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OT aBTOpPOB

Joporune BoCbMUKJIACCHUKH!

B aTOoM yue6HOM TOJy BBI NPOJOLKUTE U3ydueHne reomerpun. Hageemcs,
YTO BBl YCIETU IOJIOOUTD 3Ty BAXHYIO M KPACHUBYIO HAyKy, a CJI€OBATEILHO, C
MHTEPeCcoM OyjeTe OBJIAJieBaTh HOBBIMU 3HAHHUSAMU. XOTEJIOCh Obl BEPUTH, UTO
3TOMY OYJIET CIIOCOOCTBOBATH YIEOHUK, KOTOPBIM BBI JICPKUTE B PYKaX.

YuebHuUK pasjie€H HA YEThIPE IJIaBbl, KaKAasd U3 KOTOPBIX COCTOUT U3 I1a-
parpacos. B maparpadax usnoxen reoperndeckuii Mmarepuan. O6pamaiite oco-
60€ BHUMaHME Ha TEKCT, BbIJECJCHHDIN )XHPHBIM IIPHU(MTOM.

OOGBIUHO U3/I0KEHHE TEOPETUYECKOTO MaTepHuaja 3aBepIIaeTCs IpUuMepa-
MU peleHus 3ajad. ITU 3aMCH MOKHO PAaCCMAaTPUBATh KAK OJMH M3 BO3MOJK-
HBIX 00pas31ioB 0(pOPMIEHUS PEIIEHUS.

K xaxjgomy maparpady mogo6paHbl 3a7auu Ui CaMOCTOSITETbHOTO perie-
HUSA, IPUCTYIATh K KOTOPBIM COBETYEM JIUIIL IIOCJIE YCBOEHUS TEOPETUYECKOTO
matepuana. Cpeau 3a/jlaHul €CTh KaK IPOCTbIE M CPEAHHE IO CJIOXKHOCTHU, TAK
U CJIOKHBIE U BBICOKOU CJIOKHOCTH. CBOM 3HAHUSA MOXKHO IPOBEPUTD, BBIIOJ-
HAS 3a/laHUsl B TECTOBOU (popMe, OMEIEHHBIE B KOHIE KaK/JIOH IJIaBbI.

Kaxxnpit maparpad 3aBepiraeTcs ocoboil pyOpHKOH, KOTOPYIO MBI Ha3Ba-
mm «Habmopaiite, pucyiite, KoHCTpyupyiiTe, (danTazupyiite». B Hell cobpanbl
3aJ[auu, JUIsl PEIeHUs] KOTOPbIX HYKHBI HE CIeIMaabHble TeOMETPUYECKUE 3Ha-
HUS, 4 JINIID 3PABBIA CMBIC/I, U300PETATEILHOCTD M CMEKAIKA. DTH 324 110-
JIE3HDbI, OHU Pa3BUBAIOT «[€OMETPUUYECKOE 3PEHUE» U MHTYULIMIO.

Ecnu noce BbINMOIHEHUS JOMAIIHUX 33JAaHUI OCTAaHETCs CBOOOJHOE Bpe-
Msl ¥ BBl 3aXOTHUTE y3HATDH OOJIbIIE, TO PEKOMEHIyeM 0OpaTUThcA K pyopuke «Ko-
rja cjieJaHbl ypoku». Marepuas, n3jloKeHHbINH B Hell, He npocToil. Ho Tem nn-
TepecHee UCTBITaTh CBOU CUJIbI!

lepsaiite! JKenaem ycnexal!
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naBa 1. YeTbIPEXYroNbHUKHU

B aton rnaBe paccmaTpuBaEeTCs 3HaKomMasi BaM reomerpuye-
CKas durypa 4eTblipEXyronbHUK. B Kypce reoMeTpum Bbl MO3HAKOMMU-
TECb C OTAENbHbIMU BUAAMU YETbIPEXYrONbHWKA: NapanienorpaMmmom,
NPSIMOYrofibHUKOM, poM60OM, KBaApaTtoMm, Tpaneuuen, nsyvymte cBOK-
CTBa 3TUX GUryp M y3HaeTe O NpU3HaKax, C MOMOLLbIO KOTOPbIX CPeau
YeTbIPEXYrONIbHUKOB MOXHO pacrno3HaTb Takue durypbl.

Bbl M3y4uTe CBOMCTBA OTpe3Ka, COeANHSIOLLIEr0 cepeanHbl CTOo-
POH TpeyrofibHWKa, U ybéeautecb B TOM, YTO 3TW CBOMCTBA MOFYT CIly-
WUTb KJIOYOM K PELIEHMIO Liesloro psja 3ajad.

Kak u3mMepuTb Ayry OKpPYXXHOCTU? OKOJI0O KaKoro 4YeTblpéx-
YroflbHUKa MOXHO ONMuUcaTb OKPYXXHOCTb? B KaKoW YeTblpEXYroNbHUK
MOXHO BMMUCaTb OKPYXHOCTb? M3y4yMB MaTepuan 3TOW rnaBbl, Bbl
nosy4nTe OTBEThbl U Ha 3TWU BOMPOCHI.

§ 1. YeTbIpEXYrojibHUK U €ro 3J1eMEeHTbI

Ha pucynke 1 orpesku AB u BC umMeioT TOJIbKO OJHY 06IIylo TOUKy B, Ko-
TOpAsi SABJISETCS KOHIIOM KAXJIOro n3 HuxX. Takue OTpe3Ku HA3bIBAIOT COCEHHU-
mu. Ha pucynke 2 xaxzple JBa OTpe3Ka SBJISAIOTCS COCETHUMU.

3amernMm, uro orpe3ku AB u CD Ha pucynke 3, a, 0 He SBJISIOTCS COCE/I-
HIMU.

Puc. 1 Puc. 2 Puc. 3
B A
D A C B
C /
C D
A a B 6
Paccmorpum ¢urypy, cocTosyio us ye- Puc. 4 Puc. 5
TeIpéx Touek A, B, C, D u 4deTpIpéx orpes-
xkoB AB, BC, CD, DA, Ttakux, 4To HUKAKUE B B
o0sa coceOnux ompeska He Jexcam Ha 00-
HOU NPAMOU U HUKAKUE 084 MHecoceoHux | A Cla ¢
ompeska ne umerom oouux mouex (puc. 4).
durypa, o6pazoBaHHAsI ITHMHU OTpPe3Ka-
MU, OI‘paHI/ILII/IBaeT JaCTb INIOCKOCTU, BbBIJC- D D
JICHHYI0O Ha PUCYHKE D 3€JEHBIM IBETOM.



ATy yacTh TIockocTu Bmecte ¢ orpeskamu AB, BC, CD n DA nazpBaioT de-
TeIpéxyronpaukoM. Toukn A, B, C, D Ha3pIBalOT BepIIMHAMHU YETHIPEX-
yroubHuka, a orpesku AB, BC, CD, DA — cropoHaMu 4eTbIPEXYTOJIbHUKA.

Ha pucyske 6, @, 6 nu306paskeHbl (pUIypbl, COCTOSIIIME U3 YETHIPEX OTpes-
koB AB, BC, CD, DA u 4acTu IJIOCKOCTH, KOTOPYIO OHHU orpanuausaior. Oxna-
KO 3TU (PUTYPBI HE ABJISIOTCA YETBIPEXYroabHUKaMU. OObACHUTE IIOYEMY.

CTOpOHBI YETBIPEXYTOJbHUKA, ABJISIONMMECS COCEAHUMU OTPE3KaMM, Ha-
3BbIBAIOT COCEJHHMH CTOPOHAMH YETHIPEXYroJbHUKA. BepHmHbl, sBasIomuecs
KOHIIAMH OJJHOII CTOPOHBI, HA3bIBAIOT COCEJHMMH BEPIIMHAMH YETBIPEXYTOIb-
Huka. CTOPOHBI, HE SBJSIOMMECS COCENHUMU, HA3bIBAIOT IPOTHBOJIEKAIMHI
CTOpOHAMH 4YeThIpEXyronbHuKa. HecoceHre BepIIMHbBI HA3bIBAIOT HPOTUBOJIE-
>KaIlAMM BePIIMHAMH YEThIPEXYrOJbHUKA.

Ha pucynke 7 m306paméH 4eThIpEXYyroJbHUK, B KOTOPOM, HAIpUMeEp,
cropousl MQ u MN sasisiorcsa cocepuumu, a cropoust NP u MQ — nporu-
BoJIesKamuMu, Bepunael Q u P — cocexnue, a Bepmunbl M u P — nporuso-
JIeKaIme.

Puc. 6 Puc. 7
A B c A B
M P
N
D
D C Q
a 6

YeThIPpEXYroJbHUK HA3BIBAIOT U O0O3HAYAIOT IIO ero BepmHaMm. Hampu-
Mep, Ha pucyHke 4 n3o6paxén uersipéxyroapunk ABCD, a Ha pucyHke 7 — de-
teipéxyroapuuk MNPQ. Ilpn 0603HaueHUN YeTBIPEXYTOIBHUKA OYKBBI, CTOS-
Iye psAJOM, COOTBETCTBYIOT COCEJHHMM BEPIIMHAM 4YeThIpéXyroapHuka. Hampu-
Mep, YeTBIPEXYTOIbHUIK, N300 PAKEHHBIN HA PUCYHKE 7, MOXKHO O003HAYUTD TaK:
PQMN, mu6o MQPN, nu6o NPQM u . n.

CyMMy JUIMH BCEX CTOPOH YETBIPEXYTOJIbHUKA HA3bIBAIOT HEPAMETPOM de-
TBIPEXYTOJbHUKA.

OTpe30K, COeAUHSIOMUN IPOTHUBOJIEKAIE BEPUIMHBI YeTBIPEXYTOJbHU-
Ka, Ha3bIBAIOT AMArOHAIBIO YeThIpéxyroabauka. Ha pucynke 8, a, 6 orpesku AC
u BD — pnaronamm yeteipéxyroapauka ABCD.

Yraet ABC, BCD, CDA, DAB (puc. 9) Ha3pIBalOT yIrJIaMH YeThIPEX-
yroabauka ABCD. B 3TOM 4eThIpEXYroJIbBHIKE BCE OHU MEHBIIE PA3BEPHYTOrO
yria. Takoll 4eThIpEXyroapHUK HA3bIBAIOT BRIMYKJIBIM. OJHAKO CYLIECTBYIOT de-



Puc. 8 Puc. 9

TBIPEXYTOJIBHUKH, B KOTOPBIX HE BCE YIJIbI MEHbIIE Pa3Bép- Puc. 10
uyroro. Hanpumep, na pucynke 10 yron B 4eTbIpéXyronb-
Huka ABCD 6onbme passépuyToro. Takoil 4eThIpEXyTrob- A C
HUK He SIBJSIETCS BBIMYKJIBIM. [logpo6Hee ¢ BBITYKIBIMU B
MHOT'OYTOJIbHUKAaMHU BbI O3HAaKOMHUTECH B § 19.

Yrast ABC u ADC Ha3pIBalOT NPOTHBOJIEKAIMMUA
yraamu yetbipéxyroapauka ABCD (cm. puc. 9, 10). Tax-
e TPOTUBOJIEKANUMH ABAsA0TCA yrasl BAD n BCD.

@

Teopema 1.1

CymMma yrnoB 4eTblpéxyrosibHUKa paBHa 360°.

HAokaszaTenbcTBo

B deTpIpéxyrosbHUKE NMPOBEAEM JUATOHAIb, KOTOpas pa3OUBAET €ro Ha
nBa TpeyronbHNKa. Hanpumep, Ha pucynke 11 sTo guaronans BD. Torga cymma
yrinos uetbipéxyronbanka ABCD pasna cymme yriaoB TpeyroinbHuUKoB ABD
u CBD. Tax xak cymMMa yIJIOB TpeyroJbHHKa pasHa 180°, To cymma yriioB 4eTsl-
péxyrosbHuKa pasHa 360°. <

Puc. 11

B A C

B
A
C
D
D
a 6




l & cnepcreme

T

B qublpéxyroanuKe TOJIbKO OAMH U3 YrJIOB MOXeT ObITb
GosblIe pa3BEPHYTOro.

,Z[OKa)KI/ITC 3TO CBOMCTBO CAMOCTOSTEIbHO.

3agava 1. JlokaxuTe, 4TO JIMHA JTIOOOM CTOPOHBLI YETHLIPEXYrONLHUKA
MEHbIIE CYMMBI JUIMH TPEX OCTAJIBLHBIX €r0 CTOPOH.

PeweHne. PaccmorpuMm npousBoJbHBII 4eTbhIpéxyroabHuk ABCD
(puc. 12, a). INokaxem, Hannpumep, uro AB < AD + DC + CB.

IMposeaém puaronans AC. Ilpumensiss HEpaBEHCTBO TPEYrOJbHUKA JUIS
cropon AB u AC cootsetctBeHHO TpeyroabHukoB ABC u ADC, nonydaem He-
pasencrBa: AB < AC + CB, AC < AD + DC.

Orcioma: AB<AC+ CB<AD + DC + CB.

CunenoBarenbHo, AB < AD + DC + CB. «

Puc. 12

D D
a 6

3apaya 2. ITocTpoiiTe 4eTHLIPEXYrOJBHUK IO JBYM COCEJHUM CTOPOHAM
1 4eTBIPEM yrjaM, KOKIbIH U3 KOTOPBIX MEHBIIE Pa3BEPHYTOrO.

PewweHwve. Ha pucynxke 12, 6 usobpaxkén uersipéxyronsauk ABCD, B ko-
TOPOM U3BECTHBI JyIMHBI cTOPoH AB 1 BC, a Takxe BCe €ro yribl.

B Tpeyroapnuke ABC usBectHsl aBe ctoponsl AB u BC u yron B mexay
HumH. CIeJ0BaTeIbHO, 3TOT TPEYrOJIbHUK MOKHO IIOCTPOUTD. DTO MOCTPOEHUE
no3BossieT noayautb orpe3ok AC u yrast BAC u BCA. Otciona, 3Hast yribl de-
TeIpéxyronpHuka npu Bepmunuax A u C, moxuo nonyauts yriasl DAC u DCA.
Taxum o6pasom, B Tpeyronbanke ACD u3BeCTHBI CTOPOHA U J[BA MPUJIEKAIIIX
K Hel yriaa. Ero Toxxe MOXHO IMMOCTPOUTb.

ITpoBeéHHBIN aHAMM3 NOKA3bIBAET, KAaK CTPOUTb HMCKOMBIA YETBIPEX-
YTOJIbHUK.



CTpOI/IM TPEYroJbHUK IIO ABYM JdHHBIM CTOPOHAaM I-ICTI)IpéXyI‘O.HbHI/IKa.

u yriay mexay Humu. Ha pucynke 12, 6 sto tpeyromsauk ABC. Jlanee crponm
tpeyronbHuk ACD mo mnoayuennoii cropore AC n naiienspiM yraam DAC
u DCA. Yerpipéxyronpuuk ABCD — nckoMblii. <

?

1. OOBACHUTE, KaKMe OTPEe3KN Ha3bIBAOT COCEAHUMMU.

2. Ob6bsACHMTE, KaKylo GUrypy HasblBalOT YETbIPEXYrOIbHUKOM.

3. Kakne cTopoHbl YeTblpéxyronbHUKa Ha3blBaloT cocegHmn? lNpoTusorne-
Xawmumm?

4. Kakue BepLlKHbI YeTbIPéXyrofibHMKa HasbiBaloT cocegHumMn? MNpoTtunso-
nexawmumm?

5. Kak 0603Ha4aloT YeTbIPEXYronbHUK?

6. YTOo Ha3bIBAIOT NEPUMETPOM HeTbIPEXYrONbHMKA?

7.4T0 Ha3bIBalOT AMaroHanblo YeTbIpEXyrobHuKa?

8. Kakow 4eTbIpEXyrofibHMK Ha3blBalOT BbIMYKbIM?

9. ChopmynupymTe TeopemMy O CyMMe YriioB HYeTbIPEXYrofibHMKaA.

( @ npakrTuueckue saganus

o N

1.

HauepTuTe 4eThIPEXYrOIBbHUK, B KOTOPOM:

1) Tpu yria tynbre;

2) Ba coceIHUX yrja — IpsIMbIE, a Ba APYTUX He ABIAIOTCA IPAMBIMU;
3) osiHA aroHAIb TOYKOW IE€pecedeHus JUaroHaJeil JeJuTcs MOIoJIaM,
a Jipyras He JIeJUTCS MOTIO0JIAM;

4) JuaroHaIN NepPIeH/MKYIAPHBI.

2. HauepTure mpou3BOJLHDINA YETHIPEXYTOJbLHUK, 0603HAULTE €TI0 BEPIIUHDI
oyksamu M, K, E, F. Ykaxure napsl €ro COCEJHUX CTOPOH, IIPOTHBOJIE-
JKAIUX CTOPOH, TPOTUBOJIEKAIMX BEPIINH, 3AIIUITUTE TPU KaKUX-HUOY/b
0003HAYEHUS ATOIO YETHIPEXYTOMbHUKA.

3. HauepTure 4eThIPEXYrOJbHUK, B KOTOPOM:
1) Tpu yria ocrprie;
2) ABa MPOTUBOJIEKAIUX yIIa — IPAMbIE, a JBA JPYIUX HE ABAAIOTCS IpPs-
MBIMU;
3) quaroHa M TOYKOM nepecedeHus AeaaTcs IOIOIaM.

( YnpaXHeHus
) -
4. Cpenu ¢uryp, n3od6pak€HHBIX Ha PUCYHKE 13, yKakuTe 4eThIPEXYroib-

HUKU.



Puc. 13

A NES
D LT A

5. HasosuTe yeThIpe KaKUX-HUOYAb OOO3HAYEHUS Ue- Puc. 14
TBIPEXYTOJIbHUKA, N300PaKEHHOTO HA pUCYHKe 14.
Yxaxure: K
1) BepmmHBI Y€THIPEXYTOJBLHUKA;
2) ero cTOpoHbI; M C
3) mapel coceJJHUX BEPIIUH;
4) mapbl NPOTUBOJIEKAIUX BEPIINH; A
5) mapsI coceslHUX CTOPOH;
6) mapbl IPOTUBOJIEKAIUX CTOPOH.
6. Cpean 4eThIpEXYroIbHUKOB, M300PAKEHHDBIX HA PUCYHKe 15, ykaxkuTe BbI-
HyKJIBIE.
Puc. 15
C Q L
K E T Y
D S @)
R
M F

10.

YeMy paBeH 4eTBEPTBIM yroJ YeThIPEXYTOJIbHUKA, €CJIM TPHU €TI0 yIJIa paB-
Hbl 78°, 89° 1 93°?

Haiinure yriasl 4eThIpEXYTOIBHUKA, €CJIM OHU PABHBI MEX]Y COOOIL.

B gerpipéxyrompauke ABCD ussectHo, uto £B = 150°, LA = £LC = 4D.
Hajigure HEM3BECTHBIE YIJIbI YE€TBIPEXYTOIbHUKA.

OnuH U3 YIJI0B Y4eTHIPEXYTOJBLHUKA B 2 pa3a MEHbIIE BTOPOro yria, Ha 20°
MeHblIe TpeTbero u Ha 40° 6oublie yeTBéproro. Haiinure yribl 4eTbIpéx-
YrOJIbHUKA.

10



11.

Haiigure yribl 4eThIpEXYroJlbHUKA, €CJIU OHU IIPOIOPIUOHAIBHBI YUCTaM
2, 3,10 u 21. ABnsgeTcsa M 3TOT YETBHIPEXYTOJBHUK BBITYKIIBIM?

12. Haiigure yribl 4€ThIPEXYTOJbHUKA, €CJIM TPU €TI0 YIJIa MPOHOPIUOHATbHEI
qnciam 4, 5 u 7, a 4eTBEPTHII yroa paBeH UX moaycymme. ABisercs s
STOT YETBIPEXYTOTbHUK BBITYKJIBIM?

13. MoKeT J1 y 9eTBIPEXYTOIbHUKA ObITh:

1) Tpu NpAMBIX yraa U OJUH OCTPBI;

2) Tpu HPSAMBIX yIJIa U OJUH TYIO;

3) yeTbIpe HPAMBIX YIJIA;

4) yeTbIpe OCTPBIX yIJIa;

5) sBa IpsAMBIX U ZBA TYNbBIX YIJIA;

6) nBa IPAMBIX yIJIa, OAUH OCTPBLIH U OJMH TYIIOM?

14. Ilepumerp ueThIpEXyronbHuKa paseH 63 cMm. Haiiqure ero croponsl, ecim
BTOpAsi CTOPOHA COCTABJISAET % nepBoii, TpeTba — 50 % BTOPOIA, a ueTBEP-
tasg — 150 % nepsoii.

15. Haiijure CTOPOHDBI YETBIPEXYTOIbHUKA, €CJIU OJHA U3 HUX Ha 2 M 060Jb-
e BTOPOM, Ha 6 CM MeHbIlEe TPETheH, B 3 pa3a MeHbIIEe YeTBEPTOM, a I1e-
pumMeTp paseH 64 cm.

16. B uernipéxyrombauke ABCD croponst AB u BC pasnbl, a tuaronans BD
00pasyeT ¢ ATUMH CTOPOHAMU pPaBHbIe YIJIbL JJokaxkure, aro croponsl CD
u AD Takixe paBHBI.

17. JImaroHamm 4YeTHIPEXYrOJbHUKA TOYKOH IEPECEUEHUs JEIATCS MOIoIaM,
OJ/IHA U3 €ro CTOPOH paBHa 6 cM. Uemy paBHa mIpoTHBOJIEXKAIAs €1 CTOPO-
Ha YeTBIPEXYTOTbHUKA?

18. B uernipéxyrombauke MNKP ussectHo, utro MN = NK, MP = PK,
ZM =100°. Haiigure yroa K.

19. B uerwipéxyrompauke ABCD puaronans AC o6pasyer co croponamu AB
u AD pasupie yriasl u co cropoHamu CB u CD Ttaxke paBHBIE YIJIBI,
AB =8 cm, BC = 10 cm. Haiigure nepumerp uerbipéxyronsauka ABCD.

JCTC) —

20. B rpeyronbauke ABC ussectHo, uro LA = 44°, /B = 56°. Buccexkrpucnl
AK n BM tpeyronpanka nepecekaiorcs B Touke O. Haligure yribl yeThbr-
péxyroapauxa: 1) MOKC; 2) AOBC.

21. B rpeyromsuuke ABC ussectno, uro LA = 36°, ZB = 72°. Beicorst AE u
BF TpeyronbpHuKa nepecekaiorcst B Touke [1. Haiiaure yriibl geThIpéx-
yronbuuka: 1) CFHE; 2) ACBH.

22. Haiigure ayaroHadb 4YETHIPEXYTOJbHUKA, €CIAA €ro IEPUMETP paBeH
80 cMm, a mepuMeTphbl TPEYrOJIbHUKOB, HA KOTOPBIE 3TA JUAaroHadb pa3bu-
BAET JIAHHBIA YETBIPEXYTOJIbHUK, paBHBI 36 cM u 64 cm.

23. MoryT 1 CTOPOHBI YETHIPEXYTOJbHUKA OBITh PABHBIMUL:

1) 2 am, 3 am, 4 am, 9 am; 2) 2 am, 3 oM, 4 am, 10 gm?

11
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24. B uernipéxyrombuuke ABCD ussectso, uto LA = ZC = 90°. Jlokaxure,
YTO OUCCEKTPHCHI JBYX JPYIHX YIJIOB YETBIPEXYrOJbHUKA JMOO Iapa-
JIEJIBHBI, JTUOO JIeKaT Ha OAHOM MPSIMOM.

25.  JlokaxuTe, 9TO €CIM OMCCEKTPHCHI JBYX IPOTHUBOJIEKAIMNX YIJIOB BBIITYK-
JIOTO YETBIPEXYTOJbHUKA ITAPA/UIETbHBI MUIN JIEKAT Ha OJHOW IPSAMOM, TO
ZBA JIPYIUX YIJIa YE€TBHIPEXYTOJIbHUKA PaBHBI.

26. IlocTpoiiTe 4eTbIPEXYTOALHUK IO €r0 CTOPOHAM U OJHOMY U3 YIJIOB.

27. [IlocrpoiiTe 4eTbIPEXYTOJBLHUK 110 TPEM CTOPOHAM U JIBYM JUArOHAJIAM.

28. IlocTpoiiTe 4eTBIPEXYTONbHUK IO €70 CTOPOHAM U OJHOM M3 AuaroHasei.

o N—

29. [Ilocrpoiire uerpipéxyroapauk ABCD no yrmam A un B, croponam AB

u BC u cymme ctopon AD u CD.
( FfoToBUMCSH K U3YYEHUIO
HOBOW TeMbI

30. [Ilpsivas ¢ nepecekaeT Kaxayo u3 npsmsix a u b (puc. 16). Yrxaxure ma-
PBbI HAKPECT JIEKAMUX U Mapbl OJHOCTOPOHHUX YIJIOB, OOPA30BaBIINXCS
npu sToM. KakoBo B3amMHOe pacrosoxkeHue HOpsMbIx a u b, eciam:
1) L1 = £4;2) £1 =20°, £3 =170°?

31. B uersipéxyrompuuke ABCD (puc. 17) ZC =110°, £D = 70°. loxaxure,
aro BC | AD.

32. B uernipéxyronsauke ABCD uzBectHO, uto LA = ZB =90°, ZC = 100°.
Asnsmorcs s mapawiensasiMu npsamele: 1) BCu AD; 2) ABu CD?

33. Ha pucynake 18 AD = BC, ZADB = ZCBD. Joxaxure, uro AB = CD
u AB || CD.

Puc. 16 Puc. 17 Puc. 18
B C B C
A D A D
34. Orpesoxk BK — 6uccexrpuca tpeyroapauka ABC. Ilpamaa DK mapar-

nenbHa ctopoHe AB u nepecekaer cropony BC B rouke D, ZBDK =116°.
Haitgure ZBKD.
IToBTOpHTE COmeprkanme myHKTOB 12, 13, 14 Ha c. 199-200.
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Ha6niopaire, pucyiite,

KOHCTpyupymnte, aHTasupymre

35. besas m1ockocTh NPOM3BOJILHO 3a0pbl3raHa 4épHOU Kpackoi. Jlokaxkure,
YTO HA IUIOCKOCTU HAMAETCSA OTPE30K JUIMHOU 1 M, KOHIIbI KOTOPOTO 3a-
KpAIeHbl OJHUM I[BETOM.

§ 2. Napaanenorpamm. CBOMCTBa Napajjenorpamma

OnpepeneHue

MapannenorpaMmMomM Ha3biBaOT YETbIPEXYro/IbHUK, Y KOTO-
poro Kaxable ABe MNpoTUBOJIeXKallue CTOPOHbI Mapanie-
NIbHbI.

Ha pucynke 19 nsob6paxén nmapamrenorpamm ABCD. Tlo onpejenenuio
napatenorpamma: AB || CD, BC || AD.

PaCCMOTpI/IM HEKOTOPbIC CBONCTBA napajainejaorpaMmma.

Teopema 2.1

MpoTuBoONexawme CTOPOHbLI NapasjjienorpaMmva paBHbl.

HAokaszaTenbcTBo

Ha pucynke 19 wmsobpaxén mapamrenrorpamm ABCD. Jlokaxem, d9TO
AB=CDu BC=AD.

ITposexém amaronans AC. Jloxaxem, uro Tpeyroimsuuku ABC u CDA
pasHsl (puc. 20).

B stux tpeyronbankax cropona AC — o6mas, yribl 1 1 2 paBHBI Kak Ha-
KPECT JIeXKalye Mpu napauieabHbIx npambix BC u AD n cexymeit AC, yribr 3
1 4 paBHBI KaK HAKPECT JIeKalUe IPH MapauieabHbIX npsameix AB u CD u ce-
kymeii AC (cm. puc. 20). Cnepoparensho, Tpeyronsauku ABC u CDA paBsbI 1o
BTOPOMY IIpU3HAKY paBeHCTBa TpeyroibHUkoB. Orciona AB = CD u BC = AD. <

Puc. 19 Puc. 20

B C
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Teopema 2.2

MpoTuBONEKaumMe yriabl napannenorpaMmva paBHbl.

[lokasartenbCcTBO

Ha pucynke 19 wusobpaxén napamwienorpamm ABCD. Jlokaxem, 4TO
LA=2ZCu LB =4D.

IIpu moxasaTenbcTBEe IpEAbIAYHIEH TEOpPeMbl ObLIO YCTAHOBJIEHO, UYTO
AABC = ACDA (cm. puc. 20). Orciona £B = ZD. 13 paBencrsa yrios 1 u 2 u
paBeHcTBa yrios 3 m 4 ciaeayer, uro Z1 + £3 = /2 + /4. CnenoBaTesbHO,
ZBAD = ZBCD. «

' ©@ CnepcrBue
Mapannenorpamm iBNIeTCA BbINYKJ/1bIM Y€TbIPEXYr0JIbHUKOM.
I[OKZDKI/ITC 3TO CBOUCTBO CAMOCTOSATEIBHO.
Teopema 2.3

' @

AnaroHanu napannenorpamMmma TOYKOM nepeceyeHUs AenaT-
cA nononam.

[okasaTtenbcTBO

Ha pucynke 21 wusobpaxén mapasieno-
rpamm ABCD, auaroHaiy KOTOPOToO II€PeCceKaioTCs
B Touke O. /lokaxkewm, uto AO = OCu BO = OD.

Paccmorpum tpeyronmpaukun AOD n COB.
OHUu paBHBI.

JetictBurenvho, £1 n £2, /3 n Z4 paBHBI A D
KaK HaKPECT JIeXKAIUe IPH MapajIeJIbHBIX IPSMBIX
AD n BC n cexymux AC u BD coorserctsenno. ITo Teopeme 2.1 nmeem: AD =
= BC. CnenosarenbHo, TpeyroabHukun AOD 1 COB paBHBI 110 BTOPOMY IIpH3Ha-
Ky paBeHcTBa TpeyroabHukos. Orcioga AO = OC, BO = OD. «

&)

OnpepeneHue

BbicoTol napannenorpaMmMa Ha3biBaloT NepneHAuKynsap,
onyLweHHbIA U3 1060 TOYKU NPAMON, COAEPKaLLEN CTOPOHY
napajienorpamMmva, Ha NpsaMylo, cojep:Kallylo NpoTuBose-
JKallylo CTOPOHY.

Ha pucynxe 22 xaxnprii u3 orpeskos AF, QE, BM, CK, PN sBisercs Bbl-
coroii mapautenorpamva ABCD.

14



N3 kypca reomerpun 7 Kiacca Bbl 3HaeTe, YTO BCE TOUKU OJHOMU W3 JIBYX
Hapa/lIeIbHBIX MPAMBIX PaBHOYAAIEHBI OT BTOPOi npsamoil. IToatomy AF = QE
u BM = PN = CK.

TF'osopsr, uro BeicoTsl BM, CK, PN nposeanens! k croporam BC u AD,
a BbicoTbl AF, QF — x croponam AB u CD.

3apaya 1. J/lokaxxure, 4TO NPAMbIE, COJEPIKANME BLICOTHI TPEYTOJbHUKA,
IIEPECEKAIOTCS B OJJHON TOUKE.

PeweHue. Yepes kaxayio BepmuHy gaHHoro TpeyronbHuka ABC npose-
JAEM IPAMYIO, MapaUlebHYI0 IPOTUBOJEKamel cropone. Iloayuum Tpeyrosn-

auk A, B,C, (puc. 23).

Puc. 22 Puc. 23
U A 1
B C P B ff f C
Q T O ! !
(1 E 1] ] mi
A M D K N C H B
F
Al

N3 nocrpoenust caenyet, uto yetbipéxyroabuuku AC,BC u ABCB, — na-
pautenorpammbl. Otciona AC, = BC = AB,. Crefosarenbno, Touka A saBaseTcs
cepeauHoit orpeska B, C,.

Tak xax npambie B,C; u BC mapamuienbubl, To Bbicota AH TpeyrombHu-
ka ABC nepnenmukynapaa orpesky B, C,. Crenopatenbno, npsamas AH — cepe-
JAUHHBIN TieprneHaukynsp cropousl B, C, Tpeyrombauka A,B C|. Anatorudno
MOXHO JIOKa3aTh, YTO IIPsIMBIE, COAEPIKAIIME JBE JAPYrHe BBICOTHI TPEYTOJbHHIKA
ABC, aBnsioTcsi cepelMHHbLIMU HepreHauKkyIapamMu ctopon C /A, u A B, tpe-
yromeauka A, B, C,.

Tak kak cepegUHHbIE IEPIEHAUKYISIPbI CTOPOH TPEYTrOJbHUKA IIepeceKa-
IOTCSl B OJJHOI TOYKE, TO PENIeHHE 33/[a4l 3aBEPIICHO. <«

3apaya 2. brccekTpuca Tymoro yria HapauieIorpaMMa JeJUT €ro CTOPo-
HY B OTHOIICHNI 2 . 1, CUUTasl OT BEPIINHBI OCTPOTO YIJIA. HaﬁﬂHTe CTOPOHBbI

InapajuiejaorpaMmma, €CJan €ro rnepuMeTp paBeH 60 cMm.
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1a B

pecekaer cropony AD B Touke M. Ilo ycio- B C
Buto AM : MD =2 : 1.

JIeXXamye Mpy MapauleIbHbIX npsiMbix BC u
AD wn cexymeit BM. A M D

Pewenue. IlycTp GuccekTpuca TYIOTO yrI- Puc. 24
napannenorpamma ABCD (puc. 24) me-

Yrast ABM 1 CBM paBHBI IO YCJIOBHIO.
Yrast CBM n AMB paBHBI KaKk HaKpeCT

Torpa LABM = ZAMB. Cnenosarenn-

HO, TpeyroabHuk BAM — paBHoGeapenHsiii, orciona AB = AM.

IMycts MD = x cm, Torga AB = AM = 2x cm, AD = 3x cm. Tak kak nporu-

BOJIEKAIUE CTOPOHBI MNapajulelorpaMMa PaBHBI, TO €ro IepUMeTp paBeH

2(AB

qa€EMm:

~

+ AD). YuuTbiBasi, 9TO IEPUMETP Mapajienrorpamma pasex 60 cm, mouy-

2(2x + 3x) = 60;

x=06.

CaegosarenbHo, AB =12 cm, AD =18 cm.
OtBeT: 12 cMm, 18 cm. «

1. Kakol 4eTbIpéxyronbHMK Ha3blBalOT NapanienorpaMmmMom?

2. Kakum cBomcTBOM 0OnapaloT MpoTMBOJEXALLME CTOPOHbI Mapannesno-
rpamma?

3. Kaknm cBoncTBoM obnagatoT npoTMBonexallme yribl napannenorpamma?

4. Kakvm cBOMCTBOM obnapatoT fuaroHanu napannenorpamma?

5. Y10 Ha3bIBalOT BLICOTOM Mapanienorpamma?

@™ npakrtuueckue sagauus

oo

36.

Ha pucynke 25 uzo6pakén napaunienorpamm ABCD. Chenaiite Takoil pu-
cynok B terpanu. Ilposexure u3 Touek B u M BbICOTBI Tapa/uieJorpaMma
k cropone AD, a u3 Toukn K — BbIcOTy K cTOpoHe AB.

Puc. 25
B
B M C B M C K M
K K A C
A D A D
a 6 B D

16



( c YnpaxkHeHus

) -

37. /IBe mapauresbHBIE IPSIMBIE IIEPECEKAIOT TPH JPyrue NnapajieibHble Ips-
Mble. CKOTBKO IIPH 3TOM O0Pa30oBaIOCh MapalIeIorpaMMOB?

38. Ha pucyske 26 mzobpaxxeHbl nmapaienorpamMmbl. Onpegenure, He BbI-
MOJHSAS U3MEPEHUI, Ha KaKMX PUCYHKAX BEJUYMHBI YIJIOB WU JUIMHBI
OTPE3KOB 00O3HAYEHDI HENPABWIBHO (JUIMHBI OTPE3KOB JAHbI B CaHTU-
MeTpax).

Puc. 26
N/
56 S
r A

39. Xsarut gu 40 M IPOBOJIOKH, YTOOBI U3TOTOBUTH U3 HEE ITAPAUIETOTPAMM
co croponamu: 1) 14 cmu 8 cv; 2) 16 em m 4 ev; 3) 12 em m 6 ewm?

40. Ilepumerp mapamnenorpamma paseH 112 cm. Haiigure ero croposnsi, ec-
mu: 1) ogna 3 HUX Ha 12 cM MeHbIIe Apyroii; 2) JBe €ro CTOPOHBI OTHO-
carcs Kak 5 : 9.

41. Haiiqure cTOpOHBI NapauleOrpaMMa, €CIM OJHA U3 HUX B b pa3 GoJbine
APYToii, a MepuMeTp napauiejorpaMma paseH 96 cm.

42. B mapamwrenorpamme ABCD wusBectHo, uro AB = M, AC = 10 cwm,

? 43.

44.

6 c
BD =8 cm, O — Touka nepecedenus ero guaronaieii. Haiinqure nepumerp
tpeyronbauka COD.
Jlokakure, YTO CyMMa JIOOBIX JBYX COCEQHHMX YIVIOB IIapajuleorpaMma
pasna 180°.
B rpeyrombanke ABC usBectHo, uto LA = 35°. Uepes mpousBoibHYIO
TOUKy, IpUHAIeKaIyIo cropoHe BC, mpoBeseHbl JBe HpsMbIe, Mapal-
senpubie cropornaM AB u AC tpeyrosapnuka. Onpegenure BUJ 06paso-
BAaBIIETOCH YETBIPEXYTOIbHUKA U HAWJIUTE BCE €TO YIJIBL.
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45. Haiigure yrust napauterorpamma ABCD (puc. 27), Puc. 27
ecn LABD = 68°, ZADB = 47°.

46. B mapawrenorpamme ABCD puaronans AC ob6pa- B C
3yer co cropoHoii AB yron, pasubli 32°,

/ZBCD = 56°. Haiijgure ZCAD u £D.

47. Dbuccekrpucel yraoB A m B mapamenorpamma
ABCD mnepecekaiorcst B Touke M. Oupexpenure A D
BUJ TpeyroabHuka ABM.

48. HaiizuTe yribl mapajuiejiorpaMmma, €cJIm:

1) cymma aByx ero yrios pasua 100°;
2) pa3HOCTD JByX €ro yrios paBHa 20°;
3) ABa ero yria oTHOCATCS Kak 3 : 7.

49. Haiipure yribl napaliejorpaMMa, €CJIM OJJUH U3 HUX:

1) B 2 paza 6ompmie apyroro;
2) Ha 24° MeHbIIe JPYroro.

50. Cropons! napauiesorpamma pasHbl 6 cM u 10 cm. MoxeT i1 ogHa U3 €T0

JyaroHasaei ObITb paBHOU 16 cm?
JCICI —

51. Bricora BK mapawutenorpamma ABCD pemut ero cropony AD Ha oTpes-
ku AK n KD rtakue, uro AK = 4 cm, KD = 6 cm. Haiinure yrasl u nepu-
MeTp napaienorpamma, ecan ZABK = 30°.

52. Ojun u3 yrjuos napajuiesorpamma paseH 45°. Beicora mapasuienorpamma,
IpoBeAEHHAA M3 BEPIIMHBI TYIIOTO yIja, paBHA 3 CM U JE€JUT CTOPOHY IIa-
pasnenorpamma nonosaM. Haligure 2Ty cTopoHy mapaiesorpaMMa U yr-
JIBI, KOTOPBIE 0OPA3yeT AMArOHAIbL, COEANHSAIONAsA BEPIIMHBI TYIIbIX YIJIOB,
CO CTOPOHAMHM IapaLIeIorpaMMa.

53. B mapawrenorpamme ABCD ussectHo, uyro £C = 30°, Beicora BH, npose-
aénnas k cropone CD, paBHa 7 cM, a mepuMeTp NnapauieJorpaMMa paBeH
46 cm. Haiiznre cTOpoHBI mapasuieorpaMma.

54. Jlaus! napawienorpamm ABCD u tpeyroasuuk MKN. Moryr nu ogHo-
BPEMEHHO BBINOJHATbCA paBeHcTBa LA = LM, /B = /K, ZC = ZN?

55. Jlokaxure, yro BepmmHbl B u D napamutenorpamma ABCD pasHoynae-
Hbl oT npsamoit AC.

56. Jlokaxure, 9TO JIOOOI OTPE30K, KOTOPBI IMPOXOAUT Yepe3 TOUKY Iepe-
cedeHusl AUaroHajeil MapaslesorpaMMa M KOHIIbI KOTOPOTroO IpHHAJIE-
AT MPOTUBOJIEKAMUM CTOPOHAM Hapa/lIeIoTpaMMa, AEJUTCS 3TOH TOd-
KOH IIOITOJIAM.

