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Cuctema TeMaTU4eCKOro TeCTUpoBaHUs No reoMeTpun

TemaTHYecKoe TeCTHPOBaHMe II0 reOMeTPHH BOCHMOI'0 KJAcC& OCHOBHOM IIKOJIBLI SIBJISETCS
COCTaBHOM YaCTLIO CO3JaHMS CHCTeMbI aTTeCTAIlMN YUaIIUXCcA B HOBOI ¢opMe, HalpaBJIeHHON Ha
[IPOBEPKY UX NpeAMeTHOH KOMIIETEHTHOCTH B IIpoliecce U3yUeHUS OTHeNbHBIX TeM IIPOrPaMMHO-
ro MaTepuaJja u obecreunBaloleil BLICOKYIO A pepeHIPYyeMOCTh OeHuBaHU .

1. Ileasio TeMaTUUECKOro TeCTUPOBAHMS 10 FeOMETPHH SIBJIgeTCS IPOBEePKa KOMIIeTeHTHOC-
TH yYalllXxcs BOCbMBIX KJACCOB B paMKaX OPOBeJeHNA TeMaTHYeCKOro KOHTPOJId.

KpoMme Toro, mpoBeieHIe TeMaTHUYECKOT'O Tecrnponéuna mmpecjiefyeT ¥ BTOPYIO IieJb, a UMeH-
HO, IOATOTOBUTH YUAIIMXCS K TOCYyAapCTBEHHONM HTOroBO aTTeCTaliU B [eBATOM KJacce. Pop-
Ma 3aJaHWii, ypOBeHb TpeGoBaHMi, IpeALIBASAeMbIX K 3aJaHNSIM TECTOB, coJep)KaHUe 3alaHUi
KaKJoH TeMbl ollpefieisieTCss IPUMEPHLIMU IPOTpaMMaMH.

2. XapaKkTepHCTHKA CTPYKTYpPhI pa6oTel. VsnoskeHHEBIe OCHOBHBIE II€JH U3Yy4YeHHA reoMer-
PHH: pa3BUTHe IPOCTPAHCTBEHHBIX IIPeJCTABJIE€HHAN U pPa3BUTHE JIOTHYECKOI'0 MBIIIIJIEeHNS — 3a-
IaloT CTPYKTYPY MTOrOBO# TeMaTH4YecKoi pa6oTei. PabGoTa cOCTOUT M3 ABYX UacTei.

Codepicanue, 8bLHOCUMOE HA ULMOZ0BYI0 MEMAMUYLECKYI0 NPOBEPKY, 00UHAK060 U 01 nepeoll
u da4a emopoil wacmeil pabomot. [IpUHONONAJIBEHO PA3HBIMH SBIAIOTCS OEJH U NpeAbABJAeMble
TpeboBaHudA. Eciu yenvio nepgoii vacmu sBiasieTcsl IpOBepKa YPOBHS c(OPMUPOBAHHOCTH NpoO-
cmpancmeeHHbLX npedcmasnenuil, To UeJbl0 BTOPOI YyacTu paboThl sIBJIAEeTCA IIPOBePKa YPOBHSA
¢OpMHUPOBAHHOCTH J0ZULECK020 MblULLEHUS WIH Jorundeckoi nHTynnuu. Kpome Toro, ecin 3a-
JaHUA IMepBOH YacTH COOTBETCTBYIOT VPOBHIO 6a30BOH MOATOTOBKH, TO IPOBEpKa YPOBHS cdop-
MHPOBAHHOCTU JIOTHYECKOr0 MBIIIJIEeHNsI MOXKeT OhITh OoCyImecTBIeHa He TOJbLKO M He CTOJBKO
IpY pelleHNH 3a7ad YVPOBHA 0a30BOI MOATOTOBKHM, HO B 3HAUMTEJIbHOM CTeIlleHW IIPM pellleHuu
3a/lay IOBBLIIIEHHOTO M BBICOKOI'O YPOBHS IOArOTOBKM. JTHM ollpefensieTcad ¢dopma sajaHUM
KaxkJoi yactH. [y nepBoii yacTH MCIOJIL3YIOTCA 3aJaHUsI CO CBOOOZHBIM OTBETOM MJIU 3aJaHUS
¢ BEIOGOPOM OTBeTa, ¥ MOCKOJbLKY aBTOPH KoHnennuu 'MA BuGpain CTPpYKTYpPY, KOTopas ompe-
IeasieTcs (OpMoOIl oTBeTa, TO epBas YacTh, B CBOIO ouepedb, AeJUTCA Ha ABe 4YacTH. Takum o6-
pa3oM, Bcsl paboTa COCTOUT 13 TpeX UacTell: IlepBasd COLePXXUT 3aJaHUS ¢ BEIGOPDOM OoTBeTa, BTO-
pas — co CBOGOAHBEIM OTBETOM, TPeThsl — 3afXaHMS C IOJHOI 3alMCbI0 pelleHNs.

B nmepByio 1 BTOPYIO YacTH BKJIIOUEHO ABEHAAIIATH 3aJaHN, OTBeYalomMuX 6a30BOMY YPOBHIO
CJIOXKHOCTH (YPOBHIO 00si3aTeNIbHOH HOATOTOBKH), IIPH 9TOM IIepBas 4acTh BKJIOYaeT 5 3aJaHuil,
Bropas — 7 3ajaHMA. Uncao BKAOUaeMEBIX 3aJaHHI1 ompeJeisyioch ONLITHBIM IIyTeM. IMeHHO
CTOJILKO 3aJlaHUH yClleBaeT BLIMOJIHUTH YUEHUK, UMEIOIIHI CPefHIOI0 aTTeCTAIlOHHYIO OLeHKY
(romoBble OLeHKM 3a 7 — 9 Kiacchl) «4», 3a OAUH aKajgeMuuecKHil dac (60 MmuryT).

B nepBy10 1 BTOPYIO YacTH KaKJ0 HTOTOBOM TeMAaTHUYEeCKO# paboThl BKJIIOUYEHbI BCe pasaeJibl
[IpoBepsieMOM TeMbI, IpPUYEeM [Jis pPellleHNs KaXKJoro 3alaHus HaZ0 HPUMeHUTH J1ub0 onpeaee-
HHe, BBeJleHHOE B 3TOIf TeMe, 1160 oKa3aEHYIO TeopeMy. 1o cpaBHeHMIO ¢ TPaAUIIMOHHOM IpaK-
THKOM B IIepBOil X BTOPOI YacTAX paGoThl yCcHIeHa NAeHHO-IOHATHIHAA cocTaBiaspInaa. 37ech
HMCIOJNB3YVIOTCA 3aJaHUS Ha ompeflesieHNe UHCJIa PellleHnH, ompeesieMoe BO3SMOXKHBIMA KOH(PH-
rypanusaMy, YAOBJIETBODSIOIINMH YCJIOBHIO 3aladyl, HaXOXKJeHe Yucia o0IIuX To4YeK IIpH pac-
CMOTpEeHHH KOHGUrypaluil, COCTOAIINX U3 IBYX OCHOBHLIX IJIaHUMETPUUYECKHNX (DUTYD, onpene-
JIeHUs BAJa TOHM UJIKX HHON DUTypLI U T. X.

3amaHus IePBOM M BTOPOH YacTH KasKJOTO M3 TeMaTHUYeCcKHX TeCTOB HallpaBJeHbI Ha IPOBep-
KY OCHOBHBIX YMeHHUil, GOpMHpPYeMbIX IPH HU3yYeHNH JaHHON TeMbl, a UMeHHO, paco3HaBaTb U
usobpakaTh Ha UepTe)Kax n3ydaeMble GUTYphI, BHILENIATh U3 JaHHOH KOHGMUTypallul 3afaHHbIe
B YCJIOBUH 3aja4H 3JIeMeHTBhI.

Kpome Toro, 3ajaHus nepBoH U BTOPOH YacTH KaXJAOT'0 TeMATHYeCKOI'o TeCcTa NPOBEPSIOT
yMeHMe UCIOJb30BaTh OCHOBHEIE TeopeMbI U (hOPMYJIBI, OTpakalolie cBOMCTBa U IPU3HAKH (DH-
r'yp, BBIUHUCJIAThL 3HAYEHU A NJIUH OTPE3KOB, 'palyCcHYIO Mepy yIJoB, mLiolagu QUryp, IpuMeHasd
COOTBETCTBYIOLIIE TeOpeTHYeCKHe 3HAHUS.
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Ilpu aToM orocpef0OBaHHO MPOBEPSIOTCA CIAEAYIOIINEe YMeHHs: NIOHHMAaTh YCJIOBMe 3ala4H,
BJaJeTh COOTBETCTBYIOLIEH TEePMHUHOJOTHEeH M CHMBOJMKON; YMTATh YepTeXH, COMOCTABIATH
TEKCT 3aJau¥ ¢ JaHHBLIM UePTeKOM.

Ilennio TpeThelt YACTH HUTOrOBO aTTeCTaLMOHHOHN paboThl ABAsAeTCS AU(depeHnpoBaHHAsN
NpoBepKa NOBLIIIEHHOI0 YPOBHA BJaJeHHsA MaTepHaloM. ITHM onpejessercss popMa 3afaHUI.
B Hee BKJIIOUEHBI TPH 3afaHHA ¢ IIOJHOI 3aNKCchio pernleHus. Kak 1 A5 nepBof YacTH MTOTOBOM
TeMaTHyecKo# paloThl, YHCJIO BKJIIOUAEMbIX 3aaHUi OIpeleisyioch ONBITHRIM ITyTEM.

3agaHNA TpeTheil YacTh — CJIOKHee, HX pelleHns TpelyloT Gosiee IiIyGOKOT0 YPOBHS YCBOEHUA
H3y4YeHHOro Marepraia. OHM IIO3BOJISIOT IIPOBEPUTH BJaJeHHe MeTOAaMH JOKasaTelbCTB, CI0C0o0-
HOCTb K HHTeTrpanuy 3HaHNH U3 PasJIMYHLIX Pa3fesIoB IPoBepsAeMoil TeMbl 1 paHee U3YUEeHHLIX TeM,
BJIaJIeHHe HcclleloBaTeIbCKUMH HaBLIKAMH, a TaKKe YMeHMe HalTH U IIPUMEHHTh HecTaHAapTHhIe
npueMsl paccykaennii. Ilpy BeIinoiHeHUH TpeTheil yacTH paboTsl yuyamiuecsa JOJIKHLI IIPOJeMOHCT-
PHpOBaTh YMeHHe reOMeTPHYECKH I'PaMOTHO 3aIlicaTh YCIOBHe (UTO JaHO) U 3aKJloueHNe (UTO Tpe-
6yeTcs1 HAiTH MJIHN JOKA3aTh) 3a/Ia4UH, €e PeIlleHre, COIIPOBOXKAAS CAMO pellleHne HeobXoAUMOit apry-
MeHTallfieil ¥ JoKa3aTeJbHLIMH paccy:kaeHuAMU. Kpome Toro, ydaimuecss JOJKHbBI IOKa3aTh yMe-
HHe reOMeTpPUUECKH I'PAMOTHO BBINOJIHSTHL YepTeXKH: IPABHJILHO OTMeYaTh paBHbIe 3JIeMEHTHI
¢buryp, 1poBOAUTh: MeAHAHbI, BHICOTHI M GMCCEeKTPHCHL TPEYTOJLHNKOB, Pagiychl, XOpALl U Aua-
MeTPEI OKPYKHOCTEMH.

Tak kax konnenmuei I'MA BriGpaHa cTPYKTypa, KOTOpas onpefeiseTcsl BUJOM OTBeTa, TO
CJIOKHOCTD 3aJlaHUM B KaXKA0M 6JI0Ke HJeT 110 HapacTalomei.

OKBUBAJEHTHOCTh BADMAHTOB HTOTOBEIX TeMaTHUeCKHX paboTr obecrneunsaerTcsa OHMHAKOBBIM
pacIpefiejleHHeM 3aaHUI 0 BHAAM TpeGoBaHMIl, HX OAZMHAKOBBIM COOTHOIIEHNEM B pabore mo
BHIaM JeATeIbHOCTH, YPOBHAM TPYAHOCTH, a TAKKe [0 OAUHAKOBOMY pacyeTHOMY BpeMeHH BbI-
noJiHeHuA. [lapalileIbHOCTh BAPHAHTOB JOCTHraeTCs 3a CUeT BKJIIOUEHHUS B3alMO3aMeHsIeMbIX,
ONHOTHIHbIX, OHUHAKOBBIX IIO YPOBHIO CJIOHOCTH 3aJaHHI.

3. Bpem# BrInoJIHeENs paGoTHI M YCJIOBHA ee MpoBefeHud. Pabora paccunraHa Ha ABa ypo-
Ka, HO B 8 KJlacce TaKasl HArpy3Ka ABJAeTCS [JId yYallliXcs Ype3MepHOH, IT0aToMy paboTa MoOXKeT
6LITH OpOBeJeHa B [Ba 3Tama: 3agaHusd 1—12 Ha ofHOM ypoke, a 13— 15 Ha gpyrom.

IlepBas 1 BTopasi yacTH paGoTHI BRINOJHSIOTCS HEIIOCPEACTBEHHO B 61aHKe ¢ TeKCTaMH 3a/1a-
guil. [lepBrie 5 3afaHnii — 3To 3aJaHUA ¢ BEIGopoM oTBeTa. K Ka)kaoMy U3 OATH 3aJaHU IPU-
Be/leHEI UYeThipe BapHaHTa OTBeTa, 0603HayeHHbIe Nudpamu 1, 2, 3, 4. Toxbko OJUH U3 3TUX OT-
BeTOB BepHEIii. IIpy BHIOMHEeHNHN 3THX 3aJaHNil He00XOAUMO O00BECTH KPY’KKOM HoMep BhIGpaH-
HOTO OTBeTa B padoTe.

IIpumep.

Jlyu AD — 6uccekrpuca yria BAC. Ha cropoHax yria oTJIoxe-
HBI paBHEIe oTpe3kH AB u AC. Omnpefennre, B CHJIY KAaKOTO IpH-
3HaKa paBeHCTBA TPEYTOJbHUKOB TpeyroabHuKu BAD u CAD paBHEI.

@. ITo deym cmopornam u yery mexncdy HUMU; A

2. ITo cmopoHe u npuiexcawum K Heil yzaam;

3. IIo mpem cmoporam;

4. TpeyzonvrHuku He pasHbL.

B

Ecau 6niya gonyineHa omn0Ka, IpH BeIGOpe OTBeTa, TO HAZIO0 aKKYPaTHO 3a4epPKHYTH OTMe-
yeHHYIO NPy U 06BeCTH APYIVIO:

@ 26 2) 20 X156 4) 10

Craenyioiue ceMb 3agaHuil (6—12) — sasmauns co cBOGOAHLIM OTBeTOM. B 3aToM ciyuae mo-
JIy4YeHHBIHN OTBeT cjeyeT 3alHUcaTh B ClIeHaJIbHO OTBEJeHHOM JJI 3TOTO MecTe.

OTBeTOM JJI1 3THX 3alaHNI MOXKeT OBbIThH OTHENbHOE CJIOBO, I[eJIoe UNCJIO, ecaTHYHAas P00k,
oOLIKHOBeHHAs Apobb, ajlrebpanueckoe BbIpaskeHHUe.
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IIpu aToM OT yuaninxcs He TpeOYIOTCS HU MOAPOGHAas 3allMCh PelIeHns, HU 00'bsiCHeHYe BbI-
O6paHHOTro pelleHUsi. B ciyuae 3aincu HeBepHOro oTBeTa HeoOGXOANMOro 3a4epKHYTh €ro U 3aIu-
caTh PHIOM APYr'ou.

H, saxoHel, Tpu 3azanus (13-—15) ¢ 3anuchio ITOJHOrO pelIeHns.

Yuurtesab MoXKeT IIOCOBETOBAThH yYAlMMCSA BBLIMOJHAThL 3aJaHUA B TOM IOpAjKe, B KOTOPOM
oHM JaHbI B pabore. IIpu 3ToM, eciin VUEHHK He MOKeT ObICTPO PELIXUTh 3ajady, He clelyeT 3a-
IepXKHUBaThCS Ha Hel, a KMeeT cMbIC NepeiTH K BBIIOJHEHHUIO caeAyiolell 3agaun. BrinosHuB
Bce 3a/{aHUsI, KOTOPbIE YUeHUK CMOTI' PelliiTh, MOKHO BepHYThLCS K IIPONYyIIeHHLIM 3aJaHUSIM.

Ciuenyer npounH(MOPMUPOBATE YUAIIXXCS, UTO BCe HeOOXOLUMEIe A1 BhHINOJIHEHUS 3afaHUA
3allCH U BBLIYKCJIEHHUS MOXKHO ceJsaTh Ha YepHOBHMKe, KOTOPHIIl Ha TpoBepKYy He claeTcs.

4. CucremMa olleHHUBAHMA BLINOJHEHN OT/AeILHBIX 3aaHUil U paGoThl B iesqoM. OnmeHNBaHUE
paboThl (OLleHKA 0 USATHOaIbHOM HIKaJe: «2», «3», «4» K «d») ocylIecTBJIseTCH 110 NPHUHIUITY
CJIOKEHUS, OHO 3aBUCUT OT KOJIHUECTBa 3aJaHHil, KOTOpble YYeHUK BePHO BLIIOJHHUI.

3ajgaHue ¢ BEIGOPOM OTBeTa CUMTAeTCs BhINOJHEHHBIM BepHO, ecJH B CIIMCKe BapHaHTOB OT-
BETOB YYeHHKOM ofBefieHa Ludpa, KOTopas COOTBETCTBYET IPaBMJIBLHOMY OTBeTy. 3aflaHHUe CO
CcBOGOJHBIM OTBETOM CYHUTAETCS BHIITOJHEHHBIM BEpHO, ecliy IPaBUJIbHOM OTBET BIMCAH B CIeIlU-
aJILHO OTBeJeHHOoe JJIsA 3TOro MecTo.

Ecan K sagaHmio IpHBelleH 4YepTeK, TO Ha HEeM MOMKHO HPOBOAUTHL HEOOXOAWMLIe IIO-
CTPOEHU.

IIpu aToM oT yuyeHHMKa He TpeGyeTca HH OoapobHas 3alUCh pelleHHs, HH O0bACHEHUA
BLIOpPaHHOTO pellleHNA. YepHOBUK, Ha KOTOPOM YVYeHHMK JesiaeT HeoOXOAMMble eMy 3all¥icH, Ha
IIPOBEPKY YUUTEJIIO He cIaeTcs U IPH OIeHKe He MOXKeT BJIHMTHL Ha BHICTABASEMYIO IO 3aJaHHIO
OTMETKY.

OueHuBaH¥e P NIPOBeeHUN IePBLIX ABYX YacTel paGoThl Ha OLHOM YpPOKe.

CorsacHo aBTOpcKoOi KoHuenuuu 'MA sa xaskoe BepHO pellleHHOe 3ajaHue NepBOH U BTO-
poii uacTu yuaiiemycda Hauucasiercsi 1 6ania. Takum o6paszoMm, MakcHMaJbHO 3a paboTy B popMe -
TecTa MOXHO ITOAYYUTH 12 Sannos. Obuiuii 6411 GopMUpyeTCs IyTeM NoAcUeTa o6IIero Koauye-
cTBa 6aJIJIOR, IIOJYYEeHHBIX YUalllMMCA 34 BhIllOJHeHNe paboTsl.

15 mosiyyeHHs IOSIOMHUTENLHOH OlleHKM YYeHHMK JoJKeH Habparb He MeHee BOChbMM baj-
JoB. B nmpoTuBHOM ciydae 3a paboTy cTaBHTCSH OTMeTKa «2». BhimonHeHWe JBeHAALATH UJIHA
OZVHHAALATY 3aJaHHH OLleHUBaeTCH.OTMETKOHI 5.

3agaHie TpeThed YacTH CUNTAETCA BLIIOJIHEHHBIM BepHO, eCJIH YUallnics BpIOpa OpaBuib-
HBII XOJ pellleHNs, U3 UNCbMEeHHOY 3alHUCH pellieHus ITIOHSITeH X0k ero paccyKIeHUl, Bce JIOTH-
YyecKHe IIaru pelueHnsi o60CHOBAHHLI. Heo6XonrMble 115 peleHMs YepTeKH IPaBUIbHO OTpPa-
JKAIOT YCJOBHE M XOJ penleHus 3agauu. [IpaBujbHO BEINIOJIHEHB! Bce Ipeobpa3oBaHUA U BEIYHC-
JleHMs, IOJIYUYeH BePHLII OTBeT.

Ecau npu BepHoM XoJe pelleHUs 3ajaduu JonyiieHa oninbKa, He HocADIAaA IPUEIUONATILHO-
To XapaKTepa U He BJIUSIONIaA Ha Oo0IIYIO IIPaBUJIbHOCTD XOJa pellieKus (MMeIoTcA He3HAUNTeAb-
Hble HeTOYHOCTH B YepTerKaX, HerpyOble oINMOKYN HJIK ONIUCKU), TO B 9TOM cjaydae yyallleMycs 3a-
cuUnUTHIBaeTcsa 6ajlyl, KOTOPBIA Ha OJuH 6alyl MeHbIIe YKA3aHHOTO.

OLeuBaHue IPHU NPOBeJIeHUH TpPeThel yacT paboThl Ha OJTHOM YpOKe.

CorsacHo aeTopckoil koHuenuun 'MA BepHoe penteHKe 3aJaHUR TpeTheil YacTH OlleHUBaeT-
cA IIo pasHoMY: 3afaumne 13 olileHMBaeTcA B ABa 0ajla, a 3ajaHus 14 u 15 B Tpu Gania.

MakcuMaabHO MOXKHO HabpaTs 8 647108, IPH 3TOM HOJIOXKKTeJIbHAas OlleHKa BhICTaBjIdAeTcd,
ecJiM HabpaHO He MeHee 4 0aJIJIOB.

IIpoBenenue paboThl B IBa 3Talla II03BOJIsIeT BEICTABUTH 32 Hee ABe OIleHKHU.




. TEMATUYECKME TECTbI

Yuyeb6Huk «F'eometpua. 7—9» J1.C. AtaHacsHa v ap.

Mnasa V. YeTbIPexXyronbHUKN

Ilenbio TecTa, peKOMEHAOBAHHOTO AJIA JAHHOM IJIaBHI, ABJsIeTCS OIepaTHBHAS IIPOBepKa JI0-
CTHXKeHNSA yJyallIMHUCS BOCBMOTO KJlacca 0643aTeJIbHOr0 YPOBHSA NOATOTOBKY o TeMaM “MHoro-
yroabHUKK”, “Ilapannenorpamm”, “Tpamenus”, “IIpaMoyroansEuk”, “Pom6. KBagpar”. 3aganus
TeCcTOB HallpaBJIeHH! Ha IPOBePKY OCHOBHLIX YMeHHI, (OpMUpPYeMBIX IIPH N3YUEeHUHN 3THX TeM:

— pacno3HaBaTh Ha YepTeKaX MHOTOYTOJbHHKH, BHINYKJble MHOTOYTOJILHHAKH; YeThipex-
YroJbHMKH: NapajljieJIorPaMMbI, TpalenuM, IPpIMOYTOJIbHHAKH, pOMOBI ¥ KBaApaThl; UX
3JIeMeHTHI: BePOIMHLI, CTOPOHLI, AUATOHAJH; cOCeHIE H IPOTHBOIOJIOMKHEIe BEePUINHEI;

— m306pakxaTh MHOTOYIOJbHUKH K YeTHIPeXyroJIbEAKH: IapajieIorpaMM, Tpanenuio, npi-
MOYTOJBHUK, pOM6 M KBaJapaT, ¥ UX 3JIeMeHTHI;

— HeIIOCPeACTBEHHO NIPHUMEHSATh onpejiejleHHS CBOMCTB M NPH3HAKOB IlapaJjejorpaMma,
Tpallenui, NPAMOYTroJbHAKA, poMba 1 KBagpaTa;

— pacmo3HaBaTh Ha Yeprexkax paBHLIe TPeyroJbHUKH, HCIOJb3Yd OISl oNpelesieHNA paB-
HBIX 3JIeMeHTOB N3y4eHHbIe IPH3HAKH K CBOMCTBA IapajljiejlorpaMMa, IPAMOYroJbHUKA,
pom0a M KBagpaTa, oopelie/IeHUs Tpalelluy, paBHOGeJpeHHON Tpamenuy ¥ OpAMOYToJb-
HOIi TpamellUH, 8 TaKKe UX 3JIeMeHTOB;

— BBIfIeJISITHh U3 JaHHOW KOHQArypanum 3ajlaHHLIE B YCJIOBHH 3aKa4YU dJIeMeHThI;

— BBIYHCJSATH 3Ha4eHN JJINH CTOPOH, IpaJlyCHYIO Mepy VIVIOB, HepHMeTphl TPEeyroJIbHUKOB,
YeTHIPeXYTOJbHIKOB U MHOIOYTOJbHHNKOB, IPHMEHASI TeOpeMy O CyMMe YIJVIOB MHOroO-
YTOJbHUKA, ONpedesieHNsA NPN3HAKOB H CBOMCTB IapajjejiorpaMMa, IPsAMOYTroJbHAKA,
pom06a M KBajJpaTa, olIpejiejieHUs Tpamellyl, paBHOGeIpeHHON Tpanenuu U IPAMOYIoJb-
HOM Tpamenuu, Teopemy Pajeca, 1 paHee U3YUeHHEIe IPU3HAKM M CBOMCTBA TPEeYToJbHHU-
KOB.

IIpu 3TOM OmOCpeKOBaHHO MPOBEPAIOTCH CAEAYIOLINe YMEHHUS:

~— IDOHHMATSH YCJIOBHE 3aa4uy, BJIaJeTh COOTBETCTBYIOIEl TEpMUHOJIOIHEH M CHMBOJIHUKOM;

— YATATh UYePTEKH, COIIPOBOXKAAIOIINE TeKCT 3aa4Y, COIIOCTABJISATH TEKCT 3aJa4YH ¢ JaHHBIM
YepTesKOM, BBIJENATH Ha UepTeke HeoOOXOAMMYIO IPY pellleHUH 3aJjaud KOHPUTYpanuio.

TECT 1

Bapuant 1
Yactb 1

1. B pomGe ABCD npoBeneHa 66abinast auarosans AC. OnpesennTe BUA Tpeyroasbauka ABC.
1. OcTpoyrosbHBIit;

2. OpSIMOYTOJIbHBII;

3. TYIIOYTOJBHBIH;

4. onpee/INTh HEBO3MOMHO.

2. luaromanu npsamoyronbHuka ABCD mepecekalorcsi B Touke O. OmpegennTe BHJA
TpeyrogbEnka AOD.

1. PasHoCTOpPOHHMI;

2. paBHOCTOPOHHHIA;

3. paBHOGEIPeHHEII;

4. onpeJesuTh HEBO3MOXKHO.
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3. B napannenorpamme ABCD u3 BepIuuHEI Tymoro yria B nposefieHa BeicoTa BM K cTopoHe
CD, a 13 BepHIMHBI OCTPOTO yrila A npoBeneHa BricoTa AN k croporne BC. Onpefeanre B3aHMHOE
pacmoJioskeHue IpAaMeIXx BM un AN.

1. [lepneHANKYIAPHSI;

2. mepeceKaloTcs, HO He NePIEeHIUKYISAPHbI;

3. mapaJjiiielIbHBI;

4. onpele ITUTHL HEBO3MOXKHO.

4. B napannenorpamme ABCD yrawi BAC u CDB pasrsul. OnpeflenTe BUJ OapaJjljiejorpaMmma
ABCD, ecau croporbsl AB 1 AD paBHHI.

1. IIpAMOYroNbHUK, OTIHYHBINA OT KBaJpaTa;

2. poMO, OTIMYHBIA OT KBagparTa;

3. KBajgpar;

4. ompele TUTHL HEBO3MOXKHO.

5. Onpesenure, CKONBKO pellleHNi MMeeT 3ajavya. PemaTh 3afauy He HaIO.

ITocmpoitme pasrnoGedpenHyl0 mpaneyuio, ecau ee 60K08as CMOPOHA pasHa 4 cm, Ouazonanwy
6 cM, a 00HO U3 ocHo8aHuUll pagro 10 cxm.

1. Oxno;

2. oBa;

3. Tpu;

4. perieHud HeT.

Yacth 2

6. CKOJIbKO CTOPOH MMeeT BBINYKJIHIH N-YyroJbHAK, eCJIH CyMMa ero BEYTPeHHHUX YTJIOB paB-
Ha 1620°7

7. CKOJIBKO BePINKH NMeeT IPaBUJIbHLIN MHOTOYTOJIbHHK, €CJIN KaXKIbIi U3 ero BHEITHUX YT-
JIOB paBeH 24°?

8. B napannenorpamme ABCD BricoTa BH B 1Ba pasa

MeHbIne cTopoHE CD. Halinute rpagycHyio Mepy yria /L /
ABC.

9. B paBHOGepeHHON Tpamenuu ¢ GOJBLIOIMM OCHO- B C
BanneM AD puaronanb AC mepneHANKYJIApHa GOKOBOMH
cropoHe CD u sBiaserca O6uccekTpHcoil yriaa BAD.
Haitqure yron DAB.

A D
10. ITapanrenbHble npsamele AjN,, AyN,, AsN3 1 Ay
A4N 4 nepecexaroT npsaMele a u n. MaBecTHO, uT0 A4, : A3
tAyAz  A3A, =1 :2: 1. Otpesok N N, paBer 32 cm. As
Haiigure nnuny orpeska Ny Nj. Ay
a
n

N1 N N3 [N
17725, V3[N4
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11. BuyTpHn KBajpaTa, CTOPOHa KOoToporo pasHa 1 cm,
oTMeudeHa Takas Touka F, uro yroa AFB paper 75°, a yroa
FAD — 60°. HaitanTte AnuRy oTpeska AF.

B C

12. B paBHOGeIpeHENI NPAMOYTOJIbHEII TPEYTOJLHUK C
ABC (£C — npsawmoii) Buucar kBaapaT DCFE, uMeomuii ¢
HUM o6muit npAMoil yroya, a BepIINHA IIPOTHBOJIEKAIIET0 D F
yria JieXKUT Ha runorenyse AB. Hailigure karer
TPeyTOJbHHAKA, €CJIN IIepAMeTp KBaJapaTa paBeH 18 cM.

Yactb 3

13. Yroa MexAy BLICOTAMH IapajijeJorpaMMa, IIpoBe-
JeHHBIMH M3 BepOIMHEI ero oCTporo yria, B 4 pasa 6oJble
aToro yria. HaliauTe ocTphI#l yroa mapaJiejorpaMma.

K A D
14. B tpamenum ABCD cropoHsl AB m CD paBHHI. B C
BuccekTpuca Tyitoro yria B nepueHAUKYISpHA AUATOHATH

AC M oTcekaeT OT JaHHOM TpalelMH IapajjeJiorpaMM
FBCD. Haitgnre yron BCD.

A D
F

15. Ha mpogosxerun cropoHbl AC paBHOCTOpoHHero TpeyroibHuka ABC B3sTa Touka D
TaK, YTO PasHOCTb PACCTOSIHMI oT Hee A0 cTopoH AB m BC paBHa 4 cm. Hailigure BricoTy
TpeyrojbHHUKA, IPOBeAeHHYIO U3 BepInnHH C.

BapuaHnTt 2
Yacts 1

1. B pomM6e ABCD nposefieHa auaroraJys BD, KoTopasi paBHa cTopoHe poMba. OmnpeznenuTte
BUJ TpeyroabHuKka ABD.

1. PasHOCTOpPOHHUH;

2. paBHOCTOPOHHMUIF;

3. paBHOGEIPEeHHBIH;

4. onpeXeUTh HEBOZMOMKHO.
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2. [Tuaronanu npamoyronbuuka ABCD nepecekarorcss B Touke O u o6pasyioT yroa AOD,
paBHbIi 120°. Onpenenure Bug TpeyroabHuka AOB.

1. OcTpoyroabHELii;

2. IpAMOYTOJbHBIN;

3. TYMOYTrOoJbHbIH;

4. onpeAeJUTh HEBO3MOXHO.

3. B pom6e ABCD u3 BepImHHEI TYHOro yIiia B npoBegeHa BoicoTa BM k cropore CD, a u3
BepIIMHBLI OCTpOro yria A mnpoBeseHa BhicoTa AN K cTropoHe BC. OnpepennTe B3aHMHOeE
pacrnoJyokeHne npsimMeix BM n AN.

1. IleprnieHANKYIAPHBI;

2. mepecekaloTcs, HO He IIepPIeHANKYIAPHHI;

3. mapaJjieJbHEI;

4. onpeeJNTh HEBO3MOXHO.

4. B napannenorpamme ABCD yranl BAC u CDB paBabl. OnpefennTte BUJ TapajjeJorpaMMa
ABCD, ecau ctopoHasl AB u AD paBHEI.

1. [IpaMOyTroabHUK, OTHHYHEIN OT KBajapaTa;

2. poM0, OTJIMYHEIN OT KBaJpaTa;

3. KBaapAaT;

4. ompe/leINTH HEBO3MOXKHO.

5. OnpenennTe, CKOJbKO pPellieHUH UMeeT 3ajiaua. PemarTh 3agady He HaJo.

ITocmpoiime pasrnoGedpeHHy0 mpaneyuio, ecau 00HO U3 ee 0CHO8aHUil pasgHo T cm, 6okosas
cmopoHa pasérHa 5 cm, a 00Ul u3 yzno06 pasex 60°.

1.0xHo0;

2. IBa;

3. Tpu;

4. penleHEus HeT.

YacTtb 2

6. CKOJIbKO CTOPOH MMeeT IPaBHJILHLIM MHOTOYTOJBHUK, €CJIH KaKAbIM M3 €ro BHYTPEHHUX
yIJioB paBeH 165°7

7. B BHIIYKJIOM TPHALATHYTOJbLHEHAKE Bce BEYTPEeHHNeE YIJIBI PaBHLEI. HalignTre rpagycHyio Me-
Py BHYTpPEHHeEro yrJa.

8. Bricora BH napanienorpamma ABCD orcekaer B C
oT Hero paBHOGeJpeHHBIH TpeyronbHUK. Haiizure rpa-
IycHyo mepy yria ADC.

9. B rpanmenuu ABCD cropoust AB, BC u CD paBHBI. B c
OcroBanue AD B 1Ba pa3sa 6Goawrme ocHoBaHMs BC.
Haitgurte yroa CDA.
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10. Ilapannennrbie npameie A\ Ny, AyNoy, AgNg 1 AyN,
IepecexaioT mpsAMble a u n. VaBecTHo, uto N{Njy : NoNj :
:N3Nys=1:2:4.Orpesok A;A, paBer 7 cm. Haitaure gau-
Hy oTpe3Ka AzA,.

11. BEyTpH KBajpaTa oTMeueHa TakKas Touka F, uTo

B ! C
TpeyroJdbHUK AFD — paBoocroporHuil. Haiigure yron F
FBC.
A D
12. B paBroOGempeHHEI TpeyroabHnKk ABC Buucan B
napaiienorpaMM DBFE Ttak, 4TO yroJ IapaJjeiorpamMa
DBF coBnafaeT ¢ yrjioM OpH BepUInHe TpeyroabHuka ABC, F

a BepIIMHa IPOTHUBOJIEXKAIIEro yria JeXHUT Ha OCHOBAHUU
AC. Haitarre G6OKOBYI0O CTOPOHY TpeYroJbHHKA, €CJIHU D
nepuMeTp ImapaJiieJorpaMma paseH 16 cum.

Yacth 3

13. Yrox mexay Beicoramu BL n BK mapaJiiesorpaMMa
ABCD, npoBeleEHBIMH U3 BepIIWHEI TYIOro yria, B 3 pasa
MeHbINe aToro yria. Haligure rpagycHyio mepy yria BAD.

14. B Tpanenun ABCD croposbl AB u CD paBHHI. B C
BuccexTpuca tymoro yria B mepOneHAMKYJIApPHA AUAaroHa-
au AC ¢ oTcekaeT OT JaHHOI Tpallelli¥M MapaJjeorpaMMm
FBCD. Haitigure cropory BC, eciu mnepuMeTp Tpalelyny

paseH 30 cm. A . D

15. Ha ocrosanuu AC paBROGeapeHHOTO Tpeyroasunka ABC Basita Touka D Tak, 9YTO cymMMa
paccrosiHmii oT Hee X0 cTopoH AB um BC pasHa 12 cM. HaiiauTe BBICOTY TpeyroabHUKA,
IpPOBENEeHHYIO H3 BepHINHLI C.

fnasa VI. Mnowagb -

[esbio TecTa, peKOMEHAOBAHHOTO IJIS JaHHOH IVIaBbl, ABJASETCHA OepaTURHANA IpOBepKa Jo-
CTHXKEeHHSA yYalqUMHCsS BOCBMOIO KJjacca o6s3aTeJbHOTO YPOBHA MOATOTOBKH mo Temam “Ilimo-
majaes MHoroyroasHuKa”, “Ilnomaan napainesorpaMMa, TPeyTroabHUKA 1 Tpaneuun”, “Teopema
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IIndaropa”. 3ajaHusa TeCTOB HaNpaBJeHbl Ha IPOBEPKY OCHOBHBLIX YMEeHUM, GOPMHUPYEMBIX IIPU
H3YUYEeHUH 3TUX TeM:

— BBIYHUCJIATH ILIOIIAAN KBaJpaTa U IpsIMOYroJbHUKA, llapajjejiorpaMMa, TPeyrojlbHHKa 1
Tpamneluu, HellocpeICTBEHHO IPMMeHASI COOTBETCTBYIOINHNE (POPMYJIbI;

— NPHMEHATH CBOMCTBA ILJIOLIANM;

—— YCTAHABJIMBATH PABEHCTBO ILJIOINAaZel 10 PABEHCTBY COOTBETCTBYIOIIMX 2J1€MeHTOB;

— IIOHKMAaTh, B KaKMX CUTyallMAX IIpuMeHuMa Teopema Iludaropa;

— IPHUMeHSAThL o6paTHYI0 Teopemy [Inparopa aja onpefesieHus BUIa TPEYTOJIbHUKOB;

— BBIUMCJSTH 3HAUEHUS NJIHH OTPEe3KOB, NpHUMeHAs GOpMYJbl BBIYMCJIEHUS ILIoIajei
KBajJpaTa, IpAMOYTOJNbHNKA, TapaJjiejlorpaMMa, TPeyroJbHEHKAa M Tpalemuy;

— BBIYUCJIATH 3HAUEHHNA JJHUH CTOPOH, TPafyCHYIO Mepy VIVIOB, IIomany GUryp, ipuMeHsas
teopemy IIndaropa u panee nsydyeHHbIe ONpeeeHUs, IPU3HAKH U CBOICTBa reOMeTpH-
yecKuXx Guryp.

ITpu aToM omocpeIoBaHHO NMPOBEPAIOTCH ClleAVION[He YMEeHNA:

— MOHHUMATH YCJOBHE 3aauM, BIaJeTh COOTBETCTBYIONE TepPMUHOJIOTHEH ¥ CHMBOJINKOMH;

— YKTaTh YEPTEXKH, CONPOBOXKAAIONIHE TEKCT 3aJayM, COMOCTABJIATh TEKCT 3aJauyl ¢ JaH-
HBIM YepTe’KOM, BbIJeJSATh Ha UepTerke HeoOXOAHMMYIO IIPH DellleHUH 3afauyll KOHQUTypa-
nuIo.

TECT 2

Bapuant 1
Yactb 1

1. JIBa paBHOBeJIMKMIX YEeTHIPeXYTOJLHNKA PACHOJIOMKEHHI TaK, Kak IIo-
KasaHO Ha pucyHKe. CyMMa momazeil YepHbIX TPeYroJIbHIKOB paBHa S|, a

cyMMa Imromageil 6eJbIX TpeyroJbHEAKOB paBHa S,. CpaBEHUTE S; B S,
1.8, < 8Sg;
2.8, =28,
3.5,>8,;
4. CPaBHUTH HEBO3MOJMHO.

2. B tpeyronbauke ABC K cTopoHe a npoBeleHa BbIcoTa h,, a K cTopoHe b IpoBefieHa BbICOTA
h,. CpaBHUTE NJIMHBI BbICcOT h, 1 hy, eciu a > b.

1. hy > hy;

2. hy = hy;

3. hy < hy;

4. CpPaBHUTb HEBO3MOKHO.

3. OnpesenuTe, CKOJIBLKO pellleHUil HMeeT cileAylolad 3afada. PeniaTs safgauy He Hafo.

CmopoHbl napaarenozpamma 8 cm u 6 cm, a o0na us geicom — 10 cm. Hattdume emopyio evt-
comy napanrnenozpamma.

1. Oxno;

2. IBa;

3. TpH;

4. pellleHU¥# HeT.

4. Kak usMeHUTCS MJIOIIAAL IPAMOYTOJBLHIKA, €CJIH OLHY ero CTOPOHY YMEHBINNTh B TPH pa-
3a, a APYrylo YBeJMUNTH B TPU pasa?

1. YBennuuTCSa B AEBATH pas;

2. yBeIMYUTCSA B TPU pasa;

3. YMeHBUINTCS B TPH pasa;

4. He U3MEHHUTCH.
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5. B yernipexyroasaunke ABCD croporsl BC u AD napaniensssl. 13 Bepmiunasl C K CTOpOHe
AB onymen nepnesgukyasap CF, ero gauHa paBHa 15 cM. Otpesok FB paBer 8 cM, a cropoHa AD
paBHa 17 cm. Onpefennrte BUA YeThIpexyroiabanka ABCD.

1. IlapanuenorpamMmm;

2. IpSAMOYToJIbLHAS Tpanenus;

3. Tpamenusd, OTIMYHASI OT DaBHOOEIPEHHOI;

4. paBHOGeIpeHHAS Tpalelus.

Yacts 2

6. [Lromans MpsIMOYTroJabHMKA, B KOTOPOM CTOPOHKI OTHOCATCA Kak 1 : 4, paBHa mJomanu
KBajgpaTta co cTopoHoit 6 cm. Haiigure 60ogbIIyIo CTOPOHY NPSIMOYTOJbHUKA.

7. Ha croposax AB u AD xBagpata ABCD orJ0XeHB B C
oTpesku AN = iAB H AM = gAD Haiinure miomaias
yeTplpexyroabEnKka ANCM, ecim miaomans ABCD pasaa
1 cem2.
N
A M D

8. CocemHue cTOpPOHHI IapaJjijejJorpaMMa paBHEL 8 cM 1 11 cM, a yroa MeXXay HUMU paBeH
30°. Haiinute miaomanp mapajuiejiorpaMMa.

9. B pomGe ABCD mnpoBesera BeicoTa BK, pasHas B
5.2 cm. Haiigure mromazns pomba, ecainm yron BAD paseH
45°.
A< C
K
D
10. B paBroGeapennoit Tpanennn ABCD nepuMeTp paBeH B C
42 cM, GokoBas cTopoHa paBHa 10 cm. Haiigure niaomans
Tpalenuy, ecJIN ee OCTPHIA yroi pased 60°.
60°
A D
11. Inaronmans BD npsamoyroabHoit Tpamenmuu ABCD B C

(CD 1 AD) orcexkaeT OT TpanemWH NPSAMOYIOJLHEIN paBHO-
GenpeHHBIN TpeyroabHUK ABD. HaiinuTe oTHOImeHMe xpuaro-
Hasu BD tpanenuu K ee ocHoBaHuio AD, ecnu ocHoBaHue BC
paBHoO a.
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12. B napannenorpamme ABCD Ha cropoHe AD, paBHOM’ B
16 cM, ormeuens! Touky F u G. Haligute or”Holnenune mJo-
manu napanaenorpamma ABCD K mioliafiy TpeyroJbHUKA
GBF, ecau orpesok FG paseH 4 cM.

Yactb 3

13. Tpeyronxsauk ABC, cTopons! kotoporo 13 cM, 14 ¢cM u 15 cM, pa3aGuUT Ha TPHU TPEYTOJIb-
HHKa OTPe3KaMy, COeIUHSAIOUIUMH TOYKY IlepeceyeHn s MefHaH M ¢ BepLIMHAMY TPEeyroJbHUKA.
Haigure miomans TpeyroabEnka BMC.

14. HaiiguTe niomanhb Tpaneuy, OCHOBaAHUS KoTopoit 3 cM u 7 ¢M, a AHaroHanu — 6 ¢cM u
8 cm.

15. B Tpeyroassuke ABC nposefena meauana AD. Ha npsmoii, coxepkaieil meguany AD,
oTMeueHa TouKa M. [lokaskure, uTo Tpeyroabuukn ABM u ACM paBHOBeJHKH.

BapuaHnr 2
Yacte 1

1. ]IBa paBHOBEJIMKHUX TPEYTOJbHUKA PacHoJOXKeHbl TaK,
Kak IToKas3aHo Ha pucyHke. CyMMa ILIOIIajeil YepHBIX Tpey-
roJbHHMKOB PaBHA S|, a CyMMa ILIoInaZei 6eJIbIX TPeyroJbHH-

KOB paBHa S,. CpaBHuTe S; 11 S,.
1. Sl <Sz; 3. Sl >S2;
2.8;,=3Sy; 4. cpaBHUTb HEBO3MOXHO.

2. B mapannenorpamme ABCD kK cTopoHe a IpoBeleHa

BBIcOTa h,, a K cCTOpOHe b n1poBefeHa BbicoTa hy. CpaBHUTE JJIHHBI BbICOT A, U hy, ecin a > b.
1. ha =\hb; 3. ha >hb;
2. h,y < hy; 4. cpaBHUTb HEBO3MOXKHO.

3. OmpepesuTe, CKOJBKO pellleHUH HMeeT cileAyolnas 3ajgava. PeinaTth 3afauy He Hafo.

Cmoponwt napannenozpamnma 15 cu u 6 cm, a 00na us ezo evicom — 18 cm. Haitdume emopyio
8blCOMY NApanLienozpamma.

1. OxHo; 2. nBa; 3. TpH; 4. pelreHHNs HeT.

4. Kax nsMeHHUTCs IJIOMAalb IPSIMOYTOJLHUKA, €CJIH OGHY ero CTOPOHY YBEJHUYHTH B UeThIpe
pasa, a Ipyrylo yMeHbIIUTD B ABa pasa?

1. ¥YBennuutcsa B IBa pasa;

2. YBeJIMYUTCS B YeThbIpe pasa;

3. YMEHBIINTCS B IBa pasa;

4. He UBMEHUTCA.

5. B yeTeipexyronbauke ABCD ¢toponust AB u CD napasniensHsl. 13 Bepmuesl C K CTOpoHe
AB onyuieH nepneaaukyasip CF, ero nnuna pasaa 12 cm. Orpesok FB paseH 5 cm, a cTopoHa AD
paBHa 15 cm. Onpegesnnrte Buj yeThipexyroiabauka ABCD.

1. IlapaJesnorpamm;

2. mpaMoyrojhHas Tpamemus;

3. Tpamenus, OTJIUYHAA OT paBHOOEIpEeHHOI;

4. paBHObGeApeHHAas Tpallelus.
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YacTtb 2

6. B npamoyronsenke ABCD ctoponsl paBHBL 3 ¢cM 1 8 cM. Haliiurte MeHBIIYIO CTOPOHY
PaBHOBEJIMKOTO eMy IIpaMoyroiabHKKa A, B,C;D,, nepuMeTp KoToporo pases 20 cM.

7. Ha croporax AB u BC xBagpara ABCD orioxkeHbI
otpeskn AK = %AB n BL = %BC. Haitqure mniaomansb

yeTeIpexyroabHHKa KBLD, ecqm miomanb Ksazpata ABCD

paBHa 1 cM2.

B L C
K
A D

8. Tymoii yrox pom6a paser 150°, a ero cropoHa pasHa 6 cm. HaliguTe nromans pomba.

9. B napannenorpamMe ABCD npoBefeHH BhIcOTh! BK m

BL, pasHBIe 3J§ ¢cM ¥ 5 cM cooTBercTBeHHO. Haiinure
IJIomAaAh napajjejorpaMma, ecan yroia BAD paBeH 45°.

10. OxBa M3 AVaroHajel DPAMOYTOJBLHON TPANEINH AT
3Ty TpalelyIo Ha JBa IPAMOYToJbHEIX paBHOOeIPEeHHKIX Tpey-
roabHEHUKA. HajizuTe momans aToil Tpanenn, ecjau ee 6oxkoas
CTOpOHA, NpHJeKalias K IpIMOMY YTy, paBHa 4.

11. CropoBa paBHOCTOPOHHEro TpeyrojibHHKa DaBHa d.
HaiiguTe oTHOIIEeHNe NJNHKI MeJHaHbl 3TOTO TPEYroJdbHUKA K
€ro CTOpOHe.

12. B tpanenuu ABCD ocrHoBauna AD u BC paBHuI 14 cM 1
4 cM cooTBeTcTBeHHO. M3 BepmHHE B mnpoBejieHa OpsmMad,
napaJjuteabHass cropoHe CD. HailiiuTe oTHOINeHHe IJIOIMIAAH
tpaneunun ABCD x niomanu Tpeyroabanka ABF.

B c
e ‘ ;L
K D
B C
A/<45° jp
B
VAN
D
B C
F D

A
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YacTtb 3

13. Kaxxgas nuarosaJb YeTHIpeXyroJbHUKA AeJIUT ero Ha ABa PABHOBEJINKHUX TPEYTroJbHUKA.
IlokakuTe, YTO JaHHBIN UETHIPEXYTOJbHUK — IIapaJljIe]orpaMM.

14. Haiigure nmiuomaap Tpamenuy, oCHOBaAaHUA KOTopoil 6 cM 1 26 ¢M, a 60KOBBIe CTOPOHBI —
12 cMmu 16 cMm.

15. B tpeyronsEnke ABC uepes Bepuinuy A tpeyrojibunka ABC mpoBefieHa IpsiMasi, napaJ-
nenpHas cropoHe BC. Ha aToii npsiMoit ormeueHa Touka M. JlokakuTte, 4To TpeyroabEuKu ABM
u ACM paBHOBEJIUKH.

Fnasa Vil. MonoOHbIe TPeyroNnbHUKN

Ilennio TecTa, peKOMEHJOBAHHOIO IS JaHHOMN IJIaBbl, IBJISETCS OllepaTHBHAS IIPOBepKa A0-
CTHXKeHHA y4YalllMMHCSH BOCBMOTrO KJjacca 00s13aTeJbHOTO YPOBHSA HOJrOTOBKH 1o TeMaM “Omnpe-
IeJeHHe TTOJOGHBIX TPeyroabHNKoB”, “IIpusgaku monobus TpeyrodsHukos ”, “IIpumenenue mo-
OO A K TOKa3aTeJLCTBY TeoOpeM U penieHHo 3aiady. COOTHOMIEHNA MeXKAY CTOPDOHAMHU U yTriIaMU
IPAMOYTOJBLHOIO TpeyroJibHMKa”. 3aJaHNsl TeCTOB HallpaBJIEeHbI Ha IIPOBEePKY OCHOBHBIX yMe-
HUH, GOpMHUpPYEMBIX IIPY HU3YUEHUHN ITHX TEM:
—— pacOo3HaBaThb Ha 4YepTe)kaX HPOIOpIMOHANbHbIe OTPe3KM U NoJOOHBle TPeyroJlbHUKH,
UCHOJbL3YS X OIpefesIeHNs;

— BBLIJEJATH U3 JaHHOU KOHPUTrypalyH Hogo0Hbie TPeYroJdbHUKY;

— pacno3HaBaTh Ha 4YepTe’KaX HOJ00HBIe TPeYroJbHUKH, IIPUMEHSS NPHU3HAKM HoAobusd
TpPeyroJLHEUKOB;
— paclo3HaBaTh M M300parkaTh Ha UepTerKaxX CpeJHIOI0 JUHHUIO TPEeYroJbHUKA;
— HeJIaTh BBIBOJbI U3 II0J00US TPEYTOJbHUKOB;
— BBIUMCJIATH 3HaUeHUs AJUH CTOPOH, TPAJyCHYI0O Mepy YIJIOB, IPUMeHsA NIPU3HAKH TOJO-
6151 TPEYTrOJLHUKOB U paHee U3yUYeHHBIe CBOMCTBa GUTYD;

— 3HaTh 3HaUeHUS CHHYCa, KOCUHyca 1 TaHreHca yrios 30°, 45° u 60°;

— BBIYHMCJIATh 3HaAUEHNS KOCHHYCaA, CHHYCa M TaHIMeHca OCTPOro yrJa IpsIMOYTroJbLHOTO Tpe-
YTOJbHUKA IPH pelleHNN KOHKPEeTHHIX 3aJad4;

~— pelIaTh 3aJadyy Ha BhIYMCJIEHHE 3JIeMEeHTOB IIPSAMOYTOJILHOI'O TpeyroJIbHUKa: IJUH CTO-
POH, TPafyCcHON Mephl YIUIOB, IIEPUMETPOB TPEeYroJbHHUKOB, IIPUMEHSA TeOpeMBI O CpeX-
Hell JUHHUM TPEeYroJIbHUKA; OIpelesieHUsI CHHyca, KOCHHYca M TaHTeHCa OCTpOro yria
NpAMOYTOJLHOTO TPEYTOJLHUKA U paHee N3yUeHHble CBOHCTBa GUTyD.

TIpu aTOM omocpeoBaHHO IIPOBEPSAIOTCS CJIeAVIOIINe YMEHUS:

— HOHMMATH YCJIOBHE 3ajlaull, BJIaJeTh COOTBETCTBYIOLIEH TepPMUHOJIOrHeil 1 CUMBOJIMKOM;

— YHUTaTh UepPTe’KH, CONPOBOXKIAIOIINE TeKCT 3afauH, COIOCTABJATL TEKCT 3aJauMl ¢ JaH-

HBIM YePTeXXOM, BBIAEJISTh Ha YepTerke HeoOXOAUMYIO IIpY pellleHNU 3ajauyl KoHdurypa-
UI0.

TECT 3

BapuaHr 1
YacTtb 1

1. Cpenu npuBelleHHBIX HUMKe TPOEK UHceJ OIpeesITe TPOMKY YHcell, IPOIOPIMOHATILHBIX
yucaam 1,4 u 5.
1. 2,4, 5;

2.2,8,
3.
4

1
, 1
5

k]

.

b

0;
0

b4

O > 00

. .

[\ I WV

I
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2. Ilpamoyronbuble TpeyrodbHMKN ABC u FDA 1nomoGHEIL.
OnpexpeinTe, KaKas M3 3adHcell NMPONOPIMOHAJBHOCTH BCeX IIap
CXOJCTBEHHBIX CTOPOH SIBJISE€TCS BEPHOMH.

148 =4c ~ B’
9 AF _AF _AD.
AB AC CB’
3.‘12_‘2‘_12‘
AB AC CB’
4, AF _AC _ BC

3. Hau mpsaMoyroJibHLIN TpeyroabHuk ABC (LC — npsiMoit).

B oTBeTax BpiGepuTe M HOLUEePKHUTEe BepHOE OIlpeJieIeHNe KOCHHY- A
ca ocTporo yrJa B.
l.cos B = %BJ ;
2.cos B= g—g ;
3.cos B= g% H C B

4. onpeneJITh HEBO3MOXXHO.

4. Onpefenure, BepIIMHAMH KAKOI'0 YeTHIPEXYT'OJBLHUKA ABJISIOTCS cepeJlMHbl CTOPOH POM-
6a, OTJIMUHOrO OT KBajgpara.

1. ITapaniesorpaMMa, OTJIMYHOrO OT IPSAMOYTOJbHNKA U poM6a;

2. NIpsIMOYroJbLHNKA, OTJIMYHOTO OT KBaApaTa;

3. pom6a, OTJIMYHOIO OT KBaJgpaTa;

4. kBagpara.

5. B Tpeyroasank ABC Buucan pom6 ADFE Tak, 4TO yroi A y B
HUAX OoOmuii, a IPOTUBONOJOXKHAasI eMy BepmnHa F JeXHUT Ha
cropoHe BC. lmarosamm pombGa paBHHI 8 cM m 6 cMm. Harigure
orHoieHue BF : FC, eciu AB = 15 cM.

1.2:3; v
’ D
2.1:3; F
3.2:1;
4.1: 2.
A o C
Yactb 2

6. Tpeyroapanku ABC u FDG nopo6asl. Ilnomans TpeyroabEuka FDG cocraBiasieT g

niromanu TpeyroibHuka ABC. Haitaute KoaddUIIHEeHT IOK06MA 5TUX TPeyToJbHUKOB.

7. Tpeyronpanku ABC u FDG 1nogo6HbI 1 UX CXOACTBeHHBIE CTOPOHBLI OTHOCATCA, Kak 5 : 3.
Haiinure nepuMeTp Tpeyroabuuka ABC, ecau nepuMeTp Tpeyroabanka FDG pagsen 18 cm.
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8. B napasnenorpamme ABCD pguaroHans AC C
nepneHAUKyJAApHa cTopoHe CD. Haitagure Ttymnoii
yroJl MexXJy AHaroHajJsIMU, ecJH AuaroHaau AC u -
D
BD paBHEHI 6 cM u Gﬁ CM COOTBETCTBEHHO. B\OM

A

9. B TpeyroarHuKe ABC npoBefieHa 6HcceKTpHCa
BD. Touka D penut cropory AC Ha oTpesxn AD u
DC cooTBeTcTBeHHO paBHEIe 3 cM M 5 c¢M. Haiinure
cTopoRy AB, eciau ctopora BC pasga 10 cMm.

10. Boicota CD npAMOYroJbLHOI0O TPeyroJbHUKA
ABC, npoBefieHHas U3 BepIINHLI npamoro yriaa C,
IeJUT TrunotreHysy AB Ha orpesku AD u DB.
Haiigure Bricoty CD, ecnit AB = 26 cM, AD = 8 cm.

A
QD\
B C

C
A D B

11. Imaronans kBaaparta pasHa 26 cM. HalianTe mepuMeTp YeTHIpeXyrolbHHKA, BePIIMHAMA
KOTODPOTO SABJSIOTCS CepefNHEI CTOPOH KBagpara.

12. Iunaromans AC pomGa ABCD paBma 24 cm. CepenmHa cTopoHRl AB — Touka K —
coegqnHeHa c Bepmmuoit D u nepecekaer gnaronais AC B Touxke M. Haiinnre qanay otpesxa MC.

Yactb 3

13. Yepes Bepmuny B Tpeyroabanka ABC mpo-
BeJeHa npamas BD, napannenbHas AC. Yepes Touky
N, nexkamyio Ha cTropoHe BC, mpoBeaeH Jydu AN,
IepeceKalonuil 3Ty OpAMYyio B Touke D, a MeanaHy
BH B Touke K. B kakoM orHommeEuH Touka K neaut
Mmenuany BH, eciu BN : NC=1:2?

14. Tpeyronpeuku ABC u A;B{C; nogo6HH 1 HX
croponst BC n B,C, cxoncTBeHHble. BricoTa AD Tpe-

yroabHuKa ABC oTHocuTest K ero cropoHe CB, Kak
2:3. Haiiaure orHOmenue ctoporsl C,B; Tpe-

yroapHEHKa A B,C; K ero Beicore A;D;.

B,

B D,

B D,
N
A——p—+——cC
D
Ay

A C

15. JToxka’kuTe, 4TO B IPAMOYTOJLHOM TPEYTroJbHUKe IPOEKIINY KaTeTOB Ha I'MIIOTEHY3y OT-
HOCATCA KaK KBAaApaThl KaTeTOB.
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BapuaHTt 2
Yactb 1

1. Cpenu npuBeIeHHBIX HUXKe TPOEK UNcesl OIpefeuTe TPOMKY Uucesd, MPONOpPIAOHAIbHBIX
yucaaMm 2, 3 u 4. ‘

1.2, 3, 8;

2.2,6, 4;

3.4,6,12;

4. 6,9, 12.

2. Tpeyroapuuxn ABO n DCO nopo6usl 1 LOCD = B
= ZOAD. Onpegennre, Kakasg U3 3amuceil IpomopIuo- 7
HaJLHOCTH BCEeX IIap CXOICTBEHHBIX CTOPOH SBISAETCS
BepHOI.

1. €D _CO _ Do A

" AB BO A0’ D
9. CO _0D _CD

3. JaH mpsaMoyroJmpHBIA TpeyroabHUK ABC (LC —

npsmMoii). B orBerax BrIfepHTe M HOXUYEpPKHHUTE BepHOE A
ollpeZieJieHNe CHHYCA OCTPOro yIila A.
1.sinA=$2;
3.8inA = %% H
2.sinA = % 3 Cc B

4. onpenesinTh HEBO3IMOXHO.

4. Onpefennure, BepIIHHAMY KaKOI'0 YeTHIPEXYroJbHHUKA ABJISIOTCS CepeAUHBl CTOPOH IIpS-
MOYTOJIbHHKA. , )

1. ITapannenorpaMMma, OTJIMYHOTO OT IPAMOYTOJILHUKA U poMba;

2. IpSAMOYTOJbHUKA, OTJIMYHOrO OT KBAaJApAaTa;

3. pom6a, OTIIMUHOIOC OT KBaJparTa;

4. xBajgpara.

5. B rpeyroasauk ABC Bumcan pom6 ADFE Tak, B ‘
4yTO yrol A y HHUX oO0IOUii, a IPOTHBOHNOJOXKHAA €My
BepmiuHEa F Je’kUT Ha CTOpOHe TpeyroabHHKa BC. D A

HOuaronanu pomba paBHbl 12 cM m 16 cm. Haiigute V
otHomenue BF : FC, ecin AB = 15 cM.
1.2:3;

: 2; E
: 1;
2

- W N
W DN =

.
.
.
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YacTtb 2

6. Tpeyroavsumkr ABC u FDG nopo6unl. Ilnomans TpeyronbEmka FDG cocrasiasder i

mwromazny TpeyroisEnka ABC. Haiianre KoahdUNMEHT MIOL00MS 3TUX TPEYTOJbHUKOB.

7. Tpeyronsuuku ABC u FDG nogo6HbI 1 UX CXOJCTBeHHBIE CTOPOHLI OTHOCATCSH, Kak 4 : 3.
Haiigurte nepumetp Tpeyroabarka ABC, eciiu nepuMeTp Tpeyroaseuka FDG paBeH 42 cM.

8. B napannenorpamme ABCD, cropora CD KOTOpOro C

paBHa 4 /3 cM, auaroHanb AC HepOeHAMKYJISPHA CTOPOHE
CD. Haiinure Tynoil yroa MexXJay ANAroHaJIsIMH, ecJIH AHAa-

B o D
rounaJyib AC paBHa 8 cM.

9. B TpeyrossEUKe ABC co croporamMu 10 cMm, 15 cMm C
17 cm nmpoBegeHa 6uccextpuca BD k Gonsmreit cropore AC.
Haiiznte MeHbImHII M3 OTPe3KOB, Ha KOTOphle Touka D D
Ieaut cropouy AC.

10. Bricora CD npsMoyroJsHOro tpeyroibeEnka ABC, c
IpoBelleHHasA H3 BepHIMHBI NPSIMOro yrJja, NeJUT THIO-
Teny3y AB na orpe3ku AD n DB. Haitaurte karer AC, ecau
AB =16 cm, BD =7 cMm.

D

11. InaroHass paBHOOeADeHHOH Tpanenuu paBHa 26 cM. HaitiguTe mepuMeTp 4eTHIpEXyrob-
HYKa, BepIINHAMH KOTOPOr'o SBJIAIOTCS CEPeIHHBI CTOPOH TpAaIeH.

12.Inaronans BD npsmoyroabanka ABCD pasra 24 cMm. CepeanHa cTopoHbI AB — Touka K —
coefinHeHa ¢ BepiminHoi D n nepecekaer guaroHayis AC B Touke M. Haligure giuny orpeska AM.

Yactb 3

13. JloxaskuTe, YTO €CJM AUAaroHaly deThbipexyroibHuka ABCD B3auMHO IepHeHIWKYJIAP-
eI, To AB? + CD? = BC? + AD?.
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14. Yepes Bepmmmry B paBHOGepEHHOr'0 TpeyIroJbHHUKA B D
. i
ABC nposejeHa npamas AD, napajieabHas ocHoBaHMIO AC.
Yepes Touky K — cepeauny BeicOTHl BH — mnpoBefeH ay4
AK, nepecekalomuii 3Ty npAMYylo B Touke D, a cropony BC B N
Touke N. B kakoMm oTHomeHnn Touka N neaut cropory BC?

15. Tpeyronesankn ABC n A B,C, mono6HE X HX CTO- A
porsl AB m A;B, cxoigcrsenHmle. Buccextpmca CD Tpe-

yroasHuKka ABC oTHocuTcsT K ero cropose AB, Kak 2 : 3.
Haiinure orHOmeRne cTopons! A; B, Tpeyroabauka A;B,C; k B, ¢
ero 6uccexrpuce CD,.

Dy

- B C

fnasa VIill. OKPY)XHOCTb

Hensbio TecTa, peKOMEHAOBAaHHOIO AJIA AAHHOM IVIaBhl, ABJIAETCS OllepaTUBHAas NpoBepKa Jo-
CTHXKeHHA yYalIuMHCA BOCBMOr0 KJjacca o6g3aTeILHOTO YPOBHSA MOATOTOBKH o TeMaM: “Kaca-
TeJIbHAS K OKpY)kHOCTH”, “I{eHTpaNsHbIe N BIHCAHHBIE YL, “YeThIpe 3aMeuaTebHbIE TOUKH
TpPeyroJbHNKa”, “BrucanHas ¥ ONHCAHHAS OKPYXKHOCTH”, 3alaHUA TeCTOB HallpaBJeHkl Ha Ipo-
BEPKY OCHOBHBIX YMeHHH, GOPMHDPYeMbIX IIPY U3YUeHHH dTUX TeM:

— pacno3HaBaTh Ha YepTeXKaX CeKYMYI0 M KacaTeJbHYI0O K OKPYXXHOCTH, IEeHTpaJbHbIH
yroJ M IYTY OKPY>XHOCTH, COOTBETCTBYIOIIYI0O AAaHHOMY LeHTPaJbHOMY YIiy, M YroJ,
BINCAHHHIN B OKPY’KHOCTh, HCNOJb3YA UX OIpe/iesIeRNs;

— omIpeAesATh B3aMHOE PAacHOJIOXKeHNe NIPSAMON U OKPYKHOCTH;

— dopMyJIHPOBaTH YTBep:KAeHNe, 06paTHOEe JaHHOMY;

— BBIUYUCJIATH 3HAYEHUSA JJIWH CTOPOH, 'PafyCHYIO Mepy YIJIOB, IPHMEHAsA olpelfesleHNs ce-
KyIneil 1 KacaTeJbHOH K OKPYXKHOCTH, HEHTPATIBLHOI'O 1 BIMCAHHOTO YTJIOB, OKPYKHOCTH,
BIMCAHHOW B MHOTOYIOJbHUK, 1 OKPYKHOCTH, OIMCAHHON OKO0JI0 MHOTOYTrOJbLHUKA; MHO-
royroJbHUKa, BIINCAHHOTO B OKPY’KHOCTb, M MHOIOYI'OJbHMKA, ONNCAHHOI'O OKOJIO OK-
PY’KHOCTH; CBOMCTBO KacaTeJbHO! M NPH3HAK KacaTeJbHOIl, TeOPeMEI O BOMCAHHBIX YT-
JlaX, TeOpPeMBI O TOUKAaX MepeceueHHs: OGHMCCEKTPHUC, BLICOT M MeAMAaH TpeyroJbHHKAa, a
TaKKe CepeUHHLIX IIePIeHANKYJIAPOB K CTOPOHAM TPEYTOJILHUKA; TeopeM 06 OKpY KHOC-
TH, BIMCAHHOH B TPEYrOJbHMK, X 06 OKPY>XHOCTH, OIMCAHHONU OKOJIO TPEYTOJLHHKA;
CBOMCTB ¥ IPM3HAKOB BOINCAHHLIX M ONMUCAHHLIX YeThIPEXYTOJbLHNKOB.

ITpn 3TOM omocpeZOBaHHO MPOBEPAIOTCH CAeAyIOUAe YMEeHUs:

— NOHMMATH YCJIOBYE 3aJlaY, BIaJeTh COOTBETCTBYIOME TePMUHOJOTHEeH! M CHMBOJMKOI ;

— YUTaTh YePTeKHU, CONPOBOXKIAIONINE TEKCT 3aJa4H, COIOCTABJIATL TEKCT 3alaudl ¢ JaHHBIM
YepTeOM, BbIJeNSTh Ha YepTerke HeoOXOAMMYIO IIPH pellleHny 3aJaull KOHGHUTypaluio.

