

v b o2 3 ) el b 8
8 9 10 11 12

3. LeHTp BAMCAHHOM B TPEYTrONIbHUK OKPYXHOCTM HOXOAMTCS B TOM-

Ke nepeceyeHus ero (siibepute sBepHoe yTeepxaeHue):
BapuaHTet oTBeTOB:

oS B

o e s e b gL g
CepepauHHbIX Henbsa
BLICOT BuccekTpuc MeauaH
nepneHaMKynsapoB onpeaenuTs

4. LleHTp onMcaHHOM OKONO TPEYroNbHUKA OKPYXHOCTH (BbiBepuTte
BEpPHOE YTBEPXAEHME):
BapuaHTbl oTBETOB:
o 1y TRl
PaeHoyna- | flexur Ha | PasHoyga- | Oenut meanansl | JSlexur Ha nepe-

JIEH OT €ero | ero cpen- | neH ot ero | B OTHOWEHUM 2:1 CeYeHMU BbICOT
CTOPOH Her NMHUU BePLWHH CYHUTASA OT BEPLUIUHBI| TPEeYroabHMKQ
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KoHTponbHble MaMepuTensHLIe MaTepuansl no reomeTpuu. 8 knacc

Yacrs 11

5. Karetot CB u CA npsmoyronsHoro TpeyronsHuka ABC pasHel 9 1
12 cooteetcteeHHo. M — Touka nepeceuenns meamaH. Haligure
anmny otpeska CM.

6. Hanpute pagnyc oKpyXHOCTH, ONMCAHHOM OKONO TPEYrONbHUKA
ABC, cropoHsl kotoporo pasusl 10, 101 12,

7. Hanpure otpesku, Ha KOTOpbie rMNOTEHY3a NPSMOYrONbHOrO
TpeyronbHMKA ¢ kateTamu 5 u 12 penutcs TOYKOM KACAHUS BNK-
CAQHHOM OKPYXHOCTH.

8. Hampute paccrosHue ot ToukM nepeceyenms BbicoT pasHobe-
APEHHOrO TPEYronbHWKA A0 ero OCHOBAHMS, €CIM OAMH M3 Yrnos
TpeyroneHuka paseH 120°, a 6okoeas cTtopoHa paeHa 1.

BAPUAHT 2
Yacrs |

1. Onpepenute Nonoxenne TOYKM NepecedveHns NPSAMbiX, COAep-
XALUMX BbICOTbI TPEYrONbHMKA, ecnu Haubonbwmi ero yron:
A.80°b.90°B. 100°T. 55°

2. Nexant : 5.Taxoro
1. Nexxur 3.Nlexxurna | 4. Hego~ | :
BHYTPM , TpeyronsHn-
BHE Tpe- CTOpOHE TRe- | CTATONMO v
ronsuuka| PoY ONb” onbHuKa | pamMbix | o 02 syme-
4 HMKO yr D crayer
2. Mepnanbt AD n CE tpeyronshmnka ABC nepecekatotcs B Touke

M. Hanpure AD + CE, ecnu MD + EM = 5,

BapuaHTbl oTBeTOB:

1 2 3 = 4 5

11 12 13 14 15
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Tect 19. 3ameuarensHbie Touku A. BAMCAHHAs 1 oNMCAHHAs OKPYXHOCTH A,

3. LleHTp on1caHHOM OKONO TPEYroNnbHWUKA OKPYXHOCTH HaOXOAMUTCSA
B TO4Ke nepeceyeHus ero (sbibepute BepHoe yTBepxkaeHue):
BapuaHTsl oTBeTOB:!

CepeamHHbix Henbas
BbICOT 6uccekTpmrc MeamMaH
NepReHAUKyNSIPOoB onpeaenuTs
4., LeHTp BNMCAHHOM B TpeyronsHMK OKpYXHocTv (Boibepute Bep-
Hoe yTBepXaeHue):
BapuaHTse oTBeTOB:
Oenur
Nexwur Ha
Jlexut Ha MeanaHbl B
PasHoyaanen PasHoyaanen nepeceyeHuu
ero cpea- OTHOLIEHMM
OT €ro CTopoH | . OT €ro BepLIMH ABYX BbICOT
HEeH NUHUM 2:1 cumras ot
TPeYronbHUKa
BEPLUMHDI
Yacrte |1

Karetst CB u CA npamoyronbHoro tpeyronsinka ABC pasHbl 18
u 24 cootseTcTBeHHO. M — TOUKQ NepeceyeHmns meanan. Hangu-
Te AnuHy otpeska CM.

HaramTe paanyc okpyXHOCTH, ONMCAHHOM OKOJIO TPEYTONbHMKA
ABC, ctopoHbl koToporo paeHbl 5, 5 u 8.

Hanpure otpesku, Ha KOTOPbIE MEHbLIAS CTOPOHA NPSMOYTrONb-
HOTro TPeYronbHUKa ¢ karetamu 9 u 12 aenutca ToHKOW KacaHms
BMMCAHHOM OKPYXHOCTH.

Halaute paccrosHue oT TOUKM NepeceyeHns CepeAvHHbIX nep-
neHAnKynspos pasHob6eapeHHOro TpeyronbHMKa Ao ero 6oko-
BOM CTOPOHLI, €CNU OAUH 13 YrnoB TpeyronbHuka pasex 120°, a
OCHOBaHMe paBHO 4.
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BnucaHHbie U ONUCAHHbIE
YeTbIPEeXyronbHUKH

BAPUAHT 1

Yacre |
1.  Mermuipexyronsuuk ABCD snucan B okpyxHocte. Onpepenure
BO3MOXHbIM BMA YeTbipexyronbHuka ABCD.
BapuaHTbl otBeTOB:
Pom6 ¢ Mapanneno- | PaskHo-
Mpsamoyrone- YHetbipexyronbHuk
octpbimM | Tpaneuus rpamm c yrnom | bokas Tpa- ¢ yrnom 210°
yrnom 80° 110° neuwms
2.

CpeaHas nMHUS Tpaneumm, ONMCAHHOM OKOJI0 OKPYXHOCTH paB-
Ha 5. bokoeas ctopoHa pasHa 6. Haipute sTopyio 6okosyio

CTOPOHY.
BapuanTel oteeTos:
1 2 L@ 4 -5
3 4 5 6 7
3. Bbibepurte BepHOe yTBEpXAEHHE:
BapuaHTel oteeToB:
Bce yrnbi
Bce ctoponbl ye-| bBuccektpuce weTBIDEX Ouaronanu
THIPEXYTONbHU- | YeTbIPeXyrofb- P yeTbipex-
- .| yroneHmka, Her
KQ, B KOTOPLIM | HMKQ, B KOTOPbINA - YrofsH1KaQ,
B KOTOPbIM BEpPHLIX
MOXHO BMMCATL | MOXHO BNMCATD BMMCAHHOTO B
MOXHO BNK- yTBEpX-
OKPYXHOCTb, OKPYXHOCTB, OKPYXHOCTb, .
QBHbI MEXAY | NepecexkaloTcs B caTk oKpyx- PaBHLI MEXAY ASHAM
P - - HOCTb, PABHbI -
cobow OfHOM TOUKe - cobo
mexay cobon
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Tect 20. BAmMcaHHbie M ONMCaHHbIE YETBIPEXYrONBHUKK

4. Buibepute BepHoe yTeepXaeHue:
BapuaHTsl oTBeTOB:
1 2 3 4 8 5
- . Jo6on
TMobon B nioboi | Mpamoyrons- .
pomb B rynoyronbHbii
napanneno- |npsmoyrons-| Hylo Tpane-
MOXHO TPeyronbHWK
TPAMM MOXHO HHUK MOXHO UMIO HeNb3x
BAXCATb Henb3g sNMCaThb
BAMCATHL 8 BAMXCATL snnucaTe B
B OKpPYX- OKPYXHOCTb
OKPYXHOCTb | OKPY>XHOCTb | OKPYXHOCTb
HOCTb
Yacrs 11

B tpeyronshiuk ABC BnucaHa oKpyXHOCTb, M K HEH NPOBEAEHA
KacaTtensHas, nepecekatowas ctopoHy AB e Touke K, a ctopoHy
BC e touke M. U3sectHo, 4To AK=3, KM =2, MC = 4. Hangure
nepumeTp yetoipexyronsHuka AKMC.

Hangure nepumeTp NpsmoyrosnbHMKQ, BNMCAHHOTO B OKPYX-
HocTb, papnyca 13, ecnan ogHa u3 ero ctopoH paeHa 10.

