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OT aBTOpa

Yem MATEeMATHKA OTIHYAETCA OT APYrHX IKOMbHLIX NpeamMeToB? Ha-
BEPHAKA JIO00H WKOMTBHHK CYMEET OTBETHTH Ha 3TOT BONPOC, YKA34B
HEMANMO BAXHBIX oTARYMi. S xe xouy oOpaTHThL BHUMAHHE HA IBS
ocobeHHOCTH. C MaTeMaTHKOH NpPHXOIHUTCA BCTPEYATRCS HA NPOTH-
XeHHH BCEH LIKOMBHON XHU3HM,

Bo Beex Kiaccax, OT NEPBOTO 0 NMOCHSTHEro, GHIBAKT YPOKHU
mareMaTiKd. M 3TUM MaTeMaTHKa OTAHYAaeTcA OT Adoro apyroro
IWKOABHOIO NPEAMETA, KPOME... GUIKYILTYPH.

Bropas 0coGeHHOCTh COCTOKT B TOM, 4TO HAYHHAs € HEKOTOPOTO
MOMEHTA MaTeMaTHKa KakK OBl pa3NBaMBacTCA U B PACTIHCAHMH YpO-
KOB MOABIAIOTCA € paznennt; anrebpa u reoMeTpus. Hayvalorca stu
paanenbl HA PAYHBIX YPOKaX, 110 pa3sHbIM y4eOHMKaM, a MHOIIA HX ba-
Xe BedyT PA3HBE YUHTEA.

YeM Ke reoMETpHsi BHUISIASTCA CPEIH APYTHX pasneaob MaTeMa-
TuKH? [Ipexne Bcero, reoMeTpHsa, HaBepHOE, CaMas APEBHAA HayKa,
BoJiee TOTO, caM TEPMHH «MaTeMATHKA» BOIHHK CPaBHHMTEABHO HE-
LABHO, TAK 4TO YuEHEE OpeRHOCTHM B CpelHEeBEKOBbA, 3aHHMAB-
KecA B HalieM MOHKWMAHHMM MATEMATHKO, Ha3biBAMH ce¢bs1 reoMer-
paMu. HexoTophie TeOpEME! TeOMETPHH ABNAIOTCA OAHHMH H3 IPEB-
HeHlMX NaMATHHKOB MHpOBOM KYAeTypel, OHHM crapiue caMo#
Bubnuu. [MoMHKTE 00 3TOM, H3yuad reomeTpiio. H ecnu o mobuTe
H MHTEpecyeTech MCTOpHel, TO NOMKHE HEMNOX0 3HATH H FeOMeT-
PHIO.

OnHaKo JaNeKo He BCe IIKOASHUKH UCTNBITHBAIOT GONBIIYIO TI0-
60Bb K MaTeMaTHKe. HexoToprie He CIHILKOM XOPOIIQ BRIFIOIHAIOT
apuMeTHIECKHE AeHCTBHA, TIOX0 pa3lupaloTca B IpolLeHTax, ¥ Bo-
ofile, NIPHIIIM K BEIBOAY, 4TO ¥ HUX HET HMKAKUX MAaTEMaTHUYECKHX
cnocobHocTefi. XOvy MX 00pazoBaTh: reOMETPUA — 3TO HE COBCEM
Marematvka. Bo BcakoM ciydae, 3T0 COBCEM HE TA MATEMAaTHKA, € KO-
TOpOH DO CHX NOP BaM NPHXOOWIOCH HMeTh Acno, [eomeTpna — 3710
ApeaMeT U TeX, KOMY HpaBUTCA (haHTa3HPOBAaTh, PACOBAaTk M pac-
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CMaTpHBaTh KAapTHHKU, KTO yMeeT Habnionarb, 3aMe4arb U ICNaTh
BBIBOAHL.

leoMerpua — HeoGBUAKHO BaXHbIK W WHTEPECHBIH MpEIMeET,
1 110001 yeloBeK MOXEeT HATH B Hell yroJiok mo ayue.

OnuH Myapenl ckazan: «Bricliiee MPosBISHUE NyXa — 3TO pa3yM.
Beicliee npoaracHHe payma — 210 reoMeTpua. Knetka reomert-
pPHM — TpeyroabHUK. OH Tak Xe HeucucpriaeM, kak M Beenennas.
OKpyXHocTb — aywa reomeTpuu. Io3HajiTe OKPYXKHOCTb, H Bbl He
TONLKO MOIHAETE OYLIY TEOMETPHH, KO M BO3BbICHTE AYILY CEOIO»,

Yactb 3azay yyeGHUKA VMeeT BbiAeaeHUA. bykBa «H» moKasbi-
BACT, YTO 3ajaya HauyanbHad, PenieHue TakKx 3agady MOArOTOBMT K
BOCMPUATURY G0Iee CAOKHBIX 3a0a4. bykpa «B» CONpoOBOXKIAET BaX-
HBIE 3a0a494. DTH 3a1a4H HANO HENPEMEHHO PELIKMTE H XOPOLLIO YCBO-
uTh Aubo Meton pelieHus, K60 coobulaeMulii B HUX ¢akTt. bykea
«fl» 03HAYAET, YTO 3aJaya Moae3Has, OyKBa «T» — TPYZHAaA. STHMH
6ykBaMH 0003HaucHHl 3a034#, NPegHA3ZHAYEHHBIE TEM, KTO XOueT
JAydllle OBIANETb TEOPHEll TEOMETPHA M HAYMHTECA PELIAThb TPYAHBIE
3aAayH.

C noMotusio 3Hadxka ¥ Bpinenen mMarepuan, KoTophi#i He SBIA-
erca 00s3aTeNILHLIM.

Ccriika € MOMOILBIO 3HayKa g YKA3bIBAET HA MAaTEpHAnhL,
NPEACTABACHHBIE HA AEKTPOHHOM NPHAOKEHHH K Y4eBHHKY.



|

KJ1acC

CenpMoO




I'eoMeTpHs Kak HaykKa
ITepBEIE NOHSTHS

_I]peduem, K USYHEHUIO KOMO-
Pozo Mbt npucmynaem, Hazsieaemcea 2eomempun. Ho 6110 6ot
HEGEPHLIM YMEEPHICOAMb, HMO 00 CUX NOP 8bl HUME20 O Hell He
3naru. Bam ne pas npuxodusocs ecmpeuamocs ¢ mpey2oabHil-
KaMu U nupamudamit, Keaopamamu u Kybamu, OKPYICHOCIAMU
u wapamu. He max mrozo, Ho Koe-wmo o6 smux meaax u uzy-
Dax est 3naeme, xopouto npedcmaeaseme cebe, KaK oMU eui2ai-
dam, 1 noHUMaQeme, HMO 6Ce OHW UMEIOM OMHOWERUe K 2e0-
Mempli.
Ymeepucoerue, umo mbt npucmynaem K UsyHeHuUr 2eomempul,
O3KRQRaCM npedcde 8ceco, HMO 8 YHeORUKE UBNAZaAemCA Clcie-
Mamuveckuli Kype seomempui. Imo, 8 colo oxepeds, Inaum,
YMGe M& HOCIICNEHHO, A2 3a wazom Bydem cmpoums zeoment -
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1.1

DUHECKYIO Meopuie, ROCAC008GMEALHO ODKA3BIGAR 6Ce ymeep-
HCOCHUA 6 COOMBEMCMEBUU C 3AKOHAMU MAMEMAMUKU, 8b1600R
UX U3 YIHCE UIBECMHBIX yMEepXcOoeruil,

Hpexcde scezo, wmo maxoe zeomempua? Cnoeo 2eomempus co-
cmoum u3 08yx wacmeli 2eo u Mempua u ¢ nepeeode ¢ zpene-
CKO020 R3BIKAG 03HAYAEN 3eMaemepue.

Ho yoce dasno eeomempus euiuna 3a y3Kue pamu, 0b03HA4EH-
Hote IMUM OYKEaIbHYIM nOHUMAHUEM. ECau Mbt 3a24AHEM & 110~
00l IHUUKAONEOUHECKUE CA08APD, MO OOHADYICUM O4eHb DORb-
WYIO CIIGMbBIO, HAHUHAIOWYIOCR RPUMEDHO MAK:

Teomempus — 3mo paszden mamemamuxu, Uy4arounii npo-
cmpancmeeribie hopmel u ux omuowenuns. A umo 3mo
o3naxaem? Imo maxoe «<npocmpancmeeHHue GoOpMbr> U 8 4éM
COCMORM «Ux OMHOWQHHRP?

1.1. T'eoMeTpHUIECKOE TEJIO

@ BaxHeiwelt npocrpaHcTBeHHOR (opMoil SBIseTC 2eomempuvie-
cKOe meno, A OOIHAM U3 BUAOB TIPOCTPAHCTBEHHBIX OTHOLUEHUH —
B3aHMHOE DACMONIOKEHNE FeOMETPHHECKHX TE.

Oank 13 KpynHelmmx MateMaTHoB XX B. A, [Tyaukape ckasan
Tax: «He 6yab B npupone TEPOLIX TEA, HE OBINO 6B U TeOMETPHH».

Kaxauif M3 pac Ge3 Tpyaa MOXET NPUBECTH NPUMEPSH] PAIHY-
HEIX TeJl, BCTPEUAIOUINXCA B OKPYXAIOWIEM HAac MHpe: XHIoi moM,
GYABKHHK, 3aBOACKaAsA TpyDGa, KAILIA CMONE M T. I.

lMoBOpA «reoMEeTPUYECKOE TEAO», MBI TEM CAMBIM NOAYEPKHBAEM,
YTO HAC He WHTepecYT (PHaudYecKHe CBOMCTRA Tena: Macca, 1BET,
MaTepHan H Ip., YTO PACCMATPHBATE M W3y4aTb MLl GyldeM JHLIbL
ero ¢opMy M pasMepbl. MoXHO CKa3aTh, UYTO Mbl paccMaTpHBacM
TY 4acTb TPOCTPAHCTBA, KOTOPYI) COOTBETCTBYIOIIEE TENO 3aHH-
Maer.



Ecnu BarnaHyTh HA OKPYXAKOLIME HAC TPSOMETHl KaK Ha TeOMeT-
PHUYECKHE TEJIa, TO MOXHG, HANPMMep, CKa3aTh, UTO JOM W KHPITHY
HMMEIOT ONMHAKOBYIO GopMy — (HOPMY Napaiicnenuneia 1 oThnda-
10TCA ML pa3MepaMy, 4YTO 3aBOACKAs TpyDa yacTo uMeeT hopMy
uuaMHapa, 3 GyroobHbIH Mae — GopMy wapa.

KoHeuHo, peaibHbtit KHPNKHY clienyeT pacCcMaTpuBatk Kak ha-
paienenunes Avme npubnmxénno. Flpoaenae Z0CTATOUHO TOUYHbBIE
H3MEPEHHA, MOXHO OGHAPYXUTh HeGOALIUHE OTKAOHEHHSA OT pe-
3YARTATOB, KOTOPHIE HOMXKHEI MOAYYHTECH, ecnd Obl Kuprnny Obin
AeHCTBHTENRBHO napamnenenuneaom. Jda v TOUHOCTE HAILKMX H3Mepe-
HHH OorpaHHYeHa, B TO BpeMA KaK pa3Mepsl mapanieaenunena cynTa-
1I0TCA 330aHHRIMH abconoTHo TouHO. OQAHAKO NS ITPAKTHYECKHX
HYXI BCE 3TH OTKAOHEHUA HECYUIECTBEHHE!, H KHPNHY YA0OHO pac-
CMaTpHBaTh Kak Nnapajiecnunen.

Wiy paccMOTpHM Hawly mianeTy 3emts, HacTo rosopsrT, 4TO OHA
HMeeT (hopMy WApa, STO yaA06HO AN MHOTHX MPAKTHUSCKHX W yuedh-
HbIX teeil. OnNHaKo ¢ TeOMeTPHUYECKON TOMKH 3peHHs 3TO HE COBCEM
BepHo. Mamepenma, nporenéunbie 8 XVl &, moxkasanu, uto 3eMas
umeeT GOpMy ceouda — 11apa, HEMHOIO CIVIIOLLEHHOTO BIOAL OOHO-
rO W3 INaMETPOB — OCH 3eMau.

8 TeoMeTpUUECKOS TENO MMEET mpu uimepenun. YCIOBHO Mbl HX
Ha3LBAEM: QAUHA, WUPUHA U gbicoma (KN moawuna). a n camo
TNPOCTPAHCTBO, B KOTOPOM MEI XKMBEM, HA3LIBACTCH MIPEXMEPHDIM.
Hanuune mpéx naMepeHHil 4pnAeTca XapaxTepHbuIM NPU3HAKOM Teo-
MeTpuyeckoro Tena. Kak 31o ceayer NOHHMATh?

Y 4106010 napavienentnena HETPYAHO YKA3aTh UTHHY, [UPHHY
u BeicoTy (puc. |). [paBaa, yTo HMEHHO ABAAETCA ANTHHOM!, ITHPHHOR
WIM BHICOTOI 3aBHCHUT OT AOIOBOPEHHOCTH. JTO, HANPHMEDP, MOXET
OMPENENATLHCH NONOXKEHHEM MapPAUIENENUIIEId OTHOCHTENBHO NIOBEpX-
HOCTH 3eMilH, cToia U Ap. YacTo 33 MIMHY MBI TPUHHMAaeM HaWGOMb-
ee HIMEPEHUE, 3 oI TONWHHOH MOHHMaeM caMoe ManeHbkoe, Beé
3TO HE TaK YK BaXHO, [TapHOe — U3MepeHHH POBHG TPU.,

8 A Kak ObiTb, ZONYCTMM, C KOHYCOM HIIH

KaKHM-TO COBCEM 3aMBICNOBaTBIM TeaoM?
Benp 30¢Ch HEBO3MOXHO YKA3aTh TPH H3Me-
peHHsl, Kak Ansa napandenenunena. Yro

30ech LNHHA W WPUHA, a YTO — ToLuHA?
B ofLueM cnyyae YTBEPXKICHUE O HANIUUHY Y
TeNa TPEX H3MEpeHHI! 03HAYaeT JAMLIb, HTO
\\\P BHYTPH HEro MOXHO NOMECTHTb Napaiene-
N nunea, NYCTb O4CHE HEDOIBILOIA, ¥ KOTOPO-
dauna ro, ONHAKO, BCE TPHM U3MEPECHUA OTAHYHE! OT

Puc, | HYJA.

EhiCOma




A Tenepp pelllMTe HEeCKONBKO 32134, BHITIOJHHTE 3a0aHWS W
OTBETBbTE Ha Bonpockl. {HaunHaa ¢ 31oro MOMeHTa, B KOHLE KaXKIoro
naparpaga unKM rnaskl BaM GyAyT MpealaraTbes YNPaXHEHHA JTHX
TpEX BHAOCB.)

A B ® 3amaum, 3a1aHUST, BOPOCH

1. PaccMOoTpuM BeTpevalollmecs OYKBaJbHO Ha KaXKAoM IIary
NPESMETEL KHHIY, KOHCEPBHYIO 0aHKY, KapaHAall, 3MeKTPH-
YeCKYIDd NaMnouky... (Ha3oBHTe elig HeCKONLKO IpeaMeTon
CaMOCTOATENBHO.) KakHe W3 M3BeCTHRIX BaM TEOMETPHYECKHX
Ten no ¢dopMme Hanbonee COOTBETCTBYIOT NEPCUHCACHHBIM
npeaMeraM? A OMTbh MOXeT, UX YROOHO pacCMATPHBATL CO-
CTARAEHHBIMHM M3 HECKOJIBKMX M3BECTHHX eOMeTpHYeCKHX
Ten? M3 xkakux? Jaiite cioBecHOe OMHCAHUE 3THX TEA.

2. BcnoMHWTE Ha3BaHHA HECKOJIBKUX TeOMEeTpHYeCKuX Tel.
Kakue peajJbHbIe TeIa COOTBETCTBYIOT HM MO dopme?

3. HapucyiiTe H3BECTHBIE BaM TeOMETPHYECKHE TeNa: Kyd, pas-
JIHYHBIE NMHPaMWUAbL, LWHAKHAD, KOHYC, Wwap H ap. [Tocrapait-
TeCh, YTOOB H300paxaemele TeNa BBIINALEH OOBEMHBIMM.
Kaxoe M3 Ted, HA Ball BarnAn, Haubonee HeyaoGHO AnAa n0-
GpaxeHua?

4. IIpunymatite Kakoe-Hubynp MATEPECHOS Teno, OnuuTe ero
C/IOBAMH APYTHM YYeHHKAM, 2 OHM AOXHH TOHATE, MTO Bbl
HMEETE B BHAY, W M300pasHTL MPHAYMAHHOE TEIO,




1.1

5. PaccMoTpuTe BHUMATENBHO PUCYHOK 2, a—x¢. OnNuLIMTE, KaK
YCTpOeHBl U306pakEHHBIe HA HUX Tena. HazBanuA Kakux Ten
BaM M3BeCTHH? Cpean H300paxE€HHBIX Ted eCTbh HEBO3MOX-
Hele. Kakue umenHo? [Mouemy avo T1ak? [lpuaymaiite w
HapueyliTe KakHe-HUGYIb MHTEPeCHBIE Tella, B TOM UMCae |
HEBO3MOXHbBIE.

al 6)

e

Puc. 2

6. Mpuaymaiite npoGKy, ¢ NMOMOLUBIO KOTOPOit MOXHO 3aTKHYTh
n060e U2 H300paXEHHBIX Ha PUCYHKE 3 OTBEPCTHI.

GIIJ ‘4:,‘_
O AE

(.
Puc. 3 Puc. 4

QQQQ%
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1.2

7. MonymaiiTe Han chenywoLiei CTAPHHHON NONOBOJOMKOM, KO-
TOPYIO MHOTAQ HA3EIBAIOT <ETMIMETCKAs nHpaMHiaKas. UMeerca
20 OOMHAKOBLIX IAPUKOB, CKIASEHHBIX TAK, YTQ ITONYYHIOCH
DBBE «lUeNOYKH» 10 4 IIAPHKA B KAXIOH N IBa «[IPAMOYTONbHU-
Ka» U3 6 MIAapUKOB o cTopoHamMiu 2 1 3 miapuka {puc. 4). Kax
CJIIOXHTb 3TH 4 HaGopa, YTOObL! NONYYWIACE COCTABJICHHAA U3
LIAPHKOB TPEYTOJIbHAA mUupaMMaa?

1.2. IToBepxHOCTH

@ BeAkoe TEOMETPHUYECKOE TEI0 HMEET ROGEPXHOCTIL, TIPENCTARISIO-

myio codoli rpaHuLy (0G0IONKY) ITOTO TeNa.

I1oBEPXHOCTD FEOMETPHYECKOTO TEJIA ENNT BCE NPOCTPAHCTBO HA
ABE YACTH; BHYTPEHHIO H BHCIUHIOW MO CTHOLICHHIO K 3TOMY TENY,
Y1ode monacTb M3 JIOG0ON TOYKH, Haxogfweiics BHYTPH Tena, BO
BHELIHIO 06AACTL, HEOOXOMHMO Tiepeceys MOBEPXHOCTD TeNa (PHC. 5).

Hosepxnocme, vepanuuusarowan wmap, Haswaaemcns cgepoii
(pHc. 6).

Y BceX EPYTWX M3BECTHHIX HaM TeJl MMOBEPXHOCTH HE UMEIOT CIte-
LHAJNBHEIX HA3BAHHIA.

QIHaK0 He BcAKad [TOBEPXHOCTE ABNASTCA TPaHHLEeH KaKoro-aH-
60 Tena. [naBHOe 30eCh TO, YTO NOBEPXHOCTH, B OTJHYHE OT Teja,
HMEET JIHINb 064 waMeperusn: ANHHY U IHPHHY. UHEIMK ClTOBaMH,
HHKAKOE TENO, KAKHM OBl MAAECHBEKHUM OHO HH OBIIO, HENB35 Pacmo-
JOXHTB TAK, YTOOEL OHO LIEANKOM TIPHHALIEXANA0 MOBEPXHOCTH.

KoHeuHO, B peayibHON XM3HW, B NpPUpoNe Mbl He BCTPETHM
NpeAMETOB, HE KMEIHX TONHHEL. [TO3TOMY ITOHATHE MOBEPXHO-
ctH abcmpaxkmpo, ABIACTCA Mamemamuveckoi abemparyueli.
(Abemparmubiii B TIEPEBONE ¢ JTATHHCKOTO Q3HAYACT OMENeyEnnbili,
AGCTpakTHOE MOHATHE O3HaYaeT YTo-AN00 MEBICTICHHOE, HellpeaMeT-
Hoe, CyUIecTBYIoLLee IHUIE B HameM BooGpaxeHHH. K aGcTpaKTHEIM

Puc. 5 Puc. 6
11



cllelyeT OTHECTH TaKHe MOHATHSA, Kak KpacoTa, AYIAE, MBICTb, CKO-
POCTh H MHOTHE APYTHE.)

T'oBopa, uTo AKCT GyMard MM MblbHAA MIIEHKA ABIAIOTCA [O-
BEPXHOCTSMM, Mbl TIOAPA3YMEBAEM, YTO HX TOLLIHHA HUYTOXHO Mana
Mo CPAaBHEHHUIO C OPYruMy pasMepaMHi. B XH3HU Mbl 4acTo NocTyna-
eM noxoGHeIM obpazom. HanpumMep, roeopum «dotorpadus 9 Ha 12»,
«KYCOK TKAHH 2 M Ha 3 M». 1 HHKOMY He NpUXOANUT B FONIOBY YKA3aTh
¢l M TPETHI pasMep — TOJAWHHY doTorpadHK AN TKAHH, XOT4 B
OTIOENBHRIX CAYYasaX 3HAHHE 3TCH BENTHUMHBI OKA3LIBAETCA BAXHBIM.
[MpaKkTH4YECKH MBI CYMTAEM KX NOBEPXHOCTAMH M XapaKTepu3veM
ABYMA pazMepaMyd — LLTHHOH W WHPHHOI,

@ MuoroodpaseH v yaneuTeseH Mup nosepxHocreil. Ha prucyHke 7
Hn300paXeHbl HEKOTOPBie MHTEPECHBIE MaTeMaTHYeCKHe MOBEPXHO-
ct. CTOHT OOpaTHTh BHUMaHHE HA MOBEPXHOCTH, HM30BpaxXEHHBIC B
HIDKHeM paay. OHm o0najaloT Ha NepBBIA B3MISA HEBOIMOXHBIM
CBOWICTBOM — ¥ HMX OgHA cTopoHa. OKa3blBaeTcsl, ABHTAsCh BAOb
STHX NOBEPXHOCTEH W HUTIOE HE Mepexolds 4Yepe3 Kpai, MOXHO Bep-
HYTECA B TY X€ TOYKY, HO ¢ APYroi (MO OTHOWEHHIO K 3TOH TOYKE)
CTOPOHBI, ¥6eAuTeCh B 3TOM CaMOCTOATEAbHO, [MOBEPXHOCTE, H30-
OpaxEHHan Ha pHCYHKe 7, e, HaswBaerca aucmom Mé6uyca. Ona
HA3BaHa TaK M0 HMEHH OTKPBHIBLUETO ¢€ (BepHES, €r0) HEMELKOTO Ma-
TeMaTHKa MéGuyca, xupwero B X1X B. [oBopsaT, YTO CROE OTKPLITHE
OH CICIA, YBUAER NIEHTY, KOTOPYIO CAYXaHKa 10 ONACLIHOCTY HEBEp-
HO curiia. CKONBKO pa2 HOROGHEIE OTUTOLIHGCTH COBEPLUIAAM CYXAH-
KH, B He TONbKO oHK! Ho HHkTe 1o Mébuyca He obpaluan BHUMaHUs
Ha YOMBHTENbHbIE CBOACTRA 0Dpa3oBasLLIeiica NOBEPXHOCTH.

@ Cpenu Bcex NOBEPXHOCTEN BbAEAHM QIHY — RAGCKOCHIb, CBOM-
CTBa KOTCpOiil U OyoemM B fanbHeliiemM nayyarThb.

6) ﬁ)
a)
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IlnockocTe Mbl NMpedcTrasnseM cebe GecKoHedHOH BO BCeX Ha-
npapneHuAX, B okpyxaiouieM Hac mMMpe 6e3 Tpyoa MOXHO HaiTH
MHOTO IPHMEPOB IIOCKHX MNOBEPXHOCTE: MOBEPXHOCTE KOHEKODEX-
HOTO KATKa, OKOHHOE CTeK/IQ, NMOBEPXHOCTh CTONa Wik mona, ¢yr-
GonbHoe none. Mx nmpakrHueckH MOXHO paccMaTpMBarh Kak IJIo-
CKHE MOBEPXHOCTH, YACTH ILIOCKOCTH.

ABO® 3anauu, 3agaHMsA, BONIPOCH

HausiHada ¢ 3Toro naparpada, Mbl 6YIeM BRIIEJISATE HEXOTODHE
3agayH. BykBa «H» NoKaspiBaeT, 4TO 3aHaua HayajapHasA, Penie-
HHe TAKWX 34834 MOATOTOBMT K BOCTIPHATHIO GoJiee CIOXKHBIX
sanay. Bykpa «B» cONMpOBOXDAET BaXHHE 3afayH. JTU 3ada4H
HaI0 HEeMpeMEHHO PENIMTH H XOPOILIO YCBOMTH TGO METOL pe-
ieHKA, 6o coobilacMblit B HBX thakT. BykBa «im» o3Hayaer,
YyTO 3ajaya mofie3Had, OyKBa «T» — TpyaHasd. DTUMH OyKBaMu
0603HAUCHH 3a1a4H, NPSIHA3HAYCHHBIE TeM, KTO XOUeT Ay4le
OBMAAETh TEOpHEH reOMeTPHH W HAYYHUTECA PelIaTh TPYIHHE 3a-
naud. He yaupasiitech, YTo Npy BEIMOAHEHNM YaCTH 3agaHuh
BaM HOTPebYIOTCA 3HAHKNA H3 KypCca MaTeMaTHKH 5—6 Knaccos,
HO noka 6e3 cTpororo 0HOCHOBAHMA,

8. Crueifre w3 DyMarn MOBEPXHOCTH, O[PAHM4HBAKILME KY0, Tpe-
YTONLHYIO NHPaMHIY, TPEYTOJIbHYIO IPHIMY (pHc. 8).

74 U

Puc. 8

[
1
|
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9. TloBepXHOCTE KyBa pa3spe3an M pa3sBepHYIH HA IUIOCKOCTD.
MNonyurnuch GUTypH, H306paXEéHHLE HA PHCYHKE 9, a—ea.
Kak B3 HUX NOny4uTh MTOBEPXHOCTE Ky6a?

—

[ | AN
||
| <
|| N
a) &)
Puc. 9

)

Puc. 10

10. IMpunymaitte CAMOCTOATENLHO MHTEPECHBIE PA3BEPTKH Kyba.

11(H). MoBepxHocTh KyDa, M300paXEHHOTO Ha pHCyHKe 10,
paspe3any no otpeskaM 0D, OA, OK, OM, ON, OCu MBn
passepHynd. HauepTHTe nosyynBlIyIcea pa3sépTky.

12(m). ITo xaxum pé6paM HyXHO paspeiatb kyD (puc. 11), yTobni
MOAYUNTh PA3BEPTKY, NPEACTARNSHHYIO0 HA pHCYHKe 1272

F

Ef P
.
B

A= D
Puc. 11

13. YTto mosayunTtes, ecau rMoBepxXHoCThb
TPEYTOABHOH NUpaMUibl, ¥ KOTOPOH
Bce pEGpPA paBHL, paspes3aTh Tak,
KaK MoKa3aHO Ha pUCYHKe 13, 1 pas-
BepHYTL? (Paspesbl uayr no oTpes-
xam BA, CA, KA n KD.) lNpnay-
MaiiTe IpyrHe HHTepeCHBIE Pa3BépT-

KH TpPeYrofibHOoH NUpaMuabi.

Puc. 12

14




1.2

14(n). U3 GyMaXHOTO TpeyroibHHKa, BCe YINIB KOTOPOTO
OCTPEIE, CIIOXKHMTE TETPA3AP, T. €. TPEYTOJIBHYIO THPAMMIY.

15. Umeerca kpagpaTHbIH AUCT Gymard. CIOXATE ero Tak, uTo-
OBl NONYIUAACE MOBEPXHOCTE TPEYTONLHON NUpaMHMALL.

16(n). KakHe MHOMGYTONBHHMKH, H300paXEHHbIE HA PUCYHKE 14,
MOXHO CYHTAaTk pa3BéPTKAMH NPAaBHJALHOTO TeTpa3apa
(TpeyrofbHaA MUPaMUAa, BCe FPaBH KOTOPOH — OIRHAKOBHE
TPEYTOJBHHKH € paBHbIMH cTropoHaMmi)? [Touemy?

v N

Puc. 14

17. Y10 nonyynrtca, ecnH nvcer MéBuyca paspesats BIONb
LWITPHXOBOM THHUM, YKa3aHHOMN Ha pucyHKe 7, €? MoxHo 11
OOHHM pa3spe3oM paspesaTh ANCT MEDHyca Ha ABe YacTH, KO-
TOpbI¢, OMHAKO, HENB3A pPasbeAHHUTL?

18. Xya0XHUK H3roTOBWI LIS CBOEH KapTHHE! paMKy. OH cuH-
TAET, YTO NOAYYHBIIAACH paMKa HMEET MPAMOYTONBHYIO (pop-
My. Kakum oGpa3oM 310 MOXHO MpoBepuTh? JOCTATOMHO K
yOSIUTECS B PABEHCTRE TIPOTUBOMOIOKHEX CTOPOHT? A ecnu K
PABEHCTBY NPOTHBONMOAOXHBIX CTOPOH HO0ABHTD €111 M paBeH-
CTBO OHaroHaneH? MoXHo A Tereps GMITE YBEPEHHBIM B TOM,
4YTO paMKa D¢ HCTEHTEBHO HMEeT NPAMOYTONBHYIO GopMy?

19, Kaxum obpa3zoM M3 mHcTa GyMard MOXHO H3TOTOBHTDH MO-
BepXHOCTh LMIHHAPA, KOHyca?

20(n). HaueptuTe pa3sB€pTKY LMIHHIEPA, €CJIH paINycC €ro oc-
HOBaHHWH PaBeH 5 cM, a BricoTa pasHa 10 ¢M.

21. PaccMOTpHMM M3BECTHRIE BAM TeJIA: TIApAJLIEASHIUIIEN, MPH3-
My, UHAHHIP, KOHYC, lap. Kak BH OymaeTe, [IOBEPXHOCTH
KAaKBX W3 9TUX TeJl MOXHO pa3pe3aTh TAKHM 06pa3omM, 4ToOh
HX MOXHO OEING NONOXHUTE HA TIOCKOCTL?

22, Umeetcs éMKOCTL ANa BOOLL: Bedpo, Tas H T, . Kak npope-
PHTh, YTO AHO EMKOCTH TTNOCKOE?

15



1.3. JIunua

&g Tlpu nepeceveHNU IBYX TOBEPXHOCTEN MONYHACTCS AUHURA.
Juuneit o6buHO ABngercA rpaHuua nosepxHoctH. (Ecan, ko-
HEYHO, ¥ MOBEPXHOCTH €CTh FPaHKiA.)

h)

LY

7 OKPYNCHOCHILN

-

-
-

L
§
g

cepa

-
~

e
-

4

Pue. 15 Puc. 16

& Pa3pezas apGy32, MBl MOAYYHM HA €70 MOBEPXHOCTH JIMHUIO, TIOXO-
XYIO Ha OKPYXHOCTb. OHa 06pa3yeTcsd NpH NepecedyeHHU ABYX NOBEPX-
HOCTel: NOBEPXHOCTH ap0y3a M IUIOCKOCTH, MO KOTOPOH HpOXOAWT
pa3pes.

IpH pa3pe3aHHH HaHCKOCh MOBEPXHOCTH HWAWHIPE MNOJAYYaeM
OBaJl, Ha3LBaeMblft aasuncom. Ecnu xe nepel paspesaHueM odep-
HYTE MOBEPXHOCTB UMAWHIpa OyMaroif, a mocji¢ paspe3’aHus IToT
JIMCT PasBepHyTh, TO B PE3YABTATE NONYIUM BOJHHCTYIO THHHIO, KO-
TOpas HA3LIBACTCS CHHYCOUOOI.

Chneayer 3aMOMHHTB, 4TC HPH nepeceyeHn cdepsl ¢ NIOCKO-
cTbio {pHc. 15) MU Xe npH nepeceveHuH apyx chep (puc. 16) obpa-
3yeTcs OKpyXHocTb. {KOHeuHO, 3TW NMOBEPXHOCTH MOFYT TAkKKE Ka-
caTkCA APYT APYra — UMEeTh CAMHCTBEHHYIO 001IYIO TOUKY H BOBCE He
MMEThb OBILHMX TOUYECK.)

@ JIMHHA He ¥MeeT TOMUHHEE U IMHPHHBL. ¥ Heé NHIIE OAHO H3Me-
peHve — dauna.




1.3

Kak 1 mopepXHOCTD, THHHA — TMOHATHE aGCTpakTHOe,

B peantHoti XM3HH MB YACTO BCTPEIaeMCA € JHHUAMMN, TOYHEE,
C TeM, YTo ynoSHo cuutaTe INHHEH. TIpeaMeT WIH YTO-TO HHOE, OBHO
HM3MEPEHHE KOTOPOTO ABHO NpeobnagaeT HAA APYTHMH, MBI CIHTAEM
nuHued. HanpuMep, HHMTE, BOJOC, AOPOra, PasAcAUTENBHAA 110JI0CA
Ha [M0CCe, roCyHapCTBEHHAA IpaHHULUA H T. . MBI roBOpHM «IIHMHA
BOJIOCA», <IUIHHA HOpOru», «20 M BepEBKH», T. €. OTPaHHUYHBAEMCH
AJiA XapaKTEPHCTHKH NMPEAMETA THIUbL OHHIM H3MEPEHHEM.

ITpy nepecevenun ABYX MAOCKoCTeH 0bpasyerca npaman sunus
{pHc. 17).

Puc. 17

@ B reoMeTpui (M HEe TONBKO B TCOMETPHH) MpAMan AHHHA UTpaeT
HCKITKYHUTENBHYIO POk, JIyd cBeTa nMpedcTapnaeT coboil npaAMYI0 K-
Huo. HataHyTasa HATL — Takke npaMas, CeoGoaHC nasamliee Teno
ABHXETCA no npaMoit. Taxke no npaMol JBMXeTCS TEIO, Ha KOTO-
poe He FelicTBYIOT HHKaKMe cusbi, B atoM (YVIIpOLUEHHO) COCTOMT
nepevili 3axon Heromona, ¢ KOTODHM BBl TTO3HAKOMHTECH HA YpOKax
PU3MKH.

AW ® 3anayy, 3agaHUA, BOIIPOCH

23(n). Ha xaxaoi u3 ¢uryp (puc. 18) nokasaHbl BUHA Criepens
W BHA CBepXy AJiA1 HEKOTOPLIX H3BeCTHHIX Tea. Hazoeure
FeOMETPHUYECKOE TENO B KAXKIOM CIIYYae.

VO O NXOo

6) &) F)) d)
a) Puc. 18

17



1.3

24, Ha noBepxXHOCTH KaKHX M3BECTHLIX BaM
TEOMETPHUECKHX TEN MOXHO ITPOBOIMTE
OpAMBIE AHHHH WIH YACTH NPAMBIX?

25(m). U3obpasute TpH BHIa {(cCnepenu,
cBoKy U CBepXY) FeOMETPHUECKOro TEMa,
NMPEACTARNICHHOTO HAa PUCYHKe 19,

26(n). PasBEpTKa KaKOTO reOMETPUIECKOTQ
Tena H30GpaxeHa Ha pucyHke 207 B —C

27. CoeiMHHTE IBE TOYKH NPAMOM JTHHH- Dy
efi: a) Ha aucre Oymarw; 6) Ha moay Py
Knacca; B) Ha MecTHoCcTH. [Tpemnoxure L
B NVHKTE §) npakTuyeckui cnocod no- A v \
CTPOCHMA MPAMOIi, B IYHKTE B) — ¢NO- A . D
col, ¢ MOMOILBK KOTOPOIO MOXHO OT- Prc. 20
METHUTh Ha MECTHOCTH TOMKH, Pacrono-

XKEHHBIE HA OOHOW NPAMOI.

28. NMmeerca KycoK NMpoBoiokH, Kak NMPOBEPUTS, ARIAETCA JIH OH
OTPE3KOM NMpsmoii?

29. Kax NpoBepHTh, YTO HMEIOLIASACS Y Bac IHHEHKA B CAMOM
ZieNne MO3BOAAST NPOBOAHTE NPAMbIE NTHHHH?

30. INoyemy 06pa3syIolanca TIPH CrHGAHHY AHCTA GyMaru an-
HMA ABNACTCA NpAMOi?

31(u). C moMomIbI0 HUTKH KAW MPOBOACKH Ha MOAeNAX OCHOB-
HBIX FTCOMETPHYCCIKHX TEJ, BHINOIHCHHBIX H3 NTACTHAWHA, NO-
CTPOWTE MO ABe NMHMH — I[MOCKYI0 U MPOCTPAHCTECHHYIO

(puc. 21},

=Y
IR0
2 IDE

2) d)

a) 8) )
Puc. 21

Puc. 19

4
1
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1.4

&) | 32. Kycok npoBo/ioKM H3OTHY/IW B BHIE HEKOTOpOM NuHuM. Ha
pHCYHKE 22 TIOKA33HO, KAK BHIUIHT 3TOT KYCOK ¢ TPEX pAVIHY-
HBIX TONCK 3peHHA (cnepenu, cGoKy M cBepxy). Kakum oGpaszoM
H3OTHWIH 3TOT KyCOK?

Puc. 22

1.4. Touka

@ HOpesHerpedyecknit reometp EBKIHA roBopwi, 4TO «TOYKA — 3TO TO,
4910 He MMeeT 4JacTeli». MB MOXeM nobGaBUTL, YTO TOYKA HE MMeeT
pasMepoB.

Beaxuit 04eHE MajCHBKHIA 10 CPRBHECHWIO ¢ PaCCMaTPHBACMBIM
OKPYXCHHEM NMpeaMeT MBI cuyTaeM Toukod (puc. 23). Tak, Toukoit
ABIAETCA OTBEPCTHE, OCTABAEHHOS HINOM B JIHeTe OyMard, XyK Ha
NOBEPXHOCTH 3eM/H, FOPOX Ha reorpadmueckoit Kapre, 38¢30a Ha He-
0e ¥M Hala I1aHeTa B CONHeyHOH CUCTEME.

@ fIpH nepeceyeHUM OBYX THAWN 00pa3yeTca TOMKA, BO3MOXHO, He
onxa. JIioHoe reoMeTpHYECKOE TEN0, MOBEPXHOCTE, AWHMS, I00HAA reo-
MeTpHueckas QUrypa COCTOUT M3 TOMEK, HAH, KaK MOBOPAT MaTeMaTH-
KH, MpeacTaRIgeT cofoil MHOXeCTRO ToueK. B manpueliuieM otaens-
HBIe TOUKHM MEl OOBIMHO Oynem o003HAYATh JaTNIABHEIMM AATHHCKMMH
Oykeamu A, B, C, ... (pHc. 24).

Puc. 23
19



1.5

AB® 3anauu, 3anaHus, BOMPOCH

&5 | 33. MoryT nin aBa reOMETPHUYECKHX TE1a MMETH POBHO OIHY 06-
LWYIO TOUKY; nBe 061He ToukH? TlpuBeanTe MPUMEpPSI.

34(u). PasmecTHTE TpU CTY/IA B KOMHATE Tak, YTo6bl y KaXaoH
CTEHBI OBUIO TT0 OOHOMY CTYTY.

35(m). Pactionoxute 10 KycTOB B 5 pAnos, No 4 KYCTa B KOKIOM
pamy.

36(n). Pacionoxure 12 KycToB B 6 pAROR, NO 4 KYCTa B KAXIOM
pagy.

37(m). PazmecTute 18 MOHET B KBampare 6 X 6 TaK, 4tobbl B KOXK-
DOM paRy GbL10 MO 3 MOHETEL.

38. Ha kpaw Goabluoii JAecHOoi noasHbLl cTodT yeThipe aepesa. Kax

HAATH Ha NQISHE MECTO TIEPECEUCHHA TIPAMbIX, KOTOpLie Mo-
MApHO COSAUHAIOT MPOTHBONOIOXKHbIE ASPeBba?

1.5. OT TOYKH K Teay

#¢ WUTak, HauaB pacCMOTPEHHE C BROJHE PEANLHBIX Tell, Mbl NOAYIHAH
NIpeACTABNEHHE O MOBEPXHOCTAX, JHHHAX, TOYKAX — TeoOMeTpHue-
ckux opMax, He CYLIECTBYIOLUMX B TIpHpOOS, NPeACTABAFIOUIMX CO-
Boit MaTeMaTHYeCKue aBeTpakLiMK.,

A Temepb NOMAEM C «Ipyroro KoHuar. Hauném c Toukr (puc. 25).
MOXHO CYMTATD, YTO TOMKA — 3TO HEKOE MECTO B NIPOCTPAHCTBE, He-
4TO, HE HMEIOWEE PA3MEPOB.

MOYKG —e- AUHUR — ROgepXHoOcms —-

LA
\“l

Puc. 25
20



Ipu OBMXeHWH TOYKA OyieT OMUCHIBATE MHHHUIG — TPAeKTO-
PHIO ABMKEHHS TOUKH. KcTatH, yacTk NpUMEpPOB, WILTIOCTPHPYIO-
KX NOHATHE MPAMOH NuHMK B § 1.4, — NpHMepbl ABHXEHHA 110
npaMo.

@ Korna Mel npH NMOMOLUE JHHEUKM BBIMEPYHBAEM MPAMYI) JIH-
HMIO, TO KaK pa3 MoAy4acTea, YTO 3Ta NPAMAs BLIMEPUUBACTCS ABN-
xywefca Toukolt — KOHUMKOM KapaHaaia. To Xe HMeeT MecTo npu
BLIYEPUHBAHNH OKPYXKHOCTH ¢ NOMOLIBIO LIMPKYAS.

byaem Tenepe nepeMellaTe B MPOCTPAHCTEE JMMHHIKD LIEAMKOM.
TlpH 3TOM B OpoLEecce IBHXEHHA caMa JIHHHA MOXET MeHATb GopMy,
nechopMupoBateea. O6nacTb, 3aMeTacMad OpH TAKOM ABHXKEHMY, By-
AeT NOBEPXHOCTHIO.

Tak, NI0CKOCTb MOXKHO TTOAYYUTH NPH NIOMOIIH IBHXCHUSA NpA-
MOii XHHHH. TIpencTaBbTe cebe ne3pue pybBaHKa, BHICTPYTHBAIOLLETO
JAocky. JIyd Bpalialoieroca Maska Taxoke MOXET 3aMeTaThb IUTOCKOCTb
WK XK€ KOHHYeCKYI0 OBEPXHOCTh. Cihepy MOXHO NOIYYMUTB B pe-
3YNLTATE BPaLleHUs OKPYXKHOCTH BOKPYT e€ nuaMerpa.

Bce TOYKH Tela MOXHO NOAYHMHTL, IEPEMELIan B MPOCTPAHCTBE
TIOBEPXHOCTD. CthepaMu ¢ 00MM LIEHTPOM MOXHO 3aTIONHUTEL BHYT-
PEHHOCTb Wapa (KOHEYHO, Hano A0GABHTH €UIE TOYKY — LEHTD Hia-
pa); nepeMellias KBaapaT, MOXHO 3aNOMHUTE KyD U T. O.

BriBoani

TMonseném neppee UTOTH,

&y Teomempuuecrkoe meso — uacms npocmparncmea;, NMeeT TpU
W3MEPEHHA, KOTOPHIE MBI YCJIOBHO HAa3HIBacM ASTHHO#M, WIMPHHON W
BBICOTOM (WA TONLIWHON).

TTosepxuocms — 2panuua 2e0MempuiecKo20 meaqa; WMeet
IIBa U3MEPEHUA — JUIHHY M [IHPUHY.

Jlunun obpazyemca npu nepecewenuu 06yx noaepxrocmeii,
nMeeT OIHO H3MEPEHHE — ITMHY.

Toura obpazyemca npu nepecedenuu 08yx AuHul, He UMcCT
pasMepoB.

C ApYTO# CTOPOHRI:
& Touxa — <o, N0 HEe BMeen nacme:‘i»; HE HMECT pa3sMepoB.
JTunun noayHaemcna npu deucenuy MmMoNKH, HMEET ONHO H3-
MEpDEHHE — IJIMHY,

21



Hosepxrocnto 3anoansemca uau 3amemaemcn npu oeuxce-
HUuN Aunun, IMECT 183 H3IMCPCHUA — JNHHY W THHPHHY.

Teqro zanoannemen nosepxnocmami; AMEET TPH UIMEPEHUA —
ILIMHY, WAPUHY W BhICOTY (MITH TOALLWUHY).

TCJ'IO, NOBEPXHOCTL, NUHHA, TOYKA ABIAOTCH OCHOGHWMNE 220~
Mempuneckumu fpopmam.

@ Mbl TakKke OyaeM HCMONL30OBATh MOHATHE 280MempuUHecKan
duzypa. Ecnn reoMeTpuueckoe TeNo — 3TO 4YacTh IPOCTPAHCTSEA,
OTpaHHYEHHAas MOBEPXHOCTHIO, TO reoMeTpHYeckada GHrypa — 3TO
4acTh MOBEPXHOCTH, OrpaHuueHHas amuuelf. Kak H nopepxHOCTS,
¢buHTrypa HMEET ABA H3MEPEHHUS.

BrenéM Teneps eiité OAHO OUEHb BAXHOE NOHATHE — MOHATHE
eeoMeEmMpRUECKO20 pasencmea.

Hdea ceomempuneckux mena, 08e NOGEPXHOCMIU, AUHUU UAU
huzypet HAZBGQIOMCH DAGHOBIMU, €CAU UX MONCHO COGMECHIUMbD
dpye ¢ dpyeom (puc, 26).

Puc. 26

PapeHcTBC reoMeTprdeckux duryp Oyaem obo3HadaTh MPHUBLIY-
HBIM CHMBOJIOM =,

Heobxoaumo 4ETKO MOHWMATh, YTO, XOTS MNOHATUE TEOMET-
PHYECKOTO PABEHCTBA M 3BYHMUT, H ODO3HAYAETCA TaK XKe, KakK H
4UCNOBOS PABCHCTBO, OHO BO MHGIOM OT HEero oTin4yaeted. PaBeHeT-
BO NBYX FeOMETPHMMECcKHX (hbHIYP WIM TeT UAM APYTHX TCOMETPH-
yeCKHX DOBEKTOB 03HAYaeT HX «0dMHAKOBOCTb» TIO (bOpMﬁ H Mo pas-
MEpY.

Sameqanie. B mareMaTHIECKOH nuTepaTtype 0GbIMTHO HCTIONb3Y-
eTCH TEPMUH KORSPYIHMHOCMb, O3HAYAWIUWH coomeememeiie,
coanadenie. KOHTPYIHTHRIMHA ABASIOTCH QUTYPB, KOTOPHIE MOXHO
COBMECTHTh Ipyr ¢ ApyroM, Takum ofpa3oM, BReAEHHOE HAMU TMO-
HATHE TEOMETPHYECKOTO PABEHCTBA COBMAJaeT ¢ MAaTeMaTHYESCKHM
MOHATHEM KOHTPYIHTHOCTD.
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1.5

AM® 3anauu, 3agaHust, BOMMPOCH

39, 3aseante CHEUMANBHYIO TETPadb, KOTOPYIO 6yleM Ha3lblBaTb
«[eoMeTprueckuit cnosapb». 3a0UIIHTE B TETPAlb TCOMETPH-
YECKHE NOHATHA H TePMMHEI, KOTOPLIE BBl Y3HAIM B 3TOH rna-
Be, AafiTe KOPOTKHE O0BACHEHUA, MPOWLTIOCTPUPYATE PUCYH-
kami. TlocTapaitteck 3TO CleTaTh KaK MOXHO KpacHsee. OG-
PalAATECH C TETPAIKOW aKKypPATHO, OHa ByIeT CONPOBOXAATL

BAC B TEUEHME BCEX JIET 3aHATHHA reoMeTpHelt.

40. Yr1o o3navaer cioBo sreoMeTpHa»? YeM 3aHMMaeTcs Hayka

reomeTpua?

41. Ha3oBuTe oCHOBHBIE reoMeTpudeckue dopMbl, YUto Takoe

FEOMETPHYECKOE TENO, MOBEPXHOCTD, IHHHS, TOUKA?

42(un). Yem apnsiercs tpyGa rasonpopoaa And; a) NMPOEKTHPOeB-
mwKKa; 6) pabouyero, HAHOCAWIEro Ha TPyOy HWIOMALMOHHEIN

CHOit; B) KpaHOBINMKA, YKNaAb BAIOWETro Tpyoy?
43. PaBHb! 1M GUrypel 1 Tena, H306paXKEHHbIE Ha pUCYHKE 2717

] [ ]
a) [ ]

6)

&)

2) N

Puc. 27

)

L~

1 HanoMHKM, 9TO HA 4YepTexax npamMoit yron oGo3HayaeTca He

nyroii, a yronkoM (puc. 27, e).
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1.5

44(w). YcTaHOBHTE, pPa3BEPTKY KaKUX Ten M306paXeHnl Ha

pucyHke 28!,
r
7))
a)
R=5
H=10
H
) ¢) 0}
y.) =6
) —|
A
e) ¥e)
Puc. 28

45(n). Xo3dlika npuBena K03y Ha nacTbniue, BOIWI2 1Ba KOABILIKA
A v B Ha pacCTOAHUKW 4 M APYT OT IpYyra M HATAHYIA MEXIy
HHMH BEPEBKY € KOMBLOM, KOTOpOe CBOGOOHO MEPeMEILaNoch
no Beeil anuHe Bep€BkU. K KoAbly oHa NPHBA3AAA BEPEBKY ¢
ko30#. InnHa sToit BepERKM paBHa 2 M. Hapucyiite obpaso-
BaBIIeECA NACTOMLIE M BRIYMCIHTE £T0 [L101Aa1b.

46(n). Kakue nHHMM MOTYT RONYYHTBCA TNpPH MNepeceYeHHH
MOBEPXHOCTH KOHYCA ¢ NNOCKOCTLi0? Hapucyiite paznmuHbie
cnyyan, Ecad Bh 3HaeTe Ha3BaHWA NOAYUMBLUKXCA JIAHHIN,
HA30BHUTE WX.

! HanomHKM, 4T0 Ha uepTeXax paBHbie OTpe3KM 0603Ha4AOTCA
pPaBHbIM YHCAOM 3aceuck {CM. pUc, 28, a).
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1.6. Kak u3yuats reomeTpHio?

[locne Toro Kak Mbl HAMOMHWIH BaM, %€M 3AHMMAECTCA TFeOMETpHs
KaK HayKa, Mbl BIIOJIHE MOXEM NMPUCTYNAaTs K € H3yueHHo. Ects,
QLHAKO, SIUE ONHH BAXHBIH BOIPOC, 0 KOTOPOM HaM XOTel0Ch 6B 10
ITOTO ¢ BAMW MOTOBOPUTL. A MMEHHC: KGK MH OyieM K3y4aTh Ieo-
MeTpuIo? ¥ Kaxnoll HacTos el HAYKH €CTh, KAK NPUHATO FOBOPHTE,
cBoii Metoa. Hanpumep, dH3nueckie HCCICIOBAHKA, HAXE CaMBE
aBCTPAKTHDIC, B KOHEYHOM CUETE NMONYJYalOT NOATEEPXKASHHE HAK OII-
POBEPraloTcs OnbLiTaMH. ECTh ONBITH M B XHMHH, U B GHOJIOTHH, XOTH
OMOIOrM 4acTO OTPAHHUYHBAIOTCA MCKMOMHTENBHO HabozeHUAMHI
HAl XHWBOTHBIMM H HMX M0OBencHHeM. ['e0JIOTH M3ywyawT cTpoeHHE
JeMIIH B moxonax M SKcnernuuax. CHUNoiori npoBoasaT MHOTO Bpe-
MeHH B ONGIuoTeKax, a HCTOPHKH — Ha PACKOIMKAX.

B ornu4iie o1 Bcex 3THX YMEHBIX, MATEMATHKAM BOODILIE M TEOMET-
pPaM B YaCTHOCTH CIOXHEE HCMONBIOBATL IKCNEPUMEHTH ANA O0Ka3a-
TENLCTBA WM ONpPOBEPKEHUA CBOHX cNOB, Belb HEROIMOXHO fepe-
6paTe BCe HATYPaTbHbIE YUCNIA, HTODBEL MPOBEPHT, YTO [UIA HHX BHI-
MOJHAETCA, CKAXEM, BemKas reopema Pepmal! Ckobko 6u1 ONBITOB ¢
ISNbLIMH YUCIAMH MBl HY Coefanu, Helb3sd HCKIIOYHTE BOZMOKHOCTh
TOro, Yr0 Ha ClenyloWMii pasz peé noinér He Tak. Ené cnoxwee nepe-
6pare BCe TPEYTOAEHHKH WAM MHPaMHAE {HE TOBOPA VXK O TOM, 4TO BCE
YepTexKH, KOTOPHE MH CNOCOOHBl CAenaTh, — JAHIL rpydble MpubiK-
XKEeHHA K HaCTOSILLIMM MaTeMaTHYeCKHUM 00beKTaM). [Ia B Kakue pKcre-
PUMEHTHI, Kazanock GB1, MOryT 6BITE B MaTeMaTHKe? Pasge 4TO MBIC-
NeHHeuie... U notoMy ansa Toro, 4To6sl Mbl MOIJIM YTO-HUGY/L YTBEPXK-
IaTe, TpeGyeTcs IPUBECTH AoKazamensemeo!

TeM He MeHee MaTeMaTHKa, AaXe, TOYHEE, PDEOMETPHA — OHHA U3
caMEIX ApPeBHNX HayK Ha 3emne, MHorue Beka oHa Obia €4Ba M He
eIHHCTBEHHHM <TPaXKIAHCKHM» MPEIMETOM, H3YYaBIUKMMCA B IIKO-
Jax M YHHBepcHTeTax. Yl HHKOrda, HH B Te BpEMeHa, HHU ceifuac, HH-
KTO He COMHEBANCH B CAPABRSANIHBOCTH €€ BRIBONOB (€CNH, KOHEYHO,
OHH OBUIH MPAaBHIBHO AOKa3aHH). UTo xe Geino npHYHHOH Tako#
yeepekHocTH? Ha uéM ocHoBEIBanack Torga (Ja M TENEpb) reoMer-
pua? Y uro 03HayaeT «10KA3aThE TeOpeMys?

TIpMHATO CYMTATh, YTO INABHOE OTAHYHE TEOMETPHH OT OCTANb-
HBIX H3YYaeMBIX B LIKOJE NPEIMETOB — 3TO TO, YTC BCA OHA MOXET
OLITh NOCTPOECHA Ha CCHOBAHHH HeCONbIIOTO Habopa NPUHHUMAEMBIX
6e3 IOKA3aTeNLCTRA YTBEPXKICHHH — axcuom. MHorHe nyMalor, uTo

! 31a TeopeMa IMacHT, YTC HW IUIA KAaKOTO LENOTO # > 2 He
CYLIECTBYET LUEABIX 4, b U ¢, TAKHX, YTO a’" + b7 = ™.
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akCHOoMH OwlTH Brhepsbie BeeaeHM EBkNUAOM B €50 3HAMEHHTEHIX
«Havanax» — nepBoM U3 ACILEALIMX A0 HAC YHMEOHHMKE reoMeTpuM M
N03TOMY TFEOMETPUS — HAcTOALLAA <RKCUOMATUYECKAS TEopHs»
(no3xe, B 9 xiacce Mbl OOBACHUM, KaK 3TO MOXHO NOHWMATh), [1o-
npofiyeM XKe YyTb-uyTh Paz00paThCs C TEM, UTO TAKOE AKCHOMEI, JOKA-
3aTeNLCTBA M KAK H3 OJHUX YTBEPXKIEHUWIt NonyyaloTes Apyrue. A Tak-
Xe nmocrapaeMcsi 00LIACHUTE YHTATENI0, YTO eMY CICAYET XAAaTb OT Ha-
Imero yuebHMKa, a Yyero — Her,

Hauném ¢ npoctoro npumepa. JonycTuM, KT0-TO, KOMY Mbl 26-
COJIIOTHO HOBEpPACM, — YUWTEAb, APYr, NaMa WiKM MaMa WAH, HAKO-
Hell, JUKTOP TENENnporpaMMel — COOBLUMA HAM, YTO TUIPBI OTHOCAT-
¢4 K OTPARY NApHOKONBITHEIX. [TOTOM MBI, W3 CTOMB e HAaAEXHOro
WCTOYHUKA, Y3HaAM, YTO NAPHOKOMBLITHbIE XHBOTHBIE — TpPapo-
AaHbie. A aymaw, creayiowuit BHBOL NOKAXETCA BAM OYEBHIHbIM:
«THIPBI — TPaBOAAHbIE XHUBOTHREIe!» C mpyroit cTOpoHbI, ecnH Obl
Hall NEPBHE UCTOYHWK FOBOPHA HE [IpO THTPOB, 4 NMPO KOPOB, TO
TOYHO TAKHM Xe OGpa3zoM Mbl Obl 3aKTIOUMAH, YTO «KOPOBL — Tpa-
BoAdHEEe»., M x0Ta nepswiii BbIEOA, Ge3yClIOBHO, HEMPABMABHBIA,
a BTOpOi#l — HECOMHEHHO CIIPAaBEANKB, HUKTO U3 Bac, HABEPHOE, HE
ByOET CMOPHTE C TEM, 4TO H TO H APYroe 3aKNIOUEHUE NMOAYYEHO CO-
BEPIICHHO 3aKOHHBIM 00pasomM! Tak B uém xe neno? Bcé npocTo: ec-
JH MBI HE COMHEBAEMCA B NIEPBLIX ABYX VTBEPKICHHAX (Roceiaxax),
TO Mbl IO/DKHBI MPU3HATL H BEPHOCTD CAENAHHOTO 3aKAi0verus, Belb
OHO Ao2UHYecku caedyent U3 NIePBHIX ABYX.

Tem, Kak nenaTh OPaBUABHBIC BhIBOALI W3 TEX MAH HHbIX NOCkI-
JOK H NOYEMY OHM DyayT NpaBHAbHBIMM, 3aHHMAETCA OTAENbHas
BaXX(Hafl HayKa — qo2uka. Hayka 3Ta BecbMa ApeBHAA, NOABWIACH HA
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CBET OAKE paHblle MaTeMaTHKH. 1o kpatinelt Mepe, CIIOBO «JIOTHKA»
BOLILNO B 061X0A HAMHOTO PaHbUIE CI0BA «MEaTEMaTHKa», HO HE CJIOBa
«reoMeTpisi», Kak H GoablIMHCTBO HayK ¢ ApEeBHeH HCTOPHeit, IorH-
Ka nospwiach Ha ceeT B JpeBHelt I'peumn U ¢ Tex Nop pasBHBAIACH
0e3a cepbéanmX NepepuBoB, Jloruxoif 3aHnMankce Coxkpar u [naron,
ApHCTOTENbL U ABUIIEHHA H MHOTHE APYTHE APEBHHUE H CPEAHEBEKO-
BBI¢ YYEHEIE, HE FOBOPA YXE NPO YYEHBHX HOBOIO BpeMeHH. MoxHo
CKA3aTh, YTO JIOTHKA — HAyKa O TOM, KaK [IPaBHJILHO JAEAaTh 3aKIT0-
YCHHSA, KAKHE CYIIECTBYIOT TIPHEMBl H 3aKOHOMEPHOCTH 3TOi nes-
TENLHOCTH.

MEI He 6yaeM NMyCcKaTLCHA B MoApotHOe 06CYXKISHHE TOTO, KAKHM
00pa3oM JOTHKa OTBEYAeT Ha MOCTABNCHHBIE BHIUE Bonpock. Cka-
XeM JHIb, YTO B BALHX 3AHATHAX reoMeTpueit He noTpebyeTcs HKU-
KaKHX M30IPEHHBIX JIOTHYECKUX YIOBOK (CaMoe CI0XHOE JIOTHYE-
CKOe NOCTPOEHHE, KOTOpOE Bhl OyIeTe HCIOAB3OBATE — A0Ka3aTelb-
CTBO «OT NpOTHBHOros). Bcee Ballin BBIBOAKI GyNyT HaNMOMHHAaThL
TOABKO YTO NMPUBEREHHBIA NpUMEp, Pa3Be UTO ANA JOCTHXKEHHA pe-
3yNbTaTa BaM NpUAETCA IeNaTh HE OOHH HIM [Ba fara TAKOTO POAA,
a HeCKOQJbKO, NOpol ZOBOABHO MHOTO. UTebOm Outo jerye rpuMe-
HATE M MOHUMATh NOJYYAIOIMHECH YTBEPXKICHMA, STH LIATH pa3ie-
JIMIOT HA OTAENABHEIE ITAMNBL], KOTOpbIe YAOGHO DOPMYITHPYIOTCA o AO-
CTATOYHO TMPOCTO MOKA3BIBATCA. ITH YTBEPXKAEHUA HA3LIBAIOTCA
MeopeMamut, 1eMMaMit UITY NPOCTO NPeGaorcesunmu.

Ho He Hago Aymarbk, 4TO NPHAYMBIBAHME TAKHX BOT LEMOYEK
paccyXICHHE — npocToe K Aérkoe 3aHATHe! laxe oyeHs TaNaHTIH-
BH¢ MaTeMATUKHM HE Cpa3y HAaXOAAT HYXHBe paccyxaeHus. Hdeno
B TOM, YTC YaCTO M3 OAHOIO H TONO K€ UCXOAHOTO (hakTa-nOChUTKH

MOXHO CIOSNaTh OIrpOMHOC KOAHYECTBO COBEPLUCHHO pPa3HbIX, Ha




nepBHiii B3MIAN, HUKAK He CBA3AHHBIX APYT ¢ IPYTOM BHBOOOB. M Hu-
KTO, HaBepHOE, HEe CMOXET Cpa3y CKa3aTb, KAKHE M3 ITUX BLIBOAOB
NPHUBENYT, B KOHEUYHOM cuéTe, K HYXHoMy pedynbraty! [lpodeccua
MaTeMaTHKA-TeOpeTHKa, YY4EHOIO-MATEMATHKA — COBCEM HE Nerka,
3aTO BECbMA MHTEpeCHa. Beab HecnenoBaHHE MAaTEMATHYECKHX MPOG-
JICM TIOXOXE HA PACNYTHIBAHKE ACTEKTHBHBIX HCTOPHI TIPH NOMOIIHU
«IEIYKTUBHOIG METONA», TOJLKO B POAM NPECTYMHWKA BLICTYMA-
€T HEH3BECTHLIA HayKe hakT, a8 BMECTO Y.IHK B HALIECM PacriopaxXe-
HHA — M3BECTHBIE HAM NPeLIOXEHHA M TeopeMbl, ECaM BB NoKa He
COBCEM NOHANH, UTO TAKOE A0KA3ATENLCTRO, — HE OTYaUBANTECh, MBI
el€ pa3 noopoGHO MOrOBOPHM O TEOPEMEX M O TOM, KAK HX
AOKasblBalOT B naparpadge 4.5.

KcTat, npu 3aHATHAX reoMeTpueil Mbl MOXeM NMOALIOBATLCA HE
TONBKO JOTMYECKMMH MOCTPOEHHSMH — B HAIleM PacTOpsXEeHHH
eCTh HarsdHBie NpeacTasiacHus O urypax, dYepTeXXM U To, MTO
NPHHATO HA3bLIBaTh «[EOMETPHYECKON MHTyuuuei». Tpasna, aaxe
ec/n bl MBI CMOFTH MPH NOMOLIK MEPTEXA YralaTh TPAaBUIbHBIH OT-
BET, 3TO €ILE He 3HAYUT, UTO €ro He HAZC HOKA3bIBAThE — HALUU YepTe-
XKH, K COXANEHHIO, HECOBEPLICHHB H Mbl MOXeM olunbatkbes. Bed,
YTO Mbl BUAWM HA YepTexe, A0JKHO GhITh HAMH OCMBICIEHO H, MO
BO3MOXHOCTH, 00Ka3aHO. Hekoropeie aaxe roBOpAT, YTO <«reoMeET-
PH — UCKYCCTBO MPaBHIBHO PaccyXkaaTk HA HEMPaBUNLHOM 4YepTe-
xe», Ho BCE Xe prcoBaTh 3aB€10MO HENTPaBMJIBHBLH YEPTEX HE HMEET
CMLIC/IA, BEAb HEPTEX HYXEH HaM KaK MORCKa3Ka, cnocod paldyauTh
WHTYUUHIO. KaKoii cMBICT B HeMpaBUALHOH Noackaske?

Hrak, ¢ TeM, Kax MaTeMaTHKH NepexonaT OT OAHOTO YTBEPXAe-
HUA K Apyromy, Mbl Gonee-meHee pasobpainck. Ho Ha 4ém xe oHKM
OCHOBLIBAIOT CBOY BbIBOALI? 14 TOro 4todLl caeNath Kakoe-HHGYAbL
3aKTIOYEHHE, HYXXHO ONMMPaTLCA HA YTO-TO, YTO HAM YXEé M3BECTHO!
{TOHATHO, YTO, KOTAA MB! YK€ YTO-TO JOKAXKECM, MBI CMOXEM HCNOb-
30BaTh MONYHEHHbIE PE3yNbTaThl B AanbHeliniem. UTo xe Ham uc-
NoAb30BaTh B Ha4YaAe, KOrIa Mel €I€ HHIEro He YCTIeAH OoKasarh?

BOT TYT Mbl W NMPHUXOAMM K [AABHON LEIH HALIETO pa3roBOpa:
NEPBBIE YTBEPXKICHHWSA. HA KOTOPBIX OCHOBBIBAIOTCA BCE OCTANBHLIE,
He A0Ka3blBalT! OHU CHUTAKOTCA «OYEBHIHO BEPHRIMHA, HE TPebyio-
HIMMU 060CHOBAHKA. B HAalle BpeMAa TakHe YTBEPKAEHHUS MPUHATO
Ha3bIBaTh akcuomamu (Ip.-Tpey. ‘ofiwuc). XoTd MHOTHE CUMTAIOT,
YTO BIEPBLIE NAHHOE CIOBO GBUIO MCMOMbL3OBAHO FEOMETPAMH, 3TC,
10 BCei BUOMMOCTH, He Tak. Bo BcakoM ciiydae, 3anonro oo EBkaunna
CIOBO «aKCUOMA» MNOABMANOCE ¥ ApucroTeas. bonee toro, cam
EBKJIMZ B ¢BOWX 3HaMeHNTHIX «Havanax» HUTIE HEe UCHOAb3YET 3TO-
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ro cnosa! OH TOBOPHMT, BO-TIEPBLIX, O Rocmyaamax (Op.-rped.
"OLTYMOLTW), @ BO-BTOPBIX, 00 06i4iX NOHAMUAX, WIH 0GLIHX MECMax
{ap.-rpey. yoivoi 'évvor), M3 3TUX ABYX NOHATHH BTOpoe GamxXe
K OpeBHETPeYeCcKOMY MOHHMaHUK akcHoM: «Toro, — Kak rosopun
ApucTOTeNb U OpYTHE (bunocodbl, — YTO BEPHO caMo Tio cebe, B CUly
caMoOro 3HadeHus cnobs. [lpuMepoM Takoil aKCHOMBL CHYXHT
YTBEPXKIACHHE: «ECAH OT PABHOTO OTHATEH PAPHOE, TO MTONYYHUTCA PAB-
Hoe», Hocmysamet Xe, B TOM CMBICIE, KOTOPHIA NPHAABATH ITOMY
MOHATHIC B HpesHell [peunn, — 3T0 YTREPXKICHIA, <OIMUCHIBAIOIIHE
BO3MOXHOCTE HEKOTOPOIC NOCTPOEHHSA». TaK OTBeYa) Ha BOTIPOC O
PAINTHYINH MEKITY BKCHOMO# M MOCTYIAaTOM OIMH U3 MO3AHHUX KOMMEH-
tatopoB EBKIMAaa, XXHBIIKH B V B. H. 3., 3HAMEHMTHIH runocod Npokn
Huanox.

Hu ofuumne NoHATHA, HH MOCTYAATH ApeBHHe YYéHbIE He H0Ka-
3piBan . Benb o6wiee NOHATHE QUEBHIHO Cpa3y BCEM, a TIOCTYIAT J0-
Ka3aTh HEBO3MOXHO! Bot, Hanpumep, ooHH 13 nocryaartos Epknyaa;
«0T Kaxzoil TOUKH IO BCAKOH TOYKH MOXHO TIPOBECTH TIPAMYIO JIH-
HUO». CNOXHO NpeAcTaBUTh cebe, YTo KTo-HubyNb CMOXET npose-
PUTH TAKCGE YTBEPXKACHHME HA MPAKTHKE — CAMLIKOM YK MHOTO Ha
CBETE CYLUECTBYET TOMEK, AAXE HE TOBOPS O TOM, YTO HACTOALLYIO
reOMETPHYECKYIO TOYKY HEBO3MOXHO W300pa3uTe. Ho, KOHEYHO, 2TO
YVTBEpXAECHHE HE CHNEAYET H3 «CAMOTO 3HAUCHHA cnoBas». Buaumo,
EBKNHA M caM XOpOoIHo 0CO3HABAA PASHULY MEXIY STUMMW ABYMS AB-
JeHuamMd. HeaapoM neped popmyTHPOBKOH NOCTYAATOR ¥ HErQ Ha-
NUCAHO; «ILOMYCTHM, YTO»,

Bcero vy EBiivaa 6b110 NATH NOCTYIATOB U €1ME AEBATb OOLIHX
noHATHHA, C TOUKH 2peHHA COBPEMEHHON HAYKM OfHa 9acTb U3 00-
LIMX NOHATHH — 2TO0 nNpaBKia aGeTpakTHoH MOrUKM, Apyras — B -
eTcs mocTynataMy, OOHH MOCTYNAThl HE HYKHBI, TAK KaK CJIeOyIoT U3
OCHOBHMBIX, JIPYIHX BAXHBIX NTOCTYAATOB He xBaTaeT. Hano ckasars,
JTO BINEPBHE VAOBNETBOPHTEBHAA CUCTEMA AKCHOM reoMeTpHH GbL1a
nocTpoeHa TOABKO B XIX B. 3HAMEHUTHIM HeMEUKHM MaTeéMATHKOM
HasupoM MaanBeproM. B Heit Gonee copoka paznuyHEIX yTBEpXKIS-
HHii. Mbl He GyleM ObITATLCA BOCTIPOU3BECTH €€ — 3T 3aHANO Ghl
CIMLIKOM MHOTO MECTA, A3 M BPSL JIH 3TO BCEM TaK VX HeoGxoanmol,

Ocranca ewié ogMH BaXxHbI# Bonpoc: «[Toyemy Bcé 310 pabora-
er?» B caMoM Aene, HEACHO, KAaK TaK CAYYMIOCh, YTO YTBEPXKIEHHA,

I Koe-uTo Ml pacckaXeM 0D 3TOM [U1A XeNnalounux B KOHLE IeBATO-
ro Knacca.
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[ony4eHHBIE TAKUM CIOCOGOM, BIPYT BHIMOMHAIOTCA HA NpakTHike!
M BOT TYT MEI AOJIKHHE NMPUIHATECA, YTO COBpeMeHHAA HayKa He 3Ha-
€T TOMHOTO OTBETA Ha 3ToT Bonpoc. ONHA U3 BEpPOATHLIX NMPHUMH —
TO, 4YTO MNMpaBMILHO BLIOpaHHBIE AKCHOMBI OTPAXAIOT pPeanLHo Cy-
LIECTBYIOLIEE MTONOXKEHHE Belllei, 8 pa3 TakK, TO ¥ BCE HAIIW BHIBOIKI
OyAyT NpUMEHUME! HAa TIpaKTHKE. UMeHHO MO3TOMY HA CTPaHHLAX
Y‘ICGHHKa Bbl HE YBHAHTE C/IOBAa <«aAKCHOMa®», — MEL IIPEAIMOUUTAEM
TOBOPHUTE O CEOHCMEdX POCMPAaRcmad. A 3HaYNT, TO, YeM Bol Oyie-
TE 3aHHMATLCA, — 3TO UCCJAe0RAHNE NpocTpalceTBa. MUTak, npurna-
WaeM Bac B IIYTEWIESCTBUE MO YOIHBHTENBHOMY MHPY r€OMETPHYECKNAX
dburyp v ux cpoiict! HameeMca, OHO MOKAXKETCT BAM YRBICKATE/b-
HBIM.
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OCHOBHBIE CBOMCTBA IIJTOCKOCTHU

H MERHO ¢ 3MOll 2Aaabi, RO Cy-
Wecmay, HAUUHAEMCA CUCMEMAMUMECKIE KYyDPC 2eoMempult.
Boamoxcro, enauanie O NOKAXEMCR HE CMOAb UHMEPECHBM,
ROCKONBKY HOdbix hakmoe noumu He iydem. Faasnoe saxao-
YaeMCR 6@ MoM, 4O 8C€ RPOCMbIe U U38eCTHbIe 2eoMempurie-
cxite axmbl Mbl NOCMAPAEMCS U3NOWCUIMD & CIMPO20IE A02uYe-
CKOl ROCACIOBAMEABROCINU, UHBIMU CAOBAMU, CHCIIEMAMUIU-
pOBaGMb UX.,
Mu 6ydem e ocrosHoOM paccmampueams pazten ceoMempui,
KOomoputil HA3uléaemcs naauumempuell u uzysaem ceoiicmea
RAGCKOCMU, HAGCKUX (opm u Puzyp.
B amoii 2n1a6e Mt NO3HAKOMUMCA C HEKOMOPHIMU HAHAAbHBIMU
ROHAMUAMY RAGHUMempuu, 00cydum eaxchelliiue ceolicmea
naocKoCmu 8 nepeyio oxepeds me, KOMOpPbie CERIAHD € NPAMbBL-
Mil, HAGCMAMU NPAMBIX, UX GIAUMHBIM PACHOAONCEHUEM HA NAOC
Kocmu.
Hauném ¢ npocmeiiuiezo — ceolicme npamol aunuu.
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2.1, T'eoMeTpus NpAMOil IHHAK

TeomeTpua npaMoil TMHUE (puc. 29) moctatouHe npocTa, OCHOBHEIG
CBORCTBA NMPAMON THHHW W3BECTHB! H MOHATHB., MM nHlIE HaMOM-
HMM U GKKYPATHO CPOpPMYNHUpYEM 3TH CBOACTBA U HEKOTOPBIE TIOHA-
THA, OTHOCALUNECH K ITPAMOI JIMHHH,

by JTobas mouxa, rexcaiian H@ NPAMOIL, deaum 3my NpamMyio ka
Oae noaynpamuie. Kaxwcoas uz #MUx ROAYAPAMbBIX HA3LIEAEMCA
maxxce aydom (puc. 30).

-9_;,9
HaWed 1o
. pgﬁ‘-“ﬁ J"' aywa  Hanpaejsenue
‘?o Ay
Q"@
Puc. 29 Puc. 30 Puc. 31

Jlyy 3anaéten nasasom (TpaHHYHAA TOYKA IYIA) H RaGnpagaeri-
enm (puc. 31).

TaxuM o0pazoM, Kaxnasd TOYKAa AeAUT OPAMYIO HA IBa Jiyya,
UMeIoLHe O01Lee HaYalo W NPOTHBONONOXHEIE HaTIpapteHns. Takue
NYYH HAZHIBAIOTCA CONGAHUMEALHULMI,

Ecnu Ha npaMo# B3aTE N106ble TPH TOMKH, TO OJHA U3 HUX pac-
fIONOXEHA Medcdy IBYMA APYTHMH {puc. 32).

JioBpie ABe TOYKK HA MPAMONA OrpaH HUKEBAIOT OMPE30K NIPAMOIA.
TouyKH, KOTOphIE PACNIONOKEHE MEXAY KOHIAMY OTPe3Ka, SBITIOTCH
GHYMPEHRUME TOUKAMM OTPE3KA.

OTpe30oK 2a13€TCA CBONMH KOHEYHBIMY MM MPAaHUMHBIMU TOY-
KamH. Hanpumep, otpesok AB (puc. 33).

Jlyd MBI Takxke OyneM 06o3HayaTh uyepes AB, npu 3ToM repsas
TOYKa B 3TOH 3anucH (Touka A) obo3Ha4yaeT HAYANO Ayya, BTOPadA
{Touka B) — mioBas Touka Ha Jyde (pHc. 34),

Ecnn C — BHYTpeHHAd TOYKA OTpe3ka AB, 1o ropopart, uro C
OPHHALICKHT OTpe3ky AB. 3Dror dakr uacto 00603Ha4aloT
cUMBoIHeckY B Bule C € AB, B npoTuBHOM cayuae muiuyT C g€ A8,

TOYHO TaK e 4acTo roBOpPAT, 4TO OTpe3ok AR npamoit /
npuHagiexut / wan uro AB comepxurca B /. B 3rom ciaydae

Korub ontpesxa
A ¢ B ik GHYMPEHNUE ™3 A ¥:]
A oYKy B .!!' w AB
CmenoyAu B ompe3ok AB Y
Puc. 32 Puc. 33 Puc. 34

32



1 edunuya

Qnurvt b
1 1 0,
AB = 24 emMHHIIE JAWHE

Puc. 35 Puc. 36

nonb3yiotca obosHauyeHueM AR — [, Ho myuryt A € [ Eciv AB He
conepaMTcs B £, To sanuckiBaoT AR & 1

Takue xe 0603HaYEHHA HCTIOABIYIOT DA 3aMTHCH IIPHHALIEK-
HOCTH TOYEK H OTPE3KOB jIy¥aM,

Ecan uMeeTesl eQuiuya OAunb, TO MBl MOXEM HUIMEDATH QAUAY
MoGoro empeska. YTo Takoe DNIHHA OTPEIKA H KAK MOXHO H3MEPHTD
OTpPE30K, CYUTAEM HMIBECTHBIM. OTMETHM JIMLIL HECKOABKO MPOCTHIX
M O4EBHAHBIX CBOHCTB,

&)  dtuna ompeska GuipaNCACMCR NOAONCUMEALHLIM HUCAOM.
TTOHATHO, YTO BEMMYHHA 3TOTO YHCIA 3ABHCHT OT BHOOpP2 eXHHHLIB
anunsl, [ToatoMy, TOBOpA © WIHHE OTPE3Ka, HAlO YKA3LIBATD, B KAKHX
CIMHMLAX OH n3MepeH (puc. 35). B Hameill cTpaHe MCOONMB3YeTCA MET-
pHMecKas CHCTeMa Mep. B 3Toil cHcTeMe B KAauecTBe €AMHHIL IUTHHH
HCIIONB3YIOTCH CAHTUMETPBI (CM), METPHI (M), KILTOMETPBE (KM) H T. 21

@ Jea ompesxa RCARIOMCA PAGHLIMI, €CAR ONHY UMEOM pas-
HYyro QARHY, T. €. B OTHHAKOBBIX €IHHULAX H3MEPSHUA HX AMTHHB Bbl-
PaXKAIOTCA PABHHMY YHCAAMN,

Omnowenue daun Hobpx 06yX OMPEIKGE He IAGUCHM OM
entbopa edunuys daunwvt, [03TOMY Mbl MOXEM FOBOPHTD 06 omno-
wennu deyx ompesxoe (puc. 36). HarnpuMep, ecam OTHOIIEHHE ABYX
OTPE3KOE PABHO ABYM, TO 3TO 03HAYAET, YTC B IEPBOM OTPE3KE YKIIALH -
BAaSTCsl pOBHO JBa OTPe3Ka, paBHLIX BTOPOMY OTPEIKY.

C noMollbIo HHPKYNIA M MOXEM B TIOGOM MECTe Ha IIPAMOS oT-
KAAOHEBAaTh OTPE3KH, PABHEIEC JAHHOMY.

B nanvneiinieM 3amuch AB 6yneM NOHUMATh
KakK 00O3HaueHWe CaAMOrQ OTpEe3Ka, TAK M ero
IUTHHB.

Ecau mouxa B aexcum medxncoy mourxamit
A u C, mo dsuna ompesxa AC pasna cymme
daun ompesxoe AB u BC,

3710 ¢BOMCTBO MOXHO 3anucars (puc. 37) B A
BUJI® pABEHCTRA

AC=AB + BC
C
B

AC= AR + BC, Puc. 37
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byaeM FrOBOPHUTE, UTO TOUKU A U A’ cam-
MeMmpUsHst OMuoOcUmedsno mouxu O uiu,
uyto A nepexomut B A’ NpU Henmpaisuoti
cuMMemput OTHOCHTE1BHO TOYKH (O, HHBIMU
cloBaMu, ecyh O — cepeanHa ortpeska AA'.
IMpu 310M TOYKa O HA3ILIBACTCH KENMPOM
cummempuy 1ouek A u A’ (puc, 38).
Jhebas mouxa O na npamoli ne moavko
deaum 3my APAMYIO HA 084 HPOMUGOROAONCHD HANDACACHRBIX
AYyRA, HO U AGAREMCA UCHMPOM €€ cuMMempun, m. €. KaKyro
Oot moury M mut na npamoli nu e3nau, na 3moi wce RPAMO
naio€émea mouxa M', cummempuwunan eii omuocumesAvHo
mouxu Q

AW ® 3anauu, 3amaHUdA, BONPOCH

47(H). a) HauepruTe npsiMyio /.
8) OTMeTwTe Ha Helt Touku M, K, P tak, utobel Touka K ne-
Xana Mexcy Toukamud M u P, Caenaitte 3anMcH, ACNONblya
3HaK «S». JAMHILIUTE HECKOABKO PasNMYHbIX 0GO3HauYeHMA
npamo#t /. CKoIbKo Takix 0603HaYeHHH?
B) OTMETBETE Ha TLIOCKOCTH TOYKY F, HE JeXawyw Ha npa-
MoO# /. CoenaliTe COOTBETCTBYIOWIYIO 3aMUCE.
r) Mposeaure 1yy KF.
) Ha3oBuTe Bee 0Tpe3KH ¢ KOHUOM B TOMKe K.
e} CKOABKO BCETO OTPE3KOB HA pUCYHKe?
*) CRONBKO yyeit ¢ HayanoM B Touke K7
3) CKOABKO BCEro Ty4ei Ha pHCYHKe?
¥} Ha3oBrTe napbl TONOAHUTEABHLIX Ty4eH, NOAYYHBLIKXCA
Ha DHCYHKE.
k) MpuHaanexat Au otpe3ku MP u KF npamoit /2 Caenaiite
COOTBETCTBYIOIIME 3aMHCH, MCHONB3YA 3HAKH «=» H «E»,

48. MoxHO 1M pa3BUTb NPAMYIO HA ABa OTPe3Ka v ABa ay4a?

49, Ha npsvoii aadel Touku A, B, C. U3BecTHO, yTOo AB= 1,5,
AC =25, BC =4, Kakaa n3 TpéxX TOUEK JTEKHT MeXAy ABYMs

ApyrumMu?
4. AC. CB_AC
50(n). Ucnoaw3ve pucyHox 39, natlaute: A8, 5 4B CB
4 3.2¢cM C 2.8¢cm B

Puc. 39
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2.1

51. Ha npamoii naum ToukH A U B. CKonpko Ha 310l npsaMoii
Hallmérca Touek M Takux, uto a) AM = BM,. 6) 2AM = MB?

52(m). AnuHa otpe3ka A B paBua 3. BHyTpH O0Tpe3Ka B3ATA TOU-
ka M. Hatiaute 1nnHy otpeska BM, ecnu:

a) AM = 2BM, N AM — BM =2,
6) 2AM = 3BM, e)3AM+2BM =1,
BYAM: : BM=1:5; X)AM?2— BM2=3,

NAM:.BM=3:4,

53(m). Kak naMeHUTCA OTBET ANs TYHKTOB a)—T) 3aaa4M 32, ec-
T Touka M — HeXoTopas TOUYKa ApaAMoil AB, He 06a3aTeib-
HO BHYTPH OTpe3Ka A8 ?

54(m). nuna otpeska AB pagHa 3. Ha otpeake BaATel ToukK P U
Ktak, uto AP= 1,7, BK = 1,8. Haiiaute gnuny otpeaka PK.

55, Touxu M u K nexart Ha oTpe3Ke AB, 11MHA KOTOpPOTO paBHa

6¢cM. BM = 2BK, AM = 0,84K. Hatinure nnuHy oTpe3ka
MK

56. Ha npamoit Haxoaarcs Touku A, B u €. KakHe 3HaueHMs
MOXeT TIpHHHMATSH IRAMHA oTpeaka AC, ecnu:
ayAB=42;, RC=57, 6YAB=28, BC=2,1?

57(n). Toukn E, F, K, P — nexar Ha oOOHON npIMoil.
EF=4cm, EK= 11 ¢cM, KP= 14 cM. HaiianTe anuny FP,

58. Ha npamMoii pacmonoxenn: Touk A, B, C u D. Haligure
JUTHHY OTPE3Ka ¢ KOHLIAMH B cepenuHax AB u CD, ecan:
a)AB=12,BC=1,7,CD=2,2,AD=35,1;
OAC=11,CB=13,BD=35AD=59;

By AC=5,BD=17.

59. Ha npsaMoii 0TMeUEHO HECKOIbKO TOUEK. CKOIBKO BCEro OT-
Pe3KOB M CKOMEKO ayueilt, 1ns 0003HAUCHHS KOTOPHX HC-
NOJBL3YIOTCHA 3TH TOUKH, ECAN OTMEYMEHO: a) JBe TOUKH — 4 U
B, G) Tpn TOUKH — A, Bu C. B) yeThipe TOUKH — A, B, Cu D;
Noarb1Touek — A, B, C, Du E?

60(m). Ha npamoil naxoaarcs Touku A, B, Cu D. Kakue 3Have-
HMA MOKET MPUHUMATh ANHHA OTpe3ka AD, ecnu;
atAB=12, 8C=14,CD= 1,7,

6) AB=2,1, BC=18, CD=2,3;
B)AC=13,BC=24,BD=13?

61(B). inuna otpeaka AB paBHa 4. Ha oTpe3ke B3ATH TOYKH
MuKrak, 10 AM : MK:KB=1:2:3
(zanuch o3HavaeT, wro AM  MK= 1:2, aMK: KB=2.3).
Haitnute anuny otpeska MK,
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2.1

62(T). UeMy MOXeT paBHATHCA ANMHA OTpe3ka MK, ecnu B 3a-
aaye 61 Touku M M K MOryT pacnoaaraTeCsl [A¢ YTOAHO Ha
npamoit ABR?

63. Ha npamoii oTMeyeHH ABa oTpeska annnoi 1,3 u 1,7. Mo-
cTpoiite oTpedokK, pasHulii: a)3; 6)0,4; 8)0,9; ) L

64. Ha npsamoit Haxoastcs Touku A, B, C w D, upHuém
AB=12, BC=21, CD= (0,8, Haiiaute anuny orpesxa CA,
€CNH U3BECTHO, UTO 1y4 DA coaepXHT TOUKy B, HO He comep-
MHUT TOuKKN C.

65. Orpesok AB pasen 1,5. Ha ayue AB B3sita Touka C, a Ha J1y-
ye 84 — touxka D tak, uto AC=0,7, BD= 2,1, Haitaute CD.

66(n). Jann npa oTpe3ka., YYeHHUK MOCTPON UX CYMMY H pas-
HOCTB. YUHTENb CTEP HUCXOAHBIE OTPE3KH W NPEINOKHN BOC-
CTAHOBHUTDb HX NO NOCTPOSCHHBIM, Kak 310 MOXHO cneaath?

67(n). INycte Touxka M cepeanna otpeska AB (puc. 40). Bui-
AG/IHTE 4YacTh OTpe3ka AR, coctoswero M3 touek X, ang
KoTophix: a) AX > BX, 6) AX < BX,

A M B M N

s "y -y &

Puc. 40 Puc. 41

68(n). Buinenure yacte npamoit MN (puc. 41), cocroaiuyio H3
ToueK X, Ans KOTOpLIX: a) MX > NX, 6) MX < NX.

69(n). Hapucyiite nyuy u OTIOXKHTE Ha HEM OT €r0 Hayajga
(Touka O)) eaAMHHYHEIA OoTpe3oK, BolaenuTe Ha Ayde TaKkHe
ToukM X, utobhl; a} OX < 2; 6} OX > 2. Kakan reoMeTpuue-
cKas ¢urypa nonyyumnace?

70. Ha npamoit B3sThl TpY TOYKH: A, B 1 C. YKaXWTE BCE TOUKH
M >Tol npamoi Takke, 4yTo M Ganxe K B, uem K A, v B To Ke
Bpema M Gnuxe K B, yeM K C. PaccMoTpuTe 1Ba ciy4yas pac-
nonoXeHusa Touek A, Bu C; B — mexay A n C; B — BHe oT-
pezka AC.

71, daHst Toukn A v B. ¥xaxuTe Bce T04KH M Ha oTpeske AB,
L7191 KOTODbIX:

AM AM _ | AM
aM . AM 1. fe B .

7V R B) a7 < 37 D2< oy <%
AM 4. AM _ o | AM

6) 4 5 5. ni<4Md oy, i< <y

72(r). Pewnte 3azauyy 71, ecau paccMaTpPHBAIOTCH TOUKH HA
BCER NpsAMoOH AB.
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2.1

73(1). Touka B nexur wa orpeske AC, AB = 2, BC = 1.
Ykaxute Ha npsaMoil AB Bce Touku M, 4N KOTOpHIX
AM+ BM = CM.

74(m). JiBe TOUKH ABHXYTCA NO NPAMO# B OMHOM HANPABACHHH.
Ha xaKky1o BeINYHHY MEPEMECTHTCA CEPENHHA OTPE3Ka, ONpe-
IeNseMOoro STHMH TOYKAMH, €C/IM OHA TOYKA NepeMEecTUTCA
Ha 1, a apyras — Ha 3? Kakoa OyaeT oTBeT, €M TOUKH ABH-
XYTCA B pazIMUHBIX HANIpaBleHUAX?

75(T). Ha npamoit nocinenopateabHO PACTONOXEHbl TOMKH A,
B, Cu D, npuuém AB=BC=1, CD = 2. Touka M 1eXHuT Ha
BC u nenut otpeaku BC u AD B ONHOM H TOM Xe OTHOLIEHNH
(BM : MC = AM : M D). HaiiauTe 370 OTHOILEHHE.

76(P). Ha npamoii Baate Touku A, B, C u D. Ykaxnte MHO-
XecTBO Touek M Ha npamoit, aas xoTopeix AM + BM =
= CM + DM, ecnu: a) TOUKH cnemyior B iopsanke A, B, Cvn Dwu
AB=1, BC=2, CD=3;6) Touxu cneayioT B nopanke 4, C, B
HDuWAB=CD=4,6BC=3.

77(1). Ha oTpeske LnHHE 3 pacnofOKeHB! OTPE3KH IANAOIH 1,7;
1,6; 1,5. IJokaxuTe, 4TO BCE TH OTPE3KH CONSPXAT o6t
OTPE30K, AIMHA KOTOPOro He MeHbiie {,1.

78(tm). Ky3Heuuk nenaer 5 npuLKKOR MO A0POTE, IPUYEM JIMHA
KaXA0TO MPLIKKA, HAYMHAA ¢O BTOPOIO, B ABA pa3a Gosblue
NPeXbIAYLUETO, 4 HATIPABNCHHSA NPLLKKOB MPOU3BOIBHBL, Joka-
KHTE, YTO KY3HEYHMK HE CMOXET BEPHYTLCH B HCXOAHVIO TOUKY.

T79(T). MOXHO JIH COCOMHUTh MeXay cofioil npoBodaMM CeMb
TenehOHOB TakK, 4To0Ob Kaxiabli Obul COSOMHEH POBHO ¢
TPEMA IPYrUMH?

80(B). Ha nmpsamoii ganbl Touky A, B u C, npuuém AB = 1,
BC =2, AC = 3. H306pa3nte Ha npamoit Touku 4, B u C,
a TAKXKe TOYKH, CHMMETpUHUHbIE M1000H H3 HUX OTHOCHTENb-
HO Kaxnoi u3 aByx apyrux. {Hanpumep, cHiMMeTpyuHble A
oTHOCHTENbHO B U C.)

81(m). Ha npsmoii AaHm Ase Touku: A U B, npHyiéM AB = 1.
IMycts M — HeKoTopas TouKa NpsAMoif, Touka M| cUMMeT-
puyHa M otHocurensHO A, To4yka M, cuMMmeTpuuHa M,
oTHocUTeabHO B. H3obpasute Toukw M, M, M, ecmn:
a) M —cepenuHa AB; 6)AM =3, BM=2;
pyAM=0,3, BM=1,3.
ns Boex cmydaes HaiianTe 1MHYy oTpe3ka MM,.
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82. HauepTiTe NMpAMYIO ¥ OTMETBTE Ha Hell Touky A. OTMeTbTE
Ha mpaMoill Bce TakHe TOWKM X, KOTOpble YIOBIETBOPS-
10T YCNOBMIO; a) yIaNeHbi OT TOUKN A Ha PACCTOSHHMU 2 CM;
0)AX<2em; B)AXZ3cMm; micms AX<4ceMm
B xakux cnyuasax MHoXeCTBO TOYeK X oGnaaaer cuMMeTpHei
OTHOCHTEARHO TOUKHN A?

83(m). Touka M CHMMETPHUHO OTOGPAXKAETCA OTHOCUTENRHO
TOUKH A, a [MONYUCHHAs TOYKA CUMMETPHIHO O0TO0paXaeTca
OTHOCHTENBHO TOUKU 8. B pe3ynnTaTe 3THX ABYX CHMMETPHIA
M nepexoaut B M'. Hokaxure, uto MM' = 2AB. (Bupaxe-
HHE «TOYKAa M CHMMETPHUHO OTOOpaxaercsl OTHOCUTENALHO
TOYKH A» 03HAYACT, YT0 M NEPEXOMMT B TOUKY M| TaKyio, uTo
A — cepeaunua MM,)

84. JokaxuTe, yTO ecnu cepexuHbl oTpeskos AB u CD, pacno-
JIOXeHHBIX HA OAHOH npamoit, copnanaiot, 10 AC = BD,

Adna pewrenna 3anad 85—388 sam noTpebyeTca BCNOMHMTDL, YTO
TAKOE YHCIOBAs OCh.

85(B). ITycTy NpAMas ABASIETCS YKUCNOBOH ockln. MaobGpasnre
Ha Hell MHOXECTBO TOYEK, KOODAHHATH KOTOPLIX YAOBIETBO-
PAIOT HEPABEHCTBY:

a)l€ x €25 p—1l<x <1;
6)x < 10; r,2<x<4,1ux<3,

YT0 38 MHOXECTBA NONYIHANCH?

86(B). Touka A MMeeT Ha YUCAOBOH OCH KOOPAHHATY X, 4 TOUKA
B — xoopannary x,. Haliiure KOOpAHHATY TOYKH A, CHM-
METPHYHOH A oTHOCHTENIbHO B, eciu:

a)x, =0,x,=13; Bx;=-1l,x,=1,1;
6)x; =47, x,=1; Nx, =3x,=-222.

87(8). Hailante KOOpOWHATY TOYKM, ABASIOMENCA UEHTPOM
CHUMMETDHHA, NIEPEBOMSINER TOUKY A {x,) B TquyA'(xz), eclH:
ayx; = 1.2, x,= -3 B) x, = 0,03, x; = —0,02.
6)x, = ~17,x, = 113;

88(m). B xakyio Touky nepefinér touka A (xp) NpU CHMMETPHH,
nepesomsneit B (x,) B B'(x;), eciu:
aAx=0,x,=1x,=2
6)x,= 12, x,=-Lx,=L5;

B)xq=—10,x,=-1l,x, =127
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2.2

89(7). [nuHa BeTKM paBHa 2 M. B Hauane BeTKH CUINT YEPBAK.
3a nepBYI0 MHHYTY OH NpPONOA32ET | M, 33 CALAYIOIIYIC —
% M, B TCYCHHC CJIG.IIYIUI.HEFI - }‘_ M M TAK Jad€e, T. €. 3d KaXK-
IVIO CASIYIOWYIO MUHYTY OH NPOTION3AET B ABA Pa3a MEHbLUE,
deM 3a npenblaylnylo. AoGepérca AH Koraa-HuOyAb 4epBaK
0O KOHLA BETKH?

90(1). Tpu aoMa A, B n C pacnofoXeHH Ha OAHON NMPAMON B
yKazaHHOM nopsanke, Ha 310l ke npaMoil Hano BRIPHITE KO-
noaen. Kaxnan cembs, MpoXUBaOIIAd B 3THX O0Max, Gyner
OHH pa3 B A¢HE OpaTh U3 KOJIOAUA BoOy. [Ie HalIO pacnofo-
XKUTh Kosodel, 4Todbpl obmid {(CyMMapHBi) nyTe ObiN Kak
MOXHO MeHBILE, eC/TM B KAXKAOM U3 IOMOB MPOXHBAET OIHA
ceMbsa? Kak M3MEHMTCA OTBET, €C/IH B A0Me A XWUBET 0HA Ce-
Mbsl, B IoMe B — ABe ceMbH, a B aoMe C — TpH ceMbU?

91(m). Ha npamoii pacnonoxenst 17 o1-
Pe3KOB TAK, YTO OHH NOJHOCTBIO 38- &)
KPbIBAIOT OTpe30K anuHoit 12. oka-
KHTE, YTO SINHA XOTA 6Bl OIHOro 0T- .
pe3ka Gonblae yem 0,7,

92(T). Jns Toro utobn NUKElKoI C Ae-
JNeHWAMH W3MEPHTB TUATOHANb KHUpP-
NnuYya, MOXXHO NMOCTYNNTD CICIYIOHM
obpa3oM. B3aTe Tpu KMpNUua, pacno-
JNOXMTb KX TaK, KaK MOKa3aHO Ha pH-  §)
cyHke 42, a. Tenepb WNHHY AHATOHANH

KHPTIHYE MOXHO JIETKO H3MEPHTS, T
A KaK W3MEPHTB OTPE3OK, COCIWHSAIO- A=13713
UIHI ABE OTMEYeHHbIE TOMKHM RaHHOTO I e
KUPIHY4, PACTIONOKEHHbIE HA €10 MPO- Prc. 42

THBOTIONOXHLIX rpaHax (puc. 42, 6)?

2.2. OcHOBHbIE CBOMCTBA

NPAMOM HA ILIOCKOCTH
INaockocTe Kak reomeTpHueckasd ¢GOpMa XapakTepH3YETCA CRpeae-
NEHHBIMH CBOWCTBAMH H, B NEPBYID OMEPEND, CBOﬁCTBaMH, CBA3aH-

HHM#A ¢ NpPAMON AHHHel. K HaoGopoT, MHOIME BaXHLIE CBOWCTBA
npsa MOH CBS3AHBI ¢ NNIOCKOCTLIO.

39




IlepBoe OCHOBHOE CBOHCTBO ILIOCKOCTH
&g Ceoiicmeo 1.

Yepes arobbie 06e MOUKU RAOCKOCHIL MONCHO NPOGecHyt
RPAMYIO AURUIO U NPUMOM MOALKO OOKY.

IpaMy1o, NpOXOAAIIYIO Yepe3 TOYKH A v B, Mul ByaeM Ha3biBATE NPsi-
Moit AB (puc. 43). Kax punwte, 0G03HaueHue AR ucnonelyercd B ue-
THIPEX CAYYAAX: OHO MOXeET 0G03HAYATE M OTPE30K, H ITHHY OTpe3Ka, H
Jy4, H npamy10. Ho HHKaKof rmyTaHHUB! B HALUYK paccyXXIeHHs 3TO He
BHECET, MPOCTC B KAKIOM cliydae GyneM yKaielBaThk, O YEM UOET pedk.

PaccTosEKe Ha NIOCKOCTH MEXIy AByMs TOUKaMW 4 U B paBHO
AnuHe oTpe3ka AB. Kpatuafiuuii nyTs u3 4 B B — 310 nyThH Mo nps-
MO, COSAHHAIOWEH 2TH TOUKH.

npamas AR

He npamaa

He npAmMan

nagckocms

Puc. 43

H3 nepeoro ¢cBoicTBa ITOCKOCTH MOXHO JIETKO NOJYYHTb BaX-
HYIO TeopeMy. (30ech NOABISIOTCH TAKHE TNMOHATHA, KakK TeopeMa H
00Ka3aTenbcTBo. O HUX yxe ynoMuHanocs b § 1.6. TloagHee Ml ewé
pa3s moapotHO OOBEACHUM, YTO OHM O3HAYAIOT. TeéM, KTO XOUeT ¥Y3HATh
HX CMBIC]T MOCKOpee, COBETYEM MPOYUTAaTE Ha4yano § 4.3.)

&y Teopema 2. 1 (o wucie mouex nepeceuenusn Jgyx npamsix).

Jwobote 06e paziuunvie npambie, npu-
. Hadaexcauiie NAOCKOCIMU, Nepecexa-
\ romen ne boaee wem ¢ ORI monke.

Joxazamesvcmeo. oxazatenscrso 3Tok
TEOPEMEI BECBMA TIPOCTO. Ecnu met npeanoao-
XKHM, YTO YHUCHIO OBGLMX TOUSK ¥ HBYX NMPAMbBIX
Puc. 44 Bonee onHoH (puc. 44), TO COMMACHO NMEPBOMY
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CBOMCTBY NPSIMBIE AONXHEI COBNIACTER, A 3T0 NPOTUBOPEYUT YCIOBHIO,
YTO JAHHBIE TIPAMEIE PATHYUHE!, W

Hrak, Teopema, Mo CYTH, YTBEPXKIAET, YTO JIOObIC ABS PalIHY-
HBlE MIPAMBIE, NPHHANISKAIRHE MNOCKOCTH, THOO UMEIOT OAHY 00-
Y10 TOYKY, OO0 HY OTHOH.

INapannennHble MpsMbie

&) dee npamue na naockocmi, e umeiotiue obUUX MOYEK, HA3bI-
8QIOMCA NEPAAICADROIMU,
Ha camoM nene mepBoe CBOUCTBO M TeopeMa 2.1 He ABNAIOTCA
YUCTO MAAHHEMETpHYeCKMMH (akraMi. OHM cnpaBeinusbl M OIA
MPOCTPAHCTEa. A BOT CIEAYIOLIEe CBOHCTBO XapaKTepHO HMEHHO ANl
TUIOCKOCTH.

BTopoe 0CHOBHOE CBOHCTBO NIOCKOCTH
¢y Ceoilicmeo 2.

JroGan npaman niocKkocmu Oeaurn my nioCKoCms Ha 0ee
Hacmit — gee noAYRAOCKocmu.

Yro 03HaYaeT 310 CBOHCTRBO?

INycTs B UIOCKOCTH MpOBedeHa He-
KOTOpasd npsaMas, KOTopyw Mbl 0603Ha-
yuM OYKBO# a. JloGas Touka A, He Je-
Xamaa Ha 310 npAMoil, Haxomurcs A
OODHOM N3 IOBYX 006pazOBABIIMXCA MOMY-
wiockocTeid. IlpH 3ToM, ecim TOUKM A H
B pacrionoxeHsl B pa3HbIX NOJYILIOCKO-
CTAX, TO OTPe30K A B nepecekaer a. Eciin
xe TouxkH A u B HaxonaTcqa B ogHol nmo-
JNYTUIOCKOCTH, TO OTPE3CK AB He nepece-
xaeT ¢ (puc. 45}, 310 Xe MOXHO Bhipa-
3HUTh HECKOJIBKO HHAYE.

JBe TOUKH MNOCKOCTH A H B, He JleXxallHe Ha NMPAMOA g 3ToH
MAQCKOCTH, PAclionaraloTca B pa3HHX HJIH B OOHOM MONYTUIOCKGCTH
OTHOCHUTENBHO NpAMOLL ¢ B 3aBUCUMOCTH OT Taro, GYOeT IH 0Tpe3oK
AB niepecekaThed ¢ NPAMOH @ WIH HeT.

I_[empa.ubﬂan H OCEBAS CHMMETPHH IJTOCKOCTH

Kak v mns npsaMod, obaa ToyKa TIOCKOCTH SABRIAETCH LEHT-
POM CHUMMETPHH [LTOCKOCTH. Jasa Toro uyrofbl NOCTPOMTE TOYKY,
CHMMETPHYIHYIO TOUKE A OTHOCUTENTLHO TOYKH (), HanO MPOBECTH Ye-
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pe3 A U O npaMyIo U Ha 3TOI NPAMOIi Mo
YK€ H3IBECTHOMY [MPaBUAY NOCTPOHTL
TOYKY A’, CHAMMETPHUHYIO A OTHOCHTENb-
Ho O (puc. 46).

Ho kpome LeRTpanbHO#, Ha MIOCKO-
CTH CYLUECTBYET €IUE OAMH BHA CHUMMET-
PHH — ocesan cumMmempun — 370 ewé
OLHO XapaKTEPHOE CEOHMCTBO MIOCKOCTH,

Puc. 46

TpeTbe OCHOBHOE CBOHCTBO IVIOCKOCTH

&y Ceolicmeo 3. (mpemobe csolicmeo naockocmu)

Jdroban npaman niocxkocmu RAGIAEMCA OCHIO CUMMempu
nAoCcKoCmu.

Yro 310 03HA4aeT?

Kak MBl 3HaeM, npaMas — 3TO AHHHS NEpeceuSHUs ABYX MIQC-
Kocted. Orcloma cneayer, 4yto npd nepernGanum nucta Hymarw,
NpeacTapnfiomero coGoil MoAeNns MNOCKOCTH, oOpasyeTcs npsamas
JIMHUS. DTO CTAHET ACHEe, eC/IH HEMHOTO PA3BECTH YACTH IKCTA, TIO-
JIYYMBHIHECSH TIpPU ero neperufaHuu. Toraa Mbl YBHAUM, YTO JTHHAS
crufa — 3To JUHHUA NEpPeceHCHUA IBYX MNOCKOCTER.

Ecau Toukn A 1 A' coBniaayr B pesyabTate nepernfaHus nucra
6yMarH, To 6yaeM roOBOPHUTD, YTO TOYKH A U A’ cummempurrsl 0THO-
CHTE/BHO O0pasyloleiica NpH nepernbBaHHH AUCTA NPAMON g UAM
YTO OHH MEePeXOmAT APYr B APYra NPH CHMMETPHH OTHOCHUTEILHO &
(puc. 47, a—e).

Bce TOUKH caMoil MpAMOIi @ TIPH 3TOM OCTAKTCA HEMOIBHXHbI-
MU, nepexonar camu B cebA, T.e. npAMas a CHMMeTpUYHA caMoi
cebe.

dee Gurypel WIH AMHHM TNOCKOCTH SIBASKOTCH CHMMETPUY-
HbIMH OTHOCHTEILHO TPAMONR 4, echH 118 Kaxaoil TOYKM odHo#

O O

och agnpuu a\\. - O\\\.A O\
' N
a)

a) &)
Puc. 47

_.._.;l

a

n—
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GUrypel HARDETCA CUMMETPHYHAA OTHOCHTCIRHO 4 TOYKA JAPYTO#H
urypeL

IMoHATHE, YTO CHMMETPHYHHE PUTYDH PAaBHEL

Ecau Xe B pe3ynkTare CHMMETPHH OTHOCHTEIIBHO NMPAMON a du-
[ypa HE MCHACTCS, A4 TONBKO MEHSIOTCH MECTAMH HEKOTODBIE Iaphl
TOueK, TO GYAEM TOBOPUTD, UTO NPAMAN @ IBNACTCS OCBI0 CILMMEmpul
3TOH hrypeL

A B@® 3anauu, 3agaHus, BONMPOCH

93(n). PaccMOTpUTE TIpAMBIE, COOED- M
Xauue pédpa MHpaMUIL, B OCHOBA-
HHH XOTOPOH NEXUT NPAMOYTOJIb-
HHX (puc. 48). Kakue u3 Hux: a) ne- c
pecexaoT npAaMyic AB; 6) He nepe-
cexaloT npamyic AB? fAenaorca

npamele AB u MD: a) mapaineas- A D
HHEMH; §) nepecekaiBMHca? Pnc. 48

94(u). e nipaMele NPOXoAT Yepes Touku D u E. Yro MoxHO
CKA3aTh 00 3THX NpaMKX?

95(n). Touka C nexut Ha npaMoii AB. UTo MOXHD CKa3aTh O
npaMbix: a) ACHAB; 6 ACn CB?

96(u). Ha mnockocTy maHBI: a) TPH TOUKH; ) UeThHpe TOYKH.
CKOABKO PailliMHBIX NPAMBIX MOXHO TNPOBECTH 4Yepes 3TH
TOUKH? PaccMOTpHTE pasiHUHBIE CAYYAM PACTIONOXEHHH TO-
YeK W cAeNnaiite COOTBETCTRYIOLHE PHCYHKH.
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97(n). CKOIBKO TOYEK NEPECEHCHUA HMEIOT YEThIPE MpAMbIE,
KaXIHE IBE U3 KOTOPLIX MNEPECeKalTCsa TaK, YTO Yepes Kax-
IOYIO TOUYKY TIepeceqeHus MPOXONAT TONbKO ABE npaMble?

98(n). HapucyiiTe yeThIpEXyroibHHK, OAHA MApa CTOPOH KOTO-
POro NIEXHT Ha MapaiieabHBX NpsaMblX. TIPOSOMIKHTE €To He-
napanjienbHele CTOPOHEL. O6s3aTeNBHC 1M OHU NEpeceKyTes?
Ecan oTBeT YTREpOMTENbHBIH, TO CKOILKO MOMYYHTCA TOYEK

nepeceyeHun?

99(n). Ha ckonbko uacreii pasoueaerca o
A0CKOCTh npaMbiMu A8, CD, BC, B%
AD (puc. 49)? / \

100(u). Ha ckoabko wuacteii neast
MJIOCKOCTh: a) npaMas; 0) ay4; B) ABa /A D
JIy4a; r) Tpy siyqa? Puc. 49

101. Ha ckonpko uacrteit MOIyT pasie-
JIMTh NAIOCKOCTDL ABE l'lpﬁMhlB?

102(H). YYcHHK DBpoBEN NpaMylo k-

HHIO, OTMETH HA Hel ABe TOUKH 4 U
B, a 3aTeM OTMETHUA BHYTPH OTDE3KA Puc. 50
AB 1ouxy C. [locae 3Toro oH no-
CTpOMA cepeanHul oTpe3koB AC H CB, 0TMETHB HX TOYKAMH
K n L coorBetctBeHHO (puc. 50). Vuutenn crép uepTéx,
ocTaens: a) Toukn K, L, A; 6)touxkn K, L, C; B) K, L.
MoxXeT 1H Y4EHHK BOCCTAHOBUTH UePTEX?

103. Ha nuocKOoCTH NpoBeAcHb! TPY NpAMBE, HE NPOXOAALLME
qepe3 OAHY TOYKY M He napanieasHeie apyr Apyry. Ha ckonb-
KO 4acTeil oKa3zanach pasaenéHHoil nhockocTh? Ha Kakue-To
YACTH NpPH 3TOM OKa’anach pasmel8HHOH WM Kaxaaa mnps-
masi. Ckonbko Bcero oGpa3oBalock OTPE3KOB H ayuelt (pac-
CMaTPUBAITCS JIYYH. HE COACPXaUIHE TOUEK NepeceyeHHs
npAMBIX)?

104(n). Ha ckoabko yacTeit MOXeT 6bITh pa3aeieHa NAOCKOCTh
TpeMa nNpAMbIMK?

105(m). Ha ckoabko yacTel MOXET GBITh pa3zieieHa MIIOCKOCTb
yeTHpeMA OpamMbiMK? [Mepeuncaute Bee cayyan. Cuutaercd
U3BECTHBIM, YTO €C.1d NpPAMad NepecekasT OAHY M3 ABYX Na-
panneneHBIX NPSMbLX, TO OHA NEPECEKAET K BTOPYIO.
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106(n). Kak paszenutbh NAOCKOCTL NPAMBIMM JMHUSMU Ha
nNATh YacTeit?

107(n). Ha nnockoctn oTMeueHs 4eTHpe ToukH A, B, C, D.
ITpamMas m pasmenuza MIOCKOCTh TAK, YTO JRS TOYKH OKa3a-
JIHCE B OJHOH NOJYMJIOCKOCTH, a OBe APYrie — B APYTroH.
CKonbko pa3 noMaHag aukua A BCD Moxer nepecekats nps-
MYIO m?

108(u). Ha nnockoctu oTMeueHb! raTh Touek A, B, C, D, F.
[Mpamas ! pazgennaa MIOCKOCTh Tak, YTO AB¢ M3 HHX OKA3a-
JIHCh B OOHOH MOMYIUIOCKOCTH, OCTAABHBIC TDH — B APYTOH.
Cronbko pas noMaHan ABCDE Moxer nepecekath npaMyo?

1909(e). 1Ba Gpara oTnpaBHIKCE B e¢ no rpudel. Jlec nepece-
Kaet nopora. IToka 6paTes X0QUNH FO Necy, OHW HEOOHO-
KpaTHO TEPEXOMHIIH Yepe3 JOpPOry, NMPHUYEM YHCRO Nepexo-
IIOB, CACNAHHBIX CTAPLIAM GpaToOM, Ha 3 MPeBHILAET 3T0 9HC-
a0 ang maamuero 6para. Kax bl OyMaere, Mo OIHY CTOPOHY
AOPOTH WK NO pasHbE oKazuTHchk Oparkd, KOTNA BHILIAK K3
neca?

110. HapucyiitTe $urypel, HMeOHIHE POBHO OMHY, AB&, TPH K
4eThIpe 0CH CUMMETPHH.

111(n). Kak ogHMM npgMonHHeHHM pa3pe3oM paccedb ABa
KBaOpaTHEIX KyCKa xneba, nexauwlWX Ha CKOBOpOIe, Ha IBE
PABHBIE YACTH KaXIbIl?

112(n). Yernipe npsaMBIX Ha IIOCKOCTH UMEIOT /1 [1epeceyeHult,
rie 0 € n < 6 (n € N). Bce M yKa3aHHbIe 3Ha4eHNd #
BO3MOKHBI?

113(x). [Ipy cHMMeTPHN OTHOCHTEIBHO MPAMOH @ TOUKA A ne-
peutna B Touxy A’ Jlokaxure, YTo NPAMadg g JeJHT OTPE30K
AA' momonam.

114(m). ITpy cCAMMETPHH OTHOCHTENBHO NPAMOH & TOMKU A U B
nepewii CoOTBETCTBEHHO B Toukd A’ u B, Jlokaxure, 4o
npaMmble AB 1 A'B’' nepecekaloTcs B TOUKe, JieXKallei Ha npA-
Mo# a. (CurraeM, 9o npsiMan A B niepecekaer npsamMyio a.)

115(m). Ha nnockoctd OTMeTHAH 1995 Touek. B pesynwrate
CHMMETPHH OTHOCHTENLHO HEKOTOPOH NpaMoii ¢ Kaxnas u3
3THX TO4EK MEPELLIA B KAKYIO-TO H3 OTMEeYeHHbIX. JloxaxHTe,
4TO MPAMasd g TPOXOIHT XOTA Gbl Yepe3 OMHY H3 OTMEYeHHEIX
TOUYEK.
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&9 | 116(n). Mousrne oceBOH CHMMETPHH TIOMOXET BaM PELIMTD
CEAYIOIYIO 3anauy. [1peatoxure npaBuag, No KOTopoMy o0-
pa30BAHA KAXKAAS M3 TIOCAEHOBATENBHOCTEH CUMBO/MIOB, HiO-
OpaxEHHBIX HA PUCYHKE 51, H MPOmOEKITE KOXKAYIO M3 HUX.

MU H TMARY

Pug, 51

€9 | 117. Ha npsmoit Mbl MOXEM 3aaTh LEHTPATBHYIO CHMMETPHIO.
Ha NNOCKOCTH ¢CTb ABa BHAA CHMMCTPHM: LIEHTpanbHas U
oceBasl. A KAKHe BHIBI CHMMETPHH BO3MOXHEl B TIPOCTPaH-
cTBe?

2.3. ILnockue yrisbl

Onpenenienne yrna. Pa3sépHyTbiii yroJ.
H3mepenne yrios

&9 Yoaom Mot Gydem HaI6I6aMb 4ACME NAOCKOCIU, 3AKMOUEHHYIO
MENCOY DeYMA AVHAMYU INION RACCKOCMU, UMEIOuMu obuiee Hava-
n0. Touxu, rexcamue & 3moii wacmu naocckocmu, Gydem nazsieams
GHYMPERRUMHU MOYKAMU Yaad,

My, ofpaizviowue Y204, RQIGGAIOMCA CIOPOHRAME Y214,
a ux obuiee HAHAA0 — GEPMNNON yeaa.

JaHHOe onpeaeneHHe YIIa HE YKA3biBAET, KAKYIO M3 JBYX 4yacTeii
IL1OCKOCTH, 00pa30BaBlIHXCS TIPH NPOBEASHHH Ha IMICCKOCTH ABYX V-
yei ¢ OOIIUM HAYANOM, CREMYET OTHECTH K CAMOMY YIAY, 8 KAKYIO HET.

JoresopumMcd, 4To 06BYHO MBI OyneM OTHOCHTb K YTNY «MEHb-
wyo» U3 AByX obpaszopaBlInxca yacteil. Y13 aToro npaeuaa, oogHako,
B HEKOTOPHIX caydasx OyneM IOenaTh HCKAWUSHHA. JTH CIyUan Mbl
GyaeM YETKO OTOBAPUBATh, A TPHYHHA CAMMX HCKNIOYEHHH B KaXKIOM
KOHKPETHOM cayyae 6yaAeT AOCTATOUHO OHATHOMN.

Yrasl ME 6yoem obo3navath 3HakoM £, OBosHaveHue /. AQOB —
3TC 0D03HAYEHHE YIa ¢ BepIIMHON B Touke () W CTOPOHAMH — JTyJa-
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180°

lD

pazeeprymsiit yeon

Puc. 53

MH OA u OB (puc. 52). Ha 31oMm pucyHke A 1 B — TOUKH Ha CTOPO-
Hax yraa.

8 Yeon, cmoponst Komopozo aexcam na OOHOIL HRPAMON u
ABARIOMCA OONOAHUMEADHBIMY AYHaMU Imol npamoil, 6vdem na-
366aMb PAIGEPHYMBIM,

Haubonee pacnpocTpaHEHHOi MEPOH YIIOB AIBIAETCA 2padyc-
aan mepa. C 3Toil Mepoil BBl yKe 3HAKOMBI, [TO3TOMY AHIb KOPOTKO
HAIIOMHHM O He#.

@ TIpocTeifiliuM UHCTPYMEHTOM U3MEPEHUS TpalycHOH Mephl yrina
CIYXHT TPAHCNOPTHP. COBMECTHB BEPWMHY yrna ¢ Toukoi O Ha
TPAHCTIOPTHPE U HAMIPAaBKB OXHY M3 €ro CTOPOH MO NpSMOJHHEeHHOH
rPAHHLE TPAHCMOPTHPA, Mbl YBUIMM 3HAYEHWE BEAHYWHBI YTA4 B
TOYKE NEPEeCceyeHHs ero BTOPOi CTOpOHE CO WKANOA, YKA3aHROH HA
TpaHCNoOpTHRE.

8 BenuuuHa passépHyTtoro yria paeHa 180 rpanycam, MHBEIMH ClIo-
BaMH, Yros1 B | gpadyc (obosnaqaerca 1°) ecThk % Pa3BEPHYTOTO YTiIa
(puc. 53). 31O C3HAYAET, YTO €CNM MBI MPHIOXKKM APYT K IPYTY, KAK Ha
pucyHKe 53, 180 yrnoe no 1° Kaxaelit, TO B pe3yNbTaTe NOAYYHM pas-
BEPHYTRINA Yo,

PaccMOTPUM Kakoii-HMOYAL yroa. TlycTe 0IHa €ro cTopoHa He-
MOABH}XHA, & APYras BpaulacTcA BOKPYr BEpPLUMHEI. ByaeM cUMTAaTh,
4T B HAYANbHOM TIOJIOKEHWH CTOPOHB! YI/1a COBNAJAKT, YT COOT-
BETCTBYET yray 0° a B KOHEYHOM NOJOXEHHUHM CTOPOHB 0Dpa3vioT
paseEpHYTHH yrof, BenHysHa Kotoporo pasua 180°. Torma nioboii
yrona, BeIHYWHA KOTOPOTO papHa 3alaHHOMY YHCAY TpanycoB, MpH
3TOM BpalleHWH NOABUTCS AL COHAXKAEL.

@ Jlaa yrna Ha3bIBAIOTCH CMENCROIME, CCITH OIHA CTOPOHA Y HEX 06-
Wwas, a ABe APYrHe CTOPOHBI ABAAIOTCA AOTIONHUTENLHBIMH IYYaMH.
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y'=x
(1]
CMENCHBIE Vbl nPAMOL y2on
Puc. 54 Puc. 55

M3 onpenenenus rpanycHol Mepbl ClledyeT, YTO CyMMa BeJu-
YWH TpafyCHRIX Mep CMEXHBX yraos pasHa 130° Ha pucyHke 54
x° + y° = 180",
& Ecnn yron paseH yrity, CMEXHOMY ¢ HAM, TO TAKOH Yrofi Ha3plpa-
ercs npameim. BennukiHa npaMoro yria paBHa 90° (puc. 55).

a)

oc:ﬁpbm .

yean Puc. 56

Yriuwl, MeHblIHe 90°, HA3LIBAIOTCA ocmipeiat (pUc, 56, a), YN

ot 90° no 180° — myneemu (puc. 56, 6); yron B 90°, KaK MBI yXe 3Ha-
&M, HA3BIBAETCA HPAMOBIM.

BepTuKaabHbIE YIAbL. YT0J MeXIy NPAMBIMH

@ TIpu nepecedeHUt IBYX NPAMBIX IUOCKOCTE AETHTCS Ha YETEIPE Y4CTH,
yeThIpe YINa. OTH UeThIPe YITIa MOXHO pa30WThk Ha IBe napol. B kax-
Iyio napy OyIyT BXOAMTL YIOABI, HE HMewlue obled CTOPOHH.
Taky1o napy yrioB Mbl 6¥IeM HASHIBATE GEPHILICAAGHBIMEL.

Ha pucyHke 65 BepTHKaNBLHBIMM ABAAOTCA yrAbl [ 1 3, a Tak-
*e 2u 4.

FePIMUKAAbHbE

AT+ 42=180°
i3 A3+ A&2=180°
AZ2ns 4 Al=43
Puc. 57



& Teopema 2.2 (o sepmuranvhnix yeaax),
Bepmuxaswvnusie y2avt pacnsi.

Joxazamesbcmeo. NoxaxeM, HaNpHMEP, YTO HA PHCYHKE 58
PaBHH YIrbl { 1.3, DTH YIIH ABISIOTCA CMEXHBIMH 115 yria 2. Kax-
B M3 HHX DOTNOAHAET no 180° yron 2, a 310 3HAYHT, uUTo YLl / n 3
papHHL. ¥

@ TTOHATHO, YTO M3 HETHIPEX YIN0B, 00pas0oBaBLUIMXCA MPH Mepece-
YeHHH ABYX NMPAMBIX, XOTA ORI OOHA Mapa BEPTHKARBHLIX YTIOB HE
npepocxoguT 90°. BeTHUHHY KaXIOTO M3 TAKHX YTJIOB MBI U IPHMEM
33 BEIMMHHY YIIa MeXOy NpaMbeIMH. MHEIMH cloBamH, eeauvurna
yeaq mexcoy O6ymMA npAMbIMU PAGHA GEAUHUHE HAUMEHDUIESD U3
00pa30eacILXCR NPU UX nepecevenut yenoe (CM, pHc, 58).

Tak, Ha pUCYHKe 58 YrOJI Mexay NpAMEIMKM paseH yoy [ (i

yray 3).

IHepnenauMKyaapHbie NpaMbie

@ dBe npsMBEe HASWBAIOTCA NREPREHOUKYARPHOIMI, €C/IA BCE YeThIpe
yraa, o6pasoBaBilineca MPH KX NEepecedeHHH, ABINIOTCA NMPAMBIMH,
T.e. paBHBl 90° (puc. 59). Eciu npamaa AP nepneHAMKynapHa
npamoii CD, o numyr A8 1 CD.

CrpapeLIHBa CAeLYIONIad TeopeMa.

&y Teopema 2.3 (0 cummempuu nepnenduKyaRpHuX NPIMbIX).

Ecau dee npameie, 1excauiue 8 ntoCKoCmi, nepnerouxKy-
ARPHBL, MO BPU CUMMEMPUR OMROCUMEALHO 00O U3 RUX
SMOpAR NPpRAMAR nepexooum camMa 6 ceba.

Hoxazameavcmeo. HUs onpeleneHUA CUMMETPUU ClEAYET, YTO
Jaobas durypa NpH CHMMETPDHH NEPEXOOWT B paBHYIO it ¢durypy.
3Ha4MT, H yroJl NepexoauT B paBHblit yron. O6o3HaunM JaHHHeE nIpA-
Mble yepes a 1 . PaccMoTpuM moboit M3 yrnos, 06pa30BaHKBIX NpU

94g° 90°
2
1 3
yeoa mexcdy 90° 90°
npAMLIMU
REPHENOUKYARPHBIE

npamoie
Puc. 58 Puc. 59
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MX NepecedeHHH. CTOpOHAMU 3TOTO YTIIA ABIAIOTCA AYHH NPAMbIX &,
n b, (puc. 60). 3ToT yron no ycaoBHio paseH 90°. B pesyabTaTe CUM-
METPHH OTHOCHTENBHO & 3TOT YION NepeiioéT B paBHblH eMy yron. Ho
OpM 3TOM CTOPOHA, nexaulaa Ha npamoil a (ay4 @), ocTaHeTcs Ha
MecTe. 3HAYUT, APYras CTOPOHA (1y4 H|) nepeiiaéT B CROE NpoaonxXe-
HHE — ApYro#l Jiyd To# Xe mpsAMo# & (ay4 b,) MOTOMY, YTO Cy-
LWECTBYET EANHCTBEHHBIA NyY, nexauiuii B JaHHOH NOAYIIOCKOCTH,
obpasylolnii ¢ @, npaMoii yron. ¥

TeopeMa 2,3 03HAUAET, 4TO NPH CUMMETPHH OTHOCHTENILHO NI0-
60l 13 ABYX NEPNCHIAWKYNAPHDBIX NPAMBIX Ka)Xnad U3 3THX MpAMbIX
NEPEXOONT caMa B cels.

Tenepb MOXHO A0KA3aTh €1UE OOHY BAXKHYIO TEOPEMY.

by Teopema 2.4 (0 eduncmeennocmu nepnenduxyaapa).

Yepez 4106y10 mouxy niocxocmu npoxooum eOUHCINGeH-
HAR NPAMAA, NEPREeHOUKYARPHAR OQHHOU NPpAMOl.

Htak, naHB HeKOTOpas MpaAMas ¢ H TouKa A Ha TocKoCTH. Ml
AOAXKHB AOKA3ATh, YTO 4€pe3 A MOXHO NPCBECTH CAWHCTBEHHYIO
NPAMYIO, MCPIEHANKYIAPHYIO 4.

Joxazameascmeo. PaccMoTpumM aBa cayuas.

1. Touka A nexunt Ha npaMoii a (puc. 61), DTOT cAyuzii BNOMAHE OYEBH-
OeH. Benb B xaXno#t W3 ABYX MOMYTIIOCKOCTEH, COOTBETCTBYIOUIHX o,
CYLUECTBYET JAUILUL OAUH NyY, 0OPA3YIOWIHI NPAMBIE ¥TAbl ¢ OOEHMHU
MOMYNPAMBIMY, Ha KOTOpBIe TOUKAa A pa3buBaeT NpAMYIO . 3TH ABa
Jiy4a fieXaT Ha OfHOH NPAMOM, NEPNeHIUKYAAPHO! NpaMoid a.

Kcratu, npu 00KasaTebCTBE TeopeMbl 2.3 Mbl ONHPAIHCh HA
aToT $aKrT,

2, PaccMOTpHM TeNepe Caydaii, Koraa TO4Ka A4 paciioNnoXeHa BHe
npsMoii {(prc. 62), O6o3HauuM Yepes A’ TOUKY, CHMMETPHYHYI A OT-
HOCHTENBHC . Kak MBI yXe 3HAeM M3 TeopeMbl 2.3, npaMas, nepreH-
ANKYAAPHAs &, B PE3Y/bTaTé CHMMETPHH OTHOCHTEALHO & MEPEXO-
IAT cama B cebfa. 310 03HAYaET, YTO el OHA TIpOXOIHIa Yepes A, To

2 R
b I .
ﬂ'z OocCh _'l a al a " o
cummempiii |- P .
a! _}al J"’
bl —ébz bz ,A]
A2<n i
Pnc. 60 Puc. 61 Puc. 62
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& Tocnennee CBA3aHHOE C YIJIOM TOHS-

=)

JOJIKHA TIPOXOANTD M Hepe3 A'. CrenoBaTebHo, 5Ta NPAMas ABLETCA
€IWHCTBEHHOM W COBMAlaeT C AA,. ¥

K3 Teopemn 2.4 ¢NenyeT, YTO IBE NPSMEIS,
NeprneHAUKYNApHbIE OQHOI U TOM Xe NpAMOH,

HE MOIYT mepecedyncs (TaK KaK B NPOTHMBHOM aparnershsie]]
CAYYae Uepe3 TOYKY HX IepecedeHHs IpoXoau- ____)
JTH OH ZBE MPAMHE, NEPNEHAHKYAAPHEIE ONHOK npamoe ﬁ

M TO# Xe IpAMOIi), 8 3HAYKT, KBAKIOTCA Napal-
nejabBEHMH (pHc. 63). UTak, Mu O0Ka3and, 4To
RAPAANRCABHBIE NPAMBIE 6 camom Oene cyue- Puc. 63
cmeyom.

Teopema 2.4 NMoAcKa3bBAET TAKXKE W CNOCO0 MOCTPOEHHUA NPH-
MOM, NEPIICHOHKYIAPHOR JaHHON, NpOXoAalick Jepes TOUKY, pac-
NONOXEHHYIO BHE JaHHOH npaMoi. Eciu Touka 4 pacnionoxeHa BHe
NpsAMOH a, TO, MOCTPOHB CHAYANA TOUKY A’ CHMMETPHUHYI0 A OTHO-
CHTENBHO &, U MPoBens NpaMyio AA’, Mbl TIOCTPOUM HYXHHI nep-
NEHAHKYAAP K @, NPOXOIAWKIT Yepes Touky A.

BuccekrTpuca yraa

THE, KOTOPOE Mbl PACCMOTPMM B 3TOM
naparpade, — 3T0 NOHATHE GUCCEK-
TPHCEHI.

Jyu ¢ navatom & sepuiune dan-
HO20 Yena, AeHCaliliii 8Hympu 3moeo
yeaa u deasmuil e20 na 0ea pasreix
yeaa, Hazvteaemcsa Ouccexmpucol
smozo yaaa.

H3 onpeaeaeHus OGHCCEKTPHCH CIEOYET, YTO IIpsAMasi, Ha KOTOpol
NEXUT GHCCEKTPHCA, ABIIETCA OCHIO CUMMETPMM YA (puC. 64),

AM® 3anauu, 3agaHusd, BOTIPOCH

118. IMpoeepute cBOIt rnazoMep. TlpoBeaure Ha ancre SyMaru
JYY K NOCTPOHTE TOABKO ¢ MOMOILBIO THHEHKHM YINHL BeTHY K-
Ho#t 15°, 30°, 45°, 60° 75°, 90°, 105°, 120°, 135°, 150°,
165°, onHO#M U3 CTOPOH KOTOPHX GyaeT 3710T yd. C nomolinsio
TPAHCIOPTHPA NIPOBEPHTE TOYHOCTh CAENAHHOTO HA Ca3 Io-
CTPOEHUA.
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119(n). Ha pucynke 65 n3zobpaxenbl yrabl. Onpenennure, Kakne
U3 HUX CMexHble. OTBeT 00OCHVIHTE,

1/~2
a) &) 8) €}

Puc. 65

120(n). Haitorte rpaaycHble Mephbl YrA0B, OTMEYSHHDIX HA PH-
CYHKE 66 BONPOCHTENbHbBIM 3HAKOM,

B

Puc. 66

121(m). Ha pucynke 67 npamas MN nepecekaer cTopoHy AC
TpeyroiibHuka ABC u npoxoauT Yepes touky B. ¥obt 1w 2
pasHbl 60°, KakosBel BenWYHWHE yTI0B 3 11 47

122(n). Haueptute yron MOK. TlocTpoiiTe yron, cCMeXHbIMA
¢ HUM. CKOJIBKO TAKHMX YIIOB MOXHO NOCTPOUTE?

123(n). Ha pucynke 68 yron § papen
yray 2, a yron 3 papeH yry 4. Joxa-
XWTE, YTO Jyd EF mepneHIMKyAsipeH
npamoii LP, a 1yu MF nepnedaukyns-
ped KF,

124(u). Yrnn LFE v EFP — npambie.
Hokaxwurte, yro Touku L, F, Paexar Ha
OOHO NpAMOH,
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125(m). Kaxoit yron oGpasyer GuccekTpuca yria, paHoro 54°,
¢ NMPOAOKEHNEM ONHOM U3 T0 CTOPOH?

126(H). Pa3HOCTb JBYX CMEXHbIX YIJIOB PABHA MEHbLIIEMY M3
HHX. Halioure 314 yranl,

127(n). Ha pucynke 69 yrnul KPD u MKB pasnsl. JokaxuTe,
uyto cymMma yrnos AKPu KPC pasHa 180°.

128(m). HaiinuTe BEAHYMHY KAXAOTO U3 YETHIPEX yIoB, o6pa-
30BaHHBIX MEPECCUSHNEM IOBYX TNPAMBIX, €CNM: a) pa3sHOCTh
JBYX H3 HUX paBHa 52°; 6) BeMHUHHE] ABYX M3 HHUX OTHOCHATCS
Kak 5 ; 4; B} cyMMa Tpéx yrnos paBHa 300°,

129(n). Yron AXM B Tpn paza Gonsie yrna MKD, a yron DKB
Ha 40° Gonsive yraa AKM (puc. 70). Haitoute yron CKP,

130(n). Mpamuie AB u CD nepecekalorca B Touke O. Haitaure
yron mexay GuccekTpncamy yrioe: a) AOC u AOD; 6) ACC
u DOB,

131(H). JokaxuTe, 4TO ecnu BUCCEKTPUCH YrNos AOB u COD
He JIEXAT Ha ofaHoll npaMoil, TO 3TH YTIIH He ABAAIOTCE Bep-
TUKATBHBMH.

132(n). Cymma yrnos 7 n .3 wa pucyHke 70 pasua 151°, HaitauTe
TpanyCHYIO Mepy yTiIa 2.

133(m). UeMy paBeH yroa, eciiy M3BECTHO, YTO OH Ha 40° Gonb-
111€ YTNIa ¢ HUM CMEXHOoro?

134(m). Yemy paBeH yron, eciii M3BECTHO, YTO OH B NATH pa3
MEHBLIE YIJIa ¢ HUM CMEXHOTo?

135(n). Haiimute cMeXHBIe YTIL W NOCTPOITe HX, eCTH rpagyc-
HHE Mepbl 3THX YIIOB OTHOCATCHA Kak 5 : 7.

136(H). OnHH M3 CMeXHBIX YIIOB Ha 38° MeHbIe APYTOTo.
Haiiaute BENHYHMHB 3THX YIJIOB.

137 (H). Haitoyute yroa Mexay GHCCEKTPHCAMH CMEXHBIX YTTIOB.

M
A N\ K B \2/6
\ M ] 3P

D
C P\N D B
Puc. 69 Puc. 70
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138(n). ['panycHble MEPhI ABYX YTAOB OT-
HocATCA Kak 1: 3, a CMEXHBIX ¢ HUMH
yriI0B — Kak 4 ; 3, Halinute BennunHLL
BCEX 3THX ¥TJI0B.

a)
I 2
139(m). Kako# n3 aByx yrnos Soabiue u 6)
HA CKOJIBKO, €CJIH H3BECTHO, YTO CYMMa 1
MEPBOIO ¥INa C YIIOM, CMEXHBIM CO 2
BTOPBIM, paBHa 200°?
140(n). Ha pucynke 71, g-—2 naobpaxe-
HBI naph yraoe. Onpeaenure, KAKHe U3
HHX SIBNAIOTCA BEPTHKAILHBIMH, ) P
2
=g
) I
2

141(n). CymMa nByX BEPTHKANbHLIX YT-
JIOB, NONIYYHUBLIHXCA TIPH HepeceYyeHn N
ABYX NpaMblx, pasHa 180° Yro MoxHO
CKa3aTb 00 3THX NpAMbIX?

142(H). CyMMa ABYX U3 veTbIpéX YTJOB,
06pa30BaABIIMXCA MPH  NEPECEUcHUN
OBYX NpsAMbix, paeHa 200° Hatioure
BEIHYKMHBI BCEX YSTHIPEX YIIOB.

143(u). Ha pucyuke 72 yron [/ paeeH
yray 2. Mokaxure, 4T0 yron 3 paBeH
yray 4, a yron 5 paseH yray 6.

144(B). Ha niockocTM MpoBeneHbl ABE 3 ys
nepecexaowmecss npamsie, OauH 3 A B

yeThIpEx o6pasoBaBIINXCA YIJIOB PABEH 2/

C 2 D
y 4

Puc. 71

92°, Yemy paBeH yroa Mexay psa-
MBIMH?

145(B). CKonbko 0Cell CRMMETPUH HMe-
10T JIBE NepecekaloiiHeca npamMble? Puc. 72

146. Yemy Moxer ObiTh paBeH £ ACC,
ecu £ AQB = a, £ BOC = B, rae: a) o = 78°, B = 82°,
6)a=161°p=172°?

147. U3BecTHO, uT0 £ AOB =0, £ BOC = B U npH 3T0M 1YY
OR pacnonoxen sHyTpH yrna AOC. Jivau OA' n OB' cuM-

MeTpHYHbt Aydyam OA4 0 OB COOTBETCTBEHHO OTHOCHTEAbLHO
OC. Haiimute £ AOC, 2 AOB', £ AOA’, ecnn:

a) o = 42°, f = 28°; ra=62° p=63
6)a = 28°, B = 42° Mo = 121°p = 18°;
B)a = 63°, B = 62°; e)o = 18°, B = 121°.
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148. Yemy moxer ObITL pasen £ AOD, ecnu 4 AGB = o,
£ BOC=p, L COD =y, rae:
a) e =134° B=33°vy=132°
0) o= 78° p=189°y =183
B} o = 132°, B = 161°,y = 141°?

149, Tpu nepecekaownecss B OOHOH TOYKE TNpEMBIE OEAT
NAOCKOCTh HA WECTDb YI0B. [Ba M3 3THX YI/IOB paBHB 28° n
36°. UeMy paBHH OCTaNbHbIE YTABI? YeMy paBHB YT MEXIY
napaMu rnpamMbix?

150. YeTripe nepecekaiolivecs: B ONHOM TOUKE NpAMbIE AETAT
MJOCKOCTE Ha BOCEMb YINI0B. TpH K3 3TUX YINIOB paBHB! 52°,
94° ¢ 16°. Yemy pasHbl ocTajibHble yraw? YeMmy paBHBI yIbi
MeX4y NapaMu NpaMbix?

151. Kakoe naubonbiiee yucao Ayueil MOKHO NMPOBECTH Yepes
OAHHYIO TOMKY TNOCKOCTH, YTOOEBI BCE YINbl, CTOPOHAMH KO-
TOPBIX OHM ABAAIOTCH, OBLIH TYNbIMU?

152, Kakoe HaWMeHbLlee 49cn0 AYYeH ¢ HayaaoM B 0IHOH Tou-
Ke MOXHO NPOBECTH HA TNIOCKOCTH, YTOOB! BCE YIJIR, OTPaHH-
YEHHEIE COCETHUMM Ny4yaMH, 6Nl ocTpeiMU? {JTKoGaa TouKa
MAOCKOCTH JOMKHA NPHHALICKATE KAKOMY-TO0 YIiy.)

153. Ha nnockocTH npoeeaeHbl YeThipe Ho-
MAPHO NEpeceKaloneca npambie. Touku
HX MepeceueHMA 0603HAYEHBl, KaK Ha B
pucyHke 73. PaccMmotpure yram L ABC,
£LBCA, 2CAB, L DBC, L DAC, LDBE,

LDEC, LBED, ¢+ CEF, £ CFE, £ CFD. E
Kakue n3 3THx 0603HaYeHMH COOTBETCT- F
BYIOT OOHOMY H TOMY xe yray? Kakhue C
YIbl ABNAKTCA BePTHKANbHBIMKM? Kaxue Puc. 73
CMeXHHMH? ;

154(B). Yepes seplunny yraa BeJIMYHAHBI O NIpOBEAeHa NpAMan,
OepneHOHKyNapHan ero ouccekTpuce. Kakne yraol obpasyer
3Ta NpAMag co CTOPOHaMH yraa?

155(8). Ha nnheckocTd npoBeaerbl ABe NEPECeKAaIOUIHECS NpPs-
Mble, JJOKaXHTE, YTO BUCCEKTPUCH HETRIPEX 06Pa30BABLLINX-
€S YLAOB JIEXaT Ha ABYX NEPNEHIMKYNAPHBIX NPAMBIX,

156. Yron AOB paseH 40°, a yroa BOC pasen 80° Yemy papeH
yroa Mexny 6uccektpucamu yrios AGB yw BOC?
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157(m). JoxaxKTe, YTO €CIM ONMH U3 TPEX ydyer OM, OA u
OB pacnonoxeH BHYTPH yria, o6pa3oBaHHOTO ABYMS APYTU-
MH ydaMH, TO YIroJa Mexay GuccektprcaMu yrioB MOA n
MOBRB papex noaosnie yrma AOB,

158. Touka O nexut BHYTPH TpeyroasHuka ABC, £ AQC = a.
Haitnyte yron Mexay GuccekTpHcamu yrnos AOB n B8OC.

159(B). Ha nuockoctu nposeneHs! ABE APSAMBIE, NEpPeCEKalO-
wvecs noa yraoM 30° g rouke O. Ilycte A — HeKoTOpas Tov-
Ka MNOCKOCTH, A; — TOUKA, CHMMETPHUYHAA .4 OTHOCHTENLHO
ONHO#A U3 ITHX NpPAMEIX, A, — TOUKA, CAMMETPHYHAs A OTHO-
CHTeNbHO Apyroi npamoii. Yemy pasen yroa A,0A,? (Pac-
CMOTPHTE PA3AUYHBIE CAYYAH PACTIONOKEHUA TOUKHK A4.)

160(n). TIpaman 4B pa361BaeT II0CKOCTh Ha ABE NOAYIVIOCKOS -
TH. U3 Touku O mDaHHON NpAMOi B pasHble NOIYIIIOCKOCTH
nposeaeHs ayud OC v OD, npuyém yroa AQD Ha 60° Honve
yraa AOC, Haitnute yron AOC, ecnu yron COD paseH 146°.

161(m). U3eecTHO, yT0 £ BOP=78°, /. BOF=100° 2 KOP=
= 40°. Yemy moxeT OrITh paBeH yron KQF?

162(n). [Ipy nepeceueHMH ABYX NPAMBIX C
OauH M3 0OPA30BABLIMXCH YIJIOB COCTAB-

naet % Pa3HOCTH IBYX IADPYIMX YITOB. P o

HaitanTe Kaxapiii U3 3TUX YINOB.

163(H). Ha pucynke 74 yron DOK cocras- D
| Puc. 74

nAeT 3 yna KOC, OK — GuccexTpuca

yrna AQD. Haiioute yron BOD. Dokaxurte, uto AB nepnen-
nyikyasapHa CD.

164(H). NpaaycHLle MEpBl ABYX CMEXHLIX YITioB MON n NOP
oTHOCATCA Kak 7:8, yron NOA pasen 20°. Halimure yron
MOA,

165(T). Ha ninockocTH npoBeaeHbl ABe NPAMBIE, NEPECEKAIO-
urneca B Touke O. IyeTh A — HEKOTOPaAd TOYKA NJIOCKOCTH,
TOUKH A; 1 A, CHMMETPHYHBI A OTHOCHTE/ILHO AAHHEIX MpPH-
muix. Jokaxure, urc yron A,0A4, B 1Ba pa3a Gonblue yria
MEXAY MPAMBIMH.
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166(nT). Ha 010CKOCTH NPpoBeAeHbI ABE B3AHMHO NEPIICHIHKY-
NAPHBIE MPAMBIE, MEpeceKalolnecs B Touke O. Flochenosa-
TENBHO OTpaXas TOUKY A OTHOCHTEALHO OAHONH M3 3THUX Nps-
MHBIX, 4 3aTEM NMONYYEHHYIO TOUKY OTHOCHTE/IbHO IpYyToit, mo-
JYYHM TOHKY A,. loKaxHTe, YTO TOYKH A H A CHMMETPHUHH
OTHOCHTEIBHO TOUKH O,

167(m). Hcnoab3ys pe3yasraT Npeablayiueil 3anaum, LoKaxXHTe,
4TO MPK LEHTPpaIbHOH CHMMETPHI A10624 durypa nepexonut
B paBHYIO eii hurypy.

168(m). Joxaxure, YTO B pe3yNbTATE CHMMETPUH OTHOCHTE/1b-
HO TOYKH, HE JIeXalleil Ha NpAMOH, NpAMAas IIEPeXoqnT B na-
PULACABHYIO TIPAMYIO.

169(1). Ha nnockocTH MpoBeAeHK ABE MpPAMBIE @ M b, nepece-
KAIOIUIHECA B TOUKE A; NycTh  — HEKOTOPasa TOUK2 MIOCKQ-
ct. FlpAaMmeie a; H b; CUMMETPUYHBI 4 U & COOTBETCTBEHHO
OTHOCHTeNbHO TOUKH O. [TycTh Tenepe A; — TOUXa nNepeceve-
HHA NPAMBIX @, H &, B — TOYKA NEPECECYCHMA NPAMBIX a W by,
B, — TouKa nepeceyeHns PAMBIX &, H b. JIOKakuTe, 410 0T-
pe3ku A4, 1 BB, nepecekaworces B Touke O U 1eaarca 3tol
TOUYKOH rnonoaam.

170(m). [Jana npamas a ¥ Touka A Bue e€. Jlokaxure, 4To Ue-
pe3 A MOXHO NMPOBECTH NPAMYIO, NAPALIENbHYIKO d.

171(7). U3 ToukH O Ha INOCKOCTH BHIXONNT 4 Nyva, CleAyOlHKX
APYT 34 IPyrom Mo 4acosoi crpenke: OA, OB, OCwu OD. U3-
BECTHO, YTO cyMMa ymor AQB u COD papHa 180° Jokaxure,
Y10 GMCcceKTpHCH Yo AQC u BOD nepnieHIVMKYASpPHDL.

172. Ha GyMare npoBefeHbl ABE MEPeceKalOllHecd MpAMEE, HO
TOYKA WX MepeceyeHHs HeoOCTYNHA (B STOM MecTe Ha Gymare
oKazanack AWpKa). [TpemioxnTe Cnocod, ¢ NOMONbIO KOTOPO-
I'0 MOXHO ObLTO OB H3MEPHUTL YTOJ MEXKIY 3THMU NPSMbIMH.

2.4. IlnockKe KpHBbie, MHOTOYTOJILHAKH,
OKPYXKHOCTDH
ILiockue KpuBbie, JJOMaHbIe

@ Tlrockyio aunmio, Komopyio MONCHO U300pasums Ha aucme dyma-
2, He ompeigas Kapandawa om aucma, 0ydem HA3BIGAMb NAIOCKOL
KpUusolt uay npocmo Kpuaoil.
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Puc. 75

@ Kpueas moxcem Goimb: KOHERHOU U BecKoHeSHOH, 3aMK -
Rymaoil u He3aMKHYINO0I, caMonepecexaomelics u necamonepe-
cexmowelica. Bee 5T HalBaHUSA TOBOPAT CAMH 3a cebA, U Bbl JIETKO
CMOXETE ONPENLNIUTL, K KAKOMY BHOY OTHOCUTCH TA WJIW WHAR KPH-
Bas (puc. 75).

@ Hanpumep, npaMas, X0TA 3TO ¥ 3BYYHT HEMHOIQ CTPAHHO, ABISA-
€TCA 4acTHLIM CAyyaeM KpUBOH, NpudeM KpHBOH, BeCKOHeuHOit B
obe CTOPOHBl. A OTpe3oK OpPAMOM — NpUMEP KOHEYHOH KpPHBOH.
U npamasi, U OTPE30K — HE3aAMKHYTBIE H HECAMONEPECEKAKIATECH
KpuBble. OKPYKHOCTL — 3TO NpUMEpP KOHEYHOR, 3aMKHYTOH, Heca-
MOMnepeceKalowWeicas KpYBOH.

@ Ecau kpuaast cocmoum uz KOHEHMHO20 HUCAU OMPE3KOE RPIMBIX
AURUL, O 0HA HA3bIEAENICA AoManoili (pyuc. 76).

Konyst ompe3ose — Gepruunbl AOMAHOU, CAMU OMPE3KU —
36eRbA, Uy cmoponvt, 1omaroi, (CoceIHUe CTOPOHBE HE NOJXHEI
NeXarb Ha OIHOH NpPAMOIL.)

&y JIioGaa 3aMKHYTas KpuBas, He Nepecexalolascs caMa ¢ coboid,
OrpaHU4YHMBAET NAQCKYIQ UTYPY W AENUT NI0CKOCTE HA ABE HACTH —
GHYPIPEHHION) W @HEHIHIOHO NO OTHOWIRHHIO K 3TOH thurype (puc. 77),

. el
GH ympeﬁﬂﬁgxrf. :
HACSL .

Puc. 76 Puc. 77
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ITpu 3TOM, ecid Touka A NpHHALNEKHMT BHYTpeHHe#H obsacTH,
a TouKa B — BHelHe, To, ABHrasach 3 A v B no moboii KpHBoi, MBI
NnepecedémM JAHHYIO JAMKHYTYIO KPHMEYIO HeuémAoe HUCI0 pa3. 1o
OOHATHO, BCLb MPH KAaXAOM MEPeceyeHUH Mbl MepexonarM H3 BHYT-
peHHEH obnacT Bo BHELIHIOW MM OOPATHO H CAMH STH IEPEXOdH
qgepeayiorcs. IIpy ooHOM NMepeceyeHNH MBI TIEPELLTH H3 BHYTPEHHEH
BO BHEWHIOK o0)1acTb, NMOCHE ABYX — BepHYANUCH OOpaTHO, MNOCAE
TpEX — BHOBD [IONANAEM BO BHELIHIOW O0/IaCTh U T. 1.

