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INPEAUCJ/IOBHE

Hoporue socemurnaccHuk! B atom yuebHOM oy Bl NPOJOTEHTE H3Y-
Hark npeamet «leomerpuar. B npeanaraemom ydeOHHKE OTPAMEHO cojepia-
HHE KYpca FreoMeTpHy 114 8 knacca. Bel H3yHHTE MHOTHE HOBRIE Me@OMETpPHHEC-
KHE MOHATHA M HX CBOIHCTRA, y3HAeTe, 4TO TAKOE TPHTOHOMETPHYUECKHE (PYHK-
IHH YI74, 3JHAYHTENRHO PACIITHPHTE CBOM 3HAHHA O BHAAX H CRBOHCTBAX HeTRIpEX-
YVIOJIBHHKOR M HX MJI0LATAX, HIVHHTE HOBRIL pazien, cEA3aHHEIH ¢ KoopauHa-
Tami. Kpome Toro, Bonbie BHHMaHHA Oy IeTe YIEIATE NPHMEHEHHIO anredphl B
reoMeTpHH.

B ganHOoM yueDHHEE N0APOOHO HIT0MKEHA TEOPHA, NPHBEICHEI IPHMEPE] pe-
wennii 2ana4. [ocne obbACHEHHS HOBOTO MATepHAla K Kamioil Teme nawrcs
BOMpock (1), KOTOpBIE NOMOTYT BAM [IPOBEPHTL, KAK BRI YCBOMIH 3HaHuA. Tawxe
HMEITCH pasHooDpasHble YOpaskHeHH:, KOTOpPblE PAa3iclieHsl HA TPH YPOBHH
cnomHocTH: A, B, C (2), ana dopMupoeasia IPaKTHMECKHX YMEHHIH M HABEIKOE,
Jns noAroToBKH K M3VHMEHHI0 HOBOTO MATEPHANA B KOHLIE HEKOTOPEIX NYHKTOR
npennaralyTca NpakTH4eckHe 3aaanua (3 ).
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OnpeneneHua, aKCHOMBL H TeopeMbl, GOpMYyIE 0003HAYEHEl CIELHANE-
HEIMM wpidTamu (4). 118 cucTeMaTH3alHE 3HAHHA M0 pazienaM i NoATroToR-
KEH K CYMMATHEHOMY OUSHHBAHHID BEIJICIEHE! OTACNBHEIE TTYHETEL, B KOTOPEIX
npeajlarawTed zajaHud nod pyopukoil «llpoeepr cedal» (53). K ynpamHeHnam

JAARKTCH OTBETEL, 4 K MMOHCKY PCIICHHA fonee TPYIHBIX H3 HHX — VEAZAHHA. B kon-
e KAk I0ro paszjiena HMEeKTCH HCTOPHYECKHE CBCICHHA 1100 p}-ﬁpl{l{ﬂﬁ «ITO HH-

TepecHO!» (6).
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TFE_}‘EGJHI HHK C}’M.,'I»:l'ﬂ' Yiiog TPEYIOIBHHKA

AC<AB+BC LA+ LB+ £C=180°
BC<AB+ AC Coomuowenue mencdy cmopo-
AB < BC+ AC HAMUW U VeRaMU MPeyeoabHUKa:

NpOTHE OGONBIIErD YIria JIeKHT
B fonblias CTOPOHA M, 0OpamHoO,
NpoTHE DONbLLIEH CTOPOHBL Je-

#HT DonblOHE yroo.

A C
Pucyuor 4
Meduana Buccekmpuca Buicoma
TPEYro/ibHHKA TPEYIObHHKA TPEYroibHHKA
B B B
. : & C A
Pucyuox 5

Pasubie TpEeYIMJIbHHEH

Pucynor 6

B paBHBIX TPeyroJBHMKAX NPOTHE PABHEIX YITIOB J1€IKAT PABHBIE CTO-
POHBL H, 0OpamHuo, HIPOTHE PABHBEIX CTOPOH JISHKAT PABHLIE YITIEL

Ecnu AdBC = ANMK, 10 24 = 4N, 2L C=2K, ZB = ZM, CB =
= MK, AB = MN, AC = KN




Hpusnarku pasencrea
TPEeYroJibHHKOB:

* 10 JBYM CTOPOHAM H YTy MEH-
Y HHMH;

* 110 CTOPOHE M JABYM I[IpHIEHA-
LIMM K Hel yriaam;

* o TpEM C'!’ﬂpﬂl—fﬂM.

[Ipusnaxwu pasencrea
APAMOY20TAbHBIX

'I'pt‘}‘l’ﬂ] IbLHHKOB?

1) no neym wareram;
2) no KareTy u OCTPOMY yIiay;
3) no karery H rHNOTEHY3E;

4) 0 rUNOTEHYIE H OCTPOMY YIIY.

Buewnui yzon BCD
Tpeyroasuuka ABC
B

Ceoiicmeo: BHEIIHHH yron Tpey-
roNbHHKA PABEH CYMME [BYX BHY-
TPEHHHX YITIOB TPEYIroJbHHKA, HE
CMEIKHBIX C HHM.
LBCD=/LA+£ZB

A
C D
Pucyuor 7
Pasnobedpennnii Pasnocmoponnuii ITpamoyzonsnniii
TPEYIOILHHE TPEYTONEHHE TPEYTOILHHE
B M A
K N C B
A C
Pucynox & Pucynor 9 Pucywror 1
AB=RB(C — odoxoswie | KM= MN=KN CB, AC - xatetnl
ctoponsl, AC — ocHO- | LK=ZM=2ZN=60" |AB - runotenysa
BAHME




Hpusnaxu pasiotedpennozo

mpeysoibHUKd

* Ecin B TpeyroneHmke aBa yrna
PaBHEL, TO OH paBHODEAPEHHBIH.

= Eciu B TpeyronsHMKe COBHAJAIOT
OHCCeKTPHCA H BBICOTA] MIN BBICOTA
H MeMaHa; Wi OMCCeKTpHCa H Me-

AHAaHA, TO OH PABHOOEIPEHHBI.

Ceolicmeaa pasnobedperHnozo

mpeya0abHid

* B pasnoOeapeHHOM Tpeyroib-
HHKE YIUIBL IPH OCHOBAHHH PAB-
HEL.

* B paBnoGeapeHHOM Tpeyroib-
HHKE MeJHaHd, NPOBEJEHHAR K
OCHOBAaHUIO, sABIseTca OHccek-

TPHCOI H BLICOTOH.

A

2a
a

C B
Pucyuox 11
Karer, nexammii nporus yrina B 30°,
PaBEH NONOBHHE MMIIOTEHYIEL, H 00-
PAMHO, €CIH KaTeT PABEH NON0BHHE
FHINOTEHYILL, TO OH JIEHKHT HPOTHB

yria s 30°,

A

Pucynow 12

Meauana, npoBejeHHas W3 Bep-
IIHHBEL NPAMOIO Yria, paBHa 110-
NOBMHE THIOTEHY3bl, M oOpam-
HO, €CM MeJHaHa, NPOBeJeHHas
K OJHOH H3 CTOPOH TPEYroJIbHH-
Kd, PaBHa NONOBHHE 3TOH CTO-
POHBL, TO TPEYTOIbHHK — NPAMO-

YIOABHBIH.




D

Pucynow 13

AB —xopaa, CD -
Hna-

METP, NEepneH/iu-

jJ,HHMETP.

KYJIAPHLLI Xopie,
IeIHT ee MNono-
nam. Ecnum jgwua-

METP II}]UK{],HHT

Hepes Cepe/lMHY XOp/bl, HE ABJIAK-

I.I.I,EﬁCE AHAMETPOM, TO OH NEPIEH IH-

KYIApeH eil.

Kacamensnan v CIIKP} HHOCTH

a A

0

Pucyuor 15

Ceolicmeo Kaca-
TensHOH:  ecnn
npAMas KacaeTes
OKPYIKHOCTH, TO
OHA ITEePIEHIHKY-
NApHA ee pajMy-
cy, IpOBEIEHHO-
MY B TOUYKY Kaca-
HuA,

Pucynowr 16

panycunas me-
AB pa AyIrH paBHa

<« IpaaycHoi Me-
pe  coorser-
CTBYHILIEro eil
LEHTPAIBHOIO

—AB =

Pucynor 14
yria:

=408,
PapHble 1yrH UMEIOT PaBHEIE Ipa-
JAYCHBIE MEpBL.
PapHble XOpABl CTATMBAIOT paB-
HblE AYI'H, 1 0DpaTHO, ecinu Ayru
PABHBL, TO PABHBI M XOP/1bl, HA KO-
TOPBIE OHH OIUPAKOTCH.
flpuinarx  xkacatenbHOM: ec-
M NpsMas HPOXOAHT 4Hepes Ko-
Hell pajuycd, NpHHaaIexamni
OKPYHCHOCTH, M NEepPHeHIHKYHp-
Ha €My, TO OHa HBAfETCH Kaca-

TENBHOH K OKPYHHOCTH.

Ecnn uepes touky C, He nexa-
uryio
CTM JIBE€ KACaTelbHBIE K HEH, TO

Hd OKPYHKHOCTH, IpOBe-
oTpeskH kacatensHux (A w CB
PABHBL, 4 LEHTP OKPYHHOCTH Jle-

#uT Ha Duccektpuce yraa ACE.




Cepedunnblii REPREROUK)IAD
K OTPe3ry

a Ecnu  rTouka

M,

JEWHT HA Ce-

pPEAHHHOM

Ae—y D—I —e B HEPIIeH H-

KYJIfipe K 0T-

PE3KY. 0
Pucywor 17 OHd PABHOY-
janeda OT

€ro KOHLOB, H o0pamHo, eClIH TOYKA
PABHOYANEHA OT KOHUOB OTpeika,
TO OHA JIEKHT HA CepPe/JMHHOM 1Ep-

IMEHAHKEYII R].'}E K HEMYV.

CROHCTBD TOUEK
GuCceKmpics pena

Pucynow 19

Ecau touka nesnt Ha DHCCeKTpHCE
YI7la, TO OHa PABHOY/AAlIEHa OT ero
CTOPOH, M 0OPaAMHO, €CIIH TOUKA PaB-
HOYd/€Ha OT CTOPOH YIJla, TO OHA

JICHHT Ha GHﬁEEKTPHL‘E Frora yrid.

B Touka nepe-
CEHEeHHA Ce-
peIMHHBIX

IIEPIIEH I H-

KYIAPOB K
C CTOPOHAM
Pucynor 18 TPeyroin-
HUKA  ABISAETCH  HeHmpoMm
OKPYNCHOCIU, ORUCAHHON OKO-

0 3TOrO 'I}]E}-’I'E)JII:HHKE’I..

Pucyror 2]

Touka mnepeceuennn Ouccex-
TPHC TPEYrolbHHKA HBIAETCH
HEHMPOM OKPYNCHOCHU, 6RH-

CAHNOR B HTOT TPEYTIOJIbHHE.




BONPOCHI -

1. Kakue yrisl HazelRalOTCA cMeRHEIMHE T KakuM ceoiicTROM OHH 00na1aoT?
2. Kakue yrnel Ha3BBAKOTCA BepTHEANEHEIMHT Kakum ceoificTeom oHM obna-
aamT?

3. Kakoil TpeyroilbHHE HA3BIBAETCA: a) paBHODEIpPeHHLIM, D) OPAMOYTOIL-
HEIM? KAk HAZKBAKTCA HX CTOPOHEL?

4. Momxer nH OpPAMOYTONBHEIH TPeYroNLHHE OBITE. a) paBHODEIPEHHLIM;
0) papHOCTOPOHHHM?

5. Uto Takoe BBICOTA, MEIHAHA, OHCCEKTPHCA TPEYTONEHHKA?

6. MoseT i BEICOTA TPEYTONLHHKA PABHATECA €ro cTopoHe?

7. MoryTt 11 MennaHa, BeIcoTa H OHCCEKTPHCA TPEYTOIEHHKA, NPOBEICHHEIE
M3 OJHOH BEPIUHHEL, COBNAAATE”

8. Ilepeuncnure ceoficTea papHODEIPEHHOTO TPEYTOAEHHKA,

9. ITo kakuM NPHIHAKAM MOMHO YCTAHOBHTh, YTO TPEVIOIBLHHK pasHoben-
peHHEH?

10. o kaku™M ODpHEHAKAM MOWHO YCTAHOBHTE, YTO JBA TPEYTOILHHEA PABHE?
11. TlepeuHcIHTE NPHIHAKH PABEHCTEA NPAMOYIOIBHEIX TPEYIDILHHKOB.
12. Yemy papHa cyMma YIIIOB TPEyTOJILHHEKA?

13. Yemy paeHa cyMMA ABYX OCTPBIX YITIOB [NPAMOYTONIBHOID TPEYIOIEHH-
ka? Ecnu ooHH M3 HUX PaBeH o, YeMy paBeH apyroi?

14. Yro Tarkoe BHewHHil yron TpeyroneHuka? Kakum ceolicteom oH obna-
Jaer?

15. Kaxkum croilcTBOM JOKHE 00IafaTe TPH OTpeika a, b, ¢, 4To0k! cyle-
CTBOBAN TPEYTOJIEHHE, CTOPOHEI KOTOPOTO PABHEL 3THM oTpe3kam”

16. Kakue npasble HAZRIBAKTCA: a) NAPANMENbHBIMH, D) NepneHIHKYIAD-
HEIMH?

17. YUro Takoe HakpecT Nexalliie H 0JHOCTOPOHHHE YIB!

18. Ilo xakuM DpH3HAKAM MOKHO YCTAHOBHTE, 4TO MPAMBIE NAPATIETEHEL?
19. TlepeuucnnTe cEOACTEA NAPANIENBHEIX TPAMBIX.

20. Kak MoryT OBITE PACTIONOMKEHE] MPAMAL M OKPYHHOCTL!

21. Ckoneko oMY TOUEK HMEET NpAMAas H OKPYKHOCTE, ©CIIH paiH-
¥C OKPYKHOCTH 4 CM, 8 pPACCTOAHHE OT €€ LEHTPa A0 3Tl npaMoil pagHO:
a)3 cm; B) 4 cM; B) 5 cm?

22. [lo kakoMy NPH3IHAKY MOMKHO YCTAHOBHTB, HTO NPAMAA ABIAETCA Kaca-
TenbHOH K 0Kpy#HOCTH?

23. CKONBEO KACATENBHEIX K OKPYHHOCTH MOKHO POBECTH Hepes TOUKY, Jle-
#auyw Ha Hefi? OTeeT 0DBACHHTE.

24, Kaknmu ceoiicTRami obnaaoT JBe KacaTenbHEIE K OKPYRHOCTH, IpOBe-
JEHHEIE Tepes 0QHY ToUKY?




25, Yo Takoe xopaa okpyxHocTH? Kaknw ceoiicTeoM obnaaaeT xopaa, nep-
nenaukyaapHas paguycy? ChopMynupyiite yTeepkleHHe, 0DpaTHOE 3TOMY
ceoiicTey. BepHo nu ono?

26, Hem u3amepawTcd ayry okpyaHocTH? Kakyio rpagycHY Mepy HMeeT
NOMYOKPYHHOCTE !

27. Hemy pagHa rpagycHad Mepa IyTH, ONHpalileiicd Ha XOpay, PABHYO pa-
ANUYCY OKPYHRHOCTH?

28. Kakue 1Be OKpYXHOCTH HAZEIBAOTCA KacaTelbHEMH? CKONBKO 0DLIHX
KACATENbHBIX MOTYT HMETh TAKHE OKPYHHOCTHT

29.Yem ABNACTCA TEOMETPHMECKOS MECTO TOWEeK, PABHOYIANSHHBIX OT:
a) aaHHO# TouKH: 0) KOHLOB OTPE3KA; B) cTopoH yraa?l

30. Kakaa Touka ABIAETCA LEHTPOM OKPYHHOCTH! a) ONMHCAHHOH OKOIO Tpe-
YroNbHHEA, §) BIHCAHHOH B TPEYTONLEHHK !

YNPAKHEHHU A

¥Yposenn A

1. Oauu 13 YIIIOB, NONYYEHHBIX [IPH NEPECEHEHHH JIBYX NPAMEIX, pa-
BeH 487, Haiinute ocranbHele Ykl

2. Vrawet ABD v DBC — cmexubie, 1yq BM — duccekrpuca yrina ABD,
npuuem L ABM na 30° mensme £ DBC. Haiinure £ ABD.

3. Hee napannensuuie npameie 48 u CD nepeceuenn npamoi MN,
MeAB NeCD, £ AMN = 55°. Yemy paBunl £ CNM u < DNM?

4. /Ige napannensHble NPAMBIE NepecedeHbl TpeTheil npamoii. npu
ITOM NONYUHIOCE § YITIOB M OJIHOCTOPOHHME YITIBl OTHOCHTCH Kiak

4 : 8. Hailinure nony4eHHbIE Ikl

¥poeenn B

5. Yepes touky nepecedennsn Guccexkrpuc AMNK nposenena npa-
Mas, napainensHas cropoHe MK u nepecexkawowas cropony MN
B TOuKe 4, a cropony NK B touke B. Jlokamure, uto 48 = MA + KB.
6. Haiiaure ocHoBanue M DOKOBYIO CTOPOHY paBHODEIPEHHOTO TPEY-
roJIbHMKA, €CIIH JIBE €ro CTOPOHLI paBHbl 5 em u 11 em.

7. Haiigure cropolbl papHODEAPEHHOIO TPEYIO/IBHHUEKA, ECH: 4) ero
nepuMeTp paseH 36 ¢M M ocHOBaHMe coctasnser 1.6 BokoBo# cTopo-

Hel; 0) ero nepuMerp pasen 40 cM, a 0j1Ha W3 cTOpoH — 12 eM.




8. Haiiaure yrnet npu ocHoBanuK A C paBHODEIPEHHOTO TPEYIOABHH-
ka ABC, ecan ero BHewHUH yron npu sepiuude B pasen 1127,

9. B pasnobenpennom tpeyronsuunke ABC nposenena menmuana BM
k ero ocHopaHuw AC, npuuem £ MBC = 40°. Haiinure yriel tpey-
roneauka ABC.

10. B rpeyronsuuke AB8C £ C = 30°, a sHewnuit yroa npu BepluHHe
A pasen 120°. Haiinure HeH3BECTHBIE YIUIBI TPEYIOILHHKA.

11. B tpeyronsuuke ABC npopesena meanana BM, npuuem AB = BM
£ ABM = 70" Haiignre yron BMC.

12. B tpeyronsuuke 4BC £.4 = £ B, a sucora AM nenut cropony BC
nononaMm. Hadnure AB, ecniu CM = 3.5 em.

13. Touxa M nexut Ha CEpPeIMHHOM NEPHEHIMKYIAPE K oTpelky AB.
Haiaure MB, ecnun AM = 4.5 cm.

14. B pasnobenpensom A4BC ¢ ocHoannem BC 24 = 50° K ero
cropone AC npoBejieH cepeMHHEI NEPHEHIRKYIADP, ePecekaonHi
cropony AB B touke D. Haliaure £ DCA.

15. Pasnobeapennsie tpeyroisHukd ABC n ABD umeror obuee ocHo-
eanue. Orpeskn CD u AB nepecexatores B touke (. Jlokamure, uro:
a) £CAD = £ CBD; 6) AO = OB.

16. a) Jokamure, 4T0 B pABHOOEAPEHHOM TPEYIOIBHHKE HMEIOTCH JBE
PABHBLIE MEIMAHBIL.

0) JlokaxuTe, 4TO B PABHBIX TPEYTOIbHHKAX OMCCEKTPHCRL, IPOBEIEH-
HBIE M3 BEPLUIMH COOTBETCTBEHHO PABHBIX YITIOB, PABHBL

17. Cantanar nojiy4uina 3ajilaHie pasiaenTb JaHHbIH yroa 4 nononam.
Ona BunonHuIa ero tak. OTNOXKKUIA HA OJIHOH CTOPOHE YI/1a OTPEiKH
ABu AD (AD = AB), a na apyroit CTOpoHe — COOTBETCTECHHD PABHLIE
uM otpeskn AC u AK. [loctpouna orpesku BK u DC, ormernna Touky
O ux nepecedeHus 1 nposena ayd 40, Aesngerca nu 10T NYY HCKO-
MbIM?

18. a) Haitaure ocTpble yrisl NPpAMOYTOABHOIO TPEYIOIBHHKA, €CIH
oaud M3 HUX Ha 50 % Ooaswe sroporo. 6) B npamoyroasnom tpey-
ronesuke ABC, ZC=90°% £28=30° 4B = 1& cm. Halinure AC.




19. B  ViawtayckoM  HALMOHAIIb-
HOM npupoasoM napke Kazaxcrana
pactTyT HeoObuHBlE neca. Pemwure
33744y M BBl Y3HASTE [0 ee 4HCI0-
BOMY OTBETY, KAKOH BBICOTEL [10-
cruraer ens Illpenka (a) v ckons-

KO leT oHa cnocodHa wuTh (0).

Halinure: a) yron npH OCHOBAHHM

Enw lpenka

paBHOBEAPEHHOI0  TPEYroNbLHHKA,

gcnd OH coctaBnser 62,5 % yrna npu ero pepuinHe; 0) rHNOTEHYIY
HNPAMOYTOIBHOIO TPEYIONLHUKA ¢ yriaom 60°, ecin cyMMa rHIOTEHY-
3bl M KaTeTa, NPUISKALIEro K dToMy yray, pagHa 900 mm.

20. B pasHoDeapeHHOM TpeyrolbHUKE 0JHH 13 yriaos 120°, a ero oc-
HopaHue pasHo 16 em. Haliure BeicoTy TpeyroibHHKA, NPOBEICHHYIO
H3 BEPLUHHEI €10 OCTPOTD YA,

21. H1 rouxn 4, yaaneHHoi ot upaMoil b Ha paccToaHue 7 M, NpoBe-
NeHEl K Hell nepnesaukynsp A8 u naknonnas AC (B u C npunannexar
npamoii b). Haiiaure BC, ecnn £ CAB = 45°,

22, Meanana CM npamoyronsioro A4ABC ¢ npameim yraom C pasHa
4 cm. Haiipmre 4B.

23. B AABC menmana CM Basoe menbuie croponsl AB. Haiinure
yron C.

24. B npaMoyroisHOM TPEyIroJbBHHKE THnotenys3a paessa 10 cm.
Haiiaure paanyc OKpyaHOCTH, ONHCAHHON OKOJIO 3TOI0 TPEYroNbHHKA.
25. Jlokaxure, 4TO pajuyc r OKPYKHOCTH, BIHCAHHOH B NPAMOY-

T atbh—rc
roJibHBIH TPEYTOJIBLHUK, BhIUHCISETCH N0 GopMyne: » T, arae
@ W b ero Karersl, ¢ — FTHIOTEHY 34,

26. Yemy pased pajuyc OKPYKHOCTH, BIHMCAHHON B NPAMOYIONbLHBLIT
TPEYro/IbHHK, €CAM €ro FHNOTEHY3a paBHa 8 CM, 4 CYMMAa KATETOB —

11 em?




27. JnuHa runoTeHy3sl NPAMOYIOABHOIO TpeyronesHuka 20 om,
4 paJMyC BIHCAHHOH B Hero okpyxuoctd 4 eM. Haiiaure nnunm kare-
TOB, €ciu DONBUIMI B3 HUX PaBEH cpelHeMy apu(MeTHHeCKOMY JUIHH
MEHBLIEr0 KATeTd M FTHNOTEHY Ikl

28. YeMmy paBeH pajauyc OKPYKHOCTH, ONHCaHHOI OKOIO PaBHO-
CTOPOHHErD TPEYrONbLHHMKA, €CIM  PajHyc BIHCAHHOH B Hero
OKPYKHOCTH pasen 2 cm?

29. B rpeyronenuke ABC £ 8 = 40°, Haiinnre £ A0C, rue O — uentp
OKPYKHOCTH, BIIMCAHHOH B TPEYTO/ILHHK.

30. Mokamure, 4T0 €CNM TOYKA JEKHT BHYTPH YIila M PABHOYJalie-
Ha OT Ero CTOPOH, TO OHA NMPHHAANEKHT OHCCEKTPHCE ITOrO Yria.
Chopmynupyiite u qokamute odpaTHOe yTEREPKACHHE.

31. Yepes Touky C OkpyxHOCTH ¢ HeHTpoM O NpOBENEHBl KACATEIb-
Hag CB u xopna CA4, £ ACB = 48°, Haiiqure £ 40C.

32. M3 rouku M k okpyaHOCTH ¢ ueHTpoM () NpOBEACHB! ABE Kaca-
renbHbie MA u MB (A u B — touku kacanua). Haiinure £ A0B, ecnn:
a) OM = 8 cm u paanyc okpysHocTa paged 4 eMm; 6) £~ AMB = 847,
33. a) Haiiaure yron Mesay xopaoit AB u auamerpom AC, ecnu sta
XOpJA CTATMBAST AYTY B 62°,

0) JlBe TOUKH OKPY#HOCTH pazienunu ee Ha ase ayru. Halinure ux
FPajlyCHBIE MEpbl, €CIM Yrojl MeX1y pajuycaMH, NPOBEICHHLIMH
B 9TH TOUKH, paseH 1107,

Yposens C

34. Kaxopa rpajycHas Mepa Jyrs, KOTOPYK OIIMCHIBAET: a) emeMu-
HYTHO KOHEIl HacoBOH crpenkn: 0) emMEeCeKyH/IHO OKPYHKHOCTE Ma-
XOBOro Kozeca, jaenaiouero 45 o00poTOB B MUHYTY: B) €KEMHHYTHO
K148 TOYKA SKBATOPa 3€MIH [IPH €€ BPallleHHH BOKPYT ocu?

35. M3 rouxn M k oxpy#iHocTH ¢ nentpoM O u paguycom 5 ¢M npose-
JeHnl aBe kacarensHbie M4 u ME (4 u B — touku kacanus). Ha Gons-
weit u3 ayr A8 ormeudena rouka C. Haijaure rpajgycHbsie Mepsl ayr
ABu ACEB, ecnn AM =5 cm.
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NPAKTHYECKOE 3AJJAHHE

36. B tpeyronsuuk ¢ yrnamu 40° i 50°
BIHCAHa okpy#HocTs. Haltanre rpanyc-
HBIE MEPBI JIYT, HA KOTOPBIE OKPYKHOCTh
pasiennIachk TOYKAMH KACAHUA.

37. Tlocrpoiite pasHoDeapeHHsll nps-
MOYTONBHBIH TPEYTONBHUK 110 €ro FHIT0-
TEHY1E.

38. B npamMoyronbHOM  TPEYIo/lbHH-
ke ABC 2C = 90°, CD ero seicora.
Hokamure, uro tpeyroiasHuky ACD u
CDB MMewT COOTEETCTBEHHO pPABHBIE
YIJlbL

39. Ha pucynke 21 4B = CD, AC = BD.
Hokamure, uro: a) tpeyroiasHukn 40D
H BOC uMewT COOTBETCTBEHHO PABHBIE
yraei; 6) BC || AD.

40. Ha pucyuxe 22 AM || BN, AM = MC,
CN = NB. Hoxkamure, uro £ ACE = 90°,
41. Ha OokoBeiX cTOpOHax pasHODe-
apeHnoro AABC orMeueHnl Touku M,
NuKrtag, uto BN=NK=KM=MC=
= AC (pucynok 23). Haiiaure yron B.

[Ipeacrasbre cebe 3eMenbHbI yuyacTok B (GopMe NATHYrOABHMKA,

MEROY JHOOBIMH ABYMH II}’HK'!'E[MH KU’T{}PUI'B MOMHO IIPUﬁ'l'H I IIPHMﬂﬁ

AOpoIKKe, He nepecekaromiei ero rpanuuy. Iocrpoite npuMepHsiii nnau

FTOrG YH4acTeEd B TETPdIH. M'.‘]-MEPI:TE TPAHCIMOPTHROM BCE ¥IUIBL IIOJIYHEH-

HOrQ MATHYTIOJIBHHKD H HHﬁ,ﬂ,H'I'E HX CYMMY.




I. MHOT'OYTOJIBHHUKH. UCCJIEJOBAHHUE
YETBIPEXYT'OJIBHUKOB

B pesyabrare H3y4eHHs paijiea HalLo

INATH
* pOpedeledis; MHOTOYTOABHHES H ero
BHEHEND VId, Napanienorpamma, mpa-
MOYTOIBHHEDL, KB3ApaTa, pomba, Tpane-
UHH H HX MIEMEHTOB, cpelueil JHHHH
TPEYIONLHHKD I TPanelnt;

* praccHfHEaNHI0 YETHPEeXYTOMLHHKOR,
* poOpMYIY CYMMEL VIJIOE MHOTOYIONL-
HHER

* CROMCTEA H NPHIHAKK: NAPANNEnorpan-
Ma, NpAMOyronbHHEa, posia, Keagparta,
TPANelUHH, CpeaHny THHHA TpeyroiLHu-
Wi M TPANEHE]

« teopemet: Paneca. o NpoONOPUHOHANE-
HBIX OTPEIKAX;

* UETHPE 3AMEYATENLHBIE TOUKH Tpey-
FONLHEKE B HX CBOHCTBA.

VMETE
* 300PAIKATE MHOTOYTONLHHEH H HX
AMEMENTE

* BLIBOAHTE  OPMYAY CYMMBE  YTIOEB
MHOTOYTOMBHHER]

* IOKAIBIBATE CBOMCTBA M MPH3HAKH!
NAPAIENOrPaMMa,  OpAMOYTOILHHES,
posiia, KBagpaTa, TPANElNHH. CPElHHX
AHHMI TPEYTONBHHKR B TPaNelHH;

* IPHMEHATE CROHCTBA H NPH3HAKH!
NAPAIENOrpaMMa,  OpAMOYTOILHHES,
posiia, KBagpaTa, TPANElNHH. CPElHHX
AHHMI TPEYronBHHED H TPANEUHH, Teo-
pemul Paneca B 0 NPONOPUHOHANLHEIX
OTPeIKAX 108 Pellelns 33484 Ha JoKa-
JATENLCTBO, BLIMHCIEHHE M [OOCTpOS-

HHE.




1. MuoroyroiasHuk. CyMMa yIrjioB MHOTOYTOJILHHKA

Hanomuum, uro somanoti A, A, A, ... 4 nazeiBaerca gurypa, Kotopas
cocTouT u3 Touek 4, 4,, 4,, ..., 4, norpeskop 4, 4, , 4,4, ....4,_, A,
KOTOPbIE UX COeAMHAIT (pucyHok 24, a). Touku 4,, 4., 4,, ..., 4, HaseiBa-
TCA gepluliHamu noManoi, aorpeskn d 4, . A A, ... A A —3z6enbamu
nomanoi. Toukn 4, u A, — konys n0MaHO; 1Ba 3BeHA, HanpuMep 4, 4,

uA, A, — cocednue IBEHLA TOMAHOM.

a) 6)

! A e
As As F
= C
AE// AG Q
A, A

Pucynor 24

Ecin HuKakue ABa COCEIHHMX 3BEHA JIOMAHOH He JIekKaT Ha OAHOH
npaAMoil, nwodkle ee JBa HECOCEIHHMX 3BEHA He HMewT o0mMX Touek,
a KOHLIBI JIOMAHOH COBNAJAKT, TO OHA HAIBIBACTCH NPOCMON JAMKHVINOU
aomanoi (pucyHok 24, 4). [lpocras saMkuyTas NOMaHan pa3jielser miuo-
CKOCThL Ha JIBE YaCTH, OJIHA U3 KOTOPLIX (Ha pucyHke 24, 6 OHa 3akpaine-
Ha) HA3LIBACTCH GHYMPEHHEN 0O1ACMBbIO, A IPYTas — GHEWHEN 00.1aCMbIo.

Muozoyzonprukom HAILIBAETCA NPOCTAA JAMKHYTAA NOMaHas BMeECTe
¢ obpazoBaHHOH €10 BHYTpeHHel obnacTeio (pucynok 24, 6, ). [lpu srom
BHYTPEHHAA 00/1aCTh HA3BIBACTCH BHYMPEHNEN 0DIACMBIO MHO20Y2O0TBHU-
Kd, & BEPIUMHBL JOMAHON — BEPIIMHAMH MHOTOYTOIbHHKA.

MHOTOYroNbHHUK HA3BIBACTCH GHIAVKIBIM, ECIIH OH PACIONOKEH B 01-
HOH NOJYIIOCKOCTH OTHOCHTENRHO 110006 npsamoil, cojepmameil ero
cropony (pucynok 24, ¢). Beinyknblii MHOTOYIOABHHK COAEPRHUT MO00H

OTPE30K, CDE}iHHHHJU.lHﬁ ABC 20 pad3/IHYHbLIC TOYKH.




MHOroyrolbHHK Ha3bIBACTCH HEGBINYKILIM, €CJIH CYUIECTBYIOT €ro
TOMKH, NPHHAIIEKALIME PAZHEIM [ONYIIIOCKOCTAM € IpaHHLeH, coaep-
HaleH Kakyl-HHOY b ero cropony (pucynok 24, 6). Jlns HeBbINYyKIOro
MHOTOYI'OJIBHHKA BCEr/la HailIeTcs OTPe30K, COeANHAIOUMI IBe ero pas-
JMYHBIE TOYKH, KOTOPBIH HE COASPIKHTCH B HEM.

B MIKOIBHOM Kypee FreOMeTpPHH HIVHAKTCH B OCHOBHOM CBOMCTBA Bbl-
NYKIBIX MHOTOYTONBHMKOB. Ecinn clOBO «BBINYKIBIED B TEKCTE He HC-
NOAB3IYETCH, TO NPEANOIAraeTes, YTO pedb HIET O BRINYKIOM MHOIOY-
rojlbHHEKE.

MHOroyrobHHK ¢ /1 BEPUIHHAMM, a 3HAYHT, H C 7 CTOPOHAMH HA3bl-
BaeTcH n-yroinsHHKoM. OTpesok, coeMHAIIHA 100kle 1Be HecoceaHHE
BEPUIMHEL BRITYKIOTO MHOFOYTOILHHKA, HAZLIBACTCA €I0 OUAZOHAIBI).
CyMMa JUIMH BCEX CTOPOH MHOIOYTOINBHHMKA HA3BIBACTCH €TI0 HEpUMEn-
poy. Yzrom BEINYKIOIO MHOTOYTOIBHHKA NPH JaHHOH BEplIMHE HA3BIBA-
€TCH YIod CO CTOPOHAMM, HCXOMAIHMHU H3 HTOH BEPIIHHBL, HA KOTOPBIX
JEAT [IBE €r0 COCEIHHE CTOPOHEL.

MHOrOyroibHHK, HMEIOLIHI YeTEIPE CTOPOHBL, HAILIBACTCH Yembipex-
yeoasuuxom. Hecocennue croponst 48 u CD, BC u AD Beinyknoro 4ethl-
pexyronsHuka ABCD Ha3ikIBAKTCH HPOMUSONOTONCHBIMY (1LIH RPOMUEO-
aexcaugumu) (pucyHok 25). B sreinyknom dersipexyronsiuke ABCD yram
An C, B uD HaislBaoTea NPOTHEBONONOAKHBIMH (HIH NPOTHBOISHKALIH-

MM},

Pucynor 25




Teopema Cymma ¥YrioB BbIIYKIOI0 #A-YIOJAbHHKA pPaBHa

(n—2)- 180°.

Pucynor 26

Hoxazarensctro. PacemorpuMm n-yronenuk 4, 4, 4, ... A4
(pucynok 26). ¥Yram 4 4, 4,4, 4,4, ..., 4

ITOrO MHOIOYIOJIBHHEL. HEiﬁ..'IEM HX CYMMY. ,.'1.”5 ITOrO, COCIJHHHB JHAro-

n
o1 A, A4, ABIHIOTCH YIIaMH
HANAMH BEPIIMHY A € JPYIHMH BepIIHHAMH, HOIOYHYHM 7 — 2 TPeyroib-
HHK#, CYMMa YITIOB KOTOPHIX PaBHA CYMME YIIOB p-yroaeHuka. Cymma
VITIOB Kas0r0 TPeyronsHuKa pasra 1807, nosroMy cyMMa yIilOB MHOI'D-
yroneuuka 4, 4, A, ... A pasHa (n — 2) - 180°. Teopema nokazana.

OTy TeOpPeMy MOMKHO JIOKATATE APYTHM CNOCODOM, COEIHHHE OTpe3Ka-
MH KaKyH-1HG0 BHYTPEHHIOK TOYKY MHOIOYIOJIBHHKA C €I'0 BEPLIHHAMH
(cnenaiite 970 CAMOCTOATENLHO).

Yron, cMexHbIH ¢ YITI0M MHOIOYIOAbHHKE, HA3BIBAKT €0 GHELHUM
varon (pucynox 27, g). H3a gokazandoil Teopemsl cleiyer, 4To CyMMa
BHEIWHHX YIJOB MHOIOYIOBHHKA, BIATEIX [0 0JQHOMY IIPH Kas 10
pepuwinne, pagaa 360°: 180° - n — (n—2) - 180" = 360° (pucynok 27, 6).

a) 6) 8) 3

Pucynor 27




SBanaua 1. Kakoe nanbonsuiee 4HCIO OCTPBIX YITIOB MOMKET HMETh
BBRINYKILIH #1-yTro/bHHET

Pemenune [lycrs n-yronkHuk uMeer k 0CTPRIX YITI0B, TOIA CyMMa
k cMe#HBIX ¢ HHMH €r0 BHEUIHHX YIJIOB, BIATRIX [0 OJTHOMY NPH Ka#10H
BepuinHe, MeHbue 3607, Tak kak Kam b U3 HTHX BHEIWHUX YIIIOB Donbile
90°, ro k< 3. [Ipumep TaKoro MHOroyroibHHKa OKa3aH Ha pucyHke 27, 6.

OrteerT 3.

3Janaua 2. Jokazars, 4To B NATHYTONBHUKE [UIMHA KAMKI0H CTOPO-
HEl MEHBIIE CYMMBI JJIHH OCTANIBHBIX €10 CTOPOH.

Hdoxkazarteascreo. [lycrs nan  BHNIYKABIET  NATHYTOJBHHK
ABCDK, nanpumep, # A8 — ero cTopoHa, He MEHBIIAA KAKA0H H3 OCTANL-
HeiX (pucyHok 28, a). Tlposeaem auaronanu BK u BD nsaruyronbHuka.
Toraa no sepaesencTBy Tpeyronsiuka A8 < AK + BK, BK < KD + DB,
DB <DC + CB.

CnokHB €BbIE M NPABLIE Y4CTH 9THX HEPABEHCTE, noayuum A8 <
<d4K + KD+ DC+ CB.

CneposatensHo, JUIMHA KaXK/10H CTOPOHBI BRINYKIOIO HATHYTIOIbHHKA
MEHBLIE CYMMEI JUIHH OCTAIBHEIX €10 CTOPOH.

AHATOIMYHO JOKa3bIBAETCH 3TO YTBEpK/JAeHHe i modoro Bblny-
kKinoro n-yroneHuka. H31 yreepaxiaenus oTol 3agaun clienyer, qTo dau-
Hi HEFAMKHYMOU TOMAHON D0iblie dIuHM OMpeskd, coeduHAIWEz0 e

KOHYHE,

a)

Pucyror 28

Jangaua 3. Hokazars, 4To NEpHMETP HETBIPEXYIOJIbHMKA OoOnblle

OEPHMETPA BRUTYVEIOIO NATHYTIOINBHHEKR, CONEPMALLETOCH B HEM.




Hoxazarensctro. [lycrs, nanpuMep, B 4eThIPeXyrojlbHHKE
ABCD copepaurea narnyroasuk MNKPT (pucynok 28, 6). [lposesem
npaMyw MN u nyau NK, KP, PT. Obo3Haunm TOUKH HX NEpPeceueHns co
CTOPOHAMM HETHIPEXYIOJIbHUKA, KAK NOKa3aHo Ha pucyHke 28, 6. Tak kax
JUIHHA 1OMaHOH DolbIIe IHHBL OTPE3Ka, COAHHAIONIEr0 €€ KOHLBL, TO:

EA+A4AB+ BO = EM + MN + NO, NO + OC + CX > NK + KX,
KX+ XY>KP+PY, PY+YD+DL>PIr+TL TL+LE+EM>TM.
CHo#HB NEBLIE U [IPABLIE HACTH YTHX HEPABEHCTE M BEIYTH M3 CYMM OJIH-
HAKOBEIE cllaraeMele (OHH B HEPABEHCTBAX MOJYEPKHYTH), HOJIYHHM:
AB+(BO+QC)+H(CX+XY+YD)+H(DL+LE+EA)>MN+NK+KP+PT+MT,
Toectb AB+BC+CD+DA>MN+ NK+KP+ PT+TM.
Takum xe cnocoboM MOKHO JOKAIATE, YTO NEPHMETP MHOIOYIOJILHH-

Ka Dosbe DEPHMETPE MHOIOYIOJBHHKL, COOEPHKALLErOCA B HEM.

BOIIPOCHI -

1. JaiiTe onpeaeneHye NpocToil 3aMKHYTOH TOMaHO.

2. Kakas mrypa Ha3RIBAETCH MHOTOYTOIBHHEOM?

3. Kakoii MHOTOYVIOIBHHK HazeiBaeTCA BRINYKIRIMT [lpueenuTte npumep.

4. Bripeaute hopMyny 118 BEMHCISHHA CYMMBl YITIOB BRIYVEIOTO H-YTOb-
HHKA.

5. Kakas purypa HazkIBAETCH HETRIPEXYTOMIEHHKOM?

6. Uro Takoe BeplIMHEL, CTOPOHBL, NEPHMETP HETRIPEXYTOALHHKAT

7. O0OBACHHTE, KaKHe YITIBI HAZBIBAKTCA YIAaMH BHEINYKIOLO METHIPEX-
YroJIBHHEKA.

8. [MocTpoiiTe YETRIPEXYIOABHHE M NOKAXHTE €ro JHATOHANH, NPOTHEOMNO-
JI0HBIE CTOPOHEL H IPOTHBONOIOMHEIE YTIIbL

YHNPAKHEHHA -

¥posenn A
42, a) lokamute, 4TO CYMMA YITIOB BRIIYKIOIO 4HeThIPEXYTOILHHKA
pasHa 360°.
0) Moryt 1 GBITE BCE YIIIBL BEINYKIOIO YETRIPEXYIOABHHKA TYNRIMHT

Oreer 00BACHHUTE,




B) Bepro nu yreepaienne: 1) cyMMa yIiIoB BEIIVKIOIO MHOTOYIO0b-
HHKA HE 3aBHCHT OT 4HCIA €ro CTOPOH; 2) CyMMa YITIOB BRITYKIOIO
NATHYTONBHUKE paBua 7207

r) Ha ckoabko rpaycoB yBENHUYUTCH CYMMA YITIOB BRITYKIOIO MHOIO-
YrOJNBHHEKA, 8C/IH YUCI0 €ro CTOPOH YBENH4HTs Ha: 1) 3; 2) 87

) CKOJNBKO CTOPOH MMEeT BhINYKILII MHOIOYIONBHHK, €CIIH CyMMa
ero yriuos paesa: 1) 900°; 2) 5400°?

43. a) CKoNbKO CTOPOH MMEET BBINYKbIH MHOIOYIOJIbHHK, Ka# bl
yrou koroporo pasen: 1) 60°; 2) 90°7

0) Hafianre yrawt B u D Brinyknoro dersipexyronsHuka ABCD, ecnn
LA=2C=60%aLB=14- 2D,

B) Haiinnre HanGonsiimii 4 HAUMEHBIIHI YIIIBI BBITYKIIOI'O HEThIPEX-
YIOJIbHHKA, €CIIM OHH NPONOpUMOHANbLHBL uncnam: 1) 2 : 4 : 5 ¢ 7
53 Trd b

r) Haiinure cymmy yrios Beinykinoro: 1) ceMHyronsHuka; 2) 1eciaTi-
YIOJIBHHEKA.

1) CyumecTByeT 1M BBINYKIbIH HATHYTOJIBHHK, IPAYCHBIE MEPbI YIII0B
KOTOPOTo NponopuHoHanesst sucnam: 1) 1,1, 2,2, 3;2) 1,2, 2, 2, 67
Ecnn cymecTByer, TO HaiiqnTe 3TH YIbl.

¥poaenn B

44, Vauaire, CKOIBKO BHJIOB
HMHBOTHBRIX (4), ntuy (D) oDuraer
B basHay/lbCKOM HALMOHANBHOM
npupogHoM napke Kazaxcrana,
Hail/g 4HCNOBBIE OTBETHl B 3d-
naue. Hafigure: a) HanMeHbIIHH
YIoll HeThIPeXyrojibHHK4, ecli
OJIMH M3 ero yrioe pased 1607,
4 OCTANBHBIE OTHOCHTCH KAK

2 :3:5; 0) MeHsluIHH M3 npo-

Baanayascxutd napx

THBOIMOIOHHBIX }"l'JICIIE '-IE'['I:EPE.‘-‘{}’—

3
FoJbHHEKA, SCIH OH COCTAaBIIACT ﬁ Apyrord Hi HHX, a CyMMa OCTallb-

HEIX €0 ¥rioB pasHa 180°.




45. a) JokasnTte, 4To B BBRINYKIOM HEThIPEXYIOJALHHKE JUIHHA Kam-
10§t CTOPOHBI MEHBILE CYMMBI JJIHH OCTAIBHEIX €I0 CTOPOH.

0) CymecTByer IH YeTHIPEXYIONBHHK CO CTOPOHAMM, PABHBIMH:
1y5cem, Tem, Bomm 20 em; 2) 3 ane, 4 ane, 5 a1 10 v 3) 6 s, 8 M,
20 20 am? Oreer o0bacHMTE,

B) CyliecTeyer OH NATHYIOABHHK, CTOPOHBI KOTOPOID HPONOPLMO-
HanbHbl yncnam: 1) 1, 2, 3.4, 5;2) 3,4, 7. 10, 247

46. a) CKONLKO CTOPOH HMEET BRINYKILIH MHOIOYTOJIBHHEK, Kamibli
BHEUIHMI yrou kotoporo pasen: 1) 729; 2) 60°; 3) 45°7

0) B kakoM MHOrOYyroJlbHHKE CYMMa YITIOB PABHA CYMME €ro BHell-

HUX yrios?
¥pogenn C

47. a) Haiiaure cTOPOHBI HETBIPEXYTONLHHKA, €CIIH €10 IEPUMETP pa-
BeH 23 ¢M, a4 0J1HA ero cTopoHa Donblle KamloH H1 APYIHX COOTBET-
CTBEHHO HA 2 cM, 3 cM., 4 oM.

0) B uernipexyronsunke ABCD nuaronans AC penut yron A nomnosas,
£ZB = 2D = 90° Haiigure £C u anuuw cropod CB u CD, ecin:
1) £4=60°,AC=16cm; 2) £LBAC=45°, 4B=5 cm.

48. a) BHyTpH BRITYKIOIO HeTBIPEXYIOILHHUKA HAHAHTE TOYKY, CYMMa
pacCTOAHHUIL OT KOTOPOI 10 ero BepUINH HAHMEHbIIAA.

0) Moxuo nH DpocTyR 3aMKHYTYH) JOMaHYH JIHHOH 4 oM nome-

CTHTL B Kpyr paauyca 1 ecm?

NPAKTHYECKOE 3AJAHHE

nﬂﬂl'PﬂﬁTE HETBIPEXYIONBHHEK, B KOTOPOM: F.l} CTOPOHBL IIOOAPHO ITd-

pailenbHEBL] ﬁ} BCE CTOPOHEL PABHBL B} ABE CTOPOHE] HAPANIENEHBL, 4 1BE

APYIrHE — HE IEHPE!JIJIEJII:H]:I.




2. Buabl 4eThIpexXyrojiLHHKOB.
IlapanaenorpamMm u ero cBoiicTea

qEThIPEK}"I'GJ’IhHHH, B KOTOPOM IIFU'I'HEUIIDJ!U}KH]:IE CTOPOHBL IIUIIH]I‘.II-I{}

napaiienbHbl, HA3bIBACTCA NAPAJLICI0rpaMMoM (pucyHok 29, a, 0, &, 2).

a) 6) 8) 2) d)

Pucyuor 29

[TapannenorpaMs, Bee YIUIEI KOTOPOIo NPAMBIE, HAILIBACTCH HPAMO-
yeoasnukom (pucyHok 29, 6).

[TapannenorpaMm. B KOTOPOM BCE CTOPOHBI PABHBI, HA3LIBACTCH POM-
fom (pucyHok 29, g).

[IpaMOYronbHUK, B KOTOPOM BCE CTOPOHBI PABHLI, HAZBIBACTCH K&do-
pamom (pucynok 29, 2).

UeTelpexyrolbHHK, B KOTOPOM [1B& CTOPOHbI NapalulelbHbl, a JApy-
rHe — He napajuielibHbl, HalelBaeTcs mpaneyuei (pucyHox 29, 9).
[MapannenesHsle CTOPOHBL TPANSLHH HAZLIBAKTCH €€ OCHOBAHUAMU, A JBE

Ap¥IrHe CTOPOHBL — AOKOEBIMU CINOPOHAMI,

a) 6)

-

PasHobedpenras lpamoyzoneHas
mpaneuus mpaneyus
Pucynox 30

Tpaneuus naselBaeTcs pasHobedpenHol, eclid ee DOKOBBIE CTOPOHEL
paBubl (pucynok 30, a). Tpaneuus, uMeoas NpAMOi yroll, Ha3LIBACTCH
npamoyvzoasnol (pucynok 30, 6).




Teopema (ceoiicmeo yanoe u cmopon RAPAIIETOZPAMMA).
B napajesiorpaMme NpoTHBONO/I0KHBIE CTOPOHBL] PABHLL H IIPO-
THBONOJIOAKHBLIE YI/Ibl PABHBL.

Pucvrowr 31

Hoxazartensctso. Pacemorpum napannenorpamm ABCD (pucy-
Hok 31). Juaronans AC penwt ero Ha asa TpeyronsHuka: ABC u ADC.
OTH TPeyrojibHUKH PABHEL [0 CTOPOHE M JIBYM NPHICKALIHM YIIaM
(AC — obman cropona, £1 = 22w £3 = £4 Kak HakpecT nexatue
YIUBL NpH nepecedeHuy cexyuiei AC napannensHuiX npameix AB u CD,
AD u BC coorsercreedno). [osytomy AB=CD, AD=BCwu £B=2D.
[Monyuaem £4 =21+ £3= 22+ £4=2C. Uro u rpebopanocs goka-
3Th.

Teopema (ceoiicmes oduaconaren napaireroepavya). dnaro-
HAIH HapajuieiorpaMmma TOYKOH nepeceyeHHy Je/IHTCH NOnoJiamM.

Ba .C

£ 0 T

As "

Pucyror 32

Hoxazarensctso. [lycre ABCD — napannenorpaMm, a ero jua-
rosanu AC u BD nepeceratwrea (obbacHuTe nouemy) B touke O (pHCYHOK
32). AB = CD (kax npoTHEONOIO#HEIE CTOPOHE! HAPALIENOrpaMMa); 2 1=
= £2, 23 = 24 (Kak HAKPeCT JIeKALINE YIJIb IPH Napajlie/lbHbIX NPAMbIX
AB u CDu cooreercrByomx cexyux ). Cnenosarensno A4OB = ACOD
(110 BTOpOMY NPH3HAKY PABEHCTBA TPEYIOALHUKOR). B paBHmIX Tpeyroab-
HHEaX COOTEETCTBEHHBIE CTOPOHBI PaBHEL, nostomy A0 = OC, BO = 0D,
41O ¥ TPedOBANOCE JOKA3ATE.

Hanomunm, 4ro ghuzypa HA3IBIBARTCH CUMMEMPUNHON OMHOCUMETBHO

moury () (MM UEHTPANBHO-CHMMETPHYHOM), €CIH 18 Kam A0 Toukn du-




Iypbl CHMMETPHYHAA € TOYKA OTHOCHTENRHO TOukH () TaK#Ke NpUHaLIe-
KHT 310# purype. Touka O Ha3BIBACTCH YEHMPOM CUMMEMPUU GUIYPbL.
Ha pucynke 33, a, 6, 6 IpHBEICHE] IPUMEPh] LEHTPAIbHO-CHMMETPHYHBIX
tpuryp. IapanaenorpaMm — HEHTPAILHO-CHMMETPHYHAR (PUIYPA, €r0 HEH-
TPOM CHMMETPHH ABIACTCA TOUKA NEPeCeHeHHs uaroHane (pucyHok 33,

g). Jokamure 9T0 CAMOCTOATENBHO.

a) 6) D 8)
X N K
@ K &7
X A F M L
Pucynor 33
3 a g aua. Haitru nepuMerp napannenorpamma ABCD, ecnun Buecer-

TPHCA OJHOIO H3 ero yIriloB JeIHT CTOPOHY NAapajile/iorpaMMa Ha oTpel-
ku: 1) AF =14 emu FD =7 em; 2) BK =7 em, KC = 14 cM (pucyHok 34,

a, o).
a g c 9
/‘%\ / B 7 K 14 C
A 14 3|: 7 D F&M é

FPucynox 34

Pewenue. 1)Ilyers npopenena duccexrpuca BF, AF =14 ¢em, FD =
=7 cm (pueynok 34, a). Toraa £ 1 = £ 2 (tak kak BF — Guccexrpuca). £2 =
= £ 3 (kak HakpecT nexawme yriet npu BC || AD u cexyweii BF). [Tonyun-
au, 4to B AABF aea yrna pasusl (£ 1 = £3), 3nauur o pasnobeapes-
uetit. Cneposarensno, AB = AF = 14 em. B napamnenorpamme AB = CD =
=14 em, BC=AD =14+ 7=21 (em). Toraa P, = 2(14 + 21) = 70 (cm).

2) Ecan nposenena duccexkrpuca AK u BK =7 e, KC = 14 M (pucy-
HOK 34, §), TO, paccy®K1as aHANOrHYHO, noayunuMm B AJBK AB=BK =7 em.
Torna B napannenorpamme AB=CD=Tem, a Py, = 2(7 + 21) = 56 (cm).

Orser. 1) 70 cm; 2) 56 cm.




BOIIPOCHI -
1. Hto Ha3BIBEASTCA MAPANIEIOrPAMMOM, IPAMOYTONBHHEOM, poMOOM, KBA-
patom?