OxpyxHocTb, npoxoasuias yepes sepwmHbl B u C TpeyronsHuka
ABC, nepecekaer ctopoHy BA e Touke P, a cropoHy CA B Touke
Q. UseectHo, uTo LAPO = 40°, LABC =75°. Hagure yron A.

B rpaneuuio ABCD (BC| | AD) moxHo Bnucats okpyxHocTb. Tou-
ka M nexur Ha ctopoHe AB, a N nexur na ctopone CD. Mox-
HO NK BNUCATb OKPYXHOCTL B YeTbipexyronshk AMND? Orser
obocHyHTe.

BAPUAHT 2

Yacte |

YetuipexyroneHnk ABCD onncaH okono okpyxHoctu. Onpege-
nMTE BO3MOXHBIM BMA YeTbipexyronsHuka ABCD.
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KoHTponbHble M3mepuTenbHble MaTepransl No reomeTpuu. B knacc

BapwaHTel oTBEeTOB:

1 2 3 e A 5
MNapanne- | lNpsmoyrons-
Pomb ¢ P pamoy Tpaneums, cymma
NOTPAMM C HUK ANKHA Y Hw opuH 3
OCTpPbIM OCHOBAHWM
coceaHUMM KOTOpOro - BAPMAHTOB He
yrnom KOTOPOMW PABHA
X cTopoHamM | BTpoe Bonbue . NOAXOAUT
60 6okoBOM cTOpOHE
2cmmudcm LWMPUHDI

2. CpepHas nMHMA TPANEUMM, ONMCOHHOM OKOMO OKPYXHOCTH PaB-
Ha 7. bokoeas cropoHa pasHa 5. Hanagure sBTopyo 6okosyto

CTOPOHY.

BapuaHTsl oTeeTOB:

1 L2 3 4 5
10 9 8 7 6

3. Buibepure BepHoe yTBepxaeHme:
BapuaHTsl oTBETOB:

1 2 . 3 4 5
CepeaunHHbie
Bce cropoHs P Bce yrnbi ye-
nepneHAMKynspsi
YeTLIpexXyrons- Thipexyrons- | HuaroHanu
YeTLIpexyrons-
HUKQ, OKOMO HUKQ, OKONO |4eThipexyronb-| Her
HWKQ, OKONo
KOTOpOro KOTOPOro | HMKQA, ONMCAH- | BEPHBIX
KOTOPOro MOXHO
MOXHO OnK- MOXHO ONM- | HOro OKONO |yTBEpX-
ONUCATb OKPYX- .
caTth OKPYX- CaTb OKPYX- | OKPYXHOCTH, | BEHWH
HOCTb, Nepece-
HOCTb, PABHbI . | HocTb, paBHbI PQOBHbI
. | kawoTca B ogHOM .
mexay cobom mexpay cobon
TOuKe

4. Buibepute BepHOe yTBEpPXAEHHE:

BapuanTel oteToB:

1 2 3. . 4 5
TNio6on Cywecrsyer B npamo- Okono Ockono Ty-
napanneno- )(; 6 s yo YronbHyo noboro NOYronbHOro
M KO-
rPAMM MOXHO P o Tpaneumio | NpaMoyronb- | Tpeyrons-
TOPbIM HENb31
OnMUCcaTh OKo- Lot Henb3s BNM- | HMKA MOXHO | HMKQA Henb3s
BN b
no OKpYX- €aTb OKPYX- onucaTs onucartb
OKPYXHOCTb
HOCTH HOCTb OKPYXHOCTb | OKPYXHOCTb
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Tect 20. BnucaHHbie u onucaHHbie YeTbipexXyronbHUKM

Yacrs 11

B tpeyronbHmuk ABC sBnmucaHQ OKPYXHOCTb, M K HEM NpoBefeHa
KacaTensHas, nepecekatow,as cropoHy AB 8 Touke K, a cTopony
BC e Touke M. UNasectHo, uto AK =4, KM =3, MC =5, Hangure
nepumeTp yetsipexyronsHika AKMC.

Halgute nepumetp npsaMoOyronbHMKA, BMMCAHHOTO B OKPYX-
HOCTb, pagmnyca 5, ecnu oaHa M3 ero CTOPOH pasHa 6.

OkpyxHocTb, npoxoaswas yepe3 sepwmHbl B u C TpeyronsHuka
ABC, nepecekaer cropoHy BA 8 Touke P, a ctopoHy CA B Touke
Q. UasectHo, uto LAPQ =72°, ZABC = 63°. Hangure yron A.

B Tpaneusmio ABCD (BC| | AD) MoxHO BnmMcaTb oKpyxHOCTb. Tou-
ka M nexurt Ha ctopoHe AB, a N nexur Ha ctopoHe CD, npuuem

MN || AD. MoxHO n1 BNMCATbL OKPYXKHOCTb B YETBIPEXYTONBHUK
AMND? Orset ob6ocHyire.
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Bexkropbi

BAPMUAHT 1

Yacts |

1. Ha nnockoctu otMeveHbl Tpu ToUKM: A, BwuC. Bb|6epme Bep-
HOE PaBEHCTBO: C a) AB + BC —AC =0; 6) AB + CB - BC =0;
8) AC + CA - BC =CB;r) BA +AC +CA = -BA.
BapuaHuTsl oTBeTOB:
A 2 3 | 4 5
a 6 ] r Het BepHbix paeeHcTs
2. Ckonbko nap pasHbix BEKTOPOB M306paxe- L N
HO Ha pucyHke? (Puc. 1). by J ]
- i |
a \% \
e
/ e i
11
l
Puc. 1
BapuaHTel otBeToB:
1 | 2 3 | a 5
1 2 3 4 HeT pasHeix BekTopOB
3. Tpu POBHOCTOPOHHUX TPEYTONLHMKA CO- B A
eamHmnu 8 Tpaneumio.(Puc. 2). Buipasure B AN
yepes BekTopbl a M b sektop AB. B\ ¢
Puc. 2
BapuanTbl oTBETOB:!
Sy 2 3 4 5
a+b a-b b-a -a-b Henb3s ewipasnto
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Tecr 21. Bekrops

HaH tpeyronbink OAB, OA = a, OB = b. Beipasure yepes sex-
Topbl a u b sBektop OM, ecnu Touka M penut otpesok AB B ort-
HoweHun AM : MB=1:2.

BapuaHTh oteeToB:

2a+b a+2b 2a+b a+2b H
2 2 3 3 €Nb31 BbIPU3HTb
5. Ha pucyrke nsobpaxena cetka, B
06pa3oBanHHas napannenbHbiMMU A
npsambiMu. Bce obpazosaswmecs
NAPAnIenorpaMmsl PABHbBI MEXAY
cobon. (Puc. 3). Bb|p03m'e BeK-
Top AB, yepe3 sektopbi a 1 b. Puc. 3
6. Bektopuia I b e KON/IMHEAPHbI. CywectsytoT n1 Takme Ymcna
X1y, 4to a + xb n ya — b konnauHeapHu? Ecnu cywecrayior,
TO YKQXMTE UX 3HAYEHMS, eCNIU He CYLUEeCTBYIOT, TO AOKAXMHTe
To.
7. Bextopbl a M b He KONAMHEQPHBI M ANS HEKOTOPBIX YUCEN X U y
BepHo paseHcTso (2x + y)a — 3yb = 4xa + (x — 4y + 1)b. Han-
AMTE 3TU X U Y.
Yacrte 1
8. Brpeyronsiuke ABC Ha cropone BC otmeuena Touka M Tak, uto
BM : MC=2:1 unHa oTpeske AM — ero cepeauna O. [lokaxm-
Te, H'roB_d =l§E+lﬂ
3 2
9. B napannenorpamme ABCD Ha ero ctTopoHax OTMeYeHbl TOYKU —

cepegmia L otpeska AB u touka K Ha AD tak, yto AK : KD =
=3:11. OTpeSOK KL nepecekaet guaronans AC B Touke O.
Buipasure sektop AO yepe3s BeKTOpbI AB wAD.
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KoHTpontHeie M3mepuTensHble MaTepuansi No reomeTpum. 8 knacc