MHBOroyro/IlbHUKH

@ JamrkHyman AOMAHAR, Heé UMEo-
Wasa camonepeceyerult, oepanuiuea-
em mMuozoyzossauk (pyuc. 78).

3BeHBA 3TOH NIOMAROH Ha3bIBAIOT-
CA CrMOPpoRaMI MHOTOYTOILHHKA,

EciH 4HCAO CTOPOH MHOTOYIOJb-
HHMKA H3BECTHO, TC BMECTO C/IOBA «MHO-
ro» CTABHTCH COOTBETCTBYIOICE YHCITO.
Tak, nonyuacm: mpey2042brEK, NATU-
YrONBHHK, CTOYIOJIbHHK M IAXE ThICS-
YeaeBATHCOTASBAHOCTOCEMUYTONBHHK.

Ompesxu, coetuHsIowHe 08¢ HECOCCONNUEe GePULIHBL MHO20~-
VEONBHUKA, HAILIGAIWMCA DUALORAARME MHO20Y20nbHUKa (pUC. 79).

Cymma Onun 6cex cmopor DaHHOZ0 MHOLOYEORBRUKT HAZ0-
8aEeMCa NEPUMEINPOM MHOLOVZONLHUKA.

Ye04 muozoy2osonuna 3afaéTca ero BEPUIHHON U Ny4aMH, KO-
TOpPhIE HOYT [0 BHIXOASLHM H3 3TOIt BEpLIMHB cTOpoHaM. I1pH sToM
MBE IOMYCKAeM, YTOOBL YEABE MHOIOYTONbBHHKA NpeBHany 180°,

Eenu kawcowit uz yanoe muozoyzoavhuxa menduwte 180°, mo
IMOmM MHO20V20AbRUK Ha3vieaemcs asinykabim (puc. 80). B stom

S BRnYKANLG

4 ayeaaanu _

L yeant

MHOZOYZONORUK
nepumemp
- MROZOY2OAbRUKG
Puc. 79 Pric. 80
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yueBHHKE B OCHOBHOM OyAYT H3y4aThcq CBOMCTBA BBITIYK/IBIX MHOTO-
YrONBHUKOB,
JNerxo BumeTh, 4T0 JKWGOH TPEYTONBHHK ABIACTCA BHITYKABIM,

OKpyXKHOCTH H KPYT

@ OKPYHCHOCHIBD — MO 3AMKHYMAA RAOCKAA KPUGAA, COCIMORUAR U3
BCEX MOUEK NAOCKOCHIN, YOanrEnnbix om dannot mouxu O Ha dar-
HOe paccmosHue.

Mpu 310M Touka O HA3LIBAETCH UeHMPOM OKPYXHOCTH, 4 pac-
CTOIHHME OT O 00 TOUKH OKPYXHOCTH — eé paduycom (puc. 81).

Paduycom Mbl OyaeM Ha3bIBaTh TAKXKE JIOBOU OTPe30K, coeau-
HAIWHA HEHTP OKPYXHOCTH ¢ TOUKOH Ha OKPYXKHOCTH,

WTaK, OKpYXHOCTb — 3TC MHOXECTBO WIH COBOKYNTHOCTbL TOHEK
MNOCKOCTH, O6Maaaloiix onpenenéHHBIM CBOICTBOM. 3TO CBOKCTBO
3aKNI0UAETCA B IOCTOAHCTRBE PACCTOSHUA N0 3adaHHON Touku. Haue
onpeaefcHHe Kak Obl NMOATBSPXKIAET, YTC KpWBasa, U3obpaxaemMas C
MOMOLULIO UMPKYJIfA, B CAMOM [EJ€ ABAACTCA OKPYXKHOCTHIO.

@ Dueypa, 0cPAHUHCHIAA OKPYHCHOCIIBIO, HAIHGAENICA KPY2OM
{pnc. 82).

Ompezox, coeOuHRIOWIE 088 MOUKL GKPYICHOCMU, HA3BIEA-
emca xopdod (CM. puc. 81).

Boofuie, oTpe3oK, COEqHHAKMIMIN NBe TOUKK N0 KpHBOA,
ABNSETCA XOpAOH 3TOH KPHBOM.

Xopda, npoxoOauwidan 4epe3 Kenmp oKpy¥C-

Hocmu, — Juamemp oxpyxcrhocmu (cM. puc. 81).

OKpyXKHOCTE M Kpyr 0067a0al0T MHOIMHMH
a0uye MOMCTHHE 3aMeqaTeNBHBIMM cBOlicTBaMuU. B He-

uenmp P KOTOPOM CMBICAE 3TO CaMbie CHMMETPUYHBIE
duamemp JHHUA YU burypa. ¥ OKpPYXHOCTH M Kpyra ecTb

LEHTP H HECKOHEUHO MHOIO oceil CHMMETPHMH.

OXPYICHOCITD

Teopema 2.5 (06 ocax cummempuu
oKDYyNcHOCIU).

Jhob6an npaman, npoxodswan uepes
UEHMP OKPYNCHOCTIU, ABARCMICR €€ 0CHI0
cummempuu.

YTRepKaeHHE 3TOH TEOPEeMbl OHEBHIAHO.
Mul aoKkaxeMm €€ no ToH JMWE NPHYHHE, 4TO
paxHbie (hakTel (2 3TOT PakT OYeHb BaKeH!} no-
Je3H0 GOpMYNUpPOBaTh B BUIE TEOpeM, a Teope-
MBI MOJSIOXKEHO AOKA3BIBAT,




2.4

Hoxazameavcmeso. Yo onpenene-
HHIO OKPYXHOCTE COCTOHT M3 BCEX TO-
YeK IUIOCKOCTH, YAAIEHHLIX HA OAHO W
TO Xe paccToAHHe oT e ueHtpa. [1pobe-
OEM Yepe3 LUEHTP OKPYXHOCTH — TOYKY
O — npous3BoNbRYID NpaMyo a. Iyctb

A — HeKoTOpad TOYKA OKPYXKHOCTH
(puc. 83).
Ecnu A aexuT Ha npamoit a, To B Puc. 83

pe3ynLTaTe CHMMETPHH OTHOCUTEABHO
@ TOUKA 4 OCTAHETCA HA MECTe.

Ecnu xe A He NpHHAATEXHT NPAMOH 2, TO B pe3yJibTaTe CHMMET-
PHH OHA NEPeRIET B HEKOTOPYIO TOUKY A', a 0Tpe30K UOA — B OTpe30K
OA'. CornacHo cBOMCTBY CHMMETPHH OA = OA', a 3HaUNT, H ToYKa
A’ NPUHALNEXHT OKPYXHOCTH, HO TIpH 3TOi CHMMETpHHU TowKa A’
B CBOIO Ouepelb, nepeiinér B A. Kopoue rosops, Ipu CHMMETPHH OT-
HOCHTEABHO NpAMOit @ TOUKH A ¥ A', 1eXalluue Ha OXPYKHOCTH, Npo-
CTO MOMEHAIOTCA MecTaMH. M3 »Toro cieayer, uTo BCA OKPYXHOCTH
nepeinér cama B cebs. W

AB® 3amauu, 3agaHus, BOIPOCH

173(u). Ha pucyHke 84 n3o0paxeHb COOTBETCTBEHHO ABe
rPYTIfib THHNH. YKOKUTE, yeM OTNMYAIOTCH JIMHHUM OJHOH
rPYNNEI OT APYTOH,

DOXTB/E
(A=AVIORYS

Puc. 84

174(n). Kakue KkpuBbie Ha pHcyHKe 84 BAAIOTCA: @) KOHEYHBI-
MH {0eckoHeyHBIMH); ©) 3aMKHYTHBIMH {HE33aMKHYTBIMM);
B) CAMOMNEPECEKANHHMHCSA (HECAMOTMEPECEKAIIMMHCA)?
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175(u). Kakoit nuHueH aBnseTca: a) OKPYXKHOCTb; 6) npamas;
B) OTpe3ok?

176(n). Hapucyiite 3aMKHYTYIO TOMaHYIO JRHHIO §e3 camone-
pecedeHHiA.

177(n). Ha Mmoaenu ky6a HapHCyiiTe: a) MIOCKYI0 HE3AMKHYTYIO
JIAHMIC ¢ OMHOM TOYKOH camonepeceyeHus; §) MpoCTpaHCT-
BEHHYIO KPHUBYIO 3aMKHYTYIOC IMHHIO; B) NPOCTPAHCTBEHHYIO
3aMKHYTYIO JIOMaHYIO JUHHIO, HMEIOLIYIO OBE TOYKM CaMo-
nepecedyeHUH.

178. B CKOABKHX TOYKAX NPAMAasA MOXET Nepecedb IpaHHIly:
a) TPeyronpHUuKa; ©6) verwpéxyroabHHka? (CuutaeM, 41O
OPSAMAas He MPOXOINT Yepes BePIKHEL )

179¢1). JoxaxuTe, 4TO HENb39 MPOBECTH MPAMYIO TaK, YTODHI
OHa nepecexna see cropoHbl 2001 -yronbHEKa.

180. Kaxkue burypsl moryr o6pasoBaTrbCA TNpU TEPECEYESHHM:
a) ABYX TPEYrONBHHKOB, B) ABYX BBIMYKIMX YeTHIPEXYTORLHH-
KoB?

181(n). Hauepture: a) 6 oTpe3kos; 6) 8 OTpe3KOB TaK, UTOOLI
KXkl W3 HUX NEPECEKANCH POBHO ¢ TPEMS APYTHMM.

182(T). B 06nactv 6 roponos. Mexay N06HMH ABYMSA M3 HMX
UMeeTCs NMPAMOE KeNe3HOAOPOXHOE CooDlIeHHE, TAK YTO M3
nwboro ropoaa B micOoi APYTOH MOXHO NMOMACTH MO [IPAMO-
JMHEHHOMY NIYTH, He Mpoesxkan vyeped apyrue ropoaa. Hait-
IUTE TAKYIO CXEMY XKEIC3HOAOPMKHOTO coobLIeHud 310 06-
JIACTH, UTOOBI Ha Heli ObL10 HaHMeHbIIee YHCAO NepeceyeHHH
Jopor (B ODHOM MecTe nepeceueHue He Gonee ABYX A0par).

183(n). Ckoneko o6LIMX TOYEK MOXET UMEThL TPAHHLIA MPAMO-
YrOJIBHHKA W OKPYXHOCTH? PacCMOTpMTE BCE BO3MOXHBIE
CAyHau.

184(n). Kakoe MaxcuManbHOE YHCAO TOYEK MEPEceycHHs
MOTYT UMETh BOCEMb OKPYXHOCTEH?

185(B). e CcTOpoHH TpeyroJbHHKa paBHBE 7 U 9. Yepes
obi1yl0 AnA 3THX CTOPOH BEPIUIMHY W CEPEAMHY NMPOTHBO-
OONOXHOW CTOPOHBI Npos¢h¢Ha npaMmas. Yemy paBHa pas-
HOCTb MEepUMETPOB ABYX 00pas0BaBUIMXCA TPEYTONBHMKOB?

186. Joxkaxure, 4TO ecaM NpAMasg NAeIUT KPyr Ha ABe paBHBIE
YaCTH, TO OHA MPOXOAHNT 4CPE3 LUCHTP KPYyra.
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187(8). JaHa OKpYXHOCTB ¢ LISHTPOM B Touke O, ABw CD —
auameTpel. Jokaxure, uto AC = DB.

188(m). [lokaxuTe, YTO DMaMeTp, NEPNCHIMKYAAPHHIA xopae,
OeNINT 3TY XOPOY U CTATHRACMBIE 210 AYTH NOTIONAM.

189, lTepHMeTp TPEYTONBHNKA PaBeH 6, IJIUHBI €r0 CTOPOH Bhbi-
PAXaloTER LenbiMY YHeaaMU. Hailtaure ero ¢TopoHLl,

190(s). Hafinute nepuMeTp TPEYTONEHMKA CO CTOPOHAMH:

- . 222
a) 3’ 5’ ?‘) B) 7¢3’ 5,4$ 12’6’ ‘u) 3 L] 7 L] 23 *

) 3 7 U,

5 0,1, 100,1, 100,01; r) 7 11 137
191(B). B TpeyronbHuke ABC H3BeCTHBHl CTOPOHB AB =35,
BC=17, CA=9. Ha cropoue CA B3fATa Touka M Tak, 4TO

CM . MA =57 Kakoh u3 tpeyronsiukos, CMB nin AMB,
HMeeT DOJTBLUKMA TIEPHMETP M Ha CKONMBKO?

192, CropoHbl TpeyronsHHKa paBHi 4, 7 1 9. Yepes BepllIiHY
TPeYronbHHKA, NMPOTHBOTICIOKHYIO MEHBILEH CTOPOHE, Npo-
BelcHa NpsAMasn, ACAAINAA ¢FO NEPHMeTp nonogaM. B kakom
OTHOIIEHHUH 3Ta NIPSMast TEMHT MEHBILYIO CTOPOHY TPEYTONb-
HHKa?

193. [lepuMerp YeTHpEXyroAbHHKa paBeH 118, Oana W3 ero
AUarcHaneh AenuT YeThIpEXYTONBHUK HA JBA TPEYTONbHHKA C
nepumerpamu 77 u 83. Yemy pasna o1a aHaronans?

194(T1). Kaxoe HaHMeHBILiee YHCAO CTOPOH MOXET UMETh MHO-
roOYroAbHHUK, OB HEeCOCEJHHE CTOPOHB KOTOpPOro jCXKAaT Ha
OoHOH npsaMoii?

195(T). MoxeT 14 NpH NepeceeHHH ABYX YETHIPEXYTONLHHKOB
0bBpa30BaTh¢s: a) LIECTHYIOALHHK; §) BOCBMUYTOABHHK;
B) IECATHYTOJBHHK; I') YETHpE YeThIPEXYTOIBHHKA?

196(H). MoxeT N1 Kaxnan H3 YeTHIPEX CTPaH, UMEIOLIUX IPa-
HHLUH B BUAE TPEYTOABHUKA, UMETEH OOIMHA OTPE3OK IrPAHHLIL]
C Kaxaoit npyroit ctpasoit?

197(m). Hapucyiite reoMerputieckHe dOpPMBI, KOTOPHE MOIyT
MONYYHUTLCA MIPH NEepeceyeHNH ABYX KPYTOR HA IOCKOCTH,

198(n). MoxXHO M NpPH NepeceyeHUd ABYX KPYToB Ha MAoc-
KOCTH MNOMYYWTH: a) TOUKY; 0) OTpPe30K; B) TPEYTOAbHUK,
r) Kpyr? PaccMOTPUTE BCE BOIMOXHEIE CTYYAH.,
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199(n). MOXHO M NMPH NEpeceyeHHH IBYX KyGOB MONYYHMTb
TOYKY, OTPE30K, MPAMOYMONBHHK (B 4YacTHOCTH, KBAIpaT),

KyG?

200(T). BoaMoxHO a4, YTOOLI BCE CTOPOHEI AECATHYTOJNLHHKA
pacnonaraiuch Ha NATH MPAMBIX?

201. MceT K CMBICT TOHATHE «MEXIyY» A5 TPEX TOYEK, pac-
MOJOXKEHHBIX HAa OKPYXHOCTH?

202(n). YueHUK HAPUCOBAT 3aMKHYTYIO
KPHUBYK De3 caMonepeceuyeHHH, KOTo-
pas OrpaHM4YMBAET NOCTATOUHO CACX-
HYI0O ¢urypy. OT pHCcyHKa ocTtancgd
JMWE HeOONbINOH KIOYOK OyMaru
(pHc. 85), HA KOTOPOM OTMEYEHEl He-
ckonekxo Touek. Ine pacrnonoxeHs
ToYykH B, C v D, Bo BHyTpeHHel unu
BO BHEITHEHW oB1acTU COOTBETCTBYIO-
meil dmryps, ecliM HM3BECTHO, 4YTO
TOYKA A TIPUHAIEXWT BHYTPEHHEH
obnacru?

203(H). CywiecTByeT 1M JAOMaHAA JiH-
HHA, Oepecekaloillan KaxIoe CBoé
3BEHO POBHO OAMH Pa3 M COCTOSILAA:
a) U3 IECTH 3BeHBEB; 6) U3 15 3BeHb-
eB? EciH Taxan JoMaHas CYLLECTBYET,
TO HapucyiiTe eé,

204(n). Manbunk, Haxonswuiica Ha Ge-
pery Boloéma B Touke A (puc. 86), xo-
YeT COpBaTh IIBETOK, KOTOpPHI Haxo-
oures B Touke C. T'oe pacTér HBETOK — Puc. 86
Ha Gepery WK Ha ocTpose?

205, Tpu uepenaxn A, B u C noA3yT 10 A0POTE;
«5] non3y nepsoii», — ¢ ropIoCTRIO 3aABAAST A.
«f1 — He nocnenHAn», — YTBepXaaeT B.
«I'naeHoOe, uTo 9 oGorHana A», — pazmpiunser C.
Kak Bbi MOXeTe 3T0 OObACHHTL?
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206(n). Ha pucynke 87 npueeneHa ¢durypa B BUae MHOTOYTONb-
Huka. HasoenTe: a) TOUKH, ReXAlIHE BO BHYTPEHHSH ofTacTH
Gurypn; 6) TOUKH, JeXaluiHe BO BHEUIHSH o0GnacTd GUTYpEE,
B) TOUKH BHYTPEHHeH o0nacTH TakHe, U3 KOTOPBIX BHAHH 01~
Ha, IBe, TPH, YeTbipe, ATE WIH WECTh BEPIIMH MHOTOYIOJb-
HHK2; T) TOUKH BHeLliHeH 06MacTy Gurypsl, K3 KOTOPBIX BHAHE
OlHa, ABe, TPH, 4YeThipe, NMATh MIH IIECTE BEPIUHH MHOIo-
YIOMBHHKA,

P
4 %
N2
M
N
Pnc. 87 Puc. 88

207(H). Kakoe Haubonplllee YHMCA0 TOYEK caMoliepecedeHuH
MOKET HMETD 3aMKHYTad NoMaHad JHHHA, COCTOALIAR H3 CEMH
3peHbeB (001IHe KOHLB! 3BeHbEB HE CUNTAROTCH)?

208. Komuara uMeeT pOpMy MHOTOYTONLHUKA, H300pakEHHOTO
Ha PHCYHKE 88. ¥YKaOKHTe TOUKH, B KOTOPBX MOXHO pacnono-
XKHTh HCTOYBHK CBeTa, yTo0hl OH OCBETHI BCIO KoMHaTy. Kak
HA3WBAcTCA (PUTYPA, 3aMOJHACMANA ITHMH TOYKAMU?

209(T). INpunymaiite KOMHATY, HMEIOLIYIO BHJ MHOTOYTOJBHHKA
Takoit GopmMet, UyTo0bl €€ HeNMb3R ObLIO BCIO OCBETHTH OXHOM
JIaMIOH, HO MOXHO 3TO CAENaTh ABYMS JaMIIaMH,

210(7). [Mpuaymaitre KoMHATY TAKOH GoOpMEIL, YTOOH! B Heli MOX-
HO GbL10 YKa3aTh TOYKY, H3 KOTOPOIT HH OTHA U3 CTEH HEe BEAHA
MIGJHOCTBIO,

211(m). BoamoxeH JH TPEeYTWILHMK C IBYMA MPAMEIMH YriaMu?

212(m). Ha nucre 6yMaru uioOpaxéH deThIpExyroneHHK. Kak
MOXKHO TIPOBEPHUTH, HMEEST JIK OH LIEHTP CHMMETPHH?

213, CkombKo BCEro OHArOHANEH MMEeeT LIECTHYTONBHNK, CCMH-
YTOJNEHHK, CTOYTONBHHK?
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214(T1). MOXeT 11 MHOTOYTOILHUK NMeTb poBHO: a) 1) Anarona-
Aeit; 6) 20 oauaronaaeit; s) 30 anaronaneit?

215(T). Bo3MoxHO 11, uToBbl ¥ MATUYTOALHHKA KAKHE-TO TpH
AWAMCHATH NEPECeKaAINCh B oaHOMH Touke?

216. B BBINYKI0M MATHYTOJALHUKE NPOBEICHbI BCe AWATOHANM.
Ha xakue MHOroyrobHMKH OKa3aacA pa3lenénnbiM 3TOT NA-
THUYTOJIBHUK?

217(T). Ha nhocKocT™ NpoBeneH bl YETBIPE TIPAMBIE, CPEAN KOTO-
PHIX HET NapanieAbHbiX ¥ HHKAKUE TPU HE NMEPECEKAIOTCA B Of1-
HOit Touke. CKOALKO MHOTOYIOIBHUKOB NPH TOM 00pa3oBa-
n0cs? Kakue 310 MHOroyronsHUKH?

[Npoeeném ellE NATYIO NPAMYIO, HE NAPATALNLHYIO HH Oi-
HOM K3 yX¢ npoBedéHHbIX. [lycTb 3Ta naTan npsMas nposene-
HA TaK, YTO BCE TOYKM MepeceyeHMsT NpeablayuluX fMpaMblX
PacnonaraioTcd no oaHY CTOPOHY OT Heé, TTocuunTaiite, CKONb-
KO M KaKUX MHOMOYTOAbHHKOB 0OpasoBanocs. Packpacste Bce
NOAYUHBLIKECA HA TUTOCKOCTH obBNacT B ABa LBETA TaK, YTOObI
NGble ABe cocedHWe BbUTH OKpaliieHbl B pa3HbIi LseT.

Hauném nepeMellaTs NATYIO NPAMYIO TApATAEIEHO CAMOH
cefe U NpocnenuM, Kak Npu 3TOM OyayT MEHATLCH HUCIO W
BUA MOMYYAIOMAXCA MHOTOYTONBHUKOB. Kak Hano M3MeHATh
OKpacKy B [1Ba LIBETA, HTOOBl BCAKWI pa3 COCeIHUS 001aCcTH OC-
TaBaNNCh OKPALWCHHBIMI B pa3Hble LBeTa? Caenaalite cooTBeT-
CTBYIOLLUWE PUCYHKH.

218. HapucyiiTe npon3BonbHLIA TPEYroabHUK M OTMEThTE TOY-
Ky O. IMocTpoiite TpeyroabHUK, CHMMETPUYHBIN H300paxXEH-
HOMY OTHOCHTENLHO 3TOH TOUKH,

219. BuinoAuKTe npeablayliee 3a0aHHe, BIAB BMECTO TPEYrOJhb-
HHKA YeTRIPEXYTONBHUK, 3aTEM OKPYXKHOCTS.

220. Janb! 0B OKPYXHOCTH Pa3HbIX PAIMYCOB H C PA3HBIMM LIEH-
tpamu. TlocTpoiiTe NPAMYIO, ABAAIOLLYIOCA OCHIO CHMMETPUU
00EHX OKPYKHOCTEH.

221(1). Buytpu TpeyroabHuka adaHa Touka O. TMoctpoiite Ha
CTOpPOHAX 3TOTO TPEYrofibHHKA ABE TOUKM A U B Tak, utobnl
oTpe3oK A B coaepxan Touky O U AeTHACH DTN TOUKOIM Nono-
JaM.
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222(T). V300pasute ¢ NOMOILbIO LIMPKYAA OKPYXHOCTb K OT-
METLTE B KpyTe J106y10 TOUKY A. Kak npoBecTH uepe3 A xopay
OKDPYXXHOCTH, IUTA KOTOPOit A ABNZETCSA CepeIHHOi?

223(71). Ha mnockoctr otMedeHsl 4 TodkH (puc. 89). B xaxnoi
TOYKE HAXOAWTCA MPMKSKIop, ochemaiomyil yron B 90°. Kak
HaTIPpaBMTE KXOBIA H3 TIPOXEKTOPOB, ITOOL BCA ITLIOCKOCTb
ObLna ocpemeHa?

224(nT1). JOKAXHTE, YTO MHOTOYTOJIBHHK HE MOXKET HMETh ABa
LCHTPA CHMMETPHH.

225(T1). MHOrOYTONLHHK HMEET IBE OCH CHMMETPHH, MEPECEeKaIo-
Hecs noa yrioM 60° Kakoe HaMMEeHbLICE YHCAO CTOPOH MO-
KT UMETh 3TOT MHOMOYTOABHEK? MOXHO JTH YTBEPXKAATE, UTO
¥ Hero ecth no kpatiHett Mepe eié onHa ock CHMMeTpUM?

226. Kakuxie MHOTOYTOJNBHHKH MOTYT NOVIYYHTLCA TIPH [iepeceye-
HHH TPEYTONBHOM NMMPAMHAE € IL10CKOCTHIO?

227. NaHa TpeyronbHas MYpaMuaa, Ha pEBpax KoTopoi oTMeye-
HEI Tpu ToukM (puc. 90). Mocrpoiite ceueHne 310l MHpaMHAL]
TUTOCKOCTBIO, MIPOXONSAILEH Yyepes OTMEUCHHEIE TOYKH,

228. Yuenux n3o6pa3un TpeyroikHyl0 NUPaMIIy H ceveHHe €8
mockoeTblo (pre. 91). Kak Bui nyMaere, BO3MOXHO JIH TaKoe
cedeHHe?

Psuc. 89 Puc. 90 Puc. 91
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TpeyrojpbHHUK U OKPY>KHOCTb.
HagajnbHEIEe cBeneHUud

ﬂeyeo.nbnux U OKPYICHOCMD
REAAIOMCA 8AWCHE QUM hueypamu RAAHUMEMPUU, i ROIHIOMY
MbL 8 NEPEVIY ovepedtb Gydem U3yHamb CaORCMEa IMux guzyp.
C numu ceés3anbi MHOCUE MemOObl, UCNOMb3YeMbIE NPU Pelierul
pazauinbix eeomempuveckux 3adad. SToGoit MHO2OY20MbHUK
Modcem  Obimb  pa3desén Ha MpeyaombHUKU, U U3VHEHUe
CEOHCME 3M020 MHO2OVZOAbHUKA HACMO CEOOUMCA K UYHEHUIO
CEoLCME COCMAGATIOWUX €20 MPEY2ORbHUKGE. QKPYIHCHOCMD —
eOUHCMEERHAA 3GMKHYMAA KPURAR, He CO0epicaiian ompesKos
RPAMUX, Komopas usyyaemcs ¢ wrone, Kaxcosii mpeyeossuui
onpedensien Cemeiicmao OKPYICHOCMe, nOMO2aIowux 2nybxce
U noAKHee ROHAMB <YCMPOUCmaos» mpeyzonsHuxa. B xaxom-mo
CMBICAE WU3YHAEeMaR HAMU 2eOMeMpuR — 3MO ZEOMEMPUR
MPpeyoaAbHUKd U OKDPYHCHOCHUL,
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3.1. PaHoGeapeHHbI TPEYTOJIbHUK

HEKOTOPHC NMOHATHA, CBA3IAHNHLIC C TPEYTrOJbHHKOM

@ C kaxaniM TPEYTONBHHKOM CEfA3aH pAd OTPE3KOB H AMHME, MMelo-
LIHX CNCLHATBHBIE HAZBAHKA.
Ompezox npamoil, coeOuHmIOUiNE KAKYIO-mo GEPHiuly mpe-
Y20ABHUKA € cepedinoli nPOMUBONOACICHOU CIMOPOHYL, Ha3ueaeN -
ca meduanoli mpeyzoavhuxa (pyuc, 92).

ucé
nwa“aﬂa pucct o
ha

Puc. 92 Puc. 93

@ Ompezok OUCCEKMPUCH Y24ad MPEYZOALRUKA OM SEPUIURG 00
MoK Rnepecedeniia co cmoponoﬁ MPpeyeoaviRiKa RA3ILIGAdEMCR
Succexmprcoii mpeyzonvrtika (prc. 93).

Mposengm yepe3 BepllIMHY TPEYTOJBHKKA TIPAMYIO, NeprneHIH-
KYJAAPHYIO IPOTHBOMONGXKHONH CTOpOHE (TOYHEE, NEPNEHIHKYNSIPHO
npaMoit, cooepxatiieii NPoTHBONOAOXHYIO CTOPOHY).

' Ompe3ok 3moii NPAMoti Melcoy sepiuuHoll u cmoponol mpe-
Yyeoasnura (puc. 94, a) uau eé npodosxceruem {puc. 94, &) nasviea-
€mCR EbiCOmMOil Mpey2oabHuKa.

Kowren sucompi, OmaAudtolil 0M 8EPUILRGL, HAIBIGOCHICA OCHO-
eanuem soicombs (CM, puc. 94, 6).

T1OHATHO, YTO ¥ KAXIOTO TPEYTOABHHKA HMEIOTCA TPH MEIHAHH,
TPH GUCCEKTPUCEHL H TPH BBHICOTHI.

OCHOGAHUE
GBCONIbE g
L]
a
&
---0
ocHOGaNUE
a) BICONbE

Pric. 94
69
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PaBnoGeapenHslii TpeyroiibHHK.
OcHoBHBbIE CBOFCTBA

@ Tpeyeonsrur ¢ O8yMa pasrsiMU CIMOPOHAMU HA3LIEZCMCR PABHO-
OedperuBIM, RPU 3MOM PAGKBIE CIIOPOHS HA3BIEAIOMCA BOKOBLIMY
CMOPORAMU, O MPEMb CIMOPOHA — OCROGAHUEM PAGHOTEOPEHHO2D
mpeyeonorura (puc. 95).

Ecnu y TpeyronbHUMKA paBHBEl BCe TPH CTOPOHHL, TO OH HAa3hl-
BacTCH pasnocmoponnum (puc. 96).

OcHoBHBIE CBOHCTBEA paBHOOCAPEHHOTO TPEYFONBHUKA MBI
cOpMYIMpPYEM B BUIE TEOPEMHI.

by Teopema 3. 1 (csoitcmsa pasrobedperrozo mpeyzonshuxa).

B arobom paenobedpennom mpeyzoavnure: 1) yaaot npu oc-
Hocanuu paecnvt; 1) meduana, Guccexmpuca u evicoma,
NPOGEOEHHBIE K OCHOGUHIIO, COCRAdaIOM.

Hoxazameabcmeo, O6a 3th cBoilcTBa N0Ka3LIBAIOTCA COBEP-
WEeHHO OOHHaKoBO. PaccMOTpMM paBHOGeApeHHBIH TpEYroNbHHK
ABC, B xotopom AB = BC. Ilycte BB, — GHCCEKTPHCA 3TOTO Tpe-
yronsHuka (puc. 97). Kak yasectHo, npaMas BB, aensgerca ocelo
cuMmeTpuHd yrna ABC. Ho B cuny paeeHcTBa AR = BC npu 3toii
CHMMETPHH To4Ka A nepexonut B C. ClienoBaTeNbHO, TPEYTONBHHKH
ABB, v CBB, pasHE. OTcioga BCE M cienyeT. Beab B paBHbIX Gury-
pax pPaBHB BCE COOTBETCTBYIOLIME 3JIEMEHTHL. 3HA4uT, LBAB, =
= £ BCB,. Iyukr 1) aoxkasan. Kpome Toro, AB, = CB, 1.¢. BB, —
MenvaHa ¥ L BB A = LBB/C = 90° (no onpenefeHUIO NpaMbix
YIJIOB, KaK YIJIOB, paBHbIX CBOHM CMEXHBIM); TakuM obpasoM, BB,
TAKXKE H BHCOTa TpeyronsHuka ABC. ¥

Teopema o paBHOGENPEHHOM TPEYTOJILHUKE HMEET HEMMOCPEICT-
BEHHOE OTHOLWEHHE K CBONCTBAM OKPYXHOCTH. Bean moGyio xopay

B

=

3

(8

°F

oOCHOGaGRUE X

pasroGedpernbilt PABHOCMOPOHHIT A [ »
Mpey20abHUK mpey2ontbHuK B,
Puc. 95 Puc. 96 Puc. 97
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OKPYXHOCTH MOXHO PacCMarpHBaTh KaKk OCHOBaHHE paBHOGed-
pPeHHOTO TPEYroABHWKA, IPOTHBROTIONOXHAS BEPLUHHA KOTOPOro pac-
NoJoXeHa B LIEHTPe OKPYXKHOCTH. 3TOT NPHEM 4acTO HCIONb3YETCA
TpH JAOKA3ATENECTBE PA3TMYBBLIX CBOMCTB OKPYXKHOCTY M PELIEHHH
3anav.

CBoi#icTBO XOPI OKPYKHOCTH

HemoecpencTseHHRBIM cliencTeneM TeopeMbt 3.1 ABngerca TeopeMa 3.2,
B KOTOpPOH roBopHUTCS 06 ONHOM BAXXHOM CBOHCTBE XOPI OKPYXXHOCTH.

&g Teopema 3.2 (0 duamempe, nepnenHduKyanprom xopde).

Hepneuduxyanp, onyuennnlii 43 UERMPA OKPYIHCHOCINU HA
XOpOy IMoti OKPYICHOCIMUL, Oeaum XoOpoy nonoAaMm.

310 Ke MOXHO BHIPA3HTL HECKOMBKO HAaYe,

Huamemp oxpyxcrnocmu, nepnenauxKyaapusiii xopoe, de-
AUNT 3MY XOPOY NONOAAM.
Joxazamesocmeo. Jna [10Ka3aTenabCcTa
AOCTATOMHO PacCMOTPeTh TpeyrofbHuUK OPK,
rae PK — HeKOTOpas XopAa OKpy:KHOCTH, 3 O —
meHtp (pUc. 98). DTOT TPeyroNbHUK paBHOGe-
peHunlil: OP = OK, Teneps Mbl MOXEM BOC-
MOAL30BAaThCA 0. 2) TeopeMu 3.1. IMepneHauky-
Jiap, ONYIIEHHBIH U3 BepunHbl O Ha PK, neant
PK nononaM. ¥

IlepeceueHne ABYX OKPYKHOCTE,
a TaAKIKe MPAMOH H OKPYKHOCTH

Ha OCHOBaHWW AWYHOTC OMNBITA, MHOTOKPAaTHHMIX HabmoAeHH MBI
3HAEM, UTO fIBE OKPYXKHOCTH MJIM OKPYKHOCTD W MpAIMas MOTYT [epe-
ceubcs He D0Mee YEM B IBYX TOUYKAX. ITO KAXKETCA HACTONBKO QYeBUA-
HbIM, YTQ HE HYXIAETCA B A0KA3aTeRbCTBE. B yXe¢ HEOOHOKpAaTHO
MOIIM MCOOMBL30BATE 3TH HAGMAeHUS PY PeleHHH 38134,

M BCE xe KakK 3oKazaThk 3TO CROMCTBO, €ClM OnupaThes Ha dak-
Thl, JOKA3aHHLIC B 3TOW W npeabiayuicH rnasax?

&9 Teopema 3.3 (o wucre mouex nepeceuenun Okpymcrocmed u
RPAMBIX).

OKpyscrocmb U NPAMAR, G MAKICE 08€ OKPYNCHOCHIU MO~
2ym nepecensca ne oaee 4em 8 deyx mouKax.

71



Tlpy 3TOM TOUKH NepeceyeHH® OKPY:KHOCTH ¢ MpAMOl CHMMET-
PHYHBI OTHOCHTENBHC MEPNCHAUKYIApA K 3TOH NpsiMOii, TTpOXOnsi-
[IETO Yepe3 LEHTP, 4 TOYKH NEPEeCeYEeHHs IBYX OKPYKHOCTEH CHM-
METPHYHBI OTHOCHTENBHO NPAMOI, NPOXOAsLICi Yepe3 UX USHTPHL.

IToauepkHEM, MTO 3Ta TeOpeMa YTBEPXIAECT AHIIb TO, 9TO YHCAO
TOYEK NepecedeH N OKPYXKHOCTH H TIPAMGH, a TAKXKE ABYX OKPYXKHO-
CTeH He MOXET ObiTh PABHO TPEM, YETHIPEM K T. 1.

Joxazameabemeo, Hauném co cnyuas NepeceKalOWIMXCA OK-
PYKHOCTH M NpAMOit.

Ecnu npsaMas NPoXOINT Yepes LUEHTP OKPYXKHOCTH, TO Hallle yT-
BEPKAEHBUWE BNMOIHE oyepuaHo. Ha npsaMoii uMeeTea poBHO oBe TOY-
KM, YAaNEHHHE OT AAHHOM TOUKH 3TON NpAMOH Ha ONpencnéHHOe
PACCTOAHUE.

PaccMotpyM Teneps obmpil caywail (puc. 99). Ilycth okpyx-
HOCTb ¢ USHTpOM () MepeceKkaeTca ¢ NMpAMOH q B TouKe A, OmycTHM
u3 O nepneHaukynap b Ha npamyio o. Ecnn A, — ew€ oaHa Touka
NEPECEUCHH NPAMOIt g ¢ OKPY)XKHOCTBIO, TO TPeYToibHUK AOA, AB-
JIAeTCA paBHoOeApeHHbIM ¢ ochoBaHnem AA,. TTo Teopeme 3.1 (. 2)
NEPNEHAHKYAAP b NEHT OTPE30K AA, momnosiam, Wi, HHade, A; CHM-
MeTpHuHa A otHocuTeneHO b. ITOoCKONBKY CYLIECTBYET TONBKO OOHa
TOYKa, CHMMETPHYHAA DaHHOH, MOMMMO TOYKH A, IpAMas @ MOXET
nepeceybcd ¢ OKPYKHOCTRIO He Bostee yeM eulé B 0AHOM TOUKeE,

[lepeitnéM Tenepb K OBYM MEPCCEKAOLIHMCA OKPYKHOCTAM,
PaccmoTpuM OB nepecekalowiHecs OKPYXHOCTH © UeHTpaMu O, u
O, (puc. 100). ITyctb A — Kaxas-TO W3 TOUEK MepeceyeHus TUX ABYX
OKPYXHOCTEH, He exallan Ha npaMoii O, 0,. Ecnu Touek nepeceye-
HHs Gosiee OOHOM, TO TAKad TOYKA A Hanércsn. 3adukeupyeM Ty
Touky. MH yTBEpXAaeM, YTO MOMHMO TOYKH A OKPYKHOCTH MOTYT
nepeceyncs elé B eAMHCTEEHHON TOUKE — CHMMETPHYHCH A OTHO-
CHTeNLHO npamoit O, 0,.

a
A

Puc. 99 Puc. 100
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B camoMm aene, nyctb A, — Kakasi-TO TOYKa MEPECEYCHHSA OKPYX-
HocTeill, oTHYHAag ot A. [IpsiMas, npoxonawas Yyepes (), nepneHIK-
KyIApHO AA,, neaut AA, nononam. 310 chenyer U3 TeopeMsl 3.2,
Beldb AA, — XOpAa OKPYXHOCTHK C LieHTpoM (). TOYHO TaK Xe nono-
naMm nenut AA, npsaMad, Npoxoasias yepes O, NMEPNeHINKYIAPHO
AA|. 3Ha4MT, 3TV iBa NMEPNEHANKYNApa COBManalOT ¢ npaMoi 0,0,,
T. €. Mbl JOKa3a/H, 4YT0 4, CHMMETPHYHA A OTHOCUTE/IbHO TIPAMON
0,0,. Takum 06pasoM, YNCJIO TOYEK f1EPECCYEHHA ABYX OKPYXKHO-
cTei He Bonee aByx. ¥

AWM® 3anauu, 3a1aHUA, BOIIPOCH

229, MoxeT M BHICOTA TPEYrONBHMKA HAXOAMTLCA BHE Tpe-
YyroasHuKa?

230(B). JokaxuTe, 4YTO Yy PABHOCTOPOHHETO TPEYTOJABHHKA
PAaBHH BCE VIJIbL

231(nH). BD — menunaHa, npopenéHHas K OCHOBAHHMIO paBHO-
DenpeHHOro TpeyronbHuka ABC, mepHMeTp KOTOPOTO papeH
40 ¢cM, a nepuMeTp TpeyronbHuka CBD paseH 26 cm. Hailau-
€ AJIHHY MEIHAHBI.

232(m). Yepes Touky M GucceKTpHCh yria B nposeaeHa mpsa-
Mas @, NEPHEHANKYIAPHAS OHCCEKTPHCE M IMepeceKaloman
CTOPOHEI YTAa B TOuKax A 0 C. Jokaxurte, uro BM — menu-
aHa TpeyrolbHNKa ABC.

233(n). Hauepture: a) pa3HOCTOPOHHHMII! OCTPOYrONLHMIN?
TDEYroNbHMK; ©) IpAMOYronbHEI® paBHOGCIpEHHHN Tpe-
YIONBHHK; B) Pa3HOCTOPOHHHHA TYNOYTOALHBIH* Tpeyrons-
HHK.

234(u). HaueptHTe paBHOGEOPEHHBNH TPEYTOABHHK, €CJIH OH:
a) OCTPOYTONBHEI; ©) MpAMOYrOJNEBHEIN; B) TYTIOYTORBHHIA.
B KaXmoM TPeyrolbHUKE MPOBEIUTE C MOMOLILIO TPAHCTIOP-
THpa BuccekTpucy HauOoMbIIETO YIAA,

! HanoMHMM, YTO TPEYroNbHHK, ¥ KOTOPOro BCe CTOPOHB
PazNUYHBI, HA3LIBAIOT PAIHOCINOPORNIUM.

2 TpeyTONbHHK HA3bIBAIOT OCAIPOY20ALHGIM, SCIH Y HETO BCE
YIIBI OCTPHIE.

3 TpeyTONBHUK HA3ZKBAIOT RPAMOYZOALHLIM, ECH ¥ HETO €CThb
[pAMO yrom.

4 TpeyToNbHHK HASHIBAIOT MIPROP20ALHGM, CJIH ¥ HETO £CTh
TYNIOH yron.
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235(n). HayepTHTe pasHOCTOPOMHHKH TYIOYTONBHBIHA TPEYToNb-
HHWK H M3 BEpLUIHHB MEHBILIETO YINa NPOBREAUTE; a) MEAUAHY,
6) GncceKTpUCY; B) BLICOTY.

236(n). HauepTuTe pasHOCTOPOHHMI MpPAMOYTOAbHBIA Tpe-
YIONIBHHK W NIPOBEAHTE TPH Er0 MENWAHBI,

237(n). B paBHOGEAPEHHOM TYMOYIOALHOM TPEYFOAbHHKE M3
BEPLIMHEl TYNOTO YI1a NpOBEIWTE MeIHaHy, GHcceKTpUcy W
BBICOTY.

238(n). B tpeyronsHuke ABC AB = BC, no BC # AC. U3
BEPLIMHBL A NPOBEINTE MEAHAHY, GHCCEKTPUCY U BBICOTY,

239(n). B tpeyronsiuke MKP (puc. 101) K
npoeeaeHbl Meavaunl MB, KF, PL.
IMepumetp TpeyroasHuka MKP paeeH

26 cM. Davwbl otpeskos BP u LM pas- L 8

HEl COOTBETCTBEHHO 3cM M 4 cM. Hait-

INTe LIUHY OTpe3ka MF. M F P
240(B). ABe CTOpPOHBI TPeyrolbHHKA pas- Puc. 101

HEL 3 M 4. Meawana, npoeengHHas K
TpeTbel cTOpoHE, AENHT 3TOT TPEYroIbHUK Ha Apa. Haitaure
Pa3HOCTE NEPHMETPOB NOJIYYHBLIMXCH TPEYTOJNLHHKOB.

241(p). B Tpeyronstnke ABC W3asecTHR CTOPOHLI AR =5, AC =
=7, Ha cropone AB e3ata touka M rak, yto AM: MB=2:3,
a Ha cTropoHe AC — touka K, npuuéM AK: KC=2: 5. B kakom
OTHOLLUEHUH OKCCeKTpUCa yraa A nenut otpesok MK ?

242(m). NoxaxuTe, UTO £C/IH TPH OKPYKHOCTH UMEIOT O611YI0
XOpay, TO UX UCHTPL! PACTICNOXKEHBI HA OAHOH NpAMOI.

243. Jokaxure, 4yTO eCNH METHAHA TPeVIOJIbHWUKA AENHUT ero
TEPUMETD TONOAAM, TO 3TOT TPEYIOIbHHK ABASETCH PABHO-
GenpeHHBIM,

244, B papHoGeapeHHOM TpeyronbHHKe ABC ¢ ocHOBaHMeEM
BC yron BAC pasen 80°. Tlyerb M — cepeanua BC, UYemy
paBeH yrosa BAM?

245, Mycre O — uUeHTP OKPYXHOCTH, AB — Xxopna 2To#H
OKPYXHOCTH, OTNWYHAA OT nuamerpa, M — cepenrHa AB.
Yemy paseH yron OMB?

246. NokaxuTe, 4TO pAanychl ABYX PABHBIX NEPECCKaIOLUMXCS
OKDYXHOCTE!, MPOBEIEHHBIE B TOUKY MX TepeceyeHHs, obpa-
3Y10T paBHbi€ YIJIbI ¢ 00LIEH XOpao#.
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2477. B oKpyXHOCTH NIPOBeficHK 1Ba Anamertpa. JlokaxuTe, 4To
KOHIB JUAMETPOB CAYXAT BEPIUMHAMH YeTHPEXYTONEHUKA,
TIPGTHROITONIOXKHbLIE CTOPOHBI KOTOPOTO PABHH.

248(e). Jokaxure, 40 B paBHOBSAPEHHOM TPEYTOAEHHKE PaB-
HH MEIHAHBI, MTPOBEAEHHEIE K OOKOBLIM CTOPOHAM,

249(n). B tpeyronbunke ABC cropous AB u BC pasnel. Ha
ITHX CTOPOHAX BIATHI COOTBETCTBEHHO TOYKH K 1 M Tax, uto
BK = BM. Joxaxute, uro CK = AM.

250(m). B ninockocTH JaHH OBa paBHbIX OTpeska AB u A B,
JOKaXHTe, YTO HA MIOCKOCTH MOXHO BRIGpATh Be NMpAMbIE
TAKUM O6GpPa3oM, 4TO B PE3YNLTATE ABYX TOCASHOBATENBHBIX
cHMMeTpHi (CHAYaNa OTHOCHTENBLHO MEPBOii, a 3aTeEM — BTO-
po# nipAMON) TouKa A mepeHnfT B TOUKY A;, a ToYka B —
B TOUKY B,.

251(n). Joxakure, 4TO B PaBHOOCAPEHHOM TPEYTOJNBHHKE:
a) TPH MEAMAHB MEPECEKaloTCA B OZHOM TouKe; 6) Tpu Ouc-
CEKTPHCHI TIEPECEKAKOTCH B OAHOH TOYKE; B) TPH BBICOTE] NeE-
PeCEKaloTCAd B OAHOH TOuKe (BO3MOXHO ISl 3TOTO MX TIpH-
IETCA MPOSO/LKHTE 33 OCHOBAHME BEICOTHI).

252(T1). JoKaxuTe, 4YTO €CNH B YETHIPEXYTOJILHHKE PABHBI BCE
€r0 CTOPUHH, TO IHATOHANHM NEPHEHINKYASPHH WU JeNATCs
TOYKOH NMepeceYeHUs MONMOAaM.

253(T). MoxHo 1M 1Ba paBHOGeAPEeHHEIX TPEYTONLHHKA C PAB-
HBIMH GOKOBRIMH CTOPOHAMH PACNONOKHTD TAK, 4TOOB! OXUH
JAeXall BHYTPH APYroro?

254. U3obpasKTe TpeyroIbHUKH CO CTOPOHAMM:
a) 8,10, 12; 0) 6, 8, 10; B 6,8, 12; r}6, 10, 12

B xaxaoM U3 3TUX TPeYTONLHUKOR MIPOBEAHTE: 1) TPH MenHa-
HbL; 2) Tpn GHcceKTpucH; 3) TpH BoICOTHI; 4) MeauaHy, GUc-
CEKTPHCY W BHICOTY H3 oaHoll Bepisnust. IlocTapaiitecs Bee
3TH MOCTPOCHHA BBLIMTOMHKTD KAaK MOXHC TOUHEe H akKypaT-
Hee. (CaMoe TpYAHOE — MOCTPOSHHE OUCCEKTPHCH — MOXHO
BHITIOJHATE HA TITa30K.)

TlonpoGyitte caoenatsh kKakue-HuGyae BuBoobi. Hanpumep,
Kakas M3 TPEX THHUH, BHIXOAALIMX W3 OAHOW BEPLUMHEI, JI¢-
KUT MCXKIY ABYMA IPYTHMH,
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3.2. IIpu3HaKH pABEHCTBA TPEYroJbHUKOB

8 Kak Bbf 3HacTe, paBHble QUIYpE — 3TO Takue (HCYPHl, KOTOphIe
MOXHO COBMECTHTH IPYT C OPYTOM, HATOXHTh APYr Ha Apyra Tax,
uTOGBI OHH coBnanu (puc. 102).

Kak BCE %e MOXHO YCTaHOBHTL PaBeHCTBO aBYX puryp? Heanza
Xe BCAKHH pa3 COBMELLATE UX APYT ¢ ApYroM. PaBeHCTBO KaKHx ane-
MEHTOB — OTPE3IKOB, YITOB MM YEro-To HHOro — oGecrnevuBacT H
PaBeHCTBO caMux ¢huryp?

MBI 3HaeM, YTO ABa OTpe3Ka PaBHbBI, €C.TM PaBHBI UX JUTMHEL. W3
PaBEHCTBA PALHYCOB CAEIYET M PABEHCTRO OKpyXHocTei (puc. 103).
A Kak OuITb ¢ TpeyronbHUKaMu? PaBeHCTBO KAKHX HICMEHTOB ABYX
TPEYIrOJBHHKOB OBeCMeYnBaeT PABEHCTBO CAMHX TPEYTOJALHMKOB?
[Ipu 3ToM Hamo, 4TeOBl YUCHC TAKHUX 3NEMEHTOB ObINO KAK MOXHO
MeHblLe.

2 O

Y paansvix guzyp Pasuote oxpyacuocmu umeom
passt gce paeneste paduycst. Oxpyycnocmu
COOMBEMCMEYIOUIHE IAEMEHTINEI. € PAGHBIMY PAOUYCAMU DABHEL.
Puc. 102 Puc. 103

IONHOCTBIO OTBETHTbL Ha NMOCACAHUN BONPOC BPAL JIH BO3MOX-
HO. OIHAK0 BO MHOMMX MPAKTHYECKHX H TEOpPeTHYECKHX CNy4yasx
ya0OGHO MCMONBL30BATh CASAYIOWHE TIPU3HAKW PABEHCTBA TPEYIONb-
HHKOB.

IlepRelii NPU3HAK PABEHCTBA TPEYIrOJALHHKOB
(fTo deym cmoporam u yeay mexcdy numu)

&y Ecau 0ee Cinoponvt u Y204 mexwcoy Humu 60H020 mpey204b-
HUKA DAGHBLI COOMEBEMCMGERNO 08YM CHIOPOHAM W YAy
MENCBY HUMU Opy2020 mpeyzoavHuKa, mo mdxue mpe-
Y20ADHUKIL PACHBI.

76



dorazamenavemeo. PaccmorpnM asa TpeyronbHuka ABC w
A,B,C, (puc. 104). IycTb B 3TUX TpeyronbHHKax paBHE CTOPOHB AR
HAB,ACH A, C,, ayron BAC papen yoiy B\ A,C,. Toraa Tpeyrosib-
HUK A| B, C|, MOXHO HATOXHUTh Ha TPEYTONLHUK A BC TaK, 4To6e! yron
B A,C, coBnan ¢ yrnom BAC. Tlpy 3T0M MOXHO PacnoaoXHTb TPE-
yronbHuk A, 8,C, Tak, 4yTobbl cTopoHa A, B, coprmana o CTOPOHO#H
AB, a cropona A, C, — co cropoHoii AC. (B ciyuae HeoOxonuMocTH
BMECTO TPEYroNbHHKA A, 8,C| MOXHO paccMaTpUBaTh PaBHEIA eMy
«TNI¢PEBEPHYTHIi» TPEYTOALHHK, T. €, TPEYTOJAbHHK, CHMMETPUYHBIMA
A, B,C, oTHOCUTENbHO NPOHM3BOALHOK MpAMONA.) Toraa TpeyroJikHH-
KH COBHALYT ITOJHOCTRIO, OCKOABKY COBIIALYT BCE MX BEPLIMHEL W

BTopoii npU3HAK PABEHCTBA TPEYIOJIbHHKOB
{fTo cmopore u deyM npusezarowium K Hell yznam)

&9 Ecau crnopona u 0ea npuiexcamuux K Hei y2aa 001020 mpe-
Y2O0AbHUKG PAGHBI COOMGBEMCMEERRO CMIOPOHE U O8yM
NPURCHCAWUM K Hel y2aam Opy2020 mpey20abHuKa, mo
maxue mpeyzoaoHUKI PAGHBIL.

Hoxazameasvemeo. Nyctsb B TpeyronbHukax ABC n A 8,C, ume-
10T MecTo paseHcrBa BC = B\C|,, LABC = LABC, LACB =
= £ A,C,B, (puc. 105}

[MocTynHM Tak Xe, KaK 4 B NpenblayleM cayyae. Hanoxum tpe-
yronsnk A B, C; Ha TpeyroasHHK ABC Tak, YTobbl COBNAIH CTOPO-
HH BC v B,C, u npuneraiowme K HIM yriaei. Kak ¥ B npeapiaymem
ciyvae, MpH HeOOXOAUMOCTH TpeyroibHUK A B, C| MOXHO «nepeBep-

HYTB 0OpaTHoil croponoil». Toraa TPeyroAbHMKH COBIALYT NOJAHO-
CTEIO. 3HAUUT, OHH paBHLL. W

C B, A

B
A 4, B
Puc. 104 Puc. 105
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TpeTnii NPH3HAK pABEHCTRBA TPEYroJALHUKOB
(Ho mpém cmoponam)

€y Ecau mpu cmoporst 001020 mpeyzoioRUKa PAGHbI COOM-
8EMCMBEHNO MPEM CHIOPOHAM OPY2020 MPEYLOALHUKA, MO
maxue mpeyzo4bHuUKU pasnst.

Hoxazameascmeao. Tycts mia 1peyronsuukos ABC u A,B,C,
HMEIOT MECTC papeHcTBa AB = A,\B, BC = B\ (C,, CA = CA,
(puc. 106). INepeHecém TpeyronbHuk A B C, TaK, 4TO6M CTOPOHA
A, B, cosnana ¢o cTopoHoii AR, IpH 3TOM COBMANYT H BEPIUMHH 4, H
A B uB

PaccMoTpRM OB OKPYXHOCTH ¢ IEHTpaMK B A 1 B W pannycaMu
co0TBeTCTBEHHO AC Y BC. DTU OKPYXHOCTH NMepecexalorcd B ABYX
CHMMETPHYHHIX OTHOCUTeNBHO AB Toukax: Cu C,. 3uayuT, rouxa C,
MOC/Ie NEPEHOCa YKa3aHHBIM 00pa3loM TpeyroibHuKa A B, C| JomkHa
coBnacTk Aubo ¢ Toukoi C, 1H6o ¢ Toukoit C,. B oboux ciyuasx ato
GyneT 03HAYaTh PABEHCTBO TPEYTOABHHKOB ABC u A, B,C|, nocKons-
KY TpeyrobHHKH ABC u ABC, paBHHL. (3T TPEYTONbHHKH CHMMET-
PHYHEI OTHOCUTENBHO NpAMOH AB.) W

Kax BMONM, Wi BceX TPEX NPHU3HAKOB XapakKTepHO PaBEHCTRO
Tpéx sneMenToB. U 310 He caywalino. TpeyroNbHUK, KaK MpaBuiIo,
OnpenenseTca 3agaHueM KMeHHO Tpéx anemeHToB (puc. 107). U ecnu
3TH TPH IEMEHTA OMNpPEIeNsaiOT eAMHCTBEHHEIH TpPeyYrolbHHK, TO
CHOpaBel/IHB H COOTBETCTBYIOINMI IIPU3HAK paBeHCTBA TPEYTOMdb-
HHKOB,

B pansHeleM, TOBODA O PAaBHBIX TPEYIONbHHMKAX, Mbl Oyaer
NONb30BaTECs 0003HaYeHueM Braa AABC = A A B, C,. Iloa 3TuM
NOHHUMaeM, YTo AB = A\B,, BC = B|/C|, AC=AC, L A= LA,
£ B=B, /7 C= £ C,. HINOMHMM, YTO Ha YepTeXe PABHKIE YI/b
0003HAYAI0T ODBIYHO OAHHAKOBLIM KOMHYECTBOM YT,

C

Puc. 107
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Bo3Bpalllafich K PaBEKCTBY TPEYTONbHHKOB MO TPEM 3JISMEHTaM,
HAag0 OTMETHTb, YTC COOTBETCTBYIOIUWI OPH3HAK pPaBEHCTBA Tpe-
YIOJbHUKOB He BCEerAa MMeeT Mecrto. Pelium, Hampumep, clegyio-
VIO 3a1a4V.

@ Jadaua. flvems 6 mpeyzoavhuxax

ABC u A B,C, umeiom mecmo pa-
gencmeéa AB = A\B, AC=AC, —_— ?
LABC = £ A B\C| (puc. 108). O6a- .
3ANMEABHO AU MAaKie MpeyeotbHuKu

B A,

pasnet?

Ans Toro 4yroOH mOKa3aTbh, 4TO Puc. 108
TaKWe TPEYTONBHHUKH MOryT ObITb W HE PaBHBIMM, AOCTATOYHO
<MpeabIBUTL» ABa HEPABHLIX TPEYFOAbHHKA, ¥ KOTOPHIX PaBHEl yKa-
33HHLIE B YCIOBMH MEMEHTh. KaK rOBOPAT MATEMAaTHKH, MOCTPOHTD
OMpOoBEPTAICINKI MPHMED.

Pewenue. PaccMOTpHM HA NJIOCKOCTH KaKOH-HHOYb OCTpBIH
YTOJi, BepIINHY KOTopoTo 0603HauuM Gykeoit B (puc. 109), BozsMéM
Ha ONHOM M2 Ero CTOPOH TOMKY A H ¢ LEHTPOM B 3TOH TOYKE Hapucy-
€M OKPYXHOCTb, KOTOpPas MepecekasT APYIYIO CTOPOHY YIia B LBYX
Toukax. ObosHaummM >t ToukHM 4Yepes C wm €. OawH H3 mBYX
NOAYYHMBIUHXCA TPeyronbHUkoB — 3T0 ABC, a apyroét — ABC,
{MOXHO CUNTaTh, YTO TOYKU A H A, B n B, coBnanaiot). Kak snavm,
3TH TPEYTONABHHKH HE PABHH, XOTA H YAORAETBOPSIOT BCEM YCIOBHAM
Halwue# 3afaun. W

OnHako ecnd noTpeSopaTh, YTOOL PABHEIE YENH TPEYTONBHWKOB
ABC u A B|C, 6LAN HEOCTPLIMU, TO TAKHE TPSYTOJBLHHKH HEMpe-
MeHHO GyayT paBHbL [Iefo B TOM, YTO B 3TOM CAYYAE OLHA K3 TOUEK
nepecedcHHA OKPYXKHOCTH ¢ MPAMOI, Ha KOTOPOI JIEXKHT BTOpPAs CTO-
poHa yrna, okaxerca BHe yria (puc. 110). Benr cornacHo teopeme 3.3
3TH TOYKH CHMMETPHYHEI OTHOCUTENBHO NEPIeHANKYNAPA, OTIYIIeH-
HOIO U3 TOYKHK A Ha 3Ty NPAMYIO, T. €. B 3TOM CAYMae YCNOBHS 33139

A A
¢ L
— "
B Cl C Cl C
Puc. 109 Puc. 110
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ONPEASAIT eAUHCTECHHBIH TpeyroneHuK. CTporoe ofocHoBaHuUe
ITOMY thakTy BBl CMDXETE AaTh MO3XKeE,

HTaK, cnpaBseannpa TeopeMa, KOTOPYIO MOXHO OblIO Ob1 HA3BATD
YEeTBEPTHIM TIPH3HAKOM PABSHCTBA TPEYrONLHUKOB, HO MBIl HE CTAHEM
e€ TaKk Ha3kl BATH, MOCKOABKY 3TO MPOTHBOPSYWUT MEOMETPHYCCKHAM
TPanHUKWAM,

@ Teope.ua 3.4 (Qonoarnumensrulil NpU3HAK _paseHcmeq mpe-
Y202bHUKOB).
Ecan 6 mpeyzonvnurax A,B\Cy u ABC umerom mecmo pasencmea
AB=A,B\, AC=A4,C,, ABC = A,B,C,, npuném yxasannvie y2avi ne
RGATIOMCH OCMPHIME, MO 3MU MPEYEOILHUKH PAGHYL,

VTBepxmeHue 3TOH TeopeMbl CAENyeT M3 MPelbiAyLINX PACCYX-
aeHui. Beab, Kak 6bLT0 NOKA3aHO, MOXHO MOCTPOUThL €IMHCTBEH-
HBIi TPEYTOMbHHK C 3aXaHHBIMH CTOPDOHAMM K YT/IOM,

ITpAMOYTONBHBIN TPEYTOJABHHK

@ B yacTHOCTH, COOTBETCTBYIOLLMI MPH3HAK CNIPAaBETHB ANA NPAMO-
YTOJNBHbIX TPEYronbHMKoB, Ho npexne yeM ero chopMynuporathb,
HanoOMHUM, YTO HPAMOYZOALHEIM HA3ILGAEMCT  MPEYZOALHUK,
Yy komopozo ecme npamoii yeoa. (Kak MH 3HAEM, ¥ TPEYTONbHHKA HE
MOXeT OpITE OOMice OOHOIO MPAMOTO YIJa, UHAYE NIBS €70 CTOPOHH
OyayT mapanienbHL.)

Cmioponbt, 3aKA0HArOHUE NPAMOL Y204
APAMOYEOALHO20 MPEY2OABHUKA, HAIBIBAIOMCA
Kamemamii HpamMoy20abH020 MPEY2onbHuKa.

Cmopora, npomueonosONCHAR RPAMOMY
yany, RAINGACMCR ZUNOMEHY30I RPAMOY2oibL—-
Hoeo mpeyeoabhiura (puc. 111).

Ha teopeMrl 3.4 cneayer cneLHANLHBI NPH-
3HAK PABEHCTBA NPAMOYIOJBHHIX TpPEYTOJIbHH-
KOB.

IIpu3nak paBeHCTBA IPAMOYTOJIbHBIX
TPEYTOJBHHKOB

&y Jsa npamoyzoauHbLx mMpeyzoAbRUKA PAGHBL, €CAU 2unome-
HY3a B Kamem OOHOZ0 MPEY2OAbHUKA COOMEEMCHIBERHO
DPAGHBI 2Uunomeny3e i xamemy opyzozo.

KpoMe TOro, W3 nepBoro NMPH3HAKa PaBeHCTBA TPEYTONBHHKOB
CHEOYeT PABEHCTBO MPAMOYTOAbHBIX TPEYTOMBH HKOB TI0 ABYM KaTeTaM,
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Bepnémca Tenepb K paBHOGeAPEHHOMY TPEYIOABHHKY, OKasbl-
BaeTcd, TeopeMa 3.1 yka3elBaeT He NPOCTO Ha ¢BolicTBA paBHOGen-
PEHHOTO TPEYTOAbHHKA. STH CROHCTEA XapaKTePHB TOJLKO IS paB-
HOOeApeHHOTO TPEYTOEHHKA.

IIpn3nakn paBHOOEAPEeHHOTO TPEYro/JLHHKA

&y Ecau ¢ mpeyzoasiuxe ABC 66inoAHACMCA OOHO U3 CACOYIO-
wux ycaoonii:
1) yeawt npu sepuunax A u C paenot;
2) buccexmpuca u ebvicoma, vixo0ruue u3 cepuiunst B,
coenaocawnt;
3) evicoma u meduana, cvtxodRme us eepunnvt B, coena-
darom;
4) meouana u buccexmpuca, swxo0Rme u3 eepuuns: B,
coenadaront,
mo 3mom mpey201biux paenobedpennviii, npuwém AB =
= BC.

Hoxazameavcmeo. Jokaxem 3T0 YTBEpXICHHE IIOCICEOBATE b~
HO MO TIYHKTaM.

1} O6o3nauuM vepes D cepennny AC M npoBeaéM yepes 3Ty
TOYKY neprnedaukyaap x AC (puc. 112). IIycth 3TOT NepneHIHKY-
TISIp TIEPECEKAETC s ¢ TIPSIMO#H AB B Touke B, a ¢ npamoit CB — B T0Y-
Ke B,, Kax nokazaHo Ha pucyHke. Torna no BTopoMy NPU3HAKY Tpe-
YronbHKKH ADB| v CDB, pasHsl, nockonbky AD = CD, yrast B,AD
u B,CD papHBI 110 ycIoBWIO, a paBeHCTBO yroB B,DA n B,DC cne-
AYyeT H3 TOTO, 910 B, K B, nexar Ha NepneHAHKyIape K AC, npoxons-
weM yepes D,

Taxum obpazoM, DB, = DB,, Toukk B,

¥ B, coBNagaloT OPYr ¢ APYIOM, a 3HAYMT, J.) &
COBIIAAYT ¢ Toukoil B. CnexosarenbHo, B
AB=CB. 2

ITOT MYHKT MOXHO OOKa3aTh M HHaye.
TIpH CUMMETPHH OTHOCHTENBHO NepreHIn-
Kynapa K AC, npoXodqailero 4yepe3 Touky D,
Touka C niepexoaut B A, a Touka A — B
¥Yron A nepexoautr B yron C, ayron C — A C
Byron A. [pamas CB nepexoaut B mps- D
Mylo AB, npamass AB — B npsmyto CB. 3ua- ~ £BAC=/BCA=
quT, TPEYTONBHUK ABC paBHOGeIpeHHMIE, =AB=BC
AB = BC. Puc. 112
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C D
A l—)_;l C AABD= ACBD
AABD=ACBD (no nepaomy
(no emopomy HAPUIHAKY)
npUINAKY) B,
Puc. 113 Puc. 114 Puc. 115

2) Ecmn BD amnserca GHCCEKTPUCOH M BbICOTON TpeyroibHHKA
ABC (puc. 113), To Tpeyrontiuki ABD w CBD paBHH TakXe Mo BTO-
POMY TIPH3HAKY pPaBEHCTBA TPeYrOJBHUKOB, NMOCKMIbKY CTOpoHa BD)
¥ HHX 00WIasn, a YIJIB, K Helt npunexaniye, pasdbl. 3aagurt, AB= CB,

3) Ecau BD aenaetca MeadaHoli U eeicotoii (puc. 114), to Tpe-
YITOALHUKH ABD n CBD papHBl 110 NepBOMY NPU3HAKY: CTOPOHA
BD — obmas, AD= DC, .BDA= ¢+BDC.

4y IlporenéM MeamaHy BD u npoaonxkum e€ 3a Touky D
(puc. 115). Ha »ToM npomomxeHmn BO3bMEM TOMKY B, Tak, urto
DB, = DB. TpeyronbHMKH ABD v CB,D paBHbl M0 NepBOMY NMpH-
3HAKY: Yol ADB n CDB, paBHBl KaKk BEPTHKAILHBIE, KDOME TOrO,
DB = DB, AD= DC. Cnenopatensho, CB, = AB u +DBC =
=¢+DBA, l-llo 2. DBA paseH £ DBC, nockoneky no yciobuio BD — u
MeInaHa, U GuccekTpuca, Takum obpaioMm, B TpeyroabHuke BCB,
PaBHBbI YIbl NPY CTOpoHe BB, 3HaYUT, B COOTBETCTBHU C NMEPBLIM
nyHkroM Teopembl CB, = CB. Kpome Ttoro, CB, = AB wu,
caenopateNbHo, CB=AB. W

AB® 3anauyu, 3axaHUA, BOIIPOCH

255. Ha pucynke 1160 BA = AM, K
AC=AK, £ BAC = L KAM. Tlepeunc- B
NIHTe BCEe Hapbl PABHBIX TPEYroOAbHH-

KOB ¢ BeplwHHAMH B roukax A, B, C, K
HM.

256(n). TpeyronsHuku ABC u A B,C,
paBHHl, nNpuyeM AB = A\B,, BC =
= B,C|, AC= A C|. BLNONHUTE pUCY-
HOK M OTMETbLTE paBHbIE YIAb. Puc. 116
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257(n). TpeyronsHukH MNP u KFQ
papHB, NpHYEM LM =/F 2N =
=/ K, £LP = £Q. BLNIOIHUTE PUCY-
HOK ¥ OTMEThTE PABHLIE CTOPOHHI. P

=]

y

258(#). B tpeyrosisnke DEF (puc. 117)
DF = FE, FM = KF. Hokaxure pa- K
BEHCTEO TPEYTONBHHKOB DME u
EKD. Puc. (17

b

259(u). BD — memnaHa TPEyroabHHKA
ABC. BD = 35cm, AB = 58¢cwm,
AC=9cm, DE — npomonxenve BD, 3M\| g0
DE = BD, 7 A= 50°. Haliante nepu- L)

MeTp TpeyronbHuka DEC u yroa B ™ c
DEC. I

260(n). 3agalite ewé OOHH 3ASMEHT 98°
TpeyronbHHKa MPK (puc. 118), uto-
bl TpeyroneHHKd ABC u MPK crann X
PaBHBRIMH MO [EPBOMY NpPU3HAKY pa- Puc. 118
BCHCTBA TPEYNOJIbHHKOB,

261(n). B paBHbIX OKpyXHOCTIX (pHC. 119) LAOB = £ 4,0,B,.
Hokaxure, 4ro AB = A4, B,.

262(H). Ha pucyHke 120 orMeueHH DaBHHE 3MEMEHTbHI Tpe-
yronbauka MNK. Joxaxure, 4TO TpeyronbHHKH MNP u
KNE pasHH, npuuém NP = NE,

263(n). BD — MennaHa M BLICOTA TPEYTONBHUKA ABC. Jokaxu-
¢, YT0 B — GHccekTpHea.

N

M P E K
Puc. 119 Puc. 120
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264(u). Ha pucyHke 121 oTMeueHHBl paBHble 3neMeHThbl. Joka-
KHTE, UTO TpeyroabHukn MNK n M PK paBusl,

265(u). Ha pucyHxe 122 oTMedeHb! papHble ameMeHTbl. Joka-
KHTE, YTO TPEYTONBHUKH ABD U BCD paBHbl.

; e L)
\/ A D
P
Puc. 121 Puc. 122

266(n). Haueprute TpeyroneHuk MNF. Hazosure:
a) CTOPOHB, NPOTHBOAEXALIKME YITaM M u F;
G) YIABl, NPOTHBOACXALUINE cTOpoHaM MFu MN;
B} YTNRI, IpHAeXKallKe K cTopoHe MF;
T} yron, nexailnit mMexay cropoHamu MFu MN.

267(u). MocTpofite TpeyronsHnk MPK, B kotopom: MP =
=3 cM; MK =4 cM; £ M = 30° ¥KaxuTte B HEM YENbl, IpUAE-
Xaume K cropoHe KP, a TRKXe CTOpoHY, K KOTopo# npune-
Xxar yrhel M 1 P. CKOAbKO pasNu4HBIX TPEYTOALHHKOB MOX-
HO nocTpouTh? Mouemy? (Yroa cTpoUTCH ¢ NOMOLIBID TPAHC-
noprupa.)

Puc, 123 Puc. 124

268(m). Kako# anemenT Tpeyronstuka £0P HyXHo elté oTMme-

THTb Ha pHcyHKe 123, 4yToGbl TpeyroabHUKH EDP u KLM
CTATH PABHBIMH?

269(n). Ha pucyHke 124 oTMeyeHbl paBHbie 31eMeHTH. Joka-
XuTe, 9To yron A paseH yry C.
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270(n). Ha pucyHke 125 oTMeueHbl paBHLIE 3/1€MeHThL. JloKa-
KHTe, uTo ecnin AB= CD, 10 BM = CK.

271(u). Ha pucyHke 126 ormMeueHbl paBHBle 31eMeHTHI, Joka-
xute, yto MK= KNu L MKP= + KNF,

Puc. 125 Puc. 126

272(n). o naHHBIM PHCYHKA 127 DOKAXKHTE PABEHCTBO COOT-
BETCTBY)OMMX TPEYFONBHHKOB.

a) &) D g A C
M P
o
[¢]
fa D B
K L m K
Puc. 127

2773(m). Ha pucynke 128 AC = BC, L A= £ B. JokaxHTE, 4TO
AD= BE,

274(u). Ha pucynke 129 2L BCA = £LDAC, BC = AD. Joka-
*kHTE, uTo AB =D,

B B D
D B D
Cc m .
E A C A i C

A4 Pyc. 128 Puc. 129 Puc. 130

275(n). Mo gaHHEIM Ha pUcyHKe 130 Ha3oBHTE MApBI PaBHBIX
YIIOB.
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276(H). Tlo naHHBIM HAa pucyHke 131 Haliaute yron, pasHbIi
yrny POK.

277(n). Kak y6eanThes B paBeHCTBe yI10B A u M (puc. 132)?

278(n). Kak moCTpOHTh YETHIPEXYTOALHHUK, PABHBIH 4eTHIPEX-
YTonsHHKY ABCD (puc. 133)?

MN/\/\
N

Puc. 131 Puc. 132 Puc. 133

279(u). Ha pucyHke 134 HallOMTe napbl paBHEIX TPEYroNbHH-
KOB M JOKAXHTE UX PABCHCTRO.

280(n). Ucnonb3ys nanHble Ha pucyHKe 135 nokaxure, 4TO
TpeyronsHukK A BC — paBHobeapeHHbI.

B
6
) B
/K<D’< Sy
b
C A D C )
Puc. 134 Puc. 135

281(m). Nse npameie nepecekaloTca B Touke A. Ha oanHoi w3
MPAMBIX B3AThl TOuKH B 1 C, a Ha opyroit — P u K Tak, uto
AB=AC, AP = AK. JoKaxuTe, 4yto BP=CK.

282. Ha ockoeanun BC papHoGeapenHoro TpeyronsiHuka ABC
B3aThl TOYKM M u K T1ak, uro BM = CK. Jokaxure, uto
AM = AK.

283. B uvernbipéxyroabHuke ABCD nuaroHans AC apnaercs
GuccekTpucolt yriob A 4 C, M3pecTHO, uyTo AB =3, CD=3.
Haitante croponsl 8C u DA,
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284. Tycte M — cepeanna ¢TOpoHH AD 4eThIpEXyronbHHKa
ABCD. HasectHo, uto BM = CM, LBMA = LCMD,
AB = |. Haitante cropony CD.

285, Ha okpyXHOCTH B3ATH TOukH A, By Cr1ak, uto AR = BC,
Jokaxure, yte GHccekTpuca yria ABC TpOXOmMT uepes
LHEHTP OKPYXHOCTH,

286(m). B tpeyronsHuke ABC nposeneHa MenuaHa 88, Ha ny-
ye BB, B3aTa Touka M Tak, yto B\M = BB,. lokaxkute, yTo
MA=BC, MC= BA.

287(T). B tpeyronbHuke ABC nposeaeHa Ouccekrpuca BB,.
Iycts M — Takana TOYKa MIOCKOCTH, HTO OTpe3oK MB,
nepecekaer cTopony BC B touxe K, BM=AB,, LMBB, =
=/ BB A. Noxaxurte, yro BK = KB,

288(x). Ha 6ox08bIX cTOpoHAaX paBHOOECAPSHHOTO TPEYTOJIBHH-
Ka BO BHELLHIOI0 CTOPOHY NMOCTPOCHM PABHOCTOPOHHUE Tpe-
YTOJBHUKW. JJOKAKUTE, YTO OTPE3KU, COSAWHAIOIINE BEPLIH-
Hbl PABHOCTOPOHHNX TPEYTOIbHHUKOB (OTAWYHBC OT BEPIIHH
papHODEApEeHHOTO) ¢ CepeAHHON OCHOBAHMA paBHOOSAPEH-
HOTIO TPeYronbHHKA, paBHBI MeXay coboil.

289(m). Ha 1ByX nepneHAMKYNSPHBIX MPEMBIX OT TOUKH Nepe-
CEYESHHS OTNOXEHBI YeThipe PABHEIX 0TPeaka. JokaxuTe, 410
KOHUBI 3THX OTPE3KOB, OTIWYHLIC OT OGLIEro, CAYXaT Bep-
IIHHAMH YeTHPEXYTONBHUKA ¢ PABHbIMH CTOPOHAMM H paB-
HbIMM YL[JaMH,

290(T). lokaknTe, YTO £CAU ¥ YETHIPEXYTONBHHKA BCE CTOPOHLI
H BCE YL PABHBI, TO €r0 AMArOHaN PaBHBI H MEPNEHAUKY -
NSIPHEI.

291(1). Jokaxute, YyTO €C/IN ¥ YETHIPEXYTONLHH KA NPOTHBOMO-
NOXHBIE CTOPOHRI MONAPHO PABHBI, TO TOUKA MEPECEYCHHSA
ero AMaroHadei ABNALTCH UCHTPOM CHMMETPHH YeTbipéx-
YrONbHUKA.

292. Ha aucre Gymarn M3o0paxéH tpeyroasHuk, ITocrpoiiTe
TPEYroNBHHUK, EMY PaBHBIA.

293, Ha nucre 6ymary Hao6paxéH yrona. IoctpofiTe Kakoii-
HHOYIb YO/, paBHbIA H300paXEHHOMY.

294(B). NokaxuTe, YT0 B OKPYXHOCTH DaBHbIE XOPAbl BUIHBI
M3 LEeHTpA NOoA paBHEIMM yriaaMH. (T OBOPAT, YTO OTPe30K AB
BHIEH U3 TOUKH O noza yrioM AQOB.)
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295(B). JoKaxuTe, YTO CEpeOMHB PABHBIX XOPZA OKPYXHOCTH
PachOACKCHE! HA OKPYXHOCTH € TEM K€ LIEHTPOM.

296(1). Ha nnockocTi n3obpaxén yron B 19°. [ocrpoiire yron
B1°

297(7). B tpeyronsHuke ABC nimecTHH! CTOPOHH AB = 4,
BC=35, CA=17. lpsamas, npoxoasiias 4yepes BepmiHHy B
NepneHIHKYAAPHO GuccekTphuce yraa BAC, nepecekaer AC
B Touke K. Yepes K npoecaeHa npaMas, neprneHIMKYIApHAA
buccexkTpuce yrna BCA, kotopas nepecekaet BC B Touke M.
H naxoHneu, yepes M npoxoaut npsamas, NepneHIRKYIApHan
Guccektpuce yrna ABC, xotopaa nepecekaer A8 B Touke P,
Ha#ante anuny otpeska AP,

298(T). B tpeyrontHvke ABC napectHo, uto AB =3, BC =4,
CA = 6. Ha BC B3sata Touka M Ttak, yro CM = 1. Mpamasx,
npoxoanwas 4epe3s M NepneHAMKYIAPHO GUCCEKTPHCE YINIA
ACB, nepecexaer AC B TOUKE N, a4 NpAMan, NpoxXoasLIas
yepe3 NV nepneHAMKYAApHO BHccexTpuce yrna BAC, nepece-
kaer npaMyio AR B Touke K. Haitoure BKn AK.

299(T). B tpeyronbtinke ABC usBecTHO, 4T0 AB =5, BC = 6,
CA = 7. Ha ctoponax AB, BCu CA p3atul Touku K, L u M
TaK, 9ro npaMuie KL, LM w MK nepnenaMKyaspHel coOT-
BeTCTBeHHO OuccektpiucaM yraos ABC, BCA u CAB. Ha xa-
KKE OTPe3KH nenar Touku K, L v M cTOpOHH TpeyroabHUKA
ABC?

300. OkpyXHOCTH C LEHTPOM B TO4YKEe O 00pasyeT NnpH nepece-
YEHHH CO CTOPOHAMH TPeYrolbHHKAa ABC paBHEIE XOpABL
HJokaxnure, uto y TpeyronbHHKOB ABO, BCO n CAQ paBHhl
BLICOTHI, BRIXONAIINE H3 BEPLIMHB (.

301. Byayrt au paBHBI APa YeTBIPEXYTONLHUKA, €C/IM ¥ HMX BCE
CTOPOHBI COOTBETCTBEHHO PaBHbL?

302. lokax#Te, 4YTO €CAHM ¥ ABYX BHITYKIIBIX YETHIPEXYTONBHH-
KOB COOTBETCTBEHHO PABHBI BCE CTOPOHBI ¥ MO OAHOMY YTITY
MEXNY COOTBETCTBYIOWMMH CTOPOHAMM, TO TAKHE UETHIPEX-
YTONbHHKH PaBHbI,
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303. Ha pucyHke 136 M300pakéH HEKOTO- D
poit MHorOyronbHHK. [Ipencrapete cebe,
YT [AaHO 3alaHWe NEepepucoBaTh 3TOT
MHOTOYTOJIEHHK B TeTpalik. Bel, KOHEUHO, A
Jierko 310 caenaere. Ho Tyt 3BOHUT OIHO-
K/IACCHHK, ¥ KOTOPOTO II0Ma He OKa3anoch
yuebHuKa. TMocrapaiirech coobmMTE MO G
TenethboHy HeoOXOAMMEIE AAHHBIE, YTODBI
OH CMOr BLITIOJIHHTD 3a0aHUE. 3anuIuKTe Puc. 136
3TH JAHHEIE.

304(m). Tpu yepenaxy HaxogaTea B Toukax A, B u C, apaswo-
UMACA BEPIIMHAMH PABHOCTOPOHHETO TPEYroNbHMKa, OHU
OAHOBPEMEHHO ¢ OZHHAKOBOM CKOPOCTBIO HAYHMHAIOT NOJI3-
. Yepenaxa, HaxoaWBiLasaca B A, MOA3ET mo npamoii AB B
HanpaeneHUM K B, Yepenaxa ua B nonsér B C, yepenaxa uz C
non3éT B A. JoxaxuTe, yTO BO BCE MOMEHThI BPEMEHH Yepe-
Naxy pacnofarakTcs B BEpIIMHAX PaBHOCTOPOHHErO Tpe-
YTOJBHHKA.

305(u). Ha pucynke 137 otmeuyeno, yto AB = BC = AC,
AA, = BB, = CC,. lokaxuTe, 4TO TPeyronbHuk A, B, C, —
PaBHOCTOPOHHHIA,

B, 1

. C \
Al Cl
Puc. 137

306(m). Jokaxure, 4To A0Gble ABE MEAHAHBI PABHOCTOPOHHE-
1O TPEYTOJIbHHKA NePecekaloTca noa yraomM 60°.

307(T). Ha cropoHax AB, BC u CA paBHOCTOPOHHETe Tpe-
VYTOIbHHKE B3ATH COOTBETCTBEHHO ToukK K, M u P T1ak, uyto
AK = BM = CP, Hokaxute, uto npaMeie AM, BPu CK npu
nepecedyeHHH o6pazy1oT pABHOCTOPOHHMI TpeyronbHNK.
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308. ABC u APK — nma paBHbIX TpeyronbHHKa. M3BecTtHo, 4TD
AB=13, AC = AP =4, AK = 5. Yemy paBHbl cTOpOHM BC
u PK?

309. B tpeyronniuxe ABC uapecTHm yraei: LBAC = 52°,
LBCA = 44°, U3 Bepuintel B npoBe.in MeOIWaHY U BBICOTY H
MIPOAOAKMAN UX 33 CTOPOHY AC HA PACCTOAHUA, PABHBIE UM,
Moayuunu ToukH Pu K. YeMy paseH £ PCK?

310. Touku A, u B) cUMMeTPH4HDI TOuKaM A U B OTHOCHTEb-

HO HEKOTOpO# npsmMoi, (DTH TOUKHM He JeXaT HAa OAHOH
NpAMOA ¥ NonapHo He coBNanawT.) JoKaxuTe paBeHCTBO
TPeyronsHukos: a) A4, Bu AA B:6) ABB v A,BB,.

311(m). [onpobyiiTe emé pas NOKa3aTh BCe TPH MPH3HAKA pPaBeH-
CTBA TPEYrONBHUKOB, HCTIONB3YA TIOHSTHE OCCBOW CHMMETPHH,
A 3TOro AOKAXKHTE, YTO &G/ Ha NMJIOCKOCTU MMEIOTCA IBa Tpe-
VTONBHHKY, AIA KOTOPBIX BLIMONHSETCS OOMH U3 TPEX NIPU3HA-
KOB PABEHCTBA TPEYIONLHHKOB, TO BCErda OAWH TPeyronsHWK

MOXKHO TepeBecTH B APYTOH C TIOMOUIBID He Bonee ueM Tpéx
OCEBbLIX CUMMETpHIL.

312(m). Ha pucynke 138 n3obpaxeHa
TPEYroibHAsg NUPaMuIa ¢ BEpLUHHAMH
A, B, Cu D, Jokaxure, 4To BCE IpaHu
3TO# MHpaMHIbLl ABJAAIOTCA PABHbIMH
TPEYTOJNBHUKAMHM, EC.TH:

a) AB=CD. AC= BD, AD = BC; A <
0)AB=CD , AC=BD,

ZABD= s BDC,

B) AB=CD. . ABD = /. CAB, 8
£DAB= 2 ABC; Puc. 138

r) £LABD =+ BDC,

/ADB= s CBD./ADC= /2 BAD.

D

313(n). MoctpouTs TpeyroasHUK ABC, ecan:
AAB=4cm, AC=5¢cm, 2B =110
) AB=4cm. AC=5¢cm, LB=90%
BYAB=4¢cMm. AC=35¢cm, LB =307
NAB=4cm, AC=35cm, L B= 50"
CKONBKO TPEYTOILHHKOB MOXHO NOCTPOUTL B KAXKIOM Ciiydae?
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314(n). B tpeyronsuukax MPC n DAB u3BectHo, uto MP =
=12 ¢cm, CP=8 cm, DB =8 cm. Bepso 1 3anaHBl BOTIONHH-
TEAbHAIE HTEMEHTE, YTO0BI BLIFIONHAIOCE PABEHCTBO JAHHBIX
TPEYrONLHHKOB?
ayAD=12cM, £ P= £ D =40,
6)AD=12¢cMm, L M= L A=40°
BYAB=12¢cMm, L M= A= 120%

NAB=12cM, AD=MC= 10cmMm;
DNAD=12¢cM, LB=2C=90°

315(m). ITo naHHEIM pucyHKa 139 zanpmIdTe M ZOKAXKTE pa-

BEHCTBO COOTBETCTBYIOLLMX meyroﬂmnxos

JL\/} VAA A

&)

Puc. 139

316(n). Nan tpeyronbHEK ABC (pHc. 140), y xotoporo AB =
=BC, AK = PC, KM 1 AC, PN 1 AC. Hokaxute, uTo
KM= NP,

317(n). Ha pucynke 140 AE = ED, £ B= £ C = 90°, Jokaxnu-
Te,uT0 AB = CD, BD~= AC.

318(n). Ha pucynke 141 AC = BD, £ B = £C = 90°. JoxaxHu-
Te, uro LBAD = LCDA.

AN\

A K P C
Puc. 140 Puc. 141

319(u). B tpeyronsHuke ABC Touka D — cepenuHa BC,
AB = BC = l6cMm, DK | BC: nepuMeTp TpeyrolbHMKa
AKC papeH 23 cMm. Haiinute nepuMeTp Tpeyroibiika ABC,
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3.3. HepaBeHCTBA B TPEYroJibHHKE.
Kacanuie OKpY2KHOCTH € NpAMOii
M OKPYKHOCTbIO

Teopema O BHCUIHEM YIJI€ TPEYTOJbHHKA

Mbul HauHEM 3TOT Naparpad ¢ oOHON OUeHb BAXKHON 4NTA MMOCTPOCHHS
reoMeTpHYeCKOi TeopHu TeopemMbl. TlpaBaa, e€ «KH3Hb» OKaXETCH
HE 0YE€HDb NPOLOJIKHTEIbHON, U B nanbHelilleM ona Oyaer 3amMeHeHa
Gonee cunbHBIM yTEEpXKAeHKeM. Ho ceifyac oHa HaM OYEHB HYXHA.
TMpexae 4eM eé chopMyIHpoBaTh, BBENEM NMOHATHE BHELIHETO YIJIa
TPEYrONbHHKA.

@ Yeast, cMmexcHbie ¢ Yenamu mpey2oabHUKAG, HA3LIBAIOMCH
SHEWHIMU Y2AaMU MPEYZOIBHUKA.

lMoHsaTHe BHEWHEro YIja pacnpoCTPAHASTCA M HA BbINYKAbIE

MHOMOYronbHHKH (pUc. 142),

& Teopema 3.5 (o enewiem yene mpeyzonviura).

Brewnuii yeoa mpeyzoaonuxa 6oasute 21106020 auympenne-
20, C HUM HE CMENCHO20,

Joxazamensvcmeao. Paccmorpum TpeyronvHik ABC W Kakoii-
JN60 U3 ero BHEIIHUX YIrIOB, HAMPHMEP YTON, CMEXHBIH C yraoMm
ACR (puc. 143). Noxaxewm, uto oH Goneiie yrna C8A.

IMposeném menmnany AD u npomomxuMm e€ 3a TOuKy D Ha Takoe
xe paccrosinue. [Tonyunum Touky A,. MOXHO NOCTYNHTL U HHaue:
BO3bMEM TOYKY A, CUMMETPUUHYI0 A OTHOCHTENIbHO CepeldHHbI
BC — touku D. (3TOT NpHEM MBI YXKe HCNIOAbL3IOBATH. 3aNOMHHTE €ro!)

Tpeyronvuuk DCA; paBeH TpeyronbHuky DBA (no nepeoMmy
Npu3HaKy), otkyna £DBA = £ DCA,. Ho yron DCA, menbwue yria,
CMeXHOTO ¢ yIlToM AC B, NOCKOJAbKY COCTABAACT €10 YacTh, W

B A,

/C/

GHeline 2 bt A C
Puc. 142 Puc. 143
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HepaBeHCTBO MEXKILY CTOPOHAMH
H YTJIAMH TPEeYTroJIbHHKA

Ha ocHoBaHuu TeopeMbl 3.5 MOXHO AOKa3aTh €€ HECKONBKO YT-
BEPXKACHHH, BAXKHbBIX AT TEOPHH H NOAC3HHIX NPU PELUICHHH [EOMET-
PUHECKHX 33124,

&) Teopema 3.6 (nepasencmeo mexcdy cmoponamu_u yzaamu mpe-
yeOAbHUKA !.
B a060m mpeyeoavruice npomue 6otolueii Cmoponst Aexcum
boavuuil yeon. H naobopom, npomue BoAuilie20 y2aa AeHcum
6atan crnopona.

Joxazameavcmeo. Ilycts B Tpe- A

yronsHuke ABC cropona AC Gonblie

cTopoHbl A8 (puc. 144). Bo3pMéM Ha cToO-

poHe AC touky D T1ak, uto AD = AB.

B pasnobenpennoM tpeyroiabhunke ABD,

KaK W3IBECTHO, paBHHI YAk ABD H ADB. D
Ho £ ABD menbie £ ABC, a £ ADB no B

TeopeMe 0 BHEWIHeM yIae Gonblue £ BCA. c
3xaywmr, Tem Gosee, yron ABC Gonbiue Puc. 144

yrina BCA.

A Teneps — ot yriop K cropoHaM, IyeTs B Tpeyronsnuke ABC
yroa ABC 6oavue yria ACH. Toraa M3 TOABKO YTO JOKA3aHHOIO CJié-
yeT, 4yTo cTOpoHa AR He MoXeT ObITk Boabiue cTopors AC. Ctopo-
Hbl AB 1 AC He MOTYT GHITh M PaBHLIMH, HHAYE PABHH YK B 1 C.
Ocraéresa eaMHCTBEHHOE: AB< AC. W

CaolicTBO nNepneHIuKyJInApa

W3 Teopembl 3.6 cneayet BakHOE CBONHCTBO MEPNEHIHKYASAPa K npA-
MOH, KOTOPOE BBUIY €r0 BAXHOCTU Mbl 3alTHIIEM B BHAE OTAENBHOR
TEOPEMBI.

&y Teopema 3.7 (ocrosroe ceoitlcmeo nepnenduxyinpa).

Iycmos A — nexomopas mouxa, pacnoAoNCeHHAn GHe
npamoti I, B — mouxa na | maxan, wmno npaman AB
nepnenourxyanpna I, C — npouseosvnan mouxa na l, om-
auunan om B. To20a AB < AC.

To, uto npamas AB nepneHAWKYASPHA [, MOXHO 3aMNCATE Cle-
AYIOWHM obpasom: AB 1/,
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nepnenou

EAED

B xacameavhar
Puc. 145 Puc. 146

Touky B Ha3LIBAIOT ocHoganuem NepneHIMKYNApa, ONMYILEeHHO-
ro H3 TOUYKH A Ha /, unn npoexuueit To4ku A Ha I Orpeaok AC
Ha3bIBAIOT NAKAOHNOH.

Yr1BepxneHue TeopeMst 3.7 KPaTKo BHIPAXKAIOT CAeoyIOLIHM 06-
pPa3soM: nepRreHOUKyYARp Menviue 410006 naxaoMHoOl WNW Tax:
Kpamyugiiiunm nymeém om MmMOoMKu K npamMoll asaaemca nep-
REeRORKYAARP K NPAMOI.

Hoxazameavcmao. B tpeyronsryke ABC yron ABC — npamoil.
Orciona no teopeme 3.5 yron ACB — ocTpHit (puc. 145), 1. e. yron
ABC 6onbiue yrna ACB, mosToMy 1o TeopeMe 3.6 uMeeM AB < AC. ¥

EcaH MBI Teneps NOCTPOHM OKPYXKHOCTS panHyca A B ¢ neHTpoM
B TOUKE A, TO 3Ta OKPYXHOCTh OYAET UMETh CAUHCTBEHHYIO 001IYyI0
TOUKY ¢ ipsiMoit [ — Touky B (pHc. 146).

KacareabHas XK OKPYKHOCTH

@ Ecau npamas umeem eduncmeeHHYI0 00WYIO MOUYKY ¢ OKPYHC-
HOCMbBIO, MO MAKAS HPAMAR HA3BBAeMcA KACamentbHol K OKpyX-
HOCTH.

O Taxkoi MpAMell roBOpAT TAKXKE, YTO OHA Kacaemes OKPYXHO-
CTH,

Obwan movka OKPYNCHOCHU U KACAMensHol Hazvedemcs
mouxoli Kacanus,

Mo cyuwectsy, B nocreaHeidt ¢pase npensayllero MNyHKTA
YTBEPXAAETCA, YTO NpaMas / KACASTCA OKPYKHOCTH ¢ LICHTPOM B A H
panuycoM AB (¢M. puc. 146). Toukoit KacaHHA ARAAeTCA TOUKa B.
Bosniee TOTO, BEpHA CIeIyIOIIAsA TEOPEMA.

&g Teopema 3.8 (xapaxmepucmuuecioe ceoiicmeo xacameavroi

K OKpYMcHocmu Z.

Yepes 4106y10 MoKy OKpyICHOCHIY RPOXOOUM OUHCMEEH~
HAR NPAMaR, KACQIOWARCA OKPYNCHOCTU. Jma npamas
nepnenduUKyAnpHa Coomeemcmayiouiemy paouycy.

94




Joxazamenbemeo. To, uto NpaMast, NepleRANKYISAPHaEs pasvy-
CY B €ro KOHLIE, KacaeTcd OKPYKHOCTH, HaMH YXe noKazaHo, Ocraér-
CA DOKA3aTh, YTO APYTOH KACATEABHOM ¢ TOl Xe TOuKoH kacaHHA HET.

B caMoM dene, MYCTE HEKOTDpaA NMPAMAS NPOXOIUT 4epe3 Tou-
Ky B M Kacaercs OKPYXHOCTH C LEHTPOM B A W paanycom AB
(cM, puc. 146). V3 ompeneneHus xacaTeJbHOM CAENyeT, 4TO BCE
TOYKH 3TOH MpsIMOit, KpoMe TOUYKH B, pacnoNioXeHB BHE KpvIa C
LUEHTPOM B A H pagnycoMm AB. 3nauut, AB — kpatuyaiimee paccrosa-
HHUE OT A 1o 3T0M KAcaTe/ABHON, T, ¢, KacaTe/IbHAs MPOXOOHT 4epes B
U MepneHaAnKyIapaa AB 1, 3HauMT, copnagaerc /. W

HepaBeHCTBO TPEYTOIBHHMKA

@ Tot dakT, uTe KpaTyafimuM nyTéM MeXay OIByMsA TOHKaMH 10CKO-
CTH ABIAETCS OTPE30K MPAMO JMHUHM, B YACTHOCTH, O3HAYAET, 4TO
& Ar0loM MpeyoAsRUKe CyMMa GGYX cMmopor Gosviite mpembei
cmoponst. IT0 0UCHb BAXHOE CBOMCTBO Ha3LIBACTCA HepPAGEHCIH-
GOM MPEYZOIORUKA.

IMepeseném »10 YIBEpXKAeHHE HA anredpandeckuii A3HK. B reo-
METPHH A1 CTOPOH TpeyToibHHKa ABC obWeNnpuHATEIME CUUTAIOT
oGo3Havenna AB= ¢, BC = a, CA= b. Teneps B 6yxpeHHoO dopMe
MBI UMEeM TPH HepaBeHcTRa: @ + &> ¢, b+ec>a, c+a > b.

M3 3THX HepaBeHCTB cleayeT, ytoc — b <a,c—a<bur. 1.,
HNH B cnoBecHeH (opMe: paznocms A106bIX CIMOPON MPEy20ib~
HUKG Menbine mpemyeli Cmopons mpeyzoibiuxa.

HepapeHcTBO TPEYTONBHUKA CNEAYET TAKXKe H3 CBOHCTBa Mep-
neHaukyaapa (teopema 3,7). Kak oHO nonydaercst H3 3ToH TCOPEMEI,
fICHO W3 pHcYHKa 147, a—e. (B noKasaTenscTBe, NPCHILTIOCTPUHPO-
BaHHOM Ha pHcyHKe 147, §, MCTIONB30BaHO CBOWCTBO HEPaBEHCTB: O-
HOMMEHHBIE HEPABEHCTBA MOXHO TOWIEHHO CKNaabiBaTh. B JaHHOM
cnydae 3T0 HepapeHcTBa b > by, a > @\ 3HauntT,a+b> b +a,=c)
Cayuaii, uzobpaxéHHblii Ha pHcyHKe 147, &, pasbepure caMocToA-
TEABHO.

a) C &) C
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Kacanne nByx oKpyKHOCTeI

&9 A Tenepk paccMOTPHM, KaK MOTYT DAcTioNaraTbCa Ha MIOCKOCTH IBE
OKPYXHOCTH.

Ecnu IBe OKPYXHOCTH MEPecekalorTca B ABYX TOMKAaX, TO Ha OC-
HOBAHHMH HCPABEHCTBA TPEY¥roJbHHKA CYMMA WX paanycoB Gonplie
PACCTOAHWA MEXIOY UEHTpaMi, a pa3HOCTh MEHBLLE,

A MpH KAKHX YCAOBMAX JABE OKPYXKHOCTH GYAYT UMETh €IUHCT-
BEHHYIO 0BLUYIO TOYKY, T. €. kacambca? [TOHATHO, YTO 3T4 SAMHCT-
BeHHas obIan ToOYKa A0/KHaA GbITh PACTIONOXKEHA HA NPIMol, npo-
XOAALUeH Yepes UeHTPH OKPYXHOCTENM, HHavye noasunach Obl BTOpas
TOYKA NCPECCYCHHUA, CMMMETPHIHAA nepBoﬁ.

BHEUIHeE KaCaHUe sHYmMPpeRHee Kacariie
Puc. 148 Puc. 149

Bo3MOXHH clenyioiide ABa BUAA KacaHUs ABYX OKPYXHOCTEt:
eHewnee v gHympennee. Fcnu paccTosaHue MEXAY LIEHTPAMH PABHO
cyMMe panuycoB oxpyxHoctefi (puc, 148), To OHM KacaloTes opyr
OpyTa eHeuwiRumM obpazom. Ecnin Ke paccTosHHE MexXIy LEeHTpaMH
PABHO Pa3’HOCTH PaAMYCOB, TO KacaHMe enympennee. [Ipn atom
60nbLIAS OKPYXKHOCTH COOEPHKHT MEHBILYIO {pUc. 149).

AN® 3anaumn, 3agaHus, BOIIPOCH

320(n). lIna tpeyronsHuka 4AB8C NMocTpoATE TpH €ro BHEHU-
HHUX YINa, N0 OOHOMY ITPH KAXIOH W3 €ro BepiliuH.

321(x). B pasHoOeapeHHOM TpeyronbHuke MKP, rne
MK = MP, nocTpofiTe OIUH U3 BHELIHWX YINIOE: a) NpH
OCHOBaHWUH; 0) NpU BEpIIHHE TPeyrolbHUKA.
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322(n). HazoBWT¢ BHELIHMII YTOJI TIpH
pepminHe M TpeyroneHMKa KMF
(puc. 150).

323(n). HazoBuTe BHEWIHMIL yron pu
pepminHe D  Tpeyroapwnxka BDC
{puc. 151).

324(m). IlpoBeprTe, ABNACTCA NH YION
DCM BHEWHHM YIIOM TPEYIO/b-
Huka: a) ADC;, 6) ADB, p) DBC.
Moxer nu yron DCM GRITb OCTPBIM
(puc. 152)?

325(n). HazoBHTE BHELIHHE YTAB Tpe-
yroneHika MBP, n3o0pax€HHOrO Ha
pHcyHKe 1533, Moryt JIH 3TH YTAB
OLITE:  a) OCTPBIMM;  6) TYNEIMHU;
B) NpAMbIMH?

326(n). Hazosure BHemKHuEe yrabl NMpH
BepiiMHax C W P TpeyroJbHHKA
DCP. JIna Kakux TpeyroibHHKOB

DKB spigercs BHeLIHHM
(puc. 154)? Kakoit 3 yrioB Ha 3TOM
PHCYHKE SIBJIAETCS BHEIWHNM n0Ad

M F
Puc. 150
A

Puc. 151

B C M
Puc. 152

KaXIoro U3 TpeyroasHukos DCM, DMP, MDK?

327(n). B TpeyronbHHKE INKMHL] CTOPOH paBHBI 5, 6 ¥ 7. Jloka-
XHTE, UYTO MPOTHB CTOPOHB] INTHHOH 6 NeXUT OCTPLIH Yron.

328(m). JoxaxuTte, YTO B TYNOYTOABHOM TPEYTONbHHUKE ABA

OCTDHX YTJIa.

329(m). Jokaxure, YTO B TIPSIMOYTOABHOM TpEYTOIBHHKE

IBa OCTPBIX YrIa.

2 M C P K
a B
P
A o D

Puc. 153

Puc. 154
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3.3

330(n). Onpeaenurte, Kakoe H3 BBICKA3bIBAHWA JIOXHO:
a} y TpeyroibHuKa MOTYT ObiTb AEBa TYNbIX BHELIHNX YINa;
6) y TpeyronbH1uKa MOIyT OBITh 1Ba OCTPhIX BHELTHUX YINA.
OtBeT 0DOCHYIHTE.

331. U3BecTHO, 4TO PACCTOSHMEM OT TOUKM A0 NPAMOW SBIAET-
cd MEPNEHAMKYIAP. A CKOMb BEIHKA pa3HHLA B NMYTH, €C/TH
OBWTATLCS HE NO NepNeHANKYAAPY, a No OH3KOR K HeMY Ha-
KNoHHoi? [Mpoacaaiite cneayiownii onwiT. [1ycrs 4B — nep-
NMEeHAUKYNApP K TipAamod, npuuéM B — oOCHOBaHME
neprneHAMKynapa, C — HeKOoTOpasa Apyraa TOYKa NpAMOH.
[NeonpoGyiiTe cHavana OLEHHMTL HA I11a3 ¢ TOYHOCTBIO 10 (,]
cM AnuHy AC, a 3areM, BLIMOAHWB NOCTPOEHME, U3IMEpPbTE
3TO PACCTOSIHHME C TAKOH K& TOUHOCThIO, ECNH:
a)AB=5cm; BC=1cm;
6)AB=10cMm, BC=1cm.

HHTepecHo, HAMHOTO X Bbl OLUHGAHCE?

332({H). Ha pricyHke 155 PK = PM._ [loxa- K
xute,uyto /. I>2 3, £ PKF > 2 3.

333. B rpeyrosbanke ABC H3BECTHBI CTO- ! N3
poHb: AB = 4.3, BC =7, CA= P ' M F
=2./5. Kakoii yron B 3TOM Tpeyroab- Puc. 155

HUKE HABASCTCS HaWOONBIOMM, a4 Ka-
KOW — HAUMEHLIIHM?

334. TNpaman [ Kacaetca OKPYXKHOCTH C UeHTpoM O U panuy-
coM 3. UeMy paBHO paccTosiHUe OT TOYKH O 10 npamoli 1?

335(nW). Hailiante paccrosiHHe MexXIy ABYMA NapanieNbHBEMH
KACaTEALHBIMK K OKDYXHOCTH, ECIH PAIMYC 3TOR OKpyIKHOC-
TH paBeH 5 cM.

336(m). [epecexyTca M OB KacaTedbHBIE K OKPYXHOCTH,
NPOBEAEHHBIE YEPEe3 KOHLB! OAHOTO AUaMeTpa?

337(m). V3 naHHO#M TOukH, Nexauleit BHe AaHHOM NpaMoii, Kak
H3 LEHTPA ONMHLIWTE OKPYXHOCTb, KACAIOWYIOCH OaHHOH
ApAMOH,

338(n). Ha okpyxHocTti aaHe! TpH Touku M, N, K. TlocTtpotiTe
TpeyronbHHK ABRC Tak, uTODW ero CTOpOHBLL KacanMch
OKPYXHOCTH B YKA3ZAHHBIX TOMKAX.
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3.3

339. JIpe oXpYXKHOCTH KacaloTcs APYT Apyra B Touke A. Uepes
TOUKY 4 NPOBENCHA NpAMas, Kacaiolascs OIHOH U3 OKpyX-
HOCTel. JJoKaXHTe, YTO 3Ta MpAMas KACASTCH TAKKE W ApY-
oM OKPYXXHOCTH.

340. MoXxHo TH pacnoaoXUTk Ha TVIOCKOCTH 5 palTHYHBX 0K~
PYXHOCTEIA TaK, YToOH! A100bIC ABE KACANHCH MeXay coboii?

341(B). CywecTBYET 1K TPEYTONBHUK O CTOpOHaMu: a) 6, 2, 4;
6)6,2,3;8)6,5, 5?7

342(n). Onpenenure, CYLIECTBYET JIH TPEYTOABHHK, NEPHMETD
KOTOpOTO 26 cM, a OHA K3 €10 CTOPOH paBHa 13 oM.

343(m). Ha mnockocTn maHu TpH Toukd A, B u C. Kak oHu
MOTYT OLITB pacTiofoXeHbl, ecnu AC = 1,8 cm, CB = 32 Mmm?

344(n). Byayr 1 pacnioNaraTtbCs H3 ODHOM NPAMON TOYKH M,
N, P, ecimn MN=14cM, NP=18c¢cm,a MP=3cM?

345. Ha maocKocTn AaHH ABE OKPYXHOCTH C pagHycaMu R u r,
@ — PAcCCTOAHHE MeXOY MX UeHTpaMH. [IycTh A — Touka Ha
OnHOH U3 OKpyXHoOCTelt, B — Ha apyroii. B kakux npenenax
MOXET MEHATBECHA PACCTOSTHHE Mexny A u B, ecnu:
a)yR=3,r=1a=7, B} R=5,r=3a=7
B)R=T,r=3,a=1,

346(8B). Ilycts O — UEHTP OKPYXHOCTH panuyca R, 4 — To4ka
TUIOCKOCTH, PECnofoXxeHHasd Ha PacCTOTHHH a ot O. Cpenn
TOYEK OKPYXHOCTH €CTb TOUKA, caMasi 6tH3Kas K A, 1 camas
Hanekaa or A Touka., OGo3HauMM MEPBYIO TOUKY depes B,
a mropye — depea C. Kak nocrpouts Toukn B n C? Yemy
paBHEI OTpe3kU ABH AC, ecrm: a) R=3,a=4,6) R=35,
a=3? Bupasure ABu ACuepes RH a.

347(8T). Ha mnockocTu pacronoxeHs! Touku A, B, Cu D, Ha-
BECTHO, YTo AB = 1,3, BC =24, CD = 1,8, AD=5,5. Hati-
aute AC,

348(m). Ha nnockoctd pacronoxeHs Toukn A, B, C u D,
npuiEM AB=3, BC =4, CD =5, AC + BD < 2. Haiinure
AD.

349(m). Yemy pasHa anvHa CTopoHH AB Tpeyronshuka ABC,
ecad BC= 1, CA =7 ¥ AnrHA CTOPOKH AR Taxcke BbIpaxaer-
CA HENWM YucioM?




3.3

350(B). Haiinute nepuMeTp paBHOGEAPEHHOTO TPEYrONbHHKA,
ABE CTOPOHBI KOTOPOTO paBHB 3,9 1 7,9,

351. Boravcaute nepumeTp paBHOGEAPEHHOTO TYMOYTOJALHOIC
TPeyroJAbHUKA, IBE CTOPOHH KOTOporo papHpl 10 u 7.

352(n). B Tpeyronbnuke ABC npamas / nepecexaer CTOPOHY
AB B Touke K, a ctopoHy BC — B Touke P. Jokaxwure, uto
nepuMeTp YeThipéxyronbHuKa AKPC MeHbe nepuMeTpa
TpeyroabHuka A BC.

353(n). UmMerores mBa oTpeska, LIMHBI KOTOPHIX @ v b, M3-
BECTHO, YTO CYLIECTBYET TPEYTONLHUK CO CTOPOHAMN @ + 55,
S5a + 6b v 3a + 2b6. Yto Gonblue: g van b?

354(B). B kakux mpenenax MOXKET MEHAThCA MEPUMETpP Tpe-
YIOJILHHKA, Y KOTOPOTO 0B¢ CTOPOHL! PABHH g M 57

355(m). Jaub nBe OKPYXKHOCTH C PAIUYCAMH R U #, pACCTOAHUE
MEXIY MX LeHTpami paBHO 4. [TycTh A — TOYKA OOHOW M3
OKpyXHOCTEH, B — Touka apyroil. Kak mocTponuTh TOUKH A U
B, 1na xoTopbix ATHHA 0Tpe3Ka A B aBageTed HauGoaeiueid, u
TOYKH, AN KOTOpEIX OHa HauMenbwan? Kakowa nauBonb-
WAas H HAHMEHbLIAA UTHHBI oTpe3ka A B, ecau:
aA)R=5r=2,a=8; S)R=7,r=3,a=5?
BeIpa3sHTe 3TH BEJIMYHHB Yyepes R, ru 4.

356(n). loMa BunHU-[Myxa u [1aTauka Hax0OATCa Ha paccTon -
HHH | KM apyr ot apyra. OoHaXael OHY OAHOBPEMEHHO Bbl-
1IITH M3 CBOMX JOMOB M KaxAblit mowWENn Mo KakoW-To nps-
Moil, BuHuu-Tyx npoxoann 3 KM B yac, a [larauok — 4 kM
B Hac. Yepes HeKoTopOe BPEeMs OHW BCTPETHNUCH, CKOABKO
BpeMEHH MOTJIO NMPOAOJIXKATECA WX NyTemecTeue? YKaxHuTe
HanGoJbllee ¥ HAHMEHBILEE BOIMOXHOE BpeMS,

357. JokaxHTe, YTO paBHOCTOPOHHHH TPEYTrOJABHHK HMEET TPH
OCH CHMMETPUHM M BCE OHH MEPECEKAIOTCH B ONHOH TOYKeE.,

358. Mepumetp paBHOOGEAPEHHOTO TPEYTQJIbLHHKA paseH 40 cM,
a ODHA M3 ero CTOpOH B ABa pa3a Goaslue Apyroii. Halinure
CTOPOHBI TPEYTOABHHKA.

359(mB). JokaxuTe, YTO MEIMAHA TPEYTOJIbHHUKA MEHBIIIE MOTY-
CYMMBI 1BYX CTOPOH, MEXIY KOTOPBIMH OHA NPOXOAUT.

360. JokaxyTe, YTO B BHIOYKIOM YETHIPEXYTOJBHHKE CyMMa
AUATOHaAeH MEHbLIE NEPUMETPa, HO GOAbILIE ero MONOBUHDI.
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3.3

361. Tana oKpyXHOCTb paiuyca 3 U TOYKA A Ha PACCTOAHHM,
PABHOM 5, OT UeHTpa oXpyXHOCTH, HaliauTe pagnyc okpyx-
HOCTHU, KacaWEHCA TaHHOH W MMelolleH LeHTDP B TOMKe A.

362(T1). Ha mnockocTH MMeIOTCA ABe OKPYXHOCTH. YeMy paseH
PAAMYC OKDYXHOCTH, Kacalolleicsa JaHHBIX OKPYXHOCTER M
umercmed ueHTp Ha npaMoil, npoxoasanieii yepes MX LUEHTPLI,
€CNTU paguychl JAHHEIX QKPYXKHOCTEH W PacCTOAHUE MEXIy
HX LEHTPAMK COOTBETCTBEHHO paBHbL: a) 1, 3, 5:6) §, 2, 1, B) 3,
4, 57 CronbKO pelIeHHR HMeeT 3anaya?

363(B). MmewTca apa papHOGeNPEeHHEBIX TPEYTONbHHKA C PaB-
HEIMH GOKOBBIMH CTOpOHAMH. JIOKaXHTE, 4TO OCHOBaHHE
MEHBILIE ¥ TOTO TPEYTONBHHKA, ¥ KOTOPOTO MEHBILE IPOTHEO-
JIEXALKAI OCHOBAHMIO YTO/,

364(T). Xuteaw TpEX AepeBeHb, PaclONOXEHHBIX B BEPUIMHAX
TPeYrolbHHKA, PEIIUIN BRIPLITE OGLLMI Konoael. [1py 3ToM
OHH XOTAT PACMONOXKUTE KONOALL B TAKOM MecTe, 4TobbI 06-
KA nyTh BCeX ceMell 3a BoAOll 6bl1 KaK MOXHO MEHBIIE,
Kaxnas cemMbA ZOJXKHA XOAMTh 3a BONONW OOWH pas B A€Hb.
I'ne cnenyeT BLIPHITH KOMOAEL, €CH B AepeBHe A KuséT 100 ce-
meit, B aepeste B — 200 cemeit, a B acpeBHe C — 300 cemeif?

365(T). B BepluMHAX TPEYroAbHMKA DACTIONOXEHB LEHTPh
TpEX NONapHO Kacawmuxca okpyxHocteit. Haltonure paauy-
CBl 3THX OKPYXKHOCTEH, €C/IH CTOPOHDLI TPEYTONBHMKA PABHH
5, 6 u 7. CKoabKO pemeHN i uMeer 3azaya?

366. CxonbKo pasiHyHbBIX TPEYIONBHUKOB MOXHO COCTABHTh M3
OTPE3KOB, THHK KOTOPLIX paBHal 1, 2, 3, 4 u 5?

367(T). YueHUK U3MEPH CTOPOHBI W IHATOHANEL HEKOTOPOro
YeTHIPEXYTONBEHUKA H MOJAyYMBIIHECA THCIA PAcHoNOXHI B
nopsaaxe pospacraumsa: 1; 2; 2,8; 5; 7,5, Uemy papHa aHaro-
HaNb YETHIPEXYTOABHHKA?

368(n). [ycTh x, y U 2 — NPOU3BOABHBIC TIONOXKHTENBHEE YHC-
Ja, JIoKaxXuTe, YTO CYLIECTBYET TPEYroAbHHK, CTOPOHLI KOTO-
poropasHu g =x+y, b=y+ 2z, c=z+x

369(m). I1ycth a, b U ¢ — NTHHB! CTOPOH HEKOTOPOIO TPEYrOib-
HHKA. JIOKAXKUTE, YTO CYLICCTRYIOT MOJOXHTEABHEIC YHCIE X,
YHZTAKHE, MYTO a=x+y, b=y+ 2z c=z+nx

370(T). UsBecTHO, YTO B TPEyroabHol nupaMuae ABCD yron

DAB 6onviue yrna DBA, yron DBC Goneme yrna DCB. Ka-
KOl U3 AByx yrnos 6oabitte — DAC unu DCA?

101




4

Buasl ITCOMECTPHUUYCCKHUX 3aaa4
N MCTOIBI UX PCIHICHUA

Omeeuas HQ 60Npoc, 4em ypo-
KH MameMamuxu omauuaiomes om opyzux ypoKoe, Aio6oi yue-
HUK HAGEPHAKA CKAMCEIN, YN0 RA YDOKAX MamMeMamiuKu peuia-
rom 3adawu. Hayuumbes xopowso pewames 300auyu no mame-
Mamuke yoaémea OaseKko He GCAKOMY, HO YHumbCs peuiams
3a0ayu, y4umsca oymams, «<mpeHuposams U pa3susans ceou
MO32U» C HOMOWBIO MAMEMAMUYECKUX 3a0ay4 O0RdNCeH KaxCobiil
yuenurx. B omauuue om anzelpul, 8 zeomempuu noumu Hem
cmandapmuuix 3adav, pewiaemoix no oopasuam. Kawcoan 2eo-
MempudecKkas 3a0aua mpebyern UHOUeUOyarbHo2o nooxooa.
B amoil anase mbt paccmompum Hexomopbie guobl 300a4, Xapax-
mephbte UMeHHo ons zeomempuii. Kpome mozo, mbt nauném pas-
2080p 0 MeMOOAx 1 NpUéMax, KOMOpbie UCHOALIVIOMCA npu pe-
WEHUU 2e0MEMPUHECIUX 3a0a U 00KQ3amenbemee Meopem.
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4.1. T'eomMeTpuueCKHAEe MECTA TOYECK

BenomHuM, Kak MBI OTpenensatv OKPYXHOCTb.
Benomunnu? Tenephb 3aMetTiM, 4TC OKPYXKHOCTE
Mbl ONPRIASISUIA KAK 2EOMEMPUHECKDE MECHIo
moyex (puc. 156). Yto 370 3Ha4HT?

Ioa reoMeTpHYECKHM MECTOM TOYeK Oyaem
NOHHMATh MHOXECTBO BCEX TOUeK, 00Nanamux
onpencAtHHBIM TEOMETPHYECKHM CBOHCTBOM MO
OTHOINEHHIO K Kakoit-nnbo reoMeTprueckoit hu- Puc. 156
TYPE WK APYTOMY ODLEKTY.

B cnyyae OKPYXHOCTH 3TO MHOXECTBO COCTOMT M3 BCEX TOYEK
IUTOCKOCTH, YIANEHHBIX HA 38JaHHOE pAacCTOAHHE OT GUKCHPOBAHHON
TouxH nnockoctH. B nanvHeiiiem 6yner BhIACHEHO, 4YTO 3TO He
€IHHCTBEHHBIH CMOCOD 3a0aHUS OKPYXKHOCTH KaK NeOMETPHUYCCKOTO
Mecra Touek (TMT).

Quenpb YaCTO B KA4ECTRE FEOMETPHYECKOIO MECTA TOYEK BRICTY-
MaeT NpaMasg TUHUA WIH 4aCTH TpaMoi. Janeiue Mbl paccMOTPHM
HEKOTOPbIE BRXHEHIIME CAYYaU,

CepeanHHbBIIH NEPIEHIRKYISIP K OTPE3KY

@ Yr1o npencrapnaer coboli reoMeTpHMECKOE MECTO TOUEK TUIOCKOCTH,
PABHOYIANEHHBIX OT KOHUOB 3a1aHHOTO OTpe3Ka NMpAMO Ha mnoc-
KOCTH?

ChopMmynHpyeM 3TOT BONPOC B BHAE 3a1aut.

Jadaua 1. dan ompesox AR, xomopetii
aexcum ¢ Hexomopoi naocxocmu. Haiidu-
me ece mouku M naockocmu, 013 KOMOPbIX
AM=MB.

Pewernue. Oreet cnenyer M3 H3BECTHBIX BaM
CBONCTB paBHOBEOPEHHOTO TREYTONLHUKA.
HCKOMBM TCOMETPHUYECKUM MECTOM TO-
4YeK ABAACTCA TNpAMASA, MNEpneHAHKYNApHad
AB W npoxoaswas uepes cepeauHy AB
(puc. 157). Takylo npAMylo Ha3HBalOT cepe- 4 ’ B
unnvim nepnenduryasporm K AB. Cepe-
AMHHbLIF MepneHIVKynsap HARIAETCA O0CbI0
CHMMETPHH, TIPH KOTOpoit A nepexoour 8 B
{v HaoGopoT). I
B camom mene, ecnw M ~— Takaa TOYKa
TWIOCKOCTH, uyTo AM = MB, 1O, CcornacHo Puc. 157

nepnekQuyasp

Jeriioi

CE,
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CBOYCTBY paBHOOCIPSHHOTO TPCYTOAbHHKA, M NPHHALICKHT ce-
pPeAMHHOMY TepneHAUKYIspy. (OTdenbHO paccMaTpHBacM cepeau-
HY AB.)

Ecnu xe Touka M NpHHALIEXHT CEPEANHHOMY MEPNEHINKY/IAPY
K AB, TO {cM. 1. 3 TeopeMsl O MNPH3HAKAX PaBHOGCAPEHHOrO Tpe-
yronpHHKa Ha ¢. 81) TpeyroiibHHK AMB — pasHOOeZpeHHBIN H
AM=MB. ¥

MEl cneHAbHC TAK MOAPOOHO OCTAHOBHAHCH Ha COOCHOBAHHK
3TOTO BECHMA NPOCTOTO H OYeBHAHOTO daxTa. OueHb BaXHO, YTOOH
Bbl OOpaTWIM BHUMAHUE HA IIB€ CTOPOHbLI, IBE 4acTH J1000f 3amaqn
HA HAXOXIESHHE reOMETPHYECKOTO MECTa TOUEK.

1. C onHo# cTOPOHKL, HAZO YKA2aTh, KAKOH NHHHUH, KAKOMY MHO-
HKECTBY MpHHALIEXaT TOYKM, o0MagalomiMe 3agaHHBIM CBOHCTBOM,
(B 1aHHOM cnyuae TOUKH, Ans KoTophix AM = MB, nexar Ha cepe-
IHHHOM MEPNeHAnKynape K AB.)

2. C apyrofi CTOPOHLI, CISIYET A0KA3ATH, 4TO BCE TOUKM HaliagH-
HO MUHWW, HallIEHHOTC MHOXECTEA OONANRIOT 3aAaHHBIM CBOHCT-
oM. (B paccMmarpnBaeMoi 3anave:; mwa Beex Touek M cepeanHHoro
nepneHguKyaapa K AB umeeTt Mecto pabeHeTBO AM = MB.)

BuccekTpHca yria

g BuccekTpUCy yIIa TAKKE MOXHO PAacCMAaTPMBAaTh KAK T€OMETpHue-
CKOC MECTO TOUYEK.

Jadaua 2. Joxaxcume, 4mo 2eoMempuiecKum MECmom Mo4ex,
PACHOAONCEHHBIX BHYMPU OQHHOZ0 YeAQ U PAGHOYOAAECHHBIX OM €20
CMOPOH, AGAREMCA BUCCERMPUCA 3MO20 Yena.

Pewenue. Kax n B npeaplayiiem cayyae, Mbl JOAKHL NPOBECTH
CNSOYIOLINE NBa PACCYHACHHS,

1. Echu Touka M pacrnofoXeHa BHYTPH ¥rfa M HaxXOOMTCA Ha
PaBHBIX PACCTOSHHAX OT €ro CTOPOH, TO M JeXHT Ha SuccekTpuce
3TOTO Yrna.

OnycTve neprneHIMKynsapel MA H
MB ua ctopoHsl yrna (puc. 158), vz pa-
peHcTRa MA = MB Ha oCHOBaHHH COOCT-
BETCTBYIONIErO MPU3HAKA PABEHCTBA TpHA-
MOYTO/IEHBIX TPEYTONBHHKOB TONYYHM,
uTO TPEYrOABHHKH OMA u OMB pagHbI.
3HauuT, paBHbl yraet MOA w MOB, T1. e.
OM — Grccexrpuca yraa AOB,

2. Ecau touka M gexur Ha GUCCeK-
TpHce, To M PaBHOYNA18HA OT CTOPOH yria,
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4.1

270 YTBEPXKISHHE TAKKE OYCBUOHO, Bedb MPpH CHMMETPUH OTHO-
CHTENBHO NPAMOil, conepxalieit GUCCEKTPHCY, CTOPOHH YTNa nepei-
AyT ApyrT B Apvra. W

Ml BEOCTAaTOMHO NMOAPOGHO peililny 30€eCh ABE (YECTHO TOBOpPA,
HE TAKHE YK TPYAHBIE) 3a0aUl. ITO, OIHAKO, HE O3HAYAET, ¥TO TAK XKe
noApoOHO BRI JO/KHH 3aMIMCLIBATE PElLICHUE BCEX MpeaaraeMbuix 3a-
Aad. BaxXHo MOHHMAaTb, YTO STO MOXHO COEMaTh, M 38MHCATL CAMO-
CTOATENBHO TIOAPOBHOE PEIICHIHE HECKOIBKHX 3a1a4.

AB® 3anauu, 3agaHug, BOIPOCH

371(m). JaHa OKPYXHOCTDb C HEHTPOM B TOUKe O M PaiMycoM 2.
Kak pacnionoxeHsi Touku A, B W C OTHOCHTENBHO
OKPYKBOCTH, ecnH OA =1, OB=2, OC=3?

372(n). TocrpoliTe OKPYKHOCTE C UEHTPOM B Touke O H pa-
anycom 1,5 cM.
a) OTMeTbTe aBe TOYkH A M B Ha paccTosHum 1,5 M OT TOUKH
o
6) OTMeThTe TOUKY C Ha PacCTOAHHH 2 cM oT Toukn 0.
B) OTMeTbTe TOUKY D) Ha paccTosdHNy 1 M oT Toukn O.
r) flokaxkHTe reoOMeTpHYECKOe MECTO TOUEK, PACIIOMOKEH-
HBIX OT TOUKH () Ha PAacCTOAHKM GonbLIEM 1,5 CM.
o) Toe HaxomsaTcAs TOYKH, KOTOPHE PACOOOXEHBI Ha pac-
CTOAAHHH, MeHbIlIeM 1,5 cm?

373(n). MocTpoiite oTpesok MN, paBHBIH 4 cM.
a) IlokaxuTe Ha pUCYHKE TeOMETPHYECKOE MECTO TOYEK, VIa-
TIEHHHX OT M Ha paccToAHME 3 CM.
6) IMoxaxute Ha PUCYHKE MeoMeTPHUESCKOE MECTO TOUEK, via-
JEHHHIX 0T N Ha PacCTOAHHE 2 ¢M.
B} HallarTe ToukM, 0AHOBpEeMEeHHO YAANEHHBIE OT TOYKH M
Ha paccTosiHHMe 3 ¢M M OT ToukH N Ha paccroatue 2 cM. OBo-
3HAYLTE WX,
r) IokaxuTe MHOKECTBO TOUCK, KOTOPHE HAXOAATCA OT TOU-
K M Ha pacCTOsIHHHM MeHEBlieM 4 cM M OT TOYKM NV Ha pac-
CTOAHHH GOABIIEM 3 CM.
) oe HaxoaATCA TOUKH, XOTOPHIE PAcioloXeHb! OT TOYKH M
Ha pacCTOSHNH GonblieM 3 ¢M M OT TOYKH NV Ha paccTOAHHMA
GoabeM 2 cm?
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¢) CylllecTByIOT 1M TOYKH, KOTOPHIE OHOBPEMEHHO pacnoa-
ralTcd OT TOUKH M Ha pacCcTOTHHH MeEHbLUEM 4 CM U OF TOY-
KM N Ha pacCTOIHMHW MeHBIIEM 2 CM?

x) Yto npencrasageT cofoi MHOXECTBO TOMEK, KOTODBIE OI-
HOBPEMCHHO NEXAT HAa PacCTOAHWK 3 ¢M OT TOuKM M W Ha
paccToaHUM GONBWEM 2 CM OT TOUKH N?

374(n). dan TpeyroabHuk ABC co cropo- A
HaMH AB = 5¢m, BC=6¢cm, AC=4cM
(pyc. 159). B nepeceyeHuy KaKux reoMmet- A
PHUYECKHX MeCT TOUEK JICSKHAT TouKa A? £ >
6

375(n). A v B TOUKH NAOCKOCTH, MPHYEM
AB = 3 cM. Haitoute TOYKH MAOCKOCTH, Puc. 159
HaxOooIAWKHECH OAHOBPEMEHHO OT TOYKH A
HA PacCTOAHHHU 3 CM, a OT TOUKH B — HA PACCTOAHHH 4 CM.

376. Ha nnockoCTH OTMEYEHB! YeThipe PAITHYHBIE TOYKH A, B,
Cu Drak, uto AC = CB, AD = DB, Uemy papeH yron Mexay
npsasMbiMH AB 1 CD?

377. Ha nnockocTh oTMeueHbl ABe To4kd A W B, Hatinure reo-
METPUUYCCKOe MecTO ToueK C Takux, ¥to ABC — paBHoOea-
PEHHBI TPEYTONBHUK C OCHOBaHMEM A B.

378. Ha mioCKOCTH MMEETCs YFoa ¢ BEpUWMHON B Touke O
Hycte A 1 B — OBE TOYKH HA €r0 CTOPOHaX. YKaXHTE BCE
TOYKH OTpe3KA A8, paBHOYAATEHHBIE OT CTOPOH YINa,

379. Mycre M u N — nBe TOUKH, pacronokKeHHbIE BHYTPH YIaa.
Kaxnas M3 HUx paBHOyhaneHa oT CTOpPOH yiiaa. Jokaxure,
qTO npsmas MN MpoxonauT yepes BepLIMHY YIAa.

380(n). [ne HaxoaUTCs reOMETpPUNECKOE x >

MecTo Todek M (puc. 160), ans koTo- A\"“—i—"jﬂ
puix: a) BM = 3AM, 6) BM = 2AM. Puc. 160

B) BM < AM < 2BM?

381(en). Nyctk A v B — TOuKy maockoctu. Halioure reomer-
PHYECKOE MECTO ToveK A 3TOH MIOCKOCTH, LA KOTOPbIX:
AAM < BM . 6)AM 2 2AB; BYAM + MB=AB; 1} AM < AB,
BM > AR; n} Touku A, Bwu M aanAioTca BeplUIHHAMYK PABHO-
GepeHHOTO TPEeYrobHUKAE; e} 2 ABM — HaubGonsimit yron
TpeyroneHuka 4ABM;, x) / BAM — HauMmeHbuuif yron tpe-
yronbHHka ABM. 3} £ AMB — cpeannit no BefnMuHHe yron
TpeyronbHuka AMB.
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382(sm). Iycte A, By C — TOUKH [UVIOCKOCTH, He JeXallHe Ha
onHoil npamoit. Haitnute reoMeTpUdYecKOe MecTo Touek M
3TOH TIOCKOCTH TAKHX, YTO!
a) npaman CM nepecexaet oTpe3ok AB,;
6) nyy CM mepecexaeT oTpe30K AB;
B} oTpe3oK CM nepecexkaeT 0Tpe30oK AB;
NAM= BM= CM,
1) Gmkatiueit x M toukoil cpenn Touek A, By C armserca A.

383(T). Haitaure reoMeTpHUYCCKOE MecTo TodeK M, paBHOYHIa-
JEHHBIX OT TPEX CTOPOH TpeyToAbHMKA ABC,

384(n). Ha riocKocTH aHH OBE NEPEceKAOIUeEcs MpAMBE p
H ¢. HaitanTe reoMeTpudaeckos MeCTO TOUEK M a) papHOYIA-
JIEHHBIX OT P M g; 0) pacmionoxXeHHbIX HAMXE X p, YUeM K 4.

385. Ha maocKoCTH pPACMIONOXKEHE] IBE [IEPECEKalolINecs npa-
Mble. M3 TOUKH MX nepeceyeHHA ONHOBPSMCHHO HAYHHAIOT
IBUTATLCA B TOYKH, Kaxaad 1o cBoeil npsamoit. CkopocT
TOYEK paBHE, Kakyio TMHHIO OMHCHBAET CEpEOIHHA OTPE3KA
¢ KOHUAMH B IBHXYIUIHMXCS TOYKaAX?

386(m). Ha muockocTH n3o6paxeHa OKPYXHOCTh paguyca L.
Haiinure reoMeTpHdYeckoe MecTo TodekX M ILUIOCKOCTH, LA
KaXI0H M3 KOTOPHK PaccToAHHe Ao Gnuxaiieit k M Touku
OKPYXHOCTH PaBHO L.

387(T). Ha muockocTH MpoBcIEHE TPH NMEpeceKalolHeCs Nnps-
Mele. HalianTe reoMeTpudecKkoe MECTO TOYEK, PABHOYIANEH-
HBIX OT STHX MPAMBIX.

388(m). Hailnute reoMeTpHUSCKOE MECTO LIEHTPOB BCEBO3MOX-~
HHEIX OKPYXHOCTEH MIOCKOCTH, MPOXONALIMX Yepe3 ABe OaH-
HBIE TOUKU A ¥ B 310l MIockOoCTH.

389, Haitoute reoOMeTPHUYSCKOS MECTO REHTPOB BCEBO3MONKHBIX
OKPYXHOCTEH [ICCKOCTH, NEPeceKAIOUIMX B ABYX TOUKAX OT-
pe30K AB 310l MIOCKOCTH.

390(7). Myctb A 1 B — TOYKH ILIOCKOCTH, PACCTOAHHE MEXIY
KOTOPLIMH paBHo 1, HailtauTte reoMerpudeckoe MECTO TAKHX
TOUEeK M NNOCKOCTH, NS KOTOPBIX paccTOSHUA 00 A U B BH-
paxawTcsa HETWMMHA YHUCTaMH.
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4.2. 3a324H HA NOCTPOECHHE

@ T'eoMeTpHYecKHe 3a1ady Ha MOCTPOSHHE, BO3IMOXHO, CaMble ApPeB-
HHME MaTeMaTHuYeCcKKe 3a1a4M, KoMy-TO OHH ceHuac MOTYT TOKa3aThb-
cA He 0DYeHb MHTEPECHBIMU H HY;XKHBIMM, aaxe HanyMaHHeiMu. M B
CaMOM IeNe, TAE M 3a4eM MOXET NMOHAAOOGUTHECS YMEHHUE ¢ MOMOLIBIO
UHMPKYAS W JAHEHKH NOCTPOUTL NPaBRABHEIA CEMHAOLATHYTOMABHAK
WIH TPEYTOABHHUK O TPEM BHICOTAM, WK JaXe NMPOCTO NMOCTPOUTH
NpsAMYIO, NapaeNbHYI0 1aHHONH? COBpeMEHHDBIE TEXHUYECKHE YCT-
POHCTBA BBINIOJHAT 3TH NOCTPOSHUA GHICTPEE N TOUHEe, Yem N1o6oH
JeNOBEK, 4 TAKXe COSIAIT H TaKHe NOCTPOCHHUSA, KOTOphle HEBO3-
MOXHBI, €CITH UCNONb30BaTh TOILKO LIHPKYAb H THHEHAKY.

M Bcé ke Ge3 3a1a4 HA NMOCTPOEHHE NEOMETPHS TepecTaHeT OhiTh
reometpueit, Henb3a no-HacTonLueMy NOYYBCTBOBATL TEOMETPUIO, N0~
APYNXUTHECH € Hell, eCAH «NPOUTH MUMO» ITUX KAXYUIUXCA cedyac He-
MHOIO CTPaHHBIMH 3a8a4 Ha nocTpoeHue. C 3a0a4aMM Ha MOCTPOCHHE
Bl VK€ BCTPEYAIUCEH H B MIASILINX KAACCax, M B IpeAbUIYILAX Naparpa-
thax storo yuebHHKa. PAacCMOTPHM HECKONBKO HEC/IOXHEIX 3a1a4, KO-
TOPBIE AODKEH YMETH pelllaTh KaXIbif Y4EHHK H KOTODHIE B JanbHeii-
11EM MTOCNYXAT «ACTATAMU» TIPH Bonee CAOXKHBIX MOCTPOSHUAX.

Ho npexae yem nepeilTi K pacCMOTPEHUIO KOHKPETHBIX 3a8ad,
HAMOMHWM O TEX YCAOBHOCTAX, KOTOPBHIE CEA3AHB! ¢ 3a1aYaMH Ha No-
CTPOEHHE,

Bo Bcex TakMx 3a1a4aX, €U He CAeNaHO GTOBOPOK, pedb HIET O
NOCTPOEHKHU ¢ IOMOLUBIO ITHPKYJIA U IMHEHKH.

C nOMOLLLIO NHHENKH MBI MOXEM Yepes 2100bi¢ ABe TOUKU IIOC-
KOCTH TIPOBECTH NpAMYIo 1HHKIO. U Hudero Gonee! Marematuyeckan
JINHEHKA ONHOCTOPOHHAS H He UMEET JeNeHHA.

C NOMOLIBIO UMPKYAS MBI MOXKEM MOCTPOHTH OKPYXKHOCTD € 3a-
JAHHBIM LEHTPOM H 340AHHMM pagHycom. [1pu 3ToM paauyc 3anaér-
CH YKa3aHHeM TaKWX ABYX TOHEK HA MIOGCKOCTH, PACCTOSHHE MEXOY
KOTOPBIMH PAaBHO pagHycy.

MHOTHE TFeOMEeTPUMECKHE IMOCTPOSHHA MOXHO PEalH30BBIBATh
pasAHYHBIMH NMTAMK. [103TOMY HANO CTAapaThes B KAXKIAOM OTAENBHOM
cayyae HaliTH HaWAydylIyio MOCICAOBATEABHOCTE MocTpoeHnii. [pas-
Ja, 4YTO O3Ha4vaeT «Hauaydllas MoCHeloBaTC/IbHOCTE», BBIACHHUTL HE
Bcerna aerke. Ho B HEKoTOpHIX cnyuadx 310 cAenaTh BCE-TakH yaaérea.

HocTpoenve neprneHIHKyadpa K nNpsiMoi

&9 3adaua 1. fJana npamas | u mouxa A sne smoit npamoi. Ilo-
cmpotime RPIMYI0, NPOXOOAWYIO ¥epe3 A u nepnenduicyaapHyo {.
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4.2]

Pemenue. 1ns nocrpoenns nepnesmm-
Kynfpa OOCTaTOMHO CHAYana TMMOCTPOMUTH
TOYKY A', CHMMETPUUHYIO A OTHOCHTEIb-
HO /. 118 3TOre MOCTPOMM ABe OKPYXHO-
CTH C LUEHTPaMM Ha /, MPOXOIAIIHX uepes
TOYKY A {puc. 161; HA 2TOM pHUCYHKE M
nanee uMcna 1, 2 U 3 yKa3pIBaoT nocaeno-
BATENBHOCTD NMPOBedeHNA MHUIT). BTopas
TOUKA NEPSCEYEHHS 3THX OXKpyXHOCTed H
gact Touky A'. [poeas npamyo AA', MH
NOJIYYHNM HCKOMBIA MEPNEHIAUKYAAD. W

BHITOAHEHHOE MOCTPOeHHe, KaK BHAWTE, OUEHb 3KOHOMHUHO,
MoTpeGoBanocek NPOBECTH BCETO JBE BCMIOMOraTeNbHEIC TNHHH — ABe
OKDYXHOCTH, TPeThell AMHMell CTam HWCKOMBIA nepneHIHuKYIsp.
MeHBLIHM YUCIOM NPOBSASHHBIX THHHEH 060MTHCE Heb34.

A KaK OblTb, CNH TOUKA A pacloaoXeHa Ha npaMoit {? B atom
ciayvae MoXHO OeIA0 Obl NOCTpONTE HA NpsiMoit { Touku B u C, pas-
HoOYIanéHHEIe OT A, a 3aTeM NOCTPOUTE CepeaMHHBIN NEPIICHINKYAAD
K BC. Ho 310 nocTpoeHHe He CTOMB IKOHOMHO, KaK B Cydae, Korna
TOYKA PACTIONIOKEHA BHE TpaMoit £,

Mu ewé BepHEMCA K 3TOH 3aaaye, Mocie TOro Kak NpHoOpeTéM
HYXXHBIC JHAHHA,

Puc. 161

JdeneHue OTPE3KA MONOJIaAM

besycnoBHo, mobGolt U3 Bac, HaXe TOT, KTO He CAHIIKOM XOPOLLIQ YC-
BOMJ CBOMCTBA reoMeTpuyecKHX (UIYp, O KOTOPHX paccKaizaHo B
IpeaplayliuX rMaBax, COPaBUTCA ¢ 3aJa9¢i JeJeHMS OTpe3Ka Moo~
naM. H Bcé ke MB OCTAHOBUMCS Ha 3TOil 3a1aue, NOCKONLKY OHA BXO-
OHAT B YHCJIC OCHOBHBIX 3a1a¥ Ha NMOCTPOCHHE,

& 2adaua 2. Pasdesume dannsiit ompesox 3
nonosam. Unun, unave: dan ompesox AB, X
nocmpoiime cepeduny AB.

3ajaya CBOIMTCS K IOCTPOCHHIO cepe-
OMHHOTO NMEPNEHAUKYAsApa K AB. Touka ero
niepecedeHus ¢ AR SRnAETCA HCKOMORH. 5

Pewtenue. TlocTpoum nBe 0OAMHAKOBHIE
nepecexalomnecs OKPYXHOCTH C LEHTPaMH
A n B (puc. 162). Mposeaém npamyio depes
TOYKH MX NEepeceyeHHs K Haitném TOUKY nepe-
ceueHHa 3Tol npamoit ¢ AB, D10 W ecTb UG-
KOMasd cepennHa npaMoi A8, ¥ Puc. 162
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ITlocTpoenHe TPEYToJIbHHKA, PABHOIC JAHHOMY,
H YIJjia, pABHOTO JAHHOMY

@ Ecny Ha m1ockecTH H300paXkEH TPEYTOMbHUK, TO MK Ge3 Tpyaa CMO-
XeM B JTOGOM MeCTe MAOCKOCTH MOCTPOUTH TPEYTOMBHMK, PaBHbLA
niobpax€HHOMY. ByneM MCXOOHTh M3 TPETHEND NPH3HAKA PABCHCTRA
TpPeYToJLHHKOB,

OTIagEBaeM B HYXKHOM MECTEe OTpe3OK, PaBHBIH onHoOl M3
CTOPOH TPEYTOAbHKHKA. 3aTEM ¢ HEHTPAMH B KOHUAX 3TOTO OTpe3ka
CTPOMM OBE OKPYXHOCTH, pPaJMyCH KOTOPBIX PABHbI ABYM ADYTHM
ctopoHaM. HaxoauM TOUKH nepecevyeHus MOCTPOEHHBX OKPYXKHOC-
Teil i T. 0. (puc. 163).

To4HO TAK XKe CTPOUTCA TPEYrONBHHMK Mo TpéM cTopoHaM, Pai-
HULA JHWb B TOM, 4YTO JAHO HE H300paxeHHe TPEYTONbHHKA, a TPH
OTpPE3KA, PABHEIE €TI0 CTOPOHAM,

YMea cTPoRTh TPEYTONBHWK, PABHEI JAHHOMY, MBI JIETKO Cpa-
BUMCH H € 3anadyeil NocTpOeHWE MHOMOYTONMBEHUKA, PRBHOTO H300pa-
XEHHOMY, a TaKkKe OO0 (HHTYpH], 00pa30BaHHON NPAMBIME, Jyva-
MH ¥ OTpe3KaMH.

PeltiM, HanpuMep, CASAYIOUIYIO 334a4y.

&9 3adaua 3. Hocmpoime yzon, pagnuiit IaHKOMY.

Pewenue. 3o noctpocHMe Nerko CBOINTCA K NOCTPOSHUIO Tpe-
YTONIBHMKA, DABHOIO JaHHOMY. BeiGepem Ha cTOpOHAX yIia no [po-
H3BOABHOH Touke. [ycThb 310 ToukKH B 1 C, BeplIKHA yriia — ToukKa A
(puc. 164).

TTOCTpOHE Tenephb TPEeyrOAbLHHK, pPaBHLIA TpeyrontHuky ABC,
MEl BMECTE € 3TMM MOCTPOMM M YTON, PaBHLIH NaHHOMY. W
ITocTpoenne GHCCEKTPHCHI YTAA
&9 3adaua 4. Mocmpoiime Guccexmpucy dannoeo yeaa.
Pewmernue. Paccmotpum yron ¢ epmnnoit 4. [posenéM oxpyx-
HOCTB [IPON3BOJIBHOTO PATHYCA C LEHTPOM B TOUKe A. OG03Ha4HM ye-

C
< C

F-] F=

4 = B A~ T "B, A B
Puc. 163 Puc. 164
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pes B u C TOUKH NepeceycHHA OKPYKHOCTH CO
CcTopoHaMH yriaa (puc. 165). Tenepb MOCTPOUM
ABE MEPECEKAIOIIMECA OKPYXHOCTH PAaBHOrO
panMyca ¢ ueHTpamH B Toukax B u C. Bosbmém
TOYKY HX TIepeceyeHH, ISKaLIYIO BHYTPH YTJIa.
O6o3Hauum eé 6ykeoit D. TpeyronbHuKH ABD
U ACD papHel no TpEM CTOPOHAM. 3HAUMT,
paBHul yrasl BAD n CAD. Jlyw AD sarnserca Puc. 165
OHCccekTpUCOi paccMaTpiBaeMore yrna. W

B orauMuKe oT npenbioIyHIMX 33134, pelMTh KOTOpble De3 oMo-
Y yyeOHMKa Mor Obl 11I000H IIKOABHHK, 3aJa4a, o KOTOpo# ceitvac
noiaéT peusb, ABNACTCA Gosree TpyoHO#. Bo BCAKOM Clydae, pelueHHe,
KOTOpOe OyAET NpeaToKeEHO, HAMTH HE OYeHb Jerko. Ja u obocHOoBA-
HHE NPaBWILHOCTH NOCTPOCHHA HE CTOMb OYEBHIHO.,

HocTpoenue npaMoii, napaiieabHoil JaHHONA

&) 3adaua 5. Hana npamas | u mowxa A, pacrnonoxcennan ene
smoii npamoli. Hocmpoiime npamyro, npoxodauyro wepez A u na-
panaenvhyio l,

Petuernue. Toctporm oKpYXHOCTb, MPOXOASALLYIO YEPES TOYKY A H
nepecekanmyio npaMyio ! B toukax B n C (puc. 166) Tak, 4To oTpes-
K AR n AC He paBHBL (JA1 3TOTO UEHTP OKPYXHOCTH HE NOJLKEH
JiexaTh Ha NePneHINKyAApe K npamMoit /, npoxonainem vyepe3 A.) TTo-
CTPOMM TEMNephb elé OZHY OKPYXKHOCTb ¢ HEHTPOM B T U PafHycoM,
paBHBIM A B. Cpeyn TOUEK NepeceueHNA MOCTPOSHHBIX OKPYKHOCTEN
€CTh OAlHA TOYKA, COEHHME KOTOPYIO C A MBI TIONYIUM MPAMYIO, Na-
pamnenphyio ! (cM. pHe. 166). okaxem 310, PaccMoTpumM npsamyio p,
MPOXOMSALLYIO YEPE3 LEHTP NepBOH U3 NOCTPOSHHBIX OKPYKHOCTER 1
NepneHauKyIApHYIOo /.

ITpyu CUMMETPHE OTHOCHTERHO NpAMOIf p »
TO4KH B H C nepexonart onHa s apyrvio. Touka AT A
A nepeitaér B Takylo Touky A’ nepBoi OKpyX- P )

HOCTH, 114 KoTopoRt CA'= BA. 310 03HaYaeT, 2
Y10 A’ — OAHA W3 TOYEK MepecedeHUus OKpyX- 1
HocTelt 1 v 2. (3ameTHM, UTO 4’ HEe MOXET COB- |

nacire ¢ A. Bor 114 4ero norpebopanock yeno- 3\\‘_/0
BHe AB = AC.) IMpambie / n AA’ nepnedamky-

NAPHBI OOHOK nNpAMOA p, a 3HAYHT, OHM

napa\yielbHBbL. Puc. 166




WTak, MBI 10KA3ANH, YTO CPeNY TOUEK NepecedeHKsa OKpYKHOCTEH
B CAMOM IeJ1e UMEeTCA TaKas TouKa A ', uto npaman A4’ mapannesabHa /.
lMockonbky ABE OKPYKHOCTH NepecekarTcd He Gonee 4eM B ABYX
TOUKaX, BHOpaTh HYKHYIO TOUKY NIEpeceYeHUA, KaK MPaBWio, HETPYR-
HO. ¥

IMocTpoenue Kacarensnoli K OKpYKHOCTH

Teneps paccMOTPHM 33134y O NOCTPOSHUHN KacaTe/IbHON K OKPYXHO-
¢TH. Ho Ha 5ToT pa3 nocTpoeHHe GyleT He O4MeHb 3KOHOMHYHBIM.
MOXHO, KOHeYHO, NMOKa3aTh H Gomnee yaoOHYI0 KOHCTPYKUHIO, HO
2ng ero 000CHOBAHUS HYXHBI MEOMETPHYECKME 3HAHMA, KOTODBIX
¥ HacC MOKa HeT,

Celiiyac Xe Mbl XOTHM MOAYEPKHYTE, YTO B NMPHHLKANE 3034y O
NOCTPOSHUH KACATEIBHOM BNCGAHE MOXHO peluuTh, KcTaTy, B MaTe-
MAaTHKe HaJHUue NoaooHOM ﬂpHHI.lHUHaJTbHOﬁ BO3MOXHOCTH OUCHB
BaXHO.

€3 3adaua 6. [ana oxpymcrocme, y KOMopoit yKasan ueHmp,
u mouwia A sxe smoii okpysxchocmiu. flocmpoiime npamyio, npoxo-
Oy wepes A 4 Kacaowyioca OQHHON OKPYNCHOCHILL

Pewenue. O6o3Hauum yepes O LEHTP OKPYXHOCTH, a uepes B —
TOYKY KACAHMA KacaTeJIbHOM ¢ OKPYXHOCTBIO. Kak MBI 3HaeM, yron
ABO npamoii, B npaMoyroasHoM TpeyroabHuKe A BO n3BecTeH Ka-
TeT BO, paBHBIH paTMyCy OKPYKHOCTH, H TUNMoTeHy3a AQ. Mo atuMm
JAHHBIM MOXHO MOCTPOMTL TPEYFONBHHK, DABHBIA TDEYTrOABHUKY
ABC (prc. 167). (BCOMHMTE CHELHANBHBIM MPU3HAK paBeHCTBa
MTPAMOYTONBHBIX TPEYTOIbHHUKOB, }

Jna 3TOr0 NMOCTPOMM /IBE MEPNEHAMKYNSPHLIE MPAMBIE B NO60M
MECTe TUIOCKOCTH. Ha ofHOM W3 NpAMBIX OT TOYKH P — TOYKH HX nepe-
CeucHMs — OTIIOKNAM oTpesok PK, paBHbiii pamuycy BO, 3ateM npose-
D&M OKPYKHOCTb panuyca A0 ¢ neHTpoM B Touke K. OBo3HauHM Yepes
M TOYKY nepecedyerrs 3TOH OKPYXHOCTH CO BTOPO# NpAMOIA.

