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Cucrema remMaTH4yeCckoro TeCTUpPoOBaHus No reomeTpun

TeMaTHYeCKOe TECTHPOBAHNE (10 FROMETPHH AEBATOrC KJIACCA OCHOBHOW IIKOJB ABISZETCH COCTAB-
HOM YacTBHIO CO3LaHMSR CHCTEME! ATTECTALMH yyau(uxcs B HOBOH ¢opMe, HanpasieHHON Ha IPOBEPKY
HX TIpeAMEeTHOH KOMIIGTEHTHOCTH B IPOLIECCE UBYUYSHHA OTHENLHLIX TeM MPOTPaMMHOTO MaTepHala 1
obecrneunBailell BRICOKYIC ANtbepeHINPYEMOCTE OLleHRBAHEHA.

1. ITess10 TeMATHUECKOTC TECTHPOBARMA N0 FeOMETPHH ABJIAETCA NPOBEPKA KOMIIETeHTHOCTH y4a-
HIAXed JeBATHX KAACCOB B pPAMKAaX NMPOBEASHNA TEMATHUSCKOTC KOHTPOIA,

Kpome Toro, mpoBeleHne TeMATHUYECKOr0 TECTHPOBSHHA Npecieayer H BTOPYK 1esb, a HMeHHO,
NOAroTOBUTh YYAILIMXCH K TOCYHApeTBeHHON uroropoll arrecranMi B JeBATOM Kaacce. Popma 3aga-
HHil, ypoBeHE TpebcBaHuil, NpeABLABASeMEIX K 3aZaHHAM TECTOB, COJEPIKAHNAS 3aJAHKI KaKAOH TeMEl
ofipeneNseTca APAMEPHBIMH IPOrpaMMaMH.

2. XapaKTepHucTHRA CTPYKTYpPLI patorsl. HanoxKeHHble OCHOBHBIC SN HI3YUCHHA MCOMETPHHN: Das-
BHTHE TIPOCTPAHCTEEHHLIX NPeACTaABIeHNH 1 pa3BUTHE JOTHUECKOTO MBILILICHAR — 38JIa10T CTPYKTYDY
nrororoft TematHueckoit paGoTe, PaGoTa coCTOUT H3 ABYX YacTell.

Codepicaniie, EviHOCUMOE HA UMOZOGYI0 MeMANIULECKY 0 NPo8epKY, 00URAaK060 U AR nepaoil u 0as
amopoil yacmeil pafomai. [IpHHIANHRANEHO PASHEIMY ABXAIOTCA OEAE ¥ NPpeABIBIAeMEte TheGOBaHR A,
Ecnu yeablo nepéoit wacmu ABAseTcA NpoBepka YPOBHA c¢(OPMHPOBAHHOCTH NPOCIMPAHCMBEHHBLX
npedemasaeHuil, TO ULALIO BTOPOIl 4acTH paGoThH ARJNAETCH NPOBEPKA YPOBHA ¢hOPMHPOBAHEOCTH A0
2UMeCcK020 MUULACHUA HIAH AOTHYecKoH MHTYrnmun. KpoMe Toro, eclnu 3agaHuA OepBoil YACTH COOTBET-
CTBYHT YPOBHIC 6230B0# DOArOTOBKH, TO NDOBEPKA YPORHA ¢HOPMUPOBAHHOCTH JOTMYSCKOI0 MBILILIE-
HHUA MOxeT 65ITh OCYIIeCTRIeHA He TOJABKO H He CTOARKO IIPH PEeINeHNN 38184 yporHS 6asoBoit noaro-
TOBKH, HO B 3IHAMUTEALHON CTENIeHN NpPH pemeHARn 2ahad NOBRUICHHOre M BLICOKOTO YPOBHA
OOATFOTOBKHK. JTHM ollpefenserca hopMa 3aJaHuil xamaoi gacty, N nepBoH 4acTH HCHOML3YITCH
8aAAHHA €0 CBOGOAHBIM OTBeTOM MJY 3aJaHKHA ¢ BLIGOPOM OTEeTA, H NOCKOARKY ARTOPhI KOHIEIIIHH
THA smbpann cTpYKTYpY, KoTopaa onpeaenserca ¢gopMoit oTBeTa, TO DEPBAS YACTL, B CEOI0 0YepPelb,
Jejures Ha gBe dacTy. Tarkum obpasom, Bes paGoTa cOCTOMT H3 Tpex YacTeil: NepBag COACDKAT 3ala-
HES ¢ BLIGOPOM OTReTa, BTOPAA — €O CBOGOZHEIM OTBETOM, TPeThA — 3ANAHMA ¢ NOJEON 3aNHCHIO pe-
LreHnd. ,

B nepBy10 ¥ BTOPVIO HACTH BKJIIOYEHO JEEHANIATE 3aaHUil, OTBeYAIOINNX 6AR0BOMY YPOBHIO CIOMK-
HOCTH (YPORHK 06A3aTebHON NOATOTORKY), IPH 5TOM NEepPBaA 4aCTh BRIOYaer D aananwmil, BTOpas —
7 safgaunuii. Yucno BRAIOYAEMEIX 320AHMA ONPeAeaANOCE OMKITHEIM nyTeM, FIMeHHO CTOABKO 3aJaHHil
yclIeBaeT BEINOJAKKTD YYeHHK, HMeIONIUi CpeAHIOK ATTECTANKOHNYIO OLleHKY (TOAOBRIR OLEHKHK 38 T —
9 knacce) «4», 33 OAMH akazeMudeckitii yac (60 MunyT).

B nepByic ¥ BTOPYIO YACTH KAMEOR HTOMOBOR TeMaTHUyecKOH pabGoTH BRIAKYEHE BCe Pasaeiibl Ipo-
BepaeMoll TeMbl, NPHYIEM AJIA PellleHH KaXkAoTo 3afaHusa HAaZXo NPHMeHHTh Ju0o onpefeNenHe, BBe-
deHHoe B 2Toil TeMe, NHb0 AOKAZAHHYIO TeopeMy. I10 cpaBHeHUWI0 ¢ TPAANIHOHHON NPaAKTHRON B IIep-
Boi H Bropol uacTAX paGoTHl YCHIASHS RALHHO-NOHATHIHAA COCTARIAIIIAA, 3Mech NCIMOAb3YIOTCH 34~
OJAaHEMA Ha oOnpefleleHHe WHCAA pellleHU, oONpele/igeMoe BOSMOXKHBIMH KORMUIYpPallMAMH,
YAOBJETBOPAOLINMY YCJIOBHIC 3&5aUl, HAX0MIeHHE YHcaa o0UX TOYeK NpH PACCMOTPEHHN KoHGbH-
rypanmii, COCTOAIMEX M3 ABYX OCHOBHEIX TUAAHMMETPHYEeCKHX (GHIyD, oupefedeHHMA BUAA TOH HAN
uaof QUrypsl 1 T, I. ‘

3agaBHs Nepeoil H BTOPOM YACTH KAaYKA0r0 U3 TEMATHYECKHX TECTOB HANPABJIEHB! HAa MPOBEPKY OC-
HOBHBIX yMeHi#, GopMHDYeMEIX DpM H3VUeHHUM JaHHON TeMbI, A WMEeHHO, pPacIO3HABATh M 1300pa-
aTh Ha YepPTeXKax M3ydaeMmsle GUIYDHL, BLIAENATL U3 AaHHON KOHGHIYPanNN 300aHHBIE B YCJIOBUHE
3aJaYM SIeMEHTEL.

Kpome Toro, salaHus nepBoR ¥ BTopoil 4acTH KaXRA0ro TeMaTHYCCKOTO TeCTA TIPOBEPAIOT YMeHe
HMCNOJAb30BATh OCHOBHBIE TEOPEeMbI ¥ (POPMYJIB:, OTPAXKAOIIKMe CEOIICTBA W NPHUSHAKH (JHUIYP, BBEIYUMC-
AATH 3HAYEHHH AJNHE OTPe3KOB, MPAJAYCHYID Mepy YrjioB, MIQIIAAW (PHIYP, DPUMEHSS COOTReTCTBYION
LHe TeOPpeTHYECKHE IHAHA.
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IIpn aTom onocpeZioBAKHO NPOBEPAIOTCA CAEAYIONHE YMeEHA: MOHHMATH YCIOBHe 3871a4H, BJIaJAeTh
COOTBETCTBYIOIIEH TePMUHONOrUeH ¥ CHMBOAMKOMN; YHTATH YEPTeXKH, CONMOCTABAATE TEKCT 34JAYM C
AAHHBIM YePTEiKOM.

Henrwo Tperseit yacTH uToropoll arrecranuoNHo# paboTh! asasercs AuddepeAnHpoOBAHHAA NpO-
BePKA NMOBHILICHHOIO YPOBHA BAAAGHHA MaTepHanoM. JTHM onpeaensercd ¢opMa 3afaHHA. B Hee
BKJOYEHEI TPH 33aHNd ¢ NOJHOH 3aNMChIO pemledns, KAK B JUIA HepBoil 4acTH MHTOTOBOIT TeMaTHuec-
KOl paGoTHI, YKCAO BKMIOUYACMEIX 3aJIAHHH ONPEAeNANOCH ONBITHRIM TYTEM.

3aZaHHA TPeTbeH YacTd — CACKHee, HX pelueHuA TpedyioT Gosee ryGOKOro ypoBHS YCBOGHKS U3y-
“eHHOro Marepnana. ORH NO3BOJAIOT IPOBEPUTE BIAZCHNE METONAMH JOKA3ATEILCTE, CIIOCOOHOCTL K UH-
Terpaniy 3HAHMH N3 PalIMYHLIX PASAENOB IPOBepseMOi TeMBI U paHee N3YYeHHBIX TeM, BAafleHue Heese-
AOBATEILCKHMN HABLIKAMH, A TAKMKE YMEHHe HAiTH M NPMMEHNUTD HeCTAHJRPTHLIC NPHUEMEl DACCYKACHMIL.
IIpu BHNOAHeHs# TpPeThel YacTH pAGOTHl yUalliHecad JOIKHLI DPOASMOHCTPHPOBATL YMEHHE TeOMeTpuYe-
CKH I'PAMOTHO 3aNHCATE YCIOBHE (ITO ZAHO) H 3aKMoueHHe (uTo Tpebyercd HAITH HAN HOKA3aTh) 38404,
€e pellleHie, COOPOBOIKAAA CAMO pellleHHe Heo0XoIUMOil apryMeHTaIHel H JOKazaTebHBIMHE paccyRie-
Huamu. KpoMe toro, yuanyweca AOMKHE IOKA3ATH YMEHAE MEOMETPHYECKH I'PAMOTHO BRINOJHATL YepTe-
HH: OPABHJILHO OTMEHATH DABHBIC AIeMEHTHl PHryp, OPOBOJMUTEL: MEeTHAHLI, BHICOTH H ﬁucoerc'rpncm
TPeyroJAbHUKOB, PaAHYChI, XOPILI H AHAMETDPRL OKPYKHOCTEA,

Tax kak Konnenuueii I'MIA pei6paRa cTPYKTYpa, KOTOpad onpeAensgeTcsa BHAOM OTBETA, TO CJOMK-
HocTh 3afauuil B vax oM GM0Ke HAST 11O HApaCTAOIIEH .

DKBIBAJEHTHOCTh BAPMAHTOB MTOTOBLIX TeMATHYECKMX pabor ofecneunpaercs OAUHAKOBLIM pac-
npeieleHUeM 3048HHAH [0 BHIaM TpeOoBaHK, HX OSHHAKOBLEIM COOTHOILIEHHeM B paboTe no BugaM ge-
ATeJILHOCTH, YPOBHAM TPYAHOCTH, A TAKME N0 OAHHAKOBOMY PACMETHOMY BDeMeHU BrinoaHeHus. Ila-
PANIEALHOCTD BAPHAHTOB ZOCTHIACTCH 34 CUET BIAIOYCHUSA B3IAKMO3AMEHACMBIX, OBHOTHNHEIX, OAUHA-
KOBEIX [0 YPOBHIO CJAOMKHOCTH 3agaHull,

3. Bpemsa smnonseans paGornl n yeaosug ee nporenenud. Pabora paccyuTaHa Ha ABA YPOKA, HO B
9 Kyacce TAKAA HArPY3KA ABAAETCA JUIA VALY CA YpeaMePHoil, moaToMy paboTa MosKeT ObITh IPOBEASHA
B ABa »Tana: sageaHua 1—12 aa ogHoM ypoxe, a 13—15 Ha aApyrom.

Ilepsaa u BTopas yacTH paGoTH! BHINONHAIOTC HEMOCPEACTBEHHO B naHKe ¢ TeKCTaMM 3ajaHuM.
IlepBrie 5 3amannit — 310 3afanuA ¢ BHGOpOM oTBeTa. K KaMAOMY H3 NATH 3adaHNil NTPUBeleHb! Ye-’
TLIpe BADHAHTA OTBeTa, 000o3HAueHHKle nudpaMi 1, 2, 3, 4. ToABKO OAHH U3 3TAX OTBETOB BePHLI.
IIpu BHOOJHeHHN 3THX 3alaHHil HeoOxoaumo ofiBecTE KPpYyKXKOM HOMep BHIGpaHHOTO orTBeTa B padore.

Ilpumep. '

JIyu AD — 6uccextpuca yrna BAC, Ha croponax yrna oTaose-
HEI paBHBIE 0Tpe3kd AB u AC. Onpegeanre, B CRIIY KAKOro npH-
3HAKA PABEHCTEA TPEYTOJLHUKOB Tpeyronbhuru BAD u CAD pasnbl.

@. ITo deym cmoponar u yeay mexedy HuMu; A

2. ITo emopoxe u npurexcawium x neil yzaam;

3. ITo mpem cmopoHam;

‘4. Tpey20rvHuKY He PABHBL.

B

Ecan 6bina ponynieHa omnbxa, IPH BRIGOPE OTBETA, TO HANO AKKYPATHO 3A4€PKHYTE OTMEYEHHYIO
mudpy 1 olBeCTH APYryio:

@) 26 2) 20 53 15 410

Caeaylomue ceMb 3aaHuit (6—12) — saganud co csoGOAHLIM OTBeTOM. B oTOM ciyuae nosyden-
HEI OTBET CAeZyeT 3allACATb B CIEUAJLHO OTBeACHHOM A8 9TOTO MECTe,

OTBeTOM NS 2THX JagaHKHI MOKeT ObITH OTAENBbHOE CHOBO, IEJI0e YHEIO, NecATHYHAA APOoDE, OBRIK-
HOBEeHHaR Jpobb, anrefpanueckoe BRIpasKeHHe,
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TIpn 2TOM OT YYALIUXCA He TPeOYIOTCA HM TIOAPOGHEAA 3aNHCh PellieHuA, HU o6bAcHenre BpIGpaHHo-
ro pemiends. B ¢ayyae 3anHCHE HesepHOro oTBeTa HeoOXOAUMOro 3a4epKHYTE €ro M 3aIHCATE PAAOM
Apyroil.

A, nakonen, rpu 3agaauda (13—15) ¢ sanucsio mOKHOTO pellleHHA.

Yunrenr MOKET TOCOBETOBATL YUAIIHMCH BRINOJHATE 3aAAHKA B TOM NOPAZKE, B KOTOPOM OHH 18-
Hi! B paGore. ITpH 2T0M, €C/IN YUSHHK He MOXKeT SBICTpPO pelliNTh 38484y, He cIefyeT 3adepPKNBaThCH
Ha Hell, a UMeeT CMEICHA DepeiiTH K BBIMOMHEHHK cjeAyiolleit sagaul. Beinoanue ece 3agaHus, KOTO-
phle YYeHHK CMOT PEUINTH, MOYKHO BepHYTHCH K TPONYIIEHHBIM SAAAHNAM.

Cneayer IpoHHGOPMUPOBATE YUAIUXCH, YTO BCe HOOOXOMHUMELIE ANA BRIITOJHEeHH  3a0AHKA 3ATTHCH
F BBIYKCJIEHIA MOXKHO CARNATE HA YUePHORHKE, KOTOPEIM Ha NPOBEPKY He cAaeTCH.

4. CacreMa oueHEBAHMSA BLINOXHEHHA OTASALHLIX 3a1audi M paboTr B nenoMm. Ouennsanne pado-
Thl (OleHKA N0 ODATHOANNBHOR MIKaNe: «2», ¢3», ¢d» U «5») OCYIICCTRIAASTCA 110 NPUHUMNY CIOKE-
HHMA, OHO SABHCUT OT KOJHYECTBA 3AZAHHI, KOTOpLIE YUGHUK BEPHO BHITONHNN.

3apaHKie ¢ BEOGOPOM OTRETA CUMTAETCH BLIMOJHEHHBIM BepHO, eC/IM B CIMCKe BAPHAHTOB OTBETOB
VueHHKOM ofBejeHsa nudpa, KOTOPasA COOTBETCTEYET HPaBHILHOMY OTBeTY, 3afaHHe CO CROGOAHEIM OT-
BETOM CUMTAETCH BBHITOIHEHHBIM BEPHO, €CJH NPABHJIBHON OTBET BIUCAH B CHEHMANLHO OTBeleHHOE
O 3TOTO MECTO.

Eciiu K 3aJaHUI0 NPABEACH YePTeN:, TO Ha HeM MOKHO IIPOBOARTE HeOGX0JUMEIe NOCTPOCHHUA,

ITpu aToM oT yueHHKA He Thefyerca HU NOoapodHAA 38MHCH PeINeHUA, HH 00 BACHeHHA BHOpaHHOrO
pelieRus. YepHOBUK, Ha KOTOPOM YUEHUK JelaeT HeoGXONHMEIe eMY 3alllCH, HA NPOBEPKY YUHTEIIO
HE CA2eTCH K [IPY OLEHKE HEe MOJKET BJIUATH HA BHICTABIAEMYIC IO BASAHHMIO OTMETKY.

OueHNBaHHe NPU IPOBEICHUH NEepPBBIX IBVX vacTell paGoTH HA OAHOM VDOKE,

Coraacno asropckoit koHlenuun 'HA 3a kaxxzoe BepHO pellieHHOE 38JaHHE NIePBOil U BTOpoit uac-
TH ydaeMycea Hauucngerea 1 Gann. Taxkum o6pazoM, MakCcHMaILHO 34 paboTy B GopMe TecTa MOMHO
noayunTs 12 6annos. O6imut 6arn popMupyeTea myTeM nojcvyera o6mero KoauuecTea Sannos, nNony-
YeHHLIX VUYAIIMMCS 38 BRIIOJHeHKe PaGoTHL.

Jas nonyyHeHHA NOJOXHTEALHOM OUEHKH YI€HHK JOJKeH HabpaTh He MeHee BOCbMHA Gasnos. B
NPOTHBHOM cay4ae 3a pafory cTaBUTCA orMeTHa «2¢ . BHTONHeHEHe ABEHAXIATYH MAH OAUTHAINATH 34-
JaHUl OLeHUBACTCA OTMETKOH 5.

3agaHde TpeThel YacTH CYMTAETCA BHITIONHEHHBIM BEDHO, ecaM yuyaiiuwiica BLIOpan NMpaBuAbLHBIR
XOJ penennsa, U3 MUCBMeHHOM 3anueH pelIeHu MOHATEH X0/ eT0 PACCYRACHHUIN, Bce AOrHYecKue 1Ia-
rd perreHus obocHoBaHHEL. Heo6xoauMbie anA pelleHNA YepTesKH NMPEABHJIBHO OTPAYKAIOT YCIOBUE U
KON pelleHKA 3aauH. JIIpaBUAbHO BEINONHEHE! BCe NPeofpasOB&HNA K BEIYUCICHNAS, TONYIeH BEPHBIN
OTBeT.

Ecnu Opy BepHOM XOje DEIIeHKA 3aaa4d AONYINeHA ommiKa, He HOCAIAA OTPHHIRIAAIBHOTO Xa-
paxTepa W He BAHALOUIas Ha O0ILYI0 NPABHABHOCTE XOA peilleHH s (MMeloTed HedHAYUTeNLHbIC HeTOY-
HOCTH B uepTexaX, HerpyOble oLIHOKM HJM ONHCKH), TO B 3TOM CAYYae YUAIHEMYCH 3ACHHTHIBAETCH
6aan, KOTODPEIM Ha OAWH Gajn MeHbIle YRASAHHOrO.

OLeHHBAHUE IPK NPOBLICHHH TpeThbell yacTH paboTH Ha OIHOM VPOKe.

Cornacro arTopckoil koEnenurn 'HA BepHoe peuenne 3aJaHHil TpeThell uacTd OlUeHMBaeTCA 1o
pasHoMy: 3aaanue 13 olteHuRaeTcs B ABa Banna, a sanadua 14 4 15 B Tpu Ganna. .

ManxcuManbHO MOXKHO HAGPATE 8 6anN0B, OPH STOM MOJOKHTEABHAA OLEHKA BHICTARNAETCH, eC/us
siabpauno He meHee 4 Ganios,

IIpoBesenre pabors! B B2 9Tald MOSBONAEST BLICTABHTE 34 Hee JBe OIEHKH.




I. TEMATUYECKUE TECTHI

YuyeOHuk «Feomerpun. 7—9» J1.C. AtaHacana u ap.

fnasa X. Meroa xoopaMHaT.
Nnasa Xl. COOTHOWEHUR MEXAY CTOPOHaAMM
M yrnamm TpeyronbHuka

Iensio TecTa, PeKOMEHAOBAHHONO AJAA ARYX FAAB, ABIACTCH ONGDATHBHAS NIPOBEPKA NOCTHIKOHUA
VIAIMMMHCA JeBATOTO KIacca obA3ATeBHONO YpOBHA DOAroTOBKM no TeMaM “IIpocreiimme aagaum B
KoopanHaTax”, “Teopema cHHycoB”, “Teopema xocuHycos”, “PeilleBEne TpeyrolbANKOB” n “Cranap-
HOE IPOH3BeAeHHEe BEKTOPOB", 3ajaHuA TecTOB HANPABJEeHHl HA MIPOBEPKY OCHOBHBX yMeHui, jopMu-
PYEMEBIX TPH H3VYEHHHU TEM: ' '

— HAXOAHTEL KOOPAHHATEH PABHLIX BEKTOPOB, KOODAMHATH CYMMH M PasHOCTH EeKTOPOB, KOOpAN-

HATHI IPOK3BEASHUA BEKTOPA HA YHCIO;
— BBIVHCJATE K0OPAuHAMbYL cepedunbt ompesxa; OAuKY BEKTOPA 1O €r0 KOOPAHHATAM M PACCMOoR:
Hie MeXAY TOUKARMH; )

— HenoCPEeACTBEHHO NPHMEHATDH ONpefedAecHHA CURYCA, KOCURYCA, maHzenca Oaa Awlozo yzra om

0° do 180°, ocrosnoe mpuzoroMempuieckoe moxdecmeo, Popmynbt npueedeHus;

— NPUMEHATH POPMYAY RAOWBIU MPEYZOALRUKG S = %ab * Siny ; meopeMbt CUHYCO8 K KOCUHYCO8

NPH pelieHH TPeYroAbHHKOE;
— BHIYACAATD CKGAAPHOE NPOUIGCICHUE 8EKMOPOE;
— OPUMEHSTL HeOOXOAMMOEe M HOCTATOYHOE YCAOBHe MNePACHANKYASAPHOCTH BEKTOPOB IIPH

pellieHHH 3a7a4.

TECT 1

Bapuant 1
Yacte 1

1. ¥npoernTe Bripaskenue: b - sin 45° + b - cos 135° + b+ sin180°.
1. 0; 2. b; 3. b4/2; 4.5(JS2 +1).

2. Coceanne cTOPOHE NapanleorpaMMa paBHsl 8 cM 1 11 cM, a yron memxxy uumu pasen 30°.
Haitignre naomans naparaceyiorpaMma.

1.44./3; 2. 22; 3. 44; 4.22./3.

3. B Tpeyroasunxe ABC nposenena meguana BM. Onpenenure, kaxkad U3 ero ¢TopoH AB unu BC
fonslue, ecau LBMA = 80°,

1. AB = BC;

2. BC < AB;

3. BC>AB;

4. onpexenHTh HEBO3MOMKHO,

4. OnpezennTe BHA TPEYTOJAbHUKA, He BRIUMCRSRA €0 YIAOB, €CJAK er'0 CTOPOHE! PABHE! 8 cM, 14 cM
¥ 12 cm, .

1. OcTpoyronsnErii; 3. TYIIOYTONBHEI;

2. IpAMOYTOALHBIN; 4. Taxoli TPeyYrONbHHK He CYIECTBYET.
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3. Hafigure KOOPAUHATH BekTOpa & = 23 — %5, ecn @ (-1;2)n b (14; 7).
1. (0; 3); 2.(-4; 3); 3. (-5; 5); 4. (—4; 5).

Yacre 2

6. BoxoBbIe CTOPOHB! PABHOGEIPEHHOTO TPEYTOALHHKA KMEIOT ANHHY 8 ¢M 1 0fpasyoT yroa s 135°.
Hakigure AANHY TPeTheH CTOPOHLI,

7. Hafigure ocTpalii yrox Meykay AUArOHANAMM NApaeOTpaMMa, €C/iH ero GoJblllas CTOPOHA

paBHa -"[2_3 CM, & ZHATOHAJY PABHHL /3 cM K 1 cM.

8. B TpeyrosbHHKe ABC cropona AC paBHa 8 ¢M, OJUH M3 YTJIOB, HPUIEKANIAX
K 3TOi CTOpOHe, paBeH 45°, a yron, nmporHBogdexamuit eft, pasen 60°. HafiauTe
CTOPOHY, MPOTHBGJIEKANLYIO YTy B 45°.

9. Inaronans napajjenorpaMMa ZenHT ero yroJ Ha 4acTH, paBunie 45° u 30°,
Haitaure oTHomeHHe Goableil CTOPOHBI NapanleOTP&MMA K €ro MeHblilel ¢To-
POHE.

10. OnpepeanTte, CKOMBKO PellICHUIl MeeT cleaylollan 3agaua. PeinaTh aaga-
4y He HAJO.

“B mpeyeorbnuxe ABC cmopona AB pasna T cx, cmopoua BC pasna 21 cx, a
yzoa C pasen 33°. Haiidume yzon BAC”. A

B
A D
B
AC

11. Ipa pexTopa @ m b mMeloT ofIIes HAYAIO B BEPIIWHe PABHOGEAPEHHOTO TPEYrOJALHHKA, 8 HX
KOHIIbI HAXOAATCH B BEPIINHAX IIPH OCHOBAHHMU ITOTO TpeyronbHKKa, HalignTe yron Memxay BeKTOpa-

M G+b ya-b,
2 2

12. OnpefieniiTe B3aUMHOE PACIHOJOMKEHHE HEHVJIEBBIX BEeKTOpPOB @ MU b, ec/K CHpaBelAHBO YT-

BepokaeRMe 4 - b = @|-| b|.

Yacte 3

13. B rpeyroasHuxe ¢0 cTopoHaMi 4 cM, 5 eM u 8 eM HaiifuTe ANMHY MeEHaHK!, IPOBEAEHHOH U3
BepLIMHBI 6obIIErO yria.

14. B Tpeyroapuuxe ABC yroa A Goawwe yriaa B, a yroa B Goaswe yraa C. K kakoi u3 sepuing
TPeYyronbHUKA OJMKe BCEro PACTIONOKEH HEHTD BIMCAHHONH B HETO OKPYKHOCTH?

15. JTokaxuTe, YTO £CAM JMArOHANN dersipeXyrojibHuka ABCD B3auMHO neplleHAUKYJIAPHEL, TO
AB? + CD* = BC? + AD®,
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Bapuant 2
Yactb 1

1. ¥npocTtuTte Bripaxenne: b« 8inl20° + b - cos 150° + b - sin90°,
1.0; 2. b; 3.b.J3; 4. 5(J3 +1).

2. Tynoii yroa pomé6a paBen 150°, a ero cropora pasHa 6 cM. Hailigure nnomangs pomba.
1. 18./3; 2. 9; 3.9.3; 4.18.

3. duaronasu napajiesorpaMma ABCD nepeceraiorca B Touke O. Ompegennre, Kakas M3 €ro
cTopoH ~— BC unu CD - Menrwine, ecau yroa AOB — ocrpuiil.

1. CD = BC; 3. BC>CD;

2, BC < Ch; 4. oNpefeINTEL HEBOZMOMKHO.

4. OnpepeauTe BUA TPEYrOABEHKA, He BHYKCAAA €r0 YTJOB, €CHH €r'0 CTOPOHK pﬁanu 0,3 cm,
0,4emu 0,5 cm,

1. OcrpoyronsHeiii;

2. IpAMOYIroNLHELIH;

3. TYOOYroAbHbii;

4. Takoil TpeyroALHUE He CYIIecTBYer.

5. HaliamTe KOOpANHATH BeKTOpA & = b ~ %t-l , ecam @(-2; 1); b(1; 0).

1. (2; —0,5); 2. (1,5; 1); 3.(0; 1); 4. (~1; -0,5).

Yacte 2

6. BoKoBBE CTOPOHBEI PABHOORAPEHHOrO TPEyroJbHMKA MMEIOT AJRHY 8 oM H obpasylor yron, pas-
auift 135°. Haligure AANMHY TpeTbeil CTOPOHBI.

7. Hafigure Menbutuii yI'oJ DapajuiejorpaMMa, ecil ero CTOPOHN paBeH 1 ¥ /3, & ogHA H3 gHAa-
roxaneil pasua /7.

8. Huaronans AC mapanjenorpamma ABCD Zeauntr ero yron DAB nHa B c
yacTi BAC u CAD, paBanle 680° u 45° coorsercreenno. Haltanre Gonsmyio

CTOPOHY NMapaJieJOrPaMMa, eCH ero MeHbIIas CTOPOHA PaBHA 4 ¢M. % D

9. ¥rasl npu ocHoBaWnn AD Tpameumu pasHe 60° m 30°. Haiigure B C
OTHOILIEHHe CTOpOoH AB u CD.

D
10. Onpepennre, CHROJBKO pelIeHHi uMeeT chaexyioulas s3agada. Pe- B
wWaTL 3aAaYY He HaAO,
“B mpeyzorvruwe ABC cmopona AB pasna 8 cm, cmoporna BC pasna
16 e, a cunyc yeaa C pasen 0,4. Haitdume yzon BAC”. A C
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11. JBa BeKTOpa @ ¥ b MMeT 0Iee HAYAIO B OZHOU U2 BepIIUH poMOa, 8 HX KOHLIBI HAXOJATCA

B COCEXHUX BepiiinHax aToro pomba. Ha¥ianTe yron Mem Ay BeKTOpaMH a+b ya-b,
2 2

12. Haitaure cranfpHoe NMPOM3BEAEHHE BEKTOPOB & W b, eCAH BeKTOPH & u b coHampaBfeHEI M
|al =8,{&] =1.

Hacte 3

13. OIBe cTOpOHBI TPEYrOJLHKKA MMEIOT ANMEDBI 6 ¢cM 1 12 M, a yron mexay HuMn pageH 120°.
Haitayre anauny SuccekTprcn, mpoBeaeHHol k §oapuielt cTopoHe.

14. [Ipe cTOPOHL! TPEYrONRHHKA KMeloT AauHbl 10 cM 1 6 ¢M, a Mmeanana, npoBeileHHEA K TpeThel
cTopoHe, papHa 7 eM. Hafinure yrom meyxkay HaHHBIMH CTOPOHAMH TPEYIOJbHHKA.

15. JoraxkuTe, 9To 6HCCEKTPHCA YIia TPEYrOABHHKA JeIUT IPOTHBOJISXKAILYIO CTOPOHY Ha OTPes-
KH, MPOMOPUHOHANBHEIE NIPHACHKAIMM CTOPOHAM,

Mnasa Xll. ANUHA OKPYXXHOCTU W NAIOLLAARL KPyra

Henso TecTa, peKOMEHAOBRHHOTO AJA NAHHON DIABLI, ABAACTCA ONEpATUBHAA NDPOBEPKA JOCTHKE-
HUS ydaluMMCA JeBATOrO Kjaacca o0fsaTelbHOre YPOBHA NOATOTOBKY 1O TeMmaM “IIpaBRinHEIE MHO-
TFOYTrONLEHKA", “OKPYKHOCTD, OMHCAHHASA OKOJO [PABHIBLHONO MHOTOYTOABHUKAE”, “OKpYMHHOCTE,
BIUCAHHAA B OPABUALHEIN MHOTOYTOAERMK"” ¥ “IlAKMHA OKPYHOCTH H NAOLIAAL Kpyra”, 3agaHusa Tec-
TOB HANPABAEHH HA IPOBEPKY OCHOBHBIX yMeHHI, GOPMUPYEMBIX IIPH H3YUEHHH 3THX TeM:

— HeMmoCPeACTBEHHO HDHMEHATHL OlIpeleNeHHe OKPYNMHOCIMU, OAUCAHHOL OKORO NPpasUAbHO2O0
MHO20Y20RbHUKA, ONDEIEJICHUE OKPYNCHOCHU, BRUCAHKHOUL 8 NPREUALHLIIE MHROZOYZOALHUK
¢ropMyJILl, CBASLIBAIOIINE PASHYC OITHCAHHON OKPYIKHOCTH M PAJUYC BIHCAHHON OKPYMHOCTH C
AAUMHOH CTOPOHBI NMPABMJALHONO N-YroJbHUKA; GOpPMYNBl AJHHE OKPYXCHOCTH, RJAMHEL KYTH
OKPYKHOCTH; ILACIIAAY Kpyra 1 GopMyny IMJIOINEAH CEKTOPA;

— BBIYHCIAATH SAHHY OKPYIKHOCTH, ANHEY ZYTH OKPYKHOCTH, ILAOUIAAL KPYTAa, IUICIIALs KPYroBo-
ro CeKTopa, NpUMeHAA NoJAyYeHHbIe GOpMY L.

IIpyu aTOM ONOCPEAOBAHHO IPOBEPSIIOTCHA CASAYICHINEG YMeHMA:

— OOHUMATB YCAOBHE 38Aa9H, BAALETh COOTBETCTRYIONEH TepMHHONIOTHEH H CHMBOJIHKOMN;

— YHTATH MepPTeKH, CONPOBOXKARIOIINES TEKCT 348841, CONOCTABNATE TEKCT 384a4YH ¢ AAHHLIM Yep-
TEXKO0M, BbIIENATEL HA YepTe:Ke HeoOXoANMYI0 HDM PellleHNH 3aAaYuu KOH(UIypammIo.

TECT 2

BapuanT 1
YacTe 1

1, CyMMa BEYTPEHHHX YIJIOB BEINYKJAONG MHOTOYIOJILHUKSR B ABa PASA MEHBIIE CYMMB BHEIIHHMX
YrA0B, B3ATHIX [0 OAHOMY NPH KaskJ0H BepiiuHe. OnpefennTe, CKOMbBKO BEPIINH HMEET 3TOT MHOIO-
YFOABHHUK.

1. 3; 2. 4; 3. 6; 4.8,

2. B OKpYRHOCTH ¢ paguycoM 5 cM xopga AB ABaAAeTCH CTOPOHOH NPAaBHNL-
HOro BochMuyroasHuka. Haillzute nnaMpy Menbmmefi ayry, crarupaemoit sroit
XOpAOoiA.

5m sm o 57
1.—2—cu, 2. 7 oM P e 4. 5 CM.
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3. Yernipe paBHBle OKPYHHOCTH NONAPHO KACANTCA BHEIIHKM 06-

pazoMm. Haiiaute nioliaflb salITPHXOBAHRHONK (UTYDEI, eCau PAfHYC
Kaxzolt U3 OKpY:RHOCcTeH pageH 4 cM.

1. 167 cn?;
2. 64n on?;
. 3.1 -mem?;
4. 16(4 - n) em2.
4. HaitauTe paguyc OKpYHKHOCTHE, ONMCAHHOE OKOJO MPABHIABLHOTO
TPeYroALHUKA, eCc/H Paguyc BOMCERHHON B Hero oRpysrHocTy 3 CM.

1. 6J§ CM;
2.1,5 enm;
3.6 cm;

4. 3-“{2-—"’: M.

5. HaiimuTe OTHOIIIeHHEe CTOPOHEL IIDABHALHOrO HISCTHYTOABHUKA,
BHACAHHOIO B OKPYsKHOCTh, K CTOPOHE NPABRJILHOTO INECTHYTONBHHEA,
ONHCaHHOTO OKOJIO Hee.

1. H 3‘

[
o

-
L]

2‘ 4I

vl G

Bl
-

Yacts 2

6. Buyrpu xpyra pagmyca B = 6 cM npoBeeHa OKPYKHOCTE,
JeJNAIAA Er0 HA JBe paBHOBeAHKEe puryprl. Haliaure ee paauye.

7. Haligute ANAMHY rpEEANGI 32UITPUXOBAHHOH GHUrypsl, HCIONL-
3yf GaHHBEIE DUCYHKA.

i}
8. OnpepenvTe DeHTPANBHBIN YroJl NPABHALHOrO 1-YrOJBHUKE, €CJu ero cropoua 6 cM, a pazguyc

BOMcaHHON ORpyRHOCTH 3./3 M.

9. Hyra okpyKHOCTA ¢ DEHTPOM B ToYKe O COOTBETCTBYET IEHT-
pansBoMy yray, paeoMy 120°. HaBecTHO, uTe AJMHA OKPYIKHOCTH ¢
LEeHTpOM B Touke O, paBHa AnuHe 3Toit gyru. Haltaure oTHolueHue

PAIMYCOB OKPYHCHOCTECH,
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10. Orpezok CD asnsaerca ofuleit XopZoil ABYX nepecexaommnxcs
OKpy:KHOCTeH TakMM 00pa3oM, WTO MX HEHTPL! JeMAT MO PAasHLIe
cTopoHH oT xopzel CD. Ilpm sToM AnA OXPYHHOCTH € LIEHTPOM B TOUKE
(Q sra xXopaa sABAAeTes CTOpOHON EBIMCAHHOTO KBagpaTa, & JAaA
OKPYXHOCTH C IIEHTPOM B TOuKe (J; 3Ta XODPAa ABAAETCA CTOPOHOH
UpaBHALHOTO RIHCAHHOIO TPeyroJbHUKaA. HaltaiuTe paccTosHie Mew-
AV IeHTPaMR OKPpYRHOCTel, eciM CTOPOHA KBAADATA paBHa 3 ¢,

11. B rpeyronsaure ABC, cTOpoHRE KOoTOpOro paBHH 25 oM, 26'¢cM
u 3 ¢M, BOMCaHA OKDYXHOCTE. HalianTe pagnyc BIMCaHHOYN OKPYIKHO-
CTH.

12. Oro.10 paBHOGEADEHHOTO TPeyroabHUKA ABC, ocHOBaHHE KOTO-
poro paesHo 24 cm, ontucara oxpysxHocTs. Haliure paguyc onucandoi
OKPY:HHOCTH, eci DOKOBAA CTOPOHA TPEYroJIBHUKA paBHa 13 cM.

Yacte 3

13. Ilnomaak Koabla, 06pas0oBAHHOTO OKPYKHOCTBIO, QINCAHHOMN
OKOJIO TPABANLHOTO TREYIOILHUKA, B OKPYMHOCTBIO, Bnncanﬂoﬁ B He-
ro, pagua 7. Haiigure cTOpoRY TpeyrojbHHKA.

C
0 F
D
B
C
B
A C
Ag
0 Ag
Aq

14. Onpepennre, A8 KAKEX IPABUALHLIX A-YTMOMBHHKOB CTOPOHA MEHbUIE PAJHYCA ONTMCAHHOMH OK-

PY{HOCTH.

15. B panRofoUuHYI0 TPANENHIO ¢ oeTPRIM yraoM 30° BrucaHa okpy»HocTh. Haltaure orHOWEHME

JJAHMHBT OKPYMHOCTH K MEPUMETDY TPaneun.,

Bapuant 2
Yaers 1

1. CKONEKO CTOPOH MMEeeT NPARMALHEI MHOTOYPONBHHEK, eCY KaX LI U2 ero BRYTPEHHUX YIJIOB

paBen 165°7?
1. 3; 2. 7 3. 24; 4. 15,
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2. B okpyRHOCTH ¢ paguycoM 5 cm xopaa AB aBnaerca CTOpOHON A
OpaBUNLHOTO Tpeyroasinka. Haliaure nauuy menbmie#t gyre, CTSrA-
raemoii aToli xoproii.
bn . 10m . »
1. 5 oM 3. 35 oM 0 B
S ... 6n
2. 3 o 4. T ™

3. Tpu paBEbIE OKPY’RHOCTH MONAPHO KACAIOTCA BHOIIHAM 06pasomM.
Hailizure nnomank salITPHXOBARHON BHUIYDPLI, 6CAH PANNYC KaXao#k U3
OKDPYIRHOCTEN pasen 4 CM.

1. 16(2./3 - ) e 3. lg—" em;
2. %ﬂ cm?: 4. 5’43 em2,

4. Hatigure cropory KEafparta, OINHCAHHOTO OKOMA0 OKDPYHKHOCTH, ec-
N7 CTOPOHA TPABMABHOTO INECTHYIOJBHEKA, BIUCAHHOTO B 3TY OKPYX-
HOCTB, PABHA 3 ¢M. :

1.4,5cMm; h 3.3./3 em:
2.6 cM; ) 4. 3.2 cna.

5. Halignre oTHOmMEHNEe CTOPOHE! MPABHABHOTO TPEYTOJBHAKA, OITH-
CAHHOTO OKO0JI0 ORDYJKHOCTH, K CTODOHE NPAaBHABHOIO TPEYFOABEHKA,
BIUCAHHOTO B Hee.

1, )
L33 3.2;
2 J3
2, = 4, 22,
3 2

YacTe 2

6. BryTpHM Kpyra paguyca R nposeseHa oKpy)KHOCTh paguyca r,
Aensmiaa ero Ha Ape urypul. Ilpu aToM naomane GUrypsl, orpaHa-
YeHHOH OKPYKHOCTAME PAgANYCOB R U r, B TpH pasa 6oabme IWoLAaLH
Kpyra paauyca r. Hafiqure paguye r, ecam paguye R paseH 6 cu.
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7. Haligure ANHAY rpaHUIEl 3aIXTPUXOBAHHON (Urypsl, HCHOJXb3YHA
JaHHbLIE PUCYHKA.

8. OnpemenuTe NEeHETPANBLHBIA Yroa NPABMILHOTO II-YrOJABHMKR, €CJAH €rC CTOPOHA PABHA 2 CM, a

paguyc ONMHCAHHON OKpPY:XHOCTH /2 eM.

9. JIyra OKDYKHOCTK € UEHTPOM B TOuUKe (0 COOTBETCTBYET IIEHT-
paapHOMY yriy, paBHomy 150°. HasecTHO, UTO AAMHA OKPYMHOCTH €
IeHTpoM B Touke O paBHa AnvHe 3Toi ayru. Haligure pagnyc oKpyHHOCTH

¢ USHTPOM B Toure (O, ecl® pPagnyc OKPYXHOCTH ¢ IEHTPOM B Touke O
paBeH 6 cMm.

10. Orpesox A dg ABAsSeTca ofineil XopAod ABYX mepecexamluxcs Ta-
KHM 00pazoM CKPY:KHOCTEH, UTO HX IHEeHTPHI JIEHAT II0 Pa3HbIe CTOPOREBE OT
xopas! A Ag. TIpr 3TOM A8 OKPYKHOCTH C HeHTPOM B Touke O 3Ta XopAa
ABNdAeTcCHA CTOpOH.Oﬁ MPABHJABHOIO BNHCAHHOIO IHeCTHYIOJBHHKa, a4 ANdA
OKPYKHOCTH € IEHTPOM B TOUYKe O 5Ta XopAa ABJIAETCA CTOPOHOH BNUCAH-

Horo KBaapaTta. HaiijuTe paccrodumne MeXAy LEHTPaMHM OKPYXKHOCTeMH,
ecJY CTOPOHA LIECTHYTONLHIUKA paBRa 6 cM.

11. B pasuofeapenunlil Tpeyroabink ABC, ocHoBaKHMEe KOTOPOIO PABHO B
14 ¢M, BnucaHa oKpy:cHOCTE. HailiaguTe pazmyc BOHCARHON OKPYKHOCTH,
ecjiH GOKROBAA CTOPOHA TPEYrONBHUKE PaBH& 25 ¢mM.

12, Orxono TpeyroasHuka ABC, cTOpOHBE KOTOPOro pasnabl 15 M, 14 eMm B
7 13 ¢M, onucaHa OKPVKHOCTE. HallanTte paguyc OMHCAHHON OKPYXHEOCTH, /
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YactL 3
13. IInomans KoabLa, 0Gpa3s0BaAHHOIO OKPYIKHOCTBIO, OIIMCAHHOR
OKOJIO TPARMJILHOTO Y€THIPEXYTONbHUKA, H OKPYHOCTHIO, BIHCAHAOH 2 By
B HErO, paBHa 7. HaliznTe cTODOHY YeTHpPEeXyTONLHRKE, / \
o
\ N
r
B, a, By

14, Ins KagMX OpABMALHEIX N-YTOABHMKOR NOJOBHHA CTOPOHLEI He MeHbINe, YeM PAAuYyC BHHCAH-
HOM oxpyuocTH?

15. OrpyXHOCTH, HOCTPOSHHAA HA ocHOBaRAN AD Tpaneunn ABCD xax Ha AnaMeTpe, NPOXOAHNT
yepes cepefuHs! GOKOBRIX cTOpOH AB u CD rpanenuu u Kacaerca ocRoBanasa BC., HalianTte yram Tpa-
OELLHR. .

Tnaea Xtll. AsuxeHus

Henslo TecTa, peROMEHAZOBAHHOND ANA JaHHOH T'IaBH, ABNIAETCH OIEPATHEHAS NIPOBEDKA AOCTHKE"
HUA YYKHIAMKCH JEBATONG KAacca 06A3ATeNBHOTO YPOBHA NOATOTOBKH IT0 TeMe “nrmxenna”. Sananua
TecTa HANpaBJieHbl HA NIPOBEPKY OCHOBHLIX YMeHHNH, GOPMHEPYEMbIX TPH H3YUYCHHH 3THX TeM:

— PpacIOZHABATHL HA YepTeXaX OCHOBHEIC BUAN ABHXEHWN: NOHTPAJRHYIW CUMMEeTPHIO, IOBOPOT,

OCEBYI0 CHMMETPHIO, TAPANNenbHBIN Iepenoc;
— NPUMEHATH NOJAYYeHHbIe CROZEHUA MPH PeIIsHUY npocrefinux sanas.

TECT 3

BapuanTt 1
Yacre 1

1. Onpegenure, KAKOH N3 OPHBEASHHMX HUME YOTHPEXYTOALHHKOE HMeeT OCh CUMMETDHM, YKa-
KHTE HOMEP 3TOr0 YeTHPeXYroALHNKA B OTBETe.

1. 1); 2. 2); 3.3) : 4. 4).

2. OnpesennTe MO PHCYHKY BHX ABMMKEHUA., ¥ KAKHTE HA PUCYHKe,
K&K OHC MoxKeT GBITh 34AKHO.
. Hentpanraaa cUMMeTpHA {YKa)KHTe LEATP);
. NOBOPOT (YKaKNTe Yroll H HATIpABIeHUe);
. OCeBad cUMMeTPHA (VKAMKUTE OCh);

. NapasesibHbIR NEPEHOC (YKAKHTE BeKTOD).

. HapaanemorpaMm EMeeT TOJBKO OAHY OCh CHMMeTpUM. OnpeaeauTe ero BUA.
. HpaMoyroasHKK, OTAMYHLIHA OT REAADATA;

. poM0, OTAHYHBIHA OT KBaAPATA;

. KBAADAT;

. TAKOH napanieforpaMm He CyIIeCTBYeT,

e G0 BO = W0 b 0 DD
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4. TpeyroJIbHHK HMeeT TP ocH cUMMeTpHU. OnpeJenuTe BHA TPEYTroJAsHUKA.
1. PaguocropoHHRii; 3. paBHOGegpeHHBIH;
2. paBHOCTOPOHEHIH; 4. Taxkoll TpeyroALHUEK He CYUIECTBYET.

5. llpy HeHTpaNbHOK CHMMETPHU OTHOCHTEeNbHO BepmmuHb C TpeyrosbHuKa ABC ero BepinnHa A
NepexoAuT B TOYKY D, a Bepmuda B — B Touky F. Onpesiennre B3aHMHOE PACIONOXKEHUE MPAMBIX,
coaepAAINX BEICOTH AM 1 DN Tpeyroasgaros ABC n FDC,

1, IIpAaMble neplieHAUKYJIAPHEL;

2. npAMEle NepecekaloTes, HO He NEPNeHAHKYIAPHEL;

3. npAMbie DapaaleIbHbI;

4. npAMEle COBOAAIOT,

Yacre 2

6. Onpenennre, CKONBKO CYLIECTBYET ABHKEHMI, epeBoALIHX KBAZpAT caM B ceba.

7. ¥roa ABC, pasamii o (ot < 90° ), npu nosopore Ha 60° B Hanpasne#uy oT A K C nepexon#T B Yroa
A,BC,. Haitnmre yron ABC,. :

8. llau npAMOyrofsHeIil pasaodeaperntiit rpeyronsunk ABC, IIpn cuMMeTpHH JaHHOTO TPEYIroab-
HHKa OTHOCHTEIBHO NPAMOil, cofeprralneii ero renoTenysy AB, sepmnrna C TPeYTroJLHHKA NEpelIia B
rouky C,. Haltzure zmuny orpesxa CC;, €CnH KaTeT Tpeyroabiuka pabed 12 cm.

9, Bryrpu yriaa AOB, papnoro 45°, ormedena Touxa M. Toakn M, n M, cuMMeTpH4HbI Touke M
OTHOCHUTEJILHO CTOPOH yria. Oupenenute yron M,0OM,.

10. Janx paprocropoHHuil Tpeyronsauk ABC. [Ipu mosopoTe TpeyronnHuka Ha yroa 180° eoxpyr
cepeIMHbI OZHOHN K3 €ro CTOPOH BePIUHHA A Iepeniia B TOUKY A, BepminHa B — B rouky B,, sepmuna
C — B Toukry C,. Hailtante aauny orpeska CCy, ecIH CTOPOHA TPeYroJIbHUKA paBHa 12 cM,

11. IIpu mosopore Ha yrod 90° Bokpyr TOYKHM NMepecedeHHA AUATOHANEH NapalielorpaMM nepe-
wreq cam B ceba. OnpegenuTe ero BuA.

12. B pasuoGeapennom Tpeyroasnke ABC ¢ ocHoBaHueM AC npopeaexa meauada BD. Ilpu napan-
JenLHOM MepeHoce BeplIMHA A mepeinna 8 Touky D, a TpeyroasHux ABC — B TpeyronsHuk DB C'.
Haiizpre nepumerp yeTsipexyronsenxa ABB’ D, ecan 6oxorag cTopoHa TpeyroJIbHHKA paBHa 5 cM, a
ero ocHoBaHue 8 cmM,

Yacte 3

13. B tpeyroabHHke ABC pepiuuHa B cuMMeTpH4Ha TOUKe K OTHOCHTeNbHO OMCCEKTDHCH BHYT-
pedHero yria TpeyrojbHuKe npu BepiunHe A, Haiianre orpesok CK, ecnu AB = 3 cM, AC = § cm.

14. Coceguue ocH CHMMETPHH OPABMILHONO MHOICYTOALHHKS MepecekanTced nog yrhaom 15°, Ka-
KO YMCJO0 CTODOH UMeeT 3TOT MBOTOYTOABHHK?

15. Jipe Aepesun A n B Haxogarca no ogHy CTOpoHY ot mocce a. Onpegenure, rae Ha 1Mocce @ HAAO
PacHoIOKHUThL OCTAHOBKY aBTObyca K, uTo6bl cymma paccroannii AK + KB 6s11a HaMMeHbIICH?
3amevanue, [llocce CUHTAIOTCA NPAMON JIHHKEH.
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Bapuaut 2
Yacte 1

1. ITo AaHHBLIM PHCYHKAM ONpeAeNrTe, KAKAS CPeAH NPUBEeJeHHBIX HHE TPANEI Wil HMeeT 0Ch CHM-

MeTpun. YKaKUTe HOMEP 9TOl TpanelHH B OTBETE.

. 1) 2) 3) 4)
1. 1) 2. 2); 3. 3); 4. 4).

2. OnpezenuTe N0 PUCYHKY BHA ABHKEHHA. ¥ KAJKHUTe HA PUCYHKE, 4
K&K OHO MOMKeT SHTh 3aJaH0.

1. Uenrpansuaa ciMMeTpHA (YHEIKHTE IIRHTD);

2. noBopOT {YKaKHUTE YIOJA H HANIPABJIEHHE);

3. oceBad cHMMETPHA (VKaXKHTE OCh);

4. napannensHuii NepeHoc (YrRaXuTe BeKTOP).

3. IlapannenorpaMM MMeeT YeThIpe OCH cHMMeTpuu, Onmpegennute erc Buj.
1. IIpAMOYTOABEKK, OTAHYHEII OT KBEAJADATS;

2. poM0, OTIMUHBIH OT KEEAPATA;

3. KBagpar;

4. Taxoil napanneJorpaMM He CYIIeCTBYeT.

4, TpeyroJLHHK UMEeT TOALKO OOHY OCh CUMMeTPHH. Onpefe/iiTe BHA TPEYrOJLHARA.
1. PasROCTOPOHHNIA; 3. paBROGEPEHHEL];
2. paBHOCTOPOHHNIA; 4. Tako#l TpeyroNsHHK He CYIDECTBYeT.

5. Jau rpeyronsunk ABC, IIpu nedTpanbsoii CHMMETPHE OTHOCHTENbHO BepiiiALl C ero BEpIIHHA
A nepemna B Touky D, a sepmuEa B — B Touky F. Onpegesure B3aMMHOE PACIONOMKEHYE MPAMBIX,
cofepxampx Guccexrpucst CM u CN tpeyroasuukos ABC u FDC.

1. TIpaMuie neprenAURYAAPHE]L,

2. npAMble TepeceraloTes, HO He NepIeHAUKYAAPHEI;

3. npAMbIe NapanieNibHbI;

4. npaMBIe COBIAAAIOT,

YacTte 2

6. OnpegenuTte, CKOALKO CYIRECTBYET ABMMEHHH, NepeBORAIKX poMb caM B cebd.

7. ¥ron ABC, paeHHii o (& < 90°), npu mosopoTe HA 60° B HanpaeaeHnn oT A K C NepexofuT B yroJa
A BC,. Haiinure yron CBA,,

8. llan npaMoyroabibiii pasEOOSeqpPEHREIN TpeyronbHNK ABC, IIpn cRMMETPHH ZAHHOTO TPEYTOAb-
HHK& OTHOCHTEJIBHO HPAMOii, comepikaliieii ero kater AC, Bepmnia B TpeyroJibEUKa Nepelia B TOUKY
B,. Haiiaure anuny orpeara BB;, ecau runorenysa TpeyroJbHMKa pasHa 7 cM.
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9. BuyTtpu yraa AOB, pagnoro 90°, ormeuena Troura M. Touxkn M, n M, cemmerpuuHbl Touke M
OTHOCHTEABHO CTOPOH yraa. Onpegenute yron M 1OM.

10. Hau papHocTopoHHEHNHE Tpeyronseny ABC. Ilpy nosopore TpeyroasHukg Ha yroa 180° soxpyr
BepLIMHLI A BeplnvMHA B TpeyrofisHHKa Nepelnsia B TOUKY B, , Bepuunna C —— B Troury C,. Halianre pu-
uy orpesxa CC,, eCAM CTOPOHA TPeyroasHyuKa paBHa 12 cM.

11. Ilpu mosopoTre Ha yron 120° BOKpPYr mEeHTpa BOMCAHHOH OKPYKHOCTH TPeYFOALHHK Nepeiesa
caM B ceba. Onpelienure ero BHJ.

12. B pasHOCTOPOHREM TpeyroasHuEKe ABC npopenena Menuada BD, Ilpu napaanensHoM nepeHoce
TO9Ka A nepemna B Touky D, a Tpeyronbuux ABC — B rpeyroasuux DB C’ . Haiipure mepumerp ve-
THipexyroJbHuKa ABB’ D, ecnum cTopoEa TPeyroJbAAKA paBHa 6 oM.

Yacrs 3

13. B tpeyronreuke ABC pepinuna B cumMerpuyHa TouKe K OTHOCHTENBHC OHCCEKTPACEH! BHEIIHE-
ro yrja TpeyroabHKEKa npu BepmuHe A. Haitaute orpesok CK, ecau AB = 3 cm, AC = 5 em.

14. CoceiHne OCH CHMMETPHHE NPABHALHOTO MHOTOYTOJLHHMKA MEPECEKATea D04 yraom 20°, Ka-
KOe YUCHO CTOPOH HMEET 3TOT MHOI‘OVI‘OJIBHHR?

15. /se zepepan A ¥ B HaXOAATCA M0 OAHY CTOPORY OT mocce ¢. Onpeaeaure, rie HA II0CCe & HANO
PACIIOJIOKHUTE OCTAHOBKY aprobyca K, uTofsl pacCTOAHMA OT KK A0 H3 AepeBeHb KO OCTAHOBKH GhIIM
pPABHEIMH.

