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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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
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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

2 ' ZEOMEMPURECKUE
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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
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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

CELOPHUA



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
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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.

38 Fanea I



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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