Puc. 167
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{TonyynBuiMiica npPIMOYTONBHBIH TpeyroibHHK MPK pasen
Tpeyroibhuky ABO. Kater MP paeeH xacatenwHoit AB. Tenepo
CTPOHM OKPYXHOCTb C LEHTPOM B TOYKe A M PaTHYCOM, paBHEIM MP,
Touxu g€ nepeceueHUs c JAHHOH OKPYXHOCTBIO OyOyT TOUKAMH Ka-
canu. CoelHHAA MX C A, TIOTYYHM HCKOMBIC TIpaMbIe, W

W3 Haummx paccyxpmeHuil crnemyer, YTO 4Yepe3 MPOHIBONBLHYIO
TOYKY, PACTIONIOKEHHYID BHE OKDYXHOCTH, MOXHO NPOBECTH POBHO
B¢ MPAMBIE, KaCAIOLIHECA 3To OKPYXHOCTH. [pH 3TOM OTpe3kU Xa-
CaTeNBHBIX OT JaHHON TOYUKM A0 TOUcK KacanHs paBHHL. [locneamee
KOPOTKO MOXHO BHIDA3UTh CNEAYIOUIMM 0DpasoM: Kacamesbnste K
OKPYICHOCTIN, RPpOgeOfnnbie uz 0OROHE mowrxu, pasnot. 310 HallO
3aMOMHHTE.

ABM® 3anauu, 3a7aHHA, BONPOCH

391. Hocrpoiite yron, pasHuiii: a) 45°; 6) 22°30°.

392, Mocrpoitte NPAMOYTONBHEIN TPEYTONLHHK ¢ KATETAMH,
paBHbIMH 3 cM. YeMy paBHH AIBA OCTPRIX YINa (M3MEPETE MX
C MOMOLUEIO TPAHCTIOPTHPa)?

393. Ha naockocTH HM306paxéH yroil BelHuHHoit 44°, Kak
MOCTPOMTE YTOn B 1°2

394. BosbMmuTe TPH NPOH3BOIBHEIX 0Tpe3Ka. [TocTpoliTe YeTsl-
péxyronbHHUK ABCD, B KOTOpOM YTNB TIPH BepmInHAaX A u B
npaMeie, a cTopoHb DA, AB v BC parHH 3aJaHHRIM OTpe3-
kaM. Bcerna nu Takoif YETHIPEXYTONBHUK CYILECTBYET?
CKONBKO CYIIECTBYET TAKHX 9 THPEXYTONBHHKOB?

395. BoabMuTe TPH MPOK3IBONLHEBIX OTpe3Ka. [TocTpoiite YyeThl-
pEXYronbHHK ABCD, B KoTOpOM YINH Nipy BeplinHax A u B
OpsiMbIe, A ¢cTOpOHbl AB, BC u CI) paBEHM 330aKHBIM OTPe3-
KaM. Bcerma s Takoil ueTHIPEXYTONBLHHMK CYIUECTBYET?
CKONBKO CYLECTBYET TAKHX YETHPEXYTONBHHKOB?

396. [locrpolite OTPe30X, CAMMETPHYHEI JAHHOMY OTHOCHU-
TeABHO 3aJaHHON TPAMOIA,

397. MMocTpoiiTe TPSYTONBHHK MO ABYM CTOPOHAM M BHCOTE,
NpoBedEHHON K TpeTheil cTopoHe.

398(m). MocTpoiiTe KaKy0-HUOYIL OKPYXKHOCTb, KACAIOLLYIOCH
CTOPOH ZaHHOTO YIa.
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S D

4.2

399(BT). IlocTpoHTE OKPYXKHOCTh NAHHOTO pamnyca, Kacalo-
LYI0CA ABYX JAHHBIX OKPYXHOCTEH.

400(B). Pasnennte naHHYI0 AYTY OKPYXXHOCTH HA ABE PaBHbIE
AYTH.

401(»). NocTpoiite TpeYronbHUK NO IBYM CTOPOHAM H MeAMaHe
K TpeTbei CTOpOHe.

402(T). Kak npoBecTH NPAMYIO Y€pe3 ABE TOUKH, €CTH HMEIOT-
ca UAPKYAL M IHHERKA, ATHHA KOTOPOit MEHBILE PACCTOAHHA
MEXIY AAHHBIMH ToYKaAMH?

403(T). Ha naockocTi MMetoTest Tpu nipsambie: /, p u g. To-
CTPOHTE Ha NIPAMBIX [ U p TOUKH A v B Takue, 4ToObl OTPE3OK
AB 6n11 nepneHINKYAApeH NPAMOH ¢ W OeRHICs 3TOH Npsa-
MO nomnonam.

404(T). Yepes Touxy nepeceueHUs IBYX OKPYXHOCTEHM npope-
OUTe MPAMYIO, 00pa3yIoOUIyIo PaBHEIC XOPObl NpH Mepeceue-
HHH ¢ STHMH OKPYXHOCTAMH.

405, Pasznennte nononaM IaHHBIHA OTPE3OK, €GN CTh INHEH KA
H CAOMaHHBIH UHPKYNb, NO3BOAAIOLIHA N300paXaTh OKPYX-
HOCTb TOABKO OHHOTO paguyca, MPHYEM 3TOT PAInuyC MEHbLIC
NOMOBKHBI OTPE3KA,

406. NaHb OKpYXHOCTh W npsMas. Haiiivte HA NpsMoi Bee
TOYKH, KacaTe/bHble H3 KOTOPBIX K OKPYXHOCTH DaBHbLI JaH-
HOMY OTpe3KY.

407 (m). Ha r10cKOCTH H306pakeHa OKPYXKHGCTh, HEHTD KOTO-
poit He yKazaH. ITocTpoliTe UEHTP 3TOH OKPYRHOCTH,

408(m). UmeeTca Monensb TPeyrOALHOM MUPaMHIL, HAa TPaHAX
KOTOpOiH MOXHO IeaTh TEOMETpPUYEeCKHe MOcTpocHuA. Pe-
WIMTE CASAYIOLIKE 3aMa4H.

a} B aByx rpaHax MHpaMniabl 0TMeYeHO no oaHol Toyxe, Io-
CTPOATE Ha TMcTe ByMarH OTPe30K, paBHBI OTPEIKY MPAMOIi,
COENHHAWER OTMEIeHHbIE TOYKH.

0) B onHoit 13 rpaueli NpoBeJeHEl TPH MPAMBIE, TIEPECEKalo-
mMeca 3a npeaenaMu 3toif rpanuu. [lpu npoaonxeHHn 3tH
npambie 06palyioT TpeyronsHUK. [TocTpoitTe Ha aucte Gyma-
Il TPEYTONLHUK, KOTOPEIH paBeH TPEeYTroAbHHKY, 0Bpa3opaH-
HOMY 3TUMM OPSAMBIMH.
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4.3

A B C A B . C
Puc. 168 Puc. 169

409(n). Ha pucynke 168 AC -— xacarensHas, B — Touka
kacauus, AO = OC. Hokaxure, yTo AB = BC,

410(n). Ha pncyHke 169 AC — xacarenpHasi, B — TOUKa Kaca-
Hua, AB = BC. Jokaxute, uto AO = OC.

411(n). Ha prcyrke 170 AB u CD — xacarenbHele, M u N —
TOuKH KacaHus. [lokaxure, yro AB = CD,

412(n). Ha piicynke 171 AA, u BB, — Kacatenmhuie, A, A, B,
B, — Touxu xacanua. Jokaxure, 4to A4, = BB, n touka K
NEKMT Ha oTpeske OO0,

Puc. 170

4.3. KpaTuaiimye nmyTH HA IWIOCKOCTH

@ Kaxk MBI 3Ha¢M, 4TOOB! TIONMACTE H3 OOHOH TOYKH ILT0CKOCTH B APYTVIO
KpaTdafillMM TMyTEM, HaAO JIBHraThCA IO ApPAMOH JIMHUH. 3TO npo-
CcTenas aanaya Ha OTHICKaHie KpaTyaiiero myrd. CymecTByer psan
ropasfo Gonee CIOXHEIX, HHTEPECHBIX M BAXHBIX 1715 MPAKTHKH 34034
nogo6GHore poaa. HanpuMep, COeTHHHTH HECKOILKO TOPOAOB AOPOTa-
MH TaK, YTOOH MOXHO OBUIO MPOEXATh B KaXIBLIK ropon 13 mQooro
ApYToro, a ob11as JUIMHA MOCTPOSHHBIX JOPOT ObLIa HaKMeHbILEH,
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B »rom naparpadpe Mbl pacCMOTPHM KAACCHYECKYIKO FrEOMETpUYE-
CKYIO 3aa4yy TAKOIO poida, KOTOpO#W O4YeHb JIeTKO IPHAATh 3aHHMA-
TeAbHE# BMA, Ho MBI 3TOTO den1aTh He ByaeM M OrPaHHUMMCA CYXOH
MAaTeMATHYECKOH HOPMYAUPOBKOH.

b9 3adaua. Hdana npamas | u dee mouxu A u B no odny cmopony om
Hed, Haiidume na npamois | mouxcy M marxyro, umober Oruna day-
3gennoll romanol AM B 6oina naumenbiuell,

A’ PemieHne 3agavM 3arpyaHAET To, YTO
TOYUKU A B B pacnoioXeHbl [0 0OHY CTOPO-
M, Hy oT {. BoT ecnu 68l... (BrIpo4Yem, He Gyiaem
NLITATLCH NOKA3aTh, KAKHM oOpa3oM CMYT-
B Hasg JOTANKA MOXeT DOPMUTECS B HACTOSA -
utee peweHue). PaccMoTpuM camo peute-

HHe.

L

Pewernue. BoibMéEm nobyio Touky M

Ha npaMoi /. [locTpoUM TOYKy A’, CUM-

A METpHUYHYIO A oTHOCHTEALHO [ {puc. 172).

Puc. 172 Mockonbky AM = A'M, nnuHa AOMaHOK

AMB Bceroa pasHa AnuHe aoMaHoll A'MB. Ho nocnenusas byaeT

HauMeHBLIEN, KOoraa oHa NpeBpallaeTcs B OTPe30K npsaMoi. 3Ha-

YHT, HCKOMOH Toykoii Ha { OydeT TOyka, B KOTOPOH ¢€ nepeceydr
oTpe3ok A'B, OGo3Hauum e€ yepes M,

H3 coOTBETCTBYIOLLMX CBOHCTB YIAOB ¢ChedyeT, UTo AAs HalleH-
Hoit Touky M, nyun M, A u M, B obpasyiot ¢ / paBHbie yrbl. MMeH-
HO MG TAKOMY 3aKOHY NPOMCXOOHT OTPaXCHUE CBETA, T. €. eCH Onl
Mbl CMOTAIH HATIPABUTH Iy4 CBeTa U3 A Tak, UToObl OH, OTPA3UBILIHCh
OT NpAMOH /, monan B B, TO 3TOT Ny4 peanvioBan Obl KpaTdyadllIni
nyrh. ¥

AB® 3anauu, 3anaHus, BONPOCH

€9 | 413(m). Ha pexe pacnionoxenet a8a octposa A U B. TypucThl,
OTNIPABMBILHCE HA Daiioapke OT OCTpoOBa A, XOTAT NONACThL Ha
ocTpoB 8, neHuiBag nooyepéHO Ha 1¢BOM M NpaBoM Heperax
pekn. Kak OHKX OMXHBI POJIOXKUTL CBOH MapLupyT, YTobbI
BEChb NMYTH HMe] HAUMEHBLUIVIO ANHHY? (bepera pekM — nps-
MBEIE THHHH, OCTPOBA — TOUYKH.)
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4.4

414(m1). BHYTPH 0CTpPOro yriaa orMeucHa Touka A, Halinnte Ha
CTOpOHEX YT/Ia TOYKH B v C Taxue, 4yrobul mepuMerp Tpe-
yroasHuka A BC 6bi1 HAaMMEHBLUINM,

415(x). Naua TpeyroneHas niupamuna ABCD. Haitnute Ha pe6-
pe CD touxy M Takyo, utoGel AaKHa NoMaHolt AM B Bbu1a
HaHMeHbLICH,

4.4. O pemieHHy reoMeTPUIECKHX 3214

B npeantaymux rinasax v maparpadax Mbl pacCMOTPEnH MHOTO Teo-
MeTpHdecKux 3agad. HekoTopele M3 HHX BaM ITOKA3AIHCE HHTEPEC-
HHIMH, ApPYTHE — HE O4EHb, OAHU GbLIH AOCTATOUHO NEFKHUMH, a ApYy-
rHe — BecbMa TpyOHbLIMH. HaM KaXeTcs, YTO MHOTHE WKOABHHUKH
xoTein 6bl HAYYHTHCH pelliaTh MHTEpPECHbIC W TpynHble 3amaun. Ho
Kak 370 caenats? M3 yero cknagblBaeTCd YMEHHE PELaTh TeOMETPH-
yeckHe 3anavu?

KoHeuHo, Heo6X0aMMO XOpPOILLIOo 3HATh H TOHHMATh TEOPHIO, OC-
BOMTb NOHATHA, YCBOHTE TCOPEMBI, Pa300paThes B HOKA3ATENLCTBAX H
npuMepax.

Hano yyuTbes ACAATE XOPOLNHE, DONBLIAE M KPACHBBIC YEPTEKH,
a HHOTAA HE YEPTEXN, a PHCYHKH, HepTeXH-PHCYHKH, €CIH OHH Bbl-
[OJAHEHD MPAMOTHO, MOI'YT CHIBHO OOGNSIMUTDL NOKCK PELICHHWA, pa-
00Ty HAO HHM.

CneayeT no Kanjie cofHpaTk reoMeTpuvuecKHe (akThl, METOIb
peLlieHHA 3aday, OTACABHLE NPHEMBI, 00paluas ccoboe BHUMaKUE Ha
3ajavu, oTMeueHHbIe OYKBOii () (noae3nsie). Jo HEKOTOPLIX METO-
JOB M NPHEMOB CAMOCTOSITE/IbHO IOAYMATBCA HE Tak-TO npocto. Ho
pa3obpaBIIKCh B TOM, KaK 3TOT MeTOA «paboTaeT» Ha NpUMepe OAHOM
HIW HeCKOBKHUX 3a1a4, BH B ZafNbHeillleM CMOXeTe ero caMocTos-
TEJAbHO TPHMEHATD.

HanpuMep, B mpeauayuicsM naparpade Ovino pazobpaHo petie-
HHe OOHOH KpacuBoH reoMeTpUUECKOM 3319l O HAXOXNEHUHU KpaT-
yallIero MyTH MEXLY ABYMS TOYKAMH C <[IOCEUICHHEM» 3a0aHHOH
npasmoit. IMocne sToro 3amayu, npuBenéHHbIE B KOHUE naparpada,
BO3MOKHO, NOKA3AIHCH BAM He TAKUMU YK TPYAHHMH. Beab B HHX
{peyt NAET O ABYX NEPBLIX 3adaYax) HALO OBUTO HIIL JBAXIR NPHME-
HHUTb NPHEM, HCNOIL30BABIUMICA NPH pellleHHH OCHOBHOM 3aa4H,
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4.4

AN

GUAZOHARL

Puc. 174

BOABIIKMHACTBO ACKa32aHHHX A0 CHX NOP
TCOPEM OTHOCHTCS K T€OMETPHU TPEYTOb-
HHka, UTo He cnydalino, Belb TPEYronh-
HHK — 3TO NpocTellinil U3 MHOTOYTONBHH-
KOB, npocreiiwas ¢mrypa. PelieHHe 0Y¢Hb
MHOCMMX 3afaqy CBOOMTCS K PACCMOTPEHHIO
OOHOTO MAK HECKOABKHX TPEYFOALHHKOB.
MOXHO IaXe TOBOPUTbL O Memode «iAio-
seaozo mpeyzoavpruiar, CyTh €ro COCTOUT
B TOM, YTO B 3aAaHHOI pUrype HAIO HAHTH
TPEYFONBHEK (WAH TPEYTONbHHKH), K H3Y-
YEHHK KOTOpPOTO {KOTOPBIX) CBOOHTCA pe-
wexHue 3amayn (puc. 173).

HMHorza wis 3T0H UM Hano CHavana
MIPOBECTH Kakoe-HMOYOb OOMOMHHUTENLHOE
nocTpocHMe. HanmpuMep, B YeThIPEXYTONBHM-
Ke TIpPOBECTH ZHAaroHanb (puc. 174) UK KOH-
Bl XOPAbL OKPYXHOCTH COCIMHITD C e& UeH-
TPOM.

CJ]CI[)"ET 3aMOMHHUTE HEKOTOPLIE NOCTPOEHHA, HAaCTC HCNOIbL3YE-
MbIe B CXONHBIX cuTyaunsx. Moka xorenock Obl 00paTHTL BaLIE BHH-
MaHHE Ha ODHO AOMNOAHHTEABHOE [TOCTROSHHNE, KACAKOIIEECH MEOHA-
HEl TPeYronbHUKa. ECIK B yenosuy 3ajaun GUrypupyeT MeauaHa, TO
O4EHb YACTO MOMOYB PEIIEHHWK MOXET MPpOmOAKeHWe MearaHbl Ha

paccTosHue, eif paBHOE.

Tenepb HEMHOID MOrOBOPHM OO OMHOM, MOXanyil, caMoM pac-
NpocTpaHEHHOM B IIKOJNBHOM NPAKTHKE BHAC 3agad, — O 3a0avax Ha
BhIUMCNEHMe, Pe3y/IbTaToM pELIEHHA ITHX 33134 ABIASTCA OTBET. X0~
TA HH B KOEM CAYYAE Helb3A BCE CBOOUTL K NOWCKY OTBETA.
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«Belb OTRET-TO MPaBHABHBIA», — NBITASTCA 3AIMTHTE CBOE pe-
IICHWEC YYCHHUK OT «OpHAHPOK» YYHTEAA. Takum YICHUKAM CTOUT
19

3aMOMHUTL cacayiolinil mpumep. BoabméM mpobs 95 Cokparum

Ha 9(??): Sli_g = ég = % OTBeT npaBHAbHBIN,

OoHAKO Mbl HEMHOTO OTBASKAMChL. B reoMerpHyecKHX 2anauax
HA BHYMCNEHHE eCThb MHOro of1tIero ¢ MPUBLIYHEIMHA apudMeTHue-
CKUMHU U anreGpandyecKnMU 3a0a4amH.

B HEKOTOpBIX CAYYaAX PelINTh MX MOXHO, NOCIeNIOBaTENBHO,
IIAT 32 HIATOM BHYHUCAAS HYXHBIE BETHYHHDBI, NOKA He OYIET Tpoii-
IeH MYTH OT TOTO, YTO AAHO, K TOMY, 4YTO HYXHO HaiTU. B KauecTBe
TIpHMEPA PACCMOTPUM 3aRauy, aHAIOTHYHYIO 3amade 297 u3 § 3.2

&9 3adaua 1. B mpeyzorvnuxe ABC ussecmmuwm cmopons: AB = 8,
BC=9, CA=10. Ha cmopone AC e3ama mouka M max, wmo
AM = 4. Hpaman, npoxodawasn wepez M nepnenduxyaapro Gliccex -
mpuce veaa C, nepecexaem npamyio BC ¢ mouxe P. Hpaman, npo-
xodauian yepes P nepnenduxyanpro Guccexmpuce yena B, nepece-
xaem AB 6 mouxke Q. H naxonel, npaman, npoxodsawan vepes O
nepnenduryanpro Guccexmpuce yeaa A, nepecexaem AC ¢ moy-
ke K. Hatidume dauny ompezxa MK.

Pewernue. Peuenne 31oif 3a1a4M COCTONT H3 HECKOALKMX OIHHA-
KOBHIX 1IATOB (pUC. 175).

DWMC=AC—-AM=10—4=a. Tpe-
yroibHUK MPC paBHOGeapeHHBIRA ¢ OC-
HoBaHHeM MP, nocKonbky OHccekTpuca,
BLIXOAALIAS W3 yraa €, nepreHANKY/IsIpHa
MP. 3naunr, PC=MC=6.

2) To4HO TaK Xe Haxoaum: BP = 3,
BQ=RBP=13.

3)AQ=5,AK=AQ=5. A4 4 MK ¢

3navut, LnMHa oTpe3ka MK papHa 1. W Puc. 175

Ho He Bceraa yaacTcsl Tak NOCAEAOBATENBHO, NO3TAmHO TONY-
YUTHL OTBET. B HEKOTOPBIX CyHasX MpUXOAHTCA NpuberaTh K COCTaB-
JEHUIO YPABHEHHIA.

PaccMOTPHMM CHSAYIOWIYK) 3alavy, aHAJOTHYHYIO 3adave 299 u3
§3.2.
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¢y 3adaxa 2. 3adava 2. Bozomém mpeyzoavkux ABC co cmoporamu maximu
e, Kak u & npeduwdyiyed sadave. Ha cmoponax AC, CB u BA g3a-
mot coomeememeetno moaxu £, D u F max, wmo ED nepnenduxy-
aapra Guccexmpuce yeaa C, DF nepnenduxyasapua Guccexmpuce
yeaa B u, naxoneu, FE nepnerdurxyanpna buccexmpuce yera A. Ha
Kakue ompesku movka E deaum emopony AC?

Pewernue. O6osnaanm EC vepes x (puc. 176). Paccyxnas Tak xe,
KaK B npeaplayineil 3apave, nochemoBartenbHO monyyaem: DC = x,
BD=9—x BF=9—-x AF=8-9-x)=x-1,AE=AF=x-1.
Ho AE + EC= 10, unu {(x — 1) + x = 10, otkyna x = 5,5. Touka £
AeINUT CTOpOHY AC Ha OTpe3KH, paBHble 4,51 5.5. ¢

BaxxHOH 0COOEHHOCTBI0 MHOMMX MHTEpPeCHBIX MeOMeTpHuecKHX
3an44 ABAKETCH WX MHOTOBAPWAHTHOCTh. YCIOBHE 3a0a4H MOXET
OBITh PEAIH3OBAHO HECKOIBKMMH pasiHMHBIMH cnocoBamu. Tpu pe-
IWIEHWK BCe 3TH BapUaHTH HeOOXOAHMMO PacCcMQTPETh, HHUYErQ He
Mpo3eBaTk. JTO B PABHOH CTENEHM OTHOCUTCA KO BCEM BHIAM reo-
METPUYECKMX 3aAay, 2 Mbl PACCMOTRHM NMpUMEP BCE Ha TY Ke TeMY
(3anauvy 365 u3 § 3.3 ¢ U3IMEHEHHBIMM YHCIOBLIMU JAHHBIMU),

&9 Jadaua 3. Haidume paduycs: mpéx NORAPHO KACAIOUUXCR OK -
PYAHCHOCIEN! C UeRMPaMU 8 GEPUIUHAX MPEYZOABHUKA CO CIMOPOHA -
Mmiu 8,9 ul10,

Pemenue. Kax suavm, paccMaTtpusaeTca Be TOT K€ TPEYTONBHUK.
Ho Ha 3TOM cx0ACTBO He KOHuaeTca. BocnoaklyeMcd TemMu ke 0003Ha-
YeHHAMHM, YTO W B 3anave 2 (puc. 177). B cuny pasenctsa CE = CD ok~
PYXHOCTL ¢ HeHTpoM 8 C u paguycom CE npoxoaut U yepes D, TouHo
Tak ke MOXHO MOCTPOUTH OKPYKHOCTH ¢ UeHTpaMu B A ¥ B, npoxona-
IIME COOTRETCTBEHHO Yepes Eu F, Dy F DTH TpU okpyxHocTH OynyT
KAcaThkCA APYr Ipyra BHEIMHMM 06pa3zoM, 3HauuT, 3anaua 2 gaéT pe-
[IEHHUE W 3T0M 3ama4n? da, Ho He BeE. Beab OKPYXKHOCTH MOIYT Ka-
CATECS U BHYTPEHHUM 0Dpa3oM.

B
F,
D
A x—-1E x C A KE C
Puc. 176 Puc. 177
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Boamoxnbl emé Tpu(l) cnyuas. Hanpu-
Mep, OKPYXHOCTh C LUEHTPOM A CONepXHT
nee apyrue (puc. 178). Ecan paoMyc oxkpyx-
HOCTH C LUEHTpoM A paBeH X, TO PAAWYCH
OKPYXHOCTEH ¢ nentpaMu B n C Oyayr co-
OTBeTCTBeHHO paBHbl x — 8 u x— 10. Ho
CYMMAa PajHyCOB ABYX MEHBIIHX OKPYXHO-
ctei papHa BC = 9. TTomyuaeMm ypasHeHHe
x-8)+(x-10=9, oxynax= 13,5.

Panuychl OKpYXKHOCTEN B 3TOM Caydae
pasunl 13,5; 5,5; 3,5. [Ipeanaraem BaM 3a-
KOHYHTh pellicHHE CAMOCTOATEIbHO. MBI Xe

Puc. 178

npHBenéM NOAHBIR OTBET Ha BOnpoc 3amavyn: (4,5, 3.5; 5,35);

(13,5; 5,3; 3,5); (5,5; 13,5, 4,5); (3,3, 4,5, 13,3). ¥

3axkaHyuBas 3ToT naparpadg, MeI XOTenH GHl 3a0aTh ¢LUE OIHH BO-
npoc. Kakasg u3 Tpéx paccMOTPEHHBIX 3a4ay4 caMad TpyaHasa — 3To
ACHO. A KaKas caMasl MHTEpeCHad [0 pelleHulo ¥ KpacHBas Tio gop-

MYJIHPOBKe?

AB® 3anauu, 3aaHus, BONPOCH

PYXKHOCTEN.

IMAB=1, BC=3,AC=4?

ITUX OKPYXHOCTEH,

416. Touku A, B, C n D B yxasaHHO MOCNEIOBATENBHOCTH
pacTIoNoXeHbl Ha npsamoti, AR = 2,3, BC =35 CD=13.
Touka M nexuT Ha otpeske BC, npuuém BM . MC =13 :4,
B xakoM OTHOLIEHHH TouKa M nenut otpesok 4D?

417. Buytpu otpeika AC pacnionoxeHa touka B. WapectHo,
gyto AB=1,2. Otpeskn AC 1 BC ABIAIOTCH AHAMETPAMH OK-
pyxHoctell, Hallinte paccTogHue MexXay HEHTPAMH 3THX OK-

418. Toukn K, Pu M apaaiorcsa cepedIuHaMy oTpe3koB AB, BC
u AC. B kaxom 0THOMIEHHM Touka M mennT otpesok KP, ec-

419(T). Ha npamoii pacnonoxers toukn A, B, C w D, npuuém
AB =2, CD = 3. Omexn AC n BD apnsiorca aMamMeTpaMu
OBYX OKpyxHocteil, HailnMTe paccroaHie MeXmy LEHTpaMM
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4.4

420(T). Ha npaMoii pacrionoxeHu ToukH 4, B, Cu D taK, 4to
AB=3 BC=1,CH =2, AD = 6. Ha KakoM paccTOAHHH OT
A MOXeT HaxonMThed Takas Touxka M 3Tei Xe npaMoit, ans
kotopoi AM: MD=BM: MC?

421. YeMmy paBeH Yo, eciii U3BECTHO, YTO GHCCEKTPHCA CMEX -
HOTO ¢ HUM yrna oGpasyeT yron 20° ¢ 01HO U3 CTOPOH ITOIO
yrna?

422. Yepes Touky Ha NpsiMOi g NpoBeaeHH Npamsie p H ¢. W3-
BECTHO, YTO YT MEXAY NMPRMLIMH ¢ W p paBeH 20°, a yroa
MeXIy mpaMeIMH @ H ¢ paseH 80° YeMy paBeH yroa mexay
MpAMBIMU p U g?

423(T1). Yepes oaHy TOUKY MNOCKOCTH NPOBEAEHE! TPH NIPAMBbIE,
paaﬁnBalomue NIOCKOCTE HA WeCTb YIioB. H3B€CTHO, yTo
CPEAHKMI IO BEAMYMHE YTOJN paBeH cpeaHeMy apH(pMeTHYe-
CKOMY HaHOBoJblIero ¥ HAMMEHBIIEro H3 00pPA30BABIIMXCH
yros. Haitnure cpennnit mo enM4uHe yrodi.

424(T1). 1Be cTOpPOHBI YeThIpEXyronbiuxa pasHel | 1 4. OnHa va
AUaroHanei paBHa 2 M NEJHUT YeThipEXVIONbHUK HA ABA PABHO-
GeIpeHHBIX TpeyrosibHUuKa. Haitoure nepuMerp 4eTeIpéxyronb-
HHKA.

425(1). B TpeyronsHuke ABC cropoua AR pasHa |, a AnKHA
cTopoHbl BC BRIpaxaeTca uenbiM yucaom. brccekrpuea yrha
A nepneHaAUKYAAPHA MeNHaHe, BHXoaAlei W3 pepluMHbt B,
Haiiaute nepMMeTp TpeyrofibHHKA,

426(T). Uepes pepannil 4 1 C Tpeyronstuka ABC nposeneHbl
ApsIMble, MePNeHANKYNApHEBIe BuccekTpuce yraa A BC, nepe-
cekarolne npamble CBu BA B Toukax K n M cooTBeTcTBEH-
Ho. Haltonte AB, eccnu BM =8, KC=1.

427(1). B sepwnnax A4, B, C v D ueTmpéxyronsHuka ABCD
HaxoaaTcs LEHTPbl YETLIPEX OKpYXHOcTel. Jllobule ape oK-
PYXHOCTH. UEHTPB KOTOPBIX PACTOI0KEHDI B COCEARNX BEP-
WHHAX, KACAIOTCA APYr ApYyra BHeWHHM obpa3oM. HM3BecTH
TPU CTOPOHLL YETHIPEXYTONLHUKA, AR =2, BC =3, CD = 5.
Haiiavre cropory AD.

428(1). CTOopOoHB! NATHYroNbHHKA paBHbl (B MopaAaKe obxoaa)
7,10, 12, 8 1 9, B BeplIMHaX NATHYTO.IBHUKA PACTIONQOXKEHBI
LEHTPRI NMATH OKPYXKHOCTeH, Mpuuém 1100bie ARe cocenHue
OKPYXHOCTH Kacawres Apyr Apyra BHewHuy obpasom, Haii-
ANTC palHYC HAaWMEHBUICH OKPYXHOCTHU.
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4.5

429(T). OXpyXHOCTb KacaeTcd CTOPOH YIJia ¢ BEpLUIHHOi A. Pac-
CTOSIHUA OT A IO TOYEK KacaHus paBHH 5, K OKpYXHOCTH Mpo-
BEAEHA KAcaTe/bHad, [IepecekKaloluas CTOPOHE! Y114 B ToOuKax B
u C. U3BECTHO, YTO LEHTP OKPYXHOCTH PACTIONOXEH BHE Tpe-
yroasHHKa A BC. Haiioute nepumetp Tpeyronsiuka ABC.

430(T). B nupamune ABCD uspectHH pEbpa: AB=5, BC=7,
CA=10, AD=28. B BepiIMHax MHPaMHAB PACIONOXKEHB
LEHTPH WAPOB, KACAIOMIWXCA APYT APYra BHEIITHHM O6pa3oM.
Haitnure pébpa BDn CD.

4.5. Toka3aTeabCTBa B r¢OMETPHH

9 INpexne YeM MponOMXaTh CTPOMTH NEOMETPHMECKYIO TEOpPHIO, HaBaiite
noapeaEM NEPBLIE HTOTH H 0GCYINM HEKOTOPBIC BOTIPOCH], KOTOpPHIE, BO3-
MOXHO, BOZHHKIH V TeX, KTO HCKPeHHE XOTe Jyullle Y3Hath M NOHATE
TEOMETPHIO. A HMEHHO: NONpobyeM OObACHHTL, KaK M 3a4eM JOKa3bi-
BalOT TeopeMBl. MuI yxe HauuHanM obcyxaaTte 3T0 B naparpade 1.6,
nONpobyeM OTBETHTDL HA STOT BONPOC NOAPOGHEe.

TeopeMbl M JOXA3ATEAbCTBA

B MareMaTHKe, B OTIW4HE OT moboi Apyroll HayKW, €CTh TAKHE MO~
HATHS, KAK meopema U doxazamesvcmer. IIa 1 cama MaTemaTHKa
CTana HaAyKO#H NMHIIB C NOABRASHWEM B Hell TeopeM K AOKA3aTENbCTB.

ApudMerryeckue 33098 1 reoMeTpHYecKHe QOopMyNEl MOXKHO
BCTPETHTE YXE€ B EMNETCKHAX DAaNMUPYCAX, HAMTUCAHHbLIX B TPETHLEM Thl-
cAveaeTHH Ko Halwel apel. Ho B 3THX CTAPHHHBIX TEKCTaxX He OHIO
CaMOTO TIABHOTO — JOKA3aTeAbCTB. A 03 D0KA3aTe/IbCTB HET M ca-
MOH MaTEeMAaTHKH.

Korga xe nosaeunuce neppbie NoKa3areascTea? C nopasuTelh-
HBIM €AHHOAYIIWEM WMCTOPHUKH HAaYKM FMpPHCBAHBAIOT 3BaHHE Nep-

Radassisie gaxmu
{akcuomnt)
l i ,
2eoMempunecKie - glid .
' ROHRIMUR B

ussecmibie
meopemul
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poMareMaThka Panecy Munerckomy (625—527 rr. 10 H. 2.),
3HAMEHUTOMY MYIApEUY U3 ApepHerpeueckoro ropoaa Munet. Bnpo-
4eM, Ayquie HaspaTe Paneca NepBOreoOMeTpOM, Belb BCE €IC MaTEMa-
THYECKHE JOCTHXEHUS CBA3aHB ¢ reoMeTpueil. (3deck, HaBepHOe,
CTOMT CHOBA CKa3aTh, YTO CAMO MOHATHE «MATEMATUKA» KAK HA3pa-
HHE HAYKH THOSBUAOCH Wb B Hauane XIX B. [lo sToro yuéHsle, 3a-
HUMABIIKHECA B HAHIEM MOHMMaHHH MATEeMATHKOH, HAa3BIBaNICh Te0-
mMeTpamu.) CUBTAIOT, YTO NEPBbi€ FTeOMETPHUSCKUE TEOPEMbL DOKA3a-
HBl UMcHHO QanecoM. Cpeav HWX yXe W3IBECTHBIE BAM TEOpPEMbl O
BEPTHKANBHBIX YI1aX U CBONUCTBE paBHOBEIPeHHOTO TpeyrolbHUKa (pa-
BEHCTBO YINOB NPH OCHOBAHHWHU). B crenyomeM y4ebOHOM rofly Bhl No-
3HAKOMMTECD eLUE ¢ OAHON TeopeMoi, KOTopas TPAIHLIMOHHO Ha3biBa-
eTca Teopemon aneca,

Tak 4TO Xe 370 Takoe — TeopeMa?

IMon meopemoi B MaTeMaTHKE TTIOHUMAIOT JTI0O0E MATEMATHYE-
CKO¢ YTBEpXIEHHE, CNpaBeAIHBOCTb KOTOPOTO YCTAHABIUBACTCd ¢
NOMOIILIO JOKA3AMERBCBA,

JOBONBHO YACTO B TeOpeMe MOXHO YETKO BbLASAMTEL JBE acTH:
TO, 4TO JAaHO, U TO, 4TO TpebyeTcs HoKazaTh. To, 4TO AaHO, HA3BIBAIOT
yeaoguem teopemsbl. To, yTo TpebyeTca A0Ka3aTh, — YHIGEPICOCHE -
€M TEOPEMbI U IaKAOHEHUEM.

MareMaTHuecKOe JOKA3aTeNbCTBC NPOBOAMTCH NO 4ETKO onpe-
MenéHHLIM TipasunaM, HMcxons 13 paHee uM3BecTHBIX (haKTOBR M Teo-
PEM, B COOTBETCTBHH C 3aKOHAMH JIOFHKW YCTAHABAKBAETCA CIpaBe-
JWBOCTb HOBOI TEOPEMBIL.

IMpapna, B Havane 3710r0 yyebHNKa Mbl ChoOpMYTUPOBATH HEKO-
TOPLIE YTECDKICHHA, KOTOPLIE ObIIH NDUHATH B KAYECTBE BEePHERIX,
HCTHHHBIX Ge3 nokasarTenbers. DTH $akTbl Mbl Kak Oul obdBaBUAU
OYEBHIHBIMH., MaTeMaTHKH Ha3HBAKOT NMPUHHMaeMeble He3 rokala-
TENLCTE YTREPXKICHUA axcuomamu. Mbl ke Ha3Banu UX OCHOBHLIMM




CBOJMCTBAMH NJIOCKOCTH (O TOM, MOMEMY MBI TAK AciaeM, Mbl HEMHOTO
ropopuin B riaparpade 1.6).

U teopeMel, 1 IOKA3aTENBCTBA NOABUIHCE B CAaMOM Havaie BTO-
poit rnaepl. C 3TOro Xe MOMEHTA MOTAH BO3HHUKHYTE pasiH4YHbLIC
MHEHHS: OOHM, HRBEPHOE, CYMUTAIOT, UTO HEKOTOPBIE M3 IOKA3AHHBIX
TEeopeM BIIONHE QUERUIHB H B TOKA3ATENBCTBAX HE HyXAaloTcA. Tpo-
CTO MAaTEMATHKH HMIDAIOT B KAKYIO-TO CBOIO MIPY M HABA3BIBAIOT OC-
TajlbHBIM €€ NpaBUNa.

Hano ckazartb, 4To ¥ Tex, KTo NpuiepXubaerca nogoGHOrO MHe-
HHA, €CTh JOCTOMHEBIC COIO3HHKH. H3BSCTHRI NMEpCUMACKHME MO3T H
MmateMaTuk Omap Xaiam, xuemii B X1 B., a B Te BpeMEHa COUYETAHME
MO33WH M METEMATHKH ObLIO ARICHWEM THMMYHbLIM, 3AMETHA, 4TO
EBKJIHA B CBOHX COUMHEHHAX JOKA3a/l MHOTOE U3 TOTO, YTO HE HYX-
AaNnoch B HOKA3ATENBCTEE. (3aMETHM, HMTO IEOMETPHIO, KOTOPYIO MBI
H3yyaeM, MATEMATHKH HA3ZBIBAIOT e BKNHAOBOMH.)

HOpyrue, HaoBopot, MOTYT ORITb HEIOBOJABHH YPOBHEM CTPOTO-
CTH HEKOTOPRIX HAITMX paccyxAeHHl. YTo 3HAYHT «HANOXHM» OANH
TpeyrofibHUK Ha apyro#? Mnu nouyemy aiobas npsmMan nepecekaer
TPeyYroibHUK He Gosee 4eM B ABYX TOYKaX? ¥ CTOPOHHHKOB 3TOIO
B3NIALA TAKKE HEMaNo ¢AMHOMBILNIEHHHKOR, OCOBEHHO Cpenu npo-
teccHoHANBHBIX MATEMATHKOB.

Mebi He Byaem cefivac sbIACHsITh, KTO nipaB, He cneayer maxke
Tako#t sonpoc 3anapate. Bean sonpocs tina «Kro ayane? Kro xy-
¥e?» -- Gonbliel YacTbio He HMeloT cMblc/ia. Ho Beé Xe CTOWT 3aMme-
TUTE, YTO €C/M OBl YE/IOBEK BpEMA OT BpEMEHH HE COMHEBAIICS B O4e-
BUAHBIX $aKTax, TO M 6Bl 0O CUX NOP CYHUTAMM, YTO 3eMAA MIOCKas
H Hemoapu:kHan, a CoNHIE BpalllaeTCA BOKPYT HEE.

K aTiM npodnemMamM Mbl ellI€ BepHEMCA B KOHIIE KypCa, a cefyac 1o-
npobyeM pa3obpaTec B TeX METOMAX OOKA3aTe/NLCTBA, KOTOPLIMH YXE
TIC/Ib30BANTUCH B NPEABOYLLMX INaBaX. Beab MBI HavaK Koka3siBaTh Ge3
BCAKMX OOBACHEHHI, OMHUPasCch MHIUb HA 30paBklit CMbICH,

Ins 3Toro NocTynMM Q4YeHb MPOCTO: MPOCMOTPHM YXKe H3BeCT-
HbI€ BaAM TEOPEMbl M BLISICHHM CYTh METONOB, HCMONB3YEMBIX B HX I0-
Ka3aTeAbCTRBAX.

MeToa OT NPOTHBHOTO

Teopema 2.1 (c. 40). MB m0Ka3aan 3Ty TeOpeMy ¢ NMOMOLIEIO Mfe-
moda om npomuenp2o. CyTh €70 OTpaXeHa B caMoM HalpaHvu, Bua-
yane Mbl NPEANOIAraeM, YTO YTBEPXICHHE TeOPEMEl HEBEPHO, TIOCHe
Yero ¢ NOMOILbIO TEX WK HHBIX PACCYXISHHH MOJyuyacM NpoTHBOpe-
ype NHGO0 ¢ HCXOAHBIM TIPEANOJOKEHHEM, JTHOO ¢ YOIOBHEM TEOPEMEL,
NU60 ¢ U3IBECTHBIM MATEMATHUeCKHM GakToM. [To-1aTeiHu 3TOT MeTon
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HasbIBaeTcs reductio ad absurdum, 4To O3HAYaeT «NMpHUBEAEHHE K ab-
cypay».

He caeayer ayMaTb, YTO METOI OT MPOTHBHOIO TAXKOM YX CNEIIN-
aNbHLIA MaTeMaTHYecKkHidl MeTon. Kak u B M00OM MATEMATHYECKOM
METOZE, B N0 OCHOBC JIEXMT MIEMEHTAPHBIH 3apaBbift cMbicn. He-
penxo K 3TOMY METody B ¢Boel pabote npuberaeT cneaosatens. Yro-
6B YCTAHOBUTD, KTO MOT COBEPIIHThL NMPECTYIIEHHE, YACTO CHavaia
Ha0 YCTAHOBUTD, KTO HE MOT €70 COBEPLIHT.

MeTea OoT TIPOTHRHOIO OYeHb MOGUA Henonb3osBats Esxua.
U BcE ke MaTeMaTHKH MO-pa3HOMY OTHOCATCA K 3TOMY MeTony. He-
KOTOpBIE CYUTAIOT €TO OIHUM U3 HaHOo/Iee MOLIHBIX DPYIHI MaTEMa-
THKH. JIpYTHE CpaBHUBAKOT ¢ MPHEMOM MOJAMTHKAHA, KOTOPHA Noa-
JepXMBaeT CBOCTO KAHAMOATA TEM, YTO OIMOPCYUBAECT PENYTALMIO
KaHIKIOATa Apyro# napTiu.

TeopeMbl Kak C/ICACTBHE oNpene/ieHHH

Teopema 2.2 (¢. 49) B 0cODBIX KOMMEHTAPHSIX HE HYXIAETCH,
Bcé ocHoBaHO Ha 3MEMEHTAPHOM PAacCYXOSHUU: €CU OT PABHBIX Be-
JIMYHH OTHATH MOPOBHY, TO IOPOBHY M OCTAHETCH.

Teopema 2.3 (¢. 49) HENOCPEACTBEHHO CNEAYET U3 CBOHCTB ABYX
NOHATHI, ocesas cummempus W nepnenouxyasprochs. IlogobHOMO
poaa TeopeMbl BEChMAa YACTO BCTPeYaloTesd B MaTeMarHke. QOBIYHO OHH
HE OMEHB CAOXKHBL 3dech CAMOE IJIABHOE — YETKO MOHHMATH CMBICI
0B, (B DaHHOM CTy4ae cummempus U REpneHOuUKYARPROCING.)

TeopeMa 2.3 — BcnoMoraTenbHas. C eé noMOLLbIO MBI AOKA3EI-
BaeM BAKHYIO Teopemy 2.4,

ITepedop BapuanTOB

Teopema 2.4 (c. 50). Ha e€ nokazatenscTBO cTOMT OOpaTHTHL
BHUMaHWe., Bo-nepBeIX, B 2TOM 40KA3aTENbLCTBE Mbl PACCMATPHEAEM
OBa Chy4asi BO3MOXHOTO pacnonoxedus Toukd A. HeobxomumocTh
pacCMaTPHBATE HECKONbLKO CMYYASE — THITWUHOE ARJAEHHE JUIA FeOMeT-
puueckUX TeopeM M 3amay. Ilpapza, mepsuiil ciiyyail ouyeHb NPOCTOIL,
HO €10 HEOOXOOMMO YUHTLIBATE, HHAYE NOKA3ATENECTRO OVAET HEoON-
HBIM.

MeTox CHMMETPHM NIPH JOKA3ATEIBCTBE

Bo-BTOpPLIX, B OCHOBHOM CJIY4ae Mbl TpHGEraeM K NOMOLIH CHM-
METPHH, XOTA B YCIOBHH TEOPEMDI O HEW He YIIOMHHaeTeA. CUMMET-
PHA 3AeCh ABIASTCS METOOOM JOKAIATENbCTBA.
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PaccMoTpeB CHMMETPHUHYKD TOUKY, MbhI MMEEM BO3IMOXKHOCTDL
BOCMONbL30OBATECA TEOpeMoi 2.3 ¥ NepBbIM OCHOBHBIM CBOHCTBOM
IUTOCKOCTH.

Teopema 2.5 (c. 60) ABTACTCA O¥EHb NPOCTOt ¥ OUEBHAHOH Teo-
pPEMOi, MOAHOCTHIO CHACLYIOWEH H3 ONpeNcNeHUs OKPYXHOCTH H
CBOMCTE CHMMCTDHH.

Teopema 3.1 {c. 70) 0 cBoOlicTBaX paBHOOECAPEHHOTO TPEYTOMb-
HVKa. 30eCh BHOBb HCIIOMB3YETCA MEmogd cltMmenpui IpH oKa3a-
TC/IBCTBE.

HHutepecHo, 4TO, MO CYILIECTBY, TOYHO TaX Xe H0KA3RIBAN Teope-~
MY O PABEHCTBE YTROB MPH OCHOBAHHUHK PAaBHOGENPEHHOFO TPEYTONb-
HHKa JIpiouc Kspponn — 3aMegaTenbHbl CKA30YHWK M HEHCTOLIH-
MBIl BRIIYMUIRK. Ero ¢Ka3ku npo peBovKy ATHCY K €€ TPHKIIYeHHS
B Ctpane Yynec n B 3a3epKanbe H3BeCTHH BO BeéM Mupe. ONHAKO HE
BCE 3HAIOT, YTO JIboMe Kapponn — 3T0 NCEBOOHMM, a HACTOALICE
M4 asropa 3Tux KHAT Yapns Maryunx JomkcoH U 9To 0BT OH TIpo-
tbeccopom MaTeMaTHKH B Oxcdopne. TaBHBIM TPYIOM CBOESH XKHM3HH
OH cuHTan «JlononHeHue» K cBocit KHHTe «EBKINA M €ro coBpeMeH-
HHIE COTIEPHHKH».

Hokaszarenserso Jsiouca Kappoina MpOBOINTCA ¢ MOMOLULIO...
HOXKHHALL. JIOMycTHM, 4YTO Ha IHCTE GyMard HapucoBaH papHOOCIpeH-
Hbili TpeyronbHuK ABC, npuuéM AB = BC. BripexeM HOXHHLAMW
ITOT TpEYTONBHUK. TlepepepHéM H monpolyeM 3aTKHYTh 00pa3oBaB-
LIYIOCA ABIPY. DTO HAM yaacTes, He Tak Ju? Cropona BC nofinér no
6uiBweii cropoue BA, a BA — no BC, 3uauuT, BCe BEPIIMHHE WCXOI-
HOTQ U NepeBEPHYTOrO TPEYroAGHHKA COBNAAYT, BepiinHa C 3aiiMEr
MecTo BeplIMHE A. TakuM oGpazoM, yron C paeeH yrry A, Teopema
OOKa3aHa.

TToHATHO, YTO PACCMOTPEHHEIH HAMH «METON CHMMETPHH» H «Me-
Toa HOXHUL JIplonca Kapponna — 310, Mo cyIIECTBY, OIHO H TO Xe,




W3 croiicTB papHOOSAPEHHOrO TPEYTroAbHHKA Cpa3y CIeAyIoT He-
KOTOphLIE CBONCTBA OKPYXKHOCTH. Beab n1000# TPEYTOABHHK, ¥ KOTO-
poOT0 OINHA BEPLIMHA B LEHTPE OKDYXHOCTH, 4 ABE OPYIHE NEXaT Ha
OKPYXHOCTH, ABAACTCH paBHOOEApeHHBIM. UMeHHO Takoil nomxon
JIEXHMT B OCHOBS [10Ka3laTeNbCTBa TeopeMnl 3.2 (c. 71) H Teopemm
3.3(c. 71).

B teopeMe 3.3 caenyer oOpaTMTh BHHMAHNE HA PACCMOTpPEHHHE
HHXe IBa MOMEHTA.

HeKoTophbie TOHKOCTH

PaccmaTtpuBas ciyvaii aByx NepeceKaloUIMXC OKPYXHOCTEN, MBI He
NPOBOAKM Cpasy NMpAMYIO, COSOHMHAIOWYIO HX LEHTPhl, 4 ONMYCKaeM
NEPNeHIMKYASAPEl M3 LEeHTpPOB Ha ofuiylo xopay. Ha ocRropaHMH
CBOLCTBA paBHOOEMPEHHOTO TPEYTOABHUKA JeaeM BBIBOM, YTO 3TH
NEPNEHAHKYIIARL CNHBAKOTCA B OOHY NMPAMYIO.

H ewg, naie paccyxaeHue HauMHAETCA ¢ TOTO, UTO MbI (hHUKCH-
PYEM OOHY M2 TOYEK mepecedeHHA okpyxHocrel. [Tocne yero nokasbi-
BacM, YTO K Heil MOXHO RODABUTL He Gonee OMHOH TOUKH Mepeceye-
HHSL,

Hanee MBI paccMaTpUBacM TPH NPU3HAKa PABEHCTBa TPEYTONb-
HHKOB. HUKAKHX MaTeMaTHUECKHX TOHKOCTEH B HX AOKA3aTeNbCTRE
HeT. Be€ OCHOBRIBaETCA Ha 30paBoOM CMEBICTE.

KonTpnpumep

A BOT 3a0aua, npeauecTeyowan Teopeme 3.4 (c. 80), npeactapaget
HHTepec. B Helt paccMaTpHBaKOTCA TPEYIOABHAKHA C ABYMA NapaMy
PABHBIX CTOPOH H COOTBETCTBYIOLISH NMAPOH PABHLIX YINIOB (HE MEXIY
CTOpoHaMM). Q0A3aTeIbHO /1M TAKHE TPEYTOIbHHKH ABMAIOTCA PaB-
HBIMU?

3neck Bo3HHKaeT Honee oOuIHi Bonpoc. Kakum ob6pazom MOXHO
OApPOBEPrHYThL HEBEPHOS YTBEPXKICHMWE, TeopeMy? OOHHMM M3 Ham-
Gonee pacnpocTpaHEHHBIX CMOCOOOE ABISAETCA MOCTPOEHHE OMpPO-
BEpraloLlero NpuMepa, WK, Kak rOBOpAT MaTEMaTHKH, KONmpPRpU-
Mepa.

Cnocob onpoBepXeHHs ¢ MOMOILbLIO KOHTPNPHMEPa NPpHMeH:s -
eTCsl He TOMLKO B MaTeMaTHKe. Ero 4yacTo HCHob3YIOT B CaMBIX pa3-
JUYHLIX HayKax M naxe B o0nMHOM Xn3HH. Ecau kro-nnbo yreep-
XKOEeT, YTO NTHUBI OTAHYAKOTCA OT APYTHX XHBOTHHX HaJTHYHWCM
KPSUTEEB, TO MOXHO B KAUYECTES KOHTPNPUMEpa YKa3aTh Ha OeCKphl-
JIY10 ITHUY KKBH, XHBYILYID B HoBo# 3e1aHAMM, HAM Xe HA H3BECT-
HBIX BCEM JIETYMMX MEILLIEH.
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A
TEOPEMA:
Hem mepMunos,
& Komopvix gempeiaemcs
(=7 1HOOpRO RAMb CO2AACHBIX

T " ]

Tak M B Hawieil 3amaye NPHBOAUTCA NPHMEP, HOKA3BIBAIOLINA,
YTO ABA TPEYTONBHUKA, ¥ KOTOPEIX €CTh OB Napk PaBHEX CTOPOH H
1apa COOTBETCTBYIOMMX PABHEIX YIAOB, MOI'YT K He ObITh PABHEIMMU.

OIoHAaKO 3TOT NMPHMEP OKA3IHIBACTCA HEBO3MOXHLIM, €ClM pac-
CMaTpHBacMbIil YTON Ke OCTPBIii. B pesynbrate noasnseres TeopeMa 3.4
M CIIENHARBHBH NPU3HAK PaBEHCTBA NPAMOYFONBHBIX TPEYTONBHHKOB
KaK e€ YacTHHIH c/Tydaid,

IIpsaMasa ¥ oOpaTHAS TEOPEMbI

B MareMaTHKe MHOIHE TEOPEMBl «XOAaT mapaMu»., OYeHb YacTo
BCTPEYAIOTCA NAPKL, COCTOALINEG U3 HPRMOIE U 0OpamB ot TeopeM.

Takyio napy oGpasyioT, HaNnpUMep, TeopeMa O CBOACTBAaX paBHO-
GenpeHHOTC TPEYTOABHIKA M TEOPEMa O TPHU3HAKAX PABHOBSAPEHHO-
ro TpeyroasHuka. Eciu Xe Ha 3TH TeopeMbl MOCMOTpeTh 6oMee BHH-
MATENbHO, TO Mbl YBHAMM 30eCh YeThipe nape TeopeM. BoT onHa H3
3THX MAap.

Ilpaman meopema

YV paenobedpennoco mpeyzoavnuka yeavi npu OCHOGGHUU
PaGHL.

Ob6pamuan meopema

Ecau ¢ mpeyzoavnure 0ea yeaa pasust, no smom mpe-
yeoavnux padnobedpennuviii. Ezo0 ocnoeanuem nesasemcn
CHIOPOR, K KOMOPOI nPpUuANCaIm pagnRsie y2avt.

To, UTO B NPAMOI TeopeMe CIYXKHT YCIOBHEM (TPeYTONLHMK AB-
nfaeTcA paBHOOEAPEHHBIM), B ODpATHON CTAHOBHUTCA 3aK/II0YEHHEM.
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A TO, 4HTO B NMpsAMON Teopeme TPeGOBANOCH NTOKA3aTh {PABHBL YTJbl
MpPH OCHOBAHHHK), B 0OpaTHOI CTAHOBUTCA YCIAOBHEM.

3aMeruM cpasy, YTO CNpPaBEITUBOCTL NPAMOH TeopeMbl BOBCE HE
O3HaYACT CAPABEUTHBOCTE 0OpaTHOMH TeopeMbl. BoT npocTeiimnit npu-
MEp.

IIpaMan TeopeMa. Beprmukanvusie yeasi paghel. YCNoBue —
JaHbl BEPTUKANBHLIE YIAbl, Tpebyercs A0OKa3aTk, YTO OHM PABHEL.
OO0paTHAR TEGPEMA BbISIALMT NPOCTO HEETIO: €CIIH YTIIH PAaBHB, TO
OHH BepTHKalbHbE(?). OAHAKD €CN1M e HEMHOIO <«NOATIPABUTb», TO
MOXHO NGJAYUHTE abGCONIOTHO BEPHOE, XOTS W HE OYCHL MHTEPECHOE
YTBEPXKACHUE! ecAu 0684 yaid PAGHBE, MO UX MOJICHO PACHOAONCLUMb
MaK, Mo oHu 00PA3YIOM RAPY BEPMILKAABHBIX Y2R08.

CroiicTBa H NPU3HAKH

Ho BepHémca x mape TeopeM 0 ¢BoficTBax M NpHU3HaKax papHoGen-
PEHHOTO TpeyrosibHHKa. Ha caMoM Deste HeuTo Noxoxee ecTh B Jo-
0oif HayKe, XOTA 0ANEKO HE BCErnad COOTBETCTBYIOWME CBOMCTBA W
MpHU3HAKK NPUOBPETAIOT TAKOH Xe CTPOTUi CMBIC/, KaK TSOpEMa B
MaTeMarHKe.

Bo3bMéM, HanpHMep, 3000THIO. ¥ KAXAOro BUAA XWMBOTHRIX
HMEKITCH M CBOH CBOHCTBA, U CBOH MPH3HAKH, TTO KOTOPBIM 3TOT BHA
MOXHO ONO3HATD. XOTHA, KOHEYHO, PeaKo ObIBaeT TaK, YTOOL! CBOMCT-
BO ABIAIOCH TAKKE W MPH3HAKOM. B KauecTee npuMepa MOXHO B3ATh
pa3Be 4TO cAOHA. Y CloHa HMeeTcs xoBor (310 cBoitcTBe). 2KuBOT-
HOE, HMEIoILee XO00T, ABIAETCA CIOHOM (3TO MPU3HAK).

¥ caona
ecmb xobom
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{IpaBna, xo000T MMeeTcd W Y HEKOTOPLIX TPECMBIKAIOUIHXCA
(MATKMX ucpenax) H IPYIHX XKHUBOTHBIX, HO 3TO COBCEM <HE TOT»
Xx060T.

JlBa npuéma B N0KA3aTEAbCTBE OIHOM TEOPEMBI

TeopeMa 3.5 (0 arewunenm yene mpeyeoavrura) (c. 92). Ha uro 3nech
cnenyet oOpaTHTL BHHMaHKe?

B reomerpsd, yTofbl [O0Ka3aTh, YTO OJHA BEIHYMHA MEHBIIE
ApyTOii, yacTo MpUGEraloT K TAKOMY MPHEMY. pacCMaTpHBaeMbie -
TYpbl PACIOMATAIOT TAK, YTO0bl OOHA (Urypa OKazanach BHYTPH Ipy-
roii. B maHHOI# TeopeMe pedb HAET 00 yrnax. Jaérces criocob, ¢ nomo-
BIO KOTOPOrO BHYTPEHHHE YTON TPeYroABHHKA PacnoaralorT BHYT-
PH BHEIIHETO. JTOT Cnocol, KCTAaTH, OCHOBAH HA M3BECTHOM HaM
IpHEME — NMPOIOIKEHHH MEIHAHEL.

IIpamas K o6paTHAA TeopeMsbl B OZHO#

TeopeMa 0 BHEIIHEM YIjie TPEYTOABHHKA MO3BONSAET CAENATD €IE He-
CKOJIBKO 1IArOR B Pa3BHTHH reOMeTpHYeCcKol TeoOpHH.

MPSAMAS
TEOPEMA Joacsue,

Sarsionenue

AB=8C
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ngadoal

Teopema 3.6 (¢c. 93). Ecau Bu BAyMaeTech B €€ OpMYIHPOBKY, TO
3aMEeTUTE, UTO B HEH 3aKMIOHEHEBI CPA3Y ABE TEOPEMbI — NpPAMas U 00-
paTHasA. B npamoli Mbl HOEM OT CTOpOH K yraam. B obpaThoft, Kak u
nonoxeHo, HAEM B 00PATHOM HANPABACHUH.

ITpaMylo TeOpeMY MBI CBOIWM K TIPEABLIYILSH TEOPEME O BHELWI-
HeM yrne. OGpaTHYIO TeopeMy A0KA3LIBAEM «METOAOM OT NPOTHBHO-
ro». Mcrnonn3zoeaHHe «MeToaa OT NMPOTHBHOIO» NPH 0OKA3ATENbCTBE
0OpaTHBIX TEOPEM — TUNHYHOE ABACHHE,

TeopeMa Kak 4acTHbIH cayuait Apyroi Teopemsi

YacTHoeIM cnyyaemM teopemsl 3.6 apngerca Teopema 3.7 (c. 93). B Ko-
Topoit cHOPMYTHPOBAHO OOHO OYEHb BAXHOE CBOHCTBO MEprieHIH-
Kyaspa. A IpuMeHas pesynsTaT TeopeMbl 3.7 K OKPYXKHOCTH H Kaca-
TeNbHOM, MBI IOMYMAEM TAKXKE BaXKHOE CBOHCTBO KAaCaTENbHOM,

BuauTe, CKOIbKO CACACTBNE Mbl IONYYHAN U3 OIHOW TEOPEMEI O
BHEILUHEM YT/, XOTA ¢aMa OHa, KaK Obu1o cKalaHo, CKopo OyaeT 3a-
MeHeHa H0Ree CUNIbHBIM YTBEPXKICHHEM.

HTaKk, MBbl 3aKOHUMAH KpaTKuid 0630p TeopeM, NOKA3aHHLIX B
NMpeABIAYULUX T1aBaX, METOLOB PAcCYKAEHWH W OOKa3aTe/bCTB, MC-
MOABLIOBABLIMXCA B 3THX TEOpEMaAX.

A Ceiiuyac «J0KaXeM» [BE ¢TCOPEMBbI». JTH <«I0Ka3aTe/bCTBa»
ICNXHBL OPeaocTEepetb BAC OT HEKOTOPLIX ONMacHOCTe#, TasgWHXCT HA
MYTH H3YYEHHA W OBIAICHUS [COMETPHEN.

Banmanue! Yepréx!
OnacHOCTE NepBan: Onopa Ha HEBEPHBIH YepTéx.
(27)Teopema.

B npamoyz01bHOM MPeEy20AbHUKE 2uNOMENY3Q pPAasHA
xamemy. (7
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(PN «/loxazamenrscmao»'. PaccMoTpyuM NPAMOYTONBHEIA Tpe-
yronbHUK ABC ¢ mpaMeIM yrioM 1pH Bepiinue C. Jlokaxem, 4To
runoteHysa AB paeHa KateTy AC. [MposenéM GHCCEKTPHCY yTia
A H cepenuHneiit nepnenaukynap k BC (puc. 179). OGo3Hauum
gepes K TOUKy ux nepeceveHud. OnyctuM U3 K nepneHAUKyRA-
pul KM u KPua karer AC 1 runoteHysy A8,

CornacHo cBOHCTBY GrcceKTpHehl Touka K papHOYmaneHa oT
ABu AC, 1. e. KM = KP. llpamoyronbHele TpeyronbHHKN AKM 1
AKP paBHH: runoteny3a AK y Hnx obwas 1 KM = KP. 3HayuT,
AM=AP.

Tpevronvanku CKM u BKP Taxkxe paBHbie NPAMOYIOJIb-
Heie: CK = BK, nockonsky K et Ha CEPSANHHOM NMEPNEHIN-
kymape K BC, u KM = KP. 3nauut, CM = BP,

B pesynerate noayiaem AC = AM+ CM = AP + BP= AB.
PaBeHceTBO DoKa3zaHo(?).

B uéMm peno? Bul ckaxerte, uto Touka K omxHa ObITh BHe Tpe-
yronsHHKa ABC, [MToxanyiicta! Ha pucyHke 180 npoxHanocTpapoBa-
HO «IOKA3ATEIbCTBO» (7} INA ITOro CAYYAanA.,

Ilpyroe BO3paXeHHE KAXeTCA HE OYEHb Pa3yMHBIM: KaK Xe Mbl
AOKa3LBAEM PABEHCTBO TPEYTOABHHKOB, KOTa COBEPLUICHHO OYEBNI-
HO, UTG OHU HE MOTYT ObiTh paBHBIMH, OQIOHH TPEYTONLHHK SIBHO
«MEHBIIE» APYFOro, 3TO XOpOIIO BHIHO Ha pHcyHKe. Kpome Toro,
npamas AK He noxoxa HAa GuccexkTpucy yrna BAC, CaenaeM akky-
paTHbIR yepréx (puc. 181).

A A A
P C B
M K P
C B
C B M K M K
Puc. 179 Puc. 180 Puc. 181

| Ha camoM deNe TeopeMa HEBEPHA M «00KAZATEJILCTRO» COASPIKHT
oneKy!
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Teneps Bcé BCTANO HA cBOM MecTa. TpeyroasHuky CKM uw BKP

B caMoM nene pasHu. Ho otpesku CM u BP pacnonaraiotcd no pas-
Hble CTOpOHbI 0T BC. W

Kopoye ropopsi, Bepb rMazaM CBOHM!

YeTpépThiil NPH3HAK PABCHCTREA TPEYrOJLHUKOB?

BTopast OmacHOCTL: YTO-TO APO3EBATh, «JoKaxeM» ellé OaHO YTBED-
KICHHE,

2?7 Teopema.

Ecau ¢ mpeyzossnurxax ABC u A, B,C, umerom mecmo
pasencmea AB = A\B,, AC = A,C, u ABC = 4,B,C,,
mo MmaKHe mpey2oAsvHuUKU PacHsl.

Eciin BB NOMHHTE 3a0auy (¢. 79), NpeaiecTBOBABILYIC TEO-
peme 3.4, To JonxHB YIUBHTLCA. Bean B 3T0ii 3anade mokasaHo,
YTO TAKHE TPEYroIbHHKH BOBCe He o0szarelbHO paBHbl. M BCé
Ke...

(?N<«oxazameascmso». Toctpoum Tpeyronshuk AB,C, pas-
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HBIA TpeyTONsHUKY A, B,C,, NMpHyéM pacnonoxum Touky B, no
npyryio ctopoHy ot AC, yeMm Touka B. MiMeeM AB, = A\ B, = AB,
CB,= C|B, (puc. 182).

B tpeyroapHuke BAB, cvopoHet AB w AB, paHul. Cneaosa-
TEABHO, PABHM U yriasl ABB, n AB,B. Ho Tak Kak no ycnosuio
yrisl ABC u AB,C pasHbl (£ AB,C= 2 A B/ C = L ABC), 10
PAaBHBIMH OKa3bIBa10TC U YIIbl CBB, n CB,B. 3HauuT, Tpeyronk-
HUK CBB, paBHoGeapennsiii i CB, = CB. Tenephk TPEYrOILHAKA

B, Puc. 182
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B
B
y ! k
o\ A
8,
Puc. 183
B
B,
A
C c,
A,
B
2 Puc. 184

ABC n AB,C 0Ka3blBalOTCs PaBHBIMM N0 TPSTHEMY NPH3HAKY
PaBCHCTBA TPEYTOJABHUKOB, T. €. TpeyTonbHuku ABC u A, B,C,
PAaBHEL,

ITpakTHYECKH HHYEro He MeHAeTCH, eC/TH ToUKH A 1 € oKa-
3LIBAIOTCH 1O ONHY CTOPOHY OT npaMol BB, (prc. 183),

A 3nece B uM meno? OkazpIBaeTcsi, YNyIUIEeH OAWH, HA NMEPBHIA
B3TJIA/l MANO3HAYMTENBHEIH, Ciy4ait, Korna Touku B, B, n C okasm-
BaloTCH Ha onHoilt npaMoil (puc. 184). IMeHHO B 3TOM chnydae Ham
paccCyXIcHHA M «He npoxonsts. Yrnu CBB, n CB,B o6sa3atenrHo
PaBHE], HO OHH MOTYT OKA3aThCsA paBHRIMH HyNK. B aToM cnyuae «He
paboTaeT> NPU3HAK PABHOGEAPEHHOTO TPEYrOJEHHKA, (?)

BniBon; Hano GbITH BHUMATENBHMM H GIHTENBHEM. U 210 OTHO-
CHTCH HE TONBKO K CAYYAAM, MOAOOHBIM TONBKO YTO PACCMOTPEHHO-
MY. BHUMATCNbHBIM # OAWTCIBHMM HARO OHTL TIOCTOSAHHO. Bee
OMACHOCTH 3apaHee MPemyCMOTPETh HENB3IT, H HE TOABKO B reo-
METPHH.

Kostma TIpyTkoB B CBOE BpeMA CKasal KOPOTKO H TOYHO:
«Baml»
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AB@® 3agauu Ha 10Ka3aTelbCTBO

431. BcnoMHuTe OOHATHA, CBASAHHbBIE ¢ MHOTOYTOALHUKAMH.
432, BcnoMHuUTe NOHATHSA, CBA3AHHBIE ¢ OKPYKHOCTBIO,
433. BcnoMHHUTE NOHATHSA, CBA3AHHBIE ¢ TPEYTONBLHHKOM.

434. Mpueeante NpUMEpPsl, Koraa o6¢ TeOpeMbl — NPAMaA K
ofpaTHa — BEPHBLI.

435, MpuseanTte NpUMeEpPs!, KOTIA OAHA U3 ABYX TEOPEM, Nps-
Mast Wiu ofpaTHas, BepHa, a Apyras — HeT.

436(1). Hoxaxure, 4yT0 ecan UIypa UMeEeT DOBHO JIBE€ OCU
CHMMETPHH, TO 3TH OCH NEPNEHANKYNSAPHBL.

437. Moxer nu bHIypa HMETh LEHTP CHMMETPHH, HO HE HMETh
HH OZHOM OCH CUMMETPHU?

438(n). Jokaxure, YTO €CAH ¥ TPEYTOABHUKA PABHB! JIBE BBICO-
THl, TO 3TOT TPEYTOABHUK paBHOGEAPEHHBIH,

439(T). Jokaxute, YTO ecny AN4 CTOPOH TPEYTOJABHHKA BbI-
MOAHASTCA HEpPaABEHCTBO & + b 2 3¢, TO ¢ — HAWMeHbIUAA
CTOPOHA 3TOTO TPEYTONbHUKA,

440, ToxaxuTe, 4To eCiH B TpeyronskHuke ABC cropoHa AB B
1Ba paia foablle cTopoHH AC, TO MenuaHa, BhIXOAALIAA H3
BeplInHEl C, TepneHAUMKYAApHa GUCCeKTpHCe yra A,

441. Jokaxute, 41O AHATOHARE MHOTOYTOJBHHKA MEHBILE TO-
JAOBHHH €TO MEPHMETPE.

442. Or AAHHOTO MHOTOYFOJIBHHKA C MOMOUIBIC OTHONO NPAMO-
JIMHEHHOrO pa3pe3a OTPE3aNH HEKOTOPHIT MHOrOYTOABHUK.
JokaxuTe, 4TO NEPUMETP OTPE3aHHOTO MHOIDYTOJBHHMKA
MEHBIIEC NEPHMETPA HCXOOIHOTO MHOIMYTONbHH KA.

443(T). BHYIPH HeKOTOpOro MHOTOYTOJABHHKA COHE[KKTCA BBI-
NyKNb# MHOTOYTOIBHUK, JOKAXHTE, Y4TO [EPUMETP BHYTPEH-
HEre MHOTOYTOJIPHUKA MEHbILE NEepUMETPA BHEIIHEro MHOMo-
YTO/BHHKA.
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444(T). OGo3HaUMM CTOPOHH TpeyroiibHuka ABC kak OBBHYHO
AB=c¢, BC=a,CA=b,2p=a+ b+ ¢ — nepuMeTp Tpeyrons-
HHKA (p — nOAynepHMETp). JIOKaKHTE, MTO CYLIECTBYIOT TPH
NONapHCe KacaliWecs ApYT Apyra BHELUHHM O0pa3oM OKpyX-
HOCTM C LiEHTPaMH B BeDIMMHAX TPEYTOABHHMKA, [IPHUEM panry-
CH OKpYXHOCTeft ¢ neHTpama A, B H C COOTBETCTBEHHO PaBHBI
p—a,p—bup—ec.

445(T). JokaxnTe, 4YTO CYIECTBYIOT TPH fOMAPHO Kacalollne-
cd ApYr IpYyra OKPYXKHOCTH ¢ LUCHTPaM¥ B BEpIIMHAX Tpe-
YTORBHHKA ABC Takue, 4TO OKPYXHOCTH ¢ UeHTpaMud Bu C
KacaloTCa OPYT Apyra BHemHHM O6pa3oM H 08¢ OHM HIHYTPU
Kacaiomes OKPYKHOCTH ¢ UeHTpoM A. TIpH 3ToM panuyc ok-
PYXHOCTH C UEHTPOM A paBeH £, 2 OKPYKHOCTH ¢ UEHTPAMH
B 1 C uMeT paanuycH p — ¢ H p — b COOTBETCTBEHHO (000-
IHAYEHHA 3883494 466).

446(T). Jokaxure, uT0 ecaH nNpaMmue AB, BC u AC kacalorca
ONHOH OKPYXHOCTH ¢ LIEHTPOM BHYTPH TpeyroinsHuka ABC,
TO OTPE3KH KacaTeJIbHEIX OT BeplikH 4, B 1 C no Toyex Kaca-
HHS paBHBEI COOTBETCTREHHO p — &, p — b u p — ¢ (0Do3Ha4e-
HHA 3a0a4¥ 444),

447(1). Nokaxure, yTo ecnu npambie AB, BC n CA xacalorcs
OIHON OKPYXKHOCTH ¢ USHTPOM BHE TpeYroAbHHKa ABC, HO
BHYTpY Y4 BAC, To OTPe3KH KacaTeJbHBIX OT BEpUIHH A, B
H C 00 TOYeK KacaHMA PaBHBl COOTBETCTBEHHO p, p — ¢ U
p — b (00o3HaveHun 3a0aud 444),

448(T). Mycrb yrau TpeyronbHUKka ABC paBHbl LBAC = 40°,
ZCBA=60° £ ACB = 80°. ycTe, nanee, O — TOYKA MNOC-
KOCTH TpPeYIONbKHKa Takasd, uto AQ = BO = CO. Hoka-
xure, yro LOBC = LOCB = 50°, LOCA = £L0OAC=30°n
£ OBA= 2 0OAB = 10° (cpaBHuTe ¢ 3anauamm 466 1 468),

449(T1). B sepwinHax detsipéxyronsHKa ABCD pacnoaoxeHs!
UeHTpe okpyxHoctelt. U3BecTHo, Yro molble aBe OKpyx-
HOCTH C UEHTPaMH B COCEIHMX BCpILIMHAX KACAIOTCS APYT
ApyTa BHEWHWM oBGpazoM, Jokaxurte, 4To 4 CTOPOH 4e-
THIPEXYTOABHUKA BHIOJHACTCA paBeHCTBO AR + CD =
= BC + DA.
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450(T). CropoHbl YeTHpEXyronsHuKa ABCD KacawTca OAHO#M
OKpyXHOCTH. (TOYKH XacaHWst — Ha CTOPOHaX MeThIpEX-
yTONBHHKA.) JoxkaxuTte, uto AB + CD = BC+ DA.

451(T). BepwyvHbl 4eThIpEXyTONbHUKAa ABCD pacnonoXeHbl
Ha oaHol oKpyxHocTH, JIoKaxXHuTe, 410
LBAD + £ BCD=+ABC+ £ ADC.
452. B tpeyroacHoi mupamuae ABCD UMeIoT MECTO paBEHCTBA

AB=CD, AD = BC. Hokaxute, YTO TIPAMAsA, TPOXONSILIAA
uepes cepeduHel AC 1 BD, nepnenaukynapHa AC u 8D,
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IlapanienbHble NIPSMBIE U YTJIBI

B 3IMol 2raee 6600UMCA el 00~
HO CBOLICMBO NAOGCKOCHIU, OMHOCAWEECA K NApaiteasHbiM NpA-
MoiM.,  Bmo  nociednee npuliimaemoe 0Gez  dokazameavcmed
ymeepxcoernue. Bce nocaedyviowue paxmer 6ydym cmpozo
doxaseambea. Juiite ¢ RORAGAEHUEM FMO20 CEOLICINGA UIYHACMARA
HAMU 2€0Mempus CMAQHOSUMCA €6KAUG080I ceomempueii, 0a u
CaMa NAOCKOCHD <NOAVHGEM RPUGO» HAILIGAMBCA E6KAU0080L
naockocmeir. 3dece CMOWIM 3GMEMUMoe, Hmo e JoKa3aHHue
PaHee meopemvl OMHOCAMCA K MaK HA3NEAeMoll abcoartomnoi
280MEMPUL, ORI GEPHBI 8 EGKAUCOBGO 2eOMERPUU, KOTOPYIO Mbl It
Gy0eM, HAUUHAA ¢ MO 21a8W, HIYHAMb, HO OHU BEPHHL U €
eeomempuu Jlobauesckozo, 0 KOMOPOL Mbt Al YROMAHEM
@ 3moii enase,
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5.1. IIapasaeapnbie ApAMBbIE HA IJIOCKOCTH

Bo Bropoii rnaBe Mb IOKa3aNH, YTO Hepes Modylo TOUKY MUTOCKOCTH,
PACNONOXEHHYIO BHE TAHHOH MpAMO# 31O IIOCKOCTH, MOXKHO NIpo-
BECTH NPAMYIO, NMapauielbHyo aToi npamoil. TIpu 3ToM He oGcyx-
JAJICH BOTIPOC, HEB3M JIH NPOBECTH YEPE3 ITY XKE TOUKY eIlé KaKylo-
TO [PAMYIO, NapaNetLHYI0 JaHHOH, BnpoueM, HaBepHOE, HHKTO Ha
3TO He OOPaTHN BHUMAaHHA, MOCKONBKY GOMBIIHHCTRY MKOIbHHKOB
H3BECTHO UM OYEBHIOHO, YTO Dojiee ogHOH NpAMON NpoBECTH HENB3A.
HMenHo 3ToT GakT Mbl H 3aNHIIEM B BHIE CBOHCTRA 4.

YersépToe 0CHOBHOE CBOHCTBO ILIOCKOCTH

&y Ceoiicmao 4.

Hepes A100y10 mMouKy naocKocmi, PAacrnosONCEeHRYIO 6Ne
Oannoli npamaoii Imoi ¥ce RAOCKOCIMU, MONCHO npoGecniu
He boaee 0OHON RPAMOI, NAPAALIeABHOE OAHHOU.

Ho npexae yeM HauaTh 06CyKaaTh, KAKHE CINEACTBHA MOXHO NO-
JIVIUTL U3 3TOrO CEOACTEA, OCTAHOBHMCS Ha OIHOM 3HAMEHATENBHOM
MOMEHTE U3 MHOTOBEKOBOH HCTOPHH FEOMETPHHE,

Heofxonumo 3aMeTUTh, UYTO pacCMaTPHEAEMOE CeHYac 0OCHOBHOS
CBOMCTBO TITOCKOCTH CYIIECTBEHHO OTAMYASTCHA OT TPEX Npeablay-
wrx. OHO AOYCKAST MHOrO pasnHyHbX dopmynupopok. HekoTto-
pHE M3 HUX COBCEM He MOXOXH Ha MPHBEAEHHYIC. OIHAKO MIPH BHH-
MATENBHOM H3YYSHHH MOXHO 3aMETHTE, YTO BCE 3TH GOPDMYITHPOBKY
PABHOCHABHEL IPYT APYTY.

JloGaueBCKHii H HICTOPHUS OTKPLITHA
HEeEeBKJIMAOBOH reoMeTpun

@ B otnuyne oT Tpéx npelbliiyHx ¢BOHCTE MIOCKOCTH, CBOHCTBO 4,
KOTOPOE Ha3HBAaIOT AKCHOMOH 0 NapaineibHBIX MPAMbLIX, Ka3aJ0Ch
MATEMATUKAM HE TAKHM ¥X OueBHAHBIM. OHM, KOHEYHO, CYHTANU ro
BEPHBIM, HO HE HACTONBKO GECCNOPHBIM, YTOGE] NPUHATE §€3 A0Ka-
satenbcTra. U ¢ rnybokoit npesHocTH 0o Hayana XIX cTonetna yyé-
Hble HEOAHOKPATHO TMPeANPHHUMALA TIONMKITKH AOKA3aTh 3TC CBOH-
CTBO, BHBECTH €0 U3 APYTriHX, 60onee OYCBHAHBIX CBOHCTE.

YKa3aHHOE CROMUCTRBO MBITANHCH ACKA3aTh METOAOM OT MpPOTUB-
HOTQ; MPEANONATANOCh, YTO AKCUOMA O [apaANe/ibHBIX HEBepHA, H U3
JFTOTO ACAANCA PAd BLIBOOOB. BBUIC HAKOMAEHO MHOIO MHTEPECHBIX
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reoOMETpHYCCKHX (PaKTOB, A0KA3aH PAA TEOPEM, KOTOpLIE BRI BEp-
HhI PN TAKOM Npeanonoxedun. Ho HMKTO W3 yu&HEIX He MOr ZONYyC-
THTB ¥ MBICIIH O TOM, 4TO, KPOME TeoMeTpHM EBKAHAA, CYLIECTBYET
KaKaqd-TO MHas reoMeTpHs. I1o3TOMY BCe 3TH NONBITKH 3aBEPiUANICh
TEM, YTO B KAKOM-TO MECTE ABHO HIM HEABHO HCMONB3OBANOCH YT-
BEPKOCHHE, PABHOCUIBHOE aKCHOME O MapajifeNbHbiX, B pe3yabTare
Yero ¥ OOHAPYKHBAIOCH «POTHBOPEYHE».

H Bot B neppoii nonopuHe XIX B. 9TH MONbLITKH YBEHYAHCEH YCTIE-
XOM, @ BepHee... NOJHbIM HeycnexoM. Brina co3aaHa HOBas reoMeTpH-
YyecKasi CHCTEMA, B KOTOPOil uepes NI00YI0 TOUKY JUTOCKOCTH, PacoIo-
XKCHHYIO BHE JaHHO# mpamoili 3ToM NIOCKOCTH, MOXHO MPOBECTH
Bonee ooHOM MPAMOR, HE NEpecekaolicHcs ¢ AaHHOR (T. ¢, napan-
JICJIBHOI AAHHOM). 3Ta reoMeTpUYeCKas CHCTEMA HA3LIBAETCSA He-
esxAudogoii 2eomempueii v HOCUT ums JloGayeBckoro,

23 peppans 1826 r. Ha 3acenaHUH PU3IHKO-MATEMATHIECKOTO OT-
neneHna WMnepatopckoro KasaHcKoro yHMBepcHTeTa TPWOLIATH-
TpéxnetHuit npodeccop Hukonait HpaHosuu NoGauesckuil BHICTY-
nun ¢ poxnagoM «CxxaToe HaNoXeHHe HAYal TEOMETPHH €O CTPOTHM
JOKAa3aTCIbCTBOM TEOPEMEBl O NapaLICAbHEIX NPAMBIX», DTOT AEHD H
CTaJi OHEM POXAEHHS HEEBKIMIOBOH TeOMETpPMH, HAYyaJioM HOBOK
3MOXU B PA3BUTUH TeOMETPHH.

B HCTOPHH HAayKH HepeaKH CJIy4Yal, KOrda OTKDPEITHS NpakTHYe-
CKH OIHOBPEMEHHO JE/IAJIMCh HECKOABKMMHK yuéHBIMM. Hesapucumo
oT JloGayeBCKOro cyleCTROBAHHE HOBOH reOMeTpHYeCcKOH CHCTEMB
YCTaHOBUIH BEAUMKHI HeMeUuRHi MaTeMaTuk Kapn ®puapux Tayce u
perrp Anowr bonpaiu (Botian). Onnako layce, 6oach 6bITL HENMOHA-
TEIM, H¢ ONYONIMKOBAN CBOE OTKPBITHE. BOnbsiiH Xe H3NOXKA CBOH




PE3YAbLTATH! B BUME MPHAOXKEHHA K ODIIMPHOMY TEOMETPHYECKOMY
TPaKTaTy ¢BOETO OTIIA, BRllIenmemy B 1832,

Ho ecny BH ayMaere, 4T YYE€HBH MAp ¢ BOCTOproM M Oaarogap-
HOCTBIO MPUHAT HOBYIO TCOMETPHIO, TO 0Y¢Hb H OYEHL ClunGacTeck.
K coxanenmio, cyapOH MepBoOTKpRIBATENEH AANEKO He BCeraa okKa-
3RBAOTCA cHacTAMBLIMH. Tak 6blo M B 3TOM caydae. [eHHANBHBA
layce, Mo CYWIECTBY, OTPEKCH OT CBOEro OTKpuTHA. Jns AHowa
Boneaiiu HenpuzHaHue ero paboT cTano OpuMMHHON Goabiioi muu-
HOH TpareauM, o GpOCHI 3aHATHA MAaTEMATHKOH M 0O KOHLA XHU3HH
TaK W He ONpaBIIICA OT [IONYYEHHOTO yaapa.

Jlo AHa MCcIKA TOPBLKYIO Yally HEMMOHUM2HHA H HEBEXKECTBEHHOM
KpUTHKH U Hukonait UBanoeny Jlobavesckuii. M Bcé xe OH ymopHO
MNPONOTKAL H3Y4aTh CO3NAHHYIO MM TNeOMETPUIO, HM3aaB pal pabor,
B KOTOPBIX Pa3BUBATHCE OCHOBEI, U3TOXEeHHEIE B ero nepBoi pabote.
PopHo uepea 30 neT mocne cBOEro MCTOpHUECKOre noknana Jlobayes-
CKHIi CKOHYANCHA HEMIPH3HAHHBIM M TIOYTH BCEMM 3a0BTHIM. M nuib
10 net ecnycta paborhl JloGaueBcKOro cTanu M3BECTHLIMH H Er0 HACH
NOAYYWIH NPH3HaHHE. A B 1992 1. nByxcoTnerHe cO AHA POXAEHHS
BEIIMKOTO PYCCKOTO MATEMATHKA TOPXECTBEHHO OTMEYANOCH BO BCEM
MHpe,

ITpu3HAKH H CBOCTBA DapaVIe/bHbIX NPAMBIX

@ Pacemompunm npamyio I 1 moury A gne samoii npamoii. Hpogedém
wepez A npoussoneRyI0 NPAMYI0, nepecerariiyio npamyio | é nexo-
mopoii mouxe B. Oboznanum vepes B odun uz yaaoe, obpazoeat-
rox AB ¢ npamoii I ITposedém uepes A npamyo m maxyio, 4mo
yzoa o donoanas 6bt 0o 180° yeon B, m. e. o + f = 180° (puc. 185).
IHocmpoennas npaman m napaanreavra npamoii 1.

Jokaxem 31o, [pennonoxyM, 4To NpAMbIe M 1 / NepeceKaloTcs.
Qbo3HaYyM TOUKY nepecedeHdns yepes C. Torna B TpeyronsHEKe ABC
BHEIIHUI Yron IIpH BepIIMHE A paReH BHYTPEHHEMY YTAY NPH BeplIH-

Puc. 185
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5.1

cexyvigan
m I HyHIpeHHue HaKpecht
AECNCAULUE YEabi.
o3
B4 B
I

Bs B,
Odnocmoponnue yerot Coomeemcmeen e yaoi.
BHYTPEHHHE B, My, By Moty puc, B ra,
BHEWIHME By H ¢, B; M 01y Byvas Bywa,

Puc. 186

He B. (310 cneayeT U3 TOra, YTO CyMMa BHYTPEHHNX YTIOR A U B atoro
TpeyTonbHika papHa 180°) TMonydeHo npoTHBOpEeYHME € TeOpeMoid
O BHELIHEM YI/IE TPeYTOALHHKA (Teopema 3.5)1,

@ 3aMeTHM, YTO YIAbl, 06pa30BaBilHECs [IpH IepecedeHnH nps-
MBIX i 4 { paMoii AB, pacrionoxeHHtIe MeXay #1 v / N0 OOHY CTOpO-
HY OT AB, HA3BIBAIOTCH SHYTHPEHRUME COROCIMIOPOHRUMIE Y2AGMU.
(TIpamy1o AB, uTOObI OTNUUHUTDL && OT NMPAMBIX 2 4 /, HHOTNIA HA3KBA-
10T cexyueii.) Kpome toro, cpean oGpa3oBaBUIMXCH YIIOB MOXHO
BHACNHTL TIAPHl eHewHux odrnocmoponnux yeaove. (Mro 310 3a
napel, IOHATHO U3 pMcyHKa 186.) U HakoHeu, oGpasoBaBLiMecs yr-
Il MOXHO pa30UThL HA YEThIpe IIAPH COOMEGEMICIIGEHHBIX YZA08
{cM. puc. 186).

BuUISNEIOT TAKKE GHYMPEHRUE HAKPECm JAeNCaiue Yyt
{puc. 186).

CohopMyiHpyeM Tellepb NOMHOCTBIO NIPH3IHAKH MapaiNebHOCTH
ABYX TIPAMEIX, HEMIOCPEACTBEHHO CHEAYIOUIHE H3 HAILIMX MPeaiecT-
BYIOLIHX PACCYXKIEeHHI.

&g Ilpusnarxu napasieabHbex nPpAMbLX.
Ecau npu nepecesenuu 0eyx npamoix mpempoei (cexyuei) yz-
Abl, 06PA3YIouIe KAKYIO-MO NADPY COOMEBEMCMEENNbIX Y2108,
PaGibl, WA NCE Yeabl, 00pasyrouue KaKyro-mo napy 6Hym-
DEeHRUX UAN GHEWINUX OOHOCIMOPORRUX Y2408, O00iom 8 CymMme
180°, mo 3mu npamuvie napasieavioi.

¥ BHewHuit yron TpeyroneHHKa Goablle NMIOGOT0 HE CMEXHOIO ¢
HHM BHYTPEHHETO.
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Ho yepe3 Kaxnyio TOYKY IGCKOCTH MOXHC NPOBECTH KLU ONHY
NpAMYI0, NapaIenbHyI0 fauHoi, [Toatomy chopMynHpoBaHHbIA TTpH-
3HaK NapaUIe/IbHOCTH ABNAETC A OZHOBPEMEHHO H CBONCTBOM Napan-
JIENbHHX [IPAMEIX.

&) Ceolicmaa napaireabivix npambix.
Ilpu nepeceuenuu 0eyx naparieAbHvix nPRAMLIX mpemveil
(cexyweii) ace coomeemcmeennvie y2avt NORAPHO PAeHLL,
{4 napsi GHYMPEHHRUX UAN GHEWRUX OOHOCIMOPORKIX Y2406
obpaiosant U3 y2a06, donoannrowux dpye dpyeza do 180°.

TNapainienbHOCTb ABYX NMPSMBIX MOXHO IS KPaTKOCTH OGO3HA-
YUTL 3HAKOM |,

CymMMa yrioB TPEYroJibHHKA
CliencTBHeM JOKA3AHHBIX HAMH YTBEPA(ASHHI ABIACTCA TEOPEMA O
CYMME YTJIOB TPEYTONbHNKA.

@ Teopema 5. 1 (o cymme yeros mpeyeoAbHUKa).
Cymma y2a08 8 a1060m mpeyzoavnuxe pagra 1806°.

Hoxazameabcmeo. PaccMoTpum TpeyronbHUK ABC U NpoBeaéM
yepes BepiIMHY B npaMyio, napannensHyio AC (puc. 187), Hueem
L KBM = £ BAC, NOCKONBKY 3TH YTAb
SBIAIOTCA  COOTBETCTBEHHBIMH, 00Pa’0- C
BAHHBIMH TIPH [IEPECCICHHUH Tapa/Lielib- M
Huix CA » BM cexyweil AB. PasHBIMI 9B-
NAIOTCA Takoke yoisl ACB u CBM, Tak kax
YTOJ, BEPTHKAILHE K £ CBM, arnaercs
COOTBETCTBEHHHIM 1 £ZACH (3mech ce-
Kyieit apmsierca CRB).
Taxkum o6pa3oM, A 3& K
£ CAB+ £ACB + L ABC =
=+ MBK+ / MBC + LABC=180°". ¥

M3 Teopemm 5.1 cpaly ciiedyer, UTO eHeMINui Y204 mpey2oab-
HUKG PAGER CYMME O06YX GHYMPEHHUX, C HUM HE€ CMENCHLIX.
{CpaBHHTE 3TO YTBEpXIECHHE ¢ paHee AOKa3aHHOH TeopeMolt o
BHEWIHEM YIS TPEYTONMBPHHKA. )

Puc. 137
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CyMMa YTJI0B 71-YTOJBHKKA

@ 3Has cyMMY YTIOB TPEYTOJALHHKA, JIETKO NOAYYHTH BopMyny mis
CYMMBI YIIOB JIIOO0TO #2-YTONBHHKA.

PaccMOTpHM, HANPHMED, BRINYKAbIA CeMHYronbHHK (pHe. 188).
CoeaMHUM KaKylo-1M60 ero BepLUMHY AUATOHANSMH CO BCEMH OC-
TANBHLIMH BEPIIMHAMYE. B pesynbrate ceMuyronsHUK pa3obeétca Ha
MATE TPEYTONBEHHUKOB, CYMMa YIAOE KOTOPBIX U AAET HCKOMYIO CYMMY,
T. €, CYMMa YTJIOB 3TOI'0 CEMHYTONBHHKA paBHa 5 « 180° = 900°.

U &

Puc. 188 Puc. 189

TakuM e o0pa3oM MOXHO NOCTYNIUTE W ¢ JNKIOOBIM BHITYK-
JILIM #-YTONBHUKOM, CyMMa €10 YITIOB pagHa (7 — 2) + 180°.

Hepbinykibiit MAOTOYIONBHHK HETb3A TaK MPOCTO pa3dUTh HA
TpeyronkHUKH., TeM He MeHee ¢opMyna 4nA CYMMBbl €00 YIJIOB 0C-
Taérca npexneif. (Ha pucynke 189 nmokasaH npumep paldueHHs He-
BHMYKIOTQ CEMUYTOJILHHKA.) 3anulieM 370 B BHAC TEOPEMEL.

Teopema 5.2 (o cymme yeroe n-yeoasruxa).
Cymma yza06 2106020 n-yzosonura paena (n — 2) + 180°.

AB® 3anauyy, 3a1aHuUA, BOIIPOCH

453. YTo Bbl MOXKETE CKA3ATDH MO NMOBOOY YTBEPXKICHUSA, YTO B [€O-
MeTpHH J1oGaveBCKOro NapanieNbHLle MPAMBIE NepeceKaloTca?

454(H). Yepes Touky M, nexamywy BHe npsmoi /, npeBeaeHb
TpK NpsiMeie i, 1, K. CKONBKO W3 3TUX MPAMBIX MOTYT nepece-
KATH NpaMyo I?
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455(nu). TipaMbie m M n nepecekaloTea B Touke O (puc. 190).
B Rako# mONYMIOCKOCTH OTHOCHTEABHO TNPAMOH p JIEXNUT

Toyka O?

456(m). HaHa npAMas p ¥ Y4eThIpe TOYKH, HE TIPHHALNCKALIHE
9TO# npAMoil (pHc. 191). A cuMMeTpHYHA A OTHOCHTENBHO

npamoii p, Touka B cHMMeTPHYHA B| OTHOCHTE/IBHO NPAMOA
p.AB| nepecekaeTca ¢ BA, sTouke 0. loxaxure, yro BB, na-
panneneH AA,. OnpeaenauTe Kak pacnonaraercs rodka O or-

HOCHTEJIBHO NIpAMoii p.
P m
100°

H

Puc. 190

\

Bl

d

A

Puc. 191

457(n). Mo paHHRIM prcyHKa 192 TOKaXHTE, YTO IPAMEIE 21 H 1

NapaUieIbHEL

458(n). Ha pucyske 193 npamsie g U b napawiensbl. Tpsamast ¢
nepecekaer NpAMyIo a B ToUKe A. JloKaxuTe, YT0 MpsaMas ¢
nepecekaeT npaMyio b.

459(u). Io naHHLIM pucyHKa 194 10KaXWTE, YTO NPAMEIE 722 K 1

napanfenbHbl,

m 100° /

Puc. 192

b

b

100°,

A//w(}u B/ P

Puc. 194
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460(n). I1o 1aHHBIM pUCYHKa 195 IOKAXKUTE, YTO TIPAMBIE 1 K 1
mapanjienbHbl.

Puc. 195 Puc. 196

461(n). Ha pucysike 196 npsiMbie m K # NEPNEHAHKYNAPHBI
npaMoit p, npaMsble # U / nepecekaorca. JlokaxuTe, 4To npa-
Mbic { M m NEPECEKATCH.

462(H). I1o AaHHBM pUcyHKa 197 JoKaXHTE B KaXKA0M ciiyyac,
YTO APAMBIE 71 U 4 TIAPALNENbHI.

WA
7<) :

a) o+ p = 180° 6)

Puc. 197

463(u). Ha pucynke 198 npsaMble m H 7 NapanieibHil OTPE3KY
AC. Moryt nu nepecekatbca npameie 1 u A7 Tlepecexaet M

AD npamyio m?
B
m
A C
D
Puc. 198 Puc. 199
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464(n). Ha pucynke 199 npaman p — cekywas K m u n. Yron /
paBed yriy 5. Hokaxure, yro: £ 4 = /8, L2 = /6,
L3=L 7 Ld=2L6,L3=2L521=.722="228,
LTI+ 28=180° L4+.5=180°, 22+ L 7= 180°
L3+ 2L 6=180°.

465(n). [Ipamule m H 1 NapanneneHel, p — cexywas, £ 1= 110°
(puc. 200). Halignute rpaaycHylo mepy yrnos 2, 3, 4, 5, 6, 7
A

466(n). IpaMie m ¥ » NnapaUIeNbHH, p — ceKyllias, 2 = 70°
(pHc. 201). HaitanTe rpagycHy1o MEpy YTJIOB X 1 ).,

Puc. 200 Puc. 201

467(n). Ha pucynke 202 £ 1= 2 2=/ 3. JOoKaXHTE, UTO NpA-
MbI€ G ¥ ¢ TAPAUIEAbHBL.
m

A B
C
Vd E D
Puc. 202 Puc. 203

468(n). Ha pucynke 203 £ BCD= 2 B+ 2 D, npamas m nepe-
cekaeT ayu DE. Jokaxure, uTo:
a) nyuu B4 v DE napannenbHel;
0) npamMan m nepecekaeT npamyio AB.

469(n). Jokaxure, YTO paCCTOAHHE OT KAXKOH TOUKH OIHOH M3
ABYX MAPAMNEeALHBIX MPAMBIX 10 BTOPOI NpAMOR MOCTOAHHO
{He 3aBMCHT OT TOUYKH).

470(n). Haiinure reoMeTpHYECKOE MECTO TOYEK, VIATEHHBIX OT
JaHHOH MpAMOMH Ha pacCcTOAHNE, pABHOE 4.
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471(H). Haitnute reoMeTpHyYecKoe MECTO TOYEK, PABHOYIANEH-
HBIX OT IBYX JAHHBIX NAPALNEIbHBX MPAMBIX.

472(u). Ipe napannenpHsie NpaAMbIE /| U /; nepecedeHkl Apyro
napoil mapanfaenbHbiX MpAMbIX /y M /. TOUKH UX NepeceyeHU
Awn D aexar Ha /|, Touku B u 8—Hafz,A WB—mnal,Cu
D — na l,. lokaxure, 40 AB=CDuAD= BC.

273(n). [Ipu nepeceueHH ABYX MAPALICABHBIX MPAMBIX IBYMS
OPYTHMH MApanIeibHbIMA MPAMBIMH TIOAYURACH YETHIPEX-
YTONLHUK ABCD. NokaxuTte, 4To NPOTHBONOAOXHLIE YINbl
3TOrO YeThIPEXYTO/IbHMKA PABHBI.

474(n). [Ipamas / napannenbHa ctopoHe MP TpeyronsHMKa
MNP, [loxaxure, uTo npsMas MN nepecexkaercs ¢ npaMoit /.

475(n). Touxka M BHyTpu yra BAC (puc. 204). [Tpaman MP
napanne;ibHa ayay AC, npamas MK napannenbHa myvy AB,
yron APK paseH 40°, yron MKC papen 50°. Hadigure yrnm
TpeyronbHuka PKM.

476(n). p — cexylasn NpH HeMapanaeNibHbiX MPAMBIX #1 H A, ¥T-
nel 71 2uakpect nexaume (puc. 205). Joxkaxure, uto yron 7
He paBeH yray 2.

477(n). KoHub! 0Tpeska AB nexar Ha NapauIeAbHBIX NPAMBIX /|
n {,. Yepes cepeanHy 3toro orpeska (Touka M) nposeaeHa
npaMas, nepecekaroiiias /| v {, B Toukax C 1 D COOTBETCTBEH-
Ho. Joxaxute, uTo Touka M — cepeanHa CD.

478. NokaxuTe, uTO NpAMan, IPOXOAALLAA Yepes cepearHbl 5o-
KOBBIX CTOPOH paBHOOSAPEHHOTO TPEYTONbHUKA Iapalie/ibHa
OCHOBaHHID,

479. Mpw nepeceueHrH ABYX NapalieNbLHEX NPAMBIX cexyiueii
ofpa3zoBanock BOCEME YIIoB. CymMMa ceMH 13 HUX paBHa 700°.
YemMy paBHBI 3TH YTABLI?

480(H). p — cexvinag npy HenapanneNLHBIX NPSAMBX M U #, YT
JH I v 2 BHYTPEHHHE oaHOCTOpOHHHE (puc, 206). Hokaxure,
yTO cyMma yrnos 7 v 2 He paBHa 180°.

m
B
P//M Y

A K n P
Puc, 204 Puc, 205
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481(n). Ha pucynke 207 npamble / H MN niepecekaloTcs B TOYKE
A, anpampie / v PQ nepecekaioTca B Touke B, MN || PQ. AB
paeHo 10, BC — Guccextpuca yrna PBA. Hatimure AC.

482(u). Ha pucynke 208 yron A BC paseH 100°, Touka M nexur
BHYTPH yri1a ABC. JIyuu PM v BC napaanensHsL Jlvan KM n
BA napannenwhsl, yron MPK pased 30°, Hatinure yrabl Tpe-
yronbhuka MPK.

483(u). Jan Tpeyroasumuk ABC ¢ npaMbIM yraoM A (puc. 209).
KD napannenena CB, yron DAB paeen 37°. Halinure yriu
Cn 8.

Puc, 207 Puc. 208 Puc. 209

484 (). Ucnonbays naHHele pucyHKa 210, Hajinute Hew3Bect-
Hble YTAH TpeyronsHuka ABC.

150
B B
//ﬁ //\
30° 50° 107°
A C 4 C A
&)

B

C
4 B g c ‘
e ?oo\ 70°)\ 4
C
53\ B
A
&) e}

2y C Puc. 210
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485(n). Kakoit oco6eHHOCTHIO 061aNnaloT TPEyroNbHUKHU, mpea-
CTaBlleHHBIE Ha pHCYHKE 211, a, 6, &?

B A A B
(4] '
O
p ) 30
0 C [>
a) B g5 € C o
Puc. 211

486(H). BrisicHuTe, Kakue ¢uryphi Ha pHcyHke 212 sanmorca
MHOTPOYTOJIBHUKAMH.

Puc. 212

487 (x). HauepTute pazanyHble MO YHCAY CTOPOH MHOTOYIO/Mb-
HMKH, KOTODbIE COCTOAT H3:
a) IIBYX pasSHbIX TYNIOYLONbLHLIX TPEYrONbHIKOB;
0) TPEX NPAMOYTONbHBIX TPEYTONBHHKOB.
Kakue 13 Hux spnyknisie?

488 (). Or™eTbTe Ha IucTe GyMarn Touky A. Hapucylite MHO-
TOYTONbHMK TaK, UTOOH TOYKA A Gblna BUAHA:
a) 13 BCEX BEPLLIHH MHOTOYIMOMBHYKA;
0) TONBKO U3 ABYX M0 BEPITHH;
B) TONBKO W3 OAHOH €TI0 BEPLUMHBIL.
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489(m). HauepTute Takoi 4eTHIPEXYTONBHHK, KOTOPBIH MOXHO
OfHOH NPAMOUI PasAcINTL HA:
a) Ba TPEYTOABHHKA;
Q) TPH TPEYTONBLHUKA,
B) TPEYTONBHHK M YeThIPEXYTONLHHK.

490(n). Haueprure npa ueThbIipéXYrofbHMKA TaK, YTOGHI B Mepe-
cegeHHH obpa3oBanoch:
a) ABa TPEYTOJABHHKA;
©) IBa METHIPEXYTILHHUKA,
B) NMATHYTONLHAK;
r} LIECTHYTONBHMK.

491(x). Ha niocKocT M306paKeHe HECKOABKO MHOIOYTOTBHH-
KOB, CYMMA BCEX VIJIOB KOTOPBIX pasHa 720°, CKONBKO M Kakne
MHOTOYTOJILHHKH H300paKeHBI, CIH Cpel HHX HET TISITH-
YTONBHHKA?

492, Ha rmockocTd u306paXeHo HECKONBKO MHOTOYTONBHHKOB.
CyMMa YFIIOB 3TUX MHOTOYTOTBHUKOB paBHa 540°. Ckoabko U
KakHe MHOTOYTONBHHKH H300paxkeHbl (YKAXHTE BCE BOIMOX-
HocTH)?

493, CKOMBKO CTOPOH UMEET MHOTOYTOABHHK, €CNH U3BECTHO,
YTO BCE €r0 YIB! OCTphie?

494(n). Yroa TpeyroibHHKa paBeH CyMMe NBYX JIPYTHX €ro
yrioB. JIOKaKUTE, YTO TPEYTONBHHK NPAMOYTOMLHEIM,

495, JlokaxuTe, 4TO BO BCAKOM TPEYroJibHHKe MaiagTcs yrom,
KOTOpbIii He Gombie 60°.

496(n). Kakie 3HaueHHA MOXKET NPHHHMATB'
a) Haubonbmnit yroa TpeyronbHUKa;
6) HAaUMEHBLIKHA YTOJ TPEYTONbHHKA;
B) CPEIHHI 11O BETUYHHE YTOJI TPEYTONBHHKA?

497. Yo A u B tpeyronbhuka ABC paBHH o H B. Kakoii yron
obpasyer GuccekTprca yoa ' co cTopoHoii AB? Kakolt yron
ofpazyer BbicOTa, omywenHas Ha BC, co cropoHoit AC?
Pewrire 3apaqy, ecin:
ajo.=18°,B = 68°% 6)a =92°,f = 86°.

498. M3pecTHO, YTO NpH NEpecedeHHH NPAMBIX ¢ H b TpeThei
npaMoit ofipazosanoch BoceMb YIMoB. YeThipe U3 HUX PABHbI
no 80°, a uwernipe apyrnx — no 100°. Cnegyer nu W3 aToro,
Yr0 NPAMBIE ¢ U b napaLieabHE?
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499(m). JokaxNTe, YTO €cNH Kaxaas N3 NpsMbIX @ 4 b napan-
JeNbHA NpsAMoil £, TO NPAMEIC @ U b napaJiTeALHbI.

500, Hatianre yron Mexny GHCCEXTPHCAMU BHYTPEHHUEX ONHO-
CTOPOHHMX YINOB, OOPa30BAHHEIX IPH NepecedeHnH IBYX Nna-
panneIbHbBIX NPAMbIX CEKYIIEH.

501. dBe napauienbHble NpaMbIe MepecedeHbl TPETBEH IPSMOIi.
Hai#imure yroa Mexay npoIonxXeHHAMH GHCCEKTPHC BHELU-
HHX OLHOCTOPOHHHX YTJIOB.

502. MoryTt nu nepeceubcss BUCCEKTPUCH BHYTPEHHHUX HAKPECT
Nexalmx yraes, 0GpazoBaHHBIX MPY NepecedeHHH ABYX Ha-
pAACIBHBIX MPAMBIX CEKYyLIEH?

503(p). Haitaure yrnbl paBHOCTOPOHHELO TPEYTOIBHHKA.

504(m). Jokaxure, 4Te €CJIM B NPAMOYTOABHOM TPEYTOJIEBHHKE
OZMH M3 OCTpRIX YrAeB paBeH 30°, TO NPOTHBOAEXALIHIH HTO-
MY YTy KaTeT B ABa pa3a MeHbLIe rHMOTeHY3bl.

505, B tpeyroasuuke ABC yron C npamoi. Karer AC paseH
noAoBHHE THNoTeHy3kl JoxaxuTe, uto yron 8 pasen 30°.

506(T). BoicoTa H MeanaHa, NPOBEAEHHBIE U3 OMHOM BEPIIIMHEI,
IENAT YTOJ TPEYTO/IbHAKA Ha TPH paBHble yacti. Haiaure yr-
Jibl TPEYTOJILHHKA.,

507. Hatinure yrnel paBHOGEIpEeHHOrO TpPEYrONBLHWUKA, €CHH
OMIKH M3 ero yIioB papeH: a) 62°; 6) 90°; B} 100°; r) 80°.

508. B tpeyronbiuke ABC yron C npamoil. ¥ron A pasen 30°,
AB =38, CD nepnenouxynapen AB. Hailanre ADu DB,

509. Ha kaxzoit cTOpoHe MpaBHJABHOIO TPEYTONbHKUKA BIATC MO
Toyke. CTOpOHBI TPEYroAbHUKA C BEPIIMHAMH B 3THX TOY-
Kax NepneHANKYAApHLE CTOPOHAM UCXOAHOIO TPEYroAbHHKA.
B KaKOM OTHOINEHHH KAXIas U3 B3ATHIX TOUYEK ASAUT CTOPO-
HHI HCXOAHOTO TPEYIONLHUKAE?

510. B npsaMoyroieHOM TPEYTONBHHKE OOWH W3 YLNIOB PABEH
30°, JoxaxuTe, YT B 3TOM TPEYTOABHHKE OTPE30K CepelvH-
HOrO MepneHINKYAspa, NPOBSAEHHOTO K THNOTEHY3E A0 Ne-
PCCeCHMS C KaTEeTOM, BTPOS MCHBLLIE BONBILISTO KATETA.

511. Jokaxure, yTO MeAMAHA K THIOTEHY3E TIPAMOYTONBHOTO
TPEYTOJBHNKA PaBHa €€ NMONOBHHE,

512. OcTpuiiil yro4 NpAMOYTOABHOTO TPeYroibHUKA paBeH 30°.
JoKaxHTe, 4TO BHICOTa H MESWAHA, NMPOBSAEHHBIC U3 BEPLIK-
HBL PAMOTO VI3, ACAAT €ro Ha TPY PaBHBIC YaCTH,
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513. IMoctpotite NPSIMOYrONbHBIA TPEYTOJBHHK MO TUMOTEHY-
3€ ¢ U BLICOTE /1, TIPOBCAEHHON K THIIOTEHY3E,

514. JlokaxwuTe, 4TO B MPAMOYTONLHOM TPEYTOABHHIKE C HEpaB-
HBIMM KAaTeTAMH GHCCEKTPHCA TPAMOTO yrfa OCMHUT yroa
MEXIY BRICOTOR H MEAWAHOH, NPOBEREHHBEIMM M3 TOii Xe Bep-
[IKHEBL, TOTIONAM.

515(T). BoicoTa, npoBenéHHaa M3 BepiiMHH C NpPAMOTO yIia
TpeyronsHuka ABC, pasHa 1. Bennuuna yraa B pasHa 15°.
Haiiaure i1y THIOTeHY3b AR,

516. B tpeyroasunke ABC nposeaeHbl MemgMaHw AA4,, BB,
CC| 1 BHICOTH AA,, BB,, CC,. loKaxuTe, 4TO JUTHHA 1OMa-
Hoif 4,B,C\A,B,C,A, pasHa nepHMeTpY TPEyroJlbHHKa.

$17. Dokaxurte, 4T0 GHCCEKTPHCA BHELUHETO YA IPH BEPLIH-
HE PABHOGEAPEHHOTO TPEYroJbHMKA MapanjiesibHa OCHORa-
HUIO,

518. NokaxuTe, uTO eCIH GUCCEKTPHUCA ONHOTO U3 BHELIHHX Y-
JIOB TPEYTOJNBHHKA NapaieIbHAa NPOTHBONONOXKHOM CTOPOHE
TPEYTOJBHHKA, TO 3TOT TPEYTONBHHK PABHOOEAPEHHLII.

519{n). Haiinure cyMMy BHCIUHHX YMIOB: a) TPCYTONbHHKA;
0) BLINYKIIOTO YCTHIPEXYTONIBHHKA;, B) BLITYKAOTO OIWH-
HA/IUATHYFOJIBHHKA; I) BRMIYKIOro MHOTOYTOMIbHHKA.

520. ABCD — BRINyxABIA YeTbIPEXYIONbHHK, TOUKa O — €ro
BHYTPEHHAA TOMKA, Takad uto AQ = OB = OC = 0D, yron
AOB papen 80°, yron BOC paset 66°, yron 40D pasen 130°.
Haitnure:

a) yrabl 9eTHpEXyroneHnka ABCD 1 UX cyMMy;
6) yriibl naTuyronsiuka ABCDO » ux cymmy.

521(m). 13 Toukn O MIOCKOCTH BHXOIAT TPH JIyua, HA KOTOPLIX
B3ATH TOUKH A, B u C T1ak, uto 04 = OB = OC. UssecTHO
TaKkKe, YTo £ AOB = 70°, LBOC = 160°, £C0A = 130°.
HaitauTe yrael TpeyronbHuxa ABC.

522(m). B tpeyroasHuxe ABC cToponn AB u BC papHu. Ha
NMPOACDKEHHH CTOPOHB AR 33 Touky B B3aTa Touka D Tak,
yto BD = AB. HoxaxuTe, uto yroa ACD = 90°.

523. MoryT 1M OBa BHELLHHX YTAA TPEYTONBHHKA BHITh OCTPHIMK?
524, Haiinute rpanycCHule Mephl BHEIIHUX YLNOB (MO OAHOMY
NPH KOKIOHR BEPUIHHE) M HX CYMMBL:

a) A1 paBHOCTOPOHHETO TPEYTrOabHHKA;
6) Ana paBHoGEIpPeHHOTO NPAMOYTOABHOTO TPEeYTOABHHKA.
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525. Yepes pepunHy yraa C tpeyroasuuka ABC nposencHa
npaMas, napanneacHan npamoii A8, O6pailopaBlUHECA MpH
3TOM YIJIbl ¢ BEplIMHO# B TOUKe C OTHOCATCA Kak 4:9: 5.
Haiinure yrapt Tpeyronsinka ABC.

526. JokaxuTe, u4TO TPEYroNkHWK paBHOOSAPEeHHbIH, ecnu
OIHH K3 ero yrnos 40°, a OAWH U3 BHELIHUX YINOB pasen 110°,

§27. Haiiante yrael paBHOGSHOPEHHOrO TPEYTONMbHHKA, eClH
CIHH W3 ero BHEWHHX YIAI0B paBeH: a) 80°; 6) 100°.

528(B). BHyTpH yrna, BenHuMHa KoToporo paBHa 40°, B3dATa
To4Ka A, U3 KoTopoil OnyueHbl NepneHIHKYIApbl AB H AC
Ha cTopoHB! yraa. Halimute yron BAC,

529(m). Ha npononxeHnun ¢TopoHsl A8 TpeyroaeHuka ABC 3a
TO4KY A B3sTa TouKa K 1aK, uyro AKX = AC, a Ha eé xe nponoii-
KCHHMH 3a TOuKY B B3aTa Touka M 1ak, utc BM = BC. Haii-
OWTE yrawl TpeyronsiMka MKC, ecnu: a) LBAC = 70°;
LABC=280°6) LBAC=0; L ABC=.

530(m). Jokaxute, uTo €CNM B TpeyroabHuke ABC MenuaHa,
BHIXOZALIASA W3 BEPLUMHB A, B ABa pa3a MeHbLIE CTOPOHH
BC, 10 £ BAC =90,

531(m). Hoxkaxute, 4To eciH AB — QHaMeETP OKPYXKHOCTH,
a M — npousBoMibHAA TOYKA HA OKPYXKHOCTH, He COBNIALAIO-
maac A, 10 £ AMB=90°,

532. Haitnure yrawl TpeyronsHuka ABC, echn W3BeCTHO, 4TO
Buccexrpuca AD pasHa AC H, kpoMme Tore, AD= DB.

533. JokaxHTe, 4TO B KaXAOM CEMHYTONbHUKE eCTh Napa aua-
roHaneit, yroi Mexay KOTOpsIMH MeHblle 13°.

534(T). Haiionte yrw TpeyrossHuka ABC, eciM W3BECTHO,
qr0 OHCcceKTpHCA yriia A BENHT 3TOT TPEYTOAbHHK HA ABA PaB-
HOGeopeHHRIX TPEYTOMbHHMKA.

535(m). IMocrpoiite yron B 60°, 30°, 15°.

536(T). Ha npyx cTopoHax TPEYroNbHHKA BHE €ro MmoCTPOEHbI
KeagpaThl. JloKaxHTe, 9T0 OTPe30K. COSOHHRAIOWHH KOHUK
CTOPOH KBAAPATOB, BHIXOAALUMX M3 OAHOH BEpIIHHBEI Tpe-
YTOJBHMKA, B ABa pasa Go/bllle MeHaHbl TPEYIONbHHKA, NPO-
BEEHHON U3 TOH Ke BepilIMHEL

537(T). B BoinykiaoM naTuyronbHHke ABCDE w3BecTHO, 4TO
AE=AD AC=ABwv L DAC= L AEBR + - ABE. fokaxu-
Te, uro DC B ARa pasza Gonbiue MennaHwl AK TpeyronbHHKa
ABE.
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538(T). buccekTpHca paBHOGEAPCHHOIC TPEYTOAbHHKA BABOE
MeHBINE IpyroH HHCCEKTPUCH], HAROMTE YITH TPEYToAbHUKA.

539(T). B TpeyronvHuke ABC cropoHa AB=2, aymn Au B
pasHbl cooTBeTcTBEHHO 60° 1 70°. Ha cTopoHe AC B3aTa Tou-
ka D Tak, uto AD = 1. Haiiaute yrnu tpeyroneHUKa BDC,

540(T). Buyrpu kBaapata ABCD B3sara Touxa M Takas, UTO
yron MAB pagen 60°, a yron MCD pagen 15°. Hafiaute yron
MBC.

541(T). BHyTpH Keagpata ABCD npoeencHBH NpAMBIE Yepe3
peplinHel A 1 B TaK, 4YT0 OHM 06paiyioTr co cropoHoil AB
yron B 15°. Jlokaxure, uto TpeyroibHuK DEC paBHOCTOPOH-
HMi, rae Touka £ — Touka nepecedyeHus NMpoBeaEHHbX NMpsA-
MBEIX.

542(7). Ha runotenyse AR pasHoGenpeHHOTO NPAMOYTOABHO-
ro TpeyroabHHKa ACH pbiGpaHb TakHe TOYKH M u N, 4ro
rpanycHas Mepa yriaa MCN pasna 45°. Jokaxute, 4To U3 OT-
pe3koB AM, MN, BN MOXHO COCTABUTH TPEYTOJBHHK H YTO
OH 6yneT NpAMOYToAbHBIM.

543(1). JokaxnuTe, 4To B MOGOM BHOYKAOM TATHYTOABHUKE
Haﬁnyrcr-l TPpH IOIWATOHaAMH, H3 KOTOPBIX MOXHO COCTABHTDL
TPeYTroOJbHHK.

544. Yron ABC paseH «. UeMy paBeH yron KPM, ecnu npamas
PK napannensHa BA, a npamaa PM napannensha BC?

545. Noxaxure, uTo eciM CTOPOHbLI OOHOTO YrAA COOTBET-
CTBEHHO NEPNEeHAUKYIAPHBI CTOPOHAM ADPYIore yria, To Ta-
KHe yTibl W00 paBHEL, b0 B cyMMe coctaBnsaioT 180°,

546. Ha naockocTd nposeneHsl Tpu Ayua OA, OB n OC. Tpu
NpAMBIE, COOTBETCTBEHHO MEPNEHAMKYNSIPHBE 3TUM Jy4aM,
0b6pa3yioT TpeyrofnsHHK, HalinnTe yrasl 31010 TPEYTOALHHKA,
ecnu: a) LBOA = 00°, £ AOC = 110°, LCOB = 150%
6) LAOB=40°, LBOC = 30°, LCOA = 70°.

547. OauH W3 YTAOB TpeyrofbHMKa paeeH o Haliaure yron
MEXNY BRICOTAMH, NMPOBEAEHHLIMKM H3 BEPLIMH IBYX OPYTHX
yInos.

548. BLICOTH OCTPOYTONLHOTO TPEYTOABHHKA, NPOBEAEHHBIE H3
BeplivH A M B, nepecexkawtcd B Touke H, npuuém yron AHB
paBed 120°, a BUcceKTPHCH, NMPOBSAEHHBIE U3 BeplMH B 1
C, — B Touke K, mpuuém yron BKC pasen 130°, Haiflourte
yron ABC.
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549. Hapucyiite BHAYKIHHE NATH-
YronbHEK. ITpogomkuTe BCe ero cTo-
poHBl A0 nepeceyeHus. Haiinure
CYMMY YTJIOB NMOMYyYIUBLICHCA 3BE3ME].

550(T). Haitaure cyMMy OTMEUEHHBIX
YIJIOB NMATHKOHEYHOH 3Be3Ibl, U30-
OpakeHHO Ha pHCyHKe 213,

551(n1). Buccekpucsl ymos B u C
TpeyronsHHka ABC mepecekaioncs B
touke O. Haitnure yron BOC, ecnn Puc, 213
£LBAC=q.

552. Hallunre yrii TPEyYroJibHHKA, CTOPOHBI KOTOPOro fexXaT
HA NPAMBIX, €C/IH YA MEeXAY NMPIMBEIMH PaBHAI:
a) 20°, 30° u 50°;
6) 30°,40°u 70°.

553. LleHTps TPEX MONAPHO KACAIOWMXCS APYT OPYrd BHEITHHM
00pazoM OKDYKHOCTEH PaciioNnoXeHs B Touykax A, B u C,
LABC =90° Toukn kacauua K, P u M, touka P HaxoauT-
ca Ha ctopoHe AC. Hailaute yron KPM.

554(nt). CropoHH TpeyronbHHKa ABC xacalorcd HeKoTo-
poil okpykHOCTH B ToukaXx K, P u M, npuuém Touka P
pacnonoxeHa Ha cropoHe AC. Haitmure yron KPM, ecan
LABC=2q.

555, Haiinure BeNHYUHY YIIOB BLINYKAOIO UIECTHYTONLHHKA,
€CJTH BCE ET0 YLJIB PABHBI APYT APYTY.

556. Haitnute BeIMYHMHH YOAOB BBIMYKJIOTO YETbIPEXYIOABHH-
Ka, €CNY BeNNMMHB eI'0 BHEWHHX YIJIOB NPONOPLHOHANBHH
qucaaM 7, 6, 5, 6.

557 . CKONBKO CTOPOH MMEET BHITYKIBII MHOTOYTO/IBHEK, Y KO-
TOPOro BCe BHYTPEHHHE YIB! PaBHBI, 4 CYMMA €0 BHELWHHX W
BHYTpeHHUX YINOB pasHa 1440°? Onpenenure BeIMMHHY KaX-
JOTO BHYTPEHHErQ H BHEIIHETO YTAA.

558. Onpenennte yrabnl MATHYTOXBHHKA, 3HAA, YTO BETHUMHBI
Mx OTHOCATCA Kak 2:3:4:5: 4,

559(1). JokaxuTe, 4TO ¥ BEINYKIAOTO MHOTOYTONBHHKA MOXKET
ObITE HE BONEE TPEX OCTPBIX YIAOB,
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560(r). N1 seinyknoro yeTsipéxyroneinka ABCD BbINOAHA-
0TCH CAeayolHe yenosus: AB= BC, CD = DA. Ha otpes-
Kax AD u BD paaTth TouKH M H K Tak, yro LMKD = £ BCK.
Haitnure 2 AKM, ecnu £ ABC = 2a.

561(T). Ore npaMmue nepecekaioresa B Touke (. PaccMoTpum
Aomanyo OA,A,A4;4,A; © BepILHHAMH HA JAHHBIX MPAMBIX B
paBHBIMH cTopoHaMul (OA, = A\A; = A5 = A4, = AAS).
Haitmnre yrbl TpeyronbHUKa OA,Ag, €ClU yToa MeXAy AaH-
HBIMH NIPSIMBIMHY paseH: a) 20°; 6) 70°. JIna nyHKTa a) HAKaH-
TE TAKXKE YIJIbl TPEYTONBHUKA A A A,

562(T). BuccekTpHca yraa, CMeXHORO ¢ yrinoM C TpeyroJbHHKA
ABC, nepecexaeT nmpoookeHue CTopoHM AB 3a Touky B B
Touke D, a GrccekTpHca yria, CMEKHOIO ¢ YITIOM A, nepece-
KaeT npono/okeHue BC 3a Touky C B Touke E. M3pecTHO, 4TO
DC = CA = AE. Hatiaute yrel TpeyronsHuka ABC,

563(T). Ha kaTeTax mpaMOYrONBHOTO Tpeyroabhnka ABC BHe
ero nocTpoeHs kpaapat ACDE v CBFK (puc. 214). H3 T0-
yex F n F Ha npamyio AR onyllleHb NepneHnnKyaspel EM u
FN. Dokaxure, yro EM + FN = AB.

N

N

Y

Puc. 214
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564(T). Ha xatetax AC u BC npsAMOYronbHOro TpeyroibHHKa
ABC BHe ero noctpoeHbl KpagpaTh ACDE w CBFK
(puc. 215). Touka P — cepeauna KD. Joxaxure, 4o oTpe-
3ok CP nepnenankynsaper AB.

E
DI Cl
B | M
A I
D 1 ] P Bl
1
A kY
’)I.‘Q ----- iy C
P F A B
Puc. 215 Puc. 216

565. [laux xy6 ABCDA, B,C,D,. Hatinure yron ACB,. Haiiante

Taxxe yron KPM, tne K, Pu M — COOTBETCTBEHHO cepenu-
Hbl pEOep AA|, A B,, B,C, (pnc. 216).

5.2. U3MepeHHe yriios,
CBA3AHHBIX C OKPYZKHOCTDLIO

2a

Puc. 217
160

B ocHoBe GONBIIMHCTBA YTBEPXKIEHNI!, A0KA3bI-
BASMbBIX B 3ITOM mnaparpade, AeXUT CBOUCTRO
BHEWUIHETO YINA TPeyTrOAbHHUKA: BHEIDHHWHA yron
paBeH CyMMe IBYX BHYTPEHHHX, C HUM HE CMeX-
HbIX. OcoBoe 3HAYEHHE UMRCT YacTHLIR cayuait
TOTO CBONMCTBA BHELLUHETO YINA! @HENINIEE Y201
npu gepuiune pasrobedperno2o mpey201oHu-
Ka adeoe Ootviie KANC0020 43 Y2406 npu oC-
noeanuu (puc. 217).

Ina toro ytoBbl 6BIIO MOXHO MEpeiTH K
OCHOBHBIM YTREpXAeHHAM, HaM HeolGxoaMMo
BBECTH OJHO HOBOE NOHATHE,



IlenTpaibHblit Yroa B OKpY>KHOCTH

&) Lienmpaabroim y2a0Mm no omHuouen o K 360anR0I OKPYICHOCMU
Mbi GyOem Hazpsieamb Mool yeon ¢ sepuiunoil @ yeHmpe 3moil ok-
DYaCHOCTIL.

JToGoMy LEHTPANBHOMY YIJY COOTBETCTBYET AYTa OKPYXXHOCTH.
U HaoGoport, moboil AyTe OKPYXHOCTU COOTBETCTBYET LUEHTpaNbHBIH
yron. [IpaBma, npu 3ToM paccMaTpiBaeMble YIAB MOTYT OBITh GONB-
we 180° (pHce. 218).

Jyru OKpYXHOCTY, KaK H YIJIB, MOXHO H3MepsiTh B Ipagycax.
I'panycHaa mMepa Boed OXpyXKHOCTH paBHa 360°. OnHoMy rpanycy co-

OTBETCTBYET NYra, PABHAS —— OKPYKHOCTH. Ternepb MBI MOXeM CKa-

1
360
3aTh, YTO LIEHTPAJBHBLIA YITOA H3IMEPASTCA COOTBETCTBYIOLEH AYroi
OKpPYXHOCTH.

Bnucannbiii yroa. MaMepenre BOIHCAHHOTO Yria

@ Brucannvem yeaom oxpyscrocmu mot 6yOem nazueams Y204, gep-
WHHA KOMODOZO DACTIOAONCEHA HA OKDPYICHOCMU, @ CIMODORb Ne-
pecexmom oxpyxcrocms (puc. 219),

PaccMOTpHM CHavalla BNHCAHHEI YTON, OXHA H3 CTOPOH KOTO-
POTO NPOXOJAHT Yepe3 LISHTP OKPYKHOCTH (puc. 220). MTaK, cTopoHa
BC yrna ABC apnsercd OHaMeTpoM OKpyXHocTH. LleHTpansHbIi
yron AOC — BHeWHHA yron paBHOGEAPEHHOIO TpeyroiibHHKa AORB.
3HauuT, £ AOC =2+ ABC. TakuuM o6pa3aoM, BIUCaHHBIA yron ABC
B 9TOM C/Iydac paBeH NMONOBHHE COOTBETCTBYIOMIEIO LEHTPAABHOIO
YINa X M3MEPASTCA MOJIOBHHOHN AYTH OKPYKHOCTH, PACIIONOKEHHOM
BHYTPH yriia A BC, vHaue ropops, NONOBHHON OYTH, KA KOMOPYHO OH
OnuUpaemcs.

Oxa3bBaeTCH, 9TO X BEPHO W N10GOr0 BIIMCAHHOIO YTJIA.

“?zof‘
ueumpaﬂwuu “‘,p‘t
e“"'
Puc. 218 Puc. 219 Puc. 220
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8 Teopema 5.3 (06 usmepenuu enucannozo yena).

Bnucannwiii  y2oa wuzmepaemcs nososunou oyeu, Ha
KOmopyr on onupaemcs.

Joxazameavcmeo. doxa3ateascTso 3Tol TEOPEME! JErKo CBO-
ANTCH K YXKe PACCMOTPeHHOMY CNIydalo, KOria ofHa M3 CTOPOH yrna
MPOXQAMT YEPE3 UCHTP OKPYXHOCTH,

Paccmotpum BnucaHHsIi yron ABC, IpoeeaemM anamerp BD. Boa-
MOXHEI 1Ba C/Ty4as PACNONOXEHHA 3TOT0 NWaMeTpa OTHOCHTENIBHO YT
ABC.

Hepastit  cayuair. Ouamerp BD npoXoaHT BHYTPU YIna
(puc. 221). Torna yroa ABC paseH cymme yriaoe ABD u DBC, kax-
ObA M3 KOTOPBIX M3MEPASTCA MOJOBHHOM COOTBETCTBYIOIIEN IYTH
ADw DC. 3nauuT, sech yron ABC uamepseTcs NoaosHHOM nyru AC,
3aKNIOYEHHOR BHYTPM YT, T. €. NONOBMHOA OYTH, Ha KOTOPYIO OH
OIHpPAETCA.

Bmopoir cayuair. Dnametp BD npoxoaut sHe yraa, [Myctk Touka
D pacnonoxeHa Tak, kak Ha pMcyuke 222. Toraa yron ABC paser
pasHOCTH yrnos ABD u CBD, xaxaplit U3 KOTOPLIX HIMEPAETCA N0~
JIOBHHON cooTeeTcTBYIOWEH AYTH AD W CD. Y B 3TOM cinyuae nony-
yaeM, 4to yron ABC naMepsaeTes NonosrHoi ayru AC, pacnonoxeH-
HOH BHYTPH yr1a. W

Ocoboe 3HAYEHHE WMEET YACTHBII caydakt TeopeMel 5.3,

by Teopema 5.4 (06 yene, onuparouerca na duamemp).

B m1060¥ OKPpYyICROCINU 6RUCARRBIE Y204, onuparowuiica na
Juamemp, paeen 90° (puc. 223).

duamemp

Puc. 221 Puc. 223
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Joxazameavemeo. B camom nene, B 3TOM CIy¥ae BHYTPH yTia
HAXOOWTCA NMOJOBHHA OKPYXHOCTH, T. €. ayra B 180°, Toraa onupak-
IIHiica Ha Heé yron pasen 90°. W

3 Teopemnl 5.3 U CBOHCTBA BHELIHETO YI/1A BRITEKAIOT TEOPEME]
00 M3MepeHHH YIA0B, PpaziMYHBMM 06pa3oM pPacnoNoXeHHEIX OTHO-
CHTENBHO OKPYXKHOCTH.

¥YTroa ¢ BepIuMHON BHYTPH KPYTA

&9 Teopema 5.5 (uamepenue yana c sepwuroii enympu kpyza).
Y204 c aepwunoii auympu xpyza uzmepaemca noAyCymmot
deyx dyz, 00HG U3 KOMOPHIX PACNOAONCERA GHYMPU IMOZ0
yeaa, a Opyzan — eHymMpu y2ia, 8epmuKaivioz0 K 0an-
HOMY.

oxazameavcmaeo. PaccmotpuM yron
¢ BeplIHHO# B BHYTpH Kpyra, A u C — 104~
KH MEPECEYECHHA €r0 CTOPOH C OKPYXHO-
CTbIO, a A, 1 C; — BTOpHIE TOUKM Niepeceue-
HUA TpAMEIX AB U CB ¢ OKpYKHOCTBIO
(pHc. 224). Yron ABC siBnsetca BHELWHHM
YT1OM TpeyronbHuka A, BC. 3Hauut,

LABC=LAAC+ £C,CA,.

Puc. 224

Ho no teopeme 5.4 xaxawlif K3 yriaoE B
npapoit YacTH 3TOTO paBeHCTBa M3MEpPAET-
¢A NONOBHHOM CooTBeTCTRYIOWEH nyru: AC u A, C,. Takum o6pasom,

yron ABC u3mMepaeTca nonycymmoit ayr ACu A,C,. ¥

YroJ ¢ BeplIMHOI BHE KpyTa

&3 Teopema 5.6 (usmepenue yera ¢ sepuiunoii ene xpyea).
Y204, cepiuuna Komopozo pacnoioNcena ene Kpya, a Ka-
NcOaa u3 CIMOpOH nepecexaem OKPYNCHOCIS 8 dgyx moy-
Kax, UIMEPREMCs ROAYPAIHOCMBIO Oy2, 3AKAIOMEHHDIX
GHympu y21a.

Hoxazameabcmeo. Tlycts cTopons! yria ¢ BepiHHOMN B TouKe B
NEPECEKAIOTCA C OKPYKHOCTBHIO B Toukax A M A}, Cu C), npruéM C, 1
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A, — Gnuxaiiiive K BeplLIMHE TOYKH NepecedeHus (puc. 225). PaccMoT-
puM TPEYTOSIBHHK ABC,. Yron AC,C — BHeELIHUH] YTON 3TOTO TPeyrofb-
HHKa. 3HaYHT,

L AC,C=2£ ABCH+ £ BAC,,

oTKyda £ ABC = £ AC,C — £ A|/AC,. Ho yrael B npasoii yacTi no-

CIEIIHETO PABEHCTBA HM3MEPAKITCH NMOJIOBHHAMM COOTBETCTBYIOLUWX
ayr AC u A,C,. CnenopaTebHO, NOMYPA3HOCTBIO 3TUX AYT U3MepH-

€TCHA W DaHHEIH yron ABC. ¥
Ing nOAHOTHI KAPTHHLL HAM NOTPebYeTCA e1E 0AHA TeopeMa.

Yroa mexnay KacaTebHOH H XopaoH
&y Teopema 5.7 (uzmepenue yena mexcdy kacameavroi u xopoo).

Yzo1 mexwcoy xacameawvnoii k oOxpyxcrocmu u xopooti, npo-
8eDERAOI Hepe3 MOYKY KACARUA, UIMEPRCICA NOAOSUHOU
oyzu, 3aKAIOUEHHON GHYMPU IMO20 Y224,

,Hoxasmem;cmso. PaccMOTPHMM MEHBLLHIA U3 YITOB MEXOY XOPIOH
AB W KacaTencHOM K OKPYXHOCTH B Touke B (puc. 226). Hycts BD —
NHaMeTp CKPYXHOCTH. TIocKonbKy B0 nepneHavkyaapeH K KacaTelih-
Hoit, yron ARD nononnser no 90° paccMaTpHBaeMbIt YTON MeXay XOp-
noil AB u kacatenbHo#. Ho no teopeme 5.4 yron BAD npamoii,

3nauuT, yron ADB taxke aonoadser oo 90° yron ABD. Taxum 06-
pa3oM, paccMATPHBaeMBIR yron paeeH yrny A DB v uaMepsieTcs (no 1eo-
peme 5.3) NONOBHHOH YKAa3aHHOK Jyry.

Ing noAHOTH! AOKA3ATeNbBCTBA HANO paccMOTPETh M BTOpOH —
Sonblunii yron Mexay A8 M kacatenbHOH. ITOT YIOJ — CMEXKHBIH ¢
pacCMOTPEHHBIM — OONOMHSET ero A0 180° U M3mepserca nonoBu-
Holi Goabloeit nyru, 3anapaemoit xopaoii AB. W

B 4 D
G
A
A
c B
Puc. 225 Puc. 226



AM® 3anauu, 3a1aHHUA, BONPOCH

566(u). Kaxnas okpyXHOCTb Ha pHCYHKe 227 pasgeneHa Ha

paBHEIe 4acTH. Hailnvre rpaaycHbie Mepn OTMEUESHHHX
UCHTPANbHBIX YIIOB,

Puc. 227

567(n). Touku A, B, Cwn D npHHamne-

KaT CKPYXHOCTH ¢ LIEHTPOM B TOUKE c
O (punc. 228). HaiiavTe BeHIHHH

YKa3aHHBX YT H COOTBETCTBYIOLIHX

HM LEHTPANbHLIX YTHOB, €C/H; A

a) nyra ACB B Tpu pa3za Soaswme ny-

™M ADBE; B
G) nyra ADB Ha 60° MeHblue IYrH D

ACB;

B) rpagycHule Mepsl ayr AD u AC Puc. 228
OTHOCATCH Kak 1 : 2, rpanycHbie me-

pel AyT AC v CB paBHbI, a TAKOKe PABHBI U TPASYCHbIE MEPHI
ayrADwv DB.

568. Touku 4, B w C Denar OKpyXHOCT Ha TPK AYTM, [PANYCHBIE
MEPE! KOTOPLIX OTHOCATCA Kak 2 : 3: 7. HaliauTe yTAK TPEyrone-
HMKa ABC.

569. Touxn A, B u C genar oKpyKHOCTb Ha TPH AYFH, NIPHYEM

ayra AB na 40° mensitie nyry BC, Ho Ha 70° Gonbine ayru AC.

HaitouTe yranl TpeyronsHuka A BC.
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570. Toukn A, B u C, nexaiive Ha OKPY)XHOCTH, CAYXKaT Bep-
IIHHAMY PaBHOCTOPOHHETO TpeyronbHKKa. Ha okpykHOCTH
BaxTa Touka [, npudém touky C H D pacnonoxeHsl 1o pas-
HbIE CTOPOHE! OT NpaMoii 4 B. Haiioute yron ADB.

571(B). Yron ABC enucaH B oKpyxHOCTb, JoKaXHTE, YTO BHC-
CEKTPHCA 3TOrO YINa 2eNHT 2yTy AC nononam.

572(B). B okpyxHocTh panMyca | enucaH yron ABC, paBHblii
30°, Yemy papua xopna AC?

§573(m). YeMy moxkeT GbITb paBeH BIMCAHHBIA yros, onupao-
LIMICH HA XOpAY, PABHYIO PAAMYCY OKPYXHOCTH?

574. Bce epuinHbl YeThipéxyronbHiuka ABCD pacrnonoXeHb
Ha OKpyXHocTu. [Iyra AB paBHa {00°, a nyra CD papHa 102°,
Haitaure yron mexny npaMumMu ACu BD, ADw BC.

575(m). BepuuuHbl 4eThIpEXYroibHHKa ABCD pacmomoxeHnl
Ha OKPYKHOCTH. JloKaxuTe, YTO CyMMa IBYX MPOTHBOIOAOX-
HBIX ¥TJIOB 3TOTO YETBIPEXYTrobHHKA paBHa 180°,

576. HaitauTe yranl YeThpEXYTONbHUKA ABCD, BEpUIMHE KO-
TOPOTC PACMONOXKEHB HA OKPYXKHOCTH, ecitn ZABD = 14°,
LDBC=38°, £ BDC = 65°,

577(z). Ha oKpy>XHOCTH CTPOHTCH NOCAEIOBATENBHOCTE TOUEK:
nepeas To4ka GepéTca TIPOH3IBMILKO, 4 HAYKHHAA CO BTOPOA,
Kaxjas creaylowan ynajieHa OT Npegbiaylieil Ha paccTosi-
HHE, PaBHOEe paguycy OKpPYXHOCTH. JlokaxuTte, 4to ceapMasn
TOUYKA COBNANAET C TICPBOHA,

578(»). Ha nnockocTn naHul abe To4KH A ¥ B. Tonsko ¢ nomo-
MBI UMPKYIA TOCTPORTE ABE TOMKHU, PACCTOSHHE MEXIY KO-
TOPLIMU PaBHO 2AB.

§79. OxpyXHOCTb KacaeTca OOMOM U3 CTOPOH YINa B €r0 Bep-
IAHE — TOYKe A U TIEpeceKaeT APYIYIO CTOPOHY B TouKe B.
Beanunda yrna pasta 40°; M — Touka Wa MeHbuleit ayre AB,
Hatiayute yron AMB.

580(T). HnaroHaaw uvetwipéxyroneHHka ABCD, BeplIHMHBI
KOTOPOTO PacrnoNoXeHbl HA OKPYXHOCTH, €peceKkaloTcs B
Touke M. HaeectHo, ute L ABC = 72°, L BCD = 102°,
Z AMD = 110°. Hailante £ ACD.
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581(T1). JuaroHany 4eTHpéxyronbHuKa ABCD, BepluMHbl KO-
TOPOTO PACTIONOXEHE HA OKPYXHOCTH, NEPECEKAlOTCH B TOY-
ke M, £ AMB = 80°. Tpameie AB u CD nepecekalwres B
Touke K, mpuuém £ AKD = 20°, a npameie BC n DA —
BTO4Ke N, £ ANB = 4(°, Haiinute yrAbl 4eTHIPEXYTOMBHHKA
ABCD. Ckonbxo peliieHHH MMeeT 3aaada?

582(m). Ha oKpyXKHOCTH OTMEYEHB TOUKU: A, A,, A;, Ay, As,
Ag, Ay OTH TOUKH COEAMHEHBI TaK, KaK NOKA3aHO Ha DHCYH-

Kax 229 u 230. YeMy paBHH CYMMEl OTMEYEHHEIX CEMU YIIOB
B KaXKIOM City4yae?

Puc. 229 Puc. 230

583. OxpyxHOCTb, MOCTPOCHHAA HAa KATETE TPAMOYTOMEBHOTQ
TPEYTOAbHHUKA KaK HA ANAMETPE, AE/HT FHIOTEHY3Y B OTHO-
weHun 1 : 3. Haligure ocTpbie yriabl TPeYTOMbHHKE.

584(1). B oKkpyXHOCTH ¢ UeHTpOM O npoBeaéH IHAMETP;
An B — TOYKH OKPYXHOCTH, PACIIOMOXEHHBIE IO OIHY CTO-
POHY OT 3T0TO AHameTpa. Ha nnamerpe Baara touka M takad,
yte AM w BM oOpasyioT paBHble YN ¢ IHAMeTpoM. Joka-
XMTe, uto L AOB = /2 AMB,

585(T). B ueThipéxyronsHuke A BCD croponsl BC n AD napan-
neneHbl. Touku A, C u D pacnonoxeHbl HA OKPYXHOCTH, Ka-
caloweiics AB u CB. Yron ABC pasen 120°, a soicoTa Tpe-
yroasHuka ACD, onyweHHaa Ha cTopoHy AD, paera 1. Hail-
mte DC.
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586(m). ABe OKpYKHOCTH KacaloTcs Apyr Apyra & Touke A. Mpo-
H3BMJIbHAA NpAMas, Npoxeasilas yepes A, BTOpPHUHO nepece-
KaeT OlHY OKPYXHOCTh B Touke B, a apyryio — B Touke C.
Jokaxure, 4T0 UESHTPAILHBIE YINbI 3THX OKPYXHOCTEMN, CO-
OTBETCTBYIOLUHE xopaaM A8 u AC, paBHbL.

587(m). IBe OKpYXHOCTH NEPECEKAIOTCA B IBYX TOuKax. Yepes
OOHY M3 TOUEK UX NMepeceyeHus MposeaeHa npaMas, nepece-
Kalolasn 0iHY OKPYKHOCTb B TOUKE A, a IpyTyio — B TOUKe B,
Yepes BTOPYIO TOUKY HEPECEUEHAA OKPYKHOCTEN NPOREASHa
ewé onHa MpsAMas, MepeceKalollas NMEPBYID OKPYXKHOCTh B
Touke C, a BTOPYIO — B TOuKe D. Jlokaxure, yro npameie AC
n 8D napanneavhnl. (Touku A, B, C, D oTAnuHbI OT TOYEK
nepeceuycHHs OKPYXHOCTE.)

5.3. 3anaum Ha nocTpoenne
M reOMeTpPMYECKHE MECTA TOYEK

B Hauane atoro naparpada GyayT pacCMOTPeHbI 3a4a4H HA TTOCTPoOe-
Hue. OHH He ABASIOTCA VTS BAC HOBBIMM, Mbl HX YXe pewanu. Jeno B
TOM, YTO T€ HECKOJIBKO LIATOB B PAa3BHTUH rEOMETPHYECKON TEOPHH,
CACNMAHHbIE B 3TOH r1aBe, NAlOT BO3MOXHOCTb MPEeANOXHTh Bonee
KOPOTKHE PELLEHHA THX 32084,

IMocTpoeHHEe NEPNEHAMKYNSIPA K NPAMOIE

&y Jadauna 1. Aana npamasn | u mouxa A na neir. Hocmpoiime ¢
3IMOL NAOCKOCMU NPAMYIO, NPoxXodsuwyio Yepez A u nepnenduxy-
Aapayro |,

Hocmpoenue. TpeanaracMoe MocTpocHue
OCHOBBIBAETCA Ha TeopeMe 3.4 0 BNHCAHHOM
C yriae, onupawlueMca Ha nMameTp. Tlposomum
qyepes A NdYIo OKPYKHOCTE ¢ USHTPOM BHE
npamoti { (puc. 231). Uepea Touky B — BTOPYIO
TOUKY REPECEUCHUA 3TOH OKPYAXKHOCTH ¢ NPA-
AN—/B Mol !/ — npoeonuM anametp BC. Tormoa npsa-
mass AC K GYIET MCKOMBIM NEPACHAUKYIAPOM,
NOCKOABKY BIMHCaHHBIN yron BAC onnpaercs
Puc. 231 HA AHAMETP W, CAEAOBATENLHO, paseH 90°. W
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Kak BHAHM, 3TO NOCTPOEHHE OYEHb 3KOHOMHO: ROTpefoBaNOCh
MPOBECTH BCETO TPW JIMHHHK, TpeThbel ABAAICA HCKOMBIH Nepnenan-
kynap. MoxHO NeKa3aTh, YT¢ MEHBLIMM YHCIOM JHHEE 000HTHCH
HENB34.

Takoe Xe YMCAO NMHHH HaM NOTPeGOBANOCH ANA MPOBEOCHUSA
NepreHINKYASPa 4epe3 TOYKY BHe MPAMOM, MOITOMY MEI MOXKeM CKa-
3aTh, 4TO 32734a 0 HauGoAee IKOHOMHOM MOCTPOSHHUH NPAMO#, nep-
MEHOIHKYIAPHON JaHHOH M npoxonsiueil yepes nobyo TOYKY Mioc-
KOCTH, pelieHa NOMHOCTBIO.

Tenepe paccMOTPHM 3afavy O NMOCTPOSHHUM KAcaTeNnbHOll K OK-
PYXHOCTH,

ITocTpoeHne KacaTeNbHO

&9 Jadaua 2. dana oxpyxcrocms c yenmpom é mouxe O u mouxa A
sHe eé. [Tocmpoiime npamyro, Rpoxodsuyio uepes A u Kacarowyno-
A OKPYNCHOCIT,

Ilocmpoenue. Toctpoum Ha otpeske OA KaK Ha IMaMeTpE OK-
pyxnocTb (puc. 232). ina 3roro Hano cHayana pasnennts OA nono-
naM. Cepennna OA GyIeT ueHTpOM 3T10i OKpyxHocTH. [TocTpoeHkan
OKPYXHOCTB NEPECEYETCA ¢ JAHHOH B ABYX
TOUKax B U B, KOTOpHIE ABNAIOTCH TOYKA-
MH KacaHHd MCKOMBIX KacaTeibHLIX. DTO
clienyeT M3 TOro, 4ro yroa OBA (a takke A
L OB 4), KaK OTIHPAIOWMICS HA AHAMETP,
paBeH 90°, a nmpAMada, nepneHAHKYNSIpHan B,
PaIKyCy M NPOXOHAILAs Yepes ero KOHell,
AexXallHi Ha OKPYKHOCTH, K&K MBI 3HACM, Puc. 232
ABNAETCA KACATENBHOM K OKPYXKHOCTH. W )

IMpexae yem nNepeiTu K ceayioleii 3anave, A0KAXKEM NPOCTYIO,
HO OYESHB BAXHYIO U [TOJIC3HYIO TEopeMy.

B,

CymecTROBAHME OKPYIKHOCTH, NMPOXoasime
Yepes TP TOIKH. OnHcannas OKpyXKHOCTDh

&) Teopema 5.8 (06 oxpyxcrocmu, npoxodaueit wepes mpu mouxu).

Yepe3 aiobvie mpu mouKu naoCKoCmu, Re aexcailize na od-
HOU NPAMOI, MOXNCHO NPOGECU COUHCINGEHNYIO OKDYyNC-
HOCMD.
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Hoxazameabcmeo. Paccmotpum Tpu Toukn A, Bu C, He 1exa-
LMe Ha onHo npamoit. [TocTponM cepenMHHEIE NEPNEHAWKYAAPE! K
oTpe3kaM AB u BC, 31H cepeaANHHHE NEPNeHOVKYNAPh MEPECEKYT-
cA B HEKOTOpo# Touke € (puc. 233). MMOHATHO, YTO OHW HEe MOTYT
6BITE MAPANACABHHIMH, MOCKOIBKY MePneHAKYIAPH K Napaineib-
HBIM NPAMEBIM TAKCKe NapannebHbl MK COBMANAIOT, a NpAMbie AR 1
BC nepecexalrcs. Touka O paBHoynaneHa oT Touek 4 U B, a Takxke
oT Bn C, 1. ¢. oHa paBHOYIancHa ot A, B v C. 3HaYHT, OKPYXHOCTb C
LIEHTPOM B TOuKe O TIpOXOIUT uepes Touku A, B u C. I1a OKpyXK-
HOCTb €AHHCTBEHHANA. TAK KaK IBE OKPYXXHOCTH MOTYT MEPeceKaThes
He Bojiee yeM B ABYX TOUKax. W

Puc. 233 Puc. 234

OKpyHCHOCMb, RPOXOGAWAA Hepe3 Geplulib MPeyoibriukd,
HA3BGACMCA ORUCANHOI 0K 0A0 3MO20 mpeyzoabruxa (puc. 234).

Teopema 5.8 yTeepKaaer, 4T y 4106020 mpeyoavHuKa cyuie-
Cmeyem u npumoM eOURCMEEHHAR ONUCARRAR OKPYNCHOCND.