Bamevanue. llocce cunrawres opaMoil TMAKEH,



N

YyebHuk «Feometpusa. 7-9» A.B. MNoropenosa

§ 11. Nopobue duryp

Ileanio TecTa, peKOMEHIOBAHHONO A1 ZAHHOTO Naparpada, asaAeTca oNepaTHBHAA OPOBEPKA AQ-
CTHXKOHUA YUAIUMUCA AEBATOrO KAACCa 06A3aTeIBHOr0 YPORHA NOATOTOBKH No TeMaM: “IHogobue du-
ryp”, “IIpraRakn momobOHA TpeyroasHHKOR”, “Iloaofne NMpAMOYroNbHHEX TPeYroALHHKOB”, “VrTawl,
BIHCAHHKIE B OKDYXHOCTS”, “IIpomopiuoHanLHOCTh OTPESKOB X0pA U CeKYUINX OKPYRHOCTH”. 3aaa-
HHA TeCTOB HAIIpaBjdeHkl HA NDOBCPKY OCHOBHHWX ymeunﬁ, Q)opmupyemux IpH H3y4YeHHH TEM:

— PACIOIHABATH HA YePTEKAX, HCIOAB3YA OOpPefeJeHHA! NPOMOPIHOHANLELIE OTPe3KH U nofob-
HbI€ TPEYTOJLHAKH, HeRTDAIBELI YTOI K AYTY OKPYAHOCTH, COOTBETCTRYIOWYIO JAHHOMY IIeH-
TPARLHOMY YIDAY; BOHCAHHEIL yron;

— naofipanaTs NogodERe DATYPH, DOZ06HEE TPEYTONBHNKH, HEHTPARBHEIH YIoa H AYTY OKPYRK-
HOCTH, COOTBETCTBYIOINYIO JAHHOMY HeHTPAJbHOMY YIIY; YroJ, BIRCAHHHI B OKPYIKHOCTE;

~— BBIIENATH U3 AAHHOH KoHbUrypanuu nogobHbie GUrypsl, noaobHMe TPEYTOALHHKH, IeHTPANE-
HBll Yron B AYry OKPY)KHOCTH, COOTBETCTEYIOIIVIO AAHHOMY LEeHTPANBHOMY YIAY; YroJ, BOH-
CARHKIN B OKPYHHOCTB;

— OpHMeHATHh OpH pellleHMH 3a1aY onpegeeHns nogobusa ¢ouryp, kosbdrnuenta nogobns, neHT-
PAJNILHOTO YrAa H AYTH OKPYHOCTH, COOTBETCTBYIOIIEH XaHHOMY LIEHTPANALHOMY YIJIY; yrja,
BIMCAHHOIO B OKPYKHOCTD;

— IPHMEHATH OPH peIIeHHU 38JaY IPHIHAKH NOA00MA TPeyroJbHUKOB, CBOHCTRO GHCCEKTPHCH
YO8 TPEYroNbHAKA, TEOPEME O CPeXHe NPONOPLHOHATBHBIX OTPE3KAX B IPAMOYTOALHBIX. TPEY*
roJILHUKAX, TeopeMy of yrile, BIHCAHRHOM B OKDYKHOCTh; TEOPEME! 0 OPONOPIHORAILHOCTH OT-
Pe3SKOB X0DPA M CeKYHIMX OKPYIKHOCTH,

TECT 1

Bapuwaur 1
Yacre 1

1. Oenrpanpuriil yroa Aa 75° GoJsbine BOKMCAHHOTO, ONMPRIONIErcCHE HA TV e Ayry. Onpepennre,
YeMy paBHA FPAAYCHAA Mepa BINCAHHOI'O Yria.

1. 75°;

2, 37,6°%;

8.112,5°%;

4. 150°,

2. Haiigure Gonsimii yron TpeyrodsHHKA, €C/IM NS LEHTPA OIHCAH" B
Hoit OKPYKHOCTH er0 CTOPOHE BHOHE! rox yraamu 100°, 120° u 140°,
1. 50°;

2, 70°;

3. 60°;

4. 140°,

3. B tpeyronsHuke ABC nporegena Guccexkrpuca BD. Touxa D ae-’ A
aut cropouy AC Ha otpeaku AD # DC, cOO0TBeTCTBEHHO PDABHEIE 3 CM H
5 cM. Haiinure cropouy AB, ecau cropora BC pasua 10 cm. D

1. 3 cm; . 8. 10 em

2. 5cm; . 4. 6 cm.
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4, Cropoum AB n BC tpeyronbunka ABC ¢OOTBETCTBEHHO
paBdH 15 cM n 12 cm. IlenTp oxpyxHocTH (rouxka O), mpo-
xopamed gepes Bepitrum A 1 C TpeyroapHuKa ABC, JeKHT Ha
cropoHe AB. Touxkn F u D gBaAw0Tca TOUKAMH NepecedeHns
cropoH AB u BC ¢ oxpyxnocTsio. Hailigure pagmyc oKpyK-
HOCTH, ecsin oTpe3oK BD paegen 5 oM.

1. 5,6 cm; 3. 15 em;

2. 12 emM; 4. 4 cM.

5. B npamoyroacHuit TpeyronesHuk ABC (LC — npamoit),
pnnacar xepaapar CKLM tak, uro oM uMmeiorT obmus npamoli
yroa. Haiigure kater AC, ecnu karer BC paeeH 12 cM, a cTO-
POHa KBagpaTa — 4 cM.

1.16 em: 3.6 cm;

2.12 cm; 4. 4 oM.

Yacte 2

6. Orpeaxn AB = 12 cm u A, B; = 8 cM — coorBercTaylomue
CTOPDOHE! NMOACGHBIX 4YeTHIPEXyroJbHNKOB ABCD w AB,C)D,.
Hailignre koaddHOHEeHT D0Z00HA 3THX YeTHPEXYIOJIBHHKOB.

7. o gaHRLIM PUCYHKA HalifuTe TPaAYCHYIO Mepy yTua,
ofloaHadeHHOro OyKBOA X

8. Orpeaok, napajneJbHLIR CTOPOHe NPSMOYroJLHUKA, pasfnBaeT ero Ea ABa NMOROOHEIX OpAMO-
yroabHNKa. Haiignte Goabiuyio cTopory Gonbiero Ua moayvyeHHbX IPAMOYTOAbHAKOB, €CAH CTOPOHBI

AaHHOTO nNpaAMOYTroJbHUKA 15 cM u 6 cm.

9. BepluHHB 4YeThIpexyronsuuka ABCD memar Ha oKpy:-
HOCTM M pasbuBalOT ee HA YeThipe AYrH, TPAZYyCHbIE MEphl
KoTopulx papHm 56°, 74°, 97° m 133°. Halizute rpagycHy o
Mepy MeHBIIIero Yriia YeTHpPeXyroAbHUKA,
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10. [lpe OKPY:RHOCTH ¢ UEHTPAaME B Touxkax O m O, RacawoTcH

BEYTpeHHHM o6pasoM B Touke A. Yrox, ofpazosanustii xopgamu CE u
DE oxpymuocTH ¢ DeHTpoM B Touke O, papen 156°. Hadfiaure

FPafYCHYIO Mepy yriaa, o6osHauennoro 6yxeoi 8.

11, B TpeyroaprHEK ABC pnHcaH paBHoGeApeHHMH NPAMOYIONb-
Hb1it Tpeyronsuak DEF Ttak, uto ero runotenysa DF napannensuna AC.
Haiigure BHicOTY TpeyroasEuka ABC, nposeaeHHyio U3 BepIIMHE B,
ecnin AC = 16 cm, DF = 8 cM.

12, BuccexkTprca yrja OpM OCHOBAHHH PABEOGEADEHHOrO TPEYTOALHHKA ASNHMT AAHHBIA TPEyTONL-
HMK Ha ABa TPEYroJAbHUKA, OOHH K3 KOTOPhIX nogoben zannomy. Hailanre Meubmunii yros nexogezoro
TPeyroibHUKA.

Yacts 3

13. B pom6 ABCD smmoucaEa OKDPY)XHOCTh. Toura Kacanua
OKRDPYRHOCTH (7 nenuT cTopoHy poMbGa AR Ha oTpeskr AG 1 GB Tak, uTo
AG : GB = 1 : 4. HailianTe cropony poMBa, ecim papHyc BIMCAHEON
OKPYMHOCTH pageH 4 ¢M.

D

14. JlokaxcHTe, 4YTO rpaJyCHAR MeDPA YIaa, BePLUIMHA KOTOPOro JEXHT BHYTPH OKDPYKHOCTH, paBHa
NOJIycyMMe rpafiyCHeIX Mep IeHTPAAbHEIX YTVI0B, ONMHPAICIINXCA HA AYTH, OMHA U3 KOTODPBIX 3aKAIOue-
HA MEXKAY ero CTOPOHAMMY, A APYras MeXAY NMPOACTIKeHMAMN CTOPOH.

15. Yepes sepmmay B rpeyroanunka ABC nposegeHa npamasa DB, napannensnas AC. Yepea
Toury N, aexamyio Ha cropore BC, npoBefien n1yu AN, mepecekaowpl sty npamyo DB B Touke D, a
mexnany BH B Toure K. Onpenienure, 8 KakOM OTHOIIEHHM Touka K feaut orpesoxk BH, ectu AN : ND =
=]1:2.
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Bapuaur 2
Yacte 1

1. IleHTpanpHEMit yroa Ha 75° Gonblle BOIMCAHHOTO, OMHpaoLIeroca Ha Ty e Ayry. Haiigure go-
MOJHHTEAbHEIH NAoCKKl Yroa K JaHHOMY LeHTPaNkHOMY YTy,
1, 75°; 2. 210°; 3. 150°; 4, 28hH°,

2. [Ipa yraa tpeyroibHHKA paBHb 80° u 70°, Oupeaeanre, nox
KAXKHM YyIVIOM BHAH& €ro GoabIasn CTOpOHA H3 [IEHTpa BIFMCAHHON B
HEero OKpPy KHOCTH.

1. 55°;

2. 75°;

3.130°;

4, 20°,

3. B rpeyroneunke ABC npoBegena 6uccektpuca BD. Touxa D
Zenur cropouy AC Ha orpesku AD u DC, cOOTBETCTBEHHO PaBHEIE
10 cm u 6 em. Haiigure cropouy AB, ecnu ctopona BC papra 9 cM.

1.15cMm;

2, 10 cm;

3. 16 cu:

4.6 cm.

4. Ws Toukm M K oxpy:RHOCTH paguyca 6 cM npoBegeHEI
cexymas MN, npoxoxzamas depes neHTp O, ¥ KacaTenrbHaa MK.
Haiigure orpesox MK, ecan MN = 16 cm.

1. 6 cMm;
2. 12 cm;
3. 16 cn;
4. 8 cm.
5. Ua Tourn D, nexmameit na xarere AC NnpAMOYroJsHODO TPEy- Fal
roabHHKa ABC (LA — npamoit), onyiueH Ha runotedysy CB nep-
nesaukyiasap DE. Haiignre orpesok CD, ecin CB = 15 em, AB =
=9emu CE=4cM.
1.12cm; ) E
2. 45 cm;
3. 5cm; b
4. 3,2 cM.
A B
MacTe 2
6. Orpeskn A\ A; = 12 cm 1 BB, = 6 cM —— COOTBETCTBYIOLIHE Ag
CTOPOHB! NOJOGHEIX YETHIPEXYTONBHUKOB A14,434, u BB,B3B,.
Hatinnre xoxphunnent monobua 3THX YeTHPEXYTONBHUKOB, Ao Ag
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7. Dana ORpY:KHOCTE ¢ HeHTpoM O. ITo aanHBIM pUCYHKA Haii-
JUTe rpajycHYI0o Mepy yraa, obosgauentoro Gyxpoit B.

8. OTpesor, napayesbHEA CTOPOHEe NpAMOYIroNsHUKA, pas0luBaeT ero Ha ABRa NOJCOHMIX OpaAMO-
yroapAEnKA. HaliiuTe MEHBINYIO CTODOHY MeHBIIETO N3 ODOAYYEHHMX NPAMOYIOJIEHHKOB, ECNA CTOPO-
HE! HAHHOrO NpAMOYToNbHHKA 10 cM 1 4 cM.

9. Bepuusnt qerupexyfonmnna ABCD neyar HA OKPYIKHOCTH ¢
K paabusaior e¢ HA YeTHIPe AYTH, FPAAYCHEIE MEPH KOTOPHX OTHO-
cATcA KaK 3: 7 : 5 3. Hallgure Gonpminit yron 4eTHIpeXyroJbHUKA.

10. (e OKPYHHOCTH ¢ IEHTPAMHE B Toukax O n 0; KacawTca B

roure C BHyTpeHHHMM o6paszoM. JlmaMeTp AC OKPYKHOCTH ¢ LEHT-
pPoM B TouKe O NpoxofHT depe3 Touky () u ofpaayer ¢ xoproit FE

yroJt, papHslt 150°. Hafigure rpaaycuyo Mmepy yraa f.

11. B TpeyronsHRK ABC EBnucan paBroGeipeHHELIE npaMoO-
YroaeHE# Tpeyroasuuk DGF Tag, 40 ero runorenysa DG napasn-
aeabHa AC, OcHoparue AC Tpeyroasuuka ABC papuo 30 oM, a ero

poicora pareHa 10 cm. Hadigmre runorernysy DG npaAMOYroasHOTO
TpeyroabHuKa DGF.

A

12. B mpon3BOABHOM TPEYTONbHHKE OANH U3 YriaoE pasen 40°. BuccexTpHca 2Toro yria AT AaH-
HbIH TPEYTONbLHKIK HA ABA TPEYTOALHKKA, OAKH A3 KOTOPLIX Noaoben xanuomy. Hatinure naubonnimumii
YroJ HCXOMHOrD TPEYTONBHHKA,
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Yacte 3

13. OxpyxcHOCTE, BiUcaHHAA B poMmO ABCD, xacaerea cTopoHEL AB B TOUuKe (7,
Hatignre cropony poMGa, ecan GB Ha 9 cu Goasime AG, a AC = 12 em.

D

14. JoxaxnuTe, YTO IPagyCcHAN Mepa yLJia, BepIIMHA KOTOPOro JeHUT BHe OKPYKHOCTH, pSBHA IO~
AYPA3HOCTH I'PAAYCHBIX Mep HeHTDANLHEIX YIJIOB, ONUPAIOIINXCA HA AYTH, SAKIIOUCHHBIE MEeX/Y ero
CTOPOHAMH,

15. Yepes pepuinuy B paBHoOeApeHHOIC TpeyroJbHHKa ABC napaaleibHo oCHOBaHMI0 AC npose-
Heua npaMaa BD. Yepea Trouky K — cepeauny ericoTsl BH, nporefen ayu AK, nepecexawuini npa-
mMyio BD B Touke D, a cropony BC — B rouke N. Onpesenure, B KAKOM OTHOIICHUH TOUKa N AeJIUT CTO-
pouy BC.

§ 12. PeweHne TpeyrofbHUKOB

~ Ileano TecTa, peKOMEHAOBARHOrO ANA JaHHOTO Naparpada, ABJAETCA ONEPATHBHAA IPOBEPKA N0~
CTHKEHHA yYalUIMMHCA JeBATOr0 Kjacca o6A3aTeLHOTO YPOBHI NOANOTOBKH 00 TeMaMm “Teopema cu-
HycoB”, “TeopemMa KocuHycoB”, “COOTHOLIEHUA MEXAY CTOPOHAMHM M YIAaMM TpeyrojisHuka”, “Pelne-
HUe TPEeYroJILHRKOB"”, 3alaHiA TeCTOB HANPABJIEHH Ha NPOBEPKY OCHOBHBIX YMeHHI, GOPMHUPYyEeMEBIX
UPK H3YISHAA TeM:
~— IPHMeHATEH IIPH PELIeHHH TPeyroJdbHHKOB TEODEeMEl CHHYCOB M KOCHHYCOB;
— HAXOAHTh KOCHHYCEI YIJIOR TPEYTOJABHHKA M0 ETC TPEeM AAHHLIM CTOPOHAM, COCTABIATE IPONOP-
MU AJIA CTOPOH H CHHYCOB YTJIOB AAHHOTO TPEYTOJbLHUKE;
— pelaTk TPEYroJAbHHMKH, T. €. 10 ZaHHLIM JJIIHHAM HIH MPALYCHBIM MepaM Tpex 31eMeHTOB TPey-
IrOJIbHHK& BEIYHCIATEL OCTAJLHEIE €r0 3JeMeHTEHI.

TECT 2

BapnanT 1
Yacte 1

1. Hasecrdo, TO TONBKO ABA YIAA TPEYTONLHEKA TAKOBEL, YTO KAX /LI N3 HHX B IBAa pasa MeHbIIe
BHELIHETO YI/a, He CMeXHOre ¢ HuM. OnpefenuTe BHJ TPeYTOAbHUKA,

1. PagHocTODOHENIH; " 3. paBHOGeZpeHHEBIH;

2. pABHOCTOPOHHEH, 4. onpegennTb He BOZMOXKHO.

2. B rpeyroacuuke ABC BHewlHUii 1 BHYTpeHHHi yrusl npu Bepiuiuide C paBHbl. Onpenenure, xa-
KafA M3 CTOPOH TpeyroJabHuKka ABC apnsaerca HabGonbLeil.
1. AB; 2. BC; 3. AC; 4. oIpefeNThL HEEO3MOMKHO.

3. B Tpeyroasuuke ABC nposegena meauana BM. Onpenenure, kakad u3 ero ¢TopoH AB nim BC
Goxnblue, ecan LBMA = 80°.
1. AB = BC; 2. BC < AB; 3. BC>AB; 4. onpefenuTh HEBO3MOMKHO.
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4. OnpepenuTe BHA TPEYrOJbHUKA, He BLIYUCIAS €10 YIJIOB, €CJIY €TI0 CTOPOHBI PaBHK 8 ¢M, 14 cm
K12 cm:

1. Ocrpoyronenslii; : .

2. npaMoyTroasHbIit;

3. TynoyroasubIii;

4. Taxoif TPeyroJLHHK He CYIIeCTBYeT.

5. OnpegennTe, CKOJBKO pellieHnilt HMeeT caeAyonias sasavua. Pezats aagauy B
He HARO. : '-\-
“B mpeyzoavrure ABC cmopona AB pasna T cx, cmopona BC pagna 21 cx, a
yzox C pasen 33°. Haiidume yzon BAC.” A C

1. Oano; 3. Tpu;
2. npa; 4. pemenuii ner.

YacTk 2

6. BokoERIe CTOPOARI PABHOGSAPSHHOTIO TPEYTrONBHHKA UMeOT AAHHY 8 cM H obpa3ayloT yroa B 45°.
HaiiguTe ANHAY TPEeTheH CTOPOHBI,

7. TpeyroIbHHUK BIACAH B OKPYsKHOCTb pazuyca 4 cM. Halianre HaHG0ALIIYIO CTOPOHY TPEYTONL-
HMKA&, €CJIH UEHTP ONUCAHHON OKPYIKHOCTH JIEXKHT Ha CTOPOHE TPEYIOJbHUEA,

8. B pasHobeipeHHOM TDEYTOJLHUKE OAMH M3 YIJIOB TYIOi, oAHA U3 CTODOH HMeeT ZAKMHY 15 cM, a
Apyras -- 10 cM. OnpeaenuTe ANMHMHY OCHOBAHHSA 3TOTO TPEYTrOAbHHKE.

9. HafiauTe OCTPRIA yron MexAy AUATOHANAMH NapainesorpaMMa, e€CiH ero GOJbUIAS CTOPOHA

paBHa -—“g CM, & JAHATOHANH PABHEI Jﬁ emu 1l cm.

10. ¥ron, oBpasoBaHHLIA X0pAOH U PAANYCOM OKPYIKHOCTH, paBeH 72°. OnpefenuTe, uTo GONnIIIe:
XOP/Aa UM PASHYC OKPYKHOCTH.

1%. B Tpeyroasunke ABC cropoHa AC pasHa 8 e¢m, yroan BCA, npunemxamuil x
sroli cropoHe, paBed 45°, a yroa, mpoTHpoaeskainuit eilt, pasen 60°. Hailaure
CTOPCHY, UPOTHBONEKALLYIO Yray B 45°,

12. Muarosans napanneforpaMMa JeJINT €r¢ YroJ Ha YacTH, paBHble 45° W B C
30°. Haltaute oTHOmeEHWe GONbIIeH CTOPORK MapajyieIorTpPaMMa K ero MeHbllel
CTOpOHeE.
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Yacte 3

13. B TpeyrofbHHKe CO CTOPOHAMH 4 ¢M, D ¢M B 8 cM HaillauTe ANUHY MeAUaHLl, NPOBEACHHOM U3
BepLINHE GoJIbIIero yriaa.

14. B rpeyroabHuKe ABC yron A Goabme yria B, a yroa B Goapme yraa C. K xaxod U3 BepiliuH
TpeyroasHMKa OJHiKe BCeTo PACNONOKEH NEHTP BIACAHHOH B HEro OKPYHHOCTH?

15. JokamxuTe, YTO ec/ AUATOHANM JeTHPeXYyrolbHuKa ABCD BI3auMHO NePUeHAHKYJIAPHBI, TO
AB? + CD? = BC% + AD?,
Bapmanr 2
Yacme 1

1. HasecTHO, 4T0 RaXXKALIH Yo TPeyroNbHHKA B ABA pa3a MeHsIue JIGoro BHenIHer0 yria. Onpe-
AeJuTe BUI TPEYroNbHHKA,

1. PasHOCTOPOHHHIA; 3. pasHODeADEHHERII;

2. paBHOCTOPOHHMIA; 4. onpefeJUThL HEBOIMOYKHO.

2. B rpeyronsHuKe ABC BHelllHWe YIJbl IIPH BePIINHAX A H B paBHEL, & BHEIIHUH yToJ NpH BEp-
muHe C pased ero BHYTPeHHeMy yriay. OnpejenuTe, KAKAS H3 CTOPOH TpeyronbHUKa ABC aBnsercsa
HauGonsLIeHA,

1. AB; 2. BC; 3. AC; 4. onpeAenUTL HEBOIMOMHO,

3. Ouaronanu napamaenorpamma ABCD nepecexaiorca B Touke (. Onpegennte, Kakaf H3 ero
cropod — BC uau CD — meHsine, ecan yroa AOB — ocTpatit.
1. AB = BC; 2. BC < AB; 3. BC > AB; © 4, onpeenuTs HEBOIMOIKHO,

4. Onpegenure BMA TPEYroJLHUKA, He BRIYHMCASAA €I'C YIJIOB, €CAH ero cTopoHs! paBHH 0,3 cm,
0,4 cm u 0,5 cMm.

1. OcTpoyronsHhii;

2. BpAMOYTONLHEII;

3. TYBOYrOJABHEIH;

4. Taxkoil TPEYrONbLHHK He CYLIecTEYET.

5. OnpemeauTe, CKOABKO PDEOICHUI HMeeT caenyonian sagava. Pemars aana- B
Yy Be Hafgo.
“B mpeyzonviuke ABC cmopona AB pasna 8 cx, emopona BC pasna 16 cu,
A C

a cunyc yera C pasen 0,4. Haitdume yzon BAC.”
1. Ogno; 2. nBa; 3. TpH; 4. pemeHuil Her,

Yactb 2

6. BoxoBLie cTOPOHB PABROGCAPEHHOrC TPEYroNbHUKA UMEIOT JJIMHY 8 cM u ofpaayroT yrox B 135°.
Haitgure ZAMHY TpeThell CTOPOHEL,

7. Ilepumerp paBHOGEAPEHHOrO TPEYIOJbHUKA paBeH 22 cM, a KMKHHA OAHOH H3 ero CTOPOH paBHa
10 cM. Hafianre aAnuuy 60KOBOI CTOPOHBI, eC/IU HEHTP CMUCAHHGU ORPYIKHOCTH JISXKUT BHE TPeYTrob-
HHUKA.

8. JLTMHBI ABYX CTOPOH PABHOGEAPEHAOrO TPEYroOJbHHKA PABHBI COOTBeTCTBeHHO 6 ¢M 1 2 eM. On-
pepenuTe QAKHY TpeThell CTOPOHE] 3TOT0 TPRYTONBHHKA.,
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9. Haiianre MeHsmuik YION NapajiiesorpaMMa, ecili €ro CTOPOHE paBHut 1 u /3, a oara ua sna-

roHajyiell paBHa N

10. B oxpyxuocTu nposepena xopaa AB. Llentpanbusiilt yrorx, onmpamuitics Ha AYry, CTATH-
BaeMyIo X0pAoil AB, menrme 60°. OnpegennTe, wro Goasme: xopaa AB HAU PAZHYC OKPY/KHOCTH,

11. quaronans AC napannenorpaMmma ABCD zenut ero yroa DAB ma

C
yacTH BAC u CAD, pasunie 60° u 45° coorBercrBenHo. Haiizure SonpLIyIo B m
CTOPOKY OAPALIENOrPAMMA, €CHH €ré MEeHLIIAA CTOPOHA PABHA 4 CM. D

12. Yraw npu ocHoBaHuH AD 'rpaueu;uu pasun 60° n 30°. Halizure B C
oTHOIeHKe cTopoH AB u CD.

0° 60°

YacTe 3

13. IBe CTOpPOHE! TPEYrOABHHKA HMEKT AAUMHE 6 cM ¥ 12 cM, a yroa Mexay HHMA paseH 120°.
HaiiguTte anuEy 6UCCEKTPUCEI, NPOBSAeHHOM K foablIeil cTOPOHE.

14. lIBe cTopoESs! TPpeyronbHUKA HMeloT ZAHHE 10 cM 1 6 cM, a MexuaHa, DpoBeAeHHAS K TpeThel
cropoBe, paBHa 7 ¢cM. HaitanTe yron Mexxay JaEHEIMY CTOPOHAMH TPeYIOJALHHKA.

15. Moraxure, 4To GMCCEKTPHCA YrAa TPEYTOJBHIKA JENAT IPOTHBOJEKANYIO CTOPOHY HA OTpes-
KH, NPOIOPINOHANBHEIE IPHACKALIAM CTODOHAM.

§ 13. MHOroyronbHuku

Ileasio Tecra, peKOMEHAOBAHHOrO ANA JANHOrO naparpada, ARIAETCS ONEPATHBHAA IIPOBEPKA A0~
CTIUREHHS YUALIMMHCA ZeBATOTC Kaacca ofA3ATeNLHOrO YPOBHA MOATMOTOBKH IO TeMaM “MHoroyrois-
BukH”, “HpaBuavHble MHOrOYroasHHKU"”, “MopMYNEl AM1A PaAKYCOB BIHCAHHRIX W ONMCAHHAIX OK-
py:uccTell MDABHABHEIX MHOTOYTOJBHMKOB”, * [InHHA OKpPY>XHOCTH”. BaJAHHA TECTOB HANPABJICHBI
HA NPOBEPKY OCHOBHBIX yYMeHuil, GopMUpPYEMEIX IpH H3VICHHH 3THX TeM:

— PpacnosHABATH HA HYePTEHAK, MCIONBIYA ONPEAENCHHA: JOMAHYIC, MHOPOYIONMLHNK, BRINYKAbI
MHOTOYTOABHHE, OPARHALHEIH MHOIMOYTOALHHK; MHOTOYTOJbHAK, BOUCAHHEIN B OKPYKHOCTD,
MHOTOYTOABHHK, ONHCAHHEIN OKOJO OKPYXHOCTH;

— #300pakaTe JOMAHYK, MHOTOYINOJBHHUK, BBINVKAKH MHOTCYTOZBHHUK, HPABHNLHEBI MHOTO-
YrOABHEK, MHOrOYrofbHHE, BHUCAHEHI B OKPYIHOCTH, MHOFOYTOALHHK, ONHUCAHHBIA OKOJIO
OKPYHOCTH;

— NPUMEHATE: NPH PeIIeHHH 3AAAY OIpeAeIeEUA JOMAHO, MHOTOYFONEHNKS, BRIIYKACTO MHOTO-
YrOALHHKA, OPABHMJIBLHONY MHOTOYPOJBHWKA; MHOTOYTOJBHHKS, BOHCAHHOrO B OKPYIKHEOCTb,
MHOrOYroABHEUKA, OMHUCAHHOTO OKOJO OKPYKHOCTH;

— NPHMEHATE IPK PelleEHH 3aJay cBOHCTBO AJMHHB JOMAHOM, TEOPEMBI O CYMMe YIJIOB BEITYK/IO-
ro MHOTOYTONSHHKA H CYMME €ro BHeIHHX yIJIOB, GopMyAs! 444 PagHyCOB BIACAHHEIX H OH-
CAHHEIX OKPYKHOCTeH NMPABMIBHBIX MHOICYTOJABHHUKOB;

— BLIYHCAATE ANMHY OKPYXKHOCTH, JAUHY AYTH OKPYKHOCTH, MPAMEHAA H3yYeHHbIe (POPMYALL.
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TECT 3
Bapwant 1
Yacte 1

1. CyMMa BHYTDEHHHX YIVIOB BLIDYKAGrG MHOIOYTQOILHMKA B JBA DA3A MEHbLIE CYMMbl BHELTHHX
YI/I0B, B3ATHIX II0 OZHOMY Ipn KA Aoll BepmirHe, OnpefesnTe, CKONBKO BePITUE HMEeT 10T MHOTO-
YronbHHK.

1. 3; 2.4; 3, 6; 4. 8.

2. B OXpYRHOCTH ¢ paguycoM 5 ¢M xopaa AB aBisgeTcs cTOpOHOM
MPABMJIBHOPO BOCEMUYrOAbHUKA. Hadigure anumay Menbmeli Ayru,

crarueaeMoil aToll xopaoit. al e o
1. 57 cm; 3. 10m eM; as
2 3
S5m 5n B
2. T oM | 4. 5 M.

3. CKONBKO BepLIHH MMeeT NPABUJLHBIH MHOTOYTOJBHHK, €CiAd KAXALIH M3 ero BHEIUHHX YIJIOB-
paBen 24°7
1. 3; 2. 71; 3. 24; 4. 15.

4. HailiguTe pagayc OKPYHKHOCTH, OIMCAHEON OKONIO NMPABKJIBHOIO A,
TPeyroJbHHKA, €CIY PAJUYC BIUCARHOM B HEro OKpysKHOCTH 3 CM.

1.6.3 cm:

2. 1,5 oM .

3.6cM;° _ a; Ll 20 4,

5. HailinuTe OoTHOIIEBRHEe CTOPOHBI INPABRJBHOTC LUIECTHYFOJLHMKSE,
BIIMCAHHOIO B OKPY)KHOCTh, K CTOPOEe NPaBHIBHOrO MECTHYTONBHAKE,
OMUCAHHOT'0 DKOMO Hee.

1. =3 3. 2;

2 . J3
2, — 4.?.

Yacts 2

6. TpeyronsHUK AgA 4y — PABHOCTOPOHHHUHE U ero NepHMeTp paBeH A,
21 cM. Haligure nepuMmeTrp MHOrOyroabHRKA A AsdgdAsAgAq, ecan \
nepuMeTp ILIeCTHYTOMbHMKA A;AadsAsAgA; B ABa pasa Gosbiue \
NepHMeTPa PaBHOCTOPOHHETO TPEYIONbHUKA AgA (As. A Ay
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7. Haligure gAnHY TPAHMILK 3AIITPUXOBAHHON dMryphl, Mcnoab-
3y#a AaHHble PHCYHKA.

A

6

B

8. Onpenenure NeHTPANLHEIR YTOJ NPARMALHONG -YrOALHHKA, BCAM €r0 CTOPOHA paBHa 6§ cM, a

PaAnyC BOKCAHHON OKPYIKHOCTH 3.3 cm.

9. [lyra OKDYHOCTH ¢ IEHTPOM B TOUKe O COOTBETCTEYET UEHT-
paabHOMY yray, pasHoMy 120°. HasecTHO, YTO ANHHA OKPYMHOCTH ¢
UenTpom B TouKe ) paBHa aauHe droli xyru. HakzuTe oTHOUIeHHe

PAAHYCOB OKPYKHOCTEIl.

10. B oxpyuOCTs AuAMeTpOM 12 cM Brincau nawuymmhlc, onxHAa
CTOPOHA KOTOPOT'O pasHA 6 cM, 8 BCe OCTANBHEI® PABHB MeXXAY coloii,
Ha#iauTte rpaaycayio Mepy HaubONLIIero yriaa HATHYTONLHHKA.

11. Tpu oxpyxHOCTH ¢ paguycaMu 1 cM, 2 ¢cM B 3 ¢M NoIapHO Ka-
CAIOTCA ApPYT ApYyra TAK, KAk MOKA3aHO Ha pHcyHKe, HalifuTe annury
OKPYAHOCTH, MpOXoAAUlell Yepes NEHTPH AAHABIX OKPYKHOCTEH.

i

12. Orpeaok CD sBageTca obwiell xopaok ABYX mepecekarIuxcs
TAKUM 00pazoM OKDPYXKHOCTell, YTO HMX IEHTPH AeKaT N0 pasHHe
cTopoHL! oT Xopak CD, IIpH 3TOM A9 OKPY’KHOCTH € IIEHTPOM B TOUKE
O sra xophAa ABAAETCA CTOPOHOH BIIMCAHHOTO KBAafPaTa, & AAA
OKDYIKHOCTH ¢ IEHTPOM B Touke O; 3TAa XOpjAA ABAAETCA CTOPOHOH
OpaBMALHONO BNUCAHHOrO TpeyroabHuKa. Hai{anre paccrosHue
MEKAY UeHTPAMH OKPY)KHOCTeH, eClIH CTOPOHA KBAADATA PABHA 3 CM.
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Yacrts 3

13. Ha cropoHe AB OpPaBHABHOFO TpeyroibHHKA ABC, kak Ha
AUAMETpe, MOCTPOSH Nonykpyr paauyca 6 cM. Touxn F u D apasores
TOUKAMH TNEPECeYCHMA CTOPOH TPEYrOABHHK& ¢ OKPYXKHoCcThIO. Haii-
JrTe pAAUAHHYIO Mepy gyru FD,

14. Onpegennure, AN KEKUX OPABUALHLIX N-YIrOJBHUKOR CTOPOHA MeHbIe PAANYCA CIIUCAHHON OK-
PYAHOCTH.

15. B paBHOGOUHYIO Tpamnenuio ¢ ocrphiM yraoM 30° pnucasa oXpy#HOCTe, HaliauTe oTHOILICHEMe
RIHHE] CKPY;XHOCTH K NepHMeTPY Tpaneiu.

BapuanT 2
Yacre 1
1. CyMM& BHYTPeHHHX YTJIOB ERIIYKAOTO MEOFOYIOABHHEKA DABHA CYMME ero BHeltIHHX YIiaos, B3A-

ThIX [10 OXHOMY IIPK KauA0H BepinHe. Onpeaenure, CKOALKO BePIIHH UMEET 3TOT MHOTOYTOJbHUK.
1.3; 2. 4; 3. 6; 4. 8.

2. B oxpy:RKHOCTH ¢ paguycoM 5 cM xopaa AB aBasaerca CTOPOHOHK
NpaBUALHOI0 TpeyroJapHuka. Haidigute pgIwHY MeHblmedl Ayru,
c-ramnaeuoﬁ aToi XopAoil.

3, 10n

1. 5 cu' 5 CcM;

2. ? cM; 4, 7 cu.

3. CKOJMBKO CTOPOH MUMEEeT NMPABUJILHEI MHOTOYTONBHUK, €CH KaALIl U3 ero BHYTPEHHUX YIJIOB
papen 165°?

1. 3; 3. 24;

2.7 4. 15.

4, Haligrre cTOPOHY KBagpaTa, ONMCAHHOIO OKOJIO OKPYKHOCTH, €C-
7Y CTOPOHA NPABHABHOTO LIECTHYTONLHHUKA, BIHCAHHOTO B 3TY OKPYX-
HOCTSH, pABHA 3 cM. ‘

1. 4,5 emM:

2. 6 cm;

3. 3J§ CM;
4.3./2¢cm.
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5. Hafifure oTHOIIIEHHE CTOPOHE GPaBANALHONG TPEYroNnbHHKA, ONH-

CAHHOTO -OKQJO OKPYIKHOCTH, K CTOPOHE IPABMABLHOrO TPEYTOJLHAKS,
BIHCAHHOTO B Hee.
1. %; 3.2;
2. 2, 4. 8B
V-] p)
Hacts 2
6. Tpeyronviux DyD3 D, — paBHOCTOPOHHHER M €70 NEPUMETP PABEH Dy

21 cm. Halizure nepumerp naTuyroabHuka D, DyDgD, Dy, ecan mepn-
MeTp Yernipexyroabhnka DD,D,D; B aABa pasa GonbIme mepuMeTpa D,
paBHOCTOPOHEETO Tpeyroxbuuka DyDyD,. _ D,

7. Hafiqure ANMAY PPAMULL 3AINTPAXOBAHHON (PUTYPLI, HCHONBIYA
AAHHLIC PUCYHKA,

8. OnpezenuTe LEeNTPANBHEIR YIOJ IPABMILHOTO N-YIONLHHUKA, €CIM €r0 ¢TopoHa 2 ¢, a ph.n;nyc
BIIECAHEOM OKDYHOCTH /2 CM.

9. Jlyra oKpYKHOCTH C DEHTPOM B TOUKe O COOTBETCTBYET HeHT-
panbHOMY yray, paBHoMy 150°. HasecTHO, YTO ANHHA OKPYIKHOCTH €
HeHTpoM B Touke O, paBHa AnuHe 3Toil Ayru. Haiigure paguyc ok-
PY’KHOCTH C HEHTPOM B TouKe O, eCAH pagnyc OKPYKHOCTH ¢ EHTPOM
B rouxe O, paeen 6 cm.

10. B oxpyxuoeTs paguyca 5./2 cM BIHCAH ECTHYTOABHEEK, OAHA CTOPOHA KoToporo 10 cu, a nce
ocTANbERE PAaBHLI MexIy coboii. Halizure rpaaycHyIo Mepy €ro MeHbIero yria.

*
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11. Tpn okpysxHOCTH ¢ paguycaMu 4 cM, 6 cm # 12 ¢M nomapHo
KacaloTea APYT APyra Tak, KaK NOKasaHO Ha pucyHke. Halxure nau-
HY OKPYHHOCTH, NPOXOAALLel Yepe3 IeHTPH JaHHLIX OKpY:KHOCTEl,

O RNG

12, Orpesor A Ag siBnsaerca oflueil xopAofi ABYX mepeceKaio-
LKXCA TAKHM 00pas3oM OKpYHOCTeH, 4YTO HMX LEHTPHI JeXKaT Mo
pasHhle CTOPOHBI OT XopAbl A;dg. Hpu aToM ANA OKPYMHOCTH C
neHTpoM B TouKe O ara XopjAa ABAAeTcH CTOPOHOH NPABHABLHOrO
BIOHUCAHHOTO IOECTHYIOJBHHUKA, & ANd OKPYHHOCTH ¢ IeHTpPOM B
Touie Oy 9Ta XOpZa ABAAETCA CTOPOHOH BHNHCAHHOTO XKBajpaTa.
HaiizuTe paccTofHME MeKAY LEHTPAMY OKPYRHOCTEH, eC/IH CTOPOHA
ecTRYTONBHHKA paBHa 6 oM.

Yactme 3

13. B srinygaom ueTnipexyronpHuige ABCD Tourn E, F v G — cepegnHu cropon AB, BC w AD
CcOOTBeTCTBeHHO, npuuem GE LAB, GF L BC. Halianre yroa ACD.

14, [na xakMX NpaBMILHEIX R-YTOJBLHHKOR IOJIOBMHA CTOPOHBI He MeHbille, 4YeM Dpaguyc
BOHCEHHOK OKpYRHOCTH?

15. OXpYXHOCTB, NOCTPOSHHEA Ha ocHOBAHME AD rpanmenvu ABCD xak Ha guaMerpe, IPOXOZHT
yepes cepegdHBl O0KOBRIX ¢TopoH AB ¥ CD Tpaneunun u Kacaercs ocHorauka BC, Haltpure yrast Tpa-
nenuH.

§ 14. NMnowanu buryp

Lenro Tecra, peKOMEHAOBAHHOIO AAd AaHHOro naparpada, ABAAETCA ONEDATHRHAA NPOBEPKA O0-
CTHMEHUA YUALIHMHCH JeBATOro KIaCca 06A3aTeNbHONO YPOBHSA MOATOTORKH 1o TemaM “IlonATHe nao-
mazgu”, “Ilnomasy NpAMOYrOALHAKE, NMapadIenorpaMms, TpeyroibHuxka M Tpanenun”, “Ilnomaak
Kpyra”. 3agaHHA TeCTOR HANpakleHbl Ha TPOBePKY OCHOBHEIX YMeHUH, (DOPMHPYEMEIX NPH H3YIEHUH
THX TeM: _

— BEIMHCHATH MJIOIIAAH KBAJAPATA M NPAMOYTOJbLHHKS, MapaJdNesorpamMmma, TPeYroJABHHUKA ¥ Tpa-
TelliH, IJOIIEAb KPyra, MJAOWIAak KPYTOBOrO CeXTopa, HelocpeicTBeHHO NPHMEeHAA COOTBeTC-
T8YICLIHEe GOPMYNEI;

— BBIYHCAATH 3HAYEHNA AJHH CTOPOH, FPAAYCHYIO Mepy YTJOoB, MJIOIIAAH (UTYpP, IPUMEHAdA
cpoiicTRa nMuomaan, GopMybl BuMUCISHHA IIolafeii KBaApaTa, IPAMOYroJbHHKA, Mapaniie-
JIOFpaMMa, TPEYroJbHIKa U Tpalellny, Kpyra U Kpyrosoro ceKropa.
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TECT 4

Bapuwanr 1
Yacts 1

1. Haitanre nnomans pomba, €CIH ero AMATOHANH PEBAHM 4 cM H

B
6 cm.
1. 24 en%; ' )
2. 12 em®;
3. 6 cm%;
4. 48 oM. A ¢
' D

2. Haiigure NACIAAR OPAMOYTONREMKA, €CAH IO AHATOHAAL DAB- R
Ha 14 ¢m u obpasyer ¢ 6onpmeit croponoit yron, pasaui 30°.

O

1. 7.3 cm?; 3. 49? cm?;
' A 30° D
2, 7cm%; 4. 49./3 em?.

3. Tpeyroneauxu ABC u DBF uwmeror ofmyio Bepmiuny B, a ux

B
ocHoBaHNA AC v DF nexar Ha ofHOI nmpamoii. HafiznTe oTHOmMeHKHE
mromaneit Tpeyroariukos ABC u DBF, ecnu DF = 7 ¢y, AC = 21 ¢cm.

1.3:2; 2.2:1; 3.3:1; 4.4:1.
A

D F ¢

4. Qupegennte, CKOJLKO pellleHHH KMeeT cnexyiotian sanasya. Peimars 3agauy we Hafo.

Cmoponnt napaanerozpamma 8 cm u 6 cm, a 00na us svicom pasna 4 cu. Hailidume emopywo sbico-
my naparAeaOZPamMma., '

1. Oano; 2. oBa; 3. Tpu; 4. HE OZHOrO.

9. Ha cropoHax AB u BC xBaapara ABCD oTinomeHH OTpesyH

‘B L C
AK = %AB u BL = éBC. Hafigure nnomans deThIpeXYrolXbHHKA
KBLD, ecin nnomazp wsagpata ABCD pasra 1 cM?.
2, 3 .2
1. 5 em*%; 3. 3 oM K
2. 2 om¥ 2 om? '

OM, 40-(:“. . A ’ D

Wl DD

Yacrs 2 )
6. CropoHm mpaMoyroasHUKa ABCD pasum 3 ¢cM u 8 cM. CropoHa A58, paBHOBEAUKOTO €My
npamoyronsunka A,8,C,D; Ha 2 cm Gonbime cropoHnl A,D,. Halizure cropony A,B;, ecau oma
BRIpaMKaeTcs LeNRIM YHCIOM.

2-3515n
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7. B rpameunu ABCD ocuosanue BC pasuo 1 oM, GOKOBAA cTOpOHA B C
AB unarsnoHeHa K ocHOBaRH1I0 AD nox yraom 45°, Touka F — ocHOBaHHBe
BBICOTHI Tpamenun — JeJHT cTOPOHY AD ua oTpesku AF =6 cMmu FD =
=17 cm. Hadigure naomans Tpanenuu. A 45° D
: F

8. TpeyrosbHuku ABC m A,;B;C; nozo6Hbl 1 WX HepUMeTPsl OTHOCATCA, Kak 2 : 5. ILiomazs

TpeyronbHuxa A B,C, na 42 cM? Gosblile MACHALH TpeyroibHHKa ABC. Halgure muomaze Tpe-
yroaparka ABC. :

9. B rpeyronsrune ABC, ¢cTOPOHEL KOTOpOro pasue 25 cm, 26 cm u B
3 cM, BoucaHa okpyxHocThk. Haliaure pagnyc BOUCAHHON OKPYHHOCTH.

10, Okono papHOGeAPEHHOrO TPeyroarHUKa ABC, 0cHOBaHME KOTO- B
poro paBroO 24 cM, onucaHa OKpY»kHocTh. HaliiuTe pagnyc onucaHHol
OKPYHHOCTH, ec/n GOKOBAA CTOPOHA TPEYroJALHEHEKA paBHa 13 cM.

11. YeTripe paBHbIe OKPYYKHOCTH MOIIAPHO KACAIOTCA BHEIIHKM 006-
paaom. Haiiaure mmoniage 3ainTpMXOBaHHOH GUTYpHI, eCnM paguyc
KaKAOH N3 OKpy:XHOCTeH pageH 4 cM.

12. Hnomank KOJABUA, 0GPAZOBAHHOIC OKPYM(HOCTLIO, OTIMCAHKON
OKOJI0 NPABHJBHOTO TPEYTOJBHHKA, B OKPYXKHOCThIO, BOIKCAHHOH B He-
ro, paBHa 7. HaiinnTe cTopory TpeyroabHHuKA.
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Hacte 3

13. B TpeyrossHMK BOMCAHA OKDYXRKHOCTS paguyca 4 cM. OgHa B3 CTOPOH TPEYrONbHUKA Da3ZeneHa
TOUKOH KacaHuA Ha OTpe3KH 6 cMm ;1 8 cM. Haliaure ZAHHE CTOPOH TPEYroONBHUAKA.,

14. Haiigyre nuowmaas Tpaneunn, OCHOBAHHA KOTOPoil 3 cM u 7 cM, a Anarodand — 6 cm u 8 em.

15. B Tpeyronmsauxe ABC npopeaena megnana AD. Ha npamoif, cogepsxameit meauany AD, orme-
yena Touka M. Jokaxure, uro Tpeyronsuuxn ABM u ACM paBHOBeJMKH.

Bapuanr 2
Yacts 1

1. OInaronans KpaapaTa paBHa 14 eM. Hadtaure ero naoiwass.
1. 24,5 eM?;

2. 98 cu?;

3. 196 cM%;

4. 49 cM?,

2, Muarouanu napannesorpaMma, paBubule 6 cM 4 14 cM, me- B C
pecexawTes nop yraom 60°. Hadizpre maomaas napanjienor-
paMma.

1. 42./3 cm?; 3. 21-“{1—é om®; -~ 0

2. 21./3 cM¥; 4.84.3 cm?. 4 D

3. B napannenorpaMme ABCD Ha cropone AD, paBHol

B C
16 cM, orMeuerst TouKH F ¥ G, HaltiauTe oTHOILIeHHE ITROIANMK
napannenaorpamMmma ABCD x mromaau rpeyronsuuka GBF, ecan
orpesok FG pasen 4 cM.
.4:1; '
) A . D
. F\v G

1
2
3
4

Y

= on oo
e

6:1.

4. Onpegenure, cKONIBKO pellieHHi HMeeT cneayioman 3snaua. Pemars 3agaqy He HaZO.

Cmopousi napannesozpamma 8 cx u 6 cxm, a 0dua us évicom — 10 cx. Haltdume emopyro ebecomy
naparzerozpamma.

1. OnHo;

2. nea;

3. Tpm;

4. pewleHH Her.

5. Ha croponax AB u AD xBagpata ABCD orno:eHm OT- B o

pe3KH AN = %AB nAM = %AD. HaiiauTe macwazs YeTHpex-

yroneunka ANCM, ecim naomazs ABCD pasHa 1 cm?,

1 .2 3 2
1. 5 eM% 3. 7 °M% N
1.2 & 2
20 4 CM 3 4. Z GM L] . A M D

2*
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Hacte 2

6. IInomans NPAMOYTOILHAKA, B KOTOPOM CTOPOHK! OTHOCATCA Kak 1 : 4, paBHa NAomMaiy Ksaxpa-
Ta co cropoHoit 6 cM. Haiigure SoabIIVIO CTOPOHY NPAMOYTOJBEHKA.

7. B paBrofeapeHHON TPanenNH OCHOBaHUA paBHsl 7 cM 1 17 cm. B c
Tynoi yroa Tpanenuu pasen 135°. Haiigure niomags Tpanenun. /1%50_\
‘ A - D

8. Tpeyroaparku ABC 1# A B,C, nogobubl M OTHOLIEHWe CXOACTBEHHLIX CTOPOH DaBHO 5 : 3.

HNnomass TpeyronsErka ABC Ba 16 cM? Gonpie n10maay TPEYTrOALHEKA AB,C,. Halizure onoiwank
TpeyroJbHUKA ABC.

9. B papuobeapennuii TpeyroasHnk ABC, OtHOBEHHE KOTOPOrQ B

paBHO 14 cM, BMHCaHAa OKPYXHOCTh. HaiiinTe paguyc snucaHHol ox- :
PYKHOCTH, ecH GOKOBAA CTOPOHA TPEyroJLHUKA paBHa 25 M.
F
a
A

10. Okono TpeyronbEuka ABC, CTOPOHL! KOTOpOro pasHm 15 cM,
14 cm n 13 eM, onucana okpyxHocTs. HaliguTe pagnyc onucagHol OK-
PYEOCTH,

11. Tpy paBHEIE OKDPYIKHOCTH MONSPHO KACAIOTCA BHEIUHUM O6p&-

soM, Haiigure niouaab 3aliTPRXOBAHHON QUIYDH, ©C/AH PAJHYC KAX-
Aot U3 OKpYsRHOCTEH paBeH 4 cM.
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12, TInomaas KoAbLa, 0GPASOBAHHOIO OKPYXROCTRIO, ONMCAHHON OKOAO

OPABUALHOTO YETHIPEXYrOJALHUKA, ¥ OKPYAHOCTHIO, BIHCAHHON B Hero, 2
pasHa 1. HafiznTe CTOPORY 4eTHIPEXYrONLHUKA. / \
O
\ N
,

B, a, B,

YacTe 3

13. Tpeyroavaux ABC, cropoan kKoroporo 13 eM, 14 cm u 15 cM, pas6aT Ha TPH TPeyroJbHUKE OT-
pesxaMu, coefUHIONMMH TOUKY NepeceueHus Megnan M ¢ BepmInEANH TpeyroasHHka. HaltauTe nao-
Hans Tpeyroabanka BMC. -

14. Hajiaure nnomans TpameRniy, OCHOBAHKSA KOTOpoi 6 cM u 26 cu, a GokoBrie cTopoHsl — 12 cM
u 16 e,

15. Kaxaas AHAroHalb YeThIPeXYroAbHHKA JeJUT ero HA JiBa PABHOBEIMKMX TPEeyrolsHHKa. Ho-
KasKiTe, YTO AAHHLIR YeTRIPeXYroNbHUK — NAPANINENOTDAMM,



Yuyebuuk «F'eometpus. 7-9» N.O. Wapbirusda

Fnasa 9. Mnowaan MHOroyroibHUKOB

Ieasio TecTa, PeKOMEHACBAHHOTO A AAHHON THIABRL, ABNAECTCA OIIePATHBHAS MPOBEPKA LOCTHIKE-
HEA YIAIHEMHACA AEBATOrO KAACCa 06A3aTeAbHOr0 YPOBHA HOZFOTOBKH 110 TeMaM: “OcHoBHbIE CBoOHCTBA
nnomanu”, “IInomaau DapanaesorpaMsa, TpeyroasHuxa ¥ rpamenuu”, “Ilnomages MHOrOyroJabau-
ka”. 3afaHKsd TECTOB HANPABNEHE HA NPOBEPKY OCHOBHHIX YMeHMI, (GOPMHMpPYEMEIX IIpH H3YYeHHH
ITHX TeM:

— OpHMEHHATH CBOHCTRA IJIOIAAN;

— BRIUMCAATb NACIIAZY KBAIPATA M MPAMOYTOABHUKA, NAPAJISAOrpaMMa, TPeYTOAEENKA H TPA-

neunu, HenocpeJCTEBEHEO NPHMEHAA COOTBETCTRYIIIHE (POPMYALI;
. — YCTAHABJHBATL PABEHCTBO NIOLIaAeH N0 PABEHCTEBY COOTBETCTBYIOIAX 3EeMEHTOB;
— BBIYHUCJATH 3HAYEHHA ANHHE OTPE3KOB ¥ IPAKYCHYIO MEPY YIVIOB, TPUMEHAA HOPMYILL BEISHCIS-
HHEA [JIOIIAAeN KBALPATA, NPAMOYIOJABHUKS, TAPAJNIICIOrPAMMA, TPEYTONLHHKA U TDANIEIHHA.

IIpy 3TOM OnOCPEAVBARHO NPOBEPAITCA CACAYIOLINe YMEHUA:

~— HJOHHMATH YCIOBHE 3AJa4H, BJA&1eTh COOTBETCTEYOINeH TepMHHONOrHed H CUMBOMHKOI;

— YHUTATh YEPTEIKH, COLPOBOMAAIOIINE TEKCT 38J4a%H, CONIOCTABNATDL TEKCT 38584HK ¢ AAHHBIM Yep-

TEKOM, BHAEAATE HA YepTexe HeoGXOAUMYIO IPK PelICHMY 3a8aYE KOR(DEPYDAIIKIO.

TECT 1

Bapuant 1
Yacre 1

1. TIpamoyronseEmk ABCD n napaanefgorpamm AFGB
PACIIONOMEHE TAK, K&K MOKAHO HA DHCYHKe, NMPH 3TOM HX
croportl CD u FG nexar Ha oanoi npamoi. Ilaowaas npaMo- -

yroneuuka ABCD pasua 11 c¢M?, a nuromazs TPEYroJsHHKA ' B M__— F

CMF papna 1 em2. Haitaure OOMAAL NAPASAeSOrpaMMa
AFGB.

1. 12 em%; 3. 10 em?;
2. 11 cma;

4. onpeaeSUThL HEROIMOMKHO,

2. IIpa paBHOBENHKHUX YETHIPEXYrOJLHHKA PACIOJOMKEHE!
TAK, KAK NMOKA3aHo Ha pHcyHKe, CyMMa mjomaneil depsbix
TPEeyroAbHHEKOB PAaBHA S, a CyMMa NAoIaAeH GeNbIX TPEYroJb-
HUKOB paBHa Sp. Cpaeuure S; u S,.

1. Sl < Sz; 3. SI > 32;

2.8, =8y 4. CPABHUTS HEBO3MOMKHO.

3. B napannencrpamme ABCD ua cropoue AD, paesoit
16 eM, ormeueHE! TOUKHA F u (. Haiinnre oTHOIIeHHe IIOIUAAN
napaianenorpaMmmya ABCD K naomagn Tpeyroasauxa GBF, ecau
orpesor FG paseH 4 ¢M,

1.4:1; 3.5:1

2.8:1; 4. 16

1.
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4. Tpeyronsauxu ABC u A,B,C, nozobHu ® OTHOLUCHME CXOZCTBEHHBIX CTODOH pasHo 5§ : 3.

Iromans Tpeyronsuuxa ARC Ha 16 en? Gosnpie n/IoMaLH TpeyroabHEKA A1 B,C,. Hafiaure naomans
TpeyroasEuxa ABC.
1. 16 cM?; 2. 9 cn%; 3. 25 M 4, 34 en®,

5. Ha croponax AB n AD kBagpara ABCD oTno)eHH OTpe3KH - B c

AN = %AB nAM = %A.D Haitynre muronas 4eTHPeXyroibEMKR

ANCM, ecnn naomazs ABCD paena 1 cm2.
1 2 3 .2
1. 3 oM 3. 7 oM N
1 2, 5 2
Z.Zcu, 4.;01\&. D

Yactb 2

6. Iomasap IPAMOYTONBHHKAE, B KOTOPOM CTOPOHL OTHOCATCA Kak 1 : 4, paBHa Mnomagu Ksagpa-
Ta ¢o cTopoHoi 6 eM, Haligure Gonpimiyio cTOPOHY OIpAMOYIONEHUKA,

7. Cocegnne cTopoNEl napannenorpamMme pasinl 8 cM ¥ 11 ¢M, a yron Mesxay EMMH paBes 30°.
Hatiapre nromaae napaaaenorpaMmMa. '

8. B pombe ABCD npoBegena Bhlicora BK, paBHan 5./2 cm.
Haiiaure naomazs pomoa, ecmm yron BAD pasen 45°.

9. B tpeyronvHuke ABC, CTOPOHH KOTOPOTO paBHBI 25 oM, 26 cm

B . f ot
H 3 cM, BIIMCAHA OKPYXXHOCTH., HaillznTe pagiyc BIMCAHBOH OKPYX- .
HOCTH. ' o
_ A Cc . '
B : _

10. Oxono pasHobeapeHHOro TReyroabHuKa ABC, ocHOBamWe

Koroporo papao 24 cM, OnHcaHAR OKpy:KHOocThk. Hailiaure pazuyc
ONMCAHHON OKPYIXHKOCTH, eciH OGOKORAA CTOPOHA TPeYroABHUKA
paBHa 13 cm,
_ A__7C
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11. B pasuobeapenroit Tpanenun ABCD nepuMerp paBeH
42 em, GoxoBasa cropoHa paeHa 10 cMm. Haligwrre naomazn
Tpamenuy, eCIu ee OCTPLIA yrou pasen 60°,

12. B npamoyroabHoM TpeyroabHuke ABC ns Touku N,
aexaneil Ha Katere AC, Ha runorenysy AB omyieH nmep-
nenankyaap NM. 'unoreayaa AB pasHa 17 cM, Karer BC
paBeH 8 cm. Hailigure orpesok NM, ecam naomanes Tpe-
yronbE¥Ka ABC B 4 paza OoJpllle MACIIAAH TPEYroNbHAKA
ANM.

Yacte 3

B c
/4_\
A D
A
N
M
c
B

13. B TpeyroNbHHK BIMCAHA OKDYKHOCTL paguyca 4 cM, OHA M3 CTOPOH TPEYrOALREEKS PasfieeHa
TOUKOA KacaHuA Ha oTpeskH 6 e u 8 cm, HaligaTe ANMMAB CTOPOH TPeYPOABHIKA.