57. [Ilepumerp nmapamtenorpamma ABCD pasen 24 cm, ZABC = 160°, quaro-

Hanb AC o6pasyer co croponoit AD yron 10°. Haiiqure cTopoHsl nmapa-
JIeJIorpaMma.
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Junaronans BD mnapamrenorpamma ABCD ob6pasyer co croponoit AB
yron 65°, ZC =50°, AB = 8 cm. Halinure nepumerp napauieorpamMma.
Haiinure yrous! napamniesnorpamma ABCD, eciu BD | AB u BD = AB.
Juaronans napauiesrorpaMMa oopasyer ¢ ero croponamu yrist 30° u 90°.
Haiinure cTOpoHBI apajieslorpaMma, €CJIM €ro nepuMeTp paseH 36 cm.
Bue mapamrenorpamma ABCD mnposeneHa InpsMas, NapajulelbHAs €ro
nuaronanu BD, xoropas nepecekaet upsimpie AB, BC, CD u AD B tou-
kax E, M, Fu K coorsercrBenno. Jlokaxure, uro MK = EF.
IMapamnensuo guaronamm AC mapamwrenorpamma ABCD nposejeHa mps-
Mas, nnepecekaroniast orpesku AB u BC B toukax M u N, a npsimsie AD
u CD B toukax P u K coorsercrsenno. Jlokaxure, uro PM = NK.
OpuH 13 yIri10B, 06PA30BAHHBIX IIPU IIEPECEYCHNN GUCCEKTPUCHI YIJIa apal-
JIeJIOTpaMMa € €ro CTOPOHOM, paseH 24°. Haiizure yripl mapaiesorpaMmma.
buccekrpuca yria A napawienorpamma ABCD nepecekaer cropony BC
B Touke M. Hampgure IIEPUMETP JAHHOIO MNapauleJIOrpaMMa, €CIu
AB =12 cm, MC =16 cm.

buccexTpuca octporo yria napajuiesorpaMmma JIeJIMT ero CTOPOHY B OTHO-
meHnu 3 : 5, cauTas OT BepmMHBI Tynoro yriaa. Haiiyure cropons! napa-
JIeJIorpaMMa, eCJIM ero IepuMeTp paseH 66 cm.

buccexrpuca yrna B napamnenrorpamma ABCD nepecekaer cropony CD
B Touke K Tak, uro orpe3ok CK B b5 pa3 6osnbme orpeska KD. Haiinure
CTOPOHBI Napa/uleJIorpaMMa, €CJIM €ro IepuMeTp paseH 88 cM.

B mapanrenorpamme ABCD ussectno, uro AD =12 cm, AB = 3 cm, 6uc-
cextpucsl yriaos B u C nepecexaior cropony AD B Toukax E u F coor-
BeTcTBeHHO. Halinure orpesok EF.

Yron mexny Beicotoii BH mapamnenorpamvma ABCD u 6uccextpucoit
BM yria ABC pasen 24°. Haiinure yriel napauieorpamMma.

JloKkaxkuTe, 9TO YroJ MEeX/y BBICOTAMM Iapa/UIeJIoTpaMMa, IPOBEIEHHBI-
MU 13 BEPIIUHBI TYIIOTO yIJa, PaBE€H OCTPOMY YIJIy ITapajuleorpaMma.
JlokaxkuTe, 94TO Yros MEeXJy BBICOTAMM IIapa/UIeJIOrpaMMa, IPOBEAEHHBI-
MU 13 BEPIIUHBI OCTPOTO yIJa, PaBE€H TYIOMY yIJIy ITapajuleIorpaMma.
Yron MexJy BBICOTaMH IapajlieorpaMMa, IPOBEAEHHBIMU U3 BEPUIMHbI
Tynoro yria, pases 30°. Haiiure nepumerp napajuiesorpaMma, €CIm ero
BBICOTBI PaBHBI 4 cM 1 6 CM.

BrIcoThI mapauiesiorpaMma, IpoBeAEHHbIE U3 BEPIIMHBI OCTPOTO yria, 06-
pasyioT yros 150°, cropons! napanzenorpamma pasael 10 cm u 18 cm. Haii-
JUTE BBICOTHI IAPAJIJIEIOTPAMMA.

Yepes Npon3BOJILHYIO TOYKY OCHOBAHHS PaBHOOGEAPEHHOTO TPEYTONbHUKA
IIPOBE/IEHBI NIPAMBIE, NTapajlIeIbHbIE €r0 GOKOBBIM cTOopoHaM. Jlokaxkure,
YTO NMEPUMETP OOPA3OBABIIETOCS YETHIPEXYTONbHUKA PAaBEH CyMMe GOKO-
BBIX CTOPOH JJAHHOTO TPEYTOJbHUKA.
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74. Uepes kaxayio BepmuHy Tpeyronbanka ABC mposeaeHa npaMas, napai-
JebHasg TpoTHBOJeXamel cropone. CyMMa IEpPUMETPOB BCEX 0OPa3o-
BaBIIUXCH Iapawiesorpammos pasHa 100 cm. Haiigure nmepumerp Tpe-
yroiapuuka ABC.

75. IlocTpoiiTe mapaaiesorpaMmm:

1) mo xByM cTOpOHAM M yIJIy MEX/1y HIMM;
2) IO ABYM JMArOHAISAM M CTOPOHE;
3) 1o cropoHe, AUArOHAIU U YIJIy MKy HUMU.

76. IlocTpoliTe mapajiesorpaMm:

1) mo xByM cTOpoHAM M JUArOHAJM;
2) 1o AByM AMArOHAISM U YIJIy MEKIY HUMH.
R —

77. JlaHbl TPU TOYKH, He JIeKamue Ha ojgHoi npsaMonl. Ilocrpoiite mapaie-
JIOTpaMM, BEPIIMHAMH KOTOPOTO SIBISAIOTCS JAaHHbIe TOYKU. CKOJBKO pe-
LIEHU UMeeT 3a1a4da’

78. Touka nepecedeHus: GUCCEKTPUC JBYX COCEAHUX YIJIOB ITapajuleorpaMma
HNPUHAIEKAT ero cTopoHe. Haiiqure oTHOmEHME COCEAHMX CTOPOH Ia-
pajuiesiorpaMma.

79. Ha cropone BC mnapamrenorpamma ABCD cymecTsyer Takas Touka M,
uro BM = MD = CD. Haiinure yribl napaiienorpamma, ecau AD = BD.

80. IlocrpoiiTe napawiesorpamm:

1) mo cropone, npoBeJ€HHOI K HEll BBICOTE U AHArOHAJIN;

2) 1o ABYM AMArOHAISIM U BBICOTE;

3) mo ocTpoMmy yriy u JByM BLICOTaM, IIPOBEEHHDIM K JIBYM COCETHUM CTO-
poHaM.

81. IlocrpoiiTe mapaieJIorpaMm:

1) mo xByM cTOopoHaM M BBICOTE;
2) MO AMAroHa M U JBYM BBICOTaM, MIPOBEAEHHBIM K JIBYM COCEJHUM CTO-
poHaM.

E ) -

82. M3 Bepmunbl B mapauienorpamma ABCD onymen nepnenauxyiasp BE
Ha guaroHanb AC. Yepes Touky A mpoBeseHa mpsaMas m, IepIeH/IHKY-
nspHas npamoit AD, a yepe3 Touky C — npsaMas 77, IepHeHUKYIsSpHasI
npsmoii CD. JIokaxkuTe, 9TO TOYKA IE€PECEUeHUs MPSAMBIX 772 U 71 IIPUHAJL-
Jexut nupsimoil BE.

83. [IlocrpoiiTe mapauiesorpaMmm 1o CTOPOHE, CyMME JIMarOHAJIEH U yrily MexX-
Jy AUArOHAJISIMHU.

84. Ha croponax AB n BC mapamrenorpamma ABCD BHe ero mocTpoeHbI

paBHOcTOpoHHME Tpeyroapuuku ABM u BCK. JJokaxxure, 4TO TPEYroJb-
HUK MKD — paBHOCTOPOHHUIA.
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85. Uepes TOUKy, IPUHAICIKALIYIO Iy, IPOBEAUTE IIPSMYIO TaK, YTOOBI OT-
PE30K 2TON NPAMOU, 3aKII0YCHHBINA BHYTPH YIJIA, JAHHOU TOYKOU JEII-
Cs1 TIOTIOJIAM.

€D ynpaxuenns ana noTOpeHus

86. Orpesox AB pasen 24 cm. Touka C npunamiexur upsmoit AB, npuuém
BC =5AC. Ha orpeske AB ormeuena touka D Tak, yro AB = 4BD. Haii-
aute orpesok CD.

87. CKOJIbKO CYLIECTBYET HEPABHBIX MEKIY COOOI:

1) IpsAMOYroIbHBIX TPEYrOJbHUKOB CO CTOPOHOI 5 cM U yriom 45°%;
2) paBHOOGEIPEHHBIX TPEYTOILHUKOB CO CTOPOHOH 6 cM u yriaom 30°%;
3) IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB CO CTOPOHOM 7 cM u yriaom 60°?

88. Jlmaronamu AC n BD uerpipéxyrompauka ABCD apngiorca gunameTpamMu

okpyxkaoctu. Jlokaxure, uro AB || CD.

Ha6nawpaite, pucyire,
KOHCTPyupyinTte, daHTasupymre

89. Mo:xHno s kBajgpat paszmepoM 10 X 10 krerok paspesats Ha 25 puryp, Ko-
TOPBIE COCTOSIT U3 YETHIPEX KJIETOK U UMEIOT TaKOH BUJI: EEP?

§ 3. Mpu3HaKu napannenorpamMmmMa

Omnpenenenne mapalaeaorpaMMa IO3BOJIAET CPENU YETBIPEXYTOJbHUKOB
pacno3HaBaTh MAapa/UIeJIOTPAMMbL. DTOM Ke LeNU COyXKaT CAEJyIomue TPU Teo-
PEMBI, KOTOpPbIE€ Ha3bIBAIOT IIPU3HAKAMU IIapajlIeIorpaMMa.

Teopema 3.1
(o6paTtHas Teopeme 2.1)
Ecnn B 4eTbIpEXyrosibHUKE KaAble ABe MNpPOTUBOJIEXKallue
CTOPOHbI paBHbl, TO 3TOT YETbIPEXYrOJIbHUK — Mapanneno-
rpamm.

AokasaTtenbcTBo

Ha pucynke 28 n306pakéH 4eTBIPEXYTrOIb-
nuk ABCD, y xoroporo AB = CD u BC = AD.
Joxkaxem, uro geTpipéxyronbHuk ABCD — ma-
paslJIeIorpaMM.

IMposexém mmaronans AC. Tpeyroabnu-
ku ABC u CDA paBHbI 10 TPeTbEeMy IIPHU3HAKY
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paBeHcTBa TPEyroabHUKOB. OTciona L1 = L3 u £2 = Z4. Yrabl 1 u 3 asagiorcs
HakpecT Jjexamumu npu npsaMmbix BC u AD u cexymeir AC. CrenoBaTesbpHoO,
BC | AD. Ananornuno us paseHncrsa £2 = Z4 cuepyer, uro AB || CD.

Takxum o6pazom, B yeTbIpéxyronbanke ABCD kax/ple Be IPOTUBOJIEKA-
i€ CTOPOHBI NAPAJUIETBbHBI, ITO3TOMY 3TOT YETBIPEXYTOJBHUK — IIapauIesio-
rpamMM. <

@

Teopema 3.2

Ecnu B 4eTbIpéXyrojibHUKE ABe NPOTUBOJIEKAaLLUEe CTOPOHbI
paBHbl U NapaielbHbl, TO 3TOT YeTbIPEXYroOJIbHUK — Mapan-
nenorpamMmm.

Puc. 29

Joka3aTtenbcTBO

Ha pucynke 29 n3o6pakéH dYeTBIPEX- 1
yroasauk ABCD, B xoropom BC = AD
u BC | AD. lokaxem, 910 4eTHIPEXYTOJIbHUK
ABCD — napaienorpamm.

Ilposeném puaronans AC. B tpeyrois-
Hukax ABC u CDA unveem: BC = AD mo ycaosuio, yriael 1 1 2 paBHBI Kak
HAKPECT JIeKalye npu napauieabHbix npsameix BC u AD u cexymeit AC, a cro-
pona AC — o6mas. CrnenosarensHo, Tpeyroabauku ABC u CDA pasubl 110 11ep-
BOMY IIPU3HAKY PaBEHCTBA TPeyroabHUKOB. Orciona AB = CD. 3nauut, B 4eThbI-
péxyronbauke ABCD xaxzable ABe IIPOTUBOJIEKAIINE CTOPOHBI paBHbL IloaTo-
My 1o Teopeme 3.1 gerbipéxyronbuuk ABCD — mapasienorpamm. <

@

Teopema 3.3
(o6paTHas Teopeme 2.3)
Ecnu B 4eTbIpEéXyrosibHMKe gUaroHa/iu TOYKON nepece4vyeHus
Aenqarcsa nonoJsiam, TO 3TOT YETbIPEXYroIbHUK — napanneno-

rpamm.
Puc. 30
AokasaTtenbcTBO
. . B c
Ha pucynke 30 m3o0paxéH 4YeTBIPEX- 1
yronbuuk ABCD, B xoropom juaronanmu AC 2
n BD nepecekaorcs B Touke O, npudém 5
AO = OC u BO = OD. JloxaxeM, 4TO YETbI- A D

péxyronbank ABCD — napaienorpamm.

Tax kax yriaer BOC u DOA passb! kak BepTukanbabie u AO = OC, BO =
= OD, ro tpeyronsauku BOC nu DOA paBHBI 110 IEPBOMY IIPU3HAKY PaBEHCTBA
tpeyronbankoB. Orciona BC = AD n £1 = £2. Yrael 1 1 2 gaBasgioTCs HaKpecT
aexxamumu npu npsambix BC u AD u cexymeit AC. Caenosarensno, BC | AD.
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Taxum obpasom, B ueTpipéxyronpauke ABCD nse mpoTuBoOI€Xamue CTo-
POHBI paBHBI U napajienbsbl. ITo Teopeme 3.2 uerpipéxyroapuuk ABCD — ma-
paIesIorpamMm. <

Bbl 3HAeTE, YTO TPEYrOJIBHUK OJHO3HAYHO 33JaéTCS CBOMMH CTOPOHAMU,
T. €. 33Ja4a IOCTPOCHUS TPEYrOJbHUKA IO TPEM CTOPOHAM HMEET €IMHCTBEH-
Hoe pemenue. MHaue o6crout geo ¢ nmapauienrorpammoM. Ha pucynke 31 uso-
6paxkennl mapawienorpammbel ABCD, A\ B,C,D,, A,B,C,D,, CTOPOHBI KOTOPBIX
paBHbl, T. €. AB=A B, = A232 uBC=B,C, = B2C2. O/IHAKO OYEBUIHO, YTO Ca-
MM IapauieJlorpaMMbl He paBHbL. CKa3aHHOE O3HAYaeT, YTO €CJU YeThIpe peil-
KU CKPEIUTDH TaK, YTOOBI 0OPa30BAJICS NAapaUIeOrPAMM, TO HOJydeHHas KOH-
CTPYKLUS He OyAeT sKECTKOIL.

Puc. 31

B 2 CQ

<

A D A] D1 2 D2

ITO CBOMCTBO MapauleIorpaMMa IIMPOKO UCIIONb3yeTCs Ha NpakTuke. bia-
rofiapsi NOJBMKHOCTU IapajuleorpaMMa Jamny (puc. 32, a) MOXHO yCTaHaBJIU-
BaTh B YAOGHOE ylsi paGOThI IIOJOKEHNE, 2 Pa3/BIDKHYIO peméTky (puc. 32, 6) —
OTOJ[BUTATh Ha HY)KHOE PACCTOSHUE B JIBEPHOM IIpOEMe.

Ha pucynke 33 nzobpaxeHa cxeMa MEXaHHU3Ma, SBJISIOMIETOCs YacThIO IIa-
poBoii MammHEL [Ipn yBeTmyeHnn CKOPOCTH BPaIeHUs OCU ITAPhl OTAATIAIOTCS

Puc. 33

HenoaBuKHasa BeplinHa

3acnoHKa

Ocb BpallleHus
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OT He€, TeM CaMbIM IIOJHUMAS 3aCJIOHKY, KOTOPAs PETYJIUPyeT KOJUUECTBO Hapa.
Mexann3m Ha3BaH Iapa/UIeJIOrpaMMOM YaTTa B YeCTh M300peTaTess IepBOi
YHUBEPCAJIbHOI IaPOBOY MalIMHBL.

HUKE KaJKIble [Ba IIPOTUBOJICKAIIUX yIJla PaBHBI, TO
STOT YETBIPEXYTONBHUK — MapPa/LIeJOIPAMM. B C

yronbauk ABCD, y xotoporo LA = ZC, ZB = ZD.
Joxkaxem, uro deTpipéxyroabHuk ABCD — mapaire-

3agayva. /lokaxkure, 4TO €CJIU B YETbIPEXYTOJIb- Puc. 34

Pewenune. Ha pucynke 34 n3006pakéH 4eTbIpEX-

A D

JIOTpaMM.

ITo Teopeme o cymme yriioB deTbIpéxyronbanka LA + ZB + ZC+ £D = 360°.

YuureiBas, uro LA = LC, ZB = £ZD, nonyanm LA + LB = ZC+ £D =180°.

ITockonbky yriaet A m B — ognocroponnue yranl npu npambix AD n BC

u cexymeit AB u ux cymma pasna 180°, o BC | AD.

AHAJIOTUYHO N0Ka3bIBaioT, uto AB || CD.
CrepoBarensHo, 4eThpéxyroabuuk ABCD — napaiesorpamMm. <

?
¢ 1. Kakue npusHaku napannenorpamma Bbl 3HaeTe? ChopmynmpynTte mx.
2. Cpepiy CBOWMCTB 1 NMPU3HAKOB MapanfienorpamMmma ykaxuTe B3aMMHO 06-
paTHble TeoOpeMbl.
3. Kakoe cBOWCTBO NapannenorpaMmma LWMPOKO UCMOJb3yeTcs Ha NpakTuke?
f YnpaxHeHus
)

? 90.

91.

92.

Jloxaxxure, 9YTO €CIM CyMMa YIJIOB, IPUJIEXKAIUX K JIOOOM U3 ABYX COCEJ:
HUX CTOPOH Y€TBIPEXYTOJBHUKA, paBHa 180°, TO 3TOT YeTBIPEXYrOTBHUK —
HapaJiIeIoTpaMM.

Yerpipéxyronpuuxku ABCD u AMKD — napannenorpamumsl (puc. 35). Jo-
Ka)KNTE, 9TO 4eThIpéxyronbHuk BMKC — napaiienorpamm.

Orpesok AO — menuana tpeyronbHuka ABD, orpesok BO — meamana
tpeyronbanka ABC (puc. 36). lokaxkure, uro yeTbipéxyronbuuk ABCD —
napajuieIorpaMM.

Puc. 35 Puc. 36
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93.

94.

95.

96.

97.

Ha mmaromamn AC mapannenorpamma ABCD ormerwmm touku M n K
tak, 9to AM = CK. Jlokaxure, 9T0 4eThIpéxyronbnnk MBKD — nmapar-
JIeTIOTPAMM.

JlBe okpyxnHoctu umeroT ooumit nentp O (puc. 37). B ogHOl U3 OKpyX-
HOCTel nmpoBeaéH guamerp AB, B npyroit — xuamerp CD. [lokaxure, 4TO
yeTpIpéxyroabHuk ACBD — mapajuienorpamm.

Touku E u I'— coorBetrcTBeHHO cepeannsl ctopon BC u AD napasueso-
rpamma ABCD. Jloxaxure, uro 4eTblpéxyronbuuk AECF — mapaeno-
rpamm.

Ha croponax AB u CD napamienorpamyma ABCD oT105K€HbI paBHBIE OT-
pesku AM un CK. Jlokaxure, 4To deThIpéxyroapbHuk MBKD — mapare-
JIOTPAMM.

Ha croponax mapamrenorpamva ABCD (puc. 38) OT/I0KEHBI paBHbBIE OT-
pesxku AM, BK, CE u DF. JJoxaxure, 4yro 4deTblpéxyroapnuk MKEF —
HapaiIeIoTPaMM.

BECIC)) —

@)
? 98.
99.

100.

101.

B Tpeyronbuunke ABC na npopomkenun Meauansl AM 3a touxy M orio-
xwm orpe3ok MK, pasubiii orpesky AM. Onpeznenure BUJ YETBIPEX-
yronbanka ABKC.

B uernipéxyronsauke ABCD ussectno, uro AB || CD, ZA = ZC. Jloka-
XKHTE, 9TO 4eThIpEXyroabHUK ABCD — napaienorpamm.

buccexrpuca yrma A mapamwtenorpamma ABCD nepecekaer cropony BC
B Touke M, a 6uccexrpuca yria C — cropony AD B Touke K. Jlokaxure,
49TO ueThlpéxyroabHuk AMCK — napajiesorpamm.

Ha pucynke 39 uernipéxyroampauk ABCD rapaJjuieorpamm,
ZBCP = £ZDAE. Jloxaxure, uaro 4yeTbipéxyronpuuk APCE — napaieso-
rpamMm.

Puc. 37 Puc. 38 Puc. 39
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102. Ha pucynke 40 getbipéxyrompank ABCD — Puc. 40
napautenorpamm, LBEC = ZDFA. Jloka-
xKuTe, 9TO 4eThIpéxyronbnuk AECF — ma- B c
paLIeIorpamMM.

103. M3 sepmun B u D mapamnenorpamMmma E
ABCD nposezeHbl nepresukyaspbl BM §o
n DK x quaronanu AC. Jlokaxkure, 4TO 4e-

.. A D
TeIpéxyroabHUK BKDM — mnapasieno-
rpamm.

104. buccexrpucse! yrimoB A u C mapawienorpamma ABCD nepecekaior ero
quaroHanb BD B toukax E u F coorBercTtBeHHO. JlOKa)KUTE, YTO YETbI-
péxyronbuuk AECF — mapajuiesorpamm.

R —

105. Yepes cepenuny O auaronamu NP nmapamrenorpamma MNKP nposenena
npsamas, nepecekaiomas cropousl MN n KP B Toukax A u B coorserct-
BeHHO. JlokaxuTe, 4To 4eThIpEXyronbHuK ANBP — mapauenorpaMm.

106. Yepes Touky nepecedyeHus auaroHaineil napamienrorpamma CDEF npose-
J€HBI JIB€ IpsMbBIEC, OJJHA M3 KOTOPBIX Iepecekaer croponsl CD u EF
B Toukax A u B coorBercTBeHHO, a Apyras — croponsl DE u CF B TOu-
kax M u K coorBercTBeHHO. Jlokaxkure, 4To 4eThIpExyronbHuk AMBK —
napajuieIorpaMM.

107. Touxku M, N, K u P — cepeaunst cropou AB, BC, CD n AD napaeno-

rpamma ABCD cooTeTcTBeHHO. JIOKQOKUTE, YTO YETBIPEXYTOJbHUK, BEp-
IMIMHAMU KOTOPOTO SIBJISAIOTCSA TOYKH nepecevenus npsameix AN, BK, CP
u DM, — napaiesorpamm.

( € ynpamuenus ans nosTopeHus

ITpsimbie, HA KOTOpBIX Jexar oGuccexrpucbl AK u BM tpeyrosibHuka

YroJ, NpoTUBOJIEKAMUI OCHOBAHUIO PAaBHOOEJPEHHOTO TPEYrOJIbHUKA,
pasen 120°, a BbicoTa, npoBeséHHas K GOKOBOI CTOpPOHE, paBHa 8 CM.

108.
ABC, nepecekaiorcs nog yriaom 74°. Haiigure ZC.
1009.
Haiigure ocHOBaHME TPEYrOJIbHUKA.
( HaGnwopaire, pucyire,
KOHCTpyupyinrte, daHrasupymrte
110.

Yaurenp mpeIoKII YIEHUKY BBIPE3aTh M3 JINCTA KapTOHA pPa3sMepoOM
8 X 8 KJIeTOK BOCEMDb KBAJ[PAaTOB pasMepoM 2 X 2 KJIETKU IPU YCIOBUHU HE
HOPTUTH KJIETKH, KOTOPbIE OCTAINCh. IloTOM OKa3anioch, 4TO Hy:KeH emé
OJIVH TaKOH KBazpat. Bcerja ym MOXHO BBIPE3aTh €I0 U3 OCTATKOB JICTA?
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[ Korpa caenaHbl yYpoKu
Heo6xoaumo U fOCTaTO4YHO

3 xypca reomeTpun 7 KJIacca BbI Y3HAIM, YTO OOJIBIIMHCTBO TEOPEM CO-
CTOSAT M3 JIBYX YacTeM: ycJa0BUs (TO, YTO JAHO) M 3aKJI0UeHHs (TO, 94TO TpedyeT-
Csl TOKA3aTh).

Ecnn yrBep:xaeHne, BhIpaxaolee ycIoBue, 0603HauuTh OGykBoil A, a yT-
BepyKJeHNe, BhIpaXKalollee 3aKkaodenue, — OykBoil B, To ¢hopmMyIMpoBKy Teope-
MBI MOKHO M300Pa3nuTh CJIeAyIOMEeN CXeMO:

ecnu A, 1o B.
Hanpuwmep, Teopemy 2.3 M0oxHO cpopMyIMpoOBaTH TaK:

A B
ec/in qCTpréXyI‘OJII)HI/IK aBJda- |, TO| auaroHaau ‘-IeTpréXyI‘OJIbHI/IKa TOYKOU
€TCs Hapa/lJIeJIOrPAaMMOM InepeceycHus1 JACIATCA IIOII0JIaM

Toraa Teopemy 3.3, obparnyio Teopeme 2.3, POPMYJIUPYIOT TAK:

B A
€CJ/In| nuaroHaiu ‘IeTpréXYFOJIbHI/IKa TOYKOU |, TO ‘IeTpréXYI‘OJIbHI/IK SABJIA-
InepececucHusd JCIATCA ITOII0JIaM CTCsI IIapalJIeJIOrpaMMOM

YacTo B HOBCEJHEBHOM XM3HU B CBOUX BBICKA3bIBAHUSX MBI II0JIb3YEMCS
CJIOBAMH «HEOOXOANMO», «JOCTATOYHO». IIpuBenéM HECKOIbKO IPUMEPOB.

*  Jl1st TOro 9ToGhl yMETh PElaTh 3324, He0OX00UMO 3HATH TEOPEMBI.

° Ecau BbI Ha MareMaTH4YeCKOU OJIMMIINAJEC IPABIJIBHO PEIIMIN BCE
IpeUIOKEHHBIE 32/[QUU, TO 3TOr0 OOCMAMOUYHO JUIsi TOTO, YTOObI 3aHATH Iep-
BO€ MECTO.

° Jlng Toro 4TOOBI CTPEJOK IoNaj B MHUIICHL B Puc. 41
(puc. 41), emy docmamouro nonacts B MumeHb A, a jyist
TOTrO, 4YTOOBI IONACTHh B MHUIIEHb A, 1e06X00UMO TONACTD

B MUIIEHDb B. @B
Yrnorpe6ienue cI0B «HEOOGXOAUMO» U «AOCTATOY-

HO» TECHO CBSA3aHO C TEOPEMAMU.
Paccmorpum Teopemy:

A B

ecnu HaTypaJbHOE YUCIO |, TO
kparHo 10

5TO YUCJIO KPAaTHO b

27



VYcanosue A aBasieTcsa JOCTAaTOYHBIM JUId 3akaiodenus B. Bmecre ¢ Tem ne-
JINMOCTD YHCJIA HaneJao Ha b (yrBepskienue B) HeoOXoanMa JUIs AeJIUMOCTH YUC-
na Haresno Ha 10 (yreepxjenue A).

ITpuseném emeé oauH npumep.

A B

ecnu JiBa yrjia SIBJISIOTCS , TO
BEPTUKAJIbLHBIMU

9TH YIJIbl PAaBHbI

B aToii Teopeme yrBepikaeHne A SBISAETCS JOCTATOYHBIM YCIOBHEM JUIS
yTBepsKAeHUs1 B, T. e. 11s1 TOro, 94ToGhl Ba yIyIa ObUIN PaBHbI, 0OCMAMOUHO, ITO-
6bI OHHI ObUIM BEPTUKAIBHBIMU. B 3T0I1 ke TeopeMe yTBepxkaeHue B saBiseTcs He-
00XOZUMBIM YCIOBHEM JUIS YTBEPKACHUS A, T. €. JUIsl TOro, 4ToObl JBa yIja Obl-
JI1 BEPTUKIBHBIMU, HEOOX00UMO, 9TOOBI OHU ObUM paBHbL. OTMETHM, YTO yT-
BepkJeHUEe B He SBJISETCS AOCTATOYHBIM YCJIOBUEM JUISI yTBepxaeHUs A.
JleificTBUTEIBHO, €CIIH JBA YIJIA PABHBI, TO 3TO COBCEM HE O3HAYAET, YTO OHU Bep-
TUKAJIbHDIE.

Hrax, B mo60ii Teopeme Buja ecau A, To B yrsepkaenne A sBisiercs no-
CTaTOYHBIM JUI yTBEepxAeHUs B, a yreepxjenne B — HeOOXOAMMBIM JUIsSl yTBEP-
KaeHusa A.

Ecim cripaBejmuBa He TOIBKO TeopeMa

ecau A, 1o B,
HO 1 oOpaTHasl TeopemMa

ecau B, 10 A,
TO A sABJIsETCS HEOOXOIUMBIM H JOCTATOYHBIM ycJoBUeM it B, a B — Heo6-
XOJUMBIM U JOCTATOYHBIM YCJIOBHUEM JUIs A.

Hanpuwmep, reopemsr 3.3 u 2.3 aBiasioTca B3auMHO oOpaTHbIMU. Ha a3bike
«HEOOXOJUMO — JOCTATOYHO» 3TOT (PAKT MOKHO CPOPMYJIUPOBATH TAK:

JJIsl TOTO YTOOBI YeTBIPEXYTOJIBHUK OBLI Mapa/lIeIorpaMMOM, Heo6Xo-
AUMO M JOCTAaTOYHO, YTOGHI €ro JMaroHaaIl TOYKOM IepecedeHus Je-
JIMTHCH TIOIOJIAM.

IToguepkHéM, 4TO €CIM B TEOPEME €CTh CJI0Ba «HEOOXOJUMO U JOCTATOY-
HO», TO OHA OOBEIUHSET ABE TEOPEMBI: IPSAMYIO U OOpaTHyIO (IPsIMOI Teope-
MOM MOKET OBbITh JI06ad U3 JABYyX TEOPEM, TOTJa JApyras 6yjaeT oboparHoii). Cie-
JIOBATEIBHO, OKA3ATENIbCTBO TAKOH TEOPEMBI JJOJKHO COCTOATD U3 JIBYX YaCTeMH:
JOKa3aTeNbCTB MPAMOI M obpaTHOI TeopeM. Teopemy, OObeAMHSAIOMYIO Mps-
MYIO 1 OOPaTHYIO TEOPEMBI, Ha3bIBAIOT KPHTEPHEM.

HHorsa BMECTO «HEOOXOAUMO M JOCTATOYHO» TOBOPST «TOTAA U TOJBKO
Torga». Hanpumep, B3aumHO o6parHble TeopeMsl 2.1 u 3.1 MOXXKHO 0ObeIUHUTD
B CJEAYIOIMI KPUTEPUI:
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tIQTI)IPéXyI‘OJII)HI/II( SBJISAE€TCS IIapa/lyIeIorpaMMOM TOrJa U TOJIbBKO TO-

rjga, KOrja KaXxable JIB€ ero NpoOTHBOJIeKAIlieé CTOPOHbI PaBHBI.

CdopmynupyiiTe caMOCTOATENLHO TeopeMy 2.2 1 KJIIOUEBYIO 3aa4y u3 § 3
B BUJIC TCOPEMBI-KPUTEPHUSL.

§ 4. MpaMoyroabHUK

[TapamrenorpaMm — 3TO YETBIPEXYTOJIbHUK, OJJHAKO OYEBUJIHO, UTO HE Ka-
XKJIBIN IETBHIPEXYTOIbHUK SABJIAETCSA NapaleorpaMMoM. B aToM ciyyae ropo-
PAT, YTO Mapa/uleJIorpaMMbl — 3TO YACTHBIA BHJ| 4eTHIPEXYroibHUKOB. CxeMma,
n300pak€HHAd HA PUCYHKE 42, MTIOCTPUPYET 3TOT (PaKT.

CymecTByIOT TakKe 4yacTHBIE BUJbI HapamwiesorpaMMmoB. OpHUM U3 HUX
ABJISIETCS] MPSMOYTOJbHUK.

OnpepeneHue
MpamMoyroibHUKOM Ha3bIBAOT NapannaenorpaMmm, y KOToporo
BCe yrnbl NpsiMble.

Ha pucynke 43 nzo6paxén npsamoyronsauk ABCD.

W3 onpexenenus ciaefyer, 4TO IPSAMOYTOJIbHUK OOJIaJa€T BCEMM CBOMCT-
BaMU HapajulejioTpaMMa: 6 NPAMOY20JbHUKE NPOTNUGOeHCAULUe CIMOPOHDL
pasHvl, OUAz0HANUL MOUKOL nepecedenius 0easmcs NonoLaM.

OaHaKO NPAMOYTOJBLHUK UMEET TaKKe CBOM OCOObIE CBOMCTBA, KOTOPLIMU
He 006JaaeT mapa/ieIorpaMM, OTJIMYHBINA OT MpAMOyroabHUKA. Tak, u3 ompe-
JIeJIEHUS CJIEJYET, YTO BCE YIJIbl NPSAMOYTOJbHMKA paBHbL Emé OJHO CBOUCTBO
IIPSAMOYTOJIbHUAKA BBIPAXKAECT CJIEAYIOIAs TEOPEMA.

Teopema 4.1

AunaroHanu npaAMOYyroJibHUKa paBHbl.

[Joka3aTtenbcTBO
Ha pucynke 44 nso6paxén npsmoyronbHuk ABCD. JlokaxkewMm, 4TO ero
muaronamn AC n BD pasHbI.

Puc. 42 Puc. 43 Puc. 44

YeTbIPEXYroNbHMUKK B [ ] L] ¢ B ¢
Mapanneno-
rpamMmmbl
p A [ ] [ D A D

29



B npsamoyronbubix tpeyronsaukax ABD u DCA xareter AB u DC pas-
Hbl, a KateT AD — o6muii. IToaromy tpeyrompauku ABD n DCA paBHBI 11O
aByM kareraMm. Orciona BD = AC. «

Ornpezenenne NpAMOYrOAbHUKA AT BO3MOKHOCTb CPeau Iapasuieso-
IPaMMOB PaCIO3HABATh IPSMOYTOJIbHUKU. DTOM XKe IeJU CJIYKaT CJIeAyIolye
JIBE TEOPEMBI, KOTOpbIE Ha3bIBAIOT IIPU3HAKAMH IIPSMOYTOIbHHKA.

' & Teopema 4.2
Ecnu oAMH U3 YrIOB napannenorpamma npsiMmoi, To 3ToT na-
pannenorpamMm — NPSIMOYFoJiIbHUK.

Jlokaxure 3Ty TEOpPEMY CAMOCTOSATENLHO.

' © Teopema 4.3
Ecnu anaroHanu napannenorpamma paBHbl, TO 3TOT napasn-
NlenorpaMm — npsiMOYyroJibHUK.

[oka3aTtenbcTBO
Ha pucyske 45 wusobpaxé€éH mnapalaegorpaMm Puc. 45
ABCD, mmnaronamu AC n BD xoroporo pasubl. Jloka-
xeM, uto napawienorpaMm ABCD — npsaMoyrojibHUK. B C
Paccmorpum tpeyronsuuku ABD n DCA. Y Hux
AB = CD, BD = AC, AD — o6mas cropona. Ciejnosa-
TEJBHO, TU TPEYTOJbHUKH PABHBI 110 TPETHEMY IIPU3HAKY
paBeHcTBa TpeyroabHukoB. Otciona LBAD = ZCDA.
STH yIVIBL ABJSIOTCS OFHOCTOPOHHUMU IIPHU HapaJUIe/ib- A D
ubIX HpsMbIX AB u DC u cexymeir AD. CiexoBarebHoO,
£4ZBAD + ZCDA =180°. Torga ZBAD = ZCDA =90°. [Tostomy 1o Teopeme 4.2
napatesorpamm ABCD — npsiMOyroJIbHHK. <
?
¢ 1. Kakylo ¢purypy HasbiBaloT NMPSAMOYrofNbHUKOM?
2. Kaknmu cBomcTBaMum obnagaeT npsiMoyrofibHUK?
3. Kaknm ocobbim cBOMCTBOM 0bnajatoT anaroHany npsiMoyrosibHuKa?
4. Mo KaKMM Npu3HakaM MOXHO yCTaHOBWUTb, YTO Mapannenorpamm sens-
eTcsi NPAMOYrONbHUKOM?

f @ npakTnueckne saganus
)

111. Hauepture npamMoyroibHuk. I10gb3ysch TOMBKO JMHEUKON, HAUAUTE TOY-
Ky, PaBHOYAQJIEHHYIO OT €r0 BEPIIUH.
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( YnpaxkHeHus
0

? 112.

113.
114.
115.

116.

JloKa:)XUTE, YTO YETHIPEXYTOABHUK, BCE YIJIbI KOTOPOTO HPSIMbIE, SBISCTCS
HPSIMOYTOJBHIKOM.

Juaronanu npsimoyroiasuuka ABCD (puc. 46) ne- Puc. 46
pecekaiorca B Touke O. Jlokaxkure, 4Tto Tpe-
yronbauku AOB u AOD — paBHOGejpeHHbIE. B ¢
Jnaronamm npsvoyronasauxka ABCD (cm. puc. 46) @
nepecekaiorcs B Touke O, ZABD = 64°. Haiigu-
te ZCOD u LAOD. A D
Juaronam npamoyroabanka ABCD (cm. puc. 46)
nepecekaiorcsa B Touke O, LZADB = 30°, BD = 10 cm. Haiigure nepumerp
tpeyroabuuka AOB.

Yros Mexy AMaroHaIsMU IPSMOYroJabHUKA paBeH 60°, a MeHbIIas cTopo-
Ha IPSAMOYroJbHHUKA paBHa 8 cM. HaiinuTe quaroHans npsaMoyroabHUKA.

I —

117.

118.

119.

120.

121.

122.

123.

Ha muaronam AC npsmoyronsuuxa ABCD otinoxens! paBHble oTpe3ku AM
n CK (rouka M nexur mexjy Toukamu A n K). /lokaxkure, 94TO 4eTBIPEX-
yronbEuK BKDM — mapauiesorpaMM, OTJIAYHBIA OT NPSIMOYTOJbHUKA.
Ha npopomxenun quaronam BD npamoyroasuuka ABCD 3a Touky B or-
MeTwIind Touky E, a Ha nmpopo/skeHun 3a TO4ky D — Touky I Tak, 4To
BE = DF. Jloxaxure, uro 4eTblpéxyronbuuk AECF — napajienorpamm,
OTJIUYHBIN OT IPAMOYIOJIbHUKA.

Touxa M — cepenuna croponsr BC npamoyronbauka ABCD, MA | MD,
nepuMeTp INpAMOYroJbHMKa paseH 36 cM. Haligure cTOpOHBI mpsaMo-
YrOJIbHHKA.

ITepumerp npsamoyronsauka ABCD pasen 30 cm. buccexkrpucer yrios A
u D nepecekaiorca B Touke M, npunHajuexameii cropone BC. Haiiaure
CTOPOHBI IPSAMOYTOJTbHUKA.

'mnoTenysa paBHOGEJPEHHOTO IPSMOYTOJIBHOIO TPEYrOJbLHUKA paBHA
55 cm. ITpsamoyronsauk ABCD nocTpoeH Tak, 4TO JBE €ro BepIIUHbI A
u D npunajiexar TUIOTeHy3e, a JiBe JApyrue — KaTeTaM JAHHOTO Tpe-
yrosbHuKa. Haiiaure cropons npsimoyronbauka, ecm AB : BC =3 : 5.
B tpeyrompnuke ABC ussectno, uro ZC = 90°, AC = BC = 6 cm. IIpamo-
yroimpauk CMKN noctpoen tak, uro Touka M npunamiexxur karety AC,
touka N — karety BC, a Touka K — runorenyse AB. Haiigure nepumerp
npsamoyroabauka CMKN.

JlokakuTe, 9TO €CJIU AHaroHaJN Mapa/uleJlorpaMMa OO6pasyloT paBHBIE yI-
JIBI C OHOW M3 €ro CTOPOH, TO 3TOT Iapa/UIeJOTPaMM ABJISETCS IPSAMO-
YTOJTBHIKOM.
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? 124.

JlokaxuTre, 4TO MeJUaHA NPAMOYTOJbHOTO TPEYroJbHMUKA, IPOBEJIEHHAA
K F'UIIOTE€HY3€, paBHA €€ IOJIOBUHE.

125. IlocTpoiiTe NpAMOYrOJbHUK:
1) mo xByM cToponaMm;
2) IO AMArOHAIN U YIJIy MEXKAY AUMArOHAIbI0 U CTOPOHOI.
126. IlocTpoiiTe NpsMOYTrOJbHUK:
1) no cropone u auaronanm;
2) 1O AMarOHAIN U YTy MEXKJY AMarOHaIsAMU.
IR —
127. Cepeaunnblii nepuenaukyasp guaronam AC npsmoyronbauka ABCD
nepecekaet cropony BC B Touke M tak, uro BM : MC =1 : 2. Haiigure
YIJIbI, Ha KOTOPbIE JMArOHAIL MPAMOYTOJbHUKA JEJUT €TO YroJl.
128. B npsamoyronbauke ABCD wussectHo, uro LBCA : ZDCA =1 : b,
AC = 18 cm. Hatinure paccrosnue ot touku C no puaronanu BD.
129. JlokaxuTre, 9TO OGMCCEKTPUCHI YIJIOB MapaIEJIOTPAaMMa, Y KOTOPOTO COCEN-
HUE CTOPOHBLI HE PABHBI, IEPECEKAACH, 0OPA3YIOT IPAMOYTOJIbHUK.
130. IlocTpoiiTe IPAMOYTOJIbHUK IO CTOPOHE U YIJIy MEKJY AMAarOHAIAMU, IIPO-
THBOJIEKAIEMY JAHHON CTOPOHE.
o N—
131. IlocTpoiiTe NpAMOYrOJbHUK:

1) mo suaroHasu M PasHOCTH JBYX CTOPOH;
2) o nepuMeTpy U AMArOHaIN;
3) 1O HmepUMeTPy U YTy MEXY AHaroHaIsAMUI.