2, Yrto vazelgaeTcd Tpanenueii? Kakas Tpanenua HA3RIBAETCA PABHOOEIPEH-
HOIl, NpPAMOYTOABHOH?

3. JoramuTe, 4TO Y DAPATUIENOTrPAMMA [POTHEOMOIOMHEIE CTOPOHE! PABHLI
H NPOTHEONOIOMHBIE YL PABHEL

4. Jokamure, 4TO IHATOHAIM MApAIeNIorpaMMa TOUMKOH nmepeceveHHd [e-

JIATCA MOMOMaM.

YHPAKHEHHA
¥poaenn A

49. a) B npamoyronsunke ABCE nposejnena auaronans AC. HMasecrt-
Ho, yro L CAB = 2 - ZACE. Haiianre nepuMerp NpaMoyrojisHHEA,
ecnt AC = 10 cm, BC = a cm.

0) Hocrpoiite keanpar PEFL co croponoi 3 cM u ero anaronans PF.
Haiinure yruw EPF, EFP u FPL.

B) lepumerp pomba MNPK pasen 12 am. Haiinure ero yraw M u N,
gcnu guaronans NK pasua cropone MK,

r) B rpaneuun ABCD ¢ ocnoBanuamu BCun AD £ 4=55°, 2C = 140°,
Haiipqure apa Apyrux yria 9ToH Tpaneuuy.

a) Jau napannenorpamm EFGH. buccekrpucet ero yrinos £ u F nepe-
cekatorcs B Touke K. Haitnure £ EKF.

50. Ilo nanueiM Ha pucyHke 35, @, 6 HaliauTe: a) Yribl Napanieno-
rpamMma RFOP; 6) yrae napamutenorpaMma ABCD u jokaxuTe, 4To OH

HABIACSTCH i MOOM.

a) 6) B C

Pucynor 35




Ypoaens B

51. a) buccexrpuce yrnoe B u C napannenorpamsma ABCD nepecexa-
wted Ha cropode AD. Jokamure, uro 4D = 248,
0) buccekrpuca yrna M napannenorpamma LMNFP nepecekaer cropo-
Hy LP B ee cepeanne K. Haiiaure nepumerp napajuienorpamMma, eciu
NP =25 mmu LN = 60°.
52. Haiinure yriae! napaienorpaMsa, €ciii: a) cyMMa JIByX ero 1npo-
THBOIOIOMKHEIX Y08 pagHa 94°; §) pa3HOCTs ABYX W3 HUX pasHa T0°.
53. B napannenorpamme ABCD BC : AB =1 : 2. Cepeanna M cropo-
Hel AB coeaunena orpeskamn ¢ pepunnamu C u D, Jokamure, 4to
£ CMD pagen 90°.
54. ABCD — napannenorpamm, otpesku 44, BB, CC,, DD, nexar
Ha OHCCEeKTPHCAX ero yrios (pucyHoK 36). YeTaHOBHTE BUI YETRIPEX-
yronbHuka MNKL.

B s A C

A 1 B1 D
Pucynox 36

55. Ilo nanHeiM Ha pucyHke 37, g, 6, g HaliauTe: 4) nepumerp na-
pannenorpamma ABCD; 6) yraw napannenorpamma EKMP: B) yrie u
nepumMeTp napanaenorpamma ORST.

a) 6) 8)
B a C R
TN AT
ETF

Q 2 N3 T

po
IEM'\

Pucynox 37

56. a) B napannenorpamme 4BCM AB = 6 cm, anaronann AC =5 M,
BM =9 cm. Haiinure P, , e O — TOUKA nepeceyeHus JHaroHane
napanienorpaMma.




0) dokamure, 4T0 OTPEIOK, NPOXOJANIHHA Hepes TOUKY HEepeceueHHs
AMATOHANEH 1apanjenorpaMma, KOHIL KOTOPOro MPHHAMICKAT ero
HNPOTHEONOIOKHBIM CTOPOHAM, JEAHTCH HTOH TOUKOH Nononam.

57. Haiinnre yrisl napaaienorpaMMa, eciii: a) 0JHH H3 YIJIOB napa-
nenorpaMma B 3 pasa Gonbuie gpyroro ero yria; 0) 0JHH H3 €ro yrios
cocrasnaer 25 % JApyroro yria napanienorpaMMa.

58. a) Buccekrpuca 0JIHOTO M3 YIIIOB [APALIENIOrPAMMA JEIHT €ro
CTOpOHY Ha oTpedkd 3 cM u 4 cM. Haiinure nepumerp napanneno-
IpaMma.

0) Ha orpesxkn kakol NAMHEL JenuT CTOPOHY DHCCEKTPHCA OJHOIO M3
YIJIOB NapajulenorpaMMa, eclii ero nepumerp 28 oM, a 01Ha u3 cTo-
poH 5 eM?

B) CropoHsl napanienorpaMma paeuel @ 0 b (@ = b). Haiinure orpes-
KH, Ha KOTOpEIE OHCCEKTPHUCA YIIIA NAPAILIEIOrpaMMa JIenuT ero Hoib-
LIV CTOPOHY.

59. a) [dan napannenorpamm MNPK, B kotopom £ P = 60° Ilep-
neHaukynap ND, npoeeieHHbld k ctopode MK, 1enHT ee Ha OTPE3KH,
pasubie 3 ¢M 1 5 M. Haliinre cTOpOHEL M yIUIbl NapasieorpaMma.
0) Hoctpoiite napannenorpams ABCD co croponamu 4B = 5 cm n
BC = 8 em, ecnn nepnenaukyinap BH, nposenennslii k cropone 40D,

OENHT €€ MOIToJaM.

¥posenn C

60. M3 sepiunnn A napannenorpamma ABCD nposesena BuccexTpu-
€4 9TOr0 yria, KoTopas nepecekaer cropony CD B touke F, a npojon-
#eHue croponel BC — B touke E. Jlokamure, uro TpeyronsHuk CEF
paBHOBEAPEHHBII.

61. buccexrpucs yrinoe 4 u B napannenorpamya ABCD nenst cropo-
Hy CD Ha tpu orpeska. Halinnte anuny kamaoro oTpeska, eciu cro-

POHBI NapannenorpaMMa pasiet 5 e 12 cum.




3. llpuszHaku napaJienorpaMma

Teopema (nepswii npuznax napanierozpavma). Yerbipex-
YrOJIbHHK HBJIHETCH NAPALISHOIrpaMMoM, eC/IH JBE €10 CTOPOHLI
PABHBI H NAPAJLIEAbHBL.

Hoxazareansctso. [lyers B germpexyronsuuke ABCD BC || AD
u BC = AD. lTpoeenem auaronans 4C veThipexyroibHuKa (pHCYHOK 38).
Torpa ABCA = ADAC no nepeoMy UPH3HAKY PABEHCTBA TPEYTOJILHHKOB
(BC = AD no ycnosuw, C4 — obmas cropona, £ 1 = £2 kak Hakpecr Jje-
sauue npu BC || AD u cexymeit AC). M3 pasencrsa TpeyrojisHHKOB cle-
ayer, uro 23 = 24,

Pucynor 38

3naunt npaMeie A58 u CD napannensHsl N0 NEPBOMY NPHIHAKY Na-
pamtensHocT npameix. [Honyunnn, 4To B 4eTHpeXyrolbHHKE NTPOTHBEO-
NOIOAHBIE CTOPOHE! IONAPHO NAPALIENBHEL, CIEJ0BATENEHO, OH ABIAET-
€A NAPaIENOrPAMMOM.

Teopema (smopou npuznax napaiterozpavma). Yersipex-
YIOBHHK SBISETCH NApA/LIeI0rPAMMOM, €C/IH NPOTHBRONOI0KHEIE
CTOPOHBL 10 NOIAPHO PABHLIL.

Hdoxaszarensctso. llyers B uernipexyronsuuke ABCD AB = DC,
BC = AD (pucynox 39). Ilposesem anaronans AC derblpexyroibHUKa
ABCD. Torna:

1) AdBC = ACDA no tperbeMy HPHIHAKY PABEHCTBA TPEYIOIBHHKOB,

cnemoBaTensH, L1 =22 3= /4;




A ¥ D
Pucywor 39

2} AB || CD, BC || AD no nepeoMy NpHIHAKY NapajlieNbHOCTH MPH-
MBbIX:

3) uernpexyronsuuk ABCD — napannenorpamm (1o onpejeneHHI
napaunenorpamma). Teopema jokazana.

Teopewma (mpemui npuznax napairerocpaymma). Eciu B yerbipex-
YrOolbHHKE JHANOHAIH TOYKOH nepecevyeHHHd NeIHTCH NonoJaaM, 1o
ITOT HYeTHIPEXYIMIBHHK HBAHECTCH napaliie- B C
JAOTPAMMOM.

Hokazartensctro (pucynok 40).

1) AdOD = ABOC (no nepeoMy HpHIHAKY

P dBCHCTBA TpEYIONbHHK 0B } y

A D

2) BC = AD (kak coOTBETCTBEHHBIE CTOPOHEI e Ll

PABHBIX TPEYI'OJIBHHKOB).

3) £1= <2 (Kak COOTBETCTBEHHBIE YITILI PABHBIX TPEYTOIBHHKOR).

4) BC || AD (no nepeoMy NpHIHAKY NAPAIIENBHOCTH NPAMBIX ).

5) ABCD — napannenorpaMs (10 NepBOMY NPHIHAKY NapaielorpaM-
Ma). Teopema nokasana.

3anaua Jan seinyknsti detepexyronsiuk A8CD, anaronanu ko-
TOpOro nepecekatres B Touke O. HiBecTHO, 4TO HEpPHMETPBI TPEyroib-
Hukos ABO, BCO, CDO u ADO pagusl. Jlokazate, 4To 4eTEIPEXYIONBHHK
ABCD — pomb.

Jdoxasarenscrso. JlokakeM cHadana, 4to B rodke O jauaro-
Hanu derslpexyronasiuka ABCD nenstea nononam. Henonkayem Merton
ot nporusHoro. Jonyerum, uro OC = 04, a 0D = OB. OrnoxuMm Ha
orpeske OC orpesok OM, papublit otpesky OA, a na orpeske 0D orpe-

10k OK, paenslit orpesxy OB (pucynok 41). Torga yeTepexyroisHHK




ABMK — napannenorpams. CieaoBareibHO, NEPHMETPbl TPEYroabHHU-
koB AOB n OMK papusl. YunTeiBas ycloBHe 3anadu, nonyuwm P, =
= P, epe 4ero OpiTh HE MoxeT, T. K. KM < MC+ CD + DK. 3nauur, gony-
LIEHHE HEBEPHO, a BepHO, uTo OC = 04 u 0D = OB. [losromy, uersipex-
yroneuuk ABCD — napannenorpams. [lockonsky nepuMeTpsl TPeyrois-
HHKOB ABO u BOC pasus no yenosuio u A0 = (JC, a cropona OB y uux
obwan, To A8 = BC. CnenosarensHo, napannenorpamm A5CH — pomb.

B

D

Pucynor 41

BOIIPOCHI -

CihopMynupyvilTe H JOKAAHTE NPHIHAKK DAPAIAEI0OTPaMMa.

YIPAKHEHHH

Yposenn A

62. M3 npennokeHHBIX YTBEPHK/ICHHH BhlOEpHTE M JIOKAKHTE TEO-
peMy, KOTOpas aBnseTcs oOparTHOll K TeopeMe — NpoTHBONOIKHEIE
CTOPOHEL [TAPAIUIENOIPAMMA PABHEL 4) CIH NPOTHBONOIOKHEIE CTO-
POHEl HETBIPEXYIOJIBHHKA PABHBL, TO OH HBIHETCH I[APALIENOIPAM-
Mom; §) ecnu Xxota OBl 1Be CTOPOHBI HETHIPEX YT (UIBHHKA PABHEL, TO 9TO
HAPALICNOIPAMM, B) €CIH B HETBIPEXYIOJAbHHKE NPOTHBONONOMKHBIE
CTOPOHBL HE PABHBL, TO OH HE ABIAETCH NAPAILIENIONPAMMOM.

63. a) lano: ABFG u DCFG — napanaenorpammel (pucynok 42, a).
Hoxaxure, uro ABCD — napaniaenorpamm.

0) Hano: MNKL — napannenorpamm, NE 1 MK; LH | MK (pucyHox
42, a). Hokamutre, uto NE | LHu NE=LH.

B) davo: OPOR — napannenorpamm, 08 = OT (pucynok 42, g). Joka-

wute, uto SPTR — napannenorpaMs.




a) 6) 8)

Pucynor 42

¥poeenn B

64.a) Kak, nenoneiys npu3Haki napanienorpaMsa, MomHo: 1) yera-
HOBHTh, APAIENLHEl 10 Kpas npaMoil goporu: 2) uMeet nu dopmy
HAPANIEI0IPAMMA YETEIPEXYTONBHAA I1aCTHHKA?

0) Apnserca nH napannenorpaMMoM HeThpexyronsHuk: 1) uMermnit
JIBE NAPE! PABHBIX NPOTHBONONOKHBIX YII0B; 2) 1BE CTOPOHBL KOTOPO-
r'o He PABHBEL, & JIBe JIPYTHE Hapanielbsl?

65.a) Jokamure, uto uernipexyronsHuk ABCD napannenorpamm,
€CIIH €ro BEepIIHHEL ABIAKTCH Cepe/IHHAMM CTOpoH: 1) npaMoyrois-
Huka; 2) pomba.

0) B pasnobeapennoi tpaneuun ABCD ocnosaune AD = 2BC, Tou-
ka M — cepenuna AD. Jlokamure, uro derhipexyroisHukn ABCM n
MBCD napannenorpaMmsl.

66. a) Jnaronanu napannenorpamma ABCD nepecexarotes B Touke O,
Touxu 4,, B, C,, D, senawrcs cepeaunamu otpeskos A0, BO, CO
u DO cooreercreenno. Jokaxkure, uro gernpexyronsuuk 4 8 C D,
TAKIKE HBIHETCH NAPAILIEIOrPAMMOM.

0) Han napannenorpamm MNPK, Ha nyusax MN, NP, PK u KM orno-
#EHBI COOTEETCTECHHO paBHbie oTpesku NA, PB, KCu MD. Jlokamure,
uyro ABCD — napannenorpaMm.

B) JaHbl ABe OKPYHHOCTH ¢ OOLIMM LEHTPOM H NPOBEICHBI HX NEpece-
Kalmuecs auamerpsl. JJOKaxuTe, 4T0 KOHIbLI HTHX AHAMETPOB ABIIA-

KYTCH BEPIMHHAMH IIHFHJIJIEJIDI'pﬂMMﬂ.




Ypoaens C

67. a) B npamoyronsuuke ABCD nposeaeHsl OMCCEKTPHCH! YITIOB
A u C, koropeie nepecekatoT cropodsl 5C 1 AD B Toukax M u N coor-
BETCTBEHHO. Y ¢TaHOBHTE BHL YeThipexyronbauka AMCN.

0) Jan napannenorpamm KBFD. Ha ero croponax BF u KD ormeuenst
cooTeeTcTBeHHO TOUKH C U 4 takue, urto 2 ABK = £ CDF. Jokakure,
yro ABCD — napannenorpamm.

B) B kybe ABCDA B C D naero pedpax BC u DA o110KeHEl paBHBIE
orpesku BM u DK. [lokamure, uro gersipexyronsiuk AMCK — napan-
Nen0rpaMM.

68. ldana oxpymHocte ¢ uentpom (). Hepe: Hexoropyw Touky A
K OKPY#HOCTH NPOBEJEHE! JBE KACATEIbHEIE, VIO MEK1Y KOTOPLIMH
paeen 120° Yepes Touky B, CHMMETPHUHYI TO4Ke 4 OTHOCHTE!IL-
HO LeHTpa (), NpoBe/eHEl ellle JBe KACATelbHBIE K JIAHHOH OKpyK-
HOCTH. JlokakHTE, YTO YETHPEXYroibHUK, 00pa3oBaHHLIl KacaTelb-
HBIMH, ABAAETCH NAPAACIOrPAMMOM H HaHAHTE ero NepHMETp, eCiH
AO =3 cm.

MPAKTHYECKOE 3AJJAHHE

HPGBH,LI,HTE ABg HEPECEKHHJLLEHECH III‘.IHM]:IE H OT HX {JﬁI.I.I,Eﬁ TOYKH OT-
MOHTE Ha 3THX IPpAMBLX HETRIPE PAdBHBIX l[}'l'pt:'jKH. nUCTFﬂﬁ'l’E HETBLIPEX Y-
FOABHHE, COCAHHHE MOCACA0BATC/ILHO KOHUBLL 3THX OTPEIKOB, HSMEPI:TE
Erd ¥VI'flkl H CPABHHTE HX.




4. CpoiicTBa H NPU3HAKYN NPAMOYr0IbHHKA

Tak Kak Kamablil NPAMOYTOIBHUK ABISETCH HAPAUICIOIPAMMOM, TO
oH obnajaer ceoicTeamn napannenorpamma. Hanpumep: 1) nporusono-
JIOKHBIE CTOPOHBI NPAMOYIOLHMKA NAapPALIeIbHEL M PaBHBL; 2) AHaroHa-
JIH OPAMOYTOIBHHKA TOYKOI NepecedeHus AensTes MonojiaM.

Teopema (ceoticmeo npsvoyzorbruka). maronanmw npsamo-
YIOJbHHKA PABHBL.

Jdokaszatenscteo. AADC = ADAB (pucynok 43) kak npamo-
¥rojbHBE 10 AByM KatetaM (AD — obmuil, AB = DC kak npoTHBONOIOMN-

B C Hele cTopoHs napamtenorpamma A8CD). [losromy
AC=BD.

Teopema (nepsbit npuznax npaMoyzoab-
nuxa). Ecan aBa yria napajjienorpaMma, npu-
JAEKAUMX K 0/1HOH CTOPOHE, PABHBL, TO OH SABJIN-

Pueynag 4o eTCH NPAMOYT0ALHHKOM.

Hoxazarenbcrio. CyMma yrioe napan-
AENOrpaMmMa, NpHIeKaluX K 0HoiH ctopone, pasna 1807 Tak kak no ye-
JIOBMKY 3TH YIJIBI PABHEL, TO Kadbii M3 HUX npamoil. CrenosarensHo, H
aABa Apyrux yria — npaseie. [lapannenorpamm, Bee yrisl KOTOpPOro nps-
Mblg, — PAMOYTOIbHHK.
Teopema (emopon npuznax npavovzoasnurxa). Ecan anaronann
HAPALIEIOIPAMMA PABHBL, TO OH HBJIHETCH NPAMOYI0/ILHHKOM.
Hoxaszarenscteo. [lyers B napannenorpamme ABCD (pucyHok
44) auaronann AC u BD paene. Kak wiBecTHOo, JHATOHAIN Dapanieno-

B C

IpamMmMa TOMKOH IIE}'.IEL‘E'-]EHHH ACIATCH TTOIOJIAaM. Io-

i stomy umeem A0 = OB = OC. CaneaoBatensHo, Tpey-

u rojiibHUKH AOB u BOC — pasnobejpennsie; £1 = 232,
£3 = Z£4 gaK yriasl [IpH OCHOBAHMM PAaBHOOEIPEHHO-
ro TpeyronsHuka. [lockoneky £1+ £2 + 23+ 24 =
= 180° 10 £2 + £3 =90° = £LABC. llapannenorpamm

C IIpAMBIM YITIOM HBIIAETCH NpAMOYIOJIBHHEOM, TadK KidK

A D

P!,r('_b'h‘f?.’f 44 H OCTaNBHBIE €10 ¥IbL IIPAMBIC.




3anayqa Jokasats, yto dereipexyroisHuk ABCD apnserca nps-
MOYIOJILHHKOM, €CJIH €ro BepLIMHBI MMEIT CIeIYIOUHE KOOPAMHATDL
A(-3;-3), B(-3; 1), C(3; 1), D(3;-3).

Hdoxazarenwsctso. [loctpoum uernpexyroneink ABCD B ko-
opaMHaTHOH nnockoct (pucyHok 45). Tak kak toukn 4 u B u Touku
D u C umewt oauuakoesle abeumcest, 1o Toukn 4 u B, D u C nexar ua
HNpAMBIX, NapauielsHex ocH Oy, CnepoBatensHo, AB | DC. Tak kak rouku
Au D unroukn B u € HMew0T 0IHHAKOBLIE OPJHHATEL, TO ToukH 4 n D,
B u C nemar Ha npaMbix, napamnensHex ocH Ox. ChenosatensHo,
AD || BC. Ocu Ox n Oy B3aMMHO NEPHEHAHKYIAPHBL, CHe10BATENBHO,
AD 1 DC AD 1 AB, snaunt, ABCD — npaMoyroiabHHK.

i
A J.F AL C I:-_x
E o1 B
A—3 D
Pucynor 45

BOIIPOCHI

1. JokaxuTe, 4TO JHATOHAIH NPAMOYTONLHHKA PABHEL
2. ChhopumynupyiTe H JOKQKHTE NPHIHAKH OPAMOYTONEHHEA,

YIIPAXKHEHHHA

¥posenn A
69. Jokaxkure, 4TO: ) BRITYKIIBIH YETRIPEXYTOIBHHK, BCE YITIBI KOTO-
poro paBHbl, €CTh NPAMOYIOIBHHK; 0) BBITYKIBI HeTBIPEXYTrOIbHHK
ABJIAETCA NPAMOYIOJIBHHKOM, €CIIM BCE OTPE3KH, Hd KOTOphIE pa3buea-
KTCH €0 AHAFOHAINH HX TOYKOMH IepeceyeHns, paBHEl.
70. [ea yrna yeTelpexyroilsHHKa npaMeie. fABinserca 1M oH NpAMO-

yronsHHKOM? OTBeT 00BACHHTE.




71. Juaronanu npamoyronsiuka AB8CD nepecexawren B touke O,

Hoxamute, ato TpeyroinsHik 40D — pasnobe1peHHELI.

¥posenn B

72. a) llepumerp npamoyronsHuka pased 48 cm. Haiinure ero cropo-
HEI, €CIIH OHHM OTHOCHTCA Kak | @ 2.
0) buccexrpuca yraa 4 npamoyronsiuka ABCD nennt cropony BC Ha
uacti 2 eM 1 6 cm. HailanTe nepumerp npaMoyronsHHKA.
B) Haliaure MeHbIIMI U3 yIII0B MERKAY AHATOHAIAMY IPAMOYIOJIbHH-
K, €C/IH ero MEHbIIAs CTOPOHA OTHOCHTCH K AMaroHany kak | @ 2.
73. a) AnaroHanu npaMOyroibHHKE NEepeceKkawTes noj yriaosm 60°.
Haiiaure ero amaroHan, ecid MeHblIas CTOPOHH NPAMOYIOJIBHHEKA
paBsHa 17 eMm.
0) JuaroHans NpaMOYrojibHHKA €T €ro yroa B oTHoweHuu 1 @ 2,
Haiinure ee uMny, ecnu cymma o0enx uaroHanei M AByX MEHbIIHX
CTOpPOH paBHa 24 cu.

¥posenn C

74. a) Cronsko kadensHbx mantok pasmepom 30 cm = 20 cM nona-
nobuTed, 4TODB! BEUIOANTE 11071 B KOMHATE JNHHOH 2.4 M H IHPHHOI
1.8 m?

0) Kak HykHO yKNaasIBaATE A0CKH naMuHaTa pasmepom 80 em = 20 em,
uyTobel 77 A0COK XBATHIO /UlH NOKPBITHA NMOJa B KOMHATE JJIHHOMH
4 M WHpHHOI 3 M7

75. a) B npamoyroneHuke ABCD nposenen nepnenaukynsp BH
k auarodann AC, koropsti genut yroa B s orHowenun 4 : 5. Haiiaure
yron HBD.

0) Jdan npamoyronbHHK co cropoHamu 6 cm u 2 ¢Mm. buccekrpuch
€ro YIioB, Nepecekascs, 00pa3yioT yeteipexyroisuuk MNPK. ¥Yera-

HOBHTE €0 BH/1 H Hi-lﬁ,[l,lfiTE AHATOHATH.




5. CroiicTBa U NpU3HAKH poMDda

Tak kak poM0 — 3T0 HApaNIEIOIPAMM, B KOTOPOM BCE CTOPOHBL PABHEL,
TO OH 0Onajaer croicreamu napannenorpamma. Hanpusep: 1) anarona-
au pomba TOHKOI nepecedeHHs JAeIATCH H01101aM; 2) NPOTHBONONOKHbIE
yIiibl poMOa paBHbL

Teopema (ceotcmea pouba). Anaronaan pomba nepneninky-
JSPHBL M ICIHT €10 YIUIbl NHON0JAAM.

Hoxazatenscteo. Ilyers ABCD — pomb

H M — Touka nepecedeHus ero auaronaneit AC u BD &
(pucynok 46). Toraa no ceoHCTBY napanienorpaM-
ma BM = MD. Meanana CM pasnobenpennoro tpe- B M_\p

yronsHuka BCD gBnAeTCA ero BEICOTOH H OHCCEKTPH-
coit. [Toyromy CA L BD, a nuaronans CA4 — Guccektpu-

ca yrina BCD, auauur, genut ero nononam. s quaro-
Hanu BD nokasarenscteo ananoruuxoe. ([Ipoeeaure Pucynox 46
€ro CaMOCTOATENBHO. )

Teopewmu (npuznarxu ponda). 1) Ecan B napasienorpamme ana-
FOHA/L JEJAHT €ro yroj nono/am, 1o o asaserca pombom. 2) Ecian
B HAPALIEI0rPAMME IHATOHAIH NEPHEHIHKYIHPHBI, TO OH ABJIHET-
¢ pombom.

Hokxazarenscrso. 1) [lyere AC — Guccexrpuca yrina 4 na-
pannenorpamma ABCD (pucynok 47). Tak kak £1 = £2 (no ycnosuiw)
H £2 = 23 (Kak HAKPECT Jekallue Yribl Ipu B C
AD||BCucexyweit AC), to £ 1 = 23 Tlosromy
TpeyronsHuk ABC pasHoOepenHbiit u AB =

= BC. CnepoparenpHo, B napaunienorpamme
A D

ABCD Bee ueTblpe CTOPOHBI PABHEL. 3HAYHT, OH
Pucynor 47

ABISETCH poMDbOM.
2) JokamuTe cCaMOCTOATEIbHO.
HanoMHuM HEKOTOpBIE MOHATHH, CBAZAHHBIE C OCEBOH CHMMeTpHeH.
JBe Touku A 1 A, HAZBIBAKOTCH CUMMEMPUYHBIMU OMHOCUMEILHO NPAMOT

.Ir,_ €ClIH 3Ta IIPHMEH HABIIACTCH CCPEAHHHBIM IMEPMNCHIHKYIIAPOM K U'!'PEHK}'




A4, A4, L In AM = MA, (pucynok 48). Kamnaa Tou- /
Ka npaMoi [ cuMMeTpH4Ha camoii cebe.

Gurypa HazmiBaetcs cummempuunon omuocu- o M,
meabno npamoi [, ecnn ans Kaxaoi Touxku GUrypsl R Al
CHMMETPHUHAA €l TOYKA OTHOCHTENBHO [ TAKHE NpH-

HauexuT 1ol urype. [paman [ Hasepaeresa ocwio - TR

CHMMEM L qi.l‘ UV b,

a)

Pucynor 49

Pacemorpum npuMepsl (hUIYp, KOTOPBEIE HMEKT OCh CHMMETPHH (pH-
cyurn 49, 50). [lns yrna ockld CHMMETPHH SABISETCH NpPAMAaf, H4 KOTO-
poii nexuT ero buccextpuea (pucyrok 50, a). Jokaxure 310 caMocto-
ATENLHO, NPOBEAA NPAMBIE, HePHeHAHKYIApHble Duccekrpuce BF u ne-
pecekaromne croponsl yriaa. Ilpamas, va xoTopoil JeknT MeaMaHa (Bbl-
cota, OuccekTpHca) paBHOOEAPEHHOIO TPEYrOJbHUKA, [POBEICHHAN
K €ro OCHOBAHUIO, HBAACTCHA OCBK) CHMMETPHH 9TOI0 TPEYrojdbHHKA

(pucynok 50, a).

a) 6) 6) L
A 0

P S R N

Pucynoxr 50




3anaua. Jokazare, 4To OCAMH CHMMETPHH pomba HBIAWTCA Npi-
MEIE, Hil KOTOPBIX JIEKAT €0 JIHATOHATIH.

Horxasatenwctso. [lycre KM u LN — anaronanu pomta KLMN
(pucynok 50, g). Torna dGuccexrpuca LN ABNAeTCs 0CBK CHMMETPHH YIUIA
KLM, a duccexrpuca NL — oceto cumMerpun yrina KNM. 3uaunr, npamas
LN apnsercs ockio cuMmMetTpun pomba KLMN. Jlokamure caMocTodTens-

HO, 4TO ¥ npamvas KM asisercs ockio cummerpun pomba KLMN.

BOIIPOCHI -

L. JokamuTe, 4T0 JHATOHANH poMOa B3AHMHO NEpPHeHIHKYIAPHE W J1eIAT
Er0 YTkl MOIOJIAM.

1. ChopmynupyiiTe H TOKLKHTE OHH H3 IPHIHAKOE poMOa.

3. IlpueeauTe npHMepkl PHUIYp, HMEIOMIMX: a) 0OHY; ) 1BE; B) TPH] ') 4€THI-
pe OCcH CHMMETPHH, 11} DECKOHEYHO MHOTO OceH CHMMETPHH.

YINPAKHEHHA

¥poaenn A

76. YeraHosuTe, KaKMe M3 YTBEP#IeHHil BepHbl: a) moboil napan-
nenorpamm aengerca pombom: 6) awboil pomd spaseTes napanieno-
IPAMMOM; B) KBAJIPAT — 3TO HPAMOYTIOJIbHHK.

77. Ouaronans pomba obpaizyer ¢ oaHoil 3 ero cropoH yron 40°,
Haiimre yrus pomba.

78. B pombe ABCD puaronans BD pasna ero cropoune. Haiignre:
a) yrae pomba; 6) £ BAC, £ CBD.

¥posenn B

79. a) Cropona DC pomba ABCD obpasyer ¢ NpoJIomKeHHAMH ero
aunaronaneii BD u AC 3a toukn D u C yrnwe FDC n ECD cooreer-
CTBEHHO, KOTOphIe oTHOCcATCeA Kak 4 @ 5. Haliaure yrust pomba.

0) B pombe MNPK npoeenens nepnesaukynapsl NF u NH k cropo-
nam MK u KP coorsercreenno. Haiiqnre yriel pomda, ecnn £ FNH =
= 54°.

80. a) Hoxamure, uyro versipexyronsius ABCH, nna koroporo nps-

mele AC 1 BD apnsoTcs 0CAMHE CHMMETPHM, €CTh poMG.




0) Tpeyronsunk ANK — pasnoctoponnuii. Toukn B, C'u D — cepenunnl
ero cropod AN, NK u AK coorsercreenno. JokamKuTe, 4TO HYeThIpeX-
yronsHuk ABCD — pomB.

¥posenn C

81. a) Tpeyroneuux ABC pasHodeapeHHslil ¢ ocnosanueMm AC. Tou-
ka B cummerpuuna touke B otnocurensno npamoit AC. Jokawmure,
yTo YeThlpexyroasHuk ABCE, — pomb.

0) Yernpexyroneuuk ABCD cuMMeTpHUEH OTHOCHTENBHO NPAMOI
AC. Haiinnre croponst BC u AD, ecin AB = 1 am, CD = 2 am.

IMPAKTHYECKOE 3AJTAHHE

HPGBEHHT{:‘ ABE NepeCeKdlHecd NePHeHIHKYIAPHBIE [NPAMbIE M

OT HX 00WIEH TOYKH OTIOKHUTE HA ITUX MPAMBIX HEThIPE PABHBIX OTPE3Ka.
[TocTpoiiTe YeTHIPEXYTOJIbHHK, COEAHHHE ITOCIEI0BATENBHO KOHILL THX
orpeskor. Mamepere: a) mmuel ero cropon: 0) yrael. CpagHuTe 3TH Be-

JIHYHHBI.




6. CeoiicTBa M NPH3HAKH KBAJApara

Keaopam — npaMOyroibHHK, BCE CTOPOHBL KOTOPOr0 PABHBLL.

Juaronanu keagpara: 1) pagusl; 2) TO4KOH NepecedeHs JIENATCA N0-
nonamM; 3) BIaHMHO NepHeHIHKYIApHEL 4) nexar Ha OHCccekTpucax ero
yriaoe (pucynox 51, a). Kpagpar umeer yeTblpe OCH CHMMETPHH (pHCY-
Hok 51, 6).

a) 6)

Pucynox 51

Teopemn (npusnaxu xeadpama). 1) Eciin B npaMoyroisHuKe
AHANOHAIH BIAHMHO NEPHEHIHKY./IHPHBL, TO OH HBJAHETCH KBajpa-
ToM. 2) Ecain B poMie IHATOHAIH PABHEL, TO OH ABISETCH KBAJIPATOM.

Hoxasarteascteo l)yers ABCD - B C

NPAMOYTONBHHE, auaronansn AC u BD ko-
TOPOr0  BIAMMHO NEPHEH/MKYIAPHEL  (pH-
cyHok 52). Beakuii npaMoyrojisHHMK HBIR-
erca napannenorpammoM. Ecan B napanne-
JOTpaMMe  JIMArOHAIM  NEePHEHAMKYIAPHBI,

To o ssnserca pombom. [lonyuaem 4B = A D

=RBC=0CD=DA. Pucyuor 52

Takum obpazom, B npamoyronsHuke 4BCD Bce CTOPOHBL pPABHEL
3HA4HT, OH HB/IACTCH KBAJIPATOM.

2) Hokamure CaMOCTOATENBHO,

3Janaua. Ilpamas MN nepecexaer cropount 48 u CD keanpara
ABCD B toukax M u N, a nepnenauxyaspHas eil npamas PE nepecexaer




ero croponsl BC u 4D B roukax P u E. Cpasuute JuMHB oTpeikos MN
u PE (pucynok 53, a).

9 g Lc 98 P/ ¢

- .

L
H‘-\.K"] DFN
L A
Ak T Jde HR

Pucvhor 33

Pewenune Ipoeeaem nz touek P u N nepnenmuryuapu PH u NK
K HPOTHBONOIOXKHBIM CTOPOHAM KBaapara (pucynok 53, 6). Torna PH =
= AB = NK = AD. Obo3naunsM TOUKH nepecedenus orpeikos PE u MN —
touka L, PE u KN — touka O, KN u PH — touka F. Torna B npamoy-
roNbBHEIX TpeyronsHukax OPF u OLN yron O — obwui, suaunt, £ FPO =
= ZLNO (1aK Kak CyMMa OCTPBIX YITIOB HPAMOYIONBHOTO TPEYIOIBHH-
ka paeHa 907). CreposarentHo, NpAMOYronbHble TpeyroinskHukn KNM u
HPE pasHsbl (no karery # octpoMy yray). Toraa MN = PE.

Oreer Orpeikn MN u PE pasuml.

BOIIPOCHI

1. [TepeuncnnuTe HIBECTHRIE BAM CRBOMCTBA KBAApATA.
2. ChopmynupyiiTe H JOKAKHTE IPHIHAKH KBaApaTa.

YHNPAXKHEHHU A

¥posenn A

82. YeranoeuTe, KakMe M3 YTBEPHK/ASHMH BEepHBI: a) AHATOHANH [PA-
MOYTO/IBHHKA PABHBL §) €CNM QHATOHAIH HeThIPEXYTO/IBHHKA PABHEIL,
TO OH HBJIAETCH NPAMOYTOILHHKOM, B) JMAIOHAIM KBAJPATA PABHBL U
HNEPIEHAHKYIAPHEL, I') €CAH JHArOHANH YETBIPEXYIONbHHKA PABHLL U
NEPHEHAHKYISPHEL, TO OH ABIAETCH KBAAPATOM.

83. a) B napannenorpamMse JHArOHAMH BIAHMHO NEpPHEHIMKYIAPHEL.
Mo®HO AH YTBEPHKAATE, YTO TAKOH HETHIPEXYIOJILHHK ABAAETCH KBa-
apatom?




0) dan pasnodeapennslii npamoyronsustil tpeyroasuuk ABC. U3 sep-
unHe ero npaMoro yriaa C npoeejena dSuccexrpuca CD u nepnenau-
kynapst DM u DN k croponam AC u BC cooTBeTCTBEHHO. Y CTAHOBHTE
BU HeThipexyroasHuka DMCN.

84. {unaronanu xaagpara ABCP nepecekatores B touke O. Beruucnure
yribl AACB.

Yposenn B
85.a) duaronans AC ksanpara ABCD pasua 18,4 cm. Hepes sepunny

A npoeenena npamas, nepnesaukynsapras AC n nepecexatomas nps-
smble BC u CD cootsercreendo B Todkax M u N, Haitaure qnuuy ot-
peska MN.
0) Uepes BepluMHEl KBAJPATA NPOBEIEHE! NPAMELE, TAPANLIEIBHEIE EI0
JHATOHATIAM, KOTOpBIE, NEPECeKadAch, 0OPA3yIOT HEThIPEXYTOIBHHK.
VeranoBuTe ero BUA M HaliiHTe NePHMETP HeThIPEXYrOIbBHHKA, €C/IH
AHArOHANE KBajpaTa pasHa 4.5 cu.
86.B pasnoOenpeHHBIl NPAMOYIOABHBIH TPEYIOIEHMK BIMCAH KBi-
JPAT TAK, 4TO JIBE €ro BepPLIMHEL JIeKAT HA FHIOTEHYIE, 4 JBe Apy-
rue — Ha karerax. Halinure nepumerp kpagpara, eciM rHnoTeHysa
paBHa 12 cm.
87. lan AABC, 8 kotopom £ C = 90°, 4C = CB = 16 cM, 1 kBajgpar
CKMN. Tlpuuem KEAC, NeCB, MeAB. Haiinute nepumerp ksaj-
para.

¥posenn C
88.B A4BC 2 C=90°, CD — ero buccexrpuca. Ha croponax BC u AC
orMeudeHsl ToukH K u F cooteercrBeHHo Tak, uto DK || AC, DF || BC.
Hoxaxure, uro CKDF — ksajnpar.
89. Yuacrok umen gopmy keaapara. Hiropoas Bokpyr Hero Osl1a cHe-
ceHa. OcTanuee TONLKO ABa cTonla Ha ABYX napajuielbHEIX €ro cro-
ponax. Kak BOCCTAHOBHUTL IPAHMIBL YHACTKA, €CIH LIECTOM OTMEUEH

LEHTP Erd CHMMETPHH? Beeraa nm 210 BOIMOKHO E,-_"I,EJIH'I'I:?

NPAKTHYECKOE 3AJJAHHE
[Moctpoiite papnobeapennytd Tpaneunto. Himeprre: a) ee anaronanu;

ﬁ} Y¥IBL IIPH DOJbIIEM OCHOBAHHH Tpaneumn. CPHBHHTE ITH BEIHYHHLI.




7. CBoilicTBA H NPH3HAKH TPaneuuu

Teopema (ceniicmeo mpaneyuu). B rpanenun cymma yrioe, npu-
Jexamnx k Dokosoil cropoue, pasua 180° a cymma yrios, npuiesa-
WHX K OCHOBAHMIO, He papua 180°,

B C Hokazarenwctso [lyers ABCD —
Tpaneuus ¢ ocHoBanuaMH AD u BC (pucy-
Hok 54). Torna 4D || BC,a £ 4+ £ B =180

1 CBU}\&C'I'B}“ OJHOCTOPOHHUX YIJOB IpH

napajuiensHuix npaMeix AD u BC u cexymei

Pucynor 54 AB. CyMMa YIIoB TPAEHH, NPHIESKALIHX K

OCHOBAHMIO, He MoxkeT ObITh paeHa 180°. Eciu 0wl ona Obina paBua 180°,

TO YETHIPEXYTONBHHK ABCD Grint GBI NAPANIENOrPAMMOM, 4 9TO NPOTHEO-

peunT yenosHio, yto ABCD — Tpaneuus.

Teopewma (npuznax mpaneyuu). Ecin B 4eThIpexyroibHHKE CYM-

Ma YIJI0B, HPHIEKANHX K Kako#-1n00 cropone, pasua 180°, a cymma

€ro YIJ10B, NPHIEKANKX K coceaneii cropone, ne pasua 180° 1o ra-
KO Y4eThIPEXYIOJbHHK HBASETCH Tpaneuneil.

Hokazartensctro. [lycrs B HeThpex-

E, G yronsHuke AGEC cymma yrnos C u E, npune-

kammx k cropone CE, pasua 1807 (pucynok
55), a cymma yraoe 4 u C He pasua 180°. Yrawm

C u E spnawrcs D,U,HUCTI'JP{]HHI{MH IIpH IpA-

C A
Pucynor 55

Mmelx AC # GE n cexymeit CE. [To npuinaky
HAPANIENBHOCTH NpAMEX cTopoHsl 4C u GE
napannensHel. J|pe apyrue croponsl yersipexyronsiuka AG u CE ne na-
panienbHbl, TaK KaKk 0o yeinosuw £ .4 + 2 C # 180° CneaosartelisHo, de-
ThipexyroineHuk AGEC — Tpanenus.

Jokamure cAaMOCTOATENLHO Chaedyrolme ceoiicTsa (1) u npuinaku (2)
paBHOOEIPEHHOI Tpaneuuu:

1) B papHoGeIpeHHON TPANEUHN YIUIBI IPH OCHOBAHHMH B IHATOHA-

JIH pABHBI;




2) eciM B TPANEUHH PABHBLI YIJIbl HPH OCHOBAHHH JAH0O0 PABHBI
AHATOHAIH, TO OHA HBJIHETCH paBHobeIpeH O,

BOIIPOCHI

1. Hemy paBHa cyMMa YTIIOB, NpHIeKAHX k DoxkoBoil cTopoHe TpanenHu?
2. Jogawure, 4MTO YTALl NPH OCHOBAHHH HepaBHODEIpPEeHHOH Tpaneunu He
PABHEL

3. Jokamure, uTo JHarcHamu papHoOeApeHHOA Tpaneuuy pagHEL

YIPAAKHEHHA

¥posenn A
90. a) Jokaxkure, 4TO AHAIOHAMH TPANEUHMH B TOYKE MNEPECEHCHHs HE
JENATCH MONOTaM.
0) Jokaure, 4TO HETBIPEXYIOILHHK, BEPIITHHAMH KOTOPOIO ABIAKOT-
Csl CEpeiMHbI CTOPOH paBHOOEAPEHHON TPANELNH, NAPAILIENOrpaMM.
91. Muaronans AC tpaneunun ABCD nepnenjaukynspHa ee DOKOBOH
cropone CD. Ocuosanue BC pasno DokoBoi cropone 4B, £ A4DC =

= 55° Hailaure OCTANBHEIE YITLL YTOH TPANeLny.
Yposenn B

92. DM u CK — 6uccexrpucst yriaoe D u C tpaneuun ABCD ¢ ocHoBa-
Huamu AD u BC. Haiinure yron Mexiny 3THMH OHCCEKTPHCAMH.

93. Haiigure yrus papaodeapennoi tpaneuun ABCD ¢ Oonbmm oc-
HoBaHHem AD, ecnu 2~ C — 24 = 807,

94.Ilepumerp tpaneuuu pased 40 cM, MeHbIIEE OCHOBAHHE —
10 cm. Hepes koHel| MEHBIIET0 OCHOBAHUSA [IPOBEISHA NPAMAas, Napa-
nensHas Gokowoll cropone Tpaneunn. Hafiaure nepumerp nonyuen-
HOI'O TPEYTONLHHKL.

95. B pasnobeapennoit paneuun ABCD ¢ Gonsmwum ocnoannem AD
nepnenaukyisp BH nenur ocnosanune AD na orpesku 3,5 ¢ u 8.5 em.
Haiinure ocHOBAHMA STOH TpaneuHH.

96. B pasnobenpennoii Tpaneunn donsinee ocHoBanue 7,5 ¢Mm, Doko-
Bas cropoHa 2 oM, a ee octpeiil yron 60°. Haiigure nepumerp stoi

TpaltciHH.




¥posenn C

97. B rpaneunn ABCD ¢ boabumum ocnosanueM 4D nuaronans AC ne-
aut yron 4 nononam u AC L CD. Haiiaure cTOpoHE! 3TOH Tpaneuuu,
ecnu ee nepusmerp 25 em, a £ D = 60°,

98. JokaxuTe, 4TO €C/IM TPANEHA HMEET OCh CHMMETPHH, TO OHA PaB-

HOOeIpeHHas.

IMNPAKTHYECKOE 3AJTAHHE

Hauwt npa orpeska 6 cm # 4 cm. Hoctpolite, Henoneiya LHPKYIL W

AuHelKky: a) pomO, AMAroHalM KOTOPOro pPaBHBL JIAHHBIM OTPE3KAM:

0) napanienorpaMm ¢ JHAroHaIAMH 4 ¢M B 6 cM, OTIHYHEI oT pomba.




8. [locTpoenne 4eTHIPEXYIOJLHHKOB
HHPKYJIEM H JIHHEH KO

3 aaaya. lHocrpours poMO ¢ NOMOWIBIO LUPKYIIA M JIMHEHKH 110 ABYM

AAHHBIM OTPEZKAM, PABHBIM €0 JHATOHAIIAM,

Hano: AHanus:
n B
_—
. m )
MocTpouTb: pomb ABCD, A —9h C

ytobel AC=m, BD=n

Pucynor 56

Pewenue [Juaronann pomba B3aHMHO HEpPHEHIHKYIAPHEL H TOY-
KOI nepeceudeHus gensarca nononaM. Menonssyem 3710 cBOHCTBO A4 10-
crpoeHus pomda (pucyHok 56).

1) Pasnenum orpesok n nononam (pucynok 57, a).

2) Mocrpoum cepeauurbiii nepnedaukynsap K orpesky AC = m u obo-
3HauuM OykBOil O TOMKY NEpecedeHns ero ¢ UM OTPe3KoM (PHCYHOK 57,

i),
a) 6)

Pucynor 57




3) OrnomxumM Ha Cepe/IMHHOM NepneHAHKynipe oT Touku () no obe

CTOPOHEL OTHOCHTENBHO npaMoi AC orpeskn OB = 0D = én [Tpose-

aem orpesku AB, BC, CD n DA. Toraa yerbipexyronsHuk ABCD — pom6,
TAK KAK 110 HOCTPOCHUIO €0 JHATOHAIN NePHeHANKYIAPHBL M TOHKOI ne-
pecedeHMs IenaTes nononam. 3a1a4a HMeeT eHHCTBeHHOE PelleHHe, TaK
KAK K OTPE3IKY MOMKHO NPOBECTH TONBKD OJIMH CePeIMHHBIH NepleHIHKY-
JISP M HA JIyHe OT ero Ha4alld MOKHO OTIOKHUTE TOIBKO OJIHH OTPEIOK J1aH-

HOH JJIMHEL

YHNPAXKHEHHA

Yposens A

99.TloctpoiiTe ¢ NOMOWBIO LUMPKY/IS H JIMHEHKH NapaiienorpaMm:
a) 110 ABYM COCEIHMM CTOPOHAM M YINY M1y HHMH: ) 10 TaHHBIM

IMATOHAIAM H YTy MEHIY HHMH.
¥poeenn B

100. [TocTpoiiTe ¢ NOMOLUILIO UMPKYIS U IMHEHKH: a) KBAAPAT 110 €ro
auaroHany; 6) poM0 no ero JMArOHAIH M YINIY MEKIY CTOPOHOH M
HTOPOH JHATOHAIIBI).

Ypogens C

101. [Toctpoiite kBaapar, eciM JaH OTPEIOK, PABHBIL CYMMe JHAIOHA-
JIH € €ro CTOPOHOH.

102. a) [Tocrpoiite ¢ NOMOLBI UMPKYIA M JIHHEHKH NPAMOYTIOIBHYIO
TPANELHIO, €CH JAaHkbl ¢ DoblIee OCHOBAHME U DOKOBBLIE CTOPOHEL.
0) Henone3ys npu3daky napanienorpamma, nocrpoiite: 1) orpesox,
napaaienbHbi JaHHOH NpAMOi: 2) napanienorpaMm, eciu JaHel TPH

TOYEH, ABIRKIHECH ero BEPILIHHAMM.




9. Teopema ®ajeca

Teopema (meopema Pareca, opeanezpeveckozo yuenozo VI a. do
H. 3.). Ec/in Ha 0HOH H3 IBYX NPHMBIX OTJI0KHTE HOCAEI0BATEILHO
HECKOULKO PABHLIX OTPEIKOB H Heped HX KOHULI NPOBECTH Napali-
Je/ibHBI¢ HPHMbBIE, HEPeCceKa0ine BTOPYI0 NPHMYI0, TO OHH OTCERYT
HA ITOI NpAMOil paBuble Mexay codol oTpesKku.
Hokazarenscrso. [lycrs Ha npaMoil @ OTIOKEHB! PABHBIE OT-
peskn 4.4, 4,4, A.A,, ... 1 Hepes UX KOHLb! IIPOBEACHEI lTapaIebHbIE
NpAMBIE, KOTOPLIE NepecekaloT npamywo b B Toukax B, B,, B,, ... (pucy-
Hok 58). Tpebyerca pokaszare, uro orpesku B\B,, B.B,, BB, ... paBHhl
apyr apyry. Jokamxem, nanpumep, uro B B. = B B .
a) 6)
B A B

,q xl s
W ] e

/a /b /a /e

Pucyror 58

PaccMOTpHM cHauana cay4aii, Korja npaMele a U b napaniensHe (pu-
cynok 58, a). Torna A4, = BB, u 4,4, = BB, kak npoTHBONOIOMKHELE
croponsl napannenorpammos 4 B B A, w A, B B4, Tak kak 4 4, = 4.4,
tou B.B,=B.B,.

Ecnu npamele a u b ve napanienbHel, TO uepes Touky B, nposeaem
HPAMY ¢, NApaleNsHY0 npamoil a (pucynox 58, 6). Ona nepeceuer
npameie 4,8, u 4. B, B nexoroprix toukax M u N. Tak xak B.M = BN (no
AoKataHHoOMY Beime), To ABME, = ABNE, no ctopoHe M 1BYM IpHIE-
wauum k Hell yrnam (ZNB B = 2 MB B kak seprukansune, 2 B MB =
= ZB.NB, kxak Hakpecr NexallHe NpH NapajiensHelX npameix A4 B
u A8, u cexymei c). Orcwona cneayer, uro B B, = B.B,. Ananoru4so
MOKHO JI0OKa3ath, 410 B,B, = B. B, ut. 1.

3anaua L. Paigennts qaHubii oTpe3ok A8 Ha n paBHBIX yacTeil.




Pemenune L Iposenem nyu AC, He nexamui Ha npamoit AB.

2. O110MM HA HEM OT TOYKM A NMOCAEA0BATENLHO CTONLKO PABHBIX
orpeskos 4,4, 4,4, ..., A A, Ha CKOJIBKO PABHBIX YACTEH HYAKHO pasjie-
AHTE NaHHBI oTpesok AB (Hanpusmep, Ha pucynke 59 n = 5).

3. [lposenem nNpamMyio Yepes KOHEL NOCHEAHEr0 OTPE3Ka U TOUKY B.

A By B, B: Bs B

Pucynor 59
4. [TocTpoum npamele, npoxojaamue yepes Touku 4, A, ..., 4 una-
paLIeNLHELE YTOH DPAMO.
5. Touku B, B,, ..., B, |, nepeceueHus THX MPAMBIX ¢ oTpeskom A8,
no reopeme Qaneca paigenaT ero Ha 7 PABHEIX HACTEH.
A4 A
Ormerum, HAIPHMED, HTO 75~ = -, TAK KAK KAWK/0€ U3 ITHX OTHO-
IEHMH PABHO 7
Ecnu oTHOmEHIE ANHH ABYX OTPEIKOB -5~ PABHO OTHOLICHHIO JUTHH
SALEn

OTPE3KOB %, T orpeskn AB u CD HalkBAIOTCS NPOROPYHOHATLHBMU
I L
orpeskam 4 B, u C,D,. Hanpumep, ecnu AB = 15¢cm, 4 B, =20 ¢em, CD =

=12¢cm, CD = 16cMm, TO % = % = %? orpesku AB n CD nponop-

uHoHaneHe! oTpeskaM A B, u C,D,. [lonsTie nponopuHoHansHOCTH OT-
pPesKOB paccMmarpusaerca H uig Oonbiero ux yncna. Hanpumep, tpu ot1-
peska AB, CD n MK nponopunonansnet orpeskam 4 8, C.D, u M K, ec-

oy AB _ CD _ MK
.'“"l.| .E| C| DI -MI FLFI ’

Teopema (o nponopyuonarenwx ompezkax). Haparieasnnie
NpAMbIE, HEPECEKAIINE CTOPOHLL YIUIA, OTCEKAKT OT HHX HNpOLOpP-
UHOHANBHBIE OTPE3IKH.

