oy
@oc

MATEMATUKAL

I eoMe /
) 4
- i
3
. 3
7
.
)



feomerpun

O

KJIACChbI

BA30BbLIN YPOBEHb

YyebHuk

Donywexo
MUHUCTEPCTBOM NPOCBELLEHWNA
Poccuiickoin @epepaumn

14-e uapnaHwe, nepepaboTtavHoe

Mockea
«[poceeweHnes
2023



VIK 378.167.1:514+514(075.3)
BEBRK 22.151a721
M34d
Avropn JI. G, Aranacan, B, &, Byryson, C. B Kagomners, 3. T, Hosiene, 9, H. B
Hzzasne DOArOTOBIHO O HAYTHLIM PYROBOACTBON ARaemsirka A, H, Thxorosa

¥uebHMK ZOOYIMER X HCODISIORAHMK OPH PEAMHIANHE HMEHIIMX MOCYIADCTEEANYI) AKXpe-
AATATTATG OOPAJONATOILILIY TPOTRAMM TTAYATTIIONe oGITCTe, ooTIoRToTo obmere, cpoaTtero obme-
1o obpaz0BANMA OPrAHAIALMAMY, COYLICCTENAICIINMH 00DAZORATENBHYIO BEATONLHONTE, B COUT-
perersuy o llpakasom  Muswereporss  npocsemenns Pocoulicxoid exepagun Nb 858

or 21,00.2022 r.

MaremaTnira. I'eomerprn ¢ VT—9-e Kaacesl | DASOGERIH VPOBCHE &
M34 yuyebanxk / JI. C. Aragacsu, B. @. Byrysos, C. B. Kanomnes [a ap.].

14-e usn., nepepad. — Mocnpa : IFpoceenemnie, 2023, — 416 ¢. @ w.

ISBN 978-5-09-102538-5.

Comepacanne yupiHHKA DOSRONALT AGCTHYL NIAHAPYeMEX DeayIrTaToR oivuenna,
npeayemorpenanx B0OC ocronrore ofinero ofpazonanng.

¥aebHHE EKIKTAET TPEKGTYHEE‘EHTFID CHCTEMY 3A0AY, A TAKHE HCCHIENDBATETLCHKHE
Jafal, TeMb pedepaTul, CHHCOR POHOMEHAYEMOR FHTEDATYDR, 4TO [IOIBOIRHT Vda-
P MCA PACTTHPHTE B YIIYSUTEL cBOM AHAHBA 10 TEOMETPEE,

YaeHHAK OOZTOTOENEE B COOTBETCTEHH ¢ TPeOORAHHAMH DelepaAllEHOTO TOCYIAP-
CTHEHROrD O0pASCHATENRPHOID CTAEIAPTA OCREOBHOTD ODIOere oOPASOBAHHA, YTHEDHCIEH-
Hore ITpukazom MHERECTEPSTER HpocBeleduAa M 287 or 31.045.2021 r.

¥Y¥ARK 373.187.1:514+514(075.3)
BER 22.15187321

YuebHOE HEESHUE

Aranacun JJeson Cepressny, Byrysos Basearan héaoposuu
KEaxomnes Cepreii Bopicosny, Ilezrae Jgyvapn Dedpuxosia
Hyrura HApuus Hropeena

MATEMATHEA
IEOMETPHA

7T—8 xnacenr

Bazoswiil ypopeHb
Vaebous

TeHTp MAETEMATHKH
CreHeTErEEHH MR 38 BRinyes o, A, Maaynooad
Pegarropn W, A, Kpzmengoau, 3. A, Mulp oo
Fommemrepaaa séperra O H. Tepenmergol, O B, ITonoaud
Texeruoeckoe pegaxrapoeaaee H. B, Iputrosai
Eopperropur H, B, Andpuanosa, B. K. ITaiivepdanos

INogmacase 8 oeuars 10, E0 2022, $opmar TOx30/168. Tapaamypa [Mxkonnuan.
¥o.-uzg a. 15,7, ¥er. mou. 1. 30,48, Tapask ord. Janas M

Armuosepaoe obinectse +Hagarenrncteo «Jlpocsemenes.
Poconiicrans Pezepanng, 127473, r. Mockea, ya. Kpacsooponerapcesa, 5. 16, crp. 3,
arax 4, domemeome I.

Agper aIeRTpoHBACIH muutH «Ioproeit TEEHM: — yopros@prosv.ru.

ISBN 978-5-09-1025238-5 © AQ «Haaarensverso «Ilpocsemennes, 2013, 2023
€ XyaomtecTseHoe o OpMaeHie,
AD sHagareapcTee « [[poceemmenmes, 2013, 2023
Bee npasa aEmumens



Jloporue ceMHKJIaCCHUKH!

Bel HaunHaeTe U3y4aTh HOBBII NpPeMeT — reo-
MeTpui M Oyjere 3aHUMATHCA €10 NATH JeT. YTo aTo
TaKoe — reomeTpusa’?

l'eomeTpua — ojlHA M3 caMBIX JPEBHUX HAVK,
OHa BO3HHKJIA OYeHL JABHO, eNé 0 HaIuell 35phIl.
B neperose ¢ rpeuecKoro CJI0OBO «I'eOMeTpHA» O3HA-
qaeT «3eMIeMepies» («Teo» — II0O-TpedecKI 3eMJIA, a
«MeTpeo» — MepHTE). Taxoe HazBanme oDBACHAETCA
TeM, YTO 3apodJeHHe reoMeTpuH OBLTO CBA3AHO C
pasIMYHBIMH H3MEPHUTENBHBIMM paboTaMu, KOTOpBIE
NPUX0AHJI0CH BBIMOJHATE IPH pasMeTKe 3eMellb
HBIX VYaCTHKOB, NpPOBEJAEeHHWH AOpOr, CTPOHUTEbLCTBE
3AaHUH H APYrux coopy:ennii. B pesymnerare asroi
NeATeJbHOCTH MOABMIANCE U NOCTENeHHO HaKAaIlJINBa-
JINCh PA3JIMYHBIE NMPABWJIA, CBA3AHHBIE C IEOMETpPH-
YJeCKUMH H3MEepeHMAMH W noctpoeHuamu. Takum
obpazom, reoMeTpPHA BOZHHUKJIA HA OCHOBE IpaKTHYe-
CKOH JAeATeNBHOCTH JI0Jeil, a B AalbHeilmeM cdop-
MHpOBAJIACh KAK CAMOCTOATENbHad HAVKA, 3aHHMA-
IOIasacA H3YyUYeHHeM reoMeTpHYecKHX uryp.

Ha yporax mareMaTHKH Bbl MO3HAKOMIIHCH
¢ HEKOTOPLIMHA TECOMETPHYCCKAME (DUTYpaM¥ W npej-
craBindaeTe cebe, 4TO Takoe TOYKA, NMpAMAasdA, OTPE30K,
ayd4, yroa (pue. 1), KaK 0OHH MOTYT OBITH PaCIIOJIOHKEe-
HBI OTHOCHTEJBHO JPYyT Apyra. Bel 3HAKOMBI ¢ Taku-
MH (puUrypaM#, KaK TPeyvrOJABHHEK, OIPAMOYIOJBHHE,
OKPYHHOCTL, KRpyI 1 ap. (puc. 2); 3Haere, Kax u3-
MEpPAITCA OTPE3KH € MOMOIIBK JHHEHKH ¢ MWJLIHA-
METPOBBIMH JIEJIEHUAMHM M KAK M3MEpPAKTCH VIJbI C
MOMOIIBI) TPaHCOOPTHPA, 3HaeTe (pOpMyJBl ANA Ha-
XOM/IEHUA MepUMeTpa H ILIOMAAN HEKOTOPBIX (huryp.
Ho Bcé sT0 Jaume camMble TepBhEle IeoMeTpHYecKHe
ceesieanda. Teneps BaM IpeacTOHT PACIIHPHUTE H YIJIV-
OUTE BallH 3HAHMA O reoMeTpHUecKHX (mrvpax. Brl
MO3HAKOMHTECH C HOBBEIMH (DUTYPpaAMH M CO MHOTHMH
BAKHBIMH H MHTEPECHBIMH CBOHCTBAMH ViKe H3BeCT
HBIX BaM (puryp. Bel y3HaeTe 0 TOM, KaK MCIOJB3YIOT-
csl CBOMCTBA reoMeTrpuYecKux (pUryp B NpakTHYECKOH
pearensHocT. Bo Beém aToM BaM nomosker yuebDHHEK
M, KOHEYHO, VUHUTEIb.
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IITkonbHBIN Kypc TreoMeTpHH JeJUTCA Ha
ILJIaHHMETPHI0O W cTepeoMeTpHIo. B InaHWMeTpHH
paccMaTpHBAaIOTCA CBOMCTBA (PUIyp HA MIJIOCKOCTH.
ITpumepamMu Takmux (PUTyp ABIAAIOTCA OTPE3KH, Tpe-
VrONBHUKH, MNOpPAMOYTroJbHWMEH. B crepeomerpun
H3ydaooTcA csolicTBa (Uryp B IpocTpaHCTBe, TAKMX,
KaK napajjenenurej, map, nuausaap (puc. 3). Mo
HAYHEM HM3YUYeHHWEe NeOMEeTPHH ¢ IUIAHUMETPHH.

B mnpomecce mayueHuUs reoMeTpHH Bhl Oyme-
Te OOKAa3LIBATH TeOpeMBI H pellaTk 3agadud. dro
TaKoe «TeopeMa» H UTO 3HAYHT «J0KAa3aThk Teope-
My» — 00 aTOM BBEI cKOpo y3Haere. Hy a wuro Takoe
s3ajada — BaM M3BECTHO, HA YPOKaX MaTeMaTHKH Bbl
peliagd pasHble 3ajadi.

B namem yuebBHHKe reoMeTpUu MHOI'O 3aj4a4:
ecTh 3a/la4d M NPAKTHUYECKHE 3aJlaHUA K KamKJIoMy
naparpadgy, ZONOJHHUTENbLHBIE 3a]aUM K KAMI0H ria-
Beé H, HAKOHeI, 3aJa4Yd MNOBLIMIEHHOH TPYIHOCTH.
OcHOBHBIMH ABJIAKTCA 3agadd K mnaparpady. bomee
TPYAHBIE 3aJa4Yl OTMEYeHBI 3BE3J0UKOH. 3axadun, OT-
MEUEeHHBIE 3HAKOM E MOYXHO PEMIATE € HCIIOJb30-

BaHHEM KOMIbIOTEpa (MOAXOAAIIHE CpPeAcTBa IIOMO-
eT BeIOpaTh YUHTENB).

3aa49i, OTMEUYEHHBIE 3HAKOM E, npeamnoaara-
0T IPYOIOBYIO padory.

B koHune KHUr® K 38a4aM JAaHbl OTBEThL M
VRa3aHudg.

Bcem, KTO NOposABHT HMHTEpec K TIeoOMeTpHH,
KOMY IIOHPaBHTCA pellaTh 3aJadd W AOKAas3bIBaATh
TEOPeMbBI, MLl COBETYEM NOpPemaTh He TOJLKO 008
3aTenbHBIE 3aJa4Yd, HO H 3aJa4Yd CO 3BE3J0YKOIH,
JOTIOTHUTEJBHBIE 3aJa9Yd ¥ 3aJaYd  ITOBBIIIEeHHOM
TpyaHocTH. Pemars Takue 3ajlauy HENpocTo, HO MH-
repecHo. He Bcerga yaaéres cpasy HalTH pellueHHe.
B Takom ciyuyae He YHBIBANTEe, a IPOABUTE TepIleHUe
H HACTOMYHBOCTL. PajocTs OT pemeHnA TPYAHOH 3a-
Jaun Oyger BaM Harpajoi 3a ynopctBo. He GoiiTecs
3araAABIBATE BIEpPEn, UHTATHL Te maparpacgsl, KoTo-
pEIe eIIlé He MPOXOAHJN B KJacce. 3ajaBaiiTe BOIpo-
ChI YUWTEN, TOBAPHUIIAM, POAUTEIAM.

Iobporo Bam nyTu!
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I'maBa 1

HauaanHbIe reoMmeTpuuecrHue Knacc
CBeJIeHHuA

3TOM MaBe peys NOWAET O NPOCTENWMX reomeTpuHeckux dury-
B pax — To4YKax, NPaMbIX, OTpeakax, nyyax, yriax. C HuMK Bbl NozHa-
KOMWIWMCE HA YPpOokax maremaTtiky B 5 1 6 knaccax. K TOoMY, HTO Bbl
3HaeTe 06 atvx durypax, Mel 0OGABMM HOBLIE CBEAEHAS, U OHW NOCTY-
AT HaAM DI‘IO[JDFI ONnA M3y4YeHWA B CNenyiowux rmasax cBoOWcTB Gonee
cnoxHeix Guryp. Bel y3Haete o NpakTUHECKMX NPUNOXEHWAX reome-
TP — O TOM, KaKk reoMeTpusa nNomMoraeTt npoknagbiBate NPamMmonun-
HEelHbIe A0porv 1 KaKk npoBOgnuTCA M3MepeHue Yrnoe Ha MeCTHOCTW.

HPHMHH H OTPESOK

1. Tourkn, npavsie, OTPEe3KH

BenmoMEMM, WTO HaAM HM3BECTHO O TOYKAaX H
npAMbix. Mbl 3Haem, uro and M300paxKeHUsA NpPH-
MBIX HA 4YepTerxKe NOJAL3VIOTCA JHHeHKoH (puc. 4),
HO IPH 3TOM MOXXHO H300pasUTE JHINL YACTE IIPSA-
MO#, a BCIO IPAMYIO MBI IpeAcTaBaseMm cede mMpocTH-
pawomeiica DeckoHeYHO B 00e CTOPOHBI.

O6p1uHO nMpAMbIe 0003HAYAIOT MaJIBIMK JIATHH-
CKHMH OVKBaAMH, a4 TOYKHM — DONBIIMMH JIATHHCKH-
Mu OvkpaMu. Ha pucyvHEe 5 maoOpaskeHB OpaMad o
mwrougnm A, B, C uw D, Touku A w B nemar \a nps-
MOU a, 4 Tougu C um [} He jmekaT Ha HTOM ODPAMOI.
MoxHO cKasaTb, 4TO NOpAMAad 4 [POXOJUT 4Yepes
TOUKH A ¥ B, HO He ODpoxoluT dYepes Touku C u D).
OrmernM, 4TO Uepes TOUKH A ¥ B HelL3g mpoBecTH
APYTYIO TPAMY, HE COBTAAAIONVIO ¢ OPIMOIT d.
Boobme

Pol i lolilad

Puc. 4

Hpamas u mouku

Puc.5

II——
yepes mMolbble IBe TOYKH MOMKHO npoeecTH NMpAMYHO,

H IIPHTOM TOJBKO OIHY'.

1

3aecks U B JanbHeHIIeM, TOBOPA «ABE TOYKH», «TPH TOH-

KH», «/IB€é MpAMBIE» W T.A., OYJIeM CUHTATHL, 4YTO 3TH

TOUKM, [IPHAMbLIE PASMKYHEL.

5
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Paccmorpum Tenephs jaBe npamMbie. Ecam oHm
MMEeIOT O0IIYVI0 TOYKY, TO T'OBOPAT, YTO 3TH IIpPAMBIe
nepeceramnTcd. Ha pucyuare 6 nmpambeie a B b IIepece-
KaioTcd B Touke O, a MpAMLIE p H ¢ e IIepeceKaioT-
cA. JIBe mpAMBIe He MOT'YT UMETE DoJiee OQHOH 0DIIei
rouku. B camom gene, ecnu OBl IBE OPAMBIE MMEH
ABe ob1HMe TOYKHM, TO KamJlad U3 NPAMbBIX ITPOXOAHIa
661 uepes aTu Touku. Ho yepes JBe TOYKHM NMPOXOAUT
TOMBKO OfHa npamad. Takum obpazoM, MOMKHO Cle-
JIaTh BHIBOJ: JAB€e NpAMBIe JHOO HMEHT TONBKO OTHY
OoDIIYI0 TOYRY, MHO0 He HMelT oOIMX TOoYeK.

[IpaMyio, Ha KOTOpPOil OTMedYeHbLI ABe TOYKH,
aanpumep A w B, mHoraa obosmavaT ABYyMS OyH-
Bamu: AB unm BA. [lng KparkocTu BMeCTO CJIOE
«TOYEA A JedT HAa ll.pHMﬂﬁ ay UCILOJABIVET J8LHUCH
Aeca, a BMecTO clloB «TouKka B He JIemHUT Ha npda-
Mol a» — 3anuce B & a.

IHa pucyEEKe T,d BhIJeleHa YaCTh IpaMOH,
OorpaHuYeHHAA ABYMA ToukKaM#u. Taxkasd dJacTe npd-
MOl nasesiRaeTca orpesnom. TourM, orpamMaIHBaI0-
e OTPEe30K, HASLIBAITCeA ero RoHmamu., Ha pu-
CYHKe T, 0 n300pasKeéH oTpes3ok ¢ KoHnamum A m B.
Taroii orpesor obosnauaerca AB unun BA. Orpeszor
AB copep:xuT ToukH A M B 1 Bce TOUKH IIpAMOIM
AB, nexamie me:xnoyv A o B.

[locnemoBaTenbHO COEIHMHANA OTPE3KH, MOMHO
MNOJVYHTE TeOMEeTPHYEeCKYIO (DUTYPY, KOTOPVIO HAZEI-
BawoT Jomamnoi. Oma cocrapigena W3 OTPE3KOB Tak,
UTO CMEKHBIC OTpesku (T, e, otpeaxn AB n BC, BC
u CD, ..., EF u F() e nemar HA OSHOI IPAMOIM
(puc. 8, a). OTpesku, U3 KOTOPBIX COCTABJIEHA JIOMa-
HAafd, HABLIBAKOTCA 3BEHBAMH JIOMAHOH, KOHIILI 3THX
OTPEe3KOB — BepHIMHAMH JoMaHo#M. Ha pHevHEe 8, a
na3obpaxkena momanaa ABCD. . FG. Koansl moMaHOH
ABCD. FG, 7. e. Toukn 4 m G, Moryr OBITH pas-
JHUYHEI, & MOTYT coBnagars (puc. 8, 6). B mocaegrem
CAVHTAEe JOMAHAA HASLIBAETCA 3aMKHYTOH.

Ecim HecMeskHbIe 3BE€HbA 3aMKHYTONW JOMaHONH
HE MMeroT 00X TOYEeK, TO 3TA JOMAHAS HasbiBaeTCH
MHOTOYTOJIBHHKOM, €€ 3BeHbA HASHIBAKTCA CTOPOHA-
MH MHOTOYIOJRHHEKA. B 3aBHCHMOCTH OT KOJHYECTBa

6
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CTOPOH (BEPIIMH) MHOT'OYTOJBHHUKA BhI-

B C A
NeJIAI0T TPeyTrOJbHHUKH, YeThIPEXYT0Jb-
HHUKHA, OATHYTOJIBHHUKH H T.4. Muoro- 4 B
VIOJLOUK € 71 BCPIIMHAMM Ha3bLIBACTCHA E
-YTONTLHUKOM, OH WMeeT 72 cTopoH, Ha
B C
D

pucyrre 9 n300paEeHsl HeTHIPEXYTONb-

aurk ABCD, naruyronsauyr ABCDE u

IecTHyronbHuK A, AA A A A,.
dburypa, HaodbpaKeéHHad Ha DPH- A,

cyake 10, He ABIAeTCcA MHOTOYIOJb-

HHKOM, TAK KaK HeCMe)KHEIe OTpPe3KH Ag

C,C, u C,C; (a tarkme C,C, u C,C,) nme-

IOT 00IMYI0 TOYKY, A,
JI1000i1 MHOrOyrolbHHK pasjie-

JAEeT MJOCKOCTh HA JIBé YacTH, 0JHA

M3 KOTODBIX HAshliBAeTCA BHYTPEeHHeH, a aApyrad —

BHelllHeH 00JacThI0 MHOMOYVIOJIBHHKA. .
Ha pucysake 11 BHYTpeHHHe 00sacTH MHOIO-

VIrOJBHHKOB 3akpameHsl. PUrypy, COCTOAILIVIO H3 /\ /\

CTOPOH MHOTOYTONBHHKA W €ro BHYTPeHHeH o0a-

A, A;I

A'.
Puc. 9

CTH, TAKMEe Ha3blBAKT MHOTOVTOMNBHHKOM. C] C.a
2. IIpoBemmBaHNe IIPAMOH b
HA MECTHOCTH
Puc. 10

PemuM Takyw 3ajady: ¢ NOMOIILK JAHHOMH
JUHEMKH MNOCTPOUTHL OTpe30oK Dojiee AJMHUHHBINA, 4YeM
caMa JIHHeHKa. C 3TOH IIeNBI0 IPHJACEKHM K JHCTV
OyMard JTHHeHKY, OTMeTHM TOouKH A m B B Kakyio-
nudyae Toury C, AemKaniyio MexRay Touxkama A u B
(puc. 12, a). 3arem nepeaBuHeM JIHHEHKY BIpPaso
TaK, 4T0o0Obl €€ JIeBbIi KOHEll OKa3aJICAd OKOJIO TOYKH

C, H OTmMeTrHm ’l‘ﬂT-_lH'.y D OEOJLO IL[JEJ_BDI‘O HGHU.H. JIII-
Hefigu (puc. 12, 6). Toukn A, B, C u D nemar Ha / /

oxHOH mpamoil. Ecam MBI NIpoOBeEM Tenepb OTPE30K
AB, a satem oTpesox BI), To monyduHuM oTpesok A,

Oosee AMMHHBLIN, YeM JHHEHKA. Puc. 11
a) &)
A C B A C B D
mn 1 & 4 & & T B W IO OIEo0XR4AR 0 1 2 3 4 &§ # 7 B % 10 11 12 13 14 I8
Puc. 12
Havaavrwe
7 SeoMempUuRecKue
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AHanorM4yHBIl NPHEM HCOOJL3VeTCH
ANA «IPOBefeHHA» TJIHHHBIX OTPE3KOB Ips-
MBIX HA MECTHOCTH. JTOT IPHEM 3aK.Joda-
erca B caeayiouieMm. CHavyanma oTMedaoT Ka-
EHe-HHOYVOE TOouEH A u B. IIna stoil nenu
HCIIOJBL3VIOT JBe BeXH — IIecThl JJIHHOH
OKOJMO0 2 M, 3A0CTPEHHBLIE HA OJAHOM KOHIE
ANA TOrO, YTOOBI MX MOMHO OBILJIO BOTKHYTH
B 3emy0. Tperbw Bexy CTABAT TAK, 4TOOI
BeXH, CcToANMe B Toukax A4 m B, zaxpnl-
BaJH €€ oT HabaoaaTensa, HAXOAALIETOCHA B
touke A (touxa C ma pucyike 13). Cremy-
IOIIVIO BEXY CTABAT TAK, 4ToObLl €€ 3aKpbiBa-
I BeXH, cTodAlle B Toukax B u C, U T. 1.

OmnncaHHEBI OpHEM Ha3bIBaeTCd IIPo-
BeIIMBAHHEeM OpAMOH (0T clIoBa «Bexas). On
IMUPOKO HMCIOJAL3VETCA Ha NpaKTHKe, HAIPH-
Mep npu pyfKe JIECHBIX IPOCEK, NPH MPOKJIa-
JABIBAHMH I[IOCCEHHBIX WJIM KeJe3HBIX JOpoT,
JIMHHII BEICOKOBOJBLTHRIX Iepenad | T. H.

Hpa KTHYEeCKHe 3aJaHHA

Puc. 13

IIpopeguTe npamMyio, cbo3HaULTe €€ OVHEBOH @ M OTMETLTE TOUYKH
A u B, nemauipe Ha 9T0M UpPHAMOIM, u rourku P, § u R, He nema-
e Ha "wed, OmummTe B3aWMHOE pacrnogorkenwe touex A, B, P,
&, R w npamoii @, NCTTONB3VA CUMBOJLI € W &,

Ormersre Tpu Touku A, B u C, He nemxanipe Ha OJHOH HNPAMOIM,
H Yepes KaKIVIO Iapy TodYeK IpoBeluTe NpaAMyio. CKoJIbKO mpa-
MBIX HOJVYHIOCH?

m IIpoeauTe TpU NpAMbIe TAK, YTOOBI KaXK/Able JBE U3 HUX Mepece-
raaucsk. OD03HAYbTE BCE TOYKM NepecedeHMA 3TUX npamMbix. CKoJb-
EO ILOJAYYHIOCE '1‘0'—1&1:55? PH.GCM{]TI]M’I"E BCe BOSMOMEHBIC CJAYYAI.
OrmershTe TOuku A, B, C, D tar, uTodw Touku A, B, C mexanu
Ha Oo0HOH OpaAMoM, a Touyra D He Jdexxkana Ha Hell. Yepes mamible
ABE TOYKH NpoBeanuTe NpaAMyi. CKONBKO HOAVUHIOCE IIPAMBIX?
IIpopeguTe NpAMYID @ H OTMeThTe Ha Hell TourEH A u B, OrMeTH
re: a) Toukun M uw N, mexamume Ha orpeske AB; 6) rouknm P u @,
JesKaniye ma IpaAMoi ¢, Ho He JeyRalue 1ma orpeske AB; B) Tou-
KX R 1 S, He jJexallle Ha NpAMOH a.

IIporeanTe MTPAMYIO W OTMETHTE HA Hell Tpu TOUYKH., CKOTBKO OT-
Pe3KoB IMOJYYHIOCE Ha NpAMOHT

8 Faagsa I
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3.

Ha pucyare 14 usobGpaxeHa npAvmas, Ha et A B C D
ormegensl Touxkm A, B, ¢ n D, Hazosure BCe

OTpe3KH: a) Ha KOTOPBIX Je:KHUT Touka C; 6) ua Puc. 14
KOTODPBIX He Jle:RUT TouKa B.

Haueprure JOManyIo M3 TPEX 3BEHLEB, KOTOpad: a) ARIFeTCH 3aM-
KHVTOH, 0) He gBIdAeTcd 2aMEHVTOH.

m [Iudpsl MOYTOBOTO MHAEKCA 3AIIMCHIBAKTCA [0 ONpPeAeléHHBIM
npasunam (puc. 15) ansa yzoGcrBa PACIO3IHABAHUA COPTHPOBOY-

HEIM aBTORMATOM.

Puc. 15

Yramure Ha PUCYHKE nu(ipbl, B SAIHCH KOTOPBIX HCIIOJBIVIOTCH
JOMATTLIC, CEDJII:I{-U JBCHLCE ¥ H-a.}li,ﬂﬂﬁ: ﬂGMﬁIIDf’I? YRKamuTe 3amM-
EHYVTYVIO JOMAOHVEHD. Kax BaspiBaeTcH MHOT'OVIT'OJIBHIE, DﬁpﬂBDBaH—
HEII HA PUCYHHE 3aMEHYTOH JOoMaHOIT?

Haueprure nATHYTONBHUK, Kak Ha pucyHke 9. Pasbeiite ero Ha
TPEYTONBHUKHE TaK, YT00BI ¥ HATHYTOJBHHKA M KasKJA0T0 TPeyToIb-
HUKAa GbL1u 0bmiie cTopoHbl. CHONBEO TPEYIOJbHUKOB MOHET IIOJIY-
unThCH HA gepreme? KHakwe emgé MHOrOYrOJBHHKN IOJYYHIACE HA
yepTexe?

@. Jlyu u yroua

Jlya a 0

IIpopegéM IPAMYIO @ U OTMETHM Ha HeM TOU- Touxa O pasdensem

Ky O (puc. 16). 9ta Touka pasiendeT OPAMYVIO Ha  npaumyw xa dea ayya

AdBe YACTH, KaXxIad H3 KOTODEIX HA3LBIBACTCA JIYUIOM,

Puc. 16

HCEXOTAIUM W3 Touku O (Ha pucynre 16 ogum us
jaydell Bhljesied useTHOM nunueir). Toura O Haser )

BEaeTCcA HAYATOM Kaxmgoro Ha Jgvued. O0OBIUHO JIvVd c h
obosHauawT aAUbO Mayoi JAaTHHCKOH OykBoil (Ha- P K
npuMep, Jayd f mHa pHcyHkKe 17, @), ambo aByma 6) .
DONBIIMMHM JJATHMHCKHUMHK DyKBaM#M, nmepBas M3 KoTo- O A
peIX 0D03HAYAET HAYAJIO Jiy4ya, 4 BTOPAsA — KaKYIO- # . '
HHOVOL TOUEY Ha Javue (HaonpuMep, ayu OA Ha pi- ok
cyake 17, 6). Puc. 17

HavaasHbie
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4. ¥roa

HamomHaHM, 4YTO YroJ — 3T0 TreoMeTpUYecHasd
durypa, ROTOpad COCTOMT M3 TOUYKM H JBYX Jydel,
HCXONANIHX K3 9ToH ToukM. JIVUH HashIBaKTCA CTO-
poHaAMH yIJa, a Ux odllee HAYAJIO — BepIIHHON yrJa.

Ha pucyrrke 18 nzobpasdéH yIroll ¢ BeplIHOM
O u cropoHamu & 1 &. Ha cropoHax oTMedeHBI TOY-
Ed A u B. 9tor vroa cbozmadaloT Tak: Shk, mian
ZAOB, nan Z0.

¥ron HasklBAETCA pPa3BépHYTHIM, eclid obe ero
CTOPOHBL JeAT Ha OOHOM npamMoii. MoxHo ckaszarh,
UYTO KaikJad CTOPOHA pasBEéPHYTOro yria ABIAETCA
nopojgoEeHneM Japyroid croporbl. Ha pucyare 19
H300paKeH pasBeépPHYTEIE yroJa ¢ epuinHoi C U cTo-
POHAMH P H (.

JIrobGoit yron pasaenser IJIOCKOCTb HA JiBe 4a-
cTi. Henu vroll HepaseepHYTBIHA, To oJHAa H3 dacTeld
HA3bIBAETCA BHYTPeHHe#, a apyrad — EHeurdHed o6
JracTelo aToro yvria (pue. 20, a). Ha pucvure 20,8
H300pasked HepaspepHyTHIE vroa. Tourkn A, B, C ne
$HAT BHYTPH 3TOr'0 yria (T. e. BO BHYTpeHHell obiacTi
yraa), Touknd [} mw EF — Ha cTopoHax vyria, a TOYEH
P 1 ¢ — BHe yria (T. e. BO BHellIHeH oDaacTH yrJaa).

Ecan yron passepHyTBIH, TOo JHOVI0 H3 ABYX
yacTel, Ha KOTOPLIE OH pasjeideT ILIOCKOCTh, MOMK-
HO CYMTATH BHYTpPeHHel obJacThio yIJia.

DUrypy, COCTOALIVIO 13 VIJIA W ero BHVTPEeH-
Hell 06acTH, TAKME HASBIBAKT YIVIOM.

Ecan oydy MCXOIHUT M3 BepIlUHMHEL HepasBepHY-
TOr0 YINIA M IPOXOJHT BHYTPH VIJIa, TO OH JeJuT
aror yroa Ha gsa yraa. Ha pueynare 21, a nyu OC
nenur yron AOB wva asa yraa: AQOC uw COB. Ecnu
yroa AOB paasepHyThiil, To awdoit ayu OC, He co-
BilAAAWIKMEA ¢ ayuamu OA u OB, genur aror yvroda
Ha aea yraa: AOC u COE (puc. 21, 0).

IlpakTHyeckue 3agaHuA

11 IlIpoBemuTe NPAMYIO, OTMETLTE Ha HEH TOYKH
A 1 B 1 ga orpesre AB orMeTrsTe Touky .
a) Cpenu nyueii AB, BC, CA, AC u BA na-
30BHTE COBOAMAIOIIINE JIV4H; D) HA3OBUTE JIy4Y,
KOTOPBIH ABAACTCA Opogokenuem ayua CA,

10

k
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Veon
Puc. 18
p C q

Pazeépuymasii yeon
Puc. 19

)
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Van
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6)

) B

i
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Puc. 21
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13
14
15

16

17

18

19

20

3.

BCTPEYAITCA TaKHe, KOTOPhBIe MMEIT OJAHHAKO-
BYIO (hopMy W OZHHaAKOBEIe pasmepbl. Hampmn-

HauepruTe TpH HepasBEépHYTHIX VIoia M obf0o3HAYRTEe HX TaK:

ZAOB, Zhk, /M.

IHauepTHTe IBa PAa3BEPHVTHIX VINIa H 0D03HAULTEe UX OVKBAMH.
Hawepture Tpw nywa h, £ w [ ¢ obmum mavanom, Hasoswure Bce

VIJBl, 00pasoBanfbie TAaHHLIMA JTyIaMH.
Haueprure Hepazsépuyrbiil yroa k. Ormersre
JIRE TOYUKHW BHYTPH JTOTO YIyid, JBE TOYKH RHE
aTOro yIVIa ¥ [Be TOYKI HA CTOPOHAX yIJia.
Haueprure HepazsépHyrbiil yrog. Ormersre
Toukn A, B, M mw N rTag, grodsl BCce TOUKH
oTpeska AB mexann BHYTPH yria, a Bce TOU-
KH oTpeaka MN Iexanl BHe yria.

HauepTuTe mepasrépuyTthii yrom AOB u npo-
BeguTe: a) ayd OC, xoTopeld geauT vroa AOB
Ha OBa yraa; ©) ayua O, EoTopblH He JelHT
yroan AOC wva pBa yraa.

CKOJIBKO HepasBepHYTHIX VIVIOB obpasveTrca
NpH IepeceueHHH IBVX NPAMEBIX?

Kaxue w3 ToueK, M300pa:mmEeHHLIX Ha PHCYIH-
Ke 22, me:xaTr BHVTPH vIyia ik, a KaKkie — BHe
3TOTO Yyriaa?

Kagmne w3 gvued, M300pamEOnplx A pPHCVH-
ke 23, genar vroa AOB Ba gpa vraa?

E CpaBHeHMe OTPE3KOB U YIJIOB

Puc. 23

Pasencreo reomerpuueckux (puryp

CPE,E[H OKEPpYHaAaKIOHX HacC nmpeiMeTOB

Mep, JBa OJMHAKOBBIX JHcTa Dymarm, aBe oau-
HAKOBBIE KHHUI'M, JBA OJMHAKOBBLIX aBTOMOOHIA.
B reomerpun ape (GUrypsl, HMEOIIHEe OINHAKO-
BVIO (hOpMY H OAHMHAKOBBEIE pasMephbl, HA3LIBAIOT
PaABHBIMH.

Ha pucyake 24 usobpaxenst purypst @ u
@D,. Yrobel yecTaHOBUTE, PABHBI OHM HJIHM HeT, I1O-
crynuM Tak. Ckonupyem ¢purypy @, Ha KaabKy.

11

Puc. 24

Havaavume
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IlepepBuras KaJabKy ¥ HaKJIajbiBad €€ Ha (Gurypy
@, Toil MAHA APYTOH CTOPOHOI, MONBITAEMCS COBMeE-
CTHTL KOTHIO PUTypEl @, ¢ purypoil &,. Ecan onn
coBMecTaATes, To (urypa P, pasua durype &,

Mur Moxem upegcTasuTh cede, uro HA QUIYPY
@, HakiaajblBaeTcA He KonufA (purypsl @P,, paBHad
aToH (purype, a cama ¢urypa P,. llosromy B gansn-
HelilmeM OyIeM TOBOPHTB O HAJOMKEHHH camoil ¢mu-
rypel (a He Konum) Ha Apyryio ¢urypy. Hrak, ase
reoMerprueckie (UIYPhl HASBIBAIOTCA PABHBIMH,
ecJIH MX MOMHO COBMECTHTH HAJOMKeHHEeM.

6. CpaBHeHHle OTpPe3KOB H VIJIOB

Ha pucvare 25, a m3oOpaskeHBI JIBa O0Tpe3-
kKa. YrTobdel yCTAHOBHTHL, PaBHBI OHHM HJIH HeT, Ha-
JIOKHMM OJIMH OTPe30K Ha Apyroi tak, 4robbl KOHeEIl
OAHOTO OTPEe3KA COBMECTHJICHA € KOHIIOM JpYyroro
(puc. 25, 0). Ecnu npu saToM aBa Apyrux KOHIA TaK-
JKe COBMEeCTATCHA, TO OTPE3KH HNOJHOCTHIO COBMECTAT-
cA ¥, 3HAYWAT, OHM paBHbI. Ecam ke aBa Apyrux
KOHIIA HE COBMECTHATCSH, TO MEHBIIUM CUHTAETCH TOT
OTPEe30K, KOTOPBIH cOCTaBafeT 4dacTs Apyroro. Ha
pHCVHEe 25, 6 orpezoK AC cocTaBideT 4acThk OTpes-
ka AB, mootomy orpesok AC mennine orpesxa AB
(mumyT Tar: AC < AB).

Touka orpesra, jgensulad ero mnmomojgam, T.e.
Ha IBa PABHBIX OTpesHa, HABBIBAETCA cepeIHHOH OT-
pe3ka. Ha pucyare 26 Toura C — cepenmHa oTpes-
xa AB.

Ha pucynre 27, a mzobpa:xeHbl HepasBEpHY-
Thie yrabl 1 m 2. YUrobel yeTAHOBUTH, PABHBI OHH
HJIH HeT, HAJOMKHM OJHMH YIoJ Ha Apyroi Tak, 4To-

a) 6)

Puc. 27
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AC < AB

Puc. 25

A ¢

AC=CB

Touxa C - cepeduna
ompearwa AR

Puc. 26

FNagea T

B
1]



OBl CTOPOHA OJHOIO YIrJja COBMECTHJIACH CO CTOPOHOM
APYroro, a ABe ApPyrue OKAasaJHuch 10 OJAHY CTOPOHY
OT COBMECTHBINHXcA cTOpoH (puc. 27, 6).

Ecnn ABE OpPpVIrHe CTOPOHBI TaKie COBMeCTAT-
CcHd, TO ¥VrJikl NOJHOCTBH) COBMECTATCA H, 3HAYHUT,

OHM paBHBI. EC/IH Ke 3TH CTOPOHBLI HE COBMECTATCH,
TO MEHBIIHUM CYHTAETCHA TOT YTOJ, KOTOPBIH COCTAB-
aster gactk gpyroro. Ha pumeymxe 27,0 yroax 1 co-

CTABJAET YACTh yIVIa 2, IToaToMy 21 < 22,

HepasBépHyTHIIl yroJ COCTABJAHET YACTh pAas3-

BépHyTOTO Yyrua (puc.28), HoaToMy pasBEépPHYTHII
yroa Ooabiie HepasBepHyToro yriaa. JloOsie asa
pPa3sBEPHYTHIX yIJja, O4YeBHIHO, PABHHI.

JIya, ucxonAaniuii M3 BepHIMHBI yrja M Jensd-

Ml ero Ha JBa PABHBIX VIJla, HA3BIBaeTCA OHCCeK-
TpHcol yriaa. Ha pucyake 29 nyu [ — 6mccexTpHca

yraoa hk.
2 h
l
Lhl=L1k
Juu i
“1' U B i E'L'FK"PPH (A F ]
Hepazeépuymai yeon COB o0 k yzaa hk
COCMaQaniem “wocmy
Puc. 28 pazsépnymozo yana AOB Puc. 29
3agaum
21 Ha ayue ¢ vaganom O ormeuennsl 1ouxku A, B u C rag, uro tou-

kKa B memuT mexay roukamMu O 1 A, a TouKa A — MEKIYV TOUKA-
M O u C., CpaBaHTe oTpezkr OB 1 OA, OC u OA, OB un OC.

22 Toura O saABadAerca cepellHol orpesra AB. Moxxkbo JH coBMe-
CTUTH HAAOMEeHHeM orpearun: a) OA u OB; 6) OA u AB?

23 IHa pucvaxe 30 orpeskn AB, BC, CD u DE 4 B C
paBHBL. YEKa:KUTe: a) cepejliHbl oTpeakos AC, o o D E
AE um CE; 6) oTpesor, CepeiHHDI KOTOPOTO
ABAAeTCA TOYKa [); B) OTpeskwW, cepeampboii Pwe. 30
KOTOPBIX ABIdgercd Touka C.

24 Jlyu OC pgennr yron AQB ma gea yraa. Cpasnure yraet AOB n

AOC,

Havaavrwe
l 3 FEOMEMPUTECKUE
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25 Jlyu ! — bduccexTpuca vraa ik, MoxHo IH
HAJOMKEHHUEM CcOBMeCcTHTh vrabi: a) il u [k

0) kL w hEk?

26 Ha pucvare 31 yrabl, obosHadeHHBIe HM@DAa-
MW, PABHLI, Y RKaKATE: 8) OMCCceKTpHuey Kask-
noro u3 yraor AOC, BOF, AOK; b) Bce yI.Jasl,

OHCCEeKTPHCOM HOTOPBIX ABIdAerca Jayvu OC.
Cpasaure yraet BOC u BOD.,

& N3meperue oTpe3xoB

7. IlanHAa OoTpe3Ka

Ha mpaxTHRe TacTOo TPHXOJAUTCA HIMEPATH
OTPe3KH, T.e. HAaXOAuTh X AauHbI. M3Mepenue or-
PE3KOB OCHOBAHO HA CPABHEHHH HX ¢ HEHEOTOPLIM
OTPe3KOM, IPHHATHIM 3a eJHHHIY H3MepeHHA (ero
Ha3bIBAIOT TaKyKe MAacCIITadHBIM oTpeskomM). Ecmam,
HAnpuMep, 3a eIMHHILY HM3MepeHHdA IPHHAT CaHTH-
MEeTp, TO AJA ONpefesieHHuA JAJUHBI OTPe3Ka Y3HAKT,
CKOJIBKO pas B 3TOM OTpPe3Ke YKJIaJbIBAETCHA CAHTH-
meTp. IHa pucyvaEEe 32 B oTpeske AB caHTHMeTD VHKJIa-
JBIBAeTCA POBHO 2 pasa. ITO Oo3HAYaeT, 4YTO AJIHHA
oTpeska AB pasra 2 cm. OOBIMHO TOBOPAT KPaTKO:
«OTpe3or AB papen 2 cM» — u ouimoyT: AB =2 oM.

MoskeT oKasaTbCA Tak, 4YTO OTpPe3oK, IpH-
HATBIH 34 eAHHHIY H3MEepeHHA, He VKJIAALIBAeTCS
ejgoe 4YHUCJI0 pa3 B M3MepAeMOM OTpe3Ke — MoJy-
yaercda ocTraTok. Torga eguHMILY HM3MEepeHHMHA AeIAT
HA paBHBIe yacTH, 006bidHO HA 10 paBHBIX 4YacTeii, u
onpeAensOT, CKOJBKO pas oJHA TaKad YacTh VKJA-
ApIBaeTca B ocraTke. Hampumep, Ha pHCYHEe 32 B
orpeske AC canTUMeTD VRISALIBACTCS 3 pasa, ¥ B
OCTATKE POBHO 4 pasa VKI4AbIBAETCHA OJHA JlecATas
JacTh CAHTHMeTpa (MHJAJIMMETpP), MO3TOMY AJUHA OT-
peska AC paeHa 3,4 cM.

BoamoiHO, 0OAHAKO, UYTO M B3ATAA YacTh eaH-
HHUIbI H3MepeHHd (B JaHHOM ciaydae MHJJIMMeTp) He
VKJaJlbIBA€TCA B OCTATKEe IeJloe YHUCI0 pas, | Io-
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AB=2em AC =34 cm
AD =38 cm

Puc. 32
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Jydaerca HOBBIM ocraTtok. Tak Oyjaer, Hanpumep,
c oTpe3koM Afl) Ha pHcvHEe 32, B KOTOPOM CAaHTH-
MeTp VKJIaAbiBaeTcd 4 pasa ¢c OCTATKOM, a B OCTATKEe
MWLIMMETD VKJIajJbiBaeTcAa 8 pas BHOBb C OCTATKOM.
B rakom cayuae ToBOpAT, UTO JJAMHA oTpeara AD
npubdanKEéHHo paBHa 3,8 cM.

Ilns Gosee TOYHOTO H3MepeHHS 3TOTO OTpe3-
KA YKasaHHYIO YacTh eAWHWUIIBI M3MepeHHA (MAIINA-
MeTp) MOMKHO pasgenntsh Ha 10 paBHBIX yacTeill u
OPOAOJIMKHUTE Mpolecc uaMepeHus. MpIciiIeHHO 3TOT
npoliecc MOKHO NOpPOAOJKATE M Jajbllle, H3Mepad
IJAHY OTpe3Ka co Bceé OoapmeH TodHocThIO. Ha
NpaKTHKe, OAHAKO, MOJbB3VIOTCA NPHUOINKEHHBIMHA
3HAYEHUAMH JJHUH OTPE3KOB.

3a eJMHHIY H3MEPeHHA MOMXHO NPHHHMATH
He TOJBKO CAHTHMETD, HO H J000H APYyTroi OTPe3oK.
BeiOpas eguHHIY H3MepeHHHA, MOKHO H3MEpPHTh
NO0H OTPEe30K, T.e. BhIPA3HTL €ro /JUIMHY HeKOTO-
PHIM NOJOKEHMTENBHBIM YHCIOM. JTO YHCJIO IIOKAShI-
BaeT, CKOJBKO pa3 eJUHHUIIA H3MEepeHHA H eé YacTH
VKJAOBIBAIOTCA B H3MepAEeMOM OTpesKe.

Ecnin gBa oTrpeska paBHBI, TO €IHHHIIA H3Me-
PEHHA M €€ YacTH VHKJIAJABIBAKTCA B 3THX OTpe3Kax
OAUHAKOBOE UHCJO0 pa3, T.e. pABHBIE OTpPe3KH HMe-
I0T paBHbIe AIHHBI. EciHn ;Xe OOHH OTpe30K MeHb-
e Apyroro, To eJHHHIIa M3MepeHHA (HJIH ee 4acTb)
VRKJaJbIBa€TCA B 9TOM OTpe3Ke MeHbIlee 4ucJa0 pas,
UeM B JpPYrom, T.e. MEeHBIIHH OTpe3oK HMeeT MeHb-
YK JJIHHY.

Ha pucvake 33 msobpamen orpesor AB. Tou-
®a C peawr ero ma aBa orpesra: AC w CB., Mu
uguM, uTo AC=3cm, CB=2,Tcm, AB=5,7 cM.
Tagmm odpasom, AC+CB=AB. fcmo, uT0 H BO
BCEX IPVIHX CAyUYadxX, KOorda TOUKA TeJHT OTPe3oK
Ha JBa OTpe3Ka, AJHHA BCEero oTpes3xka pasHa cyMMe
JUUIMH 9THX JBYX OTPe3KOB.

A & B
rlll"|'|T'||I|'||T]||II|I|II||II||'IIII|IIH||IIII]IIlITITTIITIII'I'ITT[TT"'[" ;

1] 1 2 3 4 5 6 !
Puc. 33 . AC+CB=AB

HavaavHwe
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Ecau anmua orpesxa CD B k pas DolbIlle OIH-
ALl oTpeswa AB, To mumyt CD=£AB,

IInmHa oTpeska HasbLIRACTCA TAKIKE PaceTod-
HHEM MERAV KOHIIAMHK 3TO0 OTPEe3KAa.

Ecoin u3BecTHBI AJIMHBI OTPE3KORB, ABJIAIOMNIAX-
¢ 3BeHbAMH JIOMAHOM, TO MOHO HaWTH AJUHY JIO-
MaHoii. Iaa sToro HaJO BBEUHCIHTE CYMMY IJHH
BCeX eé 3BeHBeB. JlIMHA 3aMKHYTOH JOMAHOM HA3bI-
BAeTCH LIEPHMMETPOM MHOTIOYIOJLHMEA.

8. EnuHEHUIObBI M3MepeHud.
H3mepuTelbHbIe HHCTPYMEHTHI

Ilna uamMepeHHUs OTPE3KOB M HAXOMKJEHHUA pac-
CTOAHUH HA MPAKTHKE HCHOJB3YIOT PA3JHYHLIE eIH-
HANB w3MepeHuda. CTaEgapTHON MeXIYHAPOIHON
EJHHHIEH M3MEPEeHHS OTPE3KOB BRIOPAH MeTp — OT-

pe3ok, NpubIMKEHHO PABHBIN . 4aCTH
40 000 000

3eMHOI'0 MepHJHAaHAa. JTAJIOH MeTpa B BHJE CIeIH-
AIBLHOTO MeTAJNInYecKoro Opycka xpaHutca B Mex-
AvHapogHOM 6i0opo Mep u BecoB Bo @parnnn. Konun
ATAJIOHA XPaHATCH B JAPYrUX cTpaHax, B TOM YHCJe
u B Poccun. OamH MeTp COAEPKHUT CTO CAHTUMETPORB.
B ogHOM caHTHMeTpe AecATh MHJIJIMMETPOB.

Ilpn nmamepennn HeDOMBIIMX pacCTOAHHH, HAa-
NpUMep PacCTOAHMA MeXAY TOUKaMH, H300parkeH-
HbBIMM Ha Jaucte Oymaru, 3a eAMHUIY HW3MepeHHHA
NPHHAMAIT CAHTHMETP HJIH MUIaumeTrp. Paccros-
HHe MeAYV OTAeJbLHBIMH IIpeaiMeTaMH B KOMHATe H3-
MEepAKT B METpax, PACCTOAHHEe Me;KAY HaceJeHHBI-
MM JIYH.H.’I‘H.MM B HHJIUMETIJEIX. Hﬂl[ﬂﬂbﬂ}riﬂ’l‘ﬂﬂ H
Ipyrue eJMHUIIbI H3MEPeHHHA, HAIlpHMep JelHMeTp,
mopckad MHIA (1 Mmura papaa 1,852 xm). B acrpo-
HOMHH JAJA M3MEPEHHA OYeHb DONBIINX PACCTOAHMI
38 eIUHUIY W3MEPEeHUA NPHHHMAIOT CBETOBOH IO,
T. €. NyTh, KOTOPbIH CBET MPOXOJAHUT B TeYeHHUE Ofl-
HOT'O Toja.

Mgs1 HasBanu eJMHHIIEI M3MepeHHS paccTofd-
HHI, KOTOpPbie MCIOJB3VIOTCA HA NPaKTHKe B Halue

16
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BpeMd. B cTaprHy B pasHELIX cTpaHAX CVIIECTBOBAIM
CBOM eJUHHIILI naMepenus. Tak, Ha PycH Mcnoab3o-
Baaucek apmuH (0,7112 M), camens (2,1336 v) 1 ap.

Ha npakTHke a18 H3MEpPeHHA pacCTOSHHH
MOJB3VIOTCA pasiTuYHBIMH HHCTpyMeHTamu. Ha-
npuMep, B TEXHUYECKOM YepUYeHHH VIoTpebisercs
MaclITadHAsd MHJIIUMeTpoBadA JuHeHEKa. oa mame-
peHHd AHaMeTpa TPVOKH HMCIONbL3VIOT HITAHTSeHIIHP-
Eyas (puc. 34). C ero mIoMoOINL0 MOMKIOO H3MEPATH
paccrosaua ¢ TouyHocTsio o 0,1 mm. s mamepe-
HHA paccToAHHMI HA MeCcTHOCTH HOJb3VIOTCA PYJIerT-
KOM, KOTOpad IpelcTaBiadeT co00H JIEHTY ¢ HAHECEH-
HEIMH Ha HeH JeJeHHAMH (pHc. 39).

IIpakTHyeckue 3aJJaHUA

27 Hameprre mwupuHy v giauHy yueDHUHA reo-
MeTpHH H EBbipasiuTe HX B CaHTHMeTpax H B
MHJIJIHMeTDAaX.

28 HWawmepur toanuuy yuedHUKa reoMmeTpwn 0ed
00JI0KKH, HallNTe TOJMIMHY OJHONO JIHMCTA.

29 HaliguTe IMIHHBI BCeX OTPE3HKOB, HM300pa:KeH-
HBEIX Ha pucyHEKe 306, ecam 3a eIWHHUIY H3Me-
penud IpHHAT oTpes3ok: a) KL; 06) AB.

30 Haueprure orpeszor AB wu mayu h. Ilonssysace
MacioTabHoH JHMHeHEOH, OTMOMHTe HA Jayvue fi
OT ero HAa4Yaja OTpPesKH, AJHHBLI KOTOPLIX paB-

ki A B, %AB i TIAB.

31 Haueprure opaAMVyIO M OTMEThTE HA Hel ToOU-
ki1 A n B. C oMok MacHITADHON JITHHeH-
KH oTMeThTe ToukH C m D Ttar, uTobLI ToOd-
®Ka B Owima cepeammoil otpesxa AC, a Toukra
D — cepepunoit orpeska BC.

32 HagepruTe npamyim AB. C ODoMOOIbK MAaC-
mTabHOH JHHeHKH OTMEeThTe Ha 3TOH npi-
mo# Toury C, Trarkyio, uro AC =2 cm. CrONb-
KO TAKHX TOYEK MOYKHO OTMETHTH HAa NPAMOI
AB?
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33

34

39

36

37

38

39

40

41

42

43

SagaudH

Toura B penur orpezor AC Ha gBa orpesra. Halipure puouny or-
peska AC, ecin AB=7,8cm, BC =25 mm.

Touka B meawnt orpesor AC Ha aBa orpeska, Halipaure gauay ort-
peska BC, ecan:

a) AB=3,Tcm, AC="7,2 cm;

0) AB=4 mm, AC =4 ¢cM.

Toukn A, B mw C nemxar Ha ogHol npamon. HMapecTHO, UTO
AB=12cn, BC=13,5 cum. Karxoll Mmo:xeT OBITh AJHHA oTpeska ACY?

Toukn B, D w M nemar ma oapmod npsamoi. HMasectno, 4TOo
BD=7cm, MD=16 cm. Rakum MoEeT ObITL paccroanme BM?

Tourka C — cepeguna orpesga AB, passoro 64 cm. Ha ayue CA
oTMedeHa Touka D rar, uro CD =15 cm. Hafigure aouss orpes-
xoB BD u DA.

Paccroaaue mexay Mocksoit u Canxr-Ilerepbyprom npubnusu-
Teasao paBno 650 kM. T'opox Treph HaxoIWTCA MEKIV DTHMH
ropogaMi B 170 KM or Mockesl. HalinouTe paccToAHHe MeXIV
Teepbo 1 CaprT-IleTepbyprom, cunTas, 4TO BCe TPH Topoja pac-
IOJA0MEHBl HA OJHOMN IIPAMOM.

Jeaar au Tourku A, B u C ma oanoil mpawmoii, ecanm AC=15 cmM,
AB=3cm, BC =4 cm?

Pemenue

Eecnu rourn A, B u C nemar HA OLHON UPAMOI, TO DOJNbIIMN U3
otpeskos AB, BC n AC pasen cymme ABYVX Apyrux. Ilo venoBwio
GONBIINH M3 JAHHBIX OoTpe3KoB (oTpe3ok AC) paBeH 5 cM, a cyMMa
neyvx npyvrux (AB + BC) pagraa T cM. ITosTomy Tourkn A, B u C He
JeKaT Ha OJHOW MPIMOH,

Tourka C — cepeguna oTpeska AB, Toura O — cepellHa OTpesKa
AC. Hajigure:

a) AC, CB, AO un OB, ecnu AB =2 cm;

6) AB, AC, AO u OB, ccaiun CB=3,2 m.

Ha npamoil ormeueHBl TOUukH O, 4 mw B rak, uro OA=12cwm,
OB =9 cyvm. Hailigire paccTodHMe Me:KIY cepelMHaMM OTPe3KOB
0OA u OB, ecaa toura O

a) Je:RHUT Ha oTpeaxe AB;

D) He Jexur Ha oTpeske AB.

E OTpesor, OAHHA KOTOPOro PaBHA @, PA3SENIEéH HPOU3BOJNIBHOKU
TOYKOH Ha JBa oTpe3kxa. HalaWre paccroanyue MemRay cepeiuHaMi
3THX OTPe3KOB.

Orpesor, pasaniil 28 cm, pasiellédH HA TPU HEPABHbLIX OTPE3HA.
Paccrogame MeXRIV CepeimHaMI KpaiAaux oTpeskos 16 cm, Hai-
OUTe AJIUHY CPeJHEro OTPe3Ka.

'3 Faasa I



44 Ha pucvEKe 37 H20bpa;eHb] HECKONBKO JO-
MAHEIX, BCE 3BeHbA KOTOPBIX HMEWT IIH-
Hy 3 cm. Hailigure piuHbl BCeX 3aMHEHYTHIX
JOMAHBIX. YRAXHUTE JOMAHYE, HMMEIYH
HANDONIBINYIO JJIUHY,

EHBME}‘DEHHE YTJIOB

Puc. 37

9. I'pagycHaa mepa yria

Hamepenue yrioB aHAJOIMYHO U3MEDPEHHIO OT-
PE3KOB — OHO OCHOBAHO HA CPAaBHEHHMH HX ¢ YIJIOM,
OPHHATEIM 34 eJHHANY HaMepeHnsa. OOwIaHO 3a egn-
HHUIY H3MEPeHHS YIVIOB IPHIHMAIOT TPajayc — yrod,

PaBHBIH % 4aCcTH PasBEPHYTOro yria. JTa ejuHHN-

IIa u3MepeHMA yrjos Oblila BBejleHA MHOI'O BEKOB
Haszajl, emieé Jo Hamel spsbl.

IMonoxxurenbHOe YHCI0, KOTOPOE NMOKA3BLIBAET,
CKOJIBKO pa3 rpajgyc M ero 4acTh VKJAJLIBAKTCH B
IaHHOM YIie, HaszblBaeTcA TPAJYCHOH Mepoil yria.
Haa maMepeHHA YIVIOB HCIOJB3VETCA TPAHCIOPTHP
(puc. 38).

Ha pucyuxe 39, g uzobpaskén yron AOB, mpa-
IycHad Mepa Koroporo pasHa 150°. OOBIYHO IoBO-
PAT Kpatko: «¥yroa AOB pagen 150° — U muOIyvT:
ZAOB=150° Ha pucyhare 39,8 yron ik pasen 40°
(£hk=40%). OmnpeleléHHEIe YACTH TIpajgyca HOCAT

1
CIIellHaJbEHEIE HAZBAHHA. ﬁ HacTe rpajgyca Ha3bIBa-

ercH MHH}’TU]TI, ﬁ JacTbh MHHYThBI HAa3bIBaAETCH

ceryHaoi. Munyrer 0003HAUAIOT 3HAKOM «'», a ce-
KVHIBI — 3HakKoM «"». Hanpumep, vroa B 60 rpagy-
coB, 32 MmuHYTEI H 17 cexyHja obo3zHadaeTca Tak:
60°32°'17".

Ecin aBa yrza paBHBI, TO TPajyc H €ro 4acTH
VEJAABIBAIOTCA B 3THX yIJlaxX OJAMHAKOBOE YHCJ0 pas,
T. €. PABHBIe YIJbI HMeHT PaBHBIE IpagycHble Mephl.

Ecnu xe oaMH yron MeHBIIe APYroro, TO B
HEeM rpaayc (MIH ero 4acTh) VKJIaALIBAETCA MeHb-

19

Tparenopmup

Puc. 38

a)
B

150°

(9]

Havanvnuvie
SEOM J".'.I'IIJH HeCK U
CEEIPHUA



IoIee 4YHCJO pas, YeM B IPYToM VIJIe, T.e. MeHbBITHIT
YroJI HMeeT MeHBIIYI0 IpaayCcHYI0 Mepy.

Tax kak rpajayc COCTABJIAET % 4acTh pas-

BEPHYTOr0O yrJja, TO OH VKJAJbIBAETCA B PasBEpPHY-
roM yrae posHO 180 pas, T.e. pasBEEpHYTBIH yroJ
papen 180°,

HepaseepHYTBIH yroJl MeHBIIEe pPasBEeépHYTOTO
yIria, [103TOMY HepaseépHyThiil yroa messme 180°.

Ha pucyake 40 wnzobpaykeHbBl JYyYH ¢ Hada-
JoM B Touke (). Jlyvu OC mgenut yroan AOEB Ha JIBa
yraa: AOC n COB. Mp euauM, uTo 2 AOC=40°,
ZC0B=120°, ~AOB=160", TaguMm obpa3zon,

LAOCH £ZCOB = ZA0B.

Puc. 40

HAcHo, 4uTo ¥ BO Beex JPVIHX Ccaydadx, Korjga
Jy4 JeJIMT YyroJl Ha JABa yrja, rpajycHas Mepa Bcero
yrjia paBHa cyMMe rpajiyCHbIX Mep 3THX yIJOB.

¥ron HasplBaeTcA NPAMBIM, eclIH O0H paBeH
90" (puc. 41, a), ocrpeiv, ecan oH MeHbIne 907, 1. e,
MeHblIe UPAMOro yraa (puc. 41, 8), Tynsim, eciu oH
ooapime 907, Ho mensmie 150°, 1. e. OoabOIe OpaMo-
ro, Ho MeHbIlle pasBépHyTOoro yraa (puc. 41, 8).

IIpamble yIoIBI MBI BHAMM B OKPYIKAamOIlei HAC
obCcTaHOBKE: MPAMOI yroJ obpasyioT JMHHM Hepece-
YeHHA CTeH M MOTOJIKa B KOMHaTe, JlBa Kpas CcToJa
NPAMOYTOJbHON (DOPMBEI B T. J.

a) 7 HJ\

Puc. 41 Hpsmoi yeon Ocmpoitt yeon Tynot yeon
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10. U3mepeHne yIrjI0oB Ha MEeCTHOCTH

Hamepenre yIVIOB HA MECTHOCTH IIPOBOAHTCHA
¢ MOMOIIBI0 CHeNHAJBHBIX mpubopor. Ilpocreiimum
W3 HAX ABJAsEeTcs acrponadua (puc. 42). Ona cocto-
MT M3 JABYX 4acTeil: AuUCKa, pas/eJIEHHOrO Ha rpa-
AYVChI, M Bpallawiieiicad BOKPYr IEHTpa AUCKA JIH-
Hellkn (anupaakl). Ha koHmax anmgaasl HAXOAATCA
ABa Y3KHUX OKOIIeYKa, KOTOpbleé HCHOJAL3VIOTCHA AJIA
YVCTAHOBKH €€ B ONpele/ieHHOM HaIpaBJIeHHH.

s toro uroder msmeputs yrom AOB na
MECTHOCTH, TPEHOMHHK ¢ acTpoasadueld cTABAT Tak,
yT00bl OTBEC, NOABEIIEHHBLIN K LEHTPY AHCKa, Ha-
X0JWJICA TOUYHO Haj Tourold (). 3aTeM yoTaHaABIM-
BAIOT ANIHIagy BIOJEB OOTHOH H3 cTopoH OA mam OB
H OTMEe4YalT AeJeHHe, MPOTHB KOTOpPOro HaXOIHTCHA
ykasaTtenak amampansl. Jlamee moBopaumBaoT anmga-
Iy, HanpaBaAA €€ BAOJIb APYIrod CTOPOHBI H3MepHAe-
MO0 yrJjia, ¥ OTMeHarT jejieHHe, MPOTHUE KOTOpPOTo
OKa)KeTcHA yKaszartenb annjajael. PasHocers oTcuéra
1 JaéT TpalvcHVIo Mepy vraa AORB.

Hsamepenusa yrioB ONpoOBOAATCA B pPa3JIHYHBIX
HCCIefOBAHMAX, HAMPHMEP B ACTPOHOMHH IIPH OIIpe-
nejeHWH MoJoKeHHa HebecHBIX Tea. OUeHs BasKHO C
MOCTATOYHOM TOYHOCTBI) M3MEPATH VIJIBI MPH OIpe-
AeJIEHUH MOJIOMKEHUA MCKYCCTBEHHBIX CIIYTHHKOB HA
opburax. s 310l e KOHCTPYHPYIOT Clelnallb-
Hele npubopsl. JlaHHBIE, NOJYYEHHBIE € MMOMOIILIO
aTUX npubopor, oOpadaTeIBAIOTCA HA KOMIIBIOTEPAX.

IIpakTHyeckne 3agaHusA

45 HauepTruTe TPW HEPAZBEPHYTHEIX YIJA W OAWH PASBEPHYTHIA VIO
n obogmaunsTe WX Tax: LAOB, ZCDE, Zhk m ZMNP. C TOMOITIEIO
TpaHCIIOPTHPA H3MepbTe YIJIBI U BalUINKTe PeayibTaThl HEAMepeHHA.

46 Hauepture ayuy OA ¥ ¢ IOMOIIBIO TPAHCIOPTHPA OTJIOKHTE OT
avaa OA vraer AOB, AOC nu AOD Tawr, uroder ZAOB=23°,
LZAOC=67°, LAO0D=138".

47 HauepruTe yroJ, paBaplil 707, ¥ ¢ DOMOINLIO TPAHCIIOPTHPA M[PO-
BeAUTE ero DUCCEeHTPUCY .

48 HaueptuTe vron AOE 1 ¢ OOMOIILI TPaHCIIOPTHPa HOPOBeIHTe
ayu OC rar, uyrodel ayuy OA asasncs duccerrpucoi yraa BOC.
Beerga o 9T0 BRIDOIHUMO?

Havanvuwie
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49
80

b2

54

5157

56

a7

Saxaaudu

I'pasyeHble MepEl JIBYX VTJIOB paRfbkl. PABHEI W caM¥ yIIwI?

Ha pucyHrke 43 mszo00pasteHbl JIVUH
¢ obimum magamnom O,

a) HamguTe rpamvcHble Mephbl YIJIOB
AOX, BOX, AOB, COB, DOX;

0) HA3oBHUTe YIribl, pagHble 20°;

B) Ha30BHTE PpaBHBIEe VIJILI;

I') HA30BHTE BCe YIUIBL cO cTopoHoH OA
W HAWJIWTE WX IPajyCcHBIE MEDRI,

JIyau OF pmenutr vron AOB ma pgBa
vraa., Haiigure yron AOB, ecin:

a) LAOE =44°, A/ EOB="T7";

6) LZAOE =12°37T', AEOB=108"25".
Jya OC penutr yvron AOB na aBa
yrana. IHaigure vyromn COB, econ
ZAOB=98, a vron AOC ma 18°
mensmie yroa BOC,

JIya OC pgenur yron AQOB Ha 71Ba
yroa. Hatianre yrom AOC, ecan
LAOB=155% a yron AOC na 15°
doawnle yraa CORB.

Y¥ron AOB gaBagercda YacThLIio yIvia
AOC, HapectHo, uro SAOC=108",
ZAOB=3-B0OC. Hatinure vron AQRB.

IIa pucyare 44 vrom AOD — npa-
moit, LAOB=/BOC=./C0D. Haii-
AWTE Vo, ODPasoOBaHHBIN OmWecel-
TpHcaMHK vivioe AOB u COD.

Ha pucynuxre 45 nyu OV asasercs Ouc-
ceKTpHucod yraa Z0Y, a ayvu OU —
ouccekTpHcol vrioa XOQY. Haligure
yroa X0OZ, ecnu ZUOV =80°,

Pwuc. 45

JIyu [ apnderca OHMcceKTpHcOH HepaseépHyToroe yraa k. Moxer

au yroa f#{ DbITh NPAMBIM MM TYIIBIM?

E_ HEPHEH,I[HR VIAAPHBIE IIDAMBIE

11. CmexHBIE M BePTHKAJBHBIC YTJIbI

Ilsa yraa, v KOTOpPBIX OAHA CTOpoHa obimas,
a IBe ApYrue ABJIAOTCA IPOAOJIKeHHAMH OJHA APY-
o, Ha3LIBAIOTCH CMEeyRIbIMMT.
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Ha pucyvure 46 vrapr AOB n BOC cume:xHEBIe.
Tar xar nyun 0OA u OC o0pas3yoT pazBEepPHYTHIN
yroma, To
LAOB+ ZBOC=/A0C=180".

Tarum obpazom, CyMMa CMEKHBIX YIJIOE PaB-
na 180°.

[Ba v¥Iia Ha3BIBAIOTCA BePTHKANBHBIMH, €CIH
CTOPOHBI OJXHOTO VyIJja ABJAKTCA TPOAOTHKEHHAMH
CTOPOH JAPYroro.

Ha pucysHre 47 yraer 1 1 3, a Tak:Ke yribl
2 H 4 — BepTHKAJBHEIE.

Yron 2 ABAAETCA CMEMHBIM Kak ¢ yriaom 1,
Tak U ¢ yraom 3. Ilo cBoMcTBY CMeXHBIX VIVIOB
Z1+22=180°u 23+ 22=180", Orcroga moayuaem:
Z1=180" -2, Z3=180°-22. Taxmm obpazom,
Z1=2/3, 1. e. BepTUKAJIbLHbIE YIVIbI PAEBHBI.

12. llepneHOURYISIPHBIE IPAMBIE

JIlBe mepecexamomuecda NMpAMbIe o0pasyoT ue-
Thipe HepasBepHYThIX yriaa (cMm. puc. 47). Benuun-
H& TOTO0 M3 3THX YIJIOB, KOTOPHIH HE INPEBOCXOILHUT
Ka;Jgoro M3 TpExX OCTaJbHBIX, HA3LIBAETCA YIIOM
MERAY TCPeCCKAIMUAMHCA npaMeIivi, Heaw ogmw
M3 YeThIPEX yriaor npamoi (yvron 1 Ha puc. 48), TO
OCTAJIbHBIE YIJLI Tak:Ke nOpAMble (00bACHUTE 0OO-
qeMy).

JlBe mepeceKamIIUecd TPAMBIE HA3BIBAIOTCH
HePHEHIMKYISIPHBIMM (MJIH B3AUMHO LEepPIeHJHKY-
JAPHBIMH), €CJIM OHH O0pasylT 4YeThIpe MNpAMBIX
yrJa.

HeprenmgukyasprocTs npsverx AC u BD obo-
sHavaerca Tak: AC | BD (uuraerca: «IIpamaa AC
IepleEIHEVIAPHA K nTpaMoil BDb»).

OrMeTHM, UTO ABe MpAMbIe, MepIeHIHKYIAPR-
HBIC K TPETRCH, HE MepecerawTed (puc, 49, a).

B camom pene, pacemorpum upsmble AA n
BB, , mepneHIUKYIAPHEIe K IpAMoll P (puc. 49, 6).
MrpIcneHHO HIeperdéM PHCYVHOE IIo Ipamol PG rtax,
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Puc. 46

Pwuc. 47

Puc. 48

Havanvnbie
ZeaMEMPUNECKUE
CEEOEHUA



qT00bl BEPXHAA YACTh PHCYHKA HAJOMKWJIACHE HAa
HH:KHIOW. Tak Kaxk npambeie yrael 1 ®m 2 paBHEI, TO
ayas PA mamomures na ayy PA . Aranormuso nyd
@B nanoxures Ha nyd §@B5,.

IlosToMy, ecaIn IPeANoONOMEHTE, UTO OPAMEBIE
AA, u BB, nepecexarwTcs B Touke M, To sTa To4YKa
HATOMRITCA Ha HEKOTOPYID Toury M), Taxime nema-
LIYIO HA 9THX UpaMbIX (puc. 49, ), U Mbl LHONVUUM,
uyro Yepes Toukd M w M, OpoxodAT OBe IpAMBIe:
AA, u BB,. Ho 370 HEBO3MOIKHO.

CrenoBaTebio, HamMe TPeINOTOREHAE THe-
BepHO M, 3HauuT, upamele AA, u BB, He nepecera-
HOTCH.

Iasa nOpoBeAeHMA NEePHNeHAHMKYJIAPHBIX MIpdA-
MBIX HMCHOJB3YIOT HepTeXHbIH TPEeyroJbHHK W JIH-
Helky (puc. 50).

13. IlocTpoenne NMPAMbIX YIJIOB
HA MEeCTHOCTH

Ilna nmocTpoeHUA NPAMBIX VIJIOB HA MECTHO-
CTH TPUMEHAKT cHelluajbHbie Npubopsl, NpocTeii-
IIFM M3 KEOTOPLIX ABIAETCH Kep.

Jrep npexacrtasaaeTr cobol aBa Opycka, pacno-
JIOFKEHHBIX [10J] MPAMBIM YIJIOM W VKPeInJéHHBIX Ha
rpeHoxHUKe (puc. 51). Ha roHumax Opycxkos BOHTHI
rBO3AM TaK, YTO NpAMEIe, NPOXOAAIIHe Uepe3 HHX,
B3aMMHO TepPNeHINKYIADPHEI.

Yro6bl NOCTPOUTE HA MECTHOCTH MPAMOIl yroJ
C 3aJaHHOI cTopoHoll OA, YCTAHABIMBAKT TPeHOM-
HHAK C 9KepoM TaK, 4YTo0bl OTBeC HAXOAHJACA TOUYHO
nag Toukoil (), a manpaBaenue oJgHoTO GpyveKa co-
BIago ¢ HanpasiaeHuem Jjyua OA. Cosmeuienue
ATMX HANPABJEHWII MOKHO OCYIUIECTBHUTH C IOMO-
LI BEeXH, NOCTABJEHHOH Ha Jyue.

3areM IPOBEIIHBAIOT NMPAMYI JHHHIO IO HA-
npaBaeHun gpyroro dpycra (npamasa OB Ba pucys-
ge 5l). Ilonyuaerca npamoil yron AOB.
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B reojlesi A MoCTpOeHHUA NpAMBIX

YIJIOBE HCIOOJB3VIOT boJee COBepIIIeHHEIE

npubopPLI, HATTPHEMEP TeO0JHT.

28

29

60

61

62

63

64

65

66
67

68

69

S S Ly

_' il "-.;:x:‘-.*'
IIpakTHyeckue 3aJjaHuA B‘?T Fony
Haueprure octpeiii yronr AOB w ua ! f?'ﬁ o @ A
npogoEeHHR ayda OB oTMeTsTe Tod- 3
ky D. Cparuure vrawl AOE 1 AOD. gL
HawepTuTe TpHW yriaa: OCTpPLIH, IIpA- 0
MOH H TymoH. /14 Kamgoro U3 HHX - .1

uc.

HavYepTHTe cMeiEH Bl YIoJL.

HauepTuTe HepaspepHyToI yroa hkk. IlocTpoiiTe yroam Ak, Tax,
UTOOBI VIJIBL ik U Ak, DBIIIH BePTHKAJIBHBIMH.

HagepruTe nepasgépuyTteii yroa MON 1 otmernTe TOukRy P BIIyT-
PH VIJa B TOuKYy @ BHe ero. C IOMOIIBIO YepTEXHHOTO VIOJBHH-
Ka 1 JHMHeHKEH depes Touky P u @ OpoBeguTe OpAMBle, IIepIEHIH-
KyasipHeie K npameim OM u ON.

3ajaum

Haiigure yromx, cMe:xHBINI ¢ yraoM ABC, ecnu:

a) ZABC=111%; 6) £LABC=90°; B) LABC=15". CkauaH ¢ vk.com/material100
OoMH U3 CMeXHBIX VIVIOB nDpAMoil. KakmM (ocTpeIM, OpAMBIM, TY-

UEIM) ABJIHETCH APYLOi yroa?

Bepro M yTBepsaOeHHe: eCIH CMeyHbIe VIJIBL paBHEBI, TO OHH
InpAMble?

Haiiaure cMemxuble ¥vIabel ik 1 kI, ecorm:

a) ~hk messme kI ga 407; D
0) £hk boneme £ki Ha 120°; C

B) Zhk Dogwine Zk{ Ha 47°18';

T) £hk =32kl;

oYy Zhk 2kl=5 4,

Ha pucyare 52 yrawr BOD umw COID papHEL a 0 B
HaiimruTe vron AOD, ecniu ZCOEB=148°.

Iausl 1Ba PaBHBIX yria. PaBHEI JH cMemxHble Pue. 52
¢ HUMHW YTJIBI?

Haligure nzodpaxeHHble Ha pHCcVHEe 47 yIJIBL:

a)l, 3, 4, eciu Z2=117";

0) 1, 2, 4, eciu L3 =43°27",

Haiigure HepasBeEpPHYThIE YIVibl, ODPA30BAHHLIE 1IPU lIEpPECeYeHUU
IBYX NPAMBIX, €CIH:

a) cyMMa ABYVX H3 HHX paBHa 114°;

0) cyMMa Tpéx yIJoe paeHa 220°.

Havaavumie
25 FEOMEMPLUTEC KL
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70

71

72

73

74

15
16
17
18

Ha pucyHre 47T (cm. ¢. 23) HaliguTe yrae 1, 2,
3, 4, ecau:

a) L2+ 24 =220";

) 3(L1+23)=L2+24;

B) £2 - 21=30°

Ha pucyare 53 unz0bpaskeHBl TpPpH HOpAMBIE,
nepecerawomuecsa B touke O, Hafanre cymmy
yraoB: £1+ £2+ Z3.

Ha pucyare b4 ZAOB=50°, JFOE=T0".
Haiigure yvrael AOC, BOD, COE 1 yron Mex-
ay upambivmu AD u FC.

IlpaMad a HDepecerkaeT CTOPOHBI yrula A B TOU-
rax P u §. Moryr nu obe upameie AP u AQ
BOLITH TMEPICHAHKVISAPHLIMA K IpAMoi a?

Yepes toury A, He JeRAIYI HA IPAMOH 4,
IpOoBeIeHEl TPH IpAMEIe, IIepeceKaloniue Ipd-
My a. JoxkamuTe, UTO IIo KpaliHeH Mepe JBe
U3 HUX HE NDePIeHJMKYJIAPHEBL K OPAMOH d.

Puc. 53

Puc. 54

BD]’[DUL‘EI AJA ITOBTOPEeHHMA K I'JlaBe I

CHKOJBKO IPAMBIX MOJKHO IPOBECTH Uepes ABe TOUKM?
CKOMBKD 0OITITX TOYEK MOTYT WMEThH JIBE TTDAMEIET

Ob0bsacHUTE, UTO TAKOE OTPE3OH.

Kaxaa urypa HaswiBaeTcd JoManon? O0ObAcHETe, UTO TAKOEe Bep-

LIMHbI M 3BEHbA JOMAHOH.

Kaxaga moMaHad HasbIBaeTCd MHOTOVTOJNBHHEOM?

CkadaH ¢ vk.com/material100

ObnacouTe, 9To Taroe ay4u. Kaxk obosmavamworesa aydm?

Karasa ¢urypa masmeaerca yraom? OO0BACHWTE, YTO TAROE EBED-

ITUHA ¥ CTOPOHLI VIJIA.
Karoll yros HASRIBAETCHA DASBEPHYTHIM?
Kaxme GHUTYPE HASLIBAKOTCA PABHBIMKY
O0BgcHuTe, KaK CpaBHHTEL JBa OTPe3Ka.
Rakas Touka HA3BIBAETCS CepeAnHOl oTpes3xa’
Ob6bACHUTe, KAK CPABHHMTL JBA VIJIA.

Kaxoili 1vu HazbplBaeTcA OHMCCEeKTpPHMCOH yria?

Touka C pemur orpeszox AB wa jaBa orpesxa. Kax mafituw gawny

0

B

oTpeska AFB, ecin maBecTHBI ATHHE oTpearos AC u CB?

Yro rtakoe JIWHA JOMAHOHAT?

Kakoe HAHMeHbIOEe YHCIIO CTOPOH MOMEET HMEeThb MHDPDFI‘DJIBHHH?

O6bAcHITe, KaK HANTH IepUMeTp MHOTOYTOJILHHKA?

KarmMyn HHCTPYMEHTAMHN IOJAB3YVIOTCA M HIMEDEHHUA PACCTOH-

HHI?

26
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21
22

23

76

77

78

79

81

Yo Takoe rpajycHad Mepa vraa?

JIya OC penmt vron AOB mHa gBa yraa. Kax HalTH IpaIvcHYVIO
Mepy yria AOB, ecll H3BecTHEL I'PAJVCHEIE Mepbl vroos AOC u
COB?

Kaxoll yron HasplBaeTcda OCTPBIM; OPAMBIM; TVIIBIM?

Kaxwe yrinr HA3BIBAIOTCH CMERHBIMIT? HeMy DABHA CYMMA CMEH-
HLIX VIVIOBY

Karne yrael HA3BIBAKTCH BepPTHKANBHBIMHU! Kakum crolicTBOM
0DMAaa10T BePTHKAILILIC VIVILI?

Karkue upsambie HAZLIBAKTCH LEPUEHIUEYJIHPHbIMKT

O0bacHuTe, MOYeMy ABe NPAMLBIe, HepHOeHAHKYIAPHBIC K TPeTLeil,
He IIepecerarTes.

Kaxne npubopsl IpHMEHNAIOT AJOS MOCTPOCHHA MPAMLIX VIJIOB Ha
MeCcTHOCTH?

,[[DHGJIIIHTEJII:H]JIE JaJJa9dH

OTMeThETe UeTEIpE TOUHH TaK, UTOOBI HHKAKNE TPH He JleXKaild Ha
OpHOH upamoii. Yepes ra)ayvio LAPY TOYEK LPOBEJUTE IPAMYIO.
CRONMBKO TTOAYVIWIOCE TPSAMBIX?

JJ;EII-I]:I TeThEIpDe IITpAMBIE, HaEIBIe OB M3 KOTOPEIX IIepecekKaloT-
ci. CHONBEO TOYEE lnepecededusd HMeT 3TH HPpAMbIe, eClll depes

RKayKAyI0 TOIKY MEPECEUeHNs MPOXOAAT TOJLKO ARE MpaMBra? ¢ vk.com/matenall00

CHOIBKO HepPasBEPHYTLIX VIJIOB oOpasyeTcd OpPH MepeceueHMH
TPEX HPAMBIX, IPOXOAALLMX YEpPes OJHY TOUHY?

Toura N memuT ma orpeaxe MP. Paccrognme mMemay Toukamma M
1 P paBuo 24 cmM, a paccrogume mMe:xnoy ToukaMu N um M B 2 pasa
O0JAbBIIe paccToAHHA Me:xay ToukaMH N u P. Halizure paccros-
H1Ie:

a) MeKIy TouxamMm: N u P;

0) Me:xay TouxkamMa N um M.

Tpu rTouru K, L, M Jemxar Ha ommoill npamoil, KL=6 cwm,
LM =10 cm. Kagnm moxer 6p1Ts paccrosane KM7? as kamporo
13 BO3MOMKHBIX CIAVUAEE CHelIalTe UeDTEX.

Orpesoxk AB pnusbl @ paspgenés Toukamu P o § Ha TPH 0TpE3RA
AP, PG u @B rar, uro AP=2P@ =2QB. Hajijjure paccrosuue
MeHIy:

a) Touroi A 1 cepeluHoH oTpesra §QF;

0) cepeguaaMu OTpeskoB AP u QB.

E Orpe3or LJUHBL M pasaenéH:

A4) Ha TPH paBHLIe YACTH;
0) HA 1LATH PABHLIX YACTel.
HasiguTe paccToanie MEEAY cepelHIIaMi KpalnHx YacTeH.

Havaavume
27 SEOMEMPUTECKUL
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82 Orpezor B 36 cMm pasjeséd HA YeThIPe HE pPaBHbIE APYI APYLY
gacTi. PaccrosEne Memxay cepejuHAME KpPaHHMX "acTeill pas-
mo 30cm. Hafiamre paccTodgHNe MEMHAY CepeIuHaMM CPeIHux
qacTei.

83% Touku A, B u C nemxar Ha onvHoll upamoi, rtouku M u N —
cepeguHdbl orpeskos AB u AC. Horamure, uro BC=2MN.

84 Hapectno, uro LAOB=35", £ZBOC =50°. Haiinute yron AOC.
Ina Eamaoro U3 BOAMOMKHBIX CIVYAER clelaiiTe 4epTésk ¢ HOMO-
b JUHEHKH W TPAHCIOPTHPA.

85 V¥Yrom hk pasen 120° a yroa hAm pasen 150°. Haiiaure yrom km.
Hna xammoro U3 BOAMOMKHBIX CIVUAER clelaliTe UepTEX.

86 Haiigunre cMeXHBIE YVIJIBL, BCH!
a) oimH 13 X Ha 45°% foawine apyroro;
) HX pasHOCTEL paBHA 35°.

87 Haiiure yroa, o0pasoBaHHBIH OWCCEKTDPHUCAMH JBYX CMEKHBIX
VIJIOB.

88 JHora:xuTe, 4T0 DHCCEKTPHUCHI BePTHHANBHBIX VIJIOB JIEHAT HA
OJHOH TIPSAMO.

89% IorxakuTe, 4TO ecad OHcceKTpHucHl yriaoe ABC u CBID neprneHnu-
KVIAPHEL, TO TOYKH A, B 1 D me:xar ma ogHoll OpamMoi.

90 Jlawnr aBe Mepecerkanniuecs NpaMere ¢ v b u Touka A, He jerma-
mjasd Ha 9THX IpAMLIX. Hepes TOUKY A TPOBEACHEI TTDSENRIE Bt M Fiaterial100
TaK, uyro m L a, n L b, Joxanure, 970 OpaAMBIe 11 M 1T He COBIIaja-
OT.

91 m HajimuTe niaomiaab W OepHMeTp OpPpAMOYTOJIBHHKA, €cJIH IIpA-
MOVIOJBHHE CJOMUJIM: a) M3 OBYX KBaJpaToB ¢ IepHMeTpaMH
8 cm; 0) U3 TPEX KBAJAPATOB € LIEPUMETPAME 8 CM; B) M3 Y4EThIPEX
KBAJPATOR ¢ MEPUMETPAMA 8 ¢M; r) W3 n (7 — HATYPaAILHOE YHC-
710, Dospinee 1) KBaApaToB ¢ NepuMeTpaMu 8 cM.
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I'nasa 11

TpeyroasHuku

i 3TOW rnaBe Bkl Ha4yHETe W3yvYeHWwe CBOWCTE TPEeyroneHWKOB W
B OKPYXHOCTEN. TPeyronkHUK — OfiHA U3 CambiX NPOCTLIX U BMECTE
C TeM CambliX BaXHbix uryp B reomeTpumn. To xe caMoe MOXHO Cka-
3ate 00 okpyxHocTu. OkaseiBaeTcs, 4TO 3TU NPocTeie durypbl TaaT
B cefe MHOMO MHTEPECHOro U HEOXMAAHHOrD. PasnuyHblie ux CBOMN-

| cTBa Bbl Dygere wayd4aTb HA NPOTAXEHWW BCEro Kypca reomMetpum.

. Mpw atom mbl Byaem dopmynnmpoBaTe W fOkassiBaTk Teopemsl. YTo

| Takoe Teopema W MTO 3HAYUT A0Ka3aTk TEOpemy, Bbl Y3HAETEe B [aH-
HOW rMaeBe, rne NoABATCH NEPBLIE TEOPEMBI O TPEYrONBHWKAX.

IlepBBIii MpU3HAK
paBeHCTBAa TPEYIOJIbHUKOB

14. TpeyroasHEug

MHOroyroibHMK ¢ TpeMs BepHIMHAMM Ha3bIBA-
eTCH TPEYroJLHHKOM; OH HUMeeT TPU cropoHbl. Tpe-
VroJBHUK ABJIAETCA NPOCTEHIIMM MHOTOYVIOJBHHKOM.
Ha pucvaxe 55 m300paskeéH TpevroALHHK € BepIIH-
mamu A, B, C w croponamu AB, BC u CA, Taxoii
TPeyroJbHHE 0yIeM obosHauaTek Tak: SABC (guTa-
eTcdA: «TpeyvrolbHHE ABC»). 3ToT e TpevIrolbHHK

om/material 100

Tpeveonshuk

MOEHO 0003HAUNTE HHa4de, 3anHcaB OvVEBeI A, B, C ¢ sepuunanu A, B, C
B apyrom mopaaxe: NBCA, ACBA u . 1. U cmopohiamy
APY pan s P AB. BC u CA

Tpu yrna — Z/BAC, 2.CBA u LACEB — Hasbl-
Bawres yraamu rpeyroiasnurka ABC. Yacro ux obo- Puc. 55
3HavawT ooHOH OVKBOH: ~A, 2B, ~C,

CymMMa IJIWH TPEX CTOPOH TpeyroJbHHKA Ha-
3LIBACTCH €ro MePHMeTPOM.

HamomuanmM, uTo ase (purypsi, B 44CTHOCTH JBa
TPeYIroJbHHEA, HASBIBAKTCH PABHBIMIL, €CJIH HX MO -

HO COBMECTHTE HanoxxeHneM. Ha preyake H6 maobpa-
JKeHBl paBHLBIe TpeyrolbHUKH ABC u AB C,.

Kamxaeiii w3 9TUX TPEeVroJBHHKOB MOMKHO HA-
JIOKHUTH Ha JPYroil Tak, 4TO OHHU MOJHOCTBI COBME-
CTATCH, T.€. MOMAPHO COBMECTATCH UX BEPINMHBI U
cTOpoHBI. fICHO, YTO IPH 3TOM COBMECTATCHA IOIIAp-
HO M YIJIBI 9THX TPEeYrOJdbHHKOB.

2 9 Tpeyeoanii i



TaxuMm obpazoM, eclId TBa TPeYTOJIBHHKA paB-
HbI, TO 3JeMeHTHI (T.e. CTOPOHBI H YIJBI) OJHOTO
TPEyroJbHHKAa COOTBETCTBEHHO PaBHBI JJIeMeHTaM
JAPYToro TpeyrojbHHKA.

OTMeTHM, YTO B PABHEBIX TPeyYroJbHHEAX IIPO-
THB COOTBETCTBEHHO PABHBIX CTOPOH (T. €. COBMEIIa-
OTAXCA TPH HAJOMKEeHWH) JICKAT PABHBIC YIJBI, W
00OpaTHO: NMPOTHE COOTBETCTBEHHO PABHLIX YIJIOB Jie-
sKaT paBHBIe cTOopoHBI. Tak, HaopuMep, B pPaBHBIX
rpeyroidbEuKEax ABC u A,B,C,, m300pameHHBIX HAa
pHucyHAKe 50, TPOTHE COOTRETCTREHHO PABHLIX CTOPOH
AB u A B, nemar passasie yrasl C n C.

Pasenmcreo TpeyvroneEnkoe ABC u A,B,C,
obosnawaercss rtax: SABC=/A,B,C,. OraswBa-
ETCS, YTO PABEHCTRO JIBYX TPEYIOJBHHKOB MOFHO
VCTAHOBUTH, HE HAKJIAABIBAA OJMH TPEYIrOJIBHUK HAa
ApyTOil, a4 CcpaBHHBAA TOJNBKO HEKOTOpbIe HX 3Je-
MmeHTEI. Kak 2TO caemars, MBI OOCYAHM B CJIEXVIO-
IMUX NYHKTaX.

Takaa BOBMOMKHOCTb — YCTAHOBMTbL PABEHCTBO
AByx (uryp, He NpOM3BOAA HAJOMKEHUA OJHOH HA
APYIYIO, 4 U3MepAA W CPABHUBAA JIMIIL HEKOTOpPHIE
DIeMEeHTHI 9THX (uUryp, — BayKHA AJA NDPAKTHKH,
HaOpUMep AJA CPABHEHHMA ABYX 3eMeJbHBIX ydacT-
KOB, KOTOpbIE, KOHEYHO, HEJIb3A HAJOMKUTH JIPYI HAa

ApyTa.

15. [lepebiit npu3HaK
PaBeHCTBA TPEYroJbHHKOB

B maremarure Kasjoe yTBEpHIEHUE, Clpa-
BeJJIMBOCTh KOTOPOTO yCTAHABJHMBaeTCA NMYTEM pac-
CYMKIeHUH, HA3RIBACTCA TEOPEeMOoi, a CaMH paccyik-
ABHHA HASLIBAOTCS MORASATCARCTEOM TCODCMEI.
DaKTUUYECKH MBI Y3HE HMEJH JeJI0 ¢ TeopeMaMu M
UX JoKasaTenbcTBaMu. Tak, yTBep:KjaeHHWe 0 pa-
BEHCTBE BEeDPTHKAJBHBIX YIJIOB ABJISAETCA TeOpeMOi,
8 PACCY/RAEHUA, KOTOPHIE MBI TTPORETH, 9TOORI yCTa-
HOBUTH PABEHCTBO BEPTHKAJBHBLIX YIJIOB, U €CTh JI0-

30
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Puc. 56
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KasaTelbCTBO 5TOH TeopeMbl. B sToM maparpadie MBI
NOKasKeM OJHY M3 TeopeM 0 paBeHCTBe TPeyroJb-
HUKOB.

Teopema

Ecau nBe CTOpPOHBI M yroa Memxay HHUMH OJHOTO
TPEeyroJIbHHKA COOTBeTCTBEHHO PABHBI JBYM CTOPO-
HAM H YIJY MeEIy HHMH JPYroro TpeyroJbHHKA,
TO TAKHEe TPeyroJbHHKH paBHBI.

JlokazaTenbeTBO

Pacemorpum tpeyroneEukn ABC u A B,C, C
y KOoTOpeIx AB=AB,, AC=AC,, yrael A u A,
pasHBI {puc. 5T7). HoxamemMm, uro MABC=7A,B,C,,

Tar wak LA=-ZA,, To TpeyroapHuK ABC f
MOMAO HATOMRUTE HA Tpeyroasuur A B C, rak, 4T0
BepuiuHa A coBMecTHTCH ¢ BepluuHOoM 4., a cTopo-
HEI AB u AC HanomxaTcA COOTBETCTBEHHO HA JVUH
A,B, u A,C, Tlockonery AB=A,B,, AC=A/,,, TO
cToporna AB comectuTesa co croponoil A, B,, a cTo-
poma AC —co croponoin AC; B uacrmoCcTH, CO-
BMecTATeA Toukd B uw B, C u C,. CnegoeareibsHoO,
coeMecTATcA cTopoHsl BC u B,C,. UTax, Tpeyroisb-
Huxu ABC u A.B, C, MIONHOCTEI) COBMECTATCH, 3HA-
AT, OHH DARHALI,

Teopema nokazana.

HorxazaHHadA TeopeMa BhEIpAKAET IIPH3IHAK (pa-
BEHCTBO Y TPEeyroJbHHKOB JIBYX CTOPOH H yIJja Me-
oy HAMH), IO KOTOPOMY MOYKHO CHeJaThb BEIBOJ O
pPaBEHCTEE TPEYTONBHHKOB. OH HA3BIBAETCH TEPBBIM
NPHU3HAKOM PABEHCTBA TPEYroJbHHUKORE.

IIpakTHyeckne 3agaHuA

92 HauepTuTe TpeyrojbHUE M 0003HAUYLTE eI'0 BepIIMHEL OyeBaMmu M,
N u P. a) HazosuTe BCE YIUIBI M CTOPOHEBL TPEVIOJBHHMEA; O) ¢ HO-
MOINBI0 MacOITaOHOH JHHeHKN H3MepbTe CTOPOHBI M HAHIHTE IIe-
PHMETP TPeyTIOJILHIKA.

93 HauepruTre Tpevroasnuk DEF tar, uTodnl yron E OLIT ODpAMLIM.
HazoeuTe: a) cTOpoOHEBL, Je:alllie OpoTHE yraoe D, K, F; 0) yranl,
aexanime uporus cropon DE, EF, FD; B) yrasl, upuiesaijue
¥ cToponam DE, EF, FD,

3 " Tpeyeoanii i



94 C pDoMomblo TPAHCOOPTHPA W MacIOTadHOH JIHHeHEH HadepTH-
Te TpevroldbHHE ABC, B KoTopoMm: a) AB=4,3cMm, AC= 2,3 cM,
LA=23° 0) BC=9cm, BA=6,2cMm, £B=122° B8B) CA=38cMm,
CB=4cm, 2C=90".

3agaumn

95 Cropora AB Tpevroasunka ABC pasua 17 ecM, cropoua AC BIBoe
Goabmnie cropoHsl AB, a cropora BC Ha 10 cM MeHbIe CTOPOHBI
AC, Hawnre nepumerp Tpeyroabanka A BC,

96 Ilepumerp TpevroabHHEAa pabeH 48 ¢cM, a ojJHa H3 CTOPOH pPAaE-
Ha 18 cm. Hampgure gse apyrue CropoHbI, €CJAH HX PA3HOCTH PAB-
Ha 4,6 cu.

97 Ilepumerp opHOro TPeyroJbHUKA OOJBLIE LIEPUMETPA HAPYIOro.
MoryT m1 OLITL PABHBIMY 9TH TPEYTOJALIHKH?

98 Orpesku AE u DC uepecerarorcsa B Tourke B, seiawineiica cepe
AMHON Ramaoro w3 oux, a) Jlogkamwure, uTo TpeyroasHuku ABC
un EBD papnbpl; 0) saiiguTe vIael A U C TpevronsHuka ABC, ecan
B TpeyrolbHuKe BDE /D =47", A E =42°,

99 Ha pucyrke 588 AB=AC, 21 =2, a) JlokamnuTe, 4TO0 TPEYTOIHHM-
xm ABD n ACD paBuoi; 0) Haingute BD n AB, ecim AC=15 cM,
DC =5 ¢cwm.

100 Ha pucyake 59 BC=AD, Z1=/2. a) Jloramure, 4T0 Tpe-
vroabHueu ABC un CDA pasnbi; 6) naipure AB CipiaBOYKagnpratenalioo
AD=17 em, DC =14 ¢m.

101 Ha pucysre 60 OA=0D, OB=0C, Z1=7T4", Z2=36°. a) Hora:xu-
Te, 4T0 Tpeyroasankn AQB n DOC pasuwi; §) maaure yron ACD,

102 Otpeskn AC u BED TouKOH IlepeceueHHA jenATcA moitosam. Ho-
ramure, uro HAABC=ACDA.

103 B TpeyvrompEumkax ABC u AB,C, AB=AB,, AC=A(C,,
ZA=/A,. Hacroponax ABu A B, ormeuensr Touxku P u P, rax,
uro AP=A P,. Noxamxure, uro ABPC =B P C,.

104 Ha cropornax yraa CAD ormeuens: Touku B u K rar, yro roura B

aexEuT Ha orpeaxe AC, a Toura K — wma orpesxe AD, mpuuém
AC=AD n AB=AE. Joxamxure, uro LCBD=/DEC.

B D

o

c A ' D A C
Puc. 58 Puc. 59 Puc. 60

32 Faaea I



Mennanbl, OUCCEeKTPUCHI
1 BEICOTHI TPEYTOJBHUKA

16. IlepneHaMKyYyJIAP K NPAMOHN

Pacemorpuwm mpaMyo ¢ W TouRy A, He Jexa-
iy Ha aroi upamoi (puc. 61). Coepunum roury A
oTpeskoM ¢ Toukoll H npamoili a. Otrpesor AH
Ha3LIBACTCH MNepHNeHTHEYIAPoM, IIPOBeI6HHBIM H3
TOUKH A K mpamMoi a, ecan npamoie AH w a mep-
neHauKyIApHEel, Touka H HaseiBaeTcsa OCHOBAHHEM
neprneHInKyasipa.

Teopema

.

H

Ompesox AH -
nephenduKyAsp
K npamol a

Puc. 61

H3 Toukm, He Jekamiel HA NMPAMOH, MOKHO NPoO-
BECTH NMePHeHANKYJIAP K TOH NpAMOH, U IMPHTOM

TOJBKO OJHH.

JoxazareascTBO

Ilyere A — Toura, He JeXAITAA HA OPAMONR
BC (puc. 62, ¢). Horamem cHauaia, 4TO H3 TOU-
KH A MOMHO IIPOBeCTH NEepHeHIHKYIAP K Ipd-
moi BC.

ITporeaém aya BA. Oraomwvm or ayua BC

vron MBC, pasasiiit yraoy ABC, xayx 11okasaHo Ha

pucyvHEe 62, a. Tar rag yvrawr ABC u MBC pap
HBEI, TO HepPBLIH M3 HHX MOMKHO HAJOMKHUTL HA BTO-
poi Taw, uTe cTopoHnl BA um BC mepBoro yraa co-
BMecTATCA co cropoHamu BM mw BC rroporo yraa.
Harnaaso 210 HAJNOMKEHNe MOMHO IpeJIcCTaBUTEL cebe
Kax mIepermbanmne pHcVHEa o npamoi BC. Ilpn
2TOM TOYKA A HAJOKHTCH HAa HEKOTORYIO TOUKY A,
ayua BM (pwue. 62, 6). Obdosaaunm DygBoit H Toury
nepeceyeHus UpaMbix AA, u BC.

Otpezoxk AH H ecTh HCKOMEIN HNepHeHIHEY-
nap  unpamoii BC. B caMoM Jere, IPH VEa3aHHOM
namoykennn ayd HA coBmemaercs c ayuom HA,,
noaromy yron 1 coemermmaercs ¢ yromom 2. Chaeposa-
TeakHD, L1 =/2. Ho yrael 1 1 2 — cMe:xHEBIe, 3HA-
YHT, Ka/KILEHA M3 HuX npamoil. Urak, AH | BC.
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7
B m (,-‘ o 1 I
/H, lH M AM,, BM,, CM; -
AM — meduara Meduans mpey2ontbhiKa
MPEY2ONbHIUKA ABC
Puc. 63 Puc. 64 Puc. 65

Hoxamem, 4yro U3 TOUKM A MOMKHO LposBecTH @)
TONBKO OJMH HEPHEeHAUKYIAP K upavoi BC. A
Eciu npealmoio:uHTh, 4YTO Yepes Touky A
MOMHHO OPOBECTH elllé ONNH HNepheHIHURYJIAp AH, K
opamor BC, To ODOIVYHM, 4TO OBe OpAMble AH n

AH,, mepoeHIHKYIApHEIe K opamoil BC, nepeceka- B A C
wTeda (puc. 63). Ho B . 12 6110 gokasaHo, 9TO 9TO AA, ~ Guccexmpuca
HeBo3MOsKH0, MTaK, M3 TOUYKH A MOIKHO TTPOBECTH mpeyzonshuxa ABC
TOTBEKO OIMH TEPIeHANKYIap K npamoi BC. 6)

Teopema gokaszaHa. E

2H ?}ek.c om/material100
1

Jlna mnpoBeleHNsA HaA YepTeske MNeprneHJInKy-
JAPA M3 TOYKHM K HPAMOH HCIOJIB3VIOT YepPTEKHBIN G
TpeyroiasHUK (puc. 64).

[
E,
D
17. Menguanel, OHCCEKTPHCHI CC,, DD,, EE, -
Buccexmpucs
H BBICOTHI TPEYroJibHHKA mpeyeonsiuica CDE

OTpes3ok, COeAHHAKINHE BepIIHHY TPEVroJb- Puc. 66
HUKa ¢ CcepelHHOIl NPOTHBOIOJOMKHOH CTOPOHEI,
HA3LIBACTCA MEIHAHNOH Tpeyvroasnuka (puc. 65, a).

J11000#1 TpeyrolbHHK HMeeT TpH Meananbl. Ha A
pucynake 65, 0 orpeskn AM,, BM, CM,— meaua-
HEI TpeyroasHuKa ABC,

OTpesok OMCCEKTPHUCHI VIVIA TPEeyroJbHHKA,
COeNHAINNN BepUIMHY TPEYTOJbHHUKA C TOYKOM
OPOTHEOIONOEHON CTOPOHLI, HASBIBAeTCA OUCCek-

TpHeOH TpeyroasHHEa (puc. 66, a). B H C
JI1000i1 TpeyroJibHHK HMeeT TPH OHCCEeKTPHCHL. *"‘H—mfﬂ:m;m.
Ha pucyuxe 66, 6 orpesxu CC, DD, u EE, — fuc- 1o omomurd

CCKTPHCH Tpeyroasnuka CDE, Puc. 67
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Ilepnenankynap, NPOBEJAEHHBIH M3 BepPIIHHLI
TPEeyroJbHHKA K NOPAMOI, cogep:kamieii TPOTHBOIO-
JOIKIYIO CTOPOHY, Has3bIBACTCA BBICOTOH TPEYTOIb-
Huka (puc. 67).

J[r0boi1 TpeyrolbHHUK MMeeT TpH BhicoThl. Ha
pHCcYVHEKaX 68, a, 0, ¢ oTpe3aku AH,, BH,, CH, — BuI-
COTHI TpeyroJdbHuKa ABC.

Meananbi, O6MCCEKTPHCHI U BBICOTHI TPEYTOJb-
HuKa obiagaoT 3aMevaTe/lbHbLIMUA CBOMCTBAMM:

MeJHAHbI TPEYroJibHHKA NepecexkalTcs B OJHOH
Touxe (cm. puc. 65, 0);

OMCCEeKTPHCHI TPEYTOJbHHKA MepecekalTcd B 0OJHON
Toake (cM. puc. 66, 6);

BBICOTHI TPEYTOJbHHEKA HJIH HX NPOJ0IKEeHHA TaAKKe
MEePeCeRATC B OTHONH Touke (cm, puc, 68, a, 0, 8).

ot YVTBepAHIeHHNA MBIl JOKaXeM II033Ee.

18. CeroilicTBa paBHOOEIPEeHHOTO
TPeyroJbHHKa

TpeyrolbHHK HaablBaeTcA paBHOoOeIpeHHBIM,
€CcJIM JBe eT0 CTOPOHEI paBHEI. PaBHBIE CTOPOHBI HA-
SBIBAIOTCA OOKOBBIMH CTOPOHAMH, 4 TPETRI CTOPO-
HA — OCHOBAHHEM pPABHODEAPEHHOTO TPeyrOJbLHHEA
(puc. 69).

TpeyronbHHK, BCeé CTOPOHBI KOTOPOTO PaBHHI,
HasbLIBACTCA paBHOCTOpoHHEHM (puc. T0).

HokaxeMm ABe TeopeMBl O CBOMCTBAX pPaBHO-
OeIpeHHOT0 TPeVIoJABHHKA.

Teopema

_—
B paBHoOepeHHOM TPeyroJibHHKE YIJbl IIPH
OCHOBAHHH PaBHBIL.

JokazareabCTBO
Pacemorpum paBHODEIpeHHBIH TPeYTrOJbBHUK
ABC ¢ ocaosasmem BC n porxamem, uto £B=/C,
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a) A
H,

B  H, C

o) A(HyH,)

B H, C ;
CrauaH ¢ vk.com/material100
AH]." EHE_, CH3 o

apicomat SABC
Puc. 68

Pasnotedpenrnili
MPeV2ObHUK

Puc. 69
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IIyere AD — OucecexTpHca TpeyvrolbHHEKa ABC
(puc. 71). Tpeyvromvuurn ABD n ACD pasHHM
110 TEepBOMY TNPH3HAKY PpaBeHCTBA TPeyroJbHH-
EoB (AB=AC no vcinoeuio, AD— obmlag cropo-
Ha, A1=/2, tag rax AD — OHccerxTpuca). B pap-
HBEIX TPEeYroJbHHUKaX MPOTHE PaBHBEIX CTOPOH JIeXKaT
paBHEBIE YIaBI, modTOMYy LB =/2C,
Teopema goxazana.

Teopema

Pasnocmoponnui
MpeyoabiLK

Puc. 70

&

B pasHoOGeapeHHOM TpeyrojbHUKe OHcCCcexkTpHCca,

HPUBE,IIEHHHH K OCHOBAHHIO, FIBIASETCA MeJIHAHOH H

BBICOTOIM.

JlokaszaTenbCcTBO

ObpaTuMcsa CHOBA K PHCYHKY 71, Ha KOTOpOM
ABC — pasHoDepeHHBIH TPeyTIoJdBHHE ¢ OCHOBAHMW-
em BC, AD — ero 6uccexkTpHCa.

M3 paBencTBa TPeyvrodnLuuKoB ABD mw ACD
ciaeaver, uro BD=DC un s3=.74. PapeHcTBO
BD=DC ozgauaer, 4uTCc TouKa [) — cepefHHa CTO-
pouel BC, 1 mosTomy Al — MemmaHa TpeyrolIbHHKA
ABC. Tar Kag vrasl 3 H 4 — cMe;KHBIe H PaBHEI
APVT APYVTY, To OoHM npambie. CrnepoBaTesbHO, OT-
pe3or AD seasiercs TAKMKe BRICOTOH TPeVIOJIBHHUEA
ABC.

Teopema gokasaHa.

Mg ycTaHOBHJIH, 4TO OHCCeKTpHca, MeaHaHAa
H BBICOTA paBHODEIPEHHOIO TPEYTIOJbHHKA, ITPOBE-
JEHHBIE K OCHOBaHMK, coBnagatwT. [loaromy cnpa-
BEJJIMBBI TAKMKE YTBEDHJICHHUH:

1. BeicoTta paBHOOGEAPEeHHOTO TPEYroJbHHKA, NPO-
BEIEHHAN K OCHOBAHHIO, ABJAETCHA Me{HaHOH H One-
CEeKTPUCOI.

2. Meauana paBHoOeIpeHHOro TPeyroJiLHHKA, MPO-
BeIéHHAA K OCHOBAHMIO, SBJAETCA BBICOTOH M
DHCCeKTPHCOM.
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I—[pﬂ KTHUYeCKHe 3aJaHMuA

105 IHauepTHTe IpPAMYIO d H OTMeThTe TOURKH A H B, Iemxamnime mo
pasHble CTOPOHLL OT UpAMON @. C HOMOLLI) YEPTEMHHOIO YIOJNBHM-
Ka TPOBCJAHTE U3 DTHX TOYEK IMEPHNCHINKYIASPH K NIPAMOH d.

106 HauyepruTe TpeyvroabHHK. C OoMoIIbl MacHiTaOHOH JOHHEHKH
OTMETHTE CEPEHHBI CTOPOH W TNPOBEJANTE MEJHAHB TPEVTOJb-
HIKA.

107 Haueprure rpeyroabHuiK. C DOMOIBH TPAHCIOPTHPA W JIMHEHKH
NpOoBelTe ero DHMCCeKTPHCHL.

108 Haueprure rpeyronsiur ABC ¢ Tpemsa ocTpbiMu yrUilaMu U Tpe-
vroapnug MNP, v goroporo vrom M tynmoii. C momMomsio wep-
TE;KHOT0 VIOJALHHEKA IPOBeIHTE BLICOTEI KaMXKIOTO TPEVIONL-
HHEA.

109 IIadveprHTe TpH paBHOOEIPEeHHLIX TPEVIOJbLHHEA TAK, UTOOHI VIO,
JeXalllii IPpoTHE OCHOBAHHA, DBLI:
a) oCTPEIM; §) IPAMBIM; B) TYTIBIM,

Jaxaum

110 Tournm A u C Jemar mo OAHY CTOPOHY oT npamoi a, [lepmeranry-
Aapel AB n €D g npaMoil @ paBHEL.
a) Horamxure, uto LABD = /CDBE; o ; g
6] I—lﬂfi,l[HTE ./_"ABC, een S ADE =44°. CkauaH ¢ vk.com/material100

111 Megunana AD TpeyroasHuka ABC npojoiaskena 3a Touky [) Ha oT-
pesor DE, papabiii A, 1 Touka K coegunena ¢ rouroi C.
a) Horaskure, uro HNABD = AECD,
0) maiiaure SACE, ecniu ZACD =56, ~ABD=40°,

112 B pasHoOeIpeHHOM TpeVIoJIbLHHEE OCHOBaAHHE B 2 paza MeHBIIe
DOKROBOIL cTOpOHBI, a uepumerp pased H0ecm. Haitpure cropossl
TPEYTOJLHIKA.

113 IlepumeTp papHOoOeaperHoro TpeyroilbHuka ABC ¢ ocHoBaHHeM BC
pasern 40cm, a uepumerp paBHOCTOPOHHErD TpeyronbHura BCD
pasen 45 cm. Hafianre croporur AB u BC, A

114 B pasnobeapeHHoM TpeyToJIbHHEEe ABC c ocHO-
BanueMm BC npoeepena memuana AM. Halinure
menmany AM, ecan TepuMeTp TPEYTOIBHUKA
ABC papen 32 cM, a mepuMeTp TpPeyroJbLHHEA
ABM papen 24 cw.

115 J[doramwure, 9TO €CIM MEJHAHA TPEYTOJIBHHKH
ABIAETCA ero BBICOTOH, TO TPeVIOJLHHE pPaB-
HoDeIpeHHBIH. & .
116 Ha puecynre 72 CD=BD, /1 =/2. Jloramure,
uTO TpeyToabHnk ABC paBmobeIpenHbIi. Puc. 72
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117 Ha pucvaxe 73,a) AB=BC, Z1=130°, Haf-
OHTe £ 2.

118 Tourkm M m P ne;ar o oJHY CTOPOHY OT Op&-
moit b. Ilepuespguryasapsr MN un PQ, upose-
AEHHEIEe K TpaMoi b, parusl, Touxka O — cepe-
nuHA oTpeska NG.

a) Horamure, uro LOMP = Z0PM;
0) Haligure ZNOM, ecnu ~AMOP = 105",

119 [oraskuTe, 4YTO B PABHBIX TPEVIONBHUEKAX Melu-
8HBI, IPOBEAEHHEIE K PABHBIM CTOPOHAM, DABHEL.

. 1)
120 E Menguana AM rpeyronsauxa ABC pasua A

orpesky BM. Hoxa:xuTe, UTO OAMH H3 ¥VIJIOR
TpeyroaeHHEa ABC papeH cyMMe IBYVX IpPV-
THUX VIVIOB.
121 JoxamuTe, UYTO B pPaBHOCTOPOHHEM Tpe- %
FI‘DJIbHMHE BCe YVIVIBL pBBH_bl.
122 Ha pwceynge 73,0) AB=BC, CD=DE. Jloka-
Hute, uro LBAC=/CED. g
123 Ha ocoopanmm B(C pappobeipeHHoro Trpe-
yvroabHuEa ABC orMedensl ToukH M n N Tax, :
uto BM =CN. [oramkure, uTO: E
El)' MBAM = .rﬂECAJ;\F; Puc. 73
@) TpeyvronsEE AMN papHobDeTpeHHEIA. CxadaH ¢ vk.com/material100

124 B paszobegpensom rpeyronsiure DEK ¢ ocHoBanuem DK =16 cm
oTpesok EF — bmccextpuca, LDEF=43°, Haiinure KF, ZADEK,
ZEFD,

125 B papaobeapenmoM TpeyroiabHuEe ABC ¢ ocHoBanmem AC mpo-
Begeda mejguada BD. Ha eropomax AB u CEB oTrMedeHEBL COOT-
percrBeHHo TouKHM K u F rtar, uro AE=CF. oramure, uro:
a) "BDE=/"BDF; 6) NADE=/CDF,

Bropoil u TpeTuil mpu3HaKM
pPaBeHCTBA TPEYTOJLHUKOB

19. Bropoii npusHakK
PaBeHCTBA TPEyroJiLHHKOB
Teopema
Ecan CTOpPOHAa H JIBa INPpHJeKAIIHX K Hel yriaa oxa-
HOTO TpeyrojJbHHEA COOTBEETCTBEHHO paBHBI CTOpPO-

He M JIBYM NPHJIEKAIMM K Hell yriaaMm Jpyroro rpe-
VTOJBHHEA, TO TAKHEe TPEeyroJbHHKH PaBHBIL.
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JlokazaTeasCTBO C
PaccemorpuMm TpeyvrolbHEKHE ABC u A.B,C,, v
goropeix AB=AB,, FA=/A, £/B=/8B,(puc. 74).
Horaxxenm, uro AABC=4AA BC,. :
Hanomum rpeyronbiur ABC na rpeyroias- A B

uux A,B,C, tak, uTobnl BepmmuHEA A COBMECTHIACH By
Cc BepinuHOH A,, cTopoHa AB — ¢ paBHOMH el cTOPO-
moit A,B,, w Bepmmmunl C u €, oKasaJduck 1O OJHY
CTOPOHY OT upamoit A B,
Tak kak LA =/A, u ZB= /B, 1o cropona AC  C,
HauoxuTcA Ha nyu A,(,, a cropoHa BC —Ha nyu
B,C,. Ilostomy BepmuHa C — o0Illasg TOYKA CTOPOH
AC n BC — orasrgerca mexRanieil kax ma ayde A,C), A,
TaK U Ha ayde B,C, u, crefoBaTeNRHO, COBMECTHTCS
¢ 00Ulell TOUYKON 3THX Jydell — BepmmnHoil C,. 3HAa- Pwe. 74
unT, coBMecTaTcA cropousl AC u A,C,, BC u B,C,.
Hrar, Ttpevroacnuku ABC u A.B,C, noano-
CTRIO COBMECTSATCS, TTOITOMY OHW PABHEL,
Teopema noxkasana.
20_ TpETHf{ HpHSHHR CrauaH ¢ vk.com/materiali00
PaBeHCTBA TPEYTroJbHHKOB
Teopema
Ecau TpHM ¢TOpPOHBI OJHOTI0 TPEyroJbHHKA COOTBET-
CTBEHHO PaBHbI TPEM CTOPOHAM JIPYroro Tpeyrojb-
HHKA, TO TAKHEe TPEYroJbHHKHN PABHBIL.
JokazareJbsCTBO <
Paccmorpum TtpeyronbHuEH ABC u A,B,C,,
v wmoropeix AB=AB,, BC=B(C, CA=C,A, B
(puc. 75). Horasxem, uro HNABC=/,A B (C,. Iy B,

ITpunoxum rpeyroasaue ABC K TpeyroibHu-
xy A,B.,C, Tak, uTo6BLl BepInHHA A COBMECTHIACH
¢ BepIIHHOH A4A,, BepmmHa £ — ¢ pepmuHoH B, C,
a Bepmuinl C 1 €| OKa3aidnch O Pa3NLIe CTOPOHLI
ot npamoit A B, (puc. 76).
Bosmoxxael Tpu cayuaa: jgyu C,C Opoxomur A,
eHVTPpH yraa A,C B, (puc. 76, a); nyu C,C cormaga- Puc.75
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“ oy ” AA)

5.(8) C B,(B)

Puc. 76

eT ¢ OJAHOI M3 CcTOpPOH 3Toro yrua (puc. 76, 0); nyu
C,C opoxogut BHe vrua A,C,B, (puc. 76, ). Pac-
CMOTPHM TEPBLIT CAVYa (OCTATLHBIE CIVYAH pAac-
CMOTPHTE CAMOCTOATENILHO).

Tar kar 0 VCJIOBUIO TeOpeMbl cTopoHBl AC 1
A,C,, BC u B,C, paeHbl, To TpeyroidsHUKH A,C,C 1
B ,C,C — paBunobegpennnie (cm. puc. 76, ¢). ITo Teo-
peMe O CBOHCTBe YIJIOB PABHOOEIPEHHOTO TPEYIroJib-
HUKA /1 = /2, /3= /4, nostomy LALCB,=/A,C,B,.
Wiam, AC=m0,,. BO= B, A=,

CremoraTeabHo, Tpeyroaeuusn ABC u A,B,C,
PABHLI IO TMEPROMY TPH3HAKY PABEHCTRA TPEYIOJE-
HUKOB. Teopema moxazaHa.

M3 Tperbero npu3HaAKa PABEHCTBA TPEYroJib-
HUKOB CIeJAYeT, UTO TPeyroJdbHHEKE — XKécTraa (hury-
pa. ITogcuum, WTO DTO O31ATAET.

[IpeacraBum cebe naBe peldKHM, ¥V KOTOPBIX /Ba
KOHIIA CKpeIuieHbl reos3jaém (puc. 77, a). Takas roH-
CTPYKIMA HEe ABJIAETCA KECTKOIl: cABHrad MW pas-
ABHTana cBoDOAHBIE KOHILI peeK, MBI MOKeM MEHATH
yroa Mexxay HuMH. Temeps BO3BMEM eINé OJHY pei-
KY ¥ CKpenuM e€ KOHIIbI cO CBODOAHBIMM KOHILAMM
NepPBLIX ABYX peek (puc. 77, 0).

IlonyvyeHnHaa KOHCTPYKIHA — TPEYTOJbHHK —
Oyaer yi¥e KeécTKoH. B Hell Heab3a CABHHYTH HJIH
pasABMHYTE HHKAKHE [ABEe CTOPOHBI, T.e€. HENIb3A
M3MeHUTb HHU ojauH yroa. [lelicrsnrensso, ecnu Onl
aT0 YAAJOCH, TO MbI MOJYYUINA Obl HOBBIH TpPEyIroJb
HHK, He paBHBIH HcxomHomy. Ho aT0o HeBo3MOMKHO,
TAK KaK HOBBIH TPeYroJbHHE A0J:KeH OBITH paBeH
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YIOJIBHHKOB,

I9TO CBOHCTBO — JKECTKOCTb TPEYTOJbHHKA —
MIHPOKO HCHOJIB3VeTcda Ha npakThre. Tak, 4ToOBI
3aKpenuTh cTosi0 B BEPTUKAJNBHOM I[IOJIOMKEHHWH,
K HeMy CTaBAT noianopky (pme. 78, a); Takoil xe

MPHHIIHAI HCIOJB3VeTCA MPH YCTAHOBKE KPOHIITEeH-
na (puc. 78, 0).

HCXOOHOMY IO TpeThbeMy MNPH3HaAKY DPaBeHCTBA Tpe- a)
L

3axaum 6) m

126 Ortrpeskn AB un CD nepecexaloTcd B cepejHHe
oTpeska AB, toure O, Z/0AD=-0BEC.
a) Horamure, uro ACBO=ADAO;
) masizutre BC m CO, ccam CD=26 cMm,
AD=15 cwm.

127 Ha pucynke 59 (em. ¢. 32) L1 =42, £3= 44,
a) Horxaxxkure, uto HNABC=ACDA; L
0) Hatinure AB u BC, ecniu AD=19cwm,
CD=11 cm. Puc. 78

128 Ha o6nccexkTprce yraa A paara toura ), a Ha croponax sToro

yraa — touku B u C rakue, uro LADB=-/-ADC. Moramure, 4ro
BD=CD. CxauaH ¢ vk.com/material100

129 Tlo gamaeIM pHUcVHEKA 79 morammuTe, uto OP =0T, AP=/T.

130 Ha puacyare 80 ZDAC=/DBC, AO=B0O. [oramxure, uTO
A0=/Dn AC=B8D,.

131 Ha pucyure 80 /DAB=./CBA, ZCAB=/DBA, AC=13cwMm.
Haiigure BD,

132 B rTpeyrommmukax ABC mw AB,.C, AB=AB,, BC=B.(C,,
£ZB=/B,. Ha croporax AB 1 A, B, orMeueHsl ToukHd [} 1 I}, Tak,
uro LACD = /A C,D,. Horamxure, uro ABCD=,RB,C.,D,.

133 JlokaykuTe, YTO B PABOLIX TPEYTrOJLIHMKAX OHCCEeKTPHCLI, ITPOBE-
JTEHHDIe K COOTBETCTEEHHO PABHLIM CTOPOHAM, PABHLI,

A

T B
c [ i B 3
0 3
D
P C
Puc. 79 Pwc. B0
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134 OTpesru AC 1 BD nepecerarwTcda B cepefuHe orpeska AC, Tod-
re O, ZBCO=/DA0. Noramxure, uro HNBOA =4ADOC.

135 B TpeyrompEurax ABC um A,B,C, orpeskn CO u C,0, — me-
auansl, BC=BC,, £/B=/B, n £C=/C,, Hoxgamure, 9r0;

d) MNACO= ;"\Alﬂ*lﬂl;
6) ABCO=AB,C,0,.

136 B Tpeyroawaurax DEF v MNP EF=NP, DF=MP u ZF=/P.
Buccerrpucel yraos E 1 ) nepecerawTea B Toudke O, a 6HCCeETPH-
chl yraoe M u N — B Toure K. Moramure, uro LDOE=/MKN.

137 Ilpamasa, DepneHJHKVIApHad K OHcceETpHce yria A, nepeceraer
cTOPOHBL yvraa B Toukax M wm N. Horaxkure, 4ro TPEeyroJibHHE
AMN — papHobGeJpeHHEBIH.

138 Joxa:kure, 970 ecay OHCCEKTPHCA TPEYIOJBHHUKA HABIAAETCH B0
BBICOTOH, TO TPeVIOJLHHK — paBHOOeIpeHHLIH.

139 Joraxxwure, uro pasHODEIPEHHEIE TPEYIOIBHUKYN PABHEL, ECIH O
HOBAHHE H IPHISMKANTHNA K HeMY VIOJ OJHOTO TPeYTOJBHHEKA CO-
OTBETCTBEHHO PABHBI OCHOBAHHIO WU OPHJIEKAIIEMY K HEeMYy YIUIY
APYTOTO TPEYTOJBLHUKA,

140 HorazkuTe, UTO €ClIH CTOPOHA OJHOTO PABHOCTOPOHHET'O TPeyIodb
HWK&A PABHA CTOPOHE APYroro PaABHOCTOPOHHETD TREYTONTLHUKA, TO
TPeVIOJLHHKH PaBHEIL.

141 B rpeyrousHurax ABD u ACD AB=AC, BD=DC, Trouku B u C
JeMKAT MO PasHble CTOPOHLI OT mpamon AD. Haimute yrom CAD,
aonit ABAC= BOP. EcatidiPe vlg,i mymatarial 100
142 B mpeyromsuukax ABC w ADC BC=AD, AB=CD. Jlokamwnre,
yro B =.0D. PaccMoTpHuTe pasHble CAVUAHM PACIIONOMEeHHA ToUeH
Bw D,

143 Ha pucyare 81 AB=CD u BD=AC. Joraxure, UTO:
a) LCAD=/ADB; 6) £/BAC=/CDB.

144 Ha pucyvare 82 AB=CD, AD=BC, BE — OHccekTpHca ¥vIJa
ABC, a DF — buccerTpuca yroa ADC, Hoxkamure, 9To:
a) LABE=-ADF;
6) NABE =/ACDF,

145 B TpevroapHumrax ABC m A, B,C, meguansl BM u B;M, paBHBHI,
AB=A B, AC=A,C,. loxkaxure, uto NABC=/"A,B,C,.

B 4 D A

E

Puc. 81 Puc. 82
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146 B rpeyroasHurax ABC u AB,C, orpesku AD u A.,D,— 6uc-
cegTpucbl, AB=AB,, BD=B, D, u AD=AD,. lokaskure, 410

AABC=AA,BC,.

147 Pagunobegpenssie rpeyroiasHury ADC uw BCD umerwr obiyee oc-
nosagune DC. Ilpamaa AB mnepecexaer orpesox CD B toure O,
Howramure, uro: a) LADB=--ACB; 8) DO=0C.

E 3azadyy Ha IIOCTpPOeHUe
21. OxpyxHOCTH

IIpegnosxenne, B KOTOPOM pasbACHAETCHA
CMBICJI TOTO HJIH MHOI'O BBRIpa;KeHWA MM Ha3BaHHA,
HaanBaeTcH onpenenenuem. Mur yixe Berpeuanucs ¢
onpejeleHUAMH, HATPUMED C ONpejejieHHeM yrIJia,
CMe)KHBIX VIJIOB, paBHOOeIpeHHOTO TpeyroJbHHKA
n 1. 1. JlaguM onpeaenenue eme OgHOH reoMeTpHue-
CKOM (PUTYPbl — OKPYKHOCTH.

Onpeaenenune

OKpY/KHOCTRI) HASLIBASTCS TeoMeTpHYecKada (hurypa,
COCTOAIAS M3 BCEX TOUYEHK ILJIOCKOCTH, PACIIOJIOMKEeH-
HBEIX HA 3aJaHHOM PACCTOAHHMH OT JAHHOH TOYKH.

HanHas TOYKA HAZLIBAETCH LEHTPOM ORPYH-
HOCTH, & OTPE30K, COeJJUHAININI [IEHTD ¢ KaKoi-au-
00 TOYKOH OKPVIKHOCTH, — PaAIHYCOM OKDVKHOCTH
(puc. 83). M3 ompeneseHnsas OKPVIKHOCTH CJeOVerT,
4TO BCE pajMyChl HMEHT OJAHY M TY e AJHHY.

Orpesor, COSNUHANIIMNE B TOUHHM OKPYHHO-
CTH, HAa3bIBaeTCH e€ Xopaoli. Xopaa, OpoXoldliaa ue
pes HeHTP OKPYKHOCTH, Has3blBaeTcd e THAMeTpPOM.

Ha pucyrake 84 orpeskw AB nw EF — xopawr
OKpyHHOCTH, oTpesok CD — nuamerp ORPYHHOCTH.
OueBngHO, AUAMETD OKPYHHOCTH B 2 pasa Oojblie
eé pamuyca. lleHTp OKpPYIKHOCTH ABISAETCHA cepeau-
HOH mioDoro aumamerpa.

JI1obsle aBe TOYKH OKDPYIKHOCTH JIeJAT eé
Ha ase ugactu. Kaxxpgas M3 3TUX dYacTeil HasbIBa-
eTcA AYrod okpyxHOocTH. Ha pucyaEe 80 ALB 1
AMEB — payru, orpagsHuYeHHBIe ToukaMHa A 1 B,
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Oxpyxcrocms padiyea r
¢ yenwmpoa O

Puc. 83

AB u EF — xopdw,
CD — duanemp

Pwuc. B4

B

ALBu AMB -
dyzi DEPYNHOCIL,
OZPEHUYE N Ibe
moskamu A u B

Puc. 85
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Hona mnzobpaxkeHHA OKPYIXKHOCTH HA 4YepTerxe
OOJB3VIOTCA ODHpPEYyJIeM (puc. 36). YTober mpoBecTH
OKPVHHOCTE HA MECTHOCTH, MOMHO BOCHOJbL30BATL-
cA BepeéBroi (puc. 87).

YacTes nmiockocTH, OrpaHHYeHHAA OKPYIHKHO-
CTBIO, HA3BIBAETCA KPYroM (puc. 88).

22. IlocTpoeENA MUPKYJIeM H JIHHEHKOH

Mer y:Ke HMeEIH [IeJi0 C TeoMeTpPHUYeCKHMH
MOCTPOEHHAMM: TPOBOANIN TPAMBIE, OTKJIAIBI-
BaJil OTPe3KH, paBHbIE [aHHBIM, YEepPTHUIHW VIJIbI,
TPeyroJbHUKEN W apyrue (urypsl. IIpm stom MBI
O0JIL30BAJMHCE MacmiTadbHOH NHHEeHKOH, IHUPKyJIeM,
TPAHCIIOPTHPOM, HepPTEXKHBIM VTOJIbHHKOM.

OraspIBaeTCHA, YTO MHOTI'HE MOCTPOEHHA MOKHO
BRIMMOJIHUTE € MNOMOINBID TOJBKO IUPKYJIA U JUHEH-
Kk Oe3 macmrabHbeix geneHui. IlosTomy B reomer-
PHH CHEeIHAJNLHO BBIAEAAIOT Te 3aJadH Ha IoCTpoe-
HHE, KOTOPLIEe PellalTcd ¢ NOMOIIBIO TOJBKO ITHX
JABVX MHCTPVMEHTOB.

Yro moxHO Aenath ¢ WX nomombio? Hcwo,
UYTo JHHeHEa N03BOJHeT IPOBecTH NPOH3BOILHYIO
NpAMYI0, a Tak/ke MNOCTPOHTH NPAMYIO, NPOXOAA-
YK 4Yepe3 jaBe gaHHbie ToukH. C nmomoumbo uup-
KYJIA MOMKHO NPOBECTH OKPYAKHOCTh NMPOU3BOJBHOTO
paamyca, a Takike OKPY/KHOCThR ¢ LEHTPOM B JaH-
HOH TOYKe W pPaJgHycoM, PaBHBIM JaHHOMY OTPe3KY.
BeinmonHAA 9TH HECJOXKHBIE ONEPAIlH, MBI CMOMKEM
pPemuTE MHOT'O MHTEPECHBIX 3ajlad Ha NMOCTpPoeHue:

— MOCTPOUTHL YIroJi, PABHBIN JAHHOMY;

— yepe3 JAAHHYI0O TOYKY OPOBECTH NOpPAMYIO,
NepHneHANKYIAPHYIO K JAaHHOH NPAMOH;

— paszeNuTh JAHHBII OTPE30K MONOJaM
H Apyrue zajadym.

HaunéMm ¢ npocrtoii 3agadn.

Jamaua
Ha npasHOM nvYe oT ero Hadaja OTJOMKHTEL OT-
pe30K, PaBHBIN HJaHHOMY.
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Pemenune

WNazobpasum (urypsl, JaHHBIE B VCJIOBHH 3a-
mgaun: ayu OC m orpesoxk AB (pmc. 89, a). 3arem
IUPKVIACM ITOCTPOMM OKPYEIOCTL pagmyca AB c
meaTpoMm O (puc. 89, §). ITa OKPYIEHOCTL HEPECEUET
ayu OC B HeroTopol Tourke [). Orpezor OD — He
KOMBIIi.

23. IIpuMmeps! 3agay Ha IMOCTPOEHHE

ITocTpoenue yria, paBHOTO JaHHOMY

3amgaua
OTnoHUTE OT MAHHOTO Jy4Ha yroJj, pPaBHBIH
MAHHOMY.

Pemenue

HaHebBId yroa ¢ BepiuHol A 1 aya OM uso-
Opamxensl Ha pHcyHKe 90. Tpebverca mnocTpoHTH
VroJi, paBHubli yray A, Tax, uTodLl ofHa U3 €ro cro-
poH coBuasa ¢ aygom OM.

ITpoeeném OKpPYKHOCTH NMPOM3BOJBHOIO paju-
yca ¢ IeHTPOM B BepOImHe A JaHHOrG yria. JTa
OKPVMHOCTE IIepecekaeT CTOPOHLI VIJIa B Toukax B
n C (puc. 91, @), 3areMm TPOBEAEM OKPYIRHOCTEH TOTO
e PAIMYCA C LEHTPOM B HAauase gaHuoro ayua OM.
Ona nepecerkaeT ayu B Touke D (pue. 91, &). llocne
3TOT0 IIOCTPOHM OKPVIKHOCTL ¢ IeHTpom [, pagm-
ve Koropoil pasen BC. OEpYRHOCTH ¢ IEeHTpaMH
0O u D nepecerawresa B AByx Tourax. OQaHy M3 aTux
rouer oboazHauum Oyepoil K. [Moramem, uro yroa
MOE — ucKOMBIIA.

PaccyoTrpuym TpeyroabHEER ABC umw ODE, Or-
pesku AB nm AC aBagoTeA pagnycaMy OKPYARTOCTH
¢ ogeETpoM A, a orpesru 0D u OF — paguycamu
OKPYMHHOCTH ¢ ueHTpoMm O (em. puc. 91, 7). Tark rar
0 NOCTPOEHHIO 3TH OKPYVKHOCTH HMEIOT paBHBIe pa-
auyesl, 10 AB=0D, AC=0FK. Taxmxe no mocrpoe-
Huw BC=DE.

Crnemoepatensro, S ABC="0DFE 110 TpéM cTO-
poHaMm. Ilostomy L DOE =/BAC, T. e. IOCTPOeHHEIH
yroa MOFE papeH manmHoMy vIay A.
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To ke mocTpoeHMEe MOKHO BBINOJHHTL M Ha
MECTHOCTH, €CJIJH BMEeCTO IIHPKYJIA BOCHOJB30BATLCS
BEPEBKOMH.

ITocTpoenne GHCCEeKTPHCH yria

Jamaua
[TocTpouTs 6MCCEKTPHCY QAaHHOTO VIJa.

Pemenue

Haarbiilt yron KAM wuzobpasxeéH Ha pHCYH-
ke 92. IlpoBeaéM OKpPYIKHOCTH NPOH3BOJBHOTO pa-
aayea o nearpom B Beprmmre A, Ova mepecedér cro-
poHbl yrua B Trourax B u C.

3aTeM NOpPoOBeNEM JABe OKPYKHOCTH OJAMHAKO-
Boro paamyca BC ¢ meurpamu B Toukax B u C (ua
pucyHKe M300pakeHbl JIMIIbL YaCTH 3THUX OKPYIKHO-
creil). OHlN mepecekyTcAa B ABYX TOYKAX, M3 KOTO-
pPEIX X0TA OBI OffHA JeXKHT BHYTpH yriaa. Obo3Hauynm
eé Ovkeoi £, loxamem, uro aya AE asasterca Oue-
CeRTPpHCoH JagHoro vrna KAM.

Paccymorpum TpeyronsHuKH ACKE nu ABE., Onu
paBHEI IO TpéM cTopornaM. B camom neme, AE — o6
wad cropoda; AC u AB paBHbI KAK PAjUyChl 0HOH
H TOMH e okpy:rHocTy; CKE = BE 10 moCTPOCHHIO.

M3 pasencTrBa TpeyronsHukor ACE w ABE
cianenver, uto LCAE=/BAFE, T.e. nyu AE — 6uc-
cexTpHca maHHoTo yvraa KAM.

3aMmeuanue

Mo:kHO JH € TOMOIILI) IIHPKYJIA B JHHEH-
KM pasjieluTh JAHHBIA yros Ha JBa paBHBIX yriaa?
flcHO, YTO MOMHO, — AJIi 3TOTO HYMKHO IPOBECTH
DHCCeKTPHCY 2TOT0 yrJa.

A MOMKHO JH ¢ MOMOIIBIO IHUPKYJIA B JIAHEH-
KH pasjejuTh MaHHBIN yros Ha TPpHM paBHBIX yriaa?
JTa 3ajava, TOMNYUMBINAS HA3BaHMe 3aJadH O TpPH-
CeRITMH Y14, B TEUCHHE MHOTHX BEKOB NPHBACKAaTa
BHHMaHue matemMarukos. Jilnme B XIX B. 6B170 J0-
KasaHo, 4TO IJA NPOU3BOJBHOIO YIJia TAKOE MOCTPO-
eHHe HeBO3MOKHO.
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ITocTpoenne nepneHIUKYIAAPHBIX MPAMBIX

3anaua

Hlaaer npamasa ¥ Touka Ha HeH. llocTpouTs
NPAMYIO, TPOXOAAIIVIO Yepes JaHHVIO TOYRY M Iep
NeHANKYJIAPHYIO K JaHHON HIPAMOI.

Pemenue

Hauaas npAMas @ ¥ JaHHad Toura M, IpuHay-
Iexaigada 9ToH IpaMOM, H300parkeds] Ha PHCVHEe 93.

Ha nyduax npamoili ¢, HCXOAANIMX H3 TOUKH
M, ornosxxum paBAwe orpesxn MA w MB, 3arem
HOCTPOUM JIBE OHPYIHOCTH ¢ uenTpamu A u B pajgu-
vea AB. OHH nepecerawnTed B IBYX Toukax: P u ).

IIpopegem npamMmyio depe3 Touky M m ogHyY 13
OTHX TOUCK, Hanpumep npamyio MP (cm. puc. 93),
M JoKakeM, 4TO 3Ta NpAMad — MCKOMAaA, T.e. 4TO
OHA LEPUEHJAUKYAAPHA K JAHHON UPAMON a.

B camom mene, Tak xak Menuada PM pasHO-
GegpenHOTo TpeyrodbHuKa PAB dgBpideTcd TaKKe
BeicoTOH, 0 PM | a.

IMocTpoenue cepeiHHBI OTPe3Ka

3agaua

I[locTpouTs cepeHY JAaHHOTO OTpe3Ka.

Pemenue

Ilvern. AB — mamnerii orpesor. IlocTpomm
ABe OKpY:RHOCTH ¢ nentpamun A u B pagnyca AB
(puc. 94). OBH nepeceraroTca B Tourax P u @. Ilpo
BegeM npamyvio FPG. Toura O nepecedeHHdA 5TOIH
IpaAMOH ¢ oTpe3koM AFB M ecTh HcKoMag cepelHHA
orpeska AB (pue, 95).

B camom gene, SAAPQ = ABPQ no TpéM cTo-
poHaM, OosToMy 1=.2, M, cleloBaTelbHO, OT-
pesok PO — OHcceKTpHCa pPaBHOOEIDEHHOI'C Tpe-
yronenuka APB, a 31mavnT, BRICOTa W MeaMana, T. .
PO 1 AB u toura O — cepeanna orpesea AB.

3ameuanue

Ilpamas PQ, upoxopsiuas yepes cepejury or-
pezra AB ¥ ODepHeHIWHKYIAPHAA K HEMY, HA3bIEAET-
cA cCepeIHHHBIM NMepPHeHIHKYIAPOM K 0Tpe3ky ADB.
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Jaxaum

148 FKarkue u3 OTPE3KOB, UI00PAKEHHBIX
na pucynre 96, apmaarorcda; a) xopaaMH
OKPVIKHOCTH; 0) IHAMETPOM OKPYIHO-
cTu; B) paguycamu oepyiuocru? (Tou-
xa ) — TeHTp OKPVHLIIOCTH. )

149 OTpeskn AB u CD — puaMeTphl OEPYE-
noeru. Jloxamure CBOMCTBA  XODA!  puec. 96
a) xopoel BD u AC papuHB; 0) Xopanl
AD n BC pasrml; B) FBAD=/BCD,

150 Orpesox MK — anamMerp OKpy:RHOCTH ¢ mentpom O, a MP n
PK — paembpie xopnwl 3T0H oKpy:HocTH. Halinute yron POM.

151 Orpeskn AB u CD — guamerpsr oOEpyEHOCTH ¢ pOeatpoMm O,
Hafignre nepuMmerp Tpeyvroaonmxa AOD, ecaHm H3BeCcTHO, UTO
CB=13 cm, AB=16cum.

152 Ha oxpymnaocTa ¢ meAaTpoMm O orMederdsl TOoUKH A w B tax, 9to
yron AOB — npamoii. Otpezox BC — aunaMeTp OKDPVHHOCTH.
Horamure, yro xopael AL u AC pagHEIL.

153 Ha npamoii nansr ase Toukn A w B. Ha opogomxenun gyvua BA
OTJI0RHATe oTpesox BC Ttawx, urodnr BC=2AB8.

154 E Hausl npaMad a, Touka B, He Je:xaniad Ha Hell, I oTpe3ok PQ.

[TocTpoitre Touxy M ma nmpamoit ¢ Tax, 9To0sr BM odfé).c Beernastenalioo
JM 3a0a4a UMeeT pelleHue?

155 E JaHEl OKDY:KHOCTB, TOYKa A, He Jle:Kalllad Ha HeH, U OT-
pesor P@. llocrpoitre Tourky M HA OKPVEHOCTH TAK, 4YTO0BI
AM = P@Q. Beerga am 3anada unmeer perreHmne?

156 [Hauwer octpeiii yroa BAC u oyu XY, Iloerpoiite yron YXZ Tak,
uyTobel L YXZ=2-BAC.

157 Hau rynoii yroa AOB. IToctpofite nyvu OX Ttak, urodsl yrasl XOA
1 XOB Onl1H paBHBIME TYILIMK VIJIAMH.

158 Jlaunr npamas a uw touxa M, He nemamast ma wmeil., Iloerpoiire
IPAMYIO, TPOXOIANIVIO iepe3 TOUKY M ¥ nepnengukyaapiIvio K
OpAMON d.

Pemenue

IMocTpouM OKpPYHHOCTE € ILEHTPOM
B a0l Touke M, mepeceraiwonivio
IaHHVI0O OpAMYI0 @ B IBYX TOYKAaX,
KOTODEIe obozHayuM OveBaMH A 1
B (pwc. 97). 3arem nocrpoum ABe
OKPVIKHOCTH ¢ IeHTpaMu A u B,
Ipoxoadainue depes Toury M. 9rn
OKPYVAHOCTH NEPeCceRanTCa B TOU-
xe M u emié B ogHOH TOUYKe, KOTOPYID Puc, 97
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obosgaunM Oveeoi N. IlpoBepem mpamyvi MN I morkasxemM, 4UTo
9TA NIPAMAA — MCKOMAS, T. €, OHA NePHEHJUKVIIAPHA K OPAMON &.
B camom mene, TpeyroapHHEH AMN mw BMN pasunl mo Tpém
cTopoHaM, IIoaToMy Z1=.2. Orcioga ciuegver, 4To oTpesox MO
(C — roura nepecedenus upameix ¢ 1 MN) asasercs GuccerTpu-
COH parHoOeApennoro Tpeyroabunka AMB, a 30aUHUT, W BLICOTOM.
Taxum odpazom, MN L AB, r.e. MN L a.

1539 Jlan Tpeyronmeawk ABC. Iocrpoiite: a) buccektpucy AK; 6) me-
mumany BM; B) Beicory CH TpevrolnHHEKA.

160 C nomMomeio MUPKYAA W JHHEHKW TOCTPOITE Yrojs, pPaBHBIH.

a) 45%; 6) 22730,

Bonpocsl aasa nosropeus K riaase 1l

1 O0pacuure, Kaxada GUI'vpa HasblBaeTcd TpeyroabHHEOM. Hauep-

THTE TPeVIOJbLHHE H INOKAHTE ero CTOPOHLI, BePINHHLI M VIJILL.

Y7o rarkoe mepumMerp TPeyroJbHHURA?

Kaxye TpevroJdbHHEHN HA3LIBAKOTCA PABHBIMH?

Yro Taxoe TeopeMa W JJOKASATETECTRO TEOPEMEIT

ChopMmynupyiTe M JOEAMKHTE TEOPEMY, BBIPAMKAIOIIVIO HepBbIH

NPU3HAK PABEHCTBA TPEVIOJILHHUKOB,

5 O(O0BdcHHTe, Kakoll oTpe30K HasbIBaeTcd IIepPHIeHIHKYIADOM daaom/ materiallio
BEJEHHbIM M3 JAHHOH TOUKM K JAHHON LIPAMOIA.

ChopMyIHpYHTE H JOKAKHTE TeopeMy O IeplHeHIHKVIApe, IIpo-
BEJEHHOM M3 JAHHON TOUKM K JAHHON LIPAMOA.

- o b

=3

Kaxoi oTpes3or HasplBaeTcd MeAHaHOH TpeyroilbHHEa? CKOJILEO
MeIlaH MMeeT TPevroJbHHE?

Raxo# oTpe3or masnipaeTca OMcceKTpucoi Tpeyroasnuka? Cromi-
KO OHCCeKTPHC HMeeT TPeVIOJLHHK?

KRaxoil oTpe3oK HasLIRAeTCA BLICOTON Tpeyroabnuka? CROMLKO
BBICOT MMeeT TPeyroJdbHHUEK?

10 Kaxoii TpeyroisHUK HAIBIBAETCH paBHobeapeHHbIM? Karx masni-
BAIOTCH ero CTOPOHEL?

11 Kaxoil TpeyroJpHHUK HASBIBAETCA PABHOCTODPOHHUM'?

12 Mora:xuTe, UTO YIJBEL OPH OCCHOBAHHH paBHODeADEHHOI'C TPEYIOIL
HHKA PABHBbIL.

13 CoopMyaHpyVHTe H JOEAKHTE TeopeMy O DHCCeKTpIce paBHoDem-
PEHHOI'O TPEeVIOJbHHEA.

14 ChopMyanpyiTe H JOKAMXKITE TeopeMy, BLIPAKAIOIOIVIO BTOPOMH
NPHAHAK PABEHCTEA TPEYIOJBHHUEOR.

15 CdopMynmupyiiTe ¥ JOKAKHTE TCOPEMY, BRIPa/KAIOINYIO TPETHH
NPH3HAK PABEHCTEBA TPEVIOIBHHEKOE.

e e =]
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16 Yro Taroe onpegenenue? [aliTe olpeleneHHe OKDPYHHOCTH. TO
TAKOe LIEHTD, PAAHYC, XOPIA U JHAMETD OKPYHHOCTH?

17 (OObacHUTe, KakK OTI0KHTE Ha JaHHOM Jy4Ue OT erg Haudala oTpe-
30K, PABHbLIN JAHHOMY.

18 0O9nbacHHTe, Kak OTJ0KHTE OT JAaHHOC Jy4a YVroj, PaBHBIH JaH-
HOMY.

19 OO6macHNTe, KaK DOCTPOHTE DHCCeKTPHCY JaHHOO VINIA.

20 ObmwacuuTe, KAK MOCTPOHTE TIPAMYIO, TPOXOAAIIVIO HePes JaHHYI0
TOYKY, JeMRKaIIyi Ha JaHHOH OpaMOoH, H NepHeHIHNKVIAPHYIO K
3TOI IpAMOIHA.

21 O6macHHUTe, KAK HOCTPOHTE CepelHHY JaHHOTO OTpe3Ka.

IIDHGJI HHTEJIbHbLIEC 3d/laY1H

161 TIlepumerp Tpeyromnunka ABC paren 15 em, Cropona BC Gonsimne
cTopoHEl AB Ha 2cmM, a cropoHa AB menble cTopoHsl AC Ha
1 em. HaliguTe cTOpOHBI TPevVIOJBHHEA.

162 B paBnobeapenuoM TpeyroJLHMEE OCHOBanHe Ooabne OGOKOBOH
CTOPOHEI Ha 2 cM, HO MeHBIIe CVMMBI ODOKOBBIX CTOPOH HAa 3 CM.
Haiigmre ¢cTOpOHBI TPEYIOJBHHKE.,

163 OcuHopaHHe paBHOOeApeHHOTO TpPeVIOJALHHEKA paBHO & cm. Memr-
AHA, OpoBejéHHAd K DOKOBOU CTOpPOHE, PA3dUBAET TPEYIOJbHMK
Ha BA TPEYTOSLHWKA TAK, 9TO MEePHMETD OHOr0 TPEyROmRnHkA- - ot
Ha 2 cM DoJblle nepuMeTpa apyroro. HaiiguTe DOKOBYVIO CTODOHY
JAHHOID T[JE}-’I‘O..‘II:-HMHH.

164 oxa:xkHTe, YTO JBa paBHOOeIpeHHLIX TPeVIOJLHHEA pPaBHBI, €CIH
DOKOBAA CTOPOHA H VI'0J, IPOTHBOJSMKAINHUN OCHOBAHHIO, O0JHOTO
TPEYTOJBHHKA COOTBETCTBEHHO PABHEBI DOKOBOH CTOPOHE M VIV,
IPOTHBOJEHKAINeMY OCHOBAHHIO, APYIOoTro TReYIoJILHHKA.

165 Ilpsmasa @ mpoxoaur uepes cepeluHy oTpesra AB M nepueHguKy
aapaa K Hemy. JoRaysuTe, 4T0: a) Kamaad TouKa NpaMol g paBHo-
yIamleHa oT Touerk A M B; 0) Kammada TodKa, paBHOVIANIEHHAS OT
rouer A u B, nexmur Ha upamoii a.

166 B tpeyronsaukax ABC u A, B/C , meguaasr AM ~
u A M paeuel, BC=BC ,u/ZAMB=-/AMB,.
Horasxure, uro HABC=2A,8B C,
167 Ha pucvare 98 TpeyronsHuk ADE paproben-
pernsrii, DE — ocaosanne. [oramure, uro:
a) ecmu BD=CE, o LCAD=/BAK n AB=
=AC; 0) ecin LCAD=/"BAE, o BD=CE u

AB=AC.

168 [Hoxaxxwure, UTO CepelfUHBL CTOPOH paBHOGen- = g C K
;_')EH.H.DJ‘{] Tpe:'}-’l‘ﬂ..flbl:lﬂﬂﬂ. HABIIHHTCH HEpLUMHHMM
IPYTroro paBHodeApeHHoTo TPeyIOALITHKA. Puc. 98
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169 Ha cropoHaxX paBHOCTOPOHHEIO TpeyrolbHHEKA
ABC ornoxensl paBHbe orTpeskn AD, BE u
CF, xak nokasamo Ha pucynke 99. Tourn D,
E, F coengnHeHBl oTpeskamMu. [loxa:kuTe, 4TO
TpeyronbHuk DEF — paBHOCTOPOHHBH,

170 Orpesxn AB 1 CD mepecekaroTcda B UX 0DIIel
cepegude 0. Ha orpearax AC u BD ormeueHn!
roukn K w K, rax, uro AK = BK |, Jloxaynre,
uTto; a) OK =0K,; 6) Tourka O Je:EHUT HA OpH-
moit KK, .

171 Orpesxn AB u CD nepecerkaroTrca B HX oDIIel
cepegude O, toukn M 1 N — cepeiHHEI oTpes-
ko AC u BD. Hoxamwure, uro Toura O — ce- F
penuHa orpeaxa MN.

172 CropoHsl  PABHOCTOPOHHETO  TPEYTrOJIBHHKA
ABC npomonKeHbI, KaKk MOKasamo Ha PHCYH-
ke 100, Ha paBHBIe oTpesku AD, CE, BF. [lo-
Kamure, uro rpeyvroinsHur DEF — pagHoctTO-
POHHMH. /

173 B tpevroavuurxe ABC ~Z4=38°, AB=110°, p E
ZC=32° Ha cropone AC ormeuedbl Touru I}

u E Tax, uto Toura D nemnr Ha orpeske AE, Pwc. 100
BD=DA, BE=EC. Hatinute vron DBE.

174 Ha pucynre 101 OC=0D, OB=0E. Jlokamnre, uro “ABL Fpom/materallon
OObdacHHTe cOoocod Ha3MepeHHMA ILMHPHHBL ozepa (oTpesra AE Ha
pucyare 101), ocHOBAHHEI HA 3T0H 3agade.

175 Horamure, uTO0 TpeyroabHHEH ABC u AEB,C, paBHBI, ecau
ChI TPEYTOJNLHHKOB,

176 B rpeyroasaurax ABC u ADC cropoust BC u AD pagHe 4 1epe-

ceramTcH B Toure O, LJOAC=Z0CA. oramure, 40 TPEyIO/ib-
HuEE ABO u CDO paBHLI.

177 Ha pucynre 102 AC=AD, AB 1 CD. [loramxure, utro BC=BD 1
ZACB=-ADRBR,

Puc. 99

B
B C
’ I
0
C O] D
DB F \\//
Puc. 101 Pwc. 102 A
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178% [orkaxkuTe, YTO YI0OJ, CMEKHBIH C YIJIOM Tpe-
¥IOJBHHES, DOJBIIE KAMA0I0 U3 ABYX APYTIHX
VIVIOR TPEYTONLIHKA,

179* INoramure, uTo MABC=/ABC,, ecun
LA=LA,, £LB=/B,, BC=B,C,.

180%* Ha croponax yvria XOY orMeueHbl TOYEH 4, B,
Cu D rar, uro OA=08, AC=BD (puc. 103).
IIpaveie AD un BC mnepeceralorca B Touke F.
Horaxure, uro ayu OF — OucceKTpHca yria
XO0Y. Onuumnre coocod mocTpoeHus OHUCCeK-
TPHCEL YIVIa, OCHOBAHHBIA Ha 2TOM (haxTe.

181% Ilpu pemneHUH TeOMETPUYECKHX 34084 4ACTO
HCTIONB3YVIOT JONOMHHTEILALIC TTOCTPOCHHA.
OnHO U3 TAHHX IMOCTPOEHHH CBAZAHO C MemodoM yOE6eHUA Me-
duanst: eciu AM — wmenuana rpeyroasEnka ABC, To crpourca
orpesok AK rTagoil, uro Touka M ABISETCI ero cepeannoi.

HoraXHTe ¢ IIOMOIIBK MeToda VIBOSHHA MelHaHbl, YTO Tpe-
vroabHuen ABC u A, BC, paesbl, ecniu AB=A B, AC=A,C,,
AM=AM, , rne AM n AJM, — MeInaHK TPEYTOMLAHKOR,

182* ITanw gea TpeyroabHura: ABC u A, B,C,. UagectHo, uto AB= A B,
AC=AC,, LA=/A,. Ha croponax AC u BC rpeyronsunka ABC
B3ATEI COOTBeTCTBeHHO Toukw K u L, a Ha croporax AC, u B,C,
Tpeyronbaura A BC, —rmouku K, uw L, Tar, uro AK=A K,
LC=L,C,. Horaxure, uro: a) KL =K ,L,; 6) AL = A, gauan c vk.com/material100

183* Hawwer Tpu Touku A, B, C, Jemxallie Ha OJHON OpAMOI, W TOU-
ra D, #He nemanian Ha srou upamoi. loxamure, uro mo Kpaii-

HeH Mepe OBa H3 Tpex oTpeskoR AD, BD u CD me parHBI Ipyr
ApPYTY.

184* Ha boxoBmx croponax AB m AC paBpobenpeHHOTO TPEYTOILHH-
xa ABC ormetdennl TourEH P A @ Tam, uro LPXB=/2QXC, raoc
X — cepeguHa ocHOBaHuA BC. [oramxure, uro B =CP.

185 IlocTpoiiTe OEPVIEHOCTE JAaHHOTO pajHyvca, HOPOXofdIIvVIo Hepes
NaHHVI0 TOURY, ¢ IEHTPOM Ha JAHHOH IpAMOIA.

186 IlocTpoiiTe OEpPYVAEHOCTE JaHHOTO palHyvca, HOPOoXodlIvio depes
JIBe JaHHBIe TOYEH.

187 Janot opamad o, Todxn A, B i orpesor PQ. TTocTpoiiTe Tpeyroin-
nuk ABC tak, urodn! Bepmnna C aesxana Ha npamoii ¢ 1 AC = PQ.

188 Jlawwl OKPYIRHOCTE, TOUYKH A, B w orpesor P@Q. Ilocrpoiire Tpe-
vroabHHE ABC Tax, uTobbl BepmuHa ¢ Iexala Ha JaHHOH
okpysuocTy u AC = PQ.

Puc. 103

189 E Ha cropore BC tpeyvronbEuEa ABC mocTpoiiTe TOUKY, paBHO-
VIAJIEHHVI0 oT BepmiuH A n C.

190 C pomonibic DHPKYJAS H JUHEHKH pasfgelHTe JaHHBIH OTPe30K Ha
YeThIPE pPABHBIE YaCTH.
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I'mama III

IlapaaneabHble NMpsAMBbIE
/ / 3 Ta Mmaea NOCBALLEHa U3YYeHWUIO nNapannencHsiX NpamMbIX. Tak Ha-
g — 3LIBAKOTCH [BE NPAMbLIE HA NNOCKOCTW, KOTOPkLIE HE Nepeceka-
ioTes. OTpesku napannenbHbiXx NPAMBbIX Mbl BUWOAWMM B OKPYXaOLen
S obcTaHoBke — 3TO ABa Kpas NPAMOYronsLHOro ctona, Asa kpas ob-
' Ve NOXKW KHWTW, ABe wTadrv Tponneindyca v 1. a. MNapannensHsie nps-
a MbIE WIPaNT B FEOMETPUW O4YEHb BaxHylo ponb. B aton mase Bbl
y y3HaeTe O TOM, YTO TaKO€ aKCMOMbl FreOMEeTPUM U B Y4EM COCTOMT

4 // akcuoma napannensHbiX NPAMbIX — 0AHa M3 CaMbIX W3BECTHLIX ak-
CUOM TEOMETPUMN.

IIpusraku napaJjjieIbHOCTH ABYX MNPAMBIX

24. Onpenenenne napanjelbHBIX
NPAMBIX i

B m.1 MBI orMeuasH, UTO ABe NPAMBIe JIHAG0
MMET OAHY OO0yl TOYKY, T.e. HepeceKamnTcH,
aubo He MMEewT HU OJHONH obmel To4YKH, T.e. He
nepecexKarTCH.

Onpeaenenne Puc. 104

,[[BE IIpAMEIe Ha OMIOCKOCTH HA3IBEIBAKITCA IIApPAJl-
JeaIbHBIMHA, CTH OHNW HEe NMePeCceKaroTeH,

IMapannensroctrs UpAMBIX @ 1 b oBozHAUYAKOT
TaK: a || b.

Ha pucvure 104 mzobpa:xeHbl OpaMbie a U b,
MepIeHANKYIAPHLIC K npamod ¢. B m. 12 M1 yvera-
HOBHJIM, YTO TAKHUE IIPAMBIE & U H HE IIepPeceranTes,
T. €. OHW HapajjebHbI.

Hapany c¢ mnapainenbHBIMH TIpA-
MBIMH YaCTO PACCMATPHBAIOT NapaJijielb-
Hble oTpe3kH. JIBa oTpeska Ha3LIBAIOT-
CH HapaJuIeJIBHBIMM, €CJH OHHB JeMHAT
HA [OapajjielbHbBIX NOpaAMbIX. Ha pucys-
e 105, @ orpeaxn AB u CD napanrneib-
el (AB||CD), a orpeskn MN u CD ne

Hapaasnensmme
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Puc. 105

napajjaeabHbl. AHAJOTHYHO oOnpeAeadeTcsa mmapaJ-
JIeJBHOCTH OTpe3ka W npamoi (pume. 105, 6), avua n
OpPSAMOM, OTPESKA M JAyda, AByX ayuedl (puc. 105, 8).

25, Ipussakun mapajineasHOCTH
ABYX TIPAMBIX

IIpamas ¢ HasLIBAaeTCd CeRYmIeH 10 OTHO-
HIEHWH) K IPAMBIM ¢ H , eClIH OHA IepPeceKAeT HX
B AByx Toukax (puc.106). IIpun nepeceueHnun nps-
MBIX @ B b ceKyvinell ¢ obpaayeTcd BOCEeMEb HepasBEp-
HVTBIX VIJIOB, KoTOopble Ha pHcyvHKe 106 obozmaue-
Hbl nndpamu. Hekoropele mapsl aTHX YIJIOB HMEOT
criealbHble HABBAHUA:

HAKPecT Jiemamue yriaei: 3 1 5, 4 u 6;

OIHOCTOpPOHHHE yIabl: 4 H 5, 3 1 6;

cooTBeTcTBennEIe yraeli: 1 w 5, 4 uw 8, 2 w
6,3 n".

Pacemorpum TpH npHM3HaAKA NapasjiellbHOCTH
JABYX NPAMBIX, CBA3AHHLIE C 3TUMH NapaM#H YIJIOB.

Teopema

T
Ecan npu nepeceyeHHH JABYX NPAMBIX CeKylie

HAKpeCcT JiejKallMe yriabl paBHBI, TO NpAMBIe Ia-
pajiieJbHBbI.

JoxasarenbcTBO
I[Iyere Upu HepecedyeHUl HPAMBIX & H b cery-

meil AB maxkpecT JeyKaniue Vrabl paBubi; Z1 =72
(puc. 107, a).
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MowaskeMm, uto a || b. Ecan vrael 1 1 2 npamoie @)

{(puc. 107, 6), To mpaMble @ I b ODepHeHIHKYIAPHBL @ A/
K opamod AB 1, caemjoBaTeNlbHO, IapajilelbLHbI. 1

Pacemorpum cayuai, xKorga yrael 1 m 2 He
IIpAMBIE.

M3 cepepunbl orpesra AB, Touru O, npoBeiém
nepunesguryiaap OH r npamoit @ (puc. 107, 8). Ha
npaMoi b oT ToukHd B 0oTJIOXHM O0Tpe3ock BH,, pae- / 2
HBIH oTpe3ky AH, Kax noxasano Ha pucvHEe 107, &,

u nuposBeneMm otpedor OH,. Tpeyronsamkn OHA

n OH,B pasHB TO ABYM CTOPOHAM W VIV MEHK- 6)
ny aumu (AO=B0, AH=BH,, Z1=/2), nostomy @ AI_
Z3d=74 u £5=.6. 3 papercTBa ~3=./4 cnegyer, 1

uro Todka H, nemuT Ha OpojoKeHMH ayua OH,
T.e. Toukn H, O u H, nmemxmar Ha oJHOH OpAMOI,
a U3 paBeHcTBa L5 = 26 creayer, uTo yrom 6 — nipsa- b 2
MOH (Tayk Kax yroad o — npamoii). HMrtar, npaMble
a W b nepneHAHKYIAPHE K npamvon H A, moatomy
OHH NapaJijieJibHBbI.