BAPUAHT 2
Yacrb |
1. Ha nnockoctu otmeueHsl TPM TouKM: A, BucC Bb|6epme Bep-
HOe PaBeHCTBO: o) BA - BC + AC =0; 6) BA +CB +BC =0;
8) AC+CA - CB =CB;r)BA +AC - CA=BA.
BapuaHTtbl otBeToB:
1 2 3 4 5
a 6 B r HeT BepHbIX paBeHcTB
2, Ckonbko Nap paBHbIX BEKTOPOB M30Bpaxe- bL+T
HO Ha pucyHke? (Puc. 1). =g
/ A" 4
T
\| e
i
Puc. 1
BapuaHTel otReTOB:
1 2 3 4 5
4 3 6 Her pasHbix BekTopos
3. Tpu PABHOCTOPOHHWUX TPEYrofbHMKA CO-
EAMHWAKM B Tpaneumio {Puc. 2) Boipasure Iy S
yepes sekTopbi a M b sextop AB. X ;
Puc. 2
BapuanTsl oteeTos:
1 2 3 4 5
a+b a-b b-a -a-b Henb3s BbipasuTb
4. [awx tpeyronsHnk OAB, OA=a, OB =b. Boipaaute yepes Bek-
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Tect 21. BekToph

BapuaHTel oteTOB:

1 2 I 3 e 8
a+4b 4a+b a+4b 4a+b H
3 3 5 5 €N1b34 BbipA3NTDL
5. Ha pucyHke nsobpaxena cetka,
06pa30BaHHAA  NAPONNEnbHbIMKM
npameimu. Bce obpasosaswmecs
NOpannenorpammbl PABHbl MEXAY
cobon. (Puc. 3). Bblpcame BeK-
Top AB, uepes sekTopsi a 1 b.
Puc. 3
6. BexTopsi a u b He konnnHeapHsl. CyWecTsyioT M TaKMe YMCAa X
My, uto a — (x + 1)b u ya + xb konnuneapHm? Ecnun cywecrsy-
IOT, TO YKOXMTE MX 3HAYEHMS, ECIH HE CYLLECTBYIOT, TO AOKAXMTE
aTo.
7. Bektopsi a u b He KONAMHEAPHBI M AR HEKOTOPBIX YMCEN X M Y
BepHO paseHcTBo (2x — by)a — 3xb = —-4ya + (x — y + 9)b. Hai-
AUTE 3TU X MU Y.
Yacrtp 11
8. BrpeyronsHuke ABC Ha ctopore BC otmedeHa Touka M Tak, uto
BM: MC=3:1unaortpeske AM — ero cepeaura O. Jokaxu-
T€, UTO b?=lZ§+§R
2 8
9. B napannenorpamme ABCD Ha ero cTOpoHAOX OTMEYEHbI TOYKH —

cepepmHa L otpeska AB v Touka K Ha AD Tak, yto AK : KD =
=4:15. O-rpesox KL nepecekaet guaronans AC s Touke O. Boi-
pasurte sektop AO uepe3 sektopsl AB 1 AD .
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CxanspHoe npoussepeHue
BeKTOpoB (6e3 koopauHar)

BAPUAHT 1

Yacts |

1.  Haligute ckanapHoe npoussepeHue sextopos a u b, ecnu |a| =

=1, |b| =4, Z(a, b) = 120°.

BOpHOHTbI OTBEeTOB!:

1

2

3

q

5

1

2

-1

_2

0

2.  Ha pucyHke a u b HanpasneHsi no cTopoHam paBHOCTOPOHHero

TDEYronbHUKa, ctopoHa kotoporo paeHa 10. Hagure o - b.

BapuaHTb oteeros:

1

2

3

q

5

-100

=50

50

100

Henb3s BeipasnTs

3. [pu HEKOTOPOM NONOXMUTENLHOM 3HAYEHUM X BEKTOPbI Xa — 2b

u xa + 2b nepnenaukynsphl. Haligure x, ecnu |a| = |b| = 1.
Bapuantsl oteeTos:

1 2 3 4 ]

2 1 0,5 0,25 0,75

4, B rtpeyronsiuke ABC AB =BC = 3, AC = 4. Hangure ckanspHoe

npou3seaeHne E : A_E.
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Tect 22. CkanspHoe npowssegenmne ekTopos (6es koopavHar)

BapuahnTel oteeTOB:

1 2 3 4 5
2 4 6 8 10
Yacrts I
5. B Ttpeyronshuke ABC, AB = 20, BC = 21, CA = 13, Touka
M — ocHosaHue Bbicotei AM. Buiumcnmte BA - BC + BC - AM +
+AM - AC.
6.  Haiaure yron mexay sexropamu 2a - b ua - 3b, ecnu BekTopel
a u b nepnenaukynsprei u |a| = |b| =
BAPUAHT 2
Yacrts |
1. Hamaute ckanspHoe npou3eeaeHMe BeKTOpOB a u b, ecnu
lal =+/3,|b| = 4, 2{a, b) = 150°.
BapuaHTe oTeeTOB:
1 2 3 4 5
3 6 -3 -6 0
2.  Ha pucyHke a 1 b HanpaBneHsl MO CTOPOHAM p0M6c C OCTpPbIM

yrnom 60°, cropowa koToporo pasHa 6. Haitgure a - b.

BapuaHTel oTBeTOB:

oy

1

2

=36

-18

36
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KOHTpOanbIe U3MEPDUTENbHBIE MATEPUANLI NO TEOMETPUM. 8 xnacc

3. [lpuHeKOTOPOM OTPHLATENLHOM 3HAYEHUM X BEKTOPbLI Xa — 6b 1

xa + 6b nepnenaukynsipel. Haitgure x, ecnu |a| = |b|=2
BapuaHTsl oTBETOB:
Y T e 3 3 5
-6 -4 -1 _1 _1
6 4

4. B tpeyronbHuke ABC AB=BC =10, AC=12. Hongure ckanap-
Hoe npousseaetme AC - AC.

BapwaHTei oTBeToB:
oy e g 4 5
12 45 64 72 100
Yacrs 11

3. B rpeyronbHnke ABC, AB = 4, BC = 3J15, CA = 61, Touka
M — ocHosanue BbicoTsl AM. Beruncnure BA - BC + BC - AM +
+AM - AC.

6. Hounme yron mexay sextopamu 2a + b u —3a + b, ecnu sexro-
pot @ u b nepnenaukynsphbi v |a| = |b] = 1.

74




3A0AYU K UITOFOBOMY TECTY NO FrEOMETPUH
3A KYPC 8 KNACCA (120—135)

BAPUAHT 1

Yacts |

1.  buccexrpuca octporo yrna A napannenorpamma ABCD nepece-
kaet cropony BC 8 Touke M, kotopas genut BC Ha gea otpeska
8 cM 1 12 cm. MMpamas AM nepecekaeT NpoponXeHNe CTOPOHDI
CD e Touke F. Havigure pnmny otpeska DF.

Ba PHY1QAHTbl OTBETOB:

1 2 3 4 5
24 16 20 40 Henb3a onpeaenuts

2.  Yron mexay sbicotammn pomba ABCD, onyuieHHbIMM 13 BEPLUMHDI
B, pasen 123°. Haipure octpbin yron pomba.

BapuaHTbl oTBeTOB:
1 2 3 4 5

83° 27° 57° 23° Hens3s onpeaenuts

3. [Mpamas, napannensHas ctopore AB tpeyronsimka ABC, nepe-
cekaet ero ctopoHbl BC u AC 8 Toukax K u L cootBeTcTBEHHO.
HssectHo, BK =4, KL=8, AB=12. Hanaure BC.