.4




Horkazarenscreo. [lyers napannensusie npameie HM u H M,

nepecexaioT cropousl yriaa BAC (pucynok 60, a). Jokaxewm, uro iﬁ] =
L

PaccmorpuM cHauana ciydaid, KOrja MOXKHO BRIOPaTh TAKOH OTpe3ok
@, KOTOPBIH YKIaARIBAETCH L@/0e 4YHCcIo 1 pa3 Ha otpeske AH| u uenoe
uyucno m pas Ha otpeske AH. Torna AH, = na w AH = ma. llo reopeme
Daneca orperok AM| paigenuTcs Ha n PABHEIX OTPE3KOB, a oTpesok AM
Ha M PABHEIX 0Tpe3koB, OB0IHAYHM JNIMHY OJHOTO H3 TAKHX OTpe3kos b,
—na_a AH _ma _a

Lo 2 = . , oAl o pig o = =

roraa AM, = nb, AM = mb. Iloayunm: i e Ty P
g AH _ AH

CnenosarensHo, T T

a) B 6) B

M

& C

1 H 2”H1 H

Pucynor 60

[lycre orpeiok a yrkazaHHeiM oDpazoM BreiDpate Henw:s. Jloxamem
A, _ AH

cnocofOM OT HPOTHEHOTO, YTO H B 9TOM Cayqae AM =AM Honyerum,
_AH, |, AH AH, _ AH o . s
HTO # “q5f ¢ Hanpumep, AM, > T Bosbmem orpeszox AH, < AH,

TAKOMH, 41D % = EU,‘H; . Paspenum orpesok AH na Donkmoe uncno pae-

HEIX OTPe3KOB Tak, urtofel Ha orpeske H.H| Owinn touku nenenns (pu-

cynok 60, 6). Obo3Hauum oHy H3 HHX depes N u nposeaem NK || HM.
AN _ AH o ; 5

Ak = Ay Takkak AN=>AH, a AK < AM,,
AH: . AN . AH, . AH - y
AN < 3f » CeN0BATENRHO, 5 M < “+. Ho ato nporusopeunt pa-

AM
BEHCTBY AJ”_ = ,f”f THAYNT ONVUIEHHE HEBCPHO, 4 BEPHO PDABESHCTBO
Y AM T AM Fon PHO, PHOE

AH, _ AH
AM, =~ AM "

Toraa, KAk JOKA3aHO BhILI &

TO

Teo ptl‘ Mid JOKA3AaHH,




3anaua 2. Pasnenurs orpesok 4B na npa orpeska AX n XB rak, gro-

o AX =2
bl XBHE

Pewenune [posenem nyu AM, He nexamumii Ha npamoi AB, u Ha
ITOM J1YHe OTIOMMM HOCHEIOBATENBHO 5 PABHBIX OTPE3KOB (pHCYHOK 61,
a). 3arem koHey D nocnejHero oTpeska coeIMHUM OTPEIKOM € TOHKOH 5.
Yepes konen C proporo orpeska npoeeieM npamyw CX, napannensuyio

npaMoi BD. Ona nepeceuer orpesok AB B uckomodi Touke X, Takoii uro
AX _ 2
VB = 3270 CHEAYET i3 TEOPEeMbl 0 NPONOPUHOHAILHEIX 0TPE3KAX.

a)
A X B

Pucyror 61

3anaua 3. Hauw tpu orpeska: a, b, c. [locrpours vemeepmupii

" " Xl
NPONOPYHOHATLHBIL OMPE3OK X, TAKOH, 4TO = o

| &

c
Pewenwne [Jannyw nponopumio sanuumeM 8 Buge = . [locr-

b
POHM HDPOH3BOABLHELE yron BAC u oT ero BepliHHBL HA OJHOH CTOpOHE

e

ornomum oTpeskn AK = ¢ u KP = a, a Ha apyroii cropode — 0Tpesok
AD = b (pucynok 61, &). [Iposenem orpesox KD u nocrpoum npamyro PA,
esmy napamneneHyt. Torga orpesok DM = x, uto cnefyer M3 TeopeMsl
0 [IPONOPUHOHANEHBEIX OTPe3Kax (0OBACHHTE ITO CAMOCTOATENEHO).

3anaua 4. Jlokasare, 410 Ouccekmpuca mpeyzoibHuKa oeaum npo-
MUBONOAONCHYIO CROPOHY HA OMPEIKU, NPONOPYUOHATLHBIE APUIEHCA-
UM CIOPOHAM MPEVZoTbHUKA.

Hoxazartensctso. [Iyere CD — buccextpuca AABC, B koTOpOoM

BC=a, AC=b, DB = n, AD = m (pucynok 62). Jokaxem, 9to f: =b

n




Yepes touky 4 nposeiem NpaMyry, napannensnyw Guccexrpuce CD,
1 0bo3HadHM Touky M ee nepecedenus ¢ nydom BC. Torpa BCA — Baewn-
Huit yron A4CM. Tak kak BHEIIHHMH yrol TPeYrollkHHKa PABEH CyMMe
JABYX YITIOB TPEYIONEHHKA, HE CMEKHBIX € HUM, T0 £ BCA= £ CAM+ Z M.

Owwna ZM = ZBCA — ZCAM. Tlockoneky ZCAM = ZACD =
l

= -E-ABC'A (no ceoiicTBy Hakpect nexawux yrnos npu CD || AM u cexy-
me AC), To S M= é-iBCA = 2 CAM. Cnenosarensio, AACM — pasno-
beapennstii 4 AC = CM = b. 3nauut, 1o TeopeMe 0 NPONOPLUHOHANBHEIX

e b
OTPeIKaX — = —, 4TO H TPedOBANOCE JOKA3ATh.
nooom

B a C

n b M
HLA
Pucyuor 62
BOIIPOCHI

1. CihopmynupyiiTe H nokaxnTe Teopemy Paneca.
2. Kakne oTpe3ky HAZLIBAKOTCH DPONOPITHOHATEHEIMHT
3. CihopmynupyiiTe TeopeMy 0 IPONOPLUHOHATEHEIX OTPEZKAX.

YHOPAKHEHHSA

Yposenn A

103. a) Haiinure nponopunoHaibHele OTpeikn (pucyHok 59), oTHO-
2
LIEHHE KOTOPLIX paBHo: 1; 3 0) [Iponopunonanesl 14 oTpesku AB u

CD orpeskam MN u PK, econ: 1) AB=08cm, CD =4 e, MN =03 cm,
PK=15cm; 2YAB=Tm, CD=2 M, MN =3 m, PK = 10,5 m? Ecan
NPONOPUHOHAIBHEL, TO COCTABLTE NPONOPLHID.

B) Haiiaure HeniBecTHOE 3HaveHHe X M3 nponopuuu: 1) 5:x=4:7;
2)5:4=2x1:13,3)2:3=11:(x+3)

104. a) Pazjeanre QaHHBIH OTPEIOK MPH MOMOLIH HHPKY/IA H IMHEHKH
HA YKa3aHHOE YUCII0 paBHbIX yacreii: 1) 3; 2) 5.

0) Ha orpeske A8 nailanre touxy C takywo, ytobu AC: CB=2: 3.




8) Ha npamoii AB naiinure touky D rakyw, utobe 4D : DB =4 : 3.
PacecMmoTpHTe Bee BO3MOKHELE C1YHaH pacnonomenus toyek A, Bu D.
¥posenn B
105. a) Orpeszok AB, papuriii 98 cM, paijielleH Ha TPH OTpelKa, Npo-
nopunoHaneHeix uncaas: 1) 2; 4; 8; 2) 3; 4; 5. Halinure nnuny kam-
J0T0 OTPE3Ka.
0) Ha orpeske AC = d ormeuena touka B rakas, uto 48 : BC=x: y.
Bripasure nnunael otpeskoe A8 u BC yepead, x u y.
B) Orpesok AN — OGuccextpuca A4ABC co croponamu AB = 12 cm,
BC =22 cm, AC =21 cm. Haidinure BN u NC.
106. a) B napannenorpamme ABCD ormedens cepennnnl £ u F ero
cropod 4D u BC coorsercreenno. llpoeenenn orpesxu BE u DF.
JokazuTe, 4T0 3TH OTPE3KH JAenst Anaronaib AC Ha TPH PABHBIE YACTH.
0) B napannenorpamme 4ABCD AC = 15 em. Cepeauna M cropoHns 48
cog/IMHeHa oTpe3koM ¢ sepnHoil D. Halinure ortpesku, Ha kotopele
DM nennr quarodans AC.
107. a) Yepes cepeauny M cropoust BC tpeyroasuuka ABC npo-
BejeHa npaMmas MN, napannensuas BA u nepecekaiomas CTOPOHY
AC B Touke N. Ha neii ortnomen orpezok NK = MN. Hokamute, uro
ABMK — napannenorpaMm.
0) Ha cropone AC rpeyronsnuka ABC ormeuena touka M tak, uro
AM : MC = 4 : 5, [loctpoen orpesok MN || AB, NeBC. Haiigure nnn-
Hy oTpeika NB, ecnn CB =45 cm.
¥posenus C
108. a) Jokamure, 4TO NpAMas, NPOXOARILAR HEPES CEPEAHHEL JIMATD-
Haseit papHoDeApeHHON TpaneunH, o0pa3yeT ¢ PABHLIMH CTOPOHAMM
PABHBIE YITIBL
0) Janw Tpu otpeska: a, b, . [locrpoiite yeTBepTeii NPONOPLUHOHANL-

s 2 r + +
HBIH OTPE30K X TAKOH, 4TO! ” i =4 3 b & 2} = ib =4 e LE

NPAKTHYECKOE 3AJTAHHE

[Mocrpoiite Tpeyroneunk ABC u orMersTe cepeannnl M u N ero cro-

pod AB u BC coorsercreenno. Hamepere orpeikn MN u AC u cpaBan-

TS HX.




10. CpenHsast THHHSA TPEYIroJBHHKA

Cpedueii aunuen mpeyzoabHUKG HAIBIBASTCA OTPEI0K, COEIMHAHI-
LLlHﬁ CEPEAHHBl ABYX ero CTOPOH. T}'.IE}-’I'UJII:HHK HMeeT TpH {JPE,EI,HHE J1H-
HHH (pHCyHOK 63).
€

A f B

Pucynox 63 Pucynor 64

Teopema (ceolicmeo cpedueit nunuu mpeveoisnura). Cpeansan
JHHHH TPEYIrOJIbBHHKA NAPALIEdbLHA 'I'PE'I'hEﬁ CTOPOHE TPEYIOJIBHHKL
H paBHA €€ NOJI0BHHE,

Hoxazareansctno. Yepes cepenuny E orpeska AC nposenem
£D || AB. Toraa no teopeme ®aneca CD = DB (pucynok 64). Takum 06-
pazoM, cpeansas auuua ED tpeyronsiuka ACB napaniensHa cropoHe AB.
[Tpopenem eme oany cpeaHow auHuio DF tpeyroasuuxa, DF || AC.
Yerwpexyroneuuk AEDF — napannenorpamm. [lo ceolicrey napanneno-
rpamma ED = AF, a rak kak AF = FB no reopeme daneca, to ED = é—AB.
Teopema nokazana.

H13 reopembl @aneca ciaeayer, ymo eciu ompezox, KOHYb KOmopo-
20 NPUHAOIEHCAM 0BYM CHIOPOHAM MPEY2OIbHUKA, NAPAileien mpembei
CMOPoHe I OGUH U3 €20 KOHYOS — cepedutd chopoHbl, Mo OH AETAEmcA
cpeduell AUHUER MPeY2oabHUKL. B

3anaua 1. Yepes cepenuny M cropo-

Hel AB A4BC npopelieHa npamas, napajiieisb-
Haf cropode BC M nepecexkawman cropony 4C

B Touke N (pucynok 65). Ha sroii npamoii otno-

pl

#eH orpesok ND = MN. Jlokamure, uro ND =
= é BC, LNAM = ZDCN, ZAMN = ZNDC.

Pucyuor 65




Hoxazarensctro. AN = NC (no reopeme @aneca). Cnegosa-
tensHo, MN — cpeanssa nuaua AABC u MN = ;—BC =ND. AAMN=ACDN

110 1IePBOMY NPH3IHAKY paBeHcTBa TpeyroisHukoB (MN = ND, AN = NC,
LANM = £ CND). B pagHEIX TPeyronbBHHKAX NPOTHE PABHEIX CTOPOH Jle-
WAT paBHBIE YT, CliefoBaTenslo, £ 1 =22, a 23 =24,

3anaua 2. Jad BRNYKIBIH 4eTRIPEXYTIONLHHEK, AHAIOHANH KOTOPO-
ro paBHel @ ¥ b. YCTAHOBHTE BHI M HAHTH NEPHMETP HEThIPEXYIOJILHH-
Kd, BEPUIHHAMY KOTOPOI'O ABIAKTCHA CEPEAHHBI CTOPOH JIAHHOI'O YEThIPeX-
YIONBEHHEKA.

Pewenune [yers B uernipexyroasnuke ABCD AC=a, BD = b, Tou-
kn E, F, G, H — cepenunst ero cropon (pucysok 66). [lpoeenem orpesok

EF—peanow nuHui0 AABC. Torna EF || ACn EF= % - AC= é—a. [Tposegem
orpesok GH — cpeanww munuwy A4DC. Torpa

B
GH || ACu GH = % - AC= +-a. Honysunn EF || GH u

E F EF=GH. CnepoparellsHo, yeThpexyroaeHuk EFGH -
¢ apaLIenorpamMm (no npH3HAKY NapaLIeNnorpaMMa).

é Ananornuno nonyuaem FG = EH = éb Torna nepu-

MeTp napanienorpamsa EFGH pasen a + b.
O reer. [lapannenorpaMm ¢ HEPHMETPOM, paB-

Pucyror 66
HbIM a + b,

BOIIPOCHI

1. Haiite onpenenenue cpeqHei THHHH TPEyTONEHHKA,

2. ChopMynupyiiTe H NOKQKHTE TEOPEMY O CPEeIHEH THHHH TPEYTOILHHKL,
3. Hdokamute, 9T0 NpAMad, NpOBedeHHAA Yepe3 Cepe/HHY CTOPOHEL Tpey-
FONBHHKA DAPATIeNEHO IPYTroi ero CTOPOHE, JeMHT TPETEH CTOPOHY MoMNo-
JIAM.

YINPAKHEHHU A

¥Ypoeenws A
109. Paccroanue OT TOYKH NEpeceyeHHs IHATOHAICH NPAMOYTOIbHH-
K4 A0 Ooasliedl cToponsl pasao 2.5 cm. Haiinure MeHBIIYVIO CTOPOHY

nps M{J}-’FUJII:HHK?:.




110, Jlan TpeyronbHHK, CTOPOHEL KOTOPOro paeBHel 8 oM, 5 cM, 7 oM.
Haiinure nepumerp TpeyroibHHKA, BEPIIMHAMH KOTOPOIO SBISKOTCA
Cepe/IMHBL CTOPOH AAHHOIO TPEYTrONLHHKA.

¥posenn B
111. Haiiaure nepuMerp npaMoyroibHHKAa, BIMCAHHOIO B paBHoDe-
JAPEHHBIH NPAMOYIONbHBIH TPEYroAbHUK, €CIAH: 4) KATET TPeyrob-
Huka 6 cm (pucyHok 67, a); 0) runoTeHy’a TPeyroibHHUKA PABHA

45 cm (pucyHok 67, 6).

a) 6)
Bs
M“ N S T
ATk ¢ E° P F

Pucynor 67
112. B pasuobeapennonm tpeyroasuuke ABC cropous A8 u BC pas-
Hel, ED — cpeanss nuHu#A, napannenssas AC, DF — cpennas nuHus,
napamnensnas AB. Jlokamure, yro rpeyroasuuku BED u DFC pagubl.
113. Jlokaxure, 4T0: a) CEPEeMHBI CTOPOH NPAMOYIOJIBHUKA ABJIAIOT-
¢ BepuinHamu pombda: 0) cepeintbl CTOpPoH pomOa ABIAIOTCA BEPIIN-
HAMH HPAMOYIOJIBHHEKA.
¥posens C

114. a) Ha wkonenol gocke ormedeHsl Tpu todku 4, B, €, ne ne-
Kawue Ha oaHoi npamoii. [Iposeaurte yepes Touky 4, ¢ NOMOILLIO
LUHPKYJIH M IHHEHKH NPAMYI0, napaniensuyo npamoit BC, nenoneiys
CBOHCTBO CpeHe IMHNH TPEeYTrONIbHUEKA.

0) C noMOmbLI0 UHPKYIA M JHHEHKH NOCTPOHTE TPEYrOJIbHUK, €CIH

JdHHBIE TPH TOMKH — CEPELHHLI €r0 CTOPOH.

NPAKTHYECKOE 3AJJAHHE .

[TocTpoiiTe TpANEUHIO U OTPEIOK, COCAHHAIOMN cepe/iutbl ee DOKO-

BhIX E'l'l};]ﬂ]-!. MEMEPETE 3TOT OTPpE3OK H OCHOBAHHA TPHHEL{HH. CP}IBHI{TE

AIHHY 3TOrO GTPE]IEE[ C C}fMM{Jﬁ AJNHH OCHOBAHKH 'E']ITHI'IELI,HH.




11. Cpeansis THHHS TPaneUHH

Cpedueit Tunueii mpaneyun Ha3bIBACTCH OTPE30K, COSIHHAID NI ce-
pesnHbl e DOKOBLIX CTOPOH.
Teopewma Cpeansisi AHHHH TPANCUHH HAPALIEIBLHA €€ OCHOBA-
HHHM H PABHA HX NOJAYCYMME.
Hoxazartensctso. [lycrs uernpexyronsunk ABCD — tpaneuus,
B kotopol AB || DC u MK — cpeauss nununa (pucydok 68). [lposenem
ayua DK, kotopetii nepecekaet vy A8 B touxe X. Toraa ADCK = AYBK
Mo BTOPOMY NPH3HAKY paBeHcTBa TpeyronsHukos (CK = KB no yenoeumw,
£ CKD = £ BKX xak seprukansusie, £ DCK = 2 KBX kak HakpecT Jexa-
wHe 1pu DC || AB u cexymei CB). Orcona DK = KX,
D c [Monyunnu, uro MK — cpeanas nu-
uus A4DX. [lo ceolicTey cpenneit nu-
MN uun Tpeyronsuuka MK || AX. Tak kak
/ AX || DC, o MK || DC (aee npamsie
MK u DC, napannensHble Tperbei
A B X

npaMol 4X, napannensust). [lo ceoi-
Pucynor 68

MK = i AX= é (4B + BX). 3amenus otpesox BX Ha paBHBIl eMy OTpe30K

DC, noayunm MK = 1,— ‘(A8 + DC). Teopema nokaszana.

3anaua 1. Jokasars, uro ecnn OHCCEKTPHCH YIIIOB NPH MEHbLIEM

CTBY CPEﬂ.HEﬁ JTHHHH  TPEYIOJIbHHKA

OCHOBAHHHM TPANeLHH epecekaTcs Ha 0obleM ee OCHOBAHHH, TO JUIH-
Ha DOJIBIIEr0 OCHOBAHHUA PABHA CYMME J/IHH DOKOBBIX CTOPOH TPAICLIHH.
C Hokaszsarensctrso. Ilycrs

nana tpaneuus ABCD, DE u CE —

Ouccexkrpucet yrinos D u C, E — tou-

Kil NEePECEYEHMA ITHX 6HCCEKTPHC] E

A E B nemur Ha ocnHoBanun AB (pHCyHOK
Pucynor 69 69). Hoxamem, uto AB = 4D + BC.

1y DC || AB, DE — cexywas, noyromy £ CDE = Z AED, tak xak »tu
yriel — HakpeeT nexamune. ADAE — papnobeapennsii, tak kak £ ADE =
= ZAED, Orcopa cnenyer, yro 4E = AD.




2y DC || AB, CE — cexyuias, nosromy ZDCE = £ BEC, tak kak 3TH
yriel — Hakpect nexaumue, ACBE — pasnobeapennslii, Tak kak £ BCE =
= Z BEC. Otcropa cneayer, urto BE = BC.
3VAB=AE + EB=AD + BC, uro u 1peboBa10CE JOKA3ATS.
3anaqa 2. Jlokasars, 4TO JQIHHA OTPEe3Kd,
COSHHAKLIErD CepeldHHbl AHArOHaleH Tpane- D C
LHH, PABHA NOIYPAZHOCTH JJHH €& OCHOBAHMIL.
Hoxasareascteo [lycrs nana tpane-

uua ABCD, AC u BD — ee nuaronanu, a Eu F —

ux cepeaunel (pueynok 70). Hokamesm, uro EF =

Pucynor 71}
=+ (4B-DO).

1) Cepeanny GokoBoi croponsl CB obosnaunum Oykeoil N u npose-
nem orpesok FN. Tak kak CE = EA4, orpesox EN apnserca cpeiHei 1HHH-
eil AACB, nosromy EN = % AB.

2) Tak xak BF = FD, BN = NC, 1o orpesok FN sBisercs cpeanei nu-
uuei ADBC, nosromy FN = ; DC.

3) Touka F nexur Ha orpeske EN, tak kak EN napannenen 48 u EN
napamnenen DC, a N — cepennna BC, 1o no reopeme Paneca NE orcexa-
eT Ha npamoil BD paeHele oTpe3ku, T. €. NPOXOAHT uHepes cepennny B0,

Toury F.

4) EF = EN— FN = S4B — $DC = $(4B - DC), uro  tpeGosanoch

JOKA3ATh.
3anaqa 3. B papHoOepeHHON TpanelHn AHAIOHANL JSIHT OCTPHLIl
yron nononam. [lepumerp tpaneunn pasen 112 ¢m, a OCHOBAHUA OTHOCAT-

ca kak 3 : 5. Haiitu jummny cpeiueil AHHHH TPANELHH.




Pewenune. Ilycre nana pasuodenpennas
rpaneuns ABCD, AB = DC, DB — ee nuaronans,
E £LADB= 2 CDB, EF —cpeanas THHUA, B

AD ~ 5
. (pucyHnok 71). OBo3HauuM ANHHY 0JIHOH HacTH
R D x ¢M, Torga BC = 3x em, AD = 5x em. BC || AD,
Pucynox 71
- BD — cekywasn, ZADEB = £ CBD, tak kak st

yriel — sakpect nexaue. ACBD — pasnobepennniii, tak kak £ CDB =
= 2 CBD. Otcwaa cneayer, uro BC = DC = 3x ¢m, anaugur, A8 = 3x ca.
[Mo yenosuw 3anaun 4B + BC+ CD+ AD = 112 ¢m.

CocTaBuM M pelIuM ypaBHEHHE!

Ix+3x+Ix+5x=112,

14x=112,x=8.

Torpa BC =3 - 8 =24 (cm),

AD =5-8 =40 (cm).

EF = 3(AD + BC) = 5(40 + 24) = 32 (cm).

Oreer 32 cm.
BOIIPOCHI -

1. Yto HazelRAOT cpeaHeil THHHel TpaneHn?
2. Chopmynupyiite H TOKAKHTE TEOPEMY O CpelHel NTHHHH TpaneunH.

YIIPAKHEHH A
¥posenn A

115. Konus oTpeski, pacnolokeHHOro no 0jHy CTOPOHY OT NPAMOIi,
¥lalleHsl OT Hee Ha paccrosdna 6 M 1 10 em. Ha kakom paccroannn
OT T0H NPAMOH HAXOAHTCH CepeliHHA YTOro oTpeska?
116. a) Jokamure, 4To CPe/iHAR IHHHUA TPANELUHMH JENHT KOKAYI e
JMATOHAIL MOMOTAM,
0) bonslnee ocnoBanue Tpaneuun umeer auay 14 em. Hafigure qnu-
HY €€ MEHBIIEro OCHOBAHMA, €CIIH PACCTOAHME MEKIY CepejHHaMu
AMAroHaneH TPaneuHu paBHO 3 oM.

¥poeenn B

117. Jaua tpaneuus ¢ ocHoBanuaMu 5 cm u 14 em. Pasnennrte oany

3 DOKOBBIX CTOPOH Ha 3 PABHBIE HACTH H H3 TOYEK OEJCHHA ITPOBEAH-




Te K Apyroii GOKoBoH CTOPOHE OTPEIKH, NApalielbHEE OCHOBAHHID.
Haiinure JIHHEL 9THX OTPE3KOB.

118. Haiiaure OCHOBaHMA TPANELHH, €CIIH €€ CPe/IHAA THHUA PaBHA
16 ¢M 1 jenuTca AHArOHANLIO HA HACTH, PA3HOCTL KOTOPLIX paBHa
6 cM.

119. Haiiaure anuuy Ooxopoil croponsl pasHoOeIpeHHONH Tpane-
LIHH, EC/IM OHA PABHA €€ CPeJIHEeH JIMHUH, a IEPUMETP TPanelUHH paseH
24 cm.

120. IlpamoyronsHas Tpaneuus JAeJNTCA JAHATOHANBLI) HA IPAMO-
YIOIbHEIH ¥ PaBHOCTOPOHHHMIT TpeyronsHukn. Halaure cpennwio
JHHHI TPaneUuy, eciH NEPHMETP PABHOCTOPOHHErO TPeyrojbHHKA
paBen 27 am.

121. a) Haiiaure cpeaniow nHHHIO paeHoOeApEeHHOH TpaneuHH, 1Ha-
POHAIM KOTOPOH NEPHEHINKYIAPHBL, 4 PACCTOAHME MEXY €€ OCHOBA-
HUAMM paBHO 1 jM.

0) Cpennas JIMHUA TPANCHHH JEIMTCA €€ JAMArOHANBI) HA YACTH, paB-
Hele 2 ¢M ¥ 5 cM. BriMHCIHTE YIB! TPANELUHK, eclii Kaxknas u3 ee 00-

KOBEIX CTOPOH paBHa 6 cM.
Yposenn C

122, a) Oana u3 (HaroHanei Tpaneny JeIHT e€ CPeHIOI THHHID Ha
yacti 5 em 1 10 em. Haiinure nepuMeTp Tpaneumu, eciu ee JHaroHamu
nekat Ha GMCCEKTPHCAX OCTPBIX YITIOB.

0) B rpaneunn ABCD ¢ ocnopanuamu ADn BC 2D =307, BC= 10 cm.
[Ipamble AB u DC nepecexatores noj npaMeim yraom. Haiiaure aim-
HY DOKOBOH CTOPOHBI AB Tpaneuuu, €Ciim ee CpejiHAs JIMHUA paBHA
16 em.

123. BepHo niH, 4TO, €CIH OTPE3OK, KOHIBI KOTOPOro NPHHAIEKAT
DOKOBBIM CTOPOHAM TPANELHH, PABEH IIOJYCYMME €€ OCHOBaHUIL, TO

OH ABngerTces ee cpeaneil nuuuei? Oreer obbacHuTE.

NPAKTHYECKOE 3AJJAHHE

HUETPUrITﬂ T}'IIG}’I‘UJ’II:HI:[ﬁ TPEYIOJBHHK H BCE €I'0 BBICOTHL. Yro Bl

MOMETE CHA3dTE O BIAHMHOM FH{JII{}.‘-IB}KEHHH NpAMBIX, COOCPHEAIIHY 3TH

BEICOTRI?




12. 3amMeuare/ibHbIC TOUKH TPEYroJbHHKA

B 7 knacce B npouecce J0Ka3aTelbCTBA TEOPEMbl 00 OKPYKHOCTH,
OIMCAHHON OKOIO TPeyroibHHKA, OBUIO YCTAHOBIEHO, 4TO cepedulnbie
RHEPREHOUKVAAPE K CROPOHAM MPEVZoIbHUKG NEPeceraromei & 00Hol
MOYKE — YEHMPE OKPYNCHOCHIU, ONUCAHHOL OKOT0 Hezo. A NPH 10KA3a-
TEABCTEE TEOPEMEL 00 OKPYKHOCTH, BIIMCAHHONH B TPEYIOILHHK, YCTAHOB-
JEHO, YTO OUCCEKMPUCH] MPEVZOIBHUKA NEPECEKAIONCH 6 OOHOL NMOYKE —
YEHMPE OKPYHCHOCMU, GRUCAHHOU & HEZO.

Teopema. Tpu npsambie, cogepaaline BLICOTH TPEYIOJIbHHKA,
MeEPECEKANITCH B OAHOH TOUKE.

Hokaszarenscrso. [lycre nam npoumssoibHbll TPeyroibHHK
ABC u AK, BH, CP — ero suicotnl. [lpoeenem uepes sepmunn 4, B, C
TPEYTOABHHKA NPAMBIE, HAPANIENEHEIE HPOTHBOICHKALINM CTOPOHAM,
H 0D03HAYMM TOYKH HX nepeceuenun 4, B, C| (pucynok 72). B napanne-
norpammax AB CB u ACA B pagnbl NpoTHBONONOKHEIE CTOPOHL: 4B =
= 8,C = CA,. Cneposarensno, C — cepenuna cropous B A4,

B, ¢ A
K

G

Pucynor 72

AHanoruyHo, paccMmarpupas napamenorpammsl ACA B u ACBC,,
CBC A u CBAB |, priacHAEM, 4TO TOYKH 5 1 4 SBIAIOTCA CepeIMHAMH CTO-
pon A C u B C, coorsercreenno. CleloBaTeIbHO, IPAMBIE, COJIEPKALLHE
BeicoThl AK, BH, CF tpeyronsnuka ABC, aBasTes CepeiMHHBIMH nep-
NEeHAHKYIAPaMU K CTOpoHaMm TpeyroinsHuka 4 B, C|, a Takue nupamele ne-

pecekawTes B oaHoi Touke, Teopema nokasana.




a) 6) 8)

Pucynor 73

Touka nepeceueHus NPAMBIX, COACPHKALMX BBICOTHI TPEYIOJILHHKA,
HAZBIBASTCH €0 OPMOYEeHMPOoM. DTa TOUKA JIEKHT BHYTPH TPEYTOJILHHEKA,
BC/IM OH OCTPOYIONbHBIH (pHCYHOK 73, a); cOBnajaeT ¢ BEpIMHONH nps-
MOI0 yI7a, eciH OH NPAMOYTIOasHBIH (PHCYHOK 73, 6); pacnolomkeHa BHe
TPeyroIbHHKA, €CIH OH TYNOYTONbHLIL (pucyHoK 73, 8).

Teopema Meinansl TPeyroJbHHKA [EPECEKANTCH B OQHOMH
TOUKE, KOTOPAA JEJHT KAKIYH HI HHX B OTHOLUEHHH 2: 1, cunras or
BEpPUIHHBL.

Hdorkazarenwcreo. [Iyers nan AABC. [lpoeenem ero MeauaHs
AM 1 BN u 06o3naumuM ux Touky nepecederus O (pucynok 74, a). Torna
orpeiok MN — cpeanas nuana A4BC. Ormerum cepenuns H u K orpes-
koB (OB u 04 cooreercreenno. Orpesok HK — cpeanas nuaua AOAB. [lo

cBOicTBY cpeaHed nuHuK Tpeyronsuuka MN||AB, MN = %AB: HK || 4B,

HK = L 4B CnepoparenbHo, derbipexyroasuunk KHMN — napanaeno-

2
rpamu, B Hem OM = OK, OH = ON. Torpa umeem % = f—f % = ?—

a) 6) B

A N C A N C
Pucynor 74




[Iposeaem meauany CF AABC. Obosnauum touky () ee nepeceue-
Hus ¢ meananoi BN (pucynok 74, 6). Ormerum cepeauny £ orpeska O,C
H YCTAHOBHM, 4TO deThipexyronsHuk FHEN — napannenorpasMm, a To4ka
O, neauT 3TH MeMAaHbl B OTHOWEHHH 2 @ |, cuuTas OT BeplnH (caenaiiTe
3T0 caMocToaTelsHo). CrenoeaTtensHo, Touka () coBnajaer ¢ Toukol O,
TO €CTh MeHAHEL TPEYTOJLHHKA NEPECceKAOTCd B 0/IHOH TOYKe, KOTOpas
ACAHT KOKAYK H3 HUX B OTHOMEHHH 2 & |, CUHTas OT BEPLINHEL

Toukn nepecedenus: mMeduagn TPEYrolbHUKA, cepeduHNbIX NepneHdu-
KVAAPOE K CTOPOHAM TPEYIOIbHUKA, NPAMBIX, COACPKAUIMX GbICOMBL TPE-
YIOIBHHKA, Olccekmpuc TPeyrolbHHKA HAIBIBAOT JAMENAMETbHBMU

moyKAMi TPCYTIOJIbHHELD.

BOIIPOCHI

HokaxuTte, 9T0: a) cepeJHHHBIE NepNeHIHKYIAPEL K CTOPOHAM TPeyroib-
HMKA TepeceKarTcd B OAHoH ToMxe, 6) MenHaHRL TPEYTOABHHEA Nepece-
KATcAd B OJHOH TOUKEe, B) OMCCEKTPHCH TPEYTONBHHKA IEPECceKarnTes
B OJHOH TOMKE! I') NPAMBIE, COAEPHKALIHE BRICOTEI TPEYTONBHHKA, Tepecera-
KITCA B OJHOH TOUKE.

YHOPAKHEHHA

Yposenn A
124, a) Touka O — uentp BnucanHoii 8 A4BC oxpyxuoctu. Haiinure
£ C tpeyronbHuka, ecnn £ A0B = 1287,
0) Bricora pasHocTOpoHHero TpeyroisHuka pasHa 4.2 cm. Haiinnre
PACCTOAHHE OT TOMKH NepecedeHus GHCCEKTPHE TPEYTOJIBHHEA 10 ero
CTOPOHEL.

¥posenn B

125. Yepes ueHtp BruucadHoi B TpeyroasHuk AB8C OKpyKHOCTH Npo-
BedeHa npamas PK, napannensnas cropode AC (PedB, KeBCO).
Hokamure, uro PK = AP + KC.

126. a) YceranoBuTe BHJ TPEYTOIBHHKA, B KOTOPOM OHA H3 €0 Bep-
LIHH H UEHTPLI ONHCAHHON H BIMCAHHOH OKPYKHOCTEH NeKaT HA 011-

HOH pAMOI.




0) Halianre HauMeHbIIMI pajiHyC Kpyra, H3 KOTOPOro MOXKHO BhIpe-
34Th PABHOCTOPOHHHUIE TPEYTrONbHHEK ¢ nepuMerpom 60 cm.

127. CepenuHHble nepneHaukysapel k croponam AC u BC tpey-
ronsHuka ABC nepecekawores B Touxke (), nexauleit Ha cropone AB.
Horkamxure, uto: a) A0 =08;0) L C=24+ £B.

128. a) Cropona BC pasnoOenpennoro tpeyronsuuka ABC pasna
20 cm. Haiigure ero ocnoeanne AB, ecau cepe/IMHHBIHA HEPIEHIHKY-
asp k orpesky BC nepecekaer cropony AC B touke D u nepumerp
Tpeyronsuuka ABD pasen 32 em.

0) B pasnobeapennom AABC £ 4 = 120°, BM u CN mennanst, O — ux
Touka nepecevenns. M3 rouxn O nposenen orpesok OK || BC, KEAB.
Haiiaure A0, ecnu BK = 4 cm.

129. B pasnoOeApeHHOM TPEYroibHHKE JIBE MEIHAHBI PABHBEL 8 CM
# 10 cym. Moser nu ero Dokoeas ctopoHa OwiTe paBuoi 12 em? Oreer
obBACHUTE.

130. a) [locrpoiite TpeyroibHHK N0 JAHHBIM €0 CTOPOHE @ M MeHA-
HAM /1 U 71, NPOBE/IEHHEIM K JIBYM APYIHM CTOPOHAM.

0) bekcynran nocrpoun tpeyronsHuk ABC u B Hem touky O nepece-
YEHHA ME/HaH. 3aTe€M OH OCTABMII OT HTOr0 TPEYIOJIbHHKA TOINLKO TOY-
ku A, B, O n npeanoxun CantaHar BOCCTAHOBHTL TPeyroiabHUK. Ona ¢
3agade yenemHo ciipaeniace. Kak ona sro cnenana?

B) Manuka nocrpouna tpeyronsnuk ABC, cepenunm M n N ero cro-
pos AC 1 BC cooTBeTCTBEHHO H TOYKY K nepecedeHus orpeskos AN
H BM. 3areM 0HA OCTABHIA OT TOr0 TPEYIOIBHHKA TONBKO TOUKH M,
N, K n npeanoxuia Epmkany soccranoButs TpeyroisHuk. Kak on mo-
KeT PELIHTE 3TY 3a1auy?

Ypoaens C

131. [MocrpoiitTe OKpYXKHOCTE ¢ LEHTPOM B Touke O M paiHycom
3 cm, ee quamerp AD u xopawm 4B = 4 ¢m, DC = 3 oM, nemamue no
0jHy cTopony ot npamoit AD. [Tpu nomowmn o1Ho# auHeKH nocTpoii-
TE NPAMYH), NEPHEHHKYIAPHYID AD 1 npoxoasiyto yepes Touky ne-
pecedenus npaMeix A8 u DC.




13. ¥YnpakHeHH# HA NOBTOpPEHHE MO TeMe
«MHOroyro/ibHHKH.
Hecnenopanne 4eThbIpexXyroJibHHKORY

Yposenn A

132. a) Bepuo nu, yro: 1) cepeauusl cTOpoH paBHoOeApEeHHOIO Tpe-
YrOALHHKA SBASIOTCA BEPLIMHAMH JAPYroro paBHOOEIPEHHOro Tpe-
YrOJIbHHKA: 2) €CH OTPE30K NapajUielieH CTOPOHE TPEeYroJbHHKA
H paBeH e¢ NOJNOBHHE, TO OH ABNAETCH ero cpeaseit nununei? Otser
obocHyiiTe.

0) Jokaxure, 4TO BepIIMHBI TPEYIOJLHHKA PABHOYIANEHBI OT Nps-
MOii, npoxoasuet yepes cepeaHHEl IBYX ero CTOpPoH.

B) Haitaure nepumerp napannenorpamma ABCD, B kotopom £ ADC =
= 150° u cymma paccroanuii ot Toukn B jno cropon AD u DC pasna

O oM.
¥posenn B

133. Cxonbko NpHPOJAHBIX
NAMATHHKOB HAXOHTCH
B Ka3aXCTAHCKOM  HallM-
oHankHOM napke «Kok-
MIETAY», BCAM HX KOIHYe-
CTBO BBRIPAKACTCH HHCIOM,
NO/IYHEHHBIM B OTBETE 3d-
naun? «Haiinure nepumerp
pomba ¢ yrnom 120°, ecnu

eI MOHbLOAA JHATOHAIB

[MTpupodusill napi Koxwemay

paBHa 3.25 cm».

134. a) M3 oanoil TouKH OKPYAKHOCTH NPOBE/IEHE! BE BIAHMHO Hep-
NeHAMKYIApHLIE Xopakl. Haligure ux 1umHbL, €CH OHM yj1aneHsl o1
LUEHTPa OKPYKHOCTH Ha 2 M U 5 M.

0) dan pasnobenpennstii TpeyronsHuk ¢ yrinoM 1207 u fokosoii cro-

ponoii, pagHoii 4 em. [ToctpoiiTe TpeyrolbHUK, CHMMETPHYHELH JaHHO-




MY OTHOCHTENILHO NPAMOiL, cofepsaleii ero ocHoeanne. YcTaHoBUTE
B/ NMONYHHBIIETOCH YETRIPEXYTOABHHKA M HAHIMTE ero MeHBUIYIO
AHATOHATE.

135. [lan BeInyKABIi 4eTRIpEXYTONLHHK. BRIICHHTE, NPpH KAKHX yeio-
BUAX YETBIPEXYTOALHHK, BEPHIHHAMH KOTOPOI0 ABIAIOTCH CEPeHHBL
CTOPOH JAHHOI'O YEeTHIPEXYIroNsHUKA, DyaeT:

a) npaMoyroasHukoM: 0) KBaapatom; B) pombom.

136. a) B napannenorpamme ABCD Guccexrpuca AL nenur cropony
BC na orpesku BL = 3 em, LC = 5 e, Jokamure, 4T0 4eTRIPEXYTOb-
Huk ALCD asnserca Tpaneunei ¥ HallaMTe ANHHY €€ CPeHeH THHHH,
0) Auaronanu pomba ABCD nepecexaworea B touke 0. Toukn M u N —
cepejinHbl ero ctopod AD u CD coorsercreenno. Halianre nepumerp
yethipexyronsHuka MOND, ecin AB = 5 em.

B) Ha croponax AB u BC rpeyroasuuka 4BC ormedeHEl COOTBET-
creeHHo Touku M u N takue, uro BM : MA=BN : NC=1:2. Haitnure
MN, ecin AC =12 cm.

137. a) OcHoBanua Tpaneuuu paBHel ¢ M p (p = c). Halinure anuny
OTPE3Ka, COSAHHAKIIEr0 CEPe/IMHBI €€ JHaroHaNei.

0) Paznennrte gaHHBIH OTPE30K Ha JBe YacTH B oTHowenuu: 1) 1 : 2;

23 :4.
; ! e A g ath _ect+d. a—b _c—d
B},HGK-I}KHTE,'-ITUELHHb-d.'_'lﬂ.l} B s | it

¥poaenn C

138. Jokamure, 4ro: a) OTPE3OK, COSAMHAIIIMI OCHOBAHMA JBYX
BBICOT, IIPOBECHHBIX K DOKOBBIM CTOPOHAM paBHOOEIPEHHOIO Tpe-
YIOJNbHHKA, APAUIe/ed OCHOBAHMK TpeyroibHuka: ©0) Onccexrpu-
Chl YIUIOB MApajlielorpaMMa O CTOpoHaMu ¢ H p (¢ > p) obpaiywr
IIpH NepeceyeH NPAMOYIOIbHHK, AHAMOHAIL KOTOPOI'O PABHA € — P
B) B HETBIPEXYTIOJILHHKE CEPe/HHBl AHAroHanel 1 TOYKA NepecedeHus
IPAMEIX, POXOJALNINX YEPEes CePEIHHBL €ro NPOTHBOMNONOMKHBIX CTO-

POH, JIeXAT HA OAHOH HPAMOH.




NPOBEPL CELA!

139. 1A) B pombe ABCD yron CAD pageun 35°. Haiiqure yrae pomGa.
2B) B rpaneunn ABCD ¢ ocnoBanuamu AD u BC uepes rouky C npo-
BeJ/IeHa paMas, napannenstan Hokosoii cropone AB u nepecexaioman
ocHosane AD B rouke £, AD =12 ¢m, DE = 4 ¢m, a nepumerp Tpane-
uun paeex 33 eM. Jokamure, uro ABCE — napannenorpaMs H BeIMHC-
nauTe nepumMerp rpeyronsiuka DEC.

3B) B napannenorpamme ABCD ot Toukn O — nepecedeHs JHATOHA-
neit Ha nyde 4 otnoxken orpeszok OM = OB, a na nyue OC oTioxeH
orpesok (OH = OB. lokaxkure, uro yernpexyronsiuk MBHD apnser-
CH NPAMOYIOIBEHHEOM.

4C) B rpaneuun ABCD ¢ OGonbmum ocuosaunem AD AC 1 CD,
£ BAC= £ CAD. Haiiaure anuny orpeska AD, ecan nepumerp tpane-
uuu pased 20 e, a £D = 60°.

5C) Hana rpaneuns ABCD. [lpn nomMowmn uMpkyns M JIMHEHKH I10-

CTPOITE OTPE30K, PABHBIH OJIHOH TPETH €€ CPe/IHEeH THHHH,

NPAKTHYECKOE 3AJJAHHE

[Toctpoiite npamoyroaeHetil TpeyronsHik ABC ¢ npaMeim yrnom C.

M3 kakoii-nndo Toukn D ero runotedyisl npoeeiuTe nepnedaukynap DH
k katery AC. Hameprre otpeskn AC, AB, AH u AD. CpapHuTe 0OTHOIIE-
AC Al

AR " AD-

HHA




3TO HHTEPECHO!

YugHHe © HeTBIPEXYTOIBHHEAX W HX
CBOHCTBAX HMEETCA B IePBLIX IECTH KHATax
«Hauan» Erknnga. Hanowenue Teopun 3Ha-
HHTENBHO OTAHYAETCA OT cOBpeMeHHoro. B
ka0 KHHIE EHa4alne JalTca BCe onpene-
nennd (Ao 20 u bonsie), 3aTeM GopMyIHpPY-
HOTCA TEOPEMEL, KOTOPEIE HA3LIBAKITCA NPe-
nokeHHaAMH. JIoKA3ATENBCTBO TEOPEM H3TIA-
raercd noeecTeoBaTensHo. [lpencraeneHue
0 TEKCTE AT CHSIYIOIIHE NPHMEpPLl H3
neproii kaurn: «Onpegenenne 22, H3 wetwi-

PEXCTOPOHHMX (GHTYP KBAJPAT €CTh Ta, KO-
TOpas PABHOCTOPOHHAA H OPAMOYTOIEHAN.

P. Hexapm

[Tpennoxenne 34. B obpazopaHHEIX mapain-
JMenkHEIMH JTHHHAMH MA0MaaAx (napanie-
NOTpaMMax) paBHE NPOTHEOMOIOMKHEIE CTOPOHE! H YR,

Ha npoTs#eHHH MHOTHX CTOAETHH
«Hauana» Epxiuaa nepeniceBalIHCE
H NEepeH3IaBaAlHCE BO MHOTHX CTpaHax,
OKA3EIBAA OFPOMHOE BAHAHHE HAa reoMe-
TpHueckoe obpazoeanue moaeil. Ilo neii
H3IYHAMH FEOMETPHIO H OyAYIIHE 3IHAME-
HUTBIE yueHkle, HanpuMep, Pene Jderapt,
Huronaii Meanoews Jlobaverckuii, BHeC-
IHe DONBIIOH BEIAN B Pa3iBHTHE FEOME-
TPHH KAK HAYKH.

Hudghopuauuwo o «Havanaxy Escnuda
U PO MUY KRUES 8 38NN 2e0Mem-

prn watidume & Humepueme. H. H. Tobaueaciiiti




[1. COOTHOLUEHHUA MEAK /1Y CTOPOHAMH
U YTJIAMHM ITPAMOYI'OJIBHOI'O
TPEYT'OJIBHUKA

B pesyabrare HIYHeHHs pa3iena HAl0

INATE
* ONpedeieHHd CHEYCA, KOCHHYCA, TaH-
refca # KOTAHFEHCA OCTPOTO YTNa;

= reopemy [ludaropa n reopemy, obpar-
HYIO 2H]

* OCHOBHOE TPHTOHOMETPHUECKOE TOM-
ASCTEO M CNSICTEHA H3 Hero;

* SHAMEMHA TPHTOHOMETPHYECKHX (yHK-
nuit yroos 30°, 457, 607;

* OCHOBHLIE METOILI

PeMIEHAA  TIPAMO-

YIONLHEX TPEYTOINLHHKOE.

YMETE
* HAXOAUTE IHAUESHHA TPHIOHOMETPHYE-
crux pynruni ot 0° a0 90°;

* CTPOHTE YTIL N0 JAHHLIM THAYEHHAM
HX TPHIOHOMETPHYSCKHX fyHrimii;

= nToKainBatk Teopemy Indaropa;

= npuMenats:  Teopemy [Indaropa n
TEopeMYy, 0BpaTHYD e, TPHrOHOMETPH-
YeCKHe TOMOECTBA H CBOHCTEA TPHIO-
HOMETPHUSCKHX PYHKIRI 0CTpOTO YTIA
I8 PENIeHHA 3a7184;

* IPHMEHATL TPHFOHOMETPHYECKHE
HYHKIHHE OCTPOro yrioa And Haxomoe-
HHA VIEMEHTOB MPAMOYTOIBHOTD Tpe-

NVIONEHKA.




14. Kocunye ocTporo yria

Bossmenm kakoii-uubyas octTpeiii yron, nanpumep, £ BAC = a (pucy-
Hok 75, a). Ha cropone 4B yraa orMeTHM NpoH3BOILHYIO Touky M u no-

crpoum nepnenaukynap MH x cropone AC. Ionyunm npaMoyroibHbli

TpeyroisHuk MAH. OtHomenne ﬂ;

BHCHT OT Bblﬁﬂ}'.l}.l TOYKH a'll'if.. HTO ClHedver 13 TeopeMbl (4] nponopUHoHaIb-

CTOPOH IO TpEYIrolbHHEA HE 3i-

HEIX OTpe3kax. Baae apyroi octpetii yron DAC, pasueii § (pueynok 75, 6),

AHATOMHYHO MONY4YHM, 4TO OTHOLIEHHE % He 3aBHCHT OT BhIDOpa TOU-
ku N Ha cropoHe AD. 3HauuT, KAXKAOMY OCTPOMY YINY NPAMOYIOILHOIO
TPEYIOUIbHHKA COOTBETCTBYET TONRKO OJIHO OTHOIEHHE KaTeTa, K KOTOPOo-
MY NPHISHHNT 3TOT YIod, K €ro HNoTeHyse. 310 OTHOLIEHHE HA3LIBACTCR
KOCUHYCOM OCTPOI0 YIia NpaMoyrolbHOrO TPEYTolbHHKA.

a) 6) i D

B B

a A
" ¢ K¢

FPucynox 75

KocHHYCOM 0CTPOro yria npaMoyroibHOro TpeyroibHHKa Ha3blBaeT-
CH OTHOUIEHHE NPUISKALIEro KareTa K runorenyse. Obosnavaerca: cos A
(nmm cos £ .4, unm cos £ MAH, pucynok 75, a).

Janaua B npaMmoyronsHom TpeyroinsHuke ABC (pucynox 76)
ZC=90° 24 =060 CH-ero BeicoTa.

a) Hokasars, uro cos £ BCH = cos 2 A; §) nailtu cos 2~ BCH.

Pemwmenwue. Tak xak £ 8 = 30°, ro £ BCH = 60°, CrnejnosarensHo,

cos £ BCH = cos £.4. B npamoyroneHom ABHC karer CH pasen nono-

CH _03BC _ 1
BC = BC  2°

BuHe runorenyssl BC. Toraa cos £ZBCH =




Y 60*
B H A
Pucyuor 76
OreerT. i
BOINPOCHKI -
1. Hro HAZBIEAETCA KOCHHYCOM OCTPOTO YIIa NPAMOYIOILHOTD TPEeVIOIbHH-
Ka?

2, Joxamure, 4TO €CIH OCTPRIH YT04 0JHOTO NPAMOYTONEHOID TPEYTOIEHH-
Ka PABEH OCTPOMY VIV APYTOTO NPAMOYTOAEHOTD TPEyroIbHHKED, TO KOCH-
HYCBI THX YTJIOB PABHEI.

YINPAKHEHHA
¥poaenn A

140. B npamoyronsiom AABC £2C = 90°, 4B = 6 em, AC = 4 em,
MN — cpenusa nuuus TpeyronsHuka (Me 48, Ne CB). Halianre kocu-
Hyec:a) £4;0) ZNMB.
141. B paenobeapennom AMNK ocnoBanne MK = 10 em, NK =13 cm,
AeMN, BENK, nupuuem AB || MK n M4 : AN =3 : 2. Haiiaure kocu-
Hyc: a) ZM; 6) ZNBA.
142, a) Jlan npamoyroneustit ADFG, B kotopom £ G =90°, £ D =307,
Haiinure kocunye £ F.
0) Haiinre KOCHHYC yriia paBHOCTOPOHHETO TPEYroJbHHKA.

¥poaenv B
143. Jau ksagpar ABCD co croponoi, pasnoii 1, n nposenena ero
anaroHans B0, pasHas /2. Yemy pasen kocunyc yrna 8DA?
144. B npamoyroinsHoM AABC £2C =907, 4B = 20 em, AC = 16 em,
CB = 12 em. Haiiaure: a) KOCHHYC MEHBIIErO OCTPOro yria; 0) cymmy

KBAOPATOB KOCHHYCOR OCTPRIX YTIOB.




145. B npaMoyroasHOM TPeyroibHHKE FMNOTeHY3d paBHa 15 om,
a karetsl — 9 cm w1 12 M. Haiinure: a) kocunye doasliero ocrporo
yria; §) CyMMY KOCHMHYCOB OCTPHIX YIJIOB.

146. a) B npamoyronsHoM TpeyroikHHKE KaTeT paBed 8 cM, 4 KOCH-
HYC npuaekamero kK Hemy yraa pasen 0.8, Haliaure ero runorenysy.
0) B npamMoyrojikHOM TPeyrojisHHKE FHOOTEHY3a paga 15 eM, a kocu-
HYC OJHOTO U3 ocTpeix yrioe pasex 0.6, Haiinnre karer, k kotopomy

NPHIEKHT ITOT YIOIL.
¥posens C

147. a) Ha cropone 4B octporo yrna B4 C ornosen otpesok AK, pas-
Hetii 10 ¢M, # oTMedeHa ero cepeanHa — Touka M. [lpoexuns orpesxa
MK na npamyio AC paeua 3 em. Haligure xoeunye yrna BAC,

0) Orpesok AB jmnoit 12 e pasgenend roukamu M u N ua Tpu pas-
ueie yact. [lpoexkuns orpeska MN na nyu AC pasna 2 cm. Haiigure
kocuHyc yrna BAC.

B) Ha kaxnoi n3 cropon keagpara MNPK ¢ nepumerpom 40 cm no-
CTPOEHBI PABHOCTOPOHHHE TPEYIONBHHKH, HE HMEHWIIHE ¢ HHUM 00-
KX BHYTpeHHUX Touek. Haitaure (¢ Tounocrsio g0 0,1 em) nepumerp
ueThIpexyroibHukd ABCH, BeplINHAMH KOTOPOIr0 ABIHKTCH TPEThH

BEPIHHHBLL 3THX TPE}'T{JIII:HI{I{{}B.

NPAKTHYECKOE 3AJAHHE

HGCTPUﬁTE llpHMﬂ}fl'ﬂﬂhHHﬁ TPEYIOIBHHE, H3IMEPLTE €I'0 KATEThL M I'H-

NOTEHY3Y. C].'}ﬂEHHTE CYMMY KBAJAPATOBR OJIHH KATETOB C KBAJAPaTOM J1J1H-

HBI FTHIIOTEHY 3L 3TOIG TPEYTIOIBHHK.




15. Teopema Iludaropa u reopema, odbpaTHan ei

Teopema MHupazopa (dpesnecpeveckozo yuenozo Vil a. do n. 3.).
KpajaparT JHHB FHIOTEHYIBI HPAMOYIOJLHOIO TPEYIOJILHHKA pa-
BEH CYMME KBEAAPATOB LJIHH €I'0 KATETOB.

HorkazatensctBo. [lycre aaH npaMOyrolsHeIH TPEYroOlbHHK
ABC ¢ npambiv yrnom C. Jokamem, uro AB° = AC* + BC®.

[lposeaem ero Buicory CH (pucynor 77). PaceMmoTpum npaMoyrois-

Hele Tpeyronsuukn AHC n ACE. [lo onpeaeneHHI0 KOCHHYCA OCTPOIO yI-

. - : ey Rl
Jdd NMPAMOYTONBHOMD TPEYNOJUbBHHED HMECEM: COS5 - AC = AR OTCHY A

AC*=AB - AH.
C

H

Pucynor 77

H3 npamoyroneHeix tpeyroasiukos BHC u BCA noayuum: cos B =
= B = BC orxyna BC? = 4B - BH.

Torna AC*+ BC*=AB - AH+ AB - BH=AB - (AH+BH)=AB - AB=
= AB’. Teopema noxaszaua.