132,

133.

134.

YnpaxHeHus AN NOBTOPEHUSA

B Tpeyronpuuke ABC ussectHo, uyro ZC = 48°, orpesku AK u BM — ero
BbIcOTBI. Hatinure yron mexay npsmeimvu AK u BM.

Ha cropoue AC Ttpeyronpuuka ABC ormermau Touky D Tak, 4To
ZA = ZCBD. Haiinure yron ABC, ecim Tpeyronpauku ABD u BCD emgé
HMEIOT PaBHBIE YIJIbI.

Orpesok AD — 6uccexkrpuca Tpeyronbauka ABC. Uepes Touky C npose-
JieHa IpsMas, KOTopas IapauieabHa npsamoir AD u nepecekaeT npsamyio
AB B Touke E. Onpegennre suj tpeyronbauka ACE.

135.

Ha6nopawrte, pucyire,
KOHCTpyupyinte, daHTasupymnrte

Ha minockoctu ormermmm 1000 Touek. JJoOKaKuTe, YTO CYIMIECTBYET Mps-
Masg, OTHOCHUTEJIBbHO KOTOPOH B KaXJOW IOJYIUIOCKOCTH JEeXaT II0
500 Touek.
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§ 5. Pom6

Brr yxe 3HAaeTe, 4TO NPAMOYTOJLHUK — 3TO YACTHBIM BUJ HapaleIorpam-
Ma. [ToznakoMumcs emé ¢ OHUM BUJOM IapajuielorpaMMa — poMOOM.

OnpepeneHue

Pom60oM Ha3bIBalOT NapannenorpamMmm, y KOToporo Bce cTopo-
Hbl paBHbl.

Ha pucynke 47 nzo6paxén pom6 ABCD. Puc. 47

W3 onpenenenus ciemyer, 4To poMd 006-
JajaeT BCEMH CBOMCTBAMHU MapalIeIOTPaMMa:
6 pombe mnpomusonexcauue Yzivl PASHbL,
ouazonaiu mMouKkou nepeceuerust OeNsAMCs
nonoaam.

OpHako poMb UMEET U CBOM OCOOBIE CBOI- A D

CTBa.

Teopema 5.1

OuaroHanu pom6a nepneHAUKyIsPHblI U SIBASIIOTCA GUCCEK-
TpUcamm ero yrios.

[lokasaTenbcTBO
Ha pucynke 48 nsobpaxén pom6 ABCD, Puc. 48
JMAroHaJi KOTOPOro rnepecekaiorcs B Touke O.

Joxkaxewm, uro BD 1 ACu LABO = ZCBO.

Tak kak 1o ompezereHuIo pomba BCE €ro Av ¢
CTOPOHBI paBHbI, TO TpeyroabHuk ABC — pasHo- V
6expennslii (AB = BC). Ilo cBoiicTBy nuarona- o
ageit mapawienorpamma AO = OC. Torza otpe- A
3ok BO sasisercs meauaHoii tpeyronbauka ABC, A D

a 3HAYUT, U BBICOTOM U GHCCEKTPUCOI 3TOTO Tpe-
yrosnbuuka. Ciaenosarensno, BD 1 ACu ZABO =
=/ZCBO. «

Pacrio3naBaTh poMObI Cpeiy MAPALICJOrPAMMOB ITO3BOJISIET HE TOJIBKO
onpezaeaeHne poM6a, HO U CJAEAYIOIUE ABE TEOPEMBI, KOTOPbIEC HA3BIBAIOT IIPH-
3HaKaMu pomba.

©

Teopema 5.2

Ecnu amaroHanu napaanenorpamma nepneHauUKyIsipHbl, TO
3TOT NapannenorpaMmm — pomo.
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© Teopema 5.3

~

Ecnu anaroHanb napannenorpamMmma iBAieTC GUCCEKTPUCOM
ero yraa, To 3TOT napasjienorpamm — pomo6.

,Z[OKa)KI/ITC 9T TEOPEMbBI CaAMOCTOATC/IbHO.

1. Kakyto ¢urypy HasbiBaloT pomoom?

2. Kakumu cBolcTeamm obnagaet pom6?

3. Kakumu ocobbiMu cBOCcTBaMM obnagatoT guaroHanv pomba?

4. Mo KakMM Npu3HakaM MOXHO YCTaHOBWUTb, YTO MapannenorpamMm siBns-
eTcs poMbom?

( @ npakrtuueckue sagauus

o

136.

Haueprure poM6 co croponoii 5 cm u yriiom 40°. ITpoBeaure aBe BbICOTHI
U3 BEPILINHBI €0 OCTPOrO yIJIa U JBE BBICOTHI U3 BEPIINHBI TYIIOTO YIJIA.

( YnpaxkHeHus
0 N\

(j) 137.
j) 138.

139.
140.
141.
142.
143.
144.
145.

146.

147.

Jlokaxkure, 4TO €CJIU JiBE COCEJHUE CTOPOHBI IIa-
paJlIeIorpaMMa PaBHBI, TO OH SIBISETCS POMOOM.
JlokaskuTe, 9TO Y4eThIPEXYTONbHUK, BCE CTOPOHBI A
KOTOPOTO PaBHBI, SIBJISIETCS POMOOM.

Jnaronans AC pomba ABCD (puc. 49) o6pasyer
co croponoit AD yron 42°. Haiigure Bce yribl B D
pomoa.

B pom6e ABCD usBectno, uro ZC = 140°, a aua-
roHanm nepecekaiorca B Touke O. Haiiaure yribt C
tpeyrosibanka AOB.
Opna u3 JuaroHaueil pom6a pasHa ero cropose. Haiiaure yribr pomoa.
Haiigure yriel pom6a, ecam ero rnepuMeTp paseH 24 cM, a BbICOTA pPaBHA
3 om.

Haiinure nepumerp pom6a ABCD, ecin LA =60°, BD =9 cm.

Yron D pom6a ABCD B 8 pa3 6onbme yria CAD. Haiiqure ZBAD.
Yripl, KOTOpPBIE CTOPOHA POMGA OOPA3YET C €ro JUATOHATSAMH, OTHOCITCS
kak 2 : 7. Haitaure yriusr pomoa.

Touku M u K — coorBercTBeHHO cepeaunnl ctopon AB u BC powm-
6a ABCD. Jloxaxure, uro MD = KD.

Touku E u F — coorBercTBeHHO cepenunbl cropoH BC u CD powm-
6a ABCD. JJoxaxure, uro LEAC = LZFAC.

Puc. 49
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148. Jloxaxure, 9YTO BBICOTBI pOMOA PABHBL.
Y] —

149. Bricora pom6a, NpOBEAEHHAS U3 BEPUIMHLI €70 TYIIOTO yIJIa, JEJIUT CTOPO-
Hy pomb6a nonojgam. MeHbImas guaroHaab pom6a pasHa 4 cm. Haiigure yr-
JIBI U TIEPUMETP poMoa.

150. JlokaxuTe, 4TO JUAroHajb PoM06a JEIUT IOIO0JaM YIoJ MEX/Y BBICOTAMU
pomb6a, IPOBEAEHHBIMH U3 TOM K€ BEPIINHBI, YTO U AUATOHAIIb.

151. Ha croponax AB u AD pom6a ABCD ornoxeHnsl paBHble oTpe3ku AE
n AF coorsercrBenno. Jokaxure, uro LCEF = ZCFE.

152. Orpesok AM — 6uccexrpuca tpeyroibanka ABC. Yepes Touky M npose-
J€HBI IpsiMasi, naparieabHas cropone AC u nepecexaomnias cropony AB
B Touke K, 1 npsMas, napauieabHas ctopoHe AB u nepecekaomas cTo-
pony AC B Touke D. Jlokaxure, uto AM 1 DK.

153. buccexrpucer yrmos A u B mapamnenorpamvma ABCD mnepecekaior ero
cropousl BC u AD B Toukax I'u E coorBercTBeHHO. Olipeenure BUJ de-
TeIpéxyroubuuka ABFE.

154. B Tpeyronsauxe ABC npoBenéH cepeJuHHBIA HNEPICHIUKYISP €ro Ouc-
cexrpucel BD, xoropslit nepecexaer cropousl AB u BC B toukax K u P
cooTBeTcTBeHHO. Onpezenure BUJ deTbipéxyroabHuka BKDP.

155. Ilocrpoiite pomo:

1) mo cropone u yriy;
2) 1o ABYM AMArOHAJAM;
3) 1o BBICOTE U YIIIy.

156. ITocrpoiite pomo:

1) mo cropone u amaronany;
2) 1Mo BBICOTE U JUATOHAIIU.
R —

157. B npsamoyronpnuxke ABCD ussectno, uro AD =9 cm, ZBDA = 30°. Ha
croporax BC u AD ormerunn coorBerctseHHo Touku M u K Tak, 4ro
obpasopaicsa pom6 AMCK. Haiiure cTOpoHy 3TOro pomoa.

158. IlocTpoiiTe poM6 IO JAUATOHATH U yIrJay poMba, BEpIIMHA KOTOPOTO IpU-
HQUIEKUAT 3TON JIMarOHaJIN.

159. ITocTpoiiTe poM6 IO JUArOHAJIU U IPOTHBOJICKAINIEMY €i yIiIy poMoa.

O N—
160. Ilocrpoiite pomo:

1) mo cymme puaronaseil U yriy MeskIy JHArOHAJIBIO U CTOPOHOI;
2) Mo OCTpPOMY yIJIy M Pa3HOCTHU JAMATrOHAJIEHH;

3) mo ocTpoMmy yriy U cyMMe CTOPOHBI M BBICOTBI;

4) MO CTOPOHE U CyMMe€ JHaroHaIel;

5) mo Tynmomy yriy m cymMme JiparoHasei;

6) 10 CTOPOHE U PA3HOCTU JUATOHAJICH.
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161.

Hanbr Touku M, N n K. Ilocrpotite pom6 ABCD Tak, utoon! Touka M
6bL1a cepenuHoil croponbl AB, a Touku N u K — OCHOBAaHUSIMU BBICOT,
IpOBEeAEHHBIX U3 BepmuHbI B k cropone AD u n3 Bepmmnel D k cTopo-
He BC cOOTBETCTBEHHO.

€D ynpaxuenns ana noBTOpeHus

162.

163.

Ha croponax yria ¢ BepmMHOI B TOYKe A OTJIOXEHbI PaBHBIE OTPE3KU
AB u AC. Yepes toukn B u C npoBeieHbI IpsIMbIE, II€PIICHUKYISPHbIC
croponam AB n AC coOTBETCTBEHHO, KOTOpPBIE IlepeceKkaioTcs B Touke D.
Joxaxure, uro ayd AD sBiasiercsa 6uccexrpucoit yria BAC.

Ha npogomxenun croponst AC tpeyronbauka ABC 3a Touky A ormeru-
su touky D rak, yro AD = AB, a Ha IPOJOJIKEHUH 3TOH CTOPOHBI 34 TOY-
ky C — Touky E Tak, uro CE = BC. HaliguTe yribl ¥ IepUMeTp TPEyrob-
nuka ABC, ecin DE =18 em, ZBDA =15°, ZBEC = 36°.

164.

Ha6awopanre, pucymnre,
KOHCTPYUpyinte, daHTasupymre

Ha 6ymare B kieTky BbIOpasu nponssoibHO 100 kinerok. Jlokaxure, 9To
Cpeau HUX MOKHO HalTH He MeHee 25 KJIeTOK, He UMEIOIUX OOIMUX TOYEK.

§ 6. KBagpar

@

OnpepeneHue

Puc. 50
Ha pucynke 50 nzo6paxén kpagpar ABCD. B C
W3 onpexnenenns ciaemyer, 9TO KBaJpaT — 3TO POMO, [] ]
Yy KOTOPOTO BCE YIJIbI paBHbI. 3HAYUT, KBaJpaT ABIAETCH Ya-
CTHBIM BUJIOM M IPSMOYTOJbHUKA, U POMOA. ITO WLTIOCTPU-
pyeT cxema, usobpaxénHas Ha pucyHke 1. Ilostomy kBag:- ad Hp

paT obyagaeT BCEMU CBOMCTBAMH IPSIMOYTOJIbHUKA U POMOA.

KBaapatom HasbiBalOT NPSAMOYroJ/ibHUK, Y KOTOPOro Bce CTo-
POHbI paBHbI.

Orciona cieayer, 4To 8ce Yyeabl Keaopama npsimvie; OUAZOHANU K8aOpama
PpasivL, NePREHOUKYIAPHBL U ACIAIOMCA OUCCEKMPUCAMU €20 Y208,

1. Kakyto ¢urypy Ha3sbiBalOT KBagpaToM?
2. Kakon pomb siBnsieTcst KBagpaTtom?
3. Kaknmu cBomictBamMun obnagaet kBagpat?
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( YnpaxkHeHus

o

? 165.
S) 166.

167.

168.

JlokaxXuTe, 9TO €I OJUH U3 YIJIOB poMOa IPSIMOM, TO 3TOT POMG SIBJIs-
€TCsl KBAJPaTOM.

JlokaxxuTe, 9TO €CIH JBE COCEJHUE CTOPOHBI MIPSMOYTOJbHUKA PABHBI, TO
STOT MPSMOYTOJBHUK SBJISETCS KBAJAPATOM.

Juaronans BD xBagpata ABCD pasna 5 cm. Kakoa jimHa auarona-
mu AC? Yemy pasusl yrisl Tpeyroabauka AOB, rae Touka O — Touka Ie-
pecedeHus JUaroHaeil Kpajapara?

Ha cropone BC kBagpara ABCD (puc. 52) ormernin Touky K Tak, 9To
ZAKB = 74°. Haiinure ZCAK.

Puc. 51 Puc. 52

MpsiMoyrosib-
HUKHK

KBagpatbl

169.

170.

Ha cropoune BC xBagpara ABCD ormermnu Touky K Tak, uro AK = 2BK.
Hatinure ZKAD.
Bepno 1 yreepxaenue:

1) mo6oii kxBagpaT SIBJISETCS HAPALICIOTPAMMOM;

2) 1106011 pOMO SIBJISIETCSI KBAAPATOM;

3) M060Ii IPAMOYTOJBHUK SABJISETCSA KBaJPaTOM;

4) mo60IT KBapaT ABISETCA IPSAMOYTOJTbHIKOM;

5) M1060iT KBaApAT SIBJISIETCS POMOOM;

6) ecqu AMArOHATM YETHIPEXYrOAbHUKA PABHBI, TO OH SIBISIETCS IPSMO-
YTOJIbHUKOM;

7) ecay AMArOHAIN YeThIPEXYrONbHUKA IIEPIECHANKYISPHBI, TO OH SIBJIS-
ercst poMoom;

8) cymecTByeT poMO, KOTOPBII SIBISETCS IPSIMOYTOJIbHUKOM;

9) cymecTByeT KBaJipaT, KOTOPBIH HE ABIAETCA POMOOM;
10) ecmm qraronany 4eTHIPEXYTONbHUKA HE MEPIEHUKYISAPHBI, TO OH He
SABJIAETCA POMOOM;
11) ecsm quaronany mapasiesorpaMmMa He paBHBI, TO OH HE ABJISETCS Nps-
MOYTOJIbBHIKOM;
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IS —
171.

172.

173.

174.

175.

176.

177.

178.
T
179.
180.
181.

T
182.

12) ecim pparoHasb IPSMOYrOJIBHHUKA JEJIUT €TO YroJl IOIOJIAM, TO 3TOT
MPSAMOYTOJIBHUK SIBJISETCA KBaJAPATOM?

Uepes BepLUIMHBI KBAJpaTa IPOBEACHBI IIPSIMbIE, IIApa/UICIbHbIE €ro Aua-
roHaIssM. JIOKaKUTe, UYTO TOUKU IEPECCUYCHUS ITUX IMPSIMBIX SIBJISIOTCS
BEPIIMHAMU KBaJpaTa.

B npsiMOyroipbHOM TpeyrosibHUKE 4epe3 TOUKy IepecedeHus GHUCCeKTpu-
CBI IIPSIMOTO yIJIa U 'MIIOTEHY3bl IIPOBEJEHBI MPAMbIE, Iapa/UleJbHbIE Ka-
teraM. Jlokaxkure, 4TO OGPA3OBABIIMIICSA YETBIPEXYTOJBHUK SIBISETCS
KBAJPATOM.

Toukn M, K, N, P ABISIOTCS COOTBETCTBEHHO CE€PEAUHAMU CTOPOH AB,
BC, CD n AD xsagpara ABCD. Jlokaxure, uto deTbpéxyronpauk MKNP —
KBaJIparT.

B rpeyromsunuke ABC ussectno, uro ZC = 90°, AC = BC = 14 cm. [Ise
cropousl kBagpara CDEF nexat na xarerax tpeyroabsnuka ABC, a Bep-
muna £ npunamiexxur runorenyse AB. Haiinure nepumerp KBaapa-
ta CDEF.

B kBagpare ABCD ormernmu touky M Tak, uyro TpeyronbHuk AMB —
paBHOCTOpOHHMI. Jlokaxure, yro TpeyroabHuk CMD — pasHOGex-
PEHHDII.
Jlokaxkurte, 4TO €CaU JUArOHaIM I1a- Puc. 53
pajLIesorpaMMa paBHBI U IEPIICH-
JUKYJIAPHBI, TO 3TOT IAPaJIEIO- B C

IpaMM SIBJISI€TCS KBaJPaTOM. N K
Yetnipéxyromsauku ABCD, DEFM, Q_ T
MNKL, LPOS, SQTV — xBanparsl S
(puc. 53). Haiigure cymmy JUIMH CTO- A
POH KBaApaToOB, KOTOPbIEC HE JICKAT
Ha npsmour AV, eciu mpinHa oTpes-
ka AV pasHa 16 cm. P o
ITocTpoiiTe KBagpar 1o ero CTOpPoHe.

I
<
~

Jlokaxure, 4TO TOYKU I€PECEYECHUs OUCCEKTPHC YIJIOB MPSMOYTOJbHHKA,
He SABJISIONIETOCH KBAJPATOM, SIBJIAIOTCS BEPIIMHAME KBapaTa.

Bepumnubsr M n K paBHOcTOpoHHero TpeyroiabHuka AMK npunamiexar
croponam BC u CD xksagpara ABCD. Jlokaxure, uro MK | BD.

Hanpr Toukn M u K. Ilocrpoiite xBagpat ABCD Ttak, uto6nr Touka M
6bLIa cepeauHor croponsl AB, a Touka K — cepenunoii cropoust BC.

Yepes NpousBOIbHYIO TOUKY, IPUHAIEKAILYIO KBAJPaTy, IIPOBEACHDI JIBE
HepIEeHUKYIAPHbBIE IPSIMbBIE, Ka)K/[as U3 KOTOPBIX IE€PECEKAET J[BE IPOTU-
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183.

184.

185.

BOJICKAIE CTOPOHBI KBajpara. JJOKOKHUTE, 9TO OTPE3KU STUX HPSAMBIX,
HIpHUHAICKAIINE KBAJPATY, PABHBI.

ITocTportiTe kBagpar:

1) mo cymme AMaroHaIM ¥ CTOPOHBI;

2) 110 PasHOCTU AUATOHAIN U CTOPOHBI.

B xBagpare ABCD ormeuena touka O Tak, uro ZOAD = ZODA = 15°.
Hoxasxmure, uro TpeyronbHuk BOC — paBHOCTOPOHHMUIA.

Ha croponax BC u CD xBagpara ABCD ormeuens! Touku M u E Taxk,
uto yriael BAM n MAE pasnbl. Jlokaxure, uro AE = BM + DE.

€D ynpaxneuns ans nosTopeHus

186. Ha pucynke b4 AB || CD, AB = AE, CD = CE. Jlokaxure, uro BE 1 DE.
187. Ha pucyuxke 55 EF | AD, BF = KF, CF = DF. Jloxaxure, uro EF || BC.
HaGniopawrte, pucyinre,
KOHCTpyupy#iTe, paHTasupynrte
188. Pacnosoxure Ha IUIOCKOCTU BOCEMb TOUYEK TAK, YTOOBI HA CEPEAUMHHOM
HEePIEHANKY/ISPe JTI060T0 OTPe3Ka ¢ KOHI[AMH B 3THX TOYKAX JIEKAIU POB-
HO JIBE€ U3 3TUX TOYEK.
§ 7. CpegHASa NUHUSA TPEYroJibHUKA
©® OnpepeneHue
CpepHei NUHUEN TpeyrosibHUKa Ha3biBalOT OTPE30K, Coefiu-
HAIOLWMKWA cepefnuHbl ABYX €ro CTOPOH.
Ha pucynke 56 orpesku MN, NE, EM — cpejHue ITUHAM TPEYrojbHU-
ka ABC.
Puc. 54 Puc. 55 Puc. 56
B B C B
D E K M N
1l A } 1
A — ¢ a4 D K E ¢
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© Teopema 7.1
CpegHas NIMHUA TPeyrojibHUKa, coefjuHsIoWas cepeauHbl
ABYX €ero CTOpoH, napauiejibHa TpeTbei CTOPOHE U paBHa eé

NoNoBUHeE.

[oka3aTtenbcTBO

IIycte MN — cpeaHsist IUHUS TPEYTOJbHU- Puc. 57
ka ABC (puc. 57). Jlokaxem, uro MN | AC
n MN =3 AC. z

Ha npsmoit MN ormerum Touky E Tak, 4To f%x\
MN = NE (cm. puc. 57). Coeananm Touku E u C. )Yy — NQ % E
ITockosbky TOuka N SIBASETCSI CEPEAHHON OTpe3- 4
ka BC, To BN = NC. Kpowme Toro, yriasl 1 u 2 pas-
Hbl KaK BepTukaibHble. CieJ0oBaTEJbHO, Tpe- A C

yroapHuku MBN u ECN paBHBI 110 IEPBOMY IIPU-
3HAKy paBeHCTBA TpeyroabHuKkoB. Orciona MB = EC u £3 = £4. YaursiBas, 4T0
AM = MB, nonyanm: EC = AM. Yribl 3 1 4 ABISIOTCS HAKPECT JICKAMMMHU IIPU
upsimbix AB u EC u cexymeit BC. Torpa AB || EC.

Takum o6pazom, B uetbipéxyronbauke AMEC croponst AM n EC napai-
JenbHbl U paBHbL. CregoBaTesnbHO, 10 TeopeMme 3.2 yersipéxyronbHuk AMEC
spisiercs: napaieaorpammom. Orcioga ME || AC, 1. e. MN || AC.

Taxxxe ME = AC. Tak xak MN =%ME, To MN =%AC. <

j) 3aaaya. /lokaxkure, 9TO CEPEJUHBI CTOPOH YETBIPEXYTOTbHUKA SBJISIOTCS
BEPIIMHAMU IIapa/LIEIOrPaMMa.
Pewenne. B uersipéxyroabuuxe ABCD Puc. 58

touku M, N, K u P — cepeaunsl cropon AB, BC,
CD u AD coorsercrBeHHO (puc. 58).

Otpesok MN — cpejpHssi TUHUSI TPEYroJib-
Huka ABC. Ilo cBolicTBY cpeaHell JUHUU

MN | ACu MN = %AC.

Otpesok PK — cpenHsis JUHHUS TPEYroJb-
nuka ADC. Ilo cBoiicTBY cpeAHell JuHUU

PK | ACu PK = %AC.
Tak xkak MN | AC u PK | AC, to MN | PK.

U3 Toro, uro MN = %AC u PK = %AC, noaygaem: MN = PK = %AC.

40



Crnenosarennno, B uetbipéxyronbuuke MNKP croponst MN u PK pasHbBI
U MapajuleIbHbl, a 3HAYNT, 9eThIpEXyronbHuKk MNKP — napaienrorpamm. <

¢ 7 1. Y70 Ha3bIBalOT cpefHelr NMHMEeN TpeyrofibH1Ka?
2. CKONbKO CpeaHUX NIMHUIA MOXHO NMPOBECTU B TPeyrofibHnKe?
3. Kaknmu cBoncTBamMu obnagaeTt cpefHsas NMHUS TpeyrosbHuKa?

[ YnpaHeHus
T o N\

189. dAminsercs su orpesok MK cpenueit munueit peyroasnuka ABC (puc. 59)?

190. Asnsercsa ma orpesok EF cpenneit imuaueii Tpeyroabauka MKP (puc. 60)?

191. Orpesku DE u DF — cpeanue nuaun tpeyronbauka ABC (puc. 61). fs-
nsgerca i orpe3ok EF cpepneli IMHAEH 3TOrO TPeyroabHuKa?

Puc. 59 Puc. 60 Puc. 61
K B
2 cm
F D E
3cMm
M Becm E 5om L A T C

192. Croponnl TpeyrosbHUKA paBHLI 6 cM, 8 cm 1 12 cm. Hatigure cpegnue -
HUU 3TOTO TPEYroJIbHUKA.

193. Touku M u K — cepeaunnl cropoH AB u AC Tpeyroapauka ABC coor-
BercTBeHHO. Hailinure mepumerp Ttpeyronbhuka ABC, ecim nepumerp
tpeyroabanka MAK pasen 17 cm.

194. JlokaxuTe, 4TO NEPUMETP TPEYrOJIbHUKA, CTOPOHBLI KOTOPOTO ABJSIOTCS
cpeHUMU JUHUAME TpeyroabHuka ABC, paBeH IOJOBUHE IEpUMETPA
tpeyronbauka ABC.

195. Omnpenenure BUJ TPEYTOJIbHUKA, B KOTOPOM CPEJHUE JUHUU PABHDBI MEX-
ay coGoil.

196. Jloxaxure, 4TO CpeJHUE JUHUU TPEYrOJbHUKA Pa30UBAIOT €rO HA YEThIpe
PaBHBIX TPEYTOJbHUKA.

197. Touku E u F gBIsIoTCS COOTBETCTBEHHO cepeauHamu ctopon AB u BC
tpeyroasanka ABC. Haiiqure cropony AC, ecin ona Ha 7 ¢cM 6osbine OT-
peska EF.

198. Jlokaxwure, uro cpeanas munus DE tpeyrompauka ABC (touku D n E
npuHayieskar croponaMm AB u BC coOoTBeTCTBEHHO) U ero Meauana BM
TOYKOH IepecedeHns JeIATCS MOIOMaM.

199. Joxaxure, yro BbicoTa AM Tpeyronpnuka ABC neprneHaukyJIsspHa €ro
CpeaHell JIMHUY, coeauHsiomen cepeaunnl cropod AB u AC.
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200. Haiigure yriabl TPEYrOJbHHUKA, ABE CPEAHUE JUHUM KOTOPOTO PABHBI
U IIEePIIeH/IUKYISAPHBL.

201. Cpeansa IUHUSA PAaBHOOEIPEHHOTO TPEYTOIbHUKA, apajliebHas OCHOBA-
HHIO, paBHa 6 cM. HaiiznTe cTOpOHBI JaHHOTO TPEYroJbHUKA, €CJIA €TO IIe-
pumMeTp paseH 46 cm.

202. Cymma jguaroHajeil 4eThIPEXyroabHUKa paBHa 28 cm. Haiiqure nepumerp
YEeTBIPEXYTOJbHUKA, BEPIIMHBI KOTOPOTO SBJISAIOTCS CEPEJIUHAMU CTOPOH
JAHHOTO YETBIPEXYTrOJIbHUKA.

203. BepmuHaMu YeTBIPEXYTOJALHHUKA SIBJISIOTCS CEPEAMHBI CTOPOH pomba
¢ qmaroHasamu 8 cM u 14 cm. Onpezpennre B 4ETHIPEXYTOIbHUKA U HAN-
JHTE €rO CTOPOHBI.

204. BepmuHaMM 4YeTBIPEXYTOJbHUKA SBJAAIOTCHA CEPEJAUHBI CTOPOH IPAMO-
YyroJbHMKa ¢ JuaroHanbio 12 cm. Onpegenurte BUJA YETBIPEXYTOJTbHUKA
U HaliJuTe €ro CTOPOHLL.

205. JloxkaxuTe, 4TO BEPIIMHBI TPEYrOJIbHUKA PAaBHOYJAJIEHBI OT NPAMOM, Ha
KOTOPOM JIEKUT €ro CpeHss JUHUS.

IR —

206. Ha croponax AB u BC tpeyronpuunka ABC oTMeueHbl COOTBETCTBEHHO
Toukn M u K rtax, yuro AM = 3BM, CK = 3BK. Jlokaxure, 4TO
MK || AC, u maiinure MK, eciiu AC = 16 cm.

207. Yruet BAD u BCE — Baemnue yrisl Tpeyronbanka ABC. 13 Bepumnaer B
nposezieHbl nepneHaukyasapel BM n BK k 6uccekrpucam yrios BAD
n BCE coorserctBenHo. Haiinure orpesok MK, ecium nmepumerp Tpe-
yronbauka ABC pasen 18 cm.

208. IlocTpoiiTe TpeyroJbHHUK IO CEPEAUHAM TPEX €r0 CTOPOH.

209. IlocTpoiiTe mapasieJorpaMm IO CEPeJUHaM TPEX €ero CTOPOH.

E ) -

210. /lmaroHasu BBIIYKJIOTrOo 4YeThIpéxyroapHuka ABCD nepreHIuKyIspHBL.
Yepes cepeaunnsl ctopon AB n AD mnpoBeaeHbI IpsiMble, MEPIEHINKY-
Jsipuble coorBeTcTBeHHO cTopoHam DC u BC. Jlokaxkure, 4TO TOUYKA IIe-
pecedeHus MPOBEAEHHBIX IPAMBIX HPUHAICKUAT npamoit AC.

211. Croponnt AB u CD semyknoro yetsipéxyronbauka ABCD pasnbl. Uepes

cepenunbl guaronaneil AC u BD nposeznena npsiMasi, KOTopas Iepeceka-
et cropousl AB u CD B Toukax M u N coorBercTBeHHO. JlOKakUTE, 94TO

ZBMN = ZCNM.

( € ynpamuenus ans nosTopeHns

212.

K oxpyxuocru ¢ nenrpom O uepes Touky C nposeznens! kacareabusie CA
u CB (A u B — rouku xacanus). Orpe3ox AD — puaMeTp OKPYKHOCTH.
Jloxkaxnre, uto BD || CO.
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213. B rpeyronpuuke ABC ussecrno, uro AB = BC, ZB = 32°, AK — G6uccexk-
Tpuca TpeyroapHuka. Yepes Touxky K mposejieHa npsaMas, mapauleabHas
AB, xoropas nepecekaer cropony AC B Touxe M. Haiinure yron AKM.

214. JInaronans BD napamrenorpamma ABCD sgBnsieTcss €ro BBICOTOI U paBHA
cropone BC. Haiigure cropony CD mapaurenorpamma, ecau Ttodka B
yranena ot npamoir CD Ha 4 cm.

Ha6nwpaite, pucyire,

KOHCTpyupymnte, aHTasupymre

215. IlaTp ToYek mpUHAAIE]KAT PABHOCTOPOHHEMY TPEYrOJbHHUKY, CTOPOHA KO-
Toporo pasHa 1 cm. /lokaxkuTe, 94TO U3 3TUX TOYEK MOKHO BBIOpATh JIBE,
paccTogHne MeKTy KOTopeiMu He 6osee 0,5 cm.

§ 8. Tpaneuusa

© Onpepenenue
Tpaneuueid Ha3bIBAOT YeTbIPEXYroJibHUK, Y KOTOPOro aBe
CTOPOHDbI NapannenbHbl, a ABe Apyrue He napaniesibHbl.

Kasknplil 13 4eThIpEXYTOJIBHUKOB, N300paskEHHBIX HA PUCYHKe 62, sIBIseT-
cd Tparenuen.

ITapanienbHbIE CTOPOHBI TPANIEIMN HA3bIBAIOT OCHOBAHUAMH, 2 HEMapaJl-
JieTbHbIe — GOKOBBIMH CTOpOoHamu (puc. 63).

Puc. 62 Puc. 63
OcHoBaHue
B M

C N & o & o
o o
o9 o9
s 3
B85 85

A D E P
OcHoBaHue

B rpaneruu ABCD (BC || AD) yrast A u D HasplBaOT yriaaMu npu oc-

HoBauuu AD, a yribl B u C — yrinamu npu ocHoBanuu BC.

©® OnpepeneHue

BbicoToi Tpaneuun Ha3bIBalOT NepneHAUKYNap, onyLweHHbIn
U3 NGO TOYKU NPAMOMN, coaepKalled OAHO U3 OCHOBaHUM,
Ha npsaMylo, coAepiKallyio Apyroe ocHoBaHue.
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Ha pucynxke 64 xaxneni us orpeskos BM, EF, DK, PQ saBisercsi BbICO-
toii Tpanenm ABCD. JITMHBI 3THUX OTPE3KOB PaBHBLI PACCTOSHHUIO MEXKAy Ia-
pawtenpubivu npsymeiMu BC u AD. Tloatomy BM = EF = DK = PQ.

Puc. 64 Puc. 65 Puc. 66
B E C K Q
T B C B o
1
A M F D P A DA D

Ha pucynke 65 nzobpaxkena
tpanenus ABCD, y xoTopoil 60Ko-
Boie ctopoHbl AB n CD pasnbl. Ta-
KyIO TpaleIuio Ha3bIBAIOT PaBHOGO-
KOM I paBHOGEIPEeHHOM.

Ecim 6oxoBast cropoHa Tpare-
UM SIBJISIETCSI €€ BBLICOTOI, TO Ta- MNapannenorpamml
KyIO TpalelUiO Ha3bIBAIOT IPSAMO-
yrousHoii (puc. 66).

Tpanmenuss — 3TO 4YacTHBIR
BUJ| 4eThIpEéxyroapHuka. CBa3b Me-
KTy YETBIPEXYTOTbHUKAMHI U UX Ya-
CTHBIMHM BHUJAMU IIOKa3aHA Ha pU-

cyHke 67.

Puc. 67

YeTbIPEXYTroNbHUKM

‘ @

Onpepenenue

CpeaHei nuHuen TpaneuuMuM Ha3biBalOT OTPE30K, COEUHAIO-
WK cepefnHbl €€ GOKOBbIX CTOPOH.

Ha pucynke 68 orpesox MN — cpenuss sunus tpaneruu ABCD.

Teopema 8.1
CpepHsaa NUHUA Tpanewuuu napasie/ibHa OCHOBAHUAM U paB-
Ha UX noaycymme.

[Joka3aTtenbcTBO
ITycte MN — cpepnsasa munnsa tpaneruu ABCD (puc. 69). /lokaxkem, 9To

MN || AD u MN = %(AD + BC).
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Puc. 68 Puc. 69

ITposeaém npsimyio BN u Touky eé nepecedenus ¢ npsimoit AD 0603Ha-
quM OykBoii L.

ITockoubky Touka N — cepenuna orpeska CD, ro CN = ND. Kpome Toro,
yrael 1 1 2 paBHBI Kak BEPTUKaJIbHbBIE, 4 YIJIbI 3 U 4 paBHBI KaK HAKPECT JIeXkKa-
muye npu rmapauienbHbix npsameix BC u AE n cexymeit CD. CrenoBarenbHo,
tpeyroapHuky BCN u EDN paBHBI 10 BTOPOMY IIPU3HAKY PABEHCTBA TPEYrOJIb-
HukoB. Orcioga BC = DE u BN = NE. Torga orpesox MN — cpexnHsisi TuHUS
tpeyronbuuka ABE. U3 sroro caepyer, uro MN | AE, 1. e. MN | AD,

u MN = éAE. Nmeem:

MN =%AE - %(AD+DE) :%(AD+BC). <

3apava (cBOWCTBa paBHOGOKOW Tpaneuuu). Jloxaxure, 94TO B paBHOOO-
KOH Tpanenuu:

1) yroael mpu Kask0M OCHOBAHHMH PaBHBI;

2) AUaroHa M paBHBI;

3) BbICOTA Tpamnenuu, NpoBeAEHHAs U3 BEPHIMHBI TYIIOTO YIJIA, JEJIUT
OCHOBAHUE TPAICIUM Ha JBa OTPE3Ka, MEHbIIUI U3 KOTOPBIX paBEH IOIypas-
HOCTH OCHOBAHUM, a GOJBIIMN — IIOJIyCyMME€ OCHOBAHUH (CpejHel JMHUHU
Tpamnenun).

Pewenune. Paccmorpum pasHoGokyio Tpaneruio ABCD (AB = CD).

1) ITposeném BericOTBI BM un CK

(puc. 70). Tak xax AB = CD u BM = CK, t0 Puc. 70
npsiMoyroJbnbie TpeyronbHuku AMB n DKC B c
PaBHBI IO KaTeTy u rumoreHyde. Torga
LA =ZD.

Nmeem: LA =24D, ZA + LZABC = 180°,
/D + #DCB =180°. Cneposarensuo, ZABC = A 1\; fK D
=«ZDCB.
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(puc. 71).

abl BAD n CDA paBHbI Kax yIjibl IPU OCHOBAHUY
paBHOGOKOU Tpamnernuu. CreLoBaTeIbHO, TPEYroJib-
Hukn ACD n DBA paBHBI 11O JIByM CTOPOHAM M YT-
ay mexay anmu. Torma AC = BD.

2) Paccmorpum tpeyroapuukn ACD u DBA Puc. 71

HNmeem: AB = CD, AD — obmas cTtopoHa, yr- B C

A ' D

3) B uersipéxyroapauke BMKC (cm. puc. 70)

BM | CK, BC || MK, ZBMK — upsmoii. C1ex0BaTeIbHO, TOT Y€ ThIPEXYTOIb-
HUK — npsMoyroibauk. Orciona MK = BC.

Torma

~J

N3 pasencrsa Tpeyroapnukos AMB u DKC cnepyer, uro AM = KD.

AM:AD—QMKZAD;BC;

MD:AD_AMZAD_AD;BC=2AD—/21D+BC:AD;BC.

|

=

. Kakon yeTbipéxyronbHuMK Ha3blBaloOT Tpaneumemn?

. Kakne ctopoHbl Tpaneummn HasbiBalOT OCHOBaHUAMMU? BoKoBbIMU CTOpO-
Hamun?

. YTo Ha3bIBalOT BbICOTOM Tpaneummn?

. Kakne cywecrBytoT Buabl Tpaneunii?

Kakyto Tpaneumto Ha3blBaloT paBHOOOKON?

. Kakyto Tpaneuuto Ha3biBalOT NPAMOYrofbHON?

. YTo Ha3bIBalOT cpefHen NIMHMEN Tpaneunm?

. Chopmynupyinte TeopeMy O CBOMCTBAX CPefHEN NUHUM TpaneLumu.

. ChopmynupyinTe CBOCTBa paBHOOOKOM TpaneLumu.

N

CONOUPW

( @ npaktuueckue sagauus

Y -
216.

217.

Haueprure no xi1eTkam TeTpaju Tpanenuio:

1) paBHOGOKYIO;

2) NpAMOYTOJIbHYIO;

3) He ABIAIONYIOCA HU MPAMOYIOJbHOM, HU PaBHOOOKOIH;

4) y KOTOpPOHl OJZMH M3 YIJIOB NP OCHOBAaHUHU OCTPBIH, a JAPyroil —
TYIIOM.

[Tepepucyiite B TeTpajb PUCYHOK 72, HPOBEJAUTE BBICOTHI TPAIEIMHU,
OJHUM U3 KOHIIOB KOTOPBIX SIBJISIOTCS COOTBETCTBEHHO Touku B, M, K
uD.
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Puc. 72

[ @B ynp
m)m AXXHEeHUs

218. Haiigure Ha puUCyHKe 73 Tpameryuy, yKaKUTe MX OCHOBAHUS U GOKOBBIE

CTOPOHBI.
Puc. 73
B M, c A BM ,
ﬁ B
j 1L f |
AT D ¢ Ip 1g A=%D
a 6 B

219. Seasiercst sm detbipéxyronbHuk ABCD, n3o0paxkéHHbIN Ha pUCYHKe 74,

TpaHeL{HCﬁ? B Cayqae yTBEPAUTECJIbHOTO OTBETA YKAKUTE OCHOBAHUS 1 60-
KOBbBI€ CTOPOHDbI TpaIll€1H.




220.

221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

Ilepumerp paBHOGOKOI Tpamenuu paseH 52 cMm, ocHOBaHuA — 13 oM
u 21 cm. Haiigure 60KOBYIO CTOPOHY TpaIleuu.

IMepumerp Tpanernuu paseH 49 cM, 60koBbIe CTOPOHBI — 5,6 cM 1 7,8 cm.
Haiizure ocHOBaHUS Tpalenuu, eCId OJHO U3 HUX Ha 7,4 cM Goublie Apy-
roro.

Haiinure yriaet A u C rpanenuu ABCD ¢ ocuosanusmu AD u BC, ecin
£ZB=132°, ZD = 24°.

Haiinure yrasl Tpanenun ABCD, npunexamue k 60k0Boil ctopone AB,
eciu yron A messiie yria B nHa 38°.

Haiinure yrasr tpanenun ABCD, npunexamue k 60koBoit cropone CD,
ecm LC: £ZD =8:17.