YeTnipe TOUKH HA OOHOI OKPYKHOCTH

IlpH peileHUV HEKOTOPHIX 3a0a4 MOXET OKA3aTbCA MOAS3HOH cle-
AYIOIIAA TeopeMa,

b9 Teopema 5.9 (veaosue npunadsescHocmu Hemupéx Moyex oK -
pydcrocmu).

Ecau dan uemuvipéx mouex niocxkocmu A, B, M u K evinoa-
RACMCA OO0 U3 CACOVIONIUX O8YX YCA08UE:

a) mouxu M u K pacnoaoxcenst no oony cmopory om npa-
Moti AB u npu smom L AMB = £ AKB,;

0) mouxu M u K pacnonsosxcenvt no pasrvie crmoponst om
npamoii AB u npu smom L AMB + £ AKB = 180°,

mo mouxu A, B, M u K aexcam na o0Holi OKpy#crocmu.
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doxazamenvcmeo. a) TposenéM oKpYKXHOCTB Yepes TOUKH A, B
# M (cMm. Teopemy 5.8). Bra okpyXHOCTL HOIDKHA NPOATK Yepes Tou-
Ky K (puc. 235). B caMoMm aene, Touka K He MOXeT HAXOOHTHCA BHYT-
PH 2TOI OKPYKHOCTH, MOCKOJLKY B 2TOM CIy4Yae, COTNACHO TEOpE-
Me 3.5, yron AKB wusmepanca Ov NOMOBUHOW cyMMbl Ayrd AB
¢l kakoii-to oyru, . €. 6611 Gonbiue yrna AMB. (31oT yroa no Teo-
peMe 5.3 usMepacTes noaobuHoH ayru AB) Touka K He MOXeT pac-
TIOIAraTeCsl U BHE 3TO# OKPYKHOCTH, TaK KaK B 3TOM CHy4ae yroa
AKB Gbin 61 Meubiie yoaa AMB (cM. TeopeMy 5.6).

Hrak, rouka K ofs3arensHo NOMKHA JeXaTh Ha OKPYXHOCTH,
npoxoaauieti yepes Touku 4, Bu M.

6) JroT cinyual Ierxo cpecTH K Cinyuaw a). Jis dero, npoeeas
yepes ToUKN A, B u M oKpYKHOCTE, BO3BMEM Ha AYTE, HE COAepXKa-
wei roukm M, Touky M, (puc. 236). Cymma yrnos AMB w AM,B
H3MEPAETCS TNOMOBHHOWH Bcell OKpPYXKHOCTH. 3Hauwt, L AMB +
+ 2 AMB = 180°. Tenepb u3 ycnosua 6) caenyer, yro L AMB =
= L AKB, 1 MH NPHLIN K NIPEALIIYLIEMY CTyYalo, W

OcobGeHHO BAXHYID PONTh UIPAeT YaCTHRIA cyyail TeopeMsl 5.9,
KOTOPBIH MBI JaKe 3aMHILIEM B BHAE OTAENLHON TeopeMl.

& Teopema 5.10.
Ecau L AMB = £ AKB = 90°, mo mouxu A, B, M u K pac-
NOAONCEHBE HA OKpYyNcrocmu ¢ Juamempom AB (puc. 237).

Kak BMINTE, B 3TO# TeopeMe ABa C/Iy4asd CHHIMCH B ONHH: TOUKH
M u K MOTYT pacnoJaraTeCs KaK no ofHy, Tak M 1o pa3Hble CTOPOHB
OT NpAMoi AB.

Puc. 237
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Jyra, BMeniaoman JaHHbIA YroJ

# Ha ocHoBaHMK TeopeMBl 5.9 NIETKO PEWIAETCH CAEZYIOWIAN 3A1aYa,

Jadana 3. Ha naockocmu daust dee mouxu A u B. Haidume
CEOMEMPUYECKOR MECID MOYEX M HADCKOCHIH, PACNGAOMCEHNRBX
HO OOHY cmopony om npamoit AB, u maxux, umo LAMB = @, 20e
o — 3a0anHbtli y2oa.

Peutenune. B coorsetcTsuH ¢ TeopeMoit 5.9 Bee HYXHBIE TOYKH M
JOMKHBI PACTOAATATLCA HA OYTE OKPYXKHOCTH, MPOXonswei yepes To4-
KkuAuB.

ng noctpoeHus 3To# AyrH AOCTaTOMHO HalTH x0TA Obl OAHY
TOuky M, ana kotopoit £ AMB = a. [1peasoxuM Takoe NOCTPOeHHE
(puc. 238). MocTponMm yroa, paBHBIi yray o, TAK, YTOOB BepilIMHA yT-
Jia Obina B TOUKe A, a 0aHa U3 cTopoH yraa Owina nyvom AR, Tycte
7 BAC = ¢ TIoCTPOUM Tenepb CepeaHHHbIA NEPNeHOHKYANp K AB v
OpAMYKY, NIEPNEHAAKYMAPHYIO AC U Mpoxoasuyo dyepes A, Touka
MepeceyYeHMs ITHX NEPNeHAMKYAsApeE — Touka O — u Oyder ucH-
TPOM HCKOMO# OKPYXHOCTH. 3TO CICAYET U3 TEOPEMH 3.7,

Ecnu Xe B yCNoBMH 3a0auM CHATH TpeboBaHWe, uTeoOB TOUKM M
PACNONArATHCE MO OAHY CTOPOHY OT AB, TO COOTBETCTBYIOIWIEE FEOMET-
PHMYECKOE MECTO TOYCK OYACT COCTOATEH M3 IBYX HYT, CHMMETPHYHBIX
OTHOCHTENBHO npamMoil AB. Ctporo roBopd, KOHUBl 3THX OyT — CaMH
TOYKM A H B — B paccMaTpUBacMoe reOMETPUUECKOS MECTO He BXOAST
{(puc.239). v

Kak Mbl yXK€ roBOpHIIK, TEOpeMEl 5.9 1 5,10 U reoMeTpHuecKoe
MECTO TOYEK, PACCMOTPEHHOE B MOCHEAHER 3aJaye, MOTYT OBITh MC-
MONBE30BAHL NPH PELISHHH Pa3NUYHBIX TEOMETPHYESCKHX 3a1ay,

M

Puc. 238 Puc. 239
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5.3

MeToa reoMeTpHIECKHX MECT B 3a1a49aX
HA NOCTPOEHHE

&y Ceiiuac Mbi 06CYAMM OAMH W3 CaMbiX PaCMPOCTPAHEHHBIX METOLOB
pellIcCHHA 3aGaY Ha MOCTPOSHHE — METON TEOMETPHUUECKHX MECT
TOYEK.

3adana 4. ITocmpoiime mpeyzoassHux no emopone, goicome,
npoeedEnroll K 3Moli CMOpPoHe, U NPOMUGOACHCAIUEMY Yeay.

Pewenue. Utax, vaM nanbi ABa OTpe3Ka a M A, OIHH K3 KOTOPbIX
pPaBeH CTOPOHE TPEYTOJbLHHKA, a APYTOH — €ro BBICOTE, ONYLICHHONW
Ha 3TY CTOPOHY, U YTOJ ¢, PABHLH NMPOTHBOACKALIEMY AaHHOW CTO-
pPOHE YrAY TPeYronbHUKA.

IMocTtpoum B AODOM MeCTe Ha IUIOCKOCTH OTpe3ok AB=a
(puc. 240). BepwmHa C MCKOMOTO TPeyroJIbHHKA NOJXKHA pacnofa-
raTecs Ha npsamMoil, napannensHol A8, npoxoaamei Ha pacCTOSHUH
h ot AB, upiMuU cioBaMi, C MPUHALNSKHT reOMETPHYECKOMY MEC-
Ty TOUEK, YAANEHHbBIX HA PACCTOSTHHE # OT NpaMoit AB, a 3TO reoMer-
PHUECKOE MECTO TOUEK e€CTh npaMasi, napauensHas AB. (Mu pac-
CMaTPUBAEM JIMLLbL TOUKH IO OOHY CTOPOHY 0T AB.)

B 1O Xe Bpems, €CNH He YYHTBIBATh BLICOTY, TO BeplinHa C ne-
3KWT Ha AyTe ¢ KoHUAMu A B B, pMewalomed gavuelil yron o, Io-
CTPOMB 3TH MPAMYIO H OYTY, MH HalioéM Touky C Kak TOUKY nepece-
YEHHA NPAMON W OKPYXHOCTH. TakHuX ToUeK MoxeT ObiTh aABe. Ho MM
COOTBETCTBYIOT AB2 PABHBIX TPEYIoAbHHKA, H BbIOPATE MOXHO MI000H
H3 HHUX (TONBKO B CAYYAE KACAHHA TakKofl TpeyroiabHHK oaud). ITo-
CTPOeHHBIE NMPAMAA H BYra MOTYT H He nepecekaThes. B aToM ciyuae
3anaya He UMeeT peltieHus. W
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Meperoe TMT

Kak BUIOWM, CYTh METONA, a 3TO M €CTh
Memog 2e0MeMPUHECKUX MeECH MOHeEK,
IOBOALHO NpocTa. CHavana 3a1ayua CBOAHTCH
K HAXOXIEHHUIO KAaKOi-THO0 TOYKH TUIOCKO-
CTH. JTa TOUKA OMpPeae/IASTCA KaK TOYKa fe-
peceueHua npyx AHHHUiH. OTOpackiBas OAHO
YCAOBHE (B PAcCMOTPEHHOM Ciyyae yroJj),
MBI TIOJY4aeM, YTO HCKOMas TOoYKa J0/KHA
NPHHAATEKATE OAHOMY TFEOMETPHUECKOMY
MECTY TOUCK (B JaHHOM Cayyae — npamMeil auHuK). Othpaceipas Apy-
roe ycnoBue (3alaHHYIO BBICOTY), MBL NMOAYYAEM, YTO 3TA XKE TOYKA
OOJDKHA MPUHALIEXKATDh APYrOMY FeOMETPUUYSCKOMY MECTY TOMeK (Iy-
re OKpYXHOCTH), ITOCTPOMB 3TH IEOMETPHYECKHE MECTa, HaMaéM ne-
KOMYIO TOUKY KaK TOUKY MX nepeceyeHHs (puc. 241).

H3pecTHOE BCeM mpocTeiililee MOCTPOSHHE TPEYroAbHHKA [0
TPEM CTOPOHAM TaKXe OCYIIECTBAAETCH METOROM TEOMETPUUECKUX
MecT. (OGbacHUTe moueMy.) Bnpouem, B moBoii 3a0a4e Ha mocTpoe-
HHE 3TOT METOJ TaK UAH HHAYe MPHCYTCTBYET.

Puc. 241

AB® 3anauu, 3anaHus, BONPOCH

588. B BHNyKnoM YerHpéxyronpHHke ABCD HiasecTHo, uTo
LABC=112°, L ABD=48°, £ CAD = 64°, Yemy paBeH yroa
ACD?

589. B BHNYKAOM 4eTHpEXyronsHHke ABCD wWieecTHo, UTO
LABC=104° 2 CDA=176%, 2 ABD = 38°, Uemy paBeH yron
CAD?

590. BHyTpu yrna ¢ epwnHo#i O B3ata Touyka A, Bn C — npo-
EKLHH TOUKH 4 Ha ero cTopodbl. Hafaute yrasl Tpeyrons-
HUKa ABC, ecnu u3BecTHO, uTo Ayd OA4 obpasyeT ¢o CTO-
pPOHAMH JaHHOTO yraa yriibl B 30° u 40°,

591(n). Ha naxHoil npaMoit m HallouTe TOMKMN X, YIANEHHbIE
OT HAHHOMW TOYKH A Ha 3agaHHoe paccTosaHune ¢. Kakde npu
9TOM BO3MOXHEI C1y4dan?

592(u). Ha nanuo#i npamoit m Hailaute TOouKy X, paBHOyaa-
JIEHHYIO OT CTOPOH AaHHoro yrna ABC, B € m.

593(n). Ha naHHOli npaMOit m HafinMTe TOYKM X, paBHOYNA-
JEHHBIE OT IBYX 3a0aHHBIX TO4eK A, B, m — He ABNseTCA Ce-
PEOMHHBIM IEPTICHAUKYIAPOM K A B,
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594(n). Haliaute reoMeTpr4YECcKoe MECTO TOYEK — LIEHTPOB OK-
PYXKHOCTEH, NPOXOASALLMX HEpE3:
a) NaBHYIO TOUKY A,
©) ABe JaHHBLIE TOYKH A 1 B,
B) TPH JaHHbIe TOUKH A, B, C,tne A € BC.

59S5(u). Haitaute reoMeTpHYECKOE MECTO TOYEK:
a) UEHTPOR OKPYXHOCTeH O, KacalowHuXxcsd CTOPOH JaHHOIC
yrna ABC;
6) LEHTPOB OKPYKHOCTEH, KacaloWHXcs AaHHOH npamol B
JaBrHO TouKe; .
B) PABHOYAANEHHBIX OT TPEX MONAPHO MNepeceKaloLIHxcd
npAMBIX;
) ABAFIOIMXCA CepeAHHAMH OTPE3KOB, KOHLBl KOTOPHX Ne-
XAT Ha Pa3HBIX CTOpOHAX YINa BENHMYHHON MeHblUe pa3pép-
HYTOro;
I} ARNMAIMXCA CepefHHAMU BCEX XOPI AAHHO! OKPYXHOCTH;
&) ABNAI0IUMXCH CEPEAHHAMU XOpA JNAHHOH OKPYXHOCTH,
MPOXONALIHX Hepe3 NAHHYK TOUKY A, JeXamywd BHYTPH
OKPYXHOCTH;
X) ABAAIUINXCH CEPSIMHAMH XOPA OKDYXHOCTH, TApauIcib-
HbIX 3AAAHHOH IPAMOIL;
3) ABAAIOIIHXCSA CepeAMHAMH XOpPA OKPYXHOCTH, WMEKOIIHX
3aJaWHYIC L/IMHY;
1) ABTAIOMIHXCA LEHTPaMH OKPYXHOCTEH, Kacalolluxca LaH-
HOH OKPYXHOCTH B DaHHOH Ha Heil TodKe;
K) ABNAIOWMXCSH OCHOBAHUAMY NEPHEHINKYNAPOE, OMYIUEH-
HBIX M3 DAHHOH TOYKH A Ha NpAMbIe, NPOXOAAIlHe uepes
APYTYIO JAHHYIO TOUKY B.

596. Haubl oMKW A ¥ B, Haliaute reoMerpuueckoe Mecto
TAKHX TOUEK M IOCKOCTH, AnA KOTOPBIX yroa AMEB 6oablue
80°, Ho MeHBIlEe 90,

§97. MocTpolitTe TPEYrOALHHUK TIO CTOPOHE, MEAMAHE K 3TOH
CTOPOHE H MPOTHBO/IEKALIEMY YINY.,

598(u). [NoctpoiiTe TpeyronbHHK NO OBYM CTOPOHAM H YITY,
MPOTUBOJICKALIEMY OOHOH M3 HIX.

599(n). MNocTpoiite TpeyronbHUK MO CTOPOHE, BHICOTE, OMY-
LIEHHOH Ha 3Ty CTOPOHY M M&HaHe K APYToif CTOPOHE.
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600(B). Nane e Touku A m B Ha nnockocrd. Haltnure reo-
METPHYECKOE MECTO TOYeK M IUIOCKOCTH, M3 KOTOPBIX OTpe-
30K AB BMIEH NoI TYNBIM YTAOM. (2TO 03HAYAeT, YTC VIO
AMB Tynoit.)

601(n). Mocrpoiite TPEYTOABHUK TIO MEIHRHE W YI/IaM, KOTO-
phie oHa 06pasyeT ¢ ABYMSA 3aKIIOYAIOLINMH €€ CTOPOHAMH.

602(T). aH TpeyroNnkHKK ¢ TYNBIM yraoM, Hailimire reometpu-
4ecKOe MECTO TOUCK [UIOCKOCTH, H3 KOTOPBIX AAHHBIA Tpe-
YTOABHHK BHIEH NOA MPAMLIM YIIOM.

603(1). [MocTpoiiTe TPEYroNbHHK 110 MEAUAHE U IBYM YINaM.

604(B). Haiiaute reomMeTpHUecKOe MECTO TOUEK M IIOCKOCTH
TAKHX, YTO OTPE30K KacaTenbHOi, NnpoBeAéHHoi u3 M K nan-
HOMH OKPYXHOCTH, PABEH JAHHOMY OTPE3KY.

605, Ha npaMoii pacriofioXeHH ABa paBHBIX oTpe3ka A8 u CD.
Hafinure reoMeTpHUeCKOe MECTO TOYEX TUIOCKOCTH, H3 KOTO-
PBIX 3TH OTPE3KH BUAHEI TOX PABHLIMH YIIAMHU.

606, Ha niockoctn nauel aga otpeska A8 u CD. Haiiaure reo-
METPHYECKOE MECTO TOYEK, U3 KOTOPBIX OTpe3oK AB BuieH
noa yraoM 20°, a otpesok CD — mox yrnom 30°. Moxer nm
HCKOMO€ TeOMETPHYECKOE MECTO COACpXaTb Bonee 4YeThIpEX
Toyek?

607(8). MocTpoitTe TPEyYrosibHUK MO CTOPOHE, MPOTHBONONOK-
HOMY ¥TNY ¥ MeauaHe, NpoBea€HHON K AaHHOMK CTOpOHE,

608(m). [TocTpoiite TPeYTONLHHK MO CTOPOHE, MEAHAHE U BhI-
COTe, NPOBEIEHHLIM K JaHHOH CTOPOHE,

609(T1). Ha nacckecty AaHkl Touku A M K. Halinute reoMeTpu-
4ecKoe MECTO Toyek B MIOCKOCTH, 4As KOTOpLIX HaRnéTcA
Ttouka C Takag, utTo B TpeyronsHuke ABC yron BAC pasen
90° u AK sipnsieTca MennaHoil.

610(m). KoHubs! 0Tpe3ka MOCTOAHHON ANWHB NEpEeMerainTcea
o ABYM NEPHEHAMKYAAPHBIM NpAMBIM. Kakyio THHHIO onK-
ChIBAET CEPEAUHA 3TONO OTPe3Ka?

611(1). Ha oxpyxHOCTH naHK TouKu A U B. Jise Touku Cu D
NepeMeLlanTes O OKPYXHOCTH Tak, vto Xopaa CD octaérea
nocToaHHOH. Hailaute reoMeTpHueckoe MecTo TOMEK nepe-
ceyeHHUs npamMeix ACn BD.
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612(nT). JaHa npsamas ! v aBe TOUKM A U B 10 QIHY CTOPOHY OT
Heé. Bo3sMéM Ha pTol npaMoit Touky M, s kotopoit yrona
AMB apnaerca HauGONbIIMM H3 BCeX TAKHX YIIIOB. JIoKaXuTe,
YTO OKPYXHOCTE, MPOXOAALIIAS UePe3 TOUKH A, B n M, kacaet-
A TIPAMOiA /,

613. Ha kpaio aucra 6ymMarn M300paxeHa Iyra OKPYXKHOCTH,
UEHTp KOTOpOH HAXOAMTCH 34 TpEHeNnaMH 3TOFo JIMCTA.
TIpennoxute cnocod NOCTpoeHNA IPAMOi, NpoxoasLeii ue-
pe3 JaHHYIO TOYKY A KM Kacaoueiics OKpyXHOCTH, YacTbiO
KOTOpOoit ABNACTCA AaHHAS OyTa.

5.4. Meron BCnoMOraTe/ibHOH OKPYXKHOCTH.
3amauyn HA BLIYHCJIEHHE H JOKA3aTEIbCTRO

Teopemnl 5.9 u 5.10 ¥ cBolcTBA BRHCAHHBIX YIIOB MO3BOJAKT pe-
LIATh HEKOTOPBIe HHTEPECHDbIE TeOMETPHUSCKHE 3a0aYH ¢ TIOMOLILIO
METOHa, KOTOPRIA HHOLIA HASHBAIOT MEenoO0M 8CROMOZAMEALHOU
OKPYICHOCITH .

MeToa BCHOMOTATCJIbHON OKPYKHOCTH
&3 CyTb METOA XOPOLLO HIIOCTPUPYET CASAYIOLIAS 34344,

3adaua 1. Yepez nexomopyio mouxy naocxocmu npoeederit
mpu nPpAMLE MAK, HMO Y204 Mexcoy MoGbIMUt OGYMA U3 HULX paeen
60°, doxancume, wmo OCHOSAHUA NEPREHOUKYAAPOE, ONVUIEHHBIX
u3 A6 MOUKU NAGCKOCTI HA MU NPAMBIE, CAVHCAM SEPUIUHG -
Mt PAGHOCIMOPOHHE20 MPEY2ONLHUK A,

Pewuternue. Tlycte TpY 1aHHBIE TipSIMBlE
nepecexaloTes B Touke O; M — HekoTopas
TOYKA NRockocTy; A, B u C — ocHOBaHug
NEpPNEHANKYNAPOB, ONYHICHHBIX M3 TOY-
KH M na paHHbIE NpaMEie.

3ametHM, uto Toukn O, M, A, Bu C,
coracHo TeopeMe 5.10, Jexar Ha omHOI
OKPYXHOCTH ¢ nHaMmeTtpoM OM. (Ha pu-
CYHKe 242 3ta OKpyXHOCTH M300paxeHa
WITPUXOBOH NHHHEH, XOTH €€ MOXHO Obl-
JI0 M BooG1Ie He u3o6paXxaTth, a «NpeacTas-
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NATH B yme».) Tenepb MBi BHAKM, YTO
£ ABC = £ AOC, nockonbky o0a
OHM ONUPAIOTCH HA OAHY U TY XKe AYTY.
3Ha4uT, £ ABC = 60°, TouHO TakK xe
L ACB = £ AOB = 60°, U2 atoro
CNEAVET, YTO BCE YIMBI TPEYrOAbHHKA
ABC papHsi 650°, T. e. 3TOT TPEYroNb-
HUK — PaBHOCTOPOHHUIL. W
[naBHOI, DalOLeH KoY K peure-
HUIO, 3llech ABnAeTcs ¢pasa: «3ame-
Puc. 243 THM, 4YTO TOYKH... JIEXKAT Ha OAHOWM
OKPYXHOCTH» (puc. 243). Bo MHOMX
é)anaqax, PEWAeMBIX TPEIIOKEHHBIM METONOM, BCTPEYASTCH 9Ta
pasa.

# Teopema o BBICOTAX!

Jlokaxem ¢ MOMOLULIO 3TOTO XKe METOAA OOHY BAXKHYIO TeOpeMY IUTAHH-
MeTpUMM. BriocneacTeuM Mul elié He pa3 BepHEMCA K 2TOM TEopeMe H
6onee nozpobHo eé obcyaum. Celiuac ke Mbl € npupenéM MWILL B
KayecTBe WHTEPECHOTO TIpHMEpa, WUTCTPHPYIOUIETO pacCMaTpHEAE-
MBIl MeTon. [TosToMy MBI chopMynupyem €€ Take HE B BUIE TEODEMBI,
a B BUIE 3amaqm.

b9 3adaua 2. Hoxaxcume, umo mpu ebicoOMs MPEY2OALHUKA NEPe-~
cexaiomcesn 6 00Hol movie.

TouKy nepece4eHHa BLICOT TPEYTONBHU-

Kd Ha3BIBAIOT ETO OPIMOREHIMPOM.

5 [Ipexae yeM NPUCTYNUTDL K A0KA3aTe/b-

CTBY, 3aMETMM, UTO (POPMYIMPOBKA 3a0a4M

TpeByeT HEKOTOPOTO YTOYHEHHS. 3pech 1o-

TMYCKAETCA, 4TO TOYKA IMEPECEUEHMS BHICOT

MOXET HAXOAMTLCA U Ha MPOADKEHHUSX Bbl-
COT.

Pewenne. PaccmotpyM cHavana ciydait
OCTPOYTONBHOro TpeyronbHHKA. [posenéM B
TAKOM TpeyronsHuke ABC BbicoThl AA, W
CC, ¥ o6o3HaunmM yepez H ToUKy Mx nepece-
yeHHA (pnc. 244), a 4epe3 B; — Touky nepe-
ceyeHMs AC v BH. Ham Hano gokaszath, 4To
Puc. 244 yroit BB, A — npamo#.

l 3necs W Danee #% 03HAYAET, YTO MATEPHAN NYHKTa HE ABAACTCH
0D583aTENbHBIM.
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3ameTnm, 4T0 TOUKH A, C, A, n C, 1leXaT Ha OKPYKHOCTH ¢ NHa-
meTpoM AC (!). CneposarentHo, £ A C,C = £ A,AC, ROCKONBbKY B
3TOH BCTIOMOTaveIbHOH OKPYXKHOCTH OHYM ONHPAIOTCA Ha ONHY AYTY.

Teneps 3aMCTUM, 4TO W TOUKH B, H, A, u C| nexat Ha 0XHOH! OK-
pyxHocTH ¢ AMaMetpoM BH. Cnenosatensno, £ A\BH = 2 A\ C\H.
Hraxk, nony4acM, uto B rpeyronbHinkax CAA, u CBB, onuH yroa o6-
wwit U LCAA, = 2£CBB,. CnenopatenbHO, paBHBL H OCTaBLUHECH YI-
nel: £ BB, C= £ AA,C= 90° 410 ¥ TpeboBanoch 10Ka3aTh. W

PucYHOK 245 MAMOCTPUPYCT CNyvail, KOrda B TPEYTOJIbHHKE
ABC omuH yroa (yron B) aBngerca TynbiM. PaccyxieHHE ocTaércs
TOYHO TakKuM ¥e. ITpocTo Toukn B v H Kak GBI MEHAIOTCA MECTAMH.
B >ToM cmyvae TOYKa MepeceyeHHsl BHICOT OKAa3bIBAETCA Pacrono-
XeHHOH BHE TPEYTO/IEHHKKA.

JnA mpSIMOYTOIBHOTO TPEYTOABHKKA TOUYKON mepecedeHus Bbi-
COT ABNASTCA BEPIUNHA TIPIMOTe YA,

OXpYXKHOCTH M KACATE/IbHBIC

@ PaccMoTpuM Tenepr 3a8a4M, B KOTOPBIX GUIYPHPYIOT OKPYKHOCTH B
KacalliMeca HxX npsaMbie. PemleHde monoOHOro poda 3alzay oveHb
4acTo MoXeT ObTh GCHOBAHO Ha 0YeHb MPOCTOM M H3BECTHOM BaM
thaxTe: KacamenbHoie K OKPYNCHOCTIU, GHXOOAUIUE U3 OOHOT Moy~
KU, paGHbi.

PaccMOTPHM CHUTYALHIO, H306PAXEHHYI0O HA PHCYHKe 246: npe
HETEPECEKAIOUIHNECS OKPYXHOCTH KacaloTes CTOPOH YIia ¢ BEpLIH-

H
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HOF A B yKa3aHHBIX Ha PHCYHKE TOYKAX, TPEThA NIpAMan TakxKe Kaca-
ETCH ITUX OKPYXHOCTEI M NEPECEKAET CTOPOHK Yria B Toukax B u C.

3aMeTUM, UTO CTOPOHB YINA SABIAIOTCA OOWIUME GREMUREME Ka-
CameasHbiMy K OKPYXKHOCTAM, a npamaa BC — obuieli enympen-
Hew xacameavHol K okpyXHocTtam. EcTs ewé onaHa obluas BHyTpeH-
HA5 KacaTeJbHAA K 3THM OKPYXHOCTHM. HO Ha PUCYHKE OHA HE H30-
OpaxeHa,

B HekoTopbiX ciyuaax nea OGWHMH BHEUWIHAMK KacaTe/IbHbIMKU
Mbl Bynem MOHMMATL OTPE3KH ITHX KACATE.TbHBIX MEXIY TOUKAMH Ka-
caHHg, Tak, yTBepxXaeHHe, yYTO OOLIHe BHECWHWHE KACATENbHBIE K
LBYM OKPYXHOCTAM paBHbt MeXIy CODOM. 03HAYAET pABEHCTBO COOT-
BETCTBYIOWNX OTPe3KOB. B Halinx 0GO3HAYeHHUsIX TO O3HAYAET pa-
BeHcTBO C\C, = 8, B;.

OO003HAUHM CTOPOHB M MepUMeTp TpevronkHUKa ABC kKak
00byHO: BC=a, CA=b, AB=12¢, 2p=a + b + ¢. A Teneps cchopmy-
JIHPYEM 3a1au4y.

&9 Jadaua 3. Paccrompum eceaoamoxcivie ompesxu ¢ KOHKAMU 8
MOUKAX KACAHUR, PACROAONCEHHbIE HQ RPOGEOEHHbIX npambix. Boi-
PAa3ume 3mi OMpesKy yepes cmoponsl mpeyeoastura ABC.

B noaoGHbIX 3a0a4ax MonesHo cHayala 0003HAYMTL KAXAblA W3
paccMaTpMBaeMblX OTPE3KOB OAHOM ManeHbKoi Oykesoi. Toraa Boa-
HHKAIOWHXE B Mpouccee peleHus npeobpasosaHys u opMynsbl OyayT
MeHee TpOMO3IKMMHK 1 Botee HarnaaHbIMU. [1pu 3TOM Ana ofo3HA-
YEeHUA HEU3IBECTHDBIX COLIUHC HCNOAL3YIOT OVKBLL X, V, 2, ... .

Pewenue. Nycrs AB, = AC, = x. Toraa CA, = CB, = b — x,
BA, = BC, = ¢ — x. U3 pasencrea CA, + BA, = a nony4uM (¢ — x) +
btec—a

2
3anauyax Mbl YK€ HCNOAb30BAIK NOJOOHBIN NPHEM.)

Das HaxoxaeHus A8, n AC, 3aMeTHM. 4TO 3TH OTPE3KH, Kak
KacaTeJbHbi€, PaBHb MeXay coboit U AB, + AC, = (AC + CB,} +
+{(AB+ BC,) =(AC+ CA)) + (AB + BA,) = AC+ AB+ BC=12p,
3HayuT, A8, = AC, = p.

To4uHO TaK Ke HaxXOIATCA APYTHE OTPe3KH. JoBelnTe CaMoCTOs -
TENbHO pelieHHEe 10 KOHUA, 4 Mbl 3aNMLUEM OKOHYATEAbHbIH pe3yib-
Tar: BA, = BC, = CA, = CB,=p—b. CA, = CB, = BA, = BC, =
=p-¢,CC,=8B,=a. AA,=|b—c| V¥

+ (b —x)}=a, oTkyda x = = p — a. (BcmioMHKUTE, B KAKHX
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BnucalHan OKPYXKHOCTE TPEYroJbHHKA
BepHéMCA K pPHCYHKY 246, HINIOCTPUPYIOLIEMY 3alayy 3.

&  Oxpyxcrocms, xacalouanca cmopor mpeyzonvnuka ABC, na-
3LIGAEINCT GRUCANHROUE OKpYNCHOCMbIO 3mozo mpeyeoabhuxa. (Ha
PHCYHKE 3TO MEHbIIIas U3 ABYX OKPYXHOCTE.)

CripaBseAiMEBa CASAYIOWAA TEOPEMA.

&9 Teopema 5. 11 (cywecmsosanue enucannoii oxpyxcrocmu).

Y xawmcooz0 mpeyzoavHuKa cywiecmeyem eOuRCMmEeHHAR
GRUCANNAR OKPYICHOCTD,

Joxazameanvcmeo. Paccmorpum tpeyronbHHK ABC, TeomeTpu-
YyecKoe MECTO LIEHTPOB OKPYXXHoCTel, BHTHCAHHEIX B yron BAC, ectb
GuccexkTpuca atoro yraa. LeHTp noGol OKPYXXHOCTH, BIIMCAHHONA B
yron ABC, nexur Ha ero Guccexrpuce. Jlpe ykalaHnble 6UCCEKTPHCH
nepeceKaloTea B TOUKe J, KoTopad paBHOYIaJeHa OT CTOPOH Tpe-
yroneHnka ABC W ABNACTCA USHTPOM BIMCAHHOH B HETD OKpPYXK-
HOCTH. ¥

(TTooymaiite, moyemy IBe BHCCEKTPUCH TPEYTOABHHKA HE MOTYT
66T NapaniebHEIMAY)

AB® 3axaum, 3agaHug, BONPOCHI

614(n). I1o sanHbIM pucyHka 247 HaiiauTe YIIbI TPEYTOABHHKE
ABC.

A N C
Puc. 247 Puc. 248

615(n). Mo sanusiM pucyHka 248 Haltonte yron KMN.,
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616(m). Ha pucynke 249 O, — LUeHTp ONUCAHHOM OKPYXHOCTH,

BD — BricoTa M MeanaHa TpeyroabHuKa. JIoKaxure, 4To ToU-
ka O, npuHannexut BD.

A
Puc. 249 Puc. 250 Puc. 251

617(n). Mo naHHBIM prcyHKa 250 naiinure yron CDE (CD || AE).

618(m). Ha pucynke 251 AC = 10. Halante C,0un A,0.

619. Haiiaure yranl TpeyrolbHUKA, ¥ KOTOPOTO LEHTP BMHCAH-
HOH OKPYXHOCTH COBIANAET ¢ UEHTPOM OMHCAHHOI.

620. Haiiavute yrasl TpeyronbHuka ABC, y KOTOpOre UeHTp
BMHCAHHOH OKPYXHOCTH (| CHMMETPHYEeH LICHTPY OMIHCAHHOMR
OKPYXKHOCTH O, oTHocHTenBHO AC (puc. 252).

621(B). Yepes HeKOTOPYIO TOUKY NAOCKOCTH MPOBENEHB TPH
npamble. J1Ba 3 wWecTH 0Opa30BaBLUIMXCA YIIOB paBHbl 50° K
70°. Hatinute yrel TpeyroNbHUKA, BEPIIMHAMH KOTOPOTO 5B-
JAITCA OCHOBAHNSA HEPNeHINKY ISPOB, ONYIEHHBIX U3 Mpo-
H3BOABHOH TOUKH MJOCKOCTH HA TaHHBIE NPAMBIE.

622. B punyxioM verbipéxyronbHuke ABCD H3BeCTHB Cie-
nywourHe yrabl: £ ABC = 102°, £ZDBC = 44°, L ACD = 58°,
Haitaute £ CAD.

B

1
02
Puc. 252
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623(n). BHyTpu yria ¢ BepnmHoil O B3saTa Touka M. JIyw OM
obpasyeT CO CTOPOHAMM yria yribt 25° u 40°. Touku Au B —
OCHOBAaHMA NEPIICHAWKYAAPOB, ONYIIEHHRIX U3 M Ha cTOpO-
Hil yraa. Hafigure yriasl TpeyroasHiKa AMB,

624(T). BHyTpu yrna ¢ BepuriHoi O, OTIMYHOTO OT NPAMOTe,
B3ATa TouKa M; A n B — ocHoBaHMS NEPIIEHAHKYIAPOR, ONY-
LIEHHBIX W3 M Ha cTopoHEb! yraa. JoKaxure, YTO NpsMad,
NMPOXONAWIAR Yepes cepetiHbl OM n AB, nepneHaHKYIApHa
AB.

625. Ha niocKoCTH NpoBeReHBl NBE NPSMEIE, TIEPECceKaloLIHecs
BTOYKe (O non yrmoM 30°; Af — TOUKA IWIOCKOCTH TaKasd, 4To
OM = 2; Au B — ocHOBaHMA NEPNICHIUKYAAPOB, ONMYHIEH-
HbIX U3 M Ha naHHble npaAMele. Halinnre AB.

626(m). Ha nnockocTH NMposeneHH Ape NpAMBIE, MepeceKaio-
muecs B Touke O, M — TOUKA Ha OKPYXHOCTH C IIEHTPOM B O,
JoKaxuTe, YT0 pacCTOSHHE MEXIY OCHOBAHHAMH NEPIeHIH-
KYJNApOB, ONYLIEHHHX W3 M Ha JaHHNE NpAMBE, TOCTOTHHO
LIS BCeX TOYEK OKPYKHOCTH.

627(m). B rpeyronsHuke ABC npobeneHsl jBe BHICOTH AA, U
CC|. Haiinute yrast TpeyroasHuka A, BC, ecmn LBAC = q,
LBCA=.

628. Ha pucyuke 253 KN=3cMm, EP=5cMm, MK: KN=4:13,
Haiiante nepumerp tpeyronbhuka MNP,

M
Puc. 253 Phc. 254

629. 1o gaHHBEIM PHCYHKA 254 HaltmMTe YIAB TPeyronbHWKA
ABC.

630. B TpeyronbHMK CO CTOPOHaMM 5, 6 U 7 BNHCaHa OKpyX-
HocTe. Haiioute oTpe3skm, Ha KoTopele pasneneHa O0Onbimas
CTOPOHA TPEYTOIBHHKA TOYKOI KacaHmA,
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631. Hajigute OoTpe3kH, Ha KOTOpPbIE TOYKM KACAHHS BITHCAH-
HOI OKPYXXHOCTH AeNIAIT CTOPOHBL TPEYTONbHHKA, echid CTO-
POHBI TPEYTOJbHHKA PABHBI COOTBETCTBEHHO a, b U ¢.

632, NokaxuTe, 4TO paauyc OKPYXHOCTH, BIIHCAHHON B npsi-
MOYTOJIbHBIH TPeYTONBHHK, PaBeH p — ¢, a PagNyc OKpykK-
HOCTH, KACapeHCA THNOTEHY3H W TIPOAOTIKEHHA KATETOR,
paBeH p, e p — NOIYNEPHMETP, ¢ — FMNOTEHY3a TPEYrob-
HHKA.

633. B yron ¢ BepiiMHoii A BNHCaHa OKPYXHOCTL. PaccMOTpHM
NpAMYIO, KACAIOWIYIOCS OKPYXKHOCTH, NEpeceKkawliyo cTo-
POHEI YrNa B Toukax 8 v € 1 Takyi0, YTC AAHHAA OKPYXKHOCTh
pacrnofoxena BHe TpeyronbHHKa A BC. JokaxuTe, 4TO NepH-
MeTp TpeyrontHnuka ABC He 3aBHCHT OT TOrO, KaK NpoBeneHa
npAMan.

634(nT). B rpeyronpinku ABC u CDA (touku B u D pacnoso-
XKEeHBI N0 OAHY ¢TOPOoHY 0T CA) BITMCcaHbl OKpyXHOCTH, Hafi-
auTe AAuKHY oBmel pHelTHe R KacaTeaLHOH K 3THM OKPYXHO-
CTSM, €C/IH:
a)AB=35, BC=17 CD= DA;
6)AB=7 BC=CD, DA=9,

635(T1). CTOpOHL! NATHYrONbHAKA PaBHEL 5, 6, 7. 8 4 9 B nopsa-
Ke obxona u kacaloTcq ooHoi#l okpyxHocTH. Ha Kakue otpes-
KH TOYKA KACAHUS CO CTOPOHOR LTNHBL 5 AeNUT 3TY CTOPOHY?

636(1). Dokaxunte, YTO €CIN CTOPOHB! MATHYTONBHHAKA PABHBI B
nopsake 0dx01a COOTBETCTBEHHO 4, 6, 8, 7 1 9, TO €10 cTOpO-
Hbl HE MOTYT KacaTbCsl OIHOH OKPYKHOCTH.

637(n). lokaxknTe, UTO eCNH YEThI-
pe TIpSMbIE KACAIOTCH OKPYX-
HOCTH, KaK MNOKA3AHO HAa PUCYH-
Ke 255, TO BEINOAHAKTCA CASAYIO-
LWME paBeHCTBa:

a) AB+ CD= BC+ DA; >
6) KB+ DM = BM + KD,
B) KA+ AM=KC+ CM. Puc. 255
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638(T). B 3anaqe 582 Mbl HaxoAKMAM CYMMY YIJIOB ABYX CEMMKO-
HEUHbIX 3BE3/l, BEPIIMHK KOTODBIX PACMOJMKEHH Ha OOHOM
OKPYXHOCTH. PacCMOTPHM CeMb TOUEK, HE JIEXKAWMX HA OI-
HOH OKPYXHOCTH U TAKHX, 4TO, COSNHHHUB 3TH TOYKH TaK Xe,
XaK B TOW 3amade, MOAYYHM [BE CeMHKOHESYHblE 3Be3abl,
CXOIHEIE ¢ pacCMOTPEHHEIMA (puc. 256, 257). Jokaxure, yro
CyMMa YTNOB 3THX 3BE3m ocTanach takoi xe. (Jnas atoro
NOCTPONHTE OKPYXKHOCTE, COOSPXKALIYIO PACCMATPHBACMEIC

TOUKH.)

Puc. 256 Puc. 257

639(nT). /IBe OKPYXHOCTH KaCaOTCA APYT APYra BHYTPEHHHM
obpa3oM B Touke A4, Xopaa BC Gonblueit OXpyXKHOCTH Kaca-
eTcs MeHblielt B Touke D. Jokaxute, uro npamas AD npoxo-
JAT qYepes cepenuny ayrd BC Gonblucii OKPYXKHOCTH, HE CO-
mepxatueit Touky A,

640(T1). B Tpeyronbauke ABC yron A pasen 70°, a yron B paBeH

50°, BHYTpH TpeYTONBbHHKKA B3fTa TOuka M Tak, uro L MAC =
=/ MBC = 30° Haiinute £ MCA.

641. Nokaxure, YTO BCe TPH GUCCEKTPHCHE TPEYTOIBHUKA NEpe-
cexaloTcs B 0AHOH TOuKe.

642. Jokaxure, 4YTO BCE TPH CEPEAMHHBIX TEPHEHAUKYISpa
TPEYTOALHHKA NEPECEKAIOTCA B OAHON TOYKE.

643. B npaMOyrofbHOM TPeyTONbLHHKE HalTUTe paccTOAHHE OT
OPTOUEHTPa 0O LUCHTpa ONHCAHHON OKPYXHOCTH, €CNIH €IQ
THIMOTEHY3a paBha 10.

644(T). B ocTpoyronsHOM TpeyroibHuKe ABC npopefeHbl Bhbi-
cotbl A4, BB, v CC,. Ilyctb M — HekoTOpas TOYKA Ha Np1-
moit BC. Ilokaxure, yro cymma B,M + C,M npunwmaer
HauMeHBee 3HAYEHUE, KOraa Touka M cosnazacrc A,
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645(T). B ocTpoyronbHoM TpeyroabHuke A BC NpopeacHb Bbl-
coTHl AA,, BB, n CC,. lokaxuTe, 4TO TOYKA MEPECEYEHHS
BBICOT TPeyroAbHHka ABC ABAseTcs LUeHTPOM BNIWCAHHOW B
TPeYroNbHHUK A, B, C, OKPYXHOCTH.

646(nT1). Ha niaockocti M306paxeHa oKpYXHOCTb M NpsiMas /,
npoxoaswas vyepes eé ueHtp. Ilycth A — HeKoTopasa TOYKa
TIOCKOCTH, HE NIeXallad HY Ha OKPYXHOCTH, HU HA NpAMoR
. C moMoLUBIO TONBKO AHHEHKHN NOCTPOiTe NPAMYIO, IPOXO-
AAUIYI0 Yepe3 A M NeprneHanKYAApHYIo [,

647(nT). PaccMOTpHM OKPYXKHOCTb, OMUCAHHYIO OKOJO Tpe-
yronbHHKa ABC. lokaxute, YTO OCHOBAHUA NeprIeHAHKYIIS-
DOB, ONMYHICHHRIX M2 MPOM3IBONLHON TOUKH OKPYXKHOCTH HA
npsmele A8, BC n CA, nexat Ha onHOH npsaMoit. (Jta nps-
Mas Ha3biBacTes npamoit Cumcona.)

648(T). Toukn A, B, C, D, £ w F pacnonoxeHH Ha OKPYKHO-
cti. Xopasl £C u DA nepecexalorcs B Touke M, a xopaol BE
W DF — pTouxke N. Jokaxure, uro ecnu Xopi AB U CF na-
PANIECABHEI, TO OHU NIAPAANENbHBl TAXXKE nNpaMoil MN.




ITonobue

Ocnoanwi ueab MO eraset —
uzyuenue ceoiicme nodobuwx ueyp. Cywecmeoearue nodob-
Hoix puzyp u mea A613emcs OOHOU U3 CAMBIX GANCHBIX XapaK-
mepucmuK eeKaud0ea NPpoCMpancmed, u3yHaeMol Hamy eex-
audoeoli 2eomempuu. C nposetenusmu nodobus msi oens Hac-
mo acmperdemca 6 HCUIHU,

B Macazune Qemekux uepyuiex MoxscHo Yeudems Mooeri agmomo-
Guneli, Reagowuecs nodobuem peanorvix mauiun. Jda u ecobie,
OMEHD MHO2UE OemCKUe USPYIIKU NOCOOHN DeanbHoiM NpeoMemam
a3pocaozo mupa. Koeda mut paccmampueaem penpodyxuuu xap-
MUK UIGECMHBIX MACMEPOS NCUBORUCH, MO MAKNCE UMEEM 0en0 ¢
uzoOpadcerueM, npedcmagisiomum coboil hodobue nodruHRLKA.
Xomsa, KOHEeUHD, HUKAKAA KONUSR NDOUIBEOCHUR UCKYCCMEA HE MO-
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xHcem dams noaxoe npedcmasnenue o Hém. Obyes uau 6dexcoa od-
Hozo (hacona evinycxaemces pashbix pazmepog. H 30ecy moxcro
cKasamo, ¥mo, HaNPpUMepP, KPOCcoeKy 00H020 8uH0a NodoGHbL. mu
NPUMEDBE MOXCHO HPOOOANCAMS U Odlbiue,

6.1. IlapannenorpaMM, NpAMOYTOJIbHMK,
poM0, KBaapaT

B 3ToM maparpadge Mbl pACCMOTPHM HEKOTOPLIE AGCTATOUHO XOPOLIO
U3BECTHLIE MHOTHM K3 BAC BHAOH YMeTbIpéxyroNbHUKOR, Kaxami us
HHX oﬁna.uae'r PAnOM HHTERECHBIX MW BaXKHBIX cBolicte. M3 Becex 3THX
CBOICTB MBI BLIICAHM W PACCMOTPHM JHLIB HeGoablyio yacTh. B oc-
HOBHOM 3TO T€ CBOHCTBA, KOTOpbIE GYAYT HENOCPSACTBEHHO HEOBX0-
AHMEBL B Ceayoux naparpadax 414 pa3sUTHA reOMeTpPHUYECKONH Teo-
pHU.

IMapannenorpamm

@ Ilapasaesozpammont HA3BIGAEHICR HEeMBIPEXYEONbHUK, RPOMUBO-
ROAONCHBIE CRIOPORbE KOMOPO2D nonapHo hapaareavhs (pnc. 258),

A
/AP -
F/70/7"/4/‘//‘/ !

Puc. 258

&y Teopema 6.1 (o ceciicmeax u npusnaxax napasies0zpamma).

B arobom napasaesozpamme:
a) NPOMUGONOAONCHDIE CITOPORBL PAGHLI;
©) npomusoOnoA0ICHBIE Y2AbI PAGHDE,
B) QuA20HAU DLARAMICR HONOAAM MOYKOl HepeceeHun.
Hpu smom, ecan vemuvipexyeoabHux umeem A1000e u3 mpéx
HEPeHUCACHHBIX CGOIICME, MO IMOM HEMBIPEXY20AbHUK —
napaiieiozpamm.

Kaxablilf 13 nyHKToB TEOpEMB! DaET KAaK CBOMCTBC Napaaneno-
rpaMmMa, Tak M MpYU3HaK NapanjienorpaMMma.
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HHorxazameavcmaeo. a) Ceoiicmeo napansenozpamma. Paccmor-
pumM napannenorpamm ABCD {puc. 259). CornacHo cBo#CTBY napan-
NenpHeX npamelx, ZBAC = £ ACD (A8 n CD — napannenbHhie
npambie, AC — cekyiuan), Touno 1ak e LACB = £ CAD. Takum
obpazoM, TpeyroasHukH ABC u CDA paBHbL MO BTOPOMY NPH3HAKY
paBeHCTBa TPEYTONBHUKOB U AB = CD, BC=AD.

Ilpusnax  napasnesoepamma. [ycTh B HeTHPEXYIONBLHHKE
ABCD umelor mecto paseHctra AR = CD wu BC = AD. Torna tpe-
yrolsHuKn ABC u CDA pasHBbl NO TPEeTBEMY MPH3HAKY PABCHCTBA
TPEYFOABHHKOB. 3TH TPEYTONLHUKH OOMKHEl PACTIONAIaTLCA MO pas-
Hble CTOPOHB! OT npamoil AC, Tak Kaxk B MPOTUBHOM cnydyae ABCD
He ABIAACA Obl YeTHPEXYTONbHUKOM. CleN0BATENBHO, H3 PAaBEHCTBA
£ BAC = £ DCA Mbl MOXEM 3aKITIOYNTD, YTO NpsiMbie AB u CD na-
paJIeBHB, a U3 paBeHCTBa L BCA = L DAC caenatb BbBOL O Ma-
panmnensHOCTH BC U AD, 3nauut, ABCD — napannenorpamm.

6) Ceoiicmeo napannerozpamma. Ecm ABCD — napanneno-
rpaMM, TO M3 PaBEHCTBA TPeYroNbHUKOB ABC n CDA Mbl noayyaem
paseHcTRO YraoB ABC v CDA, a u3 paseHCTEA TPEYTONBHUKOE BAD
u DCB cneayeT paBeHCTBO ABYX IPYHUX NPOTHBOMNONOXHLIX YLIOB
3TOTO MapannieforpaMma.

flpusnax  napanrenoepamma. TIVCTb B 4eTHIPEXYNONBbHHKE
ABCD paBHEI NPOTHBONONOXHbIE YTJTLI NPH BepriMHax A n C, a Tak-
xe npu eepmivHax B u D, 0603raYUM BEAWYUHEB YTAOR NEPBOH Napel
yepes o, a BTopohl nape — yepes B (puc. 260). 3Has, 410 CyMMa YLNOB
YeTHpPEXYTOABHHKA PaBHa 360°, noayuyum 2o + 2p = 360°, otxyna
o + B = 180°, Teneps Ha OCHOBAHHH NMPH3HAKA NAPAVIENLHOCTH MO~
AYYaeM, YTO B YeTLIpEXYronbHuKe A BC D npoTUBOIIONOKHDIE CTOPO-
HbI TONAPHO HapALIEALHBL.

B) Csoiicmeo napanrenozpamma. O6o3HaAUNM yepes O TOUKY nepe-
cedyeHMs AKaroHanei mapannenorpamma ABCD (puc. 261). Ha ocHopa-

HMK MYHKTA a) 3aKiioyaeM, 4yto AB = CD. Kpome Toro, cornacHo cBoii-
CTBY NapalIenbHLiX M cekyiuei, 2 ABO = L0DC u £BAO = £0OCD.

B B C

D
Puc. 261

Puc. 259
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3HauHT, TPeyroibHUKH BAC n DCO papHbl No BTOPOMY NPU3HAKY
PaBEHCTBA TPEYrOMbHHKOB M AQ = CO, BO = 0D.

Ipusnax napannenoepamma. [ycTh B YETHIPEXYTOJIBHHKE
ABCD auaroHanu nepeceKaiorca B Toyke O u aensarca 3Toit Toukoi
nononaM. Toraa rpeyronbHBkn BAQ v DCO paBHSI COrNacHe nep-
BOMY NIPM3HAKY PaBEHCTBA TPEYTONLHUKOB, NO3ToMy LBAO = 2 DCO,
T. &. nmpaMmbie AB n CD napanienbHbl HA OCHOBAHHH COOTBETCTBYIO-
LIere NpU3HaKa NapanienbROCTH. TOUHO Tak Xe MapalieilbHBIMH
SBAMIOTCS CTOPOHK A8 1 BC. W

ITpaMoyroasaMK

@ IIpamoyzoroHuKom HA3bIBAEMER HEMBIPEXY20ALHIK , 6CE YeNbl KO~
mopozo npameie (puc. 262),

MPAMOYT OABHWK

1 [
Puc. 262

U3 onpeaenenys npsMOYTONLHHKA CNeAYET NAPALIENBHOCTE €70
NPOTUBONONOXHBIX CTOPOH, T. €. IPAMOYTOAbHUK ABIAETC YACTHBIM
BHIOOM MapajieaorpaMma,

TouHee roBopst, MMEET MECTO CNEAYIOLLARA TeOpeMa.

&9 Teopema 6.2 (csoiicmea npamoyeoabhiuxa).
a) Ilpamoyzoabrux — nRAPALIEA0ZPAMM, ¥ KOTROPOLO PAGHHE
duazonanu.
0) Iapasseaospamm ¢ paeHbIMiE ORGZOHAARMU REARCIICR
nPAMOY20ALHUKOM.

Hoxazameavcmeo. a) CrnpasenyuBocTh nepBoif YacTM NMyHKTa
a) cnegyeTr M3 TOrO, YTO NpSMbie, MepPIeHINKYNASPHEIE OTHOH npAMO#,
napaaiebHbL.
B c PaccMOTPHMM NPpAMOYrolsHUK ABCD
{pHc. 263). NpaMoyronbHbIE TPEYTOIBHH-
Ku BAD v CDA paBHB N0 NepBOMY
OPH3IHAKY PABEHCTBA  TPEYTOJbHHKOB
{(AB = CD, tak kak ABCD — napanneno-
A D rpamMm, U £BAD = £CDA = 90°). 3Ha-
Puc. 263 uur, AC= BD.
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6) Ilyctb B napannenorpamme ABCD B C
paBHel guaroHanu AC u BD (puc. 264).
Toraa TpeyrofibHUkn BAD u CDA pasHbl
Nno TPeTbeMy MPU3HAKY paBeHCTBA Tpe-
YTOABHHKOB. JHAUNT, LBAD = # CDA. A D

Ho cyMMa 3THX yraoB paBHa 180°, no- Puc. 264
CKONBKY npaMmbie AB u CD napannensHsl,

CnenoBatenbHO, KaXAbilk M3 HHX paBeH
90°, a 3HaYUT, NPAMBIMH STBASIIOTCS BCE YF-
ABl NapaanenaorpaMMa ABCD. Yy

Pom0

8 Pombom nasvieaemcs Hemolpéxy2oavrux,
6CC CIMOPOHBE KOMOPO20 pPaehbt Mexcoy Puc. 265
cofoil (puc. 263). ’

by Teopema 6.3 (csoiicmea pomba).

a) Pomb neanemcn napassesozpammon. Juazonasu pom-
6a nepnenouKyAApHvl, G KAWOAR U3 OUA2OHAACH REARCITI-
€A Guccexmpucoii coomsemcmayiouiix y2108 pomba.

0) Ecau e napassesozpamme Jua20Ratu nepnenouKynp-
Hbd, MO MO RAPAAIEAOZPAMM — POMD.

B) Ecau é napasresozpamme oona uz ouazonaaeii oesum
nonoaam Kadxicoolli u3 y2106, wepe3 Komopwie oONa RPOXO-
dum, mo 3mom napaiseaozpamm — pomo.

Kax BHauM, B NYHKTE a) cthOpMYIHPOBaHE! CBOlicTBa pomba,
a B NyHKTax 6) U B} — NMpH3HAKH poMbGa.

Joxazamenbcmeo. a) To, 4T0 4eTHIPEXYTONBHKK, ¥ KOTOPOTO BCE
CTOPOHR! PABHEI, AWACTCH NAPANNETOTPAMMOM, CJIENYET H3 COOTBETCT-
BYIOLLIEr0 NpUsHaka mapawienorpamMma. (Teope- c
Ma 6.1, NYHKT a}, 06paTHOoe YTBEPKACHHE. )

Hanee, xaxnaa H3 JuaroHanei, corMacHo
CBOJICTBY NMapannenorpaMma, NeaHTCH TOYKOH
nepeceueHu nmononam (puc. 266). A noCKONbKyY
TpeYroMbHUKH ABC n ADC — paBHoGenpeH-
Hbi¢, MeIHaHbl BO W DO nepreHANKy NS PHBI HX
obwemy ocHoBaHHIO AC M 9BRK1I0TCA BHCCEK- D
TPHCAMH KaXIOre M3 3THX TPEYro/NbHUKOB.

Touno Tak xKe gnaroHainb AC DenUT MOMNoOIaM
yrnst BAD u BCD. A Puc. 266

B
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6) Ecnn B napamnenorpamme ABCD ouaroHany NeprneHmHKy-
NApHEI, To ABC u ADC — pasioGeapeHHbBIE TPEYTOIbHHKH ¢ 00HIMM
ocHoBaHueM AC, D10 caenyetr U3 COOTBETCTBYIOINETO NMPH3IHAKA PaB-
HOGEIPEHHOTO TPEYIONLHHKA: B KAKAOM U3 TpeyronbHuKkos ABC n
ADC mennana, nposenénHas K cTopoHe AC, ARIAETCA U BBICOTOMN
TpPEeYronbHHUKA,

3nagut, AC = BC, AD = DC. Kpome Toro, AB = DC, Cnenopa-
TeNbHO, ABCD — pomG.

8) CnipaBeAAMBOCTL YTBEPKIASHUS 3TOTO MYHKTA TAKKE CAEOYeT U3
{IPH3HAKOB PaBHOOEIPEHHOTO TPEYTONBHHKA: €ClIH YKA3aHHEBIM CBOICT-
BOM ObJIanaet nuaroHans BD, To B TpeyronbiHKax ABC v ADC Menina-
Hbi, MPOBefEHHEIE K cTopoHe AC, ABTAIOTCS BHCCEKTPHCAMH FTHX Tpe-
YTOJILHHUKOB. W

Ksanpart

&9 Ksadpamom wa3eisaemcs 4emuvipéxyzonsHuk, Y KOmOPOZo 6ce
CMOPOHBE PAdHb MeXCOY co00il, a 8ce yeast — npamsie (puc, 267).

Kepagpar obnagaer BceMid CBOHCTBAMH NPAMOYTONBHHKA W pomba,
MOCKOJIBKY OH SIBJISIETCS M MPAMOYrOJIbHUKOM, H poMBoM. Ho vy kean-

para eCTb M CBOM CMEUMAAbHBIE CBOKCTBA, O KOTOPEIX OyIeT CKalaHo
No3OHEE.,

ABM® 3anauu, 3axaHNUA, BOIIPOCH

649. Kakoit ueTbIpEXYTONbHHK HA3BIBAETCA MNapaniesorpaM-
MOM, NPAMOYTONIBHUKOM, poMOOM, KBaapaTom?
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6.1.

650(m). Kaxue 13 pacCMOTPEHHBIX B 9TOM Naparpadie HeThIpEx-
YTONILHHKOB MMEIOT LEHTP CHMMETPHM, 3 KAKHE ~— OCb CHM-
METpHU?

651(B). CxoNbKO Oceli CHMMETPDHUH KMMEET NPAMOYIONbHUK,
poMG, kBaapat? Kak pacnonoxeHbl OCH CHMMETPHH THX ue-
TBIPEXYTONBHHKOB?

652. lokaxHTe, 4TO €C/IH Y 4eTHIPEXYTONbHUKA €CThb LEHTp
CHMMETPMH, TO ITOT YETHIPEXYTONBHUK ~— NMaPATIEN0TPaMM,

653. okaxuTe, YTO €C/IM OKOJO NApaLIeSorpaMMa MOXHO
ONKCATh OKPYXHOCTD (T. €., €CIHM CYUIECTBYET OKPYXHOCTb,
CONEpXallaA BCE €ro BEPIIHHBL), TO 3TOT MapailelioTpaMM
ABMAETCA MPAMOYTONLHUKOM.

654, Mokaxute, 4TO B pOMOG MOXKHO BIHCATb OKPYXHOCTS (T, €.
CYLIECTBYET OKPYXHOCTD, KACAIOIAACHA BCeX CTOPOH poMba).

655. Hajinure cTopoHb HapanfienorpaMMa, ¥ KOTOPOTO Hau-
GoJBLIAd CTOPOHA Ha 2 cM GOJblIe HAaWMEHBIICH, A MepHMeTp
paBeH 20 cM.

656. Onun U3 yrnoe pom6a paser 80°. HaiiauTte yriel, KOTOpBIE
obpasyeT cO CTOPOHaMHK poM0a HaUMEHbIIAA ZHATOHAb.

657. Yron Mexay AMaroHansMu NpAMOYrofbHHKa pasen 80°.
Halaute yriasl, KOTOpbIe 05pasyloT 1o AHArOHAIN ¢ Gonbei
CTOPOHOMH.

658. M3 aByx paBHBIX TPeYTrOABHHKOB ¢ yTaaMH 43° n 57° co-
CTAaRICH [IapaniaeJiorpaMm, Kakue 3HadeHHs MOXeT NMPpHHH-
MaThk BEAHUHHA TYIIOTO Yria napasienorpaMma?

659. Ha pucynke 268 CDEK — napannenorpamm, DF L EK,
DF=2c¢cm, CD = 10cM, yron DEK pasen 30°. Haiiaute CK

K NEPUMETP TapaNIEIOTPaMMa.
660. Ha pucynke 269 AEDF — napanienorpamm, AB = CD.
Hokaxure, uto BECF — napaienorpaMmm,

E D
D E -
10 7 Kt}
C K A F
Puc. 268 Puc. 268
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661. Ha pucynke 270 A BCD — napannenorpamm, BK = 2, yron
A pasen 30°. Haiianre 8D, yrnet BDC v DBC,

yto BK = NC.

A
B C
o 2 B
A
K D N K
MNC
Puc. 270 Puc, 271

662. Ha pucynke 271 AM -~ meanana Kk BC n NK. Jokaxure,

663. Ha pucynke 272 ABCDEF — BrinyKintit 11eCTUYTONBHUK,
AB=ED, AR | ED. BC= FE, BC| FE. llokaxure, 4TO TOM-
Ka O — obwasn Touka npamuix AD, BE. CF.

a) eCnu AMArOHaTH YSTHIPEXYIoNb-

TO OH pOMG:

TG 3TOT NAPA/LIE/I0TPAMM eCTh poMG?

B C B
AA |
A " D A e
F E D
Puc. 272 Puc. 273
664. Ha pucynke 273 ABCD — pomG, B c
rpaaycHrle Mepbl yros I 1 2 01HO-
cATed Kak 2 1, BD = 3 cm. Haitan- 0
Te yron BAD v nepumerp pomGa. 9em
665. Ha pucyuke 274 ABCD — npa- 120°
moyronsHUK. Haiiawre BD. A D
666. Kakne BbICKA3bIBAHHUS BEPHBI: Puc. 274

HWKAa PaBHLL, TO CH ABNLETCS MPSMOYIO1bHHKOM;
§) ecny AMArOHAIM YETHIPEXYTOALHUKA NEPREeHANKYASPHBI,

B) €CJIN napaicacrpaMmM ABNACTCA NPAMOYTONBHHUKOM, TO
€ro AHaroHa 1M ABTAI0TCA 6HCCCKTPH03MH €70 ¥INIOB,
r)ecny B napaaaeaocrpaMMe A€ CMEXHBIE CTOPOHBI PAaBHBLI,
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667. B napannemorpaMMe TIpoBeNeHBI DHCCEKTPUCH YrnoB A
H C, KoTopHe nepecexawr cropoHs! BC W AD B Toukax P

W M coorsercTBenHo. OmnpeneinTe BHA YeTHIPEXYTONBHHKA
APCM.

668. Jokaxnre, YTo mpAMad, NMPOXONALIAA 4Yepe3 CepeaHHB
NPOTHBOTIONIOXHHEX CTOPOH NPAMOYFONBHHKA, ABAAETCA €T0
OCBID CHMMETPHH,

669. Jokaxute, 4to npimas, cogepXamiad AMarcHans poméa,
ARIETCSH ETO OCHIO CHMMETPMH.

670(nT). Bepno MM, YTO BMNYKILE YeTRIPEXYroNbHHK ABCD
ARIAETCA napainenorpaMMomM {Q — Touka nepeceyeHHa ero
IWaroHaneil), ecnu;
a) cTOpoHH AB u CD parnpl, a cropornl BC u AD napamnens-
HHI;
0) A0 = OC, a ctopoHH AB v CD napanneachs;
BYAB=CDun £LBAD= L DCB,;
NnA0=0CuwAB=CD,
NAO=0CuZABC=,ADC,

671(m). Ha mmockocTH pacnoiokeHs Touku A, B, Cu D. Ha-

BECTHO, UTO £ ABC =/ ADC w £ BAD = £ BCD. Obazarens-
HO JH AaHHBE TOYKH CTYXKAT BEpLINHAMMY mapaniesorpaMma’?

672. HaiinuTe MeHBIIYIO AMArOHATL poMOa CO CTOPOHOM, pas-
Holi |, ¥ ocTpeIM yIIOM B 60°,

673. Ha cropovax AB u CD npamoyronsHHka ABCD Baathl
o4k K u M 1ak, uro AKCM — pom6., Ouaronany AC
COCTaBASIET ¢O cTopoHoi AB yron 30°, Haitnute cropoHy
pomBa, eciH HanboJbLIAA CTOPOHA MPAMOYTONbHKA ABCD
papHa 3,

674. CepeanHHIA NEpNEHIUKYNAP K AMArOHaNH NMPAMOYTOIb-
HUKA JEMMT CTOPOHY HA Y4CTH, NPOTNOPUHOHANBHBIE YACHAM
1 4 2. HalioMte BeTHYHHY yIIa MeXay ARaroHanaMu.

675. TpaMan, NpoXomTuIas Yepes UeHTP NPIMOYroJibHUKA Nep-
NEHANKYAAPHO €70 TMATOHAMN, NepeceKaeT 6&bilyio cTopo-
HY TpPSMOYroJIbHKHKA Toa yraoM 60°. JInnna orpeska 3Toid
npAMOK, 3aKAIOYEHHOIO BHYTPH NPAMOYTONbBHUKA, paBHa 10.
Haiimure anuny Gonabillei CTOPOHH NPIMOYIONbHHKS,

676. Ha cropoue BC npaMoyronsHuka ABCD ppibpaHa Takas
Touyka M, uro yrapl AMB w AMD pasun. Halianre yron
AMB, ecain BC=2A4B.
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677.Toukn M u N — cepeauts ctopoH BC u CD npsimo-
yronbHuKa ABCD. Yron mexay npaMbMd BN u MD pasen
40°, Haitoute yron MAN.

678(T). B npamoyro.ibHoM TpeyronbHuke ABC Ha xarerax AB
M BC B3sTEl TO4kM M 1 N 1aK, yto AM = CBu MB= CN.
Ha#ouTe yroa mexay otpeskamu AN u CM.

679(1). Touka N pacnonoxeHa Ha cTtopoHe CD keanpara
ABCD, touxa M — Ha cropoHe AB. Cymma anud MD v ND
paBHa AB. Haitaute cyMMy YroB, 00d KOTOPBIMH OTPE3OK
MN Bunen n3 Touek A, Bu C.

680(B). Ox0a10 KakHX U3 PAacCMOTPEHHBIX B 3TOM naparpace
YEThIPEXYTONBHHKOR MOXHO GITUCATE OKPYXHOCTDb, @ B KAKHE
MOXHO BNHCaTh OKpyXHOCTL? (Onucatk oKono 4YeTbipéx-
YroNIbHHKA OKPYXHOCTE O3HAUACT: NOCTPOHTE OKPYXHOCTS,
MPOXOAALILYIO Yepe3 Bee BeplliMHBl 3TOTO YETHPEXYTCNBbHHKA,
BIIHCATb — MOCTPOUTH OKPYXKHCCTh, KACAIOWYIOCH BCEX CTO-
pPOH 3TOrO HeThIPEXYTONBHHEA.)

681(mt). O napannenorpamMMe ABCD nisecTHo, uT0 LABD =
=40° 1 YTO LIEHTPBl OKPYKHOCTEH, OMMCAHHLIX OKOJIO Tpe-

yronbHukoB ABC n CDA, nexar na anaroHann 8D. HafiauTe
£DBC.

682(T). InaroHann BEINMYKIOrO YETHPEXYTOIbHUKA IENAT €70 Ha
YETHIPE TPEYTONBHAKA. MU3B2CTHO, UTO paanychl OKPYXHOCTER,
OMUCAHHBIX OKOJIO ITHX YETHPEX TPEYroJbHHKOB, PABHBI MEX-
oy coBoit. JJokaxuTe, YTO 3ITOT YETBIPEXYTOABHUK — POMO.

683(m). buccekTpica yriva A napaanenorpamma 4 BC D nepecekaet
ctopoHy BC B Touke K H npoaonxeHue cropodn CD p Tou-
ke M. UasectHo, yto CM = 1, BK = 3. Haliaute cTopoHE! Na-
pamrencrpaMma.

684. JokaxuTte, uTo GHCCEKTPUCH YTAOB NapaiienorpamMma,
MPHAEKAUIHX K OMHOM CTOPOHE, REPAEHAMKYNAPHEL.

685. Hokaxnre, 94T0 BMCCEKTPUCH NPOTHBONGAOXKHLIX YINOB
napaanescrpaMma JH6o napannensHel, AM60 COBNAJAIOT.

686. Or napannenorpaMMa ¢ MOMOLLLIC NPAMON, Nepecekalo-
Weid ABe ero NPOTHBOMOAMKHBIE CTOPOHB. OTPE3anH pomb.
Ot ocTABWICrocS napalenorpaMMa TakMM Xe obpasom
BHOBb 0Tpe3a1d poM6. M oT BHOBb OCTaBILIETOCH Napaineno-
rpaMmMa onaTh oTpe3any poMb. B pesyabrare octanca napan-
NenorpaMm co CTepoHaMy | v 2. HailaKTe CTOPOHBI HCXOAHO-
ro mapanaenorpaMma.
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687. Ipe OKPYXHOCTH ¢ paBHBIMH
paaHycaMM NepeceKkalnTcsa B IByX
Toukax (puc. 275). Hoxaxwure,
uto MANB u AO, BO, — pomGbl.

688, Joxaxnte, yro yrael, onu-
PAlOLIHECA Ha OIHY XOopay HAN
pPaBHBIE XOpABL OKPYXHOCTH, a
TaKXe Ha paBHHIE XOpAbI B paB-
H;g( OKPYXHOCTAX, WIH paBHBH, HJIH B CYMME COCTaBISIOT
180°.

689, MocTpoiiTe NPAMOYTOABHHK IO CTOPOHE H AWATOHANH.

690. B aanHBIi TPpeYTONBHHK MNP Bnstute pom6 (T. €. BCe
BEPLIMHBL pOMGA JOJIKHBI NEXATh HA CTOPOHAX TPEYTOfb-
HHKa), HMEIOILHi ¢ TPeYTOABHHKOM o6tnii yron M,

691. Oxono AaHHOM OKPYXHOCTH OMHIUMTE poMb ¢ JaHHOM
CTOPOHO#,

692, [TocTpoiite KBanpar, eCNH M3BECTEH pagHyC R ONMCAHHOM
OKOJIO HETO OKPYKHOCTH.

693. INocrpoiite:
a) napauienorpaMM Mo ABYM AHATOHANAM ¥ OOHOH U3 ero CTo-
POH;
6) poM6 NO ABYM NHATOHANIAM.

694. B 1aHHYI0 OKPYXHOCTE BIIMUINTE NNPAMOYTOALHHK C JAH-
HLIM YTJIOM MeXy AHATOHAJIIMH.

695, CyniecTByeT M MapainelorpaMm ¢ JHaroHanssMu 10 W 6 u
cropoHo#l 2? Ecnu Takoi napanienorpamMM He CYILUECTBYET,
HIMEHUTE NaHHble TAK, YTOOB ODapaaneforpaMM MOXHO Gbi-
A0 OBl [TOCTPONUTE.

696(7). B poMbe ABCD ¢ yrnoM A, paBHbIM 60°, pacnonoxXes
TPEYTONLHUK BNM Tak, uto Touka N aexur Ha AD, a Tou-
ka M — na DC. ¥Yron BNM pagen 60°. Halinute yrnn NBM
H BMN.

697(1). Ha ctopoHax AD u DC pomba ABCD noctpoeHsl Ipa-
BHALHEE TPEYronbHUKH AKD 1 DMC 1ak, ute Touka K nexut
No Ty Xe CTOpoRY 0T AD, yro U npamaa BC, a Touka M — no
apyryio ctopony ot DC, yem A B, Jokaxure, 4yTo TOukH B, K
H M nexat Ha onHo#H npAMON,

Puc. 275
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698(T). Jokaxure, yTO GUCCEKTPUCH YINOB MapaLIeNorpaMma
NpH nepeceycHHH 00pasyloT NPAMOYroJbHHK, NHArOHAIH
KOTOPOTO NAapanieibHB CTOPOHAM MapalieorpaMMa H pas-
Hbl PA3HOCTH COCEAHUX CTOPOH napanneaorpaMma.

699(7). ByaeM roropHTh, 4TO (PUrypa HMEET NOCTOAHHYIO 1M~
PUHY, €CITH OHA MOXET BPalATHCA MEKIY JBYMA Napallieib-
HEIMH NPAMBIMHE TaK, YTO €€ rpaHHLAa He MEpPeceKacT HY Ol-
HOH H3 3THX NpPAMBIX, HO BCErga KacacTcA KaXaoH M3 HHMX
(r.e. HA Kaxmoii W3 NMpAMBIX JICKWT XOTA OBl OAHA TOYKA,
npuHamLtexkawaa rpaHuue ¢urypel). TloHarHo, 4TO Kpyr
HMEET MOCTOAHHYIC WHpHHY. Ho oka3pBaeTca, CylIeCTBYIOT
H IpyTHe Purypsl nocTosiHHoi mvpuHsl. Hanpusep, Tak Ha-
3pBaeMBlit mpeyeossnuik Peac. OH MONYYASTCH CNEAYIOUIMM
obpazoMm.

PaccMOTpHM paBHOCTOPOHHMI TpeyroabHuK. [MocTponM TpH
KDPYTa ¢ LEHTPAMN B BEPLIMHAX 3TOTO TPEYTOAbHHKA H paauy-
CaMU, PABHEIMH €ro ctopode. Obuiada 4acTh 3THX TPEX KpPYIOB
H ABNACTCS TPeYronbHHKOM Pedo.

TIpoBepbre, YTO TPEYTONLHHK PENO HMEET MOCTOAHHYIO WH-
puHy. Hafaure ewé xakue-HMOyab PHUrypbl NOCTOAHHOM
LIMPHHEL

700(T). Ilnockocts nepecekaer pébpa AB, BC, CDw DA nu-
pamuabl ABCD B Toukax K, P, M u H coorBeTcTBEH-
HO; M3BecTHO, YT0 KPMH — napannenorpamm. Jokaxure,

YTO CTOPOHBI 3TOre napauleaorpaMma napaueaoHsl AC
u BD,

6.2. Teopema Daneca
H CJEICTBHA U3 Heé

CaMbIM OpEeBHAM W3 Vu4EHBIX, BOLISAIUWX B MCTOPHID TECOMETPHH,
ABnseTcs rpedeckuii punocod Panec, XMBLIWIUA CBBIIIE ABYX C MTO-
JNIOBHHOM THICHYENETHIN TOMY Ha3al. MoxHO ¢cka3ath, uTo ¢ Pdaneca
HAYMHAETCH MCTOPHA TeOMEeTPH Kak Hayku. O Panece 1 €ro 10cTH-
XEeHUAX B reoMeTpHH 6bLNO CKazaHo B rhaee 3. A ceiliuac cdopmy-
JHPYEM M JOKAXKEM TEopeMy, KOTOpas JIEXHT B OCHOBE TCOpPKHU NO-
aobud.
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Teopema ®aneca

&g Teopema 6.4 (meopema Daseca).

Hycmo uepez mouxu A, B, C u D, pacnosoxcennvie na oonoi
CIMOpONHE y2ad, nPoeedensl NAPALIeAbHIC NPAMDbIE, nepece-
Kaiomue 0pyyro Crnopony 3mezo yaaa ¢ mouxax Ay, By, C, u
D, coomeemcmeenno. Tozda ecau paenvs ompesxu AB u
CD, mo paenni u ompesxu A\ B, u C\D,.

Hoxazameavcmeo. Tposeném uyepes A u € npaMeble, Napaienb-
HEI¢ APYTOH cTOpoHE yraa (puc, 276). [Tonyyum ABa napaniejorpam-
Ma AB,B A, n CD,D C, CornacHo CBOWCTBY NapawiencrpaMMa

(reopema 6.1), AB, = A, B, n CD, = C,D|. UtaK, HaM OCTAN0Ch AOKa-
3aTh paBeHCTBO A B, = CD,. Tpeyronsuvku ABB, v CDD, pasHbl Ha

OCHOBAHHH BTOPOro MPU3HAKA PABEHCTBA TPEYTONbHHKOR; AB = CD
COTNACHO YCNOBUIO TEOPEMBL, L ABB, = / CD D, xaK COOTBETCTBEH-

Hbie, 06pa3oBaBlInEcs TPH MEPECEHCHHK napauienbHbX BB, n DD,
npaMoi BD; TOYHO Tak ke Kaxabli U3 ymnos BAB, n DCD, oxasn-
BAETCA PpaBHBIM JaHHOMY Yray ¢ BepuidHoit O. Takum o6pasom, Teo-
peMa AoKazaHa NONHOCTRI, W

CpenHAS THHUSA TPEYrOJbLHHKA

&9 Cpedneii aunueii mpeyzoabHuUKa HA3KHEGEMCA OMPEIOK, COEOU-
HArOwl cepedunnl dayx eco cmopon (puc. 277).

PHc. 277
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&3 Teopema 6.5 (o cpedneit nunuu mpeyeorbhuxa).

Cpeonnn aunus mpeyzoibHUKG RAPAANEALHE COOTHGEMCM -
GYIOWEl CMOpPOoHe IMO20 MPEY20LbRUKA U PAGHE NOA06HHE
3moil cmoponbst.

Joxazameavcmeo. Paccmorpum TpeyronbHuk ABC n obo3Ha-
unM yepes D cepeauHy ctopoHb AB (puc. 278). [TpoBengm vepes D
npamylo, napawiensiywy AC. TlycTe sra npaMasa nepecekaet BC
B Touke E.

CornacHo Teopeme Qaneca, BE = EC, 1. e. DE U ecTb cpenHss
JNHHHA TPLYTOABHHKA. [lepBas YacTh TeOpeMBl A0Ka3aHA.

Teneps nposeaém uepes £ npamMyio, napaniaenshyio AD, n 06o-
3HaYMM vepes F Ttouky e€ nepeceueHus ¢ AC. IMockonaeky E — cepe-
auna BC, no teopeme Paneca F — cepenuna AC. Ho ADEF — na-

panaenorpaMm, sHaunT, DE=AF= % AC. Takum obpasom, TeopeMa

HokKaszana. ¥

Tpaneuun

@ Tpaneuueii Hazwgaemcs HeMuipéxyzoabHuK, ¥ Komopoeo Oge
CIMOPORB RAPAANCTEHE MeX¥COy coboli, a Oge Opyzue we napan-
AETbHbY.

Hapmeﬂbnwe CMOPOHHY MPARCUHUL HAIBBAIOMCA OCHOBA-~
RURME mpaneiii,. a Hengpasietbisie — boxoavirtu CMOopoOHamMu
(puc. 279).

Tpaneuus ¢ papHbIMH GOKOBBIMH CTOPOHAMK HA3LIBAETCH pae-
HobBounou. Tak xe e€ HA3BIBAKT pacHODOKOR WIN PAGHOOEOPERHON,

B OCHOBARUE
§ \
Q-é. cpe&m
D, E \y AHRUR
% t‘:
o/ \& M 2
$ W A &
S 3
A F C OCHOBARUE
Puc. 278 Puc. 279
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BoofGuie-To Tpaneuus noaxHa Oblla «OTKPBIBATh» PACCMAT-
PHBacMEIH HAMU PAA YeThIPEXYTONBHHKOB. Torma Mel umenu Onl
«llenoYKy», B KOTOpPON NOCTENeHHO BO3IPACTAET YMCNO YCIOBH,
ONpeneNdOMMX BUA YeThipéxyronbHuKa. Ho Tonpko cefwac y Hac
[OABMIACE BO3MOXHOCTD AOKA3aThk OOHY BAXHYI0 TEOpeMY O Tpa-
Nenuy.

Beeném emé OnuH TEpMUH.

Cpedneii aunueli mpanenuu Haivieaemes ompe3ox, coedu-
HAKOWIE cepedunbl BOKOBLIX CHIOPOH MPAneylil.

&y Teopema 6.6 (o cpedneii sunuu mpaneuuu).

CpedMAR AuUHUA mMpaneuiuu napaileibla OCHOGANUAM
mpaneunn u pacHa ux noaycymme.

Joxazameasvcmeo. PaccmorpuM tpaneumio ABCD ¢ ocHosa-
HuaMn AD u BC (puc. 280). O6o3HaunM depez K'u M cepesrHsl Ho-
KOBBIX CTOPOH AB 1 CD. PacCMOTPHM €IiE OIHY TOYKY — CCpeAHHY
P nuaronanun BD.

C B
M,
y/ \K
D A
Puc. 280

Toraa KP — cpeaHas MTUHHA TpeyronsHuka ABD, a PM — cpen-
HAA JUHEA Tpeyronbiuka BDC. o teopeme 6.5 KP w PM napan-
JIeNbHB COOTBETCTBeHHO AD u BC, a nockonbky AD u BC napan-
NeAbHB Mexay coboit, Toukn K, Pun M nexat ua onHoit npamoit, ma-
paniebHOR OCHOBAHHAM Tpaneurn. Kpoue Toro,

KM=KP+ PM= %(AD+ BC). v

KoHeyHO Xe TeopeMa O cpeHell THHWUM BEPHA HE TONLKO IS
TpanenHi, HO W AN NAPanieIorpaMMoOB, a 3HA4HT, U IUIA BCEX OC-
TaNbHHIX PACCMOTPEHHBIX HAMH BUAOB YETHIPEXYTONBHUKOB.
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IIponopiHoHANLHLIE OTPE3IKH

@ B Hauame Halllero Kypca Mbl FOBOPHIH, 4TO 11006IM IBYM OTpe3KaM
COOTBETCTBYET UHCNIO, KOTOPOE HASHIBACTCA OMHOIMEHIEM IMIUX O -
pe3noea.

OTHOWEHWE OIBYX OTPE3KOB @ U & MBI 3anNUCHIBaeM B Buae apodu
a,
5"
KOB. ITO YMCAC HE 3aBUCUT OT EAMHH1IL] JUTHHBI, BIOPAHHOR A1 H3-
MEpPeHHA OTPE3KOB. MOXHO cKa3aTh, UTO OTHOWEHHE OTPE3KOB @ H b
PABHO ANMHE OTPE3Ka 4. KOLNA B KAYECTBEe eAHHHLEI H3IMEPEHHS BIAT
OTpe30K b,

PaccMOTpUM Tenepb AB& Mapbi OTPe3KOB: @ H &, ¢ u d. byneM ro-
BOPHTb, YTC 3TH Napbl NPONOPLUUOHATBHBL, €C/TH HX OTHOLIICHUA PaB-

a [

OHO ABAACTCA MHCAOM, PABHBIM OTHOILEHH IO AVTHH AAHHBIX OTPE3-

b d
Teopusi noaocGHA OCHOBLIBAETCA Ha ¢enylowel TeopeMe.

Hbl, T, €, UMEET MECTO PARCHCTBO

TeopeMa 0 NPONOPUHOHAJIBHBIX OTPE3KAX

by Teopema 6.7 (06 ompesxax, 603HUKQIOWUX APU NEPECEHEHUN
CMOPOH Y2ia NAPAAACALHBMU RPAMUMU).

ITycmus cmoponbt y2aa nepecexkaromca 06yMA napatienv-
Hoimu npamoimu. Tozoa ompesxu, obpazoeasuuecs na o0-
HOU CIMOpOHE V2aa, MPONnoPUHOHAALHBI COOMEEemcmaeyro-
wum ompesxam Ha opy2oii ezo cmopone.,

WHpMU choBaMu., echd 4 — BepuiMHA yr1a W mapa napan-
JNedbHLIX NPAMBIX TIepeceKaeT OQHY CTOPOHY B ToukKax B v C, a apy-
AB AB,
00 — COOTBETCTBEHHO B TOMKaX B, u C,, 10 — = —.
ry 1 M e 10 50 T B

TeopeMy 4acTo Ha3bIBAIOT «0000wénnoh meopemoit Dadecar.

,Zlo:casammbcmao. 3aMeTHM, YTQ €CIIM Ha OIHOW CTODOHE YINa
NocnesoBaTeNnbHO OTNOXKHTE OT BEPLUKHB PABHLIE OTPE3KH M YEPE3 MX
KOHLUEB! NPOBECTH TIAPAVICABHBIEC MPSIMbIE, TO B COOTBETCTBHM C TeO-
pemoi Daneca Ha Opyrodi CTOpoHe yrna Takxe oGpa3vioTes paBHbIE OT-
Pe3KM.

MepeinaémM Teneps HEMOCPEACTBEHHO K AOKA3ATENBCTBY TEope-
Mbl. PaceMOTpHM yroal C BEPILMHOH B TOYKE A. CTOPOHBI KOTOPOTO
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A B, C, D,
Puc. 281

nepeceyeHb! NapalenbHhIMH paMbpiMU BB, 1 CC, (puc. 281). Ham

BC _ B\ C,
TpebyeTca JOKa3aTh PABSHCTBO AB = AB
Ipeanonoxum, 910 3TH Apobu He paeHel. [lycts, Hanpumep,
B C "
g;g < #. Bo3bMméM Ha npononkeHHM oTpe3ka BC Touky C; Tak,
1
BC, BC
41O EEO = # . Pasgennm orpezok AB Ha moctaTouHo Gonsiioe
|

YHCIIO PaBHBIX OTPE3KOB TaKHMX, YTO JUTMHA KAXAOT0 H3 HUX MEHbLIe
wiHb oTpeska CC,. ITycth # — AMKMHA OAHOTO H3 OTPE3KOB pa3tue-

HHg. Byaem mocnenopatentHo OTKIAIHBATE OT TOMKH B OTpesku
OAHHE A B0 TeX Nop, TOKa KOHEL OMHOTO H3 HHUX (0603HAYUMM ero 6y-
KBo# D) He rmonaaér BHyTpb oTpe3ka CCy, Takoi MOMEHT HEeNpeMeH-

HO HACTYIIUT, MOCKOAbKY ATHHA [ara # MeHsine AmuHe CC,. [Ipose-

A€M 4yepe3 KOHLL NOAYYHBIINXCA MATEHBKHX OTPE3KOB NpAMbIE, Na-
panensHue apsMeiM BB, n CC,. Touke D Oyler COOTBETCTBOBATD

Toyka D/, Ilpu 3roM oTpesok B, D, donbitie otpeska B, C,. Kak mMu
3HaeM, MNMOCTPOSHHAA CHCTEMA NMapaUIelNbHBIX 00pasyeT Ha aApyroif
CTOpPOHE yIJIa TakXe paBHBIE oTpe3kd, TlycTh MIHHA Kaxgoro pas-
Ha 2,. ECIK Ha oTpe3ke AB ObINo # OTPE3KOB IIMHML A, a Ha OTPE3Ke
BD 6vn0 m TAXMX OTPE3IKOB, TO OTPE30K A8 oxaxercss paynenéH-
HBIM Ha 7 OTPE3KOB IUIHHEI £, a oTpe3oK B\ D, — Ha m TaKuX Xe OT-
pe3koB. 3HaUMT,

BD _m _ BiD

AB n AB, -
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Ho, ¢ apyroit cTopoHb,
_'_Bi_c‘_ﬂ > BD = B|D] > Blcl

AB 4B AB, ~ 4B, "

YTQ MPOTHBOPEYMT BEIGOPY TOUKH

BCy _ B,C,
(55~ 35,
THEBOPEUHE NOKA3LIBAET TEOPEMY. W

) . [Tonyuenrioe npo-

B cesizu ¢ DOKa3aHHOU TeopeMo#
coenaeM OAHO 3amedyaHuwe. Ecnu pan
yron u npamas /, To 1106aa napa nps-
MBIX, RapasaensHbIX f, BLICEKAST Ha
CTOPOHAX Yria napy CTPE3KOB, OTHO-

IIeHHE KOTOPBIX IOCTOAHHO, ITO OTHOWIEHHE ONpenenseTcd IHLIbL Ha-
NMpapaeHUeEM npamoit / (puc. 282).

AB® 3anauu, 3axaHusi, BOOPOCHI

701(n). Ha pucynke 283 4,8, | A,B, | A,B,, OB, = B\B, =
= B,B,, A\A; = 10 cm. Haraurte OA,.

4"

H

Pue. 283

P B D
Puc. 284

702(m). Ha prcynke 284 AB 1 PD, CD | PD, BP = BD =
=3 ¢M, PC = 8 oM. Hatinute AC.
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703(n). Ha pucyHke 285 cymma rpanycHbix Mep yrnoe 7 u 2
paBha 180°, OM = 10 cm, KN = NO. Haitaute PM.

P

B
/ M
>\2Q[\ A
N O A Q C

Puc. 285 Puc. 286

K

704(n). Ha pHcyHke 286:
a) 3Has, yto ST 1 SQ — cpeanue THHNK TpeyronbHuKa ABC,
A8 =10 cm, Haliante TQ;
©) 3Haa, uto cyMma ST u AC paBHa 9 cM, HalimuTe ST,

705(u). Ha pucynke 287 tpeyronsHuk ABC — paBHOCTOPOH-
Huil, DE — cpenuas nuuua, DE = § cm, Halinute nepumer-
pbl TpeyronbHHKos DBE u ABC.

B
B K C
D E
P
A C A D

Puc. 287 Punc. 238

706(n). Ha pucynke 288 ABCD — napannenorpamm. Yron
ABC pasen 120°, BD = AD, Touka K — cepeanHa BC, Touka
P — cepeauna CD, nepumerp ABCD papen 32 cm, Hattoure
KP.

707(B). JokaxuTe, YTO CPeaHHe NHWHWH TPEYTONBHHKA IENAT
er'0 Ha YeThIPE PABHEIX TPEYTOALHHEKA.

708(w). Hokaxute, 4TO cepeadHB CTOPOH YETHIPEXYIONBHHKA
CNyXaT BEPLIHHAMHE NApPAJ/ENOrpaMMa, CTOROHB KOTOPOTQ
napannesibHe IMATOHANAM YETHIPEXYTONBHHUKA H PaBHBI M0~
JIOBHHAM 3THX AHANOHANEH,
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709(n). Jokaxure, 4To:
a) OTPe3KH, COEAMHAKIUME CEPeOUHbBI MPOTHBOMOMOKHBIX
CTOPOH YETBLIPEXYTONBHHMXA, B TOYKE MepecedyeHWs aeasTcs
nornonam;
6} cepeaMHBl CTOPOH MPAMOYTONLHHKA SABIAIOTCA BEPLUIWHA-
MH pomOa;
B) CEpEdNHBl CTOPOH poMGa ABAAIOTCA BEPLIHHAMU MPAMO-
YTONBHHKA;
I) cepelHHB CTOPOH KBaapaTa ABAAIOTCA BEPIUHHAMH APYTO-
To KBAIpaTa.

710(n). YTo MOXHO CKa3aTh O YETLIPEXYTOAbHHKE, Y KOTOPOTO
CepEANHH CTOPOH ABIAIOTCA BEPLIMHAMM:
4) NpAMOYroJbHHKE,
6) kpanpata?

711. Otpe3ok, CoOeNHHAOINNI cepearHbl CTePOH AB u AC Tpe-
yroseHHka ABC, na 3 ¢M meHbme ¢TopoMul BC, Ha 2 cM
MeHblle CTopoHbl AC M Ha | ¢M MeHbWeE CTOpPCHE AB.
Hainute nepumerp TpeyronbHuka ABC,

712. CpenHas THHHA TpaneUHK paBHA MATH, PasHOCTb OCHO-
BAHUM paBHa a1ByM. HaiiauTe oCHOBAH KA TpaneuuH.

713. OcHosaHua Tpaneunu paBHbl 7 W 5. Kaxnas w3 6oKoBbIX
CTOPOH pa3OeneHa TPEMA TOYKAMH HA YeThIPe PaBHbBIS YACTH.
COOTBETCTBYIOINE TOUKH AEeHIA COeTHHeHbl. YeMy paBHL
NOAYYHBLINECS OTPE3IKHU?

714. Ha oaHOi CTOpPOHEe yIila B3SThl ABA OTPE3KA, MTHHBL KO-
TOPBIX 2CcM H 5 cM. Uepes KOHLEI 3THX OTPE3IKOB NPOBEACHDL
napanaenbHbe NpaAMbie, o0pa3yloline Ha Apyroil CTOpPOHE yria
ABA COOTBETCTBEHHLIX orpe3dka. HaiauTte mhunbt oOpalosas-
[IUXCSA OTPE3KOB, ECAM M3BECTHO, YTO ONMH M3 HHX Oonblue
APYTOro Ha 9 ¢M.

T15. Bo ¢KoNbKO pa3 MepHMETP TPeYroJibHUKA C BEPLIMHAMU B
CepeANHAX CTOPOH HAHHOIO TPEYTONbHHMKA MEHBLIE €ro ne-
pumeTpa?

716(m). Hoxaxurte, uTO eCAM AHAFOHAAH YeThIPEXYTOABHMKA
pPaBHBI, TO CEPEIMHBI €ro CTOPOH CYKAT BEPIIMHAMH poMba.

T17(n). Jokaxure, uT¢ eCcAM AMATOHANM HEThipEXYTONbHHKA
NepneHAHKYNAPHB, TO CePEAHHB €50 CTOPOH CIYXKAT BEPILUH-
HAMH NPAMOYTOJIbHHKA.
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T18(m). Jokaxure, YTO eC/iK OTPE3KH, COCIHHAIOUINE Cepeln-
Hbl IPOTHBOMONOXHBIX CTOPOH YEThIPEXYTONLHHKA, NEPNEH-
IWKYNAPHBI, TO €ro0 THATOHAMH PaBHEL.

719¢n). Jokaxute, 4T0 €CAH OTPE3KH, COSMHHAWLIUE CEpEat-
Hbl NPOTHBOTIONOXHBIX CTOPOH YETHIPEXYTONLHUKA, PAaBHH,
TO €10 AMATOHANY NTePIIEHAKKYISAPHBI.

720. Jan veTHIPEXYTONBHUK, ¥ KOTOPOro HET Napa/UIeNbHLIX
CTOPOH, M TOYKA MEPECEUCHUA JHAroHANe He ABAACTCA UX
cepeauuoit, llokaxuTte, 4to cepeluHBl ABYX €ro MPOTHBOMNO-
TIOXHBIX CTOPOH U CepeIMHBl €ro IMarcHanei ARNAI0TCA Bep-
IWHHAMM NAPALTIENOTPaMMa.

721. dokaxuTe, YTO TOYKA MEPECEUEHNA OTPE3KOB, COCIHHAK-
[MX CEPEAMHBl NPOTHBONOAOKHEIX CTOPOH YETHIPEXYroNb-
HHKa, OTJIHYHOTO OT NAPAINENnorpaMMa, AeJIUT NonofaaM oT-
Pe30cK, COCAHHAIOLMKIA cCepeAHHBI €70 IHATOHANCH.

722(T). B yerrpéxyronbHuke ABCD Touka E — cepennna AB,
F— cepeavna CD. JokaxuTe, 4TO CEpeAMHB OTpe3KoB AF,
CE, BF, DE asna10Tca BepUIMHAMHK NapalieaorpaMma.

723(B). Ycpes BepluvHbI TPEYroJbHHKA MPOBEACHB! TIPAMBIE,
napaane/ibHbl¢ 6r0 NPOTHBOTIONOXHEIM CTOpOHAM. JJOKaXH-
Te, YTO CTOPOHEI MONMYYHBIIETOCH TPEYrONbHHUKA B ABa pasa
GONbINE CTOPOH BCXOAHOIO TPEYTONMLHUKA,

724. Ha croponax AB v AC tpeyronbHnka ABC B3ATH COOTBET-
CTBEHHO TOUKM M H K, npuuém AM = %AB, AK = %AC.
Hafigute oinHy oTpeska MK, ecnu BC = 3.

725. HailanTe reOMETPHUYECKOE MECTO CEPEAMH BCEBO3MOXKHBIX
OTPE3KOB, OOMH KOHEL KOTOPHIX COBIMANAET C BEPLUMHOMN A
Tpeyronvuuka AB8C, a apyrofi pacnojoxen Ha ¢ropoue BC.

726. JaHHeIi TpeyronbHUK Da3peXbTe Ha 4 paBHBIX TPEYTONb-
Huka. MNMpHeeanuTe NpUMEp TPEYTOIBHHKA, KOTOPHIA MOXHO
pa3pesaTh Ha 4 paBHBIX TPEYIOAbLHWKA OBYMA PAIHYHbIMH
cnocobaMu.

T27(m). Haitaute OMHHY 0Tpe3ka, COCOMHSIOWIETQ CepeAMHb
IHaroHaieil TpaneuHH, ecitl ¢é OCHOBAHUA PABHLI & H b,

207




D

6.2

728. AB v BC — cOOTBETCTBEHHC BOKOBAA CTOPOHA U MEHbILIEe
ocHoBaHMe Tpaneund ABCD. UssecTho, YT0 AR paBHO 2,6,
a BC papHo 2,5. Kakoit 13 0Tpe3kop nepecekaeT GHCCEKTPH-
ca yrna A — ocHopaHue B8C uam Gokoryw cropony CD?

729. BuccexTpiichl YIIOB NMPU OAHOM M3 OCHOBAHMI TpameLHu
NepecekaloTes Ha BTOPOM OCHOBaHWY. Hajiaure 4nuHy BTOpo-
IO OCHOBAHHA, eCNK OOKOBbIE CTOPOHbI TPaneLH PaBHH d H b,

730(B). B tpaneunn ABCD c ocHopaHusaMH AD n BC yepes
pepluuHy C npoBengHa NpsMast, napatienohas AB u nepece-
kaowan 40D srtouke M. Jokaxure, 4TO B TPeyroibHHKe
DCM npe cTopoHBl papkbl GOKOBBEIM CTOPOHAM Tpaneuuy,
a TPETbS CTOPOHA PABHA Pa3HOCTH €& OCHOBaHMIA,

731(B). JokaxuTe, 4TO B paBHOSOUHON TPaneNK:
a) paBHBI YTALT TIPH KAKIOM OCHOBAHHH;,
G) paBHBl AHATOHANH,

732. AnaroHanb NEANT PaBHOGOYHYIO TPANELHIO HA B4 PABHO-
GeapeHHBX TPeYroabHuKa., Halinante BenuumMHy yrna mexay
AVATOHaNAM#M Tpaneluun.

733(n). Nokaxure, 94TO ECAW B TPANELUH BHINOAHAETCA OOHO
H3 CJIEAYIOWNX YCITOBHI:
a) pasHbl YIJbI IPH OCHOBAHUH;
6) paBHBI IHATOHANK,
TO 3TA TpaneUMA ABNACTCA paBHODOUHOH.

734(m). MocTpoiite Tpaneuuo o YeTHPEM e& CTOPOHAM.
T35(m). NocTpoiiTe Tpaneumo NO OCHOBAHHAM H AMATOHAAM.

736. Yepes KoHub! ocHOBaHHA AD Tpaneunun ABCD nposeneHa
OKPYXHOCTB, Mepecekaonan npaMole A8 CD B Toukax K n
M. Doxaxute, yto Toukn B, C, Ku M pacnonoxeHsl Ha ol-
HOW OKPYKHOCTH.

737({B). JaHHbii1 OTPe30K pasHOeinTe Ha TPH PABHBIC YacTH.,

738. Paznenure naHHbIH OTPe30K 4B TOYKOit C B OTHOLICHHH:
a) 2: 3, cuMTan oT TOUKH A;
6) 3: 2, cuMTas OT TOUKH A,

739. Ha 0nHO# M3 CTOPOM YI4 PACTIGI0XKEHB! IBA OTPE3Ka 1/IN-
HOH 3 n 4. Yepes UX KOHLBI NPOBeaeHbl NIapallyieNbHbIE pd-
MbIe, ofpa3zvioulke Ha APYIOH CTOPOHE TaKXKe NBa OTPe3Ka.
JnHHa Gonabwero w3 oTpe3kos pasHa 6. Haltanrte ammuny npy-
roro OTpEe3Ka.
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740(n). OcHoBaHMA Tpanelnuy pasHel a ¥ b. Jlpe npsaMsle, na-
PANNCAEHBIC OCHOBAHHAM, ACNAT ONHY H3 OOKOBBIX CTOpPOH Ha
TPH paBHHe yacth. HalauTe oTpesKd ITHX HIpAMBIX, JeXa-
1LIHE BHYTPH TpaneLuuy.

741. JokaxuTe, 4TO eClW AMATOHANM PABHODOYHOM Tpaneuuu
B3aUMHO NEPNCHAMKYAAPHBI, TO €€ BHICOTA paBHAa cpeaHel
JHHWHA TPANCLKH,

742. Ha pucynke 289 ABCD — tpa-
neuma (BC || AD), okpyxHOCTE ¢
LIeHTPOM B Todke () BIIMCaHa B Tpa-
neuuo, Joxaxure, 4To yrasl AOQB
H COD npsameie. 0

743. B Tpaneuuu ABCD Gokobad
cropoHa AB paeHa 5, a OcHOBaHME
BC pasHo 4. Kakyo 13 cTopoH Tpa- A D
neumd, BC wim CD, nepecekaer Puic. 289
OuccexTpuca ymia A a0l Tpane-
umuu?

744(nT). JOKaXHTE, YTG €CAH B YETHPEXyronbHuKe ABCD o1-
PE30K, COCANHAIIKN cepednHbl AB n CD, paBeH nonycym-
Me AD u BC, to AD u BC napainensHH.

745. Ha ctopone AB yeThipéxyronbHiika ABCD pasita To4Ka M.
Yepes 5Ty TOYKY NPOBEAEM NPAMYIO, NAPAUIENEHYIO JHAarOHA-
nn AC, nepecekalomye BC B Touke M,. [IpamMasd, nipoxoaswias
yepes M, napamnensHo 8D, nepecekaer CD B touke M. 3areM
MOMY4aeM TAKHM Xe obpasom Touky M, Ha DA v Touky M Ha
AB. Dokaxure, 4T0 TOUKa M coBnagaer ¢ M|,

B C

746(T). lnnHa oaHoro W3 ocHOBaHMi papHOoBedpeHHON Tpa-
MeuMn ETpoe GoNble ANMHHH APYToro ocHosanud. M3 cepe-
JUHB! BONBIIETO OCHOBAHHA MEHBIES BHIHO IO YTAOM B 83
pa’a MeHbiIeM, YeM YTOJ, MOI KOTopbiM BoNblIee OCHOBAHHE
BHIOHO W3 CepeaHHBI MeHbllero. Halimure BelHUMHB 3THX
YIJIOB.

747(T). B tpancunn ABCD ¢ ocHoBauuaMH AD n BC GuccekT-
PHCHI ¥TIOB NIpH BepliuHax A H B niepecexarorca B Touke M,
a DMCCeKTPUCH! yTACE npH BepltHAax C' M D — B Touke M.
Haiinute MN, echv H3BecTHO, YTO AB=4a, BC=56, CD = ¢,
AD=4d.
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748(T). Ha pucyHxe 290 ABCD — Tpaneuus, nepuMerp KOTO-
poti papex P. AR, BR, CQ, DQ — GrcceXTpucs BHELIHKX YT-
OB npu BepuwivHax A, B, C, D cooteercreeHHo. Haiaute

RQ.

Puc. 290

749(7). Kak oaHHM nNpAMONHHEHHBIM Pa3pe3cM OTpe3aTh OT
TpeyrojbHHKA TPameuMly, ¥ KOTOpPoil MEHbLLICE OCHOBaHWE
6L Gbi pABHO CyMME €€ BOKOBLIX CTOPOH?

750(T). OaHa U3 GOKORBIX CTOPOH TpancLMK paBHa CYMME OC-
HOBaHMil. [loKaxute, yTo 6MCCEKTPHCH! YIIOB NPK 3Toi CTO-
pOHE NEpeceKaloTCA Ha Apyroil GOKOBOH CTOPOHE TPATIELHH.

751(T1). B TpeyronbHuke ABC Ha cTopoHe AB B3dTa TOYKa M.
IMpsaMan, npoxonsiwan 4epes M| napamanenvHo CA, nepece-
xaeT BC B rouke M,. [Ipamas, npoxoasiiasa yepes M, napan-
JenvHo AB, nepecekaer AC B Touke M,. [paman, npoxons-
wad yepes M, napansensHo BC, nepecexaet AB p Touke M,
Tlpr xakoM nonoxeHHH To4kH M, Touka M, coBnanaer ¢
Heit? [lycte Touka M, He cosnana ¢ M. [Ipoaomxasa 3toT
NPOLECe, NOCACROBATENBHO NOAYHHM TOUKM M, M u M,
Hokaxurte, yro M, Bcerna copnanaet ¢ M.

752(T). B Tpaneunn ABCD ¢ ocHoBaHvAMH AD n BC uMeeT MecTo
paBeHCTBO L ABD = £ ACD, Jokaxure, 4Te 3Ta TpanelMs pag-
HOOOYHas,

753(T). InaroHann Tpaneuum ¢ OCHOBAHHAMH AD v BC nepe-
cexkalotea B Touke O JIoKaxkuTe, YTO OKPYXKHOCTW, OIH-
CAHHBIE OKONC TPEYTONBHHKOB AOD u BOC, Kacaorca Apyr
Ipyra.
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754(m). IBe OKpYXHOCTH TiepeceKaloTcs B Toukax A u B. Tps-
Ma#, NPOXOAALIAN uepes A, ETOPHYHO nepecexaeT OKPYXHO-
CTH B TOUKax K'u M, a npaMas, npoxonsias yepes B, Bropuu-
HO TIepeceKaeT OKPYKHOCTH B Toukax P u Q. Jokaxure, 4To
To4kH K, M, Pn Q cayxar BeplUMHaMH TpamelUnH NI na-
PAIENIOTPaMMa.

755(T). okaxuyte, YTO TOUKA [1epeceucHis IMaroHanell TpaneuuH
pacnanoXeHa GNKe K MeHblIeMy €€ CCHOBAHHIO, YeM K OONb-
LIeMy.

756(T). OcHoBRaHMA Tpaneuus paBHbL 4 U 3, a GOKOBbIE CTOPOHB
MPH MPOIOTKEHUH NEPecekAITCA Tiod NpAMBbIM yrnoM. Halon-
Te LAHHY OTPE3KA, COSMHUHSIONIErO CEPEAHHLI OCHOBAHMIA Tpane-
IHH.

757 (7). CyMMa yrnoB TIpH BepXHEM OCHOBAHHU TpaneLHH pas-
Ha 270°. JlokaxHTe, YTO TOYKR IEPCCEYEHHA NPONOMXKEHHA
OOKOBBIX CTOPOH YW CEepeiMHH COCHOBAHMH TpaNEUMH JEXKAT
Ha OMHOM NpPAMO,

758, JoKaxKTe, YT0 CepelWHB HERNApaUIeNbHEIX CTOPOH Tpa-
MEUHH K CEPEAHHHEL €€ IHATOHANEH IEKAT HA OOHON NpAMOIA.

759(T1). Ha pucynke 291 ABCD —
Tpanenus (BC | AD), P — cepe-
auHa BC, K — cepeanna AD,
F— cepearna AP, E — cepeaun- E lo
Ha BK, M — cepenuna KC, N — F ‘M
cepeayHa PD, O— cepenuHa
PK. lokaxure, uyTo TOUuKH F, £,

M, N, O — nexar Ha omHol4 npA- 4 K b
MO Puc. 291

B P C

760(1). Ha cropone CB TpeyronsHuka A8C Biara Touka M,
CP _,CM
a Ha cropode CA paata Touka P, MasectHo, uto Ca 2 CB
Yepes M npoeneHa npaMasn, napannensHas CA, a uepes P—
npaMas, napannensHaa AB. Hokaxurte, YTO NOCTPOCHHRE
npsaMbie MepecekaloTes Ha MedHaHe, BRIxonauel n3 pepium-
HH C.
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761. TokaxuTe, KaKuM 06pa3oM NPOU3BONbHLIA TPeyrolbHHK
MOXHO Pa3pe3aTh Ha TPH TPANELINM.

762(T). Yepes sepunny C napannenorpamma ABCD nposese-
Ha NpPOM3BOMbBHAA TNPAMAA, TICPECCKAlOWas NPOLOKEHHUS
cTopot AB u AD B Toukax K n M cooteeTcTBeHHO. JloKaxXHTE,
qTO fipousseaeHue BK « DM He 3aBUCHT OT TOro, Kax npose-
JIEHA 3Ta MPAMAas,

763. JokaxuTe, 4TO €C/IH Y TPEYrOALHOH NHPaMHABI BCE TPaHU
— paBHble MexXny coboif TpeyrofibHMKY, TO, pa3pesas €& no-
BEPXHOCTH NO TPEM pébpaM, BLIXOMALUMM U3 OOQHOW BepLIH-
Hbl, Mbi IONYYHM B KAUECTBE PA3BEPTKH TPEYIONBHUK, B KO-
TOPOM MPOBENeHbI CPEAHHE AHHUM.

764, lokaxXHuTe, YTO €CAU B TPEYTOABHOM NUpaMUAE CYMMA Yr-
JIOB NPH KaXno# 13 Tpéx peplivH paBHa 180°, To Bece e€ rpaHm
ABNAIOTCA PABHLIMU TPEYTONBHHKAMH,

6.3. ITono6GHbIe TPEeYroJIbHUKH.
TIpu3HaKH NOAOOHA TPEYTrOJbHHKOB

IToao6ue TpeyrojiLbHHKOB

9 B Hauane 3Toii rjaBhl Mbl MOBOPHAN O TOM, YTO CYILECTBOBAHHWE
noRoGHbIX PUIyp ABIAETCS OAHMM H3 OCHOBHDBIX CBOWCTB Haulero
npoOCTpaHCcTRa. Ha 0CHOBAHMM JTHYHOIO ONLITA, HHTYHLIMHA MBI JOC-
TATOYHO XOPOLIO YMEEM Y3HaBaTh NoAoGHBIE npeaMeThl wiaH Gurypel,
BRIACAATH HX cpeau npounx. TeM He MeHee nepeBecTH 3TH NpeacTaB-
NeHUs Ha 4YETKME MaTeMaTHUYECKWit, reoMeTpHUecKHil A3BIK HEe Tak
npocto. [1o3ToMy MBI HAYHEM H3YYeHHe CBOUCTE NOoACOUA ¢ OCHOBHOH
npocredimedi reoMmeTpHyYecKoi PUIYpbl — ¢ TPEYTONLHHUKA,

Hea mpeyeoavnura HAZWEAOMCT NOOOOHBIMU, €CAU ¥ HUX
PABHBI COOMBEMCMEYIOWUE Y2Abl, G COOMBEMCMEBYIOUIUE CIMOPOHY!
RPONOPUUOHAALHBL.

3T0 03HavaeT, YTO eciau TpeyTronbHUKH A BC u A B, C| noaoGHbI
Mexay cofoil, npuyés pepiiHHaM A, B 1w C COOTBETCTBYIOT BEpPILiM -
Hbl A, B, n C|. TO yI1ibl IPH 3TUX BEPLIHHAX PABHBI MexXay coboii u,
KpOMe TOro, BhIMO;THAIOTCH PABEHCTRA

AB _ BC _CA
AB ~ BC CA’
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0603HaYMM 2TH OTHOLLEHKS Yepe3 K H GyaeM Ha3bIBaTh BEJIHYN-
Hy k Koapuuuernmom nodobus TpeyronsHnka A, B, C, 1o oTHoILe-
HUIO K TpeyronbHuky ABC.

IMoao6ue TpeyroabHHKOB MPHHATO 0603HAYATL CHMBOJIOM ©,
B HatiteM ciiydae Mbi MOFRH Gbl 3anucate A A, B,C, > A ABC (puc. 292)

(& — oblenpHHATHIN 3HaK, 0603HaYaIRINMA TPEYFrONLHHK.)

MEI TONLKO 4T0 ONPEACMAN, KAKHE TPEYTONEHMKH Ha3blBaIOTCA
noaobHbMKU. O1HAKO KaHHOE ONpeaeNeHHE HE TAPAHTHUPYET CYLIECT-
BOBaHME HE PaBHBIX, HO MOXOGHLIX TPeyroabHHKOB. Cheayiolias
TEOPEMA, BEITEKAOLIAA {3 TCOPEMBI O NPONOPUUOHANLHBIX OTPE3Kax,
YTBEPXAAET TAKKE W TO, YTO TAKHE TPEYNOJibHUKH CYLLIECTBYIOT,

OcHoBHas TeopeMa 0 NOJOGHBIX TPEYrOJMbHHKAX

by Teopema 6.8 (ocnosnas meopema 0 nofobrux mpeyzonshuKax).

Hapanseavnbie npamote, nepecexaiouiue cmoponst yaaa,
o0pasyrom ¢ e20 CHoporamu nodobnsie mexcdy coboii mpe-
yeoaoHUKY.

TeopeMa yTBEpXKIACT, YTO €C/TH CTOPOMBI YA ¢ BepliiMHoli 4 ne-

pPECCKaAKTCA ABYMA NapaileAbHBIMH MNPpAMBIMH, OOHA M3 KOTOPHX
nepecekaeT HX B Toukax B u C, a apyras — B Toukax B, n C,; coorser-

CTBEHHO, TO TpeyroNbHUKU ABC 1 A8, C, nono6Hel. [1pH 310M COOT-
BETCTBEHHBIMU ABAFIOTCA BepuMHbl A H A, Bu B, Cu C,.

Hoxazameavcmeo. To, uro B Tpeyronsiukax ABC w ABC,
(puc. 293) COOTBECTCTBYIOLINE YTAR! PABHB, HEAOCPEICTREHHO Caeny-
€T 13 CBOKHCTB Mapa/lIeNbHBIX [IPAMBIX. TaK 4TO ONHO H3 YCAOBHH,
OTpeaSNAIIMX MOA0OHE TPEYTONLHUKOB, BbIIIONHEHO.

B
B
B
kAR 8, K
o A
&CA kBC
A A c C
C

<

Puc. 292 Puc. 293
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TponopLKoHaNsHOCTL CTOPoH AB 1 AB;, AC u AC, yTBepXIaeT-
BB, _CC,
ca B Teopeme 6.7. M3 310l TeOpeMBbl cheayeT paBeHCTBO 4B~ AC"
Ho ecan x ofenm YacTaM NocneRero papeHcTea NpubasuTe Mo 1, T
NOTY4HUM

AB+ BB _AC+CC, AB, _AC
AB AC ° AB AC’

YTO O3HAYACT MPOTIOPLHOHANBHOCTD fap ¢TOPoH AB, AB W AC, AC,.

s 3aBepllieHns A0Ka3aTeNbCTBa OCTANOCh YCTAHOBHTB, YTO H OC-
Tasllasca Napa ctopoH BC n B, C, nponopundoHaibHa ABYM pac-

CcMOTpeHHBM. [Lns 3Toro nposenéM depes pepllinHy B npaMyio, na-
pamiensHyic AC, u 0003HauAM udeped K TOUKy ¢€ NepeceueHu: C
B,C,. Tockonbky CBKC, — napannenorpamm, KC, = BC. Tenepn

no teopeme 6.7, KaK W BblLIE, NOJIYYAEM, YTO
B /C, AB, B,C, AB,
— = WU = = ——.
KC, AB BC ~ AB
TakkM o6pa3oM, 10Ka3aTeNLCTBO TEOPEMbl 3aBEPLIEHO. W

IIpusnaku NoaooHsA TPEYroJAbHHKOB

@ B COOTBETCTBMH C TpeMA NPH3IHAKAMH PABCHCTBA TPCYTONbHUKOB
MOXHO cHOPMYNHPOBRATE H TPY NPH3HAKA NOAOOGUS TPEYTONbHUKOR,

by Ilepaubiii npusnakx nodobus mpey20.4bHUKOG.

Ecau yeor o0noco mpeyzoacHuxa paeew ya2ay 9pyzo20,
a CIOpoHL, 00PA3YIOWIE FMOM Y204 8 OOHOM MPEyzotb-
HUKe, RPONROPUNOHAABHBI COOMGEMCMEYIOWIM CIMOPOHAM
dpye2o20o, mo maxue mpeyzoAbHiUKu nooooHbL.

&y Bmopoii npuznakx nodobus mpeyzoabHuKoe.

Ecau dea yzaa o0H020 MPey2oAbHUKA COOMIGEMCIIGEHHO

PaBHBI 0BYM yeaaM 0py2oeo, Mo makxkie mpeyzoioHuKu no-
GoOHbL.

&y Tpemuii npuznax nodobun mpeyz0abHUKO8.

Ecau mpu cmoponbt 00H020 Mpey2oabHUKA COOMEEmMCH-
GCHHO NPONOPUUOHAABHBI MPEM CMOPONAGM OpPY2020, MO
maxue mpey20AsRUKU ROGOOHbL.
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Hoxazameascmeo. Hauano 20xa3atenscTsa OIMHAKOBO AN BCEX
Tpéx npu3Hakos. PaccMOTpHM ABa TpeyroibHuka ABCu A, B,C,, nns
KOTOPBIX BHMOAHACTCA OOHO M3 TPEX CHOPMYIMPOBAHHLIX YCIOBHI
{puc. 294). Npuuém GyneM CUNTATL, YTO ODOZHAYEHHA BEIOPAHH Ccne-
OVIONIHM 00pa30oM,
flepeoiit npusnax. PaBHb yrnul npu BepmviHax A v A;, KpoMe

TOTO,

A8, _ A€

"AB AC "

Bmopoit npusnak. PaBHn yrin npy sepiiMHax A n A, Bn B,
Tpemuit npusnax. BepHe! paBeHCTBA

A8, _8C _CA

AB BC CA '

OTtnoxwnu Ha nyue AB orpe3ok AB, = A, B, v nposenéM Jyepes B,
npaMyio, napauienbHyo BC. Tloayuusimiica TpeyronbHHK AB,C,

noao6eH TpeyroasHUKY ABC no Teopeme 6.8.

Ham ocraércqa moxasatb, uTo TpeyroibHuk AH,(C, pasen Tpe-
yronsHHUKy A, B8,C,.

flepewiii npusnax. B tpeyronehukax 4,8,C, u AB,C, paBHu yI-
nel npyn BepmKKax A n A,, A\ B, = AB,. KpoMe Toro, no ycnosmio
A B A,C
_,; Bl = ——-}; C] , @ H3 TOTO, YTO TpeyroNbHUKH AB,C, n ABC nono6Hu,

AB, _AC,

CHeIyeT PABEHCTBO ——F = —F. W3 2THX OBYX pABEHCTB NOAYYaEM
(Tak kak A B, = AB,), yto A,C, = AC,. 3Ha4UuT, TPEYTONLHMKH
A, B,C, w AB,C, paBHH N0 NMEPBOMY NPH3HAKY PABEHCTBA TPEYIO/b-
HUKOB.

C!
A Puc. 294
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Bmopoir npusnar. Tpeyronssuku A, B,C; n AB,C; uMeT no
onHO#H paBHOl cropone (4,8, = AB,). Kpome TOro, paBHb yIibl,
MpHAEXAIIME K 3TUM CTOPOHAM. STH TPEYroAbHUKM PaBHEI (10 BTO-
pOMY NPU3HAKY PABEHCTBRA TPEYTOMBHHKOB,

Tpemuii npusnak. Tlo ycrIOBUI0O H HA OCHOBAHHMH TeopeMbl 6.8
AMEeM CeyiOLIHe PABSHCTRA:

AIBI = BICI = CIAI ABZ — BZCZ = C2A

AB BC C4A’ AB BC CA~
ATakxak A, B, = AB,, 10 B,C, = B,C,, C\/A, = CA.

3HauunT, TpeyronbHuKH A B C, u AB,C, paBHbl NO TPETbeMY
APU3HAKY PABEHCTBA TPEYTONLHUKOB, W

HTak, BCe TpW NMpU3HAKA AOKa3aHBl. Cpaldy OTMETHM, UTC Yalle
BCEro MpH PeIICHUH 331a4, B AOKA3ATENECTBE TEOPEM HCIONB3YETCs!
BTOPOi NPH3HAaK,

KpoMe Tpéx yKasaHHBIX NPU3HAKOB MOXHO J0OKAa3aTh W CHOELU-
ANbHLIH NPU3HAK NOAOGHA MPAMOYTOAbLHBIX TPEYICALHHKOB, CO-
OTBETCTBYIOUNMI CNIEUHANAHOMY NMPH3IHAKY PABEHCTBA NPAMOYIOb-
HBIX TPEYroJbHHKOB. Ho MBI 3TOTO AenaTh He GyneM, TAK KaK OH Ha
NPAKTHKE NOUTH He MCIIOALIYETCH,

Baiknoe CBoOiCTBO MOZOOHBIX QHTYP

[MogoBHuie Mexay coboil TpeyroMbHUKKM 061amaloT OOHHUM OYEHL
BAXHBIM CBOﬁCTBOM, KOTOpOE ABIACTCA XapaKTePHBIM ONnA N0obIX
noaodHbBIX huryp.

by Teopema 6.9 (ocnosroe ceoiichiao nodoBHbIX MPEY2OALHUKOE).

Omunomernue 410661x COOMBEMCMBYIOWNX AUHCHHbIX 1€~
MENN0E6 06YX NOOCOOHLIX MPEy2oAbHUKOE PAsHo Ko3(dhdu-
unenmy nodobus.

370 03Ha4aeT, uTo ecAd ABC u A B, C, — noaoBHbIe TPEYTOMh-
HBKY, npuyéM ko3dduuMeHT noacdus paeeH & (TPEYTOABHHK
A,B,C, noaoben TpeyronsHuKy ABC ¢ Koa(pHLUHEHTOM K}, TO KaxX-
Ao TOYKE OAHOrO TPEYrONLHUKA MOXHO MOCTABUTH B COOTBETCTBHE
OLHY TOUKY Apyroro. [Tpu 31oM, ecaun Touke M B TpeyronbHuke ABC
COOTBETCTBYET Touka M| Tpeyroasuuka A, B, C|, a Touke K Tpeyrons-

MK
Huka ABC - touka K, Tpeyronbunka A, 8,C,, To -—}#’—(J =k
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Jloxazameabvcmeo. Iycth M — HexoTopas TOYKA TPEYTONbHHKA
ABC (puc. 295). INocTasuM el B COOTBETCTBUE TOYKY M, TPEyTOb-
H¥Ka A, B C, Taxum obpaszoM, YToGhl TPEYrOREHHK A B, M, 6ot nofo-
OeH TpeyronbHUky ABM. (CooTReTCTBYIOIUHMMU SRNAIOTCA BEPIIKHDI,
obo3HaYCHHBIE OAKHAKOBBIMI 6ykeamn.) TIpH STOM TpeyTrONBHHK
A, B, M| no OTHOIMEHHIO K TPeYTONLHHKY A, B, C| pacnonoxeH Tax xe,

KaK M TPEYTONBHHK ABM no otHoweHNIO K TpeyronbHuky ABC. [lo-
HATHO, YTO TAKOE COOTBETCTBUE MOXHO YCTAHOBHTD MEXIY BCEMM TOY-
KAMH STHX TPeyroJbHHKOB {HANPHMED, OTKNAaAkIBast YT OT BEPLUIHH
A, A, u B, B)). Tlyctb Tenepb Touke K TaKUM Xe 06pa3oM NOCTABICHA

B COOTBETCTBHE TOUKa K|,

Tpeyroavhuk 4,8, M, nonobeH TpeyroabHnky ABM ¢ koaddu-
LEHEHTOM A. C 3TM Xe KoadPuumeHToM Tpeyronbiuk A, B, K, nomo-
GeH TpeyronsHHKY ABK. U3 3Toro cneayer, 4uro

AM, _AB _AK =k
AM AB AKX :

an ITOM LMAK= LMAB— LKHB= LMIAI‘B] - AK|A|B| =
= LM A K, CnenosatenbHo, TpeyronbHUK M A K, nonobeH Tpe-
YronbHHMKY MAK ¢ Koadpummerrom & (110 nepsoMy NPH3HAKY NOA0-

MK _
6Hdg). 3HaunT, WK kY

JokazaHHOE B MOCHEAHEH TeOpeMe CBONMCTBO NeXHT B OCHOBE
onpencieHua Noxcdua T MPON3BONLHEIX QUryp.

@ Aee puzyput F u F, nazsieaionmca nedobrRoiMu, ecau Mexcdy ux

MORKAME MONCHO YCMAHOGHMD 83AUMHO O0OHO3HAYHOE COOMEem-

cmaue (m. e. xamcdoir mouxe oOHoil Pueyps coomeemcomeyem

C

B A, B,
Puc. 295
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F MK _ ‘F, I
MK

Puc. 296

00KHa mouka Opyaolt pucypel, U HACGOPOM). COXPAHAIOWEE ONTHO-
wenue paccmoanuii (puc. 296).

OTO 3HAYHT, YTO ecau ToukaM M u K ¢purypsl F cOOTBETCTBYIOT

MK,

MK
4YHHA, Ha3blBacMasa xoxgdhunuuenmom nodobusn burypul F| no
OTHOWEHHIO K durype F

[Monatie nozobua pacnpocTpaHAETCA M HA NPOCTPAHCTBEHHLIE
OOBEKTHL, TEMA.

ToukH NOAOGHBIX QHIYD, COOTRETCTBYIOLUHE APYT APYTY, HA3bI-
BAOTCH coomeemcmaensibimi. OTpe3kH, KOHUAMH KOTOPBIX SAB/IAIOT-
CH COOTBETCTBEHHbIE TOUKH, Mbl TAKKEC GYD.EM HA3BIBATh COoOrmeent -
CIGEHHbIMIL,

Tlpu pewieHHK HEKOTOPLIX 2aay Ha FO20OHE OUEHD YaCTO No-
JIe3HBIM MOXET OKAa3aThest CACAYIOUIHN nMpocToli hakT: omuowenue
Ompe3xos 8 00RO Puzype pacno OMHOWECHRIIG COOMEENCINEYI0-
wux ompesxnoa ¢ nodobnol ghuzype. I10 IHAUUT, YTO €CNU OTPE3KY
@ OAHOW UTYPBI COOTBETCTBYET OTPE30K @, APYroit, a oTpe3ky b co-

TOUKH M, ¥ K, purypul £, TO = k, rae k — NnoCTOAHHAA BENU-

a=%

OTBETCTBYET OTPELICK b]-. TO b 3
i

. B camom aese, no onpeneneHuio

b
nonoGHEIX pUryp % = El 3Hauur, 3
|

o R

AB® 3anauM, 3anaHusA, BOMPOCH!

765(n). Kaxue TpeyronbHMKM Ha3bIBAKOTCA TOAOGHBIMH?

766(H). Jaiite onpeaeneHus nonobHs 1A NPOU3IBONBHBIX (H-
ryp.
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767(w). 3amMIIMTE PABEHCTBO OTHOLIEHMI COOTBETCTBEHHBIX
CTOPOH B TMONOGHBIX TPeYTONBHHKAX, NPENCTABNCHHBIX Ha
PHCYHKe 297,

D C
N
a) 6)
L
M K P A B

Puc. 297

T768(M). 3anHWINTE PABEHCTBO OTHOWECHHI B MOMOOHBIX Tpe-
yroabHuKax AMK u AKP (puc. 298).

M K

A P
Puc. 298

769(n). B noxo6HbIx TpeyronbHHRax ABC u A, B,C, Hatinute
HEH3BSCTHHE MEMEHTH X, ) 110 DUCYHKY 299,

@) B % B (8)

219



6.3

T70(n). Halinute HEeW3BECTHLIE 3eMEHTH B NOAOOHLIX Tpe-
yronbHuKax ABC n A, B, C, na pncynxax 300 u 301

Bl
el R 4
B 2 8
R 10
a /
A 7z €4 9 ¢ AAY € €
Puc. 300 Puc. 301

T71(n). Ykaxute Ha pYicyHke 302 napbl noaoBHBIX TPEyrob-
HHKOB, NOKAXHTE HX MOAOOHE H 3aNWiLMTE PABCHCTBO OTHO-
HIEHH I COOTBETCTBEHHLIX CTOPOH,

B
a) o F
M, N
A D o C
E P K
Puc. 302
T72(H). Ha pucynke 303, rne K
ABCD — napannenorpamm,
YKaxXHUTe napy noloGHbIX Tpe-
YFOJIbHHKOB, IOKAXHTE HX NO- B P C
noBHe W 3aMHILKUTE OTHOIICHKE
COOTBETCTBEHHBIX CTOPOH.
A D
Puc. 303
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6.3

773(H). Yxaxure napel noaoSGHLX TPEYrolbHUKOB H ZIOKAXKHTE
X nomoSue. 3anHMWHTE paBEHCTBO OTHOLICHME COOTBETCT-
BEHHBIX CTOPOH {puc. 304).

8
a) '

2
A M fa0e F
80° \
¢ 355N
p M P P E

e) A

V’\

C B

Puc. 304

T74(n). Ykaxute napsi n0A0GHHX TPEYrONLHAKOE W JOKAXKHTE
X nogoSue. 3anHIUTe MAPH paBHEIX yraoe (puc. 305).

E P
a B &)
} 6) 9
3 3 6
C
A 12
D 3 F
N 6 A F O N
Q
Fi
L
6 6 8
12
M 6 P
Puc. 305 M 3 L
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6.3

775(H). YKaxure napbi NOLOGHEIX TPeYTOJBHHKOB U IOKAXKHTE
ux nogobue, I'ne Tpebyerca, HaAMTe HEU3BECTHLIE NEMEH-
Thl X KU o {pHc. 306).

F
aj &) 9
P M
M3 12 £\
5 5 10 A
12 K 10
27
N K L
2) 65°
K E
c

T76(w). B tpaneumu ABCD (puc. 307) BC || AD, CB = 4cM,
BO:0D=2:3 Hajinure AD.

777(n). Ha pucynxke 308 ABCD — Tpaneuus, M — cepeaHHa
AB, N — cepeanna BD, MN nepecexaer CD B Touke P, Ho-
Kaxure, uto MP — cpenHdaa 1MHud Tpaneunu ABCD.

B c
B C
DA
N
A A D

Puc. 307 Puc. 308

(PN
o

778(m). Bcerna v nogoGHbl paBHOGEIPEHHBIE TPEYTONBHHKH,
€CNTH B KaXA0M U3 HHX OIMH M3 YITIOB paseH: a) 1107; 6) 70°?

779. MoaoBHbl W ABA TPEYTONBHVKA, €C/IH MX COOTBETCTBYIO-
1UME CPEIHUE AMHHH NPONOPLMOHANbHEI?
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6.3

780(wH). TlocTpoiiTe TpeyroNbHUK, NONOOHLIH IaHHOMY ¢ K03th-
duHeHTOM DOACGUS: a) %; 6)2;8)3; 1) é

781(B). Byayt a1 MomoSGHHIMH 1Ba YeTHPEXYTONBHHKE, ¥ KOTO-
PHIX COOTBETCTBEHHO PABHH BCE YINHI?

782. llpeanoxure criocod HaMepeHHA BHICOTEL Z0MA, OCHOBAH-
HBIH HAa cBOHCTBaX MOXOCHEIX PHIYp.

783(r). Noxaxure, uto N10dbie JBa Kpyra MOA00OHE ApYT APYTY.

784(n). ITono6HB MM NPAMOYTONLHUKH, 00pAa3yIOIIHEe PaMKy
KapTHHEI Ha pUcyHKe 309,

B M _C
18 B
Al NxJD
5

24
Puc. 309 Puc. 310

785(n). Ha pucynke 310 usobpaxéd napamnenorpamm ABCD
co cTopoHaMn AB = a, AD = b (a < b). OT Hero OTCEKIH Na-
pannenorpamm ABMN, nonpoGHblit nanHoMy. Kaknm nonxeH
GRITb oTpesok ND?

786. JloKaxuTe, YTO OTPE3OK ¢ KOHUAMH HAa GOKOBLIX CTOPOHAX
Tpaneluyy, napannedbHblil €€ oCHOBAHMSM H PABHBIA HX
CPEIHEMY IEOMETPHYECKOMY!, pasGuBaeT 3Ty TpaneLHio Ha
JBe NOJOOHBIE TPAMELMH.

787(8). B Hauane raBH roBOPHAOCH O CAYMAAX NONOBUs, C KO-
TOPLIMH MBI BCTPCYACMCH B MOBCEdHEeBHOM JHHM3IHM, OOHAKO
nonobue B OOWASHHOM CMBICIE H C MaTeMATHUCCKOMH TOYKH
3pPeHHA — He oaHo H To Xe. IloaToMy OTBETLTE Ha Bonpoc: Oy-
YT TH NogoHHBIMY aBe 6aHKH eMKOCTEIO 3 H | n?

I HanoMHKM, YTO CpellHHM TeoMeTpHYeCHM ABYX 4Hcen @ u b

HajpiBaeTCs 4MCIO Jab. B nanHoMm cnywae a v b — ANMHE
OCHOBaHMH TpaTneHu.
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6.3

788. JokaxuTe, 4TQ TPEYroJBHHK ¢ BepPLIMHAMH B CepeanHax
CTOPOH HAHHOTO TPeYRrOAbHIKA Noo0o0eH JaHHOMY. YeMy pa-
BeH KoshdHumeHT nonotus?

789(B). PaccMmotpuM TpeyronbHHK ABC W TPON3IRONLHYIO
TouKy O Bo3bMméEM Ha oTpeskax OA, OB u OC cooTBetcy-
BEHHO TOYKH A,, B, v C| TaK, yto OA = kOA,, OB = kOB,,
OC = kOC,. Joxaxure, ute TpeyronbHuk A,;B,C, nono-
OeH TpeyronbHUKY ABRC. Yemy paBeH Ko3dMpUIIMEHT MO-
aobusa?

790. B tpeyronvtnke ABC yrabl npy BepinHax A U B papHbL
¢ooTReTCcTBeHHO 70° 11 80°. Ha ctopoHe BC aaTta TouKa K TaK,
yTO TPeyroNkHHK ABK nonoGeHn TpeyronbHHKy ABC. Yemy
papeH yron BAK?

791. B tpeyronbHuke ABC W3BecTHBI 4Be CTOPOHbI: AB = 2,
AC = 4, Ha cropoHe AC B3sita Touka M 1ak, yto AM = 1,
Hokaxute, yTo TpeyronbHUK ABM nonobGeH TPeYronbHHKY
ABC. Haligute xoadduureHT moaoGrs.

792. B tpeyronoHvike ABC W3BECTHH ABe CTOPOHBbI: AB = 3,
AC = 6. Ha ctopoHax AB u AC B3ATH COOTBETCTBEHHO TOMKH
M wn KTak, uto AM =2, AK = 1. lokaxuTe, 4TO TPEYrOAbHHUK
AM K nono6en tpeyroibHnky ABC. Haiante koadduuueHT
nosoGHs.

793(B). Jokaxute, 4To AMATOHANH TPANEHH BMECTE C OCHOBA-
HYSIMH 06pa3yloT ABa MOAOOHBIX TPEYIONbHUKA.,

794, OaHa W3 OMaroHANCH TPAreuMH ACNNTCA TOUKOM MX me-
peceueHds Ha OTPe3KW WWIHHOW 2 U 3. MeHbliee ocHOBa-
HHe Tpaneuvu pasHo 5. Hailaute Goneliee ocuoBanHe Tpa-
neum.

T95(nT). Uepes cepeanHy HanGoNbiUei CTOPOHL! TPEYTOABHHKA
NPOBEACHA NPAMAA, OTCEKAIOLIAN OT HEro TPEYronbHHK, Mo-
AoOHEI navHoMy. HalanTe HaWMeHbLIYIO CTOPOHY OTCEYEH-
HOTO TPEYTOALHHKA, €CIH CTOPOHB! HCXOMHOTO TPEYTONbHHKA
paBHBL:
a)6,7.8: 6)6,7,9; B) 6, 7, 10.

CxONBKO pellIeHKH HMEET 3a0a4a B KaXIoM cnyyae?

796(B). Kakue TpeyroNbHHKH MOXHO Pa3pe3aTs HA 1Ba N04006-
HbIX Mexay coGo TpeyronbHHKA?
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6.3

797. Uz otpeskos 1nuHo 4, 6, 8,9, 12 M 18 cocTaBuan ABa no-
OOOHBIX MexIy cobofi TpeyroasHHKa. HaliHre koadduum-
€HT ToAoOHA ITUX TPEYTONBHNKOB.

798(n). B tpeyronbHnke ABC Ha ctopoHe AC B3aTa TOYKa M
TaK, 4YTO £ ABM = £ ACB. W3pectdHo TaKkke, Y10 AM = 1,
MC =3. Haftuure anvMHy cTOpOHbI AB.

799. Bce CTOpOHB TPeYTOABHHKA paziHyHBl. OIUH K3 YIIOB
paeeH 40°. Buccektpuca 3TOro yrna IejiNT TPeYrOJAbHUK
Ha NBA TPEYTOMLHUKA, ONMH M3 KOTOPHIX MOMOOEH MCXOm-
HoMy. Haiinure HamOONbIIKEE Yron HCXONHOID TPEYroNb-
HHKA,

800. Ha xneTuaroit GyMare #300paxeHo HECKONbLKO ap Tpe-
YronsHUKOB (puc. 311), JoKaxuTe, 4T0 TPEYTOABHHKH B KAaX-
Aoi nape NoocGHEL.

1 1]
_a) &)
i
YIS
e 3 L
\ Dy
_8)
N A
N p,
‘f
/
’f
v
Puc. 311

801(nT). ¥ ABYX HEPaBHBIX, HO NMOZOGHKX Mexay coDOl Tpe-
YTONBHUKOB HMEETCH IBE Naphl COOTBETCTBEHHO PABHLIX CTO-
POH, AMWHEL KOTOPBLIX 12 W |8. HalauTe OCTANLHEBIE CTOPOHH
KaXIOoro TPeyronbHWKa.,
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6.3

802 (m). Oee oxkpyKHOCTH nepecekaloTes B Toukax A u B. [psa-
Mas, NpoXoasAlnas uepes A, BTOPHYHO MEPECeKaeT AAHHEIE
OKPYXHOCTH B Toukax C 1 D. HokaxuTe, 94T0 BCe Moayyaio-
[IMecsd TakiM 00pasom TpeyroibHuki BCD nogobHel MexXay
coboil.

803(e). B meyronbunke ABC nposenenb! BuicoThl A4, CC| (4 u
C, — ocHoBaHu# BbicoT). JloKaxHTe. 4TO TPEYroabHuk 4, 8C)
noao6ey tpeyrosibHuky ABC.

804(T). JuaroHas Tpaneuny DeaUT € Ha ABa MOAOOHDBIX MEX Y
cofoil TpeyroabHuKa. OTHOLICHHE OOKOBLIX CTOPOH Tpane-
UHU pakHO 2. HafiaMte OTHOLIEHWE OCHOBAHUIT TPancLUMH.

805(m). Ha npoaoaxkeHum ctopoHbl AC TpeyronbHuKa ABC 3a
Touky C B3sTa Touka D Tak, uro £ BDC = 2 ABC. WU3BectHo,
urg AR=3, DC = 8. Haitaure AC.

806. Brpancumn ABCD wasecthbl ocHopanna: AD=7, BC=3.
IMpamMas, napaaienbHas QCHOBAHUAM TPANeLU KK, NepeceKkasT
HokoBbic cTopoHbl A8 M CD BToukax K'n M. M3BecTHO TaKXKe,
yto AK: KB =7: 3. Haitaure KM.

807(nT). JoxaxunTe, 4TO NpsAMas, NPOXOAALIAS Yepes TOUKY fe-
peceyeHmnAa adaroHaneit TpaneUMM W uepe3 TOYKY nepeceye-
HUA NpoAoLKeHH ¢€ GOKOBLIX CTOPOH, ACMUT OCHOBAHHUA
Tpancuuu momoaamM.

808(nT). Ha naockocTu navbl ABE NapaaieabHbie IPAMbIE H TOY-
ka N. Ucnonwaya pe3yneTaThl npeavlayuieil 3anaud, ¢ NnoMo-
Wb TOALKO JAMHEWKH MOCTPOMTE MPAMYIO, NapalEnbHYIO
JAHHBIM, POXOIALLYH) Yepes N,

809(7). Octosanys TpaneunH pasHbl @ W . Mpsmas, napawiensb-
HaA OCHOBAHHUAM. JEJIWT TPANCLUH IO HA 1BE noI00HbIE Mexay co-
6ol Tpaneuuu, Haliawre AnuHY oTpeska 3Toi npaMoi BHYTPH
TpaneLMH.

810(T). OcHoBaHKA TpaneuHnu pasHbl a ¥ &, FlpaMan, napan-
JIENbHAS OCHOBAHMAM TPAaNeLUHH, MPOXOINT YEpe3 TOUKY ne-
peceucHus €€ auaroHanci. Haliaute anuHy oTpeska 3Toi
NPsiMOii BHYTPH TPANEUHH.

811. Jpe OKpyXHOCTH C painycaMn R M # KacaloTCs APYT Apyra.
Uepes TOUKY KacaHWs NpPOBEIeHa MpAMas, Nepecekamollias
3TH OKPYXHOCTH. 378 NpAMas NpPH NEPECEYEHUH ¢ OKPYX-
HOCTLI) paanvea R oOpasyeT xopay ATMHLI 4. HalauTe onunay
XOpABl, BRICEKAEMON Ha 3TOH MpAMOI BTOPOH OKPYKHOCTHIO.
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6.3

812(m). JdBe OKpyKHOCTH ¢ mHaMeTpaMi 3 H 5 kacalores Opyr
Ipyra B Touke A. IlpaMas, npoxodauiasa uepes A, BTOpHY-
HO TEpeceKacT MeHbLWIYI0 OXPYXHOCT: B Touke B, a 60nb-

uryto — B Touke C. Hajimure xopaw AB 1 AC, ecn: a) BC= 3 ;
6) BC=.[5.

813(T). «30/10TEIM» HA3BIBAETCA NPAMOYTONBHUK (TOBOPAT TaK-
Xe€, YTO OTHOIIEHHE CTOPOH 3TOre NpAMOYIONBHMKA npel-
cTaBIsAeT coboil «30/10TOE CceueHHe»), obmanaowmit cnemxyio-
IUHM CBOHCTBOM: €CH OT 2TOro NPAMOYIOJbHWUKA OTPE3aTh
BO3MOXHO GONBITHE KBApaT, TO OCTAHETCA NPAMOYTOJABHHK,
TMOAOGHBIN HCXOMHOMY {C TEM Xe OTHOIIRHUEeM CTOPOH).

a) Hajtante 6OnpLyIO CTOPOHY TAKOIO MPAMOYTOJIBHHKA, ec-
JIM MEHBUIAA CTOPOHA paBHa 1.

6) Pacnonoxute npaMOYrolkHHK TaK, 4ToOBl ero GONMsINas
cTOpOHa Gbla FOPH3OHTATBHON. OTPEXKBTE OT HETO KEaApar ¢
ripaBodi CTOPOHE, OT 0CTABLIETOCA MPAMOYTONBHHKA OTPEXKE-
Te KBaupaT CBepXy, 3aTeM CJieBa, CHH3Y M T, . MO CINMPAJIH.
IMokaxTe, 4TO CyLIecTBYeT TOYKa M BHYTPH HCXOOHOTO INpA-
MOYTOJIbHHKA, KOTOPAadA HE MONAafacT HY B OAWH M3 OTpe3aH-
HBIX KBanpaToB. Halionure paccrosatHe ot M A0 aeBoH M HHX-
HeH CTOPOH HCXOOHOTO NPAMOYTONLHHKA.

814. B tpeyronsHol mupamune ABCD M3BeCTHN ANMHMW pétep:
AB=9 BC=12,CA=8,AD=6, BD=12, CD=4, Nmewrca
JIH CpenH rpaHey THpaMMAR MOZOORBIE Mexny coboi Tpe-
YTONIBHHKH?

815. B tpeyronbHoii nupamune A BCD BbINONHAIOTCA paBeHCT-
8a: ZADB=/DBC=LADC=LABC, L ABD=/BDC=
= L DAC = £ ACB. ]Ina xaxXn0ro K2 MyHKIOB a), 6), B) BHAC-
HMTE, CYLIECTBYeT JIH TaKasda MUpaMHia, i, €C/IM CYLUECTBYeT,
HalinuTe nepuMeTp TpeyroipHnka ABC:

a) DR=10,DA=8§;
6)DB=27,CA=8§;
) DB=121, BA=38.




MCTpI/I‘{eCKHC COOTHOILICHMNA
B TPEYTOJIbBHUKE U OKPYXKHOCTH

d
|

Zil

]Le.xcde 8CE20 NOACHUM, YMO
O3HAUAIOM CADBA <MEMPUUECKUE COOMHOWICHUA>. MU CA08d
YKQ3bi8AI0m Ha mo, 4no peib NOUOEM 0 COOMHOUCHUIX MENCOY
OMUHAMU MEX UAU UHBIX OMPEIKOB, CEAIAHHBIX C MPEYLONHUKOM
U OKPYICHOCMBIO, O PACCMORHUAX MEHCOY XAPAKMEPHIMU MOoY -
Kamu & Imux usypax.
Henmpanvroe mecmo é enaee 3auumaem 3HaMenuman meope-
ma [Tupacopa. Iipasoda, dokazamenrncmea 3moii meopemst, KO-
mopoe Gydem npugederno, dasexo om Kaaccudeckozo. Mot 6y-
demM ucnoav30eams Memoobl, eé He OMKPLMbie 80 BPEMEH
fTugpazopa. (Beauxuir Opeanezpeueckuit MamemMamux u puro-
coch IMugpazop wcun 6 Vie. don. 3.)
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Ceeo0un obbiuHbII WKONBHUK 8AG0ECM MAMEMAMUYECKUMU 3HA~
HUAMU U MemOOaMU, Heu3gecmHbiMi MAKOMY BEAUKOMY U M-
dpomy ueaoeexy, kax Hugacop. Hecxonvko nozonee moi seprém-
ca Kk meopeme Tudpazopa u npueedém bonee 6ausxoe K Kraccuye-
CKOMY OOKA3amMeascmeo, Komopoe, KAk u cama meopemd,
HECMOMPA HG JPEEHOCMb, He NOMEPAN0 CBORI KPACOMb! U GANC-
Hocmu.

H meopemuueckan, u npaxmuyxeckas poas meopemo: Iupazopa
Heobbtuaiino sadichbl. baazodapa 3moil meopeme Mbl MOXNCEM H(I-
X00uUmMsb paccmoanus Mencoy mowKamll, He UIMepPsn 3Mo20 pac-
CMOAHUA HENOCPEICMEERHD, 0aXCe He DACCMAMPUEan NpPIMyio,
NPOXOOAWYIO Hepes IMU MoK,

7.1. MeTpuyecKMe COOTHOIMEHHA
B NIPAMOYTOJIBHOM TPEyroJjibHHMKe.
Teopema IIudaropa

CaolicTsa BBICOTSHI B NPSIMOYIOJIbHOM TPEYTOJIbHHUKE

9 PaccMOTpUM NpSMOYTOABHBIA TpeyroibHUK ABC, byaeM B cooT-
BETCTBHH C FEOMETPHYECKUMHU TPAAKITHSMY CYMTATD, YTO MIPAMbIM B~
naeTca yron npy sepmnbe C. TakuM o0pa3oM, THIOTeHY3Y AB Mbl
Oynem oboaHayaTh GyKBO# ¢, a KateThl AC U BC — cooTBETCTBEHHO
OyKkBamu b n a.

OnycTHM B 3TOM TPEYTONBHHKE BHICOTY CD Ha IHMOOTEHY3y
(puc. 312). [MoayuuBLIYIOCA KapTHMHKY — NPSAMOYTOJABHBIH TPEYroib-
HUK C BbLICOTOM, MPOBSAEHHOR K rUNOTEHY3e, HANO 3anoMHWTh, Ona
OTPAXKAST BAXHOE TEOMETPHUYECKOS CBOHCTBO TIPAMOYTONBHOIO Tpe-
YTONLHHUKA.

o+ B=90°
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OkaseiBaeTc, mpeyzoavhui ABC, ACD u CBD nodobru
Mexcdy coboli, ITo HEMOCPEACTRSHHO CEAYET H3 BTOPOTO NMpU3HaKa
noaoGHA (PaBEHCTBO YIAOB B 3TUX TPEYTOIBHHKAX OUEBUAHO).

IIpaMoyroseHbe TPeyrolbBHNKH — eIWHCTBEHHEIST BHA Tpe-
YroJbHHMKOB, KOTOPLIE MOXHO pa3pesaTh Ha ABa TPEYTOJbHHKA, N0-
JOOGHBIX MeXAY COB0H U HCXOOHOMY TPEYTONBHHUKY.

MBI CIEUMANTBHO 3ATTHCANH 0B03HAYEHWA FTHX TPEX TPEYTONBHH-
KOB B TAKOM TOpAIKe CleAoBaHMA BepllnH: ABC, ACD, CBD. Tem
CaMLIM MBI OJHOBPEMEHHO NOKA3LIBAEM M COOTBETCTBHE BEPLUHH.
{Bepruyke A tpeyronbHuka ABC COOTBETCTBYET TAKKE BEPIIHHA A
TpeyroasHuka ACD | pepuivHa C tpeyronsHuka CBD W T. 0.)

IMockonabky runoteHysa TpeyronbHuka ACD pasHa b, a runore-
Hy3a TpeyroasHuka CBD paBHa g, xo3dpduuueHT nogobua Tpe-

yroneHuka ACD 1o OoTHoWIEHHIO K TpeyrolbHHKY ABC papeH b

b

a 1A TpeyronbHUKa CBD oH paBeH g .

I ns ynobeTea 0603HauMM BcoTy CD yepes A, a OTpe3KH runo-
TeHy3ul AD u DB — yepes b, ¥ g| COOTBETCTBEHHO.

&y Teopema 7.1 (o coomnouenusx 8 RpaMoyeonsHom mpeyzotsiuke).

B npamoyzoasnom mpeyzosvrure cnpasedsuen: caedyio-
uiie COOmMuOWERUA:

Dh=a, -b; 2)b2=b, :c; 3)a*=a, *c,

20e b, u a; — npoexuuu xamemoe b u a na cunomenysy.

YKa3aHHbIE COOTHOILSHUA HHOTA2 GOopMYIHPYIOT Tak:

Buicoma, onywyennana Ha 2unomeny3y NpAMOY20abHOZ0 mpe-
Y20rbHUKA, €CMb CPEOHEE NPOROPUUOKAABHOE MENCOY OMPEIKAMU
2UNOMEHRY3bi, HO KOMOPEE OHAQ 3MOi ebicomoill pa3denena.




7.1

Kamem npamoyeoasnozo mpeyeoavruxa ecme cpedree npo-
HOPUHORANBHOE MeXcOy ZHROMERYI0M U RPOEKH el 3mo20 Kane-
ma Ha 2unomeny3y,

(HanoMHUM, 4TO BeMMYHMHA X ABASETCA CPEAHUM NPONGPLMUO-

x

HAIBLHHIM TS BENHYUH A7 U 72, €CIA MIMEET MECTO PaBeHCTBO % =2

OTKylax2=m +n.)
Hoxazamesvcmeo. Bee Tpy COOTHOWIEHWS! HENOCPEACTBEHHO

CIEAYIOT M3 OTMEUEHHOIO HaMi N0A0GHA TPEYTOABHUKOB.
L. Tpeyronshuxu ABC u CBD nogoGHEL. 3Hayur,

bl = h 2 —
; _a_ll|0TKyﬂah _a| b|.
2. TpeyroabHUKH ABC u ACD nonobuu. 3HauuT,
- v SRR
5 = o oTKyna b* =c * b,.