[Ipu pokaszarenscree teopemel [Tudaropa ncnonszoBanucs nponop-

uy AH _ AC  BH _ BC
UHH “4c ~ AB " BC ~ AB

SbIBAKYTCH CPEeAHHMH INMPpONOPLHHOHAIBHBIMH MEHIY UTPEHKHMH AH AB u

. B Taknx nponopunax orpeskun AC u BC Ha-

BH, AB cooreercreenno. Takum o0paioM. YCTAHOBIEHOD, YTO B NPAMOY-
rOJIBHOM TPEYTONBHUKE KAmem ecib cpedHee nponopyuoHaibHOE MeN-
OV SUROMEHYIOU U €20 RPOEKYUEN HA 2UNOMERY3Y.

Teopema (oOpamunas meopenme [uhazopa). Ecin B Tpeyroib-
HHKE KBAAPAT [IMHL HEKOTOPOil CTOPOHLI PABEH CYMMe KBA/IPATOR
JUIHH IBYX APYIHX CTOPOH, TO 3TOT TPEYIoJALHHK — IPAMOY 01 bHbII.




a) 6)

A Ay
?
C B G B
Pucynor 78

Hdorxazareasctso. [lyers 8 AABC (pucynok 78) cTOpoHE Tako-
BBl 4T0 AB* = AC* + CB°. lokamxem, uro £ C = 90°. [lna 510ro nocrponm
npamoi yroa C, ¥ Ha ero cTopoHax otnomuM otpesku C 4, =C4u C B =
= CB. Ha ocnosauun teopemsl [ndaropa 4 B = 4 C° + C B’ nin
AB>=AC*+ CB* = AB°. losromy AB = A,B,. Torna AABC = A4 B C,
(o Tpem croponam). M3 paBeHcTBa 3THX TPEYTONBHHKOBE CHEAVET, 4TO
£C = 2C=90° Takum obpazom, A4BC — npamoyroneuetii. Teopema
OKa3aHA,

3anayqa OnHa cTOPOHA NPAMOYTOABHHKA Ha 4 oM Donklue Apyroi,
a CYMMa pACCTOAHMH OT TOYKM HEpecedeHHs JHArOHAaleH HNpAMOYIolib-
HHKa 10 3THX cropod pasHa |4 cm. Haittu nnmny amaronanm npaso-
YIOIBHHEKA.

Pewenue [yers nan npaMoyronsiuk ABCD, quaroHaau KOTopo-
ro nepecekatores B touke O (pucynok 79). [Ipoeesem uz touxn O nep-
nenaukynapst OM u OK k croponam 4D u 4B, Obosnauum OM = x cm,
torga OK = (14 — x) em. Tak Kak AHATOHAIH NPAMOYIONBHUKA PABHEL H
TOUKOH NepeceyeHns JeIATCA NOI01aM, TO B pas- C

HoOe/IpeHHBIX TpeyronsHuKax AOB u AQD Brico-
el OK u OM apnarca MegManaMui, T. €. TOYKH Kl.14-

K u M — cepenunsr cropod AB u AD tpeyrons- 4 X
Huka ABD. Cnenoearensno, otpeskn KO u OM — A m F D
cpeaHHe NTHHHH TpeyronsHnka ABD. Torna AB = Pucynow 79

=2-OM=2xcm, AD=2 - KO = (28 - 2x) cm.

[lo yenosuw AD — AB =4 cm, toects 28 — 2x — 2x =4, orkyna x = 6.
Torpa AB =12 em, AD = 16 cm. dnaronans BD npamoyronenuka ABCD
naxoanm us A4BD no reopeme [Mudaropa: BD* = AB*+AD* = 12° + 16" =
= 400, cnenoparensro, 80 = 20 cm.

OreerT 20 cm.




BOIIPOCHI

1. Chopmynupyiite 0 goxaxuTe Teopemy ITudaropa.

2. Chopumynupyiite n nokaxuTe TEopeMy, obpaTayo Teopeme [ludaropa.

YINPAKHEHHHA

Yposens A

148. a) Momuo nu Ha ocHosanun teopeMel [lundaropa yreepsxnarts,
YTO TPEYroALHUE co cTopoHaMu 6 cm, 8 ey u 10 eM apnseTca npamo-
YIONBHBIMT

0) Mokuo 1M yTBEPHKIATh, YTO TPEYIOJBHHK €O cropoHamu 12 oM,
15 ¢m 1 9 em — npamoyronsHelii? Ecin MOKHO, TO HA OCHOBAHMH Ka-
KOH TeopeMbl?

B) Kak Ha MeCTHOCTH MOKHO NOCTPOMTE OPAMOH YIoJl, HCHOABIYH
LIMATAT, HA KOTOPOM y3naMHi oTMedensl 1.5 M, 2 M1 2,5 m?

149. a) Bepro nu, 4ro ecnu 118 TpeyroisHHKa ¢ DonklIeH cTOpOHOH
@ H JABYMS JIPYTHMH CTOPOHAMH b M ¢ HE BBIIOJHACTCA PABEHCTBO
¢’ +b° = a’, To OH He ABASETCSA NPAMOYTONBHBIMT

6) Bo cxonbko pa’ yBeIMUHTCH THIOTEHY3A NPAMOYIONBHOIO Tpe-
YIOJIbHHKA, €C/IH KakK/1blH 13 €r0 KaTeTOB YBENHYNTCH B n pas?

B) Ha ckonbKO NpOLUEHTOB YBEIHYHTCH THIOTEHY A IPAMOYIOABHOIO
TPEYro/ibHHKA, €C/IH KakK/bli ero karer ypeanuuts Ha 10 %?

150. a) B pasrobeipeHHOM DPAMOYIOIBHOM TPEYIOILHHKE FHIOTE-
Hy3a paBHa 3 aM. YeMmy paBHB! KATETEI HTOr0 TPEYroiabHuKa?

0) B npamoyronsiom AABC £2C = 90° AC = 3 am, cos B =
Haitnure CB u AB.

8
17"

¥posenn B
151. a) B pasnobeapennoil Tpaneuu ocHOBAHUA paBHel 8 amu 14 am,
Beicota Tpaneunn 4 . Halinnre GokoByo cTOpoHy Tpaneumu.
0) Haiianre auaroHans NpAMOYIOABHHKA, €CIH €ro NEPHMETD PaBeH
56 cM, a pa3sHOCTL CTOPOH 4 cM.

B) daun npaMoyronednk ABCD co croponaMu 7 ¢M 1 24 M 1 noctpo-




eHul ToukH A, n C|, cumMerpuunsie ToukaM 4 n C 0THOCHTENRHO 1Ipa-
moit BD. Hokamure, uto 44,CC, — npaMOyroisHHK W HaiiauTe ero
auaronans 4,C .

152, a) Auaronanu pomda pasus 6 am 1 8 am. Hailnure ero cropony.
0) [Mepumerp pomba pasen 52 ¢M, 0AHA M3 ero AMaroHaneil pasHa
10 em. Haiiaure Bropyro auarosHans poma.

153. a) Jlecruuua anuHoi 13 M npucTapieHa K CTEHe TAK, YTO HHXK-
HHil ee KOHEL OTCTOMT OT cTeHbl Ha 5 M. Ha kakoit BeicoTe HaxoauTes
APYTOil KOHel NecTHHb?

0) MectHnua anuuoit 5 M ynupaercs OJHMM KOHIOM B CTEHY, 4 BTO-
poil ¢ KOHel OTCTOMT OT CTeHbl Ha 3 M. Ecnu BTOpoii KOHel necTHH-
LBl OJA0ABHHYTh K CTEHE Ha | M, TO CTAHET JIH BBILIE HA CTONILKO kKe
ge nepewti konen?

154. Haiinure Bruicory BD neyckarnoll kpeimm (pucynok 80), ecau
crponuna A8 u BC pamuoil 15 m onuparores xva danky AC nnuuoi
24 m.

155. Tlepnenaukynap, NpoBeACHHBIH H3 BEPUIHHEL TYIOrO YIria poM-
Oa, JeMT ero CTOPOHY Ha OTpesku AauHoil 4 cv u 8 oM. Halinnre ama-
rosanu pomba.

156. B uernipexyronenuke ABCDBC=15cm, B
CD=9cem, AD=13em, BD=12cm, LCDE =

= ZABD. Haiinure cropony AB.

157. a) B ksagpare ABCD co croponoii 12 cm

Touku M u K — cepeaunst cropon A8 u AD co- A 5 c

oreercreeHHo. Haiiaure cropoHsl Tpeyrois-
Pucyrox 8i}

uuka MCK.
0) B npamoyronsnom tpeyroasiuke ABC ZC = 90° ZB = 60°,
BC=5cem, M € AC, npuuem CM : AM =1 : 2. Halinure nnuny orpes-
ka MN, napannensnoro 4B, rae N € BC.

8) B npamoyroneuuke ABCD AD =3 e, AB = 2 cm, N — cepeanna
croponsl CD, M = BC, npuuesm BM : MC =2 : 1. JokaxuTte, uto Tpe-
yronsHHK AMN npamoyroasHelii U HalignTe € TOYHOCTRIO 10 17 ero

MEHBIIHH OCTPHRIL yrou.




158. a) [lepnenaukynsp, NpoBeJeHHLIH W3 BEPUIMHBL NapaIeno-
IpaMMa K €10 AHArOHAIM, ACNIHT 3TY JHAIOHAIL HA OTPE3KH JJIHHOI
6 am u 15 am. Haliaure UIHHEBL CTOPOH NapanienorpaMma, eciau pai-
HOCTL JBYX M3 HHX paBHa 7 aM.
0) Han npamoyronsnuk ABCD n touka X Ha ero cropoue BC. Jloka-
wute, uto AX*+ XC'=BX* + X[,
B) B npamoyronsuuke ABCD AB =2 ¢cm, BC = 23 em. K ero anaro-
Hanu AC nposejen nepnenaukynsap BH. Haitanre ornomenne AH : HC.
r) Haliaure BEICOTY NPAMOYTONBHOTO TPEYIONLHUKA, IPOBEICHHYID K
IHIIOTEHYE, €C/IH BI0 KaTeThl paBHbl 3 e u 4 cMm.

¥Ypogens C
159. a) K okpyxuocru paauyca 10 cMm nposejieHa kacaTelbHas U Ha
HeH oTMedeHa Touka A, paccTosHME OT KOTOpoH no Onmkailwmei
K Hell TOuKH OKpyxHOCTH pasHo 16 em. Haliaute paccrosanue o1 Tou-
KH A 10 TOUKH KaCcaHUA.
0) Haiiaure (¢ tounocteio g0 0,1 cm) paguyc OKpYKHOCTH, ONHCAH-
HOH 0KO0JI0 paBHOOEAPEHHOIO TPEyroibHUKA ¢ DOKOBOH CTOPOHOM
6 ¢M 1 OcHOBaHHEM 4 CM.
B) Haiignre paccrosnue Memily TOYKAMM NEPECEUEHHA ABYX OKPYXK-
HOCTEH, paanycsl KoTopeix pasHel 17 em u 10 cm, a paceroanue Mex-
ay ux penrpamu 21 em.
160. a) Buipesxkere 13 OyMard npaMoyroiesHHK €O CTOpoHaMu 9 oM
u 4 cm. PazpesibTe ero Ha TPH TAKHX NPAMOYTONBHHMKA, 4TODR M3 HHX
MOKHO OBLIO COCTABHTE KBAJIPAT.
0) Jokaxure, 4T0 B IPAMOYIO/IBHOM TPEYTOJILHHKE YTPOSHHAR IHIIO-

TEHY3d DonkLIE }",EI,BUEI-II-I{in CY¥MMbl KATCTOR.

NPAKTHYECKOE 3AJJAHHE

[Toctpoiite npavoyroasHeiil TpeyroasHik ABC ¢ npamem yriaom C.

M1 kakoii-nudo Toukn D ero runoTenyisl nposeinTe nepnedaurynap DH
k karery AC. Uamepere orpesku AC, AB, AH u AD. Cpasuure orHoue-

uns: a) 55y 2L a) B gL B) 2C gyl
' AB & AD” AC & AH” BC & DH-




16. Tpuronomerpuyeckue PyHKUHH OCTPOro yriia

[Mycrs nan ocrpeiii yron, vanpumep, £ BAC = a (pucyHok 81, a). Ha

cTopoHe A8 yrna oTMeTHM NPOHIBOIBHYI TOuky M 1 nOCTpOHM neprneH-
M

aukynap MH k cropone AC. [lokakem, 4T0 OTHOUIEHHE CTOPOH AN -

MOYIOABHOrO TpeyroneHuka MAH ue 3asucut ot Bebopa Touku M, ne-

noaeiya reopemy Iudaropa.

MH _ /AM — A _ [ (Al (AT,

AM AM Y AM
M, SO A, (R
AM, AM, VAN,
; Fe e Pyt Y o Jy AR PR e
[Tockonsky AM ~ AM Ccosa, 1o e {AM] " 1 (AM;) , che
JOBATEIIEHO E=M
A *AM  AM,

Baas apyroii octpriii yron DAC, paeumii f (pucyHok 81, 6), anano-

IHYHO NONYYHM, 9TO OTHOINEHHE % HE 3aBHCHT OT BeIDOpa TOuKM K
Ha cTOpoHE AD. 3HAUNT, KAKIOMY OCTPOMY YIIY NPAMOYIOILHOIO TPey-
rOJIbHHKA COOTBETCTBYET TOJIBKO OJIHO OTHOIIEHHE KATETA, IPOTHBOIEKA-
LEr0 YTOMY YIIY, K €10 FHIIOTEHY3e, DTO OTHOUICHHE HA3BIBAKOT CUHVCOM

E}CTPUI‘G YIiad IIPHMG_‘,I’I‘DJI:HUI’ID TPE}I’I'GHI:HHK&.

a)

|
|
|
I
Hy C

FPucynor 81

CHH}’EDM IIJ{J'I'P{JI'U yriaa IIPRMG}'I‘U.‘II:HIIJI’U TPE}'I'U."II:HHKH HAd3BIBACT-
CH OTHOLIEHHE NPOTHEOICHAINErD KaTETd K FHIIOTEHY3C. Obosnavaercs:

sin 4, HanpuMep, sin 4 = % (pucynok 82).




AH _ AH, MH _ MH . MH _ MH
AM ~ AM. Y AM T AM, YTy

M1 pasencre

AH _ AH,
MH ~ MH,

HX HA3LIBAKT COOTBETCTBEHHO MAaRseHCOM H KOMMaHeeHC oM ﬂCTPUI'{J yria

AH ~ AH,

. 3HAUMUT, H ¥TH OTHOIIEHUA HE JABHCAT 0T BuIDOpa Touku M,

HNPAMOYTOIBHOTO TPEYIOJIbHHEKA.

Tanrencom oCcTporo yriaa OpAMOYIOABHOIO TPEYrOJbHHKA HAalbl-
BAETCH OTHOLICHHE NPOTHROMEKALIEIO KATETA K NPHICKALIEMY KaTery.
Obosnauaerca: tg 4, nanpumep, tg 4 = ig (pucyHok 82).

Koranrescom ocTporo yriia NpaMOyroibHOIO TPEYroJIbHHEA HAalbl-
BAETCH OTHOLICHHE NPHISKALIEr0 KATETa K NPOTHBOJICKALIEMY KaTETy.
Obosnavaercs: ctg A, Hanpumep, ctg A = % (pucyHoK 82).

HMrak, yCTAHOBIEHO, 4TO KAXKAOMY OCTPOMY YTy MOMKHO NOCTABHTE B
COOTBETCTBHE OJHD FHAYEHHE KA 00 M1 HYeThIpEX PACCMOTPEHHBIX OT-
HowmeHui. [ToaToMy MOKHO C€lIaTh BBIBOJ, 4TO 9TH OTHOIIEHHA CTOPOH
NPAMOYTOIBHOTO TPEYIONEHHKA ABNAIOTCA (PYHKLHAMH €0 0CTPOro yria.
OTH (PYHKUHH HA3LIBAKOTCA MPUZOHOMEMPUYECKUMU (PYHKYUAMU OCMPO-
20 yaid.

Tak kak yrnet yacto 0003IHAYAKTCR CTPOHHBIMH OYKBAMH I'PEHECKOTO
anaeuTa, TO X TPUrOHOMETpHYECKHEe (PYHKLMH 3aIIHCEIBAKTCHA, HANPH-
Mep, TAK: sin & (4uTaeTes: cHHyc ansda); cos f (kocunyc bera); tg y (Tan-

I'eHe raMma); ctg J (KoTaHreHe aensta).

B
c a sina:?; tga=§;
(o] i b. Ct a= -b_
A " C cosa=g; ga=g
Pucyuor 82

Cnogo UTPHIOHOMETRHAR IPOHCXOANT OT CAO0B «TPHIOHOHR, 9T0 O03-
HAYAET B IIEPEBD.-'IE C FPE‘-IECIEGI"O A3bIKA TPEYIrOJbHHE, H «METPCOY — HI-

MEPAID.




3anaua 1. B npamoyronsnom AABC kater AC = 4.8 cm, a runore-
uys3a AR =52 cum. Haiitu sin 4.

Pemenue sind= ig (pucynok 82). Karer BC naiigem no reope-

me [undaropa:

gin 4 = 2__ = 5

s 532 13°

Orser. i3

3anaua 2. Jokasate, 4ro ecnu u3 nwdoi toukn O OKpPYKHO-

CTH NpOBECTH K ee auaMmerpy 4B nepnennuxynap CH, 1o %=%

(Orpesok CH — cpeduun nponopyuoHaibuelli Mexay ortpeskamu AH
u BH.)

Pucynor 83

Jdoxazarensctso. [lposegem orpeskn C4 u CB, torga A4CE —
HPAMOYTOABHEIH, TdK KAK €ro MelMaHid, NPOBeleHHas K cropoHe AB,

paeua ee nonosuue, £ ACE = 90° (pucynox 83). B stoMm TpeyroakHuke

LZACH = ZCBA; tg 2 ACH = gﬁ tgLCBA = gﬁ . Tak Kak TaHreHCHl
AH _ CH
CH ~ BH"®

':-:]TM\L’TI‘II!u-'!f HTO AJIA BRIMMCIEHMH IlpHGﬂH}KEHthK FHAYUCHHI TPHIOHO-

PABHBIX OCTPLIX ¥TTIOB DABHBL, TO

METPHHECKHX 'Ll.}}"HIEuHr‘I OCTPLIX YIJIOB B NPHIOKEHHH HMEHTCH '!'HﬁJIHLI,I:-I

(crp. 157-158).




BOIPOCHI -

1. Hro HA3BIBAGTCA CHHYCOM, TAHI@HCOM, KOTAHIEHCOM OCTPOTO VI NPAMO-
YrOABHOrO TPeyrobHHKA T

2z OKAEHTE, 9TO CIg o6 = —
il BA=

rae o — OCTPBI YTOL.

YHOPAKHEHHA

Yposenn A

161. B npamoyroisHOM TpeyrolbHHKE KaTeThl paBHel 12 cm u 16 cM.
Haiinqure: a) cunyc Golbuiero oCTporo yria TpeyrojibHHKa:; 0) cym-
MY CHHYCOB OCTPBIX YIJIOB! B) TAHI'€HC OJIHOIO H3 OCTPBIX YIUIOB;
I') HPOHIBEICHHE TAHIEHCOB OCTPLIX YIUIOB; J1) CYMMY KBaJpaToB CH-
HYCd M KOCHHYCA KaiJ0Io M3 OCTPHIX YITIOB: €) NPOHIBEEHHE TAH-
reHCcd H KOTAHTEHC Kask/10I0 U3 OCTPHIX YIUIOB.

162. B npaMoyronsHOM TPeyrojbHHKE THIOTeHY3a pasHa 15 oM,
a 0JinH K3 Katetos 9 cm. Haliaure: a) cHHYC MeHbIIErO OCTPOro yria
TpeyroibHHKa; 0) CYMMY KBAJIPATOB CHHYCOB OCTpPBIX YITIOB; B) CyM-
MY TAHI'EHCA M KOTAHI'CHCA OJHOIO W3 OCTPBIX YITIOB: I') KBAJAPAT CYM-

MEl CHHYCH H KOCHHYCA KaI0T0 W3 OCTPLIX YIJIOB.
¥poaenn B

163. a) Haiinnre HeM3BecTHRIE KATET M FHIIOTEHY3Y NPAMOYIOIEHOI'O
TPEYIOAbHHKA, SCIIH:

1) sropoii kater paBed 3 cM, a TAHI'EHC NPOTHBONEKALLErO EMY YIIIA
pasen 0.75: 2) sropoit karer pasen 10 cM, a TAHIeHC NPHIEKALETO K
HeMy yrina pasen 2.4,

0) B npamoyronsnom A4BD £ B=90°,
eeicota BC = 6 em, AC = § em. Haiinn-
Te CD.

B) [Lnomans npaMoyroibHHKa paBHa
420 ¢M’, a pasHOCTL €ro CTOPOH paB-

Ha 23 cm. Haligure TanreHcsl yrios,

oh pi-I'.]-l’J BdHHBIX JHATOHAIBKY IIPHM Cll}" =

(_}3@;}:; BE}IXHH& Konseati MojlbHHEKA € 210 L"i'{}p{]HHMH.




r) Ha Gepery ropuoro o3zepa BepxHee B Ka3aXCTaHCKOM HALMOHA/b-
HOM npHpoaHoM napke «Konscaiickue osepay Haxoaurtes nyusr X. Ha
Kakoil seicote XH HaJl ypOBHEM MOPS OH HAXOMTCSH, €CIIM PACCTORHIE
OT NyHKTa X 10 NYHKTa A, PAcroNOKeHHOI0 Ha YPOBHE MOpA ¥ NOj-
HOMKHA FOpel, paBHo 3 kM, a £ HAX = 65°7 (O1eer HaliiuTe ¢ TOUHO-
crero g0 0,1 kM)

164. a) Joxaxure, 4To B NpAMOYIONLHOM TpeyroisHuke: 1) npoui-
BEJCHME TAHI'EHCOB OCTPBIX YIVIOB paBHO 1: 2) cyMMma KBajJpaToB cH-
HYCOB OCTPBIX YIUIOB pagHa 1.

0) HokamuTe, 9410 408 N1HO0ID OCTPOro YIrild ¢ BRITOIHASTCH HEPABEH-
CTBO $in a + cos a =1,

165. a) Haiinure auamerp AB OKpPYKHOCTH, €CIM PACCTOAHHE OT

Toukn C OKPYRHOCTH 10 AHaMeTpa paBHO 6 eMm, atg L ABC = %

0) Mauna okpysHocTs paauyca 8 cM u Ha Heilt Toukn 4 u B. Haiiaure
AB, ecnu:

1) —4B =120°; 2) —AB = 50°; 3) okpy:HOCTE pa3jeneHa TOHKaMu A
H B Ha aBe Ayru, rpajyCHble Mepbl KOTOPLIX OTHOCATCS Kak 5 : 7.

B) Xopaa oxpyxHoct A8 pasna 75 % auamerpa. Haiianre rpanyc-
HYIO Mepy ayru A5,

r) ¥Yron Mexay NpaMbeIMH, COASPKALIMMH IHAMETP OKPYKHOCTH M e
XOPAY, HE HMEHOLWYK ¢ HUM 00X Toyek, pased 20° Haitaure nnuny

TOH XOP/IBL, €CIIH €& NPOSKLHA Ha JHaMETP pasHa b cM.
¥pogeun C

166. Jokamure, 4T0 XOpAa OKPYKHOCTH €CTh CPeHEE NPONOPLHO-
HANIBHOE MENCLY AHAMETPOM, MPOBECHHBIM H3 €€ KOHLA, H NPOeKLIMei

ITOH XOP/ibl HA AHAMETP.




17. CeoiicTBa TPHTOHOMETPHMECKHX (PYyHKLIHI
OCTpPOro yr.ia

Teopema BoasmeMy ocTpoMy ¥Yriay cooTeercrByer: |) Goib-
mee IHAYMEHHE €ro cHHYca; 2) MeHbllee 3HAYEHHE ero KOCHMHYCa;
3) DoJibllee SHAYMECHHE 0 TAHreHca; 4) MeHbIIee SHAYCHHE €0 KOTAH-
remca.

,[',UICH}KHTE ATO CaMOCTOATSIIBHD, H(Jlll‘.ulhfi}"ﬂ }'.IH{J}'HUIK 84 Hj- YTOH Teo-
pEMhI CHE,,‘J,}"E'I'., T KH}KLU‘)M}' JHAYSHHU K '1'}]Hl'DHUME'l'pH‘-IECKGﬁ L!J}"HI{LEHI{
GCTPUI'U }"l‘Jlﬂ {JUD'l'BE'I'{J'I'B}’ET TOJIBKO OJAHH U{J'thlﬁ }l‘l"l]l.?l.

B
B,
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nU{:KCIIJIbK}" KH)K,H.I:\IH H3 KdTETOB NPpAMOYIOIBHOMD TPEYIOJIbBHHED
MEHBIIC €I'0 FHOOTCHY3BI, TO CHH}"C H I-I:ﬂl:iil‘l}’ll: Jdoro ﬂf'l']]ﬂ!'ﬂ ¥r-
Ja mensme 1. Uto xacaeTcd TAHTEHCA M KOTAHIEHCA OCTpOore yria, To
OHH MOTYT ORITH BhIPpAMCHBI YHCIIAMH H OOIBITHMH 1.. H MCHBIIHMH 1.,
H PAdBHbLIMH 1,, TdK KdkK OJHH H3 KaTETOB MOMKET OkITE M DOuBIIE ,'J,p}’l'ﬂl"{]'..
H MEHBIIEC APYIOro, H paBEH MY

Briumcnoum aHaveHus TPHIOHOMETPHYECKHX qJ}"HKLleI HEKUTGFEIK

octpeix yriooe. Pacemorpus npamoyronsnslii AABC, B koTOpOoM 24 =

= 60° (pue in 60° = BE. gin 30° = A€
60° (pucynox 85, a), sin 60 g Sin 30 AB -
[ycte AC = a, torna AB = 2a. Ilo rteopeme Iludaropa BC =
acs . o ; a3 £ o i l
= Jda'—a' =a/3, Torna sin 60° = ;—a="’T gin 307 = et

JHAaueHHH KOCHHYCA, TAHreHcd M koraurenca yisos 30° u 60° waiinure

CAMOCTOATEIIbHD,




3HAuEeHHA TPHIOHOMETpH4ecKHX (pyHKuUMil yria,

2a

6)

Pucynor 85

B C

pasnoro  45°,

MOMKHO HaliTH, MCHONb3YS CBOHCTBA NPAMOYIONbHOrO pasHobeapeH-
HOTO TpeyrojibHuka (pucyHok 85, 6): 4B = ay2. Torma sin 45° =
L _ 2

_BC _ a

AE = ﬂ.Jz = ;.-"? =

il
L

Tabnuua snavennii sin a, cos a, tg a, ctg a ana yrnos «, pasasix 30°,

45% 1 60°, cocraBlieHHAA € HCNOABIOBAHHEM CBOHCTB NPAMOYIOIBHOID

TpeyroisHuKa (pucynok 85, g, 6), npuBeieHa HUKE.

Yron Cunyc Kocunyc Tanrenc Kortanrenc
30° é '-f ‘r’?_ /3
45° *;2— *;2 I 1
o | L2 ] i /

Bripasue npubiHAEHHbIE JHAYCHHA

MH, HONYHHM: ».,f“r-. =1.414, .,#“’3" = 1,732,

,,,*'E " .,;’? AeCATHHHBIMU Apo0s-

V2
2

= 0,707, ‘f = 0,866,

3
2 s

=0,577. Torpa tabnuua sHa4eHHI CHHYCA, KOCHHYCA M TAHIEHCA JaHHBIX

YIIIOB OPHMET COeAyoLnii BU.

Yron Cunyc Kocunye Tanrenc
30° 0.500 0.866 0,577
45° 0.707 0,707 1,000
60° 0.866 0,500 1,732




3agayqa Jokasars Towaecrea: sin(90° — g) = cos a, cos(90° — ag) =
= sin @, tg(90° — a) = ctg a, ctg(90° —a) =tg a.

Jdokaszartensctso. [lyers B npamoyronsiom tpeyroasuuke ABC
¢ npameim yraom C £4 = a, rorpa £ B = 90° — a (pucynok 86).

sin(90° — a) = 4G cosa, cos(90° —a)= % = sin a,

AB
.. te(90° — o) = BE -
tg(90° — a) RC Cclea ctg(90° — a) 1C " lea
B
a
A e
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BOIIPOCHI
1. OOssAcHUTE, NOMEMY CHHYC H KOCHHYC TH000r0 OCTPOro Yria MeHbIIe eau-
HHIIEL

2. HoxkaxkuTe, 9TO MEHBIIEMY OCTPOMY VTV COOTBETCTBYET: ) MCHBLUIEE

IHAMEHHE Ero CHHYCA]
0) Donbllee 3HAUEHHE M0 KOCHHYCA.
3. Yemy papgHE! 3HAYEHHA CHHYCA, KOCHHYCA W TaHreHca yraoe 30°, 457, 60°7

(OOBACHUTE, KAK MOMHO HAHTH 3TH 3HAMEHH.

YIPAKHEHU A
¥poaenv A _
167. a) Kaxue uz uncen 0.2; 2,1; 0,(3); % MOUYT ObITE 3HAYSHHAMM

1) eunyca octporo yrina; 2) kocunyca octporo yraa? 6) Kakne ui un-
cen 2; % 4 moryT ObITh 3HAYEHHAMH TAHIEHCA OCTPOro yria?

168. BE}}HD M, uTo ana awboro octporo yraoa A: a) tg 4 = sin A;
6)tg 4 =cos 47

169. Haceine mocceiiHoi J0pord HMeeT B BepxXHeH YaCTH IWHPHHY
20 M, a B HumHed gyactn — 26 M. KakoBa BRICOTA HACKIITH, €CIH YO
HAKI0HA 0TKoCOB paseH 60° (pucynor 87)7




20m

(S &0
26mMm
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170. 3anumuure B NOPAJKE BOSPACTAHHA THAYCHHH BRIPAMEHHA:

a) sin 36°, sin 80°, sin 24°; r) tg 65°, tg 82°, tg 28°;
0) cos 45° , cos 76°, cos 18°; n) ctg 53°, etg 12°, etg 2°;
B) cos 70°, sin 50°, cos 20°; e) tg 60°, ctg 80°, tg 40°.

171. a) Haiiaure yriel npaMoyrojbHOFO TPeyroisHHKA, ecnu: 1) Ko-

]
CHHYC OHOI'D M3 €r0 OCTPLIX YITIOB PABEH 2-. 2] CHHYC OJIHOTO M3 €ro

{7
WL
OCTPLIX YITIOB PABEH - 5

G} qt!M}' PABHEI TAHIE€HCBI []CT]:]I:E?{ }’I'IIGB NpAMOYIOABHOIG TPEYDOJIb-

3
HHKA, €C/IH KOCHHYC O/IHOIO M3 HHX PABEH —5—.
Yposens B

172. d} B QCTPOYIOJIBHOM Tpﬁ}fl'{lthHH K€ CHHYC OJIHOI(O OCTpOra }'I'JIH
,.""j' i

i
paBeH 32- , cuuyc apyroro — ~-—. Haiinure Tpernii yron.
“
0) B paBHoOeapeHHOM TPeyTrONBHUKE YIOI MEXIY DOKOBRIMH CTOPO-

HaMmu paged 20° Bepuo nu, 4T0 CHHYC yIlla IpH OCHOBaAHHH 3TOIO

i

TpeyroikHuKa OobIe %?
173. Han keaapatr ABCD, () — Touka nepecedeHHs ero JHAroHANEH,
M — cepenuna cropous CD. Hailaure: a) sins CBM; §) cos£ABO;
8) tg (5 £AMBY; 1) ctg 2 ABM.

174. Hokamnre HEPABEHCTBO!

a) sin 30° + cos 45° = 1; ©) tg 25° < ctg 257,




175. Cpasuure:

a) sin 20° u sin 35°; B) $in @ M sin” @, rjae @ — OCTPRI yrou;

0) cos 15° u cos 70°; r) cos @ U cos o, e o — OCTPBIH Yo
176. Yro Honbuie 1 nodgemy:

a) sin 60° unu tg 30°; B) sin® 60 wan 2sin 60° — 1;

0) cos 457 unu tg 45°; r) sin 40° - cos 20° unu 0,257

177. Buiuncnure: a) 0,75 - cos 60° + 0,25 - sin 30°; 6) 5sin 30°- 3tg 45°.
178. Bepuo nu, uto sHauenue sin® 45° pasHo cpeanemy apudmerTnye-
CKOMY 3HAYESHHH:

a) cos” 30° n cos’ 60°; ) sin” 30° u sin” 60°7

179. a) Haiigure ¢ rouHocTeio 10 1° oCTpele YIriBl NPAMOYIONBHO-
ro TPeyroisHHKa, B KoTopoM: 1) runotenysa pasna 29 cm, a oauH
u3 kareroe — 20 cmM; 2) karerst paBusl 5 cm u T eMm. 6) Cymecreyer
M TpeyroasHuk co cropodaMu: 1) 2 em, 2 cm u -.,x’%_ cM; 2) -.,x’rf I,
-.,eq aM H 5 aM? Ecnn cyilecTeyer, To HalHTe ¢ TOMHOCThI g0 1°

ero MeHbLINil yroi.
Yposenn C

180. a) Xopaa JIHHOMA 5 €M CTAIMBACT JAYT'Y OKPYKHOCTH, IPajycHas
mepa kotopoit pasna 40°. Hafiaure ¢ tounocteio g0 0.1 em paccros-
HHME OT LEHTPA OKPYAKHOCTH 10 HTOIH XOP/bL.

6) Yron Mexny KacaTelbHBIMH, NPOBEJCHHBIMH W3 HEKOTOPOH Tou-
KH K OKPYKHOCTH paanyca 8 M, pagen 30° Halinure ¢ TounocTeio 10
0.1 ¢m paccrogHue MeKY TOYKAMH KACAHUA,

181. Haiinure cTOpOHY PABHOCTOPOHHErD TPEYIOABHMKA, eCln:
) pasmMyc OIHCAHHOH OKOI0 HEro OKPYIKHOCTH paseH 3 cm: 0) paanyc
BIIMCAHHOH B HETO OKPYKHOCTH paBeH 4 cM.

182. Xopaa, pasnas 8 cM, crarusaer ayry s 72° Haiigure ¢ touHo-

crero 10 0,1 oM anuHy Xopael, crarueawmei ayry B 144°.




18. TpuronomerpHUuecKHe TOKIECTBA

Mexay TPUrOHOMETPHYECKHMH (YHKUMAMH YIla CYLIECTBYIOT pas-

unA

HBIE CBA3M, Hanpumep, tg 4 =
pHMEp, tg cos A

{TdHFEHL Yilia deEH OTHOMIEHHH

; B
CHHYCA K KOCHHYyCY atoro yraa), Jeficreurensno: sin 4 = =7, cos 4 =

AR*
sinA _ CB-AB _ CB = tgd
cos A AB-AC AC ’

A

------- pucynok 88),

Pucyunor 88

Hoxaxure camoctoarensto, uro tg 4 - ctg 4 =1,
Teopewma Jdaa mwbdoro ocrporo yria 4 BhINOIHHETCH paBeH-
creo sin’4 + cos’M = 1.

HokasatenwcrTBoO.8iInAd= ig cos A= {].'}HL}"I-IDK #8), Tor-
aa sin’d + cos’d = {BC] ( qc] BC? LAC - I, TaK KaK 0o reopeme

AR
Mudaropa BC* + AC* = AB°.

o) v
Pasencreo sin' 4 + cos 4 = | HazeiBaeTcs ocHOBHBIM mpeHOMEN -

AR*

YECKUM MoXcdecimaon.

3apnaua. Jokasars, uto Ans m0GOro OCTPOro yria ¢ BEPHO paBeH-
1
cos’ g

creo 1 + tg'a =

. il
HokaszarenscTeo. Pazgenum obGe wactu paBeHcTBa sina +
= E
+ cos = 1 Ha cos a.
sin‘gr |, cos’er 1 ; 1

Monyuum: ——+ — = sotgat 1= —.
cos’tt  coST¢F costd Cos




BOIIPOCHI
1. Kakoe paBeHCTEO HAZBIBAKYT OCHOBHBIM TPHTOHOMETPHHUECKMM TOMIE-
cTeOM? JlOKamHTE 3T0 TOMKISCTEO,

2. Jogamure, uT0 114 T000TO OCTPOTD YTIA o BEPHO papeHcTEO | + ctgia =
1

sinf e’

VIIPAKHEHH 3

¥Yposenws A

183. Haiiaure: a) cHHYC M TAHIEHC OCTPOrO Y114, KOCHHYC KOTOPOro
paBeH }% ; §) KOCHHYC M TAHIEHC OCTPOro Yrild, CHHYC KOTOPOIo pa-
ged 0.6,
184. Cywecrsyer a1 yroi: a) cHHyc kotoporo pases 0.9, a kocunye —
0.3: &) cunyc koroporo pases 0,8, a kocunye — 0,67
¥posenn B
185. a) Bepuo nu ana modoro ocTporo yria o paBeHcTBO:
) tg'a — sin'a = tg'a - sina; 2) ctg’a — cos’a = ctg’a - cos’al
0) Hokamure, 4ro s n00BIX OCTPRIX YIAOB @ M f NPAMOYIOAbHO-
ro TPEYro/lbHHKA BepHO paBeHcTBO: 1) sin @ - sin ff = cos a - cos fi;
2)sina-cos fi+cosa-sinf=1.
186. Hoxamure, yro ju1a 1100010 OCTPOro yria @ BEPHO PABEHCTBO
—— l
sina-cosa
187. a) [lepumerp papHoOeapeHHOr0 TpeyroibHHKa paseH 64 M,
a4 KOCHHYC Yrlia 11pH ero ocHoBanuu pasen 0,28, Haiianre BeicoTsl Tpe-

lga+ctga=

YIOIBHHKA.
0) Han pasnobenpenublil TPeyronsHHK ¢ OCHOBAHMEM 6 CM H yIJIOM
80° npu ero pepmune. Haiimure ¢ tounocreio jgo 0.1 cm paauyc
OKpPY#HOCTH: |) BIHCAHHOH B 9TOT TPEYroibHHE; 2) ONMCAHHOH OKO-
710 3TOrO TPEYroNbHHKA.

¥posenn C
188. Hipectno, uro sin a +cos a = 1,3, rie a— ocrpriii yron. Haiinure
Sin @ * Cos (.
189. Haiianre npousseieHHe JIHH KATETOB NPAMOYIONBHOIO TPEy-
rOJIBHHKA, €CNH JIAHBl €r0 FHNOTEHY3d © M CYMMa o CHHYCOB OCTPBIX

YIIOB.




19. Pemienne npsiMOYroJibHBLIX TPEYroJbHHKOB

Ha ocnopanun onpeeneHuil TpuroHoMerpuyeckux hyukuuii ocrporo
yriaa umeeM (pucyHok 89): kamem npAMOYZ0IbHO20 MPEVZOIbHIKA PAGEH

— ez0 ZUNOMEHY3e, VMHONCEHHOU Hd CUHVC Vaad, APomusoIeNcaueso
IMOMY KAmemy;

— €20 ZUNOMEHVIE, VMHONCEHHOU HA KOCUHYC VaId, NPUIENCauieso K
IMOMY KAmemy,

— BMOPOMY KAMEMY, VAHONCEHHOMY Hd MAHIeHC Y2, RPomigolenca-
H{€20 NEPEOMY Kanemy,

— BMOPOMY KAMEMY, VMHONCCHHOMY Hd KOMAHZEHC V2ad, RPUIeNcauje-

S0 K RepEOMY Kdimen ).

A
B tpeyronsuuke ABC (pucynok 89)
CB=AB -sinAunu CB=AC - tg 4
AC=A4B-cos Aunmn AC=CB -ctg 4
C B
Pucyror 89

Henonesys yeTaHOBIEHHEIE 3EBHCHMOCTH MEKITY YINIAMH NPAMOY-
FOABHOTO TPEYIOJNBHHEA M HX TPHIOHOMETPHUECKHMH (Y HKLIHAME, MOMK-
HO PEIIATh 33/1a41 HA HAXOMICHHE HEHIBECTHLIX MIEMEHTOB PAMOYTO/lb-
HOI'O TPEeYIOIbHHKA (10 HEKOTOPLIM HIBECTHRIM ero sneMentam). Takne
3a/1a49H HAIBIBAKTCH 3A049aMH HA PEMEHNE NPAMOYZOIbHOZ0 MPEY20.Th-
HUKA.

Jaagaua 1. B npamoyronenom AABC runorenyia 48 = 4 nm u
£ A =42" HaliT HEW3IBECTHBIE €I0 OCTPLI YIO/l M KATETHL € TOYHOCTEID
Ao 0.1 am.

Pemwenne “B=90%— 24 =48 Karerbl MOXKHO HAHTH TAK:




BC=AB - sin42°, AC = AB - cos 42° (pucynox 90). ITo rabnuue npu-
ONUAEHHBIX 3HAYEHHH TPUroHOMeTpuueckuX (QyHKUNH (OrpaHHHUBANCE
JABYMA JECATHMHBIMH 3HAKAMH MOCIE 3AMATOH) Haxomus, 4To sin 42° =
=0,67,acos42°=0,74. Torna BC=4 - 0,67 =2,7(um), AC=4-0,74 =
= 3.0 (am).

Oreer. 48% = 2.7 am:; = 3.0 am.

A A

o
30°

3

g B Cl B

Pucynox %l Pucyror 91

Janaua 2. B npamoyronsnom AABC kater AC= /3 emu £.4 = 30°
(pucynok 91). Haiitu yron B, kater B5C u runorenysy 48,

Pemenue £B=90°- 24 =60° BC = AC-tg A= 3 - Y= =
=1{cm); AB=2 - BC =2 (cm).

Oreer. 60% 1 cm; 2 em.

3anaua 3. B npamoyronsiom A4BC misectHr katersl AC = 3 oM,
BC =4 ¢m. Haiitn ero Hen3BecTHBIE OCTPBIE YIUIbI ¢ TOUHOCTBIO A0 17 1
FHIIOTEHY3Y.

A

C 4 B

Pucyuor 92




Pemenune tgB=73:4=075 (pucynox 92). [lo rabnuue npudiu-
MEHHBIX 3HAYEHHH TAHIEHCOB OCTPRIX YINOB Haxoaum £ B = 37°, torna
Z 4 =53° Mo reopeme [Mudaropa 48 = /3" + 4° =5 (cm).

Oreer. =37°%=53°5cm.

3anaua 4. Kak moxHo nailty eBeicoty ckanel Oxmernec (Axmo-
auHcKas obnacte, Bypabait) (pucyuok 93)?

P e e nue Bucora ckanm Okkernec — 310 anuHa orpeska BC nps-
MoyrofnsHoro TpeyroibHuka ABC. Yrobu ee HalTH, MOKHO HIMEPHTB
anuny orpeska AC u yron BAC, Torna BC=AC - tg £ZBAC.

Ecnn AC = 100 M, £BAC =70°, 10 BC = 100 - 2,75 = 275 (m).

O reer Bricora ckanel Oxxernec = 275 M.

Pucynox 93

BOIIPOCHI
1. Kak Bripasaercs KaTeT OPAMOYIOIBHOTO TPEYIOIEHHKA Hepes MHIOTEHY-
3¥ H OCTPEIH yroj, Mepes ocTPeI yron | apyroil karert?

2. Kakue za0a4y Ha3BRIBAKOT 3a7a4aMH HA PEIISHHE NPAMOYTOILHOTO TPEY-
ronsHuka? [lpueenuTe npuMepsl.

YIHNPAKHEHHA

Yposenn A
190. a) Hasectus runoTenysa (7 ¢M) NpAMOYIOIBHOIO TPEYIOILHHKA
u kocunyc (0.4) oanoro u3 ero ocrpeix yrinos. Halaure karerst 31oro

TPE YVIOJIbHHEA.




0) MU3pecTHBl KaTeT NPAMOYIOJIBHOIO TPEYIOJBHHKA ( ; JM) H CHHYC
(0,6) nporuBonexauiero emy yrna. Haiiaure runotenysy M Hen3pect-
HBIH KATET 3TOr0 TPEYroJibHHKA.

B) [To jgaHueiM runoredyse {./E cM) H Tadredcy (1.6) ogHoro u:
OCTPBIX ¥IIIOB IPAMOYIOJIBHOIO TPEYIOJIbHHKA HAHJAHTE €ro KaTeThl.
r) HisecTHR! rHNOTEHY3d (C) NPAMOYIONBHOIO TPEYIOIEHHKA W OJHH
w3 ero octpux yriaoe (307). Haiinure katersl 9Toro TpeyrojibHHKA
H KOCHHYC ero D0JIbLIero 0CTporo yria.

191. a) B npamoyroassom tpeyroiaeHuke 4BC runorenysa AB =
=82 emu 24 =36° Hailaure ¢ rounoctsio 1o 0,1 oM kaTersl 2T010
TPEYroJbHHKA.

0) Hanm karer BC = 25 cM npamoyronsHoro tpeyroisHuka ABC
H <4 = 32° Haiiaute ¢ tounocte g0 0.1 ¢M runorenysy U BTOpoil

KATEeT 3TOr0 TPEYroJIbHHKA.
¥posenn B

192. Haiismre yrinel pom0a, auaroHanu KOTOPOro pasHb 2,3 am
H2 am.

193. a) Jans karerst 21 cm u 18 M 0pAMOYroNLHOTO TPEYTIOABHUKA.
Haiinure ero ocTphle yribl ¢ TOMHOCTEIO 10 1° B runoTenysy.

0) Hanw karer 52 em M runorenysa 67 ¢M NPAMOYTOIBHOIO TPEYIOIb-
Huka. Hailinre ¢ To4HOCTRIO 10 17 OCTpBIE YIUIBL B BTOPOI KaTeT T10-
ro TPeyrolLHHKA.

194. a) B npamoyronsHoit Tpaneuun octpsiii yron pasen 60°. bonb-
was OokoBad cropoHa M Doabllee OCHOBaHMe paBHel no 12 cm.
Haiinure nepumerp Tpanenu.

0) B npamoyroasnom tpeyroieHuke ACE £ C=90° karer AC= 14 cm,
BM — meamnana, £ AMB = 130°. Haitaure ¢ tounoerso g0 0,1 om aau-
HEl oTpeskor BM u BC.

195. K oxpyxHoctn paguyca 12 ¢M npoBeieHbl JBE KacaTellbHbIE,
yroi Memay koropeimu pasen 40° Haiianre ¢ tounocteio o 0,1 em
PACCTOAHHE OT LEHTPA OKPYAKHOCTH JI0 TOUKH [IEPECEUEHHA KaCaTelb-

HBIX.




196. [lonyoxpyxHOCTE pa3jieneHa Ha JBe AYIM, I'PAAYCHBIE MEPBL
KOTOpBIX OTHOCATCA Kak 2 @ 4. Touka jeneHus COEAHHEHA XOPAaMH
¢ KoHuamu auamerpa. Haliaure 91oT amamerp, eciu pa3sHOCTh JJIHH
xopa pasua 10 cm.
197. a) M3 pepiunel npaMoro yria NpAMOYIOABHOIO TPEYIoJbHHKA
IPOBEACHBl €r0 BRICOTA H MEIMAHA, PABHBIE COOTBETCTBEHHO 12 CM
u 15 cm. Haliaure ¢TOPOHBL H CHHYCEL OCTPBIX YIIIOB YTOTO TPEYIO/lb-
HHEKA.
0) B npamoyronsuom tpeyronsiuke ACE £ C=90°, karer AC =4 nm,
£ BAC=70° D € BC, npuuem £ DAC = 50°. Halingure ¢ TOMHOCTED
10 1 ¢m paccroauue BD.
8) Ilpencraesre, uto B yenoeuu 3ajayun ©) D — 1o Bepuinna xonma,
a DB — mank. Kak naiitn BeicoTy manka, ecihu paccroanue AC 1 yriml
CAD u CAB moxno wimepurs? Haitoure DB ¢ tounocteio 1o 1 M, ec-
m AC =100 M, £CAD = 40°, £ CAB = 80°.

¥posenn C
198. Cropousl npaMoyroisHuka passst 35 cm u 74,9 cm. Haiinure
€ TOHHOCTBIO 10 17 0CTPBIH Yyron Mexay ero qHaroHajlIsaMH.
199. Haiiaure ¢ To4HOCTEIO 10 19 yrilbl TPaneuuu, OCHOBAHUA KOTO-

poii pasusl 12 cm 1 54 cm, a GokoBele cTOpOHBL — 26 e 1 40 cM.




20. 3apauu no reme «CoOOTHOMICHHS MEXKTY
CTOPOHAMH H YIJIAMH NPSAMOYT0JILHOT O
TPEYroJLHHKAY

3agaua 1. OObACHMTL, KaK, MCHONb3YA TPHIOHOMETPHYECKHE
(hYHKLMH YITIOB, MOKHO HAHTH PACCTOSHHE MEAKIY JABYMS TOYKAMH, Ha-

XOJAIHMHCH HA [MPOTHEOIIOMOAHBIN CTOPOHAX {J'.itf}]a [pHC}fHGI{ 94}

Pucyror 94

Pewenune Himepus paccroanue 4B, nanpumep. u yron 4, Haiinem
BC =AEB - sin 4. Unn moxuo uiMeputs paccronane AC 1 yroa 4, torja
BC=AC - tg A. Ecnn, nanpumep, okazanocs, 94to A8 =305 m, 24 =32°,
to BC =305 - 5in 32° = 305 - 0,53 = 162 (m).

FJamgaua 2, Camoner, Haxoasumiics Haz nyHerom O Ha BbICOTE
i = 400 M, HavaN NPUIEMIATECA HA A3POAPOM, PACHIOIOKEHHBIH B 2.5 kKM
ot 3toro nyukra. Haiitu yron B npusemnenus camonera (pucynok 95).

Pewenune Hinpamoyronsnoro A4BC naxoaum:

g B = AC . 400

BC 2500
TPHroHoMeTpuueckuX GyHkumii naxoqum £ 8 = 97,

= 0,16. Ilo rabiuue npulianmKeHHBIX 3HAYEHMI

Pucynor 93

OreerT 9°




A C

Pucynor 96
3anauqa 3. [locrpouts yron, cunyc koroporo pasex 0,75,
Pewenue Tloctpoum npaMoyroibHblil TPEYrojlbHHK, B KOTOPOM
OTHOIIEHHE KaTeTa, NPOTHROMEKALIETO MCKOMOMY YIiy, K FHIOTEHY3e

pPABHO i (pucyrok 96). Toraa yron 4 — MCKOMBEII.

i

¢
. T e _ay3
Janaua 4. daun orpesok a. l‘qu{R{mrh OTPR3OK X = —5—.
/3
Pemenne Tak xak cos 30° = ?2 .Tox=ga - cos 30° Torpa x — ka-

TET NPAMOYTOJILHOID TPEYIOJAbBHHEA C I'HIIDT{:‘H}"&UE d H ¥YIioM 3{}'3., IIpH-
NEWAUIUM K 3TOMY KATETY.

Pucynor 97

[loctpoenne. 1) Crpoum paBHOCTOPOHHHH TpeyronsHHk ABC
(pucynok 97) co cTOpOHOH, paBHOI a.

2) Crpoum n3 toukn A nepnenauynap 4D k cropone BC, nonyuum
AD =x.




YINPAAKHEHH S
¥Ypoeenws A

200. B npamoyroasHom AOMN £ 0 =90°, NK — buccexrpuca octpo-

ro yria. Halianre ee npoekuuto na karer MO, ecnn ON =4 cm, MN =

=5 cM.
201. Mepumerp Tpeyronsuuka PNK pasen 8.4 nm, ero Guccexrpuca
PM penur cropony NK na wactu NM = 2.7 am, MK = 0.9 nm. Haitnure
croponsl PN u PK.
202, B rpeyronsuuk ABC pnucan pom® AMNK tak, uto yron 4 y Hux
oOuwumii, a roukn M, N u K nexar na croponax rpeyronsuuka 48, BC
u AC cooreercreenno. Hafinure BN u NC, ecnn 48 =10 cm, BC =9 e,
AC =8 cm.
203. IMocrpoiite ocTpslit yroa: a) cunyc kotoporo pasex 0.4; 6) kocu-
HYC KOTOPOI'o PaBeH %; B} TAHI'EHC KOTOPOro pased 1,5: r) KoTanreHe
koToporo pased 0,75,

¥Ypoeenw B
204. a) B paspese pos umeer hopmy pasHoOeIpeHHOH TPANELMH € OC-
HOBAHHAMHE 4 M M 9 M 1 BRICOTOlH 5 M (pucynok 98). [Tox kakum yrinom
HAKJIOHEHB! €10 DOKOBBIE CTOPOHLI KO JHY pBa? YKaKHTE OTBET € TOY-
HOCTBIO J0 17
0) KeneiHoJoposHAN HACKIIE HMEET BEEPXY WIHPHHY b M, 8 BHHIY —
12 m. Haiianre ¢ tounocten o 0,01 M BRICOTY HACKINK, €CIH ¢ 0DEHX

l.:'i'{J}]UH OHA HAKIOHCH? K OCHOBAHHHY MO0 YIIIOM F

9

————T9
— \\\\{\\
e R s X
5 \\\\ a2

) %

4

Pucvror 98




205. Jlocka JuIHHOH 3 M ONHPAETCA O CTEHY M HAKIOHEHA NOJ YIJI0M
65° k nony. MOKHO 1M NPOTAHYTE NOJ JOCKOH 10 NOIY HPAMOYIOlh-
HBII JIMCT ecTH paiMepom 2 M ¥ 3 M, HE KACAACh HHIKHErO KOHLA
Aockn? Oreer 00BACHHTE.

206. a) [lee npamonuHeiiHBe JOPOrH NEPECeKaOTCH 110 yriaoM 437
Ha onnoit u3 Hux B 6.5 KM OT Pa3BMIKH HAXOAMTCH NYHKT, H3 KOTO-
POTro NpOIoMeH caMbli KOPOTKHID nyTe 10 BTOpoi noporu. Halinnre
JIMHY 9TOro nyTH ¢ TouHoctsio o 0, 001 kM.

0) U3 aeyx nyuxror 4 n B, HaXoJdUMXCH HA DPOTHBOMNOMOAKHBIX
CKIOHAX X0nMa, K Bepiinte C xonma no ero ckaonam AC n BC noans-
nuce bareip u Mapk. U3sectno, urto £ CAB =25, AC=2 km, BC =3 kM.
Haiinure ¢ Tounoetsio 10 1° yron noasema cknoda BC.