OauH U3 yriioB paBHOGOKOH Tpanenuu paseH 46°. Haiiqure ocTanbHble eé
YTJIBL.

Haiigure yribl paBHOOOKOI Tparenuu, €CJIu PasHOCTh €€ IPOTUBOJIEKA-
mux yrjaos pasHa 20°.

B paBHOGOKOI Tpamenuu yroa MexJy OOKOBOU CTOPOHOI U BBICOTOI,
HIPOBEAEHHON U3 BEPIINHBI TYIIOTO yria, paseH 23°. Haligure yrier Tpare-
LU,

MoryT i1 y Tpanenuu ObITh:

1) Tpu npsaMbIx yria;

2) TpU OCTPBIX YIJIa;

3) ABa TPOTUBOJIEKAIMX YIJIa TYIBIMU;

4) 1Ba TPOTUBOJIEKANUX YIJIa IPAMBIMU;

5) 1Ba IPOTUBOIEKALNIMX YIJIa PABHBIMU?

MoryT J1:

1) ocHOBaHMA Tpanenuu GLITH PaBHLIMU;

2) AMaroHayM TPANEIMH TOYKOH IepecedeHus JeNIUThC OMoIaM?
JlokaskuTe, 94TO €CJIU YIJIbI IPU OJJHOM M3 OCHOBAHMI TpameIyuy paBHBI,
TO JAHHAS TPaleIys SBISETCS PABHOOOKOM.

JlokaxuTe, 4TO CyMMa IIPOTUBOJIECKAIIUX YIJIOB PABHOGOKOH Tpanenuu
paBHa 180°. BepHo 1 o6paTHOE yTBEp:KJIEHHE: €CJU CyMMa IPOTUBO-
JIeKAIMUX YIJIoB Tpanenuu pasHa 180°, To naHHas Tpamenus paBHOOO-
Kas?

Cpennsas 1MHUA PaBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOI 6 cM pas-
OGUBAET €ro Ha TPEYrOJIbHUK U YETBIPEXYroNbHUK. OnpenenuTe BUJ| YEThI-
PEXYroIbHUKA U HAWJUTE €rO IIePUMETP.

BricoTa paBHOOOKOI Tpamenun, MpoBeJéHHAsA U3 KOHIIA MEHBIIETO OCHO-
BAHMS, JACJUT OOoJIbLICE OCHOBAHUE HA OTPe3KU aunHou 6 cm u 10 cm. Haii-
JUTE OCHOBAHUS TPANEIUN.

OnuH 13 yriIoB paBHOGOKOU Tparenuu paseH 60°, 6oxoBas CTOpOHA pas-
Ha 18 cM, a cymma ocHoBanuit — 50 cm. Haiiamre ocHOBaHMA Tpamnenum.
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235.

236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

OcHoBaHMA NPAMOYrOJbHON Tpanenuu pasHbl 10 cm 1 24 cm, a oxnH U3

yrinos — 45°. Haligure MEHBIIYI0O 60KOBYIO CTOPOHY TPAITECIIH.

OCHOBaHUS NIPSAMOYTOJIBHOM TPaNeIuy PaBHbI 7 cM U 15 cM, a oguH u3 yr-

s0B — 60°. Haiiqure 661b1yI0 60KOBYIO CTOPOHY TPAITCIIAH.

B tpaneuuu ABCD ussectHo, uro AB = CD, ZBAC =20°, ZCAD = 50°.

Haiinure yrast ACB u ACD.

B rtpanenuu ABCD wussectno, uro BC | AD, AB 1. AD, BC = CD,

ZABD = 80°. Haiiqure yriasl Tparenumn.

B Tpanenun ABCD menbmee ocaoanue BC pasno 6 cm. Yepes Bepmu-

Hy B nposejena npsamMas, koTopas napauienbHa cropone CD u nepece-

kaet cropony AD B Touke M. Haiiqure nepuMerp Tpamnenuu, ecJau nepu-

metp TpeyroabHuka ABM pasen 16 cm.

Yepes sepmuny C tpanenun ABCD nposejena npsimasi, KOTopas napa-

JenpHa G60KoBOU cTropoHe AB u mepecekaer Gosbmiee ocHosanue AD

B Touke E. Haiinure yrubl Tpanenuu, eciu £D = 35°, ZDCE = 65°.

OcnoBanusa Tpanenuu pasHbl 9 cM m 15 cm. Uemy paBHa e€ cpenHss

JINHUS?

CpenHsas JIMHASA TPAIIEIIMU PaBHA 8 €M, a OJJHO U3 OCHOBaHUIl — b cm. Haii-

JWUTE BTOPOE OCHOBAHUE TPAIICINH.

OzHO M3 OCHOBAHMII Tpameruu Ha 8 cM GOJIbIIe APYroro, a CPEeHss Ju-

Hus paBHa 17 cm. Haiiure ocHOBaHMS Tpanemym.

OCHOBAaHMS TpANEIUU OTHOCATCH Kak

3 :4, a cpeansa muHua pasHa 14 cm. Haii- Puc. 75

JUTE OCHOBAHUS TPAIEIUU.

Kaxas m3 GOKOBBIX CTOPOH Tpamenuu B

ABCD (puc. 75) pasaeineHa Ha deTbIpe If
E

pasuble wactm: AE = EF = FK = KB,
DN = NM = MP = PC. Haiinure oTpe3ku A/ \N
EN, FM u KP, eciu AD = 19 cwm,
BC =11 cm.

BricoTa npaMoyrosbHoi Tpanenuu, nposeéHHasg U3 BEPIIUHDI TYIIOTO yI-
JIa, JeJUT GOJIbIIee OCHOBAHUE HA OTPE3KU JUIMHOW 7 ¢M U b cM, cuuTas
OT BEPHIMHBI NIpAMOro yriaa. Haiigure cpeaHion JUMHUIO Tpanenun.
Cpeansas muHUA NPAMOYTOJLHON Tpanenuu paBHa 9 cM, a BbICOTA, IPOBE-
AEHHAS U3 BEPIIUHDI TYIIOTO YIJIA, ACTUT GObIIee OCHOBAHNE HA OTPE3KH,
OJIMH U3 KOTOPBIX B 2 pa3a GOJIbIIE JAPYroro, CYUTas OT BEPUIMHBI IPAMO-
ro yrua. Haiijure ocHoBaHUs Tpanenuu.

I ——

O
? 248.

Juaronanu pasHo6okoit tpanenuu ABCD (AB = CD) nepecexaiorcst
B Touke O. Jokaxure, uro AO = OD u BO = OC.
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249. Bbicora paBHOGOKOW Tpanenuy pasHa /1, a GOKOBas CTOPOHA BUJHA U3
TOUYKH IlepecedeHus AuaroHaleil mog yriom* 60°. Halinure puaronaib
TpaNeIuun.

250. OcHoBaHusl PaBHOGOKOU TpallelIU OTHOCATCS Kak 2 @ 5, a AMaroHasb je-
JIAT TYHOH yroJ Tpanenuu nomnonaMm. Haiiqure cropons! Tpanennu, eciu
eé nmepumerp paseH 68 cm.

251. B rtpanemuu ABCD wussectno, uro AB = CD, AD = 24 ¢cm, LADB =
= ZCDB, a nepumerp pasen 60 cMm. Haiizure Hen3BecTHBIE CTOPOHBI TPa-
1(S 112078

252. CropoHbI Tpalenuu paBHbI , d, a u 2a. Haligure yriapl Tpanenuu.

253. B rpanenun ABCD anaronans AC nepneHAuKyIsipHa G0KOBOII CTOpOHE
CD n asngerca d6uccekrpucoit yrma BAD, ZD = 60°, nepumeTp Tpare-
nnu pase 40 cm. Haiiante ocHOBaHMA Tpamenumn.

254. Jluaronajb paBHOOGOKOH TpallelUy IEPIECHIUKYIsIpHA OOKOBOI CTOpPOHE,
a MeHbIIlee OCHOBAHHUE PaBHO 6OKOBOI cTopoHe. Hatijure yrian! Tpanenun.

255. IIpu KakoM yCJIOBUM BBICOTA PAaBHOOOKOH TpAIeIny PaBHA ITOJIyPa3HOCTH
OCHOBAHUI?

256. IlocrpoliTe paBHOGOKYIO TpPANeIUI0 II0 OCHOBAHMUIO, OOKOBOH CTOPOHE
U yIJIy MEKJy HUMMU.

257. IlocTpoliTe IpsSMOYTOJbHYIO TPAIIEIMIO 110 OCHOBAHUSM U MEHbIIEH GOKO-
BOI CTOpOHE.

258. IlocTpoiiTe PaBHOGOKYIO TPAIEIUIO IO OCHOBAaHUIO, OGOKOBOI CTOpOHE
U JUaroHaIu.

259. boxosas cTopoHa paBHOGOKOI Tpamenuu paBHa 6 cMm, 6oJbIIee OCHOBA-
Hue — 10 cm. Haiianre cpenHioo JUHUIO TpaIeuy, eCIu OJUH U3 €€ yr-
JI0B paBeH 60°.

260. /Jluaronanb paBHOOOKOU Tpamenuu pasHa 14 ¢cM u obpasyeT ¢ OCHOBaHU-
em yrox 60°. Haligure cpefHIO0 JIMHUIO TPAIeIU.

261. Cpepanss aunus tpanenuu ABCD pasbusaer eé Ha ABe Tpaleluu, Cpel-
HHE JUHUU KOTOPBIX paBHBI 15 cM u 19 cm. Halimure ocHOBaHmMA Tpare-
nuu ABCD.

T —

262. Jlokaxure, 4TO €CJIU JUArOHAIA PAaBHOOOKOH Tpalelny I1ePIeHINKYIsp-
HbI, TO €€ BbICOTA PaBHA CPEAHEN JMHUM TPAIIEIUU.

263. Jlokaxure, YTO €CAU BBICOTA PABHOOOKOH Tpamenuu paBHA €€ cpegHen
JIMHUH, TO JIUArOHAIA TPAllelUu I1ePIEHINKYIIPHEIL.

264. [luaronanb IPSIMOYrOJBHOU TpAleluu pasduBaeT €€ Ha ABAa TPEYrOJbHU-

Ka, OJIJMH U3 KOTOPbIX ABJSETCSA PABHOCTOPOHHUM CO CTOpOoHOM a. Haiijnu-
T€ CPEJHION0 JIMHUIO TPAIEIUN.

* Tlycte ganbl otpe3ok AB u Touka M Bue npsimoit AB taxas, yro ZAMB = o. B takom
cjlygae TOBOPAT, uTO oTpe3ok AB Bujen ns Toukn M mop yriom o.
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265.

266.

267.

268.

269.

270.

JynaroHasb paBHOGOKOU Tpalenuu pa3buBaeT €€ Ha JBa PaBHOOGEIPEH-
HBIX TpeyronbHuka. Haligure yrisl Tpanenuu.

B tpanetmu ABCD (BC || AD) ussectno, uro AC L BD, ZCAD = 30°,
BD =8 cm. Haiinure cpefHIO0 JIMHUIO TPAlCLIUH.

JlokaskuTe, YTO TOYKA IIEPECEYEeHHs] OMCCEKTPHUC YIJIOB, IPIJIEKAIIX
K OOKOBOII CTODOHE TpaIelNH, IPUHA/UICKUT IPAMON, KOTOpas Coaep-
XKUT €€ CPEJHIO JNHUIO.

ITocTpoiiTe Tpanenuio:

1) mo ocHOBaHMSIM 1 GOKOBBIM CTOPOHAM;

2) 10 OCHOBAHMIO, BLICOTE U JUATOHAJIAM;

3) o pa3sHOCTH OCHOBAHUI, GOKOBBIM CTOPOHAM U JHArOHAIN.
ITocTpoiiTe paBHOOGOKYIO TpallelHIO IO OCHOBAHUIO, BBICOTE M OOKOBOM
CTOpOHE.

ITocTpotiTe Tpamenuio:

1) mo ocHOBaHUAM M JUATOHATIAM;

2) 1o 60KOBBIM CTOPOHAM, CPEIHEH JMHUH U BBICOTE;

3) 1o ocHOBaHMIO, IPUJIEKAIIEMY K HEMY YIJIy 1 GOKOBBIM CTOPOHAM;

4) 110 GOKOBBIM CTOPOHAM, BBICOTE U OJHOU U3 JUATOHAICH.

S

271.

Yepes Bepmuny B nmapamtenorpamma ABCD nposejena npsamas, KOTO-
pas He MMEEeT C Napa/uleJIOrPaMMOM JPYTUX oOmMX Touek. Bepmuubr A
n C yrajieHbl OT 3TOH NPSIMOM HAa PACCTOSIHUSL @ U b COOTBETCTBEHHO.
Haiinure paccrossaue ot To4ku D 0 3TON NPSIMOIL.

272.

273.

274.

275.

276.

FoToBUMCSH K U3Y4YEHUIO
HOBOW TeMbl

B oxpyxuoctu nposeznenst guamerpsl AB u CD. Jloxaxkure, uro AC = BD
u AC | BD.

B oxpyxnocTu ¢ nenrpom O nposejensl guametrp AB u xopaa AC. Jloka-
sxure, yto ZBOC = 2/BAC.

IIpamas AB xkacaercs okpyxknHoctu ¢ niearpom O B Touke C, AC = BC.
Joxaxure, uro OA = OB.

Xopaa AB oxkpyxnoctu ¢ nenrpom O neprnenaukyiaspHa paauycy OC
u geaut ero nonojam. Haiipure: 1) LAOB; 2) LACB.

CKOJIbKO OOIUX TOYEK UMEIOT JBE€ OKPY:KHOCTH C pajuycamu 6 cm u 8 cm,
€CJIM PaCCTOSIHHUE MEXKAY UX LeHTpaMu paBHO: 1) 15 cm; 2) 14 cm; 3) 10 e
4) 2 cm?

IToBTOpHTE COomepxanme myHKTOB 19, 20, 21, 22 Ha c. 201-203.
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Ha6nopaite, pucyire,

KOHCTpyupymnte, aHTasupymre

277. MHOroyroJpbHUK pa3OoUT AMArOHAISAMU Ha TPEYrOJbHUKH, KOTOPbIE OKpa-
HICHbI B YEPHBIN M O€JbId IBETa TaK, YTO JIOOBIE JBa TPEYroJbHUKA,
UMeoIe OOIYI0 CTOPOHY, OKpAIleHbl B pasHble IBeTa. Jlokaxure, 4TO
KOJIMYECTBO YEPHBIX TPEYTOJBbHUKOB HE OOJIbIIE YTPOEHHOIO KOJIMYEeCTBa
GeJIbIX TPEYTOJTbHUKOB.

§ 9. LleHTpanbHbIE U BNIUCAHHbIE YI/bl

& OnpepeneHue
LleHTpanbHbIM Yr/IOM OKPYXHOCTU Ha3blBalOT YroJ C BepLuu-
HOM B LLEHTPE OKPYKHOCTH.

Ha pucynke 76 yron AOB — nienrpanbubliii. CTOPOHBI 3TOTO yIJIa mepece-
KaIOT OKPYKHOCTb B TOUYKaX A 1 B. 9TU TOYKU JIeJIAT OKPYKHOCTDb Ha JIBE JyTH,
BbIJCJICHHBIC HA pUCYHKe 76 pa3HbiM 1iBeToM. Touku A u B Ha3bIBaIOT KOHIAMH
JYTd, ¥ OHU NPUHAIEKAT KaKIOU M3 BbIAEJEHHBIX ayr. Kaxayio us stux ayr
MOHO 0603HAauUTDb Tak: UAB (uuraioT: «ayra AB»).

OpHako 1o sanucu UAB HEBO3MOXKHO Pa3JIH4UTh AyrH HA prucyHKe 76. Ec-
JIM Ha KaKOH-HUOYb U3 ABYX AyT OTMETUTH TOUKY (Ha pucyHKe 77 310 TOuKa M),
TO MOHSATHO, 4TO obo3HaueHue UAMB otHOocuTcs K «cuHel» ayre. Eciam Ha og-
HOU 13 ABYX Ayr AB oTMedeHa TOYKA, TO JOTOBOPUMCS, 4TO obo3HaueHue JUAB
OTHOCUTCSI K Jyre, KOTOPOU 3Ta TOYKA He HPHHALICKUT (HAa PUCYHKe 77 3TO
«KpacHas» Ayra).

Jyra AB npunayiexur nenrpaisaomy yray AOB (puc. 77). B atom ciy-
Jae TOBOPST, UTO NEeHTPpaIbHbIA yron AOB onupaercs Ha ayry AB.

Kaxxgas nyra OKpy>KHOCTH, KaK M BCSI OKPYKHOCTb, UMEET I'PajyCHYIO
Mmepy. I'padycnyro mepy eceil okpyscnocmu cuumarom pasnoti 360°. Ecau
nentpaabHplii yron MON onupaercs Ha ayry MN (puc. 78), To rpaaycHyio

Puc. 76 Puc. 77 Puc. 78

A A M
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mepy ayru MN cunTaiorT paBHOU rpaaycHoil mepe yraa MON u 3annchbIBaloT
UMN = ZMON (uanraiot: «rpagycHas mepa ayru MN paBHa rpajgycHoOIl Mepe
yraa M ON>). I'paaycuyio mepy ayru MEN (cm. puc. 78) cuuraior paBHOMI
360° — ZMON.

Ha pucynke 79 msoGpakeHa OKPYKHOCTb, B KOTOPOH IIPOBEJEHBI JBA
nepneHaukyasapubix guamerpa AB u CD. Torma VAMD = 90°, VACD =
=360° — 90° = 270°, VACB = UADB = 180°. Kaxzyio us ayr ACB u ADB na-
3BIBAIOT IOJIyOKPYy>KHOCTBIO. Ha pucynke 79 mOJyOKPYKHOCTSIMH SIBJISIIOTCSI
taxke gyru CAD n CBD.

O xopze, coeuHSIONEN KOHIIBI IyTH, TOBOPSIT, YTO XOPAA CTATHBAET Jiy-
ry. Ha pucynke 80 xopaa AB crarusaer kaxayio us ngyr AB u AKB.

Jhobas xopda cmsizueaem 0se Oyzu, Cymma zpaoycHolx mep KOmo-
poix pasua 360°.

© OnpepeneHue

BrnuUcaHHbIM YrioM OKPYXHOCTW Ha3biBaloT Yroj, BepluuHa
KOTOPOIO JIEXUT HAa OKPY}KHOCTHU, a CTOPOHbI NepeceKaloT OK-
PY}KHOCTb.

Ha pucynke 81 yron ABC — snucannsiii. Jlyra AC npuHaIeKUT 3TOMY yrI-
ay, a gyra ABC — ne npunHaiexur. B takom ciygae roBopsT, 4TO BIHCAHHBIN
yron ABC ommpaerca Ha ayry AC. Taxke MOXHO CKa3aTbh, YTO BIIMICAHHBIN
yron ABC onupaercs Ha xopay AC.

Puc. 79 Puc. 80 Puc. 81
C B
A
A B
K
M A
D B C

& Teopema 9.1

FpagycHaa mepa BNUCAHHOrO yria paBHa NosioBMHEe rpagyc-
HOI Mepbl AYrU, HA KOTOPYIO OH onupaeTcs.

[oka3aTtenbcTBO

Ha pucyske 81 yron ABC — Buucansbiit. Jlokaxem, uro ZABC = %UAC .
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PaccmoTpum tpu cirydas pacnosnokenns neHTpa O OKpy:KHOCTH OTHOCH-
TeapHO BrucaHHoro yraa ABC.

1) Hentp O npuHaUIe;KAT OJHOM U3 CTOPOH yria, Hanipumep BC (puc. 82).
ITposexném paguyc OA. Llentpanpusiil yron AOC — BHEMIHUI yroy paBHO-
6expennoro tpeyroapHuka ABO (ctopoust OA u OB pasubl kak paxuycsr). Tor-

na ZAOC = /A + /B. Onnaxo ZA = /B. Orciona ZABC = %LAOC - %UAC.

2) Hentp O npuHaUIeXKUT YIJTy, OAHAKO HE NPUHAICKUT HU OJHON U3
ero cropos (puc. 83).

IIposexém pmamerp BK. Cornacuo poxazannomy ZABK = %UAK,
ZKBC = éch. Wmeem:  ZABC = Z/ABK + /KBC = LUAK + %UKC -

2
= LuAKC.
3) LenTtp O e nmpuHaIexkuT yriay (puc. 84).
Jlnst TpeThero cirydasi HPOBEJUTE JOKA3aTENIbCTBO CAMOCTOSATEILHO. <

Puc. 82 Puc. 83 Puc. 84
B B B
/ /
)‘@ A
A ‘ A
C K C CK

@ cneacreue 1

BnucaHHbIe yribl, ONUpaloWMUecs Ha OAHY U Ty XKe Ayry, pas-
Hbl (puc. 85).

& CnepcrBue 2

BnucaHHbIA yrona, onupalowminca Ha aunameTp (MONYOKpYK-
HOCTb), — NpPAMOWN (puc. 86).

Jlokaxxute 3T CBOMCTBA CAMOCTOSTEIHHO.

? 3aaaya 1 (CBOMCTBO yrna Mexay Kacare/ibHoi u xopaou). Orpesoxk AB —
xopaa okpyxuoctu ¢ nearpom O (puc. 87). Yepes Touky A mpoBejgeHa kaca-

teabHasgs MN. Jlokaxure, uto LMAB = %UAB u «NAB = %UAKB.
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Puc. 85 Puc. 86 Puc. 87

£ b,

Pewenue. Iposeaém guamerp AD (cm. puc. 87).

Torna yron B pasen 90° kak BIUCaHHBIN, onupaomuiics Ha guameTp AD.
B mpamoyrompaoM Tpeyrompauke ABD /2 + £3 = 90°. Tax xax MN — xaca-
tesabHast, TO LDAM =90°. Torna £1 + £3 = 90°. Ilonygaem, uro L1 = £2.

Crenosarensio, .MAB = /BDA = %UAB.
Vnmeem: ZNAB = 180° — ZMAB = 180° — %UAB - 180° — % (360° —
— UAKB) = 180° — 180° + %UAKB - %UAKB. <

3apaua 2. [TocTpoiiTe KacaTeIbHYIO K JAHHOU OKPYKHOCTH, IIPOXOJISIIYIO
yepes JAHHYIO TOUKY, JIEKAIIYIO BHE OKPY>KHOCTH.

PeweHwue. Ha pucynke 88 n3o6paskeHbl OKPYKHOCTD C IEHTPOM B Touke O
u Touka M, nexkamast BHE 3TOU OKPY>KHOCTU.

Ilycte X Takast Touka OKpy:kHOCTH, 4TO npsMas MX sasiasercs kaca-
teabpHOU. Torga yror MXO — npamoii. Ero MmokHO paccMaTpuBaTh Kak BITH-
CAaHHBII B OKPYXHOCTH ¢ guamerpom MO.

ITpoBenénHbIil aHAIN3 OKA3bIBAET, KAK IIPOBECTU MNOCTPOEHUE.

ITocrpoum orpesox MO u pasgenum ero nomnosnam (puc. 89). Ilycrs Tou-
ka K — ero cepenuna. IToctpoum okpyxHOCTS ¢ 1ieHTpoM B Touke K paguyca KO.
Ormern™m Toukn E u I'— ToOukn niepecedeHns IOCTPOCHHOM 1 JJAHHOU OKPY/KHO-
creit. Torpa kaxgas ns npsameix ME n MF sBiaseTcst ICKOMOM KacaTeJIbHOM.

Puc. 88 Puc. 89
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Heticrurensao, yron MEQO pasen 90° xak BINUCAHHBIN yroj, ONHMPAIO-

muiics Ha guametp MO. Orpesok OF — paguyc gannoi okpyxuoctu. Torza o
HNPU3HAKY KacaTeabHOH npsamas ME — uckoMas kKacaTeabHasd. <

?

1. Kako yron Ha3bIBaloT LEHTPaNbHbIM YrOM OKPYXHOCTA?

2. Kak Ha3bIBalOT 4acTU OKPYXHOCTU, Ha KOTOpble AensaT eé aBe TOYKn?

3. Kaknm cmBosioMm 0003Ha4aloT Ayry oKpy>XHOCTU?

4. B KakOM cJly4ae roBOPSIT, YTO LEHTPaNbHbIA Yyron onvpaeTca Ha ayry?

5. YemMy cumTaloT paBHOW rpagycHyt0 Mepy OKPY>XXHOCTU?

6. Kak cBa3aHbl rpagycHble Mepbl LLeHTPanbHOro yria oKpy>XHOCTU U ayru,
Ha KOTOpYIO 3TOT yron onupaeTtca?

7. Ckonbko Ayr CTArMBaeT Ka)xgasa xopga? Yemy paBHa cymma mx rpagyc-
HbIX Mep?

8. Kako yron Ha3sblBalOT BANCAHHBLIM YrTIOM OKPYXHOCTU?

9. B KakoM cjly4ae roBopsaT, YTO BMMCAHHbLIN Yron onnpaeTcs Ha ayry?

10. Yemy paBHa rpagycHasi mepa BrnucaHHoro yrna?
11. KakuM CBOMCTBOM 0OnajatloT BMMCaHHbIE Yriibl, ONMpatolmecs Ha OfHy

n Ty Xe ayry?

12. Kakow BUA MMeeT BMUCaAHHbIN YroJ, onupatrowmincs Ha anameTp?

( YnpaxHeHus
N .

278.

279.

280.

281.

282.

Uemy paBHa rpajiycHad Mepa IEHTPaJIbHOIO yIJIa OKPYKHOCTH, OIUPa-

IOIErocs Ha JAyry, KOTopas cocTapiser: 1) % OKPYKHOCTH; 2) % OKPYX-

HOCTH; 3) % OKpYyXHOCTH; 4) % OKPY>KHOCTH?

Haiinure rpagycHbpie Mephl JBYX JAyT OKPYKHOCTH, Ha KOTOpPbIE €€ JenaT
JIBE TOYKH, €CJIA TPajlyCHasg Mepa ofHoi u3 ayr Ha 80° GoJblne rpaycHoOi
MEPHI JPYroi.
Haiiznre rpagycHble MepbI JIBYX JyI' OKPYX- Puc. 90
HOCTHU, Ha KOTOpbIE €€ JeAT JIBE TOYKH, eC-
JIY TPaJlyCHbIE MEPbI 3THUX JIyI' OTHOCATCH KaK
7:11.

Haiinure rpagycHyio Mepy JAyru, KOTOPYIO
ONMCBHIBAET KOHEI[ 4acoBO# crpenkm: 1) 3a
2 u; 2) 3a b u; 3) 3a 8 u; 4) 3a 30 mun; 5) 3a A
12 4. K D
Kaxue u3 yrios, n300pakE€HHBIX Ha PHUCYH-
ke 90, aBrsaiorcsa BmmcaHHEbIME? Ha kaxyro ny- F S E
Ty OIIMPAETCS KAXK/bIF 13 BIMCAHHBIX YIJIOB?

B
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283. Ha pucynke 91 nszobpaskeHa OKPYKHOCTD Puc. 91
c nearpoM B Touke O. Haiigure:

1) £ZBDC, ecniu £ZBAC = 40°; D

2) Z/ZBEC, ecoiu £BOC ="70°; B

3) UCE, eciu ZCDE = 80°;

4) ZDBA, ectu UDBA = 300°. ‘
284. Haiiure omubku Ha pucyHke 92, A C

285. Haiijure BIMCAHHBIA YTOJI, €CJIM IpajycHast A '
Mepa Jyrd, Ha KOTOPYIO OH ONUPAETCs, PaB- E

na: 1) 84°; 2) 110°; 3) 230°; 4) 340°.

Puc. 92

4\

95°
(0] g
WV >
‘/ ﬂ
Touka O — UeHTp Touka O — UeHTp
OKPYHOCTH OKPYHOCTH
a 6 B r

286. Ha pucynke 93 UAB = 74°, ZABC = 68°. Haiinure UBC.

287. Ha pucynke 93 UAB = 64°, UBC = 92°. Haiinure ZABC.

288. llenTpanpubii yron AOC na 25° 6onpme Brmcannoro yrma ABC, xoto-
prrii omupaercs Ha ayry AC (puc. 94). Haitnure ZAOC n LABC.

289. Konupl xopasl AB fesaT OKPyKHOCTb Ha JiBE JyTH, IPaJyCHbIC MEPBI KO-
TOPBIX OTHOCATCA Kak 3 : 7. Ilox kakuMu yriaMy BHJHA 3Ta XOpJa U3 TO-
yek M u K (puc. 95)?

(j) 290. Xopast AB u CD pasusr (puc. 96). Joxaxure, uro UAMB = UCND.

Puc. 93 Puc. 94 Puc. 95 Puc. 96

B M
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? 291.

292,

293.

294,

295.

JloKaXHUTe, 9TO €CJIU JBE JYT'H OKPYKHOCTHU PABHBI, TO PABHBI U XOPJbI, UX
CTATHBAIOIIHE.

Touku A, B u C penar OKpy:XHOCTb HAa TPH Jyra Tak, 4T0 UAB : UBC :
:UAC =1 : 2 : 3. Haiinure yris! Tpeyroabuuka ABC.

Bepumnsl pasuno6eapennoro tpeyroipuuka ABC (AB = BC) penst onu-
CaHHYIO OKOJIO HETO OKPYXXHOCTb Ha TpU JAyru, npuuém UAB = 70°. Haii-
auTe yriael Tpeyroabauka ABC.

Konnpr qmamerpos AC u BD OKpyXHOCTH ITOCJI€OBATEIHHO COETUHEHDI
TaK, 4TO 06pasoBacs deTbipéxyroabHuk ABCD.

1) Onpegnennre Bux yerbipéxyroapunka ABCD.

2) Haitqure UAB, UBC, UCD u UAD, ectu ZLABD = 80°.

OcCTpBIil Yyroa NpsIMOYrOJbHOTO TpEeyroibHuKa paseH 32°. Haiinure rpa-
JyCHBIE MEpBI JIyr, Ha KOTOPbIE BEPIIMHBI TPEYIOJIbHUKA JEJISAT OKPYXK-
HOCTB, OIMCAHHYIO OKOJIO HETO, ¥ PaJUyC 3TOH OKPYKHOCTHU, €CJIU TUIIO-
TEHy3a JJAHHOTO TPEYroJbHHUKA paBHa 12 cM.

I —

O
? 296.
(j) 297.

? 298.

299,

Jloxaxxure, 4TO €CIU BIVCAHHBIN YroJl SBJISETCS IPSIMBIM, TO OH OIHpa-
eTcs Ha JJuaMeTp.
Xopaet AB u CD oxpyxHOocTH niepecekaiorcst B Touke M (puc. 97). Jloka-

xure, uto LAMC = %(UAC + UBD).
Xopast AB u CD okpyxHOCTH He nepecekaioTcs, a npsmoie AB u CD me-

1
pecekaiorcsa B Touke M (puc. 98). Jlokaxure, uro LZAMC = 3 (VAC -
— UBD).

Yepes TOUuky A, JexKalylo BHE OKPYKHOCTU € EHTpoM B Touke O, mpose-
JAEHBI J(BE IPsIMbIC, OJHA U3 KOTOPBIX KACAETCS OKPYKHOCTH B TOuke B,

a Bropas mpoxoaut 4epe3 e€ nentp (puc. 99). Mssectno, uro UBMC =
= 100°. Haiigure LBAC.

Puc. 97 Puc. 98 Puc. 99

C

300.

Buccexrpuca yriia B tpeyroabsuuka ABC nepecekaeT OKpy:KHOCTb, OIH-
CaHHYIO OKOJIO 3TOTO TPEYroJbHHKaA, B Touke D). Haligure yribl Tpeyrosn-

nuxka ADC, eciu ZABC = 80°.
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301.
302.

303.

? 304.

Ha nyre AC oxpyXHOCTU, OIHUCAHHON OKOJIO PAaBHOCTOPOHHETO TPEYroJIb-
nuka ABC, ormeuena touka M rtak, uro UAM = 20CM. Haiinure yris
tpeyroapuuka AMC.

OKpyKHOCTB, nocTpoeHHass Ha cropoHe AB tpeyronsuuka ABC kak Ha
mnametpe, nepecekaer cropoust AC u BC B Toukax M u K coorBerct-
BenHo. Jlokaxkure, uro orpe3ku AK nu BM — Bbicots! Tpeyronbuuka ABC.
OkpyKHOCTB, nocTpoeHHasi Ha cropoHe AC Tpeyroapauka ABC kak Ha
auaMerpe, nepecekaer cropony AB B Touke K tak, uro LZACK = ZBCK.
Jloxaxkure, uro TpeyroabHuk ABC — paBHOGE PEHHBIIL.

Jlokaxkure, YTO IpajyCHbIe MEPBI YT OKPYKHOCTH, 3AKIIOUYEHHBIX MEKIY
ABYMSI ITAPAJLJIEIbHBIMYA XOPAAMH, PABHBI.

305. Bepmuns! kBagpata ABCD nexar Ha okpyxHoctu. Ha nyre AB ormeue-
Ha npou3sBosbHas Touka M. Jlokaxure, uro LAMD = ZCMD = ZCMB.

306. Yron npu BepmmHe paBHOGEAPEHHOTO TPEyroabHuKa paseH 56°. Ha 6oko-
BOIl CTOPOHE TPEYroJbHUKA KaK Ha JUAMETPe IIOCTPOEHA IOJYOKPYK-
HOCTB, KOTOPYIO JIpyTH€ CTOPOHBI TPEYrOAbHUKA AEAAT Ha TpH jayru. Haii-
JTE TPAJyCHbIE MEPbI 00PA30BABIIMXCS JIyT.

IR —

307. Kak, mosb3ysicb TOJBKO YrOJbHUKOM, HalTu Puc. 100
HEHTP JAHHOU OKPYKHOCTU?

308. JlaHa OKpY:KHOCTb, B KOTOPOI IPOBEJEH JUa- o C
meTp AB, n ormedena touka C BHe OKPYKHO-
cru (puc. 100). Kaxk, moip3ysach TOJIBKO JIUHEH-

KOH, mpoBectu depe3 Touky C mpsmylo, mep-
HNEeHJUKYISPHYIO npsMoit AB? A B

309. /IBe OKpYKHOCTU HMMEIOT EAMHCTBEHHYIO 00-
myio Touky M. Uepes Touky M nposeneHsI
JIBE IIpAMBbIE, TEPEeCcEeKaloNue JaHHbIE OKPYK-

HOCTH. TOYKM UX IIepeceyeHns ¢ OKPYKHOCTS-
MH, OTJIMYHBIE OT TOYKM M, coeanHeHBI Xopaamu. Jlokaxure, 4TO 3TH
XOP/bI MapaJlIeIbHbI.

310. K okpyxHOCTH, OIIMCAHHOH OKOJIO TpeyronbHuka ABC, nposejena B TOY-
ke B xacaresnbHas, nepecekatomas npsamyio AC B rouke D. Orpesok BM —
6uccexrpuca rpeyroasauka ABC. Jlokaxkure, uro BD = MD.

B
? 311. Jlans! orpesok AB u yron o. Haiinure reomerpudeckoe mecto Touek X
Takux, yro ZAXB = 0.

312. IlocTpoiTe TPEYTOJBLHUK IO CTOPOHE, IPOTUBOJIEKAIIEMY €1 YIJIy U BbI-
coTe, NPOBEJIEHHON K JAHHOI CTOPOHE.

313. IlocrpoiiTe TpPeyroJbHUK IO CTOPOHE, IPOTUBOJIEKAIIEMY €l yIiIy U Me-

JlaHe, NPOBEAEHHON K JAHHOU CTOpOHE.
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314.

ITocTpoiiTe mapajiesorpamMm IO JBYM CTOPOHAM H YIJIy MEXAYy AHaroHa-
JIAMM.

ITocTpoliTe mapajreorpaMm IO yriIy U ABYM JUArOHAJISIM.

Jan orpesox AB. Haiinure reomerpudeckoe Mecto Todek X TaKUX, 4TO

buccexrpuca yrna A rpeyronsauka ABC nepecekaeT OnMCcaHHYIO OKOJIO
Hero OKpyXHOCTb B Touke D. Touka O — 1eHTp BIMCAHHOI OKPYXHOCTU
tpeyrosbanka ABC. Jlokaxure, uro DO = DB = DC.

buccexrpucer yrmos A, B u C tpeyronbauka ABC nepecekaioT OINCaH-
HYIO OKOJIO HETO OKPYXHOCTb B Toukax A, B, u C,| coorBercTBeHHO. [lo-

Ha pucynke 101 n3o6paskeHBI ABE OKpPYXK- Puc. 101

ITocrpoiiTe TpeyroJbHUK IO CTOPOHE, MPOTUBOJIEKAIEMY € yrily U pa-

ITocTpoiiTe TPEyroabHUK IO CTOPOHE, IPOTUBOJIEKAIIEMY €li yriy 1 Me-

ITepumerp tpeyronapuuka ABC pasen 30 cm. Touka xacanus BIHCaHHON
OKPYXHOCTH €O cTOpPOHON AB menut eé B oTHomeHuu 3 : 2, cuurtast OT
BepmmMHBI A, a Touka kKacaHus co cropoHoil BC ynanena or Bepmmsbl C

K oxpyxHOCTH, BOMCaHHOU B Tpeyroib- Puc. 102

B

315.
316.
TpeyroabHuK AXB — npsSMOyroIbHBIi.
317.
318.
kaxxute, uro A,B, L CC,.
3109.
nocru ¢ nenrpamu O, u O,. Ilocrpoiite
psiMyio [, KOTOpast KacaeTcsi STUX OKPYHK-
HOCTEH TaK, YTO TOYKH KaCaHUs JIEKAT B
OJTHOI TIOJIYIIJIOCKOCTH OTHOCHUTENBHO TIPS-
moit 0,0, (takyo npsmyio [ HasbBaOT
BHeEIIHell o0lieil KacaTeJbHOI ABYX JaH-
HBIX OKPY>KHOCTEH).
320.
JMYCy BIIMCAHHOM OKPYKHOCTH.
321.
JaHe, MPOBEJIEHHON K JIpyroii CTOPOHE.
FfoToBUMCSH K U3YYEHUIO
HOBOW TeMbI
322.
Ha b cm. Haiigure cTOPOHBI TPEYroIbHUKA.
323.
Huk ABC, npoBefieHBl TPU KacaTeJbHbIE
(puc. 102). IlepumeTpbl TPEYroJIbHUKOB,
KOTOpPBbIE€ 3THU KACATEJbHBIE OTCEKAIOT OT
JIAHHOTO TPEYrobHUKA, pasubl P, P, u P,
Haiinure nepumerp tpeyronpauka ABC.
324.

YcTaHoBUTE BUJ TPEYTOJILHUKA, Y KOTOPOTO
IIEHTP ONUCAHHON OKPY:KHOCTH IIPUHAJLJIE- A \ C
JKAT MeIuaHe.
IToBTOpUTE COmepkanme myHKTa 22 Ha c. 203.
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( Ha6niopaire, pucyiite,
KOHCTpyupymnte, aHTasupymre

325. Krnerkn kBagpara pazmepom 100 X 100 x1eTok packpamieHbl B IIaxMat-
HOM nopsjake. KBajgpaT paspesann Ha KBaJpaTbl, CTOPOHBI KOTOPBIX CO-
JepKaT HeYETHOE KOJUYECTBO KJIETOK, U B KXK/[OM TaKOM KBaJpaTe OTMe-
TUJIN IIEHTPAIbHYIO KJIETKy. JlokaxkuTe, 4TO GeIbIX U YEPHBIX KJIETOK OT-
MEYEHO IIOPOBHY.

§ 10. OnucaHHaa ¥ BMcaHHasa
OKPY}XHOCTHU YeTbIPEXYrojibHUKA

(ff) OnpepeneHue
OKpYKHOCTb Ha3biBalOT ONMUCAHHON OKO0JI0O YEeTbIPEXYrOJibHU-
Ka, eC/iu OHa NPOXOoAUT Yepe3 BCe €ro BepLunuHbI.

Ha pucynke 103 n3obpaskeHa OKPYKHOCTD, OIMCAH- Puc. 103
Has oKkoJo YeTeIpéxyroapHuka ABCD. B atom ciydae Tak-
e TOBOPSAT, YTO YETHIPEXYTOJBHUK BIIMCAH B OKPYKHOCTD. B

( & Teopema 10.1

Ecnn 4eTbIpEXYroibHUK AIBASIETCA BMMU-
CaHHbIM B OKPYXHOCTb, TO CymMMa €ero A D
NpPoTUBOJIEXKALLUX YII0B paBHa 180°.

[lokasaTenbcTBO

ITycte wersipéxyronpuuk ABCD Brnucan B okpyxHOCTb (puc. 103). Joxa-
skeM, uto LA + ZC=180°u £B + D = 180°.