3. CooTHoleHHe chenyeT W3 nonofna Tpeyrobhukos ABC u
CBD. v

Teopema Iludaropa
&9 Teopema 7.2 (meopema Mughazopa).

B npamoyeoavnom mpeyeoavnune xeadpam 2unomenysst
PABEH CYMMeE Keaopamos Kxamemoge:

c2m= g2+ b2,

Hoxazameavcmeo. Choxvm no4neHHo papeHcTsa 2) U 3) B T€0-
peme 7.1. TTonyuum
b2+az=c 'bI +c 'a. "—‘C(b. +a|) =(.'2.V

Bbl, BO3MOXHO, YIUBHTECH U oropunTecek: « M 310 Beé mokasa-
TeabcTea?» CTONbKO OBN0 CKA3aHO O BAXKHOCTH 3TON TeOpeMH, a eé
MOKA3aTeNbCTRO CBRIOCH K ABYM CTPOMKaM. 3Mech HeoBXoanMo 3ame-
THTb, YTO, N0 CYWECTBY, AOKA3ATENLCTBO TeopeMbl [THdaropa Haya-
JIOCE ¢ TIPOBCSOCHHS BBICOTHI B MPSMOYTOJIBHOM TpeyronbHuke, Co-
[AACHTECH, A0 3TOTO HAAO €IE A0AYMATLCA.

Ecnu xe roBopuTe 0 npodieMax, KOTOPLIE BOSHHUKANM MPH J0KA-
3aTeIbCTBE TEOPEMHBl ¥ APEBHHX MEOMETPOB, TO OOBACHANUCE OHKW
oTCYTCTBHEM anreGpamdeckoro annapara. Yro Takoe oTHOIIIEHWE OBYX
OTPE3KOB, OHK BMOMIHE SETKO NOHHMANIHN. A BOT NEPEX0N OT PABEHCT-
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7.1

Ba OTHOLIEHWI K PABEHCTBY MPOH3BEAEHHUH, KOTOPLIH M10H0ti coBpe-
MEHHHIH IIKONBHUK BOCNPHHHMACT KaK OYEBHAHBIH, ANS ApeBHUX
reoMeTpoB OBIT NMPOCTO HeBO3MoXeH. TpousBeseHWe OTPE3KOB IS
HHX HE HMEJIO TEOMETPUYECKOrO CMBICTA,

Teopema INMudaropa ¢popMynuposanack Kak paBeHCTBO MUIOLIA-
neii. IMenHO B Takoil dopMyTHpoBKe, CONPOBOXIAEMAA COOTBETCT-
BYIOIIMM AOKAATEALCTBOM, OHZ CTAHOBMTCS MCTHHHOW TeopeMoi
reOMETPHH, OAHOH U3 eé XeMuyKHH. NMo3TOMY Ml €I BEpHEMES K
HeH, KOTIa HAYHEM M3V4aTh IUIOWAIH INOCKKX duryp.

Brino Gbl HeCnpapeANHBO He OTMETMTH BAXHOCThL Anrcbpauye-
ckoit popmynuporkiu TeopeMbl IMudaropa. OHa MO3BONAET NPH N3-
MEPEHHH PACCTOAHI B KAKOM~TO CMLICHAE «CONHTH C NPAMOM», BLIATH
B NAOCKOCTE H Aainee — B NpocTtpaHcTeo. OO0 aToh paxHeliwen ponn
oTkputToll [1Hdaropom teopeMbl B TEOPHH U NPAKTHKE FEOMETPHH
cam ITndharop MOT NMUIL OTARBIBATHCA.

3aMETHM, YTO CTIPABELIHBO M YTEEPXKIEHUE, OOPATHOE TEODEME
Mudaropa.

Teopema, obpaThas reopeme ITndaropa

&y Teopema 7.3 (meapema, oGpamuan meopeme fughazopa).

Ecau ¢ mpeyzoavnuxe co cmopornamu a, b u ¢ esinoansnem-
ca pasencmeo c¢* = q? + b2, mo 3mom mpeyzoavnux
RDAMOYZOAbHOIUE, NPUMEM HPAMOU Y201 NPOMUEOACHCUM
cmopone c.

Joxazameavcmeo. PaccMoTprM TpeyronbHUK, CTOPOHB! KOTO-
pOro paBHel g ¥ b, a yron mexay HUMH — npamoii. [o Teopeme Muda-
ropa KBaJpar TPeTbeH CTOPOHBI paBer @2 + b2, T. €. 3Ta CTOpOHa PaBHa
¢. 3HAYUT, MOCTPOEHHBLIA HAMU TPEYroNLHMK pPaBeH NAHHOMY [0
TPEThbeMY MPH3HAKY PABEHCTBA TPEYrOJNbHHKOB. W

Hcxonsa M3 CBORCTB MOAOGHBIX TPEYTO.TbBHHKOR, MOXHO chopMmy-
aupoeath Teopemy Mudaropa e 6onee odileM BUiE.

0000ménnan teopema Iugaropa

by Teopema 7.4 (0606uénnas meopema Mupazopa).

Iyemoe ABC — npamoyzoavnotii mpeyzoivhuk ¢ zunome-
nyzoii AB. Paccmompum xaxkue-mo mipu coomeemcmeen-
notx ompeska 6 mpeyzoavnuxax ABC, ACD u CBD (CD —
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evicoma ¢ ABC). Obosnavum ux uepes I, I, u I, coomsem-
cmeenno. Tozda cnpacedaueo pacencmeo I2 =1} + 12,
Hoxazameascmen, Kax mpl 3naem, tpeyronbinkn ABC, ACD u

CBD (puc. 313} nono6nm. CornacHo choHCTBY NMOROGHBIX TPEYTONbHH-
KOB, nobpie ABA COOTBECTCTBCHHBLX OTPE3KA B HUX OTHOCATCA OAWHAKOBO.

Ayio u3 apobeit uepes A. Toraa /, = Ac, I, = Ab, I, = ha. U ecny Mul Te-
Nepb B PABEHCTBE ¢2 = b2 + g2 ymHOXNM 06€ YacTH TOUAEHHO Ha A%,

-rononyqumff.=lf, +I§.V

AB® 3anayu, 3agaHusg, BOMPOCH

816(8). [TpaMOYTONBHLIE TPEYTOABHHKH C HENOYMUCHAEHHBIMH
CTOPOHAMH HasbiBaioTCA nudazoposvimit (TPEYrollbHUK CO
cTopoHaMHK 3, 4, 5 Ha3HIBAIOT ETUIETCKHUM), 3 TPOWKH UEMBIX
4YHCen, U1 KOTOPHIX BBIMOAHSETCA COOTHOLIEHWE, CBA3bI-
Baloiliee CTOPOHH MPIMOYroJIbHOTO TPEYTOAbHHUKA, — nuda-
eoposvimu mpoiikamu. [NpoeepuTe, YTO CIEAYIOLIHE TPOHKH
yHeen Spasiorced nudaroposwiMu: 3, 4, 5. 5, 12, 13; 7, 24, 25.
INposepbre Taicke, 4To npu MOBLIX m W A (m > n) yncaa
m? — n, 2mn, m? + n? npeactarmawT coboit nudaroposy
TPOHKY.
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7.1

817(n). 3annnTe IPONOPUMIO INS BLIYMCNEHHHA CPEOHETO
NPONOPLHOHATEHOTO OTPE3KOB ¢ ANHHaMH 1,2 1 0,3. Buiunc-
JIUTE JHAYEHHE CPEAHETD NMPONOPLHOHAIBHOLQC.

818(m). Ucnonbaya pucyHok 314, HalZKTe BETHUHMHEI X U ).

C
a) g) A
¥
X X
6 D
5
C B

Puc. 314

819(m). Jokaxure, 4To NPOEKUUYA KATETOB HA THIOTEHY3Y NMPO-
MOPUHOHAJIBH B KBAaApaTaM KaTeTOB.

820(H). KateThl NpaMOYTONLHOTO TPEYTOABHHKA OTHOCSTCH
Kak 4 : 3, a runoTeny3a pasHa 75. Haitante npoekuun KaTe-
TOB HA FHNOTEHY3Y.

821(m). B npaMoyroibHOM TpeyrojbHUKe pa3HOCTh NPOSKIHI
KATETOR Ha runoTeHy3y pasHa 10 cm. HaiawTe runoreHysy,
ECAH KATETH OTHOCATCH Kak 3 : 2.

822(m). NokaxuTe paBeHCTBO 1A
BLICOTHI, ONYIEHHOR HA THNO-
TEeHY3Y B NPAMOYIOALHOM Tpe-

YTONBHHKE: 1 = a_:a_

823(m). Ha pucyuke 315 B Tpe-
yronsHuke ABC yron C nps-
moit, ¢ = 10, A = 4.8, HaiauTe
a, b.
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824(n). Mo pucyHky 315 oTBeTHTE Ha CACSAYIOLIKE BONPOCH.
a) IIpuBeonTe npuMep oTpe3ka, SBIAIOINETOCH CPEOIHHM NMPO-
NOPLUMOHANTLHEIM 1% IBYX NPYTHX OTPE3KOB.
6) [Touemy kater BC ecThb cpelHee NPONOPLUHOHATLHOE MEX-
Iy THROTeHY30i 1 cBOcH NpoeKLUKER Ha HeE?
B) [lokaxure noaoGHe TpeyronsHHKoB BDC n BCA v 3anu-
LIHTe HYAKHOE ANY NOOTEePXKALHUA NMYHKTA 6) paBeHCTEC.
r) lNonobue kakux elé map TPeyrOJIbHHKOB MOXHO LOKA-
3aTh? Kakie paBeHCTBA MOXHO NMOJYYHTh H3 IMOZOGHA 3THX
Nap TPeyroJIkHHKOB?
a) Haitaure:
1) A, b,ecmna,= 36, b,=25;
Da,aecanc=3h=.2;
3)a,, h,ecnnb=12, 5, =6;
4Ya,b,becnna=6,c=9.
€) Bripasue:
1)euepesaua,
2 cuepesbubd,;
3 cuepesaub.

825. B npaMOyronLHOM TPEYTOJNbHUKE ¢ KaTeTaMH 3 u 4 onmyile-

HA BBICOTA Ha runoTeHysy. Haiinure 3Ty BHICOTY H OTpPe3KH,
HA KOTOpBIE OHA JEIMT THIOTEHY3Y.

826. Bricota NpAMOYTONBHOTO TPEYTOJIBHUKA NEMHT TMIIOTEHY3Y
Ha OTpe3KH WINHO#M 1 1 2. Hatinyre KaTeThl 3TOrO TPEYTONBHHKA.

827(n). [lo nanHuM pucyHka 316 Haitoure BD.,
B C B

| i /l\
0
5 a A o c
0 \l/
A 12 D

Puc. 316 Puc. 317 Puc. 318

828(n). ABCD — kpagpar (puc. 317), AC = a. Haiinure AD,

829(u). ABCD — pomb (puc. 318), AC = 8cM, BD = bcMm.
Haitnure nepumetp pombOa.
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7.1

830(u). B TpeyronsHuKe, CTOPOHB KOTOPOTO paeHE 6, 8§ u 10,
npoeeneHa BeICOTa K Gonbieil cropone, Hafiaute orpeskm,
HAa KOTOpHiE BbICOTA AEJMUT 3ITY CTOPOHY, M AIMHY 3TOi
BBICOTHI,

831. CyMma kaTeTOB NPAMOYTONBLHOIO TPEYTONBHHKA paBHa 17, a
rUnoTeHyaa pasHa 13. HaitanTe xaTeThl 3TOTO TPEYTONBHMKA.

832. Pazpexbre nNpsMoyroibHEeL TpeyroabHHK Ha TPH Mono6-
HBIX MeXay coBol TpeyroasHuKa.

833. TMnoTteHy3a NPAMOYIOIBHOTO TPEeYIOABHKKA paBHa /17, a
Npou3eeAcHWe kKaTeToR paBHO 4. Hallavre kartetel 3T0rO Tpe-
YIOALHHKA.

834. IN'mnotewny3a NpaMOYTONBHOTO TPEYTO.TbHUKA Ha | Goabuie
OIHOTO M3 KATETOB, 4 CYMMA KATETOB HA 4 §0o/blle rMNOTEHY-
3bl. HallauTe rumoTeHy3y 3TOro TpeyroabHHKa.

835. INunoTeHy3a MpAMOYTOABHOIC TPEYIOALHHKA PaBHA 3, a
BLICOTA, NMpOBeI&HHAA K Held, paeHa 2. HajioHTe MeHBIUHH
KaTeT 3TOTO TPEYTOABHHKA.

836. Ha pucynke 319 48 — xacatenbnas. Haiinure 4 8.

837. TpeyronsHnk A BC Bnucan B oKpyXHocTh (puc. 320). Cro-
poHa AC pasua 8, a cropona C8 pasHa 6. Haitonte paamyc
OKPYXHOCTH.

838. KateTsl NpAMOYTOILHOTO TPEYroAbHHKA PaBHEL 5 1 5.3,
HatigMte MeInaHy K THNIOTEHY2E,

839. CTOpoHa PaBHOCTOPOHHErO TpeyrofisHHKa pasHa 18./3.
HaiiguTte GUCCEKTPHCY 3TOTO TPEYTOMEHHKA.

840. BrccekTpuca paBHOCTOPOHHETO TPEYTOAbHWKAa paBHA
2./3. Halinute cTopoHy 3TOT0 TPEYrOIbHHKA.

841. THNOTEHY3a NPAMOYIOABHOTG TPEYToNsHHKA PaBHa 5.3,
a OoMH M3 KaTeTOR paseH 5, HalauTe apyroit katert.

Puc. 319 Puc. 320
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842. B pasnoGokoit TpancuMK GOKOBLIE CTOPOHBI paBHLI MO 35,
a OCHOBaHWs paBHbl 6 1 12, HalianTte BHICOTY Tpaneumm.

843. B papHOGOKO Tpanelwd OCHOBAHHS PaBHH 5 M 13, a BbI-
coTa pasHa 3. Hafiaure LinHBl GOKOBBIX CTOPOH.

844. B oxpyxHocTH paguyca |7 npoeeaeHa xopaa, paHaa 16,
Halianre paccTosiHue oT LEHTPa OKPYXHOCTH A0 XOPIBI.

845. B oKpy:KHOCTM Ha PacCTOAHHH 3 OT UEHTpa MpoBedeHa
xopaa, uHHoli 8. HalouTte pandyc OKpyXHOCTU.

846. CtopoHa xBagpara pasHa 6. Onpenenure paguyc oKpyx-
HOCTH, OITHCAHHOH OKOJIQ KBaapara.

847. Pannyc OXKpyXHOCTH, ONUCAHAON OKOJIO KBaApata, paBecH
4./2 . Onpenenvire cTOpoNy KBaIpaTa.

848. CropoHw napauienorpamma pasHel 6 H 10, a oaHa H3 AK-
aronaneti papua 8. Hailtanre yron mexay 2Tol aMaroHaibo u
MEHELIEH CTOPOHOM napanienorpaMma.

849(m). CTtopoHa paBHOCTOPOHHETO TPEYTONbHHUKA PABHA 4.
HaiianTe BBICOTY 3TOr0 TPEYTOJBHHMKA, PagHYC CMHCAHHOMN
OKPYXHOCTH, PaIHYC BITHCAKHOH OKPYXXHOCTH.

850. B xpaapat co CTOpOHOH @ BNMCAH APYroil KBaapart, Bep-
LIHMHEI KQTOPOTC AEJIAT CTOPOHBI JAHHOTO B OTHOWIEHHH 3 : 4.
HaiiauTe cYOPOHY BIIMCANHOTO KBaAPaTa.

851(n). Halinute anaroHans KBaapara o CTOPOHOH 4.

852(m). Jokaxute, 4TO B AaHHOM TPEYroJibHHKE NpoN3Bele-
HHMA KaXA0H CTOPOHBI Ha NPOBEIEHHYIO K Hel BBICOTY PABHEL
Mexuay coboit,

853(m). BuicoTa NpAMOYTONBHOTO TPEYTOMBHHKA ACNHT ero Ha
OB TPEYIONBHHMKA, PamMychl OKPYXHOCTeH, BNUCAHHBIX B
3TH IBa TPEYTONbHKHKA, pabHbl | 1 2. Haltaute panuyc okpyx-
HOCTH, BMTHCAHHOH B HCXOOHbI TPEYTONbHHK.

854(m). Joxaxure, 4YTO B NPAMOYTMILHOM TPEYTONBHHKE PAIu-
YC OMUCAHHOH OKPYXXHOCTH paBeH MeanaHe, NpoBenéHHOH K
FHIOTEHY3e, H paBeH MOJOBPUHE [MIIOTEHY3bI,

855(m). JokaxuTe, YTO B MPAMOYTONBHOM TPEYTOIBEHHKE paniu-
¥C BNUCAHHOM OKPY)XXHOCTH MOXHO BHIYMCIHTD No hopMyne

r=% a+b-oc.
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856(m). NokaxuTe, YTO B NPAMOYrONLHOM TPEYrONbHUKE GHC-
CEKTPHCA MPAMOTO YI/ia SBISETCA OOHOBPEMEHHO U GHCCeK-
TPHCOM YIyIa MEXIY MEOIHAHOH Y BHICOTOM, BRIXOAAIIMMY U3
3TOH BepIUMHEL.

857 (m). B TpeyronbHuKe €O cTOpoHamM 6, 7 ¥ 9 npoBeneHa Bbl-
coTa X Gonbliei cropoHe. HafiauTte BHICOTY M OTpedxu, Ha
KOTOpPBIE CTOPOHA ASTUTCA 3TOM BHCOTOH.

858. Hallnure ocHopaHHE paBHOGENPEHHOTO TPEYroJNbHHKA,
€CJIM BHICOTA, NpPOBEeOEHHAS K OCHOBAaHMIO, PaBHA 5, a BbI-
coTa, NPOBeaEHHaN K DOKOBOH CTOpOHE, paBHa 6,

859(m). JokaxuTe, 410 eCIM ANA CTOPOH TPEYrONLHUKA MMEET
MECTO HEpaBEHCTBO @2 + 4?2 < ¢2, TO BHICOTH, ONMYILEHHLIE HA
CTOpPOHBI & M A, IPOXOAAT BHE TPEYTONbHHKA (T. €. YTON MEX-
Y 3THMH CTOPOHAMHM TYIO ).

860(m). OcHoBanHs TpaneunH paeHb 10 B 20, 6oKoBLle cTOpO-
HBI paBHbl 6 U 8. Hafiute yros, noa KOTOPBIM [EPECEKAIOTCA
NpPH NPOJOIKEHHH OOKOBBIE CTOPOHH TPATIELIMH.

861. Hajtnure panuyc OKpPYXKHOCTH, BIMCAHHOMN B pOMG, CTOPO-
Ha KOTOPOro pagHa 25, a caHa w3 auaroHaiei 14,

862(m). JoxaxuTe, YTO €ClIM PAOHYCH OKPYXHOCTEH paBHbl R
U F, @ PACCTOSTHWE MEXAY MX LIEHTpaMH 4, To ITKHA  obureii
BHELIHEH KacaTenbHOM K 3THM OKPYXHOCTAM {(pacCTOsiHHE
MEXAY TOUKAMH KaCcaHHA) MOXeT ObITh HallieHa no dhopMyne
dl=a?—(R-r2.

863(n). Ha oasoit U3 CTOPOR NPAMOTro yraa B3AThl TOUKH A U B
Ha pAcCTOAHMM g M b oT BepuiMHbl, Haltnurte panuyc okpyx-
HOCTH, npoxoasweit yepes Touku A 1 B K xacawmmerica apy-
Toif CTOPOHBI 3TOrO Yrna.

864(T). OcHoBanus Tpaneuuy pasHel 20 1 10, a 60KoBBIE CTO-
poHb! 6 ¥ 8. HallauTe paIHyc OKPpYXHOCTH, IPOXoas el ye-
pPe3 KOHUB MEHbIUeH GOKOBO# CTOPOHBI H Kacalowelics npda-
MOit, coaepxaleti pyryio S50KoByIO CTOPOHY.

865(T). B npaMoOyronsHoM TpeyronsHuke ABC yron npu pep-
wmuHe A paeeH 60°, O — cepenMHa TMNoTeHy3n AB, P —
LEHTP BNHCaHHOM oKpyxHocTH, Haitaure yron POC.
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866(T). Haitoute KaTeTbl NpAMOYTOABLHOTO TPEYIrOALHMKA, B
KOTOPCM OIMH U3 OCTPLIX YIAOB paBeH [5°, a rumoTenysa
paBHa 1.

867(7). Bricota MpaMOYroAbHOIO TPEYFONbHHKA, ONYWEHHANA
HA FHNOTEHY3Y, NeANT 3TOT TPEYTOABHHK Ha ABa. PaccTosiHue
MEXAY LEHTPAMY OKPYXHOCTEH, BITHCAHHLIX B 3TH TPEYrob-
HHKH, paeHo |. HailinuTe panMyc oKpyXHOCTH, BIHCAHHONR B
HCXOAHMI TPEYIONbHHK.

@ 868. Tpu pebpa, BHIXOAAINIHE U3 ONHON BEPLUMHB NPAMOYIOMb-
HOIO NMapajfieieNnKneas, pasHs @, # 1 ¢. Hafiaute anudy nua-
roHany 3roro mapanaeienuneaa. (Ionyaue HyxHylo dop-
MYJTY, Bbi NOJYYHTE OOHO W3 BO3MOXHbIX IPOCTPAHCTBEHHBIX
o000weHu it Teopemst Mudaropa.)

869(T). B npocTpaHcTee nanu Touku A, B, C n D. U3sectHo,
yto AB=BC=25,AD=DC=139, AC= 30, BD = 56. Joka-
KHTE, YTO AZHHBIE TOYKH JIEXAT B QAHONA NIOCKOCTH,

870(T). B npocrtpancree gaHel To4kU A, B, C U D TakuM
o6pasoM, uro AC = BD = CD =5, AB= /5, BC = 10,

AD=2.035.
JokaxunTe, YTO AAHHbBIE TOMKH JIEXKAT B OOHOH NAOCKOCTH.

7.2. TpuronomMerpuaecKue (PYHKIHH.
TeopeMbl KOCHHYCOB H CHHYCOB

CHHYC H KOCHHYC OCTPOro yrjia

g PaccMOTPUM MPAMOYTONLHBIN TPEYrOAbHHK ABC ¢ NPAMBIM YIOM
npH sepwidte C M YIIOM NpH BepllinHe A, paBHBIM ¢, (pHc. 321).

B

Puc. 321
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7.2

BC
Hazoeém cunycom yzra o omuowenue 1B’ m. e. OMHouteHue

npomuaonexcditiesd Kamemda K inomenyse, 3aHHLIIBM 3aTo b BHOC
paBeHCTBA

. BC _a

sing=— ==,
AB ¢

Kocunyc o ecmo omuomenue npuasexcauiezo kamema kK 2uno-
menyze:;

AC _ b

cosu=-"— ==,
AB ¢

Bce npaMoyroabHble 1TPeyroABHHKY ¢ OCTDBIM YTIOM o MTOAOOHBI
mexay coboii. TMo3ToMy yKasaHHBIE OTHOLUEHMSA, ONpeleaslolue
CHHYC U KOCHHYC, CAHHAKOBBL IIA BCEX TAKHX TPEYIrONBHUKOB, a Ciie-
LOBATENBHO, 3ABHCAT Wb OT BENHYMHLL &, ABAAIOTES GyHKUHEH o,
CHHYC ¥ KOCHMHYC — 1B MepBbie N caMble BAXKHBEIE TPHTOHOMETPH-
yeckue GyHKUKK. {(BTopas 4acTh COBA «TPUMOHOMETDHA» — «MET-
pUd» 03HAYALT, KAK MBI 3HAeM, «<H3MepeHHe». TaK UTO «TPHIQHOMET-
pHA» — 3TO JOCHOBHO «H3IMEPEHHE TPEYrolbHUKOB». ) TpHroHoMert-
pud — paiien MaTeMaTHKH, B KOTOPOM H3YUaloTca CBONCTRA CHHYCA,
KOCHHYCR2, TaHreHca, KOTAHIEHCA W OpYyTrHX TPUIOHOMETPHYECKHMX
bynkumii,

Ecan B paseHcTse a2 + H2 = ¢? (Teopema IMudaropa) nonenuts
NoYJIEHHO 06e YacTH Ha ¢2, TO NOIYYUM

CRERE

(sin )2 + (cosa): = .

HocneaHee paBeHCTBO, TPHIOHOMETPHYECKHI IKBUBANEHT Te€O-
pembl [fudaropa, sRAAeTCA OCHOBHBIM TPUMOHOMETPHYECKHM pa-
peHCTBOM. Ha HEM OCHOBWBAeTCH BCA TpHroHoMeTpHs. MoxHO cka-
3aTh, YTO BCS TPUTOHOMETPHA MPOHCTEKaET U3 TeopeMbl Mudaropa.

TaHreHe U KOTAHTEHC OCTPOro yriaa

&3 Kpome cHHyca U KOCHHYCA K YHCY Hanbo/ee YacTO BCTPEYAIOMHXCH
TPHIOHOMETPUHECKUX DYHKUHIA OTHOCATCA TaHTeHC (3anucelBaeTcs
12) M KOoTaHTreHc (cig):

ac
AC

go=

Uall
Hlg
]
8

, clgo=

>
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Tanzenc veaa o ecmb 0OmHOWERUE RPOMUGOICHAIUE20 K-
mema Kk npusesmamemy.

Komanzenc y2na o — omuowenue npuseNcaiiiezo Kkamema K
NPOMUBORENCAIUEMY.

W3 onpeneneHMit 4eTHIpEX paccMOTPEHHBIX TPHUTOHOMETpHYE-
CKHX OYHKUMIH ¢NeayloT COOTHOILEHUS:

— Sina — o5«

o’ ctg o Gno tgactga=1|.

W3MeHeHMe TPHIOHOMETPHYECKHX hyHKIIHIH
Ha uuTepsaje [0°; 90°]

@ PaccMOTpHM Telephb B NpAMOYTOJILHOM TpeyronbHuke ABC yroa npu
Bepiiuve B (cM. puc, 321). Ero seanynHa gonoauser 2o 90° yroa A,
T. &. OH paBeH 90° — o, C ApYrofi CTOPOHDI, HO OTHOILEHHIO K 3TOMY
yray katetT AC ApAAeTSa MpOoTHBOASKAIUNM, a KaTeT BC — npnaexa-
WHM. B cOOTBETCTBHH ¢ onipeleicHHeM TPHIOHOMETPpHUYECKMX (DYHK-
LMK HMeeM:;

. o _AC _
5in (90° - g) = 4B =cos d,
cos (90° — a) =sina, ctg (90° —a) =tz o.

TMpocneanM, KaK MEHSIOTCS 3HAYEHUA BBEAEHHBIX TPUTOHOMET-
pudeckHx pyHKUMit, Koraa yroa usmenserca ot 0° ao 90°.

Xora npu o = 0° 1 a = 90° npAMOYTONLHOTO TPEYTOJABHHKA HET,
MOHATHO, 4TO NIPH & = (° MB1 A0JDKHBL MONOXHTL sin 0° =0, cos 0° = |;
a npu o = 90°, HaoGopoT, sin 90° =1, cos 90° = Q.

ITpu po3pacTanuu yraa or 0° ao 90° cuHyc Bospacract ot Q1o 1,
a kocuHyc yormaeT oT | g0 0. TNMpuuémM Kaxnasa M3 STHX PYHKUKH
npoberaer Bee 3Haveuuda o7 0 go |. B 3ToM HerpymHo yDeauThed,
HanpHMEP, CASOVIOLIUM 06paszoM.

PaccMOTpUM YETBEPTh eMHHHYHOFO KpYy-
ra (T. ¢. Kpyra, paauyc KoToporo paseH 1), B,
orpaHn4eHHYio Oyroit ByBB,, olnH U3 KOH-

OB KOTOPO# — TouKa B, nexut Ha ayve AC,

Mycts C — npoekunst Bua AB,, D — npoek- D B
s Bua AB,, Torna AC=cosa, AD=sino. sinol |

(pnc. 322). Mpu nepemeiennn Toukn B ot B, y o

K B, «BnaHO», 4TO sin o BospacTaeT 0T 0 10 1, cosa CB,
a COS o COOTBETCTBEHHO yOhIBaeT oT | a0 @, Puc. 322
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B

1 459

2 5 ]
C

l 60° 45°
1
B 1
Puc. 323 Puc. 324
@ Kpome 3HaueHM cMHyca B kocuHyca 1ia 0° n 90° HeoGxoanmMo

3HATh 3HAYEHMA 3THX GYHKUKME Npu o, paBHOM 30°, 45° u 60°.
PaccMmoTtpumM npaMoyroasHHY TpeyronabHUK ABC ¢ OCTPHIM YI-
JNoM npu BepliHe A, pasHbiM 30° (puc. 323). [locTpoum TouKky B,

CUMMETPHUHYIO B oTHocuTenbHO AC. B Tpeyronbuuke ABB,| Bee yr-
el paBHbl 60°, 3HaMKT, 3TOT TPEYTOAbHHK PABHOCTOPOHHMIA, U

i O = O = .g_g = l
sin 30° = cos 60 =3
Mo Teopeme IMutharopa, cuuTas aaAa yaobeTea, YTo AB = |, Haitngm

AC= Il —‘1‘ = ?.Taxnmoﬁpamm,

cos 30° =sin 60° = —?

Jna onpeneneHuda 3HaueHMit TpUroHOMeTpHUeCKUx PyHKLUMT yraa,
PaBHOTO 45°, PacCMOTPHM NPAMOYTOMSHBIH TPEYTONBHHK, KATEThl KOTO-

poro pasHbl 1 (puc. 324). TunoTeHy3a 371010 TPEYroNbHUKA paBHa /2,
3HaumT,

sin 45° = cos 45° = %2 .

Bocnonb3oBarmuch (hopMyNaMi, BRIPAXKAIDILMMH TAHIEHC U KO-
T&HTEeHC, NoAYYUM, uTo tg (° = 0, Koraa yroa po3pacraer 1 npuoau-
xaeTca K 90°, Bo3pacTaeT M TAHTEHC, CTAHOBACH CKOJIb YIOOHO DOMb-
IWKHM npu npuoauxeHnn K 90°. IIng yrna 90° TaHreHC He CYLUECTBYET

(o= sne

cos o' PH M3MEHEHUHU & OT 0° 10 90° uncnuTenb 3TOMH ApO-

Gu Boapactaet ot ( 10 1, a 3HaMeHaTeNE YObIBaET OT | oo 0) .
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COS ¢t
sin o
HiAK yra ot 90° no 0° KoTaHreHc HEOTPAaHHYEHHO Bo3pacTacT. Jns
vria 0° KOTAHTEHC HE CYIUECTBYET, KPOMe TOTO, MMeeM CeayIoliHe
paBeHCTBA:

Hng koTaHreHca Bcé Ha0BoOpoT (ctg o= ) [pu yMeHpLIe-

1g 30° = cig 60° = ?, 1g60° =ctg30°= /3, tgd45°=cigd5°=1.

TpHroHoMeTpHuYeCKHE (PYHKIMH TYNOTO YTJia

@ OnpeaennM Tetieph 3HAYEHHA TPUIOHOMETPMUCCKHX (PYHKUMIA Ty-
TIBIX YTIOB.

PaccMOTpHM eIMHUYMHBIA MOAYKPYT ¢ LEHTPOM A, oTpaHHYeH-
HH#| ayroi BB\ B, (puc. 325; AB, — panuyc, NepneHIHKYASPHLIA
AnameTpy ByB,). Bo3abMEM Ha OAYOKPYKHOCTH ToUKU B U B’, coor-
BETCTBYIOLLME YTTIaM o H 180° — o DTH TOUKH CHMMETPHYHB OTHO-
CHTENIbHO AB|, T. €. X TPOCKUHHU Ha A B, coenagaioT. Ho AD = sin o,
EcTecTBeHHO CUMTATB, uTO H sin (180° — ) = sin o

Hnaue 06CTOUT A€N10 ¢ KOCHHYCOM. YToOb OTIHYMTE IYUH 48, 1
AB,, NONoXnM, UYTO aydy AB; COOTBETCTBYET NMONMOKUTEALHOE Ha-
NpapfeHue, a ayyy A8, — oTpHuIaTeNbHOe, A TaK Kak Toykn Cu '
CHMMETPHYHBI OTHOCHTENIBHO A M AC = cOs o, TO ECTCCTBEHHO CYH-
TaTh, YT0 ¢0s (180° — o) = —cos a.

Bo MHOI'MX réOMETPHYECKHX TeopeMax K GopMynax HCRoNk3y-

10TCA TPHTOHOMETPpHYecKHe MYHKIWH. BaxHeH MK ABNMIOTCA Teo-
peMa CHHYCOB U TeOpPeMa KOCHHYCOB.

BI
B'/—-—I\B
180° —a
[+
B, ¢ A C B,
Puc. 325

243



TeopemMa KOCHHYCOB
&9 Teopema 7.5 (meopema kocunycos).

Paccmompum mpeyzoasnuk ABC, yzant komopoeo Gydem
cuumams pacroimu A, B u C, a npomuesosexcauiue um
cmopount coomeemcmeenno a, b u c. Tozda cnpaecedaueo
paeencmeo

al=p2+ c? - 2bccos A.

orxazameasvcmeo. TpopecaéM B 1aHHOM TpeyroabHuke ABC
BHicOTY BD (piic. 326). YunThiBas ONpeneaeHUE CHHYCA U KOCUHYCa,
HE3aBMCHMO OT BEJIUYMHBL yraa A umeeM {oBpaTHTe BHMMaHHe Ha
chnydait Tynoro yrna)

CD=|b—ccosA|, BD=csin A.

B B B

A b C A C DD A C
Puc. 326

Teneps no Teopeme Mudaropa
al=BDI+ CD?=(b— ccosAP + {csinA) =
=} —2bccosA+ c¥cos? A +sin2A)=b2+ 2 —2bccosA. ¥
3aMeTnM, YTO TEOpEMY KOCHHYCOB MOXHO A0K23aTh, HE HCIONb-

3y4q Teopemy [lugaropa. INMposens shicory 8D (puc, 327), nonyuum,
4HTO

b=ccosA+acosC, (1)
B B
L34 a a
[
D b
A b C D A C
Prc. 327
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MPHIEM ITO PaBEHCTBO BEPHO, KAKOBLI Okl HH OBUIM yTiel A 1 C, 3a-
TIMIeM €€ 1Ba TAKUX XKe papeHCTBa:
c=acosB+ bcosA, (2)
a=bcosC+ ccosB. 3

¥MHOXHM Tenepk papeHCTBO (1) MoyleHHo Ha b, paseHCTRO (1) Ha ¢,
a papeHCTBO (3) Ha (—a) u cnoxuM. [IpecGpasosaB NMomy4HpILeecsd
BHpaXeHHe (NMpoBepLTe), NONYYHM PABEHCTBO

b2+ c2—a?=2bccosA,

npeacTapsomee coboilt TeopeMy KOCHHYCOB, 3alTMCRHHYIC HEMHOIo
HHAaue,

& TeopeMa KOCHHYCOB yIOoGHa 018 onpeAcAeHHs BUIA TPEYro/ib-
HHKA (SBAACTCA JIM TPEYIrOABHHK OCTPOYTONLHEBIM, NPIMOYTONbHBIM
HIH TYNMOYTONEHEIM). Bemp s 3TOre NOCTATOMHO ONpPeNelyuTh 3HAK
KOCHHYCA, COOTBETCTBYIOLIErD HAHGOABILCMY YINY.

Ecau a — maubonswman cmopoHa mpeyzonsiika, mo 3mom
mpeyeoavrux 6yoem ocmpoyvzoabHiM, NDAMOYVZOAbHUM Wit myno-
V20AbHUIM 8 3QGUCHMOCIII OM MO20, GORLIIE HYAR, PAGHA HYAIO Ul
Menvwe Kyas eesimuna b2 + ¢ — a’.

Teopema cunycos

& Teopema 7.6 (meopema cunycos).
Obfo3nauum cmopoNnt u yz2abi mpe-
yeoavnuxa ABC max e, kax u @
meopeme Kxocunycoe, R — paouyc
onucannoii oxoao ABC oxpyswcnocmu.
Toeoa evtnoanmomcen pasencmaa:

a _ = _C _
sind sinB sinC 2R.

Joraszamenscmeo. Tlpopeném B Heko-
TOpo#H OKpYXHOCTH Xopay KM (puc. 328).
Sta xopla ACTHT OKPYXKHOCTH HAa ABE IYTH.
ITpu 3TOM BIWUCAHHBIE YIAH, OMHPAIOHIHECA
Ha xopay KM, ¢ BepIUMHAMH Ha pa3HbIX Dyrax
BONOAHSIOT ApyT Apyra a0 180°. TlycTh yITIN C
BepiIMHAMH Ha Gonplueit ayre papHbi o. MTpo-
THBOJIEXKAT UM YIAB BemHMuHOW 180° — o
Kak MBI 3HaeM, CHHYCH 3THX YIJIOB PaBHH. Puc, 328
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[Tpoeeném B paccMaTpuBaeMoli OKpyXXHOCTH JnamMetrp KP. Yron
KM

KPM papen o. CnenosaTensHo, M _ stn o, i =—— = KP=1)R,
KP sin ¢

Teu caMBIM MBI JOKA3ATH TEOPEMY CMHYCOB, MOCKOALKY CTOPOHLI
TPEYTONbHUKA ABC SABASIOTCA XOPOAMM ONMHCAHHON OKOMO HEro oK-
PYXHOCTH, 2 YIAHI TpeyroibHuKa ABC onupaioTes Ha 31U Xopasl. W

Teopema cvHyCcOB GBIBAET OUEHB [TONE3HOI B 3afayax, rae Tpeby-
€TcA HalTH paaKyC ONMHCAHHON OKPYKHOCTH, NPHYEM HE TOJLKO BO-
KDYl TPEYTOJIBHUKA.

(DopMyJ'lbl CJITOXKEHHA 1JIA CHHYCA H KOCHHYCA

&9 Boolue, TEOPEME! CMHYCOB M KOCHHYCOB OUEHb YaCTO HCMONb3YIOT
TIPY pELIEHHH BCEBO3MOXKHBIX [eOMETPHYECKHX 3a0a4 M JOKA3aTe/b-
cTee TeopeM. [MoxaxeM, KaK ¢ NOMOWIBIO TEOPEME CHHYCOB MOXKHO
MotysuTh hopMyny 41s sin (o + B).

IMycts o ¥ p — ocTpble Yriab. PACCMOTPHM IBa NPAMOYIOJBHBIX
Tpeyronbinka ABD u ACD c obmmM katetoM AD = |, pacnonoxeH-
HBIX, KaK Ha pucyHke 329. Ilycte £BAD = a, LCAD = B. Toraa
BD=1ga, DC=1gB, AB= ! LACD = 80° — B. To Teopeme

cos o’

BC _ AB \_ BC
sind  sin C) i UMEEM

sin A
tga g _ i

sin (@ + B)  cos &+ sin (90° — B)’
oTKya (TaK Kax sin (90° — ) = cos )
sin{o +f)=cosa-cosf-(1ga +igp).

CUHYCOB ANA TpeyronbHuka ABC (

_ Sino ~ sinp
3aMeHuB (g oo M tg P (tg *= e’ g p cos ), TIONYYHM OYeHDb

BaXHYIO hopMyny

sin (ot + P) =sina - cosf + cos o - 5in .

A

9 -p
B 1gaD 1gp C
Puc. 329
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Hra popMyaa IoKa3aHa HAMH MPY YCIOBUM, YTO & U § — OoCTpHIEe

yrasl. Ha caMoM fene oHa BepHa MpH AI06bIX o K B,

Ecan o U B — OCTpEIE YIB! M o > f, TO ¢ MOMOIIBIO 3TOTC Xe

NpHEMA HETPYAHO AOKA3ATh, 4TO

sin (o — B) =sin .+ cos B — cosa+sin .

AHANOruuHee (POPMYNIL 1A KOCHHYCA BbITAAAAT CSIVIOLLAM

obpasom:

cos{a+ P)=cosa>cos P —sinc - sinf,
cos (ot — ) =cos ¢+ cos f + sin ot + sin .

JlokaxeM, HanpUMep, NepByio Ha dopmyn. UMeem:

cos (o + ) =sin (90° — (o0 + P)) =sin ((90° —a) - ) =
=3in (90° — a)+cosP—cos (90° — ) *sinB =
=cosa+cosf—sina-sinf.

AM® 3anauu, 3agaHug, BOTIPOCH

871(m). o mavHBIM pucyHKa 330 HatnuTe TpUIOHOMETpHME-
€KHE PYHKLIH OCTPHIX YIIIOB.

B
P

N

6

4 10
M
A i C
Puc. 330 Puc. 331

872(n). lNo naHHKM pHcyHKa 331 Haitoure TpUTOHOMETpMYE-
CKMe QYHKUHU OcTpriX yrmoB. Kakoii W3 Hux MeHbLIe?
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873(n). Mo nanubiM pucyHxa 332 HailIMTe CHHYC M KOCHHYC
yI7a 0pH OCHOBAHMK TpeyronbHuka EDF

E
/ \ /f\
D M F A 1 D 3 B
Puc. 332 Puc. 333

874(n). Mo maHHBIM pUcYHKa 333 HaltanTe QYHKUWH OCTPHIX
YINOB TpeyronbHuKa ABC,

875(n). Noctpoiite yrom:
a) CHHYC KoToporo paeeH 0,4;
6) KocHHYC KoToporo paseH 0,6;
B) TAHTEHC KOTOPOTO PAaBeH 2.

876(u). Moxer nH ¢cnHyc (MJTH KOCHHYC) OCTPOTO YIJia psiMO-
YTONBHOFO TPEYTONBHMKA GBITh pABHEIM:

009  ©L 8 i

877 (m). Moryr ¥ OIHOBPEMEHHO CHHYC M KOCHHYC ORHOIC M
TOrO Xe OCTPOro Yria HuITE paBHBIMHK:

2) 0,6 1 0,8; 6) — u 23

L aus |20
ST

B)EHE.

378 (n). HabinuTe XOCHHYC YyrAa o, €CJIH CHHYC ero paseH % .

879(n). HailauTe cHHYC YIJ1a o, €CAIH KOCHHYC €TO paBeH % .

880(n). HaitanTe CHHYC, KOCHMHYC M KOTAHIEHC YIIa o, €Cln

_3
go=7.
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881(n). [lo naHHWM pHCyHKa 334 3anuunTe, YeMy paBHH AC
W BA.

B
A
40 16 16
55¢°
B 8 C A D C
Phc. 334 Puc. 335

882(n). o DaHHBIM pHCYHKA 335 3alIMIIATE, YeMy pasHbl AC
u BD,

883(m). B npamoyronsHoM Tpeyronsnuxke ABC (yron C npsa-
MOt} HaftauTe:
a) b, c, B, 3Has CB H yron A;
0) a, ¢, 3nan AC nyron 4;
B} 4, b, 3Han AB v yron A.

884(m). ITo naHHBIM pHcyHKa 336 HalIKTE NepuMeETp SIPIMO-

YIOIBHHKE,
B C
L
[H)
1 36°
A D
Puc. 336 Puc. 337

885(n). Ha pucynke 337 KM sbicota x AD. Haitgure KM, KD,
AD,
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886(u). Haitnnre nepumerp Tpeyronbuuka ABC (puc. 338), ec-
JH KOCHHYC yInia o paseH (0,2,

A &7

Puc. 338 Puc. 339

887(n). Ha pucyHke 339 ABCD — pomb, auaronans BD pasna
16, yron BAD pasen 70°. Haiinmte AD 1 AC.

888(n). Haiinure sin a, cig o (puc. 340).

A A
@ 2 a™N_26
10
B 24 C B C
Puc. 340 Puc. 341

889(n). Haitnvre cos a, tg o (pHe. 341).
890(n). Haiianre MN, MP (puc. 342).

C
M
a
[\
A B
26°
B

Puc. 342 Puc. 343 b

891(wm). Haitoure sin o, ecnucos o =

o =le

892 (m). HaianTte cos o, ecnn sina =

LF¥)

893(m). Haitante BD, AD (puc. 343).
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894(n). B npaMoyroabHoOM TpeyroibHuke ABC ¢ npaMbIM yT-
noM C runoTeHy3a pasha |, yroa B pased 30°. Hatinute ch-
HYCH, KOCHHYChI, TAHF¢HCbl W KOTAHIMeHCH OCTpHIX YTNOE
BAHHOTO TPEYTOJNIBHHKA.

895(m). B npaMoyroiabHoM TpeyronbHuKe ABC ¢ MpAMbIM yT-
aoM C xateTsl paBHB 1. HaitanTe CHHYchl, KOCUHKYCH, TaH-
TeHCHI H KOTAHTEHCH OCTPHIX YIA0B JAHHOTO TPEYrobHHKA.

896. Haiinure 3HaYeHUS BHIpAXEHUI!

a) cos? 30° — 3 cig 45°; B) cos? 39° + cos? 51°;
6) sin? 45° — § cos 60°; r) 1g 28° - 1g 62°,
897 (u). Onpesenure, 4TO GOMBLLE;
a) sin 42° u sin 45°; B)tg45°n 1;
6) cos 42° u cos 45°; rctgdscul,

898(H). PacromoxuTe B NOPSIAKE BOIPACTAHHA:
cos 17°, sin 52°, cos 52°,

899(n). Pacnonoxure B nopaike yorBaHKA
sin 73°, sin 56°, cos26°,

900(n). CpapHuTe BeIHYHHH OCTPLIX YTI0B & H B, €C/IH:
a)sina= %, sin B =0,6;
B)cosa=0,3, cosf= %;

Bytgo=206,1gp= %;

recga=2.3,ctgp=3.

901(H). B npamMoyronsHoM Tpe-
yroneHuke CDK  (puc. 344)
yron C npamoit, CM — sricora,
yron K pasen 60°, CD paeecH

2 . Hajinure CM. N

902(u). B mpaMOYroasHOM Tpe-
YToAbHRKe MNP (puc. 345)

yron N npamoti, NK — BLCcOTS, O
yron M paBeH o, oTpesok KP M K a P
paBeH a. Haiiante NP, Puc. 345
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903(n). B tpeyronbhuke DEF (puc. 346) DE = DF, yron Fpa-
BeH 75°, DM — pbicora, oTpe3ok EM pasen /3. Haitzure

DMu MF
D
B X C B 5 C
120°
y
2.3 x J§
L 60° wl
F MpE 4 6 D A Y £ D
Puc. 346 Puc. 347 Puc. 348

904(n). Ha pucyrke 347 ABCD — tpaneuna. Haitanre x u y.
905(m). Ha pucyHke 348 ABCD — tpaneums. Haiaure x u y.

906(B). BuimutiHTe 3HAYCHUA YETHIPEX TPUIOHOMETPUYECKMX
dbyuxkuni ana yrnos 0°, 30°, 45°, 60°, 90°, 120°, 1359, 150°,
180°. OthopMHTE OTBET B BUAE TabIHLIBL.

997 (n). sin o = 1. HailauTe ctg .

908(m). coso. = :2—"ﬁ . HaiiauTe tg oo

909(m). sina = Tz . Hafiante tg o

910(n). sina = g , 90° < & < 180°, HajiowTe cos a, tg .

911(m). MOXHO N1 YTBEPXKIATE, YTO €C;IM CHHYCH YIJIOB paB-
Hbl, TO PaBHBI M CaMH yrap?

912(H). VNPOCTHTE BHPAXKEHNA!
2) | —cos?ag;
0) (1 +sin a)(] — sin a);
BysinZa+cosla—1;
rysinfa +ctg? o+ sin o
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913(m). INo naHubIM prcyHKa 349 HallauTe B KAXKIOM CIYyae X.

a) D
B
3
X
30
A K C
&) A
X
5
C II7,_ ok B
Pnc. 349

914(m). [1o naHHBIM pHcyHKa 350 HafouTe cos E,

E
8
X N
10 6 8
/;T\
M F M o0 K

Prc. 350 Puc. 351

915(n). INo nanHEM pHcyHka 351 HailauTe MK
916(m). JlokaxuTe papeHCTBa L5 OCTPOrO YI/a o
sin (90° +a)=cosa, cos({90°+a)=—sinw

917. Haitaure Tpy ocTaBlIMecs TPUIOHOMETPHYECKHE PYHK-
uuH yraa (yron ot 0° ao 180°), ecau:

a)sinu=§; 6)cosa=—l; Bytgo. =2,

918. Joxkaxure cripaBeSIHBOCTE PABEHCTE:

1 1
aytigta+ 1= 1 6
)ig cos? o sin? o

—l=cg?a
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919. Ha#awTe sin(a + ) 1 cos{a + B), ecnu

sing = g,cosB=‘—|‘ {0 v } — ocTpbIE YIALL).

920. Cropona AB tpeyronbuuka ABC paeHa 3, 2/ BAC = 60°,
L ABC = 75°, Haitante BC M paguyc OMHCaHHOM OKONO
3TOFO TPEYTONbHHKA OKPYKHOCTH.

921. HaltauTe KOCHHYCHI YINIOB TPEYTONLHHUKA CO CTOPOHAMU 5, 6
u 10.

922. B tpeyronsHnke ABC cropoHa A8 B nBa pasa Sonsie BC.
IMyctb M — npow3sonabHas To4YKa Ha cropode AC, Joxkaxu-
T€, YTO PAIHYC OXPYXKHOCTH, ONMCAHHOH OKOGMO TPeyrofb-
HHKa ABM, B npa paia GOAbille paaHMyca OKPYXHOCTH, CNH-
CaHHOI{ 0KOJI0 TpeyronbHuKa BCM,

923, Haijinute cos ¢ 4 sin a, ecan:

L#¥)

a)tga=-l~; B)ctga=—=;

Bltgatctga =2z 3 rae o — yron ot 0 no 180°,

2 bl
924. TocTpoiite yroa o, 19 KOTOPOTO:

a)sina=g; 6)cos¢1=—l; Bytga=7, rpctga=-9.

925(m). CyllecTBYeT JH TPEYTONBHHK CO CTOPOHAMMU:

a)6, 6, 6; 1) 0,6, 0,8, 12;
©) 20, 21, 29; a) 8, 10, i2;
B) 6, 8, 12; e)s,9 3

Ecnu cymecTeyer, 10 onpegeanTe ero Bl {OCTpoyrob-
HBIA, NPAMOYTONbHEBIN WAH TYNIOYTONLHEINA),

926(B). OnpenenuTe BHA TPEYTOIBHHKA (OCTPOYTONBHBIN, (IPAMO-
YTONBHLIH UK TYIIOYTONGHEIN), 8CTH M3BECTHRE €0 CTOPOHEIL:

2)5,6,7; B) 1, /17, 4; ) 3, 46, J10;
. 111, LB [
6)516181 r)§94159 e)2 l+ 2

927(n). B Tpeyroavtnke ABC cropoxa BC pasua 543, AC
paeHa 4, yron C pagel 30°. Hajiaute AB.
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928(xu). B tpeyronsHuke ABC ctopeHa BC pagHa 4, AB papha
J13, yron € pasen 60°. Haiimure AC.

929(m). B tpeyronsHnke ABC cropoHa AC paBHa 3, AB paBHa
4, BC pasua /13 . HaiiauTe yron 4.

930(n). B tpeyroavHuke ABC ¢ npaMeiM yoaoMm C (puc. 352)
AB=9, BC=5.Touka M aenut AB B oTHOIEHH#M | : 2 cuH-
Tas oT A. Haltnure CM.

931(n). B pasHocTOpPOHHEM TpeyronbHUKe ABC co cTopoHoil 9
OTMEHYEHE! AB¢ TOUKH K W M COOTBETCTBEHHO HA CTOPOHAX
ABu ACT1ak, 40 AK . KB=2:1,a AM . MC=1:2. Hai-
DUTS THHY oTpe3ka KM,

932(s). OmHa CTOpOHA TPeyTONbLHMKA paBHa 3.2, a IBe apyrme
oBpasyior yroa 30° u orHocAaTes Kak | : 3. Halimwre oM cTOpO-
HH.

933(n). Oana u3 CTOPOH TpeyroJIbHHKa BiBoe BOABIIE IPYTOi,
a yroJi Mexay 3THMH CTOpOHAMHK paBeH 60°, JlokaxHTe, 4o
TPEYTOJIBHUK NPAMOYTOALHBIH.

934(t1). OnHa M3 CTOPOH mapasrenorpaMMa paeHa 13, a auaro-
HamM paBHet 10 u 24, Hatinyire yron Mexny AMaroHanAMH na-

pannenorpaMma.,

935(1). CTopoHbl MapauienorpamMMa pasHsl 442 u 6, a onHH
M3 YCAOB mapaniaejorpamma paseH 43°, Hainurte Sonsuryio
AHATCHanb NapajjenorpaMmma.

936(H). Ha pucynke 353 ABCD — napannenorpamd, BD nep-
NeHAHKYNApeH AB, AB paseH 2, BD papeH 3. Haiinute AC,

A
M B C
&/
A D
B
Puc. 352 Puc. 353
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937(n). B rpeyronbHuxe ABC cropoHa A8 pasxa 10, yron A
paBeH 30°, a yron 8B paeen 45°. Hafaure AC u BC.

938(m). B tpeyroanhuke A8C cropona BC pasHa 6, cTOpoHa
AC pagha 8, yron A pasen 30°. Haitnure ABu yrnl Bu C.

939. B tpeyroavHuke ABC yroa npu sepiunHe A papen 60°,
AB =3, BC =4, Haitaure cropoHy AC.

940. B tpeyroabHike ABC yron npu BepiiMHE A paBeH ¢,
AB =1, BC= g, Haitaute cropony AC. CKONBKO pelueHHt
MMEET 3ana4a B 3aBUCHMOCTH OT BETHYMHB g U ¢.?

941. Cpennas cTopoHa TpeyrofibHHKa Ha | 60able HAHMEHB-
el H Ha | MeHblue Hanboabluel cTopoHbl, KoCHHYC cpen-

2
HEro N0 BeNHYHHE YINa paBeH 3 HattauTte nepuMeTp atoro
TPEYroJbHUKA.

942, B tpeyroavHuke A BC n3BecTHbl cTOpoHn AB =3, BC =35,
CA = 6. Ha cTopoHe A B B3aTa Touka M Tak, uto BM = 2AM,
a Ha ctopoHe B(C B3ata Touka K Tak, uro 3BK = 2KC. Haii-
IMTE ANHHY oTpe3ka MK,

943. B tpeyronbkike ABC U3BECTHBI CTOPOHBI AC = 2, AB =3,
BC =4, Ha npawmoii AC 83g9T1a Touka D, otnuuHasa ot C Tak,
YTO TpeyroAsHUK AB[D) nonobed TpeyroabHHKy ACB, Haii-
aute BD, a takxe paccroanue ot D ao cepeamun 8C,

944. B TpeyronbHuke ABC OTPe30K, COSANHAOILINI cepeanHEl
AB v BC, paseH 3, cropoHa AB pagna 7, yron C paseH 120°.
Haiiaute ctopony BC.

945(m). CTOpOHbI TPeYronbHUKa PaBHbl @, b U ¢; m, — JJIUHA
MEIHaHBL, IPOBCAEHHON K CTOpOHE 4. [loKaxuTe, uTo

m} =3 QB+ 2 - a).

946. B TpevrosbHUKE CO CTOPOHAMH 3, 4 W 6 NMpoBeaeHA MEAHA-
Ha K 6oablueii cropoHe, Haitante KocHHyC yraa, o6pa3opaH-
HOTO 3TOA MEAHAHOH ¢ MEHBLUCH CTOPOHON TPEYTOMbHHKA,

947(nT). BHYKCIKTE 3HAMEHUS TPUTOHOMETPHUECKHX (hYHK-
1Wia AnA yraa 15°,
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948(nT). PaccMmoTpuM paBHOGeapeHHBR TpeyronbHUK ABC ¢
ocHOBaHMeM AC U YTIIOM NPU BeplUIMHE, paBHEM 36°. Joka-
XHTeE, 4TO GHCCEKTpHCa YINa NPH OCHOBAHHH JEJIUT 3TOT TPe-
YrONBHHK Ha OBa paBHOGAPEHHHX TPEYTOJIBHHKA, OOWH U3
KOTOPHIX noaoleH ucxonnoMy. Omnmpasck Ha 3T0T akT,
HAliAMTe 3HAYEHMA TPUIOHOMETPHYECKUX GYHKIUHE Lia
yraa 18°,

949, B tpeyronpHiike ABC yrnn A ¥ B paBHH COOTBETCTBEHHO
75° u 60°. Yemy paBRO OTHOIIEHHE CTOPOH AB W AC?

950(n). Haitnure pagnyc oKpyXHOCTH, OITHCAHHOI OKOJIO TPE-
YTONBHHKA, OB CTOPOHB] KOTGPOTO PaBHHI ¢ U b, a BHICOTA K
TpeThell CTOPOHE paBHa A.

951. OaHa cTOpPOHA TPEYTOJBHMKA paBHA 2, IpKIeXalIne K Hel
yrapl paBHB 30° H 45°. HaifouTe ABe OCTABLIMECA CTOPOHE
TPEYTOJIbHHKA.

952(8). [1ycTh OCHOBaHUE paBHOOCAPEHHOTO TPEYTONEHHKA paB-
HO g, GOKOBBIE CTOPOHEI PaBHEL b, BRICOTA, OIIYILIEHHAsI HA OC-
HOBaH#He, paBHA A. BhIpasuTe paaHyC ONMHCAHHOI OKOJIO 3TOr0
TPEYTONBHHKA OKPYXHOCTH uepe3 MIOOEIC ABe M3 TPEX BeH-
YHH: &, b u A. OrBeT 0pOpMHTE B BHAE TAOIHLIBL.

953. KaTeTHl NPAMOYTONBHOTO TPEYTONBHMKA PaBHBL 3 H 4.
Haiinnre pagnyc OKpYKHOCTH, POXOAAILEH Yepe3 BEPLUIHHE]
OCTPbIX YIVIOB 3TOTO TPEYrOJbHHKA H CEPEANHY GONBILETD Ka-
TETA.

954. CTopoHH TpeyroiabHHUKa paBHel 2, 3 u 4, Haitnure paguyc
OKPYXKHOCTH, NpoXoaailel yeped KOHUE HAUBONLLIEH H ce-
PeaIHHY HAMMEHBUICH CTOPOHbL,

955(m). Ipamas, nepecekaoliad OCHOBAHHE PABHOGEAPEHHOIO
TPEYIOABHHKA { NPOXOZIIAs 4Yepe3 [MPOTHBOMOMOXHYIO Bep-
LIKHY, OETHT 3TOT TPEYTONLHUK HA ABa. JlokaxuTe, YTo pammy-
CBl OKPYXHOCTE#H, OMHCAHHKX OKOIO 3THX TPSYTOINBHHKOB,
paBHBL

956. dan xsagpar co ctopoHoit 1. Haliaure pamuyc okpyxHoc-
TH, MPOXOMsALLElt Yeped BepIIMHY KBA/IPaTa, CEPEIHHY OAHOH
H3 CTOPOH, He COACPXKALMNX 3TOM BEPIUUHB, M UEHTP KBaa-
para.
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957 (m). B BrinyknoM uyersipExyronsHuke ABCD W3BeCTHO, 4TO
LABD=/ ACD=45° 2 BAC=30°, BC = 1. Haiioute AD.

958(T). HajianTe nepumMeTp TpEYroabHUKA, OOMH U3 YINIOB KO-
TOpPOTO PaBeH o, a paAMyChl BMHCAHHOH H ONKWCAHHOH OX-
PYXHOCTEi paBHbI COOTBETCTBEHHO U R.

959(T1). Haiiaute nepumerp yeTwipéxyroshuka ABCD, B ko-
TopoM AB=CD=q, LBAD=2BCD=0a<90°, BC* AD.

960(T). Ha OKpYXHOCTH, ONMCaHHOI OKONO TPEYroNbHHUKa
ABC, B3aTa Touka M. MNpamas MA nepecekaeTcs ¢ MpaMoi
BC B Touxe L, a npamaa CM — ¢ npavoit 4B — B Touke K.
HiapecTHo, uytOo AL = g, BK= b, CK = c. Hallonte BL.

961(T1). Touku A, B n C pacronoxeHs Ha O4HOM npaMoit. Ye-
pes TOUKY B mpoxoauT HekoTopas upavas. [lyete M — npo-
H3BOJIBHAA TOUKA Ha 3TOM npaMoi. loKaxHTe, UTO paccTos-
HHE MeXIY UeHTPaMH OKPY)XHOCTEH, OITHCAHHBIX OKONO Tpe-
YrolbHUKOB ABM v CBM, He 3aBUCHT OT NONOKEHHA ITOH
TouKH. Hallaute ato paccroauve, ecan AC=a, ZMBC =1,

962. B nupamuae ABCD ussectHnl pédpa AD = BC = g,
BD=CA=b, CD= AB = ¢. Hailanute paccTOdIHHAA MEXIY
cepeaHamMu AD n BC.

963(T). B NpocTpaHCTBE PacnoNoXeHbl YeThIpe TOUkd A, 8, C 1
D. U3BectHO, yTO AB=AD =15, BC =7, CD =25, AC= 20,
BD = 24, NokaxuTte, YTo AAHHBIE TOYKH JEXAT B GAHOH TLI0C-
KOCTH,

7.3. CooTHOmIEHMA MEXKAY OTPE3KaAMH,
BO3HHKAIOMIMMH NPH llepecedeHun
PSIMBIX C OKPYKHOCTBIO

OKpYKHOCTD H ABE AEPECEeKAoNINe €€ NpAMbIe

@ PaccMOTPHM Ha MI0CKOCTH ABE NPAMBIE, NEpecekaipiecs B Touke A,
FlycTb HeKOTOPAA OKPYKHOCTh MIEPECEKAET OAHY U3 FTUX TIPAMbIX B TOU-
Kax B n B, a npyryw — B Toukax C u C,. BosHukalownas nip1 31oM Kap-
THHA, YaCTO BCTPEUASTCS B paiHUHbIX FEOMETPHYECKHX TEOPEMax MU 3a-
nayax, ofvianaeT oNHHM OYeHb BaXKHBIM ¢BOHCTBOM. OKa3biBaeTca, Tpe-
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AABC « AAB,C, c

Puc. 354

YronbHUKH ABC u AC| B, nonoGibl Mexny coboil. 3mecs MBI BHOBb
0003HaYWIN BEPITUHH TPEYTOILHHKOB TaK, YTOOH OHM CNeAOBATH B MO~
pAaoKe cooTBeTcTBUA (prC. 354). 3aMeTHM, Y10 HA CAMOM Jefe Ha 3TOM
PHCYHKe AB¢ Maphi NOJOOHBIX TpeyroNnsHHKoB: ABC 1 AC,B,, a Taxxke
AB,C v AC\B, Tlps 270M COBEPIIEHHO HE BAXHO, TAE PACcIONOKeHa
TOYKa A: BHe WIH BHYTPH Kpyra.

CBOiCTBO XOpA B OKPYXKHOCTH

&) Teopema 7.7 (06 ompeaxax xopdsr).
IIyemes mourxa A pacnosoxcena enympu xKpyza paouyca R
Ha paccmonnun a om eeo yenmpa, BB, — npouszsosvnan
xopda, npoxodawan wepes A. Toeda npoussedenue BA- AB,
NOCMORNHO U

BA +AB, = R? — a2,

HuBMU CAOBaMM, €CNH Yepe3 KaKylo-TO TOUKY BHYTPM Kpyra
MPOBECTH JABE XOPIbl, TO MPOH3REAEHNE OTPE3KOB, HA KOTOphIE pa3-
JeIach OJHA XOpAa, PABHO NMPOHM3BEICHHI0 OTPE3KOB LA APYRO#
XOpAHL

oxazameascmeo. PaccMoTpuM nse
xopasl 8B, u CC,, npoxozsaiuHe yepes A
(puc. 355). Tpeyronbuuxu ABC n AC|\ B,
nogoGHE! 10 BTOPOMY MIPHA3HAKY NOA00MA!
yriel ¢ sepuvHaMy B u C, BnvcaHHBIE B
ONMPAIOTCH HA OMHY OYTY.

AC _ AR
TakuMm o6pa3oM, 4B, ac, HAK

AB-AB, = AC-AC,. B kadecTBe XOpambl
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CC| MOXHO B3Tb nuaMeTp. Toraa 0auH U3 OTPE3KOB ITOR XOpaB pa-
BeH R —a,anpyroil R+ a. 3Haunt, AB-BA=R'—al ¥

CBOHCTBO CeKyIIMX K OKPYAKHOCTH

&9 Teopema 7,8 (o cexyuux x oxpyscrocniu).

ITycmo mouxa A pacnoaowcena eéne Kpyza paduyca R na
PACCHIORHUN @ Om ez0 Uenmpa; npamMan, npoxooruan
uepes A, nepecexaem oxpywuocmv ¢ mouxax B u B,.
Toz0a npoussedernue ompesxoe AB:AB, nocmoanno u

AB -AB, = a® — R2.

[1pu s3TOM g2 — R? ecTb KBaApAT KacaTe1bHOM, TPOBEIEHHON H3
TOMKH A X JaHHOU OKPY>XHOCTH.

Jlokazameavcmeo. Moxuo nocTynuTs Tak Xe, KaK M B penbl-
IylieM ciydae; npoBenéM uepes A aBe cekylue {ipsMHe, nepece-
KAIOLL#Ee OKPYXKHOCTE), 0003HAYHM TOYKH [IEPECEYCHHS ¢ OKPYXHO-
CTbIO COOTBETCTBEHHO 4epes Bu B, Cu C, (puc. 356). U3 nonobna

TPeYroAbHHKOB ABC n AC, B, (BHOBb 110 BTOPOMY NPHU3HAKY; YKAXKK-

AC _ AB
Te, KakMe YIAbl PaBHEl W TCYEMY) MOAYYUM 1B ac WK
AB+AB =AC-AC,
MOXHO, OIHAKO, BTOPYID CEKYILYIO 3aMEHHTh KacaTenbHOM.

(ToUKH nepecedeHns ¢ OKPYKHOCTHIO KaK Obl coBnanu.) Ecau AD —
KacaTe/lbHanA, TO MOZOOHBIMK OyayT TpeyroAbHHKH ABD n ADB .

yron A y HHX oB1uMii, kpome Toro, pasHbl yrasl ADB u AB D, Tax
KaK OHH W3MepsIoTCa MONOBHHON ayrk DB, jaxniouéHHol BHYTPH

yria ADB. Takum oGpasom, 5= = ~—=  OTKYIAa
t

Puc. 356
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AB® 3anayu, 3amaHud, BOIPOCH

964(n). Mo nanHEIM pycyHKa 357 Haitoute yron AOB,

B
e \[
\/ l o
Puc. 357 Puc. 358 Puc. 359

965(n). llo nanHbIM prcyHKa 358 HafimuTe yron D.

966(n). Ha pucyHke 359 NE — kacareabHas, N — TouKa Kaca-
Hud, yron M papen 40°. Haiinnte yron PNE.

M
E
@
F
P N
Puc. 360 Pue. 361 Puc. 362

967 (n). 1o pucyHky 360 sanmunTe NPONCPLIHOHANBHEIE OTPE3KM.
968(n). INo aaHHLIM pucyHKa 361 HaiauTe AK.

969(m). Mo pucyHky 362 sanuiuure nNponop- B
LIHOHANLHBIE OTPEIKH.

970(m). Ha pucyuke 363 AB — nuamerp F
OKPYXXHOCTH € MEHTPOM B TOUKe O, oTpe- 0
30Kk BF pased 2, CBpascr 8, EFpasen 1,

EF napanneneH AC. Haitanre AC 1 paan-
YC OKPYXHOCTH. Puc. 363
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7.3

971(n). Ha pucynke 364 AA; u BB, — BHICOTHl TPEYTOJILHHKA
ABC, o1pe3ok A, B, paseH 2, AB pasen 4. Haiimure yron C.

Puc. 364 Puc. 365

972 (1). OKpyXHOCTE ¢ IEHTPOM B TOuKe O K panHycom R onu-
caHa oKono TpeyronsHHKa ABC {puc. 365). Haitaure R no
JAHHEBIM HA PHCYHKE,

973. Yepea Touxy M nposenensl ase npaMole. OaHa M3 HUX ne-
peCeKaEeT HEKOTOPYIO OKPYKHOCTE B TOUKax AW B, a npyraa —
B TOYKaX A, v B,. M3pecTHO, uyTOo MA =6, MB=4, MA, = 8.
Haitaure MB,. 3aBHCUT M OTBET OT TOTO, A€ HAXOLHTCH
TO4YKa M, BHYTPH HIIM BHE OKPYXHOCTH?

974. Nlycte A, B u C — TpH NOCNeNOBaTeNbHblE TOYKM HA
npaMoii. [[poBeném vepes 4 N B NpOH3IBONBHYIO OKPYXKHOCTD,
a us C — KacaTelsHyw K 270f OKpyXHOCTH. OG03HAYHM
yepe3 M Touky xacaHHa. Hatiaurte reomerpnueckoe Mecto
TOYeK M.

975. Ha OKpyXHOCTH B3aTH TOYkM A, B, C u D. lpamele
AB u CD nepecekalorcs B Touxe M. UasectHo, uto AC = 3,
ABD =6, BM =4, DM = 5, Hailaute AM n CM. (PaccMoT-
PHTE Pa3IHYHEIE BO3MOXHBIE CAYYAH PACTIONOXEHUA TOUEK. )

976. B OKpYXHOCTM TIPORSASHRI ABE MNEPEceKaloUHecH XOPAh
AB="1, CD= 5. Touka nx nepeceyennd nenur CD B oTHoINE-
HMH 2 ; 3, B KaKOM OTHOLICHWH 3Ta TOYKA BEJIHT Xopay AR?

977(B). ABe okpyKHOCTH nepecekaloTes B Toukax A 1 B. Tycte
M — mobasa TouKa npaMoii A B, pacnonoxenHad BHe OTPEIKa
AB. JoxaxuTte, yTO KacaTelbHBE K AAHHBIM OKPYXHOCTAM,
BHIXOOAILME U3 M, paBHBI MeXny coOoi.
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7.3

978(T1). ABCD — uqeTHpPEXYroNbHUK, BIUCAHHBIH B OKPYX-
HOCTh, M — TOUYKA nepeceucHHA ero nuaronaneil. Mapectho,
Y10 AB=2,BC=1,CD=3uCM: MA=1:2, Haiaure AD.

979. [iBe CTOPOHLI TPEYTOABHMKA paBHbl 3 M 5. M3BecTHO, 4TO
OKPY XHOCTb, NPOXOAANIAS YEPES CEPEAHH B 9THX CTOPOH U HX
O6ILUYIO BEPLIHHY, KACAETCA TPEThel CTOPOHBI TPEYTOIbHHKA.
Haitaute TpeThiO CTOPOHY,

980. B tpeyronbhnke 4 BC u3BeCTHH ¢TOpoRb AB =2, CA=4.
B xakoM oTHOWEHHH DeUT CTOPOHY A C OKPYXKHOCTD, MPOXO-
Jsaliag yepes pepliiael B, C H cepennHy AB?

3

981, B OKpyXHOCTH NpoBefeHa Xxopaa, COCTaBAAIONIas i el

auamerpa. Touka M, nexawas Ha 3To#H Xopae, AeIHUT eé B OT-
HOUWEHHH | ; 2, a paccTodgHHe 0T M N0 UEHTPAa CKPYXHOCTH
pasro 1. HalinuTe paamyc okpyXHOCTH.

982. Xopau AB v CD oKpyXHOCTH nepecekaloresi B Touke M.
HspectHO, uTto AM . MB =2:3, CM:MD = 1:2, AC=13.
Haiinure BD.

983(m). B oxpyxHocTi npopeneHbl xopasl AB u CD, nepece-
Kawllueca 8 Touke M, npuuém AM =4, MB=1, CM = 2.
Ha#znute yron OMC (O — ueHTp OKpYXHOCTH).

984(T). KarteTsl npamMoyronsHoro TpeyroibHHKa paBHbl 3 i 4.
OKpYXHOCTb, IIPOXOOALIAA 4Yepes CepelMHbl HIIOTEHY3H H
MEHBLIETo KaTeTa, KacaeTca Apyroro Kareta, Haiiaure anuny
XOpak! 3TOR OKPYKHOCTH, BLICEKAEMOM HA FTUTIOTEHY3E,

985(T). Bo BnHcaHHOM uerbipéxyronsHuke ABCD n3BecTHH
OTHOUIEHHA AB::DC = 1:2, BD:AC = 2:3. Haiiaute
DA : BC.

986(m). Hepes Touky M BHYTPW OKPYXHOCTH NPOBEAEHH TPH
xopawl. U3eecTHo, uto M — cepeavHa nByx xopa, B Kakom or-
HOWEHHW TOYKA M AENHT TPETHIO Xopay?

987(T). Ha npamoit pacnonoxenn Touku A, B, Cu D, cieayio-
IMHe Apyr 3a ApYroM B yKasaHHOM nopsnxe. M3BecTHo, uto
BC=3unAB=2CD. Yepes Touxn A n C npoBeieHa HEKOTO-
pasA OKPYXHOCTB, a uepe3 B U D — aApyraa. Ux o6wada xopaa
nepecekaet BC B royke K. Haitnute BK.
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988(T). Uepes HEKOTOPYIO TOYKY, PACHOJOXKEHHYIO Ha obweri
XOpIe NepecexKalouxcs OKpYKHOCTel, MposeaeHbl ABE NPA-
Mble. TTepBasd nmpAMas mepecekaeT OfHY U3 OKPYXHOCTER B

TouKax A4 v B, BTopas npaMas nepecekaet IPYTYIO GKPYKHOCTE
Broukax Cu D,

Hoxaxure, 4to ToukH A, B, C n D pacnonoXeHs! HA OOHOH
OKPYKHOCTH.

989. B nupamuiae A BCD uasecTHbl pébpaAB=4, BC=7,C4=9,
CD=8. Cdepa, npoxonsaiuas uepes A, B, D u cepeanny CD,
nepecekaeT CB n CA BToukax K'u M. Haitaure KM.




3agauu U T COPEMDBI TCOMCTPHUH

B amoil 2na6e et NOIHAKOMU-
meco ¢ HeKOmMopuIMU haxmamu i MeopemMamis 2e0Mempull, Ko-
Mopue RO MeM UAU UHOIM RDURUHAM OKA3AAUCS 6 CMOPOHE oM
SUOPARRO20 HamU NYMU ROCMPOCHUA Ze0OMEMPUYeCKol meo-
puun, Kemamu, samemum, ¥mo cmpoums meoputo zeomempuu
MOJCHO NO-PAZHOMY, U enOpaRHbIi nyMb OMHKIOOb He Reasemcs
COUHCMECHHBIM,

Ilo codepycanury enaea docmamouno pasnopodna. 3decs pac-
CMampUBAIOMCA HEIKOMOPHIe MEOPEMb, OMHOCAUUECS K 2eo-
Mmempuu mpeyeoabHuid. Onu AuWb CAe2Ka <NpuomKpuednm
3qHAeeCr», CKpuisaioujuil Gozamutii mMup 3moti npocmeliuelt 2eo-
Mempuuecioii ouzypoi. B neli wce cooepucumecs Heckonvko napa-
epagho8, NOCEAUEHHBIX Memooam peleruii zeomempudecKux
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3ada4, & nepsyio ouepedo, Memodam, MAK Ul UKAHE UCTOAb-
IVIOWUM OCHOBHbBIE CBOLicmEa nodobus u MempuvecKue meope-
mot. Heckonvko 06ocobaen napazpach. 8 komopom paccmampu-
GAIOMCA CROHCMEBA GRUCAHHBIX I ONUCAHHbIX wemupé‘xyeonbﬂu—
K08.

8.1. 3ameuaTenbHbI€ TOYKH TPEYTrOJIbHHKA

@ C KaXIbIM TPEYTOMEHUKOM CBA3aH PAI ToueK., 06.1a1310luMX MHOTHMHU
MHTEPeCHBIMM, 3aMelaTe,1bHbIMH CBOficTBAMH, OHHU TAK M HA3HIBAIOTCA
3aMeNamebueimMi movkamu mpeyeoavnuxa. C HEKOTOPHMMU H3
HHUX BHl YK€ NO3HAKOMHIIMCh. DTO LEHTP OMUCAHHON OKPYXKHOCTH —
TOYKa, B KOTOpPOH nepecexaloTcsd cepeAdHHble NepneHAWKYAAPH K
CTOPOHAM TpeyronpHHka. Touka nepeceueHUsT BHCCEKTPHE BHYTPEH-
HUX YI10B TPEYTOABHHKA ABAETCA LEHTPOM BNHCAHHOMH B TPEYTOJIb-
HUK OKPYXHOCTH. MBI 3HaeM TaKXe, YTO BbICOTHI TPEYTOALHHKA Ne-
peceKalTcs B oaHOH Touke, Kak BHANM, Bce 3TH TOUKH MHTEPECHH
VK€ TEM, YTO B HUX NEPECEKAIOTCS TPH OMpedeEHHLIE NPSIMBbIE,

JlaBaiiTe BCMOMHMM, KaK MBI paHblle J10Ka3BIBANM COOTBETLT-
BYHOLLIME YTBePXICHHS.

LeHTpbl BUUCAHHON B ONHCAHHOH OKPY/KHOCTEH.
OcHOBHAR HIeA PACCYKIAECHHA

§9 UTO KXacaeTca UEHTPOB BIHCAHHOH M ONHCAHHOM OKPYXHOCTEH, TO
30eCh HALM PACCYKISHUS ObIIA BECEMA CXOIHbIMM., OCHOBLIBATHCH
OHH HAa CBOHCTBaxX COOTBETCTBYIOLIHNX TCOMECTPHUCCKHX MECT TQUCK.

Kak Mbi 3HaeM, CEpeIHHHBIM NEPNCHANKYASD K OTpe3Ky nped-
CTaRndAeT cobo# réoMETpHUYECKOE MECTO TOYEK, paBHO}’.ﬂ.aJléHHle oT

( Kaxas zavevamezsnan mounall! T
P ‘ : R X




Pue. 366 Puc. 367

ero koHUOB. [ToatoMy, ecni MBI TpoRengéM Ba CEpeIVHHBEX MEPIICH-
IuKynapa K ctopoHaM AB u BC TpeyrombHuka ABC (puc. 366), 0
TOYKA MX MEPecedeHHA, a OHH obBA3ATENLHO mepecekyTea (moyemy?),
Gynet paBHoyIaneHa oT BepiudH A U B, a taxxe ot Bu C. Takum obpa-
30M, MOAYYMBIIAACH TOYKA ) paBHOYAAICHA OT BCEX TPEX BEPIUMH
TPeYTOJbHHKA, H OKPYKHOCTD ¢ HeKTpoM B O paguycoMm OA nipoxoqut
4Yepe3 BCE BEPIUHHBL TPEYTOIBHNKA A ABIACTCA ONMUCAHHOM OKPYXRHO-
creio. [ToHATHO, 9TO Yepe3 ) MPOXOANT U CepeIUHHHH NMepNeHAMKY-
map Kk AC,

Q6paTHO, eclM KaKaA-TO TOYKa PABHOYIANCHA OT BCEX BEPIIMH
TPEYTONLHIKR, TO OHA PacOVIONKeHa Ha CepeaHHHLIX iepIIeHAHKY/As-
paxx ABu BC, 1. e. cornagaer ¢ O,

PaccMOTPHM TENEPs HEHTP BNHCAHHOM okpyxHocTi. Bynem pac-
CyXDaThb aHaIOTU4HO. BHCCEKTpHCA YIia ARNAETCHA TFeOMETpHUECKHM
MECTOM TOYEK, PaBHOYOAISHHBIX OT €ro CTOPOH (PaccMaTpHBAIOTC
JHUUIE TOUKH BHYTPH y17a). OG03HauMM depes J TOUKY MepeceyeHHs
GuccexTpuc yros 4 U B tpeyronsHuka ABC (puc. 367). Ora touxa
paBHOYAANEHA OT cTOpoH AB u BC, a Takxke ot cropoH BA u BC, 3ua-
9HT, 0HA PAaBHOYIAIEHA OT BCEX TPEX CTOPOH TPEYTONBHHKA, HOITOMY
CYIIECTBYET OKPYKHOCTD ¢ LICHTPOM B J, KOTOpas Kacaerci BCex TpEX
CTOPOH TPEYIOJIGHKKA, T. €. ARASETCS BNUCAHHOW JIA TpeYroibHH-
ka ABC, Kpome Toro, uepes Touky J oba3aHa npoita n SuccekTpHca
yra C.

Tak xe Kak ¥ B NMpeAbLIyIeM ciaydae, TIPOBOAMTCS obpaTHoe
paccyxnerue. Eciin HexoTOpas OKpYXHOCTE KAacaeTca BCéX CTOPOH
Tpeyro/IbHIKA, TO €8 HeHTpP HO/KeH JeXaTh HA GHCCeKTPUCAX YIAOB
Amn B, a 3HauuT, OH coBnazact c J,
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B § 5.4 moxa3miBajioCk, UTO BBICOTHI TPEYTONhHUKA NEPECeKaIOT-
cA B ONHOH TouKe. TaM Mbl HCMTOB3IOBANH MeMod GCROMOZAMENBHOE
oxpyxcrocmu. Ceyac Mbl MPUBEAEM OPYTOE, TAKXKE BECbMa WHTE-
pPecHOE IOKA3aTe/LCTBO 3TOrO hakTa, Hawcllee BAXHBIE CISACTBHA
IJIST TEODHM.

Teopema o BoicoTaX. Bropoe nokasare1scTeo
by Teopema 8.1 (o ssicomax mpeyzonvruxa).

Tpu evicomvr mpeyzoabruxa nepecexaromcn 8 00Hoi moyxe.

Hoxazamesvcmeo. Paccmotpam
B, 4 ¢, TpeyroapHuk ABC (puc. 368). [poseném
yepe3 ero BEpLIMHLI NpaMble, napan-
JNeNpbHBlE NIPOTHBOMOACKHBM CTOPO-
HaM. DTH TpH NpsMble o6pasyioT Tpe-
yroinbHHK A,8,C,. CTopoHBl Tpeyronb-
HUKa ABC ARTAIOTCA  CpeldHUMMH
JHHHAMK TpeyroiibHMKa A,8,C,. B ca-
MoM aene, ACBC, — napaanenorpamm.
3naunt, AC,= CB. AHanornyHo AB,=
= CB. CnegopratearHo, 4 — cepennHa
Puic. 368 CoB,. To xe BepHO W LIA ApPYTHX Bep-

wue Bu C.

IMpoBenéM Tenephb BLICOTHE B TpeyrofibHiike ABC. CoOTBETCTEYIO-
LUHE OPAMbBIE, HA KOTOPBIX JEXAT BLICOTHI, ABIAIOTCH CEePENBHHBIMK
TMEPNIEHAHKYNAPaMH K CTOPOHAM TPeyronbHHUKAa AOBOC[,, a 3HaYMT, ne-
PECEKAIOTCA B 0AHOH TouKe, [IpH 3TOM TOYKa HX NepecedeHUs ABRACT-
A LIEHTPOM OKPYXHOCTH, OTIUCAHHOM 0K0/10 TpeyroibHuKa A,B,C,. ¥

«Kaprunka», obpazopaHHasa TpeyroabHukaMu ABC u AB,C,
MO3BONAET CALNATD eLUE LENbli psAl HHTepeCHbIX BbIBOAOB.

A(J

TeopeMa o Meananax Tpeyroasnuka. IIpaman Diitepa

by Teopema 8.2 (o meduanax mpeyzonvhuxa).

Meduanst mpeyzorsnura nepecexaomen 6 00HOU mouxe u
deaamen moili mouxoli ¢ omnowernuu 2.1 (cuuman om
GepuLiti).
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[8.1]

Tpu zameuameavivie mMOHKH MPEYIOLbHUKA: Uenmp
ONUCAHROU OKPYICHOCTIN, MOYKA NEPECEHEHUS MECOUan U
MOYMKQA NEPecesentn 8biCom iexcam Ha ORI npamoil,

@ Dta nmpaMas HasHpaeTcA npamoll Fiitepa. OHa Ha3saHa NHO
MMEHH OIHOr0 H3 BeJMYailIMx MateMaTHkop fleoHapaa OJiinepa
(1707—1783). N0 KOAMYCCTBY BEIMKONESTTHEX HAYYHBIX TPYOOB, OKa-
3aBUIMX BAHAHME HA Pa3BHTHE HAVKH, 3TOMY YIEHOMY HET PaBHEIX B
MHpe. Pomueuince B IlBeituapun, Jleonapn Bitnep noarve roal
npoxui B Poccuu, B Poccuu ke oH cozaan 601b1IMHCTEO CROMX pa-
00T; 30eCh K¢ OH M yMep. Tak 4To MBI C MOJTHBIM OCHOBAHHEM MOXEM
CYHTATh IO POCCHACKHUM MaTEMATUKOM,

Hoxazameascmeo. Tycte D — cepeavna ctopoHn BC Tpe-
yroneHuKa ABC, O — UeHTP ONMHCAHHOH OKONO TpeyroyibHHKa ABC
OKPYXKHOCTH, H — TOYKA nepecedcHHR BBICOT TpeYroiabHNKAa ABC
(puc. 369). Kak MM 3Ha¢M M3 MpeaMAYIUETO paccyxacHus, H —
LIEHTP OKPYXHOCTH, ONMCAHHOH OKOJAO TpeyroabHHKa Ay,B,C,. Ho
TPeYTONbHUK Ay ByC, moaoden tpeyroneHuky ABC ¢ koaphuiHeHTOM
nonobun 2. Touxe H tpeyronsuuka A,8,C, coorsercryer Touka O
TpeyroneHuKka ABC. Orpeaku AH u OD SpnA0TCA I 3THX TPEYTONb-
HHMKOB COOTBETCTBYIOLUMMHA. 3Hayut, AH = 20D. Kpowme Toro, AH u
OD mapanneabHbl,

Obo3naynM Yepes M Touky nepeceuennsa AD ¢ OH. U3 nono-
6ua TpeyroabHUKOB AHM w DOM Haxomum: 20M = HM,
2DM = AM.

Hr1ak, Touka M nenut orpesok OH B otHomlenuu 2 : |, a Meaua-
Ha AD npoxonut Yepe3 M ¥ Taxcke aenuTed To#t TOUKeH B oTHOLIC-
HHM 2: 1.

Puc. 369
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8.1

C Takue e paccyXaeHHs CIPABELHBE]
Ins moboik MeoHaHsl TPEYTOABHMKA. 3TO
O3HAYAET, YTO BCE TPH MEAHAHAL TIPOXOOAT
yepes OHY W Ty Xe Touky M otpeska OH,
D £ T, €. NmEpeceKaloTcsa B ONHOU TOYKe H, KaK
MbI MTOKA3ANH, AeAATCA ITOH TOUKOH B OT-
HomeHuH 2 ; |. TakuM 06pazoM, BCe yTBEp-

XICHMA TEOPEMBI 0KA3aHHL. W
B TlpuBenéM el oMHO AOKA3ATEIBCTBO
Puc. 370 TEOPEMEI O TOM, 4TO MEIWAHBL TPEYTONbHU-
Ka NepeceKanTcs B 0aHOM Touke. OHO npo-
e TOMBKO YTO PACCMOTPEHHOTO, XOTA K HE

Tak BOraTe reoOMeTpHYECKIMM CIENCTEHAMM.

Paccmorpum TpeyronbHuk ABC, D u E — cepeaunsl BC u AC
(puc. 370). O6o3Haunm Yepes M Touky mepecedenna AD u BE. Tlo-
ckonpKy ED — cpeaHsst AHHuA TpeyronbHHka ABC, n3 e€ cBolicTE
CJIeNyeT, YTO TPEYroAbH mm ABM w DEM nono6nel. KoagduumeHt

nmonodus paseH 2, T. e. 5? =2,

Takum o6pazoM, TOUKA NepecedeHns JI08bIX ABYX MENUAH NETHT
KAXAYIO U3 HMX B OTHOWEHHH 2 : 1 (AM ~BM _AB _ 2 )

M3 aroro cneayeT, 4To BCE TPU MEAHAHB! AOMKHE! TICPECCKATLCA B
oqHOM TouKe — Touke M. (Eciu Mbl npoBenéM MennaHy Uz BepIuHHEL C,
TO OHa pa3nenuT 40 B TOM e OTHOIICHKH 2 : |, T. &. POHOET yepes TOY-
KyM)w

% Tpu poaM oaHO#M TOYKH

@ Hrak, Mbl YCTAHOBHAH, 4TO TOYKa A (cM. puc. 369) asanerca Toukoi
nepecedeHHs BEICOT TPeYTrojibHHKA ABC W ueHTpOM onHCaHHOM OK-
PYXKHOCTH 1T TpeyronbHHKa A,B,C,. Ho 31uM e€ cpoiicTBa naneko
HE HCYEPIbIBAIOTCA.

B rnaee | npeanarasach caeaylowan 3an0ava.

Jadaua. Adoxaxcume, wmo & 0CmPOY20abHOM MPEYZOAbHUKE MOYKA
HEPECEHEnUA BHICOM AGARCIMCR HEHMPOM OKDYICHOCHIU, GRUCAHHO
8 MPEeVeORbHUK , GEPUIRRAME KOMOPO2Oo A6AROMCA OCHOBARNA abicom
dannozo.

Ecan Bb B cBOE BpeMa ¢ 3TOM 3anaucii HE CPaBUAKCH WIH NPO-
nycrunm e€, He 6ena, ceiivac Mbl NpHUBEIEM PeLIeHHAE.
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8.1

Pewerue. Nycrs AA,, BB, CC, — BbICOTB! OCTPOYFQILHOTO Tpe-

yronbHuka ABC, H — touka ux nepeceueHus (puc. 371). Toukn C,
Ay, Ay B nexar Ha 01HOH OKPYXHOCTH ¢ IMamerpom HC, Cnenopa-

TenbHo, L HBA, = L HCA,, NoCKONbKY B 3TOH BCIIOMOraTeNbHOMN

OKPYXHOCTH OHM ONHPalOTCA Ha OOHY Iyry. TOYHO TaK Xe
LHB C,= LHAC, JNokaxeM paBeHCTRO YIoB L HCA) = LHAC,.

310 TO X€ camoe, 4To M paBeHcTBo L\ CB = £ AAB. Ho B npaMo-
YrofabHblX TpeyroavHukax C,C8 u A\ AB unmeerca obluuid ocTpHIi
yron — yron B tpeyronbHuka ABC. ChaenosarensHo, LC\CB =
=L AAB, a smaunt, LHBA, = LHB\C,, 1. e, B H — Ouccexrpuca
yoia B, tpeyronpHuka A, B,C,.

AHaNOTHYHO JOKAaXEM, YTO OUCCEKTpPHCAMH ABMRIOTCA HA, n
HC,. YTBepxaeHue 320a4M 10Ka3aHo. W

PaccMOTpUM TeNeps TPU TPeYroneHKKa: ABC, A, B,C, n A B,C,.
(Kaxk cpasatb TpeyrofibHuki ABC v Ay ByC,, 66110 noKasaHo npy 10-

Ka3arenkcTBe TeopeMsl 8.1.) Toyuka nepeceyeHis BLICOT TPEYTOABHUKA
ABC — touka H — sasasercsa Ana TpeyronsHHKa AyB,C, uentpom

OMHMCAHHOW OKPYXKHOCTH, a IJIsl TPEYronbHUKa A, B,C, — ueHTpOM

BIIMCAHHO# OKpYXHOCTH (puc. 372).

HarmomuKM, YTo pBuCYHOK 372 COOTRETCTRYET OCTPOYIONLHOMY Tpe-
YroABHUKY ABC. A uro Gyter, ecnn ABC TynoyronbHsli TpeyronbHUK?
Tlpexnge weM OTBETHTH HA 3TOT BONPOC, EBEAEM eWE OOHO TIOHSTHE,
OKa3sbiBacTCA, YTO ¥ KAKIOIO TPEyToNbHHKA UMeeTCA HeThipe () OKpyx-
HOCTH, kKacaiouIuecsd BCEX TPEX NPpAMBIX, 00pa3vIOINX 2TCT TPEYTO/b-
HWK.

Pnc. 372
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OnHa U3 HUX — 3TO W3BECTHASA BaM BITMCAHHAaA OKPYXKHOCTb. TpH
IPYTHE HA3bIBAIOTCS SMESHUCAHNBIME OKPYXHOCTAMH. WX LEHTpH
pacnoicxeHbl BHe AAHHOTO TPEYTOJABHHKA.

# BHeBnHCaAHHBbIE OKPYXKHOCTH TPEYTOJIbHHKA

@ PaccmoTtpum TpeyrombHuk ABC. TlpoBengM 6GHCCEKTPHCHI YIJIOB,
BHEIHHX K yEnaM By C (puc. 373). (OTH BHCCEKTPHCH NEPIICHIHKY -
JAPHBL COOTBETCTBYIOLIHM OMCCEKTPHCAM BHYTPEHHHX YTJIOB. )

Jﬂ
B,
C
Jc A Jb
Puc. 373 Puc. 374

Touka ux nepecedcHUa — obo3HauWM ¢ J, — paBHoynaneHa ot
nyaei AB u BC H ot nyyeh AC 1 CB. 3nauurt, J, papHOyaaneHa oT
BCeX TpéX npaMBIX AB, BC v CA, NOSTOMY CYWICCTBYST OKPYXHOCTh C
HeHTPOM B J,, Kacaioluanca cTopoHs BC ¥ NPOROAXEHHE CTOpoH AR
u AC. Yepes J, npoxoauT Takke n 6uccekTpuca yrna A TpeyronbHUKa
ABC.

TouHo Tak ke Nony4arwTCqd AB€ ADYTHE BHEBNHCAHHBIE OKPYXHO-
CTH ¢ HEHTPaMH J, H J,. Ha pucyHKe 374 ROCTPOEHBI BCE YETHIPE LEH-

Tpa BNMCAHHON W BHCBMPCAHHBIX OKPYXHOCTEH A TpeyTrONBHHKA
ABC.
Kaxk suano, ansa tpeyronsHuka J J,J otpeskn S, A4, J, B, J C a8-

ASIOTCSH BBICOTAMMH, J — TOHKA NMEPEeCcee | BLICOT.
Hagaiite emé paz paccMoTpUM TpeyroabHMkM A,B,C,, ABC

nA B C, roe A, B, C — cepemdHbl CTOPOH Tpeyroashuka AyB,C,,
a A, B\, C;, — ocHoBaHns BBICOT TpeyroabHHKa ABC, H — TouKa nx
TIEPECEYEHHA.
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Puc. 375

INycTs yroa npH Bepitude A Tynoft (puc. 375). B sToM cayuyae
Touka H, KaK W paHbII¢, ABAACTCS IS TPEYTONbHHKE A ByC, UeH-
TPOM OMHCAHHOM OKPYXHOCTH. Jing Tpeyronsuuka 4, B, C, ona 6yner
UEeHTPOM BHEBIHCARHHOH OXxpyxHoOCcTH. (JOKaAXHTe 3TO CaMOCTOA-
TENbHO.)}

AB® 3anauu, 3agaHusi, BONPOCH

990(n). Haitante TonbKo crefaHneM GYMaXHOTO TPEYTOJIBHUKA
HEHTP €ro BIIMCAHHOM OKPYXHOCTH, USHTP ONWCAHHOW OK-
PYXHOCTH INA OCTPOVIOABHOTO, TMPAMOYTOABHOTO Y TYNO-
YTOJBHOIO TPEYTOABHHKOB.

991(B). Vriu B u C tpeyronbHKKa ABC paBHbl CGOTBETCTBEH-
Ho 10° u 100°, Haitmure yrabl BOC, COA, AOB, tne O —
LU¢HTP ONUCAHHOM OKPYXHOCTH.

992(B). JIoKaXuTe, YTO B OCTPOYTONBHOM TPEYTONBLHHKE LIEHTD
OTIMCAHHOH OKPYXHOCTH HaXOOWTCA BHYTPH TPEYTOJIBHHKA,
a Wit TYNOYTOJIBHOTO — BHE €T0.

€| 993(m). HaiauTe yrabl TpEYronbHUKA, €CIH €0 CTOPOHBI BUI-
HBl H3 LIEHTPA ONMHUCAHHON OKPYXHOCTH O YTAAME!

a) 110°, 130°, 120°; 6) 10°, 30°, 40°,

994. Touka O — UEHTP BHEBNHUCAHHOK OKPYXHOCTH Tpe-
yronsHuka ABC, yron BAC papen 120°, nmepumerp tpe-
yronbHuKa paseH 20 cM. Haitnure AO,
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995(m). B tpeyronsHuke ABC yron A pasen «. [ycts J — ueHTp
BMUCAHHOM B 3TOT TPEYTOABKHK OKPYXHOCTH, a J,, J, — LeH-

TPbI ABYX BHEBIIMCAHHBIX OKPYXKHOCTEH (J, KacaeTcs CTOPOHB!
BC, J, — croponnl AC). Haiinnte yrnw BJC, BJ,C, BJ,C.

996. Buytpu TpeyronbHuka ABC B3sita Touka M. UspecTHo,
910 yron A paseH 30°, yron B pasen 70°. Tpeyronbuuk BMC
SIBJISIETCA paBHOCTOpOHHMM. Haltnute yron MAB.

997(n). Wectuyrononuk AKBPCM BnucaH B OKPYXHOCTb.
UspecTHo, uT0 AK = KB, BP = PC, CM = MA. Hoxaxure,
yro AHAroHanu AP, KC v BM 31oro mecTHYroNbHUKa nepe-
CeKaloTCs B OAHOH Touke, OKa3LIBAETCA, TOUKA WX Hepeceye-
HHA 114 KaXIOro 13 TpeyronbHukoB ABC v KPM asnaerca
H3BECTHOU BaM 3aMeyaTeNLHOMN Toukoif. Kakoii?

998(B). JoxaxuTe, YTO TOYKA MEPECEUCHHS MEAKAH TPEYTIOJb-
HHKA ¢ BEpIUHHAMH B CEPEIMHAX CTOPOH JAHHOTO COBIANAcT
¢ TOUKOH NepeceucHUs MeIdaH AaHHOTO TPeyTroNbHMKA.

999(n). MNycte ABCD — napawienorpamm. JJokaxaTe, 4TO TOY-
KH nepeceyeHUs MeIHaH TpeyronbHukos ABC v CDA nexat
Ha nHaroHanu B u nenat €€ Ha TpH paBHEIE YacTH,

1000. KacatenbHbIe K OKPYXHOCTH B Toukax B u C nepeceka-
10TCH B TOuke A. JJOKaXuTe, YTO LUEHTP OKPYXKHOCTH, BIMCAH-
HOH B TpeyronbHUK ABC, coBnanaet ¢ cepenuHol oyri BC,
PAcMONOXEHHON BHYTPH TPEYTONbHHKA.,

1001 (n). Haitaute tonpko crubannem moaenn GyMaXxHoro Tpe-
VTONIBHUKA TOYKY NepeceusHus ero BuicoT. Beerma au 3To
BO3MOXHO?

1002(x). B Tpeyroneunke ABC yron A paseH o, H — Touka ne-
peceueHa BEICOT. YeMy MOXeT ObITL paBeH yron BHC?

1003(nr). MycTs O — UeHTp onMcaHHOM, J — LIEHTP BNHCAH-
HO# B TpeyronsHUK ABC oKkpyxHocTH, H — TouKa nepecede-
HUA €ro BHICOT. JOKaXHTe, 4TO €CAu yroa A pasen 60°, To
Touku B, C, 0, J, H nexat va oaHo# okpyxHocTtu. YeMmy pa-
BeH yron OJC?

1004. MNMycrs H — TouKa nNepeceyYeHUs BbICOT TPEYrONbHHKA
ABC. Hoxaxnte, 4yT0 A — TOUKa MEPECeUeHU BBICOT Tpe-
yronbiuka BHC.
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1005(m). ycts H — TouKa mepecedeHMs] BLICOT TPEYTONBHNKA
ABC. NokaxuTe, 4TO pagMychl OKPYKHOCTEH, ONHCAHHBIX OKO-
1o TpeyronsHuxos ABC, AAB, BHC, CHA, paBHR Mexny
coboiA.

1006(n). JokaxnTe, YTO TOYKH, CHMMETPHYHBIE TOYKE NEpece-
YEHUA BBHICOT TPEYTOIBHKKA OTHOCHTEIBHO €70 CTOPOH, Je-
KAT HAa ONIUCAHHON OKOJMIO 3TOI0 TPEYTOJIBHHKA CKPYKHOCTH.

1007(m). Haiianre TOoAbKO criufaHueM GyMaXHOTO TPEYTONb-
HMKa TOUKY NEPECEHeHHS ero MeAnaH.

1008(m). Joxkaxure, IT0 M3 MEIHAH JTIOGOTO TPEYTONBHHKA MOXHO

NOCTPOHTD TPEYTONBHHK (T. €. 4TO CYLUSCTBYET TPEYTOJNLHHK,
CTOPOHH KOTOPOTO PasHBl MEAVAHAM JIIOOOI0 YKa3aHHOTO Tpe-

YTONIBHHKA).

1009(m). Iycte AA,, AA,, AA; — COOTBETCTBEHHO BHICOTA, BuC-
CEKTPHCa 1 MEAHAHA, BBIXOAALLHE H3 BEPLUHHB A TPEYTOAbHK-
xa ABC; AA, Npu NPOAGDKEHUH NEePECceKaeT OITHCAHHYIO OKO-
10 ABC oxpyxHocTs B Touke D. lokaxwure, yto DA, napan-
nenbHa AA,. JokaxuTe Takke, 4T0 A, PACTIONOXEHA MEXAY A,
HA,.

1010. Hcnonbays hopMyny, BEPAKAIOLIYIO MEIHAHY YEpes CTOPO-
HBI TpeyroJbHHXA (3amada 945), HaligMre OTHOLICHUES CYMMBbI
KBAAPATOB MEIHAH K CYMME KBAZPATOR CTOPOH TPEYTONEHMKA,

B samadax 1011—1015 TpeyroApHHK 6b11 HADHCOBAH, 3aT¢M
ero cTEpAMN, OCTABHMB YKa3aHHhIE NMEeMEHTEIL.

1011. BoccTaHOBHUTE TPEYTONLHMK MO TOYKE MEPECEUEHHA Bhi~
COT H CTOPOHE.

1012, BoccTaHOBATE TPEYTONBHUK TI0 TOUKE MEpecedeHHs Me-
man M v CTopoHE.,

1013. BoccTaHoBMTE pasHOOEAPEHHBIH TPEYTONBHHK TIO LEHT-
Py ONMMHCAHHON OKPYXHOCTH 1 GOKOBOMH CTOpOHE.

1014, BocCTaHOBHTE TPEYrOAbHHK N0 LEHTPY BMNMCAHHON OK-
PYKHOCTH H CTOpOHE.

1015. BoccTaHOBHTE paBHOCTOPOHHUMN TPEYTOABHMK MO LEHTPY
OMTHCaHHOH OKPYXHOCTH H CTOPOHE.
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1016. B ocrpoyronsHoM TpeyroabHuke ABC sbicotnl CC u
BB, nepecekarotcs B Touke H. Jokaxute uTo:
ay C\H-CH=BH- B H,
6)AB - CB, = BB, - HB,;
B)AB-AC, = AC+ AB,;
r)AC, - BC, = CC,- HC,;
Il) OPTOUCHTP ACIUT BBICOTBI HA YACTH., NPOU3IBEIEHHE KOTO~-
PbIX MOCTOAHHO A1 AAHHOTO TPeYrOJABHHKA,

1017(T). B ocrpoyro.ibHOM TpeyronsHuke ABC BuicoTel CN 1
AM npy NponoIKeHHN NePeceKaioT OMUCAHHYIO OKOIO Tpe-
YIONBHMKE ABC OKPYXHOCTb COOTBETCTBEHHO B TOYKax O K
P. Haiinure paguyc onucaHHOMN OkoAo TpeyroabHuka ABC
OKPYKHOCTH, ecan AC=a, PO = |,2a.

B zanavax1018— 1019 w3BeCTHBI INUHBI YKa3aHHBIX OTPE3KOB.

1018(nT). ITocTpoiiTe TPEYroALHNK MO BLICOTE, BUCCEKTPUCE U
MEAHaHe, BLIXOASILMM W3 ONHOH BEPLUIUHEL.

1019(m). MocTpoiiTe TPEYTrONbHUK NO TPEM MEINaHaM.

1020(nr). IMycts 8 1 € — PUKCHPOBAHHBIE TOYKH OKPYXHO-
CTH; A — NpoMX3BOabHasa ToOYKa Ha Heil. Haiante reometpn-
YeCcKoe MeCTO CEeNYIOLIMX TOUeK:
&) NepecevYeHH s BBICOT TPeyronbHuKa A BC,
6) nepecedeHns BUCCEKTPUC TPeyroabHuka ABC;
B) MepecedyeHus MeauaH TpeyronbHHuka ABC,

1021(T). Mycts H — TouKa nepeceyeHus BHLICOT TPEYTOJILHHKA
ABC. Joxaxure, 4T0 DaCcCTOAHNE MEXAY cepeaHHaMu BC n AH
PABHO PAgdycy ORMUCAHHOM OKONO TpeyroabHUKa ABC OKpyx-
HOCTH.

1022(T). Ha ctopone AB Tpeyronbinka ABC nocTpoeH npamo-
yronkHUK ABDE, U3 touek £ W D) npoBeaeHbl NpsMble, nep-
neHauKy:;apHble CB u AC coorsercTBeHHO. OBO3HAYHM vepe3
M TouKy ux nepeceueHyd. Aokaxure, uto npavada CM nepnen-
OUKynapHa A B,

1023(7). Myets R M r — pasMychl ONUCAHHON M BIHCAHHON
OKPYXHOCTE HeKOTOporo TpeyrofibHHka. JlOKaxuTe, yro
R22r
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1024. MiyeTs O, J, M, H — COOTBETCTECHHO LECHTPbI ONUCAH-
Ho{i, BTHCAHHOH OKDYXHOCTCH, TOYKA nepeceycHHs MeaHaH
H TOUKA MepecedeHns BLICOT HEKOTOPOTO TpeyronbHukKa. Jo-
KaxuTe, YTO ecnu ABe JMoOble MX ITMX TOYEK COBMAnaloT,
TO TPeyrofibHUK PABHOCTOPOHHMI.

1025(m). Mycrs J — UEHTP BNHCAHHOI B TpeyroabHUK ABC ok-
PYXHOCTH, NpsaMag AJ nepecekaer OMUCAHHYIO OKPYXHOCTE B
touke D). Joxaxure, uro JD = DB= DC.

1026(T). [1ycts J — ueHTp BHCaHHOM B TpeyroibsHUK A BC ok-
PYXHOCTH. JoKaxuTe, YTo LEHTPEl OKpYXHOCTEH, onucaH-
HBIX OKOJO TpeyTonbHHKOB AJSB, BJC, CJA, nexar Ha onn-
CaHHOM 0X0A0 JAHHOTO TPeYTONBHHKA A BC OKpPYXHOCTH.

1027. B 06o3HaveHHAxX 3a0a4i 1025 Bripazure otpesku JDOu AJ
yepe3d R H 7 (paiMyCH BIOHCAHHON M OMUCAHHOH OKPYXHO-
cTei) nyron 4.

1028(T). dokaxute dopmyny Diinepa: d? = R2— 2Rr,tne Ru
r — paaMycHl OMUCAHHONW M BMHCaHHOH oKpyxHOCTeH Tpe-
YIOJIBHHUKA, d — paccTOAHNAE MEXAY UX USHTPaMI.

1029. [JokaxuTe, YTO YeThipe OTPE3Ka, COSAUHAIONIHNE BEPLUI-
HE TPEYTOABHOH! NKMpaMuaLE ¢ TOYKAMH IepecedeHns] MeEIHaH
NMPOTHROMOOXHMX IPaHeil, NepecekaloTcs B OAHOM TOUKE U
AENATCA 21Ol TOYKON B OTHOWEHHH 3 : 1,

8.2. HexoTopblie TeopeMal
M 32124M reoMerpam. MeTtoa noaoous

B rnipensiayilieM naparpade Mbl AByMs cnocofaMu NOKa3alH, YTO Me-
JHAHB TPEYTONBHUKA TiepecekaioTcd B oaHoli Touke, B oGoux cnyya-
AX GbIC MCNOAB30OBAHO NOA0OHUE HEKOTOPHX TPEYTOJIbHHKOB, BO3-
HHKIIHX B pe3yAbTaTe JOMOAHUTENEHEIX MocTpoeHuii. [To cymecTsy,
B 9TOM H COCTOUT MeTOoN Noaotus.

QOueHb YacTo METOA MOAOOKS OKA3HBAETCA YAOOHBIM NMpPH AOKA-
3aTCNBCTBE TCOPEM HIIH TIPH peiieHK M 3aa4, B KOTOPRIX peub HAET 00
OTHOIWUEHUAX OTPE3KOB.

OnHO CBOKCTBO GHCCEXTPHCHI BHYTPEHHETO

yTia TpeyYroJibHHKA

Bor kak, HampHUMep, MOXHO A0KAa3aTb ONHY BAXHYK TeOpeMy o OHc-
CEKTPHCE BHYTPEHHEIrO YI7ia TPeYTOABHHKA.
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> Teopema 8.3 (ceoiicmso 6uccexmpucs mpeyzonshuia).

Ecau A4, — Guccexmpuca enympennezo yeaa A mpeyzoavru-
ka ABC, mo

BA, _ BA
AC AC’
HHEME COBAMH, SuCCeKmpuca GHYMpeNHe20 Yezaa mpe-

Y20AbHUKA Geaum NPOonUCOROI0NCHYI0 CIIGPORY Ha Hacmil, Rpo-
NOPUUOHAAGHbIE SAKAIONAIOWIM €€ CIMOPOHAM.

Hoxazameascmeo. Tponeném uepes B npamylo, NapawieibHyIO
AC, u 0bo3HauyuM Yepez D Touky nepeceyeHUs 3TOH NpAMON ¢ NMpo-
aonxenueM AA, (puc. 376).

CornacHo CcBOMCTBY NapajuieNibHBIX NPAMBIX HMeeM ~ZBDA =
= £CAD. Tak Kak AA, — Guccexrpuca, 10 LCAD = 2L DAB. UTak,
LBDA = £ DAB, nosromy 8D = BA.

M3 nonobus tpeyronsnkos CAA4, u BDA, (o BTOpoMY NpU3HAKY

- - BA, _ BD _ B4
£BDA, = £CAA,, £BA D = LCA,A) nonyuaem AC - AC  AC’

4YTO M TpebOoBaANOCh TOKA3ATh.

3aMeTHM, YTO MOXKHO OBUIO Obl € TEM XE€ YCMEXOM MPOBECTH Ye-
pe3 B npamylo, NapaileAbHYIO GUCCEKTPHCE AA |, 10 nepeceyeHUst B
Touke E ¢ mposonxenuem CA (puc. 377).

CA
Torna EA=ABu -2l =€4 €4

D 4,
Puc. 376 Puc. 377
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# Ilepecexkaominecs oTpe3kH B TPEYroJbHHKE

TlpuéM, HCnoNbs30BaHHBIH TIPH AOKA3aTENECTRE TeOopeMH 8.3, moMo-
TacT H NIPH pellieHHK clIeoyoLIeH 3a1aui.

Jadavua 1. Ha cmopone AC mpeyzonvruxa ABC e3ama mouxa
M, a na cmopore BC — mouxa K makx, umo AM: MC =23,
BK : KC =43, Braxom omuowernuu AK deaum ompezox BM?

Peutenue. NMposeném uepes B npamyio,
B P
napaanensHyio AC, ¥ o6o3HauYUM Yepes P

TOUKY €€ MEepPeceUcHH ¢ NPONOIXKEHNEM
AK (puc. 378).
3 nonotus tpeyronpHukos BKP X
BP _ BK _ 4 - 0
CKA nmeeMm 1C XC _ 3° T.e. BP
= gAC. Kpome Ttor0, 3ameTHM, uto 4 M C
Phe. 378

AM=§AC

Tenepsb u3 noaotua TpeyroabHukos BPO 1 MOA, rae O — 1ou4-
Ka nepeceueHHa AK u BM, nonyuum

B HEKOTOPHIX CAYYAAX MOXHO BooSule 000UTUCE §€3 NONOIHH-
TEABHBIX MNOCTPOCHHH, MOCKONbLKY MONOOHLIE TPeyroNbHHKH YXe
HMeTCA Ha YepTexe. CaMoe [MaBHOe — YBHIETDH HX,

# DopmMysa LIHHbI OHCCEKTPHCHI TPEYTONbHHKA

Jadaua 2. B mpeyzoavnuxe ABC npo-
gedena buccexmpuca AA,. Ha cmopone
AC a3ama mouka K max, wmo CK =
= CA,, a Ha npodoaxcenuy cmoporsi AB
3a mouxky B ezama mouxa M max, umo
BM = A,B. Haiidume AA,, ecau AK =k,
AM =m.

Pewenue. Oxaimbactes, TpeyronsHUKH
AKA| v AA M nopobusl no BTopomy Npu-
3HaKy noxoSus (puc. 379). Ha#itu oomy Puc. 379
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napy paBHBIX YIJIOB B 3THX TPEYTONbHHKAX f€rko. Beab A4, — 6Hccek-
TPUCA, IHAYHT, L KAA, = LA AM.

Hanee, yron A,MA pased nonopute yria 8 tpeyronsHuka ABC,
TaK Kak £ ABC apnaeTcs BHEIHUM A5 papHOGEIpeHHOTO TPEYTONb-
nuka A\ MB (A, B= BM).

Haitném yron A4, X:

LAAK=180° - 4 — £ AKA, = 180° - 4 — (180° — LCKA) =

= 4_1agee—cy—4
=2crA -4 =1 s — )4
=900_#=90o_l§0°;3—g_

2
INMono6ne tpeyronbHnkos AKA, 1 A4, M noka3aHo.
Tenepe noayyaem
AK _ AA, AK - AM = Jkm
AA; AM’ AK-AM ¥

Tonpko uto pelIéHHAA 3a4a4a, a TAKXKe TeopeMa o GHCCEKTpHCce
BHYTPSHHEIO yIjla TPEYTONbHKKA (TeopeMa 8.3) Mo3sosAT A0Ka3aTh
dopmyny 418 AMTHHLT GUCCEKTPHCH TPEYFONbHUKA.,

& 3adana 3. Jdoxaxcume, umo ecau AA, — Buccexmpuca anym-
pennezo yzra mpeyzoasruxa ABC, mo
AAf = BA+AC— BA,-A|C.

JdpyriMu cioBaMM, KBaapaT OMCCEKTpMCH BHYTPEHHETO yria
TPeYTONBHHKA PaBeH [IPOH3BENCHHUIO CTOPOH, €€ 3aKMIovaloiunX, 6e3
MIPOU3BENCHHS OTPE3KOB TPEThEH CTOPOHSLI, BO3HHKAIOILMX NPH Ne-
peceueHHM € ¢ BuCcCceKTpHCoi.

Pewenue. Kak cnenyer us 3anaum 2 (cMm. puc. 379),
AA} = AK-AM=(AC - CAXAB+ BA) =
=AC+AB—CA,+ A B+ (AC-BA, — AB: CA,).

BA,
TTo reopeme 8.3 0 OuccexTpHCE 20 A8 3HaYKT, BRIpaXECHHE
CA, AC’

B CKOOKAaX paBHO HYI0. 3anaya pelieHa.
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IIpuBegéM emlé OAHO pelleHHe 3TOH
3a0a4dd, TAKXKE HCRoAb3YIoNee noaobue H
OHO CTAHAAPTHOS HONMOIHUTENBHOE TMO-
CTpOeHHE., STO JONIOIHHTENIBHOE MOCTPOS-
HHE COCTOHT B CISAVIOLIEM: OTHIIEM OKOJ0
TpeyYrouTbHHKA A BC 0KpyXHOCTE U TIPOAOA-
XKUM GUCCEKTPHUCY yria A 10 NepeceyeHU ¢
3TO OKPYKHOCTHIO B ToUKe D (puc. 380).

Mui 3Haem, yto CA,+ A\ B=AA,-A\D.
KpoMe Toro, U3 moaoGHA TpeyrofibHHKOB
CAA, v DAB (. CAA, = . DAB, L ACA, = Puc. 380
= 2 ADB) caenyer, uTo

AC _ A4,

E = TE,WIHAC‘AB=AAI'AD.

3anumeM nsa NOJMYYHBIOHXCA paBeHCTBA:
AA,*AD = BA- AC.

BriuteM K3 BTOpOro papeHcTBa nepsoe. ITockonbky AD — A\D =

# OaHo CBOIICTBO Tpanenuu

EcTrecTBeHHBIM 00pa3oM NogoGHKE TPeYTONBHMKH BO3HHKAIOT B pa3-
JMYHBIX 3afladax Ha Tpaneuuo. PeuiMM omHy Takyio 3agaqy (oHa
NpeRaratachk paHes 41 CaMOCTORTENLHOTO pelleHa — 3axada 807),
B KOTOPOH YTBEPKIACTCA TAKKE H MTONE3HBIA daxT,

& 3adaua 4. Hoxamcume, wmo npamas, M
NPOXOORUAR YEPe3 MOYKY NEPECeReHun oua-
Zomaaeti Mpaneiui i 4epe3 Moyxy nepece-
HEeHUA NPOOOANCERUII eé BOKOBbIX CMOPON,
deatm OCHOBARUA MPARELLU NOROAAM. B C

Pewerniue. O503na9uM uepes E u F cepenn-

HH ocxoBanuii AD uw BC tpaneunn ABCD,

K — Touka nmepeceyeHns eé gparoHanch, M — A D
TOUKa MEepecedeHHs MPOIODKEHHH GOKOBbIX

cTopoH (puc, 381), Pruc. 381
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3ameTHM, YTO TONKH M, E U F nexar Ha ofHOK npamoil. Dto
cnenyeT W3 nonodua Tpeyronvhiukos BAMC u AMD. B kaxaom 13 Hux
otpe3k ME u MF coOTBETCTBEHHO ABIAKOTCH MEXNAHAMM, 4 3HA-
9HT, OHH DEAT YTOA NPU BeplidHe M HA ONMHAKOBLIE YaCTH.

TouHO TaK Xe Ha 0aHoH npamMoti pacnmonoxeHsl ToUkH K, E'u F,
(3mech 3T cAeAyeT U3 nogobus TpeyroabHUKos BKC u DKA.) 3Ha-
4YWT, Bece 4eThipe TOUkK M, E, K'u F nexart Ha onHoil npamoi, 1. e,
npsamas MK npoxoautuepes En F ¥

% 3amauu, 3aaaHUsA, BOMPOCH

1030, B ueThpéxyroIpbHHKe CTOPOHEI paBHEI (B nopaake abxona)
8, 6, 9, 12. Hokaxure, 4yTo OMCCEKTPHUCH! ABYX MPOTHBOMNO-
JIOXKHBIX YT/IOB YEThIPEXYTONBHHKA MepecekaoTes Ha €ro ava-
TOHATH.

1031(B). B TtpevronbHuke ABC W3BECTHBH [ABE CTOPOHbLI
AB=12 AC = 3. B xakoM oTHOlIeHHN GUCCEKTPHUCa yIia A
JNeNUT MENUAHY, MPOBEAEHHYIO K cTopoHe AC?

1032(m). B KakOM OTHOWEHUH AETUT CTOPOHY BC TpeyronsHu-
Xa ABC npAmas, Npoxoasiuan uepes A 1 cepeMHy MEAHAHDL,
BbIXoAAwWeii u3 B?

1033. doKaxuTte, 4TC ABE NpAMblE, MPOXOASLIME Yepe3 OaHY
BEPUIHHY MAPALIENOTPAMMA H CepeluHBl NPOTHBOITONOKHBIX
3TOH BepUIHHE CTOPOH, OSMAT AHATrOHANE Napalfenor paMMa
HA TPH PaBHbIC YACTH.

1034(m). Ha ctoponax ABu BC tpeyronbHuka ABC B3aTH CO-
OTBETCTBEHHO TOUKH K U M Tak, uto AK: AB= BM: BC=
=1:3. B xakoM OTHOWEHUH TO4YKA RepeceuyeHUA CK n AM
JeAWT KAXIbIH M3 ITHX OTPE3KOB?

1035, B npAMoyronbHOM TPEYTONbHHKE ¢ KaTeTAMH, PABHLIMH
3 u 4, npoBeaeHsl GUCCEKTPHCE! OCTPRIX yrnoB. HaitauTe pac-
CTOAHUA MEXIY KOHUAMH 3TVX DHCCEKTPUC, ASXKaILKX Ha Ka-
TETaX.

1036. B tpeyroabHuke ABC H3BeCTHBI CTOpoHb AB=4, BC=6,
AC =7, AA; — OGUCCEKTPHCA yrna A 3TOrO TPeyronbHHKa,
J — UeHTP BnHCaHHON oKpYXHocTH. Haitnute A4, AJ.
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1037(n). B tpeyroneHuke ABC Ha cTopoHax A8 v BC B3ATH
Toukn K n M; O — Touxa nepeceueHns CK n AM. OBo3na-
AK = M = C__o = ..112 E &
MM 25 k, we "ok P oM 1. TIyetb 13 yersipéx
yucen k, m, p v / n2pectHel asa. Hajloute npa octasuuuxca
quICcna, eClU;

a)k=2,m= k=%, m=3; Bk=3,p=2

1,
3!

nk=21=3 Iym= e)p=2Ii=1
1038(m). B tpeyronsuuke ABC Ha cropoHax AB u BC BigaThl
TOMKH K H M, npamas KM nepecekaeT npaMyio AC B TOUKe
P. Hatinure CP: AP, eciiu:
a)AK: KB=2 BM: MC=1.3;
0)AK. KB=3 BM: : M(C=4,
BYAK: KB=2:5,BM: MC=12.

1039(T). e OKpYXKHOCTH NepecekanTea B ToukaXx A H B. B ka-
AKIOW M3 STHX OKPYXHOCTEH nposeaeHb xopan AC u AD 1aK,
YTO XOPAA OAHOM OKDYKHOCTH KACASTCH APYTOi OKPYKHOCTH,
Hatinure AB, ecnun CB=a, DB= b,

1040(T). B tpeyronpunke ABC Touka O ABRN4CTCA LIEHTPOM
ONMCAHHOM OKPY:XHOCTH. Yepe3 BepuiHHY B nposeneHa nps-
Masi, nepreHIUKYsIpHasa AQ 1 nepecekaloniad npamyio AC B
trouke K, a yepes pepirHKy C NMpoBEAEHA TIPAMAas, TAKKE [ep-
NeRAUKYAsIpHat AQ n nepecekawinan AB B Touke M. Haii-
aure BC,ecnu BK=aq, CM=b.

1041(T). e OKPYKHOCTH KACAIOTCA APYr IpYra BHYTPEH-
HHM 00pa3oM B Touke A. Xopoa BC Gonbleil OKPYXHOCTH
xacaercsa MeHble#t B Touke D. INpamas AD sropuuHo nepe-
cexkaer GOJBIIYI0O OKPYXKHOCTL B Touke M. Hailaute MB,
ecti MA=a, MD=b.

1042(1). B Tpeyronpuke ABC depes peplivny A nposeieHa
npaMada /, kacalowancd OMUCAaHHOR OKONO 3TOTO TPEYTONb-
HHKa OKpyxHocTH. Halimure PoicoTy TpeyronbHHka ABC,
NpOBEIEHHYIO K CTOpoHe BC, ecaH paccToaHua oTr Bu Cnol
paBHBL @ 4 b,
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1043(T). K OKpyXHOCTH ApOBEAeHbl ABE MPAMBIE, KACAIOLIME-
ca e€ B Toukax A M 8. [lycth M — npoH3BOALHAA TOYKA Ha
OKPYXHOCTU. Hailaure pacctoanue ot M 00 AB, eciu pac-
CTOSAHHA OT M N0 KRacarelbHbIX paBHBl @ W b,

1044(T). CepenntHble nepneHAUKYIApsl K cropoHaMm ABu AC
TpeyrojbHuka ABC nepecexkaloT BLICOTY, NMPOBSAEHHYIO K
cropoHe BC, B toukax K'u M. HailauTe paaryc OKpyXHOCTH,
onucaHHoil oxono ABC, ecnu AK =g, AM=5b.

1045(1). Oxono okpyXHOCTH OnKcaHa paBHODOKAS Tpaneuys.
bokoBas cTOpoHa Tpaneuyu paBHA 4, OTPe30OK, COEAWHAI0-
IUHA TOYKHA KacaHUs GOKOBBIX CTOPOH C OKPYXHOCTBIO, pa-
BeH b. Halimure anaMeTp OKPYXKHOCTH.

1046(T1). B okpyxuHocTH nposenén avametp AB. Jpyraa ox-
PYXHOCTb C LEHTPOM B B nepecekaet nepsylo B Toukax C u
D; M — 1ouka neproii OKpYXKHOCTH BHYTPH BTOpoi, Otpe-
30K AM nepecekaeT BTOPYIO OKPY:XHOCTb B Touke E. Haiinu-
T¢e ME, ecnu MC=a, MD=b.

1047. JokaxuTte, 4TO OTPE3OK, COLAMHAIOWIMIA BEPIIMHY YINa
TPEYTONBHUKA ¢ TOUKGH, Aenaatueil MPpOTUBONONONKHYIO CTO-
POHY Ha Y44acTH, TMPONOPUHOHANbHBIC NPHISXKAWWM CTO-
pOHaM YKa3aHHOTO yrfa, ABnsiercs GMCCEKTPHCOH 3TOro
yIJia.

1048(1). Buccektprca yrna C tpeyronsHuka ABC neaur cto-
poHY AB Ha oTpe3ku, paBHbe a H b (a > b). KacatensHasa K
OKPYXKHOCTH, ONKXCAHHON OKOJIO TpeyronbHUKa ABC, npoxo-
aawag qepes C, nepecekaer npamMyio A B e touxke D. Hailaun-
Te CD,

1049. B tpeyroabHoi nupamune ARCD na pébpax AB, BD un
DC B3ate cooTBeTCTBEHHO TOMKH K, M 1 P Tak, uto K—‘; =
BM -3 DP
MD PC
KOCTE, Nepecekalowas npsaMue 4D, BCwn CA B touxkax E, F

AE BF CG

ED'FC’ GA'

NONOXeHE! Ha pédpax nUupaMuab?

= 3. Yepes toukn K, M n P npoxoanTt niioc-

u G. Haltaute == Kakue 13 touek E, Fu G pac-
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8.3

8.3. ITocTpoenue oTpe3ka no dpopmyae.
MeToa noaotua B 323249aX HA NOCTPOEHUE

B Hauane aroro naparpada Mbl peLlMM HECKONBKO CTAHAAPTHEIX 3a-
Jay Ha NOCTPOeHHE OTPE3Ka Mo 3aaaHHOH dopmyne. Unu, Honee Tou-
HO, NOCTPOEHHUE OTPE3KA, AIHHA KOTOPOTO BHPAXAETCA YEPE3 NJTHHH
JAHHLIX OTPE3KOB ¢ NOMOLbID 3aAaHHOH QOPMYAEL.

Habop npocTrefiliux 3ana4, KOTOPLI# Mbl pPACCMOTPMM, CIYXHT
OCHOBO anreGpanyeckKoro MeTo4a pellicHNA 32139 Ha MOCTPOCHUE,
CyTh METON2 COCTOMT B TOM, YTO OAHHAS 3a044a HA NOCTPOSHME
CBOJAMTCA K MOCTPOLHHIO KAKOTO-TO HEH3BECTHOTO OTPe3Ka. ITOT
OTPE30K CKa3bIBaeTCAd BO3MOXHLIM BHIPA3HTD YEPE3 HIBECTHHE OT-
pPe3KH M BenyuHel. Haxoawtes ¢opMyna, Jawoias TaKoe Bhipaxe-
HHE, 3aTeM NpeanaracTed Crnocod NOCTPOeHUA OTpe3Ka Mo HafaeH-
HO# dopmynie. DTOT crmocoG 06GBIYHO COCTOWT B TOM, YTO, UCNOb-
3ya cTaHaapTHsll HaGop mnocTpocHME, MBI CTPOHM CHa4yana
HECKOJNBKO BCIIOMOTATE/NbHBIX OTPE3KOB, a4 3aTeM YXe€ MCKOMIH
OTPE3OK,

ITocTpoenne oTpe3Kka no popmye x = l—:f

&9 3adaua 1. Jane mpu ompesxa a, b u c. flocmpoiime ompesox x,
svipancaiowitiiicn yepes a, b u ¢ no ghopmyne x = %c .

3aMeTHM, YTO paBeHCTBD X = %‘ 3KBHBAJEHTHO DPABEHCTBY

a [4 .
3 = J—c, KOTOpOE O3HAYACT, UTO X ABNACTCA “wermecpmsimM nponop-

HUOMAABHBIM OTPE3KOM N4 OTPE3KOB 4, buc.

Pewenune. IoctpocHue OCHOBAHO

HA TEOPEME G NPOROPLIMOHANBHBIX OT-

peskax. Ha onHoli cropone npons-
BCNBHOIO YA OT BEPUIMHDBI NMOCASIO-
BaTEJBHO OTJIOXKUM OTPE3KH & W C,

a Ha apyroii — otpesok b (puc. 382). b
TTporeném npamyio / yepes KOHLb! OT- X ==
pe3koB a u b, a 3aTeM Yepe3 npyroi

KOHEll OTPe3Ka ¢ NPOBEIEM NPAMYIO, Puc. 382
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napanneibHyo {, J1pe 3TH MapanncibHBIE MPAMBIE OrPaHUYAT [IpH-
MBKAIOMKWA K b HYXHbI oTpe3ok x. Bens nmo ykazaMHoOl Teopeme

. v

[~ E Y
PR

ITocTpoenus, oCHOBAHHbIE HA CBOlicTBaX
NPAMOYTOJBHOTO TPEYTONbHUKA

@ Jadana 2. Janw: 0sa ompesxa a u b. Hocmpoiime ompe3sox:
a)x= JaZ+ b?; 6)x= Jai — bl; By x= Jab.

Pewenue. Tlepsnie 1pa nocTpoeHNs 0CHOBaHK Ha Teopeme [nda-
ropa.

a) X = THNOTEHY3a NPAMOYTOABHOTC TPEYrONbHHKA ¢ KaTeTaMH
a u b (puc. 383).

0} x — KaTeT NpAMOYIGJIBHOIO TPEYrONbLHUKA, ¥ KOTOPOro Apy-
roi KareT paeeH b, a TMIIOTeHy3a paBHa ¢ (puc. 384).

B) 30eCh MOXHO NPEATOXKUTE MTOCTPOCHHE, OCHOBAHHOE Ha COOTHO-
UIEHHA MEXIY BEICOTOH NMPAMOYTOILHONO TPEYTONBHHKA M OTPE3KaMH
THTIOTEHY3LI: €CTH g Y b — OTPe3KH T’MNOTeHY3kb!, HA KOTOpble OHA JeTHT-

¢A1 BHICOTOf, TO BBICOTA KaK pa3 M papHa J/ab . Teneph nocTpoeHme o-
HATHO. CTPOMM OTpe30K & + b. 3aTeM Ha 3TOM OTpe3Ke, KAK Ha THAMeT-
pe, CTPOHM TIOTYOKPYXHOCTh, M M3 TOYKH, PANE/IOWICH OTPEIKH & U b,
NMPOBOAMM TIEPMEHIUKYJIAP K IHAMETPY 1O NEPECceyYeHHa C MOMYyOKPYX-
HOCTBIO (puc. 385). TMonydHBIDHHACA OTPE30K 3TONO NEPNSHANKYIAPAE U
6yNeT MCKOMBIM, MOCKONLKY, KAK MBI 3HAEM, YIOJ, ONMPaIOLMACH Ha
IHAMETD, ABISETCH NPSIMBIM.

h a
! x = Jab
x=Ja?-b a b
Puc. 383 Puc. 384 Prc. 385
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8.3

MoxHoO GBIN0 Gbl HCXOOHTb H U3 IpY-
THX COOTHOUIEHHM B MPAMOYTOALHOM Tpe-
yronsHUKe (pHc. 386).

B cBA3M ¢ nocaenHUM MOCTPOEHUEM
a

chenagM OHO 3aMedaHWe. BenuuuHa v 4
+
q > b yasmipaetca cpedmum apugme- b
Puc. 386

muveckum a 1 b, a penuumHa Jab —

cpednum ceomempusecrum, U3 Halero nocrpoeHus (cM. pHc. 385)

cllieOyeT M3BECTHOEC HEPABSHCTBO MEXIY CPEAHUM apupMeTHUSCKUM

H CpedHHM TEeOMeTPHYECKHMM ABYX HeOTPHUATSIbLHBEIX YHCEN:

at+b
2

HE IPEBOCXOIHT ¢ AMaMeTpa. W

PaccmoTpuM ooHY 3a0ady, YToOL OKA3aTh, KAK 3TH DJIEMEHTAP-
Hble MOCTPOSHHS NO3BOJIAIOT AeaTk Gonee CNOXHEIS NOCTPOSHHS.

» Jab. OHo ciedyeT U3 Toro, UTO MOGas XOpAa OKPYKHOCTH

% Oana HecTaHIAPTHAA 320344
Jadawa 3. Jdanw ompeaxu a u b. IMocmpoiime ompesox,

3adaeaemutit popmynoii' x= 4fa* + b,
Pewmenue. Tpeobpazyem momkopeHHoOe BbipaxeHHe: at + bt =

4
=az(a2 + % ) MocTpouM cHa4ana BCIIOMOTATENBHBIN OTPE30K
a

2
= %. B naHHOM caydyae MOXHO BOCIIONBIOBATECA METOAOM, ITpel-

NOXeHHBIM B 3adaue | aToro naparpada.
Teneps nonyuyaem, uyto @? + b* = a*(a? + y?), [ocTpoum ewg

OIVH BCMOMOTaTebHBIM OTpe3ok 2 = Ja? + y2 . B pesynetate HMeeM

x=*%a222 = faz. NockonbKy @ 1 2 — UIBECTHLIE OTPEIKHU, 331343
CBeleHa YXe K paccMOTpeHHO# (3a1a4a 2 3T1or0 naparpada). W

Jpe cnenyollne 33034y Ha NOCTPOSHNE CAYXAT UNTIOCTPalM -
el MeTooa nonobud.

| 4/m MOXHO ONpenesIHTh paBeHCTBOM 4/m = JfJm.
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# JBe 3anauu na Meroa nogoousa

@ Jadaxa 4. Hocmpoame mpeyeonvrux no deym yeaam u cymme
Daouycoe enucanHoll 4 oRUCanioli okpyxcrocmeli.

Pewenue. leno B TOM, 4TO OBa NEPBLIX YCNOBHA — HBA YINa Tpe-
YIOJIBHHKa — OTNPENeasioT TPEYTONbHHK, KAK FOBOPAT MATeMATHKM,
C TOYHOCTBIO 20 nogodus. J1ioBoil TpeyronbHKK, IBa Yria KOTOPOTO
PaBHEI JAHHEIM, NON0GEH HCKOMOMY,

HTak, nocTpoum nioGoit TpeyronbHuk A,8,C,, UMeIOmHit HyX-
Hble YOIBI (pHuc. 387). CropoHy Ay B, MOXHO BbIGPATE MPOU3BONLHO.

B 2ToM TpeyroIbHHKE NOCTPOUM LUEHTPH BIINCAHHOM 1 ONKUCaH~
HOH OKPYXHOCTH (3TO BH YXe YMeeTe IeNaTh), HAXOOHM UX palKychl
Ry v ry, a 3aTeM 1 cyMmy Ry + 7.

Iposeném uepes A, NPOU3BOABLHBIA Y4, OTIOXHM Ha HEM OT 4,
oTpe30K R, + 7y ¥ naHHbIl 0Tpe3oK R + r. [Tonyunm Touku My u M.
CoennnuM M, w B, H yepez M nposeném npsaMylo, NapaiienbHylo
M, B,. Dra npaMas onpeneiut Ha Ay B, Touky B. 3ateM HalIéM TOUKy
CHa ACy (BC || B,Cy).

Tpeyronsuuk  A4,BC  Gyaer uckoMhM., OH  noxodeH
R+r
RO + r o
4YTO CYMMA PAIHYCOB BIIMCAHHOR U ONMCAHHONH OKPYKHOCTEH ¥ Hero

pasHa R+, VW

&y 3adaua 5. Jan mpeyzoasnux ABC, [Tocmpoime xeadpam, dee
BEPMURL KOMOPO2O Aexcam Ha npamoit AC u no odnoii — Ha
cmoponax ABu BC.

Pewueriue. Bomém niobyio Touky My Ha AB W (I0CTPOMM KBanpat
MKy PoLy, v xoroporo Toukn £ u Ly nexar na AC (pric. 388). Ipope-
AéM nipamylo AK u Hafaém Ha BC Touky K, siBngiollyiocss onHOH M3
BepLIMH HCKOMOTO KBaupara MKPL, ¥

TpeyronbHuKy A,B,C, ¢ KoaddpuunenToM . 3T0 O3HAYaeT,

B

t M K
Mo/ /
L
A L, LpP, pC

Puc. 388
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8.3

ABR® 3apaun, 3agaHusi, BONPOCH

1050(B). Jan orpezok mnunel 1. TMocTpoiite oTpe3ky INUHLI
N2, 3 1 J7. Ykaxute criocol MOCTPOEHHA OTpe3Ka /UTH-
HoM Jn.

1051(w). Dauw otpeskm a, b, c, d, e. TlocrpoiTe OTpe3oK

IUTHHDE
a)ka, rae kE N, r) Ja? - be; x) abe
d? + ¢l
a . 2ab |
5)z,l‘ﬂekEN,k>1, n)a+b’
2
B) Jab + cd; € a_;
) ) Ty gt
1052(8n). Nanum otpeskn a, b, ¢, d u e. Tloctpoiite oTpe3ok x,
eCIH:
= (a2 3. = abc,
a) x a<+ 2h%; r)x T
6)x= 2ab; Il)x=§§;
= . T_1,1,1,1.1
B)x = fabcd; e)x a+b+c+d+e'

1053. IMocTpoiite NPAMOYTONBLHbIA TPEYTOMBHHK TO KATETY U
NpOoeKIYHH APYTOrg KaTeTa Ha rHIoTeHy3y.

1054, Tanmp oTpe3oK LIMHONR a M yroa, pasHeii o. TlocTpoiite
OTPE3KH LTHHH:
a

a) acos o] B :

) ] )COS(I,

6) asin a; r) .
sin o

1055(u). BnammTte B naBHYI0 4acTh OK-

PYXHOCTH (0OHA HAa3HBAETCA Ce2MeH-
moxm) {puc. 389) keaapaT Tax, yrodb!
IBE €ro BEPIUKHBI JEXAanH Ha XOpae,

a IB€ APYTME BEPLUINHLI — Ha AYTE Cer-
MEeHTA. Puc. 389
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1056(n). Jana npsimaa XY u Touku A, B BHe JaHHOII NIPAMOit.
Haiiaure Ha npamoit XY Touxy M Takyio, uto yrae AMX |
BM Y pasns (puc. 390).

Ae %
+B
/f
X
Puc. 390 Puc. 391

1057(n). Yepes Touxy A nepeceyeHMsi ABYX OKPYXKHOCTEH
(puc. 391) opoBenuTe NPAMYIO, OTCEKAIOLLYIO OT OKPYXHOC-
TeH paBHBIE XOPIkI.

1058(m). INMocTpoiite TPEYTONBHHK NG ABYM YIIaGM H CYMME Me-
OuaH.

1059, NMocTpoiiTe NPAMOYTOAbHBIH TPEYTCIBHHUK 110 CYMME €r0
KaTeToB g + b U TNAOTEHY3E C.

1060. [MocTpoiite NpAMOYroAbHBIN TPEYrOALHWK MO €ro KaTeTy
 H CYMME APVTOTO KaTeTa b H THITOTEHY3H C.

1061(m). [locTpoiiTe TPEYrOJLHUK TO VLAY, OTHOLIEHHIO
CTOPOH, 3aKIIOYAIOUIMX 3TOT YIOJI, W paguycy BITHCAHHOM
OKDYXHOCTH,

1062, Noctpoiite TpeyroABHHK MO OBYM CTOPOHAM H
GUCCCKTPHCE YIIa MEXKIY HUMH.

1063(m). dan yroa W TO4MKa BHYTPH Hero. [locrpoirre
OKPYXXHOCTB, Kacaloulyiocs CTOPOH YINA U NPOXOAALLYIO Yepe3
NAHHYIO TOUKY.

1064(n). Jaxa npaMasn W ABe TOYKH IO OIHY CTOPOHY OT HEE,
TlocTpoiiTe OKPYXKHOCTE, MPOXOIALIYVIO Yepe3 JAHHbIC TOYKH
H Kacalowwyrocsa JaHHOR NMpsaMoil.

1065(T). [locTpoitTe TpeyroJBHMK NO YLAaM, KOTOPhIE OTHA W3
MenuaH oBpa3yeT co CTOPOHAMM, 3aK1I0YAI0IHME €€, U Apyroi
MeOHane,
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8.4

1066(7). dokaxwure, 4yT0o ecau  — nmobolt otpesok, 4, A,
h,— TpH BBICOTH HCKOTOPOIO TPEYTOJBHHKA, TO TPEYTONb-

2

E’_, iz, i nonoGeH JAHHOMY TPeyrofb-
hﬂ hb hc

HUKy. Mcnonbsys 3ToT akT, MocTpodTe TPEYroNbHUK MO
TPEM BBICOTAM.

HHK €O CTOpOHAMH

1067(1). Ha mnocxocTH HaobpaxkeHa Ayra AB OKpYKHOCTH W
yka3aH ¢€ HeHTp. TONBKO ¢ BOMOWBKY UHUPKYAA pa3neanTe
Iyry AB nomnonam,

¥ 8.4. OnHo BaxkHOe
reOMETPHIECKOE MECTO TOYEK

CeoiicTBO NpAMOH, NEPHERIHKYIAPHOH IAHHOMY
OTpe3KY
PachOTpHM 33037y Ha reOMETPHUIESCKIE MECTA TOYECK.

®akT, Xorophiit yTRepkmaerca B 3ol 3amaye, GwrieacT BechbMa

MOJAE3eH MPH PeIIEHHH HEKOTOPRIX JOCTATOUHO HHTEPECHMX U TPYI-
HHX 34084, OKA3ATEBCTBE TEOPEM.

Jadaud. Joxaxcume, 4mo seoMempuieckum mecmom movex M
maxux, umo AM? — BM? ecms eéeauruna nocmosannan, ede A u
B — Oannvie mouxu naocKocmit, RGAREMCE RPAMAR, REPREROUKY~
anpnan AB.

Pewenue, Tycts M — moBas TouKa HaIEro M
reoMeTpiueckoro mecra. Omycrtum u3 M nep-
neHaukynap Ha AB (puc. 392). [Moayuum Tou-
Ky D. ITo teopeme Iudaropa AM?2 — AD2 =
= MD?= MB? — BD?, orkyna AM? — BM? =
=AD? — BD? Ho AM? — BM? — pexvuanHa

noctosHHaA, M3 atoro caenyer, uTo u Touka D 4 D B
OIHAa H Ta ¥e JUist Bcex Touek M u3 Haulero reo- Puic. 392
METPHUCCKOIG MEcTa, ’
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B camom nene, nyctb AM 2 — BMZ=k, AB=a, AD = x. (byiem
CUMTATH, 4TO k > {.) MMeeM ypaBHeHnue x 2 — (@ — x)2 = k, pelas Ko-
k+a?

2a

HTak, Bce TOUKH HAIIEr0 TEOMETPUYECKOrO MECTA JEXAT Ha
CIHOM NEPMEHANKYIAPE K AB, npoxonsiiies yepes HAAOEHHYIO TOY-
Ky D. TToHATHO, 4TO BCE TOYKMU 3TOrO NEPNEHANKYAAPE NPAHALIEXKAT
HallleMY FeOMETPHYECKOMY MECTY TOYeK. Beap 1A BCeX TaKMX TOYEK
M BumonngaeTcs paseHCTBO AM 2 = BM=AD? - BD =k V¥

TOPOEC HaX0MlUM X =

YcnoBHe NepneHAMKYIAPHOCTH ABYX NMPAMBIX

Toneko u4To petiéHHan 2aJaua Naét yaobHoe yCIOBUE MEPMeHINKY-
NSAPHOCTH ABYX NPAMbIX.
Ecnu npsamble AB 1 KM nepneHanKyaapHsl, TO

AK2 —BK*=AM? — BM

U obpatHo: eciH AK2 — BK2=AM? — BM 2 1o npambic ABu
KM nepneHnukyaspHel.

Y1066l He DOpMYIHPOBATE OTAENBEHO JBA YTBEPXKIECHHA — Npi-
Moe H 0DpaTHOe, B MATEMATHKE UCITONb3YETCH 000POT Heobxodumo u
docmamoune. B 1anHOM cinyvae ycnosue 6yaet GpopMynHpoBaTeca
TaK:

dna mozo ymobe npameie AB u KM bbiru nepneHouxynap-
HbIME, HEOOX0OUMO U docMamouHo, Ymoosl biNOAHANOCS PAGEH-
cmeo

M AK?— BK?2=AM?-- BM?
3T0 paBEHCTBO MOXHO 3aNMCaTh B BHAE
AK?+ BM =AM+ BK?

Miau, B c10BecHOit GOPMYIHPOBKE:
A B 042 moeo umobsr QuazoHanu vemoipéx-
&l e yeonvHuka OCbLid REPRNeHOUKYARPHOIMU,
oF Y HEOOXOOUMO 1 OOCHAMOYHG, 4MOBbl CyM-
Mol KEROPAMOS €20 NPONUGOHOROHCHHX
J cmopon Beinu pasrbt (pUc. 393).

K Hcnoonniys 370 yCI0BHE, NPUBESEM

el OoHO, TPETbE, NOKAIATETLCTBO TEOPE-

Pnc. 393 Mbl O BBICOTaX TPEYronbHHUKA.
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8.4

TCO]JEMEI 0 BbLICOTAX, TPEThEe JOKAIATECIABCTBO

&y Teopema 8.4 (0 evicomax mpeyzonvnuka).
Boicomubt mpey204bHuKa nepeceKaomc 6 00HoI mouxe.

Joxazameavcmeo. Paccmorpum TpeyronsHHK ABC. Tycms
BHICOTHI, BHIXOALIHE M3 BepiUMH A4 H B, nepecekaorca B Touke H

{pMc. 394),
Tlpavbie AH w BA nepnenankynap- B

HB! COOTBETCTRERHO BC UM AC, nostoMy,
COINAacHo YCNOBHIO,

AB?— AC?= BH? - CH?,

BA: — BC?= HA® — HC2.
BriuMTas 3TH paBeHCTBA OOHO M3 OpYy-
roro, MOAYMHM

CB? — CA*= HB? - HA?,

T. e. HC n AB nepneHaukyrapHu. Teo-
peMa nokKa3saHa (b TpeTHii pas!). W

% 3anayu, 3aJaHUS, BOTIPOCHI

1068(B). CdopmynupyiiTe HeoGXONHMOE M JOCTATOYHOE YCAO-
BHE pABHODEAPEHHOCTH TPEYTONEHHKA.

1069(8). Chopmynupyitre npsiMoe H oOpaTHOE YTBEPXKICHHUE
TeopeMul [Iudaropa B BlAe OXHOI TEOpPEMBI.

1070. TIpuBeauTe NpUMepbl HEOOXOAMMBIX Y JOCTATOMHBIX YC-
JIOBHiA, H3BECTHEIC BaM M3 Kypca [¢OMETPHH.

&9 | 1071(m). Tpy CTOPOHHKI YeTHPEXYTONBHIKA B NIOPAIKE 06X0na
paBHEl 7, 1, 4. Halingute yeTBEPTYIO CTOPOHY 3TOTO YETHIPEX-
YTOJIBHUKA, €C/TH W3BECTHO, YTO €10 ANATOHAH MEPIICHANKY-
AAPHBL.

1072. PaccMOTpUM ABA Pa3NUUHEIX YETHIPEXYTOABHUKA € COOT-
BETCTBCHHC PABHBIMH CTOPOHaAMH. Jloxaxm're, 4qTO €CNA ¥ OR-
HOro M3 HUX ODHATOHANH NEepreHAWKYNSIPHEL, TO U ¥ APYTOTQ
OHH TAKXe NEPNeHAHKYNAPHbIL.
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1073(1). B dueThipéxyronsHuxe ABCD W3BeCTHH CTOPOHHI
AB=12, BC=9,CD=1, DA=8. Bepiinnbl A v Bocraiotcs
HEMOOBIXKHBIMMK, a C U {) nepeMeltanTes TaK, YTO AAMHBI CTO-
POH 3FTOTO YeTBIPEXYTONBHHKA He MeHmorcd. Kakyio THuo
ONMCBIBAET MIPH 3TOM TOYKA NepecedeHuA AHATOHANCH YeThpEX-
YTOJMBHHKA?

1074(r). Jans! 1B OKPYXHOCTH ¢ UeHTpamu O, ¥ O, 1 paauy-
caMy R u 7. JIoKaXHTE, YTO [COMETPHYECKHM MECTOM TOYEK
M, nns xoTopHX KacaTeAbHBE K JAHHBIM OKPY:KHOCTAM PaB-
HH, ABIAETCA NpsMas, MepreHauKkynapHas 0,0, WM 4acTh
TAKOH npsiMoii. B Kakux ciyyadgx reoMeTpHYECKMM MECTOM fB-
AAETCA BCA NpsiMas?

1075, llaHk npe OKpYXHOCTH ¢ panuycaMu 7 # 1. PaccTosiuue
MEXIY MX LeHTpaMH paBHO 2. Ha npaMoit, npoxonamei ye-
pe3 LSHTPH OKPYXHOCTEH, B3ATA TouKa M Takas, 4TO Kaca-
TEABHLIE, TPOBEAEHHEE U3 M K OKPYXHOCTAM, PAaBHBI MEXOY
coboil. UeMy paBHB 3TH KacaTeNbHbIC?

1076(T). Jaun Tp¥ NONApHO NMEPECEKalOWUECH OKPYKHOCTH,
JoKaxuTe, 4To TPH TIpAMHIE, KaKaasa U3 KOTOPLIX MPOXOIHT
Yyepes ABS TOUKH MEPeceueHHs ABYX OKPYXKHOCTENH, nepeceka-
10TCA B ODHOH TOUKe.