207. Tpn OKpYKHOCTH, PAAHYChl KOTOPBIX OTHoCATeH kak 1 @ 2 @ 3,
BHEIIHE Kacalores aApyr apyra. Haiigure rpaaycHbie Mepnl jayr, 3a-
KITHUYEHHBIX MEKTY TOUKAMH KACAHMA.

208. a) YopoctuTte BRIpaKeHHE:

1) sin (90° — @) - cosa + cos (90° — a) - sina;

2) tg (907 — a) - tga — ctg (90° — @) - ctga, rae a — OCTPLIH yrod.

0) Onpenenure 3HaK BRIPAKSHHAT

1) (cos 60° — cos 307) - (tg 60° — sin 60°);

2) (tg 30° — sin 607) - (sin 45° — tg 45°).

¥poaenn C

209. a) Ha cropone AB yrna BAC ornoxen orpesok AM = B cm,
ero npoexuus Ha npamyr AC paena 5 em. Ha apyroil cropone yrna
ornoxen orpesok AN = 12 cm. Haiiaure npoexunwo orpeska AN Ha
npamyio A5,

0) Hafiaure ¢ TouHOCTBIO 10 1% 0CTPHIE YIIIB NPAMOYIOIBHOTO TPEY-
roJIBHHKA, €CIH NPOSKIHH ero KaTeTOB Ha THIOTEHY3Y PABHEL 6 CM H
4 cm.

210. Haiignre 3HA4EHHE BRIPAKEHUHA
tg 15° - tg 30° - tg 45° - tg 60° - tg 75°.




NPOBEPbCEBA!-
211. 1A) Haiiaure 3HAYEHHE BRIPAKEHUA
sin 30° - cos 60° - tg 45° - ctg 30°.

2A) Haiiure cos a u tg a, ecan sin a = 0,8, rae a — ocTpelii yroi.

3B) locrpoiite octprlil yron, cuHyc kotoporo paeen 0.8,

4B) Cropona pomba pasxa m, a ero Tynoi yron pased 120°. Haitnure
AMATOHAIH pomba.

SCYB A4BC 2C =90°, A8 = 13 cm, BC = 12 em. Haitaure sricory
CH AABC.

ITO HHTEPECHO! -

Hakonnenue BRIMHCIHTEIBHBIX [IPH-
@MOB pelleHHH reoMETPHHECKHX 3a1a4
NPHEENO K NOABISHHK) HOBLIX Paslenor
B maremaruke. B konue XVI pexa — Tpu-
FOHOMETPHH, TO ECTh KOCBEHHBIX HIMe-
peHHIT HA OCHOBE CROMCTE TpPeyrolbHH-
ka. B XVII pexke — meTona KoOpAHHAT.
OHa 3THX HANPABIEHHA HMEHT IMeoMeTpH-
HeCKHe HCTOKM, HO HX CHHTAKT KAK 4d-
CTBID Anredpbl, TAK W 4aCThHO TeoMeTpPHH.

C 3THX CTONETHH HAYAICA HOBBIH 3Tamn

B PA3BHTHH TEOMETPHH, XOTH OCHOBHEIE
HAEH 3ITHX HANpaplIeHHIl PAZBHBAIIHCE C
Hughazop royDokoil IpeBHOCTH.

3namenuTas Teopema [Mudaropa u eil ob-
paTHaA WHPOKO Henolezoeanick. Hanpumep, 8 Apesnem Erunte nas noctpo-
eHHA NPAMOTO YI/1d HA MECTHOCTH BePeBKy JelHIH yinami Ha 12 papHBIX 4a-
CTeil H PACTATHEANN TYTO HA 3eMIIE TAK, 9TOOLI HOMYHANCH TPEVIOABHHK CO CTO-
poHamu 3, 4 u 5 nenenui (pucyHok 99). Torga no teopeme, odpaTHOH Teopeme
[Iudaropa, yron OpoTHE CTOPOHBL ¢ 5 JeNeHHAMH — Opamoil. TpeyronsHHK co
cropoHami 3. 4 1 5 eIHHHI HA3BIBAIOT E2UNEMCKIUM.




Pucyuor 99

[To weTopHYECKHM CEREASHHAM, NEPERIE HAEH TPHIOHOMETPHH COAEPKATHCE
B COYMHEHHAX JPeBHEKHTAHCKHX yieHRIX eme B XV CTONETHH 10 HameH .l
Bo Il pere Hameidi 3pw rpedeckuii yuenwid [Itonemeil B cOMHHEHHH MO ACTPO-
HOMHH H30HIT HAYANA TPHIOHOMETPHH, Jan TAOMHUE! CHHYCOE W HEKOTOPBIE
cnocodel pelleHHs TeoMeTpHYeCcKHX 3a7a4 TPHIOHOMETPHUYECKHM METOJOM.
B V—X perax 3HaMMTeILHBIE PEIVABTATEL 10 PABHTHIO HAYMAN TPHIOHOMETPHH
MNOIYSTHIH HHAWACKHE YYEHEIE, B YACTHOCTH, OHH YTOUHHIH TPHTOHOMETpHYE-
ckHe Tadnuuel. BrigeneHie TPHIOHOMETPHH B CHELHANLHLI pa3Ien TeoMeTPHH
CBA3AHO C HMeHaMmu yueHeX Cpeaneil Azum Myxammena Ane-Bepyuu (973—
1050) 1 Hacupa aa-Tun ar-Tyen (1201-1274).
H.l'.f:j}t?p.l-iﬂ!_ﬂ”ﬂ off IMUx VHENBIX It HX 8KId-
e @ PAzEEmMuEE M pusoIaoMem il Hatidume &
HHIJ‘I(“}J.’.’L’?‘??E.
[MocrnenoBarensHOE HATOKEHHE TPHTO-
Homerpud B Erpone noasunocs B XV Be-
ke B Tpyae «[IATE KHHI O pazHOTO poja
TPeyrolbHHKAX» HEMEUKOTO MaTeMaTHKa
P. Mionnepa (1436—-1476), ocHOBAHHOM
Ha apabCcKHX HCTOMHHKAX.

Hacup ao-Juu am-Tycu




I11. IVIOINA I ®UT'YP

B PEIVIBTATE HIYUEHHH paljieaa Hajgo

YMETE

JHATE

* NOHATHE nomait GHIVPLE H OCHOB-
HElE CEOHCTEA (AKCHOMBL) MIOMNIAAH]

* eAHHHLE H3IMEPEHHA MA0MALN;

* DOpedeneiis PABHOBEIHERXY H PABHO-
COCTABNEHHEIX (HIYP:

+ hopMYNLL T8 HAXO®KACHHA AI0Iaei:
KBEAPATA, MPAMOYTOALHIES,
NPAMOYTOTLHOTD TPEVTOILHHER,
NApLIEnOrpaMma,

Tpeyronkinka, pomoa,

TpaneuH, YeTHPexXyrolLHHES.

* HAXOJHTE PABHORENHKHE H PaBHOCO-
CTABNEHNEIE UTY]PERL

* BRIBOAHTE (POPMYILI NA0MAaReil;
OPAMOYTOIBHHED,  NapallelorPasma,
TPEYTONLHHED, TPANSTHH,

* BELIMHCITATE MI0MEIH!

KBAOPETA, TPAMOYTOILHEKA,
OpAMOYTOIEHOTG TPEYrOnLHHKA,
NapanIelorpaMMa,

TRPEYTONLHIES, poMba,

TPAMENHN, YETEHPEXYTONLIHEA]

* IPHMEHATE HOPMYNL NAOIAASH MO~

royrol:HHKOBR 08 PEIISHHA 3a0a4.




21. llonsatue nuomwaau. Ilaomaas npamMoyroibHuKa

C nnowaasamyu GUryp Bbl 3HAKOMMIINCE B HPEABLIYIIMX KIaccax, Bbl-
yucnsind ux. Hanpumep, Ha pucynke 100 nnomans derslpexyroibHHKa
S = 43 geaaparHeiM eanHuuaM, [lnomans HToro MHOIOYrOIGHHKA BhI-
paaeTcs MON0KHTENBHBIM HHCI0M, KOTOPOE HOKA3bIBAET, CKOILKO pa3
€QHHHIA HIMEPEHHA H €€ HaCTH YKIAALIBATCH B HeM (34 €IHHHLY H3IMe-
peHMs B3ATA 0/1HA KieTouka). Bel nenonesioeany tawke Gopmyiis nioma-
AM KBaparta, NpAMOYroibHHKA, Kpyrd. C NOHATHEM MIOIAAN Mbl BCTpe-
YAEMCA B NOBCE/IHEBHOM HUIHH, HANPHUMED, CHALIIINM TAKHE CI0BA: «I1110-
W@k KBAPTHPEL paBHA 76 KBAAPATHBEIX METPOB», «IIOWEAL CAL0BOID
yuacTka paBHa 10 cotkam». DTO NOHATHE NOCTOAHHO HCHONL3YETCH [PH
wiMepeHuH BenuduH. Hanpumep, niMepeHUsMH YCTAHOBICHO, HTO I110-
waae Kasaxcrana pasna 2 7249 teic. KB, KM, (9-¢ MecTo B Mupe). Hayunm
HNOHATHE UIOWAAN K ee cBolicTea Dontee noapoduo. CHavana paccMOTpuM

IIOUAAH TPOCTRIX (hUryp.

Pucyror 100 Pucynox 101

DUrypy HAZBIBAIOT NPOCION, €CIIH 8¢ MOKHO PA3JIENHTE Hd KOHEYHOe
4yueno TpeyronsHukor. [pusmepom npoctoi durypsl sBiseTcs BLITYKIBIH
MHOTOYrofsHHK (pucyHok 101). On pazbuBaerca Ha TPeyroiabHUKM JAHA-
IOHANAMH, NPOBEIEHHBIMH W3 KAKOH-HHOY AL €ro BepLIHHBL

Ocuosnbiiu ceolicmeamt (AKCHOMAMM) RIowdIN ABIAIOTCR CNEAYI0-
HHe:

1) kaxaoil npocroit urype COOTBETCTBYET €IHMHCTBEHHAA MONOMKH-

TellbHAA BEIHMYHHA, IEOTDFIHH HA3LIBACTCH € .FL?!?H{I‘.I&F?HJ;




2) paeHble (PHIYPhl HMEKOT PABHBIE II0LIAH;

3) ecnu hurypa obpazoBaHa W3 HECKONBKHX GUIYDP, BHYTpEHHHE 001a-
CTH KOTOPBIX HE HMEIOT ODLIHX TOYEK, TO €€ II0LA/L PABHA CYMME 10~
wageit STux Guryp;

4) niomwas KBaApaTa co CTOPOHOI g paBHa a .

OchogHbMU  €OUHUYAMU WIMEPEHUA RIowfady ABIHKTCE KBaApaT-
HBliE MuaauMmerp (Mm’), KBaapaTHbli caHTHMeTp (cM’), KBajgparHblii
JAeLHMETP (am’), KBaApaTHBI MeTp (M) KBA/IPaTHBIH KHIOMETP (kM)

Hanpumep, ecnd KBajgpar MMeeT CTOPOHY a = | M, TO ero nnowmans S =

=1m,ecrma=10mM 1085 =100mM =1 ap, ecnn a = 100 M, T0 § =
=10 000 m* = 1 ra.
JBe (Urypsl HA3BIBAKTCH PAGHOGEIUKU- B

MU, eCIIH OHH HMEKT PABHBIE TLIOLIATH. HEE

'LIJHI'YPI:I HA3BIBAKYTCH pPaeHOCcaCMasieH bl

K L N
€CIM OJHY M3 HHUX MOMKHO pa3jielliTh Ha 4a- [ H T
CTH, M3 KOTOPBIX MOMKHO COCTABHTE APYIYH).
PaBnococrasnennsle  ()Mrypsl  paBHOBENH- A C
kn. Hanpumep, Ha pucyunke 102 tpeyronsHuk Pucynox 102

ABC n npamoyronsiHuk AMNC pasHococTas-
neHHele QIUrypel, TAK K4K OHHM COCTABIEHBI M3 PABHBIX TPEYIOILHHKOB
(AAMK = ABHK, ACNL = ABHL) u tpaneunn AKLC. CnenosarensHo,
IIOIA/IH X PABHEL, TO eCTh TpeyroisHuK ABC u npamoyronsuuk AMNC
PABHOBEIHKHN.

& b Teopewma Hinomans npaMOYrodLHHKA
paBHa NPOHIBEJEHHI LJIHH €0 IBYX cocel-
HUX CTOPOH.

Horkasartenscrso O003HauuM JIH-

Hbl COCEAHHX CTOPOH INPAMOYIOJABHHED d H h..

a ero mnowanas — 8. Jokasesm, yro § = ab.

b S b

a b KBaJparta co cTopoHoit a + b (pucynok 103).

J:EHC'E'P{}HM ,-'.lr'r]HHh[fI NpAMOYIOIBHHE A0

Pucynor 103 [Mnowane sroro keaapara paeHa (@ + b) . Dror

KBAAPAT COCTABIEH M3 ABYX KBAIPATOB, CTOPO-




HBI KOTOPLIX PABHLL @ ¥ b, H JBYX paBHbIX npaMoyroasHukos. [Liomans
Kaoro Wi upaMoyroasHukoe pasna S, [lo croiictey ninowanei
(@a+bY=a +b +S+5 otkynaa +2ab+b =a +b + 28, 2ab =28,
& =ab, yro 1 TpeboBANOCE NOKAIATE.

M1 sroil Teopemsl cienyer, 4To ILI0MAAL HPAMOYIOIBHOIO Tpey-
I'JIBHHKA PABHA NOJIOBHHE NPOHIBEICHNH L/IHH €10 KATETORB ('i'HI{ KaK
JHANOHAEL NPAMOYTOILHUKA pazOHBAST ero Ha 1BA PABHBIX NPAMOYTOlIb-
HEIX TpeyroisHHEKa) (pucyHok 104).

FJaagaua [Jauue 3a00poB BOKPYr 3eMEIBHO-
ro yuacrka GopMbl NIPAMOYTONBHHKA CO CTOPOHOMH
20 M 1 BOKpyr y4acTka GOpPMBI KBAJAPATA OJMHAKO-

S=%a-b

yuacTka foaeue? b

Bel H paBHel no 100 m. [Inomans kakoro 3eMensHOro

Pemenwne. Jnuua 3zabopa BOKpyr 3emMelb-

HOIO y4acTka — 310 ero nepumerp. Ilo ycnoeuio =
YVHACTKM (POPMEI NPAMOYIOIBHHKA M KBAJpaTd HMe- Pucynox 104
T oauHakoesie nepumerpst no 100 m. Ilyvers ne-

M3BECTHAA CTOPOHA NPAMOYIONBHHKA paBHa b M, 4 CTOpOHa KBajpata —
a M, Torga umeesm: 2(b + 20) = 100 u 4a = 100, orkyna b = 30, a = 25.
CnenopatensHo, IIOMAAH THX yHacTKOB paBusr: 20 - 30 = 600 (M°) u
25° = 625 (m%). 3nauuT, nI0mMaasL yyacTka keaapaTHoii popmel Gonbiue.

Or1ser. [Inomans yyacrka kBajapaTHoi hopme Donblie.

BOINIPOCHI

1. Yto Taxkoe nnomaies (GHrypel # KakHe OCHOBHEIE CBOICTEA NOLIANH BEI
zHaeTe?

2, Kakne (urypel Ha3LIBAIOTCA: &) PABHOBEIHKHMH, ) pABHOCOCTABIEHHEI-
M’

3. CihopmynupyiiTe 1 JOKAXHTE TEOPEMY O IUIOLATH NPAMOYIOIBHHEA,

4. Kak BRIMHCIHTE NIOLIALL NPAMOYIONLHOTO TPEyrolbHHEA [0 ero Kare-
Tam?!




YINPAAKHEHH S
¥Ypoeenws A

212. a) Jokaxure, 4TO PaBHbIC YETHIPEXYIONBHUKN — PABHOBEIIHKHE.
Chopmynupyiire obpaTHoe yrBep#ieHne 1 yCTaHOBUTE, CHpPaBe/1Iu-
BO JIH OHO.

0) Bepro nu, 4TO paBHOCOCTABICHHBIE MHOTOYIOIBHHKH — PABHOBe-
nukue?

B) Bripembre ui GyMaru JBa paBHBIX HPAMOYTOIBHBIX TPEYIOJIBHH-
Ka ¢ kateramu 3 cm v 4 cm. CocraBeTe H3 HHX: 1) HPAMOYIOIBHUK;
2) napamnenorpamm; 3) pasHoOeApeHHbli TpeyroibHHK. YeMy paBHbl
mnowaan 3tux puryp?

r) Haueprure B TeTpajin KBagpar M NPHMHTE €0 ILIOWAAL 33 €IHHH-
uy. [Mocrpoiite: 1) kBaapar 1 NPAMOYIOALHBIH TPEYTOILHHK, I10LLA-
M KOTOPBIX paBHbl 4 KB. €11.; 2) NPAMOYIOAbHHK ¥ paBHOOEIPeHHBIIT
TPEYTOALHHK, IUI0WAAH KOTOPEIX PABHLL 3 KB. e/

213. a) Paspexbre paBHOCTOPOHHME TPEYIOABHHK HA TPH YacTH
H CHOMHUTE H3 HHX NPAMOYIOIBHHEK.

0) Beipeskbre n3 OyMarn napanienorpaMm, paipembsTe ero Ha JBe 4a-
CTH, M3 KOTOPEIX MOXKHO COCTABHTE TPEYTONBHHK.

214. a) JAnuHel CTOPOH ABYX YHACTKOB 3eMIM, UMerux Qopmy
kBajpata, pasuel 10 M 1 24 m. Hajignre anuuny ¢TopoHsl KBajapaTHoO-
IO Y4acTKa 3eMIIM, HMEIOLEro MIOMAa/ibk, PABHYK CYMME IL10majiei
FTUX yuacTkoB. 0) Cropous! npamoyronsiuka 4 oM u 15 oM. Haifnure
CTOPOHEBI PABHOBENHKOIO €My HPAMOYIONBHHKA, €CIH OHH OTHOCATCH
Kak 3 : 5.

B) Haliaute cropoHy KBajapara, PaBHOBEIHKOIO IPAMOYTONLHOMY
TPeYrojibHHEY ¢ kareramu 24 cm u 27 cMm.

215. a) [Ton B komuaTe, HMeromeil GopMy NPAMOYIOIBHHKA paMepa-
M 2,5 M % 1,5 M, HY®HO HOKPEITE KBAJAPATHEIMH ILIHTKAMH CO CTOPO-
Hoil 30 em. Croaeko mntok norpedyercsa?

0) CronbKO HY&KHO IINTOK (POPMEI NPAMOYIOIBHHKA pasMepamu
20 em = 10 em ana oDIHLUOBKH HPAMOYTONLHOH CTeHB! JUIHHOH 3.2 M
H BeIcOTOM 2.5 M7




Ypoaens B

216. B npamoyronenuke ABCD co cropodamu AB =4 am, 4D = 8 nm
NpoBe/ieHEl OUCCEKTPUCHE IBYX YIJI0B, lIpHieKamux k donseii cro-
pone. Onpenenure, Ha KAKME YACTH JEIMTCA MIIOMAAL NPAMOYIO/ib-
HHEA 3THMH OHCCEKTPHCAMH.

217. a) B npamoyronenom AABC ZC =90°, AB =1 m, £4 = 30°
Haiiaure nnowane S, 0 .

6) Haiinnre nnomans npaMoyrojbHOro pasHoOeIpeHHOIO TPEyIolib-
HHKA ¢ FHIOTeHY30H, paBHoii 10 cm.

B) Haiiaure miomais npaMoyrojibHOro TpeyrojlbHHKA, B KOTOPOM OT-

HOLIEHHE MMOOTEHY3kl K OJHOMY M3 KaTETOB PABHO i, a JIpyroi ka-
TET paBeH 8 CM.

r) Haiifure nepumerp npaMoyroisHOro TPeyrolbHHKA, €ClH ero ru-
noTeHy3a pasHa 25 ¢M, a nnomans 84 oM’

218. CropoHa npaMOYro/IbHHKA PABHA d, 4 YIOI MEWIY ITOH cTopo-
HOH M auaronansio pased f. Haiiaure nnomans npamMoyroibHHKA,
ecim: a)a =6 cem, f=30°0)a=>5cm, =447 (ykamure oTBET € TOU-
HocThio Ao 0,1 em’).

219. a) Croneko auecToB uBeTHOH Oymarn pasmepom 20 em = 30 oM
nodanobures ana okneiikn 16 kydbukos ¢ pedbpom, pagusim 10 cm?

0) Haitaure cyMmy nuomaieii Beex rpasei npaMoyroibHOro napas-
JeAeNHIed, JUIHHA, WHPHHA W BRICOTA KOTOPOIO COOTBETCTBEHHO
paBuut 5 oM, 8 oM, 10 em.

220. a) 3emenesHblii yqacTok uMeeT hopmy npaMoyroineiukda. Ou or-
MeqeH Ha Kapre ¢ Macimtabowm
1:1000. Bo ckonsko pa3 mio-
adk FTOrD Y4aCTKa HA MECTHO-
CTH DoJIklle, YeM Ha niaade?

0) Yuacrok zemnm  nioOpamed
HA [JdHE NPAMOYIOJIBHEIM Tpe-
YIONBHHKOM € KATETAMH 3 CM M

4 cm. Haftnure nnomans sroro

YHACTHA Ha MECTHOCTH, €CIIH Mac-

(zepo Baixau
werad 1: 100 000,




B) OanuM H3 cameix Ooasminx ozep 3emim asaserca banxawm, nno-
waae koroporo cocrasinser 40 % or odwel nnowmwann Beex ozep
Kasaxcrana, pasnoii 45000 km®. Haiiaure ninowans osepa banxam.
221. a) B Kasaxcrane camas Donbluas no nnowaan (428 Teic. KB. KM)
Kaparanauuckas obnacts, a camas manas (98 Teic. k8. kM) — Cesepo-
Kazaxcrancrkas. Ha cxonsko npouenror nnomanes Kaparanauncekoit
obnactu Sonsume, yem nnowanes Cepepo-Kaszaxceranckoi? Orser naii-
TE ¢ TOUHOCTRIO a0 1 %,

0) Ha cxonbkO NpPOUEHTOB M3MEHHTCH IUIOUAAbL [PAMOYIOIBHOIO

AACE ¢ kareramn AC = 4§ am, BC = 3.5 am, ecnu karer AC ysenn-

ynTh Ha 20 %, a karer BC ymenniunts Ha 20 %7
¥posenn C

222, a) B mpeyronsuuke ABC £ C=90°, AB=10c¢cM,5in 4 +sin B =
= 1,4, Haiianre nnowans rpeyronsiuka ABC.

0) ldan npamoyronsuux ABCD, nnomwajas xotoporo paeBHa 36 cm’.
Touxn M, N, P, K — cepeaunnt ero cropon 48, BC, CD, DA coorser-
creenso. Halianre nnowans wecrnyronsuuka AMNCPK.

B) Buytpn ocrporo yrna 4, pasnoro 60°, ormeuena Touka C, paccro-
sauna CB u CD ot KOTOPOH /10 CTOPOH YId COOTBETCTBEHHO PABHBI

I nm u 2 am. Hadinure nnomanes yersipexyronbuuka 48CD.

NPAKTHYECKOE 3AJAHHE

[Mocrpoiite napanaenorpamm ABCD n nposeanTe ero eeicotel BH u BK
K ero croponaM 4D u CD coorsercreenno. Hameprete BH, BK, AD u CD.
Cpasnure npoussenenus AD - BH u CD - BK.




22, [lomaan napa/jieiorpaMmmMa M TpeyrobHHKA

HEJ.IEUMI-IHM-. YTO ELICOMOL RapaLrelosfiausMa Ha3blBAdKT NEPINCHIHKY -
nAp, IIP{IBEAEHHb\lﬁ H3 KAKOH-IH00 TOYKH ero CTUPUHH, K HPHML’]I‘:L_ co-

Jepmalieil napauielbHyl0 el CTOpOHY. A B

Paccroanue MEW Y IIapHJIJIEJIbeIMH CTO-

POHaMH MapdailielorpaMMia TadkKHE HAZbI-

Baerca ero peicotToi. Tak, Ha pucynke 105 o

C
orpeskn AH u AF, xak 1 UX AIMHBL, — BhI- D X‘r
coTel napannenorpamma ABCDH. Pucynox 103

Teopema I[lromans nmapajieno-
IrpaMMa PABHA NPOH3BEICHHIO UIHHBL €0 CTOPOHLI HA BLICOTY, 1IPO-
BEAEHHYH K M0l CTOPOHE.

Horazatenswcteo. [lyere nan napannenorpamm ABCD (pucy-
vok 106). Jokamem, uto ero naowaie S=0D0C - AH.

A B Ecnin on wHe sapnsercs II}'.IHM{'}}fI'DJIb—

HHEOM, TO OIHH H3 Ero ¥YIriloB, A unwu

B — octpmii. [lyers yron 4 — ocTpslii.

H—I 5 FK C [Toctpoum nepnenaukyuapu AH u BK x
Pucynox 106 npamoit CD. ITaowans rpaneuun ABCH

paBHa CymMMe Iomaned napanieno-

rpamma ABCD u tpeyronsHuka ADH wnu cymme naomaneil npamoy-
roasHuka HABK u tpeyroasuuxa BCK. [lpaMoyronsHeie TpeyroibHHKH
ADH u BCK paBHsl (110 rHIOTEHY3E H KATETY). IOITOMY HMEHT PABHEIE
nnomanu. CnenosarensHo, noomains napannenorpamma ABCD paeua
momaan npamoyroasiuka HABK, To ects pasna AB - AH wnu DC - AH.

ITaowaos poymia MOKHO BEIMHCIATE 10 GOPMYIE IIOLAIH Napaliie-
norpamma: 8 = ah (pucynok 107), rae a — nnuna cTopoHsl, i — BeicOTa
pomoa.

OTMETHM, YTO EBICOMOL MPEVIOIBHUKG HATEI-
BAKT HE TOALKO MEPHEHANKYIAP, NPOBEICHHbIH
13 €ro BeplIHHBL K HPAMOI, cojepkaleit nporu- a

BOIONOMHYH) CTOPOHY, HO M €r0 JJIMHY. Pucynor 107




Teopema Ilnomajk TpeyroibHHKA PaBHA NOJOBHHE NPOH3IBE-
AEHHHA JJIHHBI €10 CTOPOHEl HA BBICOTY, NPOBEIEHHYH K ITOI cropo-
He.

Jdorazarensctso. [lyers nan A4BC (pucynok 108). Jokamxem,
YTO ero nnomais § = % +AB - CH. Jloctpous 3T0T TPeyroibHHK 10 Na-
pannenorpamma ABCD. [lnowans napanienorpaMMa paBHa CyMMe N70-

waiei TpeyronbHukos ABC u CDA. p C

Tak xak »1TH T[}E}"I'{JJ'II:HHKH PdBHBI,

TO INIOWailbk IIHPE’.HJ’IEHUI'}]HMMH paB-

Ha Y/ABOCHHOI IUIOMAAH TPeyroib- : y |_i' B
Huka ABC. Bruicora CH napanneno- Pucvnor 108
rpamma ABCD, nposejleHHAA K CTOPO-

He AB, pasua BeicoTe TpeyroaeHuka ABC, npopeaeHnol k cropone AB.

CnepoparensHo, niaomais S rpeyronsHuka ABC pagHa N0JI0BHHE 11011~
1

au napannenorpamma ABCD, o ecte § = 5 -AB - CH.

Janaua 1. Joxaszars, uto nrowads mpeyeoisHUKd PAGHA NOIOBUHE
npouzeedenun dnun d8VY €20 CMOPoH HA CUHVE Vaad MeXcoy HUM.
JdorkasartenscTeo. Ecin TpeyrolbHHK OCTPOYTONbHBIH (pHCY-

ok 109, a), To, npoeens ero Beicoty BH, umeem: BH = AB - sin 4. Torna

Suisc= é ~AC - BH = é - AC - 4B -sin 4.

a) 6)
B B

A H C H A C
Pucynor 109

Ecnu TpeyroiisHUK TynoyroieHeil (pucynox 109, §), to ero Bricora
BH = AB - sin (180" — 4).
OTMETHM, YTO CHHYC TYIIOIO YIUIa PABEH CHHYCY OCTPOIO YIIla, CMEm-

HOFO ¢ HUM, TO ecTh sin (180°- 4) = sin 4, a cuHyC npasoro yria pa-

114




gen 1. Hrak, 8,5 = é ~AC - AB - sin A. YcraHosuTe CaMOCTOATENBHO,
4TO 3Ta (POPMYJIa NIPUMEHHMa M JUIA NPAMOYTOIBHOIO TPEYIOIbHHKA.
Bagaua 2. Jlokazars, 4T0 niowads naparierozpamMma pagua npo-
uzeedenio AUl 08YX €20 COCEOHUX CMOPOH HA CHHVC Yeaa Mexncdy HUMU.
Sipen=AB - AD - sin A,
Joka3aTensCTBO NPOBEJINTE CAMOCTOATENBHO, PA3ARIHE NapaLieno-

IPaMM €ro JAHAaroHaAbK) HA JIBA PABHBIX TpeyroibHuka (pucynok 110).

B C

A D
Pucynox 110

BOIIPOCHI

1. ChopmynupyiiTe H JOKAKHTE TEOPEMY O IIIOLIAIH NapanienorpaMma,

2. ChopmynupyiiTe H TOKQKHTE TEOPEMY O IIOMIATH TPEYIOIBHHEA.

3. Io kaxoit dopmyne MoXHO HailTH NAOIWAAR: a) TPEYIOJIBHHKA, €CIH H3-
BECTHEI [IBE €0 CTOPOHBEI H ¥TOI MEXIY HHMH] O) NapannenorpaMma, ecin
H3IBECTHE JBE €I0 COCEIHHE CTOPOHEL H YTON MEXAY HHMH?

YIIPAKHEHHHA

Yposenn A

223. a) Croponsl napannenorpamma pasiet 12 ¢M u 15 em. Bricora,
npoeedeHHan K Honslueil cropone, pasHa 8 ¢M. Haliaure Bropyio Bhi-
COTY FTOTO NapaulenorpaMma.

0) e cropons! TpeyronbHuka pagHet 12 am u 18 am, a seicora, npo-
BeJEHHAA K OJHOH 13 HuX, pasHa 4 amM. Haifinute BricoTy, nposeses-
HYH K JPYTOH H3 3THX CTOPOH.

B) Haliante cropoHy KBajparta paBHOBEIMKOIO paBHOOEIpeHHOMY
TPEYronsHHKY ¢ ocHoBanueM 50 cm n BricoTOl 9 cM.

r) CTopoHy TpeyroibHMKA YBEMHYWIH B k pa3, 4 €ro BEICOTY, IIpOBe-
JEHHYI0 K Hell, yMeHswnny B n pai. Hamenunace 1 1 kak nnomans

TPEYIOJIBHHEKA T




224. a) Haiigure nnowmans pasxobeapennoro tpeyronsinka ABC ¢
ocHosanieM AC, ecim: 1) A8 = 10 m, Bricora BH pasna 8 m; 2) BC =
=15¢cm, AC= 18 cm.

0) Haiiaure miomans pagHOCTOPOHHErD TpeyroisHuka: 1) cropo-
Ha KOTOPOro pasHa a: 2) BeICOTA KOTOpOTo pasHa h; 3) ecam paau-
Y€ OKPYAKHOCTH, OIMCAHHOH OKOJIO Hero, paseH R: 4) ecinu paauyc
OKPYAHOCTH, BIIUCAHHOI B HET'O, PABEH 7.

225, HaiiauTe niiomais NapaiieorpaMmMa: 1) CMeXHBIE CTOPOHBL KO-
TOPOro COOTBETCTBEHHO paBHbI 5 1M 1 6 1M, a ocTphlil yron paeen 30°;
0) nepuMerp kotoporo pased 14 am, a eercotsl 3 aM u 5.4 am.

226. Haiigure ninowmank napaiieiorpaMma, HCHONb3yA JaHHBIE Ha

a) 6)
B C N
i ]
A 10 D M~ H It E

Pucynor 11

pucyuke 111, a, 6.

227. Berumenure nnomwans pomda, 3Has ero nepumerp P u octphlit
yron o, ecnu: a) P =20 cm, =30 6) P =48 cm, a = 60°.
¥posenn B

228. a) [okaxkure, 4T0 Niowaas pomOa paBHa KBajpaTy [UIHHEL CTO-
pPOHBI, YMHOMKEHHOMY Ha cuHyc ero mwodoro yraa. 6) Kakoil Bua gon-
#eH HMeTh poMO co cTOpoHOH a, 4ToDE ero niaomans Obiia HanboIb-
weil. Oreer o0biACHUTE.

229. a) [lokaxure, 4TO MeJHAHA TPEYTOINBHHKA AEIHT €ro Ha ABa
paBHOBenHEMX TpeyroasHuka. §) Otpeskn AM u BK — menuanm
AABC. Jokaxure, 4To nuowmain rpeyroisHukos AMB u ABK pasHbl.
B) CpaBHuTE NIOWAAL PABHOCTOPOHHErO TPEYIOABHHKA, NOCTPOCH-
HOI'O Hd THITOTEHYIE HPAMOYTOILHOIO TPEYTONLHHKA, € CYMMOH nio-
majiel AByX paBHOCTOPOHHUX TPEYrOAbHHKOB, HOCTPOCHHLIX HA €ro

KdaTerax.




230. a) Jan rpeyronsunk ABC. [Mocrpoitte npamyw BM, nenswmyio
€r0 Ha 1Bd TPEYIOJBHHKA, NI0MWAH KOTOPEIX OTHOCATCH Kak 2 @ 3.

6) dau tpeyroasuuk ABC, niowaas kotoporo paska 72 cm’. Ha ero
meauane BM ormeuena toura D rak, uro 8D : DM =1 : 2. [okamure,
yTo TpeyronsHuk AB8D u CED pasHoBenHKH ¥ HAHIHTE HX IN0LA L.
B) Han A4BC, nnowans xoroporo paegna 24 am’. Haitgure naowans
AMNK, ecnn MN — cpennss anuus AABC, K€ ACn AK : KC=3:2,
231. a) [lepumerp paBnoGeapeHHOro TpeyrolsHMka pased 50 w.
Bokoeas cropona tpeyroisHuka Ha 1 M Gonse ocHopanna. Haiinn-
TE MIOIA/b TPEYTOIbHUKA,

0) Haliaure oTHOWEHHE NIOMIAAN JAHHOIO TPEYTONLHHKA K III0MIAAH
TPEYIOIBHHEA, 0DPAZ0BAHHOIO €0 CPeIHUMHN THHHAMM,

232, a) Haiinure BeICOTY NPAMOYIOIBHOIO TPEYrONBHHEKA, [PO-
BEJEHHYK) M3 BEPIIHMHBI €ro NPAMOrO YIld, eClH TIHIOTeHy3a
paBna 13 cM, 2 OIHH H3 KATETOB 5 CM.

0) Halinure nnomajns nNpaMOyroilbHOIO TPEYIOJIBHHKA, B KOTOPOM
BBICOTA, IPOBEACHHAA K FHIOTEHY3€, JMEIHT €€ HA OTPE3KH, PaBHbIE
48 cmu 1.2 om.

233. a) B rpeyroasauke ABC £4 = 45°, £C = 30° BC = 6 cm.
Haiinure cropoust A8 n AC TpeyronsHHES H €ro 111011a/k.

0) Haiinnre nuomais TpeyroibHHKa, CTOPOHBI KOTOPOI'O PABHBI
26 cm, 10 cm 1 24 o,

234. Haiiaure nnowans pagHo0eApeHHOTO TPeyroisHuKa: a) bokoBas
CTOPOHA KOTOPOTO pagHa 2.5 1M, a yroi Mex1y DOKOBBIMH CTOPOHAMH
pasen 135%; B) BeICOTA KOTOPOrD, NpOBEAEHHAA K DOKOBOH CTOpOHE,

JENUT €€ Ha OTpeskH, pasHeie 3 cm u 12 oM.

Ypoaens C

235. a) Haiinure Gonbliyio BRICOTY TPEYIOJIBHHKA, €CIH €ro CTOpO-
Het 9 cM, 10 ey, 17 em. 6) CymecTeyer 18 TPEYTrONLHHK, BRICOTEL KO-

Toporo paeHst 2 oM, 3 em u 4 cm?




236. Haiiaure nnomans pasHoOEAPEHHOro0 TPEyroibHHKA, €CIH OC-
HOBAHHE €ro paBHO 12 €M, a JUIMHA BRICOTEL, IPOBEJICHHOH K OCHOBA-
HHMK), PABHA JJIMHE OTPE3KA, COSAUHAIOIIEr0 CEpPe/IMHEl OCHOBAHUA H
OOKOBOIH CTOPOHHL.

237. Haitaure nnowmans napanielorpaMma, NepHMeTp KOTOPOro pa-
BeH P, 84 To4Ka nepecedeHHs QHaroHanei HaXoQHTCH Ha PACCTORHHM d
OT Ka# 10 ero CTOPOHSL.

238. CyumecTBYOT M 1Ba TPEYIONBHUKA TAKHXN, 4TO AJIMHA Kamaoi
CTOPOHEI IEPBOIO TPEYTONLHHKA MeHBle | ¢M, a 1IMHA Kamaoi cro-
POHBI BTOPOro TpeyroibHuka Ooabue 1 M, HO NIOMA/L HEPBROro 00b-
e I0maan Broporo tpeyronsiuka? Eciin cymecTeyor, To npHuBe-
AMTE OpHMEp.

239. a) Pazpenure napannenorpaMM IpAMOil, NPOXoAlleH yepes ero
BEPILIHHY, Ha /IBA MHOTOYTONBHHKAE, [101IAH KOTOPBIX OTHOCATCH KaK
| B

0) [Mocrpoiite napanenorpaMM ¢ JaHHBIM OCTPBIM YTJIOM, PABHOBe-

JIHKHI JaHHOMY TpeyroasHMKY. (3agayda ni «Havany» Esknnna.)

NPAKTHYECKOE 3ATJAHHE

[Moctpoiite pomd, npoeeaute ero BeicoTy M auaroHanu. Mameprwre
CTOPOHY, BRICOTY W anaroHany. CpaBHHTE NpoM3IBeIEHHE JUIHHBI CTOPO-

Hbl Hd BRICOTY C NOMOBHHOH MpOHIBCACHHA OTHH auaroHane.




23. llaomaas BHINYKJIOI0 Y€THIPEXYroJbHHKA

Teopema [lnomaies BEIYKIOI0 4eTHIPEXYIOILHHEA PABHA 110-
JIOBHHE NPOHIBEICHHNH 1JIHH €10 nHAroHAJIeH C
HA CHHYC YI/Ia MKy HUMH.

Hoxkasartenwsecreo. [lyers pan Beiny- AL D
knelil yetepexyroneiuk ABCD, ero anarona- 'v
au AC u BD nepecexatwres B touke O, AC=d,,

BD = d,, a — yron Mexay AHaroHansaMu (pHcy- A
Hok 112). Jokasesm, 4To ero miomans S pagHa: Pucyrak 112
S=3 d;d;sin a.

S = Sasos T Sssoc T Sacop T Savps = 12 (AQ - OB - sin (1807 — &) +
+ B0 -0C -sina+ CO- 0D -sin(180° —a)+ DO - 04 - sin a@).

Yaureigas, uro sin (180% — &) = sin a, nony4uM;

;—sin @+ (BO(AO + OC) + OD(CO + 04)) = é—sin @+ (BO - AC +

+ 0D AC)= ésina-.4C(B(J+(JD}= éﬁinrrAC'BD—- ! .4,-d, sina.

Yro u tpebosanocs J0Ka3aTh.

K Eeau duazonaiu @uimyKiozo 4emblpexyeoibHu-
“ Kad HepReHOURKVIAPHE, MO €20 N1owads pasHa no-
N L oeune npouzeedenun oaun duazonanen. Hanpumep,
B uerbipexyronsHuke MNKL nuaronanun MK u NL
nepnenaukynapiel (pucynok 113). Toraa Sy, =

E i = i - MK - NL, tax kak sin 90° = 1,
ucvror 113 <

B uacrhocty, miomans S pomda pasHa N0I0BH-

HE [OPOH3IBEIEHHA [OIHH ero JMATOHATISI: B 2 C 3 E

8= ; ~d, - dy rae d,, d, — quaronanu pomba.

Fanaua 1. OcHOBAHMA TPaneUHH pas- 3 4 3
Hbl 3 cM M 2 CcM, a ee gMaroHanu — 4 cm
u 3 em. Haiire nuomans rpanenuy. A 3 D
Pemenne. [lycre pana tpaneums Pucynox 114

ABCD. Ilpoeeaem DE | AC (pucynox 114).




B rpeyronsnuke BDE croponsl paeHel 3 cMm, 4 ¢M u 5 oM, 3Ha4MT,
OH MNpPAMOYTolbHEIEH (1o Teopeme, obparHol Tteopeme [ludaropa).
£ BDE =90° noyromy 1 £ A0D = 907 (no cBolcTBY napaniensHeIX Nps-

mbix). [lockonsky AMaroHanu Tpaneuuu NepneHIMKYIAPHEL, TO S, =

; R B ey,

OreeT. HeM

BOIIPOCHI
1. JoxaxuTe, 4T0 NA0WAAL poMDa PABHA TONOBHHE NPOH3IBEASHNA ero Jua-
roHanei,

2. 1o kakoii dopMyne MOXKHO HAlTH NI0MWATE BEITYKIOID HeTHIPEXYIONE-
HHEKL, EC/IH HIBECTHLL €r0 JHATOHATH H YIOI MeKTy HuMu?

YHOPAKHEHHA -

¥posenun A
240. a) Haiiaure nnomans Tpanewuuy, eci ee AHArOHAIH NepHeH/am-
KyaspHb! M pasHbl 3.2 1M 1 14 1m. §) B BRINYKIOM YeTBIpEXyTrONbHHKE
JAHATOHANM NEePHEHIAMKYIAPHLL M paBHbl 6 ¢cm M 9 oM. Haiiaure ero
T TTES |
241. Inaronans papHobeapeHHOH TpalleldHd paBHa 443 am, a yron
mescny amarodansmu 60°,. Haiianre ninomane 310 Tpaneuuu.
242, Maowaas pomba pasna 216 eM’, a ANUHBL ero AHArOHANEIH OTHO-
carca kak 3 : 4. Haiinure cropony pomba.

¥powenn B

243, [lepumerp npaMoOyronLHHKA paBeH 68 CM. PA3HOCTE €0 CTOPOH
paBHa 14 cm. CepeaHHbl CTOPOH NPAMOYIOILHHKS ABIAIOTCH BEPIIN-
HAMH YETHIPEXYTOIBHHKA, YKakHTE BHJ JTOI0 YETHIPEXYTIONbLHHKA
M HAHIMTE ero nnowais.

244, Cpeanas MMHMA M BLICOTA PABHOOEIPEHHOH TPANELMH COOTBET-
CTBEHHO paBHE 15 cm 1 6 cM. CepelHHEL €€ CTOPOH ABIAIOTCA BEpIIN-
HAMH YETHIPEXYIONBHHKA., YKAMKHTE BUI ITON0 4EeTBIPEXYTrONEHUEA H

HAHIHTE ero I0Iaak.




245. B rpaneunn ABCD ¢ ocuopanuamn BC n AD, 4D = 10 cm,
BC=5cem, AC=9 cm, BD = 12 em. Haligure naomans Tpaneuux.

246. [Inomans npaMoyroibHHKa paBHa 1643 cm’, a Benmuuna og-
HOTO H3 YIII0B, 00pal0BAHHOIO JHaroHanamu, paeHa 1207, Hainure

CTOPOHBL MPAMOYTOJIbHHKA.
¥posens C

247. Haiiaure nanbonkiiee 3HAYeHHE NIOMAAH NPAMOYIOIBHHMEKL,
JHAroHale Kotoporo pasHa: a) 11 em; 6) 3 am.

248. a) Bripazure nnomank KBajpara 4epes ero JHaroHans d.

0) Jdan yersipexyronsHuk ABCD, nHaroHani KOTOPOIo NepecekatnTes
g Touke O. Jokamute, 910 8,00 * Sivon = Sanoe - Faaon:

249, Haiiaurte nnomwaas pasHOOEIPeHHOH TPpaneuuM, €ClIn ee JHaro-
Halk pasHa d u obpasyer ¢ DonklHM OCHOBaHHEM yron 457,

250. a) [nomans niasa yactka semiam pasua 552,25 em® (macwra6
1:10 000). Hafiaure nnowans yuacrka. [laiite oreer B rexkrapax.

0) Yuacrox 3ab0/104eHHOH MECTHOCTH HMeeT QOPMY HeTHIPEXYIOllb-
Hukd, Kak wiMepHTh €ro niomaies, He BeTynas Ha Hero? (3agaya apes-

HEI’FEHEEKDI’D MATCMATHEA rEpﬂHﬂ.}

NPAKTHYECKOE 3AJJAHHE .

[Mocrpoiite Tpaneuno ABCD ¢ ocnoBanuamu BC n AD. [lposeanre

orpesok CM, napannensHslil ee quarodanu BD (touka M npuHainexur
ayuy AD). ObbacuurTe, nodemMy niomais rpeyroisinka ACM pasua no-
JIOBMHE HNPOHIBEIEHUS CYMMBI JAJHH OCHOBAHHH TOH TPANELHN HA ee BhI-
coTy.




24. llnomaas TpaneuHx

G'I'ME'IIIBL HTO &bl CONOLH Mpaneyu HAa3bIBAKYT NEPHEHAHKYIIHD, OPO-

BEAEHHBIH W3 Kaxoi-nubo TOYKM OJHO- A D
ro e OCHOBAHMA, K NPAMOIL, conepxalnei
apyroe ocHoBaHue. PaccrosiHme Memay
NPAMBIMH, COOEPHKAILIMMH OCHOBAHMA TPa-
MeLMH, TAKEKE HAILIBAETCH ©€ BRICOTOMH.
B
Tak na pucyuke 115 orpesox AH, kak n g H C
€ro JUIHMHA — BeIcOTA Tpaneuun ABCD. Pucynox 115

Teopema [ITlnomaas Tpaneuuu
PABHA NPOHIBEICHHI) NOAYCYMMEL [IJIHH €€ OCHOBAHMWI HA BEICOTY.

B b C Hokasartenwscteo. Ilyers nana
Tpateuna ABCD ¢ ocnoBanuamu AD = a,
BC = b u sucoroit BH = h (pueynok 116).

h Hokamem, 94To

1
S =H@+th)-h.
] ABCH
H a D 2
Pucynox 116

A

Pazbue nuaronansw BD Tpaneumio Ha
asa TpeyronsHuka ABD w BCD, umeem:

Sisen = Suipp T Sasen = --lz-a}} + é bh = é (a + b)-h. Yro n tpebosanocs
NOKA3aTh.

3apaaua. Halitn nnowaas TpaneudH, OCHOBAHHA KOTOPOI pPaBHLL
6 ey u 2 oM, a yraet npy fonsuem ocHosanun — 60° u 307,

Pemenne Ilyere B tpaneuun ABCD AD = 6 cm, BC = 2 cm,
£4 =60° £D = 30° Ilposeaem sricory CH Tpaneumm H OTpPE3OK
CM | AB (pucynor 117). Torna
ZCMD = 24 (kak coOOTBETCTBEH- ¢

HBIE YIIIBL IIPH Dapa/lICibHbIX IIPA-

Meix CM u AB n cexkymeil AD).

Cneposarensno, AMCD — npamo- M H
" Pucyuow 117
yroneustii. B napannenorpamme k

ABCM AM = BC = 2 ¢m, torga MD = 4 em. B AMCD ctopona MC ne-




#uT nporus yraa 307, nosromy MC = —;;-MD =2¢em, CH= MC - sin 60° =

o
/3 -- -

=2 ‘T = -.,f“r?r {cm). [Mnomans Tpaneunn paeHa: Siscp = u - {x} =

=4,/3 (em).

f e a3
Orteer. 4,3 cm.

BOIIPOCHI

1. CihopuynupyiiTe H JOKAXKHTE TEOPEMY O ILI0MIAAH Tpanelns.
2. JokamuTe, 9T0 MIOATE TPANEUHH PABHA IPOH3BEASHHK) ITHHEI €€ CPe-
Hell THHHH Ha BHICOTY.

YIIPAKHEHHH

Yposenn A

251. a) Menbiiee OCHOBAHME NPAMOYIONLHOH TpaneuHH pPaBHO
10 em, cpeanas nuaus — 16 ey # oaun u3 yrnos — 60°. Haiiaure nno-
waae Tpanenun. 6) Hallgure nepumerp v niomais npaMoyroibHO
TpaneuHi, OCHOBAHHA KOTOPOI paBHel 8 1y u 12 1M, a 0aMH U3 yrios
135°,

252, Haiiagure nnowaas pagHo0eApeHHOH TPaneuuy, ecinu: a) ee oc-
HOBAHHA H DOKOBAA CTOPOHA COOTBETCTBEHHO paBHel 11 om, 17 cm
H 5 cM; 0) H3BECTHLL €€ ocHOBAHMA 8 cM, 2 cm u yron 60°,

253. a) Beipasure nnomais TPANSUMK YEpes ee CPEAHION JIMHMIO ¢
u Beicoty A. 0) Halinure nnomans papHoOepeHHON Tpaneunu, eciu
ge cpennas nuuua pasHa 10 cm, Doxosas cropona pasHa 12 cm,

4 Yyrojl npu MeHblIeM OCHOBAHHH paseH 135°,

¥posenn B
254, a) [duaronans paeHoDeapeH-
HOH Tpaneuun AeIuT ee Tynoil yroa
nonotam. MeHesiiee ocHoBaHHe Tpa-
neuuu pagHo 3 M, NepHUMETp paBeH

42 M. Haiiaure naomwajs Tpanentu.

an - - e oy &
0) Haitanre ninowans (B rekrapax) ka L p—

FAXCTAHCKOTD II}]Ilp{'.I.-'II-Iﬂl'{} JAKa3HHEA ((Kﬂpﬂﬂ‘id.?bf‘ﬁt!t’ RECKU




«Kaparanbckue necku», €C/iM OHAa PAaBHA MJIOLAM TPANELHH, BBICOTA
kotopoi 0,8(6) m, a cpeanas nuuua 1.5 - 107 m.

255, a) Jlnmuel napanienesHeIX CTOPOH TpaneuMH pasHel 25 M
# 4 aM, 4 JIHHE HenapamiensHeix cropod — 20 am 1 13 am. Haiau-
Te nowanks rpaneuuu. 0) Haltaure nnomans rpanennu, ecim ee oc-
HOBAHHA PaBHEL 5 ¢M 1 19 ¢M, a Bokoeele cTopoHsl 13 emu 15 em.
256. a) Haiipure naomans pasHobepeHHOH TPaneUMH, ecid ee aHa-
rOHANL NEPHEHIHKYIAPHA K OOKOBOH CTOPOHE, 4 OCHOBAHHA PABHEI
20cmn 12 em.

0) Brpembre n3 Dymary pasHoOeIPeHHY IO TPANESLHIO W PAIPEKBTE e
HA JIBE YACTH, H3 KOTOPBIX MOMKHO COCTABHTE NPAMOYIOIbHHK.

257. a) Joxkamure, yro, ecnu B paBHOOe/IPeHHOMN TPANSLUMK QHATOHA-
1M HepHeHANKYIAPHEL, TO €€ IIOMAL PaABHA KBAJIPATY BEICOTHL TPad-
neuuu. 06) Haiiaure nnowans papHoOepeHHOH TPaneLHH, €ciM ee
AHATOHANH NEPIEHAMKYIAPHEL M OCHOBAHMA paBHEl 6 cM 1 10 em.

8) lan gernpexyronsiuk ABCD, nMaroHani KOToOporo NepecexarT-
ca B Touke 0. okamure, 4To ecny niowaju tpeyroasHukoe A0B u
COD pagnsl, a ero cropossl AD u BC He paBHEL, TO 3TOT YETBRIPEXY-
rONBHHUK SBIRSTCH TPanelnei.

Yposenn C

258. B oxpymuocTa paauyca 4 ¢M nposeieHs auamerp AD v napan-
nefnbHas emy xopjaa BC, crarnsaronias ayry s 60°. Haiigure nnowans
Tpaneuuun ABCD.

259. a) Pazpenurte Tpaneuid Ha ABe PABHOBEJIHKHE TpPANEUHH Ips-
Moil, nepecexatomieil ee ocHoBanuda. CKoNbKO pelleHMH HMeer 3aia-
ya? 6) Pasnosennkue A4BC u AMNK pacnonoxkeHsl Tak, 4T0 paBHbIE
orpesku AC u MK nexar Ha oaHOH NpAMOH, a TPEYTOILHHKH B OHOI
MONYILIOCKOCTH OTHOCHTeNsHO Hee. [lpamas, napannensHas naHHOMH
npaMoil, nepecexaer cropoHsl AABC B toukax D u F, a AMNK — 8
toukax E n O, Hokawure, yro DF = EQ.




25. 3apaun no reme «Ilyomanu puryp»

3apnaua l. B rpeyronsuuke gane age croporsl 6 cM, 12 ¢m 1 yron
60° mexay numu. Halitn anuay BHCCEKTpHCE 3TOr0 TPEYTIOJIBHHKA, IIPO-
BEJACHHON M3 BEPIUHHEL JAHHOIO YITIA.
Pemenne. Ilycre B tpeyronsuuke ABC B
AB = 6 em, AC = 12 em, £4 =607 (pucyHok
118). Obo3HaunM JIHHY HCKOMOI DHCCEeKTpH-

ch AD = x. Torna 8, z-= ; 612 -sin60° = K C
Pucyuox 118

= 18{? (em’). C APYTroH CTOPOHBL, 8, 5= Sapn T
+ 8 pic= % »6-x-sin 30°+ % 12 rx-5in 30° =
3 _& o - Ty
S oxt 3x- X {em”). CneposarensHo, 183 = 5 X, OTKy 2 X = 4/3.

OtreerT. 4{{}3 CM.