Tak kxak yrabsl A m C ABIAIOTCA BIMCAaHHBIMUA B OKPYXXHOCTB, TO

LAzéuBCD u ZC=%UDAB. Nmeem: UBCD + UDAB = 360°. Torga

ZA+ £ZC =180".
AHaJIOTMYHO MOKHO ITOKa3aTb, 4yTo /B + /D = 180°. «

Bbl 3HaeTe, 9TO OKOJIO JIOOOTO TPEYTOILHUKA MOKHO OIHCATh OKPYXK-
HOCTb. OJHAKO HE BCSAKHUI YETBIPEXYrOJbHUK O0JafaeT TakuM cBorctBoM. Ha-
IIpUMEp, HEJIb3sd OIMCATh OKPYKHOCTH OKOJIO IAPa/LUIEIOTPaMMa, OTIMYHOIO OT
NPAMOYrOJIbHUKA. Paclo3HaTh 4YeTBIPEXYTOJbHUKH, OKOJO KOTOPBIX MOKHO
OIKCATh OKPYKHOCTD, IIOMOTACT CJIEAYIOIAs TEOPEMA.
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© Teopema 10.2
(o6partHas Teopeme 10.1)
Ecnu B 4eTbIPEXYrosibHUKE CymMMma NMPOTUBOJIeXKAaLLUX YrjioB
paBHa 180°, TO OKOJI0O HEro MOXXHO OonUcaTb OKPYXHOCTb.

HAokaszaTenbcTeo

Paccmorpum uersipéxyroapuuk ABCD, B xotopom LA + ZC = 180°. Jlo-
Ka)KEM, YTO OKOJIO HETO MOKHO OIIMCATh OKPY)KHOCTb.

ITpearnonoxum, 4To OKOJIO 3TOTO YETHIPEXYTOIbHUKA HEJIb3s1 OIUCATH OK-
py)HOCTB. OnHIIeM OKpPYKHOCTb OKOJIO TpeyroabHuka ABD. ITo npexnonoxe-
HuIo Touka C He NMPUHA/UIEKUT 3TOU OKpyKHOCTH. To-
rJla BO3MOYKHBI JIBa CJIyvas. Puc. 104

1) Touka C nexUT BHE OINUCAHHON OKPYXHOCTU B
tpeyroiapuuka ABD (puc. 104). c

ITlycte cropona BC mepecekaeT OKPYKHOCTb 1
B Touke C, (cm. puc. 104). Yerpipéxyrombuuk ABC| D —
BIIMCAHHBLIN B OKPYXHOCTD. Torga mo Teopeme 10.1 mo- | A
aydqaem, uto ZA + ZBC D = 180°. Ho no yciosuio
ZA+ £C=180°. Orcioga ZBC,D = ZC. Onnaxo 310 pa-
BEHCTBO BBIIOJHATLCS HE MOXKET, TaK KaK II0 CBOMCTBY
BHENIHETO yria Tpeyroabanka ZBC D = ZC+ ZCDC,. Puc. 105

Hrak, Touka C He MOXKET JIeXKATh BHE OKPYXKHO- B
CTHU, OIIMCAaHHOH OKOJIO TpeyroabHuka ABD.

2) Touka C n€eXUT BHYTPH ONUCAHHOH OKPY:KHO- 1
ctu Tpeyroapauka ABD (puc. 105). Paccy:xmgas anano-
T'MYHO, MOXHO IIOKa3aTh, 4To Touka C He MOXET Je- A
JKaTh BHYTPU PacCMATPUBAEMOU OKPYKHOCTHU. Yoenu- D
TECh B 3TOM CaMOCTOSITEJIBHO.

Takum 06pa3oM, NPEAIIONOKUB, 4TO Touka C HE NPUHAINIEKUT OKPYKHO-
CTH, ONHICAaHHOU OKOJIO TpeyroibHuka ABD, Mbl ONyYmIn MPOTUBOPEUNE. <

C

D

Teopemy 10.2 moxHO paccMaTpuUBaTh KaK NPU3HAK MPUHAIIEKHOCTH Ye-
TBIPEX TOUYEK OJJHOU OKPYKHOCTH.

Ecim 4eThIpéXyrolbHUK BIMCAH B OKPYKHOCTbL, TO CYIIECTBYET TOYKA,
paBHOYIAIEHHAS OT BCEX €T0 BEPHINH (IIEHTP ONMUCAHHON OKPYKHOCTH). YTOODBI
OTMETUTDb 3Ty TOUKY, JOCTATOYHO HAUTU TOYKY IEPECECYCHUA CEPEIUHHBIX IIEP-
MEHUKYIAPOB JIBYX COCEAHNX CTOPOH YETBHIPEXYTONbHUKA.

© OnpepeneHue

OKPY)XHOCTb Ha3biBalOT BMUCAHHOW B YE€TbIPEXYrosibHUK, ec-
JIU OHA KacaeTcs BCEeX ero CTOpoH.
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Ha pucynke 106 m3o6paxkena OKpyKHOCTDb, BITMICAH- Puc. 106
Hasa B yeThIpéxyroapHuk ABCD. B sToM ciyyae Takxke ro-

BOpHT, qaTo I-ICTI)IpéXYI‘OJII)HI/IK OIINCaH OKOJIO Opr)KHOCTI/I. B
C
Teopema 10.3
Ecnu 4eTbIpEXYroNbHUK AIBASIETCA onu- | 4
CaHHbIM OKO0JI0O OKPYXHOCTU, TO CYMMbI D

ero npotuBoJiexauux CTOPpoOH paBHbI.

JlokasaTenbcTBoO
IMycts gersipéxyroapuuk ABCD onmcan okoso okpyxkHoctu (puc. 107).
Hoxkaxewm, uro AB+ CD = BC+ AD.

Touku M, N, P, K — TOYKH KacaHUsI OKPY>KHO- Puc. 107
CTHA CO CTOPOHAMU YETBIPEXYTOTbHUKA. B
Tak Kak OTpPE3KM KacaTeJIbHbIX, IPOBEIEHHBIX b b N

K OKPYXHOCTU dYepe3 OJHy TOUYKy, PaBHBI, TO
AK = AM, BM = BN, CN = CP, DP = DK. Ilyctb
AK=a, BM =b, CN=c, DP=d.

Tornra AB+CD=a+b+c+d,

BC+AD=b+c+a+d.

CaneposarenbHo, AB+ CD = BC + AD. «

Brr 3Haere, 9To B MI060I TPEYrOABHUK MOKHO BIUCATh OKPY:KHOCTB. Of1-
HAKO HE€ BCSAKHU YeTBIPEXYrOJIbHUK O0JIAZAaeT TAKUM cBouicTBoM. Hampuwmep,
HEJIb3$ BIIUCATh OKPYKHOCTD B IPAMOYIOJbHUK, OTJIMYHBLIN OT KBajpaTa. Pacmo-
3HATh YETHIPEXYTONbHUKU, B KOTOPBIE MOKHO BIMCATh OKPYKHOCTb, IIOMOTA€T
cleyomas TEoOpeMa.

Teopema 10.4

Ecnu B BbINYKJIOM '-IeTblpéxerHbHMKe CYMMbI MPOTUBOJIEXKa-
LWKUX CTOPOH paBHbl, TO B HENr MOXXHO BMUCAaTb OKPYKHOCTb.

AokasaTtenbcTBO Puc. 108
PaccMoTpuM  BBINYKJIBIH YETBIPEXYTOJbHUK
ABCD, B xoropom AB + CD = BC + AD. Jlokaxewm, B C, C
YTO B HETO MOKHO BIIMCATb OKPYKHOCTD. /<
ITycTb 6uccextpucsl yriaos A u B nepecekaior- 1

ca B Ttouke O (puc. 108). Torza Touka O paBHOYyIa- } |
sgena ot cropon AB, BC u AD. CrenoBaresbHo, Cy- A [N J
I[ECTBYET OKPY)XHOCTb C LeHTPOM B Touke (), KOTO- D D
past kacaeTcst TPEX TUX CTOPOH.
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IIpeamonoxkum, 9TO 3Ta OKPYKHOCTHh He Kacaercs croponst CD. Torga
BO3MOJKHBI JIBa CJIy4ast.

1) Cropona CD e nmeeT 06IMX TOYEK C MOCTPOEHHOMN OKPYKHOCTBIO.

[Mposeném kacatenpnyto C,D, mapamienbno cropone CD (cm. puc. 108).
Yernipéxyroapuuk ABC|D, onucan okono okpyxHocTu. Torza mo Teope-
me 10.3 nmomygaem, uro AB + C\D, = BC, + AD,. (1)

Opnako 1o ycaosuio AB + CD = BC + AD. (2)

Bprarem u3 pasencrsa (2) paseHcTso (1):

CD-CD =BC-BC +AD-AD,.

Orciompa CD - C D, =C,C+D,D; CD=C,C+ DD+ C\D,.

9TO paBEHCTBO IPOTHBOPEYUT YTBEPIKACHHUIO, JOKA3AHHOMY B KJIIOUEBOM
3amaue § 1.

Hrak, cropona CD pokHA UMETh OOILIHE TOYKU C PACCMATPUBAEMOM OK-
PY’KHOCTBIO.

2) Cropona CD wumeer aBe O0IHE TOYKU C IOCTPOCHHOU OKPYX-
HOCTBIO.

Paccyxpast aHAIOrMYHO, MOYKHO IIOKa3aTh, 4TO cropona CD He MoxeT
HMETb JiB€ OOIINe TOYKU C PACCMATPUBACMON OKPYKHOCTBIO. YO UTECh B 3TOM
CaMOCTOSITEJIBHO.

Takum 06pa3oM, IPEAIIOIOKHUB, YTO ITIOCTPOCHHASI OKPYKHOCTh HE Kaca-
ercs ctoporsl CD, MBI IOJIYYMIN IPOTUBOPEYHE. <

Ecim 4eThIpéXyroibHUK ONMUCAH OKOJIO OKPY’KHOCTH, TO CYIECTBYET TOY-
K4, paBHOYAIEHHAS OT BCEX €rO CTOPOH (LEHTP BIIMCAHHOU OKpyxHOCTH). YTO-
O6bI OTMETUTH 3Ty TOYKY, JOCTATOYHO HAMTH TOUKY IE€peCceYeHnus OMCCEKTPUC
JBYX COCEJHHX YIJIOB BBIITYKJIOIO YETHIPEXYTOJIbHUKA.

3agaya (Np1M3HaK NPUHAANEKHOCTU YETbIPEX TOYEK OAHOW OKPYXXHOCTH).
Touku A, M, N, B taxossl, uro ZAMB = ZANB, npuuém Touku M u N sexar
B OJJHOWM IOJYIVIOCKOCTH OTHOCHUTEJIBHO IIpPS-
Mot AB. Jlokaxure, uro Ttouku A, M, N, B ie- Puc. 109
XKaT Ha OJHOI OKPYKHOCTH.

Pewenwe. Ilycte LAMB = ZANB = o.. Oxo-
g0 TpeyroabHuka AMB onuimeM OKpPYKHOCTb
(puc. 109). ITycts C — npousBojIbHAS TOYKA OK-
pyxkHocTH, He npuHamtexkamas gyre AMB. To-
rapa 4derblpéxyronbuuk ACBM — BunucaHHBIN
B OokpyxHOCTb. OTciona ZC = 180°- o. Mmeem:
ZC + £N =180°. Torza no reopeme 10.2 Boxpyr
geTpIpéxyronpanka ACBN MOXHO omnmcaTbh OK-
pyxkHocTb. Tak kax oxoso TtpeyroiapuHuxa ABC
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MOYKHO OIIMCATH TOJIBKO OIHY OKPYKHOCTb, TO 3TOI OKPYKHOCTH IPHHAIEKAT
Kak Touka M, tak u touka N.

?

1. Kakyto OKpY>KHOCTb Ha3blBalOT ONMWUCAHHOM OKOJIO YeTbIPEXYrofibHUKA?

2. B kakom cnyyae roBopsiT, YTO YeTbIPEXYrofibHUK BMNUCAH B OKPYXHOCTb?

3. Kaknm cBolicTBOM 06nafatoT yribl BIMCAHHOTO B OKPYXXHOCTb YeTbIpEX-
yronbHuka?

4. [Ipn KakoM yCnoBMKN OKOJO YeTbIPéXyrosfibHMKa MOXHO onucaTb OKpYX-
HOCTb?

5. Kakyto OKpY>XHOCTb Ha3blBalOT BMMCAaHHOW B YeTbIPEXYroNbHUK?

6. B Kakom ciy4ae roBopsiT, YTO YeTbIPEXYrONbHUK OMMcaH OKOJNI0 OKPYX-
HOCTN?

7. Kakvm cBOMCTBOM 00nafatoT CTOPOHbI OMMCAHHOIO OKOJIO OKPY>XXHOCTH
yeTbIpEXyronbHMKa?

8. [py KakoM yCII0OBUM B YETbIPEXYrONbHNUK MOXHO BMMCaTb OKPYXHOCTL?

( @ npaktuueckne 3agaumns

o

326. HauepTure npsIMOYroJbHHUK CO CTOPOHaMU 2 cM 1 3 cM. OnummTe OKoJIo
HEro OKPYKHOCTbD.

327. Hauepture mNpoU3BOJIbHYIO PAaBHOOOKYIO Tpanenuio. ONUImTe OKoJo Heé
OKPY’KHOCTb.

328. HauepTure paBHOOGOKYIO Tpanenuio ¢ 6OJbIINM OCHOBaHUEM 6 cM, GOKO-
BOII cTOpPOHOM 4 ¢M 1 yrziom 60°. Brimmure B Heé OKPY:KHOCTD.

329. HauepTure NpOM3BOJILHBIA KBaJipaT. Bnumure B HEro OKpy;KHOCTb U OIIU-

II1UTE OKOJIO HEIr'o OKPYKHOCTbD.

(
*O\Elmgamueuml

330.

331.

332.

333.

MO3KHO JI OIHCATh OKPYXKHOCTH OKOJIO deTbIpéxyronapauka ABCD, ecin
ero yrisl A, B, C 1 D cOOTBETCTBEHHO PaBHBI:

1) 90°, 90°, 80°, 100°; 2) 90°, 80°, 90°, 100°; 3) 50°, 70°, 130°, 110°?

MosHO m onHCcaTh OKPYKHOCTH OKOJIO 4eThIpéxyronbanka ABCD, ecin
ero yrisl A, B, C u D coOTBETCTBEHHO HPONOPIIMOHAIBHBI YHCIaM:

1) 3,8, 11, 6;2) 4,5, 4, 27

JloKa)XHUTe, 9TO MOKHO OIMCATH OKPYKHOCTH OKOJIO:

1) 106010 NPAMOYrOIBHUKA;

2) mo6oli paBHOGOKOI TpaIeIuu.

Kakasi Touka sBJISETCS IEHTPOM OKPY)KHOCTH, OIMCAHHOM OKOJIO IPSIMO-
YrOJIbHUKA?
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334. MoOXXHO M OIHCATh OKPYKHOCTbH OKOJIO poMba, HE SIBJISIOMIETOCH KBAJ:
parom?

335. B npsamoyronbuuke ABCD wussecrno, uro AB = 12 cm, LCAD = 30°.
Haiinure pagmyc OKpYKHOCTH, ONMCAHHON OKOJIO JAHHOTO IPSIMOYTOJIb-
HUKAQ.

336. MoOxHO 1 BIUCAThb OKPYKHOCTb B 4eTbIpéxyronbHuk ABCD, eciu ero
cropounst AB, BC, CD, AD cOOTBETCTBEHHO IPONOPUHOHAIBHBI YHCTAM:
1)7,8,12,11;2) 7, 12, 8, 11?

337. Cymma JByX HPOTHBOJIEKAIUX CTOPOH OIMCAHHOIO OKOJIO OKPYKHOCTH
yeTBIPEXYroJbHUKA paBHa 18 cMm. Haligure nepumerp JaHHOTO YETBIPEX-
YrOJIbHMKA.

338. BokoBasi cTOpoHa paBHOGOKOU Tpamenuu pasHa 7 cM. Yemy paBeH nepu-
METP JAHHOU TPANENNH, €CIH B He€ MOXKHO BIHCATH OKPYKHOCTD?

339. B uernipéxyronbuuke CDEF, B KOTOPBI MOKHO BIHCATh OKPYKHOCTD,
CD =6 cm, DE =8 cm, EF = 12 cm. Haitpure cropony CF.

340. JlokaxuTe, 9TO B JIOOOU pOMO MOXKHO BIIMCATh OKPYKHOCTb. Kakasa Touka
ABJIAETCS IEHTPOM OKPYXKHOCTHU, BIIMCAHHON B poMG6?

341. MoHO 1 BIMCATH OKPYKHOCTb B IIapa/UIeJIOTPaMM, KOTOPbIA HE SABJIA-
ercst poMooM?

342. Ilox xakuM yrjoMm BUAHA GOKOBasi CTOPOHA TpaNelUU U3 IEeHTpa BIIMCAH-
HOW OKPY>KHOCTHU?

343. Opun u3 yrinos pom6a pasen 60°, a 66bImas JuaroHanb pasHa 24 cm. Haii-
JUTE PagUyCc OKPY>KHOCTH, BIINCAHHON B JAHHBIA POMO.

BT —

344. JlokaxuTe, 9YTO €CIM B HPAMOYTOJbHUK MOXHO BIIMCATh OKPYKXHOCTb, TO
3TOT IPSAMOYTOJIbHUK ABAAETCH KBAJAPATOM.

345. JlokaxuTe, 9TO €CIM OKOJIO POMOA MOXKHO OIMCATh OKPYKHOCTD, TO 3TOT
POMO ABIAETCA KBAJAPATOM.

346. Cropona AD uerpipéxyronpauka ABCD saBnsercs uaMeTpoM OKPYKHO-
CTH, ONMICAHHOI okoJo Hero, ZABC = 108°, ZBCD = 132°. Haiinure yr-
ael BAD, ADC, CAD, BDA.

347. Haiinure yriaol yetbipéxyroabHnka MNKP, BIUCAHHOTO B OKPYXHOCTD,
ecmm ZMKP = 58°, ZMPN = 34°, ZKMP = 16°.

348. PaBHOOGOKas Tpamenus BINCAHA B OKPY:KHOCTb, IEHTP KOTOPOM IPUHAJ-
JIEKUT OJJHOMY M3 OCHOBAHUM. YTOJI MEXy AMArOHAIAMU TPAMEIUH, IIPO-
TUBOJIEKAMUI €€ GOKOBOI cTOpoHe, paBeH 56°. HaliguTe yroap! Tpanenun.

349. Breicorst BM u CK ocrpoyronbnoro Ttpeyronbhuka ABC nepecekaiorcs
B Touke 1. Jlokaxure, uyro Touku A, K, H u M nexar Ha OZHOU OKPYX-
HOCTH.

350. B npsMOyrosibHyI0 Tpalelnuio BIIMCAaHa OKPY:KHOCTb. Touka kacaHud Je-

AT 60JIBIIYyI0O GOKOBYIO CTOPOHY HAa OoTpe3ku mHOH 8 cMm u 50 cm. Haii-
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JUTE IIEPUMETP JIAHHOU TpaIleluu, €CJU PajidyC BIMCAHHOU OKPYKHOCTH
pasen 20 cm.

351. B npAMOYrosbHYIO Tpaleluio BIMCAaHA OKPY:KHOCTb. Touka xacaHus je-
JIAT 6OJIBIIYI0 GOKOBYIO CTOPOHY Ha OTPE3KH JIUHON 3 cM n 12 cm. Haii-
JHTE PajUyC BIIMCAHHOW OKPY)KHOCTHU, €CIH IIEPUMETP TpaleIlii paBeH
54 cm.

RS —

352. lleHTp OKpYKHOCTH, OINUCAHHON OKOJO Tpamneluu, IPUHALIEKUT GOb-
ImeMy OCHOBAaHMIO, a GOKOBasi CTOPOHA PaBHA MEHbIIeMy OCHOBaHMIO. Haii-
JUTE YIJIbI TPaleIyu.

353. [lparoHaib Tpalenuu, BIMCAHHON B OKPYKHOCTb, paBHa d. Bokosas cto-
POHA BUJHA U3 IIEHTPA OIMCAHHOU OKPYXHOCTH 1oj yriaom 120°. Haiinu-
T€ CPEHIONI JIMHMIO TPaleIuu.

354. BoxoBble CTOPOHBLI U MEHbLIIEE OCHOBAHUE PAaBHOOOKON TPAIEIU PaBHDI
6 cM, a oxun u3 eé yruoB pasen 60°. Haiizure paguyc OKpy>KHOCTH, OIH-
CAaHHOM OKOJIO JJAaHHOM Tpaleryuu.

355. M3 npowussoabpHOil Toukn M kxarera AC mpsIMOYroJbHOTO TPEYroJbHUKA
ABC onymen neprnenjukyasap MK na runorenysy AB. /lokaxure, 4TO
ZMKC = ZMBC.

356. M3 npowusBosbHOI Toukn O, KOTOpAs NPUHAMLIEKUT OCTPOMY yriay A, HO
He IPHUHA/UICKUT €ro CTOPOHaM, onymeHsl nepuenaukyasaper OB u OC
Ha ero croponsl Jlokaxkure, uro ZOAB = ZOCB.

T —

357. buccekrpucet BK u CM Tpeyroapuunka ABC nepecekaorcs B Touke O,
ZA = 60°. Haitqure ZCMK.

358. buccexrpucet MA n KB tpeyronbanka MNK nepecekaorca B Touke O,
toukn A, N, B u O nexar Ha oxHOU okpykHOCTH. Hatinure ZN.

359. Bue npsamoyronbHoro tpeyroabauka ABC Ha ero runorenyse AB nocrpo-
en kBagpatr ABFD. Jlokaxure, uro LACO = ZOCB, rae O — Touxa ne-
pecedeHus JuaroHaaei Kpajjpara.

360. Bepmunbt A u B tpeyrombsnuka ABC ¢ nps- Puc. 110
MbIM yrioM C CKOJIB3AT IO CTOPOHAM HPSIMOTO
yraa ¢ BepmumHoi P (puc. 110). Jlokaxwure,
gyTOo Touka C IpM 3TOM IepeMelaeTcs mo oT- C
Pe3Ky. A

361. I3 npousBoJbHOU TOUKH M, IpUHAIEKAIICH

YIJIy € BepIIMHOH A, HO He IpHHAIeKAIeH
€ro CTOPOHAM, IPOBEJEHBI IEePIEHIUKYIAPbI
MP u MQ x croponam yria. M3 Toukn A npo- P B
Benén nepuenaukyasap AK k orpesky PQ. Jo-
kaxure, yto LPAK = ZMAQ.
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362.

363.

B ocrpoyroabnom tpeyroabauke ABC orpeskun CC u AA| — BpicoThl. Jlo-
Ka)KUTE, YTO CEPEJIMHHDBIN nepneHaukyasp orpeska C A, mpoxoaur yepes
cepenuny croponsl AC.

Ha 60KkOBBIX CTOpPOHAX Tpamleruu, B KOTOPYIO MOKHO BIIMCATh OKPYXK-
HOCTB, KaK Ha JUaMeTpax IIOCTPOEHBI JIBE€ OKPYKHOCTH. /lokaxkure, 4TO
3TU OKPYKHOCTHU UMEIOT OJIHY OGIIYIO TOUKY.

[ YnpaxXHeHus N8 NOBTOPEHUs

UYepes cepeauny puaronam AC mapawienorpamma ABCD nposeaena
npsiMas, nepecexamoniasi cropoust BC nu AD. Dra npsmasi nepecexkaer
npsambie AB u CD B Toukax M u K coorBercTBeHHO. Onpejiennre BuJ de-

B tpeyrosbnuke ABC orpe3ox AD — 6uccexrpuca. Yepes touky D npo-
BeJIeHA IpsMasi, KoTopas mapaulenbHa ctopone AC 1 mepecekaeT CTOpo-
ny AB B touxe E. Uepes Touxy £ nposexena npsiMasi, KoTopas Hapas-
nenpHa cropoHe BC u nepecekaer cropony AC B Touke F. Jlokaxwure,

Bricora BM pom6a ABCD, onymeHHast U3 BEPIIMHBI TYIIOTO yIJja Ha CTO-
pony AD, nepecekaer puaronans AC B Touke K, ZBKC = 64°. Haiigure

364.
Toipéxyronbanka AMCK.
365.
yro AE = CF.
366.
ZABC.
Ha6nopaire, pucyire,
KOHCTpyupyinrte, daHrasupymrte
367.

Mo:xHO 11 KBagpaT pa3pe3aTh Ha TBICAIYEYTOJbHUK B 199 marmyrosn-
HUKOB?
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N

3aaaHune N2 1 B TectoBor dopme «[lpoBepbTe cebsa»

. KakuMm 13 mpencTaBieHHBIX CIIOCOOOB MOXKHO Puc. 111
0003HAYNTH YETBHIPEXYTOJBHUK, N300PaKEHHBIN
Ha pucyHke 1117
A) MPQN B) NPMQ N
B) QMNP ) QNPM " Q

. Kakue yribpl MOryT OBITH B 4€TBIPEXYTOJBHUKE? p
A) "eTbIpe TYIBIX yIIa 0
b) gerbIpe ocTphIX yriaa

B) nBa TynbIX u ABa MPAMBIX yra
I') nBa NpsIMBIX YIJIa, OJWH OCTPBIH Yoyl U OAUH TYIOH yroi

. B geTbIpéxyroapHmuke KaxJgas CTOPOHA paBHA OJHOU M TOM K€ €ro
auaroHanu. YeMy paBHBI yIJIBI YETBIPEXYTOTbHIKA?

A) 60°, 60°, 120°, 120° B) 90°, 90°, 90°, 90°

b) 60°, 120°, 90°, 90° I') 150°, 30°, 150°, 30°

. buccexrpuca yria mapauiesorpaMma JeJUT €rO CTOPOHY IOIOJIAM.
Uemy paBHBI CTOPOHBI IapaJlJIeJIOTPaMMa, €CJIU €TO IEPUMETP PaBEH
30 cm?

A) 5 cem, 10 cm B) 7 cm, 8 cm

b) 6 cm, 4 cm I') 3cm, 12 cm

. YeTbIpEXyroIbHUK ABAAETCA MaPa/LIeIOTPAMMOM, €CJIN

A) y HEro uMeIoTCA JIBe Mapbl PaBHLIX CTOPOH

b) y mero umeroTcs aBe mapnl paBHBIX YIJIOB

B) xaxpas aparoHasb IeJUT €ro Ha J[Ba PABHBIX TPEYroJIbHHUKA

I') y HETO TpU CTOPOHBI PaBHEBI

. Kakoe 13 jaHHBIX yTBEpXK/I€HUIT HEBEPHO?

A) 4eTBIPEXYrOIbHMK, KOTOPBIH OJHOBPEMEHHO ABJISETCSI U POMOOM,
U NIPAMOYTOJBLHUKOM, — KBaJ[paT

b) mapanrenorpamm, y KOTOPOro JuaroHajJy paBHBI U I€PHEHAUKY-
JIIPHBI, — KBaJIpaT

B) mapainenorpamMm, y KOTOPOTo BCE YIJIbl IPsIMBIE, A IMArOHAIN PaB-
HBI, — KBaJIpaT

I') poM6, y kOTOpOro JuaroHaJId paBHbI, — KBaJpaT

. B tpeyrosbanke ABC Ttouku M n N npunaiiexar cOOTBETCTBEHHO
croponam AB u BC. Otpesoxk MN sasngeTca cpepneil IMHAEH, ecin

A) MN | AC B) MN = %AC, /BNM = /BAC
B) MN = % AC I) MN = %AC, /BNM = /BCA
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AN
8. Kakoe u3 npuBeaéHHBIX CBOUCTB HE MOKET UMETDH TPAlEIsd?
A) mpoTHuBOJIEeKAIHE YIJIBI PAaBHEI
b) anaronanu paBHBI U IT€PIIEHUKYISPHDI
B) onun 13 yrios npu 60J1bI1€M OCHOBAHUY GOJIBIIE OJHOTO U3 YIJIOB
IPU MEHBIIEM OCHOBAHUU
I') cpepnsas muHUA Tparmenyuy paBHa €€ BBICOTE
9. BrnmcanHbI€ YIJIbI OJHOI OKPYKHOCTH PaBHBI, €CJIU OHU
A) onmparoTcs Ha OJHY XOPJAY
b) nMeroT o6myo BepmHIHY
B) onuparoTcs Ha ogHY ATy
I') nmeroT 061IyIO CTOPOHY
10. Oxono  derwipéxyronmpHuka CDEF  ommcaHa  OKpY:KHOCTb,
ZCDF = 80", ZDEC = 30°. Yemy pasen yron DCF?
A) 50° b) 110° B) 70° ) 90°

Utoru rnasbl 1

CymMmMa yriioB 4eTbIPéXyroibHuKa
Cymma yrnoB 4eTblpEXyrojibHUKa paBHa 360°.

NMapannenorpamm

MapannenorpaMmMom Ha3biBalOT YETbIPEXYro/iIbHUK, Y KOTOPO-

ro Kaxgbie ABe npoTuBoJieKallue CTOpoHbl NapasijiesibHbl.

CeBolicTBa napaanenorpaMmma
e [lpoTUBONEXKALLME CTOPOHBbI NApannenorpaMmmMma paBHbl.
e [lpoTUBONEXKALLME Yrbl NapaieslorpaMMma pPaBHbl.

e lnaroHanu napasnnesorpaMmmMma TOYKOW nepeceyeHUs gensarcs

nonojaam.

BbicoTa napaanenorpamma

BbicoToit napannenorpamMmma HasbiBaloT NepneHAUKynap, ony-
LWEeHHbIA U3 /1I0G0N TOYKU NPSIMON, coAeprKallel CTOPOoHy na-
pannenorpamMmmva, Ha npsaAMylo, cCOAeprKallylo NPOTUBOJIEXa-

LLYIO CTOPOHY.
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NMpusHaku napaanenorpaMmma

e Ecnu B 4eTbIpEXyro/ibHUKE KaxKable ABe NPoTUBOJIeXKallue CTo-
POHbI PaBHbl, TO 3TOT YETbIPEXYroJiIbHUK — napannenorpamMmm.

e Ecnu B 4YeTbIpEXyrosibHUKEe ABE MPOTUBOJIEXKAallUe CTOPOHbI
paBHbl U NapajuiesibHbl, TO 3TOT YETbIPEXYroJIbHUK — Mnapa-
nienorpamm.

e Ecnu B 4eTbipéxyrosibHMKE AUaroHaau TOYKON nepece4vyeHus
Aenqarca nonojam, ToO 3TOT YeTbIPEXYroibHUK — napanneno-
rpamm.

MpaAMOYroibHUK
MpamoyroibHUKOM Ha3biBalOT NapanjienorpamMmm, y KOToporo
BCe Yr/ibl NpaMble.

0OcoGoe CBOWCTBO NPAMOYro/ibHUKA
[AunaroHanu NpAMoOyrosibHUKa paBHbl.

an3HaKH NMPAMOYroJibHUKa
e Eciu oauH 13 yrnoB napaanenorpamma npsiMoii, To 3TOT na-
pannenorpaMm — MPSIMOYrofbHUK.
e Ecnu gnaroHanu napannenorpaMmma pasHbl, TO 3TOT napasnisie-
norpaMmm — npPSIMOYro/ibHUK.

Pomo6
Pom6oM Ha3biBalOT napannenorpamMm, y KOToporo Bce CTopo-
Hbl paBHbI.

0coGoe CBOMCTBO pomMGa
OuaroHanu pom6a nepneHAUKYISPHbl U SIBASIIOTCA OUCCEK-
TpUcamMu ero yrios.

Mpu3Haxku pom6a
e Ecnn pguaroHanu napannenorpamMmma nepneHAUKYNsIpHbl, TO
3TOT NapannenorpaMmm — pomo.
e Ecnv puaroHanb napannenorpaMvia siBJISeTc GUMCCEKTPUCON
ero yrna, To 3TOoT napaanenorpamm — pomo.

Keaapar
KBapgpatom Ha3biBalOT NMPAMOYroJ/ibHUK, Y KOTOPOro Bce CTO-
POHbI pPaBHbI.

Cpenmm JIMHUA TPpeyrojibHUKa
CpeagHel NUHUENA TpeyrosibHUKa Ha3biBalOT OTPE30K, coefu-
HSIIOWMA cepeiMHbl ABYX €ro CTOPOH.
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CBOMCTBO cpefiHel JIMHMM TPeyroJibHUKa
CpepHas NUHUA TpeyrojibHUKA, COeAMHSIOWAs CepeAMHbl
ABYX €ro CTOpOH, napannesibHa TPEeTbei CTOPOHE U paBHaA eé
NnoJIOBUHE.

Tpaneuus
Tpaneyuen Ha3bIBAOT YEeTbIPEXYrOJIbHUK, Y KOTOPOro ABe CTO-
poOHbI NapannenbHbl, a ABEe APyrue He napaniesibHbl.

BbicoTa Tpaneuum
BbicoToM Tpaneuuu Ha3biBalOT NMEPNEeHAUKYNAP, ONyLWEeHHbIA
U3 NI06OK TOYKU NPAMOMN, coaep:Kalen ogqHO U3 OCHOBaHWUM,
Ha NpPsAMYylo, coaepxallyio Apyroe oCHoOBaHue.

CpeﬂHﬂﬂ JIMHUA TPpaneLlum
CpeaHei NMHUEN Tpaneuuu Ha3bliBalT OTPE30K, COeAMHSIO-
LMK cepeaunHbl GOKOBbIX CTOPOH TpaneLwuu.

CBOMCTBO cpeiHeH JIMHUM Tpaneuum
CpeaHsaa NUHUA Tpaneuuu napannejibHa OCHOBaHUAM U paB-
Ha UX noJjiycymme.

LieHTpanbHbIH Yros OKPY>KHOCTH
ueHTpaJ’leblM yriomMm OKpPYyXHOCTU Ha3biBalOT Yyroji ¢ BepLiu-
HOW B LLeHTPe OKPYHHOCTMU.

BnucaHHbIN Yros OKpPYXXHOCTH
BnucaHHbIM YrioM OKPY>KHOCTU Ha3biBalOT YroJl, BepliuHa Ko-
TOPOro JIEXUT HA OKPY)XHOCTU, @ CTOPOHbI NEepeceKaloT OKPYK-
HOCTb.

FpagycHas mepa BNUCAHHOIO yria OKPY:KHOCTH
FpagycHas mMepa BNMCaHHOIO yrjia paBHa MOJIOBUHE rpajgyc-
HOW Mepbl AyrY, Ha KOTOPYIO OH onupaeTcs.

CBOMCTBa BNUCaHHbIX yrnoB
e BnucaHHble yrnbl, onupatlumecs Ha ofgHy U Ty e Ayry, paBs-
Hbl.
e BnucaHHbI yroa, onupalowmuica Ha auameTp (NONYOKPYK-
HOCTb), — NPAMOMN.

OKpPY>KHOCTb, ONUCAHHAsA OKOJIO YeTbIPEXYro/ibHUKA
OKpY}XHOCTb Ha3blBalOT ONUCAHHON OKOJIO 4YeTbIPEXYroJibHU-
Ka, ec/iu OHa NMPOXOAUT Yepe3 BCe ero BepLUUHbI.
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——
CBOMCTBO BNHCAHHOIO B OKPY}KHOCTb YeTbIPEXYro/ibHUKaA
Ecnu 4eTbIpéXyrosibHUK ABNSIETCA BNUCAHHbIM B OKPYXHOCTb,
TO CyMMa ero npoTuBoJieKalmx yrios pasHa 180°.

an3HaK lle'rblpéxyronbum(a, OKOJIO KOTOPOro MOXXHO onucaTb
OKPYXHOCTb
Ecnn B 4eTbIpéXyrolbHUKE CyMMa NpPOTUBOJIEMKALMX YrnoB
paBHa 180°, TO OKOMO HEro MOXHO ONUCaTb OKPYXKHOCTb.

OKpPYXHOCTb, BNUCAHHAA B YeTbIPEXYro/ibHUK
OKPY)KHOCTb Ha3biBalOT BIUCAHHOW B ‘-IeTpréxerJleMK, ec/in
OHa KacaeTcH BCeX ero CTopoH.

CBOWMCTBO ONMUCAHHOIO OKOJIO OKPY}XHOCTH YeTbIPEXYrosibHUKaA
Ecnu 4eTbIpEXYrojibHUK AIBISETCHA OMUCAHHbLIM OKOJIO OKPYK-
HOCTH, TO CYMMbI €ro NPOTUBOJIEXKALLUX CTOPOH PaBHbI.

Mpu3Hak -leTblpéxyroanuKa, B KOTOPbIH MOXHO BnMcaThb OKPYXHOCTb
Ecnu B BbINYKJIOM qe‘rblpéxyroanMKe CyMMbIl NMpPOTUBOJIEKa-
LKUX CTOPOH paBHbI, TO B HEr0 MOXHO BMUCaTb OKPYXHOCTb.
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naBa 2. NMNoago6ue TpeyroibHUKOB

M3y4ynB maTepuan 3ToM rMaBbl, Bbl y3HAETE O CBOMCTBax OTPE3-
KOB, OTCEKAEMbIX NapasiesbHbIMU NPSIMbIMW Ha CTOPOHaXx yria.

Bbl Hay4YnTecb HaxoAWTb CPeAW TPEYrosibHUKOB Te, KOTopble
MMEIOT OANHaKOoBYIO GOpPMY, HO pa3Hble pa3mepsbl.

Bbl MO3HaAaKOMUTECHL CO CBOMCTBOM [MEPECEKAOLWIMXCH XOPA
W CBOMCTBOM KacaTe/lbHOW W CEKyLLEN, MPOBEAEHHbIX K OKPYXHOCTH
yepes OfHY TOYKY.

Bbl y3HaeTe, Kakne TpeyrosibHUKW Ha3blBatoT NOAOOHbLIMU, U Ha-
YYUTECH MPUMEHATb UX CBOUCTBA.

§11. Teopema Paneca.
Teopema 0 NponopLUOHAJIbHbIX OTPEe3Kax

@ Teopema 11.1
(teopema Paneca)
Ecnu napannenbHble npsmMblie, nepeceKarowye CTOPOHbI yr-
Jla, OTCeKaloT Ha OAHOW ero CTOpPOHe paBHble OTPE3KHU, TO

OHU OTCEKAlOT paBHble OTPE3KU U Ha APYroi ero CTopoHe.

[lokasaTtenbcTBO

ITycts man yron AOB (puc. 112). HUssect-
Ho, uro OA, = A/A, = AA, = A A, = ..,
A,B, ||A2B2,AB HAB A,B, ||AB ....I[o—
Ka)KCM uyro OB, BB BB BB =..

HpeanonomI/IM qTo OB * B B Hyc’l‘b
cepequnoit orpeska OB, HBJI;IeTCH HCKOTOpaH
touka C|. Torma OTpCBOK A,C, — cpenusas nu-
uus Tpeyroibuuka A,OB,. Orciona A,C, | A,B
3HauuT, Yepes TOUKy A, IPOXOAAT ABE IPAMBIE,
napasienbubie npsamoit A,B,, uro mporusope-
YUT aKCMOME IapaLIebHbIX HpsMbix. Ciexosa-
renbno, OB, = B|B,,.

[Tpeanonoxum, uro BB, # B,B,. Tlycts
cepenuHoii oTpeska BB, aBigercss HekoTopas
Touka C,. Torma orpesok A,C, — cpeauss munus tpanenuu A, A, B B,. Orciona
AQC2 [ A,B,. 3HauuT, Yepes3 TOUKY A2 IIPOXOJAT JBE€ MpPsAMbIE, NAPALIETbHDIE
npamoit A,B,. Mbl npunum k npotusopedunio. CiaegosaTeabHo, BB, = B,B,.

Puc. 112
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AHQJIOTMYHO JOKA3bIBAIOT, YTO BQB% =B,B,urT. 1 <

AN

AO H. 3.)
[peBHerpeyeckuin d¢unnocod, y4éHbln, Kyned,

W roCyaapCTBEHHbIN geaTenb. Pogom M3 Muneta —

nopta B Manon A3nu Ha nobepexbe IAremckoro

Mops. ‘

danéc Munetckuii (oK. 625 — oK. 547 ‘

(&) OnpepeneHue
OTHOWEHUEM [ABYX OTPE3KOB Ha3biBalOT OTHOLUEHUE MX
AJIUH, BblpaXXeHHbIX B OAHUX U TeX e eAUHULlIaX U3SMepPEeHHUS.

Eciu, nannpumep, AB =8 cm, CD = 6 cM, To otHOIIEeHHe oTpe3ka AB k or-
pesky CD paBHO % 3aInmchIBAIOT: é_g =8 re AB_ 1%,

6" CD 3
AB C—D, TO roBOPAT, uTo OoTpe3ku AB n CD nponopnuoHaib-
AB, CD
HBI COOTBETCTBEHHO oTpeskam A, B, u C,D,.
AHAJIOrIYHO MOXHO F'OBOPHUTBH O IPOIOPLHOHAIBHOCTH OOJIBLIETO YHCJIA
B CD _ MN
A B, - C\D, - M, N,
CD, MN nponopuuoOHJIbHBI COOTBETCTBEHHO OTPE3KaM AIBI, C1D1’ M N,.

Ecm

orpeskoB. Hanmpumep, ecm , TO TOBOPSIT, YTO OTpe3ku AB,

@ Teopema 11.2
(Teopema 0 NponopLMoHanbHbIX OTPe3Kax)
Ecnu napannenbHble npsiMbie nepeceKaloT CTOPOHbI yriaa, To
OTpe3Ku, o6pasoBaBLUUECs HA OAHON CTOPOHEe yraa, nponop-
LMOHaNIbHbl COOTBETCTBYIOLMM OTpe3Kam, o6pa3oBaBLUUM-
CAl Ha ApPYroM CTOpPOHe yrna.