Teopema nokasana.

Teopema CxadaH ¢ vk.com/material100
E{!J""l le{ ﬂEpECE‘-I'EHHH JABYX ﬂpﬂMbe CE‘H:FI.[IEﬁ coO-

OTBEEeTCTEEeHHEBIe YIJbI pHBHH, TO HPHMB[E‘ napaﬂ-

JeJIBHEI.

JlokazaTeaseTBo

IlycTe npu ImepeceueHMH HPAMEBIX a H b ce-
KyIOleil ¢ COOTBETCTBeHHBIE VIJIBI DPABHEI, HAIpHMep
21 =22 (puc. 108).

Tax wKag yrasl 2 W 3 — BePTHKANBHEIE,
To Z2=.3. H3 »5THX JABYX paBeHCTB cCJIeIyeT,
yro £1=.3. Ho yram 1 u 3 — HakpecT Ie:KallHe,
IO3TOMY IpAMEBIe @ B b IDapailelbHEIL

Teopema gorazana. Puc. 107

Teopema

Ecniu npu nepecedyeHHM JBYX HNPAMBIX CeKylieH
cymMMa OJJHOCTOPOHHMX yriaos pasHa 1807, 1o nps-
MbIe NapaJjiielibHbl.

flapaaaeabvHbie

55 Pl AN b



JloxazarenbCTBO g /
IIycTs IpH HOepecedeHHMH IPAMBIX ¢ W b ce- 2

KYIEeH ¢ cyMMa OZHOCTOPOHHMX YIJIoB pasaa 1807, 3f 4
Haopumep £1+ 24 =180° (cm. puc. 108).

Tak wxak yrasl 3 u 4 — cMe:xHBIE, TO
Z3+24=180"., M2 aTux ABYX PpapBeHCTB cJelver,

qYTO HAKpecT Jexxamue yriael 1 m 3 paBHBI, H03TO- /
MY IpAMEBEIe ¢ 1 b TapaaienLIin.
Teopema noxaszaHa. Puc. 108

26. IlpakTiuecKkue Cnocodnl MOCTPOEHUA
napajieIbHBIX NMPAMBIX

[TpusHakyu napanienbHOCTH MPAMBIX JIEKAT
B OCHOBE CHOCOBOB TMOCTPOEHHA NapajeJbHBIX
OPAMBIX € TOMOMIBI0 PA3JIHYHBIX HHCTPYMEHTOB,
HCIOJb3yeMBIX Ha mnpakTHke. PaccmorpmMm, Ha-
npumep, cnocof MOCTPOEHHA NapajeNbHBIX TNpHA-
MBIX € MOMOILI) YEPTEKHOTO TPEYIroJBHHUKA U JIN-
HeHKH.

Y1006BI MOCTPOUTE NPAMYIO, IPOXOAAMIYIO He-
pes Touky M W mapannessnyio Aanfaoi npsavoi ¢, Pwe, 109
UPUIIOMKIM YEePTEHHbIH TPEYIOJbHUE K IIPAMOH a,
4 K HeMy JHMHellKy TaK, KAK NOKAa3aHO HAa pHCYH- )

material 100

ke 109. 3arem, nepegBuraa TpeyroJjbHUK BIOJb JIH-
neiixm, aodnémea Toro, urodnl Touxa M oxasanach

Ha CTOPOHE 3TOr'o TPeyroJlbHHMKA, W NPOBEAEM NpHA- e
mMyio b. Ilpambie @ 1 b DapalielbHbl, TAK KaK COOT- ____..-"‘":-"""f'

BETCTBEHHBIE YIJibl, 0003HAYeHHBIe HA pucyHKe 109

OykBaMu ¢ ¥ [}, pasHbl.

Ha pweyrare 110, ¢ moxasan cmocob mocTpo-
EHUH UAPAJJIENbHBIX LUPAMBIX LPH LOMOLK pelic-
IMIHHBI. JTHM CIIOCO0OM IIOJB3VIOTCHA B UepTe:HOH
NpaKTHEe.

AHanoruYHBIH crocod NMpHMeHAeTCA TPH BEI-

MNOJHEHHH CTOJAPHBIX DHEOT. rge nnA pasMeTHEH
napajuieflibHbiX IIPHMbBIX HCIIONALB3YETCH MAJdRa (,H,Be

JepeBAHHBIE MJIAHKH, CKpPeIUIEHHBIE IAPHUPOM,
puc. 110, 6). Puc. 110
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191

192

193

194

195

196

197

198

199

Jaxaum

Ha pucyare 111 npsmbie @ u b nepeceueHsbl
npamoi ¢. Horaxkure, uro a || b, ecnu:

8) L1 =87, 27 =148""

6} .21 =<6;

B) Z1=45° a yron 7 B 3 pasa Donblne yvriaa 3.
ITo mappnniM pmeynga 112 goxamure, YTO
AB| DE,

Orpesxu AB 1 CD mepecekaroTca B HX o0IIeit
cepengude. Hoxa:xure, uro npambie AC u BD
napailellbEEL.

Hcenonkaya panmHele pucyHEa 113, JoxkasruTe,
yto BC || AD.

Ha pucyvare 114 AB=BC, AD=DE, ~AC=707,
LEAC=35° Morasure, uto DE || AC.

Orpezor BK — OHcceKTpHCca TpeyvroJbHHEA
ABC. Yepes rouxy K npoeegeHa npamas,
mepecerkaiomas cropony BC B Tourke M Tak,
aro BM =MK. Hogamunure, uro npameie KM
1 AB nmapalieibHEL

B tpeyronsumke ABC yrom A paren 40°,
a yron BCE, cvmexubil ¢ yroom ACB, pasen
80°. Howramute, uTo OHcceKTpHca yria BCE
napanjensHa upamoin AB.

B rpeyroaeanke ABC £ A =40°, ZB=70°. e
pe3 BepuimHy B npoeenera npamaa BD rax,
uro Joyuy BC — duccexTpuca yraua ABD. [lora-
swure, uro upsamseie AC u BD papanienbHsl.

HauvepruTe TpeyvroibHik. Yepes RaXEIVID Bep-
LWIMHY 3TOr0 TPEVIOJBHHEKA ¢ HOMOIILH) 4ep-
TERHOTO VrOTBHUKA W JAHEHKNT TPOREJHTE
NpAMYI0, OapaljeJLHyIo IPOTHBOIOMOAIION
CTOpOHE.

HauepruTe TpeyvromrHux ABC M oTMeThTe
Touky [ ma cropone AC. Yepes Toury D ¢
IOMOINBK YepPTE:HHOIo TPeyrolbHMEA M JIH-
HeHKH I[IPOBeJUTEe IIPAMbIE, IapaJLielbHbIe
JBVM JIPDYTHM CTOPOHAM TPEYTOILHUKA.
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E Axcuoma IapajJdjleJIbHBIX TIPDAMBIX

27. 00 akcuoMax reoMeTpmuu

Hayuaa ceolicTBa reoMeTpHudecKHX (DHTYP, MBI
poxasann pax teopem. Ilpwm sToM MBI OnmmMpanucs,

KaK IpaBuJIo, Ha JIOKasaHHbIe paHee TeopeMbl. A Ha
YEéM OCHOBAHBI [JOKA3ATENbLCTBA CAMBIX IEPBBIX Teo-
peMm reomerpun? OTBeT Ha 9TOT BOIPOC TAKOH: HEKO-
TOpBIE YTBEDIKAEHHA O CBOHCTBAX TeOMETPHYECKHX
(puryp npMHUMAaOTCA B KaYecTBe MCXOMHBIX I[0JIO-
FEeHui, Ha OCHOBE KOTOPBIX JOKasblBAKOTCA jgajee
TeopeMbl M BOODIEe cTpoUTCA BeA reoMerpuda. Takne
HCXOJHBIE IOJMOMKEHUA HA3LIBAIOTCA AKCHOMAMH.

HeroTopslie akcnoMbl 06171 c(hOpMYIHPOBAHBI
ellé B NMepBoil ryiase (XOTA OHM M He HA3BIBAJINCH
ram axkcuomamu). Hanpumep, akcuomoit spnsdercs
YTBep:KJAeHHe 0 TOM, UTO

|
yepes a100b1e IBe TOYKH NPOXOANT NpAMAasfi, H NMPH-

TOM TOJIBEO OJHA.

Muorme apyrue akCHMOMBI, XOTA W He ObLIM
BBEIZIEJIEHBI 0000, HO (haKTHYeCKH HCIOJL30OBAJINCE B
HAIIUX paccyxaeHnax. Tak, cpaBHeHHe OBYX OTpes-
KOB MBI TTPOBOJMJIN € NOMOIIBIO HAJOMEHUA OJAHOTO
oTpeska Ha Apyroii. BodaMOMKHOCTE TAKOIO HAJOMKE-
HHUA BEITEKAET H3 CJeAVIOIeld aKCHOMBI:

- |
Ha J1000M JydYe OT ero HAa4Yaja MOMKHO OTJIOKHTH
OTPe30K, PABHBIH JITAHHOMY, M MPHTOM TOJIBKO OIMH,

CDHBHEHHE ABYVX YIJIOoB OCHOBAHO Ha aHA4IO-

I'MYHOM AKCHOME:

===
ot moboro Jdyda B 3aJlaHHYH CTOPOHY MOMKHO OT-

JOMKHMTH YroJi, PaBHBIIH [JAHHOMY HEpPA3BEPHYTOMY
yriy, ¥ IPHTOM TOJBKO OJIMH.

Bece atm akcHMoMBl SABIAAKOTCHA HaArnmagHo ode-

BHIHBIMI H Heé BLISBLIBAKT comHeanii. Camo cioBo
¢«AKCHOMa» IPOHCXOIHUT OT TI'pedeCKOro <«aKCHOC:,
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4YTO O3HAYAET <«IeHHBIH, focToHHBI». [lomHBIN cnin-

COK aKCHOM ILIAHHMETPHH, NPHHATBIX B HAaIIeM

Kypce reoMeTpPHH, Mbl IPHBOAHM B KOHIE VUeOHHKA.
Takoit noaxojs K MDOCTPOEHHK TE€OMETPHH,

Korja cHadasa (opMyJMpyIOTCA HCXOJHBLIE 00

MMEeHHuA — AKCHMOMEI, & 3aTeM Ha WX OCHOBe IYTEM

JOTHYECKHX pAaCCY:KIeHHH MIOKA3LIBAIOTCA Ipyrue

VTBEDKIEHNA, 3apojauJica emeé B rayboroil gpes-

HOCTH M OBLT M3J0MeH B 3HAMEHHMTOM COYMHEHWH

«Hauana» japeBHerpeuecxkoro yueHoro KEpkampaa. Esxang

Hexotoppie m3 axcuom Eskamza (wacte ua mHux I B. go m.o.)

OH Ha3LIBAJ MOCTYJaTaMH) M ceiitiac MCmoJL3VIOT-

cA B Kypcax reoMeTpHMH, a caMa TIeoOMeTpHA, H3-

aoxenHans B ¢Hauanaxs, HazblBaeTes €BRINWIOBOMH

reoMerpHeii. B chenviomnmeM OVHETe MBI HDO3HAKO-

MHMCSA € OJHOH M3 CAMBIX H3BeCTHBIX AKCHOM Ieo-

MEeTpPHH.

28. AxkcnoMa mapaieJbHBIX IPAMBIX

PaccMoTpHUM NPOM3BOJILHYIO IPAMYIO ¢ U TOU- CkauaH ¢ vk.com/material100
Ky M, me Jeskamyro ma med (pme. 115, a). Hoxkamen,
uTo Yyepes TOYKY M MOMHO IIPOBECTH HPAMYI), I[Ia-
pajllenbHVID OpAMoi a. A aToro npoeeliéM 4yepes
Touky M JBe IpAMEBIe: cHadyala NPAMYI ¢ IepleH-

IUKYJIAPHO K IOpaMoil ¢, a 3aTeM IpaMywn b nep-
MEHARKYJIAPHO K Tpamoi ¢ (pwe, 115, 6), Tax xax 4 M
HPpHAMBIE @ U D UEPUEHJUKYIHPHBL K UPAMON ¢, TO .
OHM mapaJuleibHBbI.

Hrax, uepes Touxky M npoxoaur npamaa b,
mapaaneansiag nmpamoil ¢. BosHmkaeT caeayvIOnIHi
BOIIPOC: MOMKHO JH uepes TouKy M nposecrn emg
OAHY LPHMY, LAPAJLIENBHYIO UPAMON a? i) B

Ham mnpepcraBiadeTcda, UTO ecial IpAMYIc b M “
¢TIOBEPHYTb» A&)e HAa OYCHb MAJBIH YIroJd BOKDYT >
rouru M, 1o oHa unepeceuér npamyw a (upsamax b’
ua pucynre 115, §). UapMu croBaMu, HAM KadeT-
cd, 4To 4Yepe3d TOUKY M Helnb3A HpOBeCcTH APYIVIO - -

IpaMyvio (OTIHYHYH oT &), ODapanrinelbHVID Opd-
MOH . A MOMKHO JH 9T0 YTREeDKICHHC JOKABATL? Puc. 115

Haparrersrwie
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Jror Bompoc MMeeT OOJBIIVIO MCTOPHIO.
B «Hauamax» EBKIHIa colep:KHUTCs HNOCTyIAT (md-
TeIH mocTyaar EBkamaa), M3 KoTOporo ciaeayer,
YTO Yepes3 TOYKY, He JIeXKANIYI0 Ha JaHHOM npsa-
MOIl, MOMKHO NPOBECTH TOJNBKO OJAHY HNPAMYH, la-
pannensHyYH aaHHOM. MHOrme mMarteMaTHKH HadH-
Had ¢ ApeBHHX BpeMeéH NOpeJOpHHHMAJIHN OONBITKH
JOKAas3aTe NATBIN moctynar EBKauaa, T. e. BBIBECTH
ero M3 Apyrux akcuoMm. OlHAKO 3TH MONBITKH Kai-
OBl pa3 oxkassiBaaAMch HeyaaunbiMu., W jaumbs B
XIX B. OBIIO OKOHYATEIBHO BBIACHEHO, UYTO YTBEPIK-
JeHHe 0 eJHHCTBEHHOCTH OPAMOM, DPOXOgAINeHd te-
pe3 AaHHVIO TOYKY NapajllelnbHO JaHHOH NpAMOI,
HE MOET OBITh JIOKA3aHO HA OCHOBE OCTANBHBIX aK-
cuoM EBkIHIa, a caMo ABIAETCA aKCHOMOIH.

OrpoMHVIO pOoJib B pelIeHHH 3TOT0 HEeIpOCTOro
BOIIpOCA CHITPaJ BeJHKHH pyccKHH maTteMaTHnk Hm-
Konait Ueanosnu Jlobauesckmii (1792—1856).

Hrak, B KadecTBe ellé OJHOTO0 M3 MCXOJHBIX
OOJOKeHHH MBI IpHHHMaeM aKCHOMY Iapajliel]b-
HBIX NMPAMBIX.

H. H. Jlobauescrmii
(1792—1856)

CrauaH ¢ vk.com/materiali00

e
Yepe3 Touky, He JIeKAlNYH HA JAHHOH NPAMOH,

APOXOIHT TOJBKO OJHaA NOpAMad, DapajalelbHaA

JTaHHOIM,

YTBepaeHnA, KOTOPBIe BBIBOOATCA HEIo-
CPeACTBEHHO M3 aKCHOM HJH TeOopeM, Ha3bIBAIOT-
e canepcreusvmu. Haupumep, yreepigenun 1 u 2
(cm. c. 36) ABIAKTCA CHAEJCTBHAMH N3 TEOpPEMBI O
buccexkTpuce paBHOOEIPEHHOTO TPEYTOJbHHAKA.

PaccmoTpuM HeKOTOpBIE CIeACTBHA H3 aKCHO-
MbI TapajjieJbHbIX MPAMBIX.

1°. Ecam npamasn nepecerkaeTr OJHY H3 JIBYX mapaJ-
JeJIbHBIX NPAMBIX, TO OHA IlepeceraeT H IPYIryHo.

HelicreurenbHo, UYCThL LpAMBIEe @ U b ua-
panrielbHBl W IpAMAA ¢ IepecexaeT IpAMYI0 ¢ B
rouge M (puc. 116, g). Hokaxem, 4dTo nOpamad ¢
nepecexkaeT U npamvio b, Ecenow 0L mpamas ¢ He 1e-
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pecexana npamyvio b, To ugepez Toury M Dpoxomum-
1 OBl OIBe NpAMBIEe (IpAMbBIEe @ W ), HapaljlelbHBIE
npamon b (pue. 116, &). Ho aTo IpoTHEOPEUYHT aKCH-
oMe IIapaJLIeIbLHBIX NpAMBIX, M, 3HAYAT, OpAMad ¢
ImepecexacT TpaAMyIo f.

2%, Ecam paBe mnpaMBIeé NapajlielibHBI TpeTheil
NPAMOH, TO OHH NMapaJiieJbHBI.

[HelicTBUTEIBHO, IVCTh IPAMEIE a@ U b ma-
paljgensHbl IpAMoi ¢ (puc. 117, a). [oxaxken,
uro & || b. Jlomyerum, gTo mpameie ¢ W b Ae mapaJ-
JeJBHELI, T.¢. TIEPECCKAlOTCA B HCKOTOPOH Touke M
(puc. 117, ). Torma uepes Touxy M npoxomasaT gase
IpSMbIE (IPAMBIE ¢ U ), TapalIeNbHBIEe HPAMOH C.

Ho sTo npoTHBOpedYHT aKCHOME Iapasijie/lb-
HbeIX npambiXx. [losTomy Hame npeAnoiao:KeHue
HeBepHO, A 3HAYMWT, OpAMBIe @ U b mapailelIbEEL.

29. Teopems1 006 yriaax, o6pa3oBaHHBIX
OIBYMSI TIAPAJNICIbHBIMH NPAMBIMH
H CeKyIleH

Bo BcAKOII TeopeMe pas3IHYAIOT JBe YWACTH:
VCIOBHE M 3aKJI0OMeHHe. YCI0BHE TEOPeMBI — DTO
TO, 4TO JAaHO, a 3aKJHYeHHe — TO, 4TO Tpedyerca
NOKa3aTh.

Pacemorpum, Hanpumep, TeopeMy, BhIParKam-
VI NPH3HAK NapajijeJbHOCTH ABVX MPAMBIX: €CJIH
NpH NepecedyeHUH ABYX NPAMBIX CeKylieil Hakpect
JesKaniie yriasl paBHBI, TO IPAMEIe HapaJjesbHEI.
B aT0ii Teopeme ycIOBHEM ABAAETCA HepBad HaACTh
VTBEPKAEHHA: «OPH IepecedeHHn ABYX NPAMEBIX ce-
Kyiieil HaKpecT JeKaliue yIJbl paBHBI» (9TO JAaHO),
a 3aKJIYeHMEeM — BTOpPAA YaACTb: «IpAMBIE ImapaJ-
nenbHBI» (3TO0 TpebyercAa HOKasaTh).

Teopemoli, oOpaTHOH [JAHHOH, Ha3BIBAET-
cf TAKAA TeopemMa, B KOTOPOH yclIoBHeM SABJIAETCH
3aKJIOYUeHHe JAHHOH TeopeMBl, a 3aKJHYeHHEeM —
VCJI0OBHe JaHHOH Teopemsul. JloKakeM TeopeMEI,
obpaTHBIe TpéMm Teopemam 1. 25. OHH Ha3BIBaAOTCA
CBOHCTBAMH TADANTETEHRIX TPAMEBIX,
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Teopema

Ecam pnBe napajajeJbHbi¢ NPAMBIE IIepecedeHbl

CEH}'I[I.Eﬁ, TO HAKPeCT JekallMe YIJibl paBHBI.

JdoxasarensCTBO

IIycTe mapanlelbHBIe OpAMEIe @ U b IIepece-
uyeHBl cexymlell MN. JlorameM, UTO HaKpecT Jie:Ha-
oIue VIO, HanpuMmep 1 1 2, paerb (pue. 118).

Hooyerum, uto yrasl 1 u 2 He papHBI. OT-
noxuM ot avaa MN vron PMN, paspmnifi vray 2,
Tar, 4Todel SPMN 1 22 0blIHM HaKpecT Je:EKaIMHMHI
YIJIAMHE IIpH IepeceueHHH OpAMBIX MP 1 b cervineii
MN. Ilo nocTpoeHHIO 5TH HAKPecT Je:dallie VIVIBL
paBHBI, nostomy MP || b, Myl mDorydnan, 4TO 4deped
Touky M npoxonar e npAMble (Opamble ¢ 1 MP),
napalielbHble IpaMoll b. Ho 3To OpoTHROpeYHT ak-
CHOMe MapalllebHBIX OpAMBIX. JHAYHT, Hallle ToOV-
OIeHHe HeBepHoO H 21 =./2. Teopema JokasaHa.

3ameuanmne

IIpun moxasaTenbCTBe 3TOH TeOpeMBI MBI HC-
NOAL30OBAIN CIIOCoD paccyRACHMH, KOTOPLIH Hasbl-
BaeTCA METOIOM JOKABATEIRCTBA OT MPOTHRHOTO.

MpI TpeInoaoAanaN, ITO IIPH TICPeCceteniy IIa-
panIeSLALIX NpAMBIX ¢ W b cexymen MN maxpecr
JesKalme yrael 1 |1 2 e paBObl, T. €. OPEIITOIOAHIH
OTPOTHBOMOJMOMKIIOE TOMY, YUTO HYAKHO JoKasaTtnh., Me-
XOAA U3 DTOT0 IPEeAIOJOMEHNA, TYTEM paceyaIcHuiT
MBI TPHINIH K OPOTHBOPEYHIO € aKCHOMONR TmapaJ-
JeALULIX OPAMBIX. O9TO 03HAYACT, YTO HAIIC IIPeIIo-
JTOMEHHUE HEBEPHO U, CJAeJoBaTeNnbHO, L1 =/2,

Taxoil crmocod paccys;KACHMH YACTO HCIIOAL3Y-
eTcd B MareMarike. Mol M DOJL30BATHCE M paHee,
maopuMep B 1. 12 OpH J0KAZATEILCTBE TOTO, UTO
IRE TIPAMBIC, TICPINEHAHKYIAPHLIC K TPEeTHEeH, HE TIe-
peceKaroTca. JTHM Ke METOAOM MBI TTOJNL30RATHCE
B 1. 28 mpH JokasarteancTBe caeacTeui 19 w 29 us
AKCHOMEBI TAPAJIEeNbHBIX NPAMBIX.

Cnencreue

Ecnum npamas neprneHIHKyJAsApHaA K OJHOH W3 JBYX
napajaieabHbIX NPAMBIX, TO OHA MePHeHAHKYIAPHA
H K PYTroM.
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HeicTBHTEILEO, nOvere allb, cla, T.e. a
Z1=90° (puc. 119). Ilpamaa ¢ DepecekacT Opd- g
MYIO @, HOBTOMY OHa IIepecekaeT TaKxe IpaMyio b. 5 b
IIpu nmepecedeHTH TMapalJeJLHLIX TPAMBIX ¢ W b
CEeRVIIEN ¢ 00pasyoTes PABALIE HAKPECT JIeRAIHE
yrael: £1=22. Tark rarw £1=90° 10 B £2=90°, PpPuc. 119
T.e. ¢ 1l b, auTo U TpeboBATOCE JOKA3ATE.

Teopema

Ecniu aBe mnapaanensHble NpPAMBIE DepecedeHbl
CeKyllei, To COOTBeTCTBeHHbIe YIJibl PaBHBI.

JoxkazaTeiasCcTBO €
IlveTs mapanmenbHBIE OpAMBIe ¢ B b IIepe- /2 b
CeUeHBl cexyimeil ¢. Jloxasniem, MTO COOTBETCTBEH- YR

HbIe yribel, HanpuMep 1 u 2, pasasl (puc. 120). Tax
rax a|| &, To HagpecT Jdexianiie vriakl 1 ¥ 3 paBHEL

Yrasr 2 1 3 pasabl gar sepruransssie. M3 pasencrs 1 po
Z1=/83u Z2=.3 cnenyver, uto L1 =.2. /
Teopema nokazana.

Teopema Puc. 128...1 ¢ vi.com/material LOO

Ecau nee napaJuieibHbIe NPsAMBIE NEePecedYeHbl CeKy-
uiei, To CymMmMa OJJHOCTOPOHHHMX yrioe pasaa 180°.

JlokazaTeJbCTBO

Ilyers napasiensHbie LIPAMbBIE @ U b Lepeceue
HEI ceryigeil ¢ (cm. pue. 120). Horkaxkem, Hanupumep,
uro 21+ £4=180° Tak xak a || b, TO COOTBRETCTBEHILIC
yrasl 1 1 2 paBEBI. ¥rubl 2 H 4 cMeXHBIE, IOITOMY
2+ 74 =180°. W3 pasencrs L1=/2u /2+ /4 =180
caeayer, uro L1+ 24 =180°.

Teopema noxkaszaua.

S3ameuanue

Ecnmun nokasama HekoTopasa Teopema, TO OT-
cro/la ellé He cjaeayeT CHpaBeJIMBOCTE ODPaTHOTO
yreep:aenun. Bonee toro, obparHoe yTBep:KieHUe
He Bcerja BepHo. [IpuBegém npocrtoit npumep. Mel
3HAEM, YTO €CJIM YIrJbl BEPTHKAJIBHBIE, TO OHH DaB-
HbI. O6paTHOE YTBep:KAeHHe: «eCJH YIJIbl DABHBI, TO
OHH BepPTHKAJbHBIE», KOHEYTHO Ke, HeBepHO.

Hapagneastse
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30. ¥rael ¢ COOTBETCTBEHHO
napajijiebHLIMH HWIH
nepneHJIHKYISIPHBIMH CTOPOHAMH

Hokaxem Teopemy 06 yriax ¢ COOTBETCTBEHHO
napajie/lbHBIMA CTOPOHAMH.

Teopema

Ecan ¢cTopoHBI OHOTO yria COOTBeTCTBEHHO NMapaJj-
JeJbHbBI CTOPOHAM JPyroro yrija, TO TaKHeé YIJbI

HJIM paBHBI, HJIH B cymme cocrasasawoT 180°.

JlokasaTeabcTBO

Ilyers ZAOB u ZA0QO B, — nasHsie yriabl
u OA| 04, OB|O,B,. Ecom yron AOB passép-
HyThIH, To U yroa A0 B, passépHyThlil (00bACHU-
Te [HoYeMy), IIOATOMY 9TH VYInbkl paeHbl. IIveTs yrou
AOPB mepaspepuyToIH. BosModHEBIe caviad pacloso-
meHuAa yraoe AOQOB u A0 ,B, nsobpakeHbl Ha pH-
cyake 121, a u 0. Ilpamaa O B, nepecexaer IpaMyIO
0,A, 1, CIEA0OBATEILIO, MEPECCKAET MapalIeaLIYIo
eit mpamyio OA B wexoropoit Touxke M. Ilapannenn-
HBIe npamele OB u OB, nepeceuensl cexyimein OM,
LHOATOMY OIUH M3 YIVIOB, ODPA3OBAHHLIX IIPHU IIEPECE-
yeHUH npAMeIX OB, u OA (yron 1 Ha pucyHKe 121),
paeger vray AOB (kar HakpecT Jde:xaniue yriabl). Ila-
pannentHble npaAMble OA u (0,4, nepecedeHBl CEKY-
mei Oy M, nosromy mmbo 21 =2A0,B, (puc. 121, a),
nubo L1+ 24,0.B,=180° (puc. 121, 9). HUs pasen-
crea £1=/A0B u noclelHUX JBYX PABEHCTBE CJe-
nyer, urto nmbo LAOB=/A 0B, (cm. puc. 121, a),
mubo LAOB + 2 A,0,B,=180° (cm. puc. 121, &).

Teopema moxaszaHa.

HokakeM Temeps TeopemMy 00 yriaax ¢ cooT-
BETCTBEHHO NMEPHeHIHKYISPHBIMH CTOPOHAMH,

Teopema

/ 0, A,

CrauaH ¢ vk.com/material100

6)

Ecam cTopoHBl OJHOTO yria COOTBETCTBEHHO Nep-
NEeHANKYIAAPHE] CTOPOHAM JApPYyroro yrja, To Takue
VIJIbl MJIH PABHBI, HJIH B cymMme coctaBaaior 180°,

&4
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JlokazaTeJbCTBO

IIyete ZAOB n £A,(,B, — naHHble yIJbl,
0OA1OyA,, OBLOB,. Ecin yron AOB pa3sBép-
HYTHIH HIH IpAMoH, To U yroa A,0,B, pa3zBépHY-
TEIH HIM OpaMoH (o0LACHHTEe IIOYEeMY), IOSTOMY
aru yrasl passbel. llyers ZAOB <180°, OO A,,
O¢ OB, (cniyuan OO0 4,, OO0 B, paccMoTpuTe
CAMOCTOATEILHO).

Boamoxas! gBa cayuasa (puc. 122).

1% ZAOB<90° (cm. pme. 122, a). IIpose-
mem nyvu OC Tap, uTobBI OpaMble OA n OC dBpLIH
BRAHMHEO NepIeHAHKVIAPHBEIMH, a Touku B u C
Jeall [0 pasHsle cTOpoHBI oT mpamoin OA. Ila-
aee, Tmporeném ayu OD rmak, UTOOLI OpPIMLIC
OB w 0D 6B B3aUMHAO TEPTeHIHKYIADHBI-
MH, a ToukH C n D jgemanm Do ogHY CTOPOHY OT
npamonn OQA. Ilockonpry LAOB=90°"---A0D n
Z00D=90°—- A0, to ZFAOB=_./-0C00D. CropoH:l
yrna COD cooTBEeTCTEEHHO NapalilelIbHEI CTOPOHAM
yrna A,0,B, (o0bAcCHHTEe modemy), HOITOMY JHOO
LCOD=/A0B,, audbo LCOD+-2£A,0B,=180°,
Crneposarensno, aufo ZAOB=/A0,B,, mwubo
LZAOB+ ZA,0,B,=180".

20, FAOB>90° (em. puc. 122, #). IIpose-
pem nyu OC rar, yrodbsr yron AOC ObL1 CMEHHBIM
¢ yvraom AQB. ¥ron AOC ocTpblli, H ero CTOPOHEL
COOTBETCTBEHHO NepHeHJNKYIAPHBI CTOPOHAM YyrJja
A,0,B,, Creporarensuo, anbo ZAOQC+ LA0.B, =
=180°, mudo LAOC=-A0,B,. B neprom ciuy-
uae LAOB=-/-A0,B,, Bo Bropom cayuae LZAOB+
+2A,0,B, =180°.

Teopema mokaszana.

Jaxaum

Puc. 122

CkadaH ¢ vk.com/material100

201 ans rpeyvroasHUK ABC. CEOJABKO NPAMBIX, HAPAJIEILHBIX CTOPO-

ne AR, MOIKIIO MPOBRECTH deped Beprnuny C7

202 m Yepes Toury, He JerRANVID HA TPAMOH P, TPOBEIEHEl YEeTRIDE
nmpAMbie. CKOTBKO T3 8TUX NPAMBIX HepecexaioT npamyio p? Pac-

CHMOTPIHTe BCe BOSKMOMEHEBEIE CJIVHUAIL.

203 Ilpsveie a W b NepNeHAMKYIAPHBI K TIPAMON p, TIpAMas ¢ mepe-
cexaeT nIpaMyio a. [lepecekaeT Iu mpaMas ¢ mpamMyio b?
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=

P 5 fy/ i f\T 3"
/T \ i~ P
' ¢ 107° 92°
™
B D E C @// /

Puc. 123 Puc. 124 Puc. 125

204 TIpsamasa p napajaneanna cropoue AB tpeyroasnuka ABC. Jloka-
HHUTe, uTo npamble BC 1 AC mepeceKalT IPAMYIO p.

205 Ha pucyrre 123 AD||p u PQ| BC. Horamure, 4ro upaMas p
nepeceraeT npameie AB, AFE, AC, BC u PQ.

206 CyMma HAEpeCT JAeKAINHX VIVIOB [IPWM [ePeCedeHUM JBYX
& pajaIeNBHEIX IPAMEBIX ceKyoield pasuHa 210° Hailinure aTn yras.
207 Ha pucvare 124 opamble @, b 1 ¢ DepeceueHsl DpaMoil d, 21 =427,
£2=140°, £3=138", Kaxue u3 UpaMBIX a4, b 1 ¢ DapayiebHbI?
208 Haidinure Bece yraesl, 00pA3OBAHHLIE LPU [EPECEUEHHH JABYVX
TMapaMTeNbHEIX MPAMBIX & W O CeRyIIen ¢, ecs:
a) omun w3 yraor paren 1507;
G) oaHMH H2 yraoB Ha 707 DoIbllle OIpvyroro.
209 FKonruwl oTpesxa AB mearT Ha IapajlJelbHBIX IPZMBLX ¢ M. b.

rmaterial100

IIpamas, npoxonAniad depes cepeluHy (J aToro OTpesEa, Ie-
peceraer upsmeie a u b B Tourax C u D. Hoxramure, 9To
CO=0D,

210 Ilo papppiM pHcyHEEa 125 maiimure 1. 7 . Id/
211 PN ,4ABC=70°, a /BCD=110°. Moryr iu et
npamele AB i CI) OBIT: b / A
a) IapajjelbHBIMU; g ¥
0) mepeceraAIIMIca?

212 E OTeeThbTe Ha BOnpochl 3ajgauym 211, ecan
LZABC=658° a ZBCD =105".

213 DPas»ocTh JBEYVX OJHOCTOPOHHHX VIJOEB IIPH Ie-
pecedeHy ABYX NAPAJLIeNBHBIX HPAMBIX Ce-
gyugei pasua 5(°, Haiigure arm yris.

214 Ha pucyvare 126 a || b, ¢ || d, £4 =45, Haiini-
Te yruiel 1, 2 u 3.

215 [sarena P, u P, nojeeiensl HA KOHUAX HUTH,
TepeKuHyTOH wgepes Omoxkm A nw B (pue. 127).
TpeTee Teno P, noaBelleHO K TOH e HUTH

B Toure C u ypassosemusaer rena P, u P, UP ! P:D
(Ilpu srom AP || BP,||CP;.) Horamwure, HTO
LACB=ZCAP, + ZCBP.. Puc. 127
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216 [lBe napanielbHBIe OpPAMEIe ITepeceueHBI cekymoleid. [loxaixure,
uro: a) OMCCEeRTPUCHl HAKPECT JEMALINX VIVIOB [IAPAJLIeNIbLHb]
D) BUCCEeRTPUCHT OJIHOCTOPOHHAX VIVIOB MEPIEeHHKYISPHEI,

217 IIpawmeie, cogep:xaiine BeicOTHL AA;, 1 BB, TpeyronsHura ABC,

IepeceKawTed B Touke H, yvron B — Tyvnoi, ~C=20° Hafimure
yvrom AHB,

Bonpocs!r aas nmosropenus K raase III

1 [afiTe onpefeseHHe ODapalilebHEIX IPAMBIX. KaKkHe ABa oTpeska
HasLIBAIOTCA DAapaIiaelbHBIMM?

2 YTo TaKoe CeKyIIad [0 OTHOIIEHHIO K IBYVM npamMbeiM? HasoBurte
maphkl VIJIOB, KOTOpbIe 0o0pasyioTca IPpH IIepeceueHHH ABYX Op:A-
MEIX CEKVILEe.

3 IoxaxkHTe, UTO eCIH IPH HepeceueHMH ABYX NPAMEBIX ceKyIiOei
HHHPEET Jedxamue viJlbl pﬂ.ﬂl:lhl, T LlpHMble llapa.ﬂﬂe.‘lbl—lbl.

4 Jloxa:HuTe, UTO eCIH IPH HepeceUeHHH ABYX NPAMEBIX CeKyIleil
COOTEETCTBEHHBIE YIJIBL [_’]HBH.]:.]., TD llpHMblE‘ 11apa.:u1e.11bﬂb1.

8 JloramHuTe, UTO eclH [OpPH IepeceUeHHH IBYX OPAMBIX CeKVIlei
CYMMa OJHOCTOPOHHHX VIJIOB paszHa 180°, To OpaAMble Iapai-

JABTEBEHRK,
6 Paccraxure 0 uparkTHuyecKUX Clocob0ax UPOBEUEHUHA LAPAJLIE]b-
HBIX TIPAMBIX, CxayaH ¢ vk.com/material100
7 ObbAcHUTE, KAKNE YTBEPIeHUH HasblBarTCH axcuomammn. Ilpu-
REJAUTE TTPUMEDPEI AKCHOM,
8 Horamure, 4r0o uyepes JAHHYVI0 TOUKY, He JIEMAUYVIO HA JAHHOI
TPAMON, TPOXOIUT TPIMAS, TAPAJIeTEHAS JTAHHOM,
9 Cdopmynupyiire AKCHOMY 1IAPAJLIEIEHBIX IIPHMBIX.
10 FKaroe yTBep:EJIeHHe HaswlBaeTcA cijelcTeBHemM? JloxkaxkmuTe, UTO

IPAMA, IePeCeHKawninas OJHY M3 IBYX LAPANJIeNbHBEIX LPAMBIX,
mepecerKaeT v JIPpyryio,

11 Jora:xuTe, UTO ecJH ABe NPAMEIe ODapalljieJ]bHBl TPEThel IPAMOH,
T OHKM Llﬂ.[]HJlJIE.}lebl.

12 Kaxag Teopema HasulBaeTcd o0OpaTHoH gaHHoI Teopeme? Ilpuse-
IHTe IIPHMephl TeopeM, 00PATHRIX JTaHHEIM.

13 JlogawuTe, 4TO NMPH TEPECEYEHWH JIBYX TAPANIETBHBIX TPIAMBIX
CeKYIIel HaKpecT Jiedaline Ykl paBHEI.

14 [Morazxure, 4To €CAH UPAMAH LHEPUEHAHKYVIHAPHA K OLHON U3 ABYX
TapanaJe bHBIX NMPAMBIX, TO OHA NMEPNEeHAHKYIAPHA W K APYVTOM,

15 [Hora:xuTe, UTO OpPH HOepecedeHUH IBVX IapallelbHBEIX IPAMBIX
CeRVIIen:
a) COOTBETCTRCHHLIC YIVILI PABRILI;
0) cyMMa OQHOCTOPOHOIHX YIVIOB pasHna 180°.

[apanaeasrbie
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16 CohopMyaupyiTe H JOKaKHTe TeopeMy 00 VIIax ¢ COOTBeTCTBEHHO
HAPAJIEIBEHBEIME CTOPOHAMH,

17 CoopuyaupyiTe W JOKAKNITE TeopeMy 00 VIVIAX ¢ COOTRBETCTBEHHO
NePIeHIUKYIAPHEIME CTOPOHAMH.

ﬂ;ﬂ'ﬂ OJIHHUTEJBbHBIE 3a1a4YM

218 Ha pucyere 128 CE=ED, BE=EF u
KE | AF. Horamure, uro KE || BC.

219 Ilpswmas, TPOXOASIIAS Yepes Cepenny
GHcceKTpHCEl AD Tpevrompumka ABC u
NepneHAUKVIApHaa & AD, nepeceraer

B C

cropouy AC B rouxke M. Jloxamure, uro A D F
MD| AB,. Puc. 128

220 Tlo pgamupiM pHeyHEa 129, a) Haiiamre
yroa 1.

221 Ha pwueyare 129,0) DE — 6uccerkTpHca
yroa ADF. [lo gaHaeiM pucyHKa HauguTe a)

VIVIEI TpeyroabHHEKa ADE, /\
1 [¥]

222 TIlpamoie a W b TapalleJbLHLI IpAMOI c. -
Horaxute, uyro Jgwbad OpaMadg, Iepece 5“7 %}f
Cray |

KAKOMIAA OPAMYIO ¢, [HEPECeKAeT TAKIKE H \(K.com/material100

- opaMyIo 0. C/MHS” A b

Ilpamoie ¢ 1 & nepecexaorca. Momxmo am
NPOBECTH TAKEVIO OPAMYIO, KOoTOopad IIepe-
CeHaeTr [IPHAMYID 4 W IIAPAJLIedbHA IIPH-
moi 8?7 OTBer obocuyiire,

224% Hanot ape npamoie ¢ 1w b, JTokamuTe, 4TO
ecai J00ad OpaMad, IepeceKallnas Ipda-
MY @, LIePeceraeT W upaAMyi b, To ups-
MBIC ¢ ¥ b mapaiiaelLiL.

225 JloxakuTe, UTO €CaIHd TIPH Tepecevdyelun
ABYX NPAMEIX @ U b cexyIneil HaKpecT Je- puc. 129
MLALILME YIVIbL HE PABHBL, TO LIpAMble @ 1 b
TEPeCeRKATOTCST,

226 Jawsr tpeyroasauk ABC w toukmw M w N Taxwe, 9ro cepeamHa
oTpeska BM coemapaeT ¢ cepeanHol croporel AC, a cepegHHa OT-
peska CN — ¢ cepeguHoil croporsl AB. ora:mmure, uro Touru M,
N 1 A jpemar Ha OJHOH TIPIMOM,

227 Jlawsr mpaMas ¢ W Touka A, Ae gemanaa #ua "ed, O moMoIisiD
HUPKYJAS A THHEHKH 4Yepe3 TOYKY A IpoBeJuTe IpAMYI0, Oapan-
JeIbHYIO IPAMOIH a.
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I'mamsa IV

CooTHOImMIEeHU A MeXKI1y CTOPpOHAMH
H yrJIaMH TpPpeyYroJIbHHEA

3TOW rnaBe Mbl CHoBa obpalwaemcs K TpeyronsHukam u Byaem
B obcyxaate pasnuyHbie WX CBOWCTBA, NMpyW 3ToM Gonbloe BHW-
o MaHue YAENUM MPAMOYTrONbHLIM TPEYronbHUKaMm, T. e, Takum Tpe-
'.f.‘ YrofibHUKam, y KOTOPbIX OAWH yron npsamon. HekoTopbieé CBOWMCTBA
“ NPAMOYIONbHLIX TPEYTONbHWUKOB HaxXOAAT NpakTU4Yeckoe npuMeHe-
. HWE, HAaNPUMEP, B KOHCTPYKLUMAX YrONKOBLIX OTpaxartenei, KoTopbie
. IMPOKO MCNONL3YIOTCH B Pas3nuyHbiX YCTPOWCTBax — OT Benocune-

' [OOB 00 KOCMW4ECKUX annapartos.

m CyMMa yrjioB TpeyroJibHUKa

31. Teopema o cymMMe VIIOB
TPeyroJibHUKA

JloxkaskeM OJHY M3 BasKHeHIINX TeEOpeM Ieo-

Teopema

Cymma yraos tpeyroiabHuka pasua 180°,

JloxazaTeascTBO
PaccMOTpHM  NPOHM3BOJBHBIH  TPEVIOJBHHK
ABC n poramem, 4ro

LA+ ZB + 20 =180°.

Ilposeném uwepes Bepmuay B npamyw a, na-
panrensHyio ctopoHe AC (pwc. 130). ¥roer 1 u 4
ABJAKOTCA HaKPeCT JeKallUMH yIJlaMH IOpH Oepe-
COUCHHH TAPadIeIbHLIX NpAMLIX ¢ B AC cexyilei
AB, a yroiel 3 W D — HAKPECT JIeRANIIMI YIVIAMH
NpM HepecevyeHM TexX Ke MNapaUleNlbHBIX NPAMBIX
cerkyineln BC. IlosToMy

=21, £5=23. (1)

OuerngHo, cvMMA yTI0B 4, 2 1 5 paBHa paseep-
HYTOMY YTUTY ¢ Bepiiminoi B, T.e. Z4+ 22+ Z£5=180",

Puc. 130

Coomuowenus mexoy
69 CROpoOHaMU U Jeadami
mpeyzoabHiKd



Orcroga, vyuwuTeIBag paBeHcTBa (1), noayugaem:
1+22+23=180°, unu LA +2B+ ZC =180".

Teopema goxasana.

Yrobbl HAHTH CYMMY VIJIOB YeTBIPEXYIOJib-
HHKA, ero MOMHO pas3burTe Ha ABa TPeyroJbHHUKA.
ITonyuum, uTo cymMMa YIJIOB YeThIPEXYrOJbHH-
Ka paBHa 360°. AHaTOrMYHO MOMEKHO HAHTH CYMMY
VIJIOB JPYVTHX MHOTOYTOILHHMKOB.

BuoenigumM YriaoM TpeyroJdbHHKA HalLIBaer-
cA YroJ, CMe:KHBIH ¢ KaAKHM-HHOYIBL VIJIOM 3TOTO
TpeyroasauKa. Jlokamenm, 4TO BHEIMHWH YroJi Tpe-
YroJibHHKA PaBeH CyYMMe JIBYX YIJIOB TPeyroJbHHKA,
HE CMEeMKHBIX ¢ HHM.

Obparumeas kK pucyHry 131, Ha KoTopom
yToJd 4 — BHeNIHHH VIroJ, CMe:XHEBIH ¢ VIVIOM 3 JaHHOTO
rpeyroaeanka. Tak gaxg Z4+ 23 =180", a o reopeme
0 cyMme yIioB TpeyroiasHura (L1 4+ 22)+ 23 =180°,
0 L4=/1+ £2, uro 1 TpebOBAJIOCH JOKA3ATH.

Cnencreue

BremHuHH yroa TpeyroiasHHkKa 0Ooasme Jgw000ro
BHYTPEHHEro yrija 3Toro TpeyroJabHHKa, Heé CMeik-
HOTO ¢ HUM.

32. OcTpoyroJbpHbI, IPAMOYTOJAbHBIH
H TYHOYIOJBHBIH TPeyroJbHHKH

Mz TeopemMbl 0 cyMMe YIJIOB TPeyroJbHUKA
clIeyeT, YTO €cJId B TPEYroJbLHUKE OJWH W3 YIIOB
ONpAMOH HJIM TYyHoi, TO cymMMa ABYX APYTHX YTJIOB
He npesocxoauT 90°, u moaToMy KaMABIN M3 HHX
perpeiil. Tarum obfpazom, B a0000M TpPeyrolibHHEE
aubo Bce yrael ocrpele, aubo JABa yriaa ocTpsie,
a TPeTHH TYIMOH HJIH NMPSIAMOH.

Ecam Bce TpuH yriaa TpeyroisHHKa OCT-
pBIE, TO TPEYTOJABHHEK HASLBIBAETCHA OCTPOYTOIBHBIM
(puc. 132, a). Ecan oauH M3 yrJoB TPeyroJibHHUKA
TYIIOH, TO TPEVIOJIBHHUE HA3LIBAETCA TYMOYTOJIBHBIM
(puc. 132, 6). Ecam oamH H3 VIJIOB TpPeyroJbHHKA

70

OempoyzoasHbel
MpPeyeonEHuK

)
CrauaH ¢ vk.com/materiali00

Tynoyeonstbil
mpeyeonbHuK

1 Kamem

[Tpamoyzonsmb
mpeyaoinHuK
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IpaMOil, TO TPeVroJIbHHE HA3BIBASTCA NMPAMOYTOJb-
HpIM. CTOpoHA IPAMOYIOILHOIC TPeyroJbHHKA, Je-
FRAIIAA TPOTHR MPAMOTO VIVIA, HASLIBAETCHA THIIO-
TEHY30H, A JgBe APYyrie C¢TOpoHbl — Kateramu., Ha
pucvHEe 132, 8 Haobpa:xéH IpAMOVIOJILHBIE Tpe-
yroabHEHE ABC ¢ mpamMmbeiM yraoom C.

3anaumu

228 Hasinure yroa C Ttpevroasouuka ABC, ecawm: a) LA =656, A B=537%
0) LA=24°, /B=130° B) fA=0, ZB=2u; 1) LA=60°+0,

ZB=60°—q.

229 HaiiguTe vrasl TpeyvroldbHHEa ABC, ecmm ZA:/ZB2C=
=& g4,

230 Jogamure, YTO KaKIblH VIO PaBHOCTOPOHHErD TPeyroJbHHKA
paeenu 60°.

231 B HHokaskuTe, YTO: a) VIJIBEI IpH OCHOBAHHH paBHoOeJpeHHOTrO
TRPEeYTOJbHIKA ocTphie; §) BHeINHHe YIVIBL IIPH OCHOBAHHUIK DaBHO-
OeIPeHBOr0 TPeYrOJABHUKA TYILIE,

232 IaliguTe yriel paBHOOeApeHHOrC TPeyroJdbHHEA, eclH: a) vIoa
npy OcHOBAHHH B 2 pasa GoJbllle yIJia, IPOTHEBOJEMKAILETO OCHO-
BaHMIO; 0) YroJ IIPH OCHOBAHUM B 3 DPA3A MEHLINE BHEIIHERG MIVERsm material100
CMEKIIOTO C HHM. '

233 Haitgure yrael papHoOepeHHOTO TPevVIOJdbBHHEA, €CclIH OJHH H3
ero yrioe paged: a) 40°; 6) 607%; B) 100°.

234 B paBHoOenpenHoM TpevroabHHEe ABC ¢ ocHoBanmHeM AC mpoie
meHa duccexTpHca AD. Haiignre ~ADC, ecin ZC = 50",

235 DBuccekTpucn yriaoB A B B Tpevroapunka ABC nepeceKamoTca B
Touke M. Hafigure yron AMB, ecnu £ A =58°, £B =967,

236 Mepuana AM rpeyroasanra ABC paBHa nmonosmHe cTOpoHBI BC,
JloxamuTe, 94T0 Tpeyroabunk ABC npaMoOyronnLHLIH,

237 Bepno nm vTeep:eHNe: ecliH TPevIOJBHHE paBHoDeIpeHHBIH, TO
OJMH M3 €70 BHEIIHMX YVIJIOB B 2 pasa DOJBIIE YIJA TPeYroJbHU-
Ka, He CMCeKHOTO ¢ DTHM BHEITHHAM VIJIOM?

238 JlorammuTe, uTO OMCCEETPHCA BHEUIHEro yrja IIpH BeplINHE DaB-
HODEIPEHHOrO TPEVIOABHUKA, IPOTHBOJIERALIEN OCHOBAHHMI), OA-
panIennLHa OCHOBAHHIO,

239 OnuH Hz BHeIIHHX YIIIOBE pasHoDeIpeHHOI'c TpeyvIroJbHHEA pa-
Bed 115°. Halinure yribl TheyIroJbHIEA.

240 B paBHoOenpennoM TpeyvroidbHHEe ABC ¢ ocmoBpanmmeM AC npose-
neHa buccerTpHea AD. HalipuTe yribsl 3Toro TpeyroJbHHES, €CJH
ZADB=110°.

CoomHuowenua Menoy
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CooTHoOmeHn A MeX a4y CTOPOHaMHA

A yIJIaMU TPEYTrOJbHUKA

33. Teopema 0 COOTHOUIEHHMAX MEKIAY
CTOPOHAMM H YIVIAMH TPeyroJibHHKA

Teopema

B rpeyroasaure: 1) nporus 0oJiblIe CTOPOHBI Jie-
SKHT OoablINil yroda; 2) odpaTHO, IPOTHE OOJBLHOIETO

yriaa JexuT 00JabHIas cTOpoHAa.

JlokazarenbCTBO

1) Ilyers B TpevroaeHuke ABC cropona AB
0oabie cTtopoHBl AC (pue. 133, a). Hoxamken, UTO
Pl B 2 2

Ormoxum wa croporae AB orpeszox A, pas-
HBIH cTopoHe AC (pme. 133, 6). Targ rag AD< AB,
T0 Touka D nmemmur Me:ray TouramMu A m B. Che-
moBaTelbHO, Vroa 1 aBadercd uacTeio yrama C, o,
gHAYNT, ZC>.21, ¥roa 2 — BHemHHH yrog Trpe-
yronsHuka BDC, uosromy Z2>/7B. ¥raet 1 u 2
PABHBL KAK YIVIBL IIPKM OCHOBAHHU DPABHODEIPEHHOTO
TpeyronbEuEa ADC. Taxmm obpasom, SC=./1,
£L1=,2, Z2> 2B, Orcioga caeayver, uto £C > 2 B.

2) Ilyers B rTpeyvroasHuKe ABC ZC = /B,
Horazem, uro AB > AC.

Ipenmonomxum, uro aro He tak. Torma ambo
AB=AC, mmbo AB< AC. B nepeoM ciaydae Tpe
yrolbHHE ABC — papHoOelpeHHBIH, M, 3Ha4YHT,
ZC =28, Bo Bropom ciaygae £B > ZC (npotus 60Jb-
e CTOPOHEl JeyuT Jonsimuit yroa). M to u apy-
roe MOPOTHBOPeUHT veaoeumw: SC=.2B. IlosTomy
Hamle Opejlofo:KeHne HeBepHO, M, ClIeJOoBATeJbHO,
AB= AC,

Teopema goxasama.

Caencreue 1

B npaMoyroJsHOM TpeyroJibHHEKe IHnoTeHysa 00Jib-
e KaTera.
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B camom jpgene, rUnoTeHysa JeXHUT OPOTHB
OpAMOro yrja, a KaTeT — OpoTHB ocTporo. Tak kak
OpAMOH yroa OoJbkIlle OoCTPOro, TO HIOTeHY3a DOJb-
e KareTa.

Cnencreue 2

Ecam aBa yraa TpeyroJibHHMKa PaBHBI, TO TPeyrojib
HHK paBHOOeIpeHHbIH (IIPH3HAK paBHODEIAPEHHOTO
TPEeyroJibHuKa).

Hoxkaxxem sror npusHak. Ilyers B Tpeyroiib-
HHKe ABa yria pasasl. Torga paBHEI B CTOPOHEI, Jie-
JKAN[HE TPOTHB 3THX yriaos. lelicTBHTENBbHO, eclIn
NPeanoJoKUThL, YTO OJHA H3 YKAa3aHHBIX CTOPOH
DoJiBIIe APYTOM, TO YroJ, JeXaluii NIpoTHB Heé, Dy-
ner Doabine VIJa, JesKallero mpoTHB APYToi cTOpo-
HBI, & 9TO NPOTHBOPEYHT VCJOBHI (TOMY, YTO IaH-
Hble YIJIbl PaBHBI).

Hrak, B TpeyrolbHHKe JIBeé CTOPOHBI pPaBHBI,
T. €. TPEYroJdbHHK — paBHOoOepeHHEIH.

34. HepaBeHeTBO TPeyrojibHHUKA

Teopema

CrauaH ¢ vk.com/material100

) |
Kasknas cropoHa TpeyroJbHHKA MeHbIIE CYMMBI

ABYX JAPYTHX CTOPOH.

JlokasaTeJasCcTBO

PacemoTrpum  0OpOM3BOJIBHBIH  TPEYIOJBHHUK
ABC u pgorxaskeM, uto AB < AC+ CB. OrnosxuM Ha
nporokeann croponnl AC orpesor CD, paBHLIH
cropore CB (puc. 134). B pasnobegpenHom Tpe-
vroasauake BCD 1 =/2, a B Tpeyroasuuke ABD
LABD = /1 n, spaunr, FABD > /2,

Tak Kark B TpeyrojibHUKE MPOTHUB DOJBIIETO
yria Jc:KuT 60anmaa cropona, to AB< AD. Ho
AD=AC+CD=AC+(CB, nosromy AB< AC+CB.

Teopema nokazana.
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Cnencreue

Naa awosrx Tpéx touer A, B u C, He jmemaumx
Ha OJHOH NPAMON, CHpaBelIHBbLI HepaBeHCTBa:
AB<AC+CB, AC<AB+BC, BC<BA+ AC.

Raxgoe w3 9TUX HEPaBEeHCTB Ha3bIBAETCA
HCPABRCHCTBOM TPCYTOJRHHKA,

Samaum

241 E CpasuuTe yranl TpeyroabHuka ABC W BLIACHUTE, MOMKET JH
OBITE Vroa A TVIBRIM, ecan: a) AB>BC = AC; 6) ABE= AC < BC.

242 ECD&BHHTE CTOPOHBI Tpeyronbaura ABC, ecnu: a) ZA=> B> 2C;
) LA =B =2.0,

243 JlogaxkuTe, 4TO B PABHODEIPEHHOM TPEYTOILHUKE OTPE30K, COeTH-
HAWOIME J00VI0 TOUYKY OCHOBAHHMSE, OTJAHYHYI) OT BepPINHHEI,
¢ IIPOTHEONONOMHON BepIIHHON, MeHbIIe OOKOBOH CTOPOHLL.

244 JloxaxkHuTe, UTO B TPeyIoJbHHKE MeJlHaHa He MeHBIIe BBICOTEHL,
IpOBeISHHON H3 TOH Ke BepIIMHEL.

245 B paBHoOenpenHOM TpevroldbHHEKe ABC ¢ ocHopapmem AC 0OHe-
ceKTpuckl yrioe A u C nepecerarorcd B Toure (. Morammure, 4T0
rpeyroasauK AOC paBHOOEIDEHHBIN,

iaH ¢ vik.com/material100

2486 llpamas, uapaijiensHad OCHOBAHIK) paﬂﬂnﬁe,ﬂ,péﬂﬂm‘o Tppvrmlh—
nnka ABC, nepecexaer 60KOBEIE cTOpOHET AB 11 AC B Touxax M n
N. Horaxure, uTo TpeyroabHEKE AMN papHoOeIpeHHBIH.

247 JlowaxkwTe, UTO ecaAH OMCCEKTPHCA BHEITHETO YIya TPeyroJBHURKA
napaillelbHa CTOpPOHE TPeVrolbHHKA, TC TPevIOILHHEK paBHOOe-
JPEeHHBLIA.

248 Yepesz pepmuny C rtpeyroapHEHEa ABC 1mpoBeleHa Opamad, IIa-
pasiensHas ero duccerrpuce AA, u nepecerawman npamywn AB
B Toure D. Horamure, uro AC=A4D.

249 Orpesor AD — Buccerrpuca rTpeyronsaura ABC. Yepea roury D
mpoBesena npgmad, napasiaensnag AC M OepeceKalonad cTopo-
HyY AB B Toure K. Hoxa:ure, uTo TpeyvrolbHuE ADE paBHoben-
PEHHBIHA.

200 HYHepes Toury OepeceueHnd 6HccexkTpHc BB, 1
CC, rpeyronbsnura ABC nposejena npamas,
mapannenbuad npamod BC ¥ nepecexamomnada
cTopoHEl AB 1 AC coOTEeTCTBEHHO B TOUKAX
M n N. Horamxkure, utro MN =BM + CN.

201 Ila pucvare 135 nvum BO u OO — dHccek-
rpuckl yraos B u C rpeyroasnuxa ABC, B & D C
OE || AB, OD| AC. orasure, 4TO IIepu- i '
MeTp AE DO papen aamie orpeska BC. Puc. 135

74 Do 1V

A




252 IIa pucvaxe 136 AB=AC, AP=AQ. A
Horamure, aTo:
a) tpevroanHux BOC paBHobeIpenibIii;
0) npamaag OA4 ODpoxXoIHUT dYepea cepelHHY OC-
HopaHud BC ¥ HepleHjguKEYIAPHA K HeMY.
253 CyimecTByeT JH TPeyIoJIbHHE CO CTOPOHAMH:
aylm, 2 33 6) 1,2 am, 1 am 1 2,4 qm? I ©
254 B paBHOoOeIpeHHOM TPevVIOJALHIKE OIHA CTOPO-
Ha papHa 25 cM, a Apyrad pasHa 10 cv. Karasn
M3 HUX HBJIHSTCH DCHGBHHMEM?

250 IlafimuTe cTOpOHY pPAaBHOOEIPEHHOIO TPEVIOIb- R C
HHUKA, €clIH JBe JPYrHe CTOPOHBLI pPABHBI:
a) Temu 3em; 6) 8emu 2em; B) 10em 1 Hem. Puc. 136

256 E Horamxure nepasencmeo o daune aomanoi. lomaa no-
MAHOW He MEHBLINE AJIUHBI OTPE3KA, COSIHHAIONIET() €6 KOHIBL.

257 JlBa BHeIIHHX yria TPeyVroJbHHEKA IIPH PasHBIX BepIINHaX PABHEIL.
Ilepumerp rTpeyronsHura pased 74 e, 4 OJHA U3 CTOPOH PaBHA
16 cv. Hafinure ABe OpVIHe CTOPOHLI TPOYTOILIHKA.

258 llepumerp pasHODEAPEHHOI'O TPEYIOJBHUKA PaBeH 25 ¢M, PAZHOCTE
JBYVX CTOPOH parua 4 ¢M, 4 OJUH U3 ero BHENTHUX VIJIOB — OCTPRIH,
HajiinuTe cTOpOHBI TPeYTOJILHHKA.

CrauaH ¢ vk.com/materiali00

E_ IIpaMoyroJyibHble TPEYTroJbHUKHA

35. HexoTophnie cBoiicTBA M NMPH3HAKH
NPAMOYTOJIBHBIX TPEYIroJdbHHKOB

Paccmorpum cBolicTBA M NPH3HAKH IIPAMO-
VrOJBHBIX TPEeyroJbHUKOB, KOTODhIE VCTAHABJIH-
BAIOTCHA C MOMOINBI TEOPEMBI O CYMMe YIJIOB Tpe-
VroJbHHKA.

1°. CymMma [aBYX OCTPBIX YIJIOB NPAMOYTOJLHOTO
TpeyroiasHnka pasna 90°.

B camom pgene, cyMMa YIJIOB TPeyroJbHHKA
pasua 180°, a npamoit yron pasen 90° mnoaromy
CyMMa JABYX OCTPBIX VIJIOB NPAMOYTIOJBHOI'O Tpe-
yroJlsHMEa paeHa 90°.

2", Karer mnpaMOYrojbHOTO TPEYTOJBHWEKA, JIeHKd-
mui nporus yraa B 30° paBeH noJoBMHE THIIOTe-
HY3bI.
CoomHuoweHua Mexeady
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PaceMoTpuM NpAMOYIOJNBHBIH TPEYTOJIBHHUK
ABC, B ®otopom yroa A — npamo#, £B=30° wu,
gHAunT, ZC=60° (puc.137,a). Hoxamem, uro
AC = %BC.

IIpuraomum K Tpeyrodenuky ABC paBnnii
eMy TpeyroasHux ABD Tak, Kaxk TOKa3ano HAa
pucyare 137, 0. Ilonyumm rpeyronssur BCD,
B KoTopoM ZB=/D=60°, mosromy DC=BC. Ho
AC = %DC. Caeposarennuo, AC = %BC. qTO W Tpe-
00BaIOCh JOKARATE.

J’. Ecam karer npAMOYroJbHONO TPeyroJabHHKA
paBeH NOJIOBMHE THIIOTEHY3bl, TO YroJi, JemauiHii
NPOTHE 3TOro0 Karera, pasen 30°,

PaccMOTpEM DOpAMOVIOIBHBIH TPEVIOJILHHK
ABC, v ®oroporo garter AC pasen MOJOBHHE THITOTE-
Hy3el BC (puc. 138, a). Horaxkem, uto £LABC = 30°.

IIpmaomumM K TpeyroabHEEY ABC paBHEBIH eMy
TpeyrolbHHE ABD Tak, Kax IToKasaHO Ha PHCYH-
ke 138, 6. IlonyunM paBHOCTOPOHHHII TPEVIOJBHHK
BCD. ¥Yriasl paBHOCTOPOHHEI'D TPEYIOJABHUKA PABHBL
ApVT apyry (o0bACHUTE MNOYEMY), HO3TOMY KarKAbli
3 aux paren 60°. B macrmocrn, ZDBC=60° Ho
ZDBC=2-ABC. Cneposarensuo, ZABC=30°, uro
1 TpeboBaNOCh JOKA3aTh.

4., Meauana, NpoBeJAéHHAA K THIIOTeHY3e NPAMO-
VIOJBHOr0 TPEyroJbHHKA, paBHA NOJOBHHE TIHIIO-
TEHY3bI.

PaccmoTpuM npAMOYVTOJNBHBIN TPeyroJlbHHK
ABC v moroporo yron A npamoii. Ilpoeemem vy
AM raw, urodber yrom CAM 6win paren yray ACB
TpeyroiabHHEa (pHc. 139), To ecTh L1 = £2. Toraa
TpeyrolbHHE AMC — paBHobeapeHHBIH (0DBACHHUTE
nouemy): MC = MA.

fAcuo, uro £2 + £4 = 90° u mo croiicty 1Y
Z1 + £3 = 90°, nosromy £3 = Z4. Ho rorga u rpe-
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yronlbHHE AMEB — paBHoOenpennniii: MB = MA.
Noayummin, uro MC=MA=MB, 1. e, AM asus-

ercAa MegHaHoH M AM = _lBC, yTOo B TpeboBajoch
noKasaTh. 5

s ceoiicrea 1° enpaseyineo U obpatHoe yT-
BepHIeHHEe, KOTOpOoe 4BIdeTcd NPpHIHAKOM NIPAMO-
YTOJABHOTO TPeyrojdbHHKA.

15_ Ecan B TpeyrolbHHEE cyMMa IBYX VIJIOBE paBHa
90°, TO TPeyYTOIBEHHE — IIPAMOYIOJLHBIH.

HoxaykeM emeé oAnH NPU3HAK IPAMOYTOJILHOTO
TPEeYroJibHHKA.

2', Ecam B TpeyroisHHMKe MeIHaHA PpaBHA I0JI0-
BHHE CTOPOHBI, K KOTOPOH OHA NMpoOBeJeHa, TO 3TOT
TPEYroJibHUK — MNPAMOYTOJdbHBIH.

Paccymorpuym TpeyvroabEuE ABC, B KoTOopoM
meamana CM parnaa momosunae AB (cm. pme. 140),

ITo Teopeme 0 cyMMe YIJIOB TPeyrolbHHUKA
1+ 22+ 23+ Z4=180°. Tpeyromeuuxkn CMA n
CMB sasaswres  pPaBHOOEAPEHHBIMH,  IIOITOMY
Z1=-2, Z3=/4. Torma Z1+.3=90°, 1. e. B
rpeyroapauke ABC yron ¢ — npamoii, 4To W Tpe
DOBAJIOCH JOKA3ATh.

36. IIpuznaku paBeHCTRA
NPAMOYTOJBHBIX TPEYroJdbHHKOB

Tak Kagk B NIpAMOYIOJbLHOM TpeyroJbHHKEe
YIoJ Me;KAYV ABYMA KaTeTaMH OpAMoi, a Jobble IBa
NpAMBIX VIJIa paBHBI, TO M3 IIepPBOro NpHU3HaAKa pa-
BEHCTBA TPEVIOJBHUKOR CJIEAVEeT:

Ecan karersl 0OIHOIO NpAMOYIOJABHOTO TPeyroJib-
HHKA COOTBETCTEEHHO paBHBI KaTeTaM [IpPyroro, 1o
TaAKHe TPeyYroJbHHEH pPaBHBI.

I[a.nee, H3 BTOPOTO NpH3HaKa paBeHCTBa Tpe-
YIOJBHHKOB clenveT.
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Ecam karer m npuiekamui K HeMY OCTPhIH yroJa oj-
HOTO IIPAMOYIOJBHOIO TPeyrojibHHKA COOTBETCTBEH-
HO PaBHBI KATeTY H NpHJIeRalieMy K HeMy OCTpOMY
VIJY ApYroro, To TAKHe TPeYroJdbHHKEH PaBHEBL

PaccmoTpuM emné aBa TpHSHAKA paBeHCTBA
NPAMOYTOJNBHBIX TPEYTIOJBHUKOB.

Teopema

_——————
Ecam runotrenyza u OCTpBIil yroJi OJHOro npsamo-
YroJBHOTO TPeyrolbHUKAa COOTBETCTBEHHO PABHBI
FHIIOTEeHY3e M OCTPOMY YIJy ApYyroro, To Takue Tpe-

YroJbHHKH PABHBIL.

JloxazaTeasCcTBO

Ha csoiierea 1Y . 35 crneayer, 4TO B TAKHX
TPEVIOJMbHUKAX [ABA JAPYVIUX OCTPBIX YIJIA TaKkKe pas-
HEI, IIO3TOMY TPEYTOJBHMKH PABHBI IO BTOPOMY TIPH-
3HAKY pPaBeHCTBa TPEYroJbHHKOB, T.e. IO CTOPOHE
(runmoTeHy3e) ¥ ABYM NpHJIeKAIIHM K HeH yIrJiaM.

Teopema noxkasaHa.

Teopema

CrauaH ¢ vk.com/materiali00
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Ecan rMIIOTEHY3a H KATeT 0JHOIO NpAMOYVIroJdbHOI'O

TPeYroJbHHKA COOTBETCTBEHHO PaBHLI THmoTenyse B
H KATeTy JAPYyroro, T0 TaKHe TPeyroJbHHKH PaBHBI.

JloxazaTeasCTBO

Pacemorpum tpeyronsankn ABC w A B,C,,
y KorTopeiXx yrawl C uw C, — opamsle, AB=AB,
BC=B,C, (pwc.141), Jowamem, =uto ~ ABC=
=ANA,B,C,

Tax wrax ZC=/C,, To TpeyroasHux ABC
MOMHHO HAJOMKHTE Ha TpeyroabHUK A B,C, Tak, uto
BepuinHa C coBMecTHUTCA ¢ BepinHHOH (|, a CTOPOHEI
CA w CB HaloKarca COOTRETCTReHHo Ha ayun C) A,
u C,B,. ITockonsry CB=C,B,, To Bepmuna B co-
BMecTHTCA ¢ BepuinHol B,. Ho Torna pepiuudsl A u
A, Takike coBMecTATCcA. B caMoM mene, eciu IIpem-
OOJIOMKHTL, UTO TOYKA A COBMECTHTCA C HEKOTOPOH
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opyroit Touxoil A, nvua C,A,, TO DOIVIHUM PABHO-
OelpeHHBIH TpeVrolbHUK A, B/ A,, B KOTOPOM VYIJBI
IpH oCHOBAHWUH A, A, He paBHH (Ha pHcyHEKe 141, &
ZA, —ocTpEI, a ZA, — TYyImoH KaK CMeXHEBIH c
ocTpeIiM yraoMm B.A4,C)). Ho 9170 HEeBOSMOIKHO, IIO-
ATOMY BePITIHHBI A 1 A, coBMecTaATCA.
CreoBaTENBHO, TTOJHOCTHI) COBMECTSTCS TPe-
vroneHnEn ABC u A B,C,, T. e. OHM paBHBHI.
Teopema moxkaszasa.

3ajnauu
259 Haiipure yrabl pasaofeipeHHOID HUPAMOYIOIBHOIO TPEYIOJAbHUKA.

260 B papumobempernom TpevrolbHHEKe CDE ¢ ocroBanuem CFE npobe-
meHa Beicota CF. Hafinure AECF, ecnu 2D = 54°.

261 OpguH U3 VyIJ0B OPAMOYIOJIBHOTD TPpeyroaeHUKE pasen 607, a cym-
Ma THIOTEHY3BEI 1 MeHLIIero Ha KaTeTok papHa 26,4 cvm. Hatfizure
IHUIIOTeHY3Y T['}EFL‘GJ!.I:-H.MHH..

262 B mpamoyroiabHOoM TpeyroilbHHEe ABC ¢ npaMuMm vrioMm C BHeI-

HUH yroJa opH BepmuHe A papen 120%, AC+ AB=18 cq. Haign-
e AC u AB,

263 HMa cepegunsl D) cropoHbl BC paBHOCTODOHHEIO TpPeyIOJILE
ABC npopenés nepnednuryviaap DM r opamoli AC-Lﬁﬁﬁﬂ
AM, eciu AB=12 cm.

264 VYroJ, OpoTHROMe:KAINHH OCHOBAHHID pPaBHOOEIpeHHOI'D Tpe-
VroJMbHHEa, paked 120° Bricora, nmpoeeleéHHasd K DOKOBOM CTOPO-
ne, paeaa 9 cm. Haiinure ocHoBanme TpeyrolbHAKE.,

265 Bricora, npoBeiéHHAA K OCHOBAHHK pPAaBHOOeIPEeHHOro Tpe-
VTOJNBHUEA, paBHA 7,06 cM, a OOKOBAA CTOPOHA TPEYTOILHUKA DABE-
Ha 15,2 cv. HalinuTe yoael 8TOTro TPeVIOJILHEKA.

266 orasxure, uro B pABHOOBJAPEHHOM TPEVIOJBHUKE BbICOTHL, [IDO-
REJIEHHEBIE W3 BREPITHH OCHOBAHWS, PARHEI,

267 B rpeyroasHukax ABC u A B, C, yrael A u A, — opamele, BD
u B, D, — buccerrpucel. orkamxure, uro HNABC=2A BC |, ecnn
s B=sB, u BD=8,D,,

268 Bricorbl, nposegensbsie ¥ H0koBbiM croponam AB u AC ocrpo-
YrOMBHOTO pasHObeApenworo Tpeyroaennka ABC, mepecexatores
B Touke M. Hafinure yrael Tpeyroasanka, ecamn £ BMC =140°,

269 Bricotet AA uw BB, tpeyronsHuka ABC nepeceranTcs B TOY-
re M. Haiijmure ~AMB, ecnu £A =055, ZB=6T".

270 B paeHobegpernHOoM TpevroabHHEe ABC ¢ ocHopanmem AC mpo-

BegeHsl OuccexTpuca AF u Beicora AH. Halinure yrier Tpeyrons-
Hura AHF, ecniu £ B=112",
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271 IHa croporax vrama O ormededHbl TOUuKH A B B tak, uro OA =08,
Hepes 9TH TOYKYM IPOBEJEHBI IPAMBIE, DePIeHAHKYIAPDHBIE K CTO-
poHaM VIVia U Oepecexaminuecd B Touke C. [loxamuTe, UTO IVI
OC — dHccekTpHca yraa O.

272 JoxakHTe, MTO ABA OCTPOYTOABLHLIX TPEYTONBHUKA PABRILI, CCIH
CTOPOHAa H BBICOTHI, NPOBeIEHHBIE H3 KOHIOB 3T0OH CTOPOHBI, OI-
HOI'O 'i‘peyl‘ﬂ..flhﬂl'iﬂﬂ COOTBEEeTCTEEHHO IJH.BH.]:.]. CTOpﬂH& H BbICOTAM,
TMPOBEACHALIM M3 KOIIIOB DTOH CTOPOHEI, IPYTOT0 TPEYTOJLHIKA.

273 CohopumyiaHpyiiTe U JoRKa:KHTe YTBep:EJeHHe O IpH3HAKe paBeH-
CTRA TIPAMOVTOALHEIX TPEYTOJLHAKOB TT0 KATETY W MPOTHROJIEKA-
HIeMy VIJIY.

274 [Horamxwure, uro HABC=2ABC,, ecin LA=/A,, /B=/B, u

275 Bayrpu yruaa pasa roura A. [locrpoiire npsamyr, UPOXOIHLIYID
yepes TOUKY A ¥ 0TceKarolyio Ha CTOpoHax VIvia paBILIe OTPE3KH,

276 HKareT npaAMoOVroJdbHOIO TPeyroOJbBHHEA, JeXallllil OpoTHE YIVIa B
30°, pasen 95 cm. Hajijjure MeguaHy sToro TpeyroiibHHKA, LHPOBE-
IEHHYI0 K THOOTEHY3e.

277 JlBe BepuInHBI TPEVIOJBHHUKA HABJAAKTCH KOHIAMHM JHAMETPS
OKPVHOCTH, a TPeThA BEpIIHHA JEKHT Ha OKpy:HOCTH. JloKa-
JHHTEe, UYTO 3TOT TPEVIOALHHE NIPAMOYIOJILHBIH.

278 K runorenyse AB mpamoyroanioro tpevroaponka ABC ¢ yroom
15° nposencnsl Meamana CM u Boicora CH. Hafinwreusd Bsc eefHaterizlio0
CH = 4.

ITocTpoerue TpeyrolbHMUKA
IO TPEM BJeMeHTaM

37. Paccrogaue OT TOUYKH {0 MPAMOM,
Paccrosinne Me:Kay IapajjielbHbIMH
NPAMBIMH

PaccrossanmeM MeJy JBYMA TOYKAMM MBI HAa-
3BAJIM JQJIHHY OTPe3sKd, COeJHHAIONEero 3TH TOYKH.
BeeaéM moHATHEe PACCTOAHHA OT TOUKH JIO0 IPAMOI.

[Iyers orpesox AH — mepnmengukyaap, mpo-

BeJEHHBIN M3 Tourm A K npsamoi a, M — mwban g M
TOURA NpAMOH a, oTauuHasd ot H (puc. 142). Otpe-
30K AM HasblBaeTCAd HAKIOHHON, IIPOBeISHHOH H3 s A

= : 2 Y A HAKAOKHAR K RpAMOL a.
ToUKH A K mupamoi «, a orpesox HM — mnpoex- Ompesox HM —
IHeH HAKJIOHHOH. B nIpAMOyroJbHOM TpPeyroJIbHH- L i
ve AHM warver AH menbiue runoredysnt AM. Puc. 142
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CnemopaTelbHO, IepHeHIHKYIAP, NpPOBeaéH-
HbIH H3 TOYKH K NpAMOH, MeHbIOHe /jw00o0H Ha-
KJIOHHOH, NMPOBEIEHHOH H3 TOH Keé TOYKH K I3TOMH
MpAMOH.

JIlnuEA NDepHneHAHKYIApa, IPOBEJAEHHOTO U3
TOYKN K IPSAMOI, HASBIBAETCA PACCTOAHHEM OT 3TOH
TOYKH /10 MPAMOI.

OrmeTHM, YTO paccToOAHHE OT TOYKH A0 NpH-
MO paBHO HAHMeHBIIEeMY H3 PACCTOSHHII OT 3TOi
TOYKH J0 TOYEK NPAMOI.

Ha pucyvure 143 paccrognme or Touku B 1o
TPSAMOH P pasHO 3 ¢M, a paccrogawe or Toukn O o
ATOM MPAMOH paBHO D CM.

Beeném Tenepbh NOHATHE PACCTOAHUA MEMV
napaanenbHeIMH npaMbeiMHA. [IpeaBapurenbHO pac-
CMOTPHM OJZHO M3 BajKHeHINHX CBOMCTE mapaJujielb-
HBIX NPAMBIX.

Teopema

Bee ToukM KamIoH M3 JABYX napaJjiiielIbHbIX
MBIX PABHOYIAJIeHBI OT JAPYroi HMpaMoOii.

JokazaTeabCTBO

PaccMoTpuM mapailelbHEBIe OpAMEBIE a H D.
OTMeTHM Ha IpAMOH @ TOUKY A W OpoBelIeM M3 2TOH
TOUKH IepHeHINKVAap AB kK opamol b (puc. 144).
JTogasKem, UTO paccTogHHEe OT JI0D0H TOUKHE X Ops-
MO @ 0 paMol b pasuo AB,

IMposepgém ua toukm X npepueHaueyaap XY
K npaMmoii b. Tax rag XY 1L b, To XY 1 a. llpavo-
VIroIbHBIEe TpeyroldbHHEH ABY mw YXA paBHB IIo
rumnmoTeHyse u ocrpomy yray (AY — obmaa ranore-
Hy3a, a yrael 1 1 2 paBHBI KaK HaKpecT JesKaliue
VIVILI IPH TIEPeCeYeINH MaPALJCILOLX TPAMBIX ¢ H
b cervieir AY). ChenoparennHo, XY = ARB.

Hrar, mobasa Touxka X npaAMOE ¢ HAXOJUTCS
Ha paccrosHuu AB or upamoiit b. OuesupHo, Bee
TOUKH ODpAMOoil b HaXogaTcda Ha TAKOM e PACCTOH-
HHH OT DIPpAMOIH .

Teopema pokrasana.
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MUz pokaszaHHOH TeopeMbl
creayveT, HUTO TOYKA, ABHKYIIAACH
M0 OAHON H3 HmapajjenbHBIX IIpdA-
MbIX, BCEé BpeM#A HAXOAHUTCHA Ha Of-
HOM M TOM K€ PACCTOAHUHM OT Jpy-
roil OIpAMOI.

Paccroanme 0T DpPOHM3BOJIbL-
HOH TOYKHM OAHOH M3 Napasjenlb-
HBIX MNPAMBIX A0 ApPYroi npsamoii
HASBIBAETCH PACCTOAHHEM MemKIy
ATHMH NPAMBIMM.

OTMeTHM, HYTO PpAacCTOAHHE MeXIAV mapaJ-
JeJbHBIMHM NPAMBIMHM PaBHO HaAMMEHBILIEMY H3 pac-
CTOAHWUH OT TOYEeK OAHON NMpPAMOI 0 TOYeK APYyrou
IPAMOIA.

3ameuanne 1

ConpaBeasinBo yTBep:KAeHHe, obOpaTHOe [10-
KA3AHHOI TeopeMe: BCE€ TOYKH IJIOCKOCTH, PACIO-
JOJKeHHbIe M0 OJHY CTOPOHY OT JAHHOH NMPAMOH H
PABHOY/JAJIBHHBIe OT Heé, JIeJKAT HA NMPAMOI, nmapaJ-
nensnoH gamnmo#. (JoxaskuTe DTO caMOCTOATEILHO. )

3ameuanune 2

M3 pnokaszaHHO#l Teopemsbl B eii obpaTHOil cie-
Iver, YTO MHOMECTBO BCeX Touel ILIOCKOCTH, HA-
XOAAINMXCH HA JaHHOM PpacCTOAHHH OT JaHHOH
NPAMON ¥ JIeKALIUX 110 OJHY CTOPOHY OT Heé, ecTh
npaMasd, napaJjjiaejbHas JaHHONH MPAMOIL,

B camom jmene, nOyerh o — JaHHAA IIpd-
Mag, d — JaHHEOe paccTodAHHe. OTMeTHM Ha mIpd-
MOH @ TIPOH3BOJLHYVI0O TOYKY A H IOpPOBeIeM
OTpe30K AB gawHBl d, NEPUEHANKYIAPHBIN K TIPs-
MOl d; uepes Toury B uposejpém nupamyw b, na-
pallelbHYI0O OpaMoll a (clexaliTe COOTBETCTBY-
wimnid  pucyHok). Ilo pgoxkaszamHOH TeopeMe Bce
TOUKH TpAMOi b maxogarca Ha paccrognum o or
OPAMOME @, T.€. BCe OHH HPHHALIEKAT WMCKOMO-
My MHO:KecTBY. B cuny obpatHoil Teopembl nrwobas
TOUKA HCHEOMOTO MHOMECTEA JIeMHHT Ha Opamoi b.
Taxum o006paszoM, HMCKOMBIM MHOKECTBOM ABJIAETCSH
npstMas b,
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MHO¥ecTBO BCeX TOYEK, VYAOBJIETBOPAKIIHX
KaxoMy-TuD0 VCIOBHIO, HHOIAA HAa3LIBAIOT Teo-
METPHYECKHM MECTOM TOUeK, YIOBICTROPAIOITHX
aTOMY veaoBuio. MoKHO CKas3aTh TeM caMbIM, 4TO
reoMeTpUYecKoe MeCcTO TO4YeK NJOCKOCTH, HAaXO0/d-
IIUXCA HA JAHHOM PACCTOAHHH OT JAaHHOH IpaAMOH
H JIeKAaIlHX 0 OOHY CTOPOHY OT Hee, ecTh npaMad,
napaJjyiesbHafA JaHHOH NPAMO.

Ha srtom @QakTe OCHOBAHO YCTPOMCTBO WH-
CTPYMeHTA, HasblBaeMoro pelicmycom (puc. 145, a).
PeiicMyc HcnonbayeTcs B CTOJNAPHOM JeJe IJIA pas-
MEeTKH Ha TOBEepPXHOCTH AepeBAHHOTO OpycKa nOpsa-
MO#i, napajnenbHoOi Kpaw bpyeka. [Ipu nepepsmixe-
HUM pelicMyca BAOJbL KpadA Opycka mMeTalindyecKad
HIJIa TpoYepuYMBaeT OTPe30K NpPAMOI, napajjielb-
HBII Kpaio Opycka (puc. 145, 6).

38. ITocrpoenHue TPeyroabHHUKA
0 TPEéM dIeMeHTaM

3amaua 1
I[TocTporTs TPEYIOJIBHHK MO ABYM CTOPOHAM H
VIJIY MEXAY HUMH.

Pemenue

Ilpexpe BCcero yTouHMM, KAK HYMKHO [OHH-
MATh 3Ty 3ajJady, T. €. UYTO 37eCh JaHO H YTO HYIKHO
HOOCTPOHUTE.

Hauer orpeskn PQ,, P,Q, w yroa hk
(puc. 146, a). Tpedyverca ¢ DOMOIOBK) LWUPKYAS U
JAuHeKH (0e3 macmuTabHBIX JeJIeHMIT) IOCTPOUTSL Ta-
KOoH TpevroiabHuK ABC, vy KoToporo aBe CcTOpPOHEI,
craem AB w AC, paBHBLI JaNHLIM OoTpeskam PiQ,
m PG, a yron A MemJy 2THMH CTOPOHAMH DaBeH
JaHHoMY vray Ak,

IIpopegéM OpAMVIO @ M Ha Hell ¢ IIOMOIILIO
IHUPKEYJAS OTIORHM OTpe3oK AB, paBHBIH OTpe3Ky
P,@Q, (pwuc. 146, 0). Barem nocrpoum yroam BAM,
paBHBIM maHHOMY Yray AR (Kax aro cienaTh, MEl
aHaem). Ha ayue AM orTinoxum orpezsor AC, pae-
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HBIHl oTpeary PJfJ, 1 mposeném orpeaok BC. Ilo-
CTPOCHHEBIH TPeyToOJLHHEK ABC — HCKOMBIH.

B camom pene, no nocrpoenurxn AB=P @,
AC=P,Q,, ZA=/hk,

OnucagHeIi X0 DOCTPOSHAA TTOKAZEBIBAET, UTO
OpH J0OLIX DaHHBIX oTpes3kax P, Q,, P.¢), 1 JaHHOM
OCPasBépOYTOM YIJe fiff HCKOMLIH TPeYTOABIHEK TI0-
CTPOMTE MOMHO. TaK KAK OPAMYIO ¢ I TOYKY A Ha
Heil MOHO BbIOpaTh NMPOU3BOJBHO, TO CVIIECTBYeT
feCKOHEYHO MHOI'O TPEeYTOJbHHUKOB, V/AOBJIETBOPAIO-
KX VeJaoBHAM 3agadun. Bece 9TH TpeyroJlbHHKH paB-
HBI APYr ApPyry (mo mepBoMy NpH3HAKY paBeHCTBAa
TPEYTOJBHUKOR), IMO3TOMY MNPHHATO TOBOPHUTH, YTO
JaHHAA 3aJaya MMeeT eIHHCTBEeHHOe pelleHHe.

Saxaua 2

ITocTpouTE TPEYVroOJBHHK IIO CTOPOHE H JABVM
NpUJIeKaniuM K Hel yrJjam.

Pemure aTy 3aj1auy caMOCTOATEIBHO.

Jaxaua 3
[TocTpouTs TPEVroJAbHHK [0 TPEM €ro CcTo-
poHaM.

Pemenune

IIycTs mamml oTpesknm P&, P, uw PQ,
(puc. 147, a). Tpedbverca MTOCTPOHTL TPEYIOALHHK
ABC, B xotopom AB=P,Q,, BC=P.Q.,, CA=PQ..

IIpopegéMm NpAMYI0 M Ha HeH € OOMOIIbID
OHPKYJIA OTJOKHM oTpe3orx ADB, paBHBIH OTpe3Ky
P, @, (pumc. 147, 6). 3areM TOCTPOMM [BE OKPYIK-
HOCTH! O4HY — ¢ neHTpom A u pagmycom PG,
a Ipyryw — ¢ uedtpoMm B u paguyvcom P,Q,. Ilyers
rTouka C — OJHA M3 TOUEK IIepPeceueHud 3THX OKPYVIH-
nocteit. IIposena orpesku AC u BC, moryyum Wce-
KOMBIH TpeyroasHux ABC.

B camoMm pgene, mo mocTpoenmmo AB=P.¢,,
BC=P,Q,, CA=PL),, T.e. CTOPDOHBEI TpPeyroJbHHKA
ABC paBHLI JalTHBIM OTPE3KAM.

dajaua 3 He Bcerja umeer pemenne. eiicTen-
TeJIbHO, BO BCAKOM TpPEYIOJIbBHHUKE cyMMma JiH0bIX
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OBYX CTOPOH OOJbIIE TpeTheH CTOPOHEBI, IO3TOMY
ecnIH Kaxkoil-HuMOyahL H3 JaHHBIX OTpPe3KoB OoJbIOe
HIA paBeH CyMMe ABYX APVIHX, TO HeJb3A IMOCTpPO-
UTH TPEYTOJBHHK, CTOPOHBI KOTOPOTIO PABHANMUCH ObI
JAHHBIM OTPE3KaM.

Jagaum

279 Ha rouru K UpAMOI LpOBeleHbl UEPLUEHIUKYIAD U HAKJIOHHAH,
CYyMMa AJWH KOTOPRIX parda 17 ¢M, a pasHOCTEh JAamH pasaa 1 em
IHaiinuTe paccTogHEe OT TOUKH A0 IPAMOH.

280 B paesvpoctroponnem TpevronlbHuEe ABC npoepemgena 6HcceRTpuHca
AD, Paccrostime ot Togkn D o mpamoit AC pasno 6 em. Hatan-
Te paccToAHNEe OT BepInIMHEL A go npamoi BC.

281 Cymma runotenysel CE H xatera €I nOpaMovIoJIbHOTO Tpe-
yronsHura CDE pasra 31 eMm, a ux pasHocTh paBHa 3 cm. Haligm-
Te paccTodgnue or sepmnsl C go npamoi DE,

282 JloramuTe, UTO B paBHOOEIDPEeHHOM TPEVIOJIbBHHKE CepelHHAa OCHO-
BAHMA pHBHGE’,U,HJlEHH aT ﬁﬂHﬂBle CTO}]{]H.

283 Ha ocuosannm AB pasnobeapennoro Tpeyroasunka ABC Bsara
Touka M, paBHOyIaméHHad OT GOKOBBIX CTOpPOH. [JoHa:KHTe, UTO

CM — BricoTa TpevronsHuka ABC. -
CrauaH ¢ vk.com/materiali00
284 UYepes cepeaupy OTpPe3Ka TpoReaena npamas, Jloxamwure, wTo

KOHIIBI OTPe3Ka PaBHOVIAIEHBI OT 29TOH IpPAMOM.

285 Paccroanne Me:Iy DapallelbHBIMH IPAMBIMH @ U b paBHO 3 cM,
a MEeRIV HapaJlIeJbHBIMH MPAMBIMHT & U ¢ paBHo D cm. Hampure
PacCTOANHNE MEHKIY NPAMLIME b 1 ¢.

286 Ilpamaa AFB mnapannenssHa mmpamoii CD. Haligure paccToAHHe
MeJIV 3THMH NpAMBIMH, ecll S ADC=30°, AD=20cM.

287*% JlogaykuTe, UTO BCE TOYKH TIOCKOCTH, PACTIONOMKEHHBIE TT0 OJHY
CTOPOHY OT JAHHOH IpAMOH M paBHOVIAIEHHBIE OT Heé, JeMaT Ha
IpAMOH, ODapalielbHOH JaHHOIL.

288 Jlaws nepassépuyTeiid vroa ABC u orpeszox PG, Yro npegcrasis-
eT coDoil MHOMXEeCTBO BCeX TOUeK, JeialllX BHYTPH TaHHOTO yIJja
H yAaleHHBIX oT opamoil BC Ha paccroaamne PQ?

289 UYro upeacrasasier cobOH MHOMKECTEO BCEX TOYEK ILIOCKOCTH
PABTOYIAMCHHOLIX OT ABYX JaHNLIX MapalIcJLHBIX TPAMLIX?

290 E IIpavere ¢ 1 b mapanrensunl, JlokamuTe, 9TO CEPEIUHET BCEX
oTpeskos XY, rne X ea, Y € b, me;ar na npamMol, mapanrelsHon
IPpAMBIM ¢ 1 b U PABHOYIAJIEHHOH OT 9THX NPAMBIX.

291 HYro mpepcraBideT coboil MHOMKECTBO BCeX TOUEK ILIOCKOCTH, Ha-
XoJAINHXCcAd Ha JAaHHOM PACCTOAHNM OT JTaHHOH ODpAMOii?

Coomuowenun mexdy
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293

294

295

296

297

298

299

Jaaaum Ha nocrpoesne

Hannr npamasg a U orpe3or AB. Iloctpoiite A B
OpAMY p, IapajllelbHYVI0 OpAMoH «, Tak,
gTOOBL PACCTOAHHE MEMXAY HNPAMBIME 4 H P
6pL10 paBmo AB. ‘?_ ¥

Pemenune

OrTMeTHM Ta TOpAMO ¢ KaKvVIO-HmOyIL TOU-
Ky C ¥ npopelémM depes Toury C OpaMyoo b, = a
HEePHEHAUKVIAPHYD K upamMoid a (puc. 148). C
3aTeM Ha OJHOM H3 Aydeldl mpamMoil b, Hexond-

mHAX U3 Touku C, oTnoxHuM oTpe3ok CI), paB- puc. 148
Hblil orpesrky AB. Yepea toury D uposejém

OPAMYI) £, TePNeAIuKyIAPHYI0 K TpaMoi &, b
IIpamaa p — HcKkoMad (00BACHUTE IIOYEMY ). D p
Kar suiHo M3 nocrpoeHus, gias jaro00# jaH-

HOW TIpaAMOE ¢ v a10doro gjanuaoro orpeska AB C
HCKOMYIO0 OPAMYVIO MOMHO HOCTPOHUTE, IPHUEM
3ajaua HMMeeT [Ba pelleHHdA (IpAMBIE p H Py D]
Ha pucynkre 149), -

JaHbl Depeceramwliiiecd NIpAMbIe @ U b U oTpe-
30K PG. Ha upamMoil g mmocTpoilTe TOYRY, VAA- Puc. 149
JeHHYVIO 0T IpAMOH b Ha paccrognue P

Ilocrpoiite TPeyroilbHUK 110 CTOPOHE, upuiexaiemy K _
W OMCCeKTPHCE TPeyIroJALHUKA, IPOBEICHHON W3 Bep TG HTOT
},TI‘.TIEL.

ITocTpouTe TPeyroaRAHWE IO CTOPOHE, MeAWane, TPOBEAEHHOW K
OOHOH W3 ABYX IPYTHX CTOPOH, H VIVIY Me¥ Iy JaHHBIMH CTODOHON
H MeJTHaHOM.

HHannr orpesox PQ u vroa Ak. IlocTpoliTe Tpevroneaux ABC Tax,
UTOORL:

P

a) AB=PQ, ZABC=Zhk, iBAC:% Zhk;

6) AB=PQ, /ABC= /hk, /BAC = Il’ Zhk.
Jawsr qea yraa ik w bk, v otpesox PQ. TlocTpoiiTe TPEeyTONLHUE
ABC tax, urobul AB=PQ, LA =/hk, LB 212 Zh k.

IlocTpoiiTe NpAMOYIOJBHEIN TPEYrOJbLHHUK: a) 0 JIBYM KaTeTam;
D) 0 KATETY W NMPHUJIERKANEMY K HEMY OCTPOMY VTV,

IlocTpoiiTe papHOOeApeHHBIH TPeyroJbHHME: a) 110 DOEOBOH CTODO-
HE B VIVIY, IPOTHUBOJIEKALEMY OCHOBAHHIO;, 0) OO0 OCHOBAHHIO H
VIMIV IIPpH OCHOBAHHH; B) n0o GOKOBOH CTOPOHE M VIJY IIPH OCHO-
BAHKH; ') 00 OCHOBAHHK H OOKOBOI CTOpOHe; 1) II0 OCHOBAHHIO M
MeJUaHe, IPOBEIEHHOH K OCHOBAHUK).
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301

302

303

Hausl orpeskn PG,
TAK, YTO0bL:

a) AB=PQ,, BC=PQ, CA= 3 ;Q;-
6) AB=2P @, BC=P,Q,, CA= 1Qi

Bcecerpa nm zagada mMeeT pemEHHe?

[TocTpoitTe TPEYTONBHHWE TI0 CTOPOHE, TPHIESKAINEMY K Hel yriay
H BBICOTe, IIPOBEEHHOW K 3TOH CTOpPOHe.

Peumenne

Hansl orpesxu P, u P.Q, u yroa hk (puc. 150, a). Tpedyer-
¢A NOCTPOHTE TpeyrodbHHKE ABC, v KoToporo oiHa H3 CTOPOH,
craxxem AB, pasna orpesky P Ql, OOUH U3 OPHJIEHANIMX K Hel
VIVIOB, HAIIPpHMeP yIox 4, pasen ganpomy vray ik, a poicora CH,
npoBenéyHad K cropoHe AB, paBHa gaHHOMY oTpesky P.G..

P.@Q, u P.Q,. IlloctpoiiTe TpeyronsHHK ABC

i) . f) Y
£ 1 |—|—4Q] h {; K P
8
P, Q, 1
29— y—n P k : | x
A H B N
n
Puc. 150

aH C vk.com/material100
Ha

ITocrpoum yvron XAY, ]JELBHI:.IH naHHOMY yray Ak, H DTEDH{HM
ayue AX oTpesor AB, paBHBIE gaHHOMY oTpesry P Q| (puc. 150, 0).
[lna mocTpoednd BepIOuHE C HCKOMOr0o TPeVIOJAbBHHKA 3aMeTHM, YTO
paccTogare oT Tourd C mo npaMoil AB gomxkHOo pasHAThCea P.G,.
MuoOMecTBOM BCEX TOYEK ILIOCKOCTH, HAXOSAINHNXCH HA PACCTO-
Aaud P,G, or mpamoil AB 1 JerKallux II0 TY JKe CTOPOHY OT
IpAMOIH AB, UTO H TOUKA Y, ABJAETCA IpAMAad p, HapajlelbHasd
npamoid AB n maxogamanca Ha paccroasun PG, or npamon AB.
CraenoBarennio, HekoMad Touka C ecTh ToUKa HepecevcHud IIpsd-
MoH p 1 nyua AY. IlocTpoeHHe OpAMOIH p OIIHCAHO B PEIIeHHH 3a-
pauau 292 Ouesngro, rpeyroasEnE ABC yI0BAETBODAET BCEM VC-
aAoBuaM sagaun: AB=P G, CH=P.Q., LZA=_hk.

IlocrpoiiTe TPeyroJbHUE 110 ABYVM CTOPOHAM M BBICOTE, IIPOBEIEH-
HOW K OJHOH W3 9TUX CTOPOH,

ITocTpoiiTe TPeyroJbHHE IIO ABVM CTOPOHAM H MejHaHe, IIpOBe-
JENHONT K OHOH W3 ATHX CTOPOH,

Bonpocs! aasa nosropenus K raase IV

CohopMyaupviHTe H JOKAITE TEOPeMY O CVMMe VIVIOB TPeyVIoJIbHHE:.
Kawxoi yrox HasbplBaeTcA BHEIIHHUM YIVIOM TpeyrojdbHHUEa? [loka-
HHUTE, 4TO BH.EJ.LII:IMH VIO ’l‘pE}-'l.‘D.Ilbl:lMHﬂ. paHEH CyhME ABVX :fl‘.i'lﬂ]:l
TPEYTOILHIKA, He CMEXHBIX ¢ HHM,

Coomuowenus mexoy
CmopoHaGmuy U geaasin
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HorakuTe, UTo B J000M TpeyrolIbHHKe ITUO0 BCe YIJBL OCTPEHIE,
nubo aBa yria ocrpble, 4 TPETUH TYION MJW HPAMOM.

Karoll TpeyrolbHHME HasbiBaeTcd ocTpovroidbHBIM? Kakxoil Tpe-
VIOMBHHEK HAZBIBAETCS TYTOYTOJILHEIM?

Karoil TpeyrollbHHK HA3LIBAGTCH HPAMOYIroabHBIM? Kark HasbiBa-
TOTCA CTOPOHLI NPAMOYIOJALHOTO TPEYTOILHALKA?

Horxamure, 4TO B TPEYTOJIBHHKE!

1) uporug BodblIeil CTOPOHBI JeXuT DOJBIUNN VIO,

2) ofpaTHO, HPOTHUE OOJBIIEr0 VIVIA JeXRHUT 00IbINAS CTOPOHA.

I[GH&H{HTE, UTOo B IOPpAMOVIOJABHOM TpPeVI'OJBHIIHEEe I'HIIOTeHY34
GoMblLIe HATeTA.

HokamuTe, UTO echH [ABa VIJIa TPeVrodbHHEA PaBHEI, TO Tpe-
VTOJIBHHE PABHOOEIPEHHBIH,

Horamure, 4TO HAMIAS CTOPOHA TPEYIOJbHHKA MEHbIIe CYMMbI
JABYX JAPVIUX CTOPoH. YTO TAKOE HEPABEHCTBO TPEVIOABHURKAT
HoramuTe, 410 CYyMM& IBYVX OCTPBIX VIVIOB IPSAMOYTOIBHOTO Tpe-
VroAeHHUEA pasHa 90°,

JlokakuTe, 4TO KATET NMPAMOVIOJLHOTO TPEVIOIBHWKA, JI@HAATTTHIT
mporus yraa B 30°, pasen nmonorwne runorenyssl. Chopmynnpyi-
Te I JOKAKHTEe ofpaATHOE YTBep:EIeHUE.

ChopMyIHpyHTe U JTOKAKNITe VTEepEIeHHe 0 OpU3HaAKe PABEHCTEA
llpHMD}-’l‘ﬂthH.le TpE}’l‘DJJ.hH.HRDB 1IIO THIIOTEHY 3 1 DQTF}UM}" YIULW.
ChopMyaupyiiTe W NOKAKNTe VTBEDEKICHHE O TPHSIGIRe" pasedr
cTBA llpHMﬂ}-’l’f}thHb.lK TPE}I’I.‘GJIJ)HHHHB I TMUOTEHY3E 1 HaTeTy.

Q0bacHITe, KaKoH OTpe30K HaablBaeTcd HAKJIOHHOH, IOPOBeIEH-
HOH M3 JAaHHOM TOYKHM E JAaHHOH IpPAMOMH, M KaKol OTpe30E HASLI-
BAETCH NPOeKOHel HAKJIOHHON.

JoxaxkuTe, 4TO NepUOeHIUKYIAD, OPOBEIEHHBIN H3 TOUHEH K IIpd-
MO, MeHbIIe J000H HAKJOHHONH, OPOBEAEHHONH M3 TOH JKe TOUYKH
K OTOH OpAMOIM,

Horamure, uro nwdas HAKIOHHAA, LPOBENEHHAH U3 JAHHOH TOUY-
KW K JAaHHOU TRAMOH, MEHBINE CYMMBEI TMEePUeHJIHKYIApPa, TPpoRe-

OEHHOrO M3 TOoH e TOYKHM K 9T0H IpAMOH, H OHPOeKIINH HAKJIOH-
HOMH.

Yr1o HasbiBaeTCa PAaccTodHAEM OT TOTHKIL JO HDHMGI‘&?

JoramkuTe, 4T0 BCe TOUKH KAMIAON M3 IBYX HAPAJIENIBHBIX IIp#A-
MBIX PaBHOVAAICHE OT APYIoi IpAMOM,.

T‘ITU HA3blBASTCH pﬂ.cﬂ’l‘DHHMEM MEXIY JBYMHA llapailJlEJlebl'_\'lM
TIPAMBIMHE?

Jora:kuTe, 4dT0 MHOMKECTEO BCEX TOUYEK IJOCHOCTH, HAXOAAINHXCH
Ha A4aHHOM PACCTOSHWH OT JAHHOW TPAMON M JIEKAIMHX O OJHY
CTOPOHY OT Heé, ecTh IpAMad, IapajlielbHad TaHHON IpAMOH.

Uro raroe reomerpuuecroe mecto Touex? [Ipusegnure mmpumep.
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22 OO0BACHHTE, EKaK IOCTPOHTE TPeyIoJbHHE

A cC B
Io! a) ABYM CTOPOHAM W YIVIY MEMJy HIMI; ' "
0) cTopoHe H IBYM IIPHJIeAKAINNM K HeH VIJaM.
23 OObpacHUTE, KAK IOCTPOUTH TPEYTONILHUK IO V\Z
TpéM cTopomnam. Becerga M oTa 3agatia mMeer
D

pemmedne?

JlomonEMTEIBHBIE 3a/a4YN Puc. 151
304 B paBHoOenmpenHoM TpeyrolbHHEKe ABC 6He-

CEeRTpHCEL papHBIX yriaoe B u C nepecera- A

wress 8 roure (. Jokasmure, uro yroa BOC
paBeH BHEITHEMY VIJY TPeyrolbHHKA [pH
BepmuHe B. P

305 Ha cropone AD Tpeyvroapunka ADC orme-
qena Touka B rak, uro BC =8BD. [loxamure, Q
yro npsaman DC papanjensHa OuccerTpuce

vraa ABC. 2
306 Ha pmevere 151 AD || BE, AC=AD u BC= .
e (& B
=BE. Horamure, uro yron DCE — upamoi.
S07 Ha pucyaxe 152 AB=AC, AP=PQ=QR= Puc. 152
=REB=BC. Haligure yron A.
308 JloramuTe, UTO B TYOOYIOJBLHOM TpPEYTOJbHHEE OCHOBAHHE BEHI-
COTBI, MPOBEJEHHON M3 BEPIIMHEI TYIIOTO VA, JIEKUT HasCTOPasm/ matenal100
e TPpeyroJdbLHHka, 4 OCHOBAHKSA BLICOT, ITPOBCACHILIX M3 BCPIONHUM
OCTPBLIX VIVIOB, — HAa HOPOoI0JI:EKeHHAX CTOPOH.

309 HWa3 toukm A K IpaAMOil ¢ MPORemeHLI mepnenmukyaap AH u na-
KnoHable AM, 1 AM,. Horamure, uTo:
a) ecitn HM, =HM ,, to AM ,=AM,;
0) ecotn HM, < HM,, To AM < AM,.

310 M3 Tourkm A K npaMod ¢ TPOREAEHL nepmernauryaap AH
¥ HakJoHHBIe AM, 1 AM,. Jokamxnure, uTO:
a) ecti AM,=AM., To HM,=HM,;
0) ecnu AM, < AM,, to HM,<HM,.

S211% JokamuTe, uTo B TpeyroaoHHEe ABC megmana AM MeHbinme mo-
aycyMmmel ctopod AB uw AC.

312% E HoraxkuTe, uTo ecau Touxa M JIeKHT BHYTPH TPEYroJbHHKA
ABC, to MB+MC < AB+ AC,

313 E JlokakuTe, 9TO cymMMa pacCTOAHHHA OT JA000H TOUYKH, Jierka-

meil BHYTPH TPeyrojlbHUKA, J0 €ro BepPHIMH MeHbllle nepumerpa
TPEYTOMLHIKA,

314 Jloraxxure METOA0M OT NPOTHEHOIQ: e€ciu jus Tpéx rouek A, B
n C cupasegnuso pasenctso AB = AC +~ CB, to toukn A, Bu C
JeXaT Ha OTHOH IIpaMOH.

CoomuoweHua mexwdy
89 cCmopoRamu U geaasu
Hn'j'.l‘f'_n'ln'.'li.f-'l?-fn'dh'l!



315 Jloka:kuTe uTO, KamMad CTOPOHA TPeyroJbHIEKA DOJIbIIE PASHOCTH
ABVX OIDPVIMX CTOPOH.

3216 B mpamoyrolbhHOM TpeyTOJIbHHEE OpOBeleHa BLICOTA M3 BepIIHHEI
npamoro yraa. Jlokamure, 910 JAHHBIA TPEYTIOJILHUK M ABA 00pa-
30BABINMXCA TPEYTONLIHMKA HMEIOT COOTBETCTBEIIHO PABRHLIC YTJILI.

317 B pasnobeppennom rTpeyronsuuxe ABC ¢ ochHosanuem AC, pas-
HEIM 37 ¢M, BHemHHE yroa upu Bepmuae B pasen 60°. Hafigure
paccToAHMe OT BepHIMHEI C 0o IpamMoii AB.

318 B rpeyronbHuKe ¢ HepasHbiMM cropoHamu AB n AC (AB > AC)
IpoBeneHsl BuicoTa AH m duccexkTpuca AD. Hoxa:kHTe, UTO VIOJ
HAD pagen nouaypasuocru yruos B u C.

419  JlokaxmuTe, UYTO B PaBHBIX TPeVIOJLHHKAaX BLICOTHI, NPOBeIEéHHLIE
E PaABHBIM CTOPOHAM, PABHBI.

320 E B ocTpovronsHoM TpevroiabHHEe ABC mpoeegexa BrwicoTa AR.

Hora:xKHuTe, 9TO HDepHMeTp TpeyroiabHHKa ARC MeHBIIe meprme-
Tpa TpevroabHuea ABC.

221 EDTDEBDR coeIHHAET BEPHIMHY TpeyTroJbHUKA C TOYKOM, Jeska-
IEH HA UPOTUBOLOI0MHONA cTropore. Jloraskure, uTo 3T0T OTPE3OK
MEHBINEe DOSLNTEH U3 ABYX JAPYVIHX CTOPOH,

S22% TloeTpoliTe TpeyrolbHHE IO JABYVM CTOPOHAM M MeJHaHe, IIpOEBe-
JEHHOH K TPeThel CTOpoHe,

323 IlocTpoiiTe NIpAMOYIOIbBHBIA TPEYIrolbHUK 0! CkauaH ¢ vk.com/material 100
4) THIOTEHY3e M OCTPOMY VIVIY;
0) KareTy M IPOTHBOJEMRKAINEMY VIVIV;
B) THIIOTEHV3e H KaTeTy.

324 C moMOmb0 DHPKYIS ¥ JHHEHKN DOCTPORTEe yro, pasesii: a) 30°;
6) 60%; B) 15%; 1) 1207; m) 1507; e) 1357; &) 165°; 3) 75%; m) 105°.

325% TlocTpoiiTe TPEeYIOJALHHUE 10 CTOPOHE, BLICOTE, IPOBCACHHON X
Hell, I MeJHaHe, OPOBENEHHEON K OJHOH M3 JABYX APVIHX CTOPOH,

326 E,[[ﬂﬂ TpeyroaeaEnE ABC. IlocTpoiiTe orpesor DE, napaillelb-
HeII OpAMod AC, tak, grode Toukun D u E nexann Ha cTopoHax
ABu BCu DE=AD+CE.

327 E [lan papHOCTOpOHHHHN TpevrodsHHE ABC w Tourka B, Ha cTo-
poHe AC. Ha croponax BC u AB mocTpoiiTe Tour® A, u {, Tak,
yTOOBL TpeyronsHuk A B €| DB PABHOCTOPOHHHM.

S28% TloeTpoliTe TpeVIoJbHHE IO VIJV, BRICOTe H GHCCEeKTpHCe, IpoBe-
,i'_I,EH.Hbl.M H3 HE‘[)LLllrill:lh.l arTaro vivid.

J329% TlocTpoliTe TpevroJdbHHE IO CTOPOHE, BRICOTE M MeJHaHe, IIpoBe-
JEHHBIM K 3TO0H CTODOHE.

330%* E Has TpeyronsEur ABC ¢ npambeim yriaom A. Ha cropone AE
nocerpoire roury M, maxogamyroca Ha paccrogHun AM or npa-
Mo BC.

90 D 1V



'nasa V

I'eomeTpuuyecKHe MecTa TOYEK.
CummeTpuuHbie (DUTYPBI

3TORA rMaee mbl NPOAOIAKNM WAYYEHWE TEOMETPUYECKNX MECT

Touek M ocoboe BHAMAHWE yaenuMm OAHOW W3 OCHOBHLIX $W-
ryp — OKpY:XHOCTW. ByoyT AokAazaHel HeKoTOpbIE CBOWCTBA AMa-
METPOB W XOPA OKPYXHOCTW, TEOPEMblI O KACATENbHLIX K OKPYX-
HOCTW, 00 OKPYXHOCTAX, BMNWCAHHLIX B TPEYrONbHMK M OMNUCAHHLIX
OKDONO TpeyronsHuka. B rnase BBOAUTCH NMOHATME Uryp, CUMME-
TPWYHBLIX OTHOCWUTENLHO HEeKOTOpPoi npaMoi (Mnn obnaparolmx
OCEBOW CMMMETPWER), a TakkKe NPUBOARTCH NPpUMEpL! 3aaa4, aAns
pEeWeHna KOTOpbiX YAOOHO NPUMEHATb CBOWCTBA OCEBOW CWUM-
METPWMN.

m PEDMETDH‘IECRHE MeCTa TOUEK

39. CaoiicTBa GMCCEKTPHCHI yriia Cravan ¢ vk com/materiall 00

HamoMHEHM, |YTO reoMeTPHYECKHM MeCTOM
TOUYEK HAZLIBAETCH MHOMECTBO BCeX TO4YeK, obja-
AAWIIUX onpejeséHHbIM cpoiicrBom. Hanpumep,
MBI ViKe JOKa3sajdH paHee (II. 37), 4TO reoMeTrpHie-
CKHM MEeCTOM TO4YeK MNJIOCKOCTH, PacnoJoKeHHBIX
Mo O/IHY CTOPOHY OT JAaHHOH NPAMOH M paBHOY/AA-
JNEHHBIX OT Heé, ABJSeTCHA NpAMAan, napajjaejJbHan
JAAHHOM.

Y1066 HEKOTOPYIO (PUIYPY HAZBATH M'EOMETPH-
JeCKHM MeCTOM TOUeK, HeoOXoQMMO HpOoBEepPHTH ABAa
VCJIOBHA:

1) kamxpgaAa TouKka JAHHOU (DPUI'YPEI JOJIHA 00-
JamaTh 3aJaHHBIM CBOMCTBOM;

2) Kaxjnaa TOYKa, 00JaAAOIIAA 34JAHHBIM
CBOHCTBOM, JOJIZKHA NPHHAJAJIEKAThL 3TOH (huType.

Hoxrkaskem, uTo OHCCEeKTpHca HepasBEPHYTOTO
yrjia ABIAETCHA HEKOTOPHIM TI'eOMEeTPUYECKHM Mec-
TOM TOYEK.

leomempuueckue
9 ' MECTLA Moden.
Cummempunrbie (Puziyps



Ten_pema

Rasxpaa Touxka OHCCEKTPHCHBI Hepas3BeépHYTOro

yriia paBHOyJajieHa OT ero CTOPOH'.

ObparsHo: Ra/RI48 TOYKA, JeKaniads BHYTDH YIia
M paBHOY/JaJéHHAas# OT CTOPOH yrja, JeKHT HAa ero

OHcceKTpHCe.

JloxasaTejabCcTBO

1) Bosepmém npouaBoasHYE TOURy M Ha Duc-
cekTpuce yraa BAC, npoeejéM HOepleHIHEYJIIA-
pel MK u ML » opavmeim AB 1 AC U JorameM,
yro MK = ML (puc. 153).

PaceMoTpuM NOpAMOYTOJBHBIE TPEYTOJBHHKHA
AMEK v AML. Onu paBHbl 110 THIIOTEHY3E W OCTPO-
My vray (AM — obmoraa rumoreHya3a, L1 =22 oo ve-
noruio), Caeposarennuo, MK =ML,

2) Ivers Tourka M JgemxuT BOYTpH yvraa BAC
1 paBHOyZaneHa ot ero cropon AB n AC. doka-
smemM, uro ayu AM — duccerrpuca yraa BAC (em.
puc. 153).

IIpoBeném mnepnesnuEviaaper MK um ML
npaMeiMm AB uw AC. TIpaMoyronsuble TPEVIOMBHHKH
AMK n AML pasHB IO TrHOOTEHY3E H KATETY
(AM — obmag runorenyza, MK =ML 1o yciaoBHIO).
CaemoBarensno, £1=./22. 9To ospadaeT, 4YTO JAVU
AM — duccexTpuca vroa BAC,

Teopema noxasana.

Caencreue 1
I'EDMET]]H‘IEEHHM MeCTOM TOYeK ILMNOCKOCTH, Jedaa-

IMX BHYTPH HepasBépHYTOro yrija M paBHOYIAJEH-
HBIX OT CTOpPOH ¥Yr/ia, ABJAAeTCH EHEEERT]]H(:EI FTOTr0D

yria.

Cnencreue 2

BuccekTpuesl TPeyroJbHHKA NepecerawTca B 0
HOM TOYKe.

HBI yrJa.

92

Puc. 153

CrauaH ¢ vk.com/material100

To ecTh PaBHOYVIANEHA OT NPAMBIX, COAEDMALIINX CTODO-
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Oboznaunm OyeEBol () ToOUKy IIepecedeHHA
GuccerkTpuc AA, u BB, tpeyroasEuka ABC m 1mpo-
BeIéM M3 OTOH TOUYKH Iepneniukvagps OK, OL
u OM coorsercrBerHO K npameim AB, BC m CA
(puc. 154).

ITo moxaszamnmoii Teopeme OK=0M n OK=0L. A BM C
IMosromy OM =OL, 7. e, Touga O pasHoyJajena oT
cropor yraa ACB w, gAauuT, JeRAT HA OMCCEeRTpH-
ce CC, sroro yraa,

ChegopaTelIbHO, BCe TpH OHCCEKTPHCHEI Tpe-
yronbHHEa ABC mepecexaloTrcd B Touge (J, uUTo H
TpeboBAJIOCH NJOKA3aTh.

W3 noxkasaHHOTO YTBEeD)KAEHUA CIEVeT:

Puc. 154

TOYKA MepecedeHns OHCCEeKTPHC TPEeYroJbHHKA PaBHO-
yAaJieHa OT BCEX ero CTOPOH.

40. CpoiicTBa CepeINHHOTO
NepneHIHKyJIsipa K OTPe3ry

Hamomuawnm, 9T0 CePeIHHHBIM MePHCHIHKYIA-
POM K OTPe3Ky HA3BIBAETCH IIPAMAH, HPOXOLALIAH
yepes cepe/iMHyY JAaHHOTO OTpe3Ka M IepleHJuKy-
NApHadg K Hemy.

Hoxaem, 4TO cepeAHHHBIH NepPHeHAHKYIAP
K OTPe3Ky HABJAAeTCA IreOMeTPHYEeCKHMM MeCcTOM TO-
YeK.

CradaH ¢ vk.com/material100

Teopema

Kaknan Touka cepeIHHHOrO NepneHIHKyJasapa K oT-
pe3Ky paBHOY/ajJieHa 0T KOHIIOB 3TOr0 OTpe3Ka.
ODpaTHO: KAKIAY TOUYKA, PABHOVIAJEHHAN OT KOH-
OB OTpPe3Ka, JeXKHT HA CepeIHHHOM NeplIeHINKY-
Afpe K HeMy.

JlokaszareasecTBO

Ilyers upsimas fi — CepeMHEHBINA LEPIIeH -
KVIAp K oTpeary AB, Ttoura () — cepelmHa 3TOro
oTpeska (puc. 155, a).

1) PacemoTpumM NOpPOM3BONBHYIO TOUKy M
OpaMol m H Joraxkem, uto AM=EBM. Ecin tou-

lMeomempuvuecnkue
93 MECd MOYeN.

Cummempuunse uzyps



ra M coemagaer ¢ ToukoM (), TO 3TO PaBeHCTEBO
BepHO, Tak Kak () — cepeauua oTpeska AB. Ilvers
M mun O— paanuuapic TOYKH. IIpaMOYTroabHBIC
TpeyroieHNKn OAM u OBM pasHBI 10 IBYM Ka-
reram (OA=0B, OM — obmHHE KaTeT), TO3TOMY
AM=BM,

2) PaccMoTpHuM ODpoH3BOIBHYIO TOUKY N, paB-
HOYAAJMEHHVID OT KOHIOB oTpesra AB, w moraxem,
yro Toura N JeEHT Ha OPAMOH M.

Eciu N — roura npamoii AB, To oHa copna-
maeT ¢ cepeauHoil O oTpezxa AB B IOTOMY JIEHIHT
oa npAaMol m. Ecam e rouxka N He JeEHuT Ha npda-
Mot AB, 1o TpeyroansHuk ANB pasnobenpeHHBIN,
Tarx xKax AN =BN (puc. 155, §). Orpesor NO — me-
JAUAaHA 3TOT0 TPeyroJbHUKA, a 3HAYWT, W BBICOTA.
Taxum obpazom, NO L AB, mostomy mnpamere ON
H M COBI&JAIOT, T. €. N — TouKa IMpAMOH 7.

Teopema goxasana.

Cnencreue 1

l'eomeTpHyecKMM MECTOM TOYEK IJIOCKOCTH, PaBHO
VIAJNEHHBIX OT KOHIOB OTpe3Ka, ABJAETCH CepeuH-
HBIM NEePHeHIHKYIAP K 3TOMY OTPesKy.

Cnencreue 2

Cepennuabie NepHeHIHKYJAAPLEI K CTOPOHAM Tpe-
YTOJBHHKA NepeceraloTcss B OJHOH TOYKe.

Ilna noxkasaTesIbCTBA 3TOTO YTBEPHKIAEHHA pac-
CMOTPHM cCepeJHHHBIC MNepHeHIHKYVIAPLEI m U 1 K
cropounaM AB u BC rpeyroasauga ABC (puc. 156).
JTH IpAMBIE IEPECEKANTCH B HEKOTOPOH roure (.
B camom pene, ecam npeAnoyioKUTE NIPOTHBHOE, T. €.
uro m || 1, To npaMag BA, OyIvuH ODepOeHIHKyIap-
HOH K IpamMo m, Obliaa OLI ODepleHIMEVIAPHA M K
napansielsH0d el TpaMol 1, a Toraa Jepes Toury B
upoxoaunu 66l gBe upamsie BA u BC, nepunesjyury-
IApHBIe K IPAMOH 7, UTO HEeBOSMOMKHO.

[To poxazanmoi teopeme OB=0A w OB=0C,
[Mosromy OA=0C, 1.e. Touka () PaABHOYAAJEHA OT

94

6)
m

A O B
h‘r

Puc. 155

CrauaH ¢ vk.com/material100
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KOHIOE oTpeska AC H, 3HAUUT, JeEHT Ha CepelHH-
HOM IepOeHIUKVIApe p K 9TOMY oTpe3ky. Ciaego-
BATEJIBHO, BCe TPH CePeIHHHEBIX MINepPIeHIHEVJIApDPAa
fi, A U P K CTOPOHAM TpeyroabHuURa ABC mepecera-
oTed B Touke ().

Mz goxasaHHOrO yTBEPHKIAEHUA CIEAVeT:

TOYKA NMepecedyeHus cepeiHHHbIX NMeprneHIHKYIApos
K CTOPOHAM TPeyroJlbHHKAa pPaBHOYJAAJIeHA OT BCex
ero BepIIHH.

3anauu

331 E OnpemenlnTe TreoMeTpHUeCKOe MeCTO BCeX ToOdYeK ILICCKOCTH,
PABHOVIAIEHHBIX OT JBVX IIepeceKalolluXxcd IPAMBIX.

332 DII]JE,I[E.TIHTE reoMeTpH4ecKOoe MeCTO BCeX TO4YeK ILIMIOCKOCTH,
EI.BHGY,II;ELJI@HHHX OT ABYVX HAaHHLBIX IIapaJllI€JIbHBIX IIPDAMBIX.

333 Hanel nea orpeska AB u CD. lloctpoiiTe Toury M, Takyio,

uro MA=MB u MC=MD.

334 E Hanel yroa u orpeszok AB. IloctpofiTe Touky M, paBHoyIa-

JCHHYIO OT CTOPOH ¥IJIa B Takyio, yto MA =MEB.

330 DBuccekTpichl BHemHHX vraoB B U C TpevroanHuka ABC mepe-
cexamoTca B Touke (). [loxamure, 94To Touka (J paBHOyIAaleHa OT

npambeix AB, BC u CA.

OKpYIKHOCTE.
RacarenpHas K OKPYKHOCTH

41. CgoiicTBa MTUAMETPOB M XOPH
OKPYKHOCTH

HamoMHEM, YTO OKPYKHOCTBI0 HAa3LIBAETCH
TeOMETPHYeCcKad (hurypa, cocToSIas U3 BCeX TOUeK
MJI0CKOCTH, PACIOJIOKEHHBIX HA 3a/laHHOM pPACCTO#A-
HUM OT jJaHHoM Touku. JlaHHAaA TOUKa HA3BIBaeTCH
IEHTPOM OKDYVKHOCTH, a 3aJaHHOe PACCTOSHHE —
PATHYCOM DTOH OKPY/KHOCTH.

H3 onpegenenns ciaegyer, 4TO OKPYIRKHOCTD
npejcrTaBasger coboil reoMeTpuYecKoe MecTO TOYeK,
PABHOYAAJEHHBIX OT IEHTPA.

95

leomempuuecnuse
ALECITLAd MOYeK.
CummempusHble {uzyps
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OkpyxHOCTE pazbuBaeT MHOMKECTBO TOYEK ILIO-
CKOCTH, He IIPHHAAJISHKAINX ei, Ha JIBe YacTH —
BHYTPEHHIOW 1 BHeNmH0w. BHyTpeHHeH 4YacTH IpH-
HAJAJEeHAT Te TOYKH, AJA KOTOPBIX PACCTOAHHE OT
TEHTPA OKPYVARHOCTH MEHBITIE PAJIHYCHE, 4 BHEITTHEH J4-
CTH — Te TOYKH, JJIf KOTOPBIX PACCTOAHME OT LEHTPA
bonbuie paguyca. Toukn BHYTpeHHEN 4acTH HasbIBa-
0T BHYTPEHHHMHM, A4 TOUYKH BHeIIHeHd 4acTH — BHeI-
HHMH OTHOCHTeIBHO OKpYV:kHOoCTH. Ha pmevmre 157
Toukn 4, B, C m O — pREVYTpeHHHe, a TouxkH M, N
1 P — BHeIIHHEe OTHOCHTEJLHO OKPYHXHOCTI.

1°. JTuamerp, IPOBeIEHHBIN Yepead cepeIHHY XODIHI,
neprneHIHKyIapen 3Tol Xopae.

QbpaTHO: THAMETP, NepNeHIHKYIAPHBIH Xopae, Je-
JHT €€ MomoJjam,

1) Ilyers auamerp AEB OKDVIKHOCTH C IIEH-
TpoM O pamuyca ¥ IDPOXOIHT uepes ceperxuuy M
xopowl CD (puc. 155, a). Hoxamkenm, 4TO AHAMETP
AB nepnenaugvaapen xopae CD.

Tpevromasunr COD pasnobeapennsrit (00nsc-
HUTe IIoYeMy), u orpezor OM aBasercs ero Menua-
HOil. B paBHoDeapeHHOM TpeyroJbHHKe MejnaHa,
NpOBEe/IEHHAA K OCHOBAHWIO, ABJAETCA TAKKEe BBICO-
TOH TpevyIrodbHHEAa. SHauuT, OM nepnenaupyigpeH
CD, noatomy AB nmepnenmukvaapen CD.

2) IllveTs Teneps muaMeTp AB DanHOH OKpVK-
OOCTH TepHengukyaapen xopae CD, w poxasem,
YTO OH JAeJUT XOPAY IOIoJam.

Pacemorpum puamerp EF, npoxoasinuil yepes
cepenury M xopusr CD (puc. 158, 6). Ilo gorasas-

a) B 6) B F

—

Puc. 157
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HOMY BhIIIe, oTpesrH EF u CD mepneHIUMEVIAPHEBL.
IIo Torga yepes 1eHTP O OKPYRHEOCTH IPOX0OJAT IBe
npaMmeie AB m EF, nepunenmgukviagpaoie CD, 3Ha-
YHUT, OHH coBnazaioT. [lootomy EFf m AB — onun u
TOT 3Ke JuamMmeTp.

I'osopar, uro orpeszoxk AB sBuaen noa nps-
MBIM yriaoM H3 ToukH C, ecau vron ACE npamoii.

2%, Kamxpmasa Touka, M3 KOTOPOH IHAMETP OKPYIK-
HOCTH BHW/AEH MO NPAMBIM YIJOM, Je/KHT HA ITOMH
OKPYHHOCTH.

ObOpaTHO: M3 RamIOH TOYKH OKPY/KHOCTH JHO0I
AMaAMeTp, He NPOXoJsuui Yepes JaHHYH TOYKY, BH-
JIeH T10/i NMPAMBIM YIJIOM.

1) Ilvers AB — auaMeTp OEPYAHOCTH C LIeH-
rpoMm O, Toraa ecan axa rouxku C yron ACB nops-
MOM, TO B TPAMOYVTOARHOM TpeyrodsAanke ACH wme-
nuana CO paBHA IIOJOBHHE MHIOTEHVIBL, K KOTOPOI
oHa npoBengeda. Toraga OA=0B=0C, 1. e. C JexEHT
Ha OEpVHOCTH ¢ HedTpoM O paauyca OA.

2) Ilyvers Touka € JeHT Ha OKEPYEHOCTH
¢ guamerpoM AB, O — IIeHTp 2TOH OKPYVAHOCTH
(puc. 159). Torma Touxka O — cepeaMHa OTpesKa
AB. B tpevroanuuke ACB meamnana CO pasma mo-
JIOBMHE CTOPOHBI, K KOTOPOH OHA NpOBeJeHa, 1103TO-
My yroa ACE npamoi.

JHoxkasanHOe yTBep:K/JAeHHe I03BOJSeT onpeje-
IUTh €INé OJHO IeoMeTpHUYeCKOe MECTO TOUeH: MHO-
JKeCTBO BCEX TOYEK, M3 KOTOPBIX JAHHBIH OTPE30K
AB Bujen noj IpsIMBIM YIJIOM, €CTh OKPYKHOCTh
¢ nuamerpom AR (3a uckarwdenuem rouer A u B).

42. BzauMHOE PacCHoOJIOKeHHe
OKPYKHOCTH M IPAMOM.
KacartenbHast K OKpPYXKHOCTH

PacemoTpuM, Kak MOryT pPACHOJIATATBCA OK-
PY#KHOCTh U NMpAMAA, T. €. BRISCHUM, BCErja JU OHHN
HMeT 0blIMe TOYKHM M CKOJBKO ODIIUX TOUYeK OHH
MOTYT HMETh.

97

Puc. 159
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IlpamMaa He MOMKET HMEThH € OKPYVKHOCTBIO @)
fosee nByx ob6mmux Touex. Ecam Kaxkas-ro npamas
LEPECEHART OKPYHHOCTL ¢ UenTpoM (3 B TpPEéx Tou-
rax A, B u C, To Touka O paBHOVIaAlIeHa OT KOHILOB

orpe3roB AB n BC, nosToMy JeKHT Ha cepeHHHBIX
NEPTIEHANKYIAPAX P, W Py 9THX oTpeaxoB. Ho ase
OpPAMEBIE, NePIeHIUKVIASPHBIE TPETheH IIPAMOM, Ia-

6)
panyienbHbI.
Takum oOpaszom, BO3MOMKHBI CJeAVIOIIHE
TPH CJAYy4Yad B3AHNMHOIO pPacCIOJNOMMeHHA Il'pHMDﬁ 58
OKPYVA#HOCTH:
1) npAMas UMeeT ¢ OKPVKHOCTBLIO ABe o0lue
A<

m/material100
ToukH (puc. 160, a), B 3ToM cavuae IPAMYIO HASEL

BAIOT CeKYIIeH K OKpY:KHOCTH;
2) mpaAMas HMeeT ¢ OKPVIKHOCTBIO OZHY O00-

0
oy Toury (pume. 160, 0), B aTroM coydae ODPIMYE
HASBIBAIOT KACATEJbHOH K OEPYHOCTH, a HX 00-
OIVI0 TOUKY — TOYKOI KacaHHd;
3) mpAMaa He HMeeT ODIIHUX TOUEK C OKPYK-

nocTeio (puc, 160, 8).

Bece Toukm KacarenbHOH, 348 MCKJIHYEHHEM
TOYKH KACAHWUHA, ABJIATCH BHEIMIHMMH TodKamM#u orT- Pwuec. 160
HOCHTEeJILHO OKDY#HOCTH.

Jlorasxem TeopemMy 0 CBOHCTBE KacaTeslbHON
K OKDPYAHHOCTH.

Teopema
L
KacareasHas K OKPYRKHOCTH NepHeHIAHKYJIIApPHA
K pajguycy, NpoBeIeHHOMY B TOUKY KacaHHA.
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JlokazaTelbCTBO

IlyeTs p — macaTenbHaA K OKPY:KHOCTH C IeHT-
pom O, A — Touka Kacaguda (puc. 161).

Hokamenm, UTO KacaTeJanHad p TIepIeHIHKY-
aapHa K paguycy OA.

JIwbaa Toura B KacarelbHOI, OTIHYHAA OT
TOUYKH A, ABJAETCA BHEIIHEH OTHOCHTEJIBHO OKPYH-
HocTH, moatoMy OB Goanme OA. dmaumnt, OB —
HAKJOHHAA K TpAMOH p, a OA — OepmenIuKyIap
(0bbAcHUTE TIOYEMY).

Takum odpasoM, NpAMas p IepHeHIUEYIAPHA
K paguycy OA.

Teopema gokxasana.

PacemoTpumM fiBe KacaTelbHBIE K OKPYIKHOCTH
¢ HedTpoM O, TPOXoAAIHe Yepes TOUKY A T Kacamw-
IiHecd OKPY:HHOCTH B Toukax B 1 C (puc. 162). Or-
pesku AB 1 AC HA30REM OTPE3KAMH KACATCIRHBIX,
npoBeaeéHEbIX 3 Touku A. Oum obragawTr caegyio-
UM CBOHCTBOM:

OTPe3KH KacCaTeJbHBIX K OKPY#HOCTH, NpOBeIéH-
HbI€ H3 OTHOM TOYKHM, PABHBI M COCTABJIAKT paBHbIe
yriabl ¢ NPAMOi, NPOXOJAsIel 4Yepe3 3Ty TOYKY M
HEeHTP OKPYHHOCTH.

Ilna noxasatenbCcTBa 3TOT0 YTBEpKIeHHA 00-
parumca K pucyHry 162. Ilo Teopeme o cgpoiicTBe
KacatenpHOH yrasl 1 m 2 npambele, MO3TOMY Tpe-
yroabHHEH ABO 1 ACO npamoyvroasabeie. OHH pap-
HEl, TAK KaK wMeioT o0miyo runorenysy OA w pas-
Hele xarersl OB u OC.

CrnemopatenbHo, AB=AC u Z3=/4, uro u
TpeboBaAJIOCH JOKA3ATh.

HoxaxxeM Tenepsb TeopeMy, o0paTHYIO TeopeMe
0 CBOMCTBE KacaTeJbHOH (IpH3HAK KACATEJIbHOM).

Teopema

Puc. 161

.com/material 100

Puc. 162

Ecau npsimasa npoxoauT uYepe3 KOHel pajauyca,
JeKANMI HA OKPYMXKHOCTH, M MepHeHIUKYIApHA

K 5TOMY paguycy, TO OHA ABJIAETCA KACATEJbLHOI.
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JloKa3aTeNbCTBO

M3 yciaoBua TeopeMbl CIefyeT, YTO AaHHBINI
paanyc HABIAETCA NepHeHAHKYIAPOM, IIPOBeAEH-
HBIM M3 LEHTpa OKPVYIKHOCTH K JaHHOH NpAMOI.
ITosTomy paccTosHHME OT IEHTpa OKPYKHOCTH J0
npaMoli paBHO paguycy, H, cJeJoBaTeJlbHO, MOpA-
Mafd H OKPYMHHOCTHB HMEKT TOJBKO OZHY 00mIyio
rouky. Ho aro m o3Hauaer, 4TO JaHHAS IPSIMAasd
ABJAETCH KACATEJNbHOI K OKPYMHOCTH.

Teopema gokaszana.

Ha »ToM npusHake OCHOBAHO pelIeHHe 3ajadq
HA NOCTpOeHHe KacatenbHoil. Pacemorpum onHy u3
TAKUX 3ajad.

Janaua
Uepes JaHHEVI0 TOURY A OKPYHHOCTH C LEHT-
pom O OpoBeCcTH KacaTelbHVI0 K 3Tol OKPYAHOCTH.

Pemenue

IIpopegem mpamyic OA, a 3aTeM IOCTPOHM
OPSIMYI £, TROXOAAIIVIO Hepesd TOYRY A meprenjn-
EVIAPHO B upsamon OA.

Ilo mpusHaKy KacaTelbHOH IpAMad p ABIAET-
cA MCKOMOMH KacaTeJbHOIH.

43. BanucasHas M ONUMCAHHANA
OKPY/KHOCTH TPeyroJbHHKA

Ecnu orpesor (y4) ODpHHAMLJIEKHT IPAMOI,
KAacaTeJbHOH K OKPY:KHOCTH, M TOYKA KaCaHHUA AB-
JAAETCA TOYKOH oTpeska (nyda), TO TOBOPAT, YTO
IAHHBIN oTpe3ok (Ay4) JBJsIeTcH KAcCATelbHELIM
K OKPY/KHOCTH.

OKpyIOCTE Ha3BLIBACTCA BHHCAHHOM B He-
PasBEPHYTRIH YIOJI, €CJAH OHA KACAETCHA CTOPOH ITO-
ro yraa. Ha pucynke 163 oxpy:XHOCTH ¢ HEHTpaMHu
A u B poucannl B yroa MOP, a oKpYVKHOCTE ¢ OeH-
Tpom C mer. LIeHTPH BCceX OKPYIKIOCTCH, BIUCAH-
HBIX B YI0Ji, paBHOYIaJEeHbl OT €r'o CTOPOH, IMO3TOMY
npuHaexkar bucceKTpuce yria.

100
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E
Puc. 163 Puc. 164

Ecniu Bce cTOpoHBI TpeyroJbHHKAa KacaloTcH
OKPYVAHOCTH, TO OKPY/{HOCTL HasbLIBAeTCA BIIHCAaH-
HOH B TPEYroJALIHK, a TPEeYyroJLidHK — OmHcal-
HBIM OKOJ0 pTOH oxpy:RHoctwm, Ha pucyake 164
TpevroabHHE DEK onHcax oOKOIO ORDYKHOCTH
¢ ueHTpom O, TAK KAK Ero BCe CTOPOHBL HACANT-
CHA OEPVIEHOCTH, a TpeyroiabHHUE DEF He aABngerca
ONUCAHHBIM OKOJIO 3TOH OKPY:KHOCTH, TaK KaK CTO-
poHa EF He KacaeTcd OKPV:KHOCTH.

llokaskeM TeopeMy 00 OKpPV:KHOCTH, BOHCAH-

HOH B TPEYIOJbHHUK.

CrauaH ¢ vk.com/material100
Teopema

B w000l TpeyroJbHHK MOMKHO BIIHCATH OKPYEK-
HOCTh.
A

JokasaTejbcTBO

PaccmoTpuM  npoM3BOABHBIH  TPEYTOJIBHHEK
ABC 1 obBoznauum OyeBOi () TOURY lEPEeceueHuH
ero duccerTpuc. IlpoBeaem Ha Tourn (O OepIeH M-
xvanapel OK, OL 1 OM coOTEETCTEEHHO K CTOPO-
"Ham AB, BC u CA (cM. puc. 165). Tak xax toura O
paBHOYIAJIeHa OT CTOPOH TpeyrolbHHKa ABC, To
OK=0L=0M. IlosroMmy ORPYAHOCTE ¢ OeHTpoM O
pagmyca OK nmpoxoaut uepes touxy K, L u M, Cro
poHBL TpeyroasHuKa ABC KacawrTes 5TOH OKPYIK-
Hoeru B roumax K, L, M, rax xaw oHUM uepueH-
THEYIAPHEL K paguycam OK, OL mw OM. 3gauur,
OKPV:HOCTE € IeHTpoM O pammyca OK ABngercd
BIIHCAHHOH B TpevroaoHux ABC, B

Teopema gokxasana. Puc. 165

Tleomempuweckue
lo l Mecma mogyen.

CummempuuHbie (iuzyps



Jameuanue 1

OTMETHM, YTO B TPEYTIOJBHHE MOKHO BIIHCATH
TOJABKO OJIHY OKPYRHOCTE.

B camom pene, gonycTHM, YTO B TPEYIroOJib-
HHUEK MOMHO BIIHMCaTh JABe oKpyxHocTH. Torjga meHTp
Kayxgoli OKPY/KHOCTH PaBHOYAAJEeH OT CTOPOH Tpe-
VIOJLITHKA H, 3HAYHT, CORMAAAET ¢ TOUKOH O mepe-
cedeHUA DMCCEKTPHC TPEYIroJbHMKA, 4 pajnyc paBeH
paccTodsHUKD oT Touklr O 10 CTOPOH TPeVIoJbHHEA.
CrnemoBaTenbHO, 9TH OKPVKHOCTH COBIIAJAIOT.

Ecnmm Bce BepImIMHBI TPEYIOJBHHKA JIEHKAT
HA OEPYHHOCTH, TO OEPYHHOCThE HA3BIBAETCH OIH-
CaHHOH OKOJO TPeyroJdbHHEA, a TPeyroJdbHUE —
BIOHCAHHBIM B 2TV OKpVEHOCTh. Ha pucvare 166
Tpeyroaeinnk KMN Boucanm B OKpPYVAHOCTL C IIEH-
tpom (), a rpeyroasEuk KMP He ABASETCHA BIIH-
CAHHEIM B ATY OEPY:HHOCTL, TAK Kak Bepiuuua P He
JIeFKHT HAa OKPYIHKHOCTH.

Hoxaskem Teopemy 00 OKPYKHOCTH, OIIHCAH-
HOH OKOJIO TPeyroJbHHKA.

Teopema

Pwuc. 166
CrauaH ¢ vk.com/material100

Oxoaxo mwodoro TPpeyroJdbHHKa MOMHO OIIHCATH

OKPYKHOCTb.

JdoxazareasCTBO

PaceMoTrpum npor3BOSLABIN TpeyroasamK A BC,
ObosHauum DyrBOH ) TOURY UEPECeUyEeHUHA CepPeiUH-
HBIX NMePHeHJAUKYIAPOB K €ro CTOPOHAM M NPOBENEM
orpearxn OA, OB n OC (puc. 167). Tak xax toura O
PABHOVA&TEHA OT BEPITIUH TpeyroasHnka ABC, 1o
0A=0B=0C. IlosToMy OEPV:HHOCTE ¢ IHeHTpoM O
paguyca OA OpoxoIHT Uepes BCe TPH BepINIMHEI Tpe-
VronbHHKA H, 3HAYHT, ABJAETCA ONHCAHHOH OKOJO
tpeyroneanka ABC, Teopema moxaszana.

Jameuanue 2
OTMeTHM, YTO OKOJO TPeYroJbHHKA MOMKHO
ONMCATH TOJBKO OTHY OKPYEKHOCTD.

102
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B camom [pene, ponmycTHM, YTO OKOJIO
TPeYroJNbHUKA MOMKHO ONHCATH [JB€ OKPYKHOCTH.
Torga meHTp KaskAoH M3 HAX PABHOYIAJEH OT ero
BEPIINH M [IOATOMY COBIagaer ¢ Tourol () mepece
YeHUd CepeJUHHBIX MNepHneHJAUKYJIAPOB K CTOPOHAM
TPeyroJlbHHUKa, a pajuyc paBeH pacCTOAHHIO OT TOY-
xr O 70 BepImHuE Tpeyroannuka. CaegoBaTeinHo,
9TH OKPYKHOCTH COBIAJAIOT.

Jagaum

336 E JorasguTe, 4T0 X0pAA, He IPOXOAAIEAS Hepes HeHTD OKPYE-
HOCTH, MeHbINE IHaMeTpa.

337 Jlorammure, uTo ecau ape xopiabsl AB u AC oEpy:XHOCTH pPaBHEI,
TO HA OHA U3 HUX HEe SRJIASTCHA JMaMeTPOM 9TOHW OKPYVRHOCTH,

338 E Horaxxure, uT0o ecan Touka € — BHYTDEHHAS TOYKA OTHOCH-

TEALIO OKPYIKIOCTH, He JeiKanag ma eé¢ amamerpe AB, To yvroa
ACEB TyooH.

339 E HorxamxuTre, uTo ecan AB — muamMerp OKpY:KHOoCTH u C —
BHEIIHAA TOYKA OTHOCHTENIbHO ATOI OKPVIRHOCTH, He JeMallas
Ha mpamoit AB, o yron ACB ocTprrii,

CrauaH ¢ vk.com/material100
340 Jlokaskure, 4T0 CepeiMHbl Mapaje/bHbIX XOpPK JeXaT Ha OfI-
HOM THAMETDPE.

341 Jlora:uTe, 4TO paBHBIE XOD/bl OKPYHOCTH PABHOYJAJIEHEI OT e
MEATPA.

342 JlorkamuTe, U4TO eCJAM XOpIAbl OEPVIKHOCTH DPaABHOVIAJIEHBL OT eé
uedrpa, TO OHHU PABHKL,

343 JloxayxuTe, MTO €CAM PACCTOSHHE OT IEHTPA OKPYIKHOCTH IO Nps-
MOH PABHO pagHyCV, TO IpAMAad ABIAETCA KACATEILHOH K OKPVIE-
HOCTIH.

344 Ilpamaa a KacaeTcd OKpY:HOCTH ¢ meaTpom (. HaliguTe paccro-
AHHe oT Toukr O o IpaAMoi @, eclH JUHAMETD OEPYHEHOCTH paBeH
14 cm.

345 JloramuTre, YTO KacaTelbHble, IPOBeJEéHHBIe Yeped KOHOLL JHAMET-
Pa OEPYEHOCTH, HapasiellbHBI.

346 Hafiaute pauny oTpeska AR, KAacaTeJLHOro K OKPYAKIOCTH C HeH-
Tpom O, rome B — Touka Kacanuda, ecaH yroa AOB pasen 457,
a paguyc orpysHoctn — 12 cm.

347 Ilpamag p gBiIdeTcd KacaTeJbHOH K OKPYRKHOCTH ¢ IeHTpoMm O,
A — Touka Kacanua. Ha sTol mpamoil oTMeuensl TourEn B, C
D rag, uro Toura A mesmur mexay roukamu B u C, a toura O —
MeAAY TouKaMiu A m D, VKamure: a) Kakde M3 cAeayoniHx oT-

Tleomempuweckue
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pPes3KoB ABAAIOTCA KacaTedbHBIMH: AC, BC, CD; 0) rakue U2 cle-
AVIOIMX Jdydeil ABasTes racarensHubeivmu: AC, CA, CD, DBE?

348 JIse oxpvskHoceTH ¢ unenrpamu O um O, Bumcansl B vroa. Oxaa nua
HHX KacaeTcd ero CTOpoH B Toukax A U [, a Bropagd — B TOUKax
B u C. Noramxure, uro AB=CD.

349 HYepes ToUKY A OKPYIKIOCTH TPOBEACHLI KacaTeanLlad W xopia,
paBHAA PagHycy OKpY:EHOCTH. HafmHuTe yrol Me:KIy HIMH.

350 UYepes wronusr xopust AB, paBHoll pajuycy OKPYHHOCTH, LIPOBE-
JEHEI JIRE KacaTenbHble, nepecexanonmmecsa B Ttouxe C, Hailimnre
yroa ACB.

301 Vrox memay auamerpoM APB 1 Xoppoil AC papen 30°, Yepes Tou-
®ky C TpoRenensa KACATENLHAN, TIEPecerKannaa npavmyn AR B Tou-
ke D. HoxkaauTe, 4T0 Tpeyrodonuk ACD paBmobeIpenHbIi.

352 JaHbl OKpPYKHOCTE ¢ HeHTpoM O paguyeca 4,5 em 1 Toura A. Hepea
TOYKY A HpOoBeIeHBl JBe KACATENBHBIE K OKpy:EHOCcTH., Hailigmure
yrogn Messay Humu, ecaun OA =9 em.

383 Orpeskn AB 1 AC gBiAOTCH OTPEe3KAMM KACATEJLHBIX K OEPVIE-
Hocru ¢ ueHrpom O, uposejenasiMu 13 roukn A. Halinure yroa
BAC, ecanm cepenmaa otpeska AQ MeXWT Ha OKPYAHOCTH,

354 IHa pucyage 162 OB=3cMm, OA =6 cm. Hailigure /3 1 ~4.

305 Ilpsmire AB n AC RacamTesd OKPY/RHOCTH ¢ nenTpom O B ToUKax
B u C., Hatigure BC, ecniu ZOAB=30°, AB=15 cm. Cxauad c vk.com/material 100
306 B TpeyronsHure ABC yron B upamoii. Joramwure, uTo: a) npd-
Mmaa BC ABasieTca KacaTeNbHOH K ORDPVAHOCTH ¢ meHTpoM A pa-
nuyvea AB; 0) npavMaa AB aBiagerca KacaTeIbHOH K OKPVIKIOCTH
¢ nearpoMm C paguyca CB; B) npamMag AC He gBiIdeTcd KacaTellb-
HOH K OEpPVEHOCTAM ¢ LeHTpoM B 1 paguycamu BA u BC.

357 Jlama oxpyRHOCTE ¢ menTpom B Touke (O, llpswmas nepecexaer
OKPVIKHOCTE B TouKaxX A u H. Haligure paccrognue oT Touku O
oo opamoi, ecan AH =8 cym, ZAOH =907,

308 IlocrpoiiTe KacaTeTbHYI0 K TaHHOH OKPYYRHOCTH, TapalIelbHYI)
K JaHHOH IpAMOIH.

359 IlocrpoiiTe HacaTe/lbHYH K JAHHOW ORPYMHOCTH, HEePUEHIMKY-
JSPHVI) K JAHHOHM IDAMOIL.

360 IlocTpoliTe MpAMOVIOIBHBEIN TPeVIOJABHHE II0 JAHHOH IHOOTEHY3e
H IIPOBEIEHHOH K Hel BRICOTE.

361 TlocTpofiTe IPAMOYIOABABIN TPeVIOALHHE II0 MeIHaHe W BLICOTE,
NpOBeIEHHBIM K I'HIIOTeHVae.

362 Ilocrpoiire cepesuHHbIN LHEPUHEHIHUKRVIAD K JAHHOMY OTDE3RY.
Pemenne
IIycre AB — panabIH oTpesok. [locTpoHM ABe OKDPVIKHOCTH € IIeH-
TpaMH B ToukaxXx A 1 B paguyca AB (puc. 168). 311 oKpyHHOCTH
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363

364

365

366

367

368

nepecekawoTca B JBYX TOYKAax A
M, n M, Orpesxkn AM, AM,,
BM,, BM, paBHBL Ipyr IpYVIY
KAk paguychkl 3TUX OKPVIKHO-
CTeH, O
IIpopegém opamyio M, M, Onxa
ABNAeTCA HCKOMBIM cepelHHHBIM
NEPHeHIUKYVASPOM K OTPE3RY
AB. B camom pene, Touknm M, n
M, papHOVIAJIEHEl OT KOHIIOB OT- Pyc. 168

pesea AB, nmostoMy OHH JIedKarT

HAa CepeIHHHOM MNepOeHuKYIApe K DTOMY OTpe3Ky. 3HaUHUT, Nnpda-
mada M, M, 1 ecThb cepefHIHHBIH OepOeHIUKYIAD E OTpe3Ky AB.

OTMeTsTe TPH TOUKH, HE JIe:alle Ha oJHoH OpaMoH, ¥ ITOCTPOH-
Te OKPVIEHOCTD, IPOXOIAOIVIO Ueped OTH TOUKIHM.

HaveptuTe TpPW TPeyTONBHHUKA: TYHTOVTOALHEBIN, TPAMOYTOJILHEIN
M OCTPOYTOJBHBIA. g Kamaooro M3 HUX [DOCTPOITe OOHCAHHYIO
OKPVHHOCTE. KAy pacnosIo:eH IeHTP OKPYIKHOCTH OTHOCHTEJIBHO
TPEYTONBHIUKA B KAAJOM corydae?

HauepTuTe TpH TpeyroibHHEA: TYIOYTOJBHBIN, NpPAMOYTOJILHBIHN
¥ OCTPOYTOJABHEIN. B Ka:geiil 13 HUX BOWIINTE OKPYHRHOCTE. Kak
PacOoJIOKCH IIEHTDP OKPYMHOOCTH OTHOCHTEILIO TPEeyTOJALHHKA B
KaxKJoM caydae?

JHokamure, UTO AJA PaBHOCTOPOHIErO TREYIONLHHKAXEHeTREDT/ materiallo
BIHCAHHOH H OINHCAHHON OKPYV:XHOCTEH COBIAaIOT.

YrRamnuTe, KaAKUEe U3 TPEYroALHUKOR, W300pakéHHEIX HA PUCYH-

ke 169, apnAamoTcd BOMCAHHEBIMI.

Yramure, Kakue u3 tpeyromsEukos ABC, CED, LMN u CTS,
n300paxeHHBIx Ha pHcyvHEe 170, gBIdioTca OIMHCAHHBIMHE OKOJO
OKPVKHOCTH.
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Puc. 169 Puc. 170

leomempuueciue
105 MECTTLE TOYER.

Cummempuyurse Quzyps



369 JokaxxuTe, 4TO LEHTPOM OEPVIHHOCTH, OIIHCAHHON OKOJIO IIPAMO-
}-’I‘D.;‘lhl:l(}l.‘ﬂ TpEyl‘ﬂ.ﬂbHMHa, HBJIHETCH cepenuﬂa IUIIOTeHY 3k,

370 Croponm yrma BAC, pasroro 60°, xacamwres oKpyHHOCTH ¢ IIEeH-
tpom (. HaliguTe gnuay orpeara OA, eclIn pajuyc OKPYV:KHOCTH
paBeH D CM.

371 Hafimnre mepuMerp NpAMOYIOJBHOTO TPEYIOJBHURKA, THIIOTEHY3A
KoToporo pasna 26 cM, a paamyc BOHCATHON OKPYAKIOCTH — 4 CM,

372 Halignre guaMeTp OKPVIKHOCTH, BIHCAHHON B OPAMOVIOJBHBILMI
’[pE}’l‘OJlb.HMH, ecJil MPHIIOTedHyY3Aa Tpﬂ}-’l‘ﬂ.ﬂhl—lﬂﬂﬂ. [.'}H.HH.H ¢, A CYMMA
KATETOB M.

373 B papmoOeIpeHHBIH TPeVroJbHHEK BIHCAHA OKDVIKHOCTL ¢ IIeH
TpoM O, ¥ OHOJIO HEeTo OIIMCAHA OKPYMKHOCTE ¢ meHTpoM FE. Jona-
mure, uro rodku O u E jnexar HAa cepeiiMHHOM LepUeH/UEY.IIHPEe
K OCHOBAHUWI) TPEYIOJBHHKA.

CummerpuuyHBIe (PUTYPHI

44. Ourypsi, CHMMETPHYHLIE

OTHOCHTEJBHO NPAMOH Cxauat ¢ vk.com/material100
Hee Toukn A 1w A, HasBIBalOTCA CHMMETPHU-

HLEIMH OTHOCHTEJILHO NPAMOH , eClIH 2Ta OpamMad a) A

NpPOXOANT "epes cepelnny otpeska AA, w mepnen-

nurynapaa K Hemy (puc. 171, a). Ilpavmasn @ nasel-

BaeTcA OChI0 CHMMeTpHH Touek A u A,.. Kaxkpaa
TOUKa OCH d CHMMeTpHdUHa camMoH cebe. Ha pucyvH-
ke 171,60 rouknm M uw M, N u N, cuMMeTpuaHs
OTHOCUTENILHO LpsamMoi b, a roura P cummerpuuHa
caMoii cebe OTHOCHTEJILHO 3TOH NpPAMOIL.

Purypa HasbIBaeTCd CHMMEeTPHYHOH OTHOCH-
TEJIBRHO TTRAMON ¢, ECAH JITA Kas/JI0H TOUKT (QUTYDRI
EMMME’[[}MHH&H E'fi TOYREA OTHOCHTEeJIBLHOD ll.p.HMﬂII:I £
TaK:e NpUHAAMEeKHT 3Tol durype. Ilpamaa a Ha-
3pIBAETCH OChI0 CHMMeTpHH (pHrypsi. 'oBopar Tak-
e, 970 (PUrypa 00mafaeT OCeROH CHMMETPHEH,

[Ipuseném npumepsr Guryp, odbaajarwInX Puc. 171
oceBoil cummerpueil (puec. 172). ¥ nHepasBépHyTOro
yriaa ogHa OCh CHMMETDPHH — NpAMAA, HA KOTOPOH
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pacnoyioxkena OuccexTpuca yruaa. PasrHobeapeHHBIN
(HO He paBHOCTOPOHHHIH) TPEyroJbHHK HMeEeT TakK-
e ONHY OCh CHMMETPHH, a PaBHOCTOPOHHHI Tpe-
VIOJBHUK — TPH OCH CHMMeETPHH. ¥ OKPVIKHOCTH
oceil cuMMeTpUHn DeCKOHeYHO MHOro — Jwbad npsa-
Masf, IpoxXoAAlnas Uepe3 eé HeHTp, ABIAETCA OCBIO
cummerpun. Mmerorca (pHTypel, ¥ KOTOPBIX HET HHA
OJIHOH OCH CHMMETPHH.

OTMeTHM, UTO OCh CHMMETPHH Touer A H A,
ABNAETCA cepeIHHHBIM MOepIeHIHNKYVIAPOM K OTpes-
Ky AA,. HamoMumM, WTO Kamaad TOUYKa CCpPEeIHH-
HOTO OePIeHJUHEVIIAPA K OTPe3KY PABHOVIAJIEHA OT
eT0 KOHILOB, IO3TOMY KaJad TOYKa OCH CUMMETPHH
ABYX TOYE€K PABHOVAA4JIE€HA OT 3THX TOYEK.

HMzobpakeHENa MHOTHX TNpPeIMeTOB OKpYKa-
IOIIero Hac MHpa WMeT 0Cbk cuMMmerpuu. MHorue
JIMCThA JepeBbeR U JIeNeCTKH I[BeTOB CHMMETPHUYHBI
OTHOCHTEJILHO IeHTPAJBHOH KHUIKH (pHc. 173).

C cuMMeTpHeil MBI YacTO BCTpedaeMcs B HC-
KYyCCTBe, apXuTekType, TexHuke, deity. Tak, Qaca-
ALl MHOTHMX 3[aHuil oDJagarwT OCeBOH CHUMMeTpHel
(puc. 174). B bonsmmnHCTBE CAy4YaeB CHMMETPHYHBI
OTHOCHTENBHO OCH Y30pPLI HAa KOBpax, TKAHAX, KOM-
HaTHBIX 000ax. CMMMeTpUYHBI MHOTHE AeTaln Me-
XAHU3MOB, HANpUMep 3ybuarbie KoJECA.

[Iee (GHUIrypel HAZBIBAITCA CHMMETPHUYHBIMH
OTHOCHTEJLHO TPAMOH, €CIAH KaaJdad TOYMKAa OAHOH
(purypsl cHMMETPHYHA HEKOTOPON TOYKe [pyroi
(purypsi, u obparHo. llanHaa npaAMas Ha3bIBAETCH
0ChI) CHMMETPHH 53THX (QUTYD.

A

Duzypr, obnadamwuie
ocesnll cuMMempuet

Puc. 172

CxauaH ¢ vik.com/material100

b I

d

Puc. 173 Puc. 174
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Ha pucyere 175 ¢duryper E u K, Fu F,, &
U (G, CHMMeTPHYHE OTHOCHTEJIBHO NPAMONI p.

45. OceBasa cuMMeTpHA
H eé CBoMCTBA

Ecnn @ — HeRoOTOpas OpaMafd, TO KaKI0H TOY-
e A [UIOCKOCTH CHUMMEeTPDHUYHA OTHOCHTENbLHO IIpH-
MOH @ TOIBEO OfHa Touka 4A; (o0BACHHTe HoUeMy).
l'oBopAT, UTO OpaMad ¢ 3aacT Ha ILIOCKOCTH OCEBYIO
CHMMETPHIO ¢ OCBIO d.

Ecin oceBas cumMMeTpHa 3ajlaHa, TO JJIA KarK-
JoH (UTYpHI CYyIIecTBYeT CUMMeTpUYHas el gurypa
OTHOCHTEIbHO OCH &. lloa:xe MBI moxaxem, UTO OT-
pe3Ky CHMMETPHYEH OTPe3oK, NMPAMOH — NOpAMAad,
TPEYTOJBHUKY — pPaBHBIH €My TPeyroJbHUK #U T. A.

PacemorpuM HEKOTOpPBIE CBOMCTBA OCEBOIl
CUMMETPHH.

1", Ecau e npambie b 1 by cMMMeTPHYHBI OTHOCH-
TeJIbHO OCH &4, TO OHH nudo napaJie/ibHbl, JIH00 MX
TOYKA IIepecedeHHd JeKHT HA OCH CHMMETPHH &.

[elicTEHTENBHO, eclIM IpaMazZ b nepecexaer
OCh @ B Touxke B, To Touxka B cuMmmerputna caMoil
cebe M cUMMeTpHYHa Kakou-Iub00 TOYKe Ha Np#A-
moii b;. Torga npaman b, Tak:Ke [HepeceKaeT OChb 4 B
Toure B (puc. 176).

2'. Pacerosiaue mesxay rouxamu A u B passo pac-
CTOSTHMID MeMJY CHMMMETPHYHBIMM MM TOUKAMHM A,
u B,

IIyere A W B — gBe ToukH, a A, # B, —
CHMMETPHYIILIC MM TOYKH OTIHOCHTCALIIO TPAMOH «
(puc. 177, a).

Ilyers F — cepeguHa orpeska AA,, £ — ce-
peauHa orpeska BB,. Tourxn F u E npHHAOJIEXAT
OCH CHMMETPHH ¢, II0dTOMY TpeyroapHHE BFB, —
paBHobenpeARsTH (0bBAcHuTE Towemy), Torma FE
BBICOTA M 511CGEHTI}HCH, IIpGBE,EIE‘HHH.‘H K ero oCHOBA-
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CrauaH ¢ vk.com/materiali00
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A i F i Al - - - -
N K A B B, A,
A Al
B,| B
—~ A A
B 'Bl I [ 1
Puc. 177 a B 1
A LA]
nuw BB,. Caeposarensno, B rpeyroibHurax AFB Bt B,

u AFB, ZAFB=/AFB, (0o0bACHHUTe IOUeMY).
Tpeyroapuuxu AFB u AFB, paBHE IO OepPBOMY
NPH3HAKY, TTOITOMY HX COOTBETCTRCHHLIC CTOPOILI
AB un A B, pasunl. Takum obpasom, paccrosnune
MeRIY ToOYKaMH A 1 B paBHO PacCTOAHHID MeXIy
CHMMEeTPHYHEIMHE HM TOuKamMu A, m B, UTO H Tpe-
DoBaIOCh MOKA3ATH.

JApyrue cayvaan pacnmoyioyEeHus Touerk A, B u
A,, B, pacemoTpuTe CAMOCTOATENLHO M yheguTech CxauaH c vk.com/material100
B ToM, uT0o AB=A,B, (puc. 177, o).

B reomMeTpuH cBOMCTBA OCEBOM CHMMETPHH Ua-
CTO HCHOJL3VIOTCA TPH AOKA3aTeNbCTBE TeopeM H
pelesEny 3anad.