14. HailiauTe niowany rpanenuy, ocHosagua KoTopolt 3 ¢cM 4 7 ¢M, a Juarosanu — 6 cM u 8 em.

15. B Tpeyronsunke ABC nposezena meguana AD. Ha npamoif, cogepsramedt meguany AD, oTMe-
yena Touxka M. [Hoxamure, YTO TpeyroAsEUKH ABM u ACM paBHOBeAMKH.

Bapuant 2
Yaers 1

1. Pom6 ABCD u napanznenorpaMMm AFGD pacnonomenst
TaK, KaK ITOKA32HO HA PHCYHKE, NPH 3TOM UX CTOpPOHH BC 1
FG nexar na oanoit npamoii. Ilnomans pom6a ABCD pasHa

11 em2, a nnomazs Tpeyronsuuxa AND pasra 3 cm®. Hail-
ZNTe NAOAAEL napannenorpamma AFGD.

1. 12 em¥; 3. 11 em?;
2. 10 em%; 4, onpefe)UTE HEBOZMOMKHO.

2, [Ipa paBHOBEAHKUX TPEYTONLHHKS PACIONOMEHE] TAK,
KaK noKasaHo Ha pucynke. CyMma nuomajeit yepHuIX Tpey-
TONLHHKOB pasia S, a cyMMa 1wiomanei Gexbix TPeyroas-

HuKos paBna Sy, Cpasunre S; u Sy,
1.8, <8y 3.8;> 8y
2.8, =8, 4. CPABHUTH HEBOZMOMKHO.

3. B rpanenuu ABCD ocuosaausa AD u BC paBHE 4 cM 1
14 ¢m cooreeveTBeEHo. M3 BepinHK B npoBefleHa npaMan,
napainensnan cropoHe CD. Haiiante OTHOICHAE ILIOMIAAA
Tpaneuun ABCD k maomanu TpeyroasHuka ABF,

1.9:5; 3.1:1;

2.18:5; 4.2:1.

B C F G
W
A D
/Yc\
A F D
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4. TpeyroavAury ABC u A;B,C, nopoGHL B AX HEPHMETPH o'raocmca; xak 2 : 5, Haomane

Tpeyronshnka A;B,C; Ha 42 cM? Gonpme nxomapm rpeyroasanKa ABC. Halinure nmaomaas Tpe-
yronsruka ABC,

1. 36 cn®: 3. 42 eM3;

2. 50 cmu2; 4. 8 cnZ,

5. Ha ctoposax AB u BC usaapara ABCD oTnomeHnl OTpesk: B L c
AK = %AB uH BL = %BC Hafizume naowajs 4YeTHPEeXYroAbHUKA
KBLD, ecnu nnomaxs kpagpata ABCD pasna 1 cm2.

12, 3 2.
1. 3 oM 3. 3 oM K
1 2 5
2o Z CM * 4.- 4 CMz. A D

YacTs 2
6. B mpamoyroasunke ABCD cropoumt pesall 3 ¢cM u 8 cM. Hailaure MeHbmywo cTopoHY
PABHOBEIHKOr0 €My NPAMOYroibEuKa A, B,C,D(, nepamerp xoroporo pasen 20 cm.

7. Tynoft yroa pomGa pasen 150°, a ero cropoua pasHa 6 cu. Haitgure naomane pomGa.

8. B napannenorpamme ABCD nposegens: soicorl BK u BL, pas-

unte 342 oM u 5 cM coorBercTBenno. Hadinre naomais napanineno-
rpamma, ecam yron BAD pasen 45°.

9. B tpeyroasaur ABC, cTopoHE! Koroporo pasust 29 cM, 30 cM B
5 cM, BnuMcaHAa OKpPY;EHOCTE. Halizure paauyc pnHcasaoll OKpYX-
HOCTH.

10. Okono TpeyroabHuKa ABC, CTODOHK KOTOPOTO paBHH 15 cm, B
14 ¢Mm u 13 cMm, onHcAHA OKpY:KHOCTE. Hafiaure paguyc onucaHHO
OKPYKHOCTH.




42 |. TemarTwuecK1e TecTel

11. Oana m3 guHaroHaneit NpaMOYroALHOM Tpamen UM ReXHT 2TV B C
TPANCIHIO HA ABA NPAMOYTOJbHbIX DABHOOEAPEHHEIX TPEYTOAbLHMKA.
Haitaure miomane »Tofl Tpameuum, ecanm ee 0oKoBasi CTOPOHA,
NpHJIEKAIad K OPAMOMY YTy, paBHa 4.

12. B npamoyroabaoM Tpeyroasiuke ABC runoreHysa AB pasHa A
17 cM, a kaTeT AC — 15 eM. 13 Toukn N, npunagiesxxkamett katery AC,
Ha PHOOTeHY3y AB onyined nepneHaukyaap NM. Hadiaure oTpesox
AM, ecnu naoiianb TpeyroibHHKA ABC B.4 paza GoaelDe ILIOINASH : N
TpeyroJbHUKa ANM. M

HYacte 3

13. Tpeyroasunk ABC, cropons: kotopere 138 cM, 14 ¢M 1 15 cM, pas3buT Ha TDY TPEYroJlBHAKS OT-
Pe3KaMMN, COSANHAIOIIUMH TOUKY NepecedeHra Meguan M ¢ sepmuHama Tpeyroabuuka. Haftaure nao-
manae Tpeyroasauka BMC.

14. Hajigute NIOmMans TPanennn, oCHOBaHHs KoTopoi 6 cM 1 26 ¢m, a Goxopsie cTopoHsl — 12 cm
u 16 cm.

15. Kaxgas AUarosEanb YeTHPeXyroJbHHKA JeJIUT €rc Ha ABa PABHOBEIHKHX TpeyrojibHuka. Jo-
KayKHTe, YTO AAHHBIH YeTBIPEXYTONBHUK — [apalAenorpamm.

Mnasa 10. [lnuHa OKPYXHOCTH, NAOCLLAALL KPYra

IHenbio TeerTa, pEKOMEHAORAHHOIO AASA JAHHO MABK, ABASETCH OLIEPATHRHAA NIPOBEPKA AOCTHIKE-
HEA YYAIIMMHECS ACBATONO KAatca o0AIATeNbHONO YPOBHA NMOANOTOBKH N0 TemaM “lTIpaBHALEbIE MHO-
royroJicHUKn”, “Inuns okpymHOCTH”, “ITnomags Kpyra i ero yacreii”, 3agaHua TeCTOB HANpaBAeHb
HA MPOBEPKY OCHOBHBIX YMEHHUH, POPMHDPYEMBIX NPH H3YUEHUHN 3THX TEM:

— NPHMEHATE CoOpefeleHHe OKPYKHOCTH, ONHCAHHOH OKOJAC NPABHABHOTO MHOTOYIOJBHMKA,

OTIpeneyIicHNE OKPYIKHOCTH, BIHCAHHOI B MpABHABLHLIM MHOIOVroJIbHHK; BEIBOJUTb H HpHMe-
HATH QOPMYJIEI, CBASHIBAIOIIHE PAANYC ONHNCAHHON OKPYKHOCTH ¥ PAJMYC BOHCAHHON OKPYIK-
HOCTH ¢ AJHHOH CTOPOHBI NPABKJILHOTO R-YIOAbHUKA]

-— BBIYKCJATH ANHHY OKPYKHOCTH, JARKY JYTH OKPYHCHOCTH, WICHIAAEL KPYra, OI0UIagh KPYTroBo-

T'o CEKTODA, NPHMERAA NONYUeHHEE GOPMYIIEI;

— BBIUMCAATE 3HAYEHKS SAHH OTPE3KOE M IPajyCHYI0 MEepy YIJIOB, IPHMeRAs QOPMYALl AJTHHE

© ORPYMCHOCTH, AJEHBL AYTH OKDYIRHOCTH; QOPMYIIE IJIOLTAAN KPyTa U ero vacreii.

IIpu 3TOM ONOCPEAOBAHHO TPOBEPANTCH CACAYIOLINE YMEHUA:

«— MOHHMATE YCAOBHE 38A8YH, BJAJETH COOTBETCTRYIOIel TepMHHOMOrHEH U CHMBONHKOI;

— YHUTATH YepTeXH, COMMPOBOXAAIOLIHNE TEKCT 38044 H, COMOCTABAATE TEKCT 3884 ¢ AAHHEIM Yep-

TEIKOM, BLiIeNIATE HA YepTreie HeoBGXOAMMYIO IPU pellleHHH 384241 KOH(PHIYDaLHIO,
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TECT 2

Bapwanrt 1
Yacte 1

1. Onpenenu're, AJIA KEKHX OPABHABHBEIX R-YIONBHHEOB CTOPOHA MEHBLIE PAAHYCA ONHMCAHHOH OK-

PYMCHOCTH.

1.n> 3; 2.n < 6; 3.n>6; 4, OUpEReNUTL HEBOZMOMKHO.

2. M3 Bepmuns! npaMmore yra ABC nposesena ayra paguyca 6,
a Ha ero cropode BC nposefmen noayrpyr auaMerpa 6. Onpegennre
JJHAY IPAHENB 3aIITPAXOBAREOH GHUTYDHI.

1. 9n + 6; ‘ 3.3n+6;

2. 12m; 4,6n+ 6.

3. Orpesok A;4¢ smnserca ofmeit xopaot AByx mnepece-
KAOOINXCA TAKAM 00pasoM OKPYXRBOCTeH, ¥T0 HX DEeHTPL JeXaT
00 DASHbBIE CTOPOHNK! OT XopALl A,A¢. [Ipi aTOM AR OKPYRHOCTH €
HEeHTPOM B TOYke {J 3Ta XODAS ABAAETCA CTOPOHON NPABHILHOIO
BIACAHHOTO LIECTHYFWILHNKA, & A ORPYKHOCTE ¢ NEeHTPOM B
Toure () ?T2 XOpAs ABIAETCA CTOPoHOII BIMCAHHOTO KBajApaTa.
HaliguTe paccTOfHHME MEXAY NEHTPAMK OKPYyXKHocTelf, ecau
CTOPOHA INeCTHYrOALHUKA PaBEa 6 oM.

1.3(1 + J3) cem; 3.4./3 em;

2. 3(J3 - 1) om 4. 2./3 em.

4, Haiigute 0THOIDeHNE CTOPOHE NMPABAALHOIC TPEYTONBHEHKA,
ONMHCAHHOrO OKOJO OKPYXKHOCTH, K CTOpOHE IPaBUIBHONO Tpe-
YrOABHHKA, BMHCAHHOIO B Hee.

1.

L33 3. 2;
2 J3

2. = 4, 22,
73 2

5. yru A, B, u A,B, paBHOIt ANMHE NPUHAATSHKAT DASHBEIM OK-
py:kHOCTAM ¢ paguycaM 3 cu u 9 cm. Halianre orrOIenue rpa-
ZYCHON Mephl UEHTPANBHOIO YPia, COOTBETCTBYIOmero aAyre A, B,
K FpaaycHo#t Mepe LeHTPAJAbHOTO yINIa, COOTBETCTBYIOIIErO Ayre

A2~321

lo . .
1. 5 a 24 I 3- 2, 4. 3.

Wl
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Yacts 2

6. HaifiiuTe LeHTPAABHEBIA YroN HPABUALHOrO M-yroJdbHHKA, €CJIM pPapguyc BOMCAHHON B HEro
OKPY!KHOCTH B ABA PA3A MEHbIIE PAAMYCA ONUCAHHON OKPY:RHOCTH.

7. Xopza eTarasaeT AYTY OKPyKHOCTH, IpagycHasi Mepa xoropoit 40°. HalianTte pagnanuyio Mepy
yrJa, KOTOPKI oGpa3yeT aTa XOpAa ¢ KacaTe/JbHOH K OKPYIXHOCTH, npoxoadan(eit yepes ee KoHell.

8. IIrowanr cekTopa Kpyra, paguyc Kotoporo 6 cm, pasaa 12n cm2. Halizume cOOTBETCTRYIOMUI
LeHTPanbHBIA yroma.

9. Hailizyure cTOPOHY NPABHIABHOIO TPEYTONBRMKA, BOHCAHHOIO B OKPYK-
HOCTE, €CJM CTOpPOHA IIPABHARHONO MIECTHYNOALHHKA, OINHCAHHOTO OKOJIC
aTOi OKPYIKROCTH, paBra 2 cMm,

10. Tpx pasHele OKpPyXHOCTH momapHo Kacawresa., Haligure naomaas
38I0TPHXOBAHHOH (UTYPEl, €ClU PAfHYC Ka@Aok ua oxpymHocTel pameH
4 ¢M.

11. ITo gaunbIM pHCYHKA HafiANTe MAOWAAL 3AIITPHXOBAHHON PUryphl, 4
tae KL, LM, MN u KN — pyru okpys;HocTeli ¢ NeHTPaMK B BepunHax B, B T ¢
C, D u A ksagpara ABCD cooTBeTCTEEHHO. K
4
N D

12, Tlnomazxs xonbna, 06pa’OBAHHOrO OKPYMHOCTLIY, OMMCAHHCH OKONG NMPABMJIBHOTO BOCBMM-
YroabHHKA, H OKPYXCHOCTLIO, BIACAHHOH B Here, pagHA . HalinuTe CTOPDOHY BOCEMHYIONBHHKA.

YacTn 3

13. Ha cropone AB npaBnabHOro TpeyroasHuka ABC, kaxk Ha amaMerpe, MOCTPOEH MOJAYKDYT
paguyca 6 cM, Touru F u D ABNAKOTCA TOUKAMH ITePECEYEHNA CTOPOY TPEYTOJIBHUKA C OKPYIHOCTLIO,
HaiiauTe naoinans, yacTH TpeyroabHuKa ABC, nexxaineil sue noaykpyra AFDC,
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14, Haiigure mromage ob1nelt 4acT™H ABYX KPYros eIHHHIHOTO
pPaAnyca ¢ HeHTPAMH B IPOTHBOMOSOKHBIX BEPIIMHAX eUHATHOIO
KBaApaTa.

15. Ha cropore AB napannesorpanma ABCD KaK Ha JHaMeTpe IOCTPOEHA OKPYRHOCTh, NIPOX0OZaA-
IUafA yepes TOYKY 1nepecederns nuaronaieif u cepequay croporsl AD. Haligure miomaze kpyra, eciiH
MEeHBIIAS ZMAFOHANEL NapayleslorpaMMa pasHa 16.

Bapwaut 2
Yacm 1

1. Onpegenure, KIA KAKMX DPABHALELIX 7-YrONLHHKOBR NOJOBHHA CTOPOHB HE MeHbINE, 4eM
PagHyC BIACAHHON OXPYIKHOCTH, ’

l.n>4;

2.ns 4;

3.n>4; :

4, onpeaeJauTE HEBOIMOMCHO,

2. Ha orpeaxe AB, pasHoM 8, orMeuena Touka C u Ha OTpe3Kax
AB, AC n BC, rax Ha JuaMeTpaX, TMOCTPOECHH NOMYOKPY:KHOCTH.
Onpeaennte ZAHHY FPAHMIL! SAINTPUXOBAHHON PUIYDHL.
1. 8m; .
2. 24n;
3. 16“; I A 1 1 1 B
4. 4m. B g8 C o

3. Orpesox CD sasnserca obmieit xopaoil AByX nepecexar- B c
IIXcA TAKMM 00pa3oM OKPYIKHOCTeH, 9TO HMX LEeHTDH JHeAT 0o
pasHile cTOpPOHH OT XopAw CD. Ilpu 3TOM AAA OKPYKHOCTH C F
HeHTPOM B TO4Ke O Ta XOpAA ABAAETCH CTOPOHOH BHHCAHHOIO 0 Q
KBAApaTa, 4 ANA OKPYKHOCTH ¢ LleHTpoM B Touxe () aTa xopja A

ABAAETCA CTOPOHOH NPARMABEOCO BNHCAHHOTO TPEYFOAbHUKA.
Hatigure paccTOAHHE MEHIY NEHTPAMH OKPYIKHOCTeli, eCJH cTOo-
POHA KBaApaTa papHa 3 cM.

1..(3+ Jé)cu; 3.(3+§)cm;
2.%(3+ J3) en ) 4.(3 - J3)cm.

4. Haliqure OTHOWEHNE CTOPOHB! NMPABMILHOrNO INECTHYIONL- *
HHK8, BIHCAHHOTO B OKPYKHOCTh, K CTOPOHE NPABHABHOTO LISCTH-
YTOJILHHKE, OTHCAHHOTO OKOJO0 Hee,

1, .
.E' 3-2’

2 J3
2, =; 4, =,

J3 2
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5. Jyra OKpY:KHOCTH C HeHTPOM B Toyke O, COOTBETCTBYET
IeHTpaNbHOMY yray, pasHomy 120°. MasecTHO, 4TO AJINHA OKPYAKHOCTH
¢ meHTpoM B Touke O, paBHa pamHe aroit gyrn. Haiizure oTHomERme
pajHyca CKPYIKHOCTH € LIEHTPOM B TOUKe () K PAAAYCY OKPYHKHOCTH C
UeHTPOM B Touke O.

1. 33 2.

3% 3 3.2; 4, 3.

[N ]

Yacre 2

@)

6. HaiizuTte UeHnTpanbHEIH yros OpaBHILHOTO A-YTONBEMKA, €CAH €TI0 CTOPOHA 2 CM, A PAAUYC

OILHCAHHON OKPYIKHOCTH /2 cM.

1ln

7. CyMMa BOHMCAHHOTO U HEHTPATLHOTO Yri0B, CIHPAILIMXCS HA ORHY U TY Ke AYry, PABHE —m— .

OnpeneanTe rpagycHyIo Mepy BIKCAHHONO yriaa.

6

8. Inomane cekrTopa Kpyra, NeHTPARLHLIA yroa Koroporo 80°, paeua 24w cm2, Haiizure paauye

Kpyra.

9. Hailznre cTOpPOHY KBAaApaTa, OMMCAHHOTO OKOJNO OKPYXKHOCTH,
€CJIM CTOPCHE NPABHJABHOTO IHIECTHYT'OJBHHUKA, BORHCAHHOTO B 3Ty OK-
PY#KHOCTE, paBHA 3 cM.

10. B3 BepinVMH NpaBHJIBHOrC IIECTUYIOABHHUKA CO CTOPOHCH 6 cM
NpoEeAEHBI AYyryA paguyca 3 cM, OnpefesuTe AMUHY IPAHMIB 3AUITPH-
XoBaHHOK GHTYpPHL

11. Ilo ZaHHBIM DHCYHKA Haliiire naomags SaiITPUXOBAHHON dH-
rypel, €CIM AQHHHIA TPeYrolbHHK — PABHOCTOPOHHUI, a IEeRTpHl Npo-
BeJIeHHLIX YT — BepIIMHLI TPEYTOJbLHEKA,
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12. [lnomaae KoaAbIA, 0GPE3OBAHHONO OKPYXHOCTHIO, OMUCAHHOH OKOJO OPABMIBHOPO n-yrois-
HUKA, U OKPYKHOCTLIO, BIHCAHHON B Hero, paBHa %. Haiiaure cTOpOHY R-yrogbHUKA,

YacTe 3

L

13. Ha cropone AB npaBHABHOTO Tpeyrombuuka ABC, xak Ha juamerpe, TOCTPOEH MOAYKPYT
paguyca 6 cMm. Touru F u D ABAAIOTEA TOUKAMA HePeCeUeHKA CTOPOR TPEYTONLHHKA ¢ OKPY:KHOCTBIO.
Haiizure mnomangs uactu TpeyroasHuka ABC, nexameii BHyTpH noaykpyra AFDC,

14. Jipa kpyra paguycaMy oo 5 cM HEMeIOT O0GHIVIO XOPAY AIKEHBI 5.2, Hafizure mromans 66_m;eﬁ
T/CTH 3THX KPYTOB.

15. B paBroGouRyio Tpanem#io ¢ ocTphiM yriom 30° snmcana oxpyskHocTs. Haiaure oTHOWenME
ANAHHM OKPYXHOCTH K IEPHMeTpY Tpaleun, '

Mnaea 11. KoopanHaTtel ¥ BEKTOPLI

Ilesbio TecTa, peKOMEH/IOBRHHOIO K 3TOH riaBe, ABAAETCH OMEPATHBHAA IIPOBEPKa NMpeAMeTHO
KOMIETEHTHOCTH. YIAIIAXCSH AeBATOrO KJAacCca N0 TeMaM “BerMHCISHHE KOOPAHHAT CepeA¥HL OTPEe3Ka
4 PACCTOAHMA MEXAY ABYMA Toukamu”, “Bekropu”, “CranspHoe 1poMaBejeHne BeKTOpos”. 3agaums
TeCT& BEANPABICHLI HA NPOBEPKY OCHOBEBIX YMeHHl, GopMHpYeMBIX OpH HIYYEeHHH DTHX TeM:
— BHIYHUCJAATL 3HAYEHHA KOOPAHUHAT CepeaAMHE OTPE3Ka N0 KOOPAMHATAM €r0 KOHIOB, HAXOAHTH
ANHHY OTPe3Ka N0 KOOPAHHATAM €r0 KOHIIOB; '

- HAXOJWUTh KOOPAMHATH! PABHEIX BeKTOPOE, KOOPAHHATHI CYMMEl H PAFHOCTH BEKTOPOB, HOODAH-
HATH HPOU3BEACHUA BEKTOPA HA YHCJIO;

— BHYHCAATE JEAYCHAA AIAH CTOPOH, TPAAYCHYIO MEDPY YIIOB, MPHMEHAS 3AKOHH OROMeHUS BeK-
TOPOB; 3AKOHE! TPDOU3BEZCHNA BEKTOPA HA YHCAD;

~— BRIYMCASTE CKAJIAPHOE NPOM3BEACHHE BEKTOPOB, NPUMEHATE He0OXOAUMOe U AOCTATOYHOR YCI0-
BHe NEPHeHANKYAAPHOCTH BeKTOPOB NPH PeLleHUK 3844,

Ilpu sTOoM OIOCPEROBAHHO NMPOBEPAIOTCA CACAYIONINE YMeHHT:

-— NOHHMAaTH YCIOBHE 3aJaYH, BIANETH COOTBETCTRYIOHIR TepMuHONOrHell ¥ CHMBOIAKOMH;

— YHTATE YEPTEHH, CONPOBOKAAIDIIHE TEKCT 34AATH, CONOCTABAATDL TEKCT 34AAUH ¢ ZAHHBIM Yep-

TEKOM, BBIASIATE HE YepTerke HeoOXOAUMYIO IPH PEIIEeHHH 3aaui KOHPUTIYPanHKD.

- TECT 3

BapuauT 1
Yacte 1

1. Orpesok AB — pguameTp OKpy:HOCTH, OnpezesnTe KOOPAHHATH LEHTPA OKPYKHOCTH, €CNH
A(l; 5), B(7; -38).

1.(4; 1) 2. (4; 4); 3. (-8; —4); 4. (4; -1).

1. Yerrpexyronsang ABCD — npamoyroasHHk. Cpean aau- B - C
HBIX BEKTOPOB YKAKUTE OJHY APy PABHBEIX BEKTOPOB. ! 1

1. AB u DC; 3. AB n BC;

2.;8-61&.[_)‘—4; 4. DC n DA. Ale D
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3. HaliauTe KOOPANAATH BexTopa & = 22 — ,11 b,ecnu 3(-1; 2) 1 b(14; 7).

1. (0; 3); 2.{-4;3); 3. (-5; 5); 4. 1(-4; ).

4. Kuaronanz pomba ABCD AC u BD panunt 10 ¢cM 1 24 ¢M co-

oreercTBeHHo. HaliauTe ZnAHY BEKTODS ba.
1. 5 cm;
2. 12 em;
3. 13 cm;
4,17 cm.

5. B rpanenuu ABCD AC =3, DB = b u AD = ¢. Toukn M
u N — cepenunsl guaronaneit AC u BD coorBercTEenHO. Bripasure
BexTop MN uepes BeKTOpH @, b M C.

i-=b; 3.2 —

o
-

g+

pal= DI

a+zb: 4. F +

o

a -

[T 1
[ ST 1

Yacre 2

6. B Tpevyroasuuke ABC ¢ BepmizHaMu B Tourax A(7; 3), B(5; 1), C(1; 14) nposeaena meauaua CD,
Haitaute ee JNIHHY.

7. Bektop AB = &. [Inuna Bextopa CD B Tpm pasa 6oJibIOe AJIAHEI BexTOpa AB, BeKTOpH AB 1

CD NpOTHBOTOMOKHO HANpaBAeHs. BrpasuTe BexTop CD uepes BexTop 3 .

8. Ynpocture Brpakenue MB + AM + BA.

9. Naunl TPH KOANUHEAPHLIX BeKTOpa &, & B €. HasecTHo, uto 28 + 0,55 — ¢ = 0 ud| =1,
|b| = 2. Haiigure |¢|, ecan pexTopn @ u & comanpamieHH.

10. Touka C nexxuT Ha oTpeske AB, npuaToM AC: CB=2:1,
Haiigure KoopauHaTel Bekropa AC , ecnu AB (6; 15). A B

11. Tsa sexropa & W b HMMeloT ofulee HANANO B BepIlMHE PaBHOGEAPEHHONO TPEYTOJAbHHKA, 8 X
KOHHEI HAXOZATCH B BEPIINHAX OPH OCHOBAHHME 3TOr0 TpeyrodbHuKa. Haiaute yroa mesxay BeKTopa-
Mp b yd-b,
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12. Onpegenunte, B3aMMHOE PACHONOMKeHHe HOHYNEBHX BEKTODOB & M b, €CAM CIpPaBeANHBO YT-

BepkgeHue & - b = | a|-| b|.

YacTe 3
13. Bripasure sexrop CK uepes pexrop KA, ecnn OK = % OA + g OC, rze O — Npon3BOABHAS
TOUKA.

14, JoxakATe, YTO ANA AIOOEIX ABYX BEKTOPUB CHPABEAIHB0 HOPABEHCTBO

15. Han ksagpar ABCD. Joranure, uro OA + OB + OC + OD = 0, rae Toura O ABAAETCA TOU-
Kol nepeceyeHUa AHAroOHAJeldl KBRagpaTA.

Bapuant 2
'-Iacﬂ. 1

1. B Tpeyronruake ABC ¢ BepmrnaMu B Toukax 4(7; 3), B(5 1), C(1; 14) nporerens MeauAHA cD.
Hafinure ROOPAMHATHI ¢ OCHOBAEHA,

1.(1; 1) 2.(1; 2); 3. (6; 1); 4. (6; 2).

2. YereipexyroabEK ABCD — pomG. Cpean gaHHEIX BeKTOPOB C
YKaXKHTe OAHY Napy PABHHIX BEKTOPOB.

1, AB u EE';

2. BC u DA; ) B D

3. AB u CB; :

4.CDuDA. A

3. HailzuTe KOODAUHATH BeKTOpPa & = b — %“ ecam @(~2; 1), &(1; 0).

1.(2: 1) 2.(1,5; 1); 8.0 1) 4. (-1; -0,5).

4. B npamoyronrauxe ABCD cmﬁonu AB u AD paBHH 8 oM U B c
15 cm cooTBereTBenHO. HailtauTe Anuuy sextopa AC.

1. 15 e 3. Bem;

2. 17 em; 4, 23 cMm.

5. B tpeyronpeuxe ABC BA = b u CA = §. Orpesox BB; — me-
Juana TpeyrosbHukxa ABC. BuipasuTe Bekrop BB, depes BeKTOPH G

nb.

l-_]'-c -_1"0
1050 Eb’ 34b 20,
17 _ . 1. 15
2.§b a; 450 2b



50 |. Temarnyeckne TecTol

Yactb 2

6. Haiiiure ANUHY cpeftHell THHAK TPEYroJbHUKE ABC c BEPI.‘LIHHaMH B Tourax A(—-3; —-6), B(-8; 6),
C(4: -10), napanaensnolt cropone CB.

7. Bexrop AM = 7. [{nuua sexropa MN paBHa NOJOBUHEe AJHHEI BeKTopa AM , Bexrtopsr MN

u AM npoOTHBONOAOCKHO HANpABJNeHEL. BripazuTe pekTop M N uepes ekTOp i .

8. Ynpocrure Bhipaskenne AKX — BC + KC.

9. Jausl TPU KOINHHEAPHNIX BeKTOpa &, b 1 & . MasectHo, uTo 3@ — b + 22 =0 wulal=2,[¢]|=4.

Haiigure |b|, ecnm BexTopsl @ M ¢ coHaNpaBJeHHL.

10, Touxa C nexuT Ha oTpeske AB u AC : CB = 2 : 1, Haitaure C
KOOPIMHATEL BEKTODA AB,ectn AC =& (6; 8). A i B

11. Ira pexropa @ m b uMeloT obmIee HAYANO B OAHON U3 BEPIUIAH poMba, A MX KOHIL HaXOAATCA
B COCEAHUX Bepuinuax sroro pomia, Hallure yrosm MexAy BeKTopaMy E%b u E*Tb.

12, Haiiante ckansproe npousBefeHHe BEKTOPOB & B D, eCIH BEKTODH & M D COHATIPaBJeHH! K
|@l =3,16| =1.

Yacrts 3

13. Bripasure BekTop AK uepes pextop KC, ecniu OK = S 0A + C, rge O — npoussoabHas

o G
UlIM

TOYKA.

14. Mokaxkure, yTo faa mobeix ZEYX BEKTOPOB COpPaBeINBO HEPABEHCTBO

[x + 71 < x| +{yl.

15. au npaMoyroasauk ABCD. Hokaxure, ato OA + OB + OC + OD = 0, rze Toura O aABA-
eTcA TOUKO# mepeceueHua AUaroHaneli NpAMOYTroAbHKKA,
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lnasa 12. Npeo6pa3osaHua NIIOCKOCTH

Iensio TecTa, peKOMEHAOBAHHOTO AJIA AGHHOM I'M1ABLl, ABAAETCH ONEPATHEHAA POBEPKA NOCTHIKE"
HH# YYAIMUMUCS AeBATOrC KJaacca 06asaTeIp,HOr0 YPOBHA NOArOTOBKHY Nic TeMe “Ipenna”. 3agaHmns
TeCTA HANPABJICHB! HA NPOBEPKY OCHOBHE(X yMeHHH, GOPMUDPYEMEBIX IIPH M3YUEeHUH STUX TEM:

— pPachOSGHABATL Ha YEePTEKAX OCHOBRHBIE BHILI ABHIMEHMI: UEHTPANBHYI) CHMMETPHIO; HOBOPOT;

OCeBYIO CUMMETDHIO; NAPAATIENBHEIN NIepeHoC;
-— BBIMHMCJ/IATE 3HAUEHHA ZAWH CTOPOH, PPAZYCHYI0 MEPY YIIOB, NPMMEHAR ONpeAeAcHHS OCHOB-
HbEX BHAOB ABMIKCHHA. ' '

Ilpn 3TOM ONOCPENOBAHHO NPOBEPSAIOTCS CALAYIOLINE YMEHUA:

— HOHAMATDH YCJIOBME 38J4a9H, BEJAJETE COOTBETCTBYION[EH TEPMHUHOMOTHEH M CHMBOIHKOMH;

— YUTATH YEPTEIKH, CONPOBOMKIAIONINE TEKCT 3AAAYN, COIOCTABIATE TEKCT 3a4a4N ¢ AAHHLIM Yep-

TEKOM, BLIJEAATh HA YepTeke HeoDXOAHMYIO NIPH PeHIeHHH 3afaul KOEGUrypanuio.

TECT 4

BapuauT 1
Yactb 1

1. Onpegenure, Kakoit K3 HPUBEACHHKIX HHKE YETHIDEXYTONbHUKOB KMeeT 0Ch CMMMETPHH. YKa-
IKUTE HOMED ITOTO YeTHIPEXYIOJBHHKA B OTBeETe,

= =7 &

1)
1. 1); 2. 2) 3. 3); 4. 4).

2. OnpeaenuTe no pHCYHKY BHA ABIKCHUA. VRAaXKHTe HA PACYHKE,
HKAK OHO MOKeT OBITh 3aJ8HO.

1. LlenTpansHan CHMMETPAA (YKAIKATE IEHTD);

2. noBopoT (YKaxKKTe YroJ U HaNpaBJcHHE);

3. oceBad cHMMeTpHA (YHAXKUTE OCE);

4. napansenbuslit nepeHoc (YKaIKHTE BEKTOD).

3. TpeyroJsHHK HMeeT TP OCH CHMMeTpHH. OnpeaenuTe BRI TPEyroJibHHKE.
1. PasHOCTOPOHHMIA; 3. paBroGeApenHEL;
2. PaBHOCTOPOHHMIE; - 4. Taxkoli TpeyroAbHYK HE CYINEeCTBYET.

4, TTpn NEeHTPaNbHON CHMMETPHH OTHOCHTENbHO BepltHHEl C TpeyroabEEKka ABC ero sepilnta A
NepeXOauT B TOUKY D, & BepminHa B — B Toury F. OnpegenanTe B3auMHOE PACTIONOMEHHEe TPAMAIX,
cofiepaliux BLICOTH AM 1 DN TpeyroabHrKoB ABC n FDC,

1. [IpaMEle DepOeHARKYIJIAPHEL;

2. npaMBble IEPECEKAIOTCA, HO He [IePpNeHANKYIADHE}

3. npaMele mapaiJe/bHE;

4, npAMEie COBNATAIOT.
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5. IIpu noropore Ha yroa 90° BOKPYr TOUKH NMepecedeHns ARArOHaNeH napasienorpaMm repeurest
caMm B cefa. OnopegennTe ero BuA.

1. IIpAMOYTOALHHUK, OTARYHLIH OT KBAADATA;

2. pom0, oTaMuHBIR OT KBAZXPATS;

3. xBaApAaT;
4, Taxoil mapaxnaesiorpaMM He CYIECTBYET.

Yacte 2

6. OnpejenuTe, CKOMBKO CYIECTBYET ABKIKEHMI, MePeBOAAITNX KBAAPAT caM B ceds.

7. ¥Yron ABC, pasam 0 (0 < 90°), npu nosopore Ha 60° B HanpaBaennn or A K C epexoinT B yron
A,BC,. Ha#iaure yroa ABC,.

8. lan opaAMoyroabHEbINH paBHOGeApeHHEll TpeyronsEHK ABC. Ilps cuMMeTDHH XAHHOTO Tpe-
YTOJBHHKA OTHOCHTENBHO NPAMOH, cofepaxkalileil ero runoTenyay AB, sepminAa C TpeyroJbHNKA nepe-
mua B Touky C,. Haliznte fauny orpeska CC,, ec/u KATeT TpeyTONLHHKA paBeH 12 cM.

9. Brytpn yraa AOB, parsoro 45°, ormeuena Touka M. Toukn M, u M, cvMMerpuyEsl Touke M
OTHOCHTENLHO CTOPOH yraa. Onpezenwvre yron M,0OM,.

10. Jas paprocTopoHHuI TpeyroZibHEK ABC. Ilpn noBopoTe TpeyroabHAKA Ha yroa 180° Bokpyr
cepeanHE] OAHOU M3 ero CTOPOH BePIIMHA A NepelLna B TOUKY A,, Bepinaa B — B Touky B, pepmusa
C — e Touky C,. Haltaure znnay orpeaka CC|, ecAH CTOPOHA TPEeYronbHEUKA paBHa 12 cMm.

11. B papaoGeapendaonM TpeyronbsEnke ABC ¢ ocHoBauneM AC nposeaena mexnana BD, Ilpu napas-
JNeTHHOM NEpeHoce BepuIuKa A nepemta B To9dry D, a Tpeyroashaux ABC B Tpeyroanuuk DB’ C’ . Haii-

JAHTe IEPHMETP YeTnpexyronbAnka ABBD, ecniu GOKORas CTOPOHA TPEYTrOJIBHRKS paBHa 5 cM, a eTo oc-
HOBaHHe 8 ¢M.

12. IIpapuabHBIH MHOrOYIrO/ALHHK HMEST Be OCH CHMMeTPHH, IIepeceKacIuec oo yraoMm 15°,
Kaxoe HanMeHblilee YHCAO CTOPOH MOMKET MMeTh 3TOT MHOTOYIONBHUK? '

Yacte 3

13. B Tpeyroasuuke ABC pepmnua B cHMMeTpHyHa TouKe K OTHOCHTENLHO GUCCEKTPHCH BHYT-
peHHero yriaa TpeyroasHENKa nNpx sepuinide A. Haligure orpesok CK, ecnu AB = 3 ¢m, AC = 5 cM.

14. ITapannesorpaMM UMeeT TOJABKO OHY 0Ch CHMMeTpPHH. OnpefenuTe ero BHA,

15. Jlpe nepesnu A 1 B HaxopsTen 116 OAHY CTOPOHY OT miocce @, OnpeaenuTe, rae Ha LMIOCCE & HAZO
PACTIOJIOMUTE OCTAHOBKY aBTofyca K, uTobnl cymma paceroannii AK + KB 6uina HauMenbiedi?
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Bapuaur 2
Yacre 1

1. Mo naHHLIM DHCYHKA OTIpefielnTe, KAKAA CPEAM NPHBEACHHEIX HUMKe Tpamenult MMeeT och CHM-
MeTPHH, YKaKUTe HOMeD 9Tl TpaNenuu B oTBETE.

K /\ /_\ >

3) 4)
1.1); 2.2); : 3.3)% 4. 4).

2. Onpeaennte Mo pUCYHKY BUL ZBMIKEHNAS. Yrcamm'e HA DHCYHKE,
KaK OHO MOeT OLITh 3a7aHO.
1, IlenTpascHAd CHMMeTPUSA (YRANUTE IeHTP);

2. MOBOPOT {YKAKHUTE YTON M HATIDABIECHNE); y .
3. oceBas cuMMerpnsa (YKaXKUTe OCH);

4, napanmeasHuIH DepeHoe (YKAXKHATE BEKTOD).

3. TpeyronsHUK BMeeT TONBLKO OFHY OCh cumne'rpnn. Onpene.nn're BRJ TPEYTOJBHHKA.
1. PasHocTopOHHEUN;

2. parHOCTOPOHHMIT;

3. paBrOGeApeHHbIIH;

4. raroil TpeyronLHUK He CYIIECTBYeT.

4. [an rpeyronpuuk ABC. TIpu nenTpanbHoll CHMMETPHH OTHOCHTENLHO BepIIMHE C ero BepuiMHa
A nepewna B Touky D, a sepmura B — B Touky F. Onpefenure B3aUMHOE PAcNoNOReEHe OPAMBIX,
cogepkaenx Guccexrpucnl CM n CN TpeyromseEnkos ABC u FDC.

1. IIpaMnie nepneHAHNKYAADHBI;

2. npAMLle epeceKAIOTCA, HO HE NepOeHUKYASDHEI;

3. npAMuIe HAPANIEAbHEL;

4. npaMLe COBIAAAIOT.

5. Ilpr nosopore Ha yron 120° BOXpPYr HeHTPa BHHCAHHON OKPYXKHOCTH TPEYTONBHMK Nepernen
caM B cefa. OnpejeauTe ero BAL.

1. PasHocTopoHHHI; 3. papacleApPeHHABIIH;
2. paBHOCTOPOHHH; _ ' 4. Taxoli TPEYFONLHHK HE CYIIECTERYET.
Yacrp 2

6. Onpenenure, CROILKO CYIIECTBYST ABMKEHUH, MepeBogamuX poMs caM B cefa.

7. ¥ron ABC, pasustii ¢ (0 < 90°), npu nosopote ua 80° B RanpasaeHun oT A K C NepeXoAUT B Yroa
_A,BC,. Haitnure yron CBA,. .

8. Man npamoyronsHetit pasaofespennrrit Tpeyroasauk ABC. Ipn cuMMeTpHi ARHHOIO TPEYTOMb-
HHK& OTHOCHTEABHO NMPAMOil, cogepxamei ero xarer AC sBepumaa B TpeyroJbHHKA Oepellaa B TOYKY
B,. Haiigute anuny otpeska BB, ecaH THIOTeHY3a TPEYrOJAbHUKE DABHEE T CM.
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9. Bayrpu yraa AOB, pasnoro 90°, orMeuena Touka M. Tourr M, ¥ M CHMMETPHMEN TOUKe M
OTHOCHTENbHO CTOPOR yria. Oupesenute yron M,0M,.

10. Ian parROCTODOHHHI TpeyroanHuk ABC. IIpu nopopoTe TpeyroAbLEHKA Ha yroa 180° Boxpyr
BepIIMHEL A BepuIMHa B TpeyrossaMKa nepemna B Touky B, sepuinna C — B Touxy C,. Ha#tamre aru-

By orpeska CC;, ecau cTOPOHA TPEYroJAbHAKA PaBHa 12 cM.

11. B pasHOCTOpOHHEM TREYrONbHUKe ABC nporenena meauana BD. Ipu napaniensHoM HepeHoce
TouKa A nepeuwia B Touky D, & Tpeyronsaux ABC B Tpeyroapuuk DB’ C’, Hailaure nepuMerp yeTh-
pexyroabpHnka ABB’ D, ecay cTopoHa TpeyroAbHMKA pasHa 6 M.

12, IIpaBHAbLHEI MHOTOYTOJABHME HMEET ABe OCH CHMMETPHH, NepeceKaloniueca mox yrjioM 18°,
Kakoe HanMeHbIIee YACHC CTOPOH MOYKET UMETh 3TOT MHOTOYTOJNBHUK 7

Yacts 3

13. B tpeyroasauie ABC pepinuia B cUMMeTPUYHA TouKe K OTHOCUTENHRO ONCCEKTPUCH BHEllTHe-
ro yria TpeyroJbHuKA Ipu Repmnae A. Hadizute orpeaok CK, ecain AB = 3 cm, AC = 5 cm.

14. ITapannenorpaMM HMeeT Y@THIPE OCH CHMMETPHH, ONpPERENHTE ET0 BHI.

15. [IBe pepeBHn A n B HAXOAATCA 110 OAHY CTOPOHY OT Wwocce g, OnpeneauTe, rie Ha HIocce & HARO
PECIIONO0MATE OCTAROBKY 2BT0GYCA K, YTOGH PACCTOSHUA OT KAKAOHK HA AepPEReHE A0 OCTAHOBKH GBLAM
PaBHEIMM.
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Yuebnuk «F'eometpust. 7-9» J1.C. Atanacsana u ap.

TECT 1

Bapuant 1
Yacts 1
1..0rBeT: 1.
Pemenne. To onpezenennio cos135° = cos (180° - 45°) = —cos 45°. CaexopaTensHo, b - sin 45° +

+b c08135° + b - 5inlB0° = b - gin 45° + b - (~cos45°) + b - 5inl180° = b - ﬁ+b ( ‘ﬁ)+b 0=

- (F- )0

2.0rseT 8.

Pemenne. Tlo ycnosumio croposl AB m AD napasneno- B C

rpamma ABCD coorBeTcTBEHHO PaBEm 8 ¢M u 11 oM, a yron
mexrpay Hamu papen 30°. Orcwopa S 45p = %AB +AD sin 30°, a %0 _ _
D o

S apcp =AB-ADsin 30° = 8- 11 3 = 44 (en?).

3.0rBeT: 8.

Pewenne. B rpeyroasankax ABM u BMC cropoua BM — B
obmasa, AM = MC (BM — Meaunara). Cropona BC nemur 1npo-
THB TYNOTO YIia, KOCHHYC KOTOPOTO OTpHLUAaTeneH. Cnenosa-
TEJbHO, U3 TEOPEMB KOCHHRYCOB MOJAYUUM, YTO '

BC = ./BM2s+ MC2- 2BM + MC - cos100°,
AB»JBM2+AM2-23M-AM-cos30°._ A — C

Crenosatenwno, BC > AB.

4.0rneT: 1.

Pentenve. BHavyane NpoBepHM, CYLIECTBYET JM TPEYIrOJbHAK ¢ TAKUME cToporaMu. Croponn Tpe-
YTOJIBHHKA YAOBJIETBOPAIOT HEPABGHCTBY TPEYTOJILHMKA 8 + 12 > 14, 113 TeopeMBI KOCHHYCOB cllegyer,
4T0 €CIM CYMMAa KB&JIPATOB ABYX CTOPOH TpeyroiasHuKa Goabile KBaApaTa TpeThell CTOPOHE!, TC Yroi,
npotupoaexawnii rperkeil cropone, TYnoi, eciu cyMMa KBAAPATOB ABYX CTOPOH TPEYTONBHUKA MEHb-

e KBAAPATA TPETheik CTOPOHB, TO YT0J1, NPOTHBONEKAILMI TpeThed cTopore, ocTphIil. Tak Kak 152 +
+ 82 > 162, 10 TpeyroAbHHK — OCTPOYTOJbHDIIL.

5.0TrBeT: 2.
Pewenne. OG03RaUNM KOOPAHUHATH BeKTOpa { OYKBAMH Xy, It Xo, KOOPDAHHATH BEKTOP& @ — 1 K

a3, KOOPAWHATHI Bektopa b — b; u by. Tak kak & = 23 - %E,Toxl = 2a, - %b[-—2— 2w —4;xy ™=

=2a, - %bz =4 -1 =8, TakuMm obpasom & (~4; 3).
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YacTte 2

6.0rEeT 8 J2+ /2 cm.

Pemenue. Tak Kak TpeyroabHuk ABC -~ paBHOGeapeHHbIA H
TynOYT‘OJIBHHﬁ, TO B CRAY TeOpEMEBI O COOTHOILICHHHE MEXAY CTO-
pPOHAMHM H YPIIaMH TPEYTOJAbHHKA €ro OCHOBAHNE ARBRNACTCH HAH-
Gosbimeit cToporoii. Obosnauum LABC Gykboii o. B cuny Teope-
Mbl KOCHHYCOB!

AC2 = AB? + BC? - 2AB - BC - cosa =
= AB? + BC? + 2AB « BC - cos(n — 0);

AC? = 64 + 64 + 128 - cos 45° =128+128-§ =
=128 + 84./2 = 64(2 + 42), AC =~ 82 + /2 (cm).

7.0rBeT: 30°,
N

Pemrepue, Ilo ycnoeuio B napajnenorpaMmme ABCD AD = 5

BD = /3 n AC = 1. [luaronans napajeorpaMmMa TOYKoi nepe-
CeueHMA Aendrcd nonoaam. PacemorpnMm tpeyronbsiuk AQD, ero-

J7 J3 1
TCM,?CMI‘IE

HepaBeHCTBY TpeyroabHuKa. Ofosnauum ZAOD = o. Ilo Teopeme

KOCHHYCOB AD® = A0? + 0D? - 240 - OD - cosa; (%—3)2 = ( ? )2 +

POHBI KOTOPOTr0 PaBHBI CM M YAOBJETBOPAIOT

+(2] 93 Jé

vy COS80; COBOL= — CJIE.IEOBaTeJTLHO, VYTOJ, Jeallnit

OpPOTHB CTOPOHBL AD, — Tynoii 1 pased 150°, 3uauuT, ocTprlil
Yroal MeKIy AMArOHANAMH IapajiienorpaMma paseH 30°,

8.01BerT: B—'JE cM.

Pelnenne. I[Jm OIpefeleHHOCTH NYCTh CTOPOHOH, IPOTHBO-
nexamnielt yray B 45°, 6yaer cropoHa AB, Torsia B TpeyroibHHKe
ABC ZABC = 60°, LBCA = 45° u cropona AC pasua 8 cm. Ilo

AC _ AB | AB _ sind5° _ (2
TeopeMe CHHYCOB SinB snC’ oTCI0A8 J: ’

AC sin60°
2 2 _ 8.6
AB Ac[i SJ; 358 em).

8. 0tBeT: J2.

Pemenne. U3 ycnosua 2alaun B CBOHCTE YIVIOB NpPH mapan-
NenAbHLIX TPAMBIX CIeAYeT, UTo B Tpeyroasuuke ABC yrasl, npu-
Jgemxainue K cTopone AC, paBHil 45° u 30°, 3 TeopeMsl 0 COOTHO-
ITeHAN Me)XX1y CTOpOHAMH U yriaaMH TpeyroJdbHHKa CIefyeT, YTO
npoTHB yraa B 45° nexmuT GonblasA CTOPOHA, IYCTh 3TO GyAeT
AB _ sin4s°
BC  sin30° f2.

cropona AB. Tlo TeopeMe CHHYCOB ——
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10.0TBeT: 1.
Pemenne. Ilo TeopeMe CHHYCOB MOXXHO HAWTH CHHYC YIJa . B
- BAC. Tak rak BC < AB, to ZBAC — ocTpsili, 1.e. yroa B, a
3HaYHT, ¥ CTOPOHE AC, onpeneNd0Tea OQHOSHAYHO,
' A C

11.0reeT: 90°.

T ¥ < 2 _ G2
Pemenne. ITepeMuomum: 9;5 . E;b =+ b}i" b} = az;-bz = EL‘H . [To yenosuio Bekropa @

n b umetor ofmiee HAYANO B BepiIMHe PABHOBEAPEHHONO TPEYTrOAbLHHMKA, 4 X KOHIL HAXOEATCA B

BePIIMHEAX NIPH OCHOBAHHM ATOr0 TPEYroALHMKA, IHAUHT, MOAYAM 3THX BEKTOPOB PABHEI, TAK KaK
OTPe3KM @& M b ABAAIOTCS CTOPCHAMM PABHOGeAPEHHOTO TPeyroJbHHKa. CaeZoBaTeNbHO, CKANADHOE

NPOH3BEAEHNE BEKTODOB 1_1_"2'_3_ . E_éﬁ_- = 0. Tlo cNeACTBUIO U3 TEOPEMEl O CKANAPHOM NpOU3BReNeHHH

BEKTODOB, €CJIH CKANAPHOE NMPOH3BEJEeHHe BeKTOPOB PABHO HYJIO, TO BEKTODH NEepPUeHAMKYASPHEI,

CleI0BATENBHO, YIOJ MEIKAY BEKTOPAMM %f_’_ u 5_;_5 pasen 90°.

12.0trpeT: 0°.
Pemenne. OfosnaumM yron Mexay sexropami o. IIo onpezeseHnio CKaNAPHOTO NPOU3BEACHUS
BeKTOpOR @ * b = |&|+ || cosce ITo yenommio |G|+ |B| - coso=|a@ |- |b[, crenosarensuo, coso= 1, 3naunr,

YTOJ1 MY BEKTOPAMA & M b paBeH HyIo.

Yacte 3
13.0rpeT: % CM.

Pemenne. IIyerh AN onpeAeneHHOCTH B TpPEVIOJLHHKE B
ABC: AB = 5 cm, BC = 4 cm, AC = 8 em. Torga yron ABC —
HauBoAsIHE, TAK KAK JIEXKHT HANPOTHR OCoabllel CTOPOHEI M

AC, pannoit 8 cM. HposefeM Menuany BM u ornoXHM Ha ee A t } c
npoAoeHn orpesok MD, paBusiit BM. YeThlpeXyroJbHUK \V
ABCD — napannenorpaMM, TAK Kax ero zuarouanu AC u BD '

NEPECEKANTCA B TOYKE Mu ACHATCHA €& MMOIoJaM., B napanamne- D
. norpamume AC2 + BD? = 2(AB? + BC?). Iockonsxy BD = 2BM,
HOJAYVUHM: .

2 a_ 3 — '
BM = J2ABZ+ 2230 AC? _ Jf50+ :2;2 64 _ 342@ (cn).

14. O T B e T: LeRTP BOMCAHHONA B TPEYrORBHUK OKPYKHO-
cTH GAMKe K BepLINHe 4.

Pemenue. Touka O — LEHTP OKPY’KHOCTH, BITHCAHHOHU B
TPeyroAbHUK ABC, arnaunT, Touka O ABnseTcH TOUKON mepece-
YyeHHA HUCCEKTPUC TDReYTOALHHKA.

Pacemorpan TPGYI'OJIBHHKI AOB. Tar raw ZA > /B, T0

yron OAB, paBustit %AA, 6onsie yraa OBA, pagHOTO %.ﬁB
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Tak KaK B TPeyToJAsHHKE IPOTHE 60ABIIEro yria nexuT Goabiurasa cropona, To OB > OA. Ananoruuxo,
ua TpeyroasEnka AOC noayunum, uro OC > OA.

Y3 roro, uro OB > OA u OC > OA cnegyer, uro OA — HaUMeHEIIee H3 PACCTOAHKE OT IleHTpa BIU-
CAHHON OKPYIKHOCTH KO BEPLUMH TPEYTONbHHKA.

15. Pemenwe. Tak xaxk AC L BD, to TpeyroabHaxa AOB, B c
AQD, BOC » DOC — npamoyronsrsie, [HosToMy o Teopeme V
IIudarcpa: ‘

ABZ = AQ? + BO?, BC? = OC? + BO?,

CcD? = 0c? + OD?, AD? = 0C? + OD2,

Orciona ABZ + CD* = A0? + BO% + OC? + OD? u
BC? + AD? = BO? + OC? + AO? + OD?,

1.e. AB® + CD* = BC? + AD2.

BapuanTt 2

Yacrs 1
1.0TBeT: 2.

Pemenne. ITo onpenesensio sinl20° = gin (180° — 60°) = sin60°, cos150° = cos(180° — 30°) =
= — c0s30°. Cnegorarenbho, b - sinl20° + b - coslb0° + b - 5in90° = b - sin60° + b - (—cos80°) +

+b-8inQ0° =b-:§ +b-(——‘£—§)+b=b-(“—f2_- -§]+b=b.

2.0rBerT: 4.

Pewrerue. Ilo ycinoem B pombe ABCD ZABC = 150°, B
sngunT, LBAD = 30°. B poM0¢ BCe CTOPOHBI PABHEL, T. e. AB =
=AD. Orcioma Supp = %AB . ADsin30°, a Supop = 4™ c
~AB-ADsind0° = 6-6- 3 = 18 (cm?). D

3.0TBEeT: 3.

Pemenue. B rpeyronsunkax BOC n COD: BO = 0D, OC — c
ofmmas, a yrae BOC u COD pononumoT Apyr apyra mo 180°,
Croposia BC nexuT npotus tynoro yriaa BOC, kocuryc
Koroporo orpunatened. Ilyere ZBOC = ¢, TOraa U3 TeOpeMbl B O/o. D
KOCHHYCOB cJieayert, uro BC = JBO? + OC% - 2BO - OCcosq; \/
CD = JBO?%+ OC2 - 2BO - OCcos(180 - 0). CiezosaTensso, A
BC > €D.

4,0rtBeT 2,

Pewerne. BHasase npoBepuM, CyIIeCTBYET JA TPEYTOJILHME C TAKMMH cTopoHAaMH. CTOPOHK Tpe-
YTOJABHHKA YAOBAESTROPSIOT HEPABEHCTBY TpeyroasHnka 0,3 + 0,4 > 0,5. Hs TeopeMBl KOCHHYCOB cJ1e-
Ayer, UTO ecjli CyMMa KB&APAaToB ABYX CTOPOH TPEYroAbHNKA GoJbiie KBAAPATa TPeThel CTOPOHE, TO
Y¥10J, TPOTHBOJIEHAIHNA TPeTEHEl ¢TOPOHEe, TYIOH, £CJIH CYMMa KBAAPATORB NBYX CTOPCH TPEYTONRHUKA
MeHbIlle KBAAPATA TPeThel CTOPOHLI, TO YroJ, NPOTHROAEKAIONI TpeThbel cTopoRe, OcTpHil. Taxk Kak
0,32 + 0,42 = 0,52, 10 ageck NpuMeHHMa TeopeMa, obpaTHas Teopeme Ilndaropa, T.€. TPEYTrOMbHAK —
NPAMOYTOABHBIN, ‘
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5.0rBem 1,

Pemenye. O603RavlM KOOPAMHATHE BexTopa ¢ SyKBaMM Xx; M Xy, KOOPAUHATH BeKTOpa & — @, M

a2, KOODAUHATH BeKTOpa b — by U by. Tax kak & = b — %ﬁ, TO Xy = by - %al= 1+1=2;x9=by—
- %az = —(), 5. Taxum obpasoM €(2; ~0,5).

Yacme 2

6.0TBeT™ 8 J2+ J2 (cM).
Pemenne. B cuny TeopeMBel KOCHHYCOB: B

ACZ = AB? + BC® - 24B - BC * cos . Tax xak 135° = 180° - 45°, o
AC? = AB% + BC? - 24B -+ BC - cos (180° - 45°);

AC? =64 + 64 + 264 - cos 45° =123+2-64-§ =128 + 64./2 =

=64(2+ J2),AC=8 J2+ /2 (cw).
7.0rperT: 30°, A C
Pemenne. JlaHHaA AuaroHans 4 Abe CTOPOHE NAPANIENOTPAMMA YAOB- B c

JIETBOPAIOT HEPAESHCTBY TPEYrOABHUKA. B CHIY TeopeMEl KOCHHYCOB AC? =

=AB? + BC? - 24B - BC *coso; 7 = 3 + 1 ~ 2./3cosog cosa=-§.

CaefoBaTelbHO, YTOX, AeKAMUNE NPOTHB JaHHONH AHATOHANK, — TyHno# ¥

paseH 150°. 3uauut, MeHBIIRE yroa napaaneaorpaMMa pases 30°. A D
L

8.0tpreT: 44/% {cm).,

Pemenne, Ilo yonoeuio LSBAC = 6§0° u ZCAD = 45°, Tax xax B napan- B
aeaorpanme ABCD cropoust BC u AD napannenbHH, To ZBCA = £CAD m
K&K HAKPECT Jexallne NPH NapalieltHuX npamex BC u AD n cexyueit D
AC. Taknm ofpazom, B TpeyroibHEKe BAC <BAC = 60°, LBCA =45 u
eropoHa AB paBHdA Ha 4 CM, KAK JeXKalad ApoTHS MeHkimerc yriaa. [To

4.3
BC _ AB . _ AB- sina _ "2 _
TeopeMe CHHYCOB —= = == OTCIOZa BC sinC 7
: 2
4.3 Jﬁ
=_——— =4 |- {cm).
5 2 (cm)
9.0TBeT: J3. .
Pemrenne. B rpaneunu ABCD nposesiem npamyio BF, nmapanrensuyo B C
CD. ¥rawt BFA u CDA pasubl KAl HAKPECT JemaliHe NPH NapaiielsHEIX
npaMuiX BF u CD n cerymeii AD, TpeyroJbHUK ABF — npsaMoyronbunid, 4 0° 60° D
TaK Kak ZBAC = 30°, a ZBFA = 60°, [lo Teopeme CUHYCOB ‘;—? = ‘% = F

J3
= 8inb0° 2 _
sm3es =T - /3
2
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10. O T 8 e T; ABa peleHHA.