I[OKaSaTeJII)CTBO 3TOU TEOPEMDI BbIXOJUT 34 PAMKHU INIKOJIBHOI'O KypCa Ireo-
METPpUHU. Y83 HpI/IBC,ZIéM A0Ka3aTeJbCTBO JUISI 9aCTHOTO CJIy4dasd.
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ITycts ctoponsr yriaa MON nepeceuensl mapajuiebHbIMU IpsAMbIMI AA |
u BB, (puc. 113). Jlokaxewm, 4ro:

1)OAZAB.Q)OA:OB OB _ AB

OA;,  AB," 7 0A OB OB, AB

JlokaskeM IepBoe M3 3TUX PABEHCTB (OCTaJbHBIE J[BA JIOKA3bIBAIOTCS AHA-
JIOTUYHO).

IMyctes s orpeskoB OA n AB cymecTByeT Takoil OTpe3oK JIMHOI [, Ko-
TOPBIN YKIAABIBAECTCS IEJO€ YHCIO pa3 B KaxaoM n3 Hux. Mmeem: OA = ml,
AB =nl, rae m nu n — HeKOTOpbIE HATYPAJIbHBIC YHCIIA.

Torma orpeskn OA u AB MOXHO pasjesUTh COOTBETCTBEHHO HA M U N
PaBHBIX OTPE3KOB, KAK/BII 13 KOTOPBIX paBeH /.

Yepes KOHIIBI IOJYYEHHBIX OTPE3KOB IMPOBEAEM IPAMBIE, NTapalIebHbIC
npsamoit BB, (puc. 114). ITo Treopeme ®aneca atu npameie genar orpesku OA,
u A,;B, COOTBETCTBEHHO Ha 77 U 7 PaBHBIX OTPe3KOB. IlycTh KaxbIl U3 3TUX
orpeskos pasen [,. Tormra OA, =ml, A B, = nl,.

; 3)

OA ml m OA1 mll m 0OA OAI
Nmeem: — = — = —, =—=—., Orcioga —— = . Torga
OA _ AB AB  nl n’ AB  nl n AB  AB
OA, a A B, ’

ITouemy >xe NmpUBEeAEHHDBIE PACCYXKAECHUS HEJIb3sl CIUTATh IOJHBIM JOKa-
3aTeJbCTBOM TeopeMbl? Jleslo B TOM, 4TO He IS JTIOOBIX JBYX OTPE3KOB CyIIle-
CTBYET OTPE30K, KOTOPBIN YKJIaJbIBAETCS B KaKIOM M3 HUX I[eJI0€ YUCIO pas.
B wacranocru, pis orpesko OA u AB Takoll OTPE30K MOMKET U HE CYIIECTBO-
Barb. JlOKa3aTeabCTBO JJISL 3TOrO CJIydas BBIXOJUT 3a IIPEAEJbl PacCMaTPUBA-
€MOro Kypca. <

Eciu pucynok 113 nonorHuTs npsamoi CCl, IMapaUIeJIbHON MPSAMOU BB1

(puc. 115), To, paccyxgast aHAJIOTUYHO, IOJIYyIUM, HAIPUMEP, YTO AB E
AB, B
Puc. 113 Puc. 114 Puc. 115
o, ) O
A A
A B, A B,
B B G
(&
M N M N
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3ameuarue. Teopema 11.2 ocraércsa crpaBeyIMBOI, €CJIM BMECTO CTOPOH
yIJIa B34Th JIBE JIOObIE MPAMBIE.

Teopema 11.3

Tpu MeauaHbl TpeyroJibHUKa nepeceKaloTcsa B OHOI TouKe,
KoTopas Ae/IUT KaXKAyl0 U3 HUX B OTHOLWIEeHUM 2 : 1, cuuTas ot
BepLUUHbI TPeyroJibHUKa.

JokasaTenbcTBo
Ha pucynke 116 mexunanst AA, u BB, Tpeyronbnuka ABC nepecekaiorcs
touke M. Jlokaxem, uro meauana CC| Takke NPOXOAUT uepes Touky M
u BM _AM _ CM _2
MB, ~MA, ~ MC, 1’
Iposeném B K || AA|. Tax xax AB, = B,C, 0 no reopeme Paneca A K =

w

2 BA 9
= K Le. L ==, BA = A L=
C, 1. e AK 1 ITockombKy . ,C, To AK 1 ITo Teopeme
O MPOMOPIHUOHAIBHBIX OTPE3KAX BM _ % =2
MB,  AK 1

Takum o6pasom, mexnana AA,, nepecekas meauany BB, nemur eé B oT-
HomeHnu 2 : 1, cauras ot BepmuHbI B.

AHaJIOTUYHO MOKHO JIOKa3aTh (CAeJaiiTe 3TO CaMOCTOSTENbHO), UTO Me-
auana CC, taxxke aenut meauany BB, B orHomenuu 2 : 1, cuuras oT Bepum-
Hel B (puc. 117).

A 3TO 03HawaeT, 4YTO BCe TPU MejauaHbl TpeyronbHuka ABC npoxonsar de-
pe3 oHy TOUKy. MBI JOKa3aiu, 4TO 3Ta TOUKA JAeIUT Meauany BB, B oTHOmeHNM
2: 1. To, uro aTa Touka AenuT B OTHOmMeHHH 2 : 1 Taxke meaunannt AA, u CC|,
JIOKA3BbIBACTCSA AaHAIOTUYHO. <

Ha pucynke 118 uso6paxén tpeyroapnuk ABC. Touka D npunamiexut
cropone AC. B atom ciydae ropopar, 9to ctoponsl AB u BC npunexar coot-
BETCTBEHHO K oTpeskam AD u DC.

Puc. 116 Puc. 117 Puc. 118

Al C]
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& Teopema 11.4
(cBOMCTBO GMCCEKTPUCDHI TPEYrosibHUKA)
BbucceKkTpuca TpeyrosibHUKa Ae/IMT CTOPOHY Ha OTPEe3KH, Npo-
nopLUOHaJibHble NMPUWieXaluM K HUM CTOPpOHaM.

[oka3aTtenbcTBO

Ha pucynke 119 orpesox BD — 6uccexrpuca Puc. 119
AD _DC
AB ~ BC’ E

UYepes Touky C npoBeaéM Hpsmyio, mapai- J
sgenpHyio npsamou BD. Ilycte nposenéHHas mnps-
Mas nepecekaeT npamyio AB B Touke E. Yrupr 1 i
U 2 paBHBI KaK HAKPECT JIEXKAIFe MPH Mapaulesb: ‘i’
HbIx npsameix BD u CE u cexymeit BC; yrist 3 u 4 A
PaBHBI KaK COOTBETCTBEHHBIE IIPH ITAPAJIEIBLHBIX
upsmbix BD u CE u cexymeii AE. ITockonbky BD — GucceKkTpuca TpeyroabHIKA
ABC, o £4 = /1. Orciona £2 = /3. Torna tpeyronsuuk CBE — paBHOGepeH-
HbIil ¢ paBHbIMU cTopoHamu BC u BE. Ilo Teopeme 0 NpONOpPHUOHATIBHBIX OT-

AD _ DC AD _ DC

peskax ~ = . IMockonsky BE = BC, To AB-BC

tpeyroibauka ABC. JlokaxeMm, 4TO

3anava. Pasjenure gaHHBINA OTPE30OK HA TPU
PaBHBIX OTpe3Ka.
Pewenne. Yepes konen A gaHHOrO OTpe3Ka
AB mposeném nya AC, He NpUHAIEKAIMMIH TIps-
moit AB (puc. 120). Ormerum Ha syde AC npowus-
BOJIbHYIO TOUKy A . 3arem ormeTum TOuku A, u A,
Tak, utobbt AA, = A A, = A,A,. Tlposeném otpe-
30k A,B. Yepes Touku A, u A, nposesiém npsmbie,
napaienbuble npsamoit A,B. Onu nepecekyT orpe-
30k AB B Toukax B, u B, coorsercrsenno. ITo Teo-
peme ®aneca AB, = B|B, = B,B. «
? y
¢ 1. Chopmynumpynte Teopemy daneca.
2. Y710 Ha3bIBalOT OTHOLLEHNEM [BYX OTPE3KOB?
3. B kakom cniyyae roBopsT, 4to otpesku AB n CD nponopuyoHanbHbl OT-
peskam A, B,n C D,?
4. Chopmynupymnte TeopeMy O MPOMNOpPLMOHaNbHbIX OTpe3Kax.
5. ChopmynmnpynTe Teopemy O nepeceyeHUn MeanaH TpeyronbHUKa.
6. ChopmynupymnTe CBOMCTBO BUCCEKTPUCHI TPEYrOJiIbHUKA.

Puc. 120
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368.

MpaKkTuyeckue 3agaHusa

HauepTuTre npon3BOJIbLHBIN OTPE30K U PA3/I€JUTE €T0 Ha IIATh PABHBIX Ya-
CTeMn.

369. HaueptuTe MpOU3BOJIBHBII OTPE30OK U Pa3jieJUTE €ro Ha CEMb PaBHBIX Ya-
CTEN.

370. Haueprure npoussoibHbIi oTpe3ok AB u mocrpoiite Ha HéM TOuky C
takyio, uro AC: CB=2:7.

371. Haueprture npoussoubHblii orpe3ok CD u mocrpoiite Ha HEM TOuky E
takyio, uro CE: ED =1 : 5.

(o YnpaHenus
)

372. Ha pucynke 121 OA| = A\ A, = AA, = AA,, AB, Il A,B, | A,B, | AB,,
OB, = 3 cm. Haiinure orpesku B\ B,, OB,, B,B,.

373. Ha pucynke 122 AB = BC, EF = 5 cm. Haiigure otpesok ED.

374. Haiiqure otHomenue orpeskoB AB u CD, ecim uX JUIMHBI COOTBETCT-
BEHHO paBHBI 12 cM 1 18 cm. MismeHuTCS i 9TO OTHONIEHUE, €CIN JUINHDI
JIAHHBIX OTPE3KOB BBIPA3UTD B JCIUMETPAX? B MIJUIIMETPAX?

375. Ilponopruonanbusl s orpe3kun AB u CD coorBeTcTBeHHO oTpe3kam EF
n MK, ecinu:

1) AB=16 cm, CD =6 cm, EF =24 cm, MK =9 cwm;
2) AB=8cm, CD =20 cm, EF =10 cm, MK = 35 cm?

376. Cpemu orpeskoB AB, CD, EF, MK, PS Bbibepure deTbIpe OTpe3Ka TaK,
9YTOOBI IBA U3 HUX OBLIH IMPOMOPIMOHAILHEI IBYM JIPYTHIM OTPE3KaM, €CJIN
AB=3cm, CD =16 cMm, EF =18 cm, MK = 36 cm, PS =6 cMm.

377. Ha pucyuke 123 BD || CE, AB =16 cm, BC =6 cm, AD = 8 cm. Haiiure

orpesok DE.

Puc. 121 Puc. 122 Puc. 123
C
C 6
B B
A 16
F E D 4 8 D E
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378.

379.

380.

381.

382.

383.

384.

385.

386.

Ha pucynke 124 A B, | A,B, [ A,B,,
A]A2 =9 cMm, A2A3 =15 cm, 3132 =6 cMm.
Hatinure orpesok B,B,.

Ha pucynxke 125 DE || AC, BE = 10 cwm, ot-
pe3ok BD B xBa pasa Gosbuie orpeska AD.
Haiinure orpesok BC.

IIpamas, mapamwiensHas cropone BC Tpe-
yronbauka ABC, mepecekaer ero cropo-
Hy AB B Touke M, a cropony AC — B TOuU-
ke K, AM =9 cm, BM =6 cm, KC = 8 cm.
Haiinure orpesox AK.

Jokaxure, 4TO CpejHAA JMHUA TPEYTrOJib- Puc. 125
Huka ABC, napawienpnas cropone AC, ne-
JIUT TIOMOJAaM JIIOOOU OTPE30K, COEJUHSIO- B
muii BepmuHy B ¢ mpoM3BOIBHON TOUKOM
croponsl AC.

PaccrosaHue ot TOYKM nepecedyeHus Juaro-
Hajell NpPAMOYrOJbHUKA JIO €ro OoJbInei
CTOpOHBI paBHO 7 cM. Haiiaure amHy MeHb-
meil CTOPOHBI MPAMOYTOILHUKA.

BricoTa paBHOCTOPOHHEro TpeyroibHuka pasHa 12 cm. Ha kakom pac-
CTOSHMM OT CTOPOH TPEYroJbHHUKA HAXOJUTCSA TOYKA NEPECeYeHUs €ro
OGUCCEKTPHC?

Memnana CD tpeyronmbuuka ABC pasna 9 cm. Haitnure orpeskn CO
u OD, rae O — Touka nepecedeHus: Meanan Tpeyroabauka ABC.
Orpesox BD sBnserca 6uccekrpucoit Tpeyronsuuka ABC, AB = 40 cm,
AD =30 cm, CD =12 cm. Haitnure cropony BC.

Otpesok AM — o6uccexkrpuca tpeyroapuuka ABC, AB = 48 cwm,
AC =32 cm, BM = 18 cm. Haitaure cropony BC.

Puc. 124

D E

A C

JICIC)) —

387.

388.

389.

390.

KoHI1bl oTpeska, He IepeceKaloero JAHHYIO IPSIMYIO, YAAJIEHbI OT 3TOM
npsmoii Ha 8 cm u 14 cm. Haiiqure paccTosHue OT c€peArHbI 3TOrO OTPe3-
Ka JI0 JJAHHO! IIPAMOM.

Paccrosnue ot cepexunbl xopael BC no muamerpa AC paBHO 3 cM,
£ZBAC = 30°. Haiinure xopay AB.

Orpesok BM — Bpicota pomba ABCD, nposejaénnas x cropone AD,
LA =45°, AM = 8 cm. HaiizuTe paccTOsIHHE OT TOYKH IIepecedeHus] Aua-
ronazeit pomb6a 10 croponnt AD.

B rpeyronpnuke ABC ussectno, utro AB = BC, AC = 8 cm, AD — menua-
Ha, BE — BeicoTa, BE = 12 cm. 13 Touku D onymen nepunenauxyissp DF
Ha cropony AC. Haiinure orpesoxk DI u LADF.
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391.

392.

393.

394.
395.

396.

397.

398.

399.

400.

401.

402.

403.

404.

405.

Cropona AC tpeyronbanka ABC pasna 24 cm, cropona AB paznenena Ha
YeThIpe PaBHBIX OTPE3Ka, U Yepe3 TOUKHU JEJICHUS IIPOBEACHBI IIPSIMBIE,
napajvieapnbsle cropone AC. Haiinure oTpe3ku 3TUX IPSMBIX, IPUHALIC-
JKalye TPEYroJIbHUKY.

OcnHoBanus Tpamernuu paBHbl 16 cm 1 28 cm. OgHa U3 GOKOBBIX CTOPOH
pasjiesieHa Ha TPU PaBHBIX OTpPE3Ka, M Yepe3 TOYKU JIEJICHUS IIPOBEJICHBI
HIpsiMble, Mapa/UleJbHble OCHOBAHUsIM. Haliure oTpe3ku STHUX NPSIMBIX,
HPUHAUIEKAINE TPaleIyn.

Cropona DE Tpeyronbauka DEF pasjeleHa Ha TPpU paBHBIX OTpPE3Ka,
1 4Yepe3 TOYKHU JeJ€HUs IPOBEAEHBbI IpsMble, Mapale]bHble CTOPOHE
DF. HaiiguTte OTpe3KUd 3TUX NPSAMBIX, NPUHAJIEKANIE TPEYroJbHUKY
DEF, eciu DF =15 cm.

Jlokakure, 9TO CpefHsIsl JIMHUS TPALEIUU JeJUT e€ JUarOHAIN IOIIOJIAM.
Cpenuss munus MK rpanenun ABCD nepecekaer pjuaronans AC B Tou-
ke £, ME =4 cm, EK = 6 cv. Haligure ocHOBaHUS Tpanenu.
Juaronanu tpamenuu nepecekaior eé¢ cpeguiolo smHuio MK B Toukax E
u F. Jlokaxure, uro ME = KF.

OcHoBanusd Tpanennun pasHbl 12 cm n 22 cm. Haiigure orpesku, Ha KOTo-
phl€ JMArOHATH TPaleIun JAeJaT e€ CPeJHIO JTHMHUIO.

Ha pucynke 126 AE | BF | CM | DK,
AB = 25 cm, BC = 20 cm, CD = 35 cwm, Puc. 126
EK =48 cm. Haiigure orpesku EF, FM n MK.
Yepes Touky D, ormeuennyio Ha cropone AC
tpeyronbauka ABC, nposejieHa npsimasi, Ko-
TOpas napajieibHa cropoHe AB u nepeceka-
et cropony BC B touke E, AD : DC=5:7,
BC = 36 cm. Haitnure orpesok BE. 1 1B IC D
Touku M u K — cepenunsl cropon AB u AD
napaunenorpamma ABCD coorercTBeHHO. JloKakuTe, 4TO TOUYKA Iepe-
ceuenust npsameix BK u DM npunaynesxur guaronanu AC.

Jlokaxkure, 9TO €C/In JIB€ MeJUAHbl TPEYrOJIbHUKA PABHBI, TO 3TOT Tpe-
YTOJIBHUK — PaBHOOEIPEHHBI.

B rtpeyrombuuke ABC (AB = BC) uposeaensl meaumana AM u Bbico-
ta BH. Hatigure BH, ecoim AM = 45 cm, ZCAM = 30°.

Janbr orpesok AB u Touxka O, He npunamiexamas npsmoii AB. Ilo-
CTPOIITE TPEYrOJIbHUK, I KOTOPOro OTpe30K AB sBIsSeTcsi CTOPOHOI,
a rouka O — TOYKOI IepecedeHuss MeaH.

Otpesok BD — ouccekrpuca tpeyroapnuka ABC, AB = 28 o,
BC =20 cm, AC = 36 cm. Haitnure orpesku AD u CD.

B tpeyroapnux ABC Bnucan pom6 CDEF tak, uro yron Cy HUX O0IIuii,
a BepmuHbl D, E n F pomba mpusajAIexaT COOTBETCTBEHHO CTOPO-

E |F
M
K
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406.

407.

408.

409.

410.

nam AC, AB u BC Tpeyronpauka. Haiigure croponst AC u BC, ecm
AE =30 cm, BE = 12 cm, a nepuMeTp TpeyroiabHuKa paseH 105 cm.
Croponnl TpeyronpHuKa paBHBI 39 cM, 65 cm m 80 cm. OKpPyKHOCTD,
IEHTP KOTOPOM NPHUHA/UIEKUT GOJBIIEHl CTOPOHE TPEYTrOJbHUKA, KacaeT-
csl JIBYX JIpyrux cTopoH. Ha kakme oTpesku IEHTP 3TOM OKPY:KHOCTHU Jie-
JIUT CTOPOHY TPEYTrOJbHUKA?

Touka D — cepeauna ocHoBanusa AC paBHOGEIPEHHOTO TPEYrOJLHU-
ka ABC. Ha cropone AB ormerwin touky M tak, uro AM : MB =2 : 7.
B xakom oTHomenun npsamas BD npenur orpesox CM?

B pasno6eapennom rpeyronsauke DEF nposenn Boicoty EC k ero ocHo-
BaHUIO U HA 6okoBoi ctopone EF ormermiu touky A. Orpesku EC u DA
nepecekaiorcst B Touke O, npuuém AO : OD = 3 : 8. Haligure oTHOIIEHNE
EA : AF.

B paBHOGEAPEHHOM TPEYrOJIbHHUKE BBICOTA, IMPOBEJEHHAA K OCHOBAHMIO,
paBHa 42 cM, 2 OCHOBAaHHME OTHOCHUTCS K GOKOBOII cTopoHe Kak 6 : 11. Haii-
JUTE PaJuyC OKPYKHOCTH, BIMCAHHOUN B JJAHHBIN TPEYTOJbHUK.

boxoBas cTropoHa paBHOGEIPEHHOTO TPEYroJbHUKa paBHa 60 cM, a eHTp
BIIICAaHHOI OKPY)KHOCTHU JIEJIUT MEJUAaHy, HPOBEAEHHYIO K OCHOBAHMIO,
B orHOmeHnH 12 : 5. Haiiure ocHOBaHUE TPEYTOJIbHUKA.

T

411.

412,

? 413.

414.
415.

416.

417.

Ha cropone BC tpeyronsuuka ABC ormedyena Touka M Tak, 4TO
BM : MC =3 :10. B xakom oTHomenuu orpe3ok AM pemut meauany BK
tpeyronbuuka ABC?

Ha cropone AB tpeyronsuuka ABC ormedena Touka M Tak, 4TO
AM : MB = 4 : 3. B xakom orHomeHun Mejpuana BK: 1) memur orpe-
3ok CM; 2) nenmnrcs orpesxkom CM?

JlokaxuTre, 4TO OTPE3OK, COENUHSIOMMN CEPEAMHDbI JUaroHajlei Tparie-
UM, MAPAJUIEJICH €€ OCHOBAHUSAM U PABCH UX IOJYPA3HOCTH.

Jlaubl orpesku a, b, c. Ilocrpoiite oTpe3ok X Takoii, uro a : x =b : c.
Yepes Touxy O, mpUHAIEKAIYIO JAaHHOMY YIJy, IPOBEJIUTE OTPE3OK,
KOHIIBI KOTOPOTO MPHUHALIEKAT CTOPOHAM AAHHOTO YIIa U KOTOPBII Je-
surest Toukoit O: 1) monosnam; 2) B orHOmenuu 2 : 3.

ITocTpoiiTe TpeyrojbHUK:

1) mo cropone m yriaaMm, KOTopble 3Ta CTOPOHA OOpa3yeT € MEJUAHAMU,
HPOBEJEHHBIMU K JBYM JPYIHMM CTOPOHAM;

2) mo AByM MeAMaHAM U YIJIy MEKAY HUMU;

3) 1o BbICOTE U MeAUaHE, IPOBEAEHHBIM K OZHOM CTOPOHE, U YIJIy MEXKAY
9TON CTOPOHOU U MEJUAHOU, MPOBEJAEHHOM K JPYTroi CTOPOHE;

4) mo TpéM MeaMaHaM.

ITocTpoiiTe TpeyroabHUK:

1) mo cropone 1 MeguaHaMm, NPOBEAEHHBIM K ABYM APYIHM CTOPOHAM;
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? 418.

2) no BeICOTE, IPOBEAEHHON K OJHON U3 CTOPOH, U MEJUAHAM, IIPOBEAEH-
HBIM K JIBYM APYTHM CTOPOHAM.
Ha croponax yria A OTMEUYEHBI TOYKU Bl, BQ, Cl, C2 TaK, 4TO

1 _ 1 7
B, = C1C2 (pI/IC 12 ) ,Z[OKa}KI/ITe, qTo B1C1 ” BQCQ.

3

419.

buccexrpuca BHemHero yriia npu Bepmune B tpeyroasauka ABC nepe-
cexaer ayd AC B Touke D. Jlokaxure, uro AB : BC=AD : CD.

( € ynpasxneuns ans nosTopeHus

420.

421.

Cropomna kBazpata ABCD pasna a. Ha gyre AC OKpyHOCTH C IIEHTPOM
B, paguyc xotopoii paBeH a, orMedeHa Touka E Taxas, uro ZBEC = 75°.
Haiinure orpesok AE.

Juaronanb Tpanenuuu IEPHOCHAUKYIAPHA €€ OCHOBAHUAM, TYIOH YIOI,
HpIIeKAIUIl K GosblileMy OCHOBaHMIO, paBeH 120°, GokoBas cTOpoHa,
HprIexamas K 3Tomy yriay, — 12 cm, a 6orpimee ocHoBanue — 16 cm. Haii-
JUTE CPEJHIO JTUHUIO TPANIECIIUH.

( __~ Ha6nwopaiTte, pucyiTe,

422,

KOHCTpyupymnte, aHTasupymre

PaBHOCTOPOHHUI TPEYTrONIbHUK MOKPBIT IATHIO MEHBIINMMHU PABHBIMU Me-
XKy CO0OI PaBHOCTOPOHHUMH TPEYroJbHUKaMU. Jlokaxure, 94TO A IO-
KPBITUSA JOCTATOYHO 1 YETBIPEX TAKUX TPEYrOJbHUKOB.

§ 12. Mopo6GHbIE TPEYIroJibHUKHU

Ha pucynxke 128 BbI BUanTE yMEHBIIEHHOE U300pAKEHNE OOIOXKKH ydeod-

HUKa 110 reoMeTpun. Boobie B MOBCEHEBHON KU3HHU YaCTO BCTPEUYAIOTCS O0Db-
€KTbI, UMEIOIHE OANHAKOBYIO JOpMy, HO pa3Hble pa3Mepnl (puc. 129).

Puc. 127 Puc. 129
A
C
B, &
B,
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I'eomerpuueckue Urypel, KOTOPble UMEIOT OJUHAKOBYIO (DOPMY, Ha3bIBaA-
10T nmomoGHpIMU. Hanpumep, moJoOHBIMU SIBJISIOTCS JIOOBIE JABE OKPYXXHOCTH,
ZIBAa KBaJIpaTa, JiBa PAaBHOCTOPOHHUX TpeyroabHuKa (puc. 130).

Ha pucynxe 131 uso6paxenst Tpeyronbnuku ABC u A, B,C,, y KOTOpbIX
paBubl yroibl: LA = ZA|, LB=/B,, ZC=ZC,.

Croponnt AB u A B, nexar npotus pasubix yrios C u C|. Takue cropo-
HbI Ha3bIBAIOT COOTBETCTBEHHBIMU. COOTBETCTBEHHBIMH TAKKE SIBJSIOTCS CTO-

pouet BCu B,C|, CAu CA,.

&)

OnpepeneHue
[ABa TpeyrojibHUKa Ha3blBalOT NOAOGHbLIMM, €CJIU UX YIibl CO-
OTBETCTBEHHO pPaBHbl U CTOPOHbI OJHOI0 TPEYyroJibHUKa npo-
nopyuoHa/IbHbl COOTBETCTBEHHbIM CTOPOHaM ApPYyroro Tpe-
yroJsibHUKa.

Hanpuwmep, na pucynke 132 uzo6pasxkennt Tpeyronbuuku ABC u A,B,C|,

_ _ _ AB _ BC _ CA _ )

y Kotopbix LA = ZA,, ZB=24B, £LC=2/2Cn AB, = BC, = CA = 2. Ilo om

pesie/IeHNIo 3TU TPEeyroibHUKU noJooHbl. [Tumyr: AABC © AA | B,C| (uuTaior:
«rpeyronpauk ABC nogo6en tpeyroabuuxy A, B, C,»).

Puc. 130 Puc. 131 Puc. 132
B A,
O o /\ 5
B
A C
AI&S C, A C

Yucno 2, KOTOpOMy paBHO OTHOIIEHHE COOTBETCTBEHHBIX CTOPOH, HA3bI-
BalOT Ko3dPpumuenToM nmogodus. I'osopsar, uro rpeyroabauk ABC nopoben
tpeyroabauxky A B,C, ¢ xoadpunuentom moaobéus, pasHbiM 2. IlumyT:
AABC & AAB,C,.
AB _BC G4 1
Tak kax = = = =, TO MOXHO TaK)XXe€ CKa3aTb, YTO TPEYroJb-

AB  BC cA 2’
nuk A B,C, nogo6en Tpeyroabuuky ABC ¢ koadduimenTom nogodus % Iu-
1

myT: AA B,C, & AABC.
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W3 ompezpenenns paBHBIX TPEYTOJLHUKOB CJIEAYET, UTO JIOOBIE J[BA PaB-
HBIX TPEYTOJbHUKA TOJOOHBI ¢ K03(p(PUIIMEHTOM MTO00Us, paBHBIM 1.

Ecmu AABC © AA,B,Ciu AA,B,C,® AA,B,C,, To AABC © AA,B,C,. Jlo-
Ka)KMTE 5TO CBOMCTBO CAMOCTOATENBHO.

JlemMoii Ha3BIBAIOT BCIIOMOTATENbHYIO TEOPEMY, KOTOPYIO HCHOJIb3YIOT
JUISL TOKA3aTeIbCTBA JPYTUX TEOPEM.

T

Jlemma
0 NOAOGHbIX TPeyrosibHUKax
Mpamasn, napannenbHaa CTOPOHE TpPeyrojibHUKa U nepece-
Kamouwiaa ABe Apyrue ero CTopoHbl, OTCEKaeT OT AaHHOro Tpe-
yrojlbHuUKa emy nogoGHbI.

[Joka3aTtenbcTBO
Ha pucynke 133 msobpakéH Tpeyroin- Puc. 133
nuk ABC, orpesok A, C| mapauienen cTopoHe
AC. Jloxaxem, uto AABC ~ AA BC,. B
Yraet A u A, C u C| paBHBI KaK COOT-
BETCTBEHHbBIC IPU MAPALICIBHBIX IPSIMBIX

A,C, mu AC n cexymux AB u CB cooTsercT-

BeHHO. CiieoBaTeNbHO, YIJIBI paccMaTpuBae- A, <
MBIX TPEYTOJbHUKOB COOTBETCTBEHHO PAaBHBI.
ITokaxem, uro cropoust BA u BC npo- A c
HOPIMOHAJIBHBI COOTBETCTBEHHO CTOPOHAM G
BA, n BC,.
" BA _ BA
3 TEOpPEMBI O IPOIMOPIHUOHAIBHBIX OTPE3KAX CJAEAYET, UTO —— = ——-.
BC  BC,
Orcioga BA = BC .
BA,  BC,
. BC _ AC .
ITposeaém C,C, | AB. ITonygaem —— = ——-. I1o onpeeseHnIO YeThIPEX-
BC,  AC,
BC _ AC

yrompuuk AA, C, C, — mapanienorpamm. Torpa AC, = A C,. Otcrona

BA _ BC _ AC
BA,  BC, AC,’

CrnenopatenpHo, y TpeyronbHukoB ABC u A BC| yribl cCOOTBETCTBEHHO
PaBHBI U COOTBETCTBEHHBIE CTOPOHBI IPONOPIMOHAILHEL [ToaToMy 1o onpeje-

JICHUIO 3TU TPCYrOJIbHUKHA HOL[O6HI)I. <

BC, AC

1 171

Taxum 06pa30M, JAOKAa3aHO, 9TO

3apava. I[OK&)KI/ITC, YTO OTHOIIEHHE IIEPUMETPOB OJOOHBIX TPEyroJib-
HHUKOB PaBHO KO3((pUImeHTy moxoous.
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Pewenue. Ilycts Tpeyrombnuk A B, C, nogoben Tpeyronbuuxy ABC c xo-
AB, _ BC _AG
AB  BC  AC

s¢ppunmentom noxodus k. Torxa =k, OTKY/Ia AlB1 =k-AB,
B,C, = k- BC, A C = k- AC.
O6osnauum P| — nepumMeTp TpeyroJbHUKa AlBlcl, P — nepumertp Tpe-
yronbanka ABC. Nmeem:
P =AB +BC+AC =k-AB+k-BC+k-AC=Fk- (AB+BC+ AC) =FkP,
P

L=} <

T. €. ?

~

1. Kakuve gBa TpeyronbHuKa Ha3biBaloT NofA0OHbIMUN?
2. Kak HanTh Ko3dhdurumneHT nogobus aAByx NoAoOHbIX TPeyronbHUKOB?
3. Chopmynupyinte nemmy o NOoJOOHbIX TPEyronbHUKaX.

(

(©}

YnpaxHeHusa

423. Ha pucynke 134 m3obpaskeHbI 0100- Puc. 134
ueie Tpeyronbanku ABC n DEF, pas-
HBI€ YIJIBI KOTOPBIX OTMEYEHBI OJU-

HAKOBBIM KojudyecTtBoMm ayr. Kaxwme D E
CTOPOHBI 3TUX TPEYrOJIbHUKOB IPO- B
HOPIMOHATBHBI? 3allUIIUTE COOTBET- C
CTBYIOIIYIE PABEHCTBA. F
424. Iloxo6ubl su tpeyrorpHuku ABC
n MNK, ecim LA = 40°, £/B = 82°, A

ZM = 40°, /K = 58°, AB = 2,4 cwm,
BC=2,1cm, AC=3,9cm, MN =32 cm,
NK =28 cm, MK =5,2 cm?

425. lsBecrtHo, uro ADEF &AM CP, npuuém cropone DE coOTBeTCTBYeT CTO-
pona MC u cropone DF coorBerctByer cropona MP, MC = 12 cwm,
MP = 8 cm, EF = 4,5 cm. Haligure HeM3BECTHBIE CTOPOHBI JJAHHBIX TPe-
YTOJILHUKOB.

426. Issectno, uto AABC © AA B,C,, npuuém LA = LA, 4B = ZB,,
AB =6 cm, BC = 7 cm, AC = 10 cm, AB; = 9 cm. Haiigure cropo-
uel B,C, u A|C,.

427. Haiigure yraor Tpeyronbauka A B, C,, ectu AABC © AA B, C|, npuuém
cropone AB coorserctByer cropona A, B, u cropone BC coorsercTByeT
cropona B,C,, ZA =25, ZB = 70°.

428. Croponet MK u DE, KT n EF — cOOTBETCTBEHHBIE CTOPOHBI IIOJOOHBIX
tpeyroabuukoB MKT u DEF, MK = 18 cm, KT = 16 cm, MT = 28 cwm,
MK : DE = 4 : 5. Haiinure cropons! Tpeyronbuuka DEF.
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429,

430.

431.

432.

Ha pucynke 135 AB || CD. Haiiaure Ha
5TOM PHCYHKE IOJOOHBIE TPEYrOJbHUKH.
3anumure NPONOPIUHN, KOTOPblEe HAYNHA-
I0TCSI C OTHOLICHUSI:

AE CD AB

1) T 2) 1B’ 3) AE D
IMpsimast, mapaniensaast cropone AC tpe-
yronbanka ABC, nepecekaer cropony AB A C
B Touke D, a cropony BC — B Touke E.
1) Haitnure BD, eciu AB =16 cm, AC = 20 cm, DE =15 cm.

2) Haiigute AD, ectu AB = 28 cm, BC = 63 cm, BE = 27 cm.

B Tpeyronbuuke ABC ussectno, uro AB = 6 cm. Uepes Touky M cropo-
Hbl AB mposesieHa npaMas, KoTopas napajienbHa cropoe BC u nepe-
cexaer cropoHy AC B Touke K. Haiiiure Hem3BecTHBIE CTOPOHBI Tpe-
yronpuuka ABC, ecn AM =4 cm, MK =8 cm, AK =9 oM.

Haiinure BbIicOTY BhImKU (puc. 136), ecin paccTossHUS OT HAGIIONATEIIS

JI0 IIECTa ¥ BBIMIKA COOTBETCTBEHHO paBHBI 1,5 M 1 39 M, BbIcOTa mIecTa —
3 M, a poct Habmogarens — 1,8 m.

Puc. 135

B

Puc. 136

)

(
)
¥
3
N
5
»
g
»
{
N

AV ATAY AT AT A

433.

434.

ITponomxenus: 60koBeIx cTtopoH AB u CD tpanenuu ABCD nepecexa-
orca B Ttouke E. Haitqure CE, eciu DE =40 cm, BC : AD =4 : 5.
IIponomxenus 60koBbix ctopoH AB u CD tpanenuun ABCD nepeceka-
foTcst B Touke M. Haiiaure MeHbInee OCHOBAHUE TPAlelUM, €CIU GOJb-
mee ocHoBanue AD pasuo 42 cm, AB =9 cm, BM = 54 cm.

435. Iloub3ysch onpejeIeHueM OA0OHBIX TPEYTOIbHUKOB, JOKAKUTE, UTO JIO-
ObIe BA PAaBHOCTOPOHHUX TPEYrOJbHUKA ITOJXOOHDL.
I —
436. Touxu M un K — cepepunnl cropon CD u AD xsagpata ABCD coorset-

ctBeHHO. [Tonb3ysice onpexpeseHreM MOJOOHBIX TPEYrOJbHUKOB, TOKAKU-
Te, yto AMDK © ABCD.
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437. CropoHBI TPEYroJIbHUKA OTHOCSATCS Kak 5 : 4 : 7. Haiigure cTopoHBI 10-
JOOGHOTO €My TPEyroabHHKa, Y KoToporo: 1) mepumerp pasen 64 cwm;
2) MeHbIIIask CTOPOHA paBHA 24 cM.

438. CTOpOHBI TPEYroJbHUKA pPaBHBI 15 cM, Puc. 137
25 cm u 35 cm. Haiingure ctopoHsl m1og06-
HOT'O €My TPEYTOJbHHUKA, Yy KOTOPOTO:
1) mepumerp pasen 45 cm; 2) pasHOCTDH
HanboJIbIIEe 1 HaUMEHbIIEH CTOPOH paB- K
Ha 16 cm.

439. Ha pucynke 137 u3oGpaskeHbI TPeyrob-
Huk ABC u BHUCAaHHBIIE B Hero pom6 E
BDEK. Haiigure cropoHy pomba, ecau
AB =10 cm, BC =15 cm.

440. Ha pucynke 138 wnsobpaxeHbl HpaMo-
yrojpubiil Tpeyroasnuk ABC (LB = 90°)
U BIUCAHHBIA B Hero ksagpatr BMKN.
Haiigutre CN, ecim BM = 6 oM, M K
AB =10 cm.

441. Jize oxpyxnoctu ¢ nenrpamu O, u O, u
paguycamu 8 cM 1 12 cM COOTBETCTBEHHO B N C
MMEIOT BHelIHee KacaHue B Touke A. Mx
o0I1asl BHEIIHSASI KacaTeJbHasl IepeceKaeT
npsamyio O, 0, B Touke B. Haiiute paccTosnus ot Touku B o nenTpos
JAHHBIX OKPYKHOCTEN.

IR —

442, Ilepumerp paBHOOEAPEHHOTO TPeyroJbHUKa paBeH 48 cm. Uepes cepenu-
HY BBICOTBI TPEYTOJbHMKA, ONYIIEHHOM HA €ro OCHOBAaHHE, IPOBEJCHA
npsiMas, mapajuleJbHas O0KOBOU cTopoHe. Haliiure nepuMeTp Tpeyroib-
HUKQA, KOTOPBIN 3Ta NMPAMas OTCEKAET OT JAHHOTO.

443. B paBHOOEAPEHHBIN TPEYrOJbHHUK, OCHOBAaHHE KOTOPOro paBHO 12 cm,
a 6okoBas cTopoHa — 18 cm, Brncana okpyxHocTb. Haiinure paccrosinue
MEX/Iy TOUKAaMU KaCaHUs 3TOH OKPYXKHOCTU C OOKOBBIMU CTOPOHAMH Tpe-
YroJbHUKA.

O N—

444. B rpeyronbuuxke ABC ussectno, uro AB =8 cm, BC=12 cm, ZABC = 1207,

BD — 6uccekrpuca. Haitnure orpesok BD.

B

Puc. 138

( € ynpamuenus ans nosTopeHus

445. Cropouna BC mapamwienorpamma ABCD B 2 pasa 6oibie cropoust AB.
bBuccekrpucs! yrios A u B nmapauienorpamMa nepecekaior mnpsmyio CD



B Toukax M u K cooTrBeTCcTBEHHO Puc. 139
(puc. 139). Haiinure cTopoHBI Hapai-

senorpamma, ecau MK =18 cm. M
446. [uaronanu upsmoyrouasuuka ABCD %

nepecekaiorcsa B Touke O, yror AOD B C

Ha 60° 6oxbme yrma AOB, AC = 24 cwm.

Haiiqure mnepuMmeTp TpeyrojbHHKA ﬁ( /

COD. A D

447. Oxpy:KHOCTb, LIEHTP KOTOPOH NpUHAJ-
JexuT cropone AB TpeyroabHuKa
ABC, npoxoaur uepe3 Touky B, kaca- K
ercs croponnl AC B Touke C u nepece-
kaeT cropony AB B Touke D, npuuém AD : BD =1 : 2. Haiigure yrisr:
1) Tpeyrombnuxka ABC; 2) tpeyronbsauka BCD.

Ha6nawpaite, pucyure,
KOHCTPYUpyinTe, daHTasupymnte

448. Ha 1m1ockocTh OTMETHIM 2D TOYEK TaK, YTO CPEAM JIOOLIX TPEX M3 HUX
HalyTCcA JBEe TOYKU, PACCTOSHHE MEXKJY KOTOPLIMU MEHbIIE €JUHHUIIbI.
JloxkaskuTe, 9TO CyIECTBYET OKPY:KHOCTb €JIMHHUYHOTO pajguyca, KOTopas
COJIEPKUT He MeHee 13 MaHHBIX TOYEK.

§ 13. MepBbi# NpU3HaK N10A06USA TPEYroJibHUKOB

Ecmu st peyronbnukos ABC u A, B, C,| Bbimonnsiorcs ycinosus LA = LA,

_ B AB _ BC _ CA i
4B = 4B, LC= ZC,, AB, = BC, = CA , TO TIO OIPENETIECHUIO 3TU TPEYTOIb

HUKHU TOJ00HBI.
MoOHO 11 110 MEHbIIEMY KOJTMYECTBY YCIOBUI ONPEEsTh 110001ue Tpe-
yroapHukos? Ha 3TOT Bompoc oTBeYaOT NPU3HAKU OJJOOUS TPEYroJbHUKOB.

Teopema 13.1
(nepBblt NpU3HaK nogobus
TPEYroibHUKOB: MO ABYM yrnam)
Ecnu pgBa yrna ofgHOro tpeyrojibHMKa paBHbl ABYM yrinam
APYroro TpeyrosibHUKa, TO TaKue TpeyroJibHUKU NoJO0G6HbI.

Hoka3aTtenbcTBO
Paccmorpum Tpeyrombnuku ABC u A\B,C|, y xoropbix LA = ZA
4B = £B,. lokaxem, utro AABC ~ AA B, C,.