TECT 4

BapmanT 1
Yacts 1

1. lausl Tpu npsamsele k, I ¥ m. Ilpamite k u | mepecekaloTcss B Touke A, npsamele [ U m
HnepeceKaloTcsi B TouKe B, a npsimele k 1 m — B Touke C. Onpenenure, CKOJBKO CYHIeCTBYeT
OKPY>XHOCTeli, OJHOBPEMeHHO KacaloIqUXca Ka’KI0oi U3 Tpex OpsAMBIX k, [ 1 m.

1. Hu oxnoit; 2. onHa; 2. TpH; 4. yersIpe.
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2. Paguycel AByX OKPY’KHOCTe paBHBI 6 cM 1 9 ¢M, a paccTogHMe MeX Iy UX [eHTPaMH paB-
Ho 9 cM. OnpejennTe, CKOJLKO OGIINX TOUEK UMEIOT 3TH OKPY>KHOCTH.
1. Hu ogHoii; 2. ofgHa; 3. oBe; 4. Tpu.

3. Ompenesnurte BUA TPeyroJbHHKA, €CJU TOUKA llepecedyeHUs CepelUHHBIX MepHeHANKYJIA-
POB K €T0 CTOPOHaM JIe)KHT Ha OXHOM M3 CTOPOH TPeYroJibHUKA.

1. IlpaMoyroJbHBIH;

2. OCTPOYTONLHBII;

3. TYIOYTOJbHBIN;

4. onpefieINTH HEBO3MOMHO.

4. Yrinl TpeyroJabHUKA OTHOCSTCA, Kak 3 : 12 : 5. Onpenenure, Kak pacrooKeH IMEeHTP OMM-
CaHHOU OKOJIO 3TOr'0 TPeYroJbHUKA OKPYKHOCTH.

1. BEyTpH TpeyroJbHUKA;

2. Ha OJHOM M3 CTOPOH TPEYroJbLHHUKA;

3. BHe TPEeyTOoJbHIKA;

4. onpeieIUTH HEBO3MOSKHO.

5. IleHTpHl BINCAHHOH M ONMCAHHOM OKPYsKHOCTeH TPEeyrojbHHUKA JIeKaT Ha OAHOM M3 ero
BBLICOT U He coBnajaioT. OnpeaesnTe BUJ TPeYTOJbHAKAE.

1. PaBHOGeIpeHHRIH;

2. paBHOCTODPOHHMIL;

3. pa3HOCTOPOHHU;

4. onipeie TNTh HEBO3MOXKHO.

Yacts 2

6. Ilo nagHBIM pUCYHKA HaliUTe rpaJyCcHYIO Mepy yria y.

7. JIBe OKPY’KHOCTH KacaloTca B Touke D. YTroJ MexxaAy IHaMeTpoM
FD n xoppoit FE wmenbmeill okpyskHocTm pasen 20°. Haitaure
rpagycHyo Mepy yria f.

8. Xopza cTAruBaeT AYry oKpy:KHOCTH, I'paflyCHas Mepa KOTOPOi

40°. Haiigute rpaiycHyio Mepy yria, KOTOPLIA o6pasyeT 3Ta Xopjha ¢
KacaTeJbHOH K OKPYXHOCTH, IIPOXOAANIEH Uepes ee KOHeIl.
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9. Bepmunn!l uersipexyroibEuka ABCD jnexaT Ha
OKPYXHOCTH W pasbuBaloT ee Ha uyeThlpe AYTIH,
rpagycHble Mepbl KOTODPBIX TOCJIeZOBATEJbHO DaBHEI
56°, 74°, 97° m 133°. Halizure rpagycayio Mepy
MeHbIIero yrija YeThHIPeXyroJlbHAKA.

10. B paBHOGepeHHEIN TpeyroabHNK ABC BoncaHa
OKPYXXHOCTb, KOTOpasi KacaeTcsl ocHoBaHNs AC B TOUKe
G, a 60KOBEIX cTOopoH — B Toukax D m F. Hailigure
nmepuMeTp TpeyroabHHKa ABC, eciim FB = 4 cm, AG =
=2 cM.

11. K 1ByM OKpY>XHOCTAM ¢ HEeHTPaMH# B TouKax O u

O, m pagmycaMu, paBHHIMHE 12 cM m 4 cM, IpoBefieHa .

KacateaqbHas AB. Haiigute paccTogsHHe MeXIY
EeHTPaMN OKPY:KHOCTeil, ecJM OTpe3OK KacaTeJbHOH
AB pases 15 cMm.

12. JIBe oKpyXHOCTH ¢ paauycaMu 9 ¢cMm u 3 cMm
KacaloTcs BHeIMHNM o6pa3oM B Touke A, 4yepe3 KOTOPYIO
nopoxoauT mx obmas cexymasi BC. Haiiaure IiIuny
oTpeska AB, eciit AC paBeH 5 cM.

YacTtb 3

A C

qm

/B

A

(_/
o

B

13. [loxaxxnTe, 4YTO rpajycHas Mepa yria, BepIIMHA KOTOPOTO JIEXKUT BHYTPHU OKPY>KHOCTH,
PaBHA IOJYCYMMe I'PagycHBIX Mep AYT, U3 KOTOPHIX OJHa 3aKJIOUeHa MeKAY ero CTOpoHaMH, a

ApyTas MeXAy IPOAOYKeHUSIMH CTODOH.

14. B tpeyronsauke ABC npoBenern! 6uccekTpuckl BE u CM. A

Haitgure yron BEM, ecin yron BAC pasen 60°.
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15. Ha cropore AB mapasnenorpamma ABCD kak Ha JuaMeTpe IIOCTPOEHA OKPYXKHOCTH,
IIpoXoAAlas Yyepe3 TOUKY llepecedeHUs ANaroHajeil u cepequny ctopoHsl AD. Haligure ocTpuii
yroJ napajjiejorpaMma.

BapuaHT 2
Yactb 1

1. [lauwl Tpu npsmseie k, I u m. IIpamele k u | napanielbHB], a IpAMas m HX IepeceKaert.
OnpenennuTe, CKOJIBKO CYILIECTBYET OKPYKHOCTeI, OIHOBPEMEHHO KacalomuXxcs KaXA0i U3 Tpex
npaMmeix k, l u m.

1. Hu oxmoii; 3. IBe;

2. oHa; 4. Tpu.

2. Pagnycsl IBYX OKPYKHOCTeH paBHbI 4 ¢cM B 7 CM, a pacCTOsIHNEe MeXAY HX HeHTpaMH paB-
Ho 11 cM. OnpesiesinTe, CKOJILKO OOIIIUX TOYEK HMMEIOT 3TH OKPYXHOCTH.

1. Hu ogHoii;

2. ogHa;

2. IBe;

4. Tpu.

3. OnpegennTre BUJ TpeyroJbHHKA, €CJIM TOYKA IepeceyeHEUs CepeJMHHBIX HepHeHAUKYJIS-
POB K €ro CTOPOHAaM JIE3KUT BHE TPEeyTroJIbHHKA.

1. IIpsaMoyrosbHbIN;

2. OCTPOYTOJIbHBIH;

3. TYIOYTOJIbHBIN;

4. onpeneJuTh HEBO3MOXKHO.

4. Yranl TpeyroJbHHKA OTHOCATCS, Kak 3 : 4 : 5. OnpeeanTe, KaK pacHooJIo’KeH IeHTP OK-
PYKHOCTH, OIIMCAHHOM OKOJIO 3TOr'0O TPEeyroJbHUKA.

1. BuyTpu TpeyroJbHHUKA;

2. Ha OJHOH M3 CTOPOH TPEeYr'oJbHHUKA;

3. BHe TpeyroJbHUKA; A

4. ompeaeJUTh HEBO3MOXKHO.

5. IleHTpHI BIIMCAHHON M ONMCAHHON OKPY’KHOCTEeH TpeyrojbHHKa coBmagaioT. Onpenenure
BHJ TpeyroJbHHKA.

1. PaBHoGeIpeHHEIIT;

2. paBHOCTOPOHHMUI;

3. pa3HOCTOPOHHMI;

4. onpeleJINTh HEBO3MOXKHOQ.

Yactb 2

6. ITo faHHBIM pHCYHKA HAWANTe IPafyCHYIO Mepy yria .
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7. IIBe oxpy>XHOCTH ¢ IeHTpaMu B Toukax O m O; kKa-

CaloTCA BHYTPEHHUM 06pa3oM. YroJj, o6pasoBaHHbIN XopAaMu
CE u DE OoKpy»XHOCTH ¢ IleHTpoM B Touke O; paBeH 15°.

HaiiguTe rpagycHyio Mepy yria, o6osHauyeHHOro 6yKBoii B.

8. K oxpy:xkHOCTH H3 Touku C mpoBefieHBl KacaTeJIbHble
CA u CB. Haitgure rpagyceylo Mepy yria ACB, ecan rpagyc-
Has Mepa MeHbIeil Ayru AB pasHa 108°.

9. Bo BumcaHHOM ueThIipexyroiabEnrke ABCD yron ABD
paBeH 50°, a yrosx CDA paBeH 75°. Haitgnre yrosx CAD.

10. B Tpamenmuio BoucaHa OKPYXXHOCTh. HaiiguTe mepu-
MeTp 3Toi Tpamennu, ecJIN ee OCHOBAHMS paBHH 8 cM 112 cM.

~11. B oxpykrOCTH ¢ iaMeTpoM 20 ¢cM npoBeJieHbI ABe Ia-
paJLieJbHBIe XOPAKL, JJNHA KaK 0l U3 KOTOPHIX paBHa 16 cM.
Haitignte paccTossHAE MeXAY XOPAaMu.

&

)

A‘\_/D

D
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12. [IBe xacaoluecss BHEIITHUM 00pasoM OKPY>KHOCTH

¢ neHTpaMu B Toukax O u O; KacaloTcs cTOpoH yria A (B B

u B, — ToukH KacaHus). PaccTosgHne Mexy TOUKaMu A B

O, B nBa pa3a MeHbIIle, YeM PACCTOSHUE MeXAY LeHTPaMK ‘
okpy:kHocreit. Halinure paguyc O,B,, eciu paguyc OB By '

paBeH 24 cM. .

, ¢
A
Yactb 3

13. lokaxkure, 4To rpagycHasi Mepa yrja, BepIIHHA KOTOPOro JIEXKHUT BHE OKPY>KHOCTH, paB-
Ha II0JIYPa3HOCTH rpaJlyCHbIX Mep AYT, 3aKJIOUEHHBIX MeXXIY ero CTOpOHaMH.

14. B tpeyroaseuke ABC yron B pasen 80°, yroa C C
paBeH 70°. BRyTpu TpeyrosbHNKa BhIOpaHa Touka M Tak,
uyTo TpeyrodbHUK CMB — paBHocTopouHuii. Haigmre
yroa MAB. A

B

15. Jlaga Tpanenus, B KOTOPYIO MOYKHO BOMCATh OKPY»KHOCTS. JJOKaXHUTe, UTO OKPY>KHOCTH,
IIOCTPOeHHLIe Ha ee OOKOBLIX CTOPOHAX KaK Ha JHaMeTpax, KacalTcdA OPYT Apyra.

MnaBa IX. BexTopsl

Ileaslo TecTa, peKOMeHZOBAHHOTO AJA HAHHOM I'JIaBhl, ABJSETCS OllepaTHUBHAS IIPpOBEpKa J0-
CTHKeHHSI yYallHMUCA BOCBMOro KJiacca 0043aTeJIbHOro YpoBHA HOATOTOBKH IO TeMe: “BekTo-
phi”. 3agaHus TeCTOB HaIpaBJeHb! Ha IIPOBEPKY, OCHOBHLIX YMEHH, GOPMHpPYEeMEIX IDH U3yye-
HHH 3TOU TeMbl:

— IIOHMMAaTh, YTO TaKOoe BEKTOp, JAJHUHa (MOAYJIb) BEKTOpa, paBHbLIe BEKTOPhI; KaK CTPOUTH

CYMMY HECKOJBbKHX BEKTODOB;

— usobpakaThb U 0603HAYATH BEeKTOD, Pa3jiuyaTh ero Hayajao ¥ KOHeIl B 3aliCH U Ha uepTe-
JKe, paclio3HaBaTh, U300pakaTh M 3alIMChLIBaTh COHAIIpaBJIeHHbIe U IPOTHUBOIIOJOMKHO Ha-
npaBJeHHbIe BEKTOPBI, OTKJIAAbIBATh OT JII000¥ TOUKHK BEKTOD, PABHBIA JaHHOMY;

— pacmo3HaBaTb Ha YepTeke U CTPOUTH CYMMY ¥ pPa3HOCTb ABYX BEKTOPOB, CYMMY HECKOJIb-
KHX BEKTOPOB, 3alaHHBIX IreOMeTpPHUECKH; CPeJHIO JHHHUIO Tpallenuu;

— BBIUMCJATH 3HAYeHUS AJIMH CTOPOH, FPajyCcHYI0 Mepy YIJIOB, IIDMMEeHsASA 3aKOHbBI CJIOXKe-
HHUS BEeKTOPOB; 3aKOHOB IpOM3BelleHHSI BEKTOpa Ha YHCJO; OOpelejieHHNe H TeopeMy O
cpexHell IMHUY TpPalleliui; '

¥ IPHUMEHSATH NoJIydYeHHbIe 3HAHUS [IPU pellleHHNH 3ajad.

[Ipu aTOM ommocpeOBaHHO IIPOBEPAIOTCS CIeAYIOLINe YMeHHS:

— IOHMMAThH YCJIOBHE 3aJlauy, BJaJeTh COOTBETCTBYIOMIEH TePMHUHOJIOrHe ¥ CHMBOJIHKOI;

— YHUTaTh UYEePTEeKH, COINPOBOXKAAIOLINE TEKCT 3aJadl, COIOCTABJIATh TEKCT 3aJayMl C JaH-
HBIM 4YepTe:KOM, BbIAEeNATh Ha uepTerke HeOOGXOAMMYIO IIPU pellleHUH 3afayy KoHGpHUrypa-
IIUIO.
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TECTS

Bapuasur 1
Yactb 1

1. Yernipexyronbauk ABCD — kBagpar. Cpeau naH- B C
HBIX BEKTOPOB YKaXKHTe OJHY Hapy PaBHhIX BEKTOPOB.

1. AB u DC;
2. BC u DA;
3. AB u CB;
4.CD n DA.

2. ana tpaneuns ABCD. BripasuTre BeKTOD CB ue- B C
pes BeKTOph G, b n ¢,ecnmnd =BA,b =AD u¢ = DC.
1.¢+b-a; 3.b+a+e¢;
2.4 -¢+b; 4.-(@ + b +¢). A D

3. Nunaronanu pom6a ABCD AC u BD paBHB! 10 cM 1 C

24 cM cooTBeTcTBeHHO. HalizuTe AIMHY BeKTOpa DA.
1.5 cm;
2.12 cM;
3. 13 cm;
4. 17 cm.

4. B rpameunu ABCD AC =a, DB =bnAD =¢.
Toukn M n N — cepenunnl suarosaneit AC u BD coorsert-

cTBeHHO. BrIpasuTe BekTop M N uepes BeKTOpH @, b ¥ ¢.

1.

Ql
|

(o]
I

S

2.¢

+
Dolms DI pojm DO
l
+
(s ] S

w
o
|

Q!
+
DI DO pojes DOI

-~
(o]
+
QI
|
o

5. Muaronanu tpanenuu ABCD gensar ee CpegHIO

arEniw KN Ba Tpu orpeska. Orpeskm KL u LM paBHBLI B ¢

6cm u 8cm cooreercTBerHO. Haiiaure Gosbimee OCHO- / ; AN

BaHUe Tpamelun. K
1. 16 cm; V L M\
2. 14 cum;
3.12 cM; A D
4. 28 cM.
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YacTtb 2

6. BexTop AB = @. [lnuna BeKToOpa CD B tpH pasa GoJnlle SIUHLI BEKTOpA AB , BeKTOpSI

AB u CD 1npoTHBONOJIOMXKHO HanpaBieHb. Beipasute BekTop CD uepe3 BeKTOp & .

7. Yupocture Bripaskenue MB + AM + BA.

8. JlaHbl TPH KOJIIMHeapHbIX BeKTOpa @, b u ¢ . HasecTHo, uTo 2a@ + 0,5b —¢ =

=1, |b| = 2. Haitgure |¢ |, ecin BekTops! & ¥ b cOHanpaBJieHHI.

9. B rtpameuum ABCD c¢ ocHoBamusimu AD u BC
nposesieHa cpeaHas nuuusa KN, paBras 10 cm. Haiigure
ocHoBaune AD, eciin AD = 1,5 BC.

10. PaccroAHus oT KOHIIOB OTpe3Ka OO0 HOpAMOR n
paBHbl 9 cM # 3 cM. Orpesok AB He ntepecekaeT IPAMYIO 1.
Haigure paccTosHHe OT CepeJHERI oTpeska AB [0 3Toit
MPsIMOH.

11. B Tpanenuu ABCD puaroHaly JejIAT ee CPeAHIOI0
JHHHIO Ha TpH paBHble yacty KL, LM u MN. Haiigure
OTHOIIleHre ocHoBaHUM Tpanenuu BC : AD.

12. Inaronann pasHoGegpenuoit rpanenuun ABCD nep-
neHAUKYAApHbI. CepelUHBI CTOPOH TpallelUyl SBIAIOTCA
BepIIMHAaMHu deThIpexyroibauka KLMN. Onpejenute BUA
yeTnIpexyrojbauka KLMN.

Yactb 3

13. Bripasute BekTop CK uepes BeKTOp KA, eciu OK

BOJIbHAaA TOUKa.

B

(=]

ula|=

K,
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Ib\
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C, rge O — npous-
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14. ToxkaxkuTe, YTO AJIA JIOOLIX IBYX BEeKTOPOB clipaBeAJINBO HEPABEHCTBO

— - — —
lx -yl < [x| + |yl

15. Nan KisanpaT ABCD. Jokaxure, 4TO OA + OB + OC + OD =0, rae Touka O sBAseTCA
TOYKOI IlepeceyeHNU AUATrOHANel KBaaparTa.

BapuaHnr 2
Yactb 1

1. YerwmpexyroabEuk ABCD — mnapajulejorpaMm. B C
Cpenn DaHHHIX BeKTOPOB YKaXXHTe OAHY Iapy PaBHBIX
BeKTOPOB.

1. AB u DC; | A D

2. BC u DA;

3. AB u CB;

4. DC n DA.

2. lana tpanenus ABCD. BripasuTe BeKTOp DC ue- B C
pes BeKTOpH @, b u é,eciu @ = BA,b =AD u¢ = CB.

1.¢+b-a;

2.a—-¢+b; A D

3.b+a+e¢;

4.—(a + b + é).

3. B npamoyroasunke ABCD cropoHanl AB 1 AD paBHEI B C
8 cM 1 15 cM cooTBeTcTBeHHO. HaliinTe JINHY BeKTOpa
AC.

1.15 cm; .

2. 17 cm; A D

3. 8 cm;

4. 23 cm.

4. B tpeyronsauxe ABC BA = b u CA = a. Orpesok
BB, — menmaHa TpeyroiabHuka ABC. BripasuTe BeKTOp

BB, uepes BeKTOpPH @ U b .

1_ 1+
l.éa—ﬁb,
1z =
2.§b a,
I 1_
3. b éa,

'S
DNl =
Ql
|
DN =
S
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5. Cpepnsas auaus KN tpanenun ABCD nepecekaer ee B C
auarogaay B Toukax L u M. Haligure niauny orpeska ML,
ecau ocHoBaHUs AD u BC cooTBeTCTBeHHO paBHBI 23 ¢M U (0) N
15 cm. K T, M
1. 19 cm; V \
2. 4 cm; A L
3. 8 cm;
4.11,5 cm.
YacTb 2

6. Bextop AM = m . [launa BekTropa M N paBHa mOJIOBHHE AJHHE BeKTOopa AM , BEKTOPHI

MN n AM 1pOTHBONOJOKHO HampaBJeHbI. Bripasute BekTop M N uepes BeKTOp M .

7. Yupocture Bhipaskenue AK — BC + KC.

8. JlaHBI TPH KOJIMHEAPHLIX BeKTOpa &, b u ¢ . UaBectHo, uT0 3@ — b +2¢ =0 ula|= 2,

|é| = 4. Haitnure |b |, eciu BeKTOpH @ M ¢ COHAIIPABJIEHBI.

9. B tpanemuu ABCD, ogHO M3 OCHOBaHMH KOTOpPOIt

B C
paBHO 5 ¢cM, IpoBeleHa cpenHsasA JuHuUsi KN, paBHas 6 cM.
HaiiguTe AIMHY APYroro OCHOBaHHS TPATMEIUH. / NN

10. PaccToAHNA OT KOHIIOB AHaMeTpa OKpyKHocTH AB n
0 KacaTeJIbHOU 71 K 9TOH OKPYXHOCTH paBHBI 9 cM 1 1 cM. B,
Haiinnre paccTogHMe OT I[eHTPA OKPYXXHOCTH A0 KacaTelb-

HOH n. [/~ \
A ‘
IB

11. B rtpanenuu ABCD ocHOBaHHA OTHOCATCH, KakK B C
BC:AD = 3 : 4. Haiigure oTHOmenne oTpeskoB KL u LN,
Ha KOTOpble AnaroHaab AC eJUT CpeAHIO JIMHUIO Tpale- 9) N

. KVL A\
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12. B paBHOGezpeHHYIO Tpamenuio ABCD Bnoucan

C
yeThIipexyroabHUK K LMN Tak, uro ero croposbi ML u KN B _M
napajjenbHnl auaroHann AC. Bepmmura M d4eTbIpex- L
YTOJLHHUKA ABJSAETCA cepeJuHON ocHoBanusA BC, a Bepmu- N
Ha K — cepexmHoil ocHoBaEMa AD. Ompejenurte BUJ D
yeThIpexyroabHuka KLMN. A K
Yactb 3
13. Buipasnre BekTop AK uepes BexTop KC, eciu OK = g OA + g OC, rae O — mpous-

BOJIbHAA TOUKA.
14. JokaxuTe, 4TO AJIA JIOOLIX ABYX BeKTOPOB CIIpaBelJNBO HepaBeHCTBO

[ + gl < [x] + [yl.

15. Jan npamoyroasauk ABCD. Jlokaxure, uto OA + OB + OC + OD = 0, rae Touxa O
ABJsAETCA TOYKOM mepeceyeRNsI ARaroHajeil IpAMOYTOJbLHUKA.



YyebHuk «FeomerTpua. 7-9» A.B. MoropenoeBa

§ 6. YeTbipexyronbHuk

IJenbio TecTa, peKOMEH0OBaHHOTO [JIs1 JaHHOrO naparpada, SABJisieTcs olepaTHUBHASA IPOBep-
Ka JOCTHKeHHMs ydYalllIMHUCSA BOCHLMOro KJjacca o6si3aTeJLHOTO YPOBHS IIOATOTOBKH II0 TeMaM
“YerpipexyroabHuku”’, “Ilapannemorpamm”, “IlpamoyroasHuk”, “Pom6. KBagpar”, “Tpame-

uuda”,

“CpefHsd JUHUSA TPeyroJbHUKa”. 3aJaHUA TECTOB HapaBJeHbl Ha IIPOBEPKY OCHOBHLIX

yMeHHH, POPMHUPYEMBIX IIPH U3YUEHUH ITUX TEeM:

paclio3HaBaTh Ha YepTeXKaX YeTHIPeXYyroJbHUKH: NTapajljie/IorpaMMbl, TpaleluH, IpAMO-
YTOJBHHUKH, PoMOBI U KBaApaThl; UX 3JIEMEeHTHI: BepPIIMHbI, CTOPOHLI, ZUaroOHaJJt; COCel-
HYe U IPOTHBOIIOJIOKHbIE BePIIHHEI;

H306pa’kaTh 4eThIPeXYroJbHUKH: IapajjejlorpaMM, Tpaleluio, OpAMOYTOJLHUK, poM6
¥ KBaJpaT, ¥ UX 3JIeMeHTEHI;

HeIIOCPeJCTBEeHHO IPUMEHSTD OIpe/lesleHUsI Tpamel i, cpelHeil TUHNY TPeyroJbHUKA U
Tpalelnuy, onpejeJeHNUs, CBOMCTBa M IPHU3HAKHU OapajjejorpaMMma, NPIMOYroJbLHUKA,
poMba 1 KBaapaTa, TeOPEMBI O CpefHel JUHIY TPeyroJbHUKa B cpelHell IMHUHN Tpaleldu;
pacrio3HaBaTh Ha UepTe)KaX DaBHEIe TPEYTOJNbHUKH, MCIONL3YS IS OnpeleleHUS paB-
HBIX 3JIeMeHTOB M3yYeHHbIe IPU3HAKH K CBOIMCTBa MlapajeorpaMMa, IIPSIMOYTroJLHUKA,
pomba M KBajpaTa, Tpallellul, TeOpeMbl O cpefHell JUHNN TPeyroJbHHKA U CpelHel JIu-
HHY Tpallelluy;

BBIZEJISATh U3 JaHHON KOHDUTYpAUVH 3aJlaHHbIe B YCIOBMHU 3aJa4H 3JIeMeHTEI GUryp;
BBIUMCJASATH 3Ha4eHUS AJIUH CTOPOH, TPaAyCHYIO Mepy YIVIOB, IepPUMETPEHl TPEYTrOJILHHUKOB,
YeThIpeXyroJbHUKOB, NIPUMEHSAs ollpeJleIeHUsA, MPU3HAKK M CBOICTBa IapaJjesorpaM-
Ma, IpAMOYIrOJLHMKA, poMba M KBagpaTa, oopelelieHHe TpalellMH, TeOpeMbl O cpefHeil
JIMHUU TPeyroJbHUKA U CpelHell IHHUK Tpanelnn, Teopemy Pajieca 1 paHee U3yUeHHbIE
IPU3HaKH U CBOMCTBA TPEYTONbHUKOB.

TECT 1

Bapuaurt 1
Yactb 1

1. ¥Yraet ABC u ADC BninyKJoro yersipexyroibHuka ABCD paBHbI, Touka O — cepeauHa
nuaronanu AC. Hanigure ctopony AD, eciau cropount AB n BC paBHBI 4 ¢cM U 7 CM COOTBeTCT-

BEHHO.
1.4 cwm; 3.11 cm; .
2.7 cMm; 4. onpefeJUTh HEBO3MOXKHO.

2. B napannenorpamme ABCD yriast BAC u CDB pasnsbl. OnpefieluTe BUJ apaJlleIJorpaMMa

ABCD,

ecau cTopoHbl AB 1 AD paBHBI.

1. IlpsiMoyrosbHUK, OTJINYHBIM OT KBaJgpaTa;
2. pom6, OTJIMUYHEIN OT KBaJpaTa;

3. KBajapar;

4. onpeleJUThL HEBO3MOXKHO.

3. B npsimoyronsrHo¥ Tpanenuun ABCD guarouans BD aBiasercs

6nccekTpucoil yria ABC. Onpegnenute Buj Tpeyrojabauka ABD, ec- B ¢
au yroua ABC pasen 120°.

I. no croponam: I1. mo yraam:

1. pa3HOCTOPOHHUM; 1. ocTPOYroNnbHBIM;

2. paBHOCTOPOHHUM; 2. IpSAMOYTOJIbHEIM;

3. paBHOOEIpPeHHbLIM; 3. TYNOYIoJbHBIM. A D

4. oIlpeJeJIMTh HEBO3MOXHO.
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4. Ha croponax AB u AD kBagpata ABCD ormeueHdsl ToukH N 1 M COOTBEeTCTBeHHO TaK, UTO
AN : NB =DM : MA = 1: 2. Oupegennre B3auMHOe pacrojoxeHne npameix NC n BM.

. IlepneBanKyNSIpHEIL;

. IepeceKaloTcsd, HO He NepHeHANKYISIPHBI;
. IapaJjeJbHbI;

. OIIpeIeINTh HEBO3MOXKHO.

> 00 DN =

$5. Juaronann paBHOGeapeHHO! Tpanenun ABCD nep-
NeHAUKYIApHbI. CepeAUHEI CTOPOH Tpaleluy SBAAIOTCA
BepIINHaAMH YeThbIpexyroabHuKa KLMN. OnpenennTte BUL
yeThIlpexyroasanKa KLMN.

1. IIpaMoyroabHNK, OTIHMUYHLIN OT KBagpaTa;

2. poM0, OTJHMYHBLHA OT KBaJpaTa;

3. KBagpar;

4. onpeleIUTh HEBO3MOXKHO.

Yactb 2

6. B napannenorpamme ABCD nuaronann AC u BD co-
OoTBeTCTBeHHO paBHBI 11 cM u 8 cm. Haitgure mepumerp

TpeyroiasEnKa ABC, eciin mepuMerp TpeyroasHnka BCD
paBeH 23 cMm.

7. B tpeyroarauke RPQ, nepuMeTp Kotoporo 18 cum,
nposefeHsl cpennaue auaun SO, OT u ST. Haitnure nepn-
MeTp TpeyroabHuka SOT.

8. B npamoyroabsHoii Tpanenuun ABCD (CD L AD) oct-
phiit yroJ paBeH 30°. Hajinute yron AQN, o6pa3oBaHHBINA
6nccextpucamu CN 1 AM yrioB A u C.

9. B pom6e ABCD c¢ octpeiM yrioMm 30° paccrofgHue OT
TOUKH IlepecedeHUs ANaroHayieil o CTOPOHLI poM6a paBHO
3 cm. Haiiagnte mepumeTp pomba.

2-3364u
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10. ITapannensHble npsMble AN, AgNy, AgNg u AN,
nepeceKaloT IpAMbie @ u n. MaBecTHO, uTO A1A5 : AAj ¢
tAzAy =1:2:1. Orpesok NN, paBeH 32 cm. Haitaure
AauHy orpe3ka N N.

11. B napannenorpamme ABCD guaroHaju mepeceka-
oTed B TouKe O, nmpuuyeMm jguaroHaJjbs BD BaBsoe GoJbile
cropoHbl AB. Yros MesxAy auaroHaiamu paseH 112°, a
yroa CAD pasen 40°. Ha#igure yrox CDA.

A
Ay _F
Az
Ay
NiNs__ N3 |Ng
32
B
A/\O\/C
D

12. B napannenorpamMmme ABCD npoBeieHbl 6MCCeKTPHCHI YIVI0B A U D, pa3GUBIINE CTOPOHY
BC na Tpu paBHBIX oTpe3ka: BF, FE n EC. HaiiguTe MeHLOIYIO CTOPOHY IapaJjjejorpaMMma, ec-

JM ero nepuMeTp paBeH 88 cM.

Yactb 3

13. B rpanenuu ABCD cropousl AB u CD paBHBI.
Buccekrpuca tynoro yria B nmepneHIUKYJIsSpHA AuaroHa-

au AC 1 oTcekaeT OT AaHHOHN TpamelMH IapalljleIorpaMM
FBCD. Haitnure yroa BCD.

14. Yepes Toury D, Jexalywo Ha cropoHe BC, npo-
BefieH ayu AD, mepecexarouinii megnany BF B Touke K.
B xaxom oruommenuu touxka K peant Meguany BF, cunras
oT BepmuHbl B, ecnu BD: DC =1: 2.

15. B npsmvoyronbHunke ABCD cepeqUHHBIA IIep-
NMeHAUKYJIAp K auaroHaanm AC mepecexaer cTopoHy BC B
rouke K Tak, uro BK : KC = 1 : 2. Haligure yroa ACD.
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Bapuanr 2
Yacts 1

1. Ctoporsl AB u CD BeInyKJIOro YeThlpexyroibHuka ABCD mapaiineinbHble, a Touka O
IepeceyeHud quaroHaei Aeaut Auaronatbs AC nmononam. Haiigure cropony AD, eciiy CTOPOHBI
AB u BC paBHH 4 ¢cM ¥ 7 CM COOTBETCTBEHHO.

1.4 cm;

2.7 cm;

3. 11 cnm;

4. onpeleIUTh HEBO3MOXKHO.

2. Ouaronans BD napaanenorpamMmma ABCD meaut Tymnoii yroa B nomnoaam. Onpengenurte BUL
napannenorpamma ABCD.

1. IIpsaMoyroisHUK, OTIUUYHBIN OT KBaJpaTa;

2. poM06, OTIMYHLIH OT KBajgpaTa;

3. KBaJparT;

4. onpeleINTh HEBO3MOXKHO.

3. Onaronans AC tpanenuu ABCD o6pasyeT cO CTOPOHOI

AD yrou, paBsbit 20°. Onpegenure BUL TpeyroabEuka ACD, B Y
ecan yroj BCD pasern 110°.
I. mo cropoHaMm: II. mo yraam:
1. pa3HOCTOPOHHUM; 1. ocTpoyrojLHEEIM; A D
2. pPaBHOCTOPOHHMM; 2. IpsAMOYTOJIbHBIM;
3. paBHOGE/IpEeHHBIM; 3. TYHHOYroJbHBbLIM.

4. onpeneJiTh HEBO3MOXHO.

4. Ha croponax AB u CD kBaapata ABCD oTMeueHsI cepeAuHB! cTOPoH N ¥ M cOOTBeTCTBEH-
Ho. OnpefesnTe B3aMHOE pacIojioxkeHue NpaMeix NC u AM.

1. IlepneHANKYIAPHEI;

2. mepeceKaloTcsa, HO He IEePHEeHANKYISAPHEI;

3. mapaJuieJbHBI;

4. opeieIATh HEBO3MOKHO.

5. B paBHOGeapennylo Tpamennio ABCD BoucaH 4eThI-
pexyroabEuk KLMN Tak, uTo ero cropoRsl ML u KN napaj-
JeabHEI AuaroHanu AC. Bepmubaa M deThIpexXyrojlbHHKA sB-
JdAeTcsa cepefuHO# ocHoBaHMA BC, a Bepmnaa K — cepeau-
Hoii ocHoBaEMA AD. Onpejennrte BHA UeThIPeXyroJbHUKA
KLMN. A K D

1. IlpsaMOyroJIbHHK, OTJINYHBIN OT KBaJpara;

2. poM0, OTJIMYHBIN OT KBazpaTa;

3. KBaaparT;

4. onmpefeJMTh HEBO3MOXKHO.

b~
2

YacTtb 2

6. Ilepnmerp napannenorpamma ABCD paser 32 cM, a ero B C
znarosaib BD pasaa 9 cm. HaiijuTe nepuMeTp TpeyroabHHUKA
ABD.

2*
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7. Katerst BC n AC npsAMOYTroJIbHOTO TpeyrojbHHKAa
ABC (£C — npsamoil) COOTBETCTBEHHO paBHbI 24 cM H
10 cm. Haiigure nepumerp npsimoyroiabauka CDFG, ecan
tTouka F — cepeauHa rumnorenyssl AB.

8. Haiigure yroa mexny 6uccexkrpucamu CM u DN yr-
JoB tpanenun ABCD, mpuieskamux K GOKOBOH CTOpOHe
CD.

9. Haiizute BhicoTy BF pom6a ABCD, ecinm LADB =
= 75°, a cropoHa pom6a paBHa 5 cM.

10. ITapanaenbHsble upsimble AB, CD u GF mnepecekaloT
npaMeie a u1 n. U3BectHO, uTo CG =4 cMm; DF =5 cm; BD =
= 10 cm. Halinute niaugy orpeska AC.

11. B papasiesorpamme ABCD nuaroHalj mepeceka-
10TcA B Touke O, npuueM auaroHaiab BD saBoe 60JIbIIIe CTO-
poubl AB. Yroi MexAy KHaroHaJsMu pased 112°, a yrox
CDA paBer 72°. Haiigurte yronx CAD.

12. B npsimoyroabEuke ABCD npoBefieEbl GHCCeKTpHCH yTJIoB A 1 D, pa36bHBIINe CTOPOHY
" BC na tpu orpeska: BF, FE u EC. Haiigute aAnunny orpe3ka FE, eciil CTOPOHEI IPSMOYTOJIbHUKA

paBHEI 5 cM K 7 cM.
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Yactb 3

13. B tpanenun ABCD cropoun AB u CD pasHbl. Buc- B C
CeKTpHca Tymnoro yrjia B nepneRauKkyaapHa auarodaiu AC u
OTCeKaeT OT JaHHOW Tpanemuu mnapaJjienorpamm FBCD.
Haiigute cropony BC, ecnu mnepHMeTp TpalleqUH paBeH
30 cM. ‘

14. Touka K — cepegmEa MeguaHul BF TpeyrojbHMKa B
ABC. TIpsamasa AK nepecekaer ctopony BC B Touke D. Onpe- D
AeJIuTe, B KAKOM OTHOIIEHHH Touka D xeamt cropory BC,

CYHTasA OT BepIIMHK B.

15. B npamoyronsEnke ABCD cepenHHEIi NepHeEIUKY- K
aap k guraronanu AC nepecekaet cTopory BC, paBayio 18 cM, B
B Touke K. Haiigure mnuny orpeska KC, ecau yroa ACB

paBes 30°.

§ 7. Teopema Nudaropa

Ilensio TecTa, peKOMEeHAOBAHHOTO AJIS JaHHOro maparpada, siBjasieTcs olepaTHBHASA IIpOBep-
Ka OpeAMeTHOM KOMIEeTeHTHOCTH yUaluluXxcs BOCBMbBIX KJaccoB Io TeMaM “Teopema IIndaropa”,
“HepaBeHCTBO TpeyroJbHEHKA”, “CoOTHOINEHNE MeXKAY CTOPOHAMM H YTJIaMH B IPSIMOYIOJbHOM
TpeyroJbHNKe”. 3alaHAS TecTa HaIpaBJIeHLI Ha HPOBEPKY OCHOBHLIX YMeHHI, GOpMHUDPYeEMbBIX
IpH H3YyYeHUH 3THX TeM:

BBIJEJISATD N3 JaHHOH KOHPUTYpalluu IPAMOYTOJIbHEIE TPEYTONbHAKHY U 3aJaHHLIE B YCJIO-
BHMU 3884 3JIeMeHTHI U KOHDHUrypanuu;

HOHHMAaTh, B KAKHMX CUTyaIMsaX OpuMeHNMa TeopeMa IIngaropa;

OpHUMeHATh o6paTHYIO TeopeMy IIngaropa Aiist onpexesieHNA BHa TPEYTOIbLHIKOB;
BBIYHCJIATL 3HAYEHHA JJIMH CTOPOH, rPaAyCHYIO Mepy yIVIOB, IPUMEHSAS oNpeJesIeHNs KO-
CHHYycCa, CHHyca U TaHreHca OCTPOro yIvia NpsIMOYroJbHOr0O TpeyrojbHNKa, TeopeMy Ilu-
¢aropa M cIeACTBUA U3 Hee, HepaBeHCTBO TPeyroJbHHKAa N paHee U3yUYeHHEIe OIpeJjeJie-
HUS, TPU3HAKH U CBOMCTBa reoOMeTpHYECKKX GHUTYD;

BBIYHCJAATL 3HAYEHHUA 3/IeMeHTOB NpAMOYT0JbLHOIO TPeyroJbHUKA, IPUMeHAd olpefee-
HHA KOCHHYyCa, CHHYCa U TaHTeHcCa OCTPOro yIJia IPsIMOYTOJILHOI'O TpeyrojbHUKa, Teope-
my IIndaropa u cieacTBnsi U3 Hee, paHee U3yUYeHHLIe ONpejesleHNsI, IPU3HAKN U CBOIi-
CTBa reoMeTpHUYeCKHX QUTYD.

TECT 2

Bapwuanr 1
YacTte 1

1. CTopoHa paBHOCTOPOHHErO TPeYyroJbHUKa paBHa 8 ¢M. HaiiauTe BLICOTY TpeyroJibHUKA.
1. 8 cm; 2.8./3 cm; 3.4 cm; 4.4./3 cm.
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2. OIuaronanmu AC u BD napaninenorpamma ABCD paBHbI 8 cM u 6 ¢M, a cTopoHa AB paBHa
5 c¢cm. OnpenenuTe BUA NapajjesiorpaMmma.

1. IIpaMoyroJbHUK;

2. pomb6;

3. KBagparT;

4. ompefesuTh HEBO3MOXKHO.

3. B npamoyroabuoit Tpanenuu ABCD (LD — npsiMmoii) ocHo- B C
BaHHUA paBHBl 17cM ¥ 9 cM, a MeHbIIass 60KoBasdg CTOPOHa paBHA
15 cM. Haiigure 60JbiIyio 60K0OBYIO CTOPOHY.
1. 15 cm;
2.17 cm;
3. 9 cm; A D
4. 8 cMm.

4. ITepuMeTp paBHOOEAPEHHOTO TPeYroJbENKA paBeH 24 cM. OfHa U3 ero cTopoH paBHa 6 cM.
HaiiguTe nauHy 60K0BOM CTOPOHBDI.
1. 8 cm; 2.6 cmMm; 3.9 cm; 4. 18 cmM.

5. B rpeyronrEuKe ABC BHeIIHM ¥ BHYTpeHHAN yribl Ipu BepmuHe C paBHEEI. OnipegennTte,
Kakas I3 CTOPOH TpeyrojbHRKa ABC sBiasierca HaubGoabmeit.

1. AB;

2. BC;

3. AC;

4. onlpefesIUTh HEBO3MOXKHO.

Yactb 2

6. Haitigure 60JbliIyIo fuaroHass pom6a, CTOpoHa KOTOPOro paBHa 25 ¢M, a MeHbIIad AUaro-
Haiab — 14 cM.

7. Halignre paguyc OKPY»KHOCTH, OIHMCAHHONH OKOJIO IPsSMO-
YroJIbHHKA CO CTOPOHaMM 7 ¢cM U 24 cM.

N\

A C

J

D

8. JIBe OKPY>KHOCTH, pafNyCchl KOTOPBLIX PABHLI 7 ¢cM U 9 cM, IepeceKaloTcA B JBYX TOUKAaX.
OrnpeaeanTe BO3MOXKHOe HaMGoJblllee PACCTOSHNE MeKIYy WEHTPAMH OKDPY)KHOCTeH, ecaIm H3-
BECTHO, YTO OHO BHIPAXKAETCsI LeJIbIM YHUCIOM.

9. Ha cropore BC kBaapata ABCD ormeueHa Touka F rak, 4uTo B F C
ZFAD = 60°. Haiigure paccTosinve oT Bepmusbl D o npsmoit AF,

ecan AB = J§
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10. K n18yM OKpY:KHOCTAM C IIeHTpaMH B Toukax O u O; u paju-
ycaMHu, paBERIMHE 12 cM 1 4 cM, IpoBefieHa 061as KacaTenbHas AB
(A 1 B — Touku kacannsa). Haiiaure oTpesok AB, eciu paccTossHAe
MeX ]y IleHTpaMHi OKPYKHOCTeH paBHO 15 cM.

11. Haligure 3HaueHNe BhIpakeHNs sin 45° - tg 60° — cos 45° - cos 30°.

12. CropoHa paBHOCTOPOHHErO TpeyroJbHHKAa paBHa a. Haiiau- B
Te OTHOIIeHUe MeJNAaHbl 3TOI0 TPeyroJbHNKA K ero CTOpOHe.

Yactb 3

13. B tpeyroasaunke ABC BhIcOTa, IPOBeieHHASI M3 BepMIUHELI B, mepecekaer cropory AC B
Touke D. [lokaxknre, uTo AB < CB, ecanm yrox CBD Goapme yraa ABD.

14. lIeETpH TpeX NONAPHO KacaloIMXCA BHENIHHM o6pasoM OKPYKHOCTeH ABJIAIOTCS Bep-
MIHUHaAMH OPAMOYTroJbHOro TpeyroiabEuKa ABC (£LC = 90°). Pagnyc oxpy:kHOCTH ¢ IeHTpoM C
paBeH 2 cM, AB = 13 cM. HajiguTte paguychl ABYX APYT'HX OKPYKHOCTEI.

15. OnpenennTe, CKOJIBKO PA3HBLIX TPEYTOJbLHAKOR, OTJIMYHLIX OT paBHOGEAPEeHHLIX H PABHO-
CTOPOHHHX, MOYXHO COCTaBUTh U3 OTPe3KOB AJNHOI 1, 2, 4, 5 1 67

BapuaHT 2
Yacrts 1

1. KareT npamMoyroJbHOro paBHOGepeHHOTO TpeyroJbHUKa paBeH 8 cM. Haiigute BrICOTY
TPeyroJbHHUKA.

1. 8 cMm; 2.8.2 cm; 3. 4 cm; 4.4.2 cm.

2. CropoHHI mapaJienorpaMMa paBHEH 24 ¢M 1 7 ¢M, a OfHa U3 ero JuaroHayueil papHa 25 cM.
OnpepennuTe ero BUA.

1. ITpaMOyroasHUK, OTIIMYHLIA OT KBajpaTa;

2. poM6, OTINYHBINA OT KBaJpaTa;

3. KBajApar;

4. ompenesUTH HEJNb3A.

3. Hailigute GOKOBYIO CTOPOHY paBHOGOKOI Tpamemum ABCD, B C
ecly IJIVHBI ee OCHOBaHMH paBHH 11 ¢cM m 27 cM, a BeICOTAa paBHA
15 cnm.

1.16 cm;
2.17 cm;

3. /481 cm;
4. /161 cm.
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4. Vi3 olHOM TOYKH OKPYKHOCTH IIPOBefieHbI ABa OTpe3Ka: XopAa M paauyc. OquUH oTpe3oK
paBeH 6 cM, a apyroii — 12 cm. HaiiauTe paguyc oKpy>KHOCTH.

1. 8 cMm;

2.6 cm;

3.9cm;

4.12 cMm.

5. B Tpeyronsuuke ABC cyMMa I'paJycHBIX Mep yrioB A u B paBHa rpagycHoil Mepe yria C.
Onpenenute, kakasi U3 CTOPOH Tpeyroabanka ABC aBisieTcs HauboJsbImei.

1. AC;

2. BC;

3. AB;

4. onpeleJIUTH HEBO3MOIKHO.

Yactb 2
6. B napaJsiaenorpamme ABCD yron BAD pasen 120°, a cTtopo- B C
HEI paBHBI 8 ¢M 1 17 cMm. Hajiaure nuaronans AC, ecau yroax CAD
paBeH 30°.

7. Onuea xopawl AB, IpoBelJeHHOH B OKPYXXHOCTH pajguyca

B
25 cM, paBHa 48 cM. Hailtaure paccrosinue ot xopasl AB mo mapai-
JleJIbHOM et KacaTenbHOU n (C — To4YKa KacaHHA). /
A n
C

8. [lnuHEI cTOpPOH TpeyroibHHKa paBHH 10 m 12. OnmpezesnTe BO3MOXKHYIO HAUMEHBLIIYIO
IJIHAHY ero TpeTheH CTOPOHLI, €CJIM K3BECTHO, UTO OHA BHIPAXKAETCS LEJBIM UMCJIOM.

9. Ha cTopoHe BC npamoyroiabEuka ABCD ormeueHna Touka F B F C
Tak, uTo TpeyroasHuk ABF paBHoGenpenuslii. Haliaure paccros-

Hue oT Touku D fo upsmoii AF, ecin BC = /2.

A D

10. K okpy»xxHocTHu paguyca 20 cM npoBelieHa KacaTejbHas, Ha
KOTOpoi B3siTa Touka M Ha paccTosHHK 21 CM OT TOYKM KacaHUS K
K. Haiigure paccTosiHNe OT TOUYKK M [0 IleHTpa OKPYKHOCTH.
M

11. Hajigure 3HayeHHe BbIpakeHUA sin 60° : cos 30° — cos 60° - tg 45°.
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12. Inarosans BD npamoyroasHoit Tpanenuu ABCD (CD 1 AD)

OTCeKaeT OT TpaleIUU NPSIMOYTOJbHbIN paBHOOeIpPEeHHELIH TpPeyroJib- B ¢
HuK ABD. Haiigute oTHOomIeHMe auarodanu BD Tpamenuu K ee ocHO-
BaHUu0 AD, ecaiu ocHoBaHMe BC paBHO a.

A D

Yactb 3

13. B tpeyrosbanke ABC cepeAMHHBLIN NepHeHANKYIADP K cTopoHe AB mepecexaeT cTOpoHy
AC B Touke D. [Joxakure, uto AC > CB.

14. Oxpy>kHOCTB, BIHCAHHAsA B OPAMOYTOJbHEIM TPEeYTOJbHHUK, AEJHAT TOUKOH KacaHHA ero
runoTeny3y Ha otpe3ku 12 cMm u 5 cM. Haltgnre pagnyc oKpy»XKHOCTH.

15. OnpegenuTte, CKOJBLKO Pa3HbIX TPEYrOJbHNKOB, OTJHNYHEIX OT PABHOGEAPDEHHLIX U PAaBHO-
CTOPOHHHX, MOYXHO COCTABHThL K3 OTPe3KOB JauHoi 1, 3, 4, 5 u 6?

§ 8. lekxapToBbl KOOpAUHATDI.
§ 9. ABuxeHune

Ilenpio TecTa, peKOMEHZOBAHHOTO K 3THM IBYM IaparpadaM, fBJIsieTcs ollepaTHBHEAA IpPoO-
BepKa IpeAMeTHOM KOMIETeHTHOCTH YYaI[MXCs BOCBMBIX KJACCOB IIo TeMaM “BrIunciienne Ko-
OpAHHAT CepeANHLI OTpe3Ka M PacCTOAHUA MeXKAY ABYMS ToukKamu” m “lIBm:keHne”. 3agaHmns
TecTa HampaBJIeHbI HA MPOBEepKY OCHOBHEIX YMEHHMH, GOPMUPYEMBIX PN U3YYeHUH 3THX TeM:
— BBIYHCJIATHL 3HAYEHUS KOOPAMHAT cepeIHHBI OTpe3Ka II0 KOOpAXHATaM ero KOHIOB, HAX0-
IUTh AJNHY OTpPe3Ka II0 KOOpAHUHATAM €r'o KOHIIOB; '

— pacmo3HaBaTh HA YepTeKaX OCHOBHBIE BUALI JBM)KEHHMH: IEHTPAJbHYI0O CHMMETPHIO; II0-
BOPOT; OCEBYIO CIMMETPHIO; IIapaljieJbHbIA IIepeHoc;

— BBLIUYHCJIATH 3HAYEHHUS AJINH CTOPOH, TPAAYCHYIO MeDYy VIJVIOB, IPAMEHAA oIpeaeIeHNA OcC-
HOBHBIX BUJOB ABMKeHHIL. '

TECT 3

Bapuanr 1
YacTtb 1

1. Onpenenn're, KaKoi ua IIPHBeleHHbIX HNXKe YeThbIPEeXYTroJIbHAUKOB MMeeT OCb CHMMETPpHH.
VYxaxxkure HOMep 3TOI'O YeThIPeXYyIroJIbHHUKAa B OTBETE.

7

1) 2) 3) 4)

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

1IpegesnTe, CKOJbKO CyIIecTByeT nBH)RGHKﬁ, IepeBoOAAIIINX KBajpaT caM B cebs.

o we

-e

D&OO.N)HN
WO ANO
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3. TpeyroJbHHUK UMeeT TpHU ocH cuMMeTpur. OnpejieiuTe B TPeyTOJXLHAKA.
1. PazHOCTOpOHHMIA;

2. paBHOCTOPOHHUH;

3. paBHODeIPEHHbBIN;

4. TaKoi TpeyrojJbHUK He CYIIEeCTBYeT.

4. Ilpu HeHTPaJbLHON CHMMETPHH OTHOCHTENbHO BepnHbI C TpeyroabHEKa ABC ero BepImu-
Ha A mnepexoIuT B Touky D, a BepiunHaa B — B Touky F. OnpenesnnTe B3aMHOe pacCIIOOKeHHe
NpAMBIX, cogepxKamux BoicoTl AM u DN tpeyroasaukos ABC u FDC.

1. IIpsAMble nepIeHAUKYJISAPHEI;

2. npsaMbIe IlepeceKaloTcs, HO He IepIIeHANKYJISPHEI;

3. npsiMble napajiieabHH;

4. npsiMble coBIaLaloT.

5. IIpu nosopore Ha yron 90° BOKpPYr TOUKM IlepecedeHHMs AUaroHajeil IapajjeJorpamMm
nepeies caM B ceb6sa. OnpegesnnTe ero BUJ.

1. IIpAMOYroibHUK; OTJIMYHBIA OT KBagpara;

2. poM0, OTINYHBIN OT KBagpaTa;

3. KBajpar;

4. TaKkoif mapajijiejJlorpaMM He CyIlleCTBYeT.

Yactb 2

6. Haiinure nauHy cpefHell JUHEUN TpeyroabHEnka ABC ¢ BepmnHaMu B Toukax A(—3, —6),
B(-8, 6), C(4, —10), napaniensHoii cropoHe CB.

7. B tpeyroabanke ABC ¢ BepmuHamMu B Toukax A(7, 3), B(5, 1), C(1, 14) nposenera me-
muaHa CD. Haiigure KoopAMHATHI €€ OCHOBAHUSA.

8. Yrox ABC, paBHEIii o (0 < 90°), npu nosopoTe Ha 60° B HanpaBieHEUH oT A K C mepexonuT
B yron A,BC,. Haitnure yron ABC;.

9. JlaH npAMOYroJbHbIN paBHOGexpeHHBIH TpeyroibHHNK ABC. Ilpm cumMMeTpum maEHOrO
TpeyroJbHUKa OTHOCHTEJbHO NIPSMOI, colepskalnei ero runotreny3y AB, Bepmuaa C Tpeyroan-
HUKa Nepenuja B Touky C,. Haligure minny orpeska CC,, eclIM KaTeT TPeYroJbHAKA paBeH
12 cmM.

10. Beytpu yraa AOB, paBHoro 45°, ormeuena Touxka M. Toukn M, u M, cHMMeTpHUHBI
Touke M OTHOCHTeJbHO cTOpOH yria. Onpenennte yron M;0M,.

11. Jau paBHOcTOpOoHHMI TpeyronsHUuk ABC. Ilpn moBopoTe Tpeyroasanka Ha yroJa 180° so-
KpYT cepeJUHBI OJHOIl U3 ero CTOPOH BepIIMHA A Ilepelia B TOUKY A,, BepmuHa B — B Touky

B,, BepminHa C — B Touky C,. Haliiure niuny orpeska CC,, ecjii CTOPOHA TPeyTOJbHNKA PABHA
12 cm.
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12. B paBHOGegperHOM Tpeyroabunke ABC ¢ ocHoBanueM AC nposeneHa Menuana BD. Ilpu’
napaJiieJbHOM NepeHoce BepminHa A mepemiyaa B TOUKy D, a TpeyroasHHK ABC B TpeyroJbHHAK
DB’ C' . Haiigute nepuMeTp ueThIpexyroibEuka ABB’ D, ecin 60KoBas CTOPOHA TPEYTroJbHUKA
paBHa 5 cM, a ero ocHOBaHHNe — 8 cM.

Yactb 3

13. B Ttpeyroanruanke ABC BepmuHa B cuMMeTpHuHa Touke K oTHOCHTENBLHO GMCCEKTPHCHI
BHYTpeHHero yrja TpeyrojibHHKa npHn BepuinHe A. Haligure otpesok CK, ecin AB = 3 cm, AC =
=5 cM.

14. ITapannesorpaMM IMeeT TOJLKO OAHY OCh CUMMeTpHUH. OnpegeanTe ero BHUI.

15. [IBe nepeBEN A 1 B HaxXOAATCA IO OLHY CTOPOHY OT mIocce a. OnpexenuTte, rae Ha Imocce
a HaJo pacHoJIOKUTH OCTAHOBKY aBTo6yca K, uTo6bl cymMma paccrosauit AK + KB 6nwlia Ha-
VMeHbIIEN?

3ameuanue. Illocce cunraercsa npAMoii JuEMe.

BapuaHT 2
Yacrtb 1

1. ITo 7aEHBIM PHCYHKA ONpefielINTe, KaKasd cpeAU IPUBeeHHBIX HUXKe Tpanenuil mMeeT och
CUMMETPHH. YKa)XHTe HOMEp 3TOil Tpanenuy B OTBETe.

R A

4)

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

2. OnpenennTe, CKOJBKO CYIIECTBYeT ABUXKEHU, TepeBOAAIMNX poMb caM B cebs.

PeyroJbHHUK NMeeT TOJbKO OJHY och cuMMeTpuu. OnpejennTe BUJ TPeyroJbHUKA.
. PasrocToporEMii;
. PABHOCTOPOHHMI;

3. paBHOGeIpeHHLII;

4. TaKoil TpeyroJLHUK He CyOieCTBYeT.

4. [lan tpeyroabaux ABC. Ilpn meHTpaJbHON CHMMETPHHM OTHOCHTEJNLHO BepmIMHBEI C ero
BepmINHA A Iepeniia B Touky D, a Bepmuua B — B Touky F. OnpefennTe B3anMHOe paclojioxe-
HHe OPAMBIX, cofiepxamnx 6uccekTpucel CM u CN tpeyroasuukoB ABC u FDC.

1. ITpsaMble NepOeBANKYIAPHbI;

2. npAMbIe IepeceKaloTcsl, HO He NepOeHANKYIADPHE;

3. mpsaMble TapajeJbHbl;

4. npsaAMBIe COBIAJAXOT.
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5. Ilpu noBopoTe Ha yroa 120° BOKpYr meHTpa BHUCAHHOM OKPYKHOCTH TPEYTOJbHUK Nepe-
1resx caM B ce6a. OnpefiesinTe ero BUA.

1. PasumocTopoHHEMIA;

2. paBHOCTOPOHHMUIA;

3. paBHOOEIpEHHBIN;

4. Takoil TPeyroJIbHUK He CYIIecTBYeT.

Yacte 2

6. B rpeyronsanke ABC ¢ Bepmunamu B Toukax A(7, 3), B(5, 1), C(1, 14) nposegena Mme-
auaHa CD. Haiigute ee gnmnuy.

7. OTpe3ox AB — puameTp oKpykHocTH. OupeennTe KOOPAMHATH EHTPa OKPYKHOCTH, €c-
an A(1, 5), B(7, —3).

8. Yron ABC, paBHHIH o (o< 90° ), mpu moBopoTe Ha 60° B HanpaBieHnH oT A K C epeXoauT
B yron ABC,. Haliaure yron CBA,.

9. lan npaMoyToJbHEII paBHOGEIpeHHBIN TpeyroabHNK ABC. [Ipn cHMMeTpuM AaHHOTO Tpe-
yroJlbHHKa OTHOCUTENLHO IPSAMOii, cofepakalnei ero katet AC, BepinnHa B TpeyrojJrHNKa nepe-
mJia B Touky B,. Haitgute naury orpeska BB;, ecu rUNOTeHY3a TPEeyroNbHAKA PaBHa 7 CM.

10. Bayrpu yrana AOB, paBHoro 90°, orMmeuena Touka M. Toukn M; 1 My CHMMeTPHUHEI
Touke M OTHOCHTeJBHO CTOPOH yria. Ompegnenurte yroa M,0M,.

11. Tan paBHOCTOpPOHHNI TpeyroabHUK ABC. IIpu nnoBopoTe TpeyroibHUKa Ha yroa 180° Bo-
KpYT BepIIMHBI A, BepmnHa B TpeyrospHuKa Nepemuia B Touky B;, Bepmura C — B Touky C,.
Haitanre nunry orpeska CC,, eciH CTOpOHA TpeyroJabHUKA paBHa 12 cM.

12. B paBHOCTOpOHHEeM TpeyroabHuke ABC nposenera meguana BD. IIpu napainenpHoM Ie-
peHoce Touka A nepemJa B Touky D, a Tpeyroasauk ABC — B TpeyroasEuk DB’ C’. Haitgure
IepuMeTp YeThIpexyroabHuka ABB’ D, ecau cTOpoHa TpeyroJbHHAKa paBHa 6 cM.

Yactb 3

13. B tpeyroarEnke ABC BepmuHa B cuMMeTpuyHa Touke K OTHOCHTE/NBHO GHCCEKTPUCHI
BHeEIIIHero yrJa TpeyrojbHUKa npu BepmuuHe A. Haiiaure orpesok CK, ecin AB = 3 cm, AC =
=5cM.

14. IlapanysenorpaMm UMeeT YeThipe ocid cuMMeTpun. OnpeieuTe €ro BUA.

15. [IBe nepeBEN A 1 B HaXOAATCH 10 OAHY CTOPOHY OT IIocce a. OnpeaenuTe, rjae Ha OIocce
a HAJI0 PacIIOJIOKUThL OCTAHOBKY aBTo6yca K, YTOOBI pACCTOSHUS OT KaXXAOH U3 AepeBeHb 0 oc-
TAHOBKY GBIJIM PABHBIMH.

3ameuanue. lllocce cuntaerca NpsaMoi JIMHHEN.
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§ 10. BexToph!

TecT, peKOMeHOBaHHEIA K 3TOMY Inaparpady, HalpaBjeH Ha OIEePATHBHYIO IPOBEPKY NpeJ-
MeTHO} KOMIIeTeHTHOCTH YYalIuXcs BOCHMOr0 Kjacca mo TeMe “BexToprl”. 3a/laHUA TeCTOB Ha-
IpaBJleEb] Ha IPOBEPKY OCHOBHBLIX YMeHHH, QOPMHAPYEMEIX IPHA H3YUYEeHHU 3TOH TeMBI:

— NOHUMATB, UTO TAKOe BEKTOP, ANMHA (MOAYJb) BEKTOpPAa, PABHLIC BEKTODHI;

— uszobpakaTh 1 0603HaYATH BEKTOP, PA3JIAYATh €ro Hauajo K KOHell B 3allICH ¥ Ha YepTe-
JKe, pacno3HaBaTs, nsoﬁpaxca’rb H 3aIINChIBATh OAMHAKOBO HaNpaBJI€eHHBIe 1 IPDOTHUBONO-
JIO’KHO HAINpaBJieHHhle BEKTOPHI, OTKJI4ALIBATE OT JI060H TOYKHM BEKTOP, PABHBIA JaHHO-
MYy;

— pacHmo3HaBATH Ha YepTeke M CTPONTh CYMMY M PasHOCTH JBYX BEKTOpPOB, MPOM3BeAeHUE
BeKTOpa Ha YHCJIO;

— HaXOJHNTh KOOPAWHATH PABHHIX BEeKTOPOB, KOOPAMHATHE! CYMMB! ¥ Pa3HOCTH BEKTOPOB, KO-
OpANHATHI IPON3BENEHNS BEKTOPA Ha UNCJIO,

— BBIYUCIATH 3HAUYEHHSA AJIHAH CTOPOH, I'PAJYCHYIO Mepy YIJIOB, IPHMMEHAS 3aKOHHI CJIOXKe-
HHUA BEKTOPOB; 3aKOHHLI IPOU3BEleHNS BeKTopa Ha YHCJIO;

— BHIYHCJIATH CKAJAPDHOEe NMPOM3BeJleHre BeKTOPOB, IPHMEHATL HeoOXOAMMOe U AOCTaTOY-
Hoe YCJIOBHe NePIeHANKYJIAPHOCTH BeKTOPOB IIPH PellleHnH 3aj1ad.

TECT 4
Bapwuanr 1
Yacto 1
1. YernipexyroasEnk ABCD — npaMoyroasErK. Cpenn B ~C
IAaHHBIX BEKTOPOB YKAXKUTe OJHY Mapy PABHRIX BEKTOPOB.
1. AB u DC;
2 BC x DA A b
3. AB un BC;
4.DC n DA.
2. Jlana tpanenuns ABCD. BupasuTe BeKTOp CB qepe3 B C
BEKTOpHI & , bnéc,ecan d =§:-4, b=AD né = DC.
l.¢+b-a; 3.b+a+c¢;
2.a—-¢+b; 4. —(@a + b + ¢). A D

3. HaiinuTe KOOPAMHATH BeKTOpa ¢ = 24 — % b, ecan @(-1; 2) m b(14; 7).
1. (0; 3); 2. (—4; 3); 3. (-5; 5); 4. 1(-4; 5).

4. Ounarosaan pom6a ABCD AC u BD paBam 10 cm u C

24 cMm coorBercTBeHHO. Haiinnre 11AAY BeKTOpa DA.
1.5cm; o)
2.12 cm; B D
3.13 cm;
4. 17 cm.
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5. BTpaneupmABCDA—(_J =d,DB=buAD =¢.Tou-
ku M u N — cepenunsl guarosaieiit AC u BD cooTBeTCcTBeH-

Ho. Beipasure BekTop M N uepes BeKTOpPHL @, b U C.

l.é—éfz—él—);
2.2+ 2a +3b;
3.5—%a+%5;
4.2+3a-3b.
Yacts 2
6. B napasnnenorpamme ABCD AB = a; AD = b. B C

Haiignre xoopauaaTtsl BC , ecan @(2; —3); b(1; 0).

A D

7. BekTop AB = @ . [lnuna BexkTopa CD B TpM pasa GoJbIle AJHHBI BeKTOpa AB , BeKTODHI

AB u CD mpoTHBONOJIOXKHO HaupaBJeHbI. Beipasure BekTop CD uepes BeKTOp 4 .

8. Vupocrure Bripasxkerne MB + AM + BA.

9. JlaHb! TPH KOJJIMHeapHLIX BeKTopa @, b u ¢ . UssecTHo, uTo 2@ + 0,56 — ¢ = 0 ula|=

=1, |b| = 2. Haiinure |¢|, ectn BekTOpEI @ ¥ b COHampaBJeHHLI.

10. Touka C nexur Ha oTpeske AB, npu stoM AC : CB = C

= 2:1. Ha¥inuTe KoOpAMHATLI BEKTOpA AB,eciu AB (6; 15).

11. /Ipa BexTopa @ u b MMeloT o6Ilee HaYalo B BepIIXHEe PaBHOGEAPEHHOTO TPEYTOIbHUKA,
a MX KOHIIbI HaXOAATCS B BepIUINHAaX IIPH OCHOBAaHUH 3TOro TpeyrojbHuKa. HalfianTe yroa Mexay

pexTopamm &+b gy a=b
2 2

12. OmpenesnnTe, B3aMMHOE PacIIoJoMxKeHe HeHYJIeBLIX BEeKTOPOB @ M b, ecJIM cIIpaBe/JINBO

yTBepKIeHue @ * b =|al-|b|.
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Yactb 3

OA + -g C, rae O — npowus-

I

13. BripasuTe BeKTOp CK Yepe3 BeKTOP KA, ecin OK =

BOJIbHASA TOYKA.
14. Toka>xuTe, YTO AJA JNIOOKIX ABYX BEeKTOPOB CIIpABelINBO HEPABEHCTBO

[ - gl <&+ [gl.

15. [lam kBagpatr ABCD. JlokaxuTe, 4TO OA + OB + OC + OD = 0, rae Touka O gBisieTcs
TOYKOH IepeceueHNs fUaroHajleil KBajpara.

BapuaHT 2
Yacrtb 1

1. Yernipexyroabank ABCD — pom6. Cpeiy JaHHLIX BeKTO- C
POB YKa)KHUTe OXHY IIapy PaBHBIX BEKTOPOB.

1. AB u DC;

2. BCuDA; B D

3.AB u C_B;

4. CD n DA. A

2. laga Ttpamenua ABCD. BripasuTe BeKTOp DC yepes B C
BEKTOpPHI 4 , b HC,eclau a =B?1, b=AD ué =CB.

1.¢+b-a; 3.b+a+¢;

2.@3-¢+b; 4.~(a@ +b +¢). A D

3. HailiaguTe KoOOpANHATH BEeKTOpa ¢ = b - % d,ecom a(-2;1); b(1; 0).

1.(2; 1); 3.(0; 1);

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

4. B npamoyronsauke ABCD croporsl AB u AD paBHH 8 cM B #C
u 15 cM cooTBeTcTBeHHO. HaitguTe AMNHY BeKTOpa AC.

1.15 cm; 3. 8 cm;

2.17 em; 4. 23 cm.

A< D

5. B Tpeyroapanke ABC BA=buCA=a. Otpesox BB, —
MeauaHa TpeyroibHuka ABC. Bripasure BekTop BB,; uepes
BEKTODH @ M b .

1.

b;

Ql
Dol =
w
o
|
Dol =
Ql

2.

Dol DOl
SN
|
Qi
o
Dol =
Qi
1
Dol
>
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Hactb 2
6. B mapaniaenorpamme ABCD AB =a; AD = b. Haitaure Ko- B C
opauHatst AC, ecu @ (2; —3); b(1; 0).
A D

7. Bektop AM = m . Iauna BekTopa M N paBHa IOJOBHHE AJHHBI BeKTopa AM , BEKTOPBI

MN u AM OpoTHBOIOJOXXHO HAaIpaBJeHbl. Boipasute BekTop M N uyepes BeKTOD 77 .

8. Ynpocture Beipaxkerne AK — BC + KC.

9. JlaHEI TPM KOJLIMHeApHBIX BeKTopa @, b u ¢. MsBecTHo, uTo 3@ — b + 2¢ =0 ula|= 2,

|¢| = 4. Haitnure |b|, eciu BekTOpBI @ U ¢ COHAIIPABJIEHBI.