CyuiecTByeT TeXHHMKA PUCOBAHMA KpacKaMu
(ryamsio MM aKBapesibl), KOTOpas OCHOBAHA Ha
OpHMeHeHHH oceBol cuMMerpuH (pmc. 178). Omna
HA3LIBAETCS MOHOTHIHA, ITa TPOCTAA TEXHHKA
3aKJYaercd B TOM, 4TO PHCYHOK HAHOCHTCA HAa
OJIHY YacTh JHCTA, NOTOM JHCT nOeperunbaerca u
PHCYHOK OTIe4YaThLIBAETCA HA APVToH YaCTH JHCTA.

I
I a
1 4
1 |t b
1
Puc. 178
Teomempuueckue

109 MECTa moveK.
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HDHI{TIIIIEL"HHE JaJaHH A

374 Haueprure npsavyw {, OrvmersTe TourkH A n B, He jgeyRammne Ha
2TOH ImpaAMOH, B Toury C, npuHaaire:kamyie ei. IlocrpoiiTe Tou-
xu A,, B,, C;, cHMMeTpHUYHEIE AAHHBIM TOUKAM OTHOCHTEILHO
upsamon . C nomombo maciiTabHON JNHHEHKW CPABHUTE JNJIMHBI

otpeskos ABw A B, ACwn A,C,, BC w B(,,

375 Haueprure npamyw [. OrMmersTe TOYRY A, He JIEKAINVI HA 3TOH
npamoi. [locTtpoiiTe TOURy A,, CHMMETPHYHYIO TOYKe A, C MOMO-
b0 OJHOTO OHPKVIA.

376 OTMeThTe APe TOUKH H IOCTPOHTE HX 0Ch CHMMETPHIH.

377 Jlawsr ase Toukw A w B, CHMMETPUYHBIE OTHOCHTETHHO HEKOTO-
poH nmpaMoil, ¥ Touka M. IlocTpoliTe TOUKY, CHMMeTPHUYHYVIO TOY-
Ke M OTHOCHTENILHO TOH e OPAMOM.

378 IHauepTure TpeyrolbHHUK ABC B nNpaAMyio p, He IIepeceEalnIyvio
ero cropoHsl. Iloecrpolite TpeyroaeHuk A, B,C,, cHMMeTpPHYHBIN
rpeyronsEUKY ABC orHOCuTennHO npamoi p. lloaesysce mac-
MTadHOH JAHHEeHKOH M TpalcHopTHPOM, VOeAHTeCH B TOM, 4YTO
CTOPOHBEI U YIVIBI TpeyroidbHHEa A,B,C, CcOOTBETCTBEHHO DAaBHBHI
CTOPOHAM H yIJiaM TpevroabHHEA ABC. BeIDolHKHTe ellg pas Mno-
CTPOEHUE AJ5 CAVIASA, KOrjgd OPAMas P IepeceKaeT IBe CTOPOHEI

TPEeYIrOALHHKA.
CrauaH ¢ vk.com/material100
379 Haueprure croeayionme (PUTYPHET W JJS KAk oW W3 HHX 1TO0-
CTpOHTE OCE CHMMETPHH, eC/JIH OHa CVIIecTBYeT: a) oTpesok ABH;
@) yron hk; B) papHoOeIpeHEHEIH TPeyTOILHHEK; T') PAsHOCTOPOHHHI

TPEYIOJABHUK; 1) PABHOCTOPOHHUN TPEVIOJILHUK.

380 HauepruTre GHUrypy, EMeWwIIVIO: a) TOJLKO 0JHY 0ChE CHMMETPHH;
D) HECHOJLHEO OCEeIl CUMMETPUM.

Jaxaum
381 CronbrO oCell cUMMETPUU MMeeT: A) OTPe3oK; B) HpaMaH; B) Jyd;
r) yroa?

382 Ileperecure B verpaas rabnuny. Hapucyiite npumepsr Guryp
¢ AHOLIM SHCIOM OCeil.

Yuemo oceit He mmeet Becroneuroe
Oana ocs | [IBe ocn Tpu ocn “
CHMMCTPHH OCH UHCIo ocell
NeomeTpu-
ecKan
urypa

l 'O Fagsa V



383

384

385

387

388

389

390

391

Karue Uz ciaegyiolqux DYVKB HMeIOT
ock cummerpuu: A, B, I', E, O, F?
Kakme u3 touek M, N, C, @, 5,
H300paKEeHHBIX Ha pHcyHEe 179,
CMMM'E"I‘}’]M'—IHIJ.[ OTHOCHTEJABHD llpH—
MO# p: a) Touxe A; 0) toure BY

Moryt au Touk® A B A, OLITL CHM-
MeTPHYHbLl OTHOCHTEILHO IIPAMOM
P, ECJH PACCTOAHHA OT 3THX TO-
HeK JI0 TMPAMOI p paBHBR a) 4 cm
Hb6cm; 0) Temn 7 cem; B 11,3 em
1 11,4 ca? Oreer obocHVHTE.

Touxn A, B, C, cuMMeTpUYHBI
Toukam A, B, C orHocuTedabHO
npamoii p. Hafigure A,B,, eciu ua-
BECTHO, 4TO TOYKA B JIeHHT Meik-
oy Touramu A um C, AC=35 cM,
BC =3 em.

Ha poeyure 180, Touru A H
A, B u B, cuMmMerpuyHbl OTHOCH-
TeARHO mUpamMon p, Hawgwre pmom-
HBEI oTpe3xkoB AB u A B,, ecian
AH =278 cp; B:H=5.8 cm;

Ha pucyage 180,86 rouxku A wu
A,, B u B cuMMerpHiIOLl OTHOCH-
TeJIbHO npAmMoi p. Ilalimure pgmom-
HBEl oTpe3koe AB u AB,, eciaun
AA, =5 cm, BB, =15 cm.

Jeskar au Toukn A,, B, C, Ha of-
HOH OpAMOI, eclIH OHH CHMMEeTpPHY-
Hbl Toukam A, B,  OTHOCHMTEIRHO
HEKOTOPOI OpaMOR M H3BECTHO,
uro: a) AB=2 am, AC=10 mgm,
BC = 80 cm:; 6) AB=1,1 cm,
BC, =5cm, CA=6 cm?

Ha pucyake 181 wmazoswre ¢wury-
Phl, CHMMETPHYHEIC OTHOCHTEJILHO
IpAMOH p.

Touxkn A, B, C, cuMMeTpUYHBI
BEpITHHAM Tpeyroanumka ABC or-
HOCHTeJIbHO Ipamoil «. Ilaiigure
IepuMeTp TpeyroibHura A B,C,,
ecnii AB=4,5 cm, BC=5,0 cwMm,
CA=8,1 cm.

| A s| [m
N
|
B | C
Y .’ -
I
| Q
1
P
Puc. 179
a) A

B Cxauan vk.com/material100
H

——— —

p
'Bl

6) ' By

Puc. 180

leomempuueckue
' I l SMECOd moYeEn.
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392

393

Go b =

=L

IIpamaa BO — ock cHMMeTPHH VIUIa P
ABC. Tpeyronerurk BA C, cumme- a, a
TPHYCH TpeyvrolbHHKY ABC oTHOo-
CHTenbHO IOpamMol BO. Onpepenure
anuHbl oTpeskoB AC um AC,, ecnu
BA=5,4 cm, BC =385 mn.

Hora:xuTe, YTO eclIH TPeyroJbHHK
UMeeT OCh CHMMETPHH, TO OH PABHO-
GeIpeHHEBIH H OCHI CHMMETPHH fAB-
ndAeTcA CcepeJUuHHBIHA IeplIeHIHKY- C €,
JAP K OCHOBAHIH),

Pemenme.
Ilyere p — ock cuMmmerpun S ABC. M~ .--"""-MI
Tax kax Toukn A, B, C He jge:xar ma N N,
OJHOH IIpAMOH, TO XoTd OBl OTHA H3
ATUX TOYEK HEe JIEHUT HA LPAMON p. /Q R‘*--*_.
IIyers ana oopeAedéHNAOCTH Touka B p S
He JeHHT Ha ocH. SIcHO, UTO Kam-
nas ua sepuud A, B, C rpeyroib- N /”k'
anka ABC ciMMeTpHYHE HEKOTOPOW

BEpOIMHE TOro e TpeyIroJdbHHKA,

IOSTOMY tﬁ?plﬂlifﬂi Ig (HHLJQJETLHAEUiH

anbo Bepriuae C, mudo reprmmre A,

IIyers, mampumep, B u C cumMe-

TPHYHEL OTHOCHTEIbHO IIPAMOH p.

B arom cayuae touxa A mHe mMomer

OBITE CHMMeTPHYHA HHA ToukKe B, HH

Toure (, mosroMy Touxa A cumme- Fwc. 181
TPHYHE CcamMoll ¢ede, CIeTOBATEh-

HO, TOUKa A ODpHHaAJIeKHT npAMoHi p. Taxum 00pasoM, CTOPOHEI
AB u AC TpevroiabHura ABC cHMMeTpPHYHBI OTHOCHTEIBHO IIpH-
Mol p, noaromy AB= AC, 1. e. TpeyroubHur ABC paBHobenpeH-
HBIH. Tak Kax TodkKH B u ¢ cHMMeTPHUYHBI OTHOCHTEJABHO IIpdA-
MOH p, TO OCHK CUMMETPHUM TPEeVIOJbHHUKA ABJIAETCH CepeJUHHBIN
NePHeHIUKYIAD K ocHOBaHu© BC.

Y]

Crada

Bonpocs! 1i1a noBTopeHua K riaase V

Yro Takoe TeoMeTpHYecKoe MecTo Touek? IIpuBeanTe IpHMEepsI.
ChopMynapyiiTe H JoKAKHTe TeopeMy O DHCCeKTpHCe VIJAa.

HoramiuTe, 9YT0 OHCCeKTPHCHL TPeVIOJILHHEA HNepPeceKanTcd B 0f-
HOH TOUKe.

Kaxada npamad HaspiBACTCA CECPEIUHHBIM TNEPICHARKYIAPOM K OT-
pesry?

ChopMymupyiTe W JOKAKUTE TEOPEMY O CEPEeJUHHOM TepIeHIH-
KYIApe K OTPe3Ky.

' 12 Fagea V
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24

26

Hoxamxure, 4Tc cepelUHHBIE MMePHIeHIUKVIAPHE] K CTOPOHAM Tpe-
VIOJBHUKA IIEPECEeKATCs B OJQHOH TOUKE.

"HTo TaKoe OKPVIKHOCTE ¢ 1IeHTPpoM O ¥ pagHuycoM 7; X0pla OKpyiE-
HOCGTH;, JUAMETD OHPYHHOCTH?

ChopMyIHpVHTE B JOoKa;KHUTe CBOMCTBA THAMETpPa OKPV KHOCTH.
O0bAcCHHTE, YTO O3HAUAET: JUAMETD OKDYMHOCTH BHAEH H3 TOUKHK
IMOJ, IPAMBIM VIVIOM?

Mosxer MU OKPYHHOCTE HEPECEKATH OPAMYI0 0OJee 4eM B JBYX
Toukax? ObocHyiiTe CROH OTBET.

Kakas npsaman HASBIBAGTCH CEHYIUEH 10 OTHOLIEHUI) K ORPYIHHO
ctu?

Karaa npamMmas HazblpaeTcd EacaTelbHOM K oxpy:xHocTH? Karas
TOYKA HA3BIBAETCHA TOYKOH Kacanua?

ChopMyIHpYVHTe H JTOKAERHTE TeopeMy O CBOHCTBe KacaTelbHOH.

Hro maBecTno 00 OTPE3KaX KACATEILHLIX K OKPY/KIIOCTH, IPOBC-
TEeHHBIX M3 OJTHOH TOUYKHTY

CopmynupyiiTe ¥ OKAMKITE TEOpeMy, 00paTHYIO TEOPEMEe 0 CBOM-
CTBE KacaTeJbLHOI.

O6bacHuTe, KAK Y4epPes JAHHYVI TOYKY OEPYHOCTH IPOBECTH Ka-
CaTeJLHYIO K 5TOH OKPVKHOCTH.

FKaroii orpesor (1y4) HA3BIBAETCH HACATEJLHBIM K OKPYHHOCTH?

Y10 BHAUNT: OKPY:XHOCTH BINCAHA B HepPa3BEpHYTHIR EYpemPem/ matenall

CHOJNBLEO OKPYMHOCTEH MOMKHO BILMCATL B JAHHLIN HEPA3SBEPHY-
THIH yroa? e HAXOASTCAS X IeHTPRI!

Karaa oKpy:KHOCTL HasblBaeTcd BIIMCAHHOH B TpeyvroabHHuie? Ka-
KOH TPEeYroJBHHUK HA3BIBASTCH ONHCAHHLIM OKOJ0 OKPYAHOCTH?

ChopMyIHpVIITe H JOKAEHTe TeopeMy 0D OKPY:XHOCTH, BIHCAH-
HOH B TpeyroiabHui. CHONBRO OHPYIHHOCTEH MOMHO BIIMCATLH B
TaHHBIH TPevIoALHHK ?

Karkand OKpYMHOCTE HA3LIBAETCH OLMUCAHHONW OHKOJO TPEYIOJbHU-
Ka? Kaxkoil TpeyrorsHUK HASLIBAETCS BIVCAHHBEIM B OKPYAHHOCTE?
ChopMynupyiiTe 1 JOKAMKNATE TeopeMy 00 OHPYHHOCTH, OIHCAH-
HOW OKOJ0 TPeyrombHUKA. CKOABKO OKPVAHOCTEH MOKHO OIH-
caTh OKOJO JAHHOIO TPeyTroJdbHHUEKA?

Kakme aBe TOYKH HASBIBAKTCH CHMMETDHYHBIMMY OTHOCHTEIBHO
TaNHol TpaMoi?

Karkan (urypa HasbIBAGTCH CUMMETPUYHON OTHOCHUTENBHO JAHHOMK
MpAMOT 7

Karue nee Urypel HAZBIBAKTCA CHMMETPUUYHBIMH OTHOCHTEJIBHO
MAHHOI TIPpAMOn?

Kak nocTpoUTE TOUKY, CHMMETPHUHYIO TaHHOM, OTHOCUTENILHO 38
JAHHOM OCH CUMMEeTDUN?

Tleomempuweckue

l '3 MECTLG MOYeEN.
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27 HKax IocTpoHTEH 0Ch CHMMETPHH IBVX JAHHBIX TOUeER?

28 FEcom aBe TUpagMBIE CHMMETPHYHB OTHOCHTEILHO HEKOTOPOH TIps-
MOII, MOMKET JIH TOJLKO OIHA M3 HHUX IepeceKaTh OoCh CHMMeTpPHH?
OTEeT 0DBLACHHETE.

29 Byayr 7W paBHBl PACCTOSHWA MeRAY JBYMA TOUKaMu A w B u
CHMMEeTPHYHBEIMH HM TouKaMHa A, u B,?

30 Kar nocrpours TOUHY, CUMMETPHUUYHYI) TOdKe M OTHOCHTEIBHO
OpAMON 0 a) ¢ TOMONLID TMUPKYAS W JAHEHKH; 0) ¢ TOMOIHLIK
OOHOTO ITHPKYIa?

IIUHDJIHHTEJIBHI:IE Jd/lda'1H

394  JlokaxxHuTe, YTO KacaTelbHBIE, IPOBeIEHHLIe Uepe3 KOHIIBEI XOPIkI,
He ABIAONIeHCcd IHAMETPOM OEPYVEHOCTH, NepeceKaTcd.

395 Ilpswmele AB 1 AC — KacaTelbHRIE K OKPYRHOCTH ¢ meAaTpom O,
B n C — ToukH KacaHud. Yepes IpoH3BOABHYIO TOUKY X, BIATVIO
Ha ayre BC, OpoBejleHAa KacaTeldbHad K 3TOH OKPVMKHOCTH, HOepe
cerarwuman orpearu AB u AC B rourkax M u N. Horamure, uro
nmepumerp Tpeyroasauka AMN w meawnuuna yroa MON me zasm-
cAT 0T BLIDOpa TodKH X Ha ayre BC.

396% IIse orpy:xHOocTH UMe0T 001U Y0 Toury M U 0dlyyI0 KACATENBHYID
B aTo# Toure, Ilpamas AB xacaercd 0HON OKPYKHOCTH B TOY-
Ke A, a 1pyvroil — B Touke B. JMokamuTe, 4TO TOUKAa M-I aaatenalloo
OKDPVIKHOCTH ¢ gHaMeTpoM AB.

397 Ompesox AB simasiercsa JUHaMETPOM OKPYMRHOCTH, a xopam BC
n AD napanmensnbl. Homxamure, uTo Xopuza ([ gpigerca
IHAMETPOM.

398 Moser JW BePIIMHA PasHOCTOPOHHETO TPEYTONALHUKA JEKAaTh
Ha CepeIHHHOM OeplIeHAHKVIApe K Kakof-1ubo cropoue? OTsBer
obocHYVIITe.

399 IlenTp OMHMCARHOM OROJIO TPEYTOIBHUKA OKPYIRHOCTH JIEAKHT HA
Meanane. IMoKaskHTe, UTO BTOT TPEYIOJIbHHEK JHO0 paBHODeapen-
HBIH, D0 IPAMOVIOJILHEIH.

400 B pasuobeIpeHHLIA TPEYTOILHUE BITUCAHA OKPYKHOCTE ¢ I[EHT-
poM O, 1 OKOJIO Herc OnucaHa OKPYKHOCTE ¢ IeHTpoMm O,. [loka-
HUTe, UYTo TOURH O, 1 O, nemxaT Ha cepeIHHHOM IIepOeHIUKYIApe
K OCHOBAHUID TPEYIOJbHUKA.

401 Jannl npamad d, Touka A, Jdexamgas Ha 5TOH OpAMOMH, H TOU-
ka B, #He nemamaa Ha Hell. IlocTpoliTe oKpYHHOCTL, IPOXOIA-
LIV Yyepesd TOUKY B 1 HAacawlyVIocs UPAMOM & B Toure A.

402 JaHbI aBe mapajiielbHBIe NpAMBIe W TOYKA, He Je:Kanad HHM Ha
omHol M3 HuX. [locTpoHTe OKPVIMHHOCTDL, IMPOXOAAIIVID Uepes JaH-
HYH) ’l.‘D'-lH,}’ H HHEHIOU.L}-’I‘DCH JAHHBLXY llpHMbl.X.
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403 JoramuTe, UTO NOpAMBIe, CHMMETPHUUHLEIE IBVM NAHHBIM IIapa-
JdejlbEH BIM llpHMbl.M OTHOCHTEJIBEHD llp.'HMDIIf‘l a, llapﬂ.j'l.llehflhl-lbl.

404 JoxamuaTe, UTO IPAMEIE, CHMMeTPHYHEIC IBVM JaHHBIM IIepPIICHIH-
KVIAPHLIM IPpAMEIM OTHOCHTEIBHO IPAMON @, TepPIeHIUKYIAPHEL.

405 JloxayuTe, 4TO TIPAMASA, COAEPIKAIIAS BRICOTY PABHODEAPEHHOTO
TPeYTOJILHIKA, MPOBEASHAYIO K OCHOBAHHIO, ABIAETCA €T0 OCBIO
CHMMEeTPHH.

406 Tourxa A pacnoso;KeHna BO BHyTpeHHeld obaacrr yraa CDE. Touxa
A, cHMMeTpHYHA TOUKe A OTHOCHTEJBHO UpAMoOH DE, # Touka A,
CHMMeTpHUYHA Touke A oTHocHTenbHo npamoil DC. Halinure vrox
CDE, ecinu LA DE = 24°, ZA,DC = 48°.

407 Joramure, 4To J00ad ONpaMad, IPOoX0oIanlad depes MeHTp OKPVik-
HOCTH, ABJIAeTCA €€ 0Cbhlo CHMMeTpPHH.

408 Touxa TepecedeHns JIBYX PABHBIX XOPJ MTPUHALICHHT HEKOTOPO-
My auaMeTpy. HoKamHTe, YTO 3TH XOPJAB CHMMETPHYHEL OTHOCH-
TeJIGHO IIPAMON, colepixaliel aTOT JHaMeTp.

400 JlokaykWTe, UTO €CTHW TPEYTOILHUK WMEET JIBE OCH CHMMETPHH, TO
OH MMeeT U TPeThIo OCh CHMMEeTPHH.
410 Hadb Tpu npamee a, &, p. a) loerpoiire npamywo b, cuMmMerpuy-
HYI0 UpaAMOH & orTHOcHTe nHo npamoi p, 0) [loawaysen mpamon
b,, mocTpofiTe OTPe30K TaK, UTOOBI €ro KOHILI JIEMKAJIH COOTBET-
CTBEHHO HA IIPAMEBIX @ U b 1 uToOBI IpAMasd p ObLIA OCBIO CHMMe- . ..
TPUL OTPE3KA. Kad4YaH C VE.COMm/ matenatil
411 [Jagw npaMbie d, b I OKPVIEHOCTE ¢ HeHTpoMm . a) llocTpoiiTe
NpAMYI) @;, CUMMETPHUYHYI IIPDAMON @ OTHOCHTelIEHO IIpAMoi b.
0) Menoasays upamyw @, uocrpoire orpesor Tak, 4yrofbl ups-
mMaa b OBLIAa CePeIUHHBIM TEePNeHJUKYIAAPOM K ATOMY OTPE3KY H
4TOOBl KOHOEL 9TOT0 OTPe3Ka JedalH COOTBEeTCTBEeHHO Ha IIPAMOIL
a4 W NTAHHOW OKDPYHHOCTH.

412 TlocTpoiTe OCH CHMMETPHUH JIBYX TMEPECEKAIOTIUXCA TIPAMBIX,

3aayM NMOBBIIUEHHON TPYAHOCTH

Janaum K ramagam I u Il

413 IlIycTe a — umceao, BLIpaskaloliee AJIHEIY oTpesxa AB mpw\ enunm-
me uaMepenua CI), a b — uncIo, BRIpa;Kallee IIHHY OTpeska
CD npu enuuunie uamepenud AB. Karx csazansl memxpy codoit
ypcaa @ u b7

414 JInuna orpesra AB npu eguHHOe usMepeHud EF, Beipamaercs
HHCIOM M, 4 IPW ejusnne uamepenns K F, —aucoom n. Karxum

UHCIOM BhIpaikaercsd JiuuHA oTpeska EF, npu equHuIle HaMepe-
uun EF,?

Sadayu noskieH ol
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415 Ilyere yron 2k — MeHBINHH W3 ABYX CMEMKHBIX
yroos bk u hl. Hoxamure, uro

Zhk = 90° — %gzm _ZhB,

Zhl=90° + ;_{/_’m, — /hE).

416 Ilate npamMbpIX ODepeceKalTcd B OJHOH ToUdKe
(puc. 182). Haiigure eymmy yruos 1, 2, 3, 4
H 9,

417 JHaHBl IOecTh NOOAPHO lepecerawmuxcsd NpAMblX. HMaeecTHO, uTo
Jeped TOUKY TEePECedeHHsT TI0OBIX JABYVX TPAMBIX TIPOXOJHAT TI0
KpalHeHd Mepe eIl ojJHa H3 JaHHBIX DpaMbix. [oka:kuTe, 4TO Bee
ATH IpAMBIE IIPOXOAAT Yepes 0JHY TOUKY.

418 JapoI miecTs ToueK. FlapecTHo, UTO DpaMad, IpoxXoIdrlas yepes Jo-
OBle TBe TOUKH, COMEP:HHT Mo KpaliHeH Mepe elllé oJHYV H3 JaHHBIX
rouer. JoxasKuTe, 4TO BCe 5T TOYKH JERAT HA OJHOU OPAMOIL.

419 Tourgnm C, 1 C, Je:xaT 0o pazHble CTOPOHEBI OT IpamMoil AB 1 pac-
noaoxensl rark, uro AC,=BC, u /BAC,=/ABC,. [Horamxure,
uro npamas C,C; TpoxXoauT gepes cepeinHy oTpeska AR,

420 Jora:xkuTe, 4TO ecyid YIoJl, IpUIeXKalllad K HeMY CTOPOHA U CYM-
M JIBYVX JIPYTHX CTOPOH OJHOTO TPEYTOIRHUKA COOTRETCTBEHHO
PaBHEI YITIV, ODpHIeAKaIIeld K HeMY CTOpPOHEe M CYMMe IBYX IPVIHX
CTOPOH APVIOTro TPEeyIroJbHHEA, TO TAKHE TPEYIroJbHIKHA PaBHLIL. . i

] p APS pey g pey I%k:a'uag: %k,com,.-'maze.* al100

421 CropoHa M gBa VIJIAa OJHOIC TPeVIDJLHHKA pPaBHBI KaKoH-TO CTO-
poOHe H KaKHM-TO ABYM yriam apyvroro. Moryr 1@ aTH Tpeyroib-
HUKH OBITH HEPABHBIMIT

422 JIBe cTOpOHBI H VIOJ OJHOTO TPeVIOJLHHEA PABHEI KaAKHM-TO IBYM
CTOPOHAM H yray japyroro tpeyroiasHura. Moryr nu aru rpe-
VTONBHHKH OBITH HECPABHBIMH?

423 Otpeskun AL u CD nepecerkawrtca B TouKe O. JloraxuTe, 4TO
OC=0D, ecnu AC=A0=B0O=BD.

Pwuc. 182

Sanaud K raasam 111l u IV

424 TIpsaMmple, comepskamue OMCCEeKTPHCLI BHEITHUX VIVIOB IIPH BEPIITH-
Hax B 1 C tpevroapuuka ABC, mmepecerarnTed B Touke O. Haligu-
Te yroa BOC, ecnu yvron A pakeH .

425 Hepes xamEIvio BepIOHHEY JaHHOM TPEYIOJALHHEA HOpoBeleHa IIPA-
Madg, NepleHJHEYIApHAA E OHCCEKTpHCEe TpReyroJbHUEA, HCXOIA-
el M3 pTolH BepimUABL. OTpE3KH HTHX TPAMBIX BMECTE CO CTO-
pPOHAMH [JAaHHOTO TpeyroJbHHKa 00pa3yiT TpH TPReYroJbHHKA.
JorazkuTe, 4YTO YIJIBEL 3THX TPEeYIrOJIbHHKOB COOTBETCTEEHHO PABHEL

426 B xaxioM M3 CIeIVIOIIHX CAYYaeR ONpelesuTe BHI TPeVIodbLHHKA:
a) cyMMa JOBIX IBRYVX VIJ0EB Hoabioe 90°7;
0) Kamx Bl YrOJl MeHBIIe CYMMBI ABYX APYIUX YIJIOB,

SATAYU oM e HOU
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427 JorammuTe, 4TO VIoJ TPeylroJIbHHEA ABIAETCA OCTPBIM, IIPAMBIM
UJAW TYNOBEIM, ECJAH MeIHaHd, NPOREIEHHAA W3 BEPIIHHBI 3TOrO
yIJla, COOTBETCTEeHHO OOJbBINIe, pPaBHA HJIH MeHBIIE OOJOBHHBI
NPOTHEONOJIOMHON CTOPOHBI.

428 Buyrpu parnobeapennoro Tpeyronsuuka ABC ¢ ocroranmwem BC
B3gTa Taxad Touxa M, uro LMBC=30°, ZMCB=10°. Haiigure
yronx AMC, ecmn L BAC =807,

429 JoxaskuTe, uTo J1000i OTPE30OK ¢ KOHIAMH HA PasHBIX CTOpPOHAX
TpeyrolbHEuKa He Goapllie HaunboJnineil W3 CTOPOH TPeyroJbHHKA.

430 Orpesor BB, — buccerrpuca rpeyroasanka ABC. oxamure, 4To
BA=B,Au BC=>B,C,

431 BryTpm tpevronpHHKa ABC B3ATa Takaa Touka D, uto AD=AB.
Horaxure, uro AC> AB.

432 B Tpeyronsnruke ABC cropoHa AB Soanime cTopoHBl AC, 0Tpe3ok
AD — buccerxTpuca. Hora:mure, utro ZADEB>ADC u BD =CD.

433 JloxkayxuTe TEOpeMY: eClIH B TPEYTONLHHEKE OHCCEKTPHCA SBIASTCH
MeIHaHoI, TO TPeyroJdbHHUE paBHoOeIpeHHbIH.

434 Jlee cropoHbl TPeyIrOJBHUKA He pasHbl gpyr apyry. Horammure,
UTO Meamana, NpoBeaéHHad w3 WX o0niell BepHIMHLI, COCTABJIACT
¢ MeHBIIIeH H3 CTOPOH 0OJBIIHI VIoJ.

435 B rpeyrounbuure ABC cropoust AB u AC He passsbl, orpesox ANM
COCMHUHACT BCPIIHAY A ¢ OpOH3BOABHON TouxoH M CTD@%{I;}FI-I%Q. S
BSdH -C ¥ ,._C.r'.f'-_-l'.’.E!-h-_-.alu,'.l

Horamxute, uTo TpeyrodsHUKE AMBEB u AMC He paBHBI IPYT IPVTY.

436 UYepes Bepmuay A rpeyroasaus ABC nposegeHa npsaman, nep-
MeHAMKYVIApHas K OumccexTpuce vraa A, a W3 Bepmuunl B 1po-
EeJléH HOepHeHIuEyaAp BH ® sroli mpamoii. [orka:xuTe, UTO
nepumMerp rpeyroaeHura BCH Oogeine nmepuMmerpa TPeyroJIbHU-
ra ABC,

437 B Tpeyvronvauke ABC, roe AB < AC, orpesox AD — OHCCeKTpH-
c¢a, orpezox AH — seicora. Horamwure, uro touxa H nemur HA
avae DB,

438 Jlora:xuTe, UYTO B HepapBHOOEIPEeHHOM TPeyrolbHHKE OCHOBAHHE
OMCCERTPUCH] TPEVIOMBHIKA JIEENT MEKAY OCHOBAHHUSAMUI MeJIHAa-
HLI H BLICOTLI, IPOBeJEHHLIX H3 DTOH K€ BePIIIHIHLL.

439 Jlora:uTe, UTO B IPAMOYIOJIBHOM TpPeyIOJBHHEE ¢ HEPABHBIMH
KATeTaMt OWCCEeKTPHCa TRAMOTO YVIJa JAeMHT VroJd MeRjay BhICO-
TOH M MeJIHMaHOH, NPOBeIeéHHLIMH M3 TOH e BePIIHHBI, IIOIMOJaM.

440 MepuaHa u BbICOTA TPEYI'OJLHUKA, [IPOBEIEHHbLIE U3 OJHON Bep-
TMHUHL YVIJIa TPEYTOIBHWUKA, JIEIAT JTOT VIO Ha TPH PaBHLIE Ha-
cTi. JJoKaXHTe, UTO TPEeVIOJLHHE OPAMOYIOIBHBIH.

441 B tpeyronsunre ABC Bricota A A, He mensine croponant BC, a BuI-
cora BB, me Mensine cTopoHe AC. [loxaKuTe, 4TO TPEeyYrOJIbHHE
ABC — pasHoOeIpeHHBIH U NpAMOYTOJILHEIN.

Sadayu nosk el ol
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442

3a/lauH HA NOCTPOeHHe

PacemoTpum cxemy, nmo KOTOpoH 00BIYHO pemIAKT 3aJadM Ha I10-
CTPOCHHE ITHPKYJICM M TUuHeHKoH. Ona coCTOMT H3 YeTLIPEX YacTed:

1) OTeickanMe clocoba pelleHHd 2aJadul IVTEM VCTAHOBJIEHHA
EBHSEE’. MeX Ay HCEOMBIMM 3JJASMEHTAME M MAHHBIME 33484H. B‘Tﬂ HACTE
HASLIBACTCH AHAJHM30M 3aMa9¥, AHATH3 46T BO3MOMHOCTE COCTABHUTLH
ILIAH pellleHHd 3alayl Ha NoCTPoeHHEe.
2) BrinmonHeHHe DOCTPOSHHA [0 HAMeUeHHOMY ILIAHY.

3) JOKAZATENLCTEO TOr0, 4TO LOCTPoeHHAH QUIVPA VI0BIAETBODH-
EeT VCJIORHAM 3ajladi,
4) HecelegoBaHHe 3aJauvd, T.e. BBRIACHEHIME BOIpOcAa O TOM, HPH
TIOOBIX JTH JAHHBIX 3ajadya HMeeT pelleHHe, H eCclIH MMeeT, TO CKOJIBKO
pemeHuil. B rex cayuasix, rKorja 3ajaua A0CTATOYHO IPOCTAH, OTIENb
OBIC HACTH, HAOPHMED amaJaH3 MIH HCCICTOBaAHNe, OnyceKaloTed. Tax MBI
OOCTYIIAJH IIPpH PelleHHH IpocTeHIIMX 3ajJad Ha nocTpoenme. Paccmo-
TPUM Telephb Oo0Jiee CIOMHBIE 3aJaul,

ITocTpoiiTe TpeyTOJILHEEK IO IBYM CTOPOHaM H BLICOTE K TpeTheH

CTOPOHE.
Pemenne

Haael Tpu orpeswka M N,, M,N, M.N, (puc. 183, a). Tpebdyer-
CH LOCTPOUTHL TAKOH TpeyroibHur ABC, v KOTOPOIO ABE CTOPO-
HEI, cKameMm AB 1 AC, paBHEI COOTBETCTREHAO JITAHHLIM OTPE3KaM

MN, n M,N, a Boicora AH pasua oTpesxy M;N,,. LIpoBegém ......iqq

pellleHIe 3a0aul II0 ONHCAHHON cXeMe.
Anamm3s

Honyerum, 4To HCKOMBIE TpeyronbHUE A BC nocrpoen (puc. 183, 0).
Mer Buamm, uro cropona AB u Beicora AH sBagmTes rumore-

HY30H W KATETOM NPAMOVIOALIONO TPeYIOIh-
uuka ABH. IlosToMy mocTpoeHHE TpReyIOidb-
HueEa ABC MOMHO IPOBeCTH II0 TAKOMY ILIA-
HY: CHAYAJH HOOCTPOMTE UPAMOYVIOJBHBIH Tpe-
yroaoauk ABH, a sareM J0CTPOMTL €ro A0
BCeTo TpeyronaepHuka ABC,

IlocTrpoenune

CTpouM IpAMOYIOILHEIH Tpeyroanink ABIH,
¥V KOTOpOro THIOTeHy3a AB paBHa oTpe3ry
MN,, a rarer AH paeeH JaHHOMY OTpes-
ry M N,. Kar »To cmenatb, MBI 3HaeMm (3a-
nava 423, ). Ha pucyvnke 184, ¢ wzobpamén
IOoCTROEHHEIN TpeyroabHuE ABH. 3aTtem npo-
BOOMM OKPY:KHOCTE paguyca M, N, ¢ neHTpOM
B Touke A. Oguy u3 TOUYEK IepecedeHus 3TOH
ORpVIKHOCTH ¢ mupamoin BH obosmaymm OyK-
ol C. IIpoBega orpeaxu BC um AC, DolvauM
HCKOMBIN TpeyroiasHUuK ABC (puc. 184, ).

118

N,

Z 2

a)

M,

M N,
M

s

)
A

H
B

Puc. 183
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a) A a) A 8) A 2) A a) A

/N

2= F=
B H B H /f: B ¢c B H € B ¢ HC
Puc. 184

JdoxkasareiasCTBO

Tpeyronsuur ABC peficTBEUTENBHO UCKOMbIN, TAK HAK 110 LIOCTPOE-
nuio cropona AB pasma M| N,, cropona AC pasna M,N,, a Buico-
Ta AH pasHa M.N,, T.e. TpeyrontHEHE ABC yI0OBIETBOPAET BCEM
VCJAOBUAM 3aJ1A4YH.

Hcenenosanue

HerpviHo coobpasuTb, 4TO 3ajada HMeeT pelieHHe He IpH JIH-

OBIX mamAnLIx orpeskax MN, M.N, M,N, B camom nene,

ecIH xX0Td Obl OOMH M3 orpesroB M,N, m M.N, menvme M,N,,

TO 3ajada He MMeeT pelleHMdA, TaK Kak HakJdoHHele AB m AC

He MOTYyT ORITE MeHBMIE TepneHgukyaapa AH., B3anaua #He umeer
pelreHuA ¥ B TOM cayuae, korga MN =M, N,=M_N, (ob6bacun-

Te noyemy). B ocranbHBIX cayuaAx 3&,[[8_'{& HMEET peme e, .Ec[li Z
M N =>M;N;, a M,N,=M_N,;, to 3amaua wnmeer e,rmHP-rrBEHH i
penreHHe: B 3ToM cayuae ctopoHa AC coBmazaeT ¢ BBRICOTOH AH u
MCHKOMBIH TPEYIOJIBHHE ABJIAETCH IPAMOYIOJBHBIM (pHc. 184, 8).

Eecnn M N, >MN,, a M,N,=M N, To 3agaga Tarmxe HMe-

€T eIUHCTBEeHHOE peIIeHHe: B 9TOM cJIyuae TpevroabHux ABC
paBHOGenpeHHEBIH (puc. 184, 2). WM mawroHen, ecoum MN > M.N,,
MN,>M,N, n MN =M,N, 710 3agaua uUMeeT JBa pelIe-

Hua — tpeyroasHurun ABC u ABC, ma pucyrre 184, 0.

443 IlocTpoliTe nDpAMOYIOILHBIH TpeyroabHHE ABC, eciaH JaHbl
ocTpbiil yron B u Buccerkrpuca BD.

444 JlaHa OKpPVIEHOCTL ¢ IIeHTpoM O H Touka A BHe eé. IIporenuTe ue

pes TOUYRY A IPAMYIO, [IEePeceKannlvio OKPY:KHEOCTE B TouKax B u
C rarux, uro AB=B(C.

445 IlocTpoliTe TpeyrolbHHUE II0 OepHMeTpPy, OJHOMY H3 VIVIOB H BbI-
cOTe, HPOBEAEHHON H3 BEPIUWHBL ADVIOro YIJIA.

446 IlocTpoliTe TpeyTOIBHEHE IO ODepHMeTPY H IBEVM VIJIAM.

3anaun K raase V

447 Jlansl e TOUKHA A U B ¥ OpaMasa a, He OPOXoLANIAd depe3 3TH
Touku. Ha mpamoil @ nocrpoiite TOYKY, PABHOVAAJEHHYH) OT TO-
uex A u B. Beerma jim 3ajada HMeeT pelnenye?

FAcaNU Nosk e MO
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448 IloecTpoliTe TOUKY, Je:KaIIVIO Ha JaHHOH OKPYHHOCTH H paBHO-
VIAILEHHVIO 0T KOHUOB AaHHOIO Oorpe3rd. CKRONbBKO PElIeHud MOo-
FKEeT IMeTE 3ajada’

449 HYepes TpH JaHHLIE TOUYKH IPOBeIHTe OKPY:AHHOCTL. Becerma M 3a-
Jauda HMeeT pelleHHe?

450 Ha paHHONR OKPYIHHOCTH LIOCTPOHTE TOUYKY, PABHOVIAILEHHYIO OT
JIBYX JITAHHEIX TEePeCceRannnuxcea TpaMeiXx., CKOMRKO permenui Mo-
JHeT HMeTh Bﬁ,ﬂﬂtlﬂ?

451 Janpl TpH HoIapHO IepeceKaloniiiecsd IIpAMBIe, He IPOX0IAINHE
yepesz ougHy Toury. Ilocrpoilire TOUuRY, PABHOVIAJLEHHYI) OT 3THX
npaMeix. CKOTBERKO perennii mMeeT 3aaa49a?

452 TIlocTpoiiTe TpPevVIOJLHHK II0 CTOPOHE, PA3HOCTH YVIVIOB IPH 5TOH
CTOPOHE U CYMMe JABYX APYIUX CTOPOH.

453 [anel ase pasHble oxpyiMHocTH ¢ uenrtpamu O, u 0O,, uMewie
OHY ODIYI0 TOYKY (TaKWe OKPY/RHOCTH HA3BIBATOTCS KaCaKMH-
mucA). [Ipamaa m ABAgercd KacaTeJbHOH K KakIol H3 HHX B
Tourax A U B cooTBeTcTBeHHO. [loKaxkuTe, uTo oTpe3ok AB pa-
BeH orpeary 0,0,.

454 Jlausr aBe OKPYV#AKHOCTH, He umewnime oduinx rogex. [loerpoiite
HX 00V KacaTeldbHYID. CHOJIBKO TAKHX KacaTeJLHBIX MOMLHO
IOCTPOHTE?

455 Ilocrpoiire OKPYIHHOCTL, UPOXOLALLVIO YePes JaHH Y iy aoRgnatenall00
CATONIYIOCS ABYX JIAHHBIX TAPAJIETEHLIX TPAMBIX,

456 JaHnl opAMada m, To4Yka A Ha OpAMOI m H TodKa B, He Jexamiaa
Ha sTol mpamoii. llocTpoliTe OEPYEHOCTH, IMPOXOoJAINOVIO Uepes
TOURY B U HACAWUIVIOCH UPHAMOI M B Toure A.

457 Jlaun OKPYIRHOCTL, MPIMaA m, a Takmke TouKa A ma nmpamon m.,
IIocTpoliTe OKpPYVAHOCTL, KAacalINyiocd IpAMOH m B TOuKe A H
IaHHOH OKPVAHHOCTH.

458 Janp! HEpPA3BEPHYTHIA VIO M TOUKA HA OHHOH u3 ero cropod. Ilo-
CTPOHTE OKPY/RHOCThH, KOTOPAA BIHCAHA B YIOJd W KACAETCH eTro
CTODOHLEL B ,I[aHHDﬁ TOTEE.

459 aHbl oCTpBI yroll W ero BHYTpeHHAA Touka A. IloerpoliTe Ha
CTOPOHAX Vrya Takue Todku B u C, urodel nepumMerp TPeyroJbLHU-
xa ABC OLLT HAMMENLIITHM,

460 Jag nOpaMoyIoJdbHBIE TpevrodbHHEK. IlocTpoiiTe OKpVIEHOCTE
¢ HeHTPOM Ha OJHOM H3 EATETOB, KOTOpPAA KacaeTcsd I'HIIOTEHYVSbI
U IPOXOSHT 4epesd BEPHIMHY IPAMOro yria TPEeYIoIbHHKA.

461 Jlannl OKpyIKHOCTE, €6 BHYTpeHHAS Touka A o orpesox PQ. Ilo-
cTpoiiTe Xopay KM OKpPVHOCTH, HNpOoXoIdAIIVIo Ueped TOUKY A
Tax, uro AK - AM =P@.

SAdaAvu NoSLIWeNHOU
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T'nasa VI

YeThIpéXyroJbHHKN Knacc

0 CWX MOP B LEHTPE Hawero BHUMaHuA Obin camelil NPOCTOR M3
ﬂ| MHOIOYIrONLHUKOB — TpeyronsHuk, B atoil rnase Gyaem nayyats
bonee CNOXHbIE MHOMOYrofibHWKW, B OCHOBHOM pPasnuyHble BUAab
YETLIPEXYrONLHWKOB: NapannenorpaMm, nNpPsMOYroNbHUK, pomB,
kBafapar. Kpome TOro, B 3TOW mMage peds NOWAET O UBHTpankHOn
CUMMETPUIW reomeTpuyeckux Guryp, B TOM YMcne ykKasaHHbIX YeTbl-
PEexXyronLHWKOB.

MHOTOyroJlbHUKHA

46. BrIinyKJIbIiT MHOTOYTIOJLHUK

HamoMHIEM, 4YTO MHOTOVITOJBHHE € /I BepIIH-
HAMH Ha3bIBAETCA M-YrOoJBHHKOM; OH HMeeT 71 CTO-
poH. TpeyrolbHUK MMeeT TPH BEepPIIWHBI U TPH CTO-

POHBI, YETBIPEXYTIOJBHUK HMEeT YeThbipe BepIlIHHbI

H 4YeThIpe CTOPOHBI.
I[BE BEPINHHBI MHOTOYT'OIBbHHEKA, NOpHHamIe-
JKamige OAHOH CTOpOHE, Ha3bBIBAKTCA COCEIHHMH.

OTpesox,

BePUIKMHBL, HA3SBIBABTCH HHATOHAJABH) MHOIOYVIOJJABHI-

COeIMHAIIMNA J00ble ABe HecocegHHe ,‘,

Ka. ¥ nwoboro MHOrOYroJibHMKAa, HMerllero bosee

Tpé}{ BepIIHH, eCTh XO0TA OBl OfHA OUATOHAJD.

MHuoToyrolbHHE  HasbIBACTCH  BEITYKJIBIM,
ecJIH OH JIEMKHUT [0 OJHY CTOPOHY OT KamJoi nps-
MOM, MPOXOAAILEH Yepes JiBe ero COoCejHNe BepIiiu-

Ha pucvake 185 MHoOTOVTOIBLHHE F; aBnaerca
BBRITYKJLIM, 4 MHOTOVTOJABHHE F; — HERBITTYKJTRIM,
PaceMorpuM  BBRINVKABIE 2-YTOJABHHE, H30-
OpaskeHHbIl Ha pucyHre 186,a. ¥ram A A A,,
AAA, ..., A, _JA A, HazplBaWOTCA YIJIAMH 3TOTO
MHOTOVIOABHHEKA. Haligem uxX cvMMy.
s sToro coefWHHM AWATOHAJIAMH BepIIH-
Hy A, ¢ apyrumu sepmiudamu. B pesyaerare nony-  Pue. 185

' 2 l Hemu PEX a0l iU
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YHM 1 — 2 TpeyIroJdbHHEAa (pHc. 186, §), cyMMa yIUIOB
EOTODBIX pPaBHaA CYMMe VIJOB A-YrolbHHEKA. CyMMa
VIJIOB Kamjaoro tpeyrojbHuka pasHa 180°, moarto-
MY CYMMA VIVIOB MHOTOYTrOIsHEEA A A, ... A, pasHA
(n—2)-180°.

HWrax, cymMMa YIJI0B BBIIYKJIOTO A-YTOJABHHEKA
pasHa (n — 2) - 180°.

BHemHMM yrjiom BBINYKJIOTO MHOTOYTOJbHM-
KA HA3BIBAETCHA VYIOJ, CMEeKHBIH ¢ yIJIOM MHOIO-
VroJILHHKA.

Ecim mpm KaXkmoil BepIIMHE BRITYVKJIOTO MHO-
royroneHnEa A A, ... A, B3ATE II0 OJHOMY BHELIHE-
MY VLUIY, TO CYMMA 9TUX BHENIHUX YIJIOB OKAMKeTCHA
paBHOI

180° - A, +180°-A,+...+180°- A4 =

=n-180°—(A, + A+ .. +A, )=
=n-180°—-(n—2) - 180° =360°.

Taxmm o0pazoM, cyMMa BHEIDHHX YIJIOB
BBINMYKJIOr0 MHOrOyroJisHuka pasaa 360°.
Koauveereo quaronaieil BEbINYEJIOIO 1t-yroJib-

HHEKA HaxoauTcs no gopmye m—y

JelieTBUTEIBHO, M3 HAMION BEpPLIMHEL BbILY-

KJIOTO F-VTOJBHHKA MOMKHO IPOBECTH M — 3 JHATOHA-
au. M3 Bcex n BepIODHH MOKHO OposBecTH n1(n —3)
AUATOHAJIeH, OJHAKO IIPH TAKOM MOJCUYETe KarKaad
JAMATOHAJIb VUNTHIBAETCHA ABaXKIbl (06bACHUTE moOUe-
MY), T. €. Mbl HAIIJIM VABOEHHOE YMCJO AMaroHaseil

n-yroadpEuKa. ClhegoeaTelbHO, YHCIO MTHATOHAIEH
npn-3)

BEINVEIOTD N-YVI'OJIBHHEOD DABHO 5

47. YeTHIpEXyToJIbHHK

Kamxabiit 4eTbIpEXYTOJBHUK HMMEET YeThl-
pe BeplInHBI, YeThipe CTOPOHBI W JIBEé AHATOHAJN
(puc. 187). JlBe HecMe:KHBI€ CTOPOHBI YeTHIPDEX-
VTOALIMEKA HA3LIBAIOTCA NPOTHBOMOJORHBIMH. [IBe
BEPIUIMHLI, HE ABJAIIHECHA COCEJHNMM, HA3bBIBAKOT-
cA NPOTHBOIOJOKHBIMH.
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YeTBIpEXYIONBHHUKHN OBIBAIOT BBINYKJIbIE W @) A, A

HeBHINVEABLIe. Ha pHcvaKe 187, ¢ maobpaKkeéH BbI-

MYyKJBIH YeTBIPDEXYTOJNBHUK, 4 Ha pucyHke 187, 0 —

HEeBLINVKJILIH. Al A,
Kaskpas [amaroHalb BBINYKJIOTO YeTHIPEX-

VIOJBHUKA pasjieifieT ero Ha JBa TPEYrOJbHUKA. 5) A,

Opua w3 aAMaroHageil HEBBINMYKJOTO YeTbIPEXVTO0JIb-

HHUKA TaKiKe pasfeafdeT ero Ha ABa TpeyroJbHHKA

(puc. 187, 6). A

Tak Kax cyMMa VIJIOB BEIIVEJIOTO 72-YIOJBHHUKA Aq A,
paBaa (n—2)-180° 1o cymMMa YIJIOB EBINYEJIOIO
YeTHIPEXYIoNbHHEA paBHa 360", Puc. 187

3amaumn

462 HauepTiTe BRIIIVEILIe IATHYIOJLHEEKE H HIeCTHYIONBHUE. B rasms-
JOM MHOI'OYIOJNBHMKE M3 KAKON-HMDYAL BEPLIMHEI LIPOBELUTE BCe
auaroaani. Ha CROIBRO TPeyrolsHUKOE PA3AENST IIPOBeJEHHELIE
AUATOHAIW KAMJBI MHOTOYTOTBHUK?

463 HafiguTre cyMMYy VIUIOE BBIOYVHJOO: a) HIATUYTOIBHHUKA; 0) IecTh

YIOJBHHUKA; B) JCATHYIOJBHHES. e i

464 HafinuTe KoIHYecTBO THATCHANEH a) BRINVKIONO MATHYIOILHHKA,
0) BRIOYKJIOIO ABEHAJIIATHYIONIBHMKA, B) BRINYEIONO IBANIATHIIA-
’I‘M}-’l‘OJleMHH.

465 CKoJIBKO CTOpPOH HMeeT BRIIVEIBIH MHODOVIOABHHE, KaKIBIH
YIoJ KoToporo paBeH: a) 907; 6) 607; ) 120°; r) 10877

466 HafignTe CTOPOHBLI YeTHIPEXVIOJLHHKA, €CJIH €ro NepHMeTp paBeH
8 cM, a oJHA CTOpOHAa DOJBINE Ka:A0H H3 IPVIHX CTOPOH COOTBET-
CTBEHHO HA o MM, 4 MM M D MM.

467 HafiauTe CTOPOHELI YETLIPEXVIOJLHIKA, €CJIH €ro OepHMeTp paBeH
66 cv, TepBad cTopoHa DOJBINEe BTOPOH Ha 8 CM H HA CTOJBKO e
MeHBIIle TpeThel CTOPOHLI, a4 YeTBEpTad — B 3 paza OOJBIIE BTO-
poi.

468 IlaiiguTe VrIB BREIIVEJIOTO YeTLIPEXVIOJLHHEA, €CJIH OHH PaBHEI
APYT OPYyTy.

469 Hafaure yranl A, B 1 C BLIDVEIONO dYeTHIpEXyroannuka ABCD,
een LA=ZB=/7C, a £ D=135".

470 HaifiauTe yIIBI BRINYKJIOTO HETHIPEXYTOABHWKA, €CJIH OHA TPOTIOp-
IHOHNaNLULl uncaam 1, 2, 4, 5.
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E_ IlapajesorpaMM M Tpanenus

48. Ilapannexorpamm

Onpenenenune

HapanneanorpaMmMom HASBIBASTCH YeThIPEXYIOJIb-
HHK, ¥V KOTOpPOr'c NpoTHBOIIOJNOMHLBIE CTOPOHBI IIO-
IIapHO ImMapajJdileJbHEL.

Ha pucynke 188 uzobpaxxén napasienorpaMmm
ABCD: AB|CD, AD| BC. IlapanicjorpaMm™ B
JfeTcA BBIIYKJIBIM YeTBIPEXYIOJbHMKOM (CM. 3ana-
uy 478 ma ¢. 127).

Pacemorpum HekoTOphle CBOMCTBa Iapajiieno-
rpamMma.

1°. B nmapanaesorpamMme NMpPpOTHBOMOJIOMKHBIE CTOPO-
HBI PABHBI H NMPOTHBOMOJIOMKHBIE YIJIbI PABHBI.

Paccuorpum IapajairelorpaMM ABCD
(puc. 189). Tuaromans AC pasmenseT ero mHa JABa
rpeyroneEnKa: ABC u CDA. 31 TpeyronpHEHMER
paBHBI 1O CTOPOHE W JIBYM TNpPHJEMKAIIUM yrjam
(AC — oburaa cropoHa, S1=.2 1 /3=./4 Kak Ha
KpecT JIeKaljiHe YIJbl IPH IepeceuyeHHH CeKyIIei
AC mapannensHnIx Opambix AB w CD, AD u BC
coorBercTBeHHO). [loaTomy

AB=CD, AD=BC u #B=./D.
Hanee, noas3ysack paBeHcTBaMu yrios 1 u 2,
3 u 4, nonyuaem
LA=214,83=2+4=2C,

2, JlmaroHaam mapaJjiejorpaMmMa TOYKOH mnepece-
JeHHMA JeJATCA nmomoJiam.

IIyeres ) — Touka IIepecedeHMdA JHaroHaleH
AC n BD napannemorpamma ABCD (puc. 190), Tpe
yronbHuKEn AOB 1 COD paBHEBL 110 CTOPOHE W ABYM
opuae:EamuaM yriaaMm (AB=CD Kax OpoTHBOIIOJNOH-
ALIE CTOPOALI mapaaaenorpamMva, £1=/2w £3=/4
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KaK HAKPEeCT JIexKalllie YrJjbl IpH [NepecedeHuM Iia-
panlIennHeIx ODpaMblix AB m CD cervimimmu AC 1
B coorsercreenno). [Moaromy AO=0C u OB=0D,
qT0 ¥ TpeboBajoCh AOKA3aTh.

Pucynor 191 nnmocrpupyer Bce paccMOTpeH-
HbIe CBOMCTEA.

49. IlpuszEaku mapaajeorpamMmma

PaccMoTpHM TpH NpH3HAKA Tapaje/IoTpaMMa.

1. Ecau B 4eThIPEXYyroJbHHKEe JIBe CTOPOHBLI PABHBI
H NapajielibHbl, TO 3TOT YeTBIPEXYTrOJBHHK — Ma-
paJjieiorpamMmm,

Ilyers B uersipéxyroasHuKe ABCD c¢TopoHBI
AB u CD napannensasl 1 AB=CD (cMm. pue. 189).

IIpopegem gmaroHanes AC, pazgeldmoIIvio
OHAHHBIH YeTHIPEXYIOJBHHK Ha JABa TpPeyrolbHHKA:
ABC w CDA, 9T™u TpeyrolsAVUKW PABHET TO JBYM
cropoHaM u yray mexay Humn (AC — obuiasa cro-
poHa, AB=CD no yvcrnopum, 1 =.2 Kaxk HaKpecT
JesKanie VIVIBEI IpPH NOepecedeHHH TapajllelbHBIX
npaMeix AB u CD ceryment AC), nmosromy £3 =24,
Ho yrast 3 1 4 HaKpecT Jiexauife nNpH nepecedyeHnn
upsameix AD u BC cervuiei AC, ciepoBaTensHO,
AD | BC.

Taxum obpasom, B UeTHIpeXyroaepHuKe ABCD
NPOTHBONOJOMKHBIE CTOPOHBI IONAPHO NDapasijeslb
HBI, 4 SHAYHT, YeThIPEXYroasHUK ABCD — napan-
JIeJIOTpaMM.

20, Ecan B 4eThIpéXyroJibHHKE IMPOTHBOMOJOMKHBIO
CTOPOHBI MONAPHO PaBHBI, TO 3TOT YeTBIPEXYTOJIb-
HHUK — NapaJjuiejorpamMm.

Ilpoeepém amnaronans AC JEHHOTO YETHIPEX-
vronbHHEa ABCD, pasjeldolllyio ero Ha Tpe-
yronbEHHEH ABC 1w CDA (puc. 189). 9tH Tpe-
YroJbHHKH PaBHBI 10 TpéM cropoHaM (AC — obmasa
cropoHa, AB=CD u BC=DA 1no vciloBHIO), IO
aroMmy 21 =.2. Orcrona crenver, uto AB || CD. Tax
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Eag AB=CD u AB | CD, To no npusgaxy 1° uersl-
pexyroasauk ABCID — napanmenorpamMm.

3". Ecam B 4eThIpéXyrojibHHKE AMATOHAJM Iepece-
KAKTCA M TOYKOH MepecedyeHHs JAeJATCA NOnojam,
TO 3TOT YeTBHIPEXYTOJABHHE — IIAPAJIeJIoOrpaMM.

Paccmorpum ueToipéxyroasnuk ABCD, B Ko-
ropom puaronann AC u BD nepecerawres: 8 touke O
H JgensATcA 3Toil Toukoil momonam (cm. puc. 190).
Tpeyroneaurn AOB mw COD papHBI 00 IIepBOMY
OPU3HAKY pPaBeHCTBa TpeyroasHuros (A0 =0C,
BO=0D no yenosuw, LAOB=/C0D rar sepru-
KEalbHBIE YIABL), noatoMy AB=CD u Z1=-2. Hs
papeHcTBa yrioB 1 1 2 caeaver, uto AB || CD.

Hrarx, B uernipéxyroncHuEe ABCD cToponhb
AB u CD paBunl M napaianedbinl, 3HaYuT, o IpH-
gHaky 1° uwermipéxyrompuur ABCD — napannemo-
rpamm.

90. Tpanmennsa

Tpanenmyed Has3blBaeTcd UYeTHIPEXVTONLHHE,
¥ KOTOpOrO ABe CTOPOHEL DApalielbHbl, a IBe ApPYrae
CTOPOHBLI He napaaieabHbl. Ilapannenbrble cTOpoOHEBI
TPAIIEIMY HAZBIBATCH €€ OCHOBAHMAMM, 4 JBe IDy-
I'He CTOPOHBEI — OOKROBBIMH cTOopoHamu (puc. 192).

Tpanena HazwiBaeTcd paBHoOOeIPeHHOH, eciIH
eé¢ DOKOBBIE CTOPOHEI paBHHI (pHuc. 193, a).

Tpanenusa, ogMH U3 YIJIOB KOTOPOH HNpPAMOIl,
HAZBLIBAETCH UPIMOYIOabHOH (puc. 193, 7).

Jaxaum

471 JoramwuTre, YTO BRIOYKJBIH YeTBIPEXYTIOJb-
HuE ABCD geagercd napaiileJorpaMMOM,
ecns: a) LBAC=-ACD u /ZBCA=-DAC;
6) AB||CD, £A=/C.

472 llepumeTp nDapanielorpaMMa pabeH 48 cn.
Haiipgure ¢cTopoHbl HAPAILIENOIPAMMA, €CJILI:
a) oama cTopoHa Ha 3 cM DOJLIIe IPVTOoi;
) pa2HOCTE IBVX CTOPOH paBHa T CM;
B) ogHA U3 cTopoH B 2 paza Douiblue APYron.
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473 Ilepumerp mnapanremorpamma ABCD pasen 5H0cm, ~2C=30°,
a nepueHguKyaap BH k npamoii CD pasen 6,5 cm. Hajimure cro-
POHEI IapajLIeorpaMMa.

474 Buccextprca yvria A mapaaaenorpamma ABCD nmepecexaeTr cTopo-

vy BC B Toure K. IlaliznuTe mepuMeTp 3TOrc IapaljelcorpaMMa,
ectii BK=15cMm, KC =9 cmM.

475 HaliguTe nepuMeTp OapajjelorpaMMa, ecjd DHCCeETpHCca 0JHOTO
W3 €70 YIVIOR JASIHT CTOPOHY TMAPAISTOTPAMMEA HA OTPE3KH 7 CM |
14 cm.

476 Haiigure yruwnl nmapanaenorpaMma ABCD, ecmm:
a) ZA=84"; 08) LA-/ZB=235"; B) LA+ C=142" 1) LA=2/8;
m LCAD=16°, L ACD=37°.

477 B unapannenorpamme MNPQ uposepén uepuenpuryasap NH K
npamoil M@, npuuém Touxa H memur ma cropome M. Haii-

OHTe CTOPOHBI H YIJIBL IapaluleorpaMMa, ecid H3BecTHO, UTO
MH=3cm, HY=5cm, ZLMNH =30°.

478 Jlora:uTe, 4TO IIapaJLIeOrPaAMM ABJIAETCH BBIIYHKJILIM UeThIPEX-
YTOOBITHTCOM,
Pemenne
Paccyorpuym napannerdorpaMM ABCD (em. pue. 188) 1 goxanseM,
UTO OH JeMHEHT II0 OJHY CTOPOHY OT Ka;JIol IpAMol, OpoXogAlneil
gepes ABe €0 COCeIHHEe BePIIHHEBIL, BI}SLMEM, HAIDHME DG dEPAMY e m,/ matenal 100
AB. Orpesox CD ge mMeeT o0OIHX TOUeK ¢ IpamMoi AB, Tak kak
AB|CD, 3gaynT, 2TOT OTPE30K JeHHT II0 OJHYV CTOPOHY OT IIpd-
moit AB. Ho Torga u orpesxku BC u AD nexxar 1o Ty He CTOPOHY
or npamoi AB. Takum obpasom, mapaanenorpaMm ABCD nemur
IO OTHY CTOPOHY OT ODpamoill AB.

479 Wz pepmun B u D napamnaenorpamya ABCD, v koroporo AB # BC
u yron A ocrpbelil, Hposeygennl uepueHguEyiaApsl BK u DM
npamoii AC. Joxamure, 4To YeTHIpeéxyvroasuuk BM DK — mapan-
JeJorpaMM.

480 Ila cropomax AB, BC, CD u DA ugernipéexyroinsuurxa ABCID or-
MeUeHEL cOOTBeTcTEeHHO ToukH M, N, P u @ tar, uro AM =CP,
BN=D, BM=DP, NC=QA. Horamure, uro ABCD n
MNPG — nmapannelorpaMMbl.

481 Ha puecyake 194 nzo0pakeHnl IBa OJHHAKOBLIX KOJeca TEILJIOBO3a.
Pamuyesr O, A 1w O,B paprnpl. Crep:xens AEB, AnMHa KoTOporo pae-
Ha paccroaaunn 0,0, Mexay LeHTpAa- - -
MU KOJIEC, LIePeJadT ABUMEHHE OT 0j]-
HOTD Kojeca ¥ apyromy. Hoxamure,
uro orpeskn AB w 0,0, nnbo napaa-
AeNIBHEL, JHO0 JIesKaT Ha oaHoi npsa-
MOH. Puc. 194
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482

485

487

Huaronanu napannenorpamma ABCD uepecerarrcsa 8 rtoure O,
HoxammuTe, 9TO d9eThRIPEXyroabuwk A B ,C,D,, BepmuaaMi KOTo-
poro ABIAKTCA cepelHHEI oTpeskos OA, OB, OC u OD, — nmapan-

JeJIOTPasMM.

Ha puaronanu BD napannenorpamma ABCID orMmeueHbl jiBe TOY-
B P u @ rar, uro PB=D. [loramure, 4ro 4eThIPEXVIOJIBHUE

APCE — mapannerorpaMM.

Cpedueil nuHueld mpeyzoibHUKe HASBIBAETCA OTPE3OK, COENH-
HAKIIUYE CepelrHBl ABYX ero cropoH. loxamure cBolicTBa cpepn-
Hel JHHUH TPeyrodbLHHKA: CPeNHAdA JHHHS TPeYyroJLOnKa IIapai-
jleIbHA OJHOII M3 ero CTOPOH H paBHAa IIOJIOBHHE 3TOH CTOPOHHI.

Joramure [PUIHAE CPEJHENH JMHUK Tpe-
yroreARKa. Hepes cepegnay M croporsr AB
TpeyrolbHHEa AB(C nmpoeegeHa npamad, IIa-
palrenbEasd cTopoHe BC. 3Ta npamMada Iepe-
ceraer cropony AC B roure N. [Horamure,
uro MN — cpengmaa ITWANA TPEYroJbHUTKA
ABC.

Pemenne

Yepes Touxy C TIPOBEAEM TIPAMYIO, Tapas-
JeIBIVIO npamMoi AB, 1 obosmaunm OvEBOH D

TOUKY IIepeceueHHd 5ToH IpaMoH ¢ IpamMon
MN (puc. 195). Tar rag AM=MBZB no vcio-

Puc. 195

CrauaH ¢ vk.com/material100

B, a MB=CD kEarg DporHpBolollodHBIE CTOPOHBI IIAPAJLIEN0-
rpamma BCDM, to AM =DC, Tpeyronsauru AMN n CDN pas-
HLI II0 BTOPOMY IIPH3IAKY PaBCIHCTBA TPEYIrolbHHKOB (AM =CD,
Z1=.21u 23 =4 KaK HaKpecCT Je;Kallllie YIJILl IPH ODepecedeHHH

napaarensHerx upaMeix AB un CD cexymmumn

AC u MD), no-

aromy AN=NC. Iloaygaem, uTro mo oupegeneHnl) orpesok MN

ABIdeTcd cpelHel JHHHeH TpeyronbHMEa ABC.

Horamure, 40 cepeliiuibl CTOPOH IIPOUIBOJABHOIO YEThIPEXYI0/b-
HHUKa SRJISIOTCS BEPITUHAMW napanneaorpamMmya (Teopema Bapwas-

oHA).

Huarosans papHobOelpeHHOH Tpalnelud pasHa a. Halijjure nepu-
METP HeThIPEXYTOJILBHMKA, BEPIIHHBI KOTOPOTO ABIAKITCA Cepegm-

HaMHM CTOPON PaBHODEIPCHION TPATICITHH.

HoxaxuTe Teopemy @aneca': ecJH Ha OJHON W3 JABYX NPAMBIX
OTIIOMUTE IOCJHeTOBATEILHO HECKOJNLKO PABHBIX OTPE3EOE H Yepes
MX KOHIIBI IIPOBECTH MAPAJJEIBHBIE IIPAMBIE, IIEPECEKAIDIIHE BTO-
PVIO IPAMYIO, TO OHH OTCEKYT Ha BTOPOH NpPAMOH PaBHLIC MCIKIY

coDOH OTpea3rH.

1 ®anec Munercknii — gpeBnerpedeckmii yueéHbiii

(oK. 6256—547 . g0 H. 2.).
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489

490

491

492

493

494

495

a) Al B, 6)
A,/ B,
Al B,

Puc. 196

Pemenne

IIyers ma npsamoi | oTIoKeHBI paBubie oTtpeskw A A, A, A,
A A, ... B uepe3 HX KOHIL HNPOBeIeHLI HapallelbHbBIe IIpd-
MBI, KOTOpBIe IIepecekalT Opamyio I, B Touxax B,, B., B,
B, ... (puc. 196). Tpedyercsa pokasarb, uyro orpesku B, B,, B,B,,
B.,B,, ... pPaABHEI APYT APYTY.

Hoxamkenm, Hanpumep, uro B, B,=B.B..

PaccMoTpuM cHauama ciaydal, Korga npAMble § H [, HapailjlelbHbL
(puc. 196, a). Torpa AJA,=B,B, u A,A,=B,B, Kar uporusoio-
JOMAHBIE CTOPORLI mapanrenorpammor A B B, A, w A,B,B, A, Tawr
Kak A A;=A,A,, To u B.B,=8,B,.

Ecom npambie {, H [, He OapallelbHBI, TO depes TOUKY B, Ipo-
BelEM UpAMYRH [, uapaisensHyw upamoit [ (puc. 196, ). Ona
nepecedsT npavee A, B, n A,B, B vegoropeix toukax C n D, Tax
Kak AA,=AA,, 1o o goxasapuoMy B,C=CD, Orciona monyya-

eMm: B,B,=B,B, (sagaua 485). AHATOTHUHO MOKHO TOK&ASHTES Wagm/maternalioo

B,B;=B;B,n 1. 1.

Cpednell Aunuel mpaneyuy HadblBaeTCa OTPE30K, COCAHHSIO-
IOHI cepefUHLI ee DOKHOBEIX cTOopoH. lokaxkuTe cBOHCTBO cpelHE
JHUHHH TpaluelMi: CPpedHAd JHMHNAA TPpaueldi lapaJsjiielbHa OCHO-
BRAHWAM TPATIEIIMHW W PABHA WX TOJIYCYMME,

Haiipure yraer B u I} tpanmenun ABCD ¢ ocuopagnamu AD n BC,
ecun LA =386° ZC=117".

JHokamuTe CcBOMICTBa paBHODeIpeHHOH TpalelllH: a) B paBHO
OeMpeHHON Tpamelldl VIJBE OpH KaKIOM OCHOBAHHH PAaBHBI;
0) B paBHODepPeHHON TPAlleUuHH JHAIOHANKY DPABHbI.

JoramHuTe IpU3HakHu paBHOOeIpeHHOH Tpanenu#. Tpanenma pas-
HoDeopeHHAad, ecJH: a) VLI IPH OCHOBAHKK PABHBI; 0) JHaTOHA-
JIH ’l‘pﬁl_lE'.T_l,Mﬂ pHBﬂbl.

Opmn w3 yruor pasmobenpernmoi Tpamennn pasen 68°, Haitgwmre
OCTANBHEIE VTJBI TpallellHH.

JlokamuTe, 9TO0 W3 OJMHAKOBEIX TIHTOK, WMEIMWX GopvMy pas

HDEIE,EEPEHHDﬁ ThaoeIlya, MOHO CIeJaTh: IIapeeT, IIOMHOCTER II0-
HpHB&ID]HHﬁ .]'IIEIﬁ],TI:D TJACTE OIOCKOCTH.

OcHoBaumsa TPAMOYTOIBHOW TPATENWH PABHBI ¢ ¥ b, OJWH W3
yryioB pasen ¢, Haigwre: a) Somesmyno 60KOBYIO CTOPONY Tpane-
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496

IHH, ecan a=4cMm, b=7 cMm, =60, 6) MeHEIIVI0O DOKOBYVIO CTO-
POHY Tpaneiui, ecan a=10cm, b=15 em, = 45",

ITocTpoiiTe mMapallIeOTpaAMM: a) IO ABYVM CMEIKHBIM CTOPOHAM H
YIUIY MEJIY HHUMH; 0) [0 IBYM JUATOHAIAM M VIJY MeMXay HHEMU,
B) MO JIBYM CMEMHBIM CTOROHAM W COEHHAAIOINEN WX KOHILI J{Ha-
TOHAJH.

Pemenue

B) MHausl Tpu orpesra M\ N,, M.N, M,N, (puc. 197, a). Tpebyer-
cA IIOCTPOHTE IapannerorpaMmy ABCD, v xoToporo cMe:KHBIE CTO-
ponsl, craxem AB u AD, pasHBE coOTEETCTBEeHHO oTpeskam M N,
u M,N,, a nuarogaas Bl paBHa oTpe3sky M.N ..

Ananus

Hooyerum, WTO HCKOMBIA mapannemgorpamMm ABCID nocrpoen
(puc. 197, 6). MbB1 BHIMM, YTO CTOPOHEBEI TpevroabHHEa ABD pas-
Hbl ganHeiM orpeskam M N, M N, u M,N,. 3ro obecroareinberso
TMOACKASLIBACT CACAVIONIHHA IVTL pPemiellnd 3amati: ciuadgana Hy#K-
HO MOCTPOHMTE IIC TPEM CTOPOHAM TpevroabHHE ABD, a aatem mo-
CTPOUTE ero a0 napannenorpamma ABCD.

IlocTpoenne

Crpoum TpevroabHHE ABD Takr, uTobel ero croposl AB, AD n
BI) pasHAINCE COOTBETCTBEHHO oTpesxam M\ N, M.N, n M,N,
(Kax aTO COesaTh, MBI 3HaeM M3 Kypca 7 KJjacca). 3aTeM IIOCTpo-
UM IpAMYI, OPOX0oIANIVID 4Yeped Touky B mapannenbHo AD,

1 BTOPYK) NPAMYO, HPOXOJANIYI0 uepes TOYRY D Hapaiiedblo .00

AB (kax oTo cmemaTh, MBI TAaKyKe 3HaeM M3 Kypca 7 Kiaacca). Tou-
KV IepeceueHHd 9THX OpAMBIX 0bosHauuM OyvEeol C (puc. 197, 8).
YerwipexyronsHuk ABCD 1 ecTh HCKOMBIN DapadIeIorpaMM.

JlokazaTensCTBO

IIo mocTpoenuw AB||CD u BC| AD, noatomy ABCD — mapan-
aegorpaMm. CMesKHBIe CTOpPOHLI mapaianensorpamma ABCD no mo-
CTpPOeHHIO paBHEI oTpeskaMm M N, u M, N, a guarosane BI) pae-
Ha orpesky M,N., 1. e. napannenorpamm ABCD — ucromMbIA.

Hecnegosanne

fAcHo, uTo ecotu 1o TPéM maHHBIM oTpeskam M N,, M, N, u M ,N,
MOMKHO TTOCTPOWTE TPEYTONBHUK ABD, CTOPOHBI KOTOPOTO PABHEI
ATHM OTpe3KaM, TO MOMHO IIOCTPOHTEL H Iapaidlerorpamm ABCD.
Ho rpeyvroabuanr ABD MoxHO DocTpoHTE He Breerja. Hean kakoli-

i) a) 8)
- C
M, N, 2 " g ki '
——a

M, N.

1
& "~

M, N,

d

A D A D
Puc. 197
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TO M3 TPEX JAAHHBIX OTPe3KOB OoJbllle WIH paBeH CyMMe JIBYX
APYTrux, TO TpeyroaeHuE ABD, a smauur, n napangenorpaMmm
ABCD nocrponTh HennsA. llompobyiiTe caMoOCTOATENLIIC A0KA-
3aTh, YTO eCJH 3ajauda HMeeT pellleHHe, TO 3T0O pPeldIeHHe eJHH-
¢TBeHHO (cM. 1. 38).

497 m Jawmsr pu tourku A, B n C, He e anie Ha OJHON TPAMOI,
ITocTpoiiTe MApanrIeTOrpaMM TAK, YTODLI TPH €ro BepITHHBI CO-
RIIAJANH ¢ JAaHHBIMH ToUKaMM. CHOJLHKO TAKHX IapajliIeJIorpaM-
MOE MOMHO NOCTPOHTE?

498 Jlauwnl ocTpwiii yroa itk W aBa orpeska P Q, u P.J,. Ilocrpoiite
napannenorpaMy ABCID rax, uTo0Obl paccTodHHe MeKIY HDapa-
nenbabIMU npamevua AB w DC pasaanocs P, AB=P,Q, n
LA=27 hk,

499 Pagpenure pauuniii orpezox AB Ha 1 paBHbBIX
qaCTeH,
Pemenne
IIpoeepéem nyu AX, He jemalguil HA LPHMOI
AB, 1 HA HEM OT TOYKHN A OTJ0OMHUM ITOCIEL0-
BATENTRHO 71 PABHEIX oTpeskor AA , A A, ...,
A A, (puc. 198), T.e. CTOTBKO PABILIX OT-
Pe3KOB, HAa CHKOJLKO PABHBIX YacTeH HVAHHO
pa3fgeliuTh OAaHHBIH O0Tpe30oE AB (Ha DHCYVH- PpPyc. 198
ke 198 n =35). IIposeném npavyio 4,8 (Touka CxauaH ¢ vk.com/material100
A, — KOHell OocJIeJHero oTpe3Ka) U HOCTPOHM HpAMble, IPOXOLd-
niue yepes rouxku A, A,, ..., A | ¥ napannenssble upaMoin A B.
JTH nNpaMBIe Hepeceralr orpesok AB B roukax B, B, ..., B, |,
KoTOophie o Teopeme Paneca (3amaua 488 ma c. 128) genst orpe-
30K AL 1ma n paBHLIX HacTeH.

3} Ilocrpoiire pasnobejgpernyio Tpanenuwy ABCH:
a) mo ocuoBanmw AD, yray A w 6oKoRoi cropone AB;
0) o ocHOBanuio BC, boxopoll ctopone AE 1 guaromanu BD.

201 Ilocrpoiite npaMoyrosieEyH Tpanenun ABCD no ocHOBAHHAM U
O0KOBOH cTOopoHe AL, NepleHINKVIAPHON K OCHOBAHHAM.

E IIpamoyroisHMK, pomM0, KBajgpar

51. IIpaMoyroisHHK

I[IpamoyroasHUKOM  HassIBaeTCA  mapaJjuie-
JOTpamMp, ¥ KOTOPOTO BCC YIJIel mpambie, Tax xKaw
NpAMOYIOJIBHHE HABJIAETCH IDapaliiejdorpaMmmMomM, TO
oH objajaeT BCeMH CBOICTBAMH NAapaJlleorpaMmma:
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B NPAMOYTOJIbHHKE IPOTHBOIOJJOMKHBIE CTOPOHBI
paBHBI, & IUATOHAJH TOUKOH NepecedeHHA AEIATCH
TOTI0JIaM.

Pacemorpum ocoboe cBOIMCTBO TIPAMOYTOJb-
HUKA.

Jduaronaau npaMoOyroJsHHKA PAaBHBI.

Hecreureneno, obpatuMmca K pucyHry 199,
HA HKOTOpoM uzobpaxén uapsamoyronsHur ABCD
¢ puarogaramMu AC m BD. llpamoyvroiabHBIEe Tpe-
yroabHuKH ACD 1 DBA paBHBI IO IBVM KaTeTraMm
(CD=BA, AD — obwumii rarer). Orcropa caejyver,
YTO IHIOTEHY3Bl 3TUX TPeyroJbHHMKOB pPaBHBI, T. e.
AC=ED, uro 0 TpedoBalI0Ch JOKA3ATh.

Hoxasxkem oOpaTHOe yTBep:KjaeHHe (IIpH3HAK
IpAMOYTOJBHHUEKA).

Ecam B mapaanejorpaMme AHATOHAJIH pPaBHBI, TO
TOT NMAapajjaeorpaMM — MPAMOYTOJIbHHK,

[Iyere B napanaenorpamme ABCD  puaro-
Hau AC u BD papswpl (puc. 199). TpeyroasHHUKH
ABD u DCA paBubel mo tpém croponam (AB=DC,
BD=CA, AD—obmas cropona). Orcioga cie-
aver, uro LA=./0D. Tark Kag B uapaJjienorpam-
Me IIPOTHBOIOJNOMHBIE VIJIBI PapBHBI, To £A=./C
n SB=/0. Tagum obpasoMm, LFA=/B=./0=.1).
IlapannenorpaMM — BBEIOVKJBIH 4YeTHIPEXVYIOJbLHHEK,
noaromy ZA+ZB+ZC+ £D=360°. Cheposarens-
Ho, S A=/B=/0C=./D=90° 1. e. napaiLiejrorpamMmm
ABCD sipnserca UPAMOYIOJbHUKOM.

52. Pom0 u KBagpar

PombGom HassiBaeTcda napaJjijiejiorpaMmm, y Ko-
TOPOTO BCE CTOPOHLI PABHEI.

Tax kax pom0 ABIAeTCcA HmapaJLIeIorPpaMMOM,
TO OH oDJajiaeT BCeMH CBOHCTBAMH Iapasiesiorpam-
ma. Hapany ¢ aumu pomd obnamaer ocobbIM CBOI-
creom. Pacemorpum ero.
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Jduaronann pomba B3aHMHO NepHeHIHKYIAPHBI H
JeJAT ero yribl MomoJaM.

Pacemorpum pomd ABCD (pue. 200). Tpedyer-
cA JOKA3aTh, uTo ero guarcoHanu AC u BD paanMHO
NepneHAUKYVIAAPHLI H Kaxaasa AUaroHalb AeJHT CO-
OTBETCTBVIOIIHE VIJBI pomDa momomam. Jloxazxem,
Hanopuamep, uto £ BAC=/DAC.

ITo onpepenenno pomba Bce ero CTOPOHBI PaB-
HLI, B YacTHocTH AB=AD, nmoostoMy TPeyrolbLHHK
BAD papmobenmpennniii. Tarx wkax poM0O gaBigerca
TAPANTETOTPAMMOM, TO €ro JHATOHAJTHW TOouko#u O
nepecedeHus genatTca nonosam. CinenoBaressHo, OT-
pesork AQ — melHaHa pPABHODEADPEHHOT'0 TPEyIroJib-
Hurga BAD, npoBegéenHad K OCHOBAHWMIO, a 3HAYHT,
BBICOTA M DHCceKTpHca aToro TpeyroasHHKAa. [loaTo-
my ACL BD w /ABAC=/DAC, uro u rpedopanock
JOKA3aTh.

KBEIJIPET[}M Ha3biBAETCH NnpAMOYTroJIbHHEK,
¥ KOTOpPOro BCe CTOpPOHBI PABHBI.

IIpamMoyronbHUK HABAAETCA Napajjejlorpam-
MOM, [IO9TOMY M KBAJAPAT ABJIAETCH NapaJuie/iorpam-
MOM, V KOTOPOTO BCE CTOPOHBI PaBHBI, T. €. poMOOM.
OTcroga caeayer, UTO KBagpar odiagaeT BceMH CBOM-
CTBAMH TPAMOYVroJbHHAKa W pomba. Chopmyaupyem
OCHOBHBIE CBOMCTBA KBaJpara.

1. Bee yrasl EBajgpara npamble (puc. 201, a).
2. JImaroHajau KBaJgpaTa pPaBHbI, B3AHMMHO NepIeH-
JAMKYJAAPHBI, TOYKOH NepecedyeHHus [IeJATCH IOMo-
JaM M JeNAT YIJbI KBaaparta nonogam (puc. 201, 0).

53. lleaTpanbHas cUMMeTPHH

C oceBoil cHMMeTpHEeH W €€ CBOHCTBAMH BBI
MO3HAKOMHJINCE B 7 Kiaacce. PaccMoTpumM elé onH
BHJI CHMMETPUM — LEHTPAJBHYK CHMMETPHIO.

Be Tourn A W A, HA3LIBAKTCHA CHMMeETPHY-
HBIMH OTHOCHTeJbHO ToukH O, ecau O — cepeli-
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Ha oTpeaxka AA, (puc. 202, a). Touxka O cunraercsa
CHMMeTpH4YHOH caMol cebe. Ha pucyake 202, 6 Tou-
ki M uw M, N w N, cuMMeTpHYHbBI OTHOCHTEJIbHO
rouru O, a rouku P u @ He CUMMETPUYHBL OTHOCH-
TeIBLHO 3TOH TOURH (TaE Kak oTpesxu O n OPF me
pPaBHEI).

durypa Ha3bIBAETCA CHMMETPHYHON OTHOCH-
TeJAsbHO TOUYEH O, el Oad EKasKIoH TOYKH (PHIyphI
CHMMEeTpPHUYHAS €H ToUKa OTHOCHTENsLHO ToukH O
TaKKe MPHHATIe;KHT 3T0oH durype. Toura O HazniBa-
eTcA MeHTpoOM cHMMeTpHHn (purypsl. 'osopar Takxe,
yro Gurypa obIajaeT LeHTPAILLHON CUMMeTpUeil.

IIpumepamn ¢uryp, obragawmmux MOeH-
TPAJIBHOH CHMMETPpHEH, fABIAIOTCA OKPYAHOCTH
n napaanenorpamm (pmc. 203). llearpom cumme-
TPUH OKPYIKHOCTH HABJIAETCH [EHTDP OKPYKHOCTH,
a IIeHTPOoM CHMMETPHH IapallilelorpaMMa — TOUKA
nepecedeHnsa ero amaroHamxed. IIlpamas Ttaxike o06-
JajaeT IeHTpalbHOH CHMMeTpHel, OAHAKO B OTJIH-
qHe OoT DK[}}'}HH[]CTH H I[HI]HJI.HEJ[UFI]HMMH, I{(JTL'I[JI:]E‘
HMEHT TOJABKO OJMH IeHTP cHMMeTpHH (Toura O
Ha pHcyHEKe 203}, ¥ nIpgamoil uxX HeCKOHEYHO MHO-
ro — adas Touxka NpAMONR agBxAeTcdS €€ MeHTpOM
cummerpuu. Ilpumepom Qurypsl, He uHMerIleil
IeHTpA CHMMeTpPHH, ABIAeTcA IpOH3BOJLHEBIE Tpe-
VrOJNbHHUK.

3amaum

a) A

Puc. 202

fmaterial100

Puzypnl, ofitadanouue
YeHmpaashol
CUMMeMpPUel

Puc. 203

o902 [HoraxkuTe, UTO OAapaljielorpaMM, OJHH H3 VIJIOB KOTODOTO IIpdA-

MOM, SBIAETCH IPAMOYTOJIBHUKOM,

503 HorakuTe, YTO €CHIH B YeTHIPEXVIOJLHHEKE BCE YIVILI NpaMBIe, TO

JeThIPEXVTOJNILHIK — NPAMOVIOJIBHHE.

304 Haiinnre nepumerp mpamoyrorsanka ABCD,

ecan DHCCeKTpHCca

yraaa A pgenuT cropony: a) BC ma orpesku 45,6 cm m 7,85 cmM;

0) DC Ha orpearu 2,7 1M u 4,5 M.

305 Jlmaromamu npavmoyroaeanka ABCD nepecexawres B Touke O.
IHMora:xuTe, UTO TPeVrodbHuKRE AOD 1 AOE papHoDeIpeHHEIE.

506 B upamoyronsiaure ABCD puaronanu uepeceraworcs B Toure (.

Haiipure nepumerp trpeyrouasHura AOB,
AC=12 cm.

134

ecinu  SCAD=30°,

Fagea VI



507 B pombe ogxa m2 guaroHanel pabBHa cropoHe. HafiguTe: a) yIuIwI
pomda; 0) yriibl, KOTOPBIE NUATIOHANK poMOa 0DpA3yIOT C ero ¢ro-
poOFaMH,

508 Haitante nepumerp pomba ABCD, B wKoropom <Z£B=60°,
AC=10,5 cM.

209 Hailingure yraer, RoTopeie 00pasyoOT TUATOHAIHN poMOa ¢ €ro ¢Topo-
HAMI, eCJIM OJ{HH U3 YIJ0OB poMDa pasen 45°,

210 J[lorammuTe mpusHarku pomba. IlapamnenorpaMm ABIAeTCA POM-
DOM, ecJu: a) ero AUAroOHANK B3AMMHO UEpPUEHIMEYIAPHLL; 0) qua-
TOHAJE JAEJIHT €T0 YToJT TTOTOJIAaM,

511 Joxa:xuTe OpHsHaK KBagpaTa. PoM0, v KOTOpOro OJHH VIOJ IpA-
MOI, ABIAETCA KBaIPATOM.

012 SiBnAaerca nu 4eTHIPEXYTOJABHMK KBaAJApPaToOM, €CJH ero Auaro-
HaIW: &) PAaBHLI M B3aUMIO TMEPNCOIUKYIAPHL]; 0) B3auMIIO TIep-
MeHIUKYIAPHEL I HMeT 00OIVI0 cepefHHY; B) pPaBHEI, B3aHMHO
MepHeHSUKYIAAPHEL 1 HMeRT oDy cepefuuy?

513 B nmpaAMOYroanHOM TPEeyTONLHUKE TPOREIeAa OUCCeKTPIca TIPSIMO-
ro yraa. Yepes TOUKY mepeceueHHA 2ToH GHMCCeKTPHCLI ¢ THIOTE-
HY20¥l IpoBefeHBI NpAMEIE, HapallelbHblie KaTeTaMm. JloraimuTe,
UTO HOJYYEHHbLH Y4eTBIPEXYIOJAbHUE — KBAJDAT.

514 Jlanwr parAolepeHHEIT TPAMOYTONBHBIN Tpeyroabuusx ABC
¢ npameiM yraaom C, katerom AC=12cm w weagpar (CPEFC wgom/materal100
Koil, UTo IBe ero CTOPOHEBI JieXaT Ha KaTeTaxX, a BepmimHa E — Ha
runoTeHyse rpeyroabauka. Halipure nepumerp xsajpara.

515 IlocTpoiiTe NPAMOYIOJABLHHEK: &) MO ABYM CMERHLIM CTOPOHAM;
6) mo cTOpoHEe M JMATOHANM; B) MO AHATOHATH H VIIY MEXAY
AHATOHAJAMH.

516 TIlocrpoiiTe pomd: a) o ABYM guaronaaam; 0) Mo cTOpoHe W yIJy.
517 IlIocTpoiiTe KBRAIApPAT: a) IO cTOpoHe; O) IO THArOHAIH.

518 JlorammuTe, 4TO IpAMAaHd, NPOXOAAINAA UYepes cepelHHBL IIPOTHEO
MOJOMAHBIX CTOPOH IPAMOVIOIBHUKA, ABJSETCH €ro OChH) CHMMEe-
TPHH.

519 [anmw Tourxum A, B u M. IlocTpoliTe TOUKY, CHMMETPHUHYIO TOY-
ke M oTHOCHTeIBHO cepelMHBI oTpesrka AB.

Bonpocsl nas noBropeHus K riaase VI

1 Karxoll MHOrovrolbHHEK HasblBaeTcd BRHNOVEIBIM? O0bLAcCHHTE,
KaKie YUkl HASBIBAKTCH VIVIAMH BBIIYVEJIONO MHOTOYIOJbHKEKA.

2 BreBegure (QopMynay OAS BEIMHCASHHS CYMMBI YIVIOB BBIIYRJIOLO
1-YTOJALHHKA.
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11
12
13
14

15
16

17

18

19
20

21

22

HoKaxHuTe, 4TO CYMMAa BHEINHWUX VIJIOB BBIIVEKJIOIO MHOTOVTOJIb-
HHEa, B3ATHIX OO0 OJHOMY IPH KaKJolH BeplInHe, paBHa 360°.

HEIII'EI}THTE T—IETLIpéX},?I‘D.HLHHH O IMOE4¥HTe er0d JHAOHAJIH, IIPOo-
THBOILOJIOMHBIE CTOPOHBL M IPOTHBOIIONOMHBIE BEDIIKMHBL.

Yemy paBHa cYMMAa VIVIOB BBINYEJIIONO YeThLIPEXVTOJIBHHKAT

HatiTe onpenenedue napaiienorpaMma, ABidgercd IHU Tapailiaelo-
l‘pEMM BbIIIVEJABIM '-IETJJ.E[JEJ:‘X}’FGJII:HM.HOM?

,[[DHE]..}-RHTE, UTo B IIapadmedorpanme OpOoTHBOIIOIOXMIHEBIE CTODOHEL
PABHBI H LPOTHBOIIOJNOMHBIE YIUlbl PDABHBL.

,[[DH&H{HTE, 4TO AHATOHAJAH IIapajljellorpaMMa TOUKOM IIlepecede-
HHA OedATCH ITOITOJAM.

ChopMmynupyiire ¥ JORAMUTE YIBEPHUEHUHA O LIPUSHAKAX HApai-
JeJTOTrPAMMA.

Kaxoil gersIpéXyTONIBHUK Ha3bBaeTca rTpanenuein? Kax masbiea-
IOTCS CTOPOHET TPATEITAH Y

FKaxasa Tpanenus HaShIBAETCA paBHOOeAPEHHOH; NPAMOYTOILHOM?
Karoil 4eThlpéXyroJbHUE HA3LIBASTCH LPAMOYIOJBHHUKOM?

I[ORH,}HHTE, STO JHANOHANW HPHMOYIOJALHHEA PABHbL.

HokaskuTe, UYTO ecid B HapalliejorpaMMe [IHAroHAH:PABHGIYMTmateral100

lalHJJJIE.TLDI‘pH.MM HBJIHETCH ILI)HMU}-’I'DJIJJHHHUM.
Kaxoll deTRIpeXyroJlbHHE HAazhiBaeTcda pombom?

Hoka:kuTe, 4TO AMATOHAIK poMOA B3AMMHO OepleHIHEKYIAPHBL K
JEJHT el YIUIbL ITOIOJIANM.

Karxoll deThlpexXyrolbHHEK HasbiBaeTca Keagaparom? Ilepeuncinnre
OCHOBHRIE CBOHCTBA KBAJpaTA.

Chopmyaupyiire U JOKAMHUTE YIBEPHMIAEHHS O IPUSHAKAX KBaj(-
para.

ChopuyaupyilTe 0 JOKAMUTE YIBEDHISHUA 0 UPU3HARAX pomOA.
HHRHE‘ ABe TOUEKM HA3LBIBAKYTCH EMMME’[pM'—leLMM OTHOCHTEIBHO
MAHHOHW TOYKHT

KEakran dpurypa HAZBIBAGTCH CHMMETPHUYHON OTHOCUTENLHO JAHHOK
TOTKI?

ITpneeguTe npuMepsl (PUTyp, 06IAZAOINUX]
4) OCeROT CHMMETPHE;

) DeHTPATBLHONH CHMMeTPHeH;

B) I 0CeBOH, H IeHTPANLHON CHMMeTpHeH.
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JdonmomauTeIbHBIE 3aa4YM

520 JToxaymuTe, UTO €CAH HE BCE VIVILI BRINVEJONO YeTHIPEXYTONLHHKA
pPaBHBI IDYVT OPYIY, TO X0TA OBl OOMH M3 HUX TYIIOH.

521 Ilepumerp napannenorpamma ABCD pasen 46cm, ALB=14 cm.
Kaxyvio CcTOpoHY IDapajiejorpaMMa IIepecexaeT OHMCCceKTpuCca
yraa A? Hafinure oTpesKH, KoTopbkle 00pasvioTed IIPH 9TOM IOepe-
CedYeHI.

222 Croposnl napamnenorpaMmma pasasl 10 em m 3 cm. Buccertpuchr
ABYX VIVIOR, NPHICIKANINX K OOJLINEH cTopole, AeJAT MPOTHRO-
TMOJOHYIO CTOPOHY Ha TPH oTpe3ka. IHafigmTe 9TH OTPE3KH.

523 UYepes OpOH3BOJILHVIO TOYKY OCHOBAHHMA papBHOOeIDEeHHOIC Tpe-
VIOJIBHUKA [IPOBENEHBI [IPSAMBIE, TAPALIIEIBHBE DOKOBBIM CTOPOHAM
TPEYTOALINEA, JIoKamuTe, 4T0 NePHMETP MOJIYHIHBIICTOCH YeThIPEX-
YIrOJBHHEEKA PaBeH cyMMe OOKOBBIX CTOPOH JaHHOTO TPEVIOJILHHKA.

524 B papannmesorpaMse, cMeEHBIE CTOPOHBI KOTOPOTO He PAaBHEI,
uposegeHsl fuccerTpucsl yraos. Hoxkamure, 4ro IpH UX lLEpece-
HeHHHW 00pasyercs MpAMOYTOaLAWE,

225 JloKamuTe, UYTO BBRIIIVKIBIH YeTHLIPEXVIONLHHE ABIACTCA IapaJlie-
JOTPAMMOM, eCJIH CYMMAa YVIUVIOB, IPHIeKAIIHX K Ka:KIoH U3 TBVX
CMeXHBIX CTOpPOH, paBHa 180°.

926 Jloxasure, YTO BRITYKJBIH YETBIPEXYTONBHUE SBIACTCA-HANATIC: 1/ material 100
JOTPaAMMOM, €CJIH €ro MPOTHBOMOMOMKHBIC YTJIbI TTONapio PaBHBbI,

527 Toura K — cepeaguna Meauansl AM TpeyroavEnra ABC. Ilpa-
mana BK nepeceraer cropony AC B Toure D. Joramwure, 4ro

AD = 1ac.
3

528 Touxm M u N — cepepunnt cropor AD u BC napannemorpamma
ABCD. Hokamure, gTo npambeic AN w MC pengar gmaronans BD
Ha TPH paBHBIe YacTH.

529 H3 Bepmnsnel B pomba ABCI npoeejiedsl NepneIukyaapsl BK 1
BM x npameim AD u DC. Horaxure, uro nayu BD asnaercs 6uc-
cexTpHcod vraa KBM.

530  JJoramuTe, UTO TOUKAa IIepecedeHHd JHaroHaldel poMda paBHoOyIA-
JeH&a OT erc CTOPOH.

231 Jloramsure, 9To cepeguHA OTPE3Ra, COEJUHAKIETD BEDHINHY TDe-
VIOALHUKA ¢ JIO00H TOUKOH TPOTUBOMOJIOMKHON CTOPOUEI, JICHKHT
Ha OTpesHe ¢ KOHIOAMHN B cepefWHAX OBYX JPVIHX CTOPOH.

532 Juaronane AC wkeajgpata ABCD papHa 18,4 cm. Ilpamasn, npo-
XOASIIAA depes TOYKY A ¥ NepueHguRyAapHasa K npamoit AC,
nepecekaer npamuie BC w CD cooTBererBenno B Toukax M m N.
Haiinure MN.

' 3 ? Y emun pEX yeoaniE



533 Ha puaronann AC wsagpara ABCD Basra toura M rak, uro
AM=AB. Yepes roury M upoBeneHa UpPHMAS, LePHEHIUKYIAD-
Hadg K npamoil AC u nmepecekammag BC B touke H. [loxamxmure,
yro BH=HM =MC.

534 B tpanenmu ABCD ¢ Gonsmum ocumoBannem AD amaronans AC
TEPTENAMKYIAPTa K DoKoBoi cropowe CD, ZBAC=2ZCAD. Hair-
auTe A, ecnH mepHMeTp TpanelHH paeeH 20 cmM, a D =60°.

535% CymMMa yrioB IIPH OJHOM M3 ocHOBaHHH Tpaneumu paeHa 90°. Io-
KAMHUTE, YTO OTPES0OK, COSIUHAINHA CepeJuHbl OCHOBAHWUNE TpAa-
TEeITNH, PABEH WX IMOJYPA3HOCTH.

236% Ha aByX cTopoHax TpeyIoJLHHEA BHe €Io IMOCTPOeHBl KBagpaThl.
[Hora:kuTe, UTO OTPE30OK, COeIUHAIOWI KOHILI CTOPOH KBAIpPATOR,
BEIXOOHIHUX U3 OJHON BEpPLIHMHLL TPEyrojbHUKA, B 2 pasa Doablie
MEHMAHEl TPEYTOMILAWKA, BBRIXOAAIEN 13 TOW yKe BepITHHEL,

537 JorakHuTe, UTO IPAMEIC, COACpIKAINHE IHArOHaIM pomOa, ABIS
I0OTCA ero OCAMH CHMMEeTPII.

538 Hora:kuTe, UTO TOUKA [epecedeHHA NUArCoHaeH IapaseIorpad-
Ma ABJIHETCH e1'0 LI.EH.’I.'[.’]DM CMMME’I‘FMM.

539 CKOJBKO HEHTPOE CHMMETMI UMEeT IAPA IaPALIEIbHBIX IPAMBIX?

540% Jlorammre, UTO ecan (JUTyYypa HMeeT JRe B3IaUMHO TepneHIuKy-
JAPHEIe OCH CHMMEeTPHHE, TO TOUKA HYX IIepeCcevYeHITA HB.IIHETQH B
IIeHTPOM CHMMETDHH (DUTVDLL. CrauaH ¢ vk.com/materiali00
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T'nasa VII

ILxomans

Teopem reometpum — teopemy Mudaropa.

ITnomaae MHOTOYTOJBHUKA

TO Takoe nnowagb KOMHaTbl U Kak e BbIMWCIWTL, ecnv non B
l_I kOMHaTe wumeetr GopMy NPAMOYToNBHUKA, NOHATHO Kaxoomy.
B atoin rnase pedb NOWAET 06 M3MepeHny NAOWAAEn MHOTroYrosib-
HUKOB W OyayT BbiBeneHsbl (GOopMynbl, NO KOTOPLIM MOXHO BbINMC-
NUTeE NMNowaan NPpaMoyronsH1Ka, napannenorpamMmma, TpeyronbHwKa,
Tpaneunn. 3T GOPMYNbl HYXHBI HE TOMbLKO B FreOMeTpuM, HO U B
NPakTUYEeCKOW pesTensHoCcTM. Kpome TOro, vcnonsb3ya ¢gopmyns
nNowaaein, Mol fokaxem OaOHY 13 BAXHEWILMX W CaMbIX 3HAMEHWTLIX

o4. IlonsaTue naomiaau
MHOTOYTOJIbHHKA

[TopaTwe nmaom@aaM HaAM M3BECTHO M3 IIOBCE-
aHeBHOro onsiTa. Kasaslili moHUMAaeT CMBICA CJIOB:
IJIOmAaAb KOMHATHI pPaBHa INIeCTHAJALATH KBajaparT-
HBEIM MeTpaM, IJI0IIaAb CAJ0BOTO YVIACTKA — BOCHEMH
COTKAM W T.Jh. B 2Toll raaBe MBI pacCMOTPHM BO-
npoc 0 NJIOHIAAAX MHOTOYTOJNBHUKOB,

Mo:kHO cKa3aTh, 94TO ILIOAAL MHOTOYTOJBHH-
Ka — 3T0 BeJIMYHHA TOH YacTH IJOCKOCTH, KOTOPYIO
3aHUMAaeT MHOTOVroabHHK. Hamepenmne mmomazei
MPOBOANTCH C IOMOIILIO BRIOPAHHON eIMHWIILI H3Me-
PEHUA AHAJOMYHO M3MEPEHHI AJHH OTPEe3KoB. 3a
eIHHUIY H3MepeHHsd Ionaaeili NPHHUMAKT KBalI-
paTr, CTOpoHa& KOTOpPOTO paBHA eJHHHIE H3MepeHHA
orpeskoB. Tak, eci1Hm 3a eIMHUIY N3MEePeHHA OTpPE3-
KOB NPUHAT CAHTHUMETP, TO 3a eJHHHIY H3MepeHudA
naomajeil NpUHUMAKT KBajpar
co cropoHol 1 cm. Takoil geag-
pPaTr Ha3bIBaeTCA KBaJPaTHBIM
CAHTHMETpOM ¥ o0o3HavgaeTcs
cmZ AHATOTMYHO ONpegenaeTcH
KEBajparTHblil MeTp (M%), kBagpar-
HBIH MHJIIHMeTp (MM?) M T. 1.

CradaH c vk.com/materiali00
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IIpu BeIOpaHHON egMHHUIE H3MEPEHMUS ILJ10-
mageil mIomangk KaskJoro MHOTOYIoJbLHHKA BEIpAa-
FKACTCA TOJOKHTENBHBIM YHCJIOM. OJTO YHCIO TIO-
Ka3bIBAET, CKOJLKO DPa3 eIMHUIIA U3MEePeHHs H eeé
YACTH VKJIAAbIBAIOTCH B JAHHOM MHOIOVIOJbHHMKE,
Pacemorpum npumepst. Ha pucyrke 204, a nsobpa-
JKEH NPAMOYTOJNLHHK, B KOTOPOM KBAJPATHBIH caH-
THMETpP VHKJajabIBaeTcs poBHO 6 pas. Jro o3Hauaer,
YyTO IJI0IIA/b IPAMOYIOJbHHKA paBHa 6 cm?.

B tpanennu ABCD, uzobpaszéHHOH Ha pH-
cyHre 204, §, KpagpaTHBIA CAaHTHMETD VHEJIATbLIBAET-
cHd 2 pasa W OCcTAéTCHd YACTL TPaIellMd — TPeyToMbL-
k. CDE, B KOTOpoOM KREJPATHBRIN CAHTHMETD He
yRJaasIBaeTca uenunxkom. Jlna mamepeHus mnuionia-
AW 3TOTO TPEYTOJbHUKA HYMHO HCIOJbB30OBATH NOJIH
KBAJPATHOTO CAHTHMETpPA, HAIPHMep KBaJApPaTHBIH
muaaamerp. On cocrasager 0,01 wacts KBagpario-
ro CAHTHMETDAa., JTO MOKaszaHo Ha pucynxe 204, g,
e KBaJApATHBLINA caHTHMeTp pazdturT Ha 100 EBag-
PATHBIX MHJUJIMMETPOB (9TOT PHCYHOK, a TaKikKe pH-
cyHokr 204, ¢ ana ODonpnIel HAarIgZJHOCTH JAaHBI B YBe-
JIUYeHHOM macmiTabe).

Ha pucyure 204, 2 BujaHO, 4TO HBAJAPATHLII
MHAJJIHMETD VEJIaIblBaeTcA B TpeyvroidbHHEe (CDE
14 pa3 u ocraérca 4YacTh 3TOr0 TpPeyroJbHHKa (oHA
3aKpalieHa Ha PHCYHKe), B KOTOpPOH KBaJpaTHBIH
MHJIIMMETP He yKiaaabiBaeTcda neauxoMm. [lostomy
MOM{HO CHA3aTh, 4T0 OJ0AAbL Tpaunenun ABCD
npubanKeéHHo paBHa 2,14 cm?

OcTaBIIVIOCd YacTh TpeyroJdouukKa CDE Momk-
HO H3MEPHTH ¢ MOMOIIBLI0 Doslee MeNnKOH A0IH KBaj-
paTHOTO CAaHTHMETpa M MOAYYHTH Hojee ToyHOE 3HA-
yeHHe [JIOMIaJN TPaIennuu,

OnucaHHBI Opolecc U3MepeHHA MOKHO IIpo-
JOJKHATE gajlee, OAHAKO Ha MpaKTHKe OH HeymobeH.

O0BIYHO M3MEpPAT JHUITE HEeKOTOpPhIe CBA3aH-
HbIE ¢ MHOTMOYIOJIBHUKOM OTpPE3KH, a 3aTéM BbiYHC-
JIAT IJIOMALL MO ONpejeléHHbIM (popMyJIaM.

Briog aTHX ¢dopMys OCHOBAH Ha CBOHCTBax
IIOIIAaAei, KOTOPhIe MBI CeHYAC PACCMOTPHM.
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ITpex e BCcero oTMeTHM, YTO €CJAW JABA MHO-
royroJlbHHKA PaBHBI, TO eAMHHUIIA W3MepeHHA ILJI0-
mazel W eeé YacTH VKJIAABIBAIOTCA B TAKHX MHOTO-
VroJbHHKAX OJAMHAKOBOE YHCJI0 pas, T.e. HMeeT
MECTO CJIeAVIOIEe CBOMCTBO:

1°. PaBHBie MHOTOYroJIbHHKH HMEIT pPaBHBIE ILJIO-
mia/u.

Hasiee, nycTe MHOI'OYIOJIBHUK COCTABJEH U3
HECKOJBbKNX MHOTOVTOJBHUKOB TAK, YTO BHYTPEHHHE
obacTH JIOOBIX JBYX M3 3THX MHOIOYIOJBHHKOB He
MMeIOT O0IOHX TOYEK, KaK MmoKasano na pucyvoie 205,

O‘"—IEBK.H.HG, BEJIHMHYHMHA 9aCTH INJOCKOCTH, 3aHMMAaeMOM
BCEM MHOTMOYVIOJIBHHEOM, ABJIAETCH C}?MMDF{ BEJIMYHWH

TeX YacTeid MNJI0CKOCTH, KOTODEIE 3aHMMAKT COCTaB-
JAKIIIHE e MHOIMOYI'OJBEHHKH. Hrax:

2%, Ecam MHOroyroJisHHK COCTABJIEH H3 HECKOJBKHX
MHOrOyroJibHHKOE, TO ero mjiounajgb paBHaA CcyMMe
MJI0ma e 3 THX MHOTOYTroJIbHHKOB.

Cgoiictea 1" 1 2" Ha3LIRAIOT OCHOBHBIMH CBO¥H-
cTEaMu maomagen, HanoMmuaum, 4ro aHaIOriyHBIME
cBoicTBAMH 00J1aA10T JJIMHBI OTPE3KOB.

Hapsaay ¢ arTumMu cBolicTBAMHM HAM NOHALODHT-
cA ele OJHO CBOMCTBO ILIOIIagel.

3% Tlnomaas KBajpaTa paBHA KBaJpaTy ero cro-
POHBI.

Kparkyw GopmyaMpoBKY 3TOT0 CBOICTBa cle-
AyeT NOHMMATH TaK: €cJH CTOPOHa KBajpaTa NOpH
BRIODAHHOH eIUHHIIE H3MepPeHUA OTPe3KOB BEIpaska-
eTCHA YMCJAOM @, TO TIJONIAAEL 9TOTO KBAIPaTa BHIPA-
HLASTCH YHUCIA0M .

Ha pucyske 206 mzobpa:xéH KBajpar, CTOpPO-
Ha KoToporo paBHa 2,1 cm. OH cOCTOHT M3 YeTHIPEX
KBAJAPATHBIX CAHTHMETDPOB M COpPOKa OJHOTO KBajI-
patHOrOo MuAnumerpa. Taxkmum obpasom, naomanbL
kBagpaTa paeHa 4,41 cm?, 4TO pABHO KBaJApPATy €ro
croponsl: 4,41 =(2,1)2. JlokazaTenbCTBO yTBEp:K/e-
HAA 3" IpHBeIeHO B CIAeAVIONIEM NYHKTE.
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Ecnnm muomiagm ABYX MHOTOYIOJBHHUKOB pas-
HbI, TO 9TH MHOTOVTOJBHHMKH HASLIBAIOTCA PaBHO-
BEMUKHMH. EcIH oIHMH MIIOTOVTONRAHK paspesan Ha
HECKOJIBKO MHOTOYIOJIBHHKOB M H3 HHMX COCTaBJIeH
ApPYroii MHOTOYTrOJBHHE, TO TaKHe MHOIOYIOJbHH-
EH Ha3bIBAIOTCA paBHOCOCTaBIeHHBIMH. Hampimep,
NPAMOYTOJBHHK CO CTOPOHAMHM, pPaBHEIMH 2CM H
dem (em. puc. 204, @), paBHOCOCTARIEH ¢ TPSIMO-
VIOJIBHHKOM €O cTopoHaMu, paBHbIiMH 1lcm m 6 cm.
flcHo, yro nwbBIE ABA PABHOCOCTABJIEHHBIX MHOTO-
VroJLHHKA paBHOBeJNHKHe (CM. OCHOBHBIE CBOHCTBA
mwromiamesi). OxkaseiBaeTcsa, 4YTO BEPHO W obOpaTHOE
VTBEp)KAeHHe: ecJH JBa MHOTMOYIOJBHHEKA paBHOBe-
JUKMEe, TO OHHM PABHOCOCTABJIEHHBIE. OJTO VYTBEPIK-
JeHue HasbiBaerca Teopemoii bBoitan—I'epeuHa.
Benrepckuii maremarurx @P. Bolianm pgokasan aTy
reopemy B 1832 r., a HeMemKHi MaTeMaTHK-JIHO0H-

reab II. lepeun Hesasucumo ot P. Boiian goxasan
eé B 1833 r.

55*% Iaomane KBaaparTa

Horamem, 4o miaon@ais S KBajpara co Cro-
pOHOI @ paBHa a°. 1
Hauném c Toro cayuas, Korjga a = —sTae n—

nemxoe umeao. BossMEéM KBajpaT co cTopoHoit 1 u
pazobsém ero HA n? paBHBIX KBAJAPATOE TAK, KAk

nokazano Ha pucyHke 207,a (Ha 3TOM pHCYHEKe
n=23). Tax Kar naomaas DONBIMOTO KBAJpaTa paB-
Ha 1, To muomagb KayKJAoro MaJeHbKOTO KBajapara

1
paBHa po CTropoHa KamIoro MAJeHBKOTO KBal-
1
para paBHa —, T. e. pasHa a. Urax,
n
1 1 B
S = — = — — az_ 1
n® n (1)
I[Iyere reneps uumeno @ npeacrasiaser coboi
HOHEUHVIO IecATHUYHVI0 Ipobb, cOmep:RallVIO 71 3HAa-

KOB IIOCHe 3aldToll (B YACTHOCTH, YHCIO ¢ MOMKeT
DeiTh Heawiv, u Torga 2 =0), Torga uneno m=a - 107
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Hexce. PazobnéM JaHHBIH KBaJpaT co CTOPOHOH @ Ha
m? paBHBIX EBaJpaToB TakK, Kak OOEKA3aHO Ha pH-
cyare 207, & (na arom pucyHre m = T).

ITpu sToMm KaxkjmadA cTOpOHA JAHHOIO KBajparta
pazobLeTcd HAa M PaBHLIX 4dacTel, W, 3HAYHT, CTOPO-
Ha J1000ro MaleHbLKOT0 KBaJpaTa paBHAa

a _ a 1

m  a-10" 10"
ITo dpopmysne (1) naomans MajleHBKOIO KBajl-

2
para paBHA (#] . CrnepopaTennHO, IIIOOIAZEL S

JAaHHOTO KBAIPDATA DABHA

2 1 ¥ m ? _(“'lﬂn T . 2
m- - = =] — =g
10" 10" 10% .

Harkounen, uyers uncao a upejcrasiser codoil
DECKOHEYHYI) JecATHYHYI Apobs. Pacemorpum ume-
1o a,, IoaydaeMoe M3 @ oTOpachiBaHHeM BCeX e-
CATHYHLIX 3MAKOB TIIOCJe 3andaToil, Haumnas ¢
(n+1)ro. Tag kKag uHclIo ¢ OTJAHYAETCA OT 4, HE

1 1
Dojlee yveM HAa ——, To 4, S a < d, + —, OTKY[a
10" 10"

2
azﬁéa"’é(a+ 1]. (2)

Hewo, 9To maomanh S AaNHOro KBagpaTa 3a-
KJI04YeHa MexJay ILJIOMIAJbo KBajJpara co CTOpoO-

HOH @, W IJoIIafblo KBagpaTa cO CTOpoHoIia, +

5 \2 10"

(puc. 207, 6), T. e. MexKIY @’ U (a” + =g
-l i 1_ | 3
a” = - aﬂ T 1{}rr - { }

Bynem HeorpaHNYeHHO YBEJIMYWBATE YHCIO fi.

1
Tormga umeno Tor OyseT CTAHOBMTBCA CHOJIB YTOILHO
2
1
MAaJdbIM, M, 3HAYWT, YHCJIO (an + 1—{}7) OvaeT CKOIb

YIOdHO MaAT0O OTJIHYATECA OT YHCIA {1”3. HDBTDM}’ Ha
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HepaeeHeTe (2) 1 (3) cioemgyveT, 4TO UHCIO S CEOIB
VIOJAHO MAJ0 OTIHYaeTcda oT uHcaa a?. ClreJoBaTelb-
HO, 3TH YHCJAA pasHB S =a®, UT0 1 TpedoBaToCh J10-
KasaTh.

96. ILromaas NpAMOYroJEHHEA

Teopema

I[Inomans NMpaAMOYroNbHHKA paBHA NPOH3BeIeHHIO
ero CMesKHbIX CTOPOH.

JokazaTeabCTBO
PaceMoTpuM DpaMOYTONBHHE CO CTOPOHAMH d, a)
b u nomanso S (puc. 208, a). Noramen, uro S = ab. b S
IHocTpouM npAMOYroJbHHUK 0 KBajpara co @
CTOPOHON ¢ + b, Kax mokasano #oa pucyvake 208, 0. ITo
cBoiicTBY 3" maonanes aToro KBajpara pasna (a +6F. 6) i
C npyroi CTOpOHEl, JTOT KBAAPAT COCTABJEH - -
H3 JAHHOTO IPAMOVIOJLHUKA ¢ ILNIOIMEAID &, PABHO-
ro eMy IpAMOYIOJBHHKA € ILIOIOANLI S (CcBOMCTEBO a’ S la
19 nnomazeil) U AIBVX KBaJpaToB C ILIOIOANAMHA & H CxauaH ¢ vidcom{material100
b* (cBoiictBo 3" nmamomaneit). Ilo croiicTBy 2° nMeem: -
(a+by=5+5+a*+ b5 g 5 il
ni g+ 2ab + b2 =28 +a? + B2, . b
Orecroga nonyuaenm: S =ab. Puc. 208

TEO[]EME AoKa3aHa.

Jamaumn

241 m Bripemxure 3 O0yMard [gBa PaBHBIX IpAMOYIOJbHBIX Tpe-
VIOJIBHHEKA M COCTABBTE M3 HHX: a) paBHoOeIpeHHBIH TpeyVroJlbHHK;
0) LUPAMOVIONBHHE] B) UAPANLIEIOIPAMM, OTJMYHBIA OT NPAMO-
yroJaeHuKa, CpasAarTe TLI0OIAAN TOAYVIEeHHBIX (PUTYD,

942 E HauepruTe KBajpaT M NpUMHTE €ro 3a eIMHHILY U3MepeHus
nnoimaaet. llagee magepruTe: a) KBaAPAaT, NJOIaAh KOTOPOTO RbI-
payaeTrca 4HciaoM 4; 0) IpAMOVIoABHHE, OTJIHYHBIN OT KBagparTa,
ILI0MAAER KOTOPOTO BhIpaMaeTcd YHcJIoM 4; B) TPeVroJdbHHK, ILI0-
Hajb KOTOPOro BeIpaskaercs yuciaom 2.

543 HauepruTre napannenorpamm ABCI 1 orMerbTe Toury M, cim-
MeTpUYHEYI0 Touke ) orHocmTensuHO rourm . Hoxamxmwnre, uTo
SAHr'n:SA.ﬁ.m-
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544 Ha cropone AD npamovronoHuka ABCI) mocTpoeH TpeyvroJbHHE
ADE Tar, uro ero cropoabsl AE u DE nepeceraiwr orpezor BC
B Toukax M wm N, npuuém touxka M — cepeamua orpesxa AK.
Horamure, IT0 S 4u0n =15 App

545 HafiamTe noomanrs KBagpaTa, ecly ero cropona pagoa: a) 1,2 cw;
0) %um; B) 3/ 2 m.

546 Hafianre CcTOPOHY KBaApPAaTa, €CJW €r0 TIoNEaas pasra: a) 16 ene;
0) 2,25 om*; B) 12 M2,

547 Ilnomans EBaapara pasua 24 cv® BoIpasure Oaomajgbk ITOTO
KBajgpaTa: a) B KBaJpaTHBIX MHIIHMeTpax; 0) B KBaJgpaTHBIX He-
IHUMETpPax.

548 Ilyers @ m b — cMeEHBIe CTOPOHBI IPAMOYVIOJIBLHHEA, a S — ero
niaoniagk. BrumenrmTe: a) S, ecan a=8,bcm, b=23,2cM;

0) S,eciaua= 22 cm, b=3 c¢M; B) b, eciin a= 32 em, S =684,8 cn;
r) a, ecin b=4,5em, S=12,15 em?

549 HRak uameHuTes LAOINAAL UPHMOYVIOJLHHKA, €CMH: &) OiHY LApY
MPOTURBOMOJIORHBIX CTOPOH VBEJHUYHUTEH B 2 pasa; 0) Ramavio cTo-
POHY VBeJHUHTEL B 2 pasa; B) OJHY Hapy NPOTHBROIOIOMKHEIX CTO-
POH VEEIHMUYHUTL B 2 pasa, a JpVIVI0 — YMeHBIIHTE B 2 pasza?

550 IHalinnTe cTOPOHB MPAMOVIOJBHHEA, ClIM: a) ero ILIoMtalRE peasom/matenalloo
Ha 250 cm°, a ogHa cTopoHa B 2,5 pasa Douablue Apyroii; 6) ero
mwiomans pasaa 9 m?, a nepumerp pasen 12 m.

351 Ilon komEAaTe, uMerUUl (GOPMY HPAMOVIOJBHHUKA €0 CTOPO-
HAMHY 5,9M ¥ 6 M, HYRKHO TOKPBITE TapKeTOM TPAMOYVTOIBHON
dopmel. [InmHa KaskJgoH JonOledKH napkera papHa 30 cm, a mupH-
Ha — a ¢M. CHONBHKO IoTpedyeTcd TAKUX AOIleUel 1A IMOKDPBITHA
noaa?

552 CroJgpko noTpedyercda EadeldbHBIX IIJIHTOE KEBAJpaTHoOH GopMEI cO
cTOpoHOoi 15 em, 4rodbl OOJULEBATL HMH CTEHY, UMEHILYH QopMmy
TPAMOYTOIEHUKE CO ¢CTOpoHaMia 3 M u 2,7 m?

253 Haiiagure ¢cTopoHY KBagparTa, INIOIOALL KOTOPOTO PABHA ILTOMIANH
IMPAMOYTONLITHEA CO CMOEINILIMKE CTOPDOTaMHA v m 18 .

554 Jlsa yuacTKa 3eMIIHM OrOposKersl 3abopamMu OJMHAKOBOW JIJIHHEI,
IlepBEIH YHacTOK HMeeT (OpMY IPAMOYIoJdbHHKA CO CTOPOHAMH
220 m 1 160 M, a BTOpol UMeeT opMY KeagpaTa. Ildomianek Kaxo-
ro yugacrtra 60Jbile 1 Ha CKOJBROT
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TPEeYTOJbHUKA U TPAMEIUN

27. llaomans mapajaejorpamMmma

YenoBuMea OJHY U3 CTOPOH NapajiesiorpaMmma
HA3LIBATL OCHOBAHHEM, a IepIeHIHKYJIApP, IIPOoBe-
AEHHBIH M3 J11000H TOYKH HNPOTHBONOJOMKHOM CTOPO-
Hbl K NPAMOI, COIep:Raileil ocCHOBaHWe, — BBICOTOH
napaJjuieorpaMmma.

Teopema

IInomamgu mapaniremorpaMmMa,

IInomaas mapaiidejorpaMMa paBHa NMPOH3BeIeHHIO

€ro OCHOBaAHMA HA BBICOTY.

JloxkazaTenbeTBO

PacemoTrpum mapannenorpammym ABCD ¢ nno-
nragew S. IlpuMmem cropory Al) 3a ocHoBaHHe H
npoBeaéM Buicornl BH uw CK (puc. 209, ). Ioka-
smem, uTo S=A4D - BH.

PaceMoTpuM BO3MOMKHBIE CHAYUYAM PACIIOJIOMKE-
HHAA TOUYKH H Ha npamoili AD.

1. Ocuoaume H BeicOoTEI BH MomeT neXKaThb
ra cropoue AD (pue, 209, a)

2. Ocuopanue H sricorsr BH mosker cosia-
JATE ¢ TOUKOIH A, Torja HCXoJHLIH DapallielorpaMM
ABJAETCA NPAMOYIOJBHHKOM U YTBep:;KJAeHHe BepHO.

3. Ocmoranue H Boicotnr BH MomkeT coBia-
aaThk ¢ BepurmHoit I (puc. 209, 6)

4. Ocuopanue H proicorst BH momxer nessarb
Ha opamMoil AD, BHe oTpesra AD (puc. 209, 8)

PaccMOoTpHM IepBBIH caydaii.

Hoxaskem cHavaga, d9TO NOJOIIALL MIPAMO-
yroneEuKka HBCK rarkme pasra S. Tpanmenus
ABCK cocragneHa Ha mapainenorpamma ABCD n
Tpeyronbauka [DCK. C gpyroi cTopoHBI, OHA CO
cTABIEHA M3 mIpaMoyroarHnka HBCK # Tpeyroin-
auka ABH. Ho npamMoyroidbHble TPEYTOABHHKH
DCK u ABH paBHEL 110 'HUOTEHY3E U OCTPOMY YIULY
(ux runmoTenyvanl AL m CI) paBHBEI KaK IPOTHEOIO-

146

CkauaH ¢ vk.com/materiali00

a) B [
1 2 -

A H D K

) B C
[

A D(H) K
8) B &4

a4 D H K
Puc. 209

Fagea VIT



JIO¥KHBIE CTOPOHBI IapajiejiorpaMma, a yrasl 1 u
2 paBHBI KaK COOTBeTCTBEHHBIE YIJIBI IIPH IIepece-
YeHHH IapajielbHBIX IpaAMbIX AB n CD cexynen
AD), nosTOMY HX IJOIIAILH PaABHLI,

CnepgoBaTenbHO, IJIOMIAAH ApPAJLIEIOTPAMMA
ABCD wu upsamoyronsauxka HBCK rarxie pagHsbl,
T. €. ILIoIIaab npamoyronsauka HBCK paena S. Ilo
TeopeMe 0O ILIOHIAAHM OpAaMoyroabHmea S=BC-BH,
a Tak KaKk BC=AD, to S=AD-BH, B ocraldbuLIx
cryvuadax (pme. 209, 6, &) DpoReIHTe TOKa3aTEILCTRO
CAMOCTOATEIBLHO.

Teopema morazaHa.

58. [Inomane TpeyrolbHHKA

OnHy M3 CTOPOH TPEeyroJbHHKA YACTO HAa3bIBA-
0T ero ocHoRanuem, Ecau ocroBanme BRIOPAHOD, TO
MOJi CJI0BOM «BbICOTa» MOJAPa3yMeBaiOT BbICOTY Tpe-
YroJbHHKA, MPOBEAEHHYI0O K OCHOBAHHMIO.

Teopema

IMaomans TpeyrojekHHEA pPABHa NOJIOBEHHEe NMpPpOH3-

BeeHnda ero oCHOEAHHA Ha BEICOTY.

JlokaszareiascTBO

Ilyers S — nmmomans Tpeyroasbauka ABC
(puc. 210). IIpumenm cropony AB 3a ocHoBaHue Tpe
VroAdbHHEA H IIpoeefeéM BeIicoTy CH. Hokramkem, dro

= %AB-CH.

HocTtporm TpeyronaoHHE ABC no mapanieno-
rpamMa ABDC rak, Kak moxkasano Ha pucyake 210,
Tpeyroaennxu ABC nw DCB paruw mo Tpém cTopo-
"HaMm (BC — ux obmiaa cropora, AB=CD u AC=BD
KAK HPOTUBOLOJIOMHBIE CTOPOHBL HAPAILIEIOIPAMMA
ABDC), mosToMy HX ILIoIIATH paBHBI. CleloBa-
TeJdbHO, IIJoIIalh S TpeyvroidbHHEKEa ABC paBHa 1o-
JOBHHe ILIONIAAH HDapajnedorpamua ABDC, T.e.

S:%AH-CH.

Teopema goxasana.
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Cnencreue 1

Ilnomiane NPAMOYrOJBHOTO TPEYroJdbHUKA paBHA
MOJIOBMHE NPOM3BEIEHHA ero KaTeros,

Cnencreue 2

Ecam BBICOTHI ABYX TPeyroJbHHKOE PABHBI, TO HX
NaoIaaIH OTHOCATCHA KaK OCHOBaHMA.

BocnonsayeMesa chaeicTBHeM 2 JAJA JoKasa-
TEJLCTBA TeopeMbl 00 OTHOIIEHUW IIoIageil Tpe-
VTOJbHAKOB, HMEIIIHX 0 PABHOMY VTJV.

Teopema
-~
Ecam yron ogHoro rTpeyroibHMKA paBeH Yriay Apy-
roro TpeyroJbHHKAa, TO IJIONIAAH 3THX TPeyroJbHH-
KOB OTHOCATCHA KaK NPOM3BedeHHsA CTOPOH, 3aKJi0-
YaIUX paBHEBIE YIJIbI.

JoKkazaTenbCTBO
IIyere S w &, — nnmomagl TpeyroJIbHUKOE
ABC mw AB,C,, v Koropeix £A =/A4A, (puc. 211, a). @) Cguan ¢ vk.com/material100

Horaxxem, 4T0 S
AB -AC

S
e e A B
S AB-AG
Hanoxnm tpeyroneank A B ,C, Aa Tpeyroie-
Hurk ABC rar, uyrodsl BepmiuHa A, COBMECTHUIACh C
BepIiuHOi A, a croponsl A, B, n A,C, HATOXKUIHCE
cOOTBeTCTBeHHO Ha navud AB m AC (puc. 211, 8).

Tpeyroasnnen ABC 1 AB,C uMeioT o0IIYIO BLICOTY F 4
1 1
CH, nostomMy g .28 . Tpeyronpauru AB,C n
AR AB,

ABC, rakmxe umeior oburyio Beicoty — B H,, mo-

Sang AC 6)
aTOMY = . ITepeMHO:¥as IOMVIeHHBIE pa-

ABEY AC,
BEHCTEBA, HAXOIMM: C
S AB- AC S AB - AC

H,

) W = ;
Sipe, AB;-AC, 8 A A A(A)H B, B

Teopema poxkaszana. Puc. 211
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PacemorpuM emé oguH crnocod HAXOMIAEHHUHA
MIOIIAAH TPeYrolbLHHKA.

Teopema

IInomans TPeyroJbHHKAa paBHA TPOH3IBEIEHUIO
ero mojynepuMerpa Ha paaHyc BIHCAHHOH B Hero
OKPYKHOCTH.

IIvers TpevroapHuHE ABC onmucal oOHOJO
OKPV/KHOCTH C IIeHTPOM B ToukKe (J M paguycoM 7.
CoeMHUM UEHTP OKPY:XHOCTH C BEpPIIMHAMH Tpe-
yroasHuka (puc. 212). Iloayuum, 4TO0 TPEYIOJBHHUK
ABC coctarjleH H3 Tpex TpeyroiabHuros: ABO,
BCO un CAQ. Ecald B Ka:JoM H3 3THX TPeyrolbHH-
KOB NPHHATH 3a OCHOBAHHE CTOPOHY TPeyroJbHHKA
ABC, To BRICOTOH OKAMKETCH PaANYC I' OKPYRHOCTH,
BumcanHo B rTpeyronsHuk ABC. Ilosromy 1wio-
mask S Tpevroiabanka ABC BrIpaskaercda hopMyaoil
AB+BC+CA

2

_1 PR W T N
S—EAB r-l—z BC r+2(3'A r

Teopema goxaszaHa.

59. IInomaas Tpamenuun

Jis BBRIMHCIAEHHA NOA0IMIAAH TPOH3BOJBHOTO
MHOTOYTOJBHNKA O0O0BIYHO MNOCTYyHawT Tak: pasdom-
BAIOT MHOTOYTIOJIbHMK Ha TPeyroJbHUKHM M HaXo[AT
ILIOIIa/ib Kamaoro Tpeyrojasanka. CyMmma muroigaiei
8THX TPeyToJbHHMKOB paBHA IUIONIAAH AAHHOTO MHO-
royroansEEKa (pme. 213). HMcemoassya aTtoT mpuéM,
BhiBeZleM (QOPMYJIY AJIA BhIYUCISHHMA ILJIOMIALAM Tpa-
Henui. YeJa0BUMCH HA3BIBATH BBICOTON Tpaneumuu
NeprHeHAUKYIAD, NPOBeAEHHBIH U3 N000H TOYKH Of-
HOTO W3 OCHOBAHMH K OpAMOi, cogepikaileil gpyroe
ocuosanme, Ha puceynare 214 orpesox BH (a rarxe
orpezor DH ) — ericora rpanemun ABCD.

Teopema

=
()

Puc. 212

CrauaH ¢ vk.com/material100

§=8,+5,+8

Puc. 213

H.J'lﬂ]ll.ﬂ,ﬂ[l: TpanelHn paBHa NPOHIBEJeHHH INOJaY-

CYMMBI €€ OCHOBAHHH Ha BBICOTY.
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JlokaszaTrensCcTBO

Paccvmorpum Tpanennn ABCID ¢ ocHOBa-
aaamua AD u BC, BoicoTol BH W naomagsio S
(puc. 214).

Iokaskem, 4TO

S = S(AD + BC)- BH.

HIuaromans B pasgenderT TpanelnHio Ha JIBa
TpeyronbHEuEa ABD u BCD, mosTtoMy S=8.50+ Spep-
IIpumenm oTpeskn Al u BH 3a ocHOBAaHHE H BRICOTY
TpeyronbHauEka ABD, a orpesrkn BC n DH, 3a ocHo-
BaHHe M BLICOTY TpevroabHuka BCD. Torma

8 up= ;—AD- BH, 8., = éﬂc S,

Tar waxw DH, =BH, To S

BCD

. %BG»BH.

Takum obpasom,

S =%AD .BH +%Bt‘? .BH =§{AD +BC) - BH.

Teopema goxkasana.

Jagaan

B c H,
12
|
AH D
Puc. 214

CkadaH ¢ vk.com/material100

555 Ilvers @ — ocHoBaHHe, # — BBICOTA, & S — ILIOOIAAL IAPAJLISIO-
rpamma. Haiipure: a) S, ecaun a=15c¢cm, A=12cm; 0) @, ecian

S=34cm, h=8,5cM; B) a, ecid S=162 cv?, h = %u; r) h, ecuu

=3a;S5=21;

556 JIuaroHai b IapajIejJorpaMma, paBHag 13 cM, DepHeHIHKVJIAPHA
K CTOPOHEe IIapaiilelorpamma, pasHold 12 cm. Hafinure nrnoniaib

T4 PAJLIEIOT PAMMA.,

897 Cme:xHBIE CTOPOHB]l NapaijenorpaMma paeHel 12 em 1 14 cn, a ero
ocTpbli vroa pagen 30°. Hajiqure nmiaolais napailie/lorpanMa.
998 Cropona pomba paBHa 6 cM, a OIHH H3 VIIoB papeH 150°, Hamnir

Te TLIONMAEL pomDa,

559 Cropora napaxrinelorpaMma pasHa &,1 em, a JHaroHanb, pasHa#dg
14 cm, obpasyer ¢ et yron B 30° Haligure nnomaaes uapaliienno-

TpaMMa.

360 Ilycre g w b — cMeXHALIE CTOPOHEI TapajrerorpaMma, S — TLIO-
mank, a #, 0 h, — ero BeicoTel. HaifiguTe: a) ,, ecawm a=18 cm,
b=30cm, h,=6cm, fb>h; 0) Ry, ecamw a=10cm, b=15cm,
h,=6cm, h,>h3 B) B, B By, ecim S=564 em?, a=4,5cm, b =6 e,
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370

571

272

573

OcTpeId Yyroa nmapajaciaorpaMma pasen 307, a BLICOTHI, TPOBCICH-

HBIe H3 BEPOIMHEL TYIIOTO VIJ&, PAaBHLI 2¢M 1 3 ¢
a1k HAPAJIIEeTOTPAMMA.

v. Haiigure nio-

JuaroHans nDapajjgelorpaMma paBHa ero crTopoHe. Iafigmre
ILIONIAAL HOaPALIellorpaMMa, eclaH DOIbINAd ero cTOpOHA pAaBHA

15,2 cv, a 0HH H3 ero VvIJIoB — 457,

EKBR,&DHT 1 pom0, He ABJAKOINUICA KBAAPATOM, HMEKHT OJHHA-

KOBble nepumerpst. CpasHute nnowanu arux gu

ryp.-

IIvers a — ocHOBaHMe, /i — BLICOTA, a S — ILJI0OIIAIL TPEeyVroJbHH-

ka. Hatiure: a) S, ecima=Tem, #=11 cm; 8) S,
h=5cm; B) B, ectt S=37,8¢cnm?, a=14 cm; 1) a,

h=3J2 cm.

ecama = 24/ 3 cu,
ecarr S=12 cm?,

Croposel AB um BC TpevronmEuka ABC paBHB COOTBETCTBEHHO
16 cv 1 22 cM, a BhICOTA, HpOoBeleHHad K cTopoHe ARB, pasHa

11 ¢m. Haitaure BBICOTY, NPOBEAEHHYIO K CTOPOH

e BC.

JlBe cTOpOHLI TPeVIOJLHHKA PABHEL 7,0 ¢M H 3,2 cMm. BeicoTa, mmpo-
BeJleHHAA K Oodaeslield cropoHe, paBHa 2,4 cm. Halinure BRICOTY,

NPOBEAEHHYH) K MEHBIIEH U3 JAHHBIX CTOPOH.

HafinnTe mnomaih IpAMOYIOJIbHOIO TPeyVTOJILHHEA, €CJIH ero Ka-

rersl paBHbl: a) 4 em 1 11 em; 8) 1,2 om 1 3 g,
ILromane IpAMOVIOALHOTO TPEYTOIbHHKA paBHa

TE ero KaTeThbl, eCJid OTHOIUEHHE MX IAJIHH paBHO

168 cv. Haiinn- o
CkadaH ¢ vk.com/material 100

12°

IIyers a. b, ¢ — cropodsl TpeyroisHura, P — uepumerp 1pe-
VIOMBHUKA, ' — PAAUYC BITACAHHOW OKPYKHOCTH, S — TJI0MNAJIE

TpeyIroabHIKa., Halgure:

a) r, ecau P = 56, S = 84;

0) S, eciu P = 144, r = 3,5;

B)a,ecmm b=15,¢=20,r=2, 8 = 42,

B tpeyvronrunr ABC pnicaHa oEpvVEHOCTE paguyca 3 cM, KoTopad
racaerca cropod AB, BC u CA B rourax P, @ u R. Haiijure
mIomaAs Tpeyronennka ABC, ecmm AP = 5 em, BQ = 5 cm,

CR = 6 cM.

E‘-Iepea BepmuaRy C TpeyvroabHHKa ABC mporeieHa upamad m,

napajdjgenlbHaa cTopoHe AB. Jloka:xuTe, 4TO BCe

TRpevVI'OJdEHHKI C

BEPLUIMHAMY HA UPHAMOIl m 1 ocHoBaHuem AB umewT pasBHbIe [J10-

A .

ECQHBHHTE NIomagH ABYVX TPEYTIOJBEHHKOB, HAa KOTOPLIE pPa3le-

JAAeTcd HaHHBIH TReVTOJNEHTERE €I'0 MeIHaHoH.

E Hageprure tpevroasuux ABC, Yepes pepmuny A mIpoepeiHTe

JeEe IIpAMEIe Tak, yToOLl OHH PasoeldnIl aToT
TPHU TPEYIOJBHHEA, UMEMIIHE PDABHLIE 11J0LTAH.
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874 JHoramxkuTe, UTO ILI0INaAER poMOa paBHa IIOJOBHHE IIPOM3BeIeHHA
ero auaroHaigei. BeludclauTe ILIomagbh poMoa, eclH ero JHAT'OHA-
au paBubl: a) 3,2 ovm u 14 em; 6) 4,6 am w1 2 g,

575 Haiigure auarouanm pomOda, ecan ogHa w3 HUX B 1,5 pasa bonkimne
Npyroi, a maonanrs pomda pasia 27 e

576 B BHIOVKJIOM YeTLIPEXVIOILHHKE IHAMOHAJIH B3AaNMHO IepPIEHIH-
Kyadapebl. Hoxa:;KHTe, UTO ILIOIIATL YeTHIPEXYIOJLHHEKA paBHA
NOJ0BHHE IPOM3BeIeHNA ero JUaroHaae.

a77 Touwn D u E nemar na cropowax AB n AC rpeyronbHuKA
ABC. Haugure: a) S, pp, ecit AB=5cm, AC=6cm, AD=3 cwm,
AE=2¢cm, S, pc=10cm?; 0) AD, eciu AB=8cm, AC=3cmMm,
AE =2 M, SAH(W: 10 UME, S_,””:ZEGME.

978 IHaligure nuomais Tpamennuu ABCD ¢ ocmoBanmmamm AB u CD,
ecJI:
a) AB=21cm, CD=17 cm, BoicoTa BH paBHa 7 cM;
6) 2D=30°, AB=2cnm, CD=10cm, DA =8 cm;
B) BC1l AB, AB=5bcmMm, BC=86cn, CD=13cwm.

579 Halignre nioimaak OpAMOVTOILHOH TpalellMHd, ¥V KOTOpPOH IBe
MEHBINIHe CTOPOHEI PABHEBI 6 cM, a DONBIIHI yToJ paseH 135°.

880 Tvmoon yroa paepHodegpeHHOH Tpamenuu pased 135°, a BrIcora,
TPOBEAEHAAN W3 BEPITHUHELI DTOTO VIVIA, JEJTUT ooﬂhmeg,;ég_,HqugWﬁ: terial100
ma orpeskn 1,4 cm u 3,4 em. HaliguTe mommann Tpanerm,

E Teopema Iludgaropa
60. Teopema IIndaropa

Ilone3ydacks cBolicTBAMH IIJOIIaAeH MHOTO-
VIOJNBHUKOB, Mbl YVCTAHOBHUM Telneps 3aMedaTelbHOe
COOTHOILIEHHE MEMAY 'MIOTEeHY30i M KaTeramMmn Ips-
MOYTOJLHOTO TPEeYroJbLHHKA.

Teopema, KOTOPVIO MBI JAOKAaXeM, HA3bLIBAET-
cst reopemoii [Tugaropa. Ona sarngercs BaKHedIen
TEOPEMO reoMeTpHH.

Teopema

B NpaAMOYTOJABHOM TPeYIraJbHHEE KEBANIPAT THIIOTE-
HY3bl PAB€H CYMMEe KBAIPDATOBE KATeTOB.
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JlokazaTeiascTBO

PacemoTpuM npAMOYTOJBHBIH TPEYTOJBHHUK C
KareTaMHn @, b ¥ rumotenyaoH ¢ (pmc. 215, a). Ho-
ramem, uto c2=a? + b2,

IlocTpouM TpeyroJlbHHMK A0 KBajpara co CTO-
poHOH a + b TaK, KaK IIOKAa3aHo Ha pHCYHEe 215, 0.
I[Taomaas S sToro keaapara pasna (a+ &Y. C apy-
roM CTOPOHBI, 3TOT KBaJApPaT COCTABJIEH N3 HeThIPEX
PABHBIX NMPAMOYIOJbHBIX TPEYTroJbHUKOB (00bACHM-
Te Mo4YeMy), MIOMIajb KajKJI0ro M3 KOTOPHIX paBHAa

1 ”
z—ab, W KBaJAPaTa cO CTOPOHOH €, TTORTOMY

Sr4-%ah+cz=2‘ab+c2.

Taxum obpasom, (a +bfF=2ab + 2, oTRyIa
c*=a*+bA
Teopema moxaszana.

Huatepecara wcrtopua Teopemsl I[Iudaropa.
Xora ara Teopema M cBAsbiBaercA ¢ umenem [Iuda-
ropa, oHa Oblola M3BeCcTHa 3aj0Jro Ao Hero. B Ba-
BHJIOHCKHX TeKCTaxX 2Ta TeopeMa BCTpedaeTca 3a
1200 ner po Iludaropa. Bosmoxkuao, ¥TO TOrma emre
He 3HAJNM e€ JJOKAa3arTelbCTBa, 4 CAMO COOTHOIIEHHEe
MeMXRAY I'MIIOTeHY30H U KaTeTaMH OBLIO VCTAHOBJIEHO
ONBITHBIM NYTEéM Ha ocHoBe maMmepenuu. Ilmdarop,
MO-BHAMMOMY, HAIUEJ JOKA3aTeJbLCTBO ITOTO COOT-
Homenusa. CoxpaHujiock JipeBHee IpejaHue, 4TO B
yecTh cBoero oTkpbiTua Ilmdarop npuHéEc B Kepr-
BY Ooram OBIKa, IO APYIHM CBHAETENLCTBAM — Jarke
crto ObIKOB. Ha nporaXeHHHM mocneayiOUiHX BeKOB
OblIM HalifleHbl pasjH4YHbIe APYIrHe AOKasaTeNabCTBa
reopemsbl IIndaropa. B sacrosimee BpemMa UX HACUYH-
TeIBaeTcA Oojsee cra. C OMHEM M3 HHX MBI ViKe IIO-
3HAKOMMHJINCH, ellé ¢ OJHUM NO3HAKOMHMCHA B cJe-
aywuieid raase (sapaua 684). Muorue uasecrthbie
MBICJTTUTENIN M MHCATEJH NPOILIoro obpamaiuck K
aTOH 3aMedYaTeJBLHOH TeopeMe H IMOCBATHIH €M CBOH
CTPOKH.
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(@+b)'=4(Fab)+c’

Puc. 215
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ApeBHerpeuecKH
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61. Teopema, obpaTHaa
rTeopeme IIudaropa

Teopema

Ecam kBaapar oOAHOH CTOPOHBI TPeyroJbHHKA
paBeH CyMMe KBaJIpaTOB [ABYX JAPYIHX CTOPOH, TO

TPeyroJbHHK MPAMOYTOJIBHBIII.

JloxkazaTeasCcTBO

[Myere B Tpeyroasanke ABC AB?= AC?+ BC?.
Horasxem, uyro yron C upsmoil. Paccmorpum ups-
MOYTONbHBIN TpeyrodbHUK A, B, C, ¢ TpAMBIM YIIOM
C,, y roroporo AC,=AC u B,C,=BC (puc. 216).
ITo Teopeme ITuharopa A Bf=A,CZ+ B, (3, n, 3Ha-
yur, A, Bf=AC*+BC2 Ho AC? + BC?= AB? no ye-
TOBHK Teopembl. ClnenopatenbHo, A,Bf = AB?% or-
rEyia AB, = AB.

Tpeyromsuur ABC u A B,C, paBHE 0 TPEM
cropoHam, uaoaromy ZC=/C), T.e. TPEyroaALHUK
ABC upsaMoyrosibibiil ¢ upameiv yroom C.

Teopema gokazana.

Ilo Teopeme, obparHoii Teopeme Ilmdaropa,
TPEYTOJBHHK CO CTOPOHAMH 3, 4 U D ABIAETCHA TPHA-

MoyroabHbIiM: & =3*+ 42 [IpaMoyroibHbIMH SABJIA-
IOTCA TAKMKE TPEYroJbHHMKHK €O cTopoHamu 5, 12, 13;
8,15, 17Tu 7, 24, 25 (obbAcCHHATE moYeMy).
I[IpAMOYTONBHEIE TPEVTOJBHHKH, ¥V KOTODPBIX
JAJHHBI CTOPOH BBIPpAXKaiOTCA IeNbIMH 4YHCJIaMH, Ha-
3BIBAIOTCH maropossiMu Tpeyroasaukamu. Moxuo
IOKA3ATE, YTO KATeThl ¢, b U F’HOOTeHY3a ¢ TAKHX The-
VIOJLHHKOR BLIpA:KaIoTcs thopMymaMu a=2k-m - 1,
b=k(m?*—n?), c=k(m* +n?), roe &, m U n — amw-
Pble HATYpalbHBIE UHCHA, TAKHEe, 4TO M > 7l.
TpeyronsHuk co croponamu 3, 4, 5 yacTo Ha-
3BIBAIOT erHIIeTCKEMM TpPeyroJbHHKOM, TaK KaK OH
ObBLTT M3BecTeH ellé ApeBHAM eruntaHam. [laa mo-
CTPOEHHA MPAMBIX YIJIOB €erHNTAHE MOCTYVIAJH Tak:
HA BEpPEBKE JeNlajiy MeTKH, gendAmiue eé Ha 12 pas-
HBIX YacTeil, CBA3bIBAJIM KOHIIBI BEPDEBKHM M PACTATH-
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BAJIM HA 3eMJIE C ITOMOIIBI KOJBER B BHJIE TPEYVIOJIb-
HUKa co ctopoHamM#a 3, 4 m 5. Torga yrom me:xay
CTOPOHAMH, PABHBIMH 3 B 4, OKa3BpIBAJICA MPAMBIM.

62. ®opmyaa I'epona

Teopema

IIxonanes S TPpeyroJbEHKA ¢O CTOPOHAME ¢, b, ¢ BEI-
pamaerca dopmyaoit S = ./p(p —a)(p - b)p- c),

roe p = ;—(a + b+ € — NOAYIepHMeTp TPeyroJb-
HHUEKA.
JokazarTelbCTBO

Paccymorpum Tpeyroabauk ABC, B KoTopoM
AB=¢, BC=a, AC=5H. B nwdom rTpeyrojbHHUKE 110
KpallHeil wMepe paBa yroa ocrpele. Ilyvers A n C
B — ocTprle yrabel TpevroinbHuka ABC. Torga ocHo-
eaHme H BoicoTel CH TpeyrolbHHKA JeEHT Ha CTO- /
pone AB. Bpepém obosmauenusi: CH=h, AH=y, H
HB=x  (puc. 217). Ilo rteopeme Iludaropa
a?—x?=h2=bp2—y?, orkyma y?—x*=0-qa?, wuam
(y—x)(y+x)=6¢—a® Tax wax y+x=c, TO Pue.217

h
B

-
L X -
_CgavaH ¢ Vg.rom/material100

1
y—x=—(b*—a%. Cromus aBa TOCTEIHUX paBEH-
=
CcTBa ¥ pasfeldB Ha 2, IOMXYUHM:
g b +e’-a’
' ac '

IloaTomy
h2=b—y? = (b+y) (b—y)=

:[b+MJ( _M]:

2¢ 2

_ (bref-a® a-(b-e)? _

- 2¢ 2 a
_bt+etapt+ec—a)g—-b+e)lat+b—e) _
B 4e 2 B

_2pR2p-2a)2p—-2b)@2p—2¢) _
a 4c* a
_A4Ap(p-a(p-blp-9

2 :
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CnenosarenesH0, h =

2Jp(p-a(p-D)(p-9)

C

1
Ho S = Ehc. OTKY/Ia M IoJaydacm:

S =pp-a)p-b)p-c).

Teopema goxasaHa.

Brigegernsayw Hamu JpopMysy oObIYHO HA3BIBA-
0T opmynoit 'epoHa, mo HMeHH JpeBHeErpedecKoro
MmaremMaTuka l'epoHa AJleKCaHIPHHCKOTO, KHBIIETO
NpeAnoaoKuTeabHo B I B, H. 2.

Jaxaum

581 IlafinWTe rHOOTEeHV3Y IPAMOVIOJILHOTO TPEVIOJALHHKA II0 JAHHLIM
rareram a 1 b:

a)a=6, b=8;

@) a=9o, b=6;

B}az—ah—,b= ‘1—;
[ 7

rya=8, b =8J3.

582 B npsaMOyrogbHOM TPEYTOJbHUKE d U b — rarers:, ¢SE@Rnmifraaioaenalloo
3a. Hazigure b, ecan:
a)a=12, e=13;
D)a=7,¢c=9;
B) @:=12; ¢=2b;

r)a= ZJE,c:SEb;
1) =38k, ¢ =2y110.

583 IlaliguTe KaTeT ODPAMOVIOALHOTO TPEYIOJIBLHHEKA, JeEaOINH Ipo-
THB vria 60°, ecoim rUnoTeHy3a paBHa C.

284 B npamoyvronpHure ABCD manguTe:
a) AD, ecmm AB=5, AC=13;
6) BC, ecimn CD=1,5, AC=2,5;
) CD, eciu BD =17, BC=15.

585 DBoxopaa cTopoHa papHoOeIpeHHOTO TpeyroJdbHHEA paBHa 17 cm,
a2 OCHOBaHHe paeHo 16 cm. HalinmuTe BhIcOTY, HPOBEIEHHVIO H 0OC-
HOBAHKMH).

586 HailignTe: a) BLICOTY PABHOCTOPOHHEI'O TReYIOJILHHEKA, €CIH ero
cTOpoHAa paBHa 6 cM; ©) cTOPOHY PABHOCTOPOHHEr'O TPEYrojdbHHEA,
eCJIM ero BeICOTA pasHa 4 ¢,

,5 6 Fagea VI



387 JorammuTe, 4TO NJIOLIAAL PABHOCTOPOHHEI'O TPEYIOJbHHKA BhIUHC-
a /3
ar -.1
Haitagure nnomans paBHOCTOPOHHErO TPeyroJibHUKA, €CJIH €ro CTo-
poHa paBHa:

a) bem; 6) 1,2 cMm; B) E\EH.M.

588 Haiiqure 0OKOBYIO CTOPORAY W TIONEAL PABHOOEPEHHOTD Tpe-
YIoJBHHEA, ecJIH: a) oCHOBaHue paBHo 12 cmM, a BEICOTa, IPOBREIEH-
Had K OCHOBAHHIO, paBHa 8 cM; 0) ocHoBaHMe paeHo 18 M, a vroa,
IPOTHEOJERKAIIIHHE OCHOBAHHIO, paked 120°; B) TpeyvrolbHHE Ipd-
MOVIOJABHBIT ¥ BRICOTA, TPOREIEHHAA K THMOTEHY3e, PARHA T cMm,

ndaerca no dopmyne S = , TIe @ — CTOPOHAa TpeyroJbHHKA.

589 Ilo gamHBIM KaTeTaMm ¢ ¥ b OpPSMOYTOJABHOTO TPEYTOIbBHHUKA HAM-
OUTE BLICOTY, NMPOBEACHNYIO K TUIOTCHY3EC:
aya=">0, b=12; s} a=12, b=16.

590 Hafigute BLICOTHI TPeVIOALHHEA co cTopoHaMu 10 em, 10 cv 11 12 .

591 Hailiaure cTOpoHy W TAOMAAEL poMOa, €cli ero JUAaroHaTl PaBHBI
10 cm 1 24 cw.

592 HafiauTe auaroHaJgr ¥ IJ0MaLL pomba, €CJIH €r0o CTOPOHA paBHA
10 cm, a gpyrag gHaroganb — 12 cM.

593 Haligure nuoomais tpanenun ABCD ¢ ocmopanusamu AB u CD,
ecni: a) AB=10cm, BC=DA=13cm, CD=20cm; 6) €l ==m/material1io0
=60°, AB=BC=8cwm; B) ZC=/D=45°, AB=6cm, BC = 92 cu.

594 Ocvopauue D poicoTel CD TpeyvronbENEa ABC Je:xHT HA cTOpoHe
AB, upuuém AD=BC. Haiipure AC, ecau AB=3, aCD = NES

595 Opmma M3 gHaroHaJed OapajieforpaMMa dBJIAeTCH ero BRICOTOI.
HaifinyTe 5TV AMATOHANB, eCJH IepHMeTp IapalilelorpaMMa pa-
sed 5 cM, 4 pPAa3HOCTE CMEXKHEIX CTOPOH pasHa 1 M.

996 Brisicuure, ABIAETCH JAH TPEVIOJABHHE IPAMOYIOJIBHBIM, €CJAH €r0
CTOPOHEI BEIpazKkalorcd wueaamu: a) 6, 8, 10; 6) 5, 6, 7; B) 9, 12,
15; r) 10, 24, 26; 1) 3, 4, 6; e) 11, 9, 13; ) 15, 20, 25. B xamx-
JOM CcaOyuae oTEeT oDOoCHYIITE.

597 Haligure MEHBIIVIO BBICOTY TPEYTOJIBHHUKA CO CTOPOHAMH, PABHEI-
mi: a) 24 em, 25 ¢m, Tem; 6) 15¢em, 17 M, 8 em.

598 B papmobempeHHOM TpeyroJLHHEE ocHoBaHHe paBuHo 10 cMm, a 6o-
KoBad cTopoHa paeHa 13 cMm. Haligure paguye oKpPViKHOCTH, BIIH-
CE.H.H.OEI B 3T0OT ’l‘pEyl‘ﬂJleMH.

599 B npamMoyTOABHBIH TPEYTONBHUE BITHCAHA OKPYRHOCTEL pajuvea r.
HafinmTe mepHMeTp TpPeyroJAbHHKA, €ClAH: a) THIOTeHy3a paBHA

26 cv, r=4 cv; 6) ToURa KacaHWd NCAHT DHIIOTCHV3Y HA OTPC3KH,
paBHble dem u 12 em.
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601

602

603

Ol

(=T~ L

10
11

12

OxoJo IpaMOYTOILHOrO TpeyroidbHuEa ABC ¢ npaMbiM yvraom C
ollMcaHa oxpy:xHOocTh. Halinure pajuyve sToil OKPYHHOCTH, ECJLM:
a) AC=8cm, BC=6cm; 0) AC=18cm, £B=30°.

HafinuTe cTOpONY PARHOCTOPONHETO TPEYTOILHHKA, €CIH pPaanyc
OIIHCAHHON OKOJO Hero OKpYViEHoCTH paiBen 10 cu.

Y¥ToJ, NpoTHBOJEKAINHNE OCHOBAHHID PaBHODEJIPEeHHOIO TPeyIroib
HHEa, paked 1207, GoxoBad cTopoHA TPeyIoJIbHHEA papHa & cM.
HafiauTe nmaMeTrp OKPYIKIOCTH, ONHCAHHOH OKOJQ JTOro Tpe-
VIOJBHHEKA.

B romEaATY HeoOXoIHMO 3aHecTH MedbedbHEBIH I1HT. Paboune
PELUHIN  JJIH 39TOrD MWCUOJAb30BATE OKHO, PA3MEPBL HKOTOPOIO
600 =« 600 mm. Mefensusiil muT umeeT pasmepst 800 x 2000 mwm,
CMoryT au padoume 9ToO cAeJaTh?

Cemba Eyouiaa LED-teneepmzop ¢ mogcTtaBkol rayvomHOoH 25 oM
H cooTHoweHneM ctopoH 16 : 9. Jluaronans Tenesuzopa —
31,5 mwoiim (1 gwiim = 2,64 cm). Ioaxyuures g1 DOCTABHTE 3TOT
TEJAECBH30P B KBAAPATHYIO HHINY IMHPHOOH 74 c¢M W rayOmHoH
35 cm?

Bonpocs!l aas mosropenus K raase VII

PaccxaXHTe, KAaK M3MepdAOTed OJI0INAAH MHOTOYTOJIBHHKOB.
CiropMyIupVIiTE OCHOBOBIC CROMCTRA TLIOIAMCH MHOTOYTENLIHROE,
HHHME MHDI‘GFI'GJIbHIiHH HASBIBAOTCH pHBHGEE‘JlﬂHMMM H HiEHe
PABHOCOCTABACHHBIMH Y

ChopmynmnpyiTe B JOKAKHTE TEOPEMY 0 BBRIMHCJISHHM ILIOMAIH
IPaAMOYTOJILITKA.

ChopMmyrupyiiTe B JOKAKHTE TEOPEMY 0 BBIUMCJIEHWUN ILIOOIAAMT
mapaaIesiorpaMMa.

ChopMmynupyiTe B JOKAKHUTE TEOPEMY 0 BBIUMCJAEHHW ILIOOIAAU
TPeVroJbHHEA. KaK BBRIUHCIHTL IIIOINANL IPAMOYTIOJIBHOIC Tpe-
VIOJBHHEA [0 ero KareTam?

CropMyIHPYHTEe H JOKa:KHTe TeopeMy 00 OTHOMEHHH ILIOIIaTell
IBVX TPeYVIOoIbHHKOE, HMEIINHX II0 PABHOMY VIJIV.

ChopMynupviiTe H JOKAKHTE TEOPEMY O BBIYHCJICHHM ILIOIATH
Tpalel[Hi.

CropMyIHPYHTe B JoxamuTe Teopemy Ilmdaropa.

ChopumynupyiiTe 1 JORKaRUTe TeopeMmy, odparayo Teopewme ITuda-
ropa.

Rakwne TpeyroasHUKM HA3uIBAwTes mudaroposeivu? Ilpusegmre
IpHEMephl IHMATOPOBLIX TPEYTIOILHHKOB.

Kaxas dopmyna nmaomand TPEeYyrOIEHUKA HA3BIBAETCS (POPMYION
I'epora? BripeguTe aTv GopMyIy.
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,D;DII OJIHHTEJbHbBIE 3aJ1a4YH

605 Jorasgure, 4T0 WIOIHAIbL KBAAPATA, HOCTPOEHHOIO HA RATETe
PABHODEAPEHIOTD TPAMOYVIOALHOTO TPEYTOILHAKA, BAROE ODONBIIEC
ILIOIATH KBAPATa, DOCTPOSHHOTO HA BBICOTE, IPOBeNEHHOH K I'M-
1LOTeHY3e.

606 Ilmomanes semensHOTO yHacTka pasHa 27 ra. Beipaswre maomnans
ATOTO He VUACTEA: 4) B KBAJPATHLIX MeTpax; 0) B KBaIpaTHEIX
KHJIoMeTpax.

607 Bricorel mapanzenorpaMma PABHBL D eM U 4 ¢M, 8 IePHMETD pPaBeH
42 cv. Haligure nnoinagk OapalleaoTrpanMa.

608 Hafigure mepuMeTp DapaliledorpaMMa, eclH ero ILIOIIATEL PaBHA
24 ¢m?, a TOUKA NepecedeHUA AHATOHAJEH yAAJeHAa OT CTOPOH HAa
2eM H 3 oM.

609 Menpniag cTopoHa IapanieinorpaMma paeHa 29 cMm. Ilepneriuky-
JHP, UPOBEUEHHbIH M3 TOUYKM LIEPECEYEHMH JAuAroHaled B DoJb-
meil cTopoHe, ACIHAT ef Ha OTpPe3KH, paBHiie 33 cm u 12 cm. Haili-
IHTe ILI0IATL MapALIelorpaMMa.

610 m JHokaxuTe, 9TO U3 BCeX TPEYTroNbHHKOB, V KOTOPBIX OAHA CTO-
pPOHA paBHa @, a Apyragd — b, HaudoILIOVID ILIOOIAAL MMeeT TOT, V
KOTOPOrO 3TH CTOPOHBI DePIeHIHEYIADHEL.

611 Kak mposecTH aBe MpAMBIE HYepes BepPIIMHY KBajapara, tITG{EhI ial
Kawat C vk.com/materiall1 00
PAa3Ien Ts: 0 Ha TP []]Hrypm, MAOITAIY KOTOPBIX paET%??ah vk.com/materia

612* E Kaxxpnasa cTropoHa oaHOro TpeyrojbHukKa Dosblie a0 cTO-
POHEL Apyroro rpeyrojsHura. Chegyer iy U3 3Toro, 4To ILIOWALL
TMEPROTO TPEYTOILHUEA DOJLINIC TIONIALY BTOPOTO TPEYTOILHHKA?

613% JloraykwuTe, 4TO CYMMA PACCTOSHHI OT TOYKH HA OCHOBAHWH PaB-

HOOePEAHOTD TPEYTOILHUKA 0 DOKOBLIX CTODOH HE JABWCHT OT
MOJMOMeHAA BTOH TOUKH.

614 Jlora:xuTe, 4TO CYMMAa PACCTOAHHI OT TOUKHM, JeKallel BHYTPH
PABHOCTOPOHHETO TPEVIOJABHHEA, A0 €rQ CTOPOH Heé 3ABMCHUT OT I10-
J0AeHHA STOH TOUKMH.

615%* m Yepeaz rouxy D, aemamyn wa cropone BC TpeyronnHHKa
ABC, mpoBeieNLI NMTPAMEIE, TAPANIENLHBIE JIBYM JADVIUM CTOPO-
HaM ¥ nepecexaromie croponnl AB w AC COOTRETCTBCHHO B TOY-
kax K u F. Hokamure, uro TpeyroabHuKEn CDE u BIDF paBHope-
JTHEHEe.

616 B Tpanennu ABCID ¢ boroBeIMH cTopoHaMu AB u CD nuarodanu
nepecerawTes B Toure 0.
a) CpapHuTe IIOIMIagld TpeyroldbHHKOB ABD nm ACD.
0) CpapHHTe LIOIOASH TpeyrolabEHKOE ABO m CDO.
) Horamure, 4T0 BhIIOJHAETCA paseHcTBo OA -OB=0C - 0D,
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617* E QOcHoBaHEKMA TpalellMH PABHBEI @ U b. OTpe3or ¢ KOHOAMI Ha

618

619

620

622

623

628

629

630

OOKOBBIX CTOpOoHAX TpaOeIrii, Hapa.I'IJIEJIBHHﬁ OCHOBAHHAM, pa3-
JEejHeT TPAllelM0 HA JBe paBHOoBeluKue Tpaneuuu. Haltnure nou-
IOy aTOorS OTPe3Ka.