1°
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Ecmu AB = A B, to Tpeyronbuuku ABC u A,B,C| paBHbI IO BTOpOMY
IPHU3HAKY PAaBEHCTBA TPEYTOJBLHUKOB, 4 CJIEJOBATEIBHO, 3TH TPEYTOJIbHUKH I10-
JTOOHDI.

[Mycrs, nanpumep, AB > A, B,. Orioxum Ha cropone BA orpesok BA,,
pasubii cropone B A|. Yepes Touky A, nposeném npsamyo A,C,, napaiienn-
Hyio cropone AC (puc. 140).

Yravt A u BA,C, — cOOTBETCTBEHHBIE TPU NAPALIETbHBIX TPAMbIX A,C,
u AC u cexymeit AA,. Orcropa LA = ZBA,C,. Ho LA = ZA,. Tlonydaem, uto
LA, = £BA,C,. Cneposarenbno, Tpeyroabuuku A,BC, u A, B, C| paBHbI 110 BTO-
POMy IIPU3HAKY PaBEHCTBA TPEYroJbHUKOB. I1o sleMMe 0 MOJOGHBIX TPEYroJbHU-
Kax AAQBC2 © AABC. Cneposatensao, AA B,C, © AABC. «

3apaya 1. Cpeausis muuns tpaneuun ABCD (BC | AD) pasna 24 cm, a
eé puaronanu nepecekaiorcs B Touke O, AO : OC =5 : 3. Haiinure ocHOBaHUS
TPaIeLIUH.

Pewenne. Paccmorpum tpeyroimsuuxku AOD u COB (puc. 141). Yrie
AOD u BOC pasusl xak Beptukaibubie, yrisl CAD u ACB paBHbBI Kak HAKPeCT
Jexamuye npu napauienbHbix npsameix BC u AD u cexymeit AC. CrenoBarens-
Ho, TpeyroabHukn AOD n COB 1noJo6HBI 110 JIBYM yIJIaM.

Puc. 140 Puc. 141
B

Ao Gy
A c

BC CO 3’
ITycrs BC = 3x cm, Torna AD = bx cm.
Tax xak cpequssa muHUA Tpanenuu pasHa 24 cM, To BC + AD = 48 cm.
Nmeem: 3x + bx = 48. Orcrona x = 6.
Caneposarenbno, BC = 18 cm, AD = 30 cm.
OTtBeT: 18 cm, 30 cm. «

3ajgava 2 (CBOMCTBO NepeceKarlnxes xops). Joxkaxkure, 9To eCIu Xop-
np1 AB u CD oxpyxuocTH nepecekaiorcs B Touke M, to AM - MB =DM - MC.
PeweHne. Paccmorpum tpeyroasnuku ACM u DBM (puc. 142). Yrusl 3
1 4 paBHBI KaK BEPTUKAJIbHbBIC, VIJIbI 1 U 2 paBHBI KaK BIIMICAHHBIE YIJIbI, OIH-
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palomuecss Ha ogHy U Ty Xxe ayry. CiexpoparenpHo, TpeyroapHuxku ACM
u DBM mnopo6HBI 1O mEepBOMY NPHU3HAKY MOJOOUA TpeyroibHUKOB. Torma

AM _ MC _ )
W = m Orcrona AM - MB = DM - MC. «
(j) 3apaya 3 (CBOMCTBO KacaTelbHOM U ceKyuien). Jlokaxxure, 4To €Cciau 4e-

pe3 TouKy A K OKPYKHOCTH IpoBezieHbl KacaTenbHas AM (M — Touka kacaHus)
U npsivasi (cexymasi), Iepecekaolas OKpy:KHocTb B Toukax B u C, to AM? =
=AC - AB.

Pewenune. Paccmorpum tpeyronbauku AMB n ACM (puc. 143). YV Hux
yron A — obmuii. ITo cBOMCTBY yria Mexay KacaTeJIbHOU U XOPAOU (CM. KIIOde-

ByIo 3azauy § 9) LAMB = %UMB. Yron MCB — BOUCAHHBII YroJI U ONHAPAET-

cst Ha ayry MB, nosromy ZMCB = %UMB. Orcoma ZAMB = ZMCB. Cneno-

BareapHO, TpeyroabHuku AMB u ACM nonoGHbI 110 IepBOMY HNPU3HAKY IIOJ0-
6us TpeyronbHUKoOB. Toraa % = j—]@ Orcriona AM? = AC - AB. <
¢ 1. ChopmynupyiiTe nepebin NpMsHaK Nogobus TpeyrofibHNKOB.
2. ChopmynunpyinTe CBOMCTBO MepecekatoLLmMXCs XOPA.
3. ChopmynupynTe CBOMCTBO KacaTeNlbHOW U CekyLen, NpoBeAEHHbIX K OK-
PY>XHOCTW Yepe3 OfHY TOUKY.

f YnpaxHeHus
T o N\

449. Ha pucynke 144 ZBAC = ZBED. Ilono6unl su Ttpeyroapaukn ABC
u EDB? B c1ydae yTBepAUTENILHOTO OTBETA YKAKUTE Maphl COOTBETCTBEH-
HBIX CTOPOH.

Puc. 142 Puc. 143 Puc. 144
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450. Ha pucynxke 145 DE | AB, BC 1. AD. YxkaxuTe Ha 5TOM PUCYHKE BCE I1a-
PBI IOZOOGHBIX TPEYTOJIbHUKOB.
451. Ha pucynxke 146 LABC = ZBDC. Kakue TpeyroabHUKH Ha 3TOM PHUCYH-
Ke IMOJOOHBI? 3aNHIINTE PABEHCTBO OTHOUIEHHH HX COOTBETCTBEHHBIX

CTOPOH.
Puc. 145 Puc. 146
D B
C
F
B E A A D C

452. YxKaxuTe mapbl IOLO00HDBIX TPEYTOJbHUKOB, U300pAKEHHBIX HA PHUCYH-
ke 147, Haiiaure JIMHY OTpe3Ka X (pa3Mepshl JAaHbI B CAHTUMETpPAXx).

Puc. 147

18

B

453. B Tpeyrombuukax ABC u A B,C| ussect-
HO, uT0 LA =LA, ZB=/B,, AB=6 cm,
BC=8cm, A\B, =9 cm, A|C, = 18 cm.

Haiiqure HEM3BECTHbIE CTOPOHDBI JJAHHBIX

TPEYroJIbHUKOB.

454. Ha cropone CD napauwtenorpamma ABCD
(puc. 148) ormeuena touxa [E, mpsiMble
BE u AD mepecekaorcss B TOouke F),

Puc. 148
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455.

456.

457.

j) 458.

459.

460.

461.

462.

CE=8cMm, DE =4 cm, BE =10 cm, AD =9 cm. Haiinure orpesku EF
u ID.

B tpanennu ABCD (BC | AD) ussectno, uto AD =20 cm, BC =15 cMm,
O — Touka nepecedenus aumaroHaireii, AO = 16 cm. Haiinure orpe-
3ok OC.

Jnaronanu tpanenyu ABCD ¢ ocroBanuavu BC u AD nepecekaioTcs
B Touke O, BO : OD =3 :7, BC =18 cm. Haijure ocHOBanue AD.
IToo6HBI 1 1BA TPSMOYTOJILHBIX TPEYrOJIbHUKA, €CJIU CPEJH YIJIOB OJHO-
ro U3 HUX €CTb YroJ, paBHbIA 38°, a cpeau yrjios Apyroro — yroi, pas-
HbIi1 52°7

Jlokaxure, 4TO JIBa PABHOOEAPEHHBIX TPEYrOJIbHUKA IOJOOHDI, €CIIH YIJIbI
P UX BEPIINHAX PABHBL

MosHO 1 yTBEPXK/JATh, YTO JiBA PABHOOEJPEHHBIX TPEYrOJbHUKA 10106
HBI, €CJIM Y HUX €CTh: 1) IO paBHOMY OCTPOMY yIJy; 2) IO HpPSMOMY YIJIy;
3) mo paBHOMY Tymomy yriy?

Yros mexty 60KOBOI CTOPOHOM M OCHOBAHUEM OJJHOTO PAaBHOOEIPEHHO-
ro TPEyroJbHHUKA PAaBEH YIJy MEXKJTy OOKOBOI CTOPOHOI M OCHOBAHHEM
JPYroro paBHOOEJPEHHOTO TPEYroJbHUKA. boKoBas CTOpOHAa M OCHOBa-
HUE IIePBOTO TPeyroJbHUKaA paBHbI 18 cM 1 10 cM cOOTBETCTBEHHO, a OC-
HOBaHUEe BTOpOoro — 8 cm. Haiigure GOKOByIO CTOPOHY BTOPOTO Tpe-
YrOJIbHHKA.

M3 BepIIMHBI IPSAMOTO yIjIa TPEYTroJbHHUKA OIYIIEHA BBICOTA HA TUIIOTEHY-
3y. CKOJIBKO IOJOOHBIX TPEYTOJIbHUKOB 00PA30BATIOCh IIPU 3TOM?
Cropons! napawienorpamma pasabl 20 cm u 14 ¢m, BpIcOTa, TPOBEAEHHAS
K GoublIeil cTropone, paBHa 7 cM. Haiiaure BpICOTY mapasiesorpamma,
IPOBEAEHHYIO K MEHBIIEH CTOPOHE.

I —

463.

464.

? 465.
? 466.

467.

B rpanenuu ABCD c ocuoBanusamu BC n AD nuaronanu nepecexkaioTcst
B Touke O, BO =4 cvm, OD =20 cm, AC = 36 cm. Haiigure orpesxu AO
n OC.

B rpanenuu ABCD (BC | AD) ussectno, uro AD =18 cm, BC = 14 cm,
AC = 24 cm. Haiigure oTpesku, Ha KoTopble auaroHanb AC peaurcs Tou-
KOI IlepecedyeHus JuaroHaie.

Jlokaxkure, 4TO B IOJOGHBIX TPEYTOJbHUKAX GUCCEKTPUCHI, IIPOBEIEHHDIE
13 BEPIINH COOTBETCTBEHHBIX YIJIOB, OTHOCSATCS KaK COOTBETCTBEHHBIE
CTOPOHBI.

Jlokakure, IYTO B IOJZOOHBIX TPEYTOJIBHHUKAX BBICOTBHI, IPOBEAEHHDIC U3
BEPLIMH COOTBETCTBEHHBIX YIJIOB, OTHOCSITCS KAaK COOTBETCTBEHHBIE CTO-
POHBI.

OcnoBanua BC n AD Tpaneruu ABCD paBHBI COOTBETCTBEHHO 28 cM
u 63 cm, LZABC = ZACD. Hatigure nuaronann AC.
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468.

469.

470.

471.

Ha cropone AC tpeyrompauka ABC ormermin Touky DD Taxyio, 4TO
ZABD = Z£C, AB =20 cm, BC = 28 cm, AC = 40 cm. Haigure neussect-
HbIE CTOPOHBI TpeyroabHuka ABD.

l'umorenysa npsMoyrojabHOro TpeyroibHuka pasHa 20 ¢Mm, a 60abmMi Ka-
ter — 16 cm. Haiiqure oTpesku, Ha KOTOpbIE CEPEIUHHBIN MEPIEHINKY-
JIIp TUIIOTEHY3BI JIEJIUT GOJIBIINI KaTeT.

OO6bscHUTE C TOMOIIBIO pUCYHKA 149, kak MoxHO HaiiTu mupuny (BM)
PEKM, UCIIOJIb3Ysl TOA0OHUE TPEYTOJbHUKOB.

Hzob6paxkenue gepesa, yraréaHoro Ha 60 M oT o6bekTHBa (poTOanmapara,
UMeeT Ha ILIEHKe BbIcOTy 8 MM (puc. 150). PaccTosiHne ot o6bekTHBA 10O
nsobpakenus pasHo 40 mm. Kakosa BbIicOoTa fepesa?

Puc. 149 Puc. 150

472.

473.

474.

475.

476.

Haiinure BpICOTY AiepeBa, €C/IM JUIMHA €ro TeHU paBHa 8,4 M, a JUIMHA Te-
HU OT BEPTUKAJIBLHOTO CTOJI6A BBICOTOM 2 M B 3TO K€ BpeMs CyTOK pPaBHA
2,4 m (puc. 151).
MosxeT 1 npsAMas nepeceKaThb Puc. 151
JIBE CTOPOHBI PAaBHOOEPEHHO-
rO TPEYroJIbHHUKA, OTCEKATH OT
HETO TPEYTOJIbHUK, €My 000~
HBI, U HE OBbITh IAPAJLIC]Ib-
HOH TpeThel CTOpOHE?

Xopast AB u CD oxpyxHOCTH
nepecekaloTca B Touke M,
AM = 6 cm, BM = 14 cwm,
CM = 12 cm. Haiigure oTpe-
30k DM.

Xopapt MK u NP oxpyxHOCTH nepecekaioTcsi B Touke I, MF =9 cm,
KF =12 cm, a orpesok NF B 3 pasa gmunnee orpeska PF. Haligure xop-
ny NP.

Touka K nenur xopay AC okpyxHOCTH 1oriosnam, a xopay DE — Ha oTpes-
ku gunHou 2 cM u 32 cm. Haiinure xopay AC.
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4717.

478.

479.

480.

481.

482,

483.

484.

Touka E pemut xopay CD OKpPyXHOCTHM Ha OTPE3KH JUIMHOI 15 cMm
u 16 cm. Haiiure paguyc OKpy:KHOCTH, €CJIU pacCTOsTHUE OT TOUku E 1o
LIEHTPa OKPYKHOCTH PABHO 4 cM.

Xopaa MK oxpykHOCTU e IUTCA TOYKON P Ha jiBa oTpeska AIMHON 8 cM
u 12 cm. Haiigure paccrogaue ot Touku P 10 1ieHTpa OKPYKHOCTH, €CJIN
eé pajauyc pases 11 cm.

Yepes Touky A nposeseHsl K OKpy:kHOCTH KacarenbHass AM (M — Ttouxa
KacaHUsI) M CEKyllas, KOTopas IepeceKaeT OKPYXHOCTb B Toukax K u P
(Touka K nexut mexay Toukamu A u P). Haiinure KP, ecin AM =12 cwm,
AP =18 cm.

Yepes Touky A, exallyio BHE OKPY)KHOCTH, IIPOBEICHBI JBE IPSIMbIE, O
HA U3 KOTOPBIX KacaeTCst OKPYKHOCTU B TOUKe B, a apyras rnepecexaer OK-
pyxkHocTh B Toukax C m D (touka C snexur mexay Toukamu A u D),
AB =18 cm, AC : CD =4 : 5. Haiinure otpesok AD.

Uepes Touky A, Jexalyio BHE OKPYKHOCTH, IIPOBEJEHBI ABE IIPSIMbIEC, OJ-
HA U3 KOTOPBIX IIEPECceKaeT OKPYKHOCTb B Toukax B u C (touka B jpexur
MEXKIY TOUKaMU Au(),a jpyrass — B Toukax D u E (touka D nexur me-
xay Toukamu A n E).

1) Joxaxkwure, uro AB - AC = AD - AE.

2) Hatigure AE, ectu AB=18 cm, BC=12cmu AD : DE=5:17.

B okpy:xHOCTH, pajuyc KOTOpOIi paseH 8 cM, posezieHa xopaa AB. Ha nps-
moit AB BHe otpeska AB ormermin touky C Takyio, uro AC : BC=1: 4.
Haiinure paccrosame ot Touku C 1o 1eHTpa OKpy:KHOCTH, ecit AB =9 cm.
B tpeyronmbnuk ABC BnmcaH KBaJpar Tak, U4TO JBE €rO COCEJHUE BEPIIN-
Hbl npuHayIeskar cropoue AC, a ase apyrue — croponam AB u BC coort-
BercTBeHHO. Haiinure cropony kBagpara, eciu AC = a, a BbICOTa, IIPOBe-
néunas x cropone AC, pasHa A.

B Tpeyronrsunke ABC usBecrno, uro BC = 72 cm, AD — BbICOTA,
AD =24 cM. B panHbIi TpeyroapbHuK BrucaH npsamoyroiabHuk MNKP Tak,
uyro Bepuinubl M u P npunapiexar croporne BC, a Bepunusl N u K —
croponam AB un AC coorsercTBenHo. Haligure cTOPOHBI IPSAMOYroJbHU-
Kka, ecciu MP: MN =9 : 5.

( € ynpasxneuns ans nosTopexus

485.

486.

Haiinure yribpl mapajuiesorpaMma, €Cau yroJ MeX/y €ero BbICOTAMH, IIPO-
BeJEHHBIMU U3 OJHOI BeplIuHbI, paseH: 1) 20% 2) 130°.

e oxpysxknoctu ¢ nentpamu O, u O,, parycbl KOTOPLIX PABHBI, TEPe-
cexatorcs B Toukax A u B. Otpesok O, 0, nepecekaer JJaHHbIE OKPYKHO-
cru B toukax C u D. Jlokaxure, 4to 4eThIpéxyronpHuk ACBD — poM6.
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487. OpuH U3 YrI0B IPSAMOYTOJIbHON Tpamenuu paseH 135°, cpenusag muHus —
21 cM, a ocHoBanus otHOCcATCS Kak b : 2. Halinure MeHbIIyIo 60KOBYIO CTO-
POHY Tparenuu.

Ha6awopanre, pucynre,
KOHCTPYUpyinte, daHTasupymre

488. Kax jBa paBHBIX BBIYKJIBIX YETHIPEXYrOJbHUKA paspe3aThb HA YacTH, U3
KOTOPBIX MOYKHO COCTAaBUTD IAPAJIEIOrPAMM?

@™ Korga caenaHbl ypoku
Teopema MeHenas
Toukn, npuHAIEKAIE OJHOU NPAMON, HA3bIBAIOT KOJJIMHEAPHBIMM.
JIBe TOUKM KOJUIMHEAPHBI BCET/IA.
B sToM pacckase BbI y3HaeTe 00 OJHOH 3HAMEHUTOU T€OpEMeE, KOTopas CIIy-

KUT KPUTEPUEM KOUIMHEAPHOCTH TPEX TOUEK. JTa TEOPEMA HOCUT UMs JpPEBHE-
Ipeueckoro MaTeMaTUKa 1 actpoHoMa Menenas Anekcanputickoro (I-1I BB. 1. 3.).

@

Teopema MeHenasn
Ha ctopoHax AB u BC tpeyronbHuka ABC oTMe4€eHbl COOT-
BETCTBEHHO TO4KM C, 1 A, a Ha NPOAO/IKEHNHN CTOPOHbI AC —
To4Ka B,. infa Toro 4to6bl TOYKN A, B, C, nexxanu Ha ogHoW
NpAMOA, HEOGXOAMMO M [O0CTAaTOYHO, YTOGbl BbINOJIHANOCH

paBeHCTBO
AC, BA CB
| i it U (*)
CIB A10 BIA
[loKasaTtenbcTBO

Cravasa okaxeM HeoOXOMMOE YCIOBUE KOJUTMHEAPHOCTU: €CJTU TOUKU A |,
B,, C| nexar Ha oHOI IPAMOI, TO BBIITOTHSAETCS PAaBEHCTBO ().

W3 Bepmmn Tpeyrosbiuka ABC onycrum nepnenpukynsapsl AM, BN
u CP na npamyio C,B, (puc. 152). I[Tockoneky ZMC,A = ZNC|B, To Tpeyroib-
auku AMC, u BNC| nopo6ubl 1o

EepBOMY IIPHU3HAKY IOXOOUS Tpe- Puc. 152
yroapHuKoB. OTciona ﬂ:A—M B
C,B BN M,
W3 mopobus tpeyroabuukos BNA, A
CcPA BA, BN N ' P
u , TOJIyJaem, d9To R =Tp" ) B
s mopo6ust Tpeyronsuunkos B, CP c
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u BAM cnenyet paBeHCTBO % = % . [lepeMHOXUB TOWIEHHO JIEBbIC U IIPA-
1

AC, _AM  BA _BN CB _cp
CIB_BN’ AIC_CP’ BlA_AM’
AC, BA CB _AM BN CP _|
C,B AC BA " BN CP AM

Temnepsb goOKaKeM JOCTATOYHOE YCIOBHE KOJUIMHEAPHOCTU: €CJIN BBIIOJIHSI-
eTcsa paBeHcTBO (*), To Touku A,, B, C, nexar Ha OJHON TPAMOIA.

[Mycts npamas C, B, nepecexaet cropony BC tpeyrombnuka ABC B nexoTo-
POt TOuKe A2 (puc. 153). ITockoabky Touku C,, AQ, B, nexar na oiHOI IPSIMOH, TO

BbI€ YaCTH HpOHOpL{I/Iﬁ noJjgay4daeMm

AC, BA2 CB,
M3 JIOKAa3aHHOT'O BBIIIE MOKHO 3aITHCaTh: . . = 1. ConocrasJsist 3TO
C\B AQC BA
BA, BA2
PABEHCTBO C PABEHCTBOM (¥), IPUXOJUM K BBIBOAY, UTO Yol = E , T. €. TOUYKU A2
1

" A1 JesitT oTpe3ok BC B OHOM U TOM K€ OTHOLICHUM, 4 3HAYUT, STH TOUKU COB-
nasaoT. OTcIoa cejyer, 9To npsaMast ClB1 nepecekaet cropony BC B Touke Ar <

3ameTuM, 4TO Teopema OCTAaéTCA CIPABEIIMBONM U TOTJA, KOTJA TOY-
ku A, u C| nexar He Ha CTOpoHaxX TpeyroabHuka ABC, a Ha UX TPOJOJLKE-
HuAX (puc. 154).

Puc. 153 Puc. 154
B
G
Ay
B,
A C
YnpakHeHus
1. Oobmue kacaTeJbHBIE K TPEM OK-

PYXKHOCTSIM II€peCceKaioTCs B TOY-
kax A, B u C (puc. 155). Jokaxu-
T€, YTO 3TU TOYKH KOJTMHEAPHBDI.
YKazaHue. Ilpumenure teopemy
Memnenas x Tpeyroabuuxy O, 0,0,
u toukam A, B, C, xoropsle Je-
KaT Ha IMPOJO/LKEHUSAX €r0 CTOPOH.

97



OxpyskHOCTb ¢ nienTpom O, Kacaercs JByX OKpyxkHOcTe# ¢ nentpamu O,
u O, B Toukax B u A coorsercrsenno (puc. 156). Jlokaxure, 4To nps-
Mot AB npunamiexut Touka C — TOYKA IepecedeHus O0IUX KacaTeb:
HBIX K OKpykHOCTSM C nentpamu O, u O,.

B toukax A, B, C k OKpy)XKHOCTH IIPOBECHBI KacaTeabHble (puc. 157). Jlo-
kaxure, yro Toukn M, N u P KonnuHeapHbI.

YKkaszaHve. ITpumenssa teopemy Menenas k TpeyronbHuky ABC, Bocon-
3yliTech KI04eBon 3amadeii 2 § 13.

Puc. 156 Puc. 157

IIpsamas nepecekaer croponsl AB, BC u npogosnkenue croponst AC Tpe-
yronbauka ABC coorBerctBenHo B Toukax D, E, F. Jlokaxure, 4To cepe-
aunbsl orpesko DC, AE, BF nexar Ha OJHOI NPSIMOU (3Ty IPSIMYIO HA3blI-
Baiot npsimoul Taycca).

YKasaHnue. Ilpumennre Teopemy MeHenas K TPEyroJbHUKY, BEPIIMHBI KO-
TOPOTO ABJIAIOTCA CEPEMHAMH CTOPOH Tpeyronbanka ABC.

AN
\
\

Kapn ®pugpux laycc

(1777-1855)

BblgatolWmnnces HeMeLKMn mateMaTuK, acTpo-
HOM, GU3KUK, reoae3uncT.

B ero TBop4YecTBE OpraHMyecku coyeTanmnchb
nccneaoBaHms No TEOPETUHECKON U NPUKIAAHOM Ma-
TemaTtuKe. PaboTbl [aycca oKkazanu 60/bluoe BAUS-
HWe Ha BCE aanbHewllee pa3BuTrne anrebpbl, TEOPUn
yncen, reoMeTpPUK, TEOPUM INEKTPUYECTBA U MarHe-
TM3ma.
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4 AN
AN

Knaspum NMronemen

(oK. 100 — oK. 178)

[peBHerpeyeckmii MmateMaTMK 1 acTPOHOM.
ABTOp reoueHTpnYecKom moaenun mupa. PaspaboTan
MaTeMaTUYeCKyO TEOPUIO ABMUMKEHUS NSIAHET, MO3BO-
NIAIOLLYIO BbIYMCAATb UX NonoxeHune. Co3gan npoob-
pa3 COBPEMEHHOM CUCTEMbI KOOPANHAT.

Teopema lNTonemesn

& Teopema

Mronemesn
MpousBegeHne auaroHanen BMUCAHHOIO B OKPYXXHOCTb 4e-
TbIPEXYrosibHUKa paBHO CymMMe NpPOU3BEeAEHU ero NpPpoTuBo-
NleXKawmux CTOPOH.
Puc. 158
[NokasaTtenbcTBO

Ha pucynxke 158 n306pax€éH BIMCAHHBIN

B OKPYXHOCTb deTbIpéxyroipuuxk ABCD.

Hoxaxem, utro AB-DC+ BC-AD=BD - AC.

Ha amaromamu AC ormerum Touky K

TaK, 9ro Z1 = Z2. Yrael 3 u 4 paBHbI Kak BIU-

CAaHHBIE YIJIbI, ONIUPAIOIIUECH HA OJHY U Ty K€

ayry. CrneposarenbHo, TpeyroabHuku ABK 52 4

n DBC nojo6HbI 10 IIEPBOMY IIPU3HAKY OJL0-

6us TpeyronbHUKOB. OTCI0N2 AB _AK . P

BD DC’

AB-DC=BD - AK. (1)

Tak xax £1 = £2, to ZABD = ZKBC. Yrapl 5 u 6 paBHBI Kak BIIICAHHbLIE

YIJIBI, ONApAOmuecs Ha ofHy u Ty ke ayry. Iloatomy AKBC © AABD. Otciona
BC_KC
BD AD’ T

BC-AD=BD - KC. (2)
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Crnoxus pasencrsa (1) u (2), moxyamm:
AB-DC+BC-AD=BD-AK+ BD - KC, . e.
AB-DC+BC-AD=BD .- (AK+ KC)=BD - AC. «

YnpaxHeHusa

1. Ilycte M — IPON3BOJEHASA TOTKA OKPYHHO- Puc. 159
CTH, OINMCAaHHOW OKOJIO PaBHOCTOPOHHETO
tpeyroapuuka ABC. Jlokaxure, 4TO OJUH B
u3 orpeskos MA, MB, MC pasen cymme
ABYX JPYIHX.

2. Ha oxpyxuoctu ormeuensl Touku A, B, C,
D Ttak, uro UAB =UBC =uUCD. Jloxaxure,
yto AC?> =AB - (BC + AD).

3. Ha pucynke 159 nsobpaxén BIHMCaHHDBII
B OKpyxHOCTb cemuyronbuuk ABCDEFG,
Yy KOTOPOTrO BCE€ CTOPOHBI paBHBIL JloKaxu-

T€, 4TO L + L = !

AC ' AD ~ AB’

§ 14. BTopoi 1 TpeTui Nnpu3HaKu
noao6u1a TPpeyroibHUKOB

@ Teopema 14.1
(BTOPOM NpPU3HAK NOJO06GUA TPEYroIbHUKOB:
no ABYM CTOPOHaM W yrjly Mexay HUMM)
Ecnu gBe CTOPOHbI OAHOrO TPEYroJibHUKa NPonopLuuoHabHbl
ABYM CTOPOHaM ApYroro TpeyroJibHUKa U yribl, 06pa3oBaH-
Hble 3TUMU CTOPOHAMM, paBHbl, TO TaKUe TPEyroJibHUKU MNo-
AOGHbI.

HokasaTenbcTBo AB
Paccmorpum Tpeyroabauku ABC u A B|C|, B KOTOPbIX = =k

A B, 1~1
u /B = ZB,. loxaxem, utro AABC © AA B,C,.

Ecmm k=1, 10 AB = A,B, u BC = B,C,, a cnefoBaTeqbHO, TPEYTOJbHUKU
ABC u A, B|C| paBHBI 11O IEPBOMY NPU3HAKY PABEHCTBA TPEYTOJIbHUKOB, T. €.
3TU TPEYrOJIbHUKU MOJOOHBI.

IMycts, Hampumep, k£ > 1, 1. e. AB > AB, u BC > B,C,. Ha croponax
BA u BC orMeTUM COOTBETCTBEHHO TOYKU A2 u C, Tak, uro BA, = A B,

AB _ BC
n BC:’2 = BICI (pI/IC 160) TOF,Z[a E = B_C'Q
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IMoxaxem, uro A,C, | AC. lonyctum, uro sto He Tak. Toraa Ha cropo-
AB = BC . Ho
BA, _ BM

T. €. BC2 = BM. CnenosarenpHo, 6ykBamu M

e BC ormernm Touky M rakyio, uro A,M | AC. Vmeewm:
AB _BC . BC _BC
BA,  BC,’ BC, BM’
u C, obo3nauena ojna u Ta xe touka. Torma A,C, || AC.

I[To nemme 0 nopOGHBIX TpeyroabHUKax noaydaeM, uto AABC © AA,BC,,.

Tpeyrompuuku A,BC, u A;B,C| paBHbI 110 NEPBOMY NPU3HAKY PABEHCTBA TpeE-
yroapHukoB. Orcioga AABC © AAlB]Cl. <

Teopema 14.2

(TpeTui npuaHaK Noao6msa TPeyroibHUKOB:

no TPEM CTOpPOHaM)
Ecnu Tpu CTOPOHBbI OJHOI0 TPEeyroJibHUKa NPonopLUoHabHbI
TPEM CTOpPOHaAM APYroro TpeyrojibHUKa, TO TaKue Tpeyrosb-
HUKU NOJO0OGHbI.

NlokasaTenbcTBO AB BC
Paccmorpum tpeyrombuuku ABC u A,B,C|, B KOTOpPbIX =—=
CA AB, B

= = k. lokaxem, uto AABC © AA B, C,.

G4

Eciu k=1, to Tpeyronpauku ABC u A, B, C| paBHbBI 10 TpEThEMy ITPU3HA-
Ky PaBEHCTBA TPEYrOJILHUKOB, a CJIE0OBATEIbHO, 3T TPEYTOJbHUKH IOJOOHBDI.

ITycts, Hanpumep, k£ > 1. Ha croponax BA u BC ormerum cooTBETCT-
BeHHO Touku A, u C, Takue, 4TO BA, = AB,, BC2 = B,C, (puc. 161). Torma
AB _ BC
BA,  BC,
IIPH JI0Ka3aTeJbCTBE BTOPOTO NPHU3HAKA 000U TpeyronbHuKkos). CienoBaTens-
HO, TI0 JIEMME O MOIOGHDIX TPEYTOJIbHUKAX TToTyYaeM, uto AABC © AA,BC,, npu-

= k. Orcioga momyaaem, uro A,C, | AC (Mbr ycTanoBMIM 5TOT hakT

uém koadunuent moxodus pase k. Torxa A _ k, 1O 110 yCI0BHIO CA _p.
Cody G4
Puc. 160 Puc. 161
B
A C
2 2M
A C
B,
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Orcioma A C, = AQCQ. CienoBaTeabHO, TPEYTOJIbHUKH A2BC2 u AB,C
PaBHBI II0 TPEThEMy IIPU3HAKY PABEHCTBA TPEYroJbHUKOB. C yu4éTOM TOro, 4To
AABC ~ AA,BC,, nonygaem: AABC © AAB,C,. <

3apauva. I[OKZDKI/ITC, 4YTO OTPE3OK, COEIMHAIONNN OCHOBAHUS JIBYX BBICOT
OCTPOYrOJBHOIO TPEYrOJIbHHUKA, OTCEKAET OT JAHHOI'O TPEYrOJbHHKA €My IIO-
JIOOHDBIM.

Peuwenune. Ha pucynke 162 orpesku AA, u CC| — BBICOTBI TPEYrOJbHU-
ka ABC. Jloxaxewm, uro AABC © AA BC,.

B mpsamoyronbubix Tpeyroabankax ABA, u CBC,| octpsiii yron B — 06-
muii. CregoparensHo, TpeyroabHuku ABA, u CBC| nogo6HLI 0 epBoMy Ipu-

BA, AB _ BC
BC " BC, . Torga B_Al —B—CI.YI‘OJ'IB—
obumit g tpeyrompaukos ABC u A,BC|. CrenoBareibHO, TPEYyrOJbHUKH
ABC n A BC, nogo6Hbl IO BTOPOMY NPHU3HAKY MOJ0OUS TPEYrOJbHUKOB. <

3HaAKy HOI[O6I/IH TPEYIrOJIbHUKOB. OTCIO/Ia

?
¢ 1. ChopmynupyriTe BTOPOM Npu3HaK Nogodums TpeyronbHUKOB.
2. ChopmynunpymnTe TpeTUN NpM3HaK Nogobus TpeyroibHNKOB.

( YnpaxHeHuna
N .

489. Ha oxnoii cropone yria A otinoxensl orpe3ku AB u AD, a ma apyroi —
orpesku AC u AE. Ilopo6unr m tpeyrombanku ABC n ADE, ecm
AB =4 cm, AD =20 cm, AC =10 cm, AE =8 cm?

490. Ha croponax AB u AC tpeyronbuuka ABC (puc. 163) ormeruan coot-

BetcTtBeHHo Touku D u E Tak, uro AD = %AC , AE = %AB. Haiigure ot-

pesok DE, ectu BC =21 cm.
491. B Ttpeyronbauke ABC ussectHo, 4yro AB =21 cm, AC =42 cm, BC =28 cm
(puc. 164). Ha nmponomxenusx orpeskos AB u BC 3a Touky B oT10K€eHbI

Puc. 162 Puc. 163 Puc. 164

B B
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coorBercTBeHHO oTpe3ku BM u BK, BM =8 cm, BK = 6 cm. Haiigure ot-

pesox KM.

492. Orpesxkn AB n CD nepecekaioTcst B TOU- Puc. 165
ke O (puc. 165), AO =24 cm, BO =16 cM,

CO =15 cm, OD = 10 em, ZACO = 72" ¢ B
Haitgure ZBDO.

493. Ha croponax AC u BC rtpeyrojabHu- [0
ka ABC oTMeTnIM COOTBETCTBEHHO TOY-
kmu M u K tak, yuro CM = 15 cm,

CK = 12 cm. Hatinute MK, ecin D
AC =20 cm, BC =25 cm, AB =30 cm.

494. Ilono6ubr au tpeyroapuuku ABC un A

A,B,C,, ecmn:
1) AB =6 cm, BC =10 cm, AC = 14 cm, AIB1 =9 cwMm, Blcl =15 cm,
A, C =21 cm;
2) AB=13cm, BC=25cm, AC=32 cm, A\B, =26 cm, B,C, = 50 cm,
A,C, =60 cm?

495. Tlomo6GHBI 1M1 1Ba TPEYTOJbHUKA, €CIU CTOPOHBI OJHOTO OTHOCSATCS Kak

3 :8:9, a croponsr apyroro pasusl 24 cm, 9 cm, 27 cm?
JCYC)) —

496. B Tpeyrombuukax ABC u A B, C| uzBectno, uro LA = ZA|, kaxaaa us
cropon AB u AC cocrasnger 0,6 cropon A;B, u A, C, COOTBETCTBEHHO.
Haiinure croponst BC u B,C,, ecn ux cymma paBHa 48 cm.

497. B rpeyronbuukax DEFu MKN uspectHo, uro ZE = ZK, a kaxaasa U3 cTo-
pon DE n EF B 2,5 pasa 6oapme cropon MK u KN cOOTBETCTBEHHO.
Haiinure cropoust DF u MN, eciu ux pazHoctb pasHa 30 cM.

498. Ha croponax AB u AC rtpeyronsuuka ABC oTMeTHUIN COOTBETCTBEHHO
touku D u E Ttak, utro AD : DB = AE : EC = 3 : 5. Hatinutre DE, eciu
BC =16 cm.

499. 13 nepeBsIHHBIX NATOYEK U3TOTOBIIN TPU IHOAOGHBIX PA3ZHOCTOPOHHUX
TPeyrojbHUKA. B Kaka0M M3 HUX GOJIBINYIO CTOPOHY IOKPACUIN B CU-
HUII I[BET, @ MEHBINYIO — B JKEJATHIN. M3 CMHUX MaJ0YeK COCTABUIN OJUH
TPEYroJIbHUK, a U3 KEJITBIX — BTOPOM. ByAyT jin 3TH TPeyroJbHUKH I10-
JOOHDI?

IR

500. B rpeyronsuuke ABC ussectno, uro AC=a, AB=BC=b, AM u CK —
6uccexTpucsl Tpeyronbauka. Halinure orpesok MK.

501. B rpeyronbuuke ABC usBectno, uro AB =8 cm, BC=12 cm, AC =16 cm.

Ha cropone AC ormerunu touky D Tak, uro CD =9 cm. Haiigure orpe-
30k BD.
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RT3

502.

503.

504.

505.

W3 rouku A nposexenst asa ayga AM u AN. Ha 1yde AM ormeuensl ToU-
ku H u B, a na nyue AN — rouxkn C u D Tax, yro AH - AB = AC - AD.
Hoxaxure, uro Touku f, B, C u D nexar Ha OXHOU OKPY>KHOCTH.

Ha meaunane BM tpeyronpuuka ABC ormermau Touky K Tak, 4ro
/ZMKC = ZBCM. Jloxaxure, 4YTO
ZAKM = Z/BAM. Puc. 166
Orpesku AB u CD nepecekaiorcs B TOY-
ke M. WssectHo, utro AM - MB =

A
= CM - MD. JJoxaxure, 4TO0 TOUYKU A,
B, C u D nexar Ha OJHOI OKPYKHOCTH. ‘. C

Ha o61meil xope ABYX IEepeCceKaAIONIXCs
OKpyXHOCTell oTMeTwan Touky M u de-
pe3 Heé mposeau xopasl AB u CD
(puc. 166). Hoxaxure, uro LDAB =
=/BCD.

( €D ynpaxuenns ana noBTOpeHus

506.

INepumerp mnapamnenrorpamma ABCD pasen 46 cm, ZBAD = ZADB.
Haiiqure cTOpOHBI mapaiiesorpamMMa, €CJu IIEPUMETDP TPEyroJbHH-
ka BCD pasen 32 cm.

Ha pmaromamm BD xBagpatra ABCD ormerwiun Touky E Tak, 4TO
DE = AD. Yepes Touky L npoBeieHa IpsiMasi, KOTOpasi IePHIEeHIUKYISIp-
Ha npsmou BD u nepecekaer cropony AB B Touke F. Jlokaxure, 4To

B rpanennun ABCD wussectno, uro £B =90°, ZC =150°, BC =5 cm. Haii-
aure cropony CD, eciu BpIcoTa Tpanenuu, nposeaéunas us sepmunsl C,
pasbuBaeT JAHHYIO TPAILICLMIO HA TPEYTOJIbHUK U KBAaJpaT.

IToBTOpuTE COomeprkaHue MyHKTa 7 Ha c. 197 u mynkra 17 Ha c. 201.

507.
AF = FE = BE.
508.
( Ha6nopaite, pucyire,
KOHCTPyUpyinte, daHTasupymnre
509.

Ha oxpyxnoctu ormernan 999 Toyek CMHMM KapaHAANIOM U OJHY TOUKY
KpacHbIM KapaHJamoM. Kakux MHOTOYroJbHMKOB C BEPIIMHAMU B OTMeE-
YEHHBIX TOUYKAX OOJIBIIE: TEX, KOTOPBIE COAEPKAT KPACHYIO TOYKY, WJIN
TeX, KOTOPBIE €€ He COAepPKaAT?
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Korpa caenaHbl ypoKku
Mpamaa dinepa

Touka nepecedyeHns cepeJUHHBIX E€PIEHINKYISIPOB CTOPOH TPEYTOJbHU-
Ka — 3TO IIEHTP OKPYKHOCTH, OIIMCAHHON OKOJIO TpeyroabHuka. O603HaAYNM 3Ty
TOouKy GykBoii O.

Touka nepecedeHns GMCCEKTPUC TPEYTOJbHUKA — 3TO IEHTP BIUCAHHON
OKpYXHOCTH. OG03HAYNM 3Ty TOUKY OYKBOH J.

Touky nepeceyeHMs MPAMBIX, COAEPKAMUX BBICOTHI TPEYTOJbHHIKA, HA3bI-
BAIOT OPTOLEHTPOM TpeyroabHuka. O603HAUNM 3Ty TOUKy OykBOIl [1.

Touky nepeceuenus MeJaH TPEYroJIbHUKA HA3bIBAIOT IEHTPOMIOM Tpe-
yronbanka. O603HaYNM 9Ty TOUKy GykBoit M.

Touku O, J, H, M Ha3piBaIOT 3aMedaTeIbHBIMU TOYKAMH TPEYTOJIbHUKA.
Hcrionbp3oBaHue TaKOro 3MOIMOHAIBHOTO 3MHUTETA BIIOJTHE 060CHOBaHHO. Bean
3TU TOYKH OOJIAJAIOT IIEJBIM PSAJOM KPAaCUBBIX CBOMCTB. Pa3se He 3amedaresbHO
y’K€ XOT$I 6BI TO, UTO OHU CYHIECTBYIOT B JIOOOM TPEYrOJbHUKE?