Ba PHAHTbI OTBETOB:

5 2 3 4 5

12 8 24 16 Henb3s onpenenurs

4. Mepumetrp pomba ABCD pasen 40, nepumeTp TpeyronbH1ka
ABD paeen 32. Hampgure nepumetp tpeyronsHmuka ABC.

75




KoHTponbHbie M3MEPHTENBHBIE MATEPMANLI NO reoMeTpHM. 8 knacc

BCIpMCIHTbI OTBETOB:

26 28 32 36 Henbag onpeaennts
5. B pasHobokoi Tpaneummn Bonbee ocHoBaHue pasHo 25, 6oko-
gas ctopoHa 15 v guaronans nepneHaukynapHa 6okosow cro-
poHe. Hanaute meHbluee OCHOBAHKME Tpaneumm.
BapuaHTel oteTOB:
1 2 3 1 4 5
11 7 15 11 Henb3sa onpegenure
6. B tpeyronstnke ABC, AB = 12, AC = 16, BC = 10 Bnucana
OKPYXHOCTb, Kacalowascs croporsl AC 8 Touke B,. Haraure AB,.
BapuaHTe oteeToe:
1 2 3.4 B
4 10 2 4 Henbaa onpeaennts
7. B tpeyronsumke ABC BC = b, BA = a. Buipasure uepes a u b
sekTop BM, rae M — touka otpeska ACu AM : MC=1:2.
BapuanTel oTBeTOB:
1 2 3 4 5
2a+b a+2b a+2b 2a-b | |,
2 4 3 3 €51b33 onpenenuTb
Yacrs 11
8. B npsmoyronbHom TpeyronsHuke ABC ~C = 90° AC = 12,
sin (ZA) = 0,8. Hataure BC, suicoty CC, v pamny otpeska BC,.
Orser: BC=16; CC,=9,6;, BC =12,8.
9. B tpeyronsuuk ABC pnvna B = 60°, ZA = 50°. OkpyXHOCTb,
npoxoasawasn Yyepes To4ku B u C BTOpPHMYHO nepecekaeT CTOpOHbI
ACwn AB 8 Toukax K u L cootBetcteeHHo. Haipure ZALK.
10. OcHoeaHnue H BbiCOTbI NPAMOYFOALHOFO TPEYrOALHMKA AEAMT Ero
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runoteHy3y AB Ha oTpe3ku, oTHoweHMe kotopeix 1: 4. Hanaure
nnowiaab 3Toro TpeyronbHMka, ecnm AB = 25.



3aA04M K UTOrOBOMY TECTY No reoMeTpuu 3a Kype 8 knacca (120-135)

11.

12.

13.

14.

B tpaneuum ABCD, (AB||CD), oTtHoweHue ocHOoBAHMIA pasHo
2 : 3 v puaroHanm nepecekatTcs B Touke O. Hangure nno-
waab TpeyronbHuka COD, ecnu nnowagb TpeyronbHMKa
AOD pagHa 6.

Toukn A, B, C 1 D B yka3aHHOM NOCNEaOBATENbHOCTH NEXAT HA
okpyxHoctv pagnyca 10 u genst eé 8 oTHowennn 2 : 3 : 4 : 3. Han-
AMTe ANMHY OTPE3KA, COeANHSIIOWEro cepeanHbl ctopoH AB u AD.

Yacte 111

B tpeyronbHmke ABC Ha ctopoHe AC sbibpaHa Takas Touka F,
uto LABF: /FBC =2 : 3 u otpesok BF paibusaet TpeyronbHuk
ABC Ha pea pasHobeapeHHbix TpeyronbHuka. Hanaurte yrnbl
TpeyronbHmka ABC.

B tpeyronsiuke ABC, /B = 80°, npoeeaeHa 6uccektpuca BL.
Yepes Touky L K OKpYXHOCTHM, ONMUCAHHONM OKONO TPEeyronbHM-
ka BCL, npoeeneHa kacatensHas, nepecekarowas ctopoHy AB e
Touke M. Hangute yron ALM.

BAPUAHT 2

Yacte |

Buccektpuca octporo yrna A napannenorpamma ABCD nepece-
kaet cropoHy BC e Touke M, koTtopas aenmt BC Ha aea oTpeska
5 cm 1 20 cm. Mpamas AM nepecekaeT NpogonNXeHHe CTOPOHbI
CD B Trouke F. Haiipute gnuny otpeska DF.

BOpHOHTbI OTBETOB:

11 2 ] 25 32 Henbas onbep.emm;

2.

Yron mexay sbicotamn pomba ABCD, onywieHHbIMU M3 BEPLUMHBI
B, paseH 67°. Hanamre tynoi yron pomba.
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BapuanTtbl oTeeTos:

1

2

3

4

5

103

93

113

123

Henbaa onpepenuts

3. Mpsmas, napannensHas ctopore AB tpeyronshmka ABC, nepe-

cekaert ero ctopoHbl BC n AC B Toukax K u L cootBetcTaeHHo.
MseectHo, BK = 6, KL= 16, AB=22. Hanaure BC.

BapuaHT oTBETOB:

1

2

3

4

5

22

16

32

20

Henb3a onpenenuTs

4., lNepumerp pomba ABCD paseH 52, nepumeTp TpeyronbHuka
ABD paeen 36. Haraute nepumetp tpeyronbHuka ABC.

BapuaHTbl oTBETOB:

1

2

3

4

5

60

70

40

50

Henbaa onpegenuts

5. B pasHo6okon Tpaneuum Bonbwee ocHosaHue pasHo 26, Bbi-
cota — 12 u pnaronans nepneHarKkynspHa 60KOBOM CTOPOHE.

Hanpure meHbwiee ocHoBaHWE Tpaneumy.
BapunaHTel oteeTos:

1

2

3

4

5

10

14

16

18

Henb3s onpepenuts

6. B tpeyronbHuke ABC, AB = 6, AC = 8, BC = 5 enucaHa okpyx-
HOCTb, kacatowascs ctopoHsl AB B Touke C.. Hanaure pamny or-

peska AC..
BapuaHTel otBETOB:
1 2 3 4 5
4,5 5,7 7,5 4 Hensb3s onpepenuts

7.  Brpeyronshuke ABC BC =b, BA = a. Buipasurte yepes sekTopsi
a u b sextop BM, rae M — touka otpeska AC, AM: MC=3: 1.

BapuanTts oteeToB:

1 2 3 4 5
a+3b a+3b 3a+b a+3b H
2 3 4 2 enb3s onpeaenTs
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3agaym K uToroBomy TecTy no reomeTpuu 3a kypc 8 knacca (120-135)

9.

10.

12,

13.

14‘

Yacrb 11

B npamoyronsHom TtpeyroneHuke ABC /C = 90°, AC = 18,
sin (ZA}) = 0,8. Hariaure BC, suicoty CC, u anuny otpeska BC,.

B rpeyronshnke ABC gnmHa /C = 80°, LA =70°. OkpyXHOCTb,
npoxoasawas yepes To4kM B u C BTOpMYHO NnepecekaeT CTOPOHLI
AC 1 AB B Toukax K u L cootsetcteenro. Hangure ZAKL.

OcHosaHue H BbICOTbI IPAMOYTONbHOrO TPEYrobHMKQ AENUT ero
runoteHy3y AB Ha oTpesku, oTHOweHue kotopeix 1 : 9. Hangure
nNowWwaab 3Toro TpeyronbHuka, ecnu AB = 40,

B tpaneuum ABCD, (AB||CD), oTHoweHue OCHOBOHMIH paBHO
3 : 5 v pnaronanu nepecekaiotcs 8 Touke O. Hanpure nnowape Tpe-
yroneHnka AOB, ecnm nnowape TpeyronsHmka COD pasHa 50.

Toukn A, B, C v D B ykasaHHOM NoOCnefoBATENbHOCTM NeXaT Ha
OKpYXHOCTH paanyca 12 v penst e€ B otHowennn 6 : 5 : 8 : 5. Hau-
AWTE ANMHY OTPE3Kd, COEAMHAIOLLETO cepeanHbl cTopoH ABu AD.

Yacrb 111

B rpeyronbhmke ABC Ha cropore AC BeibpaHa Takas Touka F,
yto ZABF: ZFBC=1:3 u otpesok BF pazbueaet 1peyronbHuk
ABC Ha pBa pasHobeapeHHsIX TpeyronbHuka. Hanpure yrnsi
TpeyronsHuka ABC.

B rpeyronsuuke ABC, /B = 70°, nposepeHa 6uccextpuca BL.
Hepes Touky L kK OKPYXHOCTH, ONUCAHHON OKONO TPEYronbHU-
ka BCL, npoeepeHa kacarenbHas, nepecekaiowas ctopoHy AB s
Touke M. Haigure yron ALM.
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AUATHOCTUYECKHUE KOHTPOJIbHDbIE 3ARAUYH

1.

10.

11.

80

BepwuHbl Nnapannenorpamma nexar Ha CTOPOHAX APYroro na-
pannenorpamma (no ogHoi Ha kaxgou cropoHe). [lokaxure,
YTO TOYKM NEepeceveHUs AMaroHanen NapannenorpammoB Co-
BNAAQtoT.

B napannenorpamme ABCD Ha ctopore CD otmedeHa Touka E.
Mpambie AE u BC nepecekatotca B Touke F. Hataure anubl oT-
pe3koe CEu ED, ecnu AB=16, AD=5, CF=3.

HokaxuTte, 4TO YeTbIPEXYronbHUK, BEPLUMHLI KOTOPOFO SBAKIOTCS
cepeAMHaMM CTOPOH pasHOBOKOM Tpaneumu, senseTcs pombom.