AB BC 8 _ 16 _ . ._a¢
Pemnenue. [IpUMeHNM TeOpeMY CUHYCOB e snA’ 04 - End’ sind = 0,8. Cymecreyior x8a

YrAa ¢ TAKHUM CHHYCOM, OCTpPAIE B TynDoi.
CooTBeTCTBYIOINHE TYMOYIOAbHEIA TPEYrOJbHEK IOAYHAETCHA H3 OCTPOYIOJLHOIO, AAHHOTO HAa
yepreXxe, eCJH OTPasHTh CTOPORY AB oTHOCHTENBHO BEICOTRI BH,

B

11.0Ttse T 90°,

Pemienne. HepeMHOMUM: 3_."'_5_. - E_:_E, =@+t 5&6 -b) o r&’z 1 mz.
2 2 4

o yesosnio BexTopa & W b uMeloT ofimee HAYANO B BeplIiHe PoMO2, A HX KOHUE HAXOAATCH B
coceIHUX BEPIIHHAX 2TOro pomba, TO MOAYAH 2THX BeKTOPOE PABHH, TAK KaK OTPe3KH 4 U b ABAAITCA

CTOPOHAMH poMGa. SHAUHT, CKAAADHOE MPOH3BeAeHHe BEKTOPOB 3_“21 . % = (. Ilo caegcTerIo 43

TEOPEMBl O CKAJNAPHOM JIPOH3BeACHAH BEKTOPOB CJIEAYET, 4YTO €CHH CKAJXAPHOE NDPOHIBEACHHE
BEKTOPOBR PABHO HYJIO, TO BEKTOPH NEPNeHAMKYAAPHBI. CleZOBATENbHO, YrOA MEKAY BEKTODAMH

8+d ya-b papen 90°.
2 2 pa

12.0reeT: 3.
Pewenne. I1o yea0BHIO BeKTOPbl @ M § COHAITPABJICHBI, T. €. YroA MesKAy HEUMH papeH 0°. ITo

OnNpeReNeHNI0 CKANIPHOrO NPON3BEIeHKA BEKTOPOB @ « b = |&| - |b| - cosa, cos0® = 1, Buauur, @ b =
=|g|-|5|=8-1=3.

Yacrte 3
13.0trBeT: 4 M.
) Pemrerune. IlycTs gua onpegesieHHOCTH B TpeyroibHuke ABC: B
AB =6 cM, BC =12 cm, ZABC = 120°. Cropona AC — nanboin- <™
Iaf, TaK KaK OHA JIEJKHT POTHB Tynoro yrana. Ilo Teopeme kock-
HYCOB; C

ACZ = AB? + BC®~ 2 - AB + BC * ¢0os120° = 36 + 144 -
~-2:6-12-(-0,5) = 252; AC = 8./7 (cm).

A=
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IIposemem k cropore AC ﬁncceic'rpucy BL. Ilo ceoiicTBy GHCCEKTPHCH yTaa Tpeymnbnmca‘ AL

CL
= %g 3 » MOITOMY CL = 24L. Tom L npurapnexur cropone AC, agaunt, AC = AL + CL = 38CL,

CL= 2.J7 (cm). O6osuauum yroxm BAC Gyksofi 0. ITo TeopeMe KOCHHYCOB: BC2 =AB® + AC? -

AB?+ AC2- BC? _ 36+ 252- 144 2J'?

2AB-AC =26 601 . U3 Tpeyronsuuka ABL

-2 -AB - AC - cos0, OTCIOAA COSOL =

10 TeOpEeMe KOCHHYCOB HAXOMHAM:

BL?=AR? + AI?2-2-AB-AL -cose=86+28-2-6- 2.7 - 2-}@ = 16; BL = 4 (eM).

14.0TBemT: 605.
Pewenne. B tpeyronsunke ABC croporst AB n BC parHH B

10cM u 6 ¢M cOOTBETCTBeHHO, TOUKA M — cepelMHA CTOPOHH! ‘
AC, meguasa BM pasra 7 cm. ITpogomsumM Mezuany BM Ha ee M
ANHEHY U COCAHHAM TOSYIMBIOYIOCH TOUKY D ¢ BepuIHHaNME A B 4 ; }

t t c
C. YernipexyroacHuk ABCD — papannenorpaMm, TAK KaAK ero )
puaroaany AC n BD nepecerawTes B Touke M H penarcd ee
nonojaM., PaccMorpuM TpeyronbHHK ABD: AD = BC = 8 cm, D
AB=10 cu 1 BD = 14 cM, Ha Tpeyroasnuka ABD, uenonsaya

BZ+ AD®— BD? _
2AB-AD

TeopeMy KOCHHYCOE, HAXORHM: cos/BAD = 4

= W = —% . CnegoBarensso, £BAD = 120°, Toraa

ZABC = 180° ~ £ZBAD = 60°, Tax KaK 9TH YIJIbW NDHJETAT K
OfHOI CTOPOHE NAPANLALIOTPAMMA,

15. Pemenue O6osrauny ZADC = 28, a ZABD = o. Toraa A
ZADB = /BDC, rak kak DB — GuccexTpuca ADC; a LCBD =
=180° - o Teneps TPUMEHHM TEOPEMY CHHYCOB K TDPEYrojb- B
» AB = ﬂ . A_B = Bi_na . BC - 1300_
Huxam ADB n BDC. Sk o’ AD e’ sind A%

BD AB _ sing | AB _ BC
Sin(180°— )’ AD  sinoa’ OTCOMR 75 = pee

TECT 2
BapuanTt 1
Yacte 1
1.0rsem 1. )
Pemenne., Tax kak MBOTOYTOABHHK — BBIGYKJEIH, TO IO TeopeMe 0 CyMMe YIJOB BHEINYKJOro
MHOT'OYrOAbHUKA CYMMA €70 BHYTPEHHHUX yrJioB paBHa 180°(n — 2), a cymma er0 BHEINHAX YTJIOB PABHA
360°, ro mo yenosuo: 180° - (n — 2) = 180°; 180° - n — 360° = 180°; 180° - n = H540%; n = 3.
2.0TtBeT 2.

Pemenne. Tax kax xopja AB apafeTca CTOpPOHON NpABUIE-
HOI'0 BOCEMWYTOJLHAKA, TO OEHTPAJBHEIN yroj, onnpammnﬁca

Ha 3Ty IOyry, paseH 45°. YicmoawayeM dopuyay I = W - 45°,

nonyvaem [ = 5Tn (em).
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3.0TBeT: 4.

Pemende. CoeiMHUM LEHTPHl OKPYKHOCTEH W IOAYUHM KBAJpaT
0,0,030,, cTOponA KOTOPOTO PaBHa 8 CM, TAK KAK PABHBIC OKPYXHOCTH
TONAPHO HaCAloTed BHEMIHUM 00pasoM, U 3HAYHT, PACCTOSHHE MEXAY
UX LEHTPAMH DABHO CYMME PagydycoB atux oxpymHocTeil. Ilnomazne
zamTpHxoBaHaol (QUIyYpH paBHa PpasHOCTH ILJIOIASHM KBAZPDATA M
YeThipeX KPYFOBRIX CEHTOPOB, KamAEIL M3 KOTOPBIX COOTBETCTBYET
REeHTDANBHOMY YAy, paBHoMy 90°, 3HauuT, B CyMMe OHH COCTABASIOT

Kpyr paauyca 4 (cm). [Inomans xeazpara S ksagpar = a2, PaBHA MIOMIALL

Kpyra Sy, . = =RZ. Taxkum obpazom, S = Sypanpar = Supyr = a® - nR? =
=82 - 4% =16 (4 - n).
4.0rBer 3.

Pemenne. CTOpoHA NPAaBUILHOIO TPEYTOJBHUKA BLIPAMKAETCH Yepes

pajgHyc BIIMCAHHOH B HETo OKPYHHOCTH GOPMYJIoi dg = 2r.f3. Cropona
NPABHJIBHOTC TPEYTrOAEHMKA BHIPAMACTCHA 4YeDes Pamguyc ONUCABHOMN
OKOJIO HEI'O OKPYX<HOCTH dopMyncit ag = R.J3. Orciona 2rJ3 = R.f3,
R=2r=6(cm).

5.0TtepemT 4.

Pelnenne, CTOpOHA MIECTUYrOAbHUKA, BIMCAHHOTO B OKPYXKHOCTH
paguyca R, paBHA Ggp,. = R; & CTOPOHA LIECTHYIONILEUKA, CNMCAHHOIO

2
OKOJIO 9TOH OKDYXKHOCTH, PABHA @gp,. = —j‘g . CnenoBaTeNbHO, OTHOLIE-

a
HHE CTOPOH BIHCAHHOTO B OIIHCAHHOTO HIECTHYTOARHHKOB =2 = g «

OnHe

Yacte 2

6.0rBeT 3.2 cm.
Pemnenue. [lnomans kpyra, orpaHHUYEHHONO OKPYRHOCTBIO paguyca

r, paBga S = 7%, a naomagb burypel, OrpaEHYeHHOR OKpYKHOCTAMHA
pagitycos R M r, pPaBHA DPa3HOCTH WCHIAAH KPYra, OrpaHHYEHHOro
OKDPYRHOCTRIO paauyca R, 0 OIOLAAK KPYra, OTPDAHAYEHHOr0 OKPYK-

HOCTBIO paanyca r, T. e. S8 =~ nR? - nr?. Mo YCAOBHIO % - r? = a2,

R 6
Orewpa, r= — = — =32 (em).
TCIOL, R J2 (em)

7.0rBeT 6(m+1).

Pertteine, [Onuna rpaHkObl 3AUWITPHXOBAHHCOH (QHrypbhl paBHA
CYMMe ANUH UONYOKpYIKHOCTH BC pagmyca r = 3, AYyTH YeTBEPTH
okpyHocTH AC paanyca R = 6, rpagycHas Mepa Kotopofi paBHo 90°,
U paguyca okpyxkHocTH AR, paBroro 6. Takum ofpasom, ZanHa

rpaHUUB 3AIITPAXOBARHECH durypr pasua L = ‘,1-!(21") + %(ZR) + AB =
=3n+3n+6=06n+6=6(r+ 1)
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8.0rseT: 60°,

Pemenue. CTopoHa NpaBAJABEOTO 7-YTOJLHUKA BHIPAXAETCHA Yepe3 pagn-

180° 180°
yc BrincaHHO#H B HEro oXpy:xHocTd dopMynol a, = 2rtg'—-&-—- » TAE =

HONOBHHA IEHTPANbHOTO YIia NPAaBHJABHOTO #-YrodbHHKA. OTCloZa, 6 =

=6./3 1’4;180D , tg180° -l % = 30°, Cre0BATEALHO, NEHTPAILHMH

n n J3’

YTOJ OPaBMNLHOTO N-YTOILHUKA paBed 60°,

9.0rseT 1:3.
Pemenye. {iuHa Zyru OKPYXXHOCTH ¢ HeHTPOM B TOuKe (), COOTBETCT-

° -8R . R 000 = 2RR
Byromana 120°, parsa l m0° " 1867 120 3~ - JImmg ORPYMHOCTH C

1

IeRTpoM B Touxe O, pasHa 2nr. Orciona 2rr = 2%3 . CaegoeaTenpHoO, i{. =3

re.r:R=1:3.
10.0rBeT: %(3+ J3) (em).

Pemenne. Coeguann ToukH C ¥ D ¢ geHTpaMa okpyKEOCTeH Toukamn O

# 0y. H3 pasencrsa Tpeyroasunkor 0CO, u ODO, (OC n OD pasHH, Kax pa- |

THYCHl OKPY?KHOCTH C LleHTPOM B Touke O, CO; ¥ DO; paBHH, KaK PagHyChl
OKPYXHOCTH ¢ UeHTpoM B Touke O, cropona 00, — ofmasz) caeayer, UTO AU-
EUA NeHTpoR 00, nepnesaukynapaa xopae CD u gennt ee nonosam. 06o3ga-

B C

4 D

YHUM TOYKY N¢peceYeHua JWHUH OeATpos 00, 1 xopasi CD Gykeoi K. TIo yCa0BHIO 1A OKPYHHOCTH ¢
IeHTpOM B TOUKe O xopaa CD aApiAeTcs CTOPOHOIl BIMCAHHOTO KBAADATA H ONHOEpEMeHHO ABXAETCA
CTOPOHOI BIIMCAHHOrO PABHOCTOPOHHero Tpeyroasunka CFD ana oKpy:KHOCTH ¢ HeHTPOM B Touke O,

sHauut, CD = 3 (cMm). Tpeyroneark COD — RpAMOYronsHELA (.,tmaronann KBAAPATA MEPICHAUKYIAPHB)

1 paBHoBeapenukll, auaunr, OK = CK = g (cm). B passocropoHEeM TpeyroasHuke CFD suicora FK (opgo-

BpeMEHHO MeAMARA ¥ GUCCeRTpUCA) TPHHAATCIKNT JUHHY UeHTpos U paesHa FK = CF - cos60° =

343

= (cm).

Henrp onucanHol OKPYMHOCTE PABHOCTOPOHHErO TPEYIONLHHKA ABASETCH TOUKO mepeceMeHMA Me-

IHuaH, cAeJopaTeibHo, O K = % . i{—s = g {cm), Taknm ofipasom, 00, =0K + 0, K = %(3 + ﬁ)(cm).

ll.O'rBer:% cM.

Pemenne. Tax Kak B TpeyronbHuke ABC Janbi TPH CTOPORBI, TO MOXKHO
HallTH NAOHIAZDL TPEYTOAbHMKA Mo dopmyne 'epoHa:

8= Jp(p- alp~ b)p~ ¢), monynepuMeTp TpeyroALHAKA P = 37 (cM). S =

=27 (27— 26) - (27— 26) - (37-3) = J27-2 - 1 - 24 = 36 (cm?).
C apyroii cTOpOHE! MAOITAAE TPeYIoAbHUKA A BC MoxHO HadiTH DO hopMyne:
S = pr, rae p — noAynepuMeTp TPEYIOALHHKA, I — PAARYC BITHCAHHON B HETO

OKPpYAHOCTH. BRaunT, 27r = 36, orcioga r = g (cM).

B
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12.0rBerT: 16,9 eM.

Pewmenne, Tak xax B Tpeyroaeranke ABC Janul TPH CTODOHBI, TO
MOJKHO HAWTH NACHIAAL TPEYTONBHMKA 10 dopmyne lepora. Ilony-

nepuMeTp TpeyronkHuka p = 25 (eM). S = Jp(p- a)p- b)(p- ¢) =
=J25.(25-138) - (25-13) - (26-24) = J25.12 .12 .1 =
=60 (cM%). C Apyro#i cTopoHm mioLIAAE TPeyroXsEuKa ABC MOKHO

- = a-——-bc _— a-._-bc —_— ._........_.._..—...._13 : 13 . 24 -_
HaiitTe no dopmyne: S iR > Orciona R 95 60
= 16,9 (cM).
Yacre 3
13.0TtBeT 2.

Pentenue, I[Inonjaarb Konkna, orpaHIYEHHOTO OKPYAKHOCTHIO, ONU-
CaHHOH 0K0JIO IPABHJBHOTO TPEYIOJLHHKSA, M OKPYKHOCTLIG, BIH-
caHHOH B Hero, paBHA PasBOCTH IJIOIIAAN KPYTa, OTPAEHYEHHOrO OK-
PYHHOCTEIO, ONHCAHHON OKONO TPEYFOALHKKA, H IIIOLIAAYM KpyDa, Or-
PAHHYEHHOT0 OKPYXHOCTHIO, BIUCAHHOH B TPEYroAbHHK: S = S, .. —

— Spuue = RR? — % = n(R? — %) = 1. CTOpOHA TPEYTONBHEKA, BIACAH-
HOTO B OKPYKHOCTH Paguyca R paBHa as = R./3 ; a cToposa Tpeyros-
HHKA&, OMHCARHOTO OKOMNO OKPY’KHOCTH DAfiMyCa F, DABHA dg = 2r./3 .

Orciona R.f3 = 2r /3, R=2r. Us NONYIeHHOH HOpMYIEL Aa8 naoma-
zu komsua S = MR - ¥y =nnonywaem RZ - 2 =1, oreoma 4 r2 - r¥ =1,

M3 =2,

82 =1, r= -L . Cnegosarensio, ag = 2r/3

J3
14.0rBeT:n> 6.

Peurenye. CTOpOHA NPABHUNLHOrO N-YrOJLHUKA BLIPAKASTCA depes
paguyc ONMUCAHHOK OKONO Hero OKpyXHocTH dopMmyaoii a, =

= 2Rsin ﬁ, rae 180
n n

1
-2
J3

— NOJIOBHHA LEHTPANBHOTO Y& NPABHABHO-

[+]
ro n-yroabHuka. Io ycaosnio ¢, < R, T.e. 2Rsin1-8}-:—)— < R, cnegosa-

TeJRHO, 5in 180° % C yBeaudenneM oCTpOTO YTJI& €FO CHHYC BO3-
180° a
pacraer, moaToMy —— < 30°, r.e. n > 6,
. E
15.0TpeT: 3

B
A__"_FC
Ay
>A3
Ay

Pemienue. B papaobouHoit Tpaneuun ABCD, npoBeaem u3 BepImMHM B Bricoty BE, torma Tpe-
yroasaux BAE — npamoyroabHw#, y koroporo yroa BAD papen 30°. CnepoBaTenbno, Mo cBOHCTBY

NPAMOYIOALHCTG TPeYTOABHHKA, OAHH YIod ROTOporo pasen 30°, BE = %AB C ZpyToit CTOPOHBI, TAK

B C

0
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Kak B Tpanenmuio ABCD Bnucaga OKDY)XKHOCTH, T0 BE = 2R, sraunt, AB = 4R. Ilo cBolicTBy
ONHCAHHOTO YeTHPeXyroabHURA AB + CD = AD + BC. Tar xak tpanenua ABCD — papnoGounan, 10
AB = CD, cneaosarteNbHO, IEPHMETD TPANCHHH Pop,y = 4AB = 16R. Jlnuna OKPYKHOCTH BHTHCAACTCA

- C_2nR _ =
no bopmyae C = 2rnR. CreposaTensHo, P-16R"_ 8"
Bapuant 2
Yacte 1
1.0rBeT: 3.

Pemenne. Tak Kax cyMMa BHellHero ¥ BAYTPEHHEI'o YIJIOB Npn oxHOoil Bepimmse pasHa 180°, To
RaycABIY B3 €ro BHEITHUX YIA0B paBeH 15° ., CymMMa BHOIIHNHX YTI0B BHNOYKJIOr0 MHOTOYTMJIbENKA, B3fl-
THIX [IO OXHOMY hpy AN Kol BepmuAe, pasHa 360°, Torga MHOroyro/ibHUK uMeeT 360 : 15 = 24 pep-
ITHHEL.

2.0rmreT: 3.

Pemenne. Tax kax xopaa AB spasercs ¢TopoHOK NPABMALHOTO TPE- A
YrOJbHUKR, TO UeHTPARLHEIH yroa, onupalommiica Ha Ty AYry, paBeH
120°. UcnonsayveMm dopMyny ! = 1E§° 120°, noaywaem [ = %‘ (cm).
_ o 5
3.0rBer 1.

Peinenue., CoeAMHHM IEHTPH OKPYKHOCTEl M NOJYYUM DABHOCTO-
pounu#t Tpeyransauk 0,0,03, cTOPOHA KOTOPOTO paBHA 8 THM, TAR RAR
paBHLIE OKPYHHOCTH HONADHO KACAKTCA BHelIHnM ofpa3oM; M sHaUnuT,
paccTodHAEe MeXAY MX NEHTPAMH PRBHO CYMMe DATHYCOB 3THX OKPYX-
mocreii. Ilnomazs samTpuxosanuoll GUryprl paBHA PA3HOCTH IIOINATHA
TPeYrolbHEKA ¥ TDEX KPYroBHIX CEKTOPOB, KAMALIE H3 KOTOPRIX COOT-
BeTCTRYET IEHTPANLHOMY YyIiy, pasnomy 60°. BmavmT, B cyMMme OHH
COCTABJAAIOT NOAYKPYTr paguyca 4 cM. [Inomans pasHOCTOPOHHErO Tpe-

YrONbHHKA PaBHA Spoevronsamx ™ -21-azsin60°, OAOLaAfKh OOAYKPYTra

= snmlyxpyr -

! :
Snoayrpyr = §1'LR2. Taknm obpaszom, 8§ = S, i

a2sin60° - %mz - %64? —-% 161 = 16./3 — 8n=8(2./3 — 1) (cM?).

ol =

4.0rBeT: 2.

Pemenye. CropoHa KBajpara.(NPEBHABHOIO YeTHIPDEXYTOJARHHKA)
BRIPpAXKAETCA YePes PARHYC BOUCAHHON B HErd OKpPYIKHOCTH QopMyaoil
@4 = 2r. CTopoHa DPASUNBHOINO INECTHYTOJABHHKA BBHIDAMKAETCS uepes
PajHyc ONHCAHHOM OKOJIO Hero oKpy:HoctHd dhopmynoll ag = R. Tax rax
OKDPYKHOCTD - OFHOBpEMEHHO HABJAETCA BIACARHON B NPABMABHHA
YeTHPeXYTOABHUK U ONMUCAHHON 0KOJI0 TPABHALHOTO IIeCTHYTONLHUKA,
To R =r. Orciona a4 = 2r = 2R = 6 (cM). )

335154
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5.0TtBenr: 3.

Pemenne. CropoHa TpeyroJbHHKA, BIHCAHHOTO B OKPYX>KHOCTB
paanyca R, paBra a,,.. = R, a cTOpoHa TpeyronbHHMKa, OMHCAHHOIO
OKONO 9TON OKPYXHOCTM, PABHA &gy = 27 Tax KaK OKPYMHOCTH
ORHOBPEMEHHO ABIACTCA BIMCAHHON B NPABHJILREIA JeTHIPEX yIOJLHUK
H ONHCAHHOH OKOJI0O NPABHARHOIO INECTHUYFONBHMKA, TO0 R = r.
CrnegoBaTensHO, OTHOMIGHHE CTOPOH OMHCAHHONO H BIMCAHHOTO Tpe-

Conue _ 2R3
VIOJNBHAKA ——= = —— = 2
Guwe  RJ3

Yacts 2
8.0rBeT: 3 cMm.

Pemenue. IInomaas Kpyra, orpaHAYEHHOr0 OKPYKHOCTBIO PASHYCA

r, paBHa 8 = %, a naomaAb GUrYphl, OTPAHUYEHHOH OKPYHHOCTAME
paauycoB R u r, paBHA Pa3HOCTHM NJOHIAKH Kpyra, OrpAHHYEHHOrO
OKPYIKHOCTBIO paguyca R, M NOIDAZH Kpyra, OTPAaHHYEHHOTO OKPYK-

HOCTHIO paguyca r, T.e. S = nR? — nr2. Tlo ycaoruio nR? — nr? = 3nr2.
Orcoga, nR2 = 41::'2, re= g = 3 (c™M).

7.07BeT: 6L

Pemensde. 3aMeTuM, uTO (imrypa F, moxer OniThb monyueHa H3 $urypun Fy, ecnm dwmrypy F;
paspesath mo npaMoit 0,0, U CHOKHTL H3 HONYUEeHHBIX uacTell (urypy Fo. InauHa rpaHunb
SALITPEXOBAHHON (Uryphl Fy paBHa CyMMe JUIMH OKpy:HoCTeli ¢ HeHTpaMy B Tourax O, w Oy n

paguycaMu R = 2 m r = 1. TaknaM obpasomM, ZN1WHA IPAHUIEL 3AIITPUXOBAHHOM hurypw papsa L = 2r +
+ 2R = 2n + 4n = 6.

8.07BerT: 90°,

Pemene. CTopoHA UPABHABHOTO N-YIROJALHHKA BuIDa)KaeTcs qepes
pagvMyc ONMCAHHOR OKOJO Hero OokpyxHoctd ¢opmyaot g, =
80° 180°

= 2Rsin1 et rge - NOJOBHHEA LIEHTPANBHOTO YINIa MPAaBRJABHOTO

n-yroassuka. Otcioga, 2 = 2.2 sinls-hgi , sinl%qi = "—{2_3 , @ = 45°.

CleqoBaTeARHO, UEHTPAABHLIH YIOJA HPABHIBHOTO N-YTOALHHKA DABEH
90°.
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9.0rseT 2,6 cMm. _ .
Pemienne. OaunHa Ayre OKPYRHOCTH ¢ LUEHTPOM B Touke O, cooTBReT-

CTBYIOINEH WEHTPANBHOMY yray, pasHoMy 150°, pasne L = f;ioign =
.= Tg%; 150° = 5n. Jinuka OKPYRHOCTH ¢ UeHTpoM B Touke O pasna ! =
= 2nr = 57. CaegoBaTtenabno, r =2,5 (cM).

10.0tBe T 3(1 + J3)cm.

~ Pemense. CoeaunuM Toukum 4A; M Ag ¢ LUeHTPAMM OKpyxHocrel
Toukamu O u O;. U3 paBeHeTBA TpeyroabHuKoB OA,0, B 0440, (OA; u
OAg DABHEL, KAK PAARYCH] OKPYMKHOCTH ¢ UEeHTPOM B TouKe O, A0, 1 A0,
" paBHM, KAK PaZHYCHl OKPYH#CHOCTH C EHTPOM B TouKe O,, cTopoHa 00, —
ofmas) cieayeT, 9TO AMHAA HeRTPoB 00| DEPHCHAUKYAAPHEA XOpae A,
M Zemur ee momonam. OBO3HANUM TOUKY IePeCeveHHA JMHNAK LEHTPOB H
Xopan A;Ag Oyrsoil K, IIo ycnoBaIo A8 OKPYMBOCTH ¢ IEHTPOM B TOUKe
O xopaa A;Ag ABASETCA CTOPOHON BIHCAHHOIO NPABMALHOrO MIECTH- . .
yronpHHKa A;A.A34,A:A; W OZEOBPEMEHHO #ABJIAETCA CTOPOHOR BNMCAHHOTO KBajpaTa AAA
OKPYMCHOCTH ¢ NEHTPOM B TOuKe (), 3HAYHUT, CTOPOHA KBaApaTa pasHa 6 cM. Tpeyroasunk 4,0,4, —
HPAMOYTOALHEL (ANArOHANY KBAADATA NEPHCHANKYASPHEL) ¥ pasHobegpenHui, adauut, O K = 3 em.
B paBHOCTOpOHHeM TpeyrosbHuKe A,044 Brcora OK (omuOBpeMeHHO MenuaHA U GuccerTpHCA)

TMPERARACIKUT JHHHH LUeHTPoB H paBHa OK = OAg - cos30° = 3./3 (cm). Taxnm obpason, 00, =0K +
+0.K = 3(1 + J/3) (cM).

11.0rBeT 5,25 cMm.

Pemwenne. Tak kak Tpeyroarbsuk ABC — pannd&enpenuuﬁ, TO B Tpe- B .
YyroAbHHKE H3BECTHH TPH CTOPOHLI, M IJIOINAAE TPeyTONEHHKA ABC MOXHO
BEaiTH no opmyne 'epona;

8= Jp{p- a)p- b)(p- ¢), rae nonynepumerp TpeyronLEuKa p = 32 (cM).
S = .J32.(32-25)-(32-25)-(32-14) = J82.7.7-18 =
= 168 (cM?). C apyroii CTOPOHH MAOIIARE TpeyrolbkEnka ABC MOMHO o
Ba#Ty 00 popMyse: S = pr, rae p — NOAynepUMETp TPEYrOJABHUKA, & —

PRANYC BONCAHHON B Hero OKpy:RHOCTH. 3Hauur, 32r = 168, orciona r = A C
= 5,25 (cM).

"12.0Tee T 8,125,

Pemienne. Tak kax 8 Tpeyronsnuke ABC naun TpH CTOPOHLL, TO MOXHO
HaliTH NAQIIAAL TPeyroasHUKa no dopmyne Fepona. Ilonynepumerp Tpe-
yroapHuKa p =~ 21 {cm).

8= Jp(p- a)p- b)(p-¢c) = J21. (21—~ 138) - (21- 14) - (21 15) =
=J21-8 -7 - 6 =84 (cM2). C apyroit cCTOPOHE! NNOLAAL TPEYrONbHUKA

. G = 30¢ =gbc _ 13- 14-15
ABC moxcuo uaitru mo dopuyse: § = o , orciona R = o i 84

- 8,125 (en).
3*
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Yactbh 3

13.0rBeT 2.
Pemenne. Ilnomanaes KoAbna, OrpaHHYENHOrO OKPYRHOCTLIO,

OMHCAHHON OKONO MPABMALHOTO UETHIPEXYIOMbHUKA, H OKPYK-
HOCTBIO, BOMCAHHOH B Hero, paBHA DASHOCTH IJOWIAAM KPYra, / \
O

OrPAHUYEHHOIO OKDY'KHOCTbIO, ONMHCAHHOE OKONO KBAjapaTa, H
WIOMAAY KDYra, OTPaHMYEHHOrO OKDYHOCTHIO, BIHMCAHHOR B R
KBAAPAT S = Sy, ~ Seppe = MRE — nr* = a(R® - r*) = 1. CropoHa \
KBAJpaTa, BIHCAHHOTO B OKPYyKHOCTE paiuyca R, paBHa a4 =

=R.J2; a cropoHa KBaApaTs, ONMCAHHOTO OKOJIO OKDPYXKHOCTH
paauyca r, paBsa a4 = 2r. Orciofa RJ2 =2r, R = rﬁ. H3
nony4ueHHOH GOPMYAB I IMIOMANH KONBLA S = m(R2 - r2) -7
IIOJIY'-I&EMRz— P2=1,2%-~2=»¥=1,r=1. Orcropa ag = 2r = 2,

14.0rBeT: n & 4.

Pemenne. CTOpoHa NPABMILHOIO 7n-YrOJLHHKA BHpaxKaeTcs
yepes PAAEYC BIORCAHHOW B HETQ OKPYXXHOCTH GopMyXol g, =

2rtg3—8—0— s TAe 180 — NOJOBMHA UEHTPANLHOTO YIJIa IPABKIL-
1 180°
HOrC n-yroaeHukKa. IIo yCAoBHK 34 # r, T. €. rtg—-——— 2T,
180

CHeOBATE/ABHO, tg———— # 1. C ypeauueHneM OCTDOrO Yraa ero

TAHreHC BO3IPACTALT, OOITOMY l%?— #45°, re. n < 4.

15.0rmper: 756° 1 105°.

Pemenue. B rpanenun ABCD rouxu O, M, N g K apnsiorces
cepeagrHaMB oTpeskoB AD, AB, CD n MN coorBercteeHHo. Toraa
tpanenus AMND BhnMcaHa B ZaHHYI0 OKPY)KHOCTh, CJeA0Ba-
TEJILHO, 3TA TPanenud —— paBHoOOKada. Taxk KaK oTpe3ok MN —
cpeAdan JUHHA Tpamenuw ABCD, To u Tpanenmna ABCD — )
paprOfokag., LOKM = 90° taxk kax Toura K DpHHALNEHHT A D
paanycy, nponexeimomy B TOYKY KACAHHA, CJETOBATENBHO, Tpe- O

yronsHuyx OMK aBnsercs HpAMOYIONbHBIM. OK = %r Tayx Kak Touka K IOpAHaJNEKHT cpegHeR

AMHHY TPATICIHHA, oTCAA OK = 1OM . 3nauur, ZKMO = 30°; LAKMQO = LAOM = 30° rar garpecTt

Jexkantue OpH NapanienbHBX NPAMBIX AD u MN n cexymeit OM. A rak kax OA = OM, To LZMAG =
= 75%, OTcioma DoayuHM, 9TO LA = LD = 75°%; LB = ZC = 105°.

TECT 3
Bapwuwasr 1
Yacme 1
1.0rBem 2,
Pemenpe. Ha pUCYHKe — 3T0 UYeTHPeXYrodbpHHE 2). PaccMOTPUM 3TOT YETRIPDEXYTOABHHK H

oboanauum ero mepminuum ABCD. Ecau npoBecTu ZuaroHans AC, To mMoayyaeM ABA PABHLIX Tpe-
yronpHuka ABC u ADC no Tpem croposaM AB = AD n BC u DC (no faHHEMIM ueprexa) n AC (obmar).
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duauur, LCAB = ACAD, caeposarensno, AC — Guc- B
cexTpuca <BAD m aBASIeTCA ero OChI) CUMMETDHH,

ananoruyao CA — Ouccexktpuca ZBCD n apndaerca ero A C
OCBhI0 CHMMETPHMN, SHAYAT, IHATOHAADL AC ABNASTCH OCBIO
CHMMETPHR QeTHpexyronseara ABCD,

2.0rBer 8.

SazaHAe HANpaBJeHO Ha NPoBepKY ¢hOPMHDOBAHNO-
CTH OPOCTPAHCTBEHHOrO NpeAcrasitennd. Heodxonumo mo
PHCYHEKY ONpeneUTh BUA ABHIKEHHS.

Pemenne, Ha pucyrKke npencrasaeHa ocesas cuMMer-
pus. IlpuMepHoe pacoonoxeHne 0CH YKA3AHO HA DUCYHKE,

3.0rBem: 4.

Pemenne, ¥ napannenorpemMa ABCD npu ocepoit B K c
CHMMETPHH OCh CHMMETPHE MOMKET HOXOAHTL uepes cepe-
ERHY cTopoHR BC. 9ro npamas KM. IIpn cumMeTpHy OT-
HOCHTENREO OpaMoit KM, npoxoaameii yepes cepeAuny
cropoukl BC mnapannenorpamma ABCD, sepmuns B
OepexofuT B BepmnRy C, a sepmura A JO/KRA NepedTH
B pepmunry D. Ipu srom KM L BC »w BK = KC. B A M : D
OAPAJUIENIOrPAMME IPOTHBOJMEKAINNE CTOPOHK DABHBLI K :

OapanielbEb, 3HAYUT, ¥ AM = MD, CnegoBarensHo, B a)
napananenorpammMe ABCD nps cHMMeTDHH OTEOCATEABHO

npamMoit KM croporm AD n BC nepexoaaT caMu B ceba, B

B uernipexyronspuxe MKCD croposst KC u-MD pasHM

¥ nDapannenbHw, & yron MKC — npamofi, 3HagYur,

geThipexyroabauk MKCD — npaAMOYTONBHMER, OTCIOAA A C
napaanesorpamMm ABCD raxske IpAMOYTOALHHK,

Onmaro, ecqm ZABHRIA MApannenorpaMM -— OpAMO- D
YIFOJIBEHK, TO OH MMeeT BTOPYI0 OCh CMMMETDHH, IIPOX0- :

AALIYIO Yepea cepeAMHH ¢TOpoH AB u CD, HO 0 YCI0BHID 6)
OCh CHMMETPHH TOJABKO OAHA. IIpHHIIN K UPOTHBOPEUHIO.

PaccMoTpAM CHMMeTpHIO napaanenorpamma ABCD ormocurentHo ocu BD, koropas ABirerca
AHATOHAMALIO MapajnenorpamMma. [Ipu 3ToM ABe BEPINKHEI, & HMEEHO, B 1 D nepexoxsr caMu B cebd,
TAK KAK JIEKAT HA OCH CHMMETDHH, A& BeplnHa C AOJKEA NlepeiiTH B BepPIUNHY 4, 3HAYHAT, B napaine-
norpaMme ABCD ruaroBany neprneHAUKYNADHLI, cJIeJ0BATENbHO, NapanenorpaMm ABCD — pom6G.

Oauako, ecnK KaHMEIN HapaaterorpaMM — pomt, TO OH HMeeT BTODYIO 0Ch CHMMETPHH, NPOXOASA-
Y10 Yepes BepmnHLl A u C, T.e. AusroHans AC, HO OO YCAOBHI® 6Ch CHMMEeTPHH TOXBKO oaHa. Ilpn-
WY K DPOTHBOPEYHIO, :

Taxr ®ak I¥0 oNpeaeneHHIO KBAJAPAT — HTO OPAMOYIOABHHK, ¥ KOTOPOro BCe CTOPOHH DABHEI, TO
KBaJDaT HMEEeT YETHIPE OCA cuMMeTpHH. IIDHINAN K NPOTHBOPEUAIO C YCIOBHEM 3a8aum.,

CaeaosaTenbRO, TAKOI NapanNeOTpaAMM He CYIECTBYeT.

4.0rtper: 2.
Pemierne, o cBolicTBY ABM;XeHAA OTPE30OK NEpPExXo-
EHT B OTPEaoK, BHAYAT, GAHA BEPIIMHA TPEYrOIbHHKA :
ZoJkHa nepeliTu B gpyrywo ero sepiiuny. Ho y Tpeyrons- B
AHKA& TPHM BePIIKHEI, CReN0BATENBHO, OJHA H3 HHX JOJK-
Ha TepeliTE caMa B cefH, T.8. JEHATS HAa OCH CHMMETPHH.
PaceMmoTprm cammerpuic Tpeyroasunka ABC orHOCR-
TexpHO MpamMoit BD, npoxogaineil yepes pepmuny B, Tak A C
rak BD — ock cUMMeTpUM TpeyronbHuka ABC, 10 D
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pepmusna A nepexoauT B sepunny C, BD LAC u AD = DC. 3aauur, B Tpeyroasanke ABC meanana BD
fABNAeTcA M Bhicoroil. ChegopatensHo, AB = BC. AHajiorMYHO, NIPA PACCMOTPEHMH CHMMETPHH
OTHOCHTEALHO NPAMOH, TPOXOoxAIelt Yepes BepIINHY A, AOKAa3LIBaeTCH, 4T0 cTopoHbt AC n AB papHbI.
3pauuT, B Tpeyroavuurke ABC mce TpDH cTOpPOHK paBub: AB = BC = AC u TpeyronbHux ABC —
paBHOCTOPOHHHUN. PaccMOTpeuHe CHMMETDEY OTHOCHTENLHO NIPAMO#H, npoxoaamed#t yepes sepunny C,
MO3BONAET MPOBEPUTH AOKAJRHHOE YTBEDXKAEHHME, T.e. NOATBEPAHTE, Iro croporsl AC = BC.
CJlen0BaTEeNLHO, TPEYTOABHAK — PABHOCTOpPORHUIE,

5.0TBeT: 3.

Peiuenue. Ilpu npeofpasoBaBR# CHMMETPHH OTHOCH- B
TeabHo ToukH C BepiiHa A nepemnna B Touky D, mpudem Tov-
ki A, C u D nexar na ognoit npamoit AD, a pepmiana B — M
B TouKky F # TouxH B, C u F nexaTt Ha ogHoill npamoit BF. B
Tpeyroaptinke ABC nposenena srnicora AM Ha BepminEm A D
K cropone BC, a B Tpeyroasuuke FDC nposefieHa BHCOTA A C
DN w3 Bepminasi D r cropone FC. Taxkum ofGpasoMm, K
npamoit BF nposefentl zpa neprnenpuxynapa AM u DN, N
CHEROBATRNIEHO, NPAMEIE, cofepRamne bucoTsr AM u DN,
napajnenbHBI,

YacTe 2
6.0TBeT: 6.

Pewrente. Kpaapar ABCD nepexoaut caM B ce6d mpH cuMMeTpun: 1) oTHocnTeAbHO NMpaMBX AC ¥
BD, 2} OTHOCHTENBHO NPAMKNX 0,0, ¥ 030,, 3) Touku @ nepecedenus Auarouaselt, 4) mpm NOBOPoOTE
uHa 90° 11, rie n — HeAOe YHENO, OTHOCHTEALHO neHTpa @, IIpm 3TOM cCleAyeT 3aMETHTR, UTO CHMMETDHA
OTHOCHTENLHO OSHTPA KBAJAPATA COBNAAAET € MOBOpoToM Ha 180°.

B
O 03
Oy 02
D

7.0rBeT: 60° + 0

Pemieane. BosMyHBL ABA CAIYYUAA: 1) a<60° 1 2)a>60°.
TIpu nosopore yrna ABC Ha 60° ram st ryq, BLIXoas-
muii ¥3 Toukn B noBopaunBaeTcA Ha yrox B 60°, T.e. ayu
BA nepetiger 8 nyu BA, u .dABAl = 60°, a nyu BC — B ayy
BC, n ZCBC, = 60°. .
B meproM cayuae, Tak Kak o< 60°, To ayy BC NPOXOAHT 60° NO
Mexay cToponaMu yraa ABA,, spawwr, Z/CBA; = ZABA, - g a c B A
~ ZABC = 60° - au ZCBA, < 60°. Orciona cneayer, 4ro C
nyy BA, npoxoauT Mexay cToponamm yria- ZLCBC,, N Ay
paenoro 60°. Takum ofpasom, LABC, = LABC + ZCBA, +
+ ZAyB,Cy = 0+ 60° — 0+ 0= 60° + o G ¢y
Bo BropoM cnyuse, Tak Kak ¢ > 60°, 1o nyu BA,
TIPOXORHT MeXAY cTopoHaMi yrjia ABC, snauur, LA,BC =

807/
N\
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[A

= £ABC — ZABA, = a - 60° n LA, BC < o Orcrona cnenyé'r, yro ayu BC NpoxXoanT MedAY CTOPOHAMHE
yraa £A, BC,, paeHoro &. TaxnmM obpasoM, ZABC, = ZABA, + ZABC + ZCBC, = 60° + 60° + a—60° =

=60° + o,

8.0rper: 12./2 oM.

Pentenne, IIpn cHMMeTPHH OTHOCHTENBHO IPAMOH OTPESKM Nepe-
XOZSAT B pasHEIe UM OTpe3ki. Tak Kak OpM CHMMETPUU DPSIMOYTONL-
HOTO PaBHOGEADEHHOrO TPeyrodsHuKa ABC OTHOCHTENLHO NpAMOIL,
cofepraieit ero runorenyay AB, pepmuna C mepenmna B Touky Cy,

Kater AC nepemen B pasHulit eMy orpesox AC,, a kater BC — B oTpe-
sok BC,. Takum obpasoM, y yeThipexyroneaura ABCC, Bce CTOPOHE
paBEEI K yroi ACB paBers 90°, To yeTnIpexyroasHy¥k ABCC, -— RBaA-
pat, B KoropoMm CCy ABasiercs AMATOHANBIO. ¥ KBAAPATA ZHArOHATN
papuel, agauuaT AB = CC,. Ilo Treopeme IIndaropa naitgzem AB Kak

FHNOTEHY3Y MPAMOYroJbEOro TpeyroasHuka ABC; AB = 12./2 (cm),
caenosarensso, CC; = 12J§ (em).

9.0TBeT: 90°,

Pemenne. CoeauanM Touxn M, M, u M, ¢ sepmnnoit yria —
Touxoll 0. [Ipy cCUMMETPHH OTHOCUTRNLEO HPAMON YTALI NepeXoAAT B
paBHBbIe UM YIJH, 3H84NT, LZAOM, = ZAOM u LBOM, = ZBOM, Ilo
nocTpoeHuio Touek M, u M, ayuu OA u OB DpoxosAT Meaay
cTopoHaMu yraa M,OM;, Takum ofpasom, ZM,O0M; = ZAOM, +
+ ZAOB + £LBOM,; = 45° + (LAOM + £LBOM) = 90°.

10.0OTepeT: 12 cm.

Pewrenne. Ilyers Touxa O — cepeauna cropoHnl BC. Ylpn
noBopoTte Ha yroa 180° oxoso roukn O nyu OB nepexoaur B xye OB,,
- a aya OC nepexoxut B ay4y 0C;, koTopuf#i ronoasser ayu OB, no
npaAMoil, Npu aTOM Touka O NpHHAAAEKHT 270 npamoil. ITo croficTay
TIOROPOTA OTPR3OK IEPeXOAWT B PABHEI €My OTpesoK, 3HAYHT,
otpesok OB nepexoaur B paBHLIi orpesok OB,. ITockoabky TouKa
O — cepeauna cropous BC, sHauMT, Touka B, cosnazaer c Touxoit C
U aHajJOrMyHO Touka C; coBmagaer ¢ Tourolt B. CaegosarensHo,
orpesok CC; papeH . oTpe3ky BC = 12 (cM) KaK CTOpOHA PABHOCTO-
POHHErO TPEYroJIbHUKA.

11. O 7 B e T: KBAODpAT.

Pemenune. B napannenorpamme ABCD pamaromanu AC u BD
nepecekaioTcA B Touke O. Ilpu nosopoTe 0r0J0 TOUKE O Ha yrox 90°
ay4 OB nepexogurt B ayyu OC, a wyq OC — B ayu OD, sy OD — B ayu
04 u aya OA — B ayu OB. 3Haunr, auaroHasun AC nu BD
napajnnesorpaMMa nepnedaurynspun, AC | BD. CrexosarensHo,
napaanenorpaMM ABCD — pomb6. IIpn noBopore Bepuruna C JomxHa
nepeiiTH B Bepmuny D Tak, ure OC = OD, T. e. AMaroEa M pomba
pasanl. Cnegosarensno, pomb — KBagpar.

C
B
A
Cy
Mg
M

B
o
\Ml

18

2

(€18 < 7 C1B1]

C

900
i

o
\

o
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12.0rseT 18 cM. .

Pemenne. [Ipn napaiieJbHOM NepeHoce TOYKH CMEIIAIOTCA M0 NapajuleAbHEIM HPDAMBIM HA paB-
ALIE PACCTOAHNA, NPK 2TOM NPAMAA NEPeXOANT B MAPA/IeAbHYIO IPAMYIO HIH cama B cebs, & MOCKOJIb-
Ky NapaiaiefuHLEI} OepeHoc ~— ABMIKEHHE, TO PAaBHEIE OTPe3KH NEPEXOfAT B pamHule. IIpu mapan-
JeTHHOM NepeHoce TpeyronsHuk ABC nepeiten B Tpeyronruuk DB’ C' , npudeM BepmuHa A mepemsa
B Touxy D, Bepmmea B nepemzxa B Touxy B' m BB’ = AD, AB = DB’, xpome Toro, BB’ | AD,
AB| DB’ . Cnenoarensno, ueTnipexyronsiux ABB' D — napannenorpamm. Touxa D — ocHoBanue

mezuansl BD, saauur, AD = -;—AC = 4 (cM). Pypgp n=AB+ BB' + DB +AD =2AD + 248 = 2(4 + 5)=
= 18 {cm).

B B’

Yacte 3
13.01BeT 2cM.

Pemenue. IIo yeaopuio Bepmuna B rTpeyronpuuxa ABC cam- ' B
MerpuvHa Touke K, agauur, orpeaknt BM u MK paesasl, a npAaMuie
BK n AM nepneRARKynapALI. CleAOBATENbHO, TPEYTONbHAKN ABM
u AKM — npaMoyrojsbHble ¥ paRHEI OO ABYM KaTetaMm {BM = MK,
Kater AM — ofmuit). U3 pasencTBa TpeyroabHukos ABM u AKM
caenyer LKAM = ZBAM. OG03HAUHM TOUKY OepecedeHHs HPAMOR
BK co croponoit AC 6ykeoit KX,. Ilo yenosnio ZBAM = ZK,AM Tak
Kak AM — 6uccerTpuca LBAC. Cneporartenpuo, LKAM = ZBAM =
= £K,AM. Tlony4ynan, 410 OT OAHOre nyda AM B ofEy HOAYyOIOC-
KOCTH OTJOKeHbl [BA PABHBIX YIrJiA, YTO APOTHBOPEYHT AKCHOME
OTKAAALIBAHNA yraos, 3uauuT, Touky K u K| copnagalor. Orcioza, B
rpeyranbuuke ABK 6nccextpuca yrna BAK apnserca BricoTol M
MEeAWAaHOH, CIeN0BATENBHO, TPEYTOJNBHEEK BAK — paBHoGeapeHHEIH,
AB=AK.Orcropa CK =AC-AB=5- 3 = 2 (cM).

C

14.0rBseT: 12,

Pewrenne. Ecau 4McI0 CTOPOH IPAaBMALHONO MHOTOYTOJNLHAKA NI — HEYETHOE, TO TAKOH MHOTrO-
VIOABHHK HMEET i 0CeH CHMMeTPHMH, KOTOphle NPOXOAAT Yepe3d ONHY U3 BepPIIMH M CEpeAHHY
npoTtuBoaexaniel cTOpoHbl. ECIN 9BCa0 CTOPOH NPaBHJILHOTO MHOTOYTONBHHKA PABHO I — YeTHOE, TO

l b
TaKOM MHOTOYTOALHUK KMeeT i oceit cummerpun. [lpn atom 3 1 Oceik IPOXOAAT Yepes MPOTHBOJIEHKAIHE

BEPIIAHL! H %n ocell NPOXOZAT Yepes cepeAHHRE NPOTHBOAEIKALIMX
CTOpPOH.

B ofoux cnyuasax I, — nmepraa Ma cocepanmx oceil, koropaa npo-
XOXUT Uepe3 BepPIIMHY Ay, ¥ [; — BTOpaA H3 COCEJHHX ocelt, KoTopad
NPOXOAUT Uepes CepelMHy CTOPOHB A,Ap. TpeyronsHuk A 0A; —
paBHOGeAPEHHBIH, TAK KAK JAHHBIK MEOTOYTrOJIBHUK — IPABHJLHEIH.
Ipamas ly — npoxoanT uepes cepesvHY CTOPOHL A A, K DepHeHAN-
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KYynapHa eif, 3HAYMT, ayd Iy asiaderca GHccexTpucolt yraa A,0OA, paprOGEApPEHHOr0 TPEYroABHAKA
4A;04,. T1o yenosuio £14l, = 156°, cnepoBatensso, ZA,0A, = 30° u m{ee'rll2 cTopoH {n = 360° : 30° = 12).

15. a)
Pemenne. Ilpegnonosxum, 4ro 3aJaua peImeHa M OCTAHROBKA HAXo- - A
Aurca B HekoTopolt Toure X (puc. a). 3HAYAT, HAAO MUHUMA3APOBATE
cyMmmy AX + XB. IloctpomMm Touyky B’, cumMMeTpHuuyio Touke B

OTHOCHTeNbHO IpaMoii ¢ (puc, §). Ilo onpeaenernio oceroit CHMMeTPUY a X

BX = B' X, Iloaromy AX + XB=AX + XB'. Cymma AX + XB' Gyger
HARMeHLIOEe B TOM CAyYae, KOoraa Touxka X SABNAeTCH TOUKOH
nepecedenna oTpeska AB’ ¢ npaMofi @. CoeguHuM Touk:a A H B .
Otpesor AB’ mepecexaer npamy a 8 Touke K (puc. 6). Touka K un gaer
penieHHe 3agavuH. . 6)

Bapwaur 2

Yacts 1
1.OrseT: 8. .

Pemenne. Ha pucynke — 210 Tpanmeuua 3). PaccMoTpUM 23Ty B c
. Tpanenuio u 06osrauuM ee seprunnt ABCD. Ilposenem npamyo NM,
IPOXOAAIIYIO Yepes CepeANHY CTOPORN BC H NepreBRUKYNApPHEYIO eif.
Torpa npamas NM nepneEZUKYAApHA ¥ cropoHe AD, Tak Kak 1o
IaHHLIM uyepresxa BC u AD — ocuopanus Tpanerun, sHauut, BC | AD.
PaccMOTPDMM CHMMETDHIO OTHOCHTEABHO 3TOM npAMoii. A N
Tar kar BM = MC, to sepmuna B nepexoaur B Bepmuay C, mo .
KAaBHEIM gepTesxa AB = CD, agaunT, oTpe3ok AB nepeXofuT B OTPLIOK
CD, cnepoBaTenpHO, BepHUINHA A OEpeXOfUT B BepluMHy D. 3HauuT,
Tpanenua ABCD npu cuMMeTpRM OTHOCHTeNRHO mpamoXi NM nepe-
XKOANT caMa B ceGa % npamas NM — ee 0cb CHMMETDHH.

2.0rBeT 4,

Pemenune 31ofi aanaun onupaercd uHa pucyuor. Touxa A puryph F,
oroGpaxkaeTcs B TouKky A, ¢urypmt Fy, a Touka B durypet Fy
orobpasxaerca B TouKy B, qurypu F, Tax, uro AA, = BB, . Takum
ofbpasoM, kaxaaa Touka ¢urypn F; orofpamaerca B TOUKY GHUIypH
F,, nepeauraach MO NapajiAeAbHBIM IDPSMBIM Ha OZHO H TO e

paccroanne. CregoBaTeNbHO, ABHXKeHMe, JAHHOe HA PHCYHKe, ABJA-
€TCH NapajenLHLIM NePeHOCOM Ha BEKTOpP 4 .

3.0rBeT 3.

Pemerue. Ilo ¢BoficTBY HEMIKEHNS OTDE30K MNEPeXONMT B OTPE30K, 3JHAYHT, OJHA BepIIKHA
MapAnNesorpaMMa ACJIKHA NepeifiTH B ADYryo ero BepmuHy. Tak Kak y napanjesorpaMMa deThipe
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BepUIMHBI, TO ABE BePIIMHLI NEPaJeNorpaMMa AOKHE [MepedATH B B K C
JABe ApPYrHe BepIIHHM NapanxejorpaMmma. PacCMOTPHM CHMMETDHIO
napannenorpamma ABCD ornocutensro ocu BD, KoTopas ABNIAeTcA
JARATOHAJLIO NapajieaorpaMMma. IIpu 37oM ABe BepIIVHLI, 8 UMEHHO, N L
B n D nepexopar camu B cefd, TAK KAK JIEKAT HA OCY CHMMETPHH, A
pepmunae C go/KHA nepefiTH B Bepiiauy A, 3HAYHT, B Iapajieno-
rpamme ABCD paroHaJdH NepneHAMKYJIAPHLL, cne.nosawenbno, na- A D
pannenorpaMm ABCD — pom6. M

FIpu cHEMMeTpHH OTHOCHTERLHO npamoit KM, npoxoxamedt yepes
cepeAuHy cTopoHnl BC pomGa ABCD, sepmuna B nepexoxur B Bepmuay C, a pepIINHA A AOIKHA
nepeitrun 8 epuinHy D. Ilpu arom KM L BC m BK = KC. B pombe Bce CTOPOHW DP&BHH, &
NPOTUBOISIKAILHE CTOPOHD! NAPANNERELHE], 3HAYKT, KM 1 AD u AM = MD. CrepoBaTensHo, B pombe
ABCD npu cHMMeTDHR oTHOCHTeNLHO npamoil KM eroponrt AD u BC nepexonar caMu b ceba. Orciona
orpesor AB nepexoauT B paBHEI emy orpesox CD. B uerripexyronsanke MKCD cropoust KCu MD
PaBHM H napanxensHu, a yron MKC — npamoif, 3Hauur, verempexyroasRak MKCD -— npsa-
MOYTOJBHHAK, 0TCIOAa poMd ABCD — keanpar.

PacceMoTpenne cuMMeTpui pomba ABCD orHOCHTeIbHO IpAMoit NL, npoxoxsameit uepes cepenpry
CTOPOHEL AD NPHBOZUT K TOMY XKe pe3yAbTaTy, a umeHno poub ABCD — xkpaapar.

CrnegoraTe/IbHO, €C/IN NAPALICAOTPAMM HMEET YeThIpe OCH CHMMETPHH, TO OH — KBAJPAT.

4, 0rpeT: 8.

Pemenue. I1o croiicTBY ABMIKEEHA OTPE3OK NepeXOoAUT B OTPE3OK, B
BHAYNT, OZHA BEPIIMHA TPEYTONLHEMKE AOMAHA nnepeifTu B ApYTYI0 €ro
BepmuHy. Ho y TPeyroJpHHKaA TPH BePIIAEM, CACZOBATENLHO, OJHA
U3 HUX HOJIKHA NepedTH cama B celdA, T. €. JeIKATh HA OCH CHM-
MeTpHH. PaccMOTpAM CHMMETDHIO TPeyroabHuKa ABC oTHOCHTENBHO A c
npamoit BD, npoxoaameii yepes epuinry B. Tax kak BD — och D
CHUMMETPHH TpeyroasEuxa ABC, TO BepIIMHA A NePeXOoAUT B Bep-
muny C, npu arom, BD 1L AC n AD = DC. 3HaUNT, B TPLYTONbEHKE
ABC memmana BD) apnaerca n BeicoToi. ClefosaTensHo, TPEYroib-
Hukr ABC — papHOBepPeHHbIH.

5 0TrBem™ 4.

Pemmenue. Ilpa npeoSpadoBaHud CHMMETPUH OTHOCHTEILHO TOY-
ku C sepmnBEa A mepemnia B TOYRY D, npudem rouku 4, C u D nemxar
Ha ofHOii npamoii AD, a sepwnna B — B rouxy F u rouxu B, Cu F
nexar Ha oaHoit npamoii BF, Tak kak Touka C OPHHALISKMT H
npamoit AD u npamoit BF, anaunr, npamsie AD u BF nepecexarorcs
B Touxe C. CnenoBarenbHo, yrau ACB u FCD — sepruxransuble. B
rtpeyronbEuKe ABC orpesox CM asaserca 6uccexkTpucoil yria ACB,
a B TpeyroabHuke FDC orpesok CN aBnserca GuccekTpucoit yraia
FCD. MssecTHO, uTO GHCCEKTPHCH BePTHKAJLHBLIX YTJIOB NEXAT HA
onuoit mpsamolt, 3HAUMT, NpAMEIe, coZepikamiue GuccekTpucsl CM n
CN, coBnagaior,

Hacte 2
6.0TteeT: 4.