10. Touka C ndexkur Ha oTpeske ABu AC : CB = 2: 1. Haiigure C

—_— — - A—>—>» B
KoopanHATHI BekTopa AB, ecotu AC = a (6; 8).

11. [Ia BekTOpa @ M b MMeloT obiIlee Ha4aJo B OAHOI M3 BepIINH poM6a, a X KOHILI HaXO-

IAATCA B cOCeHMX BepIIMHAX 3Toro pomba. HailiuTe yron Mex Ay BeKTOPaMHI @'2*_” u 5%.

12. HajizuTe ckalsApHOE IpoM3BeZeHHe BeKTOPOB @ M b, ecJii BeKTOpHI @ U b coHampaBJe-

e u|al =3,|b] =1.

Yactb 3

13. BripasuTe BeKTOp AK uepes Bextop KC, eciu OK = = OA + -g C, rae O — npous-

[\ VY]

BOJIbHAS TOYKa.
14. JJoxa)xure, 4UTO A1 JIOOBIX JBYX BEKTOPOB CIIpaBeAJINBO HePaBEeHCTBO
—> - —> —>
x + gl < x| + [yl

15. Jan npamoyroasHuK ABCD. Jlokaxkure, 4To OA + OB + OC + OD =0, rxe Touka O
SABJISIETCA TOUKOM IlepeceueHUsl JUaroHaaei NIpAMOyroJlbHIKaA.
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Mnaea 5. MNapannenbHbie NPAMbIE U YIiibl

ITennio TecTa, peKOMEHIOBAHHOIO K NAaHHOM IJaBe, ABJISETCA ollepaTHBHadA IPOBepKa KOM-
MeTeHTHOCTH yYaIlMMHCs BOChMOro Kiacca o TemaM “IlapasienbHbie mpsambre”, “CyMMa yrioB
TpeyroabHuKa”, “IleHTpanbHble M BHucaHHBIe yribl”, “Uerhipe 3aMeuaTesbHble TOUKHU Tpe-
yrojisHuKa”, “ BoncagHas U onKcaHHas OKPYXKHOCTH”. 3alaHUA TecTa HalpaBJeHhLl Ha IIPOBep-
KY OCHOBHEIX YMeHHH, GOPMHUPYEMbIX IPH M3YyUEHUU 3TUX TeM:

— pacmo3HaBaTh U U300pa’kaTh Ha YepTeXKax yribl, o0pa3oBaHHbBIE IIPY IlepeceyeHUH ABYX

OpSAMEIX CeKyInel, BHEIIHNI YTroJl TpeyroJbHUKA, HeHETPaJbHBIN Yroa U AYyTYy OKPYKHOC-
TH, COOTBETCTBYIOIYIO NaHHOMY IeHTPAJIbHOMY YIJy, M YroJi, BOHUCARHHBINL B OKPYXK-
HOCTb, HCIIOJIb3Ys UX OIpeJeeHns;

— HeNlOCpeJCTBeHHO IPUMEHSATHh NPU3HAKHK apajljleIbHOCTH IIPSIMBIX ¥ CBOMCTBAa YIJIOB, 06-
Pa3oBaHHBIX IPH IlepeceYeHUM ABYX MNPAMBIX CeKyllei, aKkCHOMY NIapaJUleJbHBIX Ips-
MBbIX, CJEeICTBUA U3 Hee, CBOICTBa YIJIOB, 00pa3oBaHHLIX NIPU MepeceYeHUHN NapaJijiesb-
HBIX IIPSMBIX CeKyIleil, TeopeMbl O CyYMMe yIJIOB TpeyroJbHHKa M O BHEIIHEM yIJe Tpe-
YTOJIbHUKA; TeopeMbl 06 yriax, CBSI3aHHBIX C OKPYKHOCTBIO, TeOpeMbI 06 OKPYKHOCTH,
BIIMCAaHHOH B TPEYroJbHHUK, 00 OKPY’>KHOCTH, OIIMCAHHON OKOJIO TPeYTroJbHUKA;
— BBIYHUCJATH 3HAUEHUA NJIUH CTOPOH, 'PaAyCHYIO Mepy yrJIOB, IpMMeHsAsd NPU3HaK{ Ha-
pajljiebHOCTH IPAMBIX M CBOMCTBA YIJIOoB, 06pa30BaHHBIX HPH IepecedeHHH IapaJlielb-
HBIX NPAMBIX CeKyIllei, TeOpeMEl 0 CyMMe YIJIOB TPeyroJbHUKA M BHENIHEM yIJje Tpe-
YroJIbHHUKA; OIpefiesieHNA LeHTPaJbHOro M BIUCAHHOTO YIJIOB, 00 yriax, CBA3aHHBLIX C
OKPY’XHOCTbHIO, TEOPEMBI 00 OKPY?KHOCTH, BIKCaHHOI B TPEYroJbHUK, 1 00 OKPY>KHOCTH,
OIINCaHHON OKOJIO TPeYTroJbHUKa, IPU3HAKH IPUHAAJIEIKHOCTHA UeThIpeX TOUeK IJIOCKOC-
TH OXHOH OKPY>KHOCTH, TeOPEeMY O JyTe, BMelalomeil JaHHLIA YToJ;

— OPHUMEHATb H3yYeHHBIe TeopeMbl 1 MeTOJl reOMeTPHIeCKHX MeCT IPH PelleHHM 3aJad Ha

HOCTpPOeHHUe.
TECT 1
BapuanT 1
Yactb 1
1. CymMa BHYTpeEHEHX OQJHOCTOPOHHHMX YIJIOB, o0pa3oBaH- n
HBIX IIpU NepeceyeHUHU [JBYX IIPSMBIX 1 M m cexkymiei k, paBHa
90°. OnpexenuTe B3aHMHOE PACIOJIOMKEHHe IPAMBIX 1 1 M. k
1. IlepneHAUKYIAPHEL; m

2. nepeceKaloTcs, HO He NePHOEeHANKYIAPHbI;
3. mapaJesLHBI;
4. Takas CUTyallusl HeBO3MOXKHA.

2. OnpefetuTe BUJ TPEYTOJbHUKA, €CJIM CYMMa IBYX €ro yrjoB MeHbIIIe TPpeThero yrJa.
1. OcTpoyroJbHLIM; 3. TYNIOYTOJIbHBIN;
2. IpAMOYTrOJbHBIN; 4. orpeieINTh He BO3MOYKHO.

3. Hano £1 = £5, L4 # /5. OnupefenuTe, Kakne U3 Tpex
NIpAMBIX ¢, d ¥ f HapajjeabHBbl.

l.clldkf;
2.ckdlf;
3.cllfkd;

d.chdkf.
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4. Yroa Mexxay auaMmeTpoM AB u xopaoit AC okpyskHocTH paBeH 60°. Uepes Touky C npose-
JleHa KacaTeJbHasl K OKPYXKHOCTH, KOTopas mepecekaeT Npamyio AB B Ttouke D. OnpenennuTte BUA

TpeyronbHuka ACD.
1. PaBHOOefpeHHEBIN;
2. paBHOCTOPOHHMIL;
3. pa3sHOCTOPOHHUM;
4. onrpeleSIUTh HEBO3MOXKHO.

5. OnpefesnTe BUJI TPeYroJbHAKA, €CJIM IeHTP BIXCAHHON B HEro OKPY’KHOCTH COBIIaZAaeT C

I[eHTPOM OITHCAHHOM OKO0JIO HEro OKpY>XHOCTH.
1. PaBHOGeIpEeHHBIH;
2. paBHOCTODOHHHUI;
3. pa3HOCTOPOHHUN;
4. TaKoil TPeYroJbHHUK He CYImecTBYeT.

YacTtb 2

6. lano: £1 = 108°; £2 = 72°; /5 = 83°. Haiigure /4.

7. IIBe OKpPY’KHOCTH KacaloTcs APYyr Apyra B Touke C.
Hunamerp AC OKPY’KHOCTH C IIeHTPOM B Touke O IPOXOAUT
yepe3 Touky O, — IIeHTP BTOpPOH OKPYKHOCTH M oGpasyeT ¢
xopnoi FE yrois, pasabiil 150°. Haligure rpagycHyIo Mepy
yraa B.

8. BuyTpu mnpaMoyrojbHOro TpeyroiabHmka AB (C —
npsaMoil) orMeyeHa Touka D Takas, uTo LCAD = ZCBD =
= 15°. Haitnure yron ADB.

~C
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9. BryTpu Tpeyronsenka ABC oTMeueHa Touka O Takad,
uyto OA = OB = OC. HUsBectHO, uT0 LBOC = 160°, LCOA =
= 130°. Haiigure yrox BCA.

10. B Tpeyronbaunke ABC 6HCCEKTPUCH] BHEIIHUX YIJIOB IIPH
BepminHaXx B u A nepecekaroTcs B Touke D. Haitnnte £ZBCA, ec-
au £ZBDA = 70°.

11. B paBHOGegpenEOM Tpeyroabauke ABC ¢ oCHOBaHHEM
AC npopenena 6uccextpuca AD. Haiigute yron BDA, ecau yroa
OpH OCHOBAHMM OTHOCHUTCH K YIJIY IPH BepIHHe Kak 1 : 4.

o

Cc

12. Bepmuns! yeThipexyroiabEuKa ABCD JeXaT Ha OKPYKHOCTH ¥ pa3GUBaIOT ee Ha YeThIpe
IYyTH, FpafycHbIe Mephl KOTOPLIX OTHOCATCA Kak 3 : 7 : 5 : 3. Haliaure GonbIuil yroa 4eTeIpex-

yroJbHHUKA.

Yactb 3

13. Ompepmenute, 4YTO SABIASETCS FeOMeTPHUECKMM MECTOM IEHTPOB OKPYKHOCTeil, Ipo-

XOZAIOUX Yepe3 ABe JaHHBIC TOUKH.

14. B tpeyroasauke ABC yroa B pasen 20°, yroa C paBeH
10°. Bre TpeyrospHHKa BrIGpaHa Touka M TakK, UTO TPeyroJib-
Hnk CMB — paBHOCTOpPOHHUH (Touky M u A JekaT o pasHble
cTopoHH! oT npsamoii BC). Haiigure yron MAC.

15. Okpy’kHOCTH C HEeHTPOM B TOuKe O KacaeTcs CTOPOH
naruyroabEnka ABCDE. UsBecTHO, uTo AB =5, BC =6, CD =
=7, DE = 8 u AE = 9. Onpegeiure, Ha KaKHe OTPE3KH TOUKa
xacaana K geaunt cropory AB.
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BapuaHr 2
Yactb 1

1. PaBnble yrisl, o6pasoBaHHble IPX IlepecedeHUH OPSAMBIX
n u m cexymieii k o6o3uadens! 6ykeoi B. OnpesieNTe B3aMHOE
pacmoJiokeHne OpsIMBIX n ¥ m, ecau f = 130°.

1. IlpaMble n 1 m NepOeHAUKYJISPHBI;

2. mpsiMble 1 1 M IlepeceKaloTcA, HO He epleH UK YIIAPHEI;

3. npsiMble n 1 M NapajejbHbl;

4. Takasi CUTyallsi HEBO3MOXKHA.

2. Onpegenute BUL TPeyTroJbHIKA, €CJIH CYMMa ABYX €ro yIJoB paBHa TpeTbeMy YIIy.
1. OcTpoyroJjbHbIN;

2. IpSIMOYTOJbHBIMN;

3. TYIOYroJbHBIH’;

4. onpeAeINTb HEBO3MOMXKHO.

3. Hano L1 = £2, L3 # Z4. OnpefennTte, KaKkue M3 Tpex
NPAMBIX ¢, d ¥ € mapayjaelbHbl.

l.clid#e;

2.ckdle;

3.clekd:

4.ckdie.

VA

4. Yron mexxny nnamerpoMm AB u xopaoit AC okpyxkHOocTH paBeH 70°. Yepes Touky C npose-
JleHa KacaTeJbHAas K OKPY’KHOCTH, KOTopas IepecexkaeT npAamyio AB B Touke D. Onpeznennre BUA
Tpeyroibauka ACD.

1. PaBHoOegpeHHRIH;

2. paBHOCTOPOHHMIA;

3. PasHOCTOPOHHMIA;

4. onlpeieIUTH HEBO3MOXKHO.

5. OnpeseniTe BUJ TPEYTOJbHUKA, €CJIN IIEeHTP BIIMCAHHON B HETO OKPYKHOCTH JIEHKHUT Ha Ofi-
HOM U3 CepPeJMHHEIX IIepHeHINKYJISIPOB.

1. PaBHOGeApeHHEI;

2. PAaBHOCTOPOHHWIA;

3. Pa3HOCTOPOHHMI;

4. TaKoOH TpeyroJIbHUK He CYIIecCTBYeT.

Yacth 2

6. Mamo: £2 = Z4 = 90°; L1 = 83°. Haitpure /3.
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7. JlBe OKPYXHOCTH KacaioTcs ApyT apyra B Touke E. Ok-
PY>XHOCTb € IEeHTPOM B Touke O; IpOXOAUT depe3 Touky O —

IEeHTp BTOpo# okpykHocTH. Halinure rpagycryio Mepy yria B.

8. B Tpeyroasauke ABC yroxn BAC pasen 64° . BrcceKTpHCHI
yriaoB ABC n ACB nepecexalorcs B Touke D. Haiigure yrox
CDB.

9. Bayrpu TpeyroabaEka ABC oTMeuena Touka O Takas,
uto OA = OB = OC. UsBecTHO, uT0o LABC = 65°, ZCAB = 80°.
Haitnure yron AOB.

10. B Tpeyroananke ABC 6ncceKTpHChI BHENTHUX YIJIOB IPH
BepmuHax A 1 B nepecexalorcs B Touke D. Haiinnre LBDA, ec-
au /BCA = 28°.

11. B Tpeyroasanke ABC npoBefieHa 6uccexTpuca AD yraa
A. Haiignre yron ABC Tpeyroabauka ABC, ecim AD = AB =
= DC.

(2

C
D,

)\,

\
)\

ZAN

Cc
B
C
B

L

E
A
A
A
D

12. Bepuinew yetThipexyroasEnKa ABCD JlexKaT Ha OKPYXXHOCTH M pa3bUBaIOT ee Ha YeThIpe
LyTH, FpafyCcHLIe Mephl KOTOPBLIX TMocaeNoBaTeIbHO paBHH 56°, 74°, 97° n 133°. Haitanre rpa-

AYCHYIO MepYy MeHbILIero yriia 4eThIpexyrojJibHHKa.
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Yactb 3

13. Haiinure reoMeTpruyecKkoe MeCTO LEHTPOB OKPY»KHOCTel, KacaloIIUXCA NPAMOM B JaH-
HOHM TOUKe.

14. B tpeyroasuutie ABC yron B pased 80°, yron C paBeH
70°. Buyrpu TpeyroJbHUKa BbIOpaHa Touka M Tak, 4TO Tpe-
yroitHUK CM B — paeHocTopoHuuii. Halinute yronm MAB.

15. au nuatuyronsHuk ABCDE, cTopoHb! KoToporo paBHIAB =6, BC=8,CD =7, DE=9mu
AE = 4. Onpegeaunre, MOIyT JI CTOPOHBI JAHHOrO IMIATUYTOJBHEAKA KacaThCA OMHON OKPYKHOCTH.

Mhasa 6. Mopobue

Ilenbio TecTa, peKOMeHIOBAHHOIC K JlaHHOM IJlaBe, SABJISIETCA OMEpATHBHAS IIPOBEpKa KOM-
IIeTeHTHOCTH ydYalll¥MHUCS BOCHMOTO KJacca 1O TeMaM “Yernipexyroabaukn”, “Ilapanmesnor-
pamm”, “IIpamMoyroasHuk”, “Pom6. KBagpart”, “Tpanemm , “CpeHAA JUHUSA TPEYTOJbHUKA U
Tpanenuun”, “IlpusHakn Honoﬁna TPeYroJILHUKOB ”. 3aJaHNUSA TECTOB HaIIpaBJI€HLI Ha IPOBEPKY
OCHOBHLIX YMeHHH, (opMUPYEeMbIX IIPH N3YUEHHUU 3THX TEeM:

— pacmo3HaBaTb M N300pasKaTh Ha YePTeXKaX YeTHIPeXYTOJbHUKH: NTapajljieIorpaMMEl, Tpa-
HelluH, IPAMOYTOJbHUKH, POMOKI M KBAJAPATHl M UX BJIEMEHTHI; CpeAHIOK JHMHHIO Tpe-
YroJIbHHXa M CPeJHIOK JHHHUIO TpalelHH; IPONopUMOHaNbHBIe OTPe3KM M TOonoGHEIe
TPeyroJbHUKH; )

— BBIAEJATh U3 NAaHHOM KOHDUrypanuu nofobHble TPeyroJlbHUKYU;

-— HeIlOCPeJICTBEHHO IIPUMEHSATH OllpellesieHUsS Tpalely, CpefHeH JIHHNY TPeYyroJbHUKA U
Tpamneluy, olpelesleHNsI, CBOMCTBA M IPH3HAKH NapaliejiorpaMMa, IIPSMOYroJLHHKA,
pomba 1 kBagpaTa, TeOpeMbl O cpejHel JJMHUH TPeyTroJbHHUKA U CpefHel JIHHUN 'rpane-
IIUK; IPU3HAKU IOJ00NA TPeyroJbHUKOB;

— BBIZ(eJIATD U3 JaHHOH KOHGUTrypaluy 3aJaHHLIe B YCIOBHH 38J]a4X 3JIeMEHTHI GUTYD;

— BBIYUCJATH 3HAUEHU S JJIHH CTOPOH, rPagyCcHYIO Mepy YIJOB, HepUMETPHI TPEeYTrOJbLHUKOB,
YeThIPeXYIroJbHUKOB, IPUMEHSS OoNpeJesIeHHs, IPU3HAKH ¥ CBOMCTBa IapaJjliesiorpaM-
Ma, IpPSAMOYrojlbHNKa, poM0a M KBajpara, olpellelleHe Tpalell, TEOPEMBI O cpeaHeH
JIMHUHU TPeyroJsibHUKA ¥ CpefHeH JWHUYU Tpallellnn, TeopeMmy Paseca U paHee M3yUeHHbBIE
UpHA3HAKH U CBOMCTBA TPEYrOJbHHKOB; IPH3HAKHN IIOLO0UA TPEYTrOJLHNKOB.

TECT 2

BapuaHt 1
Yacte 1

1. Cpeay mpMBeeHHbIX HHKe TPOEK UMCeJ OIpeJesnTe TPORKY YHcell, IPONOPIMOHAIbHBIX
yucJjgam 2, 3 u 4.

1.2,3,8
2.2,6, 4;
3.4,6,12;
4.6,9,12.

b b
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2. B uernipexyronsuuke ABCD (AB || CD, BC | AD) xaxxasrit C
n3 yriaos BAC n CDB paBer 67°. Onpefmennre BHJ YeThIpex-
yroasEHKa ABCD.
1) Pom6, oTIHYHEII OT KBagpaTa; B
2) IpsIMOYTOJILHUK, OTJIMYHLIN OT KBaZpaTa;
3) kBagpar; D
4) Tpanenus.
A

3. OnpepennTe, BepIMINHAMA KAKOI'0 YeTHIPEXYTOJNbHUKA ABJIAIOTCA CePeIUHLI CTOPOH POM-
6a, OTIMYHOIO OT KBajApara. ‘

1. ITapannesorpaMMa, OTJIMYHOTI'O OT IPAMOYTOJbHAKA ¥ poMOa;

2. IpAMOYTONbHAKA, OTJHMYHOI'O OT KBaJApaTa;

3. pom6a, OTIIMYHOrO OT KBAJpAaTAa;

4. xBagpara.

4. B npamoyronsanke ABCD otpesok KL nepneHguUKyJI- B C
peH amaroHaam AC m mepecekaer ee B Touke @, CQ = 16 cm.
Haiigute nnury orpeska QK, ecim AB: BC=4: 3.

1. 24 cm;

2.12 cm;

3. 4 cm;

’ L
4. 8 cMm. Q
' K
A D

5. YernipexyronbEuKH QGRF u ABCD noso6HB M NX CXO[- A G
CTBeHHBIE CTOPOHH! OTHOCATCH, Kak 3 : 5. [lepuMeTp ueThIpex-
yrosbEnka ABCD Ha 12 cM GonbIe neprMeTpa YeTHIPEXYTOJIb- Q
HEHMKa QGRF. HailinuTe nepuMeTp YeThIpexyroibEuKa QGRF. R

1. 18 cMm; 3. 7,5 cm; D

2.12 cm; 4.4,5cu B F

C
Yactb 2

6. Bricotra BH napamnenorpamma ABCD orcexaeTr OT B C
Hero paBHOOeJpeHHHIH TpeyroabHHK. Halinure rpagyc-
HYy1I0 Mepy yraa ADC.

A H D

7. IBe OKPY>KHOCTH ¢ paguycaMu 9 cM u 3 ¢M Kacalr-
¢S BHEIMHHM oGpa3oM B Touke A, dYepe3 KOTOPYIO IPOXO- C
IuT nx obmasna cekymas BC. Haiiaute nauny orpeska AB,

<
ecan AC paBeH 5 cm.
B
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8. ¥Yruet ABC u ADC BwinykJOro yeTsipexyroibHuka ABCD paBHBI, Touka O — cepefHHa
nuaronanu AC. Haiigute cropory AD, ecnu cTopoHbl AB 1 BC paBHHI 4 ¢cM 1 7 CM COOTBeTCT-
BEHHO.

9. B pom6e ABCD c ocTpbiM yrioM 30° paccTosiHHE OT BN
TOUKM IlepeceyeHHs AUaroHajaei o CTOPOHBI pomba paB-
Ho 3 cm. Haiinute nepumeTp pomba.

A C
D
10. IlapannenvHple npamele A;N,, A;N,, A3N3 un Ay

A4N, mepecekaloT npAMble a@ U n. M3BecTHo, uTo A4, : As
tAxA3 1 AgA =1:2:1.Orpesok N;N, paBeH 32 cM. Haii- As
auTe AAuHY oTpeska N{Nj. Ay

a

n

N1 N N3 [N
1 V25, V3|4

11. B tpeyronsuuke ABC npoBenennl Mmegnannl BL u CK. HalinuTe paccToAHNe MeXIY UX
cepeaguHaMi, ecau BC = 16 cm.

12. Orpe3ok, NapajjejbHBIIl CTOPOHE HPAMOYTOJbHHKA, pa30MBaeT ero Ha ABa. HOZOOHBIX
npamoyroiasHEuKa. Haiiqure 60Jb1IyI0 CTOPOHY 60JbIIEro M3 HMOJYUYeHHBIX OPSIMOYTOJIbHHKOB,
€CJIX CTOPOHBI JaHHOTO IPSIMOYyToilbHMKa 20 cM u 8 cMm.

Yactb 3
13. Yepes Touky D, nexxamiyio Ha cropoHe BC, mpo- B
ReieH ay4 AD, nepecekaromuii meaurany BF B Touke K. D

B xaxkoMm oTHomenuu Ttouka K genut meamany BF, cuu-
Tas oT BepuinHel B, eciu BD: DC =1: 2.

A f 7 t C
14. Yron MexXIy BbBICOTaMH IapaJiejorpaMMma, Ipo- L
BeJeHHBIMHU U3 BepPIIHHbI €r0 OCTPOro yria, B 4 pasa 60Jb-
me aToro yriua. HaiiguTe ocTpelii yroJ napaJieJor-
pamMma. B , C
K A D

15. HOK&)KHTG, YTO B BBRINIYKJIOM UeThIpeXYyIroJIbHNKEe CepeJHa OTPe3Ka, COeJUHAIOIIEro ce-
PEeaIHNHBbI €ro nnaronanef/i, COBIIaZaeT ¢ TOYKOH riepeceyeHHN s OTPEe3KOB, COeINHAIOIINX CepeJHHbI
IIPOTHUBOJIEKAIIIUX CTOPOH.
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BapuaHT 2
Yactb 1

1. Cpeau npuBeieHHBEIX HUXKe TPOEK YHCeJ OIpeJesiTe TPOMKY UMces, IPOIOPIHOHAIbHBIX

yucaam 1, 4 u 5.
1.2, 4, 5;
2.2,8,10;
3.1, 4,10;
4.2, 8, 5.

2. B xa)xkg0if U3 ABYX OKPYXHOCTSX ¢ O0IIMUM HeHTpaMHu B
rouke O mposeseHH auaMeTphl AC u BD rak, uto ZAOB =
= 45°, OnpegennTe, BepIINHAMHA KaKOI'0 YeThbIPeXyTroJIbHUKA
ABJIAIOTCS TOuku A, B, C n D.

1. ITapannenorpaMMa, OTJIMYHOrO OT IIPSIMOYTOJBHHKA U
poMmba;

2. IpAMOYTOJLHUKA;

3. pomba;

4. Tpanmenuu.

3. Juaronasmm paBHOOeapeHHOH Tpamennu ABCD mep-
NeHAUKYJApHEI. CepeIMHLI CTOPOH TPaNelNH SIBJISIOTCA Bep-
MUHaAMHU YeThipexyroibEuka KLMN. OnpeneinTte BUJ YeThi-
pexyroabauka KLMN.

1. IIpaMoyroJbHUK, OTJIHAYHBIN OT KBagpaTa;

2. poM0, OTIHYHBIN OT KBaJApaTa;

3. xKBajparT;
4. onlpesieTUTH HEJIb3A.

4. B npaMoyroasHOM TpeyroabHNKe ABC (LC — mnpsa-
Moit), orpesox DF mepneHEANKYJIApeH K rumoredyse AB u pa-
BeH 6 cM. Halignre runorenysy tpeyroasHHNKa FAD, eciau
AB =16 cm, BC =12 cmMm.

1.16 cm;

2. 8 cMm;

3. 6 cm;

4.12 cm.

5. YernlpexyroabHUKU A1A3A344 1 B1B,B3B, nofo6HLL 1
HX cTOpoHBI A;4, n B,B, cxoxncrBeHHble. IlepuMeTp UeTHI-
pexyrojibEuka Aj;AsAsA, OTHOCUTCH K CTOpOHe A;A4, Kak
5 : 2. Haliqute oTHOIIeHUe CTOPOHH! B B4 Kk nepuMeTpy YeThI-
pexyrojabHHKa B;B,B3By.

1.5:2;

’

T N
N Ot 3
Ot = O

Ay B
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Yactb 2

6. B napasnnenorpamme ABCD Bricota BH B 1Ba pasa B C
MmeHbIle ctopoHkl CD. Haiiaute rpagycHyio Mepy yria
ABC.

A H D
7. IIBe okpy»kHOCTH paguycoB 12 cMm 1 9 cM KacawoTcs
BHYTPeHHUM o06pasoM B Touke A, uepe3 KOTOPYIO IIPOXo-
IUT Ux obmas cexymiasi AB. Halinure n1uny orpeska AB, A
ecau orpe3ok AC paBeH 18 cM. ‘
<

8. Cropornl AB u CD BrmykJoro uernipexyrojbHEuka ABCD mnapaiieibHble, a Touka O
IepeceuyeHUsT AUaroHajei AeauT guaroHanas AC momosam. Haiignre cropory AD, eciiu CTOPOHBI
AB n BC paBHH 4 ¢cM U 7 CM COOTBETCTBEHHO.

1. 4 cm;

2. 7T cm;

3. 1lcwm;

4. oopeeJJUTh HEBO3MOXKHO.

9. Haiigure BhicoTy BF pom6a ABCD, ecin LADB =
= 75°, a cropoHa pom0ba paBHa 5 CM.

10. ITapannenbEble npsiMble A|Ny, ANy, AgNgn ANy
mepeceKaloT OpsiMeie @ U n. aBecTHO, uTo NNy : NyNj @
:N3gNy=1:2: 4. Orpesok A;A; paBeH 7 cm. Haiinure
OJIUHY oTpe3ka AgA,.

n —

Ny Ny N3 Ny

11. B Tpeyroanauke ABC nposenesnl meauansl BL u CK. Haiigure cropory BC, ecau pac-
CTOsIHME MeXXAY MX cepelHMHaMH PaBHO 4 cM.

12. OTpe3ok, mapajiejbHBIA CTOPOHe NPSAMOYroJbHHKa, pa3buBaeT ero Ha ABa MOAOOHBIX
npsaMoyroiabHuka. Haliinre 6ojbmyIo CTOPOHY MeHbIIEro U3 MOJYyYeHHH X NPAMOYTOJbHUKOB,
ecJIM CTOPOHBLI JaHHOTO NPSIMOYToJbHNKA paBHLL 6 ¢cM 1 15 cM.
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Yactb 3
13. Touka K — cepeaunHa MeAmaHbl BF TpeyrojbHUKa B
ABC. Tlpsmas AK niepecekaer cTopony BC B Touke D. Onpe- D

JeJIiTe, B KAKOM OTHOUNIeHHM Touxka D gmeamT cropony BC,
cuuTad OT BepInHL B.

Al —p—t C
14. VYrox Mexcn); BeicotaMu BL n BK mapaiienorpaMma B C
ABCD, npoBefieHHBEIMH U3 BePIUMEBI TYIOro yrJja, B 3 pasa '
MeHbIIe 3Toro yraa. Haligure rpagycuyic mepy yriaa BAD.
L
1 A K | D

15. JIBe IpOTHBONIOJIOKHEIE CTOPOHKI BLIMYKJIOTO YeTHIPEXYTOJMbHUKA JeXaT Ha IepleHau-
KYJASpHBIX OpAMEIX. JJoKaxkNTe, YTO paccTosHHAe MeXXAy cepeUHaMHU IABYX APYTHX CTOPOH Ye-
TBRIPEXYTOJIbHNKA PABHO PACCTOSHUIO MeXKAY cepeJUHaMH ero guaroHajei.

Mhaea 7. MeTpunyeckmne COOTHOLWIEHUSA
B TPEYroJibHUKEe U OKPY)XXHOCTH

Ilenpio TecTa, peKOMEHZOBAHHOI'O K JaHHOH rjaBe, ABJIseTcsH ollepaTHBHAs IIpOBepKa IIpea-
MeTHO KOMIOeTeHTHOCTH YUalIUXCs BOCHMBIX KJaccoB o TeMaM “Teopema ITudaropa”, “Pemre-
HHe TpeyroJbHHKOB”, “CoOTHOIIeHMe Me)XJy OTpe3KaMH, BO3ZHUKAIOMUMH IPU NepecedeHHNH
OPAMBIX C OKPY’KHOCTBIO”. BajlaHNs TeCcTa HanpaB/eHb Ha IPOBEPKY OCHOBHBIX YMeHHIi, dop-
MUPYEeMEBIX IPH H3YYeHHH 3THX TeM: :

— oIpeAesfTh, B KAKUX CHTyanMsax nIpuMeHnMa TeopeMa IIndaropa;

— IPHMeHATh o6paTHYI0 TeopeMy Ilugaropa u TeopeMy KOCHHYCOB JJid ollpelleiIeHHSA BUIa

' TpPeyroJbHUKOB;

— BHEIYHCJAATHL 3HAUEHHUS JJIUH CTOPOH M IpPaJyCHYIO Mepy YIJIOB TPeYroJIbHUKOB, IpUMeHss
oIpejieJIeHUsI KOCHHYCa, CHHYCA ¥ TAHIeHCa OCTPOro yrija OpAMOYIOJbLHOIO TPEYroJbHHU-
Ka, TeopeMy IIndaropa 1 ciefcTBUs 13 Hee, TeOPeMBI KOCHHYCOB U IPK3HAKY M CBOIICTBA
reoMeTpuuecKuUx GUryp;

— BBIYHMCJISATH 3HAYEHUAS KOCHHYCa, CHHYCa ¥ TaHIeHca YIJIOB TPeyroJlbHNKA, IPUMEHsS ON-
penesIeHUs KOCHHYcCAa, CAHYCa ¥ TAHTeHCa OCTPOIo yIJia IPSMOYToJbHOI'O TPEYTroJIbHUKA U
¢dopmMyJIBl, BEIpaskaloliie TPUTOHOMeTpHYecKHe MYHKIM TYIOTO yria 4Yepe3 TPUIOHO-
MeTpHUYeCcKHe DYHKIIUN OCTPOro yIJa;

— BBIYHMCAATH AJUHBI pafHyCcoOB M AHUAMETPOB, XOpJ, CEKYINUX M KacaTeJbHbIX, OIPUMEHSIA
CBOICTBa XOpDJ U CEeKYILNX OKPYIKHOCTEH.

TECT 3
Bapuanr 1
Yactb 1

1. B Tpeyronsanke ABC mposegena meamana BM. OmpepesnnTe, Kakas U3 ero cTopoH AB
niau BC 6oapime, ecau /BMA = 80°,

1. BC = AB; 2. BC >AB; 3. BC < AB; 4. oopenesIUTL HEBO3MOKHO.
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2. OnpegesinTe, CKONBKO PellleHHI UMeeT cJeAyolias 3ajada. PemmaTh 3afauy He HaJxo.
Cmoponst napanarerozpamma 8 cm u 6 cm, a o0na u3 evicom — 10 cmu. Haitdume emopyio 6wi-
comy napanienozpamma.
1. OxHo;
2. nBa;
3. Tpu;
4. pellleHHI1 HeT.
3

. CTopoHEBI TpeyroJbHNKa paBHHEL 8 ¢M, 15 cM u 16 cM. OnpezieiiTe BHJ 3TOr0 TPEYyrojb-

1. TymoyroJibHblit;

2. IpAMOYTOJILHEIN;

3. OCTPOYTOJbHHIH;

4. Tako# TPeyroJibHUK He CYIIecTBYer.
4

. OnpenennTe, CKOJIbKO PeIIeHNI HMeeT cleAylollas 3afada. PemaTs 3agady He HaJo.
B mpeyzonvrure ABC cmopona AB pasHa 21 cm, cmopona BC pasna 7 cM, a yzon C pasen
33°. Haiidume cmopony AC.
1. Oxgo;
2. ABa;
3. Tpu;
4. pelIeHMi1 HeT.

5. B uernipexyroasauke ABCD croposasl BC u AD napanienbHEbl. 13 Bepmuasl C K CTOPOHE
AB onymeH nepueHANKyaAp CF, ero gauna paBHa 15 cM. OTpe3ok FB pasen 8 cm, a cropora AD
paBHa 17 cM. Onpeziesnite BHA YeThipexyroasEuKa ABCD.

1. [TapannenorpamMm;

2. OpsAMOYyTroJbHas Tpalenus;

3. Tpanmenu, OTJIMYHAS OT paBHOOeAPEeHHOM;

4. paBHOGepeHHAS Tpallenyd.

Yactb 2

6. I3 Touky A K OKPYKHOCTH ¢ IIeHTPpOoM B Touke O mpo-
BelleHbl cekymaa AQ B xkacareabHas AB. Halizure oTpesok

AB,ecin AQ =9cMmu AP =4 cMm. ~
A
N
Q

7. HalizuTe paguyc OKPYKHOCTH, ONMCAHHON OKOJIO B
rpeyroabauka ABC, ecan AC = 2 cM, ZABC = 45°.

AC

8. Haiigure 3HayeHue BuIpaskeHHud sin 45° - tg 60° — cos 45° - cos 30°.
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9. Haiinure MeHBIINH yroJ napajliiejiorpaMMa, eCIU ero CTOpo-

Hbl paBEH 1 1 /3, a ofHa U3 [UaroHaseit pasHa. /7 .

10. B Ttpeyroananke ABC crtopoHa AC paBHa 8 ¢M, OQMH U3 yI-
JIOB, IPHJIEXKAIIMX K 5TOH CTOpOoHe, paBeH 45°, a yroj, IpoTUBoOJe-
»kamuii eit, pased 60°. HalifnTe cTOpoHY, MPOTHBOJIEKAINYIO YTy
45°.

11. K a1ByM OKpY>KHOCTAM C IleETpaMu B Toukax O u O; u paau-
ycaMmu, paBHBIMHK 12 ¢cM H 4 cM, IpoBeJeHa 06Iasi KacaTeiabHass AB
(A u B — Toukn kacauusa). Haiifnre orpesox AB, ecii paccTOsTHHNE
MeXXIy ODeHTPaMH OKpY>XHocTei paBHO 15 cM.

12. Cropornl AB u BC Tpeyroabanka ABC cooTBeTCTBEHHO paB-
HH 9 cM 1 6 cM. IleHTp okpyKHOCTH (TouKa O), mpoxoasAmeit yuepes
BepmuHbl A 1 C TpeyronsHEKa ABC, nexxur Ha cTopore AB. Toukn
D n F aBaAIOTCA TOUKAMHU IepecedeHNns MPOoA0JIXKeHNsi CTopoH AB u
BC c okpyxkHOCTBI0. Haligure pagnyc okpyskHOCTH, ecniu BD paBen
3 cM.

Yacts 3
13. B tpeyronsuuk ABC BOucaH pr6 ADFE Tax, uto yron Ay B
HHUX o6Iuil, a IpOTHBONOJIOKHASA €My BeplnKHA F JIe:KHT Ha CTopo-
He BC. Juaroraan pom6a paBHEI 8 cM 1 6 cMm. HaltauTte oTHOIIEHME
BF : FC, ecin AB = 15 cM.
N\
A C

14. IleHTpHI Tpex MomapHO KacalIUXcsA BHEMIHMM o0pasoM OKPYXKHOCTeH SBJIAIOTCA Bep-
IMIYHaAMH OpsSMoyrojbHOro tpeyrojsEnka ABC (LC = 90°). Paguyc oxpy:xxHOCTH ¢ IeHTpoM C
paBeH 2 cM, AB = 13 cM. HaiiguTe paguycsl AByX APYTHMX OKPYXKHOCTEH.

15. HajiguTe reoMeTpHUueCcKoe MeCTO CepeHH BCeX XOpA AAHHOM OKPYKHOCTH, IMEIOIUX 3a-
JaHHYIO LJIAHY.
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BapuaHnTt 2

Yactb 1

1. [uaroranu napanienorpamma ABCD nepecekalorcs B Touke O. OnpefenuTe, Kakas U3
ero cropoH — BC unu CD — MensbIile, ecnau yroa AOB — oCTpbIii.

1. BC >CD;

2. BC =CD;

3. BC<CD;

4. ompeleINTh HEBO3MOIKHO.

2. OmnpefienTe, CKOJILKO pelleHUI UMeeT cileAylomas 3ajada. PemiaTh 3ajady He Hajo.
Cmoponbt napaanenozpamma 15 cm u 6 cm, a o0na us ezo ssicom — 18 cm. Haiidume emopyio
8blcOMY NAPALLEN0ZPAMMA.
1. OgHo;
2. IBa;
3. Ttpy;
4. pellleHUH HeT.

3. CTOpOHBI TpeyrolbHHKa paBHHI 3 cM, 2 ¢M M /3 cM. OmpegeiauTe BHJ 3TOTO Tpe-
YroJIbHUKA.

1. OcTpoyrosbHBIH;

2. IpAMOYTOJbLHEI;

3. TYIOYroJIbHbIN;

4. TaKOM TPEyroJLHHAK He CYIeCTBYeT.

4. Onpegnennure, CKOJILKO pellleHNH HMeeT ciefyiomas 3ajjaua. Pemats 3agauy He HaJIO.

B mpeyzonvuurxe ABC cmoporna AB pasHna 8 cm, cmopora BC pasrna 16 cm, a cunyc yzaa C
pasen 0,4. Haitdume yzon A.

1. Ozmno;

2. nBa;

3. Tpu;

4. penieHNH HeT.

5. B yersipexyroasauke ABCD ctropoust AB u CD napaJjenbHsl. Y13 BepmuHbl C K CTOpOHE
AB onyiueH nepnegaukynsp CF, ero ginHa paBHa 12 cMm. OTpesok FB paBeH 5 cM, a cTtopoHa AD
paBHa 15 cm. OnpepesuTte BHL YeThlpexyroabHuka ABCD.

1. ITapasienorpamm;

2. IpAMOYTOJbHASA Tpalenus;

3. Tpamenus, oTINYHAs OT paBHOOeZpeHHO;

4. paBHOOeipeHHas Tpamenmus.

YacTtb 2
6. [1Be xopasl AB u CD OoKPY’KHOCTH IlepeceKaioTcs B TOUKe D
N. Haitaurte naunRy orpeska AN, ecau BN =30 ¢cm, CN = 15 cm A <
u DN =6 cMm. ’
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7. Hajinure auarosaib AC paBHOGOKOH Tpamenmun
ABCD, ecnu ZABC = 135°, a pagmyc OKpYXHOCTH,
OMHMCAHHOI OKOJIO Tpanenuy, paBeH 5 cM.

B_c

D

8. HaiiauTe 3HaueHEne BuipaxkeHH sin 60° - cos 30° — cos 60° - tg 45°.

9. B TpeyroJbHAKE CTOPOHLI PAaBHH 1, J3 1 J7.
Haitgure yros, mpormBoJerkammii Gojsipmieil cTopoHe
TpPeyroJibHAKA.

10. Inaronans AC napannesorpamma ABCD gennur
ero yroa DAB ma wactu BAC n CAD, paBauie 60° n 45°
cooTBeTcTBeHHO. HaliguTe 60JbIIyI0 CTOPORY HapaJlie-
JiorpaMMa, ecjIi ero MeHbIasi CTOPOHA paBHAa 4 CM.

11. K okpyxHOCcTH paguyca 20 ¢cM OpoBejeHa Kaca-
TeJbHadA, Ha KOTOpOM B3sTa Touka M Ha pPaccTOSIHHU
21 cMm oT Toukm kacanna K. Halixure paccrosamue ot
ToukH M 10 meHTpa OKPY>KHOCTH.

12. Croporsl AB n BC tpeyroasEHKa ABC coort-
BeTCTBeHHO paBHH 15 cM 1 12 cm. IlenTp oxpyxmEOCTH
(Touka O), nmpoxopsieil yepe3 BepmHuHAK A 1 C Tpe-
yroabEuKa ABC, nexut Ha cropoHe AB. Touku F u D
ABJAIOTCS TOUYKaMH Ilepecedyenns ctopoH AB u BC c ok-
pykHOCcThI0. HaiiuTe pagmyc OKpy>KHOCTH, ecaum BD
paBeH 5 cM.

Yactb 3

13. B tpeyroanrauk ABC Bnucan pom6 ADFE Tak,
YTO yrojl A y HMX OOIIuil, a IPOTHBOIOJIOKHAA €My
BepIINHa F JIeXKUT Ha CTOPOHe TpeyroibHEKa BC.
HOnaronann pom6a paBEN 12 cM u 16 cm. Haitgnre
orHOomeHHe BF : FC, ectu AB = 15 cm.

N
LA

A

e

A E
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14. OKpy’KHOCTDH, BIKCAHHAS B IPAMOYTOJLHLIM TPEeYroJlbHUK, JeJIUT TOUKON KacaHUS ero
TUIOTeHy3y Ha oTpe3kHu 12 cM u 5 ¢cM. HalianuTe pagnyc oKpyKHOCTH.

15. Ha oxpysknocTu ¢ nertpom O nana touxka A. HalinuTe reoMmeTpuyeckoe MecTo cepeJuH
BCeX XOPJ 3TOM OKPYKHOCTH, NIPOBEeJeHHLIX U3 TOUKHU A.

Mnasa 8. 3apaum n TeopemMbl reomeTpumn

Ilenslo TecTa, peKOMEHIOBAaHHOTI'O K JaHHOMN IiaBe, SIBJIsieTCS ollepaTHUBHAas IIPOBepKa IIpej-
MeTHOM KOMIIeTeHTHOCTH y4YaIIUXCs BOCHLMBIX KJIACCOB IO TeMaM “3aMedaTesIbHble TOYKHU Tpe-
yroabHHuKa”, “BrnucaBHble ¥ ONNCaHHEIe YeTEIpeXyrolbHUKN”’, “I'eoMeTpryecKoe MeCTO TOUeK”.
3aaHUA TeCcTa HalpaBJjieHbl Ha IIPOBEPKY OCHOBHEIX yMeHHI, GOPMUDPYeMHIX IIPH H3YUeHUU
3THX TeM: ,
-— pacIlo3HaBaTh ¥ H300pakaTh Ha UepTeKaX TOUKU IepeceueHUA OKUCCeKTPUC, MeNaH, Bbl-
COT, BIIMCaHHbIE ¥ ONMMCAHHBIE YeThIPEXYTOJILHUKHY;

— BBIYHUCJATH 3HAYEHUSA AJIVH CTOPOH U I'paJlyCHYIO Mepy YIJIOB TPeyTroJdbHUKOB U UeThIpex-
YroJIbHUKOB, IIDUMEHASA TeopPeMbl 0 3aMeyaTeJbHBIX TOYKaX TPeyroJlbHUKa, O CBOMCTBE
O0HCCeKTPHUCHI yIJla TPeyroJbHUKA, O BIUCAHHBIX U ONUCAHHBIX UeThIPeXyTOJbHUKAaX;

— pellaTh 3ajaull Ha IIOCTpOeHHe, IIPHUMeHAsSA MeTo HOHOGHH, MeTOoJ reOMeTPNYEeCKHUX MeCT
TOYEK.

TECT 4

Bapuanr 1
Yactb 1

1. Jaus! Tpu opAmele k, [ 1 m. [Ipsmele k u [ napaiiesbHEBL, a IpAMasi m UX nepecekaer. On-

peliesIiTe, CKOJBbKO CYIIECTBYeT OKPYKHOCTei, OJHOBPEMEHHO KacaloMIUXCsa KaXIOU M3 Tpex
npaMbIX kB, lu m.

1. Hu oguoii; 3. IBe;
2. ogHa; 4. TpH.

2. Onpejennre BUJA TPeyroJbHUKA, €CJIH TOYKA IlepecedeHHsl CepeJNHHBIX NeprIeHIUKYIIA-
POB K ero CTOPOHAaM JIeXKUT Ha OGHOM M3 CTOPOH TPeyroJbHUKa.

1. IlpaAMOYTOJBHLIN; 3. TYIOYTOJbHBIN;

2. 0CTPOYTOJILHBII; . 4. onpeleIUTh HEBO3MOXKHO.

3. Yrael TpeyroJbHHKA OTHOCATCH, Kak 3 : 12 : 5. Onpegenure, Kak pacIojloKeH HEeHTP
OIMMCAHHOI OKOJIO 3TOTO TPEYroJbHNKA OKPYKHOCTH.

1. BuyTpu TpeyroibHHUKA;

2. Ha OJJHOM U3 CTOPOH TPEYTroJbHUKA;

3. BHe TpeyroJibHHUKa;

4. onpenesINTh HEBO3MOXKHO.

4. Yepes BepmuHy B Tpeyroabanka ABC npoBeleHa npsMas B D,
BD, napannenvHasa AC. UYepes Touky N, Jexallyio Ha CTOpPOHe
BC, npoBenen nyu AN, nmepecekarmomuii 3Ty IpsAMylo B Touke D, a

N
menuany BH B Touke K. Onpepennre, B KAKOM OTHOIIIEHNH TOUKA
K nennt meguady BH, ecitu BN : NC=1:2.
1.2:3; 3.2:1;
2.1:1; 4.1: 2. A ; : C
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5. IIycts P 1 @ — nBe GUKCHpPOBaHHBLIE TOYKH ILTocKocTH. HaliuTe reoMeTpuueckoe MeCTo
Toyek M takux, uro ZPMQ = ZQPM.

1. CepenuHHBIN NepNeHANKYIAD K 0Tpe3Ky PQ ¢ «BBIKOJIOTOI» TOUKOI NepeceyeHHsA cepe-
AMHHOTO llepHeHJHKYAsApa ¢ oTpe3koM PQM;

2. GucceKTpHCca yIvIa ¢ BePIIMHOM B Touke PQ ¢ «BBIKOJIOTOM » TOUKOIH Q;

3. OKPY’KHOCTB paguyca PQ ¢ LeHTPOM B ToyKe P ¢ «BBIKOJOTEIMH» TOUKOH Q M cHMMeTpHY-
HOM el TOUKOM Q;

4. oKpY>KHOCTB paguyca PQ c HeHTPOM B To4Ke @ ¢ «BHIKOJOTHIMU» TOUKOH P M cHMMeTpHY-
HOH e Toukoii P;.

Yactb 2

6. IlepnmeTp ommcaBEOro yeThipexyroibauka ABCD pasen 34 cm. Haiigure cropory AB,
ecaH oHa Ha 3 c¢M GoJsbine cTopoHe! CD.

7. B napajiesorpaMM, ZMaroHaJH KOTOPOTo He paBHBI, BIMCAHA OKPYKHOCTh. OIpefienTe
BHJ 3TOr0 apaJjljieJorpaMma.

8. B Tpamenuio BIMcaHa OKPYKHOCTh. HaliamTe mepumerp

B C
3TOil Tpamemyuu, ecJH ee OCHOBAHUS paBHHI 8 cM 1 12 cMm.
. .0
A D

9. Tuarosans AC pom6a ABCD paBHa 24 cM. Cepeanna cTopoHsl AB — Ttouka K — coeamae-
Ha ¢ BepmuHoi D u mepecekaet guaroHaidb AC B Touke M. Haiinure niuny orpesxa MC.

10. B ueTtsipexyronsauke ABCD yron CBD pasen 50°, yrox

ADC paser 60°u yron ABD pasen 70°. Haitgure yron CAD. ?;

B
A
11. Haiigute yron BAD vuerhipexyroabHuka ABCD, Bmu-

C
D
- C
CaHHOT'O B OKPYKHOCTb, €CJIM BHEIIHHUN YIoJ YeThIpeXyroJbHHKa
npnu BepmuHe C pasern 108°.
B
(0)
®
A\/D

3-3364n
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12. B rpeyronsuuke ABC nposegensl 6mccektpuckl BE n
CM. Haiigute yron BEM, ecau yroa BAC paser 60°.

YacTtb 3

13. Ha cropore AB mapaanenorpaMma ABCD kak Ha AuaMeTpe MOCTPOeHAa OKPY>KHOCTh,
NpoxojAmas 4yepe3 TOUKY IlepeceyeHUs THAroHaJeH 1 cepeAuHY cTopoHbl AD. Halinure ocTphiit
yroJ napajijiejorpaMma.

" abc
14. [TaHb! OTPe3KH, paBHLIE 4, b, ¢, d 1 e. [TocTpoiiTe oTpe3okK v

15. Buccexrpuca CD BHemHero yria TpeyroinbHHKa ABC npm Bepmuue C mepecekaer

AD _ AC

npofoJKeHne cTopoHBl AB B Touke D. [lokaskHuTe, 4TO DB —CB"

Bapuanr 2
Yacts 1

1. Nags! Tpu npsaMmele £, [ 1 m. IIpaMeie k 1 | nepecekaloTcsi B To4Ke A, IpsMble | 1 m nepe-
cexkaloTcs B Touke B, a npAaMeie B 1 m — B Touke C. OnupefennTte, CKOJIbKO CYIIeCTBYeT OKPYXK~
HOCTeil, 0JHOBPEMeHHO KacaloluXxcsa KaX/Joi U3 TpeX NpAMuIX k, [ 1 m.

1. Hu oxHoi; 2. onHa; 2. Tpu; 4. ueTsipe.

2. OmpefennTe BUJ TPeYToJbHHMKA, €CIH TOYKAa IlepecedeHHsl cepeIWHHBLIX IepIeHINKYyId-
POB K ero CTOPOHaM JIEKHT BHE TPeyroJbHUKA.

1. IIpAMOYyroJIbHEIH; 3. TYDOYTOJNBHKII;

2 OCTPOYTOJILHEIN; 4. onpeAeJINTh HEBO3MOXKHO.

3. ¥Yrabl TpeyroJbEHNKa OTHOCATCSA, Kak 3 : 4 : 5. OnpesesnTe, KaK pacliojio’KeH IIeHTP OK-
PY?KHOCTH, OIIMCaHHON OKOJIO 3TOT'O TPEYroJbHUKA.

1. BEyTpH TpeyroabHEUKa;

2. Ha OZHOM U3 CTOPOH TPEYroJbHUKA;

3. BHe TpeyroJibHUKAa;

4. onpeleIUTh HEBO3MOXKHO.

4. Yepes BepmuHRy B paBHOGegpenHoro tpeyroabEnka ABC B D,
npoBefeHa npaMas AD, mapasuenbHass ocHoBaHHIo AC. Yepes
Touky K — cepeauny BbicoThl BH — mipoBefieH Jiyd AK, nepece-
KaloIIuil 3Ty OpsAMylo B Touke D, a ctopory BC B Touke N. B ka- N
KOM OTHoImeHUU Touka N genur cropony BC?

1.2:3; 3.1:1;

2.1:2; 4.2:1. A C
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5. Ilycts P 1 @ — ABe GMKCHpPOBaHHBIE TOUKH IIIocKkocTH. HaiiiiTe reoMeTpiuecKkoe MeCTo
ToueK M TakuXx, uTto LPMQ = ZMQP.

1. CepeanHHbIN NepHOeHANKYJIAP K OTpe3Ky PQ ¢ «BBIKOJIOTOM» TOUKON HepecedeHUS cepe-
OUHHOT'O NepIeHANKYJaApa ¢ oTpe3koM PQM;

2. 6HcceKTpHCca yIja ¢ BepIIAHOHK B TouKe PQ ¢ «BHIKOJIOTO» TOUKOH Q;

3. OKpPYKHOCTb paguyca PQ ¢ meHTpoM B TouKe P ¢ «BEIKOJOTHIMM» TOUKOH @ M cCHMMeTpHUU-
HOI1 eil TOYKOMH Q;

4. OKPYXHOCTh pasnyca PQ c IeHTpoM B TOUKe @ ¢ ¢« BRIKOJOTHIMHA» TOUKOM P 1 cHMMeTpHy-
HOM el Toukoii P,.

Yacte 2

6. IlepuMeTp ommcaHHOrO YeThIipexyroabEnkKa ABCD paBeH 32 cm. Haligure cropony AB,
€CJIM OHa B TpH pasa Goabme cTopoRbI CD.

7. Oxono napaJjujiejorpaMMa, AHaroHaJy KOToporo He IepneHANKYJIAPHBI, OIIHCaAHA OKPYXK-
HOCTb. Onpep;eJmTe BHJ 9TOrI'o mapaJujiejiorpaMmMa.

8. B paBHOGOuRYyI0 Tpamenmmuio ABCD BnucaHA OKPY’KHOCTH.
HaiiguTe nepuMerp 3Toil Tpamenmmu, ecjan ee 6oKoBasi cTopoEa CD
pasHa 11 cm. 0]

A D

9. Nuaromans BD npsamoyroabEuKa ABCD pasHa 24 cM. CepeanHa cTOpoHBI AB — Touka

K — coeguneHa ¢ BepmumHOit D 1 nepecexaeT fuarosais AC B Touke M. Haligure AIuHEy OoTpe3Ka
AM.

10. B ueTsIpexyronbsEnke ABCD yroa ABC pasen 110°, yron C

ADC paBen 70° u yroa BDC papen 25° . Haiiqure yroa ACB.
B
D
A

11. Bo BuucaEHOM YeThIpexyToJbHHKe ABCD yroa ABD pa- /’\

BeH 50°, a yron CDA pasen 75°. Haitaure yroa CAD. B c
.0
A

3ﬁ
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12. B rtpeyronbinke ABC mpoBeieHBl GHCCEKTPHCH YIJIOB
BCA u ABC, xoTopbie IepeceKaloT CTOPOHLI TPeyroJbHUKA B TOY-
kax M u E coorBercTBeHHO. Touka O — TouKa IepecedyeHus 6uc-
cekrpuc. Haligure yron BAC, ecau Touku A, M, O u E nexxar Ha
OLHOH OKPY’>KHOCTH.

Yactb 3

13. OxpyKHOCTh, HNOCTpoeHHasi Ha ocHoBaHuu AD Tpamemuu ABCD kKak Ha gumaMerpe,
OPOXOJMT 4Yepe3 cepelAMHbI G0OKOBBIX cTOpoH AB u CD Tpamenuu U KacaeTcs OCHOBaHMSA BC
HaiiguTe 60abIIUHA YToJI TPANCINH.

14. [lans! otpes3ku, paBHble a U b. [locTpoiiTe oTpesok x, ecan +

R
i
QI
S

15. Ilpamaga FD, npoBeneHHas dYepe3s BepiiuHY C TpeyrolbHHKA, IepeceKaeT IpoJoKeHHe
npoTuBoJexkainei cropodbl AB B Touke D. JlokaxHTe, UTO eCJH OPH 3TOM BHIIOJHSETCA OTHO-
AD _AC

IeHue 3w = Fg» TO Iy CD aBusercs 6uccekrpucoii BHemHero yriia BCE tpeyroasuuka ABC.



Il. PELULEHUS 3A0AHUA

YuyebHuk «feomerpusa. 7-9» J1.C. AtaHacsiHa u ap.

TECT 1
Bapuanr 1
Yacts 1
1.0rBeT: 3.
Pemenmne. Ilycts B pom6e ABCD yrox ABC paBeH B u yroa B

DAB pasen o. Tpeyronsank ABO — npsAMoOyroJsHBIH 110 CBOMCT- /‘\
By ZuaroHaJeil pom6a, npu s3ToM LABO = g, a £LBAO = g . ITo A 0 C
yeaosuio AC > BD, snauut, LABO > ZBAO, Tak KaK B TpeyroJb- \l/

HHAKe MPOTHB OoJiboledl CTOPOHBI JIEKHT Goabmuii yroa, T. e. D
o o .
g > 5 ITo cBoiicTBy yrioB mapainenorpamMma o + B = 180° (cymma yzn08 napannenozpamma,

npunexcaujux x odHoit cmopotre, pagna 180°), a a3To 3HAYHUT, UTO OAVH HU3 YTJIOB OCTpPLIH, a JApy-

Toif — Tymo#, N3 COOTHOIMEe N g > g cirenyert, uro B > o. 3saunT, yron ABC, paBubIi 3, Tymoit.

CiaenoBaresbHO, TpeyroabHUK ABC — TynoyroJbHBINA.

2.0rBerT: 3.

Pemenne. Ilo cBoiicTBy Anaronaneii npaMoyroasHuka AC = B C
= BD, sgauyut, AO = OD. CiregoBaTenbHo, TpeyroadbEUK AOD —
paBHOOGEIPEeHHKIH. O

3.0TBeT: 2.

Pemenue. Tpeyroasankn NOB u MCB — npsiMOyroJibHbIe,
Tak Kak mo yciaoBuio BM | CD u AN | BC u y uux «NBO =
= /MBC kak BepTHKaJLHBIE, ClefloBaTeJILHO, II0 TeOpeMe O CyM-
Me yrJioB TpeyroabHuka ZNOB = ZMCB. Orciona, npamele BM
1 AN 1nepecekaloTesi, HO He IePOEHAUKYIAPHEI.

2/

4.0rserT: 1.

Pemenne. Tak kak ABCD — napaJiiejorpaMm, To yriast ABD B C
u CDB paBHBI Kak HaKpecT JeXKalye IIPH IapajlleJbHbIX Npa-
MbIX AB u CD u cekymeit BD, a yrast BAC u CDB paBHH 10 yc- (8]
JIOBHIO, cJeoBaTeNdbHO, yriabl ABD u BAC paBHBI. 3HAUUT, Tpe-
yroinbHUK ABO — paBHOGenpeHHbI u AO = BO, oTciofa, Auaro- A D
Hasiu AC u CB paBHH, CJeJOBATeJLbHO, IlapasieJorpaMm
ABCD — npsMoOyroJbHHK, a Tak Kak AB u AD paBHBI, TO —
KBaJparT.
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5.0TrBerT: 4.

AHaJnsHpyeM ycJIOBYe 3aJaUM: B C

IIpeanosoxkum, Tpanenunss ABCD — uckomas. Torga,
ecan ocHoBaHne AD = 10 cMm, amaro"ans DB = 6 cM, a
croporaa AB = 4 cM, To B Tpeyroasauke ABD cropona AD
paBHa cymMme cTopoH AB 1 DB. Tak xaK cTOpOHBI Tpe- 10
yroapuuka ABD He yHOBJIETBOPSIIOT HEPaBEeHCTBY Tpe- A D
YroJbHHUKA, TO TAKOH TPEYroJLHUK He cymecTByeT. ClieJoBATEIbHO, IOCTPOUTH TPANIEHIO IO
IaHHLIM YCJIOBHSA 3aJauy HeJb3sd, T. €. pellleHHus HeT.

YacTtb 2
6.0rBeT:11.

Permenne. ITo ¢popmMysie cyMMBI BceX YIVIOB BBINYKJIOrO MHOroyrojisEmka (n — 2)180° =
=1620°. Orcioga n = 11.

7.0rBerT: 15.

Pemenne. CyMMa Bcex YIJIoB BREINYKJIOrO MHOTOYTOJbHUKA paBHa (n — 2)180°. BHemERit 1
BHYTPEHHHH YIJhl MHOIOYTOJBLHHMKA IDY OZHOH BepIIMHE SBJIAIOTCA CMEXKHBLIMHM yIJaMH M B
cyMMe pasHB 180°. IToaToMy cyMMa BHEITHHX YTJIOB BLINYKJIOTO MHOT'OYTOJLHHKA, B3ATHIX IO
ONHOMY IIPH KaXJo# BepmuHe, paBEa n180° — (n — 2)180° = 360°. CirenoBaTeqbrHO, JaHHBIK
MHOIrOYTOJNbHMK HMeeT 360 : 24 = 15 Bepmu=.

8. OtrBet: 150.

Pemenne. Tpeyroasank ABH — npsaMoyroabHEIH, IO

B cC
yciaoBuio BH — BricoTa napanienorpamma ABCD. Karer
BH B nBa pasa MeHbIIIe THNOTeHY3Hl AB (110 cBOMCTBY na-
pannenorpamma AB = CD), 3HauuT, yroj, DPOTHBOJEKa- A 75 D

muit kKatery BH, pasen 30°. B mapannerorpamMmme cymma
yIJIOB, IpHJIeXallluX K OAHOH cTopoHe, paBHa 180°, 3Ha-
yur, LABC = 150°.

9.0rBerT: 60.

Pemenne. B paBHOGOK O Tpamenuy Ykl IPH OCHOBA- B C
HuMM paBHBI. CiremoBaTenbHO, LA = £D. Taxk Kak auaro-
Haab AC nepneraukyiaapHa CD u ABaseTcA GMCCEKTPH-
coil yria A, TO B IPSIMOYTOJLHOM TpeyrojbHAKe ACD:

1ZA + £D = 90°, orcioma ZADC = 60° u ZDAB = A D
= ZADC = 60°.
10.OTBerT: 24. Ay
Az
Pemenne. M3 Teopemn! Paneca cienyer, 4To ecau ma-
pannenbHble npaMble AN, AyN,, AgN3; u AyN, nepece- A Ay
1

KaloT IPSAMBIe @ M 1 ¥ PN 3TOM A} Ay : AgAg : Agdy = 1:
:2:1, 70 N\Ny: NyN3: N3N, =1:2:1.Orpesox NN, £
paszieJieH Ha YeThIpe paBHEIe YacTH, 3HAYHUT, OJHA YacTh
pa;:a 8 cM. Orciona NyN3 paBeH TpeM dacTaM N;Nj = Ni N232 N3 [N,
=24 cmM. DE—
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11.01BerT: 1.
Pemrenne. PaccMorpuM TpeyronsEmK BAF: /BAD = B C
= 90°, nockoabKky ABCD — kBajgpar, sHauuT, £ BAF = 30°, F

a 10 TeopeMe O CyMMe YIJIOB TpeyrojabHEnKa ZABF = 180° —
- 75° — 30° = 75°, ciremoBaTejlbHO, TPEYroabHAK BAF —
paBHOGeapeHHEIH, AF = AB = 1 cM™.

12.0rBeT: 9.

Pemenrne. Yrasl DEA n CBA paBHBI KaKk COOTBETCTBEH- C
Hble IpH napajieidbHBIX OpAMEIX DE n BC u cexymeii AB.
Tpeyronsank ABC — paBHOGefpeHHEIN, 3maunT, LCBA = D F
=/CAB, T1.e. «.DEA = ZCAB = «/DAE. CinenoBarejbHO,
TpeyronsHuk ADE — paBHoGespeHHEIH, oTkyaa AD = ED. A B
ABayoruyso nokassiBaercd, uro EF = FB. IlostoMy Pgppp = E
=CD+ DE +EF+ FC=CD+ AD + FC + FB = AC + BC.
Tpeyronbank ABC — paBHOGespeHERI, 3RauuT, AC = BC.
Otrcioga AC = BC = 9 cM.

Yacte 3

13.0TBerT: 36.

Pemenne. CHauasa foKaXeM, U4TO “yIJIH ¢ B3aMMHO IepIeHANKYJISPHLIMA CTOPOHaMH JIH60
PaBHEI, JN060 AODOJHAIOT APYT Zpyra go 180°” (puc. a). '

BayTpu yria LKN oTrMeTHM TOuky M M oOyCTHM U3 Hee NepneHARKYyAsapbl ML u MN k
CTOpPOHAM yriia cooTBeTcTBeHHO. Touka M ormeueHa BHyTpH yria LKN, 3HauuT, oHa JE€XHUT
¢ 1yuoM KL B ogHOI NOIYNAOCKOCTH oTHOocuTeNbHO npsMoit KN. Ilostomy orpeskn KL, LM
u MN JexaT B OfHOH NMOJIYIIJIOCKOCTH OTHOCHTEJBHO NIpS-
moii KN. AHajlornudgo AoKasmIBaeTcs, 4To oTpeskm KL,

LM u MN nexar B OZHOH HOJYIIJIOCKOCTH OTHOCHTEJIBLHO 2) L
npsamoit KL. CiregoBaTenbHO, YeThipexyroasauk KLMN — M P
BBIOYKJIBIH.
CymMMa yIJIoOB BBLIOYVKJIOrO YeTHIpeXYroJhHHKA paBHA
360°, xaxxaniii ua yrioB KLM u KNM paser 90°, Tak kKak g N

ML n MN — nepneBAUKYJISIPHLI CTOPOHAM yIJia. 3HAYMT,
yrasl LKN u LM N ponosRaloT apyr apyra go 180°, a yran L

LKN n NMP paBHH. ®)
Paccmorprm mapasrenorpaMm ABCD (puc. 6). Yriunl B C

LBK u ADC co B3aMMHO IepHeBANKYJIAPHBIMYA CTOPOHAMH,
snauur, ZADC nononnsier LLBK po 180°. ITo cBoiicTBY yr-
J0oB napayuresorpamma LABC = ZADC. 3raunt, £LLBK =
=4/ABC, LABC + «ZLBK = ZABC + 4/ABC = 180°,
ZABC = 36°.
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14.0TtBeT: 120.

Pemenue. Tpanenus ABCD — paBHoGenpeHHad, 10 YCJIO- B C
BHUI0 cTopoHbl AB u CD pasabl. Tak kak orpesox BF — 6uc-
cexTpuca Tynoro yria ABC nepneHANKyJIspHa AHUATOHAIH
AC, To TpeyronbEnK ABC — paBHoOenpenHsIit. Orcrona AB =
= BC = CD. A AY))
CanenoBarenbHo, Napajienorpamm BCDF — pom6, sHa- F
ynur, CD = BF u £.CDF = ZFBC. Yraut AFB u FBC paBubl
KaK HaKpecT Jiekalllile IIPY HapaJjijieJbHBIX NpAMBIX AD 1 BC u cexymeit BF. Orcioga AB = AF,
AB = CD = BF, 3sauur, TpeyroabHnk ABF —— paBHocTopoHHUIt 1 LFBC = LAFB = 60°. Cue-
mosarensHo, LCDF = ~FBC = 60°, orciona £BCD = 120°.

15.0rBerT: 4.

Pemenne. Onyctum nepnesgukyasapsl DK u DL u3 To4Ku
D na croporst AB u BC coorBercTBeHHO. Yepes Touky L
npoBelleM OPAMYIO, llepHeHAMKYJISIPHYI0O npamoii AC ao me-
peceuernus ¢ npsavoit DK B Touke N. ¥Yrael LND u NLD tpe-
yroabHuKa LND coorBeTcTBeHHO paBHH yriam BAC u BCA
KaK YIVIbl CO B3aMMHO IIepIeHAUKYIAPHBIMU cTopoHamMu. Ilo
ycaosuio ANABC — paBHOGeapeHHBI ¢ ocHoBanuneM AC, 3Ha-
uyut, LBAC = ZBCA, cnenoBatejbHo, # yrasl LND u NLD
tpeyroiabHuka LND paBHbl. B cuny npussaka paBHoGeapeH-
Horo TpeyroabHuka ALND — paBHOOeApeHHBIN ¢ ocHOoBaHUeM LN, sHaunT, cropoust ND u LD
paBHbl. OTpesok DK paseH cymme oTpeskoB KN u ND: DK = KN + ND = KN + LD, orciofa
KN = DK — LD, 1. e. orpedok KN siBJifieTcsl pa3HOCThIO paccTOSIHMI oT Touku D no cropon AB
u BC u paBeH 4 cM.