FJanaua 2. B vernpexyronsHoH NHpAMHIE, OCHOBAHHEM KOTOPOH
ABIAETCH KBajgpatr, kKaxjoe pebpo paeno 1 m. Haitru cymmy nnomanei
BCeX rpaHeii 1ol nMpaMMikL. S

Pemenwne. Hekomans ninomajis pasHa
CYMME ILIOIAJeH OCHOBAHMA HTOH MUpPaAMH-

Abl (pucyHor 119) u geTelpex paBHBIX MeEwk- c
ay coboi GokoBeix rpaned. OCHOBAHHEM IH-

paMu/ibl ABIACTCH KBajapar co cTOpoHol 1 m.

Ero nnowaaes pasHa | m”. Kawnas Gokosas A

I'PiAHE HBIAETCH PABHOCTOPOHHUM TPEYIOJIbHH- Frcypgn 113

u 1 o : 2
KoM co ctoponol | m. Ee nnowank pasna = - 1 - 1 - sin 60° = yT (a7}

Torna nekomas nnowans pagxa (1 + .JE} M.

Orser.(1+ J"?:_}ME.

YHPATKHEHHA -

¥poeenun B
260. a) Haliqnre Ouccekrpucy NpAMOYFOALHOIO — TPEYrO/IbHHKA,
NPOBEASHHYI) H3 BEPIIHMHEL [PAMOIO YITA, €C/IM €r0 KATEThl PABHEI
6emu 8 em.




0) Han npamoyronsustii tpeyronsHuk ABC ¢ kareramu BC = g, AC =
= b, D — rouka nepeceuenns HuccekTpuck yrina B u cepeuHHoro nep-
nenaukynapa k orpesky AC. Haiinure nnowans tpeyronsnuka BCD.

261. Haiinure BeicoTy: &) NPAMOYTOIBHOIO TPEYIOILHHEKA, IIPOBEIEH-
HYK) K €I0 MHIOTeHY3e, ¢CiH KaTeTsl paBHbl 12 cM 1 16 cM; ) napan-
NeOTrpaMMa, NPOBEIEHHYH K €0 MeHbIIeH CTOPOHE, BClIH HIBECTHBI
nepumetp 51 em, nnomazaes 90 ey’ u Menban BeICOTA 5 CM.

262. Haiianre naowans pasHoOeapenHo Tpaneumu: a) Oonbuiee
ocHoBaHue kotopol 30 nm, Gokosaa cropona 10 am u yron npm
Gonbwem ocHosaduu 45%; §) ¢ ocHoBaHHAMH a M b (g = b) U yraom
f npu HonblEeM OCHOBAHHH.

263. Tananarocckuit Mopckoii 3anoseaHuk sauumaer 133 000 wm’,
a Karon-Kaparaiickuit Haunonansseiii napk Kasaxcrana — 643 477 ra.

Kakas w3 stux nnowaneit donsine M Bo ckoasko pas? Oteer paiite

C TOYHOCTLEY 10 €1HHHIL.

Daranazocekuli kKonoaodg Bodonad Koxwkois
& Kamon-Kapazafickom napie

264. a) Bucora pasnobejpeHHOro  TpPeyroikHHKL, [POBEISHHAA
K ero DOKOBOH cTOpoHE, paBHa /i, 4 OCTPBIH Yroa IIPH €ro OCHOBAHHH
pasen a. Halianre ninomans tpeyroibHuKa.

0) Jan pasHoOe/ipeHHBIT TPeyroAbHHK, OCHOBAHME KOTOPOIO pab-
HO 5 oM, a DokoBas cropona 4 cm. Halignre cymmy paccrosHuil oT
NPOH3IBOABHON TOYKH OCHOBAHHUA /10 DOKOBLIX CTOPOH TPEYIO/NBHHKA.
CpaBHUTE NONYHEHHYW) BEIMYMHHY C BRICOTOH TPEYIrO/ILHHKA, [IPOBE-

JeHHOI K DoKoBOI cTOpOHE.




265. [Inaronans napanaenorpaMma pagda 12 oM, 011Ha 03 ero cTOpOH —
% oM, a yron memay Humu pased 30° Halaure naomans napanieno-
rpamma.

266. Haiiaure: a) naomaas OpAMOYIONBHOH TpaneuuH, y KOTOPOH
JBe MEHBIIHE CTOPOHB No 6 cM, a Boaeswwit yron — 135°%; 6) ¢ Tou-
HocTeio 10 0,1 ¢M’ nuowans Tpaneuus, OCHOBAHHA KOTOPOH PaBHbI
14 em n 10 em, a yrie! npu 6oabiem ocHoBanuu — 30° 1 45°,

267. B npamoyronenstii AABC snucan npamoyroasaux CDEF Ttak,
yTo ero sepuwinnsl 0, E, F nexar cooTBeTCTBeHHO Ha croponax AC,

AB, BC. UasecTHo, uTO EE = ; AC =6 am, BC = 8 nm. Haiiaure

niomaas npaMoyronsiuka CDEF.
268. B ocrpoyronsiom AABC eeicora CH paena 5 cm, £4 = 657,
# BCH = 40°, Haiiaure nnowaas A4BC ¢ tounoctsio 10 0.1 em’

Vposens C

269. a) Jokamure, 4TO €CIH NPOBECTH TPH MEAHAHBI TPEYIOILHHKA,
TO OHM PA3IENAT ero Ha 6 PABHOBEIHKHMX TPEYTOJIBHHKOB,

0) Jlan paBHOCTOPOHHMIH TPEYrOlIBHHK CO CTOPOHOIL, paBHoi 10 cm.
Haiiaure cymmy paccroanmii o1 modoi ero BHyTpeHHei toukn M 1o
CTOPOH TPEYIONBHHEKA.

270. Haiianre nnowane: a) tpeyronsiuka 4B8C, ecnu HIBECTHEL CTO-
pona AC = 5 cm u meanansl 44, = 4.5 em, CC, = 6 cm; §) paBHOCTO-
POHHErO TPEYIJIBHHKA, €C/IH PASHOCTE MEHKIY €r0 CTOPOHOH U BRICO-
TOH paeHa d.

271. a) Bruipembre u3 OyMard JiBe paBHBEIE TPANELHH M paspembre
O/IHY H3 HMX Ha JIBE YACTH, H3 KOTOPLIX MOAKHO COCTABHTL TPEYIO/lh-
HHEK, 4 BTOPYK) HA JIBE YaCTH, U3 KOTOPBIX MOKHO COCTABHTE Napalie-
JOTpaMM.

0) Yepe: Touky, NeXalY BHYTPH J2HHOTO YINd, NPOBEIMTE MPs-

MYH), OTCCKAKMIYHY OT HEMD TPEYIOJIIBHHE HAMMEHbLIEH TUTOLIATH.




NPOBEPL CELA!

272, 1A) ocrpoiite KBaApaT, PABHOBEIHKHI NPAMOYFOIBHHKY, €O
cropoHamn 4 M u 9 cm.

2A) Haiinure nnomaaes poMba co croponoii 4 M 1 yrnom 307,

3B) B npamMoyroflbHOM TPeyrolbHHKES OJHH KaTeT KOPO4e APYIroro Ha
1 am, a runorenysa pasna 5 . Hafianre ero nnowans.

4B) Touka M — cepennna cropoust A5 keaapara ABCD. Touka N ne-
auT cropony AD e ornowennn 1 @ 3, cunras or touku 4. Haitqure
nnowanes keajgpara ABCD, ecnn 840 = 1 eM L

5C) Haua tpaneuns ABCD ¢ ocnosanuamu AD u BC, nuaronanu ko-
TOpOil nepecexkaroTes B touke (. Jlokamure, 4To II0WAAN TPEYroilb-
HukoB AOB n COD pasHbL.

NPAKTHYECKOE 3AJAHHE

[TocTpoiite B KOOPAHHATHOH IIOCKOCTH KAKOH-THOO OTPE3OK U OT-
METBTE ero cepeauny. Hallante koopauHaTsl KOHLOB OTPE3KA H €ro cepe-
Aunel. CpaBHATE KOOPAHHATEL CEPE/IMHLL OTPE3KA € MONYCYMMOH OJIHOH-

MEHHBEIX KODPAHHAT KOHIOB OTPE3K.




3TO HHTEPECHO!

[To gomwemuuM 10 Hac EFHNETCKHM ManH-
pycam H JPEeBHEBABHIOHCKHM TEKCTAM MOM-
HO CYAMTE, 9TO VIKE 33 JBE TRICHYH NET A0 Ha-
wel 9pEl THOAH YMENH HaXOIWTh II0Wanf
NPAMOYTONEHHKA, TPEYTOIBHHKA, TPanelnHy
W apyrux guryp. Muorue 13 goopMyn, no xKo-
TOPBIM HAXOIHIH MNOoMAann, ObIAH OpHOIH-
#eHHBIMH. Hanpusep, erdnTaHE BRIMHCISIH
naomaik pasHODEIPEHHOTO TPEYTOIBHHEA
KaK MOIOBHHY OPOH3IBENEHHA IHH €ro 0CHO-
BAHHA M DOKOBOH CTOPOHEI, @CIH VIO MEK-
Ay HUMH OB Oanzok k 90°. B neperix Berax
Hammeii 3pel yie DEUTH HaligeHkl ToYHEE fop-

. Botia

MYJIBl U1 HAXOMKIEHUA nnomaneii Muorux guryp. OQHEMH K3 neperIX Quryp.

[ KOTOPBIX ObIIH HalaeHe! (hopMYyIBEL IN0MANH, ABIATHCE KBAAPAT H IPAMO-
yroibHHE. QopMyIsl naomagei Tux GUryp 1 NpaMoyroisHOTO TPEYTOIEHHKA

HCMONBROBANNCE 714 T0KA3ATENECTEA TeopeM (Hanpumep, Teopemel [Tudaropa).

|| Hatidume unghopuaytio o smom wemopuueckos ghaxme ¢ Humepreme.

B PAZBHTHH TCOPHH nnoaaei 1 ee NpHMCHCHHH HMEKT DoablIoe 3HAMEeHHE

NOHATHA PABHOCOCTABIICHHBIX H DABHOBCITHEHX []}lil“'}'p HHTE[}ECHD, YTO HE3aBH-

cumo apyr ot apyra B 1832 roay penrepcknii Mmatematur O. bofian u B 1833 ro-

Oy Hemeukuii odmuuep, nwbutent matematurd, 1. Iepenn gokazanm teopemy

0 TOM, MTO PABHOBEIHEHE MHOTOVTIOIABHHEH RBIHKOTCA PABHOCOCTABNICHHBIMH.




IV. IPSIMOYTOJIBHA S CHCTEMA
KOOPJIMHAT HA IJIOCKOCTH

i

n

e
e
IT
|0
]

€

B pesyiabrare H3y4eHHN pa3jieina HALO

IHATE

* NONATHE NPAMOYTOIBHON CHCTEMEE KO-
OPIUHAT,

s hopay L

KOOPAHHAT Cepe/HALl OTPe3Ka,
PACCTORNNA MERTY OEYMSA TOUKAMMH]
* OMNpefelieHHE YPaBHEHHS JIHHHH HA
MI0CKOCTH,

* YpaBHeHHs:

MpAMO,

OKPY#HHOCTH.

YMETE

* CTPOHTE TOUKH B KOOPAHHATHOR nno-
CEOCTH 0 JaHHEIM KOOPIHHATIM

* HAXOIHTE:

KOOPAHHATE TOUEK B KOOPAHHATHOH
MIOCKOCTH,

PACCTOAHHE MEWY TOUKAMM,

* BRIBOAHTE (hOpMY L

KOOPIHHAT Cepelninl oTpeiKa,
PACCTORHHA MERKY ABYME TOUKAMIH;

* HAXOAWTE VPaBHEHHA OpaMoll B ok-
Py IOCTH:

* MPHMEHATE NPAMOYTOILHYI0 CHCTEMY

KOOPAREAT 08 PEIEHHA 3a0a4.




26. KoopauHAaTHI: TOMKH HA MJI0CKOCTH; CePeIHHBI
oTpe3ka. Paccronnue Me:KAY ABYMA TOMKAMH

Hanomuum, 410 npaMas, Ha KOTOPOH YKa3aHbl HAYAO OTCHETa, eIu-
HHYHBII OTPE30K MW HalpaBleHHe, HA3bIBACTCH KOOPOUHAMHOU NPAMOL,
WIH yuciogou ockio. [IpH 9TOM HanpapieHHe NPHUHATO CHHTATHL 110J0-
auTenbHeIM. [Tonokenue ToukH Ha Takoil NpAMOIl OJHOIHAMHO 3a/1deT-
CH OJIHHM 4MCIOM, KOTOPOE HasblBaercs KoopauHatoH Touxku. Hawano
OTCHETA HA3bIBAETCH HAYAIOM KOOPJMHAT, ero KoopjauHarta pasha 0.
Paccroanue meaay aAsyma toukaMu A(x,) n B(x;) paguo: AB = |x. — x| =
= |x1 — x2| (pucynox 120).

[lnockocTe, Ha KOTOpOI npoBeie- A B

O X

HBI JIBE B3aHMHO IIEPIIEH,H,HK}‘JIHPHHE n T xl xz

uypcnoesle ocH Ox n Oy, oTMedeHa uX Pucrnox 120
Touka () nepecedeHHs M OT Hee Ha HUX '

OTNOMEHE! CAHHHYHEIE OTPEIKH, HAIBIBACTCH NPAMOYZOTBHOU CUCMEMON
koopounam. EAMHHYHBIE OTPE3KH HA OCAX BRIOMPAIOTEA, HALlE BCET'O, PAB-
HeiMu. Touka (J HAIBIBACTCA HAYANOM KOOPJAMHAT, npamee Ox u Oy — oca-
MU KoOpauHat, Ox — ockly abicyuce, Oy — oceo opdunam. Ocu Koopau-
HAT JIEAAT KOOPAMHATHYIO [UIOCKOCT HA 4 NPAMBIX Y14, KOTOPbIE HA3bI-

BAKYTCA HMETBEPTAMH. HIIH Kﬂﬂp,ﬂ.HHHTHHMH

YA

YIIIAMH.
I ! Hanpumep, na pucynke 121 ormedeHs
Np==== JA(m;n) v KOOpAMHATHEE yriasl. Kamaoi Touke

!

15) ! A KOOpPAMHATHOH IUIOCKOCTH COOTBETCT-
0 : _,Ln *™x BYWOT [IBA 4MCAA X M} — KOOPAHHATEL TOI
ToukH, X — abcuucca, y — opaunara. Touky
] v A ¢ koopiaHHATAMM X H ) 0D03HAYAKOT
Riioyriin 121 A(x; ¥). Huorjga nns KparkoctH BMECTO

CIIOB «TOYKA ¢ IE(?E)}],HHH&T'E[MH M W Ny IIH-
YT «TO4Ed I[m; n‘]}}. B IIE[PE K'IJGF.-'J;I'IH&T TOYKH Hd IIEPBOM MeCTe 3aITHChI-

BAIOT e adcuucey, Ha BTOPOM — OPJIMHATY.




Teopema Koopannaret (x; y) cepeannnt C orpeska A8 ¢ konna-

M AGx,: ), BCr: 3,) pasibis x = X%, - U2
b/ HJokazartenscTteo. PaccMmorpum
},J, ________ B cHauana caydail, korpa orpesok AB e
A .--'g =>4 :: napanienes ocu Oy, npH 3ToM X, # X,
r] b : E (pucynox 122). Tax kax C, — cepeau-
ix"|.. * EX 6 Ha oTpeska 4B, to 4,C, = B,C,, o ecrb
Al 1G By X |x — x| = |x — x;. M3 31010 pasencrea, yuu-
TBIBAA, YTO X, % X,, Clneayer, 4o x — x;, =

Pucynox 122 :
o ;x— AHATOrHMHO

HAXOIUTCH OpPAHHATA TOYKH C. Brinonuure 310 camoctoatensHo. Ecnu

=—x—x,), oTKyHax =

AB || Ox unn AB || Oy, To koopiausarsl ToUkK C TAKHKE HAXOUATCH 110 YKa-
JaHHBIM (opMYyIaM.

Teopema. Paccroaune mexay roukamu A(x;; y)), B(x,; y;) pas-
Ho: AB = /(x — %) +{v— n).

ﬂ{J kazarenwscTao, Henons: iva CBOMCTBO pt’:CCI{JHHIlH MEH-

AY ABYMA TOHKAMH Ha KDD].'}E,HH(’:'IHUH IEPHHGH uMmeem: 4AC = |.1 — X3

-

BC = |y, — »| (pucynok 123). [lo reopeme [Indaropa ns npamoyronsHo-
ro AACE nonyqaem:

AR = a.;ff.x. - x]l + 1.:"_1.': = } Yoequrecs,
YTO HEZABHCHMO OT PaclioNoxKeHus orpeska A8
OTHOCHTEIBHO OCeH KOOPAHHAT, paccToanue A8
BLIMHCIAETCA 110 YKa3aHHOI dopmye.

Janauya. Jlan Tpeyro/ibHUK ¢ BepIIMHAMH
A(l: 4), B(3; 2), C(6; 6). Halith ainny MeqHaHGI
AM rpeyronsuuka ABC.

s 2
Pucynox 123 Pewenune. Ilo dopmynre xoopauuar

3+6
cepeHHbl OTpeska Touka M uMeeT KOOPAMHATEL X = 7= 45 v =
+
= % =4, 1. e. M(4.,5; 4). Toraa no gopmyne paccTORHHE MEK Y ABY-

M Toukamu AM = ~,,-"Ir{1 = 4.,5}'\ +(4— 4}1 = 3,5,
OreeT 3,5,




BONPOCHI -

1. OOBACHHTE, YTO TAKOES NPAMOVIONBHAAL CHCTEMA KOOPIHHAT H KaK onpe-
JNenfATCa KOOPIHHATE TOUYKH.

2. Bripeaure iopMy Ty 4018 KOOPIHHAT CEpelMHEl OTPERKa.

3. BriBeaute (opMyny paccTOAHHA MEXIY JBYMA TOUKAMH C JaHHBIMH KO-
OpAHHATAMH,

YHPAZKHEHHA

¥posenn A
273, a) Touka 4 umeer koopauHaret (3:; 5). Ykamure koopiHHa-

Thl TOMKH, CMMMETPH4HOH eif OTHOCHTensHO: |) Hauana KOOPAMHAT;
2) ocu abeumee; 3) ocu OpAHHAT.

0) Touka ¢ abcumnccoii 6 yraneHa oT HaAYala KOOPAHHAT HA PacCTOs-
uue, pagnoe 10, Haiigure opaunaty 5ToH TOUKH.

274. Penwedy nepesana B Ka-

JAXCTAHCKOM  HALMOHAILHOM

NPHPOJHOM NApKe «ANTBIH-

OMels»  HANOMHMHAET  30- e 3

notoe cenno. Mmenno Tax a5
ero HazBan UuHruexad, Ha-
NPABIAACE € BOHCKOM s
sapoeBanus Cpeanell Asum.

F{JT‘:’LHUBHTE,, B KaKOM omy

flepesan «Jonomoe cednoy

510 OBUIO, eCllH OH  BhIpa-
HACTCH TEM e HHCIIOM, YTO M PACCTOHHME Memay Toukamu A(2018;
3030), B(2018; 1811).
275. Haiinure paccroanune ot toqku (—5; 10) go: a) ocu Ox: §) ocn Oy;
B) HAYAJIA KOOPIMHAT,

¥posenv B
276. a) Touka M ypanena oT Hauana KOOPAMHAT HA PaccTOAHHE
B 3 paza Gonewee, vem touxa N. Haitnure OM, ecnn N(-3; 4).
0) dnuna orpeska pasna 6. [locrpoiite cHeTeMy KOOPAMHAT, B KOTO-
poi MOKHO Ob110 OBl J€rKO HAHTH KOOPAHHATLL: 1) KOHLIOB ATOro 0T-
pe3ka; 2) BepllHH PABHOCTOPOHHErD TPEYIONEHHUKA CO CTOPOHOMH, paB-
HOH 6.




277. Touxka B nexur Ha Ouccexrtpuce yrna Il koopaunarnoii uer-
BEPTH H yA4lleHa OT HAYANA KOOP/MHAT HA PACCTOAHHE, PABHOE 4,2 .
Halinure KOOPAHHATEL HTOH TOYKH.
278. a) Haiianre koopanHartsl cepeiuHsl otpeska 4B, ecan A(4; -3),
B(-2; 1).
0) B HexkoTOpoil cHCTEME KOOPAHHAT OKA3AIHCh CTEPTBIMH KOOP-
QHUHATHBIE OCH H OCTANHCH OTMEUYEHHBLIMH JMIUL ToukH A(5; 2) u
B(-5; 2). BoceranosuTe 9TY CHCTEMY KOOPAHHAT.
279. Han orpezok 4B u ero cepenmna C. Haiinure I{{JDPAHH:ITI:I
a) TOUKH B ecan A(1,5; 7), C(2; 3,5); 6) Touku A, ecnu B(— 1 ; 4.5),
C(-3; a1 7)-
280. ,[[di-l TpeyronbHUK ¢ BepumnHamu A(-5; -2), B(-1; 4), C(5; —4).
Haiiaure A71HHB MEAHAH 3TOFO TPEYTOJIBHUKA.
281. [Jlokaxute, 4TO HeTHIPEXYIOIbHHK, KOOPAHHATEI BEPIIHH KOTO-
poro paeust (—1; =2), (2; =5), (1; =2), (=2; 1), apnserca napanneno-
IPAMMOM M HAHIMTE KOOPAHHATEI TOUKH [IEPECedeHHs ero JHaroHane.
282. Hoxasmwmre, uto: a) Touxu A(3; -6), B(—2: 4)u C(1; -2) nemar Ha
onHOH npamMoil; 0) Toukn A(4; 1), B(3: 5), C(—1; 4), O(0; 0) spnaroTes
BepIIHHAMH KBajpara.
Y¥pogenn C
283. Haiigure: a)Ha ocu Ox TOYKY, PABHOYIANEHHYH) OT TOHEK
A(3; 7) n B(-5: 9); 6) KoOpAMHATE! TOYKH, PABHOYIANEHHOH OT oceil
KOOPAHHAT M Haxosaueiics ot Touku (10: 0) na paccrosnmmn, papHoM
5,2.
284. [lokamwure, 4T0o TPEeyronsHUK ¢ BepunHamu 4(—4; 1), B(2; -9),
C(7; 1) — pasHoBenpenHslil B HalAUTE JIHHY ero OHCCEKTPHCHL, Npo-
BE/ICHHOH K OCHOBaHUIO,
285. Keaapar ABCD nesxur 8 | xoopauHaTHO 4eTBEpTH M HMeeT
koopanHatel Bepiud A(1; 1), B(1: 5), D(5; 1). Touka M — cepeanna
el Haiigure koopauna-
NC 3
Tl TOueKk M u N n gokamure, yro tpeyroasuuk DMN pasnobeapen-

cropousl CD, a rouka N nexurna AC n -

HEIH,
NPAKTHUYUECKOE 3AJTTAHHE

OrMmersTe B KOOPAHHATHON nockoetr xOy touky A(4; 5). Ilposenure

IMPAMY HY 04 n Hi-lﬁ,EI,H'I't! TAHIEHC ¥Ilid €€ HAKJIOHA K OCH O,




27. ¥paBHeHHd JHHHH HA MJIOCKOCTH.
YpaBHenus npsMbIX

Vpasnenuem aunuu Ha INIOCKOCTH HA3BIBAETCA YPABHEHHE C JABYMS [1e-
PEMEHHBIMH, KOTOPOMY YA0BIETBOPSIOT KOOPAHHATLI 0001 TO4KH 3TOl
JHHHH H He YOBISTBOPAKIT KOOPAHHATHL M000H TOUKH, eil He npuHal-
nexaueii.

Brisenem ypasnenue npsamoii. Iyers m — yi
NPOM3BOJILHAA NpAMas B 3aJdHHOI  CcHeTe-
sme koopauHar. Orverum ase touxku A(x: )

u B(x,; v,) rTakue, 49ro npaMas m ABIAET- 4

CH  OCBH) CHMMMETpMM oTpeska A8 (pucy- .

Hok 124). Ecnm touka M(x; y) npunagne- =,
MHT npamoi m, 1o AM = MB. llpumenss 7 0 X
dopMyny paccTOfHMA MEWAY JIBYMHA TOu- Piicvrioe 194
KdMH € JIaHHBIMM KOOPJMHATAMH H YHMThI- -

gas, uro AM P = MB:._ COCTABHM YpaBHEHHe: (x — x,“}: + (p —

- y,}: =(x - .rz}: +{y —_vz}:. Packpeie cxobxu # npueeas nojgodHLIe cnara-
EMBIE, MOTYHHM:

X = 2xx, +x” + y: —2yy; + v = =2, x =2 b

20 —x)x + 20 -wy tx ,]r'l3 —Jl'_?z —}‘:: =1

O6osnaunm 2, —x))=a, 20—y =b, Jr,2 + _1;,3 — _r; - _].-':: = ¢, TOrga

[T}

ypaBHeHHe NPAMOil npumet Bua: ax + by + ¢ = 0, rae a, b, ¢ — HEKOTOpPBIE
YHCNIE, NpHYeM XoTs# Obl 01HO W3 uucen @, b He pasHo Hymwo. Ecnn Touka
N He npHHAANEKNUT NPAMOIL m, TO AN" # BN u KOOpAHHATHL Toukn N He
VIOBIETRBOPAIOT YPABHEHHIO ax + by + ¢ = 0.

Urak, ypasrenuem npamol B cUCTEME KOOPAHHAT ABIAETCH ypaBHe-
HHE C [IByMA NepeMeHHbIMH ax + by + ¢ = 0. BrisicHuM pacnonoxeHue
ITOH NPAMOH OTHOCHTENBHO OCeH KOOPIHHAT B 3aBHCHMOCTH 0T Koadin-
UHEHTOR a., b, c.

Ecan a =0, b # 0, Torna ypasHenue npasoii ax + by + ¢ = 0 MoxHO

C
sanucats BBute: y=0x +p.raep=——

b HIIH } = p. Do NPAMAaH, napail-




aersad ocu Ox, U nepecekawowas ock Oy B

Vi touke (0; p). [lpn € = 0 nonyuum npamyw y =0,
COBNAJAIIYIO ¢ 0Ck10 OX.

y=3 Ecin a # 0. b = 0, To ypasHeHue npaMoi

. _ ax + by + ¢ = 0 MOXKHO 3anHCATE B BHAE: X =

14 hE =0y+g,raeqg=— ; HIM X = ¢. D710 npamas,

o 1 |2 X napanteasHas ocu Oy, 1 nepecekarolas ock Ox

B Touke (g; 0). Ilpu ¢ = 0 nonyunm npamyo x =
Pucyior:125 = 0, coBnagaromyio ¢ oceo Oy, Hanpumep, Ha
pucyuke 125 noxa3ansl npaMele y =3 nx = 2.

Ecau b # 0, toraa ypasrenue npamoit ax + by + ¢ = 0 moxHo 3anu-

carb B BHae: y = kx + p, rae k = —%~ p.= —%
ca anredpel ypaBHeHHe npaMoil, nepecekawomeit ock Oy B Touke (0: p),

. 3T0O MIBECTHOE H3 KYP-

a ock Ox B HexoTOpoil Touke (n; 0).

a) 6)

-

/n q X
Pucyunor 126
[Iyers npamas [ sanaetca ypaeHeHueMm ¥ = kx + p W nepecexaer ochb

Ov B touke B, a ock Ox — B Touke A (pucynor 126). Tak kaxk touka A

HNPHHAUIEKHT HPAMOH, TO €€ KOOPAHHATHI YIOBICTBOPAIOT YPABHEHHIO
i
y=kx+p:0=nk+p,orkynak=— -L . M3 rpeyronsunka 4B0O Haijaem, uto
)
k= —% =tg A, ecnu n < 0 (pucynok 126, a) unu k= _f_r =—tg 4, ecnn

n =0 (pucynok 126, ).




Hrak, ecnn k= 0, to £ BAO — ocrphiii,
gend k£ < 0, to £BAC — rynoi. Koaddn-
LUHEHT & Ha3bIBACTCH V2106biM KOIghpu-

HUEHIMOM lipHMDﬁ. Ecnu B }’PHBHEHHHK

JABYX OpPAMBIX YI10BhE KO3pGHUHEHTH

0 N X
PABHEL, TO 3TH NPAMBIE NAPALIEIBHE], Ha-
npuMep, Ha pucyHke 127 nokazaner npa- -2

Mpley=2x+3uy=2x-2. Pucynor 127

Janaua 1. Cocraeute ypaBHeHMe
npaMoii, npoxoasmei yepes rouku A(x,: v,), Blx,: yv,), rae x, #x, v, £y,
Pewenwue B ypasHenuu npamoii euja y = kx + b naiinem suave-
Hua k u b. Tak kak ona npoxoaut uyepes Touky A(x;; y). roy, = kx + b
Torpa b = y, — kx,, caejoBarensHO, YPaBHEHHE NPAMOH IPHMET BHJ V —
— v, = k(x — x,). Tak kak npsmMas POXOANT K uyepes Touky B, to y, -y, =
= k(x, — x,), orcrona k = = Moacrasus 3uavenue k B YpaBHEHHE

Xy =

s = Wi
¥ — ¥, = kix — x,), nonyuum y — ¥, = ———(x — x,). Paznenus obe vactu
’ : " X3 = X

ITOrO PABEHCTBA HA Vv, — ), 3alHLIEM YPABHEHHE NPAMO, npoxoas e

¥y =M X =X
qepes TOUKH (X ), (X, ),), B BHAE: = =
B = _1_|-'1_' o _"l-'] X=X
¥ X —Xx
OrserT. - = =
=M Xa— X

Janava 2. a) Jokasats, uro npoHiBe- Yy

JeHHe YrioseiX KOMPHUUHEHTOB nNepneHiu-

KYIAPHBIX [PAMBIN, HE I[4pdlilcibHbIA OCHAM

koopauHar, pasHo -1. ©) 3anucare ypas-

/

&
HEHHE NPAMO, npoxoasiedl uepes Tou- >
T 9 A ™
ky (—8; 0) u nepnenaukynapHoil npaMoi 4x —
—Ty+26=10.

,.'1 OKa3z3aTenbsCcTBO ﬂ} n}’{JTh IlpHMbIE W INeEpIEeHIANKY THPHBI

Pucyvror 128

i nepecekarores B Touke 4 (pucynor 128). Ormernsm Ha npamMoit m Tou-
ky M, a va npamoi n rouky N tak, urobet AM = AN. Yepes Touky 4 npo-

BedeM npamyio AB, napannensuyio ocH Ox, u uepes toukn M u N nps-




mete MB u NC, napannensuste ocu Ov (pucynok 128). [Honyunnu npamo-
yronbaee TpeyroasHukd AMB n ANC, koTopblg PABHEL 10 FHOOTEHYIE H

IZZIETPG MY YIIIY.

Yrnosoit xoapduunent & npamoit n papen: k = tgZNAC = i—g
a yrinosoil kosddpuunent k, npamoit m pasen: k, = —tgS MAB = —ﬂjg
H3 pasencrtea tpeyronsuukos AMB u ANC caeayer, uto MB = AC, 4B =
W g e G M
NC, auaunt, kb, " ko C AB =

0) 3anuuem ypaBHenue 4x — Ty + 26 = 0 ganHoil npamoil B Buje

y= 4.?'1'4‘ 3%_ Haiigem koxpduumentsr & u p B ypaBHeHuu y = kx + p

npAMoi nepneHaukynapHoi aanuoi. Tak kak % vl =1, 10 k= —z

[lo yenoeuw vekoMas npaMas NpoxoaMT depes touky (—8; 0), cnenosa-

Tensio 0 = —1 “(—8) + p. p = —14. Torpa ypaBHeHHe HCKOMOH NpAMOH

= —z-x — 14, ero moxHO 3anucars B Buje: Jx + 4y + 56 = 0.
OrBeT.0) Tx+4y+56=0.

BOITPOCHI

1. Uto HazkIBaeTCA YPABHEHHEM TMHHH HA II0CKOCTHT
2. Brigegure ypapHeHHe NpAMOI.

YINPAKHEHHA

¥poaenn A
286. a) YkamuTe TPH TOUKH © HEN0YHCICHHBIMH KOOPIMHATAMH, NPH-
Hajulekalue npaMoi 3x + 2y - 5= 0.
0) 3anuinuTe YpaBHEHME JIHMHUMW, CUMMeTpHuHOH napaone y = (x —
— 2¥ orHocuTensHo: 1) ocn Ox; 2) ocu Oy.
287. Hoxamwure, yro ecnum touka M(m; n) npuHAMNEKHT NpAMOI
x+y-9=0, 1o n rouka N(n; m) npunajuiexur eii.
288. Cocraebre YypaBHEHME NPAMOH, NPOXOJALIEH depel TOUKY
A(l: =2), ecan ona: a) napaniensHa ocH abcumce; 0) nepneHaMKyIAp-
Ha ocu abcuHec.
289. Moxaxure, 410 npameie 2x — 3y — 6 = 0 u 4x — 6y — 25 = 0 na-

PaliaelbHBL.




Ypoaens B

290. CocraebTe YypaBHEeHHe
NPAMOIL, Ipoxoasmei  4e-
pes rouky A4 u obpazyrouei
¢ ocey Ox yron a, ecnm:
a) A(0; ) ua=30°8) A(2; 1)
Ha=135%

291. a) CocraBeTe  ypaBHe-
HHE OpAMOH, npoxoasuei
yeped ase touku: 1) (0; 0)
H(9; 10); 2) (3; 1) u (5; —4).
0) B kaszaxcraHckom Hauuo- Hapx «Byiipamay»

HAJIEHOM IIPHFUHH{}M I pKe «E}rﬁpawy» OpoHspacTacsT MHOIO BHIOR

pacTeHHH, H3 KOTOPHIX B KPACHYH) KHHIY CTPAHBL 3aHECEHbBl MOMKKE-
BEJIbHUK Kaza4uid, ckepjaa cubupcekas u apyrue. Haiigure uneno Bu-
OB PACTEHHH B 9TOM IHapKe, €C/IM OHO BRIPAKASTCA OTBETOM B 3a/1a-
ye: «HaiauTe abcuucey Touku nepecedenns npamoit MN ¢ oceo Ox,
riae M(0; —69) u N(—5; =T0)m».
292, CocraebTe ypaBHeHHe NPAMOi, oTpesok 48 kortopoil, 3aknwuen-
HBIH MEMIY OCAMH KOOPAMHAT, Aenutes Toukoi C(2; —1) nononawm.
293, Jlan tpeyronsHuk ¢ BepumHamu A(-2: 0), B(2; 4) u C(4; 0).
CocrapeTe ypaBHEHHMA NPAMBIX, COASPMKALIHX MEIHAHBI 3TOIO TPey-
FO/LHHEKA.
294, CocraebTe YpdBHEHHE NPAMOH, NPOXOIALIEH Yepe: TOUKY
A(6; 0,5) n neprieHAMKYNApHYIO npaMoi: a) y=2x—5;0) 8x + 4y +3 =
=0.

Ypogens C
295, 3anuuuuTe YpaBHEHHE JIHHHH, BCE TOYKM KOTOPOH paBHOYlane-
Hel o1 Todek: a) A(L; 1) u B(3; 3); ©) M(0; 2) u N(4; -2).
296. CocraBbTe ypaBHEHHE IHHHH, KOTOPOH NPHHAJIEKAT BCE TOY-
KM, TAKHE, YTO PA3HOCTE KBAJPATOB PACCTOHHMIL OT HHX 10 TOYeK
A(1; 0) n B(—1: 2) pasna 1.




28. YpaBHeHue OKPYHHOCTH

[Iyers naHa OKpy#KHOCTB ¢ HeHTpoMm B Touke Cla; b) u paamycom R
(pucynok 129). Torna woopaunartel mwoboil ee Toukn Mx; y) nonm-
HEl yaoBlneTBOpiaTe yciaosuw CM = R, llpumenss dopmyny paccros-

Hug Mesay rtoukamu O on M, nomyumm: .;’f{x—a}"+{y—b}" =R, unu

(x—a)+@-b'=R. (1)
A
X M y)
A % i
0 X

Cla; b)

Pucynow 129

Mobasn Toukd, KOOPAHHATH KOTOPOH YAOBICTBOPAIOT TOMY Ypas-
HEHHIO, JIEKHT HA OKPYXKHOCTH, TAK KAK PACCTOHHME OT Hee [0 LeHTpa
okpyxHocTd pagHo R. CnenosartensHo, ypasuenue (1) apasercs ypasHe-
HHEM OKPYKHOCTH € LEHTPOM B TOuke (a: b) u paguycom R. B wactHocTH,
€CIIH LEHTPOM OKPYKHOCTH ABIAETCH HAYANO KOOPAMHAT, TO €€ YPaBHe-
HHE HMEET BHI:

+y =R

Janaua 1. Jlokasars, 4To JIMHHA, 347aHHAH YPABHEHHEM X+ 6x +
+ 17— 10y + 9 =0, spnseTcs OKPYKHOCTBIO W HaiiTh obuine TOUKH ITOH
OKPYRHOCTH H 0Ceil KOOP/INHAT.

Pemenue. [Ipescrapum nannoe ypasHeHue B BHJIE:

(X + 6x+9)+ (7 — 10y +25)—25 =0, (x + 3)" + (y — 5)" = 25.

IT0 ypaBHEHHE DKPYKHOCTH ¢ UeHTpoMm B Touke C(—3; 5) u paany-
coM, paeHeiM 5 (pucynok 130). Tak kak paccroanue ot uentpa O okpym-
HOCTH 10 ocH (X PABHO PAAHYCY, TO OKPYHHOCTE KacaeTes ocu abeuuce

B Touke (-3: 0). A paccrosune o1 ueHTpa C OKPYKHOCTH 10 OCH OPJMHAT




MEHBLIE pajuyca, no3ToMy ock Oy nepecekaer OKpYKHOCTE B IBYX TOU-
kax. Ypasnenue roit ocu x = 0. [loacraBue 3T0 3HAYEHHE X B YPABHEHHE
OKPYHHOCTH, nonyuum: 9 + (v — 5)° = 25. Pemas ato ypaBHeHHe, HalijeM:
(- 5}: =16, y-5=4,umy-5=-4 orkyray =9, unuy = 1. Hrax, ocs

Oy nepecekaer okpykHocTb B Toukax (0: 1) u (0: 9).

yi

™ |

-3 001

Pucvuox 130
O 71 eer1. OKpy&KHOCTE ¢ UEHTPOM B Touke (—3; 5) u paauycom 5 kaca-
ercst ocH Ox B Touke (—3; 0) u nepecexaer oce Oy B Toukax (0; 1) u (0; 9).
Japgava 2. B OkpyKHOCTH eIMHHYHOIO pajHyca IPOBEAeHBl JIBA

BIAMMHO NEpHeHHKYIApHEIX anamerpa AB u CD. Ha aunamerpe CD or-

3 2
MeueHa Toura K, Takasn, 4To KD~ 1 Ha Anamerpe AB — touxa L, takas,
AL 3
HTO T T T Hokazare, yro npameie AK u CL nepecexawres B TOYKE,

NpHHAUIEKAIEH OKPYKHOCTH,

HokasarenbcrTro. Bregem cucremMy KOOpAMHAT ¢ HAYa1oM
B Touke () nepecevenns auamerpoe A8 n CD (pucynok 131). Tak kak pa-
JAHYC OKpymHOCTH pasBed |, To koopaunarer touew: A(—1:0), C(0: 1),

K(0; — ; }iLf_!,—; 0 }I Toraa npamas AK 3anaeTca ypaBHEHHEM ¥ = —l?_r - ;—E

a npaMada CL — ypaBHennem y = —2x + | (npoBepeTe 9T0 CAMOCTOATENL-
Ho). Haiinem obiyw TOUKY FTHX DPAMBIX: —-%-x— ; =_2x+1, gx = g
GO O N (. rouxa (s
A s T [TpoBepuM, IPHHALIEKHT T TOHKA | < 5}




OKpyKHOCTH X° + 37 = 1; (i} + (—i} = 1. [lonyuunu BepHOE YHCIOBOE

5 3

16 +9
25
i CL nesut Ha JaHHOH OKPYKHOCTH.

= 1, 3HAYUT, TOUKA { 4 = g} nepecedeHus npameix 4K

PHABEHCTEO 5

3
J“C

=

=

D

Pucynow 131

BOIIPOCHI

BripeanTe ypagHEeHHE OKPYRHOCTH.

YHPAKHEHHA

Yposenn A

297. HaiiauTe KOOpPAMHATHL LUEHTPA OKPYKHOCTH M €€ PajMyc, €CiH
M3IBECTHO YPABHEHHE OKPYKHOCTH: a) (x +2) +17 =9;8)x" + (v —4)" =
=8;8) (x-5)’+(y+ 7V =16.

298. CocraseTe ypaBHEHHE OKPYKHOCTH ¢ UeHTpOM B Touke C H pa-
auycoMm R, ecnu: a) C(4; 8), R=2; 00 C(-1; 2), R=4;8) C(3;-5), R=3.

299, CocraebTe YpaBHEHME OKPYXKHOCTH € LEHTPOM B Ha4ale Ko-

OPJAMHAT, KOTOPOH npuHaanexur touxa: a) (0; 10); ) (1— E:l

B) (—1.5; 3.6).

300. Kakue u3 cleaylouux YPaBHEHUH HABIAIOTCH YPABHEHHMEM OK-
pykuocTH: ) X+ =9 6) X + ¥V =258)(x -3V + (¥ + 2 =T,
Dix-2Y+y=16 1) +y —2x+))=27




Ypoaens B
301. Jana oxpymuocts (x + 1) + (v — 2)" = 4. Cocrasbre ypasueuue
OKPY#HOCTH: d) PABHOH JaHHOH, LEHTP KOTOPOH HAXOAMTCA B TOYKE
(3; =5)
0) cHMMETPHUYHOH JaHHOH OTHOCHTENLHO OCH OPJHHAT.
302, a) 3anumHTe YpPABHEHME OKPYXKHOCTH ¢ LEHTPOM B TOHKE
C'(4; -3), koTopas NpoOXoAHT Yepes Touky A(8; —6).
0) YueHHK Npeiiokul CHAeAYIOWMH BEIBOJ YPABHEHHUS NPOU3BOIIL-
Hoil okpyxHocTH: «Paccroanne R ot npoussoneHol touku Plx; v)
OKPY/KHOCTH 10 HAYANA KOOPAHHAT Belpaxkaerca dopmynoii x* + 37 =
= R°. D10 paBeHCTBO ¥ eCTh YpaBHeHue okpyxuoctu.» Haitgure omnt-
KM B TAKOM «BBIBOJIE» YPABHEHUSA OKPYHKHOCTH.
303. a) 3anuuiHTe YpABHEHME OKPYXKHOCTH ¢ LEHTPOM B TOUKE
(—3: 2), kacawueiica ocu Ox.
6) CkonbKO OBIMX TOYEK UMEIOT NPAMAA X = 3 H OKPYKHOCTL X + )7 =
=167
304. CocrasbTe ypaBHEHHE OKPYHHOCTH ¢ Auamerpom AB, ecau:
a) A(1; 8), B(5; 2) u ycTaHOBHTE, NEPECEKAST IH T4 OKPYKHOCTE OCH
koopauHart; §) A(1: 0), B(-2: 4), HaiiauTe KOOPAMHATE TOUEK NEpece-
YEeHHA ITOH OKPYKHOCTH ¢ npamoii x = -0,5.

¥posenn C

305. CocraebTe ypaBHEHHME OKPYKHOCTH, OINHCAHHOH 0KOJ0: a) nps-
MOYTonsHOrO TpeyronsHuka ABC ¢ pepmunamu B Toukax A(0; 16),
B(12; 0), C(0; 0); 6) pasHocTOpoHHero tpeyronsiuka NMK, koopan-
HATHl BEPLIMH KOTOPOro paeHbt N(-3 -,,**.-3 20y, M(0; 9, K(3 o 3 ;0.




29. llpumeHeHHe KOOPAHHAT K ONPeEJeIeHHID
TpHroHoMeTpu4yeckux Gpyuxkuni yriaos ot 0° 1o 180°

n{JL‘TFUHM NpAMOYIOIOBHYHY  CHOTC-
MYV I{UUPH,HHHT H MMNIYORPYAHHOCTE PaiH-
YCOM, PEIBHI:[M cIHHMLE, C HEHTPOM B Hi-

HiJle KOOPOHHAT, KOTOpad Ppacliolioime-

Hd B NEpBOM H BTOPOM HKOOPIHHATHBIX

]
]
]
-1 ol cosal X
Pucynor 132

GKP}’H{H{JC'[I: EHHHI‘IHHUFl H OTIIOMHM OT 1v4ad Ox B MONYIIA0CKOCTE, CO-

yraax (pucyrok 132). Hazoeem o1y nomny-

JAEPHAUIYIO ITY HOIYOKPYKHOCTE, YTO .

Ecan ayu OM cosnanaer ¢ nyuom Ox, o Oyiaem cuurate, uro a = (05,
Ob6o3HauMM KOOpAHHATE TOUKH M: uepes x — ee abecuucey, depes y — e
opaunary. Toraa 3naueHus sin o, cos a, tg a 1 Ctg a 1 OCTPOIo YIila Bhl-
PAKAKTCAH HEpes KOOPAHHATEL TOUKH M:

1

sin o =y, cos @ = X, tga= ;"F, ctga =

22
=

Ecan yron a npamoit, tynoi, pasen 0° uin passepHyTeii, To $in a,
cos a, tg o, ctg a, eClIH OHM CYLIECTBYIOT, TAKIKE ONPEIenHM 110 3THM (op-
MyaMm.

Torga cunyeom veaa a, rje 0° < a < 1807, HaseiBaeTCa OpPAMHATA V TOY-
ku M eauHH4HOI NONYOKPYKHOCTH, a KocuHVeoM veiq « — abeuuncea x
sin o

TOYKH M, MAaHSEHCOM Vaild o — OTHOLUEHHE s KOMAHIERCOM Vil o —

otHotmenne <232 Torga

S0

- o o o Ctg ﬂo

sin0" =0 cos 0" =1 tg 0" =10
HE CYLIECTEBYET
(4 o o lg' gna (=)
sin 90" = 1 cos 90" =10 ctg 907 =0
HE CYILECTBYET
ctg 180°

sin 180° =0 |cos 1807 = -1 tg 180° =0
HE CYIECTBYET




Jamerum, uto 0 =sina =1, -1 = cos ¢ = 1, NOCKOABKY KOOPAHHATEI
(x:y) ToYEK eAMHHYHON NONYOKPYXKHOCTH 3AKIOUEHB! B NPOMERYTKAX
0sy=l,-1sx=s1.

Hna modoro yrna a n3 npomexyrtka 0° < a = 180° puinonusercs oc-
HOBHOE TPHIOHOMETPHYECKOE TOkAecTBO: sin‘a + cos’a = 1. Jlokamure
Ero CaMOCTOATENLHO, HCNONb3YA pucyHok 132, PacemoTpuTe Bre cayuan:
a=0°90° 180°, @ — ocTphii, TYNOH yroi.

Cnpaseuesl ciieayomue GOpMyisl, MO3BONAIONIME /I8 HAXOMW 1e-
HHUH 3HAMEHHH TPUIOHOMETPHUECKHX (DYHKUMIH TYNBIX YITIOB HCNONB3O-
BAThL 3HAYEHHA TPHIOHOMETPHUECKHX QYHKIHI OCTPRIX YII0B:

sin (180° —a) =sin @, cos (180° — a) = —cos a,

tg (180° —a)=—tga, ctg (180° - a)=—ctg @, rae g — OCTPLIH YOI

JokazaTe MX MOMKHO HAa OCHOBAHHM COOTBETCTEYIOUHX ONpeene-
HHil TpHroHoMeTpudeckux GpyHrkuui yrinos ot 07 go 180° u pacemorpe-
HHMH HEKOTOPBIX NPAMOYIOABHEIX TpeyronsHukos. Hanpumep, dopmyns
sin (180° — @) = sin @, cos (180° — a) = —cos @ clelywOT U3 PABEHCTBA Nps-

MOYTONBHEIX TpeyronsHukoe OMM, u ONN| (pucynox 133).

N(-cos a; sin @ Micosa; sina)

3

-1 N, 0
Pucynor 133

[pueenesm npuMepsl HCHONB30BaHHE HTHX dopMy L.

Mpusmep 1. Haiitu: a) sin 150%; 6) tg 1357,

Peuweunwue, a)sin 150° = sin (180°- 30%) = sin 30° = 0,5;

6) tg 135" =tg (180° - 45y =—tg 45" =-1.

cos 80° - sin 80"

sin 10° - cos 10"

Peuenne cos 80°=cos (90°—10")=sin 10°, sin 80°=sin (90° - 10%)=
co 10 T SIS 1Ll

[Tpumep 2. Ynpoctuts BelpakeHue

1.




BOIIPOCHI

1. Kak onpeaensioT CHHYC, KOCHHYC, TAHTEHC W KOTanreHc yriaos ot (° go
18057

2. JokamuTre, 9To Kamj oMy 3HaveHHw yrna ot 07 go 180° cooreercTRYET
TONBKO OHO 3HAYEHHE €ro: a) cHHyca; 0) kocHHyca. Bepubl nn o0paTHele
YTBEPK IeHHAT

3. BepHo 1, MTO ¢ BO3PACTAHMEM YI1a ero CHHYC BO3PACTAET, 4 KOCHHYC
yoeiBaeT?

4. Karse TpHIOHOMETPHYECKHE TOXIecTEA BhI 3HaeTe! Kaxkoe H3 HHX HAZRI-
BAETCH OCHOBHBIM TPHIOHOMETPHHMECKHM TOMIeCTEOM

YHNPAKHEHHA

¥posenn A
306. Beruucaunre: a)sin 90°+ 2cos 907 —sin 0°:6) cos 0° — 0.551in 907 +
+ 2sin 180°,
307. Yupocrure Buipaskenue: a)a - cos 0°—2ab - sin 90°+54° - tg® 45°;
6) a’ - sin 180° + 2ab - cos 90° + b* - tg 45°,
308. BruscianTe 3HAYEHHE BRIPAKEHMA: a) cos @ T cos 3a, ecnu a =
=60
0) sin% e tg% ecnu o = 180°,

¥posenn B

309. IMocrpoiite yron 4, ecnu: a) sin 4 = g 0)cos 4= 3 B)cos d =
=-04.

310. Mmeer an emeicn npu a = 100° seipakenne: a) Jsing ; 6) ycosa ?
311. Haiiaure cHHYC, KOCHMHYC, TAHI'GHC M KOTaHreHe yrios: a) 1207
G) 135°; 8) 1507 u sanmonuure Tabuuy.

i 0° 30° | 45° [ 60° | 90° | 120% | 135° | 150° | 180°

sin o

Cos o

tg.—x

ctg o




312. Haiipure, ucnonwsys Ttabamuy 3HA4YEHMH TPUIOHOMETpHHE-
CKHX (PYHKLUMI OCTPEIX YIJIOB M TPHIOHOMeTpHuUeckue (hopMybi:
a) sin 160°; 6) cos 130°; B) tg 140°.

313. Haiinure, nenonesys Tabauny HAYSHHH TPHIOHOMETPHUYECKHX
dyukumi ocTpeIX YIrioB M TpHroHomerpuueckue Gopmyiel, yron
a, Aii Kotoporo: a) sina = 0.2; 6) cosa = —-0,60; B) tg a = —0,40;

r) ctg a = 0.70.

314, Haiinure sina, rae 0° < a < 180%, ecnu: a) cos a = 0.5; B) cos m =
/3

=-liB)cosa=—"5-.

315. Haﬁ;a,n'lz? cos @, rae 0° = o< 1807, ecnu: a) sin a=0; 6) sin = 0.5;

B) sina= 1,2

316. Haiiguretg o, ecnua)cosa=1;0)cosa= —-""-f; sB)sina=0,6H
O00° < @ < 180°.

¥posens C

i
]

317. B tpeyronsHuKe TAHI€HC OJHOIO yIia paBeH "'fT a4 CHHYC JApy-
=

2 . ?
rora ?T HElH.-'II’ITE cro 'I'pﬂ'l'lll‘l ¥YIodl.

318. B rpeyronsHuke oaun yron pased 30°, a apyroi — 40°. Haiiaure
¢ TouHocTeio g0 0,01 cunye Tpersero yria.

319. Yron mexiy OOKOBREIMH CTOPOHAMM paBHODSIpPEeHHOIO Tpe-
yroaenuka pasen 30° Haifinute ¢ tounocteo go 0,01 kocunye ero
BHELIHETO Y14 NPH BEPLUIHHE OCHOBAHMA.

320. a) Haliaure TaureHe Tynoro yria napauiesorpaMMa, eclin CHHYC
ero ocrporo yria paged 0.6, 6) Kocunye o1HOID M3 CMeXKHBIX YITIOB
pasen —0,6. Hajinure cunyc apyroro yrna.




30. 3apaun no reme «lIpamoyrosibHas cucreMa
KOOPANHAT HA NJIOCKOCTHY

Jagaua 1. Jokaszars, 4To cyMMa KBAAPATOB [UATOHANEH Tpaneunn
paBHA CYMMeE KBaAPaToB HOKOBLIX CTOPOH, CIOMEHHOI ¢ YABOSHHBIM [IPO-
M3BEEHUEM OCHOBAHMI.

Yi Hokazatensctio. [lyers nana tpane-
C-cy)| Bib:y) una ABCD (AD || BC). Beenem cucremy ko-
OPJMHAT M PACHONOKHM €€ TAK, 4T0DBI 0C-

HopaHue 4D Tpaneuud HAXOAHIOCE HA OCH

D(-g;0) O Ala;0) abcumee, a HAYANOM KOOPAHHAT Oklna cepe-
! Pucviox 134 ’ auna AD (pucynok 134). Torna koopauHaTh

BepIUHH TPaneuuH MOIyT ObITh NPEACTABICHB B CIEAYIOIIEM BHIE:
Ala; 0), B(b; ), Cl—c: ¥), Di—a; 0), rne a = 0, a = b, ¢ = 0. Jokaxem, uro
AC’+BD'=AB’+ CD" +24D - BC.

Hcnonbays GopMyny paccTORHHS MERLY IBYMA TOMKAMH, HMEEM:
AC +BD =(a+cy+y +(b+aV+y' =a +2ac+& +2y7 + b +2ab+
ta=2a +y)+E+ B+ 2a(b+c).