1077(T). daHa oKpyXHOCTb M TOUKa A. PaccMOTpHUM mpous-
BOJILHYIO OKPYXHOCTb, MIPOXONAILYIO Hepe3 A W nepecekao-
1y aaHHyle B Toukax B u C. Flpamas BC u kacatenbHast K
MOCTPOEHHOH OKPYXHOCTH B TOUKE A MEPECeKaloTed B TOHKE
M. Haiimure reoMeTpHYECKOE MECTO TOUuek M.

1078(T). Ha niiockocty 3amaHbl ABe TOUKH A M B. Touka C ne-
peMellaeTes nNo MIOCKOCTH Tak, YTo ABC — TPeYronbHUK, B
kotopoM AC — BC = g, rae a — 33JaHHbIR OTpe30oK, a < AB.
Kakyio JMHHIO NpH 3TOM OMUCHBAET UEHTP OKPYXHOCTH,
BIIMCAHHOM B TpeyroibHuk ABC?

8.5. BnucanHpie H OMHCAHHBIC
YETBIPEXYTOJbHHUKH

B aroM naparpadie 6yayT paccMOTpPEHbl BA BHAA YEThIPEXYTONBHH-
KOB: BIIHCAHHBIC H onKcaHHbie. C TAXMMH HETHIPEXYTONBHUKAMH Bbi

Y& BCTPEYANHCH, XOTA YETKUE ONPEAcneHHA He NPHBOAUAUCH, [To-
STOMY HAYHEM C ONpeneneHmni.
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UETBHIPEXN ™
Puc. 395

YemvipéxyeonbHUK HAZNBAEMCA GHUCAHILIM, €CAH €20 6ep-
UIUHBL PACROAOINCEHBI HA OOHOU GIKPYICHOCMIU.

Hemotpéxy20abHUK HAZBEACMCA ONUCANKBIM, €CAll €20 cmo-
DOHB kKacaromces o0Hoil okpyxcrocmu (puc, 395).

C HEKOTOPBIMH CBOMCTBAMM 3THX YETHPEXYTONBLHWKOB BHl MO-
3HAKOMMAMUCH B Tnase 5. bonee Toro, nepsast M3 OBYX TEOPEM, KOTO-
pbie cefiuac OyayT MOKa3aHLL, YXe HaM H3BecTHa (Teopema 5.9), npas-
A3, B HECKOMbKO HHO#H dopMynupoBKe.

BnyucanHpIi 4eTHIPEXYTOJbHHK

Teopema 8.5 (ceviicmea u npusnaku enucanrnozo uemsipéx-

VEeORbHUKA !‘

M1z mozo umobot wemvipéxyzonvnux ABCD Gvta enucan-
RBIM, HEOOXO00UMO U 0OCIMAMOUNO 8uinOtHeHus 4106020 u3
CACOVIOUWUX YCAOBRIE:
a) ABCD — eoinyxaviii wemoipéxyzoavniux u L ABD =
=/ ACD;
0) cymma OayX RPOMUGONBIONCHBIX
ya06 wemuipéxyzosvituxa pacrua 180°.
a)HeoO0xoawumMocTb Ecnm
ABCD — BNHcaHHBIN YeTBIPEXYTOMLHHK
(pHuc. 396), TO OH HENPEMEHHO BbIMYKJIbIH
u yrian ABD w ACD paBHH, NocKonsKy
OITHPAIOTCA Ha OOHY AYTY.
HdoCcTAaTO4YHOCTShb Tak Kak
ABCD — BpINYKNEIH 4YeTHDEXYTONBHHK,
T0 TOYKH B U C pacnonoxeHbl 1O OMHY
CTOpPOHY OT NpAMOoi AD, Puc. 396

B
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Puc. 397 Puc. 398

OnHieM okono TpeyroabHHKa ABD okpyxHocts (puc, 397).
Touxa C He MOXET PacoNaraThcs BHE 3TOH OKPYXKHOCTH, TAK KaK B
3TOM ciay4ae yroa ACD, Kak yros ¢ BepIuMAOH BHe Kpyra, Hamepancs
651 NORYPa3HOCTLID ayrH AD u emé kKakoil-to oyru, T. €. GbUT Gbl
MeHblIe yraa ARD.

TouHo Tak ke Touka C HE MOXKET HAXOAWTHCS BHYTPH KPYIa, TaK
KaK B 3TOM chiyuae yroa ACD 6wn 61 Gonblie yrna ABD,

3Ha4uT, Touka C NeKUT Ha OKPYXHOCTH, OITHCAHHOH 0KOJIO Ye-
THPEXYTONbHHKA ABCID, H 3TOT YETBHIPEXYTONBHHK SIBASIETCA BITH-
CaHHBIM,

B)HeobxoauMocCTe clieayer nz cBOHCTB BRUCAHHBIX YIVIOB,

DocTaTo4yHocTs W3 ycopus cieayer, UTO BCE YIABI UeTbI-
péxyronsHMKa Medblle 180°, T. e, OH BoinyKaAbI. Janbuie paccyxaaem
TaK Xe, KaK H B TTYHKTe a). PaccMOTpuM aBa pOTHBONOAOXKHEIX yT1a B
u D. Ux cymma pasHa 180°, OnHiueM okoao TpeyronbHuka ABC ok-
pyxHOCTE {pHc. 398). Touka D pacnosioxeHa No APYTYIO CTOPOHY OT
AC, uem B, Ho mis Beex Touexk ayru AC, He conepxaiuei B, BnucaH-
Hbie YIIbl DONONHAKT Ao 180° yron B, 3Hauut, D He MOXET GHITE HH
BHe (Toraa yroa ADC 6vin 66 Medbile, yeM 180° — £ B}, HY BHYTDH
Kpyra (Toraa oH 6bu1 661 Gonblue 180° — ~ B), Takum oOpazom, Touka D
JIEXUT HA OKPYXXHOCTH, OMHCAHHOH OKOJo Tpeyronthuka ABC, H ye-
THPEXYrOMBHUK ABC LD — BNHCaAHHMINA, W

OnucanHblii 4eThIPEXYTrOJAbHHK
Teopema 8. 6 (ceoiicmea u nPUHAK ONUCAHNO20 HEMMPEXYZ0Rb-

RHUKG !.

Jlan mozo umobw euinyravii wemoipéxyzosvuux ABCD
AGARACR ONUCAHHBIM , HCOOXOOUMO U docmamouno, wmobot
eninoanniocs ycaosue AB + CD = BC + AD. (Cymmot
NPOMUGONOAOIHCHBIX CHIOPOH DAGHBL.)

296




ﬂoxasame.awmeo. HeoBX0ZuMOCThb ITa YACTE TEODEMBI
BaM 3HakoMa. Hrtak, uetelpéxyronpHik ABCD arnsercs onvicaH-
HEM, O003HAYUM TOUKHM KacaH¥s BNUCAHHOW OKPYAKHOCTH CO CTO-
poHamu AB, BC, CD n DA coorBerctBenHo uepes K, P M u H
{puc. 399), MuI 3HaeM, YTO KacaTeNlbHbIe K OKPYXHOCTH, IPOREAEH-
HBIe M3 ONHON TOUKH, PABHH.

lyctb AK=AH=a, BK=BP=b, CP=CM=c, DM=DH=4d.
TornaAB=a+ b, BC=b+¢c, CD=c+d, DA=d + a, a 3Ha-
yur, AB+ CD=a+b+e+d BC+DA=b+c+d+arTe
AB+ CD=BC+ DA.

HdocratouHocTh HaM Hazo AoKa3aTh, YTO €CNU QNS Bhl-
MYKJIOTO YETBIPEXYIONLHMKA BHIOMHAETCA YCIOBIE TEOPEME] (paBHE
CYMMbl NPOTHBONONOXHBIX CTOPOH), TO OH ABNAETCA ONHCAHHLIM.

TpueenéM nBa AOKA3ATE/ILCTEA 3TOTO YTREPXKACHHA.

Ilepeoe ZOKA3ATEABCTBO. Bocnonbiyemcs MeTOOOM OT Mpo-
THBHOTO. T1YCTE AMA YeTHpEXyTORbHUKA ABCD BHINOTHACTCA YCAO-
BHe AB + CD = BC + DA (puc. 400). IipoBeném GHCCEKTPUCH YIIOB
A u B n oBo3nayuM yepes O TOUKY HX MEpeceyeHHA.

Touka O papHoyaaneHa ot ctopoH AD U AR, a TakXe OT CTOPOH
BA v BC. 3nauur, Touxa O papHoyzaneHa OT TPEX cTOpoH AB, ADn
BC, no9TOMY MK MOXEM IIOCTPOHTE OKPYXKHOCTE ¢ SHTPOM B O, Ka-
CAIOUIYIOCH 3TUX TPEX CTOPOH ueTHpExyronbHuka ABCD. [Myets 31a
OKPYXHOCTb He KacaeTed ¢ropoHb CD. IInga onpenecnéHHOCTH MOX-
HO CYHTATD, YTO OH& He nepecekaet cTopoHbt CD.

Mposeném yepes € npaAMYIO, KACAIOWIYIOCH 3TOH OKPYXKHOCTH, U
o0o3HaynM 4yepes D, e€ Touky nepecedeHus ¢ AD. MUmeem npa ueto-
péxyronsHuKa ABCD n ABCD,, B KaXI0M N3 KOTOPBIX CYMMBb{ IIPOTH-

Puc. 400
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BOMOMOXHEIX CTOPOH paBHbl. B nepBoM — Mo YCJIOBHK TEODPEMBI,
BO BTOPOM — TMOTOMY, YMTO OH ONMUCAHHBIH. 3anuuiem oba 3THX pa-
BEHCTBA:

AB+ CD=BC+AD, AB+ CD,=BC+ AD,

BuiuteM BTOopoe paseHCTBO M3 nepsore. MNoayuum: CD — CD, = DD,
unu CD = CD| + DD, MNocnennee paBeHCTBO 03HAYALT, YTO TOYKH
C, D v D nexat Ha OIHOH NMpAMO#, TaK KaK B MPOTHBHOM CHy4ae

OHO MPOTHBOPEYHAC Obl HEPAREHCTBY TPEYIOAbHHMKA. JHAYMT, TOUKH
D n D, coBnanawt. u 4eTbIpEXyronbHUK ABCD siBNsSeTCS ONUCAH-

HbIM.

Jamewanue. B reoMeTpun (M He TOIBKO B FeOMETPHH) OYeHb
BAXHO YMETb BUOETb PA3IHYHBEIC BAPHAHTBI, KOTOPBIE MOryT ObITh B
TOH Wi HHOH CHTYauWn. B 1aHHOM ciiyuae BOZHHMKAET BOMPOC: a YTO
6yneT, ecny NOCTPOSHHAS OKPYXKHOCTE BRMICT 33 MPAHM LB YeTEIPEX-
YrONbHKKA, T. €. nepecevér cropony CD? He MoxeT M nonyyuTecs
TakK, YTO KacaTensHasg K OKPYXHOCTH, NposeaéHHas yepes C, nudo
OKaxeTca napauenbHoi A D, nu6o nepeceyéT npamyio AD ¢ apyroii
CTOPOHBI OT TOUKH A?

TTokaxkeM, YTo 218 A1060r0 BhITYKIOTO YeTHIPEXYTONbHUKA HAKAET-
CA OKPYXXHOCTB, KacaoWwancs TPEX €0 CTOPOH H LUETMKOM PacnoloXeH-
Hag BHYTPH Hero, B canmoM aene, ecnm OKpyKHOCTL Kacaercst AB, BC v
AD u nepecekaet CD (puc. 401), T0 OKpY>XHOCTL, Kacawowascs A8, BC
U CD, UMeeT MEHBIIHIT pamuyC K LENMKOM JeXWT BHYTPH UETHIpEX-
yronsHuka ABCD.

Bropoe nokazarenwetno. JokaxeM, UTO eCTH B BHIMYKAOM YEThi-
péxyronsiuxe ABCD wmeer mecto pasenctso AB + CD = BC + AD
{pHc. 402), To HalaéTcs TOYKA, PABHOYALIEHHAA OT BCEX CTOPOH 3TO-
[0 YeTbIPEXYTrONbHHMKA.

Puc. 401 Puc. 402
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(2]

JAs 3TOro NOCTATOUHO YCTAHOBUTD, YTO DHCCEKTPHCHI TPEX €ro yT-
710B, HANpHMep VIToR A, BH D, nepecekaioTea B oaHolt Touke. (Toroa
TOUYKA MEPECEUSHHS COOTBETCTBYIOLLMX GHCCRKTPHC paBHOYIANEHA OT
ABn AD, BAu BC, AD n DC, 1. ¢. paBHOYZAJNIEHA OT BCEX YETBIPEX
CTOPOH.)

Tycte ans onpeaenéHHoct A8 > BC. U3 yenosna AB+ CD =
= BC + ADcnenyer, ut0 AR~ BC = AD— CD. BossméM Ha AB Tou-
Ky K'tak, uto BK= BC,AK=AB— BC, ana AD — touky M Takyio,
yro MD = CD, AM = AD — CD, Kax sugum, AKX = AM.

Mockoaeky TpeyroasHuku MAK, KBC u CDM — paBHo-
Geapennsie ¢ ocHoBaHusIMH MK, KC v CM, 6HCCeKTpUCcH yTnoB A,
B v D asnaorca cepeaMHHBIMH NepleHAUKYIIPaMH K OTpes-
KaM MK, KCu CM, D10 o03HaTaeT, YTO OHU NEepPeceKalores B onHol
TOUKe — LEHTPe OKPYXHOCTH, OMHCAHHOH OKONO TpeYroJbHUKA
MKC.vw

Jokaxem TeopeMy, YCHIHBAIOLIYIO YTBEDKACHHE TeOpeMEl 8.6,

#* Teopema 8.7 (obobwiénnas meopema o ceoficmeax u
NPUIHAKAX ONUCANNOZ0 HEMBPEXY20N6HUKA).

Iycmb @ svinyxtom uemvipéxyzoavnuxe ABCD nem
napaaseavuoix cmopon. Obosnawum wepes E u F mouxu
nepeceuenun npamoix AB u DC, BC u AD coomeemcmeen-
no. Byoem cuumame, wmo mouxa A sexncum na ompesxe
BE, a mouxa C — na ompeixe BF.
an moeo umobvt uemovipéxyzoavnux ABCD Goia onucan-
HBIM, HEODXO0OUMO U DOCMAaMmoYHD BbINOAHERNRA 4100020 u3
CACOVIOULUX YCAOGHIE:
ayAB + CD =AD + BC;

0) ED + BF = DF + BF;
B) EA + AF = FC + CF.

Hoxazamesscmeo. Kak suanm, TeopeMa 8.6 COCTABMSAET MyHKT a)
teopemul 8.7. (Ins 3TOTO NyHKTa TpeGOBAHHME OTCYTCTBHM NApaji-
JIeTBHbIX CTOPOH He HYXKHO.)

PaccyxneHus BO BCEX MYHKTAX ONUHAKOBLI. FIYHKT 2) MBI yMe-
eM [I0Ka3blBaTh, NO3TOMY OrPAHMUMMCA AOKA3ATENLCTEOM IMYHK-
TA B).

Heo6x0a8HMOCTBb. IlycTh KacaTeNLHBIE K OKPYKHROCTH H3
ToueKk A, B, C, D, E u F cOOTBEeTCTBEHHO paBHHW 4, b, ¢, d, e U f
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D(d) £ D\FC/‘S
’
Ete) Rf) F’
Prc. 403 Puc. 404

(puc. 403). Torna EA=e—a, AF =a+/f, EC =e+¢, CF=f—c.
3Hayur,

FA+ AF =(e—a)tila+fl=e+f,
EC+CF=({e+c)+(f-c)=e+]
EA+ AF= FC+ CF,

JoctatoyHocTeb [lycre BoinoaHseTca pabeHcrBo EA +
+ AF= EC+ CF HokaxeM, uTo GHcceKTPHCH! YII0B BAD, BCD n
BEC nepecekawotes B oaHoi Touke, M3 3toro Oyner caenosath, UTO
ABCD — onucanHbiif yeThipéxyronmbHHK. {Touka nepeceyeHus 3Tnx
GuccekTpuc GyaeT pasHoyganeHa o1 ABu AD, BCw CD, a Takxe oT
ABu CD.)

Bo3emém Ha ayue EA 3a Toukoil 4 Touky T Tak, uto AT = AF, a
Ha ayue EC 3a toukoit C Touky S 1ak, yro C5 = CF (puc. 404}, IMo-
ckonbky ET = EA + AF, a ES = EC + CF, 13 yCNOBUA TEOpeMB! Cle-
ayet, uro £T7= ES.

Paccmotpum Tpeyronkiuk TFS. CepeauHHBI nepneHAMKYNAp K
ctopoHe T.5 310r0 TpeyronbHWka simmserca Guccekrpucoit yrna TES
(wnu ymna BEC). 310 caeayer U3 paBHOGeIPecHHOCTH TPeyroNbHHKA
TES.

TouHo Tak Xe U3 paBHOOeIpeHHOCTU TpeyroabHuka TAF Oyner
CNenoBaTh, YTO CepeAMHHEIA nepneHanky.1ap K TF asnaercs Guc-
cekrpncoil yrna TAF (wnn BAD), a u3 paBHOGEIPEHHOCTH TPEYTOMb-
Huka SCF noaydyum, 4T0 CepedWHHBIA NepneHaukynap Kk SF apnaer-
¢a Guccektpucoit yrna SCF (unu BCD).

Takum oBpazoM, YKadaHHbIE DUCCEKTPUCHL NEPECeKalOTeA B OAHOM
TOYKE — LIEHTPe OKPYXHOCTH, OTTHCAHHO#’ OKOT0 TpeyronsHuKa TFS,

Tem caMbIM MYHKT B} JOKa3aH NoIHoCThIO. [Monpobylre caMo-
CTOATEALHO AOKA3aTh MYHKT 0). W
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AB® 3anauu, 3agaHus, BOIIPOCH

1079. TlpuseauTe npuMep YeThipéxyronsHuka ABCD, nns xo-
TOPOTO MMEET MECTO paBeHCTBO L ABD = £ ACD, HO KOTO-
PbIii HE ABASAETCS BAHCAHHBIM.

1080. Hoxkaxure, 9T0 ecNM YeTHIPEXYTOABHHK MOXHO paspe-
3aTh HA 1Ba BIHCAHHLIX YeTHPEXYIONBHHKA, TOT 2TOT YEThl-
pPEXYroNsHUK AUGO Tpanmeuns, THO0 NapannenorpaMMm.

1081(8). B 1peyronsinke ABC npoBeicHbl BricoThl AA,, BB,
CC,, Hf — Touka Hx nepeceueHus. lepeuncinTe Bce BIMCAH-
Hbi€ YETHIPEXYTONBHHKY € BEPLIMHAMY B TOUKax A, B, C, A,,
B, C, H.

1082(B). UeTblpéxyronbHUK ABCD BOHCAH B OKPYXHOCTS,
P — TouKa nepeceyeHHs OMATOHANEH 4YETHIPEXYTONLHWKA.
Hoxaxure, uro AP PC= BP+ PD.

1083(B). dokaxuTte yTBepXKIcHHE, OBPATHOE YTBEPXICHMIO
sanaym 1082,

1084. YeTnpéxyronsHuxk ABCD onHCaH OKONO OKPYXHOCTH,
ueHTpoM B Touke (. Hokaxure, UYTO CYMMA TpadyCHHX Mep
VIJIOB:

a) AOBu COD;
G) BOCHAOD
papHa 180°,

1085. ABCD — tpaneuuns, AD = 10, BC = 5, F— To4ka Kaca-
HPA BNMCAHHON OKPYXHOCTU C LEHTPOM B TOYKe O) H CTOpO-
Hbl AB, AF = 4, FB = 3, OkpyXHoCTb ¢ LeHTpOM (3, KacaeTcs

CD B Touke Pw npoaonxenuit cropod BC u AD B Toukax N
H T coorsercreeaHo. Halimure EP (puc. 405).

B M C N
3
4 O| 02
A K D T
Puc. 405
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1086. M3 Bepiumnbl A kpanpata A BCD nposeaeHsl Tyun, opa-
yomue Mexay cofoit yron 45°, OnuH U3 ayuel nepecekaer
AHaroHans BD B Touke M, npyroit nepecexaer ctopoHy BCB
Touke N, JoKaxute, yto TpeyronbHUK AMN sensercsa nps-
MOYTOJIBHbBIM H pa_HOBEAPEHHBIM.

1087. B tpeyroneHike ABC npoeeneHbl GUCCEKTPHCH AA| u
BB,. lokaxuTe, UTO €CIIU YETHPEXYTONbHIK AB, A, B asnseT-
csl BIUCaHHBIM, TO ABC — papHodenpeHHbli TPpEYTrONBHHK.

1088(n). ITycte O — nedp onxcaHHol oko1o ABC OKpyXHO-
CTH, J — LeHTp BnHMcaHHO OKpyXHOCTH, Jokaxure, 4yTo
€C/IH TOUYKHK A, B, O u J nexar Ha 0IHOH OXPYXHOCTH, TG
yroa C pasen 6{°.

1089(m). Tlycte H — Touka nNepeceeHns BHICOT TPEYTrONbLHUKA
ABC, J — ueHTp BNHcaHHOM B Hero oKpyxHoCTU. U3BecTHO,
uUTO TOUKU A, B, H u J nexart Ha oaHo# OKpYKHOCTH. Halinu-
Te yron € TpeyroibHUKa,

1090. VMimMeloTca Nsa BbINYKNBIX YeThIPEXYTOABHHKA C COOTBET-
CTBEHHO paBHBIMH CTOpOHAMH. JIoKaXHTe, YTO eCIM OIMH H3
HHUX ABJACTCH ONMCAHHBIM, TO M APYrol TakKkKe ABAACTCA
OITHCAHHBIM.

1091(7). Tpeyronshuky ABC u AB|C HMeIOT paBHbIe NepH-
METDH, TOMKH B v B, pacnojioxeHbl N0 O0HY CTOPOHY OT

AC. Obo3HauHM Yepes D TOUKY nepecevyeHusa npaMelx AR u
CB,, a uepes E — TOUKY mepecedeHmst nNpsaMuix AB, u CB.

Nokaxwnre, uto EB+ B D= EB, + BD (1touku D u E pacno-
JIOXKEHH! 110 TY Xe CTOPOHY 0T AC, uyto 1 B).

1092(m). Ha ctoponax AB, BCu CA tpeyrosnpHuka ABC B3aTH
COOTBETCTBEHHO TOUKM C), A; H B, JoKaxXuTe, 4TO OKpyX-
HOCTH, ONHCaHHble 0KONO TpeyroabHnkos ABC|, A BC n
A, B,C, nepecexalotca B onHOS Touke. (3Ta TOYKA HA3bIBAET-
ca moukoit Muxeaa.)

1093(T). B OXpyXKHOCTH BOHCAH YETBIDEXYTONBHHK ABCD,
OAAroHaN| KOTOporo nepecekamtes B touke M. HspectHo,
yro AB=q, CD= 58, LAMB = «. Hailonte pannyc oxpyx-
HOCTH.
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1094. CtopoHsl napainenorpaMMa paenel 2 n 3. IpaMan, ne-
peceKaloliad AB¢ 66AbIIMe CTOPOHH NMapanienorpamma
NMePNeHINKYAAPHASA UM, ASJHUT ITOT MapanienorpaMM Ha 1Ba
q9eTbIpEXYTOJbHHKA, B KOKILINE U3 KOTOPHIX MOXHO BMHCATH
OKpYXKHOCTb. Haliaure octpmii yron 3roro napanneno-
rpaMma,

&5| 1095. B tpeyronpiuk ABC co cropoHamu AB = 5, BC = 7,
CA=10 BnucaHa OKpPYXHOCTb. TIpAMaf, nepeceKamomas
cTropoHM AB 1 BC B Toukax M u K, kacaetcs 3Toit OKpyXHO-
cTH. lemy paBeH mepuMeTp TpeyYroNkHHKa MBK?

&9 1096(n). Yerbipe OKPYKHOCTH PACNONOKEHB Ha MIOCKOCTH
TaKHM O0pa3oM, YTO Kaxnasl KacacTCs POBHO ABYX APYrHX
BHeWHUM 00pa3oM. JJOKAKNTE, HTO YSTRIpE TOUKH NONapHo-
TO KacaHHA 3THX OKpYXHOCTeH Nexar Ha OOHOH OKpYXHO-
CTH.

1097(1). OXpyXHOCTb, BMHCAHHASA B TPEYTONbHNUK ABC, HMeeT
UESHTP 8 TOuKe J U Kacaetcsi cTopoH AC n BC B Toukax B, u
A, cooTBeTcTBEHHO. bHccekTpHca yrna B nepecekaet nps-
myio A, B, B rouxe K. lokaxure, uto TouKH A, J, B, v K ne-
AT Ha OOHOM oKpyxHOCTH, YeMy paseH yron AKB?

1098(T). B BHINYK/AOM YeTHIPEXYTOABHHKE NPOBEOEHH GHCCEK-
TPUCH €r0 BHYTPEHHHX YrNOB. JOKaXiTe, YTO TOYKH Nnepece-
YEHHUA Map COCEAHHUX GHCCCKTPHC CIIVXAT BCPUIMHAMMH BITH-
CaAHHOTO YeTHPEXYTONbHKKA.

1099(T). O1Ha M3 CTOPOH BMHCAHHOTO YETHIPEXYTONbHHKA §B-
NACTCA AHAMETPOM OKpYxkHOCTH, JokaxuTte, YTo NpoeKlUHU
CTOPOH, NIPHWIErAlOWIMX K 3TOM CTOPOHE, HA YeTBEPTYIO CTO-
POHY (Ha NPAMYIO, 33Ja0WYI0 YETBEPTYH CTOPOHY) PaBHH
Mexay coboii.

# 8.6. BoruMcianTebHbIE METOABI
B reomeTpur, W O06 omnoit 3agage Apxumena
@ Bo3MOXHO, Ha (hOHE YAHUBUTENBHBIX AOCTHXSHHHA HAYKH W TEXHHKH,

C KOTOpPbLIMH Bbl BCTPEUYACTECH 6YKBaJ1bHO Ha KaXijoM wWary, reoMerT-
PHA MOXET NMOKA3ATHCA KAKMM-TC MATOCOBPEMEHHBIM, HEPA3IBHBAIC-
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PEETRLIR -

Dt i B bl i,

LIMMCA NMPEOMETOM, HE HYXHBIM COBPEMEHHOMY YE€/0BEKY, B UbIO
XH3Hb IPCYHO BOULIM KOMIMNBIOTEPE], aBUANAHHEDPD, Na3epbl H MHO-
roe, MHOTOE Apyroe.

Ia, B UENOM YENOBEYECTRO 33 CBOIO NOJTYIO XH3Hb CTANO HAMHOTO
YMHEE ¥ COBEpilieHHee. A BOT CTAN JIH YMHEE M COBEPILEHHESE CaM YENo-
BeK? CeroaHsa Mbl 3HaeM GONLILE CBONX NPEAKOE MOTOMY, YTO «CTOMM Ha
MX TUIEYax».

Pa3sBUTHE 4eNOBEYECTBA — ITO NMPeXae BCEIO PA3BHTHE YENOBE-
4ecKoi MBIChi. M HCTOPHSA reOMETpHH SIBNSETCA CBOCTO poja 3ep-
KATOM HCTOPHH PAZBMTHA Y€JIOBEYECKOM MLICIH, YOIUBHTENbHOM CO-
KPOBHLIHHLEN, XpaHsAIIEH BRICIIME OOCTHXEHHS 4YEJIOBEYECKOTO
reHHs, XeMIYXKHHbI KOTOpoi cO3IaBanuch BETHYANRIIHMH MBICTHTE-
AAMU,

Kro He cabitan o6 yoMBHTENbHOM YuéHoMm pesneti peuwuu
ApxuMeae! IToT Benukuit yenopek xua B 111 ctoneTuH 10 H. 3. B ro-
pone CHpakyinl Ha CHUMINHY, OBIBLIEM B TO BPeMs [PeUecKoH KOono-
HHeii. MHOro npekpacHbiX OTKpLITHH H H300peTeHHH caenan Apxu-
MEl 33 CBOIO JOAIYIO XKW3Hb. Byayun yxe 3peaniM y4éHbiM, B 50 et
OH YBIEKCS TEOMeTpHell M He paccTaBancs ¢ HCH IO KOHUA CBOMX
aHeit. TOBOPAT, YTO MOCAETHAMH CIOBAMHK APXHMENa Nepel TeM, Kak
ero youn puMckKuit neruoHep, ObUiH: «OCTOPOXHO, HE HACTYIMH Ha
MOH KDPYIH»,

CeroaHs IWKONBHHK BOCBMOTO KNAcca BAANEET CPeacTBaMH,
HeM3BecTHRIMU Apxumeny. B Bc€ xe napaiiTe pacCMOTpPHUM OIOHY
H3 ero 3apad. PaszfepéM pelleHHe caMoro ApxuMena, nMoaymaem,
KaK Obl €€ MOT pellMTh COBpeMEHHBIH yueHHK. Y cpaBBUM 3TH pe-
IICHHA.
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Onna 3aga4ua Apxumena of apoenoce

B cBOMX 3aHATHAX FeoMeTpHeli ApXuMel MHOIO BHHMAHMA YACIKI
U3YYECHHKO CBOiicTB QuMIrypH, HOcHlUCH HaseaHue apfesoc, WIH
CKODHANCHBLE HOMNC. DTO Ha3BaHHE dUrypa Noayduna n3-3a CXoCcTea
C OMEepPTaHHAMH HOXa, HCHONb3OBABILCTOCA CKOPHSAKAMH IS pas-
IENKH KOX.

Ecnun p3aTe Ha NPAMO TPH ITOCACIOBATEAbBHBIE TOMKH A, Bn C
H IIOCTPONTh TPH MOMYOKPYXHOCTH ¢ THaMmeTpamu AB, BC n AC,
pPACTIONOXEHHKE NO OAHY CTOPOHY OT 3To# npaMoli, To ¢hurypa, or-
PAHMYEHHAS 3THEMH TTOAYOKPYXHOCTAMH, M ABAACTCA apleaocoM
(puc. 406).

Puc. 406

W3 MHOTHX cBOHCTB 3TOl bUryphl, 0GHAPYXeHHBIX APDXHMEIOM,
Mbl PACCMOTPHM TO/BKO OZHO.

& Jadaua 1. (3adaua Apxumeda.) Hposedém & apbenoce uepes
mouky B npamyro, nepnenduxyaapryro AC, i 0603Ha41M €€ motKy
nepecevenun ¢ ooasuiell noayoxpysxcrocmuvio wepez D, Pacemom-
DUuM d6e OKpYNCHOCU, GNUCAHRbIC 8 36a 00pPa308ABHIIXCR KPUEO-
Auneiinunx mpeyzoasnura. Iepaeas xacaemen ompeszxa BD, nonry-
oxpyxcrocmu AB u dyzu DA. Bmopan kacaemen BD, noayoxpyc-
Hocmu BC u dveu DC. Horxaxcume, wmo smu Ose enucanmuie
OKPYHCHOCI PAGHYL.

PelleHKe ApXUMea ONHpaloCck Ha OAHO NMPOCToe CBOMCTBO Ka-
CalOWHXCH OKPYXHOCTel, KOTopoe Mbi HAMBEM gematoif Apxume-
oa. (Jlemmoti B MaTEMaTHKE Ha3HBAIOT BCTIOMOFATENbHOE YTBEPXKAL-
HHe, MpeIIeCTEYIoee OCHOBHON TeopemMe.)

@ Jdemma Apxumeda. Hycms npaman nepecexaem danmyio ox-
Dyacocms ¢ moukax K u M, Paccmompum npouszeosviyio ox-
PYYCHOCIY, Kacalowylocs dantoii € mouxe P, a npamoii KM s
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mouxe L. Tozoa npamas PL npoxodum uepes cepeduny oonoii uz
deyx dyz KM, na xomopsie OaHHAR OKPYNCHOCID paifeiena
npamoii KM,

9Ta leMMa NpeTaranack B BUAE 3a0a4M (CM. 3anauy 639).

,Zloxammem:cmso AemMmbi. PaccMoTpuM 1A onpeaeaéHHo-
CTH CNyuail, H300paxXEéHHBIH Ha pHcyHke 407, [TycTk O — UeHTp naH-
HO# OKPYXHOCTH, () — LEHTp NOCTPoeHHO OKpyXHOCTH. Toukn O,
O, v P nexar Ha onHoll npamoit. [lycTe npsimas PL nepecekaer 1ax-
HYIO OKPYXHOCTE B TO4Ke E. TpeyronsHukn PO\ L n POE pasHoben-
PEHHbBIE. ¥ HUX eCTb OOLWIMA YTON — Yroa mpu BepliHHe P. 3HaunT,
OHH NeAOGHH, O L napannensHa OF. Ho O L nepneHarKyaapHa
KM. Cnegopatensro, OF takxe nepneHaukyaspia KM. 3nauur,
E — cepeanna myru. Jlemma DoKa3aHa.

INpuBeaéM ewé OSHO OOKA3ATENLCTBO JeMMbl ApxHmena. Pac-
CMOTPHM MPAMYIO, Kacaollylocsd 00eux oKpyXHOCTeH B Touke P.
OGosHaunmM Yepes  TOUKy €€ nepeceyeHua ¢ npamoit KM, £ — Tou-
Ka nepeceucHns PL c Gonbluell okpyxdocTeio (puc, 408). Yran
PLM u QPL papnbl, Tak kKak PQ = L kak kacartensHsie., Ho yron
PLM wamepserca nonycymmoit ayr KE u PM,a +QPL = +QPE n
H3MepaeTed nonosuHol ayri PME unv noaycymmoii ayvr PMu ME.
3naunT, ayru KE v ME pasuel.

Ipyrye cayyan pacnoIOXEHNsl OKPYXHOCTE paccMaTpHBaloTCs
AHAAOTHYHO. 3aMeTHM, UYTe TOukH K 1 M MOryT CauThed, T. €. pac-
cMaTpyBacMasn NpAMas MOXET M KAcaTbCd OKpyXKHOCTH. B atom ciy-
yae npaMan PL npoiaéT vepes Touky E Takyio, yto KE — guaMeTp
OaHHON OKPYXHOCTH. W

o/ |t L M
£ E
Puc. 407 Puc. 408
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Pewenne ApxuMena

PaccMOTpHM OKPYXHOCTD, Kacawiltyiocs BD B Touke L, nyrn AD —
B TOMKE P U MONYOKPYXHOCTH AB — B Touke F (puc. 409). Cornac-
HO neMMe, npsmag PL npoxoant yepes Touky C, a npaMas FL — qe-
pes A.

Puc. 409

INposeaém gepes L B mocTpoeHHOH OXpYKHOCTH nTHaMerp LN,
¥ NPL u APC — apaMble (KaK onHpaiolpecs Ha IHAMETPb B
COOTBETCTBYIOLIEH OKPYKHOCTH), O3TOMY TOYKH P, N 1 A nexat Ha
oAHo#M npaMoii. TOYHO Tak Xe Ha oaHel npaMoit nexar Touxy N, F
K B. (TTpsambIMH ABAAOTCa yraul NFL 1 AFB.)

0603HaYHM Teneph Yepes & Touky nepeceyeHus AL ¢ GonbmeH
DOAYOKPYXHOCTRID. Paccmorpum TpeyronbHHK ALC. BeicotamMu B
Hém asnaorcs LB, AP n CG. [Ipono/okuM HX A0 NepeceyeHus B oa-
HOHi TOUKe, KOTOPYIO 0003HAYNM uepe3 S,

NL _ NS

AB = AS’

Ho npsaMbie NB 1 SC napainenabHbl, TAK KAK CHHU NEPIeHINKYAAPHb
NS _ BC NL _ BC

AL. 3nauur, 15 dc- HTak, HMeeMm 4B~ AC OTKyDaA caeoyer,

AB+ BC
AC
CTeii, BIIMCAHHERIX B 4acTh apSenoca. [ToHaTHO, uTo, HAXoAA AHAMETD

BTOPOH OKPYXXHOCTH, MBl NMPUAEM K TOMY KE PABSHCTBY. W
Tak noxka3sipan ApxuMen, a KaK MOXET WIH ZODKCH PeLIaTh 3TY
3agaydy COBpeMEHHRH XOPOLIH YieHHK?

W3 norobusa Tpeyronbrukob SNL u SAB noayuum

yro NL = ,» IPH 3ToM NL — gunaMeTp ogHOE H3 OKPYXKHO-
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BorasucaHTeIbHOE pellieHHE 3a0a4H ApXuMena

Tycte ANA KpaTkocTH K yaofictea AB = 2q, BC = 2b, x — panuyc
OKPYKHOCTH, KacaloleHica NoAyokpyXHOCTH AB, orpeska BD 1 ayrn
AD, O — ueHtp 3710/ OKpyXHOCTH, O, 1 O, — cepeanksl ABu AC

{(puc. 410; O, u O, — ULEHTPHl COOTBETCTBYIOLWMX MOAYOKPYXHO-
cTeit). B TpeyroasHuke O,0,0 Mbl MOXEM BBIPA3UTL BCE CTOPOHBI
yepes a, b n x. [loayyaem: 0,0 = a + x (370 cienyeT U3 KaCaHUA OK-
PYKHOCTEH ¢ ueHTpamu O u 0)), 3,0 = a + b — x (370 cneayer U3
KacaHHs OKpPYXHoCTel ¢ ueHTpamMu O, n O),

Hapucyem ans yoobetea otaeabHo Tpeyroinink Q0,0 v npamylo
BD (puc. 411). Onyctus u3 O nepnenankyasp OT Ha ctopony O,0,.
Umeem: TB=x, 0,T=|0,8—TB|=|a-b—x|. O,T=|a—x]|.

ITo Teopeme Mudaropa 0,02 — O, T 2= 003 — 0,T % 3amenss
BCE OTPeIKH BhIpaXeHHAMMU Hepe3 d, & U X, MOIYHAEM YPABHEHWE

(a+x)—(@a—-xyP=(@+b-x7"—{a—b—-x),
ab
a+b"

Taxnum 0b6pa3oM, Mbl MOAYUHIHN Ty Xe GOPMYAY s PaaUYCOB
BIUCAHHBIX OKPYKHOCTEH, YTO ¥ APXMMED, HO HCMOABL3YA YHCTO -
rebpavveckuii Metoa. Yto nyyue, cyauTte caMi. Ha Haw Barnsa, pe-
LeHHe APXKMena — 3TO CBOEIrO poAa HCKYCCTBO, B TO BpeMs Kak af-
reGpanueckoe pelieHe YeM-TO HAMOMUWHAET «3ABOACKYI0 NpPOAYK-
HHD»,

OCHOBHBIMM 3TaNMaMH, NPUYEM JOCTATOUHO CTAHAAPTHLIMM, AB-

JISIOTCA. BBIACJIEHHUE TPEVIOJBHHKOB ¢ BEPLIMHAMH B UEHTpPAxX pac-
CMATPUBAEMBIX OKPYKHOCTEH, BIDaXKeHNE ATHH OTPE3KOB Yepe3 13-

oTkyaa dax=4{a —x)b, x=

o 1 p
X
a+xf | a+bh—x
b |
0, T O, B
Puc. 410 Puc. 411



BECTHHE H HEH3IBECTHHIC BCJIHYHMHEBI, COCTABACHHUEC YPABHEHHA HIH
ypaBHeHHﬁ. THITHYHBIM 30ech ABIAETCH U TO, 9TO AA8 COCTABJC-
HHs1l ypaBHeHHA Hcnonanayercs Teopema [lucdaropa. Hepeako
YPaBHEHHWA NONYIAOT, UCTIGNBIVS TEOPEMY KOCHHYCOB.

OxpyxKHOCTb, BIMCAHHAN B apfesioc

Jadaua 2. Mycme paduyck: 08yx MeHbUIUX HOAYOKPpYNCHOCMET,
oOpazyromux apbenoc, pacnnt a u b, Haiidume paduyc expyxcro-
cmu, enucarnoit @ apfieroc, m. €. paduyc OKPYyICHOCMU, KACaro-
welica Ooabluell ROAYOKPYICHOCMU SHYMPERHUM 00paizom u 08yx
MEHBUINX — GHEUWHUM 00pA30M.

Pewenue. O603uaunM LHEHTPL! TPEX NONYOKPYKHOCTEH, 06pa3yto-
wMx apbenoc, uepes O, O, u O, (puc. 412), ux panuycnl COOTBET-
CTBEHHO &, b u a + b, O — HenTp HcKOMOi OKPYXKHOCTH, X — €€ pa-
AUYC,

Puc. 412

Bee orpeskn, coemmHallLyve nonapHe toukn O, O,, Oy u O,
MOXHO BuIpa3HTh Yepes @, bH x:
O|O3 = b, 0302 =d4a, 0|O= a +.x,
0,0=b+x, O,0=a+b—x
Obo3nauuM £ 00,0, = ¢, L0000, = 180° — ¢. 3annemM Teape-
MY KOCHHYCOB A Tpeyronbhinkos 00,0, u 00,0,:
b+xP=a’+@+db-x)?-2a(a+b-x)cosq,
(a+x)2=b+(a+b—x)2+2bla+b—x)cosy.
VYIIpOCTHM KaXKIOe M3 YpaBHEHHI:
(2b+a)x=ar+ab—a(a+ b~x)cose,
(RQa+bx=5b+ab+ bla+b—x)cosg.
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8.6

Tenepb YMHOXHM MepBOe YpaBHEHHE HA b, a BTOpPOE — Ha @ H Clo-
XnM uX. NMpu atom neknwuaetes cos ¢. Flonydum

2062 + ab + a)x = 2ba’ + ab?),

at+ab+ b2

% 3amaum, 3agaHusA, BOMPOCH

1100. B kpyre panuyca 1 ¢ ueHTpoMm O npoBeneHn pannyckl OA
H OB. Haitaute paanyc oKpyXHOCTU, Kacalouetics OA, OB u
oyru AB, ecnv: a) LAOB = 60°;, 6) LAOB=90°,

1101. B xpyre panuyca R npoBeaéH nMaMeTp, Ha KOTOPOM B3ATa
TOUKA A HA pacCTOAHHUH a oT ueHTpa. HafiaHTe paauyc ok-
PYXHOCTH, KACAWLIEHCA IaHHON HIHYTPpU U AHaMeTpa B TOY-
Ke A.

1102(n). Haitavte cTOPOHY KBAAPATA, BIMCAHHOTO B MOTYKPYT pa-
auyca R.

1103(m). HaiiunTe CTOPOHY KBaAPATA, BIHCAHHOTO B HETBEPTH
KpyTa panuyca R Tak, YTO IBe BEpUIMHbBI IEXAT Ha paauycax
M OBE — Ha #yre.

1104, Jokaxure, uTo 11MHA OOMIEH KacaTeNbHOMN K IBYM MEHb-
UM TIOAYOKPYXRHOCTAM, 00pasyiomuM apdenoc, pagHa oOT-
pesky BD (BD — ToT Xe camblil 0TPE30K, YTO U B 3adave Ap-
xumena). (OOuwias eHewnAT KacameabHaa — 3T0 KacaTelb-
Hasl, HE [epecekaiowas OTpe3Ka, COSAMHAIOLUSTO USHTPH
OKPYXHOCTe!H.)

1105(nT). OKpyXHOCTL padHyca r KacaeTcad H3HYTPH OKPYXHO-
CTH pannyca R. Haitaute paauyc TpeTheit OKPYXKHOCTH, KOTO-
pas KacaeTca obeuxX DaHHBIX U NMpAMOM, NMpoXoodileH yepes
HX UEHTPBI.

1106(T). Hailaure paonyce TpEX MOMNApHO KAacaloWMXCA OK-
PYXHOCTEHl ¢ LEHTpaMH B BEpLIMHAX TPEYroJApHHKA €O
cropoHamH 7, 8, 9.

1107 (). Haiigute IAMHBH OGWIMX KACATENBHEIX K OKpPYX-
HOCTAM, PAIMYCBl KOTOPHIX PABHE! R H r, 8 DACCTOSIHHE MEXOY
HX LEHTPaMy paBHo 1.
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1108(T). TpH OKPYXHOCTH panuyca /3 KacaloTcs Ipyr Apyra
BHEIIHHM oOpaszom. Hakaute pagnyc OKpyXHOCTH, Kacalo-
meiica Tpéx JaHHLIX OKPYXKHOCTEH.

1109(T1). Jan nonykpyr pagnyca R, B HEro BnucaHa OKpYX-

HOCTh pajMyca g . Bropas OKpYXHOCTb KACAETCH AHAMETpa

NOAYKPYTa, NONYOKPYXKHOCTH, €10 OrPAHWYMBAIOLIEH, H BITU-
CaHHOM okpyxHocTH, Hafinurte panHyc BTOpoit OKpyXHOCTH.

IMocTpouM elEé H TPETbi0 OKPYXKHOCTh, KOTOPAs OTIMYHA OT
MepPBOH M U3HYEPH KACAETCH UCXOOHOR MOMYOKPYXHOCTH, cé
IuamMeTpa M BHEWHHM o6pa3oM BTOpOH oKpyxHOCTH. Hali-
JUTE panHycC TPEThEH OKPYKHOCTH.

1110(T). B OXPYXHOCTH ¢AMHHYHOIO PAAKYCA NPOBSICHA XOpP-
na IauHM . Hallovre cropody KBaapara, ABE BEPLIMHEI KO-
TOPOTO NEXKAT Ha XOpae, a ABé — Ha OKPYKHOCTH,

1111{r1). Opa xsanpata ABCDu KL MN pacnonoxeHH B mioc-
KOCTH Tak, 4TO BeplMuul B, C, K ¥ N aexar Ha oaHo# mnpa-
MO#, a YETEIPE OCTABLINECSH PACMONOXEHB] 11O Pa3Hble CTOPO-
HEl OT BC u nexar Ha onHoit oxpyxHocTu, U3BecTHO, 4TO
CTOPOHA OAHOIO K3 KBapaToB HA | OONbLIE CTOPOHB APYroO-
ro. Haitaute paccTosiHMe OT UEHTPa OKPYKHOCTH A0 NMpAMOi
BC.

1112(7). Ha npamoii Haxonatcs Touku A, B u C, npuuéM
AB= BC =3, Tpn oKpyXHOCTH paIHyca R UMEIOT UEHTPH! B
Toukax A, B u C. Hafinure paauyc ueTBEpTolt OKpPYKHOCTH,
Kacamwluelcsa Bcex TPEX DaHHBIX, ecau: a) R =1;6) R = 2;
B) R=75.

1113(1). TpH OKpY:KHOCTH, NONAPHO KacaiolIHeCH APYF Apyra
BHEWHHM o6pa3oM, MMEIT HEHTPhl B BEPIIMHAX TIPAMO-
YrOABHOIO TPEYTOALHUKA, DTH OKPYRKHOCTH KacaioTcd U3HYT-
PH YeTBEPTON OKpyXRHOCTH. HalouTe pammyc 4eTBEpToi OK-
DYXHOCTH, €CJIH NEPUMETP TIPAMOYTOABHOTO TPEYTOJIBHHKA
paeeH 2p.

1114(nT). 18e okpyXHOCTH ¢ paanycamu Ru r (R > ¥ kacaiot-
csl ApYr Apyra BHEeAWM o6pazom. Halaure pazuyc okpyx-
HOCTH, Kacalwlleica ZaHHBIX ¥ HX obleil BHelmiHeil Kaca-
TENbHO.
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8.7. 3agaun 019 NOBTOPEHUA

1115. B tpeyronsnuke ABC yribi A 1 B paBHBI COOTBETCTBEHHO
o 1 B. OKpYXHOCTB ¢ HeHTpoM B C H paruycoM CA BTOPHUHO Me-
pecekaeT AR B Touke K, OKpyXHOCTH ¢ tieHTpPOM B K U pannycoMm
KB sropuuyHo nepecekaer CB B Touke M. Haliaute yram Tpe-
yronsHuka CKM, ecan:

a)o =40°, B =60° 6)a=100°,B=40° B)a=70°B=100°

1116. BoaMoxHo nn, 41obrl olHa BUCCEKTPUCA TPEYTONbHUKA Oe-
JAUNa NOnoiaM Zpyryio BUcceKTpucy?

1117, Osa yrna Tpeyroanuuka paersl 40° u 80°, Haiinute yrasl Tpe-
YIOJbHMKA C BEPIIMHAMM B TOYKAX KACAHMA BIIMCAHHOH OKPYX-
HOCTH CO CTOPOHAMH NaHHOTC TPEYIO/ILHHKA,

1118(1). Ha okpyXHOCTH, ONHCAHHON OKONO TpeyroabHuKa ABC,
B3ATH Toukd K, M, P, OTAWYHBIC OT ero BEepiltMH, TaK, 4TO
AK = AB, BM = BC, CP = CA. Haitnute yrnbel TpeyroabHHKA
KMP, ecin yrani A 1 B tpeyronsHuka ABC CcOOTBETCTBEHHO
PaBHBI:

a) 28°, 58°; ©) 58°, 84°; B) 84°, 28°.

1119(m). B okpyxHocTn nposeaéH nuaMetp A8, C — npoU3BOIb-
fag TOYKA OKPYXKHOCTH, J — LEHTP BINHCAHHOH B TPEYIOMBHMK
ABC okpyxHocTH. Kakylo IMHHIO ONUCHIBAET Touka J, koraa ¢
npoGeraeT BCe TOUKH OKPYXKHOCTH, OTIHYHEIE 0T A 1t B?

1120(B). JokaxuTe, IT0 B NPAMOYTOIBHOM TPEYrOJbHHKE CYMMa
AHAMETPOR BMHCAHHON M OMTHCAHHON OKPYXHOCTCA pPaBHA CyMME
KaTeToB.

1121. Buicota, ONylIeHHAS HA FHNOTEHY3Y NPAMOYIOJARHOMO Tpe-
VIOJBHHKA, ASTUT THNOTEHY3Y HA OTPE3KH, paBHbie 24 U 54. Haii-
JHTE KATETH! 3TOTO TPEYTONLHHKA,

1122, KareT MpsMOYroabHOTO TpeyrofibHHKA paBeH ©, Npoexuus
3TOrC KATeTa Ha TMMOTEHY3Y paBHa 2. Haitaute runotenysy u apy-
o KaTeT ITOTO TPEYTOJbHHKA.

1123, KateT npAMOYIOABHOTO TPEYIONBGHHKA PAaBEH NMPOSKLIHU ApY-
roro KaTeTa Ha runoteHy3y. Haltnnre cHHyc MeHBIIETO YIiIa 3TOr0
TpeyTONLHHKA.
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1124(B). Haiinute HauMeHBIIHI OCTPBHI YIOA MPAMOYTOJILHOIO
TPeYrOJIbHMKA, €C/1d U3BECTHO, YTO MEAHAHA, BEIXOAAIIAA H3 BED-
LIMHE! [IPAMOTe YIa, JeAMT 3TOT YIoJ B OTHOLIEHHH 2 ; 1,

1125. KateThl npAMOYTOILSHOTO TPEYTOABHHKA paBHB 8 B 15, Yemy
PABHO PacCcTOAHHE OT BepWIKHBEI NPAMOro ymia mno Gravxaimeit
TOYKH BITHCAHHOH B 3TOT TPEYrONbHUK OKPYXHOCTH?

1126. OanH KaTeT NPAMOYTONLHOIQ TPEYroALHHUKA paBeH 3, a po-
€KUM APYTOTO KaTeTa Ha THNOTeHy3y paBHa 2,25, Halinure runo-
TEHY3Y ITOCO TPEYTONBHHKA,

1127, Panuyc OKpPYXKHOCTH, BITHCAHHOM B NPAMOYTONBHBIA Tpe-
YIOJIBHHK, PaBeH MOAYPA3HOCTH ero katetoB, HakliauTte TaHreHc
GOABLIETO OCTPOTO YIJIa 3TOr0 TPEYTOABHHKA.

1128(T). Pa3HOCTE KaTETOB MPAMOYTOJALHONC TPEYroJbHHKA B 1,2
pasa MeHbII¢ pasHOCTH HX NpocKIMi Ha THNOTeHY3y. BoicoTta,
ONMylIEHHasl Ha THIMOTeHy3y, paBHa |. HadouwTte MeHbLIUNA Karter
3TOTO TPEYTOABHHKA,

1129. B oxkpyxHocTH pamayca /2 npoBeneHa xopaa AB, paBHas 2.
IMycte M — HexoTOpas ToOUKa OKXPYXKHOCTH, OTIHYHAS oT A U B,
Yemy MOXET ObITh paBeH yron AMB?

1130(B). Haitowre cTOpOHY paBHOCTOPOHHETO TPEYIWIBHHNKA, BIIA-
CAHHOIO B OKPYXHOCTE paanyca R.

1131(B). CropoHa paBHOCTOPOHHETO TPEYrONLHMKA paBHa a. Haii-
DHTE paadyc ONMUCAHHOH ¥ paHyC BIUCAHHOMN OKPY:KHOCTH.

1132. HailouTte pacCTOSHHMA OT TOYKHM MEPECedeHHs MenuaH Tpe-
YTOALHHMKA 10 €70 CTOPOH, €C/IH CTOPOHB! TPEYTOALHHKA PaBHbI 9,
40 u 41.

1133(m). Haiinute pannyc HaBMeHLIIEro KPyra, B KOTOPOM MOXHO
PA3MECTHTh TPEYTOJIbHHK CO CTOpOHAMH 7, 9 n 12,

1134(n). B 1peyroncHuke ABC npoBeAcHbl BHICOTH A4, M BB,
Haiiante AC, ecnn:
a)AA =4, BB, =5 BC=6;
6)A,C=8,B,C=5,8B =12

1135(m). BelpaauTe cTOPpOHY paBHOCTOPOHHETD TPEYTONLHMKA H pa-
IHYC OMUCAHHOH OKOJIO HEro OKPYXHOCTH 4epes » (paguyc BnM-
CAHHOH’ OKPYXKHOCTH).

1136. B tpeyronbuuke ABC yroa A pasen 32°, yron C paseH 24°,
OKPYXHOCTb C IEHTPOM B TOUKE B IIPOXOIHT Yyepes A, mepecekaer
cropory AC B Touxke M, cropoHy BC — B Touke K. Uemy papen
yron KAM?

1137. B tpeyronbHnke ABC H3BECTHH CTOpPOHHW AR = 2, BC = 4,
OKpYXHOCTh, Npoxoadian yepes Touku B u C, nmepecexact npA-
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MY AC BTOuke M, a npamyio 48 — B rouke P. H3BecTHO, 4TO
AM = |, Haitoute mmany PM.

1138. Okono TpeyroabHHKa ¢O CTOPOHAMH 5. 6 M 7 ONUCAHAa OKPYX-
HocTe. HallnuTte L1MHY XOpIb 3T0H OKPYXHOCTH, 0 TAILEA NOno-
JaM CPedHIO MO ATHHE CTOPOHY TpeyroabHHKAa W npoxoasued
Yyepes NPOTHBOHIOIO0XHYIO 3TOH CTOPOHE BEPLUMHY.

1139(T). [Mycts M — Touka Ha AMaMeTpe A8 OKPYXHOCTH C UEH-
TpoM B O; CH D — TOUKH OKPYXHOCTH. PACTIOAOXKEHHBIS [0 OAHY
CTOPOHY T AB, npuuém L CMA =/ DMB. + OCM = a. Uemy pa-
BeH yroa ODM ?

1140(m). Nycts AB — avameTp oKpyxHocTH. C — HEKOTOpas TOYKA
nnockocT. [lpamele AC n BC BTOPHMHO NEPeceKaloT OKPYXK-
HOCTb B TouKax M u K cootBeTcTBeHHO. [pavuie M B u KA nepe-
cexaloTes B Touke P. Uemy paBeH yroa mexay npambiMH CP u
AB?

1141(B). OKONO OKPYXHOCTH ONvcaHa pasHOBOYHas Tpaneums c
OCHOBaHMAMH 3 1 3. HalinuTte panuyc oKpyXHOCTH.

1142, U3 TOUKH, pacnoAOKEHHONW BHE OKPYXHOCTH, NPOBEAEHBI K
HEM KacaTeabHas W cekywasn. IlnuHa kacatreabHoi papHa 6. Ceky-
LaA BbICEKAET HA OKPYXHOCTH Xopay 11vHOH 5. HailionTte anwuay
OTpe3Ka Cekylleit, pacnoAgKEHHOTO BHE OKPYXHOCTH,

1143. OKpyXHOCTb PAIUYCOM r BLICEKAET HA CTOPOHAX YEThIPEX-
YIOJIBHMKA paBHbIE XOPAbl, AIHUHA KAXKI0H M3 KOoTopeiX &. Joka-
KHTE, YTO B 3TOT YEThIPEXYTONBHHK MOXHO BIUCATL OKPYXKHOCTD.
Haitnute paguyc OKpyXHOCTY, BIHCAHHON B 3TOT YeTLIPEXYTONb-
HHK,

1144(m). Oxono oKpyXHOCTH ONWcaHa Tpaneuus. JoKaxure, 4To
KOHLE! B0KOBOH CTOPOHBI TPANSUNH W UCHTP OKPYXHOCTH ABNS-
IOTCS BEPUWIKHAMH MPAMOYTONBLHOIO TpeyroabHMka. Jokaxute
TAKKE, YTO MPOHIBEICHHE OTPE3KOB DOKOBOW CTOPOHLI, Ha KOTO-
pble OHA pa3fieNeHa TOUKOH KacaHMA, PaBHO KBAaApaty paaMyca
OKPYXKHOCTM,

1145(T). K OKpYXHOCTH NpoBeAeHbl KacaTe.bHbie, Kacalolluecs eé
B KOHUax auaMeTpa A8. TTpoUsBOAbHAR KacaTelkHad K OKPY:KHO-
CTH NEPECEKALT NEPBYIO H3 ITHX KACATEIbHBIX (NTPOXOLALLYIO Ye-
pe3 A) B toyke K, a BTopyio — B Touke M. JOKaxuTe, 4TO Npou3-
BeacHUe AK + BM noctosHHO.

1146(7). Ha cTopoHax AB n AD keaapata ABCD B3aThi Touku K u
M Tak, uto 34K = 44AM = A B, Hokaxute, uto npavas KM xaca-
€TCs OKPYXXHOCTH. BTMCAHHOM B 3TOT KBaIpar.

1147(8). B TpeyroasHuxke ABC yron A paeeH 60°, AB= 1, BC= a.
Hatinute ctopony AC,
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1148. Haitnute nepumerp IpaBHABHOIO TPEYTOABHUKA, BIHCAHHO-
T0 B OKPYXHOCTDb, €CJIH H3BECTHO, YTO XOpAa 3TOH OKPYXHOCTH,
INMHHA KOTOPOMH paBHA 2, yoajcHa OT €€ LeHTpa Ha pacCTOfAHHE,
paBHOE 3.

1149. B npamoyronsHuke ABCD HiBecTHO, uTo AB = 2,

BC= ﬁ Touka M peaut ctropoHy CD B oTHoweHuu | : 2,
cynTan ot Toukn C, K — cepenuna AD. Kakoii u3s otpesko 8K
anu AM Gonviue?

1150(m). ¥rui  TpeyronbHuKka ABC  yIOOBIETBOPAIOT  YCAOBHIO
A> B> C, Kxakoil H3 BepluyH G1MXe BCErO pacnoNnoXeH HeHTp
BITHCAHHOM’ OKPYXKHOCTH?

OTBETETE HA 3TOT K€ BOMPOC OTHOCHUTENBHO TOUKH TepeceucHus
BHICOT ¥ TOYKH MEpPecedeH s MeAHaH.

K kakoit cTopoHe Gi1HXe BCero pacnoNoXeHBl: UEHTD ONMHCAHHOHK
OKPYXHOCTH, TOUKA NMepeceweHMs BEICOT, TOUKA MepeceucHNd Me-
IuaH?

1151(m). B tpeyronsruke ABC yron C paBeH 60°, paguyc onucaH-
HOIf OKPYKHOCTH paeeH 2. Ha npamolt AC B3ara Touka D TaK, 4o
Z ADB = 45°, Haiiante pannyc oXpyXHOCTH, OITHCAHHOH 0KOI0
Tpeyrosibuuxka ADB.

1152, Brccektpuca TIpSIMOTO YTJIA NIPAMOYIGABHOIC TPEYTOIEHHKA
ABC pgenurt runoTeHy3y AB Ha oTpe3ku, papHue 7 U 24. Haltnu-
Te paanyc OKPYXKHOCTH, OMUCAHHOM OKONO TpeyronbHuka ABD,
rie D — TOUKa NepeceyeH st MeIHaH TpeyronkHuKa ABC.

1153(B). JoxaxuTe, YTC CpedHss THHHA paBHOGOYHOI Tpanelum,
ONKHUCAHHOI OKOJTO OKPYXHOCTH, paBHa ¢€ O0KOROH CTOpOHE.

1154(n). B nacckocty aanel Toukd A W B. Hatinure reometpuse-
ckoe MecTo Touek C Takux, 4To TpeyronbHHK ABC ocTpoyroib-
Hu, npuuéMm: a) yron C — nauboneluuii; 6) yron C asasetcs
CpeOHUM TI0 BETHYHHE YTIIOM TpeyroabHuKa ABC.

1155(T). B miockoctn mad To4ku A 1 B. Hailinnre reomerpudie-
cKoe MecTo To4eK € 3T0l INIOCKOCTH TaKHX, YTC MeIuaHa K CTO-
poHe BC e TpeyroapHnke 4BC nepnenauKynsapHa ctopore AC.

1156(T). B nrocKocTH OaHH Toukd A v B. Halinute reomerpude-
cKoe MecTo Touek C 3TOH [UIOCKOCTH TAKHX, UTO MEJHAHA K CTO-
poHe AC paBHa BLICOTE K cTOpoHe BC.

1157(n). B tpeyronbHuke ABC u3BecTHBI cTopoHbl AB = J17,
BC=4, CA=>5. Ha cropone BC B3sarta Touka D Tak, yro BD = |,

Haitoure yron ADB B paccTofiHHe MeXAy LEHTPAMH OKPYXHO-
CTeik, OIMUCAHHBIX OKOIO TpeyroNbHUKOB ADB W ADC.
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1158. OcHoBaHHEM paBHOGEIpeHHOTO Tpeyronsiuka ABC apnseT-
cs1 ctopoHa AC, O W J — COOTBETCTBEHHO LIEHTPb OTTHCAKHOM W
BIIMCAHHOR OKpyxHocteil. Haitnute yrianl TpeyroibHuxa AOJ,
ecnu;
a)yLB=380" 6)LB=100°

1159. Hataure paccToaHKe MEXIY UEHTPAMH BIUCAHHOH M OTHCAH-
HOA OKPYXHOCTEH NPAMOYIONABHOTO TPEYTOJILHHKA ¢ KareTaMu 3
H4,

1160. B Tpeyroabunke ABC yrant By C pasHel 50° n 70°. Hatnure
yribl TpeyronbHuka DH H,, rne D — Touka Ha AB, H\ n H, —
COOTBETCTBEHHO TOUKH [TEPECEYEHHUA BLICOT TPEYronsHUKOB ACD
nBCD,

1161(m). Hatiante yrnbl TpeYroNbHHKA, €CAM U3BECTHO, UTO MEIHa-
Ha H BBICOTA, BRIXOOSLUME U3 OAHOH BEpPIUUHB, DENAT COOTBETCT-
BYIOLUMIA Yron Ha TpHW PaBHBIE YACTH.

1162. Ha ctopoHax AB W AC npaMoyroasHOro Tpeyronbiinka ASC
B3STHI TOYKH K K M Tak, uto BK = KM = MC. B kakoM oTHoilIe-

HHMY TouKa K meauT runoteHysy A8, ecau cos £ BAC = % ?

1163, Cropona pomba ABCD pasna 6, £ BAD = 60°. Ha cropone
BC p3ara touka E Tak, yro CE = 2, Haltaute paccToAHME OT TOY-
KH £ ao uentpa pomba.

1164(n). HalinuTe OTHOLICHHE PAAHYCOB JBYX OKpYXHOCTEH, Ka-
CAIOLIMXCA MeXay coBOoM, ecM KaXnas M3 HUX KacaeTca CTOpPOH
yria, BeMUHHA KOTOPOro paBHa o.

1165(T). Ha oaHoii M3 CTOPOH Yrna BeaudHHB o (¢ < 90°) ¢ pepiLiy-
HOi B TOuke O B34TH TOUKH A 1 B, npuuém OA =q, OB = b. Haii-
DHTE PAgHYC OKDPYXHOCTY, npoxonsaiuei yepes 4 1 B u kacao-
weticsa ApYro# CTOPOHE! YA,

1166(T). B oxpyXHOCTHL BrIKcaHa Tpaneuns ABCD ¢ 0OCHOBaHUAMH
AD n BC, vy xotopoii octpelit yron A paseH o) K — Touxa Ha
OKPYXHOCTH Takasi, uto BK napannensna CD, a KD napannensHa
AC. Hatinure BC : AD.

1167 (). OcTpriii yroa papHoGOMHON Tpaneund paeen 75° [lpa-
MBIE, NPOXOIAIINE Yepe3 KOHLB ONHOTO OCHOBAHWA TPAaneLMH
Napaiie/bHO MPOTHEONGJAOXHEIM GOKOBLIM CTOPOHAM, TIEpECEKa-
IOTCSl Ha OKPY:KHOCTH, OMHUCaHHOM 0KO10 Tpaneuny. HaiauTe ot-
HOLUEHHE OCHOBAMHI TparneLMH,

1168(n). B paBHOGeape HHOM TpeyronbHUKe A BC ¢ ocHoBaHueM AB
[IPoBENEHA OKPYXHOCTh ¢ LeHTpoM Ha AC, nmpoxoasaas uepes A 1
kacawinaacs BC B Touke M. Hafiaute yron BAM.
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1169(T). B Tpeyronbhnke ABC cropoHa BC paBHa 4, a MeonaHa K
3ToH cTOpoHe pasHa 3. Haitaure nanHy oblleit xopabl A8YX OK-
PYXKHOCTEH, KaXaasd U3 KOTOPEIX NPOXOAMT Yepes TOYKY A 1 Kaca-
erca BC, npu4éM ooHa Kacaetca BC B Touke B, a apyras — B TO4-
ke C.

1170(m). JokaxuTte, 4TO OTpe3KH, COSIHHAIOME CepeIHHE Opo-
TUBOMONOXHBIX CTOPOH YeThIPEXYrOIbHHKA K CepeaHHDl ¢ro OHa-
roHanel, nepeceKalTCcsa B OMHOMN TOUKE.

1171(T). Oxono OKPYXHOCTH OMMCaHA pAaBHOOOYHAd TpameLus
ABCD ¢ ochoBanuaMi AD u BC, M u K — TOYKH KacaHnd OK-
PYXHOCTU ¢ AB U CD, P — TouKa KacaHus ¢ AD. B KakoM OTHO-
weHnuu orpeaok MK geautca otpeikom BP?

1172. Ha npamo#t pacronoxeHs! Touku A, B, C w D Tax, uro
AB=BC = CD. Orpeskn AB, BC, CD cayxar aHaMeTpaMH OK-
pyxHocTeft, 13 Toukd A K okpyXHOCTH ¢ nuaMeTpoM CD npobe-
leHa KacartenbHan /. Haitonre OTHOMIEHHE XOPA, BHCEKAGMbIX HA
npAMOoit / OKpYKHOCTAMH ¢ nnaMeTpaMn ABu BC.

1173(T). B pasHoGeapeHHOM TpeyroneHuke ABC ¢ ocHoBaHMeM AC
nposeneHa 6uccekrpuca CD yrna C. Ha npamoit AC n3sTa TOuKa
ETak, yto L EDC = 90°, Haiianre EC, ecnn AD=1.

1174(m). CropoHa KBaapaTa SBIACTCH IMIIOTCHY30H NMPAMOYIONb-
HOTO TPEYrOiLHHKA, PACcHONOXEHHOTO BHE KBaapara. JJokaxure,
9yTO GucceKTpuca MPAMOTQ Yraa 3TOrQ TPEYTONbHYWKA MPOXOIHT
4epes LeHTP KBaApaTa.

1175(m). BepulMHBl OCTPBIX VIZIOB HEKOTOPOTO I[PAMOYTOJBHOIO
TPEYrONbHHKA, JIEXALIETO BHYTPH TIPAMOrg yriaa, ABHXYTCA [0
CTOpOHAM 3Toro yria. Kakyio TMHUIO ONKHCHIBAET BEPIIHHA TIPA-
MOTO YIAa 3TOro TpeyroabHunka?

1176. BepuuHa yrna, pasHoro 70°, CNy:KMT HAYanoM Jyya, KOTOPHI
oOpa3syer ¢ ere cropoHaMH yrab 30° u 40°. U3 HexoTOpO#H TOUKH
M TINOCKOCTN Ha ITOT J1yd U CTOPOHBI YIAa ONMYIUEHH NepNeHaH-
KyJA4pbl, OCHOBaHHA KoTopbix A, B u C. Haitaure yrbl Tpeyrons-
H¥Ka ABC.

1177(T). Yepes eepuinHy C paBHOCTOPOHHETO TpeyronbHuka ABC
IpoBedeHA MPOUIBOAEHaA NpaMan, K u M — npoekuwn A u B Ha
3Ty npaMyiv, P — cepennsa AB. Hokxure, YFo TPEYTONBHHK
KMP — paBHOCTOpPOHHHIA.

1178(T). CropoHa AD BNHCAHHOIC YeTHPEXYronbHUKa ABCD aB-
JIASTCSA ANAMETPOM ONTHCAHHON OKPYXHOCTH, M — Touka nepece-
YEHHA ero aHaroHanei, P — npoekunsa M Ha AD. Jokaxure, uTo
M — UEHTP OKPYXHOCTH, BTUCAHHON B TPEYTONBHHK BCP,
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1179(r). BHyTpu yrna ¢ BepilHHON O B39TAa HEKOTOpPAasi TOUKA M,
JIya OM ofpasyer co CTOPOHAMY YI1a YF/bI, OAHH K3 KOTOPBIX
Goabure apyroro Ha 10°, A © B — npoekuuu Af Ha CTOPOHBI yIma.
Hasinure yroa mexay npsMeIMi AB u OM.

1180(T). B tTpeyroneHuke ABC nposeneHsl MeauaHa AA; n 6uccex-
tpuca AA,. HpaMmaa, napaaneastHas CA u Npoxolaulas 4epes A,,
nepecekaetr A4, B Touke K. [lokaxute, yto npameie CK n AA,
NEPTIEHIUKY/IAPHH.

1181 (7). IMycTe M — HeKoTopasl TOUKA, PACroI0XKEHHasd Ha OK-
PYXHOCTH, ONMUCAHHOW OKOJIO PABHOCTOPOHHEIC TPEeYroAbHUKA
ABC. Jokaxute, uto U3 TpEX oTpeakor MA, MB, MC oann pasen
CYMMe IBYX KPYTHX.

1182(m). B npamoyronsHoM TpeyronsHuke ABC K runorteHyse AB
nposeaeHa seicota CD. Ha orpeaxkax CD w DA B3aTh TOUKH E U F
Tak, uTo g—g = ;:—g . Hokaxure, uto npameie BE u CF nepnexan-
KYJISAPHBI.

1183(n). B tpeyronsHukax ABC n ABC, nposeneks puicothl CD
C,D,. Dokaxure, uyto npsiMbie CD n C,D, napaiienbHbl WIH
COBMagaNT.

1184, Hatinure yTabl TpeyroabHHKA, €CAH OHM MPONOPIHOHATBHB
quciaaM 5,6 n 7.

1185. Oaun U3 yrJioB TpeyrOMBHMKA paBeH 35°, a OOMH M3 €ro
BHEIUHMX YrAoB paseH 100°, Hatiaute Haubonwlinii yron aroro
TPEeyrONnbHHKA.

1186. HauMeHbLUIMI Yron TPEYrobHHKA B TPH pa3a MeHbille Hau-
Gonbwero yrna u Ha 20° meHblle cpeanero yrna. Hafaure yrabl
TPEYTONBHHKA.

1187(n). B paBHOocTOpOHHEM TpeyroibHuke ABC nposeneHa
Bricota BD. Hafinute yrnet TpeyronbHUKa A BD.

1188, Mennana BD tpeyronbHnKa ABC OTCEKaeT OT HEro papHoO-
CTOPOHHHY TpeyronbHHK DAB. Onpeaenyte yrisl TPEYrofibHHKA
CDB.

1189. JokaxuTe, 4To B PABHOCTOPOHHEM TPEYTOJIBHHMKE DAacCTOA-
HHE OT TOUKH MepeceuyeHUd OBYX GHCCEKTPWC OO CTOPOHEL B ABa
pasa MEHbLLIE PacCTOAHMSA OT ITOH KE TOUKH 10 BEPIIHHEI.

1190. Haitaure yrine papHOGSAPEHHOTO TPEYIOBHUKA, €CIM BHELl-
HHit Yroa NpH OCHOBaHWH paBeH 112°,

1191. HaiinuTe HanCONBEILMK YTOJN TPeyroJbHHKA, CNH H3BECTHO,
UTO OAMH M3 €r0 BHELUHHX YIJIOB paBeH ONHOMY M3 BHYTPEHHHX
YLAOB.

318



1192. Cymma yrmos BHINYKJIOIO MHOTOYTOJNBHWKA B fBa pasa
MEHBIIE CYMMbl BHEIIHHX YIJIOB, B3ATHIX N0 OXHOMY NPH KaXAoit
BepiliiHe. Halaure YHCIO CTOPOH 3TOTO MHOTOYTOJbHHKA.

1193. CkonbKo CTOPOH HMEET BLINYKAHH MHOTOYTO/IBHHK, €C/TH BCE
€ro BHELUHHE YLl TYNee?

1194. CxonbKo CTOPOH MMEET BHIMYKNbIA MHOTOYTONBHHK, ¥ KOTO-
poro Bee YITH PaBHBI, €CTH CYMMa €10 BHEIHUX YITIOB ¢ OIHHM H3
BHYTpPeHHHX paBHa 480°?

1195, CKONbKO CTOPOH HMEET BBLINYKALIA MHOTOYTOJNBHHMK, €Ciu
CYMMa €ro BHYTPEHHHX YTIJIOB ¢ OTHMM M3 BHELIHUX pasHa 2250°7

1196. OxpyXHOCTb pa3IeieHa Ha 1Be IYTH, NPUYEM TPadyCHas Mepa
OXHOI W3 HUX B TPM paza 6ojbile rpagycHoi Meprl apyroit. Yemy
paBHbI COOTBETCTBYIOLUME FTHM EYIaM UeHTPAILHLIE YITIbI?

1197, Ha nnametpe OKPYXHOCTH MOCTPOEH PABHOCTOPOHHHER Tpe-
YronsHUK. Onpenenure rpaaycHyK Mepy AyT, Ha KOTOpHE CTOPO-
HbI TPEYTOJABHHKA HENAT OKPYXHOCTD.

1198. M3 ToukH noayoKpyXKHOCTH MPOBEIEHBI K KOHIIAM AHAMETPA
oBe xopasl. OaHa U3 HUX paBHa 17 ¢cM H ofpazyeT ¢ AMAMETPOM
yTOJI, paBHbIH 45°. Hainute iiHy Bropoii Xopab.

1199. HaitauTe yrnnl TPEYTONbHHKA, €C/IM M3 UEHTpa ONMMCAHHOM
OKPYXHOCTH ero CTOPOHBI BHAHB moa yrmamu: a) 100°, 120° u
140°; 6) 30°, 80° u 110°,

1200. Ha okpyXHOCTH OTMEUYEHH TOYKH A, B, Cn D. U3secTHo, uTO
oyt AB, BC u CD pasum 80°, 110° u 70° cooTBercTBeHHO. Yemy
pPaBeH yros mexay npaMeiMa AC u BD?

1201. JokaxuTe, YT0 B PABHOCTOPOHHEM TPEYIONBHHKE BbICOTA
TPEYrONBHHKA PABHA TPEM pPAIMyCcaM BMHCAHHOH OKPYXHOCTH,
1202. [sa yrna tpeyronbHuKa pasHbl 80° m 70°. [Noa kakuM yraoM
BHIHA KAXz3as ero CTOpoHa M3 LUEHTPa BIIMCaHHOW B HEro OK-

PYXKHOCTH.

1203, Onpenenire BUN TPEYroabHHKA, YCAW LEHTP BMHCAHHON B
HEro OKpYXHOCTH COBMAsaeT ¢ UCHTPOM OMMMCAHHOH OKOJIO HEro
OKPYXHOCTH.

1204. B napannenorpamme 4ABCD npobenera 6MccexTpHca yrna A,
KoTopasa nepecekaer npamyio BC B touke F, Hokaxure, qTO
TpeyronbHHK A B F papnobSeapeHHbli,

1205. HaBecTHO, YTO B NapalicaOrpaMMe OAHH Yrod Ha 12° MeHbIe
apyroro. MoryT IH 3TH yribl ObiTh NpoTHBOEXKAWMMIK? HaltouTe
YIABI MapanaenorpaMma.

1206(m). B napannenorpamme ABCD nnaronane BD pasHa 12 cM;
O — Toyka nepecedeHMsA AMATOHANCH NapautenorpaMma. Yemy
paBeH oTpesok DO?
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1207. Cropona AD napannenorpamMma ABCD paBHa 9 cM, a ero Iua-
roHanu pasHul 14 cM u 10 cM; O — Toyka mepeceveHHs OMaro-
Hanei. YeMy pasen nepumeTp Tpeyroasiuka A0D?

1208(n). B 1peyroabuuke ABC npoeeneHa Meauana BF. Ha eé
MPpOJOIXKEHMH 3a TOUKY F oTnoxeH otpezok FD, pasHblli BF.
HokaxuTe, YTO YeTLIPEXYTONLHHK A BCD — napannenorpaMm.

1209(H). B tpeyroavHuke ABC cToponbl A8 v BC npoaonxkeHs 3a
Touky B. Ha npomonkeHuum otnoxensl orpesku BF = AB u
BD = CB. NokaxuTe, YTo veTHpéxyrolbHUK ADFC — napan-
NEeNOTpPaMM.

1210(n). B kax10li U3 NBYX KOHUESHTPHYECKHX OKDYXKHOCTel
npoBedéH auameTp AC U BD cooTBeTcTBeHHE. HJOKaxXuTe, YTO He-
TRIPEXYIONLHUK ABCD — mapannenorpamm.

1211. B napannenorpamme KLMN yrnn LKM w MNL papne. On-
PEenCIHTE, SBAAETCH M napamnenorpaMmm KLMN npaMoyronb-
HUKOM,

1212(n). ABCD -- npaMoyronsHHK. () — TOUKa nepeceyeHus a1a-
roHanei. JJoxkaxure, 4yTo TpeyrolbHHK A0 B — paBHoGeApeHH M.

1213(H). lse OKpYXHOCTH C LEHTPaMH B ToYKax O n O v paBHBIMY
panMycaMu nepecekalorcs B Toukax A u B, JokaxHTe, 4TO YeThi-
péxyroneHuk AQ, B0 — nmapannenorpamMm.

1214. Cropona pomGa paBHa 18 cM, a oIHH 43 Yros pased 150°.
Hajiante paccTosHHe MeXay ero MpOTHBONEXALIHMH CTOPOHAMI.

1215(H). B 1peyronvhuke QRP npoeeneHbl cpeanue nuann ST, OT
H OS. HdokaxuTte, 4To TpeyronsHuku GS0, SRT, OTP uw TOS
pPaBHbI.

1216(n). B tpeyroabunke QRP otMmedeHsl ToukH S, T u O, Ko-
TOpBIe ARAAKOTCA cepeadHHaMun cTopos QR, RP n QF coot-
BeTcTBeHHO. Joxaxute, yto QSTO — napannenorpaMm.

1217, B paBHOCTOPOHHEM Tpeyrofibhuke QRP OTMEYeHbl TOUKH .5,
Tu O, xoTophie ARNAIOTCA CEpeAUHaAMH CTOpoH QR, RPu QP co-
oreercTBeHHo, Haiinute neprMerp napamnenoipamma QS7T0,
ecNi nepumerp TpeyroabHUKa SRT papen 27.

1218. Cymma nuaroHanedi ueTeIpéxyronbHika pabHa 26. Haiioute
MEPHMETP YeThIPEXYTONbHHKA, BepLUMHAMM KOTOpPOre SABIAIOTCH
CepelMHEl CTOPOH JaAHHOTO.

1219. AnaroHaan TpamneuHH HeNaT €& CpelHIOw JHHHI® HA TPH
paBHbie yacTH. Kak oTHOCATCH OCHOBaHHA 3TOM TpaneuMun?

1220. JoKaxHTe, YTO cepeauHbl CTOPOH PABHOOOKOH TpaneuHu ag-
JNAIOTCA BepIIMHAMHK poMOa,

1221. B napannenorpamme ABCD nposenena anaronans BD u
otpe3okK AF (F nexut na cropoue BC). U3secTHo, yto BO =6 cM,
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OD = 18 cM, O — Touka nepeceucHHa AF u BD. VYxaxure
MoRoGHbIe TPEYTONBHHKH N ONpelsinTe KOPPHLHEHT UX NO-
nobus.

1222. Onpenennte nonoGHE JH PaBHOOEAPEHHBIEC TPEYTOABHUKM,
€CJ11 OHH HMEIOT 10 OAHOMY PABHOMY YTV,

1223, Onpepenure moaoGHE AH paBHoOeIPEHHBE TPeYTrOABHUKH,
€CJIM OHH HMEIOT 0 OXHOMY PABHOMY YINIY U 3TH YINbL TYIIbIE.

1224. Onpenennre ModoGHE 1M paBHOOEAPEHHBIE TPEYTOAbHUKHE,
€C/IK YIONl NPU BepLUHHE OXHOTO H3 HHX pabeH 54°, a yron npu
OCHOBAHHH Ipyroro 63°.

1225(n). BoxoBas cTopoHa H OCHOBaHUE ONHOTO PaBHOOEAPEHHOTO
TPEYroNbLHUKA COOTBETCTBEHHO paBHB 34 M 20 cm, a Gokxoeas
CTOPOHA W OCHOBAaHHE APYroro papHOGEIpeHHOTO TPEYroAbHMKA
17 em m 10 oM. OnpeaenuTte, nonoOHbB JH 3TH TPEYTONIBHHKH,

1226(n). Joxkaxure, YTO npamMasi, NapaaneabHasg OTHOH H3 CTOPOH
TPEYTONbHMKA M NepeceKaioliias ABe APYTHE CTOPOHDI, OTCEKAET OT
Hero NoJoOHEIH TPEYroJibHUK.

1227. B npamMoyronkHOM TPEYFOJBHMKE ONHH M3 KATETOB paBeH
20 cM, a rHnoTeHy3a 60AbpIIe BTOPOro Katera Ha 8 cM. Beraucnunte
ePUMETP TPEYTONEHHKA,

1228. B tpeyronbhuke 4BC pricota CD, onyiieHHas W3 BEPUIHHH
npsMoro yriaa C, DeMMT runotenysy AB Ha otpeaskn AD =9 cmu
DB = 16 cMm. Haltnute katet AC W Bricoty CD 3T0OTO TPEyrofh-
HUKA.

1229(H). Pannyc oKpyXHOCTH, ONMHCAHHON OKOIO KBALpPATA, paBeH
3 eM. OnpetennuTe CTOPOHY KBaapaTa.

1230(n). CropoHa KBanapata paBHa 7 cM. OnpeaenHTe OHaMeTp
OKpPYXHOCTH, ONMCAHHOMN OKONO KBaspara.

1231(H). Haijigute oTHOIIEHHE AUATOHATTH KBAAPATA K €0 CTOPOHE.

1232(m). K okpyxnocte panuyca 10 ¢M NpoBeneHa KacaTenpHas, Ha
KOTOpPO# B3ATa TOuKa M Ha paccTogHHH 24 ¢M OT TOMKM KACaHHA.
Haitaute paccTofHNE OT TOUKH M 10 HeHTpa OKPYKHOCTH.

1233(n). U3 toukm M, oTCTOfIEH OT LIEHTpPA OKPYXKHOCTH HA
paccTosHHM 29 cM, mpoBefcHa Kacatenshas KM = 21 om, rae
K — Touka kacaHua. Hajionre paamyc OKpyKHOCTH.

1234(n). B okpyxHocTH pannyca 17 ¢M npoBemeHa Xopaa, paBHas
16 cm. Hajtnute paccTosHHE OT LEHTPA CKPYXKHOCTH IO XOPIBI.
1235, [1pe OKPYXHOCTH, PAAMYCHl KOTOPBIX paBHE 20 B 5 M cooT-
BETCTBEHHO, KAacalOTCi BHCIEHMM oO6pasoM M MMEINT obIlyio

KacatenbHY0 AB. Haltnure anvHy oTpeska AB.

1236. JoxkaxuTte, YTO €CNHM OHATOHANH YeTHIpEXyronbHuka ABCD

B3aUMHO NEPHEHIUKYIAPHH, To AB2 + CD? = BC* + AD?,

321



1237. B paBHOS0ouHOH Tpanenuu ocHOBaH!s pasHEl 30 ¢M U 72 cM,
6okoBpas cTopoHa 75 cM. HalauTe BbICOTY Tpameluu,

1238. OcHoBaHHa paBHOBOYHOI Tpaneunu pasHbl 22 ¢Mm U 42 oM,
6okoBaa cTopoHa 26 cu, Hailtaute anaroHany TpaneuuH,

1239. OcHoBaHMA Tpaneuud pasHbl 13 ¢cM ¥ 53 cm, GOKOBbIE
cTOpoHK! 13 cM K 37 cm. HallauTe BLIcOTY Tpaneuuu.

1240. JokaxuTe, 4To U3 AMaroHaneil napaliesorpamma Sonsie 1a,
KOTOpas COSINHAET BEPIIHHBI OCTPEIX YTIOB.

1241. 3eMenbHbIil y4acTOK KBAAPaTHON (OpMbI
GbU1 oropoxeH. OT U3ropoaK COXpaHnaKCh ABa
cT010a Ha NapajiAeibHbIX CTOPOHAX (TOUKH M
U N) v crond B ueHTpe yyactka (Touka O).

TpeGyercs BOCCTAHOBUTH rPaHMILL YUaCTKA.
1242. BoccTaHOBHTE NONOXEHHWE UEHTpa KBaa-
PaTa, €C/H ¥ HETO HE NOCTYIHB BCE BEPILIMHbI
H OLLHA W3 ero cTOpoH (pHuc. 413). Puc. 413

1243, INoctpoiite napaanenorpaMmm ABCD no
BepiiHHe C W cepesnHaM ctopoHd AB u AD (touku M u N cooTt-
BETCTBEHHO).

1244, Aan BeINYKILIA YeTRIpEXYronbHUK MKPT u Touka O BHYTPH
Hero, TlocTpoiite napamienorpaMm ABCD Tak, 4tobb ToOUukH M,
K, P, T nexanv Ha npameix AB, BC, CD, DA cooTBeTCTBEHHO,
Touka O aeasnack 66 TOYKOH nepeceueHUs ero AHaronaneii.

1245, laHa npamas g ¢ aexaweH Ha Hell TO9KOI O U TPOH3BOMIb-
Hble TOUKH Py K, Jexalue no 0aHy CTOPOHY OT NPAMOi a, NpH-
yéM orpesok PK He napanneneH a. INMoctpoiite poMG TaK, YTOGH!
NpAMAanA @ CoNcpKana OIHy N3 mHaroHancH pomoa, a npamas PK —
OJIHY U3 CTOPOH poMBa 1 Touka O aenanack Obl TONKOH Nepeceye-
HHUA AvMarodaneid pomoda,

1246. TlocTpoiiTe poMB, ¥ KOTOPOro LEHTPOM CUMMETPHU IBASETCA
naHHaA Touka O, a TPH BEPLIMHBI MPUHAINEKAT TPEM AAHHBIM
MPAMBIM.

1247, MNocTpoitte KBaldpar, ¥ KOTOPOTO AHATOHAIb NPHHALNEKHT
NaHHOHW NPAMOi . a KOHUB APYIO# AMATOHAIH — IBYM JAHHBIM
OKPYXXHOCTSM, LIEHTPBI KOTOPAIX PACTIONOXEHH IO Pa3HBIE CTORO-
HEI OT MpAMOi a.

1248(1). MocTpoiiTe Tpaneuuio, ¥ KOTOpoi BOKoBLIE CTOPOHH A8 1
CD npyHaanexar aByM DaHHBIM NPAMBIM, cepelHHa AMATOHAIH
AC — nannas touka O, a SonblIee OcHOBAHKE (MM ere npoaon-
KEHUE) COACPXUT TOUKY M.
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1249(r). Ha kaxnoif cTopoHe KBafpaTa OTMETHIN MO TOYKE. 3aTeM
BCE TOUKH, KPOME OTMEUCHHBIX, CTEPIH. BoccTaHOBHTE KBAOpPaT ¢
MOMOLUBIO UUPKYAA U THHEHKH.

1250. IMocTpoiiTe KBAOPAT, CTOPOHB! KOTOROTO MPOXOIAT 4Yepes ue-
TEIpe IaHHbIC TOUKH. Beeraa iy 3anaya uMeer pemwieHue?

1251(1). Ha cropouax TpeyronsHuKa ABC BHe €ro NOCTPOEHEB! TPU
kBagpata. Kak BOCCTAaHOBHTB CaM TPEYTOJIBHHK MO NEHTPAM 3THX
KBAaIpaToB?

1252. TMocTpoiiTe TPaNELHIO, eCAM K3BSCTHH INHMHEI €€ AHaroHamen
d, ¥ d,, AnMHa GONBIIETO OCHOBAHWA @ ¥ BEJIMYMHA TYTIOTO YA,
o0pa3oBaHHOIO NPH TIepecedeHUH OWaroHanel TpanenuH, pap-
Hac.

1253. lMocTpoiiTe mapanienorpaMM MO OBYM AMaroHamsM M YOIy
MEXIY HUMM,

1254. MMocTpoiire NPAMOYTOABHUK MO TIEPUMETPY P U IHATOHANH 4.

1255. IToctpotite Tpaneuuio mo GOKOBEM CTOPOHAM, MEHBLIEMY OC-
HOBaHHIO U CYMME YTJIOB, IPH/ICKaIINX K OOIBLUIEMY OCHOBAHHIO.

1256. ITocTpoiite poM6:

a) no CToOpOHE M CyMMe JHaroHasnell;
6) No oCcTpoMY YIAY M CYMMe quaroHaneit;
B) MO CTOPOHE H Pa3HOCTH AUAroHajiei.

1257. [TocTpoiiTe TPEYTONBHUK MO TPEM METHAHAM.

1258. lana tpancuug ABCD, yrasl A u B KoTOpOIi NpsiMele, yron D
paseH 30°, cropora AB pasHa 3. Touka M, Takas, uro BM u CM
BHCCEKTPHCH COOTBETCTBYIOIINX YIJIOB TPaneLMy, JEXHT Ha AD.
Haiiaute AD.

1259, Ilpamas, npoxoasuiaa depe3 GHCCEKTPHCY BHELIHErO yria
Npd BeplidHe A napannenorpaMma ABCD, rpu nepecedyeHuy ¢
npsaMeMd BC u CD obpasywr TpeyroabHuk CB,D|. Haiiaure
CyMMY ILIMH cTOpoH CB, u €D 31010 TpeyroAbHUKA, £CNH NEpH-
METp napannenorpamma ABCD paseH p.

1260(T). B npamoyroneHKKe ¢ IAHHAMH CTOPOH a | b (a > b) npo-
BEOCHBI GMCCEKTPHCH BeeX YruoB. JIokaxuTe, 4TO MpH nepecetc-
HUH GscceKTpHC oOpasoBaica KBaapaT, U HaliAuTe ero AuarcHak.

1261(T). CropoHn napamnenorpaMMa paBHH a u b, Haitaure amaro-
HANH YeTBIPEXYTONBHHKA, O0Pa30BAHHOIC NpH MepeceueHHUH GHUc-
CEKTPHC BHELTHHX YIJIOB NapaJleforpaMma.

1262(m). JokaxuTte, 4YTO OTPE3OK, COSAMHAIOIHI CEPEAUHB ABYX
TPOTHBONONOXHBIX CTOPOH MapanjiciorpaMMa, NEAWT €50 Ha ARa
napaaiesorpaMMa W NMPOXOIMT Yepes TOUKY MepecedyeHHA THAro-
Hanew.
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1263. JlokaxnTe, 4TO ecid cepeAMHa OTpe3Ka, COSNHHAIOEro ce-
PEAWHBl POTHBOTNONOXHEIX CTOPOH BBITYKIOTO YETHIPEXYTONb-
HHKA&, COBNAJAET ¢ TOYKOH rnepeceyeHUA AHaroHane#, To JaHHEBIA
YETHPEXYrONbHUK ABASETCH HApaNIeNorpaMMoM.

1264(n). Jokaxute, YTO CYMMa OTPE3KOB COEANUHSAIOIINAX CEPEaHHBI
MPOTHBONONOXKHLIX CTOPOH Napaiie 0rpaMMa paBHa ere nojyne-
DHUMETPY.

1265(n). JoKaxuTe, 4TO eCH B YETHIPEXYTOABHHUKE NBE NPOTHRO-
MCNOXKHEIE CTOPOHBI NapaiiedbHbl, TO OTPE30K, COCAHHAIOWMIA
CepelMHBE ABYX APYTHX €r0 CTOPOH, NapasieaeH NepBoil nape cro-
POH ¥ paBeH UX 10.1YCYMME,

1266. Jokaxure. 4TO €C/IH OTPE3OK, COEAUHAIOLLNI CEpeIHHBI ABYX
MPOTHEONONOXKHBIX CTOPOH BHITYKNOTO YeThIPEXYTOIbHKKA, pa-
BEH MOAYCYMME ABYX APYFHX CTOPOH, TO 3TOT YEThIPEXYTOAbHHK —
Tpanewys KN Napalic/orpaMm.

1267. JokaxHTre, UTO eCH NIPOTUBONIONOKHBIE CTOPOHEI BEIMYKI0-
TO YETHIPEXYrodbHHUKA HE HapalLleNbHbl, TO MX NOAyCyMMa §0nb-
1¥e OTPE3Ka, COEIHHAIOILErO CepeanHbl ABYX IPYTUX NPOTHBOMO-
JIOXHLIX CTOPOH.

1268. JoxaxuTe, 4TO €CAH MOJAYCYMMA IBYX TPOTHBOMOJOXKHBIX
CTOPOH BHINYKJOTO YETHIPEXYroibHKKA Gobliue cpeaHedl JIMHUH
NS ABYX APYTUX CTOPOH, TO MEPBLIE IBE €ro CTOPOHBI HE Napan-
JICNLHEL.

1269. JokaxuTte, 4TO ECAH CYMMA OTPE3KOB COEIMHAIOWHX CepPelH-
HbHl MPOTUBONGAOXHBIX CTOPOH BHIMYKIOTO UYEThIPEXYrofibHHKA
PaBHA €TO NOJYIIEPAMETPY, TO ITOT YeTHIPEXYTOABHNK — Napaj-
JIENIOrPaMM.

1270(T). B oinyknoM yerbipéxyronsHnke ABCD oTpesok, coeau-
HAWLIYHA CEpEOVHBl THATOHANEN, paBeH OTPE3KY, COCAHHSAIOLLIEMY
cepenuHu ctopou AB u CD. Hatiante yroa, obpasosavHbtil npo-
AOMXEHHEM cTopoH AD u CB.

1271. B BbInyK.10M YeTEIPEXYrONbBHYKE NPAMAN, NPOXOIAIAs Yepes
CEPSINHD 3BYX MPOTHROMCAOXHEIX CTOPOH, O0pa3yeT paBHbIe YI-
JIBl € IHATOHATAAMMN YeThIpEXYTONEHNKA. JOKaXWUTE, YTO ANAroHa-
JIA paBHBHL,

1272(T). OcHoBanus TpallellHn pasHbl @ U b (a > b). OTpesok, co-
OHHAIOWKIA CepeINHbI HEMAPALIEABHBIX CTOPOH, EPECeKAST AM-
aroHamm s toukax O, n O,. Hailaure aanny otpeska 0, 0,.

1273(T). Otpesok MN, coeanHAoWMit cepeanHbl ctopeH AD v BC
YeThIpEXYro.isHMKa ABCD, nepecexkaer €ro avaroHaidH AC u 8D
COOTBETCTBEHHO B ToduKax £ W F (F He coenanaer ¢ F), Hpuuém
MF= NE. Jokaxnte, uto ABCD — 1paneuns.
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1274(T). JoKkaXHTE, YTO LEHTPh CHMMETPHY ABYX Napan/ielorpam-
MOB, BEPHIMHBI OOHOTO H3 KOTOPbBIX ASXKAT HA CTOPCGHAX APYTOro,
COBNAJAIOT.

1275, Yepes ueHTp CHMMETPHH Napawnenorpamma ABCD nposene-
HH ABe NpsaMbie. OOHA W3 HUX MepecekacT cTopoHn AR u CD B
Toukax M un K cooTBeTCTBEHHO, BTOpast — ¢TOpoHbl BC u AD co-
OTBCTCTBEHHO B TOMKAX N M L. JoKaxXuTe, YTO YETHPEXYIONAbHHK
MNKL — napannenorpamm,

1276. Yepes ueHtp kpanpata ABCD (Touky O) npoBeaeHE! ABe B3a-
UMHO NEpNeHAHKYAApHEIE npaMble KL u MN, ne K, L, M, N —
TOUKH Ha cTOPOHax kBaaparta. Jokaxure, yto KNLM — kpaapar.

1277. B xpanpat ABCD BnuiinTe HOBBI KBagpat Tak, YTo0bI 04Ha
M3 ero Bepuiny M nipunannexana Got cTopote AS.

1278. Ha cropoHe kpanpata ABCD nocrpoeH NpaMOYroIbHbli Tpe-
YroJieHHUK ¢ APAMBIM YETOM M, TaK uTO Touka M — BHe KBaapara.
JokaxuTe, YT0 OTPe30K, COSAHHAWINHE TOuKy M c LeHTpoM
CHMMETPHH KBalIpaTa, ecTb GuccekTpuca yraa BMC,

1279, Ksanpatr ABCD nepeceuéH B3aMMHO NepneHAMKYAAPHBIMHA
npaMeiMH FT 1 PQ, npuuém Touku F, T, P, () nexar Ha pasHbIX
cropoHax Keanpata (FHa BC, PHa AB).

a) Jokaxure, 4to orpeskd FTu PQ paBuH.

6) O obwias Touka FT u PQ. Ilepumerp PBFO pasen P,. [lepumMeTp
QCFO pagen P,. llepumerp TDQO pasen P;. [lepumerp PATO
paseH P,. Jokaxure, uro P + P, = P, + P,

1180. Ha croeponax AB, BC, CD, DA napannenorpamma ABCD Bia-
Thl COOTBETCTBEHHO Touku M, N, K, L, nenamine 3TH CTOPOHLI B
OAHOM M TOM X€ OTHOUIEHMH (NPH 00X0me NO 4acoBOH CTPenKe).
Hokaxure, 4YTO LEHTp CHMMETPHM 4eThIPpEXYTONbHHKAa MNKL
COBIIAAACT ¢ UEHTPOM CHMMETPHH napannesorpamma ABCD.

1181. Ha croponax AB, BC, CD, DA ksaapara ABCD B34TH COOT-
BETCTBCHHO TOUKU M, N, K| L, nenauive 3TH CTOPOHB B OAHOM U
TOM Xe OTHOWeHUH (npu ofXode no yacosoil cTpenke). Jokaxu-
Te, uto MNKL — Kkpagpar.

1182. Ha croponax AB, BC, CD, DA napaanenorpamma ABCD B3sa-
Thl COOTBETCTBEHHO TOUKW M, N, K, L, nensummne 3TH CTOPOHLI B
OHOM H TOM XE€ OTHOIECHUK {IpH 00Xode MO YacoBOH CTPEIKe).
JoKaxuTe, 4TO NPH NEpecedeHUH NpaMeix AN, BK, CL, DM no-
NY4aeTC NApPaLICAOTPaMM, TIPHYEM €T0 UCHTD CHMMETDHN COB-
NAZaeT ¢ UEHTPOM CUMMETPHH napanienorpamMma ABCD.

1183. bokoBag CTOpPOHA TpaneuMH paBHAa OMHOMY H3 OCHOBAHWi H
BABOE MeHblie apyroro. JokaxunTe, yto Bropas GOKOBas CTOPOHA
TPaneuuH NepneHauKyaaspHa onHoMH n3 e€ anaroHaneii.
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1184, Juaronanu TpaneiiMn B3aUMHO NEPNeRAUKYAApHBl, JTHHA
ONHON AMaroHand paBHa 6, a Bropas ob6paiyer ¢ OCHOBAHHEM
yron, paeHeiii 30°, Halinute cpeariolo AMHHKIO TpaneluH,

1185, Cpenxas AWHUA TpamelUMM paBHA 5, a OTPE30K, COENMHSAI0-
LIIMH CepEeaIMHB OCHOBAHHN, paBeH 3. YIiiul npH GonblIeM OCHO-
BaHWH paBHBI 30° 1 60°. Haitnure AnHHbB €€ OCHOBaHNA H MEHB-
ureit GOKOBOH CTOPOHEL.

1286. CymectByioT AH B¢ Tpaneuuy, OCHOBAHHUA NEPBOH U3 KOTO-
PBIX COOTBETCTBEHHO PaBHE GOKOBLIM CTOPOHAM BTOpOIf, a OCHO-
BaHHUs BTOPOii — HOKOBBIM CTOPOHAM NepBoii?

1287, Ha cropoHax AB u BC tpeyronbunka A BC nocTpoeHH BHe
ero keaapathl AFEDB v BCKM, Joxaxute, 4to orpesok DM v npa
pa3a fonbwee Meananel BP k ctopone AC.

1288. Ha ctoponax A8 u BC napannenorpamma ABCD B0 BHe ero
NMOCTPOEHS! PABHOCTOPOHHHE TPEYTONBHHKH ABM u BCN. Noka-
XKKTe, 4TO TpeyroABHHUK DMN — paBHOCTOpPOHHMIA.

1289. Ha ctoponax A8 v BC napaanenorpaMma ABCD Bo BHe ero
nocTpoeHb! KBagpaTh ABFE w BCKM. HokaxuTte, 4TO OTpe3KH
EDw KD B3auMHO NepneHIWKYTAPHHL,

1290. Ha cTopoHax napaineforpaMma nocTpoeHs KsaapaTel, Joka-
KWTE, YTO KX LIEHTPH! CUMMETPHH ABNAIOTCA BePIIMHAMH KBaapa-
Ta.

1291. Ha croponax TpeyronbHHKa ABC BO BHENIHIOW CTOPOHY MO-
CcTpoeHki kKBaapaTtel BCDE, ACTM, BAHK, a 3aTem napanaeno-
rpamMmel TCDQ n EBKP. Mokaxute, yTo TPeyroAbHUK APQ —
paBHOOCAPEHHBIH M NPAMOYTOJBHBIN,
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AKCUOMAaTUKU

B 2Moil 2naee Mbi HeHAG0A20
GEDHEMCA € CamMoe Hauaro Kypca. A umenno — nodpobro pac-
CKANCEM O MOM, KaKue aKcuomot eieaom Ha camom dene. Ko-
HEYHO, OCHOBHbBIE C8OHCMEA HAOCKOCINU, KOMODHE Mbl UCHOAb-
308aAU 048 NOCMPOCHUR HAWEZ0 Kypca, O0CMAmMOYHO Cmpozu,
a 2aaeHoe — Hazaaouvt. M ux enoane xeamaem, 4mobot Joka-
3bleamb MeopeMsl, ORUPAACH HA (akmbl, UIGECMHbIE 8AM U3
Opyeux wroabHbx Kypcoé (Hanpumep, anszebpst), Hazarorbie
npedcmaenenus (Hanpumep, ¥mo mo6an npamas, nepecexarn-
HAs OOHY U3 CIIODOH MPEYV2OALHUKE, HERPEMEHHO nepeceuém 1
Opyevio, uau, ¥mo mMexncoy aoboiMu OBYMA MOUKAMU HA RPAMOLT
HENpeMERHO HAUOEMCA ewlé 00ra MouKa 3Moil e npamoil)
u 30paeniit cmoica (UAU, 2OBOPA HAYYHO, 3GKOHB POPMABHOL
A02UKU). B Hexomopom cMuicae, uzOpanHsllt @ IMomM y4eOHuKe
nodxod, 6auzox Kk ucnonvzoeaniomy Eerxaudom, xomopoiii
02PAHUHUACA 6CE20 MOABKO HAMBIO ROCMyaamamu. O0naxo, 3a
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npoweduwue co epemén Egxauda eexa, makoii nodxed ne-
pecman yooeaemeopame MHOUX mamemamuxos. fIpouszouino
MO, 8 nepayia odepeds, ecaefcmeale passumus Mamemamu-
HECKO20 AHAIU3A, MEOPU MHONCECE, Meopuu 2pYRN, U Opyeux
abcmpaKmupx Meopull U CEAZAHHDIMU € INMUMU OMPACAAMU
napagdorkcamie, 8 mom uucae ¢ nocmpoeruem 2eomempuu Jfoba-
ueackozo. Bopyz oxazanocs, ymo Haz2aa0nbIX nogceOHesHbIX Ho-
cmpoenuii nedocmamounoe, umobine OGBRCHUML MO AU UHOE
AGACHUEC, UAU HMO UX ONPOMEMHUUGOE UCHOALIOGAHUE MOXNCEM
npusecmu K cepbé3HbiM 3ampyOHEHUAM U 0adice napaookcam.
O mom, kax yuéusie guxodam U3 COIOAGUICLOCR NOAONCEHUA,
Mbt 1t HO20GOPUM & MOl 21aee.

9.1. YUTo TaKOE AKCHOMBI

B xonue XIX — Hauane XX B., yepes AB€ ¢ THIMHHM THICAUH JIET OGS
EBknnia, yyéHble-MaTeMaTHKK BEpHYJINCH K BONPOCY O TOM, Kakue
NMOCTY/IAThI JOJXHLI OBITh TONOXKEHH B OCHOBAHWE FEOMETPUH € TOYKH
3PEHUA AOCTUXEHUA MAaTEMaTHKH TOMo BpeMeHH. BRUIO mpemnoxeHo
MHOTQ pPA3HLIX BAPMAHTOR akcHoM, CpelH MaTeMaTWKOB, KOTODhLIC
THM 3aHMMANTHCh, MOXHO ynomaHyre Mopmia Mama, Wcaa [ypa,
Jxysenne Tleano, Jxy3zenne Bepounese, I'epmana Betina, Hanbonb-
LUIYIO H3BECTHOCTh NOAYYWIH, NOXKaAyil, 1Be CHCTEMBL: CUCTEMA aKCH-
OM, TIpELIOXKEHHAas BeNMKMM HeMeUKUM MareMaTtuxkoM JlaBumoM
TunebepToM M cHCTEMa, NpewToXeHHAd ameprkaHuem JDxopmkeM
Bupciodom.

Mui coOHpacMes KOe-4To paccKasaTh BaM o0 3THX CHCTeMax, oT-
JHYAKIIMXCA KOTHYECTBOM AKCHOM, HX COCTABOM M MHOTHM JPYTHM,
Ho Mexay HUMH (M OCTATBEHBIMHY CHCTEMAMH aKCHOM) €CTh H 001lee,

A AMeHHO, npeXae 4YeM Ha4yaTh 3aHUMATBCS KaKoW-TO MareMa-
THYECKOI, 12 H He TOIBKO MATEMATHYECKOH, TeopHei, HEMNoxo Grne
0Bl y3HaTh, KaKue ABNeHUA W OGbeKTH OyAyT HaM BeTpeuathcsl. OOHY-
HO 3TO MOHATHO U3 HA3BAHHWA TEOPHM WIIH H3 06ILMX HATAAAHEIX Mpef-
crapieHudt 0 Heil. Hanpumep, B QU3KHKe INMEKTPOIMHAMHKA 3aHHMAET-
CA JJICKTPHYECTBOM, THAPOAHHAMHUKA — CBOACTBAMH XHIKOCTEH,
TEOpHA NOJNS — B3aUMOACHCTBHAMMK W nosamu. ITpu 3TroM HaM W3 no-
BCEAHEBHOH XM3HHW (WIM M3 NPEABAPUTENALHO H3YYEHHOTQ) BIICNHE
TMOHATHO, 4TO TAKOE XHUIOKOCTE Wik dneKrpudecto. Ilo kpaitHei
Mepe, HyXIa B CTPOIOM OlpelesieHHH ITHX HOHATHI COLIYHO He BO3-
HUKAET.

329



B reomeTpuu Aeno 0BCTOMT HECKONLKO XyXe — HAM MPHUXOIHTCH
padotark (0COBeHHO B caMOM Hauale Kypca) ¢ HASA/IbHBIMH TOYKaMH,
HUACANLHBIMHY OCCKOHEYHBIMH NPAMBIMH W T. 4. XOTb MBl U MOXEM
NPeRCTABUTE Cebe, YTO TAKOE MIOCKOCTE WK NpAMasa, TEM HE MEHee
3TO NPeACTABIeHNE He OY4eHb CTPOroe. OHO BNOTHE MOXET 0KA3aThCH
HEIOCTATOUYHLIM, €C.1H Mbl GyaeM yrayonsaTs Teopuio. Bo Beakowm cny-
4Yae, Mbl HHKOCAA B XH3HH HE BUISAW WAea bHON GeckoHedyHol
NNOCKOCTH, 3 HMEHHO TAaKYIO Mbl AOJIXHbBI PACCMATPHBATL HA YPOKAaX
reoMeTpHn!

Kak e MaTeMATHKH ONPEACARIOT H3YVIAEMbIE B FEOMETPHU 06B-
€KTbl, eC/IH He XOTSAT [ONAacTh B HENOBKOE MO.10XKeHHe H3-3a HeHle-
anBHOCTH uepTexeil? A Kak, ecnH UM NpUXoaMTCA paboTaTh C €IlE
Bosnee a6cTpakTHEIMH noHaTHAMKM? YTo OHM 0enal0T B TAKOM ¢iyuae?
OkaswiBaerca, Huyero! To ects coscem HUYETO! A umenHo, OHH
FOBOPAT, YTO MPSMBIE U TOMKH HA MAOCKOCTH (B CIY4Yae reoMETPHH
OpOCTPAHCTRA, AU CTEPEOMETPHU, HAAO ellé A00aBHThL IUIOCKOCTH B
npoctpaHcTee) — ato HEOTIPENEJNISAIEMBIE o6bexkti! U HHKaKoO-
ro ocOOEHHOrO OOBACHEHHA, YTO TAKOE T1PAMAanA, WM ToYka Booblue
He maloT!! A KaK Xe MX H3yyaloT, cnpocHTe Toraa Bei? QYeHs NpocTo:
XOTH 3TH 0OBCKTBI caMi no ceb¢ U HeonpeaeAReMble, HD ¥ HHX ECTh
CBOICTBa! 3TH CBOMCTBA 3A0AI0TCA AKCHOMAMH (COBPEMEHHAA MaTe-
MaTHKa OObYHO HE pasIHyacT akCHOMbl M NMOCTYNATHI} U TEMH HX
CNEOCTBUAMH, KOTOPBIE MBI CMOXEM AOKA3ATh.

XOTb 3TO ¥ KAXKETCA CJIOKHBIM M HEMOHATHBIM, HA CAMOM Jéne
Takol noaxol BrnoaHe ecrecteeHeH, [TpeacTtapsTte cebe, UTo BH 00B-
ACHSETE HHOTIAAHETAHUHY, NOYEMY Bb AOGUTE KOLeK (MW cobaxk).
Ecau Bel nonpofyete 11 Hauana oOBLACHUTL €My (MNH eH, MK KEM
£11E MOryT OBITh MMOILIAHETAHE ), UTO TaKOE KOLKA, TO 3TO Oyner He-
npocto. Bel HAYHETE, HAMPUMEP, CKa3aB, YTO KOLIKA — 3TO TAKOE 10-
MalllHee XHMBOTHOE. «A YTO TAKOE XKHBOTHOE?» — CIPOCHT BaC OH.
JonycTtumM, YTO BRI HataéTech, CKA3aB, 4TO XXHBOTHOEC — 3TO TAKOE
XMBOE CYILECTBO Ha YeTHIpEX HOrax, NMOKpLITOS WEPCThIC (XOTL 310,
KOHEYHO, HENPABUABHO — KHUTHI, HANPHMED, HUKAKOH WEPCTIO He
TIOKPHTBl, HO HHOMAAHETAHHH Bac BCE PABHO HE CMONET YAUYUTH B
ofMaHe, BenkL ero n1aHeTa, YCTPOeHa copepluenHo WHave). Torna ol
HAYHET 3a4aBaTk BONPOCHI, YTC TAKOES LUEPCTh, UTC TAKOE HOra, 4yTo

! Brnipouem, W Te onpeaeneHus, KOTOpLIE d4BAT EBknna, Henk3n Ha-
3BaTh BOORHE ACHBLIMU. OH, HANPUMEP, TOBOPHA. YTO «NIPAMAA — 3TO
AnyHa 06e3 WHpPHHBL>, He ouene-TO CTPOTO, HH4YSIO HE CKaXeWlb...
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TaxXO0e CYIICCTBO M MpoYee, M mpodee — A0 GecKOHeuHoCTH. Jinda Toro
yTOOK OCTAHOBUTL ITOT MNpOLiece, BAM HAIO NMPOAEMOHCTDHPOBATH
BallieMy cobeceIHMKY WIM KOLWIKY, WIH ¢& M300paxkeHHe, HWIH Xe
ckazate: «Crom! 3 He cKaxy, UTO TAKOe KOLIKa, HO IOCTATOMHO
3HATB: 1) OHAa TOBOPHT «Myp», €ClH €€ MoYecaTh 3a yXoM; 2) OHa
Téuiags KW IyIucTad, 3) A b BCE, YTO TEMNOEe M MYLUKHCTOE;
4) MHOTHM JTIOAAM HpasATCA T€, KTO Mypiabuet!s Toraa y sBatmero ¢o-
GeceAHHKA, BO3MOXHO, W He NMOSBHTCA NPEICTABIEHUS O TOM, 4YTO
TaKoe KOLIKA ¥ KaK OHA BHIJALHT, HO OH (0Ha, OHO) NOWMET, 3a YTO
BHl €€ moOuTe. KpoMe TOTo, HEeMHOIo MOAyMaB, OH, BEPOATHO, CKa-
XeT, YTO, HABePHOE, MHOTHE MIOAH JOMKHE JI06UTHL KomeK, Tak U B
MAaTeMATHKE: KOraa peub UAET O NMPAMOI HA IUIOCKOCTH, HAM CIOXHO
npeacTaBuTh cebe cpasy HOeanbHYIO NPAMYIO (12 H BHAS JIK KTO-HH-
Oyab B IPUPONE XOTh OIHHE 00BeKT «0e3 MNPHHE»?). Ho MOXHO Iie-
PEYMCIHTD HECKOJBKO CBOWCTB (PAMBIX H HAYaTh ACIATh 00 3THX
«CYHIECTBAX» Teé WM WHEE BLIBOAEI. TaKoil MeTom oCoBeHHO Moe-
3eH, KOr1a MaTeMaTHKaM IIPHXOAUTCS padoTaTh He ¢ NPIMBIMH U C
TOYKAMH, O KOTOPbIX MBIl BCE e UMEEM HEKOTOPOE HATMAAHOE Npen-
CTAaBJICHHE, a ¢ OOBEKTAMH ropazao 6onee aGCTPaKTHHIMH (HO TEM He
MEHES, BIOJIHE peaNnbHBIMH H JaXe ITOAC3HBIMY AN NPHIOXKEeHUWN).
KoHeyHO, MoAb3YACh ITUM METOAOM, MBI PHCKYEM TOKAa3aTbhed
NMYCTOCACBAMH: MOXET OKA3AThCH, YTO TAKOH MOAXOA CBOAUTCA K BHI-
CKa3eBaHUIO: «f Mo6nw KOLWeK noToMy, YT A A100a10 Komek», Ta-
Kaf OMacHOCTE ecTh, YToOR! He [TOTIACTE B TAYNOE NMOMOXCHHE, MaTe-
MAaTUKH CTapaloTCsl, BO-MEPBEIX, 0OXOAHTECA MHHHMANEHO BO3IMOX -
HBIM KOJIHYECTBOM AKCHOM TAKOTO pola, a BO-BTOPHIX, OrPaHHYHBATE
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CMHCOK aKCHOM TOABKO TEMU CBOMCTBAMK. KOTOPbIE UM WHTYHTHBHO
NMOHATHB (43, HHTYHLNA BBIRAET pa3Ha...}.

OTUM HEXHTPHIM NPHEMOM MOABL3VIOTCA VUEHBIE NPH CTPOTOM
NMOCTPOCHHUN TeOMeTpUU. PainuualoTes Toabko Habopbl HEOMpene-
JIleMBIX OOBEKTOR H CNMHCKHW HX CBOMCTB. I[a:lec MBI TIDHBCJIéM
NPUMEDBI TAKHX CHCTEM.

9.2. Akcnombl I'nnnGepra

Utak, ytobbl 3a1aTh akcHoMbl reoMetpuu Eskiuna, HaMm Hano Bbl-
6paTh HECKOIbKO HeonpedealemsiX ROHAMWE W NepeuynciuTh HX
ceolicea, CTapasick NPH 3TOM OGOHTUCH BOIMOXKHO MEHBbLIMM HX
KONHYECTBOM U NOAbIYACH AAHHOM HAM «B OUIYIIEHHUAX» HHTYHLIHER,
HekoTopeie W3 3THX ROHATHI BNOAHE OUEBHAHbI «TOUKH» H <«Mps-
mbie». Ho oKa3blpaeTcs, 37O0T0 YyThb-uyTh He XBaTaerT, Y10 Ke ewé
Ham notpebyerca?

Oka3sbIBaeTcs, MOXHO 000MTHCE CAMOI MATOCTbIO (3TUM MMHY-
MalH3IMOM BOOOLLE OTAMYAKOTCA BCE MAaTCMATHHECKHE TEOPMH, CBS-
3aHHBIE ¢ UMeHeM TU16depTa). A HMEHHO: YTOOL! CKA3ATh YTO-TO YM-
HOE MIp0 TOYKH, NpsAMbie H pa3HbIC ApyYrHue Dﬁ'beKTb], € KOTOpPbIMH
HaMm npuaétes paboTaTh, HaM HAAQ yMeTb ¢ HUMM paboTaTh, Ho kak
370 0enats? YTo 3HAUMT, HAIPHUMED, «TOUKA A ACKHUT Ha NpsmMoit a»?
Mo mueuuio Tuavbepra 3T0 HeonpeleaseMoe noHATHe! Kpome Toro,
HaM YacTO NPHXOAUTCSA FOBCPHTL NPO TO. YTO OAHA H3 TPEX TOYEK Ha
MNPAMOIt «TEXHT MEXIY JPYTHMH» U UTO «TOMKA A JSXKHT Ha NPAMO# b»,
BoTr U BCE: 3TH IR NOHSITUA HARG OORABUTL HEONPENENAcMbIMU {(pa-
BEHCTBO OOBEKTOR M OTHOLIEHHE «/1€XKATh MEXIY> 1Sl TOUEK).

Tenepp MOXHO cOpMYAMpPOBATL AKCHOMEI, HX ¥ I'mapbepra 15.
OHM pazneneHbl 119 v106CTBA HA HECKOALKO uacTeii. Mbl anech pac-
CMATPHBAEM TOIbKO aKCHOMBI, OTHOCSLUMECS K [EOMETPHM Ha MIOCKOC-
TH: AKCHOMBIL, ONUCBIBAIOLWLINE CBOMCTBA NMOHATUA «1€XaTh HA NpAMOil»
(TaK HA3LIBACMBIE QKCHOMBI HPUHAOAEHCHOCHI), CBOICTBA «IEXaTh
MeXay» W npoyee, HanpuMep, akCHOM NMPHHALIEKHOCTH BCEro TpH.

Axcuontoi npuua&nemnocmu.

1. Kakoevt bt Hu Ovtau dee mouku A u B, cymecmeyem
npamasn a, KOmopot npunacaeNcant N movwKu.

2. Kakoebi bt riu 6viau 0ee pasauvinvite mouxu A u B, cy-
wecmeyem ne b6oaee o0HOU npamoii, Komopoi npunaose-
Neam mu mouUKu.
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3. Kaxcooii npamoii a npunadsexcam no Kpaiines mepe dee
mouxu. Cywecrmayom no xpaiineli mepe mpu mouxu, He
npunadaexcauue 00RO nPpAMON.

HapepHoe, He uMeeT CMLICIA NPUBOAWTL TYT BCe akcombl. Ha-
30B&M TOJBKO TPH CAMBIE M3BECTHBIE.

Axcuoma Hawa.

ITycme A, B, C — mpu mouxu, ne aexcaiiue na oonoii nps-
MO¥, 4 @ — NPAMAR, HE NPOXOORULAR HU wepes OOHY W3 mo-
yex A, B usu C, ecau npu mom npamas npoxooum uepes
00Ky u3 mouex ompesxka AB, mo ona doaxwcna npoiimu ve-
Dez 00ny uz mouex ompesxa AC uau uepes ooHy u3 movex
ompesxa BC,

DT0 YTBEPXKIEHHE APOIIIOCTPHPO- B
BaHO HA pHCYHKe 414: no-CcyinecTBy, ak-
cuoma [Mawa Tpebyer, 4ToOBI NpaMas .
«BbLne3anas W3 JODOH orpaHWYeHHOM
00acTH M NMepeceKanach NMpPH 3TOM ¢ rpa-
HULaMH o6ractH. B W3bpaHHoit HAMK
cucreme (cM. 7 Knacc), akciome [Mama
Oonee-MeHee COOTBETCTBYET CRONCTBO \
NPAMONA JeNUTE ILTOCKOCTE Ha ABE MONy- Puc. 414
AAOCKOCTH,

Cneayionias akcMoMa He BCTPEYaIach ¥ HAC B ABHOM BUae, Gonee
TOTG, [IPH NEPBOM 3HAKOMCTBE OHA MOXKET NOKA3AThCA KaK MUHUMYM
W3NMILHER, eCIH He BOBce rnynoil. TeM HeoXHIAHHEE, YTO 3Ta AKCH-
OMa BeCbMa APeBHAS H OYeHb BAXKHAA: e€ aHANOTH BCTPEYAIOTCA NO-
BCIOOY B COBPEMEHHOH MaTeMaTHKe, a OTKa3 OT HEE MOXeT MPHBECTH
K YAMBMTEIBHBIM pe3yNbTaTaM, KaK HH CTPaHHO HCAQIB3YEMBIM
B IPMKNAIHBIX HAYKaX.

Axcuoma Apxumeda.
Ecau oanet ompezox CD u ayu AB, mo cyuecmeyem na-
mypaabnoe uucao n u n moyex A, , ... , A, na AB maxux,

umo AJ-AJ-+ g =CD, dan scex j =1, ... , n u B aexcum

mencoy A, u A,

2Ta aKCHOMA MO-NMPOCTY YTBEPXKIAET, YTO, KaK OM Aaneko opyr
OT ApYra Mbl HH PacCTABW/IH HA MpAMOR TOYKH 4 u B, U cKolb Ma-
neHekHMi oTpe3oK CD HH HCNMONB30BATH, MBIl HENPEMEHHO CMOXEM
nodpathes U3 A B B, genas waru anuHoi CD. «Pa3se 310 He oueBUa-
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HO?» — BO3MOXHO, BOCKAMKHHTE Bbl. W Oynere B 4EM-TO NpAaBLI:
OTPHUAHHE TAKOTO pola CBOKCTBA TMPOTHBOPEYHT BCEMY, ¢ YeM Mbl
CTANKHBaeMCH Kaxabli peHb. Kak 310 MOXeT ObITh, YTO CKONBKO Ob
Mbl HH OBUTANHCh, MBI He¢ TPUIEM H3 0aHO# Toukn B opyryw? Ho,
OKA3BIBAETCH, HECAOXKHO W NPHBECTH nNpUMep OBpaTHON CHTYaunn —
TIOCTPOUTE TAKYIO CUCTEMY, KaKKe-TO 1Ba 31eMEHTa KOTOpOt HEBO3-
MOXHO COSOWHWTH, €AW IBUIAaThCA CAMILKOM KOPOTKHMH LIaXKa-
MK, HanpuMep, 6yneM roeopuTb, 4TO MHOTOWIEH p(x} BOABILE MHO-
rouneHa g(x), eciim p(x} — g(x) >0 npu gocrarouHo Sonbwux x. lNo-
HATHO, 4TO JwGHe OBa MHOMOM/IeHa TOTNA MOXHO CPaBHHTL M
CKa3aTh, KAKOH M3 HHX GoJbllIe, a KaKoi — MeHble, C npyroi ¢ro-
poHbI, OycTe p(x) = 0, g(x) = x. Bo3bMéM p{x) 33 OTIpPaBHYIC TOYKY,
M CTAKEM ABUTaTbCA waroM 1. OueBMAOHO, YTO NMPH 3TOM MBI HAKOTAA
HE NIONIYYHM MHOTOWIEHA, BONbIIero gix).

HakoHell, NocAeaHAA W3 «<HMEHHBIX> aKCUOM — 3TO YXe 3HAKOo-
Mas HaM aKCHOMA O NapaniebHbIX.

Axcuoma o napasieavnuvix.

Yepes 4100yr0 mouxy eHe OGHHOU RPAMOU G MONCHO npo-
gecmu ne Goaree o0HOH npamoii, naparieavroi a.

BMecTo 370l aKCHOMBL (KOTOpasi COBMAaaaeT C TEM, YTO MCIONb-
J0BANH MBI W 3KBHBafieHTHA nATOMY mocTynary Eeknupa) MoxHo
ObL10 OB UCNOLIORATL gxcuomy Jobaueackoeo: yepes mobyio To4-
Ky BHE JaHHOH npAMOi @ MOXHO NPOBECTH HE MEHEE IBYX MPAMBIX,
napannenbHLX g, B 5ToM cny4yae Mbl NONYYHAH Obl AKCUOMATHKY He-
eaxaudosoii zeomempiiu, WM 2eomempuu obaveackozo.

Ilocne TOre Kak Bce AKCHOMEI 3alTMCaHbl, Mbl MOXEM MTOMLITATE-
cA AOKA3aTh Kakne-1060 Teopembl. Tpasaa, caesiaTh 310 OyOeT COB-
CeM He MPOCTO, Belb MLl TEFIEPh HE HMeeM NPABa HCTONb30BaTh Hep-
Texd, Bonee TOro, To, YTO paHBlE H3M Ka3aloch OUEBHAHBIM H
MPOCTBIM, HAOPUMER, TO, YTO HA NPAMOA OECKOHEMHO MHOTO TOYEK,
T¢NEPh COCTABNSET NpeaAMeT BEChMA HENPOCTOro yTeepxkaeHus. [1pu-
Be€M ANA NMPHMEepa HeCKOJNBKO YTBEPXACHHWIL M3 KIACCHYECKOTo

yueGHHMKa BbICIUEH TEOMETPHU LA CTYACHTOB-MATEMAaTHKOBR (aBTOP
H. B. Edbumos).

Teopema 9.1.

Kaxoeuvt Oot nu 6etau mouxu A u C, cywmecmayem no kpaii-
uei mepe oona moyxa D na npamoii AC, aexcawman mewnoy
AulC.
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Teopema 9.2.

Hz aroboix mpéx mouex A, B u C, aexcawux na oonov
npamoii, no xpaiineii mepe o0Ha AeNCUM MeXHCOy 0gyMAa Opy-
2UMHu.

XoTb 3TH YTBEPXAEHHS U KAXYTCA OYEBUAHBIMH, HX HAOO HO-
Ka3blBaTh (€C/IH MBI NIO/Ib3YEMCsT HACTOALIMM aKCHOMaTHIECKHM Me-
TOOOM, M He ZNeJUTHPYeM K HarnanHocT). Kak HH cTpaHHO, Teopema
2 ABNAETCA CNENCTBHEM akCHOMBI 1aliia, W He MOXeT GhITh MoNyueHa
Ge3 HCITONMBb30BaHUA 3TOTO NOCTYNATA HAH EMY SKBHBANIEHTHOTO.

A B ® 3anauu, 3a1aHuA, BOIPOCH

1292, Kakue HeompeneageMule NOHATHA, NO BAlIEMy MHE-
HHIO, HCNONB3YVIOTCA B HALlleM ydeOHHKe?

1293, Kakue HeonpenenseMele MOHATHA Hcnonb3yeT Tidib-
bep1?

1294, JoxaxnTe TeopeMbl | 1 2, UCIONBL3YA B KAYECTBE AKCHOM
OCHOBHEIE CBOMCTBA NAOCKOCTH (CM, raaBy |).

9.3. KoHeuHble reoOMeTpHH

A uTO Xe Oyaer, ecii MEl He O¥leM MCTOAL3OBAThL BCE AKCHOMBI, 4 OT-
PAHHYMMCA TONRKO YACTHIO? QKA3BIBACTCA, MOXKET NMONYUHTLCH MHOTO
HHTepecHoro. HanpuMep, echd Mbl OrpaHHMHMCS TOJBLKO CIEAYIOIIA-
MM aKCHOMaMK, OKAXETCS, YTO HA TUIOCKOCTH MOXET JIEXATh KOHeY-
HOE 9HCTO TOYEK.

Arxcuoma 1. Hepes arobnte dae mouku MOMCHO npoeecmiu
nPAMYIO, NPUMEM eOURCMEEHHYIO,

Axcuoma 2. Yepes arolyio mouky A, ne npunadsexcauyro
npamoii 1, moxcno npoeecmu eduncmeennyio npamyio l', ne
nepecexawuyioca c |,

Axcuoma 3. Cyugecmeayrom wemuipe mouxku, HUKGKue mpu
U3 KOMOPBIX HE AEIHCam HA OOHOUE NPAMOIL.
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[9.3

Prc. 415

B camom nesie, MocMOTpUTe HA pHCYHKH 415 1 416, Ha nepeoM na
HHX d3c0paxeHa CNCTEMa N3 UETHIPEX ToueK {BePLUMHB KBAAPATa), H
LECTH MPAMLIX, KaX1aA NPAMAs COREPXHT NO ABE TOYKH, NPAMbIE
QIHOTO HAYEPTAHUA NAPATIENbHB (KaK M B «HACTOAIIEH» reoMeTpHHU
Mhl FTOBOPMM, YTO JB€ NPAMBIE NApaanenbHbl, €CIH OHUW He Nepeceka-
10TCA, T. €., ECNIH He CYLIECTBYET TOUEK, NPHHALISXKAWMNX HM 0GeHM).
Ha pHcyHKe 416 ykasaHna aHanoryiHas cHcrema u3 9 rouex v 12 npa-
MEIX. HekoToprie U3 3TUX NPAMBEIX COBCEM HE MOXOXKH Ha NpAMBLE,
HO 3TO HE IGJAXKHO HaC CMYILATH: HAM HAAO JMHLUb [IPOBEPHTDb, YTO
BLIMOJIHANTCA BCe TP CHOPMYIHPOBAHHLIX HAMH CBOICTBA, 4TO
CAENATh COBCEM HE CNOXKHO, ACCTATOYHO nepedpaTh BCe BAPHAHTHL.

«Kakoit npoK B TAKMX MOOENAX?» — MOXKeTe CpOoCHTh BH. Kak
HH CTPaHHO, AOBOABHO Goapiioi. Bo-nepBhlX, HA TAKMX KOHEYHBIX
CHCTEMAX MOXHO NPOBEPHTH BHMOJAHEHWE WM HEBBIMOAHEHHE Ka-
KHUX-TUG0 reoMeTpHMeCKMX YTBEPXKIEHHI: eCIH KaKoe-T0 yTBepXae-
HHE CHEeIyeT U3 TPHUBCIEHHBIX BHILUE TPEX AKCHOM, TO OHO OYIET Bbl-
MMONHeHO B M0G0 Takoil KOHeYHOH Moaeau, KoHeuyHo, HaM TPYOHO
NPOBEPUTE CPa3y &ce MOAENHN, HO BeAb €C.1M Mbl HaHAEM XOTh OMHY,
A KOTOPO#H HCKOMOE YTBEPKIEHHWE He BHIMMOIHEHO, TO 3TOTO JOCTA-
TOYHO, YTOOM VTBEPXKIATh €0 HEe3ABHCHMMOCTh OT HALLMX AKCHOM.
Bo-BTOpERIX, cam No cefe BONPOC O CYLIECTBOBAHITM WM HECYILECT-
BOBAaHMH TEOMETPHU C TEM MW HMHBIM KOHEUHBIM YHCIOM TOYeK —
BeChbMA HETPHUBHANbLHAS KOMOHHATOPHAS 3a7a4a, KOTOpas OKa3biba-
£TCd TECHO CBS3aHHON CO CBOKMCTBAMM LIEABIX YHCET (MMHU 3aHHMAaeT-
CH TEOPHA YYCEN) H MHOTHMU APDYTHMH pasieiaMH COBPEMEHHOM Ma-
TEMATHKH.
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ABO® 3anaua

1295, CywecTeyeT Al «reoMeTpusi» Ha MHOXecTBe M3 3, 6, 7, 8,
16 Touek? Tlon «reoMeTpueii» MB MOHUMAEM TAKYIO CHCTEMY
«MPAMBIX», M KOTOPoOH BRIMOTHAIOTCH BCEe TPH TIPHBE-
OEHHLIE HAMH B 3TOM paagene akcHombl. Kak U panee noxn
npamoif Mbl MOHMMaeM Habop TOwek, a mnapanjieNbHhe
NPAMEIE — 3TC TAKKE NMPAMBIE, ¥ KOTOPBIX HeT O0LIMX TOYEK.

9.4. Akcuomsl bupxxodga

PacckaxeM, HaKoHell, O el OAHOM TOAXOAE K AKCHOMATHKE Ieo-
MEeTPHH, KOTOPEIH OOBIYHO CBA3MBAIOT ¢ HMEHAMH 3HAMEHHTOTO HE-
MeLKOoro MaTematvka ['epMaHa Beling HaAH aMepUKAHCKOrO MaTeMa-
Tuka Ixopmka bupxxoda. ImaBnas 1ies 5T0oro moaxona COCTOMT B
TOM, YTO B TCOMETPHIO KAK MOXKHO PAHBIUS, HA YPOBHE aKCHOM, BBO-
IATCA BelUEeCTBeHHBIE Yyneaa. Tak, oaHa M3 HauGolee IKOHOMHBIX
CHCTEM AKCHOM TAKOIO Pola CONEPXHT BCEro YeThipe TpeGOBaHMA.

Arcuoma aunetixu.

Ecau na npamoii evibpams nanaibuyio mouxy u Hanpae-
Aterue, mo 41600l movke Ha NPAMOG MONCHO OOROIHAYHO
COnOCMasums Geulecmeennoe wucao {paccmonnue 00 na-
uasa omcuéma ¢ ywémom naxa).

Arxcuoma npampix.
Yepes arobvie 06e mouKu MONHO RPOGeCc eOUNCIMEeH -

HYIO BpRMYIO.

Axcuoma mpancnopmupa.

Ecau svtbpams ayu ¢ navasom ¢ mouxe A u nanpaéienue
noeeopoma, mo 3060My Opy20My AYHY € RAUa10M 6 A MONC-
HO OOHOIHAMHO COROCMAGUMb GEUECMEEHNOE HUCAO U3
npomexcynxa om 0 0o 2r (yzor nosopoma).
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Axcuoma nodobus.

Boinoanunemcsn emopoili npusnax nododus mpeyzoisvruKoe
(no deym yzaam).

B sToM ciyyae HaMm He Hal® AOKA3blBaTh HECKOHEYHOCTE TOYEK
Ha NPAMOM — 3TO cneaveTr M3 GeCKOHEYHOCTH KOMHYECTBA BellecT-
BeHHBIX 4Hcen. To Ke caMoe MOXHO CKA3aTk U Npo TeopeMbl | U 2 —
OHHU OMUCHIBAIT OUSEHAHBIC CBOICTBA YUCET, TONBKO H Beero. Ho B
ATOM-TO H OOMAHYMBOCTL M3OPAHHOR TYT CHUCTEMHB: OHA TOTIPOCTY
JAMEHACT TEOMETPHYCCKHE TPYIHBIE YTBEPXKIACHUA Ha «Bofiee NpH-
BEIUHBIE» YTBEPXICHHUA MPO BellleCTBeHHble YHcna. Ho ato copcem
HE 3HAYHT, YTO HX HE HaOdo MOKa3wlBaTh. HanpoTus, YTo0LI 10Ka3aTh
TAKOTO poAa YIBEPXKACHHA, HAZO MOAB3QOBATHCH AOBONBHO CUITBHBIMM
CPEOCTBAMH — AKCHOMATHYECKOH TEOPHEH BELUECTBEHHDBIX 4YHCEN
HAW YEM-TC AHANIOTMMHBIM. QOYeBHUAHO, TIPEANOYTEHHE, OTHABAEMOE
TaxKQro poja HabopaM aKCUOM, CBA3AHO ¢ TEM, YTO NCHXOMOTHMYECKH
NpUATHEE OTIEPHPOBATH C YHCNAaMMU, a He ¢ churypaMu. Ho Hacrosawas
CTPOras akcHoMaTHYeckasl TeoOpHA DOMxkHA Oblna Ol npM 3TOM CO-
IepXaTh KPOME [TPUBCIEHHEBIX YETRIPEX YTREPXKAEHUH elll€é KaKyIo-TO
CHCTEMY, ONHCEIBAIOLLYIO BELIESCTBEHHBIE YHCA,

C apyro# cTOpOHB, MOXHO [10Ka3aTb, YTO 3TOT HalOP aKCHOM
3amaéT TY Xe CaMyl0 FeOMETPHIO, YTO H Hadop akcuoM [mawbepra,
[lpaBna, caenaTs 3TC HE OYEHB MPOCTO. TOYHEE TOBOPA, HECIOXKHO
AOKA3aTh, YTO €C/IH BRIMOMHEHH APHBEAEHHBIE HAMH AKCHOMBI, TO
BBIMTOJIHAIOTCS M BCe akcHOMB [mnbbepra. OGpaTHOe yTBEpXKICHHE
TpedyeT 3HAUHTeNbHO GONBWINX YCHAWA — Beédb MEI, MO-CYLIECTBY,
JOIKHBI IEPEIOKA3aTh BCE CBOWCTBA BelliECTBEHHBIX YHCe!

AM® 3anauu, 3agaHus, BOMPOCH

1296. Joxkaxunte, no;Ib3yack NPUBEAEHHbBIMH YCThIPbMSL AKCHO-
MaMH, YTO B T€OMETPHH, 3a0aHHOH TaKUM o6pa3oM, BINON-
HeHa akcMoma Erknuaa o napannensHsIX.

1297, Doxaxute akcuoMy Ilama, ucxons W3 NpUBEOEHHBIX
akcuom Bupkxoda.
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ILitomany MHOTOYTOJIBHNKOB

B amoli 2naee Mbl ROIHAKO-
MuMca ¢ nonsmuem naouwjeou. Bnpouem, caoeo «nozrnaromum-
CA» 30€Ch Cogcem He ROGxXooum. B 00biuHOl JCu3HU Mbl HA KAdIC-
dom wazy acmpeuaemca ¢ naowaoamu. Ilowade — >mo u
Keadpamine Mempbi HAGULUX KBADIMUD, 2eEKMapu noaeli, Keaod-
PamHuble KUAOMemput Aecos u m, 0.
Umo maroe naowads, snaem xawcowtii. A Oelicmeumensvro Au
amo max? [Hodymaiime u nocmapaiimect camocmonmensio
omeemums Ha gonpoc. ¥mo maxoe naowade? H e ysuoume,
ymo He max-mo >mo npocmo. Hanxce mamemamuxi cmoznu
co33ame  COOMEGEMCMEVIOUYIO MAMEMAMUHECKYIO MEODUIO
cpashumensio Hedaeno. Ipaada, amo HuKOMY He Mewaio yo-
REIRD HCNOABIGRAMbL NOHAMmMIIE momaau U 8 HAYKE, It HAd Npax-
MUKe YHCe C HE3ANAMAMHLIX 8PEMEH.
H3yuenwio nouamus naowiaou, esieody GopMmya, ¢ nOMOWbIO
KOMOPbIX MONCHO GbiHUCAAME RAOCHIAOUH SaANCHEUIUUX 2eoMem -
puuecKux puzyp, u, & nepeyo ovepeds, MHO20Y20AbHUKOEG, N0~
ceniena Ima eaaea.
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10.1. OcHoBHBIC CBOliCTEA NIOILAAM,
Ilnomaan MpAMOYroJIbHHKA

@ Japaiite BCE Xe nmocrapaeMcst, HCXOOA U3 OOMYHOTO 3IPABOTO CMbICAA,
OTBETHUTE HA BOTIPOCHL, YTO TAKOE [IOLIALL K KAKOBEI € CBOMCTRA.

Hrak, uTo TaKoe naomans?

TMpexae Beero 3aMeTHM, YTO MJOWAAL — 3TO HEKOTOPAA Xapak-
TEPHCTHKA FEOMETPHULCKO DUrypsl, pacnoiokeHHoll Ha NAGCKO-
CTH HIH Ha HHOW NOBepXHOCTH. Mbi moka GyneM paccMaTpHBaTh
aume onockde burypel. [MoaroMy nocTaBuM BOMPOC HECKOABKO
HHAaYe: YTO TAKOe MoLIaas mockKoit burypm? Hro 210 3a Xapakrepu-
CTHKa — MAIoLLAAb NAOCKOH prryps?

&y Haowade — 3mo 4ucao, Konmopoe cmasumca @ coomeemcn -
gi1€e 02panuMennoil RAOCK oI gueype.

Tenepb NONBITAEMCSA YCTAHOBUTE CBOICTBA 3TOMO YHCIA, BBIAC-
HHTb, KdK €0 MOXHO Haiit. Bonne 0YyeBHIHBIMU BHITAAAAT Cle-
IOYIOUIHE CBOMCTBA NIOILAIHN,

Caosictso 1. IHaowade gpucypet Reasnemcn Heompuya-
MEABHIM HUCAOM.

CeroiicTBo 2. IHrowmadu paenovix puzyp paenst.

ChroiicTro 3. Ecau gueypa pasdeaerna na deée wacmu, mo
naowade ecell hucypoi paena cymme naouadeli opazoeas-
wuxcsa yacmeu.

Enté HyxHa GUrypa. KOTOPYIo Mbl IpHMEM 32 3TANOH ANA H3Me-
peHus nnowann, — edununy niowadu. Ipu aToM He cnenyeT 3a6b1-
BaTb, YTO YXE UMEETCS €AHHULIA U3MEPEHUA LTHHDI.

CaroiictBo 4. 3a edunuuy uimepenun naowadu npun-
Maemca naowads Keadpama co cmoporoii, pasrot 1 eounu-
Ke daunnt (pyvic. 417).

JpyriMHu cnoBaMu, Mniaolaib KpaapaTa €O CTOPOHON, paBHOH |
eAMHHIE AJMHHbI, PaBHa | eAMHMUE MAOWAIH, WK 1 KBagpaTHO#M

| CBOWICTEBA MIOINAIN |

1 2 3 4
Mo @-9 VAF-4 ~ -1
5§20 § =S5 S§=S 1+Sz dnum:t Monm;du

Puc. 417
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1/n

i/n

naowads @ = 1/n?
Puc. 418 Puc. 419

eauHuLe. HanpuMep, mwiowans KBaapaTa co cTOpoHo# 1 MeTp paBHa
ONHOMY KBaapaTHOMY MeTpy {1 m2).

KoHeyHo, enHUuHBIN KBaapaT HE ABIAETCA €AMHCTBEHHON bu-
rypoii ¢ rrouwtansio 1. M3 ceoiicTB niomany cneayer, 4YT0 ruowans |
UMEET ¥ NPAMOYTONBHEIN TPEYTOMBHUK, M300paKEHHMN Ha PHUCYH-
Ke 418.

Quzypet, umerowue pasHbYE NACWAOU, HA3LIGAIOMCR PAGHO-
BEAUKUMU.

JBa c/IeACTBHA U3 CBOMCTE NJAOIIAIN

[NepeyncneHHsle CBOACTBA [LIOIUANH OMPEAECNSIOT BEAHYHHY
TUICLIAAH reOMeTpHIecKoi HIypH.

&9 Caedcmeue 1.

Ecau oona dpuzypa codepacum enympu ceba dpyzyio guzy-
Py, mo naowmads nepeoii (puzypoi ne menviuie niouwaou
emopoli huzypet.

CrpaBelIMBOCTE 3TOTO YTBSPKAEHWSA cliedyeT U3 HEOTPHLIATE k-
HOCTH TUICLUAAH U CBoficTBa 2,

&y Caedcmesue 2.
Iaowmaos xeadpama co cmoponod, Osuna Komopou

-

(ed. dr.), pasna % (K. €., uu ed.).

Hokaxem 3710, PasneniiM Kaxayio H3 CTOPOH eIMHUYHOTO KBall-
paTa Ha # paBHBIX YaCTEH W Yepe3 TOUKH JeeHHA NPOBENEM MPAMBIE,
napannenbHele CTOPOHaM KBaapata (puc. 419). Beck ksampar oka-
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KETCHA Pa3ACAEHHBIM HA #2 pPaBHBIX KBaApaTOB. A TaK KaK B COOTBET-
CTBHH CO CBOWCTBOM | BCE OHH HMEIOT paBHHE ILIOIUAIH H, COTNACHO
cBoitcTBaM 2 M 3, cyMMa HMX rutoLiianeii pasHa 1, To nIOMIAAL KaxXa0ro

H3 MOJIYIHBIIKXCH MaNeHbKHX KBAAPATOB paBHAa —li .
n

ILnowans APAMOYTOJbLHAKA
@ Tenepb MB MOXEM I0KA3aTh OCHOBHYIO TEOPEMY.

Teopema 10,1 (ocnoenan cpopmyna dan naowadu npamoysonshi-
Ka).

Ecau cmoponvt npamoyzosvnuxa paeunst a u b, mo ezo nao-
waos pacna npouseedenuio ab.

TakuM ofpazoM, 4TS MACLIAAH [PSIMOYTONbHUKA CIPABELTUBO

PABEHCTBO

TAE & U & — J/IMHBI CTOPOH 3TOTC NPSAMOYrOoNbRHKA.

Jameuanue. 30ech @ W b — WIMHBI CTOPOH JIPSIMOYTONbHHKA, H3Me-
peHHBbE B OAMMAKOBBIX eAHHWIAX MTHHL. Torna @b — mnoulans p
COOTBETCTBYIOLINX KBAAPATHLIX EAHHHLIAX.

Joxazamenncmeo. Y1erepxneHue TeopeMbl MOXHO JETKO fO-

Ka3aTh, eClli ¢ U & — PAlTHOHANBHBE YHCTA (1‘. €. YuCia EMna g , e

D Vi ¢ — HATypanbHbie tmcna).

B camoM Zene, NpUBeoéM NpolGH, BHpPaXAIOUIHE JMHHE CTOPOH

a n b, K omHOMY 3HaMeHatemo. [lyctb a = g b= % {puc. 420).

a= -
H

o>
Il
= |3
tn
1
NI
|3
I
[~
&

Puc. 420
342



PaznenviM Teneps CTOPOHY @ pacCMAaTPHBaEMOTO NPAMOYTOJIbHH-
Ka Ha K paBHbIX YacTei, a CTOpoHY & — Ha m paBHBIX YacTeil. Yepes
TOYKH ACNSHHA NPOBeaEM MNMpAMEIE, NAPALACIbHEC CTOPOHAM rIps-
MOyTonbHHKA, Toraa peck NPIMOYTONBHUK OKAXETCH pa3neléHHBIM
Ha km KBaaApaTOB CO CTOPOHOH # TUTOMIAEH KOTOPHIX, KaK MBI 3Ha-

1
€M, PaBHBI — .

Taxum oOpa3oM, IIOIMALL HAILErO NPIMOYTONbHUKA paBHa

X Im

1 m

S=kM';= -;=ab.v

TpyaHee npUXOZUTCA MPH HOKAZATENLCTBE (hOpPMYNbI MAOILAON
IPAMOYTONbHHKA, ECAM XOTA Obl 0IHO H3 YHUCET @ WM b HE ABNAETCA
pauNoOHAJbHEM, (HamoMHMM, UTO MKMCAa, KOTOPBIE HEML3 NPEAcTa-
BHUTb B BHAE APOOH, YHCINATENbL M 3HAMEHATEIb KOTOPOH — uenbie
4YHMCIa, HA3LIBAIOTCA UPPAUHOHAALHEIMU,)

@ % Jad Tex, KTO He MOBGHT HHYErO NPUHKMAThL Ha Bepy (Y4TO Xapak-
TEpHO MMEHHO IUIl MATEMATHKOB), NMPWBEOEM AOKAZATEIBCTBO LS
MPOH3BOABHHIX @ M .

Bo3bMéEM NIPOM3BOABHOE HATYPANBHOS YHCHO # N noaGepém Ha-
TypanbHBE Y{CNa K H m TAKHE, YTO BHNOHSIQOTCS IBOWHBIE Hepa-

BEHCTBA E <a< % , % < h< ’"TH (puc. 421). MoHATHO, 4TO

TAaKHE YMCAa HaROYTCA: Mbl KaK Bkl «ll1araeM» ¢ LIaTOM ﬁ JIo TeX nop,

MIOKA HE <MepenpHrHemM» 4epes a, a TaKXKe uepes b'.

a
ol?2 Eoktl
nn n "
b
012 m m+l
nana " n
Puc. 421

Tlo cywecTBY, HMEHHO 3TO YTBEPAAAET AKCHOMa ADXUMENa,
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s
s
|
- 3 \n
N kin - -
a e
Puc. 422

PaccMOTpHM TPl NPAMOYTOJIBHHKA: MEPBLIE — CO CTOPOHAMH f‘-' H

'f 3 BTOPOH — DAHHEIA, CO CTOPOHAMH 4 W &, TPETHH — €O CTOPOHAMH
+ +
k ~ Iy ’"—"1 (pyc. 422). MIx MOXHO PACTIONOKHTE TaK, YTO Tep-

BuIf NPAMOYTOABHWK HE BEIXOAUT 32 rpeneikl BTOporo, a TPeTHH co-
NEPXHT BTOPOIA,

M3 ceoiicTe Irowany CREyeT, YTO U10ATL BTOPOTO MPAMOYTO/b-
HHKA MEHBILE TIOILAAN TPETEETO U HE MEHILIe TOWATA HEpPBOTO.

k
Tlrowiank NepBOro MHOTOYIONBHMKA paBHA —= , a MIOWAIb

nt’
+ +
TPETHET® COCTARNAET u.:"——l) .
n
IlycTe S — maowank BToporo npaMoyroaosHnka. HMeem

m sk im* 1)
n F.