Tpeyroavanky CND n CLD paBHBI IO ABYM CTOPOHAM M VTJIY MeXAY HUMH, Tak Kak ND =
= LD no goxazagnHoOMY, cTopoHa CD — ob6utada. [Ipamas CD sasaserca 6uccekTpucoit yraa NDL,
rTak Kak 1o nocrpoesuio NL | CD, T. e. apasieTcsi BLICOTOM paBHOGeIpeHHOTO TPEeyroJbHHUKA
LND, a no cBoiicTBY BbICOTHI paBHOGepeHHOro TpeyroabHEuKa NL siBisierca U GHCCEKTpHCOH,
3HauyuT, L CND = LCLD. Otrcrona ZCND = ZCLD = 90°.

IIposenem u3 BepmuHbl C BeicoTy CM. Pacemorpum uerhipexyroasHUK MKNC. TIpsMmele
CM n KN mepneHIUKYJISIPHB K oOHOH npamoit KM, ciemoBaTesbHO, HapajilelbHbI, IPAMBIE
KM wu CN nepnesHguxyJsipHBI K ofHO#H mpsamoit KN, sHauuT, yersipexyroasHUK MKNC —
npamoyroabHuk. Orciona CM = KN = 4 cMm.

BapuaHT 2
YacTb 1
1.0rBeT: 1.
Pemnenne. Tax kak no yciaosuio quarosaus BD pasHa cTo- B

poHe pom0a, a 110 oIIpeliesIeHNI0 Y poMba Bce CTOPOHEI PaBHbI,
TO TPeVroJbHUK ABD — paBHOCTOPOHHMII. ¥ PaBHOCTOPOH- 4 0 c
Hero TpeyToJbHIKa Bce YINIbI paBHBI 60°, T.e. ocTprie. Cie-

JOoBaTeJbHO, TPeYroJbHNK ABD — 0oCTpPOYTrOJILHBIM. \l/
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2. OTBer: 2.

Pemenue. Ilo cBoiicTBY AmaroHajeil mpsaMoyrojbHuka AC = B C
= BD, 3naunt, AO = OB. CiexoBaTeibHO, TpeyroadbEnk AOB — ,
paBHOOexpeHHLIH. ¥Yrianl AOB n AOD — cMme:kHble, 3HAYUT, IO T€O- 0
peMe 0 cMexKHBIX yriaax ZAOB = 180° — ZAOD = 60°. ITo cBoii-
CTBY paBHOOeApeHHOTOo TpeyroibHuUKa LOAB = ZOBA, a us Teo- A D
PeMBI 0 CyMMe YIJIOB TpPeYyroJbHHKa ciaenyeT LOAB = LOBA =
= /BOA. Tak xak B TpeyrojibHNKe IPOTHB PaBHLIX CTOPOH JeXKaT
PaBHBIE YIJILI, TO TPeYyroJdbHUK AOB — paBHOCTOPOHHUU.

3.0rBerT: 2.

Pemenne. Tpeyroapauku NOB u MCB — npsiMOyToJbHEIE,
Tak Kak mo yciaosuio BM 1| CD n AN | BC n y HuXx ZNBO =
= /MBC, Kak BepTHKaJbHLIE, CJefOBATEJbLHO, II0 TeopeMe O
cyMMe yIJIoB TpeyroiabENKa ZNOB = ZMCB. Otclona npsiMble
BM u AN nepecekaloTcs, HO He IIePOeHINKYJIAPHbI.

4.0rBerT: 3.

Pemenue. B napanrenorpamme ABCD ~CDB = LCAB, no yc- B C
goBnio ZCDB = ZDBA kax HaKpecT Jexaliye NpH Iapajjiejb-
HBIX OpaMbiXx AB u CD u cexkymeit BD. Orciona LCAB = ZDBA,
cjefoBaTelbHO, B TpeyroabEuKe AOB: BO = AQ. 3Hauyur, B na-
pannenorpamme ABCD puaromanu AC u DB paBeb. Cienosa- A K D
TeJbHO, NapajiiaedorpaMMm ABCD saBiasierca NpSAMOYTOJbHUKOM.

A Tak Kak cocefHue cTopoHbl AB 1 AD paBHEI, 3TO KBagpAarT.

5.0rBerT: 2.

AHanusupyeM ycJOBHe 3amaqyu:

Tak kar B ycJOBHM 3aZiauyl He YKasaHo, KaKoe U3 OCHOBAHHH
JaHo: GosbInee MK MeHbIlee, TO BO3MOXKHBI JBa BapHaHTAa.

TlepBuiii. Boubitee ocroBaBne AD paBHO 7 cMm. ITocTpomm
yron BAD, paBHHI1 60°, Ha ero CTOpOHaX OTJIOXKHM OCHOBaHMeE
tpanenuu AD = 7 cMm u cTopoRy AB = 4 cM, 3aTeM focTpaMBaeM
[0 Tpaleuu.

., B 7 C
Bropoii. MeHbmee ocHOBaHMe paBHO 7 cM. ITocTpoum yroxa B60°
BAD, paBH&Ii 60°, Ha ero CTOpPOHEe OTJIOMHUM cTOpPOoRY AB = 4 cM, 5
3aTeM mocTpouMm mnpsamyio BC, mapaniensryio AD M mpoxons-
myzo yepes Touky B. Ha npamoii BC oTi10:KUM OCHOBaHMe TpaIle- 60°
nouu BC = 7 cM 1 JocTpanBaeM O Tpamemu. A D
Yactb 2
6.0TBeT: 24.

Pemtenue. M3 ¢popMysnl CYMMEI BeeX YIJIOB BBIIYKJIOTO MHOTOYTOJLHUKA CJIeJyeT

(n - 2)180°

165° = — ——,oTciofan = 24.
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7.0rBeT: 168.

Pemienne. Cymma BceX yIJIOB BRINYKJIONO MHOrOYroJbHHKa pasHa (n — 2)180°. BHemnnii u
BHYTPeHHUU YTJIbl MHOTOYTrOJIbHMKA& IIDU OJHOH BepIINHe ABJIAIOTCS CMEKHBIMU YIiIaMH U B
cymMe paBHbI 180°. [TosToMy cyMMa BHEIIHMX YIJIOB BRIIYKJIONO MHOI'OYTOJIBHUKA, B3SATHIX 11O
OZHOMY IIPH KakJoli BepmuHe, paBHa n180° — (n — 2)180° = 360°. Tak Kak Bce BHYTPeHHHE YT~
abl BeIYKJOro 30-yroJbHMKa paBHBLI, TO M BCe ero BHEIIHMe YIJbl paBHH. I'pagycHass Mepa
BHeInHero yria paBHa 12°. CirefoBaTenbHO, TpafycHAsA Mepa BHYTPeHHero yria paBHa 168°.

8.O0TrBerT: 135.

Pemtenne. Tpeyroabsnk ABH — npAMOYroJbHBIH, B C
1o ycaopuio BH — BoicoTa napannaenorpamma ABCD, u
paBHoGeapeHHBIH. W3 TeopeMbl 0 cyMMe YIJIOB Tpe- /L /
YTrOJbHHKA CJIeAYeT, UTO OCTPHIM Yyros npsAMOYTOJbLHOIo A 7 D

paBHOOepeHHOro TpeyroJbHUKa paBeH 45°. B napaie-
JlorpaMMe CyMMa YIJVIOB, IpHJeXKAIINX K OZHOH CTOpo-
He, paBHa 180°, sHauur, ZADC = 135°.

9.0TBerT: 60.
Pewenue. IIpoBenem BoicoTy CH 1 paccMOTPHM Tpe- B C
yroabauk CHD — nOpsaMOyrojJbHBIN, ODOCKOJLKY OTpe-
3ok CH — Brpicota. Tak xak AD B ABa pa3sa GoJiblle oc-
nosanusa BC, to HD = %BC, a nockoJabKy BC = CD, To
A H D

HD = %CD.

3HauuT, B OIpAMOYyrojbHoM TpeyroabHuke CHD rater HD paBeH nosioBuHe runorenyssi CD.
CuenoBatensro, LHCD = 30°, a LCDA = 60°.

10.0OTBerT: 28.

Pemrenne. s teopembr ®Pajieca ciefyer, YTO eCJH
mapaJienbHble paMble AN, AyN,y, A3N3 u AyN, me-
peceKaloT NpAMble @ ¥ n U Opu 3ToM N N, : NyNj :
tN3gNs=1:2:4,T0AjAy : AyA3:A3A,=1:2:4.Or-
ciofa AjA, : A3A, = 1: 4. CnenoBarensro, A3A, = 28 cM.

11.0TrBeT: 15.

Pemenne. Tax xak TpeyronbHuk AFD paBHOCTO- B C
poHHUl, To AF = AD, a Tak KaK 4YeTbIPeXyroJbHUK F
ABCD — kBagpat, To AD = AB, 1. e. AF = AD = AB,
cJeqoBaTebHO, TPEyrodbHUK BAF — paBHOGepEeHHEII,
sHauut, LABF = LAFB, ZBAF = /BAD — £FAD = 90° ~
- 60° = 30°. Ilo TeopemMe 0 cyMMe YIJIOB TPEYTOJbHHAKA
2/ABF = 180° - 30° = 150°, £ZABF = 75°. Cue-
poBateabHo, LFBC = ZABC - <FBC =90° — 75° = 15°. A D
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12.0TBerT: 8.

Pemenne. Yrasl DEA n BCA paBHBE KaKk COOTBETCTBEHHEIE
npu napajienbHblX OpAMbIX DE m BC u cexymeit AC. Tpe-
yroasauK ABC — paBHOGeapeHHHIN, 3HaunT, LBCA = £ZBAC,
T.e. Z/DEA = ZBAC = /DAE. CinemoBaTeJbHO, TPEYrOJNbHHUK
ADE - paBuobGenpeHHHH, oTKyaa AD = ED. AHaloruuysgo
nokasuiBaercd, uro EF = FC. Iloatomy Pgppr = BD + DE +
+ EF + BF = BD + AD + FC + FB = AB + BC. TpeyroJsHuK
ABC — paBHOGenpeRHEIH, 3Ha9uT, AB = BC. Orciofa AB =
= BC = 8 cm.

Yactb 3

13.0TBerT: 45.

Pemenne. CHauasia JOKa)keM, UTO YIJIbl ¢ B3aHMHO IIep-
NeHAUKYJIAPHLIMH CTOPOHAMH JH00 paBHEI, JH60 JONOJIHSIOT
Apyr apyra go 180° (puc. a).

Bryrpu yrma LKN oTMeTHM ToukKy M M onycTHM M3 Hee
nepoesguKyaapsl ML u MN K cTOpoHaM yrja COOTBeTCTBEH-
Ho. Touxa M oTMmeueHa BHYTpH yria LKN, 3HaUUT, OHA JIEXKUT
¢ ayyoMm KL B oaHOI IOJIYIJIOCKOCTH OTHOCHTEJLHO IOPAMOM
KN. Tlostomy orpesxu KL, LM u MN nesxxaT B OfHOI HOJaY-
MJIOCKOCTY OTHOCHTEJIbHO nNpsAMoii KN. AHallorHMYHO JJOKA3hI-
Baercsd, 4To oTpe3k# KL, LM n MN nekaT B 0JHOI IOJIyILJIOC-
KocTH oTHocureJbHO npamoi KL. CiregoBaTelLHO, YeTHIpEX-
yroabHUK KLMN — BRINYKJIHIA.

CyMMa yTJIOB BHIDYKJIOTO YeThHIpeXyroabHHKa paBHa 360°,
yrasl KLM nu KNM pasant 90°, Tak kak ML u MN nepnenau-
KYJApHB! CTOpoHEaM yria. 3HauuT, yrasl LKN u LMN nonoi-
HA0T ApYyT Apyra xo 180°, a yrast LKN 1 NMP paBHHL.

6)

A

B
F
% c
L
M
P
N
B C
L
K D

PaceMmoTpum napannenorpaMMm ABCD (puc. 6). ¥Yrasl LBK n ADC co B3aMHO NepIeHAUKY-
JSPHBIMHK CTOPOHaMH, 3HauUnT, LADC nomonmsier LLBK go 180°. Ilo cBOlicTBY yIJiIOB mapaJie-
Jorpamma LABC = ZADC. 3vaunr, LABC = 34/LBK, ZABC + ZLBK = 34/LBK + ZLBK =
= 180°, LLBK =45°. Orciona ZABC = 135°, a £/BAC = 45° kak npuJjeraiomue K oJHOI CTopo-

_He mapaJuleJorpamMma.

14.0TBerT: 6.

Pemenne. Tpanenua ABCD — paBHoGespeHHAsS, IO yCJIO-
BHIO cTOpoHH AB 1 CD paBHh. Taxk kak orpesox BF — Omc-
ceKTpuca Tynoro yria ABC nepneHANKyJAsapHa auarosann AC,
TO TpeyroiabHrk ABC — paBHOGezpeHHEIN. OTciofna AB = BC =
= CD.

CarenmoBaTenbHo, napajienorpaMm BCDF — pom6, 3HAYHUT,
CD = BF u £/CDF = £FBC. VYrau AFB n FBC paBHBHI KaK Ha-
KpecT Jiexkaliye Ipy napaujieabHEblX OpaMbIX AD u BC u cexy-

F

meit BF. Orciona AB = AF, AB = CD = BF, 3Hauur, TpeyroibHUK ABF — paBHOCTOPOHHMI M
AD = 2BC. CaenoBaTenbso, P4spop = AB + BC + CD + AD = 3BC + 2BC = 5BC = 30 cm, BC =

=6 cMm.



76 Il. PeweHunsa 3apaHuit

15.071BeT: 12.

Pemrenne. OnyetuM nepunesagukyasapsl DK u DL U3 Todykn B
D na cropour! AB u BC coorBercTBeHHO. Yepes Touky L npo-
BeJleM IIPSIMYI0, IEPIEeHANKYISAPHYIO npsaMoi AC Jo nepeceye-
HuA ¢ npamoit DK B Touxke N. ¥Yrawl LND n NLD Tpeyroabsau-
kKa LND coorBeTcTBeHHO paBHE! yriaMm BAC u BCA KaK yrabl ¢
B3aMMHO MePIeHAUKYJIAPHLIMM cTopoHaMu. Ilo yciaoBHIiO M
AABC — paBHoOeapeHHBIE ¢ ocHoBamueM AC, 3HaAUYHT, K L
«4BAC = «BCA, cnepoBatenbHo, # yrasl LND u NLD Ttpe-

yroabHuka LND paBHbl. B cuny npusHaka paBHOOeIpeHHOTO A D\I\C
N

tpeyronbauka ALND paBHOGeapeHHBIN ¢ ocHoBaHWeM LN,
3HayuT, cTopoHLI ND u LD paBHBI. OTpesoxk KN paBeH cymMMe
otpeaxoB DK nu DN: KN = DK + DN = DK + DL, T. e. oTpe3oK
KN saBasiercsa cymMoii pacctosiEuit oT Touku D no ctopon AB 1 BC u paBeH 12 cM.

TpeyronsEuKkHE CND u CLD paBHBI II0 ABYM CTOPOHAM K YTJIy MeKAY HUMH, Tak kKak ND =
= LD no foxasarHEOMY, cTopoHa CD — o6mas. IIpamasa CD asasieTcs 6uccexTpucoit yraa NDL,
Tax KaK no noctpoeuio NL | CD, T. e. aBiasieTcs BHICOTOH paBHOOEAPEHHOrO TPEeyroJbHHUKA
LND, a 1o cBoiicTBY BBHICOTHI paBHOGeJpeHHOro TpeyrogsHuKa NL aBiserca B OHCCEKTPHCOH,
sgauur, L/CND = ZCLD. Orciona LCND = ~CLD = 90°.

IIposemem u3 Bepmuabl C BEIcOTYy CM. PaccMoTpuM dernipexyroabEuK MKNC. Ilpsimeie
CM u KN nepneHIUKYJIAPHBL K ofHOM npamoit KM, cieroBaTelbHO, NapajljielbHBI, IPSMble
KM u CN nepueEIuUKYJIAPHHE K ogHO# mpsamoil KN, sHaumT, ueThipexyroibENK MKNC —
npamoyroabauk. Orciofa CM = KN = 12 cMm.

TECT 2

Bapuanr 1
Yactb 1

1.0TBerT: 2..

Peniterne. IIo ocHOBHOMY CBOMCTBY ILIOmMIARH KA KIABIA U3
IBYX PABHOBEJHKHX YeTHIPeXYToJbHUKOB COCTOUT M3 0OIIeit
YacTH, OTMeYeHHON “IITPHMXOBKOH”, M IJd ORHOTO M3 HUX
geThIpeXx GesIBIX TPEYyroJbHMKOB, & AJA JPYTOro YeThIpeX dep-
HBIX TpeyroiasHukos. CyMma maomazneit OelbIX Tpeyroib-
HHMKOB PaBHA PA3HOCTH BCceH IJIOMAAM YeTHIPEXYroJbHUKA U
obmieit yacTm 1 paBHa S,. AHaJOrHYHO, CyMMa IJomanen
YepHBIX TPeyroJbHUKOB PaBHA PA3HOCTH BCeil MJIOMAaAN YeThI-
pexyroibHUKa M obimeit yactu m paBHa S;. Kak Sy, Tak u S,

paBHa Pa3HOCTH paBHBIX Iomanei, T. e. S; = S,.

2.0rBerT: 3.
P I S = Lan, = lon B
emenve. Ilromans Tpeyronenuka S = ah, = ;bhy,
oTcioja, ecnu a > b, To h, < h,.
a
hq
hy
A Cc
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3.0TrBerT: 4.

AHaJIu3NpyeM yCJIOBHE 3aJa4YH:

B npaMoyrosbHOM TpeyrojJbHIHKe HaubGoJbIINM ABJIA-
eTcs NpSAMOi yroJj, 3Ha4YWT, THOOTeHy3a Gojbllle KaTeTa.
Ecau npoBecTH BBICOTY K CTOpOHe, paBHOII 6 ¢M, TO IOJIY-
YHM NMPSMOYTOJBLHLIH TPEeYroJbHAK, ¥ KOTOPOro KaTeT pa-
BeH 10 cM, a runotenysa 8 cm (puc. a). Takoil Tpeyroin-
HHK He CYIIEeCTBYIOT. ECJIHM HpoBecTH BBLICOTY K CTOpOHe,
paBHOH 8 M, TO IOJIYYHMM NPAMOYTOJbHBIH TPEYroJbHUK,
y KoToporo kateT paBeH 10 cM, a runoreHysa 6 cMm (puc.
6). Takoii TpeyroJbHHUK He cymiecTByioT. CiegoBaTeNbHO,
sazaya He IMeeT pellleHUS.

4.0TBerT: 4.

Pemenne. Ilnomans npamoyronbanka ABCD paBHa
S = ab, a nnomans npamoyronbEuxa A;B;C,D, paBHa

S, = g - 3b = ab. CaemoBaTenbHO, ecaM cTopoRy AB

YMeHBIINTL B TPH pasa, a cTopoRY AD ApPyryio yBeJHUYHUTh
B TPH pasa, TO ILIOLAaAb He M3MEHUTCS.

5.0TrBerT: 1.

Pemenne. Tak kKak y deTeipexyroiabEnka ABCD cro-
poEsl BC u AD mnapajieiabHBl, TO UeThIPEXYyTOJbHHK
ABCD mno onpejeneHHI0 -—— Tpanenusi. TpeyroJbHHK
CFB — npsaMOyroJbHHIH, Taxk Kak no ycaosuio CF 1 AB.
3Haumnr, no Teopeme ITudaropa BC2 = CF? + FB? = 152 +
+ 82 = 289, BC = 17 (cm). Takum o6pasom, BC = 17 cM, a
mo ycaosuio AD = 17 cm. CiaexoBaTenbHO, Y UeThIpex-
yroabanka ABCD croporst BC m AD paBHB M Iapai-

JeJbHEI, 3HAYHNT, YeThIpexyroabauk ABCD — mnapaJuie-
JIOTpaMM.
Yactb 2
6.0rBeT: 12,

a)
8
6)
10
8
B
b
a
A
Bl Cl
1
3 3a
A D,
B
A

Pernenne. IIpamoyroabank ABCD u kBagpat A,B,C,D, paBHoBeaukue. Ilronians kBaspara

A;B,C;D; S = b? = 36 cm?, 3maumT, u mWromaab mpaMoyronbEuka ABCD papma 36 cm?. ITo
YCJIOBHIO CTOPOHEBI IIpsiMoyroibHUKa ABCD orTHocsaTca kak 1 : 4, 3Ha4YHAT, ero mJomiajb paBHa
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S =4a-a.Orciofa 36 = 4a%; a = 3 (cMm). CaepoBaTenbHO, B C
6oJibIIasg CTOPOHA IPSMOYIOJIbHHKA paBHa 12 cM. a
A 4a D
Bl Cl
A, b Dy

7.0rBeT: 0,5.

Pemenne. Ilinomans kBaapata ABCD paBHa cyMMme B C
maomazyu TpeyroabEnka NBC, miomaAn TpeyroJlbHUKa
MCD wn nromaznu uerbipexyroabenka ANCM S,pop =
= Sypc + Symcep + Sancum- ChemoraresnbHo, IJIOINaib
yeTbipexyroabHuka ANCM paBEa Syyemr = Sapep =

—SnyBc — Sycp- o ycaoBuio Ha cropore AB KBajpaTta N

ABCD ornoxeH oTpe3ok AN = iAB, 3HAYHUT, OTPE30OK

A M D

BN = gAB Tak xak miomans kBagpaTa ABCD pasHa 1 cM?, To cTopoHa KBaZpar paBHa 1 cM.

1.8.1_3 (o
- 1 8(CM).

Orciona cienyeT, uTo miomans TpeyroabHuka NBC Sype = %N B-BC= 51

Ilo ycnoBuio Ha cTropoHe AD kBagpata ABCD ot1/02keH oTpe3ok AM = gAD, 3HAYUT, OTpe-

30k MD = iAD Orciona ciaexyeT, 4yTo miaomangb TpeyroabHuka MCD Sy cp = %MD- CD =
1

1.1 5 1 2 _ _ 1 3 1 _ 2

== § Z 1= -8- (CM ). 3Ha'~[HT, SANCM = SABCD— SNBC_SMCD =1- g - § = § = 0,5 (CM ).
8.0t1BerT: 44.
Peinenne. ITo ycioBuio cropousl AB u AD napaiie- B C

agorpamMMa ABCD cooTBeTCTBeHHO paBHHI 8 cM # 11 cM.

IIpoBeaeM BbicoTy BF B IIPSIMOYTrOJIbHOM TPEYTOJLHUKE

ABF, ZBAF = 30°. Ilo cBOiicTBY IPAMOYroJbHOTO Tpe- 30°

yroJbHUKAa, OXUH yroJ koroporo paBeH 30°, karer BF A F D

paBes 4 cM. 3HauuT, IJIolaAb Hapajaeirorpamma ABCD
paBaa S,pop = AD * BF = 11 4 = 44 (cM?).

9.0rBerT: 50.2.

Pemenune. Ilo ycaosuio orpesoxk BK — BricoTa pom6a ABCD, sHauuT, TpeyroJsHuKk ABK —
NPSIMOYTONbHBIM, ¥ KoTOporo £ BAD = 45°, 3Ha4UT, NpAMOYTOJbHEIHA TpeyroabHuk ABK — pas-
HoGegpennsrlit, BK = AK. Cropona AB pom6a ABCD sapiifierTcs THIOTeHY30H NPSIMOYTOJBHOTO
paBHoGenpenHoro TpeyroasEnka ABK. Ilo Teopeme IIn-

B
q)aropalAB2 =BK?2+AK?2=2-(5.2)%, AB = 10 (cm). Tak
KaK B poM0e Bce CTOPOHBI paBHbl, To AB = AD = 10 cm.
IInomane pomba ABCD paBHa S,pop = AD'BK = A< C

=10-5.42 =502 (cm?). K
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10.0rBer: 55./3.

Pemenne. Ilposesem u3 BepmuHEI B paBHOGefpeHHOH
tpanenuu ABCD Bricotry BH, 3HaunT, TpeyrolbEuKk ABK —
IPAMOYTOJIbHELA, y KoToporo ZBAD = 60°. Toraa 1o cBoiict-
BY IIPSIMOYTOJIbHOTO TPEYTroJbHHKA, OAUH YI'0J KOTOpPOTO pa-
BeH 30°, karer AH npsimoyroJibHOro TpeyroanEuka ABH pa-

BeH 5 cM. ITo Teopeme IIndaropa kater BH2 = AB? - AH? =

= ./102—52, BH = 5./3 (cm).

60°
A H

Ilo ycnosuio Pygop =AB+ BC+ CD + AD = 42 cMm u AB = CD = 10 cm, 3HauuT, BC + AD =

=22 cM. [Inomans Tpanenun ABCD paBBa S,pcp = ‘12;—3—9
11.0TBerT: % .
Pemenne. Ilo ycnoBmio TpeyroasHuxk ABD — npsmo-

YroJIbHEI, paBHOGeApeHHBII, 3HAUNT, L BAD = /BDA = 45°.
Tax xak CD | AD u £BDA = 45°, to «BDC = 45°. Cxe-
JIoBaTeJbHO, TpeyroabHAK BCD — mpsaMoyToJbHBIH, paBHO-
6enpenHEli, saHauut, BC = CD = a. [lmaronans BD siBasercs
THIOTeHY30i NPAMOYTOJLHEOrO TpeyroabHuka ABD u 1o Teo-
peme [Tugaropa BD? = BC? + CD? = 242,

-BH =11-5./3 =55./3 (cM?).

AL45° | D

BD = a./2. Tak kak TpeyroasEuk ABD — OpAMOYroibHbIN, paBHOGeAPeHEH, To AD? =

= AB? + BD? = 4a?, AD = 2a. CnenoBarensso, BD:AB=a J2 : 2a = £ .

12.0TrBerT: 8.

Pemenue. B mapaaneisorpamme ABCD us BepmuHH B
K ocHOBaHMIO AD mpoBefeM BhicoTy BH, Koropas sBisieTCA
M BEICOTOM Jis1 TpeyroabHUKa FBG, Tak Kaxk OCHOBaHHE

Tpeyrojabauka FBG jexHT Ha OCHOBaHHHM MapaJijejiorpaMMa
ABCD.

Srag = 3FG - BH = 2BH; S gpcp = AD - BH = 16BH.

SABCD . SFBG = 16BH : 2BH = 8.

Yactb 3
13.0TBeT: 28.

Pemenne. Buunennm miomages TpeyroapEnka ABC mo

%m = 21 (cm);
8= Jp(p—a)(p—b)(p—c) =84 (cM?).

Mennana BD genur TpeyroabEUK ABC Ha JBa paBHOBe-
JHKUX TpeyroabsHEuka ABD u CBD (AD = CD, a BeicoTa, Ipo-
BeJleHHad U3 Touku B, — o6masn). Kpome Toro, Tax xax BM :
:MD=2:1, 10 Sppe = 2Spprc (9TH TPEYTONBHUKH UMEIOT

¢opmye I'epona: p =

2
2

B C

A H F G D
B
N C
M
D

A
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0611110 BBICOTY, OIpoBeAeHHY0 13 ToukH C). Takum obpasoM, Sgpe = éSABc =42 (cm?), Spyc =

2 2
=3Sepc=73 " 42=28 (cm?).

14. OrBeT: 24.

Pemenue. Yepes Bepmury C Tpamenuu pg C
ABCD nposegeM npsamylo CF, mapaJieilbHYIO
muaroHaau BD. Torga ueThlpeXyroJbHHK
DBCF — napaienorpaMm, Tak kak BC || AD
(ABCD — rpanenus), FC || BD mo nocrpo- A D F
enuto. CremoBarenvHo, FC = BD = 8 (cm);

DF = BC = 3 (cm). Takum o6pasom, JJIUHLI cTOpOH Tpeyroiabuuka ACF pasunl FC = 8 ¢m, AC =
=6 cM U AF = 10 cMm. Ilo Teopeme, obpaTHoif Teopeme IIudaropa, TpeyroarHux ACF —

OpSAMOYTOJbHBIA. 3HAUUT, Sycp = %AC - FC = 6 - 8 = 24 (cm?). B Tpeyroapunkax ABC u CDF

ocHoBaHuA (DF u BC) 1 BbICOTHI (paccTosIHMe MeXKJy mapasieJbHbIMA OPSAMBIMHM) PaBHBI, I10O-
BTOMY 3TH TPEYroJIbHUKM PaBHOBENUKH. Sspep = Sapc + Sacps Sacr = Sacp + Scpr- Ciemosa-

TedbHO, Spcp = Sacr = 24 (cM?).

15.0rBeT: 24.

B D

M B D
a) 6) B)

Pemienye. Bo3aMOKHBI TPH BapHaHTa PACIOJIOKEeHHAS TOYKU M.

1. Touxka M npurHamiexut meguate AD (puc. a). Tak Kak orpesok AD — MeaHaHa TpeyroJib-
Huka ABC, To Tpeyroabuuku ABD u ACD pasHOoBesuxku u BD = CD.

3uaunt, MD — Mmeauana TpeyroabHuka BMC. CrenoBaTelibHO, X TpeyrojbHuku BMD n
CMD pasaoBenuku. CiaefoBaTeqbHO, TpeyroJdbHEUKKE AMB 1 AMC paBHOBeJIUKH.

2, Touka M npHHAMJIEKHUT NPOIOJIKeHNI0 Mequarkl AD 3a Touky D (puc. 6). [lokaszaTeanscTBoO
aHAJOTUYHO JAOKasaTeJbcTBY BapraHTa 1. Ilnomannu rpeyronbankoB AMB u AMC paBHBI COOT-
BeTCTBEHHO CYMMAaM ILIOIaJell paBHOBEJMKHUX TPeYrolbHUKOB: S4np = Sapp + Spyp ¥ Sapmc =
=Sscp + Scmp-

3. Touxka M OpHUHAIJIEXKUT OIpoJoskeHnIo MegraHel AD 3a Touky A (puc. B). [JokasareabcT-
BO aHAJOTMYHO JOoKa3aTeJbcTBY BapHaHTa 1. Ilnomanu tpeyronsankos AMB u AMC paBHBEI co-
OTBETCTBEHHO Pa3HOCTAM ILIOIafeil PaBHOBEJIWKHUX TPEYroJbHUKOB: Syyp = Spyp — Sapp U

Samc = Scmp — Sacp-
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BapwuaHnr 2
Yactb 1

1. OtBer: 2.

Pemenne. ITo ocHOBHOMY CBOMCTBY IJIomany KasKIbIA U3 IBYX
PaBHOBEJIMKNX TPeyroJbHUKOB COCTOUT N3 o6Imeil 4acTu, OTMeYeH-
HOM “IITPUXOBKOH”, M IJIA OJHOro U3 HUX TpeX GeJIbIX TPeyroib-
HHUKOB, & JJIA APYroro Tpex 4epHLIX TpeyroapHHkoB. CymMMa 1mjo-
maJeil 6ebIX TPeyroJbHUKOB PaBHA PasSHOCTH Bcell MJIOMIagM Tpe-

yronbHHKa M obmeidl 4YacTH ¥ paBHa S,. AHaJOrHYHO, CyMMa

ILUIomaiei YepPHBIX TPeYTroJbHIUKOB paBHA Pa3HOCTH Beeil ILTOMIaAy TPeyTroJlbHENKa U obmeil Jac-
TH U paBHa S;. Kak S; Tak u S, paBHa pa3HOCTH paBHBIX ILIomajei, T. e. S; = S,.

2. OrBer: 2.

Pemenne. Ilnomans napaiiaenorpamma S = ah, = bhy, orciona,
ecax a > b, To h, < hy,.

3. OTrBer: 4.

AHaJausupyeM YCJIOBHe 3aJlaui.

B n0pAMOYroIbHOM TpeyrojbHUKe HauGOJIbINUM ABJISeTCS Opsa-
MoOH yToJ, 3HAUMT, M'MIOTeHy3a 6GoJiblle KaTeTa. EcCaIM OpoBecTH
BBICOTY K CTOPOHE, paBHOH 6.cM, TO IIOJIYYHUM IPAMOYTOJIbHEIN Tpe-
VTOJILHHK, ¥ KOoTOoporo KaTeT paBeH 20 cM, a rumoTenysa 15 cm. Ta-
KOH TpeyroJibHMK He CyIecTBYeT. EcJM mpoBecTH BHICOTY K CTOPO-
He, paBHOI 15 cM, TO HONYYMM IOPSMOYIOJLHHIHA TPEYTOJBHUK, Y
KoToporo kKaTeT paBeH 20 cM, a runotenysa 6 cm. Takoit Tpeyroiab-
HHK He cymecTByeT. CleloBaTeJbHO, 3ajlauya He MIMeeT pellleHHI.

4.0tBeT: 1.

A a D Al 4a

B C
hy
A K b D
a)
20
6
15
6)
6/ (20
15
Cy
D,

Pemenue. ITnomantk npsamoyroasauka ABCD paBHa S = ab, a mionjags OpsIMOYTOJLHHUKA

A,BC,D; paBra S; =4a- g = 2ab. CrenoBaTe/IbHO, eCIM CTOPOHY AB yMeHBIINTS B JBa pasa, a

CTOPOHY AD YBeJINYHUTH B 4eThIPe Pasa, TO IJolaab YBEeJIHUYNUTCS B ABa pasa.

4-3364u
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5.0rBer: 3.

Peiuenne. Tak xak y ueTwIpexyroabEuKa ABCD crto- F
pousl AB n CD napajelbHbl, TO 3TO MOXKeT ObIThH 16O
mapaJjiejorpamMuM, Ju6o rpanenusi. Tpeyronsauk CFB —
IpPSIMOYTOJILHBIM, Tak Kak no yciaosuipo CF | AB. 3rna-
uur, mo Teopeme ITudaropa BC2 = CF? + BF? = 122 +
+ 52 =169, BC = 13 (cm). ITo ycaoBuio, cropora AD pas-
Ha 15 cM, cjefoBaTelbHO, Y UeThlpexyroabHuka ABCD

cropoHkl BC u AD He paBHEI. 3HAYUT, YeTHIPEX YIOJIbHUK
ABCD — Tpanenusi, OTJN4YHas OT paBHOOEIPEeHHOM.

Yactb 2

6.0TBerT: 4.

Pemenne. IIpamoyroasankn ABCD u A,B,C,D, pas- B C
HoBesnukMe. Ilnomans npamoyroabanka ABCD S,peop =

=3-8=24 (CM2), 3HAYUT, ¥ II0oIMajb OPAMOYroJbHUKA 3

A,B,C,D, paBra 24 em?. Tlo YCJIOBHMIO IIepHMeTpP IPSMO- A 8 D

yronsHuka A, B,C,D, paBen 20 cM. 3rauur, a + b = 10,

a ero IJoniaAb paBHA SAlBlchl = ab = 24. Orcroza B, C,
a+b=10,

{ab = 24;

= 0. CinenoBaTtenbHO, b paBHO 4 cM M 6 cM, IPH 3TOM a

PaBHO COOTBeTCTBEHHO 6 cM uianm 4 cM. A a

BHaan, MeHbInas CTOpPOHAa OpAMOYTOJIbBHHKA
AlBlchl paBHa 4 cm. ’

=10 - b; (10 — b)b = 24; b% — 10b + 24 = b

7.0rBeT:0,5.

Pemenne. Ilnomans kBagpatra ABCD paBHa cymme B L ’ C
mwiromaau tpeyroabEuka KAD, miomazu TpeyrojibHUKa
LCD u nnomaau dereipexyronbauka KBLD S,peop =

= Skap + Srcp + SkprLp- ClenosaressHO, MIOIIAAL Ye-
tThipexyronbHuKa KBLD paBHa Sgprp = Sspep — Skap —
— S1cp- o ycnosmio Ha cropore AB kBaspata ABCD ot-

JI0sKeH oTpesok AK = éAB Tak kak miIomajab KBajgpaTa A D

ABCD paBra 1 cm?, To cTopora KBagpata paBHa 1 cM. OT-

ey

ciofia cJeflyeT, UTo ILIomaisb Tpeyroabauka KAD Sg,p = 5 KA AD= <= -2 1=z (cM?).

2 3

(=218 ol

IIo ycnoBuio Ha cropoHe BC kBagpata ABCD otnosxken orpesok BL = %BC, 3HAUUT, OTPE3OK

LC = ‘BC Orcloza cienyer, uTo miomans TpeyroabEuka LCD S;eop = = LC CD = .2. F2 1=
= % (CM2). 3HayuT SKBLD = SABCD - SKAD SL('D =1 - l —- % = 2 = 0 5 (CM )
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8.0rBerT: 18.
Pemenne. B pom6e ABCD nposezneM Bricoty BF. Ilo B C

yeaosuio ZABC = 150°, sgaunT, £BAD = 30°. Ilo cBoii-
CTBY IIPSIMOYTOJIbHOTO TPEYTOJbHHUKA, OAMH YroJ KOTO-
poro paseH 30°, karer BF npsiMOyTroJLHOro TpPeyrojb- 30°

Huka ABF paBeH 3 cMm. 3HauMT, mjomaib pom6a ABCD A F D
paBHa S,pcp = AD - BF = 6 -3 = 18 (cM?).

9.0TrBerT: 30.

Pemenue. Ilo ycioBuio otpesok BK — BricoTa Ia- B C
payuienorpamma ABCD, snauur, tpeyroasEuk ABK —
IPSIMOYTOJBHBIM, y KoTOpOro £BAD = 45°, u sHa4ur, v
OpAMOYTOJbHEI TpeyrodbHNK ABK — paBHOGelpeH- T
uoiit, BK = AK. CropoHa AB napaunenorpamma ABCD A
ABAAETCA THUINOTeHY30i IPAMOYTOJLHOrO paBHOGeJpeH- A Kk D

Horo TpeyroabEnKa ABK. ITo Teopeme ITudaropa AB2 =

=BK?+ AK?=2-(3./2)? = 36, AB = 6 (cM). Tak Kak B napajuieJorpaMme IpoTHBOJIEKaNIe CTOo-
poHHI paBHbI, To AB = CD = 6 cM. Ilnomans napaiiaenorpamma ABCD paBHa S peop =CD+BL =

=6-5= 30 (cM?).

10. 0T BerT: 24.

3azaya MoKeT ObITh pellleHa HECKOJbKHUMHM CIIO- B C
cobamu.

Pemenne. 1 cnoco6. IIpoBeseM us Bepmunasl B opsa-
MoyroJabHo# Tpanenuu ABCD Bricory BH. Torma Tpane- 45
nus pasoObeTcssi Ha TPU PaBHBIX IPSAMOYTOJLHBIX Tpe- A - D

YroJNBbHMKA, KaTeThl KOTOPLIX paBHHI 4. [Lromans Kaskaoro TpeyroibHuKa paBHa S = = - 42 = 8,

3HAYWT, OJIOIOANb TPaleOWH paBHA CyMMe ILToIIafel TpexX HPSMOYroJbHBIX paBHoﬁep;peHme
TPEeyroJbLHUKOB, T. e. 24.

2 cnoco6. Kater opsiMmoyrossHOro paBHOGeApeHHOTO TpeyroasHEuka ABD siBisieTcss rumoTe-
HY30l IPAMOYT0JIbHOrO paBHOGeipeEHOTO TpeyroibHuKa BCD. Ilnomanp Tpamenn paBHa CyM-
Me IJIomafei ABYX ODPSAMOYTOJbHBIX paBHOGeApPeHHLIX TPEYTrodbHHUKOB ABD u BCD, cTOpOHEI

KOTOPHIX PaBHHI 4 n 44/2; Spcp = %42 =8,S48p = %(4./5)2 =16,S=8Sgcp + Sygp =8 +16 =
=24,

11.0TBeT:§.

Pemenne. B pasroGeapeEHOM Tpeyronbpunke ABC B
meanaHa BD saBisieTcsi ero BBICOTOM, 3HAYHT, OTPE3OK
BD — BricoTa ¥ TPeyrolsEUK ABD — npaMoyrojbHHIiA,

y koroporo AB = a, AD= g. ITo teopeme IImgaropa

BD2=ABZ—AD2=a2—(§)2 BD—“/§

a. Creno-

§

4
BaTeJbHO, BD : AB = —‘/2—§a:a @
4*
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12.0rserT: 1,8.

Pemenue. B tpanenuu ABCD Bbicota BH siBnsieTca obmen B C
BeICOTOI AJdA Tpeyroabauka FBG u tpanenuu ABCD. OcHoBa-
HHe TpeyroJbHUKa ABF neXUT Ha OCHOBaHUM Tpanenuu ABCD
u paBHO 10 cM, Tak kak 4eTblpexyrojbHUK FBCD — napaiie-
sorpamMm 1o onpejeiaennio (AD || BC, FB || CD). 3gauur, AF =

=10 cm. A F D
Spac = 3 AF - BH = 5BH; Sypcp = 2275C- BH = OBH; Spop : Supr = 9BH : 5BH = 1,8.
Yacts 3
13. Pemenne. Ilyctb ABCD — naHHBI YeThIpeXyTIoOJNbHUK. B c
IIposegem mepueHaukyasapsl BM n DK k pgmaronanu AC. Ilo
yesoBuIo S 4 g = S, pes cefoBaTenbio, BM = DK. Yraet BOM Ok
n DOK paBHBI, Kak BepTHKajbHbIe. CileqoBaTelbHO, IPAMO- M

yroJibHble TpeyroidbHUKHN BOM u DOK paBHH (IO KaTeTy H
ocTpoMy yriay), orcioga BO = DO. AHaJoru4Ho, U3 paBeHCTBA
Sspp = Scpp noayuum, 4yro AO = CO. Taxum o6pa3oM, B YeTHI- A D
pexyroabanke ABCD nuaroHasiy TOUKOH NepeceuyeHUs AeaATCA

momoJiaM, cJiefOoBaTelbHO, UeThIpeXyroasHuk ABCD mnapaiie-

JIorpaMM.

14.0TBeT: 153,6.

Pemenne. Yepes sepuuuny B Tpamennu ABCD mposezeM B C
npamyio BF, nmapannenbHyio ctroporne CD. Torga dernbipex-
yroasauk FBCD — napainnenorpamm, Tak kak BC | AD o omn-
penenennio Tpanenuu, BF || CD no noctpoermIo.

CiaenoBatenbHo, BF = CD = 12 (¢m); FD = BC = 6 (cM). Ta-
KHM o0pa3oM, B TpeyrojibHuke ABF cTopoHHI paBHB 12 cM, A H F D
16 cm 1 20 cm. Tak Kak AJIUHBI CTOPOH 3TOr0 TpeyroJbHHUKA
YAOBJIETBOPSAIOT YCIOBUIO TeOPeMEI, o6paTHOM TeopeMe IIudaropa, To 3TOT TPeyroJIbHUK — Ips-

MoyroabHbIi. CllenoBaTelbHoO, Sypr = -;—AB - BF = 96 (cM?). Bricota BH Tpeyronbeuka ABF siB-

' 28
JsieTcsI TaK:Ke BBICOTOH IapaJienorpamma ABCD; BH = _AAF—M = 9,6 (cmM).

Ilnomazas Tpamemuy MOJKHO HaWTH ABYMsA crocobaMH.

1. SA.BCD = SA.BF + SBCDF; SBCDF =BC-BH = 57,6 (CMZ); SABCD = 153,6 CM2.

2. Supcp = 3 (AD + BC) - BH = 153,6 (cm?).

15. Pemenue. Ilpsimas mapanmenbHa cropone BC, 3Ha4uT, A
Bce TpeyroiabHuKH BMC paBHOBeINKH TpeyroansEuky ABC. Us K M
naoiageii paBHOBEJIMKUX TpeyrolbHUKOB ABC m BMC BbI- ha
yTeM o6IIyI0 YacTh — ILIOmaAbL TpeyroabHuka BKC u moiy-
yuM paBHoBeJukue TpeyronbHUkM BAK m CMK. Temeppr ¥ B C

IJIOIaAAM PABHOBENIHKUX TpeyroibHukoB BAK m CMK npu-
6aBMM OOGINYI0O YacTh — Iolnaab TpeyroabEuka AKM. TakuMm o6pasoM HOJYYHIN, YTO Tpe-
yroabHUKN ABM u ACM paBHOBeJIHKH.
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TECT 3

Bapuanr 1
Yacrtb 1 .

1.0rBeT: 2.

Pemenne. Tpoiika uncen 2, 8, 10 nponopuyonaisHa unciaMm 1, 4 1 5, Tak kak 2_8_10_ 2.

2.0rBeT: 3.

Pemenne. IlpsamoyronbHble TpeyroiasEuku ABC n FDA
noxo6HEI U npu 3ToM LACB = ZADF, xak npsambie, LCAB =
= £DAF — obmuit, LABC = LAFD no TeopemMe 0 CyMMe yTJIOB
TpeyroJbLHHUKa. 3HAUUT, cTopoHkl AF u AB, AD u AC, DF u CB
COCTaBJSAIOT Iapsl CXOACTBEeHHBIX' CTOPDOH M OHM IpOMIOp-

OUOHAIbHEI. CllefioBaTeIbHO, AB — AC " CB-

3.0rBeT: 2.

Pemenne. Kocuaycom ocTporo yria B mpAMoOyrojJbHOro
TpeyroabEAKa ABC sBAseTCSa OTHOIIEHUEe NPHJIesKallero Kare-
CB

Ta CB k runoTenyse AB: cosB = iB"

4.0TBeT: 2.

Pemenne. CTopoHEI YeThipexyroabEnka KLMN, BepmuHa-
MH KaKoro sSIBJISIOTCS cepeJHHbl CTOpoH poMba ABCD, nonapHo
mapajuleIbHBI ero AUaroHaJsiM II0 TeopeMe O cpeJHedl JUHHAHN
TpeyrojbHEuKa. CropoHs! KL u M N napaJjieJibHBI €ro JHaroHa-
an BD, a croporsl LM u KN napanneasHn auarosanu AC.
CunepgoBaresibHO, dYeThIpexyrolbHHK KLMN — mnapajieno-
rpammM. Tak xax gunarosaan AC u BD pom6a nepueHANKYJIAp-

L M
/
A< c
K N
D

HBI, TO YIVIbl IapaJjijieiorpaMMa OpsAMbIe, T. e. napaJjjieinorpaMM KLMN — upsMoyToJbHHK.
Pom6 ABCD otisim4yeR OT KBafpaTa, 3HAaYNT, ero suaronain AC u BD He paBHBI, IO3TOMY He paB-
HBI U cocefEMe cTopoHEl KL u LM npamoyroasauka. CirexoBaTesbHO, NpAMOyrontbHEUK KLMN

He ABJIAETCS KBajpaToM.

5.0TtBerT: 3.

Pemenye. Haitnem cropory pom6a ADFE. Tak Kak quaroHajn poM6a HepoeHAHKYJIAPHB U
TOUKOi mepeceuyeHus O NenATcAs momojaM, TO TpeyroJbEMK AOD — OpAMOYTOJIbHBIH M ero
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cropobl AO 1 OD cooTBeTCTBEHHO PaBHHEI 3 CM M 4 CM. B
Orcroma runoredysa AD paBHa 5 ¢M 1o Teopeme IIuda-

ropa. ¥ pom6a ADFE npoTHBOIIOJIOXHBIE cTOpoHbI DF n

AE mapaJsienbHbl. 3HaUUT, TpeyroasHuku ABC u DBF

Mofo6GHLI IO IEePBOMY INPH3HAKY MHOXOGHS TpPEyroJb- D
HuKOB. Cropona AB tpeyronbauka ABC paBHa 15 c¢M, a
oTpe3ok AD paped 5 cM, cllefoBaTelbHO, 0Tpe3ok BD
paBer 10 cm. M3 mopobus TpeyrolbHUKOB CleIyerT:
BD _ BF  BF 10

_ BFE BF _10 L FC=2: E
AD = FCiFE 3 ~2T0BF:FC=2:1.

Yactb 2

. 2
6.0TBeT: 3-

SABC = k2

Pemenmne. Ilo ycioBuro tpeyroasunku ABC u FDG nogo6Hbl, 3HAYUT, 5.
FDG

= g— Cie-

wino

JoBaTeJIbHO, k =

7.0rBeT: 30.

Pemenune. Ilo ycaosuio Tpeyronvauku ABC u FDG A
noxo6HbI, 3HaYNT, AB = EFD; BC = kDG; AC = kFG. Or-

ciofa, Pypc = kEPppg- Ilo ycnosuio k = g . CnepoBatenb- G

WOt

HO, Pypc = 7 + 18 = 30 (cm).

a

8.0TsBerT: 135.

Pemmenne. Taxk kak auaroganbs AC nepHeHAUKYJISAp-
Ha cropoHe CD, To TpeyroabHuk OCD — npsaMoyroJb-
HBIH, B KoTopoM kaTeT OC paseH 3 cM, runoredysa OD ﬂ\
paBHa 3./2 cM. O6osHaunM yrost COD 6ykBoOH «; cos O = B 0/a D
=3 - —“/—2 , cIegoBaTeabHO, LCOD = 45°. \M
3J2 2 »

3Hauur, £BOC = 135°. A

9.0TtBerT: 6.

Pemenne. Tak kak BD — 6ucceKkTpuca TpeyrojbHH-
xa ABC, To mo CBOICTBY OMCCEeKTpPHCHL TPeyrojlbHHKAa
AD CD. 3 5

—_ Y =@=
% = e’ iB ~ 15 OToode, AB = = =6 (cm).
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10.OTBeT: 12.

Pemenue. ITo yciomio AB = 26 cm, AD = 8 cM, 3Ha-
yur, DB = 18 cM. Bricora CD npaMoyroiabpHOro Tpe-
yroasanka ABC mo cBoiCTBY BHICOTHI HPSMOYTOJbHOTO

TpeyroJsrHHKa paBHa CD = JAD: DB = ,J18:8 =
=12 (cM).

11.0rBeT: 52.

Pemenmne. Ilo yciaoBuio guarorans KBaapara ABCD
paBHa 26 cM. B Tpeyronvauke BCD touku K m L — ce-
peauHas ctopoH BC u CD cooTBeTCTBEeHHO, ClIeZOBaTeb-
HO, oTpe3oK KL — cpefHsas JuHNA TpeyroabEnka BCD
¥ paBHa 13 cM. AHaJornyHo, oTpe3aok NM — cpeamas
JHHUA TpeyroabENKa ABD u paBHa 13 cMm. 3Haunr, ge-
Teipexyronbauk KLMN — napasnienorpaMMm. B kBagpa-
Te AUATOHAJM paBHBI, 3HAUHT, B IapaJjllejorpaMme
KLMN Bce CTOPOHH paBHBI, TOTAa UeThIPeXYTOJbHUK
KLMN — pom06. B xBagpaTe gmaroHajn meplIeHAUKY-
JAsSpHLI, CcJefoBaTeJbHO, yIinl pomba KLMN — unps-
Mmele. 3BaunT, poM6 KLMN — xBaapat; Pgayn=4KL =

=52 (cm).

12.0TrBeT: 16.

Pemenne. B Tpeyronsanke ABD orpeskn DK nu
AO — MeauaHBI, TAaK KakK B nepBoM ciay4dae AK = KB, a
BO BTOPOM To4ykKa O sIBJsieTCS TOYKOMH IepeceyeHMs Me-
IuaH pomba. CiexoBaTenbHO, Touka M sABJIseTCA TOY-
Koiif mepeceuenus Mexuad DK u AO u geaur orpesoxk AO
B oTHomeHMH 2 : 1, cuuTas oTpe3ok oT Bepmuubl A. OT-

cioja oTpe3ox MO = %AO = %AC = 4 (cM); MC = MO +
+0C =4+ 12 =16 (cM).

Yactb 3

13.0TBeT:1:1.

C
A D B
B S,

N L
A > D

B
K

=
-
)

Pemenne. Yranl DAC u ADB paBEH KaK HaKpPecCT Jlexalliie IPH DapaJljieJbHbIX OpAMEIX AC
n BD u cexymeit AD. Yrasl ANC u DN B paBHBE. KaK BepTUKaJIbHEIE. Cnezxona're.nbno TpPeyToJh-

HUKH ANC n DNB nogo6HB mo asyMm yriaam. Tak Kak
BN:NC=1:2,1T0BD = EAC’ 1. e. AH = BD.

Yrast AHB 1 DBH paBHBE Kak HaKpeCT JieXXallue
npHu napayieabHBX OpaMbiXx AC u BD n cekymieit BH.
Tpeyronsunkun KAH n KDB paBHBI II0 CTOPOHE H IpH-
aexxamumM yraaMm (AH = BD, /AHB = ~.DBH, ~DAC =
= /ADB). Cnegosarenrao, KH = KB, sgaunT, Touka K
neaut mepuany BH nmomosam.




88 Il. Petenuna 3apaHuin

14.0rtBeT: 3: 2.

Pewegue. Ilo ycnoBuio tpeyromsumku ABC u
A,B,C, nono6HH U ux cropoHsl BC u B;C, cxoxcTBeH-

BC

Hble, 3HAYUT, —— = k; BC = kB,C,. Kpowme ToOTroO,
Blcl

2 ~_2kBICI. 1 . _

AD= §BC = 3 3 Sape = EBC AD; SA13101 =

B,
ﬂ”l\
Ay G
1 B
5 BICI * AlDl' ) D
Orcroza, 1o TeopeMe 00 OTHOIIEHUH MJoIMazei mo-
Sasc 2. Samc BC - AD
TOGHBIX GUTyp ——— = k% = ;
S4,B,c, S4,8,c, B,C,"A,D,’
B2 — BC-AD _ kB,C,"2kA,D, 2B,C,, 3 _ A C

i1 =

B,C, "A,D, 3B,C, A,D, 34,D,’ 2
B,C,
= = D Tang obpaszoM, cropoHa C;B; TpeyrojJrHEHKa

A,B,C; orHOCHTCA K ero Buicote A;D; Kak 3 : 2.

15. Pemenue. Tpeyronvauku BDC u ADC — upsamo- A
yroasHble, Tak kak CD | AB. O6o3HauuM LA 6YKBO#H .
Torpa, AD = AC-cosa; BD = BCcos(90° - o); cosa =
AC o _ BC =
=25 cos(90 Q) = Ap > moryummM: AD = AC- AB
_AC®. pry_ pe.BC _ BC?. BD _ BC? D
=25 BP=BC 35 =ZF5 ap AC?”
, C B
BapuaHTt 2
Yactb 1
1.0rBerT: 4.
. 6 9 12
Pemenuve. Tpoitka unces 6, 9, 12 mponopuuonaisHa yncaaM 2, 3 1 4, Tak Kak 53~ 3~ 71 -

2.0rBerT: 1.

Pemenne. Tpeyroasauku AOB u COD momo6HBI 1

npu aroM £L0OCD = ZOAD no yciaosuio, LAOB = ~COD 7 B
KaK BepTHKaabHBle, LBAO = ZCDO 1o Teopeme 0 CyM-
Me YIVIOB TpeyroJdbHHKa. 3HaYHUT, cTopoHs! AO u OD,
BO u CO, AB u DC cocTaBJsIioT Napbl CXOACTBEHHEIX A
CTOPOH M OHHM OponopnuoHaAbHbI. CieqoBaTelabHO, D
DO _CO _CD
AO BO AB’
C S
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3.0TrBeT: 2.

Pemenne. CHHycoM ocTporo yria A OpsSMOYTOJbHOIO
TpeyroibHuka ABC siBIsgeTCA OTHOINEHHE OIPOTHBOJIeXKalle-
CB

ro karera CB k runorenyse AB: sin B = iB"

4.0TBeT: 3.

Pemenne. CTopoHEH! UeThIipexyroasEnka FEGH, Bepmn-
HaM# KOTOPOIo SIBJISAIOTCA CepPeAHHEI CTOPOH NMPSMOYTroJb-
HuKa ABCD, pasabl. Croporsl FE n HG napajjieilbHBI €ro
auarosann AC, a croporsl EG u FH mapaJejbHE AaroHa- F G
aun BD. lmarosany OpsiMOyTroJbHNKA PaBHEI, CJIeJ0BATeb-
HO, 4YeThipexyroJbENK FEGH — pom6. Ho xBagpaT Toxke A H D
pom6. IIpamoyroasasie Tpeyroabauku FBE, ECG, GDH u
HAF paBHH 10 ABYM KaTeTaM. Tak Kak y IpsSMOYroJbHHKA
ABCD cocenane cCTOPOHBI He PaBHEHI (I onpeAedeHEocTH BC > AB), To y 3THX TPeyTOJLHHUKOB
OCTpBIe YTJIbl He paBHREI, npudeM yribsl BEF u CEG menbmie yraos EFB u EGC. 3rauur, <BEF +
+ ZCEG < 90° u LEFB + ZEGC < 90°. Torga yron FEG paBeH pasHOCTH Pa3BepPHYTOrO YTIJa C
BepmuHOM B Touke E u yrnoe BEF u CEG, 1. e. LZFEG = 180° — (£LBEF + £CEG) > 180° —
—90° > 90°. AHanoruuHo AokaskiBaeTcd, uro LEGH < 90°. TakuM oOGpasomM, foka3aHO, UTO ye-
TeipexyroiabERK FEGH nMeeT paBHBIe CTOPOHEI M €r0 YIJIbI He PaBHBI 90°, ciegoBaTeJLHO, Ye-
ThIpexyroJabHUK FEGH — poMm6.

5.0TrBerT: 2.

Pemenue. Haiinem cropory pom6a ADFE. Tak kak
AUaroHaJn poMba mepneHIHUKYJISPHEI U TOUKOH mepe-
ceueHns O AeJsaTcs monoJaM, To TpeyroasEUK AOD —
IpAMOYTOJbHBIA KU ero cropoHsl AO u OD cooTBeT-
cTBeHHO paBHBEI 6 cM 1 8 cMm. Orcioga runotrenysa AD
paBHa 10 cM mo Teopeme IImdaropa. ¥ pomba ADFE
IIPOTHBONOJIOKHEIe cTOPoHBI DF m AE mapajejbHBEI.
3rauuT, TpeyroJbrEukd ABC n DBF nopo6HEI 1o mep-
BOMY IIPN3HAKY D0A00HA TpeyroiabHUKOB. CTopoHa AB TpeyroarEunka ABC paBga 15 cM, a oTpe-
30k AD paBer 10 cMm, ciefoBaTenbHO, 0Tpe3oK BD paseH 5 cM. 13 nogo6usa TpeyrolbHEUKOB Clle-
AyeT:

BD _BF BD _ 5

AD ‘ ~ FC’AD 10’

Torga BF : FC=1: 2.

YacTtb 2
6.0TBeT: 1 .
2
. S
Pemenne. Ilo ycaoBnio TpeyroabEnKn ABC u FDG noxo0HbI, 3HAYHUT, gfﬂ =k = % . Cre-
FDG

1
JOoBaTeJbHO, B = =,

3]
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7.0rBeT: 30.

Pemenre. ITo yeaosuio Tpeyroavaukn ABC u FDG A
nono6Hbl, 35aunT, AB = kFD; BC = kEDG; AC = kFG. D
Orciona, P, pc = kPppg. Ilo ycnoBuio k = 513- Crnenosa- G
TeJbHO, Pypc = % <42 = 56 (cm). c

F
B
8. 0TrBeT:120.
Pemenune. Tak kak guarosanab AC neprneHIuKyJIAp- c

Ha cropoHe CD, To TpeyrossEUK OCD — OpAMOYrojs-

HBlil, B KoTopoM KaTeT OC paBeH 3 cM, a Kater CD pa- %\
BeH /3 cM. O6osmaumm yroa COD 6GykBoil o, tgo = B O/a b
T4 J3, creposarensno, ZCOD = 60. 3mauwnr, \M

_443 _

~BOC = 120°. A

9.0rBerT: 6,8.

Pemernue. O603HaYNM MeHLIINH H3 OTpe3koB CD
6ykBoii x, Torga AD = 6 — x. Tak kak BD — 6uccexT-
puca Tpeyronbanka ABC, TO 10 CBOMCTBY GHCCEKTPHCHI

AD _CD 17—x _ x
TPeYroAbEUKa ~ 7 BC’ 15 0
=6,8, CD = 6,8 (cm).

, OTClofla, X =

10.0TBeT: 12.

Pemenue. ITo yciosuio AB = 16 ¢m, BD = 7 cmM,

_ C
A
A B
_ c
smaunT, AD = 9 cm. Kater AC npaMoyroibHOro Tpe-
yroasHENKa ABC 110 CBOHCTBY KaTeTa NPSIMOYI'OJILHOTO
TpeyronbauKa paBeH AC = JAD: AB = J9:16 =
=12 (CM). A ) B
B M C
Lé _E- éN
A K D

11.0TBeT: 52.

Pemenne. Ilo ycraoBui0 [IHaroHaib Tpanemuu
ABCD pasaa 26 cM. B Tpeyroanbauke BCD Touku M u
N — cepeaunsl ctopoH BC u CD cooTBeTCTBEeHHO, cJle-
JoBaTeJIbHO, OTpe3ok MN — cpeiusas JUHUS Tpe-
yroabEuKa BCD u paBHa 13 cM. AHAJIOTMYHO OTPE30K
KL — cpenuaa JuHUSA TpeyroJbHuUKa ABD u paBHa
13 cM. 3HAUHUT, YeThIpeXyroJdbHUK KLMN — napaJie-
norpaMM. B paBHOGepeHHO! Tpamenuy AMATOHAJH PaBHEI, CJI€J0OBaTEJbHO, B IapaJjiesjorpaM-
Me KLMN Bce cTOpPOHBI paBHHI, 3Ha4uT, napasuienorpaMMm KLMN — pom6; Pygryn = 4MN =

= 52 (cm).
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12.0rBeT: 8.
Pemenne. B tpeyroasanke ABD orpeskn DK m AO — B C
MeIHaHBI, TaK KaK B nepBoM ciaydae AK = KB; Tak Kak Tou-
ka K — cepeznHa cTopoHH AB, a Bo Bropom Touka O fABis- Kl—~_ M><0
eTcs TOYKOH IlepeceueHUs MeJuaH npamoyroibEnKa ABCD.
CnenoBarenbHo, ToOuka M sBAsIeTCS TOUKOMW IepecedeHUS A D

Mmenunad DK u AO n geaut otpe3ok AO B oTHouleHuu 2 : 1,
cuuTasg OT BepIIMHLI A. B npamoyroasanke Mmegnansl paBaEsl AC = BD = 24 cMm. OTcloia 0Tpe3ok

AM=§A0=§AC=8cM.

Yactb 3
13. Pemmenue. Tak xaxk AC 1 BD, To TpeyroabsEnkun AOB, B
AOD, BOCn DOC‘ — npsMoyroabHble. IIoaToMy o Teopeme:-

IIndaropa:
AB? = AO? + BO?, BC? = 0C? + BO?,
CD? = 0C? + OD?, AD? = 0C? + OD2.
Orciona, AB% + CD? = AO? + BO? + OC? + OD* u A D

BC? + AD? = BO? + OC? + AO? + OD?, 1.e. AB% + CD? =

= BC?% + AD?, uto u TpeGoBayIoCh JOKA3aTh.

14.0TrBeT: 1: 2.

Pemenpe. Yrant DAC 1 ADB paBHBI KaK HaKpeCT JexXa- B D,
mue opn napaaiaeabEHX AC u BD n cekymeit AD. Tak xak
opsaimile AC 1 BD napanieasHbl, TO TpeyroabHnKu KAH un
KDB — npsmoyroabHble (BH — BBICOTa paBHOOGEIPEHHOTO N
TpeyrojibEnKa ABC) 1 pasaH 0o karery (KH = KB, K — ce-
peansa BuicoThl BH) u octpomy yray (ZHKA = #BKD kak

BepTuKaibHbIe). CienoBareiabHo, BD = AH = %AC IO CBOM- H

CTBY BBICOTEL paBnoﬁenpeHHoro TpeyTroJIbHHUKA.

Kpowme Toro, TpeyroabsEukn ANC n DN B noao68bI o AByM yriaam: yriasl DAC n FDB paBHBI

o Joxas3aHHOMY, YIibl ANC u DN B paBHHI, KaK BepTHKalbHEEe. CleoBaTeJbHO, g—lg = %ICZ =

,T.¢¢ BN:NC=1:2.

NI+

15.0rBeT: 3:2.

Pemenne. Ilo ycroBuio Tpeyronsauku ABC n A, B, C, 1io- Aq
no6HBI U MX cTopoHR! AB M A,B; cxoacrBeHHEBIe, 3HAYMT,
AB 2kA,; B,
A,B, 3
IIposesem B TpeyronvHukax ACD u A,C;D, Beicotst BH n
B\H. | B

= k3 AB = k A,B,. Kpome toro, CD = 2AB -

Tpeyronvank HCD — npaMoyroasHLIi, B KoTopoM BH — karer, a CD — runoTenysa, 3Ha-

ynt, DH = CD-sind; S,pc = %AC -DH = SAC-CD-sind. Amamoruumo S A1B1C1
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DO

BC: CD - sind. Orciona S pc = Sapc + Sppc = % CD - sind- (AC + BC). AHa/IOTUYHO HaXOXUM

Sa;B1c1 = Saipic; T SBipicy = %CIDI -sind- (4;C, + B,C,;). Tax Kak TpeyroJbHUKH ITOJOGHSI,

To AC + BC = Ek(A,C, + B,C;). Ilo Teopeme 06 OTHOIIEeHHM HJOIIafeH MOJOGHBIX GUryp
1 2kA B,

SABC _ kz. 2(:D * SlnS(AC + BC) _ "_"3—"'k(A1Cl + Blcl) _ ZkZAlBl _ kz‘ 2A]Bl _ 1.
S4,B,c, %Cle . sin8(4,C, + B,C,) C,Dy(A,C, + B,Cy) 3C,D, 3C,D,
A48, _3
. Cc,D, 2°
TECT 4
BapuaHnr 1
Yacts 1
1.0TrBerT: 4.

Pemenne. Tpu momapHO mepecekaiompecss NpAMBIe AeIAT IIOCKOCTh Ha ceMb dacreil.
YeThipe M3 HUX OTPAaHUYEHHLI TPpeMsS NaHHBIMM HpPAMBIMH: TpeyroilbHUK ABC u Tpu uacri,
ompejesiseMble OZHON M3 CTOPOH TpeyrolbLHHKA, M JBYMSA APYrMMH OpsaMBIMU. Tpu Apyrue
YacTH OTpaHW4YeHb! ABYMSA JyYaMH, SBISIOLMIMMUCA MPOJOJIKeHHeM CTOPOH KasKJA0oro M3 YIJOB
TpeyroilbHEUKa. 3HAYHUT, TOJBLKO B YeThIpe YaCTH IJIOCKOCTH MOXKHO BIMCATH OKPY>XHOCTH TaK,
yTo6BI OHA OJHOBPEMEHHO KacajlaCh KasKJo¥ U3 TpexX UpAMELIX k, [ 1 m.

2.0rBerT: 3.

Pemmenpe. Tak Kak paccTosiHME MeXAY LEeHTpaMH
okpy:kHOCTeil d = 9 CM MeHbIIle CYMMBbI AJIHUH PaJUyCOB
R+ r=9+ 6 = 15 (cM), TO OKPYXHOCTH HMMeIOT gBe
o6mue ToukH A 1 B. 3aMeTHM, NOCKOJBKY pPaccToAHHeE
MeXJy IeHTPaMHU OKpyXXHocTell d = 9 cM paBHO paguycy
6oJpHIet OKpPYysKHOCTH R, TO LEHTP MeHbHIEHl OKpYIK-
HOCTH JIeKUT Ha 60JIbIIel OKpYKHOCTH.
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3.0TrBerT: 1.

Pemenne. Touka O nmepeceueEUsI cepeJUHEHLIX IEePIeHAUKY-
JIAPOB K CTOpPOHaM TpeyroibEUKa ABC saBifeTcs IEeHTPOM
OKPY’KHOCTH, OOHMCAHHON OKOJIO 3TOTO TpeyroJbHHKa. SHAYMT,
BIIMcaHHBI yrosa BAC — npamoit. CienoBaTebHO, TPEYIOJLHUK
ABC — npaMoOyTOJbHEBIH.

b
oS}
a
©
@

4.0tBeT: 3.

Pemerwne. ITo ycroBRIo yran Tpeyroasauxa ABC pasauI 27°,
108° u 45°. 3HaunT, TpeyroasAAK ABC — TYHoyroasHBIHA. YroJ
ABC — Tynoii, cnegosaTeabHo, aAyra ADC GoJblne HOJIYOKPYIK-
HOCTH, oTciofla ToOUKH B u O JeXXaT B PasHBIX MOJNYILIOCKOCTAX A
oTHOcHTeNbHO npsaMoit AC. CirefoBaTeIbHO, IIEHTP OKPYKHOCTH,
OIIMCAHHON OKOJIO TpeyroiabHnka ABC, JIe;XHT BHE TpPEyrojb-
HHKA.