AB +CD +24D -BC=(a-bY+yV +(@a-c)+y' +2-2a-(b+c)=
=a’ —2ab+ b + 2}-‘3 +a —2ac+c +da-(b+e)=Na +_1»‘2} +et+ B —
~2alb+c)+da-(b+ec)=2a +V)+ + B +2a(b+c)

PapeHCTBO BBIIOIHACSTCHA M IPH APYIoM pacnoiomenun Todex B n C.

B cnyuae, korna AB = DC, AD = BC, 1o ectb, ec-
au yetepexyronsank ABCD — napannenorpamu, no-
nyunm AC™ + BD' = 2(4B" + BC™) (cymma Keadpamos
duazoHarell NApaLierozpamMma pagia cymme Keaopa-
Moe 6Cex e2o CMopoH).

FJanaua 2. Konusl orpeska 48, 11HHA KOTOPOTo

PaBHA @, CKOJIBIAT [10 ABYM CTOPOHAM JAHHOIC IpPsi-
Pueynox 135 Moro yriaa. Kakyw GMHHIO ONHCBIBAET cepejiMHa OT-

peska?




P ew e nue Brubepem cucreMy KOOPAHHAT TAK, 4TODH ¢€ HAYANO CO-
BIIAJIA10 € BEPIIMHOM JaHHOIO NPAMOTO YIJI4, 4 er0 CTOPOHLI HAXOAHIHCE
Ha ocax (pucysok 135).

{-1t cnocot. Ecan touka M(x; v) — cepenuna orpeska AB, To ee koopau-

HAThl PABHBL X = g* cosd,y= g%mf! Torpax’+y' = {'%'CDSAJ- s [vg slnA}- =

a 2 S fay s i 3
= glcos 4+ sin'Ad) = [E} , Tak Kak cos 4 + sin'4 = 1. [Monyunnu, uro
z 2 i

Touka M(x; y) npHHAjUIEAKNT Ayre OKPYKHOCTH X + )V = (2) . conepxa-
ureiics B | koopanuarHoM yrie.

2-it cnocod. Ecnn touka M(x; v) — cepenuna orpeska A8, To xoopau-
HATHI KOHLOB oTpeska pasuel: A(2x; 0), B(0: 2y). [To popmyne paccrosuus
MENKY ABYMA Toukamu umeem: AB = 4x" + 4y° . Tlo yenosuwo AB = a,

1 2 2 2 2 il
nosromy 4x” + 4y =a,otkyaax +y = { 2} . [Mocneanee ypapHenue 3a-
JAeT OKPYHHOCTL € LHEHTPOM B HAYAIE CHCTEMBI KOOPAHHAT M PAJIHYCOM

a
5+ HIO3TOMY MOMKHO 3aKIO4HTE, 4TO TOYKA Mi(x; ¥) npunapnesuT ayre

1
4

2 2 [ R
OKPYHKHOCTH X + ) = (5} . IpHYEM 3Ta Jiyra pacnonoxeda s 1 koopian-

HATHOH HETBEPTH.
OTrteerT. CEPERHHE ﬂTpE'jKﬂ OHHCBIBACT AVIY GK}]}"H{HUCTH ¢ UEHTPOM
4]
B BEPUIHHE JdHHOTO NPpAMOro ¥riild H paHycomM j, SAETHMYCHHY Ry MEHEIY

C'l'{}pﬂl-IElMH JAHHOI'O YIiId.

YHOPAKHEHHA

¥poseno B
321. Jokamure, yro mobdas TOYKA ¢ KoopAuHatamu (a; 2a) NexuT Ha
NpAMOH, IPOXoAAIIeil Yepes HaYano KoopauHaT u Touky (1; 2).
322, Hannmute ypaBHEHHE OKPYXKHOCTH C© ULEHTPOM B TOYKE
A(—4; D), kacawweiica ocu Oy,
323, Hannmute ypaBHEHHE OKPYXKHOCTH, NPOXoJdllel qepes TOYKH
(—2: 3) n (2; 1), ABNAWIIMECH KOHLUAMH JHAMETPA.
324. Yeranosute, uto AABC — pasnoOeapeHHbI H HalAHTE KOOp-
AHHATEL TOMKM NepecedeHHd ero Meauad, econ A(-1; 0.5), B(-7; 3).

C(-1:5.5).




325. Hannmmre ypaBHeHHE OKPYKHOCTH: 4) BIMCAHHOH B TPEYroih-
HHUK ¢ BepmnHamu (0; 0), (3; Byfﬂ_}, (6; 0): ©) onucannoil okono Tpe-
yroiaeHHKa ¢ sepuinHaMu (—5; 1), (-1; =5), (-1; —1).

326. Maust rouxu (0; 0), Bla: b) u Cle; d). KakuMy 100#HB ObITh
KOOpAHHATEL TOukH D), yrobel ueTelpexyronsuuk OBCDH Owin napai-
nenorpaMmom?

327. Ha enuHH4HON NONYOKPYHKHOCTH ¢ HEHTPOM B HAYale KOOPIH-
JZ

—— COOTBETCTBEHHO.

Hat maHbl Touku 4, B, C ¢ abecunccamu 1, g1

Haiigure: a) sin£ AO0C; 6) tg£ AOB.
Yposenn C

328. [okamurte, 9ro ans moboit Touku M npamoyroinsHuka ABCD
BEPHO PABEHCTBO AM™ +CM" =BM’ + DM’

329, JlokamuTe, HCNONBIYA NPAMOYTONBHYH CHCTEMY KOOPAMHAT,
YTO, €CIHN JIMArOHANIH [apalIelorPaMMa PABHEBL, TO OH ABJIACTCH NPs-
MOYTONBHHKOM,

330. Hokamwre, yro ecnu BM — meanana AABC, o 4BM’ + AC =

=2(4B°+ BC).
INPOBEPL CEBA! -
331. 1A) Kakne 3 ypasHeHMH ABIAIOTCH YPABHEHHAMH NPAMBIX:
1)y=2x; Nx=0;
D3x-2y=7, 6) y=15;
3Nxy=4; N2x—-3xp+4=10;
4yp=9; AT
Hx +y=9; 8}x+}} 5=07?

2A) Ha ennHuyHOMN NOAYOKPYIKHOCTH € LEHTPOM B HAYAIE KOOPAHHAT

o
OaHet Touku A(1; N u B [—%: '"{,—2}

3B) Konuer auamerpa okpymuoctu — touxku A(-5; 6), B(7: —4).

Haiinure xocunye yrna 4A0B.

CocraBbTe ypaBHEHME JTOH OKPYKHOCTH M HaliuTe pPaccTOsHUE OT
HAYA1d KOOPAHHAT [0 €€ LEeHTpa.

4B) Jlokamure, 4To 4eTHPeXyroasHuk ¢ Bepunnamu A(—2; 0), B(0; 4),
C(4: 2) n D(2; -2) ApnseTcs KBAJAPaTOM.




5C) Iocerpoiite nMHHIO, 3aaHHYIO YPaBHeHHeM X + 3 = 4x, v Halan-

TE Ha Hell Touky, Onumadyio Kk touke A(6; —3).

3TO HHTEPECHO!

Haes woopaMHaT 3apoaMiack B JpeB-
HocTH. [lepBoHaAYanEHO HX HCOONBIOBAHHE
DBIIO CBAZAHO ¢ AcTpOHOMHell M reorpa-
ihuei. B wacTHOCTH, ¢ HAXOMIEHHEM MO-
JIOGKEHHA CBeTHN HA Hebe, NYHKTOB HA MMO-
BEPXHOCTH JEMIH, IPH COCTABIEHHH 3EE3]-
HEIX M reorpafiiHeckHX KapT W KaleHaapd.
ITTonemeii noas30BanCca JOATOTOH H IIHPO-
TOl Kak reorpaiyeckuMy KoopIHHATAME,

Hatidume, noawzvaces Humepuemom, don-
20MY W WUPOMY SdINES HACCTENHO2D RVHE-
M.

HMnoen xoopAuHAT HMEIH NPHMEHEHHE
B JlpeeHem Erunrte B BHAE KBEAIPATHRIX ce-
TOK (ManeToK), KOTOpPLIE MOZBOAAIN Mepe-
HOCHTE MM YBEIHYHBATE H300Da#eHMA,
[IpamoyronsHoil  ceTkoH MONL3OBATHCE
W xyaomHHEM.  O0meMareMarHyecKos
FHAYEHHE METOJA KOOPIHHAT RBIEpPBLIE
YCTAHOBHMIM (IPAHILY3CKHE MATeMATHEH
P. Herapr (1539616500 u [1. epma ( 1601-
1665). Hznoxenne MeTo0a KOOPIHHAT OBI-
TI0 BIEPEBIC 0NyONHEOEAHO B «l coMeTpins
Hexapra e 1637 roay. Cnoea «abciumccan H
€OPAHHATA® — JATHHCKOTO IHIPOHCXOMIEe-
Hug. Mx o0keaMHEN H HAZEAT KOOP,IHHATA-
Mu B KoHle XV pexa HeMelknil MaTenma-

THE I'. JleiGunu (1646-1717).

I Heditinuy.

1. Depua




MOBTOPEHME KYPCA '%
ﬁh TEOMETPHM 8 KJIACCA

Vposenn A

332, ChopmynupyiiTe onpejeineHte, CBOHCTBA M NPUIHAKK napaliie-
norpaMma.

333, ChopmyaupyiiTe onpejeneHue, CBOMCTBA H NPUIHAKK LHPAMO-
YIOJIBHHEKA.

334, Orpeskn AB n CD — nuamerpsl Okpy#HOCTH, JloKakuTe, 4TO Ye-
TeIpexyronsHuK ACBD — npaMoyroisHuK.

335. Chopmynupyiite onpejeneiue, CBOHCTBA M NPHIHAKH poMba.
336. Haiinure nnomaas pomba, ecau: a) ero Beicora 12 em, a Honb-
was auarodans 20 em; 6) ero cropona 33,8 ¢M. a MeHBIIAR AHATOHAN
26 cm.

337. ChopmynupyiiTe onpeaeneine, CBOHCTEA M NPHIHAKY KBAJIPATA.
338. Haiiaure oTHOMIEHHE NEPUMETPA KBAAPATA K CYMME €ro JHaro-
Haneil.

339. Copmyaupyiite oupejieleHHe Tpaneuuu M CBOHCTBA paBHO-
OepenHoi Tpanenny.

340. Haiinure ¢ Tounoctsio g0 1 am™ nnomans pasnoGeapennoii tpa-
Nelnn, B KoTopoii: a) bonsmee ocHosanue pasHo 30 nm, bokosas cro-
pona — 10 am, a yron npu GonbluemM OCHOBaHHH — 56°; 0) MeHblIEEe
ocHoBanue pasxo 20 aM, Beicota — 15 am, a yron npu fonelleM ocHo-
BaHuH — 347,

341. Touemy TpeyroibHHK co ctoponamu 5 cm, 12 em u 13 oM — npa-
MOYIONBHBIHT

342, Haijiaure nnomwajns TPEYrolbHHKA, €CIH €0 CTOPOHLI PABHbBIL
a) 10 cm, 10 cm, 16 em; ©) 4 em, 13 em, 15 oM.




Ypoaens B

343. B sninyknom serelpexyroasiuke ABCD rpanycHele Mephl yIT10B
A u B ornoesres kak 7 : 8, 2 C = 150° a yron D medsie yrna B Ha
20°. HailinuTe HeH3IBECTHRIE YIIIBL 3TOTO HETBIPEXYIOIBHHKE.

344. Haiinnre Hen3BeCTHBIE CTOPOHBI M AHAroHans B0 Beinyknoro ye-
TeipexyronsHuka ABCD, B kotopom AB =12 em, BC = CD, £ C= 90",
ZB=105°, £ D=135".

345, [Iuaronany BENYyKIOro gyerspexyronsnuka ABCD nepeceraw-
¢ B Touke O, npuuem CO = 04, £ABO = £ CDO. lokaxure, 4To
ABCD — napanaenorpamm.

346. Ilepumerp napannenorpamma 16 ¢M, 0aHA M3 ero CTOPOH Ha
2 em Donkwe apyroi, a oaud 3 yraos 150°, Haiiaure Beicory napan-
NENOrpaMMa, NPOBEICHHYIO K DONbIIEH CTOPOHE, H €ro MI0alb,
347. buccexrpuce yrinos 4 u D npamoyronsHuka ABCD nepecexa-
wTeA B Touke M, npuHannexawmeil cropore BC. Haiiaure naomane
NpAMOYronsHuKa, eciin AM =5 cm.

348. a) Juaronanu npamoyronsiuka ABCD nepecekawres B TOUKe
O, paccrosnue 01 TouKkH O 10 cropons AD pasuo 2 em. Halaure nno-
WA b NPAMOYIONBHHES, e ZBAQ = 60°.

0) Kakoli u3 npAaMOYronlsHHKOB ¢ JaHHO JIMATOHANBIO d UMeeT Hau-
Gonelyl miowans?

349, bonbmas cTOpoHa napanienorpaMma 5 M, a BeICOTH 2 M H
2.5 nm. Haliaure MeHBINYIO CTOPOHY Hapa/LIeIorpaMmMa.

350. a) B A4BC nposenenn Ouccextpuca AN u orpesxn NM || AC,
NL||AB (M= 4B, L € AC). [Jokamure, 4TO HeTHPEXYTOIbHHK
AMNL — pomb. 0) Xopaa BC OKpyXKHOCTH € LEHTPOM B TOuke O
NEepneHaAuKyspHa paauycy O4 u NpoxoauT Hepe: ero cepeuHy.
Joramure, uro yerslpexyroisHuk A80C — pomb.

351. Haiinnre nepumerp u maowaies pomda ABCD, ecnu cepenun-
HBELIl NeprneHaHKyIap k ctopore AD npoxoaut depes sepuinny B u
BD =8 eMm.




352, a) B npamoyronsnom A4ABC orpesok CD — Buccexrpuca npaMo-
ro yraa, DK u DL — nepneHMKynsphl, POBEJEHHBIE K CTOPOHAM
AC u CB cooreercreento. Joxkamure, uro CKDL — keanpar.

6) B AABC 2~ B=90° A8 = BC, BO — meauana, Ha ny4e BO otnose
orpesok QD = BO. [lokaxure, uro ABCD — keajpar.

353. Hunaronans pagHoOeapeHHONH TpANeLHH NEPIEHNKYIApHA K Do-
KOBOH CTOPOHE H NexuT Ha OHccekTpHee yria npu GoiblieM OCHOBA-
nuu. Haitaure yrist tpanenun,

354. bokoeaa cropona 48 pasnobeapennoit tpaneuun ABCD pasna
ocHoBaHMK BC u B 2 pa3a MeHbiie ocHosanua A0, Jlokamure, uto
AC 1 CD.

355. Passenure pasHoOeIpeHHY O TPANSLHI) HA J1BE YACTH TAK, 4TOOLI
M3 HHX MOMHO OBLIO COCTABMTE: 4) TPEYTONBHHUEK: §) NPAMOYTO/IBHHE.
356. Jokaxure, yro Bee TpeyronsHukn ABC,, ABC,, ..., ABC, paBHoO-
BeMHKH, ecau Touku O, C,, ..., C, nexar Ha npasoil, napanieinsHo
oTpesky A8,

357, Touka M cummerpuuHa sepmmue D napannenorpamma ABCD
oTHOCHTENBHO ToukH (. JlokamuTe, 4To NI0WAAL ITOrO HApaIeno-
rpaMma pasHa naouwanu rpeyronsinka AMD.

358. a) B rpeyronennke 4BC nasectunl AC=20cm, 48 =11 cm 1 BhI-
cora BH = 6,6 cm. Haiiqnre suicory CD. 6) B pasnobenpennom A4ABC
¢ ocHosanuem AC orpeskn AD u BH ero seicotsl. Haiinure CD, ecnu
BH =9 cMm, sin 4 = 0.6.

359, Hauwt touxu A(—1; 2), B(2; 7), C(4; 3). Haiiaure nnuny cpenxei
nuHuK TpeyroisHuka ABC, napannensuy cropone AC.

360. a) Haiinure naomaae TpeyroisHMKa ¢ BepuiuHamp A(-2; 2),
B(2; 5), C(-1; 9). 6) Haiiaure noowans NpaMOYroILHOIO TPEYIOib-
HMK4, €CJIH €r0 BRICOTA JIS/INT FHNOTEHY3Y HA OTPeikH, paBHbie 16 M
19 em.

361. a) Kak MO#HO WIMEPHTE IIOWAAE UBETOYHOH KayMObl hopMEL
pomDa, HCNONe3yA MepHyo pyinetky? 6) B xomuarte aanuoii 4 M, mn-
punoit 3,5 M, Beicotoi 2,8 M uMeerca asepb pasmepom 0.9 mx 2 M

u okHO pasmepom 1.5m % 1,2 M. Ckollbko pyioHOB 000eB norpe-




Oyercsa ans OKNeKN CTEH KOMHATRL, €CIAH paiMepbl 000EB B pyloHe
10 m = 0,5 M7 B) Karou-Kaparalickmil HallMOHANBHBIH DNPHPOIHEL
napk, depes koropeiii npoxoann Benuknit Hlenkopstil nyTs, apiser-
¢t 0JHHM 13 cambiX Oonsmux B Kaszaxcrane. Buipasure ero miomans
(B KB. M) UHCIIOM, 3aIIHCAHHBLIM B CTAHJAPTHOM BHJIE, €CIIH OHA PaBHA
IUIOIAAH NPAMOYTONLHOTO TPEYIONLHUKA ¢ runorenysoil 2-10° m u
yraom T0°.

362. B tpeyronwuuke ABC nposejaena cpeauss nuuua MN, napan-
nensHas AC. Kakyw 4acTe NI0MWAAH JAHHOTO TPEYTO/IBHHKE COCTABR-
aseT miomans rpanenuy AMNC?

363. a) Berpasute nnomank paBHOCTOPOHHETD TPEYrONBHHKA depel
Ero cTOpoHY, paBHyk a. §) Hajinure cTopoHy paBHOCTOPOHHETO TPEy-
rOJIBHHKA, €C/M ero miomas passa 9,3 oM’

364. Haiiure mnomajis paBHOCTOPOHHErO TPEYIOAbHMKA, eCIu:
a) paaHyc OIMCAHHON 0OKOI0 HEro OKPYIKHOCTH paseH 2 cM; 0) pannyc

BIUCAHHOH B HETD OKPYHHOCTH PABEH «,-"II'E_ CM.

Yposenn C

365. B pasuobeapennom A4BC na ocHopanun AC B3ata Touka K rak,
yro AK : KC =1 :2, a na croponax 48 u BC — touxu N u M coorser-
crBeHHO, Tak uto KN || BC, KM || AB, nepuMerp 4eThipexyroibHHKA
KNBM pasen 12 cm. Haiiaure bokoeyw cropony A4BC u ero nno-
mankL, ecin £ B = 45°,

366. Ilocrpoiite (¢ TOMOLILIO LUPKYIIA M IHHEHKH) TPEYTONLHUK [10
ABYM CTOPOHAM @, b U MEJIMaHe M, IIPOBEACHHOH K TPETheH CTOpOHE.
367. Kakoit BHA JIO/KEH MMETh HAPALIENOIPAMM CO CTOPOHAMM @
H b, ytolel ero nnowmwaaes Os1a Hanbonswed?

368. Pasnenure NaHHbIH NPAMOYTOIBHHK HA TPH PABHOBEIHKHX MHO-
rOYIroJbHHKA ABYMS Jy4aMy, BRIXOAAIIMMH H3 OJIHOH BEPILIHHbL.

369. Ilocrpoiite (¢ TOMOLBLI UUPKYISA U JIHHEHKH) poMO 10 ero cro-
pOHE @ M JHArOHANH d.

370. OxpyxHoCTh pajguyca 4 ¢M KAcaeTcs CTOPOHBL U NPOJOIEKeHHI
JABYX JIPYIHX CTOPOH PABHOCTOPOHHero TpeyronsHuka. Haiinnre ero

nnomwaas.




371. Buyrtpu nannoro tpeyronsiHuka ABC Halinute Takyw touky X,
ytolel nuomwaan rpeyroisHukoB 48X, BCX, ACX Guinu paBHEL

372, Jokaxkure, 4TO CYMMa PACCTOAHMI oT M000H TOYKH, BIATOMH
BHYTPH PABHOCTOPOHHErO TPEYIOJILHHKA, 10 €r0 CTOPOH PABHA BLICO-
Te JaHHOTO TPEYTONLHHKA.

373. a) buccexrpuca BD rpeyronenuka ABC nenur cropony AC Ha

yact AD =m, DC = n. Jokaxure, HCNONBIYA IUIOMWATH, Y4TO % = %
6) Inomwans A4BC pasua 75 L'M:: HIBECTHO, HTO % =5 BD — Bue-

cekTpHca TpeyronsHuka. Halinure nnowans tpeyronsuuka 480,
374, Momer 1 B KAaKOM-HHOY/Ib IPAMOYTOIBHOM TPEYIOIBHHKE CYM-

Mad CHHYCOB JIBYX YIJIOB ObITh paBHoif 17

MMPOBEPL CELA ! -

375. 1A) 3anmmure ape pasnuuHbie GOPMYIibl, BhIPAKAIOLIHE [1110-
Waab HIPAMOYIOILHOIO TPEYIrOABHHKA ¢ KaTeTaMH @, b, rHNOTEeHY30i
¢ M BRICOTOM /I, NpOBe/IeHHOH K FHIOTEHY 3¢,

2A) B npamoyronsnom A4BC runorenysa A8 = 10 em, karer BC =6 ¢em,
BM — mepuana, Haiinure ranrene vrna CBEM.

3iB) Jokaxure, uto B 1000M BRINYKIOM HeTBIPEXYIOABHHKE OTpel-
KM, COCHHAIOIIMNE CEPEAHHBI €r0 NPOTHBONOIOKHBIX CTOPOH, Je/AT-
Cl TOHKOH NepeceveHts NonoIaM.

4B) Haiinnre anuay Hanbonsleidl cpegHell NHHHM TPeyroibHUKA
¢ BepuIMHaMH B Toukax A(5; -3), B(-7; 6), C(0; 6).

5C) Yuacrtok semnn uMeet dopMy pasHobepenHoil Tpaneunn, Dok-
e OCHOBAHHME KOTOPOH paBHO 64 M, npuiekaluii K HeMy yron pa-
seH 60°, a bokoeas cropona — 14 m. Kakoea naowmwane storo yuacrka?
Oteer 3anumuTe B apax, ¢ TouHocteo a0 0,1 a.




MNPUJIOKEHUA

Tabanua npudIAHKeHHBLIX 3HAYCHHH TAHIEHCOB YIVIOB

ot 0° 1o 89°

A tg 4 A tg A A tg A A4 te A A te A4
0° 0,000 20° |0,364] 40° | 0,839 60° | 1,73 | 8BO® | 5,67
1 10,017 21° |0,384 | 41° | 0,869 ] 61° | 1.80 | 81° | 6,31
2° 10,035 22° 0,404 ] 42° | 0,900 ] 62° | 1.88 | 82° | 7,12
32 10,052 23° 0,424 43° | 0933 63° | 1.96 | 83° | 8,14
4° 0070 24° | 0.445] 44° | 0,966 | 64° | 2,05 | 84° | 9,51
5 | 0,087 ] 25° |0466] 45° | 1,000 65° | 2,14 | 85° | 114
6° 0,105 26° | 0488 46° | 1.04 | 66° | 2.25 | 86° | 143
7° (0,123 ] 27° | 0,510 47° | 1,07 | 67° | 2,36 | 87° | 19,1
8% 0,141 28° 10,532 ] 48° | 1,11 | 68° | 2,48 | 88® | 28,6
9° | 0,158 | 29° 10,554 ] 49° | 1,15 | 69° | 2,60 | 89° | 573
10° [0,076 ] 30° (0,577 50° | 1,19 | 70° | 2,75

11° 10,194 31° {0,601 | 51° | 1,23 | 71° | 2,90

12 (0,213 | 32° (0,625 52° | 1,28 | 72° | 3,08

13 (0,231 33° | 0,649 53° | 1,33 | 73° | 3,27

14% 10,249 | 34° | 0,675 54° | 138 | 74° | 3,49

15° | 0,268 | 35° |0,700 55° | 143 | 75° | 3,73

16° | 0,287 | 36° | 0,727 56° | 148 | 76° | 4,01

17 10,306 372 (0,754 57° | 154 | 77° | 433

18% 10,325 | 38° [ 0,781 | 58° | 1,60 | 78° | 4,70

19 | 0,344 | 39° | 0,810 59° | L.66 | 79° | 5,14




Tadanua npudianKeHHbIX 3HAMCHHIH CHHYCOB
U KocHHYcOB yraos ot 0° go 90°

A sin A B A sin A B A sin A B

0 0,000 | 90° 30® | 0,500 | 60° 60° | 0,866 | 30°
1° 0,017 | 89° 31° |1 0,315 | 59° 61 | 0,875 | 29°
e 0,035 @ 8&" 32° 10,530 | 58° 62° | 0,883 | 28°
3° 0,052 | 87° 33° 10,545 | 57° 63° | 0,891 | 27°
4 0,070 | 86° 34° | 0,559 | 56° 64° | 0,899 | 26°
&5 0,087 | 85° 359 10,574 | 55° 65° | 0,906 | 25°
6" 0,105 | 84° 36" | 0,588 | 54° 66° | 0,914 | 24°
7o 0,122 | 83° 37% 10,602 | 53° 67% | 0,921 | 23°
a° 0,139 | 82° 38° | 0,616 | 52° 687 | 0,927 22°
i 0,156 | 81° 39° 10,6291 51° 699 10,934 | 21°

10 | 0,174 | 80° 40° | 0,643 | 50° 70° 10,940 | 20°
1% 10,191, F9° 41° | 0,656 | 49° 71 10,946 | 19°
12¢ | 0,208 | 78° 429 | 0,669 | 48" 727 1 0,951 187
13% Q235 | T 43° | 0,682 | 47° 3% 96| 17
14 | 0,242 | 76° 447 | 0,695 | 46" 74° ] 0,961 | 16°

15% 4239 I3 45 | 0,707 | 45° 75° 1 0,966 | 15°
16 | 0,276 | 74° 46 | 0,719 | 44" 76° | 0,970 | 14°
Lre 0292 732 47 10,731 | 43° 77 10,9741 13°
18* | 0,309 | 72° 487 | 0,743 | 42" 8% 10,978 | 12°
192 | 6326 | 71° 490 | 0,755 | 41° 79° 10,9821 11°
200 10,342 | 70° 50° | 0,766 | 40° 80° | 0,985 | 10°
217 10,358 | 69° 17 | 0,777 | 39° &81° | 0,988 g
229 10,375 | 68° 52¢ 10,788 | 38° 829 | 0,990 B
23% 6391 | 63" 537 | 0799 | 3T 839 | 0,993 7
24° |1 0,407 | 66° 54° | 0,809 | 36° 84° 10995 | 6°

25% 10,423 | 65° 559 | 0,819 | 35° 85° | 0,996 5°
26° | 0,438 | 64° 56° | 0,829 | 34° &86° | 0,998 4
27° 10,454 | 63° 57° | 0,839 | 33° &7° 10999 | 3°
28% | 0,469 | 62° 58° | 0,848 | 32° &8° | 0,999 27
29° 10,485 | 61° 59¢ | 0,857 | 31° 89° | 1,000 1=
30° | 0,500 | 60° 60° | 0,866 | 30° g0° | 1,000 | O°

A cos B B A cos B B A cos B B




TpenupoBouHbie yHpaKHeHU

I. MHOT'OYTOJBHHKH. HCCJAETOBAHHE
YETBIPEXYTO/IBHHKOB

Muoroyroiasuuk. CymMma yIJ0B MHOTOVIOJBHH KA

1. 3anonuuTe Tabnuuy:

N 4 6 5
5 1807 00~ 1260°

rjpe N — KoIM4ecTBO CTOPOH, § — CyMMa YITIOB MHOTOYTIOJIbHHKA.
2. Haiiaure yroon:

\a) 6)

42° 36 3° 126

a) e)
20 a—1? 4 3B g2

3a B 2p

a 2a

3. Haiiaure yribl 4eThIPEXyroabHUKA, €CIH OHH OTHOCATCH KakK:
ay6:2:3:4; 6)1:2:3:4

4. CyumecTByer A1 BBUTYK/IbIT YETBIPEXYTIONBHUK, TPH H3 CTOPOH KO-
Toporo paBiel 5 em, 10 em, 12 cm, a ero nepumerp pasen: a) 80 cm;

0) 45 em? Orteer 00BACHHUTE.




Mapanaenorpamsm, ero NpU3HAKH H cBoOlicTBA

5. HHE,H,HTE HCH3BCCTHLIC 2JICMECHTBL IIﬂPHJIElEIlUI'pElMM&I

a) i) P =83
10 o—7 27 o—7
2 a 4 a
L p=7 B-1?
7 P-1 x-?
B B i
8) P=114 |2) P=78
2x i —7 X -7
B a/ g9 i B\ p_9
X -9 0,5x )
- o i 111& x—17
Te) x+y=23
y P-7
B x - ?
2a a\ A-?
.I-.jj. '.Pv‘...iﬂf'D -_. Jjg
B C BO=12
o P,wm =
0
A D
) AK =18 |x) BN =34
B C DK=8 |p N ¢ CN =14
5 Meh = 1% P.m{'.'} =i
A D




6. Haiinure cropoHsl napauienorpamaa, €cim: a) ero nepuMerp

126 cm, a orHouweHHe coceaHux cropod paedo 0.8; ©) ero nepumerp

36 cM, a pa3HOCTE COCEJHHX CTOPOH paBHa | cu.

7. B napamnenorpamme 4BCD npoeeaena GuccekTpHca ero ocTporo
yraa 4. Ha orpeskn kakoil 1nuHs ova qenut cropoHy: a) BC, ecan AB =
=4 eM, AD =11 cm; 0) CD, ecin AB =7 cm, AD =2 em?

8. Haiinure yras napanaenorpamma ABCD, eciim M3BECTHO, 4TO:
a) LB - Z24=50%6) £D=3-ZC.

9. Haﬁ;m're HEH3BCCTHBIE 3JEeMCHTR] IIFHMH}"TUIII:HHHHI

CroiicTsa npaMoyroiHHEA

14 A0 =72
B0 —7 27
= = DB -7
a_<.. D i, a— 7
6 A e B 40-16 [P A BO =132
16 B e =50 32 P =155
a P f'ﬂié 4g° j; .-JE(;J =7
D £ #Y | A i
9) A B &) A
=1 e
. P f{)q 34 9 60 i |
D C D!
) 3)
a
a + fi= 145" o+ f=155°
= gt
¥




) A0=5 |x) AD =11
g X x—"7 A 30° B e =9
X 2 1
5 300N 5 ;

Croiicrea pomba

10. Haiinute Hen3BecTHLIE MeMeHTh pomba:

ﬂ} A P.fm';z —i 6} F.m: g 44 |

A
ZDAR -1 L DAR -7
ZARC -1 i LADC -1
L 45 B x—7
x

&) C BO=13 2} AD=18
BC-17 Do -1
) L |® BC =208
OD=—DC _
2 Pr.u:'.' =36
AB =10 x-17
P.{L'('IJ P a—7
o —7 f-1
B2
‘m'l] c P..'.ufﬂ 36




}.,

Ac
D

ASCD T

CpoiicTea Tpaneuun

11. Hﬂﬁ,ﬂ,li'!'ﬂ HEH3BECTHRIE WIEMEHTHI TpaneuHH:

BD 3{]'

I§-! I

i) o —7 fﬂ.
B a 5
75° 52°
@) a—17 2 a—"1
72° g1 Bg-1
B 'Iﬂ},;
[#]
a
th ? C P.l.ls:n_
10
11 D
') r— 7 ) Y1
g X
ul 30 30° .




o [ -
1) P..'.uf'r) =2\ &) 5 ABCD T

12 60°

Teopema Maneca u TeopeMa 0 HPONOPUHOHAIBHBIX 0TPE3KAX

12. Halinure HeM3BeCTHRIE 21EMEHTHI:

a) m| nlk |6) m| nl|lk
! el
6 x—1 : -
k X
8 n
11 k
) m k mlnlk|2) k|
x—17 x—17
d) m|n|k|e) m || n| k
4 5 n x-17 3 6 n x-1
X
6 k 10 X k
) ml| n|k '3} m| nl|lk |

aAs £ \y\

m -
n_ 2/ [x %
k

= |33




miln|lk | &) min|k |
x—1 x—1
: y—1
CpelHas AHHHA TPeYroJbLHHKA
13. Halignre HeHMIBECTHEIE JNEMEHTH TPEYTOILHHKA:
(7] KL || BC
r=1
32
X
A C
L
MN || BC |2) =17
X
1
f}] A P_.mf'_ ? E] A ‘P.rﬂ{'_ 24
H P“'-l,r_.,‘: -
M N
C B
e

N




- =36 k) P
x—=17
0
9
60°
A Al \_600\c

Cpeausis JHHEA TPaNEnH

14. Haliznre HeM3BeCTHEIE 1E€MEHThI TPANISLHH:

)\

AT
ﬂ?

= _'/@\

x—17

M)

it E x—7
n
-

Y=t




it) - K)
B—C ap=40| B C AD=120
Af = 37 o=
M N .-'qrsff"v.r 32 5 N MP'-: 15
x—17 x—1
A 0 .X D ¥»-17 f\ul x\\D p—1

Bumbepume sepuwviii omeem (15-21).

15. Ecin eyMma JBYX YIIIOB napanielorpaMma pasia 94°, to ero 1y-
HOH YIol paBeH:

a) 200°;

6) 1667;

B) 133°;

r) 1007

1) 892,

16. Ecan pasnocts AByX yrinos napauienorpamma passa 1009, to
MEHBLIHH W3 HUX PABEH!

a) 50°;

6) 40°;

B) 30°;

r)45°,

a) 35°.

17. B napannenorpamsme 48CD u3 gepimmnst B k croponam 4D u CD
nposeaeHsl nepuenaukynapsl BH n BK coorsercrsenno, yron HBK pa-
sed 647, Haiipqure yras napannenorpamma ABCD.

a) 26°, 154°, 267, 154°;

Gy32°, 128° 52° 128°;

B) 56°, 1247, 56°, 124°;

r) 58%,122%; 587, 122%;

a) 64°, 1167, 647, 116°.




18. Tynoit yron pomba B 5 pas doneie octporo yraa. Bo ckonsko pas
cropoHa pomba Goaklie ero BRICOTH?

a) 1.5; 6y 2: B) 2.,5; ) 4; a) 5.

19. B napannenorpamme ABCD nposejena Ouccekrpuca yria A, xo-
Topas nepecexaer npamyo BC B rouke K. Yemy paeust orpeskn 8K u KC,
ecnn AB=5cmu 4D = 12 em?

a)3 cM u 2 cm;

)4 emmu 1l em;

B) 5cmu 7T o

ry12cmu 7 om;

Ay 17 emu 7 cm.

20. [InuHel OCHOBAHMI TPANSUHH OTHOCATCA Kak 7 @ 3, a X pa3HOCTh
paeHa 3.2 cm. Haiigure juuny cpeasei JHHHH 9TOH TpaneuuH.

a) 1.2 cm;

0) 2.8 oM

B) 3.2 cm;

r) 4 cMm;

) 8 e,

21. Mana npamoyronbHas tpaneuus ABCD, B koropoit £D = 90°,
ZABD = ZDBC=60° CD = b, BD = q. Haiiaure nepumMerp Tpaneuu.

a) b+ 4a;

6) b + 2.5a;

B) 1,56 + 2a;

r) 2(b+ a);

a) 3b+ 0.5a.

Janoanume nponycku (22-28).

22. Ecan nposecty JABa NEPHEHIMKYIAPHBIX JHAMETPA OKPYKHOCTH H
IOCAEA0BATEIBHO COSJMHNTE HX KOHLbI OTPE3KAMHM, TO NOIYYEHHBIH Ye-

'!'I:\IPEK}"]'{}.’II:HHK ABNACTCH ... .




23. Ecan tynoii yron pomba pagen 120°, a cropona paeHa 6 ¢M, TO

MEHBLIAA HANOHANL PABHA ... CM.
24, Ecan auaroHans NpAaMoyrolikHUKA B 2 pasa fonblue 0QHOH H3 €10
CTOPOH, TO OCTPBIH YO/l MEWKY AHATOHAIAMH PABEH ... FPAJYCOB.

25. Ecan B pombe ABCD seicora BK nenur cropony AD Ha orpesku

AK =2 em, KD = 2 em, 10 yribl pom0a paesst ...°% ...%...% ..%

26. Ecain cpe/iHAs NHHUA TPEYTObHUKA PABHA 8 CM, TO CTOPOHA YTOIO
TPEYIOJbHUKA, MAPANICIbHAR CPEHEH JIMHHUH, PABHA ... CM.

27. Ecan oauy H3 yrooE npaMoyroasHol rpaneuus pasen 45°, to
3 I b P

OCTANBHEIE €€ YINBL PaBHeL ...% ...%, ..%

28. O,ﬂ,HUﬁ H3 3aMEHATCIbHBIX TOYCK Tpﬂ}'l’t}ﬂhHMKﬁ ABJIACTCH TOYKA

]IEPECEHEHHH - paBHﬂ}’,Ll,EiJIEHHEiH 0T BCEX €ro BEPLI.IIIH.




IL COOTHOINEHHA MEXKIY CTOPOHAMMH H ¥I'JTAMH
NPAMOYTOJBHOI'O TPEYTO/JIBHHKA
Kocunyc ocTporo yria npiMoyroibHoro TpevroiLHHKA.
Teopema Iudaropa

29, Hﬂfb‘ll’l’l’ﬂ HEHIBEUTHBIC MIEMEHTRI TPEYTOJIBHHEA.

i) cosa—"? Ir’i]l cos fi—7 .
13
a
12 B
. _ 4
&) =" 2) R
26
C
24
. 8 :
d) 12 c—-17 €) 9 c—1?
’IGV C; 12
) -1 7} x—7
X
/\
- 30°
30 10
) B AB-? |0 AC=5,2
P.m{' ~3 AB -?
CD-7
D
12
A - C c B
5




1) B AB -7 |m) A A4B-7

A\ M
C C 35 B

A2 30

30, Fanonuure Tabiuuiy:

Karer | 8 | 12 40 1 6 2
Karer & | 17 35 42 | 15 |2 J6 | 6,3
IHIIOTEHY 3 15 20 1042

31. Bribepute npaMoyroiibHeIE TPEYIOIBHHKH:
a) 2 |0 ® 2
3 5 2 10
24 °
4 1
? o E .
d) 4 e) e )
27 3
9 7 25 B 13
265 N .
24 z 1
32. Haiiaure HeM3BECTHBIE JIEMEHTE MHOTOYTO/IBHHKA:

i) 25 =7 i) 1 C AB | CD
A D x-?
a) T="9 2) =1
— B 40-»

15 C




) AC=12 |e) B C AB=10
BD =16 AC=16
AB -7 BD -7
A c F;m{'n T P,wrn -
D |
) f 0 7 3} B F C x-17
d |
a —
a : A D
u) C AB - ?. K) B_] C AC =52
P.-m{'_ ? AR -7
CD -7
] D AL [ 1_\D
E F

Tpuronomerpuueckne QYHKUHH OCTPOro yriaa

33. Hafiaure sHauenus yyHKIHI:

i) sine—7 | &) sin g —7
13 cosa—7 a cosa—7
5 tg o —7 5 30 tea—7
ﬂ 0 » -t
13 ctg o — ctg o —
| 40 .
&) sinfi—7 |2} sin ff — 7
812 cos -7 = 383 cos -7
6 ctg f— 7 ctg f—7




34. 3anonuute Tabnuuy: B c

a
a
b
i 4 8 16 39 2‘;? 2 4
] 4.2 63 21 80 . :S».;E | ;,;’E 21;.? |
i 17 29 5 10
sin ¢
cos o
fg
ctg o
35. Haiinure HEeHIBECTHEIE IEMEHTRI TPEYTONLHHEA!
a) ) 4
sina = cos = ¢
x-7 x—7
12
x % 8
a
] a
6) Y 5 (2 y . 3
c{:r:-;,:‘i' = sm,{: 5
X B x—1 =
26 v—7 x y—1
20
9) e 18 4
5 84~ g 3
i
ap y-"
y




36. 3anonuure Tabauuy:

a
a
b

a 9 0.7 6

b 48 1042 | 12

& 15

, 7
51N & _2§
Cos o % 2; 2
3
g 12
9

ctg a 40

37. CpagHuTE 3HAYEHHA TPUIOHOMETPHUECKUX PYHKUMH yrios:
a) sin 40° u sin 50°;

r) sin 35° u sin 20°;
0) cos 15% ucos 707

o) cos 65° u cos 40°;

B) tg 20° u tg 30°; e) tg 80 u tg50°.
38. Henoneays tpuroHoMerpuyeckie GopMyIsl, 3anoiHuTe Tabiuiy:
SN COS o e o ctg o
0.6
40
9

Pewmenne n PAMOYIOIBHOIO TPEYIOUIBHHKR

39. Halianre HeM3BECTHBIE 3EMEHTRI TPEYIOIbBHHKA:

a) a-? |6) 12 a—7
=27 60° ]
3 y=1 y—17
X y X ¥
a
a
8




20

14

30°

g) y B .
% iy
600 BN v
20
o) @ —
T
45° orrid
18(2
X
5 a
y
40. 3anonaure Tabnumy: B c
b
3 30 1743
8 442
i 2 a0 b 34
I 45° a0°
8 30°
41. HaiianTe HEMIBECTHBIE 3JEMEHTH MHOTOYI OJIBHHEKA:
) i g a) - g
60




24 60

.wc-}_ B a—"7 ; 3) 7 a—"7
A 8 A o\ 6
1 1
16 | 13
t) 30 X7 K} 30 x—7
X X
w 60°\ m 60°
40 | 40

Bumficpume sepublii omeem uz RPedioNceHHbX WAL FANUILHME CEOU 8a-
puanm omeema (42-47).

42, BC — kacarenbHas K okpy#HocTa ¢ ueHrpom O (B — rouka kaca-
uui). Haliaure CO, ecnn BC = 8 ¢M, a AuaMeTp OKpYKHOCTH paseH 12 em.

a) 8 om;

6) 10 em:

B) 12 cm;

r) 15 cm;

1) Apyroil oTBet.




43. lau pom0 ABCD ¢ ryneiM yrinoMm B, pasusim 120°, u croponoit AB =
= 6. Haiiaure auaronanu pomoa.

albu 6«;’?&-;

6)6u3/3:

B)3u 643 ;

r}6u 12{?;

A1) ApyroH OTBeT.

44, TpeyrolbHHK HBIHETCA UPAMOYIOABHBIM, €CIH €0 CTOPOHEL
PABHBIL:

al 4 cm, Scm, 6 oM

6) 6 cam, 7 oM, B oMm;

B) 6 oM, B om, 10 o

r) 7cm, B oM, 9 oM

Ay B em, 11 em, 15 em.

45. B npamoyronsHoM tpeyronsHuke ABC (2 C = 907) AB = 10 cm,
BC =6 cm, BM — meauana. Haliaurte cunye yraoa CBM.
1. J13 452 L2313
igr W Mg BT g
46. Katersl npaMOyronsHOT0 TpeyronesHuka pasuet 3 u 4. Ha otpeikn

1) apyroii oTeer.

KAKOH AMHHBL AEJHT F'HIOOTEHY3Y BbhICOTA TPE}'I'{}_‘II:HHKH.. IIPUBE,H,EHHHH H3
BEPIIHHBL IIPAMOIG }’l'.‘Iﬂ?

4 21 15 25 9 16
A e ey Rt R N R, . e
a) I 2 8) g 475 B) 5 M5 r) 2 u 3; a) apyroi oreer.
47. YkamunTe, KAKHE U3 PABEHCTE ABIAIOTCA TOKASCTBAMM:
_ sina _ COS o ) 1
alt = —_— o) et g e 1 1+t T
Jiga ..fl — sin” o Jelge -.,-'“}cos"a —1 B) B Cos @

r) 1+ ctg’a = ;o Mtgatcetga=1.

Jcos’ @




Janoanume nponveru (48-34).

48. Meauanst BM u AN paBHOCTOPOHHErD TPeyrollbHHKA Iepe-
cexawres B Touke (0. Ecin AR = 12 em, o BO u ON cooTBercTBEHHO
PABHSL ....

.
49. Ecim cropona pomba pasHa g, a €ro JHaroHans a+/2, To yriel
pomba paBHE ... FPAAYCOB.

50. Ecnn BricoTa IIPHMG}TFGII]:HGI'G Tpey¥ralbHHEAD ACIHHT FHIOTEHY3Y
Hd CIIT[.‘rEH-KIfi 2emu 8 CM, TO HIIHHA ITOH BRICOTHL pPaBHA ... CM.

51. Ecnu B paprobeapentonm tpeyronsiuke AB8C ¢ yrioM 1npu Bepiin-
He B, pasubiM 1207, nposeaena seicota CD = 3 eM, T0 DOKOBas CTOPOHA
AB paBha ... cM.

52. 3Has KOCHHYC YIU1d, MOKHO HAHTH €10 CHHYC (IPUMEHAA OCHOBHOE
TPHIOHOMETPHYECKOE TOXKIECTBO): Sin o =... .

53. 3Has KOCMHYC H TAHIEHC Y714, MOKHO HaliTH ero CHHyC: sina =... .
e

54. Ecnntg o = fol sTOCtga=..

5 vy COSE= ..., SINE=....




HI. DTOIUAITH DHIYFP
Monsrue naomanu. [aomajis npaMoyroisHuKa

55. Haiiaure nnowmwaas urypel (0jHAa KIeTKa paBHA eQHHHLE Mi3Mepe-

HHA):
|a) §-9 |6) I I 28
! L~
L~
|
P /‘
&) ‘ / S—‘?:f] g9
|
d) ' i S S—7 |e I | = 25
M+ !

[Liomwans napajiesorpaMmma

56. Haiinnre nnomans napaiienorpaMmMa 4 éro HEM3BeCTHRIE JIEMEHTHL:
a) §-7 o) 5-7

9

1

- 1

_ 14 .
5-17 -7
7
8

o) ) %u / 3

11




9) §=48,/3|© 4 §=10
L F -l
12
He') 8 §=24:7 3) 12 S=60,3
- —F a—7
1) o 0>~
60 g §_9
" 2
7 8 | |
a) C AC=12./3 | L AC=10,3
BD=12 BD=10
§_9 e,
Al

[Maowaie TpeyroasHUKa

57. HHij‘J,H'l'E nmomailb TpEYroJlbHHED H 2o HEH3BECTHRIC CMCHTRIL

@
ﬁ[xﬁxxhhﬁxhh

11
&)
13

5-? |& s-7 |
/\—IS
8
s T P 5-7 |
/}//O\\\Q\\\
5 |




0) 5-7 e 14 §—9
/L\
12
18
) Y S=84 |3 S =85
i =17
i 10
X

=
g’
——
un {=
—
[
[=]
a
Ly
|
=

2
§-17
0

/5

%) 135°
13
6
i)
.

ILromans Tpanenun

58. HaiiauTe nnowans Tpaneus M €¢ HEH3BECTHLIE JIEMEHTRIL:

;ﬂ}

5 B
6 \
-
9

é) 4 5§19

N

10




d) 57 e) §-2
8 45
30° [ 6
-

59. Bricora tpaneumn pasua 8 em. Haliinre ocHOBaHMS TpanelMu, ec-
aM: a) OHM oTHOCHTCH Kak 1 5, a ee nnowans pasua 24 cM™: B) ux pas-
HOCTB paBHa 6 €M, a IOWEA/AbL TPanen — 56 e,

60. Halinqure nanomans pagHoOeApeHHOH Tpaneuuy ¢ OCHOBAHUAMHU!
a) 3 cM u 9 cm, ecnn ee quaroHans pasHa 15 cm; 0) 7 em u 25 oM, ecnu ee

JHATOHAIL IEPNEHAHKYIAPHA DoKoBOI CT(}P{]I-IE.




61. Haiinnre nnomans npaMoyronstoii Tpanetiy, SOKOBBIE CTOPOHEL
KOTOPOi OTHOCATCA Kak 4 © 5, a pa3HOCTs OCHOBAHMIT paBHa 9 M, ecnu ee:

a) MeHbIIaa guarodans paena 20 ¢u; §) Gonkiran quaronans pasxa 20 em.

62. ABCD — napamnenorpams, touka K — cepeauna croponn BC.
[Tnowane tpeyronsuuka 48K paena S. Hailnnre nnomane x, Henonesys
JAHHBIE HA PUCYHEE 136

a 6,
JB:KJC}B K C
S~ x

A D A D
Pucyror 136

Bribepume aepuviii omeem (63-710)).

63. CropoHsl napanienorpamsa paeuet 7,2 cm u 4.8 cM. Bricora, npo-
BeJeHHan K Donbuweit cropoxe, paena 6.4 cm. Haiinure apyryw Beicoty
MAPAIIEIOrPAMMA.

a) = 4.3 cm; 0) 4.8 cm; B) 6.4 cM; r) 7.2 cMm; 1) 9.6 cM.

64. B rpaneunn 4ABCD ¢ ocnoBanuamu 4 cm u 10 e nposejenst ase
BeICOTEI BK u CM. YeMy paBna niomais Tpaneuyu, eCiu 4eThlipexyroib-
HHK BCMK — kBagpar?

a) 20 cm’; 0) 28 em’; 8) 30 em; r) 40 em’; 1) 56 cm’.

65. Bricora pasHOOeAPEeHHOH TpPAllCUHH, NIPOBEICHHAR M3 BEPUIHHEL
TYNOro yria, odpasyer ¢ DOKOBOI cTopoHoil yron 45° H JenuT OCHOBAHHE
Tpaneuuy Ha otpeskn 6 ey 1 30 em. Hafianre nnomans tpanenmn.

a) 108 em™;  ©) 144 em™; B) 180 em’; r) 216 cm’; 1) 360 enm™.

66. Croponsl napaanenorpaMsma otHocares kak 1 @ 2. Haliaure ero
II0IWAL, €C/IH NePHMETP Napanienorpamma pased 72 ¢M, 4 OJMH U3
yriaoe — 120°,

a) 144 cm™; 6) 144,/2 ev’; B) 1443 em®; 1) 288 em?; 1) 28843 en’.




67. Ecan ase cropoHsl TpeyroibHuka paBHel 9 ¢m v 10 ¢M, a yroa
Mex 1y HuMi 307, To ero naomans pasHa:

a) 20,5 em’;

6) 22,5 em’;

B) 25 cm’;

r) 38 e’

n) 45 cm’.

68. Jlan ksanpar ABCD. Ha npojonaenun croponsl AD BisTa To4ka
K tak, yro AK = 1,54D. Bo ckoneko paz nnowans rpaneunn AB8CK bonb-
e naowany rpeyroisiuka ACK?
4. b} 7
69. lnaronans pomOa pagHa ero cropone. Yemy paeHa niowans poM-
Oa, ecnu ero nepumerp pases 4a?
2 a3
M ¥ 1
)~ 6) ——; B)2d° r)2a°y3;  n)ay3.
2a 2
70. [IpAMOYTONEHHE H HAPANIENOrPAMM HMEHKT OJHHAKOBLIE CTOPO-
HEL 3 cM u 4 oM. Halianre MeHbmMi yron napanienorpaMma, ecili ero
IO L BABOE MEHBIIE MIOLAM HPAMOYIOIBHHKA,

a)20°  6)30°  B)45°% 1) 60°% 1) 90°

Janoanume nponyexu (71-74).

71. Ecan aBe CTOPOHBI TPeyronbHuka pagust 10 cm u 742 cM,a yroau
MeR 1y HUMH 457, TO ero niolans pagHa ... oM.

72. Ecin runoreny3a npaMoyroisHOIO TPEYroidbHHKA pasHa O oM, a
ocTpslit yron 45°, To ero n0MWAank PaBHa ... CM'

73. [lnomanes paBHOCTOPOUHHEIO TPEYTONBHHEKA lﬁ-ﬁ%— M°, SHAYHT, €ro
CTOPOHA PABHA ... M.

74. B napannenorpamme ABCD yron A pasen 60°, AB = 2 nm, BH —

seicota, D = 4 nm. [Tnowmaje napannenorpamsa A8CD pasua ... am.




IV.IIPAMOYTOJBHAA CHCTEMA KOOPAHHAT
HA IITOCKOCTH

KoopanHaTel: TOYKH HA ILIOCKOCTH: CepeIHHbLI OTPE3KA.
Paccrosinue Mexay IBYMH TOUKAMH

75. DIIPEH,EJII{TE HOOPAHHATEL KOHLOB M CEPEIHHE OTPE3KA:

i)

M_é{q_

(‘\n;
B

|

i A

i ., AC=BC 70 \ X

A i
5 | I N

76. 3anonaure tabanuy, ecnu AM = MBE, M AR:
A (3:8) | (133) | (4:8) | (-7:3) [(5.4:23)
B (5: 2) (4:-2) | (8:4) (3.6:3.5)
M (5:6) | (0;0) | (5:2)

77. Haiinure KOOpAHHATEL KOHUOB OTPEIKA H €0 JJIHHY:

i)

78. 3anonaure Tabauuy, rae A8 — paccTosHHE MEKY TOUKAMH:

A | &9 [z ] - | ©-n [6968)] 5437
B (Z: 9 (10; 9) ' {T:-9) (24:0) | (8,1;5,1) | {L;q; -9
= ! !




79. Haiiqure HEMIBECTHRIE 3IEMEHTHL:

a)

>
/i

]
w-—-—-_.n.n__

AM = MB
MO -1

.5:_'

AM =MB
MO -7

80. 3anonuure Tabnuuy, ecnu (O — Havano koopaudar, BEOx, C€0y

HABLOx, ACL Oy

A4 | (3:4)](-5:12)

(15; 0)

(16: 30)

(0.8;0,6) | (343 v22) |

A0

AB
AC

81. Haiiaure HEM3IBECTHRIE 3IEMEHTEL:

a y (12:12) BM =CM |6) y BM=CM
M AM -7 B(-1;3) AM -7
X M
C(20; -4) /: \ .
A(-3;-2)
6) ¥t Siaen— 7 2) Y B(8; 12) Sinc— 7
B(-4; 6) C(6; 6)
Z 0 ; = A(-8;0 C(12; 0)X
A(-6;0) | D(4;0)X [ I‘ 52




S.-I.'i‘('!) = '9} Y S.-I.'Tf'f) =
B(-4;12) C(8;12]

/ O | X
AC12;-4] D(12;4)

Ypasuenne npamoi

82. Haiimre wuemssectHele  kod(PhUIMEHTH  YPABHEHUHA NPAMOH
y=kx+p

a) y p-?7 |8) y p—2?
< EE\
450 X 0 *
&) y k-7 2) Vi k-7
110 6 P
.-"’"‘//:‘
X
83. Bubepure napaniiensHele NPAMBbLE:
a) y=2x+4;, 6) y=6x-5; B) y=8§; r)y v=4x;

n) y=-5x+6; e} y=8-2x; x) y=09+1; 3) y==E8x;
M} y=2x K) v=24; n) y=x+9; M) y=8x-9.