Huarosany pomda pasabl 18 M u 24 m. Hafigure nepumerp pomda
W PACCTOSHWE MEAKY TapanjJelbHBIMP CTOPOHAMI,

Ilnomaae pomba pasHa 540 cv?, a oJHA M2 ero JHaTroHAJIeH paBHAa
4,5 av. Haligure paccTOAHHUE OT TOYKHM [MEPECEYEHHNA NUATOHAJEN
0 CTOPOHBI poMOa.

Haiigure wnomass pasHoDEIPEHHOIO TPEYIOJALHUKA, eciu: a) Ho-
rosasg cropona pasHa 20 cm, a yroa upu ocHoBanuu pasen 30°;
@) BeICOTA, NpOBeléHHad ¥ O0KOBOI cTOopoHe, paBHA 6 cM 1 obpa-
ayeT ¢ OCHOBAHHEM VIrol B 45°.

B tpeyroasumxe ABC BC =34 cm. Ilepmenanryiaap MN, npose-
NEeHHEIH K3 cepengunsl BC k npamoit AC, geaut cropony AC Ha
orpesknn AN=25cm u NC=15cm. Haligure mmioniagbk Theyrollb-
nuxa ABC.

Haiignre nmnomaaes derTsipéxyroabHura ABCD, B  EKoropom
AB=53cm, BC=13cm, CD=9c¢cm, DA=15¢cm, AC=12 cm,

Haiigunre nnowans pasHobe peHHON TPAIlellnH, eCJIH: A) €6 MeHb
mree ocinoBanme paBao 18 ey, BoicoTa — 9 ¢M M OCTPRIA yroJ pa-
Ben 45°% ©6) eé ocmoBanud paBHnl 16 cv m 30 cM, a gHAroHaIHd

IHalinuTe IIoNmIaAL paBHOOEIPEeHHOH Tpalellll, V KOTOPOIH BRICOTA
pasHa f, a JHATOHAIH B3aMMHO NepPIeHIHKYVIAPHEL.

Jduarogany papao0eIpeHHON TpalellHH B3aMMHO IIepIeHIHKVIaD-
HBI, 4 CYMMa OCHOBAHHH pabeHa 2a. HalignTe nioimaak Tpanelni.

HMokakuTe, YTO €CJH JTHATOHAJIH UeTHIpEXyroannuka ABCD Baa-
HMHO [MepIeHIUKEVIAPHEL, To AD?4+ BC2= AR+ CD2.

B pasnobeppennoit tpanennn ABCD ¢ ocHopanusamu AD=17 cm,
BC =5 em n Gokoroit cropornoit AB =10 c¢m uepes gepmuny B nipo-
BeleHA OpAMAad, JeldAmad JuaroHans AC pDonojaM U OepeceHaro-
mas ocaoBaame AD B Touxke M, Haiiawre noomans TpeyroanHm-
Ka BDM.

E JIBa KBajparta O CTOPOHOW @ MMEIOT OARY 00MYyK REpITUHY,
NpHYEM CTOPOHA OJHOIO M2 HMX JeHHT HA JUATOHAIH JIpYTOro.
Hafipure nuoonialb oboiel 4acTH 3THX EBAJAPATOB.

CTopoHEI TpeyroadbHHEKAa paBHBEL 13 cm, dcM B 12 cvm. Haiigure
ILIOLIAAE 3TOMO TPEeYrolbHHUEA.

Paccroganue ot Toukn M, mexkainell BOyTpH Tpeyroasnuka ABC,
oo mpaMoil AB paezo 6 cM, a g0 npamoil AC papsHo 2 cm. Hair

OHTe paccToAHHe oT Toukd M no npamoil BC, ecin AB=13 cm,
BC=14 ¢m, AC=15¢cm.

160 Fagea VI
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631 B pombe BpicOTa, paBHAA

42
6

Hanu. Halignre nnomans pomba.

2 &
CM, CcOCTaABJIHAET 3— DonwIeill auaro-

632 B paenobGegpenHoll TpallenHH AHATOHAIL paeHa 10 cm, a BhICOTA
paBaa 6 ¢y, Hafigure nmiaoniags Tpamemmun,

633 B rTpamemmnn ABCD gwmaronanw mepeceramTcess B rouxe (0. Haiw
OHTe ILIOIAaAER TpeyroabHHEa AQOB, ecanm Doxopag cropona CD
TpamelllHd pakHa 12 c¢M, a paccrogaHHe oT Touku O go npamoi CD
PABHO D cM.

634 Juaronanu yerblpexyrojbHUKa pasubl 16 cm 1 20 em 1 nepecera-
wres oy yvraom B 30° Hailigure nimomans 3roro 4erblPexXyrodib-
HIKA.

635 B papmobempenmom TpevroiaoHuke ABC ¢ ocuoBanmem BC BLico-
Ta AD pasHa 8 cum. HalinuTe nnomank Tpevroabuusa ABC, ecnan
mepuaHa DM rpeyroasnura ADC pasna 8 cm.

636 Cropoant AB w BC npamoyroasEuKa ABCD pasHbBl CcOOTBET-
crBenno Gem w 8 cem. Ilpamaa, mpoxomaniadg tdepes Bepmmuny O
H OepOeHIHMEVIApHaZ K npavmon BI), mepecerkaer cropory AD
B Touke M, a nuarodans B B rouke K. Haiigure mmiomnaibk 4eThl-
péxyronsuuxa ABKM.

637 %E TpeyrodbHEuEKe ABC npoeeneda sricoTta BH. ,I{Dﬁﬂg%{:gﬁt YEQ m/material 00
a) yrom A octpeiit, To B(CP=AB2+ AC?—-2AC - AH;
©) vrom A Tynoi, To BC*=AB? + AC*+2AC - AH,

638 Ha wmeruaroil Ovmare (puc. 218) mzobpaskennl TPeyroabHHKH.
HaiinuTe X IIoIOamg.

Puc. 218
'6' I aotgade



639 Ha rmetuaroil 6ymare (puc. 219) mzobpareHsl MHOTOVIOIBHHKH.
Haipure UxX miaoniamgm.

Y

a) :ICM a) a)

2) a)

[

|

B e i, @
VN
' ] |

e |

Puc. 219

CradaH c vk.com/materiali00
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Cnasa VIII

ITomo6HbBIE TPEYrONBHUKH

,/ OKpYyr Hac Hemano nNpeaMeToB, KOTOopbE WMMEIOT OAWHAKOBYIO
dopmy, HO pasHble pasmepsl, Camelil NpocToil npumep — 6onk-
LWOW U ManeHbkuini Ma4YKn. B reomeTpun durypsl oamHakoson Gopmel
HaseiBalTCA NogobHeiMK. [aHHas rnasa NOCBALLEHA M3YYeHWID No-
O00HbLIX TPEYroNbHUKOB W NPUM3HAKOB KX noaobus. 3T NpUaHakun
LWWPOKO WMCNONL3YIDTCH B FNEOMETPUM, B YACTHOCTU C WUX NOMOLLLIO
GypeT pokaszaHo yTeBepkaeHwe, chopMynupoBaHHOE €ewe npwu
WU3y4YeHn reoMeTpuK B 7 Knacce: Meanadsl TpeyrofnkHuka nepe-
CcexawTca B8 oaHol Todvke. Kpome toro, Byner pacckasaHo ob uc-
NMoNL30OBaHMM CBOWMCTB NOAOOHLIX TPEYroNbHUKOB NMPW NMPOBEAEHWK
U3MEPUTENEHLIX paboT Ha MECTHOCTN.

Onpenenenue
NOAOOHBIX TPeyTOJbHHUKOB

63. [IponnopuHoHAIEHEIE OTPE3KH

C ~ f for
Oraomenuem orpeskor AB n CD masnisaercs G G- Vi comyinatviati 00

OTHOIIEHHe UX AJINH, T. € 4k
) To €
I'osopsaT, gto orpeskn AB u CD mponmopino-
HaJABHLI oTpeskam A, B, w C,D,, ecnu a8 _ 5B :
A.’I.Ei ClDl

Hampumep, orpeskn AB uw CD, IIWHB KOTOPELIX
paBHel 2cM m 1 cM, NpPONOPIMOHANBHBI OTpPe3Kam
A, B, u C,D,, n1iHBI KOTOPEIX paBHbl 3 cM 1 1,5 eM.
B camom peme,

AB _ CD _ 2
A,B, C.D, g

IonATHEe NPONOPIHOHANBHOCTH BBOAUTCA H
oA Gonpimero 4Hcaa orpeskoB. Taw, Hampumep,
tpu otpeska AB, CD w EF nponopuHoOHAIEHET TPEM
orpeskam A, B,, C,D, u E F,, ecin cupaBeJJqnBo pa-
BEHCTBO

AB cD EF

AB, CD, EFR

Hodofuwsie
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64. Onpenenenne
NOAOOHBIX TPEeyroJIbHHKOB

B noepcemneRHOH 3KHSHHE BCTPEUYANTCA
OopeaMeThl OJHHAKOBOH (OPMEI, HO PasHBIX
pasMepoB, Hanpumep ¢yTboIBHBIN N TeH- .
HHUCHBIN MAYM, Kpyrjas rapejaxka u 0oJb- ~
mroe kpyrioe 6awjao. B reomerpum pUrypsl ofmnHa-
KOBOH (POPMBI IPHHATO HA3BIBATH NOZOOHBIMH. Tak,
nogo0HBIMH ABIAIOTCA JOOBIE ABa KBajgpaTa, Ji00bie
JBa Kpyra.

Beeném nonaTHe nMolobHBIX TPEYTrOJbHUKOB.

IIyeTs v ABYX TpeyroiapHHEOB ABC u A,B,C,
VTJOBT COOTBETCTRBEARAO PaBuwl: £LA=-2A,, ZAB=.8,
ZC=-C,. B orom cayuae croponnt AB u A B,, BC
u B,C,, CA u C, A, HAZBIBAKOTCHA CXOICTBEHHBIMKI
(puc. 219).

Ounpenesenue

I[Ba TPeyroJbHMEA HASBIBAIOTCH HOMODHBIMH, eCJLl
UX YIJIBl COOTBETCTBEHHO PABHBI U CTOPOHEI OJHO-
ro TPpeyroJibHHKA NPONOPIHOHAIBHEI CXOICTBEHHBIM
CTOpOHaM [pyroro TpeyrojibHHEKA.

IlpyruMmu cJoBaMH, [AB& TPEYroJBHHKA II0-
AOOHBI, €CIIM AJA HUX MOMHO BBECTH 0003HAYEHHA
ABC u A B C, rak, uro

LA=LAy; £ B=2L8 2w 0=0;; (1)

AB _ BC _ CA
AB,  BC, CA,

Hucmo £, paRmoe OTHOIIEHHWIO CXOACTBEHIILIX
CTOPOH TOJAODHBIX TPEYroJbHUKOB, Has3bliBaeTCH
Ko3(h(pHUHEeHTOM NMOJO0MA.

Ilogobie TpeyroasHuKOE ABC 1 A.B,C, odo-
amadaerca Tax: NABC o AA B, C,. Ha pucyure 220
H300paKensl MOOOHLIE TPEYVTONBHHKH,

OrassiBaercd, uYrTo nojgobue TPEYroNbHUKOB
MOKHO YCTAHOBHTH, IIPOBEPUE TOJILKO HEKOTOpPbIE U3
papeHcTB (1) 1 (2). B cremymiommem nmaparpadge MEI
paccMOTPHM TPH ONPH3HAKA MON0DHA TPEYTONbHHKOB.

164

=k (2)

CrauaH ¢ vk.com/material100

B

A c,

ABuAB, BCuB,C,
CAuCA, -
cxodemeetbie CMopotbl

Puc. 220
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65. OrHomrenue mioname
MOA0OHBIX TPEYroJbHHKOB

Teopema

OrHOmenHe NaOHmIadeH JABYX MMOJA00HBIX TPeyrojb-
HUKOB paBHO KBajapaty roadduunenra nmogodusn.

JokazaTeasCTBO

Ilvers TpevroasHuku ABC u A, B,C, momgob-
OB, OpUYeéM Koahdunment mogodma pasen k. Obo-
3HAYMM OVKEBAME S ¥ S| IJOHIASY 3THX TPEYIOJb-
S _  AB-AC
S, ABrAC,
TeopeMe 00 OTHOIIEHHMH ILJIOMIafeil TPeyroJbHHKOBR,

HMEIIHX [0 paBHOMY yray, 1. 58). Ilo dopmynam
- k, AL k, moaTomy B = k2
A.B, A,C, S,

Teopema poxasana.

HHKOB., Taxk mark £A=/2A,, TO (1o

(2) umeem:

3""“"1‘{“ CrxauaH ¢ vk.com/material100
640 Haitgure orHommenne orpeskos AL 1 CD, eclid HX JJIHHEBl PABHEL

coorBereTBeHHO 15 cem u 20 cm. Msmenwres Jm 9T0 OTHOIIEHHE,

eCJIH TJIHHBI OTPEe3KOB BRIPASHTE B MHIIHMeTpax?

641 IlpomopumHoHAIBHEI M H300paeéHHBIe HAa pHcevHEe 221, a) oTpes-
ku: a) AC, CD uw M\M,, MM 6) AB, BC, CD u MM,, MM,,
M, M,; B) AB, BD u MM,, M ,M.,?

642 JloramuTe, UTO OMCCEKTpHCa TPeyroJbHHKA JeIHT IIPOTHBOIIO-
JOMHYKH CTOPOHY HA OTPE3KH, NPONOPHHOHAJBHBIE IIPHJIEKAITAM
CTOPOHAM TPEYTOILHHKA,

Pemrenne
Ilvers AD — 6uccexrpuca tpeyroapnura ABC. HoxarmeMm, 9TO

i% = % (puc. 221, 8). Tpeyroasnusn ABD u ACD umeror 00-
M M, N
A
Mi
H B D 0
Puc. 221

HodoGnwe
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S } "y e
myio BuicoTv AH, mostomy ‘HMH = ﬁ::) C apyrof cTOpPOHLI, DTH
LACD £
JKe TPEVIOJLHHEHX HMEIOT II0 paBHoMy vriay (L1 =.2), mosromy
Sien _ AB- AD _ AB
S.up AC-AD AC
BD _ AB BD _ CD

el moayuaemM —— = , HIH —— = ——, 4T0 H TpeboBajloch
max YHAEM 6b T Ac AB  AC p

. M3 gBYX pABEHCTE AJA OTHOLIEHMA ILIO-

JAOKA3ATh.

643 Orpesox BD semserca OuccexkTpucoid Tpevroasauka ABC. Haii-
nate: a) AB, ecim BC=9¢m, AD=7,5cm, DC=4,5¢em; 6) DC,
ecan AB=30, AD=20, BC=16.

644 OTpesor A gpnaerca OHcceRTpUcoR TpevrolbHHEKa ABC. IHaii-
aute BD 1 DC, ecnin AB=14cn, BC=20cnm, AC=21 cm.

645 DBuccerTtpuca AD TpeyrorsEnka ABC genrur cropony BC ma or-
pesku CD u BD, pashasie coorsercreedHso 4,5 em u 13,5 en. Haii-
mure AB w AC, ecin mepumertp tpeyronsauka A BC pasen 42 owm,

646 B rpeyronbiuk MNK suucan pom0 MDEF rar, uro Bepuiuns: D,
B u F memar coOTReTCTReNHO Ha croponax MN, NK nw MK, Haii-
auTe otpeskn NE n EK, ecoom MN =7 cm, NK=6cm, MK =5 cm,

647 Ilepumerp Tpeyvroasnuka CDE pasen 55 cm. B oTOT TpeyToOALHUK
prucad pom0 DMFN tak, uto Bepmrmabsl M, F u NCwE#tar cappaenalloo
BeTCcTBeHHO Ha cropodax CD, CFE u DFE. Haligure croporsl CD u
DE, eciu CF=8cmMm, EF=12 cm.

648 Ilomobuml 1M TpevroanHHUEH ABC m DEF, ecnim 24 =106,
ZB=34°, AE=106°, AF=40°, AC=4,4cm, AB=5,2¢cm, BC=
=T7,6cm, DE=15,6 cm, DF=22,8c¢m, EF=13,2 cm?

649 B nogobunrx tpeyroasungax ABC mw KMN cropoust AB u KM,
BC 1 MN gengorcda cxogcTeeHHBIMH,. HalinuTe cTOpPOHEI TPEYTOIb-
s KM
Huka KMN, ecii AB=4cMm, BC=5¢em, CA="T cwM, ﬁ =21
650 [Hoxakwure, 9TO OTHOIIEHHE CXOACTBEHHBIX CTOPOH MOA0O0HBIX Tpe-
VIOJBHAKOB PABHO OTHOINEHHIO BLICOT, TIPOBEMEHHLIX K DTHM CTO-
POHAaM.

651 Ilnmomanu IBYVX HOMOOHELIX TPeVIOJLHHEKOB paBHBL 70 M° m 300 M.
OoHa H23 CTOPOH BTOPOTO TPeVIOABHHEA paBHa 9 M. Haiagnre cxon-
CTBEHHYH) Eﬁ. C’J_‘Gpﬂl—l}-’ llEpHDl‘ﬂ TpE‘}-’l‘OJleMHH.

652 Tpeyronerurn ABC u A B,C, nogobHbl, 1 UX cX0ACTEEHHEIE CTO-
ponsr oraocAares Kak 6: 5. llmomane rpeyroasauka ABC oab-
me mrnomaan Tpeyroabnuka A4 B C, ma 77 ecv®. HafinuTe naomanm
TPeVrOJBLHHKOB.
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653 Ilnam zemenbHoro v4YacTEa HMeeT GopmMy TpeyvroabHHEA. ILmo-
WAL H300PAKEHHOr0 HA ILIAHE TpeyroJjbHHEAa pasHa 87,5 cn’.

HaiiguTe maomanh 3eMeNLHOTO VIACTKA, CCJH IJIAH BRITONICH B
macmmTabde 1 : 100 000.

654 oraixure, uro OTHOLIEHUEe I[IePUMETPOB HABYVX IOJOOHBIX Tpe-
VIOALHHKOR PABHO Kod(pumuenTy nomnodud,

655 TpeyroapENEn ABC u A.B,C, mogobuel. CXomcTBeHHLIe CTOPOHLI
BC u B,C, coorsercreesHo pasubl 1,4 M u 56 cm. Hailinure otHO-
meHne HﬂpHMﬂTpUB TPEYIOILIHKOR ABC u A BC,.

656 CropoHBLI JaHHOrC TPeYTOJNBHHEA paBHBI 1dcm, 20cvm m 30 cm.
Haitjiure eTropodbl TPeyrosibHHUEA, HOJ00HOIO JAHHOMY, €CIH ero
mepumeTp pasen 26 cwm,

E ITpusHaky moxobusa TPeyroJbHUKOB

66. IlepBbIii NpH3HAK
nojo0Hus TPeyroJlbHHUKOB

Teopema

I CrkadYaH ¢ vk.com/material100
Ecnu apa yraa oaHoOro TpeyroJbHHKA COOTBET-
CTBeHHO PaBHBI [ABYM yrjaaM JApyroro, To TakKHe
TPEeyroJbHHKH MOJT00HEI.

JlokazareascTBo
IIyetse HABC um AA B,C,— aBa Tpeyroib-
HHKa, ¥ KOTOpLIX LA=/ZA,, ZB=.08, (puc. 222). ¢

Horamem, aro HAABCoo AABC,.
ITo Teopeme 0 cymMMe YIUIOR TPEYTOJILHWKA
ZC=180"-~2A- /B, ZC,=180°--A,-ZB,, u,

3gauyuT, L C =/C,. Takum odDpas3oM, VIJbl TPEVIOIb- A B
Hurga ABC coOoTBeTCTBEHHO PABHEI VIVIAM TPeyIroJIhb- C,
nuxa A, B C,.

Howramem, uro cTopoHsl TpeyroasHuKa ABC
MPONOPIINOHABHBl CXOJCTBEHHBIM CTOPOHAM Tpe-
yronbHHKA A, B,C,. Taxk wax LA=/A, u £LC=.2C,,
vo Sase _ _AB-AC_ _ S, _ _CA-CB ﬁ 3

AyBy - A Symg GACGB * :
m. 58). Puc. 222

Hodobnwie
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BC

H3 atux paBeHdaCcTB CjaelyveT, 4HTO

AB, BC,
AHanoruuHo, [«1(5110311:3{}’151 paseHersa JLA=.A4,
£ZB = ZB,, moay4iaem oE = G
= /B;, 2 = ,
B¢ G4,

Hrar, cropount Tpeyroaenuka ABC npomnop-
IIMOHAIBHBI CXOJCTBEHHBIM CTOPOHAM TPEYTIOJbHUKA
A,B,C,.

Teopema goxaszaHa.

67. Bropoii npu3HaK
noao0MuA TPEeyroJdbHUKOB

Teopema

J

Ecau aBe cTOpOHBI OHOrO TPEyroJbHHKA NPOIOP-
IHOHAJBLHEI IBYM CTOPOHAM PYroro TpeyrojibHHKa
M Yribl, 3aKJIOUYéHHBIC MEKIYy 3THMH CTOPOHAMH,
paBHBI, TO TAKHE TPeYroJbHHKH MOT00HBI.

a)

C
JloxkasaTensCcTBO
--@ﬁ /materiall
Pacemorpum gva  rpeyronsHura ABC wm AC W'Ela 00

1

AB- _ AC B _
A,B,C,, vy KOTOpBIX AE AL LA=/A, C
(puzc. 223, @). Horammem, uto MABCo AABC,. /\
Jlns sroro, y4uTBHIBAA INEPBBIM NPH3HAK TOA00HA 4 3

TPEVIONBHWKOR, IOCTATOYHO JIOKA3ATEL, 9To LB = 78,.

Paccmorpum Tpeyroasnnk ABC,, v xKoToporo
Ll1=-A,, Z2=-7B, (puc.223,6). Tpeyroneaurn
ABC,un A B,C, nuogobHel 110 IepBOMY LHPU3HARY 110-
AB _ AC,
AB, ~ AC,’
AB _ AC TR
AB, AL,

&) .
AI&‘HI
(&
3THX JABYX papeHcTE noayuaem AC= AC,.
Tpeyronsauru ABC nu ABC, pasHbl 10 JBYM
CTOpPOHAM H VIV Mexxay HuMH (AB — obolaa cTo-
ponia, AC=AC, w LA=/1, nockonsky LA=/A, 4 B
R

e

B _AC

 AG

A,

o

Aobus  TPEeYroJbHHUKOB, IO3TOMY

C apyroit cTopoHBbl, 0 VCJIOBHIO

u Z1=-,A)). Orcropa caepyer, uro £LB=/2, a rar
rak £L2=/B,, 10 LB=/B,.
Teopema nokazana. Puc. 223
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68. Tpernii npusHaAK
noxodMa TPeyroJbHUKOB

Teopema

Ecau Tpu CTOpPOHBI OJHOTO TPEYroJbLHHMKA NPONop-
IHOHAJBHEI TPEM CTOPOHAM JAPYTOro, To TaKHe Tpe-
YTOJBHHEKH IMOJ00HBI.

JlokazaTeabCTBO
IIyers  croponsr  rpeyroasHuxkos ABC n
A, B,C, nponopiinoHaabHbl:
AB _ BC _ CA ) (1)
AIBL BI('"]. GLAI
Howramem, uto HNABCo AA B, C . Ilna atoro,
VUHUTBIBAA BTOpPOH NpPH3HAK IIoAo0HdA TpeyroilbHH-
KOB, JOCTATOYHO JOKA3ATh, 9T0 LA = /A, Paccmor-
pum Tpeyroasamk ABC,, y Koroporo Zl=/A,
Z2=/B, (ecm. pue. 223, #). Tpeyroneankn ABC, n

A, B,C, nopobHel 110 LepEOMY IIPHU3HAKY 110400MH
AB BC, C,A
TPEVIONBHHKOB, [MO3TOMY = = — .
AB,  BC, CA,

CpaBHuBasg aTH paBeHCTBA € pPaBeHCTBAMU

(1), noayuaem: BC=BC, CA=C,A. Tpeyroanim-

8

am/material100

ku ABC n ABC, paBenl no rpém croponam. Orcro-

oa crneayer, uto LA=/1, a Tax Rak Jl1=-A, 10

ZA=/LA, ¥
Teopema pokaszaHa.

20
Puc. 224

Jamaum

657 llo pasHBIM pucyHKa 224 HaliguTe X U §.

658 Ha cropome CD npapanmenorpamma ABCD ormeuena Touxa E.
ITpamele AE u BC nepecerarorca B Touke F. Halingure: a) EF
n FC, ecin DE=8cm, EC=4cm, BC=7Tcm, AE=10¢emMm; 6) DE

nm EC, econ AB=8cm, AD=5cm, CF=2cm.

659 uaronanm rpanenuun ABCD ¢ ocnosanuavu AB u CD nepecera-
wresa B Touke O, Haligure: a) AB, ecnim OB=4cm, OD=10c¢m,

DC=25cu: 6) ;}"—f u S_i ecaim AB=ga, DC=b: 8) AO,
AB=9,6 gm, DC =24 cm, AC=15cm.
660 ITopo6uEl 11 paBHOOEApEeHHBIE TPEYTOJbHUKHN, €CJIH OHU

eCIH

nmMe-

HT: a) 110 PABHOMY OCTPOMY yriay; 0) 0o paBHOMY TYIIOMY YIUIV;

B) mo npaMomy yruyv? OTser obocHyiirte.

IHodoGHme
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661 OcHoeBaHHMA TpalelHH pPaBHBI H¢M U 8 cyM. BoKOBREIe CTOpPOHEL, PaEB-
Heie 3,6 cm uw 3,9 cM, TpoOgOAIKEHBI A0 UepecedeHHs B Touxe M.
Ha#iauTe paccTodiing oT ToUKE M 10 KOHIMOR MEHLIIIETO OCHOBAHMIA.

662 Touxkn M, N u P JemxarT COOTBeTCTBeHHO Ha cTopoHax AB, BC
n CA tpeyroacunxa ABC, npuuém MN || AC, NP || AB. Hafinu-
Te CTOPOHBI YeThIpEXyroldbHHEEAa AMNP, ecau: a) AB=10 cmM,
AC=1bem, PN: MN=2:3;06) AM=AP, AB=a, AC=h.

663 Croponn yraa O mepeceveHdhl MAPANICILHLIME NPAMLIMH AB n
CD. Hoxamxure, uTo oTpeskd OA nu AC mpolopliHoHAILHEI OTPe3-
ram OB u BED (puc. 225).

Pemenune

[Iporeném uepes rouxy A npamyw AC), ma-
pamrensuyo npamoil BD. Ouma nepeceuér CD
B Touke (,. Ilo meppoMy HpH3HakKy IIogo0Hd
TpeyronbEIKOR AOAB® AACC, (LO=/CAC, O B\ D\

3
ZOAB = £C), cnegosaTenbHo, 04 _ OB ok  Puec. 225
AC ~ ACG
kak AC, = BD (obbAcHUTe nOYemy), TO % i % yT0 U TpeboBa-

JOCE JO0KA3ATh.

664 Croponl vria A nepeceueHbl HApPaLIeldbBHBIMH OpAMbIMH BC 1
DE, npuuém rourku B u D nemar HA OJHOW CTOPOHE NIVIA. @8- Materal 100
E — na pgpyrou. Haljqure: a) AC, ecau CE=10cm, AD =22 cm,
BD=8cm; 6) BD w DE, ecitt AB=10cm, AC=8 cm, BC =4 cwm,
CE=4cm; B) BC, ecnit AB:BD=2:1uDE=12cm.

665 Ilpamnie a u b nepeceuensl napanensabiMu upaMbeivu AA , BB,
CC,, mpuuénm touxuw A, B n € nmemar na npamoii ¢, a Touxm A,
B, u C, — na npamoit b. Joxaxure, 4ro a8 A'B‘.

BC ~ B,

666 Ha oaHoli M3 CcTOPOH JAHHOIO Yrua A OTH0MKeHbl OTpesHu
AB=5cm u AC=16 em. Ha gpyroil cropoHe 3Toro e yrJja oTjo-
seHbl oTpesku AD=8cm u AF=10cm. Ilogofubl 10 TPEYroJib-
HuEH ACD u AFB? Oreer 0bocHVHTe.

667 Ilogobuel su TpeyronbHurku ABC u A B,C,, ecau: a) AB=3cwm,
BC=5cm,CA=Tcem, A\B,=4,6cm, BC,=7,5¢cm, CA,=10,5 cm;
0) AB=1,Tem, BC=3cm, CA=4,2¢cm, A, B,=34 nm, B,C, =60 am,
C,A,=84 qm?

668 JloxaxuTe, UTO IBAa PABHOCTOPOHHHMX TPEeYroJbHHEA ITOT00HEI.

669 HailignTe ocHOBAHHe paBHODEeAPEHHOTO TPEeVTOALHHEA, eclH IIeHTP
BIIMCAHHOII B HEro OEPVIHHOCTH JeJIHT BBICOTY, HPOBEIEHHVIO K
OCHOBAHHIO, B oTHOWEeHU 12 : 5, cuuran o1 BepiiuHbl, a O0KOBAH
cTopora pasaa 60 cM.

170 .o vidi



670 B Tpeyronbanre ABC cropoHa AB paeua @, a selcoTa CH pas-
Ha h. Haiipure cropony KsBajpara, BHUCAHHOIDO B TPEVIOJABHHUEK
ABC Tar, 4TO ABe COCEJHHEe BepPIIHHBI KBAAPATA JIEHKAT HA CTOPO-
e AB, a aABe Jpyrue — coOTReTCTBEeHHO HAa cropoHax AC mw BC,

671 UYepes roury M, B3aryio Ha mepuade AD rpeyroasHura ABC,
u BepmuHey B mpoBeaens npamasi, nepecexaiwmian cropony AC B

i AK
Touke K. Haligure oTHOLleHHe —, ecau: a) M — cepenuiEa oT-

AM 1 KC
pesra ADD; 6) =

MDD 2

IIpumeneHMEe TOAOOMA K JOKA3aTENBCTBY
Teopen W DEIHCHITIG Jeile

69. Cpenasas JuHUA TPEYyTrOAbHHKA

Hanomuum, 49To cpesHell JHUHHEH TPEyIroJib-
HHKA HASBIBAETCH OTPE3OH, COSNUHHALIUN Cepeu-
Hbl ABYX ero cropoH. Menonsdyem mnopobue Tpe-

VITOIBHHKOB [JIf HOKAa3aTeJbCTBAa CBOIiCTBA cpeaHe Bk TR R0

JHHHHA TPpeyTOJBbHHEKA.
Teopema

Cpeanss TMHHA TPEYroJbHUKA NapajuleibHa 0JHOM
M2 ero CTOPOH H PABHA MOJIOBHHE 3TOH CTOPOHBI.

JorazaTeasCTBO
I[Iyere MN — cpeanas JWHHS TPEeyroJbHH-
ra ABC (pue. 226). Horamem, uto MN| AC wu

MN = ;—AC.

Tpeyronsaurku BMN u BAC nogobHsbl 110 BTO-
poMy IPH3HAKY IIOJ0DHMA TPpeyrolbHHKOE (B — 00-

x BM _ BN _ MN 1
M "ga ~ B T AC 2 Puc.226
s paseuctBa £1=.2 caeover, uro MN || AC (06D-

ACHUTE TOYeMy), a4 M3 BTOPOT0 paABEHCTBA — YTO
1
MN = EAC'

Teopema moxaszana.

: , moaToMy £1=/2u
2 [

Hodooume
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IMoneaysace 3TON TeopeMoOil, penIuM 3a3agy.

Jamaua

HokasaTs, 4TO MeJMaHBI TPEYTroOJbBHHKA Iepe-
CeKamTcsa B OJHOI TOUYKe, KOTOpad AeIHT KayKIVIO
MeIHaHy B oTHomeHHH 2 : 1, cuHuTas oT BepHINHEL.

Pemenue
PaccMoTpuM  ITPOM3BONBHBIH  TPEVIOJNLHHK
ABC., Oboznaumm OykBoii O TOUKY OepecedyeHus
ero meguad AA, 1 BB, ¥ IpoBejeM CPeJHIOK JIH-
o A,B, atoro rpeyroasHEuka (puc. 227). Orpesok
A B, napaniaeneH cTtopoHe AB, mosToMy yribl 1 H
2, a TaksKe yrael 3 U 4 paBHBI KAK HaKpecT JekKa-
IMe VyIJbl [NpH lepecedeHUM MNapajjellbHBIX IIpA-
MbpIXx AB 1 A B, cexvimumu AA, u BB, Crenopa-
TEIBHO, TpeyIoabHUKHE AOB 1 A OB, nogobHE 110
ABYM VIVIaM, M, 3HaAYHT, MX CTOPOHLI TPONOPIIHO-
HaJIbHBI:
AO _ BO _ AB
A0  BO AB;’

Ho AB=2A B, nosromy AO0=2A,0 u BO=
=2B,0. Tarum obpazom, Toura O 1epecedeHud Me-
nuad AA, u BB, 0eluT KaXIVK 13 HHX B OTHOIIe-
HUH 2 : 1, cuHTag OT BepIOUHEL.

AHaJIOTMYHO JOKA3BIBAETCHA, 4TO TOYKA Mepe-
ceugenus meguan BB, u CC, nenuT KaKAyio M3 HUX
B OTHOINeHUH 2 :1, cuWTad 0T BepHIMHEI, W, CJIeJ0-
BaTeJIbHO, COBIIaNaeT ¢ TOUKOH O,

Hrax, Bce TPpH Meamannl Tpeyroabumka ABC
MEPEeCeRKAOTeA B ToYKe O W IexaATcHd e B OTHOIIe-
Huu 2 : 1, cudras OT BepHIUHBI.

Touky mnepeceueHHss MeAHAH TPEyrojbHH-
K& Has3bIBAIOT LEHTPOM MacC TPeyroJbHHKa (LeH-
TPOHJAOM TPeyYroJibHHKA) HJAH eHTPOM THIKeCTH
TPEYTOARHHUKA. TpeyronsHas CHJIOUTHAS ILIACTH-
Ha OyJeT HAXOJAHMTHLCHA B paBHOBeCHH, ecamn Oyaer
ONUPATBCA HA OCTPHe KapaHuama (HJIH CTep:KHHA)
B 8TOH TOYKE — [EHTpe Macc TPeyrolbHOH MJIacTH-
el (puc. 228),

172

CrauaH ¢ vk.com/material100

Puc. 228
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70. YeTsIpe 3aMeuaTeJbHbIE TOUKH
TPeyroJibHUKa

Panee OB1JIO AlOKA3aHO, YTO

— OMCCERTPHEHL TPEYIOJbHHKA IIEPECeKaryTCsL
E OJHONH TOYKEe, KOTOpad ABIAETCA LEeHTPOM OKPYIE-
HOCTH, BIIMCAHHOH B 3TOT TPEYTOJBLHHK;

— cepeIHHHBIE NMepHeHTHKYIAPEI K CTOPOHAM
TPEYroJbHHEA NepeceKarTca B OOHOH TOUKe, KOTO-
pada ABIAETCA IeHTPOM OKPYKHOCTH, ONHCAHHOM
OKOJIO 3TOTO TPeyroJbHHUKA;

— METHAHBI TPCYTOITBHHKA TCEPeCCRKAROTCA
B OJIHOH TOYKE, KOTOPAS HABLIBAETCH LEHTPOMIOM
TPpeyroJibHHUKA.

AHanorvdasiM cBoiicTBOM 00J1AJAI0T M BhHICO-
Thl TPEYroJbHHUKA.

Teopema

BeicoTrsl TpeyroJbHMEAa (MM MX DPOAOJIAKEHHA)

nepecekarwdTCAa B O/IHOH TO4YKe.

B CrxauaH ¢ vk.com/material100

JlokaszaTeabCTBO
PaccMoTpHM NPOM3BOJIBHBII TPEyroJib- A\
HUKE ABC 1 pokaxeM, UTO IpAMEBle A A, , Cy

BB, u CC,, cogep:xallide erc BbICOTHI, Ilepe-
ceKaTcd B OOTHOH Todke (puc. 229).

IIpoBeaem uepes Kam Ay BepPIIHHY Tpe-
yroaeuuKa ABC npaMyw, TapaalelsHYI0 Tpo-
THBOTONOMEION cropone. [lomyaum TpeyronsHHUE
A,B,C,. Toukn A, B u C ABIAKOTCA CepesuHAMU
CTOPOH 3TOr0 TPEyroJjbHUKA.

HetficteurensHo, AB=A,C 1 AB=CB, rar
IPOTHBOIIOJAOMHEBIE CTOPOHBL IIapailelorPaMMOEB
ABAC u ABCB,, noatomy A,C=CB,.

Anamornuno C,A=AB, u C,B=BA,. Kpoue
TOrO, Kak cjaegyer ua3 nocrpoeHus, CC, L A,B,,
AA, |1 B,C,n BB,1 A,C,.

Taxwum obpazom, npameie AA,, BB, n CC, saB-
JASIOTCA CEPETMHHBIMA NEPTeHIHKYIAPAMH K CTOPO-
Ham rpeyroasEnKa A,B,C,. ITosromy onn nepecexa-
IOTCA B OJIHOH TOYKe.

Teopema noxkazana.

A
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Hrak, ¢ KamJIbIM TPeyroJJLHUKOM CBA3AHBI de-
ThIPE TOUKH: TOYKA IepecedyeHHA MeAuaH (I[eHTpo-
H;T TPEYTOOBHHEA), TOYKA MEpEecedeHusT DHUCceKTpuc,
TOYKA TEepPecedyeHUA CEepPeIMHHBIX MMepHeHIHKYIAPOR
K CTOPOHAM M TOYKA IepecedeHHMs BEICOT WM HX
OpOACKeHHH (oHa Ha3LIBAETCA OPTOIEHTPOM Tpe-
YrOABHHEA). DTH HeTRIPE TOYKW HA3IRIBAIOTCH 3aMe-
YaTeJabHBIMH TOYKAMM TPEYroJbHHKA.

71. IlponmopiiHoHAIBHBIE OTPE3KH
B NMPAMOYroJbHOM TPeyrojJbHHKE

3ajxaua

IlokasaTs, 4TO BBICOTA NPAMOYIOJBHOTO Tpe-
VrOJbHAKA, IIPOBEAeHHAdA W3 BepPIIHHBI IPAMOTO
yriaa, pasienseT TPeyroJbHMK Ha [ABa NOHM00HBIX
NPAMOYTOJBHBIX TPEVTOJbHUKA, KaMKIAbIH M3 KOTO-
PHIX TOA00eH NAHHOMY TPEeVIOJBHHKY.

Pemenue

IIyers AABC — UpaMOYIOAbHBIE TPEYIDJIb-
HUK ¢ upsameiv yraom C, CD — BricoTa, LPOBEJEH-
Had Ha BepmimHel € E ranotedyse AL (pue. 230).
Howasyem, uro NABCo MNACD, NABC o ACBD,
SACD o AOCBD.

Tpeyronsauru ABC u ACD nopobHbl 110 11ep-
BOMY IPH3HAKY nojodnsa TpeyroJeHUKoOB (LA — 00-
i, LACB=/ZADC=90°).

Touno rar ke ToMebHE! Tpeyroakunkn ABC u
CBD (£B — obmuit m LACB=/BDC =90"), noato-
My £A=/BCD.

Haxonmen, rtpeyroasEHKEH ACD um CED rarxmxe
noAo0HBI TO TMEPBOMY MPH3HAKY Hogobua (B STHX
TPEYIOJNbHUKAX YIUVibl ¢ BepimiuHoW ) upsambie u
ZA=BCD), uto 1 TpeGoBalock JOKa3aTkh.

OTtpesor XY nHassiBaeTcAa cpegHHM NPOMOPIHO-
HAJBHBIM (NI CPETHHM TEOMETPUYCCKHM) IS OT-
peskos AB u CD, ecnu

XY =JAB-CD.
174
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HMexona nm3 paccMOTpeHHOH 3afadu, JOKaMKeMm
cHeVIONIHe YTBePKAeHH:

1°. Beicora npsMOYToJIbHOTO TPEYroJibHHKA, NMpoBe-
JEéHHAsT M3 BepHIHHLI NPAMOro yrija, ecTh CcpejaHee
NPONMOPIHOHAJBHOE I OTPE3KOB, HA KOTOpBIE jie-
JUTCH I'MIOTEHY3a 3TOH BBICOTOM.

Heitersurenwuo, HSADCo ACBD  (pue. 230),
a4 ﬂ, oreyga CIP =AD - DB, cinego-
CD DB

BaATEJIBHO,
CD =vVAD. DB,

2", KaTer mpAMOYTOJBHOTO TPEYIOALHHEA €CTh cpel-
Hee NMpoNnopiHOHAIBHOE [IJIA I'HMIIOTEeHY3bl H OTpe3Ka
THIIOTEeHY35bI, 3AKJIIOYEHHOr 0 MeRIY KATeéTOM H BbI-
COTOM, MPOBEJIEHHOH M3 BePIIHHLI NMPAMOro yrJa.

B camom germe, AABCo AACD (pme. 230),
AB  AC

HO3TOMY —— = ——, |, CJAeN0BATEIbHO
AC AD’ 7 '

AC=~NAB-AD,

MO3TOMY

72. MeTton momo6usa B zamauax
HA MOCTPOEHHE

I[Ipu pemreHMH MHOTHX 3afad Ha DOCTpPOeHHE
TPEYIOJILHUKOB IPUMEHAIOT TAK HA3BLIBAEMEIH MeTO[
moaeona, O cocTOMT B TOM, 4TO CHAYATA HA OCHO-
BAHHMI HER{JTprlX JAHHBLX C'l‘pﬂﬂ’l‘ TI]E}FI'U.JII:-HMH, o-
NODOHBIN MCKOMOMY, a4 3aTeM, MCIIOJL3VHA OCTAILHEIE
AAHHBIE, CTPOAT HCKOMBIH TPEYTOJbHHK.

PacemoTrpum mpumep.

3amaua
[TocrpouTs TPEYroJbHHUK 110 AAHHLIM JBYM
yraaMm ¥ OMCCeKTpHce ITPH BeplllnHe TPeThero yria.

Pemenune

Ha pucyske 231, a wusobpaxxeHbl JBa JaH-
HBEIX YIJIa ¥ JAaHHBIH oTpe3oK. Tpebyerca mMocTpoHTH
TPeyroJsHHEK, V KOTOPOTO JABA VIJIa COOTBETCTBEH-
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HO pPaBHEI ABYM JIaHHBIM yriam, a 6McceKTpHuca NpH
BEPIIHHE TPETHEro yrJja paBHa AJaHHOMY OTPe3Ky.

CHavasra DOCTPOMM KaKOH-HHOVAB TPEVIoJIb-
HUK, nogobHbIH McKomomy. [laa sToro HadepTHm
IPOHU3BOJLHEIN 0Tpe3ok 4, B, H ToCcTpOMM TheyToJib-
HUuK A, B,C, y roToporo yrael A, 1 B, cooTBeTCTEeH-
HO pPaBHLI JaHHBIM yriam (pmc. 231, 6).

Hamee moctponm OwccexTpuey yraa C w or-
JnoxuM HAa Hel orpesor CD, paBHBI jaHHOMY OT-
pesry. Yepez Toury D nposejeM IOpAMYIO, IIADAII-
nmensHyK AB,. OHa mepecerkaeTr cTopoHEl yriaa C B
HOCKOTOPLIX Touxax A uw B (pme. 231, 6). Tpeyroan-
HuK ABC mcroMBbI,

B camom meme, Tak Kak AB || A, B, ToLA=/A,,
ZB=/B,, 1, cilenopartelbHO, [Ba YIJa4 TPeyTOJILHHKA
ABC cooTBeTCTBEeHHO PaBHBEI JaHHBIM yriaan. Ilo mo-
crpoenmio Omccextpuca CD tpeyroasanxa ABC pas-
HA paHHOMY oTpesky. Urak, rtpeyvroasaur ABC yvaos-
JIETBOPAET BCEM YCIIOBHUAM 3aJa4u.

OueBHaHO, 3ajJadya HMeeT pelleHHe, eclH
CYMMA JBYX RaHHBIX yIyioB meHbme 180°, Tax
KaK oTpezox A B, M0KHO BRIOpaTE TPOM3BOJIBHO,
TO C“_'i,-’J.LILECTB}rE’l‘ OCCEOHEUYHO MHOI'O ’l‘pE}-’l‘GJleHHDB,
VAOBJETBOPAKIIAX VCJOBHIO 3ajauu. Bee atn Tpe-
YVTOJBHHKH pPaBHEI ApVr Apyry (o0bACHHTE modeMmy),
IMOITOMY 3a7atia HMeeT eJHHCTBeHHOe pelleHHe.

73. IIpumenenue momoduMsa
TPEYrOJbHHKOB B H3MEePHTEIbHBIX
paboTrax HA MECTHOCTH

CeoiicTBa nOAOOHBIX TPEYTOJBHUKOB MOIYT
OBITL HMCIOJB30BAHBI NPH TPOBEJeHHH PA3JIHYHBIX
H3MepuTeNbHBIX pabor Ha mectHOCcTH. MBI paccmor-
pPUM JBe 3aJaui: ONpejleieHHe BBICOTHI NpeaMera M
pacCTOAHMA A0 HEJAOCTYIIHOM TOYKH.

OmnpenenenHe BBICOTHI IIpeamMera. llpeamnoso-
UM, YTO HAM HYMKHO ONpEIeJIUTh BBICOTY KaKOro-
HUOyAb NpeaMeTa, HAllpUMep BbICOTY TelerpaHoro
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cTomba A, C,, naobpakénnoro Ha pucyHke 232, Jlna A,
2TOIO IMOCTABMM HAa HeKOTOPOM PACCTOSHHH OT CTOJI-
Da mecr AC ¢ Bpamamoieiica IIAHKOH 1 HATIPABUM
IIAaHKY Ha BepxXHIOW Toury A, cTonda, Kay moKasa-
HO Ha pHCcYHEKe. OTMeTHMM Ha IIOBePXHOCTH 3€MJIH ]
roury B, B Koropoit npsmas A A mepeceraercs ¢ b GG
[IOBePXHOCTEID 3eMiH. I[IpAMOYroJibHBIE TPeYTolb- pu. 232

uun A,C,B 1 ACB nozo0HBI IO IepBOMY OpPH3HA-

KEY Oogobus TpeyroibHUKoe (LC;=-C=90° 4B —

o0muit). Mz 1nogobua TpeyrodbHUEOB clenyer:

4oy BO OTKYIa
AC BC '’

A

AC - BC,
BC '
Hamepur paccrossun BC, u BC u anas puuny
AC mecta, Mo mMoayvideHHoH (opMyie onpeleldeM
BricoTy A,C, temerpacdmoro cronba. Ecmawm, manmpu-
mep, BC, =6,3 M, BC=2,1 M, AC=1,7TM, TO
A€, =222 =51,

2

AC, =

@ CradgH ¢ vk.com/material 100
Onpegenenne paccTOAHHA A0 HEAOCTYIHOM

rouru. Ilpejguonosxunm, 4o HAM HYMHO HAWTH pac-
CTOAHNE OT OVHKTa A Jo HeJOoCTVIIHOIC IVHETA B
(puc. 233). [Ina oToro HaA MeCTHOCTH BbIOMpaemM 4 C
roury C, uposemmnsaem orpezox AC u uzmeps-

eM ero. 3areM C NOMOIIbI acTponaduu uaMepaem B,

vl A 1 C, Ha aucre 8yMars ¢TpoHM KAKOH-IIM-
Oyae TpeyromsHur A B C,, v Koroporo LA, =/A,
ZC,=/C, 1 uaMepsaeM OAHHBL cCTOpoH A.B, m AC,
PTOTO Tpeyroabumka. Tak wax Tpeyroannuku ABC

A &
u A B,C, nogoban (D0 nmepeoMy OPH3HAKY Ooa00ms 1 1
TpeyroJdsHHEOB), TO Puc. 233
AB _ AC
A8, A
OTKYZa MoJay4daeM
AB = AC- A8,
A,C,

Ita dopMyaa MO3BOJAET MO HM3BECTHBIM pac-
crofauam AC, A, C, u A B, nailtu paccroanue AB.

Hodobnwie
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——]

Iloia ynpoieHna BeIYHCIeHWH yA00HO MOCTPO-

HTE TpeyroiapHux A.B,C, rakum obGpaszom, 4ITOOBI
AC, : AC=1:1000. Haupumep, ecan AC=130 m,
To paccroarume A C, BosbmMémM paBHbIM 130 Mm.

. A,B,=1000- A,B,, mo-

B astoMm cnyuae AB=
AC,

DTOMY, WaMepuB paccroanune 4, B, B MuaiumMerpax,
MBI Cpas3y noaydum paccroanue AB B merpax.

IIpumep

IIyere AC=130m, £A=73°, ZC=58"
(puc. 233). Ha Oymare crpoum TpeyronsHur A B,C,
Tak, uTolBl £A,=T3° ZC =588, A,C, =130 MM,
1 uaMepHeMm oTpesok A B,. O pasen 153 MM, Ho-
3TOMY HCEOMOe paccToAHHe paBHO 153 M.

Jamaum

672 Jlanm TpeyroJdnHHK, CTOPOHLI KOTOpPOro PaBHbBl 8 cM, HcM # 7 eM.
Hafigure mepuMeTp TPeVIOJILHIKA, BepIIHHAMH KOTOPOTO SBJIA-
I0TCA cepelUHLl CTOPOH TAHHOTO TPeyroJdbHHEA.

673 PaccrosaHue oT TOYUKH LEPECEUYSHUHA NUATOHANEH LUPHAMOYIOIBHUKA
o0 HOPSMOH, cogep:Ramei ero GOABINYIO CTOPOHY, paBHo 2.5 c¢mM.
Hampmre MenbITyIio CTOPOAY TRDAMOVIOILHAWKA. Crauart ¢ vk.com/material100
674 Touru P u ¢ — cepeaunnl cropod AB u AC tpeyvronpaura ABC.
Halinure nepuMeTp TpevrodbHHEa ABC, ecad mnepuMeTp Tpe-
yroaeHUEa APE pasen 21 cm.

675 JlokaxkuTe, UTO OTPEIOK, COEAWHSITAN CEPEJIWHEl JIMATOHAJEH
TPaNelnH, Hapaije/cH ¢¢ ocHOBAHAAM W PaBeH MOJYPA3HOCTH OC-
HOBAHHH.

676 Huaromans AC napannenorpamma ABCD paena 18 em. Cepepu-
Ha M croporust AB coepunena ¢ gepwiunoil . Haiinure orpesru,
H&A KOTOpBIe penurcs guarosans AC orpeskom DM,

677 B tpevroaruure ABC memmannl AA, 1 BB, nepecexkamwTcd B TOY-
e O, Haligure mIaomank TpeyrolbEuEKa ABC, ecnu Iioniags Tpe-
vroabHHEa ABO pasHa S.

B zamauax 678—680 ncoonn3oBaHBI CcIeIVIOINHe oDO3ZHAYUEHHA
A0H OPAMOYIOAbHOrO TpeyroisHurka ABC ¢ nupsambim yrouom C u
soicorol CH: BC=a, CA=b, AB=¢c, CH=h, AH=bh, HEB=a,.

678 Hafiaure:
a) h,a u b, eciua b.= 25, a,= 16;
0) A, @ u b, eciiu b.=36, a, = 64;
B)d, ¢ ma, ecaa b=12, b.=6;
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b,eubd, ecnin a=38, a.=4;
mh,b,a nb, ecninma=6, c=9.

679 Bripaaute a, u b, uepes a, b u c.

2 h2
680 Jowaxxwure, uto: a) h = i—h 6) ::_ = =

[ = [=
681 Karersl DpaAMoyIrolbHON0 TPeyVIOJIbHHKA OTHOCATCA Kak o :4, a ra-
norenysa pasxa 50 mm. Halinure orpesru, Ha HOTOPbIE I'UIIOTEHY3A
AEJIUTCH BBICOTOH, IIPOBEAEHHON M3 BEPINWHBL IPAMOTO VIJA.,

682 Bricora OpaMOVIOJLHOIO TPEVIOJIBHHUEA, NPOBeJEeHHAA H3 Bepllli-
Hbl UPAMOIO YIUIA, NEJUT I'MIIOTeHYS3Y HA OTPesKu, O4UH U3 KOTO-
peix HA 11 em Doasnre apyroro. Hailigure runoreHy3y, €Cam KATE-
THI TPEVTOJALHHEA OTHOCATCA Kax 6 : 3,

683 B rpeyrojibHuUKe, CTOPOHBL KOTOPOro pasHbl Hcem, 12em u 13 cm,
IPOBEAeHA BRICOTA K ero boabireil cropore. Haitnure orpesku, Ha
KOTOPHIE BRICOTA JIETUT ATV CTOPOHY,

684 Hcoonbsya vreep:kgenue 2% mn. V1, poramxure Teopemy Iludaro-
pa: B UpAMOYIroiabHOM TpeyronasHure ABC ¢ upambim yraom C
BRINOJIHAETCS paBeHCTBO AC?+ BC2= AB2

Peurenne

IIvere CD — BricoTa TpevroasHHEa ABC (pHe. 230, C'r--—,_.;l')" _LI;}T imeterialit
o LEaYaH € VE.COomymaterial 1L

OCHOBAHHNH yTRBep:xIeHHa 2Y, 1. 65, uMeeM

AC=vVAD -AB,nnu AC?=AD. AB.

Ananornuno B(2=ED- AB. Cxnansieas 5TH paBeHCTEBa IIOYJIeH-
HO M vuHTBIBadA, uto AD+ BD=AB, nonyuaem:

AC? + BC*=AD - AB+BD-AB=(AD+BD)- AB= AB°.

685 Jlna onpeneleHuA BbicoThl cToaba A,C,, Ha pucyHEKe 232, ¢. 177,

MCII0JL30BAH LIecT ¢ Bpaljawiileiics nnadroil. Yemy pasHa Bbl-
¢oTa cronda, ecan BC, =6,3m, BC=3,4Mm, AC=1,T Mm?

686 JInnua Teuu nepepa paBHa 10,2 M, a IJIHHA TeHH Ye/IOBEKd, POCT
xoroporo 1,7 M, pasHa 2,0 M. HaiiguTe BrICOTY IepeBa.

F

687 E Ilnst onpeaeleHHA BBHICOTHI JepeBa
MOKHO HMCHIOJB30BATH 3EPKAJI0 Tak,
KAK II0KA3aHO HA pucyHEe 234. Jlyu
¢BerTa D, orpamascs 0T 3epRAId B
ToYKe D), TOomajaerT B 1Jas JeoBeKa
(roury B). OnpepenuTe BLICOTY [Ie-
pera, ecam AC=165cwm, BC=12 cwm,
AD=120¢cm, DE=4,8M, £1 =Z£2. Puc. 234

HodoGnwe
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683 E 1A onpeileleHUdA paACCTOAHHA OT TOUYKH A 10 HeJOCTYIIHOH
TodKKM B mHa MecTHOCTH BRIDpanu Toduky C H HSMEPHIHM OTPe3OE
AC, yranr BAC n ACB, Barem mocTponam Ha OyMare TPEYTOhs
unk A, B,C,, nogobnnii rpeyroasauky ABC. Haiiaute AB, ecan
AC=42m, A C;=6,3 cm, A, B,=7,2 cm,

689 m Ha pmcynke 235 morasaHo, Kak MOMKHO
OMpeeSuTE mMUupuHy BB pexn, paccmarpu-
BaA JABa TOA00HBIX TpeyroasHuKa ABC n
AB/(C,. Onpenenure BB, eciin AC=100 M,
AC, =82 m, AB,=34 m,

3ajaum HA MOCTPOeHHe

690 E Paszgenure naHHBIE oTpesorx AB Ha jaea
orpeska AX u XB, upouopuuoHajibHbIe JAH-
HbIiM oTpeskam PQ, u P,Q,.

Pemenue P, Q,
IIpoepegem rakoil-HHOVAE ayva AM, He mexa P, Q, M
wui Ha upayoii AB, u Ha oToM ayue oraoxuM 0 D
nocaegosaTenso orpeskun AC u CD, pasuBIE

orpeskam P Q, w P,Q, (pwc. 236). Barem mpo- G

BeOCM npaMvio BD w npaMyio, OpoxXonariyio
gyepea Touky C mapamrennio npamoit BD. Ona A X c m-k_[oﬁ}!agef'al'_: 00
mepecedeT oTpe3oK AB B mcKoMOH Touke X
Puc. 236
(cym. 3agauy 663).
691 Haueprure orpesox AB u pasgenure ero B orHouenuu: a) 2:5;
0) 3:7; B)4:3.
692 IlocTpoiiTe TpeyrolbHHE II0 IBYM VIJIaM H OHCCeKTPpHce, IIPOBe
NEHHOH 13 BepIIHUHBI MeHBINEro M3 JaHHBIX VIJIOB.

693 TlocTpoiiTe TPeyTOALHUK IO JABYM VIIIAM H BLICOTE, TPOBRCIGHHOMN
M3 BepPIIHHLI TPeThEeTO VIJIA.

694 IlocTpoiiTe TpevronpHHE ABC mo vray A ¥ Megmane AM, ecan
H3BecTHO, uTo AB:; AC=2: 3.

695 IllocTpoiite TpeyroasHur ABC 1o vray A u cropode BC, eciin U3
BecTHO, uTo AB: AC=2: 1.

696 Ilocrpoiite IPAMOYIOJBHBIH TPEYIOJABHUE 110 THIOTEHY3IE U OTHO-
IMEeAWI) KATETOR, PABHOMY OTHOIIEHHWI) TBYVX AaHHBLIX OTPE3KOR,
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CooTHONIIEeHU A Mex Ay CTOpOHaMM

74. Cuayc, KOCHHYC H TAHTeHC OCTPOro
yriia NpAMOYTOJbHOIO TPEyroJibHHKA

PacemoTpuM  OpAMOYIOJbHBIN  TPEyIroJbHHUK
ABC c upsamemm yraom C (puc. 237). Karer BC storo
TPeYyroJBHUKA dBIdeTcA OPOTHBOJSKAIINM VvIay A,
a xater AC — DpHIeKAIIHM K 2TOMY VIUIY.

Cunaycom OCTpPOro yrijia npsiMmoyrojibHOro Tpe-
YroJbHHKA HAa3bIBAETCH OTHOLIEHHE NPOTHBOJIEkKa-

oHierdo KaTera K THIIOTeHyae.

Kocunycom ocrporo yriaa npaMoOyroJibHOro
TPEeyroJibHNKA HAa3bIBAETCH OTHONIEHHME NpHIIeka-
HIero Karera K rHIOTeHyse.

Tauresncom ocCTporo yria HnpAMOYroJBHOTO
TPEeyroJibHHKA HA3bIBAETCH OTHOIIEHHE ITPOTHBOJIE-
MANEro KaTera K NPHIeKANeMy Karerty.

CuHyc, KOCHHYC M TAHTEHC YIJIa, PABHOTO Cf,
0003HAYAKTCH CUMEBOJAMM sin o, cos 0 U tg o (unTa-
eTcA: «CHHYC ajgb(ar, «KOCHMHYC adbha» U eTaHTeHC
anesdar»). Ha pucynke 237

: _ BC
S]HA—-E, [1]
_AC
cos A = vk (2)
BC
te A = —. 3
g AC (3)

W3z ¢popmyn (1) u (2) nonyuaem:
sinA _ BC AB _ BC
cos A AB AC AC’

CpaeauBada ¢ popmyioi (3), HAXOIHM:

tgA=5inA (4)

k]
cos A

T. 8. TAHTN€HC YIJIA PABE€H OTHOIIEHHK) CHHYCA K
KOCHHYCY 3TOr0 yrJja.

181
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HoxraxeM, [UTO eclIH OCTPRIN YroJ oTHOTO IpHA-
MOYTOJBHOTO TPeyrojbHHKa paBeH O0CTPOMY YIay
APYTOTro NMPAMOYTOJLHOTO TPEYTOJbHHKA, TO CHHYCHI
ATHX YIJIOB PABHBI, KOCHHYCHI 3THX YIJIOB PABHBI M
TAHIeHChI 3TUX YIJIOB PABHBIL.

B camom peme, myceth ABC w A BC, — nBa
upHMD}Fl‘GJlele TpE}"I*ﬂJl.lerlHa [ llpHMbiMM ¥irJuia-
M C 1 C; 1 paBHBIMH OCTPBIMH VIJIaMH A B A,.
TpeyronsauEn ABC 1 AB,C, mogobHEL II0 IePBOMY
NPH3HAKY M0J00MA TPeYTroJILHHKOR, ITODTOMY

AB BC AC

AB, BC, AC

W3 aTuX paBeHCTB CJeAyeT, 4To BC. o
e R AB ~ AB,’
% F AC AC
T.e. sin A =sin A,. Anaroruu=ao = L1 7 e
! AB A B
BC B,C
cosA=cos A, u — =" 1. e tgA=tg A,.
i g A=tg A,
IokakeMm Temephb CIpaBeJJIMBOCTE PABEHCTBA
sin® A4 + cos® A=1. (5)

M3 popmya (1) 1 (2) nonyuaem

_— . . BC®* AC®* BC?*+AC*?
sin“.A4 + cos A_ABE+ABE_ PYE
[Io reopeme Iludaropa BC?+ AC2=AB?,
noatromy sin“ 4 +cos?2 A=1.
PaeencTteo (9) HazbplBaeTcA OCHOBHBIM TPHIO-

HOMEeTPHYECKHM TOMIecTBOM .

75. 3navyeHna CHHYCa, KOCHHYCA
H TaHrenca aixga yraos 30°, 45° n 60°
Haiigem cHaganma 3HaUYeHHA CHHYcCa, KOCHHYyCA

u raHresca aua yroos 30° u 60°. IHna sroro pac-
CMOTPHM  HOPAMOYIOABHBIN — TpeyronsEux ABC

CrauaH ¢ vk.com/material100

1 Cnoso «TpUroHoMeTpHA+* B [EPEBOJe ¢ I'PEYECcKOro

HablHA QAHAYAST <MIAMEeDEHHS TReYVIOABHWKOE Y.
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¢ IpaMeIM yraowm C, v Kotoporo £ A =307, 2B =60°

(puc. 238). Tax kaxk Karer, JeKalIHH OTPOTHB
yraua B 30°, paBeH ULOJN0OBMHE TCUIOTEHY3bI, TO
BC 1 BC < : i
el Hp S s s 30 () TOH CTOPO-
AB 2 AB AEEROS KRR
HEI o cos B = cos 60°. Mrak

¥ AE Ly ¥

. . 1 1
sin 30° = —, cos 60° = —.
2 2
HB OQCHOBHOT'D TpHI‘GHGMETpH‘IECHDI‘D TOXRIe-
CTEBaA IIoJyV4daeM.

c0s30° = V1 —sin?30° = /1 — = ZE,
4 2
sin 60° = V1 — cos?60° = |1 —:1— = —?—
Ilo opmvae (4) Haxogum:
tg 30° = sin80° _ 1 _ JE*
cos30° 3 3
__ sin60°
tg 60° = = J3.

Haipém Teneps sin 45°, cos 45° u tg 45°. Ina
JTOT'O paccMOTpUM paBHOOeApPEeHHBIN NPAMOYTOJAbHBIN
TpeyroabEnyE ABC ¢ npaMem yvroaoMm C (puc. 239).
B srom Tpeyromsuwike AC=BC, £A=28=45° Tlo
reopeme I[Imparopa AB*= AC*4+ BC?=2AC?=2B(?,

orkyaa AC = BC = % CrnepoBatenbHO,
2

A : ; BC 1 J2
sin 45°% = 4 = = = .
i sin g Z 2

—_ _Al.’,‘_ 1 _v"ﬂ
cos 45" = cos A = R JE_ R
- B -
tg 45 —tgA—AE = 1.

CocTraBpuM Tabiaunoy aIHaYeHHH sin o,
tg o nna yvraor o, paBHEEIX 307, 457, 60%;

cOos (,
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o 30° 45" 60~
sin o 1 £ E
2 2 2
cos o ﬂ E 1
2 2 2
tg o V3 1 J3
3
Jaxaamn

697 HalignTe cHHYC, KOCHHYC M TaHredc vriaoe 4 m B TpeyroianHHEA
ABC ¢ npameiM vraoMm C, ecnan: a) BC=8, AB=17; 6) BC=21,
AC=20; ) BC=1, AC=2;1r) AC=24, AB=25.

698 TIlocTpoiTe yroa o, ecan:

a) tg{1=;—; 0) tg LE=%; B) cos . =0,2;

T) cns(xzi—; ) Si]llf)'.:;—; e) sin o =0,4.

699 Hafianre:
_ 1 _ CkauaH ¢ vk.comymaterial100
a) sin o ¥ tg ¢, ecJau cos :2—; 0) sino u tg &, ecIl cos ¢ :3—;

: 3 . 1
B) cos ot u Lg o, ecaiu sin === r) cos o 1 tg o, ecau sin Q=

700 B mpaMoyroasHOM TPEYTONTBHWUKE OAWH W3 KATETOB pasen b,
4 TMPOTHBOJEe:RAIuil yroax pasex . a) Bripasmre apyroi karer,
TTPOTHROJERATIHI €My VTO W THIOTeny3y vepes b u 3. 6) Hatign-
Te MX 3HadYeHHUHd, ecan b=10 cm, f=50°.

701 B npamovroarHOM TpeyroJdbHHEKE OJHH H3 KaTeTOoBR paBeH b,
a IpHACKAIIMHA K HeMY VIoJ paBeH . a) BrIpasmuTe BTOpOH Ka-
TeT, OPHILHKAIINE K HeMY OCTPRIH VIoJ M THIOTeHY2Y depes b u
. 0) HaiinuTe uxX 3HayeHnd, ecnu b=12 cm, =42

702 B npaMoyrolbHOM TpeyVTOJNBHIKe IHIIOTeHVaa paBHa ¢, a OIHH H3
OCTPBIX VIVIOB paBeH (. BrIpaszuTe BTOPOH OCTPLIA YIOJ M KATETHI
gepez ¢ M (0 ¥ HaHTHTe MX 3HaAUeHHd, ecaHd ¢ =24 cu, a =35

703 KareThl npaMoyTroJbHOTO TPeyIoJbHHEA PaBHEL ¢ U b. Boipaszure
yepes @ ¥ b THIOTEHY3Y H TAHIEHCHI OCTPBIX VIVIOB TPeVIoJBHHEA
H HAHIHTe HX sHaueHHdA npu a=12, b=15.

704 Hafinure miomaal paBHOOCAPCHHOTO TPCYLOJALHHEA € VIVIOM O
IpH OCHOBAHHH, ecjiH: a) BoKOBad CTOpPOHA paBHa b; 0) ocHoOBaHKe
PABHO d.
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705 Haiigure noomajis pasHaobepeHHo Tpalellni

¢ OCHOBAHMAMM 2¢M 4 6 cM, eciiu yroJa upu . 60m
GOJIBLUIEM OCHOBAHWK DABEH (. 12 m
706 Hacwims MOCCEHHOW AOPOTM WMEET B BEPXHEN 60° |60°

vacTH mupuay 60 M. KaxoRa mmpuna macninm
B HH;KHeH eé JyacTH, ecJIH VIO HaKJIOHa OTKO-

coB paBen 60°, a BoicoTa HaceInH paBua 12w Puc. 240
(puc. 240)?

707 Haiigure yras pomba ¢ guaronansmm 23 n 2,

708 CropoHBE DPAMOVIOILHHEA PaBHEL 4 cM M V3 cM. Hafnure yrasl,
KOTOopBIe 00pasyeT JHATOHANL CO CTOPOHAMH IPAMOYIOJbBHHEA.

709 B uapannenorpamme ABCD cropona AD pasna 12em, a yron
BAD papen 47°50'. HafimuTe maomafk IapailellorpaMMa, eCJH
ero AMaroHanes B mepmenAuKyAgpHA K cTOpoHe AR,

Bonpocs! niasa nosropesusa K raase VIII

il

Yro nasniBacTed OTHOINEHHEM JBYX OTPE3KOB?
2 B rawxomMm caydae rogopar, uTo orpeskn AB um CD nponopiiMoHAIL-
Hbel orpeskam A B, u C,D,?
Cra4aH ¢ vk.com/material100

o

IlafiTe onpeaeeHHe TMOJODHLIX TPEVTOILHHUKOR.

ChopMyIHpyiiTe H JOK&EHTE TeopeMy o0 OTHOIIeHHH ILIOIIamel
HOA00HBIX TPEYIDJIBHUKOB.

W

5 ChopMyIHUpPYVHATE ¥ JOKaMKHTE TEOPEMY, BLIPAMKAIONIYIO HCPBLIA
NpH3HAK II0H0OHA TpeyroJlbHHKOB.

6 CdopmynupyiiTe H JOKa:KHTe TeopeMy, BBIPAMKANIIVI) BTOPOH
NPUSHAK TOLO0HA TPEeyTrOIbHIKOR.

7 CohopMyIHpPYHATEe H JOKAKHTE TeopeMy, BLIPAKaloIlyio TPeTHI
NIpH3HAK IIOH00HA TpeyrolbHHKOB.

8 Kaxoii oTpes3oK HA3BIBAETCH CPeJHEH JHHUeH TPeyronabpHHKa?
ChopmymupyiiTe ¥ [OKaKATEe TEOPEMY O CPeIHel JWHWHW Tpe-
VTONLHUKA.

9 HorasuTre, 4TO MeAHAHBI TPEYTOJbHHKA IEPEeceKarTcsa B OJHOL
TOUKE, KOTOPAS JeiuT KMV MeAUaHy B oTHowenuu 2! 1, cuu-
TAHA 0T BePIIMHEL.

10 ChopmynupyiiTe W AOKaKHTE YTBep)KIeHHWe O TOM, UTO BEICOTA

NpPAMOYVTOIBHOIO TPeVIOJbHHEA, IPOBeJeHHAA M3 BepPIOHHBI IPA-
MOT0 YIJIa, pasjelseT TPpevroJbHHE Ha IOJ0OHBIE TPEeVIOJABHHEH.

11 CdopmyaupyiiTe W JORARHATE VTRBOPMKICHUA 0 TIPOINOPIIHOHAIL-
HBEIX OTpe3KaX B ONpPAMOVTOJLHOM TPeyToJbHHKE.

[Todotnme
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12 IIpueBeguTe ODpUMep DpelleHHA B3aJadYd HA OOCTPOEHHE MeTOHMOM
nogobus.

13 Paccrka:iTe, KaK olIpelelUTh HA MECTHOCTH BBICOTY IIpeiMeTa M
* o
PacCTOTHHE A0 HENOCTYIIHOU TOYKH.

14 OObacHure, KHakue jnse (QuUrypsl HasblBawTes Hou00HbIMH. Y10
rakoe Koadhunment mogodna puryp?

15 UYro HAZBIBAETCA CUHYCOM, KOCHHYCOM, TAHIEHCOM OCTDOID YIVIA
TTPAMOYTOJILHOTO TPEYroOdLAAKA?

16 Joraure, 4T0 €ciaM OCTPBIH YroJ OJHOMD IPSMOYIOJLHOTO Tpe-
VIOJLHHKA PABCH OCTPOMY YIJY IPYTOTro TPAMOYIOoALHOTO Tpe-
VTOJBHUKA, TO CHHYCEL 9THX YIJIOB DaBHBI, KOCHHYCEI 3THX YIJIOB
PABHBEI U TAHI'EHCHI 3THUX YIJIOB DAEBHBL.

17 Kaxoe PABeHCTEC HASBIEAKT OCHOBHEIM TPRHTOHOMeTDHUYEeCHEIIM
TOMECTEOM?

18 Yemy paBHBEI 3HAUeHHA CHHYCA, KOCHHYCA M TAHIeHca JJA VIJIOB
30%, 457, 60°? Oreer obocHyIiTe.

JlomorHUTEABHBIE 3aa9YH

710 Tpeyronvaukn ABC m A.B,C, momodusr, AB =6 cnya B eMyateralioo
CA =10 cm. Hawmbonpimaa cTopoHa TpeyroabHuka A,B,C, pasHa
7,0 cm. Haligure nBe apyrue cropoHsl Tpeyroasaura A B C,.

711 [Juaronans AC rpanenuu ABCD penuT ee Ha 1Ba II0JOOHBIX Tpe-
yroaeHura. Jloxkamwure, uro AC?*=a-b, rue a u b — oCHOBAHUSA
TPaneIInH.

712 Bwccertpucsr MD w NK Tpeyroneamka MNP nepecekaror-
ca B rouxe (O, Haiisgmre ornomenne OK : ON, ecim MN =5 om,
NP=3cm, MP="TcwMm.

713 OcxHopaHHe paBHOOeIPeHHOTO TPEYroJIbHHEA OTHOCHTCA K GOKOBOX
cTOpOHe Kak 4 :3, a BbicoTa, IPOBeJEHHAA K OCHOBAHHID, DPABHA
30 cm. Halinure orpessy, HA KOTOPBIE 9TY BRICOTY IEJAHT ODHCCEH-
TPHCA VIVIA TIPH OCHOBANMIHM.

714 m Ha mpogomzennn GOKOBOI cTopoHB (OB paBHOODEADEHHOTO
Tpeyroasnuka AOB ¢ ocnmoBanmem AB Bagra Touxka C Tak, UTO
Touka B memxnur mexay touxaMmiu O um C. Orpezor AC mepecekxaer
ouccenTpucy yraa AOB B Tourke M. Horaxkurte, uto AM < MC.

m Ha croporme BC TpeyroncHMEa ABC B3aTa Ttoura ) Tam, 4To

BD _ DC
AB  AC

=]
o
. |

. Hdorasure, uro AD — buccexkTpuca Tpeyroasaura ABC,
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716 Ilpamas, napaiueinsHad cropoHe AB tpeyronsHuka ABC, nenur
cropony AC B orsomerun 2 : 7, cunras or sBepmuHer A, Haii-
JUTE CTOPOHBI OTCEYEHHOIO TpeyrolbHura, ecau AB=10cmMm,
BC=18 cm, CA=21,6 .

T17 E Hoxaxkure, uro mearana AM rpeyronmoumka ABC geawT 1mo-
IoJaM JII000H OTpeloR, NapalilelbHEIH cTopoHe BC, KOHIIBI KOTO-
poro Je:xaT Ha cropoHax AEB u AC.

718 Jlsa mecra AB u CD pasHOli giausael ¢ u b D
VCTAHOBACHLI BEPTHKAMLIO A HEKOTOPOM
paccTOAHKMY IPYVT OT APYTra Tak, KaK MOoKazaHo 5 b
Ha pucyHEe 241. Kounwr A u I}, B u C coequ- @ ;1
HEHBEl BE€PEBKAME, KOTOPBIE HEpPeceKanTcsa B 4
Touke . Ilo JaHHBIM pHCYHEA JOKaRHTE, d

m X mn x x X
gyTo: Aa — g P =t Z =
) d b d i ) i b Puc. 241

HaiiguTe x U JOKAKHTE, UTO X He 3AaBHCHT OT PACCTOAHIIA o MeE-
ny mecraMu AB u CD.

X 1
?‘.t""-..[-

719 [orawmure, uTo TpeyronbHUKH ABC u A B/C, momobHBI, ecnH:

AB AC BM
a — = ,rae BM nw B.M, — meanadsl TPDEVroh-
} AIB] A]CI B].'W] I[ : ; ﬂ p 3
AC _ BH

D) 2A=rA, = A
HUKOB; 0) v A BH,
TpeyronsHuKoB ABC u A B ,C,.

rne BH u B H, — BeICOTHI
CrauaH ¢ vk.com/material100

720 Juaronany opAMoyroidbHol Tpanenumu ABCID ¢ npAMBIM yriom A
B3aUMHO nepueHguKyaapasl, OcroBaane AB paBno 6 cMm, a DORO-
Bag cropoua AD pasua 4 cm. Haiinure DC, DB un CB.

Tal* EOT]}EBDH C KOHIIaMH Ha OOKOBBIX CTOPOHAX Tpanelldw mapaJ-
JeJIEH e€ OCHOBAHWAM W TIPOXOJAAT HEPEs TOYRY Tepecedens JTra-
rougayiefi, Haliaure AJMHY 9TOTO OTpe3Ka, eCJIM OCHOBAaHHA Tpare-
IIMHA paBHEL a H b.

722 Jowraxxure, 4T0 BEPLIMHBL TPEYIOJUBHHUKA PABHOYHAIEHbLL OT LIP#A-
MOH, COAeprRaIle ero cpeanior JTHHWK,

723 JloxkaykuTe, WTO CEpPeAMHLI CTOPOH pomba ABIAITCA BCPIIMHAMHI
IpAMOYTOJIbHHKA.

724 Toupu M 1 N aApBIATCA COOTBETCTBEHHO cepelHHaMH ctopor CD

u BC napannenorpamma ABCD. HNoramure, uro npameie AM n
AN pgenmar guaromnans 50D na Tpu paBHBIC YACTH.

725 m BuccexrTpHca BHEOIHETO VIJIA IPH BeplouHEe A TpPEyroJbHH-
Ka ABC nepeceraer upamyioo BC B rtoure D. Hoxamwure, uro
BD _ DC
AB  AC’

HHadotuue

18? mpegsoabuENu



726 B Tpevronpumre ABC (AB= AC) depes cepeauny cropoHnl BC
NPORBefeHa OPAMAS, DAPAIIeNsHAS DuccerTpuce yraa A, Koropast
nepeceraer npamoic AR u AC cooTBeTcTBEHHO B Toukax D u F.
Howamwnre, utro BD=CK,

727 B Tpanmennuun ABCD c ocmopagnamu AD um BC ecyMMa ocHoBaHHH
paBHa b, gmaromans AC paera a, ZACE=¢. Haligure minoniaib
TPATIEIIHH,

728 Ha cropome AD mapannenorpamma ABCI ormeuena Touka K Tak,

1
yro AK = Q_KD Huarowans AC u orpesox BK uepecerarwrcsd B

roure P. Halipure nuowanes napasnenorpamma ABCD, ecau 1110-
maas Tpeyroasanka APK pasnaa 1 o,

729 DB npsmoyroanuod Tpameunun ABCD ¢ ocoopanmamu AD n BC
LA=28B=90°, LACD=90°, BC=4cm, AD=16cm. Hafigure
yriael O 1 D Tpanemun.

730 HJoramwure, 9TO MeMAHBI TPEYTOIBHUKA PAa3lHBAIT €ro HA IIECTH
TPEYTOJNLIHNKOR, TLIONAAN KOTOPLIX MOMapHo PABILI.

731 Ocumopanne AD pasmobeapennoil Tpanenoun ABCD B 5 pas 6oar
mie ocHoepaauAa BC. Bricora BH nepeceraer guaro"ans AC B Tou-
re M, nnowans rpeyronsauxa AMH pasaa 4 en?®. Haligure 1wio-
maae Tpaneruu ABCD,

T32* E Hoxayure, uto Tpeyronsunri ABC n A B, C, mameGH bl e aterial100

AB _ AC _ AD , roe AD u A,D, — bHcCeKTPHCHI TPEyrob-
AB,  AC, AD,
HHUEDE.

3ajauM HA NOCTPOeHHe

s L}

733 E,[[aH TpeyroiasHur ABC. IlocTpoiiTe TpeyroasHuk A, B,C,, no-
OoDHBIH TpevrolbHEKY ABC, nmaomank xoToporo B 2 pasza 60JbIIe
ILIOIIAdH TpeyroabHHEa ABC.

Tod E llaasl TpH oTpeska, AJAHHBI KOTOPBIX COOTBETCTBEHHO PABHEI
i ab
a, b n c. Illocrpoitre oTpe3or, JJIHHA KOTOPOro pasHa —,
2
735 llocTpoliTe TpevrodbHHK, €CJMH JaHBI cepelHHEBl €ro CTOPOH.

736 TlocTpoiiTe TPeyrodLHHE MO CTOPONE ¥ MeIHAIAM, MPOBEACHILIM
K ABYM JAPYVIHM CTOPOHAaM,
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Y 4 - T'nmasa IX
A ' OKpY’KHOCTB

' KRPYXHOCTE —
®

= —_— '

.|

OfHa W3 OCHOBHBIX TEOMETPUYECKMX uryp.
B 7 knacce Bl y3aHanu CBOWCTBA AMAMETPOB W XOpA, kacatenbk-

HOWM K OKPYXHOCTW, TEOPEMBI O BNWUCAHHOW W ONWCAHHOW OKPYXHO-
. CTAX TpeyroneHuka. B 3ToW rnase Mbl BEPHEMCSH K W3Y4eHWIO B3auM-
: ' HOro PacnonOXeHWs OKPYXHOCTW W NPAMONA, PACCMOTRUM Teopemebl
A / O B3aUMHOM PacnonoXeHuw ABYX OKpyxHOcTel. Byayr aokasadsl
N / CBOWCTBA YIMOB, CBA3AHHLIX C OKPYXHOCTLID, a Takxe Teopemsl

0 BNWCAHHOW U ONUCAHHOW OKPYXHOCTAX YeTbiPexyronsHUKOB.

OKpPY»XHOCTh U IPSAMBIE

76. BaauMHoe pacmoJo:xeHune
NPAMOH M OKPY/KHOCTH

B 7 knacce MBI JOKA3a1H, 4TO OKPYIKHOCTH M

npAMad He MOrvyrT HMeThb bosee ABYX GEIU;HH. TOYEeK

BeLiu BBIIENIEHBI TPpH CIOy4Yada B3aWMMHOI'C PAacIIoJIo-

JKeHHA OKPVIKHOCTH H NpAMOH. ITH (DHTYDPEI MOTYT
— HEe HMEeTh 00IIHX TOYeK;

— UMEeTh OAHY 00IVI0O TOYKY (TOorjga npamas
HA3LIBAETCH KAaCATENbHON K OKPY:KHOCTH);

— HMeTL JBe o00mme ToOYKH (B 2TOM cJaydae

NpAMAadA Ha3bBIBAETCA CEeKYIIel OKPYHHOCTH).
Bzaumnoe pacnosiozKeHue OKPYRHOCTH U NpH-

MOl 3aBMCHT OT PACCTOAHMSA OT LEHTPAa 3TOH OKpPYH#-

HOCTH A0 aaHHOM npamoii. IIpoBeném uccaegoBanue
HX B3AMMHOTO PACTIOJOXKEeHHd.

Ecnn npaMas DpoxoauT dyepes LUeHTP OKPYHKHO-
CTH, TO OHA HDepeceraeT OKPVIHHOCTE B IBVX TOUHAX —
KOHIIAX JHaMeTpa, JeXKAaIllero Ha MpAMOM.

IlyeTn mpaMad p Oe TPOXOAHT uepesd menTtp O
oxpysaHOCTH paguycea r. Ilposeném mepneHguRyaAsap
OH g npamMmol p 1 obosHauUM DYHEOH d IJNUHY 3TO-
ro nepueHAHMKYJApa, T.e. PacCTOAHHEe OT IeHTpa
OaHHOH OKPYKHOCTH [0 npAmoi (puc. 242).

Crauad c vk.com/material100
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Hcenengyem BzaMMHOE pacnoioyKeHHe NpAMOii
H OKPYKHOCTH B 3aBHCHMOCTH OT COOTHOIIEHHS
Meaay d 1 r. BosMOIKHLI TP cavaad.

1) d<r. Ha upamoil p or Toukn H orinomum
ABa orpeaxka HA mw HE, NAHHBI KOTOPBIX PaBHLI

Vré —d? (pwe. 242, a). Ilo reopeme ITudaropa
OA= JOH? + HA = |d + (ri-d?) =r,

OB= JOH?+ HB? = (d?+(r?-d? =r.

CnenopareiabHo, Touknm A wu B nesar Ha
OKPVHOCTH M, 3HAYMUT, ABJAAKOTCH OBIIHMHA TOUKA-
MW OPAMOH p U JAaHHON OKDYHHOCTH.

Hoxamem, 4To nNpaAMad p W JanHasd OKPYIK-
HOCTb HEe MMeT Apyrux obmmux rouer. Ilpeamnomno-
MM, YTO OHM MMEHT elle ogHy obuiyviw roury C.
Torpa meguara O pappobeIpeHHOID TPeyVIOJIbLHHEA
0OAC, poeegénaad kK ocHoRaauo AC, gRpageTcd BLI-
COTOI 3TOro TpeyrojasHura, nosromy 0D 1 p. Orpea-
kx O u OH mve coBnagawr, Tak Karx cepeguua D
orpesrka AC He coBrnajgaer ¢ Toukol H — cepennHoil
orpesxka AB. Mo moayuunas, 4To M3 Tourx () nopo-
BEACHLI [Ba OepmeHAnkyaapa (orpeskn OH u OD)
K MPAMOV p, YTO HEBO3MOKHO,

Hrar, ecnm paccrosHue OT LEHTPA OEPYIXR-
HOCTH [0 NpPAMOH MEHBIIe paauyca OKPYHKHOCTH
(d <r), To npaMasa 1 OKPYKHOCTH MMeIOT JABe oDIIHe
TOYKH.

2y d=r. B saTtoMm cnyuae OH =r, 7. e. Touka H
JIEXXUT HA OKPYKHOCTH M, 3HAYMUT, ABIAAeTca o0
mel TOYKOH NOpAMoH H oKpy:HOocTH (puc. 242, 0).
IIpamaa p M OKPYIKHOCTL HE HMEIOT APYTHX 00HIIX
TOYER, TAK KaK a5 Jiboi roukn M npsamoi p, or-
InuHol or Touku H, OM =0OH =r (gagnognag OM
OoJbpille HepoeEIHKEVIApa OH), m, clenopaTelbHO,
Touka M He Je:HHT Ha OKPY:KHOCTH.

Hrax, ecan paccToanHe oT HeATpa ORpPYEK-
HOCTH /10 NPAMON PaBHO pPaJaMycy OKPYKHOCTH, TO
NpAMAaA H OKPYHHOCTh HMEHT TOJBKO OJHY OOLLYH
TOYKY.

190
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3) d=>r. B srom cavuae OH>=r, 1osTo-
My Jaas 0ol roukw M npsmoir p OM=20H =r
(puc. 242, ). CaegoBarennno, Touka M mHe JIeRKHT
HA OKPYIKHOCTH.

Hrar, ecan paceTosiHHe OT IEHTPa OKPYMXEHO-
CTH /0 npAMoil 0oablue paguyca OKPYKHOCTH, TO
NpAMAafg H OKPYAKHOCTh He HMEIT 00IHX TOYeK.

77. BaauMHOe pacrnoJokKeHHne
ABYX OKPYHKHOCTEH

BoiicHuM, Kak MOryT ObITh pPacnojoxKeHbl I10
OTHOIIEHUIO [Py K JAPVIY JiBé OKPYHKHOCTH C IEH-
rpamd O, 1 O, 1 paguycamya R 1 r cooTBeTCTBEHHO.

OxpyvEHEOCTH ¢ ODIHM IeHTPOM H pasiaud-
HEIMH paJHyCcaMH HalLIBAIOTCA KOHIEHTPHYeCKHMH
(puc. 243). B sromM caydyae OKpPY:KHOCTH HEe HMeEIOT
00X TO4YEeK, BCe TOYKH OJHOM H3 OKpYyKHOCTEH
ABAAIOTCA BHYTPEHHHMMH TOYKAMHM OTHOCHTEJIBHO
NPVTOii.

OTMeTHM, YTO JIBE OKPVYIKHOCTH € pPa3HBIMH
IeHTPpAME He MOryT HMeTh GoJiee JBYX oOOmMX To
yek. HomycTum, uTo 3T0 He Tak. IIycTh ABe OKpPVE-
HOCTH ¢ meHTpamMud O, 1 O, uMeloT TpH 00NIHe TOU-
x A, B u C. Tag Kax Kamxkjgada ua touex O, u O,
paBHoyaaaena ot touex A4, B u C, o Toukn O, u O,
JEFHAT KK HA CEPEJITMHAOM TEePTeHANKYIApPe {| K OT-
pesry AB, Tak M Ha CEPeSUHHOM IEPIeHIUKYIsIpe
I, ® orpeary BC. Ho rorga pasiuusbie upsiMbie | u
l, mpoxogdaT yepes ase Touky O, u 0,. 3T0 IPOTHEO-
PeurT aKCHOME: Yepes Mobble IBe TOYKH IMPOXOJHT
npaMas, H MPHTOM TOJBKO OJXHA.

PaccMmoTpuM OEpV:KHoCTH, IIeHTpBRI O 1 O,
KOTOPBEIX He coBIajaroT. ObozHauuM d paccTodHHe
Mexay Touxamu O, u O,. Ilyers gaa onmpedeaéHHo-
et R=r.

Ecnu oRpy:HOCTY MMEHT jBe 0DLHEe TOUYKH,
TO TOBOPAT, YTO OHU Ilepecexarorcsi. Ha pHcyHEax
244 a, 0 OKDPYEHOCTH IIepeceKaloTcd B Toukax M,
u M,. 3aMeTHM, ITO B TOM cayuac d <R+ r manm
d>=R—r.
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d>R-r
Puc. 244

Ecin aBe OKpy;XHOCTH MMEIOT OAHY OOIIYIO
TOUKY, TO TOBOPAT, UTC OHH Kacawrted. B aToM
cnydae o0Iasa TOYKA OKPYKHOCTEeH Ha3bIBaeTCH
rouroil kacanus. Ha pucyare 245, ¢ oxpyixHO
CTH KACAKTCA BHYTPEHHHM oGpa3oM, B 3TOM CAY-
yae d = R — r. Ha pucynke 245, § OKpy/RHOCTH Ka-
CATCH BHemHMM oOpaszom, npu srom d=H+ r.

Ha pucyere 246, a BCe TOYKH ORPYIKHO-
cTu ¢ HeHTpoM O, ABIAKTCA BHYTPEHHHUMH TOU-
EAMH OTHOCHTENLHO OKPVEHOCTH ¢ IeHTpoMm O,.
B Takom cayuae roBopAT, UTO OJHA OKPYIKHOCTH

JeKHT BHYTpH japyroi, upu arom d<ER-—r. Ha

pucyare 246, § oHpyYHHOCTH HEe HUMEHT O00LIMX
TOYEK M HH OJJHA W3 HHUX HEe JIEKUT BHYTDH IpPY-
roii. B aTom einyiuae roBOpAT, UTO OKPY:KHOCTH C
neaTpoM (J,JIeIKHT BHE OKPYMKHOCTH € TEHTPOM
0O,. Ilpu stom d >R+ r.

Yrobsl BBISCHUTL B3AUMHOE PACIIOJIOMHEHUE
IBYX OKDPYMHOCTEH, JOCTATOYHO CPAEHWUTL pac-
CTOAHHE MEMJY UX HeHTPAMH C CYMMOM HJIH pas-
HOCTBIO PAJHYCOB.

d=R-r

d=R-+r
Puc. 245

a) 6) '

Puc. 246 d+r<Ruau d<R-r d>=R+r
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IIpexpae uem cOPMYIHPOBRATE U JIOKA3AThH
TEOpeMY O B3aMMHOM PAaCHOJOMKeHHH ABYX OKDPYIK-
HocTell, ybeguMcAa B COpPaBedJHBOCTH CJedVIOIIeTo
VTBEePKAeHHA.

Jlemma!

Eenu mas pous @, b 1 ¢ TPEX MAHHBIX OTPE3KOB
BRIMOJHAWTCH yeaosua: ¢ + b > ¢, b + ¢ > a,
a + ¢ > b, TO CYIIECTBYET TPEYrOJABHHNE, CTOPOHBI
KOTOpPOro papHbl TaHHBIM OTpe3KaM.

JokasaTeiasCcTBO

Ilyers e=bza. [oramkem, 4YTO CYILECTBY-
eT TpevroiabHHE ABC, B KRoTopom AB=¢, BC=a,
AC=b. [lng saToro cHauala JoKayKeM, UTO ¢ >}, Tle
y= hu+f"‘= - at )

2¢

IIo vcrmoru a + & >¢, moaToMy a>c—bh. Tak
Kax ¢=26b, to ¢’ =(c — bF. H3 storo HepapeHCTBA
caenyer: a’>¢2+b2— 2¢b, orkyna 2¢b> b2+ ¢2— a2,
YUUTBIBAA TO, KAK OOPeAeJEH OTpe3oK ¥, mogyda- A
em: 2¢hb > 2cy. Crnenoparensno, b>y. Ho ez b, no-
ATOMY € = lf.

IIvers AB =c¢. Ha nyvue AB OoTI0EHM OTPE30K
A=y, Tak Kak y <¢, To Touxa f nexur ma orpes-
xe AB. PaccvMorpuMm npamMyio [, OpoXoldlivio dUe-
pes Toury H w mepmenaukyaapayo AB (puc, 247).
Ha sroil upsamoit or rouku H oriaoxum orpesox
HC=/b?—y*. Joramxem, uTo TpeyrolsHUK ABC — C a B
HCKOMBII. Puc. 247

ITo Teopeme Iucparopa nng Tpeyroacunka ACH
umeem AC2=AH?+ HC?2 unn ACP =12 + (b2 — y2) =b*,
oreyaa AC=25.

[Toka:xHuTe caMOCTOATE/NBHO, IPUMeHAA TEope-
my IIndaropa ana rpeyronseunka BCH, uro BC=a.

Hrar, B rpeyronsure ABC BC=a, AB=c,

AC=b.
Jlemma nokaszaHa.

Crauad c vk.com/material100

L Jlemmoil HaskIBaeTCA BCOOMOTATENbHAaSA TeopemMa, C II0-

MOILLK KEOTOPOH JOKASLIBAKTCA CUeIYVIOWMe Te0paMbl.
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JamMeuyanmue
Breifop oTpeaxka iy B JOKa3aTEIbCTEBE JEeMMBI

cIeaveT M3 AoKasaTeabcTBa (popmyasl ['epoma ansa
BBEIYMCJIEHUA IIIOMIAAN TpeyroabHUKa (m. 62).

Teneps AoKaxXeM TEOpeMy 0 B3aMMHOM PAacIio-

JIOKEHUH JIBVX OKPYIKHOCTEH.

Teopema

IIyers wenTpsl O, 1 O, IBYX OKPYHHOCTEH ¢ pagny-
camu R u r He coBmagaror, 0,0, = d, Torga:

1) OKpPYVIKHOCTH mepecekaores, ecqm R — r < d <
< R4+ruRz=2r;

2) OKpPYRHOCTH KAacawTcesd BHeIIHUM oDpasom, ecian
d=R+r;

3) OKpYRHOCTH KacalwTcia BHYTPeHHHM ob6pasom,
eccrud =R —ru R>r;

4) OKpPY/RHOCTH He HMeNT O0IMX ToYer, NMPHYEM
OKPYXHOCTE ¢ LeHTpoM (), pacnojJo:eHa BHe
OKPYHHOCTH ¢ HeHTpoM O, eciun d > R + r;

D) OKpPYRHOCTH He HMEIT ODIHX TO4YeK, NPHIEM
OEPY/EHOCTE ¢ HeHTpoM (J, pacnojioikeHa BHYTPH
OKpy:xHOCTH ¢ ueHTpoM O, ecnd < R —ru R > r.

Crauad c vk.com/material100

JlokazaTebCTBO

[Ipuseném morkasarenberBa An#A caydaes 1 u 3.

1) Ecou d>R-r, o d+r>F. Tax =xax
d+R>R, a R>r, To d+ R>r, Takike 1o yciIoBWIO
R+ r>d. 1llo porazaHHON JIEMME CYLIECTEYET TPe-
yroamsEuK O, M,0,, B woropom O,0,=d, O,M,=R,
O,M,=r. Torma touka M, HpHHALIEHUT HAMKI0I
H3 ABYVX OKPVKHOCTEHH.

IIyete Touxa M, cmmmerpmtna Touxe M,
OTHOCHTEABHO Ipamoid (0, (pue. 248). Toraa
OM,=0M,=R, O;M,=0,M,=r, nosromy Touka
M, Takxe NPHHAIJIEHKHT KaXI0M OKPVKHOCTH H He
coBriagzaeT ¢ TouxoH M,. MTak, OKDYVIKIOCTH HMEIOT
nBe 00IOUE TOYKH, TO ECTh MePeCcerKarT .

3) Ha nyue O, 0,0oranoxum orpesor O, K, ninu-
Ha KoToporo paBHa H. M3 ycrmoBma ciaemyer, |UTO
d < R, nosromy Toura (), JCHKAT MERAY ToukamMm O,
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u K. Torga nnuHa orTpesra O,K pasra r. Ilocrons-
ky O K=R, a O,K =r, Touka K TpHHALICIKHAT Kak-
IoH H3 IBYVX OKpviHocTeH (puc. 249),

JlokaskeM, 9YTO B OTOM CcJay4Yae IAPYIAX 00-
MIAX TOYEK y OKpv:KHOcTel Her. lelicTBHTENbHO,
nra adoi tourkm M orpymBEOCTH ¢ HeHTpoMm (O,
orauyHoi or tourku K, OM <00, + O,M unn
OM<d +r. U3 ycioBua cunenyer, uto d +r=Rh,
nostomy O.M < R. 910 03HadaeT, 4TO KaKjasd TOd-
ka M OEpYMHHOCTH ¢ IeHTpoM (J,, OTIHUYHAA OT TOY-
K1 K, ABIdeTcA BHYTPEHHEH OTHOCHTEJILHO OKPYIK-
HOCTH ¢ neuTpom O,

Tarxum oDPa30M, OKPVIKHOCTH KACATCT BHYT-
peraum oOpazom. HoKazareascTBa OCTANBHBIX CJIY-
YAE€B B3AMMHOI'O PACIHOJOMKEHUA JABYVX OKPYIKHOCTEN
HpOoBeHUTe CAMOCTOATENLHO (eM. 3agaun 798—T6()).

Teopema mokasana.

Cneacreune

Ecan gee orpy:rmuoctn ¢ pnenrpamu O; u O, nepe-
CeKaITCHA, TO TOYKH HMX NepecedyeHMs He JiesKaT Ha
npamoi ,0..

Ecau okpyxHOocTH ¢ neHTpamMu (), u O, kacawrces,
TO TOYKA KACAHHA JeKHT Ha npamoi 0,0,.

78. O6mie kKacaTrenbHBIE ABYX
OKPYKHOCTEH

Eenn pme ogpyspoctd ¢ medTtpamu O uw O,
KACAKTCA BHEIIHHM HWIH BHYTpPEHHHM o00pasoM B
rouke K, 70 TOYKA RACAHUA Jexur HA upsasmoi 0,0,.
Torpa npaman [, opoxogAanias depes TouRyY K H mep-
MeHIUKRYIApHAaT K npamoit O, 0, (puc. 250, a, 6), aB-
IdeTcd KacaTelbHOH K KaXIOH M2 OKPVIEHOCTeH
(o6BacHEATEe modemy). B TaxoMm caydae rosopAT, 4UTO
npamMaa | gBadeTcA o00ImeH KacaTeJdbHOH TaHIILIX
OKPYHHOCTeH.

Hayuyum Borpoc o KoanyecTse 0DIIMX KACATE b
HBIX JABYX OKPYKHOCTe,

Ecnu Bce TOYKM OJHOH OKPYMKHOCTH SABJIAKOT-
¢A BHYTPEHHHUMH OTHOCHUTEJNBHO APYTrod OKpPYKHO-
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CTH, TO TAKHE OKPVXHOCTH He MMelT obIuX Ka- a) |
caTeNlbHBIX.

B cayuyae xkacaHHA OKPYXKHOCTEH BHYTpPeH-

HHM oOpasoM (cM. puc. 250, a) cyOlecTByeT eJHH- =
cTBeHHada oO0miaa KacatelbHada. Eciam ase oKpyx- K
HOCTH IepeceKalmTCH, TO OHH HMeloT ABe obigue
KacarensHbie (puc. 251).

Ecan OKpYRHOCTH KacaloTcd BHEIIHUM 06-
pasomM, OHH HUMerT Tpu o0uMe KacarelbHbIE
(puc. 252).

Ecin Bce TOYKHM KamxA0H OKPYIKHOCTH SAB-
JIAITCA BHEIMHUMH OTHOCHTEJILHO APVIOH OKPVIK-
HOCTH, TO 3TH OKPYV/KHOCTH MMEIOT MeThsIpe obImue
KacaTeJabHBIE (puc. 253).

O0myo KacaTelbHYI0O K JABYVM OKPYKHO-
CTAM HASLIBAKT BHCITHEH, €C,I 008 OKPYRHOCTH
JeKAaT M0 OJHY CTOPOHY OT 3TOH KaCaTelbHOI.
Haupumep, Ha pucyaxe 253 upambie N K, u
N,K, — BHellHHEe KACATElbHbIE OKPYKHOCTEI.

O01y0 KacaTeJIbHYH) K JIBYM OKPY:KHO-
CTAM HA3BIBAKT BHYTPeHHEH, eclH OKPYHHOCTH
JIesKaT MO pasHbie CTOPOHEI OT 3TOH KacaTelbHOI.
Ha pucvare 253 mpamere S, T, u S,.T', — BHY-
TpeHHHEe KacaTeJLHBIe OKPVAHOCTeH. Pwuc. 250

¢%.com/material 100
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HDHI{TH'—IEUI{IIE JaJlaHHA

737 Haueprure upsamyio @ 1 ormerbsre Toury O, He JeMALLYI0 HA 3TO0M
npamoi. TlocrpoiiTe oKpyEHOCTE ¢ TeHTpoMm O Tax, 9TodLI oHA:
a) He HMeJa ¢ NpaMOl a 0DIOHX ToueK; ©) mepecexajgachk ¢ Ipa-
MOH & B IBVX TOUKAX; B) Kacalachk OpAMOH d.

738 Haueprure npavyio g w orMerskTe Ha Hen Touaxy M, Tlocrpoiite
OKPVIKHOCTEL Tak, 4TOOLI OHA KacajJach IpAMOI ¢ B Touke M.

739 Haueprure upsamyio u ormersre Ha Heil pse Ttouru A u B. Ilo
CTPOHTE OKPYAHOCTH C TEHTpaAMW B TOoYKaxXx A uw B tax 9TodbI:
a) OKPYIKHOCTH He MMeJIH 00OIMX TOoYeK M OHA OKPVKHOCTE Jie-
;Kajda BHYTPH Ipyroi; ©) OKDPVIKHOCTH He HMelIH oOIIHX TodeE
M OJHA OKPYMHHOCTbL JIEMANA BHE JAPYIOiH; B) OHPYMHHOCTHU Lepe-
CEKAJTNCE B IRYX TOUKAX; I') OKPY/KHOCTH KACAJTHCE BHENTHHM 00-
pazoM; ) OKPY:KHOCTH KacalHuCk BHYVTPeHHHUM 00pasoM.

Jamaum

740 IlvcTe ¢ — paccTogHHe OT IeHTpa OKPV/KHOCTH pajmyca r 1o Ipa-
Mo¥i p. KakoBo BzanMHOe PACIOJOMKeHHe IPpAMOI p H OKPV:KHOCTH,
ecni: a) r=16cm, d=12cm; 6) r=dcMm, d=4,2cMm; B) r=17,2 oM,
d=38,7Tnm; r) r=8cm, d=1,2 nm; 1) r=5c¢cm, d=50 mm?

741 DPaccTogHEHe oT TOUKH A J0 IIeHTpa OKPVEHOCTH MeHBIIe PATH-
yea. Horamure, 4ro n1:06ai UPpAMas, NPOXOAAILAA YEPEICEOHEY 1 om/material100
ABJAETCH CERVITEN M0 OTHOMTEHWID K AAHHOW OKPVIRHOCTIH,

742 Eﬂaﬂm kBagpar OABC co ¢TOpoOHOI, paBHOH 6 €M, 1T OKDYKHOCTE
¢ menTpoM B Touke O pagmyea 5 ev. Kaxne us npavoix OA, AB, BC
H AC gRag10TcA CeKVIIMMH II0 OTHOIIEHHIO K 3TOH OKpPYVHHOCTH?

743 Paguyve OM orpyxuocTH ¢ nearpom O genur xopay AB nouno-
aam. Jlokaskure, MTO KacaTeabHasd, OPoBenéHHad Jepes TOYKy M,
IapaniaelbHa Xopjde AB.

744 Tlpsvmas AB gacaeTcs OKPY:RHOCTH ¢ eATpoM O paguyca r B ToU-
ke B, Haingure AB, ecaun OA=2c¢m, a r=1,5 cm.

745 llpaman AB wacaercH okpy:HocTH ¢ nenrpom O pazuyea r B TOU-
ke B. Haiigure AB, ecau ~AAOB=60°, a r=12 cm.

746 Ilpambpie M A 1 ME racamoTca OKPVHKHOCTH ¢ DeHTpoM O B Tou-
kax A u B. Toura C cummerpuuHa Toure (J OTHOCUTENLHO TOU-
ku B. Horamure, uro LAMC=3-BMC.

747 E M3z wormor puamerpa AB JaHHOH OKPYRHOCTH IDPOBEJSEHBI
MePICHINKYAapH AA, mw BB, K KacaTenbmoil, KoTopas He mep-
NeHIHKYIApHa K auameTpy AB. JMogamuTe, UTO TOYKA KacaHud
ABJIAETCH cepejHHOH orpesra A, B,.

748 B opamoyroasHoll Tpanenuu ABCD ZA=/D=90° Joramna-
Te, 4To: a) npaMaa A gRIseTcsS KacaTensHOW K OKPVAKHOCTH
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¢ DedTpoM B pagmyveca AB; 0) npamaa CD apideTcda KacaTelIbHOH
K OKpPYHOCTH ¢ ueHtTpom A paguyca AD; B) upaman CD He uB-
JAETCA KACATENRHOW K OKPYIRHOCTH ¢ neAaTpom B pagnvea BC.

749 Otrpesox AH — nmepneHAMKVagp, TPOBEIACHHLIA M3 TOYKH A
K NIpAMOi, IpoxXoadinedl d4eped meHTp O OKPVKIHOCTH pagH-
yvca d cmM. fABirgerca nu mpamag AH kKacarenbHOH K OKDPYIEHO-
CTH, ecnH: a) OA=5cm, AH=4cm; 6) FHAO=45", OA =41 cmMm;
B) ZHAO=30°, OA =06 cm?

750 Papuycenl 1BYX LEPECEHAKIUUXCH OKPYHHOCTEH PABHBL 5 cM u
3 cm, Rakum neasim ducaoM MOMEeT OBITh PACCTOSHUE MEMKIY HX
MeHTPaAMI?

751 JIBe oKpyV/KHOCTH PAJHYCOB 7 CM M 3 CM KAacaloTcd BIYTPEHHHM 00
paszoM. HafizuTe paccToAHHe MeKIY HeHTPAMH 9THX OKPYHKHOCTEH,

92 JIpe oxpyviHOCTH paguvcoe 10 cM 1 6 cM KacamTcA BHEIIHHM 00-
pasom. Hafiaure paccToAHNE MeXRIY IeHTPaMH 3THX OKPV:HHOCTEH.

793 Oxpy:EHOCTE pajuyca 8 cM pacloiodieHa BHEe OEPVIKHOCTH Da-
auyea r. Kagum nensiM ducioMm MO:eT ObITh £, €C)l PAcCTOAHie
MeRAY LEeHTPAMH JTHX OKpYV:EHOCTeN paBHo 14 cm?

794 OmpegenuTe B3aMHOE PACHONOKEHHEe ABYX OKPYKHOCTEH, pagmy

CBI KOTOPBIX PABHEI 5 W 9, eciu paccTodHHEe MeXIV UX IeHTPAMH
pasHO: a) 16; 6) 14; 8) V; r) 4. : o
CkauaH ¢ vk.com/material100

755 Croapko o0IHX KACATEILHBIX MMEIOT ABC OKPVIKHOCTH ¢ IIeHTpa-
M Oy 1 O, u paguyvcamu B u r, ecan: a) 0,0,=12 cm, R=8 cm,
r=6 cm; 6) 0,0,=12 e¢m, R=8 em, r=4 cmM; B) 0,0,=12 cm,
R=6c¢cm, r=4cm:r) 0,0,=2¢cm, R=8 cm, r=6 cn; 1) 0,0,=3 cm,
R=5cm, r=4 cm?

756 E Tpu paBOLIC OKPVAKHOCTH pagdyca r KacalwTcd IpyT Apyra
BHeITHUM ob0pasomM. HaliguTe cToOpoHBI H yIJbl TpeyroldbHHEA,
BEpLLI.HH.HMM HOTOPUI‘D HENAHYTCH: EI.]' LI,E.H.’I.‘[.}I:.I. JaHHBIX DRp}’Hi.HD—
cTel; §) TOUKH Kacalud JAaAHLIX OKPYIKHOCTCH,

797 B vron, paepsabiid 60°, BlIHMcaHBI JBe OKEDY:KHOCTH, HacalluecdH
Ipyr Opyra BHeIIHHAM ob0pazomM. Pamgmyc MeHbBINIeH OKPYKHOCTH
paged r. Haligure paguyc 00abIOel OKPVKHOCTH.

708 JlokamuTe VTBep:JeHHNe 2 I3 TeopeMbl O B3aHMHOM PacIogo-
HEHUK OKPYMHHOCTEN! ecjd PACCTOAHME MEMAY LEeHTPAMM JBYX
OKPVIRIOCTEH PaBHO CYMME PajHycOB OTHX OKPVMKHOCTEH, TO
OKPVKHOCTH KacalTcd BHeEIIHHM 00pasoM.

759 Jlowkayxwure yTRepiRAenue 4 W3 TEOPeMBl O B3aUMHOM PAaCTIONO-
JKeHHH OKDPYJKHOCTeH: eciM PACCTOSHHE Me:dIy IeHTPaMH ABYVX
OKDVKHOCTell GoJblle cyMMBl PATUYCOE 3THX OKpPY:EHOCTeil, TO
ORPYARHOCTH He UMEIT O0IHX TOYeK, MTPUYEM OJHA OKPVIKHOCTE
JEMHUT BHE OPYTOH OKPYKHOCTH.

ll 98 Faaea TX



760 JlorammuTe VTBepEJIeHHe D 13 TeopeMbl O B3AHMHOM PACIIOJIO-

761

HMEHUU OKPYIKHOCTENH: el PACCTOHHUE MEeMJAY LEeHTPAMU ABYVX
OKPYVI/RIOCTEH ¢ HepPaBULIMH PATHYCAMH MEHLINC PaA3HOCTH pagny-
COB, TO OJHA OKPVIKHOCTE JeKHT BHYTPH APYVroil OoKPY:KHOCTH.

IMocTpoiiTe KacATENBHYIO K JAHHONH OKPVIRHOCTH, TPOXOJSIIYVIO
qepe3 JaHHYVE TOUYKY BHE OKPViKHOCTH.

Pemenue

IlyeTs maHBI OKPVIKHOCTE ¢ IeHTpOM O H
paguycom R 1 touka M BHe pTOH OKPYIR-
woctu. Iyers OM =d. Tak xax Touxa M —
BHeOIHAA, To d > A. [JooyeTum, 4To 3amada
pemrera u MK — wmcroman KacaTeabHAS
(puc. 254). Tar rax npamaa MK nepnen-
TUKEVIApHaA paguycy OK, To pemeHue 3a-
AAYM  CBOAMTCS K IOCTpoeHHH) Touku K pu. 254
OKPVKHOCTH, I18 KoTopoH yvroa MKQ npa-

MOH. ITY TOUKY MOMKHO IIOCTPOUTE CAeIVIOIOUM cOpasoM: CTPOHM
orpezor OM m ero cepeauny O),. 3areM CTPOMM OKDYIKHOCTH

¢ nedaTpom O, pagmyeca O.M = ;—d. A aTHX ABYX OKDVIKHOCTEH
paccTogHHEe MeXKJIV HX [IeHTPaMH MeHBbIIe CYMMEI pPagHyCcoB

1 - 1
(z—dc::R-l— Ed , TIOPTOMY OKPVKHOCTH HEpeceKaioTcd B ABYX TOY-

kax K u K|, [Ipavuie MK w MK | — ncRoMBIe KacaTeTsreste,cvarpm/matenal100

kak MK | OK u MK | OK,. [HeiicrsurensHo, yrast MKQO u
MK O, BOHCaHNLIC B OKPY/KHOCTL ¢ IeaTpoM (), omupalnoTcs ma
IMOJVOKDV:XHOCTH, IIO3TOMY OHH IIpaMble. Kax BHIHO H3 pellle-
HUH, 38/1a48 UMEeT JBA PeLIeHUH.

E IleHTpanbHble ¥ BOMCAHHBIE YIJIbI

79. 'pagycHas Mepa AyrH OKPYKHOCTH

OTMeTHM HAa OKPV/AKHOCTH JIRE TOUKH A m B,

OHu pasfensoT OKPY:KHOCTL Ha JABe ayru. Yro-

OBl pasnU4aTh 9TH AYrH, HA Ka)XJoil U3 HUX OTMe-

YalOT NPOMEKYTOUHYID TOUKY, Hanpumep L m M B
(puc. 255). Ob6osznavator gyru Tak: v ALB u wAMB.

Huorpa mecnonsayerca obozHaueHne 0e3 INpPOMeRY-

TOYHOH TOuKM: wAB (Korza gcHo, 0 KaKol M3 IBYVX T,

AyT MIET pedb). Puc. 255

A

I 99 O g He 1 06 i



HOvra HasplBaeTcd NOJAYOKPYKHOCTBIO, €CIH
OTPEe30K, COeAHHAIIINI ee KOHILI, ABJIAETCA JHAa-
merpom oxpyixHocru. Ha pucyure 256, a usobpa-
JEeHBl JBe MOJVOKPVIKHOCTH, OJHA H3 KOTOPHLIX BEI-
JeJjieHa IBETOM.

Yron ¢ BepHIMHOH B LUEHTPE OKPYKHOCTH HAa-
3LIBAETCH €€ HeHTPAJBHBIM YrjaoMm. IIvcTh CTOpPOHEI
OEHTPAJIBHOTO YIVIA OKEDYMAHOCTH ¢ neHTpom (O nepe-
cexalT eé B Touxkax A u B. IlerTpanbHOMY yIay
AOB coOTBETCTBYIOT IBC AVIH ¢ KoumamMu A u B
(puc. 256). Ecnu yron AOB pazgepHyThli, TO eMy
COOTBETCTBVIOT JIBe NOJMVOKpPY:HOCTH (pHc. 256, a).
Ecan yronm AOB mepassépRAyTHEIH, TO TOROPAT, HTO
ayra AB, pacnoJoXeHHAs BHYTPH STOrO  VIJa,
MeHBIIe moayokpy:EHocTH. Ha pucyare 256, 6 ora
Ayra BeiieneHa useroM. Ilpo apyryio ayvry ¢ KoHia-
MH A 1 B roBopAT, UYTC OHA 00JbIIE MOJYOKPYHHO-
¢t (ovra ALB na pucyvuxe 256, 8).

JIyry OKpYKHOCTH MOMHO H3MEDATH B TI'pa-
nycax. Ecam gyra AB okpyxHOCTH ¢ HeHTpoM O
MeHbIlle MNOJYOKPYKHOCTH MHJIN ABJAETCA IOJy-
OKPY:KHOCTBIO, TO €€ rpaaycHas Mepa CYHTaeTcs
PABHOH rpagycHOH Mepe HeHTpaiasHoro yraa AOB
(puc. 256, a, 0). Ecan me ayra AB Doasme moJry-
OKPY/KHOCTH, TO €€ rpajycHasi Mepa cuUMTaeTcda paB-
voit 360° — LZAOB (puc. 256, 8).

CrepoBareibHo, cyMMa TPAJYCHBIX Mep IBYX
AYT OKPYIKHOCTH ¢ o0muMH KoHuamu pasHa 360°.

Ipaayveras wepa ayru AB  (nyrm ALB),
Kak | caMma jayra, obosHadaerca cumseojgom _AB
(- ALB). Ha pucyvare 257 rpagycHag Mepa IVIH
CAEB pasra 145°. ObpiuHO TOBOpPAT KpaTro: «lyra
CAEB papma 145°% m mumyr: «CAB=145". Ha
aTOM ke pHcyHEe < ADB=360"-115°=245",
wOCDB=360°-145"=215°, o DB=180°.
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80. TeopemMa 0 BIHCAHHOM YIJI€e

¥YroJs, BepIIHHA KOTOPOrO JIEKHT HA OKPVIEK-
HOCTH, & CTOPOHBI IepeceKalT OKPYKHOCThb, HA3BI-
BAETCA BIIHCAHHBIM YTJIOM.

Ha pucvure 258 vron ABC pnHcaHHLIH, IVra
AMC pacoonoskeHa BHYTPH 3T0r0 yraa. B raxom
caydae TOBOPAT, UTO BIHCcAHHLEIN yroa ABC ommpa-
erca Ha ayry AMC. JokamxeM TeopeMy O BIOHCAH-
HOM yrJe.

Teopema

Brnucanneii yroa uamepsaerca MOJOBHHOM JAYyrH, Ha

KOTOPYH) OH ONIKMPAaeTCH.

JlokasaTeascTBO
IMyers £ZABC — BUHCAHHEIN YTOJT OKPYVACHO-
et ¢ mentrpom O, onumpamommica ua gayry AC

(prc. 259). Hoxamen, 94TO iABC=;— v AC. Pacemor-

PHUM TPH BO3MOMKHBIX CHyYas PaCHoIOMeHIA
ayua BO orrocurensro yroma ABC.

1) Jiya BO cornagaer ¢ 0OJHOH H3 CTOPOH
yraa ABC, nanpumep co croporon BC (puc. 259, a).
B arom cayuae gyra AC MeRBIe MonyvoKpyRHOCTH,
nostomy LAOC=_AC. Tar rax yron AOC — BHel-
HHH VroJd papHOoDeIpeHHOTO TpeyroabHHEa ABQO,
a yrael 1 1 2 mpyu ocCHOBaAHMHM paBHODEAPEHHOTO Tpe-
VIOJIBHHEA paBHBI, To LJAOQC=/1+./2=2.1.

OTcioga caenyer, 4ToO

DUV AT SRR = :;—uAC.

2) Jdyu BO penur yron ABC uHa aga yraa.
B stoMm cnyuae ayvu BO mepeceraer avry AC B He-
Kotopo#i Touxe D (puc. 259, 6). Touxka D pasaenger
ayry AC ma aee ayru: vAD u wDC. Ilo porasanuo-

My B 1. 1) JAHD:;— vAD u iDBCZ;— wDC.
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CKI[H,[ILIBHH 3TH paBeHCTBa, NnojgydaemMm

ZABD + ZDBC = ;— D 15 _DC, mrm
ZABC = ,;,, G AC.

3) Jlya BO me gemur yron ABC ma nBa yraa
H He COBNAJAaeT CO CTOPOHOH aToro yraa. lln#a sroro
caydasi, MoJb3yAChE PUCYHKOM 259, 6, npoBeauTe N0-
KAa3aTenbCTBO CAMOCTOATENABLHO.

Cnencreue 1

Bnucanusie yriasl, onHpaluimecs Ha OJAHY H Ty Ke
O¥TY, paBpHEI (pHc. 260). Puc. 260

Cnencreue 2

Brnucanusiit yroj, onupamwumMica Ha NOJYOKPYIK-
HOCTh, — upsmoin (puc. 261).

81. ¥rasi, o0pa3oBaHHBIe XOpPAaMMu,
KacaATeJbHBIMH H CEeKYIIHMH Puc. 261

HokazaHHada TeopeMa 0 BHHUCAHHOM yrJje I0-
3BONIAET MOAYYUTH (OPMYJIBLI A BBIYMCIEHWA Be-
JHYHH VIJOB MEXAY XOpAaMH, CeKVIIHUMH, Kaca-
TeIBHOH W XOPA0oH, KacaTelbLHOH H CeKyIneH.

Horaxkem Teopemy 00 yrie MemxAy XOopAaamMu
OKPVYHHOCTH.

Teopema 1

e |
¥Yroa Memay XxXopaaMH OKPYKHOCTH H3MepHaercs
MOJYCYMMOM [ABYX JAYTr 9TOH OKPYAKHOCTH, 3aKIIO-
YEHHBIX MEJMJAY CTOPOHAMM VIrja H HX IPOJI0OJIKe-
Huamu (puc. 262),

JlokaszarenbCcTBO
IIporenem xopny BC. Taxk wag ZAMC —
BHEIITHHH YIOoJI TPeyroJBHHES MBC, TO
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ZAMC=/1+272. llo TeopemMe © BIOHCAHHOM

yrae 21 =é— CAC, /2 =-;- _BD,

ZAMC = % (LAC + uBD).

Teopema noxasana.

MODTOMY

Joka:keMm TeopemMy 00 yrie MeXAy CeKyIIH-

MH OKPY#KHOCTH.

Teopema 2

Puc. 262

|
¥ron MemIay CeKYHIHMH OKPYHHOCTH, Nepeceka-
HIHMHCA B TOUYERKe, BHEIIHeH OTHOCHTeNBLHO TOH
OKPYHEHOCTH, H3MepAeTcA INOAYPaASHOCTBHY JBYX
AYT 3TOH OKPYKRHOCTH, 3aKIIOYEHHBIX BHYTPH yria

(puc. 263).

l];ﬂ Ka3aTeJbCTBO

IIpopegem xopay BC. ¥ron ABC gaendaerca
BHeIIHHMM VIJIOM TpeyroiabHuka MBC, nosromMmy

Z1l=,BMC + £2.
Tark xax £ABMC=-AMC, 10

LAMC=/1-— /2,
ITo Teopeme 0 BnucaHHOM yrue

L= wAG, £2=2-GBD,
2 2
noaToMy

ZAMC = % (AC — wBD).

Teo peMa JoKalaHa.

Hora:xem Teopemy 06 yrie Me:xay Xopioil u

KacaTeabLHOM.

Teopema 3

FuaH C vikk.com/material100

Puc. 263

= |
¥roa Memxay XOpJAoH M KacaTeJbHOH K OKPYKHOCTH
H3MepAeTcA IMOJOBHHOM JIYrH 3TOH OKPYKHOCTH,

FARJTWYCHAON BEYTpH yraa (pue., 264),
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JNoxkazaTenscTBO

IIyecre BM — pgumaMeTp OKPVHLHOCTH, IIPOXO0-
IANIAi vepes obmyio Touky M xopanor M A u xaca-
renbHOM MK. Torma ABMK =90 1 ZABAM =90°
(00nacauTe moueMy). Taxk kak LBMK=/AMK +
+21=90° u 22 + £1=90° rvo LAMK=./2. Ilo

1
TeopeMe 0 BIUCAHHOM yrie /2 = vAM.

CrenoBaTreaLHO, iAMKz% vAM.

TEUPEMH AOKA3dHA.

Teopema 4

¥roan Memxay KacaTeJbHOHM K OKPYKHOCTH H CeKy-
mieil, He NMPOXo/ANleil Yepe3 TOYKY KacaHMs#A, M3Me-
psieTcs NOJYPAZHOCTBIO AYr HTOH OKPY:KHOCTH, Ha
KOTOPBI€ TOYKOH KacaHHf [JeJHTCH Ayra, 3aijio-
YéHHAT BHYTPH 2T0T0 yrJaa (puc. 265).

JloxkazarenbcTBO

IIporeaem xopay BK. Tak xax 22 gBiag-
eTcHa BHEMHWNM yroaoM Tpeyroasauxa MKB, To
Z2=s,BMK + 21, nmostromy S“BMK=./2-/71, llo
TeopeMme 00 yrie MexIy XopAoil H KacaTelIbHOH

£2=§uBK.

rk.com/material100

1
IIo TeopeMe 0 BOHCAHHOM VIvice 1 g vAK. K M

Crnemorareanno, ~BMK :;— (uBK — - AK).
Teopema goxasana.

Jamaum

762 HauepTuTe OKPYAHOCTE ¢ EHTPoOM (0 M OTMEThTE HA Hell Toury A.
[TocTpoiite xopay AB Tak, wrodn: a) ZAOB=60°; 08) £LAQB = 90°;
B) ZAOB=120% 1) ZAOB=180".

763 Panuye okpy:xHocTH ¢ medTpoMm O paeen 16. Haiinure xopoy AB,
ecau: a) ZLAOB=60"; 0) ZAOB =90"; B) ZAOB = 180",

764 Xopowi AB v CD oxpy:nocTH ¢ 1mentpom 0 paBHbI,
a) HoraxuTe, UTO ABe AVIH ¢ KoHOAMH A H B COOTBeTCTBEHHO

paBHbl gByM gyram ¢ goHuamu C u D,
6) Haitgure gyru ¢ gounamu C u D, eciim ZAOB =112°,
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765 Ha nonyoxpysnoctn AB B3atel Toukn C v D rax, vro cAC =377,
wBD =237, Hafianre xopny CD, ecan paanyc OKPYRHOCTH paRen
15 em.

766 Hafianre Bumcanunf vroa ABC, ecan gvra AC, Ha KOTOPYIO OH
onmHupaeTcd, papHa: a) 48"; 0) 577; ) 907; r) 124°; o) 180°.

767 Ilo pappniM pHcyHKa 2606 mafiguTe Xx.
a) &)

1527 1257

80°

o 215°

Puc. 266
768 IlewrpansHbii yron AOB ma 30° donpine BIMCAHHOTO YIJa, OIIH-
patonleroca aa ayry AB. HaliauTe Kamaslil 13 9THX YTJOB,

769 Xopna AB crarupaer oyvry, paBpuyvio 1157, a xopapa AC — ayry B
43°, Haimgure yron BAC.

770 Tourxwnm A ¥ B pasfgenqdoT OKPYy:HOCTE HA IBe AVIH, MeHLIOAA H3
KoTopelXx pasHa 140°, a 6oapmiag Touxkod M menmTcd B OTHOIIe-
HuK 6 : 5, cumrad or roukn A. Haiinure yron BAM.

771 DB OKpy:XHOCTBL BIHCAH TpeyrolbHHK ABC Tak, uTo AB — AUa- a0
MeTp OKpV:KHOCTH. Haliiire VIJIbl TPeyrolbHUKA, eciamt - o - /o Comimat 8100
a) ~wBC=134"; 8) wAC=T0".

T72 B oKpv:HHOCTE BIINCAH paBHOOenpeHHBIH TpevroabHHE ABC c oc-
HoepaHueMm BC. Haligure yriwel TpeyroilbHHEA, ecad «BC=102°,

773 Yepes Touky A K Janpoll OKPY/KHOCTH TPOBCICHLI KaCATCILIAS
AB (B — Toura KacaHHd) B cekvimag AD, npoxXoadimmad uepes
uedrp O (D — roura Ha orpy:uocTH, O nemur mexay A4 u D).
Haiigure #FBAD u ZADB, ecau wBD=110°20".

774 Jlora:uTe, 4TO rpajycHbIE Mephbl AYI OEDVHHOCTH, 3AHJIUYEH-
HBEIX MEMKAY MAPAINeJEARIMH XOP/JAaMH, PABHEL

779 UYepez ToukKy, JeEallVI0 BHE OKDVIHHOCTH, IIPOBEIEHLI JBe CEeKV-
mue, obpaayionme vroia 5 32° Boaplmiasa ayra oKpyAHOCTH, 34-
KAOYENHAT MEXJIY CTOpOHaM#H atoro yraa, parma 1007, Hainure
MeHBIIVID AYCY.

776 Halianre ocTpriil yroa, oOpPA30OBAHHEBINT ABYMS CEKYIIUMH, TTDO-
BeJACHHBIMH M3 TOYKH, Je:KallleH BHe OKPY/KHOCTH, ecJH IVIH,
3aKJI0UEeHHbIe MeIY CeRVIIHMH, paBHBI 1407 m 52°.

777 Xopnm AB u CD ogpyRHOCTH NepecekaoTea B Touke K, Haignre
yroan BEC, ecnu - AD =254, .BC="T0°",

778 Orpezor AC — pguamerp orpyiruocru, AB — xopaa, M A — raca
TeasHas, yron MAB ocrpeiit. Horasgure, uro LMAB=-ACE.
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779

780

781

782

783

Puc. 267

BepmiuHael TpeyroiasHuKa ABC nexar Ha OKpY:KHOCTH. [loRammu-
Te, 4YTo eca AB — guamerp oKpysHOCTH, TO LC > A n ~C > /ZB.

JMoxakHTe, UTO ODepIeHIHKVIAPR, IPOBeIEHHLIH H3 KaKoH-HHOVIE
TOUKKM OKPY:HHOCTH K JAHAMETPY., €CTh cpelHee OPOIoplHOHANL-
HOE OJAf OTPe3sKOB, HA KOTOPBIE OCHOBAHWE HNEPUeHIUKVIAPA ge-
JHT JHaAMeTP.

m TToapavack yTeep:aIeneM, chopMyIMPOBAHHEIM B 3agade 180,
OCTPOlTe OTPE30K, PABHBLIA cpejHEeMY NPOIOPIHOHATBHOMY A
ABYVX JJAHHEIX OTPE3KOB,

E Croponbt yraa () KACAKOTCH RAMION M3 ABYX OKPYIKHOCTEN,
IMEIOOINX ODIIVIO KacaTeJanLuyio B Touke A. IloxamxuTe, ITO 1IEH-
TPBL 3THX OKPVHOCTeH JeMaT Ha Ipamoil OA.

Ha waeruaroin Oymare uzo0OpasKeHbl OKPYHHOCTH M CBA3AHHLIE

¢ AUMHA yIUIB, 1lo ganabIM pHeynEa 267 maianTe BeImYnHy yIia
ABC.

E Bniucannasa m onucaHHas OKPYIKHOCTU
YeTBIPEXYTOJBHUKOB

82. BnucasHAST OKPYKHOCTD

Ecan Bece CTOPOHBI MHOTI'OYVI'OJIBHHEA KACawTCH

OEPVIEHOCTH, TO OKPYVIEHOCTL HA3BIBAETCA BIIHCAH-
HOH B MHOTOVTOJLHHK, & MHOTOYIOJLHHK — OIH-
CAHHBIM OKO0JIO DTOH okpy:xiuocTH. Ha pucynxe 268
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JeTHIPEXYVIONBHHEK EFMN onHcaH OKEOJI0 OKPVHO-
CTH ¢ ImeHTpoM (), a UeTBHIpEXVroJdbHUE DKMN He
ABJIAETCA ONHCAHHBIM OKOJO 3TOH OKPYVAHOCTH, TAK
xax ¢cropora DK He racaercs OKPYHRHOCTH,

B ortamume oT TpPevroJbHHUKA He BO BCAEKHIM
YeTHIPEXYTOJBHHK MOMKHO BIHCATH OKPY/KHOCTD.

PaccmorpnM, HanpuMmep, OpAMOYIOJILBHHK, ¥V
KOTOPOTO CMeKHbi€é CTOPOHBI HEe paBHBI, T. €. NPAMO-
VIOJIbHUK, He ABIAONMICA KBajgpaTroMm. flcHo, uTO B
TAKOH NPAMOYTOJbHHUK MOMKHO «[IOMECTHThE» OKPYHK-
HOCTBh, KacalomIyIOcA TPEX ero cropoH (pme. 269, a),
HO HeJb3A «IIOMEeCTHThL#» OKPVIKHOCTL TaK, YT0OBI OHA
Kacanach BCeX YeTbhIPEX €ero CTOpPOH, T.e. Henb3d
BIIMCATH OKPYHHOCTL. Ecin e B 4eThIPEXYIOJbHUK
MOXKHO BIIHCATH OKPYIKHOCTB, TO €ro CTOPOHBI obia-
OAIOT CAeIVIOIIHM 3aMevdaTebHBIM CBOMCTBOM:

B mM000M ONMCAHHOM YeTBHIPEXYTroJdbHHKE CYMMBI
NPOTHBOIOJIOKHBIX CTOPOH PaBHBI.

9TO0 CBOHCTBO JIETKO VCTAHOBHTB, HCIOJb-
3ysa pucvHOK 269, §, ma KOTOpPOM OJIHNMH H TEeMH
ke OykBamMu oOo3HadYeHBI PaBHBIE OTPE3KH Kaca-
TelbHEIX. B camom gene, AB+CD=a+b+c+d,
BC+AD=a+b+c+d,nosromy AB+CD=BC+ AD,
OxraseIBaeTcs, BepHO W o0paTHOe YVTBepKIeHHE:

eC/IM CYMMBI IIPOTHBOIOJOKHEIX CTOPOH BBINYKJIOTO
YeTBIPEXYTrONBHHKA PABHBI, TO B HEro MOJKHO BIIH-
¢caTh ORpYRHOCTE (cM. 3amauy 807).

83. OnucanHAs OKPYKHOCTH

Ecniu Bce BepuIMHBI MHOIOYrOJbHHKA Jie-
JKAT HA OKPYKHOCTH, TO OKPYXHOCTH HAa3BIBAET-
cd OIHCAHHONH OKO0OJ0 MHOIOYIOIBHHEA, 4 MHOTO-
VrOJbHHE — BOHCAHHBIM B 9TY OKPYV:KHOCTE., Ha
pucynrke 270 uwerorpéxyronsuanx ABCD mumcanm B
OKpYHHOCTE ¢ ueHTpoMm (J, a4 4YeThIPEXVIONBHUEK
AFECD pe gpndeTcd BOHCAHHEIM B 3TV OKPYVHHOCTD,
TAK KaK BepinHHEA K He TeMHT HA OKPYEHOCTH.
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B ornnuMe oT TpeyrolbHHEA OKOJI0 YeThIpex-
VIOJIBHHKA HE BCerJa MOJKHO OITHCATH OKPYIKHOCTE.

Hanpumep, HeNb3A ONUCATE OKPYKHOCTE OKO-
Jio pomba, He ABAAIIErocd KBajJpaToM (obbAcCHHUTE
nouemy). Eciam ke OKONMO 4eTBIPEXVIOJBHUKA MOMK-
HO ONHUCATB OKPYIKHOCTb, TO €ro yribl obJaagaioT
CIeAVIONINM 3aMevaTelIbHBIM CBOHCTBOM:

B Ja000M BHHCAHHOM 4YeTBIPEXYTOJBHHKE CyMMa
NPOTHBOMOJIOKHEIX YyriaoB pasHa 180°.

JTO CBOMCTBO JErKko VCTAHOBHTHL, ecaH obpa- C
THUTBCA K pucYHKY 271 M BOCHOJIB30BATBCA Teope- B
MO O BIIMCAHHOM yrue. B camom jene,

ZA=2 B =L BAD,

2 2 D
OTKYAA caeyer b\
4A+4(:=;‘—{UBCD+ uBAD):;— 860°=180°  pec. 271

OxassIBaeTcs, BepHO W oOpaTHOE:

eclIM CYyMMAa NPOTHBOMOJOMKHBIX VIJIOB YeThIPéx- CxadaH ¢ vk.com/material100

yroasauka pasaa 180° 1o oK00 HETO MOKHO OIIH-
CATH OKPY/RHOCTE (cM. 3agavy 810),

3agaum

784 CyummMa OBYX IPOTHBOOOJOKHBIX CTOPOH ONMCAHHOID YeThIPEX-
VIOJABHUKA pasHa 15 cm. Haligure nepumMeTp 3TOTO YeTBIPEXVTOME-
HHKA.

785 [Horasxure, uro eCiyu B HAPAJISIOUPAMM MOMHO BIHCATh OKPYHK-
HOCTE, TO 9TOT TAPANISTOTPAMM — POMO.

786 JokaxxuTe, YTO ILIOIAAL OIKMCAHHOI'O MHOrOYIroJbHHEA PpPaBHA
TOOBWHE TROM3BEJEHNS ero NepuMeTpa Ha pajgnuye BITHCAHHON
OKPVAHOCTH.

787 Cymma [OBYX UPOTHBONOIOMKHEBEIX CTOPOH ONHCAHHOTO YEeThIPEX-
yrodbHHKa paBaa 12 cM, a paguyc BUUCAANOH B HETO OKPYVIKIOCTH
paBeH 5 cM. Halfimure mmnonralh 4eTHIPEXVIOJILHIEKA.

788 CyMMa IBYVX TPOTHBRONOJIOKHBIX CTOPOH ONMHCAHHOT0 YeTLIpEx-
yroiabHHEa pasHa 10 eM, a ero mromans — 12 en®, Iafigure pamn-
}-’(3 DRP}-’}RHDCTM, Bllﬂﬂﬂ.l:ll:lﬂll:l B 3ror "-.lETb.lIJEX}-’l‘ﬂJIhHHR.

789 okaxuTe, UTO B JI000H poMO MOMHO BIIHNCATE OKPYVIKHOCTD.
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790 m Jdoramure, wro MOMKHO OLUCATE OKPYIKHOCTE: a) OKON0 JLH0DO0-
TO NMPAMOYTONBHTRKA; 0} OKO0 A000H paBHODEeAPEeTHOH TRAaTeT,

791 JlorasuTe, UTO eCJH OKOJO MapajlIellorpaMMa MOMKHO OIIHCATH
OKPYHEHOCTh, TO 3TOT IIAPAJLISTOTPAMM — IDAMOVIOJBHHE.

792 JlokamuTe, YTO eClIH OKOJO TpalelllH MOKHO OIIHCATE OKPVEH-
HOCTb, TO 3TA TPAllELUA PABHOOEPEHHAS.

793 B ocrpoyvroianmomM TpevroasHHEe ABC mpoBeaeHbl BbIcOTEI AK,
BM, CN, nepecerawinuecsa B Touke H. [Jowramure, 4To OKOIO
Kamka0T0 U3 YeThipéxyroneHnKor CMHK, AMHN, BNHK wmox-
HO OIIMCATEL OKPYVKHOCTE.

794 Jloramxure, 4TO ECJH B YETBIDEXYTONBHHE MOMKHO BIHCATE DEDYI-
HOCTL, TO €8 IIeHTP HBJAAeTCcd TOUKOH mepeceueHHA OHCCEKTPHC
VIJIOB 9TOTO YeTHIPEXVIOMLHIKA.

795 EHGKHH{HTE, YTO eCJIH OKOJO YeTBIPEXYTOJBHHKA MOKHO OIIH-
CaTh OKPVIEHOCTb, TO €€ IeHTp HABJAeTcH TOYKOH IIepecedyeHHA
CEPESUHHBIX HNEPIEHAHKYIAPOE K CTOPOHAM 3TOTO YETBIPEXYVIOME-
HIKA.

Bonpocs! a5 nosTopeHus K raase 1X

1 FHcecunengyviiTe B3auMHOE paclIofoiKeHHe IpAMOH H OKPYEHOCTH B
SABHCHMOCTH OT COOTHOIIEHMA MeXXIYV DAIHYCOM OEpyE#EeeTHK wm/ matenal100
paccTosHEeM OT e€ nenTpa g0 npamoi, ChopmynnpyiTe noayydeH-
HbI€ BBEIBOIEI.

2 O0bacHHTE, KAK Hepes JaHHYK TOYKY OKDYMHHOCTH ODOBECTH Ka-
CATEJILHYVIO & DTOH OKPVAIOCTH.

3 OO0bdAcHUTE, LIOUYEMY JBe OKPYHHHOCTH HE MOU'YT MMETh Tpu odujue
TOTKH,

4 HeecnepviiTe BzaHMHOe pacOofiOdeHHe IBYVX OKDPVIHHOCTEH B 3a
BHCHMOCTH OT WX PAAMYCOR M PACCTOAHHWI MERJAY UX IEHTPaMH,
ChopMyIHpYHTE OOJMYVUIEeHHBIE BLIBOILI.

5 Kaxr zasucur KOIMYecTBO OOIMX KACATEJBHBIX 0T BAAUMHODO PAC-
TMOJOKEHUA IBYX OKPYEHOCTEH?

6 Karoil yroj HAZLIBAETCH LEHTPANLHEIM YIVIOM OKPYHHOCTU?

7 O0bdcunuTe, Kakag Iyra Ha3LIBAeTCA IOJAVOKPV:KHOCTBIO, KAKAd
IVra MeHblle NOJVOKPVIHHOCTH, a Kakad Gojiblle OOJIVOKDVIH-
HOCTH.

8 HKar onpegensercAa rpagyvcHad mepa gvru? Kax ona obosHauaerca?

9 FKaxoi yvron massiBacrca BruucanuniM? ChopMyampyiiTe M IoKa-

JAUATe TeopeMyY O BIIHCAHHOM YIIE.

10 JloxkamwTe, UTO BOWCAHABIE VIR, OTMHPAIOIMHAECHT HA OAAY ¥ TY
e OyTy, paBHHL.
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11 JoxakmuTe, UTO BIHCAHHLIA YI0J, ONHDAIOIHNACA HA IIOJIVOKPYH-
HOCTh, — IPAMOIL.

12 Kax u3MepdiorTcd VIVIBI Me¥ Iy XopJaMu?

13 Kax wmamepsieTcss yroo ¢ BEPONIMHOW BHE OKPYVAHOCTH, CTOPOHEI
KOTOPOTO HNepeceKarmT 3TV OKPVHHOCTL?

14 Kax msMepsaercs yroa Me:RJY KACATeJbHOH K OKDYHOCTH M XOp-
IO, OJHH KOHel KOTOpOH CcOBIAJAET ¢ TOUKOH KacaHmug?

15 FKar usmepsiercs yrojl Mexjy KACATENBLHON U CEeHYLIEH, He 11POo-
XOAAIIeH Yepes TOUKY Kacanug?

16 FKarkan OKpYKHOCTH HA3BLIBAETCH BIIMCAHHOW B MHOI'OVIOJBHME?
Kaxoll MHOTOVTOIBHUEK HAZBIBAETCHA ONHCAHHBIM OKOJ0 ORKPYIK-
HOCTH?

17 FKaxum ¢BOHCTBOM O0OJ8AAKT CTOPOHBI YeTHIPEXYTOMBHHUKA, OIIN-
CAHHOTO OKOJIO OKPYVALHOCTH?

18 FKaxasa oOKpPVEHOCTE HASLIBAETCH OOHCAHHOW OKOJ0 MHOTOYTOJb-

nuxa? Kakoil MHOTOVTOJALHHEK HA3LIBACTCH BIHMCAHHLIM B OKPVHAK-
HOCTE?

19 Kagwnm croiicTBOM 00AAI0T VIVIEI YETHIPEXYTONBHWKA, BITHCAH-
HOTO B OKPVKHOCTL?

HDI’[DJIHIITEJILHLIE Ssald4H

796 OxRpy/MHOCTE KACAETCS ABYX NAPAMNENLHEIX TPAMEBIX M WX CEKy-
meii. JIOKaKATE, UTO OTPE30E CeKyIed, aanJrousnifniC Mdatyaeaioo
HAPAJLIeNbHBIMHA OPAMBIMIE, BHIEH H3 IEHTPA OKPVIKHOCTH II0J]
npAMEIM yraom (em. o. 41).

797 IIBe OKPYVIKHOCTH paguycoB r 1 R KacaloTcda BHEIIHHM o0pa3oM B
Touge A. K HuM nposegesa obiasa BHelIHAs KacarteabHas MK,

a) Hokamxure, uto S KAM =907 D) gaiiguTe nauHy oTpedxka MK.
798 Jlannl ABe OKPY/KHOCTH paauycor r ¥ R. Paccroamnme MeimxIy WX

meHTpaMB paeHo 4 (d = R + r). Haligure oTpesor HX oboleii
4) BHEIIHEeH KACATEILHOH; 0) BHYTPEeHHEH KacATeNbHOMH.

799 Iumamerp AA, OKPVHHOCTH IepOeHJIHEKVIdApeH K xXopie BBE,.
Horaure, uro rpagycaele mepbl gyr AB u AB,, Menbliux nomuy-
OKPVIKHOCTH, PABHEIL,

800 Touru A, B, C u D nemar Ha okpy:rHOocTH. [loKammHuTe, 4TO ecJl
vAB=uCD, To AB=CD.

801 [Be oKPY/HHOCTH OepeceKarTcA B Toukax A u B. Yepes Toury A
NpoBejeHa OIpAMAas m, Iepecerkalias 3TH ORPYVEHOCTH B TOYKAX
C u D. Joramure, vro Beaununna yraa CBD me zaBucuT oT BRIOODA
IpaMoH m.

802 [se orpy:uocTU Lepeceraored B Tourax A u B. Yepes toury A
TMTPOBEIEHA TTPAMAS 711, MEPECEKATOIIAT 9TH OKPVIKHOCTH B TOUKAX C
u D, Hepea Toukn C 1 ) nmpoBeleHLI KacaTelbHBIEe K OKPYAHO-
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CTAM, Iepecerkaniniecda B Tourke K. JMoxaxHuTe, U4TO: a) BeJUMUYHHA
yraa CKD "e zaBucuT 0T BoIOOpA LIPHMOH m; 0) 4eThIpeéxyrob-
nk BCKD M0KII0 BOHCATEL B OKPVIKHOCTD.

803 Ha xopie AB orpvaHOocTH ¢ nedHTpoMm O BrOpaHA OPOH3BOJILHAA
roukra . HYepes tourkn A, O u C OIpoxXoguT OKPYHHOCTE, KOTOPAS
TepecekaeT JanHyIo OKPY/AKHOCTE B Touke D, JloxamuTe, MTO Tpe-
vroiapHuKE BCD paBHOoOeIpeHHBIH.

804 JlogayuTe, 4TO ECJH B NMPAMOYIOJLAHEK MOYKHO BIHCATL OKPYAK-
HOCTEL, TO 3TOT NPAMOYIOJILHHK — KBaJpar.

805 Uernipéxyroasnur ABCD ouucad oKOJ0 OHPYHHOCTH pajuyca r.
Hasecrro, uwro AB: CD=2:3, AD: BC=2:1. Haiijqure croposst
YeTRIPEXYTONLHHKA, €CIH ero IJIOIIAIL paBHa S.

806 m JloxkaxkuTe, 4TO ecJaM NPAMBIE, COAep:Kalllie OCHOBAHMA Tpa-
TCIIMH, KacaloTcd OKPVMKHOCTH, TO TpAMad, NPOXoadinasd uepes
cepeIuHLI OOKOBBIX CTOPOH TPaNelHM, IPOXOIHT 4Yeped IeHTP
STOH OKPYHEHOCTH.

807 JoxamWuTe, MTO €CAM B BLIIVKJIOM WETHIPEXVIOALHHKE CYMMEI
NIPOTHEOOOIOMKHEIX CTOPOH PABHEI, TO B 3TOT YeTHIPEXVTOJBHHE
MOMHO BIIHMCATH DHp}’HHUGTb.

Pemrenue
IIyeTh B BRIDVEIOM UeTHIDEXVIoabHHEe ABCD )

AB+CD=BC+ AD. (1) B ..

Toura O nepeceueHnA OHCCEeKTPHC VITIOB A H
B pasroypanena or cropon AD, AB u BC,
TOITOMY MOMKHO TTPOBECTH OKPYVKHOCTE C IeH-
TpoM (0, KacawIIyiocd VKa3aHHBIX TPEX CTO-
poH (puc. 272, a). JoraskeM, YTO 3Ta OHPYH-
HOCTH Kacaercs Taxxe cropous: CD u, sEAUHT,
ABNACTCA BHOHCAAOINIOA B YeTHLIPEXYIOALOHK 6)
ABCD. B
Ilpennonoxtum, uro aro He rar. Torga upsamas

CD nubo me wuMeeT ODIMHX TOYEK € OKPYA-
HOCTBIO, MAHOO dpiadeTcda cekvileid. Pacewmo-

TPHM NepBRIH cavuail (puc. 272, 6). Ilpoeegem
KacarTenbHvio C'D', OapallelbHYVIO CTODO-

He CD (C' u D' — roury nepeceueHus waca- A DD
TedbHOH co cropoHamMu BC m AD), Taxk xax
ABC'IY — onHcaHHLIA 4YeTHIPEXVIOJILHHE, To Pwe. 272

MO CROHUCTRBY ero CTOpPOH

AB+C'D'=BC"+ A, (2)

Ho BC'=BC-C'C, AD'=AD-D'D, nosromy H3 papeHcTBa (2)
IOJIYHAEeM:

qvk.com/material100

A D

CD+CC+D'D=BC+AD— AB,
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808

810*

811

IIpapaa yacTh 3Toro paeeHceTea B cuay (1) pasra CD. Tagrum 06-

pasonM, IPpUXOIHM K DABEHCTEY
C'D'+C'C+D'D=CD,

T.e. B UeTHIpexyroabHuege C'CDD' omma cTopoHa paBHA CYMMe
TPEX ApVrux cTopor. Ho »Toro He mMoyKeT OLITH, W, 3MAYHT, HAMIC
NpelIoaodeHne OMMO0YH0, AHAITOTHYHO MOMKHO JOKasaTh, UTO
upsaman CD He moxer OblTh cerylueil orpy:xuocru. Cieposa-
TEJBHD, OKPVAKHOCTE Kacaercs cropousl CD, uto u TpeboBamoch

JOKa3aTE.

Hanmmnre paawyce OKpPYRHOCTH, BIUHCAHHAONW B MPAMOYVTONABHYO

TPallell’} C OCHOBaAHIIAMH d H b.

Horamxure, 4T0 £CIAH OKOJI0 POMOA MOMKHO OIHCATE OKPYRHOCTD,

TO 9TOT poMO — KBaApar.
Hokasure, 4T0 €CAH B YeTBIPEXYIOJBHHKE
CYMMa IPOTHBOMIOJOMHBIX YIooB paBHa 180°,
TO OKOJC 3TOTO YeTHIPEXVTONBHHKA MOMKHO
OIIUCATE OKPYHHOCTD,
Pemenune
IIyers B ueTnIpéxyroapaouke ABCD

LA+ 2C=180", (1)
[IpoBegéM OKDY:KHOCTh 4Yepe3d TPH BepOIMHEL
veThIpéxyronsHura: A, B u D (puc. 273, a) —
M JAOKAMKEM, UTO OHA TPOXOJUT TAKIKE Hcpes
BepIIuHY C, T.e. ABIAETCA ONHCAHHON OKOIO
vereipéxyronsaura ABCD. Ilpegmonosmm,
yTo 9T0 He Tak. Torna Bepmrmua C memuT 1udo
BHYTPH Kpyra, maubo BHe ero. PaccMoTpuM
mepBhRIid caygai (pue. 273, 6). B arom cayuae

sC :;_ (“DAE + _EF) (0o0bAcHHUTE IIOUYEMY),

1, caemoeaTelbHOo, C Z:-;—UBAB. Tar war

i - ;—-\JBED, 0

LA+ /C > é—{uBED + UDAB) =% . 360° = 180°.

)

f) Ckaya

A

Puc. 273

B

c vik.com/material 100

Hrar, mbr nonyuunu, uro LA+ 20> 180° Ho sro uporusopeuur
yveJ1oeuio (1), ¥, 3HAYHT, Hallle Opelloac;aenne oimubouHo. AHa-
JOTHYHO MOMKHO JIOKA3ATE, YTO BepoinHa C He MOMEET JIeKaTh BHe
gpyra. CiuegosarenbHo, sepuuuHa C e Ha OKPYHHOCTH, YTO U

TPedORATOCH JOKA3ZATE,

Yepes Tourn A4 u B npopeleHbl OpAMBIe, NeplIeHIHEVIAPHBIE K
croporam yria AOB u nepecerawiuecs B Touxke C BHYTPU yIViA.
HogamuTe, 4T0 OKOJIO 9eThIPEXyroabunka ACB0O MOKHO ONMTHCATE

OKPVKHOCTE.

212
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812 Jlora:uTe, UYTO OHOJO BBIOYVHJIOr0 4YeTHIPEXYIOJABHHUEKA, 00paso-
BAHHOTO IIPH IepecedeHHH OMCCeKTPHC VIVIOB TPANEIHH, MOMHO
OTTHCATEL OKPYHHOCTL,

813 B npamovroanHomM TpeyroidbHHEKe ABC us tournm M croporsr AC
nposeger nepuesguryaap MH K runorermyze AB. [Horxamure,
yro yvraol MHC nw M BC paBHEBL.

814 Haiigure paglye BOMCAHHON B pPABHOCTOPOHHHMH TPeyrollbHHK
OKPYHRHOCTH, eCJIM PAJAUYC OOHCAHHOM OKpy:xHBEOCcTH paser 10 cm.

815 JloramuTe, YTO eCcJIH B IapajljellorpaMM MOMHO BIHCATL OKPVIEH-

HOCTH H MOAHO OOHCATE OECJIO Hel' OEDYXEHOCTL, TO 3TOT IIAPaJL-
JeJ0rPAMM — KBaJgparT.

816 B Ttpamenuio ¢ ocHOBAHMAMH @ M b MOMHO BIHCATH OKPV:EHOCTL
1 OKOJO0 3TOH TpallellMH MOMKHO OIHCATh OKpVMEHOCTB. Haligurte
PAgyC BOMCAHHOM OKPY3KHOCTH,

817 Japmn nopamad a, Todka A, Jexailad Ha SToH OpaMoi, W TOY
ka B, He nemxamad "Ha Hell. IlocTpoliTe oxpvEHOCTL, HPOXOIA-
Y 4epes TOYKY B ¥ Kacawinywcea npamoi ¢ B Toure A,

818 m Jlansl aBe napaJjuiefibHBIE [IPAMbBIE H TOYKA, HE JIEMKALAA HMU
Ha ogHou w3 °HUX. llocTpoliTe OKPYRHOCTE, TPOXOJANIVIO Hepes
DAHHVIO TOUKY H KACAKIIYIOCA TaHHBIX IIPAMBIX.

819 UYernipexyronsaur ABCIH ouwucaH OKOJND OKPYMHHOCTH € UEH-
Tpom O. Horaxxure, uro LAOD + ABOC=/A0E + /_’CC%;)

KalaH ¢ vk.com/material100
820 UYeTnIpexXvroldbHHE BIHCAH B OTHYV OKPVIHHOCTL W OOHCAH OKOJO
apyroi. Horaxure, 4TO NpAMbIe, COEIHHAOINHEe TOUKH HACAHUSA
BIMCAHHOH OKPVXHOCTH ¢ €ro OPOTHROIOJOKHBIMHA CTOPOHAMH,
TMePIeHINKYISPHEL,

821 B omxpymHOCTL BOHcaH deThIpeEXyronsHHK ABCD. Tourkm 4,, B,,
C,, D, asnsawrea cepenunavu nyr AB, BC, CD, DA. Toraxure,
uTo npameie A, C, n B, D, nepuneHanKyIapHEI.

822 Oxomno Tpeyroabuuka ABC ompcada OEpYMHOCTL. BHcceKTpHCHI
ero vriace A, B u C mepecekaloT 3Ty OKDYIKHOCTE B ToOUKax A,, B,
u C,. HoxkaxuTte, uTo npamMble AA,, BB, 1 CC, cogep:aT BEICOTEL
TpeyronbHuka A, B,C,.

823 Ilpsmele AA, BB, n CC,, conepmRamme BRICOTH OCTPOYTOILHOTO
Tpeyroaburka ABC, mnepecekaloT OMHCAHAVIO OKPYI/KHOCTH B TOY-

rKax 4,, By, C,. [JoxaskHute, 94TO 3TH IPAMEIE cOoIep:KaT OHCCeH-
TpHCH TpeyroasHuka A, B,C,.
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824

825

826

827

828

829

830

831

832

833

834

3aayy MOBBIIIEHHONW TPYIAHOCTH

JazauH K raase VI

Jlaw BEITYRJABIH nrecTHyToneHK A A, A, A A A, Bce yIabel KOTO-
poro paBHbl. Hoxasmure, 4TO

AiAz_ A'IAﬁ: ArAh - A‘/.‘A:-; — A:tAI _ Ainl*

IToMOKUTEeNbHEIE UHCAA ¢, @y (4 Gy, G5 U (; YIOBICTBOPSIOT
VCIOBUAM @y —0,=0s —Udy=03—ds JOKaKHTE, UYTO CYIIECTBY-
eT BBINYHKIBIN OIecTHYroabHuK A, A,A, A A A,, Bce YIJBL KOTO-
poro passusl, upuuém AA,=a,, A,A=a, AA =a, AA =a,
A A, =a. u AA =a,.

HokaskuTe, UTO W3 OJHHAKOBLIX ILIHTOK, MMEIINUX (GOPMY IIPo-
HM3BOJBHOTO BBIIIYEJJIOTO YETHIPEXYIOJABHUKA, MOMHO CACIATH IAD-
KeT, MTOTHOCTRID TTOKDPBIBAIONAN 0DV 9aCTh MJIOCKOCTH,

J_—[Oﬂﬁ?ﬂﬂ'}.‘e, 10 JUANOHANKE BRLUIIVEIIOD '—lETblpéXFl‘ﬂJ[bHMHH 1nape-
CeRATCH,

Horasmure, uro B n000M 4eTBIPEXYVIOJBHHHKE HAKWE-TO JBE IIPO-
THUBONOJOACHEIE BEPIINHEL JICKAT 110 PA3HBIE CTOPOHBL OT IPIAMOMH,

IPOXOoAAIIeH Yepes IBC JPYTHC BCPIIHALL.
CiauaH ¢ vk.com/m

B pasnobeapennom rpeyroasEnke ABC ¢ ocHoBanmem AC upo-
Beqera Owccertpuca AD, Tlpswmas, mpoBeaénHas gepes Toury D
mepmeHInEvaIapno k AD, nepecexaer npamyio AC B Touke K.
Touxkun M um K — ocHoRaHKHA IepHNeHIHKYVIAPOB, IIPOBEIEHHEBIX H3
touek B 1 DD K npamoit AC. Hatinure MK, ecnu AE=aq.

JokaEuTe, YTO B TPeYIOJbHHEE CYMMAa TPEeX MeIHaH MeHBIIIe IIe-
pPHEMeTpa, HO O0JIbINe IIOJ0BHHBI IepHMeTpa.

Jdmarogaly BBRIOVKJOTO YeTHIPEXYIOJLHHKA pasdHBamT ero Ha
YeTLIPEe TPeYIOJLHHEA, IepPHMeTPhl KOTOPBIX pabBHBI. JloKa:kHTe,
4TO TOT UETBIPEXYIOIbBHHK — pPOMO.

ITafimTe MHOMECTBO CepelHH BCeX OTPEe3KOB, COeTHHAIOIHX TaH-
HYIO TOUKY CO BCeMH TOUYKAMH JaHHOH OpaAMOH, He IPOXoIdlnei
yepes 5TV TOUYKYV.

MokamxuTe, YTO OpAMAad, MPOXOAAINAA Uepes cepelHHBl OCHOBA-
HHUH pasHOOeapeHHO Tpalelnl, NeplHeHAHEVIAPHA K OCHOBAHH-
Am. Chopmynupyiire 1 joxasuTe 00PATHOE YTEEDMIEHUHE.

IIpu mepeceueHnH GMCCEKTPHC BCeX VIVIOB IPAMOVIOJILHHEKA 0obOpa-
30BAJICH L!.E]‘blpé}{}’l‘ﬂJleMH. I[UHHH{,MTE, uTo 3ror '-lETblpéX}’l‘OJlb-
HHK — KBaJpPAaT.

Sadauu nosuLilien ol
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835 Ha cropomax mapannelorpaMMa BHe ero IIOCTPOeHBl KBaIpaThl.
HoEaKuTe, UTO TOUKH IepecedeHUA AHaroHaled STHX KBaJpaToB
ABJAKTCA BepUIMHAME KEAJPATA.

836 Ha cropone CD xpagpara ABCD ormeuena touxa M. BuccexTpi-
ca yraa BAM mepecerkaer cropony BC B Touke K. loxamuTe, UTO
AM=BK + DM,

B C D

837 Ha pumeyure 274 uzodparkeHsl TPH KBaJApAaTa,
Haitpure cymmy £ BAE+ /ACAE + /-DAE.

838 Bryrpu meagpara ABCD BzATa Takad TO4- 4 E
ka M, uro /AMAB=60°, ZAMCD=15". Haifi-
nute ~ MBC. Puc. 274

839 Ila cropomax TpevronrHnka ABC B0 BHeIIHIOIO CTOPOHY IOCTPO-
eHbl KBagpatel BCDE, ACTM, BAHK, a zaTeM DapajlilelorpaM-
Mel TCDQ u EBKP. Jlora:mure, uTo TpeyroiabHHE AP npamo-
VTOJMBHEBIH 1 paBHOOeIpeHHEIH.

840 TlocTpofiTe paBHObeIPEHUVIO TPANEOHIO MO0 OCHOBAHHAM M JTHATO-
HaJIH.

841 Jloramxwure, 4TO €CnIN TPEYIOABHHE uMeeT Domee, "4eM 0JHY OChb
CHMMETPHH, TO OH PABHOCTOPOHHMN.
CkauaH ¢ vk.com/material 100

Janaum K raase VII

842 HYepea Touxky M, Jemamyno BHYTPH Iapanpinelorpamma ABCD,
NpoBeleHLl NIpAMBIe, HapalilelbHBIe €0 CTOPOHAM H IepeceKaro-
mue cTroporsl AB, BC, CD n DA cooTBeTcTBeHHO B Toukax P, @,
R uT. Jokaxunure, 4To ecad Touka M memxmuT Ha guaromanmn AC,
TO ILIoMAan napaliernorpamsoe MPBE nm MEDT pasHB H, 00-
PaTHO, eclIi IIoIIagH napailiemnorpammos MPBQ nu MEDT pas-
HBI, TO Touka M me:uT Ha muaroHaruw AC.

843 Ha cropomax AC n BC TpeyronsHuKa ABC B34THI COOTBETCTBEH-
HOo ToukHM M m K. Orpesxkn AK 1 BM nDepecexamoTcd B To4-
ke O. HaiimuTe nmiaomails TpeyroidbHHEa CMK, ecnm nioimaam
TpeyrodsHHEOB OMA, OAB u OBK paBHBL COOTBETCTBEHHO S,
Sov S

844 Ha croponax AC u BC rpeyroasauxa ABC Baarws Toukn M u K,

AM CK MP .
= = . Haitamu-
MC KB PK

Te ILIOIDAIL TpeyroldbHuka ABC, eclH OIOIOAIH TPeyroJdbHHKORB
AMP uu BKP paBHEL S, 0 S,.

a Ha orpeske MK — Toura P Tar, 4to

Jadayy nossuEer ot

2 '5 mpyoHOC U



845

849

850

8a1

852

853

Tourkn P, ¢, R u T cooTBeTcTEeHHO — cepeduHnl cTopod AB, BC,
CD u DA napannenorpamma ABCD. Horamure, 4ro 1Ipu nepece-
veHuHd npavMeix AQ, BR, CT w DP obpasyercss mapaaIerorpaMmm,
M HAHJHUTe OTHOIIeHIE ero MJICINAAH K ILICLIaLH OapaliejorpamM-

Ma ABCD,

HorxakuTe, 4UTO ILIONIAAL TPaNelHI paBHA OPOHU3BEICHHIO OIHOH
13 DOKOBBIX CTOPOH HAa NepIeHIHKVIAP, NPoBedEHHBIN H3 cepe-
AUHBL APYyroil DOKOBOM CTOPOHBL K LIPAMOI, COAEPHALLEH LEPBYI)

DOKORYH) CTODPOHY,

Huarosanu rpanenuu ABCD ¢ ocuosanuamu BC u AD nepecera-
oTea B Touke O, Ilnmomaan TpeyroannukoB BOC u AOD paBubI

S, u S,. Hafirure niolase Tpaoeiins,

Heped KOHILI MEHLIIErc OCHOBAHHA TpameOHH IIPOBeleHLI JBE
OapallelbHEle IIPAMEIe, IepeceKarlnue 0oIbillee OCHOBAHHE.
II;M.'—EU.‘DHHJJM ’I‘I:IH.LIELI,HM. H 2THK LlpHMblE JEeJLAT ’l.'lelELI,MH'} HA CenMb
TPEYTOMNEHHKOR W OJNMH ITATHAYTOILHUTR. HUT‘:HHHTE, T TILTOIIAa b
OATHYTOMALHHEKA paBHa CcyMMe ILIOmaged TPExX TpevIroJbHHMKOR,
OIpHIeHAIIINX K DOKOBBIM CTOPOHAM H MeHBINEMY OCHOBAHHID Tpa-

eI un.