Pemenue. PoM6 ABCD fIePeXofHT ¢aM B cefa npH oceBoit CUMMETPHHE OTEOCHTEABHO NpAMBIX AC
A BD, npy 1ieATpadbHOA CHMMeTPHH OTHOCHTENLHO ToukH (0, opu noeopoTe Ha 180° 1, rae n — nenoe
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UMCJO, OTHOCHTENBHO NenTpa O. IIpu 5TOM cieAyeT 3aMETHTD, YTO CHMMETPHA OTHOCHTENLEO NERTPa

poMba coBnazaeT ¢ MOBOPOTOM HA 180°.
B B

/c A\o
D D
7.0rBeT: 60° + o

Pemenue, BoaMOKHB ABA CITYUAS: l) x< 60° u
2)a>60°.

IIpn nosopoTe yrana ABC ua 60° m.nnﬁ Y4, BHIXO-
namuii n3 Touku B moBopagneaeTca Ha yrox » 60°, T.e.
ay4 BA pepeiiner » wys BA; u ZABA,; = 80°, a xyu BC —
B ay4 BC, n LCBC, = 60°.

B nepeom caxyuae, TaR Kak O < 60°, To .nyt: BC npo-
XORMT MY cToponaMyu yrane ABA,, spaunr, ZCBA, =

= ZABA, — ZABC = 60° — ¢. Bo 5T0pPOM ciryuae, TARK KAK |

a>60°, ro myu BA1 OPOXOEUT MEKAY CTOPOHAMH YIag
ABC, 3naunt, ZA,BC =~ LABC - ZABA, = .- 60°,

8.0rser 7.2 cm.

Pemrenne. Ilpr cHMMeTPHM OTHOCHTENXbHO npAMolt
OTPESKHE NEPEXOAAT B PABHEIC NM OTPESKH, & YIiAW — B
paBHHe MM yrael. [Ipm cHUMMeTpHH NpPAMOYTOJNBLHOTO
paBHOSeApEHHOTO TpeyronbHuKa AC OTHOCHTENLHO TIPA-
Moii, comepxainedi ero karer AC, Bepmurs B neperna B
rouky B,, sHaumr, Karer BC mepemen B pasHHH emy

orpesox CB,, a yron BAC — » pasunit emy yron B,AC,

B
L C
60°
D
A
Yy
B (== Ay
- C
Cy G
A
B B;
c

kater AC nepemesn caM B ceSa. Taknm ofpasom, y rpeyroasumxa BAB; yron BABI — npsMmold,

CTOPOHH AB n AB, paBHEI, JHAYHT TPeYroNwERK BAB, —

npaEMoyroaseeiit ¥ pagobegpenunit. Ilo

reopeme IIndaropa nalizem BB; Kak TrHOoOTeHY3y NpPAMOYroAsHOro TpeyroabHuka BAB,;

BB, = .J2AB? = 1.2 (cm).

9.0rneT: 180°,

Pemenue. Coenuuum rouru M, M, 1 M, ¢ pepmnyoit
yraa — rouxkoll Q. Ilpa cumMMerpIn OTHOCHTONLHO
npAMo#l yrianl NepeXoifT B PABHLIE UM YIIakl, SHAYUWT,
LZAOM, = ZAOM n /BOM, =/BOM. Io nocTpoeruio
Touex M, u M, nyuu OA 1 OB npoxogar Memay cropona-
My yraa M,OM;, TakumM obpasom, ZM,0M, = LZAOM, +
+ £LAOB + LBOM,; = 90" + (LAOM + £LBOM) = 90° +
+ 90° = 180°,
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10. 0OrBe T 180°.

Pemenune. [Ipu n0ROpoTe OKOMO BEPIIMEN A BepHIHHZ 4 Iepe-
XoauT cama B ceba, a septuHHa B — B TouKy B, pepminra C — B

roury C;, IPH 9TOM DACCTOAHMA MEKAY TOUKAMH COXPAHAIOTCH.
3unauur, AB = AB;, AC = AC,. Ilpu nosopote Ha yroa 180° soxpyr
BepIMHH A, xyu AC nepexomur B ayu AC,, Korophil gomonuser
ay4q AC po npamoit, npr aToM Touka A npuHagAeRAT oTpesky CC,.
Taxnm obpasom, CC, = AC + AC, = 2 AC = 24 (cM).

11. O T B e T: pABHOCTODOHHUIA,

Pewrenne. IIpu moropote or0A0 ToukH O Ha yroa 120° nyy OR
nepexoanT B ayd OC, a nyu OC — B ayu OA u ayq OA — B ayu
OB. llerTp BOHCAHHON OKPYHHOCTA AEKHUT HA IepecedeHrR GMc-
CeKTpH¢ Tpeyroaseuka. 0003HavuM Yrasl TpeyroasuHura ABC:
ZBAC = 20, LABC = 2B, LACB = 2y. Torza B Tpeyronsuure BOC
B CHJIY TEOPEMEl O CyMMeé YTJIOB TpeyroabHuka 120° + B + y =
= 180°, orcroga, § +y = 60°. M3 tpeyronbsauka AOC noayaum o +
+9 = §0°, a u3 rpeyroavHuKa AOB nonyuuM o + f = 60°. 3uaunT:

o+ p=60°,
Jlﬁ-l-y =60°, a=60°-f,60°-B+y =60°,P=vy.
o+ vy =60°,

Ananoruano, noayvaeM ¢t = f ¥ o = y. Takum oSpasoM B Tpey-
ronsenKe ABC Bce yriabl DaBHEBI, CAEA0BATENLHO, TPEYIONBHUK —
PABRHOCTOpPOHHUA,

12.0reeT 18 cm.

Pemenne. Touxa D — cepenuna cTopoHbl AC, TAK KAK OTPE3OK
DB — mennana tpeyroapEnka ABC, Ipu napannessHOM IepeHoce
TOYKH CMEmAIOTCH IO MapajjieJbHLIM MPAMBIM K4 PABHEIE pac-
CTOAHKA, NIPH ITCM NPAMAA NEPeXoAUT B NAPAALALHYIO NPAMYIO
HAN cama B ce0A, & IOCKOABKY MAPASNENBHEINR NMepeHoC — JBH-
SKeHME, TO PABHBIC OTPE3KN NEPEXoAAT B pasHble. [Ipw nmapannens-
HOM nepeHoce rpeyroasunk ABC nepemen B Tpeyroasuuxk DB €,
IpuYeM BepllHHA A mepeunIa 8 Touxy D, Bepuinsa B nepemia B
Touxy B’ u npu arom BB = AD, AB = DB’ , xpome Toro, BB’ || AD,
AB || DB’ . CnegorarennHo, deTupexyronsauk ABB’ D napanneno-
rpamM. TpeyronsHuKk ABC — paBHOCTODOHHHNE, Touka DD —
cepexuHa cToporbl AC, anauut, AD = AC = 3 (cM). Papp p =~ AB +
+ BB’ + DB’ + AD = 2AD + 2AB = 2(3 + 6) = 18 (cMm).

Yacta 3
13.0reBeT: 8 CcM,

Pemrenne. Ilo ycnoBuio BepuimHa B Tpeyrosibumxa ABC.

cuMMeTpUuHA TouKe K, 3HauuT, orpeskn BM u MK paBHH, a Ip#-
Mule BK u AM nepneHaunyiaapusl. CHeAOBRATENEHO, TPEYroidb-
HUKM ABM u AKM — npaMoyronbHele H paBHB 0O JBYM KaTeTam
(BM = MK, karer AM — ob1muit). QbosHauum TOUKY Hepecededas
npamo#t BK ¢ npawmoil, cozepsxameit cropony AC, xax K,. ITo

Cy B;
4
180
B C
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yenosmo £LBAM = ZK.AM, tax xak AM — GucceKTpmca yraa, " R
cMesHoro ¢ yraom BAC. Ms paseHcTBA TpeyroabHMKoE ABM u
AKM cnepyer LBAM = ZK,AM. Ilonyunnn, 4T0 OT OZHOTO JAy4a
AM B ogHy NOAYNACCKOCTh OTJNOMKEMEI JBA PABHRIX yrija, 4T0
HPOTHBOPEYHT AKCHOME OTKJAZBIBAA yraor. 3Haumr, Touku K U
K, copnagalor. OTCI04a, B TpeyrodsEHKe ABK 6uccexTpuca yraa X A
BAK saBngerca BHICOTOH M MegmaHOH, C/IeA0OBATENBHO, TPEYIOAb-

BuK BAK — papHoGespenunili, AB = AK. Orciopa CK = AC +
+AB=05+ 3 =8 {cM).

14.0rseT: 9.

Pemrenve. Ecnu uncno ¢TOPOH OPABMALHOTO MHOIOYIONBHHKA
n -~ HeYeTHoe, TO Takoll MHOTOYrONRHHK HMEeT n ocell cuMMer-
PHH, KOTOPhie IIPOXORAT YePea OfHY H3 BEePIIME Y CePeRMHY OPO-
THBOJIeKAmeH CTOpPOHB. ECHH uYHCIO e¢TOPOH IPABMILHOrO
MHOT'OYrOJBHHKA PABHO . — YeTHOE, TO Takoli MHOTOYMOALHHK

HMeeT i ocell cuMMerpuH. Ilpu aToM %n ocell mpOXOAAT uvepes

NPOTHBOJIEIKALIIHE BePIIUER] H % n ocell NPOXoAAT Yeped CepeAnHE!

OPOTUBOJNIEMAINUX CTOPOH. _

B ofoux cayuasax l; — nepeas H3 cocefurx oceli, KoTopas MPOXOAHUT Yepes BePIUHHY A, M Iy —
PTOPaA K3 COCEIHHUX 0cel, KOTOPaA MPOXOAKT Yeped CePeRHHY CTOPDOHEI AjAy. Tpeyronsruk 4,04, —
papaoGeapenanili, TaK KaK JAHHLIA MHOTOYIOJNBHEE — npasuabHuli. [Ipamas l; — nmpoxogur vepes
cepearHy CTOPORBI A1Ap B NePIeRANKYIAPHA eif, saunt ayd I; apaderca OuccekTpHcoit yrna A;04,
pasHobeapennoro Tpeyronsauka 4;04,. Ilo yeaosmio Zly 1, = 20°, cregopatensHo, £4,04; = 40° u
umeeT 12 cTopor (n = 360° : 40 =9),

15.

Pewenne. IlocTpouM Touky B’, cHMMeTPpHUEYK To4YkKe B oTHOCHMTENbHO npamMoR a (puc. a).
CoeguanM TOUKH A H B’ (puc. 6). IIocTpoMM CepPeANHHRIA NMepNEeHIRKYNAP K oTpesky AB’ , koropeiii
HepecexaeT npaMyio & B roure K (pac, 6). Coegunum Touky K ¢ rouxamu 4 u B’ (puc. 6). Tlo cpoiicrey
cepepunHoro nepnenpukynapa AK = KB, a no ceoiictBy oceBoéi cummerpux KB’ = BK,
cnegopaTensuo, AK = BK. Toura K u gaeT pelnesne 3axadu.

a) 6)



Yuebuuk «Feometpun. 7-9» A.B. MNMoropenoea

TECT 1
‘Bapuant 1
Yacte 1
1.OTrser: 1.

Pewenue. Ilo TeopeMe 0 BIMCAHHOM YIJié ReHTPAAbLEBIN yroa B [pa pasa GoJbille BIUCAHHOrO,
ONHAPAICUIETOCA HA TY e AYPY. 3JHAYAT, UeHTDaALHWMEA yron paped 150°, a mnucaumoit yron,
onupaomuiica Ha Ty e JYry, pareH 75°.

2.0rBeT 2.

Pemenne. Ecau cTopoHa TpeyroAbHMKAa BHAHA M3 LEHTPA
ONMCAHHOA OKPYMKHOCTH HOA YIJIOM (I, TO MpOTUBOAEKAIHE et yroa

ABEH =, TAK KAK 3TH IeHTPAJbHbLIA M BONCAHHKI YriaL ONEPAITCH
p 2

Ha ofHy H Ty Xxe gyry. HanBonemuit uenrpansuell yroxn pasen 140°,
sHAYHT HanboNbLIMit BuMcanaLii yroa paseH 70°.

3.0rBeT: 4.
AD A
Pemenue. Ilo croiicrsy GuccekTpHCH yIJa TPeyroJAbHHKA i5 -
¢CDh, 3 D
= %G’ 4B 10, 5:-AB=3-10; AB = 6 (cM).
B C
4.0rBeT 1.
Pemense. ITo TeopeMe 0 OPOTOPIHOHANLHOCTH OTPE3KOB CEKYIINX B

K OKpY>KkHOCTH BF * BA = BD + BC. OGosuauumM BF 6yksoit x, x* 15 =
w512, x = 4, BF = 4 (cM). Orpesor AB paseH cyMme oTpeakon AF u
BF, rge AF — anamertp, orciona AF = AB — BF = 11 {(cm). 3uavuur,
paguyc OKpPY#HHOCTH paBeH 5,5 (cm).

5.0rBeT 3,
Pemenue. Ilpamoyronsueie Tpéyronbuuun ABC u LBK (CMLK — c
AC _ BC, AC _
KBaApaT) noaoduml (LB — ofigui, LK [| AC). Otcrona if " BE 1 K
. M
=22 a0 =22t ~6(cun AC -G em.
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YacTte 2
6.0rser: 1,5.
Pemenue. Tak Kax deThipexyroivHuky ABCD u 4,B,C D,

D Dy
nogobHLl, To AB = kA B,, rie k — xoadpdunuenT nozobus. c
= AB = 12 = . ' ¢ Al \
O‘Pcm,qﬂ kR A—.I—B-I -8— 1,5. A
By
. ' B

7. 0rBeT: 45°.

Pemenne. Yroa BOC ABAAETCA UEHTPANbHEIM AO OTHOLIE-
HHIO K BINCAHEOMY yTay O. YroJ, onupawinuiica na gyry CBD,
ABIAETCH AOTONHATENEHEIM YIAY, ONHpatomemyca Ha ayry DAC,
SHAYHT, ero rpagycras Mepa papna ZCOD = 360° — 240° =
= 120°. ¥rox COD paren cymme yraoe COB u BOD, orciona
ZCOB = ZCOD - £ZBOD = 120° - 30° = 80°. CnexoBaTeasHo,
o= 45°.

8.0rBeT: 12 M.

Pemenue. Orpesor, KOTopulil paabupaeT NpAMOYroOJbHHK HA M
AB8 HOROOHEIX NPAMOYIOALHMKE, MOXKeT OnITh NapajnieneH B
TOABKO MeHbilielt cTOpOHEe HECXOAHOD NPAMOYroOAbHHKA, HHAYE
¥ ABYX NOAOGHHX NPAMOYTOJBHEKOB GOJAbLINHE CTOPOHL! GLIIH
6 pasHbl, YTO HeBOZMOXEO., TaK Rax 4eTRIPeXYTOJAbHAKH A D

AB _ ND N

ABMN n NMCD nonobaEI O YCAOBHIO, TO v "

OGoamasms, AN = z, 2 =~ 13- % 42~ 155 + 36 = 0. Orerona

"x = 3, AN = 3 (cM). Touxa NpAHAJNERHT oTPe3Ky AD, 3naunr,
AD=AN + ND; ND=AD-AN=156-3=12 (cm).

9.0TBeT: 65°.

Pemenne. Tak Kak BEPUIMHE dYeTHpexyrofbHuka ABCD C
JEeMAT HAa OKPYIKHOCTH, TO BCe €TI0 YIIL BOUCaRHHHE. Yroa BCD
onupaercs ua qyry DAB, paBHyIo cymMe AyT DA u AB, UDAB =

=UWDA + UAB = 97° + 74° = 171°. ¥ron DAB onupaercs Ha B
ayry, mononumomyw xyry BAD xo 360°, 1. e. ayry BCD, 0,
paBHyio 189°. .
Yron ADC onupaerca Ha nyry ABC, pasayio cymme ayr AB
¥ BC, VABC = UAB + UBC = 56° + 74° = 130°. ¥Yron ABC A\/D

omipaercA Ha AYry, RONOAHAKILYI0 Ayry ABC ao 360°, T.e.
ayry ADC, paeuyio 230°. Takum ofipasoM, Ha RaHMeHBIOVIO
ayry ADC, pasryio 130°, onupaerca LADC, cienoBaTenbHo, B
CHAY TeOPeMHBl 0 BIUCAHHOM YT/Ie TPeyroJabHuKa ZADC = 656°.
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10.OTreT: 15°
Pewenne, ¥Yranel CAD u CED, BniucaHHEle B OKPYXHOCTE ¢ IEHTPOM
0,, OTMPAIOTCA HA ORHY M TY e Ayry. Ssaumr, LCAD = 15°, Vrml

GAF n GBF, BuHcaHELIE B OKPYXKHOCTE ¢ UeHTpoM O, Taxkie omH-
PAOTCA HA OAHY AYry. 3Hauur, § = Z/GBF = ZGAF = 15°.

11.0rBeT: 8BeM.

Pemrenne. TpeyronvERKR ABC u DBF nozoGHR, TaK KaK M0 YCJI0- B
BHIO npaMkie DF u AC napanniensnsl. ['unorerysa DF TpeyroJbHHKa
DEF pasua 8 (cmM), a runorenysa AC tpeyroabEAK: ABC pasra D Kl \p

16 (cM), snauur, xoaddmuzent noaobusa paser 2. CnegosaTedbHO,
DF — epeausaa nuuus Tpeyronsenka ABC.

IIo reopeme @aneca BK = KH, smaunt, BH = 2KH, Orpeaox KH  © E H
paBeH Beicore TpeyronekHuka DEF. Tak rax TpeyroabHux DEF —
paBHODepeHERIT NPAMOYTOABHLIN, TO BECOTA, NPOBEJCHHAS K I'HMOO-
TeHys3e, PaBHA NOMOBHHe I'MIOTeHY3H, T.e. 4 (cMm). OTciofa BeiCOTA,
NpOBe/icHHAA U3 BepINHHK B, panua 8 (em).

12.0rBeT: 36°,

Pemesve. B mogobHbiX TPeyroJdbHHKAX COOTBETCTBYIOLIHE YIJIBI B
paBHH. [IpeanonomumM, 4To TPEYrodsHHK ABD nogolen TpeyroJibHARY
ABC, Ttorga £BAD = ZCAD, Tax Kak AD — 6uccekTpuea yraa BAC,
LABC — ofmuit, cnegoBarensro, yroa BDA nossen 6uITh paber yray
BCA. ITpumnn x IPOTHEOPEYHNIO, TAK KAK B CHJIY TeOPeMBb! O BHeIlIHeM D
yriie TpeyronbHHKa yron BDA Goneme yraa BCA. 3uaumrt, Tpe-
yroaeHAK ABD me nozoben tpeyroneHuky ABC. IlockoXsKy @0
YCIOBUIC OAMH M3 MOJYYEHHBIX TPeyroJbHUKOB NOA00eH JAHHOMY, TO A °
AADC ~ AABC, Tlo yenoBuio TpeyrojabHuk ABC — paBrobespeHHBI},
3HAYHT, M TPEYTOABHHEK ADC — pasHoGegpenuuiii u LACD = ZCDA =
w 2o, a ZCAD = o. Ilo TeopeMe o0 cyMme YIIIOR TpeyroasHuka LACD +
+ ZCDA + LCAD = 20+ 20 + o = 180°, o« = 36°, Yron CAD B
TpeyronsHuKe ADC — HauMedplIHii, B TpeyromsHaxe ABC eMmy cooT-
BeTcTBYeT yroa ABC. CnemoBaTenbHO, HAEMEHBIUHH YroJ TPeyroJb-
Huka ABC pasen 36°.

Yacre 3
13.01tBeT: 10 M.

Pemenue. IIpoeaeM fuaroHanu pomba A COBAMHMM TOUYKY HepeceueHus AuaroHatet — rtoury O —
¢ TOYKOH KacaHmA oxpyxHocTH . TpeyroasHux ABO npaMoyronbAbIii, Tak Kax AuarcHanu pomba
neprneHZUKyAdApHbl. OTpesdork OG Arngercs BuICOTOH TpeyroasHNKA ABO o nocrpoensnio. HFa TeopeMel
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o npH3HaKe MOJo0UA NPAMOYPONBHEIX TPEYLONLHUKOB CIELYeT, YTO B
' NPAMOYTOJNLHOM TPEYTroALHHKE BHICOTA, IPOBEACHHAA H3 NPAMOTrO YTia,
€CTh cpefiHee NPONOPUHOHANBLHOE MeMAY NPOEKUMAMH KATETOB H&
runoTenyay. Orciona OG® = AG + GB. OBosmauum AG Gyksoii x. ITo
yenoBuio AG : GB =1 : 4, oreroga GB = 4x, 3uaunr, x - 4x = 16, x% =4,
T.e. AG = 2 {cM), GB = 8 (cm). Toura G nexur Mexay Tourama A u B,
nosToMy AB = AG+GB =2+ 8 = 10 (cm).

14,

Pemenune. IIposenem xopay DC u paccemorpuM ADBC. Yroan ABC
ABAAgeTcA BHeIHMM yraoM ADBC npu sepminHe B. B cHIY TeopeM:al 0
BHEIITHEeM YIJie TPeyroibHKKa: ZABC = ABDC + ZBCD. Vram £BDC n
ZBCD, kax ROuCcAHHREIE, PABHEL I0JOBEHAM COOTBETCTBYIOINKX HEHTPANb-

HEIX yriaos, T.e. ZABC = %moc + %mos LlenTpansusti yroa AOC

onHpaeTcH Ha AYTY, SAKJIOUEHHYIO MEXEY CTOpoHaMM BA u BC yrixa
ABC, a yron DOE onmupaeTca Ha XYTY, SAKJIOYEHHYIO MeXAy Npoao-
menmsMa cropor BA u BC yrna ABC,

15.0rsBe 1 1:1 (cuurada or BepmuEn B).

Pemenne. Tpeyroapunkn ANC u DNB nogoOubl no AByM yriaam:
ZKAH = Z/KDB kak HAKpPecT JeXKailve NpH NapaiRiebHBEIX OPSMBIX
AC n BD n cexymel AD, LBND = ZANC war BepTERANBHHE YPIBL ©

KoapPunHeATOM OOXOOHA 1 » HockonbKy BN = %NC. CnepoBaTennHo,

2

BD = %AC, 1. e. BD = AH. Tpeyronrauky KAH u KDB paepH 10

CTOPOHE M NpHUJEXAIAM K Helt yraam: BD = AH u /KAH = Z/KDB, no
KoxKasanHOMY, JAHR = /DBK xak HAKDECT JeXAIHE NP HapajuIenb-
HEIx npaMeix AC 1 BD u cexyweit BH. Caenosarensio, BK = HK.
3uauur, BK: HK=1:1.

Bapnanrt 2
HYactn 1

1.OrBer 2.

Pemenne. ITo TeopeMe O BIMCAHHOM yrJjle LeHTPaNLHBIA yron B XBa pasa 50Jblne BNHCAHHOIO,
ONMHPAIOIErocHd HA TY e Ayry. 3HauuT, HeHTpanbHeI# yron paged 150°, Ilo onpeneAeHuIo, AONOA-
HUTEABHEE YIIAB — 3T0 YIAM ¢ O0IIUMH CcTOpoHAMH. Tak KaK ZONOJHUTENBLHEIH YroA K ASHHOMY
DEeHTPANLHOMY YIJIY COAEDKHT NOJYIJAOCKOCTh, TO €T0 TPaAycHas Mepa paena 360° - 150° = 210°,
43518 .
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2.0rpeT: 3.

Pewieure. B Tpeyronbunke ABC gna onpegeneHHOCTH 0603HA-
yuM LABC = 80°, £BCA = 70°. Tpernit yron tpeyroasHuKa BCA
pasen 30° mo TeopeMe O CyMMe YIAOB TPEYTOJBHHKA. SHAYMT,
HauboJBIHAA CTOPOHA JIEMKUT NPOTHB YIAa, paBHoro 80°, aTo cropo-
Ha AC. IIpamoyronbHeie TpeyroabHuku AMO m ALO papBHB IO
runorenyse AQ — ofiyan, kareram OM = OL, kax paauych oaHOi
okpy:xHOoCcTH, H3 pasencrea rpeyronasnuroe AMO n ALQ c¢inepyer
paBeHCTBO yrioB ZAOM u ZAOQOL, 3uaunr, LZAOL = 180° ~ 90° -
-15° = 75° B cuny TeopeMH ¢ CYMME YIJOB TPEYTrOJIbHHKA.

Ananoruyno HaxoguM LCOL = 55°, JIyy OL OpoXoguT MeXKAY CTO

poramu yraa AOC. Orcioga LAOC = ZAOL + £ZLOC = 75° + 55° =
=130°. '

3.0rBeT: L.

Pemenne. T1o cBolicTBY OHCCEKTPUCH! YIJIA TPEYTONBHHKA ﬁ-% =
_CD 10 _6.c 4p-_9-10:4B= 210 _
= B¢’ 4B 9,6 AB=9-10; AB 3 15 (ew).

4. 0rBeT: 4,

Pemenne. I[To TeopemMe 0 PONOPLUHOHANBLHOCTH OTPEIKOB
CceKymux k okpyxHocTs MK - MK = MN - ML. Orpesor MN paben
cymMme orpeskoB NL n ML, rae NL — guamerp, pasrniif 12 oM.
Orciopea ML = MN - NL = 16 — 12 = 4 (cM). Oboanaunm MK

6yksoii x, anaunT, x> =4-16, x =8, MK =8 (cMm).

5. 0rnerT: 3.
Pemenne. B npaMoyronsnoM TpeyronbHuike ABC eropoua BC —
runorenysa, a AC — Karer. I[lo Teopeme Ilugaropa AC =

= JBC2-. AB? = ,/152- 92 = 12 (cM). B rpeyronbunkax ABC u
EDC £ABAC = /DEC wak npamule, ZC — obmuii, crefoBaTelbHO,
CB _ AC 15 15-4

o 12 - = K.
AEDC o AABC, Tloatomy b " Fo' x 1 CcD i3 5;
CD=5bcm
Yacte 2
6.0rser: 2,

Pemenve. Tak Kak YeTHIPeXYrOMbHUKH A AsA3A, 1 B ByB3B,
noxobHel, To AJAy = k BBy, rae B — xoadduunenr noxodus.

Ag Ay




CuCTemMa TeMaTMYECKOro TECTPOBAHUA NO FEOMETPHIM 83

7.0TBemr 90°

Pemenre. Yron BOC apasercs MOHTDANBHWM MO OTHOIIEHHIO
K Bhoucannomy yriay CAB, paBHoMy T5°, Buawwmr, ZBOC = 150°,
Yron COB pasen cymme yraos COD u BOD, orciwaa £ZBOD =
= £LCOB - /ZCOD = 150° - 60° = 90°. CnegosaTenpHo, P = 90°.

8.0rBeT 2cM.

Pemrenke. Orpeaox, KorTophulil pasGusaeT DPAMOYTOJIBHHK HA M
JBa TOJOGHLIX NPAMOYrONLHHKA, MOMET 6bLITh MapanjeiieE TOMb- B
KO MeHblIeH cTOpoHe MCXOXHOIO NPAMOYIOJAbHHMKA, UHAYE ¥ ABYX
HNOAOGHBIX NPAMOYrONEHHKOB Go/bINHE CTOPOHLI GHNH OBl DaBHLI,
4YTQ HeBO3MOKHO. Tak Kak dernipexyronbuuxp ABMN u NMCD
noAo0HH, TO i—-—% - %% ObozHauuM, AN = x, 3 - %, x2 - N

-10x + 16 = 0. Orcioga x = 2, AN = 2 (cM).
9.0rBreT: 120°.

Pemenne. IyeTs z1s onpegenerroct \UBC : UCD ; UDA : UAB =
=3 :7:5: 3. Tarum o6pazom, BCH OKPYRHOCTE DasbUEaeTCH HA
18 uacreil, rpanycHas mepa xaxxaoil pasua 20°. 3maumr BC =
= 60°, UCD = 140°, UDA = 100°, LUAB = 60°, Tark KaK BepIIEHH B o
YeTHPeXYroAbHnKka ABCD nemxaT HA OKPYIKHOCTH, TO BCE eTO YIAB '
pnucanunie. Yron BCD onupaerca Ha ayry DAB, pasaylo cymmMe
Eyr DA n AB, UBAD = UDA + UAB = 100° + 60° = 160°. ¥Vroa A D

- DAB onmpaerca Ha AYTY, ZEOTONHAIOUIYIO Ayry BAD no 360°, 1. e. v

nyry BCD, pasryio 200°.

Yrox ADC onupaerca Ha ayry ABC, paBHyi0 cymme ayr AB u BC, UABC = UAB + UBC = 60° +
+60° = 120°. ¥ron ABC onupaerca HA AYry, aonoausiomy ayry ABC ao 360°, r.e. gyry ADC,
paeayie 240°, Taxum ofpaszoM, ua Hauboaburyw ayry ADC, pasuyw 240°, onupaerca ZABC, cxe-
JAOBATENLHO, B CHJIY TEOPEMBI O BOMCARHOM YIie Tpeyroasuura ZABC = 120°,

10.CTBeT: 60°,
Pemenne. Tpeyroasaux FEC — npamoyroabHE# (UeHTD
OKpy*HOCTH O, NexuT Ha AMEHY UEeHTPoB), orcrona LEFC = 30°, a

LFCE = 60°. Touka C — ofman ans obeux oxpysrHocTell, LACD n
ZABD, BnUCAHHbIE B OKPY>XHOCTD ¢ HEHTPOM B TouKe O onnpam'rca
Ha OAHY AYTYy. 3Hauu?, f = LABD = LACD = 60°.

4*
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11.0TtBe 1 12 cm.

Petuenne. Tpeyronsuuxu ABC u DBG npogolnel, Tak Kak no B
yc.nognm npaMeie DF 1 AC nmapanuensnst. Otciofa ciaeayer: %g = R / \ c
= %}; . Tax Rax Tpeyronsank DGF — paBHoGeapeHHbId TPAMO- /\\l/\
YroJILHEIN, TO BEICOTA, MPOBEACHHAA K FUIIOTeHY3¢, paBHA TIOJIOBHHE A " F c
runorenysel; DG = 2FP. Obosnaunm FP = x, toraa DG = 2x; % =
= 101? =3 30-(10 - x) = 10 - 2x; orctofia ¥ = 6. Buaunr, DG = 2x =

=12 (cm).

12, 0rBeT: 120,

Peineune. Ilyere B Tpeyroasuuke ABC yron BAC pasen 40°. Ilo ycnmoBHK TPeYroAbHHE ABD,
nogoOHBlil TpeyronsEuKy ABC, oTcexaeTed OT JAHHOTO TPEyrosibHUKA SHCCeKTPHCOMNH, 3HAYMUT, OAHH H3
yrios TpeyroiabHuka ABC pasen 20°. Taxum ofpasonM, Tpernil yroa TpeyroAasunKa pases 120°,

B
D

Yacte 3

13.0TererT: 15 M.

Pemenue. JIpoeefem puaronanu pomba ¥ coeIHHUM TOUKY Iepe-
cedeHMA AHaroHanel — TouUKY O — ¢ TOUKOM KACARRA OKPYHEOCTH (.
TpeyronbHuK ABO npAMoOyronsHuil, TAK KaK AUArOHaM poMmbGa nmep-
neHAuKyAApHsl. 3 TeopeMBl 0 IPUSHAKE NOAOOGHA NMPAMOYIOJbHLIX
TPeYTrOJIbHHKOEB CACAYET, YTO B NPAMOYIOALHOM TPEYIroJAbHUKE KATeT
€CTh CpeAHee NPONOPIHOHANLHOS MEkKIY THNOTeHY30l B mpoexnueil
3TOrO KATETA Ha rUnoTenyay. Orcioga AO? = AG - AB. Q6ozuauum AG
Oyrpoit ¥ Ilo yonosuio GB = AG + 9, orcioga GB = x + 9. B pomée
JUATOHANH, NEepeceKadch, ASNATCA Nonodam, T. e, A0 = 6 (cm),
auayur, 36 = x-(x + 9), x4+ 9x = 36, x = 3, r.e. AG =3 (cm), GB =
=12 (em). Touxa G nemur Mexay ToukamMu A 7 B, nosromy AB =
=AG+GB =3+ 12 =15 (em).

14,

Pewenne. Hposeaem xopay AEDC u paccmorpum ADBC. ¥rox
AEC apafercs BHeEIHHUM yriaoMm AAEB npn mepuinHe E. B cuay
TeopeMbl ¢ BHEHIHEM VIJe TpeyroabHuka LAEC — LEAB + ZERBA,

rorfa LEBA = LAEC — LEAB. ¥Yrawvl AEC nw EAB, rRak Boucanusle,
paBHH NOJOBMHANM COOTBETCTByIO].L{HK LeHTPANBHBIX YI'NOB, OTCIHOAS

LEBA = %moc— %LDOE

Lenrpanvine yrau AOC u DOE onuparoTtea Ha gyru AC u DE,
SAKJIOUECHHBIE MEMAY CTOPOHAME yraa ABC,
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15.0rmeT: 1: 2 (cuntan or sepiuuun B).

Pemrerine. Tak xax AC | BD, 10 ZKAH = /KDB kak Hakpecr B D,
Je}Kamue NpH NaparnedbHeiX NPAMEIX AC m BD u cexymeft AD,
Tpeyroavuuxu KAH u KDB — npaMoyroiaeHse, 0o yeaosumw BH —

BhtcoTa Tpeyronsunka, BK = KH rak rax K — cepeAuna suicothi BH, : : N
IMosromy, AKAH = AKDB paBuH (IO KaTeTy M OCTPOMY YTiy), , K
crefiosarensso, BD = AH. Tax xak TrpeyroabHux ABC — 1
pasHOBeApeHHBLH, TO ero neicora BH saraerca U Mequnauoll, SHAYHAT, A H c

BD = AH = %AC. Tpeyroabuuku ANC 1 DNB nopofam 0O ZBYM
yraam: £ZKAH = /KDB no poxasaHHOMY, ZBND = /ANC, kak

i

BEPTHKAJNBHEE YIAB, ¢ KODhDHHULIHeHTOM Hozobus % » TOCKONBKY BD ~

- %AC. Cnegoparensto, BN = %NC; BN:NC=1:2.

TECT 2

BapuaHT 1
Yacte 1
1.0rBeT: 3.

Pewsenue. ITo Teopeme ¢ BuellHeM yrie TPEYTOABHHKA BHemHml F
y¥roJ ap| BeplunHe B paBeH cyMMe ABYX YIJIOB NIPH OCHOBAHKEK SFBC = B E
= /BAC + ZBCA, npauen LFBC = 2/BCA u £FBC = 2/BAC. O1c100a
£BCA = /BAC, 3nauMT, B aHHOM TPeYroAbHHAKe PABHE! ABA yIja n,
CHeXOBATENBLHO, TPEYIOABHHK — paBHODeApeRHBIN,

A c

2.0rBer 1.

Pemerne. BHeinAHR U BHYTpeHHMH YIabI IpR OAHOH BeplunHe ARAAIOTCA CMEXHEIMH YIJIAMH K TO
TEOpEMe O CMEKHBIX YraaX TPeyrolsHuKa B cymMme papEM 180°, Ilo ycaoBuio papaum BHemHuil
BHYTPEHHHI yraul npn Bepuigne C papHL. S3HaYAT, BHYTPeHHUIU yroa nprn sepmnue C TPeyronbHHKa
paBeH 90°, ChezoraTenbHO, AAHHBIA TPeyroJibHHK — NPAMOYTOABHLIA, & B OPAMOYrOALHOM Tpe-
yroanHuke Hauboapiueil cTropoHoil ARNAeTCA I'ANIOTEHY3a TPEYTOAbHNKA, T.€. CTOPOHA AB.

3.0TtmeT: 3.

Pemenne. B rpeyrononnkax ABM u BMC cropona BM — obinas,
AM = MC (BM -— meguana). Cropons BC neHT IpoTHE TYROIO Yria,
KOCHMHYC KOTOpPOTO oOTpuuatencH. CHefOBATEARHO, H3 TEOPEMH
KOCHMHYCOR IIOJYYHM, YTO

BC= JBM2+ MC2- 2BM + MC - cos100°,

AB = ./BM2+ AM2— 2BM - AM - cos80° .

CaepoBarenvHo, BC > AB.
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4.0rpeT: 1.

Penienne. Buauajie MpoBEpUM, CYILECTBYET JIH TPEYrONBHUK C TAKHMHM CTODOHAMH. CTODOHBI
TPeyroJbHHKA YAOBJAETECPAIOT HEDABEHCTBY TPEYrodbHHKA 8 + 12 > 14. U3 TeopeMn KOCMHYCOB
caeayeT, YTO ecJH CYMMA KBAaIPATOB ABYX CTOPOH TPEYTOJbHUKA GONBIE KBAAPATS TPeThbell CTOPOHEL,
TO yroja, Oporupoieskamuit Tperweii cTOpoHe, TYMOH, ecAM CyMMa KBAJAPATOB XABYA CTOPOHS
TPEYTOJbHHKA MeHbllle KBAAPATA TpeTheH CTOPOHBI, TO YroJ, HPOTHBOJAEKAIIHA TpeThell CTOPOHE,

octpbiif. Tax Kax 122 + 82> 142, o TPEYTroALHHEK - OCTPOYIOJAbHEIR.

5.0rBeT: 1.
Pewenue. Ilo Teopeme cHHYCOB MOMHO HaliThm cHHyc yraa BAC. Tak B
rag BC < AB, 10 ZBAC — ocTpuiii M ONPEAeNAIOTCA OJHOIHAYHO, : E
_ A C

Yacte 2

6.0TBeT 8 /2~ J2 oM.
Pemenue, B cHAY TeOpeMBI KOCHHYCOR! B

AC? = AB? + BC? - 2AB - BC - coso.= AB? + BC2 - 2AB - BC + cosl35°;
AC? = 64 + 64 — 128 - c0os135° = 128 — 128 - g =128 - 64./2 =

=642~ J2), AC =842 2 {em).

7. 0rser: 8cM.

Pemenme. Tax KaK DeATD ONHCAHHOH OKXPY)KHOCTH JIEKHUT HA CTOPOHE C
TPeyroJbEHKA, TO 3T& CTODOHA ABAAETCHA AUAMETPOM, a4 YIroJ, ONHPA0-
IMUACA Ha ZuaMeTp, — npaMoil. CleAoBaTenbHO, TPEYTOABHHK — NPAMO-
YrOJBLHEH U ero Hanboabulasg CTOPORA ~— PUNOTEHY3A. 3HAYUT, HaUbOIL-
IOas CTOPOHA PABHA 8 CM.

8.0rBeT: 15 M.

Pemennve. Ilo ycnosuio JaEHBIA TpeYrofibHHK — papBHoOejpeHHLIN,
3HAYUT, HEPAREGHCTRY TPEYTOALHMKA YAOBJIETBODAIOT ABA TPEYTOJbHHKA:
AABC co croponamu 16 oM, 15 em u 10 e u A4 B|C, co CTOpOHAME
10cm, 10 e u 15 cMm, Ilo yenoBHIO AGHHEIN TPeYTrOJBHHK — TYIO-
YTOJBHBIH, 8 B DAasHOOEIPEHHOM TREYIOJBHAKE TYION YroJ MOMKET OhITh
TOJLKO HPOTHEONEXAMUM OCHOBAHNK), [103TOMY OCHOBAHHE — (OJBLUAS
CTOPOHA TPeyroJbHHKA I paBxa 15 oM.

9.0reeT: 30°,

Petwnenne. Ilo yenoBuio B napannenorpaMmme ABCD AD = —‘fz_z, BD = .f3 n AC = 1. Ouaronans

napalieAorpaMma TOYKOHN NepecedeHUs ASNATCH NONOAaM. PaccMOTPUM TPeyYTroasHUK AOD, cropons:
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KOTODOro PaBHH —"g—? oM, g M M % CM H YAOBAETBODAKT Hepa- ¢
BEHCTBY Tpeyroasunka. O6ozpaunm SAQD = . ITo TeopeMe KocH- &4\ b
nycos AD? = AO? + OD? - 240 - OD - cosa;(ﬁ) (125:)24, \/

+(2) g3 3 A

— o805 cosa = —5- Cne,nona-rennno. yroa, nexxatgit

NPOTUR cTOpOHM AD, — Tynoit U paseH 150°. 3uagnT, ocTphiii
Yroa MeXAY ARAroHANSME napajaenorpaMma pasen 30°,

10. O T B & T: paanye.

Pemenpe. ITo yenoBmio B pasHOGeAPEeHHOM TPeyrolbHHKe, 00PA3OBAHHOM ABYMS DAJUYCAMH H
AanHoit Xopaofl, yraw Dpu OCHOBAHUY PARHEI IO 72°, 3HAYKT, YroJ OpY BepuIMHe (MeXAY PagMycamn)’
paBex 36°. Ilo TeopeMe O COOTHOIICHMSX MEKAY CTODOHAMH ¥ YILJIAMH TpeyroibHHKa Gosbiueit
cTopoHoi#l mpoTie Goabeil cTOPOHK JdexuT Goarinud yron, CregopaTenbHo, paguye GoxbiIe XOpALL.

11.0TrBeT: % cM

Pemenue. B Tpeyronsanke ABC ZABC = 60°, /BCA = 45° n
' AC AB |

cropona AC papea 8 ¢M. IIo TeopeMe cCHHYCOB SnB _ s:nc’

AB _ sings° _ f2 a2 _o 2 _8J6
QTCIOAA A€ - Sn6o° J:,AB ACJ; SJ; 3 (cM).

12.0rBeT: J2.

Pemenne. Ha yenopua 3agauy M ceolficTe yrios INpH Napai- B C
NeJbHRIX NPAMEIX CAeAyeT, UTO B Tpeyrodennke ABC yrasl,
npuaexamye K cropone AC, papHu 45° u 30°. a3 TeopeMst o
COOTHOLIGHMH MEXKAY CTOPOHAMH H YIJIBMH TpPEyroJbHAKA
cnezyeT, YTO OPOTHE yriaa B 45° nexur GoasIAA CTOPOHA, OVCTH A D
AB _ sin4b° _ J2.

aro Gyaer cropoua AB. ITo TeopeMe cMHYCOB BC ~ 2in60°

YacrTe 3

13.0rBeT: 3——‘2& cM.

Pewente. [Iyers aAna onpelieJeHHOCTH B Tpéymnbnune ABC: B

AB = 5 cm; BC = 4 cM; AC = 8 cm. Torga yron ABC — nHau-

Goasmunit, TAK KAK JeXKUT HanpoTuB Gonburei cropouwm AC. Tlpo- %\
BefileM meauary BM n OTHONKHUM Ha ee OPOAC/DKEHHH OTPE30OK A } : i c
MD, papupift BM. YermpexyroasHux ABCD — npapanneno- \V
rpamMm, TaK kak ero auarosanu AC u BD nepecekak)TcA B TOMKe :

M u genar ee nomonam. B napannesorpamme: AC? + BD? = D

= 2(AB? + BC?). Tlockonsky BD = 2BM, nonyuun:

BM - JZABE+ 2BCZ_ACE _ [f50+33- 64 3[
2 2

(cn).
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14, O7BeT: UEHTP BOMCAHHOH B TPEYroNLHUK OKPYHK-
HOCTH OJHKe K Bepiluune 4.

Pemesine. Touka O — LEHTP OKPYXKHOCTH, BIHCAHHOHN B
tTpeyronsHuk ABC, sHaumT, Touxka O ABnAeTcs TOYKOH mepe-
cedyeHHA ODHCCEKTPUC TPEYIOJNBHUKA.,

Paccmorpum Tpeyronbuuk AOB. Tax kak Z4 > ZB, Tto

yroa OAB, paBHBIit -;— ZA, 6onbmie yraa OBA, pasHoro /B. Tak

KaK B TPeYroJibHUKe APOTHE Gonblllero yria jexuT Goapmasn
cropona, 10 OB > QA. AHanornuHo, us TpeyroakHuka AOC
nonyuum, yro OC > OA. '

W3 Toro, ute OB > OA n OC > OA enenyer, uto OA —
HaMMeHblllee M3 DACCTOAHMII OT IeHTpa BOMCAHHOM OKPY-
HOCTH X0 BEPIINH TPeyrolbHHKA. :

15, Pemeune. Tax xax AC 1 BD, to TpeyronbHuKH AOB,
AOD, BOC u DOC — npamoyrojbebie, IJ0sToMy TO TeopeMme
ITudaropa:

AB? = A0? + BO?, BC? = 0C? + BO?,

CD% = 0C? + OD?, AD? =0C? + OD?.

Orciopa, ABZ + CD?* = A0% + BO? + 0C2 + 0D u

BC? + AD? = BO? + OC? + AO? + OD?,

r.e. AB® + CD? = BC? + AD?.

+

BapuvanTt 2

Yacts 1

1.0reseT: 2.

Pemienne. Ilo TeopeMe 0 BHELIHeM YIJIe TpPeyroJbHHKA
BHelIHHMI yroji NpH BeplidHe B pageR cyMme ABYX YIJIOB, He
CMEeKHBIX ¢ HUM., LFBC = /BAC + ZBCA, npuuem ZFBC =
=2/BCA u LFBC = 2/BAC. Orciona £BCA = ZBAC, 3HauuT,
B AAHHOM TpEYTroNbHFKEe PABHBI JBA yrja. AHAJOTHYHO JOKa-
3kIBaeTCH, YT0 LBCA = ZABC., CnegoBaTeNsLHO, TPEYroJbHHK —
PABHOCTOPOHHMHA.

2.0rBeT: 1.

A

Penrexne. BreiiHKil U BHYTPEHEMHA YIIE IDH OGHON BREePLIMHE ABAAIOTCH CMEKHEIMY YIVIAMHU H 10
TeopeMe ¢ CMEKHEIX YIVIaX TPeyroJNbHUKA B cymMe papHel 180°, Ilo ycnoBuio 3azauit BHeIIHHIT u
BHYTPeHHUH yrakl APH BepluiHe C paBHbl. SHAYHT, Bny'rp'enunﬁ yIipl npH BepuikHe C TPeyroJLHHKA
pagen 90°. CunepoBaTensHo, JaHHLIE TpeyrolbHHK — nNPAMOYTOAbBHBIH, 8 B HOPEMOYTOJIBHOM
TpeyroibHiKe Hanboawleil cTopoHoit ARAAETCA THIOTEHY3a TPEYTONBHUKS, T, €, CTOpoHa AB.

3.0TereT: 3.

Peiwtenne. B rpeyronsankax BOC u COD: BO = 0D, OC —
obwas, a yrast BOC u COD pononrAiot Apyr apyra ao 180°,
Cropoua BC nexur nporus Ttymnoro yraa BOC, kocuuyc
KoToporo orpuuatenes. Ityets LBOC = ¢ TOraa M3 TeOpeMEI

KOCHHYCOB CileLyeT, uro BC = JBO2?+ OC%- 2BO - OCcosa;

CD = JBO? + OC2- 2BO - OCcos(180 - o) . CnegosaTensHo,
BC >CD, tak xag CD = AB, to BC > AB.
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4. 0reeT: 2.

Pewenue. BHauase NpoOBepHM, CYMIECTBYeT JIM TPeYrOABHMK C TAKMMH CTOpoHaMu, CTODOHBI
TPEYroAbHUKS YAOBJIETROPAIOT HepABEHCTRY Tpeyroasunra 0,3 + 0,4 > 0,5, H3s Teopemnl kocunycos
cAegyeT, 4To ecJId CyMMA KBRAPATOB JBYX CTODPOH TpPeyrolbHNKA Gonbme KBagpaTa TpeTbeH CTODPOHEI,
TO Yrojl, NPOTHBOJENKAMANR TpPeTheil CTOPOHE, TYIOH, €cJIM CYyMMa KEAADATOB ABYX CTOpPOH Tpe-
YrONILHMKA MEHBIIEe KBAXAPATA TPEThEll CTOPOHBI, TO YTOJ, NPOTHBOIE AN TPeTbel CTOPOHE, 0CT-
peiii. Tax xax 0,32 + 0,42 = 0,52, 1o agecs NPKMEHAMA Teopema, obpaTHas Teopeme IInderopsa, T.e.
TPeYroJbHAK — NPAMOYrOJibHEIHA,

5.01rBe T 2.

Peuntennme. IIpuMeRuM TeOpEMY CHHYCOB AB , BC 8 16

sinC  sinA’ 0,4 ginAd
yrJia ¢ TaKuM CHHYCOM, OCTPHIH K Tynoil. CooTBeTeTBYIOWIKE TYNOYIOABHEI TPeYIONBHHE NOAYYReTCH
W3 OCTPOYroNLHOrO, JAHHOrO HA YEPTEXe, eC/AH OTPASHUTE CTOPOHY AB OTHOCATENBHO BEICOTEI BH.

B

, 8ind = 0,8, CymecTeyioT gBa

H C
Yacts 2

6.0rBeT: 842+ J2 oM.
Pemenne. Tax Kak TpeyroabHHK ABC -— paBHODeApeHHBIN © A
TYNOYIOABHBIH, TO MO TEOpeMe O COOTHOIIEHHH MEKAY CTOPOHAMH H
yIrJ1aM4 TPEYTrOJIbHHKSA €ro OCHOBRAHME ABJAeTcA HauGoabLied CTOPOHOH.
Q6oaHauuM ~ABC Gykeoil a. B euny reopeMel KOCHHYCOR: B c

AC?=AB? + BC® - 2AB- BCcosc= AB? + BC? + 24B - BC - (180° - 0);
AC? = 64 + 64 + 128 - cos 45° =128+128-§ =128 + 64./2 =

=64(2 + J/2), AC =82+ /2 (cM).

7.0rBeT: 6cMm.
Pewenue. IIo yenosuio ZaAHEH TPEYTOJBHUK — papAOGeApDeHHLIH H

B
ero mepHMeTp paBed 22 cM, OHa H3 cTopoH paBHa 10 cM. Ilosromy
BO3MOXKHEI IBA BADPMAHTA: TPEYTOJIBHHK ¢o cTopoHami 10 ceM, 10 cm u 2 cM
U TPeYrolbRUK ¢O cropoHamMu 6 cM, 6 em u 10 cm, npuuem ofa 4 C

VAOBJIETBOPAIOT HEPABEHCTBY TPEYTOJIbHMKA. Tak KaK LEHTP ONHCARHOK . oD
OKPVHOCTH JIEXXHUT BHE TPEYIrOJAbHHKE, TO 3TOT TPEYrOJLHHEK — TVYIIO-
YroJIbHBIE #M ero HauboAsWIAA CTOPOHA JE€MT NPOTHMB TYOOTO Yrja
TPEYTONBHHKA, JSHAUYWT, HauGoabileil CcTopoHON ABNASTCA OCHOBAaHUe.
CJIEJJ.DB&TEJILHO, AaHHRM 384849H COQOTBETCTBYET TPEYPOABHHK CO CTODRO-
Hamu, 6 cM, 6 cm 1 10 cM. CrnefoBartensuo, 60KOBAS CTOPOHA PaBHLL B cMm.

8.0rtreT: 6cMm. .

Pewenye, ITo ycnoBHio AaHHBIA TPEYTOJALHHK — DPaBHOGEIPEHHBIH, MOITOMY TPETbA CTOPOHA
MoReT ObITh PagHa 2 ¢M HIH 6 ¢cM. TpeyroasHHK co cTopoHaMu 2 oM, 2 ¢M B 6 CM He CYIECTBYCT, a
TPEYTOABHHK C0 cTOpoH&MM 2 cM, 6 cM H 6 cm cymecteyer. CaefoBaTenhHO, Tperbd CTOpPOHA
TpeyroJAbHUKA paBHa 6 cM,



20 . PetueHun 3anaHmnit
9.0rBeT: 30°.

Pemenve. JlaHHAS AMAroHadb M ABE CTOPOHHI IApaiJesoc- B C
TPaMM& YAOBAETBODAIOT HEDABCHCTBY TPEYroAbHMKA. B cuay

TeopeMHBl KOCHHYCcoB 7 =3 + 1 ~ 2 J3 cosa, coso = — "/_ . Cneposa-

TeJBHO, Yrod, Aekamuil NpoTHE AAHHOH AHATOHAAHW — TYNOH U A D
paBeH 150°. 3nauuT, MeHbIOMHA YroJ Dapaaie]orpaMMa paBeH
30°.

10. O T B e T paagnyc.

Pewenue, Ilo ycaoruo B papHObegpeHHOM TpeyroJbHAKE, 0OPA3OBAHHOM ABYMS DAXHYCAMH H
RaHHoi xopaoil yron MemAy paguycaMu Mesbore 60°, sgaunT, Yros Opyu OCHOBAHUY (Xopaa) GoabIne
60°, CnesoBareino, MO TeopeMe ¢ COOTHOIIGHMH MeMJAY CTOPOHAMM M YIJaMH TPeYTrOJIbHAKA
Goasureil cropoEolt ABAAETCR pagnyc.

11. 0'1'1313'1'-4£ cM.

Pewenue. ITo yenosnio ZBAC = 60° u LZCAD = 45°, Tak Kak B [s)
B napannenorpamme ABCD cropoas BC m AD mapannensHbl, m
3uaunT, LBCA = JLCAD xak HaKpecr JexalUlde IpH A D

mapangentHHX OPpAMHX BC n AD u cexymeir AC. Taxknm
o0pasoM, B TpeyronbEukKe BAC ZBAC = 60°, BCA = 45° u
cropoHa AB pasna 4 cM, XaK AeRamas MPOTHB MEHBIUIEr0 YrJa.

BC AB AB - sinA

Ilo TeopeMe cCHHYCOB = smo’ oTcoAa BC ="——— =

sinA sinC
3 AP P
- 4-48
-2 =45 =4 {cM).
2 2
2
12.0T8e™ J3.
Pemenne. B Ttpanemmp ABCD nposezem npamyw BF, B cC
napaaneasHy CD. ¥rawl BFA un CDA pasuw _KaK CooTBeT-
CTBeHHLIe OpHU napanfenbHslx npsamMerx BF u CD u cexymeit AD. A 0° 60°A
YeroipexyroabHuk FBCD — mnapannesorpaMm no ompegene- ¥

Huw, agavut, FB = CD. Tpeyronsunk ABF — npamoyroasusii,
Tak KaK ZBAC = 30°, a £BFA = 60°. [1Io TeopeMe CHHYyCOB == 48 _

BF
_ sin60° AB _ sin60°
= 5n%0° "™ T = simB07 = Y3
YacTtb 3

1I3.0TtpeT: 2cM.

Pemenue. ITycTh ANt onpeAeNeHHOCTH B Tpeyronsunre ABC: B
AB = 12 cm; BC = 6 cm; ZABC = 120°, Cropona AC — )y
HauBonpIlafA, TAK KAK OHA JIEXUT IpOTHB Tymoro yrin, Ilo .‘ c
TeopeMe Kocunycos: AC2 = AB2+ BC?2-2. AB-BC-co-1.30° =

=144 + 36 — 26+ 12+ (-0,5) = 252; AC = 6 /7 (cm). A
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Hposexem x cropome AC Gmecexrpucy BL, Touka L npmmagaesnT cropoHe AC. Ilo cmoitcTBy

AL AB
CL ~Fc =2, oreioga, AL = 2CL, agauur, AC = AL + CL = 3CL,

CL = 2 (cm), AL = 4 (cM). OGosmaumm yron ACB 6yxsoit o Ilo reopene zcocnnycon' AB% = BC? + AC? -
BC?+ AC%- AB® _ 144+ 262~ 36 _
2BC - AC 2. 12- 647 2ﬁ

1o TeopeMe KocHEYcoB Haxoaum: BLZ = BC2 + CL2 - 2-BC-CL-cosot=36 +28 - 2-6-2./7 - 5—3_-'—{ a=
=4: BL = 2 (cm).

14. O r B e T: 80°,

Pemenne. B rpeyroasanke ABC cropourst AB m BC paBHn:
10cM » § cM COOTBeTCTBEHHO, TOYKA M —— cepefidHA CTOPOHBI
AC, Meznana BM paena 7 cu. Ilponomuum meznany BM Ha ee
LAVHY H COSHHUM DONYYEBIIVIOCK ToURy D ¢ sepmiupamMu A 1
C. YeTnpexyroabHny ABCD ~— mapanieJorpaMM, TAK KaX €To
auaroHanry AC m BD nmepecekatored B Touwke M u jgenarca eso
oononaM. PaccMoTprM TpeyroabEnx ABD: AD = BC = 6 cmM,
AB= 10 cm u BD = 14 cM, 3 TpeyroabENKA ABD, HCHONL3YS TeopeMy KOCUHYCOB, HAXOLMNM:

2 2 2 -
coa/.'BAD=AB + AD“- BD? 100+ 36- 196

SHCCEKTPHCEI YTI1A TPeYroAbLHMKA:

— 2+ BC - AC - cos(l, oTcioaa cosit = . 3 rpeyroasauxa BCL

- —_ - A =
3AB.AD 510 6 5 Cienosarensro, LBAD = 120°, rorpa ZABC
= 180° — ZBAD = 80°, Tax Kax 5TH yIAK OpUAeraoT K ofHOH CTOPOHE NAPAJIeIOTPAMMA.

15.

Pemenue. OGoauaunM LADC = 25, a ABD = o, Torga FADB =
= /BDC, tak xax DB -— 6accexrpaca ZADC; a ZCBD = 180° -
- Teuep:b OPHMEHHM TeOpPeMy CHHYCOR K Tpeyroasuukan ADB

- AD BC _ __ BD AB _ BC
% BDC 5 sinS sina’ sind  s8in(130° - ¢ )-OTcmnaAD 6"
TECT 3
Bapuant 1
Yacms 1

1.0rseT: 1.

Pemenne. Tax K&K MHOTOYTONBHME — BRIOYEJAWYE, TO I0 TeopeMe O CyMMe YrJIOB BHIOYKJIOPO
MHEOTOYTOJbHAKA, CYMMA €70 BHYTPEeHHAMX yrios pasHa 180°(n — 2), a cymMa ero BHemBUX Yriaos
pagHa 360°, To mo ycaosmio: 180° « (n — 2) = 180°; 180° - n — 360° = 180°; 180° - n = 540° - n = 3.