B pombe ABCD 6uccektpuca yrna DCA nepneHgukynspHa cTo-
poxe AD. Hangure yrnel pomba.

B npsamoyronbHuke cepegutHbin nepnexamkynsp auaroHanu AC
nepecekaet cropoHy BC 8 Touke K tak, 4to BK : KC=1:2. Ha
KAKMe Yrnbl AMAroHanb NPSMOYTONbHUMKA AENUT ero yron?

OnuHa ctoponbl ksagpata KLMP pasHa 1. Ha ayre okpyxHocTH
¢ ueHTpom B Touke L pagmyca 1, nexawen sHyTpu KBOapara,
Beibpana Touka N tak, uto ZLMN =75°, Hanaure pnuny KN.
OcHoBaHus Tpaneumnn paeHbl 1cm i 4 cm, a oaHA M3 gruaroHanen
paeHa 6 cm. Kakoit moxeT 6biTb AAMHA BTOPOM AMArOHANMU 3TOM
Tpaneumn?

B paeHo6okon tpaneuun ABCD (AB = CD) nposeaeHa ebicota
BH. Touka K — cepeauna AB. [lokaxwure, uto KH| | CD.

B rpaneumn ABCD ¢ ocHosanusimu BC u AD ussectHo, uto
ZBAC = BDC = 20°, a yron mexpy auaroHansmm paeeH 80°.
Haiaute yrasi Tpaneumm.

Huaronane AC napannenorpamma ABCD pasna 18. Touka M —
cepeAMHa cTopoHbl AB.

Ortpeskn AC u MD nepecekatotcs B Touke K. Haiaure AK u KC.

B rpaneunn ABCD nposepeHsl gga oTpeska ¢ KoHuamm Ha 6oko-
BbIX CTOPOHAX, NAPANNENLHBIE OCHOBAHUAM M gensiuime 6okoBble



ﬂuarHocmqecxue KOHTPONbHbIE 3Q0AYHU

12.

13.

14.

15.

16.

17.

19.

20.

21.

CTOPOHbI Ha TPH paeHbie YacTu. Hanaute anmHbl 3TMX OTPe3KoB,
€CJIM OCHOBAHMA Tpaneuuu pasHel 14 1 26.

OuaroHanu yetbipexyronsHuka ABCD nepecekatorcs B Touke
O, npnuem AO = OC. Touka K — cepeanna AD. Otpesok, co-
eanHsowmM cepeamHbl otpeskoe BK u BO paeeH 5 cm. Hangure
cropony CD.

B pasHob6eppeHHom Tpeyronsimnke ABC (AB = BC) O — cepeau-
Ha BeicoTsl BH. Mpsmas AO nepecekaet cropoHy BC 8 Touke A .
Hanaute BA : A C.

B tpaneuun KMNP (MN] |KP) npoeeaeHa npsmas ML, napan-
nensHas NP v nepecexkaowas cropony KP 8 Touke L. Havigure
nepUMeTp TPEYroNbHMKA, CTOPOHbI KOTOPOrO — CPeAHMUE NTIMHUM
tpeyronsHuka KIM, ecnu KM =7, MN =6, KP=12, NP=5.

B tpeyronsHuke ABC npoeeaeHa cpegHsas nuHUS, napannensHas
cropoHe AC. OHa pasgenMna TPeyronsHUK HA 4eTbipexyronb-
HUK U TpeyronbHMK. Mx nepMmeTpbl paBHbl COOTBETCTBEHHO 12 1
11. Hanaute AC u nepumertp Tpeyronsiuka ABC,

Ha cropone BC tpeyronshmuka ABC otmeuena Touka K Tak, 4to
BK: KC=3: 4. B kakom oTHoweHun otpesok AK aenut megnany
BB, Tpeyronenuka ABC.

Ouaronanu Tpaneuum nepneHAMKYnapHst M pasHbl 5 cmu 12 M.
Havaute cpepHiolo aMHMio Tpaneumu.

Hduaronanu Tpaneumm nepneHAUKY NApHbI U pasHbl 5 cM u 12 oM.
Hakaure Boicoty Tpaneumm.

TpM OKpYXXHOCTH, NONAPHO KACAIOWMECS APYF APYFa BHEWHWUM
obpasom, umetot papuycel 2 cMm, 2 cm, 1 cm. Halaure papmyce
OKPYXHOCTEH, KACAIOWMXCSH AAHHBIX TPEX OKPYXHOCTEHN.
B npamoyronbHoM TpeyronbHMKe MeAMaHa M BLICOTA, ONYLLEH-
Hble HO TMNOTEHY3y pasHbl cooTsetctBeHHO 13 u 12. Hanaure
nepMMeTp TPEYronbHMKA.
CywecTteyeT nu1 TpaneLms, OCHOBAHMS KOTOPOM pasHel 5 12, a
anaronanu pasHel 6 u 102 (OTteer obocHymTe.)
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KOHTpOﬂbeIQ H3IMepHTesibHble MaTepHanbl NO reOMeTPHK. 8 knacc

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
82

B rpeyronbHnke ABC ussectHo, uto BC=a, CA=b, AB=c. Bka-
KOM OTHOLWeEHMH BuccekTpuca yrna A pennt buccekTpucy yrna
B, cuntas ot Toukm B.

Yrawt npyn Gonbliem ocHoBaHMK Tpaneumm paeHbl 40° u 50°, 6o-
KOBbleé CTOPOHbI pasHbl 8 u 6. Honpnre ocHosaHusa Tpaneumw,
ecnu cpegHss nuHms paeHa 11,

Touka nepeceyeHns AMAroHANEN TPANEUMH AENWT OAHY M3 HMUX
B otHoweHmM 3 : 5. Haiamte paccrosHme oT TOUKM NepeceyeHms
AMAroHanem Ao OCHOBAHWM TPAMNEUMH, ECNM €€ BLICOTA PaBHA 24,
U3 otpeskos aamnnon 3, 6, 7, 9, 14, 18 cocraeste aea nopob-
HbIX TPEYronbHMKA M HAMAMTE OTHOWeEHMe ANuH BuccekTpuc
MEHBLMX YIIOB 3TMX TPEYTrONbHUKOB.

B rpeyronsHmke ABC yron A = 45°, AD, BE u CF — ebicoTsl. Han-
aute yron EDF.

Ykasaxue: pokaxure, uto TpeyronsHuku ABC u AEF nono6Hbi.

B tpaneumun ABCD auaronans BD nepneHgukynsipHa OCHOBQHM-
am AD=8uBC=2. /B+ /D =270°. Hangure BD.

Yka3saxue: pokaxure, uto TpeyronbHukr ABD u CDB nopo6Hsl.

B tpeyronbhumuke ABC /B = 120°, AH u CK — sbicotsl. Hangu-
Te nnowaab TpeyronsHnka HBK, ecnu nnowaaws TpeyronbHuka
ABC=4.

Ykasauue: tpeyronsimnkm ABC u HBK nopobHbi.

CropoHel napannenorpamma paedbt 5 u 26. Mpsamas, napan-
nenbHAs OBRHOM CTOPOHE Napannenorpamma, pasbueaer ero Ha
ABG HepaeHbIX nogobHbix napannenorpamma. Hanante anmHel
CTOPOH 3TMX NAPANNENOrPAMMOB.

B octpoyronsHom tpeyronshuke ABC npoeepeHbi Buicoth AA

CC, Hangnre pamny A C,, ecnn AC =39, sin B = —:—;

Onpepenurte cMHYC M KOCMHYC OCTPOro Yrna, ecnm Cymma ero
TAHTEHCA U KOTAQHFeHCa paeHa 2, 9.

Hokaxure, 4to ecnn a, B — octpsie yravt u o < 3, To sin o < sin f3.



ﬂ.narnocmqecxne KOHTPONMbHbIE 3QAQ4YH

33.
34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Hokaxmute, 4to ecnm o, 3 — ocTpeie yrabi m o < 3, To cos o. > cos fB.
Hoxkaxure, 4to ecnmn o, B — ocTpuie yrabt m o < 3, To tg o < tg f3.

B rpaneumn ABCD puaronans AC nepneHankynspHa 6okosom
ctopoHe CD u sBnsetca 6uccektpucon yrna A. Hargure pnvny
AB, ecnu nepumetp tTpaneunn 35 cmu LD = 60°.

Hoxaxure, 4To npamas, Nnpoxoasawas yepes 2 TOYKM nepeceve-
HHWS ABYX OKPYXHOCTEM, AENUT NOMNONAM OTPE3OK, COEANHSIOLLMM
TOYKM KOCOHMS 3TMX OKPYXHOCTEN C MX obuien kacaTenbHoM.