IIpamaa, mpoXoldliad depes cepelddHBl auaromHaiteins AC uw BD
yersipexyronsaura ABCD, nepeceraer eropodabt AE u CD B Tou-
kax M wu K. Jlokamnre, 9T0 mromann tpeyroneanios. DCM. u

AKZEB pasHBI.

Cropona AB nmapannenorpamma ABCD mpopoaykena 3a TOUKY B
Ha oTpesok BE, a crtopona AD npomonskena 3a Touxy ) Ha or-
pesor DK. Ilpamele ED u KB nepecerkawtesa B Touke . [lo-
KAMHUTe, YTO IJIOMAAH YeTHIPEXVTOARHUKOB ABOD u CEOK

PABHLI.

JBa HemepeceRaOINUXC OTPe3Ka JAeNAT KamAVIO U3 JRYX MPOTH-
BOIOJIOMKHEIX CTOPOH BBINVKJIOTO YeTHIPEXVTOMALHHKA Ha TPH PaB-
Hble vacTH. JlOKa:mHUTe, UTO ILTOMIANL TOH YaCTH UeTBIPEXYTOJb-
HUEA, HKOTOPAS SARIIOYEHA MEMIY I9TUMH OTPEe3KaMM, B 3 Dasa

MEHBINE TIIOIMEAH CaMoro YeTRIPEXYTONBHH KA,

Cepepunbl K u M cropor AB u DC BeUIVKIAOIO 4eThIPEXYIOJE-
auka ABCD coenunens orpesxkavu KD, KC, MA w MB coor-
BETCTBEHHO C eT0 BepIIHHaMH. [loKamuTe, 9YTO IJIOIIATh YeTEIPEX-
ATUMH OTpesHaMH, pagHA
CYMME ILIOLAaNeld ABYX TPEYIONbHUKOB, LIPMJIEMKALUX H CTOpPO-

VIOJBHHEA, 3aREIHUYEHHOTO MeXIV

mam AD w BC,

Toura A nexuT sEyTpH vivia, passHoro 60° PaccrodgHusa oT TOUKHK
A 1o cTopon vriia paBun ¢ U b, Halimure paccrodanue OT TOUYKEHN A

A0 BepPITHHEL ¥I.JIa.

216
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854 Ilpamaa, npoxojdAimas uepes epepmuHy € ODapalienolpaMMa
ABCD, nepeceraer npambele AB u AD g roukax K u M. Haiipure
IOMAAEL ATOTO TAPAJIETOTPAMMA, €CJIH TIONEAN TPeyTroabLHI-
koR KBC uw CDOM paBULI COOTRETCTREHTO S, U S,

855 Uepea TOYKY HOepecedeHUA AUATOHANEN yeThIpéxyroasHuKa ABCD
MPOREAECHA TPAMAS, Tepecerawnnas orpe3ok AB B tourke M w
orpesox CD B toure K. Ilpamaa, npopegéHHad dUepes TOUKy K
napannenlbHo oTpeary AB, mepecekaer otpesok BD B Touke T,
a IpAMad, NpoBeleéHHadA dYepesd Touky M nDapanielbHO OTpe3Ry
CD, nepeceraer orpesor AC B Toure E. Horka:mure, 4ro upsmsie
BE n CT napannennHsl.

856 Cropona AB rpeyronsnura ABC upoponsgeHa 3a Toury A Ha or1-
pesox AD, pasamniii AC. Ha nyuyax BA u BC Bagrs Tourkn K u M
TAK, YTO TLIOTIAAN TPpeyroabHuKoOR BDM w BCK pasunr, Hatiaure
yron BKM, ecmn £LBAC =q.

8537 Buyrpu npamoyronsanka ABCD masra Touxka M. HMarectHo, uTo
MB=a, MC=bu MD=¢. Hatigure gnuny orpesxa M A,

858 B rpeyronmpuumke ABC nposeaena swmicora BD. Orpesox KA nep-
MeCHINKYIAPen K oTpesky AB u pasen orpesxy DC, orpesor CM
NepHneHInKYAgIped K orpeaxky BC u paBen orpesxy AD. Horxamu-

Te, 4TO oTpe3ku MB u KE paBHEBIL
Cradad c vk.com/material100
859 Buyrtpm npamMoyroanioro rpeyroasnuka ABC ¢ mpameiM yraom C
B3ATA TouKa O Tak, YTO COPaBe IHBO DABEHCTRO 5 45 = Soac = Sopes

Horamure, uro cupasegiaueo pasercrso OA?+ OB* = 50C72.

3anauu K raase VIII

860 Ha pucvoxe 275 wmsodpamén TpaBHILHLIN B C
natuyvroasaur ABCDE, T.e. EBBIIOVEIBIHA
ODATHYTOJIBHUE, ¥ KOTOPOIO BCe YIJIEL DABHBL M
BCE CTOPOHBI paBubl. Joxkamure, 4TO:

; ] .. DA _ DF F
a) NAED» AAFE; B) DF - AF" AWD
861 B rpeyroabHure ABC (AB# AC) uepes ce- 7
penuny M croponnt BC npoBemema mpamad,
napanienbHaa OMcceKTpHce yriaa A, KoTropad Puc. 275

nepecekaeT OpaMble AB 1 AC COOTBeTCTBEHHO
B roukax D u E. Joxa:xure, uro BD=CE.

862 JloramuTe, UTO OTPE3KH, COeJHHAIONINE OCHOBAHHA BBICOT OCTPO-
YIOJNBHOIO TPEeYVroJdbHHEA, 00pasyvioT TPeyroJbHIK, B KOTOPOM 3TH
BbICOTEI ABIIHHEYICH ﬁﬂﬂﬂEH’l‘pMﬂ&MH.
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863 Touwu E u F neixar Ha cropode AB rpevronbuura ABC, npuuém
rTourka E aemxur Ha orpesre AF u AE =BF. IlpaMmas, nposeleH-
Hasg uyepes Touky E nmapanaennno cropone AC, mepecekacT npd-
MYIO, IIPOBeISHHVIO Uepe3 TouKY F mapannenrHo cropone BC, B
Tourke K. Iloramure, uTo Touka K JIeHHT Ha MeJHaHe TPEYIoJb-
Hura ABC, npopejésHoll K cropone AB.

864 T'mmoreHyvsa IpAMOVIOJIBHOTO TPeVroJbHHEA ABAAETCA CTOPOHOMN
KBagpaTa, He IIepeKphIBAINerocsa ¢ STHM TpevrolbHHKoM. Haii-
JduUrTe pﬂﬂﬂ’l‘ﬂﬂﬂﬂe O TOUEHKM llEpECET-lEHMH ,LEMH.I‘UHHJLEH HHH,?.I,[:]H.’I.’H.
A0 BEpPHIMHBL IPAMOrD VIVIA TPEYIOJIBHHEKA, €CJIH CYMMA KATETOB

paBHa d.
B . 180° 360°
865 DB Tpeyroannmre ABC £A = & = —a Hokaxkure, UTO
1 1 1

= + ]
BC AC AB

866 MWz rourn M mayTpeHHel obaactu yvriaa AOFB npoepejeHbl IIepleH-
aueyiaapser MP u M@ r ero cropodam OA u OB. U3 touer P u ¢
IPOBEAEeHBI HNepneHIuKkyaapsl PR u QS coorsercreenno K OB u
OA. Horaxgure, uro RS | OM.

867 B pasHOobegpennom rtpeyroasHuke ABC ua cepeguant D ocHo-
Banua AC mporenén mepnengukyasp DH K cropome BC. Ilyerk

M — cepepuna orpesxka DH. Hoxamure, uro BM | AH. -
CrauaH c vk.com/material100

868 W3z mepmmmer npsamoro yraa C OpaAMOYTOIBHOTO TPEYTOJILHH-
xa ABC mpoBeaén nmepnenaukyvagp CD K rEumorenyse, a W3 TO1-
K D — nepnemnurkyvaapel DE 1 DF g xateram AC u BC. [loka-
JHHTE, UTO!
a) CD3=AB-AE - BF;
0) AE?+ BF?+ 3CIF = AB?%

8) YAE? + YBF? =Y AB.
869 Jlmaromanu BRIMYKJOTO YeTeIPEXYToasHuKa ABCD mepecerawTes
B Touke F. HzBecTHO, uTO S ADP =% ZPDC, /_’ADP=§.£PAD H

AD=BD=CD., a) HafituTe Bce YIIILl UeTHIPEXVIOJABHHEKA; ©) I0-
ramure, uto AR =BP . BD.

870 Toura M He neHuT HA NPAMBIX, CONEPMHALIMX CTOPOHLL LAapajie-
amorpamma ABCD, Jlokayure, uto cymectByioT Touku N, P u @,
pacmoao;KeHHbBle Tak, uTo A, B, C u D) AapaarmoTcd cOOTBETCTBEHHO
cepeguHaMu oTpeskoe MN, NP, PQ u QM.

871 HokaxxuTe, UTO eCIH IPOTHBOIOOIOMEKHBIE CTOPOHBI BBEIIVEJIOTO
YeThIPEXVIOABHEKA He HapalledbHBI, TO HX OoJyceyMMa OoJablOe
OTPEes3Ka, COeIUHAINETO CEePEIUHBL ABYVX APVIHX IPOTHBOIIONIOME-
HELIX CTOPOI.
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872 Joraxure, 4ro eciy CYMMA PACCTOAHUN MEMIY CepPejUHAMU 11DO-
THBOTIOJOIKHEIX CTOPOH BLITYKIOTC YETHIPEXYTOARIHKA paBHa IIo-
JO0BHHe er'0 IIepiyeTpa, T aToT qETHpéXFPGHLHHR — ITapaJjaneqnlc-
rpaMm.

873 JorammuTe, 4TO eCciHd OTPe30K, COEJUHAIMNIHMI cepelHHBbl IBYX
MPOTUROMOJIORKHBIX CTOPOH RBBIMTYKJ/JOTO YETHIPEXYIOJLHWKA, pPa-
BEH IIOJVCYMMe [IBYX JAPYIHX CTOPOH, TO STOT UYeTLIPEXYIOJb-
HHE — TpaledHdd MM Oapallie/iorpanM.

874 JHuaroumanu tpanenuun ABCD mnepecerkawTea B Touke O. Tpe-
yroasHUK ABO, rge AB — mMeHbliee 0OCHOBAHHE TPAIEIHH,
papnocropoHnui. JloKkamuTe, HUTO TPEYVIOALEMEK, BCPIOHHAMH
KOTOpOTO ABRIAIOTCA cepeJuHEL oTpeskoe O A, OD u BC, papHOCTOPOH-
HI1I.

875 MHa pepumiunrt A rTpeyronsnurka ABC nposejenbl LepleHiuKyILH-
pet AM w AK ® 6ucceKTpHcAM BHENTHWX VIVIOB BTOTO TPEYIOIh-
HuKa nopH eepmmuHax B 1 C. Jlogamure, uTto orpesork MK pasen
LOJOBUHE liepuMerpa TpeyroisHurka ABC.

876 Orpesen AA,, BB, u CC, coeMHAKOT BepUIMHBl TPeyroJibHUKA
ABC ¢ BHYTPEHHUMY TOYKAMH OPOTHBOIOIOMRHBIX cTopoH. [loka-
JKHUTE, YTO CEPeIHHEl 9THX OTPEe3KOB HE JIerKaT Ha OJHOH OpAMOH.

877 Cepenmnunl TpEX BRICOT TPEYIOJALHHKA JIC/KAT Ha OIHOH OPaMOIi.

OKaHTe, YTO 3TOT TPEeVIOJIbHHUEK IPAMOVIOJIBHBIH. o
r‘[[ ! pey p ¥ CrauaH ¢ vk.com/material100

878 B TpevronsHuke ABC, cropoHa AC kKotoporo B 2 pasa OoJbIIe
cropodbl BC, uposegensr duccerrpuca CM u OuccerrTpuca BHeL-
Hero yrooa npu Beprirne C, nmepecexawmnas npamyio AB B Tou-
ke K. [loxa:xuTre, ATO

" 1 1 1
Spear = 'E'SACM = ESAB{'.' = Esc'_wc'

879 UTD]JDHLI TPeyTOILITHEA EFG cooTBeTCTBEHHO PABHLI MCIITAITANM
S EFG — i
""’.-18(.' 4

880 B rmpeyroasunke ABC nopamad, npoxoganiaga depes Beprmmuuy A
H genamada Menumany BM B orHomlenun 1 : 2, cuMTad OT BepIIHEDI,
nepeceraer cropony BC B roure K. Halijure orHOlueHue 1iouga-
ne TpeyroaspHukoR ABK 1 ABC.

TpeyroyusHiKa ABC. Hokamxure, 4TO

881 UYepes repmunry A mapannenorpamma ABCD mposenena npsmas,
nepeceKkawmad npamMele BD, €D 1 BC cooTBeTCTBeHHO B TOUYKAX
M, N u P. Horamure, uro orpe3ok AM sABIHeTCH CpejHUM LIPO-
TMOPIHOHATEAEIM MexaAy MN nm MP,

882 IlocrpoiiTe TOUKY, NPUHAANEHKAINYH OOJbIOIEMY OCHOBAHHUK) DAB-
HODeIPeHHOH TpaloellNH H OTCTOAIIVIO OT JaHHOH OOKOBOH CTOPO-
HBEI B 71 pa3 JaJbllle, YeM OT Opyrou (n=2, 3, 4).
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883

885

887

889

890

891

892

893

894

Toura € ne:xur Ha orpesre AEB. Ilocerpoiite Toury D npamoi

AB, He memxanivio Ha oTpeske AB, Tag, 4To0BL AD _ AC Beerpa

JIM 3ajada UMeeT peldeHHe? DB CB

IlocTpoiiTe papHODEeApPeHHBIH TPeVIOJNLHHEK IIO VIVIV MeXJy DoHKo-
BBIMH CTOPOHAMI M CYMME OCHOBSHHSA 1 BhICOTHI, IIPOBEAEHHON K
OCHOBAHHIO.

ITocTpoiiTe TPEeyTroMLIHE IO ABYM CTOpPOHIAM H DHCCeKTpHCE yIJIa
Me:KAY HEMH.

IToctpotiTe Tpeyroaeank ABC, ecaw jgannt £ZA, ZC 1 oTpesox,
paBHBIE cymMMe cTopoHbl AC 1 BelcoTel BH.

ITocTpoiiTe TpeyroJIbHUE IO TPEM BEICOTAM.

IlocTpoiiTe Tpanmenuxo 1o GOKOBOH CTOpoHe, OOJMBIIEeMY OCHOBS-
HHK, VIVIY MeMIY HHMIM 4 OTHOLLeHMH) IBYX APYIUX CTOPOH.

Ilocrpoiire pomO, LAI0LAAL HOTOPOI'O PABHA ILIOIWAAM HJAHHOI'O
KBAPATaA, €CTW W3IBEeCTHO, HYTO OTHONIEHWE JIWATOHAJIEeH JToro
pDMﬁa PAaBHO OTHOITEHHI TAHHEBEIX OTRe3HOB.

IIpamaa m, He NpoxogdiIad Yepe3 BepIIHHEl TpeyroasHEHKa ABC,
nepecexaeT ero cropodel AB 1 BC, a TarXe NpoJgoiiEeHHe CTO-
pousl AC cooreercTtBeHHO B Toukax C, A, u B,. Horamure, aro
AC, BA, CB,
C,B AC B,A
Horaxure reopemy Menenasi (zagaua 890) gnsa cayuas, xorga
Tourn C,, A, 1 B, JeKar Ha OpojoKeHHAX cTopoH AB, BC n
AC rpeyronsaura ABC.

BEPHO PABEHCTEO.

IIyere Touku C,, A, U B, Ie:xaT COOTBETCTBEHHO HAa CTOPOHAaX
AE, BC u AC rpeyroasaunra ABC wnn ux upoponsxenunnx. Hora-
AC, BA, CB,
C,B AC B,A
OJHOH 1psaAMON (Teopema, odparunast reopeme Menenan).

KHUTE: eclu =1, o touru C), A, u B, nemar Ha

Ilyers rourku €, A, u B, lemxar COOTEETCTEEHHO HA CTOPOHAX
AB, BC n AC rpeyroasanka ABC wuanm WX TOPOJOTHKEHNAX,
Horaxure, 4ro ecnm npamble AA,, BB, u CC, nepecerkamwTcd

AC, BA, CB

=1 (Teopema
Cc,B AC BA

B OIHOH TOYKe, TO BEPHO PABEHCTBO:
Yernl).

IIycre Touru C,, A, 1 B, IeaT cOOTBeTCTEEHHO Ha cTopoHax AR,
BC 1 AC rpeyroasaura ABC unm nx npogossreHusx. Jlorasmmnre,
AC, BA, CB
C,B AC BA
KaTcd B OIHOH ToUKe (Teopema, obpaTtHaa tTeopeme Yennl).

4TO ecqu =1, to npameie AA,, BB, u CC, nepece-

Sadawi nossieNHol
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8895 Ha rkarerax AC u BC npamoyroussoro rpeyronsaura ABC sBaenu-
uum 00pazom nocrpoenn Keaapatel ACFK w BCDE, CH — mvico-
Ta TpeyvrodpHuKa ABC. [Moxamxure, uto npamMmuie CH, BK u AFE
EPECEKADTCH B OJHOM TOUYKE.

896 Touru C,, A, 1 B, nexaT cOOTBETCTEEHHO Ha cropoHax AB, BC

u AC rpeyroasHuKa ABC, npuuém orpesrn AA, BB, u CC, ne-
CO _CA | CB
oc;, AB BA

pecerawres B Touke O. HNoraxure, uro (Teope-

ma Bau-Obenn).

897 Horamxwure, uro Kamgaa OMCCEKTDHCA TPEYTONBHUKS AEIHTCH TOY-
KOil mepecedennd OMCCEKTPHC B OTHOMICHWHA CYMMBI TPHJICKATITHE
CTOPOH K IPOTHBOJIEKAINEH, CUNTASA OT BEpPIIIHHEL.

898 JlokamuTe, UTO TPH OTPe3Ka, COeIMHAIOIINEe BePIOHHBI TPeVIoiab-
HHEKA ¢ JedHallliimMid HA llpﬂ’l‘MHDILDJID}HHbIX CT{]].'}DHHX TOUHEAMK Ka-
CAHWA BUWCAHHOHW OKPYAMHOCTH ¢ DTHMH CTOPOHAMH, TEpPECeKaroT-
cA B 0JHOH TouKe (Touka sKepromHa).

899 Jloka:xuTe, UYTO TPH OTPEe3Ka, COeIHHAIIMEe BePIIHHL TPEVIOIb-
HHEA ¢ JeHalliME HA OPOTHEOIIONOMHERIX CTOPOHAX TOUHKAMM Ka-
CAHMS BHEBIHMCAHHBIX OKPVIKHOCTEH C 9THMH CTOPOHAMI, HEpece-
KawTca B oJHoH Touke (Touka Harend).

33_.-1;31111 K raase IX CrauaH ¢ vk.com/material100

900 m [IBe OKpPV:KHOCTH HMeIOT eJIHHCTBeHHYVIO 00y Toury M.
Yepes 3TV TOUKY IPOBEJIEHBL ABe CeKVIIHE, Iepeceranniie oaHy
OKPYHHOCTE B TOUKax A U A,, a gpyrvio — B Tourax B u B,. [o-
Rasure, uto AA || BB, .

901 IIpamaa AC — KacaTelbHadA H OKPYMHHOCTH ¢ OeHTpoM (), a Ipd-
mafa BD — KacareneHas K OKDPYMXHOCTH ¢ nenrpom (O, (pue. 276).
Horamure, 4TO;

a) AD| BC;
06) AB:2=AD - BC;
B) BD?: AC?’=AD : BC.

902 Touru B, u €, — cepequnnl ayr AB u AC (puc. 277). Horawmure,
uro AM=AN.

Puc. 276 Puc. 277
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903 m ORpPYy/RHOCTE OTCEKAET HA JIRYX TPAMBIX, KOTOPHE Tepecera-
IoTCA B TOYKe, He JeKallell Ha OKpPYJKHOCTH, paBHble Xopanl. lo-
KajiTe, YTO PACCTOAHHA OT TOYKH IepecedeHMdA ATHX OPAMBIX 10
KOHIOB TOW W JAPYTOH XOPALI COOTBETCTREHHO PARHEI MeX/Y coDOoi,

904 JoraxkuTe, 4TO OJIA BCeX Xopd AB JaHHOH OKPYHHOCTH BeJIHYH-

HAa roe Al — paccTodHHe OT TOUKH A J0 KacaTelbHOH B

AD’
TouKe B, IMeeT 0HO U TO Ke 3HAUeHIHe.

95 UYepez Toury A mepecedeRmA ABYX OKPYRHOCTEH C TIEHTDAMH B
Toukax O, u O, IpoBeIeHa NpAMad, NepeceKalonasd OIHY OKDYK-
HOCTH B TouKe B, a apyryw — B Touke C. [loramure, 4TO OTPE3OK
BC oyner manbonasimuM TOT A, KOTAA O napanmenern npsamoit 00,

26  Otpesor AB aABideTcda JHAMETPOM OEPViHOCTH ¢ HeHTpom (. Ha
Kamaom paguyce OM OKpyRHOCTH OTNOMeH oT IenTpa O orpe-
30K, PABHBIM paccToAHHIO 0T KoHOa M sToro pagmyca Do OpAMOI
AB. HaliguTe MHOMECTBO KOHIOOB IIOCTPOEHHBIX TAKMM o0pasom
OTPEesKOB,

N7  Buyrpu vrana ABC paBHocTOpOHHero TpeyroabHHEa ABC B3aTa
roura M Tar, uro ZBMC=30°, ZFBMA=17". Halinure yribl
BAM nu BCM,

208  Uepes wampyrw Bepiuuny rpevroasHura ABC uposejena upamas,
IepHeHIHKyIApHad K OHcceKTpHce yIyla TPeyTroabHuKa IPH OTOH
BepirnHe. IIpoBenéHHLIe NpAMEIe, Nepecekadch, 00PaZVIT HOBBIH . cqia100
TpeyroiabHuK. JTOKAMMUTE, YTO BEPLIMHBL ATOrO TPEYIOJIbHUKA JIe-

JAAT Ha TIPAMBIX, COACPsKAINHX ONCCEKTPHCH Tpeyroabiuka ABC.

209 llyers H — rToura uepeceyeHUs UPHMBIX, COUEPIKALIUX BbICOTHL
rpeyroneauka ABC, A, B, €, — TOYKHW, CHMMETPHYHEIE TOYKE
H orHocuTensHo npameix BC, CA, AB, a A,, B,, , — T0o4-
KM, CHMMeTpPpUUYHbIe Tourke H 0THOCUTENLHO cepeiguH cropod BC,
CA, AB, Hoxaywure, uto Touxkn A, , B, C,, A,, B,, C, gemwar na
OKDVIKHOCTH, OIHCAHHOH OKOJO TpeyvroiabHHEa ABC.

910 Orpesox BD — 6uccexrpuca tpeyronsanka ABC. Jlokamwure, 9To
BD:=AB-BC-AD. DC,

911 Mz sepmmuam B rpeyronsnra ABC nposegennr sBeicota BH n
fircceKkTpHca yriaa B, KoTopas IepecexaeT B TOUKe E ommHcamHyo

OKOJO TPeYTOJbHHKA OKPY:KHOCTE ¢ OeHTpoM O. [JokasKuTe, 4YTO
ayu BE asnaerca duccerkTpucol yraa OBH.

912 IlpouaponbHad Touka X OKPV:HHOCTH, OIHCAHHON OKOJO PABHO-
CTOPOHHETD TpeyroasHUKa ABC, coegmHeHa OTPESKAMH ¢ €ro Bep-
muHamMu, JorkaskuTe, 4TO OOUH U3 oTpeskoB AX, BX u CX pasen
cyMMe JBVX APYIHX OTPE3KOB.

913 JloraskHTe, WUTO €CIH JHATOHAJN BIHCAHIOTO YETHIPEXYTOILHH-
Ka MepHeHTHKVIAPHLI, TCO CYMMa KBAaIpaToB IPOTHBOIOJNOMKHBIX
CTOPOH YeThLIPEXYIOIBHUKA PABHA KHBAJADATY JAUAMETDA OLUCAHHON
OKPVIKHOCTH,
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914 B gernipexyroinbHuKe ABCD, BIOHcaHHOM B OEPY:EHOCTE, DHCCEKT-
pUCBL YTJI0E A 1 B NepeceKarTes B TOUKE, JIEKAIEH HA CTOPOHE
CD. Horasure, auto CD=BC+ AD.

915 JorammuTe, UTO ILIOLIAAE IPAMOYVIOJIBLHON TpallelWi, ONHCAHHONR
OKOJIO0 OKPYIRHOCTH, PABHA IIPOU3BEIEHUI) €€ OCHOBAHNH,

916 Joramure, 4UYTOo B J1000M HUeTHIPEXVIOJLHHEKe, BIHCAHHOM B
OKPVIHHOCTE, IPOH3BEIeHAe JHATOHAIESH PABHO CYMMe IIPOH3BeIe-
HUH IPOTHBOLOIOMKHBIX cTOpoH (Teopema lItomemesn).

917 Hokasxkure, UTO B A1000M TpeyroJbHHKe panuyce R omucan-
HOW OKPVMHHOCTH, Pajuyc © BIIMCAHHOWM OKDYMMHOCTH H DacCTOA-
Hie d MeXIy HeHTPAMH 3THX OKDYVMAHOCTEN CBA3AHBI DABEHCTBOM
d?=R?— 2Rr (dopmyna Iirepa).

918 1A HepaBHocTOpOHHero TpeyroasHHKAa ABC Toura O aABnAa-
eTCH LEHTPOM OLMCAHHON OKpy:kHoctu, H — Toura nepeceueHus
TPAMBIX, COIEPMKANUX BLICOTH AA,, BB, nw CC,, touxnm A,, B,
C, — cepennHbl oTpe3ros AH, BH, CH, a touku A, B,, C,— ce-
pesuHbl cropor TpeyroasHura ABC. Horaskure, uro TOUKM A,
B, C,, A, B,, G, A;, B,, C, ne:xar ma OAHOH OKPYIKIIOCTH
OEPYHHOCTEL Jilnepa).

919 IokaxuTe, 4TO OCHOBAHUA NMEPHEHAUKYIAPOB, NPOBEIEHHBIX
Ha HPUHGBGHLIIOﬁ TOUKHA OKPVIINOCTH, OTMHUCANIION O0OKOJO TpEC-
VIOIbHHEA, K OPAMbBIM, COIep:KAaIlllM CTOPOHBL 3TOIC TPeYIoJIbHH-
Ka, JeMxar HA o4Hol upamMol (upsvan Cumecona). CxauaH ¢ vk.com/material100

920 TIlocTpodTe oDIMYVIO KACATENILHVIO K ABYM JAHNLIM OKPY/KHOCTAM.

921 Hapnl oKpV:KHOCTE ¢ IeHTpoM O, Touxa M 1 orpesxku P, n
Pz@z- Iocrpoitre upaMyw p Tak, uTobbl OHPYHHOCTH OTCEKANA HA
Hel xopay, pasuyn PG, v paccroanve ot Touku M g0 npamoi p
paBHANOCL P,Q,.

922 Buayrpu orpy:HocTi pgasa roura. Ilocrpoiire xopay, UpoOxXonH-
MYy Yepes3 9Ty TOUKY, TaK, 4TODR oHa OLLTa HanMenbIIeld u3
BCEX XOpPJ, NIPOXOTANINX Uepe3d 3TV TOUKY.

923 llocrpoiiTe TpPeyroibHUK!

a) 1o CTOpPoOHEe, HPOTHBOJEKAIEMY VIJIY M BBICOTE, MPOBEAEHHOH
K JaHHOH cTOpOoHEe;

0) mo yray, BeICOTE, NPOBEJEHHON W3 BepUIMHBLI JAHHOIO yrja, U
MePUMETDY.

924 IlocTpoiliTe TpeyroldbHHEK, e€clIH JaHa oOHcaHHad OKDPVIKHOCTE H
Ha Hel Tourn A, B u M, depes KoTopble NPOX0IAT NpAMbIE, CO-
JIEPRAIHE BBICOTY, DHCCEKTPHUCY W MeIWany TPeYVroJIbHWKA, TIPO-
BeJEHHEIE U3 OJHOH BeDIIHHLL.

925 m IHasel TpH TOYKH, He Jexkallue Ha ofHoii npamoii. [locTpoiiTe
Tpeyl‘ﬂﬂ.bﬂﬂﬂ, AJLH HDTDpOl‘O ATH TOYRKM HBJIAHNTCH OCHOBAHMHAMM
BLICOT. CKOMLKO peIlneHrii mMeeT 3agada?

Jadayy nossuEer ot

223 mpyoHOC U



T'nasa X

' BexTopsl Knacc

. Ta rMaea nocedAweHa paspaboTke BEKTOPHOro annapara reo-

r MeTpuk. C NOMOLLBID BEKTOPOB MOXHO [0Ka3biBaTb TEOpPEeMbl
W pelwarb reomeTpuyeckne zapayun. MNpuMepsi TAKoro npumMeHeHwus
BEKTOPOB MPUBEAeHbl B AaHHoW rnaee. Ho wayyeHwe BEKTOPOB Mo-

i 1 - NE3HO eWeé 1 NOTOMY, 4TO OHW WMPOKD MCNoNL3YITCH B duanke ans

% dl ONUCAHWA PasnuYHbiX QU3NYECKUX BENWYMH, TakWX, Hanpumep, Kak
R CKOpPOCTh, YCKOpEeHWe, cuna.

ITonsaTue BEKTODa

84. IlonaTHe BeKTOpa

Muorue ¢uanuecKne BeJIWYMHBI, HAIPUMEp
CHJIa, TepeMelleHe MaTepHajJbHONH TOYKH, CKOPOCTh,
XapaKTepHMa3yioTcsa He TOJbKO CBOMM YHCJIOBBLIM 3HAa-
yeHHeM, HO H HanpaBJeHHeM B npocrpaHcTee. Taxkume
(husHHecKe BeIMYHHLI Ha3LIBATOTCH BEKTOPHBIMHE
BCIHYHHAME (MM KOPOTKO BCKTOPAMHM), - o H

Pacemorpum npumep. Ilyers Ha Tesio geicTBy-
er cuna B 8 H. Ha pucyake cuny mzobpaxarwT oT-
peskom co crpenkoi (puc. 278). Crpenka ykassiBaer
HaIpaBjieHHe CHJbI, a JAJHHA OTpe3Ka COOTBETCTBY-
eT B BhIODpaHHOM wMacimiTabe YHCIOBOMY 3HAYeHHIO
cuabsl. Tax, Ha pucyvEKe 278 cuna B 1 H msobpamxe-
Ha orpeaxom aaumuOo 0,6 cm, moatomy cmaa B 8 H
naobpasxkeHa oTpeskoMm aamuHOoM 4,8 cM. Puc. 278

OTBreKasick OT KOHKPETHBIX CBOlCcTE (huanye-
CKUX BEKTOPHBIX BeJIMYUH, MBI IPHUX0JAHAM K IeoMer-
PHUYECKOMY NOHATHIO BeKTOpAa.

PaccmoTrpuM mnpoHM3BONBLHEIH oTpe3ok. Ero
KOHILI HA3LIBAIOTCH TaKiKe TPAHHYHBIMH TOUYKAMH
OoTpesKa.

Ha oTpeske MOMHO yKasaTh JBa HalnpasJe-
HHUA: OT OJHOM I'PAHMUYHON TOYKH K JApPYyroil u Haobo-
pot (puc. 279).

YrobbI BEIOpaATE OJHO M3 3THX HaAIpaBJIeHHH,
ONHY TPAHHYHYIO TOUKY OTpPE3Ka HAa30BEM Hawagom  Puc. 279
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oTpe3Ka, a IPYryio — KOHIIOM OTpe3Ka ¥ ByIeM CUHu-
TATh, UYTO OTPE30K HANPABJIeH OT HAYAJIA K KOHILY.

Onpeaenenne

OTpes3ok, A1A KOTOPOT'O VKA3aHO, KAKAA W3 ero rpa-
HUYHBIX TOYEK CUMTAETCHA HAYAJIOM, & KaKkad — KOH-
IOM, HAJBIBAETCS HAIPABICHHBIM OTPE3KOM MJIH
BEKTOPOM.

Ha pumcyHKax BekTOp HM300paykaeTcAd OTPe3KoOM
CO CTPeNKOM, NMoOKa3bIBalleill HalrpasjieHe BeKTOpa.
BexkToprl o00603HaualT ABYMA 3arjlaBHBIMH JIaTHH-
CKHMH OVKBaAMH CO CTPeNKOH Haja HUMH, HAIpHUMep
AB, IlepBas OyxBa 0003HAYAET HAYAIO BEKTOPA, BTO-
pag — koHen (pic. 280). Ha puecvare 281, a 130b6pa-

il it ey
Aennl BeKTopsl AB, CD, EF; touxkn A, C, K — maua-
Jia 3THX BeKTopor, a B, D, F — ux KoH1bl. BeKTOpEL
qacTo 0003HAYAIOT W OJHOM CTPOYHOH JATHHCKOM
DVKBOHM CO CTPEJAKON HAJ HEeM: t_;, g, ¢ (puc. 281, 0).

B panerHeiimem nesecoofpasHO YCJIOBHUTHCH,
yTo JM100asd TOUKA MJOCKOCTH TaKiKe ABIAETCA BEK-
TOpOoM. B 9TOM cayiac BEeKTOP HA3LIBACTCA AYIEBBIM,
Hauano HysneBoro BeKTopa COBIAAAET C €ro KOHIIOM.
Ha pucysaxke Ttakoil BekTOop un3obpaxkaerca OJHOM
Toukoil. KEcam, Hampumep, Touka, uzobparkarmias
HYJIeB0l BeKTOop, obo3HadeHa OvEBol M, To mam-
HBIH HYJIEBOH BEKTOP MOMHO ODO3HAYUTH TAK: MM
(puc. 281, a} Hynesoil BekTOp Dﬁﬁaﬂarlae'rCH _TaKxKe
cormzomom 0. Ha pUCYHKE 281 BEKTOPBI AB CD EF
HeHYJIeBble, 4 BeKTOD MM HYJeBOH.

JAAMHON HIIH MOTYJIeM HEHYJIEBOTO BEKTODA AB
HaspIBAeTCA OaHHA oTpeska APB. lIauHa BeKTOopa A_ﬁ

(exTOpa a) obosHAYAETCHA TaK!

—
JMEBOT0 BEKTOpPa cuuTaeTcsa pasaoi aymo; |0 /=0
JnuHBEl BeKTOpPOB, H300pasKEéHHBIX HA PHCYH-

xax 281,a n 281, 0, TaKoBLI: A_}B|= CD|=5
|EF|=2,5, | MM|=0, |a|=V13 |b|—4a lc|=3

(Kamgaa KJIeTKa Ha PHCYHKEe 231 UMEeT CTOPOHY,
PABHYIO eJIMHUIIE H3MEPEeHNUH OTPE3KORB).
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85. PaBeHCcTBO BEeKTOpPOB

IIpe:xae uem gaTh ompejesieHHe PaBHBIX BeK-
TOpOB, obpaTuMcAa K npumepy. PaccMorpum asmke-
HHEe TeJjia, NPH KOTOPOM BCE ero TOYKH JBHKYTCH C
OOHOW M TOH Ke CKOPOCTHID M B OJJHOM H TOM JKe
HallpaBJeHHH.

CropocTh Kamaoil Touxkmw M Tema gBasercs
BEKTOPHOM BEJIMYMHOM, MMO3TOMY €€ MOKHO n300pa-
3UTH HANPABJIEHHBIM OTPE3KOM, HAYaJ0 KOTOPOro
coBnlagaeT ¢ Toukol M (pic. 282). Tar kax Bce TOU-
KW Teja ABMIKYTCA ¢ OOHOM W TOH e CKOPOCTBIO, TO
BCEe HAIpaBJ/IeHHBIE OTPe3KH, H300parkaloliue CKopo-
CTH 3THX TO4YEeK, MMEelOT OJHO M TO e HalpasjJeHHe
H AJMHBI UX PaBHBI.

ITOT NpPpHMeP NOJACKA3LIBAET HAM, KaK ompeiue-
JHTH PABEHCTBO BEKTOPOB.

[IpeaBapuTenIbHO BBEJEM NOHATHE KOJJINHE-
ApPHBIX BEKTOPOB.

Henyieeble BeHTOPHI Ha3LIBAKTCA ROIIHHE-
APHBIMH, €CJIH OHH JeKaT JH00 Ha oJHOH NpaAMOH,
b0 Ha mapannenbHBIX TPAMBIX; HYJIEBOW BeKTOD
CYMTAETCA KOJJIMHeAPHBIM nmﬁu'ﬂy BEKTODY.

Ha DPHUCYHEKe 283 BERTG[]BI{I E:r AB CD MM
(BERTOD MM HYJIEBOH) KOJAIMHEADHBI, & BEKTOpDHI
— e — —

ABwu EF, a tarae CD 1 EF BHe RolInHeapHEL

Ecnn gea HeHVIIEBBIX BeETOpPA a u b ronnuze-
apHBI, TO OHH MOTYT OBITH HampaBJeHBI aub0 oan-
HaKoBo, nubo nporuBononoxHo. B nepsom ciayuae
BEKTOPLI @ u b masbBaoTCA COHAIIPABJeHHBIMM,
a BO BTOPOM — TMPOTHBOMOJIOIKHO IIﬂ.lTprlBJIEIII{I:IM}f
CoHAUPABIEHHOCTL BEKTODOB a4 u b obosnauaercs

1

Puc. 282

M

CradaH Nvkoom/material100
71

A
—
E F
Puc. 283

HETP}",IIHD AaTh H TOYHOE OIIpejleeHHe 3THX MOHATHII.

Hanpumep, IBa HOOYVICBLIY BOKTOPA, JICHLAITHC Ha IIA-
PATTeNhHBIX MPAMBIX, HASHBAKTCA COHATTPARIEHHBIMHA
(MPOTHBOMOJOMHO HATIPABIEHHBIMH), €CHOH HX KOHIBI
JEHLAT L0 OAHY CTOROHY (10 DAsHBE CTOPOHBLL) 0T LHpsH-
MO, TROXOAFENR uepes Havana, Ray copvymuporaTe
AHAJOTHYHOE OIpeIefeHHe I HEeHYJIEBHIX BEKTOPOB,

JEHALHY HA OQHOH npamoii?
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CACAVIOIITHM 0oDpason: a1t b. Bean e BEKTOPLI an
b NPOTHBOIIONAGHHEO HAIIpaBJIeHBI, TO 3To oboaHaya-
for Tak: a |+ b. Ha pucynre 283 usobpamensl Kax
COHATIPpABJEHHBIE, TAK H IIPOTHBOMOJIOMKHO HAIIPAaB-

g g e e o e
nennnie rexrops: a 116, a1t €D, all AB, 611 CD,
b1l AB, ABt CD.

Hauano myneBoro BeKTOpa COBOAJaeT ¢ ero
KOHIIOM, I03TOMY HYJIEBOW BEKTOpP HE MMEeT KakKo-
ro-nubo onpegeséHHoro HanpaeiaeHusa. Muaue roso-
pa, aodoe HampasJeHHe MOMKHO CYHTATH HAIpAaB-
JeHueM HYJeBOT0 BeKTOopa. YCJAOBHMCA CUHTATH,
YTO HYJEBOH BEKTOP COHAINpaBJeH ¢ J00bBIM BEKTO-
pom. Taxum obpasomM, Ha pHCVHEe 283 Mﬁ}TTAE’,
MM 1 a ur. .

HeHnyneBble KoJIHMHeapHBEIe BeKTOpPbI obiaga-
IOT CBOMCTBaAMH, KOTOpPBIe HPOHAJTICTPHPOBAHBI HA
pucyake 284, a—a.

Hagum Teneps onpejeieHne paBHbIX BEKTOPOB.

Onpenenenne

BEHTGDBI HAa3bBIBAIOTCH PAaBHBIMHE, eC/IH OHH COHa-
OmpapJdeHbl H UX NJIHHBI DABHBI.

Taxum obpasoM, BeKTOPH @ M b paBHEI, eclIH
— = — = —- =
allb ula|=|b|. Pasencrso ekropor a u b oBozHa-
= —a
JaeTcA Tak: a=2~n.

86. OTknansIiBaENe BeKTOpa
OT JAHHOM TOUKH

Ecnom Tourka A — mavango BCRTODRA o, TO TORO-

pPAT, YTO BeKTOP & OTJOMeH oT ToudkKH A (pHxc. 285).
IokaskeM ciaenyioniee VTBep:KIeHHe:
oT mwdoH ToukH M MOMEHO OTIOEHTL BeK-

TOP, PABHEIN JaHHOMY BEKTOPY ¢, H IIPHTOM TOJBKO
OJTHH.

B camomM gejse, eciIu @ — HYJIEBoH BeKTOD,
TO WCKOMBIM BEKTOPOM SABASETCHA BexTOop M M,
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JonyeTM, 4MTO BEKTOP a HEHYJIERBOH, a TOUKH A wu . ke o
B —ero vauano 1 rKoeen. IIpoeegém depes TOURY N \"1‘3
M mpamywo p, napamnrensHyio AB (puc. 286; ecan N
M — Ttoura npamMoil AB, To B KauecTBe IPAMOH p
Bo3eMEM camy npsavmyin AB). Ha npsmoit p orno-
muM orpesku MN u MN’, paeHsle orpesky AB, Puc. 286
H BbIOepeM I3 BEKTOPOB MN u MN' TOT, KOTOPBIH
COHAIIPABJAEH ¢ BEKTOPOM a (Ha pucvare 286 Bex-
TOP WF). JTOT BEKTOP H ABIAETCA HMCKOMEIM BCK-
TOPOM, PABHBLIM BEKTODRY a. Ua IIOCTPOEHHA CIeIver,
YTO TAKOH BEKTOP TOJBKO OJHH.
3aMeuaHHe
PaBHble BEKTODPBI, OTJOMKEHHbIE OT PA3HbIX TO-
yeK, dacro obo3HadawT OJHOM M TOM ke DyKBOIL.
Taxk oGo3zHadyeHbl, HAIIPUMEP, PABHBIE BEKTOPHI CKO-
POCTH pasJIHYHBIX TO4YeK Ha pHcyHEe 282. Huorma
PO TAKHe BEKTOPBI I'OBOPAT, HTO 3TO OAMH H TOT iKe
BE"I{T{]IJ, HO [}TJ[U}REHHBII.:! oT I.}HSH?:IX TOYEH.

IIPHHTHHEUH"E 3alaHHuA Cradad c vk.com/material100

926 OrmerbTe ToukH A, B u C, He JeKallide Ha ojHoM opamoii. Ha-
YEPTHUTE RCE HEHYIEBLIE REKTOPEI, HAYAJO W KOHEI[ KOTOPHIX CO-
BIIAJAIOT ¢ KAKMMH-TC ABYMA M3 3THX ToYeK. BEIIHOINTEe BCe IIO-
JIYUeHHBIE BEKTOPEI M VEAMEWTE HAYAND U KOHeIl KAMI0ro BeKTopa.

927 Bridopas monxomdmuil macirTad, HavepTHTE BeKTOPEI, Haobpaka-
IOHIHe IIOJET camMoJeTa cHadanda Ha 300 kM Ha or ot ropoga A go
B, a morom ra 500 kM Ha BOCTOK oT Topoga B no C. 3arem navep-

-
THTe BexTop AC, KOTOPHIH H300paxaeT IepeMellleHHe M2 HAYAIL-
HOM TOYKH B KOHeYHYIO.

928 HauepTuTe BeETOpel AB, CD n EF Tar, uTodnI:
—_— — — — —
a) AB,CD u EF 6nuiu konnuueapust u | AB|=1em, | CD |=2,5 cm,
| EF | =14,5 cn;
a) AB u EF 6nutun KOJLIMHEeAPHbI, AB u CD 6umu He KOJLIHHeap-
HEI U |AB|=3{:M, |CD|:1,D{:M, |bF|:1 CM,

029 HauepruTe IBA HeKOJJIMHEADHBIX BEKTODA @ ¥ b. Mzobpasure He-
CROJIBKO BEKTOPOBR: 4) COHATIPABJEHHBIX € BEKTOPOM a: B) cona-
IPaBJIeHHBIX ¢ BEKTOPOM .';;; B) IIPOTHBONGIOMHEO HaIpaBIeHHBIX
BeKTOpPY b} I') LUPOTHBOIOJNOMHO HALPABIEHHbLIX BERTOPY a.
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930 HauepruTe ABa BeKTOpa: 4) UMEOINHe PaBHLIe NIHHBI M HEKOJ-
JduHeapable; 0) uMewLUiMe PABHBIE JANUHLI U COHAIIPABIEHHLIE;
B) MMEIOIIHE PABHABIE JJTWHLI W TPOTHBOTOJOMHO HATTPARIEHHRIE,
B raxoMm ciaydyae ODolyyeHHLIe BEKTOPEI pAaBHBI?
—_

931 HauepruTe HEeHYJIEROH BEKTOD @ W OTMETBTE HA ILIOCKOCTH TPH
Troukn A, B u C. Oraoxure or togex A, B n C BexTopnl, pas-
—

HEIE (.

3ajaum

932 Kakue H3 cedyVIOOINX BeJIHYHH ABILIOTCA BeKTOPHLIMI: CKOPOCTD,
Macca, CHaa, BpeMdA, TeMOeparypa, AJHHA, ILIomank, pabora?

933 B nmpamovroananrEe ABCD AB=3cm, BC=4 cm, Toura M — ce-
penrHa cTopoHbl AB. HalizguTe IJIHHBI BEeKTOPOB Aé, Bé, Dé,
MC, MA, CB, AC.

934 OcuoBanue AD npamoyroaesHoil Ttpanenuu ABCD ¢ npaMbim
yraom A pasuo 12 cm, AB=5cm, £D=45°, Haligure qIuHbl BEK-

TOPOB B_}D, CD u AC.

935 Boiuummure 1apsl KOMIHMHEAPHBIX BEHTOPOB, KOTOPLIE Olpejge-
JSIOTCA CTOpOHAMN: a) mapanmemorpamma MNPQ; 06) Tpaneunn
ABCD ¢ ocaopanmamn AD um BC; p) tpevronoHuka FGH. .
JKUTe cpefy HHX IADHI COHANIPABIEHHBIX H IIPOTHEOIOIOEHG %T’r matenaio
IIPABJIEHHBIX BEKTOPOE.

936 Jwaromanmm napammenorpamma ABCD nepecexawores B touke O,
PaeHBI 11 BeKTODHI: a) AB u DTZ?; 0) BC u Dﬁ; BE) AO u CT@;
T) AC u BD? Otser obocuyiire,

937 Touru S u T apndgwTea cepefHHAME DOKOBBIX cTopoH MN u I LK

pﬂBHDﬁDﬂpCHHDH Tpanenuu LMNLK PapHnr 1M BeKTOPHI: a) NL H
KL o) MS u SN B) MN u KL N TSuKM; i) TLu KT?

938 Jlogaymwure, uro ecan BeKTOpel AB m CD pasubI, TO CEpeguHBI OT-
pesxoB AD w BC conamaiwT. [loxamure obparnoe },?Tl’il’:‘pH\,,T[E‘TTT/Tﬂ

eclIi cepelHHEl oTpeskos AD n BC copnagalor, TO AB=CD.

939 Drrpe,rxe.nwre BUJl HETBIPDEXYTONLANKE ABCD, ecan: _a) AB=DC
u |AB|=|BC|; 6) AB11 DC, a Bexropst AD u BC we wommu-
HeapHLI
940 Bepﬂu J¥ YTREDAJEHHE! a) e a=b, TO @ 11 6; 6) ecan a b, TO
aub KOJLTHHeapHEL; B} ecTy @ = E} o a Tl E:r T) ecIH @ 11 b, TO
d:.’?; 1) ecau a:[.'l, ro a1 Bb?
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@_ Crno:xeHHne M BbIYUTAHHE BEKTOPOB

87. Cymma ABYX BEKTOPOB

Paccmorpum mnpumep. llycers maTepmanbHas
TOYKA IIePEMECTIIACE M3 TOUKE A B TouKy B, a 3a-
rem u3 Touku B B roury C (puc. 287). B peayasrare
ATHX JABYVX nepeuemennn, _KOTOpBIe MOKHO IpejCTa-
BUTEL BeKTOpaM#H AB i BC MaTrepruagbias TouKa
nepeMecTHIaChE Ha TOUKH A B Touky C. Ilosromy pe-
3yABTHDYIOIee MepeMelleHne MOMKHO HpeJCTABHTH
pexTopoM AC, TToCKONILKY TepeMeIiene W3 TOYKH
A B Toury C cHEIaIbIBAeTCA H3 IIepeMelleHHA M3
A B B 1 nepememenusa u3 B B C, ToO BeKTOp AC
eCTECTEEHHO HAZBATE CYMMOH BEKTODOB AB u BC:

e s
AC=AB+ BC.

PacemoTpeHHBIH npuMep NPHUBOJAUT HAC K I10-
HATHK CYMMBI JBYX BEKTOPOB.

[Iycrn awh— JBa BekTopa. OTMEeTHM TIPOM3-
BOJIBHYIO TOUKY A M OTIOMKUM OT ATOH TOUKH BeK-
TOP AB PaBHBII a (le: 288), daTem oT _TOUKH B
OTJIOMKHM BEKTOD BP pHBH_b.l}:l b. Berrop AC nasbi
BACTCH CYMMOH BEKTOPOB 4 W b.

Takoe npaBwIO CHOMEHWHA BEKTOPOB HA3BLIBA-
eTcd MpaBHIOM TpeyroJsHHEa. PrucyHox 288 moac-
HAEeT 9TO Has3BaHHe.

Hokaxem, 4TO eClH HPH CH0MKEHHH BEeKTODPOB
aub TOUKY A, 0T KOTOpoH OTKJIAJALIBAETCA BeK-
TOP @ZE, 3aMEHHTE JAPYTOH TOYKOM A, TO BeK-
Top AC 3amMeHWTCA pPaBHBIM eMy BekTopom AC,.
Hubimy crnopamu, AoRas:keMm, uTOo €cCiM Aﬁ:A,B,
.ﬁzBICI, TO ﬁzAlCI (puc. 289).

Hooyerum, uro Tourn A, B, A,, touru B, C,
B, u touxu A, C, A, He JexaT HA OJHOH OPAMOH
(ocTannubie caydald PacCMOTPHUTE CAMOCTOATCALHO).
Wz paeerncrsa }fé: AB, cnegyer, uro CTOPOHBI
AB u A,B, yerhipeéxyroisHuKa ABB, A, paBHB H
napajlieabAbl, TOJTOMY DTOT YETHLIPEXYTOALHHN —
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napawnenorpamm. Cnegosarensro, AA, = BB,. Ana-
JOTHYHCO H3 PABeHCTEa Bé=B,C, caeayeT, UTO Ue-
Teipéxyroasank  BCC, B, — napannenorpamwm, Ilo-
atoMy BB, =CC,. Ha ocHOBe IIOJNYUEeHHBIX PABEHCTE
saaouaem, uro AA,=CC,. Ilosromy AACC—
mapanirenorpaMm, Hu, sHauur, AC=AC,, uro u

TpeboBanoch AOKazaTh. .
CyMMa BeKTOpoB & H b obDozHauaeTcd Tag:

a+b.

CriaaasiBas 110 NPABHIIY TPEVIOJLHHKA IIPOM3-
BOJLHBIH BEKTOP ac HYJEBLIM BEKTOPOM, TTOJIVIAEM,
UTO OJAA JH000r0 BEeKTOpAa a CIpaABEIJIHEO PABEHCTEO

at+0=a.

I[IpaBuno TpeyroasHMKa MOHO chopmy-
JHUPOBATE TaK:Ke CIeIVIOLIM ﬂﬁDS_EDM. eCcJIH A
B u C — npou3BoJbHBIe TOYKH, TO AB+BC AC
[loguepKkHEM, YTO 3TO PABEHCTBO CIIPABENJHUBO JIs
IpPOH3BOJBHLIX Toderk A, B u €, B 4acTHOCTH, B
TOM CJy4Hae, KOrjga ABe H3 HHX HJIH Jayke BCe TPH
COBIIAAAIOT.

88. 3aK0OHEI CHOKeHNUST BEKTOPOB.
Ilpasniao mapaanenorpaMmma

Teopema

CxauaH ¢ vik.com/material100

A5 1r0dsIX BERTOPOE ¢, b 1 ¢ cIpaBegIuELI pa-

BeHCTBA:
: 5 o ’ a3
1. a+b=5b+a (MepeMeCTHTEIBARIH 34AK0H).

({i +b) + c=a+ (B + é) (coueTaTeILHBIH 3aK0H).

JlokazaTeJbCTBO
1Y, PaccmoTpuM cayuall, Korga BeKTOPBEL @ H

-

b ue _HOJLILUEeAPHbI (ciiyuail HOJIMHEAPHbIX BeHTO-
POR anb paccMoTpHTe camocToATeanno). Or mpo-
H3BOJLHOH TOUEH A OTJI0KHEM BeKTOPLI Aé;{f % |
A_}D:E 1 HA 3THUX BEHETOPaX IOCTPOMM IIapaiesio-

rpamMM ABCD, xak nmoxasaro Ha pucyHEe 290. Ilo
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MPABIITY TPEYTOMLHHKA AU A_}B +BC=da+b. Ana-
nmormugo AC=AD+DC=b+a. OTcioma chaeayer,
uro a+b=h+a.

2%, OT npoH3BOIBHOH TOUEH A OTJIOKHM BeK-

==

Top AB=a, or Toukn B — sexrop BC =24, a or rou-
EH C — BekTOop CD=¢ (puc. 291). IIpumenada mpa-
BHJIO TPeyIroJIbHUKA, MOJYYHUM:

(@a+B)+c=(AB+BC)+CD=AC+CD=AD,
d+(h+c)=AB+(BC+CD)=AB+BD=AD.

Orcroga ciaegyver, UTO {ti + .';;) te=a+ (E; + r_.:).

Teopema noxkaszana.

IIpu norasatenseTBe yTBep:RAeHUA 1% MbI
00OCHOBATH TaK HAa3BIBAeMOe MNpPaBHJI0O OapaJie-
JorpaMMa CJI0:KeHHA HeKo/JJHHeapHLIX BeKTO-
poB: HYTODBI CJAOKHTH HEKOJJHHEApPHBIE BeKTOPEHI

-

au b, HV:HHO OTJ0MEHTh OT KAKOH-HHUOVILE TOYEH
A BEKTOpDEI AB=d w AD=b n MOCTPOHUTE TTApas-
JeJOTPaMM ABCD (puc. 290). Torma pexTop AC
paBeH a+b. IIpasuio napanasenorpamma 4acTo He-
noabayerca B (HU3HKe, HATPHMEpP TPH CJAOMKEeHHH

ABVX CHJI.

89. CymmMma HeCKOJIBKHX BEKTOPOE

CrnosxeHne HECKOJNBKUX BEKTOPOB [IPONU3BOIUT-
cA craeAyIOmMM o6pa3oM: NepBbIil BEKTOD CKJIAAbIBA-
eTcA CO BTOPBLIM, 3aTeM HX CYMMAa CKJIAJALIBAETCA C
TPEeTBHM BeKTOpoM # T.JA. M3 3aKOHOB cloKeHHA
BEKTOPOB CJeyeT, 4YTO CYMMa HEeCKOJNbBKHX BeK-
TOPOB HE 3ABHCHT OT TOTO, B KAKOM MNOPAJKE OHH
ckaaasiBaroTca. Ha pucyake 291 nokasaHo mocTpo-
e CYMMBI BEKTODOR J, 5, ¢ oT TTPOU3BOILHOH
TOUKH A OTJIOeH BEKTOD AB= E 3aTeM OT TOUKH
B ornoaen BEKTOP | BC b U, HAKOHEeI, oT Tourku
OTJIOKEH BEKTOD LD—C B peavakTaTe moaviaeTcH
BEKTOD AD=g+b+e.

232

=1

A} D

Puc. 290

A Cxavan c vk.com/faterial100
Puc. 291

- -

p—f:1+c:.,+ul+u,l+m+u

Puc, 292

Faaea X



AHaNOTUYHO MOMKHO NOCTPOUTH CYMMY ue-
THEIPEX, NATH H BoolDIIe J000ro YHCIA BEKTOPOB.
Ha pwucyvake 292 nokasaHOo MTOCTPOEHHE CYMMBI
IECTH BEKTOPOB. 9JTO MPaBHJIO MOCTPOEHHA CYM-
Mbl HECKOJBKHUX BeKTOPOB HASZLIBAETCH IIPABH-
JIOoM MHOTOYTONBHHEA. PHcyHOE 292 modAcHAeT Ha-
3BaHHEe.

I[IpaBnao MHOTOYTOJNBHHKA MOMKHO cdop-
MYJIMPOBATL TaK:Ke chaegayoimm obpaszoMm: ecau
A, A, .., A,— NpoH3BOJNbHbIE TOYKH ILJIOCKO-
crm, 0 A A, +AA +...+A, A=A A (»ma pu-
cyHEe 293,a n=7). 9T0 paBeHCTBO CIPaBeIIHEO
nna npdeix Touer A, A,, ..., A4, B UACTHOCTH B
TOM CJyYae, KOTIJa HEeKOTOphble H3 HHEX COBIaja-
ior. Hanpmmep, ecnm Hadano DepBOT0 BeKToOpa
COBIIAJIAET € KOHIIOM NOCJegHero BeKTopa, TO CyM-
Ma J[JaHHBIX BEKTOPOB paBHa HYJEBOMY BeKTOpy _ _ -
(puc. 293, 0). by+by+by+by+b; =0

Puc. 293

90. Berunramue REXTOPOD CkauaH ¢ vk.com/material100

PaznocThio BEKTOPOR a4 H b HasLIBACTCH TAKOI
BEKTOP, CYMMAa EOTOPOTO C BEKTOPOM b DABHA BeK-
TOPY a.

Paznocrs BerTopos g u b oBosHauaerTcs TAK:
a-b.

PaccmoTpumM 3ajady O IOCTPOEHHH PAa3HOCTH
JIIBYX BEeKTOPOB.

Jamaua

Manel BexTopsl @ u b. Ioerpours BeRTOp @ — b.

Pemenue

OTMeTHM HA IUIOCKOCTH MTPOM3BOJBHYIO TOY-
Ry D u GTJJ{J}HMM 01T ATOM TOYHU BEKTOPLL ﬂ:g
i OB b {pHc. 294) Ho TPaBAMY  TPEYTOTLHTKA
OB +BA = DA v b+ BA = a. Taxum odbpazomM, cyM-
Ma BEKTODOB BAub paBHA a. Io OUPEEIEHNI0 Pag- B
HOCTH BeKTOPOEB 9TO O03HAYAET, UTO BAzc;—i;, T. e. -
BEHTOD BA HCKOMBIi. SaJauy 0 HOCTPORHHH pPasHo- Puc. 294

2 3 3 Berwmopst

0




CTH JIBYX BEKTOPOB MOMKHO PEllNUThL M JAPYrdM CIIO-
cobom. Ilpe:xkpe bWemM yKasaTe 2TOT cmocod, BBeEM
NOHATHE BEeKTOpa, MPOTHBOIOJOMKHOTO JaHHOMY.

IIyers a— IPOM3BOJBHEIN HeHYVJIeBOH BeK-
TOP. Bemmp @) HABBIBAETCH IPOTHBOIOIONKHBIM
BEKTOPY a, ecJIH BEKTOPHI a n @, AMEXT paBALIe
JIHHBEl K IPOTHBEOIOIO0XKHO HAIPABIEHBI. Ha p#n-
cyarke 295 msextop @, =BA #BIderca OPOTHBOIO-
JOMHBIM BeKTOPY a=AB. BerTopoM, IPOTHBOIIO-
JOKHBIM HYJEBOMY BeKTOpPY, CUYHTAETCA HYJIEeBOH
BEKTOP.

BexTop, npoTHBonoﬂomHHH BEKTODY a, 060o-
SHAUACTCH TAK: —d. QuesnjHO, ﬂ:+{—a) 0.

AH - BA AA =0
Puc. 295

Ilokaskem Temnmepb TeopeMy O Pas3HOCTH JABYX
BEKTOPOB.

Teopema

st .JImﬁnIx BEKTOPOE a u h CIPABEIIHEQ PABEH-
CTBO @ — b= a—i—( EJ} CxauaH ¢ vk.com/material100

JorazaTensCTBO
IIo onpenenenro pasHOCTH BeKTOpoR (a—b)+
— -
+b=a. [Ipubasue K obeum yacTHAM ITOI0 PABEHCTEA
BEKTOP (—h), TTOIYIIM:
- - - = — —
(a—b)+b+(-b)=a+(-b),
wirn (@ —b)+0=a+ (-b),

oTKyga ¢ — b= a+ (—b).
Teopema goxasaHa.

=] |

IIpuseném apyroe pemeHne 3again o Io-

CTPOEHHH Pa3HOCTH BeKTOPOB @ u b. OTMeTHM Ha b -
IIOCKOCTH  HPOUSBOIBHYI0 TOUKY O n oraoEUM B —b
OT 3TOHM TOUKHM EBeKTOpD OA=a {[}HC 296} Sarem

)
=4

OT TOYKH A OTIORUM BEKTOD AB=-b, Tlo TEOpe- 4

Me O pPasHOCTH BeKTOpoB d—h= a+ {—E}}, OO3TOMY 0
a—-b=0A+ AB=0B, v.e. serrop OB ucromblii. Puc. 296
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HPHI{TH‘[EUH]IE‘ JdJaHHA

941 Typucr opomeén 20 KM HA BOCTOK U3 ropoga A B ropop B, a no-
ToM 30 KM 1Ia BOCTOK B ropox C. C. Bridpar mogXomsIIui MacmTaﬁ
HAYEPTUTE BEKTOPHI AB u BC. Pasun au BEKTOPBL AB+BC

HAC

942 Haueprure HOIAPHO HEKOJJIMHEADHBIE BEKTODSI X, Y, Z U IO-

-

CTPOHATE BeKTOPLI X+ 1;, x+2z, 2+ I,r

943 HauepruTe HONAPHO HEKOLIHHEAPHBIE BeKTOpH a, b, ¢, d, e
M, MOJb3YVACH IIPABUIOM MHOMOYTOJNBHHKS, IIOCTDOHTE BEKTOD
a+b+c+d+e.

944 Haueprure 0OLAPHO HEKOIJIMHEADHBIE BEHTODbI x., y., Z u o
CTPOWTE BEKTOPHI X — ¥, 2 — y', oy

945 HH.'—lelﬂlE BEKTOPbI X, i H z rar, urobn x |1 y, 2 T} 2. ocrpoiire

—.--

BEKTOPEI X+ y, ;-:; Z, X+ z.

946 Haueprure nBa HEHYJIEBbLIX KOJUIMHEAPHBIX BEKTOPA a u b TAH,
wro6s1 |a |#| &, Tlocrpoiite BexTOpPSI: &) @ —b; 6) b —a; B) —a + 6.
BrmmonauTe enre

Crauad c vk.com/material100

3amaum
947 Jlan OpOH2EBOJIBHBIM T-IET]:I]JEX?I‘DJI]:HHI—.. MNPQ Horaxxkure, 4dro:
a) MN+N@= MP+PQ, B) .WN+NP MQ+QP

948 I[mca:&m TE, UTO A8 JH0BIX ABYX HPHHJIJIHHPapHBLX BEKTODOB X U

u CIIPARCAINEO HEPABCHCTREO
949 Jloxayxure, uto ecanw A, B, C, 1 D — mpon3BOJLALIE TOYKHW, TO
AB+BC+CD+DA=0.
950 Cropora pasBHocTOpOHHero TpevronbHuEa ABC paerma a. Haii-
auTe: a) |E+£?C’}|, 0) |E+A_C}|, B) |E+(T‘§|, r) |E1}—B_C}|,
m | AB - AC|.
951 B rpeyroasauke ABC: AB=86, BC 8, ZB=90°. Haijgure:
a) | BA|-|BC| (—BC|; ©) |AB|+|BC| n |E+B?|;
) | BA |+|BC|u | BA +BC|; r}|AB|—|BC|
952 Tloas3ysach TPABWIOM MHOTOYTOABHWKA, VITPOCTHATE BhIPAKEHWE;
a) (AB+BC—MC)+(MD - KD);
6) (CB+ AC + BD)— (MK + KD).
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953 Ilyers X, Y u Z — [POU3ZBONbHbIE TOUKH.
,[[GB:&H{HTD, UTO BEKTODPEL p XY—i—ZX-I—YZ

g=(XY-XZ)+YZ u r=(ZY -XY)-ZX nuy-
JdeBhie.

954 Ha pucyTie 297 wzobpamensl BEKTOPTI a, b,

e

&y d XY. IIpegcTaEnTe BeRTOPR XY B BHUE
CVMMBI OCTAJLHBEIX MJIH HM IPOTHBOIIOJIOMNK-
HbBLX EPHTDpGH

Puc. 297
955 [Han TPeYIOJIBHUK ABC. Beipazure uepes

BEKTODEL 4 a= AB u b=AC CAedVIOIIHEe BEKTOpPHI: a) Bfi; 0) Cé;

B) CB+ BA.

Pemenue

a) HEHTDpBI BA 1 AB — mpoTuBOnNOIOMHEE, TOaTOMY BA =—AB,
unu BA =

o) Ilo Upasuily TPeyrofibHuKa CB CA-+-AB Ho CA= —A—f‘r, 110-
DTOMY CB= AB+( AC} AB- AC=a—b.

956 Touwu M u N — CepeUHEL CTOPOH AB u AC rpeyr OJIBHUKA AB(‘
BI:I[IIE.BHTE BeKTOPHI BM" N C M’N BN Tepe3 BeKTOPEL a=AM u
h — AN. CkauaH ¢ vk.com/material100

957 Otrpesor BB, — meguada tpeyroibHHKa ABC. BripazuTe BeKTODEI
B,C, BB,, BA, BC uepe3 x=AB, u y=AB,

958 [am MAPAJIETIOT P& MM ABCU EhipadHTE RERTOP AC Hepes
BEKTODPBL a u b, eclIH: a) a= AB b= BC 0) &= CB b= CD
B}a AB b=DA.

959 Jwmaromamm mapasiesiorpaMmMa ABCD _mepeceraiores B TouKe O 0.
Bripaaute uepes BeHTODHI 4 = AB u b=AD BEKTOPBL: DC+CB
BO +0OC, BO - OC BA - DA

960 Jlaunnapanmenorpamm ABCD, ogkamure, uto XA+ XC=XB+ XD,
e X — TIPOW3BOIBHAS TOYKA TJA0CKOCTH,

961 m Hoxamure, 4TO 114 J100BIX JBVX BeKTOPOB x U y' COpPaBeIJIHBO
HepaeeHCTEO | X — i |<| % |+ | |- B rarom cayuae |x—y|=| x|+ |y |?

962 IlapamoTHeT COVCEAICA Ha 3eMJI ¢0 cKopoceThio 3 M/c. IlopeIBoMm

BeTpa ero HadyMHaeT OTHOCHTE B CTOPOHY CO CKOPOCTBHIO WEM;’U.
Iloa xaxum ¥TAOOM K BCPTHREAAN CIIVCRACTCH HEPEEI_IIDTHCT?
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3azad

YMHOXeHWe BEKTOpa HA YUCJO.
IIpumeHeHre BEKTOPOB K PEITEHUIO

91. Ilpouszeenenne BeKTOpa HA YHCJIO

Ilpesxkpe yem BBeCTH elé OJHO JeillCTBHE —
VMHOEEHHE BeKTOopa Ha YHcaIo, odpaTHMCA K OpHMe-
py. lIpegcTaBumM cebe, 9TO OJHH ABTOMOOHJIL ABHIKET-
cA MPAMOJHMHEHHO ¢ MMOCTOAHHOHN CKOPOCTBIO, BTOPOH
ABTOMODMJIb JBUIKETCA B TOM K€ HANpPaBIEHUHU CO
CEOPOCTRIO, BABOEe DOJBLIIEH, a TpeTHH
ABTOMODHJIL ABHIKETCA MM HABCTpPeuy,
T. €. B NPOTHBOMNOJOMHOM HampasJe-
HUM, ¥ BeJIMYUHA ero CKOPOCTH TaKad
e, KaK y Broporo aBromodbuna. Ecan
MBI H300pasHM CKOPOCTH IIEPBOTO aB-
TOMOODIIA BOKTOPOM v (pme. 298, a),
TO ECTeCTBEHHO H300pasuTh CKOPOCTH
BTOpPOTO ABTOMOOUIIA BEKTOpPOM, Y KO-
TOPOr0 HAIIpaBJeHHEe TaKoe e, KaKk V
BeKTOpa J, a AnuHa B 2 pasa Ooapiine, ¥ 0003HAYHTL
ATOT BEKTOP 20, CKOpOCTL TPETHETO ABTOMODIIS JTO-
rM4YHO W300pa3uTh BEKTOPOM, IIPOTHBONOJOMKHBIM

BEKTOPY 2U, T.e€. BEKTOPOM —2v (cv. pme. 298, a).

EerecTBeHHO CYMTATH, YTO BEKTOD 20 NOIVUAETCA
= —

VMHOMEHUEM BEKTOPA U HA 4uco 2, a4 BeKTop —20
IOIVUaeTCd VMHOMEeHHEeM BeKTopa v Ha umeno —2.
JTOT MpUMEp MOACKasbiBaeT, KAaKHM obpasoM cieay-
eT BBECTH VMHOMKEHHe BeKTOopa Ha 4YHC0. .

ITponzeejeHueM HeHY1eBOr0 EEKTOPA a4 HA
uyieno k HA3BIBAETCH Takol BeKTOD E;', ATUHA KOTO-
POTO paBma ,» TTPUHUEM BEKTOPHI ¢ W b cona-
IpaBjieHsl IPH Fz?ﬂ 1 IpOTHBOOOJIOKHO HaIIpapJe-
uel pu £ < 0. [TpouseeaenmemM HYJEROTO BEKTOPA HAa
JT1000€ YHCI0 CUYUTAETCA HYJIEBOH BEKTOP.

Hp{m?BP,I:EHHP BEKTOPA @ Ba uneao k ofosHA-
uaercA Tak: ka. Ha PUCYHEE 298, § mzo0paxeHbl
BEKTOD @ M BEKTOPEL 3a, —1,5a, J_a.
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Hsa onpee/ieHAA OPOH3BENeHHA BeKTOPA Ha ol

YHCJI0 HEeNoCpeACTBeHHO claeiyeT, UTO: oA =%
1) mpomsBegenne Mi000ro BeKTOPA HA UHCIO

HYJIb €CTh HYJEeBOH BEKTOP; OB =20A =2(3a)
2) AL arwdoro unena k£ H nwboro Bexkropa a OB=6d=(23a

BCKTOPBI @ 1 ka KOJIJIMHCA PHEL, Puc. 209
YMHOMEHHe BEKTOpa Ha YHcJao obnagaer cie-

AVIOIIMMHM OCHOBHBIMH CBOHCTBAMM:

JI.;IIH nmﬁmx gyueea k, | w  mo0BIX BekTo- -

[]"EIB a, b CHPABCIUIMBRI PARCHCTEA; ir la A

. (k1) a= k (La) (C{}IIETaTe.]ILHLm 3aKoH). LE A

2” (+1) a=ka+la (11epBhii pacupeleluTeIbHbIN

3aK0H). 0
i = il i an Wr

3. k(a+b)=ka+ kb (Bropoi pacnpeae/IMTe/IbHBIH TR

- - -
EEHGHI}- OB ={k+l)a = katla

Pucynor 299 uamocTpupyeT coudeTaTeNbHBIN  puc. 300
sakoH. Ha srom pucyHKe npejcraBieHn cinyuyail, Ko-

raa =2, { =3,
w Kaua com/material 100
Pucynor 300 uamocTpupyeT NMepBBIH pacipe- CXAGEH € Vi ComfmBlerion
JETATENbHBIN 3aKOH. DTOT PHCYHOK COOTBETCTBYET i

ciaydalo, Korga £=3, [=2.

Pucyaor 301 mnawocrpHpyeT BTOpOM pacipe- -
JeauTeJbHBIH 3aKoH. Ha pToM pHCYHEKE TPeyroJbHH- o
ki OAB n OA B, rro;'ll:}ﬁmﬂ C I{.UB[I][I]HTIHEHTOM mo- O =, B B
nodud k, moaToMy GA ka, AB kb, OB = }f(a+b)
C npyroi CTOPOHEL, OB=0A + AB=ka + kb. Taxum
obpasomM, k {a + E:r] =ka+ kb. Puc. 301

OB = k(d+h) = ka+kb

3aMeuaHHe

PaccMoTperHBIe HAMH CBOMCTBA JeICTBHI HaJI
BEKTOpPaAMH MO3BONAIT B BhIPAMKEHHAX, CcoAep:xa-
IUX CYMMBI, Pa3HOCTH BEKTOPOB M NPOM3BENeHUA
BEKTOPOB HA YHCJIA, BHINOJHATL Mpeobpa3oBaHuA MO
TeM Ke NpaBHJaM, YTO H B YHCJIOBBLIX BBIPAyKeHH-
sx, Hanpumep, BrIpaykeHue E: 2 (5— g} o+ (E—i— a*) —
-3 {E;— ¢+ .ﬁf} MOMHO IpeoDpas3oBaTh TAK:

p=2a—26+c+a— 3b+3¢c—3a=-5b+4c.
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92. IIpuMeHeHe BEKTOPOB
K pelleHHIo 3ajayu

BekTopsl MOrI'yT MCIOJNB30BATBCA MAJA pe-
IMeHUuA TeoMeTpPHYecKHX 3aJad u JOKasaTellbCTBAa
TeopeMm. IlpnBeném nmpumeprl. PaccMmorpuM cHadama
BCIIOMOTATENBHYIO 3aja4y.

Jamaua 1
Touka C — cepegnHa orpeaka AB, a O — opo-
H3BOJBHAA TOoYKa niaockocTH (pmc. 302). lokasars,

UTO UC=;—(OE+{TI§).

Pemenune

HD NPaBUIY TPeyroJbHUKA M s DA+AC
OC=0B +B{" Chﬂaﬂmﬂaﬂ STH PABEHCTBA, IOJY-
qaeM: ZUC OA +UB+ {AL—i—BC} Tak war TOq-
ka C — cepenguHa oTpesra AB, To AC+BC=0.
Tagmum obpasom, ZO_C}:(ﬁ—i-O_B}, W

O_(}?: ;—{(ﬁ + @}.

Sanaua 2

Hokasarb, 4TO NpAMAaf, NPOBEJEHHAad yepes
cepeiliHbBl OCHOBAaHWIl Tpanmenmuu, MPOXOAUT Uepes
TOUKY HepeceveHHA NpoAoikeHnH G60KOBBIX CTOPOH.

Pemenne

Ilyers ABCD — pamHasa Tpaneuusa, M u
N — cepennnnl ocmosaHuii BC mw AD, a O — Todka
nepecedyednd npameix AB u CD (puc. 303). Hoka-
AeM, 9To Touka O memur Ha mpamoit MN,

Tpeyronsrury QAD u OBC nopobHbl 110 1ep-
BOMY NPH3HAKY NOA00MA TPeyroJbHUKOB ([JOKaMKuTe

aTo), MOITOM QA %z k
YoB oc "™
Tax xax OB 11 (ﬁ u OC TT(E, TO
OA=£.OB, OD=F-OC. (1)

Touxka M — cepeguHa oTpeaxka BC, moatomMy
OM = (OB +OC). Amanormano ON =2 (OA +OD).
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IlogcraBue B 3TO paBeHCTBO BhIpaxkeHus (1)
—_— —_—
naa OA u OD, moayduM:

ON=k- (OB+0C)=Fk - OM.

Orciona caemgver, 4To BekTopwr ON umw OM
EOJIHHeaAPHbI, M, 3Ha4YUT, Touka O Je:RHT Ha IIpsda-
moit MN.

Hamommum, WTO cpeameld JHHHeH TpaneluH
HA3BIBAETCA OTPE30K, COEAMHAIOININI CcepeIuHBI eé
foxkoBbIX cTOpoH. Jlokaxkem Teopemy o cpeaHeil Jin-
HHUW Tpanemuu,

Teopema

Cpenusasa AuHHA TpaneuuH napajjiejbHa OCHOBa-

HHAM H paBHa MX NMOJYCYMMe,

Jloka3zaTenbCTBO

IIyere MN — cpemmaa  JIMHEHHEA TpallennH
ABCD (pmuc, 304). Horgamem, uro MN|AD n
MN = 222 5C,

ITo mpaBuy MHOTOVTOJBHHKA

MN=MB+BC+CNuMN=MA+ AD+DN.
C..TI{DHHB ITH PaBeHCTBA, NOJYYHM.

2MN =(MB + MA)+(BC + AD)+ (CN + DN).

Ho M uN N — CepesuHEl CTOPOH AB u CD, 1o-
aromy M MB+M’A 0 u CN+DN =0. Caenosarens-
HO, EMN AD-I—BC OTKYIAa

ﬁ?ﬁ:%(fﬁ+§é}.
Tax wax BexTopsr AD w BC comanpaBJeHs,

TO BeKTopbl MN um AD rTaxie coHaIIpaBJIeHHI,

a anauHa serropa (AD+ BC) paswa AD+ BC. Or-
AD+ BC

croga caegyer, uto MN || AD u MN = 3

TEDI]E!ME AOKA3dAHA.
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HPHHTH'—IEUHHE 3dJJdHHN A
963 HauvepTHTe ABA HEKOJIIHHEAPHLIX BEKTOPA P W ¢f, HAYAIA KOTOPLIX
He COBIIAJAIOT, M OTMETLTE Kakyio-nudyan Touxy O. Ot rtouxm O

e 1 .
OTJO¥HATE BEKTOPEI, PABHEIE 2;} H Eq.

964 HauepruTe IBA HOKOJUIMHEADHBIX BEKTODA X W y- H HOCTPOHTE BeE-
TOPLI: a) x+ 23,;; o) ;—y+ x: B) 3x+ z—y, T) 1% X — 3;;; o) Ox + /13;;
e) —2.1;+Dg;. BrimonEWTe 3ajaHBA a) — e) 0JA IBYX KOIJIMHeap-
HBIX HEHYJIeBbLX BEHTOPDB ; H é_;

965 IlauepTHUTe IBA HEKOJJIMHEAPHBIX BEKTODAa p M ¢, HAYAJA KOTOPBIX

e mnnaﬂam'r ITocTpoiiTe BEKTOPLI M= 25—%{}’, E=E+ 3.;,
[=—2p—_q,5=24-p.

— -
966 Haueprure OoOUAPHO HEKOJJIWHEAPHbLIE BerTOPbsl a, b u c.

ITocTpoiiTe BEKTOPHI: a) 2q +3b - 45; o) 115 a-b+ ;— c.

Janaum

967 Ilan BexTop p=3a, rne a#0. Kax Hanpasien xamasri Ba Berroo " matenaiion

POB T }Ea, —2a, 6a 0 OTHOIMEHUID K BeKTOpY p? Bripazurte
JAJIMHBI 9THX BEKTOPOB Yepes | ;_?-|

968 Jlowka:muTe, 4T0 IJd JIIDEGPD BeETOpAa a cOpaBeJHUELl DABEHCTEA!
a)l-a=a; 6)(-1)-a=—a

969 IIyers x = m+n, y m'—n, BripaszuTe uepes mun BEeKTOPBIL:
a) 2x — 21;: 0) 2x + = y; B) —.1"—1— y'.

970 B napa. I[.I]E‘JI{]I‘]:]H'\'IM(-‘ ABCD TO"—Ihd E — cepenuna CTOPOHBI AL‘I
Touka G — cepefiuHa CTG[}DHLI BC. BripazuTe BeKTOPEBL EC H AC
Hepes BEKTOPEL DC=a u BC=b.

9791 Touxa M gemxur Ha ctopoHe BC napasiesorpaMma ABCD, npu-

qém BM MC=3: 1 Bripazure BeKTOpLI AM u MD yepes BEKTO-

PHI a= AD u b= AB
972 B mapannenorpamme AEBCD guaroHann HE[}ECE—HE].IDTCH B ToukKe (),

a M — Tarkag ToUuka Ha cToane AD, uto AM = —M I} BripaszuTe

yepes BEETOPEL X= AD J AR cleavionlme BEHTD]J]:.I
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a) AC, AO, CO, DO, AD+ BC, AD+CO, CO+ OA4;
6) AM, MC, BM, OM.

073 Touru M u N — cepepunnl puaronaneil AC u BD uerblpexyroiib-
nuxa ABCD, JlogkammuTe, 910

M_’N=% (AD + CB).

974 Ortpesxkn AA,, BB, u CC, — meauansl TpeyrojgbHHEa ABC. BrI-
pasuTe BeKTopw AA,, BB,, CC, yepe3 BEKTODHI a;::Aé H E;zAﬁ

975 Touxa O — Cepena Memanh, G 7 TPEYTOMBANKA DEF, Buipasu-
Te BEKTOPD DO yepes BeKTOPh] a= ED b= EF

I[Ipumenenne BeKTOPOB K pellleHHIO 3aja4

976 Ian npomsBoabHBEIH TpevroabHHE ABC. [Joxasure, UTO CyIIe
CTBYET TPeyIroJbHHE, CTOPOHBI KOTOPOIO COOTBETCTEEHHO IIapal-
JeJIbHBI M PABHBI MeIHMaHAM TpevrojasHHUKA ABC.

Pemienne
IIyere AA,, BB, CC;, — mepuansl rpeyronsaura ABC. Torna

E:%(EJFR'}, H:%(B_C}+ﬂ}, (ﬁ_(ramﬂ}

YaH ¢ vk.com/materiall00
(cm. sagauy 1, m. 92). CroskuB 2TH paBeHCTBA, MOJIYYHUM

AA, +BB,+CC, = ‘15 ((AB+BA)+(AC + CA)+(CB + BC))=0.

Orcioma ciaeayer, UTO €CAM Mbl IIOCTPOMM CYMMY BeKTOpPOB AA,,

BB,, CC, no npasuny mMHOroyvrojssHuka (m. 89), To nmonyuum tpe-
VIOJBHHE, VOOBIETROPAIIMH YCIOBHAM 3aadu (TPEevVIOJAbHHE
MNP na pucyure 305).

977 Ha cropomax rtpeyromeunka ABC mocTpoeHsl mapanaimerorpamM-
MBL ABB A., BCC,B,, ACC,A,. JlokamuTe, UTO CYIIECTBYeT Tpe-
VIOJBHUK, CTOPOHEI KOTOPOLC COOTBETCTBEHHO OAPANJIEIbLHBI H
pasubl orpearam A A,, B;B, u C,C,.

N  MN=AA.

- -

NP =BB,,

-

Puc.305 A4 C, B M PM=CC,
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978 JloramuTe, UTO OTPE30K, COETHUHAMIOINHI cepefWHE] JHATOHAJEHR
TPalelHHd, IIapASIeJIeH €€ OCHOBAHMAM W PaBeH IIOJAYPa3HOCTH
OCHOBATHH.

979 JHoraxxure, 4rTo OTPE3HU, COSINMHHIOUIHUE CEPeiUHbl IPOTHUBOLO-
JOEALIX CTOPOH TPOH3BOALIOTO YeTHIPEXYTIOILHHKA, TOUKOI IIe-
peceuyeHHA JeNdTcd IIOIOJIaM.

980 Jloraxure reopemy O cpejHei JuHuu rTpeyroiasaura (. 69) ¢ uo-
MOIIILI0 BEKTOPHOTO METOA.

981 DBokoBble cTOpPOHBI TpamellHH pabBHBI 13 cM u 15 cM, a ODepuMeTp
pasen 48 cvm. Haiigure cpegHoOK IMHUK TPAIEIHH.

982 Cropora AB rpeyroasuuka ABC pasmeieHa Ha 4YeTHIpe paABHEIC
HACTH M 4Yeped TOUYKM JelleHHd NpoBeleHbl IpPAMbIE, Oapaiiellb
ube cropore BC. Cropoasr AB u AC TpeyroibHHUKS OTCEKAIT
Ha 2THX IIapalelbHLIX NPAMBIX TPH OTpe3Ka, HaHMeHLOIMH M3
KoTOopHIX paeeH 3,4 cyv. Haligure n1pa Ipvrux oTpesKa.

983 HaliauTe guamMeTp OKPYAHOCTH, €COTHW er0 KOHIBI VAAJAEHEBI OT He-
KOTOpPOH KacaTedabHoH Ha 18 cm m 12 car.

984 Iz wonuos puamerpa CD JaHHOH OKPYIKHOCTH IIPOBEJEHBL LIEpD-
nmerankyaapsl CC, 1 DD, ¥ KacarelsHOH, He TepNeHAUKVIIADHON
k nuametpy CD. Hafinure DD,, ecnu CC; =11 cm, a CD=27c™m

985 ,[[{)Ha}ﬂul'e, YTo CPeHAS JIMHHS TPAIeUHM 1IPOXOJUT 4epes cepe-
JAHITITLL ,I[HﬂI‘DIIEUIBfI. ) :
CrauaH ¢ vk.com/material100

986 Dboropaga cTopoHa paBHOoDeIpeHHON Tpadoellny pakHa 48 cM, a cpedn-
HAA JHHUA JEJUTCH JMATIOHANBI HA JBA OTPe3Ha, pasHbie 11 em u
35 env. HafiamTe yIaLl Tpamermm.

987 Jlana pasHobeapenHaa Tpanenusa ABCD. llepnenauryiaap, mpo-
BEJEHHBIH M3 BepliuHbl B K doasimemy ocHoBaHuwo AD, memur
2TO OCHOBANHE Ha JIBA 0TPe3xa, DOJLIIMH M3 KOTOPBEIX PaBeHd 7 CM.
HafimuTe cpelHION THHHI TPaOeIHH,

BUH]]UCI:-I AJA INNOBTOPEHHA K I'JIdBE X

1 IlpuBeanTe TPUMEPLI BEKTOPHLIX BEIMYHMH, M3BRCCTHLIX BaM M3
Kypca PUIHKH.

2 Jlatite onpeneneare BexTopa. O0BACHUTE, KAKOH BEKTOD HA3LIBA-
eTCcA HYJIeBBIM.

3 UYro HaseBaeTCs LIHHOH HeHVIeBOTO BekTopa? Yemy paBua mau-
Ha HYJIeBOTO BeKTopa?

4 Kaxue BeKTOPBI HAZBIBAKITCSH RUJI:IHHEHPHHMH‘? Hzobpasure Ha
pHCYHKE COHAIIPABJeHHbE BEKTOPhl @ U b U IIPOTHBOIOIOMHO Ha-

- -

IIPABIEHHBIE BEKTOPHI ¢ U d.

o

HlafiTe onpeaeacHne PABHLIX BCKTOPOR.
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6 O0wpAcHuTe CMLICT BLIpaykenuda: «BexTop ¢ OTMOMeH OT ToY-
KH A». JJokamuaTe, 4T0 OT JI000H TOUKM MOMKIO OTJIOMKHTL BeK-
TOpP, PABHBIH JaHHOMY, M IPHTOM TOJLEC OJHH.

7 OQ0pdcouTe, KakoH BeKTOpP HA3LIBACTCH CYMMON IBYX BEKTOPOB.
B uém zagmouaeTcd IPaBHIO TPeVIOJALHHEKA CIOMEHHT IBYVX BeK-

TOPOB?

8 JlokasuTe, UTO AA8 MOGOTO BEKTOPA @& CIPABEIIHRO DABEHCTRO
a+0=a.

0 Cdhopmynupyiite u JORAMKUTE TEOPEMY 0 3AKOHAX CJOMEHHH BeH-
TOPOB.

10 B uém zapnwdaeTcd IPABHJIC IAPAIIeIOIPAMMA CIOMKeHHA IBVX
HEKOMJTHHEAPHBIX BEKTOPOR?

11 B uem gzaxnwodaeTcd ODPpaBHI0 MHOTOVIONBHHES CIOKeHHA He-
CKONBKHUX BEKTOPOEB?

12 HKaxoili BekTOp Ha3LIBAeTCA PA3HOCTEIO IBVX BerTopok? llocTpoiiTe
PA3HOCTh ABYX JAHHBIX BEKTOPOB.

13 HKaxoll BeETOp HasblBaeTCHd HNPOTHBOIOICEHBIM JTanmHomy?! Cdop-
MYJIHPVHETEe H JOKAMHTE TeOPeMYy O PASHOCTH BeKTOPOE.

14 Kaxoii BeKTOp HazBRIBaeTCA IPOH3BeIeHHEM JaHHOTO BeKTOpa Ha
JaHHOEe YHCIo?

15 UYemy pasHO npoussepenue ka, ecau: a) a=10; 0) £=07? -
; : CkauaH ¢ vk.com/material100
16 Moryr au BeKTOpPBL @ U g ObIThE HEKOIJIHHEA PHBIMI !

17 CohopMyaupyiiTe OCHOBHLIE CBOICTBA VMHOMCHHA BeKTOpa Ha
YHCIO.

18 IIpuBeauTe NpUMep TPHMEHEHHNA BEKTOPOB K PEIOCHHIO TEOMETDH-
YeCcKHX 3agad.

19 Kaxoii 0oTpesok Ha3RIBAETCS CcpeAneil MHHWed Tpamemnn?

20 ChopmyaupyiiTe H JOEAEHUTE TeopeMy O cpejHell JTHHHH Tpa-
IIenH.

H{}H OJIHHTEJIbHbBIEC 3aJla'H

088 Jora:kuTe, UYTO e€CJIH BeHKTOPBI M W 1 COHAIPABJEHEI, TO
— — — — — —

| m+n |= | g | - | H |, a ecau M oA OROTHRBOIOIOMHO HANPABISHEI,

npuuéM | m

=|m

,T0 |m+n

2| n

989 Nowramwre, urto s AOOBIX BEKTOPOB X ¥ i CHPABEAIHBEI HEpa-

seHcrsa |x |—|y|<|x+y y

<| x|+

990 Ha cropore BC rTpeyronsrura ABC ormeuerna Touxka N Tak, 4910
= e - — =
BN =2NC. BripasuTe BerTOp AN uepea BekTophl a=BA u b= BC.
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991 Ha croporax MN m NP rtpevroasEHEa MNP oTMedeHEBI COOTBET-
CTBEAHO TOYKW X W Y Taw, 49TO Mx =2 " WF =32 Bripasure
’ XN 2z yp 270 '

BexTopbl XY 1 MP gepez BexTOpEI a=NM u b=NP.

992 Ocpopanue AD tpaneunn ABCD p 3 paza boabnre ocHoBagua BC.

1 ;
Ha cropone AD ormeuena taran toura K, aro AK = 3 AD Bri-

pasure eexropel CK, KD u BC uepez BexTopsl a=BA u b=CD.

993 Tpu Tourm A, B n C pacmoloeHBl Tak, UYTO BC=]2--_¢E.

HDEH.}I{HTC, qoTo OIJaH .J'[I'Clﬁﬂﬁ TOYTTKH 0 CITpABCIOIHUBO DABCICTBO
OB:§0A+§O&

994 Toura C genur orpesok AB B OTHOIEHUN m : n, CUUTAS OT TOY-
ku A. Horammure, uto axa awboll Touxu O copaBeljHBO pa-

BEHCTEO
n

OA+—"_OB.

m+n m+n

oC=

995* Tourn A 1 C — cepeJHHBEI NPOTHBONOIOMKHEBIX CTOPOH IIPOHS3-
BOJILHOI'0 YeTLIPEXVIOJBHHEA, 4 Touky B u D — cepeyusbl aByx
Ipyrux ero cropod. JoxamuTe, UTO A4 J1000H TOUKIC«E}aBCPII®m/ material100
PABEHCTEO

OA+0OC=0B+0D.

996 OmuH B3 VIVIOB IpAMOYIOILHOH Tpanenin pagen 120°. Halinure
eé CPeAHIOIN JUHHIO, eCH MEHLINAS AHATOHAAL M 00MnInag DoKo-
Bad CTOpPOHA TpalellnH PABHEI &.

997 JlokakuTe, WTO BEPITWHA VIJaa, 0DpPasoBAHHAOTO OHCCEKTPUCAMH
OIBVX VIJIOB Tpalellly, IPHJIeKAINNX K 00KOBOH cTOpoHE, JIeHEHT
Ha IpAaMoi, colep:alieil CpejHIOK JTHHIK TPAaleli.
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I'masa XI

METO,’I KOOpaAHHAT

C NOHATMEM AEKApPTOBOW NPAMOYTrONLHON CUCTEMbI KOOPAWHAT Bl
3HaKoOMeI NO Kypcy anrebpbl. BeegeHwe cucTemb! KOOPAWHAT No3-
BONAET ONUCLIBATbL reometTpuyeckne Gurypbl, B 4YaCTHOCTU OKPYX-
HOCTHU U NPAMBIE, C NOMOLLLID YPaBHEHWK, YTO OAET BO3MOXHOCTL
NPUMEHATEL B reomeTpun anreGpandeckve Metoasl. Tak, Hanpumep,
HANWCAB YPABHEHWA ABYX [aHHLIX OKPYXHOCTEW, MOXHO C WX no-
MOLLBID MCCNeaoBaTk B3aUMHOE PAcnOoNOXeHWe 3TUX OKPYXHOCTEN.
Hapagy ¢ koopauHatamu Todek ByayT BBefeHbl KOOpPAWHAaTE BEKTO-
poB W TeMm cambim ByAeT pacluvpeH KOOpAWHATHO-BEKTOPHLIA anna-
pat reoMeTpui,

aRunpnnHaTm BEKTOpa

93. Pasnoskenne BeKTOpa a) _
O JABYM HEKOJIHHeApPHBIM BeKTOpaM "

HDHE}REM cCHa'"damga JeMMY O KOJLIHHEeapHBIX

—G&ﬁaau—e—_uk.mm;materialmﬂ

BEKTOpax.
Jlemma ka
EcaM EBeKTOPbl ¢ M b KOLIHHEAPHBI U a'a&ﬁ, TO ,:mm
= - -
CYIECTBYeT TaKoe aneao k, aro b =ka. @
JokazareasCcTBO
1 s &
Boamoyxnanl aBa caydad: o "h uallb Pac-
CMOTPHM 3TH CJIYVYaW B OTAEJbHOCTH.
e F f) Z
1) a 11 b. Bosemém umcio k=I%!|. Tak kKak b
a —
k=0, ro Berropsl ka u b conanpasnens: (puc. 306, a). _
Kpome TOro, HX AJTHHBI paEF’H: — i
= = b[ ' =
|kﬂ|=|k|'|ﬂ|=|"“§"|"|ﬂ|=|bl- k
[Nosromy b= ka. |
N =
o : b
2) a 1l b. Boaomém umcno k=_%_ Tak gak k=+T|
: |a

k<0, To BerTopnl ka u b cHOBa COHAIIPABJISHEI
(puc. 306, 6). Ux aiHHBI TaKKe PaBHBI: Puc. 306
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- |

Ikal—lkllﬂl—

IToaTomy b=ka. JIEMMH JoKaszana.

H}?CTL a u E:r—,tuaa JaHHBIX BeKTOpA. Ecan
BEKTOD p IPefCTABIEH B BHAE p= xa+gh rae x 1
Yy — HEKOTOpLIe UHCJa, TO FOBOPAT, UTO BEKTOP p
pa3zjioseH Mo BeRTopaM a ub. Uncna x u i/ Hasbl-
Ba10TCH KOPHIIHEHTAMH Pa3OKemHd.

Iokakem TeopeMy O pasJjIOKeHHH BEeKTOpa IIo
JBYM HEKOJJIMHEAPHBIM BEKTOpPaM.

Teopema

Ha naockocrn nw000H BEKTOP MOMKHO PasjioEHTh
No JABYM [JaHHBIM HEKOJJHHEeAPHBIM BeKTOpam,
npHuYéM Ko HIHEeHTEI Pa3J0KeHHA ONpeaelaroT-
cA eIHHCTBEeHHBIM 00pazom.

Ilﬂﬂﬂ'iﬂTE.]‘thTBﬂ

Ilyers a@ W b — naHHbe HEeKOJLJIHHeaPHELe
sexTopHl. Jlokamem cHauana, 4to y000H BexTOD P Craua ¢ vk.com/material100
MOMKHO PasJoiEHThL OO BeKTOpaM a u b. BosMOMKHEL
ABa caydas.

1) BERTD]J p KOJIIUHeapeH OAHOMY M3 BEKTO-

el

poB au h, HAIPHUMED BEETODY b. B srom cayuae 1o

=1

TeMME O KOJUIMHeAPHEIX BEKTOPAX BEKTOP p MOMKHO
NpeicTABUTE B BHIE p Jb rie y — HEKOTOpoe YHC-
10, W, CAeJOBATENLHO, p Q- a—i—y b T, €, BEKTOP p S —
PasoMdeH 0 BeKTOpaM aub.

2) Eem-mp j; He HOJJAHHEeAapeH HU BeKTOpY a,
HH BEKTOPY b. OTmMeTHM KaKyIo- nnﬁym: TOUKY U u
OTIIOXHM OT Heé BeKTODEI OA = a, OB = b OP = p
(puc, 307)., Yepes Touxy P mpoBesémM NpaMyIo, TTa-
paLIeNbHYD pAMoi OB, u ofozHauum uepes A
TOUKY IIepeceueHHMd 2ToH OpaMoi niﬁaMDﬁ OA.
IIo mpaeruny TpeyroibHUKA 520A1+A1P. Ho eek- -
Topor OA, U A,P KonIuHeapHbl cooTBeTcTBenHo O @ A 4

> =

BEKTOPAM ¢ W §, TOITOMY CYIECTBYIOT TAKHME HUC-  puc. 307
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na X moy, 4910 OAl—xa, AP xb. CaemoBarTems-

—

HO, p= xu+yb T. €. BeETOp p PAa3I0MeH II0 BeKTO-
pam aub.

HokaeM Tellepb, UTO Koa(hOHIHEHTH X H ¥
pasmodeHHsA OIpefendAlOTCA eIHHCTBEHHBIM o0pa-
30M. HDH}’CTHM, 4YTO HaApPAAY C pasjoskeHneM
p xd +yb HMeeT MecTo Jpyroe paslo:eHHe
p xla-l—ym Brranraa BTOpPOE PABEHCTRO M3 NEpPBO-
ro ¥ HCIONB3YVA IPaBHia AefcTBHII HAJ BEeETOPAMH,
NoJIVIaem 0= (x—x;) a+ (7 — 1)) b. Do PABEHCTRO
MOMEET BBIIOJHATBCA TOJNBKO B TOM Ciaydyae, Korjga
Kod(hdHUIMeHTH X —X; H ¥ — ¥, paBHEI HyJa0. B ca-
MOM JeJie, €CJIH MOpPeINoJoMHHTL, HAOPHMEp, YTO
x—x,#0, TO M3 OONYUEHHOrQ pABEHCTBA HAaHWJIEM
% g, d 3-Hadur, HEHTD}JJ:.E E H E‘J} ROJIJJ.HH'EH.FH:II:.[.

1
Ho aT0o mpoTHBOpeYHT VCJI0OBHIO TeopeMmbl. Cioexosa-
resbHO, X — X, =0 u y—y, =0, orryia X =%, L y=4,.
JTO M 03HAYAET, 4T0 KO3(D)DUIMEeHTH DA3IOMKEeHUIA
BEKTOpA ﬁ OIpeeIAnTCA eJHHCTEEeHHBIM 00pas3oM.
Teopema qokasana.

3aMeuanue

HBa jaHHBIX HEKROJUIMHEAPHLIX BeKTOpa @ u b

HA3LIBAIOT BEKTOPHBIM ©OasmcoM, a IIpeicTaBie-
- - - -

HHE BEKTOpPa P B Buiae p=xa+ yb — paznomeHuem

BEKTOPA p IO DA3UCHBIM BEKTOpaM.

94. KoopauBaaTsl BeKTOpa

[MorsitTne DPAMOYIroJBHOH CHCTEMBI KOOPIH-
HAT (UM, HAK HHOI'JA I'OBOPAT, NAEeKAPTOBOI cucre-
MBI KOOPJIMHAT) HAM M3BECTHO M3 Kypca aaredpsl.

HamoMHEM, YTO AaA 3aJaHHA TPAMOYTOJbL-
HOH CHCTEeMBI KOOPAMHAT HYMHO IMPOBECTH ABE B3a-
HMHO T[epHneHguKyJApHbIE IpAMbIE, Ha KAamIoi
U3 HHUX BbIOpaTh HanpasneHEne (oHo obozHavyaeTcH
CTpeKoil) H BEIOpaAThH eNHHHIY H3MepeHHs OTpe3-
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KoB. [Ipu BeIOpanHOIl efMHNIIE H3MEPEHHUA OTPE3KOB
IJIMHA Ka)J0ro OoTpe3Ka BhIpakaeTcd MOJIOMKHTEIb-
HBEIM 49HcaoM. B ganpHedImeM moJ AJHMHOH OTpe3ka
MBI OyeM IMOHHMATH 9TO YHCJIO.

Ornoxum o1 HAYALA KoopauHaT (O eHHUYHEIE
BEKTOPHBI (T. €. BEKTOPHI, AJHHBI KOTOPLIX paBHHI 1)
> .

—

i ¥ j Tag, uToOR HANpaBJenHe BEKTOpa [ COBIAJIO
C HANpaBJIeHUEM OCU Ox, a HaOopabBleHHe BeHTO-
pa j'— C HanpaBlIeHHeM OCH Oy (puc. 303). Bexrto-
pPbL iu _,.r HAZ0BEM KOOPIMHATHLIMH BEKTOPAME.

KoopaumaaTHEIe BeKTOPHEI He KOJJIHHEAPHEI,
mo3TOMY JHD0H BERTOP 5 MOUEHO PA3IOMEHWTE 00 KO-
OpPAMHATHBIM BeKTOpaM, T.e. OpeJcTaBHTL B BHJIE
- -

pzx?-l— yj, TpHUYEM KOod(MDUIIHMEeHTH pPasJTOMKeHIT
(unciaa x ¥ y) onpelendroTcd eJUHCTBEHHBIM 00pa-
30M.

Koo@UInenTnl PASTOMKeHNA BEeKTOPA p 10
KOOPDIZHHATHLIM BeETOpaAM HA3BIBAITCA KOOPIHHA-
TAMH BeKTOpa E B JaHHOH cucremMe Koopaunar. Ko-
OpAMHATHEl BeKTOpa Oy/eM 3alMChIBATHE B (DUTYPHBIX
crobKax mocae obosHaucHHA BeKTopa: ﬁ{x; i}, Ha
pucyvare 308 OA {2; 1} m 5{3; —2}. Tak Eayg HYIeBOM
BEKTOP MOJKHO MPEJICTABHTE B BH/E 0=0-i+0 -7, TO
€T0 KOOPAWHATE PABHEI HYJIIO: D {0; D}

Ecnu serropsl a= x,¢+yur ub= x21+y2_,r pas-
HBI, TO X; =X, H §; =Y » TakuM obpazomM, KoOpIHHAa-
ThI PABHBIX BCKTOPOR COOTBCTCTBCHHO PABHEI,

PacemorpuM mpasmuaa, MO3BOJAIOIIHE M0 KO-
OpPJMHATAM BEKTOPOB HAXOJAUTh KOODJAWHATHI UX CYM-
MEI, PA3HOCTH H IPOHM3BeJeHNd BEeKTOpa Ha YHCIO.

Kampgasa kKoopamHATa CYMMBI JBYX HJIH 0Oojee
BEeKTOPOB PaBHA CYMME COOTBETCTBYIOIIMX KOOPIH-
HAT 3TUX BEKTOPOB.

,IIDI{H.}HEM ITO WBEDH‘:EEHHE AJA JJBVX BEK-

=
TOPOB. PH{'FMDTpHM BEHTOPEI a{x,,y,} u by iyl
Tak Kak @=xi+y,) B b= X, +Y,j, TO, MONABIYIACEH
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CBOMCTBAMH CJOKEHUA BEKTOPOB U VMHOXEHHA BeK-
TD[]& Ha ‘IHEJID HDJI}”IHM

a-l—b x 1+ylj+xg+£;J (x,+x, )r+{y1+y&}j

Orcropma ciaeayer, 4TO KOOPAHMHATEI BEKTOpA
@+ b paBHEI {X; + Xa Yy + Ya).
AHATOrAYHO TOKAZBIBAETCS VIBEDKIEHHE!

2-‘]. REHC,H,RH KOOPDIHHATA PAa3HOCTH JOBYX BeKTO-
POB pPaBHA Pa3HOCTH COOTBETCTBYIOIIHX KOOPIAHHAT
3THX BEKTOPOBR.

WHEIMT clIOBAMH, eClU a {x; y,} 1 b {x; y,) —
= =

AAHHEIE BEKTOPBI, TO BEKTOP 4 — b HMeeT KOOpAH-
HATBI {X, —X,} Y — Y»). IIpOBEAUTE IOKA3ATEIBCTBO
CAMOCTOATEILHO,

J’. Kampgas wkoopamHaTa NPOH3BEJIeHHUS BeKTOpa
HAaA YHCIAO paBHa MNPpOHM3IBeIeHHHI) EGDTBETCTB}FMI]IEH
KOOPAHHATHBI BEKTOPpA Ha 3TO YHCO.

B camom pene, OYCTE BEKTOP 4 WMeer KOOp-
auHaTel {x; y}. HaligéM EoOpIUHATE BeKTOpa ka,
e £ — TPOM3BOJLHOE YHCA0. Tak Kak a=xi+yj i,
T0 ka = kxi + kyj?. Orcrofa cllenyveT, YTO KOODIHHATEL
BEKTODA ka pasHbl {kx; By},

PaccMoTpeHHBIe IIPABHJIA NO3BOJAIOT ONIpeje-
JHTH KOOPAHHATHI M1000T0 BEKTOpPA, NpeAcTABIeHHO-
ro B BHMje anredpaMyecKod CYMMBblI JAHHBIX BeKTO-
pOB ¢ HM3BECTHRIMHM  KoopamHaramu. Ilyers,
Hanpumep, Tpebyerca HAHTH KOOPAMHATEI BEKTOpAa

§=2a'—% b+e, ecrn H3BECTHO, UTO 5{1; -21,
b {0; 3}, ¢ {-2; 3).
ITo mpasuny 3° BekTop 2a UMeeT KOOPAHHATHI

{2; -4}, a BexTOp —;—E; — gooppuuater {0; —1}. Tax

-

Kak p= (25) + I{—l E) + L:, TO KOOPIHHATEI BEKTOpa
P 3 P

MOKHO HaiiTH mo mpasmay 1': {2+0-2;-4-1+ 3},
Hrak, BexTOp p HMeeT KoopaumHaTh {0; —2}.
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998

999

1000

1001

1002

1003

1004

1005

JaaauM

Haiiagure Taxoe ynceao £, 4T0O0LI BREIIIOJHAJIOCEL PABCHCTBO n = Fkm,

=3 —r

eCcJIHi I’IEBECTHD, 1O EL) BE‘RTD}]H ft 1 1 IIPpOTHBOIIONOEHC HANIPAB-

—

—

JIEHEL ¥ | m | =0,5 o, | | =2 cm; 0) BEKTOPHI /11 U 1 COHATIDABITCHEL
=
u|m|=12cMm, |n |— 24 M; B) BEKTODHI mun TIPOTHEOOIOAHO

-

HAIIPABJIEHbI U | m | =400 mm, | #n | =4 nM; 1') BEKTOPDSL m u n cona-

npasyenst n | m|=v2 e, | 7 |=/50 cwm.

Huaronanu mnapannenorpamma ABCD mepe-
cexamTca B Touke O, M — cepegmHa oTpea3ka
AQ., Haligyre, eclI 3T0 BOSMOMHO, TAKOE UHC-
a0 k, 9TOOBI BRIDOIHAIOCE PABEHCTBRO!

a) AC=kAO; 6) BO=kBD; B) OC=kCA;
r) AB=kDC; ) BC=kDA; e) AM=kCA;
) MC=EAM; 3) AC=kCM; u) AO=FkBD.
BekTopst ¢ u b xomnmumeapas. KommuHeapHb

JH BeKTopbl: a) a+3b u a; 0) b—2a 1 a? Oreer
obocHYIITE.

HO]‘L&H{,HTC, UTO eCJTH BEEKTORE O H b me Koanmm-
meaponl, TO.

—= - —- —
a) BerTopbl @+ b 1 @ — b He KOJNIMHeAPHBI;
- - - e
0) BeKTOPLI 2a¢ —b ¥ g + b e KONTHHeapHbl;
E) BeKTOpBI @ + b 1 ¢ + 3b He KolLIHMHeapHEL.

Toura M nemxur na guaronann AC napaJIJIEJm-
rpamya ABCD, npuqem AM : MrC 4 1. Pa; 3IT0-

HUTE BEKTOD AM 1o BEKTOPaM a=ABub=AD.

Bekropel @ u b mHe komaumHeapubl. Haiign-
T€ MHCAA X M Y, YAOBIETEODIIOINME DABEHCT-

BY: ﬂ) 3a - xb= ya+b ﬁ} da — xa+5b+yb 0;
B) xa+?b—gh:(} r) a+b— '3ya+xh:ﬂ
HauepTuTe TpaMOyTroIbLHYIO CHCTEMY KOOpPAW-

HAT ny 1 KOOPAHHATHBIE BeKTODEI iu _.r ITo-
CTPOHTE BeKTOPEI ¢ HAYaIoM B Touke O, 3amaH-

Hble KOODTHHATAMY a {3; 0}, 5{2; -1}, E{D; -3},
d{1;1}, e{2;2).

PaznoaiuTe BeKTOPHI a, b, c, d, e uf, H30bpa-
#eHHble Ha pucyake 309, a, 0, 6, 10 KOOPIHHAT-
HEIM BEKTOPAM i ¥ j W HAWJUTE UX KOODAWHATEL,
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1006 EHEHIEH;PE R?}DE,EEHH_}&TLI BEKTOPOB a=2i+3 f, b=-— ;—-ih+ 2;, ¢ =8i’:

d=i—f, e=—81 F==if,

1007 Sanumure pas JLOXHEeHMEe 110 KOOPJAUHATHBIM BEEKTOPAM in j' BEKTO-
pa: a) x {-3; } 6) y{ r =33 B) 5{—1'1}} r)u{l} 35 m U{[} e

1008 HdH,I[ﬁTE MUCHE X W Y, YAOBAETBOPTIONMNE YCIOBHIO! a} xa—i—w-
—05—2;, G) —31+y;—xr+7}, E) x1+yj —fil, r) x1+w—D

1009 HHHHHTE KOOPJHHATEL BEKTOPa a—i—b CCJIH: a} ai3; 2} b{E T
6) a{3; -4}, b{1; 5%; 5) @ {(~4; -2}, b{5; 8} 1) a{2; 7}, b{-3;-7).

1010 HaH,[:HTe KOOPAMHATHI BEKTOPA a-b, ecou: a) a{5; 3} { 1};
6):1{ 2%, h{ 3: 2}: B) a {3; 6}, b{4 —3}; r)a{ —9; —6}, b{2 -4},

1011 HafizuTe EOOPIMHATHI BEKTODPOB 24, 3a, —a, —3a, ecin a {3; 21,

1012 Jlamm BexTopnt «{2;4), 5{-2:0}, ¢{0: 0}, d{-2:-3}, e(2;-3},

f10, b}, HafiguTe KOOPAUHATEI BeKTOPOB, IIPOTHBOIOMOMHEIX Tak-
HEIM.

1013 HaiiguTe KOOpPAWHATE BeKTOpa U, ecam: a) v=3a—3b, a{2; -5},
b{-5;2h 06) v=2a—-3b+4e, a{d; 1}, b{1; 2}, ¢ {2:T};
: o N 1 - = - 3
B) v=3a- Zb—gc, a=T; -1} b{-1; T}, ¢ 14; 6} CkauaH ¢ vk.com/material100

r) v=a-b—c, a{7; -2}, b{2; 5}, ¢ {-3; 3.
1014 Homra;xpTe, YTO €CJM IBA BEeKTOpa KOJNJIHHEAPHLBI, TO KOOPAHHATEI

OJHOI0 BERTOPa NPOOOPHHOHANIBHLI KoopauHaTamM apyroro. Chop-
MYJIUPYVHTE H JIOKAKNITE 00PATHOE YVTREDIKJEHNHE,

1015 Hane sextops: a{3; T}, b {-2: 1}, ¢ {6; 14}, d {2: -1}, e {2; 4}. Vxa-
JHHTE CPeIH 3THX BEETOPOB IOMADHO KONIMHEADHEIE BEKTODEL.

@ IIpocreiiinne 3asauyn B KOOpAMHATAX

95. Ceass mexay KOOpAHHATAMH BEKTOpPAa
H KOOpPAMHATAMH ero Havajia ¥ KOHIA

PaccMOTpHM NPAMOYIOJBHVIO CHCTEMY KOOP-
AATTaT | HﬁE}T[U'IIHﬁY,EEL TOURY M c KROORAHUITATAMA
(x; y). HamoMumM, Kax OTPEAe sTIOTCH TACTa X W Y.
IIposeném uepes Tourky M upsmbie, HepHEeHJHKY-
IApHbIe K 0CAM KOODIHHEAT, H 0003HAUUM depes M,
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u M, TOUEH [epecedyeHHA 3THUX NIPAMBIX ¢ ocAMH Ox
1 Oy (puc. 310). Hucao x (abcumcca Tourud M) omnpe-
aemxsierca Tak: x=0M,, ecin M, — Toura TOIO-
MHTeIbHONH noayocHd (puc. 310, a), x=—0M,, ecnn
M, — rouka orpunarensHoil uvonyocu (puc. 310, 6);
x=0, ecau M, copnagaer ¢ Toukol O.

AHaJOTHYHO ONpejejdeTcd YHcao Y (oplHHa-
ra Touku M), Ha pucynxke 311 mszoOpaykena nips-
MOYTOJBHAS cueTeMa KoopauHar (Oxy M oTMedeHBL
Touku A (3; 2), B(—4; 3), C(-2,5; 0).

Bextop OM HazoBéM paguyC-BeKTOPOM TOUKM
M. Jorasxem, YTO KOOpIHHATH TodkH M paBHEI co-
OTBEeTCTBYIONIHM KOOPAHHATAM eé pagmyc-BeKTopa.

Bocnones3yemes paBeHCTBOM OM = DM +GM’

(ecm. puc.310) wn goramem, UTO DM’lzﬂ "
GM’E:yf. Ecmn x>0 (max Ha pHcyHEe 310, a),
o x=0M,, a Bextopsl OM, Hu i COHAIIpAaBJIEe-
uel. IlosTomy D_M,=D‘M1-_f=x_i}. Ecouz x<0

(kar Ha pucyare 310,08), o x=—0M,, a BexTo-
per OM, u i OPOTHBOIIONOMHO HapasiaeHBI. [lo-
oroMmy OM,=—-0M,
TO OMlzﬁ I pPaBeHCTBO {JMl:xf B 5TOM CJIy4Yae
TAKMEE copasegaueo. Taxkum obOpasom, B m1w0bom
cayuae OM, = xi. AHATOTHYHO IoKASLIBAETCHA, YUTO
DM:::HF-
SHauHT,

-i=xi. IHawxonern, ecan x=0,

OM = OM,+0M ,= xi+ :,r,r OTrcrona
CJBNYET, 4TO EOODAMHATHL PASUYC-BEKTODA OM pas-
HEI {X} Y}, T. €. PABHEI COOTBETCTBYIOIINM KOOpIHHA-
ram ToUIKH M, uro m TpeGoORAIOCE JOKA3ATH,
[Tonbaysach AOKA3aHHBIM YTBEP:KAEHHEM, BbI-
PasHM HKOOPJIHHATEI BEKETODA AR yepez KOOPIIMHA-
Tl er0 Havana A u wouna B, I[Iyers Toura A nwme-
eT KoopaMHAThI (X;; Yy,), & Toura B — rooppguHarTe!
(23 2} Bextop AB pasen pasnocTH BexTopoB OB
u OA (puc. 312), mosToMy ero KOOPIHHATEI PABHEI
PagHOCTAM COOTBETCTBYIOUIMX KOOPAMHAT BEKTODOB
OB u OA. Ho OB u OA — PAIHVC-BEeKTOPBl TOUYEK
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i)

M, M(x;y)
:i- -
o ; M, *
6)
M(x;y) M,
A-
J
——
M, 0l x
Puc. 310
B(—4:3)

A(3:2)

gl ] ] 1 —
= T L= iy < s 10
C( 2 5. GfEFErC Viacom/material 100

Puc. 311
Y1 Blag; yy)

AB=0B - OA
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Puc. 312

Memod woopdutam



——

B u A, u, smaunt, OB HMeeT KOOPIMHATLL {X5} i,
a OA MMeeT ROODIHHATEL {X; y,}.

———e

CrenoraTennto, BekTop AB nnmeer KoopanHA-
THI {X; — X4 Up — ¥}

Targum 00pasomM, KaEIAd KOOPAHMHATA BEETO-
pa paBHa pPa3HOCTH COOTBETCTBYKIIHX KOOPAHHAT
ero KOHIA M HayaJja.

Ha pucynre 308 (¢, 249) rouxkn B n C umenr
koopauHatel (1;4) n (4; 2), nosroMy KOOPAMHATHI
BCKTOPA BC paBHEIL {3; —2}.

96. IIpocreiimne 3amauym B KOOPAHHATAX

Beenerme cHcTeMBI KOOPAMHAT MAaéT BO3-
MOMKHOCTh M3Y4YaTh reoMerpudeckue (PUrypsl U1 ux
cBOICTBA C NMOMOIIbI0 YpaBHeHHWI M HepaBeHCTB H
TAKHM 00pasoM HMCHNOJL30BATH B IEOMETPHH MEeTO-
abl anredpei. Tarkoil Hoaxon B M3YVYEHUK) CBOHCTE
reoMeTpPHUYECKHX (HUI'YP HA3LIBAETCA MeTOJOM KO-
OpPAMHAT.

PemuMm Tpu BCnioMorartenbHbIE 3ajlauM a) — B).

a) KoopouHaTtel cepeguusl orpe3ra. Ilyers B
cHcTeMe KoopImHaT Oxy Touka A HMeeT KOOpPAMHA-
el (x; 1), @ Touka B — goopawAaThl (X Y.). BoI-
pasum roopiuuaTel (X; ) cepesunnl C orpeswa AB
yepe3 KOOPAWHATHI €r0 KOHILOB.

Tax xak Touka C — cepenuna orpeska AB, To

f::iﬁ:-:lE (OA + OB). (1)
(910 paBeHCTBO OBLIO MOKa3aHOo B 1. 92.)

Koopaunarer BekTopor OC, OA uw OB pasmm
COOTBETCTEVIOIIMM HKoopiauHartaMm Touer C, A u B:

oC {x; vl 0A {x:uk OR {x; ¥,). BanmuceIBag pa-
BeHCeTBO (1) B KOOpAMHEATAX, HOJAYUMM:

P S _ Uty
- R 2
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TaxuM o00paszoM, KaRIad KoOpIHHATa cepe-
JAHUHBI OTPEe3Ka PABHA MOJYCYMME COOTBETCTBYIOLIMX
KOOPJIHHAT €ro KOHIIOB.

0) BeramcaeHne AJIMHB BEKTOPA 10 €r0 Koop-
auHATAM. JloHKa:eM, YTO IJIHHA BeKTOpa a {x; 4}
BhIUHCAAETCA 0 hopmyie

|a|=x2+y2.

OrnosKuUM  OT Hayajla KOOPDAMHAT BEKTOD

o= -n
(A =g U IIpoBelEM Uepe3 TOUKY A NepIeHIHKVIIA-
pel AA, 1 AA, x ocam Ox n Oy (puc. 313). Koop-

OHHATHE TOUKH A paBHLI KoopaHHaTtaM BeKTopa OA,
1. e. (x; ). Iosromy OA, =| x|, AA,=0A,=|y/| (mur
paccMaTpuBaeM caydau, Korga x =0 u y = 0; apyrue
cAy4Yam paccMoTpuTe camMocToATenbHO). Ilo Teopeme
IIndgaropa

OA = JOAZ + AAZ = x2+ 2.
Ho |a|=|0A|=0A, nosromy |a|=+x%+ y?,

YTO ¥ TpeboBAJOCH JOKA3ATH.

B) Paccroamme Mmemmay AByMda ToOUkaMH. [Iverh
Touka M, wMeer KOOpPAMHATHI (X;;%,), & TOUKAE
M, — roopausarTe: (x,; 4,). Boipagum paccrosuune d
Mexay Toukamu M, u M, depes HX KOOpPJAHHATEI.

PacemorpuMm BerTop M, M, Ero roopaunarer
paBHBI {X, — X4, If »— ¥, ;. ClegoBaTelbHO, ATHHA 3TO-
T0 BEKTOpa MOKeT OLIThL maliicna mo gopmyae

| M, z|: \f(x;a S5 ‘J"f"I]Iz + (Y — HI}E'

Ho | M\M,|=d. Takum o6paszom, paccrosiHue
d mexpgy Toukamua M, (x;; y,) 1 M, (x,; y,) BeIpasa-
ercAa dhopmyaon

d= '\/(xz = I],)E +(y;,¢ _yaiz-

3amauu

L=

OA= E{x ;'»I}A{:r'v}

0 A, *

Puc. 313

1016 Toura A Je:XHT Ha ITOJMOEKHTeILHOH moayvocH Ox, a Touka B —
HA 1IONOMUTENbHON noayocu (Jy. Halinnre ROOpPAMHATEL BEPILUMUH:
a) rpeyronsHura ABQ, eciu OA =5, OB =23; 6) opaMOVTOABHHKH

OACE, ceoin OA=a, OB=5.
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1017 Kopabnbr OpolibIiBaeT OT IIVH-
wra A cmagama 100 mxm ©Ha
BOCTOK, a IIOTOM 79 KM Ha ce- <0 I il I
Bep. B cHeTemMe EKoOpZHHAT, 1004 |
VEa3aHHOM Ha pucyHxe 314, - |
M300pasuTe Pe3yILTHPYIONes EEEEEEEEEE

¥ |
|

=¥
@
-4 i N S N N T
o
&

nepeMeldieHHe HAE BEHTOD .

Haligure KOODAMHATHI BEKTO- OO =5 BEEENNEEREE
= |
pa a.. __ _________ - — — _i_ ——— —
I L A A ¢
1018 Haueprure gBampat MNPQ T TAT T T T T T
|
|

Tak, YTODEl EepIlnHHa I’ MMelna ol 11 15011
KoOpIWHATHEL (—3; 3), a JHaro- |
HaIH KBajpaTa IepecekatHnch

B Haualde xoopauHar. Hafinure Pwe.314
roopguHars: rouer M, N u Q.

1019 HajiguTe HoOOpPJHHATHI BeplIiH paBHOOeIpeH- C
noro TpeyroasEnka ABC, uzobparkénHoro ua
pucynke 315, ecoim AB=2a, a msricora CO
paBHa fi.

1020 HalinnmTe HoOpIHHATHEI EBeplnMHLI [} Dapan-
nemorpamma ABCD, ecim A (0;0), B(5;0), A O B

C(12;-3).
( ) Puc[glg ¢ vk.com/material100
1021 Haiaure woopanHaTel BekTOpa AB, smas Ko-
OPAMHATE €T0 Havajida M KOMHIa.
a) A(2;7), B(-2;7); 6) A(-5; 1), B(-5; 27);
B) A (-3;0), B(0;4); r) A (0; 3), B (-4;0).

1022 IlepeuepruTe TAOJAHIY B TeTpajb, SAI0OJHHTE OVCThle KEJISTHHM I
HAWJATE X W I

A (0; O) (x; —3) (a; b) (1; 2)
B (1; 1) (2; =7) (3; 1)
AB {5; v} {(-3; —;_} {c; d} {0; 0}

1023 IlepeueptuTe TAGIHIIY B TETPajgb M, HCIOAB3VA (POPMYILI N4 BLEF
UHCIeHHA KOoOPIHHAT cepeduHBl M oTpeaka AB, 3allOJHHTe IIV-
CTBIE KJETKH:

A((2;-3) (05 1) | (0;0) | (¢; d) | (3;9) [(3T+5; 7)) (15 3)
B|(-3;:1)| (4;7) (—3: 7) (3;8) [(t+7;-7)
M (—3; -2)| (3; —5) (a; b) (0; 0)
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1024 Hanwr Tourn A(0;1) u B(5;—3). HalizuTe KoOpIHHATELI TOUYeK
C u D, ecsin uasectHO, uro TOuKA B — cepepuna orpeaxa AC,
a Touka [ — cepeanna oTpesxa BC.

1025 Haifigure IIHHELI BEeKTOPOB: a) 5{5; 9}; ) b {-3; 4}; B) E{—IU; —10};
) d{10: 17};: n) e{11;-11}; e) £4{10; 0}.

1026 Hatigure paccrosaue ot roukn M (3: —2): a) ao ocu afcuuce; 0) go
OCH OpJAHHAT; B) IO Hauvajla KOOpPIHHAT.

1027 Haligure paccrosHue Memxay Toukamu A um B, ecom!

a) A(2;7), B (-2; 7); 6) A(-5; 1), B(—;-T7);
B) A(=3;0), B(0; 4); r) A (0; 3), B(—4; 0).

1028 Haiinure nepumerp rpeyronsnura MNP, ecnu M (4;0),
N(12;-2), P(5; -9).

1029 IHafinurte Meauany AM TpeyvronnEHka ABC, BepInMHBI KOTOPOTD
HMelT KoopiduHatel: A (0; 1), B(1; —4), C(5; 2).

1030 Touxu B u C JekaT COOTBETCTBEHHO HA TOMOMHUTEILHOLIX IOV
ocax Ox u Oy, a Todka A Je:KHT Ha OTPHLATEJILHOH moayocH Ox,
npuuéMm OA=q, OB=5b, OC=1. Haingure cropoasl AC u BC tpe-
yroasHura ABC.

1031 Haiigure cropouy AC m amarouans OC rpanennm OBCA ¢ ocmo-
raguaMu OA =« u BC =d, ccnu Toura A JCIKHT Ha TOJ0KHTEID-
HOH moayocu Ox, a BepiinHa B MMeeT KOOPIHUHATEL (b; ).

1032 HaiignTe x, CCI: CkadaHd c vk.com/material1o0
a) paccTogHHe MeEIy ToukaMu A (2; 3) u B (x; 1) parno 2;
0) paccroAaHHe Mexay TouxkamMu M, (—1; x) u M, (2x; 3) paeHO T.

1033 Moxammure, uro Tpeyroabuusx ABC pasmnobeApeHHBIN, W HaWAW-
T¢ €ro ILIONIAaAL, €CAH BEepPHINHLI TPEeVIOJALHHKA HMCeIOT KOOpIH-
HAaTHI;

a) A(0; 1), B(1;-4), C(5; 2);
6) A(-4; 1), B(-2; 4), C(0; 1).

1034 IMoxakuTe, YTO YeTHIPEXYVIoAIbHHE MNP aBideTca mapajiesnno-
TpaMMOM, M HalIHTe ero AMATOHATIH, €CJIH:

a) M (1;1), N(6;1), P(7;4), @(2;4);
6) M (—2; 1), N(-4;4), P(-1;5), Q(-2; 2).

1035 Hokamxure, UTO YeTHIPeXyrolbHHK ABCD gpndercda OpaMOvVIOIL
HHEKOM, H HAHJIUTE ero ILIoINab, €Cau:

a) A(-3;-1), B(1;-1), C(1;-3), D(-3; -3);
6) A(4;1), B(3; 5), C(-1;4), D(0; 0).

IHEG.qHyphep NOJMKeH NPUHEeCTH 3aKas M3 INeKapHM B MarasmH,
Kae W cToMORYIO, KMy OpeflocTaRMAN KapTy Mapiipyra, Mac-
mTad Koropoir 1:10 000 (pmc. 316). Bce DyHKTE, B KOTOPBIX
MOMeT HAXOIWUTLCA Hypbep, COeJHHANT NpAMOIHHEHHBIe TOpDO-
ru. IlekapHa HaxonuUTCA POBHO IlOcepe/liHe OTPEesKA, COelHHA-
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ommlero Kade M cToloByio. Kakoe paccTodHHe JoMKeH IPOHTH

Kypbep, 4Todbl
B TeKapan?

ObICTpEe HOCTABUThL 3AHA3 U BEPHVThHCH 0DpAaTHO

.ﬁ_

TE T

e

- Marasun

Cronogas
- - ¥

g8 |1

Puc. 316

1037. Kypeep momseH QOCTABHTE 3AKA3 €O CKJAIA B MAraswH, gade,
CTOTOBYI0 M KOHOMTEPCKYI0. EMy NpeNOCTABHIM KapTy MapOIpyTa,
MacmiTad xoropoii 1:10 000 (pue. 317). Bee nvHKTEI, BUFOPOPRIEONIGRatEnal100

MeT HAXOAUTHCA KYpPbeD, COeJUHAKT OPAMOJIHMHEHHBIE IODOTH.
Yl ]
8-_ .
- ~1em —e—Marasma- II
- - | 6
|
4 |
Bl
Eﬁ'ﬁhﬂi | CTquunaa
T : Ir i e
-10 | -8 | -6 | -4 | -2 | O 2 4 8 | 10%
| .
_9 |
|
._4.__ - 4
+ - Konaurepckas
64 ' i S S
|
Puc. 317
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1038

1039

Crnan HaXoauTCA POBHO MOCepelHe OTPe3Ka, COeJHHHAIOIIEro Mara-
3MH ¥ KOHAMTepeKyH. axoe paccrosamMe mosskeH IpoiTi Kypbep,
4TOOLI OBICTPEE MOCTABUTL 3aKasd M BEPHYTHCS 00paTHO Ha cKIax?

IIpumenenne MeTo/la KOOPAMHAT K PeNIeHUI0 3a1a4

Dopmysibl KOODAUHAT CepeliMHbL OTPE3KA U PACCTOHHUSA MEMH-
AV JIBYMST TOYKaMW MOMEHO HMCTOABIOBATE s pemmenus Oojee
CIOKHBIX I'eoMeTpHYecKHX 3amad. C aToH 1Ienblo cielyeT BBeCTH
UPAMOYIOJIbHYIO CHCTEMY HOOPIUHAT M 3AIIMCATH YCIOBME 3a1a4u
B KoopamHarax. Ilocrme sroro pentenwe 3ajlavyl MPOROJAWTCS ¢ MO-
MOINBI0 anredpalvyecKiX BBIUHCIeHUH.

Jlokasmure, 4YTO CepeiiHA M'MIOTEHYSB] IPAMOYTOILHOTO TPeyroJib-
TG PAaBHOYAATCETa OT BOCK €70 BEPIITHH,

Peumrenne
Pacemorpum uUpAaMOyrodabHbIA rpeyronsHur ABC ¢ upambiM
yraom C. Obosmaumm OykBoil M cepelHMay THIOTEHY3LI AR,
BeenéM OpAMOYIOILHVIO CHCTEMY KOOPIH-

HAT TAK, KAH IIOKA38HO HA pPHUCYHKe 318, i
Ecnu BC=a, AC=5H, 10 BepuiuHbl Tpe- _
VYTOJMBHHEA HMennT KoopauHatsr C(0;0), A0:b)

B(a; 0), A(0; b). Ilo dopmynam KOOpAUHAT “

CcepeIMHInLI OTpe3Ka HaXoAHM KOoOpAHHATE =

TOYKH M: _ C(0,0) Bla;0) x
‘VI( a_ b Cravad ¢ vk.com/material100
Ml 33 Puc. 318

Ilonsayace (opMynoili paccToAHHA MeXKAV ABYMSA TOUYKAMH, Hai-
Aéem piuHbl orpeskos MC u MA:

2 2
MC= (“J +[?-] - LVaTr e,

2 2

2 2

Tarum obpasom, MA=MB=MC, uro u TpeboBaJIOCEH JOKABETE.
Horgaxure, 410 CYMMA KBAAPATOB BCEX CTOPOH IAPAJIISIOTPAMMA
PaBOa CYMME EBaIpPaTOR IO .E[HaI‘DIIaJIEf:L

Pemenne

IIyvers ABCD — pgannniii mapanmesorpaMmM,  y
BrenéM npaMoOyrolbHYI0 CHCTEMY KOODIHHAT
TaK, KAE IIOKAa3aHO Ha pHcvHEe 319. Ecau
AD=BC=a, a Tourka B umMeeT HooOpIHHATHI
(b; ¢), To Touka ) uMeeT KoopaHHaTHL (a; 0),
a Touka ¢ — xoopauHathel (a+ &; ¢). Hemons-
3ys POPMYIY PACCTOSHIA MEMKAV ABYMSA TOY-
KaMH, HAaXOIHM;: Puc. 319

MA = [E]z+[£—h]2 =%Jm.

Bib:e) Cla+b:ic)

A(0;0) D(a;0) *
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AB2=p2+¢2, ADE=q2, AC:=(a+b)2+c¢2, BI¥=(a — by +c2.
OTrcrona noayyaem:
AB2+BC:+CD*+ DA2=2 (AB*+ ADA) =2 (a2 + b+ ¢?),
AC2+BIP=(a+b6) +c2+(a—bF+c2=2 (a?+ b2 + c?).
Taxkum obpazom,
AB2+ BC2+CD?+ DA?2=AC*+ BD2?,
4TO ¥ TpeDOBAJOCH JOKA3ATh.

1040 Mepguana, upoBeéHHAH K OCHOBAHWUK PABHODEIPEHHOI'O TPEYIO/Ib-
uuKa, pasaa 160 cw, a ocHoranwe TpeyronsHuKa pasro 80 cwm,
HafiguTe ABe ApyrHe MeIHaHBI 3TOM0 TPEVIOJILHIKA.

1041 Bricora TpeyroiabHHEA, paBHada 10 cm, JeldT OoCHOBAHHE Ha IBa
oTpeska, paseEbie 10 ey u 4 em. HalinuTe MeauaHy, OpoOBegEéHHEVI)
K MeHBIOeil U3 JBYX APVIHX CTOPOH.

1042 orakuTe, 4TO B paBHODEIPEHHOH TpamellMy JHATOHAJIH DABHBL.
Chopmynupyiire U J0EAMUTE OOPATHOE YIBEPMKIEHHE.

1043 Jlokaykwre, 910 €CcaW AUATOHAIN NAPAJJIEJOTPAMMA PaABHEl, TO
IapailelorpaMM ABIAeTcA MPAMOYIOILHHKOM,

1044 [ax npamoyroasHHK ABCD. [lorkamuTe, 4TOo AJdA IPOH3BOJILHON
ToUKKE M IJI0CKOCTH CHPABEIINBO PABEHCTBO

AM?+CM?*=BM*+ DM?=. CxauaH ¢ vk.com/material100

E YpaBHeHUsA OKPYKHOCTH U HIPAMOU

97. ¥YparHeHue AHHUH HA TJIOCKOCTH

[Ipn usyyenun anredbpsl Mbl cTpouau rpadmn-
KM HEKOTOPBIX (PYHKIUMI B NpPAMOYTrOJBHOM CHCTe-
M€ KOODIMHAT, HAIIpUMEp IpadHuk QYVHKIHH I = X.
HaBecTHo, uTo rpadmromM 2T0H (QVHKIHH ABIA-
ETCS TIPAMAT, TpoxoasmEaa gepes touxw O (0; 0)
u A(1l;1) (puc. 320). Koopaunarer nwdoil TouKH ¥
M (x; y), mexkamel Ha OpaMoil OA, VIOBIETBODAOT
ypasnenwio y =x (Tax wax MM, =MM,), a koopau- M,

A(1:1)

oarel J1000i TOYKM, He Jeykanieil ma npamol OA, 0 X
3TOMY VPaABHEHHIO He yaosaetrsopsaior. 'oBopaT, uro

VPAaBHeHIe [ = X ABIAeTCH ypaBHeHHeM OpAMoii OA. M,
Beegém Tenepr NOHATHE YpaBHEeHHSA IPOH3BOJBLHOM Mx:y)

JHHWAHA. Puc. 320
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IlyeTs Ha NJIOCKOCTH 3ajlaHa NpAMOYTOJLHAS
cHCcTeMa KoopamHaT Oxy M Jada HeKOoTopas JIH-
nma L (puc. 321). ¥YpaBoende ¢ ABYMS TepeMEHHLI-
MH X M § HABBIBAETCA ypasBHeHMeMm juHun L, ecan
ATOMY YPABHEHMWIO VIOBJIETBOPAKT KOOPAMHATHI JIHO-
G0l TOYKH JHHHHE [ ¥ He VIOBIeTBOPAIOT KOOPIH-
HATH HEKAKOH TOYKH, He JeKalleld HA 5TOH JHHHH.

I[Ip wmsy4YeHHM JIMHHI MeTOAOM KOOPAHHAT
BOZHUKAKT JBe 3agauu: 1) 1mo reoMerpHuyecKHM
CBOMCTBAM JAHHOH JHHHMH HAWTH €€ ypaBHeHHe;
2) obpaTHasa 3ajgada: N0 3aJaHHOMY VpPaBHeHHIO
JUHAW HCCIeJOBATH €€ TreoMeTpHYecKHe CBOMCTBA.
B cneaviomnem HNyHKTE Mbl PACCMOTPHM IEPBYH H3
ATUX 3ajja4d NPUMEHHTENBHO K OKpy:HOocTH. Bropasa
aajlaua pacCMATPHBAJIACH B Kypce anredpsl NpH o
CTpoeHHH rpathnkKor QyHKIIHH.

98. YpaBHeHHEe OKPY/KHOCTH

BrigeqeM ypaBHeHHE OKPYVEHHOCTH pajuyca r o
menTpoM C B 3aJaHHOH NPAMOVIOABHOH CHCTEME KO-
opauHat. IIycTe Touka C HMeeT KOOPIHHATEI (X5; Iy)
(puc, 322). Paccrosume 0T TPOWMIROJBHON TOYKH
Mix;y) no rouru C BriuuciaHerca 1o dGopmyie

MC = J{I —xo) + (¥ — yo)?. Ecam rouxa M nemnr
HA JIAHAOW OKpy#KHOCTH, TO MC=r, MC=r% T.e.

KOODPDIHUITATLL TOYEH ﬂ’f YVIAOBJACTRODATOT VPaABIICITHIO
(x = xp?+ (4 —yo)i=r (1)

Ecnu sxe toura M (x; y) He NeHUT Ha JaHHOH
OKpV:KHOCTH, To MC #7, H, 3HAUUT, KOOPIHHATLL
Touky M He VAOBIACTBOPAIOT ypaBmenao (1).

CrlenoBaTelbHO, B NPAMOYTOJBHOI CHCTEME
KOOPOIHHAT YpPaBHeHHe OKPYHOCTH pajHyca r ¢
meaTpoM B Toure C (x,; y,) nMmeeT BH]

(x -V +(y —yoF =12

B HACTHOCTH, VpPaBHeHHEe OKDYVAHHOCTH palHny-
ca r C OeHTpOM B Ha'Ya/le EOODIHHAT IMeeT B

xB+ y2=ra.
261
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3agaua
HaiiTu ypaBHeHHe OKPV:KHOCTH C IEeHTDOM B
Touke (—3; 4), mpoxogAauleil Yepes3 HAYAI0 KOOPAMHAT.

Pemenne
lLleaTp OKpPYKHOCTH HMeeT KOOPIAHHATEHI
(-3; 4). Iloaromy ypaBHeHHEe 3TOH OKPYKHOCTH

MOXKHO 3anucats B Bujae (x+3)+(y—4)’=r?, rae
¥ — IIOKA HeH3BeCcTHBIM pajHyce oKpvi:kHocTH. Haili-
Aém ero. s aTOro BOCHOJL3YEMCA TeM, YTO OKPYIK-
HOCTE IPOXOAHT dUepe3 HaAYAJI0 KOOPAHMHAT, T.e.
kooparHatel Toukn O (0; 0) yA0BIETBOPAIOT DTOMY
yvpaeHeHHIO: (0+3F+(0—-4)2=r2 Orcwopa r2=25,
M, 3HA4YUT, r=>5. HrakK, HCKOMOe YpaBHeHHEe OKPY-
HocTH wmeeT BUA (x + 3F +(y — 4y =25,

Ecam packpselTe CKOOKHM H IIPHBECTH I10100-
HBIE YJIEHBI, TO OOJYYATCH YpaBHEHmEe i° + Y2+
+6x — 8y =0, KOTOpOe TaK:Ke ABIAETCA YPaBHEHHEM
JAaHHON OKPYKHOCTH.

99. YVpaBHeHHe NMpAMOI

Bripegem vpabBHeHHe ITaHHOH npAMoi [ B 3a-
JAHHOH NpaAMOVIroJbHOH cHcTeMe KoopxuaHar. Or-
MeTuM aBe Toukw A (x5 y) u B(x,; y,) Tak, 9T00RI
upsimasa { ObLIA CEpPEIMHHEIM OEPOEHIHKYIAPOM K
oTpeary AB (puc. 323, a). Ecinu roura M (x; y) ne-
JKHAT Ha Ipamoit [, To AM =BM, nain AM:=BM?,
T. €. KOOPAHHATHEL TOUKH M yIOBIEeTBOPAIOT ypaBs-
HEHWO

(x—=x)2+(y— . F=(x— )" +(y — 4. (2)

Ecan ke Toura M (x; y) He JeKHUT HA IPAMOI
{, To AM? 2 BM?, n, 3HaYAT, KOOPAWHATEI TOYKH M
He yaoBjerBopsioT ypasHeHuio (2). CnenosaresibHo,
vpapHeHHe (2) ABIAeTcda VpaBHeHHeM NOpamMoi [ B
sagagHol cuHcTeme KoopamHart. llocnme BoaBemeHHA
BEIpasKeHHIH B CKOOKAX B KBaJApaT W NPHBEIeHHA
noo0HBIX 4YJIEHOB ypaBHeHue (2) npuHMMAaET BH]

ax+by+ec=0, (3)

rie a=2(x,—x,), b=2(y,— Yy c=x3 +yi—xf-yt.
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}ﬂl M{x{l;.}h]

o " >
Puc. 323
Fadea XTI



Tar rarx A (x; 1) 7 B (x,; ¥,) — pazInuHLEIe TOYKH,
TO XOTH OBL 0JHA U3 PasHOCTe’ (x; — x;) u (1, — Y:) He
PABHA HYJIIO, T. €. XOTA OBl 0MH W3 KoahdAIHenToB
a u b ornuuer or Hyaa. Takum 0oO6paszoM, ypaBHeHHE
NPAMOH B NMPAMOYroJibHOH CHCTEMe KOOPJAHWHAT AB-
nfAeTcHa ypaBHeHHEeM NepPBOH CTeneHH.

Ecnu B ypapuenuw (3) roodpuinmenr & oran-
YeH OT HYJA, TO 5TO ypaBHEHHE MOMHO 3amucaTh
TAK:

p=fex

i
E!
KO3 HUIHeETOM NpPAMOMH, 3aJaHHOH STHM ypaBHe-
HHeMm. JlokaxHuTe caMOCTOATENBHO, MTO:

»
rae k = - d= — 3 Yucao k£ Ha3bIBaeTCA YIJIOBBIM

JiBe mapaJjuie/ibHbie NpsAMble, He NapajielbHbie OCH
Oy, MMeIOT OJHHAKOBBIE YIJIOBBIE K0P OHIHEenTsI;
eCJIH JIBe NMPAMBbIE HMEIOT OJAHHAKOBLIE YIJI0BBIe KO-
apdbunHeHTHI, TO 3TH NPAMBIE MapaJijieibHbl.

Brirenem vypaBHeHHMe nOpamoH {, nOpoxond-
med weped Tourky M, (X yp) B nmapanneabHOM OcH
Oy (puc. 323, 0). Abcumcca moboi tourun M (x; y)
npaMoll [ paBHa Xx,, T.e. KoOOpAMHATHI JA1060il TOY-
KX M (x; y) npamMoil [ VIOBIETBODAT YDPABHEHHIO
Xx=x,. B To XKe BpemMa KOoOpAMHATHI JIOO00H TOYKH,
He JeRalieldl Ha TpAMOH {, 9TOMY VPABHEHHWIO HEe
yaoBlIeTBopAOT. ClenoBaTelbHO, VpaBHeHHE X = X,
ABJIdeTca VpaBHeHHeM IpAMOIH [.

Hewo, gro ocs Ox wmeer ypasuenmne y= (0,
a ock Oy — yvpasHenue x =0.

Janaum

CxauaH ¢ vik.com/material100

1045 HawepTuTe OKPYIKHOCTEL, 3aJalNyI0 VPABHCHHEN:
a) x*+y“=9; 0) (x—1¥+(y+2)0¥=4; B) (x+5¥+(y—3F=25;

T) -1+ P=47y 1) 3P4 +2F=2.

1046 Kaxwe ma Touer A (3;-4), B(1;0), C(0:5), D(0; ) v E(0; 1)

JeMAT HA OKPV:KHOCTH, 3aJaHHOH VpaBHeHHEeM:

a) x2+y?=25; 0) (x—1F+(y+3¥=9; B) [
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1047 Oupy:kHocTh 3amgaHa ypaBuenueMm (x + 5F+(y —1)?=16. He noas-
3VACH UePTe oM, VEKAKHTe, KakHe H3 Touer A (—2; 4), B (—5H; —3),
C(-7;-2) u D(1; D) nemxar:

a) BHYTPH KPyTra, OTPAHHYCHIOT0 JATHOH OKPVHHOCTLIO;
G) Ha OKPV:KHOCTH;
B) BHE Epyra, OrPaHUYEeHHOI'O JAHHOH ORPYEHOCTBLIO.

1048 Maner okpy:RHOCTE X2+ y°=25 ¥ nBe Toukm A (3;4) u B (4; -3).
Horamure, uTo AL — Xopma 7adoH OXPV#XHOCTH.

1049 Ha oxpv:KHOCTH, 3aJaHHOH VpaBHeHHeM X°+y?=2H, walguTe
TOUKH: a) ¢ adbcomcceod —4; ©) ¢ opauHEAaTOH 3.

1050 Ha orpymxHOCTH, 3aJaHHOR VypaBHeHHeM (x—3)P+(y-—5H)2=25H,
"HaiauTe Touku: a) ¢ abeumecoit 3; 0) ¢ opaAMHATON 5,

1051 Hanwmimmnre vpaBHeHHA OKPYIKHOCTEH ¢ IIeHTPOM B Hadale KOOp-

b

AUHAT U pajuycamu rn =3, 1, = V2, r, = 2"

1052 Hanwimuure ypaBHEHHE OKPYVHKHOCTH Paguyca r ¢ LeHTpoM A,
ecam: a) A(0;5), r=3; 6) A(-1;2), r=2; B) A(-3;:-T7), r = IE;
T}y A(4; -3), r=10.

1053 Haunumure ypaBHeHUe OEPYHHOCTH ¢ LEHTPOM B HAYAJE HOOPLU-
HAT, IPOXOJANleil yepes Toury B (—1; 3).

1054 HamummiTe VPABHCHHE OKPYIKIOCTH ¢ MEHTPOM B TOGHEH AVEQIE Y aeEral1i0

npoxongimeil wepes Touky B (—3; 2).

1055 HapouimuTe ypapHeHHe OKDPV:KHOCTH ¢ adHamerpoM MN, ecnm:
a) M (-3; 5), N (7;-3); 6) M (2;-1), N (4; 3).

1056 HanuimmmTe vpaBHeHHe OKPYIKIOCTH, TPOXOIAICH Heped TOUYKY
A(l;3), ecIH HM3BeCTHO, YTO IEHTP OKPVIKHOCTH JeXEKHT Ha 0CH
abciice, a paguye pager 5. CKOJMBKO CYVIIECTEYET TAKHX OEPYH-
HOCTEen?

1057 Hanwimure ypaBHEeHNE OKPYAHOCTH, MPOXOASINEH HWepes TOYKH
A(=3;0) u B(0;9), eciu M3BECTHO, 4YTO LUEHTP OKPYHHOCTH Jie-
JHHUT Ha ocH OpIHHAT.

1068 HanuuinTe vpaBHeHHe IPpAMOIL, OpoxoiAlleld depea Jee JaHHEIE
Tourn: a) A(1;-1)u B(-3:;2); 8)C(2;:53)u D(5:2); e) M (0; 1) u
N (—4; -5).
Pemenne
a) ¥paesHeHue npamod AB uMeeT BHA ax +by+c=0. Tax rakr
Touk® A 1 B meskar Ha npaMoil AB, TO UX KOOPJAWHATHI VIOBIET-
BOPAIOT 2TOMY YVPABHEHHIO;

a-1+b6-(-1)+¢=0,a-(-3)+b-2+¢=0,
i a—b+e=0, 3a+2b+c=0,
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Mz sTuxX ypaBHeHHI BLIpASHM KOaMPUIHEHTH a U b uepes c:
a=3c, b=4c. IlogcTaBpUE 3TH sHaUeHHA B YpPaBHeHHe IIPpAMOI,
nonyuum 3cx +4dey +e=0. Illpn nwbom ¢+ 0 310 ypaBHEeHUE ABJIH-
eTcd ypaBHeHHeM npaAmMoi AB. CoxpaTHB Ha ¢, 3alHIIeM HCKEOMOe
ypaBHeHHe B Buje 3x +4y+1=0.

1059 Hane HoopauHatTel Bepuiud Tpeyroasaura ABC: A (4; 6),
B(—4; M), C(-1; -4). Hanummure ypasHeHHE [IPAMOI, COMEPHALIEN
mMengmany CM.

1060 Janm KoopaHHATLI Bepinmo Tpamenmu ABCD: A (-2;-2),
B(—3:;1), C(7;7)y mw D(3;1). Hanumure ypaBHeHHd IPAMLIX,
CONTePARANIIX,

a) auaropann AC u BD Tpamenmm;
0) cpeIHOK JHHHIO TpamelllH.

1061 HanmumuTe ypasHeHHMA I[IPAMBIX, I[IPOXOJALNIX 4Yepes TOUKY
M (2; 5) 1 napanmelbpHBIX OCHM KOODLUHAT.

1062 Haueprure UpaMy0, 38JaHHYIO ypasBHeHmem: a) y=3; 0) x=-2;
B)y=—4; 1) x="1.

1063 HaiizuTe opiuxary Touku M, me:xamiell Ha npamoil AB, ecan
H3eecTHO, UTOo A (-8; -6), B (-3;-1) 1 aGcmucca Tournm M pap
HA 9.

1064 HanummTe vpaBHeHHA IIPAMBIX, COOEpP:KANIMX CTOPOHEI pomda,
AHaroHanH KoToporo paeHbl 10 c¢M o 4 cM, eclH H3BECTHO: WL €19 material100
AHATMOHAMNIL J1eEaT Ha ODCHX HDOP,II,MHH.T.

1065 Ilpamaa ©M OKPYMHOCTL 3aJaHbLI YPABHEHHMAMH Y=x-—-2 H
224+ (y — 2)2=9. YeraHOBHTE HX B3AHMHOE PACIIONOAKEHHE,

1066 IHafinnTe KOIHMYECTBO TOUeK IepeceueHId OpAMOH H OKPVHOCTH,
3aaHHLIX YPaBHeHWAMH y=x+5 1 x*+(y — 2)=0,

1067 ¥Yeranosure B3AaUMHOE PACLOIOMEHHE OKDYIHHOCTENH, 3aJAaHHBIX
VPABRHEHHU MU
A X+ =9nx+yr=4;
0} (x—1¥+pys=1 1 x* +y*=4.

1068 Haiijure HONMUYECTBO TOYEK LEPECeuYeHUH OHPYIHHOCTENH, 3aJaH-
HBIX YVPABHEHWAMH;
a)(x+ 2+ =1 u x*+y?*=4;
0) (x+3)+yi=1m x*+y’=4.

Henonb3oBanme ypaBHEeHHH OKPY/RHOCTH M IIPAMOH
NpH pelieHnn 3ajiaq

1069 Hauwr gee rouxu A u B. Halijure MHOMECTBO BCEX TOUYEK, JJIH
RaxjJo W3 KOTOPBIX pacctosmme oT Touku A B 2 pasza Donsimne
PacCcTOHAHITA OT TOYRH B.
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Pemenue a)
Brenenm OPAMOYTOJABHYIO cucre- )
MY KOOPIHHAT TaK, KaK IIOKA3aHO

Ha pucyare 324,a. Torpa rTouru Mx:y)
A n B umetor xoopaunarer A (0; 0),
Ba; 0), roe a=AB.

Haiipém paccrosHus OT LUPOU3BOJLL-
mo# Tourn M (x; y) no Tovex A w B:

=

A(0;0) B(a;0)
AM = x* + y?,

BM =\({x—a)? + 2.

Ecan rmouxka M (x; y) npuHagiaemxuT 6)
HCKOMOMY MHOMKECTBY, TO vi

AM=2BM, nnua AM?=4BM?, M(x:y)

ITosromy €€ KOOpPAMHATHI YAOBJIETRBO-
PAKT YPABHEHIIK)

x2+y?=4 ((x —af + i#). (8)
Ecan xe Touka M He npuHAAIeRKHT
HCKOMOMY MHOMECTBY, TO €8 Hoop-
AUHATET He VIOBJETBOPSIOT 3JTOMY
VPaBHeHHIO.
Caneposarenbso, ypasuenue (8) u ecrs Puc. 324 Ckauan ¢ vk.com/material 100
VPABHEHWE  HCKOMOTO  MHOMKECTREA
TOUeK B BBIOpAHHOH cHcTeMe KoopIHHaT. PacKpriBagd cKoOKEH H
IPYIIHUPYA cllaraeMble COOTBETCTEVIOIIHM 00pazomM, IPHBOIHM
ypaBsHeHme (8) X BUIY

oo pon (8 )3
3 =127

Takum DﬁpﬂEGM, HCEKOMBIM MHOMEECTBOM TOUeK ABIAETCHA OKPVH-

A(0:0) \B(a:0) c(%ﬂ;n

2 4
HOCTH pajHyca Ea ¢ IMEHTPOM B TOYKE C[ 3@ 0]. JdTa OKPYVIKHOCTE
Ha00paxkeHa Ha pHCYVHEe 324, 4.

Jameyanue

AHANTOMrMYHO MOMHO JOKAa3aTh, YTO MHOMKECTBOM BCeX Touer M,
VIOBJIETBOPAKINUX voeiaosuw AM=kKBM, rne Kk — ganroe nojao-
JMHUTeIBHOE YHCA0, He pPaBHOe eIMHHIEe, ABIJeTCAd OKPVAHOCTb

2
pazguyca ij—i” ¢ HEeHTPOM B TOYKeE [ ;;_"1; {}],

T OEPYVHEHOCTH, COOTBETCTBVIOLIIHME pPa3JHYHBIM 3HaAYEeHHAM
k#1, HAZKIBAKT ORPYKHOCTIMHM AIIOLIOHM, LIOCKOJIBHEY OHU
PacCMaTpPHEBAIIHACE E"I]:[E JPpeBHeI'pedeCHKIM MATeMATHHOM Atmonno-
Huem B ero rparkrare «0 kpyrax» so 1l 5. no H. 3.

2 66 amoa XS



Ecau k=1, To 3amaua CcBOOHTCA K HM3BeCTHOH HAM 3ajade O Ha-
XOMIAEHHHT MHOMECTBA BCEX TOYEH, PABHOVIAAJIEHHBIX OT TOYUEH
A n B, TakuM MHOMeCTBOM, KaK MBI 3HaeM, ABJIdeTcd cepeiH-
HBIM MepHIeHINKYIAD K oTpesky AL.

1070 m Touxa B — cepeanHa oTpeska AC, @IIMHA KOoToporo paBHa 2.

HaiinuTe MEOKecTBo BeeX Touek M, mna xamxjgoH M3 KOTODBIX:
a) AM*+ BM?+CM? =50; 6) AM?P+2BM?+3CM*=4.

1071 E Hagpl oBe Touku A u B. HalignTe MHOMeCTBO BeeX Touer M,
O KasRaol U2 roTopeIx AM2 + BM2=F%, roe k — maHHOE YHCIO.

1072 amw ase Tourn A w B, Haifimure MHOMECTBO Beex Touer M, nns
Kakmol u3 KoTopeIXx AM:—BM:=F§, roec £ — manHoe dHCIO.
Pemenune
Brepém upaMOYIOABHYID CUCTEMY KOOPAMHAT TAK, 4T00bl TOUKA A
OLIMa HavamoM KOOPIHHAT, a Touka [ mmena xoopauuarol (a; 0),
rne a = AB. Hafiném paccTogHuA OT TPOM3BONLIOA Tourn M (x; y)

mo Touek A u B: AM = x?>+y?, BM = J{I—{I)E + y2.

Ecnu roura M (x:4) upuHapnesuT HCHOMOMY MHOMECTBY, TO
AM? - BM?=Fk, noaroMmy KOOpPAHHATET TOYKH M VIOBIETBOPAIT
VpaBHeHHIO x*+ y? —(x —a) —yf =k, nan 2ax —a* - k=0.

Ecnu ke rouxa M He UPUHAIIEMKUT UCKOMOMY MHOMECTBY, TO

€€ KOOPAWHATEI HE YAOBIECTBOPAIOT 2TOMY ypaBuenwuio. Mrax, mo-
AyUeHHOe YPaBHeHHe ABJIAeTCA YpPaBHEeHHEM HCHKOMOTO MHOIEE-

crea Touerk. Ho BTUM ypaBHEHUEM OLpejeldercs [paMad; TEpasom/ matenalloo
nensnaf ocu Oy, ccan ¢+ k=0, u cama ocs Oy, ecan @ + k=0.

TaxumM 06pazomM, HCKOMEIM MHOKECTBOM TOUeK ABIAeTCA IpAMAasd,

HeplueH JHKYIAPHAR B upamoil AB.

1073 Jlannr gse Toukn A w B, Haiaure MuosKecTBo BeexX ToueK M,
IO KaXaol U3 KoTopelx BME — AM2=2A8-,

1074 Hax npaMmoyroasHuk ABCD. HaiignTe MHOMKECTBO BCeX ToO-
uer M, musH KamA0l U3 KOTOPBIX

(AM? + DM?)—(BM?*+CM?)=2AB-.

1[175*@ Has pomd ABCD, nuaroHanau xoToporo papHbl 2a u 2b. Haii-
JUTEe MHOMeCTBO Beex Toder M, nns ramipaoil ua KOTOpbIX

AM? + DM?=BM?+ CM?2,

Bonpocs! gaa nosropeHnunsa K riaase Xl

1 ChopmynupyiiTe 1 TOKAXKUTE JeMMY O KOJJIMHEADPHEIX BEeHTOPAX.

2 Yro 3HAYHT PasoiKHTh BEKTOP IO IBVM JAHHBIM BeKTopam?

3 Chopmynupyiire 1 JOEARKTE TEOPEMY O PAINOMEHUH BEKTOPA 110
IBYM HeKOJIHHCAPALIM BCKTOPAaM.

4 O6bACHHTe, KAK BEOJHTCA OPAMOYIOJILHAA CHCTEMSa KOOPJHHAT.
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Yro Tarkoe KoopAMHATHEIE BeKETOPHI?

ChopMyIHupVHTE H JOKAKHUTE VTBCPIKICHHE O PA3OKeHHH ITPOH3-
BOJBHOT'O BEKTOPa N0 KOOPIHHATHLIM BeKTOPAM.

Yro Taxoe KOOPAWHATH BekTopa? HemMy paBHLI KOOPAWHATEHI
KOOPIMHATHEIX BeKTopopR! KaK cB43aHbl Me;KJIy coDOH KoopJHHA-
TEl PABHEIX BeKTOPOE?

ChopMmynmpyiiTe W JOKAKHTE MPABHIA HAXOMKICHWHST KOOPAHHAT
CVMMEI H PA3HOCTH BEKTOPOR, A TAKMKEe IIPOM3BeleHHA BEeKTODA HA
YHUCJ0 10 3aaHHBIM KOODIHUHATAM BeKTODOE.

Yro Taxoe panmyc-BekTop ToukH? JloKamnure, 9TO KOOPAHHATEI
TOUKH PaBHBI COOTBETCTEVIONIMM KOOPIHHATAM €€ paguyc-BeKTopa.
BemreanTe GopMyanl IS BRIMHCIECHWS KOOPAWHAT BEKTOPA 1O
KOOPIHHATAM €T0 Hayvajla H KOHIA.

Bripegure ¢GopMynsl gas  BRIUHCIEHMS KOOPIWHAT CepeguHEI
OTpEesKa Mo KOOPIHIATAM €T0 KOHITOR.

Bripegure GopMyvIy a4 BBIYHCIEHHA JJIHHBI BERTOpa IO €ro
KOODAMHATAM,

Bripegure GopMyIV AIA BRIUHCISHHA PACCTOAHMA MeXKIV IBYVMA
TOYRAMI 11O HX Hﬂﬂpﬂ'MHﬂ.’l‘ﬂ.M.

IlpHeEesHuTe IMpHEMepP pellleHHd reoMeTpHUecKOH 3agadl ¢ IIPHMe-
HeHHeM MeTOJa KOOpPIHHAT.

Kakoe ypaBHeHHe HasLIBACTCA VpaBHeHNHeM AanmeisH orocmorsifatenal100

IIpupeauTe OpHUMep.
BunigeiuTe YpaBsHEHWE OKPVIKHOCTH JAHHOTO PAgNyCa ¢ IMEeHTPOM B
NaHHOH TOUYKEe.

Hauuiure ypasHeHUE OKRPYHHHOCTH JAHHOI'O PALMYCA C LUEHTPOM
B HAYANE KOODJWHAT,

BripeguTe vpaBHeHHe JAaHHOI NpAMOHA B NPAMOYVIOJBHOM CHCTeMe
KOOPLUHAT.

Yro Takoe yraoBoil KoaQOHINEeHT OpAMOi?

Jokamure, 9T0O: ABe TAPANJETLHBIE TPAMBIE, HE TAPAIIASTEARIE
ocH (Y, UMeOT OOUHAKOBLIE YIVIOBLIE KOS(M(PHUOUEHTEI; €CIH IBE

IpAMEIE HMMEIOT OJHHAKOBEIE YIJIOBBIe HOMHUIIMEHTBI, TO 3TH
OpPAMBIE HTAPAJJIEIbHEI.