2.0rBem 2.

Pemeune. Tak xak xopna AB apiaserca croporol NPABHIE-
HOT¢ BOCHMEYIrOJbHHAKA, TO LEeHTPAJBHMIHA yroja, ooMpalonmics

T

HA 3Ty AYTY, paBeH 45°. cho.nsayeu dopmyny I = 130°

noayuaeMm I = % {eM).

3.0rme 4

Pemenne., Tak Kak CyMMA BHEITHHX YIJ0B BRIOYKIOrC MHOTOYTOJNLHHKA, BAATHX N0 OTHOMY NPH
KaKAoit BepimuHe, pasEa 360°, To MHOroyroasHuk umeer 360 : 24 = 15 sepmun.
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4.0TrseT: 3.
Pemenue. CropoHA NPABUABHOTO TPEYrONBHHKA BHIPAMKAETCHA He-

pes paamMyc BIHCAHHOM B Hero OXpy»xHocTH QopMmyioit az = 2r.J3.
CTOpOHA INPABHALHOrO TPEYTOMLHUKA BRIPAMKACTCA Yepes PAZHYC ONMH-

CaHHOH OKOJIC HEero OKPYKHOCTH dopMyoh ay = R.J3.Orciona 2rJf3 =
= R.J3,R=2r=26(cm).

65.0TtBerT: 4.

Pemenne. C'ropoua HIeCTHYTOJBHHMEKA, BIACAHHOIO B OKPYKHOCTE
paauyca R, PRBHA Qpnyp ™ R;a CTOPOHA LMIECTHYTOJBHHKA, OIITHCAHHOIO

OKOQJIO 3TO# OKPYKHOCTH DABHA &, = 2R | Cnegomarensno, oruomte-

J3
snue ﬁ

HHe CTOPOH BEIIHCAHHOO H OITHCAHHOM) IMIeCTHYMJIBHHKOR —m = ) -
[+ 1id 0

Yacte 2
8.0rmerT: 49,

Pemenpe. Ilepumerp MHOrOyroasHuKa Aj;A.AsAAsAgA; paBer
Pyrasdgh Achga; =818z T AgAg + Agd + AAs + AgAg + AgAr H A1 A, =
=(A14y + ApAg + AgAg + AgAg + AgAq + AgAy) + AgAy + A5 — Apds =
= Pprasasaa585a; T AgAg + AgAs — Agdg = 2P, 4 4 + (A3A + AA; -
—AgAs). Croponnl Ayd,, AAs M AzAy ABAAIOTCA CTOPOHAMH DaBHO-
CTOPOHHEr® TPEYTONBHAKA Agd Ay W, 3HAUNT, KAKAAA DABHA 7 CM.
CnenopaTensHo, PA;AM;.AGAT =2.214+T7T+7~7=49 (em).

7.0rBeT: 6 + 6,

Pemrenue. JinuuA rpaHuVNE! JAITPUXOBARHON (HULYpBl DABHA
cyMMe JJIMH roayokpyxkHocrH BC paauyca r = 3, RYrH OKPYKHOCTH
AC pamuyca R = 8, rpaaycHas Mepa Koropost pasHo 90°, u paguyca
oRpY:RHOCTH AB pasrHoro 6. Takum ofpasoM, ANHHA FPAEHIL] 3AUITPH-

xoBaHMoi buryps: pasas L = %(210-) + %(27:12) +AB=3n+3n+ 6 = _

=61 + 6.

8.0rseT: 60°.

Pentenve, CTOpOHA NMPARMALHOTO N-YroJbHUKA BEIDAYMKASTCA Yepes
pazuyc BNHCaHHoi B Hero okpy:xkHOCTH dopMyoii a, = 2rig 180 , rae
180°
=—— = TOJIOBMHA LEHTPAIBHOTO YIIA NPABMIBLHONC N-YrOALHMKA.

180° _ 1 180°
B

HEeHTPAaAbHbIY YTOJ IPABUNLHOTO N-YTONLHHKA pakeH 60°,

Orcioza, 6 = 6.3 tg . tg = 30°, CrefopaTensHo,

a3 0 Aa

A,
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9.0rpem 1:3.
Pemenue, IauHA AYTH OKDPYJKHOCTH ¢ LEHTPOM B Touke O,

° [ TR = 7R ©  am
COOTBETCTBYIOMIANA 120°, paBua ! 80° 180° 120 3

OnuHa OKPYKHOCTH ¢ UeHTPOM B Touke O pasHa 2nr. Orciopa 2nr =

2nR r_1 T R= .
5 - CnegoBaTeabLHO, F-geTer: R=1:3.

10.0OTBeT: 112,5°,
Peurenne. Coegunrnm Toukn A u F ¢ DeHTpOM OKPYXHOCTH TOUKOH

c

0. Tpeyroabunx AOF -— paBHOCTOPOHHMI, TAK KAK PARHYC OKPYHHO- : . '

cTH paseH 6§ ¢M ¥ cTOpOHA OATHyronsHuKa AF panua 6 cm. Crego-

saTeabLHO, yron AOF paseH 60° u cooTBeTeTRYIOINAA MY Ayra AF Tak-

»Xe paBHa 60° . 3uauuT, cymma ayr VAB + UBC + UCD + UDF = 300°. B D
Orcioma, rpazycHas Mepa KaXkaol N3 9THX XyT paBHa 75° . Bnucanuste

yrast ABC, BCD n CDF onmpaiorcs Ha fiBe AYTH, KOTOPhle PABHM 75°,

¥ OZHY Ayry, pasuy 60°, t.e., ZABC = ZBCD = LCDF = 105°.

A —E

Kasxcaeiii a3 suncaansix yrunos BAF n DFA onppatorea Ha Tpu Ayro, -
KoTopule pasuu 75°, T.e. £ZBAF = /DFA = 112,5°, CnegoBarenbo,
rpaaycHaa Mepa Goxbmiero yroa pasua 112,5°,

11,0 BeT: BmcM,

Pemenue. IIyers Toukn Oy, Oy u O3 — HEeHTPHI AAHHBIX OKPYK-
BocTeli. Ecau ABe OKPYMHOCTH KACAIOTCH BHEITHHMM ob6pa3oM, To pac-
CTOAHYE MeXAY MX UEeHTPAMHE PABHO CYMMe DAAUYCOR OKDYKHOCTel,
nosromy 0,03 = 3 cM; 0,03 = 4 em; 0,0, = S ¢cm,

OKpy KHOCT, HPOXOAAIAS Yepes IeHTPH AAHHEIX OXDYKHOCTEI,
ABIACTCA OKDYXHOCTBIO, ONIHCAHHON OKOJO TpeyroapHuKaA (,0503.
TakK KaK ANUHLI CTOPOH 3TOTD TPEYTOARHWKA COCTABIAIOT NHGaroposy
TPOiiKY, TO ANAMETPOM HCKOMOR OKDYKHOCTH ABAAETCA THIOTEHY3A
10, Tpeyronsauka 0,0,0;, pasHaa 5 ¢M. 3HAYUT, PAAHYC OKPYXK-
HOCTH, ONUCAHHOA oKkoA0 Tpeyromprara 0)0,0,, pasen 2,5 cm. lnn-
HA 9T0# OKpyRBOCTH pasHa: [ = 2R = Hn (cm). ’

12.0rBeT %(3+ J3)em.

Pemenne. Coeaunum Touky C M D ¢ LeHTpPAaMH OKPYMHOCTEH
rouxamn O u O,. Ha peseHcTsa tpeyrofibHiukos OCO, u ODO, (OC u
OD paBHBI, KaK PAZHYCH OKPYXXHOCTHA C IeHTPOM B Touke O, COy n
DO, paBHBI, K&K pPaauyChl OKPYXXHOCTH C LIeHTPOM B TouKe O,
cropoHa OQ, -— ofmada) caexyer, uTro JAUHNA uUeATpos OO, A D
mepoeHguxKyaapra xopge CD u neant ee nooonam. OGOIHAYHUM TOUKY
nepeceueRya JMARY OenTpos 00, n xopam CD Gykroii K. ITo yenoBuIo 1A OKPYIKHOCTH C LIGHTPOM B

Touke O xopaa CD seaseTca CTOPOHOH BMMCAHHOTO KBAZPATA M ONHOBPEMeHHO SBJAETCA CTODOHON
BIHCAHHOTC PABPHOCTOPOHHErQ TpeyroiibHuKa CFD A/nfi OKPYKHOCTH C LeHTPOM B Touke O, 3HAYHT,

CD = 3 (cm). Tpeyronsaug COD — ppaMoyroaesHEil {(AUATOHANHM KBAAPATA MEePHeHKUKYAAPHBI) A

B C

pasaobenpeHHbIlt, sHauuT, OK = CK = g (cm). B papHOCTOpOHHEM Tpeyroabwuxe CFD Boicora FK
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(0AHOBPEMEHHO Mejuana ¥ GUCCeKTPUCA) MPMHAANEIKUT NIHHUN LeHTpoB u paBBa FK = CF - cos60° =

3J§

(cM). LlenTp onucaRHOM OKPYAHOCTH PABHOCTOPOHHETO TPEYTOJILHAKA ABAACTCA TOYKOM nepe-

ceyeHHA Meamad, clefopaTeaso, 0K = % . % (cM) Tarkum obpasoM, 00, = OK + 0K =
-1+ B .
Yacte 3

13.0rBeT: g .

Pewenue. Coeguarm Touk¥ A u D. Tpeyroasaar ADC -— npamo-
YTOJBHEIH, TaK KaK BOHCAHHEIH yroa ADC onupaercsA Ha AUAMETD OK-
pyswHOoeTH. Tak Kax Tpeyronsunyg ABC — paBHOCTOPOHRERH, T0 ZDCA =
= 60°, agaunt, ZDAC = 30°., AHanoruuso, JoKaskiBaeTcsa, uTo LFCA =
= 30°. Orcoga, rpafycHele Mephl Koo us ayr AF u DC paenmt 60°.

Taxpm ofpasoM, rpanycHas Mepa ayru DF taxae papHa 60° nnu g .

14.0rBeT:n>6.

Pemienue, CTOpOHA NPABHABHOTO N-YrOABHNKA BHPARAETCHA gepes
pajuyc ONHCAEHHOH OKOJNO Hero oOKpy:KHOCTH dopmynod a, =

= 2Rsin 180 s € 18: — MOJIOBHHA UEHTPANLHOTO YIJ/Ia NPABUALHOrO

n-yroneauka. Ilo ycaosuio a, < R, t.e. 2Rsin 18n0 < R, cmepopatenhb-

HO, sm—l—s—q-o- < -l-.
n 2

C yBeauyeHUeM OCTPOrO YIJIa ero CHHYC BO3PACTAET, IIO3TOMY E <
< 30°, r.e. n > 6.

15.0TtBe g

Peurenne. B paBHoGounoil Tpanenmu ABCD, nposepem u3 Bepuiuasl B sricory BE, Ttoraa
TpeyroibHUK BAE — nppaMoyroabHbil, y koroporo yrol BAD paeen 30°, CnepopaTensHo, no

CBOHCTBY NPAMOYTOJBHOTO TPEYTOJBHUKA, OAHH YroJ KOTOpOro paBeH 30°, BE = %AB C apvroii

CTOPOHBI, TaK Kak B Tpaneunio ABCD BnHeaRs okpy:KHocTh, To BE = 2R, a AB = 4R. Ilo ceoiicTey
ONMUCARHOrO YeTHiDeXyronbHuKa AB + CD = AD + BC. Tax wakx Tpanenus ABCD — pasuobounas, To
AB = CD, cnegoeatesbHO, IepHMeTp Tpanewuu: P = 448 = 16R. l1uHa OKPY)XHOCTH BBHIUHCAAETCA IO

- C . —
topmyse C = 2nR. CiegoBaTesbHO, P~ 16R .
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BapuanTt 2
Yacms 1
1.0TtBer 2.

Pemenwne. Tax KaK MHOPOYFOABHHK — BHNYKAHIA, TO IO TeopeMe 0 CyMMe YIMOB BBINYKJIOro
MHOTOYTOJIBHEKA CYMMA €10 BHYTPEeHHHX YIaoB papHa 180°(n — 2), a cyMMa ero BHELIHUX YIJI0B PaBHA
360°, To no yenosuio: 180° - (n — 2) = 360°; 180° - n — 360° = 360°; 180° ‘n=720°: n = 4.

2.0rBeT: 3.

Pemenune. Taxk kax xopna AB geasgeTcs CTOPOHOM IPABMALHOrC
TPeyronbHUKA, TO LEHTPAJIBHBIH Yroj, onupaomiuiica Ha 3Ty AYry,

paseH 120°, Hcnoasayem cdopmyny [ = -l’st—g._, 120°, nonyuaem [l =
= %‘ {cMm).
3.0rrer: 3.

Pemenue. Tak kak ¢yMMa BHeIIHero ¥ BHYTPeHHero yraoB NpH ofgHoll Bepmnee paBua 180°, To
KQOKALIH M3 ero BHEIIHUX YIJIOB pabed 15°, CymMMa BHENTHMX YIJIOB BHIITYK/IONO MHOTOYTOJLHUKA,
B3ATHIX 1O OAHOMY NPH Kaxaolt Bepumue, parua 360°, agaunT, MHOrOYrOJABLHNK UMeeT 360 : 15 = 24
BepLIMHEL.

4.,0TtBeT 2.

Pemenne. CropoHa KBajpara (HPABMIRHOM YeTHIPEXYTOJILHHKA)
BRIpAXKAETCH Yepes pajHYC BIHCAHHONA B Hero OKpyHtHoCTH dopmynoit
ay = 2r. CTOpoHa NMpaBHALHOTO LIECTHYrOJhEUKA BLIPDAXKACTCA uepes

PaaRyc ONKNCaHHOMN OKOJI0 HEre OKPYRHOCTH hopmynoil ag = R. Tak Kar

OKPY/KHOCTh OXHOBPEMEHHO SABAAETCH BOMCAHHOH B TNpaBHABHELHA
YeTHIPEXYIOJEHHUK H OMHCAHHON OKON0 NDABHARHOrO IIECTHYTONLHHKA,
70 R = r. Orciona a4 = 2r = 2R ~ 6 (cMm).

5.0TrBe 3.
Pemesne, CropoHa TpeyroibHWKa, BNNCAHHOTO B OKDPYXKHOCTH
paauyca R, paBHA @yn,, = R.J3,a CTOPOHA TPEYTILHUKA, ONMUCEHHOrC

" OKOMNO 3TOil OKPYMHOCTH, PABHA &g, = 2r4/3. Tak Kax OKPY’KHOCTS

OAHOBPEMEHHO ABAAETCA BIMCAHHON B MPABHALHBIR YeTHIPeXYTrONMbHUK
# ONMHCAHHOH OKOJO NPABHJABHOrD IDECTAYTOJBHHKA, TO B = r. Cue-
HOBATENBHO, OTHOLIEHHE CTOPOH OMNMCRHHOTO H BIHCAHHOTO Tpe-

YrOJLHUKA ome _ 2R3 _ 2.

Gonnc RJé
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YacTte 2
6.01BeT 49 cM.
Peutenue. Ilepumerp wmuoroyronsmmxa D,D,D3D,D; paber
Pp p,py0,py = D1Dg + DyDg + D3Dy + Dy Dy + D5Dy = (D Dy + Doy +
+ DyDs + DgDg) + DypDg + DDy — DDy = Py p,pop,p, + (DeD3 + D3Dy -
-DyDy) = 2P021)31)4+ (DaDy + D3Dy — DyDy). Croponsl DyDyg, D3Dy u
DyD; aBnAKOTCS CTOPOHAMHM PABHOCTOPOHHEro Tpeyroasuuka D 3D D,

U, 3HAYNT, KaXIaa paBHa 7 oM. ClenopaTensHo, PA1 AgAzAAsdeAr — 2:21 4
+ 7T+ 7-7=49 (cM).

7.0TBeT: 127,

\D,

Pemmenne. 3ametum, uTo ¢urypa Fy; moxeT OmTh moaydeHa u3 uryps Fy, eciu ¢urypy Fy
paspeaaTs mo npamoii 0,04 M CHOMHTE H3 NONYYEHHBIX uacTeil durypy Fu. JaukHAa rpanunws
3aMITPUXOBAHHONH GUrypn Fy paBHa cyMMe JJIHH OKPY)KHOCTel ¢ nesTpaMu B roukax O) n O, u pa-
auycamu R = 4 n r = 2, Takum o6pasom, ZauHa rPAHHAIEL 3AIITPUXOBARHOM GUTYpsl pasHa L = 2nr +

+2nR=4n+ 8= 12n.

B.0reeT: 90°.

Peiunenue. CTopoHAa NPaBHABLHOTO N-YTONBHHKA BHIPAMKAETCE uepes
pazuy¢ ONMCAHHOM OKOJNO HEro OKPYXRHOCTH dopmynolk a, =

= 2Rsin 180° , e 180°
n n

— NMOJOBHUHA OEHTPAJBHOTC YIS NPABHWJIBHOID

n-yroasHuka, Orcroga, 2 = 2.2 sin% . sin% = g . l—i(l- = 45°,
CrepgoBaTeNbHO, HEHTPANBHEIH YT0oA IPABUALHONO - YIONBHEKA PABEH
90°,

» 9.0T1Be T 2,5 CM.

. Pemienue. [IAuHa Tyru ORPYXHOCTH ¢ BeHTPOM B Touxke O, COOTRET-

nhH

CTBYIOH.Ieﬁ uempanbnomy yray, paBBOMy 1500’ paBHa L = _—180° 1T wa

= 1ﬂ§_go 150° = 5n. Inuua oxpy»HOCTH ¢ LEHTPOM B Touke O, papHa l =

= 2nr = 57, CnepopaTensno, r = 2,5 (cum).
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i0.0TBeT: 108°,

Peinenue. CoefMHMM LEHTDP OKPYMXHOCTH O ¢ BePUIMHAMI IECTH-
YTOALHHKA, TOTRA OA = OB = OC =0D =0E = OF = 5.2 (cM), kax

paguycel oguoil oKpy:HoeTH. Tak Kak OA® + OB* = A.Bz, TO Nno
TeopeMe, obparHoii Teopeme ITudaropa, Tpeyroasuuk AOB — mpamo- |
yroapHbI# ¢ npaMumM yriom O, KpoMe TOrO 9TOT TDPEYLOABHHK —
paBEObegpeHHEIH, clegoBaTeAbHO, LOAB = ZOBA = 45°. Ocranwunie
NATE 06pA30BABIMINXCA PABEOGEAPEHELIX TPEYTOJLEHKOB MeKAY coboil
PABHEL IO TpeM CTOPOHAM, IIOSTOMY KAMILIH yroa npu Bepmuuse O y
3THX TPeyroiabHukos pareH (360° — 80°): 5 = 54°. 3uauur, no reope-
Me 0 CYMMe YIJIOB TpPeYPOoAbHHKA VIALI NMpPH OCHOBAHHAX 9THX Tpe-
YroJabHUKOB paBHB (180° — 54°) : 2 = §3°. TakumM o6pazoM, ZABC =
= /BAF = 108°; £BCD =~ £CDE = LDEF = /EFA = 126°. Mensmnit
YroJl IIeCTHYTONbHEKA paBen 108°,

11.0 T8 e T 101 cM.

Pemenue, Ecny Ape OKPYRHOCTH KacalTCS BHemHUM obpazoM, To
PaCCTOAHHE MeXAY LEeHTPAMHE OKPYXKHOCTel paBHO CyMMe UX pagmuy-
coB, 3Ha1uT, 0,0, =4 + 6 = 10 (cum). Ecau xre oXpPyHHOCTH KacawTCA
BHYTpEHHHM 05pasoM, TO PACCTOAHHE MeXAY LeHTPaMH OKPYKHOCTeH
PABHO PASHOCTH UX pafinycos, T0 0103 =12 - 4 = 8 (cM);, 0,0; = 12 -
- 8 = 6 cM. OKPYKHOCTE, TPOXOAAINAA YEPES [eATPRl JAHHELIX OKPYX-
HoCTeil, ABJIAETCA ORDPYKHOCTBN), ONHACAHAOH OKOIC TPEYrOJAbHHKA
0;0;03. Tak kak ANHHB CTOPOH 3TOrO TPEyTONBHHKA COCTABJIAIOT

OUParopoBy TPOHKY, TO AUAMETPOM HCKOMOH OKPYXXHOCTH SABASETCH
runotenysa 0,0, TpeyronsEHka ,0,0,. JJaunra 2TO# OKPYHKHOCTH
paBHa: ! = 2nR = 10m (¢cm).

12.0tBeT: 3(1+ J/3)cm.

Pemense. CoequHUM TOUKM A H Ag C UCHTPAMM ORPYRHOCTEN
roaxamu O n O,. Ha pasencrea TpeyronbRHUKoB OA,0; 1 0450, (04 1
OA; paBHEL, KaK paguychl OKPYMHOCTH ¢ UeHTPOM B Touke O, 4,0, u
AgO; DaBHBI, KAK pafUyChl OKPYXHOCTH ¢ HeHTpoM B Todke O,
cropoHa 00, — obwmad) caeayer, 4To AUHAA penTpos OO0, nepnes-
TUKYIADAa Xopie A;Ag M penur ee nonosaM. O003HAYHM TOUKY
mepecedeHHA JIMHUH HEHTPOB M XopAnl AjAg Oyrpoil K. ITo ycrosuio .
AJIA OKPYIKEOCTH € HEHTPOM B Touke O XOpAa A,;Ag ABNAETCA CTOPOHON BIHMCAHHOIO MPABMJALHOIO
IMECTHYTONBHHUKA A;AsA3A Asdg U OAHOBPEMEHHO ABAAETCA CTOPOHOM BIMCAHHOrO KBAZPATA AAA
OKPYXHOCTH C HEHTPOM B To4YKe (), 3HAYAT, CTOPOHA KBagpaTa pasHa 6 cm. Tpeyroaruuk A4,0,45 —
NpAMOYTroAbHb (AHATOHANHM KBAAPATA NNePNEHAMKYJIAPHEI) M paBHoOeApeHHElil, 3pavnT, O K = 3 cM.
B paBHOoCTOpOHHeM TpeyroJbHuke 44044 Bbicora OK (0ZHOBpeMeHHO MeauaHa M GHCCeKTDHCA)

NPUHAMIEKUT JHHEH LeHTpos H paBHa OK = 4, K - tg60° = 3.3 (cm). Tarum obpasom, 00, =0K +
+ 0,K = 3(1 + /3) (cm).
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YacTs 3

13.0rBeT: 90°.

Pemenue. Coegutnm Touky G ¢ Bepungamu B u C. Paccmor-
p¥M TpeyroabHUKE AGB n BGC. Ilo yenoeuio GE L AB, GF L BC,
a Tourn E u F — cepeguHb! ¢cTopoH AB n BC, creaosaTenbHoO,
Kasxanlii B3 oTpeskos GE ¥ GF sanAeTca ONHOBPEMERHO BLICOTOM
u meadanoil B Tpeyronsankax AGB u BGC cOOTBETCTBEHHO.

3HauNT, 5TH TPEYrOABHHKKM — paBHoGespenHble. Orcions AG =
= B = CG, a Tak Kax rouka G — cepeguHa cTopoHu AD, 10 AG =
= BG = CG = DG. CneporaTensHO, BEPIUHHEI YeTHIPEXYTOJIBHNKA
ABCL paroyAaJeHH OT TOUKM (7, 3HAUHUT, YETHIPEXYTOABHUK
ABCD BnoHcaH B OKPYXKHOCTS ¢ HEHTPOM B Touke G. Yron ACD —
BNUCaHHRIH M oOOHpaeTcda Ha nuamerp AD, canegosarenbHo,
LACD =90°,

14.0tBem ns 4.

Pemenne. CTopoRa OP&BHABHOIC N-YIOJLHHKA BHIPAMKAETCH
yepes pandyc BIHCAHHOE B Hero oKpyxHoOCTH dopMmynoi a, =

180° 180°
n

= 2rth , THe ~— TIQJIOBMHA HEHTPaABHOrO yrja mpa-

180°
n

<r,

1
BHJBLHOTO A-YroJbHUKA. 10 yeRoBHIO 3@ 2rme. rtg

1]
clie0BATENbHO, tg% # 1. C ypemiueHHeM OCTPOTO yrJja ero

TAHTEHC BO3PACTELT, OITOMY % =45°, r.e.n< 4,

15.0rTeeT: 76° 1 105°.

Peinenne. B rpanenun ABCD rtouru O, M, N u K aeasiorea
cepeanHamu otpeskos AD, AB, CD u MN cooreetrcTtBenno., Toraa
Tpaneuuas AMND enpcaHa B JaHHYIO OKDYRHOCTE, CJeAOBA-
TeJNIBHO, 3Ta Tpallenua — pasHOoGokas. Tak Kak orpesok MN —
cperHas JupAA rpanegun ABCD, to u Tpamenus ABCD —
paBHoDOKAA.

ZOKM = 90°, rak xak touxka K npuHHagneskuT paguycy,
MpPOBEALHHOMY B TOUKY KACAHHUSA, CJEZOBATENBHO, TPEYTroOJbHAK

OMK sapafeTcs NpAMOYrOAbHMM. OK = %r, TaK Kak Touka K

NPHHANIEKHT CPefHel JUHUK Tpaneuu#, orciona OK = %OM .

3unauur, ZKMO = 30°, £FKMO = ZAOM = 30° kax Hakpecr,
Jeaniue IpH NapajaeJbHBIX APAMBMX AD u MN n cexymeit OM,
A rak wax 04 = OM, 10 ZMAO = 75°. Orewoaa noayuuM, 4To
JA= /D =75 LB = ZC = 105°.
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TECT 4

BapnauT 1

Yacte 1
1.0rBeT 2. _
Pemenye. Tak Kak AHATOHANHA pomba B3aHMHO NEPOEHAUKY-

B
' NApHBH, TO OHHU JAenAT poM6 HAa YeThIpe PABHMX HPAMOYTOJBHLIX _
TpeyronbHuKa. J{narosany ‘pomba rouroil mepeceverMA KeAATCA HO-
RONAM, IOITOMY KaTeThl KAXK/A0T0 K3 9THX TPEYIroJAbHHKOE DABHBI 2 CM :
n 3cem. '
A 0 C
Sapco=4(3 * 8 2) =12 cm2, -
’ D

»

D -

2.0trBem 4.

Pemenne, PaccMoTpHM DPAMOYTOABHHU TpeyronsBHK ACD. IIo B C
ONpeAeIeEHI0 CHHYC2 OCTPOTO Yrifa HPAMOYIOJBEOI0 TPEYTrOJbHAKS
cropona CD paena 14 - sin 307, a 10 onpegeacHA0 KOCHHAYCA OCTPOTO
yria OpAMOYroARHOTO TPeYTOJLHUKA cTopona AD papua 14 - cos30°. %00
Orciona HAXOARM MAOIAAL NpAMOyroabHnKa ABCD S, pep = AD < CD A D

=147, 5in30° . cos80° =142 1. £ 493 (ca).
3.0TrBeT 3. )
Pemenne, B TpeyroavHuKe ABC ua pepmunn B x ocHoBanuio AC
npopBeaeM BLicoty BH, koropam ABIAeTcA M BRICOTOH JEa Tpe-
yroasEuKa DBF, Tak Kax OoCHOBAHUe TpeyroamHuka DBF nemur Ha
OCHOBAHWH TpeyroibENKa ABC,

Sper = %DF'BH = gBH; Sanc™= % AC- BH = 10,5BH.

B
A C
H D F

Sapc:Spar=10,6BH:3,6BH=3:1. .
3.0rper 4.

AHaJN3HpYeM yCAOBHUE AgH: 2)

B npaAMOyTOABHOM TPeYroJibHHKe HAUGOABLIIUM ABIASTCA OPIMO 8

yroy, 3HauMT, THIOTeHy3a Gosbule Katera. Ec/IH DpoOBeCTH BRICOTY K
cTOpOHE, paBHOH 6 cM, TO DONYYMM NPAMOYrOALAHH TPeyroJlbHHK, ¥
KoToporo KaTeT paeeH 10 cM, & runoreHysa 8 em (pue a). Taxoit
TPEYIOJBHHK HE CYIOeCTBYIOT. Ecan npoBeCcTH BHICOTY K CTOopone, .
paBEOii 8 CM, TO NOAYYHM APAMOYTONLHEIA TDEYroOABHHUK, ¥ KOTOPOTO ' ' 10
kater paser 10 cm, a runorenyza 6 cM (pac. 6). Taxoil TPeyrolsHUK He
cymecTeyloT. CiaefoBaTesNbHO, 3aAa4a He MMeeT PeLleHu .

Lo




100 Il. Pewenwa 3anaHuit

50Tr8er: 1.

Pewenne, Ilnomane keegpata ABCD paBHa cyMme nsomnageif:
TpeyronbEyKa KAD, 1tpeyronsHEka LCD # ueTHIpeXyroabHRKS&
KBLD Sypop = Sxap + Spep + SkpLp. Caegoratensno, nromass
uernpexyroabiuka KBLD pasBa Sgprn = Sapep — Sgap — Siep- Io
YCeAOBHIO Ha cTopoHEe AR KBagpaTa ABCD oraoxmen otpesor AK =

- %AB Takx rayx oAk Xpagpara ABCD pasna 1 eM?, To CTOpPOHA
KBagpart pasHa 1 cMm. OTcioza creayer, UTO nROWAADL TPEYTOABHRKE
“lga-ap=21.1.121 (ot
KAD Sgap 2KA AD 33 1 6(cm].
ITo ycnosmio Ha cropone BC kpagpara ABCD oTnomeH OTpe3ok

BL= %BC, SHauUHT, oTpesoR LC = g-BC Orciopa ciaegyer, 4TO

nJolanb rpeyronsauxa LCD Spep = %LC CDh= % . g 1= -11; (cmsl.
_ _ _ _ 1 _1_1 2
Bnauur, Sxgrp = Sapcp ~ Skap ~Spep=1-§ - 5 = 3 (em).
YacTe 2

6.0rBeT: GCM,

Pemienne, IIpaMoyronsHEKH ABCD 1 A,BlCIDl paBHOBeMHKHE,
Tnomans NpAMOYroAbHAKKE ABCD S gop = 3-8 ~ 24 (cm?), sHaunr,
A IAoliafk NpAMOYroasHuka 4,8,C:D; pasna 24 cnZ. O6osHaunm
cropory 4,D; — x, a no ycnosuio cropora A, B, paBHa (x + 2), ero
NAoIIAAb PABHA Sp,8,,0y = X{x + 2) = 24, Orciona ¥ +2x-24~
=0, x; = ~6; x, = 4. Tax Kax x ApAgeTCH ANMHOH CTOPOHLI, TO

cTropora A;D; pasua 4 (cM). CreaopaTennHo, cTopoHa A,B, pasna
6 (eM).

7.0TBeT: T2 CM2

Pemenne. B npamoyroisaoM rpeyroisEuke ABF (BF — sricoTa
Tpaneniu) yroa BAF no ycnouo pasen 45°. 3nayur, no reopeMe o
cyMMe YIJIOB TpeyroabHuKa yron ABF rtaxike paBer 45°, Takum
ofpazoMm, OpamoyroaeHolt TpeyroanHHKk ABF — paBHoGeapeHHEIH.
Orcioga AF = BF = § (cm). Ocnopanme tpanenu AD = AF + FD =
=6 + 17 = 28 (cm). lInomaap Tpameunn ABCD BrhuHcAAeTCA N0
dopmyne:

s_4w+30 -BF =122 . 6 = 72 (em?),

B L C
K],
3
A D
B cC
3
A 8 D
By Cy
b
Ay a D;
B_C
P . D
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8.0TBeT: 8 oM,

Penjenue. B nozo6HEIX TPeyrofeHAKAX IXOWAAM OTHO-
CATCA, KAK KBAAPATH CXOACTBEHHBIX JAWHEHHEIX ANEMEHTOB,
IIo ycnosiio, nepuMerpPH MOACOHBIX TpeyrolbHHKOB ABC n
A1 B,C, orHocares, Kak 2 : 5. HAUMT, Sype: 84 g c, = 4125,

KpoMe TOoro, Sy p o, ™ Sape + 42. Orcwoga Sype + 42 =

- ? S, pc. CrenosaTensuo, Sype = 8 (em3).

9. 0rBeT: % CcM.

Pentenne. Taxk kak B TpeyroabHBxe ABC panm TpH ¢cTOPO-
Hbl, TO MOKHO HaliTH RAOMALb TPEYrOIbAAKA N0 Gopmyne I'epo-

HA. S = Jp(p— a)(p- b)(p- ¢), NOXYIEPEMETD TPEYTOJIBHH-
kap=27(cM). S = J27. (27 25) - (27— 28) - (27- 3) =

=272 -1 - 24 = 36 (cM?). C gpyroii CTOPOHH MJIOWIAZD
rpeyronsHura ABC moxseo naiith no dopmyne; 8 = pr, rpe
D — DOoAynepuMeTp TpeyroabHHKa, ' — Paguyc BOucaHHON B

Hero OKpyXHocTH. 3mauur, 27r = 36, orciona r = % {cm).

10,O7teerT: 16,9 cm.

Pemenue. Tar xak B TpeyroneHuxe ABC paum TpH
CTOPOHBEI, TO MOKHO HAATH Nnaomagk TPEYrONbLHHKA IO
tdopryne Tepoua. Ionynepamerp Tpeyroasnuka p = 25 (cM).

S=Jp(p- a)(p- b}p-c) =
=25 (25— 18) - (25— 13) - (25— 24) =

= f25.12 - 12 - 1 = 60 (cM?2). C apyroit CTOPOHSI NJIOIMAAD
abe

Tpeyroasauxa ABC moxuo maittu no gopmyne: iB° OTCIOAA.

abc _ 13.13 . 24
R E -Tw—- 16,9.(01\1)-

11.0rserT: 16(4 - ).

Pemtenue. CoeanANM HEATPH OKPYMRKHOCTEH M NOJYYHM
keaapar 0,0,0;0,, cropona koroporo pasHa B (cmM), Tax Kak
PaBHble OKPYKHOCTH TIONAPHO KACAIOTCHA BHEHIHMM obpasom,
M 3HAYUT, DRCCTORHME MEKAY HX HEHTPaMM PABHC CyMMe
PARIUYCOB STUX OKpyxkHocteil. I[Inomaae 3amITpHXOBAHHOM
GHUIrypH paBHA pA3HCCTH IJIOMIAAM KBAADATA M YeTHIDEX
KDYFOBRIX CEKTOPOB, KayKABA H3 KOTOPHIX COOTBETCTBYET
UEeHTpaJbHOMY yIjly, paBHoMy 90°. 3HaudAT, B CyMMe OHR




102 II. PelugHus 2ananvii

2

COCTARIAWOT pri' paxuyca 4 (cm). IL1omans xBaxpaTa PABHA Sypamnay = ¢, TAOWAAL KPYTa S, pur =

- nRZ,

Taxnm obpazoM, S = S, ,000ar — S =a? - nR% = 8% - 4% = 16(4 - n).

Kpyr

12.0rBeT: 2.

Pemenne. Ilnomanes Koasua, OI'p&HH‘lEHH;JPO OKpPy - Ay
HOCTBI0, ONMCAHHON OKOJIC NPaBUJILHOIC TPEYTONBHUKA, M
OKPYXHOCTHIO, BONCAHHOW B Hero, paBHa PasHOCTH TIJIOLIALH
Kpyra, OrPaHHYECHHOI'0 OKPYXXHOCTBIO, ONIMCAHHOH OKOMO Tpe-
YroXbEHKA, U [IOMEAN KPYra, OrpAHHYEHHOT0 OKPYRHOCTBIO, 0 Ag
BIMCAEHON B TPEyronbHuK. S = Sopye — Sppe = B> — 12 =

= (R? - r?) = n. CTopoHa TPEYroNbHNKA, BIMCAKHOTO B OKDYIK-

HOCTBb panuyca R, paBHa a3 = R.J3, a cropoua TpeyroamHuka, A,
OIMCAHHOTO OKOJIO OKPYXHOCTM DapKyca r, paBHa dg = 2rJ3.

Orcwoge Rf3 = 2r.Jf3, R = 2r. U3 mosyuensoi GopMyan mis
nnomaau xonena § = (R - r’) = w nonyuaem R? - £ = 1, 472 -

~r2=32=1,r=2L.0m =2rf3=2L .3 =2
r ,fé 088 d r,f- JEJ_

. Yacre 3
13.0rBeT: 15¢cm; 14 em 1 13 cM.

Pemenne. OKpYXHOCTh ¢ ueHTpoM (), BINCAHHAR B Tpe-
yronsEuK ABC, Kacaercs ero cropol B Touxax K, L u M, Ilycre
ang onpegemenHocT™ AK = 8 cm; CK = 6 cM. Ilo ceoiicTRy
KAacaTe/MbHLIX K OKPYHOCTH, NPOBEASHHBIX H3 OZHOH TOUKH,
AM = AK = 8 (cm); CL = CK = 6 ¢m; BM = BL = x cM. Orcwaa,
AB =2+ 8, BC= x + 6 1 AC = 14 em. Haiinem naouags
TpeyroasEuKa ABC o hopmyne: 8 = pr, rae p — NOAYIepUMETp
TPeyroJbHUKE, F — pagnyc ENHUCAHHON B HET0 OKPYKHOCTH.
MonynepuMerp Tpeyronsauka ABC papen x + 14. Caenmosa-

rensHo, S = 4 (x + 14) (em®). C APyro#f CTOPOHK NACDIANE

Tpeyroabhuka mo Gopmyne Tepona pasna: S = Jp(p~ a)(p- b)(p~- ¢) =
= J(x+14) - ((x+ 14)- (x+ 6)((x+ 14)- (x+ 8){(x+ 14)- 14) = J(x+ 14)-8 - 6. x =

=4.3x(x+ 14) (cv?). [IpupaBHAS 3TH BLIDAXKEHUSA, OTYUHM ypaBHeHEne 4(x + 14) = 4./3x(x + 14),
OTKYHZa X = 7.

Crnenopareasho, AB = 15 cm, BC = 13 em, AC = 14 oM.

14. 0T BeT: 24 e,

" Pemnenue. Yepes pepminuy C rpaneniud ABCD nposefieM npaMyo CF, mapaiensHyw0 ZUArOHAAK
BD. Toraa uerhipexyronbHHK DBCF — napannenorpamm, Tak Kak BC || AD (ABCD — rpanenusn),
FC || BD no nocrpoerun. Carefosarensuo, FC = BD = 8 (cm); DF = BC = 3 (cM). Taxnm obpaszom,
EAMHBL CTOpOH TpeyronsHuKa ACF papubi FC = 8 (cm), AC = 6 eM 1 AF = 10 em. Yncana 8, 6 1 10
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B C

F

A D

asnaorea nudaroposolt Tpoiixoli. 3aunT, 1o Teopeme, ofipaTHoli Teopeme ITndaropa, TpeyroabHNK
1 -
2

CDF ocuoragua (DF u BC) ¥ BLICOTH (pPacCTOSHHEe MEXJAY NAPAncibHLIMA NPAMBIMU) DABHEI,
OO3TOMY 9TH TDPEYroJbHMKH DAaBHOBENHMKH; S pop = Saipc + Sacor Sacr = Sacp + Scor

ACF — npaMoyroabHuit. 3aavunr, S 40p = %AC “PCm™ 6 - 8 = 24 (cm?). B Tpeyronsankax ABC n

Cneaoparensno, Sypop = =S 4op = 24 (cM?).

15.

a) 6) B)

Pewrenue, Bo3MOMKHE TPH BAPHAHTA PACHONOKEHNA TOURE M.

1. Toura M npuHagnexnAT Megnane AD (puc. a). Tak Kak oTpesok AD — MeauaHa TPeyrosbLHHKA
ABC, ro Tpeyroasauku ABD u ACD paenosenuxn u BD = CD. '

3naunr, MD — meanara TpeyroapENKa BMC. CregoBarenbHo, H TpeyroasHuku BMD u CMD
paBHOBENHKH. ClieRoBaTEeNbHO, TPEYTONBHUKU AMB u AMC papHOBEIMKH.

2. Touka M NpUHAZNSIKHT NpojoMkeHmio MexuaHbl AD 3a Touxy D (puc. 6). Hokasarenscrso
AHAJTOPUMYHO AOKA3ATeNLCTEY BapHeHTa 1. Ilmomaau TpeyroisarxoB AMB u AMC paBHB CODTBET-
CTBEHHO CYMMAaM NAOIIAALH PABHOBENMKHX TPeYTONLHKEKOB: Sarp = Sapp + Sayp ¥ Sanme = Sacp +

+ Scmp- )

3. Touka M NpUHARIEKHT NPONOMKERHI0 MeAUaHK AD 3a Toury A (puc. B). lokasatenncrso
AHAJOFHYHO JOKAa3ATeALCTRY BapuanTa 1. Ilnomann TpeyronbHNKOB AMB n AMC papHLI COOTBET-
CTBEHHO DA3HOCTAM NIOMWIaAe!l PABHOBEMMKHX TPEeYTOALBAKOB: Symz = Sayp — Sapp ¥ Sauc =

= Semp — Sacp-



104 II. PeweHns 3a0aHWA

BapuaHnTt 2
Yacts 1
1.OteeT: 2.

Pemwerwne. ITo onpeaenennio KBajgpaT SBJAETCA MPAMO-
YrOJBHHKOM 1 poMOoM ogHOBRpeMeHHo, JHaronanm Keaapartsa
pPasbUBAIOT €r¢ HA YeThIpe NPAMOYTOJAbLHBIX TPEYIOJBHHKA.

OGo3HAYMM ZuAroHANb GYKBON @, TOTAA Sypevronuura = % X

X % -g = %az; S coanpara = 4 ° §a2= %a2= =+ 142 = 98 (cm?):

S panpara = 98 (cn?).

2.0rpeT: 2.

Pemenwe. Jnaronann napanmenorpaMma ABCD paaGu-
BAlOT €r0 Ha 4YeThipe TpeyroasHuKa. Jaa BLIuHCIeHUA

MJIOINEH KaJKJ0ro A3 HUX NMpUMeHHM dopmyay S = %absina,

TAe o — ocTpelit yrox, obpa3oBaHHBIN IpH IepeceYeHHU
Ruaronajaeii, ¢ 1 b — nonoBUHLI AnaroHaseli. Tak Kagr sino =
=gin (180° - o), sHAUNT TpeyroabHuku AOB, BOC, COD u
AOD — pasroBenuru. Ilnomant rpeyroasanka ACGD pasna

Siop = %AO *OD - sino = % ‘37 :/25' . Inomaae napanmie-

norpamapannatl'(% *3-7- '“—fz_g)=21../§ (cm?).

3.0rpeT: 2.

Pewenne. B napannenorpaMme ABCD ua pepmiuuel B K
ocHoBarWI0 AD npoeezeM BeicoTy BH, woropas seasercs M
BRICOTOH ana TpeyroabHMka FBG, Tak Kak OCHOBaHHe
TpeyroabHHKA FBG jeXXKT HA OCHOBAHUM NAPANAETIOrPAMMA
ABCD.

Sppe = 5 FG BH = 2BH; Supcp = AD - BH = 16BH.

SABCD: SFBG =16BH :2BH =8:1.

4.0TBeT: 4,

AnpanuznpyeM yCIOBUE 3aaYUN!

B D
a
o
A C
B C
0
A D

B o
A H F G D

B OpAMOYroJsHOM TPeyrolbHHKe HAWGONBUIMM ABAAETCA NpAMOM yrosa, 3HA4YHT, THIOTeHY3a
Gonpnle kaTera. Ecnu npoBeeTH BLICOTY K CTOpPOHE, pasHolt 6 cM, TO DOaydMM NPAMOYroJbHBIH
TPEYrofibLHUK, ¥ KoTOporo karer paBed 10 em, a runotedysa 8 cm (puc. a). Taroil TPeyroJAsHHK He
cymecTsyior. ECAH TPOBECTH BBICOTY K CTOPOHE, DaBHOH 8 cM, TO NOAYYHM IIPAMOYroidbLHBI
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TPeyroasHHK, ¥ KoToporo karer paseH 10 cm, a runorenysa 6 cm (puc, 6). Taxoii Tpeyro.nbnnx He

CYILUECTBYIOT. CJIB.II.OB&TGJ’IBHO, 38498 HEe IMEET PLIDeHRA.

10

5.0rtBeT: 1.

Pemenne, Ilnomaae kBajpata ABCD pasHa cyMMe IJIOLOAXH
TpeyronsEuka NBC, naoinaZr TpeyroabHuka MCD B naomanmn
ueTbipexyronsHuka ANCM S,pep = Sype + Smep + Sancu-

CnemopaTeNsH0, NOACINAAER YeTHIPEXYrolbHuKRa ANCM pasHa
SANCM = SABCD - SNBC - SMCD' ITo YCIOBHK) Ha CTOpPOHE AB

KBagpatra ABCD ornoxen orpesox AN = iAB, 3HAYHMT, OTPE3OK

BN = gAB Tax xkax naomaasL ksaapara ABCD pasha 1 cmz. TO
CTOpPOHAa KBagpaT papHa 1 cm. Orcioma cilesyer, YTO IJIOIAAL

tpeyronbunka NBC Sype = %NB - BC = % ; g 3 g (cr?).

Ilo ycnoen:o Ha cTopore AD keaapara ABCD oT/oxeH 0Tpe30oK
AM = %AD, 3AAYMUT, oTpesox MD= %AD Orciopa cnexgyer, 4To

naowans rpeyronsanka MCD Syop = %MD'CD = % % .
1

1
=1 (md.3 Savem = S Sype~Syep=~1-1 -2 =
g (cm®). Brauur, Synear = Sapep ~Svec ~Smep™1-35 — 3

=1 2
"2'(01\1)

Hacte 2
6.0teeT 12 M.

Pewtenue, [Ipamoyronsanxk ABCD u kpanpar 4;8,C, D, pasHo-
senuxue. Ilnomags kBagpara A;B,C,;D, S = b:'_’ = 86 cm?, snaunr,

M II0Iafk OPAMOYTOALEMKa ABCD paena 36 em2. To YCJIOBHIO
CTOPOHE! NPAMOYTOALENKA ABCD oTtHOcATCA Kak 1 : 4, 3HAUMT, €10
nJaowaak pasHa S = 4g * a. Orcioga 36 = 40% a = 3 (cm).
CrepoBarefbHO, GOBIIAN CTOPOHA IPAMOYFONLEMKA paBHa 12 M.

B c
a
A D
By Cy
A
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7.0t BeT: 60 cM.

Pewenue, IIposeaem Bricory BF. B npAMOyroilsHOM Tpe-
yroasiuke ABF (BF — BricoTa Tpameuuu) yron ABF pasen
135° — 90° = 45° (BF - BricOTa TpaneuHH). 3HAUUT, TO
TeopeMe O CyMMe YIJIOB TPeyrofibHHKa yrof ABF taksxe pasen
45°, Taxnam obpasoM, NPAMOYIOALHOH TpeyTOABHAK ABF —
paezobenpennnli. Ilo yenosuio rpanenna ABCD — pasHoben-
PeHHAsd, SHAYHT, NPOCKIHY PABHLIX HAKAOHHHIX AB u CD Ha
npamyo AD pasusl. Cymma npoekuust papua 17 — 7= 10 (cM).
Orcioza AF = 5 (ecm) u BF = AF = 5 (cwm). ITnowaas Tpaneudu
AD+ BC | pn _

ABCD meiuucnsierca no gopmyne: S = 3

- 7_1'513 = 60 (cm).
8.0TBeT: 25cM2,

Pemenne. B nmogoGHBIX TPEYrONbHEHKAX IJIQIOAAH OTHO-
cATCH, KaK KBAAPATH CXOACTBEHHHIX CTOpoH. [Io yciaoBuio,
CXOJCTBEHHBIE CTOPOHE MOAOGHHX Tpeyrofibhukos ABC u
Ay B,C, orHocares, Kax b : 3. 3naunt, Sypc: 8y p e, =25: 9,

KpoMe T0ro, S pe = S4 p.c, + 16. Orcioza Sy 5o, + 16 =
a%SAlslcl’ SA;B;C; = 9 (CMz). Cne,aona‘renbno, SABC -
= 25 (eM?).

9.0reerT: 5,25 cMm.

Pemenie. Tak Kak TpeyrodsHHK ABC — paBHoDeapeH-
HEIH, TO B TPEYTOALHUKE H3BECTHAI TPH CTOPOHEI, H ILIOLAAL
TpeyroabAKEa ABC mo:xHO HaliTh no dopmyne Pepora. S =

= .Jp(p- a)(p- b)(p- ¢), rAe NONYNEPHMETD TPEYTONBHHKA
p=32(mM). 8= J32. (32~ 25) - (32- 25) - (32~ 14) =
= J32. 7. 7- 18 =168 (cm?). C apyro#i cTOPOHHI ILAOLIaAE
TpeyroasHuKa ABC mMoxno Halitu no dopmyxe: $ = pr, rae

P — TonynepHMeTp TPeyroJbHUKE, ' — PaJMyC BIUcaHHOA B
Hero OKpy:HocTH. 3uauuTt, 32r = 168, orcioga r = 5,25 (cmM).

10.0Tser 8,125 cm,

Peruenne, Tak Kak B TpeyroabhMre ABC nannl Tpu
CTOPOHEI, TO MOXKHO HAfiTM IMOMAAL TPEYrOIBHUKA MO
¢opmyane I'epona. Ionynepumerp Tpeyroabuuka p = 21 (cM).

S=.Jpp- aXp- B)(p- ©) =
= J21-(21-13) - (21- 14) - (21- 15) =
= J21-8 -7 - 6 = 84 (cm®). C Apyroii CTOPOHM NJICIAADL

TpeyronsHuxa ABC MOMHO HaitTh mo dopMyne: S = %PR-C’

abe _ 18- 14- 15 _ o400 0

0TClOJIﬁ.R=I§ T84

135°
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11.0ree T 8(2./3 - ) e,

Pemenne, CoeffMHENM LEHTPHI OKPYXKHOCTEH M NONYUNM PABHO-
CTOpOHRMN TpeyroabHHK 0,0,03, cTOpoHa KoToporo paeua 8 (cm),
TaK KaK paBHble OKPYXXHOCTH IIONAPHO KACAIOTCH BHEIIHMM o0pa-
30M, M 3HAYUT, PACCTOAHME MEMKAY HX IEHTPAMN DAaBHC CYMME pa-
AMYCOB 9THX oxpysxHOCcTeil. Ilnomags szamrrpuxopanHo#l GuUrypm
paBHa PA3HOCTH NMAOIIAXH TPEYrOJBHAKAS M TpPpeX KPYTOBHIX CEeKTO-
POB, K&XALIK U3 KOTOPHIX COOTBETCTBYET LEHTPAIBHOMY YUY, pas-
Homy 60°. 3uauuT, B CyMMe OHHM COCTABJAIOT NOJYKPYr paguyca
4 (cm). Ilnomagrk pREHOCTOPOHHETD TPLYTONEHHAKA PABHA S,.peym““ =

- %azsinBO". NJA0mMAAL MONYKPYra Syo vinur = %‘nRz Taxum ofipa-

1 . o 1 1 3
30M, 8 = Speyramsans ~ Snoxyupyr = 3¢°5in60° — ZaR? = 564% -

- %lﬁu- 16./3 - 8n = 8(2./3 - ) (cnd).

12.0rBeT 2.

Pemenne, [laomazer KoAsuE, OTPAHHYUYSHHOTO OKDYIKHOCTLIO,
OIMHMCAHHON OKOXO NPABUABHOrO YeTHPEXYroNbHHKA, H OKpYX-
HOCTHIO, BIMCAHHON B HEro, PapHa PA3HOCTH NJIOHIaAM Kpyra, orpa-
HHYEHHOTO OKPYKHOCTHIO, ONKCARHOM OKOJO KBAADATA, H NJIOUIALH
KPyTa, OrPAHAYCHHOIO OKPYMKHOCTRIO, BOMCAHHOA B KBagpaT S =

=S, uc — Sonpe = TRZ — w? = WR% -~ 1) = n, Cropora kBajgpara,

BIACRHHOTO B OKPYXKHOCTH paauyca R, pasua a, = R4/2; a cropona
KBaLpaTa, OMHCAHHOr0 OKOJI0 OKPYKHOCTH PRARYCa 7, DABHA G4 = 21

Orciona RS2 = 2r, R = +J2. U3 noAyUeHHONH opMyaLl Xnd
nnomazy kombua S = (RS — r?) = n noayuaem R2 ~ 2= 1, 2r% - 2 =
=1, =1,r=1.

Orcioga g, = 2r= 2,

: Yacts 3
13. O v B e T: 28 e’
Penrenne. Briurcaud oaomans rpeyronbuaka ABC no gopmyine

a+ g-i- ¢ 13+ 124+ 15 =21 (cM);

Sapc = Jpp- a)(p- b)(p-¢) = ‘
= f31(21- 13)(21- 14)(21~ 15) = /21-8 - 7 - 6 = 84 (cm?).
Meauana BD genut rpeyronbuuk ABC Ha aApa PABHOBEJIUKHX
TpeyrofivEHKa ABD u CBD (AD = CD, a BricoTa, NpOBEfleHHAS U3

ToykH B, - oGigag). Kpome toro, tak xax BM : MD=2:1, 7o
Saamc = 28ppc (9TH TPEYroNLEUKH MMeT ofuyio BRICOTY, npoBe-

Tepona: p=

AeuMyi0 n3 Toukk C). Taknm ofpasom, Spye = %SBDC - %SABC =

= 28 (cn2).
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14.Orser: 153, 6 cm®.

Pemerie. Yepea BepumHy B Tpanmenur ABCD mnpopefeM
npamyio BF, napannenvayio cropore CD. Torma yeTHpeXyroJbHUK
FBCD —- napannexorpamm, Tax Kaxk BC || AD no ompezeneHyi
rpaneuuu, BF || CD no noctpoeHnio.

CrezoBarensuo, BF = CD = 12 (cM); FD = BC ~ 6 (cM). Tarum
ofipasom, B TpeyroasHurke ABF cTopoHB! paBHn 12 cM, 16 cM u
20 cvm. Tar xax ANMHBI CTOPOH 3TOrO TPEYrOALHHMKS YROBIETBODAIOT

yenosmio TeopeMsl, ofpaToii Teopeme lludaropa, To aTOT Tpe-

YTONBHHE — MPAMOYTONLHLi, CaegosarentHo, Sgpr = %AB *BF =

= 96 (cm?). Buicota BH TPEYroAsHUKA ABF sBAfieTCH TAKME BLICO-

28
1oft napanneaorpaMmMa ABCD; BH = A‘;’F ,AF=AD-FD =26 - -
— _2.96
6 = 20 {cm), suauur, BH = =0 - 9,6 (cMm).

Ilslomazs Tpanenny MOMHO HANTH ABYMSA CIOCOOAMH.

1. Sagen = Sapr + Sgeprs Sgepr = BCBH =6 9,6 = 57,8 (cm?);

Sspep = 57,6 + 96 = 153,6 (em?).
2. Sapcn = 5(AD + BC) BH = 1(26 +6)- 9,6 = 153,6 cn?.

15.

Peweune, Ilyers ABCD — AjaHHBIA uerhipexyroapHrk., IIpo-
BeJeM BepneHAURYAApW BM u DK Kk auaronann AC. Ilo ycnoBuIo
Sanc = Sapc» chepoBarensto, BM = DK. Yrau BOM n DOK papuni
Kax BepTHKAJsHBEE. CneaoBareNbo, NPAMOYrOJARHLIE TPEyrofib-
Huxy BOM u DOK paBub! (o K&TETY M OCTPOMY YIUIY), OTCIOAR,
BO = DO. Ananornuyo, n3 pasescTBa Sypy = Scgp MONAYYHM, 4TO
AO = CO. Taxum odpasum, B yersipexyroasuuke ABCD gnaroranu

TOUKOR NEePeCeYeHnR NeAATCA NONONAM, CASNOBATENLHO, YeTHIPEX-
yrosisruk ABCD napanzeaorpamu,

A




Yyebuuk «Freometpun. 7-9» U.®. lapbiruna

TECT 1
Bapuwanr 1
Yacre 1
1.0reeT: 2.
Pemenue. Tar kak ABCD — upAMOYTrOJABEHK, TO €ro

croponsl AB u CD paBHm ¥ napanneabnki. Tax xax AFGB —
MapanieNorpaANM, TO ero cTopoHrt AB # FG paBHuM =
napaanensusl. Ilo yenosuio, croposnt CD u FG nexat BEa oanoi
npamoit GD, 3HAYNT, 3TA NpAMAA NApPAlNeabHA cTopoHe AR,
Cropona AB y AAHHRIX YeTHpeXyroasHHkos -- ofmas, a
cropora BC npamoyroabHHKa ABCD asnaerca ux obimeit
Bhicotoii. CnepoBarensso, S pop = Sapcp = 11 (cM?).

2.0rBeT 2.

Pemenne. 1o 0CHOBHOMY CROMCTBY IIOIMALH KaMKABIH H3
ASYX PABHOBSAHKMX YeTHIPeXYroJbHHKOB cocrTout M3 obuleit
FAIMTPHXOBAHHONI YACTH H ANA OAHOTO U3 HHX YeTHpeX feanlx
TPeyroALHHKOB, & AAA ZPYroro YeThpeX YepHHIX TPeyTO/NLHA~
k0B, CyMMa naomiaaell GeNkiXx TPeyro/bHAKOB PABHE PASHOCTH
Beelt MIOMAXH YeTEHIPeXyroasENKa B o0wmeilt yacTn 1 paBHa Sy.
AHANOTHYHO, CYMME IVIOLIAAEH YepHEbIX TPEYrOoJbHHKOR DABHA
PA3HOCTH Beeit naolaau IeTHPEXYroJbHEKA U ofmell qacTH 1
pasia S). Kax $; tax u 83 pasaa pasHocTH paBHBEIX naomazged,
T. €. Sl - 82. .