OkpyxHocTb kacaetcs ocHosanus AC pasHobeapeHHoro Tpe-
yroneHuka ABC B ero cepeamHe, NpOXoAMT Yepes BepLunHy B u
nepecekaet 6okoBble ctopoHbl B Toukax M n N. [lokaxwre, uto
npambie MN 1 AC napannenbHsi.

OKpYXHOCTb KQCAeTCs rMnoTEHY3bl NPAMOYTONbHOrO TPeyronb-
HMKG M NPOAONXEHWUM ABYX ero kartetoe. [okaxwure, yto ana-
METP OKPYXHOCTU PABEH NEPUMETPY TPEYTONbHUKG.

OxpyxHocTb, BiMcanHas B TpeyronbHnuk ABC, kacaetcs cTropo-
Hbt AC B Touke K MaeectHo, uto AK=4 1 BC=7. Haaure nepu-
meTp TpeyronsHuka ABC.

BHe npamoyronbimka ABCD otmeuena Touka K Tak, yto £ZBKD =
= 90°. Hangure yron AKC.

ﬂoxcxme, YTO eCnM yros onupaeTca HaO AMaMeTp OKPYXXHOCTMH,
Q €ro BEPLNHAQ NEeXMUT BHE OKPYXXHOCTH, TO ITOT yron OCprIﬁ.

Hoxaxure, uto B paeHobeapeHHoMm TpeyronbHuke ABC, 8 koTo-
pom oanH u3 yrnos paeen 120°, otrpesok OH paseH ocHosao-
Huto. (O — ueHTp onmcaHHoM okpyxHocti, H — Touka nepece-
YEHMS BbICOT).

B tpeyronbhmnk ¢ yrnamu 40°, 60°, 80° BnmMcaHa okpyXHOCTb.
Hamaunre yrnbl TpeyronbHUKa ¢ BEpWMHOMM B TOUKAX KACAHMS.
OxkpyxHocTb c ueHTpom Ha cropoHe AB Tpeyronbumnka ABC npo-
XoAMT Yepes Touky B, kacaercs cropoHbl AC 8 Touke C u nepece-
xaet ctopoHy AB 8 Touke D. Hangure yrnbt tpeyronsimkos ABC
u BCD, ecnu ZABC = 30°.
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45.

46.

47.

48.

49.

500

51.

84

[aHbl Asa TpeyronbHMKQ, y KOTOPbIX PABHbI NO ABA YrNd, 0 TAK
Xe OfMHOKOBBIE PAAMYCbI BMIMCAHHBIX OKPYXHOCTeH. [lokaxure,
YTO 3TH TPEYTrONbHUKM PABHbI.

BepwuHel yetsipexyronsHuka CDEF nexar Ha okpyxHocTti. M-
BECTHO, YTO ero guaroHamu nepneHaukynapHb, ZCED = 10°,
£DEF =70°. Hanpure yrns yetsipexyronsHuka CDEF.

B okpyXHOCTb BMIMCAH CeMMYronbHWK, OQHA CTOPOHA KOTOPOro
PABHA PAAMYCY OKPYXXHOCTH, O OCTANbHbIE PABHBI MEXAY cOBOM.
Halpure yrns cemuyronbHuka.

OKpyXHOCTb KOCOETCH BCEX CTOPOH MATUYrONbHUKA, AJIMHBI KO-
Topbix 5, 7, 9, 10 u 11. Haragure oTpeskM, HO KOTOpble TOYKA
KOCOHMS [ENUT MEHbLUYIO CTOPOHY.

Okono tpaneuun ABCD (AB | | CD) MoXHO onucaTh OKpYXHOCTb
M B Hee MOXHO BNMCATh OKPYXHOCTb. Haligute Bce ee cTopoHsl,
ecnu AB = 2, a cpeaHnana nWHUs Tpaneunu passa /7.

Okono tpeyronsHuxka ABC onucaHa okpyxHocTb ¢ ueHtpom O,
npuyem AO = AB. Hangure yron C.

B tpeyronsiuke ABC yron B pasen 60°. AL u CN — 6uccextpu-

cbl. Ux nepeceyerne — Touka I

A) Dokaxwure, 4yto okono yetsipexyronsHuka LBNI moxHo onu-
CATb OKPYXHOCTb.

b) Dokaxwure, yto IN= L.



10.
11.

BOMPOCHI 4N NPOBEAEHUA
UTOrTOBOMU ATTECTALIUMU
3A KYPC TEOMETPUM 8 KNIACCA

MHoroyroneHMKM Bbinyknbie M HeBbinyknble. BepwwuHb, cro-
POHBI, AnaroHanu mHoroyronbHukd. CymMma yrnoe ebinyknoro
n-yronbHuka. Bugpl 4eTbipéxyroneHMKOB: KBAAPAT, NPAMOYrOnb-
HUK, pomb, pomboua, napannenorpamm, Tpaneums, NPOU3BONb-
HbIM 4ETbIPEXYTONbHUK,

MNapannenorpamm, ceoicTea yrnos, CTOpoOH M guaroHanen na-
pPannenorpamma.

CsoMcreo 61ccexTpuc yrnoe napannenorpamma. Ceoicrao yrnos,
06pa30BAHHLIX BLICOTAMM NAPANNENOrPAMMA, NPOBEAEHHBIMU U3
OAHOM BEPWMHBI'.

MNpu3Haku napannenorpamma (chopmynnposars M 4OKA3ATL HE
MeHee TPEX NPM3HAKOB).

Pom6, ceoicTea cTopoH U guaroHanen pomba.

Csomcreo BbicoT pomba.

MpsmoyronbHUK, CBOMCTBO AUMAroHANEN NPSMOYronNbHUKA.
Ksappar, ceokicTso guaroxanen Kksaapara.

Tpaneuus, Buabl Tpaneumi, CBOMCTBO YrNOB M AUArOHANEN PaB-
Ho6oKoM Tpaneumm.

Teopema Paneca n Teopema 0 NPONOPLUUOHANLHBIX OTPE3KAX.

CpepHsas nuHus TpeyronsHnka u Tpaneumnm. Ceomctea cpeagHen
NMHUKM TPEYTONLHMKA M TPANELMM.

' NokaxmTe, 4TO BUCCEKTPUCEI NPOTHBOMONOXHLIX YFIOB NAPANENbHSI,
nmbo coBNaAAoT, a BUCCEKTPHCHI YFNOB, NPMAEXALLMX K OBHOM CTOPOHE, nep-
NeHAUKYNAPHBI.
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KoHTponbHble M3amMepHTensHbie maTepuansi no reomeTpuu. 8 kiace

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24,

25.

86

Mnowaas nnockom purypsl, cesorctea nnowaam. Mnowaas kea-
APATA M NAOWAAL NPSMOYTONbHUKA.

Mnowapas napannenorpamma, nnowaas pomba: dopmynsl ans
BbIYMCNEHUS NAOLWAAW NAPANNENOrPGMMA U MOLWGAK TPEYTONb-
Huka. Mnowapab TpeyronbHUka,

Mnowaae TpeyronsHuka: ¢bopmynbl AN BLIYUCNEHMA NNOWAAM
TpeyronbHuka. CBOMCTBO NNOWAAEH TPEYroNbHUKOB, MMEIOLLMX
a) obuwyio eeicoty (pasHbie BhicoThl); 6) obwyto cTopoHy (pae-
Hbie CTOPOHbI); 06LWMM yron {pagHeie yrabi).

Mnowage Tpaneummn, Gopmynsi ans BLIYMCIEHUS MNOWAAU TPa-
neummn.

Teopema Mudaropa u en obparHas.

Mopo6bHbie TpeyronbHukn. KoapduumeHnt nogobus. Mownstre o
nofobumn nponseonbHbix duryp. MogobHeie NpIMOYronbHUKK 1
noao6Heie Tpaneuum.

Csoicteo nonobHeix TpeyronbHukos. CBOMCTBO nnowaaen no-
AOGHBIX TPEYronbHUKOB.

Mpu3nakm nopobus TpeyronbHUKOB.
MponopuuoHansHbie oTPe3KK B NPSIMOYTrONbHOM TPEYTONbHMKE.
CBoMCTBO BUCCEKTPUCH TPEYTONBHMKA.