HanumuTe ypapHEeHNA IPAMBIX, TPOXOIAINIHX Yepes JaHHVIO TOY-
vy M, (x; y,) B napaliellbHBIX OCAM KOODPJAHUHAT.

Hanowimmre YPaBHCOHA ocer KROOpIHRHOar.

Heenepyiire B3aMMHOE PACIONOMEHME HIBYX OHPYIKHOCTEH B
SABHCHMOCTH OT X DAAHRYCOE W DRDACCTONHIH MEHTY X IMeHTPAMIT.
ChopMyIHpyHETEe DOJAVICHHBIC BLIBOE.

IlpuBeguTe IpHMepbl MCOOMB30OBAHHSA YPABHEHMH OKPYVHHOCTH I
NpAMON IPH PelIeHu TCOMETPHYCCKHX 3ajad.
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JJomoaHuTEIbHBIE 3a/1a4YH

1076 Berropset a n b #He Ronauseapasl. Haligure Takoe uncno x (ecnn
9TO BO3MOJKHO), UTOOBL BEKTOPEL P H ¢ OBIMHM KOJLJIWHEADHBI:

3)5:25—5, &:E-{-xﬁ;
0) szJ—E, $=J+x5;
B}§=E+x5, §=5-2§;
r)p=2a+h, g=xa+b.
1077 Halinure KOOPAMHATEL BEKTODA P U €r0 JJAUHY, ECJIH!
a) p=7a—3b, a{1;-1}, b{5;-2};

=

6) p=4a-2b, a {6; 8}, b {5; 4);

») p=5a—4b, a3 1] 5165 -1
r) p=3(-2a—4b), a {1; 5}, b{-1; -1).

1078 HMorasxure, 9TO pPACCTOAHME MeXAY JAO0BIMHM JIBYMS TOYKAMH
M, (x;0) uw M,(x,;0) ocu abcumce BRIYHCAACTCA M0 (opMyJie
d == | I‘l = x2|-

1079 Horammure, uTo TpeyroidbHHK ABC, BepUIHMHBI KOTOPOTC HMEIOT
rKoopausarer A (4; 8), B(12; 11), C(7; 0), asnaercsa pasHODegpeH-

ULIM, O ¢ PaBHOCTOROMIIIIM.
CkadaH ¢ vk.com/material100
1080 MoxaxuTe, uro yrael A B C rpeyvroapuuka ABC paBHBI, eclaH

A(-5;6), B(3; 9 u C(-12;-17).

1081 Horaskure, uro Touka D pasnoypanena or rouerk A, B u C, ecau:
a) D(1; 1), A(5;4), B (4;-3), C(=2; 5);
6) D(1;0), A(7;-8), B(-5;8), C(9;6).

1082 Ha ocu abcomec HaBlgHTe TOUKY, PABHOVIAISHHVIO OT TodYek
M, (-2; 4) u M, (6; 8).

1083 Bepuiusensl TpeyroaesHura ABC umernr kKoopausatsl A (—5H; 13),
B(3;5), C(-3;-1). Hatfigure: a) KOOPIUHATH CepeguH CTOPOH
TpeyroJdbHHKA, 0) MelHaRy, IPoBeIeHHVI0 K cTopoHe AC: B) cpen-
Hie NJHHMMA ’l‘pE}-’l‘DJle.MHH.

1084 Jlorasxure, 9To HeTeIpEXyroasHHE ABCI, BepmimHEI KOTOPOTO
umeroT KoopauHater A (3; 2), B(0;5), C(-3; 2), D(0;-1), ssas-
eTcd KBaJpaToM.

1085 Horamure, 4YTO YETHIPEXYroJAbHHUE ABCI, BepOIMHEL KOTOPOI'O
uMewT roopauHaTel A (—2;-3), B(l;4), C(8:;7), D(5;0), apnd-
eTcda pombom. HaliguTe ero naoimaib.

1086 E HaiigmTe KOOpAHMHATH! 4eTBEPTOH BepIIMHEI Iapasenorpam-
MAa 0 3aaHHBIM KOODAHHATAM TPEX ero Bepiaux: (—4;4), (—5; 1)
" (—1; 5). CroapKo pemreHHi HMeeT 3agada?
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1087

1088

1089

1090

1091

1092

1094

1095

1096

1097

BrigcHHUTe, Kakle W3 JaHHBIX VPaBHeHHH ABIAITCH VDPABHEHIMI-
MH OKpy:EHOCTH, HalinnTe KOOPAMHATEL HEHTPA H PASHYC KaMI0H
OK PV HOCTH;

a) (x—1P+(y+2)=25;

B) X+ (y+TF=1;

B) x*+y +8x —4y+40=0;

r) xi+yt—2x+4y—20=0;

a) x2+1f —dx-2y+1=0.

Hanmuiniurte ypaBHeHHe OKPVIKHOCTH, OpPOoXoldmmed uepes TOUKH
A(3;0) u B(-1; 2), ecIu 1IeHTP €€ JeXHUT Ha OpAMOH y=x + 2.
Hanuiure ypaRHeHHe OKPVMKHOCTH, NPOXoAdiiell dYepes TPH Tak-

Hble TOUKH:
a) A(l;-4), B(4;5), C(3;-2); 6) A(3;-T), B(8;-2), C(6; 2).

Bepmuuer TpevroasHneEa ABC mmerT KoopaumHatel A (—7; 5),
B(3;-1), C(b; 3). CocTaBhTe VPaBHEeHHA: 4) cepedHHHBIX NepIIeH-
NIHKVIAPOB K CTOPOHAM Tpeyroianunka; 0) npamoix AB, BC u CA;
B) IpAMBIX, Ha KOTODBIX JeKAT cpelHHe JHHHH TPeVIoJbLHHEAL.
Horamure, uro IpAMbIE, 38laHHble ypaBHeHuamu 3x — 1,54+ 1=10
1 2x—y—3=0, napaalJciaLuLL.

JHoraxwure, uro Touxkw A, B n C meRar wa oAHON TPAMONE, ecrm:

a) 4 (=2;0), 8{3; 2%), C(6;4); 6) A(3;10), B(3;12), C(3;-6);

B) A(1; 2), B(2; 5), C(-10; -31). CkauaH ¢ vk.com/mat:

terial100

H]]HMEHE]‘IHE MeTOIa KOOPIAHHAT K pPelleHHI0 3ajJ1a4

JlBe cTOPOHEI TPEYTOARAMKA paBuel 17 cv u 28 em, a BBICOTA, TTRO-
BeIeéHHAd K DoIpIel M3 HHX, paBHa 15 cm. HalinwTe MenmaHbl
’[pEyl‘DJl BHHEHA.

Hoka:knTe, 4TC OTPE30K, COeJHHAIINNN cepeJHHBl AUarcHaideH
TPALEL UK, PABEH II0JAYPASHOCTH OCHOBAHUINA.

Hax nmapangenorpaMm ABCD. Iloramure, 94To IA4 BeceX Touer M
sesmunHa (AM? + CM?2) —(BM?2+ DM?) uMmeer O0HO M TO e 3HA-
qJeHne.,

Howamure, uto meamany AA; tpeyroaeanka A BC MOXKHTO BRIUHC-

IATE M0 thopmMyae AA, :;—J2AC2 + 2AB? — BC?. Henoneaya aTy

dbopMynIy, TOKaXKNITe, UTO ecJIH JBe MeJHaHbl TPeYyTOJBLHUKA DaB-
HEI, TO TPEVTOJABHUK paBHODeIPEHHEBIH.

Hagwl aee Tourn A u B. HalinuTe MHOMeCTBO BceX Touek M,
NJIA EasI0H 113 KOTOPhIX:
a) 2AM?—BM?=2ARB?, 0)2AM?*+2BM?=6AB>
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I'napa XII

CooTHOIEHUA MeEKIAY CTOPOHAMM
U yIrjlaMH TpeyroJibHHUKa.
CkansapHoe nmpou3BeeHHEe BEKTOPOB

3TOW rNase Nony4uT AansHelllee passuTue TPUroHOMETPUHECKIMIA

annapart reoMeTpuMM — CUHYC, KOCMHYC, TAHTEHC W KOTaHreHc oy-
Ayt onpepenedsl onAa yrnoe ot 0° oo 180°. 370 pacTt BO3MOXHOCThL
BbiBECTM OPMYNLI, CBA3LIBAKIWME Mexay coboW CTOpPOHBLI U Ykl
MPOW3BONLHOMO TpeyronbHWka. YTeepxaenus ob atux ¢opmynax Ha-
3LIBADTCA TEOPEMON CUHYCOB U TeopemMoun KocuHycoB. OHM WKMPOKO
WMCNONBL3YKDTCH KaK B CAMOIA NrEOMETPUM, Tak U B €€ NPUNOXKEHWAX, B
4aCTHOCTW NPV NPOBEAEHWM U3MepuUTenbHbiXx paboT Ha MEeCTHOCTH.
Kpome TOro, 8 aTOi rnage BBOAMTCA ele OQHO OelcTBMe Hap Bek-
TOpamMu — CKaNsipHoe yMHOXeHWe BekTopoe. C 0AHOW CTOPOHLI, OHO
PacwrpsaeT Halwy BO3MOXHOCTH B NPUMEHEHWK KOOPOWHATHO-BEK-
TOPHOro MeToga npu pelweHun reoMeTpuveckux 3agady, a ¢ apy-
roM — MCnonsayeTcs B prsanke ans onucadna huan4ecknx BENWMHNH.

CuHyCc, KOCHHYC, TAHTEeHC,
KOTaHI'eHC YyIJUia CkauaH ¢ vk.com/material 100

100.Cunyec, kocuHyc, TaHTeHC,
KOTAHT€HC

BeeséM npAMOYroibHY CHCTEMY KO-
opauHAT OXxy ¥ OOCTPOHM IICIVOKDPYIKHOCTD
paguyca 1 ¢ meHTpoM B Havalde KOOpPAWHAT,
pPacmnoJioKeHHYI0O B IIepBOM W BTOPOM KBaj-
panrax (pme. 325). Hasopém eé equumunHoi  Puc. 325
noayokpy:kHocrsw. M3 Touku O npoeesem
ay4 A, OepeceKamImHE eIJNHAYHVID TOIVOKDYHE-
Hoetes B Touke M (x; y). ObosEaunM OYKBOI Of yTrom
MERAY JYVIOM A ¥ TOJORHTETRHON TONVOCHID adc-
uuee (ecamn Jyd fi coBUAAET ¢ LLOJOMUTEIBHON LO0-
IVOoChIO abcmMce, To OyVIeM CUHTATh, 4To = 07).

Ecnm yvron ¢ ocTpsId, TO W3 NPAMOYTOILITOTO
rpeyroanouka DOM (cMm. puc. 325) nMeem

sin o = L) cos o = 2
oM’ OM "~

B(-1:0) O D AQ:0) X

CoomHOWEHIR Mewoly
27' CMOpORANMY U YZaamu

mpeyeoaskiika. Craisapioe

npousaedeHue 8exmopos



Ho OM=1, MD=y, OD=x, nostomMy
sin 0L=Y, COsS Ot =x. (1)

HMrar, cuuyc ocTporo yrjaa ¢ paBeH OpIMHA-
Te y Tourw M, a Kocunye yraa o — abeipcee X TOY-
ru M. Eenu yron o upsMoil, TYIOR WUIKU PA3BEPHY-
teii (yrawt AQC, AON u AOB ua pucyuxe 323)
unu ¢.= 0% To cHHYC U KOCHHYC YIla (i TAK:e olpe-
menumM o dopmyiraMm (1), Takum odpasom, IIA KO-
doro yriaa o uz mpome:xyrea 0° o= 180° cunycom
yraa o Hazslgaercs opauHara y rouku M, a rocu-
HycOM yriaa ¢f — adcumeca x Touru M. Taxk kar ko-
OpPAHUHATEI (X; /) TOYEeK eJUHHYHON NOJYOKPYHKHOCTH
BaRTI0OYEHsI B mpoMeRyTRax O0=sy<1, -1sx<1, 1o
s JI000T0 of U3 UPOMEMYTHA {]I':*inz 180° cupa-
BeJIJINBbI HEPABEHCTBA

O=ssinu=l, -1=cosa=1.

Haiiném sHayeHEMA CHHYCA W KOCHHYyca IJA
yraos 0°, 90° u 180°, Jlna aToro paccMOTPHUM JVYH
0OA, OC u OB, coOTBeTCTEVIOIIHEe 3THM yruaam (ch.
puc. 325). Tax xax Touxn A4, C 1 B EMeT KoopIi-
varer A (1; 0), C(0; 1), B(-1; 0), ro

sin 0° =0, sin 90° =1, sin 180° =0,
cos0°=1, cos 90° =0, cos 180°=-1. (2)

Tanrencom yraa o (o =90°) masesIRaeTcHa or-

sin o
HOIIIeHHe
cos o

o,

tpa=T00 (3)

cos O

IIpx ¢=90" tg ¢ He omnpermeléH, MOCKOJILKY
cos 90° =0, w B dopmyae (3) amamenarent odparia-
ercA B HyJab. Hcmoawsyva cdopmyner (2), Haxogum:
tg 0°=0, tg 180°=0.

Koranrencom yrana o (0" <o =< 180°) HassiBa-

cos o
eTCH OTHOIIeHHEe —
sin o

erca cumBoJsom ctg . Takum obpaszom,

. Roraurenc yroa o obozuaua-

COos X

cteo = 2
g sin o

272
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IIpn =0 m =180" ctg ¢ Be onpedencH.
Hcexoas ws popmyar (2), moayuaem: ctg 90° =0,

101. OcrOBHOE TPHrOHOMETpPHYECKOe
TOXKAecTBO. POpMYyJIBI NMPHUBEICHUA

Ha pucynke 325 uszobpakeHBl cHCTEMa KO-
opauHaT Oxy W eIHHHYHAA IIOJYOKpyHHOCTE ACH
¢ menTpoM (. 9Ta TOAVOKPYIRIOCTE ABISCTCH OV-
roil OKPV!HHOCTH, VPaBHEeHHEe KOTOpPOH HMeeT BHJ
x*+y*=1. llogcTaBHUB cHOJa BBIPaHEHUA II4 X U Y
u3 opmya (1), moayuyumMm paBeHCTBO

sin*ag+cosla=1, (4)
KOTOPOE BRINOJHAETCS OJA JTH00T0 O U3 DPOMERYT-
ra 0°<a < 180°. Pasencreo (4) HazbIBAETCH OCHOB-
HBIM TPMIOHOMeTpHYecKMM ToaecrBoM. B 7 ruac-
ce 0HO DBLIO AOKA3AHO JJIA OCTPBIX YIJIOB.

CopaBeIHBLI TAKIKe CIeAVIOIIHE TOMKIeCTBA:

sin (90° — a)=cos o, cos (90 — ) =sin o
upu (° < o< 90°,

sin (1807 — @) =sin ¢, cos (180° —¢w)=—cos a
npu 0° < o< 180°.

Ouu HaaeiBawTes (hopMyiamMu IIPUBEIEHHS U
NOKA3BIBAIOTCA B Kypce alredphl.

102. ®opmynsr A BHIYHCAEHUT
KOOPAMHAT TOUYKH

IlycTs 2amaHa cHcTemMa KoopauHat Oxy W JaHAa
IpousBOaLIad Touka A (x; y) ¢ HeOTPHUIIATENLIOH Op-
muuarToi y (pue. 326). BripasuM KOODAWHATHE TOUKHA
A uyepes mamHy orpedra OA I yrom ¢ Mem-
oy ayvuoM OA4 H ITOJ0KHTeJLHOH IOJIVOChIO
Ox. lna aToro obosmauyuM OVEBOH M TOUKY
nepecetenud ayua OA ¢ eUOHYHONH TTOJV-
okpy:kHOCTRIO. Ilo dopmynam (1) roopanaa
Tel TOUKH M COOTBETCTBEHHO PAaBHBI COS (!,

CrauaH ¢ vk.com/material100

Ax;y)

Micosa ; sma)

.
sin ¢. BexTop OM mMeeT Te e KOOpPIHHATEHI,

—
uro u roura M, T.e. OM {cos o sin a}. Bexk- Puc. 326

273
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Top OA HMeEeT Te ;€ KOOPAHHATEI, UTO H TouYka A,
T.e. OA lx; y}. Ho OA=0A-OM (06bACHUTE IIOUe-
MYV), TIO2TOMY

x=0A cosa, y=0A sin o,

103. ¥raosoii ko3dhHIHEeHT MpAMOIL

B npamMoyroisHO# cHCTeMe KOOPAHMHAT ypaBHe-
HHe IpAMOH MMeeT BHI y=4kx + d, uHciio k£ Ha3bIBA-
0T YTJIOBBIM KO3(hUIUeHTOM IMpAMOIA.

IIver. npamas odpasyver yrom o ¢ Yy
OO0 ETe/ I bHBLM HBIII’]&BJI.EI:IMEM OCH Dx /
(pic. 327). BribepeM IpPOH3ZBOJBHVIO TOUKY Clxiy)
C (x; y), nemaulyo HA upaMoi y=kx —d.
Haiiném cBasbp mexxay yrioebeiM Koadhunmues-
TOM OPAMOH £ M VIJIOM .

PacemoTpum TpevronsHUKE ABC, B HEM
rouri umerr roopaunarsr A (0; d), C (x: 4), /
B (x; d), croponst AB=x, BC=y —d. Hair
J€M TAHTeHC yTJla HaAKJOHA nmpaAMod K mojo- Pwe. 327  cyauan ¢ vk.com/material100
JKUTEJIBHOMY HANpPaBieHW ocH abeimce:

__CB _y—d
tgu—ﬁ,tgﬂ-— x_.

\ B x:d)

L o
X

Brmpasum y: y —d=x - tgo, y=x +tgu + d.

MgbI nmonyumian, 4To yrioBoi KoadpuimuesT npsa-
MOH £ paBeH TAHTeHCY VINIA HAKJOHA IIPAMCH K IIO-
JIOMWUTENLHOMY Haupasienuw ocu Ox, 1. e. k=1g «.

Sajaua.

Hailigure yron HakJIOHA NPAMON K IOJOMKH-
TeJLHOMY HAIpabBJIeHHIO ocH Ox, eclIH IIpAMad 3aja-
HA ypaBHEeHUEeM Y = J3x - 2.

Pemenue

IIycTe ganHad npaMad = J3x - 2 obpaayer ¢
NOJ0KHTENEHEEIM HanpapleHueM ocl Ox vroJ o.

B npaMoyrosibHO#M cucTEMe KOOPAMHAT VpaBHe-
HHe IpAMOH npuMeT Bua y=kx + d, roe k=tg .

Hnmeem /3 = tga, a=60°.
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Jamxaum

1098 Orservre Ha Boupocest: a) Mosker au abeyucea TOUKK eUMHUYHON

1 1 2 ;
NOJYVOKPYKHOCTH MMeTh 3HadeHusa 0,3; 3 "3 15—; —2,87
0) Moxer M oOpAHHATA TOYKH e€AHHHYHOM NOJVOKPY:KHOCTH

umMeThs 3HaueHuda 0,6; %: -0,3; 7; 1,002? OrBerel obocHyiTe,

77} m(37)

1099 IIposepnre, uto Touxm M, (0; 1), Mz[

M, ( —\;—3: %]. A(1;0), B(-1:;0) nemxar HA eJUHUYHOM LIOJY-

OKPYVHHOCTH. Brinmuminre aHaveHus CHHYCa, KOCHHYCA H TaHTIeHCa
yraos AOM, AOM,, AOM, AOM , AOB.

1100 HajiguTe sin o, ecaH:
a) cos O = %: 6) cos 00 = —%; B) cosa=-1,

1101 HajimuTe cos ¢, eciH:

el

a) sina = T; 0) sino =

| =

: B) sina=0.

—

1102 Haiigure tg o, ecamn: S
JE & CrauaH ¢ vk.com/materiali00
a) cosau=1; 0) EDBG{:—E—; B) sinazz— i %< <90

r) sinoa = —2 " 90° <o < 180°,

1103 Brrameaure CHHYCHI, KOCHHYCH B TaHreHcw yrooe 1207, 1357,

1507,
1104 IloctpoiiTe £A, eciau:
mA=2. 6 cos A=3: 5 s05A4 =2
a) sind = 1 6) cos A L B) zos A 2

1105 ¥roan sexay ayvdom (A4, OepecekalldM eIMHWUYHVI0 IIOJIY-
OKPYHHHOCTH, W IIOJ0MHATeNbHON oayockin Ox paeer o. Halinure
KOOPAHUHATEI TOYKH A, ecln:

a) OA=3, n=45";
0) OA=1,5, «=90%
B} A =5, o=150%
r) O0A=1, a=180%;
m OA=2, a=30°

1106 Haiigure yron mesxay aygom OA ¥ HOMOKRWUTENBHON HOIVOCHI)
Ox, ecom ToUKa A TMEeT KOOPAHHATEHI:

a) (2;2); 6) (0;3); B) (-V3;1); 1) -2V2; 2V2).
CoomuoweHun Mewoy
275 cmopoNamu u IU;'_.T{'LWH
mpeyeoasiurka, Crasaproe
ApouIsedeHUE 8eKMOPOd



1107 HaiiguTe yroid HarJIoHA OpAMOH K IOJOEHTEILHOMY HaIpabBJje-
HHIO ocu (Jx, ecju IpaMAas 338HA VPABHEHMEeM:

ay y=x+1; Oy y=—x+2; B}y=§x+4; r)y=—§x+5;

a) yz—u@x—E.

1108 m Jlya esera, nagas u3 rouku M (8; 3) mog yraom 45° ® 1o-
JOMHATENRHOMY HanopapiaeHuo ocu Ox, orpamaerca or Hed. Co-
CTABLTE VPABHEHHA NPAMBIX, KOTOPBIM IPHHAJJIEHAT IIaJAKITHH
W OTPasKEHHBIN ayuu. B xaxoil Touxke oTpa:xEeéHHBINH JIyY Iepece-
KaeT 9KpaH, Haxoagmmuicd B Touxe B(—10; () 1 pacoono:;eHHBIH
INepHeHIHKEVIAPHO K ocH Ox?

CooTHOImEeHUA MeXKAYy CTOPOHAMHU
11 yrjaMu TPeyroJbHUKa

104.Teopema o miIoniagH TpeyroJdbHHKA
Teopema
Maomans TpeyroibHHKAa PABHA TOJOBMHE mpoma- - o-af € vkcom/maternalloo
Be/ICHHS JBYX €ro CTOPOH HA CHHYC YIla Mekay
HUMH.

JlokazaTenbCcTBO
IIvers B Tpeyroapauke ABC BC=aq, CA=bu
S — mnoniagb ATOrc TpeyroidbHHEA. oHKa)eM, UTo

§ = ;—ab sin C.

Beepém cHCcTeMY KOOPAHMHAT ¢ HAYAJIOM B TO4Y- ¥
ke C rax, uTobLl Touxa B nemana ma NoJomHATeNL-
HOH monyvocu Cx, a TouKa A wMMena IOJIOMKHTENb-
Hy0 opauHaty (pmc. 328). Ilmomaas maHHOTO
TPEeYroJbHUKA MOMHO BBIYMCJAUTE N0 (opmyie

Albcos C; bsinC)

. 1
S = —ah, rne h — BuicoTa Tpeyronsuuka. Ho A pas-
2 _ Puc. 328
oa opiuHaTe TOYKH A, T.e. i=bsinC. Cremora-
“ 1 .
TeJIBHO, S = Eab sin C.

TED[]E!MH AOKA3AHA.
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105. Teopema cuHYyCOB

Teopema
-—

CTopoHBI TPeyroJibHMKA NPONOPIHOHANBHBI CHHY-
caM NPOTHBOJEKAIIHX YIIoB.

JJokasareiasCTBO
IIvers B Tpeyvroabauke ABC cTopoHbl 0003HA-
el AB=¢, BC=a, CA=b. Joramem, uro
a . & £
sinA  sinB sinC’
Ilo TeopeMe 0 mMIOmIAAM TPeVTOJBHHKA
S = %ab ginC, § = %bc sin 4,8 = %ca sin B.

N3 nepBBiX JIBYX PpaBEHCTB TMOJYYAEM:
a _ ¢
sinA  sinC
TaK e H3 BTOpPOIro M TPeThHErD PaBeHCTB CcJiaenyer,

. Touno

;_ghsin = ;—h(‘ sin A, OTKVJa

gro — < _ = _b .
sin A sin B
il b c
Hraxk,

sind  sinB  sinC’

Teopema noxasana.

Sameyanue

Mostno poraszars (cm. sapgauy 1122), uro o1-
HOIIEHWE CTOPOHBI TPEYroJdBHUKA K CHHYCY IpO-
THBOJIEKAIIET0 yrjia pPaBHO AHAMETDPY ONHCAHHOIL
okpymuocT. CrnemoBartenbHO, AnA Jwboro Tpe-
yroasHura ABC co cropoHamu AB=¢, BC=a n

CA =b UMeloT MecTO paBeHCTBA
i b ¢
_ = — e =2R 4
sin A sinB sinC
rae i — paguyc ONHMCAHHOH OKPVIKHOCTIH.

106. Teopema KocHHYCOB

Teopema
——————————————————
Ksagpar cropoHsl TpeyrojibHMKAa paBeH cyMme
KBAJPATOB JIBYX JIPYIrHX CTOPOH MHHYC Yy/JIBOEHHOE
Npou3BeJeHne 3THX CTOPOH, YMHOMXKEHHOe HA KOCH-
HYC yria MesKay HHMH.

CxauaH ¢ vik.com/material100
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JoKa3zaTenbCTBO

I[Iyere B Tpeyvroanauke ABC AB=¢, BC=a,
CA=b. Hokaxem, HATIPHUMED, 4TO

a’=b%+c? - 2be cos A. (1)

Beeém cucteMy KOOpJAMHAT ¢ HAYAJIOM B TOY-
Ee A Tak, Hag IIokaszaHo Ha pucyHEe 329, Toraa
Touka B OyvIerT HMeTh KoopauHATH (c¢;0), a Tou-
ka C — xoopamHatel (b cos A; b sin A). Tlo hopmyvie
paccTOAHMA MeXAY ABYMA TOYKAMH IoJaydaem:

BC?’=ag’=(bcos A—c)+b?sin?A=
=b?cos? A+t sin? A - 2bccos A +e=
=0 + 2 — 2bec cos A.

Teopema noxkaszana.

TeopeMy HKOCHHYCOB HASBIBAKT HHOrIa o00006-
meérHoi Teopemoii Iludparopa. Takoe HazBanue 005-
ACHAETCHA TEM, 4YTO B TeopeMe KOCHHYCOB COAePKHUTCH
KAK YACTHBIM ¢ayuaid reopema Iludaropa. B camom
nene, ecau B rpeyroiasdure ABC yron A upamoi, To
cos A =cos 90°=0 u oo dopmyae (1) monayuacm

a?=b+c?,
T. €. KBAJPAT I'HNOTEHY3Ll paBeH CYMMe KBaJpaToB
KAaTeTOB.

107. Pemrense TpeyroJbHHKOB

PemrerneM TpevroJbHHKA HA3BIBAETCA HAXOMK-
IeHWe BCeX ero IIeCTH 3JeMeHTOB (T. e. TPéX CTOPOH
1 TPEX YIJIOB) MO KAKMM-HHOVAbL TPEM AAHHBIM aJIe-
MEHTAM, ONpPEeAeNAIINM TPEYroJAbHHK.

PacemoTrpuM TpHM 3ajaud Ha pelIeHUe Tpe-
yronbHuKa. [Ipu aToM OyaeM moJb30BaAThCA TAKHMH
ODO3HAYEHUAMHY JJISI CTOPOH Tpeyvronsuuxa ABC:
AB =, Bll=g; CA="D;

damaua 1

Pemrenue TpeyroinbHMKa 10 JABYM CTOPOHAM M
YOIy MeKIY HHMH

Hano: a, b, £C, Haiiti: ¢, £A, £B.

Pemenne

1. ITo TeopeMe KOCHHYVCOB HAXOIHIM C:

Bl Ja"* +bh% —2abcosC.
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2. Tloneaysck TeopeMoil KOCHHYCOB, HMeeM:
b+ ¢? — a?
De |
Yron A maxoau™ ¢ TOMOIMBID MUKPOKATIBKY-
JATOPA MAH 1o Tabiauie.
3. /B=180"—-~A - ~C.

cos A =

Janaua 2

Pemenue TpeyroibHHKEA MO CTOPOHE W NpHJIe-
JKAIEM K HeH yriaam

Hano: a, £B, ZC. Haiiru: £A, b, c.

Pemenne

1. ZA=180"—4£B - ZC.

2. C moMoOIOBEI0 TEOPEMEI CHHYCOB BBIUHCIAEM
bw e

b =asinB 5 IIQ‘sinﬂ'

. a2 F .
sin A sin A

3amaua 3
Pemenne TpeyroJsHHKA MO TPEM CTOPOHAM
Hawmo: ¢, & mw ¢, Hatirn: £A, ZB n £C.

Pemenue
1. Ilo Teopeme KOCHHYCOB IOJy4YaeM:
b2+ e —a?
cosA=——,
Pe

Yron A HAXOAHM ¢ OOMOIBH) MHEPOKAJIL-
KYJATOpa WK 1o Tabauie.

2. AHarormdyHO HAXOIUM vroa B.
3. ZC=180"-~2A— /8B,

IIpumep

DOyTHOMBHEBIA MAdY HAXOJHUTCA B TouKe A DyT-
DosbHOTO TIOJAA Ha paccToaanax 23 M H 24 M oT oc-
noBaru# B n C croex sopor (puc. 330). Oyrbonuct
HampapiadeT MA4 B BopoTa. HalizuTe yron ¢ momana-
HUA MAYa B BOPOTAa, €CJIH HIMPHHA BOPOT paBHAa 7 M.

Pemenne

Pacemorpum rpeyronsuue ABC, sepiuimHa-
MH HKOTOPOT0 ABIAKTCA Touka A pacOollo:keHHA
Mada U Toukd B u C B ocHOBaHMAX CTOEE BODPOT.
Ilo venosuw zanauu ¢c=AB=23m, b=AC=24m u
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a=BC=TwM. ITH JaHHLIC OOIBOJHIOT PCIIHTL TPC-
yroabuK ABC w maiTH yros o, paBHBiim yray A
(cm. sagmauy 3). C moMombpi0 TeopeMbl KOCHHYCOB
onpejaenaeM cos A:
P+e?-a® 247+ 23%- 72

e 2.24.23
¥ron o HaxogumM 1o rTadbaunme: o = 16°57".

cos A =

108. UamepuTenbnsie padoTel

Tpuronomerpuueckue (POPMYJIbI HCHOJBIVIOT-
cA TpPH OPOBEAeHMH PAa3IHYHBIX H3IMEePHTEeIBHBIX
paboT Ha MEeCTHOCTH.

Hsmepenne BeicOTHI npeamera. llpeanomno-
M, 4YTOo Tpebyercd oOpeleldTs BeicoTy AH
Kaxoro-to npeamera (puc. 331). Ilna aToro orMeTHM
TOUKY £ Ha ONpege e¢HHOM PaccTOAHHH ¢ OT OCHOBAa-
vusa H apepmera u uamepum yron ABH: ZFABH =q.
ITo aTuM gaHHBIM M3 NPAMOYIOJBHOI'O TPEYIOJbLHH-
ra AHB maxogum BeICOTY Ipeamera: AH =a tg o.

Ecnin ocHoBanMe npegMeTa HeLOCTVIIHO, TO
MOHO IIOCTYIIMTH TaK: HA TPAMOH, TPOXOIAIIEH
yepes ocHOBaHHe f npeamera, orMeTHM JABE TOY-
e B u C HAa oupenesléHHOM PACCTOSHUW @ APYL OT
apyra u usmMepHM vrael ABH u ACBHB: ZABH =«
w LACB=[ (cm. puc. 331). O™ fanHble TTO3ROJIA-
IOT OTPEJENHUTE BCE JIeMeHTh Tpeyronsanika A BC,
B 4dacTHocTH AB. B camom gene, SABH — BHemn-
HHUIl yroa TpeyroabHuka ABC, mostomy SA =0 —[.
Henonwsyva TeopeMy CHHYCOB, Haxoaum AB:

asinfi
T sinf -B)

Mz npamoyronssEoro rpeyroasHurd ABH na-
xogum Beicory AH upenmera:
AH=AB - sin o,
Wrax, AH = @ sin o sin )
sin{o— [

Hamepenne paccroaHmsa [0 HeIOCTYIHOM
ToukHn. Ilpenmoso:mM, UTO HaM Hajo HaliTH pac-
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crofdHue d oT NVHETA A 00 HeJOoCTYIIHO-
ro nvHETa C (pHc. 332). Hamomuum, uTO
ATy 3aJa4dy MBI yXKe pemasgd B 8 Kiaacce C
MOMOIIBIO TPH3HAKOB NTOH00MA TPEYTroJib-
HUKOB. PaccMoTpuM Teneps JApPYyroi cro-
cof pemeHHUA 3ajJadyd — ¢ HMCIOJIb30BaHHEM
(hopMyJI TPHTOHOMETPHH.

Ha mecTnocTi BLIDepeM TOUKY B u
H3MePUM AJAuHY ¢ orpeska AB. 3arem usz-
MEpPHUM, HAIPUMEpP ¢ MOMOIIbK ACTPOJIA-
bum, yrauml A mw B: ZA=c u £ZB=[. 91t
A&HHBIE, T. €, €, O ¥ [}, MO3BOJAKT PEIIHTD
TpeyronbHUE ABC w mHaliTH HCKOMOe pac-
cToAaHHe d= AC. Puc. 332

Craauvana gaxoguM ~C 1 sin C:

ZE=180°F —a— [,
sin C=sin (180° — ¢ — B)=sin (x + ).
dareM ¢ NOMOLIBH TEOPEMbl CHHYCOB HaXO0-

A — mouka HaGnwdeHus

AC AR
oM . Tax ®Rag — =——, AC=d, AB=c,
ginB sinC
+sin B CrauaH ¢ vk.com/materiali00
2 RB= j, 0 i = ﬂ.
[ sin (o + )

AHaJIOTHYHBLIM ﬂﬁp&EGM o TAK Ha3bIBaeMOMY
mapajJdjlarcy HeOeCcHBIX CBeTHI OIIpe e IAKT paccToA-
HHA JO 9THX CBETHJI.

3anaum

1109 Haiinure maomans rpeyroasaua ABC, ecam: a) AB=6J8 cm,
AC=4c¢m, ZA=60°% 6) BC=3cm, AB=18J2cm, ZB=45%
B) AC=14cw, UB=TtM, 2C=48",

1110 Joxka:kwuTe, YTO MIOIIAAL NAPAJLJICIOTpaAaMMa pPAaBHA MIPOM3Bec-
HITE IBYVX €0 CMeHLEIX CTOpPOH Ha CHHYC VIUIA MeXE IV HIEMH.

1111 Tlpomanaes Tpeyronsanka ABC pasma 60 cw®. Haiinwmre cropowy
AB, ecmt AC=15cm, £A = 30°,

1112 Hajigure noomaas TpaMOVTOABHURA, AMATOHANL KOTOPOTO PABHA
10 em, a yrogr mesay amarodanami pasen 30°,

1113 Haiigure noomanes rpevroabanga ABC, ecian:

a) £A =0, a BBICOTHI, MPOBeAéHHBIe W3 BepmmH B u C, coorser-

CTBEHHO PABHEL A, U /1

0) LA=0, ZB=[}, a BelcoTa, HUPOBeJEHHAA K3 BeplUWHEL B, pas-

Ha f1.
CoomHoeHUER ey
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1114 C noMoibo TeOpeM CHHYCOB U KOCHUHYCOB pPelluuTe TPeyroJbHUK

ABC, ecnm:

a) £A=60°, LB=40°, ¢= 14; 0y £A=30°, £C=T75", b=4,5;
B) ZA=80°, a=16, b=10; ry £ZB=45°, ZC=70°, a=24,6;
n £A=60° a=10, b=T; e) a=6,3, b=6,3, 2C=54";
#w) b=32, e=45, LA=87% z) a=14, b=18, =20

u)a=6, b=17,3, c=4,8.

1115 B Tpeyronbuure ABC uasecrHo, uyrto AC=12c¢m, ZA=75%,
ZC=60°, Haitaunte AB 1 S, 4.

1116 HaiiguTe cTopoHE TpeyvroidbHHEa ABC, ecnn £A4 =45, 2C =30°,
a Beicora AD pasaa 3 M.

1117 B mapannenorpamme ABCID mapecTHO, uTO AD = Tl M, BD=4.,4 m,
£ A=22"380". Haiinure A BDC n ZADBC. 3

1118 Haiigure OHCCERTPHUCHI TPEYIWIBHHKA, €CJIHM 0JHA H3 ero ¢TOpOH
pPaRHA ¢, 4 TPWJIEKATIINE K 9TOH CTOPOHE VTR PARARI O T [J.

1119 Cme:xHbple CTOPOHBI IapajilelorpaMMa PaBHBEL @ B b, a OIHH H3
ero VIVIOE papeH . HafignTe aMaroHalIH IapajllelorpaMMa H
YTOJ MEMEIY HHMH.

1120 BruisicHure, ABIHETCH JMU TPEYIOJNBHUK OCTPOYIOJIbHBIM, LPAMO-
VIOJBHBIM  WJAW  TYMOYIOJIBHBIM, €CAHW  €ro CTOPOHEl DPARBHLI:
a)d,4u4;6) 17,81 15; )9, 5 1 6.

1121 Jlge paBHEBIE IO REJWYUHE CHJILI MPWIOAKEHE K OO Foaie qrhRaealioo
yroiom 72° npyr K apyry. Halifimre BeTWYHHBI 9TUX CHJT, €CJTH Be-
JIHYHHA HX paBHOJeHceTBEYOMel pasHa 120 kr.

1122 Jloxamure, dYro OTHOIIEHHE CTOPOHBL Tpe-
VTOJALHHKA K CHHYCY IPOTHBOJEKAIETO VIaa q) A

PaBHO THAMETPY ONHCAHHOH OKDVHHOCTIH.
Pemienne > A,

IIvers A — pajuyve OEpPYEHOCTH, ONHMCAHHOM
oromo Tpeyroasaurka ABC. Jloxamem, dTo

_BG = 2R, nmun BC=2R sin A. B G
gin A

[Iposeném amamerp BA, (puc, 333) n pacemo-
TPpHUM TpeyroJdbHHUK A,BC (cayuaii, Korjga Tod-
Ex A, u C coBOajamwT, PACCMOTPHTE CAMOCTOA-
TEABAO). ¥ 1704 C TOTO TPEYTONLHUKA TPAMOM,
moatromy BC = BA, -sin A,. IIo sin 4,=sin A,
HellcTEUTEeIBEHO, eCcJil ToOUKA A, JeXUT Ha Jyre
BAC (puc. 333,a), To LA =74, a eciu HA
ayre BDC (pwe. 333,0), o £A, =180"—-2A,
MU B Tom, ¥ B apyrom ciaydae sin A, =sin A.
Cremorarennno,

BC=BA, -sin A, mau BC =2R sin A. Puc. 333
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Pwuc. 334 Pwuc. 335

1123 B pasHoOeapeHHOI TpaOellH MeHLIIee OCHOBaHHe PABHO 00KOBOH
cTopoHe, OoJabllee OCHOBAHHe paBHo 10 ¢M, a yroJ OpH OCHOBAHMK
paged 70°. Haligure nmepumMerp Tpaleljiu.

1124 B oxpv:KHOCTH OpoBeleHEl Xopinl AL u CD, nepeceramwliniecA B
Touke K. Halaure OCTPBIE yroa Memxay STHMH XODIAMIN, €CIH
AB=13cm, CE=9cm, ED=4 cMm u paccTogHue MemxAY TOUKAMH

B u D parno 43 ewm.

1125 E Habawoparens Haxoaurea Ha paceroaHun 50 M ot OamiHM, BBI- —
: o C o ol ! 4). O SR g-m,.-mace.-zal_.,no
COTY KOTOPOH Xouer oupegenurs (puc. 334). Ocuosanue
BHAWT oA yruiiomM 2° K TOPH30HTY, 4 BEPUINHY — 10j yriaom 457 g
ropHu3zcHTY. Kaxosa BrlcoTa OamHm?

1126 m g onpeneneHdd IMHPHHLL PEKH OTMETIHIH JBa IVHKTA A H
B ua dDepery pexH Ha paccToddauH 70 M Ipyvr oT Ipyra H H3MepPHJIH
yrael CAB u ABC, rnpe C — nmepeso, cTodAlllee Ha ApyroM Depery vy
KpoMEH Boabl. Orkasaiock, uro SCAB=12°30", FABC=T242",
HaiinuTe IHpHHY PeKH.

1127 E Ha rope maxoamrTcsa Oamusa, BbIcOTa KoTOopod pasHa 100 m
(pwe. 335). Hexoroperii npeamMer A y TOJHOMKIA TORH HAOIIOAATOT
cHAYANTA ¢ BePIMAHB B damuaw moa yraom 60° K ropusonTy, a mo-
TOM ¢ eé ocHoBaHuda C mog vraom 30°, Haifizmre BeicoTyY H TOpEHI

E CranfapHOe IIpou3BeJeHNe BEKTOPOB

109. ¥Yroax Me:xay BeKTOpaMH

Ilvers @ 1 b — nea maHHBIX BerTOpa. OTio0-

B o5

UM OT TPOM3BOALHON Toukm () BeKTOper OA=a
- = =

=

n OB=56. Ecan BeKTOpEI @ H b He ZBIAIOTCA COHA-
(-II'.?'-!'H?”.I'HHH"HHH .'I-|'|".-'1'|"|'J1_r,|'
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OpasideHHBIMHA, TOo avud OA m OB obpasvioT vIola
AOB (puc. 336). I'pagyvcuHvyIo Mepy 5TOoro yriaa obo-
AHAYMM OYKBOHU O U OYIEM rOBODHUTE, YTO YO MEK-
AY BEKTOpAMH aub pasen o. flcHo, UTO (L He 3aBH-
CHT OT Bhlﬁ-::-pa TOUKH O, 0T KOTOPOH OTK.JIAILIBAIOTCS
BEKTOPBI anb (TTOMTH: BYSICE PACYHKOM 336, moxaxure
270). Hcnu BeKTophI anb COHATIPABJIEHLI, B YaCTHO-
CTH OJMH M3 HUX Miau oba Hy/IeBble, TO OyaeM cum-

TaThk, YTC YIOJ MeXIV BeKTopaMH a U b papern 0°.
-
Yron meRay BeKTOpaMu ¢ ¥ H obosHavaeTesa rax: a b,
Ha pucynke 337 yrael Me:kIy BEKTOPAMH paB-

T - =y

HBI C0OTBeTcTBeHHO: ab=30° ac=120°, bec=90",

df=0° de=180°%
IIBa BeKTOpa HA3LIBAIOTCH IePHNeHTHKYIAp-
HBIMM, €cJiil yroja mexay Humy paged 90°. Ha pu-

cyuxe 337 b le, bld, bL7.

110.CkanapHoe npousBeIeHHe BeKTOPOB

MEl 3HaeM, KAk BBINOJHAETCH CIOMEHHE BEK-
TOPOB H VMHOKeHHe BeKTopa Ha dHcao. Beegem eme
OHO AelCTBHE HAaJ BEKTOPAMH — CKAJAPHOE YMHO-
KEeHUe BEKTOPOB.

CransipHbIM NPOM3BEJAEHHEM [ABYX BeKTOPOB
Ha3pIBAeTCHA MNPOM3BeJAeHHe HX JIHMH HAa KOCHHYC
yriaa Me:Ray HHMMH.

Cranspuoe IPOUSEEAEHUE BEKTODOB a u b
oboamavaercs Tax: d - b wim ab.

[lo onpeneneduio

o . & A.
a-b=|al-|b|cos(ab). (1)
Ecan BexTOps a M b TepneHNKYISPHEL,

A

T.e. ab=90" TO CoOS {ab)=D, H OO3TOMY a-b=0.

—=

Obpatno: ecnn ¢ - b=0 u BeKTOPBI ¢ W H HEHYJIEBBIE,
e
TO U3 paBeHcTBa (1) moavuaeMm cos(ab)=0, u, cie-
N

moratensrno, ab=90°, T, e. BeKTOPEI ¢ W H TepreH-
IUKVIAPHBI.
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Takum o06pasoM, CHAIAPHOEe IIPOHaBeIeHHE
HEeHYJEeBBIX BeKTOPOB PABHO HYJII TOrJa U TOJBKO
TOrja, KOrja 3TH BeKTOPHI NepHeHInKyJIaAPHBL.

HUz dopmyasr (1) Takike caenyer, 4TO CKalAp-
HOoe IpOH3Be/leHHe HEeHVIEBLIX BeKTOPOB au b mo-
TOKHATETHHO {OTEHHETEJIBHG} TOrJla ¥ TOJBKO TOTJA,

rorga a b < 90° (a b > 90°).
IHa pucyare 338 ab= 35°, ac= 90°,

-

be=125% nosromy a-b>0, a-¢=0, b-c<0.
Ecau a 11 b, To mo dopmyae (1) moavuaem
. B gacrHocTH,

-

== -
a-b=|al-

%
a-a=
CrangpHoe NIpoOH3BeIcHHE ¢-a HasLIBAeTCH
CKAJSIPHBIM EBAJAPATOM BEKTOpa d v obosHauAeTCA
a’. Taxum 00pasoM, CRAJNPHBIH KBAJPAT BEKTOpA
paBeH KBaJpaTy ero JJIMHBI.
CranapHoe NpoH3BeJeHHEe BEKTOPOB IIHPO-
KO ucnoab3yverca B ¢mamkxe. Hanmpumep, m3 Kypca
MEXAHUKH HM3BECTHO, HTO pabora A DOCTOAHHOI
canbr F NpH OepeMellleHHH Teaa Ha ToukHu M B Tou-
xy N (pwc. 339) PaRfa TPOWBREICHITI0 JTHH BEKTO-
POB CHJIILI Fu epeMelleHHA MN ua KOCHHYC yIUIa
MeRAY HAMH:

+ COS (.

Ilpapasa uvacTe 3TOro paBeHCTBA npecTaBIs-
er C coboll craIApHOC IPOU3ECCHYC BEKTOPOB Fonu
M’N T.e. pabora A CHIBI F PaBHA CHAJTAPHOMY

MIpoH3BeJeHHK) BEKTOPOB CHJIBI H IepeMelleHHA.
- —
A=F-MN.

111.CrkanapHoe nmpouaBegcHHe
B KOOpJAMHATAX

CHMHPHGE NpoH3BeeHe IBYX BEKTOPOB MOM-
HO BEMYHCIHTE, 3HaAd KOODIHHATEI 2THX BeKTODOB.
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Teopema
_—

B npaMoyroJisHoOH cHcTeMe KOOPJAHHAT CKaJlApHOe
[IPOM3BeIeHHe BeKTOPOB @ {x;; ¥ Hb{x:;y, BBI-
pakaercs q}upmynoﬁ

a-b=x,xz+3f_,g?2. (2)

JokazarenbeTBO
Ecnu XoTs 6kl OJUH W3 BEeKTOPOE ¢ U b HyIe-
BOI, TO CIIpaBeIJIHBOCTE paBeHcTBa (2) oueBHAHA, TAK
KAK KOOPJAMHATHI HVYJIEBOI'O BEKTOpPA PAaBHbI HYJII.
Paccymorpum caydaii, Eorjga BEKTODEL aub HeHY.Ie-
BEe, UOTIORHAM OT MPOM3BOMBHON TOUKH () BEKTOPEI
OA=au OB=b. Ecnu BEHTOPbL au b ue HKOJLIIMHeap-
HEI (pHc. 340, a), To 1o TeopeMe KOCHHYCOB
AB=0A?+0B?—-20A -0OB - cos ¢. (3)
JTO paBeHCTBO BEpPHO M B TOM cJvHae, Korja

= ==

BEKTOPHI & ¥ b KownmuHeapHs! (puc. 340, &, 8).

Tax wax AB=b—a, OA=a, OB=56, to pa-
pencTs0 (3) MomHO sammcars Tan: |a—bf=|a|’+
+|b6[ —2ab, orryza

5 x 1 oy p i —=
a-b=_(af+|b[~|a-bF). (4)

CxayaH c vk.com/material 100

BexTopsr a, & 1 b — ¢ HMeOT COOTBETCTBEHHO
KOOPAMHATBL (X135 Y}, {X25 Yo} M {X3— X35 4o — Y1}, 11O-

ATOMY
laf =xp+yd |6 =23 +y}
ol A P 3
|h_“| =(xy —x)%+ (Y2— y )*.
a) i) 6
b 5 a
- =g i e r:\' i —
B O B A B O A
-E._.- cos=1, cosa=-1,
AB*= (0A-0B)’= AB=0A+0B)’=
= 0A*+0B* 20A- OB = -0A*+0B%204 -0B=
Puc.340 O = A =0A+OB*-204-0Beosa  =0A"+OB* 20A0Bcosa
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ITopcraBuB 3TH BHIpa*KeHUA B NPaBYK YacTh paBeH-
cTBa (4), mocjie HeCJOKHBIX IpeoOpasoBaHH TOJY-
unM (popmyay (2). Teopema moxasana.

Cneacreue 1

Henyaeenie Berropnl @ {xiy,} u b{x,;y,} nep-
NeHINKYJAAPHLI TOrga M TOJBKO TOrga, Korjga
X1Xa+ Hl_yﬂ =0.

Cnepgcreue 2

Ro{,unyc yraa O MejRIy HeHyJIeBLIMH BeKTOPAMH
a {x;y,) 1 b {x.; .} BeIpakaerca dopmyioi
XX T Y Ys (5)
\/ 2 2 J 2 2’
e S Wi

COSE =

B camoM fele, Tax Kak @ -b=|a||b|cos u, 1o
a-b
lal-[8l

-
ITogcTasue croga BRIDEKEHUA AIA a- |a |

cos O =

|b| qepes HOOPAMHATET BEKTOPOR ¢ U b, momywamm
opmymy (3).

112.CnpolicTBa CKRAJIAPHOIO
NpoM3BeJeHHA BEeKTOPOB

CranapHoe IIpoH3BeeHHe BEeKTOpoB obaamaer
CAeJVIOIIMMH CBOHCTBAMM:

JAnsg nr0bIX BeKTOPOB @, b, ¢ U Jwdoro uncaa k
CIPABEJIHBLI COOTHOIIEHHA:

- o - . —
1° a” 20, npuqem a >0 npu a=0.

2“ a-b=b-a (IIE[]EMEETHTEJIBHHH 3aKO0H).

(a +b) - c=a-c+b-e¢ (pacupejsejanrebHbLH
aaHnH).

+

4%, (ka)-b=Fk (a -b) (couerarenbuniii 3axon).

Yreep:xgeare 1" HemocpeJcTBeHHO cCaegyeT
- - —-
uz QopMyas a-a=|a ?, a yreepkmenue 2¢ — ug
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onpejeieHHA CKAIAPHOTO NpouaseeHnda. Jlokaxkem
yTRep:kaenna 39 u 49,

BeegéM mpaAMOYTOJNBLHYI0O CHCTEMY KOOPIHHAT
U 0003HAUKMM HOOPJAUHATHL BEKTODOB c_f, bue raw:

'-';{1'1; Yils b {295 Ya ' ¢ {235 U3l

Henonwsaya dopmyay (2), nonyuyaem

(L_‘:-I-g) +3:{x1+xzj.r:i + (Y, Tt U) Yy=

=(XX; + 1Y)+ (xzr:;"'yzy:s):g‘ ':_:"' b E:
Yreep:xaeane 3" goxasaHo.

Hoxkaxkem Temepp yTBep:kaeHue 4° BEKTD[}
ka umeer roopauHarsl {Rx; Ry}, LOBTOMY (ka) b=
=(kx) x,+(kRy) Y=k (x,x, + )y) =& (a b)

3ameuanue

HCHD, qTO pﬂﬂﬂpEJIEJTHTEJTBHhIﬁ 3aK0H HMeeT
MecTO Aaa awdoro yMena caaraemMbix. HH[IpHMEp,

(e+b+e¢)-d=a-d+b-d+c-d.
3a naum CrauaH ¢ vk.com/material100

1128 Muarowanu keajgpara ABCD LEPECeRAIOTes B TOUKE 0. Haugnm
YOI MeAy BeKTOPAMIL: a) AB i1 AC 0) AB " DA B) GA 5| DB
l)ADMDB ,u,)GAuDF e)ACuBD ) ADMDB 3)AGHD(“‘

1129 [uaronmanu pomba ABCD nepecerawnTeda B Touke (), U JHATOHANL
BD pdﬁﬁd LTU[)(_‘.'HE‘ p[}“'ﬂﬁd, Han,n;wre yrcm Mem;w Berc'rﬂpamn
a]ABHAD E}ABHDA B)BAHAD I‘}DCHDD }ABH
DA; e} ABwn CD,

1130 Briumeaure CHRAAIPHOE TMTPOU3BEJEHHE BEKTOPOB 4 W b, ecnan
la|=2, |b|=38, a yron Me:x1y ENMHU paBeH: a) 15°; 6) 90°; B) 135°.

1131 B papHOCTOpOHHeM TpeyrodbuHuKe ABC co cropoHOH ¢ IpoBeleHA
BBICOTA BD Bmtmc.rm're CRANAPHOe NPOU3BejleHUe BeKTOPOB!

a) AB. AC 0) AC . CB B) AC- BD L) AC - AC.

1132 K ommoil 1 TOH Ke TOUKE IPHJIOMKCHLL IBE CHILI Pu Q, OelHcTBY-
folue Ooj yraom 120° apyr k gpyry, npuuéMm | P|=8, |@|=15.
Haligure BeIWUWHY PABHOAEHCTRYIONEH cuanl K,
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1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

BroraucamTe CEAINIAPHOE ITPOHUSBEICHIAC BEKTOROEB a' H bl, CCIIH.
a) a’{ ]T; -1}, b{2; 3}; 6) a {-5; 6}, b16; 5):

B) a{1,5;2}, b{4:-0,5}.

HoxkamuTe, YTO HEHYJEBBIE BEKTOPLI 4 {x; yt w b |—y; x} nmepnen-
MUK YIAPHLL,

JloKamKuTe, 4TO BeKTOPEI i+ j H i — ] IepOeHIHKVIAPHEI, €CJaHd § 1
| — HOOpAHHATHEIE BEKTOPBIL.

HpH KAKOM 3HAUYeHIH X BEKTOPRBI a H E:r HE[}HEHI[HH},THH[]HLI eCIIH:
a) a {4; 5), b {x; —6}; 6) a {x;—1}, b (3; 2); B) a {0; -3}, b {5; x}?

HailiguTe KOCHHYCH! YTIJIOB TPEYTOMIRHUKA ¢ Beprmmmoavu A (2; 8),
B(—1;5), C(3;1).

HaimuTe VvIOBI TPEYTOALHHKA ¢ BeparuaMy A (-1; J3 ), B(1; /8 )

H C(]Ev'ﬁ)

Borancanre |a+b| w|a—b|, ecan |a|=5, |#]=8, ab=60".
HI3BECTHO, HTO agc=be= 60°, |al=1, |b|=|c|=2. Bummemvaem/materiall00
(a+b)-c.

BrrumenuTe cKalApHOE NpPOM3BeNeHHe BEKTOPOB p=da-b-c m
- - - ==
g=a—-b+c, ecnu|al=5, |b|=2, cl=4dualhb.

.BBI'—II»I{‘.JIIITF‘ CKAIAPHOE IPOMSBEEAEHUE BEKTODOB a u b, ecin

a= dp Eq ub= p+ 4(1, rae p 51 q — eIHHUYHLIC B3AaHMHO OepIIcH-
OIUKYIAPHBIE BEKTODEL.

I[IpuMenenne cRAJAPHOTO NMPOH3BEIEHNA BEKTOPOB
K pelleHnio 3aaayq

HMoxaxkuTe, yTo ecau AM — memmanma TpevroanHura ABC, To
4AM2*=AB*+ AC2+2AB- AC-cos A. llomezayvdce »T0lH opmMy-
M0, JJOKAKHATE, YTO MeAHMAHBI PABAODEAPEHHOTO TPEYTONLHHKA,
NpOoBedEHHBIe K DOKOBEIM CTOPOHAM, PaBHLI.

Pemenne

—_— —
Tourka M — cepegusa orpeara BC, nostomy 2AM=AB+ AC.
Orcwaa noayuaem
(I”‘.J‘n'l'l'-‘:I‘"”n'.l”'l‘l'”” .1-|'r'.'1‘1'l'-|||'.|'
289 CIROpoMaMud W yeaami
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(ZAM) - (ZAM)=(AB+ AC)-(AB+ AC)=
—AB-AB+2AB-AC+AC-AC=
=AB>+2AB . AC-cos A + AC?,
unn 4AM2=AB*+ AC2+2AB - AC-cos A.
Bropoe vTBep:KaeHHe 3a7aYH JOKAKHTE CAMO-
CTOATENIBHO.

1144 HafimuTe yroj, Je:XallHil OpPOTHE OCHOBAHHA
pasHODE|PEHHOIO TPeYIOJbHMKA, eCJHH Mej1a-
HEI, TIPOBEIEAALIE K DOKOBEIM CTODPOHAM, B3a-

HMHO IepNeHINKYIAPHEL A B
Pemenne Puc. 341

IIyere ABC — paBroOeIpeHHBIH TPeVIOJILHHEK

c ocHoBauueMm ABu AA,, BB, — ero MmeguaHI,

HI}OBE‘.E[E‘HHI:.IP K ﬁGHDBHM CTOPOHAM (pHc. 341) BBE,E(E;M {)60 3HaUe-
HHUA C‘A —a, CB =b, CAI—CB =a. Torma AA CA ~CA= a-Zb
BB, (‘B BBl Eﬂ: IO3TOMY
AA,-BB,=(a-2b)-(b-2a)=5a-b—2a-a—-2b-b. (6)
IIo YCLOBUIO 3a/a4HM AA J_BB U, CHEOBATENTRHO, AA, BB =0.

-

Hamnee, a-b= & cosC, a-da= a'g b-b=a? nmoaTomMy paseHcTBO (0)
npuHuMaeT iy 0= 5a% cos C —4a? OTcroma I10JyUacnN s El*éff‘;' """ erial100
ZC = 36°52".

1145 [HoramxuTe, YTO AMACOHANH poMOa B3AHMHO OepIeHIHKYV.IAPHEL

Bonipocs! aina nmosropenusa K riaase XII
1 HauepruTe 0CcH KOOPAWHAT W TTOCTPOITE €THAWIAYIO TOTYOKPY K-
HOCTE.

2 OO0bdgcHHTe, UTO TaKoe CHMHVC M KOCHHYC VIJa ( H3 IPOMEeXKVTKA
0° << 180°.

3 UYro nageiBaercH TaHresHcom yrana «f [lns xaroro 3naveHus o
TAaHTeHC He olpeleleH H IodeMy?

4 Yro mHazplBaeTCAd HKoOTaHIeHcOM vIoa «f [Ind KakHX 3HadYeHMH o
KOTAHTEHC He OIIpeNeNeH H Ho4eMy?

5 HDI‘CH.}I{,HTD OCHORBITOC TPHTOOOMCTPDHYCCKOC TOXLICCTEO,

=7

Hanumure dopMyabl OpUBeIeHHA.

7 BreieeguTe (hopMYIbI, BRIpAKAIOINNE KOOPAHHATEI TOUKH A ¢ HeoT-
PHIIATEIBHOM OPAUHATON 4Yepesd AAuHy orpeska OA B yroa Memay
avuoM OA T DoJoRHTeasHOH noayvockio Ox.
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8 CdhopMyrupyiTe H JOKaKHITEe TeopeMy O ILIOIIATH TPeyrolbHHEA
(BHIYUHMCIEHHE IIOMALN TPEVIOJLHUKA [0 ABYM CTOPOHAM MW VIVIY
MEHAAY HAMH).

9 CdhopMyIHpVITe B JOoKAKHTE TeopeMy CHHVCOB.
10 Cdopuyaupyiirte U JOKAMKUTE TEOPEMY KOCHUHYCOB.
11 Yro o3rauaroT ¢J0Ba «permenne Tpeyroasaurkas? Chopmynmpyiite

TR OCHCOBHEIC 34ada'll Ha PeOreHHe TPeVIOJBHHEA H 00bLACHHUTE,
HaK OHH pelllapTCcH.

12 OfbsacHUTE, KAK OIPEAEJHTh BRICOTY OPEAMETH, OCHOBAHUE KOTO-
poOTO HEeJOCTYIHO.

13 O6bAcHHTe, Kak HaMepHTh paccTodHHe J0 HeJOoCTYIHOH TOYKH.

14 OO0mscauTe, YTO 03HAYAKT CIOBA <«YTOJT MEXKY BEKTODaMH ¢ W

b paBen ¢». B KaxoM cayuae VIOJ MeXEIY BeKTODAMH CUHTAETCH
paBaniM 0°7

15 Kaxue npBa BeRTOPA HAZLIBAIOTCH IEePLIEHIUMKYIHPHBIMKY
16 Yro rakoe CRAISPHOE TPOW3REIEHNE JIBYX BEKTOPOR?

17 B raxoM caydyae CKaIdpHOe IIPOH3BeIeHHEe HCHVIIEBLIX BEKTOPOB:
a) pasHo 0; 6) donsuie 0; B) meHb1ne 07

18 Bmeeaure (QopMyay, BBIPDAMKAKINYI CKAJIADHOE ODPOH3BEIeHUE
BEKTOPOB Hepe3 HX KOOPAHHOATHI.

CrauaH c vk.com/materiali00
19 BanunoinTe VCiIoBHe NePHeHINKVIAPHOCTH IBVX HEHVJIEBLIX BeH-

TOPOB ¢ KOOpAuHATAMY {X; Y1} U {X,) Hu}-
20 BoeeguTe QOPMYIY, BRIPAKAIOIYVIO KOCHHYC VIVIA MEMIY HEeHy-

JAeBHIMH BEKTOPaMH Uepesd HX KOODIHMHATHL.

21 CohopMyaHpviiTe U JOEAEHTE VTEED:HIeHHA O CBOHCTBAX CRAIAD-
HOI'0 OPOU3BENEHUA BEKTOPOB.

22 TIIpupenuTe NOpHMep HCOOIL30OBAHHA CKATAPHONO IIPOH3BEICHHA
BEKTOPOE IPH pelleHHH FeoMeTPHUYECKHX 3ajad.

,I[DIIOJIHHTEJIIJH!:-IE Jad'1H

1146 B pasmobenpennoM TpeyrolsHuKe ABC AB=AC=0b, £A=30°
Haiigure soicorn: BE u AD, a rarkske orpearu AE, EC, BC.

1147 Haigure nnowans rpeyronsiinra ABC, ecau:
a) BC=4,125m, £B=44°, AC=T2";
0) BC=4100mM, LA =32", ZC=120",

1148 Jlora:mmure, 4TO ILIOIIAJE BBIIVEIONO YeTHIPDEXVIOJBHHEKS paBHA
MOJIOBUHE TIPOU3IBEJEHUS €r0 JHATOHAJEH HA CHMHYC VIJIA MExRIY

HITMIT.
Coomuowe Ul mexw oy
29] CMopoHamu W yaaasid
mpeyroibiiira. Craiapuo
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1149 HMcnoabsya TeopeMy CHHVCOE, PelllNTe TpevroabsHHE ABC, ecnm:
a) AB=8cm, £LA=30° £B=45"
B) AB=5cm, £B=45°, ZC=60°;
B) AB=3em, BC=3,3cMm, £A=48°30";
ry AC=10,4cm, BC=5,2cm, 2B =6248".
1150 Henonssys TeopeMy KOCHHYCOE, pewiure rpeyroiabiusr ABC, eci:
a) AB=bcm, AC=7,bcm, LA =135%
6) AB=2J2 nm, BC=3 mm, ZB=45°;
B) AC=0,6 m, BC = ‘1—3 am, ZC=150°.

1151 B tpevroasuuxe DEF maBectHo, yro DE=4.,5om, EF=9,9 oM,
DF=T0cm. HaligyTe VIJBI TPeVIoJbHEEKA.

1152 Haipure Ouccerrpucy AD rpeyronsaura ABC, ecnu ZA =0,
AB=¢, AC=b.

1153 YrTobnl onpellesIMThL paccTodHHe Me:IV TouramB A u B, Eoropoe
HEIB3S U3MEPHTH, BRIOUPAOT TPerbio TOURy ', U3 KOTOPON BUIHEBL
ToukH A B B. Usmepup vroa ACE u paccroaaua AC u CB, paxo
aar paccrogaue AB. Haiigure AB, ecnu AC=6,CB=qa, FJACB=0q.

1154 Joramwure, 4rTo TpeyroiabHuUe ¢ seprmiuHamu A (3;0), B(l;3) u
C (2; 1) rynoyroasanlii. HafimuTe KOCHOYC TYIIOTO VIVIA.

1155 Hafigmre nauny BexTopa a=3i—4j, rae | m j — KeOPIMHATHEIE 2o0ia1100
BEKTOPHI, |

1156 Haigmre mHaroHanl® Iapaille/lorpaMMa, IIOCTPOSHHOTO HAa BEKTO-
P

q|=3 wpg=45°.

pax a= 5E+ 2{:; " 523— 3[:;, ecJIH |p-i:2u"r§,
1157 IIpy kaKOM BHAYEHHHM X BeKTOPEI p=xa+17h u g¢= 3a-b

epIeHANKYAAPHLL, ecan |a |=2, |6|=5 n ab=120°7

1158 B mpaMOYroinLHoM PpaBHObCAPeHIIOM TPEVIONALHHEKE TPOREACHDI
MeIHaHLl H3 BEpPINHE OCTPBIX VroB. HalinHTe ocTpRIH Yol MeH-
Oy ATHMK MEOMAHAMI.

1159 B rpanenmn ABCD ¢ ocnopanusimn AD =16 cwm n BC =8 cm Gowo-

Basi CTOPOHA paBHAa 4NT em, a ZADC =60°. Yepesz pepmuny C
nposeaeHa upaMan {, 1eJANas TPANenUo HA ABA MHOTOVIOJBHU-
Ka, OIoImajgl KOTOpPBIX paBHnl. Hafaure maomanh TpanelnH H
ITHHEY OTpesKa IpaMoi [, 3aKIOUEHHOr0 BHYTPH TPaTeIlni.

1160 B tpeyroansauxe ABC, maoma s KOTOPOTO PABHA 343, yroa A

ocTpelii, AB=4+3, AC=3, Haliqure pafnyc OKPYAHOCTH, OTN-
CAHHOMH OKOJO TPeyroJdbHHEA.

1161 Ham pomd MNPQ. Orpesox MF — dHcceKTpHca TpPevIOJILHHKA
MPQ, AINM@=4u, FQ=qa. HalinuTe niaoimans JaHHOTO pomOa.
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HPHMEHEHHE CRAJAPHOTO NMPpOH3BeeHHA BEKTODORB
K Pell¢HHI) 3adaq

1162 Toura M ne:mxur Ha cropore BC rpeyronbuura ABC u BM =kEMC.
IoxamxHuTe, 4TO

(1+R)2AM2=Fk?%+ 2bck cos A + &,
Tne b=AC, e= AB.

Peurenne
Ilo YCIIOBHIO 3aJavH TOUKA IVI JeKUT HA OTPesKe BCuBM=FMC,

IIO2TOMY BM kM’C 5 MR BMr k{BC BM’) CremoeaTelILHO,

BM = BC=_—"_ {AC AB).
1 + k 1
IIo opaBmay TpeyroJlbHHEA C.J'IG?EEHHH BCETDpDB AM = A_é + BM,
uan . AR - A( Takum
1+ & 1+#
obpasom,

(1+k) AM=AB+EkAC.
OTcroia moaydaeMm
(1+k)2 {AM" AM) (AB - kAC] {AB + AAC) =
= AB AB " QEAB A(‘ + K AF A(‘ Cradad ¢ viecom/material 100
Tarx kax
AM - AM =AM, AB.- AB=c?%
AC-AC=b*, AB.- AC=bec cos A,
TO NoNydYeHHAas (popMya coBnajaetT ¢ UCKOMOI (hopMyJIoii.

1163 Yerwipéxyroasouk ABCD 3agan KoOpAWHATAMH CBOHX Bep-
mun: A(-1;2), B(l;-2), C{2;0), D(1;6). Hoxakure, UTO
ABCD — rpauenus, 1 HAHUTE €€ ILIOLIALL.

1164 B 7rpeyroasuure ABC orpesor AD — buccerrpuca, OTPE3OK
AM — mepuana, b= AC, e= AB. logamwure, uro:

a) AD = 2be }1+CDSA,
b+e 2

) M:%Jﬁ%chzbc cos A

1165 [umaroHann nmapajjejorpaMma B3aWMHO IePHeHIHKVJIADHLI.
Horamure, 4ro 3T0T HAPAJLIENOrpaAMM sABasdercs pombom.

1166 Horaxmure, uro rosdduuuedT n1ogo00usa JBYX NOA00HBLX TPEYIOiib-
HUKOR PAREH OTHOINEHHWD PAJIHYCOB OKPVAHOCTEH: 4) OTTHCAHHBIX
ORKOJIO TPeYTOJNBEHITKORS ﬁ'] BIIHCAHHEIX E 2TH TpPeEYI'CJIOBEHHEH.

(-‘f?'“h'n'l'.l"?'rl'n'lf"l‘h'l'.'.ll .'|-|'!'".-'1'1'|':‘_|'.|'
293 cmoporHamu u II."q'..th.W“'
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I'masa XIII

. JlnumHA OKPYKHOCTH
/¥ IUIomWank Kpyra

A bl 3HAETe, KaKk N3MEepAIOTCH OTPE3KM 1 Kak U3MEPSIOTCS nnoLiaam

MHOrOYronsHWKOB. Bam u3BecTHsbl GOpMySbl, NO KOTOPLIM MOX-
HO BLIMUCNUTL NNOLWAAN TPEYTONLHUKA N HEKOTOPLIX YETLIPEXYrONb-

"'"Z'_ HUKOB. A KaK BLIMWMCIUTE ONWHY OKPYXHOCTH 1 NNOWANL KPYrd, ecnun
s n3secteH ux paguyc? OTBeT Ha 3TOT BOMPOC Bbl HaWAETe B 3TOWN
/ rmage. Ho cHadana Ham NpeacTtouT MNo3HaKoOMWTLECA C KPacWBLIMK

e reoMeTpudecKkumiy  purypamMmn — nNpasunbHeIMW  MHOMOYIONEHUKAMU,
BRIEECTH AN HWX BaxkHble GOopMynel, 2 3aTemM YXe C WX NOMOLLED
Mkl NONy4uM GopMynsl ANKMHLI OKPYXHOCTA W NNoWaan Kpyra.

m HPHBHHLHHE MHOT'OVIOJIbHHUMKH

113.1IpaBuabHBII MHOTOYTOJBHUK

IIpaBHABHBIM MHOTOYTOJBHHKOM Ha3bliBaeTCH
BBINYKJIbIIT MHOTOYTOJBHHK, ¥ KOTOPOro BCE YIJbI
paBHBI M BCE CTOPOHBLI PABHBIL.

I[IppumepaMH TPaBHIBHLBIX MHOTOVTOJLHHUKOB
ABJAIOTCA PABHOCTOPOHHWII TPEYTOJBHHMK W KBaj-
par. Ha pucynke 342 nzobpaxkensl nNpaBUJIbHBIE I157-
THYTOJBHUK, CEMUYTOJIBHUK M BOCBMHUYTOJBHHUK.

BriBegem GopMyay AAA BLIMHCICHHS yTJaa o,
NpPaBMAbLHOrC n-yroabHHEKa. CyMMa BceX VIVIOB Ta-
KOO n-yroasHuxa pasHa (n—2)- 180°, upuuém sece
ero yrJjikl paBHBI, I103TOMY

—2
o =2

n

-180°.
n
114.0OxpyxHOCTE, ONNUCAHHAA OKOJIO
NMpaBHJIbHOIO MHOTOYIrOJbHHKA

HanomMaHM, 4YTO OKPYIKHOCTh HAa3BIBAETCH
ONMMCAHHON OKO0JIO MHOIOYIOJBHUKA, €CJAM BCe Bep-
IMIUHB MHOTOYTOJBHHKA JEKaT Ha 3TOll OKPYKHO-
ctu. JloxaxeMm TeopeMy 00 OKPVIKHOCTH, ONIHCAHHOMN
OKOJIO TPABHJIBHOIO MHOTOYTOJBHHUEA.
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Teopema

Oxomo a060r0 NPAaBHJIBHOIO MHOTOYIoJbHHKA
MOKHO OINHCATH OKPYKHOCTB, M IPHTOM TOJBKO

OJHY.

JoxkasaTeasCcTBO

IMyeres ApA;A;...A, — IpaBAJABHBIN MHOTO-
VroJeHHUE, () — TouKa uepecededHusi OHCCEKTPUC
yriuoe A, u A, (puc. 343).

CoemuauM TouKy O OTpes3KaMH € OCTalb-
HBEIMH BepIIHHAMH MHOTOVIOJBHHEA HW JOKaXKeM,
uro OA, =0A,=...=0A,. Tak var ZA, =/A, TO
Z1=./3, mosToMy TpeyrolbHHEK A A,0) pasnobej-
peHHEIN: B HeEM OA =04, TpeyroasEUEH 4,A4,0
u A, A0 paBHBI II0 ABYM CTOpPOHaAM H VIV MeX-
oy mumum (A A4, =AA, A0 —obdmasa cropona #
£3=./4), cneposarensHo, OA,=0A,. Touno Tar
e MOMHO JoKasathk, uto 0A,=0A4,, 0A4A.=0A,
u T.A.

Hrax, OA =0A,;=...=0A4,, T.e. TourKa O
PABHOVIATEHA OT BCEX BePITUH MHOTOYTOJNLHUIKA,
I[Mosromy orpy:HOCTE ¢ HeHTPOM O U paguycom (A,
ABJIAETCA OINMCAHHON OKOJIO MHOTOYTOJbLHHUKA.

HokaxeM Tenepb, YTO OIMHCAHHAA OKPVIKHOCTDL
TONBKO oxHa. PaccMorpuM Kakue-HHOYAL TPH Bep-
IIMHEEI MHOMOVIOJABHUKA, HAnpumep A;, A, A, Tak
KAK 4ePe3 AT TOYEH UPOXOLUT TOJbBKO OJAHA OKDYVIH-
HOCTb, TO OKOJ0 MHOTOVIoJbHHKa A,4,4....4
MOJKHO OIHCATE TOJLKO OJHY OKPVIKHOCTD.

Teopema goxkaszana.

115. Orpy:®HOCTH, BIHCAHHAS
B NPaBHUJIBHBIH MHOTIOYTrOJbHHK

HamomMHEEM, €TO OKpPYHOCTH HA3LIBAET-
cA BOHMCAHHOM B MHOIOYTOJIBHHK, €CJIH BCE CTOpO-
Hbl MHOIOYIOJIBHMKA KACAKTCH 3TOH OKPYHHOCTH.
Horaxxem TeopemMy 00 OKPYXHOCTH, BIHCAHHOH B
NMpaBAJILHEII MHOTOYTOJILHHK.
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Teopema

B mwoboii npaBMABHBIH MHOTOYIOJBHHME MOKHO

BIHCATH OKPY/RHOCTB, H MPHTOM TOJBKO OIHY.

JoxazaTensCcTBO

I[Myers AA,...A, — OPABUIBHEIN MHOTOYTOJME-
HHEK, () — IIeHTP oOHcaAHHOH OKEpPYEHOCTH (puc. 344).

B xome moxasaTeJabCTRA NpeiLIAVIIEH TeopeMbI
MBI YVCTAHOBHJIHM, 4TO

'&OAIAE —_ &OA*‘}AE —_— e — &OA;]A] »

IMO?TOMY BBICOTHEI 3THX TpPEYTOJbHHKOB, TPOBEIEH-
ALIE U3 BePIHHEI O, Tak:Ke OVAVT PaABHEI:
OH =0H;=...=0H _;

OTcioma caexyer, €TO OKPYKHOCTE C  IIEH-
tpom O m paguycom OH, npoxopgur udepes Tod-
keu H,, H,, ..., H, m Kacaerca CTOpPOH MHOIO-
VrOIbHHKA B ATHX TOYKAaX, T.€. 3Ta OKPVHHOCTH
BIIHCAHA B AaHHBIH NpaBHJABHBIH MHOTO-
VIOJbHUK.

JHorasxkem Tenepb, 4YTO BINHCAHHAA OKPYX-
HOCTh TOJIBKO OJIHA.

Ilpegnonosum, 9TO HAPALY C OKPYHKHOCTBHIO €
nentpom O u pagnycom OF | ecTh w Apyras oKpyk-
HOCTh, BOHCAHHAA B MHOTOYTONBHHE A A, .. .A,.
Torga eé uenrp () pasHOYJAJIEH OT CTOPOH MHOI'O-
VrOIbHHEKA, T.e. Touka (O, JeEHT HA HamIoll us
DHCCeKTPHC VIVIOB MHOTOYTOJMBHHEA H, CJAeI0BATEb-
HO, CORMaaeT ¢ TouKoid O nepecevenwsa »Tux 0Omc-
cekTpuc. Pagunyc aToil OKPY:KHOCTH paBeH paccTos-
HHK OT ToYKKM (J g0 CTOPOH MHOrOYrolbHHMEA, T. e.
paper OH,. Taxum obOpazom, BTOpasd OKPVHOCTDH
COBIIAJACT C MEPBOH.

Teopema moxaszaHa.

Cnencreue 1

Oxpy#HOCTH, BNHMCAHHAA B NPABHJIBHBIH MHOIo0-
YroJIbHMK, KACAEeTCH CTOPOH MHOrOYroJibHMKA B HMX
cepeiMHAX.
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Cnencremne 2

IlenTp OKPY/KHOCTH, ONMCAHHOH OKO0JIO NMPaBHJIbHO-
ro MHOroOyYroJbHHEa, COBNnajgaeT ¢ IHeHTPpoOM OKpYHE-
HOCTH, BNMCAHHOH B TOT Ke MHOTOYTOJIBHHE.

JTa TOUKA HAZBIBAETCS LWEHTPOM INPABHIRHOIQ
MHOTOYTOJBHHKA.

116. Dopmynsl 1A BRIYMCICHNHA
MJIOIIATH TIPABHJIBHOTO
MHOroyroJibHHE4a, €éro CcToponbl
H pagHyca BIIMCAHHOM OKPYKHOCTH
Ilyers 8 — wnowans UPABUABHOIO f1-VI0Jlb-

HHEa, @, — ero crTopoHa, PP — mepuMeTp, a r H#

R — pagHMychl COOTBETCTBEHHO BIIHMCAHHOH M OIH-
caHHOH OKpy:KHOCcTer. [lokaskem cHadama, 4TO

S :%Pr. (1)

CoefMHUM HEHTP AJAHHOTO MHOTOVIOJBHHEKA C
ero BepmuHamM#u (puc. 344). Torga MHOrOVroJlbHHMEK
pazobbéTeA Ha 7 PABHBIX TPEYTOJILHMKOE, ILIOIIALL

1
Kamooro H3 KOTOPEIX ﬁY,Ii'ET papHa E—aﬂ r. CJIE,III‘J'BEI-
TEJIERHO,

1 1 1
S=n-—ar= E{na”) r= EP?’.

2
Brisenem ganee (hopMy/ibl:
a, = 2R sin IE;D , (2)
ﬂﬂ
r = Rcos Ii 5 (3)

Ilns BBRIBOAA 3TUX (hOPMYJ BOCIOJb3VEMCH DH-
cyrrom 344. B upsamoyronsHom tpeyroiasiure A, H 0

o n-2 180°
e -180° = 90° — .
“ 2 2n n
CrnenoBarebHO,

2" — zAlH:l =i ER o0s [QDG L ]-?Ii}| = 2Rgin IBHD':"
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r =0H, =R sin (QU“—lgﬂn ): R cos 220"

n n

IMonaraa B Gopmvae (2), uro n =3, 4 u 6, 1o-
IVYHM BRIPDAMKEHHA IJd CTOPOH OPABMILHOIC Tpe-
VroOJbHAKA, KBaJpaTa W NPaBHJIBHOTO IIEeCTHYTOJIb-
HHUKA:

1, = 2Rsin ~2>- = 2R sin 60° Y, -y

2
2, =2Rsin 3% = 9Rsin45° = 2R+‘;—2= RVZ,
a; = 2R gin G=2ﬁ’sinB’L’l’l°=2ﬂ’-%=H. (4)

117.11locTpoenne nMpaBHIALHBIX
MHOTOYTOJbHHKOB

Pacemorpum cnocofbl NOCTPOEHHA HEKOTOPBIX
NPaBUJIBHBIX MHOTOYTIOJBHUKOB C IMOMOIIBIO ITHPKY-
aa 1 auHedKH. [locTpoeHna NPaBUIALHOTO TPEYTOMk-
HHKA ¥ IPaBHJIBHOTO YeTBIPEXVIOJBHHAKA, T. €. KBAJ-
parta, paccMarpuBaiuck panee. Jlnma mocTpoerusA
OPABHILHBIX 7-VIOJLHHKOE OpH 72 >4 oBBIUHO HC-
LOIb3YETCH OKPYHHHOCTD, OIHCAHHAH OKOJO MHOIO-
VrOJBLHHAKA.

Samaua 1

[locTpouTs nNpaBMIBHBIH  IECTHYIOJBHHK,
CTOPOHA KOTOPOT'0 PABHA JAHHOMY OTPE3KY.

Pemenne

Ilna pemennsa 3ajgadyu BocHosabayemcsa (opmy-
mo# (4). Illyvers P — papnniit orpesor. llocrpoum
OEpPVIHHOCTE paauyea P u ormerum HA Heull upo-
H3BOJBHYVIOD TOUKY A, (puc. 345). 3atem, He MeHAA
pacTBROpa ONUPKVIL, IOCTPOHM Ha ATOH OKPVEHOCTH
Touxu A, A, A, A,, A; Tak, UTO0LI BLIIOJIHI-
nuek paBeHeTBa A A, = A, A=A A=A A=A A,.
CoeauHsAsa TOCASAOBATENLHO TOCTPOSHHBIE TOYKH OT-
peskaM¥, MOJYYMM HMCKOMBIH NpaBUJILHBIN HIECTH-
VronbHHE A.A, A A A A,

Ing nmocTpoeHMa NIPABHILHLIX MHOTOVIOJILHH-
KOB YacTO MCIOJb3VeTCA CJeAVIOIada 3ajada;
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Samaua 2

dan mpaBUIBHBIA n-yroaibHuEK. llocTpouTts
IPaBAJBHEIN 21-VTOJIBHHK.

Pemenme

ITyere A A,...A, — KaHHBIN ITPaBUJIBHBIN
f-yronbHui. OunuuiemM OKOIO HENO OKPYMKHOCTH.
A sToro nocTpouM DHCCEeKTPHCH VIUIoB A, 1 A, 1
ob03EaYuM OVKEROH () TOUKY MX IIepeceueHHd. 3aTeM
TPOBEEM OKPYHHOCTE ¢ nienTpom O paamyca OA,
(cm. puc. 343).

Jlns pemeHna 3ajadM  JQOCTATOYHO pasje-
IATh Oyvru AA,, AA,, ..., A A, TomonaM M Kam-
AVIoO U3 ToueK genenwns B, B, ..., B, coeanmnurn
OTPE3KAMW ¢ HKOHIIAMHW COOTBETCTBYIONEH [OYTH
(puc. 346, Ha 3ToM pHcyHEe n=6). aa mocTtpoe-
HHA Touek B,, B, ..., B, MOXHO BOCIOJB30BATh-
cd CepelHHHBIMH IIepIeHIHKVIAPpaMH K CTOpOHaM
nannoro n-yroapouka. Ha pucyike 346 TakuM cImo-
coBOM TTOCTPOEeH NMPaBHJBHBIN JBEHAAILATHYTOIBHUK
AB,AB....AB,;.

IlpuMenaa yvkasaHHBIH crnocobd, MOMKHO € IIO-
MOIILI0 IHPKYAA H JHHEeHKH IOCTPOHTL HEeJbIH pang
NpaBHJBLHBIX MHOTOYTOJNBHHKOB, €CJHM IOCTPOeH
oauH 13 HuUX. Hanpumep, nocTpone npaBuiabHbIH Ye-
TBIPEXVTOJLHHE, T. €. KBAJAPAT, H NOJIL3VACE PE3VIIh-
TATOM 3aJadyld 2, MOMHO IIOCTPOHTL NPABHILHEIH
BOCBMHYTOJIBHHK, 3aTeéM NPABHJALHBIH IIeCTHAAIIATH-
VroJbHHUK M BOODIE NpaBHAbHBIA 2°-VrOJLHHK, TAe
k — n0boe venoe uucio, GoJbllIee JBYX.

Sameuanue

PaccmorpeHHBIe TpHMeEpHI MOKA3LIBAIOT, YTO
MHOTHE TpPaBHJbBHBIE MHOTOYTOJALHHKH MOTYT OBITH
MOCTPOEHBbI ¢ MOMOLIBIO HUPKYAA U nuHelkn. Oxa-
3bIBAETCH, OJHAKO, YTO He BCe NPABHJbLHBIE MHOTO-
YIrOJBHHKH JONYCKAKT Takoe nocrpoenue. Jloka-
3aHO, HAIPHMep, YTO NPaBHJIBHBIH CEeMHVIOJLHHEK
HEe MOKeT ObITH MOCTPOEH HNPH NMOMOIIH IHPKYIA H
auHenkn. JlioboneTHO, Y4TO ¢ MOMOIBIO 3TUX HHCT-
PYMEHTOB MOKHO MOCTPOWUTH NPaBHUJIBLHBIM ceMHAaJ-
HATHYTONBHHK,
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Jaxaum

1167 Bepno nam yTBep:AdIcHEe: a) JI000H NTPABMILHLIA MHOTOVTOIL-
HHE ABJIAeTCH BLINVEIBIM; O) J000H BBINYHJILIH MHOTOVIOIBEHEK
ABLHeTeA upasuiababimM? Orveer obocHyliTe.

1168 Kaxue H2 claeIVIOIOHX VTBeDKISHHH BepHBI: a) MHOTOVTOJILEHEK
ABJIAETCH HNPABHIBHBIM, €CJH OH BBINVEIBLIA I BCe €ro CTOPOHBI
PABHEI; 0) TPEYTOALHWEK SBAAETCS TPABWJILHBEIM, ECAW BCE €ero
VINILI PaBHBI, B) JM000H paBHOCTOPOHHHH TPeyVIOJLHHEK ABIAeTCcd
NpaBHJILHBIM; I') K000 YeTHIPEXYIOJNBHHEK ¢ PABHBEIMH CTOPOHAMH
ARJIFgETCHA npasuabAbIiM? OTrrer obocHyiTe,

1169 Horamxute, uTo JO00H HNPABUJIBHBIH YeTBIPEXYIOJIBHHUK HABJIAETCH
KBAAPATOM,

1170 HaigxTe VIJbI OPaBHJABHOTO -VIOJBHHEA, eclH: a) n=3; 0) n=295;
B) n=06; r) n=10; 1) n=18.

1171 Yemy papHa cyMMAa BHEIIHHX VIJOE IPABHILHONC 1-VIHOALHHEKA,
ECJH IPY KAMJAON BEPLUMHE B3HTO 110 OJHOMY BHEUIHEMY yIuy?

1172 CHKOJIBEO CTOPOH HMeeT IPABHJILHEIN MHOTIOVIOJILHHEK, eCJIH Ka-
OBIH ero yroJ papesH: a) 60°; &) 90% B) 13H°;

r) 150°7 a)
1173 CHRONBKO CTOPOH UMEeT IIPABUJBHLIA BUHCAHHBIN

MHOTOYVTOIBHAK, ECIH JIVra OIMHCAHHOH OKpVAK-

HOCTH, KOTODPYIO CTATHBaeT €ro CTOpOHA, paBHA:

a) 60°; 6) 30°; B) 90°% 1) 36°; 1) 18°; e) 72°9 aua ¢ Weopfffiaterial 100
1174 [Joka;xHTe, YUTO CepeJHHHLIC OepPIeHIHKYISPEL :

K JHOOBIM ABYM CTOPOHAM IIPABHIBLHOIO MHOIO-
VIOJABHUKA JTHO0 OepecerarnTes, Jud0 COBIAAANT.

1175 IoramxuTe, UTo NOpPAMBIe, colep:KalnHe bHe- 0)
CeKTPHMCBL  JIOOBIX [JIBYX VIJIOB NOPABAJIBHOTO /\
MHOTOVIOJBHHKA, JH00 IepeceKamTcd, JHO0 co-
BIIAJAIOT.

1176 Ha pucynare 347, a nzodpaséd Ksajpar, BLN-
CAHHBIT B OKPY/RHOCTE paauyca K. [lepeweprtire
TabINIY B TeTpalb H 3a00JIHHUTE IIVCThIE KJIeTKH
(@, — cropona ksaapara, P — nepumerp xsanpa-
T, & — ero TIIOmAanbk, r— paauyc BmucanHon  Pwe, 347

OKDVKHOCTH).
N R r a, o S
1 6
2 2
3 -+
4 28
) 16
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1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

m Ha pucyare 347,00 m300paXéH NIPaBUILHLIH TPeVIOILHHK,
BIMCAHHBIA B OKDV:EHOCTE paguyvcea B. IlepedeprHTe Tabnuny B
TETPAAEL W 3ATOJHATE TYCTHE KJIETKH (¢ — CTOPOHA TPEYTOJALAH-

Ka, P — mepuMeTp TpPeyroJdbHHEKA, S — ero ILIolaib, ¥ — pajguyc
BIHMCAHHON OKPY3HOCTH).

N R r a, P S

1 3

2 10

3 2

4 5]

5 6

Ilepumerp OpPABMABHOIO TPEYTOJIBHHUKA, BIHCAHHOTO B OKDVHE-
HOCTL, paBeH 18 cm. HalinuTe cTOopoHY KEBagpaTa, BIHCAHHOTO B
TY e OEPYEHOCTS.

Cedenpe TOJOBKH TazoBOro BEHTHJIA HMeeT (QOPMY IPaBHILHOTO
TPeyroJbHIKA, CTOPOHA KOTOporo paeHa 3 cm. Kakum Jgonzed
OBITH MUHWUMAJBHBIH JHAMETD KPYIJIOTO KENe3HOT) CTeD:KHS, M3
KOTOpPOrQ H3TOTOBIAIT BOHTHIL?

ITomepeunoe cedenWe JEPeRIHHOTO OPVCKA fARIAESTCH KRBAAPATOM
co croporol 6 cm. HalimuTe HamOOMLIDMH ITHAMETP KpPVIJIOTO

CTep:HA, KOTOPBLA MOMHO BBITOUYUTE M3 3TOr'c Opyeka. CKaHan ¢ vk.com/matenal100

Oxoio OKPYI/KHOCTH ONWCAHBI KBagpaT ¥ NPABHJILHBEIA IIECTH-
yronpHukK. Hafinure mepuMerp KBaJpaTa, eclid HepUMeTD INecTH-
yromsuura pasen 48 e,

OroJ0 OPABHIBHOIO TPEYrOJNbHHEKA OIIMCAHA ORPYVIKHOCTL PajHy-
ca R. Horamkure, uro R=2r, rge r— paguyc oEpyHHOCTH, BLHH-
CAHHOH B 2TOT TREYTOJLHHK.

Haiigure mnowmans S OPABHUIBHOIO /-YIOJBHHEA, eciau: a) n=4,
R=23V2 cm; 0) n=3, P=24¢nm; B) n=6, r=9%cnm; 1) n=8,
r =53 em.

Paccroanne mMemIv HapajlleJbHBIMH IPAHAMH IIeCTHIPAaHHOH TO-

JOBEH ﬁ'DHTEI., OCHOBAHIe EHOTOPROI'O HMeeT {I)D]JME? ITPABHIBHOTO
WIECTHYIOJBHHES, paBHo 1,5 cm. Haligure nromans OCHOBAHMS.

CTOopoHBI IPABUILHOTO TPeyVIoJbHHEA, EBaJpaTa M IPaBHILHOTO
IECTUYIOJBHHKA PABHBI Apyr apyry. Haligure orHOmeHMs ILI0-
maaei STHX MHOTOVIOJLHHKOB.

Haligure oTHOLIeHUE IAOLIAMENH ABYX HPABWILHEIX IHECTHUYI'OIb-
ITHKOB — BIIHCAHIIIOTO B OKPVIRIIOCTEL IT OITIICAIIIIOND OO0 Hee,

Bripazure cTopoHy, HepUMeTp W ILIOLWALL HPABUILHOIO TPEYI0ib-
HHKAa: 4) Uepes pajuyc BIHCAHHON OKPVIKHOCTH; O) Uepes pagHyc
OTIMCAHHON OEPYVEHOCTH.

Aauna oxpysmcHocmu
L J'.'.'J'l’.'”.rd'rl':;.'r NpLeda

301



1188 TIpaBHABHBIH BOCBMHUYTOJIBHHE A; A,...A; BONCAH B OKPVKHOCTE
paguyca R. [loramure, 94To 4eThIPEXyronsHur A,A A A, sriIaer-
cd NPAMOYVTOJNBHHKOM, M BBEIpA3HTE €r0 ILIoIIalhL uepes R.

1189 C nomMompw LIHPKYJA M JHHEHKHM B JAaHHYH OKPY:KHOCTH
BOUIMATE: &) MTPARWILHEIA IIECTHYTOIRHWK; 0) TPABUALHEIN Tpe-
VIOABHHUK; B) KBaIpaT; I') IpaBHJILHBIH BOCOMHVIOQJIBHHK.

- HInMHa OKPYKHOCTH M ILIOIAAb Kpyra

118. lnuna oxpy:KHOCTH

Yr1o6bl NONYUYUTE HATVIAAHOE IIPEeJCTABIIEHHE O
JUIMHE OKPYIKHOCTH, IpejacTraBuMm cebe, 4TO OKPYX-
HOCTH CcIeJaHa W3 TOHKOH HepacTAXKHMOH HHTH.
Ecayu MBI paspesKeM HHTH B KaKOH-HHOVAL Togke A
H PACHOPAMIM €€, TD IOJayduM oTpesoxk AA,, nruna
EOTOPOI'0 U ecTh JJAMHA OKpyiHOocTH (puc. 348).

Ilepumerp awW60Oro NPaBHUIBHOTO BIIHCAHHO-
r'o B OKDPV/KHOCTH MHOTOVIOJBHHKA ABJIAETCA OpH-
OIMIKEeHHBIM 3HAYEHWEM [IJIHHBI OKpy:KHOCTH. Yem
Dosblile YMCa0 CTOPOH TAKOTO MHOTOYTOJIBHHKA, TEM
TOYHEe 3TO NPpHONHKEHHOE 3HAUEHHWEe, TAK KAK MHO-
royroJibHHEK OpPH VBeJHYeHHH YHCIa CTOPOH Beé OH-
e | OnnsKe «IpHaeraeT» K oKpyKHocTH (puc. 349).
Touynoe 3HaA4YeHHe AJIHHBI OKPYIKHOCTH — JTO IIpe-
e, K KOTOPOMY CTPEMHUTCH IMepuMeTp IIpPABHJIb-
HOI'O BIMCAHHOI'O B OKPYKHOCTL MHOTIOYTOJILHH-
Ka OpHd HeOrpaHHYeHHOM VBeJIHYeHHH WYHCIa ero
CTOPOH.

BriBestem (Qopmyiy, BbIPAMKAWIYIO JJIHHY
OKpPVHHOCTH depe3d eé pamuve. Ilyvers C 1 C' — gmom-
OLl OKpy:HocTel paanycoB £ mw R, Bouamewm B
KamkIVI0O M3 HHUX IPABUIBHBIH 71-YIOJABHHE H 000-
gaaurm uvepes P, u P ux mepuMeTpsl, a depes a,
H a, ux cropossl. Henonssys Qopmyay (2) us §1,
OoJaydaem

P=n-a,=n-2Rsin 1%:} ;

180~

Pl=n-a/=n- 2R sin >
n
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CrnenosaTesLHO,
P 2R

TS W

IJTO pPaBeHCTBO CIpaBeJJIMBO NpH JwboM 3HAa-
ueHUN 1. BygeM rteneps HeOrpaHWYEHHO YVBEJIHYU-
BaTh yHcao n. Tax kak P, — C, P,— C’' ipu n — o0,

P C .
TO Ipejesl OTHOIIeHWsA —2 paBeH ik C gpyroi crTo-

POHEI, B cHJIY paBeHcTBa (1) aToT npeaen paseH

C 2R
Taxnm obpasom, e = SR HMa aroro paBeHcTBa clle-
C C’
nyeT, 9T0 — = ——, T. €. OTHOINeHHe JJIHHBI OKPYXK-
2R 2R
HOCTH K €8 JuaMeTpy ecTh OJHO M TO e YHCJI0 Aas
BCEX OKPYIKHOCTEH. JT0 YMea0 TPpHHATO 0003HaYaTE

TpeuecKol OVKBOH T (UMTAETCA «IIH» ).

2R’

C
M3 paBeHCcTBa —— = M moay4daeMm GopMyay AaA

2R
BRIYMCIEHNA AJIHHELl OKPVEHOCTH paguyca R:
C=2%R.

HorazaHo, 4ro N ABIAeTcH DECKOHEeUYHOH He
NepUuogHYEeCKON AecATHYHON ApodbID, T. €. HPPAILHO-

22
HAJIBHBIM 4HcjgoM. PammoHanbHOe YHCIO -?— ABJIAET-

cAd OpHOIMMREHHLIM 3HaYCOHeM YHCETIa 7. 9710
npubanKeénHoe 3HaYeHne ObpLn0o Haiigero emeé B I11 B.
N0 H. 3. BEJIHKHNM IpedYecKHUM YUYEHBIM ApPXUMenoM.
IIpu pemennn 3agad oOBIYHO NMOJbL3YIOTCA 3HAYEHH-
eM = 3,14.

Beisegem Tenmepsb (opmMyny AAA BBIYHUCIEHWA
OIHHBI [ AVTH OKPYAKHOCTH ¢ TPagvcHOH MepOH (.
Tak kKar AnaUMHaA BCcel OKpy:KHOCTH paBHa 2nR, ToO

JIMHA r'm B 1° paeBHa axk IR IlosToMmy mmm-
2 £ P 360 1807 i
Ha [ BeipaskaercH GopMyioi
180
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119. Pagnasnaa mepa yrJa

Paccmorpum emeé oaMH crnocod H3MepeHHA
VIJIOB B AVI OKPYKHOCTH.

Ecan gmuua { ayra AB OKpy:KHOCTH paBHa
paauycy R proil oxpy:xRuocTi (puc, 320), To 13 dop-

MYJBL [= BB L CABVET:

180
= R <0, OTKYJIA (L= o 27°17'44".
180 t

IMonyuenHas rpajaycHas mepa [AVIH MeHbIIIe
180°, moaTomMy COOTBETCTBYWINHH [Ayre IEeHTPAJb-
HBIH YTOJI OKPYKHOCTH HMeeT TaKylo JKe IpaiyCcHVIO
mepy (cM. o. 79). Tak xKax HaiJeHHoe 3HaYeHHe
He 3aBHCHT OT BeIDOpPa OKPV#KHOCTH, TO TAKOH IeH-
TPaNlbHBIM YIOJI 4acTo BbIOMpaeTrcda 3a eIHHHILY H3-
MEPEHWA VIVIOR, OH HA3LIBAETCS yraoM B 1 pamguan
MM pajgHaHOM.

HTH_H, rpajgycHas mepa yraa B 1 paguan co-

O
l 180

J

HOHUH{HTEJII:.H{JE HYUCAO ¢, KOTOPOE DOKA3BIBA-
€T, CKOJIBKO pa3 pajliaH ¥ ero 4acTH VKJaAbIBAITCH
B HEKOTOpPOM VIJie, Ha3bIBAeTCsA pajHaHHOH Mepoil
yriaa (mEmyT: ¢ pan).

YeTaHOBHM CBA3L MERIY I'pagycHOH H paiH-
AHHOH MepoH 0oIHOrO M Toro ke yraa. HMa ompene-
JeHHA paguaHa caeayeT, UTO VIJy, rpaaycHasa mepa
rKoroporo pasua 180°, coorBeTecTBYET T pajMan.
Torna },rrny B 1° cooreercreyer B 180 pas mensme,

CTaABJIAET

T. €. IED panuan. CnenoBatejbHO, VIJY, IpagycHas

Mepa RKOTOpPOor'Do pabHa e, COOTEETCTBYVET L pa-

m
180
nuad. Eciu ¢ — pagmamHad Mepa yria, To e CooT-
BETCTBYET IpajiycHas mMepa [ ) 0 ] 2

T .

OTrmernM, 4YTO M3MepeHHe YIJIOB B pajgnaHax
uMeeT DOJBIIOE 3HAYEHHE: YVIIPOIAETCA 3alHCh HMPH
HCIIOJIL30BAHUHM  TPUroHoMeTpuyeckux  dopmyi,
a npu aHauveHuAx ¢ Medsme (0,01 pajg MOMEHO CUH-
TAThb sing = tgo = @.
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IlockonsKy rpagycHas Mepa yrJjia He HOPeBOC-
xoauT 180°, TOo M pagHaHHaAA Mepa yrJja He IOpeBoc-
XOOWT 7T paxuan.

Ecnn ayra oKpy:KHOCTH MEeHBIIE MOJYOKPYH-
HOCTH MM PABHA MOJYOKPYKHOCTH, TO €€ pajuaHHasd
Mepa TaKMXe He OpeBOCXOoIUT T paiuan. Eexm moyra
OKpV:KHOCTH O0JbIIe MOJYOKPYIKHOCTH, TO, OYeBHI-
HO, e€ pasmannas mepa Ooswie © pagwan, Hampu-
Mep, AAA AVIH, rpajgycHas mepa roropoit 240°, eé

n 4n
pagHaHHAA MEpa COCTABHT Hj - 240 = ? pagHag.

Haiigeém &opMyay, BRIpaMKamOOIVIO ITHHY [
I¥TH OKPV/KHOCTH paauyca [ 1Weped et paadaniyio
Mepy ¢. PagumaHHOII Mepe (@ COOTEETCTBYET Ipajayc-
nR 180

- . ITosTromy [="""."-"" .@, OTKYOA
180 =

Had Mepa
L= Ry.

120.Ixomans Kpyra

HamoMHEM, YTO KPYTOM HA3LIBAeTCA YaCTh
MIOCKOCTH, OTpaHHYeHHAA OKPYKHOCTBIO. Kpyr pa-
amyca R ¢ nerrpom O conepsauT Touky O B Bce TOU-
KW ILIOCKOCTH, HaxogsauuecH or Toukw (J HA pac-
CTOAHHH, He boablneMm KA.

BriBegem (hopMyny A8 BEIMHCICHHA ILIOIIA-
a1 Kpyra paaumyca R, Jlng 9TOoro paccMOTpHM IIpa-
BHJBHBIH A-yroaeEuk AA,...A , BOUCAHHBIH B
OKPYHHOCTb, OrPAHWYHMBAKOMIYIO Epyr (puc. 35l).
OueBHIHO, IIMOOIATEL S JaHHOTO Epyra 00JbIIe ILIO-
m1aai S, MHOTOYTOJNBHHEA A,.4,...4,, TaKk KaK 8TOT
MHOTOVTOJMBHHE TETHKOM COJERRUTCA B JATHOM
kpyre. C Apyroii cTOpoHBI, IIJIOLIAAE S, Hpyra, BUU-
CAHHOTO B MHOTOVIOJbHHE, MeHBIIe S5, Tak Kak
ATOT KPVT HeJHKOM COAepP:KHTCA B MHOTOVIOJIbHIKE,
Hraxk,

S'<S, <8S. (2)

Byjgem Teneps HEOrpaHMYEHHO YBEJIUYHUBATH
YHUCJI0 CTOPOH MHOTrOoyroasHuKa. [To opmyne (3) § 1
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o

umeeMm r, = R cos , TAe 1, — PAaNyC BIIMCAHTOH

B MHOTOYIOJILHHK OKpy:kHOocTH., IIpum n-— oo

L]

cos — 1, nosromy r,— R. HWHBIMH cloBamu,

n
NPH HEOTPAHMYEeHHOM VBeJIHYeHHMH YHCJIa CTOPOH
MHOTOYVTIOJbHHKA BNHCAHHAA B HEro OKPYHKHOCTH
CTPEMHUTCA K OINMCAHHON OKPYHHOCTH, II03TOMY
S, — S npu n—co. OTcroma ¥ U3 HepaBeHCTB (2)
caemyer, ¥To S, — S mpwm n — oo,

IMo gopmyse (1) Ha c. 297 umeem S, = é—P:]r

n?

rne P, — mepuMeTp MHOTOVTOABHUEA A A,... A, Yuu-

ne

TeIBad, 4T0 ,— R, P, — 2R, S5,— S npw n— ox,
LHOJIyUaem S:;T 2nR - R=nR. HrTax, nisa BLIYHCIE-

HUA IJIomamgy S Epyra pagmyvcea R MBI DOJIVYHIN
thopmyy
S =nR=

Jameuanune

B TeyeHuwe BEKOB YCHJIMA MHOTI'MX MAaTeMaTH-
KOB ObLIM HANpABJIEeHLI HA pellleHHe 3ajadd, II0JY-
YHBIIeH HazBaHHe 3ajada o KBaJpaType Kpyra: IIo-
CTPOHTE HNPH MOMOIIH HHUPKYJIA U THHEeHKH KBajpar,
IIomase KOTOPOro pasHa niaolaiM JaHHOIro Kpyra.

Tonvko B korne XIX B. ObL70O JOKAa3aHO, 4TO
TAKOEe IMOCTPOeHHEe HEeBO3MOMKHO.

121.11nomaags Kpyroporo cexropa

KpyroBeIM CeKTOpPOM HJIH OPOCTO CeKTOo-
pPOM HasbBIBAETCA YacTh KPyra, orpaHuydeHHaAd aV-
rodl W ABYMA pagMycaM#, COeIHHAKINNMH KOHILBI
Ayra ¢ nedatpom kpyra. Jlyra, Koropas orpasu-
YHBaeT CeKTOp, HasblBaeTcA Ayroii cextopa. Ha
pHCVHEe 352, ¢ HM300paeHBI JBa CEKTOpa ¢ Iy-
ramMu ALB w AMB. IlepBnill M3 2THX CCKTOpPOB 34-
KpaleH.

Brisegem dopmyny Ansd BeIYUCIEHHA IJIONLA-
o1 S KpYroBoro cexTopa paguyea R, orpaHMYeHHOIO
AVTOH ¢ TPASVCHOH Mepoi .
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Tak Kax IJIOMIAIL BCero Kpyra pasHa nfE, to  a) L
nIolagk KpyroBoro ceKTopa, orpaHHYeHHOTO AYTOH

2]

n
B 1°, paBHa

260 " I[Toaromy nnowans S seipaiaercs

(hopmynoi
S nR - 0L,
360

KpyroBplM cerMeHTOM HJIH OPOCTO CerMeH-
TOM Has3bIBAETCA YACTh KpyTra, OrpaEdYeHHAdA AYToH
OKPYKHOCTH M XOpAOil, coeMHAOMEN KoHIbI atoit 0
ayru (puc. 352, 0).

Ecnn rpajgycHasa wmepa ayru Medbine 1307,

TO IIINOIIOaIlE CerMeHTa MOFHO HB.I:’.ITI/I. BEIMHTAA H3 ,'\

Imiaomanay CcexTopa ILNOIIalib p&BHﬂﬁE}IDEHHDTO TpeE- -

Y¥rojldbHHEAa, CTOPOHAMHM RKOTOPOI'O ABJAKTCHA ABa pa-

AHUyCca M Xopha cerMeHTa. v
r Puc. 352
3anauu

1190 IlepeuepruTe TabIMIY M, McOoJbavA GopMyiay LIHHB C OEpVE-
HOCTH paguycea R, 3aT0JHATe TYCTHIE KASTKH Tadmaniel. Bocnmons-

3yHTeChH 3HaveHmeMm T = 3,14, CxauaH ¢ vk.com/material100
c 82 | 18n 6,28 9/2
R 4 3 0,7 101,5 2%

1191 Kax MsMeHHTCS IJIHMHA OKPYMAKHOCTH, €CIM DAJUYC OKPYIEHHOCTH:
a) VBeJIMYHTL B 3 pasa; 0) VMEHLIINTE B 2 pasa; B) VBeJIHUYUTE
B k pas; r) VMeHBIIIHTE B £ pasz?

1192 Kax H3MeHHTCA pagHVC OKDPVIEHOCTH, eclH IJIHHY OKPYV:HHOCTH:
a) yeennunrs B k pas; 0) ymedbsuiuTs 8 £ pas?

1193 Haiipgure JuiuHY ORPYEHOCTH, OIMCAHHOI OHOJO! A) IPABHILHOIO
TPEYTOJLHUKA €O CTOPOHOH @; 0) MPAMOYTOJBHOTO TPEVIOABHWKA C
KaTteTaMH ¢ H b; B) paBHODeIpeHHOI'O TPeyroJbHHEA ¢ OCHOBAHH-
eM @ 1 DOKOEBOH CcTOpPOHOH b I') IpAMOVIOJBHHMEA ¢ MeHbINEH cTO-
POHOI @ ¥ OCTPEIM VIVIOM (f MEMHAY JHAIOHAJAMU; /1) IPABMJIBHOIO

MeCTHYTOJABHAKA, IJOIIaAs KOTOPOTO paBHA 243 em?.

1194 Hailigure pniuHY OKPYIRHOCTH, BIIMCAHHONH: a) B KBAAPAT €O CTOPO-
HoH ¢; 0) B paBHobeApeHOLIA NPAMOYVIOALHLEIN TPEYTOJALHHEK € I'i-
IOTeHY30H ¢ B) B IPAMOVIOJIBHBIH TPEYTOJILHHE ¢ THIOTeHY30H ¢
M OCTPEIM YIJIOM (/; T') B paBHODeApPeHHLIM TPeyroJIbHHK € YIUVIOM
IPW OCHOBAHWH ¢f ¥ BRICOTOHN fi, TPOBEAEHHON K OCHOBAHHIO,

Hauna ORPYMROCTIU
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1195

1196

1197

1198

1199

1200

1201

1202

1203

Arromobnns npomen 989 m. Haligure guamMeTp KoJleca aBTOMOOM-
JIsT, ECJIH M3RECTHO, 94TO 0Ho caenamo 500 oboporos,
1

MeTp cocraBIdeT NIpHOIHEEHHO ————— YacTh 3EMHOTO
40 000 000

srparopa. Halizmre puamMerp S3eMIH B KHJIOMeTpPaX, CUHTAA, YTO
Semas mmeer GopmMy mapa.

BriumcauTe AJHHY KPYTOBROH OpOHTHI HCKYCCTECHHOTO CHOYTHHEA
JeMIH, ec/d COYTHHE BpalllaeTcd Ha paccerogHui 320 KM oT 1I0-
BepxHOCTH Beman, a paguyve Seman pasen 6370 kM,

Haligure AIHEY IYIH OKPVIKHOCTH pajuyca b cwM, eclH eé rpagyc-
Had Mepa papHa: a) 307; 8) 457; B) 607%; ) 90",
Paccrosame MedEay CcepegrHaMM 3YOheB 3y09aTOTO KOJeca, uame-

peEHOe M0 AVre OKPVMAHOCTH, paBHo 47,1 mm. ImamMeTp KoJaeca
paged 450 M. CRoIbKO 3y0beB HMeeT KoJeco?

NTnudgoBaneaBIH KAMEeHL, UMeOIHE GOpMY AuC-
Ka, HAXOJHUTCH B 3aOIMTHOM KOvXe (pHc. 353).
HuamMeTp KaMHA paBeH D8 cM, Iyra HesallWIEH-
HOH ero gacty pasHa 117°. Hailiqire guHHY IVIH
He3aIlHINEéAHOH YacTH KaMEd.

HajiguTe aniuHy MagTHHUKA CTEHHBIX YacOB, eclid
yIoJ ero EKEojebaHHMA cocTapBiader 38%, a jAiMHA
O¥TH, KOTOPVIO OIHCLIBAeT KOHEeI MaATHHKA,
paBHa 24 cM.

Paguye 3arpyrieHHs OYTH HETe3HOLOPOMMHOTO IOJOTHH PABEH
9 KM, a AJHHEaA AVIH zakpyriaeans — 400 v, Kakoea rpaanyvcHaa
Mepa IVIH 3aEpyriaeHHa?

Ilepeueprure Tabnnmy, M, NCOONB3YA CBA3E MERAY IPAJYCHOH I

pa,I[HﬂHIIOfI MC]_:IGfT OIOImorog I TOTO e ¥VILI4, SAallOJNJITHTe IITVCTLIC
HKIeTEH.

I'pamycmaa |/ 180 \° ; : " ;
vepa yrna | o) | | 1° |90 45°| 30 150° | n
Panpnannas n|m 3n |2n

1 e 2|5 - @
Mepa yrja 315 4 |3

1204

1205

m [locTpoiiTe yros, paglaHHaAsd Mepa KOTOpOro paBHa: a) E,
6) i) Tir) Bsm)moe) o8 ?
4 ¥ 2 ¥ ﬁ L 7 s 3 b

Ilepeueprure radnuuy u, ucuoab3dyd Qopmyny s wnomaiu S
Kpvra panzwyca [, 3amDoIHHTe TVCTHIC KJICTKH. BOoCHoaL3vITeCh
amadenreMm T = 3,14,
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S 9 497 6,25
R 04,3 J3

]
[
-J|l\.“r

1206 Karg m3sMeHHTCH ILJIOMIAAL KPYTA, €CAH ero PagHuyc: a) VBEeJIUYHTH
B k pas3; 6) VMeHLINIHUTL B k pas?

1207 HaiiguTe niuommais KpyTra, OOHCAHHOTO 0KOJO: a) OpAMOYVIOJIBHHKA
CO CTOPOHAMY @ U b; D) OPAMOYTOJIBHOTO TPEYIOJBHIKA ¢ KATETOM O
¥ IIPOTHBOJERKAIITUM YIVIOM () B) PABHOOAPEHHOTO TPEYIOABHUKY C
OCHOBAaHHEM ¢ H BBICOTOH £, IpoBedeHHOH K OCHOBAHHIO.

1208 Haiigure naomans Kpyra, BOHCAHHOTO! &) B PABHOCTOPOHHHH Tpe-
VIOALHAK CO CTOPOHOH «; ©) B ONPpAMOVIOJALOLIH TPeYVIOJLHHEK C
KATeTOM ¢ W IPHJICHKAIDAM K HCMY OCTPLIM VIJIOM (O B) B paB-
HoDeIpeHHBIH TpeyroJbHHE ¢ DO0KOBOH CTOPOHOH 4 H VIVIOM (i,
MPOTHROJCIKAIINM OCHOBAHHWIO; T') B paBHOOEPEHHYIO TPaNeIuio ¢
DONLIMAM OCHOBAHMEM ¢ M OCTPLIM VIVIOM O,

1209 Huamerp ocuosanun llapb-ronowkona, xwaxopsmerocs B Mocxos-
ckom Kpemme, pasen 6,6 m. Haligure miomalh OCHOBAHHA KOJIO-
KOJIAa.

1210 dnuua orpyi#HOCTH UUPKOBOI apenbl pasHa 41 m. Hanpure pgua-
METD H OITOIIMAIL apPCIILI.

1211 IHaliguTe maciOagb KOJbIIA, OTPAHMYEHHOrO ABVMA OKPWKECCHAIem/ materialllo
MH ¢ ODIIHMM IIeHTpoM U pamuyvcamu R, u R;, R, < R,. Boruncianre
ILIOIANL KoJabla, ecau B, =1,5 cm, R, =2,5 em.

1212 Karoil TOJLHHLL CJ0H HYMHHO CHHTH ¢ HPYIUION MEJHOI [IPOBOJIO-
KH, HMEIOIeH mromant ceuenng 314 my?, uTo0nI oa MpoxXoanaa
CKBO3b OTBepcTHe auaMerpom 18,0 mm?

1213 Borepyr Kpyrioil Kaymdbl, paguyc HOTOPO pasBeH 3 M, LHPOJIOMHeHA
nopoykka mupuHoil 1 M, CROJABKO HAVIKIO TTecKa, YTo0LI MOCLINATD
TOPOEKY, ecad Ha 1 M¢ gopo:xukn Tpedbyerca 0,8 amM? meckxa?

1214 W3 kpyra pajguyca r BhIpe3aH KBAAPAT, BIHUCAHHBLIA B OHPYH-
HOCTh, KOTOpas orpanwdmBaerT ®pyr. Haiawre mromank ocTai-
melicAa YacTH KpPyTa.

1215 Ha muineHy UMeROTCH YeThblpe OKPY:KHOCTH ¢ 00LUM LHEeHTPOM, DPa-
JUVCH KOTOPBIX paBuel 1, 2, 3 1 4, Hailinre naomaas HAMMEHE-
IMero Kpyra, a Tak:Ke ILIOIOANE KayKJOro M3 TPEX KOJell MHIIeHH.

1216 E Ha croponax npaMoyrojbHOro TPEyroJbHMKA KAK Ha JHaMe-
Tpax TOCTPOEHELI TPH TOAYEpyra. Hoxa;kHTe, YTo ILIONI&AL I0-
JAVEPYTa, DoCTpoeHHOTO HA THIOTeHV3e, paBHa cyMMe ILIOINameil
HOJAYKPYIOB, LIOCTPOEHHBIX HA KATETAX.

1217 M3 kpyra, pagnmyc xoroporo 10 eM, BnIpesaHn cexTop ¢ AVIOH B
60°. HallauTe naolmalh ocTARIICHCA YacTH Kpyra.

Hauna DN PYMHOC I W
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1218 IInomags cexTopa ¢ IeHTPAJABLHBIM YIVIOM T2°
pasea S. Haiinure paguyc cexropa.

1219 Cropona xBazpara, HU300PAXMKEHHOI'O HA PUCYH-

®e 354, pasna a. Buumesawre moomanbs 3aKpa-
IIIeHHOoH (PHUTVPEL.

1220 HoxaykuTe, YTO ILJIONIAAL S KPVIOBOTO CeKTOpa
paguyvea £, orpaHHYeHHOIO AVIOH ¢ pajHaHHOM -

1|'5R2

MepOoH ¢, BEIMHCIAAETCA 0o QopMyle S = Puc. 354

Bonpocs! ana nosropenus kK raase XIII
1 FKaxoil MHOroOYroJdbHME HA3BIBaeTCA NIpaBHIbHEIMT IIpupBeguTe
NpHEMephl IPABHILHBEIX MHOTIOYIOJIbLHUKOE.

2 Brpipegure OpMYAY 104 BLIYHCICHHA VIVIA TPaBUILHOTO R-YTOIL-
HHEA.

3 Cdopmynupyitirte u joxaxure rteopeMmy o0 OEPYHHOCTH, OLUCAH-
HOH OKOJO MPABMILHONO MIOTOVIOJLIHEKA.

4 ChopMyIHpyHTe H JOEAKHTe TeopeMy 00 OEpPVEHOCTH, BIIHCAH-
HOM B HPABUJBHBIA MHOTOVIOJBHHE,

5 BripeguTe GQOPMYIV IJA4 BLIUHCICHHA IIoIagy _ TpaBUNbLHO-
ro MHOTOYIOJLHHUKA uepes ero LepHMeTp U Paguyc “BIIHCAHHOM - o+
OKPYHHOCTH.

6 BreieguTe GQOPMYILI AJA BLIYHCISHHZ CTOPOHLI IPABHJILHOTO

f-YIOJBHUKA M PAJHycA BOUCAHHOM B Hero OKPYMHOCTH Uepes
pPagye OTMTHUCAHHOW OKPYAHOCTH,

7 Kax BrIpa:xaoTcd CTOPOHLEI OPABHJBHOTO TPEYTOJLHHKA, KBagpa-
Ta K llpﬁﬂld..flbl:lﬂi‘ﬂ meCTUyroJdeBHUEKA '-lepES pﬂﬂﬂ}"ﬂ Ollﬂﬂﬂ.ﬂﬂﬂﬁ

ORPVIHKHOCTH T

8 BreieguTe (QOpMYJIY AJA BRIUHCIEHHA JIHHB OKPYIKHOCTH, HC-
HOJAL3YH €€ IPAngVCHYI0 Mepy.

9 Ob0sacEWTe, Karoe guceao oboszHagaerca OVKBOM T M 4eMy PABHO
ero NpubIILKEeéHHOe 3HAUeHHE.

10 Bemeaure dopMyy A8 BREIYHCIEHHS JJIHHBI IYTH OKPYHHOCTH,
HCIIONE3YVA €€ rpagycHYIO Mepy.

11 FKaxoii yron HaselBaeTcea vivioMm B 1 paguman?

12 OO6mscHUTE, KAK CRASANLI TPaAyCHAS W PaHaAHas Mephl OJHOTO
H TOTO e yrJa.

13 Brieepure dopmMmyily AJH BBEIYUMCIEHUH JJIMHLL IVIM OKPYIHHOCTH,
HCIIOAL3YVA €€ paguadnyio Mepy.

14 Brpegure dopMyIyv II4 BRIUHCISHHA ILIOIOATH EpPVra.

3 '0 Faonsa XITIT



16

1221

1222

1223

1224

1225

1226

1227

1228

Yro Taroe Epyrosoi cerTop? BriseguTe QopMyIvV A BEIUHCIE-
HHS TLIOEAT KPYTOROTO CEKTOPA,

Yro rarkoe kpyrosoi cermedr? OObACHUTE, KAK MOM{HO BLIYHCIHTH
€ro ILTONIATT.

,H‘DII OJIHHTEJbHbBIC Sa/laY1H

CHOJMBKO CTOPOH HMeeT NPaBHJLHBIH MHOTOVIOJABHHK, OIHH H3
BHEIIHHX VIJIOB KOTOpOTO papeH: a) 18°; 0) 40°; B) 727; r) 6077
Ha cropoiie TpaBHUJILIONO TPEYTIOALHHKA, BIHCAHIOND B OKPYH-
HOCTE pajguyca 3 M, DocTpoeH KeampaT. HaliauTe paglyce OKpVIE-
HOCTH, OINUCAHHOH OKOJIO KBAJAPATA.

Hafinure mepyMeTp OPaBHIABHOIO INECTHYTOIBHUKA
Ay AAA A A, ecin AA,=2,24 cm.

HaligpTe OTHOIICHHE [ePHMETPOB IMIPABMILHOTO TPeyroJdLHH-
Ka ¥ KBaApara: a) BIMCAHHBIX B OJHV H TY Ke OKPVIERHOCTL;
0) OMHCAHHEBIX OKOJO OJHOH W TOH 7Ke OKPYRKHOCTH,

HMuaronamnm A.A, 1 A, A, TPaBUILHOTO ABEHAANATHYIOJILHUEA TIe-
peceratorea 8 Tourke B (puc. 355). Horamure, 4To: a) TPEYroib-
nuEn A A.B u A;AB panocroponnne; 6) A, A;=2r, roe r — pa-
OIUyCc BIINCAHHOH B IBeHAIIIATHVTOILHHK OKDY:HHOCTH.

Huaronamm AA, w A,A, TOpPaBMIBLHOTO [eCATHYIOJbLHHUKA
AlA,. Ay, BINCAHHOTO B OKPYMKHOCTE paguyca R, mepecexa-

wores B Touxe B (pue. 356). Jowamure, uro: a) AfgEsLafrom/matenalioo

0) ANAAB u ABA,O— nofobAakie paBHOOEIPEHHBIE TPEYTOE-

HUEH; B) A A, —-A A =R,

B kpyr, mioiajige KoToporo pasHa 3671 cen, BIOHcCAH NPABHIbHBIN

mecTHyroabHHE. HalianTe cTOPOHY 5TOre HIECTHVIOJILHHKA H ero

ILI0OIAlE,

Kepaapar A4A.A. A, RoHcan B OKPY:RHOCTE paiuyca R

(puc. 307). Ha ero cropoHaxX oTMeueHBI BOCEMBb TOUEE TakK, 4YTO
) &

AKuTE, UTO BochMuyvroaruux B,C.B,C.EB.,C,B,C, npaBUIBHLIH, H

BLIpA2HTE IIIOMIIANEL STOI0 BOCBMHYTOJIBHHKA dYepes paguye R.

Puc. 355 Puc. 356 Puc. 357

Hauna ONpYMHOCTTU
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1229 m 3a gea 0bopoTa II0 KPVIOBROH OPOHTEe BOKPYI SeMAH KOCMHUEe-
CKHI Kopabnrbk nmpojenan novrek 84 152 km. Ha xawxoll BricoTe HaJ
HOBEPXHOCTHH) SEMIM HAXOAUTCHA KOPab/b, €CIH PAgHYVC SeMIH
paBen 6370 xm?

1230 HafimuTe IIHHY OKPYVKHOCTH, BINCAHHOH B poMO, eclIM:

a) aumaroHann pomda pasHsL 6 ¢cMm 1 8 o
D) cTopoHa pom{a PABHA @& W OCTPBIN VIOJ PABEH .

1231 JlecHoit yuacroxk umeer dopmy epyra. Yrodsl oboiitu 3101 yua-
CTOK TI0 OOYINKE, MAA CO CKOPOCTRIO 4 KM/, HYyKI0 3aTPATHTEL HAa
45 MuH 00IbIIe, YeM IJd TOT0, UT00RI IIepecedb ero II0 JHaMeTpy.
Haipure pimEy oUyIOEHd JAaHHOID VUACTHA.

1232 B mpaBHIBHBIH MHOTOVIOJBHHE BIHCAHA OKPVIRHOCTL. JloKaskKi-
Te, YTO OTHOIIeHHe ILJI0ILALH KpPyra, orpaHHUYeHHOTO 3TOH OKpPVHE-
HOCTRIO, K MAOIMAIT MHOTOVTOJRHWKA PABHO OTHOIMEHHWIO IJAHHEI
OKPVKHOCTH K IIepHMeTPY MHOMOYVIrOJLHHKA.

1233 Purypa orpannyera 00JbINUMHA IYTAMK ABYX OKPYIKHOCTEH, MMe-
TOMIHX ODINYI0 XOpny, IOAHHA KOTOpOH paBHa 6 cv. Jnag omgmod
OKDPYIKHOCTH 3Ta XO0pAa ABJNAETCA CTOPOHOH BIHMCAHHOTO KBAIDA-
TA, QA8 APYroi — CTOPOHOH HOPABHIBHOTO BIHCAHHOTO IIECTH-
yroasouka. HalizuTe cyMMy AJMI DTHX AVT.

1234 OcHopaHuUsH TpAlleUUH, OKOJ0 KOTOPOH MOMHO OLHCATH OKPYIH-

HOCTE, paBHEl 4cm 1 14 ¢m, a oaHa W3 DOKOBRIX CTOPOH PARHA

13 cm. HatfinpTe DIUEY ONHCAHHOH OKPVHKHOCTH. CkayaH ¢ vk.com/material100
1235 Bricora mpSMOYTONBHOTO TPEYTOILHWKA, TPOREJEHHAS K THIIOTE-

Hy3e, pasfiendeT TpPeyVIrodbHHEK Ha OBa IIOJODHBIX TpPeyroJLHHKA

(cM. sagauy, o. 71). HoramxuTre, 4TO OTHOLIEHHE [JIHH OKDYMHO-

CcTEl, BIMCAHHBIX B 3TH TPEYIOJILHUKY, PABHO Koa(D(PUIHEHTY I10-

I00HA 3THX TPeyIOIbHHKOB.

3ajaum Ha NMOCTPOeHHe

1236% Ilocrpoiite UpaBUIBHBLIA BOCBMHYIOJALHHUE, CTOPOHA HKOTOPOI'O
paBHa JAHHOMY OTPe3Ky.

1237% lansr ama wpyra. IlocTtpofiTe Kpyr, TA0mMagh KOTOPOTO PaBHA
CYMMe ILTOIafeil TAHHBIX KPVIOB.

1238 E Okon0 AaHHON OKPYIKHOCTH ONMINHTE: a) NPABUJIbLHBIN Tpe-
VIOJALHHE; 0) OpaBUILHLIA NICCTHYTOILIHK,

1239 E Orono AaHHOH OKPVYKHOCTH ONHUIIHTE: a) NPABHJIBLHBIN YeThl-
PEXYTOJABHHUE; () OPaBUABHBIN BOCEMHYTOJIBHIK.
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'napa XIV

IIpeo6pasoBaHus MIOCKOCTH.

N JABMKeHU s

. NOBO «ABWXEHWEe» BaM 3HAKOMO. A 4TO OHO 0O3Ha4YaeT B reo-
Yo~ N meTpun? Ckopee Bcero, Bel cpa3y npeacraennete cefe kakoe-
14 nmbo nepemewleHne ¢urypsl 683 WCKaxeHws €8 pasmepos, ua-

MEHEHWE NONOXEHWA MO OTHOWEHWIO K apyruMm dwurypam. B ston
mage Mbl MO3HAKOMWUMCA C NOHATWMEM B3aWMHO OAHO3HAYHOrO OTO-
GpaxeHns nNnockocTn Ha cebs (npeobpaszosaHuem nnockocTw). 3a-
TEM, ONPEenenve NoOHATHE OBWXEHWH, W3y4YMM HEKOTOpbIE ero Bnabl
n ceBoicTBa., Bel yBeguteck, 4TO OBMXKEHWA NAOCKOCTW ABNAIOTCA
: TEMWU CaMbIMKW HANOXKEHWMAMKW, KOTOPLIE Mbl NMPUMEHANW ONS onpe-
AeneHns paseHcTBa GuUryp v nadyyeHns ux ceoicTs. B paHHoW rnase
Bbl y3HaeTe, 4TO C NOMOLWLID OBMXEHWW YOAETCA Haxo4WTe Kpacu-
BbIE PELEHUA PasNU4YHLIX MEeOMETPUHECKWUX 3ana4, NO3HAKOMUTECH
C NOHATWEM BHYTPEHHEN CUMMETPUKW durypsl, NONbITAETECH NOCMO-
TPEThL Ha OKPYXaLWWE HAC NPeaMEeThl C TOUKW 3pEeHUA OBUXEHWNA,

m_ﬂmﬁpﬂiﬂfﬂﬁyﬁ_@@m@_m

122. Oro0OpakeHne ILIOCKOCTH Ha cebd

CrauaH ¢ vk.com/material100

IIpepcraBum cebe, 4TO KaMKIOH TOYKE ILJIOC-
KOCTH COIIOCTABJAeTcHA (CTABHTCS B COOTBETCTBHE)
IO ONpefeIEHHOMY IIPABHJIY KAKAaA-TO OJHA TO4YKA
9TOH Ke MJIOCKOCTH, IpHYeM Jbad TOUYKa IJIOCKO
CTH OKA3BIBAETCH COMOCTABJAEHHOH HEKOTOPOM eHH-
CTBEHHOH TOYKE.

Taroe coorBerTcTBHE HAZLIBASTCH BIAHMHO O71-
HO3HAYHBIM OoTOOpaKeHUeM IJIOCKOCTH Ha celsa uman
npeofpazoBaHHeM IJIOCKOCTH.

PagTHUeCKH MBI ViKe BCTpedaJHuch ¢ mpeobpa-
30BAHHAMH IIJIOCKOCTH — BCIOOMHHM oceByI0 (. 44 P
H 45) 1 meHTPAJBHYIO cHMMeTpHH (m. 53). ‘?——qj_-_.M‘

IIpu ocesoil cummeTrpun ¢ ockio g (puc, 358)
Kamaoi rtouxke M OUIOCKOCTH COOTBETCTBYET CHMME-
TPUUHAR ell Touka M, oTHOCHTeNEHO UPAMONI 4 (ecilu

roura M ne:HUT HA IPAMOH @, TO OHA CUMTAETCH CHUM- a
MeTpHUHOH camoi cebe). IIpu stoMm mrodasa Toura M,
OKA3bIBAETCA COMOCTABIEHHOH HeKOoTOpoH Todke M. Puc. 358

fIprotpazosanua
3 13 AACCKOCTU.
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IIpu meHTPANBLHOM CHMMETPHH ¢ IeHTpoM O
(prc. 3859) Kax ol TouKe A ILIOCKOCTH COOTEET-
CTBYET CHMMETpHYHAaA eH Touka A4, OTHOCHTEeJLHO
Toukn O (Touka O cuymTaeTcd CHMMETPHYHNOHN ca-
moit cebe), Ilpm srom mrobas Touxa A, oxaswIiBaeT-
¢Sl COLOCTABJIEHHOH HEKOTOPOH Touke A.

Ecam Touka npu HeKOTOpoM npeobpazoBaHUN
COOTBETCTBYET caMma cede, TO OHA HAZLIBAETCH HEIOI-
BIZKHON TOYKOH IaHHOro npeodtpaszopaHmd. Ocepasz
CHMMETPHA HMeeT NPAMYI0 HeNOABHKHBIX TOYEK —
ock cuMmMmeTpuH. lleHETpanpHaa CcHMMeETpPHA HMeEeT
eIMHCTBEHHYIO HENMOABMKHYIO TOYKY — IEHTP CHM-
METPHH.

IIyers F — rarasa-nmubo Gurypa 1 Kasmgoi eé
roure M npeodpazoBaHie ILIOCKOCTH CTABHT B COOT-
BeTcTBHe TOUKy M,. B peayabraTe npecdpasoBaHUA
OOJIVIHM HeKoTopyo ($gurypy F. ®@urypel F, u F
HASRIBATIT COOTBCTCTEBCHHEBIMI mp| JaHHOM ﬂpﬂﬂ'ﬁ'
pasosanun. I'oBopar rax:xke, uro ¢urypa F mepe-
xoauT B murypy F,, a urypa F, nonyyena uz ¢u-
rypsl F IIpu sagaHHOM OpeodpasoBaHHU [IOCKOCTH.

123.IlonATHe TBUMKEHUA TLIOCKOCTH

yere M m N — pBe nrobbie Ttourm, a M, u
Nl — COOTBETCTBEHHLBIS WM TOYKI llpl{l HERDTDPOM
npeodpasoBaHuU ILN0cKoCcTH. ['OBOPAT, uTO mpe-
obpazoBaHMe IJIOCKOCTH COXpaHAeT PpaccTosAHHe
MeKIY TOUKAMH, eCJH pABHBI AJNHHBI OTPE3KOB
MN=M/N,. Jlioboe npeodpasoBaHHEe IIJIOCKOCTH,
COXPAHSIONEee PACCTOTHNE, HASKIBAETCH JBHIKCHH-
eM (I1H mepeMemeHEneM) ILTOCKOCTH.

Ocepasa cHUMMETPHUHA M UEHTPAJIBHAA CHMMe-
TPUA — 3TO NpUMepsl Au:xeHunil. Jlna ocepoil cum-
METPHUI COOTBETCTBYIOIIIee CBOHCTBO — COXPAHATH
PACCTOAHHUA MEXKJAY TOUKAMH — MBI JOKA3AIH B
nyagTe 45, Iomssyses pucyaxamu 360, a—e, o
KayKHuTe CaMOCTOATEe/NIbHO, UTO HeHTpajbHad cUMMe-
TPHA COXpPAHAET PACCTOAHHE MEKY TOUKAMM.

HokaxxeM cleQyioIIyi0 TEOpeMY.
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Teopema

JlokazaTenbeTBO

[Ivers npu 3agaHHOM [ABHMYKEHHMM IIJIOCKOCTH
roHNbl M 1 N orpeska MN orobpaamnTcd B TOUKK
M, 1 N, (puc. 361). oraxkem, UTo Ha:KJad TOUYHA
orpe3ka MN orobpamaercd B HEKOTOPVIO TOUKY OT-
peska M N, Ilyere P — mpowsBoabHAd TOYKA OT-
peska MN, P, — roura, B HOTOPYI OTOOpasKaeTcH
roura P. Torma MP+ PN =MN. Tax rak opu apm-
JKEeHUH pacCcTOAHUA COXPAHAKTCH, TO

MN,=MN, M\P,=MP u N,P,=NP. (1)

W3z pasencts (1) monyuaem, uto M, P, + PN, =
=M N,, 1, 3Ha4YUT, TOYKA P; JeKHT Ha OTpe3Ke
M N, (ecan IpeAnoOI0sKHTE, YTO 9TO HE TaK, To bDyaer
BBINOJHATHECA HepaseHcTBo M, P, + P, N,>M N)).
Hrar, Tourn orpeska MN orobpa:kaloTcd B TOUYEH
orpeska M,N,.

Hy:;xH0 elmé goxazaTh, UTO B KaMKIAVID TOUKY
P, orpeska M N, orobpaskaerca Kakaa-HNOyAL TO4-
ra P orpeara MN. [oram:xtem sro. lyers P, — upo-
H3BONbHAA TouKa oTpeska M,N,, m Toura P mpu
3aJaHHOM JBH}KeHHH oToOpaxkaercd B Toury F,. HUa
cootHommenui (1) u paBencrBa M N, =M P +P N,

claelyer, 4To
MP+PN=MN,

M, 3HAYWT, TOUKA P jesmur HA oTpesxe MN.
Teopema nokaszaHa.

Crnencreue

[Ipn paBmikeHMH TPeyroJbHHK oTOOpakaeTcsa Ha
PABHBIH €My TPEYroJbHHE.

B camom gene, B cHAOy A0OKA3aHHOM TeopeMBbI
IIpH ABMMKEHNH KayKJad CTOPOHA TPeyroJbHHKAa 0TO-
Opaxaercda HA paBHBIH eil OTPe30OK, MO3TOMY M Tpe-
VroJIbHUK oTobpaskaeTca HAa TPeyroJbHHK C COOT-
BEeTCTBEHHO PABHBIMH CTOPOHAMH, T.e€. HA PaBHBIH
TPeyroJbHHUK.

315
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IMoneaysace noxaszaHHOM TeopeMoOil, HETPYIHO
yOeauThCA B TOM, 4YTO IPH JBHKEHUH NpAMAs OTO-
Opaxkaerca Ha NPAMYIO, JIVY — HA JIVY, & YroJl — Ha
pPaBHBIH €MV YTroJ.

124*. HanoxeHusa M IBHIKEHHHA

HanomaMM, 4YTO0 B HAIOEM
Kypce TreOMeTpHH PaBeHCTBO (PUTYP
onpeaenaeTcA ¢ MOMOIIBI0 HAJOMKEe-
Haii. MsI roBopum, urto (purypa P
pasHa ¢urype @, ecan purypy P
MOMHO COBMECTHTH HAJOMKeHHEeM ¢
(purypoit D,. Ilonarne nanoxenuns
B HAIIEM KYpCe OTHOCHUTCH K OCHOB-
HBIM NOHATHAM T'eOMeTpHH, I03TO-
My oIlpeiesieHHe HAJIOKeHH:A He Ja-
erca. llog manoxennem purypsr P
Ha (urypy P, MBI MOHHMaeM HEKO-
Topoe orobpaskenne ¢urypsl © Ha
¢purypy @,. Bonee Toro, Mmel cuuTa-
eM, 4YTO MNPH 3TOM HE TOJbKO TOYKH
(hurypsr @, HO M nwbad ToOYKA MJIOCKOCTH oTobpa-
JaeTcd B ONpeleléHHYIO TOURY ILIIOCKOCTH, T. €. Ha-
J0/KeHHe — 3T0 oToOpakeHHe MJIOCKOCTH Ha ceds.

OmHaxko He BcAKoe oToOpa:KeHHe ILJIOCKO-
cTH Ha ceba MBI HaspiBaeM Hajgo:xkeHmem. Hamosxe-
HHA — 9TO TaKWe OoToOpaskeHH#A IJIOCKOCTH Ha cedd,
KOTOpbIe 00JaJalT CBOHCTBAMM, BBIPAYKEHHBIMH B
akcuomax (cm. npunosxkenume 1, akcumomblr 7T—13).
ITH AKCHOMBI MO3BOJHIOT JOKA34Th BCE Te CBOI-
CTBA HAJNOMEeHWiIl, KoTopkle MBI cebe mpejacTaBiIfeM
HarmAJHO H KOTOPBIMH IOJb3yeMcA IOpPH [oKasa-
TeJILCTBE TeopeM H pemeHHH 3agad. Jloxakem, Ha-
NPUMER, YUTO NPH HAJNOKEHNHH Pa3IHYHBIE TOYRH
oTOo0OpaRKaAOTCA B PA3IHYHBIE TOYKMH.

B camom nene, npeanojso:uM, 4TO 9TO HE Tak,
T. €. IIPH HEKOTOPOM HAJOMKEeHHUHM KaKHe-TO JBe TOY-
Ed A 1 B orobpazkawTcd B OJHY U TY e Toury C.
Torpa gpurypa @,, cocroaman U3 Touek A u B, pas-
Ha ¢gurype @D, cocrodmed u3 oaHoi Tourku C. OT-
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ciojga caeapyer, yro D,=@, (axkcuoma 12), r.e. npu
HeKoTOpoM HasoxkeHHH (purypa @, orobpaskaerca B
(urypy @,. Ho sTo HeBo3aMOKHO, TAK KaK HAJIOKe-
Hue — 3T0 oToOpakeHuwe, a npu Jwbdbom oTobpake-
HHH TOoUKe C CTABHTCH B COOTBETCTBHE TOJNBEO OJHA
TOUYKA MJIOCKOCTH.

M3 noxasaHHOTO VTBEepP:KIEHHA CIeAVeT, UTO
IpH HAJOMEeHHH OTpPe30K orobpakaeTcsd HA PABHBIN
eMy oTpe3ok. JleficTBHTENbHO, NYCTh NPH HAJOMKE-
HHUH KoHOBI A H B orpeska AB orobpaxkamTcad B
Ttoux A, u B,. Torma orpesox AB orobpamaerca
Ha orpesok A,B, (akcuoma T), u, ciaegoBaTesbHO,
orpesok AL paeeH orTpesry A, B,. Tak wkar pag-
HEIE OTPe3KH MMEIOT paBHbIe NJHHBI, TO HAJIOeHHE
ABIAeTCA OTOOpaKeHHMeM IIJIOCKOCTH Ha cebsa, co-
XPAHSIOIUM PACCTOSHUA, T. €. J0doe HAJOEKEeHHE
ABJAETCH ABMAKEHHEM IJIOCKOCTH.

[okaxeM, UYTO BepHO B 00paTHOE VTBEDEISHHE.

Teopema
Jwboe IBMIKeHHE ABJAAETCH HAJOKEHHEeM.

JokazaTeJbCTBO

PacemoTpuM nDpoH3BOJBLHOe ABH:KeHHe (000-
3HaYUM ero OVKBOH &) ¥ JOKayMeM, UTO OO ABIH-
ercAa HajgoxeHunem. Bosbmém rarkoii-Hubyab Tpe-
yronbHHUE ABC. Ilpu nBu:eHnd g oH oTodpakaeTcs
Ha paBHBIH eMy TpeyroasHHK A, B,C,. Ilo onpegese-
HHIO PABUBIX TPEYTOJLHHKOB CYIICCTBYCT HAJTOMKE-
nue f, opu xkoropoMm Toukn A, B u C orobpaxawres
COOTBETCTBEHHO B ToukHn A, B, u C,.

Horaxenm, UTO ABHMKEHHEe g COBIAJAET C HAMO-
scenrem f. IIpegmonosumM, 9To 910 He Tak. Torga ma
ILIOCKOCTH HalgéTesa xoTs Obl 0gHA Taras Touxa M,
KOoTOpad OpH ABH:eHHH £ oTobpaskaeTcd B TOUKY
M,, a Opu HaloXeHHH [ — B »Ipyryio Toury M.
Tark kax TpH oToOpamenuAx [ W £ coxXpandnTca
paccroAHuA, 70 AM=AM,, AM=AM,, noaromy
AM, =AM, T.e. Toura A, paBHOVAAJIEHA OT TO-
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yer, M, u M. (puc. 362). AHaloIrlYHO JOKASLIBA-
ercd, 4To ToukH B, 1w C, paBHOVIajleHBI OT TOYEK
M, m M, Orcroga cmegyer, 410 TOouKHm A,, B, u
C, JmekaT HA CepPeHMHHOM HIePOEeHIUKYISDEe K OTpes-
ry M,M,. Ho 310 HEBO3MOKHO, TAK KaK BepIINHBI
TpeyroabHuKa A, B,C, He neaT Ha OJHOHN IIPAMOH.
Taxum obpasom, orobpamennda f ¥ £ COBIaJamoT,
T, &, IRMKEHHE £ SRIFSTCS HAJOMKEHIEM, A B
Teopema goxasaHa.

Cnencreue it
IIpn asummenun nwban ¢urypa orodpamkaercsa Ha C
paBHyH el urypy. Puc. 362
Jamauu

1240 HoxamxmuTe, 9TO OPH 0CeBOH CHMMETPHUH JIOCKOCTH!
a) npsamasi, UAPAJJENBHAH OCH CUMMeTpuu, orodpazxaercs Ha
TPAMYIO, TAPAIJIETEHVIO 0CH CHMMETPHH;
0) mpamMag, IepImeHIHKVISpHAd K OCH CHMMETPHH, oToOpasKaerca
Ha cebdd.

1241 JloxaskHuTe, 9TO OPH NCHTPAILHOH CHMMETPHH IJIOCKBETH L vk.com/material100
a) mpamMasg, He IPOXoIAllad depead LeHTP CHMMeTPHH, oToOpaXka-
eTcA Ha IapaillellbHVIO eil IIpAMYIO;
D) mpsaMan, IPOXOIAIAA Yepesd MeHTp CHMMeTpuH, 0Tobparkaercs
Ha cedd.

1242 HoraxuTe, UTO HNpH ABHMKEHHH YI0OJ oToOpamaeTcda Ha PABHBIH
eMY VIOJI.
Pemenne
IIyeres npw gasHOoM asu:xeHund yroj AQB orobpamaerca HA yroa
A,0,B,, npuuém Tourn A, O, B oTobpaykaoTcd COOTBETCTRECHHO
B TO9kH A, O, B, Tax xax npd IBHUKEHHH COXPaHAITCA pac-
croAHUA, To OA=0,4,, OB=0, B,. Ecinu yron AOB #epassepHy-
ThIi, TO TpeyroarHuKn AOB n A 0O,B, paBHRE 110 TPEM CTOPOHAM,
u, caegosarensHo, LAOB=-2A0B,. Ecau yron AOB passépuy-
TBIH, To ¥ yroa A,O,B, pasBépHYTHIH (JOKAXXHUTe 3T0), IIO3TOMY
3TH YIJIbl PABHBI.

1243 JloxaykuTe, UTO NPH IBMKCHUH YETBHIPEXYIOJALHHK oTOOpazaeTca
HA YeThIPeXVIOJILHIK.

1244 JlowayKuTe, 9T0 TPHW JIBMREAWH TapPaIielbHable TIPAMEIE OTOOpA-
JKATOTCA HA IapajllelbHBEIe IPAMEIe.

1245 HMoxaxRuTe, 94T0 IpPY OBMKEHHH: 8) OapajuieorpaMmM OTodpaka-
eTcA HAa IapajieJoTpaMM; ©) Tpamenua orobpaskaeTca Ha Tpale-
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nuio; B) pom0 orodpaxxaercsa Ha poM0; I') NpAMOYroJibHHK oTOoDpa-
FKAETCHA Hi IPAMOVIOJIBHHUE, 8 KBAAPAT — HA KBAJAPAT.

1246 JJoxakHTe, UTO TPH IBHMKCHHH OKPYVKIOCTL OTOOpazkaeTcs Ha
OKDPV:KHOCTEL TOTO e pagrycea.,

1247 Horaxxure, uro orodpaskeHue ILIOCHOCTH, LPU KOTOPOM HAMJIAH
TOYKA OToOparKaeTca Ha cebA, ARIAETCA HAJOREHUEM,

1248 ABC u A,B,C, — npousBoJEHEIE TpeyroasHHKH. [lokakure, 4To
CYINecTBYeT He DoJiee 0JHOr0o JABMIKEeHHMHA, IIPH HKOTOPOM TOUYRH
A, B n C orobpamawres 8 Touxw A, B, C.

1249 B tpeyroasHukax ABC umw AB,C, AB=AB,, AC=A,C,, BO=
= B,C,. lokauTe, UYTO CYIIECTEVET IBHEHHE, IIPH KOTOPOM TOU-
ku A, B u C orobpamarorea B Toukn A, B, u €|, 1 npuTroM ToIb-
KO OJTHO.

Pemenne

ITo vemoBwio 3agasn TpeyroasHUKT ABC nw A B,C, paBrasl o Tpém
cropoHam. CnegopaTenbHO, CYINECTBYVeT HaJNOMKeHHe, T.e. IBHIKe-
Hue, upu xoropom Touxu A, B u C orofpaawress cOOTBETCTEEH-
HO B Toukn A, B, u C,. 310 ABMIKEHNE ABIIETCH €IMHCTREHHEIM
IBHKeHHeM, OpH KoTtopow Touku A, B 1 C orobpamxamTeda coOOT-
BETCTEEHHO B TourH A,, B, u ¢ (zanaua 1248).

1250 Horaxure, 4TO ABA NAPALIETOTPAMMA PABHBI, €CJIH CMEeRHBIE
CTOPOHBI M ¥TOJ MeMIY HUMH OJHOIO HapallielorpaMMa COOTBeT-
CTBEHHO PABHLI CMeXHBIM CTOPOHAM M VINIY Menny HUMIaHpyrorem/ matenalloo
MAPAJIIEJIOT PAMMA..

1251 Hamnor ase npambie ¢ 1 b, ITocTpoiiTe mMpaAMYyIO, Ha KOTOPYIO OTO-
dpasKaercd IpAMAad b IPH 0CEBOH CHMMETPHH ¢ OCRIO d.

1252 auw npamas ¢ u uverbsipexyronsaur ABCD. Ilocrpoitre dury-
pyv F, na xoTopyvio oTobpasaiacTed JAaNILIH YCTLIPEXYTOILIIHK TPH
OCEBOH CHMMeTPHH C ochbio d. UTo npeicraeader codoll durvpa F?

1253 m Kak#ue M3 craeAVIOIIHX VTBeP:KIA€HHH cIOpaBejJHBBI: 4) ecaH
GUTYPHE F H F, cHMMeTPpHYHEL OTHOCHUTEILHO TOUKH (J, To QUTrypa
F, noayuena IMeHTpAILHOH cuMMmerpueil ua durypet F; 0) ecnn
Gurypsl F 1 F{ cHMMETPHYOLI OTHOCHTEILIO TIRPAMONH £, TO (PHTY-
pa F moxyueHa oceBoH cHMMeTpHell Ha GUTypsl F,; B) ecnn Gury-
pa F| moayudena ABMMKeHHeM ILIOCKOCTH u3 Gurypet F, o F u F
CHMMETPHYHLI OTHOCHTEILHO HCKOTOPOH NpaMom?

1254 aunel IBe ODpamble @ X & . [HoKamuTe, UTO CYOIECTBYET IBHe-
HUe, KoTopoe oro0paiaer HPAMYIO ¢ HA LIPHMYIO d,.

1255 Jloxgayure, 4TO TMOCAETOBATETHLHOE BREITOJHEHWE JBYX JABHIKEHUH
II0CKOCTH ABJIdeTcd ABMIKeHHeM ILJIOCKOCTH.

1256 Durypa F, nonyuena us Gurypsl F ocepoli cumMMeTpHell ¢ ockio I,
a (urypa F; — u3 urypsr F neHTpaIsHON CHMMETpHeH ¢ IeH-
TpoM B Touke (. PaBam au urypel I, u F.? OreeT obocHylTe.

[Ipeofdpazosanus
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1257 HoxamuTe ciefVIOllHe YTBep:EIeHHA: a) ecan (qurypa P pasHa
thurype &, To purypa @ pasaa ¢urype P; 0) ecau (urypa P pas-
Ha durype &, a purypa § pasua ¢purype R, to dpurvpa P parHa

dburvpe K.

@_ IlapayieIbHBIN IIEPEHOC W ITOBOPOT

125.I1apanneasHBIN TEPEeHOC

[Iycte @ — mganuei BexTop. Ilapajreasasiv
[epeHoCcOM HA BEKTOD & HasklBaeTcd OTOOpa:keHue
ILIOCKOCTH HA cels, Ipu ROTOpoM rRamzas rouxsa M
oToOpas;aercd B Taxkvio Touky M, 94To BexTOop MM,
PaBEH BEKTOPY a (puc. 363).

ITapannenbHLIH NDEePeHOC ABIASTCH IBHIMKEe-
HHEM, T. e. oToOpasmenreM MNJIOCKOCTH Ha ceba, co-
XpaaaommuM paccroaana. [Hoxamem sto. Ilyers

OpH IapalielbHOM IIepeHoce HA BeKTop a Tousu M
u N orobpamarorca B Touxkm M, u N, (pmuec. 363).
Tak xax MM, = r_z}, NN, = E, o MM ,=NN . Orcroga
caenyer, uro MM, || NN, » MM =NN,, nostomy
YeTLIPEXVIoOAbHuE MM, N, N — mapaiieiorpanMm.
Cneposarensno, MN = M ,N,, 7. e. paccTosune M-
ay roukamu M u N pasHo pacCcTOAHWIO MEHIy Tod-
kamu M, u N, (cayuam, xorga touxku M u N pac-
MOTO/KENLI Ha TPAMOH, TapalidelhHol BEeKTODRY d,
paccMOTpuUTe camocTosaTenbHo). Takum obpasom, na-
pajlieNbHBIH TepeHOC COXPaHAeT PACCTOSAHHSA MeiK-
IV TOYKAMH M IIO3TOMY IpeAcTaBjsgeT cobol JBHMe-
Hue. HarnagHo 2TO ABHIKeHHE MOKHO NpPeICTABHTH
cefe KaxK CABHI BCell ILIOCKOCTH B HaIpPaBJIeHHH
AAHHOrO BEKTOPA a Ha ero IJIHHY.

B cmvuae, Korma BeKTOpP a HYJIeBOH, Ka:KIad
TOUKA [IOCKOCTH oTofpakaercs Ha ceds, T. €. HBJIHA-
eTcsA HenoABHM;KHONU Toukol. IIpeobpazoBanme miocko-
CTH, IPH KOTOPOM KaiK/Iad TOYKA ABIAETCA HEIIOXBHIK-
HOH, HA3LIBAETCST TOKICCTBCHHBIM TPeodpasoRAHNEM,

[TapannenbHbIH MEpPEeHOC HA HEHVJIEBOH BeK-
TOP He MMeeT HEeNOJBHKHBIX TOYeK.
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126.IloBopoT

OTMeTHM Ha MIOCKOCTH Touky O (MeHTp moRo-
pora) u sagaxumM yroga ¢ (yron noeopora). Iloropo-
TOM TLJIOCKOCTH BOKPYTI Touku O Ha yroi ¢t HasblBa-
erTcda oToOpakeHNe IMJIOCKOCTH Ha ceds, IpH KOTOPOM
ramgaasg Touka M orobpamaeTcd B TaKyio Touky M,
uro OM=0M, u yron MOM, pagen « (puc. 364).
IIpu atom Touka ) ABadeTcd HeNoJBHMIXHOM, a Bee
OCTalbHBIE TOYKH IIOBOPAYHMBAIOTCA BOKPYT TOUKH O
B OAHOM ¥ TOM K€ HaImpaBJeHHH — II0 YacoBOH
CTpeJIKe MW IIPOTHB YACOBOM CTPEJKH.

IlopopoT ABaAsNeTCH ABHMAEHHEeM, T.e. oTodpa-
JeHHeM IJIOCKOCTH Ha ceddA, COXPaHAIINM PaccTo-
AHWAA,

Horamxem pro. Ilyers O — menrp nosopora,
(4 — ¥TOJ IIOBOPOTA IIPOTHB UACOBOH cTpelakH (Ciy-
yall moBOpOTA IO YACOBOH CTpejiKe paccMaTpHBaeTcHd
apamorngygo). JlomycTuM, "WTO mpH STOM IIOBOpPOTE
rouxknn M um N orobpamaworea B Tourkmn M, u N,
(puc. 365). Tpeyroasaurn OMN u OM N, paesBI
IO JBYM CTOPOHAM M YIVIV Moy auM#H: OM = OM,,
ON=0ON, u ZLMON=-2M ON, (nna cayiad, H30-
OpakéHHOTO Ha pHcyHKe 365, Kamablii M3 9THX
VIJIOB paBeH cyMMe yraa o 1 yria M, 0ON). Wz pa-
BEHCTBA  2THX  TPeYIOJILHHKOB  CJIeIveT, UTO
MN =M N, 7. e. paccrognuue MemRAy Touxamu M nu
N pasvO paccrosHMK Mexay touramum M, m N,
(coyuaii, gorga touku O, M u N pachoono:eHBl Ha
OAHOH NpaAMOH, PACCMOTPHTE CAMOCTOATENLHO).
Hrakx, moBopoT COXpaHAET PACCTOAHHA MEXKIV TOU-
KaMHM ¥ [09TOMY mpejcTasiadeT coboil ABHIKEHME.
ITO ABUMKEHHUE MOMKHO NpPeJCcTABUTH cebe Kak MoBO-
poOT BCeH IINIOCKOCTH BOKPYr JaHEHOH Toukm O Ha
JAHHBIH YTOJ .

Jameuanune,

ITopopoT Ha 180° BoxpyTr HeKoTOpoH Tourm O
ABJIAETCHA ILEeHTPAIbHOM CHMMeTpHeH OTHOCHTEJILHO
Toury () (06sscHUTE TOYEMY),
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1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

SaaauH

Haueprure orpesok AB wu sextop MM, TlocTpoiiTe oTpesok
A, B,, KoTopeill moJMyUaeTcd H3 oTpedka AL nmapaijlelbHBEIM IIepe-

HocoM Ha eBerTop MM,.

Hauepture TpevroasHux ABC, BexTop MM,, KOoTOpEIH He IapaJ-
—=

JdeJeH HM OJHOI M3 CTOPOH TPEYIOJIBHHKA, M BEKTOD &, HaPAad-

aenwueil ¢cropore AC. Ilocrpoitte Tpeyronsuui A B ,C), KOTODPHIH

noayJaeTcsa M3 TpeyroidbHHKa ABC napanielbHEIM IepeHOCOM:
-

a) Ha BerTOop MM, ; 0) na BexTOD Q.

Jlaasl papHODeapeHHBIN TpeyroabHUE ABC ¢ ocHoBaHumeM AC T
rarkaa Touka D ma opamoil AC, uro roura C JeMHUT HA OTpPesKe
AD. a) IloctpoiiTe orpeaor B, I}, KOTOPBIA Noay4YaeTcsa M3 OTPEe3Ka

2 —
BC napannensHbIM nepenocom Ha Bextop CD. §) Horamkure, uTo
geTeIpEXYTONsHIK ABB D — pasrobeapennas Tpanenisa.

HaHbl TPEYrOJBHHUE, TPAODEHHA H OKpPVMHHOCTE. l[locTpoure ¢ury-
PhI, KOTOPBLIE TMOAVIAIOTCA H3 9THX (DUIYP HapaldlcibHBIM Iepe-
—

HOCOM H& JAHHBIE BEETOD d.

Hamnl ABe mMapnl MapalledbHLIX TPAMBIX: @ |, b| b, npauém

a 4 b. Ilocrpoiite BEKTOP HAPAJIENBEHOTO HEPEHOCA, NPH KOTOPOM
IpAMEIe ¢ B b oToOpamaloTca Ha IPAMEIe & U b, COOTBETCTROIAGY

IlocTpoiiTe oTpezork A,B,, KOTOpEIH [DoJXyuYaeTcd H3 JaHHO-
ro orpeska AB HOBOpOTOM BOKPYI JAaHHOro ueHtpa (O: a) Ha
120" o uacoesoll crpesire; 0) HA 75° IIPOTHE YACOBOM CTPEJIEI;
B) ma 180°,

ITocTpoiiTe TPeyIOJLHHEK, KOTOPLIH HOJvuaeTcd M3 JaHHOTO Tpe-
yroabHHEa ABC moBopoToM BOKPYVI ToOUEHM A Ha yrox 1507 opo-
THB YaCOBOH CTPEIKH,

Touka [} aBnderca TOUYKOH OepecedeHHA OHCCEKTPHC PABHOCTO-
poHHero TpeyroaeHHEa ABC. [loxasmuTe, YTO IpH IIOBOPOTE BO-
Epvr Hee Ha yvroa 120° rpevronsaur ABC oTobpaiaeTca Ha cedd.

JlorammTe, 4TO NMPH TOBOPOTE KBAPATA BOKPYT TOUKHW TIepecede-
HHS ero amaronanei wa yroa 90° keagapar orodpaskaercs na cebs,

ITocTpoiiTe OKPYAHOCTh, KOTOpad IOAVUIAeTCd M3 JaHHOH OKPYIE-
HOCTH ¢ IeHTpom € IIoBOpOoTOM BOKpPYVr ToukH () Ha yroa 60°
TPOTHE HACOBOH CTPEdAKH, ecyan: a) Touku O u C He COBROAAIOT;
@) Tourkn O u C coBnagamT.

ITocTpoiiTe mpAMYI0 @, KOTOpad NoJyUYaeTcAd M3 OPAMOH a NOBO-
poToM BOKpPYTr TodrH O Ha yron 60° mo uacoBoH cTpelke, eclIH
IpaAMad d: a) He TPOXOAHT tWepes Touky O; §) mpoxoauT uepes
Toury O.

3 2 2 Magsa XTIV
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Pemenne
a) I[MocTpouM OKPY/RHAOCTE ¢ TMenTpom (), KOoTopas KacaeTcs mps-
MOH d (00BACHHTe, Kak 2To caenaTts). IIyverse M — Todka xacagn4.
Ilpu noeopoTe BOKPYT ToUkK O aTa OKPVHHOCTE OTOOpaskKaeTcHd Ha
cebs, & KacarteasHasg @ OoTOOPAYRAETCST HA HEKOTOPVID KACATENL-
HYVIO & (00BacHHTe modueMy). lln4a mocTpoeHnda NpaMoR @; IIOCTRO-
uM cHauana Toury M,, B KoTopvio oTobpaskaerca Toura M npu
noBopoTe BOKPYr Toukd O Ha yrous 60° mo uacoBo# cTpelke, a 3a-
TeM IPOBeAEM KACATENBLHYIO ¢ K OKPYMHOCTH B Touke M,

1269 Ecau opm mosopore BOKPYT TOYKH () HA HEKOTOPBIM YVrOJ IIpH-
Mafd ¢ MePexXoIHT B NPAMYIO &y, TO ¥IOJ MCEIYV NPAMBIME ¢ ¥ dy

aubo pageH yray moBopoTa, nHdDo AomnonlHAeT ero o 180°. Jora-
HKUTE,

1270 E Jlanbl ABa paBHBIX M &) nmapajuienbHbIX; 0) He napaiellbHbBIX
orpeskd. llocrpoiite nerrp () noBopora, OpHU KOTOPOM OZHH OTpPE-
30K oToOpayKaeTcd Ha JAPYIroi.