+ 1

Ho u3 nBo#HOrO HEpaBeHCTRa E L ac< k—n—-— chenyetr, uTo

an— 1< k <an. TouHoTak ke bn — 1 <m < bn.
Teneps B nepoit YacTH ABOHHOIO HepaBEeHCTEBA W% .S 3aMEHHM X
Y m MSHBILIUMH BSIHYMHAMH, 8 B IpaBoit — oomswumu. Ionyunm

an — en — 1 (an + Ibn + 1)
(an X D¢ L )
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HMnu, nocne pacKpEITHS CKODOK,

at+b +L
n

n

ab—

+ L cs<ap+ 2t
n? n

_iz <S<ab+ﬂ+l}.
n n n

ath
n

U TeM Qonee  ab —

BbiunTan M3 BeeX 4acTeil HepaBeHCTBA ab, noJsiyyaeM

2k Ly s ap <(ak2 4 L)
n n n n

a+b 1

n nt’

|.S — abj<

TTocMOTPHM BHAMATENILHC HA MOCNSAHee HepaseHeTeo. OHO Bep-
HO NpH MK0GOM 1. HO B er0 NeBoH YaCTH CTOMT HEOTPHLIATEILHOE UKC-
70, He 3aBUcALIEE OT #. ECITM NpearnonoxuThb, yro S« ab, T0 310 uyHeRo
Oyner nonoxUTeNnsHbIM. BpiOHpaa Ternepb n2 XHOCTATOYHG GONIBLIMM,
MOXHO CHIENaTh NMPAaBYI0 YACTh HEPABEHCTBA MEHBIIE JIIN0OTO NONOXH-
TENBHONO UMCIIA, 4 3HAYHT, MEHBLIE JIEBOH ero 4acTH, ecni S+ ab'.

TaxuM o6pasomM, HenpeMeHHO S = ab, Kakonb G HY GLUTH YNCAa
anb.v

AB@® 3anauu, 3agaHHUsA, BOOPOCH

€9 | 1298. Kak u3MeHWTCA nOWans NpAMO-
YFOJILHMKA, €CIH KAXIYIO M3 ero CTOPOH
YBE/IHYHTE B K pa3?

1299, Ha nnockocTH Jiexar OBa OOWHA-
KOBBIX MO IUVICIIAAN HYeThIpEXYTOILKHKA
(puc. 423). Joxkaxure, 4TO CyMMA IUIOLIA-
nell GenHIX TPEYTONRHUKOB paBHA CyMMe Puc. 423
mnoianeit YEPHeIX TPEYTONBHHKOB.,

&) | 1300. Jokaxure, 4T0 MIOWAAL Kpyra panHyca 1 MeHbie 4 M2

'H 210 TOXE rapaHTHpYET HAM aKCHOMa ApDXHMeNa, HO B JaHHOM
Cy4yae e€ HARO PACCMATPHUBATE KAK aKCHOMY BellleCTBEeHHbIX YHCe,
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10.2

1301. Ha cTopoHax KpaapaTa BO BHEWHIOW CTOPOHY NOCTPOE-
HBbI YETHIPE PABHBIX [IPSAMOYTOABHbIX TPEYTOABHUKE. CTOPOHE
KBAIpaTa CIYXKaT TMHNOTEHY3AMH 3TUX TpeyroabHHKoB. Haii-
JHTE Mowank (PUrypsl, COCTaRAEHHOI U3 KBAZPaTOR W 3THX
TPEYTOAbHHAKOB, CCAH CYMMa KATETOB B KAXIOM TPEYTONbHH-
K¢ paBHa 4.

1302(T). UmeeTca NpIMOYrOABHHK €O cTopoHammu 10 u 12.
Mpemaoxure cnocod, ¢ NOMOWIEBI KOTOPOTO 3TOT TIPAMO-
YTOJBHHK MOXHO Pa3pe3aTh Ha YacTH, 13 KOTOPBIX MOXHO CO-
CT2ZBMTb PABHORENUKHH eMY KBaIpaT.

1303. Mmeetca asa kpanpata 3x 3l x 1.
PaspeXbTe MX H& YacTH, U3 KOTOPhLIX
MOXHO COCTABMTb ONHH KBagpaT.

€g| 1304(T). Pemmre npempiayulyio  3aaauvy

IIA ABYX TIDOH3BOJBHBIX KBAJPATOB. T4 ~
3a0a4a QOCTATOUHO TPYOHAs, IIOITOMY
O3AMM TIOACKA3KY B BHAC PHCYHKA 424, Puc. 424

10.2. I1nomanyu TPpeyroJbHHKA

H YEeThIPEXYroIbHUKA

B 3ToM naparpace Mbl CHayana NOAYYHM OCHOBHBIE GOPMYIbI, Bbi-
paxaloilive nAoWany Tpéx GHryp: NapanienorpaMMa, TpeyroabHUKa
M TPAleUHH, 3aTEM BbIBEAEM €111E HECKONLKO GOPMYN, NpeXae BCero

IUTSL TPEYrONbHUKE, KOTOPHIE MOTYT OKa3aThCs NOME3HBIMHA IIPH pe-
LICHWH pa3THYHBIX 3a1a4.

ILnomwans napaniesorpaMma
@ IHaowads napairer02pamma moxcent Guimo SbIMUCACHA NO

dopmyae

20e a — OAuHa cMmoponbl napalierozpamMma, b — e2o evi-
coma, ORYUEHHAS HA 3MY CHIOPORY.

doxazameavcmeo. Paccmotpum napanienorpamm ABCD, B xo-
TopoM BC = AD = a (puc. 425). Onyctum k3 B ¥ C nepneHANKyns-
pul BK u CM ua AD, BK = CM = h. [lonyunBlugiics npsaMoyroib-
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B a C
B a c
} h h h
A X D M /|
@ A DK M
Puc. 425 6)

HUK KBCM paeHoBenuk mapanenorpaMmy ABCD, 310 crnexyer n3
PABCHCTRA TPeYroibHuKoB ABK v DCAM: 4TO6GH MOJYYHTH N3 [LIO-
wagy ABCD nnowant KBCM, wano npuGaBuTh K Hell mnouaib
TpeyroibHUKa DCM, a 3aTeM BbLIYECTH IUIOMIAZL TPEYLOABHHUKA
ABK. 210 BepHO nipu mo0om pacrionoxeHnH K u M Ha npamoit AD
{cM, puc. 423, a, §). 3HayvuT,

S=8,pc0= Skacu=BC-BK=ah. W

INnomans TPEYroBLHNKA
&) Irowmads mpeyzorvnuxa moxcem Ovims GvMUCIEHA NO
dopmyse

S=%ak9

20e a — cmopona mpeyzoavnuxa, h — evicoma, onyuen-
HAR RA MY CHOPORY.

YkazaHHas opMmyna ABAFETCA OCHOBHOI 1A BEIYHCASHUA TJIO-
LIAAH TPEYTOJNLHUKA.

Joxazameavcmeao. Tycte B TpeyronbHuke ABC cropona BC
paBHa @, a BbICOTA, ONYLUEHHAS Ha He€, paBHa A.

JoctpouM TpeyronbHUK ABC nmo 4 D
napannesorpamma ABCD (puc. 426),
Inowiane napannenorpaMma, KaKk Mbl
3HaeM, paeHa ah. [Enowane Tpeyronb-
HHKa ABC paBHa TIONOBHHE MAOWAIH h
napannejorpaMma, MMOCKOALKY Tpe-
yroieHUKH ABC u DCA paBHBL

3HayuT, S=8,pc= %SABCD= %ah. v
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ILnoiann Tpanelym

&g ITrowmads mpaneyuu modxcem Gotrns svrsiicaena no dopmyte

S=.‘.‘%b. h,

20e a u b — ocnoeanus mpaneyuu, h — evicoma mpane-

uuu, m. e. paccmonHue Mewcoy e¢ OCHOBAHUAMU.

JpyruMu cioBaMH, niowads mpaneuii paéHa Npou3Becenuio
eé cpedneil aunuu Ha GLICOMYy.

B_b HHoxazameabcmeo. PaccmorpuM Tpa-
neuio ABCD ¢ ocHoBaHusMH AD w BC
(puc. 427). AuaroHane AC nenur €€ Ha OBa
TpeyroapHuka. Hmeem

A — 0y 8=Sapco=Saco+ Sasc=

Puc. 427 =%AD-h+%BC-h=%(c+b)'h.V

Em¢é neckoasko topmyn
ANs IIOIAM TPEYTOAbHHKA

9 byaeM oGosHauath yepesz A, B u C BeAMYHHBI COOTBETCTBYIOLIHX
yrjiog TpeyronbHuka ABC, a yepes a4, b U ¢, Kak 06BIYHO, ATHHH
APOTHBONEXKAUIMX UM cTOPOH. UMeeMm 2p = a + b + ¢ — nepuMerp
TPeyrolbHHKA, * H R — COOTBETCTBSEHHO PalHyChl BIMCAHHOK U
ONMHCAHHOH OKPYXHOCTEM.

B 3THX 0003HaYEeHUAX 404 MNOLWALW TPEYTOABHHKA CnpaBeiu-
Bbi cieayiouine GopMyant

= 3absin C, (1

§ = a’sin B-sin C

2sin 4 ’ )

S = 2R%in A-sin B-sinC, (3)

S=pr. (4)
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10.2]

Joxazameascmeo.
1. TTycte AD — BBiCOTA, onylieHHas Ha BC (puc. 428). UmeeM
h=AD=AC+sin C=bsin C.

3uHayur,
=1l
S 3@ zabsmC
2, I'lo Teopeme CHHYCOB
a_ _ b — asin B
sin A4 sing’ oTkyia b sin 4 °

3ameHuB B dopmyne (1) b yepes a, nony4yum

] =1, asn8 _ aXin B+sin C
2 absin C'= sin A nC 2sin A

3. Ilo TeopeMe cunycoB @ = 2R sin A. 3aMeHuUB B hopMmyne (2) a
STHM 3HAYEHHUEM, TIOYUHM

alsin B+sin € _ . 2SN Besin C _ 4 p;
S= A = (2Rsin A) TV 2R2sin A +sin B+sin C.
4. TlycTs J — LEHTP BNUCAHHON B TPEYrONbHUK ABC OKPYXHO-
ctu. [nowaae TpeyronsHuKa ABC cocrapaseTcd n2 maoluaneit Tpéx
TpeyransHukoB: ABJS, BCJ u CAJ (pric. 429). B kaxmaoM U3 HUX Bbl-
COTBI, ONYIICHHBIC M3 BEPLUMHKI J, PABHEI #. 3HAYMT,
_1 1

=3 2a.ir-+ br——(a+b+c)r or. v

OO6paTuM BHNMaHKe, yTo (opMyaa MIOLALH § = pr BepHa LA
N060re OMMCAHHONO MHOTOYIOALHUKA (p — €ro NONYNepHMETp, # —
panuyc BMUCAHHOI OKPYXHOCTH).

JoKa3bIBAETCA ITO TAK Xe, KaK ¥ LNg TPeyrolbHHKa,

A B

B &« D C

Puc. 428 Puc. 429
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[Lromaab NpoOU3BOJILHOIO YeThIPEXYTONBHHKA

€9 Jlns NpOU3BOILHOIO YETHIPEXYTOABHUKA BO MHOTHX CIIydasX MoMe3Ha
dopmyna, BrIpaxalouas ero mioLank 4Yepe3 1HaroHaan 1 Yroa MexX-
Ly HHMH.
IIycmo m u n — OuazoHasu 4emoipéxyzoibRUKG, ¢ —
yeoa mexcoy numu. To20a daa naowadu 3mozo 4emuipéx-
y2oavnuxa cnpasediusa popmyaa

5= A}'mn sin ¢. (5)

,Zonasame.«:bcmea. PaccMOTPUM BHITYKAHI YeThIPEXYTONBHUK
ABCD. Umeem AC = m, BD = n, K — Touxa nepeceueHHs ero aua-
roHaneit (puc. 430).

Bricota TpeyroasHuKka ABC, onyimeHHass Ha AC, pabHa
BK -~ sin ¢, a BeicoTa TpeyronsHUka ACD pasHa DK +sin ¢.

Taknm o6pazom,

8= S48c0=Sapct Sapc=

1AC-BK+sin ¢ + $AC- DK-sin ¢ =

AC(BK + DK) sin ¢ = %AC-BD-sin 0= %rmrsin 0.V

Bt

OOGparyTe BHUMaHUE HA TO, UTO YKa3aHHast (OpMyna BepHa 1A

Mo6oTe YeTHIPEXYTONIbHHKA, KAaK BRIMYKIOTO, TaK B HeBLINYKIOro
(puc. 431).

B
A‘ C
A ./ c
\ / K
_ A
D puc.430 Pue. 431
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10.2

®opmyna I'epona

@ IMpueen€HHbIc NATE GOPMYI A4 MIOWAAK TPEYTONLHUKA He HCYep-
NuIBAIOT BCE (POPMYITHI, ¢ NOMOMBIC KOTOPBIX MOXKHO 3TY TIICLIALE
HaxoauThb. JI1o0bie TpH NeMeHTa, 3aNa101IKE TPEYTOIBHHK, 3a4a10T H
€ro INolAfhb, 8 3HAYMT, H COOTBeTCTBYIOIYI0 ¢opmyny. Tlpasna,
GONBIIMHCTBO MOACGHHX (GOPMYN He TPEACTABAAIOT HHM NpaKTHYe-
CKOTO, HH TeOPETHYECKOrO KHTEpeca.,

Ho Ba onHoii dopMyne, BhpaXaowei WIomank TPeyroabHHKA
4yepes ero CTOPOHLI, HeNlb34 He OCTAHOBHUTbCA. Bo-nepBhix, 210 Hau-
Gonee ecTeCTBEHHLIH H yaOoOHBIN cnocob 3a0aHns TpeyroabHHKa (1o
Tpém ero ctopoHaM). M no3ToMy hopMyna HHTEpPECHA KaK B NIPAKTH-
YECKOM, TAK ¥ TEOPeTHYECKOM OTHOLIEHHH,

Bo-BTOpBEIX, HEeCMOTPS Ha TO YTO 3Ta JopMyna DOCTATOUHO
ONMHHAsR, OHA ABAACTCA OOHOM N3 CAMBIX KPACUBHIX H ApeBHHUX (hop-
My reomeTpHu. Peue upér o gpopmyae I'epona, Ha3BaHHON Tak no
uMeHH lepoHa AneKCaHAPHIACKOIO — BBLUIAIOIICTOCH ApeBHerpeue-
CKOrQ MATEMAaTHKA, XHUBILEra B I B. H. 3,

S=.p(p — ay(p — b)p — ).

Tpuseaém npa AOKa3aTENBCTB2 STOH OPMYNDI.

ITepoe noKazarensCTRO. OHO, N0 CYILECTBY, ABIAETCA YMCTO
atreBGpaMueckKHM H 1O CBOEH Maee COBCeM HecaoXxHo. CaMoe rnas-
HOE — pa3yMHO NnpoBecTH HeoGxomHMble npeobpasobaHuA. 3agauy
CYILeCTBeHHO 00/Ierdaer 1o, YT0 HAM M3BECTEH Pe3yabTaT. A Beab le-
POH ANEKCAHAPHACKMIT MONYUHN ero, He 3HAd 3apaHee, oTKpuia (1)
tdopmyay. K ToMy Xe, oH cyMen noiayuyuth eé 6e3 HCnoab3oBaHHA
COBpPeMeHHBIX anreGpandeckux o603HaYe HUH,

bymeM MCXOOMTD K3 ABYX H3BECTHHX COOTHOLICHHH:

S= %absin C, c2=a?+ b?—2abeos C.

Hanee Mbl AOMXHB U3 BTOpOi DOPMYNEI (TEOpeMbl KOCHHYCOB) Bbl-
pasuTh Yyepe3 a, b ¥ ¢ cravana cos C, a 3aTeM " sin C ¥ MOACTARUTE B
dopmyny AR IUIOIIATH.

Tlpexne 4eM TIepeiiTH K peajM3aliiH 3TOTO IUIAHA, 3aMEeTHM, YTo

gatb=c_atbhbtc=2_12p =12
2 2 2

=p-c
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To4yHO TaK Xe UuMeeM
b+te—a _ cta—»~
T —p i a, —-_i—.—-——
Teneph BHpa3nM KOCHHYC Yepes a, bH ¢

al + b —¢?
2ab )

Tak kak a0Goi yroa s tpeyronsHuke Gonsine 0° n mensie 180°, To
sin C > 0. 3Hauur,
sin C= 1 -cos? C = .J(1 —cos C)1 + cos O).

Teneps OTACABHO Npeolpa3yeM Kaxasiii U3 COMHOXWUTENCH B
NOOKOPEHHOM BBIPAXECHUH. Umeem

=p—b.

cos C=

a® + b -2 _

l—cosC=1~- 3ab
et —al— b+ 2ab _ct — (a—-b)P _
2ab 2ab
lc—atbyc+a—by_2p—alp -5,
2ab ab :
2+ p2 - 2 (ﬂ’+b)2—£‘2
+ =1+4 = =
l+cosC=1| 3ab >ab
—@atb+ea+b—c)_2pp — )
2ab ab )

3HauMT,

sinC= (I — cos C)}1 + cos C) =
= X o 5
5P — a)p — B)p — o).
[MToacrasnsas 3to seipakenne B GopMyny A IUI0WAIH, MOAYIAEM

S= %absin C=\pzg — a)p — B)p — ¢). ¥

# BrTOpOoe JOKA3ATENLCTRO. ITO J0KA3ATENCTRO «GONSE [EOMET-
PHYHO» K GNMDKE K METOAAM, KOTOPHIE MCTIONE3OBATH APEBHHE TECMET-
pel. HaM mORanoBHTCH MOHATHE BHEBITMCAHHOM OKPYXKHOCTH, BBEOEH-
HOe Ha ¢. 272,

OkazeBaeTCa, KpoMe GOPMYITEL S = pr 1A MIOLAAH TPEYTOMNb-
HWKa cripaseniyea W hopmyna

S=(@-ar,
352



10.2

Puc. 432 Puc. 433

TAe 7, — PazMyC BHEBNUCAHHOM! OKPYXKHOCTH, Kacalillelca CTOpOHAI
BC tpeyronbHHKA.
HoxkaxeM 3ty popmyny. IlycTs J, — HEHTP BHEBIHCAHHOA OK-

PYXHOCTH, Kacaloweiica BC (puc. 432). B KaxXI0M M3 TPEYTONRHK-
KoB ABJ,, BCJ,, CAJ, BbicoTa, onyilieHHada u3 J,, paHa r,. UmeeM

S=S84pc=Saps, ¥ Sacs, = Spci, =

1 1 1 _b+tec—a_ _
=zer,t ib’a“‘ 3, s Te= @ —ay,.
Tenepb BHEBEASM eWIE oAHY HOPMYITY, CBA3KWBAIOLIYIO FH 7.

Iyctb J — UEHTp BIMCAHHON OKPYXHOCTH; M — TOUKA KacaHHA
BIIMCAHHON OKPYXHOCTH ¢ AC, K — TOUKa KacaHWs paccMartpiBae-
MO BHEBITHCAHHON OKpPYXHOCTH ¢ npogomxeHneM AC (puc. 433).
Orpeaku CM u CK Myl yxe Haxonuhm (¢, 172 3anava 3); CM=p ¢,
CK=p—b.

HanoMHHM, kKak MoxHo Haiiti CK. Umeem; CK+ BL=BC=a.
3uauunt, AKX + AL = AC+ AB + BC = 2p. Ho AK = AL, cneaosa-
Tenbho, AK=pu CK=AK—-AC=p-b.

PaccMOTpHM IBa NpsAMOYTobHEX Tpeyronshuka CJM n CJ K.

B nepBoM M3 HHX YTON TIpH BepliinHe C paBeH < , Tak kax C.J — Buc-

cexTpHca yraa C, a yroj npy sepimte J papet 90° — (E: . B Tpeyrons-
Huke CJ,K yron npu sepuuiMHe C papeH nosobune yrna KCB, 1. e.
.l o __ = ° _ Q

5 (180° = C)=190 5
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TakuM 06pa3oM, npAMOYToNbHble TpeyronsHuku CJM n J, CK
NnOKOGHBI, MOCKOALKY ¥ HHX YLAB NpH BepmuHax J 1 € cooTBeTCT-
BEHHO paBHbi. M3 nono6ua noaydaem

CM_MJ o p-c_ o b
X7, _ CK WM e re,=(@—bp-—o).

a

3anuieM CReIyKLmue TPH paBeHCTBA:

S=pr, S={p—-ay,, rr,=pP-—-bp-c).
TepeMHOXHM NBA NEPBLIX PABCHCTBA M 3aMEHHM P+ F, €10 3HAYe-
HUEM;

S2=p(p—ayr,=plp—-a)p—b)p—c)
IMoayuena popmyna lepoHa. W

OTtHomeHue naomaneii nono6Hux ¢puryp
ChopMyanpyeM H 10KaxXeM OAHY NpPOCTYIO, Aaxe OUEBHIHYID, HO

OYEHE BAXHYIO TCOPEMY.

b9 Teopema 10.2 (06 omuomenuu naowadeis nodobruix duzyp).

IHsowadu nodobuvix uzyp omuocamcs xax Keadpamot
CXOOCMBEHNbIX AUHEHUNBIX 3AEMERMO8B,

WUnu, nHaue, omuowenue naowadeli 06yx nodobnvix u-
2yp paero Keadpamy Ko3ppduuuenma nododun (puc. 434).

A ®

Pruc. 434

Horazamervcmeo. NokaxeM 3Ty TeOpeMy LNA TPEYTONLHHKOB.
Tpebyemoe yTBepXKIeHHE MOXHO NOAYYUTE HA OCHOBAHHU KOOI
¢opMyNH, BhIpaXKalowell naomask TpeyroasHuKa. [lycte Koagpu-
UMEHT NOROOHA BTOPOTO TPEYTOABHMKA MG OTHOLWEHMIO K [epROMY
paBeH K.

EcnH @ — CTOpOHA REPBOTO TPEYTONBHHKA, TO eff COOTBETCTBYET
cTopoHa ke BTOpOro., Bce yrhibnl B TPeyronbHUKAX COOTBETCTBEHHO
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PaBHH, YTBEPXICHHE TEOPEMEI CACOYET Tenepb U3 dopmyns (2) mua
TLTOILAAH TPEYTONLHHKA,

VTBepxAeHHE TEOPSMH JIErKO PACIPOCTPAHASTCA Ha MONOGHbBIC
MHOTOYTOJIBHHKH, IMOCKOILKY HX MOXHO pa3bHTh Ha COOTBETCTREHHO
IOXOGHEIE TPEYTOAbHHKH.

Yo XKe KacaeTcs NPoU3BOILHEX NOAOGHEIX (PUTYD, TO 3ECH MhI
OPAHHYHUMCA ONHHMM OGIIMM 3aMeqaHHeM. [IpOH3BOABRHBE NOA0G-
HEBle (pUTYPH MOXHO CKOJAb YTOIHO TOYHO [PHOAH3HTL COOTBETCT-
BEHHO MOAOGHBIME MHOTOYTOJBHHKAMH, AN KOTOPBIX TEOpEMAa N0-
kaszaHa. Ha ocHOBaHMY 3TOT0 MOXHO CHENATh BHEBOL, 4TO OHA BepHa
H ANA NPOU3BOJABHEIX NOAOGHHX GHIYp. W

AMN® 3anauu, 3agaHus, BOIIPOCH

1305(e). Haiinute muionian, paBHOCTOPOHHETO TPEYTONbHHKA
€O CTOpPOHOMH a.

1306(s). Buytpn napannenorpaMMa B3ATa TOUKA. DTY TOUKY
COCHHHWIIH CO BCEMH BepIIMHAMH napannenorpaMma. Jloka-
JXHTE, YTO CyMMA TUIOLIafe ABYX TPEYroJbsHHUKOB, MPMTexa-
NIHX K NIPOTHBOTIOIOXHBIM CTOPOHAM NapaLIenorpaMMma, co-
CTARIAET NOJOBHHY €TI0 MAOILAAH,

1307, Xpa napauieaorpaMMa pacrioflokeHH Tak, KakK IoKa3aHo Ha
PHCYHKe 435, [oka¥xuTe, YTO 2TH NMAPANIENOrpAMMEL PABHOBE-
JIMKH,

1308(T). INapannenorpaMm pasnenéH Ha LIECTh TPEYTOILHUKOB
H OAMH YeTHIDEXYTONLHUK, KaK HAa pHCYHKe 436. Jokaxure,
YTO CYMMa TVIoMIaLel OByx YEPHBIX TPEYTONLHMKOB paBHA
cyMMe IIolnaneit IByx Oenbix TPeYroIbHHKOB, 2 CyMMa ILUTO-
maneit HBYX 3alITPUXOBAHHBIX TPEYTONABHHUKOB PaBHa ILTOLIA-

JAH 4eThIPEXYTONBHUKA,
PR P
F i -
7 -
4 ’
‘ #
4 ’
/ ’
- i
~ . Fl
Rl -~ F
Pwvc. 435 Puc. 436
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10.2

1309(¢B). JokaxuTe, 4YTO MEIHAHBI TPEYTOABHHKA NEIST €50 HA
WECTh pABHOBEITHKHX TPEYIOABHUKOB.

1310(n). Tpw BeICOTEL TpeyroAbHHKa MeHblue 1. Moxer nin ero
nrowank 6LITE 6oake 10 KBAAPATHBIX EAMHHL?

1311(m). ITycte M — npoK3BOfbHAsi TOYKA HA MeIUaHe Tpe-
yroneHuka A BC, Boixonawei U3 BepinHb A. JJoxaxure, 4T0
TpeyronkHHKH A BM u ACM paBHOBENHKH.

1312(B). Umeetca tpeyrosbHuk ABC. Haiiaure reomerpuie-
CKOE MeCTO ToYeK M TaKux, uTo TpeyroasHuk A BM paBHoBe-
JHK TPeYroAbHHKY ABC,

1313(m). Hmeerca tpeyroneHuk ABC. Haiignute reoMeTpuue-
CKOE MecTO ToueK M TaKuX, uTo TpeyronbHWK ABM paBHOBE-
JUK TpeYToNbHHKY ACHM.

1314. Hafiaure naollaab TpeyroAbHNKa, €CAW U3BECTHBI TPH Ero
CTODOHBI:

a)5,9m12; 6)5.9u ./34; B) /29, /65 u J/106.
1315, Hoxaxute, 4to npH n0boM @ cyUIECTBYET TPeyrOabHHK

co cTopoHaMu Jal —a + 1, Jal + a + 1, J4a? + 3,
NPUYEM €T0 IIOLLAAb He 3aBUCHT oT 4. HaliauTe 3Ty raowans.

1316(B). AuvaroHany TpaneUHU endT e€ Ha ueThipe Tpe-
yroapHUKa. JOKaXUTE, YTO TPEYrOALHHKH, IPHAEXKALINE K
0O0KOBLIM CTOPOHAM, PABHOBEJIHKH,

1317(m). JIvaroHann 4eTplpEXyTONBHAKA 1EIAT 70 HA YeTHpE
TpeyroibHuKa. Tlnomann ABYX U3 HUX, MPHIEXKaWKX K MTPOTH-
BOMONOXHBIM CTOPOHAM YCTHPEXYTONBHHKA, paBHBIL. JOKaxKH-
1€, YTO AAHHBIA YeTHPEXYrOMBHUK TPaNeuMsi HAK TIapaJieno-
Tpamm.

1318. B BoINYKAOM YeThIPEXYrONLHUKE NpOBEASHBI NpPAMBIE,
NMPOXOAALIHE YEPE3 CepenHHBl €r0 MPOTHROMOMOKHEIX CTO-
POH. ITHl NIPAMBIE JeNAT YETBIPEXYIOTBHUK HA YEThIPE YeThbl-
pExyronbHuKa. JlokaxuTe, YTO CyMMa TLToanei IBYX NpoTH-
BOTOJIOKHBIX YETHIPEXYTONBHHKOB PAaBHA CYMME NBYX JIPYTUX
YETHIPEXYTONLHHKOB (TAKXe IPOTHBONOAOXKHBIX).
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1319. B tpeyronbHuke A BC npaMan, napannensHas BC, nepe-
cexaer AB n AC cooreetcTBeHHO B Toukax B, u C|. Haltaure
olanh TpeyroasHnka ABC,, eCNd NAOWATH TPEYroibHH -
k0B ABC 1 AB,C, paBHKI COOTBETCTREHHO P M g.

1320(m). JuaroHany yeTHPEXYroIbHHUKA AENAT €10 Ha YETHIpE
TpeyronbHuKa. JoxaxuTe, 4TOo TIPOM3BEACHHE IUIOWageh
JBYX NMPOTHBONOJOXHBIX TPEYTONBHIEKOB PABHO IPOH3BEIe-
HUIO [L10WIagei ABYX OCTABLLIHXCA.

1321. B Tpaneuvu npoeeneHbl AnaroHatd. [nowany asyx Tpe-
YIOABHUKOB, NPHISKAIIMX K OCHOBAHHAM TPaneLHH, PABHLI
4 u 9. Haiinure mwiomans TpaneLunu.

1322(T). Ha orpeske, COSOMHAOIEM CEpeIHHBI OCHOBAHMH
AD v BC tpaneumu ABCD, paara touka M. JokaxuTte, 4to
TpeyronkHUKN AMB u CMD pasHOBeMKH,

1323(T). Ha oTpe3ke, COeIMHAIONIEM CEPENHHBI OCHOBaHHIA
Tpancuun ABCD, B3ara Touka M. JloxaxuTe, 4TO TPEyroib-
HHUKH AMC u BMD paBHOBEAHKH.

1324(1). Hailtaure nmowanp deTHpéxyronsHnka ABCD, ec-
N4 U3BECTHHI IIOWAAN TPEYTONLHUKOR ABD, ACD u AED,
rie £ — Touka nepecevycHWs gvaroHaned. Ilnowann 3THx
TPEYrONLHUKOB PaBHbI COOTBETCTBEHHO P, g H I

1325(T). OcHOBaHKA TPanNeLNy PABHB @
u b. Halinute anMHy oTpe3ka npamoit
BHYTPH TpaleutHd, napajjienbHoid eé
OCHOBAHMSAM K [eAdAleit nuonans
TpanelUuH NomoaaM.

1326. Hajizute nioluags 3aluTPHXOBaH-
Hofl durypHl (puc, 437). Cropona Ksal-
paTa M OHAMETPH NMOJTYKPYTOBR PaBHEL 1,

Puc. 437

AHAMETPEL OKPYXHOCTEH paBHbBI % .
1327. Ha katetax U rUNOTEHY3€ IPAMOYTOABHOrG TPeYTOIbHH-
Ka KaK Ha 1MaMeTpax NoCcTpoeHbl MONyOKpyXHocTH. Monyok-
PYXHOCTH H3 KATETaX PachoNOXCHB BHE TPEYTONBHHKA, a Mo-
NYOKPY>XHOCTL Ha M'MITOTEHY3€ COASPXUT TPEYTOINbHMK. JIoKa-
XMTe, 4TO O0IIAY MMOINARL 4YACTeH MEHBIIHX TNONYKPYTOB,
OCTABLUMXCA BHE OONBILETO, PaBHA MIOILNAAH TPSYTOMBHHKA.
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10.2

1328. PrcyHok 438 HWANIOCTPHDYET W3BECTHBIA [apajoKc.
Kpagpar 8 x 8 pa3ipe3aH Ha 4eThIPE YacTH, H3 KOTOPHIX CO-
CTaBXEH TIPAMOYTOABHHK 13 x 5. 3HauuT, 64 = 65?7 OGpACHK-
Te, [Ie 31eCh LONYLIeHA OIWHNOKaE.

3 5 8 5

Puc. 438

1329(T). Haitoute ruiomank TpeyronbHMKA, BBE CTOPOHM KOTO-
pPOTO paBHH 3 ¥ 4, 4 paguyc BITHCAHHOM OKPYXKHOCTH paBeH l.

1330(m). Jokaxure, 4TO CyMMa DACCTOAHHI OT NMPOH3BOJILHOM
TOYKM Ha OCHOBAHHH paBHOBEIpEHHOTO TPeYroNbHHKa no 60-
KOBBIX CTOPOH —~- B&JIHYHHA NOCTOAHHAS,

1331 (m). Jokaxure, 4TO CyMMa PACCTOSSHUE OT TIPOH3BOJIBHON
TOUKH BHYTPH BHINYK/IOIO PaBHOCTOPOHHErO MHOIMOYTOJALHY-
Ka IO ero CTOPOH BEMHYHHA NOCTOAHHAA.

1332. Haiiaute Mnowank NOBEPXHOCTH TPEYTOJBHON NUpaMK-
AH, Bee pefpa KoTopoil paBHM |,

1333. Haitaure niowans NOBEPXHOCTH NPAMOYTOALHOro mna-
patenenunena, péépa KoToporo paBHu &, H H .

1334. B rpeyronbHoi nHpamuae ABCD kaxanie 1Ba pebpa, BHI-
XOAflWe M3 BeplIdMHH ), mepneHamkyaapHul, DA = |,
DB =2, DC =3, Halimyire WIowWany Bcex rpaHeil 3Toit nupa-
MMIHL.

1335. B tpeyronbHo#l nupamidae ABCD Bce pebpa, BHXOAALIHE
M3 BEpPLIMHLL D, NoNapHO NeprneHIBKyRApHLI. JokaxuTe, 4To
KBaAPAT MUTOLLIATH TPEYTONSHUKA A BC paBeH cyMMe KBaapaToR
wowancii TpeyronbHukos DAB, DAC v DCA (teopeMa Mu-
tharopa ans TpeyroabHOH THPaMUabL),
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1336. UmeeTca kpect, 06pa3oBaRHbIA NATHIO paBHBIMH KBAIpa-
TaMH (OHH KBAOPAT B LICHTPE, & YETHiPS APYTHX NPHICKAT K
ero cTopoHaM). [lokaxkure, KaKHM 0Dpa30M LIECTbIO TAKHMH
KPecTaMH, BEIDE3aHHBIMH W2 GyMar, MOXHO OKJIEHTb I10-
BEPXHOCTE Ky0a, KaXaasi [PaHbe KOTOPOrO paBHOBETHKA OLHO-
MY KpecCTy.

10.3. ILnomany B TEOpEMAX H 33a24aX

ITousaTHe mAoWAIN MOXHO ¢ YCNMEXOM HCMOJB30BATh MPH JOKA3A-
TEABCTBE PAINHYHHIX TEOPEM M PEIIEHHH 3al1ay, IMPHYEM Iaxe Tex,
B QOPMYTHPOBKAX KOTOPBIX OTCYTCTBYET YIIOMHMHEHHE O TUIOLIANH.
[To3TOMY MOXHO MOBOPHUTE © METOAE MIONIAZCH B TEOMETPHH.

Ho 06 2TOM METOAE HECKOMBKO TTO3Xe, 4 CHAYANA MBI NPHUBEAEM
e ONHO TOKA3aTeNsCTBO Teopemul [Tndaropa,

Emgé onno nokasareancTBo Teopembl Ilndgaropa

C TOYKH 3peHUs NOHATHA Miowan Teopema [Mudaropa yTeepxaaer
CNeRylOLee.

€& Teopema Iugpazopa (dpyzas dopmysuposxa).

Cymma naoutaderi Keadpamoe, ROCMPOCHHLIX HA Kame-
max npAMOY20AbHO20 MPEyeOALHUKA, PAGHA NAOWAOU
xeadpama, nOCMPOEHNRO20 HA €20 2UNOMeENy3e.

WMeHHO TaK HAH MOYTH TAK BRIFAAENA H3IHAYANbHASA, KTaccHye-
ckaa QOpMyIHPOBKa TeopeMbl. KapTHHKA, WUTIOCTPHPYIOILAA TEO-
pemy ITudaropa, 6ena paHee ¢BOeOOPa3HBEIM CHMBOIOM TEOMETPHH,
a B cpene poccHiCKMX THMHA3UCTOR MONYYHAA HassaHue «[Iudgaro-
POBHI WITAHB». CaMy Teopemy OHM nepeHHadywm tak: «[Iudaroposu
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¢ i P
G/
v ¢
cl=(a— by +2ab
45+a2+b? = 4S+¢?
Puc. 439 Puc. 440

WITAHB] HA BCE CTOPOHBI paBHBI», M B 3T0# WYTOYHOH HopMynKpoBKe
3aMOMHHAIN €€ Ha BCIO KH3Hb.

lMpuBeséM OAHO U3 MHOTOYUCICHHBIX reOMETPHMECKHX H0KAa3a-
TenbeTB TeopeMet [Tndaropa. OHO OTIHYHO OT ZOKA3ATENLCTBA CAMOTO
MNudgaropa, HO WKPOKO HABECTHO W AAXE BCTPEUAETCA B XYIOXKECTBEH-
HO! anTepatype. Bnpouesm, NMo CyTH, U JOKA3aTe/bCTBAa KAK TAaKOBOTO
HeT. BeE CBOAKWTCA K «MpeabABACHHIO» IBYX KAPTHHOK {pHc. 439), no-
CMOTPEB HA KOTOpbIE Bhl Oe3 Tpyaa ybennrech, uto Teopema [Mudaropa
HokazaHa!,. Yoenunucs?

PucyHok 440 neMOHCTPHpYET CTapHHHOE MHAMMCKOE IOKA3a-
TeNbCTBO TeopeMil Iudaropa. IToT pUCYHOK MOXHO HANTH B COUN-
HeHHH Bxackapwl (MHOWHCKW MaTeMaTHK, XUBILHIt B XH 8.). OHo
CONPOBOXIAETCT OAHUM CIOBOM: «CMOTPH»,

MeToa nromaaei

€y ViuTepecHo, YTO MeTOa TAolIanel oKa3blBaeTCA GAM3KAM «POLCT-
BEHHUKOM» MeTONa noaobuns. Bo BeakoM ciyuae, BO MHOTHX Teope-
MaX M 3a7a4ax OHH C YCMEXOM 3aMEHSIOT BPYT Apyra.
BoT kax Doxa3biBaeTcs ¢ NMOMOWBIO TOHATHA TLUTOWHAIM TEOPEMA
0 MEINaHaX TPEYTOJIBHHKA.

Teopema 0 MEAHAHAX TPEYTroJAbHHKA,
BTOPOC JOKA3IATEIhLCTRO
&9 Teopema (o meduanax mpeyzossuixa).

Meduanet mpeyzoabuuxa nepecexaromca 6 60RO MoyKe u
dearnmca >moil monkoi ¢ omuowenuu 2. 1, cuuman om
BEPULUN MPEY2OAbHUKA.
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Hoxaszameasverneo. Paccyxaehue,
KOTOpOe MBI ceifuac npHBenéM, ocCHoBa-
HO Ha OHATHN [COMETPHICCKOIO MECTA
TOYSK M CXOIHO ¢ TeMM, KOTOpble MC-
MOJML30BATMCH NIPH LOKA3ATENLCTBE TEO-
peM O CepeIMHHHX NEPIIEHANKYAAPAX K
CTOPOHAM TPEeYrofibHUKA, BUCCEKTpUcax
M BBICOTAX.

C TOYKH 3peHHS MTOHATHS FEOMeTPH-
YECKOTO MECTAa TOMEK menMmaHa AA, Tpe- Puc. 441
yrojssHHKa ABC npencrapnget coboit reo-

METPHYECKOS MECTO TONEK A BHYTPU TPEYTOBHIKA, LIS KOTOPBIX TPe-
yronsHuk® ABM n ACM papHosaaukH (CM. 3anady 1311).

B caMom aene, Tak Kak TpeyroibHHKH BAA, n CAA, paBHoBenu-
KH (y HHMX ofLIas BHCOTA K3 TOYKH A N pPaBHLIC OCHOBEHHA), TO paB-
HBI H HX BHICOTH K 0611eli cTopoHe AA| (puc. 441). lMosromy ang mo-
Boli Toukn M Ha AA, TaKcke 6yAYT paBHbI BHICOTH K AM B TPeyroab-
HUKax BAM uw CAM, a 3HA4YMT, 5TH TPEYTOABHUKN AAA Beex M
PaBHOBEIHKM.

TouHO TaK Xe NpoBoAMTCA M o0paTHOE paccyxacHHe. Eciu Tou-
Ka M BHYTPH TPeyYToARHHKA A BC TaKoBa, YTO TPEYTONbHHKU ABM H
ACM paBROBENMKH, TO PaBHbI H BHICOTHI 3THX TPEYrOABHHKOB K 00-
et cTopoHe AM.

IMycts AM nepecekaer BC B Touke A (puc. 442). TpeyronsHu-
Kh BAA] n CAA| paBHOBEJIHKH, NOCKONBEKY ¥ HMX AA] 0odLlas cTo-
POHa, a BLICOTH, ONYUICHHLE HA Heé, paBHBL. M3 pareHCTRA MIOLUA-
aeit TpeyronsHukos BAA] u CAA| cnenyer, uto A| — cepeaunna BC,
T. €. TOUKa A| coBianaerc A,

IMposeném Teneps B TpeyroabHuke ABC Meauanu AA, H BB,
H ofo3uauHM yepe3 K Touky ux nepecedennd (puc. 443).

A

2l
w 2
Puc. 442

A
Puc. 443
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Touka K NeXHT Ha COOTBETCTBYIOLUHX MEIHAaHAX, MO3TOMY paB-
HOBETHKHMH SBASIOTCA TpeyYronbHUKH ABK n ACK, a taxkcke BAKun
BCK. 3Hauut, TpeyronbHukH BCK v ACK pasHoBennKH n K nexur
Ha MeauaHe CC|. Taxum ob6pasoM, K — TOYKa nepeceyeHMa BCex

TpEX MeaAWaH.

Hanee, miowank TpeyroabHkka BAK coctasnsger % Wl (HEN

BCEro TPEyrojibHHKa, a TUIolAanb TpeyronbHnka AB8A, pasHa noio-
BHHE IUIOLLIANU BCero TpeyroabHuKa. CleaoBaTeNbHO, IOMALD TPe-

yroibHHKa ABK papua % IIOWAIH TpeyroaibHUKa ABA,, a 3HA4HT,

H AK papHO % oT A4, AK: KA, =2:1.
¥YTBepXacHHUE TeopeMbl AOKA3EHO NOAHOCTEIO. W
Teopema 0 GHCCEKTPHCE BHYTPEHHETO YIJIA

TPEYroibHHKA, BTOPOE 10KA3ATENbCTBO

TakuM xe obpazoM, ncnosbsys dhopmyny (1) (¢, 348) ana naowanu
TPEYTONBHUKA, MOXKHC J0Ka3aTh H TeopeMy ¢ OUCCEKTpHCE BHYTPEH-
HEro yria TpeyrofibKuKa,

&y Teopema (o 6uccexmpuce srympennezo yeaa mpeyeoashuxa).

Ecau A4, — buccexmpuca y2aa A mpeyzoavnuxa ABC, mo
BA,: A4,C = BA : AC.

Hoxazameascmeo. MNycts yron npy sepuinite A B TPEyroabHH-
ke ABC paseH 20 Paccmorpum TpeyronbHUKM BAA, n CAA,
(prc. 444). Ux nnomaau OTHOCATCA Kak OTpe3kH BA, u A,C, no-
CKOJIbKY BbICOTa K 3THM CTOPOHAM B PACCMATPHBAEMBbIX TPEYTObHH-
Kax obmas.

A

A 1
Puc. 444
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C npyroli CTOPOHH, BOCIONB3IYEMCS LA TUICLIAACH ITUX Tpe-
YIONBHHKOB (popMynoH {1). Umeem

1 .
BA, _SBAA' _EBA*AAl'sma _ BA v
A€ Scan, %AC-AAl-sina

{CM. Taroxke 3anauy 1342 B koHue 3roro naparpada.)

Kax sunyM, npH KoKalaTeNbCTBE 0GeHX TEOPEM MbI HCIIONIL3ORA-
JIX OKH OUeHE NpocToii dakT:

€CAN 06a MPEY2OLLRUKA UMEIOMm OOWYIO GEPULIURY, @ NPOMIE-
BOACNCAILNE IMOU CEPUIURE CINOPOHEL PACROACIKERLI NG OONOH
HPAMOI, MO RAOWAOU MPEYLOALRUKOE OMHOCRINCA KAK CIMOPO-
Hul, AexNCatiie HE 00RO npamaoi.

OroT (QaKT gBAseTCd HYACTHREIM CAYYaeM dCnenyiowere Gonee
0OLIETO YTBEPXKIEHUA, KOTOPOS TAKKE HECOXOOINMO 3aTOMHHTE.

Oana BaxHasa 3a1aua

&) Jaoaua 1. Iycmo dse npamvie nepecexaiomes 6 mouxe A; B u
B, — arobbie 06e mouxu na oonoit npamoii, a C u C| — na dpyeoii.
Lorxaxcume, umo

Sasc, _ AB " AC,

SABC ABAC )

Pewenue. YreepxaeHne 3a1auu cieny-
eT U3 dopMynsl (1) ang maocwann Tpe-
yroneHHKa. Bens y TpeyronsHukos 48,C,
H ABC (puc. 445) yrnel npu pepmuHe A
Ju60 paBHEI, TH00 JONIOMHAIOT ApyT Apyra B
o 180°, 1. e. B MGOM cTyYae UX CHHYCbI Puc. 445
paBHBl. 3HAUMT,

1 .
SABIC] _ EAB] s AC, * sin B AC, B A.Bl ‘ACl

Sasc lap-ac.snpac  AB-AC '
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Emé onun MeTon, 0CHOBAHHLIH HA NOHATUM ILTOIIATH
&g Jadaua 2. Joxaxcume, umo dauny 6uccexmpucet AA, mpeyeons-
Huxa ABC moxcho asrucaume no opmyie

2bccosg
b+e °

e0e b= AC,c = AB. A — yzor BAC (puc. 446).

Pewenue. ByoeM HCXOIWTDL M3 OYEBHAHOTO PABEHCTBA

I=

Sgac = Spaa, T Scaa,
i 1 1 A 1 A
- : = pnkin 2 + 2 L
3 besin A 3 chsin 3 2b!sm 5
Hanee pocnoabssyeMcess popmynoit sin 2o, = 2sin a+cos o, {3ra

thopMyna BBITEKAET U3 JOKA3AHHLIX HAMHK B § 7.2 DOPMYN CROXKEHHS.
Huxe MBI A0KaXEM €8 «METOAOM IUiOLLIANEH»>.)

3aMeHUB B NEBOH YACTH paBeHCTBA sin A = 2sin g * COS ’g H
1. 4
pazaenuBs 0be ero YacTH Ha 58in 35, NOAYUHM

2bccos g =(b+ o).

OTKYIa
A
2bccos 3

T Te¥c - v
¥ BeiBoa ¢popmMyJibl CHHYCA JBOMHOTO YTIJIA

PaccMOTpHM paBHODEAPEHHDBIH TPEYrONBHHUK ¢ GOKOBLIMM CTOPOHA-
MH, PaBHEIMH |, H YEAOM 200 MEXIY HHMHM (pHc. 447), BelcoTa, OHA Xe

¥4 A C
1 Puc. 446 Puc. 447
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BrccekTpHCa, pastHBaCT TPEYrONBHWK HA ABA PABHBIX IPAMOYTOMBHBIX
TPEYTOJNbLHHKA ¢ KATETAMHM Sin of M cos o [1A0ImAagL Kaxnoro U3 Hux

| | .
papHa sin 0.+ C0s 0, TUIOLUALL BCETO TPEYTObHUKA paBHA 3 sin 2a.
3HayuT,

sintecoso = lsin 20, sin 2o = 2sino - coso.

2 2

bt

OTHOLIEHHE OTPE3KOB AUATOHAJIH
YeThIpEXYTOJIbHHKA

PeluM emé oHY NOME3HYIO 3a8auy.

Jadaua 3. ilyemv O — mouxa nepecewenus Ouazonaneii ue-
muipéxyeonvhiua ABCD. Toeda wumeem mecmo paserncmeo
AO _ Sapp
CO  Scpp’

Pewenue. NMycts b, u hy — cooT-
BETCTBEHHO BHCOTHI B TPEYrONbHHKAX
ABD u CBD, nposenéHHnie K CTO-
poHe BD (puc. 448). IToHATHO, 4TO

40 _ M
Co B 3Hauur,

1
a0 _h 380 5.,
co %;,2.39 Scap

=

Puc. 448

# OnHa THNHYHAYA 32034A

B cneayoweli 3agaye mbl OyneM HCIIONB30BATb PE3YABTATH, MOMY-
YeHHbIE B 3agauax | 4 3,

by Jadaua 4. B mpeyzosvrure ABC na cmopornax AB, BC u CA e3n-
mut coomaeememeaenio mouxu K, M u Pmax, ymo AK: KB=2:3,
BM MC=3:4,CP: PA=4:5. Bixaxom omnouwenuu ompesox BP
deaumca ompesxom KM ?
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10.3

Pewmernue. O6o3naunm uHepes O Touxy

B
nepeceyenua BP n KM (puc. 449). TycTh
S.8c = 3. B cootBeTcTBUM ¢ PopMynoit,
M NMOTYYEHHOH B 3amaye |, uMeem
Ky

=3.3¢=-23
Sean=375= 355
=4.,45_16
A s c Semp= 755 3>
Puc. 449 Siex=3-1s=1s.
CnenopaTe/sHO,
=s(1-2_16_2y_4
Skrm S(' 35 63 9) 155

Tenepb, B COOTBETCTBHH ¢ DOPMYNOit, NONYYSHHOR B 3amaye 3,
HMEEM

# CocrTanieHHe ypaBHeHHI

DopMynbl, BHPaxXaolHE NMAOWALL TPEYTONBHHUKA, MOrYT BHTHL C
YCIEXOM MCIIONb30BAHEI LA COCTARNEHHS YpaBHEHWIA,

Mbl HageeMcsa, YTO OCHOBHAs MAes TAKOTO MOAXoJa OYEeBMI-
Ha, d IO3TOMY PACCMOTPHUM HE COBCEM THITHUHBIK, HO KpacHBBIK
TIPUMED.

Jadaua 5. Tycmb r — paduyc oKpy¥cHOCMIUL, @RUCANNOL 8 ap-
benoc (ymo maxoe apbenoc, obascueno na c. 305), h — paccmosnnue
om Yenmpa IMoil OKPYICHOCmU 00 obiyezo Juamempa mpéx noay-
oxpyIcHOCHel, 0bpazyiouix apbeaoc. doxaxcume, umo h = 2r.

Pewenue. 06031aunm yepes O, O, U Oy UEHTPH AAHHBIX NOTY-
okpyxHocTed ((; — UeHTP GonsICH M3 HUX), O — UEHTP BITUCAH-
HOWN OKpYXHOCTH {puc. 450). [Iycth paoMycs noORyokpykHocTel
c ueHTpaMH O, n @, paBHBI COOTBETCTBEHHO 4 U b.

Janee 6yneM cneaoBath OGRIYHOR CXeMe: PacCMOTPHM TPEYroNb-
ik O, 0,0 1 O,0,0 u BHIPa3HM HX CTOPOHBI Yepes a, & U r, yIu-
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0, oOy—————0,
Puc. 450

ThIBas] COOTBETCTBYIOWIME KacaHuA. Umeem: O,0; = b, 0,0, = a,
QO0=a+r,0,0=a+b-r, 0,0=b+r.

ITnowaap KaXaoro U3 pacCMarpiBaeMEIX TPEYrOJbHHKOB BbIpa-
3uM nio dopMyne FepoHa B o ocHOBHOK (OpMYIEe H OONY4eHHBIE
BEIPAXEHHS NPHPABHAEM OPYT APYTY.

Ana rpeyronpiuka 0,0,0 (p=a+b)

JHa + b)ad - Ar = %bh.

Hns TpeyroibHiKa 0,0,0 (p=atb+r)

Ja + b + Arab = %(a-l- b)h.

Boapeném MosiydeHHBIe ypaBHEHHS B KBALpaT M BHYTEM MepBoe U3
BTOPOIO:

ar(fla+b+rb—-(a+bWb-—-r))= ‘%2 ((a + b)? - b?),
ar(ab + 5% + br— gb +ar—b’3'+br)=%za(2b+a),

2
ari(a+2b) = T ata+2m, =4 h=2rvw

AB@® 3anauu, 3aHaHUA, BOIIPOCH

1337. Haitoure LHHY GMCCEKTPHCH TIPAMOYG YINIA B [IPAMO-
YTONLHOM TPEYTOJIBHHKE ¢ KATETAMH @ K b.
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10.3

1338. B npsimoyronsHoM TpeyronbHinke ABC ¢ karetamu BC=a,
AC= b Ha runorenyse AC g3aaTa touka D tak, yto £ DCA =
= 30°, HaiAaute nauuy oTpeska CD.,

1339(p). Ha cropoHax AB, BC u CA tpeyronsHnka ABC B34Thl
Toukn K, M v PTak, yto AK: KB=1:2, BM . MC=2:3,
CP: PA=13:4, Iliowans TpeyronbHuka ABC pasHa 1. Hait-
AWTE [UIoLIAaab TpeyroibHuka KMP.

1340. Ha croponax A8, BC u CA tpeyronsHuka A BC B35Tbi TOUKH
K, My P UssectHo, yTo AK: KB =2:5a BM . MC=7:.4
HYTO TPeyroabHukn AKP u CMP pasHopennku. Hadinure
CP: PA,

1341. INiowans BHNYKIOrO YeTHPEXYTOABHNKA ABCD papHa 1.
Ha croponax AB, BC, CD v DA 3atei toukn K, M, Pu L co-
orseTcTBeHHO. M3BecTHO, 4To K — cepenvina AB, BM : MC =
=1:5 CP:PD=2:1, DL:LA=1:3. Haiiaute mowmwanb
mecTHyronsHuka AKMCPL.,

1342(n). BuccexTpuca yrna, BHELIHErO MNo OTHOWEHHK) K YIIIY
A TpeyronsHuka ABC, nepecekaer npsamyio BC B Touke A4,

Hoxaxure, uto BA,: A,C= BA: AC.

1343.B tpeyronbunke ABC yron Cpaeel 30°, BC=aq, CA=b.
[Ipaman, npoxoaswasn vyepes C neprieHAUKYAspHo CB, ne-
pecekaeT TipaMy) AR B Touke M, Haiinute anuHy otpes-
ka CM.

1344(T). B npaMoyroisHOM TpeyroibHuKe A BC, KaTeThl KOTO-
poro CB u CA papHH @ W b (@ # b), NpoBeleHA NpsMas, Ka-
CAIOIIAACH ONUWCAHHON OKONO 3TOTO TPEYTONbHHKA OKPYXHO-
cTH B Touke C. DTa nNpsgmMas nepeceKkaeT npoaoaxeHue AB
B Touke D, Haitnute CD.

1345, Ha cropoHax AB v BC tpeyronsHuka ABC B3aThl TOukH K
U MTaK,yTt0AK : KB= BM : MC=1: 5. B KakoM OTHOlIEHHNH
opsMasg KM neauTt MeanaHy, BRIXOASOIYIO 3 BepUIMHEL B?

1346(T). U3 pepwiunn B TpeyronbHuka A BC BuixoasT ope npsi-
Mble, aensiumne AC Ha Tpu paBHBIE yacTH. B KaKoM OTHOIIEHHH
ITH MPAMBIE 1€1AT MEAUAHY, BLIXOAALLYIO U3 BepIUNHL] A?
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1347. Bepumnni A, B, Cu D napauiesorpamMMa A BC D coennte-
HBl IPAMBIMH COOTBETCTBEHHO ¢ CepelHHaMu cropoH BC, CD,
DA w AB. Halimute mnoluans napavienorpaMma, orpaHn-
YEHHOTO STHMH IIPAMBIMH, €CTH [OIALE NapallefnorpaMMa
ABCDpasha 1,

1348(m). PaccMOTpHMM TpeyTOMbHUK C
ABC. Tlyets CD — BHCOTA 3TOTO
TPEYTOABHUKA — 0Bpa3yeT yrisl o ¥ B
B (¢t u B — octprie yrni) ¢ ACu BC, o
npuyéM Touka D pacronoxeHa mMe-
xay Au B (puc. 451). Bupasus wio-

waiae TpeyronbHuka ABC yepes cro- 4 D B
poHBt AC 1 CB H yron MexIy HAMK |

KaK CyMMY IUTOMAIEH TPEYTOJILHHKOB Puc. 451

ACD n BCD, Haitnure dopmyny st

sin (e + B).

1349(71). Ha mwiockocTd HMeeTcst YTroJl, paBHBIE 75°, ¢ BepllH-
Hoii O, Ha cropomax yria BasTsl Touku A u Brak, uto OA = /2,

OB = .f3. Ha ny4e, pacnanoXeHHOM BHYTPH YI/Ia H MMEIOLIeM
Hayaro O, Bagra Touxa C raK, yro OC= :-l! J6 . U3pecTHo Takke,

yto £ AOC = 30°. Jokaxure, uto ToukK A, Cu B aexar Ha on-
HO npsaMoii.

1350(T). IInowane NPAMOYIONLHOTO TPEYTONBHHKA PaBHA 5.
M3 cepenyHbl MeaAWaHH K THIIQTEHY3€ 3TON) TPEYTONBHHKA OITY-
[IeHLl TIePTIEHEMKYNAPLI Ha ero cropoHsel. Halowre rnomans
TPEYNOBHHKA ¢ BEPIUHHAMHA B OCHOBAHWAX ITHX NEPICHIHKY-
NAPOB.

1351(1). Ha ctopoHax AB, BC H CA tpeyroasHuKa ABC B3ATH
TouKH K, My PTak, To AK . AB=BM . BC=CP . CA =
= 1: 3, HoKaxuTte, 4TO IUTOILANL TPEYTONBHUKA, OTpaHHEH-

HOro npaMeIMu AM, BP u CK, cocrapiser % TNOHIaaH Tpe-

yronbHuxka ABC,
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1352(7). B npaMoyronbHoM TpeyronbHuke ABC ¢ MMOTEHY30H
AR, pasHoil ¢, Ha BbicoTe CD, KaK Ha OIHaMeTpe, MOCTPOEHa
OKpyxHOCTE, KacaTenbHBE K 3Tl OKPYXHOCTH, MPOXOAALIHE
yepes TOUKH A U B, nepecekaloTes NpH NPoaoXeHHN B TO4-

Ke K. UeMy paBHBE XacaTelbLHbIE K OKPYXHOCTH, BBIXCHHLIHE
u3 K?

1353. B OKpYXHOCTb BIHCAH 4eTHPEXYronsHHUK ABCD, ero
auaroHann AC u BD nepecexaworca B Touke M. Jokaxure,
YTO

AM _ AB*AD
MC CB+CD’




11

JIJIMHA OKPYXHOCTH,
IUTOINAAb Kpyra

Oxpyafcnacma U Kpyz ¢ He3ana-
MAMKBIX GPEMEN MAHUAL 1 O4ADOGHIBANYU YeN06eKa CoBepuieHCn -
oM ceoeil (OpMB 1t MOI MAUHCMEEHHOCMBIO, KOMOPAA 6Ce20a
conymcmeyem cosepusencmsy. Hx obodcecmearnu, um nOKAOHA-
AUCH, NPUNUCHIGARK PativHble MazudecKue u odaxce yeaebitbie
CEOEICMEa, 4 VHEHNE MEPNEAGD U HACMOIMUSD UIVHAAU UX, Nbl-
MARCH NPOHUKHYRIL 8 CYIb MHOZOMUCACHHBIX 302a00K, CERAIAHHLIX
c amumu uzypamu.
Bo3mMONCHO, 8bI CANMIANN SWPANCEHUEe «KBQOpamypa Kpyear,
KOMOPbIM HACMO XaAPAKMEPUIVION O4E€Hb CAONCHYIO Wall Hepas-
petumyio 3adauy. A KaKoe mouHbiil cMbicA 3MUX 1067
He oono noxonenue mamemamuicog mpyounocs Hao peweniem
NPoOAEMBE O HAXONCOCHU OAURbI OKPYICHOCMIU U NAOWAOU Kpy-
2a. Q0O uz mpéx Opesrelintux 3a00u MAMEMAMUKU A6A8eMcA
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3adaua 0 Keadpamype Kpy2a, m. e. Hocmpoeruy Kkeadpamada, A0~
wade KOMopo2o pasna naowadu danno2o kpyaa. (Jlee dpyeue 3a-
dauu — 3mMo 3a40a4ua 0 MPUCeKUUU y2aa, m. e. CeneHul €20 Ha
mpu pasHoie Hacmu, ¥ yoeoeHul Kyba — nocmpoenuu onpesKa,
pasriozo pebpy KyOa, oGseém KOomopoeo & 08d pasa 6oasuie 00EMa
daunozo Kyba.) JTuwe e XIX 6. Geta0 dokazano, ¥mo ece smu mpu
340a4U HEPA3PEUUMbI, MAK KAK COOMEemCcmeyouiHe nocmpoe-
HUR € NOMOUbIO KUPKY.TS U AUHEHKH HeGOIMONCHb (MmO, enpo-
HeM, HE UCKAIMAEM G3MONCHOCHb HX PElleRUR C RPUBAeHeRueM
dpyeux cpedema). H xoms ece amu 300a4u 8 HAcCMOANLe epems
NOAHOCMGIO UCCACO0GAHB W UHMEPeCa 017 Mamemamuxu He
Npeccmasaniom, It NOHBIKE BCMPEHAoOMea H00u, npedaazarouiiie
Cca0U pewieHun JaHHbIX 3adav, ¥mo caedyem cuumame cxopee
RPUIHAKOM HEQDPA06AHHOCMU, HeM AH0003HAMEALHOCIU,
3adauu, C6A3AHHBIE C UIMEPEHUAMU OAUHB OKPYICHOCIU U NAO~
waou Kpyea, nopoNcoaront OOHY U3 8AXCHeIUX @ HAYKE U MeXHU-
Ke FIOCMOAHHBIX — YUcAo . Yousumenvuoim o0pazom wucao n no-
REAREMCA MAKNCE 8 CAMBIX PAIIMHBIX MAMEMaMUYEeCKUX 4 HeMa-
MEMAMUMECKUX HCCACO0BAGHUAX, HA NEPeblil 832490 OveHs CanéKux
om ceamempuu, Kax bot NOOUEPICUEAR UEAOCIIHOCHTb U eQUHCMEO
HayKu,

11.1. IIpaBunbHbIE MHOTOYTO/IBHUKH

Onpenenenye NPpaBHILHOTO MHOFOYI'OJIbHUKA.
IIpocTreifinve croiicTBa

@ Muozoyzoabhux HA36180€¢MCA RPABUALHBIM, €CAU ¥ HE20 DABHY 8CE
CHIOPOHBE U 6ce yaibi (pUC. 452).

B 4acTHOCTH. PaBHOCTOPOHHMI Tpe-
YIONBHHK SIBASETCS! NPABHAbHBIM, NOCKONbKY
W3 pABEHCTBA €70 CTOPOH CACIYET U PABEHCTRO
vr10B. TIpapunbHbie MHOTOYIOABHHKH TECHO
CBA3AHE € OKPYXHOCTLID. Ecau MBI paznenum
OKPYXHOCTb HA /1 PABHBIX AYT H TOYKH dene-
HUS TIOCAEOOBATEIbHO COCIAMHHUM, TO NOGY-
YHUM NPAaBUABHEIH #-YrONbHYK, BNHCAHHLIH B
3TY OKPYXHOCTh, JIpyrHMH CHOBAMH, PaBHO-
CTOPOHHUA nN-YIOIbHUK, BMHUCAHHBIA B OK-
Puc. 452 PYXHOCTb, ABAAETCH MPABUABHBIM.
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Ecnm xe yepes TOYKH AeACHNA NPOBEC- 0
TH KacaTeibHBIE K OKPYXHOCTH, TO MOAY-
YHM MPABHABHEIA #-YTOIBHHK, ONMUCAHHBbIH

OKOJ10 OKPYXHOCTH. BepHo H o6paTHOE yT- ¢
BEPXIACHME.

&g  Toboii npasusbusiii MHO20Y20A6HUX A B
REARCMCA OOHOBPEMEHHO GRUCANNBIM U Prc. 453

OHUCAHHBIM, NPUMEM HERMpH OnRCan-
RO U enUCAHHON OKpyXNCHOCEl coena-
darom.

Hokaxem 370. IlvcTh AR — oaHa W3 CTOPOH NPABHIABHOTO
n-yroneHHKa (puc. 453). IlposenéM B 3TOM MHOTOYIOAbHMKE OMC-
CceKkTpHchl YIos A U B 1 o003HauHuM yepes O TOUKY X NMepecedeHus,
B cuny paBeHCTBa BCEX YIJIOB MHOTOYrOJIbHHKA TPEYTONBHHK AOB
paBHODeApeHHbIH, AOD = OB.

Ecnu Temnepb B3ATh COCSAHIO0 ¢ A8 CTOPOHY 3TOTO NPABHALHO-
ro #-yrolnkHUKa (CropoRy BC) U BEINOAHWTE AN HEE TO XKEe caMoe
NMOCTPOSHHE, TO MONYYHM PaBHOOESAPEHHBI TpeyTONBHWK C OCHO-
pameM BC, pasubiii TpeyroneHuky AOB. A Tak Kak GUCCekT-
pHca yrna B cOonepXHMT OOHY CTOPOHY KAaXAOro W3 3THX PaBHO-
GeapeHHBIX TPEYIONbHHKOER, TO OHH HO/DKHB MMETh W 0DLLYI0 BEP-
IHHY O.

Takum oOpaszoM, DHCCEKTPHCH! BCeX YINOB NPABUNLHOTO MHOTO-
YIOJIBHUKA HEPECeKAIOTCA B OIHOH Touke O M 3Ta TOYKA PABHOYIAIE-
Ha OT BCEX BEPIUMH 3TOM0 MHOTOYIONbHHKA, T. €. O ABNACTCA LCH-
TPOM KakK ONHCAHHOM OKONC 3TOT0 MHOTOYTOIBHHKA OKPYXHOCTH,
TAK H UEHTPOM BIIHCAHHOH B HETO OKPYXHOCTH.

e = 3 =
= _,/'" e C ¥ = 7=
.
i H T1
i .;'; - bl
, g 5
i i
= = =
B operorees o . ST
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CBoiicTBO nepHMeTpa NPaBUABHOTO

BIHCAHHOIO n-yYroJbHHKA

Y npaBmwIbHBIX MHOTOYIOJBHHKOB HMMEETCSI MHOTO HMHTEPECHBIX
CBOMCTB. PaccMOTPHM OOHO U3 HUX, KOTOPOE NOCIYXKUT OCHOBCH 1Lsi
HallMX JANbHEHLLIHX PacCyXASHKIH.

&y Teopema 11.1 (3xcmpemanvroe ceoiicmseo npasuabHbx MHO20-
Y20AbHUKOG).
Cpedu acex n-yz0abHUKOG, GRUCAHHLIX & OGHHYIO OKDYNC-
HOCMD, RAUGOALIIIE nEpUMEMD imeent NPAGUALIHbLI nt-y204b-
HUK.

I[oxaaarenbcmo ITOH TEOpPEMBbI OCHOBBIBASTCH HA BCMOMOra-
TEAbHOM YTBEPKICHHH.

Hemma.

kg H3 Oepx Hepaervix mpey2onbRuKos maxux, WMo ooHa cnopona u
RPOMUBOACHCAULUIT Y201 OOHOZ0 U3 HIX DAGHLE CINOPOHE 1t HPOMUED-
ACHCAUEMY YAy OpYe0eo, GoALULT REPUMEND UMEEM MO, ¥ KO-
mopo2o Goavie naowads,

Hoxazameavcmeo AemMmol. PaccMOTPHM TPEYTONBHUK, ¥ KOTO-
pOrc OOHA CTOPOHA paBHa ¢, 4 MPOTHBONCKAINWA €ii yron paeeH @
{puc. 454). TIycTs x U y — nBe APYTHE CTOPOHbI ITOCO TPEYTOAbHMKA,
§ — ero nnolAank.
3anuweM TeopeMy KOCHHYCOB I 3TOIC TPEYIONIbHUKA:
x2+ y2 — Ixyeos ¢ = a2,
OTKyaa

(x + p)2=2xy(l + cos @) + 4.
Ho Tak kak xysin ¢ = 2.5, Toxy = f{—p . 3aMeHUM Teneps B Gop-

Myne, BelpaxamoLien (x + y)?, Benuunny 2xy yepes S:
| + cos ¢
+yR =45 L8P 4 2
(x+y)y=45 Tn o a
¢
x Y M3 nocneoHero paBeHCTBa BMIHO, YTO
yem Oonpwie S, Tem Gonaelue U x + j,
a 3HAYMT, TeM Goubllle U MEpUMETD Tpe-
P yronbHuka. HanomuHaeM, 410 B Tpe-
Puc. 454 YIONBHUKE COS (> =1, W
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Puc. 455

oxazameavcmeo meopemsi. PaccMOTPUM NPOK3BOABHBIL
#-YTONBHHK, BITHCAHHBIR B OXPY:KHOCTb. IIyCTh 3TOT #-YTOJIBHUK CO-
DEPXKUT LIEHTP OKPYKHOCTH H He ARIAETCH MpaBuabHMM,. Ecau g, —
CTOPOHA MPABWIBHOTO AH-YTOJBHKKA, BITHCAHHOTO B 3TY XKE OKPYXK-
HOCTh, TO B PACCMATPUBACMOM A-YrOIbHUKE OOM%Hbl HAWTHCH CTOPO-
HH! KaK HOnbIIMe g,,, TaK ¥ MeHbILHE &,,. ([ToHATHO, 9TD BCe CTOPOHB
n1060r0 BNMCAHHOTO 2-YIOJAbHUKA, COAEPXAIIETO HEHTP OKPYXHOCTH,
HE MOTYT ObITh GOMBILE &, PABHO KaK M HE MOTYT OBLITh MEHbBLLE 4,,. )

B n1060oM BIOIMCAHHOM MHOTOYIOJABHHKE MOXHO NEpPECTABNATH
Nn1oGeie IBE CTOPOHBI, NMPH ITOM NepHMeTp He MeHAeTcA. Tlepectas-
JISIE MOTIAPHO COCENHHE CTOPOHBI PACCMATPHBACMOTO /1-YTOABHHKA,
MBI MOXeM 106HThCA, YTOGb! T ABE BHASAEHHDIE CTOPOHRI, OXHA H3
KOTOpbIX Goablie a,, a Apyrad MEHbWE @,, OKa3alHuCh COCEAHUMH
(puc. 455).

O603HAUMM 3TH CocellHHE CTOPOHM Yepesd AB v BC, nycTh Iipk
3toM AB > a,, BC < a, (puc. 456). Boabmém Teneps Ha ayre AC, co-
aepxamedt Touky B, TouKy B, 1aK, ut0 AB| = a,. Takas Touka Ha#-
a€ren. Ytobbl B 3T0M YOEAHTLCA, paccMOTpUM xopay BB, napamwens-
Hy10 AC. Tak kak AB, = BC < a,, AB > a,,, TO OKPYXHOCTL ¢ UEHTPOM B
A W pamHycoM a, HEMPEMEHHO nepeceyET ayry By B B Touke B,. [lnomans
TpeyronsHHKa A B, C Gonbiie nnow@nm TpeyrosibHuKa ABC. Y 314x Tpe-
YTOJBHHKOB ecTh 0Dillaa cTopoHa AC, a yoibl, € mpoTUBoexallne,
PaBHbI, NOCKOIBKY OMUPAIOTCA HA OAHY W Ty Xe myTy. COrnacHo JeMme,
NepHMETP TPEYroibHuKa A8, C Gonbliie nepumeTpa TpeyroibHuka ABC,

Ho A, B u C — 1pu cocenHue
BEpPLUIMHBL BINCAHHOIO A-YTOALHHKA. g B
EchM MBI paccMOTPHUM MHOTOYIQJBb- 0 B
HMK, BCE BEPLIMHB KOTOPOTO, KPOMe
B, cOBNanaloT ¢ BEPLIMHAMH 3TOTO XE 4 C
n-yrojsHHKa, a4 BepllHHa B 3aMeHeHa
Ha B,, TO HOBBIIf 1-YTOJIbHHK HMEET Puc. 456
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GoAbILKH TEPHMETP K NPH ITOM OHA W3 €ro CTOPOH paBHa @, — CTO-
POHE NPaBUALHOMO BNHCAHHOTO #-YIOABHHKE,

EcaH nOny4MBIIWIACA H-YIONMBHUK MO-TIPEXHEMY HE SBAACTCH
MPABHISHBIM, TO B HEM TAKXKe HalIyTca IBe CTOPOHEIL, OAHA U3 KOTO-
peix Gonblue @, a Apyras MeHblUE g@,. M1 BHOBb MOXHO YBEJAWYHTD €ro
NEPHUMETP, cAeNaB elué OaHY CTOPOHY paBHO# a,. Uepes KOHeUHOoE
YKCAo Waros (camoe Gonpliee depes # — |) Mbl MPUAEM K NpPaBHIb-
HOMY A-YTOJIBHHUKY. 3HAYMT, MEPUMETP MPABH.IBHOIO 2-YTrOJAbLHHKA
GOnbIlE MEPUMETPA 11000T0 A-YrOnbHWKA, BIKCAHHOIO B TY Xe
OKPYXKHOCTL. ¢

AWM® 3anauu, 3amaHus, BOMPOCH

1354(B). Beipasate CTOPOHY TPABHABHOTO TPEYroNbHUKA,
YETHIPEXYTOARHUKA M LIECTUYTOALHHKA Yepe3 paiduyc OfiN-
CaHHON OKpYXHOCTH M Yepe3 panuyc BAHUCAHHOH OKpYX-
HOCTH.

1355(m). CropoHa npaBUIBHOTO 1-YIONbHUKA paBHa a,,. Hail-
AMTE PagMYChl OITHCAHHON W BIHCAHHOH OKPYXHOCTEH 3TOTO
n-YrOAbHUKA, ecnu n= 13,4, 6.

1356. IMoctpoiiTe NpaBUIbHBIA TPeYrOAbHHK, HeTHIPEXYTOIb-
HHK H IIECTUYIOABHHUK, BMHCAHHLIC B IAHHYKO OKPYXHOCTD.

1357. Noctpoiite NpaBIbHbIA JBEHAALATHYIOABHUK, BITHCAH~
Hbiil B AAHHYIO OKPYXHOCTD.

1358. IMTocTpoiite npaBMAbHEIN ABEHANLATHYTOAbHHK. [Tocta-
PaHTECh BBINOAHHTE ITO MOCTPOEHHE KAK MOMXHO TOYHEE,
4 ¢aM MHOTOYIOABHMK H300pa3snTe AOCTATOYHO OGONBLIMM.
NpoeeanTe B HEM Bee AKArOHANW. BHUMATEBHO H3YUUTE NO-
NYIMBLIYIOCA KapTHHKY. HallaMTe TOUKM, OTAMYHBIE OT LIeH-
Tpa, B KOTOPbIX TIEPECEKAIOTCA POBHO TRH IHATOHANU, YeThIpe
auaroHann. Ilonpobyiite 0BOCHOBATE 3TOT 3KCNEPUMEHTAIb-
HulA dakrT.

1359. Naua OKpYXHOCTL, NIPHYEM YKa3aH eé ueHTp. TOAbKo ¢
MOMOWEBIO LUHPKYAA BNHIUMTE B 3TY OKPYXKHOCTh MPABWIb-
HBbIY HIECTRYTOIBHHK B NPaBUNbHbLA TPEYTONBHHUK,
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1360(m). Jana oKpyXKHOCTb ¢ YKa3aHHBM LCHTpoM, Bruuiure
B HeE KBamparT TONMBKO € MOMOLUILID LMPKYAA (nodcxasxa:
MOXHO BOCMONbL3IOBATECA TEM, YTO TPEYTOABHHK CO CTOPOHA-

MH 1, /2, J3 ABISETCS MPAMOYTOILHEIM).

1361. B oxpyXHOCTb pamdycoM R BIMIINTE TPABUABHLIH Tpe-
VIOABHHK, B HEr0 BIMIUKUTE OKPYNKHOCTb, B 3TY OKPYXKHOCTH
BIMIIKHTS KBAAPAT, B KBAAPaT BHOBb BIHILWTE OKPYXHOCTb,
B 3TY OKPYXXHOCTb BIIHIMHTE NPABWIbHHIA WECTHYTONLHHK H
B HEro EHOBbL BRMILMTE OKpYXHOcTb, HailauTe pagvyc no-
chegHell okpy:xHocTH. M3MeHHMTCA 1M OTBET Ha& BONPOC 3a-
OAYH, €CIIH NOCASIOBATENBHOCTL BMTHCAHHKX MHOICYTONBHH -
KOB M3MEHHTb Ha o0parHylD. CHayaia BIHMCHLIBAEM LIECTH-
YTOJIBHHK, 3aTEM KBaApaT, & MOTOM TPeYTONLHHK?

1362(m). Bocnonp30BaBlIMCh pe3yAbTaTOM 2agadH 943, BHpa-
3UTE CTOPOHY MPABUALHOIO AECATHYTONBHUKA Uepes pauHyc
ONHCAHHOW OKPYXKHOCTH.

1363. Haiinure cTOpoHY ApPaBUALHOIO TATHYTOJABHHKA, BIIH-
CAHHOTO B OKPYXHOCTb pafiHycoM R.

1364. MpenioxuTe cnocod MOCTPOEHHA NPABKRIBHOTO AECATH-
YTOJIBHHKE& H [pPAaBHABHOIC MOATHYTOJBHWUKA, BMHCAHHBIX B
JAHHYIO OKPYXKHOCTb,

1365(8). Bee yinbl BIOMCAHHOTO MHOTOYTOJBHHKA PABHBI MEKIy
coboii. Cnenyet M M3 TOr0, YTO ITOT MHOTCYTOABHHK Npa-
BUAbHHI?

1366(s). Bce cTopoHBI ONMCAHHOTO MHOIOYTOJNLHHKA PABHLI
Mexay cobof. Cneayer M U3 3TOTY, YTO ATOT MHOTOYIOb-
HHUK MPABWITBHEBIA?

1367(T). Bce yrabl BOMCAHHOIC MATHYTONBHUKA PABHHL MEXAY
¢o6oii, Jloxaxure, 4TO ITOT NATUYTONBHHUK MPAaBUALHEIIN.

1368(T). JokaxmTe, YT0 €M BCE YIVIBE BITMCAHHOTO MHOTOYTO/b-
HUKA ¢ HSYETHLIM YHCIOM CTOPOH PABHEL, TO FT0T MHOIOYTOJ1b-
HMK MpaBIbHLIA.

1369(T). NoKaxuTte, UTO eC/iH BCE CTOPOHH OMHUCAHHOTO MHO-
TOYTONBHHUKA ¢ HEUETHHM YHUCIOM CTOPOH DaBHBI, TO 3TOT
MHOTOYTONBHHK IPABHILHBLIA,
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1370(T). Bce yriibl MHOIOVTONBHHKA PDABHBE Mexay coboit, Toka-~
XKHTE, YTO CYMMa PACCTOSHHA OT MPOM3BOABHOI TOYKH BHYTPH
TOM0 MHOTOYIOABHHKA 0O €ro CTOPOH €CTh BTHYMHA NOCTOAH-
Hasl.

11.2. JI1HHA OKPYXKHOCTH

@ PaccMOTpHM NMOCAEN0BATENBHOCTE BIUCAHHBIX B HEKOTOPYIO OKPYXK-
HOCTH NPaBMIBHBIX MHOTOYTOABHHKOB ¢ BO3pacTalOILMM YUCAOM CTO-
poH. MOXHO 3aMETHTD, YTO MO Mepe BO3PACTAHHA YUCAA CTOPOH ITH
MHOTOYTOJEHHKH BCE Gonee H 6onee npubauxkaloTca K Kpyry, Ux rpa-
HWLA MPHXHMAETCA K OKpYXHOCTH. ILndg AocTaTo4HO GONBLIHX 21 TPa-
HHULA MPABWILHOTO X-YTOJbHHKA MPAKTHYECKH HEOTNHYHMMA OT OK-
PYXHOCTH, 2 €ro NepuMETpP MOXHO CYUMTATH NMPUONHU3IUTENLHO paB-
HBIM JUTHHE OKPYXHOCTH.

Tak HAE NPUMEPHO TAK PA3MBIWASNM TEOMETPhl APeBHOCTH,
NPHUCTYTIast K PEILICHHUID 3a034H O HAXOXICHUH ANHHB OKPYXHOCTH.
Tpu 3TOM OHH NOHHUMAJH, YTO HET HEOOXOAKMOCTH f10CACA0BATENL-
HO HaXONMTh NMEPHMETPHI BCEX NPABHABHBIX H-YTOJBHUKOR, TPEX-,
YEeTHpEX-, MATH-, ..., #-YTONLHHKOB. XKenaTelbHO KaK MOXHO ObICT-
pee «n1o0paTheas 40 MHOTOYIONBHNKOB € G0NbLIUM HHCIOM CTGPOH.

PDopMyNibI YIBOCHHA

M 3peck na nomoue NnpumaH dopsmyas: yosoenun. Oxasnieaercs,
3Has IEPUMETP NPaBHNIBHOIO #-YTONBHUKA, MOXHO HaltTH nepuMeTp
NpaBHABHOTO 21-yToAbHHKA. [103TOMY, HayaB, HaANMPUMED, PACCMOT-
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PeHME ¢ ILECTHYTONbHUKA, MEPUMETP KOTOPONO H3BECTEH, MOXHO
NOCAeNOBATEIbHO HAXOAWTh NMEPHMETPHI MHOTOYTONLHHKOB ¢ 4HC-
oM ¢TopoH 12, 24, 48, 96, ... . Be3ycnoBHO, ¢ BO3PACTAHHEM A1 PE3KO
BO3PACTAIOT BRIYMCAHTENABHBIE TPYOHOCTH (€CNMM, KOHEYHO, HE HC-
NMOAL3OBATE COBPEMEHHBIE BEIMHCIHTEARHEIE CPSACTRA).

C Ipyroii cTOPOHB, MOXHO pPacCMOTPETb ITOCNEIOBATENBHOCTE
NEPUMETPOB MPABUILHBIX OIMCAHHLIX MHOTOYTONBHUKOB, BEMHYHHB
KOTOPHIX TAKOKe MOXHO BBIPA3SHTL Yepe3 COOTBETCTBYIOLLHE NEPHMET-
PHl BITHCAHHBIX MHOTOYTOALMHKOB. JTa MOCNENOBATENIBHOCTH OyIeT
YMEHBUIATECA, TAKKE MPHONICAKAACH K ITHHE OKPYXXHOCTH, TaK uTo 312
IUTMHA «32KUMAETCA» JBYMA NOCIEAOBATENBHOCTAME MEPHMETPOB.

BocrmonbiyemMea MMEHHO 3THM cIocoBOM, TeM Gosree YTo Mbl [o-
pa3no aydile, YeM HalliM NpenKH, BOODYXEHBI M TEOPETHYECKH, H
HpakTHYECKH {MOXEM NPHOCTHYTH K MOMOIUIH KaJlbKYAATORa).

@ PaccMOTpM eNHHHYHYIO OKPYXHOCTD ¥ 0003HAYHM yepes 2p, ne-
PHMETP IPABHABHONO BIIHCAHHOTO B Heé n-YTOJBHUKA, a 4epes 2g, —
TIEpUMETP NPaBIIBHOTO OIMHCAHHOTO A-YTONRHYKA. [IoRATHO, uTO ANA
OKPYXHOCTH pagnycoM R BeIHYHHE TepHMETPOB Hato GyaeT yMHOXHTL
Ha R.

Hmerom mecmo caedyiouilie paseHcmed, KOmopvie i Hazvled-
omes popmyramu yoacenus:

|Prs = Py 420 = KuPrns |

e

&y Joxazameavcmeo. Tlycts A w B — npe cocemHue BEPLIMHBL
NIPABUJILHOTO BITMCAHHOIO A-YTOJNLHHKA, C — cepeINHa MeHbILIEH 13
IOyr ¢ XoHUaMH A 1 B; A, Cu B — TpH nocnenoBaTebHEIE BEPILIUHLI
NIPAaBWILHOTO 27-YTOJNBHMKE, BIIMCAHHOIO B TY XE OKPYXHOCTb
(puc. 457).

Ina yaoGerea o0o3HaYeHHIT Oymem
custath, yT0 AB=a, AC= CB=x. Pa-
IMYC OKPYXKHOCTH, OIHCAHHON OKOMO
PaBHOGEOPDEHHOIO TPEYIONBHHKA CO h
CTOPOHAMM X, X U g, paBeH |, Inga co- A
CTAB/IEHHS YPABHEHHA BOCIIOAL3YEMCS
TEOPEMOi CHHYCOB, Prc. 457

rae

379



CHavana HailozéM BBICOTY TPeYroNbHHKa ABC, MpoBeOEHHYIO K
OCHOBaHHIO AB. OHa paBHa

h= |x2 — iaz.

Teneps MOXKHO HARTH CHHYC YIJI& PH CCHOBAaHHHK TPEYIONbHHKA
ABC. [Monydum

y_ 1 »
X< —=-a
sina=2 = 4
X x
W Hakoken, Ha OCHOBaHWH TEOPEMBI CHHYCOB HMEEM YPABHEHHE
2
X =2, wuw —E =2, ¥—4Ax?+al=0.
sin o S I,
X< — =4
)

H3 3tor0 ypaBHeHHA HalidéM x (HAM MOAXOAHWT MEHBIIHH NOTOXH-
Te/AbHbIA KOPEHDb, NOCKOIBKY OONBLIUIWHA KOpeHb OoAblle ﬁ ):

=42 — J4—-al= ! v a.
Podime «/;z+~/4-——a2 i

BcnoMHUM Teneps, 4To @ — 3T0 CTOpOHA NPapUAbLHOIC BIMMCAH-
HOTO R#-¥IoJIbHHKA, 3 X — CTOpOHA 2?1-)’1'0J'IBHHK3, T. €

a=Pn o= Pum _Pu
n 2n n

B pe3ynbkTaTe nosyyacu
pz” _ 29;,

e i
Sl ey

QOcranock A0Ka3aTb BTOpPYK dop-

D C MYJY, YTBEPXKIAIOUYI0, YTO OTHOLLIE-
HKE ¢, H P5, TAKKE PABHO K.

[Npopeaéns yepes pepliHHEt A H C

HITH

.

x X
4 \ g TPABUALHOTO BIHCAHHOTO 2n-yronsb-
a HHKA KacaTe/bHble K OKDPYXHOCTH M
Puc. 458 o6o3HaynM yepes D Touky MX nmepece-

qeHua (puc. 458). Touky D moxHo pac-
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CMATPHEATh KaX BEPIIMHY NPaBWIbHOTO ONMCAHHOTG 2h-YTOAbLHHKA,
NpH 310M A 1 C — CepeIMHLI COOTBETCTBYIOILMX CTOPOH 3TOTO 272-YTOIb-

HHKa.
TpeyronvHuku ADC w ACB nonotGuu, nockonbky A8 u CD na-
panfeNbHEl, 3HAYMT, ’:—g ’;g Ho AR — cropoHa npasujibLHOTO

BOUCAHHOTC 2-YroAbHUKE, AC — CTOPOHA NPAaBUIBHOIO BIIMCAHHOIO
2n-yroAbHHKA, AD — NONCBHHA CTOPOHDI NPABHALHOIO CMTUCAHHOIO
AD _ AC

2n-yronpinka. Tenepn U3 paBeHCTBA == 1C 7 p Nonysaem
4n+AD _ 2n+AC 2930 _ 2200 G2n _Pon _
2n*AC  n+AB’ 203, 22, P P "

06e dopmynsl noKasaHb. W
@ Jameuanue. MeToAL TPUTOHOMETPHH MNO3BOMAKT MNOAYYUTE
GOpMyYIbI YIBOSHHA HHAYE (B HEKOTOPOM CMBICTe GRICTpee M MpoLe),
3uasa paadyc OKPYXHOCTH R, Mbl MOXEM BbIPa3sUTh CTOPOHY

NPAaBANBHOIG BITHCAHHOIO A-yroNbHMKa. OQHa papHa 2Rsin %

(COCJIHHHB ABe COCENHUE BEPIINHLL C UEHTPOM, MBI NOJYYHM PABHO-

OenpeHHDbIH TPEYTONBHHK, JBE CTOPOHBI KOTOPOro pasHH R, a yroa
360°
"

MEXIY HUMH COCTaBIAET -) CTOpOHa ONMUCaAHHOTO ITPaBHJABHO-

ro A-yroJbHHUKA PaEHa 2Rtg ° VwHacR= 1,a2p, u2g, — nepumer-

pbl NPABWILHOTO BIIMCAHHOIO U OMHCAHHOIO A-YrOJbHUKOB COOTBET-
CTBEHHO., 3HAYMT,

= e 180°
P, = nsin =

i 90° _ 90°
» oy =2msin ==, g, =2mtg =~
IMonoxum 9.—;—0 = a. Torna

P, =nsin2a, p,,=2nsinc, ¢@,,=2nga.
Hance umeeM

2
sin2u=%’, cos 2a = ( -&') ,

N
— J1 ~ |} l
coso = ﬁi(l + cos 2a) = ’§+ EJ(

=

n
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Takum obpazoM,
P, = 2nsin o = 2nsir::°as-ucos o _ n:‘g; ia =k,p,,
Gon = % = K nPon
Yucno nt

@ Tenepre SyoeM NoOCAeI0BATENbHO, HAUWHAA € # = 6, HAXOOMTH MO
dopmynaM YIBOCHHA BENWNHHE p, U g, ana n = 12, 24, 48, 96, ...
(ps=3).

Kpome 10r0, NOCTPpOUM el OoHY MOCHeLOBaTelbHOCTb ITHX
K¢ BENTMYMH, COOTBETCTRYIONIYIO 3HAYSHHAM 1 = 4, §, 16, 32, 64,

128 (py = 2.2 = 2,828...). Pe3yabTaThl 3THX BHUUCAEHHI ogopMEM
B BUae Tabnvubl, (CoBeTyeM, HE DOBEPAS NMOJHOCTBIO NPUBEAEHHOH
TabiiuLe, TMPOAENaTh BLIYHCACHHA CAMOCTOSITENBHO ¢ INMOMOIISIO
KaNTBKYJAATOpa. A BAPYT rie-TO AOMYLUEHA OHOKA. )

n P,, qﬂ
4 2,8284
& 3
8 3,0615 3.3137
i2 3,1058 3,2152
16 31215 3,1826
24 3,1326 3,1597
32 3,1366 3,1517
48 3,1394 3,1461
64 3,1403 3.1441
96 3,1410 3,1427
128 3,1413 3,14322

Hanomunaem, uTo B 370 TaGnuue 4N COOTBETCTBYIOIIMX 3Ha-
YeHHIt # YKa3aHbl BEAHYHHBI NONYNEPHMETPOB NIPaBUABHLIX BITHCAH-
HbIX B EIMHUYHYIO OKPY)XHOCTb M ONUCAHHBIX OKOJIC HEE A-YTONbHA-
KOB, 0003HAYEHHbIX CDOTBBTCTBCHHOP” H q”.

BpocaeTcs B raasa, YTO ¢ POCTOM # 3HAYEHHA p, 1 g, CONUXaOT-
CH, NMPHYEM [MOCNEIOBATE/IBHOCTE pn BO3pacTacT, 2 NoCNeaoBarciib-
HOCTh @,, — YObIBaeT. [Tpy 3TOM, N0 Mepe COBNAAeHUA ¥ BETHYMH p,, U
q, UMbp eAHHUIL, AECATBIX, COTHIX | T. A., BHPHCOBHBAETCH OYEHb
3HAKOMOe Yicao: 3,14... . JeHcTBUTENbHO, TTOMYIRIOIIEeCA B Pe3yib-
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TaTe TAKOTO TIPOIIECCA YHCIIO M eCTh SHAMEHUTOE T ~0,002

(«MH»), ONHa M3 BAXKHEHIINX KOHCTAHT MaTeMaTH- _——5——

KM (4 HE TONMLKO MATEMATHKH). MU BN
Yucnao m paBHO LTHHE EAMHMYHON NOIYOK- 7 7

PYXHOCTH. Y.IBaHBasi UHC/O CTOPOH BITUCAHHBIX U

ONMUCAHHEBIX 71-YTOJbHHUKOB, MB MOXEM NONY4aTh Puc. 459

BCE Gonble H GOMbIIe 3HAKOB YHCAA T.

H 34eCk HEJIL3A HE BOCXHTHUTHCA AOCTHXCHMAMH ADEBHHX I'€¢O-
METPOR, B YACTHOCTH BeAMKOTO ApxunMena. He pacnonaras anreGpau-
YeCKHM anmnapaToM, XHTPOYMHO pacipAMAAA IEpUMETPH BITHCAHHO-
I'0 ¥ OITHCAHHOTO 96-yTOABHHKA, OH NPHIIEN K BRIBOAY, YTO T 3AKAI0-

YeHO B Ipenesnax or 3% 1o 3% (puc. 459). Tak KaKk pajHoCTb MEXKIY

NpaBoii H NeBOY rPaHMILIAMH (3% - 3%% ) Mano orayaercd ot 0,002,

TO 3TO O3HAYAET, YT0 APXHMEX BRIYACAHI Tt C IOTPELIHOCTEIO HE 60-
nee gem 0,001,

B manbHeiiieM, paccMarprBas MHOTOYTGIBHHKH € eiilé GOMBIIMM
YUCIIOM CTOPOH H KOMOHHHDPYA BITHCAHHLIE U OTTHCAHHEBIE MHOTOYTOJE-
HWKM, Y4€HbIE MIONYIATH BCE Gonklie H GONBINE 3HAKOB Ulcaa n. Pexop-
AOM CIIEIYeT CUHTATL HOCTHKEHHE FOJUIAHACKOTO MaTteMaTHka BaH Poy-
MaHa, KOTOpeIit Bo BTOpOil nonoeuHe XV B. cyMen HaMTu 17(!) 3Hakos
YHCITA .

B nansHeiey TIOABIIHCE HHBIE METOIbl, ITO3BOJIABILINE BBIYHC-
JATh 3HaKH yncna 1 Suictpee u npoule. Korma xe B XX B. B 310 «co-
cTs3adHer BYWiIncs IBM, 6BIH HalineHB HECKONBKO AECATKOB
THICAY 3HAKOB YMCIIA 7.

KoHeuHo, HUIKaKOro NpakTHYeCKOro CMHCIA 3HAHHE GOMBILOTO
KONIM4ECTRA JHAKOR 1T He MMeeT. Bosnee Tor0, B peasibHOIl XU3IHH ve-
JIOBEK BIIOMHE 00XOOUTCA JOCTHXEHHEM ApXUMena, nonaras B Tpak-
THYeCKMX 3aJa4ax % paBHbIM 3,14, M BCE Xe cneayeT 3aNOMHHTD, YTO
3,14 aymwe mpubnuxénHoe 3HaveHue umucaa n. Ha pesxuii cayuaik
yKaxKeM ero 3HauYeHHe ¢ 6oabuielt ToUHOCTLIO: T = 3,14159265338...,
XOTH TAKOS KOMHUCCTRO 3HAKOB BAM CKOpee BCETO HC NOHATOOHTCA.
A BOT 710, uTO 3,14 < & < 3,15, cneayer 3aTIOMHUTD,

JJIWHA OKPYKHOCTH H €& AyTH

@ Hrak, AnHHA eIMHMYHON OKPYXHOCTH paBHa 2x. Ec xe MBI pac-
CMOTPHM OKPYXHOCTE panHycoM R, TO yBHAMM, YTO NMEPHMETPHL BCEX
BITHCAHHAKIX M ONIMCAHHHKX 1-YTONBHUKOB [UTA 3TON OKPYXHOCTH NOJY-
YalOTCA H3 COOTBETCTBYIOLIMX NIEPHMETPOB IUIA ¢AHHHYHON OKpPYXHO-
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CTH YMHOXCHHEM Ha R. CnemoBaTenbHO, JUTHHA OKPYXHOCTH paauy-

coM R papHa

Taknum ofpazoM, ® — FTO OTHOLICHHE ANHHbLI OKPYKHOCTH K €€ mma-
METPY.
UeHTpansHOMY yray B 1° COOTBeTCTBYET ayra, /IMHAa KOTOPO
1 nR
PaBHa 3o JUIMHGI BCeit OKPYXXHOCTH, T. €. 180 -
Taknm obpa3oM, ANHHA OYTH, COOTBETCTBYIOLICH LEHTPANLHOMY

YIITy B #°, WJiK IPOCTO ANTHHA AYTH B #° paBHa (puc, 460)

=2R
I, iso

PaauanHas Mepa YIJIoB

@ Bo3bMEM HA MIIOCKOCTH KAKOKH-HHOYIb YTOA K NOCTPONM HECKOILKO
OKPYXHOCTEIi C UeHTpOM B BEplLIMHE 3TOTO yrna. Kaxamasa okKpyx-
HOCTb 00pa3yeT NpH NepecedeHnd ¢o CTOPOHAMM yIia Ayry, AMHHA
KOTOpO# [IPONOPHHOHANLHA PAIMyCy 3TOH okpyxkHOcTH. Han, apy-
rMMU CNOBaAMH, 1A KaXKIOH AYTH OTHOIICHHE ef MIHHBI K paamycy
COOTBETCTBYIOHICH OKPYXKHOCTH €CTh BeIMUMHA NOCTOSHHAA, onpe-
aeasgeMas cCaMuM yritoM (puc. 461). ¥Y6eouTLCA B TOM MOXHO, HANpH-
Mep, BNHCHIBAA B COOTBETCTEBYIOWIHE OYTH NMONOGHBIE NOMaHbIE, 210
OTHOLIEHHE Mbl H MIPHMEM 33 THCIO, BIPAXAalOllee BENMUMHY YIia,
Ecan Xe 3Ta OKpYXHOCTh HMEeT paaAuyc, paBHLIH 1, TO AMHHA Tyry
PaBHa Mepe COOTBETCTBYIOIUETO yind. Takasi Mcpa YIJIOB Ha3bIBacTCH

Puc. 460
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paduannod. Kak BUIUM, eCIH o0 — panMaHHAaA Mepa yIia, To AIHHa
COOTBETCTBYIONIEH MYTH BRIMHCIAETCH no hopMyne

I= Ra.

TaxkuM o6pasoM, paduanran Mepa y2aa — 3mo Hucao, Komo-
DO€ PAGHG OMROWEHUIO OAUNE OV2l OKPYNCHOCIMU, DAR KOMOPOH
INOM Y201 REARCHICR UCRMPAALHOIM, K PAOUYCY OKDYIHCROCITI.

CBa3p MeKIy rpaxycHoii
M paIMAHHON MepaMH yTJI0B

@ IMomuepkHéM, pagHaHHAA Mepa yriaa — 370 YHeIo. M MoXeM pac-

5
» ?y
camoe, uto 100°), Yto Takoe yrou B 100 paanaH, a 3TOT yron CyLIecT-
BeHHO GoMbine yTha B 360°, Bu y3HaeTe TO3nHee.

Tak Kak pa3ssépHYTOMY YINY, rpanycHasi Mepa xkoropora 180°, co-
OTBETCTBYET TIOJIOBHHA OKPYXHOCTH, TO paAHaHHAR Mepa Pa3iBEPHY-
TOro yria papHa nt (puc. 462).

IMycrh & — pamHaHHASA MEPa YIIa, 1 — €10 180°
rpanycHas mepa. Ilyers, nanee, 7 — ninHA OyTH,
COOTBETCTBYIOLIAA 2TOMY ViTy. [lo onpenereruio

CMATPHBATH YTAH BeJIHYHHOM B ] 3 1 axe 100 (310 He TO Xe

?

pPanHAHHOH Mepbl 1 - awni/ =aR. C apyroii
R Puic. 462

cTopousl, [ = 1, =% n. TipupapHKEas nBa BhI-

paxeHHA A f 1 pens Ha R, nonydaeM (puc. 463)
== Q
a =1 N _ﬁ

— chopMyny LA TICPCEOAA TPAAYCHOHU Mephl B

o Pric. 463
panHaHHy10. M3 Heé cneayet dopmyna i ne-
peBoaa paJHAHHOH MEPH B FPEIYCHYIO!

_ 180
n ‘lt .

INMonaras B nocaenuett dopMmyne o = 1
(puc. 464}, Hafiném, 4TO Y1y B 1 paaHaH cooT-

180 I pamnan = 57° 17 45"
BETCTBYET YION B —— (rpaxycoB) = 57°17'45", Puc. 464
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11.2

AN® 3anauu, 3axaHusd, BOIPOCH

1371. B kauecTse NpuBIMKEHHOrO IHAYEHUA YHCIIA T B IAPEB-
22 355
FASTEN
Oneuure NOrpelHOCTb [MPH 3aMEHE T 2THMU YUCIAMH.

HEM MHpe UCMOIb30BAIH ceaylomne qucna: /10,

1372(m). a) MpeactaBum cebe, 4TO 3eMHO AP MNOTHO 0BT -
HYT MO 3KBAaTOpY BepéBKOH. JlomycTHM Tenepb, YTO LIHHY
3TOH BEPEBKU yBEAWUKMAM HA | M U paCOOICKHAM TAK, YT CHA
BCIOAY OIHHAKOBO OTCTOHT OT 3EMIH,

MonpoGyiite, He ae1aa BLIYUCAEHUHR, O HHTYULIUK OTBETHTH
Ha BONpPOC: CMOXET NH B 00pa30BaBLIKFCA 3a30p NpOAe3Th
MBIIIB? A Tenepb NMpOBepbTE OTBET BhiyWcaeHuem. Hago nu
IUISL 3TOTO 3HATh panuyc 3eMHOTO Hiapa?

6)(T) Ycnoxuum 3anauy. «OTTAHEM» BEpEBKY B KaKOM-TO
MecCTe MOBEPXHOCTH 3eMITH KAK MOXHO Jajibwe. CMOXer nu
Tenepk NoA BepéBroil NpoiTH cron? (Paanye 3eMan MOXHO
CYNTATL NPHOANINTENEHO paBHBIM 6400 KM.)

1373. Haitanre CcTOpOHY NpaBUABHOIO BOCBMMYFOJILHHKA,
BIHCAHHOFO B OKPYXHKOCTh PagHycoM 1. W CTOPOHY NPaBHAb-
HOTO ONMHCAHHOIC BOCEMUYIONbHKUKA. OLUEHHTE BENHUHHY T
€ NOMOLIBKY NEPUMETPOB 3THX MHOIOYIOABHHKOB. (Bce BHI-
YUCAECHKA aeaiiTe Be3 NOMOLIN KanbKyIaTopa.)

1374. B enMHU4HON OKPYXKHOCTH TIPOBEAEHb! XOPabl LAWHOH

J2 w /3. Kak OTHOCATCS ATHHBI MEHBILIMX YT, COOTBETCT-
BYIOILIHX 3THM Xopaam?

1375. Kakum no.1xeH GbiTh paavyc OKpYXXHOCTH, B KOTOpOW
ayra 8 1° uMmeert a1MHy 1 M?

1376. [lepeBeanTe B paaHaHHYIO Mepy Yrasl B 10°, 30°, 50°, 70°,
100°, 135¢, 175°,

1377. MNepepeante B rpanycuyio MEpY YIIIbl. BEJIMYHHA KOTOPbBIX

T R l
B paaMaHax paBHa = 20 & 2,0 8xn, 0.8, 3.
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11.3

1378(B). BeIYHCAHTE 3HAYEHUS BCEX YETBHIPEX TPHUIOHOMETPH-

x ® n n 2_ 3

YeCKHUX PYHKLUMHA YTIOB BEIHUHHON B £33 5 in, zn,

5
Eﬂ’ .

#11.3. /IauHa oKpyKHOCTH
(mponoxeHune)

Bo3MOXHO, ¥ KOTro-T0 BO3SHHK PA BOTPOCOB U JaXe COMHEHHH
OTHOCHTENbHO O00CHOBAHHOCTH BHBONOR, cacnaHHbIX B § 11.2. Heit-
CTBHTEILHO, NOYEMY IPH YIBOGHHWH YMCNA CTOPOH MPABHABHBIX
MHOTOYTOJIBHHKOB IE€PUMETPH BIUCAHHHIX W OMHCAHHEIX MHOTO-
YrOALHHKOB CXOOATCA K ONHOMY M TOMY e udcny? Jla ¥ camo cyle-
CTBOBAHIE TAKOTO YHCHA ANA KAXN0H N3 3THX MoCAeN0BaTeNbHOCTEH
MOXET BbI3BATh COMHeHKe. Ha OCHOBAHUH Yero Mul yOeXZeHb, 4To,
HaYHHasA MPONECC YABOCHHs ¢ pa3sAHYHHX MHOTOYrOABHHKCB, MBI
NpUaéM K ONHOMY M TOMY X& pe3yasTaTy? A €Cili paccMaTpHUBATH
OPYTHE NOCHCAOBATEIBHOCTH MHOTOYTONBHHKOB € BO3PacTAIOHIMM
yHcioM cTopoH? TTonydumM Mn MB B KauecTse WIMHE OKPYXHOCTH
OJHO M 10 Xe YHCA0?

TTonpobyeM OTYACTH OTRETHUTEL HA 3TH BOMpOCH. JIa 3Toro noka-
KeM TeopeMY.

MOHOTOHHOCTDb NIEPHMETPOB BIMCAHHBIX
n-yrojisHHKOoB

Teopema 11.2 (monomonnocme nepumempoe RpAeutbHHX
N-Y20nbHUKOS).

Hepumemp npasussnozo (n + 1)-yzossnurxa, enucannozo 6
OKpyMCHOCID, GosbUIE nepuUMempa NPAGUALHO0 N-Y20Ab-
HuKa, GRUCAHKO20 8 MY Xce OKPYNCROCINDG.

Aoxazameavcmeo. Vs teopembl 111 criefyer, YT0 CpedM Bcex
n-yTONIBHHKOB, BIMUCAHHBIX B HEKOTOPYIO OKPYKHOCTB, HaHOO/IBIIHIA
NIEPHMETP UMEET NPaBUNbHbBI 72-YTONLHHK.
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PaceMOTpHM NPasHAbHBIH #-YTONBHHUK, BIHCAHHBIN B HEKOTOPYIO
OKPYXHOCTb, U BO3bMEM NIO0YIO TOUKY 4 HA 3TOI OKPYXHOCTH, OT-
JIHYHYIO OT ero BeputdH (puc. 465). CoennHuM TOUKy A ¢ ABYMS cocen-
HHMH BEPIIWHAMH 3TOFO MHOIMOYIOABHHKA M YAATUM CTOPOHY, COSaN-
HSAIOWYIO 3TH BEPLUKHEL. TlonyduM BNHCAHHBIA (1 + 1)-VTOALHUK, He
SARIAIOLHACA TPABUIEHBIM, MEPHMETP KOTOPOTO Gonbille NepuMeT-
pa NPaBUABLHOIO H-yrolbHHKa. Cnenorate1bHO, MEPUMETP TPaBUSIb-
Horo {n# + 1)-yronsHuKa Tem Oonee GoMblle MEPUMETPA NPABWIBHOTO
A-YTONBbHWKA, BITUCAHHOTO B TY XE OKPYKHOCTL, W

TakuM 06pazoM. ecy 06O3HAYUTD Yepes P, NepUMETp MpaBHab-
HOTO /7-YTOJBHHKA, BITMCAHHOTO B OKPYXHOCTh, TO

P,<P,<P<..< P <.

C opyroif cTOpCOHbI, 3Ta MTOCNENOBATEbHOCTE HE MOXET HeoTpa-
HWYEHHO BO3pacTaTk. Beab nepuMerp M000rc BIIMCAHHOTO MHO-
TOYTONbHWKA MEHBIIE TIEpHMETpa AGoro ONUCAHHOTO MHOTOYTONb-
HHKA.

OrpaHH4eHHOCTb NEPUMETPOB
BNMCAHHBIX MHOTOYTOJIbHUKOB

O0bsicHHM 3TOT (akT. EC/IM BHYTPH HEKOTOPOrc MHOTOYIOIBHHKA
COAEPKHTCA BHINYKAbIA MHOTOYIONBHHK, TO NEPHMETP BHYTPEHHETC
MHOrOYrobHHKA MeHbLUe nepuMeTpa BHeww Hero, [Nokaxem, noyemy
ato Tak. [lpoBoas nocCASZOBATEALHO NPSMONHHEHHBIE Pa3pedsl,
MOXHO K3 JAHHOTO MHOTFOYTrOoAbHMKAa BBIPE3aTh N00o# BbIMYKALIA
conepxalMiica B HEM MHOTOYTOABHHMK {pHC. 466). A TIpU KaOXIOM
paspe3se mepUMeTp OTPe3acMOi YAaCTH YMEHbILAETCA.

Ecnu ofo3Hauutek yepes I1 nepuMerp 1106010 GCNUCAHHOTO OKO-
JIO 3TO XK€ OKPYXHOCTH MHoroyroabHuka, To P, < 1 npn Bcex n.
HUrak, P, < P, < ... < P <. <IL

A

P, <P

" q=1

Puc, 465 Puc. 466
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11.3

[lepuMeTphl NPABHABHBIX 72-YTOJILHHKOB
H JJTHHA OKPYXHOCTH

TakusM 06pasoM, NOCIENOBATENLHOCTE NMEPHMETPOB YIPABHIBHLIX
BNWUCAHHLIX #-YI'ONbHUKOB SBAAETCA BO3pacTalolleldl M orpaHHYeH-
Hofi. A niobas NOCAeAOBATENBHOCTb, OOMANaIIIAS 3THMH NBYMS
CBOMCTBaMH, SBIAETCH CXOORMWENCA. DT 03HAYACT, YTO CYLIECTBYET
TaKOe YUCIO, 0003HAYMUM €T0 Yepes L, K KOTopoMy YHcha P, no Mepe
BO3PACTaHUA A HEOTPAHHYSHHO NpUOIHXAIOTCY.

B paccMaTpMRacMOM ClTYYAE MOXHO YTBEDAKIATD, UTO CYIICCTBY-
€r yneno L, Gonvwee moboro 3 wncen P,. OnHaxo npu oM L
MOXHO BbIOpaTEL TaK, YTO Kakoe 65 MRIEHbKOE NMONOXHTENLHOE YHC-
0 € MBI HH B3UTH (MaIeHBKHE NOJOXHTEABHbBIE YHCAA B MATEMATHKE
yacto obo3HavaloT rpedeckoil BYKBOH € — «3NCHAOH»), HANIPHUMEpP
g =0,01, 0,001, ..., 0,0001, ..., HAaYMHAA ¢ HEKOTOPOrO MOMEHTA, T. €.
€ HEXOTOPOro HoMepa NV, sHaueHHst P, GyayT oTnuuateea oT L He Go-
iee yeM Ha €. B naHHOM ¢jlyuae 3TO O3HAUYaeT, UTo MpH scex n 2 N
BHINOAHAIOTCH HepaBeHcTRa L — ¢ < P, < L (puc. 467). Bee unena P,

HaunHasa ¢ NV, Oyayr pacnonaraTecs BHYTPH OTPE3Ka ¢ KOHUAMKU L —¢, L.

I —

P, P, Pi... P, P, ...

"

Puc. 467

€ L

Benuuynny L Mbl 1 npuMem 3a LaWHY OKpyXHOCTH. Hanom-
HHM, YTO T — 3TO OTHOLLEHHWE JNHHBL OKPYXXHOCTH K €€ aHaMeTpy, T. €,
L=2nR

OueHKa pa3HOCTH NEPHMETPOB NPABIILHBIX
ONUCAHHBIX M BIMCAHHBIX 71-YTOJbHUKOB

OcTanoch OTBETHTD SIUE HA OAUH BOMPOC: €C/IH PACCMOTPETE [TOC/IE-
JOBATENALHOCTD NPABKIbHBIX OMUCAHHBIX 2-YTONBHHKOB, TO OYOVT 1K
HX NepUMeTPbl CTPEMUTLCA K TOH Xe penuyuHe L?

MOXHO 10Ka3aTb, YTO, B OTAHYME OT MEPHMETPOB BNUCAHHDBIX
MHOCOYIONBHUKOB, TEpHMETPbl NMPaBHIAbHBIX ONUCAHHBIX MHOTO-
YTOJTBHHKOB MOHOTOHHO YMEHBLUIAIOTCA W OrpaHHueHsl CHuly. U3
3TOrO MOXHO 3aKNIOUNUTh, YTO OHY TAKXKEe CTPEMATCA K HEKOTO])Oﬁ
Be/INYHHE, a 3aTeM YXKe JOKA3BPaTh COBNageHHe NpeaeibHbIX BEan-
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YHH AT BIHCAKKBIX H OMMCAHHLIX OKpYXHocTeid, MEl Xe nocTynuM
HHa4ye M A0KaXKEeM TEOpeMY, U3 KOTOPOii CIeAYET, UTO NPH GOMbLIHX 7
PasHOCTE NEPUMETPOB OMMHCAHHBIX M BITUCAHHBIX A-YTOJIbHHKOB CTa-
HOBHUTCH CKOJIb YTOIHC MaJIOH.

Teopema 11.3 (ouenxa paznocmu nepumempoa).

Eeau P, — nepumemp npasuibno2o n-y204bHuKa, 6NUcCan-
Ho2o 6 oxpyxcuocms paouycom 1, a I1, — nepumemp onu-
CAHHO20 OKOAOQ 35MOl OKPYNCROCMIU NPACUABHOZ0 N-y20.14b-

nuxa,mo0 <II — P, < 1;02_0.

Joxazameavcmao. Tycts A v B — aBe cocelHHE BEPLIMHEL
NPABHABHOTO BIIHCAHHOTO B-YIOJBHHKA (pHe. 468). TIpopeném depes
A v B xacareabHbie B 0003HaMNM Yepes ¢ TOMKY HX nepecedeHud. Io-
HATHO, YT0 AC ¥ C8 paBHEI NOMOBHHE CTOPOHH NMPABWILHOTO OIIHCAH-
HOTO #1-YTONLHHKA.,

IMycth AB = 2x, AC = CB = y, O — ueHTp okpyxHocTH, D —
cepeaHa AB.

B ripsmMoyroasHoOM TpeyYroiibHHKe OAC ¢
NpsAMBIM YTJIOM NPpKH BepIIHHE A H3BECTeH KaTeT
OA =1 u BrcoTa AD = x, OnyImEeKHaa Ha THU-
norenyay. Haitném karer AC = y. [1o Teopeme
[Mudaropa 13 TpeyronbHUKa OAD HaxonHM

OD= JOA* — AD* = J1 - x2.

W3 noneObua tpeyronbHUKoB ACD 1 OAD ume-
eM

AD OD° x N — 2
Taxum oGpasom, y = X .
A1 — 2t

Teneps paccMoTpuM pasHocTb I, — P,. TlocKoibKy X M y — fl0-
JIOBHHbBI CTOPOH COOTBETCTBYIOIMX #-YTONBHHKOB, HMEEM

M,- P,=2n(y-x)=

=2nx( ! _1)—_-2nxl_—l_xz=

J1 — x? 41 — x2
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11.4
(1 - 41 =)+ J1 —x?) _

=2nx
JU=2(1 + J1 = x?)
== =x})  _ 2nx3

JT-R+1-x2 Jl—-x2+1-x

Tak kak x — MONOBHHA CTODOHB! MNPABHABHOTO BNHCAHHOIO
A-YTOINbBHHKA, TO € POCTOM 7 BEMTHYMHA X YMEHBLIAETCA, a 3HAMEeHa-

Teny qpodH pactér. Ho yxe npu # = 4 iMeeM x = ? H 3HaMeHaTenb

Gonablue 1, cnenopaTeNbHO,
3
I,—P,<2nx’ npn n=4
Janee 3aMeTUM, UTO 2nx — NepHMETp NPABHABHOTO BTHCAHHOTC B

€IHHHYHYIO OKPYXHOCTb 2-YIOIbHUKA. SHAYMT, 2nx < 2 ux < 1—: .
Takum 06pa3oM, OKOHYATENBHC MOTYYaeEM

1 1 . 100
H,,—P,,<21t3; < 2'(3,2)3' "—2 < ?.

M3 npopenHHBIX paccyXaeHHIA cAelyeT, YTO 3TO HEpaBeHCTRO
BBITIGJIHACTCA NpH /2 # 4, IpH 7 = 3 €ro JIETKO [IPOBEPHTEL Herlocpea-
c¢rBeHHo. {Cacnaitte 310 caMocToATeNbHO.) W

Ha camoM menie ykazaHHas pa3HOCTh MEPUMETPOB MeHbLe (NpH-
MEPHO BTpoe) MpH Gonbliix #. TIABHBIM ABISETCK TO, YTO TEMEPb
MOXHO CAENaTE BaXHbI BRIBOI.

Ilocaedosamenvnocme nepumempos npasuUAbHLIX ORUCAM-
HBIX N-Y2O0RbHUKOE REO2PAHUMEHHO NPUBAUNCAEMCR K Mol xce
camoli eeauuune L — Oaune oxpyxcuocmu, wmo u nociedosa-
MeABROCING NEPUMENPOS NPAGUALHBIX GRUCAHNBIX N-Yy2O0AbHU-
Ko,

11.4. ILromans Kpyra 4 €ro 4acrem

TTocae Toro KaK Bbl HAYYUAHMCH BBIUMCIATE IIHHY OKPYXHOCTH, HE CO-
CTABHT QOJILLIOIO TPYAA BHBECTH (hOPMYIY INA BEMHUCICHHS ILIQIIALH

Kpyra.
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[11.4

ILnomanae Kpyra

#9 PaccMOTPMM Kpyr paanyca R. ONMIEM OKONMO HEr0 NPABHIbHbLA
n-yrofbHuK. Ecan P, — nepuMeTp 310r0 7-yrojAbHUKA, a .5, — nio-
WALB, TO UMEET MECTO PABEHCTBO

S,=1P.R

ITpu Bo3pacTaHuM /1, KaK BLI YK€ 3HAeTe, BeIMUHHa P, yOHBaer
H cTpeMuTeA K L = 2n.R — nnuHe okpyxHocTH. [1ocaenoBaTensHOCT
S,, € POCTOM 7 TaKXe YObIRACT H CTPEMHTCA K BeIHYUHE S = TR, Ko-
TOPYIO MBI IPHHWMAEM pasHol fuiollanm kpyra (puc, 469). Hetpyn-
HO NOHATD, YTO TO XK€ CAMOe 3HAYEHHE AN MLNOMATH KPYTE MBI TIOSTY-
4aeM, paccMaTpHBasA NOCASHOBATEBHOCTE NAOINAACH NPABHABHBIX
BIIMCAHHBIX H-YTONBHUKOB. TIpH 3TOM, €CAM TIOCNEAORATEIBHOCTD
naoufage’ onUCaHHBIX MHOTOYTONBHHKOB YGHIBAIOMIAA, TO NOCAEN0-
BaTeNbHOCTL TUTOLIAaAeH BOWCAHHBIX MHOTOYFO/bHHKOR BO3pPacTalo-
wan. HTak, nnowans Kpyra BeIMHCAAETCS NO GopMyne

S=xR2,

ILnowans cexkropa

@ PaccMOTPHM Tenephb CEKTOR, COOTBETCTBYIOLUHI ICHTPAIBHOMY YIAY
BEAWYHHON o (0 — panuaHHas Mepa yria) (cexmop — 3TO 4acThb
Kpyra, orpaHHYeHHad ABYMA paauycaMu M AYroi, Ha KOTOpPYH OHU
onupalorca). Ecian S, — ruiowaib 3T0ro CeKTopa, TO HMEET MECTO

S
PaBEHCTBO F“‘ = % {NAOLIANN ABYX CEKTOPOB OTHOCATCR KAK MX LEH-

x
TPAILHBIC YIIbI, S, — NIOLIAAb [TONYKPYTa).
Takum ob6pazom (puc. 470),

S, =5 R2,

Puc. 470
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Ecmn I, = oR — nnuHa Oyru, COOTBETCTBYIOWICH UCHTPANbHOMY
yray o, TO

S, =3LR.

ILnomaan cerMeHTa

9 JInsi BEIMHCEHHA TUIOWANH CEMMEHTS (CeameNnm — Mo wachms Kpyed,
0ZpAHUMERHAR X0pOooii 4 coomeememeyiouieii dyzoii) ynobHO paccMar-
PHBAEMYIO IUTOIIAIL TIPEICTABUTL B BUIE PASHOCTH TLOILATEH CEKTOpa H
TpeyroAeHHKa (puc. 471). B pesynsrare mns niowmagn J, CerMeHTa, ayre
KOTOPOFO COOTBETCTBYET LICHTPANbLHBIR YION ¢, MOAYYHM CASOYIOWYIO
dopmyay:

0. = 1r% — 1 Rosing = X(a — sina)
2 2 2 .

(KcTatu, u3 3104t GopMyIH CReOyeT, YTO NPH BEex
0. MMEET MeCcTO HepaBeHCTBRO sin o < o.)

AB® 3amauu, 3aI1aHUA, BOIIPOCH

@ 1379. 3anHiunTe B MOPAAKE BO3PACTAHHSA CNEAYIOLINE BETHYU-
HBL IUIOWAAE KPYTra PaAUycoM |, MNOLWAIH NIPABHABHBLIX LLIEC-
TH- M ABEHAALATHYTONBHUKOB, BMIMCAHHAIX ¥ OMNKCAHHLX MO
OTHOLIEHKIO K S5TOMY KDYTV.

&) | 1380. Kakas 3 puryp umeeT 661bUIYIO IIOMALL ¥ HA CKONb-
KO: KPYT, OTPaHUYEHHMHA OKPYKHOCTbIO, IIMHA KOTOPOii
paBHa |, Ui KBagpar c nepumMeTpoM 1?

1381. HaiiouTte cropoHy NpaBHABHOTO WECTHYTOIbHMUKA, DaB-
HOBEJTNKOTO KPYIY PANHYCOM 3,

@ 1382. B kpyre paamycom 1 nposeneHa xopaa anuaoit 1. [lyers
5 - Lmodiagk HAHMEHLINEND M3 MOJYUYHBIUHUXCS CErMeHTOB.
YemMy paBeH UCHTPaAbHBLA YroAl CEKTOpa, HMEIOLIero To-
wank .5?
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1383(m). Hainute nnowans obuieli 4acTH ABYX KPYroB ¢ pa-

maycamu | n /3, paccTOAHME MeXay LEHTPaMHM KOTOpPHIX
paBHO 2.

1384(T). B kpyre panvycoM | rnpoBeieHbl IBe Henepecexao-

IMECA XOPAB! WTHHOMN A2 1 /3. OHM pa3sgenuny Kpyr Ha TP
yacTH. FIpH 31oM nmaowans Hautoabiueh YyacTn Goablle YeM
2.3. Hafigute nmaowwanb HauMeHbileh 4acTu.

1385. Haiiaute nnowank o6luei YacTH YeTHIPEX ¢AMHHYHBIX KPY-
[CB, LEHTPhl KOTOPBIX HAXQOATCA B BEPLIMHAX €OWHIYHOIO
KBaIpara.

1386(T1). B Tpeyroashuke ABC yron B paseH 140°, BmcoTa

K cTopoHe AC papHa 1. PaccMotpuM kpyr pamuycom 2 ¢
LeHTpOM B Touke B. Hailaurte mmoiane o0weH 4acTh Tpe-
yronoHuka A BC v Kpyra.

1387(m). Ha nnockocTH AaH oTpe30K AB v npsamas /, nepneH-
oukyaapHas AB. Tlycte M — npoussoabHas Touka Ha [ Jlo-
KaxxuTe, 4To 11ollanb GUryps, saMmetaeMoli A8 npu ppaiue-
HHWH BOKpYT M, He 3aBUCHT OT MONCKEHHA TONKH M.

1388, Hokaxurte, 4To Nolliaab apbenoca
Apxumena MoXeT GLITh BbIMHUCASHA N0

dopmyne inCDz (puc, 472).

1389(T). BepluuHb! NPABKABHOIO 1LIECTU-
YTONbHUKA CO CTOPOHOM 2 CYXaT LeH- Puc. 472

TPAMH KPYTOB PAIHyCOM J2 . HaiavTe naowwanp yacTu wec-
THYTOJAbHHKA, DACTIONOXEHHOH BHE 3THX KPYIOB.

1390. Joxkaxure, uto npn 0 < o < g UMeET MEecTO HepPaBeHCTBO
a< (go

1391. BoaMoXHO M, yTOGBI CyMMa paanycoB HEKOTOPOTO YHCIa
KpyroB Oelta Boaswe M), a cyMMa ux mioimaneii MeHbile
0,01?

394



1392. Touku A, B, C, D nexat Ha oaHOR npaMoil ¥ cneaywor
ApYTr 3a JpYroM B YKA3aHHOM MNOpAdKe, npHueéM AD = a,
BC=b, Haitaure mromaas GUrypH, orpaHHYeHHOR mony-
OKPYXHOCTAMH ¢ auameTpamu AB, AC, BD u CD, npyn aToM
NIEPBHIE IBE NOAYOKPYKHOCTH PACTIONOXKEHK MO OOHY CTOPO-
HY OT npsiMoii AD, a ABe nocJAcAHNE — MO APYTYIO CTOPOHY.

1393(T). JoKakHTE HepABEHCTBO:

2500 — 100< J1+199 + 2+ 198 + ...
o+ 99 ¢ 101 < 2500m.




12

KoopanHaThl 1 BEKTOPH

Koopauuamnbu? Memod, 803-
HUKHOGCHUE KOMOPO20o OOBIYHO CERA3DIBAHOM ¢ UMEHEM BeIUK020
gpanuyscrozo mamemamuxa u gutocopa Pene dexapma, sxcua-
weeo 6 nepeoil noarosure XVII 6., npouseén nacmoswuit nepe-
GOPOM 8 2eoMemplitl U He moavko & Helt, Ceco0na & Aol ec-
MeCMEeHHON AU MEXHUMECKOU HAYKe, 6 MeopemuydecKux u
APAKMUYECKUX UCCACO0BAHUAX OYeHb WUPOKD UCHOALIVIOMCA
KOOPOUHaMbL,
Memod Koopdunam daém YRHUGEPCANbHBII CHOCOB ROCMAasUMb 8
COOMBENICMBUE 2COMEMPUYECKUM 00beKMam — ueypam, Au-
HUAM U M. Q. — Me .1l UHBIE AA2ebpauuecrKue Shipadcerus Uil
coomuowenun. Hunaqe, memod roopduxam — 3m0 crocob
HEPEBOOA ¢ 2EOMEMPUHECKO20 ATBIKA HA A36IK dA2ebpsl, hocae
HE20 SEOMEMPUYECKUe NPODAEMbE Npespaluaromca ¢ aszetpau-
HECKUE W Mbl NOAVHAEM B03MONCHOCMb UCHOALIOBAMb O4A
DEWEHUA 2eOMeMPUHECKUX 3a0ay aneeSpauveckue Memodet.
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12.1. JexapToBbl KOOPAHHATHI
HA IIOCKOCTH

Och

@ PaccMOTpUM ABE B3AUMHO NEPNEHINKYAAPHLIE NPSMbIC HA MJIOCKO-
cty. O6o3HaduM Uepes O TOUKY NepecedeHus THX NpAMEBIX U Gyaem
CUHTAaTh, YTO KAXAafA M3 HHX ABIASTCHA YHCAOBOIH OCBHIO, WIH 6ChIo
Koopdunam, ¢ Ha4aloM B Touke O W paBHEIMH SIHHWYHBIMHA OTPe3-
kaMu. [Ipd 3TOM 0QHY M3 3THX NPAMBIX (yAeM CUMTATE NepBoil U HA-
I0BEM OCHIO HKCO8 WM OChI0 GOCHUCC, 3 BTOPYIO TIPAMYIO — OCbi0
uzpexoe VMU ocero opounam (puc. 473),

Takas napa nepneHAHKYASPHBIX NPAMBIX 3303&T HA TIOCKOCTH
dexapmosy cucmemy Koopounam.

Tenepb N0 IOCTATOYHO NIPOCTOMY NMPAaBUITY Kaxaol TouKe muoc-
KOCTH MOXHO NMOCTABHTDL B COOTBETCTBHE TTAPY YHCE, 4 BEPHEE, YNO-
PALOYEHHYIO Napy YHCel — KOOpOuRansl STOH mouxu.

[ycTh 4 — NpoU3BOIBHAA TOMKA ILICCKOCTH, A, — NPOCKUHA A HA
ocb abcumce, A, — npoexkuua A Ha och opavHat. [lepsas KoopauHara
TOYKH A4, Wau aBeLcea ToukH A (GyaeM obo3Hauats eé Byksoil x), ABMA-
€TCs1 MONOKMTENABHOM, €CIH A, JIEXHAT Ha TIONOXHTENLHON NOIYOCH OCH
abcumce, M OTPHLATENMLHON — B MPOTHBONONOXKHOM chydae. AGcamior-
Has BeSTMMHHA abCLMCChI paBHa UTMHE oTpeska OA|. AHATOrHYHO TOYKA
A, 3a1a€T BTOPYIO KOOPAMHATY — OpAWHATY TOMKH A — Gynem obosHa-
yarhk e€ OykBoii y (puc. 474).

Totr GaKkT, YTo X U y — COOTBETCTBEHHO abCLMCCA M OpAHHATA
TOUKH A, 6yneM 3anMchIBaTh CleaylnimmuM obpasom: A (x; ¥}, IToHaT-
HO, 4TO TOYKe O COOTBETCTBYIOT IBE HyJAeBsle KoopauHarte: O (0; 0).

g ¥y
=
g A (x; »)
=4 A, (0; »)
S Ay
.- 1
3 | :
, . o] -
ol 1 . L] -
Ocob afcumce X A 050 *
Puc. 473 Puc. 474
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Beensa takMM o6pa3’oM KOODAWHATH Ha TUIOCKOCTH, MBI YCTAHO-
BIJIM B3aHMHO OMHO3HAYHOE COOTBETCTBHE MEXKIY TOYKAMH IUIOCKO-
CTH W YNOPALOYCHHBIMH TapaMu 4ncefl. BhipaxeHue «B3aWMHO
OFZHO3HATHOE COOTBETCTBHE» B JAHHOM CAY'Uae O3IHAYAET, YTO KaX-
DO TOYKE ILVIOCKOCTH COOTBETCTBYET Napa YMcen, A KaXnoi nape 4u-
ceNn — ToYKa NACCKOCTH, [TpH 3TOM BaXHO, B KAKOM NOpPsLOKE 3alli-
caHbl 3TH yucna. Tak, touka M (2; 3) v Touxa K (3; 2) — pasntuuHbie
TOYKHM ILockocTH. MMeHHO 3TOT (bax'r obo3Ha4aeT APUIATATENBEHOC
«YTIOPASOUEHHAA».

s Beex Touek ocH abcuUMee opaMHATA PAaBHA HYIIO, a A TOUEK
OCH OPIMHAT HYJIO paBHa abcumcca.

@opMyaa paccTOosiHUS MeXXY ABYMS TOYKAMM

8 Ilycme A u B — Oge mouku naockocnu, Koopounamst Komopsix
& dexapmoeoli cucmeme xoopounam: (xy; y,) u (x;33 y,), mozda

AB= [(x; — x)* + (3 — y*

VYkazansad GopMyna, no CyLecTsy, ARMeTeA TeopeMoii Iudaropa,
JanucaHHOR B KoopavHarHo# dopse. B camoMm aene, myctb A, u B, —

COOTBETCTBCHHO NPOSKUHH Touek A u B Ha ock abcunce, M — npo-
eKilua A Ha npaMyio BB, (puc. 475).

HUmeeM: AB — ranoTeHy3a NPAMOYTONLHOIC TPEYTONBHUKA €
KatetamMu AM 1 BM, Ho AM = A,B, = |x, — x||. TouHo TaK Xe

BM= |J’2—.V|l-
CnenoBarensHo,
AB2=AM?*+ BM? = (x, — x)? + (¥, = y})?

K popMyNia NOKa3aHa.

y
8,(0; vy) B
4Oy ML)’: -yl
23 0 A |x2 _xll
(7] A, (x;0) B (xx0 x
Puc. 475
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AB® 3agaun, 3amaHus, BOMPOCH

1394, [MoctpoiiTe B DaHHOH NeKAPTOBOW CHCTEMe KOOPAMHAT
TOMKM A (2, 7); B(=2; 7y, C (—=7; 2); D (=7, =2).

1395. Haiinnte paccTOSHHE MEXIY TOUKaMH A U B, ecau:
a)A(1;7), B(=2;4);
B) A (3;0), B(0; 4);
ry 4 {0,17; —0,04), B (0,05; 0,01).

1396(B). YKaxuTe Bce TOUKH A(X; }) KOOPAHHATHOH NMNOCKO-
CTH, I KOTOPEIX:
axz0,y<0; B x=1; M2 +yl< |
x>l y<s-—I1; nNxvt+l=x+y;

1397, Hailzute BCe TOYKH OCH abCcUMCC, YIATEHHBIE Ha pac-
CTOSAHKE, paBHoe 5, o1 ToukH A (14; 3).

1398. PaccMOTPHM Ha KOOPIHHATHOM IVIOCKOCTH TOUKH A (—2; 5)
u B (4; —3). HaitouTte KoopaMHATEI TOUKU M, ecnu:
a) M — cepenyina AB,;
G) M — TouKa Ha oTpeske AB Takan, utTo AM . MB=1:2;
B) M Touka Ha npsamMoit AB Takan, uTo AM : MB=1.2;
YAM=MB=10;
ny AM? + BM? =50,

12.2. YpaBHeHHe JHHAH

OKpYKHOCTD M pAMAS
HA KOOPIHHATHOM MJIOCKOCTH

Becaxoe ypaBHeHHe, CBA3BIBAIOMEE MEXIY CO- x14y2=]
0ol x 1 y, 3a8a€T HA KOOPAMHATHOW TLIOCKO-
CTH, KaK TPaBHIO, 4unuto. Tax, HarnpuMep,
ypaBHeHHe x2 + y? = 1 3am8T Takue TOYKM
TUIOCKOCTH, U KOTODEIX PACCTOSHME IO Ha-
yajla KOODIHHAT paBHO 1. Benb x? + y2 — 310

Y
KBaJpaT paccTOsiHug OT Touku M (x; y) mo Q

A
¥

x
Havana koopauHaT — ToukK O (0: 0). Cneno-
BATEIbHO, X2 + ¥2 = | — 3T0 ypaBHeHHe OK-
PYXXHOCTH €AMHHYHOTO painyca ¢ LEHTPOM B

HayaJie KOOpAHHAT (puc. 476). Puc. 476
399



B neproil ¢pase naparpada Mbl YIOTpeGHIHM BRIpAKEHHe «KaK
MPaBHIO». ITO 3HAYMT, YTO HALIE YTBEPXASHHE JOMYCKAET HCKAIOUE-
Hua. HanpuMep, ypasHenue (x — 1)2 + |y + 2| = 0 onpeneaseT oaHy
ToukKy M (1; —2), a ypasHeHue x2 + y2— 2y + 3 = 0 poobI1ie He HMeeT
pelenui H 3anaéT Ha KOOPAWHATHOW MIOCKCCTH ITYCTOS MHOXKECTBO.
MoxHo npuayMaTh ypaBHEHHA, KOTOPEIM COOTBETCTBYET [TONVILIOC-
KOCTh MU YTO/1. BO3MOXHB! M ApYTHE KCKNIOYEHNA, HO eLI€ pa3 noa-
YepKHEM, KaK MPaBuilo, KAXIOMY YPABHEHHMI) COOTBETCTBYET HA KO-
OPAHHATHOM ILTOCKOCTH HEKOTOPaA TUHHA.

3aechk 06BIYHO BOSHHKAIOT ABE B3aMMHO 0GpaTHBIE 3a1a4H.

I. TIo 3anaHHOMY YPaBHEHHIO, CBASLIBAICLIEMY X H J, [IOCTPOHTD
COOTBETCTBYIOYIO AWHHID. C MOJOOHbIMHA 330449aMH BB YaCTO HMee-
Te A0 Ha YpoKax anredpbl. K HUM OTHOCATCS TAKHE THITHYHEIC a7i-
refparyecKne 3a1ayM, KaK 3a0ayM Ha NOCTpoeHue rpaduxkoB PpyHK-
L.

2. Haiitn ypapHeHue, 3ajaioulee JaHHYIOD JUHMIO THIOCKOCTH,
C takuMu pofyieMaMi MBI CTAIKMBAEMCS B TEX CIYYAAX, KOTOA XO-
THM HCIIONbL3OBATL METOA KOOPAWHAT WIS PEILEHHA TOH HIH KRO
reoMeTpHIecKoM 3aaayH.

Mebi, o cyiecTBY, HMEEM OEJIO JHWIEB ¢ ABYMS RIOCKMMM JIH-
HUAMU: OPAMOI N OKPYXHOCTBIO, MO3TOMY Hac OyayT WHTepecoBaTh
YPaBHEHMWA, 3aA3101IHE HMEHHO TH IHHHMN.

YpaBHeHHE OKPYKHOCTH

@ OnpenencHyue OKPYXHOCTH, DaHHOE B § 2.4, AerkKo nepeBOANTICS Ha
KOOPIHHATHBIH A3RIK.

IIycTh TOMKA Q — UEHTP OKPYXHOCTH {NPUBEYHOH OykBoii O MBI
0603HAYMAM Hauano KOOPAHHAT) MMeeT KoopauHat {(a; b), R — pa-
OUYC OKPYXHOCTH, M (x; ¥} — HekoTopag TOYKa Ha OKPYXHOCTH
(puc. 477). T1o onpeaeseHUIO OKPYKHOCTH QM = R,

Tenepb ocTaérca BhIpa3zuTE MQ no
yh M3BECTHON (hOpMYyINE Yepe3 KOOPAUHATH
M(;y)  Touex M u Q v BO3BECTH PAaBEHCTBO B

R xpanpat. B pesynbtate HMeeM

ul »

o v X [ToAy4HBLLCEC YPABHEHHE U ARNSACT-

CA ypasHeHHeM OKPYICROCMU C UeH-
Puc. 477 mpom & mouxe Q (a; b) u paguycoM R,
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KcopauHato mofoil Touky M (x; ¥) OKPYXHOCTH YHOBNETBOPSIOT
3TOMY YpaBHEHHIO, a Aobas Touka M (x; ¥), KOOPOHHATH KOTOpO#i
YROBAETBODSOT ITOMY YPABHEHHIO, JIEXUT Ha OKPYXKHOCTH,

IlpH pelneHUH reOMeTPUYECKKX 32024 KOOPIHHATHEM METOAOM
B SONMBIDWHCTBEE CAYYAEE HE OTPAHHUMBAIOTCA MEPBHIM 3TaNoM — me-
peBofoM Ha anrebpandeckuit A3bIK M pellicHHEM anrebpaniecKoi 3a-
Dayd. Mbl JOJDKHBL TAKKE CYMETh NaTh FTEOMETPHYECKOE TONKOBAHHE
MOYJEeHHOMY aNreGpanueckoMy peaynbraTy, B YJACTHOCTH, YBHAET B
MONYYHBIIEMCS COOTHOILEHHH YPAaBHEHHE OKPYXHOCTH H B TOM CJIy-
Yyae, KOrda 9TC YPaBHEHHE JANHCAHO B HECTAHAAPTHOM BHIE.

Chenyer 3aNOMHUTD, 4TO YPABHCHHE

x2+yl+ax+by+c=0
3383ET AMGO OKPYAKHOCTH, JTHEO TOUKY, JTHOO ITYCTOS MHOXECTBO.
Y1o0bL OTBETHTE HA BOTIPOC, KAKOI MMEHHO CITyuait MMeeT MECTO IS
IAHHOIO XOHKPETHOTO YpaBHEHMWN, HAAO BBLAGTHMTE NMOJHBIE KBal-
pathl o x N y. C 3THM MPHEMOM BEI Y3X¢ BCTpPeNAINCE Ha YpOKax ali-
reGpel MPpH H3YYEHHH KBagpaTHoro TpéxuneHa. Hampumep, ypaeHe-
Hue x? + y? — 4x + 2y = () MOXHO NpeoBPa3OBATH TaK:
x2—4x+H+(p2+2y+1)-5=0, x—22+(+1y2=5.

TakuM ofpaszoM, pacCMATPHRAEMOE YDaBHEHHE 3a036T OKPYKHOCTE C

LEHTpOM B Touke Q (2; —1) u pamrycoM /5.

YpaBHeHHEe NpAMOii, npoxonsmneii
Yyepe3 HAYATO KOOPAHHAT

&) Buisenem Temeph ypaBHEHHMe NpsaMOi

Juann, HaunéM co cnyyas npamoi, y
NpOXoAslei Yepe3 HAYamo KOOPAHHAT.

IlycTh yron, obpasoBaHHBIN pac- & M (x; )
CMaTpHBaeMOid NpAMOl ¢ MOAOKHTENb- &

HEIM HamnpaBlcHMeM ocH abcluce, pa-
BEH (1, MPHYEM OH M3MepAETCH NMPOTHB
OBHKEHUSA YacOBO crpeniku (puc. 478), a

TaK 4TO BEMMMMHA o M3McHAeTcA oT (° e -
oo 180°, TIpH 3TOM MBI HCKIIOMAEM M3
paccMOTpeRMA cnydaif, Koraa npsmas
NEpiIeHANKYAAPHA OCH alCumce, T. e.
COBMANAET ¢ OCbIO opauHAT. Iomoxum
k=1g o. BenvuuHa & MoNOXKKTENbHA, Puc. 478
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=)

Koria npsimas npoxoauT B 1 v 111 yeTBeprax, H oTpHUATENLHE, €CTH
3Ta npAaMada npoxoaut Bo I u IV yerseprax.
Benununa k nassieaemcea yzsoavim xoadpuuenmom npamoil.
INycte M (x; y) — npoM3BONbHaA TOYKA NpaAmoit. TTo onpenene-

HHIO TAHreHca k = tgo = i, UK

Tlonyd4eHHOE COOTHOWICHHE SABJAAETCA YPAGHEHHEM NPAMOI,
npoxodayedi nepes navwaso Koopounam. B TakoM BuIEe MOXHO 3a-
MACaThH YpaBHEHHE MIOGOH npsiMoli, kpome npsmoil, nepneHoHKy-
JApHOH ocu abemuce, T. €. OCH OPAMHAT, KOTOpas MMEET ypasHEHHe
x=0.

¥YpasHeHHE NPAMOI ¢ YIIOBBIM K03t dHIHMEHTOM

€ PaccMOTpHM TeNeph NPOH3BONBHYIO TIPAMYIO /, He NepReHIUKYNSP-

Hy10 ocH abcunee, [Tyers 31a npsiMas mepecekaeT OCk OPIMHAT B TOYKE

P (0; b) (puc. 479). TIpopeaémM Yepes HavyaTO KGOPIMHAT Napaiienb-

HY10 eit npaMy1o /. PaccMOTpHM ke Toukd M (x; y) u M| (x; y,) ¢ onm-
HAaKOBOH aGCLIMCCO X, NeXalliHe COOTBETCTBEHHO HA MPAMBIX [ H /.

Kak BHI 3HaeTe, y, = kx, rae & — yrnoso# KoaphuuxeHT npsa-

Mo /| (atakxe /). Hethpéxyronsnuk OPMM, aengerca napauie-

JorpaMMoM. ClienopatefibHO, OpAHHATA TOYKY M TOAyYaerces: w3 op-
OMHATHl TOYKW M, Tak Xe, KaK OpAMHaTa Touku P noayqaerca ua

by

© MM (x; y)

M, (x;p))

Puc. 479
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OpIOHHATHI TOYKKM O — npubGapieHdeM b, T.e. y=y, + b. Takum obpa-
30M, ypaenenue npamoii 1 ¢ yaioosim Kosddunuenmom AMeeT BUI

B TakoM BHAE MOXHO 3aMHCaTh YpaBHEHHe jawboil mpamoit, 2a
HCKMIOYEHHEM TIPAMBIX, NMEPNEHANKYRAPHRIX OcH abcumce. Ecawm
[pAMAS MepHeHIHKYAAPHA oCH abCclLHCe, TO BCe €8 TOUKH UMEFOT Ol-
HY H TV X€ KOOPIHHATY X ¥ e€ ypaBHEHUE HMEeT BUI X = 4.

Fiié pa3s HanoMHUM TeOMETPHYSCKHT CMBICT TApaMeTpoB X B b,
BXOIAILMX B NOJYYEHHOE YpaBHEHHME HPAMOL:

k — yrnopolt xoadpyumneHT NpAMoi, paBHBIA TaHTEeHCY YTIA,
o0pa30BaHHOTO OPAMOH ¢ MONOXHTENLHEIM HaTIpaBieHHEeM OocH abc-
nuce (yroa u3aMepsaerca NpoTHB YacoBOM CTPEAKHU);

& — opavHaTa TOUKH MepecedeHmns OAHHON npaMoll ¢ ochlo op-
JKHAT,

O6iiee ypasHeHHE IPAMOT

&9 MoXHO crenarh BHBOJ, UTO MoGOE YpaBHEHHE NepBol CTENEHHN, T. €.
ypaBHeHHe BUAA

Ax+ By + C=0,

B KOTOpoM A W B He paBHEI HYJII0 GAHOBPEMEHHO, MPEACTABIAST CO-
Goii ypaBHeHHEe NpAMOH AvHMK (puc. 480). JaHHOe ypaBHEHME
HAa3bLIBAIOT OOHUM YPAGHCHUCM RPRAMOI.

[Ipur aTom ecnu B # ), 10, BoIpa3ye ¥ Yeped x, MOXHO 3TO ypaB-
HeHUE TIPUBSCTH K BUIOY ¥ = %x— g,
HHKO © YITOBBIM kO3(dhdmimenTom. Ecmu y
Xe B =10, T0O nonydaeM, 4TO ypaBHeHHE \j

uad y =kx + b, T. €. K ypasHe-

npaMofi, nepneHoUKYAIpHOH ocH abc-

uMce, HEMeer BHA X = _< abniee

A ypapietne |\ g,
OTMETHM, YTO €CJIU B OBILIEM YpaB- npamo x _
HeHuH Ax + By + C = 0 3aMeHHTh KO- O 3’,{ x
a¢pduanenTH Ha AA, AB u AC Aaa o
HEKOTOPOTO A # 0, TO MpAMas, 3agapae- ©
Masd ypaBHEHHEM, He H3MEHHTCA. Puc. 480




12.2

AB® 3anauu, 3anaHusg, BONPOCH

1399(p). Hanuiunte ypaBHEHME OKPYXKHOCTM, €CIM HaH of
HeHTP — ToYKa O ¥ TouKa 4 Ha OKPYKHOCTH:
a) 0(—1;2),A(0; 5).
6) Q(2:0), A(—1; -2);
B)Q();~-2),A(-1;2).

1400(m). Haiinute ypasHeHWe MpsMoOi, mpoxoadmeii uepes
TOYRY A ¥ napanieabHo#i npaMoii /, ecau:
a) A (2; —3), ypaBHeHHe APAMOIt / UMeeTBHA y = 2x — 5;
6) A4 (1; 1), ypaBHenyte npsMoit / uMeeT Bua y = —3x + 1;
B) A (3; 0), ypaBHeHME nipaMoit  umeeT BUa Jx — 2y = (.

1401(n). Touka M npyHAANEXUT THHHH, 3A0aBACMOI YpaBHE-
HueM |, a Touka K npuHAnNeXUT MTMHUH, 3a04BaeMOi ypap-
HenMeM 1]. HaawnTte HanBonbiuee W HauMeHbIIee 3HAYEHUSA
PacCcTOAHHS MeXay ToukaMH M v K, ecan ypasHeHna [ u 1

MMeIOT BHA!

I 11
ayx2+y?=3, x=52+{-12=1,
6)x2+y2—2x=0, x2—=3x+p? +y=100;
Byx2+yl—x+y—1=0, x2+y’+ 2% —y—-1=0;
Nx?+y’—2x+4y+5=0, x2+y?=3x+y—-5=0.

1402(B). OnpenenvTte BUO JTHHHH, 3a0aBaeMOH YpaBHEeHHUEM;
aAx+tyl—dx—6y+13=0;
B)x’>+yi—x—y+1=0
Byx2+yl—3x—-5y—-7=0;

Nny—1=4J5 - x2:
D x4+ 2xyl - 5x2 - 52+ 4=0.
1403. HaitonuTte yparHeHHe cepellMHHOrO NEPNeHAMKYNsSEpa K

OTpe3Ky AB, ecain Touka A UMeeT KoopauHatel {—2; 3}, a Ko-
OpOMHaThl TOuku B (1; —4).
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12.3]

yeckKoe MecTo Touek M TakHx, 4To:
a) AM2+ BM?=2AB?,

6) AM? — BM?= AB?,

B) AM = 2BM;

) AM2+ BM?2 — AM - BM = AB2,

ki ky=—1.

pe3 TOUKN A 1 B, eciu:
a)A(2;-1), B(-2;1);
6) 4 (3; 0), B (0; 4);
By A(4;3), B(3;2).

@ 1407, Haiinute paccTosHUE OT TOYKH A 0 pAMOit /, ecnu;

aA)A{;0), Ly=x+1;
)A(L4), Ly=3x=2;
pyA(=2;-1), I2x+3p+1=0.

1404(m). Haus Touxu A (1: 2) n B (3; 0). Haiioute reoMeTpH-

1405(m). okaxwure, uTo ecnu &, M &k, — yrnoshie ko3ddunu-
€HTH IBYX TIPAMHEX, HE IApalaeibHEX OCAM KOOPAMHAT, TO
YCIIOBME HMX NepREHAUKYIAPHOCTH 3aHaéTcid PpaBEHCTBOM

1406(m). Halfiaure ypasHEHUE NpAMOii, KOTOpas NPOXOAKHT Ue-

12.3. BeKTOopbl HA IVIOCKOCTH

Onpenenenue BeKTOpa

—
&9 PaccMOTPHM Ha [UIOCKOCTH 1B TOUKH A U B. O603Ha4UM uepes A B
eexmop AR, noHnMasi NOI 3TUM HaTpaBIeHHBIR 0TPe30K AB, 1. &, oT-
Pe30K, ¥ KOTOPOND TOHKA A ABNACTCA Havea1oM, a TOYKa B — xonyom

{puc. 481).
Takum oGpaszomM, Touku A u B, orpa-

—
HHYMBAICWKE BEKTOD A8, urpawor pas-
JUYHYK pOAb. UMEHHO B 5TOM B ITepBYIO
oUepEnb H COCTOMT T'MABHOEC PA3JINYHE ME-

—
Koy BextopoM AR M otpeskoM AB,

f— B

AR
A%

HAa%an0
Puc. 481
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[12.5

—_—
A Be TO4KH A ¥ B n1nocKoCTH 3a0a10T ABA pa3MYHLIX BexTopa A B

—
U BA onHHaKOBOM ATHHE H MPOTHBONOMOXKHO HANPABAEHHEE,

PaBeHCTBO ABYX BEKTOPOB

— —
€ [sa Bextopa AB 1 CD, pacnionoxeHHbIE HA OXHOM NPAMOH, CUMTa-
10TCS PABHBIMM, €CIH PABHBI OTpe3kn AB n CD, T. e. paBHbI WTHHB

5THX BEKTOPOB, a JY4H AB n CD 3analor 0NHHAKOBEIE HANPABJEHHA.

—_ —
Ecan ke BekTopul AR u CD He pacrmonoxeHsl Ha OnHoit mpsa-

MOH, TO OHHM CUHTAIOTCR PABHBIMY, €CIW YETHIPEXYTOIBHHK ABDC
(BepllIMHBI PacCMATPHBAIOTCA B JAHHOM MOPANKE) SBIACTCA mapai-
nenorpaMMons (puc. 482).