TpuroHomeTpuueckue ¢yHKUMM OCTPLIX YrNOB: COOTHOLUEHMS
CTOPOH M YIIOB NPSIMOYFONbLHOro TpeyronbHuka. lNpocrerwme
CBOWMCTBA TPUIOHOMETPHUYECKMX HYHKUMHM OCTPOro yrna.

3HayeHus TpuroHomeTpuueckux dyHkumm ans yrnos: 0° 30°
45°; 60°; 90°.
TpuroHomeTtprueckme dyHKUMM TynbiX Yrnos u yrnos, bonblwe
pa3BEpHyTOro.

3HaueHus TpuroHomeTpuuecknx ¢yHkumn ana yrnos: 120°,
135°,150°, 180°,210°, 225°, 240°, 270°, 300°, 315°, 330°,
360°.



BOI‘IpOCbI AN8 npoeeaeHusa MTOroBOM aTTecTaumm 3d KypcC reomeTpmmn 8 xnacca

26.

27.

28.

29.

30.

31.
32.
33.

34.

35.

OxkpyxHocts 1 kpyr. KacatenbHas k okpyxHocti. Pacnonoxe-
HHE NPAMOMN M OTHOCHTENBHOM OKPYXHOCTH (UMcno obmx Touek
NPAMOM M OKPYXHOCTH) U OTHOCUTenbHO Kpyra. CeoMcTBO Kaca-
TeNIbHOM K OKPYXHOCTH.

CsoMCTBO KAcaTenbHbIX K OKPYXHOCTM, MPOBEAEHHBIX Yepe3
ofHYy TouKy. EaMHCcTBEHHOCTL KaCATenbHOM K OKPYXHOCTH, NPO-
BEAEHHOM Yepe3 AAHHYIO TOUKY OKPYXHOCTM.

KacaHue okpyxHocteHn M kacauue Kpyros.

LientpansHeie n BiMcaHHsie yrabl. Teopema o BenMuMHAX UeH-
TPANLHOrO M BIMCAHHOTO YrIOB, ONMPAIOWMXCA HO PABHbIE AYTH.
Teopema O BNMCAHHOM yrne, ONUPAIOWEMCSI HO AMAMETP U ei
obparHas. Teopema 06 yrnax, onMpaIoWMXCA HA ORHY ByTY M i1
obparHas.

Yrnbl ¢ BepWMHOM BHYTPM M BHE KPYra. Yron Mexay KacatesbHbi-
MM, NPOBEAEHHBIMM K OKPYXHOCTH U3 OHOM TOYKM. Yron mexay
KQCATenbHOM M XOPAOH.

MNponopumxoHanbHbie 0OTpeskH B Kpyre.
3ameuaresnbHbie TOYKM TPeYronbHUKA.

BnucaHHbie M onucaHHbie ‘-IeTHpéXYI'OﬂbHHKH, MX CBOMCTBA M
NPHU3HAKN.

Bektopbl. CnoxeHue, BbiumtaHue BektopoB. KonnuHeaphbie
BEKTOPbLl. YMHOXEHMe BeKTOpa Ha YMcno. PasnoxeHue sextopa
No ABYM HEKOSMAMHEAPHbIM BEKTOPAM.

CkanspHoe npoun3sefieHne BeKTOPOB M ero BoiuncneHme. Ceom-
CTBO CcKANApHOro npomssepeHms. Beluncnenme yrna mexay sek-
TOPAMHK C MOMOLLBIO MUX CKANSPHOro npoM3sepeHMs. Ycnosue
nepneHAnKy napHocTM BekTopoB. [poekuus Bekropa.
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OTBETbI KTECTAM

Tecr 1
Homep 1 sBapmu- 2 sapu-
3apaHus QHT QHT
1 1 2
2 4 4
3 3 4
4 3 1
5 40°, 60°, 140°,120° 20°, 80°, 120°, 140°
(-] 280° 260°
Pewenue. Myctb a, i=1, 2, Pewenme. Myctv o, i=1, 2,
<., 6 yrabl BoINykNOro wectu- | ..., 7 yrabl BLiNykNoro cemm-
yronsumkamn o, i=1,2,3, 4 — |yronbumukamn o, i=1,2,3, 4 —
4 4
ocTpele yrnwl. Toraa ZOL,- <4 - |octpbie yrnbl. Toraa Za; <4.
-1 6 =1 7
- 90 =360°. Ho cymma ZOL; =[.90°=360°. Ho cymma ZOL,- =
i=1 i=1
=720° 3naumr, o, + o, > =900°, 3Hauur, o, + o, + 0, >
> 540° n 3naumt, xoTs 661 OpMH
> 360° n 3nauu, xots 661 opH | o o yr10B GonbLue passdpHy-
M3 3ThX yrnos Gonswe PA3= i 1oro. MosTomy YeTbipéx ocTpbix
BépHyTOro. Moatomy yeTsipéx yrnos 6biTb He moxer. [pusepém
7 OCTPbLIX Yrnos 6biTh He MOXeT.

Mpusegém npumep wectu-
YrONbHUKA C TPEMS OCTPLIMM
yrnamm: 60°, 75°,170°, 170°,
170°, 75°.

Orser: 3.

NPUMEP CEMHUYTONLHWKA C TPEMS!
ocTpeimm yrnamu: 50°, 75°, 175°,
175°,175°,175¢°,75°.

Orser: 3.
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OreeTsl kK TECTOM

Tecr 2 Tecr 3
Homep 1 Bapu- | 2 Bapu- | Homep | 1 Bapu- 2 Bapu-
3apaHus aHT aHT  3apaHus aHT aHT
1 2 1,3, 4 1 4 1
2 3 1 2 4 3
3 4 4 3 1 3
4 1 4 4 3 2
5 8 7 5 2 4
90,90126,/72,72,198,
o o 126 unu 48, 198 unu
6 100 140 7 48, 168, 105, 105,
168 165, 165
7 30 120
Her, 3tum
CBOMCTBOM 06-
8 nagaer tpane- Byner
LA C paBHbIMK
H0KOBbIMM
CTOPOHAMM
Tectr 4
Homep 1 Bapu- 2 sapmu-
3aQaHUS aHT QHT
1 2 2,3
2 1 2
3 2 1
4 3 4
5 4 4
6 14,14 16,16
7 2:7vmm5:7 3:10unn 7:10
8 90° 90°
Tecr 5
Homep 1 Bapuaur 2 papuaHT
3apaHus
6 135° 30°,75°,75°
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Orserni kK TECTAOM

Tecr 6 Tecr 7
Homep | 1Bapu- | 2eapn- | Homep | 1eBapu- | 2eapm-
3apaHus QHT aHT 3apauvs anHT anHT
1 3 4 1 4 4
2 1 2 2 1 1
3 2 3 3 2 2
4 4 1 4 3 3
5 90° 10 5 16 30
20°, 40°, 40°, 8:)°,
140°, ]000 !
6 | 160% unu | 140wl g 2:3 7.4
40°, 80°, 7‘1 6&0 '
100°, 140° 110°
Tecr 8
Homep 1 Bapu- 2 Bapmu-
sananusa QHT aHT
1 3,4 1
2 2 5
3
4
6
Homep 1 Bapu- 2 sapu-
3anaHns QHT anT
1 2 2
2 3 1
3 1 4
4 3 3
5 4 1
6 2 2
7 5emunn7,2 cm 4,4 cmunmn 27,5 cm
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Orsetsl kK TeCTam

OkxoHyaHue Tabn.