E Cummerpun Guryp

127.11lonaTne cummerpun (Ppuryp

CrauaH ¢ vk.com/material100

B Tom cayuae, Korma ¢mrypa orobpaixkaerca
Ha cebA npH OCeBON CHMMMeTpPUM, FOBOPAT, 4TO (ury-
pa obnagaer ocepoili cummetrpueit (cm. n. 44). Ecamn
(burypa otobpakaeTca Ha ceDA NpH HEKOTOpPOM IIO-
BOpOTe (B YACTHOCTH, IIeHTPAJILHOH CHMMETpPHH), TO
TOBOPAT, 4TO (purypa obaagaeT MOBOPOTHOH (B HacT-
HOCTH, LEeHTpanbHOI) cumMmerpueit. Eean ke Qpury-
pa orobpakaerca Ha cebA B pe3yabTaTe Nnapajjielib-
HOT'O MepeHoca HA HEHYJIeBOil BEKTOp, TO T'OBOPAT O
nepeHOCHOH CHMMeTpHH (DHTVPHI.

Buyrpenseit cumMerpued (MaM cuMMeTpHei)
(urypsl HasbiBaeTcHa JIH00Oe JABHMHEeHHE ILIOCKOCTH,
OTJIMYHOE OT TOMKJAECTBEHHOro npeodpa3oBaHHA, KO-
Topoe (HUTYPY oTobpakaeT Ha cedd.

Hanpumep, paBHOOeapeHHBIH, HO He pPaBHO-
CTOPOHHUH TPEYrOJbHUK MMEeT OAHY CUMMETPHIO —
ATO OCeBas CHUMMETPHA OTHOCHTENBHO CepeUuHHOTO
NeprneHAHKYIAPa K OCHOBAHHIO 3TOr0 TPeyroJbHHUKA
(puc. 366). ¥ paBHOCTOPOHHErO TPeVIroOJbLHHKA MATHL Puc. 366

A
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CUMMETPHIi: TPH OCeBbiée CHMMETPHUH U JIBe MOBO-
POTHBIE CHMMETPHH BOKPVI I€HTpa TPeyroJbHH-
ka Ha 120° mo yacoBoi W MPOTHB YACOBOIl CTpeJ-
Ku (puc. 367). ¥ kBajgpara yKe ceMb CHMMETPHIL:
YeThIpEe OCEBbIE CHMMETPHM, OJHA NEeHTpPaJIbHAaHA
CHMMETPHSA ¥ JBe MNOBOPOTHBIE CHMMETPHH BO-
Kpyr meaTpa kBaaparta Ha 90° mo wacoBoil U mpo-
THB 4acoBOH cTpenkn (puc. 368).

OrpyxHOCTE HMMeeT OGeCKOHEYHO MHOTro
CHUMMETPHIi: 9TO OCeBble CHMMETPHH C OCAMH,
NPOXOAAIIHMH dYepe3 IeHTP OKPYHHOCTH, BCe-
BOSMOKHBIE [TOBOPOTHBIE CHMMETPHH BOKpPYT
IeHTpa OKPVAHHOCTH, B TOM HHCJIe HNeHTpaJdbHadA
cummerpusa (puc. 369).

PaccmoTrpum aBe napaiyenbHBIE TIpA-
MBI€ H HYaCTh ILJIOCKOCTH MeXaAy HEMH. Taxyio
reoMeTpHYecKyi0 (HUrypy Has3bpIBAIOT IOJIOCOH.
I[Ipambie, orpaHWYMBAKIINE I[0JOCY, HA3BIBAKOT
eé kpaamu. [lonoca, KAK M OKPYKHOCTh, HMe-
eT OeCKOHEYHO MHOI'O CHMMETPHII — 3TO H Oce-

BEI€, H II€HTPAJbHBIE, W NMEePEeHOCHBIE CHMMETPHH
(prc. 370).

Puec. 370

128.1IpakTHUecKHe NPUIOKEHNA
CHMMeETPHH

Puc. 367
d; dgy
B C
| 90° 90° |
d, 180°
g 0 1
A D
d4
Puc. 368
.com/material100
Puc. 369

Ba:xHBIM dIeMeHTOM [deKOpPaTHBHO-TIPHKJIAIL-
HOIO MCKYCCTBa ABJAETCA OPHAMEHT — Y30p, OCHO-
BAHHBIN HA [MOBTOPE M 4YepeloBAHUM COCTABJISIONIMX
ero anemMeHToB. OpHAMEHT NpUMeHAETCHA B KAUECTBE
XYA0KEeCTBeHHOTO o(hOpPMIeHHA CTPOeHWH, HHTephe-
pa moMelleHH, HAHOCHTCA HA TKaHH, mebeab, obon
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Puc. 371

" ApVTHe U3JeJHA, KOTOPhle MBI HCIIOJL3VEeM B OBITY
H TPaKTHYECKOH JeATeIbHOCTH.

OnauM ¥3 BUJAOB OpHaMeHTa #ABAAerca Gop-
awp. bopawop — aro JMHENHHBIH OPHAMEHT, MEPH-
OAMYEeCKH IMOBTOPAKIIHICA PHCYHOK Ha JJIWHHOH
aenrte (puc. 371, a—2). Ecan OpeacraBUTL oTY JIE€H-
Ty DECKOHEYHOI, TO DOPAHP MOKET OBITH COBMEILEH
caM ¢ cofoii mapaajieJbHbLIM EPEeHOCOM.

Ilpu cosmanum GopAwOpoOB, KpoMe Napajellb-
HOTO TepeHoca, HCIONL3VIOTCA OceBas H IEeHTPAb-
HAA CHMMEeTpPHH.

IIpocreitmmit 6opaOP NOCTPOUTEH MMPOCTO: HO-
CTATOYHO M300pasuTh Kakyw-HuUOyAbL GUIypy M Bbl-
MOJHUTH NapajjielbHbI NepeHoc HA 3aJlaHHBLIN Bek-
TOp BJEBO W BOPABO BAOJb MOJOCHI CTOJBKO pas,
CKOJBKO HeoOXoamumo.

OpHaMeHT, MOBTOPAIOIIHICA BHVTPH KPyra MJIN
NMPaBMJABHOTO MHOTOVIOJbHHMKA, HAa3bIBAeTCA pO3eT-
roil (puc. 372, a, 7). Pozerra obiagaer 11oBopoTHONI
cummerpueii. TlocTpouTh PO3ETKY MOMKHO CJeAYIO-
muM ofpazom: NOAEIHUTE KPYI HA HEKOTOpOe KoJaude-
CTBO PaBHBIX CEKTOPOB; B OOHOM M3 CEKTOPOB 3aJaTh
KaKVIO-HHOYIEL TeOMeTPHYeCKYID (HUIVPY, a 3areMm
BBIMTOJIHUTE MOBOPOT BOKPYT lLEHTPa Kpyra, KOTOPBIH
cexkTop ¢ (pUrypoit orodbpasuT Ha COCEIHHH CEeKTOop.

IMapker (3amouierme waM mosamka) — 0Oec-
KOHEYHOEe CceMelcTBO MHOTOYTOJbHHKOB, TNOKPbI-
BalIlee MNJIOCKOCTE 0e3 NpPOCBEeTOB M NepeKpPhITHIl
(puc. 373, a, 6). B nmaprerax mabiamogamoTcd pasHbIe
BHALI CHMMETDHIH.
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129.IlIpaMeneEe IBHIKEeHHH
K pellieHHIO 3a/1a4

3agxaua 1

Ha croponax AC u BC npoHaBoJILHOTO
TpeyronbHEuEa ABC BHe ero mocTpoeHBI KBa-
apatel ACDH u BCEF (puc. 374). Hoxamxure,
yTo oTpeskn AE 1 DB paBHB H IepneHIHKY-
JIAPHBI.

Pemenue

[Ipr mosopore ¢ merrpom C =Ha 90° mo
yacosoil crpenre Touku A u E orobpamarrcs
COOTBETCTBEHHO HAa ToukM D u B (obbAcHUTE
nouemy). CiaenoBaTesIbHO, 0Tpe3oK AFE 0To0pa
xaeTcd Ha oTpe3ok BD. Jro o3zHadaeT, UTO OT-
peskn AFE u BD paBHB B ¥T0JO Me:KIY HHMH F
paeeH yray moeoporta (cM. sagaudy 1269). Puc. 374

Sanaua 2

Hanel npsamas p u rourn A u B, jemxanime 110
OJHY CTOPOHY OT Heé. IloraHuTe, YTO HA IPAMOH p
CYOIECTEYET eIHHCTBeHHad Touka M, Taxad, UTo
cyMMa paccrodauil AM nm MB mMeeT HaMMeHBIIee
3HaUeHHe.

Pemenne

Ha mpsawmoit p Tpebyercss mocTpouTs Touky M
rar, 9Tobel AM + MB < AX + X B BRIDOIHAIOCE 715
n0boi Touky X UpAMON p, OTIMHYHON o1 Touryn M.

IIyvers X — IpoHSBOIBHAA TOUEKA IOpdA-
Mo p. IlocTpoum Touky B,, CHMMEeTPHUHYI TOU-
Ee B (puc. 375). Orpesru XB, u XB cumMe-
TPHYHEL OTHOCHTEILHC IIPAMOI p, IIOSTOMY
XB=XB, (m 458). Orcoma caenyer, HUTO
AX +XB=AX + XB, Temeps MEI MOKEM JIeT-
KO HAWTH TAKOE IIOJOKeHHe TOYKH X HA Ips-
MOH p, npu roropom cymma AX + X B, asnserca

CrauaH ¢ vk.com/material100

HauMeHblneil. Ilvers M — rToura nepeceueHHA

orpeaka AB, ¢ npamoii p. Ecmm rtoura X et
OTJAHYHA OT TodkH M, TO B TpeYroibHU- :

Ke AXB, mveem: AX + XB > AB,. Tak kak P

AB, =AM+ MB,, 10 AX + XB > AM + MB,. Puc.375
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Ho XB,=XB un MB,=MB, nooromy AX +XB ™=
=AM+ MB. Orcioga ciuengyer, uto M — HexoMad
TOYUKA.

Hrax, ana mocTpoeHHd Tourd M ciaeayeT mo-
CTPOHUTH TOUKY B,, CHMMeTPHUYHYI TOUKe B OTHOCH-
TEeJIbHO NpAMOH p, B IIOCTPOUTL OTpe3oK AB,. dtor
OTPe30K IlepeceueT IPAMYIO p B HCKOMOH Touke M.

3amaua 3

lansl aBa paBHoOODegpeHHBIX TpeyroJbHHKA
ABC n A, B,C,, ocHoBanua AB un A,B; KOTOpBIX
JeEaT Ha OoJHOH npamol (puc. 376, a). IlocTpoi-
Te npamyioo MN, napaiielbHYI0 OCHOBAHHMAM Tpe-
VIrOJBHHKOB, TaK, YT0OOBl OTpe3KH 2TOH OpaMOH, 3a-
KJIYEHHBIe BHYTPH TPEYroJdbHHKOB, OLLIHA paBHBI.

Pemenue

IIyvers X m Y cepelHHbLI OCHOBAHHMH Tpe-
yronpHUKOB ABC u A B \C,. lIpn napannenbHoM Iie-
peroce Ha BerETop XY TpevronsHHE ABC oTodbpaxa-
eTcA Ha TpeyroabHHE A,B.C, (puc. 376, 6), cropo-
HEI A,C, 1 B,C, KOTOpOTro IepeceKarTcs CO CTOPO-
mamMu A, C, u B,C, tpeyroasauka A,B,C, B TouKax
M 1 N, KoTopBIC H ONpeieadi0oT HCKOMYIO IIPpAMYIO. CrayaH ¢ vk.com/material100

JaMeTHuM, UTO B3aJada He HMeeT PpeldeHHd,
ecad OAMH u3 TpeyroasHHKOB A B, C, uan A,B,C,
OKAa3ajcd BHYTPH ARYroro.

a) C
UI
A B A, B,
Puc. 376
Janaum

1271 HaifiguTe cHMMeTPHH a) mapajiaejorpaMma; 0) IpaMOVIOILHEHKA;
E) pomOa; r) paeHobeIpeHHOH Tpalellliyf.

1272 CroJabKoO ocell CHMMETPHH HMEET IPaBHALHLIA 12-VIOJALHHEK?

1273 HafinuTe cHMMeTpHH a) IpaBMILHOr0 OATHYVIOJBHHEA; O) Ipa
BUJIBHOTO IMTECTHYTONLHWUKA; B) MPARWILHONO R-YTOJABHUKA,

[ peofipasosarnua
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1274 IlpupeguTe IpHEMep MHOTOVIOJLHHES, He HMEOIOEero cCUMMeTpPHIH.

1275 JlokaRuTe, YTO YeTHIPEXVIOJBHUEK, HMEIOIHT MEHTP CUMMEeTPHUH,
ABIAeTCA NApPaIeTorPaMMOM.

1276 Ilpureanre mpuMepsl HUTYP, WMEOINNAX DECKOAEYHO MHOTO TEeH-
TPOB CHMMETPHH.

1277 CymectByer JiM MHOTOYIOJBHHE, HUMEINUI POBHO JABA IEHTPA
cuMmMeTpuu? OTBer obocuyiTe.

1278 Mosxer n1u MHOIOYIOJNBHMK UMETh [IBE IIAPAJJIEILHEIE OCH CHLMME
rpun?! Oreer obocuyiirte.

1279 E IloerpoiiTe hurypy, 00Ia840MIVH) NEPEHOCHON CHMMETDHEH, Co-
CTABRJICHITVIO H3 PABHLIX a) TPAMOYTOJILHBIX TPEYTONLINKOR; §) poM-
00B; B) paBHOOEIPEHHBIX TpAIIEIHI.

1280 ITocTpoiiTe hurypy, obiramzaomyio DOBOPOTHOH CHMMeTpHe,
COCTABJIEHHYVIO M2 PABHEIX 4) DPABHOCTOPOHHHUX TPEYTOJIbHHKOE]
B) pomboB,

1281 Yepesz meHTp KEBagpaTa OpPoBeleHBl JBe BaWMHO IIepHeHIHKVIAD-

Hele Oopamele. lokamwure, 4To OTPE3KH IPAMBIX, 3AKJIOYEHHLIE
BHVTPH KBaJapara, PaRMb.

1282 Ha upsimoit @ nasbl Tpu rouru A, B u C, upuuem rouxa B nemur
mexay TouxkamMmu A mw C. Ilo oany cToOpoHy OT 9TOH NpAMON IIO-
CTPpOEHLI PABHOCTOPOHHMEe TpeyrolsHEHEHR ABM nm BCN. Hokamn-

Te, uro orpearu AN u MC paBHEBI, 1 HARJUTE VIO MEHSY HHUMWezterisl100

1283 Pemmure npelbIlAVOIVIO 3ajady NpH VCJIOBHHM, 94TO TouKH A4, B 1
C ABINAKITCA BeplIMHAMH TPeyroJlbHHKA, 4 PABHOCTOPOHHNE Tpe-
yroaeHUEN ABM w BCN mocTpoeHn! BHeETHUM 00pasoM Ha eTo
cropoHax AB u BC.

1284 llocrpoiiTe KBaAPAT, €CJIHM JAHKI €70 IEHTP H OPSMAH, HA KOTOPOUH
JEFCUT O/I1a M3 CTOPOH KBajpara.

1285 Ilocrpoiire KBajpar, ECIK JAHLL EI'0 UEHTP U JBE TOUHM, Jemauiue
IIa MMPAMBLIX, CONCRYRAINTHAY Mapa/JdIc/ILITEIC CTOPOINLI KBAAPATA.

Bonpocs! pisa nosropenus K raase XIV

O0nacouTe, 94TO Takoe oTodparkeHne MMIOCKOCTH Ha ced4d.

Howrasmure, 4To 0OCEBAH CHMMETPHUHA SBIAETCHS UPEOOPASOBAHHEM
TLTOCKOCTH,

,[[DHE].H{HTE, UTo HedTpalbHad CHMMeTpRHHA ABIIAeTCH HDEGED&EDBH—
HHWeM ITITOCKOCTIT.

Y10 Taroe IBHMKeHHe ILIOCKEOCTH?

JorauTe, 4TO OCceBasg CHMMETPHA ABIACTCA ABHAKCHHACM,
Asnsgercda nH DeHTPANBHAA CHMMeTPHA IBHEEeHHeM?

HoKkauTe, 4TO IPH IBMKEHHE O0TPEe30K oTo0pasKaeTcd Ha OTPe30K.
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8 Horaskure, YTO OPH JBHMKEHUU TPEeYroJbHUEK oTobpakaercd HAa
PABHBIH MY TPEeYIrOJIbHHH.

Y O0ndcHHTe, YTO TaKOe HAJOKeHHe,

10 [Horaz:xure, 4ro LIPH HAJNOMEHUUW PA3JIHUYHLIE TOUKWU 0TODpaMan™
¢S B PA3THHHBIE TOYKM,

11 JlokammuTe, UTO HATOKEHHE ABIASTCA IBINKeHNEeM ILTOCKOCTH.
12 Joramwre, uTo J000e ABMIKEHHNE ABJIAETCH HAJOMKEHHUEM.

13 Bepoo 1H yTBep:KIeHHe, YTO IPH ABH:KeHHH Jiobad durypa oTo
OpaskaeTcd Ha papHYIO ell hurvpy?

14 ObmsgcHrTe, KAKAT TOYKA HASLIBAETCS HETOJABMKHON TOUKON TIpe-
odOpascRadBA.

15 CymecrByooT M HELOABMMMHBIE TOUKU IIPH OCEBOM CHMMeTpuu?
IEATPATLHON CAMMETPAN?

16 HKakxoe nDpeobpasoBadHHe OIOCKOCTH HalLIBaeTcd IIapallelbHBIM
1IePEHOCOM HA JAHHBLE BerRTOP?

17 Jora:xuTe, YTO NapalJelblbld IepeHoc ARIACTCA JABHAKCHHCM,
18 FKakoe oTobpaskeHEHe ILIOCKEOCTH HasbIBaeTCcd IMOBOPOTOM?

19 Jloka:RwTe, 4TO TOBOPOT ABJIIETCHT JABHKEHAEM,

20 HYro Takoe BHYTPEeHHAd CUMMeTpHa (hpUrypst?

21 Hazosure BHYTPEHHME CUMMETPUM DABHOCTOPOHHErO TPEeyrOJbHI- -
Ka, KBAJApara, OKPYIKHOCTH. CrauaH ¢ vk.com/material100
22 HKaraa dburvpa BHasplBaeTcd noaocoi? CKOILKO CHMMeTpPHH HMeeT
nmoaoca?

23 Kak »HasnIipaloTcsg OPHAMEHTEI, OIPH IIOCTPOSHHH KOTOPLIX HCIIOIL
syercd INepeHOCHas CHMMeTpHA?

24 Kak Ha3BLIBAIOTCS OPHAMEHTHRI, MPH TOCTPOEHWH KOTOPBIX HCTOTh-
3yeTcA IIOBOPOTHAS CHMMeTpHA?

JlomoxHUTEIbHBIE 3a/1a4YH

1286 HaiiguTe cuvMMerpun Gurypsl F, TaAH0W HA
pPHCYHEeE 377,
1287 HNaxwmr ABa IPOM3BOJLHBIX Jayda A u fy.

MosKHo JMH VTBepIKIATE, YTO CYIOECTBVET
JBM;KeHHe, OPH KOoTOpoM Jyd /i oTobOpasa-

a

ercHa HA Jay4y i, 7 0
1288 Haww! ocTpeiil vrox ABC 1 Touka D BHYTPH
Hero. Mennons3ys OCEBYIO CUMMETPUE), HAN-

JUTE HA CTOPOHAX JAHHOTO VIVIA TAKHE TOY- 7

¥ E u F, urodw TtpeyroasEHE DEF mMmen
HaHMeHBINHH IIepHMeTp. Pwuc. 377

1 peafipasoaanus
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1289 Meguaswer AA,, BB, u CC, TpeyronsHura ABC nepeceraior-
ca B Touke M. Tourn A, B, u C, ABIHIOTCH COOTBETCTEEH-
Ho cepeamaamMu otpeskoB AM, BM w CM., [oramwure, uTO
ST BIC =N ABIC,,

Pemenne

Tax kax M — Touka Iepecedenddg MeIHall Tpeyvroanunka ABC,
To AM=2MA,. Orcioga, yIUTHIBaA, UYTO ToUKa A, — cepegmHa
orpeska AM, nonyuaem MA,=MA,, T.e. Tourd A, 1 A, cuMm-
METPUUHEL OTHOCHTeNbHO Touru M. Axanoruuno rouru B u B,
a rawke TouRm €, u €, CMMMeTPUHHE OTHOCHTETRRO Toukm M,
PaccmoTpuM HeHTPAIBHYI0 CHMMETPHIO OTHOCHTENLHO TOYKH M.
IIpu aToil cuMmeTpHH ToukH A,, B,, C, orodpamxawTcad B TOUKH
A,, B,, C,, noatomy TpeyroilbHuk A, B,C, orobpamaerecd Ha Tpe-
yroasaur A,B.C,, u, cnegoparensuo, M A,B.C, = AA B,C,.

1290 Ha cropomax AB u CI) mapannexorpamma
ABCD uocrpoensl RBajpaThl TAK, KAK LOKS-
3amo Ha pucyake 378, Menoansysa mapaniens-
HBIH MEPEHoc, AOKa/KNTe, 9TO 0TPE3OK, COeau- D C
HAWOIHH IIeHTPBI 3THUX HKBAJApPATOR, PABEH H
IapajaileleH cTopoHe AD.

]29!*"@ Ha cropone AB npamovroibauka ABCD

IIOCTROeH TPeVIOJABHHE ABS rar, Kax nogasa- uaH gvi.com/material100
"o "Ha pueynake 379: CC, L AS, DD, | BS. He-

HOoJAB3YsH HapajilelbHBIH OepeHoCc, JOKaKHTEe, 4 B

yTo npamMble SK 1 AB B3auMHO IepIeHIHKY-

JAPHBL. Puc. 378

1292 m B orpymuocrs ¢ uenrpom (3 BHUCAHBI 1BA PABHOCTOPOHHUX
rpeyronbHuKa ABC u A B C,, opuuéMm BepHIMHBE 0D0O3HAYUEHEL
TaK, YTO HanpaBiacHme o0xoma mo avre ABC or Toukwm A K TOU-
ke C coBnajaeT ¢ Hamapasienne™m obxona mo ayvre A,B,C, or Tourn
A, r Toure C,. Hcronesaya ODoBOPOT BOKDPYT TOYKH O, JOKaEKHTe,
uro upamee AA,, BB, u CC, nubo upoxopnr 4depes roury O,
anfo, nepeceKasick, 0DPA3YVIOT PABHOCTOPOHHWU TPEYIOJILHUE.

1293 Hanbl nee nepecerawnidecd OpAMble H TOW

xa (), He Jexamas HU HA OOHOR ms Hux, Me- D,
MOALIYA IEATPAILHYIO CHMMETPHIO, MOCTPO-

Te IPAMYIO, OPOXOIAINYI0 dUepe3 Touky O, B C
TaK, YTOoDBl OTpe30cK 3ToH OpAMOI, oTcekKae- 8
MBI JAHHBIMH NpPAMBIMH, JelHJcd Toukoll O 4 D

IIOIIOJIAM.

. . ¥
1294 Henonsays 1apajuieibHbli IEPEHOC, LLOCTPOHTE .

TPAIIEIIHIO 110 €€ OCHOBAHMAM M JHaromajaM. Puc. 379
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1295 Javrel pnapasiieibHBIE OIPAMEIE b U ¢ H TouKa A, He Je:xaluasd HHU
Ha 00N 3 HuX. [locrpoitre paBHOCTOPOHHNEI TpeyroanEuK ABC
Tak, 4T00LI BepmuHLl B 1 C neiall cCOOTBETCTBeHHO HAa NPAMBIX
b 1 e. CHOIBKO pellleHHH HMeeT zajgada?

Peumrenne

HMonvyeTHM, 4TO 3ajada pellleHa M HCKOMEBIH TpeyroabHHE ABC 110-
crpoed (puc. 380, a). Ilpu nosopore HIOCKOCTH BOKPYI TOYKH A
Ha 60° 110 yacosoil crpenre BepiuuHA B orobpasgaercs B BepLLU-
vy C, nmoatomMy npamada b orobpamaercd Ha OpAMVIO b, IpoxXonda-
iy yepes roury C. IIpamyw b, nerko nocTpouTs, He 110Jb3YACH
roukavu B w C (cm. 3agagay 1268). [Mocrpour npavyio b, Haxo-
aum Toury C, B KOTOPOH MpaIMas b mepecekaeTcs ¢ TpaMoi ¢,
3aTeM, MOCTPOMER OKPYKHOCTE ¢ nentpom A paamyca AC, Haxo
auM Toury B. Ia pucveke 380, a BRIDOIHeHO IOCTPOeHHE,
3ajaua MMeeT JBAa PelleHHHA, OJHO M3 KOTOPLIX IoJydaeTcsa NpH
IIOBOPOTE ILIOCKOCTH BOKpPYDr Touku A Ha 60° 110 uacosol crpeike
(MABC wa pucyrrke 380, a), a Apyroe — np¥ MOBOPOTE TLIOCKO-
et Ha yronx 60° mporue uacoBoil crpenku (AAB'C’ Ha pHevH-

Ke 380, 0).
Cr
( vk.com/material100
(>

Puc. 380

[IpeofipasosaHus

33] NAOCKOCTLU.

HMaumcerniin



'nasa XV

IIpeoOpa3oBanue momoodms.
IlogoOome uryp

STOW rnaBe Mbl NMPOJOIXUM W3y4aTh npeobpas3osBaHua NNOCKO-

ctu. Ho Tenepk Hac ByaoyTt wHTepecoeaTe Te npeobpaszosaHus,
KOTOPLIE MOrYT W3MEHSATL NUHEelHble pasmeps durypsl. B rnase
onpefensieTca NoHaTne noaobHbIX MHOrOYroNbHWKOB WM A0Ka3blBa-
I0TCA Teopemsl 06 ux nepumeTpax v nnowanax. MNocne aTtoro yka-
3LIBAETCH OAMH M3 cnocoBoB NOCTPOEHWs NOoA0GHLIX MHOroyronb-
HUKOB — romoTeTus (ueHTpaneHoe noaobwe). B 3aknk4eHne rmass
BBOAUTCH NOHATME Nogobus Guryp NPoM3BONLHONO BMAA U paccma-

TPUBAETCA NPUMEHEHWe Noaobua, B YaCTHOCTWM FOMOTETUKM, K A0Ka-

3aTENLCTBY TEOpPEM WU pelUeHWo 3aaad.

m IToro6ve MHOTOYTOJIBHUKOB

130.IIpeacrasnenne 0 HOTO0HBIX
¢purypax

IIpu paGore Ha KOMIOBIOTEpPe HaAM MPHXOTHTCH
obpamarscAd ¢ KakuMHA-IH00 TpadpmudecKEMH 00BeK-
raM — (ororpadraMy, PUCYHEAMH, CXeMaMH, Ye]D-
tTeskamu. Ilocne BCTaBKM B JOKYMEHT rpaduyeckuii
0O BEKT HMeeT CBOI0 I'DAHHIY — PaMEY, Ha KOTODOMH
pacIona0:KeHbl HAIPABJAAIOIIAE II0 KOHTVPY (KpY:KOod-
KW MJIH KBaZPATHKH), ¢ MOMOIIbI0 KOTOPBIX MOMKHO
HEMEeHATE paamepsl o0wexTa (pue. 381, a). Haa uz-
MEHEeHHs pazMepoB O0BEKTAa KYPCOpP MBIIIH TOMe-
AT B OOHY M3 METOK M NpPH NOABJIeHWH IBOITHOM

”% |

G)
o E -4 d) é )
e

T’

.

332 Tagea XV

CrauaH c vk.com/materiali00

Puc. 381



CTPENKHM I[EepeTACKHUBAKT TI'PAHHUILY B HYMKHOM Ha-
npaeiaeauH. IIpn sToMm nponopuun mzodpakeHnd (or-
HOIIEHWE INHPHHBI K BBICOTE) MOTYT OBITE COXpaHe-

Hbl WM HapyiueHbl. Ecan BeiOpana ojHa U3 VIVIOBBIX
METOK HA paMKe, TO 00BEeKT MOMKHO YMEHBIINUTh HJIH
VBEIHYHTh, COXpaHAdA OpooopliHH (pic. 381, 4, 8).
Eciu BepiOpaHa ogHa M3 METOK Ha CTOPOHAX PaMKH,
TO 00BEKT MOMHO PaAcTAHYTHL WJIH CHKaTbh, HAPVIINB
nponopuun (puc. 381, 2, 7). Usmenus pasmepsl, o0k
eKT MOYKHO TOBEPHYTH, JJIA 3TOT0 HCNOJb3VETCHA MeT-
Ka HaJg paMmkou (puc. 381, e).

IlpeobGpasoBanne oOweKTa, COXpaHAIOIIEe MPO-
TTOPILHMH, JIAET TIPEJCTARIEHNE O MOMO0ARIX (hUrypax;
TOYKAM OJHOI (DUTYypPBI COMOCTABAAITCA TOYKH APY-
roifi (pUrypel TaK, 4TO PACCTOAHHA MEKAY COOTBET-
CTBeHHBIMH TOYKaAMH 3THX (DHUryp H3MeHATCA B OJHO
M TO ke uHcao pas. Ha pueyvonxax 381, 0, &, ¢ mpo-
MOpPUUKM MCXoaHOro uaobpaskenusa (cm. puc. 381, a)
COXPAaHEeHbI, MO3TOMY 3TH (PUTYpPhI ABJATCH MOH00-
HEIMH.

IIpumMepoM CODOCTABJAEHHA TOYEK MTOJODHBIX
(buryp saABaAeTCA NpPOoeHPOBAHME KHHOJEHTHI Ha
3KpaH ¢ MOMOIIbH) KHHOIPOEKTOPAa: KaMI0il TOuKe
n3obpaxeHUA HA KMHOKAJAPE CONOCTABJAETCA TOYKA
HAa 9KpaHe, MIPHYEM BCe PACCTOAHHMA VBeJINYHBAIOTCA
B OAMHAKOBOE YHCJIO Pas.

131.1log00HBIe MHOTOYIOJBHHKH

B sTOoll r;maBe moJ TEePpMHHOM «MHOT'OVTOJb-
HHK» OyaeM DOHHMATE TOJBKO BBINVKJBIH MHOIO-
yroasHUK (11. 46).

MuOroyrolbHHKH HASLIBAKTCH OJHOMMEHHBI-
MH, eCIH OHH HMMeHT OJHHAKOBOE YMCIO VIJIOEB, a
cJIeI0BATEeNLHO, H CTOPOH.

IIyers A A,..A, w B,B,.B, — aBa omHO-
MMéHHbIX BBLIIVEHIIBIX MHDL‘D}’I‘GJI}:HMHH, llpM—
4YéM  yIJibl  OJHOI'0 MHOTOVIrOJBHHMKA COOTBET-
CTBCHHO PAaBOLI yrjaaMm gpyroro: £ZB =/ZA,,
ZB,=/A,, ..., ZB =7A, B sTOM CclIy4ae CTOPOHEL

333
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BB, uw A/A,, B,B, u AA, w 1. A. 6yaem
HASLIBATE CXOJCTBeHHBIMH cTopoHaMu. Ila pu-
cyHEe 382 m300paskeHEl ABA YeTLIPEXVTOJLHH-
Ka A, A,A A, n BB, B,B,, npuuém /B, =/A,,
Z/B,=/A,, /ZB,=/A;, /Z/B,=-A, Cxoa- B
CTBEHHBIMU ABJIAIOTCA CTOpoHBL BB, 1 AA,,
B,B,uw AA;,, B,B,u A;A,, BB, u AA,.
HanmoMuHEM, 4YTO OTHOIIEHHEM OTpea-
roB AB m A.B, HasbiBaeTcd OTHONIeHHE HX

Orpeskn A,B, n C/D,

AJHH, T. €.

AB,
MPOMOPIHOHANBHET oTpeadkaM AB w CD, ecmu
AB, €D, A,B
= . Ilpn atom, ectu ——L1=Fk, TO
AB cp P AB

Gymem mmcath A B ,=kAB.

Muoroyroasuur ¥, HazsiBaercs HOJ00HBIM OJHO-
HMEHHOMY MHOTOVIOJOBHHEY F, ecIl Vrisl MHO-
royroaeauxa F| coOTBeTCTBEeHHO PAaBHBI YIJIaM
MHOTOYroJIbHHKA F, 4 HX CXOJCTEEHHBIE CTOPOHBI
NpoOnoOpIUHOHAIBHBI.

Yucno k£, paBHOe OTHOLIEHHI) CXOICTBEHHBIX
CTOpPOH MHOTOYVIOJALHHEKOB F, U F, HaspiBaeTcAd KO-
shpHUHEeETOM MOTOOMA MHOTOVIONLHHEKA F, oTHO-
CHTEILAO MHOTOYTOABAUKE F MM, KOpoTRO, Kod)h-
(punuenToM nogodusa MEOrOYroasHUKOB F, u F. Tax
Hax OTHOOIeHWe IJIUH CIT'[]'EEHDB — HOJIOHHTellBHOS
yucao, To k = 0.

Ecan wmBoroyroasHurg F, momoded MHOTO-
yronbEUKY F, To mumyt: F; © F wiu F, & F, roe
k — =xosdpunomenTt mogodua F, oTHOCHTedABHO F.
Slcrio, urto ecam Ky, © F ¢ xroohpuumenTom £, TO

F o F, ¢ goadphmruenTom :: (0O BACHUTE TTOUEeMY).

Ha pucyure 382 B,B.B.B, v A, A A, A,, rae
Fis Blﬂzz %Hﬂzﬂ:iﬂh! .’3431:

A'l AJ ‘42 ‘4'1 ‘4’3 At A-i AI
damMerum, 4TO MNOHATHE NMOoA0OHA TPEeyroJbHU-

KOB, BBeJéHHoe B 8 kaacce (n. 64), apnserca dgacr-
HBIM CcJaydaeMm nofodus MHOroyroJbHHKOB.

2.
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Ecnun aBa MHOroyrolibHMKa paBHBEI, TO O4e-
BHJHO, 9TO UX yIJIbl COOTBETCTBEHHO PABHEI H CXOJ-
CTBEHHBIE CTOPOHBI paBHEI. [loaToMy ABa paBHBIX
MHOTOYIOJIbHHEA nog00Hb1 ¢ RoaddunumenTom k=1
CrpaBegauro w o0bDpaTHoe VTREPHEHHE, KOTOPOE
Mbl nIpuMeM Des JJoKasaTeNbCTEA.

Teopema
=+
Ecaun asa MHOroyroJasHMKa noaodHbl M Koaddn-
HUEeHT Moao0usa paBeH eQMHHIE, TO TAKHE MHOrO-
YrOJBHHKH PaBHBI.

IpyruMmu ciroBaMH, TeopeMa yTBepIixjaer,
YTO ecJM Yy JABYX OJHOMMEHHBIX MHOIOYTOJIbHH-
KOB ¥I'Jbl COOTBETCTBEHHO DPABHBI H CXOICTBEH-
HEBI€ CTOPOHEBI PaABHBI, TO TAKHEe MHOTOYTOJBHHEKH
paBHEI (pHC. 383).

3ameuanne

W3 kypeca reomerpun 8 KJacca MEI 3HAEM,
YTO JBA TPEYTrOJbLHHKA MOLOOHBI, €CJIH YIJIBI OJHO-
ro TpPeyroJbHHKA COOTEETCTBEHHO PAaBHBI VIJIaM
APYTOT0, HIH €CJH CTOPOHBI OIHOTO TPeYIOJbHHKA
MpONOPIMOHANIBHBI cTOpoHaM apyroro. na npous-
BOJIBHBIX MHOI'OVIOJIBHUKOB AHAJOIMYHBIE CBOW-
cTBa He BepHbl, Hanmpumep, NpaAMOyroJbHUK U KBa-
npar, wuzodpaskeéHHbBIe HAa pHcyHKe 384,a, He
MoA00HBI, XOTA VIVIBI HX COOTBeTCTBEHHO PaBHBI;
KBagparT w pomd, maoldpamEéHHEIe Ha DPHUCYHKE
384, 6, Taxxe He ABAAKOTCA NOAODHBIMHM, XOTA W
MMET MPONOPIHOHAIBHEIE CTOPOHEL.

vk.com/material 100

Ecmn Fy & F, 10 F\— F

a) a)
[T Puc. 383
] L |
| ! L]
] ]
] | ]
1 !
Puc. 384

[lprodpasoaanue
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132. Teopemsbl 0 mepuMerTpax M IJIOIIATIAX
NMoNOOHBIX MHOIOYTIOJLHHKOB

HEPHMETPGM MHOTOYVI'OJJBHHEA Ha3bIBaeTCH
CyMMa OJHH BCeX er'o CTOpPDOH.

Teopema
e —————
OTHOmMEHNE NnepHMeTpoB [IBYX IID,I[OﬁH!:ix MHOI'O-
YrOJBHHKOB paBHO K03 dunmnenty nogodus MHOTO-
VIOJIBHHKORB.,

JlokazaTeiasCTBO

Ilycte A A,..A, ~» B,B,..B, ¢ koshdunou-
entom k. Torma A, A, =&BB,, AA.=k#B.,B,, ..,
A, A, =kB,B,.

Ionbaysick aTuMy pABEHCTBAMH, HAMIEM OT-
HOIIIEHHE MepHUMeTpPOB JAHHBIX MHOTOYTOJILHHKOB:
Ay Ayt Ay Ayt A Ay RB(BiBy +ByBy +... +B,By) _
BB, +B,B; +...+B B BB+ B,B,+...+ B B

TEDFEMH AOKA3aHA.

JokaskemM Temepsr TEOpeMY O IJIOMIATAX TI10-
A00HBIX (OHUTYD.

CrauaH ¢ vk.com/materiali00

Teopema

==
OTHOmMeHHe TIOIIAIeH ABYX MOJ00HBIX MHOTOYTOJIE-

HHKOB paBHO KBagaparty koadduunmuenta mogodmus.

JloxkasarenbcTBO

IMockonMbKY XOJ paccy:KIeHHil He 3aBUCHT
OT YHCJIA CTOPOH PTHX MHOTOVIOJBHHKOB, paccMmo-
TPUM JJIH OUPeAeléHHOCTH CAYYai, Korjga f=2a.
IIyers AJA,AAA, ©» B B,B,BB, ¢ xoahpunmen-
oM £ (puc. 385). Ilo onpenenennon nNoJo0HEBIX MHO-
FOVIOJLHHEOB A A, =kB,B,, A, A, =kB,B,,
AA,=kB,B,, AA.=kB,B, A,A,=kB.B,. Pas3so-
ObéM muOrOyTONBHUK A A A A A, Ha TpeyromsHu-
kA5, Ay, A%, a muoroyroasnur B B.B.B B, Ha
TPEYTOIBHHEKEH S, A, ¥ M, KAE [IOKA38HO HA PU-
cyHKe 385.
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ITon b3YACE BTOPBIM IIPH3HAKOM IIOOO- Az

6uA TPeyroJbHHKOB, HETPYAHO [O0KAa3aTb, YTO P Ay
AT b Ay, D5 & Dy, 858 A, A, 4
HeliersUrenbHo, A @ A ¢ Koadpuinen- V A

TOM k, TaK Kaxk LA, =.8,,

k= AIA*A:%“"H. B
BB, BB

Hamee: A & A, rar war JLA AA =
= /B B,B, (06bacHuTE HHOUYEMY),
A Ay AgAL
B,B; BB,

k. B,

Tak e JoKasplBaeTcH, uTo AL £ A,
CornacHo TeopeMe O ILTONIATAX HTOJODHBIX
TPeVroJbHHKOB, AOKA3aHHOH B m. 65: Puc. 385

Sﬂ B ‘EBAS{\. 13 DAGE kzsf. zs OpF= kzs".; -
CriaabiBas 9TH TPHU PABEHCTBA, MOJYYHM:
T . . L2
"Si-.l-l_ Sﬂ.z*‘ S&s— k [Sﬁsl T S&z i S:a 3)

CrauaH ¢ vk.com/materiali00
YuHuThIBad HM3BECTHOE CBOMCTBO muomiaaeit (m. 54),

MOJIYIHM:
Sa1443A4445 = k?SB\B1ByB By MIN
SaAAA4; _ k2.
S 88.8.8,8;
Teopema poxkasana.

Jamaumn

1296 MlectuyvroasHuren ABCDEF u GHKLMN, nzobpaxeéHHble Ha pH-
cyHke 386, pasuel. HagoBure HX COOTBETCTEEHHBIE YIJALL B CX0/I-
CTBEHIILIEC CTOPOILI.

B (o N M

D
AQD (>p {H® b'L
(=
K

Pwuc. 386 F E H

I peoOpasosanue
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B,
10
-
A1 12 D,
[

Bt

4

A — D
Pwuc. 387 Puc. 388

1297 Hora:kwTe, 4TO €Cay s OpaMoyroisHUKoR ABCD u A B,C\D,
BRITONHAIOTCA pasernctea AB=A4,B, w BC=B,C,, T0o npamo-
VIOJbHUEY PABHEL.

1298 Bepnnl M YTBEP:KACHHA: a) €CIH CTOPOHLI IBVX TPEVIOJILHHKOB
COOTBETCTBEHHC DABHEBI, TO TPpeyroJdbHHMKH PaBHBI, O) €clIH ¥ ABVX
BhIIYEJbLIX MHOIMOYIOJBHHKOB CTOPOHBL COOTBETCTBEHHA PABHbBL T8 at2ria1100
MHOroyrojisHMKH paBHbl? OTBeT obocHyMTE.

1299 Yetepéxyroasnukn ABCD un A B,C,D,, nzobpakéHHLIE HaA pPH-

cyHEe 387, momodunl. Ilo gaHHBIM pHCVHEA HalgHTe: a) Kosdpi-
HHeHT Imoxoduda; 0) L4, ZC,; B) A, B, CD.

1300 IlatuyroabHHUEH, H300paKeHHBIe HAa pHcyVHEe 488, momobrbl. Ilo
NAHHBIM 3TOI'0 PUCYHKA Haljpure X, 4, 2, t, «, f.

1301 IIo gaHupM pHcVHKA 389, g—6 BLIZCHHTE, IOTOOHEI JIM MHEOIO-
yroneHuEd Fu F,, Pu P,, Ru R,

a) O ] G) &) 3

o |
o

Puc. 389
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1302 IlogobHEI I MHOTOVIOJABHHEN, H300pa- 2a A
skéuuete Ha pucynre 3907 Orser ofo- B Bﬂn\-
cHyHTE. 85° 9d

1303 MoryT 11 0BITh DOJ0OHBEIMH MHOTOVIOb- 9¢
Huru Fu F|, ecnu: a) F — ocTpoyroJbHblii,
a F| — TYynoyroieHLIH TPEYTONLHAWKH; B
0) F — paBHOCTOPOHHEHH TpevIroJbHHE,
a F, — paBHODeIpeHHEBIN, HO HE PaBHO-
CTOPOHHWH TPEYTOMLHWEK; B) F — mpamMo-
VLOJILHHEK, a Fy — KBagpat; 1) F u F, —
OpAMOVIOIBHHEU; 1) F u F, — nartu-
VIOABHUKH; €) F — ImecTuyronsHnE, &
F, — maruvroapung. Oreer obocHVITE. 3a

3c

1304 Tpeyronsauru ABC u A,B,C, nomoOHEI.
Hmunem croporn BC u B, C| coorsercTBeH-
1o paBAw 1,4 m 1 56 enm. Hafianre oTmHO-

IeHHe IIepHMETPOR TPpeVIoJdbHHECOE ABC
D

802 A
Jd
1305 Ilepumerp werwmpéxyromsnura MNPQ  pyc. 390
OTHOCHTCA K I[epHMeTpY II0Z0OHOTO
eMy uernipéxyroabHuka M, N,P,Q, rar 3 : b. JlnwHa cTOpPOHBI
MN =17 cm, a giuna P,Q, vna 5 cm Doxnine AAWALT cToporsr M N .

Haﬁﬂ:HTe IIHHY CTOPOHEL PQ. Crauad c vk.com/material100
1306 MuoroyroneHuen F, 0 F, nogobHbel. Ilyers S, u S, — ux muo-
manu, a £ — xosQwpunmenT nogoduA MHOTOYTOIBHHKA F|, 0THO-

cuTennHo F,. Mcnoassya TeopeMy O TIOIIATAX MOT00HLIX MITOTO-
VIOJBHHKOE, 3aI0JHHATe TadJHILY.

S, 27 cm? 640 cm® 24 cm?
= 3 cm? 24 mne 6 mm? 4a? cm?
k 2 g Ja

1307 nuua cropoun KBanpara F pasea a. llocrpoer MHOIOYroJIsHHK
F,, mopobunifi mMumoroyrolsHuky F. a) Jloxammnre, UTO MHOTO-

VIOMBHHE F — xBagpar. ©) HalimuTe nnomajls MHOTOVTOJILHI-
ka F,, ecou roa®duuuenrt 1ogodusa MHOroyroasHuros F u F
paBem k.

1308 Ilnomaax nmoJoDHBIX MHOTOVIOJABHHEKOB paBHEL 70 mM*m 300 me.
OaHa 13 cTOPOH BTOPOT0 MHOTOVIOJbHHKA HMeeT IJIHHY 9 M.
Hatimgwnre anwmy CXOJACTBEAHOH CTOPOHBI TEPBOTO MHOTOVTONE-
HHUKAa.

,J'f'{n-nr';rrw JOSaMLE
339 HodoaLA,
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@ IIpeoGpasoBanue 1mogo6usA

133.'omoTeTns

OTMeTHM Ha IIJIOCKOCTH HEeEOTOPVIO TOUuRy O H
BO3BLMEM JIODOE YHCI0 £, OTAHYHOE OT Hv.ad. Kam-
A0l rouxe M TADCKOCTH, OTAWYHOW oT ToukH (O,
LHOCTABMM B COOTBETCTEHME ’l.'ﬂ'-l.]:i:g-’ M 11O cJaeaymnie-
MY IpaBHIV:

1) Tourka M, mexxuT Ha ayue OM, ecan k=0
(puc. 391, a), u Touxka M, TeKHT HA TPOJOIIKEHHH
ayua OM, ecau k < 0

2) OM,=|k OM (pmec. 391, 6).

Bynem cunMTaTh, UTO TOouKa () COOTBETCTEBVET
cama cebe.

SaMeyaHue

YEKazaHHOe MPaBMJIO MOJKHO KOPOTKO 3alm-
caTh ¢ MOMOIIbI BEKTOPOB B BH/E CJAEAVIOIIEro pa-
BeHCTEA: DTL —k-OM (0D BACHUTE IMOUEMY ).

I[Ipyu 3a7amoOM COOTBETCTBHMH KarkjIad TOUKA
IVIOCKOCTH OKasbiBaeTcdA COMOCTABJIEHHOHW HEKOTO-
poil eIMHCTBEHHONH TOYKe.

Taxoe cooTBeTcTBHe onpeaenser npeodbpaso-
BaHHEe IINIOCKOCTH, KOTOPOE Has3LIBaeTcd roMOTeTHeil
WJIH MeHTPATBRARIM mogoduem. Ymeno k masmBaeTcs
roahpuurenTom romorerun, a Toura J — ueHrpom
roMoTeTHH. [leHTp ToMOTeTHH ABJIAETCA HEIIOJBHK-
HOH TOYKOMH.

i) —

Puc, 392

340

CrauaH ¢ vk.com/material100
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CooTeeTeTEEHHEBIE IIPH TOMOTETHH (QHUIYPEL F,
1 F HA3BIBAIOT TOMOTETHYHBIMH.

Ha pucyvoke 392, a, 0 mzobpamensl TOMOTE-
TuuHele Quryper F, u F ¢ menTpoM roMOTETHH B
Touke (O 1 kKoapdpuomuedToMm k=3. Ha pucvHEKe
493, a, 6 u3o0paxedsl TOMOTETHUHBIE (PHUTYPEL F, H
F ¢ nentpoMm roMoTeTHH B Touke O B KoshpHUIIIeH-

TDMkz—l.
2

Eemn woaddunmmenT roMoTeT PAREH €IHHH-
e, TO BCe TOYKM ILJIOCKOCTH, 4 3HAYUT, U J1000M
(urvpsl F ocTaTesa HENOABMMKHBIMH, T. €. (hUIypa
nmepexoauT cama B cedg. Ecam k=-1, 1o Kammaa
TOYKA (PUIYPLL F IepeXolHT B CHMMETPHYHVIO eH
TOYKY OTHOCHTEJNRHO TieHTpa (), moatomy durypa F|
HOJAYYARTCH LEHTPAJNBHON cumMmmerpuein us (pury-
pel F (puc. 394). IIpyruMu ciroBaMi, OeHTpalbHAA
CHMMETpHA ABIAETCA YACTHBIM CJAVUYAEM TOMOTETHH
(korga xkoaddumeET roMmoTeTHH paBeH —1).

0

CraaH ¢ vk.com/material100

Puc. 394 Pwuc. 393

134.CroiicTBA TOMOTETHH

ChopMmynaupyemM TPH OCHOBHBIX CBOHCTBa ro-
MOTETHH.

1°. IIpn romorerun ¢ Koa(PHIHEHTOM, OTIHYHBIM 6)
OT eAMHHIBI, NpAMAad, NPOXOAAIIAd Yepes3 UeHTp
roMoTeTHH, NepexoauT B celsn, a npaAmMasz, He NMpPo-
XOAAMANA Yepe3 MeHTpP roMoTeTHH, — B napajjelib-

HYH) el npamyio (puc. 395, a, 0). 0O M M,

2", Ecqu npu romoreruu ¢ xoathdunuenrom k roH-
sl orpesra AB nepexoasit 8 Toukn A, u B, ro Pwuc.395

[Ipeofpasosarie
34] oo,
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oTpe3ok AB mepexoaguTr B orpe3or A, B, npuuém
A|B|:|k| AB {p“ﬂ. 396}-

3. IIpu romorerun ¢ kKoadipuuuenTom k OKpYE-
HOCTh ¢ TeHTpoM € ™ pamMycoM r TepexoHT B
oKpyxHOCTE ¢ menrpom C, u pagmycom |klr, e
C; — ToUKa, B KOTOpPYIO NepexoauT Toura C.

Iloka:xHTe 3TH CBOHCTBA CAMOCTOATENBHO.

Ha cpoiicte 1" u 2° cnegyer, 94TO MpH roMore-
THA JIy4 TMEPeXOIHT B Jy4, MOJAVILIOCKOCTE — B 1O-
JYILIOCKOCTB, YrOJI — B PABHBIH eMy yroJ.

Henonbayva nepedyrclieHHBIE CBOMCTBA, JOKAa-
JKeM TeopeMy O FOMOTeTHUYHEIX MHOTOVIOJIBHHKAX.

Teopema

0 A Ay

Puc. 396

IIpu romoTeTsn ¢ Koa(pHITHEeHNTOM £ MHOTOYTOJILHHEK
NepexoauT B NMogo0HLIH eMy MHOTOYTOJIBHHE, ITPHYEéM

roouMenT moo6HUAE MHOTOYTOJILHHKOR pareH |k

JokazarenbCTBO

IIyers A,A,..A, — NpPOM3BOJBHBIIN MHOIO-
yroabHuE. M3 crolicTea 2Y ciaegyer, UTo OPH DOMOTE-
THHA ¢ KO3(pPHUIHEeHTOM £ MHOTOVIOJIBHHK A A..A,
OCPEeXOAUT B MHOorovroannuxk B B...B,, »npuuctm
Blﬂz=|k| A A, BL’.BS=|'I‘3 Ay Ay, ey Br:B|=|k| ALA,
(puc. 397 nna cnyuad, Korga n=4).

IIlpu romoreTHH VYroJl INIepexoJHUT B pPaBHEIN
eMy VToJI, IO2TOMY

LB, =/£A, /B,=/A,, .., ZB =74,

HB HOJIYUSeHHBIX paBetlﬂ’l‘H SAKJAHYASM, YT
B,B,..B, & A, A,..A,. Teopema mokxazaua.

135.I1o106me NpoN3BOABHEIX (DHTYD

BBegém Temeps mMoHATHE MOAO0HA NPOH3BOJIb-
HBIX (HTYD.

durypa F, HazpiBaeTcda mogobHOI (rurype F,
eCclIH OHA paBHA HeKoTopol (purype F¥, roMoTeTHY-
soil purype F (puc. 398).

342
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Puc. 397 Puc. 398

Ecnu B — wmoadduumnedt roMmoreruud Quryp
F* u F, To nolomuTelbHOe uucho |k| HasbiBaeTcsH
ko3 uiHeETOM Hogo0HA (QUrypsl F, OTHOCHTEIb-
mo Gurypsl F (HIH, KOPOTKO, Ko3ad@dPUIHenToM mo-
modua quryp F, n F).

Ecnu durypa F|, nopodbua durype F, To 1nu-
myT: F, o F ¢ rospduoueEToM £ HIH F, k F, rne
k — Hos(hGHINeHT moxodid.

I[Togobue ¢duryp obmagaer caeayiOIMMH CBOM-
CTBAMM: 1
a)ectu F, X F, o F & Fas

6yectu F, & F, u F, &£ F, 7o F, ¥ F
(puc. 399).

IlokaKuTe 9TH CBOHCTBA CAMOCTOATEIBHO.

W3 onpegenenna mogobusa ¢uryp ciaeayer, 4To
ecnn (urypa F, romorernuna gurype F ¢ xoadgm-
nuerToM k, To F, % F ¢ rosddunuenrom |k|. Takum
obpazoM, TOMOTEeTHYHEIEe (DHIVPEI NPEeACTABIAIOT CO-
00l "yacTHBIH cay4dal noaobHBIX (pHTVD.

I[Toasaysice cBoiicTBaMu romorerun (m. 134),
a4 TaK:Ke cBoMcTBAMM paBeHcTBa (PUIYypP, MOMKHO JO-
KazaTb, 4To (pUrypoll, MoJo0HOH NpaAMoO (oTpe3Ry,
JIy4y, NOJYIJI0OCKOCTH), ABJAAETCA nNpaMan (0Tpe3ok,
ay4d, Noaymiaockocers). POurypoii, mnogodHOH yriay,
ABJAETCH YIOJI, paBHBIM gaHHOMmy. M3 csoiicrea 3,
n. 134 rawme caegyer, 4To GHUIrypoi, mogodHOMH
OKPYHKHOCTH, ABJAETCA OKPYKHOCTS.

IIlppMepoM nomoOHBIX (HUryp IPOM3BOJBLHOM
hbopMBI ABAAIOTCA CXeMbI IIJJAHHPOBKH OJHOM H TOH

343
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t bBankod 1,

Conanens -

lNoernaaa 'KyxHsa
- i
CnaneHsa ~|—

“‘1 ]

Focramnan 'H'- J-'-H:I-

Hpuxumaﬁ :

Hp}ltomuﬂ
..--' I

R ey ] A—

Puec. 400

e KBAPTHUPBI, BBINOJHEHHBIE IJIfA peKJaMHoro oy-
KJIeTa M AJA cTeHjaa HaA BeicTaBke (puc. 400).

3aMeuaHune
H3a reopemsr 1. 134 caeayer, 4To ecJH MHOTO-

VIPOJBHUKHM MO00HBI COrJIACHO 0DIIEMY ONpe/le/IeHHIO

nogodua (hUryp, To OHH MogoOHLI M IO OIpejelIeHHIo,

pagaomMy B m. 131. CopaBeanneo U obpaTHoe: eciH CKauaH ¢ vk.com/ma
MHOTOYTOJIBHAKY TOA00HE Mo onpenenennio m, 131,

TO OHM 1MOAOOHBI U 1O ODIEMY ONpeIeTeHH0.

1309

1310

1311

Saxaum

OTMeTsTe IIATH TOUeK M 0003HAuULTe MX OyKBamu O, A, B, C, 1.
a) Iloerpoiite Touku A,, B,, C,, D, Tar, 4ToBEl IIpH IrOMOTETHH
¢ meaTpom B Toure O n Koaddummentrom 2 roukn A, B, C uw D
Iepellad COOTBeTCTBEHHO B Todku 4,, B,, C, u [,; O) BEIIIOIHHA-
Te NpelblIvIiee 3ajJaHie IJId FOMOTETHH ¢ IeHTPOM B Touke O u
roaddunuedrom E=-3.

OrMeThTe deThIpe Toukn: O, 4,, B, C,. a) IlocTpoiiTe Tourn A4,,
B,, C rax, 4ro0sl OpK TOMOTETHH € OEHTPOM B TOUKe () u roaddn-
mueHToM £=3 touskn A, B u C nepeniin COOTBETCTBEHHO B TOYKH
A,, B,, C,; ) BLIDOJIHHTe IpeILLIVIee 3amadue I1d T'OMOTETHH C

IeHTpoM B Touke O H KospHuIHeHTOM £, paBHEIM —2; 1 & % :

OrmernTe TOuRy O W Haveprate npamyw [ Ttax, gtodber O g |,
IMocTpoiiTe TPAMYIO, B KOTOPYIO TEPEXOIUT IpaMad [ IPH TOMO-

TeTHH C IIeHTpOM B Touke (O B KoahdumuedaToMm &, ecnau: a) k= 2;
0) R=-0,5; B) R=-3; r} k=3.

344 Faasa XV
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1312 Ormerpre Toury O U HavepruTe OXPYIHHOCTL LIPOU3BOJIBHOIO Pa-
amyca r ¢ mentpoM B Ttodke C, orauunoil or touxm (. IlocTpoi-
Te OKPYEHOCTB, B KOTODPVIO IepeXolUT JaHHad OKEPV:KHOCTEH IIPH
romoreruy ¢ ueHrpom B roure (O v wos(dunuenrom k, ecnu:
ay k=—1;06) k=1,5; B) B=8.

1313 E IlepeuepruTe pucyvaox 401, a—z B TeTpags M TMOCTPOHTE Tpe-
VIOJBHHEKH, B KOTOPBIe IepeXOomAT JaHHbIe TPeVIOJBHHEKH, IPH
TOMOTETHH ¢ JaHHBIM IIeHTpoM O H rosdduimmedaTom: a) HNABC,

uneaTp romorernn O, k=3; 0) AXYZ, menaTp roMmoretHn Z, k= 15 :
B) APQR, neutp romorerin P, k=-2; r) ALMN, neurp romore-

1

™ K cepenura orpeska LM, k= 5

1314 IlepeuepTrTe (QUryphl, H300pa:KeéHHBIe Ha pHcyvHEax 402,a—2, B
TeTpass U nocrpoiire GUIYpbL, B KOTOPbIE OHU 1IePEXOLHT LUPU ['0-
MOTETHH ¢ IEeHTPOM B Touke A u £ =2,

1315 Horaxkure, 4ro LUPU IOMOTETHH VIO LIEPEXOJUT B PABHBIHA eMy
Vroa,

1316 Jlowaxkure, UT0 Kamaas purypa moaobua cede camoid,

1317 Horaxkure, uto ecau F, v F ¢ xospduuuenrom &, o F o F, ¢

1
roa(puHesToM —.
k CaqaH ¢ vkrom/material100
1318 [HoxakuTe, uTo ecynu Gurypa F, nogobua F,, a durypa 25, IO I00-

Ha (Qurype F, to Qurypa F, nopobua durype F.

1319 Ilvcere npm romMoTeTHH ¢ k=-—3 TpevroabHny ABC IepexolHuT B
rpeyroneank A, B, C , a mapanrenorpamm MN PG — B mapanneno-
rpamMMm M N, P.@,. Momxnao am yTRepsgIaTh, ato MNABC « MABC,
u MNPQ ~ MNP Q,? Ilpu yTBepIHTelIbHOM OTBeTe Haligute
rKoadpumment nogodns,

Puc. 402

I peodpazosanue
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1320

1321

1322

1323

BriacHuTe, uTo IOpelcTrabisder coboil du- a) '____,__,_..—-——-*A‘—""
A 1

rypa F,, nogobraa Qurype F, ecin F a8- g
JdeTcd: a) Tpanennei; 0) mapol nepe- °
ceHAamIIHxceda noj yriaom 30° npaMbIx.

lNomoTeTnsa sagaa mentpoM O W ABYMA
COOTBETCTEBEHHBIMH ToukaMua A m A,.
Hus gansoit rouru M nocrpoiiTe coor-
BETCTRCHNYIO ¢l MpH 3aJannoil ToMoTe-
THH Toury M, (puc. 403, a).

Pemenune

IIyers roura M He nemuT HA UPHMON
AA,. Ilo ontpegenennio TOMOTETHH TOYKA
M, mexuT Ha npamoii OM. I1a mocTpo-
edsud rouku M, Ha sroil npamoil zame-
THM, UTO, COMVIACHO cBoicTRY 19, mpamas
AM nepexoIHuT B HapajilelbHYI0 el Ipd-
My A, M,. IlosTomMy eciH uepes TOUKY
A, OpoBeféM I[IPpAMYH, [apaillejlbHYH0
upsamoin AM, 1o oHA LepeceuyeTr UPAMYIO
OM B nckomoit Touke M, (pwc. 403, 0). Puc. 403

Ecan Touxa M nemuT ma npamon AA,, '

TO OTMETHM IIPOH3BOJLHYIC TOUKY B, He JeKallyio Ha IpAMOI

(A, I TocTpOMM VEKA3AHHBIM BBIIOIE cOOCCGOOM TOMOTETHUHVIO eH
TOYKY B;. 3areM, [OJb3YACh TOYRAMHU B U B,, HOCEPOHM TOUKW sterialio0
M, (puc. 403, 8).

HaueprrTe napannendorpamm ABCID oTMeThETe Ha IIIOCKOCTH TO4-
Ex O u A, Tag, uTodsl 4,, O 1 A jgexani Ha OgHOH npaMoi. Pac-
CMOTPHTE IOMOTETHID € IeHTpoM B Toure (), OpHU KOTOPOM TOYHA
A mepexogur B TouKy A,. Menoaesys ¢BolicTBA roMoTeTHH, IO-
crpofiTe napamaenorpamm A, B C.D,, B xoTopoil nepexoauT ma-
panaenorpamMy ABCD npw 3amaniol TOMOTETHH.

l'omoreTusa zajgaHa HeHTpoM O H IBYMH COOTBETCTEEHHBIMH TOU-
pamu A u A,. Hna jaHHOH OKPYIKHOCTH, UPOXOLHLIEN uepes
TouRy A, TmocTpoiiTe COOTRET-
CTBVIOIIYIO €l OpH sajgapnmold @)
TOMOTETHH OKPYKHOCTE (pHC.

)

404, a).
Pemenue
IIvers C — DeHTp p#aHHOH
OKPVIKHOCTH pajuyca r, a
C, — LeHTDP HCKOMOH OKPY:IX-

"Hoctn paawyvea r;. Cormacro ©
ceofictey 3" m. 134 tTouru C
1 C; — COOTBETCTBeHHBIE TOU-
K IIPH 3aJaHHOH FOMOTETHH ¢ Puc. 404

346‘ e XV
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neaTpom O, H0aTOMY, HOJIb3YVACE JAHHBEIMK TOUKAMH 4 U A,, ner-
KO nocrpouts roury C; (em. sagauy 1321). OKpy:HOCTL, I'OMO-
TETUYHAA AAHHOH OKPYMEHOCTH, OPOXoguT deped TOURY A (005-
ACHHATE TMOYCMY), TTOITOMY HCKOMOH OVIET OKPYIRHOCTE C MEHTPOM
C, 1 paguycom C.4, (puc. 404, 6).

1324 E HayvepTuTe OKPVHHEOCTE ¢ IeHTpOM C M IPOM3BOJBHBIM DPaIH-
VCOM F B IIOCTpOHTe GUTYVPY, B KOTOPYIO NepeXOIUT 3Ta OKPYIE-
HOCTEL IIPH TIOMOTETHH ¢ LeHTpoM B Touke O u Koahduirnes-

o 1
ToM £, ecam: a) O ODpHHAAICKHT JAaHHOH OKPVIKIOCTIH, fz:E;
- ” 1
0) O nDpuHAAIeEKHUT JTaHHOH OKPYXHOCTH, k=—5; B) J He mpu-

HAJAJICHKHAT JAHIOH OKPYVAKHOCTH, £ =3.

IIpumenenne nogobua puryp
K /J0Kas3aTeJIbCTBY TeopeM
U pelIeHUI0 3a1au

[Togobue m ero wacTHBIH caydail — romore-
THHA — YACTO MCHOJML3VIOTCA AJIA JOKA3ATEILCTRA Te- CradaH ¢ vk.com/material 100
opeM H pelmeHHA 3agad. B TakMX TeopemMax W 3aja-
gaxX, KaKk TpaBAJIO, pedb HAET 00 OTHONIeHHMH AJIHH
COOTBETCTBEHHEBIX OTPE3KOB B NMOJOOHBLIX (B HacCTHO-
cTH, roMoreTudHbix) (purypax. PaseHcTBO OTHOILIE-
HUH JJMH OTPE3KOB MOMKeT OBITh 3aMeHeHO paBeH-
CTBOM TPOM3BEJeHHH B COOTBETCTBHMH C OCHOBHBIM

s a .
CBOIICTBOM MpPOMOPIHH: E*: Lo ad=hbe.

136. IIpiiMmenenne nmomoousa
K JOKa3aTeJdbCTBY Teopem

Ilvers xopael AB 1 CD oRpV:KHOCTH Iepe-
ceKkamoTced B Touke M. Orpeakun M4 u MB, a Tak-

ke orpeskn MC nm MDD nasnIBaloTcd OTpeskaMH B
nepecexaronmxes xopax AB u CD cooTBETCTREHHO A
(puc. 4035).

Hokaxkem TeopeMy O NPOU3BEJEHHUH OTpes-

KOB IepeceKamiInxca Xopd oKpYKHOCTH. Puc. 405

I1peoGpasosanue
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Teopema

EEe—————————————————————————
Ecan aBe Xopasl OKPYXHOCTH IepeceKkalwTcsA, To
NpoH3BeeHHe OTPe3KOB OJAHON XOpAhLl PaBHO NPO-

H3BEIeHHI0 OTPEe3KOB ,Elp}"]"l)fl XOpabl.

JokazarenbeTBO

IIyers xopast AB u CD orpy:HOCTH Lepe-
cexkawoTed B Toure M (puc. 406). Hoxamkem, UTO
MA - MB=MC-MD,

Pacemorpum tpeyroasuukn AMC uw DMB u
AOKaxeM, 4To oHM noaodHbl. [eiicTBHTENbHO, YIJIBI
1 u 2 paBHBI, TAK KAK OHM BNHUCAHHBIE B OKPYKHOCTh
H ONHPAKTCA Ha OJHY M TV e Ayry. ¥yrael 3 | 4
paBHEI Kak BepTHEalbHBIe, Ilo mepBomMy mpHusHaKY
nonobuA TpeyroasHukos SAAMC o ADMEB., Orcrona
MA MC

MD_ MB uma MA - MB=MC MD.

Teopema goxasana.

IIyveTes uepes Touky M, JemanIvio BHE OKPYHK-
HOCTH, NPOBEAeHA CEeKVINaf, MepeceKaiInaa OKpyxK-
HOCTE B Tourax A u B. Orpesox AB seusercs xXop-
noit orpy:HOocTH. OtrTpeskn MA u ME HaseBawT
oTpe3rkaMH cervmeil. Eciau uepes Touky M mpose-
mena xacarensmag MK x oxkpvssmoern (K — Touka
Racanmsa), To orpe3ok MK HA3LIBAIOT OTPE3KOM Kd-
carensuon (puc. 407).

HokasxeMm TeopeMy O KBajpaTe OTpe3Ka Kaca-
TEJBHOH K OKPYKHOCTH.

caenyer, 4To

CxauaH ¢ vik.com/material100

B

A

A B
M _«3
& o~ K

MA - MB=MC - MD MKer'A - MB
Puc. 406 Puc. 407
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Teopema

_
Ecnan uepez BHeIHIOW TOYKY K OKPYKHOCTH NpoBe-
AeHBbI KacaTeJbHAad H CeKyllas, TO KBaJpaT oTpe3-
Ka KacaTeJbHOH paBeH IPOM3BEJICHMI0O OTPE3KOB

CeKYIIeH.

JJorkasareiasCTBO

PaccymorpunM TpeyrodbHHEH MKA u MBK
(cm. puc. 407) n goxkaskem, 9To oHM mogobHEI. [lei-
CTBUTENBHO, VIJIbI 1 1 2 paBHBI, TAK KaK Kax/Jbli U3
HHUX HaMepaeTca nojgoBxool gvru AK (L1 — Bnou-
CAHHBIH B OKPYVKHOCTL M OoIIHMpaloInuica Ha avry AK,
a Z2 — yron Mexay KacaTeJabHOH K OKPYIKHOCTH H
xopaoi)., ¥ron 3 — ofmuid yrojg »9THX TPeyrofib-
HuKOB. Ilo neproMy npuaHaKy nofgobusA TPeyroJabHI

xop SAMKA o AMBK., Orcioga ciregver, UTO
MK MA
il it iui 2 _ .
ME - MK 4au MK?=JMA -MB.
Teopema JoxazaHa.
CrnefcTBHeM [AOKA3aHHON TeopeMbl SABJISAETCH

TeoOpeMa O IPpOH3BeJeHHH OTPDEe3KOB CEKYVIIIHXK.
Teopema

Az

MA - MB = MA_+«- MB
! " Cdauan ¢ Wk.com/Material100

Puc. 408

e
Ecnn gepes Touxky M, resxamyr BHE OKPYEKHOCTH,
NpoBe/IeHbl /IBe CeKyliHe, TO NMPOM3BeJdeHHe 0Tpes-
KOB OJHOM CEeKYUIeH pPaBHO NPOM3BEJAEHHI) OTpe3-

KOB Jpyroi ceryuwei (puc. 408).

Hokaskure 3Ty TEOPEMY CaMOCTOATENBHO.

137.IIpumenenne mogodusa
K peleHuIo 3aaav

3amgaua 1

JlokakuTe, HUTO MHOKECTBO CEpeJInH BCeX
XOPA OKPYHEOCTH ¢ HeHTpoM C U paAAUYCOM F, 0JHUH
HKOHEeI KOTOPBIX COBIIAJAET ¢ JaHHOH TOUKOM A 3Toil
OKPYsKHOCTH, €CTh OKPYJKHOCThB, [OCTpOEHHasa Ha
orpeske AC xax ma gmamerpe (puc. 409).
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Pemenue
IIpu roMOTeTHH ¢ IIeHTPOM B TOUKe A M Koad-

1
ummentom £ = 2 Awbadgd Touxa X OKPYMHHOCTH C

pearpom C u paguycom r nepeijer B Toury X, —
cepeauny xopibel AX. Ilo ceoiictey &° nm. 134 npu
VHARAHHOH TOMOTETHH OKPYVIKHOCTE € IeHTpoMm C u
paguycoM & IepexoJHUT B OKPY:KHOCTH ¢ HeHTpoM

B cepeanme orpesxa AC W paguycoMm = %r. JTa

OKPVIEHOCTh H ABIAETCA HCKOMBIM MHOMKECTEOM TO-
yer (cm. puc. 409).

PaccvmorpuM Temeps OpHMep 3aladd Ha TO-
CTpOeHHe, MpPH pelleHnH KoTopod yaobHo mpmame-
HATH romoreTHw. OrmMernm oOIIHI IOAX0a K pe-
IIeHU0 TaKMuX 3ajad: cHadamga crtpoatr (urypy,
VIOBJETBOPAKIIYIO TONBKO yacTu TpeboBaHuMil, a 3a-
TeM 3Ty (PUTrypy ¢ nomollesw nogodbus (romoreTHn)
npeodpasyoT B HCKOMYIW (UTypy, AJA KOTOPOM BHI-
NOJIHEeHB] yike Bce TpeboBaHHA.

SJanaua 2

Hasbl yron Ak u Toura A BHYTpeHHeH obia-
ctA atoro yriaa. IlocrpoiiTe oKpy:KHOCTL, MPOXOAA-
OIVIO Yepe3 TOUKY A M Kacalollyiocd cTOpPOH YIJIa.

Pemenne

IIyers O — pepnimua vraa ik, A — paHHad
Touga (pmc. 410, g). HomycTrHmM, 4TO 3ajada pelle-
na U F — #HcKomMad oKpyEHocTh. IIpm romorerun
¢ meraTpom B Touke (O w mwdeiM RoadunmenTom
k=0 oxpymuocTs F mepeligr B OKDPYXRHOCTE F,
HOTOpas, o4esBuHO, Oyier RACATBCH CTOPOH YIVIA
hk. Toura A nepelféT B OJHY H3 TOUEK Iepeceue-
HUA ayua OA c orpy®HocThI0 F: A, mnu A, (Ha
pucyHEe 410, a Touxa A IepexodMT B TOYKY A,).
slcHo, 4UTO OpH TOMOTETHH € IIeHTpoM B Touke O

1 N
1 Koa(hDHIHeHTOM — OKPYRHOCTE F| mepenger =B
k

oepy:Hocrs F. Orewopa BelTeraeT CASIVIOWMN Cl10-
cob pelleHUA 3agaqdf.

CTponM NpOH3BOIBHYI OKDYIKHOCTE F,, Ka-
CAOINYIOCA CTOPOH yraa fik, ¥ HaXoJHM TOYHKH A,

350
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Puc. 410

u A, nmepeceuenud nyda OA ¢ 9T0H OKDPYHHOCTBIO.
Hamee cTpoMM OKDYKHOCTE F, B KOTODVIC IIepexo-
OHT OKPYKHOCTE I, HOPH TOMOTETHH C MHEeHTPOM B
Toune (0, TmepeBoAAIIei onny W3 TodWer A, mam A,
B Toury A (em. zamauy 1323). OxpywuocTs F — He-
romad. llocrpoenue seinonreno Ha pucyake 410, 4.
Ha »srom pucynre m — Ouccerrpuca yraa hk, C, —
npouaBosibHan eé Touxa, C;H, L A u AC || A,C,.

dajmaua BceTga MMeeT OBAa PellleHHdA, TAK Kak
MOJKHO pacCMATPHBATE [Be NOMOTeTHH: OOHY, HpH
KOTOpOH To4YKa A, IepexojuT B TOUKY A, Ipy-
TYI0 — TIPHW KOTOpOH TouYka A, MepexoiuT B TOYU-
xy A. Ha pucynre 410, 6 Bropoe pemenne nzobpa-
FEHO IITPUXOBOH JTUHHEH.

Crauad c vk.com/material100

3amaum

1325 Xopawet AB u CD nepecexawrest B Ttouke K, Hafinure E£ED, ecnm:
a) AE=5, BE=2, CE=2,b; 0) AE=16, BE=9, CE=ED;
B) AE=0,2, BE=0,5, CE=0,4.

1326 IMuamerp AA, OKPYIKHOCTH NePIeHINKYIAPEeH K Xopae BB, u me-
pecekaeT eé B Touke C. Haiigure BB,, ecti AC=4cm, CA, =8 cMm.

1327 Tloapavack Teopueld 00 OTPE3KaX MEpPEeCcCKAIONINXCS XOpd, JOKaMKH-
Te, UTO NepHeHJAHKVIAD, NPOBEIEHHBIH H3 KaKoH-HHOVIL TOUYKH
OKPVHHOCTH K JUAMETPY, BCTh CPeIHEee IIPOIOPIUOHATBHOE 1JIH OT-
PE3KOB, 4 KOTOPLIC OCHOBANHE NePICHANKYIAPa ACJIHT JHaMETD.

1328 B tpevronvHuke ABC cropora AB papHa 6, a MeamaHa, npoge-
MEHHAA K 9TOW cropone, paraa 4, Hafamre poway o0mei Xopas
IBYX OKPY/RHOCTeH, KaskIad H3 KOTOPHIX IPOXOJHT dUYepes TOU-
Ky C # kacaerca AB, npuyéM ojHA EacaeTcd B ToOdEe A, a apy-
rag — B ToYKe B,

1329 Yepes Toury A npoeefeHnl KacatensHasa AB (B — Touka KacaHHdg)
1 CEKVIIAA, KOTOPAsA IepeceraeT OKPYIRHOCTE B Toukax C u D, Haii-
aure CD, ecnu: a) AB=4cm, AC=2cm; 0) AB=5¢em, AD=10cm.

llpeobpasosanue
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Puc. 411

1330 m Yepez Tourky M — EBHeIIHWO OTHOCHTEIBHO OEDPVIEHOCTH
¢ ueaTpom (O u paguycom R, nposeneHa CeRVINAS, HEPECERA0-
maa OKpy:RHEOCTE B Toukax A u B, [oxamwure, yuro MA - MB=
=MO?2 — R?,

1331 m Yepes Toury M — BHYTDEHHIOK OTHOCHTEIBHO OKPYVHOCTH C
HerTpoMm O U paaguycom R, nmpoxoaut xopga AB. lorammure, 4To
MA- -MB=R— MO-,

1332 JIBe ORPYVARHOCTH TepecerkanTes B Toukax A w B, Ha npamoit AB
B3ATA TOUKa K — BHeIIHAA OTHOCHTEILHO TAHHBIX DRpVH{HGCTeﬁ
Yepes Toury K npopejeHbl IBe ceRvInMe m 1 [ Tak, uTO M IIe
CEKABRT OJIHY OKPVIHAOCTE B Toukax C w D, a ! nepecéﬁ% ‘f}y
ORPVIKHOCTE B ToOuKax K u F. loxkamnre, yro KC:- KD=KE K F

1333 Ha xmeruaroil Oymare ¢ xaerxamu 1 x 1 em mzobpasxeHRl ORDyH&-
HOCTH H CBA3AHHLIE C HHMH XOPJAbl, CeKVIIHMEe HJIH KAaCaATelb-
Hele (puc. 411). HaifimmTe: a) nauHbBl oTpeska MA ceRyimell u
xopaet AB (puc. 411, a); 6) mausy orpeska KacareanHOit AM
(puc. 411, 0); B) mauny orpesxa AM xopas (puc. 411, 8).

1334 B ocrpoyronbsHbiil rpeyroasHuy ABC snumure epagpar PRQRS
Tak, YTOOLI BepIIUALI P ¥ § npuHaniacikanm cropone AC, a Bep-
mMHHEL P 1 S — cooTeeTcTBeHHO cToporEaM BC u BA (puc. 412).

1335 B tpeyroasani A BC BnwmmTe npaMoyronsHuK PQRS, momobunrin
npAaMoyroabHuUKY P, RS, Tak, uTobnl BepmineEsl P u @ npuHagn-
Hemxan cropode AC, a BepimirHel A H .S — COOTBETCTBEHHO CTOPO-
mam BC u BA,

1336 Manrr yroa Ak u Touka A, IpHHaJjdexallad BHYTpeHHel oflacTH
proro yraa. Hocrpoiire rTpeyronsHuE PR, mogodHBIN ZaHHOMY
Tpevroasnuky PG4 R, Tar, utobut P h, Q@ h, Re kE n A nipn-
Hajale:xanra oTpesky QR (pue. 413).

1337 Hama mpamaa { u tourxa O, me jgesxaniag Ha ned. Mcecooansyg ro-
MOTETHIO ¢ IIeHTpoM B ToukKe O, JOKaMKHTE, YTO MHOMKECTBO Cepe-
auH Beex orpeaxos OX, rae X — nwoban Toura upsmoit {, ecrb
OpAMAA, DaparIelbHas TpaMoit [,

:lﬂ*al
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Puc. 412 Puc. 413 R,

1338 Hawmer opamada [ 1 Toura O, me me:xainag mga meii. Ilyvers X — aro-
0ada toura opamod [. Hcmoanayd ToMOTeTHIO ¢ IeHTpOM B TO4-
Ke (), DJOKaKHUTE, YTO MHOMECTBO TOYEK, Jeasaniux orpesox OX B
otanomenny 1 : 3, cuuraa or Touxu (), ecTh NpAMAad, TAPATLICIL-
Had opAamoi [.

1339 Yepes maHHVIO TOUYKY A OKDPV:KHOCTH IIPOBEJeHLI BCEBO3MOIKHLIS
xopabl. HMeuonbsysa romoreTio ¢ UeHTPOM B TOdKe A, HOKAMM-
Te, WTO MHQMKECTRO TOYUEK, JeJSITHX DTH XOPALl B OTHOITEHHH
1:3, culTag oT TOUKH A, eCTh OKPVIKHOCTE. ¥ KaEHUTEe OOJOMNe-
HHe LEHTPAa ATon OHEPYHHOCTH. CrauaH c vk.com/materiali00

1340 Ilyers M — Toura, gensiasd Meguany AA, TpeyroasHurea ABC B
orHomennu 2 : 1, cuwTas or BepuHB, B, — cepeanHa CTOPOHE
AC TpeyroanrHHEKa. [oKaKuTe, He HCOOJIL3VA CBOHCTBO MeIHaH,
UTO IIPH FOMOTETHH ¢ HeHTpoM B Todke M u roadduiHeHTOM

1 %
R=- 3 OTPe30K ADB nepeXoluT B oTpe3oK A B,, npuuem Toura A
TEePEXOIAT B TOUKY A, a Touka B — B Toury B,.

1341 TlonssyaAcs TPEALIAVIIEH 3aJavell, JORaEHATEe TEopeMy O TOUKe
IepecedeHHA MeJHaH TPevVIoAbHHKA: TPH MeJHaHbl TReVIOJAbBHHUKA
IepeceKawTed B OJHOH ToYKe, KOTOpad JelHT EaXIVI0O MelHaHy
B oTHOIIeHWH 2 : 1, cunuTag 0T REepPITHHEI,

Bonpocsl s noBTopeHusa K raase XV

1 [HafiTe onopedeseHHe MOTJOOHBIX MHOTOYVTOJLHHKOR.

2 UYro masemeaerca KoadhUOueETOM DOZ0OHA ABYX MHOTOYTOJIBHUKOR?

3 CdopMyIHpVITE TeopeMy O PABEHCTBe OOJ00HBIX MHOTOYVIOIbBHI-
KOB.

4 CdopMyIHDPYVHATE H JOKAXKHTE TeopeMy O HNepHMeTpaX IoJo0HBIX
MHOTOVIOJABHHIKOB.

{lpeofipasoeaniie
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8 ChopMyInpyvHTe H JOKAXKHTE TeopeMy 0 ILIoOIATAX IIOJO0OHBIX
MHOD I‘(IFI‘(]JI BHHEOE.

6 FKaxwue npe (UIypsl HASBIBAIOTCHA TOMOTETHUHBIMHU (II€HTPATILHO-
nopodabIME)?

7 Yro MBI MOHEMAEM IO IIEHTPOM T'OMOTETHH M Koa(MOHUIHEeHTOM
romoTetTHr OBYX (Quryp? Moxker s Koa(hpHUIIUEHT IOMOTeTHH
OBITH OTPUIATETLHEIM 7

8 UYro npepgcraender codboll roMoTeTHA ¢ EosqupHIHeHTOM £, eCcJIH:
a)k=1,06) k=-17

9 ChopMyIHpVHTe OCHOBHBIE CBOHCTBA TOMOTETHH.
10 Bepro am, 4T0 OPH TOMOTETHH OKDVAHOCTE HEPEXOAAT B OKPYIE-
HOCTE?
11 Mo:xeEO0 JH VTEEP:EIATH, 4YTO IPH FOMOTETHH YI0J HepexXoJHT B
PABHEIN €My yIoJa?

12 ChopMyvaupyiiTe H JOKaKITe TeopeMy O TOMOTETHH MHOTOVIOME
HHEOB.

13 Kaxmue ae (pUrypnsl HA3LIBAIOTCH MOA00HLIMEAY

14 Yro bl noHuMaem nog xosdunHentToMm nogodua? Mo:xer 18 Ko
athpunmuenrt nogodua OBITE OTPUIATEIEHEIM YHCIOM?

15 CdhopuvyvaupyiiTe OCHOBHBIE CBOHCTEA IIO0OHA QHIVP.

16 Tomorerusn zagaua meHtTpoM (0 U ABYMSA COOTBETCTBEHHBIMH TOY-

KaMu A u A, OGbACHATE, KaK TOCTPOMTH (urypy- Fa" rdffgrehatenalion
THUYHYVIC TaHHOH (urype F, ecan duurypa F geideTcd: a) TOUKOM;

0) MHOIOYI'OJIbBHMKOM; B) OKPYIKHOCTBIO.

17 CohopMyaupyiTe ¥ JOKAKHATE TCOPEMY O IPOHU3BCACIHHT OTPe3KOB
mepeceKalIuxcd XopJ OKPYHHOCTH.

18 CopuyaupyiiTe 1 JOKAKITE TEOPEMY O KEBAJAPATE OTPE3KA Kaca-
TEALHOH K OKPYIKHOCTH,

19 CdopuynupyiTe I JOKAMEHTE TeopeMy 0 IPOH3BeJeHHH OTPEe3KOB
CeKVIIIHUX,

20 Jloxka:kuTe, 4YTO CepeIMHBI BCEX XOPJA OKPVKHOCTH, OIHH HKOHEI
KOTOPBIX COBHANAET ¢ JaHHOH TOUKOH, €CTh OKPYEHOCTD.

21 ObnacumTe, Kak TOCTPOMTL OKPY/KHOCTL, KOTOpasg TMPOXOIHT He-
pe3 JaHHVIO BHYTPEHHIOK TOYKY VIVIa M KacaeTcd CTOPOH 3TOTO
VIJIA.

JomoHUuTEeNBHBIE 3alaYM

1342 Ilpu paHHOM HBHIHEHUU HAMIAA U3 ABYX Toder A u B orodpasxa-
etca #Ha ceds, Jloxammure, uro modaa Touxa npamon AB orobpa-
;KaeTcda Ha cedA.
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1343

1344

1345

1346

1348

1349

1350

Ilpu manHOM IBM:KeHWH Ka:xmIad 13
Bepiiue Tpeyronsiura ABC orobpa-
sRaerca wa ceds, Jlokamwure, aTo a10-
Dad TOUKA MIOCKOCTH oToOpaxkaeTcs
Ha cebd.

HogamuTe, ITO JRA TRPAMOVIOILHAKA
PABHLI, €CJH: a) CMeKHBIE CTOPOHLI
OTHOTO IIPAMOYTOJLHHEA COOTBET-
CTBEHHO paﬂﬂbl CHMeHHEBEIM G’I'EIFICIH.HM
apyroro; 0) cTOpoHAa W AHATOHAIL O]-
HOTO IIPAMOYTOJLHHEA COOTBETCTBEH-
HO PaABHBLI CTOPOHE M JHATOHANH JIDY-
roro.

Ha gamxgom 3 pucyHEKoB 414, a 1 &
H300paXelHsl JBa MONODHBIX MHOTO-
yronsaura. Halipure x, y, z, o u f.
B rpeyronsEnk ABC BumcaH nmapad-
Jedorpamy APNM rak, kax Ioxa-
3an0 Ha pucyAakKe 415, WUzrecTHo, uTo
AC=32 cm, AB=24 cm, a cTopons
NaPANILIOrPAMMA OTHOCATCA K JpVr
apyvry kak 4 ; 3, Onpegenure JIHHED
CTOPOH IIapaJLIelorpaMMa.

Ha pucyare 416 ABCD — napan-
aengorpaMuM. Ilo maHHBIM 2TOTO pH-
CYHKA HaliIuTe OTHONIEHHE ILIOIA-
npei: a) rpeyroasHukos DPQ u APB;
0) Tpeyvroacnnkos DPQ u CBE.

Han rpeyronsaur ABC. Ilocrpoiire
Tpeyroasonk A,B,C , mogodunii Tpe-
VIOOBHHEY ABC, nmnomank KOTOpPO-
ro B 2 paaa Ooublue ILJIOLAHK TPe-
yroneHuKA ABC,

Han keagpatr ABCD, nuoimans KOTO-
poro pasraa S, [oerpoiTe KBaApPaTHI,

MJIOMIAAM KOTOPBIX PABHBI: a) %S;
6) és; B) 38.

Ha @ppsamoil orMedeHBI TOYKH HA
OOMHAKOBOM PACCTOAHHK IPVD OT

Crauad c vk.com/material100

Puc. 415

=1

DQ 16 C

Pwc. 417 M N

apyra (puc. 417). Haiiaure xoaddu- A 24 B
LMEHT R FOMOTETHH, €CIH USBECTHO, puc 416
] R
[ peoGpasosarnue
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yTo: a) Touka N mepexXodHuT B ToukEy PP 1 M — IIeHTp roMOTeTHH;
0) Touka ¢ mepexogur B TouEy N u P — meHTp roMoTeTun; B) TOH-
xa M mepexonuT B Touky R u N — 1enTp roMoTeTHH; T) TodKka M
NepexXoIuT B TOUKY § U B — IIeHTp roMOTeTHH.

1351 Hauweprure aBa HepasHBIX orpeska AB um A B, nemanimx Ha na-
panyeNbHBIX NpAMEX. l[locTpofiTe HmeHTp Takod roMOTeTHH, NPH
KOTOPOM OTpe3ok AB mepexomuT B oTpesok A, B,. Ckoabko perre-
HHH uMeeT sagadga?

1352 Pemmwte mnpeAnRIAYNOIVIO 3ajady AJXA caydada, worma AB=AB,.
CEOJbEO pelleHH HMeeT 3ajada?

1353 [Iycte mpu HEKOTOPOH ToMoTeTHH Touxku A, B u C mepexoaar co-
OTBETCTBEHHO B TouKH A,, B, u C,. [lorasxurte, uTo ecau Toura B
JeHUT Mexay TouraMu A u C, To Toura B IemuT Me:ray TOUKA-
M A, uw C,.

1354 IlonwssvAch OpennlavIOell zajadell, JOoKa:KHTe, 4TO eclIH IIpH He-
ROTOPOH romoreruu orpezor AB nepexoaur B orpesor A B, To
cepeanHa orpeska AB nepexoauT B cepenHy oTtpesxka A B,

1355 IlveTs menTp romoTeTHH (O Je:KHT HA TaHHOH oKpy:xHOocTH. [oKa-
BEHUTEe, YT JaHHAHA ﬂﬂp}-’:’ﬂl—lﬂﬂ’l‘h H Ta, B HOTGI’]FH"] OHA .T.I.EpEKO,LT,HT
TPH TOMOTETHH ¢ IEATPOM B Touke OO, mmMeoT B Touke O 0bIIyIio
KacaTeJLHVIO.

1356 B rpaneuuu ¢ ocHosanusymu MN v PG nuaronanm MP u N@Q une-
pecexarmoTca B Touyke O, Menoabsya NPeALIAVIIVIO SB@atky,viIomanatenal100
SEHTe, YTO OKPVIEKHOCTH, OINHCAHHBIE OKOJIO TPeVIOJABHHEOE MNO
1 PRO, umewT 0b0lyio KacaTenbHy B Toure ().

1357 Henmonbzya roMoTeTHIO C OeHTpOM B TOUYKE NepecedeHHA MeTHaH
TpevrodbHHEa ABC, TOKaEHTe, YTO PajUyC ORPYMHEHOCTH, OIIH-
CAHHOHM OKOJ0 TpeyvroasHuea ABC, B 2 pasa Ooabmie pagmyea
OKPVIKHOCTH, OTMHCAHIOH OXKOJM0 TPEeVIOJLHHKA ¢ BCPHIMHaMH B
cepeaguHax cropor AB, BC u CA.

1358 Ilycrs Toura O — TOYKA HepecedeHUT NPAMEBIX, COAep:Ramnux 0o-
KOBBIE CTOPOHBI JaHHOH Tpanenuu. Fcmoisayd roMOTeTHIO ¢ HeH-
TpoM B Touke (O, TOKaEHTe, UTO Touka O JeHUT HA ONPpAMOH, OpO-
XOASIEH yepes cepeguHbl OCHOBAHHIT TPAIISIHH.

1359 Jama okpyxHOCTE () pagmyca r, Todka P OKpPYVHOCTH H Xopja
AB. Ilocrpoiire xopay PX Tar, uTobbl eé cepelHHa IPHMHALIEH -
aa xopge AB.

1360 B yron BnMcaHBl JBe OKPVIKHOCTH, OJHA H3 KOTOPBIX KacaeTcd

cTOpoH yraa B Toukax M u N, a agpyraa — B Toukax P u Q. [o-
KAKHUTE, 9TO ITH OKPVIKHOCTH HA NpaAMoil M@ oTceKawT paBHBIE
XOpObl.

1361 B orpy:muocru nposeinen puamerp AB. Yepea Ttoury A u upo-
MU3ROIBHYID TOYKY M DTON OKPYRHOCTH TpPOREJIEHA NOpPAMAad,
lepecerawiiad B Touke K KacaTelbHYVI0 K OKPVIKHOCTH B TOU-
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1O
O

ke B. oxamure, 4TO IpOH3BeIeHHE B , ,
AM - AK He 3aBHCHT oT BBEIOOPa TOU-
kKH M 1a oKpy:KHOCTH,

1362 Ila pucyure 418 ABCD — napanne-
aorpamm, P 1 @ — cepejuHbl CTOPOH
AD u BC. JlokaamuTe, UTO: a) TIPH ro-

A P D

MOTETHH C IICHTPOM B ToUKe D u k=2
Tourka K nepexopnr B roury L; 6) upu  Puc. 418
TOMOTETHHW € TEATPOM B TOUKe B W
fz=2 Toura L mepexoanT B Toury K,

1263 Tlo mawueM pucyeaKa 418, moab3y-
Ach OpedblgvIOel samadel, JOKaMH-
Te, uTo BK : KD=2:1.

1364 Ha pwucyoke 419 rouxkm P u C, a
Tak:¥ke B U § cHMMeTpHUYHLI OTHOCH-
TenbHO OuccexTpucsl AX yraa BAC.
Hsrecrno, uro AB=5, AC=3. Hec-
MOJB3VA TOMOTETHIO ¢ I[eHTPOM B
rouke D nepeceuenunn orpesxos PQ Pwc. 419

u BC, goramwute, uto CD= % .

1365 Jlama oxpysuaocts O pagwyea r 1 Ttouka A mupockocrw, Jloxkasmre,
YTO MHO;KeCTBO cepelHH oTpeskor AM, roe M — mio Ag TOUKA o
L C W I/ Maerial L
orxpy:HOoCcTH O pajuyca r, ecTh OKPYHHOCTb. VEAKUTE L0056

HUE TeHTPa 9TOH OKPYRHOCTH W HAWAWTE €€ paanyc,

1366 Hora:xure, 4TO OpH OMOTETHH C L@HTPOM B TOUHKe [epeceuyeHHUHA
MeJHAaH TpeyrodbHuka u KoahduouenTom k=-2 cepeiuHHbIE
NePIeHINKYIAPEI K CTOpOHAM TPeYIOJBHHKAa HOepexXoldaT B Opd-
MbI€, COAepMLallile BRICOTEL 3TOTC TPEYIOJAbLHHEA.

IoxamuTe, MTO HEHTP OMHCANTON OKPYVAHOCTH, IIEOTPOHI H OPTO-
IIeHTP TPeVIroJbHHEA Je:EAT Ha oJHoH npamol (npaMad Jiiaepa).

1367

3a/layd MOBBLIINEHHOM TPYAHOCTH

JajgauM K rjase X

1368 Horammure yrBepsieHUs 00 OCHOBHBIX CBOMCTBAX YMHOMEHUS
BEeKTOpa Ha uHcao (m. 91).
Pemenne
1. Jogazem, 4To A04 JAOLIX wHcea k, [ B Joboro BexTopa a
CIPABeINEC PABEHCTEO {M)E=k (EEE). Ecnn E={i TO cOpABelIH-
BOCTE 3TOTO PABEHCTBA oueBwaHAa. [lyeres a+0. Uneem |{:‘z£}r_l}|=
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Hamee, ecim k=0, To (k) allta u k(ta) 11 a; ecan e kI<0, TO
(kD) a Nauk (la) Na Ueromus npyrom cavuae (kD a 11k (la).
Cnexosareasno, (kl) a =k (la).

2. Hoxaskem, 4To Aad Joboro uyHeaa £ ¥ J0OOLIX BeKTOPOB d M b
- = — =

CIIPABEIHEO PABEHCTBO k (a + b)=ka + kb.

Ecmu £ =0, To cupaRelIHBOCTL STOTC PABEHCTEBA OUeBHIHA.

IIvers £ =0.

PEJ_GGMGTDHM cayuaii, KOorjga BeRTOpPhL aub e EOJUIMHeAPHBI (CIIy-

aait g I b paccMoTpUTE LHMU(,TGHTEJTHH{J) OrmomyM 0T KaKOH-HH-

Oy aL Toukn O BCKTOPLI GAl —auOA= kd, a OT TOUeK A A— Bek-

Topel A, B, =b u AB=Fkb (puc. 420, a, ). Tpeyroasnuru QA B,

u OAB nopobubl ¢ xoshdunmenrom noxodua | k. CregosarensHo,

T i = - 5 E - —m -n

OB =kOB,=Fk(a+b). C gpyroi cropoasl, OB=0A + AB=Fka + kb.
— — — —=

Hrax, k{a +b)=ka + kb.

3. Horakem, uTo AJg J00BIX umMcena k, { U aoboro BexTopa

— - —

cIIpaeelIHE0 pageHCTEBO (BE+Il)a=Fka +la. BEciu E=1=0, To cnpa-

BEAJMHEOCTh ATOrC PABEHCTEA OYeBUaHA. IIveTs xorTdA OBl OOHO M3

amcen £, { orauuno ot mynsa. Jing onmpemenémmocTn OyviaeM cuu-

[

TaTh, uto k| =|1| 1, cumemoparensuo, k20 u|—|<1.

; I - o " 3
Pacemorpum  BeKTOD a+;a. OueBUaHO, (a+£a} M a, Hanee,
== g = ,‘ = f lf -
la+ia|:|a|+—|a|:[1+— al.

k k E
ChenoraTennno, CONIACHO ONPEACJICHHIO TPOHM3RCACHNA BEKTOPA

. } = ') =
HA SHCAO, 4+ -0 = 14 —k} a. YmHOMAA 00e Y4ACTH HTOrO PABEH-

b

— = -
CTBa Ha £, TOJVYHM, UTO CIPABeAIUEC paBeHCTEO ka +la=(k + 1) a.

k<0
OB = k(& +b)=ka + kb OB = k(d + b) = ka + kb

Puc. 420
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1369 Jaurwl dersipexyroiasHuK MNPQR u TOUKA Q. Yo Tpe/iCTaBIALT
c000ll naHHBLI YeTHIPEXVIOILHNE, CCII UN OM = UP UQ"

1370 Hanbl deTeIpexyroabHUE ABCD u tourka O. Toukun E, F, Gu H
CHMMeTPHUYHEI Todke () OTHOCHUTEIBLHO cepeluH cTopoR AB, BC,
CD w DA coorsercrrenno, Yro mpeacranmser co00i YeTHIPEX-
yronpHux EFGH?

1371 Man tpeyromniuk ABC. Jlokasmure, 4To BekTop S5 Ai e
AB | lac]

IIpaBJIeH BIOJAb OHCCEKTPHUCHl yria A, a BeKTop AB e
[AB| |AC]|

BIOJOL ﬁ'HCCCI‘CTpHEI:I BIICTITIICTO ¥WIVIa ITPH BCPIINIIITG A.

1372 JMoxkaxkure coenywomniee yreepsaenne: Tpu rouku A, B w C ne-
AT Ha OJHOH IpaMoi ToTda M TOJNLBKC TOTJa, KOTJa CYIIeCTBY-
0T udcna k, I 1 m, OJHOBPEeMEHHO He PABHEIE HVIIO, TAKHe, UTO
E+1+m=0 1 gna OpoH3BOABHOH TOoukH (O BBIIOJHAETCA paBeH-

erBo ROA +10B +mOC =0.
1373 Hcemoanpavda BeKTOPHI, JOKAMHTe, UTO cepelHHBI JHADCOHAIEH ue-

TBIPEXYIOJBHUKA M TOUHA IlepeceuyeHUA OTPE3KO0B, COBJUHAIOIIMX
CepeguHbl IPOTUBOIOMOMAHEBIX CTOPOH, JEEAT HA OJHOH IDAMOLM.

1374 BucceRTpHUCHl BHEINHUX YIJIOB TPeyroabHUKA ABC npu BEREIVMHAN G/ materisl100
A, B u C nepecexaror npameiec BC, CA 1 AB cooTBeTCTBEHHO B
Toukax A,, B, u C,. Mcrione3yda BeKTODEH], JOKAKHATE, UTO TOUKH
A, By u C| nexar Ha OJHOI HPAMOL.

1375 llyers H — rTouHAa llepecedeHUd IIPHAMBIX, COAEPHALIMX BhICOTHI
HePABHOCTOPOHHETO Tpeyroabuuka ABC, a O — 1enTp onrucanHoi
OKOJIO 3TOr0 TPevIoJbHHEA OoKpVEHOCTH. HMcoolbsyd BeKTODEI,
JOKa:uTe, 4To Touka F NepeceyeHrd MelHaH TPeVIoJbHHKA IIPH-
HAJUIERAT oTpe3ky HO u genwT aT10oT OTpe3or B oTHomennn 2 : 1,

HG

CUHTadA OoT ToukH H, T.e. =2
GO

Jamaum Kk ranase Xl

1376 Bepmuesl derhlpexyrodbHuEa ABCHD  uMmeloT HKOOPIHHATH
A(x; Y1), Blxgyy), Clxgys) v D(xg y,). Hoxammure, 910 2TOT
YeTBRIPEXYTONBHEHUEK ABMZeTcd IapajlIelorpaMMoM TOTIa H TOJILKO
TOTHA, KOTJA X, + X=X, +X H i}, Yy = Ya+ Y,

1377 Havwl gBe ToukH A (x;y,) B B(x,; y.). HoramxuTte, uTO KOOPIH-
HaTel (x;y) Toukm C, pensigeid orpeszor AB B OTHOIIEHMH A
AC Xyt Axy Y1 +Ays

PP — l s BEIDAAKTCH (DPOPMYVJIAMH X = X ==
( CB ), BEID bopary 1+2 27 T 14

FACAYNL OBBILEEH MO
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1378 M3z usuEH M3BECTHO, 4TO LIeHTD TAMeCTH OJHOPOJAHOH Tpeyrollb-
HOW MJACTHHKHW HAXOJAWTCA B TOUKE Tepecedennsa meanan, Hairan-
Te KOOPAHHATHEI OeHTpa TAMKECTH TAKOH ILIACTHHKHN, eCclIH KOoOpIH-
HAThl €€ BepPLIMH PABHBIL: (X 1) (X5 Yo)s (3 Ya)

1379 Bepmuarsl rTpeyroasHura ABC umeror Hoopauaarsr A (—3; 0),
B(0; 4), C(3; 0). BuccekTpuca yria A mepecekaetr cropony BC B
Toure D). Haiigure KoopauHATBEI TOYEK D).

1380 B rpeyronsHure ABC: AC=9cm, BC=12 cm. Meguaner AM u
BN pauMHO neplneHAHKvIApHBEL. Halaure AB.

1381 HaiiguTe KOOPAUHATEI LEHTpPA TAMKECTH CHCTEeMEI TpPEX Macc M,
m, U My, COCPEJOTOYEHHBIX COOTBETCTBEHHO B Tourax A, (x:y,),

Ay (x5 Y2)s Az (X35 Ya).

1382 B rammoom u3 CHeAYIOINUX CIyYaeB Ha OCH abcoHce HalgUTe TOY-
vy M, nias xoropoil cymma eé paccrosHuil or rouer A u B umeer
HaumMenbLINee 3HaticHuce:

a) A (2; 3), B(4; -5);
0) A(-2;4), B(3; 1).

1383 oxammuTe, 4ATO:
a) vpaeacuue Ax+ By+C=0, rac A 1 B 0IAHORPCMCHHO HC PARHLI
HYJIH, HBIASETCH VDABHEHUEM LIPHAMON;
B) vpaBnenme x?— xy — 2 = () He ABISAETCS YPABHEHHUEM OHPYHHOCTH

1384 IHalfimuTe TOUKH IIepeceueHHd [ABVX OKDViKHOCTeH, B3aJaHHBIX
ypaBHeHEHAME (¥ —1P+(y—-2)°=4 n xX*+y°>=1, H«BBIEEIATEaENEI100
JAIUHY WX 00Iel XOpJnl,

1385 Jlawer tpum toukm A, B, C w tpm umenma o, B, y. Halignre mmo-
MecTBO Beex Touer M, anA Kasgaoll H3 KOTOPBIX cyMMa
a$AM? + BBM? +yCM? uMeeT NMOCTOSIHHOE 3HAYEHNE, ECIH:

a) a+p+y=0; B) a+pP+y=0.

1386 Hanber npamMad a 4 Toura A, He nemmamas Ha Hed. Hna wammgoi
rouxu M, opamoi ¢ #Ha nyge AM, Baara raras Toura M, uro
AM, - AM =k, roe £ — nannoe TOTMKATENRHOe wneno. Halianre
MHOMECTBO BeexX Touer M.

1387 Toura O He nexwuT HA JAaHHOU OKpy:KHOcTH. [na kampoi rTou-
ki M, oxpvmHOCcTH Ha Jgyde OM, Bagra Taxad Touxka M, uTo
OM=F-0OM, roe £ — JaHHOe OOJOMKHUTeNBHOe uMciao. HalinuTe
MHOMECTBO Beex Toder M.

1388 Ilvers A w B — gauunie TOUKH, £ — JaHHdoe TOJOKHTEILIOE YHC-
10, He pagHoe 1.
a) Joramnure, 410 MHOMKECTBO BCeX TOHeK M, yIOBIeTBOPAIIINX
venoBui) AM =kBM, ecTh OKPYRHOCTS (OKPYVIHHOCTE ATIOJJIOHHAS).
6) HoramkmuTe, UTO 5Ta OHPYHHOCTE [epeceKaeTcA ¢ MO0
OKPVIHHOCTRI), HNPOXOAAINEH uepe3 Touxku A n B, tar, uro Ux
pPagHuyCchl, IPOBeIEHHEBIE B TOUKY IIepeceueHnd, B3aHMHO HepIlleH-
ITHKVIAPHEL.
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damaun K raase XII

1389 Ha croponmax mpaapata MNPQ B34TLI TOYKH
A u B Tar, urto NA=%MN, RB =:13—MN
(puc. 421). Hoxa:xure, uto LAMB =45°.

1390 Huaromamm AC um B dYeThIpéxyrolbHHEKA
ABCD nepecerawres B toure O. Ilnomwans B
Tpeyronsarka ODC ecTh cpeHee TPOTOPITAD-
HaJdbHOE MEMEIV ILIOOIagAMH TPeyIroJdbHUKOB

N A P

OBC u OAD. Jloraxmure, uto ABCD — tpa- M Q
nmenus ¢ ocHoBaHuUAME A u BC nwnu napan-
JeJ0TpaMM. Puc. 421

1391 Jlowamure, 9TO TIONAAEL S TPOMIROIEHOTO YeTHIPEXYTOILHUKA
CO CTOpOHaAMH @, b, ¢, d (IocHeJoBaTeILHO) VIOBICTBOPAET Hepa-

BEHCTBY § < %{ac + bd).

1392 Norammure, uro B TpeyronsHure ABC Omccextpuca AA, Beiumc-

2be r.t.:nsﬁ
naerca no gpopmyne AA, = h—2 rae h=AC, e= AB.

+C
1393 Breipazure QHArOHAIM BOMCAHHOTO B OKPYHHOCTh YETBIPEXYIOJIb-
HUKA Yepes3 ero CTOPOHE, CrauaH ¢ vk.com/material100

1394 Jorarmmure, 4r0 WIOLALL UYETHLIPEXYIOJbHUKA, BLUHUCAHHOID B
OKPYIRHOCTE, MOMeT OrITh BRIYMCJAEHA 110 JopmMyaae
S = J(p - a)p - b)p - c)(p —d),
roe p — OoJaynepumeTp, ¢, b, ¢, d — CTOPOHBI YeTHLIPEXYIOMb-
HHEA.

1395 [okamuHuTe, YTO CTOPOHEI TPeVIOJBHHEKA 00pasvIoT apmdpmMeTHUe-
CEKVI0 IIPOTPECCHI0 TOrjJa M TOJbLKO TOTJa, KOoTjga IpAMas, Ipo-
XOoJAINAaA Uepes OeHTPhl BIHCAHHOM M OOMCAHHOH OKpPYIKHOCTeH,
HepUeH M KYIAPHA K O4HOH U3 DUCCEKTPUE TPeYIONbHMKA.

1396 B npamoyroarnHol Tpamennn ABCID wmeHbIlee ocHoBaHHe AD
pPaBHO 3, a boxoBadA cTopoHa CD), He mepneHIUEYVIAPHAA K OCHO-
BaHuAM, pasHa 6. Toura E — cepeagmnHa orpeska CD, yron CBE
papeH . Hafigure nnomanes Tpanenun ABCD.

1397 B ocTpoyvroanHoM TpevrolbHEEe ABC cropoHa AB (oJBIIE CTO-
poanl BC, orpesrku AM 1 CN — BhICOTBEI TpeyroJbHHEA, TOU-
ka O — IeHTD ONHCAHHOM OKPV:KHocTH. ¥Tonx ABC pasen [3,
a nnomans gereipéxyronsaura NOMB pasaa S, Haitpure cropo-
uy AC.
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1398 B rpeyrosnsaure ABC upogsegenst sbicora AH nnuunoin h, mepu-
ana AM pnusoi [, duccerrpuca AN. Toura N — cepegmua OT-
peska MH. Halaure paccTosare oT BepIMUHBT A 0 TOYKHW TTepe-
CceMeHHA BRICOT TpeyroasHmka ABC,

3amaun K raase XIII

1399 Ha pucynure 422 uzo0paskéH IpaBHIBHEIN JECATHYIOJIBHHUE, BIIH-
CAHHBIH B OKPYVHOCTE pagnyvca R, AC — duccexTpuca yroa OARB.
/51
Hora:xure, uTo: a) HNABC~» A0AB; 0) AB=AC=DC=\’TR.
1400 HoraxmuTe, uTO oTpe3ok AK, uzobpax#éHHBIM HAa pUcYHKe 423,
;_')E_HE.H ﬂ’l‘ﬂpﬂHE‘ llpﬂﬂu.ﬂhﬂﬂl‘ﬂ JeCATHUYIONbHMEA, BIIHMCAHHOIO B
OKPYKHOCTE ¢ meaTpoM O,

Puc. 422 Puc. 423

CyavaH ¢ vk.com/material100
1401 Oronno OPABHIBHOIC NOATHYIOJBHHEA AlAzA;iA_,ff;, OMMCAHA

OKPYVKHOCTE ¢ neHrpom . Bepmmuaamu tpeyronsHura ABC saB-
JAAOTCA cepeannn cropon A A, A, A, m A A, TATHYTOIEAWKA.
HorasxuTe, 970 MeATp O Jannoi OKPYRHOCTH W HenTp O OKpyik-
HOCTH, BIIHCAHHOH B TpeyroabHHK ABC, cHMMeTpPHYHLI OTHOCH-
TedbHO Opamol AC.

1402*B paHHYI0 OKPV:EHOCTE BIHINHTE NPABHIBHLIN JecATHVIOJIBHHE.
1403 B paHHYI0 OKDYIRHOCTH BIWIINTE TPABHILHBEIA ODATHYIOJLHHE,
1404 B pannyio OKPY/KHOCTDL BRIOHIIHTE MTATHKOINCYHYIO 3BE3Y.

1405 Ilvers M — npoHsBOoJILHAA TOUKA, JexEallad BHYTPH IIPaBHIL-
HOTO n-yroJapHHEa. Hora:mmuTe, UTO CyYyMMa IePIeHIRKVIAPOE,
NpoBeJéHHBIX M3 ToukHd M K OPAMBIM, COJepMKAIIHM CTOPOHBI
f-YTOJBHUKA, PABHA AP, I'e £ — PAJUYC BINCAHHON OKPYHHOCTH.

1406 Vranr TpeyrombHWKa o0DpasyloT TEOMETDHHECKYI) TPOTPECCHID CO
sumamenaTeaeMm 2. JIOKayKHTE, YWTO CCPEAMHBI CTOPOH H OCHOBAHHSA
BBICOT 3TOIO TPEyTOIBHHUEA ABIAAKTCA IIeCTBIC BepIIMHAMN Opa
BUJIBHOIO CEMHYIOJBHHKA.

1407 Ilyers ABCD — weappar, a A B /C, — UpPABUILHBIA TPEYIOJBHUK,
BHHCAHHBIE B OKPVMKHOCTE paguyca K. Horamwure, uro cymma
AB+ A B, pasna anune MOJYOKPYAHAOCTH ¢ TogHoCTRI0 g0 0,01R,

SATAYU oM e HOU
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1408 Ilo pagHeiM puceyvHEa 424 pora:kuTe, 4TO
piauHa orpeaxa AC pasHa jiiHHEe OKPYHHO-
et ¢ mernrposm O paguyca R ¢ TOYHOCTEIO 0
0,001R,

1409 Ha pucyvaEe 425 naobpa:ieHbl YeThIpe IIOJY-
oxkpyEuOocTH: AEB, AKC, CFD, DLEB, upw-
uém AC=DB. Jlogamure, 9TO TIONAAL 3a-
KpalleHHOH Urypel pagHa NIOIIATH Kpyra,
DOCTPOSHHOTO HA orpeare EF raxk Ha ana-
MeTpe.

1410 Ilocrpoiite rpaHuuy Kpyra, ILIOLWALL KOTO-
poTro paBHa:

a) TIoImai KOABIA MeRIV IBVMA JAaHHBIMM
ROHJ_T,EHTI']M'-IEGRHMM GH[]}-’:H:{HDCTHMM;

0) mIomany JTAHIOT0 MOMVKPYTa;

B) IIomaid JaHHOTO KpPYToBOTO CeKTopa,

\Z_

&
orpaHUYeHHOTO AVroi B 60°. 60
Puc. 424
3ajgauu Kk rnmase XIV E
1411 Ilpm pamHOM IBHKeHHH £ Touka A oTobpa-
skaercda B TodEy B, a Tourka B — B Toury A. K I
Horxamure, uyro g — OEHTPAJILHAS CHUMME- N kit
TPHA HJIH OCceBad CHMMeTpHH. AC e RS
1412 Jlannl apa parARIX oTpeska AB m A B,. lo-
Ka:xuTe, YTO CYIOECTBYIOT IBA H TOJIBKO ABAa F
JBHMEHUHA, IPU HOTOPEIX TOuKKM A u B oro-
GpasaloTes COOTRETCTREHHO B Toukn A, w B,  Pnc. 425

1413 HoramuTe, 4TO OBA HAPAJJIETOTPAMMA PABHBI, €CJIH JWATOHAIN M
VIroJl MesKAY HHMH OAHOTO IIapajulesorpaMMa COOTBETCTBEHHO pap-
HBL THATOHAIAM U VIUIV MeXIY HUMH IPYTOTO.

1414 JokamuTe, UTO JIBe TpPaIelHH PABHLI, €CJIH OCHOBAHHA H DOKOBLIE
CTOPOHBI OJHONH Tpalelll COOTEETCTBEHHO PABHBLI OCHOBAHHAM H
DORKOREIM CTOPOHAM JPYTOM,

1415 Homxaskure, 4T0 IBA TPEYTOIBHMKA PABHBI, €CIH JBEe HEDABHEIE
CTOPOIL W PA3INOCTL NPOTHROJCKAIINX HM VIVIOB OJIHOTO Tpe-
VIONMBHHEA COOTBETCTBEHHO PABHBI JIBYM CTOPOHAM M Pas3HOCTH
llpﬂ’l‘MBﬂJlE?HﬂJ_LLHX HM :‘-’I.‘J.T.EIH ,ﬂ,pﬁ,.l’l‘ﬂl‘ﬂ.

1416 BepiuuHe! OJHOIO HAPAJIENOIPAMMA JIEHHAT COOTBETCTEEHHO HA
CTOpOHax Apyroro nmapamniaenorpamma. [loxakure, WTO TOUKH IIC-
peceueHHA AHATOHAJEH 5THX IapajliIeIoTpPpaMMOB COBIAJAIOT.

1417 [ausl gBe oEpyHHOCTH W npaAmad. IlocTpoiiTe mpaBMABHBIN Tpe-
VIOJNBHHE TaK, 4T0O0BL JBe BePIOIHMHLI JEeHANH COOTBETCTEEHHO Ha
JAHHBIX OKPVRHOCTAX, d BRICOTA, TPUBEIEAHAN 13 TPEThEH Rep-
IOHHBI, — Ha JaHHOH IpAMOH.

Jadauu noswieH ol

363 mpyadHoCmu



1418 Ha cropore vraa AOB ¢ HejocTyOHON BepInHHONH gaHa Touxa M.
[TocrpoitTe oTpesor, paBHEIL oTpesky OM.

1419 Haswr gse nepecerawmuecss oxpyviHocTH. Ilocrpoiite orpesox,
KOHIIBI KOTOPOTO JEyKaT COOTBETCTREHHO 1a JAHULIX OKPVIKHO-
CTAX, 4 ero cepellHa COBIajaeT ¢ OJHOH M3 TOUYEK IepeceueHHd
AAHHBIX OKPYHHOCTEH.

1420 llocrpoiite TPEyIOJBHUK 110 TPEM MEJHAHAM.

1421 Tlocrpoiire rTpalenui0, CTOPOHbL HOTOPOM COOTBETCTBEHHO PABHLI
JAHHBIM OTPEIKAM,

1422 Hanvel Toukn A u B 1 gpe nepecerarmuiiecd npameie ¢ 4 d. Ilo-
cTpoiiTe mapannemorpammy ABCD max, wrodsr repmunn C u D
JIeaH COOTBeTCTBEHHO HA NPAMEIX ¢ U d.

1423 Jansr opaMafg, OKPYRHOCTE M TOYKA A, He Jemainafd HA HHX.
IIocTpoiiTe KBagpatr ABCID rtak, urodml BepmmuHa B J1e:xkana Ha
NAaHHOH OpAMoli, a pepinuHa [} — Ha JaHHOH OKDPY:KHOCTI.

JamauM K raase XV

1424 B nauAsli CEeKTOpP BIHINHTE KBAJPAT TAK, YTODHLI JIBE €r0 CMEe-
HBIe BepPIOIHMHBEI IpHHALIe:xanu ayvre AFB cexTopa, a OBe Ipyrie
BepUIMHEL — COOTBETCTBeHHO pajuvceam OA4A n OB.

1425 HMawnl oTpe3axk® ¢, m, n (m <n). IlocrpoiiTe IpPAMOVIOJILHIK
ABCD rak, utobel AB=a, BC : AC=m:n.

1426 Ilawmor oTpeskw a, m, i, IloeTpoiiTe poMd co t:TGponoﬁ’"‘ﬁL",‘”h%ﬁﬁg"aE"Eal:“"""
Il KOTOPOTO OTHOCATCA Kaik M n.

1427 B gawnueril paBHOCTOPOHHHWI TPEYVTOALHHEK BIHUITHTE JAPYTON paB-
HOCTOPOHHHI TPeyIroJbHHK Tak, YTOOBI erc CcTOpoHBI OBLIH IIep-
.T.I.EH,?_I,MH}-’JIH[JHI:I H CTOPHHH.M JAHHOGIO.

1428 B vyron BOHcaHB JBe OKPYVKHOCTH, OJHA H3 KOTOPBEIX KacaeTcd

cTopoH yria B Toukax M u N, a gpyraa — B Tourax P u . [o-
Ka/KHUTE, 9TO 3TH OKPYHHOCTH Ha npaMod ME orcexaimr pasHBIe
XOpabI.

1429 llauma oKpyHHOCTE H TOYKA A BHe aT0oM oKpyxHOCTH. Yepes Tou-
KY A TIpPOBECTH CEKVINYVIO K OKPYV/RHOCTH TAK, UTOOLI BHEITHAA
gacTh CeRyIIeHd Onlia B 2 paza O0IbIIe BHYTpeHHeH.

1430 Orpesor BD — Ouccerkrpuca rpeyroasauka ABC, Jlogkazxure, gTo
Blyi= AB-BC — AD- DC.,

1431 Tlonwaysces pesyastaTom zagaur 909, nmpumenssa roMoTeTHo, 10-
KamuTe, YTO JI4 HepaRHOCTOPOHHErQ TPeYroJLHHKAa OCHOBAHHA
BBICOT, CepeliHHBI CTOPOH U CcepefHHBI OTPE3KOB BBICOT, 3aKJIIO-
YEHHBIX MEMHAY BEePIIMHAMHE TPEYTOJBHMKA I €ro OpPTONeHTPOM,
NPHHAAJIEKAT OIHOH OKPYVEHOCTH (OKDPVIKHOCTH JeBATH TOUEK).
IHenTp 2TOH OKPVIKHOCTH JEMHT HA HpAMON Jiljlepa, a pajuyc
paBeH OOJOBHHE PASUYVCA OOHCAHHOH OKPYVHMHOCTH JAHHOTO Tpe-
VIOJMBHHKA.

SAdaAvu NoSLIWeNHOU
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HcecenenoBaTebcKHe JaJladH

Ilpexnaraembie 3ajady OPHEHTHPOBAHBI HA IPOBEJEHHE HCCJIEH0-
BaHMIi, CBA3AHHBIX KaK C pelleHNeM HeKOTOphIX 3ajad u3 yueOHHKA,
TAK H ¢ IIOCTAHOBKOH HOBBIX 3azad. PeayvasTarel HcCIeZOBAHHH B He-
KOTOPBIX 3aJadYax MOKHO COMOCTABHTEL CO CBEJACHHMAMH, OTHOCAIIHMHCHA
K JaHHOHM 3ajladye M M3JO/KEeHHBIMHM B YVKA3AHHBIX KHHUIax M3 CIIMCKAa
auTeparypel Ha crpanule 367. Hanpumep, cesinka [1, nn. 28, 29] B 3a-
maue 1 ana 7 KJjaacca 03HaA4YaeT, YTO BONPOC O PasJHYHBIX NPH3HAKAX
pPaBeHCTBA TPEVIOJBHHKOB paccMaTpHBaoTcA B nn. 28 1 29 KHHrm, vKa-
3aHHOW B CIHMCKEe JIMTEepaTyphl moj HoMmepom 1.

Y riaacc

1 Copmynupyiite HOBBIe IPHUS3HAKW PABEHCTBA TPEVIOJBHHUKOB, HC-
MOJB3VA HE TOJLKO CTOPOHBI M YIJIBI, HO TAKKE MEIHANLI, DHCCeK-
TPHUCEL H BLICOTHI TPEYTOIBHEUKOR. IIpiiMephl TAKMX NIPHU3HAKOB TAIOT
sapnaum 166, 181, 420, [1, oo, 28, 29].
JTa 3amada MokeT OLITL DOCTaBjicHA TIepes] TPYONof yuaniuxcs:
CO3IaTE OAHK NPH3HAKOB PABEHCTBA TPEYTIOJILHHUKOB; MOMET HCIONh-
30BATHCH KAK LPEAMET HHTEIUIEKTVAILHOIO COPEBHOBAHUHA MEMILY
JABYMA WJIH HEeCKOJILKHMH TPYIIIAMH yVIanluXxcsd. CkauaH ¢ vk.com/material100

2 CdopmymupyiiTe TPH3HAKYM DABEHCTRA DABHOOE/PEHHEIX TPEYTOJTE-
HHUKOB.

3 ChopmynupyiiTe NPpHUIHAKH DAREHCTRA NPIMOYTONLHBEIX TPEYTOTh-
HuKoEB [1, n. 30].

4 JIng KamIoro M3 HOBHIX IPH3HAKOB PABEHCTBA TPEYIOJBHHUKOB pac-
CMOTPHTE 3ajlady Ha [MOoCTROeHHE! [LOCTRONTE ¢ HHOMOLUBH) HHPDHYIHA
W JUHEHKH TPEYTOJLAWK 0 TeM 3JeMeHTaM, KOTophie QJUTypUpyIoT
B IIpPH3HAKE.

8 kaacce

1 3Bamaua 826 u eé o0o0mIcHHe Ha CIVYall HEBLINVKJIOTO YETLIPEX-
vroabEuEa. (Ilpearo:kuTe coocob pelleHHA, IPHEMeHHEMBIH IJId JIHo-
BOIo YeThIPEXYIOABHUKA.)

2 Teopema IlTonemMea M pan 3ajad, penlaeMbIX C eé MOMOINLIO (3ama-
gy 865, 912, 916). IlpeanoxuTe cEOM 3ajJauld Ha NpHMeHeHHe AToH

Teopemsl [2, 1. 59].
3 Oxpvikoocerr Diaepa (3amada 918). JonoaHHTENBHO HCCIEIVIITE,

CKOJBKO TOYeK, VKasaHHBIX B 3amade 918, moryr OBITE paa-
JIMUHBINI.

Heeaedosameascxue
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4 Ilpamaa Cprmcona (sagaua 919). HecnemviiTe Bce BOSMOMKHBIE
cayuau [2, . 58].

9 Ilpamag Jinepa: JORaXHTE, UTO B JIOO0OM HepaBHOCTODPOHHEM Tpe-
VIOABHUKE TOUKA NePecedeHHs MeIHAH, TOUKA IepecedyeHuHd BRICOT
(mnu MX TPOJOMMEHHIH), IICHTP ONHCAHIIOH OKOJO TPeyrolLHHKA
OEDPYEHOCTH H HeHTP OKPV:KHOCTH Jijepa Je:aT Ha OIJHOH mIpdA-
Mﬂﬁ. FC’l‘ﬂHDBMTE, B HARKOM OTHOILIBHHKMMH A3TH TOYHHM paa,u,emim*r or-
Pe30K ¢ KOHIaMH B Kpaiinmx touxax [2, o. 36].

9 gaace

1 Ilpoeepure HOJHOE MCCASJOBAHME 3AJA4UM HA IIOCTPOEHUE TPE-
vromeanka ABC mo yray A u cropomam AB w BC, Ilpn xakwmx ye-
JOBHMAX 3ajavua: a) HMeeT pemlenme; 0) MMeeT eIHMHCTBEHHOE pelle-
HHe; B) HMeeT He eJHHCTE€HHOe pelleHHe (H CEOJbKO pelleHHi);
T) He WMeeT penreHmnin?

2 OrpymHBocTH ANONJIOHHA W HX ceoiicrBa (zamaum 1070, 1388),
[2, mo. 53, 54].

3 HcnmonpzopaHHe ABIIKEHNH B 3ajadaxX Ha JOKABATEILCTEBO (3agauiu
1290—1292, 1411—1416), [1, u. 163; 3, n. 44].

4 HcmoabzoBaHHe JIBM:KeHHMH B 3agadax Ha IDOCTpoeHHe (2aJaumn
1293—1295, 1417—1423), [1, u. 163; 3, u. 44].
5 IIpomopuHOHAILILIC OTPEe3KHW W MeToq macc. McooanszoBamme IIer-
Tpa MAacC CHCTEMBI TOUEHK AJNA PeIleHHA 3aJad H JoKasaTelbCTBa
- CrayaH C vk.com/material100
Teopem [2, . 6T].

Tems! pedepaTon

Ilna noaroToBKn pedepaToB MO NMpeAJIATAEMBIM TEMAM HVIKHO HC-
NOJb30BATE VKA3AHHVIO JUTEpaTypy.

1 XapaKTepHCTHUCCKOE CBOHCTBO (DHTYPLI. XAPaKTePHCTHUCCKIIC
cBOHCTBA IOpPAMOVIOIBHHKA, poMmba, KBAIpaTa, OKPVIHRHOCTH
[1, mo. 72—76; 2, oua. 3—5, 8].

DopMyJIBl OI0OIaJeH PasIHYHBIX YeThIPEXYTOIBHHKOB [3, mI. 32,
33].

MuoroyrolsEHER Ha pemeTrke. Popmyna Iluka [1, nmo. 82, 83;
2, . 24].

HzomepuMmerpuydecKkne 3agaud [2, m. 27; 3, oo. 40, 41].
Teopembr Hesbr 1 Menenas [2, u. 34; 1, un. 101, 102].
IIpamaa # okpyxHOCTE Jinepa [3, no. 47, 48; 1, o. 166].
Pasnuunwie ¢cpefHne AJIA HECKOJIBKHX OTpe3roB [2, nno. 37—39].

MeTonsl penleHHA 3ajad Ha OoCTpoeHHe (MeToJ IIoZoOMA, METo]
TeOMETPHYECKHX MECT TOYEeHK, HCIIOJB3OBAHME ABMKeHunit) [2, o, 40;

3, . 17, 36, 37, 44].
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10
11
12
13

14

PaguralbHad oCk IBVX OKPYKHOCTeH, palHKAJNBHBIN IEeHTD Tpex
oEpyiHOCTEH [2, mn. 49—51].

BHernicasHBIE OKDYEHOCTH [2, m. 61; 1, o. 117].
Teopema Mopawn [3, o, 28; 1, . 146].
HcnonbaoBaHue ABHHEHWI OPKW pellleHWH 3agad [3, . 44; 1, . 163].

ITemrpansmoe mogobme W ero mpuMenenug (Teopema Hamoneona,
opAMasg H OKPYHHOCTL Jilinepa, npamad CuMcoHa) [3, nm. 45—48;
1, oo. 164—167].

Hupepcua u eé npumMeHeHuda (Teopema Iltomemes m obparHaa e,
dhopmysia Jitnepa i KBAAPATA PACCTOHHHS MY UEHTPAMU
BIWCAHHOW W ONMHCAHHON OKDPYMRHOCTEH TPEYrOJBAHKE, Teopema
Mettepbaxa, zagava AnoxnoHud) [4, oo 49—53; 1, oo. 168—175H].

Crnucox aurepatypsi

Ilnanumerpuda. Ilocobue nna yraoyOIeHHOro Ha3V4eHHA MaTeMaTHREH [/
B. @. Byrysor, C. B. Kagpomues, 9. I'. Iloggaax u ap. — M.:
Pusmaranr, 2019.

l'eomerpua. 8 wiaacc. [ononauTenbHbIE TJIABBI K V4eOHHKY /
JI. C. Aranacsau, B. @. Byrysos, C. B. Kagomues u ap. — M.:
IIpocemenne, 2022.

I'eomerpua. 9 knacc. JlonmonHHTelnBHBIE TJaBH K yq%%}alaigccy
JI. C. Aranacan, B. ®. Byrysos, C. B. Kagommee n gp. —M
IIpocBemenne, 2022.

Ineitzep I'. 1. Heropua marematukn B mkose. — M.: Ilpocserne-

Hie, 1981 —1983.
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KomiiekcHble 3alaHuA

Jadarnue I (7 knace). IléeTp xodeT VEpPacHTh
OTKPBITKY Y30pOM, KOTOpPBIH YBHIEJ Ha pPHCYHKe
(puc. 426). OH HCOBITHIBAET 3aTPYAHEHHA C BBIIOJ-
HeHHeM y30pa, He 3Hafd ¢ 9ero Hadyarb. EXHHCTBEH-
HOEe, UTO OH TOHAJ, 49TO OKPYV/KHOCTH Ha PHCYHKEe
KaK-TO CBA3AHLI.

1. BeipasuTe pajguychl BceX OKpPY:KHoOcTeH de-

pes n, eclH JHAMeTp DOJBIIOH ORPVIHHOCTH 1 CM. Puc. 426
2. OnUOIUTe MOCHEJOBATEILHOCTE MOCTPOEHHH
Ilerpa, KOTOpEIE OH AOJI3KeH BBHIMOJHHUTEL AJA HOJIVUYeHHA Y30pa.
3. IleperecuTe pHCYHOK Ha JHcT OyMars.
4. Ilpengo:xuTe CBOH y30p, COCTOAINHIH H3 PA3JIHMYHBIX OKPVHKHO-

cTeH.
|
F

Jadanue 2 (7—-8 waacec). Ha pucyH-
re 427 nzobpaskeHBl XOpAbl OKPYVKHOCTH, HMe-
woime odIIyio TOUYKY.

1. He npoBoga uHamMepeHHNH, 3anuWIIHTe
XOpabl B nopAnke yopisagua ux aauH. Ilogcan- €
T€ CBOM AeHCTBUA. D

2. lononuuTe PUCYHOK XOPAOH ¢ KOHILOM
B Touke M, HMewnleil JIMHY MeHblOe J000H Puc. 427
U3 n300paKEéHHBIX HA PHCYHKE XOpA.

3. HagepTuTe XOpAy TAKOH e AJIHHBI, Kak 1 MF, He Hcnoassva
H3MepeHHe IJIHHEI.

&

akt vik.com/material100

Jadanue 3 (8 raacc). B nuromAanke
IBeTHI BbIPALMBAIOT Ha KpPYIVILIX HKaymbax.
AnHa ctour B ueHtTpe Kaymbnl. lasa mocamku
1BeTOB Tpebyerca pasfle/iiTh KAyMOy Ha 4acTH:
B 3aBHCHMOCTH OT KOJIHYECTBA HacTeil oHa CMo-
FKeT mocaauTh pasHblie BUALI BeTOB. [lna meie- /(‘)\
HHAA KJIAyMOBI Vv Heé ecTh D mabmonos (puc. 428) 0

¢ yraom o 307, 45°, 607, 757, 90°, -
G0 W a0°

P>

1. Ilpn penenun KaymOsl Tpebyerca npu-
MEHUTH TONBKO OANH mabson. CKOMBKUMM 11a-
OioHaMB AHHA CMOMKET BOCIOJb30BATHCHA? Puc. 428
2. AHHa BeIDMpaeT TOJNBLKO OAWH Ia0JIOH.
Kakoe MakcHMaJBHOE KOJMYECTBO PASHBIX BHJAOB IBETOB CMOMKET BBI-
caguTs AHHa?

RKomnaexenwe
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3. ArHa XoueT nocaliluTh 5 BHIOB neeToB, HCIOJNB3VA OeJieHHe
EJIFMEH Ha HEePaABHLBIE YTACTH C IDNOMOIILIHY DAZHBIX mabaonos. KakmMmu
mabJoHAMH OHA MOYKET BOCIOJIb30BATHCHA?

Jadarnue 4 (8 kanace). Burtop vHameén B lHHTepHeTe HHGpOD
MAaIHK 0 HeoOBIMHOM NPAKTHHECKOM cmocobe paccy:iAeHHH IpH JoKa-
3aTeJILCTBE TEOpeMbl O CYMME€ YIJIOB TPeyroJbHHKA. B HEM HCOOabB30-
BaJIoCh mepernbaHue OYMaXKHON MOJENN TPeyroJibHUKA M0 HEeKOTOPBIM
JHHHAAM, KaK yKaszadHo Ha pucyHEe 429. Ecnn nociezoBaTelbHO OpoO-
H3BeCTH Ccrudbl OVMAa:KHOTO TPEYroJbHHKA, TO BCe VIJIBI TPEeVIroJbHHKA
colayTecA B OJHOM TOYKe M 00pa3yioT pasBépHYTHIH YIroJl.

IIpe:xge yeM paccEA3aThL HA VPOEe IeoMeTpPpHH O HalJeHHOM CIIO-
cobe paccy:xiaeHHH, BHKTOp pemma BBIMOJAHHTL VHKasaHHBIe IeHCTBHA.
K ero yausneHH0, OH HE CMOI HOJVUIUTE TAKOM PE3VILTAT, KAK HA PH-
CYHKEe: 0JlHA BEePIINHA TPEeYroJibHUKA HAKJAJbIBAJIACH HA IMPOTHBOIOJOMK-
HYIO0 CTOPOHY, a JiBe APYIHe CTOPOHBI He VAaBAJIOCH COBMECTHTEH C HEil.

1. IlonyumTca AU vV BaC COTHYTE OVMaKHYI0 MOJeNb TPeyroJbHH-
Ka TaKUM crnocoboM, KaKk yKasaHo Ha PHUCYHKe?

2. Yro He yuésn Burrop npu BeINOJHEHUH nepsoro cruba?

3. Ilouemy cOBMeCTATCS JBe BEpPIIWHBI TPeyroJbHHUKA, KaK 9TO
nmokaszaHo Ha pHcyvHKe 429 (3)? ObocHyiiTe OTBeT. CxauaH ¢ vk.com/material100

4. HazoBuTe BUJ YeTHIPEXYTOJNbHHKA, KOTOPHIA MOJYYHIICA HA 0
cinepHem ware. OBocHyiiTe oTBeT.

5. Kak usMeHATCA paccy:XJeHHA, €CIH MCXOAHLIN TPEeyTroJbHHUK
OyaeT OpAMOYVTOJABHBIM?

1.0TMeTHM YIJIEI B TPEYTOALHEKE. 2. JacTh TPEYrOILHIKA COTHEM
TakWM obpasom.

3.IloToM caenaemM caegyiomiee. 4. PaspépHYTHI YTOI pABEH CYMME
TPEX YIJIOB B TPEVTONBHUKE,

Puc. 429

Homnaexcnwe
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6. Ilomorure BuUKTOpPY COCTABHTH CHHUCOK YKAa3AHWH [JIA OJHO-
KJIACCHHKOB, YTO0OBI ¥V HHX MOJVYHJIOCE CJIOHTE MOJENb, IpeACTABJIeH-
HYI0 Ha pHUCVHEe.

7. ChopmynupyiiTe TeopemMy, KOTOPVIO XO0Ten AokasaTh BHUKTOD.

8. C raroil nenso Bukrop, nonyuur mabpopmanuwo us Hurepre
Ta, PeIINJI BLINOJHHATE YKa3aHHBIEe AeiicTBHAT

Fadanue 5 (9 xaace). Macrep BrIpesan 3 JeTCKUX AepPeBAH-
HBIX BKJIAJBIINIA, HCIONB3YA OJUHAKOBLIE 3AaTOTOBKH M3 Gyka, pazamepom
6 cm x 6 cm. B meaTpe oH npHKpenua gep:aresb. CXeMaTHUHO BKJIAAbI-
Iy u3o0paxensl Ha pucyHEKe 430.

a) 6) &)

CraqeH ¢ vik.com/material1on

Puc. 430

1. HDH HaroToeBJeHHNH KaAKOI'0 BEJAIBIIITA OH INOJVYHJI OoJIbIIe OT-
X0moB?

2. Urpasa co BraaasimamMmu, pebDEHOK MOKET MOBOPAYMBATL M BHKJIA-
AbiBaTh UX B popmy. CKONBKUMH criocofaMi 3TO MOMKHO CAeaTh ¢ Kam-
IbIM BEJIaABIIeM? PesviawTaTsl 3aHecHTe B TadbaHIy.

Braaabsimnm KonnuecTso cnocobos
Ne 1
Ne 2
Ne 3

Jadanue 6 (7—9 xaacc). Bonee jgBagmarn BEKOB, HAYMHAHA
¢ III Bexka mo H. 3., MaTeMaTHKH BCEro MHUpa MNBITAJHCH JAOKa3aTe yT-
Bep:KJeHNe, Cc(hopMyIHUpOBaHHOE JPEeBHETPeYecKNM VUYEéHbIM EBKIMIOM
B «Hauanax» 1 H3BecTHoe KaK OATHEIH moctyviaar (cMm. Ilpumoxenne 2
Ha c. 380). Ilpm gokasarenbCcTBE «pas3peilajoch» INPHMEHATH TOJBKO

Romnarkenwie
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AKCUOMEBI, VKasaHHble B «Hauanax», HWIM HX claelcTBuA (Teopemsl).
Bce moneiTKH 000CHOBATEL MATHIH MOCTYJIAT OBINMH Oe3ycIeInHBI, TAK KaK
HCIIOJB30BAIOCH KaKOoe-JIND0 JpVroe VTBep:KJAeHHe, KOTOpoe caMo JoKAa-
3bIBAJIOCH C ITOMOIIBIO IIATOrO IMOCTYJATA.

1. B xakoM Beke MaATEMATHKHM «0CO3HAJIH», YTO NATBIN MOCTYJIAT
HEBO3MOHO NOJVUHTE KakK ciaefcTBHe U3 akcuoMm Epxkaupa?

2. EBKIuA HaA3BIBAJ TNPAMBIM TOT YroJ, KOTOPBLIH paBeH CBOEMY
cvmexxkaomy. IlporuBopeunT au onmpeaenenne nmpaAMoro yria, gagHoe Es
KJIHA0M, TOMY ONpeAe/IeHHK, KOTOpoe npuBeneHo B yuebHure? Oteer
obBACHUTE.

3. PaccmorpuTe pHevHEH 431, d—6 B BRIOepHTE TOT, KOTOPLIH
OOAXOMHUT IJA WJLIIOCTPAIIMHM MATOTO MOCTYJIATA.

a) )

b

a+f<180° a+ <180 o + B <k80aH ¢ vk.com/materiall00

Puc. 431

4. Habop axcmom EBKAHIZa cTan OCHOBOMH A aKCHOMATHKH, Ha
KOTOpPOH CTPOMTCA KVypC reoMeTpuM, muayuaeMmbelili B mrone. IIpaspa,
BMECTO IATOr0 NOCTYJaTa MCHOJb3VETCA SKBUBAJIEHTHOE VTBEPKIAEHNE,
HM3BECTHOE KAK AKCHMOMAa NapajljieIbHbIX NMpAMBIX: «Yepes3 TOuKy, HE Je
JKANIYI0 HA AaHHOH OpAMOl, TPOXOAHT TOJBKO OfHA NpAMAas, mapaj-
aenbHaa pmanHoii». ChopMmyaupyiiTe kakoe-Tub0 YTBep:KIEHHE, IIPH JIO-
KAa3aTeNnbCTBE KOTOPOI0 MCMONB3VETCA aAKCHOMA NapajijejlbHbIX MPAMBIX.

HomMnaexcHble
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IIpunoxenusn

k] 06 akcuomax nnanumeTpum

[Ipn m3ydYeHHH reoMeTpPHH MBI ONHMpaanch Ha paxg akcmom. Ha-
ODOMHHM, YTO AKCHOMAMH HA3BIBAIOTCA TE€ OCHOBHLIC IIOJIOMKEHHA Ieo-
MEeTpHH, KOTOpPEIe NPHHHMAKTCA B KauecTBe HCXOJHBIX. BMecTe ¢ Tak
HA3FBIBAEMbIMKM OCHOBHBIMM HOHHATHAMIE OHE Gﬁpﬂﬂl‘y’tﬂ’[ q}:',,-’l:l,U,H.MEI:IT AL
NOCTPOEHUST MeoMeTpUH, [IepBEIMM OCHOBHBIMH TTOHATHAMW, ¢ KOTOPBI-
MH MELI IO3HAKOMHAJINCL, OLIIHN MOHATHA TOUKH H IpaMoil. Onpegerennsg
OCHOBHEBIX IIOHATHH He JAIOTCA, 4 HX CBOMCTBA BEIPAKAIOTCA B AKCHO-
max. Menoib3ys OCHOBHBIE LHOHHTHS M AKCHOMbI, MbI JAéM ollpejelie-
HHST HOBLIX TMOHATHI, ODPMYJIAPYEM ¥ JJOKA3BIBAEM TEOPEMBI W TAKWM
00pasoM M3yuYaeM CBOICTBA TeOMeTPHYCCKHX (uryp.

OTMeTHM, YTO He BCe AKCHOMEI, HEOOXOIHMEIe IIA HOCTPOeHHA
IJJL&HMMETPMH, 'ﬁhlJ.LH. ll.pH.BE,L],E‘Hbl B Halllem HFPCE — UJILH }-’llpDLLT,EHHH HM3-
TOMREHNST HEKOTOPHIE U3 HIX MBI He (QOPMYJIHPOBAIHN, XOTH UMW W IO Th-
30BaNNCL. 37eChL MBI OPHBEIEM BCe aKCHOMEL ILTAHHMETPIM.

IlepBrle TPH AECHOMEI XapaKTepHavVIOT B3aNMHOE DACIHOJIOMKeHIe
TOYEeR I1 LlpH.Mbl.X.

1. Kamxjgoit npaMol nNpuHAa/AJIeXKaT M0 KpallHeH Mepe JBe TOYKH.
2. Hmerwrtesn 1o KpaliHed Mepe TPH TOYKM, He JIe:Ralie HA O

HOI npnmﬂﬁ. CrauaH ¢ vk.com/material100
3. UYepes n10dbie gBe TOUKM NPOXOIHUT HPSIMAS, H IPHTOM TOJBKEO

OaHAa.

A Touyek, JemxamMxX HA OJHOH NMPAMOH, Mbl HMCHOJLIOBAJIH IIO-
HATHE «JIeXHATE MEX 1Y P, HOTDP{]E OTHOCKHM H OCHOBHBIM IIOHATIHHAMN I'e0-
meTpur, CROMCTRO BTOMO TOHATHA BEIPAMKEHO B CJCVIONEH aKcrome;

4. Ha Tpéx TOYeK NpPAMON OJHA M TOJBKO OJHA JIEKHT MeEMEIY
JABYMSA IPYTHMH.

IloguepkHEM, UTO, TOBOPA «TOouka B JemHT MexIyV ToukaMu A
u C», mbl umeem B Buay, uro A, B, C — pasnuuHbie TOYKH LPHMOIL
H TOYKA B JgexuT taksae meqay rouxavu C w A, Mrorga sMecTo oTHX
CJI0OB MBI TOBOPHM, UTO TOUKH A H B JekaT Io OTHY CTOPOHY OT TOW
EH C (aHamoruuyxo Touk® B 1 C Je:xaT mo ogHY CTOPOHY OT TOUKH A)
uny roukn A u C nexar 110 pasHble CTOPOHLL 0T TOYRH B.

THI{HE NoHATHA, KaK ﬂrlpITIIH.i'IJTEH{HTh?. ¢ MHOHECTBO», «YHCIIO#» H
T, 1., OTHOCATCH He TONBKO ¥ TeOMEeTPHH, HO W K APYIAN DasjieTan
MATEMATHEH. [lopToOMY MBI CUHTAEM HX H3BECTHEIMH M He OTHOCHM K
‘lJ.g'I.ﬂ..ll:',.-' OQUHOBHBLY iiﬁHH’l'J:'i.if.ll ll..'lﬂHJ.“lMﬂ'l‘pHM.
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5, Rammaa mouxka O npamoH pasmaendger €¢ Ha B¢ 4acTH (iBa
Jy4a) Tak, 94To Jio0bie JBe TOYKH OJHOTO H TOTO Ke jJyda Je
JRAT MO0 OJIAY CTOPOHY OT Tourn O, a modse IBe TOYKH pas-
HBIX ITYVUeH JIeJKAT M0 Pas3Abie CTOPOHBRI OT TOYKH O,

ITpu npTom Touka O HWe OPHHAIICKHT HHF OANOMY W3 YVKa3aHHBIX
IVdei.

Hanomuum, uTo oTpesroMm AB HaselBaeTcd reoMerpuueckas pu-
rypa, cocrosnana us rouer A m B w Beex rouek upsmoin AB, memaiimx
Medkay A w B, KopoTKo MO/KHOO CKa3aTh TAK: OTPE30K — DTO YaCTL Ips-
MOH, orpaHMYeHHAad ABVYMA ToduKaMmMH. Ecam oTpezox AB He mmMeeT 00-
HIMX TOYEK ¢ NpPAMOI ¢, TO FOBOPAT, 4TO TOUYKKH A 1 B Je:xar 1o ojHy
CTOPOHY OT MNPAMOM d; eClH ke orpe3ork AB nepeceraercsa ¢ npaMoi a
(B HexoTopoil Touke C, jgemanieii Mexay ToukamMu A w B), To rosBopar,
UTO TOUKK A ¥ B nexar nmo pasHble CTOPOHBI OT OPAMOH d.

6. Kaxxgana npaMasa a pa3feideT ILIOCKOCTh HA JBe 4acTH (OBe
NOJAYILIOCKOCTH) Tak, 4T0 J100bIe JIBe TOYKHM OJHOM M TOH Ke
MOJAYILIOCKOCTH JIe:KAT 1O OJHY CTOPOHY OT NpAMOH @, a Jo-
Oble JIBe TOYKM Pa3HBIX MNOJYIJIOCKOCTEH JieaT no pas3Hbie
CTOPOHBI OT NPAMOH .

Ilpamvas g HASEIBAETCS TPAHHIEH KAMNKIAON M3 YKAZaHHBEBAHORGECM/matenallio
TIOCKOCTEH; €€ TOUKH He NPHHAAJMCHKAT HH OAN0H W3 DTHX ITOJVILIO-
CHKOCTEeH.

Cleayviolle aAKCHOMbBI CBA3AHBLL ¢ IOHATHAMH HATOMEHMA M pa-
BeHCTBA (huryp. lloHarue HATOREHHUS OTHOCHTCH B HAIIIEM KYPCe K OC-
HOBHLIM TTOHATHAM reoMeTpuH. B rmase I MLI OonpenenHan papBeHcTBO
TeoMeTpHUYecKnX (HUryp, HCIOILAVA NOHATHE HAJToMeHHA. MBI ommpa-
JHCh HA HATJIAJHEIE IPeJcTABIeHHA 0 HAJNOMeHMH (PUIYVD H J0IYCHAIM,
4TO BCAKAS TeOMeTDHYecKas (QUrypa MOMKET IIepeMeInarbes KaK eJHHOoe
meaoe, mamoaobMe TOro Kak NepeMeniaoTes MaTepHalbnnie Teaa. Ho
reoMeTpHUecKne (PUIYpPhl — He MaTepHANLHBIe Tejda, a BooOpajKaeMble
00'BEETEI, IO3TOMY HAJOMeHHe eoMeTpHUYecKHMX (GUIVp clelver IIoOHH-
MATE B 0CODOM CMBICJE,

Y100LI BLIACHHUTE DTOT CMBICT, 3AMETHM, YTO TIPH HANTOKCHHHN (DiI-
Typel @ Ha paBHVIC ed GHIypy @,, Kak MBI IIPeICTABIAeM eT0 Haraamd-
HO, Raskigad Toudka GHIYPEl @ HaxkIagblBaeTCA HA HEKOTOPYH TOUKY (-
rypet D,. Uraue rosopa, ramgaa roura duryps: D
cOTTOCTaARIACTCH HeKOoTopoH Toduke urvpnr @,. Ho A

MBI MOMKeM COIIOCTABHTE KaMKIAVIO TOUKY (QUIyphsl @ M A
HeroTopoi Touke GUrypsl O, u Ges HenocpelCTBEH- B — 1
Horo Hanoskenua O ma D (puc. 432). Taroe cono- g‘-w

CTABJCHHMC HasbIBaeTcd oTobparkenmem ¢urypot @
Ha (urypy P, (npu aToM moapasyMeBaeTcd, UTO Puc. 432
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Ka:mmaaa Todka (Qurypsl @, oxassiBaeTcd COINOCTABJIEHHOM HeKOTOpPOH
roure urypet D). Iopg nmanomenuem duryper @ na durypy O mnl
noaumMaem orobdpamenve @ na @), Bomee Toro, MBI CHHTAEM, HTO TTPH
BTOM HE TOJBKO TOUYKH QUIVDEI P, HO H jJ100adA TOUKA ILIOCKOCTH OTO-
fDpa:xaeTcd Ha oOpeleléHHVI0 TOUKY OJIOCKOCTH, T. €. HAJOKEeHHe — 3To
oTo0paKeHHe IIOCKOCTH HA cedsl.

OpHAKO He BCHAROe orodpaikeHue IIOCKOCTH HA ceds Mbl HA3LIBA-
em Hano:xeHuem. Hanomenus — 310 rakue orofpareHus ILJIOCKOCTH HA
cebA, ROTOpLIe 0DJANAKDT CBOMCTBAMM, BLIPAMEHHBIMH B aKcUOoMAaX (cM.
Hue akcuombl 7T—13). Yrodsr copmMyIupoBaTs 3TH AHCHUOMEL, BEEIEM
unonaTue pasencrsa puryp. Ilyere @ u D, — nee gurypsl. Ecan cyme-
CTEYET HaJo:eHHe, IpH KoTopoM durypa @ orodpaskaerca Ha (pUTYpY
D,, TO MbI TOBOpHUM, 4T0 (purypy @ MOKHO COBMECTHTH HAJOKEHHEM C
puryponn @, nau dpurypa @ pasua purype ®,. Chopmyinupyem Telepb

AKCHOMBI O CBOMCTBAX HAJTOYKEeHHI.

7. Ecaw npu HATOMKEHHH COBMCINAIOTCH KOAIBI JBYX OTPE3KOR,
TO COBMENIAIOTCA H CAMH OTPe3KH.

8. Ha moGomM ay4ue OT ero HAYAJA MOKHO OTJOKHTE OTPe30K,
PaBHBIH JaHHOMY, H MPHTOM TOJBKO OIHH.

JTO 03HAYAaeT, UTO €CcIH JaHBI KakoH-To oTpesork AB B Kakoi-To
Iva A ¢ HaualoM B Toure O, To Ha Jvue A CVIOECTEVeET, H OEEHToM I FOmEmaterialioo
KO ogHa, Touka C, Takad, uTo oTpesox AR papeH oTpesry OC.

9. Or awboro ayua B JJAHHYH NOJVILIOCKOCTE MOSKHO OTI0MKHTE
yroJi, paBHBIH JaHHOMY Hepas3sBEéPHYTOMY Yyriy, ¥ IpPHTOM
TOJBKO OJIMH.

JTO 03HAYaeT, YTO ecJH JaHbl Kakoil-To avi OA M KakoH-TO He
pa3BepHYTHIH yroa CDE, To B KamIoH H3 IBVX NOJVILIOCKOCTeH € I'pa-
HAnenr OA cyolecTBYeT, M IPHTOM TOJNLKO odHH, ayvau OB, Takoi, 4uTo
yroa CDE pasen yray AOB.

10. Jwdou yron Ak MOMHO COBMECTHTh HANOMKEHHEM ¢ PABHBIM
emy yraom bk, neymsa cnocobammu: 1) Tar, uro ayu b coeme-
cTuTen ¢ ayaom hy, a ayud kB — ¢ ayuom k;; 2) Tar, uro ayu h
COBMECTHTCH C aydom k,, a aya B — ¢ aygom h,.

11. Jwdas dpurypa pagsa camoi cede.

12. Ecau ¢urypa @ pasna durype @, to purypa @, pasua u-
rype @,

13. Ecau durypa @, paeua cdurype ®©,, a ¢gurypa @, parna du-
rype @, 1o purypa @, pagsa durype @B,

3 7 4 ITpucomwe iy



Kak BMaHO, BCe NpHUBeJEHHBIE AKCHOMBI COOTBETCTBYIOT HAIIUM
HarJdAJHBIM NpeJCcTABJIeHHAM O HAJOeHWH W paBeHCTBe (PUTYD H IO-
9TOMY He BBI3BIBAIOT COMHEHMII.

Crnenviomue JABe aKCHOMEBI CBA3aHBI ¢ H3MepeHHeM oTpe3korB. Ilpe-
A#ae yem UxX chopMyIHpoBaTh, HAIIOMHHMM, Kak HM3MepANTCA OTPE3KH.
IIyere AB — uamepaeMbelll 0Tpesor, PG — BulpaHHAS egUHNIIA H3MEe-
penus orpeskos. Ha nyue AB ornomum orpezor AA =Pg, ma ayue
A, B — orpesork A, A,=PQ ¥ T. 1. 10 TeX IOp, MOKA TouKa A, He coBOa-
oeT ¢ Toukol B mubo Touka B He okaEeTcd Jeskallell Me:RIV TOUKAMH
A, m A ,. B nepeom cayuae roBopAT, 4UTO AJHHa oTpe3xa AB 1npH
eIHHHIe H3MepeHHda PG BeIpa:kaercd YHCIOM 71 (MJIH UTC oTpe3zor PQ
VEJIAILIBACTCA B oTpeske AB n paz). Bo BTopoMm cayyae MOAKIIO CKABATE,
gTO JAUHA oTpeska AB npu epuanne navmepennsa PQ npubanKEAHO BEF
pamaercsa yncaom n. laa boree Trounoro usmepenus orpesor PQ memar
Ha paBHbIe yacTH, 00eiuHO Ha 10 paBHBIX yacTell, ¥ ¢ NOMOLIBK OJHOI
M3 ATHX 4YacTeill HM3MepAXT ONHUCAHHBIM crocobom ocrator A B. Eecian
IpH 3TOM JecATad UACTE oTpeska PQ He vVEIaablBaeTcdA Ilelloe YHCIO
pa3 B H3MepAEeMOM OCTATKe, TO eé Takke AeadaT Ha 10 paBHBIX WacTell U
OPOAOJIKAIOT Ipollecc mamMepeHudA. MBI mpeamoaaraeM, 4YTO TAKHM CIIO-
coDOM MOMHO M3MEPHTH JI000H OTPe30K, T. €. BEIPA3UTh €ro AJHHY IpH
AAHHOW eJMHNIE H3MEepeHHs KOHEeYHOH MM OecKOHeUYHOH AecATHYHOMH
ApobBi0. DTO yTBEPKAEHNE KPATKO c(POPMYIHPYEM TAK: e

14. Ilpn BeiOpaHHOH eIMHHIIE M3MEPEHMSA OTPE3KOB AJMHA KaM-
0T0 OTPe3Ka BhIPAKAETCHA NMOJOKHTEIBHBIM YHCIOM.

Kpome Toro, mbl npMHHMAaeM AKCHOMY CVIIECTBOBAHWUA OTpE3Ka
AAHHONW AJUHEBL.

15. Tlpn BeiOpaHHOM eAMHHMIIE M3MEPEHHMHA OTPe3KOB AJA JH0oro
NOJIOKHTEJNBHOTO YHCIA CYHIeCTBYET OTPEe30K, JJHHA KOTOPO-
ro BeIPAKAETCA 3THM YHCJIOM.

CI’ICTEMY dKCHOM IINMaHHMETPHH 3apepllaeT aKCHOMAa ODapaiajelib-
HBIX IIPpAMEIX.

16. Yepez TOuKy, He JeKAINYK HA JAHHOH NPAMOMH, NMPOXOIHT
TOJBKO OIHA NpAMAasnA, NapajiejbHaa JaHHOM.

OTrMeTHM, 4TO OJIA MNoCTpOoeHHA reoMeTpHH MOMHO HCIOIB3IOBATH
pPasJInuHbIe CHCTEeMBI AKCHOM. HEHDHMEP, BMeCTO aKCHOMBLBI IIapajiiaeilb-
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HBIX MOPAMBIX MOMHO NPHHATH B KaYeCTBEe AKCHOMBI YTBED:KIAEHHE O
TOM, UTO CYMMA VIVIOB TpeyroiabpHHEa pakHa 180° Torma yvreRep:KieHHe
«Yepez TOUKYy, He JeEaOlVI Ha JaHHOHM OpAMoH, HOPOoXoJHUT TOILEKO
oIHA OpAMadA, MapallelbHad OaHHOH» MOKHO J0KA3aTh KaK TeopeMy
(monpobyiiTe OIPOBECTH TAKOE JOKA3ATENLCTEO CAMOCTOATENLHO). OT pas
JIMUYHBIX CHCTEM AKCHOM TpedyeTcda JHlb, YTODBI OHM OBLIM AKBHUBA-
JI@HTHEI, T. €. IPUBOJAWIH OBl K OJHHM H TeM Ke BbIBOIaM.

Huorga crpeMATcd K TOMY, YTOOBL AKCHOMBL OBLIM HE3ABHUCHMEI,
T. €. HA OOHY H3 HHX Helb3dA OBLIO BREIBECTH M3 oCcTAJNbHBIX. Mbl He cTa-
Buau uepen coboil raroil uenu. Hanpumep, yrBep:jeHHE AKCHUOMbL D
MoMer OBITh JOKASAHO HA OCHOBE OCTAJIBHBIX akcuom, T.e. (arruue-
CHU BTO VIBEDHIEHUE SBIAETCH TEOPeMOoi, a He arcuomoi. OnHarko niis
}'llpﬂLU,EH.HH H3JI0HEeHHMA Mbl Ll[]MH.H..IlM ero B EauedTse AHCHOMbBIL.

B zarnwueHue paccMOTpPUM OJHY H3 CAMBIX LEPBLIX TEOpeM HA-
orero Kypea — TeopeMy, BRIDAMKANNIVI) IIeDBRIM IPHU3HAK PABEHCTEA
TpeyrodbHUKOBR (1. 13). Eé morasarensCTBO OOHMPATIOCE HA HATJISTHBIS
OpeacTaBIAeHHA O HAJNOMEHMHN M paBeHCTBe (JUryp, IHOHATHE AKCHIOMBI
TOTAA e1é He ObLI0 BBegen0. HanmoMHEHM 370 JOKA3ATENLECTBO 1 PACCMOT-
PHM Er0 ¢ TOYKM SIPEHHUA IPHHATHBIX HAMH AKCHOM,

Hyxuo 0ObL10 pgoraszars, dro ecauw AB=AB,, AC=AC =
LA=/A,, 1o tpeyroaeiukn ABC u A B C, parurr, C 9TOH 1RO MBI
PACCMATPHBANT TAKOE HAJOMAEHWe, TTPH KOTOPOM BepimuHa A coBMe-
NEeTes ¢ RepIuHOd A, a croporwm AB u AC Tpeyro.nr,ﬁv(ﬁ{&;ﬁzf Beofpgraenat
KJIAABIBAIOTCA CcooTBeTCeTBeHAO Ha ayawm A C, mw A B,. Ilpm prom muI
ONHPAaIUCE Ha HATJAAIII0 OUCBHANLINA (DAKT, YTO Takoe HAJoKeHne cyme-
CTBYCT, NOCKOJABKY VTJILI A u A, papnnl. Tenepsh MOMKHO CKa3aTh, 4TO
CYIIECTROBAINE TAKOTO HANMOMKEHMA cIeayeT u3 akcuoMol 10,

Hamee MBI paccy:Emanu Taxk: nockoasxy AB=AB,, AC=A,C,,
To cTopona AB coBmecTHTCcAa co cropomoi A,B,, a cropona AC — co
cropoHoil A,C,, B dYacTHOCTH coBMecTATcA Toukw B u B, C u C,. Rar
000CHOBATEL ATOT (PAKT, OIHPAAChH Ha axcHoMBI? OUeHL IIPOCTO.

I[Io akcumome B8 Ha avue A B, or ToukM A, MOKHO OTJOKHTE
TOJLKO OJHH OTPEe30K, paBHBIH oTpesky AB. Ho o yciIoBHIO TeopeMEBI
AB=A,B,, nosToMy IIpH HAaIIeM HAJOMEHHM TOYKA B COBMECTHTCH C
TOUKOH B,. AHanoruuHo Touxa C coBMecTuTcA ¢ Toukod C,. Ocraérca
coclaThbcd Ha aKcHOMY 7, UT0oDBI obocHOBATE TOT GakT, uTo cropoHa BC
coBMecTHTCA co cToporoii B,C,. Temmeps MOHO CHENATE BEIBOM, YTO Tpe-
vrolbEHEH ABC u A,B,C, IOIHOCTEI COBMECTHINCE M, 3HAYNT, OHH
PaBHEIL.