3.0rBeT: 2.

Peutenue. B napannenorpamme ABCD us sepmuE B K
ocHOBaHUIO AD npopeaeM Bhicory BH, KoTopas ABAseTcA W
BhICOTOH 1A TpeyroasHuka FBG, Tak KAK OCHOBaHEE Tpe-
yroasauxa FBG nemnT Ha OCHOBAHHR IAapajiesioTpaMMa
ABCD. .

Srag = 3 FG - BH = 2BH; Spcp = AD - BH = 16BH.
SABCD:SFBG= 16BH : 2BH =8:1.

4,0TrpeT 3.

Pemenue. B noaoBHBIX TpeyrofibHHKAX IUIOIAAH OTHO-
CATCA, KARK KBAAPATH CXOACTBeHHHX cTopon. IIo ycaoauwo,
CXOACTBEHHBIE CTOPOHLI NOACOHHIX TpeyroAsHHKOB ABC n
Ay B\ C, ornocaTea, Kak 5 : 3. 3BauUT, Sype: Sy pc, = 25: 9,

KpoMe TOro, Supe = S, pc, + 16. Orcioma Sy pc, + 16 =

= 284,500 Sayyc, = @ (eM?). Crenosarensio, S4pc = 25 (cu?).

G

. M F

B el c
A D
B C

A

314(}1 B c
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5. 0TrBeT 1.

Pemenne. Ilnomazns rcna.qﬁa-ra ABCD paBHa cyMMe ILHO- B C
mwazu Tpeyronbauka NBC, naomaan Tpeyronbauka MCD u
II0LOaAR JeThpeXyroabHUKa ANCM S, pon = Snpc + Spep +

+ S ncp- CrenoBaTenbao, MAOIAAL YeTHPeXyToasHUKA ANCM
paBHA Saneam = Sapep — Snvae — Sucpe 1o yeaosrio Ha ¢To-

pore AB kpagpara ABCD otnoseH orpesok AN = iAB, 3HA~

YHT, OTPE3OK BN = gAB Tak xax naomane Keagpara ABCD

paBHa 1 cM2, To cTOpOHA KBAZpAT paBHA 1 cM. OTCI0Za CHeRy-
€T, YTO IUIOINaxb TpeyrodbHuka NBC Syps = %NB - BC = _ .

3.

1.8 128 (en?
33 1 s(cm).

ITo ycnosuwo na cropone AD xsagpata ABCD ornoxken
orpesok AM = AD, 3HAUNT, oTpesor MD = AD, Orcioaa cie-

Ayer, 94T0 naomwans Tpeyroasanka MCD Syep = %MD +CD=

- % . i 1= % (cuz). Byauur SA.NCM - SABCD - SNBC - SMCD el

YacTe 2
6.0rBeT: 12 CM.

Pemenne. Ilpamoyroaseux ABCD n xeaapar A,B,C\D, B C

pasnoseanxne. Ilnomags xsaxpata A1B,C;D; S = b% = 36 cM?, a

4a

SHAYNT, U IUIOWAAL NpAMOyronsHuka ABCD paBHa 36 cm2. A
IIo ycnoBuX CTOPOHE NpAMOyTronsHEHHKa ABCD orHOCATCA

. . - B €y
kak 1 :4, 3HauuT, ero naomans parHa S = 44 + g, Orcioga 36 = 1
= 4a%; a = 3 (cm). CrenoBaTeasHO, SOABIIAA CTOPOHA NpPAMO-
yroasEnKa pasHa 12 cm.

Ay b Dy

7.0 T BeT: 44 eME.

Peuwrenne, Ilo ycnoemio c¢TopoHe! AB u AD unapan- B C
nenorpamma ABCD cooTBercTBenHo pasHbl 8 cm # 11 em, a
yroj mexny HUMH pasel 30°. S3uaunut, S=AB - AD sin 30° = / /
1 _ 2 30°
=_8-11-§-44(cu). A D

8.0rnerT: 5042 cnM?,

Pemenne, ITo yenosuio orpesok BK — soicoTa poMba ABCD, 3HAYUT, TPEYroAbHUK ABK — nps-
MOYTOJIBHEBINA, ¥ KoTOporo LBAD = 45°, ciegoBaTe/bHO, NPAMOYroabHbl Tpeyronsauk ABK -~ paBro-
Geapennntit 1 BK = AK. Cropora AB pomba ABCD aBaseTcA IEOOTEHY30H NPAMOYFOABHOTO PAaBHO-
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6expennoro Tpeyroasuuka ABK. TTo Teopeme [Mudaropa ABZ = BK2+AK?2=2-(5.2 )2, AB = 10 (cm).
Tax kax B pomGe Bce ¢TOPOHK PaBHBI, T0 AB = AD = 10 (cn). ILnomans pomba ABCD pasra S, pop =
=AD-BE =10-5./2 = 50./2 (cM?).

B
A< C
K D
9.0TBeT: % cM.
Pewrente. Tak xak B Tpeyronbanre ABC asaHB TPH CTOPOHE, TO MOMKHO B

HAHTHE IVIOMAZD TPEYTOALHUKA II0 thopmyJie ['epona.
8= .Jp(p- a)(p- b)(p - ¢), nonynepumerp TpeyroabHuKa p = 27 (cM).

S=.27-(27- 25) - (27— 26) - (27— 3) =.27-2 - 1 - 24 =36 (eM?).
C Apyroii ¢TOPOHEE ILIOMANE TPpeyroasiuka ARBC Moo Haliry mo dopmyne:
S = pr, rae p — NoAynepuMeTp TPeYroJdbHHKA, r — PAAHYC BIMCARHON B HETO

OKPY'KHOCTRH. 3HauuT, 27r = 36, orcoga r = % (cMm).

10.OTRreT: 16,9 M.

Pewmrenue. Taxk Kak B TpeyronbHHKe ABC faAK TpM CTOPOHR, TO MOMHO B
HaliTa nnomagb TpeyroabHHKa no dopmyne epona. Ilonynepumerp Tpe-
yroasaHKa p = 25 (cM).

S=Jp(p- a)(p- B)(p—¢) =25 (25-13) - (25- 13) - (25~ 24) =
=.J25-12 - 12 - 1 = 60 (cm?). C apyroil CTOPOHHI MIOINAKL TPEYrOARHHKA

ABC moxEO HaifTy n0 dopMyae: AT"=C
_ abe _abc _13-13 - 24 _

S= iR’ orcioaa R = 5 - 160 16,9 (cM).

11.0rBeT 553 cnl.

Pewenne. IIpoBeaeM u3 BepmUHbl B pasHoBenpenHod rpanenun ABCD B C
poicory BH, auauur, TpeyroasHuk ABK — npaMoyroasabléf, y KOTOPOTO
ZBAD = 60°. Torga mo cROHCTBY NPAMOYTOABHOIO TPEYTOJLHHKA, OHHH
yroa xoroporo paseH 30°, Karer AH NpAMOYroABbHOTO TPEYTONbHHKA ABH 60°
pasen 5 cM. [To Teopeme Iudaropa rarer BH? - AB® - AH? - f102-52, A H D

BH = 5./8 (cm).
o ycnoBuo Papgrp = AB+ BC+CD + AD =42¢cm u AB = CD = 10 cm,
anaunt, BC + AD = 22 cM. Ilnromaxe tpanenmn ABCD pasHa S,pep =

=‘#€ -BH = 11-5./5 =55ﬁ (cuz).
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12, 0rBeT: 4 cM.

Pemernne. Tak kak TpeyroibHUKH ABC u ANM npamoyroJb- A
Hile, To £LBAC — obmmit, a LABC = ZANM no TeopeMe 0 cymMme
TpeyronsEmka. OGoaHaunm ZABC = [, Toraa maolais Tpeyrois-

unka ABC S, g = %AB « BC -+ sinf}, a nnomags TpeyroabHrKka ANM N
. Suvm = AN - NM - sinf. B tpeyronbuuxe ANM BBegeMm obo3na-
yeHuA AN = y, NM = x. Tax xaKk 0o yeaoBuio S,pe = 4S.np TO C

1 . i - l . + a2 l N i = 1 i
§AB BC sinf 4[2AN NM smﬂ), T.Q 217 8 sinf 4(2yx smﬁ),

17 - 8 = 4yx. ' B
Tpeyronsuuku ABC m ANM — nopobuul no ABYM yraaM, OTCIOAA

AB _ BC . 1T _8 17
an -~ Te " ;Y=g Honyuuny cucTeM ypaBHEHHH
[ 17- 8 =4yx,

y= 17 x Orciona 4x2 = 64, x = 4 (cm). CiefoBaTensuo, NM =

g *
=4 (cMm).
Yacts 3

13.0rBeT: 15cM; 14 em 1 13 oM.

Pemenue, ORpPYRHOCTE ¢ HeHTpoM O, BINCARHAA B TPeYTOJBHHK
ABC, xacaercH ero cropoH B royrkax K, L u M, npuyem AK = 8 cm;
CK = 6 cum. I1o cBOMCTBY KacaTeNbHBIX K OKPY/KHOCTH, IPOBEAEHHEIX
ns oguoil rouxn, AM = AK =8 (em); CL = CK = 6cm; BM = BL =
=xcM. Orcioga, AB=x+8,BC=x+6uAdAC =14 cm.

Haiigem niomaae tpeyronsHnka ABC no ¢opmyne: § = pr, rae
p — TMOJYNEpHMeTP TPeyroAbHHKA, I — Paiuyc BIHCAHHOK B Hero
OKPYKHOCTH; p = X + 14 (cM). CarepoBarensHo, S = 4(x + 14) (cm?).

C apyroii CTOPOHKI ILI0INAAL TPeYroAsHUEKSE N0 hopMyne FepoHa pagHa: S = ,,/p(p-— a)p- b)(p- ¢) =
=fx+14) - ((x+ 14)- (x+ 6)((x+ 14}~ (x+ 8N{((x+ 14)- 14) = J(x+14)-8 - 6-x =

=4./3x(x+ 14) (cuz). IIpupaBHAE 3TH BRIPDAKEHHA, DOAYUMM YpaBHeHHe 4(x + 14) = 4 ,./3x(x + 14),
oTryxa ¥ = 7. CnegoBareqbHo, AB = 15 eM, BC = 13 oM, AC = 14 cM.

14.0Tre T 24 cM2.

Pemenue. Hepes sepmuny C tpanenun ABCD nposefiem npamyo CF, napaflensnyio ANaroLany
BD. Torpa werwmpexyronsavk DBCF — napannenorpamm, rak xak BC || AD (ABCD — tpanenus),
FC || BD no nocrpoenuro. Caegosarensno, FC = BD = 8 (cm); DF = BC = 3 (cm). Taxum ofpasom,
AJTHHB CTOPOH TPeYToJbHKUKA ACF paBunt FC = 8 (cm), AC = 6 cm u AF = 10 cmM. Ilo reopeme, oGparHoit

teopeme ITudaropa, Tpeyronsiuk ACF -— npaMoyroabHelis. 3Haumt, Sycp = %AC +FC=6-8= 24 (cM?).

B rpeyronsunkax ABC u CDF ocnosanusa (DF u BC) 1 BeICOTH (PACCTORHNE MEXKAY NAPANICALHEIMU
GPAMEIMA) PABHLI, TIOATOMY ITH TPEYTONbHHKH PaBHOBeNHKY; Sapep = Sapc + Sacps Sacr = Sacp +

+ S¢pp. Cnenosarensho, Sypep = Sacr = 24 (em?).
B C
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15.
\ M

g— D

a) 6) ‘ B)

Pemtenne. BosMoxxHB TPH BAPUAHTA PACOONOKEHNA TOUYKH M.

1, Tourxa M opunagne:xur meguane AD {puc. a). Tar kak orpesox AD -~ MegHaHA TPEYIONBHHKA
ABC, 10 TpeyroasHUKku ABD u ACD papHopenuryu ¥ BD =CD.

Buaunr, MD — meauana TpeyronabHuka BMC. CnefoBaTenuHo, u TpeyronsEuku BMD u CMD
PaBHOBEAUKH. CAeA0BaTe/IbHO, TPEYTOABHHKH AMB 1 AMC paBHOBeIUKE.

2. Touxa M UpHHAAMEIKAUT IPOACIKEHAI0 MeAnaHEl AD sa Toury D (parc. 6). {okasaTeabcTBO aHa-
JOTHYHO AOKAa3ATeNLeTBY BapuanTa 1. ILtomanu rpeyronbHUKOE AM B u AMC paBHEI COOTBETCTREHHO
cyMMaM niomanei pasHOBEIHKMX TPEYTOMLHMKOB: S ap = S npn + Spyp B Sante = Sacp + Semp.

3. Touxa M NpUHAANEKUT OPOIONKeHUI0 Meguansl AD aa Touky A (puc. B). JJokazaTeabcTBO aHE"
JOTHYHO JOXAZATen:cTy BapuakrTa 1. Ilnomanu rpeyroasEnkos AMB u AMC paBHB COOTBETCTBEHHO
pasBocTAM nomaAel pABHOBEIHKUX TPeYIrOAbHUKOB: S pp = Sparp — Sanp ¥ Same ™ Semp — Saco.

Bapuanr 2

Yacte 1
1.0rBeT: 3.

Pewenne. Tak xak ABCD — pom0, T0 ero cTopoHH AD u
BC paBEM w nmapamienbnbl. Taxk xak AFGD — napaninesno-
rpaMm, To ero cTopolu AD u FG papHE H napaniensssl. Ilo N
yeIoBHID, ¢TOpoHH BC m FG nemar He omno#t mpamoit BG,

SHAYHT, 3Ta IPpAMAana napajiiaenssHa cropoHe AD, Cropona AD
¥ AAHHHMX 4eTHIPeXyTroNbHUKOB o0masn, a Hx obmell BoicoTOR 4 D
ABAAETCA PECCTOAHHE MENIY MapanNebHRIMH NOPAMBIMUE

BG n AD. Cneposarenbto, Ssxep ™ Sancp = 11 (em?).

2.0rBer: 2,

Pemenune. I1o 0cHOBHOMY CROBCTRY NACINAAA KAXKABIA U3
ABYX paBHOBEIHKHMX TPEYFONbHHKOB COCTOMT u3 olIel
BANITPUXOBAHHO HYacTH K ANAA OZHOTO M3 HUX TpeX Genanx
TPeYyrOERbHHKOB, 4 AN APYroro Tpex 9YepHBIX TPEYTOMbHH-
roe. CyMma miaoinapeii GelbIX TpPeyroJbHUKOB paBHA pas-
HOCTH BCel MI0LIaA¥ TPEYroJbHWKA U 00meil 9acT ¥ paBHA
S,. AHAIOTAYHO, CYMMa DAOWAReH YePHLIX TPEYTroNbHHKOB
PABHA DAIHOCTH BCeR NIOIIANY TpeyrojdbnHuKe M ofmeii
qgacTH n paBHa S). Kak §; Tak 1 §; PAaBHA PA3HOCTH PaBHEIX
naomanefi, T. e. S; = §,,

"5-3518u



114 . Peweuna 3ananvi

3.0TBeT 1.

Pewieene. B rpanenunu ABCID nposeaem Buicory BH, B C
KoTOpasd asnsercs obuieil BLICOTOM NJIa TpeyroabHUKa FBG
u Tpaneuun ABCD, Tak KAK OCHOBAHHE TPeyroAbHEKa ABF
NEMHUT HA OCHOBAHHN Tpanenuu ABCD. YeTHpeXyronbHEK
FBCD — napaanenorpamm no onpeaenenuws (4D || BC,
FRB || CD), 1o FD = BC = 4 (cm). 3uauur, AF = 10 (cM). A H F D

Srac = 3AF - BH = 5BH; Sppep = “252C - BH =
=gBH; SBCD:SABF= 9BH : 5BH = 9: 5.

4. 0rper: 4.

Pemenrie. B nogofHLIX TPEyroabHUKAX IMAOIMAKH OTHO- A
CHTCH, KAK KBaJpaThl CXOACTBEHHEIX J'IHHEﬁHHX 3NeMEeHTORB.

Ilo ycnoBHIO, NepHMeTPHE IOLOOHLIX TPeyroJbHHKOB ABC n
A,B,C, oTHOCATCA, Kak 2 : 5. BHAUNT, Sppe Sy g c, = 4125, i f
Bl C1 B

KpoMe TOrO, Su.p o, = Sape + 42. Orciofa Sype + 42 =

= 24—5 S pc- CrnenoparenbHo, Sypo= 8 (CMz)-

5. 0reer: 1.

Pemrenne. Ilnomans kpagpata ABCI paBpHa cyMMe ILIO- B L C
wanyn Tpeyroabunika KAD, nnomany rpeyroasunka LCD u
NJN0ILALH YeTblpexyrofbHuka KBLD S, pon = Sgap + S1cp+

+ Sgprp. CnexosaTennHo, IIOMIALL HeTHPEXYIOJbHHKA
KBLD passa Skgip = Sspcn — Skap — Sicp- [Io yeaosuio Ha

cropoHe AB keagpata ABCD oTnoxen orpesok AK = %AB 3

Tak Kak nJ0Waxs KBaapata ABCD paeua 1 eM2, 7o cropoHa
KBagpaTa papHa 1 cM. Orcioga cregyer, 4yro ILIOINAAL Tpe-

yroavHuKa KAD Sy an = %KA-AD- é . % 1= % (cm?).

ITo ycnosiwo Ha cropore BC kBagpara ABCD oTnoseH

orpesok BL = %BC, 3HAYMT, oTpedok LC = §BC. Orcoaa
caenayeT, 4TO IJIOMAAL Tpeyroasuuka LCD Spyep = %LC X

% CD = % - g 1= % (cd?). Buasur, Sgeprp = Sanco = Skap

1 1 1
—=Sep=1-3 ~ 3 =§(CM2)

HYacte 2
6.0Trner:4cmMm.

Pewenrne. Ilpamoyroasunxkn ABCD n A, B{C,D, paeHoBeankwe. [I1omaabr OpAMOYroJAbHUKA
ABCD Supep = 3+ 8 = 24 (em?), snauwr, ¥ muomans npamoyronsuuxa A,B,C,D, pasua 24 cm2,
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Ilo yemoBuI0 mepAMeTp NpAMOYroabHHKa A,B,C,D, paseH
20 cm. 3uaggT, g + b =~ 10, a ero naomaas pasaa Sa,8,0,0, =
a+b=10,
ab = 24,
b2 - 10b + 24 = 0. CnenoBarensuo, b paBHO 4 CM HAH 6 M, IPU
3TOM @ PaBHO COOTBETCTBEeHHO 6 oM wiw 4 cM,

SHAYKT, MEHbIIAA CTOPOHA NPAMOYroabHAKa A,B,C Dy
paBHa 4 cM.

=gb = 24. Orcioga a=10 - b; (10 - b)b = 24;

7.0treT; 18 M2,

Penrenne. IIo yenoeuio B pombGe ABCD ZABC = 150°,
sraunT, ZBAD =~ 30°, B pom6e Bce CTODOHK DABHEI IIPOBE-
meM Beicory BF. Buaunr, Sypop = AB - AD gin30° =66 X

X % = 18 (en).

8.0 TBeT: 30 cnl.

Pemenne. o yenosnio orpedok BK — BricoTa napasne-
gdorpamMma ABCD, sHaumnT, TpeyroasHNK ABK — npamo-
VYroAbHEE, ¥ KoTOporo ZBAD = 45°, m 3HauuT, npaAMO-
yroabHbIM Tpeyrospunx ABK — paBHofeapennnii n BK =
=AK., Cropona AB mnapannenorpamme ABCD sanasercs
I'HOOTeHY30H NPAMOYroARHOrO PABHOGEAPEHHOIO TPEYyrojb-
Hura ABK. :

IMo Teopeme Mudaropa AB% = BKZ + AK2=2-(3./2)% =

= 86 (cm2), AB = 6 (cM). Tak Kax B napainesiorpaMme Impo-
THUBOJEKANIHE CTOPOHE PABHEI, TO AB = CD = § cM. Ilno-
maznb napansenorpamma ABCD pasHa Sypepn = CD - BL =

=6-5 =30 (cM?).

9.0rBeT: g CM.

Pemenne. Tak kak B TpeyroabHHKe ABC nanu' TpH
CTOPOHEL, TO MOMHO HAHTH NAOmMAAE TPeYrofbHHKA MO

dopmyne Tepona: S = .Jp(p- a)(p- b)(p-¢), raze
OONYNEPHMETP TPEYroNBHUKA p = 32 (cM); S =
=32 - (32- 29) - (32~ 80) - (82- 5) =

= .f32-3 - 2 - 27 = 72 (em?). C apyroii croporsl nomans

TPEYronsHNKa ABC mMoxao HaiiTy no dopmyse: S = pr, rge
p — NOAYTIEpUMETP TPeyroJAbBHKA, I' — PagNyc BNUCAHHOR

B HEr0 OXPYMHOCTH, 3HauuT, 32r = 72, orciofa r = g {cmM).

5*

B C

3
A & D
B - : C
b
A a Dy
B
| ;
F p
B C
45° L
A K D
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10.0rtBeT 8,125 cm.

Pemienne. Tak kax B TpeyroiipHHKe ABC AZaHBI TPH CTOPOHHL, TO
MOHO HafiTH naomage rTpeyroibEMka mo dopmyne Tepona. IMoay-

nepuMerp Tpeyroashuka p = 21 (em); 8 = Jp(p- a)(p- b)(p~¢) =

=.21.(21-13) - (21-14) - (21-15) =./21-8 - 7 - 6 =84(cm2).
C apyro#i cTOpOHB IAOWIAAL TPeVrodbHUKa ABC MO¥xHO HalTH o dop-

. @ abe ~abe _13-14 -15 _
Myae: S 18’ orcioaa R 15 1 i 8,125 (cm),
11.0rBeT: 24,

Bagaya MOKeT ORITH DellleHa HeCKOJBKHMH criocofamMu,

Pemneune. 1 cmocof. IlpoBeneM uz sepmann B npamMoyroibHoi
rpaneuun ABCD sricory BH ., Toraa Tpanenua pasofseTcA Ha TPH PABHBIX
NPAMOYTOJBHBIX TPEYTONBHHKE, KATeThl KOTOphix paBHel 4. ILromams

KAMIOT0 TPeYroJbHUKA PABHA S = % -42=8, 3HAYHT, IUVIOLAADb TPAICOHH

paBHA CyMMe OJOIEadelf TPex NpAMOYrodbHWX PaBHOGEAPEHHMX Tpe-
YTONSHUKOR 24.

2 cnocab. Karer npamoyroasHoro paBRofeApeHHOr0 TPeYroJbHHKS
ABD saBnsercA THOOTeHY30# HOPAMOYIOALHONO paBHOGeApeHHOro Tpe-
yroasHuka BCD. [Inoumjazes TpanmeuuH paBHa cyMMe naowmageil AByX
HPAMOYroJIBHEIX paBHODeAPEHHRIX TPEYIrONLEUKOE ABD u BCD, ¢cTODOHE!

KoTopbtx pasnst 4 u 4.2; Spop = %42 =8, S,pp = %(4&)2 =18, 8 =
=SBC.D+ SABD=8+ 16= 24.

12, 0rereT: 7,0 cMm,

Pewenne. Tak kak Tpeyroasuuky ABC u ANM npsamoyroaepHeie, TO
£ZBAC — obwmuii, a ZABC = ZANM mo Teopeme 0 cyMMe TPEYrOAbHHKA.

O6o3naunm LBAC = ¢, Toraa MIOWAKE Tpeyroibuuka ABC 8 pp = %AB X

X AC sing, a naomaib Tpeyrosbkruxa ANM: S ypr = %AN - AN sinao.
B Tpeyronbauke ANM BeneM ofosnauenus AN = y, AM = x. Tak xak

0o YeHOBHIO Sape = 4SS yp TO %AB *AC sing = 4( %AN - AM sina), T. €.

1 NSRS S _
317 153m0{—4(§yxsmc:), 17- 15 = 4yx.

TpeyronsHuku ABC u ANM —- nopofubi 10 AByM yriaam, oTcoja
AB _ BC 17 _ 15 1T '
AN _ NM' T y < Y 5~ Iloxyunan cucreM ypaBHeHERl
J’ 17- 15 = 4yx,
17

1.1_ y=-l-5x.

Orcioza 4x2 = 152, x = 7,5 {em), Cnepoparenrsuo, AM = 7,5 (em).

45°

"L
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Yacre 3

13.0TBeT: 28 cul,

Pemenne. Boiuncanm miomanes Tpeyroanauka ABC no dopmysne

a+g+c o 13+ 124+ 16 = 21 (cm);

Tepona: p=

Sapc ™= Jp(p~ 8)(p~ b)(p- ¢) =

= J21(21- 13)(21~ 14)(21 - 15) = J2Z1-8 - 7 - 6 = 84 (cM?).

Meauana BD penut TpeyroasHHK ABC Ha nBa PABEOBE/MKHX
TpeyronbRBKa ABD u CBD (AD = CD, a BRICOT2, DpOBEeEeHHAR U3
rouknd B — obmasn). Kpome roro, rax kak BM : MD = 2 : 1, 1o
Spnme = 2Sppsc (3TH TpeyronbHHKA MMEKT OGUXYIO BLICOTY, DpOBe-
JeHHYIO U3 ToukH C). ’

Taxnm obpasom, Sgpsc = gsm,c = %Sm = 28 (cm?).

14.0rBeT: 153,6 cm2,

* Pemenne. Yepes pepuruny B Tpamenum ABCD nposesem
npamyio BF, napaaneasnyie cropoe CD, Torga 4erTspexyroabHuK
FBCD — napannenorpaMm, Tak kax BC || AD no onpeaeaeHHio
rpaneuus, BF || CD no nocTpoeHUo.

Cnegosartensuo, BF = CD = 12 (¢cm); FD = BC = 8 (cu). Taknm
ofpazom, B TpeyronsHuke ABF cTopoHHM paBHH 12 cM, 16 cM u
20 cm, Tax Kaxk ZAMHH CTOPOH 3T0T0 TPEYrONbHUKA YAOBJIETBOPAIOT
YCIOBHIO Teopemsl, o6parHoit Teopeme [Iudaropa, TO 3TOT TPEYTOIL-

HUK — WpAMOYrojibHBIR. ClefopaTensHo, Sypr = %AB * BF =

=966 (cmz). Bricora BH Theymnbnnxa ABF saBnsiercs TaKwme

BRICOTOH MapasnnenorpanMa ABCD; BH = éA‘}ﬂ = 9,6 (cx).

Mnomaas Tpaneyy MOXXHO HaliTH JBYMA cnocobaMn.
1. SABC.D = SABF + SBCDF; SBCDF = BC - BH = 57,6 (cuz);
Sipcp = 153,6 e,

2. S4pcp = §(AD + BC)- BH = 153,6 exc.

15.

Pewenue, Ilycrs ABCD — paHHuIll uyeTnipexyroibHHUEK. IIpo-
BeieM nepnedaukyaApskl BM u DK x auarosann AC. Ilo yoiosHiO
Sasc = Siper cneaoBaTenbuc, BM = DK. ¥ram BOM n DOK pasnmi,
KaK BeprURanbHEe. ClieloBATENLHO, OPAMOYIONLHEIE TPEeYTOAbHH-
* k8 BOM u DOK pasnsl (00 KATETY H OCTPOMY YY), oTciofa, BO =
= DO. AHANOrN4HO, U3 PABEHCTEBA S,ppn = Sepp DORYYHM, YTO A0 =
= CO. TakuMm o0pasoM, B YeTHPEXYTOABHAKE 4 BCD auaronans To49-
KOW InepecedyeHHs JeNATCS [OIONAM, CNASAOBATENbHO, He€ThIpeX-
yroabHuk ABCD napamienorpaMm.
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TECT 2
Bapuant 1
Yacre 1
1.OtereT: 3.
Pemenue. CTOpoHa NPaBAALHOTO f-YTOJBHAKA BEPAXKaeTCH depea PATHYC ONMCAHHON OKOJIO HEro
OKPY:KHOCTH opmynoil ¢, = 2Rsin 180 , Tle 18’? — [0JIOBHHA NEHTPAJNEHOr0 yria NpaBUALHOTO 72-
... 180° . 180° 1
yToabEuKA. 1o yeaosuo g, < R, t.e. 2Rsin < R, cnenoBaTeJLHO, 8in ~ < 3 C yeenIHueHNeM
180°
OCTPOTC YFJa €ro CHHYC BOIPACTAET, TO3TOMY “—— < 30°, re. n > 6.
2,0rpem: 4.
 Pemepne. JknKHa rpPAHMORE 3AIITPMXOBAHHON (Uryphl pasHa cyMme C

AMuE nonyoxkpy:xuHocTd BC paauyca r= 3, 1yri okpy:RHocTH AC paauyca
R = 6, rpagycHas Mepa KoTopoit pargo 90°, u paguyca oxpyskHocT AB,
paBHoro 6. Takxum obpasoM, ANHEA IPDAHHIE! 3AIITPHXOBAHHOH (GHIYpPBI

paBHaL=El,(21rr)+i(ZnR)+AB=3n+31:+6—6‘m+6. A B

3.0rBeT: 1.

Pemnenve. CoelMHAM TOMKYK Ay H Ag ¢ IIEATPAMH OKPYXHOCTEA TOUYKA-
mu O u Oy. U3 paBeHCTBa TPEYPOIBHHUKOB OA;0, ¥ OAg0, (OA, u OAq
paBHbI, K&K PaAHYChl OKPYAKHOCTH C LeHTPOM B TouKe O, 4,0, u Ag0O, pap-
HBbI, K&K PAfHYCHl OKPYKHOCTH C ueHrTpoM B Touke O, cropona O0; —
ofias) caeayeT, 4To AUHHA UeHTPoB OO0, nepneHINKYIADHA XOophe A1Ag H
Aexnt ee nonosaaMm. O0O3HATHM TOUKY IlepecedyeHy s JMHUHE LeHTPOB H XOp-
Akl A1 Ag Gyksoit K. ITo yenoBulo LA OKPYMHOCTH C I@HTPOM B Touke O

xopaa A Ag ABAAETCA CTOPOHOH BIHCAHHOrO NPABHJILHOrO HIECTHYTOJb-
HUKS AjAadsAA:Ag U OAHOBPEMEHHO ABAAETCA CTOPOHOH BIMCAHHOIO
KBaApaTa JAJIA OKPYKHOCTH C KEHTPOM B Touke O,, 3HAYHT, CTOPOHA
keazpara paBHa 6 cM. TpeyroisHuk 4,045 — NpAMOYroAbHEI (auaro-
HaJW KBAJAPaTa NEepReHAMKYJIADHBI) M paBHOOeApeHHbIH, sHaunt, O K =
=3 ¢M. B paBROcTOpOHHEM Tpeyrosibanke A;OAg BoicoTa OK (onHOBpE--
MEeHHO MeAnaHa W OHCCEeKTpHCA) OPUHALJNEKHT JUHHH LIeHTPOB H PABHA

OK = OAq - cos60° = 3./3 (cm). Tarkum ofpasom, 00, =0K + 04K = 3(1 +
+ J3) (cm).

4.0TtBeT 3.
Pewmenue. CTropona TpeyrolbHUKA, BIIHCAHHOTO B OKPYHOCTE PAAUYCa

R, paBHa a,_,. = RJ/3; 4 cTOpOHA TPeyroNsHUKA, ONMCAHHOTO OKOJIO 3ToH

OKDYHOCTH DEBHE Qoque = 2R./3. CnenoBaTensHO, OTHOLICHHE CTODOH

Qonne _
ONUCAHHOr0 H BUHCAHHOTQ TPEYTONBHUEKA —— = 2,

BNAC
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5.0rBer: 2.

Pemenne. Oamua AyrH OKPYIKHOCTH BRIMHCIAETCA MO GOPMYyJe B,
= 1;30 o, rae | — AJIKHA AYr#, COOTBETCTBYIOIAA LEHTPAJIbLHOMY

yray, pasaomy o, B — paguyc OKPY:KHOCTH. SHauuT, ZAUHA AYyTH [
OKPYMHOCTH C UeHTpoM Touke (O W paguycoMm 3 (cM), CoOTBeT- Aq

CTEYIOLIAA NEeHTPANLHOMY YTy, PABHOMY O}, paBHA Iy = % 0y . Jnuna

Ayre l; ORPYZHOCTH ¢ MEHTPOM B TouKe O paBHa [y = %02. Ilo

- F o= % _
yenoBHIO ) = [y, orciona, 60% 55 O, SHAYHT, &

LR T E )
i
ool b

Yacte 2
6.0rreT: 120°,

a a Fp 180° 1
——e B Py T e | TO == = =,
26in 180° 21:g180" R, n 2

n n
Orcoopa, yron paeed 60°, cnepoBareneno, n = 3, SHAUUT, JAHHLINH NMPABUNLHEIN MHOTOYTONSHHK SB-
JIAETCH NPABHJILHLIM TPEYTOXLHUKOM M €ro neHTpalbHLIt yroa pasen 120°,

Pemrerne. Ilo yenosnio, }T a= § Tak xax R, =

L1
7.0rpem 3
Peurenne. Vros, Korophlii ofpasyeT XopAa ¢ KacaTeabHOU K
OKPYXHOCTH, OpoXojAlilell yepes ee KOHell, pABeH MONOBHHE AYTH,
CTArPHBaeMON 9roll xopzoit. Ilo ychmoauw rpagycHas Mepa Ayru
OKPYIKHOCTH panna 40°, aaaqm-, HCKOMELA yroa pasen 20° uau oo

dopmyne o= 180° 180° e 2 = 9 » TEe 0. — pagMaHHAHA Mepa yria,

n — rpagycHan, Takum ofpazom, HCKOMEIH yroJa paBeH g

B.OrBer: 120°.

Pemmenue. Mlnomans cexTopa Kpyra BHIYHCAAETCA N0 hopMyse S, = ng, Tie 0. — pagRaHHATL Mepa

nenTpanbHore yriaa. ITo ycaosuio S, = XR? = 121 (cmz) H R = 6 (cM). Orcioza 180 = 12m, 0 = gn.
2 3

AHAYHUT, NeHTPARBHELA yroa pasedH T umn 120°.

9.0TtBeT: 3.
Pewenne. Paguyc rg OKpy>KHOCTH, BOACAHHONK B BPAaBHALHBIA

: g3
IDECTHYTONLHHK, onpeAeanerca no dopmye rg = —-62i_— . Ho ycnoamo

CTOPOHA NPABWJIBHOIO HIECTHYTOJABHMKA PaBHa 2 (CM), BHAMHT, rg =

= /3 (cm). CTropoHa TpeyrosbHUKA, BIUCAHHOTO B OKPY:KHOCTD, Ofl-
pezeaserca no ¢opmyne ag = Ry, rae Ry — pasHyc OnUCaHHOH OK-

pyxHoerH. Ilo yenosulo sagauu Ry = rg = Jf.’; TAK KAK TO OJZHA H TA

#e OKPYHKHOCTL, CnefloBaTelbHo, dg = Raﬁ =.J3-J3 =3(cm).
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10.0OTBeE T 21,

Pemenue. Coe[MHHM IEHTPH OKPYIKHOCTelH, MONYUMM TPEeyroJbHKHK
0,0,03. CTOPOHB! TPEYTONLHUKA ABNAIOTCHA JHHUAMH IEHTPOB H NTPOXOAAT

yepes TOYKH KACAHUSA OKPYIKHOCTe, 3HAYNT, KRKAAA M3 HHX paBHa 8 (cM)
U TpeyronsHUK 0,0,0; — paBHOCTOPOHHHIA. VYTron pPaBHOCTOPOHHEro

TpeyroabHuKa pasen 60°. 3maunT, gauHA KayKAo# M3 TpPex AYr paBHA é

ZAVHBI OXpYHOCTH, Takum o6pasoM, AAMHA MPAHMIBI PABHA CyMMe Tpex
&yr, T.e. TIOJIOBMHE AAUHEI OKPYKHOCTH, PAAHYC KOTOPOil paBHM 4 ¢M; L =

= 3 7R = 27 (cn).

11.0TBe T 16.

Pernenne, 3alITPUXOBAHHYW PHrypy o6pasyOT Kpyr paguyca 2 ¢ eHTPOM E BePIIHHe A KBaAPATa
ABCD v yacTs KBAApATA, €ClIH H3 HEr0 BRIPE3ATh YeTHIPE CeKTOPa paguyca 2 ¢ IeETPAMH B BepIIHHAX
kBagpata ABCD. I'pagycHas Mepa AYTH Ka)XAOre M3 CeKTOpoR paBHa 90°. Ilnowmagb aTHX YeThIpex
CeKTOPOB COCTABJAEST NAOIALL Kpyra paguyca 2, Takum o0pazoM, NJIomagb JaKPALIeHHOH (DUTYPBL
papHa nJIoMAAM KBaapata S = 16,

L4 L 4

¢ B
4 4

K
M K M

4
7 L
7N D K A N D
N

12.0rnem 2.

Pemenne. Tax Kaxk BOCBMHYTOJBHMK — MPABHJIBHBLIN, TO PagHyCchl
ENWCAHHON H ONMCAHHOH OKDPYXHOCTEH MOMHO BRIDAZUTL Yeped CTOPOHY
BOCBMUYTOJBHNKA: R = —i—g; r= --—a--a-. O6oznauum 180° _ o,

2gin 180 2tg180 8
8 8
_ & . _ a _ & _ acosu
Toraa R = Feino 2tga 2sinoz 2sina’
coscl

IInomanes Kpyra, BHIHCAHHOTO B BOCLMHUYTOJbHHK, paBHA S, ,. = nrz, a
NJOmAaAb KPyra, ONHCAHHOr0 OKOJIO BOCBMHUYTOJIbHHKS, paBHA Sy, = nk2,
[1omaas KoMbIA, CNEfOBATENLHO, PaBHA Souue — Sgue — TRS — mrf =

(1 - 006200 = inaz. o venosHo naomaak

( a? _aacosza)= na?
4sin?a 4sing 4sina

1 .
Kosibua paBHa n. OTcioga - nai=rx,a=2.

4
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Hacte 3
13.0rBeT: 6(3./3 — W) cnl,

Pemenwne. TpeyroasHuk ADC — npaMOYronLHEI#, TAK KAK BOM-
caHHH{ yroa ADC onupaercs Ha AUaMETP ORpyrHOCTH (puc. a). Tak
KaK Tpeyroasank ABC — paBHOCTOPOHHMIL, To ZDCA = 60°, sHaunur,
£ZDAC = 30°. AHanorm4Ho, A0Ka3biBaercd, uro LFCA = 30°, Orcioga,
rpagycHele Meprul Raxaoii us ayr AF u DC pasgwl 60°. Taxum ofpasom,

rpafycHas Mepa ayru DF taroke paena 60° mam g Buaunt, LFOA =

=60° u £ZDOC = 60°, u TpeyronmbHuKH AFO u ODC — pasHo-
CTOPOHHAE, CTOPOHBI KOTOPSIX pABHH § {¢M).

Ilnomans wacrti TpeyroamHuka ABC, nemxameli BHe DOAyRpyra
AFDC, MOMHO NPEeACTARHTE B BHAE PASHOCTH NJOCINAAN TPEYTOALHAKA
ABC u nnomjasi uwacTH TpeyroabHHKa ABC, nexameil BHyTpH
nonykpyra AFDC. Tak K&Kk oJBa CTOPOHA PABHOCTOPOHHErO Tpe-
yroasauga ABC aepaserca AHAMETPOM KpPYra paguyca R, TO CTOpPOHH

rTpeyrojbHuKe pasHbl 2R. TakuMm obpasoM, S pr = %4stin 60° =

= 72@ = 36./3 (cm).

6) B

A : c

IInomanek 4acTe TpeyronbHuKa ABC, nexxameii BEYTpH Nonykpyra AFDC MOMHO NPELCTABHTL B
BUJE CYMMEI XBYX PABHOCTOPOHHHX TpPeyrojbHUKOB AFQO nm ODC u cexropa AFD (puc. 6). Sppg =

=Sopc = %stin 60° = 18-“/2E (en?), Mnomaap CEeKTOpa Kpyra BhIYHCAAeTcA no opMye S, =

o p2
3 B

rae R — pajuyc Kpyra, 0 — YrJIOBaf BeIKYMHA AYIH CEerMEHTA, BhIDAYKEHHAA B pafjuaHax. S, =

= 67 (cM2). Taxum 06pasom, Syrpe = 2 * 18% + 6n = 6(3./3 + 7) (cm?). CnepoBarensno, Spgp =

=S4pc ~ Sarpc = 3643 ~ 6(3./3 +m) = 6(3/3 — 1) (cm?).

3~
Pemenne. Orpesox AD — obmiasa xopia KPyroe ¢ HeHTpaMu A u C.
O6mas 4acTh KPYrOB COCTOMT M3 ABYX PABHRIX KPYrOBBIX CeTMEHTOB,

l4.0’r1’se1‘:(1t ll)cuz.

n
YIJIOBAA BeJWYHUHA AYT'H KOTOPHIX paBHa 90° man 3> TAK Kak ux

UEHTPhI HAXOAATCS B BEPIIHHAX ¢AMHUYHOTO KBSADATA H UX PAANYChH
pasHHl 1. IInowsank ¢erMeHTa BEIMHCIAACTCH HO (POPMYIIE:

Seer = 3 B¥e - sinc),

rae R — paapyc Kpyra, 0 — yIrJIoBas BeJMYKHHA AYI'M CerMeNTa, BbIpa-
KOHHAA B PATHAHKAX.

.
3HauuT, 0 = 5> sin} =

3 1. Takum oGpasoM, naowaae obielt yacTn

Kpyros 8 =28 ... = R*o - sina) = ( g - 1) (eM?).
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15. 0 T B e T: 647 cm.
Pewtenne. JiuaroHanu napannenorpamMmma ABCD mnepecexa-

1orea B Touke O, Touka F — cepepuna croponst AD, Tax kax yrox V C
AOB — BnucaHHEI B ONEpRETCH Ha AMaMeTp, T0 LAQB = 90°, ‘

T.e. napannesorpaMm ABCD — pom6. Yroax AFB — rakxe BNU- A’A
caHHBIH H OTIMPAETCHA HA AAAMETP, HOITOMY yroa AFB paser 90°, A~—F D

CneporatensHo, orpesor BF apnserca MegnaHoif ¥ BoicoTOif Tpe-
yroasuuka ABD. 3uaunr, TpeyronbHuk ABD — pasroGeapeBHEIN
u AB = BD. Tarum obpasoM, Tpeyroabuur ABD — paeHo-
cropoEHuil, T.e. ZDAB = 60° u LABC = 120°. CnenoBaTe/NbHO,
anarosais BD — Menrpiman, orcioaa guamerp AB = 16, Ilnowaas

Kpyra Sy = nR? = 64n.

Bapuanr 2
_ YacTe 1
1.0rBem 2.
Pemenue, Ilo yenoruw % e, # r, 8 CTOpPOHA IPABMABHOTO MEOTOYIOMLHUKA &, = 2rtg% , BHAYHT,

tglfni # 1. Tak RaK npy BO3PACTAHKH OCTPOIC YIJ/a €ro TAHTEeHC BOIPACTAET, TO E,?“" # 45°,

CJeZOBATEJBHO, It & 4.

2.0rBeT: 1.

Pemerye. [JauHa rpaHMns 3aITpHXoBaHHOH (UTYpH paBHA
CyMMe AJIHH MOAYOXKPY:kHOCTelH paanycos Ry =4, u Ry n Ry Taxux,
uyro Ry + Ry = 4, Takum oOpasoM, ANHHA TpPAHHIK 3IAMITPHXO-
BaHHON $UIYPH! PABHA

L =nR, + nRy + WRy = (R, + Ry + Rg) = n(4 + 4) = 8. Al e
3.0rBeT: 2, c
Pemenne. Coeannum rouxn C n D ¢ LeATPaMM OXPYXHOCTEIR B

rouraMu O 1 O,. U3 papencrsa Tpeyronsaukos OC0O, u 0DO, (OC k F

1 OD paBHBI, KAK Pafuychbl OKPYAHOCTH C UeHTPOM B Touke O, CO,y o

u DO, paBHBI, KAK PAAMYCHEl OKPY)KHOCTH ¢ LEHTPOM B TouKe O, A >

cropoHa 00, — obuian) cieayer, 4ro AUHNA UeHTpoB OO, nepneH-
auryaapaa xopae CD u neauT ee nononam. O603HAYUM TOUKY NepecevyeHUA NHMHUHM LeHTpoR OO0, n

xopapt CD 6yksoit K. Ilo ycnoBHio A OXPYKHOCTA ¢ HEeHTPOM B Touke O xopaa CD asiderca
CTOPOHOM BIHUCAHHOTO KBAAPATA M OAHOBPEMEHHOQ ABMSETCA CTOPOHON BOHCAHHOTO PABHOCTOPOHHETO
Tpeyronbuuxa CFD ana OKPYXHOCTH ¢ LEHTPOM B Touke Oy, 3Hauur, CD = 3 (cM). TpeyronsHuk

COD — npaAMOyronsHbI# (ZHAroHANH KBAAPATA NEPIECHAMKYJAAPHBI) M paBHOOSADEHHBIN, 3HAYWT,

OK=CK = g (cM). B paBHOCTOpOHHEM TpeyroabHuUKe CFD Bricota FK (ogHOBpEMEHHO MELMAHA W

fuCCeKTPHCA) MPHHALNCKHT I¥HHY UeHTPoR K paBRa FK = CF ' cos60° = 37"/3 (cm). LlenTp onucaHHO#M
OKRPYKHOCTH PABHOCTODOHHETO TPEYIOJIBHHKA HABJIAETCA TOYKOH MepeceyeHMA MeAuaH, CIELOBA-

reasno, O,K = % : % = @ (cm). Taxum obpasom, 00, ~ OK + O,K = 2(3 + 4/3) (cm).



Cucrema TeMaTU4ecKoro TeCTUpPOBaHUS N FregMeTR 123

4.0rBeT: 4.

Pemenue. CTOpoHA INECTHYFOABHMKSA, BIHCAHHOTC B OKPY/KHOCTh
paanyca R, paBHA g, = R, & CTOPOHA IeCTHYTONBHHUKA, ONUCAHHOIO OKOJO

CnenoBaTensHO, OTHOIDEHNE CTOPOH

e _ 3

al!lllll: 2

9TOH OKPY/KHOCTM DABHE &, ™ 2R

J3

BIIHCAHHOTO H OIIMCAHHOPO HECTUYIMONLHUKOB

5. 0rseT 1,

Pemtenne, Jinuna AYrH OKPYKHOCTE BBHIYHCAAETCA MO Gopmyae [ =

= 13?0 o, rae { — ANMAR AYTH, COOTBETCTBYIOINAS NEHTPAJLHOMY Yy,

paBHOMY O, B — paguyc OKpYRHOCTH, 3HAYHT, JAVHA IYTH [ OKPYXHOCTH C
HeHTPOM Touke O W paguycoM R, COOTBeTCTBYIOMAA LEHTPAALHOMY YIIY,

paBHOMY 120°, pasua [ = n% R. C npyroit cTOpoHEL ANHHA OKPYMHHOCTH C

LeHTpoM B Touke O) pasua I; = 2aR,. ITo yeaosumio I = [, oTcioga, gnR -

2
R, 5“ 1
27R,, aHauwnr, Ti' T
Hactb 2
6.0rBeT: 90°.
L= -3

Pemrenwe. Mcnoaraya dopmyny a, = 2331111—8;0— , monyanm 2 = 2.2 - sin 180 sin-l-so— = -*@ .
Orciona, yron ——-— 180° 80 pageH 45°, c1eA0BATeNBHO, it = 4, 3HAYUT, AAHHKI NPABHILHBIE MHOTOYTOILHUK

ABAAETCR KBAAPATOM M ero HeHTpanLHuil yroax papen 90°,

11%
18 °

Penrenue. O6oznawnm BuucanHsii yrog MKN Oykeoif x. Tax kax mo N
onpeAeneHUuIc LeHTPaALHEIE yron MON B asa pasa Gosblze BIMCAHHOTLO, K -
onMparIIerocd Ha Ty jKe Ayry, T. €, paseH 2x. Ilo ycaoBHiO cymMma yriaoB

7.0rBeT 110° pan ——

MKN u MON pasna %‘ , MepeBefeM pAEHAHKYIO MEpPY yIia B TPajycHYIO
no popmyne n = IS:G o= 18: 1;“ 330" , T/e 0. — PafNaHHAd Mepa yria,

M
n— rpa,uycuaa. Snaunt, LMKN + ZMON = x + 2x = 3x = 330°, orcioga
- 1100 i 11n
x=110° nan —— 180° 110 = TR

8.0rserT: 12 cM.

Pemenne., Ilnomaas ceXTOpa KPyra BHYHCAAETCH O GopMysie S, = ng, rie O — paguaHHasg Mepa

meHTpanbeoro yraa, Ilo ychosnio S, = ng = 247 (em%) u o = 60°, Tak xax 60° = 3 » TO ﬂR2 =

= 247 (cm?), R? = 144 (cM?), R = 12 (cm).
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9.0TrpeT: 6CM.

Pemenne. Pagnyc Rg OXPY)HOCTH, ONHCEHHON OKOJIO IPABHILHOIO
IeCTHYTOMBHMKA, onpeaensieTca no hopmyne Rg = ag. Ilo yenosuwo cro-
pona HPABHALHOTQ IIECTUYTONLHHKA Gg PABHAR 3 (CM), 3HAYHT, Rg = 3 (cM).
Cropona XBaapaTa @4, ONMUCAHHOTO OKOJIO OXPYIKHOCTH, ONIPEAEIAeTCA 0
dopmyne a, = 2ry, rAe ry — pPafHyC BOMCAHHOH oOrpyxuocTh. o
yenoBuio 3agaun Ry = ry, = 3 (cM), TaK KaK 9T0 OZHA M TA K€ OKPY)KHOCTE.
ChnenosarensHo, @4 = 2ry = 2+ 3 = 6 (cm),

10.0rBeT: 12nCM,

Pemenue, ¥Yrox mpaBMALRHOrO lecTHyronsHuka pasen 120°. Paguy-

Chl ORPYAHOCTeI, MIPOBEeASHHEIX K3 BePIIMH MEeCTHYTONBHUKS PABHEL 3 cM,

8 CTOPOHN IMeCTHYTONLHHKA DABHEI 6 CM M ABIAIOTCA NHHAAMH LUEHTDOB,

FHAYHT, OKPYRHOCTH KacaioTcs, TOUKH KacaHna ABAAIOTCH CePefMHAME

CTOPOH WECTHYroALHUKA, CAEAOBATEILHO, NOCTPOCHHAA TAKUM 00paszom

$urypa COCTOMT M3 LISCTU PABHBIX AVI, I'PAAYCHAA MEDA KOTODBIX COCTAB-
1

aser 120°. 3HauyMT, ANIMHA KaXOol U3 LIeCTH NYT paBHA 3 AMHMHEL OK-

pyxuoct. TakuM o6pazoMm, ANHMHA rPAHHIE PABHA CYyMMe LIECTH AYT,
T.e. CYMMe AAHH ABYX OKPYHOCTEH, PAAHYCH KOTOPHIX pasHbl 3 cM; L =
= 4nR = 1271 (cM).

11.0TBeT:4(J§ —g).

Pemenne. ITaomaap 3aiuTpiuxosanHoil GUryps passa pasHOCTH IO~
IXaK PABHOCTOPOHHErC TPEYTOAHIEKA S, co cropoHoii 4 u yaBoeHHoi ao-

IaaK KPYyroRoro cekTopa S, pamuyca asa. Ilnoimaas TpeyronbHHUKa paBHa: 4
S = %agsin a=4./3. Hyra xaxporo cekropa pasHa 60°, Taxk KaK cooTBeT-
p 2
CTBYeT YIJIY PABHOCTODOHHUH TPEYTONBHUKA, IOITOMY €ro [IOINAAL PABHS 2
_mRE o _2n - -2.2,_ _n
Sy = 360 ?.Tannuoﬁpasou,s 4.3 -2 3= 4(J§ 3 ]

12.0TrBe T 2.

Peinenne. Tax KakK n-yroiibHAK — NPABUALHEIN, TO DaAKYChl BIUCAH-
HOH W ONMHMCAHHONU OKPYXKHOCTEeH MOMHO BBIDA3UTE 4epe3 CTOPOHY n+
a 180°

M TR ee— . = a -
yr‘OJILHcha. ‘Rn 180° * rn """_'—1800 . Oﬁoaﬂa‘{nm _n L, rovga
2sin T oo
n n
=. 2 ..__8 __8a _ gcosi A
~ Seina’ | 2tga 231',,0-_ 9sing’ Ilromans kpyra, BIHCAHHOTO B 1t
CoSQ

YrONLHMK, paBHa S,... = nr2, & NAOHIAZD KPYT4, OMMCAHHOTO OKOJO 7~

yroasHEMKA, paBHA S, = R2, Tlncmass KOJIbUA, CAEAOCBATENLHO, PABHA

2 2e0s2¢t nal 2
Sorve = S =n:R2—1tr2=rt( a._ -2 )— 1 - cos’o) =
suwe ~ Sonue ‘ Teinfa | dwnfa J - dsinfo )

1

=3 na?. Tlo yeaosuio Naomaas Koasua passa 1. Orcioza %mz

=f,a=2.
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YacT 3
13.0reeT 6(343 + 7).

Pemenine. Tpeyronsuauk ADC — OpaAMOYroaAwHBIA, TAK KAK BON- a) B
caHgu# yroa ADC onmpaeTcs Ha AAAMETD OXPYXHOCTH (pHc. a). Tak
KaK TpeyroJsHuK ABC - paBHOCTOpOHER, To ZDCA = 60°, snauurT,
2ZDAC = 30°. AHa/IOTHYHO AOKRIBIBRETCH, UTo LFCA = 30°, Orcioaa,
rpazycHbie Meprl kaxao#t us ayr AF n DC pasnut 60° . Taxum oGpasoM, - F D

rpagycHas mepa ayra DF raxxe papra 60° unu g . 3HauHT, LZFOA =

=60° u £DOC = 60°, m TpeyronsHEKE AFO u ODC — paBHOCTO* [s)
pOHHMeE, CTOPOHK! KOTOPKIX DPABHA 6 (cM). A d

Ilnowaxs yacTH TpeyroNeEnKa ABC, nexaimeit BEYTpH NONyRpyra
AFDC MOXHO NMpeACTARHT:, B BHAE CYMME! JBYX PABHOCTODOHHHX
tpeyroapaakos AFQ 1 ODC u cexropa AFD (puc. 6). Ssp0 = Sope =

= %stinGO" - 13? (cu’). IInomanek CERTOPA KPYra BRITUCAAETCS 1O

opmyne Sep, = ng, rie R — paauyc xpyra, 0. — yriosas BeJHYHHA

AYrH CerMEHTa, BulpayKeHHAH B pagnaHax; S, = 67 (cm?). Tarum 06-

pazoM, Syppo=2" 18@ +6n=6(3./3+n).

14.0TBReT: 25(— *I)CM .

Pewenne. Orpesoxk AB — obmaa xopaa KpyroB ¢ neHtTpamMu O #
0y, O6mana 9acTk KPYroB COCTOHT M3 JBYX PRBHBX KPYTOBLIX CerMeH-
TOB, YIJIOBYIO BEHUIHHY AYTH KOTOPHIX 0003HAYHM O, T.€. 0= ZAO B =
= ZAO,B. Ilnomafnr cerMeHTa BEMHCHfeTCA No dopmyne: S, =

= %Rz(a - 8ing), rae R — pafnye Kpyra, 0. — yriAoRad BeIHYMHMHA AYTH

CEerMeHTa, BhIpAa’KeHHAA B PAAUAHAX. _
Tar xar 0;0; — JHHHA UeHTPOB, TO NpsaMble 0,0; 1 AB nepueHANKYJIAPHLEL H NEPECEKAIOTCA B
rouke C, KOTOpas ABAAETCA cepeAnHORt Xopabl AB. LlerTpanpubiil yroa AQ;C onnpaerced HA NONOBUHY

ZXYTH, paBHO#N ¢, 3naunt, ZAQ;C = g. Ilo onpeaeneHuIo CHHYCA YIIE OPAMOYIOABAONG TPEYIOJAEHAKA

5J§
sing = AC _ 2 J§ OTCIIA £z = =, 0= = sint = 1, Takum obpaaomM, nIoIaAEL ofmeil vacTu
2 0,A g 2 2 4 ? 2’ 2 ’
b

Kpyroe S = 28, =-R¥o - sina) = 25(; - 1) (em?).

. B
15.0TrBeT: L

Pemenue, B papuobounoif rpanenuu ABCD npopeseM us emepmuaw B suicory BE, rorga rpe-
yronsHrK BAE -— npAMoyroixsgemii, y Kotoporo yroa BAD pasen 30°. CrnenoBatennso, no cBOMCTRY

NPAMOYTONSHOTO TPEYTOABHHUKA, ORMH YIoJI KoToporo pasel 30°, BE = -12-A.B C apyroit croponbl, Tax

Kax 8 Tpanenumio ABCD BmucaHa OKPYXHOCTE, To BE = 2R, a AB = 4R. ITo ceolicTay onucawHoro
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yeTHIpeXyronbHuKa AB + CD = AD + BC. Tak kax Tpanenusa ABCD — pasnoGourad, Tro AB = CD,
CJlIeOBATENLHO, NepuMeTp Tpanenuu: P = 44AB = 16R, inuHa okpy:KHOCTH BRUMCAAeTeA o hopmyte

_ C_2nR _n
C = 2nR. CnenopatessHo, 168 " &
B C
0
.
A 5 D
TECTS3
Bapunant 1
HYacte 1

1.0rBeT: 1.
Penreuune. IenTp ckpyuocTH, TOUKA O, JemuT Ha ee nuamMerpe AB u aenut ero mononam, T.e.
x;+x

1 > L. y= ¥

+
¥1* ¥2 Pouxa O asnsercs

AQ = BO. KoopaunaTth Touxu ) HaxoQuM 10 GopMyaaMm: X = 5

1+7=
2

cepeAnHOR oTpe3ka AB, KOHIE KOTOPOTro HMET KoopauHaThel A(1; 5) u B(7; —3). 3uauur, x =

= y= %—g = 1. Taxum ofipasom, O (4; 1).