5.0rBeT: 1.

Pemenue. IleHTp BnucaBHON OKPYXHOCTH TPEYTOJbLHUKA Jie-
KT Ha GMcceKTpHCe yTiia, a NeETP ONMCARHO! OKPY’KEOCTH Tpe-
yroJIbHMKA. JIeXKUT Ha cepeJUHHOM NepneHAuMKyJspe. Ilo yeio-
BHIO NEHTPHI BINCAHHO! M OIHMCAHHON OKPY>XHOCTEH Tpeyrojb-
HUKa JIeXXaT Ha ONHOW M3 ero BHICOT, ClejoBaTelbHO, B JaHHOM
TpeyroJibHUKe GHCCEKTPHCa, BHICOTA M CepelNMHHBLIN NeplneHAU-
KYJSp cOBIAAAOT. 3HAYUT, TPEYTrOJIbHAK — pPaBHOGEAPEHHBIH.

>

Yactb 2

6.0TBerT: 45.

Pemenue. ¥Yroa y siBiAsteTca BIOHCAHHBIM yriaom GDB, ko-
TOpBIA onupaerca Ha Ayry GB. [lyra GB paBHa pasHOCTH AYr
okpy»xHocT BC n CG. Tak xak yrasl BAC u CFG — BuncanHble,
to ayru BC n CG cooTBercTBeHHO paBHH 120° m 30°. Cxepo-
BaTelbLHO, nyra GB pasHa 90°, a yron GDB — 45°.

S\
ey,

<X

7.0TrBeT: 110,

Pemmenne. TpeyroabBuK FDE — BINCaHHHM B OKPYXHOCTE C leHTpoM O, npuyem ueHtp O,
nexuT Ha cropoHe DF tpeyroasHunka FDE. Orciona AFDE — npsaMOYToJbHBINA, B KOTOPOM
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BnucaHdbii LFDE = 70°. Touka D — o6mas ns 06enX OKpPVK-
HocTeill, 3HauuT, LADC — BIHCaHHBIA B OKPYKHOCTh C IIeHTPOM
B Touke O. Tak kak uyeThbipexyrojbHHUK ABCD BnHMCaHHEIHA, TO
yrox ABC pomoasusier yroa ADC po 180°. 3mauutr, LABC = B =
=110°.

8.0rBerT: 20.

Pemenne. IIpoBenem nuamerp BF. Tpeyroasamxk ABF —
IPAMOYTOJNLHBIA, moaroMy LBAF + ZAFB = 90°. Tak kKak
auameTp BF mpoBefleH B TOUKY KacaHHS npamoil CD U oKpyk-
HoctH, To LFBD = ZABD + ZABF = 90°. CiaemgoBaTejlbHO,
ZAFB = ~ABD. Tlo TeopeMe 0 BOMCaHHLIX yrjaax ZAFB =

= %UAB, 3HauMT, U LABD = éuAB. ITo ycnoBuio zagaun \UAB =
=40°, orciona LABD = 20°.

9.0TBerT: 65.

Pemrenue. Tak xak BepIIMHBI yeThIpexyroassuxa ABCD
JIe’KaT Ha OKPY’KHOCTH, TO BCe ero yrinl BOucaHHble. Yrox BCD
onupaetcs Ha Ayry DAB, paBHyIo cymMe ayr BC u CD, WBAD =
=UBC + WCD = 56° + 133° = 189°. ¥Yroa DAB onupaeTcs Ha
ayry, pomojusiomyio ayry BAD po 360°, T. e. ayry BCD,
" paBHyIO 171°.

¥Yroa ADC onupaetcs Ha gyry ABC, paBHY10 cymMMe ayr AB n
BC, WAC = UAB + UBC = 56° + 74° = 130°. Vron ABC
ommpaeTcs Ha Ayry, JomoJjHsaomyo ayry ABC o 360°, T. e. nyry
ADC, paBryio 230°.

Takum obGpasoM, Ha HamMeHblnylo ayry ADC, pasryw 130°, ommpaerca LADC, cieno-

BaTeJbHO, LADC = 65°.

10.0TBerT: 16.

Pemenne. Ilo cBoiicTBY KacaTeJbHBIX K OKpPYKHOcTH, BF =
=BD, AD = AG, CG = FC. Tak kak OeHTp BIHUCAHHOH OKPYXK-
HOCTH JIeKHUT Ha OMCCeKTpHCce yIJia IpU BepIlinHe, a 6ucceKTpHuca
yIJla IpH BepliNHe B paBHOOeIDEHHOM TPeyroJbHUKe SIBJISeTCH
ero MenuaHoi, To Touka G — cepeamHa croporHsl AC. Cueno-
BaresqbHO, AD = AG = CG = FC = 2 ¢cM, a BF = BD = 4 cMm,
HaxonuM P,po = 16 cm.

11.0rtBeT: 17.

Pemenne. Yepes Touky O, mpoBoAuUM IpPSAMYI0, IapalieibHylo npamoit AB. Orpesoxk AO
MepHeHANKYJISpeH NpAMoil AB (pagnyc, NpoBefeHHEIIl B TOYUKY KacaHUs), 3HAUUT, oTpe3ok AO
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NepneHAUKYJApPeH U NPAMOH, IapaJljieJbHOH OPAMOM
AB, TouKy HMX TepecedyeHnss o6ozBaumMm C. K mpsmo-
yroJibHOMY TpeyrojibHNKY OCO, OpHMeHNM TeopeMy
IIngaropa. 'momorenysa — nckomoe paccrosaue 00;,

=t
ONMH KaTeT paBeH 15 cM, BTOpOil KaTeT paBeH pasHOCTH "

paguycos okpy»kHocTeit 12 — 4 = 8 (cM). Orcroga 00, = * B

= J152+ 82 = 17 (cm).

12.0rBeT: 15.
Pemenue. Tpeyroabaux AOB — paBHOGeApeHHHII,

TaKk Kak ero ctopoHbl OA u OB saBaAIOTCS paguycaMu c
OHOM OKPYXXHOCTH. AHAJTOIHYHO, TPeyroJbHUK ’
AO,C — paBHOGenpeHHHI. PaBHOGeipeHHEbIe TPEYTOMb- /
BuKkn AOB n AO,C — noxno6HHI, Tak Kak yriaul OAB n /

0,AC — BepTHKalbHBIE, 8, 3HAYUT, paBHEL. Koaddunu-

eHT noaobus paseH 3 (OA = 9 cMm, AO; = 3 c™), AB =

=3AC =15 cmMm.

Yactb 3

13. Pemenue. IlpoBegeM xopay DC. Paccmorpum E
ADBC. Yron ABC siBnsieTcs BHEIIHUM YTJIOM TPEYTOdb- D
muka DBC npu Bepmiusae B. B criy TeopeMEl 0 BHEIIIHEM B
yriae tpeyroasEuka LABC = /BDC + «£BCD. Vram
BDC u BCD, xak BOoucasHble, paBHH TOJIOBHHAM COOT-

BeTCTBYIOIMNX MLEHTPAJIBLHLIX YIVIOB, T. e. LABC = 0 A

= % ZAOC + % ZDOE. B cBoio ouepenn, rpafiycHasI Mepa

nyra AC paBHa rpagycHoit Mepe yria AOC, a rpagycHas
Mepa ayru DE paBHa rpagycHoii Mmepe LEOD. Ciaegosa- ¢

TeJILHO, TpajlycHas Mepa yria ABC paBHa moJycyMMe rpagyCcHLIX Mep AYT, M3 KOTOPHIX OfHA 3a-
KJIIO4eHa MeXIy ero CTOPOHAMH, a Apyras MeXXAy IPOAOoJIKeHNAMH CTOPOH.

14.0rtBeT: 30.

Pemienue. Ilo ycaosuio £ZBAC = 60°, sHaunmr, A
ZABC+ <ACB = 120°. Tak xak BE u CM —
. 6uccekTpuch yriaoB ABC u ACB, Tto LABE + LACM =
=60° n B Tpeyroasuke BOC £BOC = 120°. B yerhl-
pexyroabENKe MAEO: ZMAE = 60°, LMOE = 120°,
3HAYHUT, OKOJIO HEro MOKHO OIKCATh OKPY>KHOCTb. B
3TOil OKPYsKHOCTH BIMCAHHLIN yroa MAE, pasHslit 60°,
onupaerca Ha ayry ME, pasayio 120°. Orpesox AO B
siBisieTcsl 6HccekTpucoil yriia MAE, Tak KaK IPOXOXUT
Jepes TOUKY IepecedeHnd 6ucceKTpuc (Touka O). CiegoBarelbHo, Touka O sABJIsSeTCS cepeUHOM
ayru ME u nenur ee Ha ABe Ayru. 3HaunT, gyra MO paBra 60°. Orcioga yron BEM paser 30°.

15.0 T B e T: 60.

Pemenne. IIycts O — Touka nepeceyeHus AHaroHasell mapaJjjiejorpamma, F — cepeguHa
AD. Tax kak yron AOB — BnucaHHBIA M omHpaeTcd Ha auaMeTrp, To LAOB = 90°, T. e.
IVaroHaJH IapaJjejlorpaMMa NeprneHANKyaapHbl. CiegosaTensHo, ABCD — pom6 n AB = AD.
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Yron AFB — TakK’Xe BIIMCAHHBIM ¥ oIMpaercsa Ha
IuamMeTp, noatomy LAFB = 90°. CiaemgosatenbHo, BF —
MeJaMaHa M BBICOTa TpeyrojbHMKa ABD, 3HauuT, Tpe-
yroabHUK ABD — paBHoGenpeuHbil u AB = BD. Takum
obpasom, AB = AD u AB = BD, 3HaUYuT, TPeyroJbHHK
ABD — paBHOCTOPOHHMH, T. e. LDAB = 60°.

BapuaHTt 2
Yacts 1

1.0T1BerT: 3.

Pemrenue. [IBe mapansieianHble nIpsAMble £ u [ gesadr
ILIOCKOCTDL Ha TPH YacTHU. A mpAMas m AeJUT KaXXIVIO
M3 HUX Ha JBe YacTU, TAaKMM o6pa3oM IoJiydyaeM IINecTh
yacTeil. JIBe M3 HHX OrpaHMYeHBLI TpeMS IaHHBLIMH
MPSAMBIMH, YeThIpe APYrHe 4YacTH OrpaHHuYeHBI ABYMS
Jy4yaM{. 3HaUUT, TOJLKO B Be YACTH IIJIQCKOCTHA MOXKHO
BIIHCATb OKPY>KHOCTb TaK, UTOGhI OHa OJHOBPEMEHHO
Kacajach KaXXJ0i M3 TpexX NpAMbIX kB, l 1 m.

2.0rBerT: 2.

Pemenre. Tak kak paccTrosiHue MeXXAy IeHTpPaMM
okpyxkHOcTell d = 11 cM paBHO cyMMe AJHMH PaguycoB
R+r="T+ 4 =11 (cM), TO OKPY>XHOCTH MMEIOT OARY
obmyno Touky A. CiemoBaTelbHO, OKPYKHOCTH Kaca-
oTeA.

3.0TBerT: 3.

Pemenne. Touka O nepeceueHUA cepeIUHHBIX Iep-
NeHJUKYNSIPOB K CTOPOoHaM TpeyroigbHuxa ABC saBas-
eTcsl IIeHTPOM OKDPYKHOCTH, OITHCAHHOI OKOJIO 3TOro
tpeyroabHuka. Orcioga OA = OB = OC kak paguychl
OAHON OKpY)KHOCTH. 3HAUYUT, Tpeyroarauxkn AOC, AOB
u BOC — paBHOOenpeHHLIe 1 GOKOBEIE CTOPDOHBI Y HHX
paBHEI. B Tpeyroasauke AOC LAOC = ZL/AOB + ~BOC.
Orcoga ciaenyeT, uTo B TpeyroabHuke ABC cropoma

AC — boabpias, a IPOTHB OOJIbINEN CTOPOHB! JIEXKHUT OOJBIINKA yros. 3HAaYUT, B TPEYroJbHUKEe
ABC ZABC — 6oabuinii. Toukn B u O JexxaT 10 pa3Hble CTOPOHBI OTHOCHTEJBHO Xopabl AC, Tak
KaK TOUKa IlepeceueHUs CepeIHHHBIX MePIIeHANKYJIAPOB JEXXUT BHe TpeyrojbHuka. IIpu aTom
ZAOC onupaerca Ha ayry ABC, xotopasa Medbme 180°. 3nauur, LABC onmupaercs Ha ATy
ADC, xoropas Gonawme 180°. CiepoBarenbHO, BnucaHHHIN yron ABC — Goabme 90°, a

TpeyroJlbHUK LABC — TYHOYTOJBbHBIN.

4.0TrBerT: 1.

Pemenue. Ilo ycioBuio yriaml TpeyronbHuMKa ABC
paBHBI 45°, 60° u 75°. 3Haunur TpeyroabHuk ABC —
ocTpoyroJbHbIfl. ¥roa ABC — ocTphlil, ciefoBaTelILHO,
nyra ADC MeHbIIIe IIOJYyOKPY>KHOCTH, OTCIOfA TOUKU B 1
O nexkaT B OJHOM IIOJYIIJIOCKOCTH OTHOCHUTEJBHO IpA-
moit AC. AHAJIOTHYHO JOKa3biBaeTcs, UYTO TOUKN A u O

B
A
.C
D
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JeXaT B OJHOM HOJYILIOCKOCTH OTHOCHTeJbHO npsamoii BC. 3HauuTt, Touka O JIeKUT BHYTPH
yria ACB. AHaJOTHYHO [OKasbiBaeTcsd, UTO Touka O JexXUT BHYTpH yrioB ABC u BAC.
CrenoBarelbHO, OEHTP OKPYKHOCTH, ONMCAHHOM OKOJO TpeyrojdbHmKa ABC, JeXHAT BHYTPH

TPeyroJbHUKA.

5.0rBerT: 2.

Pemernne. IleBTp BOucaHHON OKPYXXHOCTH TPEeyTroJLHHKA
JIe:KUT Ha OHcceKTpHCe yTJla, a IeHTP ONHCAHHON OKPY’KHO-
CTH TPeyrojbHHUKAa JIeKUT Ha CepeJUHHOM IepleHJHKYJspe.
Ilo ycioBuIoO meHTPH! BONCAHHON M ONMCAHHOM OKpYXHOCTEH
TPeyroJibHHKa COBOAJAIOT, CJIeJOBaTeJIbHO, B JaHHOM Tpe-
YroJIbHUKe TOUKa IlepecedyeHUs GHCCeKTPUC, IPOBeleHHBIX K
CTOPOHAM TPEYTOJbHHUKA, COBIAJAET C TOUKOH IepeceyeHHs
CepeIVHHBIX NepHeBAUKYJIAPOB, IPOBeAeHHLIX K 3THM Xe
cTopoHaM TpeyrojJbHHKa. CileoBaTeJbHO, TPEYTOJIbHHUK —
PaBHOCTOPOHHHM .

Yactb 2
6.0TrBeT: 120.

Pemenue. Yroan o aBadAeTcs meHTpaidbHBIM yriom FOB,
KOTOpEIil onupaerca Ha ayry FCB. Jlyra FCB paBHa cyMMe
ayr oxkpyxHocTn FC m CB. Tax kak yrasl BAC u CDF —
BOHcaHHBIe, TO AYTHM FC u CB coorBercTBeHHO paBHH 30° m
90°. CnenmomarteabHo, ayra FCB pasHa 120°, 3HaunmT, yroia
FOB pasen 120°.

7.0rBerT: 15.

Pemenne. Yrau CAD u CED, BuncagHbIe B OKPY’XHOCTH C
neHaTpoM O;, ONUPAIOTCSI Ha OXHY M TY JKe Ayry. 3Ha4YHUT, YroJ
CAD paser 15°. ¥Vranl GAF u GBF, BuucaHHbBIe B OKPYKHOCTH

¢ meHTpoM O TakK’Ke ONHpAIOTCSI Ha OAHY AYry. 3HAYMT,
ZGBF = =15°,

8.0TBeT: 72.

Pemenne. CoeAHHUM LEHTP OKpy»KHocTH O ¢ TOYKAMHM
kacaHua B m A. YersipexyroasHuk AOBC — BHIOYKJLIHA,
3HAUUT, CyMMa ero yrjos paBHa 360°. ¥Yrant OAC u OBC —
npamele, Tak kak OA u OB — paauycel, nNpoBefeHHbIe B
TOYKH KacaHuA., lleHTpasnbHEIi yroax AOB pasen 108°, Tak
KaK OH omupaeTrcst Ha Ayry, paBHyio 108°. 3mauurt, LACB =
=360° — (90° + 90° + 108°) = 72°.
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9.0TBerT: 55.

Pemnenne. Tax kax uerwlpexyroibHuk ABCD Bnu-
CaHHBIM, TO CYMMa IIPOTHBOIOJIOXKHBIX YIVIOB paBHa 180°,
T. e. ZABC + ZADC = 180°. B cBow ouepeap LABC =
= ZABD + «DBC, orciona ZLABD + /DBC + ZADC =
=180°. 3maunr, £DBC = 180° -~ £ZABD - ZADC =
=180° — 50° — 75° = 55°, Vrue1 DBC n CAD onupalorcs
Ha oxuy ayry DC, cinepmoBaTesJbHO, OHM PAaBHBI, IIO3TOMY
#CAD = 55°.

10. 0Ot B e T: 40.

Pemenne. 1 cnoco6. Tak Kak Tpamenusa OMHCaHa OKOJO
OKPY’XHOCTH, TO IO CBOMCTBY OIHCAHHOI'O YeThIpex-
YyroJbHAKA CyMMa GOKOBEIX CTOPOH TpalleI M PaBHA CyMMe
ee OCHOBaHMH, T. e. AD + BC = AB + CD. Ilo ycaosuio AD +
+ BC = 20 (cM), 3HAYUT, IepHMeTp Tpanenuu paseHd 40 cMm.

2 cmoco6. ITo cBoiicTBY KacaTeJbHBIX K OKDY>XHOCTH
AN = AK, BK = BL, CL = CM, DM = DN. Orcona, AN +
+DN + BL + CL = AK + BK + CM + DM, AD + BC =
=AB+ CD. 1lo ycaoBmio AD + BC = 20 (cMm), 3HA4uT,
mepuMeTp Tparenuu paseH 40 cm.

11.0TrBeT: 16.

Pemenne. Yepes meETp okpy:kHocTHn — Touky O, npo- D
BeJleM MepneEANKYJIAp MN Kk mapajieJbLHBEIM XopaaM AB u M
CD. Ilo cBoiicTBY nepOeHANKYJIApPa, ONYIIeHHOrO Ha XOPAY /ﬁ
U3 OeHTpa oKpy:kHocTH, AN = BN. Tpeyronsank OBN — c B
NpAMOYTOJbHBIN o nmocTpoeruio. IlpuMennm reopemy IIu- V
daropa K OpSMOYroJsHOMY TpeyroibHMKY OBN: OB? = A N

— ON? + BN2, ON? = OB? - BNZ, orciona ON = §10° — 8% =
= 6 (cM). VI3 paBeHCTBa NIpPAMOYTOJBbHBIX TPEYTOJLHHKOB
OBN u OCM cneayer ON = OM. CunefgoBatennrso, MN =
=16 cMm.

12.0TBerT: 8.

Pewenne. Tpeyronsank AOB; 1 AOB — npAaMoyrojab-
Hble, Tak KaK B 1 B; — Touku KacaHNus, B KOTOphLIe IIpoBe-
aennl paguychl. Tpeyroasaukn AO,B, n AOB — nono6HsI,
TaK Kak yroa BAO — ob6muit, yrast AB,0; 1 ABO — nps-.
Mmble. Koadpdunuent nogo6usa 3, mockonsky O0; = 2 AO,,
AO = 3 AO,. CnegoBaresanrro, OB = 3 0,B,, 0,B;= 8 cm.

Yactb 3

13. Pemenne. IIposenem xopay AE. PaccMoTpuM TpeyroavEuk ABE. Yron AEC saBnsercs
BHEIIIHMM yIJioM TpeyroabEMKa DBC npu BepmuHe B. B cuny TeopeMbl 0 BHEIIHEM yTJie Tpe-
yroapanka LAEC = #«BAE + ZABE nnn ZAEC = ZBAE + ZABC, orciona LABC = LAEC —
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— ZBAE. ¥Yrael AEC u BAE, xak BOUCaHHLIe, paBHBI IIO-
JIOBHHAM COOTBETCTBYIOIIUX IEeHTPaJbHBIX YIJIOB, T. €.

ZABC = % ZAOC — ééDOE. B cBolo ouepenn, rpagycHas

mepa ayru AC paBHa rpaaycHoi Mepe ZAOC, a rpagycHas
mepa agyrm DE paBHa rpagycHoit Mepe ~£EOD. Cuegona-
TeJbHO, IpagycHas Mepa LABC paBHa OJypasHOCTH Ipa-
OYCHBIX Mep IyT, 3aKJI0UeHHLIX BHYTPH yria.

14.0TrBeT: 20.

Pemenne. ITo ycrosuio <ABC = 80°, a ACB = 70°, c
sHaunr, LABC + ZACB = 150° u ZBAC = 30°. Tak kak
TpeyroiabEuK CMB — paBHOCTOpPOHEMIA, TOo /BMC = 60°.
Oxoxno TpeyrosbHuka ABC MOKHO OIHMCATh OKPY’KHOCTD, A
B aT0¥t OKpYy:KHOCTH BuucaHHBIA yroa BAC, paBHHIA 30°,
onupaerca Ha ayry BC. Ha ary xe pnyry BC oumpaercs B
yrox BMC, pasumit 60°. 3gaunTt, yron BMC aBaserca
OeHTpaJbHBIM IO OTHOIMEHHIO K yriy BAC, a Touka M — LEeHTPOM OKDYXKHOCTH, OMMCAHHOMH
okoJio TpeyroabEuKa ABC. CregoBarensHo, AM = BM = CM u tpeyroapunk BMA — pasHo-
Genpennntii. Orciona ciaexyer, uro LMAB = ZABM; ZLABM = ZABC - £CBM = 80° - 60° =
= 20°, Orcrona yron ABM pasen 20°.

15. Pemenne. ITycts ABCD — namHas Tpamenus, M u
K — cepenguHEBI ee GOKOBBIX CTOPOH, SABJAIOTCS IMEeHTPaMu B C
OKpYKHOCTeH paguycoB R u r.
Tak kak Tpamenus SBJISeTCA OMMCaHHOM, To AD + K
+ BC = AB + CD. Tlockonbky oTpesox MK sBiasiercs cpefl- / \ r\
A

D

\&

Hell THHWeH Tpamemuu, To MK = é(AD + BC) = %(AB +

+CD) =R + r. CregoBaTeJIbHO, OKPY>XHOCTH KacaloTcH,
YTo 1 TpeGOBAJIOCH HOKA3AaTh.

TECT S
Bapwuanr 1
Yactb 1
- 1.0TrBeT: 2.
Pemenne. YroOnl yCTaHOBHTL PABEHCTBO ABYX BEKTO- B C

POB HeO6XOAMMO IIPOBEPHMTH: IepBOE, ABJIAIOTCA JH OHH

KOJIINHeapHBIMH, BTOPOE, COHAIIPABJIEeHLI OHY MJIM IPOTH-

BOIIOJIOKHO HAIIPaBJIE€HBI, TPEThe, PABHEI JU UX MOAYJIH.
Bce BekTOpPHI BO BCcex Iapax IO MOAYJIO PaBHBI, IIOC-

—_ A D
KOJIBKY SIBJIAIOTCA CTOPOHaMH KBajgpaTta. B mape AB m

DC BekTOpEI IPOTHBOIIOJOXKHO HalpaBJiieHsl, B nape BC u DA BeKTOpHI COHallpaBJjeHEl, B Ia-
pax AB u CB, CD u DA BeKTOpHI He KOJUINHeapHbI. TaKKM 06pasoM, yCJI0BHIO paBEHCTBA BEK-

TOPOB COOTBETCTBYeT ToJIbKo mapa CB u DA.
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2.0rBerT: 4.
Pemenne. IIpuMeHMM WpaBHIO MHOTOYIOJbHHUKA B C

cnoxenus BekTopoB CB = CD + DA + AB. Bekrops!
AB, DA u CD 1o Moaymio paBHBI BekTopaM BA, AD u ™~

DC, HO mpOTHBOIOJOKHO HanpaBieHbl. 3Hauur, CB = >

=—(DC + AD + BA)=—(¢ + b + a).

3.0rBerT: 3.

Peutenue. ITo onpegenenuio ginea sBektopa DA paBHa %

minHe otpeska AD. Otpesoxk AD saABjiseTcd CTOPOHOM

pomba ABCD. U3 cBoiicTBa gquaroHaieii pom6a cienyer, 6]

yTO TpeyroasHUK AOD — npsamoyrouasHsiilt 1 AO = 5 cM, B D
DO =12 cm. ITo teopeme ITudaropa AD = JAO2+ 0OD2 =

= /52 + 122 =13 (cm). CrregoBaTeasro, |[DA| = 13 cm. A
4.0TBerT: 3.
Pemenne. Ilo nmpaBMiy MHOTOYIrOJLHHMKA CJIOMKEHHS B C
BekTopoB AD = AM + MN + ND. Tak xak Touxku M u
N — cepenuunl auaronaiueit AC u BD, o AM = %& u
c
DN = % b. Bextop ND mo MoxyJio paseH BekTopy DN , A D

HO IIPOTHBOIIOJIO0XHO HallpaBjeH. 3Hauur, ND = —% b.. Orciona, MN = AD —(AM + ND)=

=XD—H/1~A713=E—%&+%E.
5.0rBeET: 4.
Pemenne. Ilo Teopeme ®aneca Touka M — cepeamnHa B C

BD. B rtpeyronbEnke ABD orpesok KM sasaserca /%
cpenHel auHuel u KM = %AD Orpesku KL u LM nexar g Y N

L M
Ha ofHON mpsimoil, 3Hauut, KM = KL + LM = 14 (cm), V ! \

noatomy, AD = 2KM = 28 (cM). A D

Yacte 2

6.0rBeT: -3a.

Pemenne. ITo ycaoBuio |CD | = 3|a | u BexTopsl @ 1 CD IIPOTHBOIOJIOMXKHO HAIIPABJIEHBI, CJIe-

JOBATEJbHO, CD =-3a.

7.0rBeT: 0.
Pemenne. B cuny mepemectutensHoro sakona MB + AM + BA = AM + MB + BA =
= AB + BA. BekTopsl AB 1 BA paBHBI II0 MOAYJIIO, HO IIPOTHBOIIONOXKHO HATIPABJEHH!, 3Ha-

ynt AB + BA = 0.
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8.0TrBeT: 0.

Pemenue. Ilyers b = x@ . ITockoneky |G| =1, |b| = 2 u BexTopnt @ u b coHanmpasieHHH, TO

x=2,1.e b = 2a. Io ycnouio 2@ + 0,5b — ¢ =
CnefoBaTeJbHoO, |¢| = 3.

9.0rBerT: 12.

Pemenne. Ilo TeopeMe o cpefHell JUHHMM Tpamenuu
KN = AD ; BC
+BC = 2,5BC u 2KN = 2,5BC, 20 = 2,5BC, BC = 8 (cm),
AD =12 (cm).

, & Mo ycyosnio AD = 1,5 BC, otkyga AD +

10.0OTBerT: 6.

Pemenue. Touka M — cepeagmua orpesxka AB. Ilo
onpefieIeHNIO PACCTOSAHUS OT TOUKH 0 IPSAMOM OTpe3KH
AA,, BB; u MM, nepnenrankyJaspHb npamoil n. Cireno-
BaTeJbHO, YeTHIPeXyrodbHUK ABCD — rtpamenmus, ocHO-
BaHNA AA; u BB, xoTOopoOii paBHHI COOTBETCTBEHHO 9 ¢M I
3 cm. ITo Teopeme Paseca Touka M, — cepeIuHa OTpe3Ka
A,B;, cremoBaTenbHO, oTpe3ok MM, — cpefHAA JWHUSA
Tpanenuu. Ilo TeopeMe O cpefHeit JHMHMM Tpamemuu
MM1=AA1;BB1 _ 9;3

= 6 (cMm).

11.0TrBeT: 1: 2.

Peiwnenne. ITo Teopeme Pajeca Touku L u M —
cepeanrsl orpe3koB AC u BD. Ilo ycinoBuio KL = LM =
= MN, suaunt, LN = 2 KL un KL : LN =1 : 2. B Tpe-
yronsENKe ABC orpe3ok KL ABnseTcs cpefHeil JNHUEH 1

KL = éBC. Agnajnoruuso, B Tpeyroisanke ACD oTpesok
LN saBnsercsa cpepmeil squHneit 1 LN = %AD Cnegosa-
TenwHo, KL : LN = %BC: %AD=BC:AD= 1:2.

12. O T B e T: KBagpar.

Pemenne. CropoHn! yeThipexyroabauka KLMN sasns-
IOTCA CpeZHHMM JHHHUAMHN TpPEYroJbHUKOB, OCHOBAHHSA
KOTOPDHIX — JOMaroHajJu Tpamennu. Tak kak AWaroHaIu
Tpanennu ABCD pmepneHZUKYJISIPHBI, TO BCe YIVIBI YeThI-
pexyroabauka KLMN — npsiMele, cliefoBaTebHO, OH SB-
JseTcsad OpsaMoyroilbHukoM. Tak kak Tpamemus ABCD —
paBHOGepeHHasi, TO €e JUAroHaJN paBHbI. 3HAUHUT, COCEN-
HHe CTOPOHK! ueThipexyrojbHHKa KLMN Takke paBHBI.
CiremoBarennHO, ueThipexyroabHUK KLMN sasasiercsa
KBaJpaToM.

0, smaumut, ¢ = 2a + 0,5b = 3a.
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Yacth 3

13.0TBeT: CK = 2KA.

(V28] V)

Pemenne. Berurem u3 o6enx uacreit sekrop OC , torza OK — OC = % OA +

C -0C =

|l

o) —

OC, 1. e. CK = 7 CA. Orcrofa cieayeT, 4YTO 3TH BeKTOPhl KOJJIHMHEapHEI, T. €.

3o
3N

Touka K JexuT Ha orpeske CA U JeauT ero B oTHolteHun 2 : 5; CK =

KA

aring

- -
14. Pemerne. OT ofHOM TOYKHM HVKHO OTJIOMKHUTH BEKTOPHI X U § ¥ IPOBECTH BEKTOD M3 KOH-
- - - —
Ila BeKTopa Y B HayaJjIlo BeKTopa X, MOJYYUM BeKTOp X — ¥ . [loJyYynM TpeyTolbHUK CO CTOPOHA-

-~ > - - - - - -
mu |x|, |y| 1 [x — y| B cuay TeopeMnl 0 HepaBeHCTBe TpeyroabEMKa |X — y| < |x| + |y|.
TIpu 3TOM, ecii BeKTOPHI He KOJUIHHEAaPHBI, TO BHLIINIOJIHAETCS CTPOroe HePABEHCTBO

- - — - - = — -
|x - y| <|x| + |y|, ectn BexTopEI KOMTMEEAPHE, TO |X — y| = |x| + |y].

15. Pemzerne. OT npon3BOJILHONH TOYKH IJIOCKO- B C

ctv oTJiokuM BekTop OA . Ot Touku A[O] oT0uM [O]1B C[O]

BeKTOp, paBHBII OB. 3areM OTJOKMM BEKTOPHI,

COOTBETCTBEHHO pPaBHLIE b_é n b—l—) Tax kak aua- A D [O]A D[O]
TOHANM KBafpara IIepeceKaloTcss oA TPAMBIM .
VIJIOM, TO Y IOJYYEHHOI'0O YeThIPpeXYroJLHHUKAa Bce

YIJbl IpAMbIe, 3HAYNT, IOJYUEHHBIH YeThIPEXYIOJbHIUK — IPSIMOYTOJbHUK, & TaK KakK Auaro-
HaJNM KBajpaTa paBHbBl U TOUKOM IepeceueHHs JelsAiTCS IOIOJaM, TO M CTOPOHBI IpAMO-
yTroJbHHKa paBHHI. CieJoBaTeibHO, IIOJYUYEeHHBIN IpAMOyroJbHUK — kBajpaT. Ilo mpaBuay

MHOTI'OYTOJIbHUKA CJIOXKEeHUS BEKTOPOB OA + OB + OC + OD =0.

BapuauTt 2
Yacts 1
1.0rBerT: 1.
&Mg. Yro6nI YCTaHOBUTHL PaB€HCTBO IOBYX B C

BEeKTOPOB HeOOXORMMO IIPOBEPUThL: IIepBOe, SABJISIOT-
csl JIX OHM KOJUINHeapHbIMH, BTOPOe, COHAIIpaBJIeHBI |
OHM HJM IIPOTHBOIOJOXKHO HaIlpaBJeHbI, TpeThe, A D
PaBHEI JIX UX MOJYJH.
BexTopsl, nexxaniie Ha cropoHax AB u DC, pas-
HbI [I0 MOAYJIIO, AHAJIOTHYHO BeKTOPbI, JesxKallue Ha cTropoax BC u AD, paBHBI II0 MOAYJIIO IIOC-

KOJILKY IIPOTHUBOIIOJIOMKHEIE CTOPOHLI IapaJjijiejiorpaMMa paBHil. B mape AB u DC BeKTOpHI co-
HampaBJieHbl, B tape BC u DA BeKTophl IPOTHBONOJIOXKHO HampaBieHbl, B napax AB u BC,
DC u DA BeKTOpHI He KoJTnHeapHbI. TaknM o6pasoM, YCJIOBHIO paBeHCTBA BEKTOPOB CQOTBETC-

TBYeT TOJbKO IIapa ‘A—B n l_)—é .
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2.0rBeT: 4.

Pemenue. ITo npaBuy TpeyrolbHUKA CIOKEHNS BeK- B C
TopoB BD = BA + AD =@ + b. C gpyroit cropons: BD =
=—(D—C + C_B). 3uauynr, DC = —(BD + CB)=—(a +
+b)-¢=—(@+b+¢)

A D
3.0rBerT: 2.
Pemenne. ITo onpegenenmo qinea Bektopa AC paBHa B .C
AanHe otpeska AC. Orpesok AC B npsimoyroasEHKe ABCD
fiBJIfeTcs JuaroHadblo. Tak Kak dYeTHIpeXyroJabHUK
ABCD — ppsaMOYroJbHHK, TO TpeyroJsHuk ABD — npsa-
A D

MoyroasHbii. ITo reopeme ITudaropa AC = JAB2 + BC? =
= /82 + 152 = 17 (cm). CremoBaTensHo, |JAC| = 17 cM.

4.0TtBeT: 3.
Pemenne. Ilo omnpezeneEnio pasHOCTH BeKTOPOB

BB, = BA - B,A. Tak kxax oTpesok BB, — menguana

TpeyronbEnka ABC, to BjA = %C— = %6 . Crenosa-
TexbHO, BB, = b — -;—Zi .
5.0rBerT: 2.
Pemenne. ITo Teopeme Paneca Touku L m M — ce- B C

pexnELI oTpe3koB AC 1 BD. B rpeyroasauke ABC oTpesok

KL sBasiercs cpefgreit uaneit m KL = %BC = 7,5 (cm). (Y N

K T IY;
Arasiormusgo, B TpeyroiabEnke ABD otpesox KM saBas-

ercs cpexneil auaNeit 1 KM = %AD = 11,5 (cM). OTpeskn A D

KL n LM nexxart Ha ogHOI npaMoil, suaunt, LM = KM — KL = 4 (cm).

Yactb 2
1_
6.0'rne'r:—§m.
Pemenue. ITo ycrosuio |[MN | = %lﬁl u BeKTOps! MN m 71 TIPOTHBOIOJIOKHO HAIIPABJIEHBI,
cirezoBaTelbHo, MN = —-12- m.

7.0TBerT: AB.

Pemenue. B cuny HepeMeCTHTeILHOTO 3aKOHa AK - BC + KC = AK + KC - BC = AC -
- BC = AB. '
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8. 0O0TBerT: 14.

Pernenne. Ilycts ¢ = xa . IlockonbKy |@|= 2, |¢| = 4 u BexTophI & ¥ b COHAIPABJIEHHEI, TO

x=2,T.e. ¢ =2a.IloycnoBuio 3@ — b + 2¢ =0, suaunr, b =3a + 2¢ = 7a . CiregoBaTenanbHoO,

|b] = 14.

9.0rBeT: 7.

Pemenue. Hycts ais onpepenenroctu BC = 5 em. ITo
TeopeMe O cpefHell JuMHHMH Tpamemuum KN = AD ; BC ,

otkyna AD = 2KN - BC =12 - 5 = 7 (cm).

10.O0TBeT: 5.

Pemmenne. Ilo onpenenennio pacCToOAHNS OT TOYKH IO
npsAMoit orpeskn AAy, BB, n OO, nepneHAUKYJISAPHHI IpsA-
Moii n, 3HauuT, AA | BB; | 00,. CaenoBaTensHO, YeThIpex-
yronbHUK ABCD — Tpanenus, ocHoBaHus AA; u BB, xo-

TOpO# paBHBI coOoTBeTcTBeHHO 9 ¢cM u 1 cm. Touka O —
OeHTp OKPYXHOCTH, 3HAYHMT, JeJUT AuaMeTp HOII0JaM.
ITo Teopeme Paneca Touka O; — cepeinHa oTpe3ka A;B,

cirenoBaTeNbHO, OoTpe3ok OO, — cpelHAs JUHHUS Tpalie-

nuu. Ilo TeopeMe o cpegHedl JUHWH Tpamermuy 001 =

AA, + BB, _9+1
2 2

=5 (cMm).

11.0TrBerT: 2.

Pemenne. Ilo Teopeme ®Paseca Touxkm L m M —
cepeauHel oTpe3koB AC u BD. B tpeyroasauxke ABC or-

pesok KL saBisiercs cpegHei tuumneit u KL = % BC. Arnauo-

ruyHo, B Tpeyroiabuuke ACD oTpesok LN aBisieTcs cpei-

Helt nuuueit u LN = %AD ITo yenosuio BC : AD = 3 : 4.

Crenosaresio, KL : LN =  BC: ~AD=BC:AD = 3: 4.

12. O T B e T: poMG.

Peutenne. ITo ycaoBuio Touka M sBiasercs cepeINHOMI
croporbl BC, 3uaumut, nmo teopeme Paneca touxa L sB-
JeTcs cepeJUHON cTopoHbl AB. AH&JIOTMYHO JOKa3bIBa-
eTcs, uTo Touka N — cepeauua cropoubl CD. Cuenosa-
TeJIbHO, BepPHINHLI YeTbipexyrojibHuka KLMN saBiasiorcs
cepeguHamMu cTopoH Tpalnenuun ABCD. CTopoHEL YeThIpeXx-
yronbauka KLMN sBiIAwTCA CpeIHHMM JUHUAMHU Tpe-
YroJbHUKOB, OCHOBaHHS KOTOPBHIX -— AHAroHaJl Tpame-
nun. CiremoBaresibHO, y ueThipexyroinbHuka KLMN cro-

B C
KVL > M\N
A D
B M ¢
L N
A X D
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1
poubl MN u KL napajenbHbl, TAK KaK OHM HapaJ/lIeJbHbl AuaroHanu BD u paBHBI §BD o

TeopeMe O cpejHe JIMHNKM TpPeyroJibHHKa. J3HAYHUT, 4YeThipexyroisHuk KLMN —
napajureaorpaMM. Tak kaxk Tpanmenus ABCD — paBHOGenpeHHas1, To ee quaroHanu AC u BD
paBHBI. 3Ha4HUT, cTopoHbl LM u MN napannenorpamma KLMN Tak>ke paBHbl. CiieZJoBaTeJIbHO,
napanieaorpaMMm KLMN sapnserca pomMGoMm.

Yactb 3

ocC -

wouite

13. Pemenne. BerureM us o6enx uacreit Bektop OA, Toraa OK — OA = :—; OA +

-0A = % ocC - % OA, . e. AK = %A_C OTciofia cjaefyeT, 4YTO BEKTOPLI AK u AC xonnute-
apHBI, T. €. Touka K JexxuT Ha oTpeske AC M JeauT ero B oTHomeHuH 2 : 3. CiemoBaTessHO,
ik - 2KC,

14. Pemenue. Hy>xHo oT KOHIa BeKTOpa X OTJIOMHUTS BEeKTOP Z H IPOBECTH BEKTOp U3 Haua-

- - - >
Jla BEKTOpa X B KOHEI] BEKTopa Y, IOJYYUM BeKTop X + Y. [ToJy4uM TpeyroJbHUK CO CTOPOHAMM

— > — - — - — -
|x|, |yl m |x + y| B c;may Teopemnr o HepaBeHCcTBe TPeyroabHEUKaA |X + Y| < x|+ |y

- -
IIpu 3TOM, ecau BeKTOPHI He KOJUIMHEapHEI, TO BHINOJIHAETCA CTPOTOe HepaBeHCTBo [x — Y| <

— — - - - —~>
<|x| + |y|, ecin BekTOPHI KoMIMEeAPHE, To |x — Y| = x|+ |y].

15. Pemerne. OT Npou3BOJLHON TOUKHM IIIOCKOCTH B C
oTyI0kHM BeKTop OA . Ot Touku A[O] oTii0:UM BEKTOD, 0

paBHHI OB. 3aTeM OTJIOXHUM BeKTOPbI, COOTBeT-

crBerHO paBHEle OC 1 OD. S v A D
BekTopn OA u OC neskar Ha anarosanu AC, a

BEKTOPHI OB u OD nexar Ha AuaroHanu BD, cuego- C[O]

BaTeJbHO, OHH IIODApHO KoJIMmHeapHHI. OTcloga ciie-

AyeT, YTO y HOJYYEHHOTO YeTRIPEXYTONbHMKA CTOPOHLI [0]B D[O]
MONAapHO NapaJjieJbHEI. 3HAYWUT, IMOJYUYEHHEBIH YeTHI-

PeXyroJbHHK — mapajurejorpaMm. Tak Kak AHaroHasu

IpSIMOYTOJbHIKA PABHBI ¥ TOUKOI IepeceyeHNs JeAT- A[O]

¢ TOomoJaM, TO CTOPOHBI HOJYJYEHHOro napaJijielo-

rpaMMa paBHEI. CilegoBaTelbHO, IOJYIeHHBIH mapasiegorpamMm — poMm6. Ilo mpasuiay mHOrO-

YTOJIBHUKA clI0KeHUs BeKkTopoB OA + OB + OC + OD = 0.



YuyebHuk «Feometpua. 7-9» A.B. Moropenosa

TECT 1

Bapuanrt 1
Yactb 1
1.01BeT: 2.

Pemenne. CoefuHUM Touky B ¢ TouKoi#t O ¥ OTJIOXKHM Ha IPAMOMH
BO ot touku O orpesok OB,;, paBubiii orpesky BO. Torza Tpe-

yroasEUKH AOB v COB, paBHEI Do AByM cropoHaM (AO = CO mo
ycaosuio 1 BO = B0 1o nocTpoeHHNI0O) ¥ yriay Mexxay HuMu (LAOB =
= ZCOB,). Orciona AB = CB,. AHaNoruyHo foKasniBaercs, 4To BC =
= AB;, cixegoBaTenbHo, ABCB, — napannejsorpamMm. 3Ha4HUT, II0
cBoiicTBY napaJienorpamma LABC = ~AB,C, a o ycrosuio ZLABC =
= ZADC, orciona, LAB,C = ZADC. 3nauur, Touku B, u D cosmna-

paior 1 ABCD — napasneigorpaMM. Ilo cBoiicTBY cTopoH mapaijie-
aorpamma AD = BC = T cm.

2.0rBerT: 3.

Pemienne. Tak kax ABCD — napannenorpamMm, To yriasl ABDm g C
CDB paBHBI KaK HaKpecCT JiexKallie OPH HapajjelbHbIX IPIMEIX AB
u CD u cexymeit BD, a yrasi BAC u CDB paBHEI IO YCJOBHIO, ()
ciaepoBaTelbHO, yrabel ABD u BAC papubl. 3HAYUT, TPEYTrOJBLHHK
ABO — paBHOGenperHbI U AO = BO, orciona, nuarosanu AC u CB 4 D
PaBHBI, cJIefoBaTeJlbHO, NapanjenorpaMm ABCD — npsaMoyroabHHK,

a Tak Kak AB u AD paBHHI, TO KBajpar.

3.0rBeT: 21 1.

Pemnenne. ITo yenoBuio LABC = 120° n guarosans BD Tpanenuu B C
ABCD sBnsercsa 6uccektpucoil yria ABC, B TpeyroinEHKe ABD
ZABD = ~CBD = 60°. Tak kax Tpanenusa ABCD — npssMoyTroJbHas,
TO B NIPAMOYTOJBHOM TpeyroiasHuke BCD ~CDB + CBD = 90°,
ZCDB = 90° - ZCBD = 30°. 3"auur, LADB = ACDA — ZCDB =
=90° - 30° = 60°.

B Ttpeyronbsauke ABD ZABD = 60°, ZLADB = 60°, a oo Teopeme A D
0 cyMMe YyrioB TpeyroabHuka <BAD = 60°. CiaenosaTeiabHO,

TpeyroJbHUK ABD — paBHOCTOPOHHHH M OCTPOYTOJbLHKIMA.

4.0rtBeT: 1.

Pemenue. Ilo ycrnoBuio uernipexyroasHuk ABCD — xBagpar, B C
sHauuT, AB = AD = BC. Tak xak AN : NB=DM : MA=1:2, T0
NB = MA. 35a4uT, B IpSIMOYTroJbHLIX TpeyrojsHukax ABM n BCN
KaTeThl paBHHI, orcioga AABM = ABCN. W3 paBeHcTBa Tpe-
YTOJBHUKOB cienyeT, uro £LBNC = Z/AMB. 3nauur, B TpeyroJbHHKeE Q
BQN ZABM + «ZBNC = 90°. CnenoBatensno, L BQN — npaMoi u N
npsimble NC 1 BM nepreHAUKYJIAPHEI.

A M D

5.0TrBerT: 3.
Peinenne. CropoHB! uYeTwhIpexyroilbHMKa KLMN sABJIAIOTCS CpeJHHMMH JHHHSAMH Tpe-
YroJIbHUKOB, OCHOBAHMS KOTOPBIX — JAHATOHAJIM Tpaleluuy. 3HAUYUT, AAArOoHANHM 4YeThIpex-

yroasHuka KLMN nonapHo napaJjixeiabHbl. Ctoporsl KL 1 MN napainenbHEbl guaronaan AC,
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a cropourl LM um KN mnapaiieibHbl Auarosadu BD.
CunenoBaTesnbHo, 4eThipexyroibHuk KLMN — napajie-
aorpaMmM. Tax kak guaroHanu AC u BD tpanenuu ABCD
HepneHANKYJIAPHLI, TO Bce VLUK IapajjelorpaMMa
KLMN — upsiMble.

CnepoBaTenbHo, napaiienorpaMmm KLMN — npsmo-
yroabHUK. Tak kak Tpanenua ABCD — pasBoGexpeHHaA,
To ee guaroHajsu AC u BD paBHBEI. 3HaUNT, CTOPOHBI
npamvoyroabanka KLMN Ttakke paBHEI. CiezoBareibHO,
npamoyroabHEUK KLMN siBAsieTcs KBagpaToM.

Yacrtb 2
6.0TrBerT: 26.

Pemrenue. Ilo cBoiicTBYy cTOpoH mDapaJitejorpaMMa
AB = CD. Ilepumerp TpeyroabHuka BCD pasen BC +
+CD + BD = 23 cM, orcioga BC + CD = BC + AB = 23 —
—-BD =23 -8 =15 (eM), Pygc =AB + BC + AC =15 +
+ 11 = 26 (cmM).

7.0TBeT: 9.
Pemenne. Ilo TeopeMe o cpegHeil JIMHHN TpPeyroJb-

muka B Tpeyronsanxe RPQ SO = 2 RP, ST = 2 PQ u OT =
= %RQ. Ilepumerp Tpeyroananka SOT pasen SO + ST +

+0T=%RP+§PQ+%RQ=%(RP+PQ+RQ)=% 18 =
=9 (cm).

8.0TrBerT: 30.

Pemrenne. B rpaneuun ABCD no ycaosuio cropora CD
OepneHAUKYJIspHA cropoHaM AD u BC, ssauur, £LBCD —
npsamoit. Orpesok CN — 6rccexkTpuca npsaMoro yria BCD,
orciofa L/BCN = ZNCD = 45°. ¥Yraut BCN u CND —
HAKpecCT JieXKalde IPH Napa/uleJbHBX Opameix BC u AD
¥ cexymeit CN, sgaunt, £LBCN = LCND = 45°. OTpesok
AM — o6nccekrpuca yriaa BAD, orciona £ZMAN =
= ZBAM = 15°. B tpeyroasHuke AQN: LQAN = 15°,
ZANQ = 180° - 45° = 135° (yrael CND u ANQ —
cMmeskabule). Ilo TeopeMe 0 cyMMe YIJIOB TpPeyroJbHHKAa
ZAQN = 180° — ZQAN - LANQ = 180° — 15° - 135° =
=30°.

9.0TBerT: 48.

Pentenne. ITo ycaoBuio paccrosame ON paBHO 3 cM,
3HAUYHUT, pacCTOAHHe MesKAYy IPOTHBOJIEXKAMIUMH CTOPOHA-
Mu pomb6a pasHo 6 cm. IIpoBemem mbicory BF pombGa. B
OpSAMOYroJibHOM TpeyroibHuke AFB yroa BAF pasen 30°.
ITo cBOiCTBY IPAMOYTOJBHOTO TPEYroJbHUKA, OQHHE YIoJ
Koroporo paseH 30°, AB = 2BF = 12 (cm). Cieznona-
TeJabHO, P pop = 4AB = 48 (cM).
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10.OrBerT: 24.

Pemenne. ITo Teopeme Paseca, ecnu napaiesbHble
npamule AN, AyN,, A3N3 n A N4, mepecekaiomue
IpAMbIe @ W N, OTCEKAIOT Ha NpPAMOIl a oTpe3km A4,
AsAg n AgA, TaK, uTo AjAy 1 ApAg: AgA,=1:2:1, T0 Ha
OpAMOM n oHM oTceKaloT oTpe3KH N N,, NoN3 u NgN,
TakK, 4To NN,y : NgN3 : N3Ny, =1:2:1. Orpesok N;Ng:
:N,N, = 3:4 upaseH 24 (cm).

11.0T1BeT: 72.

Pemenue. Ilo ycaoBuio auarosans BD BaBoe GoJbiie
cropoHsl AB, 3Haunt, BO = AB, T. e. TpeyroJbHHUK
BOA — paBrHOGenperHbINi. 3mauut, <BOA = ~BAO,
orciona, £BOA — octphlil u paBeH 180° — 112° = 68°.
Vron CAD paser 40°, ciegosatensso, LBAD = <BAO +
+ £ZCAD = 68° + 40° = 108°, mo cBOWCTBY YIJIOB HapaJi-
JleJorpaMMa, OpUJeXalnux K OXHON cropoHe, LCDA =
=180° -~ Z/BAD = 180° - 108° = 72°,

12.0rBerT: 11.

Pemenue. Tax kak DE — 6uccektpuca LCDA, To
ZCDE = ZADE; ZADE = ZCED Kak HakpecT JesKalue
OpH napajieJbHBIX OpIMEIX AD u BC u cexkyueit DE,
ciaegoBarenbio, LCDE = ZCED u tpeyroabHuxk ECD —
paBHOGeaperHbI. OTcloga EC = CD. AHaJIOTHYHO [JOKa-

A3
Ay
Ay
N1 Ny 9 N3 |Ny4
B
A 0 c

D

B F E C
A D

3bIBaeTcCs, YTO TPpeyroJdbHUK ABF — paBHOGeIpeHHBIN, 3HaUNT, AB = BF. Tak KaK o yciaoBHIO
orpe3kn BF, FE n EC paBHbl, To BC = BF + FE + FC = 3AB, T. e. cropoHa AB mMeHbInad. Ilo
CBOMCTBY cTOpPOH mapaJenorpamma AD = BC u AB = CD, caeznoBaTesabHO, P pop = AB + BC +
+CD + AD =AB + 3AB + AB + 3AB = 8AB = 88 (c¢M), a 3HauuT, AB = 11 (cM).

Yacth 3
13.0TrBeT: 120.

Pemenne. Tpanenuss ABCD — paBHoOGeApeHHasi, IO
yciaoBuio cTopoHsl AB u CD paBHhl. Tak Kak oTpes3ok
BF — 6uccekrpuca tynoro yria ABC nepuneHIMKYJIspHA

nnaroHanun AC, To TpeyroapHuk ABC — paBHOGeapeH-
Hblit. Orciona AB = BC = CD.
CiepmoBaTtesbHO, hapajiejgorpamMm BCDF — powmo0,

sgauyut, CD = BF u LCDF = /FBC. Yrasl AFB u FBC
paBHBI Tak kak AC — 6uccexkrpuca LABF. Orcrogna AB =
=AF, AB = CD = BF, 3uauur, TpeyrojbHHK ABF —
paBHocTopoHuit u LFBC = LAFB = 60°. Cuegosa-
TesnbHO, LCDF = /FBC = 60°, orciona £BCD = 120°.

14. Pemnenune. Yepes Touky F nporezieM npsMylo, Ia-
pannensHylo AD. OHa nepecekaet cropory BC B Touke E.
Torpga, no Teopeme Daieca, napaJieabHble npambie AD u
FE, nepecekamoinue cTopoHBl yriia FBC, oTceKaloT Ha
cropoHe BC paBHble oTpe3sku BK u KF. CiegoBaTesbHO,
Touka K aABiseTca cepeXnHO Megnans! BF.

B C
F
B
D
E
A . t C
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15.0rBerT: 60.

Pemenne. Taxk rax oTpesoxk OK sABiseTca IeprieR-
JuUKyJdspoM Kk jguaroHain AC H DIPOXOAHT uUepe3 ee
cepeiuHy, TO TpeyrojibHUK AKC — paBHoGeJpeHHHI,
AK = KC. Torga B npsAAMOYroJbHOM TpeyronbHuxke ABK
runoreny3a AK B ABa pasa 6oablie Katera BK. 3Haumnr,
£ZBAK = 30°, a ZAKB = 60°. Orcroga LAKC = 120°. Ilo

)
A D

CBOMCTBY paBHOGeJpPEHHOTr0 TpeyroJbHMKa oTpe3ok OK sBisgercs 6ucceKTpHcoil B Tpe-
yroabHuke AKC, sHaunt LOKC = 60°, a <BCA = 30°. Takum o6pasom LACD = 60°. '

BapuaHT 2

Yactb 1

1.0tBeT: 2.

Pemenne. 1o ycnopmuio cTopoHsl AB n CD BBIIYKJIOTO
yeThIpexyroasHuka ABCD napajulelbHBI, 3HAYUT, YIVIBI
OAB u OCD paBHB! Kak HaKpecT Jiekalllie IPH Hapas-
JeabHbIX NpaMbIx AB u CD u cekymeit AC, a yrasl BOA n
DOC paBHEI Kak BepTUKaidbHEBle, OA = OC, cieloBaTeJILHO,
TpeyroiibHUKN AOB 1 COD paBHH IO CTOpOHe M NpH-
JexamyM K He#l yriaam. 3Haunt, AB = CD, ciuepo-

A D

BaTeJbHO, II0 IPH3HAKY HapajjejlorpaMMa deThlpeXyrojabHUK ABCD — napaJiejiorpaMM.
Ilo cBoiicTBY cTOpOH HapaJjiiesorpamMma ctopoEsl AD u BC napanienorpamMa ABCD paBHHI,

AD = BC = 7 cm.

2.0rBeT: 2.

Pemenne. ITo cBoiicTBY yIJIOB HapaJljeJiorpaMMa YIjhl
ABC un ADC napannenorpamma ABCD pasHui. Ilo ycaosuio
auarosajs BD napamienorpamma ABCD penut Tymol
yron ABC nomonam. ¥Yraei BCD u DBA paBHLE Kak
HaKpecCT Jexkall{ye IpH NapajjeJbHBX OpaMex ABu CD n
cexyiueii BD. 3nauut, TpeyroabEuKk ABD — paBHoO-
6eapennniii u AB = BC. CieoBaTeabHO, DapajejiorpaMM
ABCD — powm6.

3.0TReT: 112,

Pemenue. Ilo ycaosuio ZCAD = 20°. ¥Yroa BCA o6pa-
ayeT ¢ yrioM CAD napy BHYTPEeHHHX HaKpecT JIeXKAIINX
yrioB npy opsmeix AD u BC u cexyuieit AC, 3Ha4HuT, B Tpe-
yroasuuke ACD: LACD = ZBCD — ZBCA = 110° - 20° =
= 90°. Takum oGpasoM, B TpeyrojbHuKe ACD: LZACD =
=90°, ZCAD = 20°, torga ZLADC = 70°, ciegoBaTeJbHO,

TpeyroJbHNK ACD — NpAMOYTOJbHBIA U Pa3HOCTOPOHHHMIA.

4.0T1BeT: 3.

Pemtenune. o ycuopuio uerwlpexyroiasank ABCD —
KBajparT, sHauur, AB || CD. ITo ycaosuio Touku N u M —
cepenuHbul cTopoH AB u CD, torga AN = CM. 3Bauur,
B yeThIpexyrojbuuke ANCM cropoust AN u CM paBHH
® napaanenbHel, ClefoBaTelbHO, YeThIPEXYTOJbHHK
ANCM — napannenorpamm. VI3 onipejiesieHus mapaJijeso-
rpaMma ciyenyert, uro npsimeie NC u AM napaJijieJbHE.

B
Cc
D
B C
A D
B C
N M
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5.0rBerT: 2.

Pemrenne. Ilo ycaoBuio Touka M siBiseTcss cepelMHOMH
cropoHsl BC, 3paunT, mo teopeme Paseca Touka L ABIA-
eTcsl cepeVHON cTOpOoHbI AB. AHAJOMMYHO JOKAa3biBAETCs,
yto Touka N — cepexuHa cropoubl CD. CiefgoBaTelbHO,
BepIIUHEl YeThlpexyroibHuka KLMN aBisioTcss cepean-
HaMu cTopoH Tpanenuu ABCD. CTOpOHH UeTHIPpEXYToJb-
HUKa KLMN sBIAIOTCS CPeJHHMH JIMHUSAMH TPEyrolb-
HUKOB, OCHOBAaHMA KOTODbIX — JWaroHaJi TpalelHH.

CreaoBarenbHo, y ueThipexyronbauka KLMN croporsl MN n KL nmapannenbHbI, TaK KaK OHH
1 o
napaJjiiejbHBI quarosaan BD u paBHEI 3 BD no TteopeMe o cpefHeil JMHEAU TPeyroJbHUKa. 3HA-

yuT, 4YeThblpexyrolbHUk KLMN — napajnenorpamm. Taxk kak Tpamermus ABCD — pasHo-
6eppeHHas, To ee guaroHanau AC u BD pasHbI. 3HauNT, cropoHbl LM u MN nmapajuieiorpaMMa
KLMN raxxe paBubl. CieoBaTesbHO, DapaiienorpaMm KLMN sBasierca poMGoM.

Yactb 2

6.0rBerT: 25.

Pemrenne. Ilo cBoiicTBY cTOpoH mapaJjiejorpaMma
AB = CD n BC = AD. Ilepumerp napaiuienorpamma ABCD
paBer 32 cm, orcioga BC + CD = 16 cm. Ilepumetrp Tpey-
ronbEuka ABD paBer BC + CD + BD = 16 + 9 = 25 (cM).

7.0 TBerT: 34.

Pemenne. Ilo ycaoBuw uyernipexyroasEuk CDFG —
[IpAMOYToJbHUK, 3HaunT DF | CG, Torga mo Teopeme dae-
ca, Tak Kak Touka F — cepeauHa runorernyssl AB, To Tou-
ka D — cepeauna xatera BC. Ilo onpegesennio cpefHei
JIMHUY TPEeyTroJbHUKA oTpe30oK DF — cpelHAA JUHUA Tpe-
yronbHuKa ABC. AHaJIorHUHO AOKasbiBaeTcdA, uro FG —
TaKKe cpeJHAS JUHUA TpeyroabHuUKa ABC. Cnegosa-

TeabHO, DF = %AC u FG = %BC. ITeppmerp npsmo-

yroapanka CDFG paseH DF + FG + CG + CD = %AC +

+ %BC+ %AC+ éBC=AC+BC= 10 + 24 = 34 (cm).

8.0TBerT: 90.

Pemenne. Tak xak ocHOBamus BC u AD Tpamenuu
ABCD mnapaJiiesbHbi, TO II0 CBOMCTBY OJHOCTOPOHHHX YTI-
JIOB IPHU NapajiiiefdbHbIX NpaMuIX BC u AD u cexkyieit DC:
£ZBCD + ZADC = 180°. Tak xak orpeskn CM u DN —
6uccekTpucs! yriaos BCD u CDA, 1o B TpeyroasEnKke CQD
ZQCD + LADQ = 90°. Takum ob6pasoM, IO TeopeMe O
cyMMe YIJIOB TpeyroibHuKa LCQD = 90°,

C
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9.0rBerT: 2,5.

Pemernne. ITo ycaoBuio LADB = 75°, sgaunr, LADC =
=150°, mo cBoiicTBy nmaroHajeil pomba: fuaroHajb pomba
ABNseTcsT OUcceKTpHcor ero yrioB. Orciona LBAD = 30°.
B tpeyroasanke ABF orpesox BF BbicoTa, 3HAYHT, Tpe-
yroabHUK ABF — npsamoyroabHuit m £BAD = 30°, cnego-
BaTeJbHO, NO CBOMCTBY IIPAMOYTOJLHOTO TPEYTOJLHHKA,

OXUH yroJ kKoroporo paseHd 30°, BF = éAB = 2,5 (cm).

10.OTBerT: 8.

Pemenne. Ilo Teopeme Pajneca, ecau mnapajeJbHbLIE
opaMele AB, CD n GF, nepecekaiomue IpsAMble ¢ ¥ N,
OTCeKaloT Ha npsamoii n orpesakun BD u DF taxkme, uto BD B
IBa pasa 6oasme DF (DF = 5 ¢m; BD = 10 cM), To Ha npsamMoit
a oHH oTcekaloT oTpe3ku AC m CG TakHe, uto AC B IBa pasa
6oapme CG. CnenoBarennHo, AC = 2CG = 8 (cm).

11.0TrBeT: 44.

Pemenue. Ilo yciaoBmio amarosans BD BaBoe Goabime
cropoHsl AB, sraunt, BO = AB, T. e. Tpeyroiabanxk BOA —
paBHOGEXDeHHHIA W IO CBOMCTBY YIJIOB paBHOGeIpPEHHOTO
TpeyrojbEuKa LBOA = £ZBAO, orcioga, LBOA — ocTpHIi U
paBen 180° — 112° = 68°. Ilo ycaoBuio yroa CDA paBern 72°,
cJlIef0BaTeJbHO, IO CBOMCTBY YIJI0B, HpHJIEKAIIUX K OXHOMK
CTOpOHe IapajuienorpamMma, ~BAD = 180° — 72° = 112°,
ZBAD = #BAO + LCAD, orciona ~<CAD = /BAD — ZBAO =
=112° —68° = 44°.

12.0TBerT: 3.

Pemenme. Tak xax DF — oOnccekTpuca LCDA, To
Z/CDF = £ADF u ZADF = /CFD xak HakpecT JiexKammne Ipu
mapauleNbHBEIX OpaAMBIX AD m BC m cexyme#t DF, cie-
zoBateabHo, LCDF = LCFD u tpeyronsauxk CFD — paBHO-
6egpernnIii. Orciona CF = CD = 5 (cM), a orpe3ok EC paBeH
2 (cM). AHaJIOTHYHO JOKa3bIBaeTCHd, YTO TpeyrodbHuK ABE —
paBHOGeapeHHbIH, 3RaYUT, AB = BE = 5 (cMm), a oTpesok BF
paBeH 2 (cM).

Tak kak, 0 ycaoBuio Touk’ F n E genar cropory BC mHa
Tpn orpeska: BF, FE u EC to BC = = BF + FE + FC, orcioga
FE=BC-BF—-EC=T7—2— 2=3(cm).

: Yactb 3
13.0TrBerT: 6.

Pemenne. Tpanenua ABCD — papHoGeapeHHAas, IO yé-
JoBuio cropoREl AB n CD pasHH. Tak xkax orpesox BF —
6uccexkTpuca Tynoro yrjia ABC nepneHAUKYJAsSpHA AHAro-

Haan AC, To TpeyroabEUK ABC — paBHOGeapeuHEbIit. OTcIona
AB=BC=CD.

”
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CrnenoBatesbHO, napasiaenorpamm BCDF — pom6, smauut, CD = BF u LCDF = ZFBC.
Yrasl AFB u FBC paBHBI KaK HaKpecT Jeskallde IOPH HapajjeJbHBIX ONpaAMbIX AD u BC u
cekymeii BF. Orciona AB = AF, AB = CD = BF, 3HauuT, TpeyrojbHuKk ABF — paBHOCTOPOHHMIA
u AD = 2BC. CaenosarenbHo, Pypcp=AB + BC + CD + AD = 3BC + 2BC = 6BC = 30 cm, BC =

=6 cM.

14. Pemenue. Yepes Touky F npoBeieM OpAMYI0, OapajjieJbHYIO B
AD. Ona mnepecekaer cropoHy BC B touxke E. Torma mo Teopeme D
dajieca, ecian NapajielbHble npsamble AD u FE, mepecekalomniye
cTopontb! yria ACB, orceKkalor Ha ctopoHe AC paBHBIe oTpe3Kn AF u
FC, 1o Ha cropoHe CB oHH oTcekaloT paBHhle oTpesku CE u ED.
AnanornuHo ni4 yria FBC, tak xax BK = KF, to BD = DE. F

3uaunut, CE = ED = DE. Taxum obpasom, BD = %BC.

15.0TtBeT: 12,

Pemenue. Tak xak orpesoxk OK siBiseTcA NepHeHAUKYJIAPOM K K
muarodanu AC ¥ IOPOXOIUT Uepe3 ee cepeJHHY, TO TPeYroJbHHUK By
AKC — paBHOGexpeHHEINE M oTpe3ok OK sABiIsAeTcaA GHCCEKTPHUCOH
yraa AKC. Tak xax B OpsMOYToJbHOM TpeyroabHnke OKC yron 5)
KCO pasen 30°, To ZOKC = 60°, a ZAKC = 120°. CirenoBaTejbHO,

ZAKB = 60°, kak cmexuuIil ¢ yriaomM AKC. 3Hauur, B npsmo- A D
yroarHOM TpeyroabHNKe ABK yron BAK pasern 30°, a rumoreHysa
AK B nBa pasa Oonbme xateTa BK 1o cBOHMCTBY IpPSMOYToJIBHOTO
TPeyroJbHHUKA, OANH yT'oJ KoToporo paseH 30°. 3maunt, AK = KC =
2BK, T.e. BC= BK + KC = 3BK = 18 (cm), orcroga KC = 12 (cm).

TECT 2

BapuaHt 1
YacTtb 1
1.0TBerT: 4.

Penreane. B paBHOcTOpoHHeM TpeyroapHuke ABC mnposeaem B
BoicoTy AD. Ilo cBoiicTBY paBHOGEIPEHHOIO, TPeyroJbHHKa ero
BBICOTa ABJIAETCA MeAnaHOW TpeyroabHuka ABC. CiemoBaTeibHO,
TpeyronbHUK ABD — npsiMoyroibHEI, B KoTopoM AB = 8 cM u

AD = %AC = 4 cm. TTo Teopeme Iudaropa BD? = AB% — AD?, BD = c

= JAB2— AD? = /48 = 4./3 (cm).

2.0rBeT: 2.

Pemenne. B Tpeyronvanke AOB AB = 5 ¢cM mo ycJoBHIO, a
AO =4 cmu OB = 3 ¢cM 1I0 cBOMCTBY AMaroHaJjieil napaJjjejjorpaMma.

Us coorHomenus cropor AB? = AO? + OB? cnemyer, uTo Tpe- V
yroabHUK AOB — nOpsiMOyroJbHBIA. 3HAYHT, AUATOHAJH Iapaj- ) (
nenorpamma ABCD nepneHOUKYJIAPHBI, CjleJOBaTeJbHO, IapaJe- A A
adorpaMm ABCD — pom6. D
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3.0rBerT: 2.