Kax BEamM, caMo JOKA3ZATEILCTBO TEOPEMEBI O IIepPBOM IIpH3HAKE
paBeHCTBA TPeyroJdbHHKOB, [0 CYOIECTBY, He H3MEHHJI0Ch, TOJBKO Te-
Oepbk MBI OINHPATHWCE ViKe He Ha HaTIAZHO OUeBHIHEIE (DAKTHI, a Ha ak-
CHOMEI, B KOTOPEIX 3TH (haKThl BhIPAKEHBI.
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FJ Hekotopeie ceepenns o pasBuTum reomeTpun

HEPB()E‘ COMHMHeHHe, L‘.[}ﬂEI.}H{HIII,ﬂE III){]{_‘TEIIH.I[].I]-‘IE [‘EUMETI]H‘-IE‘CHI-‘IE
CcBEICHWS, Aonnmo a0 Hae s Jlpesvero Erunra. Ono orrocurea k¥ XVII B,
oo H. 3. B HéM cojep:;xaTcd IpaBHia BRIMHCICHNA IJOIOAeH M o0BLEeMOB
HeKOTOPBIX GUrYp U Teld. JTH IpaBHIa DBIIHM MOJIVUeHBbI HNPaKTHUYECKHM
uyrém, 6e3 RAROro-amdo JOrHUYecHOr'0 AOKA3ATENBCTBA UX CLPABENIN-
BOCTH.

CranoBieHne TeOMeTPHI Kak MaTeMaTHYeCKOH HAVKH OPOH3IOILIO
Io3JHee M CBASAHO ¢ MMeHaMH IpeuecKHX vueHBIX Pareca (or. 625—
ad7 rr. no H.3.), Iludaropa (ox. 580—500rr. po H.3.), Hemorpura
(ox., 460—370 rr. g0 u. 2.), Esganaa (III B, go \. 2.) n ap.

B samamenuToMm coumHenun Erxiamaa «Hauana» ObLIH cHcTeMaTH-
3MPOBAHBI OCHOBHEIE H3BECTHREIE B TO BpeM:dA NeoMeTpHUeCcKIe CcBeJeHHA.
lnasuoe ke — B «Hauvanax» 0Oblir pazBuT AKCHMOMATHYECKUH 11I04X0H H
TOCTPOEHWI) TEOMETPWH, KOTOPLIHM COCTOWMT B TOM, YTO cHadama ¢op-
MYJIHPYIOTCA OCHOBHBIC MOJOKeHHA (AKCHOMBI), a 3aTeM Ha HX OCHO-
Be IOCPeICTEBOM pAacCVEIeHHNH TOKA3BIBalOTCA pPVIHe YTBepHKIeHUA
(reopemnui}.

IMomyueHHBIe PE3VIRTATH HCTIOTE3VIOTCS KAK HA TPAKTHUKE, TAK H
B JaldbHEHMINHX HAVIHBIX HccldedoBaHmMAaX. HexoTopsle M3 aKcHoOM, IIpel-
Io:eHHBIX EBRINAOM, H celiuac HCIOJAB3VIOTCA B KypcaX reoMeTpHH.
YHacrs U3 HUX B COBpeMeHHOH (OPMYyJIMPOBHEEe UMEETCH B HALLIEM HYypce.
Hanpuwmep: «Hepez nobrie Be TOUKH TPOXOAHT TPAMAT, W TPHATOM
TOJORKO OJHA». CrauaH ¢ vk.com/material100

Boasitioli BKJIA4 B JalbHelIOee HocleloBaHNE pasJUUYHBIX BOIPO-
COB reomerpun sHecun Apxumen (or. 287T—212 rr. ao H. 3.), Aunonno-
aun (III B, 710 o, ».) ¥ gpyrwe npeBHerpedecKwe yHEARIE,

KadecTBeHHO HOBBIH 5Tal B PasBHTHH I'eOMEeTpHI HavdYaJcd JIHMOIL
MHOI'O BeKoB coyeTrd — B XVIIE. H. 3. — 1 OBIT cBAZaH ¢ HAKOILISHHBI-
MU K ATOMY BPEMEHH JOCTH:HeHuAMH anredpel. Bripawmuiics QPpaduys-
ekl marematnk u ¢umocod P. lexapr (15696—1650) npenmosxna mHo-
BHIH MOIXO0A K PeIOeHHIO MeoMeTpHYecKHX 3amad. B ceoeln «['eomeTpum»
(1637) ol BREN MeTOJ KOODPIMHAT, CBA2AE IeOMeTpPHI0 H alredpy, 4To
O3B0 pE‘J.LlEL’l‘b MHOI'de l‘EUMETpM'—lEﬂHME SAaOAYH HJL[‘Eﬁpﬂ.MHECRHMH.
METOaMH,

B pa3sBUTHH reOMeTPHH BAsKHYIO POJbL CRINPANIa aKcHoMAa, KOTopasd
B «Hauamax» EpKIHIZa HasplBalach HATBEIM HOCTYVJIATOM. (DopMyIHPOB-
ra ugroro nocryaara v Esrkampa secsma caoxua®. Ilosromy ob0biuHo

! Ha BoaMOMKHOCTL TAKOro IOAXOAA BlEpBbieé VKA3aJ JApeBHerpedeckHi
VOEHHIH ApucToTens (0K, 384—3522 1. M0 H. 3.).

“ Iaretit mocrynar: «HM ecsan npamas, najaminas Ha JBe 1npaMhie,
00pasyeT BHYTPEHHHE H 110 OJHY CTOPOHY VIJBI, MEHBINE TBEVX MPAMEBIX,
To NOPOJOSIKCIOLIC 5TH OpPAMLIC IICOMpPalHYcIIlo BCTPeTATCH ¢ ToOH
CTOROHBL, T8 ¥IUbl MeHEIIEe JBYX NPAMEIX?.
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ero 3aMeHAKT 3KBHBAJIEHTHON eMy aKCHOMON Napa/ulejIbHbBIX NMPAMBIX:
Hepes TOYHY, He JeHEAIVID HA JaHHOH IPAMOH, IPOXOLUT TOJBKD OJHA
npaMas, mapajacabias Jaiion.

Mruoro BeKoOB YCHIAHA DOIBIIOTO YHCIa VICHBIX OLLIH HalpaBJeHLI
Ha J0Kas3aTelbCTBO ONATOI0 HOCTVIATa. JTO 00BACHAIOCE TE€M, UTO YHCIIO
AKCIHOM CTPEMHJIHCHL CBECTH K MHUHHMYMY. ¥ 4YeéHble IVMAIH, UTO IIF
Thili OOCTVJIAT MOMHO A0OKASATH HAK TeopeMy, OHNHpasdch Ha OCTAJBHEIE
AKCHOMBI.

B xonme XVIII B. v HEKOTODBIX TeOMETPOB BO3HWUKIA MBICIL O
HERO3MORHOCTH JIOKASATL TATHEIA moCTyaar, Pemrenwe sToro BOMpoca
DLLTO MaHIeH0 BEeJIHKHM PYCCKHM MaTtemaTHkoMm Huxomaem MpBanonw
yem Jlobauepckum (1792—1856).

Bea TBOpuecKada JKHBHB HAINETO BBEIIAIOIOETOCA COOTEUECTBEHHII-
Ea ObLa cBA3aHa ¢ KasaHcKHM YHHBEPCHTETOM, e OH YVUHIICH, 3aTeM
0Ll nIpoteccopon, a ¢ 1827 r. — perTopoMm yHHEepcHTeTa. Ero odens
PAHO 3AaMHTEPECOBAJA I'e0METPMH, M 0OH, KAK M MHOI'ME ero lpejlie-
CTBEHHUEHN, OBITAJCA AOKa3aTh> nmarTeiid nocrynar Esrmupsa. Jlodaues-
CKUH TREANPUHAT TIONRITKY JOKA3ATE MATRHIH TOCTYIAT OT TPOTHARBHOTD:
OH OPeANOJIOERNI, WTO Yepesd Jalnyio TOYKY, HIe JeKallyio Ha JTamHoi
OpAMOM, MOMKHO IIPOBECTH HECKOJbKO IPAMBIX, He IepeceKaolnux maH-
Byio. HMcexoma mas sToro, OH MONBITAJCA HOJIVIHTE VTBep:KIeHHe, KOTO-
poe ODpPOTHBOPEUYILIO OBl AKCHOMAM HJH IMOJIVYeHHBIM Ha HHX TeopeMaM.
Ecan BBl Taroe yTBEp:HIeHHE YIAIOCH INOJYUHThL, TO 3T0 Q3HAYANO ObI,
4yTo Ipejloaoi:eHe HeBepHO, A BepPHO 11pOTMB{]110.110}1*:&1(?@“?"?‘&& .’“ﬂg{;ar-’-.alh:;u
HHE! Yeped TOYKY, He JeXAINVI HA TaHHOH IPpAMOH, MOXKHO OPOBECTH
TOIBKO OJIHY MPAMYI), HE MePeceRarmyo JauAayio, Tem caMbIiM TSTRIA
noctyaar EBkanaga 6nL1 Onl moxasai.

Ho JlobadyeRcKHHE He IIOJYYILI OPOTHBOPEUHMBLIX VTBEp:IeHMH.
IIa ocHOBaHUH aTOoT0 UM OBLI cAelaH 3aMedaTeJdbHBIN BBIBOM: MOMKHO IO
CTPOHTE IPVIVIO MeoMeTpPHIo, OTAHYHVIO oT reoMeTpun EBrkampa. Tarkasa
reoMeTpHda MM ObLIa HDocTpoeHa. Ké HasbBawT Tellepb reomerpuei Jlo-
fauescroro. CoodieHue 00 OTHEPLITHHY HOBOH reomerpuu ObLIO CHLEJAHO
Jlobauerckum B 1826 1.

K amamordueasiM  BBRIBOJAM TIPHINMET BEHTEPCKWH MATEMATHR
. Boiign (1802—1860), mo om CBOM pe3VJLTATHEI ONVOIHKOBAT IC-
CKOJBKO IIo3:Ke, B 1832 r. B pyxRonmcax BeJHMKOTO HEMEIIKOTO MAaTe-
maTaka K. P. 'ayeca (1777—1855) BrIcKasblBaIHCE HAeH, DIH3KHe K
naeamM Jlobaderckoro n Boiiaun. OgHarko oH, odacadch KPHTHKH, He pe-
MIMicAd MX oDHAPOIOBATE.

G’[Hpbl’l.’ld.e HAlLlKMM BelHMEHMM COOTEeYEeCTBEEHHMEOM I:IDEDIl;l reomMe-
TPUH OKA38J0 OrPOMHOE BIAHAHNE HA pasBuTue HAYKU. [eomerpusn Jlo-
DAYEBCKOTO TMTHPOKO HWCTOJAB3VETCS B ecTecTBO3HaHUNW, Hewmamepnmo
BANANHAE HOBOH TEOMETPHM Ha PasBUTHEe caMoil reoMmerpuu. Hambonee
SPKO OHO BEIPA3NJ0Ch B JaJdbHeHIIeM YyrayOdeHHHN HAOINX ODpelcTaBie-
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HUM O npocTpaHeTBe: Belb 40 JloDaueBcKOro Kazajaoch, 4TO reOMeTpH-
el OKPY:HAKLIEr0 HAC LPOCTPAHCTEA MOMeET ObITh TOJNBHO €BHIHJ0BA
reomerpusa. Ho Tax KAy BO3MOMEHA APYrafg reoMeTpHs, TO HCTHUHHOCTH
TOW WM WHOH TEOMeTPHH MOKeT OBITh TPOREPEHA JTHUMIE ONMBITHRIM TTY-
rén. CoBpemMenno#l HayKoH VCTAHOBIEHO, YTO C€BKJIHIOBA IE€OMETPHS
IHUINE IPHOJHKEHHO, XO0TA H ¢ BechMa OOJLIIOH TOUYHOCTLIO, OIIHCHI-
BAST OKpPV:KaIdee HAC IIPOCTPAHCTBO, 4 B KOCMHUYECKHX MacIiTatGax
OHA HMeeT 3aMeTHOe OTJIHYHe OT FeoMeTpHH pealbHOTo NpOocTPaHCTEA.
bBypraoe pazeuTHe MatTeMaTHrEH B XIX B. IpHMEBEelo K pAIY saMeua-
TEJdbHBIX ﬂTH'.pb.lTlr'.'lll:l B J‘EDMETPHM. TF.I.H'., BBELOAKMIIHMMOCA HEMELIEMM MATE-
marurom B. Pumanom (1826—1866) Onina cosgaHa HOBAS reoMeTpus,
obobmaromas 1 reomerprio Esrkauaa, n reomerpuo Jlodaueseroro.

HuTaTeanh BIPaBe CIPOCHTL: a SBJASIOTCH JH reoMeTpuda EBxamma
u reomerpHs JlobaueBcKore HenpoTHBopeunBeIiMI? He momer aH Tak
CAVUHTLCHA, UYTO IIpH JalbHelIneM pasBHTHH HKaK ToH, Tak M IpVIoH
TeOMeTPHH IIOAVUATCA NPOTHBOPEUHBLIE BHIBOIBI? ¥ie B KoHne XIX B.
OBLII0 JOKA3ZAHO, YTO €CHl HeNpoTHBOpedHEBaA TreoMmeTpuda KEBEIWIa, TO
Helnporusopeuusa u reomerpus Jlobauescroro. Heuporusopeuusocrs
TOH MJAH MHOM TIeOMeTpPHM JOKA3BIBAETCH € IIOMOINBI0 KAKOM-1MD0 MH
TEPTIPETATINH (MOJEH) €€ OCHOBHBIX TOHATHH W axcwom, Hanpuwep,
OJMOM W3 M3BECTHLIX HIOTCPIPETAIINA CBKJINIOBON TCOMETPHH ABISCTCH
apu@MeTH4YecKad MOJeN b, B KOTOPOM TOYKA ecTh Hapa 4ucea (x; y), 3a-
NHCAHHAA B OIpelelIéHHOM IOPAAKe, a IPAMAA eCTh MHOMECTEO VEQ6m/material100
YCK, VAOBJCTBOPAIOUINX JHHCHHOMY ypaBHeHuo ax+bx+c¢=0, roc a u
b — HerotTopele uncaa (o + b #0). C DoMoIIbld aTOH MOIEIH BOIIPOC
0 HEJ!.pOTMHGpEHMHDC’I‘M EEHJll»i,ll,DHﬂﬁ 1‘EOM€’1‘I]MM CBOOHUTCH K B(]LII']DE},-’ O
HEIPOTHBOPEYUBOCTH APIPMETHKY, HUMEIIIEH Je/I0 ¢ BeleCTBEHHBIMH
yeaaMmi, O MOAEAaX, PEATUIVIONAX CUCTEMY AKCHOM reomMerpun Jlobsa
YEBCKOTO, MOYKHO NPOYHTATEL B PaA3AHYILIX KOHrax, HaupHMep B KHHTC
[1] u3 cnucka JuTepaTypel (cM. ¢. 367).

Bonpoc © HeOpOoTHBOPEUMBOCTH TOH HJIH HHOM CHCTEMBI AKCHOM
CBA3aH ¢ Ba)KHBIMH Ipo0JeMaMH HelIpOoTHBOPEUMBOCTH, HOJHOTEI H He
3aBUCHMOCTH CHCTEM AKCHOM, OIpelelAINHX TV HIH HHVI TeoMeT-
p]d..lﬂ. HEPEHMCJIEHHME LlpDﬁJlEMbl OTHOCHTCH K LIIJE,H,ME’I‘}-’, HE3BLBASMOMY
«QcHoBarua reomerpun». KpyneeHnmmil BKIAI B pEUIEHHE BTHX IIPO-
DJieM BHEC BREMHUKWH Hemerkuil matematnk J[. Tuanbepr (1862—1943).

OTMeTHM, YTO B HACTOSINCC BPeMA TEOMCTPHSA HMIHEPOKO HCIIONL3Y-
eTcA B CaMBIX pasHooOpasHbIX pasjejax ecTeCcTRO3HAHHA: B (PH3HUKe, XH-
MHH, OHOJOTHHA | T. . HeonerMo e€ 3HaUYeHHe B OPHEJIATHEIX HavKax:
B MAIIIMHOCTPpOeHHH, Teode3ni, KapTorpaduu. MeTogbl reoMeTpHHn IIH-
POKO NPHMeHHAITCH [IpaKTHYecKH BO BCeX pasfeaX HAVEH M TeXHHEH
i, KOHEYHO e, B CAMON MATEMATHHE.
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K} Yronkoewiii oTpaxarens

B 7 kunacce ObLIO paccMOTPEHO CBOHCTBO NPAMOYTOJBHBIX Tpe-
YIOUIBHUKOB! CYMMA JBYX OCTPBIX YIVIOB HPAMOYIOJBHOIO TPEeyroJibHH-

ka pasaa 90°.

97O CBOHMCTRO HAXOAAT NMPHUMEHEHHNE B KOHCTPYRITHAX PasIWYHLIX
npubopoB W MeXanusMoB. Tak, HanpHMep, 2TO CBOHCTRO JICAKHT B OCHO-
Be KOHCTPYKIIHH IIPOCTeHIlIero yrolkoporo orpakarend. Ilpemme dem
OINHCATE €TI0 VCTPOHCTBO, PACCMOTPHM CIeAVIOIIVIO 3aJady.

3amxaua

¥ron memxny seprairamMu OA m OB pasen 90°,
JIvu ceeTa, najgamInii Ha sepraxo OA moa yriaoM (¢,
OTPAMABTCS OT HEro, 8 3aTeM OTPAKAETCs OT 3epKa-
ma OB (pwe. 433). Jlokasarsh, 9TO TaAa™ONMAA W OT-
PAREHHBIH JVYH TapaliJelbIbL.

Pemenne

Ilo 3zakoHY oTpa:eHHMA CBeTa NaJalOIIHil
vy SM mw ayu MN cocraeEnamoT ¢ nopamon OA4
paepHble vrael ¢. Tax xax TpeyvroasHng MON
OpAMOVTOJIBHEIH, To yroa MNQO paepen 90" — .
I[Ipumensa oOnATE 3IAKOH OTPAMKEHUHA CBera, Io-
mygaem, 9t1o Jayd MN w orpamennsi gya NT
COCTABAAIOT ¢ nOpamolr OB pasuoie yraw., 06-
panladack K PHEVHKY 433, MBI BHAMM, Y|UTO
i’S]’WJ‘\F == 1 BOJ - 20:., LMNT = 180\'] - 2 (900 - G‘!-} ek 2'1,
noastoMy LSMN + ZMNT =180°,

CrhnemoparenbHo, nagawoimii ayvay SM 1 orpa-
stéHHbiil ayy NT napaiuienbHbl, 4To B TpedoBAIOCH
NOKA3ATH.

[IpocTedmIil YTOMKOBBIN OTPayKaTeNh TRE-
CTABJISACT CODOM HECKOALKO 3epKall, COCTABICHHLIX
TAK, YTO COCEAHHE 3eprana odpasywr yroa B 90°,
IHa pucvare 434 B BHIe JoMaHOH JHHHH CXEeMATH-
yecKH HM300paeéH TakoH oTpayarensb. llpeacrapum
cefe, UTO Ha STOT OTpa:KaTeNb IajaeT IVUYOK Oa-
paiebHBIX Jy4Yell (H& PUCYHEEe 3T Jiydl usodpa-
JHeHbl YEPHBIMHM JTUHHEAMH c0o crpenkamum). Torgpa
OTPAMKENHABIE VYW OVAVT TAPAITeNLHET TTaAatoTmm
ayvaaM (oTH JayuH M300parkednl IBETHLIMH JHHMA-
MH cO cTpeakamu). Takum odOpa3oM, YLCOJKOBBIH OT-
pamgaTenb «BO3BpallaeT Hasals» IaJaloIi HA HeEro
OVUOE HapalielbHBIX Jydel IpH JHO00M paclolo-
JHEHHUH OTpasarTeld IO OTHOINEHWIO K NaJalldeMy
LUYUEY JIy4e.
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O9TO CBOHCTBO YIOJKOBOTO OTpaxaTesJfd HCIOJb3yVeTCcH B TeXHHUKE.
Takx, YyroJIKOBBIH OTpa:KaTellb YCTAHABIHBACTCH HA 3ajJJHEM KphLJIe BeJio-
cHIega AJA TOoro, 4ToOBI «BO3BpaIlaTh Has3al» CBET aBTOMOOHMIBHBIX
hap. Bro 1aET BO3ZMOMKHOCTL BOJMUTENID aBTOMOOWUIA BHAEThH HOUBKID Be-
jJdocunej ¢ orpaxkarenem. OrMeTHM, 4TO YrOJKOBBIN OTpa)kaTelb, HC-
NMOJb3yeMbBIi Ha IIpaKTHEe, ycTpoeH OoJee CJHIOMHO, YeM ONHCAHHBIN
IpoCTeHIIHH, HO OIPHHIIMI ero JAeMCcTBHA TOT e, YTo M YV IpOocTeHIero
YIOJKOBOTO OTpasaTesns.

Yronkosselil orpaskarenb OB YCTAHOBJIEH HA OJHOH M3 oTede
CTBEHHBIX aBTOMATHYECKHUX CTAHIUI, 3anyileHHbIX Ha JIyay. C nmosepx-
HOCTH 3eMJaHd y4uacToK JIVHBI, Ha KOTOPOM HaXoJHJach aBTOMATHYECHKAad
CTAHIIMSA C YVIOJKOBBIM OTpazkaTeseM, OB OCBEIIEH JV4HOM Jasepa. JIyd
«BEPHYJICA» B TO K€ MeCcTo, rje Haxoauicsa jnazep. MamMepmB TouHOE
BpeM#a OT MOMEHTA BHJIOYEHWH Jasepa [0 MOMEeHTA BO3BpAllleHUS CHUT-
HaJa, VAAJloch ¢ BecbMa BBICOKOI TOYHOCTBIO HAWTH paccTOAHHUE OT IO-
BePXHOCTH 3eMJH A0 NoBepxXHocTH JIVHEI.

CrauaH ¢ vk.com/material100




OTBeThI M YyKa3aHUA

7 RJaacce

I'masa |

3. Tpw mourw waw onFa Todka. 4, Yerwpe mpaMee, 6. Tpw orpesra. 18, Yernipe
yraw. 200 A u [ 21, OB<=04A:; OC=0A; OB<QC. 22, a) Ha; 6) Her.
24, JAOC < ZAOB. 25, a) Ma; ) wer. 32. [lse Toarw. 33. 10,3 car. 34, a) 3.5 on;
) 36 M. 35, 25,5 cM waH 1,0 cM. 96, 9 em wad 23 em. 37, BD 47 e, DA~ 17 ent.

38. 480 mm. 40. a) AC=1¢m, CB=1cm, A0=0,6cm, OB=1,5¢cm; B) AB=6,4n,
i

AC=3,2w, AO=1,6m, OB=48w. 41, a) 10,5¢cw; 6) 1,5cw, 42, S 43. 4 ow.
48, Her. llocTpoenwre RETOMHEEMD, Korga < AR octpeit wow mpsawoir, 49, Jla,
al. a) 1217 ©) 121°2'. 52. 48, 53. 85°. H4. 81°. 55. 60°. 56. 160°, 57. Her.
62. a) 69%; 6) 90°%; 8) 165" 63. Ipamaoi. 64. Ha. 65. a) 70° w 110°; 6) 150° x 307;
r) 113739 = 662175 r) 135 w 45° m) 100 w 8O, 66. 106 67. [la.
68. a) £1=-3=63%, Z4=117" 0) £1=4327", £2=-4=136"33". BY. a) 57°, 67",
123°, 123% &) 40°, 40°, 140°, 140°. T70. a) £2=24=110°, Z1=23=70%
0} £L1=28=45"% L2=24=135" =) £1=23=95% £L2=24=105". F1 180
T2. ZA0C=120°, ~BOD=130°, £COE=110°, £COD=60°, 73. Her. 75. Ilccrn
upayblx. 76. Mlecrs rouck. 77. decnasuars yoaos, 78. a) 8oy 0) 16cwm. 79, 16cwm

A cna. 80, a) ;—a; 6) EJTH 81. a) %m: o) %m. B2, 12c¢m. B3, Vrasague. Pac-
5

CMOTPETE DB BOIMOMMHBEIX caydas: TouEn B u C nemar 1o pasHble Crpobs wteniitaterial 100
odHY CTOPoOHY oT ToukH A, 84, 85" maom 15°. 83, 30° mam 90°. 86. a) 67730

u 112°30% ¢) 727°30' u 107°30'. 8Y. 90°. 89, Vrazanue. Howrasars,, 4ro vrou ABD
paseépayreiid. 90, ¥ kasaumue. Ipeaiono:suTs, YTO LPAMBIC #i B 7 COBIAILAIOT,

I BOCTONLROBATRCA Vreep:Efennesm m. 12, 91. ¥ rasanne [lnomane OpavMovronhb-

HHEa paRpHa MPpOH3IBEAeHHK JJIHH CMeHHBIX CTOROH.

I'nasa 11

95. THhem. 96, 12,Tem u 17.8cm. 97, Her. 98. 6) 425, 47, 99 6) BD=5cm,
ARB=1aem 100, @) AB=14dem, BC=17 cm, 101, 8) 1107, 110, §) 467, 111, o) 946",
112, 10cm, 20cv v 20cn. 113, AB=12,5cv u BC=15cm. 114. 8cx. 117. 50°.
118. 6y 37°30'. 120. fA=sB+2C. 124 KF=8cm, ZDEK=86", ZEFD=90".
126, 6) BC=15¢cw, CO=13cm, 127, 6) AB=11cm, BC=19cw, 131, 13cn,
141. 2567, 147. ¥ rasau ue. PACCMOTPOTL ABA CiUy4as, Korda rodxa B oenorr: a) ua
avriae A0; 6) ma npogoisxennn ayiaa A0, 150, 90°. 151. 29 cm. 154. Her. 155. Het.
157. ¥ rasasne CEavaza mocTponTe OnccexTprey vema AQB. 160, Vrxazaswme.
Cuadana uocrpours upasmold viod, 161, AB=4cm, AC=5¢cm, BC =6cm. 1682. Tem,
Hem n bewm. 163, 10em wvam 6 e, 165, §) ¥Veasauue. Ilvers M — rouka, pasuo-
yvaameEHas oT Touek A W B o mHe gesmangas m5a opavoir AB. BocmonszoBaThes vT-
BEpHeHHeM: MelHaHa DHHHGEGHPEHHOFU TpeyrolbkHHEA, I'l]]DHEI[éﬂH&H K OCHOBaHH},
ABaAeTcs eelcoToi. 1700 6) Yrasaunme, CHauans gorasars, uro JAQK = ZB0OK .
171. ¥Vrmasagme., Bocooassoeartkea aagaudelr 1700 172, Veasgapwpe, Crauans goes-
B34TE PAREHCTRO TpeyIolLoHkon DBF, FCE nu EAD. 173, 40°, 174, Frasanfe.

Omeems
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Hokazath, uto SNABO=AFEQ. 175. ¥Yrasanuwe., ((Eagana ToHAzaTh PAREHCTED
TREYTOMRHAKOR AR w A BD.. 176, ¥Y¥rasarmwe. CAavara JAOKASATR PAREHCTRO
TpeyrodsnHdros ABC 1 ADC, 177, ¥rasanne. CHadata oKasaTh paBedcTBo Tpe-
yroapHHECE ABC m ABD. 178, ¥V rasamue. Iyvere vron BAD — cMessHbii ©
yoooM A TpeyroabEHEa ABC. I A0KA3aTeNLETEA HepabeHeTBa SBAD = B oTMe-
THTL cepeguily O cropolnl AB 1 Ha npoioilmelin otpesia OO oTI0HTE oTpeso OF,
paeuuiil C0. 3aren gorazark, 4To yroa BAE paepen yray B rpevronsaunxa ABC i poe-
[MONB30BATECI HepaBeHeTEOM <BAD=>BAE. 179 ¥rasapge. [[adoEHTL Tpe-
vronpuuy ABC na rpeyronepnug A B.C,, rak, yrodnm cropona BC coBMCCTHAACL €O
cropoEol By, 4 cropoma BA manommaacs Ha ayt BA,. s qoxazaTelscTEa TOTO,
OTo ToURa A CORMECTHTCHA ¢ TOUROH A, ROCTIONMBR3ORaTRCA zamavel 178, 180, ¥ wa-
dagHe CEHauans 3oHEa34TE, dTo SAQ0D="BOC, a agarenm, uro SAEBD = FAC,
181l. ¥rasasue. Pacemorpers tpeyvroaseukn ABD u A 8.0, rae rourkn D u D,
Takwe, uTo M W M, — cepeawrwl orpeskor AD w AD,. 183. Y rkasanwue, IlycTh
Toukd B aesmmr mBa orpesxe AC, Ipeagnoaosswnts, uwro AD=BD=0CD. Hcenonesya
CBOHCTBO VIJIOB OpH OCHOBAHNH DPABHODSAPEHHOTO TREVIOIBHHEA, CHAUATA J0OHKI-
3aTL, yro SABD = ACBD=90% 184, ¥ ixasauune, Coausana gorasall, uro BP=0C0Q.
189, Viasaunce Bocuonssoparnes sasaqcin 165,

I'nasa III

201, Opry npamyo. 202, Tpw wrn uerwpe. 203, Jla. 206. 105°, 105°, 207. a| c.

208. 6) Yerwipe yiaa wo 53%, voroipe apyrux vio@a oo 1257 2100 927, 211, a) a;

0) ga. 212. a) Her; 0) ga. 213. 115" u 65°. 214, ~1=135", £2=45", £3=135°

215. Vrazasue. Paccmorpers npogomsenwe ayua (P, 220, 597, F;:,_al_:_aaa HBe, o material100
Cuauana gokasars, yro a | b. 221. 48°, 667, 66°. 223, Ta. 224. Viasadue, Jowa-
JATL MOTOAOM 0T uporupuoro. 225, ¥ rasauune. Jorkasars MOTOAOM OT LPOTHBHOIO.

226. Vrasaume. CHauarna gonasaTth, uro AM | BC n AN || BC.

I'nasa IV

228, a) 587 ©) 267 1) 1807 —3a: 1) 60°. 229, A =40°, £B=60°, ZC=80°
232. a) 367, 727 mw T2% 6) 457, 457 w 90°. 233. a) 40°, 40° u 100° uaum 40°, 70°
w 70% @) 607, 607 w 607; ) 1007, 407 w 407, 234, 1057, 235, 1037, 236, ¥Vraza-
HH e, BocOolE30BATECH CEOHCTROM VIJIOB IIPH OCHOBAHHUH PABHODEIPeHHOID TPEVIOIE-
Hukd. 2387, Ha. 288, YVEasanm e, ¥4ueeTh, 4T0 BHCIOHME YO HPH BEDLOMEE PABHO-
DeagpeHHOro TPeyroJbHHKA, NPOTHBOJE:KAleHd ocHOBaHWID, B 2 pasa Gonslie yria
wpu ocuopadmu. 239, 477307, 5730, 657 nwam 657, 65°, H50°. 240, 73720, 73720
u 33°20. 253, a) Her; ) mer. 254. Cropoma, pasHaa 10 cym. 2556, a) 7onr 6) 8 o
B) 10 cn. 257, 29 cv @ 29 cor, 258, Tew, Tenmu 11 on, 259, 457, 457 1 90°, 260, 277,
261, 17,6 cm. 262. AC=6cm, AB=12cn. 263. 9cm. 264. 18cm. 265. 307, 30°
m 120°. 266. Vraszasme. BocoorsioBaTeecs mepeoil Teopemod m. 36. 267. Y ra-
za HWe. BocToMBI0RATRCA MPHSHAKAME PAREHCTEA TPAMOVIOIRHEX TPEYTONRHUKOR.
268. T0°, T0° u 40°, 269. 122°. 270. 90°, 39° u 51° 272. ¥ rasapue. Cuavyana
LUKASATL, 4T0 Y¥IJbl, HDPHICHIALLNE K DABHLIM CTODOHAM SHHHLIX TPEeYIOJIBHHKOBE, DAB-
HEl, 274, ¥ wazawwe. Bocmonen3oraTeed aajaved 273, 275, ¥ razawwe., CHavama
IpokecTH DHCCEKRTRHCY ¥IVIAa H BOCHOILICBATLCH sagadeil 135, 279, S8cm. 280, 12 em.
281, 14 ¢y, 283, Vranaauue Cuavans goxaszars, aro OM MEIHAHE TReYIOALHI-
ka ABC. 285, 2em nman 8cem, 286. 3 cwm, 287, YV rwasawue, Yepes ofHY W3 TOUEH,

Omaents
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VAOBJASTBOPHIOUINY VCJOBHIO 3aJla4y, NPOBECTH HPAMYIO, NAPAINeNLHYI0 AaHHOI, u
AOKA3ATE, 9TO Jobad Apyras TOYKA, YAOBIETBOPAIIAA VCJIOBHIO 3AJa4H, JEeX¥HT HA
aToil npsasoi. 288, JIyu ¢ madanom oa crtopode BA, Oapailicibnlnlid cropode BC.
YErasawne. BocnonsaoBatsed sagaqeir 287, 289, Tlpayvas, DapanieilbHAH TAOHHBIM
ORAMEM H HAXOTAIMAACA HA PABHREIX paceToaHnax orT Hux. 29 Yrasamane. Boe-
OOMBE3OBATRCA 3amadeil 289, 291. [pe OpayMele, TapalileldbHBle TaHHCOH OpamMoil H
PACLONOMLCHILIC HA AANIEOM PACCTOHUME 10 PASHLIC cropoukl ot ged, 293, Viga-
sa A e, BocmomnzoraTheA sagauwed 292, 307, 207, 308, Y rwazarvwe, JlOKASATETR-
CTRO TPORECTH MeTofoM oT nporurHoro, 310, ¥raszaswe, a) JlomveTHTh, d9TO
HM, = HM,, 1 pocooJbL3oBaTLea sagadeil 309; 6) monyerurn, ato HM =HM, nan
HM,=HM,, 1 BocnionezoBaTsea sanadenn 309, 311. Vrasarene. [IpogonsnTte Me-
nuaHy AM 3a Touky M Ha otpezor MO, parHwi AM, W paccMOTpeTh TDEYVTOIBHHWE
ABD. 312, ¥Yrasagure. lIyere N — rodra mepecedenns Opamoil BM i orpeska
AC, TIpuMeHUTE TEOPEMY 0 HOPDABCHCTEC TPEYIWIBHHMEL K Tpeyroidbduyanm ABN 1
MNC. 313. BoenmoagnzoeaTneda npefnigyinedt aamaued. 317, 18,5 cew. 321, Vweasa-
pue. Iyers 5 rpeyroasuuie ABC AC=AB, a AM — pamuplil orpesol. ¥ 4ecrh,
aro B rpevroabanke ACM AC <M. 322, Vrasagne. Ilyers AABC — merOMBIH,
BM — ero mawHad wenwada. Cravana mocTponTh AR C, B RoTopoMm Toura M —
cepeAHa cTopoRkr 3, 323, §) Y rasawwe, ocTPOWTE ¥ToN, PAaRHETH TaHHOMY,
a 3aTeM BOCIHOIL30BATLC 3agadeld 292, 324, a) ¥ asangue. Bocoolb3oBaTLGH CBOH-
CTBOM 3 II. 89 ¥ aagadeid 323, 5. 325, Ve azaxgne. BocooasioBareea zagaaeir 290,
326. ¥ warsanne, BocmonszoraThed aamauedt 250, 327, Y raszarwwe. Ha croponax
BC 1 AB nmocTpouTh ToukH A, u £, rar, 4rodul BA| = AC =CHB,. 328, ¥YrasanHe.
Eeny naupple 0rpesKy He DABHBL APV ADYIY, TO CHAYANL OCTPOMTE HPEMOVIOIBHELL
TPEVTOJBHUE, TMIOTEeHV3a KOTOPOro paBHa AaHHON OGuccexTpuce, a G VK.Cagignaterallto
Holl BRIcOTe., 328, ¥V EasaHHe, CHAYAJA OOCTPOHTE NPRAMOVIOIERHBIA TPeVIOIERHHEK,
CHIOTCHYSA KOTOPROID PABLA BANN0H MCAMALC, A KATCT — JANHOH pbLicore. 330, ¥V ura-
ra HUe. Crauans moeTpouTe HHccerTpHey yroaa (.

I'masa V

J:31. Ope gpsiMbic, colcp:EAllde OHECCKTPHCLL YIVIOB, 0DpAsOBallliblX PH [Hepecede-
HHIFM JHHHDLIX IIDAMBIX. 332, HPHMH.H, OapaaneabHad JaHHABIM IIPEAMBIM M HAXOIAIL-
ACA HA PARHBIX PACCTOAHUAX OT HUX. 353, ¥ KA =a HTW e, BooTTOTRE0RATRCA CITECTRIT-
e 1 o, 40, 334. Vxaszanme. BocHole30BaTheA cledcTeien 1 1. 39, 335. Yrazanue.
Bocuoassoparnes reopemoid o buccckrpuce yveaa u. 39, 3360 ¥ rasanne. Ilyero
AB — pgwmametp, a A — xopaa OEPVEHMCTH ¢ OedTpodM (). PaccMoTpeTs pasHO-
fenperaRIl TReyroaREWE A W BOCTIONRIOBATRCA HEPARSHCTROM TREVIOTRHWEA,
337. Vuasaunwe, Moxasars MeroloM o7 LPDOTHBUOID, HCLONL3YS 3agady 336,
388, YK asasne Bocnoaszoeateeda csolficrsoM 2 . 41 ¥ Teopedoll 0 BHeOIHeM VIVIe
TREVTONRHWRA, 309, ¥ razauwe. Bocmoaszorateea ceodereon 2 o, 41 w reopemodi
0 BHelIneM yrae rpeyroipnuxa. 341, ¥ Kkasanue. Bocoolb30BATLCH PABCHCTBOM
COOTBETCTEBEHHBIX 3JEeMEHTOR B JIBYX PABHBIX l!HBHUﬁEJ’uIPHHh]K TPpeyYroJibHHEKAX, OC-
HOBAHHANE KOTODRIX ABTAWTCA JAaHEBe Xopisl. 543, ¥ razarmwe. BocnognzoraTh-
cf TIPHSHAKCM KacaTelkHOH (m. 42). 344, Vem, 345, ¥ rRasaHHe. Bocoodb30BATE-
¢Sl CBOMCTBOM KacaTelnbHON K OKpy:HOCTH (n. 42) M NpH3HAKOM Napaiie bHOCTH
neyx npamex. odf. 12 om. 348, Vrazanwme. BocmoansoeaThed CBONCTEOM OTHER-
KOB KacaTelbLHBIX, OPOBeIeHHBIX K ORPVERHOCTH M3 ofHoil Todrd (. 423). 349, 307,
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350. 120°. 351, ¥Ywrasauwe. Cmawana morasars, uro ZADC=30° 352, 60°.
353, 607, 354, 30", 30°. 355. Hewm. 357. 4cm. 358, Vraszanwme. CHavata To-
CTPOHTE IIPAMYIO, NPOXOIAIIYID YepDed NeHTp OEPYHHOCTH H NepNeHIHKY/JIAPHYI) K
oaunoi npamoi. 360 YV eEasas ne. Bocnoassosarses ceofcrsosm 2 1. 41 w aaga-
geit 201, 361, Vreazawue. BocnorwzoeaTecs ceofioreom 4 0. 35 u aagaueit 360.
363, Vrazarvve, Bocmoan3oraThed Teopenoll o8 ORPYIKHOCTH, OTWCAHHON OROIO
TpeyrodedHka (. 43). 465, ¥ Kasanue. Bocnodb30BATLCI TeopenMol of oRpVHEIo-
CTH, BOMCAHHON B TpeyroanHUE (n. 48). 369, ¥Yxazagme. BocooaniosaTeeda CBOM-
creom 4 rm. 35. 370, 10em. 371, 60 cw. 372, m—c. 375. ¥Yrazawmwe., OTMeTHTR
IBe TOUKH Ha OpAMOH { 0 BOCOOJB30BATECH sajadell 374, 381, a) Hee ocu; G) Hec-
KOHEYHO MHOIO OCeil; B) OfHY OCb; I') OJIHY OCb, ECJM VIOJ HepasBépHyThlil, B ABe
0CcH, ecad passépHyTeIn. a84. a) M; 6) C. 385. a) Het; 6) aga; B) mer. 386. 2 on.
387, AB- A B, 19,5cM. 388, AB- A B, 10cM. 389, a) Ha; 6) mer. 390. LABC
u 8ABC orpeakn MN 1 MN,. 391, 18,1cm. 392, 19 mm. 394, Viasanue.
JlokazaTL MeTOI0M OT TpOTHEROTD, 393, YKasaswe, Yueers, uro BM=MX n
CN=NX., 396, ¥Yrazanune llvere K — Touka mOepecedeHH s o0IIel KAacaTelhHOH,
LPoXoLsamed deped rouy M, » upanmon AB. Cuavana gokasars, yro KA=KM =KBE.
398. Her. 399, Veasauwue. HenoasaosaTsh CepeiMHHbIN HOPUCHARKYAAD K TOH CTO-
poHEe, ® EOTOROH npoeegena megmana. 401, Y xaszsasne. HemoanzoeaTs cepeans-
HETH TIEpPMEHAWKYIAR B oTpesky AR, 402, ¥razawmwe, Bocmo k30RaTRCA 3amaveil
289, 403. Y xasauuc, ¥yoerhb, 410 TOYKH, CHAMMOTPHYLLIC PASAMYALIN TOYKAM
OTHOCHTEIRHO 0OCH CHMMeTpWH, pasruansnt. 4068, 72° 407, YVrazawswe. Bocrmons-
AOBATRCA TEOPEMO O JHAMeTpe, TepmeHANEyIApHoM Xopme (. 41), 408, Y raza-
HH e, BocoolbkzoRaThed zamauel 341, 4089, ¥Vrazanwne, CHavala JOKABATE, 4UTO
ecIH TPeYTroJbHHE HMEeT 0Ch CHMMETPHH, TO OH pasHOGeApeHHLI (cM. sapa«ey 98§om/materiall0o
410, Yrazagwue. [locTponTs TOUEY, CHMMETPHYHYK TOUEE NDePeCceTeHHA TIPAMBIX i
W h OTHOCHTEIRHO TRAMOI p.

S3a/JlauM NMOBBIIIEHHOM TPYIHOCTH

n -~ m
413. ab=1. 414. — ., 415, ¥Yrazauwe, DBoCcMoIR30RATRCA CROCTROM CMERFABIX

m
yramor: £hk+ Zhi=180° 416. 180" 417. ¥ xasawvwe. LllyeTh Tpw W3 TaHHRIX MPA-
MBIX TPROXOTAT Uepez Toury A. HeomorlksvyAs MeTol 0T TPOTHEHOTO, JOKABATH, UTO
KaFJIad 13 OCTARNIMXCHA TREX ORAMEBIX OROXCIHT Yepes 59TV Touky., 418, Y Kaza-
e e, ITvers Tpd M3 auHbX TOMOK Jeaiar ua ganpoild upamoi . Henonesys smerog or
NPpOTHBEHOTID, JOKA3ATL, MTO KaKIadA H3 OCTABIIMXCH ‘lETbi]}I:'-!K TOYEeK JeXxXHUT Ha IIpA-
ol o, 419, ¥ rasang e, CHaYaTa JOKAa3aTE, 4To SHAOQC, = ABOC,, Tme (J — cepe-
ouia orpesia AB. 420, YVrasague. Ilyers B Tpevrodblukax ABC u AB,C)
LA=LA, AC=A0C, nm AB+BC=4,8,+ B,C,. llpogonzure croporsr AB 1 A B
Ha oTpeskn BD=0C u B,.D,=B8,C, w paccmorpert Tpeyroasawku ADC n A D, C,.
421, Moryvr. Haopunep, pasHoGeIpeHHEBIE TpevronbHEE ABC ¢ ocHoBammenm AR u
rpeyroneHnE ABD, toe ) — Tamas toura =a cropoHe BC, uto AB=AD. 422, Mo-
rvT. PaccMoTpum, HATPHMEeD, PABHOOSIDEHHERINT TpeyroabHRE ABC ¢ ocxmorammem A B
W OTMETHM KaKYVI-HUGYIR TOURY [} Ha MpomoHedmH cTopoHsl A, Torjga TpeyTont-
npy ADC u DEC oflajalor VRASAUILIM CROMCTBOM, 0 He SIBILIOTC] PABHEIMH.

423. ¥Vrazawgwe. BocrmomesoeaTeea samauveild 179, 424, 907 - % . 426, a) Ocrpo-
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YOOOBHEIN; 0) ovrpoyvroabHEeid. 427, Ve asas oe. BotooasioBaTeed COOTHODISHHA-
MH MEeJY CTOPpOHaMH H VIJIAaMH TPeVIOJbBHHKA H TEOPeMOil 0 cyMMe VIVIOB TPeyrojb-
puxa. 428, 707 ¥Vrasawue. Iyers O TOUKA OEPCCCHCHHA DHOCCKTPHOBLL yija 4
v upamod BM. Crauana jgoxasars paBeHCeTBO  TpeyvroasHHEos AQC u MOC.
428, ¥ rasarwne. CogUHTTE OITH W3 KOHIOBR OTPERKA C REPUTHHOH TREVIOIRHHEA
H BOCOOJLIOBATLCA safadeil 321, 430, VirEasaoue., BoclolbL3oBaTLesd 3ajadcii
178, a TaxkKe COOTHOIIEHMAMM MEMXAY CTOPOHAMM ¢ yrJaMH TpeyroJibHHKA.
431, ¥Yrasaswe., lIpogomsuTe oTpesor A} a0 mepeceusHmA ¢ BC W BOCTONREO-
BATECHA samadedl 321. 432, VEasagHe, OTMEeTHTE Ha cTopoHe AR Taryw Toury O,
yro AC, = AC, 1 pacemorpers TpevroasEne BC, D, 433, ¥xasanne. Joxkasare me-
TojonM oT TpoTHeHoTo. 434, ¥Yrazawmwe, llyvete AB{ — JaEHLI TPeyrOJIRHWEH,
AB=BC, BM — meamana. OrMerdTh ragyio rodiy E, dro M asuscrcs copeguioi
orpeswa BE, u pacemorpers rpeyvroasausk ABE. 435, Verasan une. Bocuoabnsosarns-
cia zamaveil 178, 436, Y raszaume, ITpolomHuTeE oTResor BA Ha oTpesor Al =AC
u, paccmorpes SADHEB, BOCLOULIOBATLCH UCPABCHCTBOM Tpeyrodbuuica. 437, ¥ ka-
gadne. Bocuoapsoearsea gsanauel 432, 438, Vreasaume. BocuonsioearseH 3a:0-
uame 434 u A37. 440, Y rasamne. [Ivers 8 Tpevroasunre ABC smemgwama AM =
BrIcoTa AH genar vrox A Ha TpHE paRHEX yvraa BAH, HAM 1 MAC. Ilporectn

oepanedguryaap M D g cropone AC 1 gokasars caatdana, 1o MD = % MC. 441, ¥ ka-

3aHue. VUecThk, YTO B NPAMOYTIONLHOM TpeyroJbHUKe HNoTeHy3a DoJbine KATETA.
444, ¥wazanwe, CHauama mMooTRoWTh TpeyrodbHuE JAD, B woTopon AD=R w
OD=2R, roe B — pagnyce gannod okpysaboocTi. 445, Vrasauune., Ilyvern gannl
oCcTpLiE yroa A, poicora BH uckomoro rpeyrodsuuia ABC u orpesor P, pasubiii
ero mepuyerpy. llooTponTte cHauvana A ABH, 4 3aTEeM TARVIO TOURY @th%mgﬁﬂ&@rgjmaieﬁau 00
yro AD+AB =P 446, ¥ rasanne. IlocTpoHT: cHadYada TpeyIOABHHE, ¥ KOTOPO-
[0 CTOPOOA PABHA JAHIOMY OCPHMETRY, 4 VIVILL, IpHIcallie L Hell, Ppapiibl IGI0BH-
EaM gaEHBE yroos. 447, Her, ¥ rasamume. BocomomesoBareca tTeopexoin . A0,
448, Jlra, oJHO WIW HHE OIHOTO., ¥ KasaAwe, BocmorkioBaThed Teopemoil 1. 40,
449, Jagaya uMeeT oJII0 pellellie, CCJH Jalllile TOYKH He JesKar Ha olOoid npsaMoi,
H He HMeeT DelIeHMA, eCJIH 2TH TOYMEH JIe}HKAT Ha HJJ,H{}I-:i II[!HM[Iij. YVrazauue. Boc-
MOTREOBATRCA caedcTEmemM 2 m, 40, 450. Yerwipe, TpwW, AR, OJJHO WIH HW OJHOTO.
Yrasaun e, BocunoibsosaTbed sagadeld 431, 451, Yernipe. ¥ kasa e, Boclol-
soBaTReA zamauett 331, 452, Y rasawwe. llvers BC, AC+ AB, £#B- 2C JAHHLIE
ATEMEHTHl MeKoMoTo TpevronkanEa A BC. Ha mpogomsennn croponsr CA za Toury A
OTJOMKHTE OTpedok A, pasnwmi orpearky AB., Ilocrpours cmpasaaa ACEBA.
483. Yrasague. Ilyvere oxpympocrs kacmorea 8 rouxe M. Paccmorpers ux oG-
MV HACATENREYI o, TMPOXOAAIIYI Jepes TOURY M, W JoKARATE CHMMETRHIHOCTE
orpesios AQ, u BO, ornocutesio ocd o. 454, ¥ rasanue. Ilyvern AB — obman
EACATONEHAR IBYX OEPYHHOoeTed ¢ nentpanu Oy u O, , B u r UX PAOHUYCEL, IpHHEM
R=r. llna oxpviEHOoCTEH, JeBEallHx mo oJHY CTOPOHY OT OpAMoi AfB, paccMoTpeTh
Touky K Ha paguyvee 0,4 raxyio, yro AK =r. Bocnoaszosarses sanagein 291 u no-
EaaaTs, uto J(O0KOQ =3 Torga touks K OpHEAZIeENT TeoMeTDHUYSCKOMY MECTV
TOUEHK WA KOTOPRIX oTpezok 0, BUJeH Tom mpAMEM yraowm w O K=R-—r. Jlna
ORPYHHEOCTEH, JeRallliHy M0 PasHbIe CTOPOHE OT OpaxMoil AR, paccMoTpeTh TOURY K
Ha ayue O A tapyo, 910 AK =r, nprmuésm Touka A MeENT MeEIY TouramH () o K.
TDI‘,EI;H TouUKa K MDHHAJIISHEAT eOMeTRDHYaeCcEOMY MaOTy TOUeE 113 EOTORBIXK OTRe-
o 0, BHIeH IOoJ NpAMEM vIvoM H (LK =R+, 455. Yuwasauuce., Bocuousso-
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EaThea sagatieir 352, 406. Y e asamnme. BocodbsoBaThed OOPEIeIeHAEM ORDPVHEHO-
cTi, caegerBieM 1 n. 40 ¥ TeopemMoil 0 cBOMCTBE KACATEIBHOH K OKpVIRHOCTH (. 42).
457, ¥rasagde. Ilyers gala okpyvi:kHocrs ¢ OearpodM O H paguycom r. Paccmo-
TPETL UPAMYE 1, M TOMKY A, Hi UPAMOH f1,, OTCTOHIIHE HA DACCTOSHKE F OT LaH-
HEIX TRAMON m 11 Toukn A. [locTponTs OKPYHHEOCTR ¢ TIeHTPOM (J, KOTopad TpoXo-
IMT 4epes Todky € H RacaeTcd HpsiMol m; B Touke s, (cM. 3agauy 456). Heioman
OEPYRHOUTL MACET TOT HC HeHTD G, it I'.HI.I! PATHYC OTAMYACTCE Hi 7 OT Ppadlyea Io-
CTpOeHHOW onpyvi:RHOCcTH, 459, YV razawvwe. HoctpouTts Tourwm M 1w K, enMwerpay-
HEIE TOYHKe /1 OTHOCHTeIRHO CTOPOH HAHHOTO Vriaa. IJoKa3aTe, UTO TOUKH OepecedeHHsd
upamoil MK co cTopoHaMH vIvia peroMbic. 460, ¥V xasanm e, ¥Vueors, 4To LCHTD
HCKOMOH OKPVMHOCTH pPABHOVIAJIEH OT BepPIOWHLI OPAMOT0O VP8 HW THOOTEHYSHI,
461, Y raszague. [Iyveres ) — HmeHTRp IaHHOH okpv:EHOoCTH, KM — Hexoman xXopnia,
opoxogAaniaa depes toury A, N — Touxa Ha xopme taras uto ANX = AM. Crauana
TOoKAZATE, 9T0o AX =P un OX =04,

8 Kaacc
I'nmasa VI

463. a) 540%; 4) T20%: B) 1440°. 464. a) 5; ) 54; 8) 275, 465. a) ucrwipe; 6) TpwM;
E) mecTs; r) oarb. 466. 23 sma, 20 am, 19 ram, 18 mm. 467, 15 em, 7T em, 23 oM, 21 oM.
468. 90°. 469, 757, 470. 30°, 60°, 120°, 1560°. 472, a) 10,5 cym, 13,5 cM; D) 5,5 cna,
15,5 cna; B) Bem, 16 cm. 474, T8 e, 475, 96 em mnm T0 em. 476, a) £B=2D=96",
LC=84°6) LA=-0=117°30", LB=/D=6280"8) LA=,C=T1", ZB=/D=109"
r) LZA=20=120°, ZB=/D=60" n) LA=/2C=53", £B=/D=127". dEhaud I com/material100
—PQ—6cn, NP—QM-—8cnm, LM=sP=60°, ZN=2=120°. 479. Yraaza-
Hie, CHAUANA morazath, uwTo BK =DM, 4B0. ¥ xacarm e, BocoonsioBATRCA TIDH-
sHarom 2%, 1. 49, 482, Yraszanue., DBocoole30BATRCA TIPHU3HAKOM &°, 1. 49,
483. ¥ rasanguc. Bocnoassosarses upuanakom 27, . 49, 484, ¥Vrasawue. Pac-
cvmorpeTs SABC ¢ ocaosaEmenm AB w ocpemgmert mumnedn MN (M — cepegmnua AC,
N — cepegmra BC). Ha npawoit MN za Touky N OTI0EHTE oTpesok NI, paRHRTR
oTpesky MN, ToKA3aTH PaBeHCTBC TpevroldbkHHEOE MNC m DNE. 487, 2. YV Ea-
daHHe. BocnoabaoBaTbed samaqed 486. 489, Y rkasawume., "epes cepeguuy Bo-
KOBOH CTOPOHBI TMPOBECTH NPAMYIO, NAPAJJIENBEHYI0 OCHOBAHHAM, H BOCTOJAB3OBATH-
ci sauadci 458, 490, ZB=144", ZD=63". 491. ¥ rkasauwuc. a) Yepes ouuu us
KOHUOB MeHBLIICID OCHOBHHHMA OPOBECTH LPAMYIO, HADALISILHYI DOKOBOH CTOPOHE.
492, ¥V razagwe. a) Bocnonezoeareesa yEazaumen ® zagaues 491, a; 6) uepes ognm
H3 KOHIIOB MEHBIIErc OCHOBAHHA NPOBECTH NPAMYH, NapajjielbLHYIO JHATOHAJH.
493. 68%, 112°, 112°. ¥ raszasne. Boecnonssoratees sanageit 491, a. 494, YV ua-
zasne. [IpHIoEnTe TIHTKT OpyT B ADVIY Tak, YTo0Bl DOKOBRIE CTODOHLI COBTATIM,
MeHEIIee OCHOBAHHE IIJIHTKH JeyKaJo HAa oJHOH HDHM’Dﬁ ¢ BOJMLIINM OCHOBAHHEM APYy-
rod nanrin. 499, a) 6oy 6) Hem: 497, Tpu, 498, ¥ kasanuc. Boconoubiosarnes
samgaueit 202, H04. a) 198,1 om wam 122,686 one; 8) 28,4 am wam 19,8 g, S, 18 conr.
507. a) 607 u 120° 6) 30° u 60°. 508. 42 cm. H509. 22°30" u 67°30". 512. a) Hew;
) wer; ») ga. 814, 24 cm. 821, Ilepecewacr cropouy D) Bem v 5 com. 522, 3 o,
dem, Bom. 824, ¥V earsanmue. Boenoaszoeateca mamaueit H03. 826, Veamaune.
BocnmoneaoraThsea TEO]JE‘MUfl 0 CYyMMe YIVIOB BBEIIOVEJIOTO ‘TE‘T[\Ipé}Z}’FGJhH"KH H 3ajga-
qeid 525, 827, ¥ uasauwnce, Hepes roury M uposecry UpaMyo, uapaLicisuyio BE,
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I BOCIIONBE30BATECE danaueci 488, 828, Y razsapuce. Bocnoassoparses ganaueil 488,
529, ¥rasague, (CHagala morasaTh, gTo SABKD=ARBMD. 5331, ¥rasanue,
BocnonnzopaThes sagadeil 485, 532, 36,8cum. Y rasanHe, HeoodbLzorarn THAro-
Hane B B33, Vrazauwue., CHauals J0OKARATRE, uTo SAABH =AAMH. 534, 8 enr.
Yrazawwe, Bocrmonezoratees zagaueit 492, a. 535, Y razawwe, Yepes cepeuny
MEHBLIIETO OCHOBAHHA NMPOBRECTH NpAMLIe, HNapallelkHEle DOKOBEIM CTOPOHAM, H BOC-
noaezoeaTeca 4% o, 85, HAG. Vrasgagwe. lyere EF — oTpezor, cOeTHHAKIIHT
HOHTIR CTOPOH KEAPATOR, BRIXOAATIINX M8 RePITHHE A Tpeyvroarewra ABC. PaceMo-
TReTE TOYURY [, cHMMeTDHYHYIO TOOKe A OTHOCHTENLRHO cTOpoHE B, H ToKAZATE, UTO
SABD=AAFEAF. 537, YVeazanue. BoemoanzoEaThed Ted, uTo 0HMCCSETPRHCA PABHO-
ﬁEﬂPEHHHI‘H TReyYTOIORHIEA, IMIPOBETEHHAA K OCHOBAHWH), ABIASTCA €' OCBHY CITMDME-
TpHH. 534, BecroHeuHoOe MHOMeCTEC. 240, VrEazanu#ne., [IveTe @ 1 b — B3aHMHO
OePUeHIHKVIAPHEEG 0CH cumMerpds durypst u O TOMEA MX uepecedennd. Coadga-
Jf JORAaGATE, MTO 80017 TOTEHR ﬂrﬁr T M1 CHMMETDITYUHE OTHOCHTEIRHD HPHMGII:T £, a JW,
H M, cHMMeTPHYHEL OTHOCHTEALHO OpaMol &, To M 1 M, cHMMeTPHYHR OTHOCHTEIh-
uo rourn 0.

I'masa VII
843, Yrasaswme. [Iyere () — Touka mepecevenna otpesros AM u BC. Cravana go-

EA34Th PABeHOTEO TREYIOABHHEKCE ABCQ 1 MO0, 544, Vrasau e, IlposecTH mep-
uenauryasp EF g upsamoid BC 4 coaqana goKasartb PABCHCTEO Tpeylroabiugos ABM

u EFM, DCN un EFN. 545, 1) 1,44 cw®; 6) %ﬂmz: B) 18 m*. Hd6. a) 4 owm;
6) 1,5 aM; B) 243 M. 547, a) 2400 ma®; 6) 0,24 am®. 5348, a) 27 dc'g:‘i( ﬁ)_ {w"_

B) 21,4 cym; r) 2,7 em. 549, a) ¥Vsenmumres B 2 pass; §) yBeomuuTos B4~
B} me wamenmTea. £00. a) 25 cv w 10 ey 6) Kammgaa CTOpPOHA  pAaBHA ?M.
551. 2200, 532, 360. 533, 12 m. 554. Ilromadls VHACTREA KBAAPATHOH (opMEl H0IE-
me #a 900 m2. 555, a) 180 cn; 6 4 em; B) 18 cm; r) 9. 556, 156 cv? 557. 84 cu
ab8. 18 cn. 859, H6,.Tom HB0. a) 10car; 6) denr; B) 120em mw e, 61, 12 onr?,
af2. 115,52 on®*. 563. Ilnomage kEagpata doasimne. 264, a) 38,hew? 6) 53 em*
B) 5.4cm: 1) 442 em. 565, Bem. 566, 5,625 cm. 567, a) 22 em®*; 6) 1,8 qm?
568, 14cm u 24 v, 569, a) 3; 6) 252; ) 7. 570, 48 e, 5371, YEasaunue. Boc-
LONLAOBATLCA Teopemol 1. 37. 572, Ilnowagy Tpeyrodbinkos paslubl. 973, ¥ Ka-
saHEUe. CHAYATA paamgennTs cTopoEy BC =Ha Tpo paesEsie wactH. o7d. a) 224 car¥
6) 4,6 am?, Vrasamume, YuecTs, uTo AHATOHAMH pomda B3AMMHO TepHeHAHKYIAP-
Hbl. 875, 6cv v Bem. HYT. a) 2ex®; 6) 2.4em. ¥V kK a 3 a °Hn e Bocnoab3oBaThes
BTOROH Teopenol m.as. 578, a) 188 cw®;  6) 2dem?; B) T2eomi 579, Hdem?

gm r’“a:e**alp 0

580. 4,76 cmi. 581. a) 10; @) «/61; B) 3, ry 16, HB82. a) 5; &) 44J2; B) 4 J3: r) 2;
. T

o) 2. hR3. By . B84, a) 12; 8) 2; ) 8. 885, 13 cv. 286. a) 3J3 cm; 6) 8v3 CM.

- 253 . - . ! Iy

38T, a) M?; 8) D,diw ciME E) zw v, B88. a) 10cv 48 cen B) 643 owm

H 2Tvr3'- ol B) Tﬁ cx i 49 cm HBY. a) 4?; o) 9.6. 590. 8 cm, 9.6 ¢m, 9,6 cm.

991, 18cwm w 120en?. 592, 98 cm? u 16cm. 593, a) 180 em?%  6) 483 om?
r) 135cn?, 594, J7. 595. 5om. 596, a) Jla; 6) mer: ®) aa; r) ja; ) Her; e) Her;
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) ga. B9T. a) 6.72 en; 6) TIL" cn. 606, a) 270000 Mm% &) 0,27 mm? 607. -*1E§ (1) o
i

608, 20 cw. 609, 900 em?, 610, ¥ wazanswe. Bocmome30RaTheA TEM, UTO TIePIEHTH-
KEVIApR MeHEIOe HakJoHBEOH. 611, Ha croporax BC u IO kragpara ABCD HvAHD E3ATE

Toukw M 1 N Tax, vroder BM = EBC, DN = —2—!)(:‘, W MRORECTH TpAnMbe AWM 1w AN,

612. Her. YVracauaue. CpaBHHTE, HAIPEMED, OAOMIAAM TPEVIOJABHHKOR 0 CTOPOHA-
mw 13, 13, 24 w 12, 12, 12, 613. ¥Yrazaunme. Memoasz0RaTE METO] SCHOMOZA-
mensHoi naouiadu. CoeIHHHTE TOYKY HAa OCHOBAHHH ¢ BepPIMHOH, IPOTHEOJIEHA-
meil OCHOBAHWID, ¥ BOCHOAB30OBATRLCSA TEM, WTO CYMMA IJIONIAAel IBVX MONVIUBIIHAXCH
TPEYTOABHUKGE PABHA MUIOOIASH JaHHOTD TpeyvroabHue:d. 614, YV easzanne. Sagaua
permaeTea anaToruHo sadave 613, 615, Yrasawwe, JlokazaTh, UTo TLIOTIAAR KaF-
Ioro TheyToJdLHHKA pabla IIoJoBHOe IDIoI0AalH Oapasdiestorpadma AEDFE, 616. a) 1
6) IMnomangm TpeyroJbHAKOR paBHeI. B) ¥ Kasa o e. BoecnonbaoBatThest sagadeil 6)

H propoii Teopemol o, 8. 617. \,'IH_ e . 618, 60m, 14.,4mM. 619 10% CcM.
2

620, a) 10043 cn?; 6) 18 em?, 621, 320cw®. 622, Bdoew®. ¥YVrasauwue, [loKasaTe,

aro SABC o AACD  —  opAamovroneHBIe TpeyvroasHHENR. 623, a) 248 om®;

6) 529 oM2, 624, /2, 625, aZ, 627. 48cml 628, (V2 - 1)a’. 629, 80cmZ, 630, — e,

i
631. 215 cMe. 632, 48 e’ G633. 30 cm®. 634, 30 ca®. 635. E4J§ .

51
636. 19,14 cw®. 637, ¥V e anzauwe. Bocmonszoearses reopenod [rnharopa. ﬁma Hq) %1

bm/material 100
6) 24; B) 9: 1) 12; o) 21, '

I'masa VIII
640. %, geT. 641, a) Ia; ) ga; ) Her. 643. a) 13 cum; §) lﬂé. Gd44. BD =8 cm,

PC=12 e, 645, AR =18, AC=6cwm, 646, NE=38.5cw, EK=2.5¢mMm,
647. CD—14 cm, DE — 21 c. 648, Ha. 649, 8.4 cm, 10,5 em, 14.7 e, 651. 4.5 .
652, 176em® un 2062 cm?. 65H3. B7,0 nm®. 655, 2,5. 656, Gem, Scm, 12cm.
657. x=9, y=21. 658. a) EF=5cm, FC=3,5cm; 6) DE:E.‘—; em, BC=22 cm.
i

A A0 :i; El 12¢cm. 660. a) He =seerma; 6) ma; =) ga.
ac oD b

661. 6cv w 6,5 cv, 662, a) Hewm, Sowm, T,5cnm, 7,5 cwm; 0) Bee UeTRIpE CTOPOHEBI DAR-

”hb. 664. a) 17,6cm; @) BD=0cym, DE=6cn: p) Bem. 665, Viasauue.
a +

Hemwm mpAMEe @ W He TapallelTkHBl, TO Uepes TOUEY A TPORECTH TPAMYI, TaApPaT-
nensEyIo mpaMoi b, 666, Jla. 667. a) Jla; §) ga. 670. —

v e 1 1
aoraTheA mamaueir G50, 671, a) —; 6) —. ¥Yrasawwe, Yepes Toury {) mporecTn
2 4
nmpAMy, mapanrensHEyio BK. 672, 10cwm, 673, dcw. 674, 42cw. 675, Ywraza-
HH e, CHavaga NOKA3ATH, UTO cepeiHHAa GOKOBOI CTOPOHEI TpPaANeIHH JeXXKHT Ha NpH-

6589, a) 10cm; @)

HEl

.¥rEaramwe, Boomooe-

a +
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MO, IPOXOLAICH Yepes CepeauHbl guaroHasei. 676, Gem w 12 e B77. 35,
678. a) A=20, a= 4J41, b=5J41; 6) h=48, a=80, b=60; B) a=12J3, ¢=24,
a.=18: 1) b=8Y3, e¢=16, b =12; 1) A=2J5, b=3J5, a=4, b.=5.

2 2
a b &
679. a.=—, b, =—., 680. YVrasanue. a) Bocnonesosarecs QOpMyIOE 1018 Bel-

[ c
YHCICHHS OIOMALH Tpeyrodbirka. 0) Bocoonbsoparnesa samadeld 679, 681, 32 mn,

158 mm. 682, 61 cm. 6833, l% CM, llﬁ cu. 6853, 3,15 M. 686. 6,936 m. 687, 6,12 n.
688, 48 v, 689, 72,26 m. 692, ¥Frasaume. CHAUANA OOCTPOMTL TPEYVIOILHHWE, LO-

MooEBIH wegoMoMmy, 6933, ¥ xagawwme, O, yvRasanme | zanave 692, 694, ¥ weasa-
OHe. OM. yRasande & sagade 6932, 695, ¥ rasange. OnM. yrasamde 1k sagaye 692,

: . . . V3 fm. = N5 5
696, Y rasanue. Cy., vikazalde It 3agade 692, 699, a) T H 33 @) T " 5 x
B) Lo V3o Y2 YO 900, w) 2, 90 - B, —2: 6) ~8,39 cm, 407,
2 4 15 tg fi sinp
= 13,05 cv,. 701, a) btgo, 909 — o, b 6) =11 ewm, 487, = 16cm, 702, 90" — o,
coso
csing, ccosoy 557, =l1ldcem, =20cm. T03. VJa® +b2, tgo g-, g E: = 14,
a

=38°30', =51°21'. 704. a) bZsinccoso; &) —}a"‘tgﬁz. 705. Btgo cm® T06, =74,

707. 60°, 120°, 607, u 120°, Y08. 60° u 30°. 709. =72cm®. 710. A B, =45 cm,

T CrauaH ¢ vk.com/materiali00
—. T13. 18¢cwm, 12¢cm. 714, VR azavgwe. BocToMR30RATRCH

8

ganauei 642, 7156, VY rxasapue. Bocuonesoearees ganagein 642, T16. 16,8 cn,

ROy = 6,75 om. 712,

—_d ah
ldem, T—cm. 718, x= . 719, Yrasaopne., Coagaila [JoKAasaThL, 49To:

9 a—b

a) AABM o AA B M, 8) AABH «~AA B H,. T20. DC = 9 8 cn, DB =213 cu,
3

B = 2 /61 cm. ¥rasanune Coauara JORASATE, 910 AADC o ABAD. T21. = :

3 atb
725, ¥rasanune Ilyvers touxa B semur memay € u Do K rpeyvroasunxam ABD
o ACD IBRAMIE TMPUMEHHTE CI8JCTEHe 2 113 TepBOH TeopeMel m. ad. 726. Y easa-

BE1 . BocmonkzoeaTRes zagsueit 642, T27. %simx. T28, 60cw® T29. 7 = 1507,

A =30 T731. 18¢cwm®. T32. ¥Vrasanuce., Bocuoabsosarnes sagavein 642,
786. Yrasanne BocmomezosaTheda zagauedd m. 69.

I'masa IX
\"r?

742. 0OA u AC. 744. -5 o 745. 12V3 em. 749. a) Ia; 6) mer; B) ga. 750. 3, 4,

h, 6, 7. 751. 4. 752. 16, 753. 1, 2, 3, 4, 5. 755. a) Ipe; G) TPpH; RB) UeTHPE;
r} 0OEY; O} HH ogEoi. Ta6. a) 2r, 60°; 68) r, 60° 757, 3r. 788, Vrazaswme. [Iyvers
(), m (), — TIEHTPR OKPYIRFoCTeH ¢ paanyeamn R w r(Rzr), d =0,0,. Ha oyue OO0,
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ornomuTsE orpesok O, K =R 1 gorasare, uro K OpUHASIERNT EAEIOH H3I IBVX
oRpyV:EAocTeH. [laTee ToKasaTR, ITO BCE TOYHY GIHOH OKPYAEHOCTH ARMAKTCA BHETI-
HHMH OTHOCHTEILHC APYVrold oRpyHEOCTH, 73Y. ¥Yrasaawe. [IoKas3aTh, YTO BCe TOOKH
OAHOI OKPYHHOCTH HBIHIOTCH BHEIIHHMHM OTHOCHTENBHO JAPYVIoil OKPYHHOCTH.

763. a) 16: ©6) 16v2: B) 32. TH4. 112° u 248°. 7635 15v3 cu. 76T. a) 64°;
o) 175% r) 4% r) 105°. 768. 60° w 30° maw 140° w 110°. 769. 101° wau 36°.
770, 507, 771, a) ZA=67", Z“B=23", ZC=90"; 6) £ZA=55", ZB=35" ZC=90",
Ti2. £A=51°, ZB=/C=64°30' nan £4 =129, £B=/0C=2530". T73. 20°20’,
4507, 775, 367 T76. 447, T77. 62° T83. a) 45%; 6) 457 8) 60°; ) 185%; m) 457,
e) 457 ) 457, T84, 30cm. THT. 60 cnv?, 788, 1,2cm, 791, ¥ kazanvwe. Bocmoas-
30BATLES CBOHCTROM YLJIOR BOMCANIOrD YeTLIPEXyrodLuuka. 792, Viasague. Boe-
HOAL3OBATECH gaugatier 774, 793, YV kasan e, BotnonesoBaTeCa BrophiM VIBODHELDE-
HiHem 1, 83, 794, ¥ rkasanuwe. Bocmomk3oBATRCA TEM, UTO TEHTP OEDPVAEHOCTH,
EOUCAHHOH B UeTEIPEXYIOJILHHE, PABHOVIAJIEH OT BeeX ero CTOPoH. 795, Ywrasza-
Hu e, BocnonssoBarhed TeM, 4TO IEHTD OKPYIKHOCTH, ONHCAHHON OKOJNO HeThLIPeX-
VrOTRHWKA, PARHOVIATEH OT ReeX eTo Repinmue. 796, Vrazavwe., BocmosioRaTecH
TeM, 9TO IEeHTP OKPYKHOCTH NPHHALIEKHAT ODHCCeKTPHCAM OJHOCTOPOHHHX YTJIOB, 00-
PASOBAHHBIX OPH MOPECCHMOHAN JHHHBLIX HADALICIBHLIX OPAMBEX cexyien. 797, Y ra-
aaHne. [locTpoHTs ODIOVE) KACATENBRHYH) OEPVKHOCTEH B TOUKe A, TepeceKaAIyH
BHEIIHIOK KacaTelbHVI0 B ToUKe P M J0OKAa3aThk, HaOpHMep, uTo AP — MeauaHa

rpeyroasudra FAM, pasuan uwonosumue cropouws KM, V98, a) \l"dﬂ—{R—r] W F

) \,J'Id,'z ~(R+A% B0l. Vreazasne. Pacemorpers yram rpevroassnea CBD. Boc-
TOTRBORATRCA TEOPEMOR O RITHCaHHOM yrae (m, 8() w Tewm, UTo CyMMa TPANVCHRIX MED

oyr AB DaniblX OKPYARHOCTeH He 3aBUcHT oT Bhibopa opamod m. BOZ. &) 3K & 318/ matenialion
i e CHagaga paceMOTpeTs YIJel Tpeyroasaaks CEBR » opumennts reopexy 3 . 81,

daTeM BOCHOJB3IOBATECA TeopeMod o BnucaHHoMm yrae (m. 80) m zapauenn 801.

803, Viazangde. Coagasa ToLa3aTL, 4To vroa ACD papoe Goanine yrooa ABD | an-

JsleTcs BHeIIIHM YIVioM Tpeyvrodabinka BCD., 805, &, i s i, E. BOS8, o

ar a4 ar ar a+b

809. Yrazagwe. BocooassoEaTeed cBOHCTEOM YTJIOE BIIHCAHHOTD UeTHREXYIOABHI-
Ea. 811, Yraszagwe. Bocoones3osaTeca sagadei 810, 812, Yraszagne. Bocooas-
soparnes sasaqcid 8100 B13. Coausasna J0HASATL, 4T0 QHONO HOTBEPEXVIOALIHMEL
MHBC MommHEO oOHCATE ORpVEHOCTE. 814, 5 om. 815, Veaaaauwe. BocnmoanzoeaTs-

Jab

cd 3afadaMu 791 1 804, 816. . 817, ¥rasag e, HelloiL30oBaTh cepeHHIbIH

NERpIeEINEVIAR E orpesxy AR, 818, Veazsamue. BocooaszoBareea aagauenn 289,
819, ViazagHe. Bocoolbk3oBaTecd safauel 794, B20., Veasapmre., Ilvert oo 1
B CPAGYCHBIE MODBL ABYVX LPOTHBOLOJNOMHCHBIN VIVIOB JAHHOIO HOTLIPEXYIOJILHHEL.
Torpa o+ [ =180°. CHauama moxazaTh, UTO TPANVCHBIE Mephl JVE EOWCAHHONW B JAH-
HETH YeTHIPEXYTOMRHAE OKDVHHOCTH, Z4KTIOUEHHLIE BRHYTPW VTUIOE ¢ 3THMH Tpaaye-
HEIMHM MCpPaMB, paBubLl coorsBerersenno 180° o u 1580° B, Jasce BocnoansoBarnes
reopemoi 1 n. 81, 821, ¥ xasagne. Bovnoawsosarecs reopemoii 1 n. 81, 822, ¥ ra-
aanwe, Bocmogssorarmues Teopemoit 1 m, 81, gokazaTth, HanpuMep, TepleHANEY-
AsipHocTe Xopa BB, v AC,. 823, ¥ xaszanue. CHayata MoKasarlb, HalpUMeD, pa-
penerso yraoe BCOC, u BAA,. Jlanee, HeNolib3yd paBeHCTBO AYr, HA KOTOpPLIe
OTMMPAKITCH 3TH YTUIR, ODOCHORATE paReHcTrO yroor OB, 8 n A, B, B.
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3aJaYM MOBBIIIEHHON TPYAHOCTH

B24, ¥Yrasasgdue, [[poIoENE Yepes OIHY CTOPOHBI TAHHODO IMeCTHVIOILHHEA, O0-
AVHMHTE PABHOCTOPOMHME Tpeyroabuui. 825, ¥ rasawpue. CHadansa QoKkasars, 4o
i+ da— 0y = dz+dy—dy = ds+@g+d. DATEM TTOCTDOUTE PABHOCTOPOHHHI Tpe-
VIOABHHE, CTOpOHA KOTOROTO d;+d,+ dy H BOCIONB3OBATECA  3aladeli 824,
B827. Vrasauuce Iyers ABCD — pBpiuyiiblil HOTLIPEXYIOULAKEK,. ¥ 4CCTL, 4T0 BCp-
mmaHa € Je:EnT BHYTRH yvroaa BAD, moatomy oyva AC OpoxogIuT BHYTRH ATOCO VIUIa 11,
CIeMORATENRHG, TepeceraeT oTpezor £, Anamormuro paceMoTReTh avy B0 w yvrono
ABC. 828, ¥ urasauue., Bouun panumi 4ermpéxyroiasons ABCD ppluyiiblii, 1o
BOCTIOAbIORATRCA sagauei H827. Eoomx ABCD — HeBROYHEIRE YeTHIDEXVIOILHHE 1T,
HATpIMen, Tpavas AR mepeceraer cTopory 0 B Toare M, To paceMOTpETE ARA CITY-

uaA: A — Toura orpeska MB w B — Touxa orpeskxa AM. R20. %. Yrapauue.

[Myvers P TOMKHA Hepecedensd opamuix DE u AB, DO|| AC u O = AB. Cuauana
A0KazaTh, aTo APE, A0D, POD — paruobependsie Tpevroneunky, 830, ¥ rasza-
HH e. CHavaja JoKa3aTs HepaBeHCTBa m, < % H M, < L‘g_“ , THe &, b, ¢ — cTo-
POHET TREVTOORHHKEA, M, — MeaWara, MpoReTeAdas K cTopore g. 831, Y rRasawmwe,
Crauana HOKA3AThL, YTO AHUATOHAJNH JAHHOID YeTHIPEXYVIoJbHHKA TOUKOH HepecedeHHH
penarea nonorxan. 832, Ilpamaa, napaanenenas gapsod opamod. 833, Veazaanme.
BocmonnzoraTheA 3amavamMi 491, a w 492, a, B34, Vrasa Aave. BocTIOTL30RATREA
safdadani 524 1 503, 835, ¥V rasanue. lyers O, O, O, 0y — TOUKH Hepecode-
HUA THATOHAJIeN KBAIPATA, DOCTPOSHHEX Ha cropoaax AB, BC, CD u D4 gasxoro
mapatmenorpayma ABCH. Cravama J0KAZaThR PARSHCTEOD TREYTOARAWEOE A0,
B0 0O, C0O,0, DOO, 836, Yrasanue. Ila ayue AB ornomsnTE @tesdk CANTatenall00
paBHEIN orpesky AM, npoeecrn orpesor MN u npoeecTn BecoTy NS TpeyvroabHI-
KA AMN. Batem gorazatk, uto AANS = AM AD w AAKB= ANMS., B37. 907,
Yrasanue, [Ivery Iy — rTodka, cHMMeTpH4las Todke [) oTHOCHTENLIIO TO4KH E.
Crawana gorazarts, uro NACD, — pasnoGejpeHHBIH NPAMOYIOALHBI TPEYTOJALHIK.
838, 30", Yrasanaue, Ha mvue AM oTIoEHTE oTResor AK - AR u, paccMmoTper
ABEC, mopasarn, uro rouxa K copnagact o rouroid M, 839, Veagsapuce. Cuaguana
ooKazate, uro SHSBEP= AABC = ACQT. 8B40, ¥ xasanwme., CHauana HOCTPOHTL
PARHOOEIPEHHBIT TREVIOIRHAE, OCHORAHWE KOTOPOTO PARHO CYMMEe OCHORAHWH Tpana-
OHH, a O0KOBasd CTOPOHA PABHA THATOHANH Tpanenud. 841, Vrasasg ue. Bocooldeso-
parkea sagaqeid 393, 842, ¥V rasanmue., BocooasioBaTbed PABCHOTEOM TREVIOALHI-
HoR ABC w ADC, APM w ATM, MQC w MRC., Jlna goxazaTenscTea ofpaTHOTO
VTREHISHUA OpelIdoTo:HHETE, YTo Touka M He JeEHT Ha AC, H JOKA34TE, UTO TOTIA
S\88, +S.NS8, +8)

a2 o =
5,082 8.8,

IO MEHEIIASIOTPAMMOE He DABHBL. 843. . YEasaHHeE.

—r
Bocuoassoparnes cuescrsues 2 u. 58, 844, | ﬁ.‘rSl + %S, ). ¥rasanuc. Bocuoas-

FF P 1

30BATRCA BTOROH Teopemoi m. 28, B45, —. B46. Yrasanune, llyers AB — Goro-
5

Baf cropoHEa, a M — cepeamEs apyrod GoxoBoil cTopoHsl Tpanenuda ABCD. Crauana

1 : a2
JIOKA3aTh, 4TO S gy = —Sapep- 847 {\.".‘?1 + S5 ). Vrasanue. Crauana jora-
2 2

3aTh, YT0 Sanp— Seop— 518 848, ¥wasawnwe, CHauama foKA2aTE, UTO TI0-
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AL Dapaje/IorpaMMa, CTOPOHOH KOTOPOro ABAHETCH MeHbllee OCHOBAHMe Tpalie-
IHH, PpPaBRHa CYMMe IJoIafZell aIBYX TPeVIONEHHKORB, NPHIeHAIIAX K 3TOMY
OCHOBAHHID H K DOROBLIM cTopoHamM Tparneuuu. 849, ¥V xasaoue. Coadata goka-
3aTh, 9T0 S puy =Sy B Spru =Sy 890 Yeaszanwme, CHauana goxasars,
4TO S pn = Sppe U Sy =Sepr - 801, YeEasanue. B xamaoM 13 TPEX MOJyINE-
[MUXCH METEPEXVIOILHMKOE IIPOBECTH IUATOHATH TAE, YTOOLI HHKAKHE TEE TITATO-
HAJH He IMeJan oldmlerc KoHOA, W JOKa3aTk, ITO IIOIIals KamxIora H3 JBVX cpel-
HHX TpeyroldsbHHKOBR paBHaA OTOOYCYMMEe I'I.flﬂ[ll&,}'l[‘]::l COOTBETCTRBYIOMIHX Hpﬂﬁllli.‘(
rpeyroneEuKoR. 852, Y rasasue. CHauada jorasaTe, IT0 S,..p = Sinp + Spep-
'\f’—i. ¥Yrasauue yers AB n AD NePIeHAHKYIIADEL, ODOBELOH-
HEI® K IMPIMBIM, COJCHallHM CTODOIILL Jalmorse ¥vma O, a C — Touna Nepocedellinn
upambix AB w OO0, Pacemorpers opamoyroabHble Tpeyroasanen ADC m OBC,

st
854. 2,/5,5,. Viasauue. ¥deers, uTo Tpeyroabini BKC 1 MCD uMelor 1o pas-
HOMY ¥IUIV, I BOCHOJABIOBATECE BTOPOH Teopenmod m. 58, 885, Vxazamue. CHauana

4 0
MORAZATE, UTO TIMIATH TREYVTOORAHKOR BTC w £TC pararr, 856, i VrkasaeEHne.
CrHagama moKazaTh, 9TO MIOTMEAN TpevronkErkor POK w DOM paruwi, a zateMm mo-

1 a2
kazath, uro KM || DC. 857. va?- ¢?2- b2 Vxasaswue Yepes rouxy M uposecrn
npaMbie, lapajjiejlbHble CTOPOHAM OPAMOYIOJALHHEA, W paccMOoTpeTh obpasoBasilne-
cAd TpPAMOYTOIRERIE TREVrOTRAWEN, 838, Y razanwe, llyete AB=¢, BC=a,

BD = h, Heuoupsys reopemy Iludaropa, soxasars, wro MB = KB = va®-eZ-p2,

8589, ¥rasague. [poeeern nepuengugyaapsl OM 1 ON v cropogam AC n CB[( H e
KauaH C vk.Ccom/material100

IOKAasaTh, uTo OM = iCﬁ‘, ON = %AC. Hamee socoonsaneatecda Teopenmoil [lmdaro-

pa aas TpeyrodboHaxon AOQM, BON n COM. 860, 6) Yrasaoue. Coadaaa Jokia-
daTh, UTo DF = DE un AF = FE. dareM BOCHOALIOBATLCH IOZ00HEM TREYIOALHH-
Kor AKD uw AFE, B61, Y razsasne. llyore AK — BweccerTpica Tpevrorsanka 4 BC
H, danpumep, AC > AB. Ioapayvach sagadgeid 6432, coadaiga JoKA3arhb, 4To Todka M
aesmuT Meadny rougan K o O Sarem BOcHoabs0oBaTECHE sagaydci 663, 862, YVraaa-
HHe. BocnmoaesoBaTheA VTEeD:KIEHHMEM: OTPe30K, COBIWHAKIINHA OCHOBAHHA OBVX
BREICOT OCTPOVIONABHONO TPEVIONLHHKA, OTCEKAET OT Hero TPeyrolbHHE, MoX00HBIH
aroay Tpeyvroanauky. 863, ¥V rasasu e, Caauana pokasars, yro AMBC ~ MMFK
u AMAC » AMEK, tne M — Togka mepecevenwa mpAMbx CK w AR, 864, %a
¥rwasarwe, Tlvere AR — TaAdABT TPEVIOORAWE, a /) — Todka TepecedYedwd
AHATIGHANCH KBagapaTa, nocrpocunoro ua ruoorcuyase BC. Ha upogoisscnnn jayyqa CA
OTMeTHTsE Toury K rTak, urobm JCDE =/ ADEB.  CHasana [I0KA3HTB, ITO
MNABD = AECD, 863, ¥xasawwe, llvers B w CF — GHcceRTPHER TPeYTOIRHTRA
ABC, Copagana »olkazaThk, dro SO =28 < B=2-A, a 3zarTeM [JOKA3ATL, YTO
LDABC o ABDC uw AABC = NACE., BBB. Veasaumme, lvers E u F — rouru
mepecevenna MP w MG ¢ OF w OA. Bocok30BaTRCA TOA00HEM TREVTOTRHWKOR
OFPR u OF@, 05 n JEP aasi JoEASATEILCTBA TOrO, 4TO TpeyrodbnHid OEF
ORS nogotasel. 867. YVrazasne. Bocnoasszosareesa e, 1o AH — meguaza Tpe-
VIOOBHWEA, ToJo0HOTo TpeyroasHnkyY BDH, 868, Yrazanwe., a) Pacematpueas
nogoGHLIe TPEYTONLHAKHA, CHAYANA JOKA3ATE, YTO AD? = AC - AE, DB? = BC - BF
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u CD® = AD - DB. 6) Ipumcunrs reopemy Iudaropa K rpeyrodasuudan AED uw DFB.
B} BocmomezosaTecAa momobHem TpevrodkHEREOE AFRD mw ACE. 869. a) 2 A= 75,
LB=135, ZAC =60° /D=9, 6) Vreazanwwe, YUBCTh, UTO TPEYTOMREWRE ABP
u DAER pouobu, 870, ¥V urwasau ve, Bocuouesoparees sagaucid 486, 871, Y uaza-
Bue. Hyvers MN — orpeszor, coefHHAKMINE cepegnasl cropor 4D m BC gamsoro
UETRIPEXYTONRHETEA ABCH, OrwerHTs TOURY ), CHMMeTDWOHYVI) Todke [} 0THOOH-
reabno rouku N, u paccmorpers JAEBD, . 872, Y rasanue. BocooabsoBaThed 3a-
gager 871, 873, Veasapue. Bocononssosarses dagaudecit 871, 874, YV easaune.
BocnonszoBaThcA TeopeMoil 0 cpegHed JHMHWH TPeyToabHHKA, cBoiictBoMm 4 m. 35
o s3agageil 833. 875, Yrasaunue., IpogomsdTs nepneEfdkviaapel AM u AK oo
uepecedcuns ¢ upiamod BC B rouxax Dy E 1 cuavana gogasars, yro ME — cpeanss
auang TpeyronnEnea DAE. BY6. YVrasawwme. Bocoonszoeateca zagaueft 5581,
B77. ¥rRazauave, Bocmome30RATRCH zanauell 876, BYR, Vxazamme, [lyveTh Tou-
Ka N — cepocanpa AC. Horasars, cuadanid, 4ro rpeyviroibunigyn MBC u MNC pasub »
BN — vpenpas auuxa tpeyroasuaka AKC, Janee BOCIOMLIOBATRCA CIeICTENeM 2,
m. a8, 879, ¥ xasawwe. Yepes RoHNH 0/1HON W3 MeAnaH TpeyroaeHwuka ABC mpo-
RECTH MpAMLIe, MapajielbHBIe ABYVM JAPYTHAM MelHaHaM, H BOCOONBIOBATBCA TeM,
Yo OOPA3UBABIIHHACH IPH 9TOM TPeYIOALHNE paBed Tpeyroasaney EFG. 880, %
5]
881. ¥Yrasaswe. BocmoanzoeaTeeda moandmney TpeyvronsEnens MND o MAB, MAD
wMPE., 882, ¥rasawne, llyers ABCI — parvobenpermas Tpamenwa, X — we-
KOoMAH To4Ka Ooubero ocuosauna AD, a AB — panuas Soxosas cropowda. Coaya-

Ja JOKAa3aTh, 4YTO j—n =y, M BOCUHONLIOPATLCH sauauyci 690, 883, Vurasanwue. Ha
MROWSEOMTRHOM JVde ¢ HaJ9ad0M B To9He A OTEIafnIRaeM OTDESOE AEﬁ?“SHﬁﬁﬁr&cﬂwa'“Ef'al-"i}"
pesry AC, u ma ayde CA or rourn €, — orpesor OB, pagHLd orpesky CB (cie-
AalfiTe pueyHoK). ¥0eiurecs B TOM, UTO LPAMAS, OPOXOIALAad depes roury O, 1 ua-
paATTeNTRHAS TpAMoR BH,, mepeceraeT npavyiey A8 B ncromo# touwre ), Samaua He
HMeeT pellleHHsd, ecad ! — cepeluHa oTpeska A, 884, Vreaszasgne, CHavanza Oo-
CTPOHTL HAKOH-Br0yibh PABHOGCIDEHHELIL TReYIONbEHNE II0 JaHHOMY vy, 880, ¥ ra-
sarue. lyers ABC MCKOMBIH TPEVTONRHNE, ¥ KOTODOTO TAHB cTopoHsl AR, AC
H GuccexkTpHea AD. Ha npamodl AD oTmMeTHTE Touky E Tag, urobu BE || AC. Boc-
OO BIOBABLINCE Moaobnem Tpeyroabuuios ADC u EDEB u samaqen 642, nocrpours
cHAUYANA oTpesor DE, a satem rpeyroaeans ABE mo Tpem cropomanm. 886. Vraaa-
HHe. CHaYala NOCTPOHTL KAKOH-HHOVAL TPeyroJbHHE, NoAo0HBIH HCKOMOMY Tpe-
yroapuuky ABC. 887. ¥Vkasanwue. Oyers Ay, My B, — JaHHBIE BeICOTHL. Bocnosk-
ROBATECA TEM, UTO CTOPOHLL &, f# H ¢ MCEOMOTO TPEYVIOIBHHEA MROTOPIHOHATBEE
W k.- h,
h,
¥ KOTOpOH wagecTHR 2 4, Gokosad ctopoua A8 u Gonwimee ocHorasamne Af). Cwauana
pocrpours SABD, a sarvem ABCD noo yvroay B, cropone BD H oTHOIMeHHIO IBYX OTO-
pod. 889, YV rasanue. CHAMAILA BREIDAIHTL JHATOHAILIH HCKOMOrO poMDa Hepes crTopo-
HY TAHHOTO KEAADATE H JaHERe oTpeskH. 830, YV xazammne, CHauwansa mocTpoONTH
opayvio BK, DapaanentHvIQ cTopoHe AC TpevrodrHEEA ALC H OepeceRaIIvio JaH-
HYI0 UpdamMyo 4 B rodre K, 0 gogasars uouobue rpeyrodasuuios ACE, n BOK,
a rarsme KBA n BCA,. B2, Vrazanwe. CHAUATA TDEINOINEHATE, UTO TPAMAA
A,C mepeceraeT pAvyw AC ® Tovke .. Torga ana tower A,, 8, w O, copareganso

OTpeskaAM A

()

B8R, Vreazanue. lvere ABCD — meoroMad Tpaneusd,
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yreepaenne sagaun 890, VuurthiBad jJaHHOE B YCJAOBHH pPaBEHCTBO, NOJAVYHTDH
CB,: B,A-CB,: B,A. 0fo3HavMR TOTYIEHHRE OTHOTIEHHWA f, BRPasuTE AC TRYMA
coocofanmi gepes AR, 1 AR, H ofocH0BATL coblafdenue Toder Byun B, 893, Virasa-
Hu e llyers opameie A4, BE, u OC, nepecerawTtes B toure M. BocnmoassoeaTsea
aamaveit 890 maa tpevroasuuka AHB, w npamoit CC,, a Tape A8 TPeVroJdbHHKA
CEE, H npsanoi A, sarem YVMIOEHETL 0000 paiedcTbo Ha Apvroe. 894, Vrasa-
HI e, Ilyers npameie AA n OC, nepecexawrea B Touke M, a npameie BM n AC —
E Touxe B,. ObocHoRaTh corUafmeHwe Touer B, w B, (cM. ykasanwme K sagave 892).
895. Veiasapre. [Ivere A, 1 B, — Todkn Oepecedends OpaMelx AFE u BK coor-
reToTEeHHED oo cTopowavin BC w AC tpeyronsumra ABC; BC=g, AC=§. Caauana
moEazaTe moAcbme TpevrorsHukor AB K w OBH, a rtamxme TpeyrorsHWEoR BAE
H CA A Baren BoCHOJAL3OBATLC 3agadeid 594 nus rpeyvronbnuika ABC H IpiIMBIX
AA,, BB, u AH. Yuects, uro BH : HA= a” : b* {ex. csoficrso 2 0. 71). 896. Via-
aa we. BocmoakzoraTheA aagauedt 893 moa tpeyroawmwka ACC, w npawon BA,,
4 Tak:ke AIA TpeyroabHEKa BCC, u npamoi AA,. BEpasHT: H3 HHX H CI0EHTE OT-
wowedna €4, : A B uCEB, : BJ{A. B97. ¥ kasanue. Bocnoansosarses aagaydasu 896
w642, 898, ¥ rxazarwwe. BocmoaezoraThed zagavei 894 w croWCTROM OTDERROR Ka-
CATEJIBHBIX K OKPVMEHOCTH, OpOoReIeHHHEX H3 oIHOHN Tourn (m. 42). BYY, Vwrasa-
#Hue, CHavana BOCHONBL3OBATBCH CBOMCTBOM OTPE3KOB KACATENBHBIX K OKPYHHOCTH,
NPOBEIEHHBIX H3 O0AHOH ToukH (1. 42) B JoKas3aTh, YTO IJMHHBI OTPE3KOB OT BEepUIHH
TPeyroJLHUKA J0 TOYeE HACAHWA BHEBIMHCAHHBIX OKDPYIKHOCTeH CO CTOPOHAMH Tpe-
VIOJABHMUKA paBHbl pa, p b, p ¢, rae a, b, ¢ AIHHE] CTOPOH TPeYIOALHIKA K
£ ero mMOIVIEPHMET). S4TeM BOCOOIRIOBATECA aagauwei 594, 900, YVrasaswe. He-
MOJIE30RBATE ODIIVI0 HACATENRHYVI K JAaHHEM OoEpy#HocTAM. 901, ¥razagune. CHa-
yaja AokasaTh, uto NABC = ABAD, 902, ¥ kasaununce. Bocuounaosarkessgeafitrom,/ material 100
ot 1 o 81, 93, YV razaswme. Pacemorpers IBEA cayuad: TOUYKA DepecedeHRS
NPAMBIX JeKHT BHE OKPYHHOCTH H BHYTPH OKpy#EHOocTH. B nepeom cayuae mycThb
S — TOMKA UCPCCCHCHMH UPHMBIX, COACDHMGALLME PABHLIC XOpib AB » CD oxpyiio-
OTH, TPITYEM Touka B memsuT Ha oTpeake 45, a toura ) — ma orpeaxe C5. Boeoons-
JOLATLEH sagadeil Y64, a u cocnorsucn 1 o, 80 u o goasare, dyro SS5AC =504,
904. ¥rasaonue. Jokasars, 4ro 0Ta BOAMYULE PABHA AHAMCTPY JALHHOH OKDYHKILO-
erir. H05. ¥ razarwne HUa rover (), u O, nposectn neponenaueyaaper O H, w O, H,
K mpAnMoil BC W CpaRHWTE DACCTOAHNHE MeRIY MapaTTensHBIMA TpaMeIMET Oy ff, W
0,H, ¢ pannoi orpeaka 0,0, 906. ¥ kasanue. Ilyers CD apinercs auamerpom,
NepIeEANEVIAPHLIM E anayverpy AB manuo# oxpyseocTH. Hexomoe MmaomecTso To-
JeK COCTOWT W3 ARYX OKPVAHOCTe, ToCcTPOeRARX Ha oTpeakax OC w (/) waw \a mwa-
merpax. 07, 146° 1 107°. ¥V rasamue. CHAMAIA DoKasaTh, 970 Toaka M gemur Ha
OEDVHHOCTH ¢ meHTpoM 4 pagmyvea AB. 908, Veanszasue. CHauaza JOKASATE, 4TO
NpoBeAeHHBIe NMPpAMBIE, KOTOphle o0pa3yioT HOBBIH TPeYroJbHHE, ABIAKTCA DHcCek-
TPHCAMHA BHEINHHX YTJIOB TPeyrolbHAKA, H BOCTIOJNL30OBATLCA TeopeMoil o OHccekTpHCe
yrada (m. 349). 909, ¥Vrasague. [Ina toro 1TobEl JOKABATE, TITO A, Je3MHT HA OIH-
CAHIOH OKPYMHOCTH, cHadalda Hajo VOTAHOBHTE paBeHcTBo ZA,CEB = ZBAA,. Tou-
Ka J; cHMMeTpHYHAa To4YKe A, OTHOCHTENLHO CepClHIHOro NepHeHJunypa & ¢Topo-
He BC tpeyvroapauxa ABC, DOsSTOMY TaKMEe JeHHT HA OMHCAHHOL OEDYVHEHOCTIH.
AFanoTHTHO TUA ocTATRHEIX Touek, 910, ¥ razamwe, llyers £ — Toura mepecete-
s ayda B0 o okpyiKIoCTBIO, ONHCAHHOH okoJo TpeyrodabHHka ABC. Bocooiabao-
BATBCA MogobmeM TpevroabHHEoE ABE 1 BCD. 911, Veazasne. CHavws goka-
2aTh, uTo OF — cepeqHHHERIN MepredAVEYIAP E oTpesky AC., 912, ¥ razawumne,
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IMyvere XC> XA n1 XO> XB OrrodHATE HA oTpeske XO oTpesor X)), paRHEIN OT-
pesry XA, yvueers, wro ZAXC =607, 1 goxasaTh paBeHUTBO TPOYIOJABHHMEOE AXE
w ADC. 913, ¥eazsagwe. llvers ABCD — manAnd veTHDEXVTOALEWE. lIposectn
nHaxMerp BB, W cHavala D0KAa3aThk, 4To A, =Cf, 914, YrRasagHe Yepes Toury
LCPCCCHCHRA ¥YRASANILIE THCCCKTPHE LHPOBCCTH UPHMYI0 Lapaaneanuyio AB, no nepe-
cedeHnA ¢ MpAMBIME A0 1 BC B tourax £ n F u gokasate, aro EF = DO 915, Vra-
saHHe, [lvere ABCID — paHHAS Tpaleldd, OMHCAHHAMA OKOI0 OKPYIHHOCTH paJHy-
ah
a-+b )
916. ¥YrRasague, B deTrpexyroarinke ABCD Ha aumaromann AC B3ATE: TAKVIO ToY-
gy K, wro ZABK = ACBD, 4 pance ACUOILIVBATL Uoa00uc rpeyroabinxos ABK
w DBEC, BCK w ABD. 917. ¥razauwwmwe. Uepez menrp M BoucanEoil oKDVEHOCTH
TRORECTH AHaMeTp P&} OmHcaHHOoD ORKPYVEHOCTH W cHadada oKasaTh, dUTO
PA - M@ =2Rr. 918, ¥Yrasauuc. Joxkasars, uro rouxku 4, B, C, A, By, C.,

ca r, 8 AD=g BC=0b — et ocuovauus. Coadana J0OKAZATL, 4T =

R
Ay By, Oy JeaT Ha OKPYIRHOCTH ¢ OeHTPOM B cepelHHe oTpeska OH paguyea —,
2

e A — paguyc OKPYRHEOCTH, OTTMCARHON oKOM0 TpeyrorshEHEd ABC, 919, YV raza-
HH e, Iyerh ABC — gannnlil Tpeyroidbiiik, a H, K 1 M — ocHoBalis OepoeliHiiy-
AAPOE, OPOBEAEHHLIN U3 ToUKK [ OIHCAHEOE OKPYIKHOCTH K upambiy AB, AC u BC.
Honmverny, uwro ayu DK meskwr eEyTpH yroa HDM., Ceauana moxazaTs, uTo
LAKH = ZAADH = AMDC = AMKC, 920, Yrasague, Ilvere O u O, — Oed-
TPbElI daHHBLX UHP}’H(HUCTEE, L .f'l 5 f'z HXE RIOHYCDLL, ll[..'ll’l'l{l.l':i\'l .I'"l > .I'"z. HUC’I‘I..‘IUL‘ITI: B
OKPVIRHOCTH ¢ TeHTpamu (), n (), pagnycoR COOTRETCTREHHO 1y —Fy, Iy +7ry W BOC-
OOAB30BATECI pedieHEMeM 3agavr 761, 921, VrazaHme, CHauvala IOCTROWUTE IRe

okpyxHocT paguyea PG, ¢ uearpoym M u paguyea OA ¢ uenrpom GHapge cak.copimatenial

pPEATHA KAKOH-HIOVAE XODJL AAHHOH OKDYVHHOCTH, DARHON oTpesky F 6. Sarem Boc-
O0ABR30OBATECA 3amadeil 920, 922, Y razaugue CHAYATA TOKA3ATEH, YTO HAHMEeHLOIEH
Dyaer xopja, NepreHjukyIapHag B JHAMeTDY, NpoxoidileMy Yepes JaHHYIO TOYKY.
923. a) ¥ kasaane. CHAYATL TOCTPONTE KAKOT-HHOVIL TREVIOTEHHE TI0 TAHHEOT CTO-
POHE H ODPpOTHROMEKAIIEMY VIVIV, 3aTeM OIHCATE OHOJO HerD OKDYVIHHOCTE H BOCIHOIB30-
parues cacaersmes 1, . 800 0) ¥ rasanue, Ilvery ABC — HCKOMBIA TPeVIOILLUKIL,
4£B — pamswi yroa. Ha npogomxennn ayaa AC oTmozENTe oTpeiok AA; = AH, =Ha
opogoinEeHnd ayua (A — oTpesor OB, - BC. Iloaesyviack sagadeii 923, a, cHauamta
nocTporTs A4 BB, 924, ¥ rasanune. lyers PR — nekomulil rpeyrodsunis, P —
BEPITHHA, U3 HOTODON TPOBEASHE! BLICOTA, OHOCEKETPHCA H MeTHAHA TPeVIOILHHEA,
a {J) — 1MenTp ONMWCANHON OKOJO TPEVIOTRHWKA ORPYVARHOCTH, ¥UecTh, 9T0 B0 L QR
925. Ycrnipe powcuus, ¥ kasad 1e. Bocuoassosarses sagaqaci 908,

9 kaacc

I'masa X
930. B cavuae 8). 932, Cropoers, cuma. 933. |a'i= 3cwm, | BC|=4cwm, | DC| =3 cwm,
|MC|= J18,25 cm, |[MA|=1.5¢em, CB|=4cm, |AC|=5cm. 934. |BD|=13cnm,

|Cf3|: 572 oM, |Al5‘|— Tdoem. 936. a) Da; 8) mer; 8) ga; r) mer. 937, a) Hoer;
6} ma; B) Her; T) Her; a) ga. 939, a) Powmb; 6) tpamenma. B4l a) ma; 6) ma;
B} HeT; T} HeT; A1) Za. 941, la. 948, YV rasagH e, BocOolb30BATECA HEPABEHCTROM
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TpevTodeEHEEAa. 950, a) a; 0) aJS: EB) av‘rii; r oa; Ay a. 951, a) -2 u 10; 6) 14
H10;8) 14 1 10; r) -2 u 10. 952. a) AK; 6) AM. 954, XY = —a i—#) I?I d.
955. B) -b. 956, BM =-a, NC-b, MN=b-a BN=(b-a)- a.
957. BC,=x, BB = x - y, BA-= —;,r: BC = x,_y +x. 958. a) AC=a +b;
6) AC=—a —b; =®) AC=a-b. 959. DC+CB-a-b, BO+0C=#t,
BO = GC‘——a. BA - DA - —a + b. 961. PaBeHcTRO X — y|—|x|+|u CIIpaBeNIH-

BO, BCJIH ;t‘ T ¥y uam xora 6E ONMH H3 BEKTODOE X M y wyacsoi. 962, 60 .

—

969, a): dny 6) SmotSny 8) “im —on. 970, EC=a-sb AC=a-1m
2 2 3 2 a a2
971. AM = Ir1+h MD —Zu—h 972, aj AC=T%+y, AO=§{_;+;;L

c{;:_éi}’w;, DO:;—[_;; x), AD +BC=2x, AD+CU:%[_§—_¢;L

CO + OA=—x —yi 6) AM =§x', MC - 2_} . BM =§_} _—

1= 1 : W L b
OM=—-=x—-=y. 974. AA ==(a + b), BE, = — b, CCL=-a +—=0b.
i a 2.}' 1 2': ) Bl 2 1 2

975. - % a + ih . 978, Vrasaunue., Bocuoassoparees sagauci 973, 981, 10 cm.

982, 6.8cv un 10,2 cm. 983, 30 cn. 984, 16 cexm. 986, 607, 60°, 120° 1207,

S
U87. TcM, 989, Y raszaunde, EcIW BeKTOPHL ¥ H I HEe KOJAJHHeapHBI, TO BOC-
NOJB3OBATHCH MPABHIOM TPEYTOJBHHEA CI0MEHHA BEKTOPOB, H, ecjaM OHEuEREWEom,/materiallio

meapubt  sazavein 988. 990. —a +§E:—. 991. XY = ?Eﬂ%h, MP=-a+b.
(3}
992. CK=a, KD=b -a, BC= ;_T,-r %u. 996. %?{ 997. Yxasanue. Boe

NOJE3OBATLCH TeopeMoi n. 39.

I'masa XI
998. ) —4; &) 20; ®) —1; ) 5. 999. 1) 2; ©) ;—; &) -é; e TR P
4
#) 3; 3) -i; H) uncao £ He cyorecteyet. 1OMY a) Ma; 6) ma. 1001, Veazaumne.
3

HokasaTeIbCTBO OpoBeCcTH MEeTONOM OT NPOTHBHOIND H BOCTIONBIOBATHCA NeMMOH 0 KOJ-

JTUHeapHRIX RerTopax. 1002, AM = E:?h- ifh 1003, a) x=-1, yp=& 0 x =4

3 4]

y=-0 B) x=0, y=3 r x=-1 y:%. 1005. a) e |2 3); O) E;:—-E;S}.

3 ~2 |'-|.

c{2:0l: r) d{-3 4], e|2-2, F{4 5} 1006, a) a|% 3, bﬂi-;— |
e (801, dL -1, ¢l0; 21, fl-L0.1007. )% —-3i-~7:6) y--2i-37;
)

B) z=—i; 1) u=3j; a) v=j. 1008 a) x=5 y=-2 ©) xt=-8 y4=T
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B) x=-4, y=0; 1) x=0_ yp=0. 1009. a) {5 7} 06} {4:1}; =) {L 1};
ry |-1:0}. 1010, a) |5 2}; 6) |(6;:0/:8) (-1 9}; ) |-T -2]. 1011, 2a [6; 4!,
Ba:-‘,!?J; 6, —a.:—ii: -2/, —Ba'-i—ﬂ; -6]. 1012, |-2 -4}, (2;0}, |0;0}, |2;3],
[ 3t, 10;-5]. 1013. a) {21; -21}; 6) ({13;24); B) |-2L -14}; r)} |8; -10].
1014, ¥V asande, Bocooab30BaThed JeMMol 0 KOIIHHeapHEX BekTopax., 1015, o
me , b ou d. 1016. a} A5 0y, B(0; 3y, O{0; 0); 0) Ale; ), B b)), O0; O),
Cla; ). 1017. a [100; 75). 1018. M(3 -3, N3 3), @Q(3;-3) wm M(3 -3),
N(=% -3), @(3; 3). 1019, A(-a; O, Bla 0), C(0; k). 1020, @; -3). 1021, a) | -4 0);
6) {0;26}; o) {3 4 r) {4 -3}. 1022. 1) AB{L1}; 2) »=-3, y=-4
1,
2!
3y B(6; —11); 4) M(-1,5; 3,5); 5) B(2a—¢; 26— d); 6) M(53; 6,5); ) M2 +6; 0);
8) B(-1; -3). 1024, (10; -7), IX7,5; -5). 1025. a) J106; 6) 5; B) 10V2;
r) V389; m 11V2: e) 10. 1026. ») 2; 6) 3;: 5) V13. 1027. a) 4;6) 8; 8) 5;: 1) 5.
1028. a) V82 + 2V17 + 72, 1029. V13, 1030. AC= Va? +h?, BC= b? +h”.
] " i p [ ) : : ¥ - =
1031, AC= b +d —a)? +c2, OC= b+ d)?+ c?. 1082. a) 2: 6) 3 nmm —2,6.
1033. a) 13; ©6) 6. 1034. a) MP=3J5, N@=5: 6) MP=4v2, N@=22.
1035, Virasavue., Horkasars, ywro orpesiyn AC u BD papupl M UxX copeiuubl co-
ponagaT. a) #; 6) 17. 1086, 3600 . 1037, 4400 . 1040. 100 cn, CIRF A VIKE Gy matenal 100
sapme. CHerTemMy KoOpAHMHAT BeIDpaTE TAK, K&K MTOKazaHO Ha pHceyHEKe 315,
1041. 13 ecm. ¥rasauuce. CHCTCMY KOOPAMHAT BLIOPATL TAK, 4r00bl OCHOBALKC TPe-
VIOGOIBHHKL Je:ano Ha ocn Ox, 4 Beicord — Ha ocn Oy, 1042, Ve asann e, CHoTeMy
HOOPAWHAT BRROPATE TAK, UTODR OJHO WE OCHORAAWH TRATIETIWHW Jedamo Ha ocu Jx,
4 ero KOHUL OBLIM CHMMETPHYILI OTHOCHTEALIIO Hadasda xoopruiar. 1043, Y ra-
dHHHES. GH[]TEMF HOOPDOHHAT :EI-]':nIﬁI]J:lTI:l THE, KiaK IIOEASHHO HO DHCYHES 319, H OJO0HAATH,
gro =0, 1044, ¥ rasangge CHCTeMY KOODIHHAT BRIOPATL TAK, 4TOORI JIyvuH AB H

AD BLLIH DoJMoERHUTeILHLMHA Hoayoeami. 1046, a) A u C;46) B:e) BanD. 1047, a) C;
B) B: B) A un D. 1049. a) (-4; =-3), (—4; 3); @) (4; 8), {—4; 3). 1080. a) (3; O,

Y

I \
3) A6;1,5); 4) Bla+e: b+d); 5) B(L 2). 1023, 1) M| -—; ~1|; 2) 4( 10; 11);

(3; 10); 6) (—2; 5), (8; 5). 1051. 1) xZ4y?=9; 2) x2 +y? =2 3) x2 1y? =%-
1052, a) x* ~(-5) -9; 6 (x+1F -(y-2¥ =4 B (x+3I°+(y +7}2"II;
r}y {(x 4% 1 (y 1 32 =100. 1053. x2 4% =10. 1054. x* (y 6)° =25,

1035, a) (x—-2° ~(y-1)° =41; &) (x-3*+(y-1D* =5 1056. (x -5)% +y < -25,
{x+3)2%+y?= 2% nme oxpyvmrocTw. 1057, x%+(y—H%= 25. 1058. 6) x+y—T=0;
B) 3x—-2y+2=0. 1059, Tx—y+3=0. 1060. a) x —y=0, g — T
) 3x  by+5=0. 1061. x=2 M §=5. 1063. 7. 1064. bx+ 2y 10=0,
bx — 2y — 10 =0, dx+ 2y +10=0, dx— 2y +10=0 HLIE 2x+ by —10=0,
2x —ay—10=0, 2x+by+10=0, 2x - 5y +10=A1. 1070. a) ORpYVEEOCTE

1
pagayvea 4 ¢ gegrpom By 0) OKpVMKHOCTD pAIHyea — O LeHTpom D), Jesiangps
3
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Ha oTpesue BC, npruén HD= % 1071, OrpyEEOCTE ¢ BeHTPOM B TouRe () paguyea

= a
f#‘— .
\

AB . .
AB u a=—. Ecom k® < 2%, To Touex, ¥IORTETROPAIIHX VCIORWIO 3AJAYN, He
2

,ecan k2= 2a% woroura O, ecotn k- 2a2 rme ) — cepeIHHA OTPesKA

cyoecreyeTr. 1073, CepenvHesrll mepmenAuKYIAR B oTrpesry A8, rae 8' 1 B — Tou-
KW, CHMMaTpHIHEE oTHocHTe sHo Tourw A, 1074, llpamas BC., ¥Yrasawwe, Brer-
ﬁpﬂTb NPAMOYTOILOYIO0 CHOTCMY KOORIMIIAT Talkl, yroObel TOYEHA A H D dedkand Ha ocH
Ox 1 ObLIM CHMMETDHYHEL OTHOCHTEALED el Oy, 1075, Tlpaman, npoxogdanmHa qeped
TOUYKY NOepeceveHns auaroHaieii pomba W NepneHAHKYIAPHAA K cTopoHe pomba.

1076. a) x= —%; §) ue eywecrsyer; B) ¥x=-2; r) x=2. 1077. a) |-8 -1}, u‘rﬁ.'f;;

6) {14; 4}, 2V53; m) 1-21; 5}, V466: r) {6; —18), 6J10. 1078. Vrazannue.
Beecrn BexTop M{M, |xy—x: 0], OTAOMEHTE OT HaUANa KOOPOMHAT BekTOp OA4,
parHert M, M,, W ROCTIONMRBEOBATRCA TeM, UTo ADCTIMCCA TOTHW A paRHA X, —Xx.

1080 ¥ xaasanue. CHanana nokasate, uto AB= BC. 1082, (5; 0). 1083. a) (-1; 9,

(0; 2), (-4:; 6); ©) 5v2: 1) 3V2, 442, 542. 1085. 40. 1086. (0; 8) uau

(—2; 2) wmmm (-8; 0); Tpn pemesma. 1087, 'DEI]}.?{{HD['TH a), @), rt), a.
- 2 g2

1088. (x-3) +(y-5)2 = 25.  1089. a) I‘ng +| ——| - %; 6) (x—3)%+

+{y+ 2¥ =25, 10980, a) dx- 8y+ 16=Q0 x+ Ey—ﬁ:lf}, 6x-py+10 =0; 6) 3x+ o
+5y—4=0, 2x-y-T=0, x+6y-28=0 n) 3x+5y-17=0, 2xCKG3 Vrom/material100

v 2529

x+6y—10=0. 1093. 19.5cm, 261 cm, e mam 12,5cwm, V709 ewm,

P
V4321

. 1095, Yrasague, CHCTeMY KOORAHHOAT BLWMOPATL Talkl, KAK IOLKA3AIO Ha

pucyrre 319, 1096, ¥Yw azarvwe, Ha mpoflomsennn oTpeska A A, OTJ0EHTE OTpe-
30k AA, papHpiid AA;. anee pocnoibsopaThesd 3agadeii 1039. 1097, a) Oupyvik-
HoCTE paguyea 2A8 ¢ nentpoM B toure B, cuMMerpuuHoil Touke B OTHOCHTEIRHO

4 o
TOUKH A; §) ORDYHHOCTE Pajryea = AB c nenTpon B Touke U, TeRATEM HA OTRER-

e AB, npuuém AC = 2, AR

&

I'nasa XII

/ -

1100. a) %151 J; ;) 0.1101, a) 121—;.5} :‘t . ) 11.1102. a) 0; 6) —“f—'i,
' — [

B) 1; 1) ——. 1103, J—B 1 ﬂ LB L & N8 "r3
2 2 2 2 2 2 a

a2 5v3

L104. a) x—y—T; 0y x =0, y=135 =) x——T, y=20r)x=-1 y=0O

n x=v8, y=1. 1106, a) 45% 6) 90% ®) 150°% r) 135°, 1107, a) 45°% 6) 1357

Clmaemns
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) 30° 1) 150% ) 120° 1108. y=x-5, y=5—x, (=10; 15). 1109. a) 12J6 cmz

=
6) 27 cm2 B) =30 cm?, 1111. 16 cm. 1112, 25 cms 1113. a) h"—;‘,
28in1g
h®.ginp . o - _—
o) 1114, a) £C=80, a=12.3, b=0,1; 8) ZB=T3" c=4,5,

2einm - sinfo + [5}'
a=2,3: 8B) ZB= 37,989 = 3759, S0 =62°01, e=14; r) £A=65", =192,
em25.6:0) ZB =37, 317° =37°19, ZC = 82°4Y, e=11;e)c=5,7, £LA=/B=63%
) a=5H8,84, B =36,206°=3618, LC= o642, 3) £A=42,835 = 42°50,
LB =60,941° = 60°37, AC =76°13: 1) £ A= H4,883 = 3462, A B=84,27T = B4°16,
A0 = 40°52. 1115, AB=15¢m, S pr=8Tcm2 1116, AC =6 v, AB=3 v, BC=4 M.

1117. ~39°38', ~117°52" uum ~ 140°22', ~ 17°08". 1118, fsm L sk

Hi"'.\”' - %J sin [ﬂ. + ::—]

— .smli »  oe Y a-F , ecmm oo =B, HOOY P , ecmnw [} a.
ginfie + Pheosy 2 2

ﬂ,_" _ h'_'

\IJ'Il'\r_i2 + 6% —4u?poos®e

rae ¥ — ¥roJd MeEjy IHATOHAIAMH napanrtenorpasma. 11200 a) OcrpoyroasHeI,
f) TpAMOVTONBHEIN; B) Tymovromenwsni. 1121, = 74,2 wr, 1123, = 28 cwr. 1124, 60°
ane = 47,112 = 477, 1125, =52m. 1126. =14,56 M. 1127. 60m. 1128. a) 457
o) 90°: 1) 90°% ) 907 a) 1807 ¢) 907 ) 1357 3) 0°. 1129, a) 60°; ©) 1207
B) 120% 1) 907 a) 0° ¢) 180°. 1130. a) 3J2; 6) 0; ) -3J2. 1131. a) .l—az;

1 CrauaH ¢ wkf‘om,.-‘mazerfal'_:IZIEI

6) EHE: r) 0; 1) a® 1132, 13. 1133. a) -25 8) 0; B) 3. 1136, a) x =7,5;

1119. Ja?-b%—2abcoss, Val+ b+ 2abcosy, cosy =

|

6) x = -i—; B x=10. 1137. cosA = =, cosB =10, cosC = 1138. 24 = 607,

o
LS

ZB=21747", ZC=9813". 1139 J129 @ 7. 1140, 3. 1141, 13. 1142, -5,

1146. BE = 2, 4D = g,jz +v3,4E=24, EC= ’E’{z - J3), BC = b2 - J3.
2 2 :

1147. a) = 6,254 m% 08) = 6449073 m2. 1149, a) ~C =106, AC=6cm, BC=4cmMm;

Gy £A=T75", BCO=6cwm, AC=den; B) Z0=42°55°, ZB=8B"33%", AC=4 e

ry ~2A=26"22", ZC=90760", AB=11,Tcm. 1150, a) BC=12cm, ~LC=17745"

ZB=277158" 0y AC = ‘JrEI oM, £A=71°84', £C=68°26'; B) AB=6,4an, 24 =27,

Ehi'{‘.{!b;i

LB=28°. 1131. ZD=117"10', AZE=138"39, /F=23"51". 115% !—2
) + €

Yrasamne. BocnonsaoBaTbea GopmMysnoii naomaan TpeyroaesHuEa (m. 104).

1153. Ja%+ bZ— 2abcosc. 1154, —

5431
34

1155. 5. 1156, 15 w =~24.4.

1157. x=40. 1158. 36'51. 1159. 7243 cm3 12cm. 1160. V21. ¥Yrasauuc. Boc-

1161 a“gin o gindo

MONTRIOBATRCA zamaueid 1122, 1164, ¥ racarmwe., a) Boe-

s 2
sin“w

Omeemust
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MOIL30BATECH sagattaMu 642 i 1163; 6) pocmoassosaTeca samatdeir 1163, 1166, YV xa-
zanwme. a) BocmoresoraTecs 3ajavedt 1122; 6) nyetes A BC w A BC, — nannbie
nmogodHEe TREYTOABHHEHR, a O, 1 O, — IeHTPH BIOHCAHHBEIX ORPY:XHOCTeH. UHavata
moxazaTe, ato SHAOGE -~ AA OB,

I'nmasa XIII

1167. a) [/la; 6) wer. 1168. 6), r). 1170. a) 60° §) 108%; 5) 1207; r) 1447; 1) 1607,
1171, 360°. 1172, a) 3; 6) 4; By 8; )y 12, 1173, a) 6; 6) 12; B) 4; 1) 10; 1) 20
e) 5. 1174, ¥Vriasande. BocOodb3oBaTLeA TEM, YTO CePeIHHOLIH MepIlellinEyIap
K ﬂmﬁt}ﬁ CTOpOHEe NPAaBHJBHON MHOTOVIOJBHHEA MPOXOAHT Yepesd LeHTp [JIIH!‘&HH{)FI
okpyAFocT, 1175, ¥ Kazav we, BocTolh30RaTRCA TeEM, UTO OWCCERTpHeA TrdoTo
VIJla NpaBHJIBHONO MHOTOVTONLHHKA [POXOJAHT Yepes INeHTp BINHcaHHOH OKPYHHOCTH.

1176. 1) R-3V2, r-3, P-24, §-36; 2) R-2V2, a,-4, P-16, S-16;
3) r=242, a4=4J§, P=16v2, S§=82; 4) R=35V2, r=3,5, a,=7, S=49;

2) R=%J1DJ§, ) f~:7'iv’1n£, 5_2\'”‘{_ P= ﬁu"”ﬁ 3) R=4, a,=4+3,
573 SWE 53 2./5
P= 12\;@, S:IEE, 4} R= JZS s F = Jf i P:iﬁ, g = EJIS : 5] R:J;J .

ay=2, §=+3, 1178, 26 em. 1179, 243 em. 1180. 6om. 1181, 3243 oo

V3
e o
3

1183, a) 36envd: 6) 1643 ow r) 162V3 ew?; 1) = 248,52 ond, 1134c-r:a?-“a§~:wu:mm,.-'ma;ee.-famcu

1185. S;:8,:S8;=+v3:4:63, 1186. 3:4. 1187. a) 2vV3r, 6vJ3r, 3V3r%

SJ_

o) \."ER, EJER, VT Re 1188 -JPR‘! 1189. ), 1) ¥rasauue. Bocnoabssosars-

cd aagauer 2 . 114’. 1190. 1) 25,12; 2) 18, 84; 3) 13.06; 4) 9; 5) 4,40; &) 1;
Ty 637, 42; 8) 14.65; 9) 0,45, 1191, a) ¥Veemwuwrea ® 3 paza; §) YMeHRITHTCH
B 2 pasa; B) YBEJAWYHTCA B £ pas; ) vMedbludTes B £ pas. 1192, a) ¥VoelnduTcs

e i 2
E k paz; 0) ymeremmTes B k paz. 1193, a) an:a'.f_ ; 0) ’.ﬂ:\."a +b%; B) L;
I4$? —g*
b |
r) ;o) B 1194, a) na; 6) nc{'u"*ﬁn 1% B) melsino+ cosa—1); 1) EII:.?ngEEULgtL
. i
sin —
2

1195. 63 cm. 1196, = 12739 xm. 1197, =42 013 k. 1198, &) mem; 0) %}t CM:

) Z2rons T) Smew, 1199, 300 1200, =59.2cv, 1201, = 36,2 cm, 1202, = 4735,
1205. 1) 12,56; 2) 78.5; 3) 1,69; 4) 0,26; 5) 7; 6) 9258,26; 7) 9,42; 8) 1,41,

1206. a) ¥eenuumrea ® £ paz; 6) vmenwnmurea B £Y pas; 1207, a) M;
2 2yl 2 2 OO B 20:
6) .'m. . 8) e 4}3 }. 1208. a) na . 6) ma “sin “o i) T “sin _s
4gin o G4 * 12 (sing + cosa + 1)° %

p
o T

4| 1+ sin = |

i 2/'

Omeemm
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"
Ma~ | a0

r) tg=—. 1209, =34.2m2 1210, D=13,06 M, 5=133,84x%. 1211. 4rmem?i
4 2

1212, 0,75 mm. 1213, 5,60 awi= 17,6 ot 1214, r%(x-2). 1215, [Inomaas Haw-
MEHLIIero Kpyra paBHa M, a IUoMIalH KoJeld paBHbl 3m, 5w, T, 1217, = 2632 cm?

= . oy
1218. M'IE' 1219. 2" 40 1221 4) 20; 6) 9 ) 5 1) 6. 1222, VO .y
I 4 2
S\r’g E-J'E

1223, 6,72 . 1224, a) o) 1227. Gear; 5443 em? 1229, 330 mwm.

4
1230, a) =15,1 cng b} masino. 1231. =4.,4 1. 1233. n—{‘Zﬂ + HJE] M.
2

1234. 27 cw. 1236. Yraszanne. [Myvere ABCDEFGH — WCROMEIT ROCERMHYTOR-
g

HHEK, a  — OedTp ouodcannoi orpy:EmocTH. CHaYala HoCTPoMTL paboofedpedHbiii
rpeyroaeanx ABO. 1237, ¥ xasapre. Henoassoears reopemy Hudaropa.
1238, ¥Vragawwme. CHAUANS BOMNCATE B OEPVIHHOCTE NDABMILHEIN TPeYTONLENE H
NMpaBAJbBHEI H miec THVIOJIEHHE.

I'mapa X1V

1243, ¥V irasanye. Bocnonn3osarbeda TeyM, 4T0 OpH IBHMKCOWH TPH TOYLH, IIe Jera-
IDHEe HA fIJl,HﬂITI III}HMU]L‘IL. (}T{]ﬁpil}'l{éll('l'!"l'..!-l HAa TPpH TOYKH, He JIexEalllHe Ha nmmﬁ npA-
moft., 1244, ¥ wazaswne. [okasaTe MeTogoMm oT mpoTnmeHoro, 1247, ¥ wazawmwe,
BocnoansoparThes Teopemoi o. 124, 1248, ¥ rasanue. HorasaTeiLeTso IPoBecTH
MEeTOIOM OT OROTHEEOrD (CM. I0EA38TenIkCcTEO Teopembl o. 124). 1250, Y razanme.
Bocmomszorarhea samawavw 1249 w 1140. 1251. Yxaszawwe. CHauama. MIOSTDO- .o
HTE 00pashl KAaKHX-HU0yVIL IBVE Todel Opaxol b, 1252, F — 4erTnIpeXyrodLiHLK.
1253. a) u §). 1264, ¥ xasawue. Ecnu a fa,, vo ucnonesosars ovesyo cuMMe-
TPHIO, & €CAH a | @y — TEeHTPATRHYVID WIH OCERVI) CHMMeTDHH I MAPATLIeNRHBIH
mepenoe, 1253, Voaszau de, Henodn3oBaTh COOTBETCTRMS, KOTOPLIC MOMIID VCTa-
HOBUTE mMesay Todxamy puryp F, un Fou duryvp F, n Fyo 12086, Ha. 12587, ¥ ra-
raHEWe, MemoMeE0RATE COOTRETCTEHE, KOTODREIE MOGKHO VCTAHORTTE MEMEIY TOTHAMHA
thiurvpel P B HETrvpe &) 0) on. zamauy 1255, 1269, ¥ razanue. B cayvduae, HoOTIA
geaTp O MOBOPOTA He UPHENALICHKT IPAMOR ¢, ODOCTPOHTe NepUCHIHKYVIIHD HE TO4-
BEu () B s7oit mpawmodt, 1277, Her. 1278, Her, 1282, ¥ razawgwe. MomomezoraTs
OOBOPOT ¢ OeHTpoM B Touke B, 1283, Y rasau e, HeoolkzoraTeE IDORODOT ¢ IIEH-
rpom B Touke B, 1284, Vrasanu e. Henoapsosars DOBOROT BOKPYD LCHTDA KBAILDE-
ta. 1285, ¥ rasawuwe. HenoaszosaTs moBopoT BOKRYT OeHTpa keagpara. 1287, Ia.
1288, Yrasanue. Henork30BaTeE ToukHd Dy 1 1)y, cHuMMeTpHUYHBe Touke [) oTHOCH-
Tenbao apambix AEB u BC. 1290, ¥V rkasanue. Henonessosars DapanicibHBIl Oope-

Hoc Ha perrTop AD. 1291, Vrasande, ¥decTh, YTO BLICOTLL TpeyroJbLiMIia, Ha
KOTOPBLIH OTODpRAMEeTed TRpeyroasaus ABS 1Ipy HapaiicibHOM HMepPeHOCe Ha BEKTOD
Bf?, HepeceraloTes B ogiol Todpe. 1293, Vrasande. Heoollbsosalh OOBOPOT BO-
eEpyr Toukn () wa yrom B 120°% 1293, Y razawwe. OHAUWATA TOCTPOHTE THRAMYH,
CUMMETRHIHYIO OJHOW U2 JaHHBIX NPAMBIX OTHOCHTETRHO Tourw (. 1204, Veg-
ganue. Iyvere ABCD — HcroMasl Tpalcdist ¢ ocHopandsive AD n BC. Cuaavana
OOCTPOMTE TpevroleHnk ACDH,, roe D) — 7touxa, B KoTOpyY® oTobpaxaeTca Touxa D

LM UAPALICALHON LHCpeLoce ua sewrop BC.

Omeemust
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I'nmasa XV

1296, ZA LG, ZFn 2N, ZEn 2M, 2D uw ZL, 2Cu 2K, ZB u ZH; AF u GN, FE
u NM, ED w ML, DC uw LK, CBE u KH, BA u HG. 1298. a) IIa; 08) uer.
1299. a) ABCD« A B.C,P, ¢ koshduunenrom %; 6) ZA=90% ~C,=100%
2 2 1

B) A B =8, CD=5. 1300. x=5—, _z,\rzif‘»i 3:8? t=4]—, a=145°, B=70.
5] i : D

- ]
1301, P~ P, 1302, Jla. 1303, a) Her; ©) WweTr: R) WeT; T) 7ma; ) ma; €) HeT,
1304. 5:2. 1305. 10ecm. 1306. 1) £=3; 2) S,=160cn% 3) §,=24 mm?; 4) kE=2;
b) S,=daem®. 1307. 8) E%q* 1308. 4,5v. 1319. Oa, £,=3. 1320. a) Tpanernns;
0) mapa nepeceRalIOExcsa OpAMLIX Oog vooon 20°. 13250 a) 4; 6) 12; ) 0,25
1326. 842 cm. 1329, a) 6cem: 6) 7.5 cm. 1330, Vraaaune. BocmoTe2oBaTRCH Te-
OpEMOT 0 TROVMBEEIEHTHA OTPeRKOR ceRyviiux (m. 136). 1331, ¥ xazaawe, Bocnmoik-
S0BATRECHA TeopeMold © NpPoOM3BeleHHMH OTPEe3KoB Nepecekamwiguxcsa xopa (o, 136).
1333. a) MA=05; AB=3;06) MA=6; ) MA=1,6. 1333, ¥Yrazanue, Hermomkzo-
RATE MeTON pemerwd zamauvr 2 m. 137. 1336, ¥Yrazawwe., Vemoar30raTh METOT
pewenus sadaqn 2 n. 137, 1339, ¥ rasauunce. Henoabaosars cuocod pelicumds 3a-
maum 1 m. 137, 1342, ¥V rasamue. lIyverse M — npoussoasEas tousa opamol AR,
a M’ — eé obpas. Henmonksys pasedceTsa AM - AM', BM - BM', norasaTh, 4TO TOY-
kd M n M' cosuagawr. 1343. BocnoasaoBaTteea sagaqei 1248, 1344, a) YV rasa-

Fi o 2 1 "
Eie. Bocnoassosareca sagaqein 12500 1345, a) x=6=, y= Qi, z=58—, w=060°%
3 3 3

B=110° ©) x=14, y=27, 2z=18, ©=50° B=70°. 1346. 12cm, 16cm mam

15,36 cem, 11,02ecym. 1347, a) 1:9; @) 1:4. 1348 Vrasanue. ¥oepss o srmm/materalioo
HNAB Cio AABC o woatdmnmerTom k= J2. 1350, a) %; a) —%:, E) —'E; r) %.
1351. pa pewenusa. 1392, Ogio pewenye. 1359, ¥ rasanye. Helolbsopart ¢Oo-
cob peirenng sagaad 1 o, 137, 183600 ¥ & a3 a5 e, BornonezosaTeca TEOPEMON O KEBAT-
paTe oTpeska RacaTemkrHONW K orpyv:EHocTH (1. 136), 1361, ¥ xaszanwe. Bocmonszo-
BATECA TeopeMoil © KBajpaTe oTpe3ka KacaTeJbHOH K okpysdaocTH (n. 136)
H yreepsEgearen 2o, T1. 1365, Veasamgue. Henoassoears sagaay 1 o 187, Hestp

.. ' —
pacIoac:Hed Ha npaMoil OA, a pamuve paser — . 1366, YrEaszsanue., Menoas3oBaTe
2

CBOMCTBO MeJHaH TpevrodbHHKEA ® cBoiicTBo 19 m. 134, 1367, Yrazawwe. Boco-
NoNML3IOBATHCA 3agaveil 1366.

SaJavyM IMOBBINIEHHON TPYIHOCTH

1369, Ilapannenorpamsi. 1370, [Mapanaenorpamy. ¥ Kasague. BocooabsoBarbed

AB  AC
= —=

AB| |AC|

paeuer. 1372, ¥eaasuue. [lyvers rourn 4, B 1 O me:mar #wa oqeol npamoi. Caaua-

aagaydcid 1, u. 93, 1371, ¥V xasaume. ¥UHeerb, 4970 AJHMHLL BOKTOPOB

Jlil QUOEHEAHTE, UT0 B OTOM CAYHAR A_.é ™ J'IAC, L fi HEROQTODOE HEC0. B xauccrse
k, {, M MO¥HO BRATR, HATpWMeR, wwena kF =n—1, (=1, m——n llpw gorazaTens-
CTBe OOPATHOTO VTEERMHISHHA BE3ATE TOUKY (), COBIMATANKMIOYI ¢ TOUROH A, 1373, Y ra-
dague. Hyere B uersipéxyroaouuke ABCD rougkn E u F CepeiHHEL AHArOHLTIeH
AC u BD, a (7 — Touka mepeceuedNnd OTPERENE, COSTHHAKIIINY CEPETHHEREl TTROTHEOTIO-

Chmae st
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akHex cropod. Henonssyva sagauy 979, naa oponsBodbHol TouEl (0 BhIPASHTE BUK-

Topnl O, OF u OG depes OA, OB, OC, O 4 BocloJL30BATLC 3adadei 1372,
1374. YVrasauue. Bocoonesosareca aagauaed 1372, 1375, Vrasaumue. [lyveres 4,
B, w €, — cepenwun cTopon BC, CA w AR tpeyroarewka ABC, TToTR3VACE TEM, UTO

= e prpe T sy

GA=-2GA,, GB--2GB, u GC - -2GC,, porasats, 410 GH - 2G0. 1376. ¥Yia-
s Hue. Henoass3osars KOOPIHHATEL cepeang puarodaieid AC u BD. 1377, ¥Vxaasa-
HW e. BocnoasaopaThef TEM, WTO OTHOIDEHHE COOTBETCTEYIONIHX KOOPAHHAT BeKTOPOB

F: ™
—n g I o S i + .=
AC u CE pasuo A. 1378, | Zt77277s. 2 'I’;‘ 3|, Yrasamune. Bocmoanso-
3 :
7

—— (15 24 y

BATECH zagaven 1377, 1379, D e el L YVrasanme., Bocnone3aoearecsd sajgaveii
11 11 /

1377. 1380. 35 cm. Yrasanue. IIpuuaTe sa o0 KoopIUEAT apaveie AM u BN.
umL;xm“+%mf*ﬁ%;%m”yﬁﬁ+“mw.umzujmﬂzi;ﬂ;mlum;m.
b

\ My | My | Mg my|omy |y

Vraszanune, Bocnonn3oBarkes TeM, 4TO €CHH JBe TOUKH JEMKAT [0 PasHLIe CTOPOHEI
orT ocH afcumee, TO MCKOMAA TOYKA ABRIAETCH TOYKON NepeceyeHHs OTPe3Ka ¢ KOHILAMMN
R aTUX To9kax W ocw aderuee, 1383, Ywasamwe, a) Ilyvers . — TUHNA, 3aTadHan
JaHHBIM ypaBHenwem, a M, (x;, y,) — uwexoropas cf rouxka. Hanuecars ypasocuune
cepedHHHOrO OepueEInkyIapa ® o orpesry MM,, rme M (x; - A yy B,
My xy+ A, yg+ B) v ydeHThCA B TOM, UTO OHO COBTANAET ¢ JaHHBIM VDaBHEHWEM,
0} ¥declh, 410 ypabiedde JoOoH ORPVIRIOCTH He COMepsilT 4IcHob BHIa Rxy, roe
ko — uueno, k0. 1384. (1; 0), (-0,6; 0,3), 'Ifa . 1385, a) OmpyvesaTsykmpaymatenal 100
[+
HAW TYCTOe MHOKecTRO, 0) TTpAMad, BCA TITOCKOCTR WV TMYCTOE MHOFKECTRO, ¥ Ka -
sanne. Bupeern ypABHCUKMC MCKOMOLO muoikcersa vodck. 1386. Oupymupocrs Dea
ofHOI TOYKKN., YK azaHuW e, BelpecTH YpaBHEHHE MCHOMOrO MHOMECTBA TOYEK, 3448
CHCTEMY KOOPJWHAT Tak, YTolnl TpAMad ¢ coRTana ¢ ofFol H2 ocell KOOPJIHHAT,
a rodKa A acskana ua apyroi ocu. 1387, Owpwiknocrs pagunyea BER, rac B — paguvce
OAHHON OKPYMRHOCTH. ¥ Kaza HE e, BBecTH cHeTeMY KOOPIHHAT ¢ HAMAIOM B Toure ()
W BRTRECTH YDaBHeHHe MCKOMOTO MHoKecTRa, 1388, 0) Y rasaw W e, Bocmok30RaTh-
oA Teopexoil, obpargoi reopeme Hndaropa. 1389, ¥ rasaune. Homowue MN =a,
CHATANA HAWTH OA0Oanes TpeyroaeHaeas AMB u cropodsr AM u BM. 1390, ¥V ra-
ga Hue, JlokazaTh, UTo B J060M REIMTVEJIOM YeTRIPEXVTOTRAMHE ABCH mveeT MecTo
PaBeHCTBO  Sgype Spap = Sope” Sgap (0 — Touka nepecedenHsa Juarolaleii).
1391. Veassanume, Joka3are VIBENEISHIE CHAYALA IIA BRIIVEIOMD YeTBIPEXVIOIE-
AREAa. JIIf 3TOTO TPORECTH MHATOHANR, COSUHAKATIVIO 0OTIHH KOHET cTOpoH a4 W o
¢ Oo0MIMM KOHLOM cTOpoH & H ¢, H HAHTH IOIOAZH OOMYIHBIOHXCH] TPeylOALIHKOB.
1392, VenanHIe. BocnonezopaTeeH TEM, T

Sapc= Sa4t Sage

1393. I{u”bc+ dihe + b d + e ud ! {c”uh + ool tah —a e + b e . i Beedioodi e Tt
1'|i ol — b \I afr+ e
POHLL BUACAUNOID Yerhpéxyiroabunia. 1394, Ve asan ue. [loansyiacey TCOPCEMOR KO-
CHHVCOB, JOKASATE, O9T0 CHEHVC VIV, SSHINMEHHODO MEeXIV CTOPOHaMH o 1 b, pasen
2/ (p— a)p- b)}p—c)p —d)
ab +ed

, TAe p — monynepunmetp. 1395, Y razanwwe. /loxazats
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cHaYajla, 4To OpaMaf, NpoXogdaias yepes HeHTPsl BOHCAHHOH M ONHCaHHOH ORpYIHK-
HOCTEH, NepHneHINKyIApHa OgHOH H3 DHCCeKTPHC TOTAA M TOJABKO TOTAA, KOIJga BITH-
caHHaf OKPYHHOCTEL KacaeTcA OJHOH H3 CTOPOH TPeyroJbHHKaA B TOUKE, paBHOY/IANEH-
HOM 0T cepe/ilHHEBL 9T0I CTOPOHL! ¥ OCHOBAHMS BLICOTH!, NpoBeAéHHOll K 2T0H cTopoHe.
Pl 2 2
1396, T2sinceos’w, 1397, 2Stgf. 1398, % 1399. Yrazarsue. CHauana
h
HAHTH H cpaBOuTL vyl BAC 1 AOCE. 1400, ¥ Easzaunune. Bocllolb3oBarecd 3aia-
geit 1399, 1401. ¥Yraaanwme. [Iyere M — cepeguna orpeara A A . loxazars, ITo
TpeyvromrHTE AA M parwHobepeRHEBNT, ¥, TTOARRVACE BTHM, VCTAHOBWTE, UTO TEHTP
ONHUCARNNOH 0KOJD ITHYIONLIHEA OKPYVHOOCTH CORIANAST € LEeHTROM OKPVAHOCTH,
BEnmcagEoi B TpevroapHHE ACM. 1402, Yrasaswme., BooomonssoBaTebed aaga-
geit 1400, 1403, ¥Vrazavswe, Bocmonezorarees zagageit 1402, 1404, Vrazaswe,
BocnoaLsopathes aagadeii 1403, 1405, Veasanue. CoeHIMTL Todry M oTpeska-
MH € BEPIHIMHAMM MHOPOVIOJLHHKA W NPeJcTABMTE JI0NIAAL MHOTOYTOJIBHHMKA B BHIE
CYMMET TIIOMaAed MOIVUeHHBIX TReYroasHHKEoR, 1406, Yraz anwe, BooTmoas20RaTE-
cia gamadell 915, 1411, ¥ rasanue. BocoodnsoBaThes sagadeil 1248, 1412, Via-
dague. [loerpours pasppie pappobegpennne Tpeyroiasuukn ABC u A B | ¢ npa-
MEBIMH yTTaMH A 7 A W ROCTIOTR30BATRCA 3ajadedt 1249, 1414, YV rwazawwe. llyeTs
ABCD m ABCID — naHHbBle TpalellHH ¢ JOJBIINMH OCHOBAHHAMH AB u A B,
Ha nyuax ABu A B, otmoxmnTe oTpeskn AE=DC mw AFE =D Wk TpeyrolsHHu-
Kam BCE n B (C K, 0pHMeHMTE VTRep:H[eHWe zamawn 1249, 1415, ¥Yxazanune.
IIvers ABC uw ABC, — janupbie 1peyroabuuxy, AB=AB, AC=AC,
LB A0 =28 - £C,. Paccuorpers nBe OCEBBIE CHMMOTPHH OTHOCHTONBEHO OPAMEBIX,
COTePIEATIN BRICOTHI AH u A H, naseErRX TpeyroneEneE. 1416. Yraranwme. He-
MONBE3COBATE IEHTPATRHEVE CHMMETPHE OTHOCHTEIBHO TOURH TepecedeHHIKZEHArOsLom/materallil
JeH opHoro HMa uapannenorpammos. 1417, Y rasanwoe. Henoassosars 0CeBYRY CHM-
METRHK OTHOCHTETRHO gaHuEoi mpamoi. 1418, ¥ rasamwue. Eoanm rouxa M messur
Ha cTopoHe (8, To cHAYANA DOCTPOHTE IPAIMVES, CHMMeTPHUYHYVE OpAMoH AQ oTHOCH-
reabno rodkn M. 1420, Veasauune, Ilyvers O — To4KA HCPCCCHCHHA MCAMALL MG-
KOMOTO TpeyroasHuka ABC, a O, — Touxa, cnuMMeTpHuyHEas Touke () OTHOCHTEIBHO
cepoauin cropoukt AC., Coasana gocrpours SA00 . 1431, ¥ rasagmHe, IlyveTs
ABCD — upegoman rpancuus ¢ ocpopauusumy AR g CD. Henodnsopars Lapaiineb-
HEIH OepeHOC HA BeETOD ﬁ 1422, ¥ razagune., Heoolks0oRaTE IapallelbBHBIH

MeREHOC HA BeHTOD AR, 1423, ¥Yrazanwwe. Mool R30BATE TOROPOT BOKPYT TOUEKR
A ma yroa 907, 1424, YV xasanue. Henoassosars MeTod pelicHyH sagadd 2 o, 137,
1425, Verasauue. Crauana DocrporTs OPpAMOYIOAbHEIL TPEVIOJABHHK €O CTOPOHA-
M om oW on. 1427, YVrwazawwe., MemonszoraTh MeTo permmenus zagaan 2 m. 137,
1428, Y rasanue. BocoolL3oparhes TeopeMoil o KBaipate oTpeska KacaTedbLHOoH
(n. 136) aus wasgoi opyaiocty. 1429, Veaosonue. HenoassoeaTsh roMoTeTHio

2
¢ OEHTROM B TOUKE TEepeceveHnd BeICOT o Roaddummentom k= — . 1430, Y erasa-

H LT 2. HyUTh E TOYED HePeCedeHdA JIvHida BD ¢ OHEPYHIHOC TR, OIHCAHHOHA OROJIO
TpeyvroarHTEa A B, BocOorsz0RATRCA mojodwew TpeyromeHWeor ABKE w BOD,

1431. ¥YrazaHnue, Heoolk30RaTE TOMOTETHIO ¢ OeHTPOM E TO4dHe HepecedeHHA BRI-

1
COT W KOopDHETTHeHTOM F= —

2
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IIpeameTHBIN yKa3aTejb

Abcomeea Tourm 253
Arcunoma 58

— HapaiieibHbIX DpaMbix 60
Arcuombl naasumerpun 372

BuecerTpca TReVroTeEHARA o4
— yraa 13
Bokopas cTopoHA paBnofeapeHHOTO
TPEeYIOJIbBHHEA 35
Tpamenuu 126

Berrop 224

— Hyneson 225

—, OpOTHBONONOMKHLIA janHoMy 234

BexToprslit 6asnc 248

BerToper ronmaHeapasie 226

= HNPOTHEBOIIOJIOAHO
Hanpasneanbie 226

— coHanpasjaenHele 226

Bepmura yraa 10

Bepminee goxmamoit 6

= MHOIM'oOVI'OJBHHEKA 7

— TpeyroibHnka 29

— yeTHIpEXyronbHHEA 122

— — npoTHUBoOonoMHEbIe 122

BazaumHuoe pacnosiosenue JABYX

oRpyHRFocTeR 191

— — npamoil B oxkpyxaocTH 189

Bremuarl yroa rpeyroasanka 70

— — BRIOYKJOIO MHOroyvroabauxa 122

Buemussa (gayrpensasn) obnacts

MHOTOVTONRHWERA 7

— — — yraa 10

BomcanHLie yribl, ONHpaQIiHec Ha

ogay o Ty e nyry 201

— —, — — mnoayvoxpyxHocts 202

Buucannasiit Tpeyroasang 102

— yroa 201

Brinyeasiii maEoroyroaeaak 121

— yereipéxyronsHuy 123

BrlcoTa mapannelorpamma 146

— Tpamnenun 149

— TpeyrodbHHKA 35

Briuntaane sektopos 233

IN'eonMeTpHYeCKOe MeCcTO TOUeE 54
FoooTeryaa 70

TonoTerns 340

Mpagye 19

pagyvcenas mepa Oyvry oppyaioectd 200
— — vyrna 19

Hemsenme 314

Hesenye oTpeska 5 LAIIOM
orEOEANT 150

Hewunerp 16

Jinarorans MAEOTOYVTOMRAFRA 121
MuameTp oxpysEHoeTtn 48

Il1HaHa (MOOIYVIR) BeETOpa 225

ayru oxpysxuoct 303

Inana okpysxEaocT 303

— oTpeaxka 16

HokasaTeabCTB0 TeopeMbl 30

— MeTOAOM OT HpoTHBHOro 62
Hyra, 60asinas noayokpyxkaoctr 200
—, MeHLmIAg noayvoepy:xuoctu 200
— okpysHOoeTH 43

Errmuaora reoverpusa 59
Euounuua namepeous orpesxos 14
— — nmaomaneir 139

Sajada o KeaapaType kpyra 306
Saaauu Ha nocrpocanae 43

B3aKOWH CI0MKeR A rekTopor 231

— VYMHOMKEHUA BeRTOpa Ha umcho 238

SameuaTeNEHLIe TOTKH TREYROIIHED T ateral100

Hamepeuue poicorst upeamera 177, 280

— orpeskos 14

— PacCTOAHHA 0 HE,II,GL‘-T}’HHDﬁ TOYRKH
177, 280

— wyrmaogr 19

HacaTeasHad B OEpVEHOCTH 98
Karer 71

Kragpat 133

Eunmomerp 16

Kouner oTpesra 6
HEoopanaaTHee BexTopel 249
KoopanHEATEL BeKTopa 249
— CcepeaMHbl orpesra 254
— ToukHd 253

Kocnave yvraa 181, 272
HEoranreuc 272
HoaddrmmenT nmogobus
rpeyrodeudikos 164

Epyr 44

Epyvrosoit cermenr 307

— cexTop 306

Jlemya 193
— 0 KOJIMHEAPHBLIX BeKTOpax 246
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Jlomanas 6
— gamKHyYTasz 6

Jlya 9

Manka 56

MenmaHa TpeyroJbHHES 34

Merog koopgmaar 254

— ToRo0HA B 3A8UAX HA moeTpoeHe 175
Merp 16

Muuyra 19

MwuoroyroasaHE 6

—, BIMCAHHBIN B OKpVEHOCTE 207

— BeIoyKaeii 121

—, ONHCAHHBIH 0KOJ0 OKpy#HOocTH 206
— npaBHABHEIH 294

MuorovrolsHHEH paBHOBeaHKHe 142
— PpaBHOCOCTABJEHHBbIe 142

Magaouuasx 80

Hamoxerwme 316

Hauano sextopa 2241

— nyua 9

Hepagpencreo TpeyronbHnka 73

(Ofparuaa reopema 61

ORpVEHHOCTE 4.3

— Anonnonus 266

—, BOMCAHHAA B MHorovroabHux 206

—, ONMCAHHAA OKOJIO
MHOrovroasHuga 207

— Dinepa 223

Onucanasi rpeyvroaesnx 101

Onpemgencode 43

OpanmaTta Touxn 253

Oproucurp rpeyronsnrka 174

Oceras cuvmerpra 106

OcHoBanre mapangenorpasma 146
OmepueHgnKyagpa 33

— pasBHOOEAPEHHOIO TPEVIOJAbLHUAKA 3D

OcHopansdsa Tpameury 126

OCHOBHOS TPHUTOHOMETPHUYSCKOS

roucaecrun 182, 273

Ock cuvmeTpud duryper 107

OrHAaiBIBAHNE BEKTOPA 0T THHHOK

TouRH 227

Orromenne orpeskos 163

Orobpasiellde IIOCKOCTH Ha ceds 313

OTpeskn mapaameThHRle 53

Orpeaox 6

—, OTJIOMEeHHLIH Ha JIVHe OT ero
Hayaaa H8

Mapansicaorpamm 124
llapanrensasii meperoc 320

IMepumerp MHOroyroabaura 16
— TpeyroasHEEa 29
IMepnenankyaap, NpoBeiéHHBIN B3
TOYLH Ik OpaMol 33
| LmasunmeTrpws 4
Ilaomangs keagpara 142
— gKpyra 306
— EKpyrosoro cexrTopa 307
— MHOTOYroabHuka 139
— —, DCHOBHBIE cBoitcTBa 141
— napaanenorpamma 146
— npaMmoyronsHuka 144
— NOPAMOYTOJBHOTO
TpeyroabHaka 148
— rpanemnn 149
— rpeyroaneHuia 147, 149
IMosopor 321
Iogobueie Tpeyronbaukn 164
HonvorpyvAHoeTE 200
— eamAnYHan 271
IlocTpoecdue GHCCeRTPHELL yIvia 46
— KACATOILHON K oxpyvisuocra 100, 199
— OTpeska, PABHOrO JaHHOMY 44
ODapaelbHbIX OpAMBIX 56
— NepHeHAMKYIAPHBIX npaMbix 47
— OpPaBHILHOTO MHOTOVToALHHMEKA 298
— HpAMOH, HepHesiHKy i
K AaHHO# 48
— MOPAMBIX YIJIOB Ha MecTHocTH 24
— PpAasHOCTH BeKTOpoB 233
— cepeauHsl oTpeska 47
— TOYEK, AeNfLIHX OTPE30K B AaHHOM
oTHomenun 180
— TOYEK, AeNfAliHX OTPEe3oK Ha
1 PARHEIX YvacTel 128
yria, pasHoro gaaaomy 45
TocTpoese TPEYTOILHEKL 00 TEVM CTO-
pouamM H ¥y Memay oump 53
— — — CTOpPOHC M HPHICHIALIHM
K Hell vrioam 84
— — — TpéMm cTopoHam 84
IocTpoesna qupryaeM H aHHeHKOT 44
IlocTviarot 59
Ipasumo MEOrOYTONBETEA CIOMEHHA
segTopos 233
— [apajiejorpaMMa CJIo:KeHHH
HEKOJLIHHeApHBIX BEKTOpOB 232
— TpeyroibHHEA CAOMKEeHHA
sekTopos 230
[MpaxkTHYecKHe NPHIOHKEHHA NogobH#A
TPEYTOMLHHEOR 176
— cnocobbl NOCTPOSHUA OTPE3ROB
napanieibHbIX TpaMax 56
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Ilprsaak kacaTedbHoil 99

— npaAMOVroasHHEa 132

Mpuanaxn napannenorpamma 125, 126

— TMARATTETRHOCTI JEVX TPAMEX Hd, 35

— Hoa00Hs TpeyIabLILAo 167, 168, 169

— PpaReHCTRa TREVIOTREWEOR 31, 38, 39

- OpAMOYTOJALHLIX TPEVIOABHHKOB
77, 78

[IlppMmenenHne BeKTOPOB K pelleHHIO

aajagy 239

— MEeToja KOOPAHHAT K PelleHHI
samaq 259

IposemMBanHe NpAMOI Ha MecTHoCTH 8

[TpoerTHA HakToRHEOW 80

IIpoxapegenue serTopa Ha Tmeao 237

[TpomopnoHOoHAILHEIE OoTpeskHE 163

— — B OPAMOYVTOJBHOM TpPeyTroJbHHKe
175

Ipaman 5
Cumcona 223

[TpAMOYTOTRHAR CHCTEMA KOOpAuHaT 248

[Ipamoyroaeanx 131

IIpsaMBIe He ODepeceRatoTed 6

— napajineibibie 53

— mnepecergawrea 6

— nepHneHAgRKyiIApHbIe 23

Paspsie pexTopsr 227

orpeaxu 12
— wyraet 13
— hurypnr 12
Papguyc-sexTop Toukn 253
Paguye oxpyaiuocrn 43
Pazmosente BERTODA TTO ARYM
HUKOIIHHeAPHBIM BeRTOopanm 246
PaszHoCTE ReRTOpOR 233
Paceroanme Mesoy IBVHMA
Togranu 255
— — napajienbHbIMH HpAMbiMp 82
— OT TOYKH J0 npamoi 81
Peitcmyce 83
Pefcmwnua 56
Penrenne TpeyrolbHHEOR 278
Ponro 132
Pyiaerxa 17

Caprumerp 14

CroHeoTRa KEagpaTa 133

— napannenorpamma 124, 125

— papaniinenbHBIX npaMmex 62, 63

— npaMovroabHHka 132

— TPAMOVTOTRHBIX TPEYTOIRHITKORE 75, 76
— pomba 133

CroiicTBO ONHCAHHOTO

YeTEPEXVIOIEHNKA 207

— OIPC3KOB KACATCHLILIX,
NPOBEJAEHHEIX M3 OJHOH Tourn 99
YIIOB BIIMCAHHOTO
Yereipéxyronnaura 208

— YII0OE paBHODepPEeHHOTD
TpeyrojibHHKa 35

Cexynaa 19

Ceryolaa 54

Cepeauaa oTpeska 12

CopeaviuLIH LCHICHAM K Y LHD

E oTpesky 47, 93

Comyerpuuanie Touemn 106

— hurypar 107

‘mMMerpua uryp 106

Cruaye yraa 181, 272

CralapHoe TpOH3BeTeHHe EeRTOROE 284

Croemcrere 60

Coorgomeus MOy CTOPOLEN

W ¥IIaMid TRAMOVTOTRAOTO

rpeyroasEnEa 181

— — — — — TPEYTOIBHHEA T2

Cparuerne oTpearor 15

— vwyramor 20

CpenHAT THHHA TpamenHu 129

— — Tpeyrodbluuia 128

Crepeomerpus 4

CTOPOHK MHOTOVTOMLHWKA 6

— TReyroIbHHEa 29

— wyrua 10

— yerTwlpéxyronabanka 122

— —, OPOTHBONOJOMHBIe 122

CvMMa IBEVX RBeETOpoR 230

— HeCcKOIBKHX BEeKTOPoER 232

— ¥I'JA0B BEINYVEJIOI'O
mMHOroyroabauxa 123

— — TpeyroisHuka 69

Taureoc yria 181, 272

TeomomuT 25

Teopema 30

— Bapunsosa 128

— KoOCcHuHYCcOB 277

— 00 OTHOWIEHHMH NIOITATEH
nogoHbIX TpeyvronsHuKkos 165

— — — TPeyroJibHHKOB, HMemlHX
oo pasHoMmy yray 148

— — OKpPVHHOCTH, BIIMCAHHON
B TpeyroasHug 101

, ONHCAHHON O0KO.JI0

TpeyroasHiuxka 102

— — yraax paeHobeipeHHOro
TpeyrojibHHKa 3D
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— 0 DuccekTpHUce pasHODEAPEeHHOTO
TpeyroasHuKa 36

— = — yraa 92

— — BnucanHom yroe 201

— — [epecedeHHH BbICOT
TpeyroasHuka 173

— — NOepHesEgHKYIApe K npamMoi 33

— — PpAaccTOAHHH MEMAY
OapalIelbHEIME npaMuiMi 81

— — CBOHCTBE KAcaTeldbHOH 98

— — CepejMHHOM NepneHAuKYIApe
K oTpesky 93

— — COOTHOINEHHAX MEMKAY CTOPO-
HAMH M YIVIAMH TPeyroJibHuKa 72

— — cpegueil Jomupn Tpancuuy 240

— — — — rpeyroasEuka 171

— — CYVMME VIVIOB TPeyroJdbHHEL 69

—, oDpaTHAA TeopeMe O CEOHCTEEe
racaTensHoi 99

—, obparuan Teopeme ITndaropa 154

— ITudgaropa 152

— Ilronemesn 223

— cuHYCcoR 277

— Daneca 128

Teopenmer 0b yraax, odpazoBAHHLIX

OBYMsL IAapaLIedbILIMHE TP AMLIME

H ceryied ad, ba

Touxa b

— wmacapua 98

Touka nepeceyeHus BHCCEKTPUC
TpeyroaeHHKa 93

— — MegHaH TpevroibHuka 172

— — CEPETHHHLIX TIEDTeHHEVIADOR
K CTOpOHaM TpeyroibHuka 95

Tpancnoprup 19

Tramemua 126

— npamoyroiabaaa 126

— paBHOOeapenHan 126

Tpeyronsank 29

— erunerckuii 154

— ocTpoyroiasHbiin 70

— HNpAMOYTOALHBIA 71

— pasaobegpendbsiii 35

— pasBHOCTOpOHHHI 35

— TYnoyroJaeHsii 70

TpevroasEuER nHparoposs 154

¥raosoil koadwhuoresrT apasoi 274

¥ TR BEPTHEATEHEE 23
— HaKpecT Jemalnue 54

— oJHOCTOpOHHHE 54

— cMemxHse 22

— CcOOTBETCTBEeHHLIE 54

=— C COOTBETCTBEEHHO NAPAJJIEJIbHBIMH
croponam# 64

— — — MNepHeHANKY.JIAPHBIMMI
croponamu 64

— Tpeyroaeinxa 29

¥ron 10

— BBIIVKJOro MHuoroyvroiasinxa 121

— mMemxayv BekTopaMmu 284

— — HnepeceKamniMMicH npaMbimu 23

— ocTpslii 20

— npamoit 20

— passépayTRI 10

— Ttynoi 20

— uedTpansabii 200

YronkoBslil oTpamaTens 3380

¥MHOREAVE RERTOpAa Ha gwcro 237

VWpaBHeHHe JHHHKE Ha waocgocTd 260

— orpy:kHOCTH 261

— npamoii 262

Popmyaa Iepoaa 1556

— i BBIYMHMCAEHHMSA YIJa HPpaBHIBLHOrO
H-yTOMREWEA 294

— Ditnepa 223

PopMyabl JJ8 BREIYHCISHAA %Hﬁﬁﬁﬁlfﬁ@mf material100

ToOYKH 273

— — — CTOpPOHBI NPAaBENJIBHOIMO
MHOFOVFOJIBHHEA M pajguyca
BOMCAHHOH oKpy:aOocT 297

Hopoa oRpyVAEHoCTH 43

Hearp oxpymsaocry 43

— OPaBHILHOTO MHOroyroasHuka 297
— cuMmerpun $uryps 133
[lenTpanbHasa caMMeTpasa 133
HenTpaasnane nogobue 440

Heurpony rpeyrodasimia 172

YeTwpe saMeuaTeIbHEIE TOUKHR

TpevrodLOHKka 173
YeThpeéxyroasHrE 122

MitagreHnIUpEYIE 17

drep 24
JIeMeHTH TpeVIoIEHHEA 30
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