2.0reeT 1.

Pemenue. YTobbl YCTAHOBATL PRBEHCTEO JBYX BEKTOPOR Heo(xo- B
AHUMO [MPOBEPHTH: 1) ABNAIOTCA TH OHH KONMHHeapHEIMH, 2) coHANDAB- 1 +
JIeHbl OHH MJIA NPCTHBOION0KHO HAIIDABNEHR, 3) PABHLI JH HX MOAY-
Ju. Bexropsl, Aexkalive Ha cropoHax AB w DC, pasHH N0 MOZYIID,
AHAJOTHYHO BEKTOPEH, JeKalie Ha ¢cTopoHax BC u AD, paBHH 110 MO-
Ay, TAK KAK IPOTHBOIIOJQXKHbBIE CTOPOHBI IapaJliie/loTpAMMAa pPaB-

A D

usl. B mape AB u DC BexTopn CoHampaeseHsl, B nape BC nm DA BeKTOpLI IPOTHEOIIONCXKHO
Hanpaejensl, B napax AB u BC, DC u DA pexTopH He KOLAMHeADHBI. TAKHM 06Pa3OM, YCIOBHIO
PABeHCTBA BEKTOPOB COOTBETCTBYET TONLKO napa AB u DC.

3.0rBeT: 2.

Pemenue. O603HAYMM KOODAMHATH BeKTopA & GYKBAMM X| K X3, KOODAMHATH BEKTOpA & ~— 4 U

@5, KOOPAMHATLI BeKTOpa & — by 1 by, Tak Kax ¢ = 23 — % b, To x;, =2a, - ;—bl =-2-2=—4;x, =

- 20y~ %bz =4 — 1 = 3, Tarkum obpazom ¢ (—4; 3).

4.0rseT: 3.

Pemenre. Ilo onpepeneHHio AMMYHA BEeKTODA pPABHZ JJAMHE C
orpesxa AD. Orpesor AD asnaerca cropouoil pomba ABCD, Ha
cBOlicTBA AHAroHaNeHd pomba clexyer, UTO TPeyroabEMK AOD — /‘\
npsMoyToabHe# u AO = 5 cm, DO = 12 cm. Ilo Teopeme Iindaropa R D

AD = JA0Z+ OD? = f52+ 122 =13 (cm). CrrepoBarensyo, | DA | = W
=13 cm.
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8. 0TrseT: 3.
Pemrenne. Io npaRMay MHOPOYFOJIBHHKA CHOMEHHA BEKTOROB

AD = AM + MN + ﬁ.TammmqnuMuN——cepemmm
auaronaneit AC u BD, ro AM =%ﬁ u DN =%5.Bemopﬁ no

MOZYNIO pésen BexTopy DN, HO NPOTMBONOACIKHO HANpPABJEH. | A D

Buauut, ND =—%5.0rclo,qa,m = AD —(m +1TD)=E -AM -ND =¢ -%& +%5.

Yacrs 2
6.0TrneT: 13.
Pemenne. OcaoBanne meauannl CD TpeyroapHura ABC genur cropony AB nononam, T.e. AD =
+
= DB. KoopAAEaTH cepeANERl OTPeska HAXOAWUM No GopMmynaM: x = ¥ Hy= i’l’;ﬂ . KoHI1br
T+ 5 3+1

orpeaka AB uMeor koopausarst A(7; 3) m B(5; 1). 3uauut, x = =6, y= -5 = 2. Taxkum
ofipaaoM, D(6; 2). PaccrosHue MeXAY TOUKAMM BEIYHCASETCH 1O opMyae d = (xy ~ x2)2 +{(y — y2)2.

Roopnuﬂa-rbi KOHIOB orpeska CD: C(1; 14) u D (6; 2), sHaunt, CD = J(1- 6)2+ (14 - 2)2 = 13,

7.0TrBeT: -38.
Pemenue, [To ycnosuw [CD| = 3|a]| u BexToprl & 1 CD NpOTHBONONOKHO HANIPARIEHEL, CEAOBA-

Teawno, CD =-3a.

8.0rBer: 0.
Perwsenye. B CHJY MepPeMeCTHTE/IPHOTO 3aK0HA MB +AM +BA =AM + MB + BA=AB + BA.

Bexropsi AB u BA pDaBHBI 10 MOZY.IO, HO HPOTHEOIIONOXHO HANIPABJIEHEL, 3HauntT AB + BA = 0.
9.0reeT 3.

Pewrenne. Ilyeth & = x @ . Mockoapry [&| =1, [b] = 2 u pexTops @ M b comanpamneHHEl, TO X =
=2, 1. e b =2a. o ycnopuo 23 + 0,55 - & = 0, smaunr, & = 23 + 0,55 = 3. Cnenosarensto,
lél=3.

10. Ot BeT: (4; 10).

Pemenne. Ilo ycaoruo eexTopnt AC U AB jeXHT HA OAHOHK A C B
———— g s
NpAMOA 1 HaYadoM 060NX BEKTOPOB ABAAETCH OXHA M TA JKe TOIKA :

A u Touka C NpUHAANEHKUT OTpe3Ky AB, 3HauuT, BeKTOPH AC M AB KONMHHEAPHBI ¥ COHATIPABACHE.

Mpu atom |[AC|: [CB| = 2 : 1, smauur, |AC

:|AB| = 2:3, AC = g.ﬁ . O603HAYEM KOODAMHATEI
sexropa AC : (x; X3), Torna Xy = AB -6 =4, x5 = AB - 15 = 10. Taxum o6pasom, AC (4; 10).

11.0rBer 90°.

Pewenue, [Tepemuoncum 85 - 3~b = (a+ E)f’ -b) . 5232
2 2 4

b umelor ofiiee HAuEMO B BepHINHe PABHOGEAPEHHOrO TPEYIOJLHAKA, 8 MX KOHIM HAXOAATCH B

2 _ B
= 4| ;ﬁ . ITo ycnosnio Bextopa @ 1
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BePIIMHAX NPH OCHOBAHUM ITONO TPEYTONbBHUKA, 3HAYHT, MOAYJM 3THX BEKTODOB DAaBHbI, TAaK KaK
OTpPe3KH a H b SBAKIOTCA CTOPOHAMM paBHOGEJDEHHOTO TPEyroJbHUKA. CIEA0BATENHHO, CKANAPHOE

TIPpOU3BEAcHAES BEKTOPOB ﬂ_"E‘L . ﬂ_;b_ = 0. Ilo cnefCTBHIO M3 TEOPEMBL & CKAASPHOM NPOH3BEZEHRA
BeKTOPOB, €CAK CKAJAPHOE NMPOH3BEACHHE BEKTOPOB PABHO HYJD, TC BEKTODRI NEPIEeHAUKYJIAPHDI.

CnenoBaTenbHoO, Yron MEXKAY BEKTOpAMU __Q_ié_a.. H .‘_'_;_f?__ paseH 90°.

12.0rpeT:0°,
Pelenne. OGOSHAYAM YroJ MesAY BeKTOPaMH . 10 ONMpelesieEMIO CKAAAPHOrO IPOM3BCACHUS
BexTopoB @ * b =1a| - |b| - cosc. ITo yesommio |@] -« |b] - cosa=|a| - |b|, amaunT cose = 1. Buauur, yron

MeXAY BEKTOpaMH d u 5 paBeH BYJIIO. -

Yacre 3

13.0rBeT: CK -gﬁ,

Pemenue. Betutem na ofenx uacreidl BeKTOp OC, torza OK - OC =

0OA +

¢ - 0C =

-2l o
-1 &

= 52.—

OC,1.e. CK = %5:1 . OTciofa caeAyeT, YTo 3TH BEXTODH KOJIMHEADHE!, T.e. Touka K

=-1] b2
=32

JNeKNUT Ha orpeske CA H IesIHT ero B oTHomeHun 2 : 5; CK =

KA

4L ) ]

14.

- =

Pemenue. OT oH0# TOYKHE HYKHO OTJIOMKHTD BEKTOPSHL X H ¥ M MPOBECTH BEKTOP U3 KOHIA BEKTOPA
— - - - — —> —
¥ B HAYaJIO BEKTOP& X, MOJAy4YHUM BeKTop X — Y. [losyunM TPeyroabHAK ¢O CTOpOHAMH [X|, E;'I uljx -y

- - — —
B CHJLy TEOPEMBI 0 HEDABEHCTBE TPeyroabHuKa [x — y| < x|+ |yl.
Hpﬂ 2TOM, €CJIH BEKTODH HEe KOAJMHHEADPHDBI, TO BBIIOJNHAETCA CTPOroe HEPABCHCTRO

— — — - e -
[x - ¥] < |%| + |y|, ecan BexTOpLI KOATMEeapHE, TO | — Y| = || + L-ﬂ

15.
Pemenne. OT BPOH3BOABHOH TOYKHM TUIOCKOCTH OTIAOKUM BeKTOR OA ., OT Touku A((Q) oTioxum

BeKTOD, paBHbfi OB. 3aTeM OTJIOXKUM BEKTODPHl COOTBETCTBEHHO PABHLIE OC u OD. Tax kax
AMAaroHANH KBAApaTa NEPECEKANITCA NMOJ NPAMBIM YIJIOM, TO Y IOAYYEHHOIO YETHIPEXYIOABHHKA BCE
VYraBl MpAMbie, SHAYMT, NOAYUYEHHEIH YEeTHRIPEXYTOMLHUK — MPAMOYTONRHHMK, 4 TAK KaK AUaroHaIu
KBaJpaTa PaBHEI ¥ TOYKOH MepeceyeHUA AEAATCH [IONOJAAM, TO H CTOPOHEI IPAMOYIOJIbHUKA PABHBI,
CrnegosaTeNbHO, NOJYYeHHBIA NpAMOYTOJABHHK — KBaApaT. [lo mpaBUNy MHOrPOYroJBHHKS CIQMEHHA

sextopos OA + OB + OC + OD = 0.

B C

V [01B clo)

A
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Bapuanr 2

Yacrte 1
1.0TrserT: 4.
Pemenue. OcHoBanue MeauaHel CD TPeyroJsHAKA ABC penut cropory AC monoaam, T.e, AD =

i+ X +
—1-—2——2 uyﬂg-!—z-g—z.ToqRaD

AABAACTCA CepeAHHOR OTpesKa AB, KOHIM KOTOpOro uMelor KoopauuaTal A(7; 3) u B(5; 1). 3maunr,

= DB. KoopauHaTHI cepefHnl OTPe3KA HAXOAMM IT0 GOPMYIAM: X =

X = 7; 5. 6, y= 3L21 = 2. Taxum obpasom, D(6; 2).
2.0TBerT 2.
Pemegne, YTo0H yCTRHOBHTE PAREGHCTBO ABYX BEeKTOPOB HeolXo- C

AUMO MPOEEPNTH: MePBOe, ABJAAITCA AH OHH KOAJHUHEADHBIMM, BTO-
poe, COHAMPABJIEHK OHU WA NPOTHBONOJOMHO HANPABACHHI, TPEThE,
PABHE! JIK UX MOAYIH.
Bce BEKTOPH BO BCEX NAPAX DO MOAYJIO PABHEI, NTOCKOJbKY ABJA- B

I0TCA CTOpoHAMH pomGa. B nape AB u DC BeKTODH IPOTHBOTIONOMKHO
HanpaejeHsl, B mape BC u DA BEKTODH! COHANPABJIEHHI, B napai AB | A
n CB, CD u DA pexrtophl He RoanuHeapHel. TaxiuM o6pazoM, yoio-
BUIO DABEHCTEA BEKTOPOB COOTBETCTBYET TOIBKO 0AHa mapa CB u DA .

3.0rereT 1. )
Pemenue. OG03HaAYHM KOOPDRUHATH BeKTOpa ¢ OYKBAMU X; K X9, KOODAHHATH BEKTODA G “— Gy H

g, KOOPAWHATH BerTOpa b — by u by, Tak Kar e=5 —'—;-E,Tox,=bl—%a1=1+1=2;x2=b2—

- 38z = 1. Taxum obpasom & (2; 1).

4.0rBeT: 2.

Pewerne. ITo ompeAe/ieHHIO f/IHHA BEKTOPA PARES JINHe OTPe3Ka g_ C
AC. Orpesor AC B npamoyronsuauke ABCD aBnsercs AMaroHaNbIO.
Tak xak dwersipexyronbHMK ABCD — npamMoyroibHHK, TO Tpe-
yroasHuk ABD — npamoyroasuuiii. Ilo Teopeme ITudaropa AC =

= JAB%+ BC? = /82 + 152 =17 (cM). CnenoBarenbHo, |JAC|=17cm. A% D
5. 0reeT 3. '

Pemenmne. Ilo onpexenennio pasHocTH BeKTOpoB BB, = Ba -

- B;A. Taxk kax orpesox BB, — meamaHa TpeyroasHuka ABC, To
1A =

B, A %EZ %c‘i. Crenosarensuo, BB, = b — —21~ﬁ.
YacTe 2
6.0TrBeT: 10.

Pemenne. 1 cnocod. B Tpeyroasanke ABC cpegaasa nuuns MN napasneasHa cropore CB n pasHa
ee NOJOBHHE., Paccrosine MeXAY TOYKAMHM BHUYHCnRAeTea no dopMmyne d? = {(xy - x2)2 + (¥ - yz)z.
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KoopauHatsl KoHuce orpeska CB pmansi: B(-8; 6), C(4; -=10), suauur, CB =

= J(- 8- 4)24+ (6~ (- 10))% = 20, MN =10.
2 cnocof. B tpeyronbuuxe ABC cpeansaa nuwanA, obosrauum ee MN, napaiiencrHa ¢topore CB,

3HAYMT, OHA NPOXOAUT uyepe3 cepeAHHH cTopoH AB u AC — Touku M u N, COOTBETCTBEHHO.
+x +

Koopauuatnl Touek M u N waxozum no dopmynam: x = ad 3 Iy = y1_23'_g. Jna rouxku M:

x=ﬂ.;_(__8_) =—5,5’y= L:_ﬁ.;"-_ﬁ =0;M3TquHN:x=£:_3_;.T__4. =0’5,y=.(;‘_§)§1:1_0 = —8,

Buauur, M(~5,5; 0) u N{0,5; —-8). Haiizgem puuey MN = J(- 5,5- 0,5)2+ (0- (- 8))2 = 10.

m.

bt e

7.0TBe T —

M| u sewtopsr MN u M NPOTHBONOJOMKHO HAIPABNEHR,

BO| =

Peumenne. Ilo yeaoruio [MN| =

m.

bl -

cliepoBarenibHe, MN = -

8.0rpem AB. ,

Pewnenne. B cuny mepemecTuTensHoro aakona: AK - BC + KC = AK + KC - BC = AC -
- BC = AB.

9.0rseT: 14,

Pewenue. ITyers ¢ = x&. Iockonbky |@| = 2, |¢| =4 1 BexTOpPL! @ M b COHATpPABIEHHH, TO X = 2,
T.e. & =2a.Ilo ycnosuo 38 ~ b + 2¢ = 0, auauur, b =34 + 2¢ = 73 . CaegoBarensso, |b| = 14.

1. OrpeT: (9;12).

Peurenue. BexTopHAC u AB aexuT Ha OZHON UpAMOH H

A—r—a B
HagaaoM 000WX BEKTOPOB ABJNACTCA OJHA M TA e ToYxa A ¥ TouKa

C npuHafIeKHT OTpesky AB, 3HAUNT, BEKTOPHI AC u AB KONJNHUHeapHM M coHanopabaeHnt. Ilo

yenosmo |[AC|:|CB|=2: 1, aaauwnr, |AC

»
-

AB|=2:3,AB = g AC . OB03HAYMM KOODIUHATH BEKTODA

AB — (x;; x,), TOTAQ Xy ~ g “6=9,x,= g -8 = 12, Taxum obpazom AC (9; 12).

11.0rpeT: 90°,

- = - = = L BME - B —2 T 2 _p2
Pemenue. ITepemuoxnm a;b - 8 ;b - (@ +b)‘:a b) - 02; 5% = [al 4“—’1 . Tlo ycosuio BextTopa @ n

5 HMeT oﬁmee HAYaJ0 B BEPIUHHE pomﬁa, 8 HX KOHIK HaXOJATCHA B COCeJHHX BepIIAHRAX 3TOTO
pomba, TO MOAYAH 3THUX BeKTODOR PaBHEI, TAK K&K OTPEe3KH a4 W b ABIAIOTCA CTOpOHAMH pomGa.
3HavyuT, CKANAPHCE NpPON3BeAeHHE BEKTOPOB ?.-'1_*5'_5.. . .‘_!_5.5_ = (), IIo crefCTBHIO U3 TeopeMhl ©
CKAJIAPHOM TIPOU3BEZCHHMHU BEKTOPOB CAEAYeT, UTO ecJH CKAJAPHOe MPOU3BefeHHe BEKTOPOB DABHO
HY.I10, TO BEKTOPR Inepuemuaynapnu. CJ'IBADB&TEJILHO, Yrod Mexny BeKToOpaMp E._;;.E. H E_;_E paeeH

90°,
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12.0TrBeT: 8.

Pewerye. IIo yca0EMIO BEKTODH @ M b COHANpARJEHEHI, T. €. YTOM MEXKAY HUMH paser 0°. Io
OTIpeAe e IO CKANIAPHOTO IPOU3BENeHNAA BeKTOPOR & * b = |&| - |B] - cosa, cos0® = 1, Buaunr, @ - b =
=|a|-|B]=8-1=38.

Yacre 3

13.0rtBeT: £ KC.

Wi b

Pemenne. Brigrem uz ofenx yacreif BexTop OA , Torna OK - DA = %C_)E + %(-)_C - 0A -gﬁ“c -
- % OA,T.e. AK = %R . OTCI0Aa coeyeT, 4TO BeKTOPE AK u AC KOJUIMHEAPHH, T. . TouKka K je-

JKAT HA 0Tpeake AC M AeNHuT ero B orHOWEHNN 2 : 3. CHegoBaTensHoO, AK = g KC.

14, Pemensne. HyskKHO OT KOELA BEKTOpa X OTNOMETE BEKTOD 3 M HOPOBECTH BEKTOP M3 HAYAJA
BEKTODA X B KOHEI, BEKTOPA ¥ , TIONYUHNM BeKTOp % + ¥ . [TOAyUnM TPEyroMsHuK cO CTOPOHAME El, E,r'l R
[¥ + 7| B cuny Teopems o RepaBencTBe TpeyroabEAKA X + ¥| < x| + [y].

IIpu aTOM, eciy BEKTODH He KOJIWHEADHEI, TO BHIOAHAETCA CTPOTOE HEPABEHCTBO x - }}l < |-:E| +

+ |§r’|, €CJIN BEKTOPEL KOMMUHEADHEI, TO |3E - 3] - r:EI + |§|

15. Pemenne. OT IPOM3BONBHOM TOYKH [EAOCKOCTH OTIOMUM j:] C
BexTop OA. Or Touxm A(0) oTnoxuMm Bexrop, pasurit OB.

SaTeM OTAOKKM BEeKTOPE COOTBETCTBEHHO pasHbie OC u OD .,

Bektopn OA m OC nemar Ha auaroranm AC, a BEeKTODHI A D

OB v OD nexar Ha Auarosanu BD, clefosaTensHO, OHH HO-

MapHO KoJauHeapuol. OTCIOZA CAeZyeT, 4YTO Y HOMYYEHHOrQ C[0]
YOTHIPeXYTOJAbHHKA CTOPOHK HOUAPHO NAPANAedAbHbI. 3HAYMMT,

TONAYIEHHLIH YeTRIPpeXyroNbENK — mapajeaorpaMM. Tax xak

AUATOHAJH NPAMOYTOJABHHKA DABHEI M TOYKON IEpecedeHns fe- [01B D{o]
NATCA TIOMONAM, TO CTOPOHEI MOAYYEHHOTO MAPANIETIOrPAMMA

paBHBI. ChezoBaTelbHO, NOJY4EHHMH DapamiesorpaMM — A[0])

pomb. ITo npaimny MHOTOYIOMBHHUKA CJIOMKEHKA BeKTopoE OA +
+OB +0C + 0D =0.

TECT 4
BapunanTt 1
Yacm 1
1.0rsem: 2.
Pemwenue. Ha pHcyHKe — 3TO YeTnpeXyroAbHHK 2). Pac- , B
CMOTPHM 9TOT YETHIDEXYTOJBHHK H O0O3HAUMAM €ro BepLINHBI
ABCD, Ecan nposecty Auaronans AC, To noaydaeM ABa paPHBIX A C

TpeyroasHuka ABC u ADC no Tpem croposaM AB=AD n BC u DC
(o gaHHBiM uepressn) U AC (obinasn). 3Hauur, LZCAB = LCAD, D
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cneaosarensHo, AC Buccexrpuca Z/BAD u anasercsa ero ocbioc CHMMETDHMH, aHaJOrHYHO CA ~— Buc-
cexrpuca ZBCD n apnsercd ero o0ckblo CHMMMeTDHN, 3HAYUT, AMAaroHalb AC ABIAETCA 0CBK CHMMETPUU
qersipexyroasHura ABCD.

2.0tBeT: 4.

Peinenne 91oii saafgaun onupaerca Ha pucyHok. Touxka A puryps A, 4
F, orobpaxkaerca B TOuKy Ay ¢urypu Fy, a8 Trouka B durypm Fq a

oTobpanaerca B Touky B, durypst F, Tax, uto AA, = BB, . Taxum A4,
obpasoM, Kaskiaa Toura Gurypul Fy orobpaxmaercs B TOYKY QUTIypE A 4

F,, nepeapsuraacy no NapaiiefbHBIM IPAMBIM HA OfHO H TO Xe » B,
paccroanue, CrefosaTeNbHO, [IBM)KEHHe, NaRHOe Ha PHCYHKe, e
ABRAETCA NAPAANENSHEIM IEPEHOCOM HA BEKTOp & .

3.'01'30'1': 2.

Pemienne. Ilo CROHCTBY ABMOKEHMSH OTPEIOK INepeXOoAHT B B
OTPE3OK, SHAYMT, OAHA BEPIIMHA TPEYIOJLHUKA AOMMHa nepeiiTH B
Apyryto ero sepunsy. Ho y TpeyroabHHKa Tpu BepIIHHH, CXEAO-
BATENBHO, OAHA M3 HUX JOMKHA ITepeliTH caMa B celR, T. . NeXKATE
HA OCH CHMMeTDHH. PacCMOTDHM CHMMETPHUIO TPEVIOALHUKa ABC A
OTHOCHTEABHO NpamMo#t BD, npoxoasuielt uepes pepuruuy B. Tax D
Kag BD -— oCb CHMMETPHM TpeyrosbHHxa ABC, To BepmMHa A
nepexogut B BepmirRy C, BD L AC u AD = DC. 3gaunTt, B Tpe-
yronbHHKe ABC meguasa BD asnserca #u sbicoroii. Cieposa-
TeJbHO, AB = BC. AHANOrHYHO, TIPH PACCMOTDEHHN CHMMeTPHKR
OTHOCHTEABHO NPAMOI, NPOXOZAIIEH Hepes BePINHHY A, JOKA3H-
BaeTcA, 4YTO CTOPOHEI AC u AB paBHB!. 3HAYHT, B TPEYTFOAbHUKE
ABC Bce TpH cTopoHb paBHbi AB = BC = AC, 3HauUnT, TPLYTOAbHUK
ABC — pasrocropoBHnil. PaccMoTpeHHe CHMMETPUH OTHOCHTENE-
HO npAMoil, npoxoaame# yepes sepiunny C, MO3BOAAET NPOBEPHTD
JOKA3RHHOE YTBepP:KAeHME, T.e, NOATBepANTH, YTO CTOopoHE AC =
= BC,

4. 0TrpeT: 3.

Pemmenne. IIpu npeofpasoBanuy CUMMETPHM OTHOCHTEILHO
rTouky C Bepuruaa A nepewrna B Touky D, npuyem touxu A, Cu D
JIeKAT Ha oAHON npamoil AD, a sepinitua B ~ B TouKy F M TOUKH
B, C n F nesxxat na opgHoit npamoit BF. B tpeyronsnuke ABC npo-
BeZeHa Bricora AM ns sepminHbl A K cTopoHe BC, a B TpeyroabHUKe
FDC nporeneHa BeicoTa DN u3 sepmunasl D k croposie FC. Taknm
obpazoM, Kk npaMoil BF npoBefedbl ZRa OeplieHAuEyAapa AM n
DN, cnepopaTenbHo, ApAMBIE, coAepikaliye BhICOTH AM u DN,
MApAJNeSLABL.

5.0TBeT: 3,

Pemenne. B napannenorpamme ABCD guaronanun AC n BD nepecekawrca 8 touke (3. Ipn
nosopoTe oKOM0e Tourn O Ha yron 30° syu OB nepexoaut B iyd OC, a ayy OC — B ayu OD, nyu 0D —
B ay4 OA n nyu OA — B ayu OB. 3Hauur, gnaronanu AC u BD napannenorpaMMa nephesHgaky Aspubl,
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AC LBD. Brauur, napanaenorpaMm ABCD — pom6. IIpa noropore C
pepmHa C zosHEa nepeitTa B pepuinny D rax, uro OC = OD, T0
ecTh AMAroBany pomda paBHH. CaegoBaTenbHO, poMG — KBAADAT.
900
B tla D
A

' Yacte 2
6.0rBeT: 6.

Pemeane. Ksaapar ABCD nepexoguT caM b cefa OpH cuMMeTpRA! 1) OTHOCHTENBHO NPAMEIX AC n
BD, 2) orrocuTensno npaMeix 0,0, u 0304 , 3) TourK Q nepecedenna xuaronanest, 4) npu noropore
Ha 90° n, rxe 1 — nemoe YHCN0, OTHOCHTENBEHO HerTpa . [IpH 3TOM caeayeT 3AMETHTR, UTO CHMMOTDHS
OTHOCHUTENLHO HEHTPA KBAZPATA COBMAgaeT ¢ nOBOpoTOM Ha 180°,

B B
0103
A c AC A
0402
D D

7.0rBeT: 60° +
Pemenue. Boamomusl aea cnyuasa: 1) o< 680° u 2) a>60°.

) A
A
B0° 60"
B &S cC B ‘_ Ay
C
[+ A "
Cl Cl

IIpu noBopoTe yraa ABC Ha 60 xamawii Ayq, BHXOAAWMNAH B3 TOYKH B NOBOPAYHARAETCHA HA YFON B
80°, T.e. my4 BA nepeiifier B xyw BA| n LABA, = 60°, a ayw BC — 8 ayw BCy n LCBC, = 60°.

B nepBomM cayuae, Tax xak 0t < 60°, o ayu BC npoxoauT Mexay croporamu yraa ABA,, sHaumur,
ZCBA| = ZABA| - ZABC = 60° - a.u ZCBA, < 60°. Orcioga caeayer, uto ayu BA; npoxoaur Meacay
cTopoHamu yrna £CBC;, pasnoro 60°, Taxum obpasom, ZABC; = LABC + ZCBA, + ZAB,C, = a +
+60° —a+o=060°+o

"Bo BTopoM cayuae, Tak kak o >60°, ro nyw BA; npoxoauT MexRAy croponamu yraa ABC, sxavar,
£A)BC = ZABC - ZABA, = o - 60° n ZA,BC < c. Orcioga caezyer, ¥To ayy BC npoxoauT Mexay cTo-
ponamu yraa A,BC,, pasnaoro o, Taxam obpazom, LZABC, = (ARA, + ZAyBC + LCBC, = 60° + 60° +
+a-60°=00°+qa
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8.0rBe™ 12./2 em.

Peinenye. [Ips ciMMeTpHUH OTHOCATENBHO OPAMOH OTPE3KH mepe-
XOOAT B paBHEIe MM OoTpeskn. Tak Kax MpH CHMMETPUH NPAMOYTONAb-
Horo pasHobeapeHHOro TpeyronpERKa ABC OTHOCHTENIBHO NPAMOIL,
comep:kameif ero runorenysy AB, sepmmua C nepeusyia — B TOUKRY
C,, rarer AC nepewen B papHulit emy orpesox AC,, a xarer BC — s

orpesok BC;. Takum ofpasoM, y ueThipexyroasanka ABCC, sce cro-
poHbI paBH! B yroi ACB pasen 90°, 1o uerslpexyronsauk ABCC, —
- KBagpar, B xoropoM CC, aABnAercd AKAroHanbld. ¥ KBAADATA XH-
aroHany papHu, 3HauuT AB = CC,. Ilo Teopeme ITndaropa raiizem
AB Kak TUOOTeHY3Y NPAMOYIOJNLHOrG TpeyroiabHuka ABC; AB =

=12./2 (cm), caegoparensro, CCp = 1242 (cm).

9.0rBeT: 90°,

Pemrenne. Coenuninm rouxkn M, M, u M, ¢ Bepmuuso#t yrna —

roukoii 0. IIpy cHMMeTPHH OTHOCHTEABHO IPSAMOH YIIL! MEpEXOAAT B
PaBHBIC MM YT, aHauuT, LAOM,; = ZAOM n ZBOM; = LBOM. Ilo

nocrpoenyio rouek M, nu M, nyun OA 1 OB npoxofaT Mexay CTopo-
Hamu yraa M,0M,, rakum obpasom, LM,OM, = LZAOM, + LAOB +
+ ZBOM; = 45° + (LAOM + LBOM) = 90°.

10.,0TBeT: 12 M,

Pewenne. Ilyere touxa O — cepeamEA cTOpoHN BC. Iipn
nmopopore Ka yroa 180° orono tourku O nyuy OB nepexofdT B ay4
OB,, a ayu OC nepexoaur B nyu OC,, rotopslii ronoxnaer ayw OB,
A0 npaAMoit, opH dToM Touka O npuHaAneuT orpesky CC,. Takum
obpasoM, CC, = OC + OC,(B) = BC = 12 (M) KaK cTopoHa paBHO-
CTOPOHHErQ TPEYTOJEHHUKA.

11.0TBer: 18,

C
B
A
Cy
Ms
y M
B

o\
M;

[C1]B

A

/B

18

C[B
4/ [B:1]

Ay

Pentenue. Touxka D - cepeguna cropodbl AC, Tax xax orpezox DB — MmeanaHa TpeyrolbHHKA
ARC. Tlpux napanneJbHOM HEePeHOCe TOYKH CMELIAIOTCHA [0 NAPA/UIENbHLEIM NPAMBIM Ha PARHEIE pac-
CTOAHWA, NMPH 3TOM HPAMAA NEPeXOAWT B DAPAJIENBHYIO NPAMYID HJIH caMa B cefa, a, NOCKOJBKY
MapaNneNbHBIH NePeHoc — ABHIKeHNe, TO PABHBIE OTPE3KH MePexXoaaT B pasenie. [lpn napasnensHom
nepeHoce TPpeyroabHUK ABC nepemen B Tpeyronssnk DB’ C° , npudeM BepxHEA A Mepeuwia B To9Ky D,
3HAYAT, BeplIMHA B nepemna 8 Touky B u BB’ = AD, AB = DB’ , xpome Toro, BB’ | AD, AB | DB’
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CremoBaTensHo, uempexymnsuuK'ABB' D napanneaorpamm, Toura B B’
D — cepeauna croponsl AC, 3naunrt, AD = %AC = 4 (cMm).

Puspp=AB+ BB + DB + AD = 24D + 24B = 2(4 + 5) =
= 18 {cm).

12.0TrBe T 24.

a) 6)

Pemenne. IIpx oceBoll Ans npaBMALHOrO MHOTOYrOALHHKA, UMewmtero 2n + 1 BepinmHy,
CYINEeCTBYET TOABKO 0JHA OCh CHMMETPHE, NIPOXO/AIAS Yepes BePUINHY H CepefHHY IPOTHBOICKaUeH
CTOPOHEL. A JUIA IpPABHIALHOTO MHOT'OYIOJIBHMKA, HMEIOUIero 2n BepliiH, OCAME CHMMETPHH ABJIAIOTCA
NDAMEIE, NPOXOAAIGHE Yepe3 cepefHHEl NPOTABOJEMAINMX CTOPOH, MJM NpPAMEE, COZEDIKAHINe
OUATOHANH MHOTOYTOARHMKA. 0 YCAOBHIO 3aJaUH JaHHKI MHOMOYTOALEAK NMeeT GoNbile ogHOl ook
" CHMMETDHUH, CHeAOBATEABHO, €ro OCH CHMMETDHH IpPOXOAAT uepe3 cepeARHE! MIPOTHBOJERAINNX
CTOPOH MK ABNAIOTCA AUATOHANAMHE MHOTOYIOABHUKA.

MycTe AauaMil yron o, pasHbii 15, o6pasyor coceanne ocu cummerpun B0 u 4,0 (pue. a). Torna
ZA0Ay = 30°, a 35aYAT, MHOMOYroNbHAK HMeeT 12 cropoy.

I[ycrs zaRHLIA yron o oGpasyoT ocu cmume'rppm B,0 u B0 (puc. 6). Tor,ua ,ﬁBlOAz =T75°%a
3HauuT, ZA;04; = 15° ¥ MHOTOYrOABHUK UMeeT 24 CTOPOHEI.

Ecan 6ynem pacemaTpHsare ZB,0A3 = 15°, roraa ZA,04; = 10° H MHOTOYTrOJLHHK HMeeT 30
cropoH. Taknm ofpagom, YeM ZeJbIIe OTCTOAT APYT OT APYra OCH CHMMeTpH¥, obpasylompe XaHHBIH
yroa o, reM Gonbmiee YHCAC CTOPOH HMEeT MHOTOYIOJNBHUK.

CrnenosaTelbHO, HAMMeHBIISe YHCJIO CTOPOH paBHo 12,

Yaets 3
13.0TtBeEeT: 20CM.

Pemenne. Ilo ycnoeuio peepmuHa B TpeyroasHuka ABC cuMmMmerpuvHa Touke K, 3HAUHT OTPE3KHU
BM u MK pasnust, a npamuie BK 1 AM nepnesauxynapasl. Cnepoparensuo, Tpeyroasuurkn ABM u
AKM — npamoyronbHhie U paBHB 00 ABYM kareraMm (BM = MK, xarer AM — obwuit). O6osnaunm
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TOUKY NepecegeHHd npamoit BK co croponoii AC rak K. ITo yenosuio LBAM = LK ,AM, Tax Kak
AM — Guccexrpuca £BAC. Mz paBeHcTBA TpeyronbHNKOB ABM n AKM cnenyer /BAM = /K,AM.

Honyuyuau, 910 OT ogHOrO ny4ya AM B ofHY HMONYIINOCKOCTS OTA0MXKEHE IBA PABHEIX YA, YTO NPOTHBO-
PEYHT aKCHOMe OTKJAALIBAHUA YrJIoB. 3Ha4uT, ToukH K u K, cosmagalor, oTci0ha, B TPeyroJbHHKE

ABK-6uccexkrpuca yria BAK ssnsercsa BRICOTONH M MeXHMAHOMN, CeAOBATENBHO, Tpeyroabunk BAK —
pasHobenpenuBlil, AB = AK. Orcioga CK = AC-AB=5-3=2(cm).

B B

A <CA%C

r‘
K\

Ky

14. 0 T B e T: He CYILIECTBYET.

Pemmeure. ¥V napasaenorpamMma ABCD nipu oceroil CHMMETPUH, OCh CHMMETDPUH MOXKET [IPOXOAHUTE
yepe3 cepeanHy cToponst BC. 910 npamas KM. Ilpu cumMeTpum oTHocuTensno npsamoii KM,
npoxoasmiell yvepes cepefHHY cTopoHb BC napannenorpaMma ABCD, epuinna B niepexofuT B Beplln-
Hy C, a BepmuHa A fonxkua nepeidTy B BepumHy D, Ilpu srom KM 1 BC u BK = KC. B napan-
neJorpaMMe NMPOTHBOJNECIKAMIME CTOPOHB! PABHBI W MADAJNEALHEI, 3HauuT, n AM = MD. Cnegosa-
TeNbHO, B napannenorpamme ABCD npn cumMeTpHH oTHOCHTeAbHO npamoit KM croponn AD n BC
nepexoasT camMu B cebsa. B yersipexyronsunke MKCD croporsl KC u MD paBHEL ¥ napanjesbHEL, a
yron MKC — npamoii, 3Ha4UT, YeTbIpexXyroibHUK MKCD — npaMoyrojdbHHK, OTCIOLA NAPAJIENO-
rpamMm ABCD Tak ke OpaMOyTONbHUK.

Onnaxo, ecJin faHHLIH DapadiesiorpaMM — OPAMOYTONLHUK, TO CH HMEeT BTOPYIO 0Ch CHMMETPHH,
NpoXOoaANIYI0 ueped cepefUHLI cTOPOH AB wm CD. HO [0 yCROBMK OCh CHMMETDHH TOJALBKO OfHA.
IIprEaK K POTHEOPEYMHIO.

PaccMOTpHM CHMMeTpHIO napajnenorpamma ABCD ornocuTensHo ocnm BD, KoTopas ABaseTca
JAATOHANLIO NapaasenorpaMma. IIpH aToM ABe BepIIHHBLI, 8 MMeHHo, B u D nepexogar camH B ceba,
TAK K&K JEXKAT HA OCH CHMMETPHH, a BeplHHa € AoJskHA nepefT™H B BePIIMHY A, 3HAUMT, B
napaianenorpaMue ABCD guaronanii neprieHAUKYAAPHLL, ¢Ie0BATENLHO, MapajnesorpaMm ABCD —
pomMB. .
OpHako, ecan LaHHEIA mapaasenorpaMm — poMm0, TO OH HMeeT BTOPYIO 0OCh CHMMETDMH,
TPOXOAAIIYIO Yepes BepinHbl A u C, T.e. AnaroHanb AC, HO [0 YCAORHIO OCh CHMMETPHUH TOJbLKO OLHA.
IIpuuiny XK NpoTHBOPEYHIO.

CJ/lefoBaTEABHO, TAKOI NapaijenorpaMM He CYIIECTBYET.

K
B - c B
A 0 Pl
A
M b D
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15.0rBeT: Touka K.

Pemenre. IlpeanmososxuM, YTo 3a4a4a pellleHa U OCTAHOBKA HAXO- a) B
AMTCH B HeKoTopoit Touxe X (puc. a), 3HaAYKRT HAAO MUHUMMIHPOBATE A
cyMMy AX + XB. INoecrpoum Touky R, caMMerpuunyie Touxe B
OTHOCHTENLHO Npamoit a (puc. 6). Io onpegenenuo oceBoii cHMMeTpHH
BX = B’ X. Ilosromy AX + XB = AX + XB’. Cymma AX + XB’ Gyaer a X
HauMeHbIledl, Korga TouKa X JeXHT Ha NpAMOM ¢ M ABJAETCH ToUxOH
mepecedeHUA OTpeaka AB’ ¢ npamoii a. CoegnuuM Toukm 4 ¥ B .

Orpeaox AB’ nepeceraer upamyio a B rouke K (puc. 6). Touxa K u gaer B
pelueHHKe 3aJa%H. ‘
6) B
A
a K X
B'
BapuanTt 2
Yacte 1
1.0rser: 3.
Pemenne, Ha pucyHxke — ato Tpamenua 3). Paccmorpum oty B C

Tpanenuy H 0H02HAUMM ee BepuIuHK ABCD. Ilposenem npamyw NM,

TNPOXOARHIVI) UYepe3 cepeAHHY CTOpOoHE BC M NepneHANKYIAAPHYIO eil.

Torza npamasg NM nepneRANKYISPHa ¥ CTOpoHe AD, Taxk Kak 0 JaH-

HBIM depressa BC m AD — ocHOBAHMA Tpamenwu, sHauurt, BC || AD,

PaccMoTPHM CHMMETPHIO OTHOCHTENLHO 31011 npaAMoil. A NI D
Tark kak BM = MC, 10 eepiunua B nepexoaur B BepliHHy C, mo

ASHHHMM uepre:xka AB = CD, 3EaURT, 0TPe30K AB NepexoAuT B OTPE3OK,

CIeAOBATENIBHO, TOYKA A NepexouT B pepmuEy D). BR&YAT, TPaNenus

ABRCD npu cuMMerpuls OTHOCHTENBHO npaMoit NM nepexoaunT cama B

cefa u npaMaa NM ee ock cuMMeTpun,

2.0rBeT: 1.

Petmenue atoit 3agaun onupaerca Ha pucyHoK. Touka A; Guryps
F, oro0paskaeTcs B TOUKY Ay buryper Fj Tak, urc A0 = OA,, a TouKka
B, dwrypul F, orobpaxaercs B Touky By dburypsl Fy Tak, uro B;0 =
= 0B,. TakuM obpasom, kaxjaaa Touka ¢urypel F, orobpaxiaerca B
HEKOTOPYIO TOUKY &urypn Fy, npuieM Touka O ABadeTca cepeAnHOM

paccToAHHA MeMAY ITHMH ToukamH. CregoBaTeNbHO, ABUIKEHHe,
JAHHOE HA PUCYHKe, SBAASTCS IOBOPOTOM.
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3.0rBeT 3.

Pemeune. Ilo cBOMCTBY ABNKEHUA OTPE30K MIEPEXOIKUT B OTPE3OK,
3HAYHUT, OJHA BePUOIMHA TPEYTOABHHKA JOJAKHa mepeliTH B APYFYIO €ro
sepuiuny. Ho y TpeyrofibHHKA TPH BEPIHMHLL, CASA0BATENLHO, OTHA H3
HHX NOMAHA nepeiiti cama B cefs, T. e. JeXXATH HA OCH CHMMeTDHH.
PaccMOTPHM CUMMETPHIO TDPEYPORBHMKA ABC OTHOCHTEJNBHO IPAMON
BD, npoxozameit yepea pepitnay B. Taxk kak BD — och CHMMeETPHH
rpeyroabHuKka ABC, TO BepmIHHa A DepexouT B BepluuHy C, Dpu
atroMm, BD 1L AC n AD = DC. 3uauuTt, B Tpeyroabuuke ABC mezuasa BD
ABNifercA ¥ BeicoToil. CuegoBarenbHo, TpeyroasEMK ABC —
papHObeApEHHBIH.

4.0rBeT: 4.

Pewmenue. IIpr npeobpasosadin cCUMMETPRE OTHOCUMTENLHO TOUKH
C pepuinHa A nepeinrna B Touky D, nopuvem Touru A, C u D nexar Ha
ofxHoit npamoil AD, 4 sepiuuia B — B Touxy F u rouxu B, C u F nexar
Ha ool npamolt BF. Tak kak Touka C npHHARMERHT 4 npaMoii AD u
npamoit BF, auauyut, npsamuie AD n BF nepeceraiorcs B Touke C.
Cunenosarensto, yrawl ACB u FCD — peprukansemie. B Tpe-
yrossHuke ABC orpesok CM asnserca 6uccekrpucoil yrna ACB, a B
rpeyronbEake FDC orpesox CN aBagercsa GuccexTpHcoit yraa FCD.
HasecTHO, uTO GMCCEKTPHCH] BEPTHKAJABHBIX YILIOB JeXAT HA OFHOM
npAMoit, 3HAUUT, NPAMEIe, cogepkaliHe OuccexTpuckl CM u CN,
COBITAZAICT,

5 0TBReT.2.

Pemenne. Ylpn nosopore oxono toukn O Ha yron 120° ayu OB
nepexonuT B ay4u OC, a ayy OC — 8 ayu OA » nyuy OA — B ayq OB.
HeHTp BOMCAHHON OKPYKHOCTH JIEKHT HA NepecedeHHH GHCCEKTPHC
TpeyroasHuKa. O603HauNM yram TpeyroasHuxa ABC: /BAC = 2q,
ZABC = 2, ZACB = 2y. Toraa B TpeyroasHuke BOC B cHIy TeOpeMBbI
o cyMMe yriios Tpeyroaphika 120° + B +y = 180°, orcriona § + vy =~
= 60°. U3 TtpeyroasHuka AQC noayyum a + y = 60°, a U3 Tpeyroan-

fa+ p=60°,
Huxa AOB nonyunm o + f = 60°. 3uaunr: J B+ vy =60°, a=60°—p,
la+y =60°,

60° -f+y=60°,P=y.

Aunanornuno neayyaeMm & = 3 1 o~ y. TakuM ¢6pasoM B TpeyroJs-
HuKe ABC Bce yTJIBI DaBHBI, C/EAOBATENbHO, TPEYIONBHUE — PABHO-
CTOPOHHUIL,

Yacts 2
8.0rseT: 4.

H# F

Pemenne. Pomb ABCD nepexogur caM B cebda Npu oceBoit CHMMETPHM OTHOCHATENBHO npaMpix AC
u BD, npd LeHTpaAbHON CAMMETPHH OTHOCHTENBHO TOYKH O, NMpH noeopoTte Ha 180° n, rae n — nenoe
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YHACKO, OTHOCHTENbHO HeHTDA 0. l'IpH ITOM cJenyeT 3AMeTHTH, YTO CHMMETPHA DTHOCHTEABHO LIEHTPA

pomMGa coBmagaeT ¢ NOBOPOTOM Ha 180°.

B B

7.0rBeT 60° -

Penrenuve. BoasmosxHE! apa cnygan: 1) o< 60° u
2) 0.>60°.

IIpn nosopore yraa ABC me 60° xaxgeiil 1y4, BHX0-
Ammuit 13 Toukn B nosopay@BaeTca Ha yroa B 60°, 1. e,
ay4 BA nepefiger B nyn BA; u ZABA, = 60°, a ayq BC —
B ayu BC, u JCBC, = 60°,

B nepsom cnyuae, Tak kax o < 60°, To xya BC mpo-
XONAT MeXMNY cTopoHamy yria ABA,, sHaumr, LCBA, =
= LABA, - ZABC =60° - o. '

" Bo BTOpOM caydae, Tak Kak o > 60°, ro nyu BA,
NPOXOXUT MEIKAY CTOpORaMn yriaa ABC, suauur, ZA,;BC =
= ZABC — ZABA, = a- 60°.

8.0rBem 7.2 en.

Pemenne. IIpn cHMMeTPUH OTHOCHTENLHO RpsMOil oT-
pPE3KH NEPEXOJNT B PABHKIE HM OTPE3KH, A YIJIN B PABHbIE
aM yrael. IIpn cHMMeTpPH# NIPAMOYTroAbHOro pasrHoben-
PeHHOTO TpeyroabHNKa AC OTHOCHTERBHO IPAMOH, cozep-
sxamei ero karer AC, sepuranaa B nepeursa — B Touky B,

3Ha4MT, KareT BC nepemwen b paBHbil emy orpesok CB,, a
yron BAC B papubifl emy yron B,AC, rater AC nepemen
cam B ceba. Takum o6pasom, y Tpeyroavauka BAB, yron
BAB, — npsawmoit, cropount AB u AB, paBHM, 3HAYHAT
TPEYroAbHHK BAB, — mpaMoyroasHbil ¥ pasHobegpen-
meiit. Ilo Teopeme Iludaropa Rafiziem BB, xak rUnoTeHyay

NPAMOYIOJIBHOTO TPEeYronbHuKa BAB,; BB, = J2AB? =
=72 (cM).

60°

Cy
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9.0rser: 180°.

Pewzenne. CoegunumM Touku M, M| n M, c sepmunoit yraa

Toukoit O. Ilpn cHMMETDHH OTHOCHTENBLHO IPAMOS YI/IN TEPEXOAAT B
paBHbie UM VTN, 3HAYHT, LAOM 3 = ZAOM u /BOM | = Z/BOM. Tlo

nocTpoeHHIO Touek M, u M, ayun OA u OB npoxoaar MesRAay cTopo-
gamy yraa MoOM,, Taxum ofpasom, ~M,OM, = ZAOM, + ZAOB +
+ LBOM | = 90° + (LAOM + LBOM) = 90° + 90° = 180°,

10.0TeeT 24 oM.

) Pemmenne. Ilpt noBopore 0KONO BEPIIWHE A BeplI¥Ha A mepe- Cy B
XoxMT caMa B cels, a sepmuna B — B TOuKky B, , Bepurnga C — B

Toury C;, NpH 9TOM PACCTOAHKA MEKAY TOUKAMN COXPRHAITCH. 3HA-

yur, AB = AB;, AC =~ AC,. Hpa nosopore Ha yroa 180° poxpyr A
pepiunHb A Ay4 AC DepexoawT B ay4 ACy, KOTODLIH AOMOJIHAET AYY 180

AC po npsamoil, npH sToM Touka A npunagnexnr orpeaxry CC,.

Taxum o6pason, CC, = AC + AC, = 2 AC = 24 (cm). B C

B paBHOCTOPOHHEM TpeyronbRuKe ABC nmposesiena mexnana BD.
Ilpy napannenrHoM nepeHoce TOUKA A nepemna 8 Touky D, a
TpeyronsiuKk ABC B rtpeyroanmuk DB’ C'. Hafiaute nepnmerp
YeTHPeXyronbHEKA ABB’ D, ec1u cTOPOHA TPeyrolkHuKa pasHa 6 cM.

11.0TrpeT: 18 cum.

Pemenue. Toura D — cepegusa cTopoHH AC, TAaK KaK OTPe3OK B B'
DB — meppana rtpeyroabnurs ABC., Ilpu napannennunom mnepeHoce
TOYKH CMEIIAlOTCH MO NAPANNeNLHHIM NPAMLIM HA PABHEIE PACCTOS-
HHMA, OIPH 3TOM DPAMAS HEPEXOAHT B NAPALNEALHYIO NIPAMYIO HIIK CAMA
B ceba, A, TMOCKOMBKY HAPALNEALHAIE IepeHOC — ZIBMMKeHMe, TO
. paBHbIE OTPE3KM NePexXoAAT B paBHLle. IIpH napasneNbHOM nepeHoce
TpeyroJieHUK ABC nepemen B rpeyroabiux DB’ ¢’ , npuuenm sepIiuHa
A nepeimna B Touky D, Bepmuna B gepemaa B TOUKY B' u Opu aToM
BB’ = AD, AB = DB’, xpome Toro, BB’ | AD, AB || DB’ . Creno- A Ly .

BATEJLHO, YeTHPeXYroasEuK ABB’ D — napamnenorpams. Tpeyrons- D ¢ C’
HuK ABC — paBsocTopoHMit, Touka D — cepefiHa cTOPOHEI AC, SHA-

aur, AD = AC = 8 (cu); Papy p =~ AB + BB + DB + AD = 24D +
+2AB = 2(3 + 6) = 18 (cn).

12.0r8e 1 10.

Pewenne. Ipu ocepoll CAMMETPHH AN NPABMJABHOTO MHOTOYTORBHHMKA, HMeiomero 2n + 1
BEDIIMHY, CYLGECTBYET TOJBKO OAHA OCh CHUMMETDHH, NOXOAAILNAA 4YEpes BEpIUHHY M CcepeinHy
npoTHBoAeKalied cTOPOHH. A AJAA NPABHJBHOI'0 MHOI'CYTOJNBHEKA, HMEIOUIETD 21 BepRIMH, OCAMHU
CHMMETPHH ABAAIOTCH NPAMBE, HPOXOAAIIHe dYepes CepeauHbl HPOTHBONCIKAIMX CTOpPOH, HAH
NpAMEIE, CONEPKANITHEG AHATOHANN MHOTOYTOXLHUKA. 1o VCAOBHIO 3aAaYM KAHHBIW MHOMOYCOABHHK
BMeeT GoJblile OAHON OCH CHMMETPHHE, CIeJOBATEALHO, 70 OCH CHUMMETPHH IIPOXOCAAT Yepes CepeRHHb
IPCTUBOASKAINHX CTOPOH, HAH ABJAIOTCH AXATCHAIAME MEOTOYTONLHUKA.

Tiycre nannntit yron o, pasuwmii 18°, oSpasyor cocegnue ocu cummerpun B,0 u A,0 (puc. a).

Toraa £LA,04, = 36°, & 3EAYHKT, MHOTOYTONBHUK HMeeT 10 cTopoH.
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Ilycrs aarmnuzil yron o ofpasyor ock cumMmerpun B,0 n B0 (puc. 6). Torra £B,0A4; = 9°, a

anauuT, ZA,04; = 18° 1 MuoroyroJbnuk nmeet 20 CropoHbl.

- Ecan Gyzem paccMaTpuBath £B;0A43 = 18°, Torga £A,04, = 12° 4 MHOTOYroJbHHMK HMeeT 30
cropos. Takum oBpazoM, SeM AaNbLIe OTCTOAT APYr OT Apyra ocu cuiw_ue'rpuu, obGpasyouine AagHMH

yroa o, reM GoJiblee MHCAO CTOPOR HMEeT MHOTOYTONMbLEAK,
CaejoBaTeNnLHO, HAMMEHBINEE YHCHO CTOpOH pasdo 10,

Yacts 3
13.0TrBeT: 8Bcem.

Pemenwe, Ilo ycaosmwo BepmeHa B TpeyronnBEnxa ABC
cuMMeTphuHa Touxke K, sEauur orpesaku BM u MK pasuu, a
npamMiele BK 1 AM neprienaurynapHsl. CRefOBATENEHO, Tpe-
yroaeauea ABM u AKM — upaMoyTo/ibHEIE H DABHA 0 ABYM
raretaM (BM = MK. karer AM ~ oGiuii). O603Ha4HM TOUKY
nepeceverns npaMoil BK ¢ npamoil, coxepxamedi cropony AC,
kar K,. o ycaosmio ZBAM = AK,AM, Ttak Kak AM —
OuccexTpHea yriaa, eMesxHoro ¢ yraom BAC. Ha papencTea
Tpeyronbaukos ABM v AKM cnenyer LBAM = ZK,AM. Tlony-
4YMAN, YTO OT ORHOrO Ayus AM B OAHY NOAYONOCKOCTE OTAQMKEHR
IBa PABHBIX yPJla, YTO HPOTHBOPEHMHT AKCHOME OTKAAARBAHUASN
yraos. 3gaunrt, Touke K u K, cosnagaior. Orcoga, B Tpeyroan-
ke ABK Guccexrpuca yrina BAK aBnsercs suicoToll H MenHa-
HOH, cnepoBaTenkHo, TpeyroinbHuk BAK — pasuobeapeHuni,
AB = AK. Orciopa CK = AC+ AB =5+ 3 = 8 (cMm).

14, O T 5 e T ¥BaApAaT.

Pewenne. Ilo cBofcTBY ABHKEHHA OTPe30K NEPEXOJHUT B
OTPE30OK, IHAYMT, OAHA BepHIHHA NAPAJIEJOrPAMMA XOMMHA
‘mepeitT# B Opyryio ero BepmiuHy, Tak rax y mapananfenorpaMma
YeTbIpE BEPUIMHLL, TC ABE BEPpUIMHH NAPANNENOrPAMMA A0 HL
nepefiTy B ABe ADYrHe BepUIMHBI IapaiiegorpaMma, Paccmor-
puM cHMMeTpHIO napainenorpamma ABCD oTHOCHTEALHO OCH
BD, woropas sBaseTCA AMATOHAALIO NapannenorpaMma. ITpn
9TOM jiB€ BEpIUMEH], 8 UMeHHO, B u D nepexoaar camu 8 ceba,
TAK KaK JeMAT HA OCH CHMMETPHH, & BepmuHa C Z0o/KHA nepeli-
TH B BeplluHYy A, 3uaqyuT, B napanaenorpamme 4BCD nuaronanu
MePNeHZHKYINAPHEL, CIS0BATEABHO, apanienorpaMM ABCD —
poMG.

B
M
vt C
K, A
B
M
K A ¢
B K ¢
N9 L
A D
M
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IIpu cmMmeTpRR OTHOCHTENLHO NpamMoilt KM, npoxoasimeii uepes cepeguHy cTopoHs BC pomGa
ABCD, pepiunna B nepexozZuT 8 BepurnAy C, a BepmuHa A JoMKHA nepeliTh B Bepmany D. IIpn srom
KM L BC u BK = KC. B poMbe Bce CTOPOHE PABHEL, & OPOTABONEHKALIWE CTOPOHE HAPAJNSILHE,
cneaosarensHo, KM L AD n AM = MD. 3nagnr, B pombe ABCD npu cuMMeTPHH OTHOCHATENBHO
npamoit KM croponst AD u BC nepexoznar caMu B ceba. Orcioza orpeaok AB mepexoanT B paBHLL eMy
orpesok CD. B uersipexyronsEuke MXCD croponst KC u M D paBHB M NapautebHH, 4 yroa MKC —
NpAMOI, 3HAYHNT, YeTHpeXyTroabHuK MKCD — npaMoOyroJapEEK, OTCIOZa poMb ABCD — kBagpar.

PaccemoTrpesue caMMeTpul pom6a ABCD oTHocKTeABHO NpAMoii NL, npoxoaameii depes cepenuy
CTOPOHRI AD NpHBOIUT K TOMY JKe pe3yJIbTATY, & NMeHHO poMb ABCD — xpagpar. CleZoBarenbHo,
eCHK DAPAJLNeNTOrDAMM HMeeT YeThIpe OCH CHMMETPHH, TO OH — KBajApaT.

15.0 T Be T Touks K.

Pemenue. TlocTpouM TouKky B’ , cMUMMeTPHUHYIO TOUKe B oTHOCHTebHO DpaAMoii a (puc, a). Coenn-
HKM TouKH A u B’ (puc. 6). [TocTpouM cepefNHKLIN EPNeHARKYIAP K OTPesKY AB’ , korophit nepe-
cexaer npaMyio ¢ B Touke K (puc. 6). Coeauunm Touky K ¢ Touxamm A u B° (pumc. 6). Ilo cBoficrey
cepexMHHOrO nNepuneHIuKyaApa AK = KB’ , a no croiicTBy ocesoit cmmmerpun KB = BK, crepo-
paTesbHo AK = BK. Toura K u gaer pemeHue 3a0auy,
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