Peurenune. IIposenem B Tpamenun ABCD Bwicory BF. Beicora B C
BF pasHa CD xak paccTosTHHe MeXAY Iapa/UIeJIbHBIMM Ips-
MeIMH. AF = AD — BC = 17 — 9 = 8 (cm). Ilo ycaosuio BF = CD =
=15 cm. Tak xak AABF — OpAMOYTroJbHBIA, TO IO TeopeMe

ITudaropa AB = JBF2+ AF2 = /152 + 82 = 17 (cm).

4.0rBerT: 3.

Pemienue. B paBHOGegpeHHOM TpeyronbEnke ABC cTOpoHE! B
AB n BC pasabl. Ilo ycnoBuio mepumerp paseH 24 cM, a ofHa
cTOpoHa paBHa 6 cM, 3HAYHUT, CyMMa JBYX JPYTHX CTOPOH paBHa
18 cMm. PaccMoTrpuM aBa cayuad.

1. IlpeanonosxnM, aTo 6GoKOBas cropoHa AB pasHa 6 ¢M, Torga
AB + BC = 12 cM m cropoHa AC paBHa 12 cMm. A, 3HaYuT, CyMMa .
JBYX CTOPOH paBHa TpeTbeil. IIpumiy B mpoTUBOpeuHe ¢ Teope- A c
MO 0 HepaBeHCTBe TPeyTroJIbHUKA.

2. Ilpepmosiosknm, uro cropoHa AC paBHa 6 cM, Torga AB + BC = 18 ¢M, To ectb AB = BC =
=9 cM. B aToM ciyuae BLINOJIHAETCA HepaBeHCTBO TPEeyTroJbHMKa. 3HAYUT, 60KOBasi CTOPOHA
paBHOGeAPEHHOr0 TPeyroJbHUKa paBHa 9 cM. :

5.0rBerT: 1.

Pemenne. BHemmEnit 1 BEYTpeHHUH YIJIBI IPHM OLHOM BepINuHe ABJIAIOTCA CMEXXHBIMM yrJa-
MM U IO TeopeMe O CMeXXHBIX yIVIaX TpeyroJabHUKa B cyMMe paBHE 180°. Ilo ycioBuio 3agaun
BHEIDHWH 1 BHYTPeHHUH YIibl Ipu BepmuHe C paBHLEI. 3HAUYUT, BHYTPEHHUH yroJ IpH BepIInHe
C tpeyroabHuka paBed 90°. CienoBaTeJnLHO, JaHHBIH TPEYTroOJbHHUK — NOpAMoyrojabHbIi. Ilo
CBOICTBY HepNeHANKYJIAPa U HAKJIOHHON, IPOBeIeHHLIX N3 OJHONA TOUKH, HAIPHMED, N3 BepIIn-
Hb A k npamoit BC, HakjoHHas AB Gosbme nepneHanKyaspa AC. CiefoBaTeslbHO, B IPSIMO-
yroJsHOM TpeyroiabEnke ABC Hambonsiiel cTopoHO! ABISeTCS runorenysa AB.

Yactb 2

6.0TBerT: 48.

Pemenne. [InaroHanu pomb6a NnepneHAUKYASPHBI U TOYKOH mepe- , C
ceyeHHUd JeadATcd IIOmojiaM, [I03TOMYy TpeyroadbHHK BOC — mpsmMmo-
yTOJIbHBIMA, B KoTOpoM KateT BO = 7 cmM, runorenysa BC = 25 cm. Ilo
reopeme IIudaropa BC? = OC? + BO?, otciona OC% = BC? - BO? =
=252 - 72; OC = 24 cM, 3nauur, AC = 48 cmM.

7. OrBeT: 12,5.

Pewrenne. IlpoBenem B npsimoyronsHuxke ABCD puaromanu AC u
BD, koropble nepecekaiorca B Touke O. ITo cBoiicTBY AnaroHaJei
npamoyroabanka AC u BD paBHBI U TOYKOH IepecedeHUs AeaATCA
nomonaM, T. €. OA = OC = OB = OD. Takum oGpasoM, Touku A, B, C Al C
u D, Tak Kak HaXOJSTCS HAa PaBHBIX PacCTOSHUAX oT Touku O mo /
YCJIOBHIO, TO OKPYKHOCTh OIMCaHa OKOJIO IPSAMOYroJbHHKA. SHAUHUT, D
rouka O — IeHTP OKPYkHOCTH, a Anarosanu AC u BD ogHoBpeMeHHO
ABJIAIOTCA AMAaMeTPaMIM OIMCAHHOM OKPY»kHOCTH. OTciofa, B IPSMOYroJbHOM TPEYroJbHUKE

ABD cropora BD — TuIOTeHysa, 0aTOMy 1o TeopeMe Iluparopa: BD? = AD? + AB? = 7% +

+ 242 = 252, BD = 25 cm. CienoBaTensHo, OB = 12,5 cM.
5-3364u

\®
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8.0TrBeT: 15.

Pemenne. PaccMorpum TtpeyroabHuk OAO;, B KOTOPOM
cropora OA = 9 cMm, AO; = 7 cMm. VI3 HepaBeHCTBA TPeyroJib-
HHUKAa cJefyeT, YTO cyMMa AJHUH cTopoH OA + AO; =9 + T =
=16 (cM) momkHa GBITH 60JbIIe AJMUHE cTOpoHH OO0, . 3HauwuT,
HanGoJblnas AJMHa cTopoHbl OO IpH YCIOBHUH, UTO OHA BhIpa-
sKaeTcs LeJIbIM YHUCJIOM, paBHa 15 cM.

9.0rBerT: 1,5.

Pemenne. I3 BepmuEn D npoBeieM HepHEeBAHKYJISP K
npamoit AF. Ilo ompezmeneHmio paccrogBusi orpe3ok DK
ABJISETCS PACCTOSIHHEM oT BepmuHLI D fo npamMoit AF. Tak kak

ABCD — xBaapar, To AD = AB = J3 . o ycaosuo LFAD =

= 60°, caezoBarteabno, DK = AD - sin60° = fé . ? =1,5.

10.0rBerT: 17,

Pemenne. Yepes Touky O; HpoBOAMM NpAMYI0, Hapaj-

JejbHYI0 Ipsmoii AB. Orpesok AO nepneEAUKYJIApPeH OPpAMO
AB (paguyc, OpoBelleHHBIY B TOYKY KacaHNs), 3HAYUT, OTPE30K
AO nepueHAVKYJISApeH U NPSAMOM, HapaJljleJbHOM npaMoil AB,
TOUKY HX INepecedyeHHs: o6ospaumm C. K npsamoyroiasHOMY
TpeyroasHEUKY OCO; npuMeHHM TeopeMmy [Iudaropa. I'mmore-

Hy3a — MCKoMoe paccrosgHue OO;, oguH KaTeT paBeH 15 cM,
BTOpOM KaTeT paBeH PasHOCTH PafHyCOB OKpYsKHOCTel 12 — 4 =

= 8 (cm). Otciona 00, = 152 + 82 = 17 (cm).

11.0TtBeT: 1.

Pemenue. sin45° - tg60° — cos45° - cos30° = g . Jé - £2 .

12.0rBerT: @

Pemenne. B paBHoGenpeHHOM TpeyroabEuke ABC Me-

AuaHa BD saBiseTcs ero BHICOTOH, 3HAYHUT, OTpe3ok BD —
BBICOTA U TPeyrojbHUK ABD — mpAMOYroJbHBIA, ¥ KOTOPOro

AB =a, AD= 521-. ITo teopeme ITndaropa BD? = AB% — AD? =

=a% - (g) 2 = %az, BD = @a. CnepoBaTenbHo, BD : AB

AN
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Yacth 3

13. Pemenue. Tpeyroapauku ABD u BDC npsaMoyrojbHbIe,
TaK Kak oTpe3oK BD — BeicoTa TpeyroabHuka AB. ITo ycaosuio,
B 3THX TpeyroabEukax LCBD > ZABD, 3HAYUT, B CHJIY T€OPEMbI
0 CyMMe YIVIOB TpeyroiabHuka £BAD > ~BCD. B TpeyroinHuke
IpoTHB OoJibINero yrja JeXUT OGoJbnlias CTOPOHA, IS Tpe-
yroanauka ABC #<BAD > #BCD, sraunr, CB > AB.

14.0TtBeT: 31 10.

Pemierne. O6Go3sHAYUM paguyCc OKPYKHOCTH C ILEHTPOM B
Touke A GYKBOil y, a pafuyc OKPY>KHOCTH C IIeHTPOM B Touke B
6yxBoif x. Ilo yc/IOBHIO OKPY>XKHOCTH IIOIAPHO KAacalOTCS BHeI-
HUM 06pasoM M HX LeHTpHl ABJIAIOTCS BePIINHAMHU IPSIMOYIOJIb-
Horo TpeyroabHuka ABC, 3sHauur, runorerysa AB =y + x = 13,
kaTeT AC = y + 2 u karer BC = x + 2. Ilo Teopeme IIngdaropa
AB?=AC? + BC 2.

W+2)2+(x+22=13% 42+ x2+4(y + x) + 8 = 169.
IoacrasuMm y + x = 138, u momyuum y? + x2 + 4 - 13 + 8 = 169,
y2 +x%= 109; BosBegeM B kBagpaTr y + x = 13: y2 +x2 4+ 2yx =
=169, moacrasuM cymMmy kBaapaToB 109 + 2yx = 169. Iloay-
YWIN CHCTEMY:

Z:=x3_0;10’ oTciofa oTBeT 3 1 10.

15.0TtBerT: 3.

Pemenne. [IpoBepuM, Kakue TPOMKH umces, BhIpaXkalolye AJUHLI OTPE3KOB, 3 KOTOPhIX
HY>KHO COCTABHUTb TPEYTroOJbHUKH, YAOBJETBOPSIOT HEPABEHCTBY TPEeYTOJbHHUKA.

n 6 n
j
5 )
B)
5 6 5 6
6
i ]
4 n 2 n 4 2
a) 0) r)

PaccMoTpuM Bce BO3MOXKHBIE cJIydyal, KOrga HanGosbleil CTOPOHOM SBJIseTCA CTOPOHA JJIH-

Hoi 6.

1.6,5u4; 6 <5+ 4, 3HaUNT, TAaKOH TPeyroJbLHUK cyIlecTByeT. s pucyHka a) BUAHO, YTO

H3 oTpe3KoB 6, 5 1 4 MOKHO HOCTPOUTDL TPEeyroJbHHUK.

2.6,5mn12;6 <5+ 2, 3HaUNT, TaKkoll TpeyroJbHUK cymecTByeT. s pucyHka 6) BUJHO, YTO

U3 0Tpe3KoB 6, 5 1 2 MOXKHO IIOCTPOUTH TPEYroJbHHUK.

3.6,511; 6 =5+ 1, 3HaUUT, TaKoil TpeyroJbHUK He cyllecTByeT. 3 pucyHKa B) BUJHO,
4TO B 3TOM cjiy4yae OTpe3KH AJIKHON 5 1 1 B cyMMe paBHEI OTpe3Ky AJUHOM 6.
4.6,4n 2; 6 =4 + 2, 3HaYUT, TAaKOI TPeYroJIbHUK He cyilecTByer. 3 pucyHka r) BUAHO,
YTO B 3TOM CJydae OTPEe3KH JJIMHOHN 4 11 2 B cyMMe paBHLI OTPE3KY AJINHOU 6.

5'.
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n 6 n 6

) ' e)

5.6,4ul;6 >4+ 1, sHayuT, TaKko# TpeyroJbrbHHUK He cylnecTByeT. /I3 pucynka a) BUIHO,
YTO B 3TOM CJy4ae OTPE3KH JJIHHOM 4 U 1 B cyMMe MeHbIIe OTpe3Ka JJIUHOM 6.

6.6,2u11; 6> 2+ 1, 3sHauuT, Takoi TpeyroJbHHUK He cymecTByeT. M3 pucyHka e) BUAHO,
4YTO B 9TOM cJIy4yae OTpe3KH AJUHOM 2 1 1 B cyMMe MeHbIIle OTpe3Ka JJVHOMH 6.

PaccMoTpuM Tellepb BCe BO3MOJKHbBIE CIyYan, Koraa HanboJbieil CTOpOHOH ABJISETCS CTOpO-
Ha JJINHEOH 5.

n : 5
|
1" 4
3)
5
n " n
I 2 I 1
5 H)
4
4
2 n zt ] I
2 1
*) \ K)

7.5,4u 2; 5 <4 + 2, 35aynT, TaKoif TPeyroJbHHUK cyImecTByeT. VI3 pHCYHKa k) BUAHO, UTO
13 OTPe3KOB 5, 4 M 2 MOKHO IIOCTPOUTH TPEYroJbHHK.

8.5,4u1; 5=4+ 1, 3Ha4uuT, TAaKOH TPeyroJLHAK He cymecTByeT. /I3 pucyHKa 3) Bnp;no,
YTO B 3TOM cJy4Yae OTPe3KH JJIMHOHK 4 1 1 B cyMMe paBHEI OTPe3KY JJIKHOH 5.

9.5,2u11; 5> 2+ 1, sHaunT, Takol TPeyroJbHHUK He CyIecTByeT. 13 pucyHKa ¥) BUAHO,
4TO B 3TOM cJiy4yae OTPe3KH JJIHHOM 2 1 1 B cyMMe MeHbIIIe OTpe3Ka NJIHHOMI 5.

PaccMoTpHM Bce BO3MOIKHEIE CIy4yal, Korjga HanGoJbIneil CTOpOHOI ABJIAETCA CTOPOHA AJIN-
HoMH 4.

10. 4,2u1; 4 =3 + 1, 3HaYUT, TaKOil TpeyroJbHHUK He cymecTByeT. 3 pucyHKa K) BUAHO,
YTO B 3TOM cJlIyyae OTPe3KH AJINHON 2 1 1 B cyMMe MeHbIIle OTpe3Ka AJHHOM 4.

Taxkum oO6pasoM, MOJYUYUIH, UTO U3 OTPE3KOB ANMHOM 1, 2, 4, 5 © 6 MOXXHO COCTaBUTEL TPH
TpeyroJbHHKa, CTOPOHLI KOTOPLIX PaBHLI: 6, 5 1 4; 6, 5u 2; 6,4 u 2.

BapuaHr 2
Yactb 1
1.0rBerT: 4.
Pemresre. B npamoyronbHOM paBHOGeApeHHOM TpeyrojbHNKe ABC C

(£C — npamoii) nposegem BricoTy CD. Ilo cBoiicTBY paBHOGEpeHHOTO

TPeyroJLHUKA €ero BbICOTa SBJAsSETCS OGHCCEKTDPHCOH TpeyroJabHHKA

ABC. CnenoBareisHo, TpeyroabHUK ACD — NpAMOYroibHBIM, B KOTO-

pom LCAD = 45° u LACD = 45°, AC = 8 (cM). 3HaunT, TpeyrolbEuk A B
ACD — npsaMOyroJbHBIE M paBHoOeapeHHBIH, Torxa BD = AD. Ilo D

TeopeMe [Indaropa AC® =2BD?, BD = /;—igz = /32 = 4./2 (cm).
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2.0rBerT: 1.

Pemenue. ITo ycaosuio B Tpeyronbauxe ABC AB = 7 cM, BC = 24 cM u AC = 25 cm. U3

cooTHOmeRNA cropoH ACZ = AB? + B(C? cllefiyeT, 4To TpeyroadbHHK ABC — OpsiMOYroJbHBIA,
npryeM cropoHa AC — rumoterysa. 3HauuT, LABC — mpsAMoii, cjef0oBaTeJbHO, NapaIeNo-
rpaMMm ABCD — npAMOYroJibHHK.

3.0TrBeT: 2.

Pemerne. IIpoBegem B Tpamenmu sricoTnl BF u CE. IIpamo- B C
yrojbHble TpeyronbHUKU ABF u DCE paBHH 10 r'HnoTeRyse AB =
=CD (rpanenussi ABCD — paBHOGOkasi) u karery BF = CE
(BeicoThl B Tpamenuu). CiaegoBarensno, AF = DE. Orcioga AF =

= ‘il-)—;—BC = 8 cM. Ilo ycnoBuio BF = 15 cMm. Tak kak AABF — A~ g E D

IpPSAMOYTOJbHKIA, TO 10 Teopeme IIndaropa AB = JBF2+ AF2 =

= /152+ 82 =17 (cm).

4.0TBeT: 4.

Pemenune. IIpoBeeM B OKPYKHOCTH C HeHTPOM B Touke O
xopay AB n pagmyckl OA u OB, 3HayuT, TpeyroibHUK AOB —
paBHOOeapeHHBIH. PaccMoTpuM ABa ciydasi.

1. Ilpegmosoxkum, uTro Xxopaa AB paBHa 12 cM, Toraa pagmyc
OA paseH 6 cM, 3HaUNT, CyMMa IByX paBHHX cTopoH OA u OB Tpe-
yroapeuka AOB paBHa TpeTheil cropoHe AB. IIpnmau B mpoTHBoO- A B
pedHe c TeopeMoil 0 HepaBeHCTBe TPeyTroJbHUKA.

2. IlpeanonoxumM, utro xopia AB paBHa 6 cM, Torpma paguyc OA
paBeE 12 cM, 3HAYHT, CyMMa JABYX paBHBIX cTopoH OA m OB
TpeyroiabEnKa AOB 6oabme TpeThei cropoasl AB. B aToM cayuae
BBINOJIHSIETCS HEepPaBeHCTBO TPeyroJbEMKA. 3HAYHT, PajUyc OK-
pPy’kHOCTH paBeH 12 cM.

5.0rBerT: 3.

Pemenue. IIo TeopeMe o cymMMe YIJIOB TpeyroJbHAKA ZA + #B + ZC = 180°. Ilo ycioBuIo
LA+ £B = £C, 3aauyur, 2.C = 180°, 2C = 90°. CremoBpaTeabHO, TpeyrolsHuKk ABC — npsmo-
yroabEBIA. I1lo CBOMCTBY NepOeHAUKYJIApa U HAKJOHHOM, MpoBefleEHBIX M3 OLHOI TOYKHM, Ha-
IpuMep, N3 BepnInHLI A k npamMoit BC, HakiaoHHas AB Goabme nepneraukyasapa AC. Ciaexona-

TeJIbHO, B NIPAMOYTOJbLHOM TpeyroibHHUKe ABC HaubGoJsboiell cTOPOHOI ABJsieTcs T'MIOTEHY3a
AB. :

Yactb 2
6.0rBeT: 15.
Pemenune. Ilo cBoiicTBy yrioB mapajiejiorpaMMa, OpHJexa- B C
XX K OAHOI CTOpPOHe, TaK Kak < BAD = 120°, ro LADC = 60°. Ilo
ycaosuio LCAD = 30°. TakuM obpaszom B TpeyroiabHNKe ACD
cymmMma yriaoB ADC u CAD pasHa 90°, cienoBatenbHo, LACD = 90° A D

¥ TpeyroasERK ACD — mnpsimoyronbHRI. Ilo Teopeme IImdaropa
AD? = AC? + CD?, orciopa AC? = AD? — CD? = 172 - 82; AC =
=15 cm.
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7.0rBeT: 32.

Pemenne. Coequuaum touku O u C, Tak Kak Touka C — ToUYKa
KacaHusa OpAMOM n U OKpPY)KHocTH, To npamasa OC mepueHAUKY-
JApHA OpAMOIl n #, cJeloBaTelbHO, IepleHANMKYyJIspHa AB mo-
CKOJBKY Xopha AB u npaMas n napasieibHbl. OG03HAYNM TOUKY
nepeceuennsa npsimoil OC u xopiawl AB 6ykBoit D. Ilo cBoiicTBy
nepleHIUKYJAApa, poBeJeHHOro K xopie, AD = DB. CoeguHuM
Touki O ¥ B 11 pacCMOTPHUM NIPSAMOYIoJbHBIN Tpeyroasauk ODB, B
KoTopoM kaTeT DB = 24 cM, a runorernysa OB = 25 cM. Ilo Teopeme

A,

C

IIucparopa: OB% = OD? + DB2, OD? = OB% — DB? = 252 - 242 = 72, OD = 7 cM. Paccrosiuue
MeKAy xophoit AB u napajienbHEON eff KacaTeJbHOU 7 10 CBOMCTBY U3MepEeHUHA OTPe3KOB PaBHO

DC =0D +OC =T + 25 = 32 (cm).

8.OTRBerT: 3.

Pemenne. B Tpeyroabauke ABC cropoarsl BC = 10 cm n AC =
= 12 cm. I3 HepaBeHCTBa TPeyroJbHUKA CIeLyeT, UTO CyMMa JJIHH
cropoH BC + AB = 10 + x joxskHa ObITb GOJbIe JIMHBLI CTOPOHBI
AC. 3HayuT, HauMeHbUIas AJIUHA CTOPOHBI AC OpH YCIOBHH, YTO
OHa BhIpasKaeTcs LeJBIM YHMCJIOM, paBHa 3 CM.

9.0rBerT: 1.

Pemenne. M3 BepmuHbl D nDpoBeaeM IEpHeHAUKYJIAP K
npsamoii AF. Ilo onpepesienuo paccTosHHA oTpe3ok DK sABisercs
paccTosEKeM oT BepmuHLL D o npsiMoit AF. Tak Kak TpeyroJbHHK
ABF — npsamoyroabHuil (ABCD — npaMoyrojbHHK) 1 paBHOGeS-
PeHHBEI1 (IO YCJIOBUIO), To LBAF = 45°, cleloBaTeJlbHO, U
Z/KAD = 45°.

3HAYUT, B IPAMOYroJbHOM TpeyroibHuke AKD karer DK =
=AD - sin45°. Ilo ycinoBuio ABCD — npsiMOYToJbHUK, 3HA4uT,

AD = BC. Takum o6pazom, DK = Jﬁ . % = 1.

10.0TrBeT: 17.

Pemenne. Coegnanm Touky O ¢ toukamu M u K u paccMoTpum
TpeyroabEUK OKM. Orpesok OK nepuneHAukyasped npamoit KM
KakK paguyc, IpoBelJeHHbIII B TOUKY KacaHHUA. 3HAUUT, TPEYroJb-
HiK OKM — npsiMoyroJbHbIi 1 ero KateTsl paBHE OK = 10 cm n

KM = 21 cm. Ilo Teopeme ITudaropa OM? = OK? + KM? = 20% +
+21%, OM = 29 cm.

11.0TrBerT: 1.

Pemenue. sin60° - cos30° — cos60° - tg45° = @ . @ —-=-1

12.0TBeT: g

B
A C
B Fo C
A D
K
M
~8_1_1
4 2 4

Pentenne. ITo ycaosuio Tpeyrosisank ABD — npsaMoOyroJibHbIA paBHOOeIPEeHHBIN, 3HAUMT,
ZBAD = #BDA = 45°. Tax kak CD LAD u ZBDA = 45°, to £«BDC = 45°. CnezoBaTtesbHO,
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TpeyroibHNK BCD — npaMoyroJibHBIH paBHOOGeApEeHHEIN, B C
spauur, BC= CD = a. [JInaro"danr BD saBisercs
FUIOTeHY30H IpPAMOYT'OJILHOTO TpeyrojibHuka ABD u mo

Teopeme ITudaropa BD? = BC? + CD? = 2a2.

BD = a./2. Tak kax TpeyroibHUK ABD — mnpsmMo-
yroJIbEBII, paBHOGeApeHHEIH, To AB = BD u AD? = AB? +
+ BD? = 4a2, AD = 2a. CaenosaTennro, BD : AD = a./2 :

.9 — 42
:2a = 9

Yactb 3

13. Pemenne. CoeguEuM Touky D ¢ BepmmHOH B. - B
B Ttpeyronbanke ADB orpe3ok DN saABJsileTcs BBICOTOH B
MeAuaHoOi, Tak kak npsamasi DN — cepeINHHLI NepOeHIH-
KyJAp K cTopoHe AB. 3Ha4YHT, O CBOMCTBY YIJIOB PABHO- N
6egpeHHOr0 TpeyronbHuMka <BAD = <ZABD. Jlyu BD A - c
OpOXOANT BHYTpH yria ABC, Tak Kak OH IepeceKaeT D
cropoRy AC TpeyroasEnka ABC, sgaunt, <LABC = ZABD +
+ «ZDBC wuau, B CHJIy paBeHCTBa YIJIOB NpYM OCHOBAHWHM paBHOGEApPEHHOI'O TPEYroJbHUKA,
ZABC = £ZBAD + «ZDBC, cnepoBareasno LABC > ZCAB. B TpeyroibHHKe OPOTHUB GoJbIIero
yIJia JeskuT GoJibIasi CTOpPOHA, AJA TpeyroabHnka ABC LABC > ZCAB, 3sauut AC > CB.

14.0TBerT: 3.

Pemenne. ITo cBolicTBY KacaTeJbHBIX, IPOBeAeHHBIX N3 B
ONHON TOUKH K OKpykHocTH, AK = AL, BL = BM, CM =
=CK, orciona AB = BL + AL = 17 cM, AC = AK + CK =
=5cM, BC = BM + MC = 12 cM. Tak Kak IO YCJIOBHIO
£ZMCK = 90°, L.CMO = ZCKO = 90° mo cBoiicTBy pagny-

COB, IOPOBEJEHHLIX B TOUKY KacaHMS IpAMOHA H OK- L
PY’KHOCTH, 1 npu 3ToM MO = OK, To 4YeThIpeXyroJlbHHUK" o
CMKO — xBagpar. 3gaunt, MO = OK =CM =CK =r.
Orciona B OpAMOYroJHLHOM TpeyroabEuKke ACB: runo- C \ r A
reRy3a AB = 17 cMm, Katetlit AC=5+r, BC =12+ r. Ilo -
Teopeme [Mugaropa AB = AC? + BC 2.

(r+ 52+ (r+122 =175+ 17r— 60 = 05y » = — 17“2289* 240 _ Z 172*-23 s r=3.

15.0rBerT: 4.

Pemenue. IIposepuM, KakKe TPOMKH yuces, BRIpaskalomie AJIWHLI OTPE3KOB, U3 KOTOPBIX
HYKHO COCTABUTDb TPEYTOJLHUKH, YIOBJETBOPAIOT HepaBeHCTBY TPeYTOJbLHHKA.

PaccMoTpuM Bce BOBMOXKHBIE CJIy4aH, KOrja HanGoJbleil CTOPOHOI ABJISeTCA CTOPOHA JJIH-
Hoii 6.

1.6,5u4; 6 <5+ 4, sHaunT, TaKOM TpeyroJbHHUK cylmecTByeT. Y3 picyHKa a) BUAHO, YTO
3 OTPe3KOoB 6, 5 1 4 MO’KHO TOCTPOUTH TPEYTOJBLHUK. .

2.6,5u 3; 6 <5+ 3, 3HaYNT, TAKOH TPeyTroJbLHHUK cymecTByeT. 3 pucyHka 6) BUAHO, UTO
M3 OTpe3KoB 6, 5 1 3 MOKHO HOCTPOUTH TPEYTrOJLHUK.

3.6,4u3; 6=4+ 3, 3HaUUT, TaKOH TPeyroJbHUK cylecTByeT. 3 pUCyHKa B) BUAHQ, UTO
¥3 oTpe3KoB 6, 4 1 3 MOYKHO IOCTPOUTH TPEYroJbHHK.
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n 6 N
| B
5 1
r)
d - I-—a—-f-*G
=
5 6 5 6 n)
4 6
n 6
4 n 3 n 3 n ]q—a—blﬂi—
a) 6) B) e)

4.6,5u 1; 6 =5 + 1, 3gauuT, TaKoil TpeyroJbHUK He cyiiecTByeT. I3 pucyHka I) BUAHO,
4YTO B 3TOM cJydae OTpPe3KH AJUHOH 5 1 1 B cyMMe paBHEI OTpe3Ky IJIHNHOM 6.

5.6,4ul;6>4+ 1, sHauuT, TaKkoH TPEeYroJbLHUK He cymecTByer. I3 prcyHKa &) BUAHO,
YTO B 3TOM cJjlydae OTPe3KH AJuHOM 4 # 1 B cyMMe MeHbIIle OTpe3Ka AJIMHOMH 6.

6.6,3u1; 6 >3+ 1, sHauNnT, TaKOi TPeyroJLHUK He cyImecTByeT. I3 pucyHKa e€) BUAHO,
YTO B 3TOM cJIyuyae OTpe3KM AJuHoH# 3 1 1 B cyMMe MeHBIIIe OTpe3Ka JJIUHOM 6.

PaccMoTpuM Teneph Bce BO3MOJKHBIE CIYYal, Korjga HanGosbIneil CTOPOHOI ABJIsIETCS CTOPO-
Ha AJHUHOH 5.

7.5,4u3;5 <4+ 3, 3HAaYUT, TaKOH TpeyroJbHHUK cymlecTByeT. I3 pucyHKa k) BULHO, UTO
3 OTPEe3KOB 5, 4 1 3 MOXKHO HOCTPOUTH TPEYTOJbHUK.

8.5,4u1;5=4+ 1, sHauNuT, TaKol TPeyroJbLHUK He cymecTByeT. VI3 prcyHKa 3) BUAHO,
YTO B 3TOM cJydae OTpPe3KM AJHHOH 4 M 1 B cyMMe paBHBI OTPE3Ky JJIHHOH 5.

9.5,3u1;5>3+ 1, 3HauuT, TaKol TPeyroJbHUK He cymecTByeT. 3 pucynka u) BugHO,
YTO B 3TOM cJjiyyae OTPe3KH AJUHON 3 1 1 B cyMMe MeHbIIle OTpe3Ka JJIKHOH 5.

PaccMoTpHM Bce BOBMOXKHBIE CJIyUaM, KOoTJa HanboJbIled CTOPOHOM ABJIsIeTCSA CTOPOEa AJH-
Hol 4.

10. 4,3 u1;4 =3+ 1, 3HauuT, Taxoil TpeyroJbHUK He cymecTByeT. M3 pucyHKa K) BULHO,
YTO B 3TOM CJIy4ae OTPe3KH NJINHOM 3 U 1 B cyMMe paBHEI OTPe3KYy AJIHHOM 4.

TaxkumM o6pa3oM, HOJYUNIHN, UYTO U3 OTPE3KOB AJIUHOH 1, 3, 4, 5 1 6 MO>XHO COCTABUTh UEThI-
pe TpeyroJbHUKA, CTOPOHL!I KOTOPHIX paBHE: 6, 51 4;6,513;6,4u3;5,4u3.
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TECT 3
BapuanT 1
Yacts 1
1.0rBeT: 2.
Pemenue. Ha pucyEke — 3TO YeThIpexyroasrHHK 2). Pacemor- B
PHM 5TOT UeTHIPEeXYTOJbHUK M 0003HaumM ero BepmuHbl ABCD. .
Ecan npoBectn auarosasbs AC, To moaydaeMm JABa PaBHBIX Tpey- 4 C

roabEUKa ABC 1 ADC no tpeM ctopoHaMm AB = AD u BC n DC (mo
JaHHBEIM yeprexxa) 1 AC (obmas). 3saunt, LCAB = LCAD, caepo-
BaTeqbHO, AC Onccextpuca LBAD u aBiasieTcsI ero 0CbI0 CHMMeET-
puu, asajdornyHo CA Ouccektpuca LBCD m ABJsieTCS ero OChbIO
CHUMMeTPHH, 3HAYHUT, Auarosanb AC sBIAETCSA OChI0 CHMMETDPHH
yersIpexyroasanka ABCD.

2.0rBerT: 3.

Pemenue. Kagpat ABCD mepexofuT caM B ce6s IIpM OCeBOH CHMMeTPHM OTHOCHTEJILHO
npameix AC n BD, KL u MN.

B. ¢ B c B C
K L
A D A D A D
B M C B c B c
0 0
0
A N D A D A D

IIpm meHTpaNBLHON CHMMETPHH OTHOCHTEJLHO IeHTpa O m npu moBopoTe Ha 90°n, roge n —
ImeJoe YHUCJIO, OTHocHTeabHO IeHTpa O. Ilpm aToM cirefyeT 3aMeTHTh, YTO CHMMeTpHS OTHO-
CHTeJIbHO I[eHTPa KBaJpaTa COBIAJaeT ¢ moBopoTomM Ha 180°.

3.0TBeT: 2.

Pemenne. ITo cBOiCTBY ABH)XKEHNA OTPE30K NEePEXOAUT B OTPE3OK, B
3HAYNT, OJHA BepIIHMHA TPeYroJIbHAKa JOJKHA epeiiTH B APYTryIO ero
BepmuRy. Ho y TpeyroJbrEVMKa TPpH BepIIMHLI, CIeLOBATEIbHO, OJHA
U3 HUX AOJKHa IlepeidiTH caMa B cebs, T. e. JexKaTh HA OCHM CHUMMeET-
puu. PaccMoTpuM cuMMeTpHio TpeyroabHuka ABC OTHOCHTEILHO
npamoit BD, npoxopsaineil uepes BepmuHy B. Tak xak BD — ocsk
CHMMeTpHH TpeyroibHEUKa ABC, To BepmInHA A IIepeXOANUT B BepIIu-
Hy C, BD 1L AC u AD = DC. 3maunr, B TpeyroabHunke ABC MeanaHa
BD siBnsierca mn BoIcoToii. CienoBaTeabno, AB = BC. AHaJIOTHYHO, IPH PACCMOTPEHHH CHMMeT-
PYH OTHOCHUTEJILHO OPAMOI, IPOXOAsAMeil Yepe3 BepIINHY A, JOKa3kIBAETCs, YTO CTOPOHLL AC 1
AB paBHHI. 3HaUNT, B TpeyroasAanke ABC Bce TpH CTOPOHEI PaBHHI, T. €. AB = BC = AC. 3Haunr,
TpeyronbEUK ABC — paBHOCTOpoHHHUI. PaccMoTpeHNe CHMMETPHY OTHOCUTEBHO IPSIMO#, IIPO-
xogsimei yepes sepmuHY C, IO3BOJIseT NPOBEePUTH AOKa3aHHOe YTBEep)KAeHHe, T. €. IOATBep-
INTh, uTo cropoHa AC = BC.

D

«
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4.0TBerT: 3.

Peimnenne. Ilpu npeobpasoBaEuM CHMMETPHH OTHOCH- B
TenpHo Touku C BepuIMHa A Iepema B Touky D, mpudeM
Toukn A, C u D nekaT Ha ogHOU npAMoit AD, a BepmuHa B — M
B Touky F u Touku B, C u F nexxar Ha ofHO# mpsamoit BF.
B rpeyronsauke ABC npoBeseHa BbicoTa AM 13 BepIIWHBL A K D
cropoHe BC, a B Tpeyroasauke FDC nposesieHa BbicoTa DN us A C
pepmunHbl D K cropoHe FC. TakuMm oGpasoM, Kk mpsamoir BF
TIpoBejieHb! ABa NepneHAUKyasapa AM u DN, ciremoBaTesibHO, N
npsAMEble, cofepikaniue BhICOTHI AM n DN, napaJjijiejbHEI.

5.0tBrerT: 3.

Pemtenue. B napanneisorpamme ABCD auarosanu AC u BD C
nepecerxaiorcst B Touxke O. Ilpnm nmoBopore okojso Touku O Ha
yroa 90° ayu OB nepexoaut B ayu OC, a 1yu OC — B nyu OD,
aydy OD — B aydu OA u nyu OA — B ayu OB. 3uauwur, 90°
nonarosanu AC u BD mnapajnienorpamMMa IepHeHAUKYJIAPHEL, B . S D
AC L BD wn napasnnenorpamm ABCD — pom6. IIpu nmoBopore
pepmuHa C JoJKHa IepeiTH B BepmuHy D Tak, uro OC = OD,
T. e. guaroHaju pomba pasHbI. CiegoBaTeJbHO, poM6 —
KBajapar. A

Yactb 2
6.0rBerT: 10.

Pemrenne. 1 cnoco6. B Tpeyronvunke ABC cpenasg anansa M N napajieabHa ctopoHe CB u
paBHa ee ToJIOBMHe. PaccTosHMe MeXy TOYKaMH BRIYMCIAeTCA To dopmyre d2 = (x, — x,)% +

+(y; — yz)?‘. Koopaunathl kKoHOOB oTpeska CB pamwi: B(-8, 6), C(4, —10), smgayur, CB =
= J(—8—4)2+(6—(—10))2 =20, MN =10.

2 cnoco6. B Tpeyronsanke ABC cpepusas quHus, 06o3HaunM ee M N, napaJjejbHa CTOpOHe
CB, 3Ha4YuT, OEA NPOXOAUT Yepe3 cepeAuHLbI cTopoH AB 1 AC — toukn M 1 N cooTBeTCTBeHHO.

x, tx, Y11y,
KoopanuaTtsl Touek M u N HaxoguM o ¢opMmyJaM: x = 3 == Onsa roukn M
x=L>’2“(:§ =-5,5,y= %ﬁ“_ﬁ = 0; s Toukn N x = (___3;1_‘2 =0,5,y= (__6)T+1'9 = -8,

3raunt, M(-5,5; 0) 1 N(0,5; —8). Haitgem gaury MN = J(— 5,5 —0,5)2 + (0 — (—8))2 = 10.

7.0TBerT: D(6, 2).

Pemenne. OcHoBaEme Meananbsl CD tpeyroabauka ABC genut cropory AC momosaM, T. e.

x, + x, Y1ty
AD = DB. KoopauHaThl cepeJHHbI OTpe3Ka HaXOAUM 1o GopMyaM: X = 3 nHy==—"%5—.
Touka D sBaseTcs cepefHMHON oTpe3Ka AB, KOHIBI KOTOpPOTO MMeIOT KoopAWHATH A(7, 3) n
+
B(5, 1). 3sauur, x = —7——2—5 =6,y= 3% = 2. Takum ob6pasom, D(6, 2).
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8.0TBerT: 60° + 0.

Pemenne. BosmoskHbI aBa cayuas: 1. a< 60° u 2. a> 60°.

IIpu nosopoTte yraa ABC Ha 60° kaAniit 1yd, BRIXOAAIINNA U3 TOUKH B, moBopaunBaeTcs
Ha yroa B 60°, T.e. 1yu BA nepeiiner B 1yu BA; u LABA; = 60°, a 1yy BC — B ayu BC; n
ZCBC, =60°.

B nmepsoM ciyuae, Tak Kak o< 60°, o siyuy BC npoxoauT Mexxay cropoHamu yria ABA,, 3Ha-
uut, LCBA, = LABA, - ZABC = 60° — an ZCBA, < 60°. Orcioga ciexnyer, uto ay4 BA, npoxo-
AAT Mex1y cropoHamu yria <CBC;, paBroro 60°. Takum obpasom, LABC, = LABC + ZCBA, +
+ ZAyB,Cy = o+ 60° —a+a=60° +a.

Bo BTOpOM cayuyae, Tak Kak o > 60°, To qyu BA,; IpoXoZUT MexAy cTopoEamu yriaa ABC,
sHaynT, LA;BC = ZABC — ZABA, = o — 60° n £A,BC < o. Orciona creayer, uro ayu BC
DPOXOJUT MeKAY CTOpoHaMm yria £A,BC;, paBroro o Taxkum obpasom, LABC, = LABA, +
+ £A,BC + ZCBC; = 60° + 60° + o.— 60° = 60° + o.

9.0TBeT: 12./2.

Pemenne. IIpn cHiMMeTpDUH OTHOCHTEILHO IPSAMOI OTPE3KH Hepe- C
XOAAT B paBHbIE MM OTpe3KH. Tak Kak IpPH CUMMeTPHUH IIPAMOYTOJb-
HOro paBHOGeIpeHHOTo TpeyrojbHNKa ABC OTHOCHTEJNBbHO NPSMOH,
coflep)Kallieil ero runoTenysy AB, Bepmmuua C mepennia — B TOUKY B
C,, kateT AC mnepellles B paBHLIA eMy oTpe3ok AC;, a kater BC — B

orpe3ok BC,. Takum obpasoM, y yeThlpexyroabauka ABCC, Bce cTo- A
poHEI paBHE U yroia ACB paser 90°, To yeThipexyrojisEMK ABCC; —
KBagpar, B koTopoM CC, ABiaseTcA AMAroHaJbl0. ¥ KBajpaTa Auaro-

C;
HaJi paBHBI, 3Ha4NT AB = CC;. Ilo Teopeme IIndaropa rvaiinem AB

KaK TMOOTeHy3y IPAMOYroJbHOro TpeyrojibHuka ABC; AB = 12./2 cM, crexosaTenbHO, CcC, =

= 12J§ CM.

10. OB eT: 90.

Pemenne. CoenuanM Touku M, M, u M, c BepmuHOH yria,
Toukoil O. IIpy cHMMeTpHUN OTHOCUTEJIbHO NIPAMOI YIIbl IePeXOJAT B
paBHbIE UM YTJbl, 3Ha4uT, LAOM, = Z/AOM u .BOM, = ZBOM. Ilo M
mocrpoeHnio Touek M; u M, nyuun OA un OB npdxo;:srr MeXnay '
cropoHamu yria M,OM,, Takum obpasoMm, L M,0M, = LAOM, +
+ ZAOB + ZBOM, = 45° + (LAOM + BOM) = 90°. B
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11.0TBeT: 12.

Pemenne. Ilyers Touka O — cepenuna cropousl BC. Ilpn
nosopoTe Ha yroa 180° okxoso Touku O nyu OB nepexoquT B
ay4 OB,, a 1ya OC nepexonur B 1y4 OC,, KOTOPLIA KOMOJNHA-
et n1y4 OB, 5o npsiMoil, npu 3ToM Touka O NIpUHALJIEXKUT OT-
peaky CC,. Takum o6pasom, CC,; = OC + OC{(B) = BC =12 cm,
KaK CTOpPOHA PaBHOCTOPOHHErO TPEYroJbHUKA.

12.0rBeT: 18.

Pemenne. Touka D — cepeanHa cTopoH AC, TaKk KaK oTpe-
3ok DB — meauaHa TpeyroidbHUKa ABC. Ilpu mapajienbHOM
epeHoCe TOYKH CMeINaloTCs II0 MapajljieIbHEIM IPSIMbIM Ha
paBHLIe pacCTOSHHA, IPU 3TOM INpsAMas NepeXoAUT B mapaj-
JeJIbHYIO NPAMYIO MK caMa B cebd, a, IOCKOJLKY MapaJjjeb-
HBIII lepeHoC, — OBHKeHHe, TO PaBHbIe OTPe3KU IepeXOoAT B
pasHble. IIpm mnapasnenbHOM nepeHoce TpeyroibHuk ABC
nepermmes B TpeyroasEnK DB’ C’ , mpuyeM BepIIMHA A Iepeiia
B Touky D, sHaunT, BepmnHa B nepennia B Touky B” u BB’ =
=AD, AB = DB’ , xpowme Toro, BB’ | AD, AB | DB’ . Caeznosa-
TeJIbHO, YeThIPeXyroJbENK ABB’ D — napasnenorpamm. Touka

D — cepennBa cropoanl AC, agauur, AD = %AC = 4 cM.

Puppp=AB+ BB + DB +AD =2AD + 2AB =
= 2(4 + 5) = 18 (cm™).

YacTtb 3

13.0TBerT: 2.

Pemenne. Ilo ycnosmio Bepmimea B Tpeyroasamxa ABC
cuMMeTpHuHa Touke K, sHauuT orpeskm BM u MK paBHHI, a
npamele BK u AM nepnespukyaapHbl. CienoBaTelbHO, Tpe-
yroasEUKY ABM 1 AKM — npsiMOyrojbHEIE H PaBHBI IO JBYM
rareraM (BM = MK, xaretr AM — o6imuii). O603HaYUM TOUKY
nepeceuenns npsmoit BK co croponoit AC xak K. ITo ycaosuio
«ZBAM = <K,AM, tak xak AM — 6uccexrpuca £BAC. U3 pa-
BeHCTBa TpeyroabEUKOB ABM u AKM caepyer /BAM =
= Z/K,AM. Ioxyunan, 4To or oxHoro ayda AM B ogHy moiy-
IJIOCKOCTh OTJIOXKEHBI J[Ba& DPABHBLIX YIrja, YTO IPOTHBOPEUUT
aKcHOMe OTKJaJblBaHUA yrioB. 3HauMuT, Touku K n K, coBna-
nator. Orciofa, B Tpeyronsauke ABK 6Guccextpuca yrina BAK
SIBJISIeTCS BRICOTON M MeJHMaHOM, CJIefOBaTeJIbHO, TPEYroJbHUK
BAK — pasHO6eapenHnlii, AB = AK. Orcioga CK = AC — AB =
=5-3=2(cm).

A&

[C,1]B C[B,]
Ay
A Ly ¢ o
B
A — C
K,
B
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14. Pemernue. Ilo cBoiicTBY ABM:KeHHSA oTpe-
30K IepeXOJUT B OTPEe30K, 3HAYHUT, OAHA BepIIUHA
napaJjijiejiorpaMMa JOJKHA NepedTH B APYTYIO ero
BeplINHY. Tak Kak y YeThIPeXYTOJbHHKA YeThIpe
BEPIIMHBLI, TO JBE €ro BepPIIXHLI AOMKHBI TepedTH
B ABe Apyrue BepIIMHHI. IIpM cMMMeTpHM OTHO-
cuTenbHO npamoit KM, npoxoaamei depes cepe-
Iuny cropoHbl BC napanxenorpamMma ABCD, Bep-
muHa B nepexogut B Bepmury C, a BepmunHa A
JoJykHA nepeittn B BepmuHy D. Ilpm atom KM L
1 BC n BK = KC. B napajesorpaMMe IpOTUBOJIE- B
JKalye CTOPOHKI paBHH! H NapaJlIeJbHBI, 3HAYHUT,

KM 1LAD n AM = MD. B napannenorpamme ABCD

B K c

OpH CHUMMETPHM OTHOCHTeJbLHO npsmoit KM cro- A 's) c
poubl AD u BC nmepexofgaT caMu B cebs. OTcioga

oTpe3oK AB 11epexoZNnT B paBHHIII eMy oTpe3ok CD. D

B uersipexyroasauke MKCD croporsl KC u MD

paBHhEI M HapaJulejJbHH, & yron MKC — npsaMoii, 3HaYMT, 4YeThIpexyroabHNK MKCD —

IPSIMOYTOJILHAK, OTCIOA napajieqorpaMm ABCD — Tak:ke OIPAMOYTrOJbLHHUK.

Onrako, ecan JaHHBIA napajjejorpaMM — OPSMOYTOJbHHK, TO OH MMeeT BTOPYIO OCh CHM-
MeTpHM, IPOXOSIYIO Yepe3 cepeANHL cTopoH AB n CD, HO 10 YCJIOBHIO OCh CHMMETPHUH TOJILKO
oxHa. Ilpuman x mpornBopeunio.

PaccmoTpumM cnMMeTpHIo napasutenorpamma ABCD oTHocuTeasHO ocu BD, xoTopas ABIsAeT-
cA AUaroHAaJIbIo napasiejorpaMma. IIp; 3ToM ABe BepIIMHLI; & IMEHHO, B 1 D mepexoaaT caMy
B ce0s1, TaK Kak JeXXaT Ha OCH CHMMeTpHH, a BepiuuHa C HoJKHa DepeiiTH B BepmnHy A, 3Ha-
4T, B napajuiejorpamMme ABCD puaroHanu nepneHIUKYJSAPHLI, CleJ0OBaTeJbHO, HapaJIeor-
pamm ABCD — pom6.

OxHako, ecay AaHHLI DapajjeiorpaMM — poMO, To OH UMeeT BTOPYIO 0Ch CHMMETPHH, IIPO-
XoAAMmMYI0 Yepes guaroHajb AC, HO II0 YCJIOBHIO OCh CHMMETPHH TOJBKO ofHa. [Ipuman x mpo-
THBOPEUHIO.

CrnenoBaTeslbHO, TAKOM IapajjleJIorpaMM He CYyIIleCTBYeT.

15. Pemenne. IIpeanosoxkumM, uTo 3afiaga pe- a)
IIeHA U OCTAHOBKA HAXOAMTCS B HEKOTOPOI TOUKe B
X (puc. a). 3HAaYUT HAZO MMHUMHSNPOBATL CYMMY
AX + XB. Ilocrponm Touky B’ , cuMMeTpuunyio
Touke B orTHocHTeabHO mpAMoit a (pmc. 6). Ilo
ompefeseAnIo oceBoit cumMerpum BX = B’ X. a
Ilostomy AX + XB=AX + XB’.Cymma AX + XB’
6yzneT HaMMeHbIIeH, Korga Touka X JIe;KHAT Ha IIps-
MO a M sABJAAeTCA TOUKOI MIepeceueHUS OTpe3Ka *B’
AB’ c nopamoit a. CoeguEAM ToukH A 1 B’ . OTpe-
30k A’ B nepecekaet npsaMyio a B Touxe K (puc. 6).
Touka K m gaeT pelneHue 3aJayu. 6)
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BapuaHr 2
Yactb 1
1.0rBerT: 3.
Pemenune. Ha pucyake — ato Tpamenus 3). Paccmorpum sty BM C

Tpamre o ¥ o6o3HaunM ee BepminBEl ABCD. IIpoBeneM nmpsamylo
NM, npoxoasulyio uepe3d cepeguHy cTopoHkl BC u mnepleH-
IuKyaapHylo eil. Torga npsamas NM nepneHUKYJIsIPHA U CTOPOHe
AD, Tak Kak II0 JaHHBIM ueprexka BC m AD — oOCHOBaHHSA _
rpanenuu, 3HauuT BC|AD. PaccMOTpUM CHUMMETPHIO OTHOCH- A N D
TeJIbHO 3TOH IIPSIMOM.
Tak kak BM = MC, To BepiinHa B nepexoiuT B Bepmuuy C,

mo JaHHBIM depTexka AB = CD, 3HauuT, OTpe30oK AB mepexolUT B OTpe30K, CJeNOBATEJILHO,
Touka A mepexoxuT B BepuinHy D. 3HaunT, Tpamenusa ABCD npn CHMMeTPHY OTHOCHTEJIBLHO
npamoit NM mepexoauT caMma B ceba n npsiMmass NM ee och CUMMeTpHH.

2.0rBerT: 4.
B B B
A c al9 c A " No
360°
D D D

Pemenue. Pom6 ABCD nepexomuT caM B cefs IIpM OCEBOHl CHMMETPHH OTHOCHUTEJIBLHO
npameix AC u BD, npu IeHTpajJbHOH CHMMETPHM OTHOCHTENbHO ToYkM O, IIpH IOBOpOTEe HAa
180°n, rae n — IeJloe YHCJIO, OTHOCUTeJbHO LeHTpa O. IIpM sToM ciefyeT 3aMeTHTh, UTO
CHMMeTpHs OTHOCHTEJLHO eHTpa poMba cosnafaeT ¢c mosoporoM Ha 180°.

3.0rBerT: 3.

Pemenue. Ilo cBoicTBY JBHKEeHNS OTPE3OK MEPEXOAUT B OTpe- B
30K, 3HAYUT, OfHA BEpIINHA TPeyroJLHHUKa HOJKHA IIepedTH B
apyrymwo ero BepinmHy. Ho y TpeyronbHuka Tpy BepIOIWHBI, CJIeJ0-
BaTeJbHO, OJHA M3 HUX JOJIXKHA ITepeiTH caMa B cebs, T, e. JIeXKaThb
Ha ocHM cMMMeTpuH. PaccMOTpuM cUMMeTpHIO Tpeyroabauka ABC
OTHOCHTeJIbHO IpsaMoi BD, npoxonsiieii yuepes Bepmuny B. Tak D
Kak BD — och cHMMeTpHHU TpeyroibHuKa ABC, To BepmuHa A ne-
pexoaut B Bepiunny C, npu atoM, BD L AC u AD = DC. 3HauuT, B
Tpeyroasuuke ABC meauaHa BD siBnderca u BbicoToil. CienoBa-
TeJIbHO, TpeyroabHuk ABC — paBHOGeIpeHHBIN.

4.0TtBeT: 4.

Pemenue. [Ipu npeo6pazoBaHNN CHMMETPHN OTHOCUTENHHO TOUKHK C BepIlINHaA A Nepema B
Touky D, mpuueMm Touku A, C u D aesxaT Ha oXHOM npsamoit AD, a BepminHa B — B Touky F n
Touku B, C u F sexxar Ha ogHoll npsiMmoii BF. Tak, kak Touka C NpuHaLJIEKNAT U IpAMoil AD n
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npamoit BF, sgauut, npaMele AD n BF nepecekalorcs B Touke C.
CnemoBaressHo, yranl ACB m FCD — BepTHKaJbHBEIEe. B Tpe-
yroasHNKe ABC oTpe3aok CM saBiasiercss 6uccekTpucoit yria ACB, M
a B Tpeyroabanke FDC orpesok CN sBisieTcs 6McceKTpHCO yIia

FCD. UsBecTHO, UTO OMCCEeKTpPHChI BEepPTHKAJIbLHLIX YIJIOB JeXKaT B i t F
Ha OZHON HmpsAMOM, 3HAYHT, IPAMEIEe, cofepaKamue GUCCeKTPHUCHI
CM u CN, coBnaaaior.

5.0rBerT: 2.

Pemrernne. IIpn mosopoTe okoJo Toukn O Ha yrox 120° nyg OB B
nepexoauT B ay4d OC, a ayu OC — B ay4 OA u a1y1d OA — B ayu OB.
IlenTp BOHMCaHHOI OKPY>KHOCTH JIe2KHT Ha HepecedeHHMH Omc-
CeKTpHuc TpeyrojbHHKa. O603HAUMM yrJibl TpeyroibHuka ABC:
£BAC = 2a, LABC = 2B, ZACB = 2y. Toraa B Tpeyroabanke BOC
B CHJIy TeopeMEI O CyMMe YIJIOB TpeyroabHukKa 120° + B + vy = )
=180°, orcioza B + y = 60°. u3 TpeyronbEUKa AOC noaydum o + (0] 0
+v =60°, a us rpeyroabEnKa AOB moayunm o + = 60°. 3gavnT:

{a+[}=60°,

B+y=60°, a=60°—-B, 60°—-B+y=60°, B=y. A c
a+vy =60°,
Amnajsornuso, noixydaeM o=  u o= y. TakumM o6pa3oM, B TpeyroasEnKke ABC Bce yIJIbl paB-
HBI, CJIeI0BATeJIbHO, TPEYroJbHHMK — PABHOCTOPOHHMUIA.

Yactb 2

6.0TrBerT: 13.
Pemenne. OcroBarne MeanaBH CD Tpeyroasanka ABC genur cropory AC momoJjawm, T. €.

ftx Wity
2 2
Touka D saBnseTca cepeAnHO oTpeska AB, KOHOB KOTOPOro HMeIOT KoopamHATH A(7, 3) u
+5

B(5, 1). 3aaunr, x = -77 =6,y= %—1- = 2. TaknM ob6pasom, D (6, 2). PaccTrosHne Mexay

TOUKAMH BRIYACIAAETCH 10 GopMye d2 = (x; — X,)? + (¥; — Y2)?. KoOpAMHATL! KOHIOB OTpe3Ka

CD: C(1, 14) u D (6, 2), 3gaunt, CD = (1 — 6)Z + (14 — 2)% = 13.

AD = DB. KoopanHaThHl cepeJHHBI OTPe3ka HaXOAHM o dopMyaM: X =

7.0rBerT: (4, 1).
Pemenne. IlleETp OKpYy:KHOCTH, TOUKa O, JIeXKUT Ha ee fuaMeTpe AB 1 neanr ero momoJawm,

- .ot x, _nity
T. e. AO = BO. Koopaugarsl Toukn O HaxoquMm mo ¢hopMyaam: x = —5 HYy= T Touka
O sBngercs cepeARHOH oTpe3ska AB, KOHIOEI KOTOPOTO MMEIOT xoopnﬁna’ru A(1, 5) n B(7, -3).
3maunr, x = -1-3;—7 =4,y= 5—;?- = 1. Taknm o6pasom, O (4, 1).

8.0TBeT: 60° + 0L

PemeBue. BoamosxHEI fBa caydas: 1. a < 60° u 2. a> 60°.

ITpn noBopoTe yriaa ABC Ha 60° xaxabIil 1YY, BRIXOAAMHNN N3 TOUKM B, noBopaunBaeTca Ha
yrox B 60°, T. e. 1yu BA nepeiiier B 1yu BA, u LABA, = 60°, a n1yu BC — B 1yu BC; u £CBC, =
=60°.

B nepBoMm ciydae, Tak Kak o < 60°, To syu BC mpoxomuT MekAy cTOpoHaMu yria ABA,,
spaunT, LCBA, = Z/ABA, - ZABC = 60° - o.
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C c,
Bo BTOpoMm cnyuae, Tak Kak O > 60°, To nyu BA; nmpoxonur MexJy cropoHamu yria ABC,
3HauuT, LA;BC = ZABC — ZABA, = a - 60°.

9.0TBeT:7J§.

Pemenne. IIpy cuMMeTpMH OTHOCHUTEJBLHO HOPSAMON OTpeE3KH ‘A
[IepexoAAT B PaBHbIe UM OTPe3KH, a YIJIbl B PaBHEIe UM yrikl. Ilpu
CHMMeTPHM IIPSIMOYTOJBLHOIO paBHOGeApeHHOro TpeyrojbHuka AC
OTHOCHTeJIbHO IIPAMOI, cofep:xamieii ero karer AC, BepmmuHa B
mepeiniia B TOYKy B;, 3Haumr, kater BC mepelies B paBHbIH emy B By

orpesok CB;, a yron BAC B paBHbI# emy yroax B,;AC, karer AC ¢

nepemen caM B ce6a. Takum o6pasom, y TpeyronbHuka BAB; yron BAB, — OpsiMoif, CTOPOHBI
AB u AB, paBHbI, 3HaUHT, TPeyroJbHUK BAB, — mnpsaMOYrojbHbI ¥ paBHOOeApeHHBIH. Ilo
teopeMe [Iudaropa naitnem BB, Kak I'UIIOTeHY3Yy OIPAMOYToJbHOrO TpeyroibHuka BAB;; BB, =

= J2AB2 = 7./2 (cwm).

10. OrTBeT: 180.

Pemenne. CoequauM Touxku M, M; u M, c BepmuHoOi yria —
toukoit O. IIpy cuMMeTPUH OTHOCHUTEJILHO IPAMOIL YIVILI IePEeXOLAT
B paBHbIe UM YIJIbl, 3HAUNUT, LAOM, = ZAOM u LBOM, = ZBOM. )

ITo mocTpoeruto Touek M; u My nyun OA u OB npoxoar Mexay
cropoHamu yrina M,OM,, rakum obpasom, £LM,0OM, = LAOM, + M, 4
+ ZAOB + ZBOM, = 90° + (£LAOM + £ZBOM) = 90° + 90° =180°. * B

11.0TtBeT: 24.

Peimenue. Ilpu moBopoTe 0K0JI0 BepminHbl A BepinnHEa A Iepexo-
IUT caMa B cebs, a BepminHa B — B Touky B, , BepminHa C — B TOYKY
C,, OIPH 3TOM PACCTOAHHA MeXAYy TOUKAMHU COXPAHAIOTCA. 3HAUUT,
AB = AB,, AC = AC,. Ilpnu noBopore Ha yroa 180° BOKpyTr BepIIHHBI
A nya AC mepexogut B ayd AC,, Korophlil pomonaHser ;yd AC fo 180°
OpsAMOH, IpH 3TOM TOo4YKa A mnpuHagjdexur oTpesky CC,. Taxkum
obpasom, CC; = AC + AC,; = 2 AC = 24 cm. B C

12.0rBeT: 18.

Pemerne. Touka D — cepeanHa cropoHbl AC, Tak Kaxk oTpesok DB — MexuaHa Tpe-
yroapunka ABC. IIpu mapajiie/LHOM MepeHoce TOUKH CMEIHaloTes 10 Iapale]bHbIM IPAMBIM
Ha paBHbi€ DacCTOSHHUSA, IIPH 3TOM IIpsMasi HepeXOoJUT B IapajjlelbHYI0 NPAMYIO WJIH caMa B
cebs1, a TIOCKOJIbBKY NapajljejJbHbIH HepeHoC — ABUXKeHHe, TO paBHble OTPe3KU IIePeXoiAT B
paBHble. IIpu mapasienbHOM IepeHoce TpeyroabHuk ABC mepemen B TpeyroiabHuk DB’ C,
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ImpUYeM BeplnHa A mepemnuia B Touky D, BepmuHa B mepe- B B’
uuta B Touky B’ u npm atom BB’ = AD, AB = DB’ , xpowme
Toro BB’ | AD, AB || DB’ . CnefjoBaTenbHO, 9eTHIPEXYTONb-
HUK ABB’ D — mnapannenorpamm. Tpeyroabauk ABC —
PaBHOCTOpPOHHHIA, Touka D — cepeauHa cropoHsl AC, 3Ha-

wur, AD = 2AC = 3 o; Papy p= AB + BB’ + DB’ +AD =
— 24D + 24B = 2(3 + 6) = 18 (cw).

Yactb 3
13.0TBeT: 18.

Pemenne. Ilo yciaoBuio BepmuHa B TpeyroasEuka ABC B
cuMMeTpHnyHA Touke K, 3Ha4uT orpe3ku BM n MK paBHBI, a
npamele BK 1 AM nepneEaukyiasapasl. CiegoBaTebHO, Tpe- M
yroabunku ABM n AKM — npsMOyrojibHble ¥ paBHBEI HO
asym xkateraMm (BM = MK, karetr AM — o6mnii). O6o3gauyumMm K
TOYKY IOepecedeHHs npsmoili BK c mpsamoii, cojepakamieit o y C
cropory AC, kak K. Ilo ycnosuio £BAM = ZK,AM, Tak Ky
Kak AM — OGucceKTpHca yria, cMeXXHoro ¢ yriom BAC. Us
paBeHCTBa TpeyroJdbHUKOB ABM m AKM caexnyer «BAM = B
= /K;AM. Tloxyuunn, 4TO OT OfHOrO Jyda AM B OfiHY DOJY- M
IUIOCKOCTH OTJIOKEHBI ABa PaBHHIX YIJIa, UYTO IPOTHBOPEYNT
aKcHoMe OTKJaJbIBas yrioB. 3Ha4uT, Toukn K u K| coBnaja-

1oT. Orciona, B TpeyroabEuke ABK 6nccextpuca yrina BAK C
ABJASIeTCS BHICOTOM M MeIMAHOM, CleOBATENbHO, Tpeyroms- K A

HuK BAK — pasnob6enpennsiii, AB = AK. Orciona CK = AC +

+AB =5+ 3 = 8 (cm).

14. Pemenue. Ilo cBoiicTBY ABMKeHHS OTPE3OK IIepexo- B K C
IAT B OTPE30K, 3HAYUT, ONHA& BEPIIMHA IapaJiesiorpaMMa
JOJI’KHA IepeiiTH B IPYIrYIo ero BepmMnBey. Tak kaxk y napai-
JeJiorpaMMa dYeThIpe BepIINHBI, TO JBe BepIIMHLI HapaJjie- O
JorpaMMa JOJI’KHBI IIepeiiTH B ABe APYryve BepIINHLI Ilapa-
JejorpaMMa. PaccMOTPDHM CHMMeTPHIO OapaJljiejiorpaMMa
ABCD otrocuteasHo ocn BD, KoTopasi ABJsIeTCSA ero Auaro-
HaJplo. [Ipn aTOM Z1Be BepminHKEI, a UMeHHO, B 1 D nepexonsar A D
caMu B cebs, TaK KaK JIesKaT HA OCH CUMMETDHH, a BepIIAHA M
C noaskHa nepefiTH B BepIIUHY A, 3HAYNT, B Hapajjeidorpamme ABCD nunaroHany nepueHguKy-
JISIpHEI, cJlefloBaTeJbHO, napajienorpaMmm ABCD — pom6.

IIpy cuMMeTpHHM OTHOCHTeNbHO mpsimMod KM, mpoxozxsimeit yepe3 cepeRMyy cTopoHE BC
pomba ABCD, sepmuna B nepexonur B Bepuuny C, a BeplllnHa A JOJKHA IepeiiTH B BePIIUHY
D. Ilpn atom KM LBC u BK = KC. B pom6e Bce CTOpOHBI PaBHEI, & IPOTHUBOJIEKAII[HE CTOPOHbI
napajieabHsl, 3uaunt, KM LAD u AM = MD. CaenosareianHo, B poM6e ABCD npu cuMMeTpun
oTHocHTeJibHO npsiMoii KM cropoHs AD u BC nmepexopar caMu B ceba. Orcioga oTpesok AB
TIepeXOUT B PaBHEIA eMy oTpe3ok CD. B yernipexyroapbanke MKCD croporul KC u M D paBHH!
¥ mapaJulebHEI, 8 yrod MKC — npamoii, 3HaUnT, YeThipexyroabEnke M KCD — npssMoOyroias-
HUK, oTciofa pom6 ABCD — kBajgpar. '

Paccmorpenne cumMerpun pom6a ABCD orHOocuTeNbHO mpsiMoii NL, mpoxoxameil uepes
cepeliNHY cTOPOHBI AD OPHBOAUT K TOMY ke pe3yJIbTaTy, a HMeHHO pom6 ABCD — kBajgparT.

CiiefoBaTeIbHO, €CJIM HapajljIeIorpaMM MMeeT YeThIpe OCH CHMMEeTPHH, TO OH — KBajpar.
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15. Pemenne. IToctpoum Touxky B’ , cCHMMeTPHUHYIO TOUKe B OTHOCHTeJIBHO IPSIMOIL a (puc.
a). Coeguaum Toukn A u B’ (puc. 6). [Toctpoum cepefHHHI MepIeHANKYIAP K oTpe3ky AB’ ,
KOTOPBI NepecekaeT OpaMylo a B Touke K (puc. 6). CoeguanM Touky K c Toukamu A u B’ (puc.
6). ITo cBoiicTBY cepeguHHOr0 nepneagukyaspa AK = KB’ , a mo CBOMCTBY 0CeBOii CHMMeTPHH
KB’ = BK, cnenoBarenbro, AK = BK. Touka K u naeTr permeBne 3ajajiu.

‘B B
A A
\ yd
a K a K
BI ’
a) 6)
TECT 4
BapuaHnT 1
Yactb 1
1.0TrBerT: 1.
PemeHne. qTOﬁH YCTaHOBHUTH PaBeHCTBO JBYX BeKTOPOB He- B“ =“C

06X0JUMO IIPOBEPHTH: IIepBoe, SIBAAIOTCS JH OHHM KOJIJIMHeap-
HBIMH, BTOpOe, COHAIIpaBJIeHEl OHM HJH IPOTHBOIOJOXKHO HAa-
paBJieHbl, TPEThE, PABHBI JJH MX MOAYJIHN. BekTopHl, Jexkamme
Ha cropoHax AB u DC, paBHE II0 MOAYJIO, AaHAJIOTHYHO BEKTO- Ale D
pbI, JeXkamupe Ha cTopoHax BC u AD, paBHEI IO MOAYJIIO, IIOC-

KOJILKY IIPOTHBOIIOJIOXKHEIE CTOPOHEI NapaJjljieorpaMMa paBHE. B mape AB n DC BeKTOpH co-
HampaBJjeHbl, B nape BC 1 DA BeKTOpH IPOTHBONOJIOMKHO HampasjieHbl, B napax AB u BC,
DC n DA BeKTOpH He KoJIIMHeapHEI. TakuM o6pasoM, YCJIOBHIO paBeHCTBA BEKTOPOB COOTBET-

cTByeT ToabKo napa AB u DC.

2.0TBeT: 4.
Pemenupe. [IppMeENM IIpaBuIo MHOTOYTOJbHHKE CIOMKEHHS B C

BEeKTODOB CB =_(_3—5 + DA + AB. BexTopsr AB, DA n CD no
MOJZYJIIO paBHBI BekTopaM BA , AD u DC , HO IPOTHBOIOIOXHO
HampaBJleHbl. 3HAYUT, CB = ~(DC + AD + BA)=—(a + b +
+ ¢).

3.0rBeEeT: 2.

Pemenue. O603HaYNM KOOpAWHATH BekTopa ¢ GYKBaMH X1, X X5, KOODAMHATEI BeKTOpa & —

a, ¥ ay, KOOPAMHATHI BekTopa b — by u by. Tak kak ¢ = 2@ — % b, Tox; =2a; - %bl =-2-2=

=—4; x5 = 2ay — %bz =4 — 1 = 3. Takum o6pasom (—4; 3).
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4.0rBeT: 3.

Pemenne. ITo onpefenennio AarHA BeKTOpa paBHA JJINHE
otpeska AD. Orpesok AD siBisierca croporoii pom6a ABCD.
W3 cBoiicTBa quarosajeit pom6a ciegyer, 4TO TPEYroJbHUK
AOD — npsmoyroapHBit 1 AO = 5 ecM, DO = 12 cm. Tlo

Teopeme IInmparopa AD = JAO2+0D? = .J52+122 =

=13 (cm). CregoBaTensHo, |DA| = 13 cMm.