Homep 1 Bapmu- 2 sapmu-
3apaHus aHT QHT
8 400 cm? 16 cm?
58 cm?. Ykasanwue: nnowagy 85 cm?. Ykaszanue: nnowaay
TpeyronbHuka ADC cocrasnser | peyronshuka ADC cocraenser
9 NNOBMHY NAOWAAM KAXAOFO U3 | NONOBUMHY NACWAAN KAXKAOTO
napannenorpammos ABCD u | u3 napannenorpammos ABCD
AMLC, n AMLC.
Tecr 10 Tecr 11
Homep 1Bapu- | 2Bapu- | Homep | 1Bapu- | 2 Bapu-
3apaHms aHT aHT 3apanus aHT aHT
1 2 2 1 3 3
2 4 2 2 2 5
3 8 3 3 3 3
4 2 2 4 4 2
5 4 6,5 5 B8pas | B15pas
6 46 28 7 12 2
7 6 7,5 8 2 2
8 12 5u9
Tecr 12 Tecr 13
Homep 1 Bapu- | 2 Bapu- Homep 1 Bapu- | 2 Bapwu-
30/0HMA aHT aHT 3apaHus aHT aHT
1 2 2 1 4 3
2 2 2 2 1 4
3 3 2 3 2 1
4 2 3 4 3 2
5 4,8 2,4
6 V3 V3
2 2
7 1:4 4:9
8 20 30
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OrTBeTsl kK TECTAM

Tect 14
Homep 1 Bapu- 2 papm-
3anaunsa aHT aHT
1 V2 V3
2 2
2 V3 V2
2 2
3 V3 V3
3
4 3 1
5 0,4 0,35
-] -2 2,5
7 -7 -1,5
Tecr 15
Homep 1 Bapu- 2 Bapu-
3anaHMa aHT CaHT
1 1 4
2 1 3
3 2 4
4 3 3
5 2 4
6 0,75 2,4
7 0,8 0,6
8 %5 22

Oreer: nycts sin A+sin B=a, Torpasin A +
+cosA=a>0ua’—1=sin2A<1.Cnepo- |cos A+ cosB=aq,
sarenvHo, a?<2 < 0<a <J2 uw.ra

3T0T GAKT MOXHO AOKA3ATH U APYrMM pac-

cyxaeHnem. A UMEHHO:
9 Myctosin A+sinB=t torgasin A+ cos A=

+b
=r>0,r.e.f=ﬁ >0{q,b,va

CTOPOHBI NPAMOYFOALHOTO TpeyronbHUKa).

2+ p?

Orsert: nycre

torpa sin A +
+cosA=a>0u
a’-1=sin2A<
< 1. Cneposa-
TensHo, 0’ < 2 &
<:>0<a£x/§,

4. T.A.
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OrtBernl kK TECTAM

Okonyanme Tabn.

Homep 1 Bapu- 2 Bapm-
3ananms aunT auT
2 2 -
Cneposartensho f2 =31~ 3ab :—b =1+ Apyroe Aokasa
a’+b TENLCTBO 3TOrO
+ gz?i_bbz > 0. HepaseHncreo %5 <1 $akra npusepe-
HO B 30pa4e 9
AOKAXEM CNOCOBOM «OT NPOTHBHOTOX.
9 2ab BapuauTa 1.
I'|ycn. b >1,torpa 2ab>a?+b* &
< (a- b)2 < 0, 4TO HEBO3MOXHO.
CnepoearensHo, 2—0b_ < 1. Orcropa
a? + b?
0<P<2u0<t<2.
Tecr 16 Tecr 17
Homep |1 Bapu-|2 Bapu-| Homep 1 Bapu- 2 Bapm-
3040HMS| aHT aHT |3apaHus aHT auHT
d=10-T d=7—A
d=5—-A d=7,5-T
1 3 3 . d=0—8 d=0—8
d=4—5b d=6—b
2 1 1 2 4 4
3 2 2 3 2 5
q 4 4 4 1 2
5 3 |35 5 160° 20°
OkpyxHoct | OKpyXHOCTb
KacaoTca MEHBLUEro pagmy-
BHYTPEHHHMM Ca NexuT B prre,
o6pazom OFPAHHYEHHOM
6 2 1 6 OKPYXHOCTBIO
6onswero pa-
anyca, m obwmx
TOYEK OKPYXHO-
CTH HE HMeEIOoT
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OrtseTsl kK TECTAM

Oxon4anme Tabn.

Tectr 17
Homep 1 Bapm- 2 sapmu-
sanaHus OHT QHT
7 Mepecekaer okpyx- OkpyxHOCTb 1 npamas
HOCTb B ABYX TOUYKAX HE MEIOT OBWKX TOYeK
8 12 16
Tectr 18 Tect 19
Homep 1 Bapu- | 2 Bapu- Homep 1 Bapu- | 2Bapu-
sapaHus CIHT aHT | 3aaaHUs aHT CHT
1—B,2—|1—-8,2—
1 2 1 1 A, 3—B, | A 3—5,
S—T 5T
2 4 3 2 5 5
3 2 2 3 2 3
4 4 1 4 3 1
5 4 8 5 5 10
25
6 150° 300° 6 6,25 &5
7 24° 31° 7 3nil 3né
8 90° 120° 8 1,5 3
Tecr 20
Homep 1 Bapu- 2 sapu-
3anaHug QaHT OHT
1 4 1
2 2 2
3 2 2
4 3 4
5 14 18
6 68 28
7 65° 45°
Henbas. Pewenve: Mycro 8 Heno3s. B rpaneyun ABCD
8 YeTbipéxyronsumk AMND {BC — meHbwee ocHORAHKE)
BNMCAHA OKPYXHOCTb. TOTAQ, NO [BbINONHAETCA PABEHCTBO
reopeme, AD + MN = AM + ND.|JAD + BC= AB + CD.
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OrTseTbl K TECTAM

OxoHyaHue Tabn.

Homep 1 Bapu- 2 Bapm-
3apaHns aHT aHT
M3 ycnosus cnegyer, yto Ons rpaneuyn AMND AM +

AD + BC = AB + CD. Buiutem
M3 BTOPOro PABEHCTBA NepBoe.
Monyunm, yto BC — MN =
=BM+CNwm BC=BM+

+ DN < AB + DC (nockonbky
AM < AB u DN < DC]}. Banee,
MN + AD > BC + AD, taok kak
MN > BC. B cuny paseHcTBa

8 +MN + NC. Ho nocnegnee pa- |AD + BC = AB + CD umeem AM
BEHCTBO HEBO3MOXHO, T.k. BM + [+ DN = MN + AD.
+ MN+NC>BN+ NC>BC [no
HEPABEHCTBY TPEYronbHHKA).
[poTneopeuue.
Tecr 21 Tecr 22
Homep 1 sBapu- 2 papmu- Homep |1 Bapu-|2 sBapu-
sapaHus GHT aHT 30A0HUS| QHY aHT
1 1,2 1 1 4 4
2 2 2 2 2 2
3 4 3 3 1 1
4 3 4 4 4 4
5 —4a-b —4a-b 5 480 46
Cywecrtsyior, Cywecrtsyior,
6 Hanpumep, HanpuMmep, 6 45° 135°
x==1:y=1 x==-0,5:y=1
7 x=1,y=2 x=-3,y=-3
3 AO= 4 AO=
9 - — ‘AR AD -— AR AD
20 (AB + AD) 27 (AB + AD)
3apauu K UTOrOBOMY TecTy
Homep 1 Bapu- 2 sapm-
3a[aHus QHT aHT
1 3 3
2 3 3
3 2 1
4 4 4
5 2 1
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Orsertbl K AUATHOCTUYHECKMM KOHTPONbHBIM 3AAA4YOM

OkoHuanme Tabn

3aaaum K MTOTOBOMY TeCTy

Homep 1 sapmu- 2 Bapm-
3apaHus aHT aHT
6 1 1
7 4 4
8 BC=16,CC =9,6;BC =12,8.|BC=24,CC =14,4,BC =19,2.
9 70° 30°
10 125 240
11 9 18
12 2,52 +J6) 6(1 +4/2)
ZA=36° ZA=22,5°,
ZB=90°, £LC=54° ZB=90°, £C=67,5°
Unu U

= io = _9.._0 = _7_0 = io
—(32”),48 [81,| ), ZA [4713J,LB (55]3),

—

13
- 5 ] o = l o = éo
sex{os8)canfrrih | cerfooh a3},
= ..2_0 = éo = _éo = go
ZB (647J,ZC [387]. /B (1027),LC [517).
14 40° 35°

OTBETbl K AMATHOCTUYECKHUM
KOHTPONbHbIM 3AQAYAM

2. CE= 6, ED =10; 4. 60°, 60°, 120°, 120°; 5. 30°1 60°, 6. 1; 7. Ot 1 po
11 em; 9. 60°, 60°, 120°, 120° unu 70°, 70° 110°, 110% 10. 6 u 12;
11. 18u22 12. 2OCM 13.1: 2; 14. 9; 15. 1M22 16.3:2; 17.6,5;

18. ?gcm, 19. J5+2; 20. 1013 + 26; 21. Her; 22.";“; 23.6u 16

24.9 1 15;25.1:2;26.90° 27. 4;,28.1;29.55;25;2511,1,5,5;

2 5
30.15;31. :35.7; 39. 22; 40. 90°; 43. 70, 60, 50; 44. 30°, 30°,
725 " 25

120° u 30°, 60°, 90°; 46. 140°, 70°, 40°, 110°; 47. 125°, 125°, 130°,
130°, 130°, 130°, 130°; 48. ln4 49. CD'12 BC=AD = 7 50. 30° unn
150°.
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