TakuM o6pazoM, Mbl MOXeM BEKTOp He TOJBKO TEepeMeliaTh
BIOJIb COOTBETCTBYIOWCH NMPAMOH, HO H NMEPEHOCHTb €ro Ha4ano B
MOBYIC TOUKY IIOCKOCTH. CeaoBaTesIbHo, 1A 0003HAYEHHA BEKTO-
pa HeT HEODXOAHMOCTH YKA3bBATh £T0 HAYa/I0 U KOHELL, H MOXHO HC-
NMOMLIOBATL O003HAYEHKA BHIA 4, &, { H T. I1., NIOMEILAA B CIIy4ae He-
OOXONHMOCTH Havalo COOTBETCTBYIOILEND BEKTOpa B YIOOHYIO TOUKY
TOCKOCTH.

JAns A1HHB BeKTOpa § OyAeM MCIONb30BaTh o6o3HaveHue |d| —
YUTASTCSH: «IIWHA BEKTOPa d» UK «<Mody4b BEKTOpA d» (pHC, 483).

Hyaespimt nazuigaemces eexmop, 0auna Komopo2o PpasHa Hy-
a0 (e2o navaao u Koney cosnadarom). O003HaYaeTCa HYIEBOH BeK-

>
Top 0. .

Ecnn aBa BeKTOpa @ H H MOXHO PacliONOXHTh BAONE OAHOMH Npa-
MOit, TO 9TH BeKTOpHl GyieM HA3BIBATH KOARURECAPHBIMIU, T. €, 1eXKa-
LLHMH Ha OOHOH paMoit.

Hynepoit BeKTOP MBI CUNTAEM KOJUTMHEAPHEIM T1000MY BEKTODY.

C D
/,,.—"D’/ %
p C
A —+
15 = b al
4 b A B |G| — momynb BeKTOpa d
Puc. 482 Puc. 433
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12.3

YMHOXKEHHE BEKTOPA HA YHC/10

&9 IIns moGoro BexTOpa d 1 MOGORD YMCna k OTPENEaHM BEKTOP b= ka,

ABIAIOLUMHACA MPOH3BEACHHEM BEKTOpa d Ha MO0 K, ¢ MOMOLLLIO
CREOYIOUIErO IMIPOCTOTO NMpaBwIa.
e 2 as
aexmap b xoasuneapen eexmopy &, npuNéM ezo nanpaeie-
_)
Hue cognadaem ¢ nanpasaenuem a, ecau k > 0, u npomueono-

aowcno, ecau k < 0, npu 3TOM
18] = Ik - I&).

(Ecnu & = 0, T0 nonyyaeM HyJeBOMA BEKTOP, T. €. TO4KY.) Takum
obpa3oM, I1KMHa BekTopa b B k| pa3 Goablne AAMHE BeKTOpa 4. Ecin
k = —1, TO noayyaeM BeKTOp —d, paBHBIl N0 BJAHHE BEKTOPY &, HO
NPOTHBONONIOKHO HanpabneHHHR (puc. 484). B uyactHoctu, 310

—3 -
o3Hauaer, uto —AB = BA,

Cnoxenne BeKTOpoB

&) Cymmoii nByx BexTopoB @ W b GyaeM Ha3uIBaTh BEKTOp & (& + b=29),

nony4eHHHR No CACAYIONIEMY NPABUITY (MPAgUA0 mpPeyzosbHuKa).
DECHOAONCUM GEKIOPY & U 3 max, wmolvt nawaio sexmopa

Z COGRAOAAD ¢ KOHUOM SEKmOopa & (puc. 485); mozda nawaiom

sexmopa ¢ dydem Hauwaro sexmopa 3, a €20 KOHKOM — KOHeEN

M3 onpeneneHWs CTOXEHHS cleayeT, Yro ia mobeix 4, Bu C
HMEET MECTO PABEHCTBO

—_ s
AB + BC = AC.

o

Puc. 484




=

IMpapuno cnoxeuusa ABYX HEKOJMNHHEAPHBIX BEKTOPOB MOXHO
cHOPMYIHPOEATL NHAYE, B BUIE HPACHAR NAPAAICAVSPAMMA:

_}
AYyCcms Ha%ala sexmopos 4 i Z COENAGAIOM; PaccMoOmpum
RAPAAACAOCDAMM, ¥ KOMOPO2O MU GEKIMOPH RGARIOMER CO=

I >
CEOHUMU CIMOPORAMI; MO20a CYMMOH 6eKmopoe a u 3 ReAnem-
ca eexmop ¢ — duazonas 3mozo napaaiierocpamma, ¢ rava-

A0M 6 obumieli dan sexmopos du 3 mouxe (puc. 486).

H3 onpeneneHts CyMMBbl BEKTOPOB {CM. NPABIIO Napaiienorpam-
Ma) CACAYET PaBeHCTBO

g+b=b+a.

BbIYeCTb M3 @ BEKTOP & — 3TO 3HauuT NpHOaBHTL K & BEKTOP,
NPOTUBOTIONOXHBII B, T, €.

d—b=a+(=b).

HepaBeHCTBO TpeyrONbHUKA B BEKTOPHOI (DOpPME 3AMMHCHIBACTCS
CNenyoluuM obpas3oM:

|@+ b| < |d| +|b|.
Tlpu 3TOM paBeHCTBO HMEET MECTO JJMIIDb LA KOMAWHEAPHEIX U O4U-
HaKOBO HaNpaBle¢HHEIX BEKTOPOB.

KoopaMHaThi BeKTOpa

&y Iycrs A v B — nBe TOYKH KOOPAMHATHON NNockocTH. Mx koopauHa-

Thi COOTBETCTBEHHO (X} ¥,) U (X5; ¥,). Torna xoopounames eéexmopa

—
A B 1axoBbl: (X, — X,; ¥; — ¥;). OHH NOAYYRIOTCA BoIYMTAHUEM H3 KO-
OPAMHAT KOHLIA BEKTOPA KCOPAWHAT €ro Havana (puc. 487).

Vi B (xy; v,)
’u
%
Aty |8l

0 x
o=~ X,
B=y-»y
Puc. 486 Puc, 487
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3aMeTHM, YTO B KaKo# OB TOUKE MIOCKOCTH Mbl HH NOMECTHAH
HAYAN0 BEKTOpA, ero KOOPOHHATE] GYIYT OZHHUMH H TEMR Xe.

Ipy YMHOXEGHHKM BEKTOpa HA YHCNO €ro KOOpAMHATHI COOT-
BETCTBEHHO YMHOXKAIOTCA Ha 3TO YHCO, T. €. €CIIH BEXTOP & HMEJ KO-
OpAHHATH (o] B}, TO KoopaHHaTaMu BexTopa kd 6yayr (ko; kB).

lMpH CAOXKEHUH BEKTOPOB HX KOODOMHATH COOTBETCTBEHHO
CKJIANBIBAIOTCA, T, €. €CJIH BEKTOPH & U b HME/TH COOTBETCTBEHHO KO-
opavHaThl (c; B;) 1 (o, B,), TO KOOPAWHATAMH BeKTOpa ¢ + b ARnA-

1oTcsa (o + &y By + By). (ITposepeTe 3TO CBOICTBO CAMOCTOATENLHO. )

Teopema 0 eAMHCTBEHHOCTH PA3JIOKEHHA BEeKTOpa
Nno JBYM HEKO/UIMHEAPHBM BEKTOpaAM

&9 Teopema 12,1 (0 paznoocenuu gexmopa).

Ifyems & u 3 — 08a HEKOAAUHEAPHDIX BEKMOPa NAOCKO=-

cmu. To2da dan 4106020 Gexmopa m NAOCKOCHIU Cyuec -
&yem, u npumom eduUNCMEennaR, NAPA HKCes X U y maxasn,
umo

_)
= xd + yb.
Jdoxazameabemeo. Tyerk A 1 B — cOOTBETCTBEHHO HAvalo W
— — - ar
KOHEL BeKTOpa m, T. €. m = AB. IpoBeaéM depes TouKy 4 ApaMyio,
NapanieibHyIQ BEKTOPY & & 4epe3 TOUKy B — npAMyio, napanieib-

Hy10 BeKTopy b (puc. 488). OGosHauuM depes C TOUKY nepecedeHns
3THX APAMBIX.

— — =
HUmeem AB = AC + CB. Ho Bek- '

—
Top AC KonnHHeapeH BeKTOopy 4. 3Ha-

o

—§ -
yut, AC = xd. TOUHD TaK Xe M3 KOANHU-
— -
HeapHocTH BekTopa CB BexkTOpY b cne-

_)
nyer, uto CB = y.'b'. TakuMm oGpasom,
m=xd+yb.
HTak, MBI JOKA3AMH, 4TO TAKAA Napa
YHCEN X U y cymecTryeT. Teneps Aoka-
KEM, YTO OHA eQUHCTBEHHAa. Puc. 488

— L, = -
AC=xd CB=yb
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IpennonoxuM, YTO CYLIECTBYET
. el ONHA mapa YMCeN X, U Y, TaKas,
uTO 7 = X,@ + y,b.

HUmeem

ALY xd+ y5= x,d +y13,

i(1:0) x  OTKyAa
1 (x—x)a=(y, —p»b

m=xityj Ho nocienHee paseHCTBO BO3-

+ MOXHO JIMillb MPH  YCAOBMM, UTO
x=x,, ¥y = y,. Ecnu, nanpumep,

Puc. 489 X # X, TO MOXHO BbIPa3HTb BEKTOp 4

yepes b: a=kb. A 310 O3HayaeT Kojl-
NHHEAPHOCTE BEKTOPOB a U b. W
Sameyanue. PaccMOTPHUM JEKAPTOBY CUCTEMY KoopiuHat. OBo3Ha-

YKM Yeped i U j eJI[r'IHH"-[Hble BCKTD]JH HAaMNpaplcHHBIC N0 OCAM KOODIH-

Hart,

HpencTaBHM BEKTOD m B BUAE M = xi + yJ.
KoaddpuuveHTs X M y B AaHHOM CNY4ae ARAAIOTCA KOOPAMHATAMMU

BEKTOpA /i B 3T0i CUCTEME KOOPAMHAT {pHc. 489).

AB® 3anayu, 3amaHus, BONPOCH

1408(B). Jdaus 1pa sekTopa 4 (3; —2) u b (1; 2). Haitanre xo-

1409(B). Ha XoopOHHATHOH NMIOCKOCTH 3anaHkl Touku A (—1; 3),

1410. Haiiante KOOPAHHATH BEKTOPA SAHHUYHON ATMHbE, KO-

1411(n). Nax npaBuAbHLIH MNATHYTOIBHWK. JlokaxHTe, 41O

--a—35
@+ 8

OpPOHHATE! BEKTOPOR 24, d + b, b— d, 3d — 2b

B(2; =5), C(3; 4). Halimyre KOOPAWHATBI CNEAYIOIIMX BEKTO-
—_— _— —3 —3 —_— — 1 = 1=

poB AR~ BC,AB+CB+ AC, AB + 3 BC+ §CA.

JIHHEAPHOro npaMoi 3x -2y + 1 =0,

CYMMA NMATH BEKTOPOB ¢ HAYAIOM B UEHTPE 3TOTO NATHYTONDb-
HHKa H C KOHLAMH B €10 BEPLUHHAX paBHA HYAO,
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1412, Jan napannenorpamm A BCD. Hailmure
— = —
AC+ BD —2A4D.
1413(n). Mycte M — TOUKa NepecedcHHA MEOHAH TPRYIOALHH-
_ 1,2 —
ka ABC. Joxaxwure, uto AM = §(AB + AC).

1414(m). ITycte M — TouKa mepeceyeHHsT MEOHAH TPEYTOMLHMKA
—_— — —3
ABC. Nokaxure, yto MA + MB + MC = 0. Jokaxwre Tak-

—_— = —
JKe, 9TO eCJIH HMeeT MeCTO paBeHCTBO MA + MB + M(C =0,
T0 M — TO4Ka TIepeceIcHMA MEaHaH TpeYTOibHHKa ABC,

1415(n). Ilycte ABC n A, B,C,— nBa Tpeyro/JbHUKA Ha ILIOC-

—_— 3 =
kocth. Jlokaxure, uro ecid AA, + BB, + CC, = 0}, To TO4-
KH [EPECeUeHMs MEAHAH STHX TPEYroibHHKOB COBNAAAIOT.

1416{n). Jokaxure, IT0 ANA MOGHX @, b, X H ¥ UMEeT MecTo
HEPAaBEHCTBO

Nx + a)? + (v + b)2 < Ja + b2 + Jx2 + y2,
1417(). Haitnure Bce Toukn M(x; v}, A KOTOPLIX NMEET Mée-
cTO paBeHCTBO Jx2 + Y2 + (3 — x)2 + (4 — y)? =5.
1418. Myctb A, B, C v D — nannbie Touk. Haitaute Touky M
— ey >
TaKkylo, uro MA + MB = CD.

1419(T). B TpeyromeHHKe ABC Touka O ARIAETCA LIEHTPOM
OMUCAHHOH OKPYXHOCTH; A — TO4YKA NMEpECeveHHUsT BBICOT.

—_— —_— —_—
Jokaxure, uro HA + HB + HC =2HO.

1420(1). N2 Toukm M eHYTPH TpeyroabHHKa ABC BeRIXORAT
TPH Jyda, NepNeHIUKYNApHbIE ero cTopodaM. Ha nyue, nep-
NEHAMKYTADHOM CTOpoHe AB, B3aTa Todka € TaK, 4TO
MC| = AB. TouHO TaK X& Ha NBYX APYTHX JyuaX B3ATHI TOU-
KH A, u B, (MA, L BC, MA,= BC, MB, | AC, MB, = AC).
JoxaxHTe, yTO

—_— —_— —_— -
MA, + MB, + MC, =0.
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12.4. Cxanapnoe nponu3BeaecHHE BEKTOPOB

JBe onepanny Han BEKTOPAMM — YMHOXEHHE HA YHCHIO H CAOXEHHE,
C KOTOPbIMH Bbi MO3HAKOMMNUCH B NpelblayileM naparpade, B pe-
IYALTATE BHOBB JAIOT BeKTOop. Celiuac MLl paccKaxeM ¢lié of oaHok
ONEPALNH, CTABS ICH B COOTBETCTRHE NHOOBIM ABYM BEKTOPAM YHUCNO,
Peub nongr o cxasrprom npouszgedenuu. Cxangaproll B MaTeMaTH-
K€ HA3HEBAIOT BeNTHYHHY, 3A0aBaeMYI0, B OTIHYHE OT BEKTOPa, OOHHM
yrcnoM. CnoBa cxaaap W wiKasa pPOICTBEHHBI MO [MPOMCXOXKACHUIO
{OT nar. scalaris — ¢TYMeHYaTLIi),

()“[Mhﬂfﬂlelﬂﬂe CKAMAPHOTO NMPOH3IBEACHHNSA

g Bynem uepes i - b 0G03HAYATD CKAARPHOE RPOUIELOLHUE GEKMOPOS
d U b v olIpeaenuM ero paBeHCTBOM

> 3
&b =|é|-|b|cos e,

re ¢ — YTON MeXIY BeKTOpamH & # b (puc. 490).
W3 ompeleneHns CKatAPHOre NpoU3BeieHUs HENOCPeACTBEHHO
CIenyerT, 4To
|d- 8| < |d|-)8),
NpH4YEM PABCHCTBO HMEET MECTO AMLUB B CNTy4ae, Koraa ¢ 1 b xonnnHeap-
HEL.

CxansipHoe NpOU3BEAEHHE ABYX NEPNEHIUKYIAPHBIX BEKTOPOB
paBHo Hymio. M HaoGopoT, M3 paBencTBa @ - b= 0 caenyeT nepneHau-
KYMAPHOCTE BeKTOpOB 2 ¥ b. (YToOH He OrosapuBaTh UCKIKOYEHHA,
HYNEBOH BEKTOP CUMTAEM MEPNEHAMKYAAPHEIM JI000MY Ipyromy
BEKTOpY.)

(=T}
.

Ry

Puc. 450
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IMpou3peneHWe BeKTOpa caMo Ha cebs (p = 0, cos ¢ = 1) ecThb
CKangpHLIA KBaopaT BEKTOpa:

G-d=(a)=|ap

CroiicTBa CKANAPHOTO MPOH3BEACHUSN

9 U3 onpeneneHns cCKanapHOro MpoM3IBeaeHUS CIENYET ceodcmeo ne-
PECMAHOBOMHOCHIL, WAl KOMMYMAMUEGROCIRK, CKAARPHOZO Npo-
U3GEeOCHUA:.

> >
a-b=b-a.
Hanexko He Tak OMEBHOHO CRedYIOUISE CEOHCIMGO CRAARPHO20
npouszsedenun (pacnpedeiumesbHulii 3aKon).

&y Teopema 12.2 (pacnpedesumenvioe ce0ilcmeo cxanaprozo npo-
UIBEOCHUR).

Jln ai06b6ix mpéx eexmopoe &, 3 u & umeem mecmo pa-
BEeHCINEO

> 2 3 > 3 Y
a-(b+c)y=a-b + 4.6,
Joxazamenabcmeo. PaccMoTpuM OeKapToBy CHCTEMY KOOpPAH-
HAT, 8 KOTOPO# och aGCLMCC HaNpaRIeHa NO BEKTOPY 4, T, €. BEKTOD d
MMeeT B 3TOH cHcTeMe KoopanHarthl (| df; 0) (puc. 491).
[1ycTh B 31O CHCTEME BEKTOPEI b U ¢ HMEIOT COOTBETCTBEHHO KO-
OpAMHATH (X;; ¥|) H (X3, ¥5).
3aMeTUM, UTO eCITH Kakoli-THB0 BEKTOP 7 B ITO# CUCTEME UMeeT
KOOPAMHATHI (X; ¥), TO X = | ii| cOs @, Te ¢ — yron Mexay d M M, T, €.
a» i =\g|+|mcos ¢ =|d| x,
CIEN0BATENBHO,
v

drb=|d|-x,, @-&=|d|-x,.

Tak kaK a6cuncea BekTopa b + ¢ B BuiGpaH-
Holi cucTeMe paBHa x| + X,, TO AHANOTHYHO

.
Hrax, oy
de(b+&=|al-x +ld x,=d-b+d-éw Puc. 491
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W3 CBOICTB CKaNApHOIO NPOM3BEAEHMS CIEAYET, YTO MPH YMHO-
KCHHH BEKTOPOB MOXHO HCMONL30OBATL T X NpaBMia, 4TO H NpH
YMHOXEHHM YHCIOBBIX BRIPAXEHUH,

JanmHCch CKANAPHOro NPOU3BEICHUS
B JEKAPTOBOA CUCTEME KOOPAHHAT

b9 Teopema 12.3 (xoopdunamnas gpopma 3anucu ckaafprozo
npouseedenus).

Hycme ¢ dexapmoeoii cucneme K00pOuHAmM GEKMOpPb & U b
umerom Koopounams: coomeemcmeenno (x; y) u (x5 yy)-
Toz0a (puc. 492)

5 7
a:b=xx+yy,.

Joxazameabcmeo. O60o3HauuM uepes i 1 j eAHHUYHBIC BEKTOPH,
HATIPAB/NIEHHBIE 10 OCAM KOOPIAMHAT. DTH BEKTOPLL NEPIEHHKYSP-
HEI, No3TOMY i * j = 0. Kpome Toro,

(})2= (j)2= 1, 5=x1}+)’;}, 5=xz;+y3}-

YuuThiBas 3TH PABEHCTBA, 4 TAKKE TOABKO YTO OOKAa3aHHbIE
CBOWCTRA CKANAPHOTO MPOH3IBCACHYA, HMEEM

_ o ach=ity )ity =
=x (1) + y (N2 + Gy +350) (2 Ny =X+ yp;.
CkansapHoe npou3BeICHHE H TEOPEMA KOCHHYCOB

@ H3 cBONCTBE CKANAPHOTO NMPOH3BEACHUA HENOCPEACTREHHO CHenyeT
Teopema KOCHHYcoB. B caMoM aene, paccMOTpUM TpeyronsHUK ABC,
B KOTOpPOM, Kak 0ObivHO, AB=c¢, BC=a, CA = b. ¥roa Mexny Bek-

_ —
TopaMu AB i1 AC papeH o (puc. 493).

B
Yi
“ :
) A y
n a
2/
(v x'
A b C
Puc. 492 Puc. 493
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—_ = — e s T
HUmeem BC = BA + AC win BC = AC — AB. Bo3seaém no-
— — —_— = —
crenHee paseHCTBO B KBanpat: (BCY =(AC):—2AC+ AB + (AB).
AmeaK«TC"-E= beeos o, To @ = B2 + ¢2 — 2becos a.

AB® 3anauM, 3agaHus, BOIPOCH

1421(B). Uemy paBeH yroa Mexay BEKTOpaMu & u B, ecuu:
a)|d|=2,|b|=3,d-b=—6;
6)|d)=3,|b|=4,d-b=6;
B)|d|=3,18|=4,@+B)-(2d— b) =—4?
1422(B). Yron Mexay BeKTOpaMH @ M b paseH %u, |g] = 2,
|| = 3. Hallawre &+ b, (@ + b) - @, (24 + 38) - (3 B).
1423. JoxaxuTe papeHCTBA:
a) (d + By + (a— B> =2lap + 2|3
6)(@+ b2 —(@—b)2=4d+b.
1424(B). Ha KoopOMHaTHON NNOCKOCTH JaHH YeTHpe TOUKH:
A(l1; 2), B(2; 3), C(~1; 4), D{(-3; —2). Haliaure:
—_ — — — —_ —
a) AB-CD; 6) AC- BD; B) DA-CB;
— — -— — —_ = —  —3
N{CB + DA)-(BD — AC); m)(CA+ CR)-(DA+ DB).
1425(m). Haiinure xoOpouHATH BEKTOpAa eAMHHYHON INMHH,
NEPIEHIMKYAAPHOTO NpAMOi 2x + 3y = 1.

1426(m). JokaxuTe, YTO BekTOp A(g; B) NMeplneHAMKYAADEH
npaMoti ax + by = ¢.

1427. Jokaxure, 4To
—_ = = — —3 — I
AB-BC+ BC-CA+ CA -AB=—§(ABI+BC2+ CA?).

1428(T). Ilyctb ABC — paBHOCTOPOHHHH TPEYroJBHHK CO
croponoii 1. Hatiaute reoMeTpH4yecKoe MecTo Touek M rmoc-

—_—
KOCTH, LI KOTOpHX AB « CM =1,
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1429(T1). Jau Tpeyronpuux 4 BC, Haitnyte reoMeTpHecKoe Mecto
TAKHX TOUeK M TAOCKOCTH, AR KOTOPbIX

—_ == = — = —
AB-CM + BC+AM + CA- BM =0.

1430(T). Jan kpanpaT ABCD. Haiinute reoMeTpHYECKOE MECTO
TAaKHX ToueX M MAOCKOCTH, IUTA KOTOPHIX:

—_— — — —

A MA-MB=MC+MD;
—_— -~ — —

) MA-MB+ MC-MD=0;
—_ — — —

By MA-MB+ MC -+ MD=AB2

1431(7). MycTs M — NpOM3BOIBHAS TOYKA OKPYKHOCTH, OIHCAH-
HOH OKONO PaBHOCTOPOHHEro TpeyroaeHuka ABC. Haitmure
MA2+ MB? + M(C?, ecny panmyc OKpyXHOCTH paBeH R.

12.5. KoopauHATHBLIA ¥ BEKTOPHbBI MeTO/Ibl

Meton xoopanHaT ABASETCA OZHHM H3 CaMBIX YHHBEPCAAbHBIX METO-
OB HC TONbKO B TEOMETPHH H BooOLIEe B MaTeéMaTHKE, HO 1 BO MHO-
THX OPY¥IrHX CCTECTBEHHBHX H TeXHHMYECKHMX HAVKAX, H BCEe XK€ Cro
3Haue€HHEe He caenyeT MpeyBEeTHYUBATE.

KoHeyHo, odeHE X0TeNoCh 6k MMETE OAMH WK 1Ba METOAA «HA
BCe CIIYy4aH XHU3HH». OaHAaKO TAKUX METOAOB HeT. MBTOI[ KOOpIOIHHAT,
HAanpHMep, JaE€T YHHBEPCANLHEIR CNoco0 nepeBona ¢ A3blKa reoMeT-
PHM HA A3BIK anredpsi, HO NPYW STOM MOTYT BO3HHKATE anrebpadde-
CKMe 3a84a4M, Topasno fonee TPYLHEIE, YEM HCXOOHBIE [EOMeTpHYe-
CcKKeE,

BoiGop cHCTEMBI KOOPOAHHAT

&9 TlepBLIM M, BOIMOXHO, CAMBIM [MIABHLIM 3T2MOM PELUEHUs TEOMETPHYE-
CKOH 3808491 METOIOM KOOPOWHAT ABIACTCS Pa3yMHBIN BhIOOP CHCTEMBI
KoopiavHar. HeeGxonumo, yrobel BHOpaHHAS CHCTEMa KOOPIHHAT ecTe-
CTBEHHRIM 00pazoM ObUTa «[PHUBA3AHA» K A3YYAEMOI reoMeTpHuecKOo
durype. EcThb durypbl, K KOTOPHM YIOOHO NPHUMEHATb KOOPAHHAT-
Hbli1 METOA, CBOMM BHIOM 3ANAIOWIHE HYXHYI0 CHCTEMY KOOpAHHAT
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. v
+
i Puc. 494

(puc. 494). 310, HapHMep, NPAMOYTONBHHMKN WiH poMGeL. Jpymue du-
TYPH! <«HE TaK yOoOH®». U B repeyio ouepenr 310 GHIyphl, HMEIOLINE
MPOU3BOMNEHELH BHA, — TPOU3BOJIBHLIE TPEYTONBHHKM, YeThIPEXYTONb-
HHKH H Jp.

PaccMOoTpHM B KAYeCTRE MPHMEPa CISAYIONIYIO 3a1avy.

Jadaua 1. Man xeadpam ABCD. Ha ezo duazonanax AC u BD

e3amut coomaemcmeaenno mowxu M u K max, umo CM +» BK= AB?,
Hdoxaxwcume, wmo npamue BM u CK nepecexaromces na okpyncHo-
CMit, ONUCAHHOU 0K0A0 Keadpama,

Pewenue. Ksanpar ecrecTReHHBIM 06pasoM 3aiaéT HECKOJIBKO
crcTeM KOOpIMHAT. MoxHO BHIOpAaTh OCH KOOPIHHAT JHOO napan-
NeTBLHBIMH €0 CTOpOHAM, M60 — auaroHansM. Hayamo KoopIuHaT
MOXHO BHOPaTh AUGO B OMHOU U3 ero BEPILHH, THOO — B €ro LIeHTpe.
Bo3pMEM Havyano KOOPOBWHAT B LEHTPE KBaZpaTa, a OCH HAIIPABHM MO
JHATOHANAM.

[TycTh B 3TO# cHCTEME KCOPAMHAT BEPIUHHBI B 0 C HMEIOT COOT-
BETCTBEHHO XOOPIHHATH (1; 0) 1 (0; 1), a rouku M 1 K — x0OpAHHaTH

0; &) u (v; 0) (puc. 495). CTopoHa KsalpaTa paBHa /2, M 3HAYMT,
yenosue CM » BK = 2 aanumiercs B BUIE
(I—w)(l-v)=2.
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Haitaém ypasHeHHe npamMoit, npoxondineil yepes Touku B u M.
BeposTHo, caMblil TPOCTOM (XOTHA M He caMblil BhICTpRII) cnocob Ha-
XOXIEHHA YpaBHEHHSA NIPAMOiA, NPOXOOALIEH Yepe3 ABe AaHHBIE TOY-
KH, COCTOHT B TOM, HTOOHB! 3ANHCATEL YPaBHEHHE NIPAMON ¥ = kx + b,
MOACTABHTb B HETO KOCPAWHATE LAHHEBIX TOYEK, ITOCAE YEro PelWTh
NONYYHBLIYIOCA CHCTEMY ABYX YPABHEHMH ¢ IBYMS HEW3BECTHBIMIL
Heu3pecTHHIMY B Heil ABNAIOTCA NapaMeTphl paccMaTpuBaeMoil npa-
Mot yrinoeoit ko3pdHUHEeHT U CBODOAHLIN YIEH,

B naHHOM CyYae NOMyYaeM CHCTEMY

{0=k+b,
b,

H3 KOTOpOH HaxoauM: & = u, k = —u. Urtak, ypasHeHHE npamoi,
npoxoaawei yepes B u M, umeer Bua y = —ux + u.
TouHo TaK X¢ HaillnéMm ypaBHeHHe NpAMOil, NpoxodALIci yepes

1
TOYKH C H K. OHO UMeeT BUa y = —Bx+ I.

Tenepp HaiinéM KoopaAMHATH TOYKHM NEpeceyYcHHUA MpAMbIX BM
H CK. lIng 3TOro peiidM CUCTEMY YPaBHEHWH

l
y

y = —ux + u,
Jl —-x + L.
o

Haxoaum: x = __IL y= gvv;”l_

OcTanech NPoOBEPUTD, YTO TOYKA ¢ HAHAEHHEIMH KOOPIHHATAMM
JeHCTBUTENBHO JIEXKHT HA OKPYKHOCTH € LIEHTPOM B HAYAAE KOOPIN-
HAT ¥ paguycoM, paBHeiM 1. TIpH 3TOM Mbl IOAXHBI YYUTHIBATL pa-
BeHCTBO (]l —u}(l —v) =2

Wrak, Hano 40Ka3aTh, 410

(u — 1)311;2 (v — ?u?

=1, ] - 1—p)=2
{wv — 1¥  (uv — 1) ecau (1 -u)l-v)

310 uncTo aarebpanyeckasn 3axaua, CaMoe NpOCToe — BHPAa3HTh

v+ 1
U —

W depe3 v u = . 8 3aréM NOACTARUTL HAKNEHHOE 3HAUEeHUe
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B BbIpaXeHHe, KOTOpOe HA0 noka3aTh. [1peobpa3osanns MOXHO yii-
POCTHTB, EC/IM CHauana BbIpasuTh X U y yepes v. Umeem:

v+ 1
x=(v—1_l)v= 2v y=02—-l
v+ 1 w2+ 1’ v+ 1

v -1
v - 1
Takum obpazoM,
2 2

Z+ =A_2+U_l =1,
dy=(G) ) LY

(INonpoGyiite HaliTH Gonee KOPOTKOE N KPacHBOE pellieHHE, )

# OKpyRHOCTb ANOJUIOHUS

&9 MeTon KOOpAMHAT HaCTO OKA3LIBAETCS YAOBHEIM IPH PEILICHHH 3anay
Ha TEOMETPIYECKHE MECTa Touek. B KauecTse wuliocTpauuu pac-
CMOTPHM CAEAYIOUIYIO MONE3HYIO 3a1a4y.

Jadavua 2. Hanw 0se moyxu A u B. Joxawcume, umo 2eomempu-
weckum mecmom mosex M maxux, amo AM : BM =k npu k = 1, ne-
AREmCA OKPYICHOCHb ¢ yenmpom Ha npamoil AB. (Takasd OKpyX-
HOCTb HA3HIBACTCA OKPYICHOCIbIO ANOAAONNA, 10 HMEHH APCBHE-
Ipeueckoro MaTeMaTHKa M actpoHoMa Anoanouus [éprckoro,
xwusiero o l1I—11 BB, 20 H. 3.)

Pewenue. Beeném cucteMy KOOPIMHAT, B KOTOPO#H TOYKH A U B
JIEXKAT Ha OCH abcuHce, 4 HaYaAIO HAXONUTCA B CepellHHe OTpe3Ka A B,
Tlycts B 3TOMH cucTeMe TOUKH A H B HMEKOT COOTBETCTBEHHO KOOPIH-
HaTH {@; 0) n (—a; 0). Touka M, npuHaznexauias HCKOMOMY T€OMET-
PUIECKOMY MECTY, UMeeT KOOPAHHATH (X ¥) {puc. 496),

yi Mx; ¥)

e .

B(—a; 000\ A(@; D) x

Puc. 456
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=

1o bopmyne paccToasma MEXTY OBYMS TOYKAMH HMEEM
AMi=(x—a)y+)?, BM!=(x+a)'+32
Ycnosue AM: BM = k 3KBUBAAEHTHO paBeHCTBY AM? =

= k2. BM?, 3amenaa AM?2 1 BM? ux BbipaXecHHAMH, NOMY4acM
ypaBHEHME

(x—a)@+y?=k3x+a)?+ky?
HIH
(k2= D(x2+ yD) + 2(k2+ Dax + (k2 - DNa*=0.

Paznenue nocnenHee papeHCTao Ha (k2 — 1) M BHLAGASA ROJHbIN
KBANPAT NO NepeMeHHOM X, MPUXOIUM K YPABHEHHIO

2+ 1 k2 + 1y

+ +y?=al -1).
(x+7ma) +r2=a((G) - 1)

DT0 ypaBHeHHe ABIAETCA YPAaBHEHHEM OKPYXKHOCTH C LEHTPOM

(—"‘2 * Lo 0) H paavycoMm

kt— |
_ k2 4+ ()2 _  2ka
R=a[5) -1 = g

Bce npeobpasoBatHsg, HAYHHAS C YPABHEHHSA OKPYXHOCTH, MOX-~-
HO Mporenats B 06paTHOM NMOpPAAKE, NMOSTOMY BCE TOYKH 3TOH OK-
PYXKHOCTH MPHUHALNEKAT pacCMaTPUBaEMOMY TEOMETPHUESCKOMY MEC-
TY TOUEK. ¥

3aMeTHM, YTO 3TA 3a2a4a MOXET ObITh PEUWIEHA H NO-APYTOMY.
IlpopenéM B TpeyronbHuKe AMB GUCCEKTPHCBI BHYTPEHHEIo W
BHEWHErO YTIIOB, COOTBETCTBYIOIMX BepluHe M (puc. 497). TycTb
3TH OHCCEKTPHCEH! TIEPeCceKalOT npaMyle AB COOTBETCTBEHHO B TOY-
Kax M| n M,. Ilo Teopeme o GHccekTpuce (cM. § 9.3) AM,. BM, =

=AM,. BM, = AM : BM = k. 3Ha4uT, ToukH M, H M, NOCTOSIHHDI,

M

Puc. 497
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OIHH U Te ke AmA nioGoit rouku M. Ho yron M, MM, paeer 90°. Cne-
AOBATENbHO, TOUKA M JIEXHT Ha OKPYXHOCTH ¢ THaMeTpoM M, M,. Oc-
Ta€TCA JOKA3AT, YTO J00ad TOYKa NAHHOH OKPY>KHOCTH ITPHHATCKHT
ITOMY TEOMETPHUCCKOMY MECTY, T. €. UTO AN M0G0 TOMKH M OKpyX-
HOCTH ¢ THaMETPOM M| M, BEINONHACTCA paBeHCTBO AM : BM = k.

Kak mpaBwno, B NOAOOHBX CAYYANX MOXHO BOCIIONLIOBATHCSA
METOINOM «OT TIPOTHBHOTO». [IpeAnonokuM, 4TO WIS KAKOH-TO TOUKH
M okpyxHocTH AM : BM He pasHo k. ITycThs Ana onpeneféHHOCTH
AM : BM > k > 1 (puc. 498). B Tpeyroasnuxke AMB nposeném Guc-
CEKTPHCH BHYTPEHHETO M BHEILIHEro YrIOB TipH BepmnHe M. Ilycth
3TH GHCCEKTPHCH MepeceKaloT MpaMylo 4B B Toukax X u K, coor-
BETCTBCHHO.

Hna Touku M, umeer mecto paseHCTBO AM|: BM, = k. A ma
Toukd K, capasemnuso hepaBeHcTBO AK): BK, > k. 3naunr,
AK, > AM,.

Touku M, u K, pacnonoxeHs! sHe AB, Ha MPONOIDKEHHH 33 TOU-
Ky B. Tlpu aroM, B CHIY HepaBeHCTBA AK,: BK, > AM,: BM, > 1,
Touka K, 6muwxe x B, yvem M,. Utak, Touku K| u K, nexar BHyTpH oT1-
pesxa M M, Ho a1oro OHThL He MOXET, Belb KaXIHH W3 YI/IOB
M MM, n K, KK, paseH 90°.

[NonydeHnoOe NpOTUBOpPEUHE ZOKA3LIBAET, IT0 JII06aA TOUKA pac-

CMATPUBACMOH OKPYXKHOCTH BXOAHMT B HCKOMOE TEOMETPHYECKOS
MECTO TOUeK. ¥

TakuM 00pa3oM, TIPEHMYIIECTBO METONA KOOPAWHAT COCTOMT B
IOAaHHOM CTy4ae B TOM, YTO BOAIPOC, BCE JIH TOYKH HAllIeHHOM OKpyX-
HOCTH APHHALIEXAT PACCMATPHBAEMOMY FEOMETPHUYECKOMY MECTY
TOYEK, pewaeTca caM ¢ofoll. Ho U y reOMeTpHYeCKOTo METoNa eCTh
CBOU JOCTOHHCTBA, HE TaK JIH?

M

A M\k B K M,

Prc. 498
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3anayM Ha KOIMHEAPHOCTh BEKTOPOB

PaccMOTPHM Tenepb TTPHMEPHI [PUMEHEHHSA BEKTOPHOTC MET0aa.
BHIICIHM OBE pa3HOBUAHOCTH ITOTO METOMA.

Hepean pasuoceudnocme aexmopnozo memoda. 34eck Mbl UC-
M0AK3YEM CBOMCTBA KOMIMHEAPDHBIX BEKTOPOB, ¢IHHCTBEHHOCTD Da3-
JIOXeHHsT MOBOre BEKTOPa MIOCKOCTH MO ABYM HEKOMTMHEADHHM
BEKTOpaM,

&y 3adaua 3. Paccmompum namuyzosvnux ABCDE; M, K, N u L
coomaemcmeenio cepedutnt cmopon BC, CD, DE u FA. Joxascu-
me, umo ompe3ox, coedunsrowiuii cepedunst MN u KL, napansenen

AB u pasen iAB.

Pewenue. 3ametum, 4to 118 Mobpix Tpéx Touek O, P u Q umeer
— 1,552 —

MecTo paBeHCcTBO OT = E(OP + 0Q), roe T — cepeanna PQ

(pnc. 499).
HUcxong us atoro, uMeeM (puc. 500).

— =2 =2 —
AM=§(AB+AC), AK=§(AC+AD).
— |, 2 — — | =
AN=§(AD+AE), AL=§AE.
Ecaun Fu G — cepeaunst MN u KL, 10
— |, -
AF=§(A

T

Q
Puc. 499 Puc. 500
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3anauu, HCNOJL3YIOLIKE CBOKHCTBA
CKAJIAPHOro NpoH3IBeacHUA

Bmapan pasnosudnocme eexmopro2o memoda. 30ech MBL HCTIOb-
3yeM CBOICTBA CKANSPHOro NpouapeneHd. PaccMOTpUM tpiMep.

by 3adaua 4. Hycmv A, B u C — yeavi heKomopoeo mpey2oabRuKa.
Hoxaxcunte, 1mo umeem Mecmo HePageHcmeo

cosA+cosB+cosC€%.

Pewenue. 310 HEpPABEHCTBO MOXeT OBTh JOKA3aAHO MHOTHMHK pas-
JUIHBIMHK criocofaMi. BocnoneayeMess OTHUM M3 HaHOonee H3gLHbIX,

BoabMEM A106Y1I0 TOUKY M BHYTPH TpeyYrolbHUKa ABC, HanpH-
MEp LCHTP BIIMCAHHOW OKPYXHOCTH, ONYCTHM M3 3TOH TOYKH nep-
NEHAHKYAAPH Ha CTOPOHH TPEYTOALHUKA M OT/I0XHM HA KOKAOM H3
NepNeHAHKYIAPOR eNUHUYHEIE BEKTOPH M, i M p (puc. 501). Jlerko
BHAETDb, YTO YIABl MEXIY STUMH BEKTOpaMH JOMOMHsoT Ao 180° coor-
BETCTBYIOIIHE YN TpeyronbHiKa ABC. EcnH, HanpuMep, YTON MEXITy
7 W A paseH 180° — A, To i+ 7 = —cos A. Tenepb cIOXKM 3TH BEKTO-
Pbl K BO3BEIEM B KBaapaT, Mmeem

0K (H+aA+pP=m2+ A2+ p2+2mshi+2mp+2H-p=
=3 —2cos A —2cos B—2cos C.

Orciona cnenyer TpefyeMoe HepaseHCTBO. W

C NoMOLUBIO 3TOTO NMPHEMA MOXHO JOKA3HBATE MHTEPECHbIE He-
paBeHcTBA, Beak BOBCe He 06A3aTENbHO pACCMATPHBATL JMIIL &IH-
HHYHBIE BEKTOPEI 4%, i H p.

Puc. 501
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¥ Emé onno J0KA3aTENBCTBO TEOPEMbI
O BBICOTAX TPEYTOJbHHKA

@ Hcrnonb3ya ¢poiicTBa CKANAPHOIO MPOU3BENSHKHA, MOXHO OaTh
ewié onHO (YeTBEPTOE!) HOKA3ATEIRCTBO TEOPEMB O TOM, YTO BHICOTH
TPEYTONBHHKA NEPEeCeKAlOTCH B OTHOH TOYKe.

PaccmoTpum Tpeyronsnuk ABC. B 3anade 1429 6bi10 npenioxe-
HO HaliTH TeOMETPHUECKOE MECTO ToueK M IIoCKoCTH, U KOTOPBIX
HMEET MECTO PAaBEHCTBO

—_ = = = = —
AB-CM + BC-CM + CA - BM =0,

OKazkBaALTCA, YTO ITO MOCTEAHES PaBCHCTBO BHINMOAHACTCA IUIA
MmoBof TOYKHM TMNOCKOCTH, CHAEOOBATENbHO, HCKOMOE reoOMeTpHYC-
CKO€ MEeCTO TOYEK COCTOMT M3 BCEX TOUEK TLTOCKOCTH, B camoMm aene,

—_— — —_r e =3  —3
3ameHast AM = AC + CM, BM = BC + CM, GyneM MMeTh:

—_ — —

—
AB-CM+BC°AM+CA .BM =

— = — —

AB-CM+BC(AC+C_A}{)+ CA-(BC + CM)=

CM (AB + BC + CA)+BC (AC +CA) 0.
Ecmu teneps A — TOYKA NepeceyeHst BLICOT, OMYLICHHBIX U3 BEp-

_ = = — - —

uH Cu 4, 1.e. AB-CH=BC-AH =0,T00 CA+ BH =0. Ta-
KUM 0BpaszoM, BLICOTA, MPOBEAEHHAA H3 BEPLUIHHbL B, TAIOKE NPOXOAHT
yepes H.

ANM® 3agauu, 3aKaHKA, BOIIPOCH

@ 1432, Ha nnockocTH nads ase Toukd A 1 B, npuyéM AB = 2.
Haltnnre reoMeTpHyeckoe MeCTO TakHX TOYeK M IUIOCKOCTH,
15t KoTophix AM?2 + BM1=13,

1433(n). Jau npaMoyroneHuk ABCD. JokaxuTe, 4To A BCEX
TOYeK M NN0CKOCTH BRIMOJHACTCA PaBeHCTBO AM 2+ CM2=
= BM?+ DM?,

@ 1434. B npamoyronbHoM TpeyronbHuke ABC katerot AC u BC

paBHB] cooTEeTCTREHHO | 1 3. HailauTte reomeTpHueckoe Me-

CTO TOYEK M MNOCKOCTH, ANIst KOTOpBIX AM? + BM2 =2CM?.

424



1435(7). Yepes BepiunHy A npamoyronbHuka ABCD nposene-
Ha MpAMas, NepeceKaloan auaroHans BD B rouke K, a npa-
muie BC u CD B Toukax P u M coorbBercTeenHo. Haitnute
AK, ectH AP=a, AM=5.

1436{(m). dana npsiman / 1 TouKu A ¥ B 110 0IIHY CTOPOHY OT Heé
Ha PaCCTOAHHU ¢ H  COOTBeTCTBeHHO. BO3BMEM B MIOCKOCTH
TouKky M Tak, uTo nNpaMeie MA n MB nepecexalor mpaMyio [,
O603HAYNM Yepe3 A, H B, COOTBETCTBYIOIIME TOUYKH Nepece-
yeHHA. HalianTe reomeTpHueckoe MecTo ToueK M TakHx, 4To

MA MB _

m m—k,ecuu:a)a=3,b=l,k=2; ®a=235,

b=1,k=§; B)a=5b=1k=3

1437. Ha croposax ABu BC xsaopata ABCD p3aTnl Touku K 1
N Tax, uro 34K = 2BM = AB. Haiinure KOCHHYC YIIa MEXIY
npaMelMH DK u AM.

1438. Yepes uertp O npaBwibHOTO TPEyronbHuka ABC npose-
AeHa npsimas; A, B, u C; — npoexuuH eepiunH A, Bu C Ha
3Ty NpAMY10, M3BecTHO, yto OA, = 5, OB, = 1. Haiiaute OC,.

1439. Ha mnockocTH Aann Touk 4 u B. Hailnure reomerpuye-
CKOE MECTO TOUeK € TaKMX, YTO MeIHAHA K CTOpoHe BC B
TpeyronsHKe ABC pasHa cropoHe BC,

1440(m). Oxono emUHHYHOH OKPYXHOCTH ONMCAH KBaapar.
Hafiante cyMMy KBAanpaToB pacCTOSAHHI OT MpOH3BOALROH
TOYKH OKPYXHOCTH /10 BepIIIMH KBaApaTa.

1441(1). Ha niockoctit JaHs TOUKH 4 W B, Hatiaure reomer-
pHUECKOE MECTO ToueK C TAKHX, YTO B TPEYrolbHHKe ABC
MelMaHa K ¢TOpoHe BC paBHA BLICOTE K CTOPOHe AB,

1442(1). Ha cropoHax mpsaMOro yriia ¢ BeplIKHOH O B3ATH
TOUKH A ¥ B 1aK, yto OA = OB = 1. Yepes sepunny O npo-
BeJiesa Npou3BoAbHAsA npamas /. Touku A, ¥ B, cuMmeTpHy-
Hbl COOTBETCTBEHHO TOYKaM A n B oTHOCcHTeabHO /. Yepes A,
NPOXOAMT NpsiMasn, nepneHavkyiapHas OA, a uepes B, —
npAMas, NEPNeHAMKY sspHasg OF. 3TH npAMHe nepecexalor-
cd B Touke M. Hafiante reoMeTpHYECKOE MECTO TOUEK M,
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12.5

1443(T). Ha naockocTH MpoBefieHbl ABe MpsMble, MEpeceKalo-
nyecs moa yioM 45°, 1 Ha OAHGH M3 HUX OTMEueHA Te4Ka A.
Iyctb M, n M, — aBe TOYKHU, CUMMETPHYHBIE HEKOTOPOH

TO4KEe M OTHOCHTENBHO OAHHHIX NpAMBIX. HafinMte reomer-
PpHUYECKOE MECTO ToueK M Takux, yto npavas M M, npoxo-

IOHT yepes A.

1444(T). Ha npsmoit Baatel a6e Toukn A W B. [ycte C — n1po-
HM3B0JIbHAA TOMKa Ha 3To# npamoii. INocTporM ABa KBadpaTa
c0 cTtopoHaMu AC U BC cOOTBETCTBEHHO, PACHIONOXCHHBIE
MO OAHY CTOPOHY OT 3TOH Npamoit. Halinute reomeTpuyeckoe
MECTC CEepelMH BCEBO3IMOXHBIX OTPe3KOB, COEIMHAOLIMX
LEHTPEl 3TUX KBAIpPaTOB.

1445. Hau keaapatr ABCD. Hafinute reoMeTpuueckoe MecTo Ta-
KHMX Touek M MIOCKOCTH KBAAPATA, AN KOTOpbX AM + CM =
=DM+ BM.

1446(T). Oan TpeyronsHuk ABC. Haiiaute reoMeTpuueckoe
MecTO TodeK M MIOCKOCTH, WIA KOTOPbIX CYLIECTBYET Tpe-
YTOJMbHHUK CO CTOPOHAMM, PABHLIMH M MAapajicibHbIMH OT-
pe3kaM MA, MB v MC.

1447(T). Yepes cepeanty Avaronann AC yeTnlpEXyrolbHHKA
ABCD npopeaeda npaman, napanaenbHas BD U nepecekaio-
wasa npaMyio BC B Touke K, a yepes cepeiHHY AUATOHANH
BD nposenena npsman, napanienbHas AC 1 nepecexaionas
opsamyio AD B Touke M. Jokaxure, uro npamas MK napan-
nenwHa CD.

1448(m). Iycts A u B — HUKCUPOBAHHBIC TOMKH MAOCKOCTH,
O — npousponbHad TOYKA MAOCKOCTH. JoKaxuTe, 4TO NpH
H3MEHEHHH X TOUKa M, 118 KOTOPOil BBINOAHAETCSH paBEeHCT-

—_— —_ —
B0 OM = x04 + (| — x)OB, onucoiBaeT Npamyio AB,
IMpuuém npu usmeHennu x ot O no 1 Touka M npoberaer oT-

BM

pe3ok AB or B K A, v 3HaYCHHUE X paBHO OTHOLWIEHHIO B4

1449(T). HailauTe reoMETpUYECKOe MECTO LEHTPOB BCEBO3-
MOXHBIX Napa.l e I0TPAMMOB, CTOPOHBI KOTOPLIX Napanaeib-
Hbl JKArOHAIAM JAAHHOIO MEeTHIPEXYTOJbHUKA, a BEPLIMHEL
JIEXKAT Ha ero CTOpOHAax.

1450(T). Mycte A, B 1 C — BENUUMHB YI10B HEKOTOPOTO Tpe-
YroAbHMKA. [JoKaxuTe, YTO A NI0ObIX YHCe m, i U p HMEET
MECTO HEPaBeHCTBO

2mncos A + 2npcos B+ 2pmcos C< m? + n? + p,
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13

IIpeobpaszoBaHus INIOCKOCTH

B Mol anaee, 3aeepulaIoweri
MeopemuMecKyi0 Hacme Kypca nAaHUMempLt, Mol PAccCMOMpum
OOHY U3 GANCHEIIMIUX 2eOMEMPUMECKIX MeM — NPeobpas’oeanyn
naockocmit. Tounee, auuts KOCHEMCR IMOL MeMbl, ROCKOALKY OHA
0aneKo suixodum 3a pamMKu UIyHAeMo20 6amil Kypea.
Hdes npeobpazosanuts aassemen eedviueit udeeit cospemennai
Mmamemamuxu. E€ ¢ ycnexom ucnoas3yiom 6 cCambix pazntiHbix
pasderax, dokaznisan yousumenviivie U mpyonsie meopemst. Hac
Oyoym uHmepecosanit AUttt NPeobpasceanus N10CKOCHU, HOMo-
MY OZPAHUMUMCR ONpPeOeaeHUeM NOMAMURA npeolpa308anua s
nACCKOCMU.
Bydem 2060pumes, umo 3a0ar0 npeoGpaszosanue niockocmu, ecau
YKa3aH cHOCOB, ¢ NOMOWBIO KOMOPO2O Kaicooit moyxe A niocko-
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cmi cimasumcen 6 coomeemcemeue mouxa A' amoli e nrockocmu.
(Imo osnauaem, wmo & pesyasmame npeoSpazoeanus mouxa A
nepexodum e mouxy A')) Hpu smom pasauurivim mouxam A u B co-
omegemcmeayiom pazruunsie moiku A u B

13.1. /IBMiKeHHE ILIOCKOCTH

€9 Cpeny paaMuHbIX BHIOB NPeOOGPA3OBAHMA MIOCKOCTH BEUIEAMM H
PACCMOTPHM B IEPBYIC OUEPEab GGUNCEHUS TIOCKOCTH.
YTo Takoe HBUXKEHUE MIOCKOCTH?

Puc. 502

Bo3pMEM Ha TUTOCKOCTH KaKkoW-HHOYIbh TPEYrONBHUK U HAYHEM €ro
NEepPeaBUTATL TI0 MUIOCKOCTH Kak TBEpaoe Teno (puc. 502). B peaynsrare
TAKOro MepemMellleHUs onpencnéHHLM obpasoM MNepeABHHYTCA H BCE €0
BHYTPEHHHUE TOYKH, HO He TONBKO OHM. [lepeMeliieHHe TpeyrofibHUKA
3a0aéT nepeMellieHre MoBoi ToUKH MAocKocTr. Kaxmylo TouKy niocko-
CTH MOXHC PacCcMATPHBATL KAK OB XECTKO CBA3AHHOH ¢ MaHHBLIM Tpe-
VTO/IbHHKOM. 3Had BCE TPH PACCTOAHHA 0T HEKOTOPOH TOUKH [UI0CKOCTH
IO BEPLUMH HCXOAHOTO TPEYTONBHHKA, MBI Ge3 Tpyaa onpeaeiiM TOUKY,
B KOTOPYIO OHA IEPLHIET B pe3ynbTaTe NepeMerleHHA TPEYTONLHHKA.

JaMeTHM, 4TO TPEYTONLHHK MOXET He TOJBKO MNepeiBHraThes
BIOJbL MOBEPXHOCTH NACCKOCTH. OH MOXeT GbITh NOBEPHYT OGpaTHOM
CTOPOHO# M NEpeMellaThCA B TAaKOM Biae. [TpeoGpazoeaHue, 3anaBae-
MOE TAKHM 06pasoM npH nepeMeLlieHNH TPeyroilbHHUKA, SBIAeTCA B~
KeHUEeM.

Janym Bonee yE€TKOe OnpeaeneHHe ApIKeHUS MNOCKOCTH.

@ Meuxwcenuem nazvigaemcs maxoe npeolpazveaunue nAoCKo-
CIMy, KOWOpoe He MeHaem paccmoniue mexcdy napamu movex,
m. e. ecait movku A u B & peayabmame GauUMNCCHUA REPEXQOaAM &

moukuA'u B, moAB=A'R’".
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IpuMepoM ABMXKEHHA FRTACTCS PACCMOTPEHHAs HaMM B Hayane
Kypca oceBas cHMMeTpus. Kaxk 6ymer nokazaHo B JanbHelinueM, ocesas
CHMMETPHS SIBNSETCH OCHOBHBIM BHAOM JBIDKEHMA (UTOCKOCTH ¥ JTIo-
6oe IBHKeHHE MOXeT ObTh CBEAEHO K HECKONLKHM OCEBHIM CHMMET-
pHsM.

OTMETHM OIHO OYEBHAHOE CBOICTBO IBHMXEHMS, CIEAYIOIIEE H3
ONpeaencHHA.

& Teopema 13,1 (ocnosnoe ceoiicmeo deuxncenuis).

Pesysomamom 0eyx nocaedocametbibiX OGUNCERIIl nioc-
KOCIMU ABARCIICA OBUNCCHIE NAOCKOCH.

VreepxaeHue 310l TeopeMbi 0YeBMAHO. I10 CyTH, Hamo ML
PazBACHATS &€ (hOPMYIMPOBKY.

ITycTs B pe3ynbTaTe Mepporo ABMKeHNs: TOUKA A MepexOnuT B TOU-
Ky A', a B pe3ynsTate BTopore — 1ouka A’ nepexoaut B Touky A" Jpa
3THX ABIXKCHHA MOXHO 3aMEHHTH OOHMM MpeobpasoBaHHEM, TIEpe-
BOIOAIIMM TOYKY A HEMOCPEACTBEHHO B TOUKY A" PasnmuHbie TOYKH
TUIOCKOCTH MPH 3TOM TEPEXOIAT B PAITMYHbIe TOUKH, MOITOMY MBI Ha
CaMOM JeNe MONYYHIN npeobpaszoBaine mnockoctn. Octanock OoKa-
3aTh, YTO MOCTPOCHHOE TaKMM 0o6pa3oM Npeodpa3opaHHe ABNACTCA
ABHXCHHEM,

PaccMOTPHM ABES PA3THYHBIE TOUKH MNOCKOCTH A U B, nepexons-
IIMEe [OCTe NMEPBOrC ABIXEHMA COOTBETCTBEHHO B Touku A' H B’
Ilyets Toukn A’ M B' B pesynsTate BTOPOTo ABHXEHHS NEPEXOAAT
COOTBETCTBEHHO B TOUKU A ¥ B, Tak kak AB = A'B'= A"B’, 10
npeobpazoBaHHie, mepepondinee 4 1 Bp A" u B', apnferca NBHXeHHU-
eM. (Beno A u B — nBe mofbie TOYKHW [UIOCKOCTH.) W

I[Be OCHOBHBIC TCOPEMbDLI O IBHXKCHHH ILTIOCKOCTH

&) Teopema 13.2 (ocnosnoii cnocob 3adanus deucenus).

JTrobBoe dsuNcente niockocmu noAROCMuIo 3adaémen dsti-
MCCHUCM MPEX MOYUEK NAOCKOCIMIL, HE ACHCAWNX HA OORON
npamMou.

HHBEIMN cnoBaMH, eciid A, B u C — Tpu He leXKallHe Ha OOHORH
NMPAMO# TOYKH W €N yKa3ansl TOUkH A', B’y C', B KOTOphIE OHH Nne-
PEXOOAT B Pe3y/NbTATE HEKOTOPOrQ IBHXKEHHMA, TO 1N Mobol ToukH
M 3Toit NIOCKOCTH MOMHOCTRIO oNpeaeNieHa ToUYka M', B KOTOPYIO B
PEe3yNBTATE 2TOrO ABHXEHUS NePEXOAHT TouKa M.
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Puc. 503

Joxazameascmeo Teopembl, N0 CYTH 1eNa. YXKE «HAMEYEHO» B
Hauyane 3Toro naparpada, Ceiiyac Mbl ero Juilib 46TKO OPOPMHEM.
[ycTh BEpIIMHK TPEYTOALHUKA ABC B pe3y1sTaTe ABUXKEHHA Nepe-
XOLAT COOTBETCTBEHHO B ToukW A', B' v C'. TpeyroasHuk A'B'C’
paseH TpeyroAabHuky ABC (puc. 503). BosbMéM mo0byle Touky M
atoil naockectH. FlycTh Npu 3TOM IBHKEHHH OHA NEPEXONHT B TOYKY
M’ Tak kak A’'M'= AM, B'M'= BM, 1o M’ — o1Ha 13 TOYEK Nnepe-
CEUEHHS OKPYXHOCTEH ¢ ueHTpamu B.A'M B 1 pasuycamu AM n BM,
3TH ABe OKPYXKHOCTH NepecekaloTca He Bojee YeM B ABYX TOHKaX.
W anga yTouHeHHA NOACKEHHA TOYKH M ' 0CTaéTCA MOCTPOMTH ellé
OKPYAHOCTE ¢ UEHTPOM B C' M paanycoM CAM. Touka nepeceveHun
NEPBLIX OBYX OKPYXKHOCTEH, KOTOpas MPHHALIEXKUT U TpeTheH OK-
PYXHOCTH, ABNSIETCH HYXHONH HaM Toukoil M.

3mech CYLIECTBEHHBIM SBAAETCA TOT QaKT, 4TO TOUKH A, B ¥ C,
a 3HAYMT, H A", B'n (' He nexaT Ha 0oHOM npamoi. Tpu oKpyxHo-
CTH ¢ USHTPAMH He Ha OAHOH NPAMOI UMEIOT He Donee OOHO# TOYKH
nepecedeHMs. A xoTd Obl OLHY TOYKY MEPECEMEHHS OHH OOJXKHbI
HMETh, NOCKOABKY TOuka M', yaanéHHas o1 Touek A, 8'v C' Ha
3alaHHbIE PACCTOSSHMS, cyllecTByeT. W

Chnenyiowian TeopeMa YKa3blBaeT Ha BEIYLIYIO POJIb OCEBOM CHUM-
METPHH CPEAH PALTHYHLIX BHAOB ABHXEHUS.

by Teopema 13.3 (o soamoxcHocmu npedemaenenun 406020 08u-
HCEHUR HEPEZ OCEELIE CUMMEMPIL ),

Jdro6oe deuxncenue naockocmu moxcem 6vimo ROAYHENO ¢
noMoOuLLIo He boaee weM MpEX 0Ceabix cummempui.

Hoxazameavbcmeo. Noctatouno 10Ka3aTh, YTO € MOMOLIBIO He
Oonee ueM TPEX NOC;IeN0OBATENABHBIX OCEBbIX CHMMETPHH MOXHO TpM
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Puc. 506

Puc. 505

TOuKU A, B u C, He aexaide Ha oaHOM NpamMoid, TIEpeBecTH B 10—
fnle Takue TouKU A', B' v ', 113 xotopuix A'8' = AB, B'C'= BC,
CA'=CA.

B KauecTBe IEPBOI OCH CHMMETDHH BO3bMEM CepeIMHHBII nep-
MeHOMKYASp K oTpesky AA". Toraa Touka A nepefinér B A" (puc. 504).
MycTe npy >ToM TouKa B nepexoant B B, atouka C— b C,. (Ecau 4
cosnanaer ¢ A', TO 3Ta CHMMETPHS OKA3BIBASTCA HEHYXKHOH.) B kaue-
CTBE OCH BTOPO# CUMMETPHH BO3bMEM CEPENHUHHEIN NEPIIEHAHKYNAD
K B'B, (puc. 505). Tak kak A’'B'= AB = A'B,, T0 BBIOpaHHad OCh
CHMMETPHUY COOEPKUT TOUKY A’

3HauMT, B pe3yNbTaTe BTOPOH CUMMETPHH TouKa A  ocTaHeTca Ha
MecTe, a TouKka B nepelaér s B'. B peaynsrate ABYX NOCIEA0BATENAb-
HBIX CHMMeTpHit Touxka 4 nepexonuTt B A', a Touka B — B B”. Tlycts
npu 31oM Toyka C nepexoaurt s C,,

Tak xak A’C, =AC=A'C', B'C, = BC= B'C’, 10 TouKa C, MOXeT
3aHATH OOHO M3 IBYX BOSMOXHBLIX NMOIOXKEHMI: OHA WIM COBMALAeT ¢
TOUKOH €', M TOraa TPEThA CHMMETPHS OKa3bIBAETCA HEHYXHOM, WM
OHa CHMMeTpHYHa TouKe C’ otHocHTeabHo AR’ (puc. 506). B atoM cny-
yae BBIMICIHSAEM CUMMETPHIO OTHOCUTENLHO A'B’. B peayarrate nocie-
AOBATEALHOTC MPHMEHESHHS TPEX (MM MEHBILIE) YKA3aHHBIX CHMMETPHA
Touka 4 nepexonwTBA', Touka B— B B’, aTouka C — B ', 3HauuT, TPH
3TH CHMMETPHH 3a0aI0T HYKHOE HaM ABHKEHHE TUIOCKOCTH. {DT0 caeldy-
eT U3 Teopemnl 13.2.) ¥
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13.2

AN® 3anauu, 3aaaHUs, BOIPOCHI

1451. MocTaBuM Kaxool TOYKE INIOCKOCTA B COOTBETCTBHE
MNPOCKUHIO Ha 33AaHHYIO NMPAMYIO ILTOCKOCTH, BepHO M, uTO
TEM CaMBEM MBI 3aJ41HM [1pecbpa3oBaHHe MIOCKOCTH?

1452, Hokaxure, 4T M060e ABHXESHHE NMEPEBORKT MPAMYIC B
MPSMYI0, 4 OKPYXHOCTE — B OKPYXHOCTD.

1453, Cxoapko CyLIEeCTBYST ABUXEHHA, NepeBOIAIIKX KBAapaT
caM B ceba?

1454, Ha xoopannaTHoi#l miockocTd 3amaHel ToukH A (l; 2) u
B(5;5). [Ipn ABUXeHWU NAOCKOCTH 3TH TOYKH MEPEXOIAT
cooTBeTCTBEHHO B Touku A'(2; 3} u B’ (7; 3). B Kakyio TOuKy
FIPH 3TOM ABMXEHMH MOXET NepeiiT Touka M (—2; —3)?

1455, Ha njiocKocTi aanbl ABE TPSMble, TIEPECEKAIOUIHECH TTON,
yriom 45°, B pesynbrate OBYX NOCAEAOBATENbHEIX CUMMET-
pUii OTHOCHTENBHO 3THX MPAMBIX TOUKA A nepexomut B A',
aTouka B — B B Haitmute yron Mexaoy NpaMsiMu ABu A'B’.

1456. JokaxuTe, UTO NH050e IBHXXKEHNE B MPOCTPAHCTBE MOXET
GHITh 3A0AHO [P IIOMOLLH HE Bojiee YeM YeThIpEX CHMMET-
PHI OTHOCHTENLHO MIOCKOCTER.

13.2. Buasl aBMzKeHH NJIOCKOCTH

Bbl yxe 3HaKOMH ¢ TAKMMU TIpEoOpa3OBaHHAMH IUIOCKOCTH, KaK [10-
BOPOT BOKPYI TOUKY M MapauiefibHbii nepeHoc. (M He Gyaem Bblae-
NATH UEHTPAIbHYI0 CUMMETPHIO, TIOCKOIbKY OHA TIpeICTaRiseT coboli
nosopoT Ha 180°,) Jlerko Bunerhb, YTO KaXaoe U3 3TUX npeobpa3oBaHHH
ABnaeTcs apmkeHHeM. M 3nech BO3HMKAET ecTeCTBeHHBIH BOMPOC:
a KakKe BooGlle MMEIOTCH BHAB ABXKEHUH? C MOMOWBIO TEOpPEMbl
13.3 MOXKHO AATh HA 3TOT BONPOC MCYEPTILIBAIOWKWH oTBET. MBl GyaeM
KNaccHGHLHPORATH ABMXKEHHS MO YHCAY 3a0al0IMX HX OCEBbIX CHM-
MeTpHit.

Tpe:xae BCero BHLIETHM OTACNABHO modcoecmeennoe npeobpa-
3oeanue, OCTABAAIOLIEE KaXAYI0 TOYKY ILI0CKOCTH Ha Mecte. [1oHAT-
HO, YTO 3TO Npeodpa30BaHUe ABNACTCA IBHXKEHHEM.
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13.2

IMapanneasHbii nepeHoc

Onxa ocepan CUMMETPHA TaK H 3aiaéT ocenylo cummeTpuio. ['opasno
HHTepecHee ¢yyail ABYX OCEBHX cMMMeTpHil. 3meck ecTh HBE BO3-
MOXHOCTH: OCH CHMMETpHIi MapannenbHe W 0CH CUMMETPHIT nepe-
cekaoTcs. CoOOTBETCTBEHHO COPMYINPYEM U BOKAXEM IBS TeOpe-
MBl.

&) Teopema 13.4 (o npedcmassenuu_napasresvrozo neperoca &
aude 0gyx cimmempitii),

B pesyavmame dsyx nocaedoeamenbrbix ocessix cumment-
Duli ¢ napairesvnoimic ocamu aioban mouxa A naockocmu

<
nepexooum ¢ maxyio mouxy A', umo sexmop A4 nocmosn-
NEH 0AR 6CeX MoYeK NAOCKOCMU,

ITpu smom eexmop A_A)' nepneHouKyIApen oCAM CuUM-
Mempuii, nanpaeaen om nepaoil ocu Ko eMopoi u €20 oau-
Ka 6 06a paza 60Abue PACCMOARUT MENCOY OCRMU.

Takoe NpeotPa30BaAHNE HA3BIBAETCA RAPRAICALRUIM REPEHOCOM.

—_—
CaM BeKTOp AA’ HAILIBACTCH GEXTROPOM RAPAAICILIOZ0 HEPEeHOCd,

Jdoxazameabcmeo. PaccMotpnM Kakoii-miu60 BEeKTOp E, nep-
NeHAMKYIAPHBIR ocaM cuMmetpri {puc. 507). Tlocie kakaoi cHUM-
METPUH OH TNEPEXOANT B MPOTHROTIOAOXHEIN MO HANPAaBASHHIO BEKTOP
Takolt Xe JNHHBL 3HAYHT, TOCTe ABYX CHMMETPHI OH nepeRaéT B BeK-

=y
TOop AB = AR, pacnonoXeHHLIA Ha TOM Xe npsamMoit AB. Takum 06-

—_ —
pasoMm, AA" = BR', 1. e. 1i1 BCeX TOUEK NPAMOIL, MEPREHANKYAAD-
HOM OCAM CUMMETDHH, TIOC/e ABYX MOCAEAOBATELHEIX CHMMETPHIL
NPOUCXOAUT NepeMelIcHME Ha OTHH H TOT X BEKTOp.

B3sap TOUKY A Ha mepBO¥ OCH CHMMETPUH, MHE JIETKO YOeaUMCH
B TOM, YTC ZJIHHA BEKTOPA MAPAIEILHOIO NepeHOca B CAMOM deJie

L ;

A B A | BB 4

Puc. 507
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13.2

W‘v\/‘\/\—\
napanreabHbiil
CWLWJ

B /1IBa pa3a OONblUE PACCTORHUS MEXIY OCAMH W OH HAMpPaBAeH OT
nepeeit ocK Xo BTOpoil. W

M3 1oKa3aHHOM TeopeMbl, B YHACTHOCTH, CAEAYET, YTO, B3AB JK0-
Gbie ABe MpAMble, NEPNEHAMKYISIpHbIE BEKTOPY § HA PACCTOSHUM,

1,= .
PaBHOM 5 |@| apyr ot Apyra, nocne ABYX CHMMETPHH B COOTBETCTBYIO-

IEM MOPAIKE OTHOCHTETBHO 3THX NPAMBIX Mbl I[IOAYMHM Mapaicib-
HBIH NepeHoc HA BEKTOP 4.

TloropoTr

BLISICHMM Telepb, KaKoe IABHXEHHE MOJYYHTCH B Pe3V/IbTATE ABYX
NMOCNEROBATENBHBIX CHMMETPUA C NepecexaoMMHea ocAMU, OTBeT
Ha 3TOT BOTIPOC AaéT HaM CASAYIOLLas TEOPEMA.

&9 Teopema 13.5 (o npedcmasnenuu nosopoma & sude 98yx cum-
Mempuil).
Ilycme 0ge npamvuie 1, u l, na niockocmu nepecexaromcs &
mourxe O u ofipazyrom mexcoy coboii yeoq o. (o < 90°). B pe-
3panmame 08yX NoCAeO00GaMeAbHbIX CHMMEMpUI Omrocl-
meavno npamoix I u I, ot noaysum nosopom na yzoa 2o. o-
kpye mouxu O. Ilpu smom nanpasienue nosopoma mo ce,
4mo u y nosopomda Ha y2or o, nepeeodauwiezo npamyro 1l
é npamyro I,

Takoe npecOHpazoBaHUe HA3LIBAIOT NOEOPOMOM, A YION 200 Ha-

36IBAIOT Y2A0M NOBOPOMA.

TToscHHM, 4TO yTBepxaaeT 3Ta Teopema. Bosbmém mobyio Touky A
Ha MIOCKOCTH, PAcCMOTPHM OKPYXKHOCTL ¢ LIBHTPOM B TOoYke O M pa-
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muycom OA (puc. 508). 3ta OKpyXHOCTE
MEPeceKacT OCH CHMMETPHH B UeTHIPEX
To4yKax. BeibepeM M3 HHUX ABe TOYKU: TOY-
Ky B, Ha nnpaAMoit /| U TOUKY B, Ha NpAMOH
{, Tak, 4to £ B,OB, = 0. STH ABE TOYKH
OMpede)IAOT HA OKPYXHOCTH Hamnpapne-
HYEe IBWXEHHS: OT TOUKH B, x B, mno
MeHBILeiH AyTe, COOTBETCTBYIOLEH YINY .
B pesynsraTe NOCAeIOBATENBHOTO MPHME- A
HEHHsI CHMMETPHH OTHOCHTENBHO IIPAMLIX LAOA" = 2.
/, n I, Touka A nepeHaET B TOUKy A' Ha 31O Puc. 508
orpyxHocTH, [TpuuéM npy ABIXEHHH OT A

K A' B yKa3aHHOM HANpPaBAEHHUH MBI MOMYYUM MEHBILEYIO AYTY OKPYX-
HOCTH, KOTODOM COOTBETCTBYET EHTPaNbHBIH YTron BenHYHHON 2at,

Hoxazameaocmeo. Nna Touku B, yTeepXaeHUe TEOPEMBI OUe-
BUAHO. B 06meM ciydae mocie nepsoli CAMMETPHM Iyra AB, nepe-
XOIOUT B TAKYIO Xe, HO MPOTHBOMONGKHO HanpapiieHHylo oyry. (Tou-
Ka B, ocraérca Ha mecTe.) [Tocne ABYX CUMMETPHI nyra AB, nepexo-
IUT B PaBHYI0 €l M TaK Xe HANpaBieHHy nyry A’'B| . 3uauwr,
L AOA'= £ B,OB| = 2a, npuuéM Toukd A U A’ CIeAyIOT APYT 34

ApYroM B TOM Xe fOpAlKe, YTou By H B,’ . v

3aech cnenyeT oBpaTHTL BHUMAHHE HA TO, 4TO, KaK Obl MBI HH
NMPOBENH Yepe3 TouKy ) IBe NepeceKalonrecs MnoJ YIAOM o NPsIMBE,
MocHe ABYX MNOCASAOBATEAbHBIX CHMMETPHIT OTHOCHTENIBHO ITHX [Tps-
MBIX MH IIOJIYYHM TOBOPOT B COOTBETCTBYIOLIEM HAIPABICHHH Ha
yToa 2¢, BOKPYT TOUKH O.

% Tpm oceBbie CHMMETPHH
@ HTak, HaM OCTalOCh paccMOTpeTh M0-

CACAHUHA cny4ail M OTBETHTh Ha BOMPOC
Kaxoe IBHXKCHHE [UIOCKOCTH OyaeT UMETh
MEeCTC B Pe3VIETATE TPEX MOCIENOBATETh-
HBIX OCEBLIX CHMMETPHI?

Cay4ali, KOraa OCH BCeX TPEX CHMMeT-
pHU napannenbHsl, Be3 Tpyma CBOAMTCA K
ongHol ocepoit cuMMeTpH. B caMoM nene,

PaccMOTPHM TPH MapaieNsHbIC NPAMBIE

4, Lu I, (puc. 509). Kak bl 3Haem (Teope- P
Ma 13.3), Pe3YABTATOM OBYX NEPBBIX CHM- 2
MeTpHil ARNAESTCA NMApAJVIEABHHA nepeHoc, Puc. 509
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NPHYEM €CTH BMECTO /, U /, BIATH MI06HIE NAPANAETLHEIE UM ABE MPsi-
mbie /| u /3 Ha TOM Xe PAacCTOAHMM ApYr OT APyra (M ONMHAKOBO Ha-
NPaBNeHHBIM NEPNEHANKYTAPHBM BEKTOPOM), TO B Pe3yNLTATE MOAY-
4UM TOT XK€ NapaienbHblil nepeHoc, B YacTHOCTH, MOXKHO B3ATh Npsi-
Myl /3 cosnanawoiueii ¢ /;. Torma CHMMeTpUH OTHOCUTENBHO /5 M [,
«B3aHMHO YHHYTOXATCA» (AaQYT TOXACCTECHHOE NPeOOPA3OBaHKE), H
B PE3YNLTATE OCTAHETCA OAHA OCEBAA CHUMMETPHA OTHOCHUTENBLHO /).
Taxum 06pa30M, KAaK W YTBEPXKIANOCH, TPU OCEBbIE CUMMETPHH C Ma-
PaNENbHBIMH OCAMH MOXKHO 3AMEHHTE OAHOM oceBoli cMMMETPHET.

TouHO Tak Xe TpU CHMMETPHM, OCH KOTOPBIX TIPOXORAT uepes
QAHY TOYKY, MOXHO 3aMeHHTb OOHOH OCEBONH CHMMETPHER,

Tenepe paccMoTpHM OG1IHY CAyHaii, KOTIa CPEIH TPEX Ocei eCTh
nepeceKkaloUHecs, HO BCe OHH He WMeloT ob1ueii TOUKH,

b9 Teopema 13.6 (o deuxcenuu, 3adaeaemom mpema oceabimu
CUMMEMPUAMIL).
Tpu nocaedocameavnbie oceabie cuMMempuu, oCii Komo-
DYIX He 8Ce NaparlIesbHsl U HE NPOXOOAM HePes O0HY MoKy,
MONCHO 3AMEHUMY O08YMA OCUNCEHUAMU: cuMMempuell u
napat1e16nbiM NEPEeHOCoOM.
,Zona:mme.xzbcmao. [lycTe OCAMH CHMMETPHI ABIAKOTCH NIpA-
mbie /), /, v Iy, npuuém npsmeie /| W /, nepecekaloTca B Touke O
(pHc. 510). Toraa aBe NEpPBBIE CUMMETPHH MOXHO 3aMEHUTL NOBOPO-
TOM BOKPYT TOYKH O Ha coOTBeTCTBYIOWHA yron. Ecau eMecTo /, n [
B3STh NMpAMbIE /| M /3, NepecekaioliMecs B Touke (F NOX TEM Xe yr-
JIOM, TO B PE3y/IbTaTe CUMMETPHIT OTHOCHTEABHO /| K /5 ByaeM HMETh
TOT XK€ MOBOPOT, YTO H B PE3YILTATE CUMMETPHIT OTHOCHTENBHO /| K ;.
(MNpaMbie /] v /5 nonyyaioTca U3 NMPAMBIX {| W [, MOGLIM TOBOPOTOM
BoKpyr 0.) B yacTHOCTH, MOXHO B3ATh NPAMYIO /3 MapannenbHok /;.
MocnenoBatenbHble CHMMETPHU  OTHOCH-

TeAbHO /3 , /5 M [ Daf0T TO Xe ABMXEHHE, YTO U

CHMMETPHH OTHOCHTEAbHO {), /y 1 /5. Ho B cuny

NapaNIeNnbHOCTH {5 U /; CAMMETPHH OTHOCHTENh-

HO 3THX MPAMBIX MOXHO 3aMEHMTh TIApaLiIeib-
HBIM NepeHocoM, B peaynbtatre monayyaem OBU-
XeHHE, COCToAlLEe MOCICAOBATEIBHO U3 oceBoii
CHMMETPHHU H MapaiielbHOro nepeHoca. W

OkazpiBaetcs, Teopema 13.6 mMOXeT ObiTh
YTOUHEHa.




# Cronp3fias CHMMETPHSA

@ JdofGaBuM K TPEM PpACCMOTPEHHHM ABHXEHHSAM (OCEBOH CHMMETPHH,
NapanieabHOMY [1IEPEHOCY, OBOPOTY) SIIE OMHO.

Croaszaueli cummempliell hazuaaenica OGUNCERLUE, COCMOR-
ujee noOCAe0OEAMENbHO U3 0CEE0LH CUMMEMPHY U NAPasIeabioz0
nepenoca, 3a0a6aemMo20 8eKmMopoM, RAPAATEALHBM OCH CUMMEm -
puu.

Teopema 13,7 (o npedcmaesenuu ckoavisueli cummempun e -
DE€3 mpu CUMMEMPULL).

Heuxncenue, noayuaroweecn ¢ pesyasmame mpéx nocaedo-
GaAMEABHBIX OCCBVIX CUMMENPUIL ¢ OCAMN, e npoxodauu-
MU uepes 00Ky MOUKY, CPedit KOmopsiX eCtb HeRAPUALeAb-
Hble, RGAREMCR CKOAvIAWel cummempueid. Hpu 3mom
GCAKAR CKOABIAUAA CUMMeMPUR moxwcem Gvimb noayuena
Kax pesyaomam mpéx ROCACO0CAIMEALHBIX OCEEBIX CUM-
Mempuii.

Hoxazameascmeo. Paccmotpum cuMMeTpuu ¢ ocaiMu /,, b v L.
Iycts £, u {; nepecekalorca B rouke P (puc. 511). (Ecam £, u /; napan-
NeNbHBL, TO Mbl CHAYANA MOBEPHEM BMECTE /) M /, BOKPYI TOYKH HX Tie-
peceueHus.) IlorepHEM 2TH OCH BOKPYT TOUKH P TaK, 4TobbI [, nepe-
ua B NpAMYIO /3, NEpneHINKYIApHYIo /. TTonydnm HOBYIO TPOIKy
npamelx /;, {3 1 I3, onpesensiolwux TO Xe ABUXKEHHE, YTO H UCXOI-
Hbie npaAMee /), ;, 1 f; (puc, 512), Tenepe nosepHEM NpAMEIE /) K /3
BOKPYr ) — TOYKM HX TIEPECEUCHHA —— TaK, YTOOI /; Mepeuwia B Tpsi-
MYI0, NepIeHAUKYNAPHYIO /;. B pesynbrare romydnm npsimele 4, 1y
H /3 (pHc. 513), 3a0al01UKe TO Xe ABUXKEHHE, YTO H HCXOMHAA TPoiika,
npu4éM /| NMepneHAnKyaapHa /5 u /5 . 3HaumT, /) 1 /] napauienbHbl

Puc. 512 Puc. 513
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[13.2

H 337210T NEPEHOC B HATIPABNEHNHY, MAPANNENLHOM /], T. €. paceMar-

PHBAEMOE IOBHXEHHE SBIACTCA CKOAL3ALLCH cHMMeTpHeii. Takke

mobas CKOMb3ALIAA CHMMCTPHA MOXKET ObITb MmonydeHa Kak pe-

3YALTAT TPEX INOCICIOBATENBHEIX OCEBHIX CHMMETPHH, MOCKOMBKY
TIPH MEHbILEM YHCIE CHMMETPHI MBI MOAYHaEM OPYTUE BHABI OBH-

XeHuit. W

AWM® 3anauu, 3a7aHUg, BONIPOCH

1457(B). B pesyabpTaTe napasienbHOro nepeHoca Touka A ne-

PEXOINT B TOYKY A’, a TouKa B — B Touky B’. Haiimnre koop-
IWHATHI TOUKH B’, eCli¥ M3BECTHH KOOPAWHATH TOYEK A, A”
HB:

a)A(-1;3), A’ (2;4), B(1; -3);

6)A(2;-2), 4" (0; 1), B(—1; -5);

BYA(=3;-2), A" (-5, -1), B(4; 7).

1458(B). B pesynrtate napanienLHOro nepeHoca Touka A ne-

peXoaMT B TOYKY A’, a npamasa { — B npamywo !/, Haitante
YpaBHEH#E npamoit I, ecnn:

ayA(=2;5),A” (3; -4);

ypaBHeHHE NpaMoii fecTb 2x — 3y =1;

6) A (4,7), 4" (-3;13);

YpaBHeHUe NpaMoit / ecTs 3x + 4y =3,

1459, Halinyre BexTOp NapajlIeABHOIO [EPSHOCA, ECTH TIpAMAas,

3amaBaeMas ypaBHeHHeM y = 3x — 2, MepexoluT B MpaMYID
y=3x + 4, a npamas 3x + 2y = 2 nepexomHT B MpAMYIO
6x +4y =3,

1460(B). byaeM cYHTaTh NONOXUTEALHBIM HANPABJIEHHEM Bpa-

IIeHHS HAMPABASHHE TIPOTHB OBWKEHHMA YACOBOW CTPENXH.
[MycTh OCH KOOPAMHAT TAKOBLI, YTO B PEIVALTATE MOBOPOTA
BOKDYT Hayala KOOPAMHAT B MOJMOXHTCALHOM HANDABACHHH
Ha 90° Touka (0; 1) nepexonuT B Touky (1; 0). HalinuTe xoop-
AUHATH TOUKH, B KOTOPYIO 3Ta Xe Touka (0; 1) nepeliaér B pe-
3VALTATE NMOBOPOTA B NOMOXHUTEALHOM HAMPABICHHA HA VIO
30°, 45°, 60°, 120°, 150°,

QTREThTE HA 3TOT XKe BOMPOC IUIA TEX XKE YINOB, €CNH NOBOPOT
MPOMCXOIMT B MPOTHBOMONOKHOM HANIPABAEHHH.
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13.3

1461(n). Kakoe HauMeHbiuee YHCNO BEpIIMH MOXET MMETh
MHOTOYTOJILHHK, Y KOTOPOTO €CTh B OCH CHMMETPHH, Tiepe-
CeKaloKeca noa yraoMm: a) 30°; 6) 10°; s) 87°?

1462(n). Ha rnocKocTH AaHRE JBA PABHHX H He NMapaUIeIbHBLX
otpe3ka AB n A’ B’. TlocTpoiiTe UEHTP IOBOPOTA, TIPH KOTO-
POM TOUYKa A NEPEXOINT B A, a ToyKa B nepexoaut B B',

1463. Ha nmockocT JaHm IBa paBHLIX oTpeska AB u CD.
IMpsmeie AC n 8D nepecekaiorea B Touke P, [Tycts okpyx-
HOCTH, OTTHCAHHbIE OKONO TPEYTOABHHKOB ABP u CDP, ne-
pecexaloTcs B Touke O, orandnoil ot P. Jlokaxure, 4T0 B pe-
3YABTATE MOBOPOTA BOKPYr O Ha yroi AOQC Touka A nepexo-
ant B C, a Touka B -~ B Touky D.

1464(n). Nana npsamana { v Touka 4. Halionnre reoMeTpHyeckoe
MECTO ToueKk M NAOCKOCTH TAKHX, YTO CYLIECTBYET NOBOPOT
Ha yron 60° ¢ neHTpOM Ha npaMoii [, nepesonamii 4 B M.

@ 1465. JaH npapWibHLH mecTHYTONbHUK. CKONBKO CYLIECTBYET
PA3THYHBIX ABWXKEHUMR, nepepoaaummx ero B ceda? Cionbko
Cpelld HUX CHMMETPHIt, BpallieHHH, CKONB3IIMX CUMMETPHIA?

13.3. F'oMoTeTHs

H3 npeoGpa3oBaHHii ILIOCKOCTH, He ABMSKOIMXCA IBIKEHWAMH, MbI
paccMOTPHM OIHO, HIPaloiljée B reOMETPHH BaXXHYIO poib. Peus HAST
O Npeobpaz0BaHNK, HA3EIBAIOLLIEMCS 20MOIMEMiel.

OnpeneneHne roMOTEeTHH

@ Tomomemueti ¢ yenmpom e mouxe O u xospuyuenmom k nazviaa-
emca maxoe npeobpaszosanue NIOCKOCHIU, NPU KOMOpom Aloban

—_— —
mouxa A nepexodum é mouxy A' maxyio, wmo OA' = kOA
(puc. 514).
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W3 onpenenenus roMoOTeTHH CAEIyeT, 4TO NPH K = | TOMOTETHA
SBJIAETCA TOXAECTBEHHBIM TIPe0oOpa3OBaHHEM.
IIpn & = —1 rOMOTETHA CTAHOBUTCA UEHTPANLHON CUMMETPHEI,

1
JBe TOMOTETHH C HEHTPOM B O H KO3DPHLIHEHTAMH K H % ABaA-

IOTCA B3aMMHO OOPATHEIMH. DTO O3HAYAET, UTC ECIH OIHA U3 HUX Tie-
PEBOINT TOYKY A B TOUKY A, TO Apyras nepepoanT A's A.

CBolicTBa rOMOTETHH
OcHoBHEIE CBOIICTBA TOMOTETHH BHIpaKaeT CAeLYIOmAasn TeopeMa.

&y Teopema 13.8 (ocroeHoe caoiicmeo omomemuu).

Ilpu comomemuu ¢ xospduunenmom k ompesox AB ne-
pexodum & ompezox A'B', napasiesonwviii AB u maroii,
umo A'B' = |k|+ AB, a awobaa duzypa F omobpawaem-
ca & Quaypy F', nodobuyrw F ¢ xosdpduyuenmom noodo-
6un k. Ilpu smom ecarxuii 3semenm gpuzypot F omobpa-
wcaemcsn 6 coomeemcmayrouiui saemenm gueypot F'.

JHoxazameabvcmeo. Mycts O — ueHtp
B rOMOTETHH {pHc. 513), TpeyronbHuku OAB
u OA'B’' nonobHH Mo NepBOMY MPH3HA-

B Ky nonobua: OA: 04" = OB:0O'B' n
Z AOB= 2 AOB'. 3uaunt, A'B' = |k|AB
1 A'B napanneasHa AB.
o pt y IMoHATHO, YTo cepeauHa AB nepexo-
IWAT TIPH FOMOTETHH B cepeauny A'B' W Bo-
Puc. 515 ob1e, Touka, AensAmas A8 B KAKOM-TO OT-
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HOILIIEHHH, TIEPEXOMHT B TOYKY Ha
A’'B', neaqumyio 3TOT OTPE3OK B TOM
X¢ OTHOILICHHH.

W3 npeasiayiiero yreepXiaeHHs
CIenyeT, YTO MPH TOMOTETHH ¢ KO-
tbHLHeATOM K TpeYTONBHHUK ABC ne-
PEXOIONT B moaobHEIN eMy ¢ X03ddH-

uueHTOM |k| TpeyrombHHK A'B'C’ ©
{puc. 516). [Ipu 3TOM CTOPOHH Tpe- Puc. 516
YTOABbHHKOB COOTBETCTBEHHO napai-
NENbLHEL, 8 OOHWHAKOBC PACNOAOXKEHHBIE OTHOCHTENLHO 3THX Tpe-
YroNILHHKOB TOYKH COOTBETCTBYIOT APYT APYry NIPM TOMOTETHH.

ITocneanee yTBepXKOeHHME JErkKO PACHPOCTPAHASTCH HAa MHO-
TOYTONBHHKH. Bellb KaxXablit MHOTOYIONLHNK F MOXHO pazduTh Ha
TPEYrOJbHHKH, KOTOpPbIE B Pe3y/NbTATe MOMOTETHH MNepEHIyT B Mo-
OOOHbLIE M TaK X€ PacMoJIOKECHHBIE TPEYTOJbHHKH, O8pPasyloulHe
MHOTOYTOABHHK F', MONOGHEIH MHOTOYTONBHUKY F ¢ KoadhulHeH-
TOM K.

Ioka3aTeNrCTBO ITONO YTBEDXKASHUA ANd MPOH3BOABHBIX DUryp
MBI OMYCTHM, CUATANA ero OYeBHIHLIM. W

AB@® 3anauu, 3afaHHA, BONPOCH

1466(B). Ha nrockocti madsl TpY TOUKH O, A u A’, pacriosio-
WeHHBIe Ha 0AHOM npamoit. TIycTh roMoTeTHA ¢ LeHTpOM B O
neperoanT A B.A". Bo3pMEM Ha IIOCKOCTH TPOH3BONLHYIO
TouKy B. Iloctpoiite Touky B', B KOTOPYIO nepexomouT B npr
TOU Xe TOMOTETHH.

1467. Ha niockocTH naHBl 1Ba NAPAJIENBHBIX OTpe3ka, CKonb-
KO CYIIeCTBYeT FOMOTETHH, MepeBONSILHX OOMH OTPE3OK B
apyroii? TlocTpoiiTe UEHTPH 3TUX TOMOTETHIL,

1468. Ha npsamoit aasum Touku A, B, A'u B, Tlocrpoiite ueHTp
rOMOTETHH, IIPH KOTOpOi Touka A nepexoaur 8 A’, a Touka B
nepexoamr B B',
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1469(B). JokaxuTte, 4TO AN AIOOLIX ABYX HEKOHLEHTPHYECKHUX
M HEpAaBHEBIX OKPYXKHOCTE{l CylecTBYET POBHO IBE roOMOTE-
THUM, TIEPEBONSALLHE OOHY OKPYXHOCTB B Apyrylo. [locTpoiiTe
HEHTPEL 3THX TOMOTETHIA.

1470(B). doxaxuTe, uyTo N10GLIE NBA HEPABHBIX TPEYTONBHHKA ©
COOTBETCTBEHHO MAPALIENBHBIMH CTOPOHAMH [OMOTETHYHEI,

1471(B). Ha nnockocTH AaHbl OKPYXHOCTL U TouKa A. Kakyio
JIMHHIO OIMCBIBAET CepedHa 0Tpe3ka A B, ecnu Touka B onu-
CHIBACT JAHHYK OKPYXHOCTb?

1472. Ha nmnockocTH JaHE OBA fapajjieibHbIX oTpe3ka AB u
KM. Hailinnure reoMeTpHYeCKOE MECTO LIEHTPOB BCEBO3MOX-
HBbIX TOMOTETHIA, epeBoaalINX AB B 0Tpe3ok A 'B’, pacnono-
JKeHHBbIT Ha KM,




ITprmnoxeHus

IIpoBeps cBOH 3HAHMA

Kaxgoe W3 ¢Ta MPUECAEHHBIX HIXE YTBEpXAeHWH nubGo pepHo, NHOO
HeBepHO. B COOTBETCTBYIOMICH XNeTRe 3apaHee MOArOTOBACHHON TaSnHLIB
HYXHO HAIKCATEL «da», €CIH Bbl CUMTAETE YTBEDXKACHHE BEPHEIM, H ¢HET»,
ECJTH HeBePHEIM; ECITH HET YBEPeHHOCTH B OTBETE — CHENAHTE MPOYEpK.

CBEpBTE CBOM OTBETH ¢ NPUBSAEHHEIMA B KoHUe (¢, 448). 3a Kaxawi
npaBuAGHEIH OTBeT Bbl MoNy4ZaeTe | 0UKe, B CIyvae HEBEPHOID OTBETA HYKHO
BBIMECTh H3 HabpaHHOM cymMMBl 2 OuKa, 38 CHeNaHHBI npoyepk — ) oYKOB.
Ecau HaGpano Gonbiite 85 0ukOB — BHW GYEHb XOpOLLO 3HAETE MpeOMeT
(oueHka 5); 71—85 04KOB — 3HaHHA MOXHO OLICHMTE KaK Xopoiue (OLeHKa
4); 46—71 04x0 — 3HAHUA YOOBNETBOPUTEIbHEE (OLIeHKA 3).

Ha ecio paGoTy 0TBOOMTCA TPH Haca. MOXKHO CIEnaTh HECKOIBKO IIepe-
priBOB Mo 5—10 MuuyT. (BpeMsa nepepbiBOB HE YIUTHIBACTCA H B CYMME He
IOMKHO NPEBBIILATE OHHOTO Yaca,)

1. Yepez mofyio TOYKY [UIOCKOCTH MOXKHO NIPOBECTH NPAMYIO, Mapan-
NeAbHYIC JaHHOH npAMol 3Toii IocKoCcTH.

2. Ecnn durypa uMeer fonee onHO# OcH CHUMMETPHH, TO OHa MMEET
IECHTP CHMMETPHH.

3. Yepes mo06y10 TOUKY IIOCKOCTH MOXHO NPOBECTH NPAMYIO, MEpPNeH-
AUMKYRAPHYIO AAHHOH NIPAMON IOCKOCTH.

4, He cyilecTByeT MHOTOYTONBHHKR, MMEIOMIET0 poBHO 15 HaroHaneii.

5. Nyete A, B 1 C Takue TPH TOYKH IUIOCKOCTH, YTO UMEET MeCTO pa-
BeHCTBO £ BAC = 2 BCA. Toraa BHNOAHASTCA M paBeHCTBO BA = BC.

6. CepeaMHHLIA NEPIIEBAKKYAAP K OCHOBAHHMIO paBHOGSAPEHHOrO Tpe-
YrOAbHUKA MPOXOANT Y€peés BEPIIMHY 3TOrC TPEYTOBHMKA,

7. Eciu B TpeyronsHEKax ABC w A,B,C, UMeI0T MecTo paBeHCTBA
AB =AB|, L ACB= 2 A C\B, £ BAC= £ B .A,C,, TO 3TH TPEYIOABHHKH
pPaBHbL.

8. na moGoro TpeyroasHuka ABC cyliecTayeT, H MPHTOM €IMHCTBEH-
Has, OKPYKHOCTL, Kacalowascs npaMbix AB, BCu CA.

9. Ecnyi TPEYTONBHHK MOXKHO pa3pe3aTh Ha B4 PABHHIX TPEYTONBHHKA,
TO 3TOT TPEYTONAbHHK PaBHOGEAPEHHBINH.

10. He cyiecTByeT TpeYroNbHHKA CO CTOPOHAMH J8, J1o , 6.
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11. B TpeyronsHHMKe, ABa YIIa KOTOPOTO PABHBI 2;—“ 7] —2-73 » HAHGONBILEH
ABNALTCA CTOPOHA, COSAHHAILAA BEPIIHHB 3THX YTI0B,

12. Ecau BMcceKTpHMca BHELUHEro Yraa TPeyroNbHUKA napaineibHa
MPOTHBOTIONOXHOM CTOPOHE TPEYTONEHHUKE, TO 3TOT TPEYTONbBHHK ABIACTCA
paBHODenpSHHEIM.,

13, Ecnw ans veTbhipéxyronbHuka ABCD Wueer MecTeo paBeHCTBO
AB+ CD= BC+ AD, 10 cyliecTByeT OKPYKHOCT, KACAIOILAACA NPAMBIX A B,
BC,CDu DA,

14. He cywecTsyeT TpeyroabHHKA, ABe GHCCEKTPHCH KOTOPOTO Tep-
NEeHIWKYNAPHBL

15. He cywiecTBYET TpeyrodbHKHKA, ABE BEICOTH KOTOPOTO NEPNEHAHKY-
JMAPHEL.

16. Ecau paauyc OKpy:KHOCTH, ONMCAHHOR OKONO TPEYIOAbHHKA, pa-
BEH CTOPOHE TPEyroNbHHKA, TO Yroi, NPOTHBOACKAIUANA 3TOH CTOpOHE,
paBeH 30°,

17. TpeyronbHHK, B KOTOPOM OIHA W3 CTOPOH paBHA ONYUICHHOW Ha 3Ty
CTOPOHY BBICOTE, a NMPOTHBOMEXKALUMA Yron MeHbue 43°, SBAAETCA TYyRO-
YTONBHEIM.

18. B TYMOYrONBHOM TPEYrORAbHHKE KBAIpaT HAMOGOAbLICH CTOPOHHI
MEHbILIE CYMMBI KBAAPaTOB ABYX APYTHX CTOPOH.

19. B npou3BonLHOM TPEYroNbHHKE HaHWMeHbILelH ARIgeTcs MenHaHa,
NpoBeAEHHANA K Haubonsilled cTopoHe.

20, B n0GoH YeTHIpEXYroNLHMK co cTopoHaMu 8, 9, 10 u 12 Heaban
BIHCATb OKPYXHOCTD.

21. Tpaneuueit HA3bLIBAETCA YEThIPEXYTOABHHK, ¥ KOTOPOTO ABE KAKMe-
TO NPOTHBONONOXHbBIC CTOPOHBI MaPAIJIENbHDI,

22. CylmecTBYeT YeThIPEXYTONBHUK, TI0IIAAL KOTOPOro §oabiiie nono-
BMHB TIPOMIBEACHHA €I0 AMATOHANEIH,

23. YeThipEXyTOABHMK, BCE YINBl KOTOPOro TIpPAMBIE, — Napanienc-
TPaMM.

24. Ecan y 4eTHIpEXYTONIbHUKE CYMMBI IPOTHBONONOKHBIX YII0B paB-
Hbl, TO B 3TOT YeThIPEXYTONBHUK MOXHO BNHCATh OKPYXHOCTD.

25. Ecny y YeThIpEXYTONBHUKA PABHBI OHATOHANH, TO 3TOT YETHIPEX-
YIOMBHHK ABIAETCA MPAMOYTOIbHHKOM,

26. Ecin Kaxnas M3 auaroHaneit 4eTsipéxXyroAbHHKa AeHT NonoaamM
JBA €rQ YT/1a, TO 3TOT YEThIPEXYTOALHUK ABIAETCA poMBOM.

27. Ecan anaroHa v HeTHIpEXYTONBHUKA AeIAT €ro Ha YeThIPE PaBHORE-
JUKHX TPEYroJBHHKA, TO 3TCT METHPEXYroAbHHK ABAACTCA Mapalieno-
rpaMMoM,

28. EcnhH avaroHa1d 4eThipéXYroAbHWKA AERAT €0 HA YeThIpe Tpe-
YroflbHMKA TAKHM 0GPA30M, YTC ABa MPOTHBONOAMKHBIX TPEeyro/ibHHKA pas-
HOBEAHKM, 8 OBa OPYTHX — HET, TO 3TOT YETHIPEXYTOABHHK ABNAETCA Tpane-
ukei.

29. HmeeTca NoOCASNOBATENEHOCTE MHOIMOYTOJLHHKOB, BITHCAHHBIX B
OIdHY H TY X¢ OKPYXHOcTk. H3BecTHO, UTo AnMHa HauOONBINEA CTOPOHHI
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3THX MHOTOYTOJLHMKOB CTPEMHTCA K HYMIO. TOraa nepHMeTp 3THX MHOTO-
YTONBHHKOB CTPEMUTCH K JIMHE OKPYXKHOCTH.

30. Ecay BHYTPH HEKOTODOTO MHOTOYIOJIbHMKA PACTIONOXEH APYTO#H
MHOTOYTQJIBHHK, TO IIEPUMETP BTOPOTO (PacnONOXKEHHOIO BHYTPH) MHOTQ-
¥roAbHHKA MCHELIE MCPHMCETPA TIIEPROTO.

31. Cpeau Becex OKpyXHOCTeH, comepXallMX BaHHRHA TPEyronbHMK
{BepIOMHEl MOTYT pacnonaraTbcs Ha OKPYXHOCTH), HaMMeHBIIMHA paouyc
HMeeT OITHCAHHAA OKPYXHOCTD.

32. CepenuHEI CTOPOH TIPOM3BOIBHOIO YETHIPEXYTONBHUKA ABASIOTCH
BEPLIMHAMHW [TAPAJUIEIOrPpAMMA.

33. CyllecTBYeT TPEYIOALHHK, BICOTH KOTOPOTO MeHblIE | ¢M, a rJio-
uraap Sonpie 1 M2,

34. [ina moboro TpeyranbHiKa A BC uMeeT MecTo papeHeTBO AR+ A C =
= AC+A B, tne A, — TouKa, B KoTOpOH BrcceKTpica yrna BAC nepecekaer
BC.

35. Henb3a pacnoAoXuTE Ha MAOCKOCTH MATH PAANTHYHbBIX TONAPHO Ka-
CAIOLMXCA OKPYXKHOCTE!,

36. leHTp ONKHCAHHOR OKONO TPEYTONBEHUKA OKPYXHOCTH BCETOa Pac-
MONOXKEH BHYTPH TPEYroNbHMKA.

37. Lentp srdcaHHOH B TPeyrobHHK OKPYKHOCTM BCETOA Pacmono-
XKeH BHYTPH TPEYTrONbHUKA,

38. CepenapHHbe NEPNEHANKYIADEL K CTOPOHAM TPEYTOJALHHKA NEPece-
KAlOTCA B LIEHTPE BIUCAHHOM B 3TOT TPEYTOALHHK OKPYXHOCTH.

39. Ecne yMEHBUINTE BCE CTOPOHBI TPEYTOJIBHHKA, TO YMEHBIIHTCH H
€ro miolladn,

40, [TpaMbie, NpoXodsuMe Yyepes BEEPIUHHDB TPEYTOABHUKA H ASALIHE
nornonaM €ro rmiowale, NepecekKaldTcA B OOHOH TOuKe,

41. Eciii B TPEeYrONbHUKE COBNANAIOT LEHTPbI BIIUCAHHOMH M ONMKCAH-
HOIT OKpYXHOCTEH, TO 3TOT TPEYTOABHHK ARAACTCA MPAaBHABHBIM.

42. 1na AbHoroe yriaa o HMeeT MECTO PaBEHCTBO tg o * cigo = |.

43. TeoMeTpHYECKHM MECTOM TpPOeKURH TOUKH A Ha BCEBOIMOXHBIE
NpAMBE, MPOXQAAIIHe Yeped ToUKy B, ecTh OKPYXKHOCTh ¢ AUaMeTpoM AB.
{Auv B — (DUKCHPOBAHHBIE TOYKH ILIOCKOCTH, PACCMATPHBAICTCA MpAMbIe,
NPHHALACKALIME STON TUTOCKOCTH. )

44. PaccTosiHHE MeXIy IEHTPaMH ABYX JIEXAWHX B 0JHOH NAOCKOCTH H
KACAIOIHXCA OKPYXHOCTEN paBHO CyMMe HX PalHUycOB.

45, CpenHeil "HHMeH TpeyrONbHHKA HA3HIBAETCA NpAMas, NApaLIcnbHAs
ONHON H3 CTOPOH TPEYTONBHHKA W TIPOXORAIIAS Héped CepLIvHBI OBYX €ro
APYTHX CTOPOH.

46. CHHYC TYTIOTO YT/I3 OTPHLIATE/ICH.

47. MpaMbie, 331aBaeMBble ypaBHeHHAMH 2x + 3y =11 g + ‘E = |, napan-

JACNBHBL.

48. Ecnv oTHoOWEHWE NI00KX 1BYX CTOPOH OMHOTO TPEYTOALHHKA PaBHO
OTHOIIEHWIO ABYX COOTBETCTBYIOIUMX CTOPOH APYIoro TPEYroAbHMKa, TO
TAKHE TPEYTONLHUKY SRASIOTCH HOA00HBIMH,
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49, PaccTogHHe MeXay TOYKaMHA A(—1; 2) u B(2; —2) pasuo 5.

50. Ecan nBe cTOpOHbI TPEYIOJILHKMKE PaBHEL, & OAHH M3 YIIOB PaBeH
60°, T0 3T0T TPEYIONLHHK — NPABUABHEI,

51. TpeyrontHHK co CTOpPOHAMH 9, 40 U 4] ABAAETCA OCTPOYTONBHBIM.

52, Tlpw nioBom a ypasHeHHe x2 + y2 = gx 3anaéT OKPYKHOCTE.

53. CkanapHoe NpOH3BEICHKE ABYX BEKTOPOB BCEria MOMOKHTENBHO.,

54. CywecTByeT eAMHCTBEHHBIA TPEYTOABHHUK, ¥ KOTOPOIO ABE CTOpO-
Hbl paBHH 7 K 8, a yroa, NpoTHBOAeXalLHH HaMMeHbLLIeR H3 HUX, paBeH §0°,

55. [nowans TpeyroAbHHKA C TEPUMETPOM 6 CM HE MOXeT GbITh Gonbille
2cmi

56. ¥Yron e Tpy paauara Goabile, yem yroa B 172°,

57. W3 Beicor mioGoro TpeyroNbHHKa MOXHO COCTABHTE TPEYTONBHHK
{CTOPOHEL HOBOTO TPEYTO/IbHUKA PABHEI BEICOTaM HCXOOHOTO).

58. He cywiecTsyeT TpeyronbHHKA, ¥ KOTOPOTO OLHA CTOPOHA paBHa |,
BLICOTA, OTIYLIEHHAS HA 3TY CTCPOHY, paeHa 10, a yroa, NpoTHBONEXAILINH
JaHHo# cTOpoOHE, pageH 30°.

59. U3 MeanaH m1060ro TpeyTOABHHKE MOXKHO COCTABHTE TPEYTONBEHHK
{OCTPOUTEL TPEYTOALHUK, CTOPOHE! KOTOPOro paBHE! MEAHAHAM JGHHOIO).

60. CyMMa BHeILHMX YII0B A1060r0 BEINYKIONO MHOTOYTOJAbHHKA paBHa
360°,

61. Pannyc BnucaHHOi B TPEYTONBHHK OKPYXXHOCTH MEHbILE MONOBH-
Hbl 100N BHICOTEL

62. CyluecTByeT TpeyroAbHMK, ¥ KOTOPOQQ fiIBE BRICOTH HAXOMATCA
BHYTPH TPEYTONEHHKA, 8 0IHA — CHAPYXH.,

63. [lycte O — ueHTp BNUCcAHHOMN B TPeYronbHHK ABC OKPYyXKHOCTH.
H3BecTHO, uTo £ AOC = 135°. B 3TOM TpeyronbHHKE Paauyc OfIMCaHHOM’ OK-
PYXHOCTH PaBEH MEIHAHE K CTOpOHE AC.

64. Ecnu ueHTp ONHCAHHOW OKONO TPEYroALHHKA OKPYXHOCTH NEXHT
HA €ro MEeAMaHe, TC ITOT TPEYIONBHHUK paBHOOEIPEHHEIN.

65. Ecnn yeTHpEXYTONLHHK ABNAETCA ONHOBPEMEHHO W BNHCAHHBIM,
M ONHUCAHHBIM, MPHYEM UEHTPH BMHUCAHHON H onMcaHHOI OKpyXHOCTe#t
COBITANANOT, TO 3TOT qermpéxymnbuux ABRNAETCA MPABUIBHEIM.

66. PacCMOTpHM BCEBO3IMOXHBIE BHIMYK/bIE YeTHIPEXYTOALHHKH € CO-
OTHETCTEEHHD PaBHEIMH CTOPOHAMH. Eciau B OJHH H3 HHX MOXHO BIIHCAThL
OKPYXHOCTb, TO H B KaXAblii YETHIPEXYIOABHMK TaKXe MOXHO BIUCATb
OKPYXHOCTE.

67. LeHTD OKPYKHOCTH, ONMHCAHHOH OKOJIO TPEYroibHHKA CO CTOPOHA-~
MH 5, 6 1 8, pacnonckeH BHYTPH TPEYTQIBHNKA.

68. TIpu HameHeHuH yraa oT 0° no 180° ero KOCHHYC BO3PACTaeT.

69. B moGoM TpeyTONbHUKE KBAAPAT SHCCEKTPHCH! MEHLILIC MPOH3IBE-
HEHUA CTOPOH, &€ 3aKAI0HAIOLIMX.

70. Ecnu paguyc ONMUCAHHOA OKON0 TPEYTOABHHKA OKPYXHOCTH paBeH
MOJOBHHE OAHOH H3 €70 CTOPOH, TO 3TOT TPEYTOABHHK — TIPAMOYTOABHBIH,

71. Ecam panvyc onHCcaHHOH OKONO TPEYTONBHHKA OKPYXKHOCTH PABEH
KAKO#-TO MEIHaHE TPEYTOAbHHKA, TO ITOT TPEYTOILHHK — NPAMOYTOJABHBIH.
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72. B nwofom TpeyroabHHKE ¢ HEPABHLIMYU CTOPOHAMH BBICOTA [IPOXO-
OHT MeXIY DHCCEKTPHCOA M MeAHaHOH, BRIXOOALLIMMH H3 TOit Xe BeplivHL.

73. B 1:060M TpeYTONBHHKE BHICOTA MEHBILE MEAHAHB], BLIXOAAWIEH U3
TOH Xe BEPLUAHDI.

74. CkamapHoe MpoH3BeaeHHe ABYX BEKTOPOB BCETa MEHbIUE NPOUIBE-
JASHHWA HX ATHH.

75. TpeyronbHUK, ¥ KOTOPOro Paduyc BOUCAHHOM OKPYXHOCTH paBeH
1, a mepUMeTp paBeH 6, HEBO3MOXCH.

76. CyuiecTRYET TPEYTONBHUK, ¥ KOTOPOTO CYMMA ABYX CTOPOH paBHa 2,
a MeJuaHa K TPEThel CTOpOHE paBHa .

77. CrpaBenaMBo paBeHCTRO cos? 45° = oos 60°.

78. [1psamas, npoxogaluas Yepes TOMKY NepecedeHna anaroHanei tpa-
NeLHN W cepeIuHY OZHOH M3 €10 CTOPOH, TIPOXOANT M Yeped TOUKY, B KOTO-
POl NepecekaioTea NPOIODKEHHS HENapALACNBHBIX CTOPOH TPAeUHH,

79. duaroHany YeTbIpEXYTOALHUKA, ¥ KOTOPOrO ABE NMPOTHUBOIICOXK-
HBIE CTOPCGHE! paBHE 8 1 1, a npe apyrHe 7 1 4, MepneHaUKYNAPHLI,

80. [IycTb ABE OKPYXXHOCTH NEPECcEKalOTCs B Toukax A u B, M — nexo-
TOpas TOYMKA, PACMTONIOKEHHAA Ha mpaAMoit AB BHe otpeska AB. Tornoa Kaca-
TeALHBIE K DAHHBIM OKPYXHOCTAM, MPOBEACHHEE H3 TOYKH M, paBHbL.

81. TIpoBenéM Yepes JaHHYIO TOMKY A NPOM3BOALHYIO NPAMYIO, NIepece-
Kalolyio DAHHYIO OKPYKHOCTL B Toukax B u C. INponasenecane AR + AC no-
CTOSAHHO M He 32BHCHT OT OPAMOif.

82. [Tnowane TPEYroABHHKA MOXET ObITh BHIYHCIEHA IO popMyte & =
= RZsin Asin Bsin C, rie R — panuyc onuCAHHOR OKpPYXHOCTH, A, B C -
YTAH TPEYTONERHKA,

83. Ecan ckanipHOS NMpOM3IBCACHME IBYX BEKTOPOB pPaBHO HYNIO, TO
OIMH M3 BEKTOPOB paBeH HYNIO.

84. Ha nnockoCcTH OTMEYEHRI HEThIPE TOUKH, HUKAKHE TPH H3 KOTOPBIX
He NcKAT Ha ofHOH npsamMoi. CyluecTBYeT eNHHCTBEHHMH HeThIPEXYTOIL-
HYK, BEPUIHHAME KOTOPOTO ABNAIOTCA 3TH TOUKH,

85. INycTs 4 u b — aBa BeKTOpa MAOCKOCTH. Torna ara moGoro BeKTOpa
m CYIIECTBYET Napa YMCes X H y TaKas, 4UTo m = xd + yb.

86. [Thowans Kpyra GoNbile NOAYCYMME BIMCAHHOTO U OTHCAHHOTO
KBaapaTa.

87. Ecnm Bee yrabl BNIMCAHHOIQ MHOTOYTONBHIKA PAaBHBL MEXAY coGoH,
TO 3TOT MHOTOYTOALHUK ABIACTCS NPaBUIbHBIM.

88. Ecnu yTon oQHOro TPEYTOABHMKA PABEH YIIY APYIOTO, a B8 CTOPO-
HBl TIEPBOTO NPONOPLUMOHANBHBI COOTBETCTRBYIOWEH Mape ¢cTOpOH BTOpOTO,
TO 3TH TPEYTONBHUKH MOJA0BHSI,

89. Ecnu Bce CTOPOHE! ONTUCAHHOTO MHOTOYTOMbHUKA PaBHbl MEXIAY CO-
60“, TO 3TOT MHOTOYTONLHUK ABAACTCA NPABHABHBIM.

90, OTHOWEHHE ANUHEL OKPYXHOCTH K e€ nuaMeTpy Goablue, yem 3,14,

91. lNeoMeTPHUSCKHM MeCTOM Touex A NMIOCKOCTH, 1A KOTOPHIX Tpe-
yronsHUK A BM asnaerca pasHobeapeHHbIM, The A U B — e duKcHpoBaH-
Hble TOYKH NADCKOCTH, ECTh CEPEAHHHBIR NEPNICHANKYIAP K OTpe3Ky A 8.
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92. ¥ToN, BepIIHHa KOTOPOro COBIARAET ¢ HEHTPOM BNHCAHHON B Tpe-
YTONBHHK OKPYXHOCTH, a Kaxfas M3 CTOPOH [IPOXOAHT Hepe3 BeplIHHY
ITOFO TPEYTONBHUKA, 00A34TEILHO ABIACTCSH TYhIM.

93. [lpu miobbix a, b ¥ ¢ ypabHeHue x2 + 32 + ax + by + ¢ = 0 3a0aéT Ha
KOOpﬂHHaTHOﬁ NAOCKOCTH OKPYAHOCTE MM TOUKY.

94. Ypasuenna y = kx + b u x + ky = d npy mobnix k, b W d 3a0310T Ha
KOOPAHHATHOH NNOCKOCTH APy NEPOCHANKYIAPHBIX TIPAMbBIX.

95, Ecny peicOTA TPEYTONBHMKA PABHA 6 H ACAWT CTOPOHY, HA KOTOPYIO
OHa OTYILIeHAa, HA OTPE3KH JAMHON 4 1 9, TO 3TOT TPEYTOABHHK ABMNAETCA
MPAMOYTONBHDBIM.

96. EcnH ans TpevrobHUKA BRINONHAETCS HEPABCHCTRO p — & < r, e
P, @ H r — COOTBSTCTBEHHO MONYNEPHMETP, OIHA H3 CTOPOH H pajuyc
BMHCAHHOH OKPYXXHOCTH, TO STOT TPEYTGALHHK — TYNOYTONGHLIH.

97. TpeyroNtHHK, ¥ KOTOPOFD JBE CTOPOHB PABHB | M 2, 2 yrod Mexay
HHMMH 59°, ABNSETCA TYNOYFOAbHBIM.

98. CynecTBYIOT ABa PAZTHYHBIX TPEYTOALHHKA, B KAXKIOM H3 KOTOPHIX
ABe CTOPOHB! paBHbl 10 ¢M 1 7 ©M, a YTON, NPOTHBOACKALIHIA MCHBLUCH H3
ITUX CTOPOH, paBeH 45°,

99, Ecnu paauyc onHcaHHOH OKONO TPeyToAbHUKA OKPYKHOCTH B A8a
pasa Gonblue pagryca BITHCAHHOM B HEMO OKPYKHOCTH, TO 3T0T TPEYTONLHHEK
TIPABMJILHEL.

100. Heabss pacnonouTh HA NAOCKOCTH TPH HEMEPeCeKaloLHeCA OK-
PYXKHOCTH TaK, YTOGEL HALWIOCH HE MEHee CeMi PalTHYHBIX OKPYXKHOCTEH,
KACAIOIUXCS ITHX TPEX.

Or1Bernl
1 HET 21 HET 4] pa 6l aa 81 npa
2 Her 22 wmer 42  ner 62  Her 82 et
3 aa 23 1a 43 na 63 na 83  Her
4 1a 24 HEeT 44  HeT 64  Her 84  mer
5  Her 25  Her 45  Her 65 na 85  Hetr
6 Ia 26 1a 46  wHer 66 ma 8 1na
7 na 27  1a 47 HeT 67 HET 87  Her
8  Hert 28 aa 48 na 68  Her 88 Her
9 ma 29  Her 49 na 69 ma 89 mHer
10 na 30  Her 50 na 70 na 90 na
11  Her 3l HeT 51 Her 7l HeT 9 HeT
12 na 32  na 52  Her 72 Her 92 pa
13 na 33 1a 53  Her 73 Her 93  Her
14 na 34 aa 54  HeT 74  nHer 94 na
15 Her 35  Her 55 na 75  na 95 pa
16 na 36  ner 56  Her 76  Hetr % na
17 na 37 aa 57  Her 77  nma 97 nma
18 na 38  mer 58 ma 78 na 98  Her
19 na 39  Her 59 nma 79 na 99 na
20 na 40 na 60 Ia 80 1ma 100 nHer




OTBeTHI H YKA3aHHSA

7 Ki1ace

@49. Touxa A nexut Mexay Bu C. 52. a) 1; 6) g;s)Zé;r) lg;n)O,S;

e) 2; x) 1. 53, Kpome oTBEeTOB, YKa3aHHLIX B 3ana4e 4, BOIMOXHEI eé cne-
MYIOUIMeE 3HaYeHua ansa BM: a) 3; 6) 6; B) 3%; r) 12, 54,.0,5.56.a)9.9u 1,5;

6) 4,91 0,7. 58, a) 3,4; 6) 2,3; B} 6 nau 1. 59. a) Oouy oTpe30K W ABA y4a;
6) TPK OTpe3Ka H YeTHIPE AyYa; B) IMECTH OTPE3KOB H IUeCTh Ayucii; I) necAThb
OTPE3KOB H BoceMb JIyder. 60. a) 4,3; 0,9; 1,9; 1,5; 6) 6,2; 1,6; 2,6; 2; B} 6,7;

0,7; 4,1; 1,9. 61. ]%. 62. Boamoxibl TPH PapHaHTa oteeta; KM = l%;

KM=2, KM=4. 64. CA = 3,3, 65, 1,3. 73. 3aaaua MMecT ABA PCIICHHA]
Touka M Moxet OuTh cepelHOil AR, a Takke lexkaTe Ha ayue BA Tak, ¥TO
BM = 3. 74. EcAl TOYKM IBHXYTCA B CAHOM HAaApaBpleHHH, TO CEpeaHHa OT-
PE3KA NEPEMECTHTCA Ha BEMHIHHY &2' =2, ECNK B pasHEIX, TO HA BENHYHHY

3-1 _ BM _ AM _ 1 i
5 1. 75. MC - WD 2.76.a)Toqxa M nexwut na BC, npHuéM

BM= l% ; 6) NoAX0AAT Bee TOYKH oTpe3ka BC, BKmoyas ero KoHuel. 81. Bo

BCeX cnyyaax MM, = 248 =2, 86. a) 6; 6) —2,7; B) 3,2; 1) —47,4. 88. a) 3;
6) —0,7; B) 11. 90, B nepsomM cnyyae Kononael Hano BHIPHTL Bodie Aoma B. Bo
BTOPOM — [JIe YTOTHO Ha oTpe3ke BC,

101. Tpu nin vyetwmpe. 103. Ha cemb yacTedi. OtpeskoB TpH, Jydeit
mectb. 106. YethipbMa napawiensHbMH TIpaMbiMH. 109, [To pasHbie cTo-

POHWL,

133. 110° 134. 30° 139, IlepeLidi yroa Bonnwie Broporo Ha 20°

144, 88°. 145, lIse. 146, a) 160° wnu 4°; 6) 27° nau 11°. 147, a) 70°, 98°,
140°; 6) 70°, 112°, 140°; B) 125°, 173°, 110°; r) 125°, 172°, 110°; ) 139°,
157°, 82%; e) 139°, 100°, 82° 148. B KaXIoM MYHKTE¢ UMEIOTCH YeTHIpEe
BOIMOXKHOCTH. a) 99°, 35°, 13°, 31°; 6) 110°, 85°, 72°, 94°; ») 104°, 122°,
160°, 142°. 163. YInu MeXOy NpSMBIMH paBHH 28°, 36°, 64¢, 151, 3. 152. 5.

154, 90° — g. 156. 60° win 20°. 158. 180° — -;-‘ . 159, 60°.
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[2.4)178. 2) 2; 6) 2 nn 4. 185. 2. 189. 2; 2; 2. 190. a) 15; 6) 200,21; 8) 25.3;

r) }—g.% ; ) TAKOH TPeYTONBHHK HeBo3MOXeH. 191. TTepimeTp TpeyroabHHKa

BCAM bonblie Ha % 192, 3: 1. 193. 21. 194. 6. 213. 9; 14. YHcno 1HaroHa-

Jieft croyroabnuka pasHO 4850, 215, Hert. 216. 10 TpeyrofbHHKOB H OOMH
MNATHYTOJIBPHHK.

[3.1) 229. Moxer. 240. 1. 241. Nononawm. 24d. 40°. 245. 90°.

[3.2) 255. ABAK = AMAC, ABAC = AMAK, ABKC = AMCK,

ABCM=AMKB 283.513.284. 1.297. AP=2.298. AK=5,BK=12.
(Touxa K HaxoOWTcA Ha NpPOAOTXEHHW CTOPOHH AB 38 Touky B)
299. AK=AM=3 BK=BL=2,CL=CM=4,308. BC=5, PK=13.

[3.3] 333. Yron ABC — naubonsumit, yron ACB — nanvensumii. 334. 3.

340. MoxHO (BCe OKpYXKHOCTH KacaloTcd ApYT ApYra B OOHOH Touke),
345.a)or 3o 11;6) ot 3 no 11; B)or 000 15. 346. a) AB= |, AC =T,
6)AB =2, AC=8. 347. AC = 3,7. 349. AB= 7. 350. 19,7. 353. b > a.
355. a) Haubonmmee 3HaveHue AR pasHo 15, HaWMeHbIee papHO |

6) 51 0. 356. Bpema nyTeilecTBHA HE MeHblle .1! 4, HO He Goablue | 9.

362. Bo Bcex ciyvasx 3a0adya MMeeT YeThipe pellueHMA: a) i . l% . 3% . 4% ;

6)1,2,3,4;8) I, 2, 3, 6. 365. 3anaua HMeeT YeThipe peilleHUs. Pagnych ox-
PYXKHOCTEN ¢ UEHTPaMU B BePLIMHAX, COOTBETCTBEHHO NPOTHBONONOKHbIX
cTOpoHaM 5, 6 ¥ 7, moryT Ouith paBHbl: 1} 4, 3, 2; 2) 9, 2, 3;3) 2,9, 4;
4) 3,4, 9. 366. BozMOXHB TPH TPEYTOJBEHHMKA CO CTOpoHaMK: 2, 3u 4; 2, 4
M 5; 3,415, 367. Duaronans pasHa 2,8,

416. AM : MD=38:33.417.0,6.418. KM: MP=3:1. 419. 2,5 nu
0,5. 420. 2, 3% , 4% . 421, 140° 422, 80° uan 60°. 423, 60° 424, |1, 425. 5.

426.7unu 9. 427. AD =4,

8 Knacc

@ 479. 20° n 160°. 492. TpM TpeyroabHHKA, WIH TPEYrONbHHK H
YeTLIPEXYTOABHHUK, HIIH OOHH MATHYTONLHUK. 493, 3. 497, a) 63°, 4°; 6) 89°,
88°, 498, Her, te chaexyer. 503. 60°. 519. [Lna Bcex MYyHKTOB OTBET OAMH:
360°. 521. LABC =065, L ACB=135° £ CAB=380°% 527. a} 40°, 40°, 100°;

6) 80°, 80°, 20° mnu 50°, 50°, 80°. 528. 140°. 529.6) 2 MKC =3, KMC=
= g L KCM = 180° — % . §32. 36°, 72¢, 72°. 534. 36°, 72°, 72° wau 90°,

450



45°, 45°, 539. 40°, 90°, 50°. 544. o win (180° — a). 546. a) 80°, 70°, 30°;
6) 30°, 40°, 110°. 550. 180°, 551. 90° + % . 552, 20°, 30°, 130°. 553. L KPM =
=45°, 554.90° — . 560. LAKM = o. 561. 2) £ OA,A; = £ OA;A, = B0°,

2 AAAs = 30° 6) 70°, 10°, 100°. 562. 12°, 132°, 36°, 565, 2 ACB, = 60°,
£ KPM = 120°,

@ 568, 30°, 45°, 105°, 569. 65°, 85°, 30°. 570. 120°. 572. AC = 1.
§73.30° uau I50°. 574, 799, 1° 576. L ABC = 112°, L BCD =177°,
£ CDA=68° £ DAB = 103°. 579, 140°. 580. 52°. 581, 3anaua nMeer ue-
THpe pelieHH. Y A, B, C 1 D ueThipéxyronbHHKa MOryT GbiTh pABHBIMH
COOTBETCTREHHO CACOYIOIUNM BenHuHHaM: 1) 80°, 60°, 100°, 120°; 2) 60°, 80°,
100°, 120°; 3) 120°, 100°, 60°, 80°; 4) 100°, 120°, 80°, 60°. 582. B nepsoM ciy-
yae cyMMa yIJIOE paBHa 180°, po sropom 540°, 585, 2.

(53] 588. 48°. 589. 66°. 590. 30°, 40°, 1107,

@ 621. 50°, 60°, 70°. 622. 44°. 623. 25°, 40°, 115°. 625. AB = 1.
627. L BAC=a, LBCA =B, LABC, = 180° — o — B. 630. 3 u 4.
634, 1 nnsa nyHkros a) u 6). 635. 1,5 u 3,5. 640, 20°,

651. ¥ npAMOYroABHHKA M poMOa IBE OCH CHMMETDHM, ¥ KBaIpaTa —
yeteipe. 655.4cMm u 6 cM, 656, 50° 657, 40° 670.a) Het, He BepHO;
©) BepHO; B) HET, HE BEPHO; I') HET, HC BepHO; 1) Bepro. 67 L. Hert. 672, 1.
673.2. 678. 45°. 679. 90°. 681. 40° unu 50°. 683. AD = BC = 4,
AB=CD= 3, 686. 3agaya UMeeT BOCEMb pPellieHHH. CTOPOHE MCXOMHOD
napanTenorpaMMa paBHH 1l K 5,41 5;3u7;4u7;3u8; 5us: 5u7.2u7
696. 60° n 60°.

711 10 om. 712. 4 n 6. 713, 53, 6, 63. 714, 6 cM m 15 oM.

715. B2 pasa. 724. 33. 727. 1]a — b|. 739. 43. 740. 2222, a2

746. 60° u 120°. 747. %“—”l . 748. 0,5P. 756. %

781. Her. 788. 5. 789. £.790. 30°.791. 1. 792. 1. 794. 71 797. 2.
798. 2. 799. 120° 801. § n 27. 804. 4. 805. 1. 806. 4,2. 809. Jab.
310. 294 811.4%.812.a) gﬁ H g./i win %Ji " g.ﬁ;ﬁ) gﬁ 3B,

a+ b R
S+l
2

813. a) bénsmana cTopoOHa paBHa

. Touka M HaxOAWTCHA HA PacCTOA-
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NE ~ .5
HHAX & 1-1 0
npAMOYTOALHHKA. 814, A ABD ~ A DAC, 815. a) 19,52; 6) 38; B) Takas

ITHpaMHIa HEBO3MOXHE.

COOTBETCTBEHHO OT NEBOH W HIDKHENH CTOPOH HCXOOHOTO

825.2%,1%,31 826, /3, /6. 831. 51 12. 833. 1 n 4. 834. 13.

835. ./5.849. a {,af‘.a"ﬁ 850. 3. 851, 0./3. 852. ./5. 857. Buicora

paBHa gm H IefIHT CTOPOHY HA OTPE3Ku 35‘ 5%. 858. 7%‘ 860. 90°,

861.61%. 863 T3P g64. 9. 865. 15°. 866, OS2 SHE

2 : 5 4
868. Ja? + b2 + .
917'a)cosa= g tgcz=:t§,ctgcx= g 6)51na—2ﬁ,
tga= =22, ctga=—$; B) sin o = % cos o = ﬁ clg o = ‘:l!
o19. M+ 1, 2 -3 920.3f‘ Lo B ML B
923.a}sina=ﬁ.cosu=% 6)smu—§. cosa=—— B)sma—JE,
cosa=% WK sina=%.cosa=%.926. a) OctpoyroabHeiii; 6) Tymo-

YTOJNBHBIH; B) MPIMOYroabHbIA; ) TYNOYTOABHBIH; A) OCTPOVIONEHBIH; €) Ta-
KOH TpeyroNbHHK HeBo3MoxeH., 927. ﬂ. 941. 3./10. 942, 8 J%

943.6, 11774 944. -3 + /5. 946. J_“ 947 sm.15°—J6 L o5 150 =

=f6—:£,lg 15° =2 — /3, cig 15° = 2+ /3. 948, sin 18° = _"54_ g

cos 180= 210+ 255 949 ﬁ 950. 28 951. 3(3 - 1), A3 - D),

b a + 4Rt 8? 5 4 36 J10
952, b a2 2 Ak 4b3_02.953.6m.954.3j%.956. 10 957...

958. 2(2.@“ + rig 9) 959. 2a(1 +cosa). 960. 2. 961.

2
962 b + ¢2 — g?
- ’—2 B

973, 3. 974, OxpyiHOCTs pannycoM fCA+CE c ucHTpoM B C, 3a
UCK/IOYEHHEM IBYX TOUEK, B KOTOPBIX 3Ta OKPYXKHOCThH nepecexaetcs ¢ AB,
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97s. 2% 2 976, 1:6.978.3.979.4.2. 980. 1:7. 981. 2. 982.3./3.

983.90°.984.1,1.985. 1:4,987. 2, 989, %ﬁ .

991. 140°, 20°, 160°. 993, a) 55°, 65°, 60° 6) 5°, 15°, 160°. 995. £ BJC =
=90°+%,2B8/,C=90°— 5, £ BJ,C=3.996.10° 1002. 180° — et wmm at.

3 5
1010. 3.1017. }a.
1031. 4:3. 1032. 1:2. 1035. }/i&3. 1036 <%0, 2%
1037.0)p=3, 1= 360 p=s 1= smm=3,1=550m=3,p=3;

—I = * -l = g- lr §
mk=7,p=15 € k=3, m=21038.2) 3;6) ;8 3. 1039. Jab.
1040. Jab. 1041, Jab. 1042. Job . 1043. Jab. 1044. Jab . 1045. .Jab .

1046. /a5 . 1048. ab -

1071. 8. 1075. 2./35.
1085, 4. 1088. 2 AOB = 2C, 2 AJB = 0° + 3C. 1089. 60°.

1093, Ya* + b;;ﬂi"” COS @ 1004, 30°. 1095. 2.

d 1100. 2) 1. 6) 2 — 1. 1101, =2 1102. L R 1103. 2},
) 1;6) T % T

1105. 1R -1 4106, 4, 3, 5. 1107. JE—(R+ 7. 1108. 2 £ .f3.

(R + r)?
R R J17 - 2.3 5 9 9..09..,% 9
1109.Z.ﬁ‘1110. 3 .llll.é.lllz.a}zHE,B)E,B)zHm.
Rr
1113.p. 1114, ———— .
P (JR 1 J/?

1115, a) 20°, 100°, 60 6) 120°, 20°, 40°; ©) 30°, 50°, 100°. 1116. Her.
1117. 50°, 60°, 70°. 1118. a) 2°, 158°, 20°; 6) 32°, 18°, 130°; B) 40°, 12°, [28°.

1121, 12./i3, 18/13. 1122. 18, 12.3. 1123.“/52-]. 1124. 30°.

1125. 342 — 1). 1126. 6, 25. 1127. 3. 1128. 90—‘1-134'—_4 1129. 45°

WM 135°. 1130, R.A3. 1131, £ <. 1132, 3, 131, 22. 1133, 6.
3 Y 3 440
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1134. a) 4§; 6) 202‘ 1135.2~/3 u 2r. 1136. 4°. 1137. 2. 1138. %

1139. 20DM = a. 1140, %°. 1141. %JE 1142. 4. 1143. J - %2.

1147. Eciu a < %,1‘0 peleHHH HeT, ecNH a = %3.1'0146‘= %; eclH

1+ Jf4a — 3
5 .

fd g2 —
? <g< 1,10 AC = Lw:ecnua; 1. 10 AC =

1148. 3.3 1151. /8. 1152. “—W‘ 1157. 2. 1158, 2) 15°, 100°,

65°; 6) 30°, 80°, 70°. 1159, % 1160, 50°, 60°. 70°. 1161, 30°, 60°, 90°.

.
1 — sin =

1162. JI0 : 4. 1163. JT3. 1164. — 2 1165, 2+ b = 2Jabcosa
1+ sm%" 2sin o

1166. S0 3:i‘n‘u18°°’. 1167. /3. 1168. 45°. 1169. g 1171, 3:1.

1172, % 1173, 2. 1176. 30°, 40°, 110°. 1179, 80°. 1184. 80°, 60° u 70°.

1185. 80°. 1186. 32°, 52° n 96°. 1187. 30°, 60° 1 90°, 1188. 30°, 60° u 90°.
1190. 44°, 68° u 68 1191, 90°, 1192, 3. 1193, 3. 1194, 6. 1195, 14,
1196. 279°u 90°. 1197, 60°, 60° 1 60°. 1198, 17 ¢m, 1199, a) 50°, 60° u 70°;
6} 15°, 40° 1 125°. 1200, 75°. 1202, 105°, 125° u 130°. 1203. PasHo-
cTtopoHHnii. 1205, Het. 1206, 6 cM. 1207, 21 cm. 1211, Ja (wnin KBagpar).
1214, 9 cm. 1217, 18 cv. 1218, 26 cm. 1219. 1: 2. 1221. BOF n DOA,

k= % 1222. Her. 1223.0a. 1224.0a. 1225.1a. 1227.70cwm.
1228.3./34 cm, 15 cm. 1229, 3.2 om. 1230. 7./2 cm. 1231. .2 om.
1232.26 eM. 1233. 20 cm. 1234, 15 cm. 1235, 20 cm. 1237.72cMm.

1238.40cm » 40 oM. 1239, 12 cm. 1258.9. 1259. B C + CD| = p.
1260. o — 5. 1261. a + b. 1270, 90°, 1272. 0,5(a — b}, 1284. 6. 1285, 2, §, 3.

9 Kkaacce

1298. Yeeanunrea s k2 pas. 1301. 42,

s
1306. 1) "T‘ﬁ . 1310, Mnowansk TaKOTo TPEYrONLHHKA MOXeT BbITh

CKOAE yroaHo boasuroit. 1312, HekoMoe reoMeTPHUSCKOe MECTO COCTORT K3
IBYX MPAMBIX, NAPaa1eIbHbIX A8 M CUMMETPHYHLIX OTHOCHTEABHO A B, Onua
M3 HUX npoxoaut vepes C. 1313. Mckomoe reoMeTpHuECKOE MECTO COCTOMT M3
JBYX TIPAMBIX, MPOXOIAIINX ucpe3 A. OnHA U3 HHX MPOXOAHT Yepe3 CCPEAHHY
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BC, a npyras napamnensua BC, 1314. 2) 4./36 ; 6) 13% . 8) 21 % 1315, ?

’2““’. 1326. 1. 1329. 6 uau

4+ ./3.1332. /3.1333.ab + bc +ca. 1334. 1: 3,1;,3;

1319, .Jpq. 1321. 25. 1324. ﬂ‘l. 1325.

~|—

1337. @52 4335 225 1339 2 1340, |:14. 1341,
oy 3

a+ b
1343. Ecnn £ CBA =90°, To 3afaua He HMEET pellie HMA (z: CBA=90°, eccnu

1344, 2bda’ + b7
[2a — 5.3 J_l la? — &7

1345.5:13. 1346.5:3:2. 1347, 0,4. 1350. %S. 1352. g

a= b-? ) B octafbHBIX cnyyasx CM =

2a
[10.4] 1354. 2.3, R2, R. 1355, A %y w25 1361,
.f 24’5 2 % J3

R 1362.0,= £ =1 R 1363.a,= B 10 - 2.5.1365. Her, ue creny-

eT. Hy)mblﬁ npumep A3ET HaM NpamoyToAsHUMK. 1366, Her, Be cnexyer. Hyx-
HbI# APHMEP A3ET HaM poMO.

@ 1372. a) BenuuuHa «3a30pas» Gonee 15 cm; 6) HanGonbLIee PacCTOA-
HHMEe OT BEpEBKH MO TOBEPXHOCTH 3EMHOrQ liapa ﬁyne'r Gonee 122 M.

x & X 7m 5n 3 o
1374.3:4. 1375, 57,3 M. 1376. 15°6°3°18° 034 ’E . 1377. 5°, 30°,

90°, 144°,45°50°107, 171°53°49”, 19°6",

[11.2] 1379. 3 J3,3, 1, 122 — f3), 243, 1380. Mrowams kpyra Gonbie

MiollaM Keampata Ha Bemmmky L=2. 1381. [21./3. 1382, ;- g
Sn

1333.3:c - .3.1384. ¢ :- 3. 1385. % 3+ 1—J3. 138. 1 + -

1389.6./3 ~ 6 — . 1391. Boamoxmo. 1392, %b

(12:1] 1394. 2) 342; 6) /1601 ; 8) 5: 1) 0,13. 1397. (10; 0) u (18; 0).
1398.a) (1; 1); 6) (0; %), B) KpOMe TOYKH, YKa3aHHOM B 1. 6), uMeercs emé
onHa Touka (—8; 13): 0 (1 £4.43,1+3.3):mQ, 1).

(12.2] 1399.2) x2 + y2 + 2x —dy —5=0;6) x? + p? — dx — 9= 0; ) x2 +
+y2—2x+4y—17=0.1400,2) y=2x - 7;6) y= =3x + 4:8) Ix — 2y =9,
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1401-3J«/2_6+~5+IHJ2_6—J§—I;6):@+1+@H@_1_
—Q,B) (f+3+J3)HO 13 (5J§+J_0)u (5J§_J_()

1402. a) Toqxa {(2; 3) ) nycToe MHOXECTBO, B) OKPYXKHOCTbE ¢ HEHTPOM

( ; g ) W paauycoM 5 } /621 r) nonosHa OKPYXHOCTH ¢ LeHTpoM (0; 1) H
PagHyCOM S5 , VIORIETBOPSIOMIAS YCNOBUIO } 2 1; 1)} ABE OKpYXKHOCTH: X2 +
+y?=4 u x¥+y!=1 1403. 3x — 7y — 2 = 0. 1404. a) OkpyXHOCTD:

{(x— 212+ (y— 1)t =12, 6) npsaMas: x — y = 3; B) OKDYXHOCTD: ( - uy +

3
+ (v - %)2 = 2 : T) M3 YCIOBHA clelyeT, 4to £ AMB = 60°, 1406. a) y =
=-z 6)4x+ Iy=12;8)y=x-1.1407.2a) = ‘ﬁ 6)ﬁ (B) — .f_3
1408. (6; —4); (4: O); (~2; 4); (7; —10% ( 7 J__) -

1T e 16 (13 i
1409. (2; —17; {6; 16)’(6' ) 1410. (4’_3 J_3) 1417, Toukn M 3a
MOMHAIOT OTPE30K OA, Toe O — HAvYano KOOpAMHAT, A(3; 4).

1421. 2) 180°% 6) 60° B) 120°. 1422. —3; 1; ~22. 1424. a) —33;
2 3

6) —20; B) 12; 1) —10; 0) 10. 1425, | —: —}. 1430. a) CepennuHpili mep-

) =20; ) 12; 1) ~10; ) ( e m) ) Cep p

NeHANKYnAp K AD; 6) M — ueHTp KBaApaTa; B) OKPYXHOCTb, QNMHUCAHHAA
okoo KeaapaTa. 1431, 6R2.

@ 1432. OxkpyXHOCTL ¢ LEHTPOM B cepelliHe AP W paonycoM J%

1434, TIpamast, mpoxoslLas Yepe3 CEPEaHY THIIOTEHY3bl AB H NepneHnvKy-

nApHasn eit. 14385, %‘ 1436. a) MNpamas, npoxoaguan yepes B napan-
a

JenpHo I; 6) SBe npAMble, NapanienabHbe [/, Ha paccToOAHMAX 12 1 % ot {, ne-

Xallne ¢ Toil XKe CTOPOHBI, UTO A H B; B} ABe NpAMbIE, NapALIENbHBIE [, yia-

JNEHHBIE HA PaccTOTHKA % ¥ 6 K Aexaliue No pasHele CTOPOHBI OT /. 1437, % .

1438. 6 uau 4. 1442. Orpesok M, M,, M| M, npoxonnt uepea O, nepncHaMKy-

nsipeH Guccexphce £ BOA, M,0= M,0= /2 . 1445, Vckomoe reomeTpiye-
CKOE MECTO COCTOMT 3 ABYX NEPIEHANKYIAPHLIX MPAMLIX, TPOXOIALIHX YEPes
ueHTp kBaapata. 1446. Mckomoe reoMeTpHIeCKoe MECTO COCTOHT K3 4eTbIPDEX
ToueK. 1450. UckoMoe reoMeTpHYecKoe MecTo eCTh OTPeIDK, COSNUHAICLIHIL
cepearHbl AHATOHANEH SAHHOTO YeThIPEXYTONBHHKA,
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@ 1451. Her. 1453. Taxwx aewxeHuit 8. 1454, -»13-{; %) HIH

(-152; %) 1455. Tpsmbie AB 1 A’ 8" neprieHANKYIAPHbI.

[13.2] 1457. a) (4; —2); 6) (=3; 6); B} (2; 8). 1458. ) 2x — 3y = 38, 6) 3x +

+ay = 3. 1459.(-%;%‘) oo, (21} (L) (5£) (549)

( . 1461. a) 6; 6) 18; g) 180. 1462. LleHTpoM mosopoTa Gyner Touka

nepece'-ieﬂua CepefHMHHBIX NEPNEHIRKYAAPOB K orpeskam A4’ n BB,
1464, HckoMoe TeoMeTPHYSCKOS MECTO COCTOMT H3 ABYX NPSIMBIX, B KOTOphIE
NepexosuT npAamMas / Npit NOBOPOTe BOKPYT A Ha yron 60° B 0IHY H IPCTHBO-
NONOXHYIC cTopoHy. 1465. HlecTs cHMMETPHIL H LWECTh BpalieHUA.

1467. Eciu oTpeakH He paBHE, TO Takux romoreuii ape. 1470. Cepe-
uHA AB ONHCHIBAET OKPYKHOCTD, FTOMOTETHUHYIO NAHHOH ¢ LIeHTPOM B A U KO-
l

bdpHUEHTOM 3



IIpenMeTnbIii YRa3aTeb

A

AKCHOMa 26, 28
Apbenoc 305

B

BuccekTpuca TpeyronkHuKa 69
— yrna 5)

B

Bekrop 405

— Hynesoit 406

— NApANAENBHOTO NepeHoca 433
BexkTopht koLIHHEApHBKIE 406
BepwinHa yria 46

— nomaHoi 58

BeicoTa TpeyronbHHKa 69

r

TeoMeTpudecKas Ppurypa 22
leomerpHyeckue GopMbl 22
TeoMeTpUYECKOE MECTO
Touek 103

— PaBeHCTBO 22

— 1eno 21

TeomeTpus 7

— HeeBKIIWAOBa 142
F'HnoteHysa 80

I'pagyc 47

IpanycHas Mepa yraa 47
FomoteTns 439

a

ABMXKeHHE NAOCKOCTH 428
Iexaprosa cucTEMa KOOPAHMHAT
397

JuaroHaam MHOTOYTO.1bHHKa 59
HDuamerp 60

Anauvna sekTopa 406

— orpe3ka 33

458

Hokazateasctso 25, 123
JonoaHUTE IbHEE ayuH 32

3

aknoueHHe 26
3IseHbs nomaHoH 58

K

Kacaxue BHewHee 96

— BHYTpeHHeS 96
KacaTe.ibHas K OKpyXHOCTH 94
- 001aa BHewmHaA 180

—— BHYTpeHHAs 180

KaTter 80

Kpaapar 192

KOHTpy3HTHOCTb 22
KoHtpnpumep 128
KoopavHate BekTopa 408

-~ TouKH 397

KocHHyc 240

Kortanrenc 241

Kozt duunedt nonobusn 213, 218
— roMOTeTHH 439

Kpueaa 57

— BeckoHeuHasn 58

— 3aMKHyTad 58

— KOHeuHas 58

— He3aMkHyTad 58

— HecaMonepecekawliuanca 58
— naockas 37

— caMornepecekamuanacs 58
Kpyr 60

J

Jlevima 27, 305
JIHHHA16, 21
Jluct MéGhyca 12
JomaHan 58

Jlya 32



M

Meanana TpeyroibLHHKa 69
Mexny 32

MeToa BenoMoraTeILHOH
OKpYXHOCTH 177

— reOMeTpUYeCKHX MeCT
Touek 174

— KIIOUYEBOTO TPEYTOAbHUKA 118
— OT NMPOTHBHROTO 125

— nonobun 277

— CUMMETPUH 126
MHOTOYTONBHHK 59

— BBINYKJBIH 39

— MpaBUNBHBIR 372

H

HaxnouHan 94

Hanparnenue ayua 32

Hauano sekropa 405

— ay4a 32

HepaBeHcTEO TpeyronbHuKa 95

O

OKpyXHOCTL 60

— AnoyUioHud 419

— BrucaHuag 181

-— BHEBNHcaHHas 272

— onHcaHHaq 177
OptoueHTp 178

OcHopaHKe BHCOTH
TpeyroisHHKa 69

— mepnerARKyNsSpa 94

— paBHODEIpeHHOTO
TpeyroAbHHKa 70
OcHopanua Tpaneuix 200
OcHOBHBIE TEOMETPHYECKHE
dopmet 22

Ocp abouuce 397

— KoopauHar 397

— opamHar 397

— CUMMETpHH 42, 43
QOTHOWIEHHE ABYX OTPE3KOB 33
Orpe3ok 32

II

[Mapannenorpamm 188
MapanneapHwl nepeHoc 433
[TepumMeTp MHOTOYIOMLHHKA 59
MaaanmMetpus 31

MnockocTts 12

IMnowans 340

TToBepxHocTh 11, 21, 22
IMosopoT 434

Monynpsamas 32

MTpaguno napanrenorpamma 408
— TpeyronsHiKa 407
Hpeobpa3oBaHue WIOCKOCTH 427
— ToXAecTBeHHOE 432

Tpsamas nuHus 17

— Ditnepa 269

INpamoyronsHUK 190

[psambie nepneHANKYASIpHEIE 49
~— [apanienbHble 41

P
PaBustie o1pe3ku 33
— ¢urypH 22
PanvauHaa Mepa yriaa 383
Pagmyc 60
PomG 191

C

Cermenr 289

Cexrop 392

Cekyuias 144

CepenvHHRI
nepneHIUKYNAp 103

Cunyc 240

Cunycomna 16

CxansipHOe TIpoN3BeAcHHE
BeKTOpOB 412

CHMMeTpHaA oceBan 42

— ckonbasgman 437

— LeHTpanbHas 34

Cpennee apudpMeTHecKoe 287
— reomeTpHueckae 223, 287
Cpeanaa nuHua Tpaneunu 201
— TpeyronbHuKa 199

CropoHa yraa 46

459



CymMma BekTopos 407
Cdepa 11

T

TaHrene 241

Teno 22

Teopema 27,123

— KOCHHYCOB 244

— obpaTHan 129

— IMudaropa 231

— npaMas 129

— CHHYCOB 245

— Maneca 199

Toukal9, 21

— KacaHMs 94

Touku BHYTPEHHUE yria 46
— — oTpe3ka 32

— 3aMedaTeNibHbIE TPEYTONBHHKA
266

— CHMMETPHYHBIE
OTHOCHTENLHO NpAMOit 42

— CHMMETPHYHBIE
OTHOCHTELHO TOUKH 34

— COOTBETCTBEHHBIE MOIO0HEIX
duryp 218

Tpaneuns 200

TpeyronbHHUK 59

— paBHOCTOPOHHUIA 70

— pasHoGeapeHHbi 70

— pa3zHOCTOPOHHMIA 73

— TYNOYroNbHbif 73

— APAMOYTONbHLIN 73, 80

— OCTPOYTONBHEIN 73
TpeyronbHUKH NOAOOHEIE 212
TpEXMepHOS MPOCTPaHCTBO 8

b4

Yron 46
— BHelIHUi TpeyrobHUuKa 92

— BOHCAHHBIH 161

— MHOTOYTOJIbHHKa 59

— MEXIY ABYMS NpAMbIMH 49
— OCTPHIA 48

— nosopoTta 434

— npssMoth 48

— pa3pépHyThIfi 47

— TYyNoi 48

— ueHTpanLHbI 161

Ynm pepTHKanbHbie 48

— BHEIIHHE OIHOCTOPOHHWE 144
— BHYTPEHHHE OAHOCTOPOHHKE
144

— cMexXHbie 47

— COOTBETCTBEHHbIe 144
YpaBHeHHE OKpyXHocTH 400

— npavoii 402, 403

o

Durypbl noaobHuie 217
— paBHoBenWKue 341
Popmyna FepoHa 351
QOopMmyapl yopocHuA 378

X
Xopoa 60

I

LeHTp OKPYXHOCTH 60
— CHMMETPHH 34

q

YeTHpeXyroslbHHUK 188
— BMHCAHHBIN 295

— onucaHHbIF 295
Yucno ITu 384

)

Anaunc 16



OriaBjieHnne
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