5.0TrBerT: 3.

Pemeaye. Ilo mnpaBmiy MHOrOyroJbHHKA CJIOMKEHUS
BekTopoB AD = AM + MN + ND. Tak kak Touxku M n

N — cepenunn guaronaineit AC n BD, To AM = % auDN =

= % b. Bektop ND no Mopymo paBeH BekTopy DN, Ho

IIPOTHBOIIOJIOXKHO HANpAaBIeH. 3HaunT, ND = —% b. Orciona, MN = AD - (AM + ND) =

-AD -AM -ND =¢ - 1a +15.
YacTtb 2
6.0TtmBerT: (—1; 3).
Pemenne. Bextop BD sBAsieTca pasHOCTBIO BEKTODPOB B C

AD u AB, 1. e. BD = AD - AB. O6osmaunm BD =
=C(xy3 %), Torma x; =1-2=-1, xy =0+ 3 = 3. Takum

ob6pasom BD(-1; 3).

A D

7.0rBerT: -3a.

Pemenue. ITo ycaosuio |CD|= 38|@| u Bexropel @ 1 CD NpPOTHBOIOJIOKHO HAIIPABIEHE], ClIe-

JOBAaTeJLHO, CD =-3a.

8.0TrsBerT: 0.

Pemrenne. B cuny repeMecTHTeIHLHOTO 3aKOHA MB + AM + BA = AM + MB + BA =

=AB + BA.BeKTop:l ¥ paBHBHI 10 MOZYJIIO, HO IPOTHBOIOJOKHO HANPaBJIeHsl, 3HAUUT AB +
+ BA =0.

9.0TrBeT: 3.
Pemenne. Ilycts b = x a@. ITockoanky |@| =1, |b| = 2 1 BekTopE @ U b coHATpPABIEHHNI, TO

x=2,T.e. b =2a. Ilo ycnosuio 2@ + 0,56 — ¢ = 0, sHaumr, ¢ = 2@ + 0,56 = 3a.
CiepmoBaTenbHO, |¢| = 3.
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10. Ot et (4; 10).

Pemenne. Ilo yciaoruio Bektopst AC m AB JnexaT Ha

A——>—> B
OHOH INPAMOH N HayaJIOM 0601/IX BEKTOPOB ABJIAeTCA O0HA n

Ta Xe TouKa A 1 Touka C IpHHAIJIEKUT OTpe3Ky AB, sHaunT, BeKTopsl AC 1 AB KoJJIVHeapHBI

E|=2:3,A_C=§E.

CB| = 2: 1, smaunr, |AC|:

M coHampaBieHHBI. [Ipu atom |[AC

0O603HaYNM KOOPANHATHI BeKTOpa AC - (x5 x3), TOrmA X = g c6=4, x,= % +15 = 10. Takum
obpa3soM, R(4; 10).
11.0TBeT: 90.
Pemenue. IlepeMHOXHUM 5‘;5 . 5—25 = (E+5)i5—5) = a®-b = Iaz;ll_’lz. IIo ycaoBuio
4

BEKTOopa an 5 HUMelT oﬁmee HavaJio B BepIIHHe paBH06enpeHHoro TPeYyrojJbHHKAa, & UX KOHIIbI
HaXoAsITCA B BepIINHAaAX IIPU OCHOBAHHNM 3TOI0 TPeyrojJbHUKa, 3HAYNAT, MOLYJ/JIH 3THX BEKTOPOB
pPaBHBI, TaK KaK OTpe3KH a H b saBaslorcsa CTOpOHaMH paBBoGenpeHHoro TpeyrojJbHHKA.

CleZoBaTeJIbHO, CKAJIApPHOe IpOM3BeleHHe BeKTopoB 4tb . a—-b = (, Ilo cieacTBuio U3
2 2
TeopeMbl O CKAJAPHOM IIPOM3BeJleHMM BEKTOPOB, €CJIM CKAaJspHOe INpOoM3BeJeHHe BeKTOPOB

PaBHO HYJIO, TO BeKTOpbI NepHeHANKYIAPHEI. CilefoBaTeJbHO, YTOI MeXAYy BeKTopamMu 210 nu
2

a-b paBeH 90°.
2

12.0TBerT: 0.

Pemenne. O6o3HaumM yroa MesxkJy BekTopaMu o. Ilo ompejesieHHI0 CKaJsIpDHOTO IIPOM3-

BeJleHUS BeKTOpoB & * b = ||

b| - cosa. ITo yemosmio |a| - |b]- cosa = |G| |b|, cnemoBaTensro,

coso = 1. 3HAUHUT, YyTOJ MeXKAYy BeKTOpaMu @ 4 b paBeH HYJIIO.

Yacts 3
13. Pemenune. BrruteM u3 o6enx yacreil BeKTop O_C, TOT[Aa OK - OC = %b?l + g(Y‘ -
~0C = %E‘q - %O—C ,T.e. CK = %(—274 . Orcioza ciefyer, YTO 3TH BEeKTOPHl KOJJIMHEapHBHI,

J— 2
T. e. Touka K jiexxuT Ha oTpeake CA u neaur ero B oTHomeHnu 2 : 5; CK = 5 KA

. - -
14. Pemienne. OT ONHOH TOUYKH HYXXHO OTJIOXKHTDb BEKTOPHI X ¥ Y M IPOBECTH BEKTOP N3 KOH-

— - - -
Il& BEKTOpAa Y B HAYAJIO BEKTOpA X, MOJYUYHUM BeKTop X — Yy . [Tonyuyum TpeyroibHUK CO CTOPOHA-

> - — - — — —
mu |x|, [y| u |x - y| B cury Teopemsl o HepaBeHCTBe TpeyronbHUKA |X — y| < |x|+ |y
ITpu 5TOM, €CJIM BEKTOPHI He KOJJIMHeaPHbI, TO BLIIOJHSIETCS CTPOroe HepaBeHCTBO

— — — —> ’ — - — —
|x — y| <|x| + |y, ec1u BexTOpPLI KONTHHeADHE], TO |x — y| = x| + |y|.
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15. Pemieane. OT Npon3BOJIbHOM TOYKH IJIOCKOCTH OTJI0KHMM BeKTOp OA. OT Touku A[O]

OTJIOXKHMM BeKTOp, paBHBINH OB . 3aTeM OTJIO’KHM BEKTOPLI, COOTBETCTBeHHO paBHEie OC 1 OD.

Tak Kax ZUArOHAJIY KBaJpaTa mepeceKaloTcd Mok NPSAMEIM YIJIOM, TO Y IOJYUYeHHOr'0 YeThIpeX-
YTOJILHHKA BCe YIVIHI IpsIMble, 3HAYHUT, NOJYYEeHHBINA YeTHIPeXyrojJbHENK — IPSIMOYTOJbHHK, a
TaK KaK AMAroHaJH KBagpaTa paBHHI M TOYKOH NepecedyeHHs HAEJATCH IIOIOJIAM, TO M CTOPOHBI
npAMOYyroJibHNKa paBHH. ClefoBaTejbHO, MNOJYYEHHBIH NIPAMOYroJbHMK — KBagpaT. Ilo

IpaBHJY MHOTOYTOJBHHKA CII0OXXeHHNA BEeKTOPOB (ﬂ + TB + ()_C’ + O—D =0.

B C
V [O]B C[o]
A A D [0 D[O]

BapuaHT 2
Yacts 1
1.0rBerT: 2.
Penterne. YTo6h yCcTaHOBUTE PABEHCTBO JBYX BEKTOPOB He- C

o6xoxnMoO OpOBEepHUTH: IIepBOe, ABJAIOTCA JH OHN KOJIJIHHeap-
HBIMH, BTOpO€, COHAIIpABJI€EHBI OHH NJIN IIPDOTHBOIIOJIOJKHO HAa-
opaBJeHBbl, TpeThe, PaBHLI JIX UX MOAVJIH.
Bce BEKTOPHI BO BCeX mapax 1o MoayJjio paBHbl, IOCKOJBKY B D

ABNAIOTCA cropoHaMM pomba. B mape AB m DC BeKTOpHI

IPOTHBONOJNOKHO HaNpaBieH:l, B mape BC m DA BekTOpHI

A
coHamnpasieHnl, B napax AB u CB, CD u DA BexTOpH He
KoJnuHeapHLI. TakHM 06pa3oM, YCIOBHIO paBeHCTBA BEKTOPOB
COOTBETCTBYET TOJNLKO ofHa napa CB u DA .
2.0rBerT: 4.
Pemenue. ITo npaBusry TpeyrojisENKAa CI0KEHHUA BEKTOPOB B C
BD = BA + AD = @ + b. C npyroii cropoant BD = —(DC +
+ CB). 3naunr, DC = —(BD + CB)=—(a + b)- ¢ = —(a +
+b +¢). A D
3.0rBerT: 1.

Pemenne. O603naunM KOOPDAWHATH BeKTopa ¢ 6YKBaMm X, ¥ X5, KOOPAMHATEHI BEeKTOpa & —

@) ¥ ay, KOOPAUHATH BeKTopa b — by u by. Tak kak ¢ = b —%E,Tox1=b1—%al=1+1=2;

xg=by~— %az = 1. Takum o6pasom ¢ (2; 1).



134 Il. PeweHnuns 3apgaHunin

4.0TtBeT: 2. .
Pemenue. ITo onpenenennio ginHa BeKkTopa paBHa giauHe oTpe3ka AC. Orpesok AC B npaMo-
yroavEuke ABCD siBnseTca guarosaibio. Tak KK 4eThIpeXyroabHUK ABCD — IpsaMoyroib-

HUK, TO TpeyrodsEUK ABD — npamoyroabusiii. ITo Treopeme ITudaropa AC = JABZ + BC? =
= /82 + 152 =17 (cm). CregoBarensHo, |JAC|= 17 cm.
B hC

5.0TrBerT: 3.

Pemenue. Ilo onpeaerennio pasHocTn BekTopoB BB, = BA - B;A. Tak kak oTpesok

BB, — menuana Tpeyronrauka ABC, To BjA = é a.

N

B
1
2

N

a. Cnenosarensso, BB, = b —

B

6.0TBerT: (3; -3).
Pemerne. Bekrop AC sBasiercs CyMMOH BEKTOpOB AD n AB, 1. e. AC = AD + AB.
O6osrauum AC = (xy; xy), Toraa & = b + @, x; = 1+2= 3, xg =0 + (-3) = —3. Takum
o6pasom (3; —3).

B C
A D
7.0TrBeT: —%ﬁ.
Pemenne. ITo ycaosmio [MN | = %Iﬁ[ u BeKTOp! MN ¥ /i TIPOTHBONOJOMHO HATIPABJIEHBI,
cJlegoBaTeNbHO, MN = —% m.

8.0rBeT: AB.

Pemenre. B cuiy nepemecrurenssoro sakona AK — BC + KC = AK + KC - BC = AC -

- BC = AB.
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9.0rBerT: 14.

Pemenne. Ilycts ¢ = xa . Hockonwky |@| = 2, |¢| = 4 n BexTOpPH @ M b coHampaBIEHHHI, TO
x=2,T7.e. ¢ =2a.TIloycaoBmio 3G — b + 2¢ =0, 3HauuT, b =33 + 2¢ = 7ad . ClegoBaTeabHO,
|b] = 14.

10.0rBeT: (9;12).

Pemenne. Bextopst AC u AB ne:xaT Ha OfHOH IpAMOIl 1 Ha-

A ———ap—>» B
yaJoM oboux BEKTOPOB ABJIAETCA ONHA U Ta »Xe TOYKa A 1 Tourka C

NIPUHAIJIEKAT OTPe3Ky AB, 3HaunT, BeKTophl AC U AB KoJIMHeapHBI B coHaIpaBiieHHHI. ITo

yemaosmio |AC|: |CB|=2: 1, snaunr, |AC|:|AB|=2:3, AB = gR . O603HAYNM KOODAMHATHI

BekTOpa AB — (x,; X,), TOorza X, = g 6=09,x,= g - 8 = 12. TaxumM o6pazom AC (9; 12).
11.0TBeT: 90.
Pemenune. ITepeMEOXHM E‘;I_? . 5; b = (E+5)‘§E—E) = 52;52 = |5|2;[5|2. ITo ycroBmio

BeKTopa @ M b MMelOT o6Ijee HAyaJo B BepIIMHe PoM06a, a WX KOHI[bI HAXONATCA B COCENHHMX

BepImMHAX 3Toro poM6a, To MOAYJHN 3THX BEKTOPOB PaBHHI, TaK KaK OTPe3KH a M b sBisiorcs

CTOpOHaMHM poM6a. 3HAUNAT, CKaJIApHOE IpoM3BefileHNe BeKTopoB &+b - @ —b = 0. ITo caexcraumio
2

FI3 TeOpPeMh! O CKaJISIPHOM IIPOU3BeleHNH BEeKTOPOB ClIeflyeT, YTO eC/IN CKaJApHOe ITPON3BeJileHNne

BEKTOPOB DaBHO HYJIO, TO BEeKTOPH MNepHneHAWKYJApPHLI. CiefoBaresbHO, YTOJ MEXAY

BeKTOpaMu 5_':;5_ pa=b pasen 90°.

12.0rBerT: 3.

Pemenne. ITo yc10BHIO BeKTOPHL @ ¥ b coHampaBJeHHl, T. €. YTOJ Mexay HuMu paseH 0°. ITo
onpeeNeHNIO CKATISPHOro IPOM3BeNeHus BeKTOPoB @ * b = |@| - |b| - cosa, cos0°® = 1, Bmauur,
a-b=|al-|b|=3-1=3.

Yactb 3
13. Pemenne. Buiutem us o6emx gacreit Bextop OA, Torna OK — OA = Z0A +

~0A = %(_)—C - g OA,r. e. AK = %Ké . Orclofa cieayeT, YTO BeKTOPhI AK u AC xosnnuHe-
apHHI, T. €. Touka K JexuT Ha oTpeske AC M NeJUT ero B oTHomeHnH 2 : 3. CiefoBaTesbHO,

iK - 2K,

- -
14. Pemenne. Hy»xHo OT KOHIla BeKTOpa X OTJO0KHUTH BEKTOD Y M IPOBECTH BEKTOP U3 Haua-
- - ->
Jla BeKTOpa B KOHell BEKTOpa Y, NOJYUYNM BeKTop X + Y. IToJiydnM TpeyroJsHHK CO CTOPOHAMH

- = -> - —> - — -
|x|, |y| & |x + y| B cuny Teopemn o HepaBencTBe TpeyroapHuKka |x + y| < [x| + [y|.
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-
[Ipu 5TOM, €CJIM BEeKTODbI He KOJIMHEeAPHEI, TO BHIIOJHSETCA CTPOroe HepaBeHCTBo |x — y| <

— - - - — ~>
<|x| + |y|, ecin BexTOpPH KOMMMEEAPHEL, TO | — Y| = [x| + |y|.

15. PemeHne. OT Npou3BOJILHONA TOYKH IJIOCKOCTH B C

oTs0kuM BeKTOp OA . OT Touku A[O] OT/I03KMM BeKTOp, 0
paBHBIA OB . 3aTeM OTJIO}KHM BEKTODLI COOTBETCTBEHHO
pasHble OC u OD.

BexkTops! OA u OC nexar Ha auaronanu AC, a Bek-

Topst OB u OD nesxar Ha Amaromamu BD, cirenosa- Cl[o]

TeJIbHO, OHH IIONAPHO KOJINHeapHH. OTclofa cienyer,

YTO y HOJYYEHHOT'0 UeThIPeXyroJbHHUKA CTOPOHBI IIO- [0]B D[O]
OapHO IapajijlelbHbl. 3HAYHUT, MOJYUYEHHBIA YeTHIpeX-

YroJlbHUK — mnapajuleqorpaMm. Taxk Kak JUaroHaIu

OPSMOYTIOJbHUKA PaBHBI X TOUKOM ImepeceueHUA JeJAT- A[O]

¢S moIoJaM, TO CTOPOHLI MOJYYEHHOrO IapaJiellorpaM-

Ma paBHBI. CllefoBaTeJbHO, MOJYUYEHHBLIA Oapajjieso-

rpaMM — poM6. Tlo mpaBMIy MHOTOYrOJBHMKA CJHOMKe-

Hus BekTopoB OA + OB + OC + OD = 0.



YyeOHuk «reomefpml. 7-9» N.®. WlapbirnHa

TECT 1

BapuaHnr 1
Yacts 1

1.0rBeT: 1.

Pemenne. Tak kak cyMMa BEYTpeHEMX OMHOCTOPOHHHMX VIJIOB, 06pa30BAHHEIX IIPH mepece-
YeHHUH [BYX IPAMBIX N 1 m ceKymeit k, pasHa 90°, To npAMbIe 2 ¥ m mepeceKaloTcs X 06pasyior
TpeyrojgbHENK. CyMMa ZBYX YTJIOB 3TOr0 TpeyroibHHMKa paBHa 90°, 3HAUHT, TPEYyroJbHHK —
OpsaAMOyroabHIMA. CleoBaTebHO, NPAMEIE 71 U1 M — NepHeHAUKYISAPHEL.

n

2.0rBerT: 3.

Pemierne. O603HaYMM yIJIbI TpeyroabEUKa o, B 1 y. Ilyets Y > o + B. ITo Teopeme o cymme
yTJIOB TpeyroabEHKa O + B + v = 180°. Orcioga 2y > 180°, sgauut, y > 90°. CiegoBaTesbHO,
TPEeyroJbHUK — TYHOOYTOJbHBIN.

3.0TBerT: 3.

Pemerme. VYroJj, cMexHBHIH ¢ yrioM 5, sBiAgeTcs BHYTPEeHEHM OJHOCTOPOHHUM IIO
OTHOIIEHMNIO K yriy 1 npym npaMHX ¢ H [ u cekymeit b. ITo ycaosuio £1 = £ 5, 3Haunr, cymma
yTJja, CMeyXHOro ¢ YIJioM 5, u yria 1 pasaa 180°. CrefoBaTenbHo, IpsMele ¢ U [ mapajijelbHE.

Yroya, BepTHKaJIbLHLIA C YyriIoM /4, cocTaBjifeT ¢ /5 mapy COOTBETCTBEHHBHIX YIJIOB IIPH
opAMBIX d ¥ [ u cekymeii b. Ilo ycaosuio /4 # /5, 3HaunT, npsameie d B [ He mapajJjejbHEI.
ITockoasKy npsiMEIe ¢ ¥ f mapajiieabHEI, a OIpsaMble d U [ He mapaJjjelbHLI, TO IpsAMbIe ¢ U d He
napaineabsbl. Cienosarensso, ¢ || f 4 d.

4.0rBerT: 1.

Pemenne. CoequaNM NeHTP OKpy»xHOCTH O ¢ TOUKOI KacaHUA npsaMoit CD 1 OKPYKHOCTH —
toukoil C. B Tpeyronsanke ACO croporsl AO u CO paBHHI KaK paAnychl OHOM OKPYKHOCTH,
3HA4YNT, TpeyroabENK ACO — paBHOGeApeHHEII, a Tak Kak ZCAO = 60°, To Tpeyroapanx ACO
paBHOcTopoRHHNM. B TpeyroabEuke CAD: ZCAD = 120° kak cmesxxHbIi ¢ ZCAO = 60°; L DCA =
=/0CD - LACO = 90° - 60° = 30°. 3mauuT, OO TeopeMe O CyMMe YIJIOB TpeyroJbHHKA
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£4CDA = 180° - LCAD — £DCA = 30°. CrnemoBarenbHo, £ DCA = LCDA, oTciofla TpeyroJibHUK
ACD — paBHOGeIpeHHBI.

C

\&S

5. 0TrBerT: 2.

Pemenue. Touka nepeceuenns: 6HCCEeKTPHC TPEYTOJbLHAKA ABJISETCA MEHTPOM OKPY>KHOCTH,
BIOMCAHHOH B 3TOT TPEYroJbHHUK, & TOUYKA IIepeceueHUsA cepefHHHBIX MEPHeHAUKYJISpPOB Tpey-
FOJIbHUKA SIBJISETCA LEHTPOM OKDPY>KHOCTH, OIIMCAHHON OKOJIO 3TOI'0 TPEyroJbHHUKA.

M3 TeopeMBl 0 MejuaHe paBHOGEJPEHHOr0 TPEYTOJbLHUKA CIeLyeT, YTO GHCCeKTpHCa U BRICO-
Ta paBHOGeIpeHHOr'0 TpeyroJibHNKa, IPOBeleHHbIe K ero OCHOBAHMIO, COBIAZAIOT. A U3 onpeze-
JIeHUs cepeAVHHOTO NePHeHANKYIspa cjlelyeT, UTO BRICOTa, IpoBeJeHHAasA K OCHOBAHHIO PABHO-
OelpeHHOro TPeyroJIbHUKA, COBOAJAET C CepeJHUHHBLIM IeplIeHANKYJIAPOM K ero OCHOBAHUIO.
B paBHOCTOPOHHEM TPEYTOJLHUKE 3TO YTBEPKAEHHE CIIPaBeJIMBO JIS BCeX CTOPOH TpeyroJbHHU-
ka. OTclofia cjieAyeT, YTO B PABHOCTOPOHHEM TPeyroJibHHKe GMCCeKTPHCH YIJIOB COBIAAAIOT C ce-
peIHHHBIMU NepHeHINKYIApaMi. 3HAUUT, B PABHOCTOPOHHEM TpeyroJbHNKe HEeHTP BIUCAHHOM
B TPeyToJbHUK OKPY’KHOCTH COBIAKAET C IeHTPOM OIHCAHHOM OKO0J0 Hero okpyskHocTH. Ciexo-
BaTeJbHO, JAHHBIN TPeyroJbHNK — PaBHOCTOPOHHHIA.

A

<YA

NE

Yacte 2
6.0rBerT: 97.

Pemenne. Yrawl 41 u /2 ABAsAIOTCS BHYTPEHHMMH OZHOCTOPOHHHAMH IIPH HapaljeJbHBIX
NIpAMEIX [ U ¢ ¥ cekymmeH a, U Tak Kak £1 + £2 = 108° + 72° = 180°, ciexoBaTelbHO, IPSIMBIE
[ ¥ ¢ — mapaJjieJibHEI. BBefieM fomosHUTe/IbHOE 0603HAaAYeHNE HA PUCYHKe: yroJ 6, BepTHKaIb-
HBIA yriIy 5, £6 = £5 = 83°. ¥Yruwl L4 n £6 ABiasercsa BHYTPeHHUMH OJHOCTOPOHHMMH IIPH
napaJjjleJbHBIX OPAMBIX [ M ¢ U cekymelt b, sHauur, £4 = 180° — 26 = 180° — 83° = 97°,
CuegoBaTenbHO, £4 = 97°.
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7.0rBerT: 60.

Pemenne. Tpeyronsank FEC — BONCaHHHHA B OKPY’XKHOCTh C IIeHTPOM B TouKke O;, IpHdeM
neHTp O, Jexut Ha cropoHe CF Tpeyroasuuka FEC. Orciofa TpeyroapHuk FEC — OpaMoyroJs-
HBEI|, B KOTOpOM BuMcaHHHN /CFE = 30°, xak cMeXHBbIH ¢ yriaoM AFE. 3Ha4YnT, IO TeopeMe 0O
cyMMe yrioB Tpeyroiabauka L FCE = 60°. Touka C — obmasd AJ1d 06enxX OKPYy>KHOCTel, 3HAYMT,
£/ FCE siBnsieTcs BOMCAHHLIM M B OKPYsKHEOCTh ¢ EHTPOM B Touke O, T. e. 310 yroax DCA. Takum

0o6pa3oM, B OKPYKHOCTH C IeHTPOM B Touke O BurcaHHble Yrinl DCA u ABD onupaioTrca Ha OXHY
nyry. 3uaumt, ZABD = /DCA =3 = 60°.

8.0rBeT: 120.

Pemenne. [To TeopeMe o cyMMe yrioB TpeyroabHuka ZACB + LABC + £BAC = 180°. Tak
KakK TpeyroabHHK ABC — npaMoyroibHRI, To LZABC + /BAC = 180° — LACB = 90°.

‘B Tpeyroaveuxe ADB: LDAB + £DBA = (LABC + £BAC) — (LCAD + LCBD) = 90° -
—30° = 60°. CregoBaTeabHo, LADB = 180° — (L DAB + £DBA) = 120°.

9.0rBerT: 35.

Pemenue. Ilo ycaosuio OA = OB = OC, 3HaunT, TOUKH A, B u C paBHOyAaleHH OT ToukH O,
T. €. JIe;KaT Ha OKPYKHOCTH ¢ IeHTPoM B Touke O. Yros AOB saBiseTCs HeHTPAJLHEIM YIVIOM,
paBeH 70° ¥ onmpaeTcs Ha AYry, CTArmBaeMyio xopgoii AB. ¥Yrox ACB saBideTcsi BOINCAHHBIM
YTJIOM ¥ OnIMpaeTcs Ha TY e AYTrY, CTATHBaeMyIo Xoproii AB, uro u yroin AOB. CiefnoBaresbHo,
Z/ ACB nao TeopeMe 06 HU3MepeHHN BIMCAHHLIX YIVIOB paBeH 35°.

A

B
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10.0rBeT: LACB = 40.

Penienne. ITo TeopeMe o cymMe yriioB Tpeyroibeuka ABD: ZABD + £ BAD + £ BDA = 180°,
oTrkyaa ZABD + £ BAD = 180° — 70° = 110°. Tak kak ayun AD n BD — 6ucceKTPUCHI BHEITHUAX
yIJIOB IIpH BepmuHax B u A Tpeyronpanka ABC, To cyMMa BHEIIHHX YIJIOB TpeyroabHnka ABC
upu BepimnHax B i A paBra 220°. Tak Kak BHYTPeHHHI M BHEIIHUH YrJIkl IPY OXHOM BepIINHe —
cMekHBIe M paBHH 180°, To cyMMa yriioB npu Bepmunax B u A Tpeyroananka ABC pasHa 140°.
CrnegoBaTeabHO, ZACB = 180° — (LABC + £BAC) = 40°.

/B@L
D

C A
11.0TBerT: 45.

Pemenne. O6o3aaunm yroa BAC Tpeyroasauka ABC yepes o. Tak kak TpeyroabEnk ABC —
paBHOGeapeRHMH, To ZBCA = £LBAC = 0, a no yciaosuio LABC = 4/ BAC = 4a. Ilo Teopeme o
cymMMe yrioB TpeyroasEuka L BCA + /BAC + LABC = a+ a + 40 = 6o = 180°, a = 30°.
3nauut, LZABC = 120°. B Tpeyroanauke BFA: ZABC = 120°, L BAF = 15°, Tak Kak OTpe30OK
AD — 6uccexrpuca £ BAC. CiegoBaTesibHO, II0 TeOpeMe 0 CyMMe YIJVIOB TpeyrojlbHuka L BDA =

=45°.
B
%D\
LA C
12.0rBeT: 120.

Pemerne. Ilyctes Ans onpegenessoctn UBC : WCD : UDA : VAB =3 : 7:5: 3. Takum
o6pa3oM, Bcsd OKPYKHOCTb pasfieeHa Ha 18 yacreit, orcioga WAB = 60°, UBC = 60°, UCD =
=140° u UDA = 100°. Tak kak Bce BepINMHKI UYeThIpeXyroabHHKa ABCD inexxaT Ha OK-
PYXHOCTH, TO BCe er'o yrJkl BuucaugHble. Yros BCD onnpaercs Ba xyry DAB, paBHy10 cCyMMe XYT
AB u AD, UBAD = UAB + UAD = 60° + 100° = 160°. ¥Yron DAB onnpaeTrcsa Ha IyTy,
JomnoJHswmyio xyry BAD no 360°, T. e. ayry BCD, pasryio 200°. ¥Yroa ADC onupaeTcs Ha ATy
ABC, pasuyio cymMe ayr AB u BC, WABC = UAB + UBC = 60° + 60° = 120°. ¥Yrox ABC
onupaeTcA Ha Ayry, AonoiaHsmwomyo ayry ABC go 360°, . e. nyry ADC, pasnyio 240°. Takxum
obpasoM, Ha Hanboubinyio Ayry ADC, paBryio 240°, onupaerca LABC, cienoBaTesibHO, LZABC =

=120°.
c
B gf ; : .
O.
AP
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Yactb 3

13. Pemernne. Ilycts Toukm A m B npsMoil @, yepe3 KOTOpHIE IPOXOAUT OKPY?KHOCTH €
neHTpoM B Touke O. Orpeskn OA m OB paBHH, KaK paguychl OJHON OKpPY’KHOCTH. 3HAUMNT,
Touka O JIe:KUT Ha cCepeIUHHOM IepHeHAUKYIApe K oTpe3ky AB. O6o3HaunM cepefNHY OTpe3Ka
TouKo# N.

1. Kaxknasa Touka cepeJMHHOro mepneHAWKYJsApa O K oTpe3ky AB sABisieTcd LEHTPOM
OKPYXXHOCTH, IIpoXoAAINas Yepe3 ToUKU A u B npsmoi a. IIycTs Touka O; NexXKUT Ha IpsAMOR

ON. IlpoBeaeM OKpY>XKHOCTL ¢ IeHTPOM B Touke O, pasuycom, paBHEM O;A. Tak kak Touka O,

JexxnT Ha npsamoirt ON, To TpeyroabHHKN AON um BON paBHB Kak NpPsMOYroJbHEIE Tpe-
VTOJILHMKH IO ABYM KaTeTaM. 3HaUHT, oTpe3skn OA u OB paBHHI, a CJIeJ0BaTeIbHO, OKPY>KHOCTH
C IeHTPoM B Touke O; IPOXORUT Uepes TOUKY B.

2. Ecin oKpyKHOCTH NPOXOANT Uepe3 TOUKHU A 1 B IpsiMoii a, TO ee EHTp JEKHUT Ha IPAMOH
ON. Ilycre Touka Oy — IEHTP OKPY’KHOCTH, IPOXOAAmeil yepea Touku A u B mpamoii a, He

JIe3KHUT Ha npsamoiit ON, Toraa yepes Touky N OpsIMOIi @ IpoBeJeHkl ABa NeponeHAUKyaapa ON u
O,N, 49TO NPOTHBOPEYHT TeopeMe O €AWHCTBEHHOCTH NepHeHAWKYJspa, IPOBeJeHHOro uepes

JaHHYI0 TOYKY npamMoil a. CiaexosarennHo, npsaMbie ON u O,N coBnajaior, T. e. Touka O,
OpHHaILJIeKHT apamoii ON.

14.0rBeT: 70.

Pemenue. Tak kak TpeyronrbEMK CM B — paBHOCTOPOHHHIA, To L BMC = /A MCB = L MBC =
= 60°. Okono TpeyroabENKa ABC MOXXHO OOMCAThE OKDYXKHOCTh. IIo yciaoBuio ZABC = 20°, a
LACB = 10°, srauur, ZBAC = 150°, a gyra BAC paBra 60°. ¥Yroax BMC, paBumuIii 60°, onupa-
eTcd Ha 3Ty AyTry, cjefoBaTejbHO, yron BMC saBasieTcd HeHTPaJIbHLIM IO OTHOIIEHHIO K YTy
BAC, a Touka M — DeHTPOM OKPY>KHOCTH, OMMCAHHON OKOJIO TpeyrojbHMKa ABC. Orciona,
AM = BM = CM, u tpeyroabEUK CMA — paBHo6eapenHuIi. OTciofa cienyer, uro LMAC =
=/LMCA, LABM = LACB + LMCB = 10° + 60° = 70°. Orcioga yron MAB pasern 70°.

A
B C

M

15.0rBeT: 1,5u3,5.

Pemenne. KacarenbHble, mpoBeZileHHLIe U3 OJHON TOYKH K OKPYKHOCTH paBHbI. O603HaUUM
KacaTeJbHble, BHIXOAAINNE U3 BePIIUHLI A, depes X, H3 BepIINHLI B — y, u3 Bepmuunl C — 2,
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13 BepmuHEbl D — v, u3 BepmuEsl E — w. TornraAB=x+y=5,BC=y+2=6,CD=z+v =
=7, DE=v+w=8,AE=w+x=9.0rciojay=5-x,2=6-(5-x)=1+x,0=T-(1+
+x)=6-x,w=8~-(6—-x)=2+ x. 3uaunT, cropoHa AE =w+x=2+x+x=2+2x =9,
x = 3,5. CrenoBaTenbHO, TouKa kacaHUA K nenut cropony AB Ha oTpeskn AK = 3,5 u BK =1,5.

BapuanTt 2
Yactb 1

1.0TrBerT: 2.

Pemerue. Yron DAB fBjsieTcS BepTHKAJBHBIM [10 OTHOINEHHIO K yray EAC u, sHauwmr,
paBeH . C apyroii cropors!l yrinl DAB 1 FBA cocTaBasioT napy BHYTPeHHHX OLHOCTOPOHHHUX
YTJIOB OPY OPSAMBIX 11 U m U cekymeii k. OTciona ciegyeT, UTo BHYTPeHHHAE OZHOCTOPOHHENE YT
OpH NepecedyeHUN OPAMBIX 1t 1 I ceKymeit k — Tynsle ¥ KakAbli paBeH 130°. IToaToMy npsaMsie
n ¥ m OepeceKaloTcd U o6pas3yioT TpeyroJbHHK, OZHA CTOpoHa Koroporo AB. ¥roax CAB —
cMexHbI ¢ yriaoMm DAB, 3raunT, paseH 50°, yron ABG — cMexxHBI# ¢ yriiom ABF 1 Toxe paBeH
50°. Ilomyumam, 4TO YyIJbl, OpHJIeXalmue K CTOpoHe AB paBHBI, 3HAUYHAT, IOJYUYeHHBIH
TpeyTroJIbHUK — paBHOGeJpeHHK, a yroJ Npu Bepmubge paBeH 80°. CiegoBaTeasHO, IPAMEIe N
' m IepeceKaloTcs, HO He NepHeHAuKYIAPHEI.

k
E
A
n FBAB G

2.0TrBeT: 2.

Permnerne. O603Ea4YNM yribl TpeyroabHUKa o, B u y. IIyers Y = a + B. ITo Teopeme o cymme
yTJyIoB TpeyroiabHuKa o + 3 + y = 180°. Orcioga 2y = 180°. 3nauur, y = 90°. CiaegoBarennHo,
TPeYroJbHUK — INPAMOYIOJbHEIN.

3.0rBeT: 1.

Pemenne. Tak xak yriasl Z1 n /2 ABIAKTCA BHYTPEeHHUMH HAKPECT JIeKAIlUMMI M paBHEI
IpYyr IPYTY, TO IpAMEIe e ¥ d napajjielbHHl.

¥Yroi, cMeXXHBIH ¢ YyIJIOM 4, SBJIAeTCsI BEYTPEHHUM OJHOCTOPOHHUM ITI0 OTHOIIEHHIO K Yy 3
OpH OPAMBIX ¢ 1 d 1 cexymeil a. Ilo ycxoBuio £3 # £4, 3HaYuT, cyMMa yrja, BEHYTPpeHHEro
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ONHOCTOPOHHEro ¢ yrjioM 3, m yria 3 He pasHa 180°. CaenoBaresbHO, IpAMbIe ¢ M d He
napajenbHbl. IIocKoMBKY OpAMbIe e 1 d HapajjelbHbl, a IpAMbie d M ¢ He IapaJUleJbHEl, TO
OpsAMEle e U ¢ He NapajlieJIbHbI.

4.0rBerT: 3.

Pemenne. CoefMEAM IeHTp OKpy:KHOCTH O ¢ TouKoi kacaEnA npsamMoit CD u oxpy:KHOCTH —
Toukoit C. B Tpeyronsanke ACO croporEl AO 1 CO paBEH KaK pagnychl OQHOK OKPY>KHOCTH,
3HAYNT, TpeyroibHAK ACO — paBHOGenpeHHH 1 LCAO = LACO = 70°. B tpeyronsauke CAD
£LCAD = 110°, rak cMexxHRI ¢ LCAO = 70°. LDCA = £LDCO - LACO = 90° — T70° = 20°.
3HaunT, IO TeopeMe O CyMMe YTJOB TpeyroabEmka LCDA = 180° — LCAD - £DCA = 50°.
CrnenoBaresbHO, B TpeyronbEnke DCA Bce yrisl — pasHBle, OTcCiofla TpeyroabHUK ACD —
PasHOCTOPOHHUIA. ’

5.0TtBeT: 1.

Pemenne. B Tpeyroasanke ABC k cropore BC npoBefieH cepeAMEHBINH nepneRAuKyasap ND,
ND 1 BC u BD = CD. lleBTp BOHCAHHOI OKpPY>KHOCTH (Touka O) JIeXKUT Ha CepPeJJMHHOM
nepneaguKyasape ND. PaccmorpumM TpeyroasEAKH BOD n COD. Tak kak otpesok OD nekHT Ha
CepeARHHOM HepHeHANKYJaspe, TO TpeyroabHHKH BOD n COD npamMoyronbHble 1 KaTeThl BD n
CD paBnb, OD — o6muii kaTeT. 3HAYAT, TpeyroabHUKH BOD n COD paBHH IO ZBYM KaTeTaM.
13 paBeHCTBa TPeyTOJLHEUKOB clexyeT papeHcTBO BO = CO m cooTBeTCTBYIOmMuUX yriaoB LOBD =
=/0CD. lleHETp BIOHCAHHOI OKpPY’KHOCTH #BJfAeTCs TOYKOM IepeceueHHMsT OGucceKTpuc
TpeyroapHnKa, 3Ha4uT OB 1 OC — 6HuccekTpucH yrios ABD n ACD, ns paBeHcTBa LOBD =
= £0OCD cnepyer LABD = LACD. CiepfoBaTesibHO, TpeyrojJbHUK ABC — paBHOGeApeHHbLIH.
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YacTtb 2

6.0rBerT: 97.

Pemenue. Yriasl £2 U /4 ABIAIOTCSI OZHOCTOPOHHHUMH IIPYU NapajielbHbIX NIPAMBIX ¢ U d U
cekyme# b, m Tak Kak £2 + /4 = 90° + 90° = 180°, ciaenosareJbHO, OpAMLle ¢ U d —
napajeJbHbl.

¥Yrasl £1 1 /3 ABIAETCA COOTBETCTBEHHBIMHU MIPH NapasjebHBIX OPAMBIX ¢ ¥ d U CeKyIIei
a, 3gauut, /L1 =,3 =97°.

7.0TBeT: 45.

Penienne. Tpeyronsauk FOD — BOMcaHHBIA B OKPY>XKHOCTD C IIeHTPOM B Touke O, IpUUYEM,
neHTp O; nexur Ha cropoEe FD rtpeyrombEuka FOD. Orcioga TtpeyroabEuk FOD —
OpsSMOYroJbHKI, B KoTopoM ZFOD =-90° xak BOHMCaHHBIN yroJ, OmHpaloImmuiics Ha JUaMeTp.
¥Yroa FOD pnst OKPY’KHOCTH € IeHTPOM B Touke O sABIAeTCS NeHTPalbHBIM yrioM AOC. Takum
0o6pasoM, B OKPY’KHOCTH ¢ meHTpoM B Touke O meHTpansHbl yroa AOC u BnucasHELINA yroa ABD

onmpaloTcA Ha OJHY AYry. 3HAUMUT, IO TeopeMe 0 BOMCAaHHOM yrie LABC = % ZAOC = 45°.

B

AN
L

Pemenue. Ilo TeopemMe o cymme yrios tpeyronsauka LACB + LABC + LBAC = 180°,
sHauuT, LACB + ZABC = 180° — ZBAC = 180° — 64° = 116°. Tak kak orpesxkn BD u CD —
ouccexkrpucel yraos ABC u BAC, To cymma yrinoB CBD u BCD paBHa mOJIOBHHE CYMMBI YTIJIOB
ABC u BAC, 1. e. 58°. Ilo TeopeMe 0 cyMMe yIVIOB TpeyroJibHUKAa B TpeyroiabHuke BDC £LCDB =
=180° — (£LCBD + £BCD) = 180° - 58° = 122°.

A

& N\ ¢
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9.0rBerT: 70.

Pemenue. ITo ycaoBuio OA = OB = OC, 3a4uT, Touku A, B u C paBHOyAaeHkl oT Touku O,
T. €. JIeXKaT Ha OKPY’KHOCTH ¢ NeHTpoM B Touke O. Yrox ACB siBisieTcs BOIMCAHHBIM YTVIOM M
onupaeTcs Ha AyTy, cTAruBaeMyio xopaoit AB. Ilo Teopeme o cymMMe yrJoB TpeyroisHEnKa LABC =
= 35°. Yrou AOB sBisieTcs NeHTPAJILHLIM YIJIOM U OIIXpaeTcA Ha TY Ke AyTy, 4To u yroia ACB.

CiegoBarensHo, ZAOB no TeopeMe 06 U3MepeHHH BOMCAHHKIX YIJIOB paBeH 70°.

A

10.0TBerT: 76.

Pemenue. ITo Teopeme o cymme yriioB Tpeyroasauka ABC LABC + £BAC + £BCA = 180°,
oTkyna /BAC + £ BCA = 180° — 28° = 152°, Tak KaK BHyTPeHHHU ¥ BHEINHUH YIJIbl DK OTHOMH
BepIinHe — CMeXKHble X paBHHI 180°, To cyMMa BHemIHUX YIJIOB TpeyrojJbHMKa ABC paBHa
208°. Tak kak ayuun AD m BD — O6HCCeKTpHCH BHEIIHHX YIJIOB IpM BepmuHax B u A
TpeyroiabEnka ABC, sgauur, cymMmma yriaos ABD um BAD TpeyroanEnka ABD paBra 104°.

ITo TeopemMe o cymMMe yriioB TpeyroabHuka L CAD + /_ACD + /BDA = 180°. CnepgoBaTteybHO,
£BDA = 180° ~ (LCAD + LACD) = 76°.

B

11.0rBeT: 72.

Pemienne. O6osHaunm yroa BAC tpeyroabauka ABC uepes 20, Toraa £ DAC = £LDAB = q,
Tak Kak oTpe3ok AD — ©OmccexkTpuca /BAC. Tpeyronsuuk ADC — paBHoOGegpeHHBIH, IO
yeaosuio AD = DC, ssaunt, ZDAC = LACD = o. Ilo TeopeMe 0 BHeIIIHEM yTIJie TPeyroJbHUKA
ZADB = 20, a Tak Kak TpeyroabENK ADB paBHOGEIPEHHBII, N0 ycioBuIo AD = AB, Tto LADB =
= /ABD = 20. 3Ha4uT, N0 TeopeMe O CYMMe YIJOB TpeyroiabHuka / BAC + LABC + /ACB =
=20+ 20+ o= 180°, 5a=180°, oo = 36°. CiremoBarenbno, LZABC = 72°.

B

12. 0T BeT: 65.

Pemenue. IlycTh nia onpenenernoctn UAB = 56°, UBC = 74°, UCD = 97° mw UDA = 133°.
Tak Kak Bce BepHIMHEI YeThIpeXYrodbHMKa ABCD ne:XaT Ha OKPYXXHOCTH, TO BCE €ro YIJIH
BIHcaHHLIe. Yroa BCD onupaercs Ha gyry BAD, paBHyIo cymMe ayr AB u AD, WBAD = UAB +
+UAD = 56° + 133° = 189°. ¥Yron DAB onupaeTcs Ha Iyry, AonoJaHswomyo ayry BAD ro 360°,
T. e. gyry BCD, pasnayio 171°.
6-3364u
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Yron ADC onupaercsa Ha ayry ABC, paBuyio cymme ayr AB n BC, UABC = UAB + UBC =
=56° + 74° = 130°. ¥Yrox ABC onmupaeTcs Ha Ayry, ponoassiomyio ayry ABC no 360°, T. e.
nyry ADC, paBryio 230°. Takum oGpasomM, Ha HauMeHbIIYIO0 AYTY ABC, paBrylo 130°, onupaer-
ca LADC, caepoBaTelsbHO, ZADC = 65°.

Cc

A\__/D

Yacts 3
13. Pemenne. IlycTs @ Touka KacaHHS HPAMOH @ M OKPYKHOCTH C HEeHTpoM B Touke O.
Coeguaum Touku O m Q. IlpsaMas OQ nepneHAUKYJIApHA IOPAMON @, TaKk Kak @ — ToOYKa
KacaHU.

1. Kaxxnasa Touka npsamMoit OQ siBiIseTCS MEeHTPOM OKPYXKHOCTH, Kacalolleics NpAMoi a B
rouke Q. IlycTs Touka O, jnexuT Ha npsamoii OQ. IIpoBesieM OKPY’KHOCTb C HEHTPOM B Touke O,

paguycomM, paBHeIM 0,Q. Tak kak Touka O; JeXXuT Ha mpaMoii OQ, a npamasa OQ, mepnes-
AUKYJIAPHA IPAMOM @, TO OKPY>KHOCTh C EeHTPOM B Touke O, KacaeTcs IPAMOIi a, YTO clegyeT
H3 oIpeJeIeHNA KacaTeJbHOM.

2. Eciii OKpYKHOCTb KacaeTcd OPAMOM @ B TOUKe @, TO ee IMeHTP JeKHAT Ha mpamMoil OQ.
IIycre Touka Oy — mMEeHTP OKPYKHOCTH, Kacaloleiica NpAMOi a B TOYKe @, He JIEXKHUT Ha IPAMOM
0Q, Torja K npsMoM a IpoBeJeHsl JBa NepneHANKYIApa OQ 1 O,Q, YTO IPOTUBOPEUHUT TeOpeMe
0 eJUHCTBEHHOCTH NepIeHINKYJspa, IPOBeJeHHOIo yepesd AaHHYIO TOYKY mpsmoil a. Ciego-
BaTelIbHO, IpsAMile OQ 1 0,Q coBnajalor, T. €. Touka O, NIpHHAAJNEKUT OpaAMoil 0Q.

05'

14. OtseT: 20.

Pemenne. Ilo ycirosuio ZABC = 80°, a LZACB = 70°, sgaunr, LABC + LACB = 150° n
£BAC = 30°. Tak kKak TpeyroasHuk CMB — paBHoctopoHHmii, To ZBMC = 60°. Oxojo
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TpeyrojibHuKa ABC MOXXHO OIHCATh OKPYKHOCTh. B 3T0oil OKpY>XKHOCTH BIMCaHHEINA yroa BAC,
paBHbIX 30°, onupaetcd Ha ayry BC. Ha sty ke ayry BC onupaerca yrox BMC, paBuslit 60°.
3HauuT, yroja BMC siBisercs NeHTPaJbHLIM IO OTHOIIEHNIO K yray BAC, a Touka M — neHTpoM
OKPY>XHOCTH, OIIMCaHHOH oKoJo Tpeyrojbumka ABC. CiuepoBateabHo, AM = BM = CM, u
TpeyroibENKk BMA — paBHoGeapeHHRIr. OTciona ciaenyer, uro LMAB = /ABM, /ABM =
=/ABC — £CBM = 80° — 60° = 20°. Orciona yron MAB pagen 20°.

c

B

15. Pemenue. IIpenmonosxuM, 4To CTOpoHK! AaHHOro nmarmyroasHnka ABCDE kacaioTca
HeKOTOpOH OKPYKHOCTH C IleETpoM B Touke O. KacaTenbHElIe, IpoBeAeHHBIe U3 OJHOM TOYKH K
OKDY>XHOCTH, paBHEI. OGo3HaUMM KacaTeJbHbIe, BHIXOASINWe N3 BEePIIMHBI A, yepe3 X, H3
BepmHEL B — y, us BepmuHnl C — 2z, n3 BepmuHbl D — v, u3 Bepmunbl E — w. Torga AB =
=x+y=6,BC=y+2=8,CD=z+v=T7T,DE=v+w=9,AE=w+ x=4.0Orciogay =6 —
-%,2=8-(6-x)=2+x,v=T-(2+x)= 5—x,w=9—(5—x)=4+x. 3HAYNUT, CTOPOHA
AE=w+x=4+x+x=4+2x=4,x=0.

IIpnman K OpoTHBOpeUYNIo, Touka Kacagnusa L geant cropony AB Ha oTpesku AL =0 u BL =
= 4, 4TO0 HeBO3MOXKHO, TaK KaK ToOuka L siBJisieTcss BHyTPeHHell Toukoil oTpe3ka AB.

TECT 2
BapuaHnT 1
YacTb 1
1.0TrBerT: 4.
Pemenne. Tpoiika uncex 6, 9, 12 nponopouoHaabHa yncaam 2, 3 1 4, Tak Kak g = g = 122 = 3.
2.0TrBeT: 2.

Pemrenne. O603HauuMM TOUYKY DepeceueHHA pguaroHaneil 6yksoit O. Ilo ycxoBuio B
yeTsipexyroasauke ABCD: AB | CD, BC | AD, 3Hauwr, ueThipexyroJbHMK ABCD —
napajutenorpaMm. Yrasl BAC m ACD paBHHE K&K HaKpecT JeKamye IpH IapajleJbHBIX
npaMelX AB u CD u cekymei#t AC. Vrabsl CDB u ABD paBHB Kak HaKpecT JeXXaliue IpH
napauiedbHBIX NpAMEIX AB u CD u cexymeit BD. CregoBaTennro, £/BAC = ZACD = /CDB =

= /ABD, a, 3raunT, TpeyroabEukn AOB nu COD — paBHoGenpeHHEIe. 1o ¢BoiicTBY AuaroHaJei
6" ‘
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napanneaorpamma AO = CO u OB = OD, a tak kak AAOB — paBHoGeapeHHbIi, To AO = OB.
3HAUNT, AUATOHAJIHN IapajiejorpaMma paBHbl. ClegoBaTenbHO, mapaiienorpamm ABCD —
npAMoyroasHHUK. IIpamMoyronbauk ABCD He siBisfieTcs KBaAPaToM, TaK KaK y KBajgpaTa yroJ
Me Xy CTOPOHOM M AMAaroHajbio paseH 45°, a no ycuosuio yriast BAC u CDB paBHHI 67°.

C

D p

3.0TrBerT: 3.

Pemenne. CropoHb! YyeTbIpexyrodbHuKa KLMN, BepIINHAMH KaKOTro ABJISIOTCS CepeJNHLI
cropoH poMb6a ABCD, nonapHo napajjeJbHhI €ro JHAaroHaJIsSM IO TeopeMe O CpefHeill JHHWUH
TpeyroabHNKa. CropoEsl KL 1 MN napajieabHbl ero guarosaiu BD, a cropoanl LM u KN
napajiienbHBl fuarosanun AC. CiegoBaTesabHO, YeThipexyrolbHUK KLMN — napaiiexorpaMM.
Tak kak guaroHanu AC u BD pomb6a nepneHIUKYJIAPHEI, TO YIJIK HapajjejorpaMMa IIpsMble,
T. e. napajujenorpaMM KLMN — npamoyroasHUK. Pom6 ABCD oTiInueH oT KBafpaTa, 3HA4YHUT,
ero puaroHand AC u BD He paBHBI, IO3TOMY He paBHhI U cocegHue croponl KL n LM
npsMoyrojbHERKa. CiiefoBaTeabHo, IpsaMoyronbHUK KLMN He ABisieTcAa KBaZpaToM.

B
L M
A c
\
K N
D
4.0TBeT: 2.
Peimnenne. PaccMoTrpuMm Tpeyroavauku ABC u CQK. Ilo ycaosmw, ABCD — mnpsimMo-

YyroJbHHK, oTciofia ZABC — npsiMoii; orpe3ok KL nepneBANKYyasApeH AnaroHaau AC, 3Ha4ur,
ZCQK — npamoii. TakumM o6pasomM, TpeyronsEUKn ABC 1 CQK — npsMoyroJbERIe. YTibl BAC
1 QCK paBHBI KaK HaKpecT Jiexallhe NPH NapaJljelbHbIX IpAMEX AB u CD u cexymeit AC.
CileoBaTeJILHO, IPAMOYroibHble TpeyroibHUKN ABC u CQK nopo6mni. Tak xak, AB : BC =
=4:3,TouCQ: QK = 4: 3, sHauut, QK = 12 (cm). :

B C
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5.0rBerT: 18.
Pemenne. Ilo ycnoBuio uernipexyronpEnkn QGRF n ABCD nono6HH M uX KoadbdbHIueHT

nono6us paBeH k = -2- 38auuT, Poopr = Papcp WM Pypep = EPQGRF ITo ycaoBuio, Pypep —

= Pogrr = 12 cM, T. €. Pogpr = EPQGRF - 12, orciona, §PQGRF =12, Pogrr = 18 cM.

A G
Q
R
b B F
C
Yacts 2

6.0TBeT: 135.

Pemenne. Tpeyroasank ABH — npamoyroJibHHIE, 0o yciaoBnio BH -— BeicoTa mapal-
JenorpaMma ABCD, u paBHoGenpeHHHH. I3 TeopeMbl 0 CyMMe YIVIOB TPeYroJbHHUKA CIeAYeT,
4TO OCTPhIM YyToJ HNpAMOYTrojbHOTo paBHOGepeHHOIO TPeYroJbHIHKA paBeH 45°. B mapasnreso-
rpaMMe CyMMa YTJIOB, IPHJIEeXaIINX K OJHOH cTOpoHe, paBHa 180°, sHaunr, ZADC = 135°.

A H D
7.0TBerT: 15.

Pemenue. CoeuenM Toukn O m O; — neHTPHI OKpykHOCTeH. Il0o ycIoBHIO OKPYKHOCTH C
neaTpaMu O u O, kacaloTcsi BHeIIIHUM o6pa3oM B Touke A, 3HAYHT, IO OIIpeJieIeHUIO BHENIIHETO
KacaHHA OKDYXHOCTeH Touka A mpuHamiIexuT orpe3ky OO,. PaBHoGenpeHHBIE TPEYTOJBHUKH
AOB u AO,C nono6uerl, Tak kak yriabl OAB n O,AC — BepTHKaJbHBIE, CIeJ0BaTEJbHO, paBHBIE.
Cropornl OB u O,C — CcOOTBeTCTBEHHBIE U SBJIAIOTCA PafNycaMy OKPYy»KHocTel ¢ meHTpaMu O u
O,. 3naunr, xo3ddpunueHT noxo6us TpeyroabankoB AOB u AO,C pasen 3, (OB = 9 cm, O0;,C =

=3 cM). B cuny TeopeMbl 00 OTHOIIEHWH COOTBETCTBYIOIIMX JHHEHHBIX 3JIeMEHTOB JABYX
moJOo6HEIX TpeyrojbHUKOB, AB = 3AC, Tak kakK cTopoHEI AB m AC — cCOOTBeTCTBeHHHIE.
CiepoBatennHo, AB = 3AC = 15 cm.

C

=
e
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8.0TrBerT: 7.

Pemenune. CoeguuuM Touky B ¢ Toukoit O u oTi0KHMM Ha npsamoit BO ot Touku O oTpe3ok
OB,, paBHbI oTpeaky BO. Torxa B ueThipexyronsanke ABCD: AO = CO mo yciaosuio u BO =
=B;0 no mocrpoeHuto. CiegoBaTelbHO, UeThipexyroJdbHUK ABCB; — mnapaliesorpamm.
Orciona, no csodcTBy napaJiaenorpamma ZABC = £AB,C, a o ycaosuio ZABC = /ADC,
orcioga, LAB{C = LADC. 3rauut, Touku B; u D cosnajaioT u ABCD — napamnnenorpamm. Ilo
CBOHCTBY cTOpoH napaJeiorpamma AD = BC = 7 cM.

C
B

H
A b

9.0TBerT: 48.

Pemenne. Ilo ycroBuio paccrogsame ON paBHO 3 cM, 3HAYHUT, PacCTOSHHE MeEXIY
IpOTHBOJIEKAINMMHU CcTOpoHaM# pomba paBHo 6 cm. Ilposesmem Bricory BF pombGa. B
npsMoyroiabEOM TpeyroiabEuke AFB yron BAF pasen 30°. Ilo cBoiicTBY IpAMOYrojbHOIO
TpeyroJbHNKAa, OAMH yroia Kotoporo paseH 30°, AB = 2BF = 12 cM. CienoBarenbHo, Papop =

=4A4AB = 48 cM.
BN

A$c

FD

10.OrBerT: 24.

Pemenue. 3 Teopembl Payieca ciefyeT, YTo ecay MmapaJijeibHBle NIpsaMble AN, AyN,,
AgN3 u AyN, nepeceKaloT IpsAMble @ U n ¥ Opu 3ToM A1A, 1 ApAg : Agdy=1:2:1, 170 NNy
:NyN3:N3gN,=1:2:1.Orpesok N,;N, pasneseH Ha YeTbIpe paBHble YaCTH, 3HAUUT, OLHA YaCThb
pasHa 8 cM. Orciofa NN paBeH Tpem yacTaMm N Nj = 24 cMm.

A
Ay _F

N N; N3 |N
1 V2., V3 |N4

11.0t1BerT: 4.

Pemeune. OGosmaumM cepeamubl Meaumad BL u CK Touxkamu D m F cooTBeTCTBeHHO.
CoegnaumM Toukn K u L, Torza orpesok KL — cpeiHsAs JUHUA TpeyroabHuka ABC, mostomy

KL= %BC=80M.

Yepes Touky D npoBefieM npaAMYIo, ilapaninenbayio BC, no nepeceuenus co croporoit AC B
Touke G. Ilo Teopeme Paseca Toura G -- cepepuna CL, T. e. oTpe3sok DG — cpeIHAS JUHHUA
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Tpeyroabarka BLC, nostomy, DG = 1 BC = 8 cM. Kpowme Toro, Tak kak DG | KL, To orpesok DG
COREPKHUT TOYKy F. Cnenona're.rmno, orpesok FG — cpeaHsasa JUBEUSA 'rpeyrommnxa CKL,

noatony, FG = —KL 4 cM. Taxkum o6pasom, DF = DG — FG = 4 cM.

12.0rBeT: 17,6.

Pemenne. Ilo ycnoBmio nas npaMoyroasHEK ABCD, B xoropoM mnpoBefeH oTpe3ok MN,
napa/UIeJbHEI OJHOII M3 CTOPOH ImpAMoyroibHHKA. OTpesok MN MokeT GHITH HapaJiejeH
TOJBKO MeHbHIeH cTopoHe npamMoyroabHuKa ABCD. B mpoTmBHOM ciydae B ABYX HNOZOGHBIX
NpPAMOYTOJbHAKAX OBIIM Ghl paBHBIE CTOPOHBI, YTO BO3MOXKHO TOJBKO B clydae, KOrjaa Koad-
¢dnnouenT moxo6ua paBeH 1, T. e. IPAMOYTOJLHUKH paBHEI. B gaAHOM ciydae 3TO He Tak, IO-
CKOJLKY Tpebyercss HaiiTH COJBINYIO CTOPOHY GOJIbIEro M3 MOJYYeHHBIX NPSIMOYTOJBLHHKOB.
3HaYNT, paBHLIX OIPAMOYTOJLHAKOB HeT. [lJIa onpeJeleHHOCTH 0603HAYNM IPAMOYTOJIbHHUK, IO~
DoGHEIM npsiMoyroabHUKY ABCD, kak ABMN. Ilo ycioBHio, CTOPOHRI JaHHOTO IPSAMO-
yroabEnka ABCD paBuH 8 cM 1 20 cM, T. e, AB : BC = 2 : 5. CiregoBaresbHO, B CHIIY YTBEp:KAe-
HHUA “OTHOIIEHNe OTPe3KOB B OAHOMN ¢Hrype paBHO OTHOIIEHHIO COOTBETCTBYIOIIHX OTPE3KOB B
noo6HOH dhurype” i B HoJoGHOM eMy IpAMoyroJbEnKe ABMN cTOpPOHBI OTHOCATCA TakKXke, T. €.
BM : AB = 2 : 5. Tak kak AB paBHO 6 cM, To BM pasHO 2,4 cM. Orcioga, CTOpPOHEI
npamoyroabENKa ABMN paBHE 6 cM 11 2,4 c¢M, a CTOPOHH OpAMoyroiabEnKa NMCD paBHEI 6 cM
n 17,6 cM. CaenoBaTesibHO, IPAMOYTOJNLHHEK NMCD — Goxbmuii 1 ero 60JbIlIad CTOpOHA paBHA
17,6 cM.

B M C
D
A N
Yactb 3

13. Pemerne. Yepes Touky F mpoBesieM HNpaMylo, mapajiiedbHylo AD. OHa nepecekaer
cropory BC B Touke E. Torma, mo Teopeme Paneca, mapanieibHhle npsimble AD u FE,
Hepecekalomue cTopoHEl yriaa FBC, orcekalor Ha cropoHe BC papHhle oTpesku BK n KF.
CaemoBareinbHO, Touka K sBisierca cepenmuoit Mmeguanul BF.
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14.OrBeT: 36.
Pemrenne. CHauasa foKaxkeM, UTO “yIJIbl ¢ B3AUMHO  g) L
MepHeHAUKYISIPHBIMH CTOPOHaAMM JHMOO paBHBI, JUOO M
JIOTIIOJIHAIOT APYT Apyra go 180°” (puc. a). P
Buyrpu yraa LKN oTMeTuM TOUKy M M OyCTHM U3
Hee IepneHAUKYIsApbl ML u MN kK cropoHaM yrJa
cooTBeTcTBeHHO. Touka M orMeueHa BHYTpPH yrJja K
LKN, 3sHauuT, OHa JIEXKHUT ¢ JyuoM KL B ogHO# moJy-
IJIOCKOCTH OTHOCUTeJbHO Inpsamoii KN. ITosTomy orpes- L
.\ 6)
ku KL, LM u MN inesxxaT B OZHOH IIOJYIJIOCKOCTH
oTHOcHTeJ bHO NpAMoir KN. AHaJloru4Ho JOKAa3LIBaeT-
cd, uto otpe3aku KL, LM u MN nexxat B oflHOH moJy-

B C
IJIOCKOCTH OTHOCUTeJbHO npamoii K L. CregoBatenbHO, .
yeThIpeXyrolbHUK KLMN — BBINYKJBIA.
CyMMa YTJIOB BRIDYKJIOTO UeThLIPEeXYTrOJbHUKA paBHA
360°, kaxaplit u3 yrioB KLM u KNM pasern 90°, tak
K A D

kak ML u MN nepneHAUKYJISpHLI CTOPOHAM yrJa.
3HaunT, yrisl LKN 1 LMN [onoJaHAIOT APYT Apyra Io
180°, a yrasl LKN u NMP paBHEI.

PaccmorpuM mnapasnesorpaMm ABCD (puc. 6). ¥Yrami LBK n ADC co BzamMHO
epreHIUKYJIAPHBIMA CTOpOHaMH, 3HauuT, ZADC pononaser LLBK no 180°. Ilo cBoiicTBY
yriI0B napajiesnorpamma LABC = /ADC. 3naunrt, /LBK = 4/.ABC, LABC + LLBK = /ABC +
+4/ABC = 180°, LABC = 36°.

15. Pemenue. IlycTh gaH BRIOYKJBIA YeTHIpex-
yroabEUK ABCD, B koTtopoMm Touku K, L, M u N —
cepeqnHbl cTopod AB, BC, CD un DA cooTBeTCTBEeHHO, a
Toukt P u @ — cepenunnl guaronaieit AC n BD.

B tpeyronbauke ABC KL — cpefHsia AUHUA, HO-

stromy, KL | AC u KL = %AC. Ananoruyro, MN —

cpelHsAs IUHUA TpeyroabHuKa ADC, noatomy, MN | AC
u MN = %AC. Taxkum ob6paszom, KLMN — mnapanne-

JorpaMm (1o OpHU3HAKY), CJef0oBaTe]bHO, €ro JHaro-
"Haaun KM u LN nepecexkaloTca B HEKOTOpoii Touke O U
JeJIATCA B Hell ITOIIoJIaM.

PaccmoTpuMm deTnipexyroibHUK KPMQ. Otpesku KP u M@ ABAAIOTCA CPeIHUMH JUHUAMHU

TpeyroJisHukoB ABC n DBC, nostomy, KP || BC|MQuKP = %BC = M@. CiegoBaTeJbHO,

KPM@ — mnapanaenorpamMMm (1o OpH3HAKY), 3HAYUT, €ro OHAaroHajdb P@ mOpoxogur duepes
cepeauny auaroHaau KM, T. e. depea TouKy O M eJIHUTCS 3TOIl TOYUKOM IIOIOJIAM.

3HauHuT, TOYKa nepeceueHus oTpe3akoB KM u LN coBnajaeT ¢ cepefuHOM oTpe3ka PQ, 4To 1
TpeboBaJIoCh JOKa3aTh.

BapuaHTt 2

Yactb 1
1.0rBeT: 2.

Pemenne. Tpoitka uncen 2, 8, 10 nponopuuoHaidbHa uncaaMm 1, 4 1 5, Tak Kak

L [\

10
5

= 2.
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2.0rBerT: 1.

Pemenne. CoeguHNM 1ocjeAoBaTelIbHO Touku A, B, C
n D, torga auameTpsl AC 1 BD KOHLIEHTPUYECKHX OK-
pPy’XHocTeil OyAyT JAMaroHaJsIMM 4YeThIpeXyroJbHHKA
ABCD, npu 3TOM OHH TOUKOM mepeceyeHUs O feasaTcda Ho-
moJsaM, 3HaynT, ABCD — mapannenorpamm. Ilo yciaoBuio
ZAOB = 45b5°, 3HauHMT, JUaMeTpPH OKpY’KHOCTell He
HepleHIUKYJIAPHLI U HapaiesorpaMM ABCD — He pom0.
IIo ycnoBuio amaroHajau ueTrnipexyroibHHKa ABCD He
paBHEI, 3HauuNT ABCD — He NpAMOYroJibHUK.

3.0TBerT: 3.

Pemenve. CropoHs! yeThipexyronbanka KLMN aBnsa-
JOTCSI CpeJHUMH JHHHUSAMHU TPeyroJlbHUKOB, OCHOBAHMSI KO-
TOPEIX — AUATOHAJIM Tpanemuy. 3HAYAT, AMATOHATIH Ue-
TeIpexyroabENKa KLMN mnonapHO mapajieiabHbI. Cro-
poEEI KL u MN napaineabHbl guarosaiu AC, a CTOPOHBI
LM n KN napannenbHbI Auarosanu BD. CiaexoBaTelsbHO,
yeThIpexyronlbENK KLMN — napannenorpaMm. Tak kak
auarosann AC n BD tpanennu ABCD nepneHANKYJIAPHEI,
TO Bce yrinl napaJjnejgorpaMma KLMN — upsiMble.

=)
(5

- CrnenosaTensHO, DapasienorpaMm KLMN — npsamoyroiabEuK. Tak kak Tpanenus ABCD —
paBHOGeipeHHAs, TO ee guaroHaan AC n BD paBabl. 3HAUUT, CTOPOHEI IpAMoyroabHuka KLMN
Takke paBHH. CilefoBaTeIbHO, NpAMOyroabHAK KLMN ABisAeTcA KBaApaTOM.

4.0TtBerT: 2.
Pemenue. PaccMorpumM TpeyroabHMKu ABC u AFD.
ITlo ycnosuio, AABC — npaMoOyroabHEIH; oTpesok DF

nepHeHANKYAsApeH runoresyse AB, smaunt, LQCK —
opamoit. Takum o6GpasoM, TpeyroiabHHK AFD Takxke
OpAMOYToJabHEIH. Yroa BAC — obmmumii. CiegoBaTesbHO,
IPAMOYToJbHLEIe TpeyrodbHUKN ABC n CQK momo6HEI. B
OpAMOYroJbHOM TpeyrojbENKe ABC AB = 16 cm 1 BC =
=12 cm, 3gauynT, AB: BC =4 : 3, HO Torna u AF : DF =
=4: 3, sgauur, AF = 8 cm.

5.0TrBerT: 4.

Pemenue. Ilo ycroBuio 4eThHIpeXyroabHUKN A1A,A34,
n B,B,B3B, nogoGHL ¥ IIPK 3TOM CTOpPOHHI A;A, u BB,
cxoncTBeHHEIe. KpoMe Toro, PA1 AgAsAy tAjAy=5:2.Cre-

JOBaTeJIbHO, TAK KaK ‘“OTHOIIeHHe OTPEe3KOB B OJHOM
durype paBHO OTHOLUEHHIO COOTBETCTBYIOIIHX OTPE3KOB B
M ” - — .
nofo6Hoit durype”, To Pp popsp, : ByBy = 5 : 2 mm

P31323334 H BIB4 =2:5.

A
D
F
Ch B
A3
Ay Ay




154 II. PelueHus 3anaHui

Yactb 2

6.0TsBeT: 135.