84. Buibepure nepneHnkysapHele MpaMble:

a) y=5x—-4; B) y=6x-5; B) y=6x+7;, r) y=4x-2;
) yv=-5x+6; ) y=8-02x; x) yv=-6x-7; 3) y=2-0.25x.




85. [IpuBeaure ypasHeHue K BHAY v = kx + p M yKaKMTE 3HAYCHHA
kup:

a)dy—8x+20=0; 6)5y+2x-30=0;

B)3x-02y+2=0; r)dy+8x—4=0.

86. Bribepure Touku, nexamue Ha npamoii y = 8x — 15:
[ 4@:% | B@:-D C(-2;-31) D1;=T)
E(4:32) F(0; -15) G2, 1) H(1.,5;-3)

87. Bribepure npameie, npoxoasuue yepes rouky A(4; 7):
aAyy=4x+7;, 0)y=2x-1; s)y=5x+2;, ny=4x-9;
Ny=Tx+4; ey=1l-x; x)y=x+3; 3)y=2+0"Tx

88. YeraHoBHTE COOTBETCTBHE MEXLY FpaMKaMu ¥ YPABHEHHAMH:

aj [ [ a) [
[ TIAATTTTT BN/ EEERE=d
. o .Hmff
1 N =
/0] HEE 1O X
1A ]
&) ] 2 - -
N Y 1 b /
\\... . - .I';
N /
Ol x ol 14 X
/
1) y=05x+2 2) y=2-x
3) y=2x+3 4) y=15¢-3




YpapHeHHe OKpyKHOCTH

89. Hanumure ypagHeHHe OKPYRKHOCTH:

' ] [
: AT
LA LN | I/ I\
o ot
. : ¥ . p
U N7
. ] I
ﬁ} L Y T § | - ‘:..] . .
TN A4S
i ) f 5
]| .
o[/ % ST/
Pl 155
90. Buifepure TOUKH, Jekalne Ha okpyxkHocTH (x — 3)° + (y + 4) =
= 25:
A(1;0) B(3: 1) C (8, —4) _ D (0; 0y
E(2;-3) F{1,-1) G (2: 20) H(6,5:2)

91. 3anonuure Tabauny, rae O — ueHTp, R — pajnyc OKpPYyKHOCTH!

0 (4:2) | C1:5)
. R 4 | L3
| ypasHeHue Y +1P=36 | (x—TP+(y+2)=49

Buibepume sepupit omeem (92-935).

92, [lpamoii y = 6x — 5 NPHHAUISKHT TOHKA:

a) (-1; 1) 6)(2:-7) BY(=2:-7h (2T w(0;5).

93. Kakoe 13 ypaBHeHHH ABIAETCA YPABHEHHEM HEKOTOPOIH npamoii:
a)x+y=4; 6) [xty|=4; B)(x+y)Y =4; )2’y =4; Qyx+y=4axy?




94. Kakoe 13 ypaBHEHHH €CTh YPABHEHHE HEKOTOPOH OKPYKHOCTHE
a)x*+1=4;

6) x* +1° =4;

B) (x + ¥) = 4;

rx —y =4

1) x4y =4x?

95. Ilpamoii y = 10x — 4 napannenbHel NpAMBIE:

a) y=—10x—4;
0) y=-10x;
B)y=10x-2;
rjy=10-4x;
)y = 10x.

96. OKpyKHOCTE C HEHTPOM B Touke (—3; 4) ¥ paguycoM 8 MOKHO 34-
J4Th YPaBHEHHEM:

a) (x—3) +(y+4) = 64;

6) (x—3) = (y +4) =64;

B)(x=3V+(y+4y=8;

r) (x+ 3 - (-4 =64;

1) (x+ 3+ (v -4y =64

Janoanume nponycru (97-100).

97. Ecnu C(-1; 4), D(-3; —10), To cepeauna (J orpeika CD umeer Ko-
OPJAMHATHL ... .

98. Paccrosune meway toukamu A(5: —7) u B(2; -3) pasuo ... .
99, KoopauHaTte! UeHTpa OkpyxHocTh (x —2) + (v +4)Y =25 ...

100. Ecnu tpeyronsuux umeer Bepuinue A(8; 12), B(-8; 0), C(-2; -8),

To ero Meanana CM esnT Ha npaMoi ... .




OTBETHI U YKA3ZAHUSA K YIIPA’ZKHEHUSIM

1. 132°, 48°, 1327 2. 100 3. 125°, 55°. 4.4 yrona no 60° w4 yrona no 120°,
5. Henonksys cBOHCTEBO NAPAUIENBHBIX NPAMBIX, AoKaxuTe, yTo AMAO 1
AOBK pasnobenpennsie. 6. Ocnopanne 5 ¢m, Dokosas cropona 11 em.
T.a) 10 em, 10 cm, 16 em; 6) 14 em, 14 cm, 12 emmnm 12 em, 12 em, 16 cm
8. 56°, 56°. 9. 807, 50°, 50°. 10. 60°, 90°. 11. 125°. 12. 7 cm. 13. 4.5 cm.
14. 50°. 18. a) 36°, 54°; 6) 9 cm. 19. a) 50 m; 6) 600 ner. 20. 8 cm. Halianre
£ C ¥ MCnone3yiiTe CBOHCTRO NpAMOYroikHOro Tpeyroasuuka. 21. 7 em.
22, 8 cm. 23, 90°. 24, 5 cm. 25, HenonesyiTe CBOHCTBO KacaTenbHEIX
K OKPYAHOCTH, POBEACHHEIX Hepes oaHy Touky. 26. 1.5 cm. 27. 16 cm,
12 cm. 28. 4 em. [lyers BH — seicota AABC, O — HeHTp BNHCAHHOH B Tpe-
YIONBHUK M ONHCAHHOH OKONO Hero okpyxHocTH. Pacemorpute A4OH.
29. 110°. Henonssyiire cymmy yrinos A4BC u crolicteo uentpa O, Bru-
CAHHOH B TpeyronsHuk okpymuoctu. 31, 96° 32, a) 1207 6) 96°.
33.a) 59°;6) 110°, 250°. 34. a) 0,5°; 6) 270°; B) 0,25°. 35. 90°, 270°. 36.
90°, 140°, 130°. 37. Henoneayiite CBOHCTRBO NPAMOYIONBHOIO TPEYIOlh-
HHKa, BIIHCAHHOIO B OKpy#xHOCTL. 38. [lycte £.4 = @, Bhipazure uepes a
octpeie yriael AABC, AACD, ABCD. 39. Cuauana nokaxure, yto ABOC u
AAOD pasnodenpensble, 3aTeM, 0003HAMUE BEPTHKANILHEIE YIIbI 4, Bhl-
pasuTe uepe: @ YINbl OPH  OCHOBAHHH B 3THX  TPeYrolbHHKAX.
40. Obo3naurTe yrisl 1pH ocHOBAHHH B AMAC u ANBC a u ff cootBeTcTBEH-
HO ¥ BeIpazuTe £ M uepes a, a < N uepes f§. lanee, nenons3ys ceoicTso o1-
HOCTOPOHHUX yrnos npu AM || BN u cexymen MN, naiiaure cymmy a + f.
41. 20° Ilycre £ B = a. Henoneiys CBOHCTBO BHEILHErD yIia TPeyrok-
HHEKa, BEIPA3HTE 4Yeped & Yrilkl NPH OCHOBAHHMH PABHOOEIPEHHBIX Tpey-
ronsHukoE MNK, MKC, AMC. CocraseTe ypaBHeHHe, Belpa3us £ .4 ui3
AABC. 42. 6) He moryr: r) 1) va 540°; 2) ua 1440°. 43. a) 1) 3; 2) 4
6) 1007, 140°; g) 1) 140°, 40°; 2) 126°, 54°: 1) 1) 900°; 2) 1440% n) 1) u
2) — He cymecTByerT, 00bacHHTE nodemy. 44, a) 40; 6) 50.45.6) 1). 3) — ne
cymecteyer; 2) cymecreyer; B) 1) cymecrsyer; 2) He CYIIECTBYET.
46.a) 1) 5:2)6;3)8.47.a) B cm, 6 cm, 5 em, 4 em; 0) 1) 120° 8 em, 8 em;

2) 907, 5 em, 5 cm. 48, a) Jro Touka nepecedenus auaronaneit. Henonesiya




HEPABEHCTBO TPEYIONBHHKA, CPABHHTE CYMMY JUIMH JMAroHanel ¢ cyM-
MO PACCTOAHHI OT NPONIBOILHON TOHKH HETRIPEXYIOIBHHKA 10 €0 Bep-
wHH. 0) Moxkno. 49, a) (10 + 2a) em; 1) 90°. 80, a) ZR=a + = 20,
LZF=180°-a—f=£2P;6) LA=2C=2a, ZB=£2D = 180° - 2a.
PaBeHCTBO Beex CTOPOH NapajuleorpaMMa clelyeT W3 paBeHCTBa Tpey-
ronsHukoe ABC u ADC. 51, a) Hycers nposeaens duccektpuce 8M u
CM, M & AD. Noxaxure, yro A4BM u ADCM pasnobenpennne (ue-
MOALIYHTE CBOHCTBO YITIOB IIPH NapaiielbHbiX npaMeix BC n 4D u cexy-
mwux BM u CM). 6) 150 mm. 52. a) 47°, 133°, 47°, 133°; 6) 55°, 125°, 55°,
125%. 53, Menoassyiite cBOHCTBO YIIOB paBHOOEIPEHHOIO TPEYTOIBHHEA
H CBOHCTEA YINoB, 0DPA30BAHHBIX JIBYMH [APANIeNbHbIMH NPAMBIMH
n cexymeii. 54. [Ipamoyronsuuk. 1) Menonssys paBeHCTBO 1IIPOTHBOIO-
NOKHBIX YIJIOB MAPALIEI0IPAMMA H NPH3IHAKH NAPALIEIBHOCTH NPAMBIX,
nokaxute, yro B8 || DD u A4, || CC; 2) 3nas, 4To B napaiienorpaMme
ABCD £B + £C = 180°, noxkaxure, uro B AAND 2D + £4, = 90°
55.a)8+2a;0) LE=£ZM=a, ZK=ZP=180-a;B) £L0=£85=60°,
LR=LT=120° P, = 22. 56. a) 13 cm; ©) HCHONB3YHTE CHMMETPHIO
OTHOCHMTE/IBHO TOYKH [EepeceueHns JMAroHaleH napajiienorpaMma.
57.a) 45°, 135°,45°, 135°; 6) 36°, 1447, 36°, 144°. 58. a) 20 cm mnu 22 em;
O)Scemudem;elbuna—h 59 a)bemu 8 em; 60° 1 120°; 6) cHavana noc-
Tpoiite npamoyronsuslii A4BH. 60, Henoneayiite crolicTeo yrios npu
npaMeix DC || AB u cexymeii AF, AD || BC u cexymeit AE. 61. 5 cm, 2 cm,
5 cm. PacemoTpuTe Bee cly4aM pacnoNnoxeHHs TpexX OTPeIKOB Ha CTOPOHE
napannenorpamma. 62. a). 63. a) Menonssyiite npuiHaK: eciu B HeThIpex-
YIOABHHKE 1BE CTOPOHEI PABHEI H HAPAILIENLHEL, TO OH SBIASTCH Napanie-
norpammonm; B) HenoneayiiTe npusHaK: eciiy B HeTHPEX YT (JIBHHKE JHATO-
HAIH TOYKOH NepecedeHns JeITCH NOI0NAM, TO OH HBIHeTCH Napaeno-
rpammon. 64. 6) 1) Aennerca; 2) ner. 66. a) Ananoruuno 3anaqe 63, B).
67. a) Hokaxure, yto AMCN — napannenorpamu; B) Henonesyiite csoii-
cTBO rpaHeil kyba (OHM ABNAKOTCA KBAAPATAMH) U NPHIHAK HAPALIENEHO-
cru npamerx. 68, 24 cm. 69. a) Henonssyiite cyMMy yIrioB BEUTYKIONO de-

Th[pEX.}’I'IJJIbHHKﬂ H IIPH3HAK I!PHMG}I’I'UEIbHHKﬂ. 6} MCHUHbE}’ﬁ'I'E IMPH3IHAK




napauiesorpaMMa i npusHak npavoyroinsHuka. 70. He ssnserca, nanpu-
Mep, HeTRIpEXYroasHuK ¢ yriaamu 907, 60°, 90°, 120°. 71. Henonsayiite
cBOHCTBO AMaroHaneil npaMoyronsiuka. 72, a) 8 oM, 16 cm; 0) 20 em unu
28 em; B) 60°. T3, a) 34 cm; B) 8 cm. 74, a) 72; B) yknaneiBaTe IaMUHAT
BIONE JAMMHBL KOoMHatel. 75. a) 107 6) keagpar ¢ AHArOHANBIO
4 ¢M, 76.6), ). 77. 80°, 100°, 80°, 100°. 78. a) 60°, 120°, 60°, 120°; 6) 30°,
607, 79, a) 60°, 120°, 60°, 120°. HenoaesyiiTe CBOHCTBO BHEIIHETO yIia
TPEYIrONBHHKA H CYMMY OCTPBIX YITIOB HPAMOYIOJBHOIO TPEYIOIbHHKE.
0) 1267, 54°, 1267, 54°. 80. a) Tpeyroasuuku 48C u ADC, ABD u CBD
CHMMETpPHYHEL, cnepoBarensio 48 =A0D BC=CDn AB=E8C, 4D =BD.
3uauut, AB=BC=CD=D4 ... 81.a)Hecnoneayiite onpeneieHne cHM-
METPHYHBIX TOHEK M CBOICTBO CHMMETPHH PaBHOOEIPEHHOIO TPEYrolb-
HuKa; 0) AD =1 nm, BC = 2 nu. 82, a). ). Hapucyiite derblpexyrojibsHu-
KH, NOATBEPKIAIOIINE NOMHOCTE yTBepxkieHuit 6) n r). 83, a) Her.
[Tpupenre npuMep, noareepxaatonmi Hro. 84.45°, 907, 45° 85, a) 36,8 cm:
0) keaapar, P = 18 cm. 86. 16 cm. Henoneayiite ceoiictea pasnobenpen-
Horo TpeyroasHuka. 87, 32 em. 89, [lyers crondet octanuces B Toukax 4 u
B. Ecnu OHH CHMMETPHYHBI OTHOCHTEIBHO UeHTpa () CHMMETPHH KBaapa-
Ta, TO 33/a4a He MMeeT pelleHua. B pyrom ciyuae HYKHO HailTH TOYKH
A, u By, cummerpuunsie Toukam A u B otHocuTensHo uentpa O. Torna
AB, || BA,. Janee moxHo noctpouts npamy MN, npoxoasmyw uepes
TouKy O 1 nepneHEynapuyo npaMod A8, (M € AB | N € BA ). Ortnoxus
Ha npaMuix 4B, u B4, orpeskn ME, MK, NL, NP, pasusie orpeiky OM,
nonyuum gerslpexyronsHuk  EKPL. Jlokaxure, uTto 5T0 KBagpar.
90. a) Uenoneayiite cnocod nokazaTenbeTBa «0T NpotHBHOro». 91, 70°,
110°, 125°. 92 90°, 93, 50°, 130°, 507, 130°, 94, 20 cm. 95, 12 ¢cm, 5 oM,
96. 17 cm. 97, 10 em, 5 oM, 5 em, 5 oM. 98, Ocko CHMMETPHH TPaneLmH
ABCD momer Ovith nuinb npamas MN, HanpuMep, NpoxoJsAias Yepes ce-
peauHy ocHoBauMii BC u AD rtpaneuMM M NEpHEHAMKYIAPHAs HM.
(O0nacuuTe, novdemy). Toukn B n C, 4 u D cuMMeTPHYHE] OTHOCHTEIBHO
npamoi MN. Janee yeranosnte paseHcTBo otpeikoB AB u DC, nenoins-
1ys paBeHCTBO TpeyroisHHKoR AMN u DMN, ABM v DCM. 99, a) [lanw




aea orpeska u yroia. CHavana nocTpolite yroi, paBHbIH JaHHOMY, H Ha €ro
CTOPOHAX OT BEPLUHHLI OTIOXUTE OTPE3KH, paBHEIE JaHHEIM. CoelMHHB
KOHILIbI OTJIOKEHHBIX OTPE3KOB, NOIYYHM TpeyronbHuk. Janee, gocTpoii-
TE€ TPEYTOJIBHHE [0 YeTBIPEXYIOALHHKL, ¥ KOTOPOIO NPOTHBONOIOKHEIE
CTOPOHE! PABHEL, H JOKAKHUTE, HTO ITOT HETRIPEXYTOIBHHK — Mapajieno-
rpams. 6) Jlanwt aBa orpeska u yroa. CHauana paijienuTe JaHHEE OTpes-
KH [OM0JMaM. 3aTeM NOCTPOIHTE Yrol, paBHBI JAHHOMY, H OTIOXHTE OT
BEPLIMHBL Y14 HA €0 CTOPOHAX H HA NPOTHBONONOMKHBIX HM 1y4ax OT-
PE3KM, PABHBIE ITOJIOBHHAM JIAHHBIX 0Tpe3koB, JlokakuTe, 4T0 NOCTPOEH-
HBIT deTEIpexyronsHuK — napauenorpams. 100, 6) Hpeanonoxure, uro
Takoil pomd ABCD nocrpoeH, ¥y Hero W3BeCTHBL, HANPHMEP, NHATOHAIL
AC =d n yron ADB = fi; suacuure, uto £ DAC = 90° — f§ (s1y paznocts
MOJKHO MOCTPOHTE Ha BenoMoratensHoM uepreme). [lanee nocrpoiite
AADC no cropose AC 1 ABYM NPHIEKALIMM YITIAM H PaBHBIH eMy Tpe-
yroaeuuk ABC. 101. [Ipeanonoxure, vyro rakoii keaapar ABCD nocrpo-
€H W JaHHbii oTpesok AE = AC + CD. Torna 8 AAED uisecTHa CTopoHa

AEw npayrna(£4=45° £LE= %} [locTpous »1oT TPEYrOABHHK, HAH-

AeM cropony kBaapara AD. 102, a) Jdans Tpu pasHBIX 10 JHHE OTpe3ka
a, b u c. llyers Hago nocrpouts Tpaneunto 4BCDH, B koropoi £ 4 = 90°,
Ooneinee ocnoBanne AD = a, AB = b n CD = ¢. Crayana nocrpoiite npa-
MOH yromn 4 M oTnomxuTe Ha ero cropoHax oTpesk AD u AB. 3arem uepes
Touky B nposeante npamyo BK, napannensuyo AD (MOKHO NOCTPOUTE
BK 1 AB, obwacuure, nouemy). Hanee uupkyiem HailiuTe nonomeHue
roukn C Ha npamoi BK (DC = ¢). JokasunTe, 4T0 NOCTPOSHHLIH HeThIpeX-
yroneHuk — tpaneuns. 103. a) Hanpumep: 1) orpeskn 4,4, u B B, nponop-

UHOHAILHEL OoTpe3kaM 4.4, u B.B,; 2) ji = jg* s) 1) 8,75; 2) 8,125;
3) 13,5, 104. a) Cmorpure pucyHok 59. 105, a) 1) 14 cm, 28 cm, 56 cm;

2) 24.5 cm, 32% oM, 402 em; 6) —2 4 _ 106. 4) Mcrionsayiire Teo-

x+y x+y
pemy Daneca BHauane A1 OTPEIKOB, OTIOKEHHEIX Ha cTopoHax £ BCA,

3aTeM — Ha cTopoHax £ CAD; 6) 5 em, 10 em. 107, a) Joxkaxure paseHctso
TpeyronbHukoB MCN n KAN 1 venone3yiTe NpH3IHAK NAPAUIENOrPpaMMa.

108. a) Henoaesya teopemy @aneca, MOKAKHTE, 4TO NPAMAN, HPOXOIA-




mas yepes cepeanny auarodan AC u napanjienbHas OCHOBAHHAM Tparne-
UMK, JeIUT Anarodans BD Ha jBe paBHbIC HACTH, 4 NpPAMas, NPOXOadLlan
yepes Cepe/IMHBl JHArOHANeH TpanelnH, NapaiieibHa ee OCHOBAHUAM.
109. 5 cm. 110, 10 em. 111, a) 12 em; 6) 67,5 em. 112, Henonsayiite csoii-
cTBO cpeaHeii muuun tpeyronsnuka. 113. a) Ilposeaure auaronanu nps-
MOYTO/IBHHEA M HCHONBL3YiiTe CBOHCTBO CpeHeH NHHHH TPeyroNbHHKA,
CBOMCTBO JMArOHANEH NPAMOYIONLHHMKA, NPUIHAK MapajienorpaMma u
onpeaenenne pomba. 0) [lposeaure auaronanm pomda U Hcnonbdyiite
CBOHCTBO CpeiHeH JIMHHH TPeYrolbHHKA, CBOHCTBO amaroHaneil pomba,
NPHIHAK HAPANIEN0rpAMMA M onpeeneHue npaMoyronsHuka. 114 a) Mook-
HO noctpouts ADBC tak, urodbl Touka 4 Obula cepeJHHOH CTOPOHLL
Janee nocTponTs CPeaHION NHHHK TpeyronsHuka DBC, npoxoasuymo
uepes Touxy A, 0) [peanonoxum, uro Mel nocrpouinn A4BC, B koTopom
naHHble TOukH, Hanpumep, M, N, K — cepeaunst cropon 4B, BC, AC coot-
sercreenno. Torna AB || NK, BC || MK, AC || MN. dna noctpoeHus napain-
JeNBHBIX MNPAMBIX J0CTATOYHO IOCTPOHTE PABHBEIE HAKPECT JemallHe
yrnel: £ KMA = Z NKM, ZMNB = ZNMK, A NKC = ZKNM. Ocranoce
A0Kd3aTh, YTO TPEYIOAbHMK — HCKOMBIH, TO €CTh, YTO TOYKH
M, N, K — cepeaunnt ero cropos. Jlna 31oro venonksyiite cBoHeTBO cTO-
pou napannenorpammor MNKC u KNBM, NBMK w KNMA, ... . 115. 8 cm.
116. a) Henoawayiire reopemy Paneca. 6) 8 em. 117. 8 em, 11 em.
118. 10 en, 22 em. 119. 6 em. 120, 6,75 am. 121, a) 1 am. [poseaute BhI-
COTY 4epe’ TOUKY lepecedeHHs IHAaroHaneH M HCnonesyiite ceoiicTBo
paBHODEAPEHHOID NPAMOYIOIBHOIO TpeyroasHuka. 0) 607, 120°, 120°,
60°. 122. a) 50 cm. ©) 6 cm. 123. Hesepuo. 124, a) 76° 6) 1.4 cm.

-2(}%'{3- cm. 128, a) 12 em: 6) 4 em. Ilyers

AD — meamana, torqa A0 Q0D =2 : 1, arakkak OK || DB, ton AK : KB =

=2: 1. Cneporarensno, 4K = 8 cm. [lanee venons3yire cBOHCTBO CTOPOH

126. a) Pasnobeapennstii; 6)

npamoyronsioro A4ADB ¢ yrnosm 307 129, He moxer. [lycres gan paBHo-
Oeapennnit AABC ¢ ocnosanuem AC, A4 wn BB — ero meauansi,
() — Touka ux nepecedenusn. Pacemorpure ABOC, npuMeHuTe HEpaBeH-

creo Tpeyronsiuka. 130. a) Cuavana pasjiennre JaHHbIE OTPEIKH /1 U 1 HA




2
3 paBHble 4acTH W noctpoiite ABOC, B kotopom BC = a, BO = Sm,

Co= -%-u. 131, Joxkamure, uto ACLCD u DB 1 AR, Hanee ucnonesyiite
CBOHCTBO BeICOT TpeyroisHuka. 132, a) 1) u 2) sepuo; 0) nokamure, He-
MOAb3YA NPUIHAKY PABEHCTBA NPAMOYIOJIbHEIX TPEYIOJILHHKOB, YTO Nep-
NEeHAHKYIAPLL, [TPOBEIEHHBIC U3 BePIIMH TPEYrONbHUKA K MPAMOH, yKa-
3AHHOH B 3ajade, paeHel; B) 36 em. 133, 13, 134, a) 4 cm, 10 com:
0) pom0, 4 cm. 135, a) Ecnu anaronany JaHHOro 4eTIPEXyrojibHHKE nep-
NeHAUKYISpHbL. B) Ecin AnaroHann JaHHOIO 4eThIpexXyrojlbHUKA PaBHEL.
136. a) 6,5 cm; 6) 10 em; B) 4 em. 137, a) 0.5(p — c). 138, a) Uenoasayiite
CBOHCTBO OCEBOH CHMMETPHH TPEYIroJIbHUKA; 0) HCNIONB3YITE YKalaHHE K
3ajiaue 54 M CBOHCTRBO NPAMOI, cojaepxalie 0y U3 AHaroHanei npamo-
YIrOALHHKA H NAPAISNBbHYH OCHOBAHHIO MAPAIIENOrpaMMa. B) JOKAKH-
Te, HTO YeTHIPeXylroJIbHHUK ¢ BEPIIHHAMH B Cepe/inHax AHaroHanei u cepe-
JAMHAX JIBYX POTHUBOIOMIOMKHEIX CTOPOH JAHHOI'O HeThIPEXYIONbHHKA —
napannenorpamm. 139. 1A) 70°, 110°, 70°, 110°; 2B) 17 em; 3B) ucnons-
3yHTe CBOMCTBO JAHaroHaneil napajulelorpaMma ¥ NpU3IHak npaMoyroib-
Huka: 4C) 8 em: 5C) cHavana nocTpoiite 0TPel0K, PABHELH CpeHeil IHHUK
TPANELMH, 3aTeM, HCIIONb3Y A Teopemy Daneca, pazenure ero Ha TpH paB-

Hble qactu. 142, §) é— 143. % 144, a) 0.8;: 6) 1. 145, a) 0.6; 0) 1.4. 146.
¥

a) 10 cm; ©) 9 cm. 147, a) 0.6; 6) %; B) = 77.3 cm. 148. a) Her; §) moxHo,

HAa OCHOBAHMM Teopemsl, obpatHoil Teopeme [Indaropa. 149, a) Bepuo:
0) B n pa3: B) na 10%. 150. a) 1,5,/2 am; 6) 1,6 nv 1 3.4 am. 151, a) 5 am;
6) 20 em; B) 25 cm. Henonkiya ceoilcTBO CHMMETPHYHEIX OTHOCHTE/IRHO
npAMoi Touek, joxkaxure, uro 44 CC, — napannenorpaMm ¢ paBHBIMH
auaronanamu, 152, a) 5 nm; 0) 24 cm. 153, a) 12 m; 0) wer, 154, 9 m,
155. 8,3 cmu 8,6 om; 8,30 em u 4,6 cm 156. 5 cm. YeTaHOBHTE, HTO
ABDC — npamoyronesnstid. 157, a) 6.,,@ cM. 645 oM, 6,,e’r5- cM; 0) 3 %‘EM;
B) = 64°. Henonwayite Teopemy, obparuyio teopesme [udaropa, n rabnn-
uy 3HaueHHH kocunycos. 158, a) 10 cm, 17 om; 6) gokamure, uT0 AX A —
~ BX*=XD" - XC* 8) | : 3, suipasure cos< BAC u3s AABC n AABH,
r) 2,4 em, nycts aan A4ABC, B kotopom £ C=90°, AC=4 ¢cm, CB =3 cm,




CD — HckoMas BLICOTA; COCTABLTE NPONOPLHIO, YHHTHIBAA, YTO 08 A4 =
= cosZ BCD. 159, a) 24 em; 6) = 2,8 em, nyers aan A4BC, B koTopoMm
AB=BC=6cm, AC=4 cM, BH — ero ericora, () — UEHTP OIHCAHHOI OKO-
710 TpeyroasHuka okpysxuocti, OK 1 BC, K< BC; coctasbTe NPONOPLMKD,
yuuThiBad, uTo coss CBH = cos 2 KBO. 161, a) 0.8; 6) 1.4: 8) 0.75; 1) 1;

2:e)1.162.a)0.6;0) 1; 8) 2%; r)7,84.163.a) 1) 4 cm, 5 em; 2) 24 cm,
26 cm; 0) 4.5 cm, m:nu'xhzyﬁ're BRIBOL, IIOJIYHEHHBIH NPH PELISHHH 341441

2 nyukra 16; B) % r) = 2,7 km. 165, a) 13 em; 6) 1) 8,3 eum;

12 ‘
2)=6,8 cm; 3)= 15 em; B) = 98%; r) = 9,6 cm. 166. [lycre nanw anamerp
AB u xopaa BC, roraa A4BC — npamoyronsHeiil ¢ npameiM yraom C.
Hanee nposeaure Beicoty CD u3 BeplinHel npamoro yrina C u H-I:.lpdjl{ T
cuHycel yrna 4 u pagnoro emy yrina DCB. 167, a) 1) u 2) 0,2; 0,(3); "a 3

a) 2; -Y-;; 4. 168. a) Bepuo: 6) ner, npuseaure npumep. 169, 3,,-*3 M.

170. 8) cos 70° < sin 50° < cos 207, 1. k. sin 50° = cos 407; e) ctg 80° < tg 40°<
< tg 607, 1. k. ctg B0 = tg 10° 172. a) 75% 6) BepHO, AOKAKHTE ITO.
173.2) -"?-;ﬁ} 1’72-2--; 8) 3:1) 5. 175. ) sin 20° < sin 35°; 6) cos 15° > cos 70%
B) sina > sin‘a; r) cosa < cos 'a. 176. a) sin 60°; &) tg 45°; B) sin” 60°;
r)sin 407 - cos 20, cpaBHUTE Ka®IblH MHOKHTENb C IE 177.a)0,5;6)-0.5.
178. a), 6) Bepro. 179. a) 1) = 44°, = 46°; 2) = 54°, = 36°; 0) 1) 45%;
2) = 40°. 180. a) = 6,9 LM ﬁ} =% 5 L'-l. 181. a) 3,3 cm; 6) 8,3 cm.
182. = 13 cm. 183. a) H‘ 12"‘5} 5
185.a) 1) u 2) — Bepuo. 187, a) 24 cm. 13,44 em; 0) 1) = 1.4 em; 2) 3.0 em;

Henonesyiite B 1) tg 25°, Bo 2) cos 10°. 188. 0,345, Boapenure neryio u

—=. 184. a) Her: 6) cywecreyer.

NPABYH) YACTH JdHHOI'O PaBeHCTBA (Sin a + cos a = 1,3) B KBaapat, OTKY-
a MOKHO BRIPA3ZHThL II]}UH'iBE..'.IEHH{:‘ sin @ - cos a. 189. 0, Sc:{a’i— 1).

190. a) 2.8 ey, 6,4 cm; 0) 1 7] JIM, %l{l} am; B) 5 cm, B oM; 1} 2 C-'-',';j +0,5.

191. a) = 48,2 ecm, = 66,3 cm; 0) = 47.2 em, = 40 cm. 192, 607, 120°, 60°,
120°. 193. a) = 41°, = 49°, 3./85 com; 6) = 39° = 51° = 42,2 cm.




194. a) (30 + 6,3 ) em: 6) = 10,9 em. 195. = 35,1 em. 196. 10(/3 + 1).

";5, 2';;5 Henonsayiite cBoiicTBo MeauaHkL,
NPOBEAEHHOH K I'HIOTEHY3E B NPAMOYIOILHOM TPEYyrojbHHKE, H CBOH-
CTBO ero BeicoThl (1. 16, 3agaua 2). 0) = 6.2 am; B) = 48 m. 198, = 50°.
199. = 68°, = 1129, = 37%, = 143°. 200. = 1,3 cm. 201. 3,6 am, 1,2 oM. 202,
5 em, 4 em. Henonwsyite ceoiicreo auarosanu AN pomba. 204, a) = 637;
0) = 2,1 m. 205, Henwsa. 206. a) = 4.6 wm; 6) = 167 207, 907, = 37°; = 53°,

yCTEﬂ.HﬂBH'l’E* T TPEYTIMIbBHHE ¢ BEPIIHHAMHE B LHEHTPAX UKP}")KHUETEE —

197. a) 30, 6,5, 12,/5;

npaMoyronerstii. 208, a) 1) 1; 2) 0. Menonesyiite TPHIOHOMETPHYECKHE
roxaectsa; §) 1) menbme nyna; 2) Gonswe nyna. 209, a) 7.5 em; 6) = 39°,
= 517 210. 3ameHuTe ABA NOCIEIHHX MHOAKHTENA HA PABHEIE HM SHAYEHHA

"‘f 2A) 0.6; g._, AB) m: m+'3: 5C) 412 CM.

212, a) Obparnoe yreepxiaeHue Hesepuo. 213, a) CumoTpuTe pHCYHOK

koranredcos. 211. 1A)

102; 6) coeMHUTE BEPIIMHY NAPALICIOIPAMMA € CEPEJAHHON TPOTHBOIIO-
nomHOH ctopoHst. 214, a) 26 cm: 6) 6 e 1 10 em; B) 18 em. 215, a) 42
mintkn; 6) 400 nnurok. 216. 8 oM’ 16 cm”, 8 em”. 217, a) 12.5 q@ﬂmz;
6) 25 cm’; B) 24 em7; 1) 56 cm. 218. a) IL;“?{:ME: 6) = 24,2 em’. 219. a) 16
nucros; 6) 340 cm’. 220. a) B 1000 000 pas; 6) 6 km™; 8) 18 000 wn’.
221. a) Ha 337 %; 6) ymensiunnacs na 4 %. 222. a) 24 cm’. Bripasus ka-
TEThl TPEYIOJBHUKA 4epe3 TIHIOTEeHY3Y M OCTpble YIUIbI, MOJIYYHTE:
§ =50 - sin 4 - sin B, Yrobr! HaliTh NpoM3BeIeHHE CHHYCOB, BOIBEIHTE B
KE3PAT JIEBYIO H IPaBYH) HACTH JaHHOI'O PABEHCTBA H HCNONBIYilTE OC-

_ . 13,73,
HOBHOE TPHIOHOMETPHYECKOE TOWAECTBO. 0) 27 cmy B) 3 M.

[Ipoanure orpesok DC no nepecedenus co cTopoHOH yrna AS, nanpumep,
B Touke F. B ACBF naitnure FC, BF u ero nnowane. Janee 8 AADF uaii-
aute AD, uenonsaya tg 60°, u ero naowanes. Hexkomas nnowmanes pasxa
pazHocTy naowaneii AADF u ACBF. 223, a) 10 cum; 6) 6 1M Hau 2% IM;

B} 15 oM r) niowanes TPEyrojibHHKA YBEIHYHTCH, €CIH £ = 1) YMEHBIIHT-

¢, ecim k < m; He mamenuTen, ecan k= n. 224, a) 1) 48 em’; 2) 108 em’;




6) 1) 2322 ”'f :3) 229214y 3,2 /3. 225, 4) 15 em’; 6) 13,5 2.

226.2)40,/3: 6) ﬂ 227, 2) 12,5 o 6) 72./3 ead. 228, a) Ucnonsayiite

TOWRJECTRO sinf 18{}‘J — @) = sin a; 0) kBaapar. 230, a) Jokaxure, 4To ecin

A = 2 108,50 Sacon =21 3.6) 12 oof’; B) 6 2%, 231, 2) 120 % 6) 4.

232. 314 eM; 6) 7.2 em®.233.a) 3,2 o, 301 + 3 ) e, 4.5(1 + 3 ) e’

51}; = am*;6) 67.5 em’.

235.a) 8 cm; ©) cyluecTBYET, T. K. Gmxbman CTOPOHA MEHbILE CYMMBI IBYX

6) 120 M, yeraHOBUTE BHJ TpeyronsHuka. 234, a)

Apyrux cropon. 236. 12,3 cm’. 237, . 238, CymecTByYeT, HApHMEP,

PABHOCTOPOHHMI TPEyYTrONBHHK €O menuuu, pasnoii 0.9 cm, u paeno-
OespeHHslil TpeyronsHuk ¢ ocHoBannem 200 cm u Bricoroit 0,002 cm.
239. a) llycre nan napannenorpamm ABCD, nposeaute avaronans BD u
pasienTe Kamblil M3 TPEYIONBHHKOB HA TPH PABHOBEIHKHX (pailelns
cropodbl AD u DC), Torpa 2 yacTi 0JHOIO TPEyrojibHHKa H 4 ocTalb-
HBIE YACTH NapalyleNorpaMMa COCTABAT HCKOMEIE MHOTIOYIONBHHKH.
240. a) 224 am’: 6) 27 em’. 241, 12 \f? am’. 242. 15 cm. 243. Powmd,
120 em’. 244, 45 cv’. Jlokaxkure, 4TO YKA3AHHBI HETBHIPEXYIONBHHK —
pomO, a cpejHas JIMHUA W BBICOTA TPANCUHH ABISIOTCH €r'0 AHArOHAIAMH.
245. 54 em”, Uepes Touky C nposeaute CE || BD (touka E nemxut na nps-
moit AD), yeranoeure sua AACE. Jokamure, 4To nuomais Tpaneumuu
pasna nnomwaan AACE. 246. 4 cm, 41!'3' cM. 247, a) 60,5 cm™; 6) 4,5

248. a) 0.54°. 249, 0,5d4°. [Iposeaure amaronanu AC u BD rtpanenunn
ABCD ¢ Honemum ocHosanneM AD, nyers ) — TOUKA HX NEpecedeHnn.
Yeranosute Bua TpeyronsHuka A0D. 250, a) 552,25 ra; 6) MomHO H3Me-
PUTH CTOPOHEI M [BAa HPOTHBONONOKHEX yraa. 251. a) 1923 oM’
6) (24 + 4,/2) am, 40 aa’. 252, a) 56 cm”; 6) 15,3 cm’. 253. a) 5= ch:
6) 6042 cm’. 254, a) 96 m*; 6) 1300 ra. 255, a) 174 am®; 6) 144 cm’
256. a) 128 cm’. [Tyere gama tpaneuus ABCD, B koropoit AD = 20 em,
BC=12emu ACLCB, CH — BoicoTa TpaleUdyd H NPAMOYTOJILHOIO Tpe-

yroneuuka ACD. Henoawayiite cBOHCTBO BRICOTH NPAMOYTONLHOIO Tpe-




YIONLHHKA: OHA ABIACTCA CPEAHUM NPONOPLUHOHAIBHBIM MEKAY OTpPe3Ka-
MH, Hd KOTOPELE JEIHT FHIOTeHY3Y (3aja4a 2, n. 16); HIH JOKaKUTE, YTO
LADC= £ ACH ¥ 3anuiumMTe paBeHCTBO, BEIPA3HB TAHI€HCEL ITHX YITO0B.
257. a) Ilposeante AnaroHann TPAnelHy U BLICOTY HYepes TOYKY HX Hepe-
CEUEHUH H HCIIDBIYITE CBOHCTRO ONY4YEHHEIX PABHODEIPEHHEIX IIPAMO-
YIONBHBIX TPEYTOALHUKOB; §) 64 cM™; B) A0KaKUTE, YTO HEPHEHINKY -
phi, poBe/eHnbie w3 Bepunn B i C k cropoue AD pasunr. 258. 12,3 en’.
YeranoBuTe, 4TO 9Ta TPANELHA COCTOMT M3 TPEX PABHBIX PABHOCTOPOH-
HUX TpeyroibsHHkoB. 259, a) Henonsayiite BRIBOJ, NONYYEHHBIH IIPH pe-
weHuu 3aaaun 253 a). Hexkoman npaMas npoxojuT depes cepeanny cpei-
Helf nMHMH TpameuMu. TakKHX NPAMBIX MOXKHO HOCTPOHTE MHOTO.

0) Bripasure ninomany TpeyrollbHHKOB K4K CYMMEL [U10MaeH oTceKae-

MBIX TPEYIOJIBHHKOB H Tpaneuuii, obosHauus orpesku DF u EQ uepeix n
24,2 S

v, Hanpusmep. 260. a) oM 0) o Veranoeute, 4ro Touka D nemwur

3a Npe/iesiaMi TPeYroiabHuKa (1. K. Ouccexrpuca BD neaunt cropony AC Ha

HACTH NPONOPLUHOHAIBHEE NPHIEKALIUM cTOpoHaM, a AB = BC) u noc-
Tpoiite nepnenankyiaap DH k npamoil BC — seicory ADBC. 261. a) 9.6 cm;
6) 12 cu. 262. ) 50(3/2 — 1) i’ 6) & -E-b-_-tgﬁ. 263. Mananarocckuii 3a-

. ? h! L 51,-"@
noeeHuK Oonsie npuMepuo B 21 pas. 264. a) 7S a) g CM.

265. 48 e, 266. a) 54 cm’; 6) = 17,6 cm”. 267. 11,52 av”. OGo3uauus 1in-
Hbl CTOPOH NPAMOYIO/IBHMKA X M 2X, COCTABbTE PABEHCTBO, BEIPA3HB tgAd
n3 AACB u AADE. 268.= 16,3 ca’. 269. 6) 5,/3 cm. 270. a) 18 enm’. Iyers
() — To4Ka nepecedeHns MeaHaH, HailauTe AnuHu oTpeskoe A0, CO u BhI-
yucauTe ninowans A4OC, a sareM HenolnbiyiiTe BeBOA 3amadn 269 a).
6)d (7 43 +12).271. a) 1. Coequuure BEPIIHHY TPANELHH ¢ CepeIHHOiH
npotHsonexanied fokosoii cropoust; 2. [Iposeaure uepes cepeauny Ho-
KOBOH CTOPOHBL NPAMYIO, HAPANLIEnbHYH Apyrol DOKOBOH CTOpOHE Tpa-
neuun. 6) CHavana QOKaXHTE, 4TO €CIH JaHHad Touka M sBnserca cepe-
AHHOH HCKOMOro oTpeska, To mromank A4ABC byaer MeHslle nIowWanm

AAB C,, rae B,C, — npoM3BONABHBIH OTPE3OK ¢ KOHUAMY HA CTOPOHAX yI-

200




14, coaepaamuii Touky M. Jlna storo depes rouky B npoBeinHTe NpAMYyO
BD || AC, roraa nnowmans A4B O, bonsie nnowann A4BC va Bennuuny,
paeuyio nnowann ABB D (ecnu Touka B nemur memay roukamu 4 u B)).
Yrobu nocrpouts orpezok BC, KOTOPLIT genurtes Toukod M nononam,
Henons3yiiTe ceolicTBo Auaroxaneii napannenorpamsa. Ilposennre nyu
AM u ornoxkure Ha HeMm oTpesok M4, = AM. Hanee uepes touky 4, npo-
senute npaMeie 4 B u A,C, napannensHele CTOPOHAM JaHHOIO Yyria.
272. 1A) Cropona ksaapara 6 cm; 2A) 8 em’; 3B) 6 nv’; 4B) 16 em”; 50)
cHayana JloKamure, 4T TpeyronbHHkH ABD u ACD paBHOBEIHKH.
273. a) 1) (=3; =5) 2) (3; =5); 3) (-3: 5); ©) 8. 274, 1219 rop. 275. a) 10;
G) 5:8) 5.,,“{5;'. 276. a) 15; 6) nocrpoiiTe cepe/IMHHBIH NEPHEHAHKY AP, Ha-
HnpUMep, K AanHomy orpesky. 277. B(—4; —4). 278, a)(1: -1). 279. a) (2.5:
0);6) (-45:-9¢). 280. /53,52, /89 281. (0; -2). 282. a) Jloxanure,
YTO BRINOJIHAETCH pageHeTBO AB = AC + CB. 283. a) (—3; 0); 6) (5: 5) uam
(5,-5). 284. 10. 285, M(5; 3), N(2; 2). 286. a) Hanpumep, (-3; 7), (1; 1);
) Dy=—(x-2V;2)y=(x+2Y.288.a)y=-2;6)x T—I . 289, [Tpeacrasete

NdaHHBIE ypaBHeHHa B Bue y = kx +p. 290, a) v = %x +3;6)y=—x+3.

291.a) 1) 10x -9y =0; 2) Sx + 2y — 17=0; 6) 345. 292. y = ér -2,
293. 25— Sy +4=0,4x-y-4=0,x+2y-4=0.294. a) y=—x + L
6)y=yx—2.295.2)y = x+4;6)y=x—2 296 —4x+4y - 5= 0 nn
dx—4y+5=0.297.2) (-2;0), R=3:6)(0;4),R=2,/2;8) (5;:-7), R=4.
208.6) (x + 1+ (» -2V =16.299. a) x* + ¥ =100; 6) X + ¥ = 4;
B) x* + 3* = 15,21. 300. 6), 8), a). 301, a) (x — 3¥ + (v + 5 = 4
B)(x— 1)+ (p-2Y=4.302.a2) (x—4) + (v +3)=25.303.a) (x +3)" +
+{(y—2Y=4;6) ase. 304.2) (x - 3)° + (v — 57 =13, nepecekdet ock Ov B
roukax (0; 3), (0; 7) u ve nepecekaer oce Ox; 6) (x +0,5)° + (y— 2)° = 6,25,
(-0,5; —0,5)u (—0,5: 4,5).305. 2) (x — 6)* + (v — B)' =100;6) x* + (y - 3)* =
= 36. 306. a) 1; 6) 0,5. 307. a) (a — b)’; 6) b". 308. a) -0.5; 6) 1,5.
310. a) Hmeer; 6) ne umeer. 312, a) = 0,342; 6) = —0.643; 8) :;{},339.
313.a)= 11" wmm = 1697, 6) = 127°; g) = 158%; r) = 55° 314. a) ﬂ.:, 0)0;
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) 0.5. 315. a) 1 nmm —1; ) TE nny — ; B) 0.5 unu —0.5. 316. a) 0

6) % 8) 5. 317. 105° wmn 15°. 318.= 0,94. 319.=-0,26. 320. ) ~0.75;

6)0,8.322. (x+4) +1 = 16.323.x° + (y— 1)’ =8.324. (-3; 3). Betnonuure
yeprex. 325, a) (x — 3) + [_]r; IV =36 (x+3P+(+3)7=8
326. Dc —a; d - b). 327. a) % o) —J'i’r'_ 328. [lycrs cTOpOHEL NPAMO-
YroilbHHKA @ H b, BEEINTE CHCTEMY KOOPAMHAT H 0003HAYETE KOOPIMHA-
Thl BEPLUHH IPAMOYIOIbHUKA Yepe3 a u b. O003HAYHB KOOPIHHATEL TO4-
ki M(x; ¥) ¥ ucnone3ys GopMyny pacCTOSHHA MEKIY JBYMSA TOHKAMM,
YCTAHOBUTE BEPHOCT JaHHOrO pasenctsa. 329, [Tycts croponsl napanie-
JNOTpaMMa @ # b, 4 ero OCTPEIH YIol @, BBEANTE CHCTEMY KOOPAHHAT, HA-
NpUMep, TaK, 4TOOLI 0/1HA H3 BEePUINH NApa/Ie/IorpaMMa COBNaala ¢ Ha-
YAIOM KOOPJAMHAT M 0J1HA M3 CTOPOH Jlexana Ha ocu Ox. Obo3HausTe KO-
OP/MHATE! BEPILHH NapajieorpaMma qepes a u b u yron a (Hanpumep,
ecau jgan napannenorpamm OABC, to O(0; 0), A(a - cos a; a-sina),
Bla-cosa+b;a-sina), C(b; 0)). Henonesya dopmyny paceTosHus Mex-
Ay ABYMH TOUKAMH, COCTABLTE PABEHCTEO AC = OF. Yheaurecs, uTo M3
ITOr0 pABEHCTBA ciaegyer, urto cosa = (0, cneposarensHo, a = 90°.
330. MomHO BOCNONBIOBATECH CAEACTBHEM, NOIYUYEHHBIM [IPH PEILIEHUH
sagaun 1 n. 30, unn npoanwrte meamany BM u oTnosuHTe OTpEe3loK
MD = BM, roraa ABCD — napannenorpamm. Beeaure cucteMy Koopau-
HAT, HAIPUMep, Tak, 4Todsl cTopona AC nexana Ha ocn Ox, a Touka M co-
BIajand ¢ HadanoM koopaudar. OGozHauste croponsl A4BC (BC = a,
AC= b, AB = ¢) u octpeiii yron mexay nyqom BM u ocsio Ox (Hanpumep,
a). Beipasute xoopaunate touek 4, B, C, D, M uepez a, b, c u yron a.
Hanee, nenonssysa GopMyIly paccTOSHUA MEIKAY ABYMS TOUKAMM, YCTAHO-
s
BMTE BEPHOCTH JaHHOro pasexcrea. 331. 1A) 1), 2), 5), 6); 2A) —-3'522--;
3B) (x - I‘j2 +(y— l}z =61, \,ff; 4B) HanpuMep. NOKLKUTE, HTO CepeliuHbl
AMAroHalleH COBNAJAT, AMArOHAIIM PABHBI H PABHBL JIBE CMEKHEIE CTOPO-
Hel; 5C) nocrpoiiTe OKPY&KHOCTE ¢ UeHTpoM B Touke C(2; 0) u paauycom

2, COCIMHMB LEHTP OKPYKHOCTH € TOYKOH A, HaliinTe TOUKY NepeceyeHus




orpeska AC ¢ okpyxHOCTEW. 336. a) 150 {:!.-:3; o) 8112 eM Iyers pau
pomt ABCD, O — touka nepecedeHus ero quaronaneii, OK — Beicota npa-
MoyroiasHoro A4QOD, ona pasHa nonosuHe BeICOTH poMba. a) Jlaa nHa-
XOK/JEHHA CTOPOHB! poMOd COCTABRTE NPOHOPLHKY, BEIPAIHE KOCHHYC YI-
1a OAD w3 AAOK n A4A0OD. 6) Yrobws onpejgennts Beicoty pomba, Haiau-
Te Buicory UK B npaMoyronsiom A4OD, seipasus cunye yrna ODK uz
AAOD u AKOD. 338. /2 .340.2) =202 am™; 6) = 633 am°. 342, a) 48 cm™:
6) 24 cv”. [posemure BRICOTY K Gonbeii cTopoHe # 060IHAYLTE OTPEIKH,
Hi KOTOPLIE OHA JENHT 3Ty cTOpoHy (x u 15 — x): cocraBeTe ypaBHeHHe,
BRIPA3HE KBAAPAaT BHICOTEl H3 KaXI0TO [OAYYEHHOIO TPEYIrOIbHHEA. ..
343. ZA=70° ZB=80° £D =60°344.3 /2 ,3,/2,6,3,6.346.1,5 cm,
T35 em. 347. 25 em. 348. a) 1643 (‘.ME; 0) kpaapar, 00BACHNTE NOYEMY.
349. 4 om. 351. 32 em, 3243 em”. 353. 60°, 120°, 120°, 60°. Tlycts nana
rpaneuus ABCD, B xoropoit ACLCD u AC nexur na OuccexkrTpuce
yrina 4. Obosnausre < [ = o u cocraBeTe paBeHcTRO, Beipaius ZACE ¢
OJHOH CTOPOHEL, HCHONB3YA CBOHCTBO DMCCEKTPHCHL, € APYroi — cyMMy
YIIIOB TPANEUN:, npunekaux k cropode CD. 358, a) 12 cm; 6) 19.2 em.
359.0,5,/26.360. a) 12,5, Haiiaute A1HHBL CTOPOH TPEYTONBHUKA U yCTa-
HoBute ero Bua; 6) 150 em™. Iyers B AABC ¢ npaMsim yriaom C, CD — BrI-
cota, uTo0k! ee HaiiTH, COCTABLTE LIPONOPLUMID, BRIPAIHE TAHIEHCHl YIIIOB
A u DCB. 361. 6) 10. 8) = 6,4 - 10" &". 362. i 363. a) a;ﬁ‘ 6) 6 cm.
364. a) 3,3 cm: 6) 943 oL 365. 6 cm, 942 eu’. 366. Mcnonssyiite
CBOHCTBA M NpuiHaku napamenorpamma. 367. [pamoyroneuuk, obeiac-
HuTe nodemy. 368. Cuayana pasjennre Kamibli H3 TPEYrOJbHHKOB, HA
KOTOPhIE NPAMOYIOIBHUK JEIHTCH AHATOHANIBK, Ha 3 PABHOBEIHKHX Tpe-
16,3
3
JIM TOUKA PABHOYJAICHA OT CTOPOH YIUId, TO OHA NPHHAUIEKNUT ero DHccek-

em’. Menonesys npusnak Succextpuchl yria (ec-

yroieHuga. 370,

TPHCE), NOKAKHTE, YTO HeThipexyroneiuk ABOC — pomb, rae ABC — nau-
HELI TpeyroasHuk, O — ueHTp okpyxuocty. 371, X — Touka nepeceueHus
MeMdH TPeyroibHuKa, Jokamure 3710, 372, CoeinHUTE 3TY TOUKY C Bep-

HIHHAMH TPEYIJIBHHKGD H CPB.BHHTE CYMMY l'l.fIULLI',E!,,EI,Eﬁ MOIYHHBINHMXCH Tpe-




YIONLHHKOB ¢ MIOIAABK JaHHOTO TpeyronsHuka. 373, 06) 30 em’. 374. He
moxer. [lyers sind + sinB = 1, poigeanTe B KBAAPAT JIEBYI0 H NPABYIO
YACTH HTOI0 PABEHCTBA M NPHMEHHTE OCHOBHOE TPUIOHOMETPHHECKOe
TomaecTeo. 375. 1A S = é—ﬂf?, 5= é ch; 2A)tg a= % 3B) nposeaure au-

ATOHAIN IAHHOTD YETBIPEXYTONBHHKA U JOKIKHTE, 4TO YeThIPEXYTOIbHHK
C BEPUIMHAMM B CEPEAMHAX €ro CTOpoH — napamnenorpamm: 4B) 7.5:
5C) = 6,9a.
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