Pemenne. Tpeyronoank ABH — npsAMOyroJbHBIM, mo yciaoBuio BH — BbIcoTa mapaJsiieJo-
rpamma ABCD. Karer BH B ABa pasa MeHbIlle Ir'IIoTeHYy3bl AB (o cBoMcTBY HapaJjejiorpaMMa
AB = CD), saauur, yroJ, npotTusojexamuii karery BH papen 30°. B napannenorpamMmme cymma
yIJIOB, IPUJIEXKAIUX K OJHOM cTopoHe, paBHa 180°, amaunr, LABC = 150°.

A H D
7.0TBeT: 24.

Pemerne. Coennanm Toukn O u O; — IeHTPH OKpykHocTeil. Ilo ycI0BHIO, OKPYXKHOCTH C
nesrpamu O u O, KacaoTcs BHYTPeHHHM 06pa3oM B ToYke A, 3HAYHT, IO OIpeJieIeHHIO BHYT-
PeHHero KacaHHs OKPYXKHOCTeH Touka A mpuHauiIeXuT oTpesky OO,;. PaBHoGenpeHHBIE Tpey-
roabEUKH AOB 1 AO,C nopo6HuI, Tak kKak yrox OAB — o6muii. Croporst OB n O,C coorserc-
TBeHHBIE U ABJIAIOTCSI paJjlycaMy OKpyskHocreil ¢ neaTpamu O n 0. 3Ha4YuT, K03 PHUIUeHT No-

no6us tpeyroabENKoB AOB u AO,C paBen % (OB = 12 cm, O0,C = 9 cm). B cny TeopeMsnl 06
OTHONIEHNM COOTBETCTBYIOIIMX JHHEHMHEIX 3JIEMEHTOB IBYX IOJOOGHEIX TPeyroJbHHKOB, AB =

= %AC, Tak Kak cTopoHbl AB 1 AC — coorBeTcTBeHHLIe. CilefoBaTeabHo, AB = %AC = 24 cM.

8.0TBerT: 2.

Pemenne. IIo ycnoBmio croposl AB m CD BRIOYKJOro dYeThIpexyrojabHuka ABCD
napaJlyieJbHBl, 3HAYUT, yrianl OAB u OCD paBHBI Kak HAKDeCT JeXXallie IPH MmapajjejbHbIX
npameiXx AB n CD u cexymeit AC, a yrasi BOA u DOC paBHEI, KaK BepTHKaJdbHEle, OA = OC,
cjefoBaTeJbHO, TpeyroabEHKN AOB 1 COD paBHH 110 CTOPOHE H IIPHWJIEKAIIAM K Hell yriaM.
3uaunr, AB = CD, ciemoBaTesJbLHO, II0 IPH3HAKy IapajjeJorpaMMa YeThIPeXYroJbHHUK
ABCD — napainjienorpamMmm.

Ilo croficTBY cTOpOH mapasieaorpaMma ctropoasl AD n BC napaytenorpamma ABCD paBHEI,
AD = BC =T cM.

NN
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9.0TtBerT: 2,5.

Pemenne. ITo ycnosuo LADB = 75°, spaunut, ZADC = 150°, mo cBOHCTBY muaroHaseii
pomb6a: nuaroHads pomba fABIseTcsa OucceKkTpucoit ero yrios. Orciona LBAD = 30°. B
TpeyronbHuke ABF orpesox BF BhicoTa, 3HAYHUT, TpeyroJbHUK ABF — npsaAMOYroibHBIR U
£ZBAD = 30°, cimenoBaTeJlbHO, II0 CBOMCTBY IIPSMOYIOJLHOTO TpEYTOJbLHHKA, ONUH YIoJ

koToporo pareH 30°, BF = :,IZ-AB = 2,5 cMm.

10.OTBeT: 28. :

Pemenne. N3 Teopemsr Paseca cireayer, uTo ecim mapaielbHble OpsiMble A1N;, A;N,,
A3Ng3 u AyN, nepecexaioT OpAMEIe @ X nn ¥ Opy 3ToM NyNy : NogN3g : N3gNy=1:2:4,T0A}A, :
tAyA3:AgA =1:2:4.0tciona AjA, : AgA = 1: 4. CrregoBarenbHO, AgA, = 28 cM.

n 3

NiNz N3 Ny
11.0TBeT: 16.

Pemenne. OGosgaumM cepennanl MeauadH BL m CK ToukamMm D m F COOTBETCTBEHHO.
Coeanrum Touku K u L, Torna orpesoxk KL — cpelHsA JHUHHAS TpeyrojdbHHKa ABC, nostomy

=1
KL= 3BC.

Yepes Touky D npoBefeM IpsSMyio, apaiieibBEyio BC, 10 nepecedeHus co cropoHoit AC B
Touke G. Ilo Teopeme Paseca Touka G — cepeguHa CL, T. e. oTrpe3ok DG — cpelHAA JNHAA

Tpeyroasauka BLC, moatomy, DG =. %BC. Tak xkak KL = %BC u DG = %BC, To KL = DG =

BC. Kpome Toro, tak kax DG || KL, To oTpesok DG cogmepskut Touky F. CiexoBaTelbHo,

D=

orpesok FG — cpepHas auHus TpeyroasHuka CKL, mosromy, FG = %KL win FG = %DG,

3gauut, DF = FG = %DG = %BC. ITo ycnosuio, DF = 4 cM, ciegoBaTenbHo BC = 16 cm.
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12.0OTBeT: 6.

Pemenne. Ilo ycnosuio, nam npsamoyroinsEuk ABCD, B M
KOTOpOM TIpoBefeH oTpe3ok MN, mapajielbHbI OJHOU M3
CTOPOH mpsaMoyroibHUKa. OTpesok MN MoikeT 6bITh Hapali-
JleJieH TOJIbKO MeHblled cTopoHa npsmoyroiabHunka ABCD. B
TNPOTHBHOM cJIy4yae B JBYX HOLOGHBIX IPSIMOYTOJIbHUKAX OBbLIN
6bI paBHble CTOPOHBI, UTO BO3MOKHO TOJBKO B Ciydae, Korga A N D
KoabdunueHT mnogobust paBeH 1, T. e. IPAMOYTOJIbHUKH
paBHEI. B 1aEHOM ciy4ae 3TO He TaK, IIOCKOJBKY TpedyeTcs HaiiTH GOJILINYIO CTOPOHY MEHBIIETO
M3 DOJYYEeHHHIX MNOPAMOYTOJLHUKOB. 3HAUNT, pPABHHIX MIpPAMOYrolbHHKOB Her. [las
onpeneJeHHOCTH 0603HaYNM NIPAMOYTOJBLHUK, IOA06HLI npAMoyroabHuky ABCD, xaxk ABMN.
ITo ycnoBuio, cTopoHEI npaMoyroabEKa ABCD paBam 6 cm 1 15 cMm, T. e. AB: BC = 2: 5, a Tak
Kak “OTHOINeHNe OTPe3KOB B OJHON ¢HUIrype paBHO OTHOIIEHHIO COOTBETCTBYIOIINX OTPE3KOB B
nomo6Hoi purype”, To BM : AB = 2 : 5. Tak xak AB pasHo 6 cM, To BM paBHo 2,4 cM. OTcioza,
CTOpPOHLI npAMoyroasHUKa ABMN paBHbI 6 cM 1 2,4 ¢M, a CTOpOHK npsimoyroasHnka NMCD
paBHEI 6 cM 1 12,6 cM. CiregoBaTenbHO, OPAMOYTOJdbHUK ABMN — Mmenbmuil u ero Goapmast
cTopoHa paBHa 6 cM.

Yactb 3

13.0m™eT:1:3.

Pemenne. Uepes Touxky F mpoBefieM NpsAMYIO, Mapajjeb- B
"y AD. Ona nepecexkaetr cropoRy BC B Touxe E. Torma, mo D
TeopeMme Paseca, ecan napainenbabie npsimeie AD u FE, nepe-
cexkalpmue cropoHbl yriaa ACB, orcexkaloT Ha cropoHe AC
paBHBle oTpe3kn AF n FC, To Ha cTropoHe CB OHH OTCEKaloT
paBHble oTpe3dkH CE u ED. Aranoruuno, aiasa yraa FBC, Tak
kak BK = KF, to BD = DE.

3nauut, CE = ED = DE. Takum ob6pasom, BD = %BC 17887
BD:BC=1:3.

14. O B e T: 45.

Pemenne. CHayasa JOKa)keM, YTO YIJIbl ¢ B3AKMHO IepHeHAMKYIAPHEIMA CTOPOHAMM JIH60
paBdhl, IU60 KOUOJNHAIOT APYT Apyra go 180° (puc. a).

Bayrpu yraa LKN orMeTuM ToukKy M M omycTHMM H3 Hee
nepaneEAUKyAApsl ML m MN K cToOpoHaM Yyrja COOTBeT-
crBeHHO. Touka M oTMedeHa BHyTpu yriaa LKN, sHauuT, oH&

JeXUT ¢ aydoM KL B ofHOH TMOJYILJIOCKOCTH OTHOCHUTEJILHO

npsamoit KN. ITostoMy orpeskn KL, LM u MN snexxat B ofHOH K
TIOJIYIIJIOCKOCTH OTHOCHUTENbHO mnpAmoil KN. AdajioTHUHO N
IloKa3nIBaeTcs, 4To oTpe3kn KL, LM u MN neskaT B ogHOM a)
MOJIYTIJIOCKOCTH OTHOcHTeNbHO npsmoit KL. CienoBaresbHO,
ueTHIPeXyroNnbEUK KLMN — BBINYKJBIH.

CymMMa yIJIoB BEIDYKJIOIO YeThlpeXyroibHuKa paBHa 360°,
yrasl KLM n KNM paBun 90°, tak kak ML u MN — nep-
NeHAVKYJAPHLI CTOPOHaM yria. 3uauyuT, yrasl LKN u LMN L
JOIOJIHAIOT APYT Apyra no 180°, a yrarst LKN u NMP paBHBI.

Paccmorpum mapasienorpamm ABCD (puc. 6). ¥Yrasl LBK
u ADC co B3auMHO NepreHANKYIAPHbIMHA CTOpOHaMH, sgaunr, 4 K D
ZADC pononusser /LBK po 180°. Ilo cBoiicTBY yIJIOB 0)

Mp
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napajyaenorpamma LABC = /ADC. 3uvauur, LABC = 34LBK, /ABC + «LBK = 8/LBK +
+ £LBK = 180°, £LBK = 45°. Orciopa LABC = 135°, a £BAC = 45° kak npuJjeraiomue K
OZHOIl CTOpOHE mapaJjjie/IorpaMma.

15. Pemenne. JaHo: ABCD — BHIOYKJLIA YeThIpex-
YTOJBLHUK, B KoTopoM AB 1 CD; Toukn M n K — cepeanHnl
cropos AD n BC; Troukn L # N — cepenunn! suaroHajeit AC u
BD.

PaccmoTpum uernipexyroabEnk KLMN. Tak kKak oTpe3oK
MN — cpenusasa aneus TpeyroasEnka BCD, to MN | CD n

MN = %CD. Amnanoruuro, orpesok KL — cpegmsas JHHUS

TpeyroisEnka ACD, nostromy KL | CD n KL = %CD. CnenosarensHo, MN || KL u MN = KL,

3HAYUT, YeThpexyroJbENK KLMN — napaJjiiesorpaMM B CHJIY IIpH3HaKa HapajljelorpaMma.
B rpeyronsanke ABC orpesox ML — cpexnas nunwns, nostomy LM || AB. Tak kax KL || CD, a
LM | ABu AB 1CD, to KL 1L LM. CnenoBaTtensHo, napaniesorpaMm MNPQ sapiasieTcsa OpsMo-
yroabHEuKOM. IloaToMy mo cBoifcTBY AmMaronaseii mpsamoyroabHuKa MK = LN, uro m Tpe-
6oBajIoCh JOKA3aTh.

TECT 3

BapuaHt 1
Yacts 1

1.0TrBeT: 2. B

Pemenne. Tak kak BM — Menuana TpeyroanEuKa ABC,
To AM = MC. 35aunT, B TpeyroabEnKkax ABM u BMC: BM —
o6masna cropoBa, AM = MC. Yram BMA n BMC — cMexBbie
u /. BMA = 80°, sgaunt, ZBMC = 100°. Orciona cropora BC
B TpeyronsEMKe BMC no Teopeme KocmEycoB pasHa BC = 4 80° C

M
= JBM2+ MC2—2BM * MC- cos100°, a cropoHa AB B
Tpeyroabanke ABM pasma AB = JBM2+ AM2—2BM + AM - cos80° . IloxkopenHOe BhIpa-

skeHue AnsA BC 6oisbimne, mockonbKy cTopoHa BC yeXUT OPOTUB TYIIOrO yria, KOCHHYC KOTOPOro
orpunaresieH. Ciegosareasno, BC > AB.

2.0TrBerT: 4.

AHaIN3NpyeM yCJIOBHE 3a1a4H, a)

B npAMoyroJibHOM TpeyrojJbHHAKe HamMGOJbLIIAM SABJISETCA
TIpSIMOM yroJI, 3HAaYNUT, rHnoTeRy3a 6onbine kaTera. Ecaun nposec-
TH BBICOTY K CTOPOHE, PaBHOH 6 CM, TO MOJIYYUM IPSAMOYTOJbHBIHI
TpeyrojibHHK, Y KoToporo Karer paseH 10 cM, a runorenysa 8 cM
(puc. a). Takoii TpeyrolpBEHK He cymecTByoT. Eciam mposecTH
BHICOTY K CTOpOHe, PaBHOII 8 CM, TO HOJYYMM HOPAMOYTOJbHBII 6) 10
TpeyroJbHHUK, Y KOTOpOro KaTeT paBeH 10 cM, a runorernysa 6 cM.
Taxoii TpeyroJILHUK He cymecTBYIOT. CiiefoBaTejIbHO, 3aada He
HMeeT pellleHU.
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3.0TrBerT: 3.

Pemenne. Tak kKak nmo yciaoBuio 16 < 8 + 15, To cTOpOHBI TPeyroJbHUKA YAOBJIETBOPSIOT
HepaBeHCTBY TPEYTroJbHUKA. 3HAUUT, TAKOM TPeyroJbHUK CYIIecTByeT. B cuay cielcTBUS U3

TeopeMbl KOCUHYCOB «TPeyTroJbHUK GYAeT OCTPOYTOJIbHBIN, IPIMOYTOJbHBIN HIN TYIIOYTOJILHLIN B

3aBHCHMOCTH OT TOro, 0OJbIlle HYJISA, PABHO HYJIIO MJN MeHbllle HyJs BhIpakeHue b2 + ¢ - a?,

rie a — HanboJubOlas CTOPOHA TpeyrojbHUKa». ITo ycioBuio 152 + 82 — 162 > 0, sHauUT, Tpe-
YrOJbHUK — OCTPOYTOJLHBIH.

4.0tBerT: 1.

AHaIHU3UpYyeM YCJIOBHE 3aJauH.

Ilo TeopeMe cuHYCcOB MOXHO HaiTm cuHyc yriaa BAC. Tak xak BC < AB, to £LBAC —
ocTphiil. 3HauuT, yroax ABC onpegeinsiorcs ofHO3HaYHO. TakuM o0pasoM, DOJNYYUIH AaHHYIO
cTOpoHY (IIycTh, HanmpuMep, BC) u nBa mpujeskalmuxX K Hel yriaa, (LC — JaHHBIH B YCJIOBHM
3aauM U /B — MOXXHO OZHO3HAYHO BLIYHCJINTH). 3afaHHBIE CTODOHA W NpHIe:kallue K Hell
YriIbl OJHO3HAYHO 3aJal0T TPEYroJbHUK (BTOpPOH IpU3HAK paBeHCTBA TPEYTOJIbLHHUKOB).
CienmoBaTesJbHO, peIlleHHe — OXHO.

B

5.0TrBerT: 1.

Pemenue. Tak kak y ueTolpexyronbauka ABCD croporst BC u AD napaniienbHbl, TO YeThI-
pexyroabauk ABCD no ompefaenenuio Tpanenua. Tpeyroasauk CFD — OpAMOYroJbHEIHR, Tak
Kak oo ycaoBuio CF L AB. 3uauur, no treopeme Ilnudaropa BC%2=CF?2+ FB%2=152+82= 289,
BC = 17 cm. Takum o6pasom, BC = 17 cM, a o yciaoBuio AD = 17 cm. CiezoBaTeJbHO, ¥ YETHI-

pexyroabanka ABCD cropousl BC u AD paBHB! M IIapajljieJbHEI, 3HAYHAT, YETLIPEXYTOJbHNK
ABCD — napaJiejorpamMm.

F

YacTtbh 2
6.0TBeT: 6.

Pemrenne. BocnonbayeMcest IpoMesKyTOUHBIM pe3yJbTATOM TEOPEMEI O CBOMCTBe XOpPA B OK-
PY?XHOCTH, UMEHHO, IIPOITOPLUNOHAJILHOCTHIO OTPE3KOB CeKYINUX M ceKymux AB + AB = AQ + AP,

AB%?=AQ-AP,AB? =94 = 36. Orciona AB = 6 cm.

B
A
N
Q
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7.0TBeT:J§.

Pemerne. CoeaBNM HEeHTP OKPYKHOCTH — TOo4KY O ¢ KOHmaMM XopAnl AC, moiayumm
paBHOGeApeHHEIN TpeyroabERK AOC, mockonbky AO = OC, KaK pPagnychl OTHONH OKPY>XHOCTH.
Takxum o6pasoM, Ha nyTy AC onmpaloTcs BnucaHHLIM yrox ABC n neaTpaasabiil yroa AOC. ITo
yesoBnio ZABC = 45°, 3gaunT, 0 TeopeMe o BOMCAHHLIX yriaax ZAOC = 90°. CienoBaTeslbHO,

TpeyroasEAK AOC paBHOGeApeHHHIH N mpaMoyroibHklit. Ilo Teopeme IIndaropa AO% + OC2 =
= AC?%; 2A0% = AC?%; 2A0? = 4. Orciona AO = /2 cm.

B

B

S.OTBeT:—4—.

Pemenne. sin 45° - tg 60° — cos 45° - cos 30° =

9.0TBerT: 30.

Pemenze. ITo ycoBmio B napamnenorpamme ABCDAD =BC=1,AB=CD= .3 nAC= /7.
HOnarosans AC m nBe cTOpoEHl mapaijenorpamma AB m BC yIOBJIETBOPSIIOT HEpPaBEHCTBY
TpeyroJibHNKa, 3HAYMT, TpeyroabHRK ABC cymiectByer. Ilo TeopeMe KOCHHYCOB AC? = AB? +

+BC2-2AB *BC-cosB; 7T=38+ 1~ 2./3cosB; cosB=~§.

. Taxk Kak KoCHHYycC yria B oTpunaTejabHBIH, TO yroa B — Tymnoii m paser 150°. 3HauuT, MeHL-
It yToJ mapajjejorpaMma pases 30°.

B c

" 10.0TBeT:

o0
wle

Peumrenne. Jlns ompefelleHHOCTH IyCTh CTOPOHOM, NpPOTHBOJeXamei yray B 45°, Gymer
cTopoHa AB, Torza B Tpeyroixsanke ABC LABC = 60°, L BCA = 45° u cropona AC paBHa 8 cM.
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BC _ AB . AB _ sin45° _ [2 _ 2 _ o2 _
ITo Teopeme cuHycOB snd ~ sncC’ oTCIOLAa Ac Sn60° J; , AB ACJ; SJ;
_ 8.6

3 (cMm).

60°

45°
A C

11.0TrBeT: 17.

Pemerne. Yepes Touky O; nmpoBoguM OpAMYIo, NapaJlielbHylo npsaMoi AB. Orpesox AO
NepOeHANKYJIApeH nIpsaMoit AB (paguyc, IpoBeleHHLIN B TOUKY KacaEHUs), 3HAYNT, OTpe3oK AQ
NepleHAUKYJIApeH U OpsIMoii, napaJjelibHOi IpsiMoi AB, Touky UX nepeceueHus: o6o3HauuM C.
K npsimoyrosbHOMY TpeyroasbHMKY OCQO; npumeruMm teopemy IImdaropa. I'mmoremysa —
uckomoe paccrossiaue 0OO,, onnH KaTeT paBeH 15 cM, BTOPOil KaTeT paBeH Pa3sHOCTH PaJUyCOB

okpyskHocTeit 12 — 4 = 8 (cM). Orcioga 00, = J152 + 82 =17 (cm).

12.0rBerT: 5,5.

Pemenne. Tax kak meHTp oxpy:KkHOCTH (Touka O), JeXXUT Ha cTOpoHe AB TpeyroJbHHKa
ABC, To orpesok AF saBisieTcs AUAaMeTPOM OKPYXXKHOCTH. Bocmolb3yeMcsi IPOMEXXYTOUHBIM
pesyJbTaToM TeOpeMEI O CBOMCTBE XOpA B OKPYKHOCTH, MMEeHHO, IPOMNOPHHOHAIBHOCTLIO
oTpe3koB xopa AB*BF =CB-:BD, 9+ BF =6+ 3. Orcioga BF = 2 cm. 3gaunT, suametp AF paBen
11 cmM, ciemoBaTesbHO, PAAUYC OKPYKHOCTH paBeH 5,5 cM.

Yactb 3

13. Pemenue. Haligem cTopoHy pomb6a ADFE. Tak Kak JuaroHaju pombOa mepleHIH-
KYJSPHBI M TOUKOH mepeceueHus O JesATCA MOI0JIaM, To TpeyroldbHIK AOD — NpAMOYTOJIbHBIN
U ero cTopoHsl paBHbl AO u OD cooTBeTCTBeHHO paBHBI 3 cM U 4 cM. Orciofa runorenysa AD

paBHa 5 cM 1o TeopeMe IIndaropa. ¥V pom6a ADFE nporuBononoxHsle cTopossl DF u AE napain-
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NeNnbHBI. 3HAYUT, TpeyrodbEUKN ABC u DBF nofoGHE! IO IepBOMY

B
OpU3HAKY HOoxoOus TpeyroabrHEHKOB. CropoHa AB TpeyrojibHHKa
ABC paBra 15 cM, a oTpesok AD paBeH 5 cM, clefoBaTeJbHO,
orpesok BD paper 10 cm. W3 momolua TpeyroJbHHMKOB CleAyeT:
BD = 'ﬂ‘ 13 B._Fl = .]L.(.). = . = - )
iDb ~ FC’ FC 5 2, ToBF:FC=2:1.
RN\
A £ C

14. Pemenne. O603HaUNM pafgHUyC OKPYKHOCTH ¢ HEHTPOM B
Touke A OGYKBOH Yy, & pajuyc OKPYXHOCTH C IeHTPOM B Touke B
6yxBoit x. IIo YCIOBHIO OKPY)XHOCTH IONAPHO KACAIOTCS BHEIIHAM
o6pasoM M HMX IeHTPH SABIAIOTCS BepIIMHAMH IPAMOYTOJILHOTO
TpeyroabHuka ABC, 3HauHT, runorenysa AB = y + x = 13, karteT
AC = y + 2 n xater BC = x + 2. ITo Teopeme ITndaropa ABZ =

=AC’+BC2 (y+2)2 +(x+2)2=138% )2+ x2+4(y+x)+ 8=

=169. ITogcraBam y + x = 18 m monyunm y° + x2 + 4- 13 + 8 = 169, 1‘

y? + x2 =109. .
BosBegem B kBajgpar y + x = 13: y2 + x2 + 2yx = 169, nox-

cTaBUM cyMMYy kBaapaToB 109 + 2yx = 169. Ilonyunan cucremy:

{y+x= 13,
yx = 30,

oTciofa orseT 3 1 10.

15. Pemenne. B okpy:kHOCTH ¢ eHTpoM B Touke O B pafnycoM a)
R xopna AB umeer 3agasnyio gauny d (d < 2R, puc. a). Touka M — m

cepeaVHa XOpPAH AB, 3HAUHT, 110 CBOMCTBY XOpX OKpy»kHOCTH OM L '
1 AB. CnenoBaTenbHO, TpeyrojbHAK BOM — npamoyroasHslii. 1o R
. i | 0
teopeme IIndaropa OM = JOB2 — MB2 = ’Rz - dz .
3HaYMT, cepeANHBI BCEX XOPA 3aJaHHOM AJHUHLI PABHOYAATEHBI

oT Toukn O, T. e. JeXXaT Ha HEeKOTOPOM OKPY’KHOCTH pajuyca r =

=OM = [Ré- . TN
4 A B

O6parHo. ITycTs Touka M JIeKUT Ha OKPYKHOCTH C eHTpoM O '
u paguycom r. IlpoBegem uepes Touky M kacareiabHyl0 AB,
KoTopasl B OKpY>kEOCTH paguyca R sBiasercsa xophoi (puc. 6). Tax
kak OM — pajguyc OKpPY>KHOCTH paguyca r, OPOBEJeHHLIH B TOUKY
kacagEus, To OM 1 AB. A Tak kak OM — nNepHeHAMKYIAD,
onyIeHHBINA U3 leHTPa OKPY>XHOCTH Ha XOPAY, To Touka M — cepe-
AuHa xopanl AB. CrnexoBaTenbHO, TpeyroabHUK BOM — npsamo-
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yroJbHBIA ¥ KaTeT BM paBer g . ITo Teopeme ITudaropa MB = JOB2—OM? = JR2—r? = g ,

orcionia, AB = d, uTo B Tpe60oBaI0Ch LOKA3aTh.

2
OTBeT: OKPYKHOCTh C T€M ’Ke IeHTPOM U PafuyCcoM I = fRz - %— , e R — pagmyc nanHOMH

OKPYXHOCTH, d— 3ajaBHaA JJINHa XOpAhI.

Bapuanr 2
Yacts 1

1.0TrBeT: 1.

Pemenne. B napannenorpamme ABCD yrasl AOB n COD — BepTHKabEbIe, 3HAYAT paBHEIE.
JInaroHaam mapaJjijielorpaMMa IepeceKaloTcs B Touke O, 3HaYUT, IO TeopeMe O AHAroHAIAX
napaJjinenorpamMmMa BO = OD. 3gagnrt, B Tpeyroasaukax BOC u COD: BO = OD, OC — obmas.
VYrast BOC n1 COD — cMexHble U JOOOJHSIOT APYr apyra o 180°, npmyeM mo ycjoBHIO
£ COD — octpniit. O6osgaunm /COD = a, Toraa £BOC = 180° — o Orclona cropoa CD B

TpeyroabENKe COD mo TeopeMe KocuHycoB paBHa CD = /BO2+ OC2—2BO - OCcosa, a

cropora BC B TpeyroasEmke BOC passa BC = ./ BO2+ 0C2—2BO -O0Ccos(180 —0).

ITogkxopenHOE BhIpakenue aAna BC 6oabmie, mocKoJIbKY cTopoHa BC JIeKHT IPOTHUB TYIIOroO yria,
KOCHHYC KOoToporo orpunareneH. CiaegosareabrHo, BC > CD.

B Cc

2.0TrBerT: 4.

Pemierne. B npssMoyro/IbHOM TpeyroJbHHAKe HaHGOILIINM SBJsIeTCA NPAMOM yroj, 3Ha4uT,
runoreHy3a Gospme KateTa. Eciim npoBecTn BHICOTY K CTOPOHe, paBHOH 6 cM, TO IOJyYHM OpH-
MOYTOJILHBIHM TPEeyToJAbHHUK, Y KOTOpOro KarteT paBeH 20 cM, a runmorenysa 15 cm. Taxoit Tpey-
TOJILHMK He cymlecTByeT. Eciin mpoBecTH BHICOTY K CTOPOHe, paBHOM 15 ¢M, TO IOJYIHUM IIPAMO-
YIOJILHBIH TPEYroJbHAK, ¥ KOTOpPOro KateT paBeH 20 cM, a ranorery3a 6 cM. Takoit Tpeyrois-
HUK He cymecTByeT. ClefoBaTesIbHO, 3a7]aua He MMeeT pelneHHit.

20

15 . 15
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3.0TBeT: 3.

Pemrenue. Tak xak mo ycioBHio 3 < 2 + J3, To CTOPOHEI TPEYTOJIbHUKA YAOBJETBODPAIOT He-

PaBeHCTBY TPeyroJbHNKa. 3HAYAT, TAKOH TPeyroJbHUK CYIIeCTBYeT. B cHy cilieIcTBUS U3 Teo-

PEeMH KOCHHYCOB «TPEYroJbHUK GYAeT OCTPOYroJIbHEIM, IPAMOYTOJAbHBIH MJIN TYOOYIOJbHBIN B

38BHCHMOCTH OT TOr0, OoJbIIe HYJA, paBHO HYJIO HJIN MEHbIIe HYJA BbIpaXeHue b2 + C2 - a2,

rle @ — Ham6oJbIIas CTOPOHA TpeyroabHHKas. Ilo ycmomio 22 + (./3)% — 82 < 0, smauur,
TPEYroJILHUK — TYHOYrOoJNbHBINA.

4.0TBerT: 4. .
ApanusupyeM ycyoBHe 3axauu. [isa ompenesieEnsa yria A HeobxoaumMo HaiiTu sinA.
. AB _ BC 6 _ 12 A o winako
IIpyMeEHM TeopeMy CHHYCOB: SnC — Sind’ sn35° Sind ’ SHAUHT, sind = 2 sin35°. IIpm

Bo3pacTaHuM yria oT 0° mo 90° curyc Bospacraer ot 0 xo 1, ciregoBaTesbHO, sin35° > sin30°.
. 1 . “
A Takx kax sin30° = 3 3HAUMT sind > 1, yTo HeBo3MOKHO. ClleloBaTeILHO, TAKOM TPEYTOJbHUK

He cyIiecTBYyeT N 3ajJada He NMeeT pellleHNsd.

B

A C

5.0TrBerT: 3.

Pemenne. Tak xak y deTnipexyroabHuka ABCD cropornl AB n CD mapannenabHEBI, TO 3TO
MokeT ObITh Ju60 NapaJjienorpamMMm, au6o Tpanenus. TpeyroipEuk CFB — NpAMOYTroJbHBIN,
Tak Kak no yciosuio CF L AB. Baaunr, no teopeMe IIndaropa BC2 = CF? + BF? = 122 + 5% =
=169, BC = 13 (cm). Ilo ycmoBmio, cropona AD paBHa 15 cM, ciefoBaTelbHO, ¥ UYeThIpeX-
yroasauKa ABCD croponsl BC n AD He paBHEI. 3HAYHAT, YeThIpexyronbHUK ABCD — Tpaneuus.

F

Yactb 2

6.0rBeT: 3.
Pemenne. BocrmosbayeMcs IPOMEXXKYTOUHLIM pe3yJIbTaTOM TEOPEeMBI O A D
CBOJCTBe XOPA B OKPYXHOCTH, HMEHHO, IPOIOPIUOHAIBLHOCTbIO OTPE3KOB ,'
C

xopn AN - BN = DN - CN. Orciona AN = SN ND  gn 15 6 _ 3 (0,

BN 30
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7.0TBeT: gﬁ

Pemrenne. B paBHOGO4YHOI TpamellMM yriabl IIPH OCHOBAHHM PaBHBI, B c
= = ° = Y
CiHaq:IT, ZADC = £BAD. Tlo ycaoBuio ULABC 135°, sgaunr, L BAD A /,
= 45°, xKaK yrJsl Dpujeskamue K OJHOU CTOpoHe Tpamenuu. JlnaroHans ‘
AC paBHOGoKO# Tpaneuuu ABCD jexut nporus yriaa ADC, crsarusaer D

nyry AC. CoeIMHUM LEHTP OKPYKHOCTH — TouKy O ¢ KoHIaMu xopasl AC,
noJiyduM paBHOGeApeHHBIA TpeyroabHuk AOC, nockoasky AO = OC Kak
paAguychl OqHOM okpyxkHOocTH. TakuM obGpasom, Ha ayry AC onupaloTcs
Bnucauublil yroaq ADC u neHtrpaibHbiil yron AOC. Tak kak LADC = 45°, To no Teopeme o
BIIMCAaHHBIX yriax ZAOC = 90°. CiaemoBatesbHO, TpeyroJdbHHK AOC — paBHOGeIpEHHBLIH U

npamMoyroabHbIi. Ilo TeopeMe Iludaropa AO? + OC? = AC?; 240% = AC?%; 240? = 25. Orciona
AO = g J2 cm.

8.0rBeT: 1.

Pemrenue. sin 60° - cos 30° — cos 60° - tg 45° =[§ @ -1 -1 =3_.1_ l.

9.0rBerT: 150.

Peinenne. Ilycts B Tpeyroabauxe ABC AB =1 AC = J§ , BC = ﬁ . Tak xkax 1 + J§ > ﬁ ,
TO CTOPOHHI TPEYTOJbHUKA YAOBJIETBOPSAIOT HEDABEHCTBY TPEYTOJIbHMKA, 3HAYUT, TPEYTOJbHUK
ABC cymectsyer. ITo Teopeme xocurycoB BC2 = AB2 + AC?2 - 2AB-AC-cosd; T=3+1 -

—2./3 cosA; cosA = -—-“{2—5 . Tak kax KocnEYC yria A oTpUOAaTeNdbHBIN, TO yroJ A — Tynoi u paBeH
150°.
B

I0.0TBeT:4§.

Pewnenne. ITo yeaoBuio ZBAC = 60° u LCAD = 45°. Tak kak B napayieiaorpamme ABCD
cropoHsl BC nu AD napaniienssl. 3Hauut, L BCA = LCAD xak HakpecT Jiekalljye IIpHA apaJ-
JenbHBIX NpAMBIX BC 1 AD u cexkymneit AC. Takum o6pasoM, B TpeyroyibHuke BAC £ BAC = 60°,
£ BCA = 45° n cropona AB paBHa 4 cM, KaK Jie)Xamias MPOoTHB MeHbIero yria. Ilo Teopeme cu-

% aB B
BC _ AB _AB-sinA _ 2 _ 4.3 _, B
HyCcOB —= = — 5 OTCI0%a BC SnC 7 7 4 2 (cm).
2
B C
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11.0rBeT: 29.

Pemenne. CoeguruM Tourky O c¢ toukaMm M n K u paccMoTpuM TpeyroiabHHK OKM.
Otpesok OK mepneraukyasapeH npsmoirt KM, kak paguyc, IpoBefeHHHIH B TOYKY KacaHHUA.
3HaunT, TpeyroabHAK OKM — npsamoyroasHHIA B ero karterhl paBHHM OK = 20 cMm 1 KM =

= 21 cm. ITo Teopeme ITndaropa OM2 = OK2 + KM? = 202 + 212, OM = 29 cm.

K

12. O'rp eT: 5,5.

Pemenne. Tak kax meHTP oKpyskHOCTH (Touka O), JeKHT Ha cTOpoHe AB TpeyrojJibHHKa
ABC, To oTpesok AF sBisileTcs AMaMeTpOM OKpPY’KHOCTH. BocrmosbdyeMcsi IIpOMeXYTOUHBIM
pe3yJIbTATOM TeOpPeMBI O CBOMCTBE CEKYIINX K OKPY’KHOCTH, & HMEHHO, IPOIIOPIMOHAILHOCTHIO
oTpe3kos cekymnx AB - BF = CB - BD, 15 - BF = 12 - 5. Orciona BF = 4 ¢cM. 3Ha4uT, [UaMeTp
AF paseH 11 cwM, cilefoBaTesbHO, pagHyC OKPYKHOCTH paBeH 5,5 cM.

Yactb 3

13.0TBeT: 1:2.

Pemenne. Haitnem cropory pom6a ADFE. Tak xax Auarosaju poMba mepneHINKYJISIPHLI 1
TOUYKOIt mepeceyeHnsa O gejsATCA IOMoJaM, TO TpeyrolbHUK AOD — OpsAMOYroJbHEI H ero
cropoHHl paBHK AO m OD coorBeTcTBeHHO paBHH 6 cM u 8 cM. Orciofia runorenysa AD paBHa
10 cM o Teopeme IImdaropa. ¥ pom6a ADFE mpoTuBomoJoskHEIe cTopoHE! DF u AE mapa-
JeJbHBl. 3HAYHUT TpeyroJbHNKN ABC u DBF nopo6GHLE O HepBOMY NpH3HaKy noxobms Tpe-
yroasBrKOB. CropoHa AB TpeyronrEmka ABC paBHa 15 cMm, a orpesok AD pasen 10 cwm,
clleoBaTesJbHO, oTpe3ok BD paBeH 5 cM. 13 moxo6ms TpeyroJlbHUKOB ClefyeT:

BD _ BF,BD _ 10 '

AD—F(?;;{B —-5—,TOBF:FC=1:2.
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14.0rBerT: 3.

Pemenue. ITo cBoiicTBY KacaTebHBIX, TPOBEI€HHLIX U3
ONHOM TOUYKM K OKpykHocTH, AK = AL, BL = BM, CM =
=CK, orcioga AB = BL + AL = 17 cm, AC = AK + CK =
=5¢cM, BC = BM + MC = 12 cM. Tak Kaxk IO YCJIOBHIO
LMCK = 90°, LCMO = £CKO = 90° 1o cBoiicTBy pamny-
COB, IPOBEJEHHBIX B TOUKY KACAHHUA IIPAMON M OKDPYKHO-
cTH, u npy 3ToM MO = OK, To yeTnipexyroiasEnk CMKO —
KBagpaTr. 3Hauut, MO = OK = CM = CK = r. Orcioa B
OpAMOYTOJIbHOM TpeyroaitHuke ACB: runoresysa AB =
=17 cm, xKareTsl AC = 5 + r, BC = 12 + r. Ilo Teopeme

Iudaropa AB% = AC2 + BC 2; (r + 5)%2 + (r + 12)%2 = 17%
2+ 17r - 60 = 0; orcioga r = 3 cMm.

15. Pemenne. Touxka M — cepeanea XopAnl AB OKpPYK-
HOCTH C IeHTpoM B Touke O (pHc. a), IO CBOHCTBY XOpH OK-
py:xxH0CcTH OM L AB. CnenoBaTennHO, TpeyrodbHUK OMA —
npaMoyrobHBIHA. 110 caefcTBMIO 13 TeopeMEl 0 BONCAHHBIX
yriax Touka M JeXUT Ha OKPYSKHOCTH ¢ JuaMeTpom OA.

O6partHo. IlycTh Touka M JIeXKUT Ha OKPYKHOCTH C
auamMeTpoM OA ¥ He coBIafaeT ¢ Toukoit A, torna LZAMO =
=90° (puc. 6). IIpogomxum AM o nepeceyeHHs C JaHHOMN
OKPY:KHOCTBI0O B TOUKe B M IpoBeieM uepe3 TOUKYy A
nuameTp AC naHHOUN okpykHOCTH. Ilomyumm, utro LABC =
=90°, . e. OM || BC, kak aBa NepHeHAMKYJApPA K ONHOM
npamoii. Tak xak Touka O — LEHTP OKPYKHOCTH, TO TOUKA
O — cepeaura AC, oTcioza, o TreopeMe Pajeca Touka M —
cepenuna AB, uto n TpeGoBasIoCh JOKa3aTh.

TECT 4

Bapuanr 1
YacTb 1

1.0TtBerT: 3.

Pemrenne. [IBe mapaJiieibHble NpsiMBle B M | OeJAT
ILIOCKOCTh Ha TPH YacTH. A OpaAMas m JeJUT KOKAYIO U3
HHNX Ha J[Be 4YacTH, TaKuM 06pa30M, ooJjiyyaeMm IIeCTh
yacreif. JIBe M3 HHUX oOrpaHMYeHLl TpeMs JaHHBIMHU
OpsAMBIMY, UYeThIpe JAPYrHe 4dYacTH OIPaHUYeHBbl JABYMS
JydyaM#. 3HAUHUT, TOJILKO B ABe UYaCTHU IJIOCKOCTH MOXKHO
BMHUCATh OKPYKHOCTh TaK, 4YTOObI OHA OJHOBPEMEHHO
Kacajgach KaXAoi M3 Tpex NpsMbIX k, [ U m.

L
ML Q
\_|"
Ch A
K
a)
B
A
6) B
C O $ A
m
Sk
Oe 010

o~
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2.0rBerT: 1.

Pemenne. Toyka O nepeceueHHsT cepeJUHHBLIX IEpPIEHINKY-
JSApOB K CTOpPOHaM TpeyroJdbBHKa ABC sABasercda NeHTPOM
OKPY>KHOCTH, OIIHCEHHON OKO0JIO 3Toro TpeyroibHuka. OTcioza,
BO-TIePBHIX, cTopoHa BC TpeyroibENka ABC ABisieTcs JuaMeT-
POM ONHCAHHOH OKPY’KHOCTH, BO-BTOpPHIX, OA = OB = OC kak
paguycsl ofHON oKpy:kHOCTH. Tpeyroapauknm AOC u AOB —
paBHOGeaperHEbIe. OTCcloga LOBA = LOAB n LOCA = LOAC. B
TpeyroasEnKe ABC: £/ BAC = LOAB + L 0AC = LABO + LACO.
IIo TeopeMe o cyMMe yrJoB TpeyroabHuMKa /BAC + LABO +
+ £LACO = 180°, 2/ BAC = 180°, £~ BAC = 90°. CiefoBaTeJIbHO,
TpeyrolbHHK ABC — OpAMOYIroJbHLIH.

3.0TrBeT: 3.

Pemenne. Ilo ycnoBuio yrinl Tpeyroabanka ABC paBEBI 45°,
108° u 27°. 35aunT, TPeyroabENK ABC — TynoyroJbHHIi. Yroa
ABC — Tymnoii, ciegoBaTejbHO, Ayra ADC GoJsbllle IIOJIYOKPYXK-
HOCTH, OTCIoZa TOYKM B m O jeskaT B pasHRIX HOJYIJIOCKOCTSX
oTHOCHTEJNLHO npaAMoit AC. CirenoBaTesIbHO, IIeHTP OKPYXKHOCTH,
ONMCAHHOH OKoJI0O TpeyroiabHuMka ABC, jneXUT BHe Tpeyrojb-
HHKA.

4.0rBeT: 2.

Pemenue. Yrani DAC u ADB paBHEI KaK HaKpecT Jexamnue
npH napajjelbHRIX OpAMEIX AC u BD u cexymeit AD. Yriabl
ANC um DNB paBHH, Kak BepTHKajJbHble. CiefoBaTelbHO,
TpeyroabENKn ANC 1 DNB nogo6Hu 1o ABYM yriaM. Tak Kak

BN:NC=1:2,10 BD = AC, 1. e. AH = BD.

¥rawi AHB v DBH paBHB Kak HaKpecT JiexKalipe Ip4d na-

pastenbHBX OpAMBIX AC u BD n cexymeit BH. TpeyronsHuku

KAH n KDB paBHH II0 CTOPOHe K mpuieskamum yriaMm (AH =
=BD, /AHB = /DBH, £/DAC = LZADB). CnepoBateasso, KH =
= KB, 3gaunT, Touka K geaut Meauary BH mononaam.

5 0TBerT: 4.

Pemenne. ITo ycaoBuio, yriast PMQ 1 QPM paBHBL, 3HAYHUT,
ToukH P, @ u M ofpasyloT paBHOGeAPEeHHLIN! TpeyroabHUK PQM
¢ BepmrHOH B Touke Q. Ilo ompegeneHnio paBHOGeIpeHHOTO
TpeyroabEHKa PQ = QM. CiemoBaTeibHO, TOUKHM M paBHO-
yaoajeHbl OT TOYKU @ Ha paccTosiHMe, paBHoe PQ, T. e. JexxaT Ha
OKpY’KHOCTH paxuyca PQ c meETpoM B Touke §. Ilpn aToM Touka
M ne jexxuT Ha npsaMoil PQ, T. e. He coBnajgaeT ¢ TOUKOHX P u
CHMMeTPHMYHOI el OTHOCHTENLHO TOYKHU Q TOuKoMH P;.

CienoBaTenbHO, 'eOMEeTPHYECKHM MeCTOM ToueK M sBJseTcs
OKPY’KHOCTb paguyca PQ c IEeHTPOM B TOUKe @ C «BLIKOJOTHLIMM »
TO4YKO# P ¥ cHMMeTPHYHOH eif Touko# P;.
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O6patHo. ITycTs Touka M NpUHANJIEKUT OKPYKHOCTH pajguyca PQ c IleHTPpOM B TOUKe Q.U
He coBlajaer ¢ Toukamu P u P,. Tpeyroabauk PQM, — paBHOGeApeHHLIH, TaKk Kak PQ = @M,

Kak paIuychl ogHOI oxkpyskHocTH. CleoBaTEeNbHO, IO CBOMCTBY YIVIOB DaBHOOEAPEHHOIO Tpe-
yroabHuKa LPM,Q = ZQPM,.

Yactb 2

6.0TBerT: 10.

Pemenne. g Toro, 4ToGbl 4YeTHIPEXYTrOJbHHK MOXXHO GBIJIO OIMHMCATH OKOJO OKPY’KHOCTH,
Heo6X0JUMO M JOCTATOYHO, YTOGLI CYMMEI €r'0 IPOTHBOIIOJIOMKHBIX CTOPOH ObliIN paBHEI. OTClOAA,
cyMMa JABYX IOPOTHBOIIOJOMKHBIX cTOopoH AB m CD uernlpexyrojbENKe ABCD paBHa moiy-
nepumetrpy AB + CD = 17 cm. Ilo yecaosuio AB = CD + 3, sraunr, 2CD + 3 =17uCD = 7 cwm.
CunepmoBarelbHO, cTopora AB = 10 cMm.

7.0 T B e T: OPAMOYTOJbHUK.

Peinenne. g Toro 4To6bl OKOJIO YeTHIPEXYTOJIbHAKA MOYKHO OBLIO OIMCATH OKPYXKHOCTD,
Heo6XOAMMO M HOCTATOYHO, YTOOBLI CYMMEI €r'0 IPOTHBOMOJIOXKHBIX CTOPOH GLIIYM PaBHBI. ITOMY
YCJIOBHIO YIOBJAETBOPSAIOT ABa MapajeorpaMMa: IpAMOYTroJbHAK M KBaapaT. Ho, mo yeaosmio,
y ZAHHOrO mapaJulejIorpaMMa AHATOHAJIH He IepHeHANKYJIApHHI. CllegoBaTeJbHO, 3TO NMPSIMO-
YrOJIbLHUK.

8.0 rBerT: 40,

Pemenne. Tak kak Ttpanemus ABCD onucaHa OKOJO OKPYXHOCTH, TO IIO CBOMCTBY
OIIMCAHHOTO YeThIPpeXYrOJIbHNUKA CYMMa GOKOBBIX CTODOH TpallelMM paBHA CYMMe ee OCHOBaHHUM,
T. e. AD + BC = AB + CD. Ilo ycaosuio AD + BC = 20 cM, 3HAaUYUT, IepHMeTp TpalleqUH PaBeH
40 cMm.

B C
N
A D
9.0rBerT: 16.
Pemenue. B Tpeyrosbaunke ABD orpesok DK — MegnaHa, Tak Kak o yciaosuio AKX = KB u
AO — MejauaHa, Tak Kak Touka O dABJAeTcA TOYKOM IlepecedeHMs AHarosajied pomoda.

CrnenosaTesibHO, TOuka M sABIseTCcA TOuKoil nepecevyenus Meauad DK u AO u geaur orpesoxk AQO
' 1 1
B oTHomeHHH 2 ;: 1, cunTasa oTpe3ok oT BepIHHLI A. OTclona oTpedok MO = §AO = EAC =4 cM.

MC=MO+0C=4+12 =16 (cm).

S
Q
o
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10.0rBeT: 50.

Pemenne. B yernipexyroasauke ABCD ZABC = /CBD + ZABD = 50° + 70° = 120°,
ZADC = 60°, orcioga cymma yrioB ABC u ADC pasHa 180°. CiefoBaTe LHO, YeTHIPEXYTOJIbHUK

ABCD — Brncasgsiii. Yroa CAD onupaercs Ha xyry CD u yrox CBD onupaeTcs Ha 3Ty e AYTY
CD n paBen 50°. 3mauur, LCAD = 50°. :

C

11.0rBeT: 108.

Pemenne. Tak kak 4deThlpeXyroabHUMK ABCD BuncaHHBI, TO CyMMa IPOTHBOHOJIOKHBIX
yraoB paBHa 180°, T. e. LBAD + ZBCD = 180°. Tak KaK BHemIHUII yroJj npu BepmuHe C paseH
108°, To cMexxHEIH ¢ HUM yroa BCD pasen 72°. 3maumr, LBAD = 180° — ZBCD = 180° -
- 72° =108°.

C

AvD

12.0tBerT: 30.

Pemenne. 1o ycnosnio B Tpeyroasauke ABC yroa BAC paser 60°, sgaunt, ZABC + ZACB =
= 120°. Tak kak BE u CM 6uccekTpuch yriaos ABC u ACB, to ZABE + LACM = 60°, sgauur,
B TpeyroabHuKe BOC ZBOC = 120°. B uernipexyroasEnke MAEO ZMAE = 60°, ZMOE =
=120°, 3HAYAT, OKO0JIO HEro MOXKHO OIINCATh OKPYXHOCTH. B 5TOH OKPYsKHOCTH BIMCAHHHIHN
yrox MAE, paBruii 60°, onupaerca Ha nyry ME, pasrywo 120°. Orpesok AO — sBiasgeTca
6nccekTpucoii yria MAE, Tak kKak IPOXOXUT Yepe3 TOUKY mepecedeHHs GucceKkTpuc (Touka O).
CnenoBaTesbHO, TouKa O ABIAseTcsa cepeauHoil ayru ME u pgennr ee Ha JBe paBHble AYTH.
CnenoBarennHO, fyra MO paBHa 60°. Otciona yroax BEM pases 30°.

A
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Yactb 3

13. Pemenune. Ilycte O — Touka nepecedeHHs AuaroHajed mapaJjijiejiorpamma, F — cepe-
nuaa AD. Tak xak yroax AOB — BnmncaHHBLIH M onmupaeTcsa Ha ZuaMmeTp, To ZAOB = 90°, T. e.
JuaroHaJIH IapaJjjejorpaMMma nepneHAuKkyasipuanl. Cnenosatensuo, ABCD — pom6 u AB = AD.
VYroa AFB — Taxke BOUCAHHBIN M oOMpaeTcsa Ha AUAMETp, HoaToMyZLAFB = 90°.

CnenoBaresnbHo, BF — MexamaHa H BBICOTAa TpeyrojabHuka ABD, 3Ha4UT, TPEYroJbHHK
ABD — paBHOOeaApeHHBIH u AB = BD. Takum obpasom, AB = AD u AB = BD, 3pauwur,
TpeyroJbENK ABD — paBHOCTOpOHHUH, T. e. ZDAB = 60°.

N’
K

A F D

14. Pemenue. IIpeoGpasyemM BhIpaskeHHe: a—e == .= . A3 npeobpasoBarHOI

e e

ab
¢dopMyJsl BULHO, UTO CHauajJia HaJO IIOCTPOUTHL OTPE30K ik 15 ero mocTpoeHHST BOCIOJIb-

d a
3yeMcsl MeTOZOM IOCTPOEHU S YeTBEPTOr'0 IPONOPIIMOHAJNLHOI'O OTpe3Ka bz H IOCTPOMM OTpe-

ab ab .

30K x = — (puc. a). 3aTeM IO TpeM OTpe3KaM 7 € ¥ € IOCTPOMM UeTBepPTHIH mpomnop-
. ab
OUOHAJbHEIIT OTPE30OK Y = d_ec’ CHOBa BOCIHOJb30BaBIIMCH METOJOM IIOCTPO€HHUS UYEeTBEpPTOro
ab
IIPONOPOMOHAJIBHOIO OTPe3Ka E = % (puc. 6).
b
a
d N e N
d
a) 6)

K

15. Pemenne. K npamoit DC us Touexk A u B onycTuM nepneHAuKyasapsl AG u BF. Tak kak
npsamasi CD — OucceKkTpuca BHelnHero yriua tpeyroabHuka, ZBCF = LECF. Yram ACG u ECF
paBHBI Kak BepTHKaJbHble. 3HauuT, LBCF = ZACG. Tpeyroabauxku BCF n ACG nonoGHBI Kak

NpsAMOYroJibHbIe TPEeYroJlbHHKH ¢ paBHbiMH yraamu BCF un ACG. 3nHauwur, ‘g—g = ‘%;,
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Tpeyronsrnku BDF u ADG nono6HEI, Kak OpAMOYroIbHbIE TPEYFOJIBHUKH ¢ OOIIUM yriioM IpU

- AD _ AG AD _ AC
BepmuHe D. 3HAYHKT, DB - BF Orciona DB - CB"

/p
B F P
|

C
A G

BapuaHT 2
YacTtb 1

1.0TBerT: 4.

Pemrenne. Tpu nomapHO nepecekaoolquecs OpAMble k, [ ¥ m o6pasyioT TpeyroabEHK ABC n
OeJIAT IJIOCKOCTh Ha ceMb yacTeil. YeThIpe M3 HHMX orpaHHYeHhl TpeMsA NAAHHLIMHM IOPAMBIMIH:
TpeyronbEAK ABC 1 Tpu yacTH, oupefeifeMble OJHOI M3 CTOPOH TPeyroJLHHKA U ABYMA ApPY-
ruMM OpsiMbIMH. TpHM Apyrue 4acT¥ orpaHHYeHBI ABYMSI JIY4aMH, SBJISIOMINMUCHA OPOAOJ-
JKeHHEeM CTOPOH Ka)XJOoro M3 YIVIOB TpeyrojbHHKa. KaKk HM3BeCTHO, Y KayKJOI'0 TPeyroJbHHKAa
MMeIOTCA YeThIpe OKPYXHOCTH: OJHA BIINCAHHAS ¥ TPH BHeBIMCAHHEIE. OTH YeThIpe OKPYIK-
HOCTH GyAyT OHOBpEMEHHO KacaThCd KaXI0i M3 Tpex NpAMHX k, I u m.-
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2.0rBerT: 3.

Pemenne. Touka O nepeceyeHusi cepeiNHHBIX HepIlieH-
OUKYJISPOB K CTOpPOHaM TpeyrojibHUKa ABC aBiaseTca MeHT- A 4
POM OKPY>XHOCTH, ONHCaHHOM OKOJIO 3TOr0 TPEYroJbHUKA. \
Orcona OA = OB = OC xak paiuychl OTHOH OKPY>XHOCTH. \; C
3raunuT, TpeyrodbHuku AOC, AOB u BOC — paBHOOen-
peHHEbIe M GOKOBBIe CTOPOHKI Yy HUX paBHHI. B TpeyrojbHHKe
AOC: ZAOC = LAOB + £BOC. Orciofa cleayer, UTO B Tpe- D
yronvEuke ABC cropoHa AC — OGoJsbliag, a IOIPOTHUB
6oJibInell CTOPOHEI JIEKHT OOJABLINE yroa. 3HA4YUT, B TpeyroiabEuke ABC ZABC — 6oJsbLIHIA.
Touku B u O siexxaT 110 pasHble CTOPOHBI OTHOCHTEJNLHO XOpAbl AC, TaK Kak ToUKa IepecedyeHus
cepeINMHHEIX IePIEeHANKYJIAPOB JeXKUT BHe TpeyroabHuka. IIpu atom ZAOC onupaercsa Ha qyry
ABC, xoropasa MeHbiie 180°. 3nauut, LABC onupaetcsa Ha nyry ADC, kotopasa Gosapme 180°.
CiegoBaTelbHO, BIHCAHHLIE yroa ABC — GoJasime 90°, a TpeyroabENK ABC — TYHOYroJbHEIM.

ool

3.0rBeT: 1.
Pemenne. Ilo yciaosuio yruasl Tpeyroasauka ABC pas- B
HBI 45°, 60° u 75°. 3Hauut TpeyroaraEuk ABC — ocTtpo-
yroasHulid. ¥Yroa ABC — ocTpHIii, ciefoBraresbHO, Ayra ADC
MeHbIlle MOJYOKPYXKHOCTH, OTClofa TOUKKM B u O JjexkaT B
OAHOH IIOJYNJIOCKOCTH OTHOCHTeJbHO IpsiMmoit AC. AHaJo- A
THYHO JOKA3bLIBaeTCH, UYTO TOYKH A H O JexXaT B OgHOMI ' C
MOJYIJIOCKOCTM OTHOCHTEJbHO HnpsiMoil BC. 3HAUUT, TOYKA D
O nexxut BHYTpH yriia ACB. AHaJOrHYHO AOKa3bIBaeTcH,
yro Touka O JexnT BHYTpH yrios ABC m BAC. Caepo-

BaTeJbHO, IEHTP OKPYXXHOCTH, ONMCAHHOH OKOJIO Tpe-
yrojasHuKa ABC, JIe:KUT BHYTDH TPEYroJbHUKA.

4.0TBeT: 2.

Pemienve. Yrami DAC u FDB paBHBI KaK HaKpecT B D,
Jekallye INpH HapajjieJbHblXx OpAMEX AC m BD n
cexkymeid AD. Tak xkak npsamete AC n BD napaJjuieJIbHEL, TO
TpeyroasEUKE KAH w KDB — upsamoyroabasie (BH — N
BBICOTA PaBHOOEApEeHHOro TpeyroabHHKa ABC) M paBHEBI IO
katery (KH = KB, K — cepennsa BricoTsl BH) 1 ocTtpoMy
yray (£LHKA = ZBKD kak Beprukaibubie). CirefoBaTesnb- A C

Ho, BD = AH = %AC 10 CBOICTBY BhICOTHI paBHOOeXpeH-

Horo TpeyrojbHuka. KpoMe toro, tpeyrosbHuku ANC u

DNB nopo6abi 1o a3yM yriam: yrisl DAC u FDB paBHE 110

noxasanHomy, yrasl ANC u DNB paBHBl Kak BepTH-
BN BD 1

kaJjgbHble. CiiefoBaTeJIbHO, NC —aAc "3’ T.e. BN: NC =
=1:2.

5.0rBerT: 3.

Pemtenne. ITo ycaosuto yrasl PMQ@ u MQP paBHbI, 3HauuT, Toukd P, Q@ u M oGpasyioT
paBHOOepeHHEIN TpeyroibHuk QPM c¢ BepuinmHOoii B Touke P. Ilo ompeleneHHIO paBHO-
6espesHoro TpeyronbHuka PQ = PM. CiegoBateibHo, TOUKH M paBHOYAaJeHbl OT TOUKU P Ha
paccTosiHye, paBHoe PQ, T. e. je>kaT Ha OKPYKHOCTH paguyca PQ c nenrpom B Touke P. Ilpn
5ToM Touka M He JiexXuUT Ha npsamoil PQ, T. e. He coBmajaeT ¢ TOYKOH ¢ M CHMMETPUYHOMH eil
OTHOCHTEJbHO TOYKH P TOUKOH Q.
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CirenoBaTesibHO, 'eOMETPHUYECKHM MecTOM Touek M sBis-
eTcs OKPY’KHOCTb pajguyca PQ ¢ meHTpoM B Touke P c «BHI-
KOJIOTHIMH» TOYKOH @ M CHMMeTPHYHOMH eif Touko# Q,.

O6parHo. Ilyctes Touka M, NpHHAAJIEKUT OKPYKHOCTH
pazuyca PQ c neHTpoM B Touke PQ = PM u He coBnafaeT C
ToukaMi @ u Q. TpeyroabEuk QPM,; — paBHOGeIApeHHHIN,
rak kKak PQ = PM,; kak pagnychl ofHoil oxpyxxHocTH. Cie-

AOoBaTeJbHO, IO CBOMCTBY YIJIOB paBHOGEIpEeHHOr'O TPEYTOJIb-
HMKa /PM,Q = ZM,QP.

Yactb 2
6.0rBeT: 12.

Pemienne. [{yss Toro, 4To6bl 4eTHPEXYTroJbHEAK MOXKHO OBLJIO ONMCATH OKOJIO OKDYYKHOCTH,
HeoO6XOAUMO M AOCTATOYHO, YTOGKI CYMMEI €TI0 IPOTHBOIOJIOXKHBIX CTOPOH GblaM paBHEI. OTCl0z4,
CYMMa JABYX IPOTUBOIMOJIOMXHBIX CTOPOH UeThipexyrojabHnka ABCD paBHa noaynepuMerpy AB +
+ CD =16 cm. Ilo yenosuio AB = 3CD, saaunt, 4CD = 16 1 CD = 4 cM. CiiegoBaTebHO, CTOPOHS
AB =12cmM.

7. O T B e T: KBajgpar.

Pemenue. st TOro YToOLl OKOJIO YeTHIPEXYTIOJbHMKA MOXKHO ObIJIO OIMCaTh OKPYXKHOCTD,
Heo6XOoAUMO U AOCTaTOYHO, YTOGLI CYMMA €r'o IPOTABOMOJIOXKHBIX YIJIOB paBHsIack 180°. dtomy
YCJIOBHIO VAOBJIETBOPAIOT JBa HapajljejlorpaMMa: OpsIMOYTOJbLHUK U KBaxpat. Ho, mo yciosuio,
y ZaHHOTO IIapaJjljieJIorpaMMa JHaroHaIH He epOeHAUKYAApHLI. CllefoBaTesbHO, 3TO KBaLparT.

8.0TBerT: 44.

Penrenne. Tak xak tpameuuss ABCD — paBHOOOYHasl, TO ee B C
6oxoBhle cTopoHsI AB nm CD paBHEHI, T. e. AB = CD = 11 cm. Ilo
ycgopnio Tpanenusa ABCD onucaHa 0KOJIO OKPYYKHOCTH, 3HAYHUT, .
IO CBOMCTBY OIHCAHHOTO YeThIPeXYroJbHHKa cyMMa OGOKOBLIX
CTOPOH TpalleH¥ paBHa CyMMe ee OCHOBaHHMH, T. e. AD + BC = A D
=AB + CD = 22 cMm. 3BauNT, IepUMeTp TpalellUn paBeH 44 cM.

9.0TrBerT: 8.

Pemrenne. B TpeyronbEuke ABD orpesku DK u AO — mMe- g C
IMaHBI, TAK KaK B nepBoM cayuae AK = KB; tak Kak Touka K —
cepeiuHa CTOpOHLI AB, a BO BTOpoM Touka O siBasteTcd Toukoi K| M ><0
nepeceyesre MeAnaH npaMoyrojgbHUKa ABCD. CnexoBaTesbHO,
Touka M sBiseTcd TO4YKOIl mepeceueHuss Meauad DK u AOu A D
IeJinT oTpe3oK AO B OTHOLIEHHMH 2 : 1, cuuTasA OT BEpPIIHHELI A.

B npsimoyronbunke MeauaHbl paBEE AC = BD = 24 cM. OTtclona

oTpe3ok AM = §AO = %—AC = 8 cM.
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10. OTBeT: 45.

Pemenune. B uerhipexyrosouuke ABCD mo yciaoBuio
yroys ABC pasen 110°, yrox ADC pasen 70°, orciofia cymMMa
yrioB ABC u ADC pasrHa 180°. CirenoBaTelbHO, YeThipex-
yroasHUK ABCD — BnucaHHHIH#. Yroa ACB onupaercs Ha
ayry AB u yroa BDA onupaercs Ha aTy ke ayry CD. Ilpu
atoM LBDA = ZADC - ZBDC = 70° — 25° = 45°,

11.0TBeT: 55.

Pemerne. Tak kak uyerbIpexyroinHnk ABCD Bumucas-
HBIH, TO cyMMa IIPOTHBOIIOJIOKHBIX YIJIOB paBHa 180°, T. e.
LABC + LADC = 180°. B cBolo ouepenpr LABC = ZABD +
+ £DBC, orciona ZABD + ZDBC + ZADC = 180°. 3Hauur,
ZDBC = 180° — ZABD — ZADC = 180° — 50° — 75° = 55°.
¥Yrant DBC u CAD omnupaercss Ha ofHy nyry DC, cie-
JOoBaTeJIbHO, OHU PaBHBI, Ho3aToMy LCAD = 55°.

12.OrBeT: 60.

Pemenne. Ilo ycioBuio Touxku A, M, O u E nexxar Ha
ONHON OKPY2KHOCTH, T. €. UeThIpeXyroibHUK MAEO —
BIIMCAHHHIA, sHaunT, LBAC + /MOE = 180°, L/MOE =
= 180° — ZBAC, B TpeyroabHuke BOC: Z/OBC + ZOCB =
=180° — £ZBOC. ¥Yrael BOC 1 MOE paBHBI Kak BepTH-
kKajbHble. 3HauuTr, LOBC + LOCB = /BAC. Tak kak BE n
CM 6uccexrpucs! yraos ABC u ACB, to LZABC + LACB =
= 2/BAC. Orcooja, 10 TeopeMe 0 CYMMe YTIJIOB TPeyroJb-
HUKa £LBAC+ LABC + LACB = 180°, 3£ZBAC = 180°.
3uauur, ZBAC = 60°.

Yacth 3
13.0TBeT: 105.

Pemrenne. Ilycrs Touku O, M, N u K saBiadioTca cepeau-
BaMu otTpeskoB AD, AB, CD u MN coOTBeTCTBEHHO.
3uauur, tpanenus AMND BnucaHa B JaHHYIO OKPYKHOCTD,

clefOBATEeNbHO, 3Ta Tpalemus — paBHoGouHas. Tak Kak
MN — cpepuasa nueuA Tpanenuu ABCD, to u Tpamenus
ABCD — paBHoGouHass. CoeIMHHM ILEHTP OKpPY>KHOCTH

Touky O ¢ Toukoii K — cepexunoit MN. Tak xak MN —
xopaa, o LOKM = 90°, t. e. TpeyrorbEHUK OMK —
NpAMOYroJbHEBIN. O603HAYUM pafUyc OKPYKHOCTH GYKBOM
R, torga OK = R, Tak KaK CpeHSAS JUHHSA Tpamelluu JeJTUT
10601 OTPEe3OK, KOHIIBI KOTOPOIO JIeXKAT HA OCHOBAHHUSIX
Tpanenuy, nonoiaam. Orciofa OK = OM. 3rauur, ZKMO =

=30°. ¥Yraet KMO u AOM paBHBI, KaK HaKpecT JesKalllile IpY HapaljelbHbIX OpAMEIX MN u
AD m cexkymeit OM. 3sauur, ZAOM = 30°, a tak kak OA = OM, xax paguycel OfHOI

C
B
D
A
8/ e
e
A
D
A
M E
0
B c

OKpY>KHOCTH, To LMAO = 75°. Orcioga moixyuum, uto LB = ZC = 105°.
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14. Pemenue. [IpeoGpasyeM BhIpa>keHHe: YMHOXKHMM 06e YacTH paBeHCTBa Ha a“, MOJYIHM
2 2 : 2
a a ‘ .
S =@ + 7 W3 npeo6pas3oBarHOH (GpopMyJILl BHAHO, YTO CHAYaJIa HAJO IMOCTPOUTH OTPE30K 7

3HauNT, IO TPeM OTpe3KaM a, @ B b IoCTPOoMM UeTBepTHI MPONOPIIMOHAILHKI OTPE3OK Y = -

,HJISI ero ONoCTpOeHHHA BOCIOJIb3yeMcs MeTOJOM IIOCTPO€HHSI 4YeTBepTOro nmponopnvoHalbHOTO

2
OTpe3Ka ‘—I: = g K DOCTPOMM OTPE30K Y = % (pHc. a). 3aTeM IIOCTPOHUM OTPE30K, PaBHLIH cyMMe
a? a? .
OTPeskoB @ M . 3aTeM mo TpeM OTpe3KaM a + 5+ @ ¥ a IOCTPOMM YeTBepTHIH
. . a?
IPONOPIMOHANLHLIA OTPe3OK X = ——;, CHOBa BOCIOJIb3OBABINNCH METOJOM IOCTPOCHHS
a+%
b
a+%
YeTBEPTOro NPONOPHHOHAILHOrO OTPE3Ka g (puc. 6).
a /2 /
2
a
a+—
b
a) 6)
15. Pemenmne. K mpsamoit CD m3 Touek A H B omycTuM /
nepneBEANKYIApH AG n BF. Tpeyroapankn BDF n ADG nono6HEI D

KaK IPSMOYTOJbHEIE TPEYTOJLHAKHA O6IIHM YIVIOM OPH BepIIHHE
AD AG AD _ AC

D. Orcioga == DB~ BF’ a IO YCJIOBHIO, == DE — CB’ cJieJoBaTeJIbHO,

AC _ AG .3

CB ~ BF ' SHAUAT, IPAMOYTOJILHEIE TpeyroasEnkH BCF n ACG
OOKOGHEI, TAK KAK BEINOJHSETCH YCJIOBHe IPONOPIHMOHAJILHOCTH B F E
cropoH. CiaepnoBarenbHO, y HUX LBCF = ZACG Kak Jexamue |~
IPOTHB COOTBETCTBEHHBIX CTOPOH. ¥YIibl ACG n ECF paBHEI, KaK (8

BepTHKaNbHEIe. 3HAYUT, LZBCF = LECF. Orciona npamasgs CD —
61cceKTpHca BHEMIHEro yria Tpeyroabanka ABC.
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