PaccMoTpuM 0J1HY 13 MHOTHX TEOPEM O 3aMedYaTeIbHBIX TOYKAX TPEYroJIb-
HUKAQ.

Teopema
B nt060M TpeyrosibHUKe LLeHTP ONMUCAHHOM OKPYXKHOCTH, LieHT-
poua U OPTOLLEHTP NiexKaT Ha oAHOM nNpaMon (npamvon diunepa).

Joka3aTtenbcTBO

JUist paBHOGEAPEHHOrO TPEYrOJbHUKA JOKA3bIBAEMOE YTBEPIKICHUE Ode-
BUJHO.

Ecin panneii tpeyroapnuxk ABC npsamoyronsnsiii (£LC = 90°), To ero op-
TOLEeHTP — 3TO Touka C, IEHTP ONMCAHHOI OKPYXHOCTU — CEpeANHA I'HIIOTe-
ny3bl AB. Toraa noHsATHO, YTO BCE TPU TOYKH, O KOTOPBIX HIET pedb B Teope-
Me, IPUHAIEKAT MEeANaHe, IPOBEeJEHHON K TUIIOTEHYy3e.

JlokaxxeM TeopeMy JUIst OCTPOYIOJIbHOIO PA3HOCTOPOHHETO TPEYrOJbHUKA.

Jlemma
Ecnu Touka H — opToueHTp TpeyronbHuka ABC, OM, —
nepneHguKynap, onyueHHblii U3 ueHTtpa O onucaHHOW OK-
PyXHOCTU Ha cTopoHy BC, To AH = 20M, (puc. 167).
[DokasaTtenbcTBO

BrIrmotHIM JOIIOJTHUTENIBbHOE TOCTPOEHME, YK€ 3HAKOMOE BaM U3 pele-
HUS KJIIOUEBOM 3aaun § 2: yepes Kaxayio Bepinny Tpeyroiasnuka ABC npose-
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JEM IIPSAMYIO, ITapaJUIeIbHYIO IPOTUBOJIEKAIeH ctopoHe. IToayunm TpeyroabHuK
AB,C, (cm. puc. 167). B ykazaHHOII KIIOY€BO#i 3aade GbLIO MOKA3aHO, YTO OpP-
torenTp H Ttpeyrompauka ABC saBIseTcs NEHTPOM OINMCAHHON OKPYKHOCTH
tpeyroabunka A B, C,. [lns atoit okpysxkuHocTtu yron B/ HC,| asasercs nenTpaib:
HbIM, a yroi B;A,C| — pnucannpiv. Tak kak OHM OMMPAIOTCsl HA OJIHY U Ty %Ke JIy-
ry, o ZB HC,=2/B,A,C,. Yt BAC u B|A|C| paBHBI KaK IPOTUBOJIEKATIIE
yrapl napaienorpamma ABA,C, noatomy ZBOC = 2/BAC = 2/B A C, =
= /B HC,. ITockonbky B, C, = 2BC, To pasHOGeapennbie Tpeyronbuuku B HC,
n COB nono6HsI ¢ ko3 durmenToM nog06us, paBHbIM 2. ITockonbky oTpeskn
AH n OM,; — cOOTBETCTBEHHBIE BBICOTHI MOJOOHBIX TPEYrOILHUKOB, TO AH =
=20M,.

JlokaxeM Tenepb OCHOBHYIO TE€OpPEMY.

ITockoabky Touka M| — cepepuna croponunl BC, To orpesok AM| — me-
mnaHa Tpeyronbanka ABC (puc. 168). Ilycte M — Touka nmepecedeHus oTpes-
ko AM, u HO. Tax xax AH | OM |, to ZHAM = ZOM M. Kpowme Toro, yr-
abt AMH n M, MO pasubl kak BepTukaibubie. CegoBaTeNbHO, TPEYrOJIbHU-
ku HAM u OM M 1nopo6HbI 110 IepBOMY MPU3HAKY MOJ00Us TPEYTOJIbHUKOB.
Orcrona ]\i.ll—]\]\;[l = (34—151 = 2. 3uauur, Touka M penut mexumany AM| B oTHOIIE-
Hun 2 : 1, cunras or Bepmunel A. Torma Touka M — 1neHTpou TpeyroabHU-

ka ABC.

Puc. 167 Puc. 168
A
B] A Cl
H
H
M
< /B o
.
Al C M1 B

,Z[OKaSaTCJIbCTBO JJIA CJIy‘-Iaﬂ TyHOYI‘OJIbHOI‘O TpeyFOJII)HI/IKa AHAJIOTUYHO. <

ObpaTM BHIMaHUE HA TO, YTO MBI HE TOJIBKO YCTAHOBUIN (DAKT IPUHAM-
aexuocru Touexk O, M, H onnoil mpsMoi, HO U AoKa3anu paseHCTBO HM =
= 2MO, xoTopoe sBIsETCS €Ié OJHUM CBOMCTBOM 3aMEUATEJIBHBIX TOYCK Tpe-
YI‘OIIbHI/IKa.
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Nleonapp diinep (1707-1783)

Bbigatowmnmncsa matemaTuk, GU3NK, MeXaHuK,
aCTPOHOM.

YporkeHel LLBenuapun, npuexan B Poccuio
B 19 neT no npurnaweHuio MNetepbyprckon akagemmm
HayK. BOnblLyto YacTb *KM3HM NPOBEN B Poccuun, 3aecb
e co3fan 60/blWKNHCTBO CBOMX HAYYHbIX TPYAOB.

C To4kM 3peHns matemaTnkn XVIII Bek — 370
BeK dnnepa. Ecnmn o Hero 4ocTuUKeHus B o6nactu
MaTemMaTUKK OblIM Pa3pPO3HEHbI U HE BCeraa corna-
COBaHHbI, TO AMnep BrNepBble COEAMHWUN aHanu1s, an-
rebpy, TOUrOHOMETPUIO, TEOPUIO YMCEN WU Opyrue
OVUCUMMINHBI B €AUHYI0 CUCTEMY M 106aBWUT HEMANO COGCTBEHHbIX OTKPbITUM.
3HauuTenbHasa YacTb MaTeMaTUKM NPEnoaaéTcs ¢ TeX Nop «no Annepy»r.

Kpome matemMaTuKu, OH ry6oKo M3y4dan 60TaHMKy, MEAULMHY, XUMMUIO,
TEOPUI0 MY3bIKM, MHOMXECTBO €BPOMENCKNX A3bIKOB. CBOM MaTeMaTUYECKME
nccnefoBaHusa Annep WUPOKO NPUMEHSN ANS PelleHns NPaKTUYEeCKMX npo-
6/1EM MEXaHWKK, BaNUCTUKK, KapTorpadum, KopabnecTtpoeHus.

[BYXTOMHas Knaccuyeckas MoHorpadus «YHnBepcanbHas apudmeTu-
Ka» (KoTopas nagaBanach Takke noj HassaHusaMmu «Havana anrebpbi» 1 «[lon-
HbIV Kypc anrebpsbl») Oblna NnepeBefeHa Ha MHOTMe A3bIKK U NepensgaBanach
okono 30 pas (TpuKAabl — Ha PYCCKOM A3blKe). Bce nocneayowme yHeOHUKH
anrebpbl cO31aBaNMCb MO CUNbHENLIUM BAUSHUEM Ditniepa.

dnnep BocnuTan NepBbiX POCCUINCKUX MaTEMATUKOB, CTaBLUMX YleHaMu
MeTepbyprcKomn akagemum Hayk.

YnpaxHeHuna

JlaHbBI B€ TOYKH, JEKAMME B OJHON IOJYIZIOCKOCTH OTHOCUTEJIBHO JAH-
HoIl psamoii. ITocTpoliTe TpeyrolbHUK, OJHA U3 CTOPOH KOTOPOTO JIEXKUT
Ha JJAHHOU IPSIMOM, a II€HTP ONUCAHHON OKPYKHOCTH M OPTOLIEHTP SBJIS-
IOTCS JIBYMSI JIAHHBIMU TOYKAMHU.

ITocTpoiite Tpeyroapuuk ABC 110 TpéM AaHHBIM TOYKaM: BepuinHe A, op-
ronieHTpy H u nienTpy O onncaHHON OKPYKHOCTH.

buccekrpuca yrma A ocrpoyroasHoro tpeyroapHuka ABC nepneHamky-
JspHA NpaMoit ditrepa sToro TpeyroabHuka. Jlokaxkure, uro LA = 60°.
Ykazanue. Joxkaxkure, uro HA = OA.
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1. Ha pucynke 169 A B, | A,B,, A,B, | A,B,, Puc. 169

AN

N

3aaaHune N2 2 B TtectoBoin dopme «[lpoBepbTe cebsa»

272

AA, = %A1A3' Orcoga cieayer, 9To

A) AA, = BB, B) A/A, = BB,

b) B,B, = 2B,B, I) A/A, = B,B,

. Ecm menmannr AA; u BB, TpeyroibHuka
ABC mnepecekaiorcsi B Touke M, To Kakoe
U3 JJAHHBIX PABEHCTB SIBJISECTCS BEPHBIM?

A) AM : MB, = BM : MA,
B) MA, = £ MB

1
B) MA, = 5AM Puc. 170
) MB, = L BB, B
2
. Ha pucynke 170 A, C, || AC. Torza
JAG _BA o BC_AC
AC T AA BC, T AC, A C
BA, _ ¢B ) AC _ B4 A C
AB ~ BC, AC, ~ AB

. B Tpeyronmpnuke ABC wussectno, uro AB = 8 cm, BC = 4 cwm,
AC =9 cM. B xakoM OTHOIIEHHUU IEHTP BIMCAHHOU OKPYXKHOCTH Je-
ot 6uccexkrpucy BB,, cautas ot Bepmunbl B?

A)2:3 b)2:1 B)4:3 I'3:4

. Yepes Touxy M croponnsl BC mapamnenorpamma ABCD nposenena
npsMas, mapauienbHas cropone CD. 9Ta npsmasi mepecekaeT oTpes-
ku BD u AD B toukax K u F coorBercrBeHHO. M3BecTHO, 4TO
BM : FD =2 : 1. Yemy pasno ornomenue KD : BK?

A)2:1 b)1:2 B)1:3 r)y4:1

. B tpeyronbuuke ABC ussectno, uro AB = 14 cm, BC = 21 cm. Ha
cropone AB nHa paccrosinuu 4 cm ot Bepuinabl A ormeuena touka D,
yepes3 KOTOPYIO NPOBeJIeHa NpsMasi, mapaieabHas cropone AC. Haii-
JUTE OTPE3KH, HAa KOTOPBIE 3Ta IpsaMas AeauT cropony BC.

A) 12 cm, 9 cum B) 15 cMm, 6 cum

B) 18 cm, 3 cm I) 14 cm, 7 cm
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N

7. Otpesoxk MN, npoBeaéHHBIN Yepe3 TOUKy Puc. 171
nepecedeHns JuaroHajeil HepaBHOOOKOMN
tpanenuu ABCD, napauiesnen eé oCHOBa- B C
HusM (puc. 171). Ckosbko map mogo6HbIX M, N
TPEYrOJIbHUKOB N300Pak€HO HAa PUCYHKE?
A) 4 b) 6 B) 3 b5

8. Uepes Bepmunbl A u C HepaBHOGeApPEH-
Horo TpeyroapHuka ABC nposeaeHa ok-
PYKHOCTb, KOTOPasi IePeceKaeT CTOPOHDI Puc. 172
BA u BC B toukax E u D coorBeTcTBeH-
Ho (puc. 172). Kakoe u3 JaHHBIX paBEHCTB B
SBJISIETCS BEPHBIM? E
Ay BC_BA ) DE _ BD

BD  BC AC  BC A c

BE _ BD 1y BD _ BC

BC  BA DE AC

9. Xopaa AB nepecekaer xopay CD B eé ce-
peAnHe U JIeJIUTCS TOYKOH IepecedeHus Ha OTPE3KH, paBHbIe 4 cM
u 25 cm. Yemy pasua xopgaa CD?

A) 10 cm B) 5 cm B) 100 cm I') 20 cm

10. B tpeyronbauke ABC ussecrno, uro AB = 10 cm, BC = 4 oM,

CA =8 cm. Ha cropone AC ormeuena Touka D Takas, yro AD =6 cm.

Yemy paBeH orpe3ok BD?

A) b cem B) 4 cm B) 6 cm ) 7cm

A D

D

b)

AN

N

UTormn rnaBbl 2

Teopema ®Paneca
Ecnu napannenbHble npsimbie, NepeceKalolwme CTopoHbl yria,
OTCEKaloT Ha OAHOM ero CToOpoHe paBHble OTPE3KU, TO OHU OT-
CEeKaloT paBHble OTPE3KU U Ha APYrON ero CToOpoHe.

OTHOLWEeHHEe ABYX OTPE3KOB
OTHOLWEeHuemM ABYX OTPe3KOB Ha3biBalOT OTHOLUE€HUe UX AJIUH,
BblpaXeHHbIX B OAHUX U TeX e eAUHULaxX U3MepeHuUs.

|
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'I'eopema O NMPOMNOPLIMOHAJIBHBIX OTPEe3Kax
Ecnu napannenbHble NpsiMble NepeceKaloT CTOPOHbI yrna, To
OTpe3Ku, o6pasoBaBlUMECH HA OAHOI CTOPOHe yraa, nponop-
LMOHaNbHblI COOTBETCTBYIOWMM OTpe3Kam, 06pa3oBaBLUMMCS
Ha apyroi CTopoHe yrna.

CBOMCTBO MeiuaH TpeyrojibHUKa
Tpu mepauaHbl TpeyrojibHUKa nepeceKaloTc B OAHOM TOuKe,
KOoTOpaa AeJIUT KaXXaylo U3 HUX B OTHOLIEHUU 2 : 1, cuutas ot
BepPLUUHbI TPpeyroJibHUKa.

CBOMCTBO GMCCEKTPUCHI TPEyrolibHUKa
bucceKTpuca TpeyrojbHUKa AEIMT CTOPOHY, K KOTOPOM OHa
npoBefeHa, Ha OTPEe3KU, NMPONOpPLUOHAJIbHbIE MpUIEKaLum
K HUM CTOpPOHaM.

MoaoGHbIe TPEeYroNbHUKMU
[Ba TpeyroibHUKa Ha3biBalOT NOAOGHbLIMU, €C/IU UX YIibl CO-
OTBETCTBEHHO paBHbl U CTOPOHbI OQHOI0 TpPeyroJibHUKa npo-
nopuuoHasibHbl COOTBETCTBEHHbIM CTOpPOHaM Apyroro Tpe-
yrojibHUKa.

JleMma 0 NOAOGHbLIX TPEyroJibHUKaX
Mpamasn, napannenbHasa CTOPOHE TPeyrojiibHUKa U nepecekKato-
waa AoBe gpyrue ero CToOpoHbl, OTCEKaeT OT JaHHOI0 TPEeyroJib-
HUKa eMy NoJOGHbIN.

MepBblit NPU3HAK NOAOGHSA TPEYrobHUKOB:

no ABym yrnam
Ecau gBa yrna ogHoro TpeyrojibHUKa paBHbl ABYM yriam japy-
roro TpeyroJjibHMKa, To TaKkue TPeyroJibHMKU NoJ0GHbI.

BTopo# npu3HaK NogoGua TPeyroibHUKOB:

Mo ABYM CTOPOHAM M Yriy Mexay HUMH
Ecnu gBe CTOpPOHbI OfHOr0 TPEeyroJibHUKa MPONOpPLUOHAJIbHbI
ABYM CTOPOHaM Jpyroro TpeyrojbHUKa U yribl, 06pa3oBaHHble
3TUMU CTOPOHAMM, PaBHbl, TO TAKUe TPeyro/ibHUKU NOJ0GHbI.

TpeTHi NPU3HAK NOJOGHS TPEYroibHUKOB:

no TPém cTopoHam
Ecnn Tpu CTOPOHLI OAHOro TpeyrojibHUKa NMPonopLuuoHasbHbI
TPEM CTOPOHaM JpPYyroro TpeyrojibHUKa, TO TaKUue TPeyroJjibHu-
KU NOJOOGHDI.
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naBa 3. PewweHue NpAMOYrojibHbiIX TPEYroJibHUKOB

B aTtoi rnaBe Bbl MO3HAKOMWUTECH CO 3HAMEHWUTOW TEOPEMOW
lMndaropa. Bbl HayyMTeCb MO M3BECTHLIM CTOPOHAM W yrnam npsmMo-
YroJibHOro TpeyroJibHMKa HaxoanTb €ro HeM3BEeCTHblIE CTOPOHbI U YIbl.

§ 15. MeTpuyeckue cCOOTHOLUEHUS
B NPAMOYrojibHOM TPeyrojbHUuKe

Ha pucynke 173 orpesok CD — BbICOTA NPSIMOYrOJIBHOTO TPEYTOJIbHU-
ka ABC (LACB =90°).

Otpesku AD u DB naseiBaior npoeknusamu karetos AC u CB coorsert-
CTBEHHO Ha I'MIIOTEHY3y.

((f) Jlemma

BbicoTa NpsAMOYrosibHOro TpeyroJibHuKa, NnpoBeéHHaa K ru-
noTeHy3e, AEeJIUT TPeyrojibHUK Ha pABa MNOJOOHbLIX MPAMO-
YroJibHbIX TPEYyroJjibHUKa, KaXKAbli U3 KOTOPbIX NOJOGEH AaH-
HOMY TPEYroJibHUKY.

JloxaxuTe JeMMy CaMOCTOATEIbHO.

( @ Teopema 15.1
KBagpaTt BbICOTbI MPAMOYrojibHOro TpeyrojibHUKa, npoBe-
AEHHOM K runoTteHy3e, paBeH NPou3BeAeHUI0 NMPOoeKLUUAn Ka-
TeTOB Ha runoteHy3y. KBagpar Kareta paBeH npousBepe-
HUIO TUMOTEHY3bl U NPOEKLUN ITOr0 KaTeTa Ha rMnoTeHy3y.

HAokaszaTenbcTBo
Ha pucynke 173 orpesox CD — BbicoTa Puc. 173
npsiMoyrojapHoro  tpeyroapHuka ~ ABC
(LACB = 90°). [lokaxem, 4TO: c
CD*=AD - DB, AC?*=AB - AD, BC? =
=AB - DB.
Tax xkak ACBD ~ AACD, To [¢2) = @
AD  CD
Orciona CD? = AD - DB.
Taxk xaxk AABC © AACD, To ﬂzﬁ A D B
) AD  AC
Otcona AC? = AB - AD.
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Tak xaxk AABC © ACBD, To BC _ ﬁ Otciona BC?2=AB - DB. «

BD BC
Ecsn juinasl oTpe3koB Ha pucyHke 173 o6o3naunts tak: AC = b, BC = a,

AB =¢, CD = hc, AD = bC, DB = a_, To J0KazaHHbIE COOTHONIEHUS PUHU-

MaroT BUJ:

9 _ 9 _ 2 _
h?=ab, a*=ac, b*=bc

c c’

OTH paBEHCTBA HA3BIBAIOT METPHYECKUMH COOTHOIICHHSIMH B IPSIMO-
YrOJIBHOM TPeyroJbHHKE.

3apava. I[aHbI JIBA OTPE3KA, MJIMHbI KOTOPBIX
pasubl a u b (puc. 174). IlocTpoiite oTpe3okK, jumHa

Puc. 174

KOTOPOTO paBHA Jab.
PeweHne. Paccmorpum Ttpeyrompauk ADC
(LADC = 90°), B xoropom otpe3ok DB sBiusercs

.L.
.L

BoicoToit (puc. 175). Umeem: DB =~ AB-BC. Or- Puc. 175
ciona ectu AB =a, BC = b, to DB = Jab.
ITpoBeéHHBINA aHAINU3 MOKA3bIBAET, KAK IIPO- D,

BECTHU IIOCTPOCHUE.

Ha npousBosbHOI HpsIMOI OTMETHUM TOYKy A
U OTJIOXKUM IocienosareabHo orpesku AB u BC Tak, A ul
yro AB = a, BC = b. IToctpouM OKpY:XHOCTb € AUAMET-
pom AC. Yepes Touky B npopeném npsmyio, IeprieH-
avkyssipayio npsimoit AC (cm. puc. 175). Iycrs D —
OJIHA U3 TOYEK IIepPeCcedeHus IPSAMOIl M OKPYKHOCTH.

Jloxaxkem, uto orpesok DB — uckomsrii. JeiicrBurensno, ZADC = 90°
KaK BIIMCAHHBIN yroJj, onupaomuiicsa Ha guamerp AC. Torma mo Teopeme 15.1

DB2=AB - BC, . e. DB = Jab. <

¢ 1.Kakon ¢dopmynon cBfizaHbl BbICOTa MPAMOYrOfIbHOrO TPeyroJfibHuKa,
nposefé&HHasa K rmrnoTeHyse, U NPoOeKUnn KaTeToB Ha r’MnoTeHy3y?
2. Kakou ¢opMynon cBsizaHbl KaTeT, FTMNOTEHY3a U NpoeKLMsa 3Toro kateTa
Ha rMnNoTeHy3y?

( YnpaxHeHus
0

510. HaiizuTe BBICOTY MPAMOYTOJBLHOTO TPEYTOJIbHUKA, IPOBECICHHYIO U3 BEP-
HIMHBLI IPSIMOTO YIJIA, €CAM OHA JEIUT TMIIOTEHY3y Ha OTPE3KH JUTMHOMN
2cmu 18 em.

511. KareT npsAMOYroJbHOTO TPEYTOJIbHUKA PaBeH 6 €M, a €ro MPOEKIUs Ha TH-
norenysy — 4 cm. Haiinure runorenyay.
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512.

513.

BrpicoTa mpsAMOYroJbHOrO TPEYroJbHUKA, NPOBEJEHHAA K THIIOTEHY3E,
Jemut e€ Ha oTpe3ku JuuHoi b cm u 20 cm. Haiiznre kareTnl Tpeyronb-
HUKA.

BricoTa MNpAMOYTOJIBHOTO TPEYroJbHUKA, HpOBCﬂéHHaH 13 BEPIINHBI IIPSI-
MOTO yria, paBHa 48 cM, a IPOEKIUs OJHOTO U3 KATETOB HA TUIIOTEHY3y —
36 cm. Haiinure cTOPOHBI JAHHOTO TPEYTOJbHHKA.

JCIC)) —

514.

515.

516.

517.

518.

Haiignre KaTeTbl MpAMOYroJbHOIO TPEYrOJbHUKA, BbHICOTA KOTOPOTO Je-
JIAT TUIIOTEHY3Y Ha OTPE3KU, OJJUH M3 KOTOPBIX HAa 3 CM MEHDbIIE 3TOM Bbl-
COTBI, a APYroii — Ha 4 CM GOJIbIIE BBICOTHI.

Haiigure MeHbIINI KaTeT MPAMOYrOJbHOIO TPEYrOJbHUKA U €O BBLICOTY,
IPOBEJEHHYIO K TMIIOTEHY3€, €C/IM OOJbIIUM KaTeT MEHbIIE I'UIOTEHY3bl
Ha 10 cm u Gosblie cBOEl NPOEKIUHU HA TUIIOTEHY3y Ha 8 CM.
IleprieruKyIap, ONYIIEHHLIH U3 TOYKU IIEPECEUEHN JUaroHazeil pomoa
Ha €ro CTOPOHY, PaBeH 2 CM U JeJUT €€ Ha OTPEe3KU, OTHOCAIMECH KaK
1: 4. Haiingure quaronauu poMoéa.

Ilepnenaukynsap, ONyIIEHHBIA U3 TOYKUA OKPYKHOCTH Ha €€ quaMeTp, Je-
JIAT €rO Ha J[BA OTPE3Ka, OJJMH U3 KOTOpbIX paseHd 4 cm. Haiiaure pajguyc
OKPY;KHOCTH, €CJIU JUIMHA MePHeHuKyaapa pasaa 10 cm.

Haiinure nepumeTp paBHOOOKOH Tpanenuu, OCHOBAHUS KOTOPON PaBHBI
7 cM u 25 M, 2 AMArOHAIN NEPIEHUKYISPHBI GOKOBBIM CTOPOHAM.

T

519.

520.

521.

522.

523.

524.

IleHTp OKPY:KHOCTH, OIMCAHHON OKOJIO PAaBHOOOKON TpalelnH, IPUHAJI-
JIeXKUT e€ GosblieMy ocHoBaHMIO. Haiiiure paguyc 3Toil OKPYKHOCTH, €C-
1 uaroHaab Tpanenuu pasHa 20 cM, a HIPOEKIUs JUaroHalu Ha 0O0Jb-
nee ocHosanue — 16 cm.

Jaronans paBHOOOKOM Tpanenuy NepIeHANKyIIpHa O60KOBOH CTOPOHE,
KoTopas pasHa 12 cm. Haligure cpeaHIO JIMHUIO TPANIEIUU, €CJIU PAJIyC
OKPY:KHOCTH, OIIMCAHHOM OKOJIO Tpanenuu, paseH 10 cm.

Haiizure BBICOTY paBHOGOKOH Tpamernuu, ecau eé JuaroHalb IepreHan-
KyJIsIpHa OOKOBOM CTOPOHE, a Pa3HOCTb KBAJPAaTOB OCHOBAHUN paBHA
25 em?.

B npsamoyrosbHyio Tpanenuio BIMCaHA OKPYXKHOCTb. Touka kacaHus je-
JIAT 66JIBIIYI0 OOKOBYIO CTOPOHY Ha oTpe3ku aanHoi 8 cm u 50 cm. Haii-
JUTE NMEPUMETP TPaleluu.

B paBHOGOKYIO Tpamenuio BOHCaHA OKPY:KHOCTb. Toduka KacaHUs JEJIUT
GOKOBYIO CTOPOHY Ha OTpe3ku juimHoi 3 cm u 27 cm. Haitaure BbIcOTY Tpa-

MEeInn. b
. . /a
ITocTpoiiTe OTpE30K JINHOH X, €CIU X = 5 rae a u b — puHb gaH-

HBbIX OTPE3KOB.
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[ YnpaxHeHus ang noBTOpPEeHUsa

ITepumeTtp mapajuresorpaMma 60JIbIIE OJJHOM M3 CTOPOH Ha 35 cM 1 60JIb-
nre Jipyroii cropossl Ha 28 cm. Haiijure cTOpoHBI mapajieorpaMma.

Ha croponax AB, BC, CD u AD xBagpara ABCD oTmeTunIn COOTBETCT-
BeHHO Touku M, N, K u E Tak, uro derpipéxyronbauk MNKE saBasercs
HIPAMOYIOJbHUKOM, CTOPOHBI KOTOPOTO Hapa/lIeJIbHbI JUArOHAIAM KBaJl-
para. Hatimure nepumerp npsimoyronbHuka MNKE, ecnm amaroHaib

B oxpykHOCTDH BIHCaHa Tpamenus, JUaroHaJb KOTOPOU AEJUT YroJa IpHU
6ouiblieM OCHOBAaHHUU ronosnaM. Halinure ayru, Ha KOTOpbIE JEJIAT OKPYX-
HOCTb BEPHIMHbBI TPAIlCIIUM, €CI1 OJIUH U3 €€ YIJIOB PaBeH 74°.

Y BmnucaHHOTO B OKPYXHOCTb MHOTI'OYIrOJIbHHKA BI)I6paJII/I BCPIIUHY
n IpoBeEJM BCC JUATOHAJIM, KOTOPbIM 3Ta BEPIIMNHA IIPUHAJJICKUT. ,Z[O'
KaXuTe, 49TO Cpeau O6paSOBaBH_II/IXC$I TPEYroJbHUKOB HC bosee 4yem

§ 16. Teopema Mudaropa

525.
526.
kBazpata ABCD pasna 7 cwm.
527.
Ha6nwpaiirte, pucyire,
KOHCTpYMUpy#Te, paHTasupyite
528.
OJIUH ABJIAECTCA OCTpOYI‘O.J'IbeIM.
© Teopema 16.1

(teopema lMudaropa)

B npsiMoyrosbHOM TpeyroJibHUKe KBagpaT runoteHy3bl pa-
B€H CyMMe KBajpaToB KaTeToB.

[oka3aTtenbcTBO

tpeyronbHuk ABC (LACB = 90°). J/lokaxeMm, 4TO
AB?=AC? + BC?. C

my 15.1 pna xareroB AC m BC, mosyuaewm:

AC?=AB - AD u BC?=AB - DB.

AC? + BC*=AB - AD + AB - DB.

Ha pucynke 176 n306paskéH npsiMOyrOIbHBII Puc. 176

IIposexém Boicoty CD. IlpumeHnus teope-

CJ105K1UB IOWIEHHO 3TH PAaBEHCTBA, HMOJIYyIUM A D B

Janee, AC?> + BC?=AB - (AD + DB), AC? + BC? = AB?. «

114



Ecin B HPsSIMOYrOJIBHOM TPEYrOJbHUKE JUIMHBI KATETOB PaBHbI @ U b,
a JUIMHA TUIOTEHY3bI paBHA C, TO TeopeMy Ilndaropa MOXHO BBIPA3UTDL CIEAy-
IOITM PaBEHCTBOM:

c2=a?+ b2

Teopewma Ilugaropa gaét BO3MOKHOCTD IO JBYM CTOPOHAM HPAMOYTOJIb-
HOTO TPEYTrOJIbHUKA HAUTHU €0 TPETHIO CTOPOHY:

=JaZ +b%; a=c2-b%; b=+c? -

U3 pasencrsa ¢ = a? + b? raxxke cieayer, uro ¢ > a® u ¢ > b?%, orciona
c>awuc>Db, 1. e. ezunomenysa 6oavuwe 1106020 U3 Kamemos. Jlpyrum cuo-
co60M 5TOT (PaKT GBLT YCTAHOBJIEH B Kypce reoMeTpun 7 Kiacca.

| . B
Mudarop (VI B. 4o H. 3.)

Bbl n3y4ynnu 3HameHuTylo TeopemMy, KoTopas
HOCWT UMS$I BblAAOLLErocs PEBHENPEYECKOro y4EHO-
ro Mudaropa.

McecnenoBaHusa OpeBHUX TEKCTOB CBUAETENb-
CTBYIOT O TOM, YTO YTBEPKAEHNE 3TOM TEOPEMBI BbISI0
M3BECTHO 3a40/ro Ao Mudaropa. MNoyemy xe eé npu-
nucbiBatoT Mudaropy? CKopee BCEro NOTOMY, YTO
nMeHHO Mndarop Hawén goKa3aTenbCTBO 3TOMO yT-
BEPXAEHMS.

O *n3Hu Nudaropa mano 410 U3BECTHO A0C-
ToBepHO. OH poaunncs Ha rpevyeckom ocTpoBe Camoc.
Mo npefaHMaM, OH MHOIO MyTeLWecTBOBaJ, NpuobpeTas 3HaHUS U MyLpPOCTb.

MocenuBLlWKUCHL B rpe4ecKon KooHun KpoToH (Ha tore Utanuu), oH OKpy-
U ce6s NpefaHHbIMKY yYeHUKaMM Y €AMHOMBbILLIEHHWKaMW. Tak BO3HUK Nuda-
rOPenCKNin coto3 (MK KPOTOHCKoe 6paTcTBO). BnnsaHue atoro cotsa 66110
TaKUM CUNIbHbIM, YTO AaXKe Yepes cToneTusa nocne cmeptu MNudaropa MHorne
BblAatolLMecs matemMaTuKkm [lpeBHEro Mupa HasbiBanu cebs nudaropenamu.

~J

1. ChopmynupynTe Teopemy Mudaropa.

2. 3annwmnte Teopemy [udaropa, ecnn KaTeTbl NPSMOYrONIbHOrO Tpe-
yrofibHMKa paBHbl @ 1 b, a rMNoTeHy3a paBHa c.

3. Kak no gBym cTopoHaM NpPsSIMOYroJfibHOro TpeyrofibHMKa HanTu ero Tpe-
TblO CTOPOHY?

4. Kakas 13 CTOpoH NpsMOYroflbHOro TpeyrofibH1Ka SBAseTcs Hanbonbluen?
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( YnpaxXHeHus
0

529.

Haiinure runoreHysy HpsSMOYrOJIbHOTO TPEYrOJIBbHHUKA, €CIH €r0 KaTeTbl
paBubl: 1) 3ecmum4 em; 2) 6 cmu 9 em.

530. Haiijure xaTeT NPSIMOYrOJLHOTO TPEYrOJbHUKA, €CJIM €Tr0 TUIIOTEHY3a
¥ BTOPOii KaTeT COOTBETCTBEHHO pasHbL: 1) 15 cmm 12 ov; 2) 7 emm /13 e

531. Ilycte a m b — xareTsl MPSIMOYTOJIBLHOTO TPEYTrOJIbHUKA, C — €r0 TUIOTe-
Hysa. Haiiiure Hems3BecTHYIO CTOPOHY TpeyrosibHMKaA, ecau: 1) a =5 cm,
b=12cm;2)a=1cm,c=2cm; 3) b =3 cm, ¢ =90 cm.

532. Cropownbl npsiMoyrojabHuKa pasHbl 9 cM 1 40 cm. Yemy paBHa ero guaroHain?

533. CropoHa NpsMOYroJbHUKA paBHA 7 cM, a guaroHans — 25 cm. Haiigure co-
CEJIHIOI0 K JJAHHOUM CTOPOHY IPSMOYTOJTbHHKA.

534. boxkosas cTopoHa PaBHOOGEAPEHHOrO TPEYroJbHUKA paBHA 29 cM, a BBI-
coTa, mpoBeAéHHasA K OCHOBaHMIO, — 21 cM. UeMy paBHO oCHOBaHHE Tpe-
YrOJIbHUKA?

535. BpicoTa paBHOOEAPEHHOTO TPEYrOJIbHUKA, IMPOBEJEHHAS K OCHOBAHMIO,
pasHa 35 cM, a ero ocHoBaHuE — 24 cM. UeMy paBHa 60KOBasg CTOPOHA Tpe-
YrOJbHUKA?

536. B okpyxHOCTH, paguyc KoTopoil paseH 10 c¢M, nposeseHa Xopja JUIMHON
16 cm. Haiigure paccrosgHue OT IeHTpa OKPYKHOCTH O JAaHHON XOP/IbL.

537. Haiigure nepuMeTp pom6a, AUAroHaIN KOTOPOro paBHBI 24 cM 1 32 cMm.

538. Cropona pomo6a pasHa 26 cM, a ogHa U3 guaroHalei — 48 cm. Haiinure
APYIyIo JUaroHalb poMoba.

539. OauH U3 KaTETOB IPSIMOYTOJILHOTIO TPEYroJbHUKA paBeH 21 c¢Mm, a BTopoit
KaTeT Ha 7 CM MeHbIIe rUIoTeHyssl. Hailaure mepuMeTp TpeyroibHUKa.

540. T'mnoTeHy3a IPsIMOYrOJLHOIO TPEYTroJbHUKA paBHa 26 €M, a KaTeThbl OTHO-
carca kak b : 12. Haligure KaTeThI 3TOro TPEYroJbHUKA.

IS —

541. Karer IIPSMOYTOJbHOIO TPEYTOJbHUKA PaBEH 6 cM, a MeaHa, IPOBEJEH-
Has K Hemy, — b cM. Haiianre runorenysy TpeyrojibHUKa.

542. B tpeyroapnuke ABC ussectno, uro BC = 20 cMm, Bbicora BD pemut cro-
pony AC na orpesku AD =5 cm u CD = 16 cm. Haiinure cropony AB.

543. B tpeyronbuuke ABC ussectno, uro AB =17 cm, BC =9 cm, ZC — 1y-
noii, Beicora AD pasna 8 cm. Haiinure cropony AC.

544. Haiijnre BbICOTY PABHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOU d.

545. Haiijure quaroHaib KBajpaTa CO CTOPOHOH a.

546. HaiizuTe CTOPOHY PaBHOCTOPOHHEIO TPEYrOJbHHMKA, BBICOTA KOTOPOTO
pasHa A.

547. HaiinuTe KaTeThl NPAMOYrOJbHOTO PAaBHOOEAPEHHOTO TPEYrOJIbHUKA, TH-

IIOTE€HY3a KOTOPOTO paBHA C.
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548. HaiiguTe JIMHY HEM3BECTHOTO OTPE3Ka X HA PUCYHKe 177 (pasMepsl JaHbI
B CAHTUMETPAX).
Puc. 177
1 1 . 4 2 3
2 | ; : RN
x
2 3
a 6 B

549. Haiijzure JIMHY HEU3BECTHOIO OTPE3- Puc. 178
Ka X Ha pucynke 178 (pasmepsl gaHbI i
B CAHTUMETPAX).

550. B paBHOOEJPEHHOM TPEYrOJLHUKE BbI- X
coTa, npoBeJEHHas K 60KOBOI CTOPOHE, 9 3
paBHa 8 cM. OHa jieT 60KOBYIO CTOPO- 1
Hy Ha JBa OTPE3Ka, OJUH U3 KOTOPBIX,

IpUJIEKAIUA K BepIIMHE PaBHOGEIPEH- 1 % 1 -
HOTO TPEYroJbHUKa, paseH 6 cm. Haiiau- 5 p
T€ OCHOBaHUE TPEYrOJIbHUKA.

551. BrpicoTa paBHOGEIPEHHOrO TPEYroJbHUKA, ONYIIEHHAs HA GOKOBYIO CTO-
poHy, AeauT e€ Ha OTpe3Ku JINHOM 4 cM u 16 cM, cunTas OT BEPHIMHDI
yria npu ocHoBaHud. Halizure OcCHOBaHUE PaBHOOEIPEHHOIO Tpe-
YrOJIbHUKA.

552. OcHoBaHUE pPaBHOOEJPEHHOTO TYIOYTOJALHOTO TPEYroJbHUKA PaBHO
24 cM, a paguyC OKPYKHOCTHU, OIMMCAHHON OKoJIO Hero, — 13 cm. Haiizure
GOKOBYIO CTOPOHY TPEYrOJbHUKA.

553. BrpicoTa paBHOOEAPEHHOTO TPEYrOJIbHUKA, NPOBEJEHHASI K €r0 OCHOBa-
HUIO, paBHA 8 CM, a paJilyC OKPYKHOCTHU, ONMCAHHON OKOJIO Hero, — b cm.
Haiinure 60KOBYIO CTOPOHY TPEYTrOJbLHUKA.

554. OcHoBaHNE PaBHOOEAPEHHOTO TPEYTOIbHUKA HA 2 ¢M 6OJblIe OOKOBOU
croponbl. Haiiure cTOpOHDBI TpeyroabHUKa, €C/IU BbICOTA, IPOBEIEHHAA
K OCHOBAHUIO, paBHa 8 CM.

555. IlepuMeTp paBHOGEAIPEHHOTO TpeyroibHUKA paseH 90 cM, a BbICOTA, TPO-
BeJIEHHAA K OCHOBaHUIO, — 15 cm. Haliure cTopoHb! TpeyroibHUKA.

556. CTOPOHBI TYIOYrOJLHOTO TPEYroJbHUKA paBHbI 29 cM, 25 cm u 6 cm. Haii-
JUTE BBICOTY TPEYrOJIbHUKA, HPOBEJEHHYIO K MEHBIIEH CTOPOHE.

557. Croponbl TpeyroabHuka pasHbl 36 cm, 29 cm u 25 cm. Hatigure BpICOTY

TPEyroJbHUKA, MPOBEJEHHYIO K OOJBIIEH CTOPOHE.
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558.

559.

560.

561.

562.

563.

564.

W3 ToYKU K IPSIMOU HPOBEAEHBI JBE HAKJIOHHBIEC, JJIUHBI KOTOPBIX OTHO-
caTCs Kak b @ 6, a IPOEKIMM 3TUX HAKIOHHBIX HA IPSIMYIO PaBHBI 7 CM
u 18 cm. Haliqure paccTosiHHME OT JaHHOM TOYKH IO 3TOH MPSIMOU.

W3 Touku K HIPsIMOI IPOBE/ICHBI JABE HAKJIOHHBIE JUIMHOU 15 cm u 27 cm.
CyMMa JUIMH IPOEKITUH 3TUX HAKJIOHHBIX HA IPSAMYIO paBHa 24 cm. Haiinu-
T€ MPOEKINIO KaX10U HAKJIOHHOM.

Touka kKacaHUS OKPYKHOCTHU, BIIMCAHHOH B IPSIMOYIOJBHBIA TPEYTroJb-
HUK, JIEJTUT OJUH U3 €TO KaTeTOB Ha oTpe3ku 2 ¢cM n 6 cm. Haiigure cro-
POHBI TPEYroJbHUKA.

Haiinure cTtopoHs! napajuiesiorpaMma, JuaroHaal KOTOPOro paBHbI 16 cm
u 20 cM, ec OlHA U3 JUArOHAIEH NEepPIEeHAUKY/ISIPHA €ro CTOPOHE.
Haiinnre nepumerp HpsMOYrOJIbHOTO TPEYTOJIBHHUKA, €CIH OUCCEKTpHCca
IPAMOTrO yIJIa JeJIUT FUIOTeHy3y Ha orpesku jmHoi 30 cm u 40 cm.
Haiinure mepuMeTp NpAMOYroJbHOTO TPEYTOJIbHUKA, €CIH OMCCEKTpHcA
OCTPOTO yIJIa JEJUT HPOTHBOJIEKAIMUN KaTET HA OTPE3KU JUIMHOU 24 cM
u bl cm.

(CrapuHHasa apabcKas 3ajada.) Ha mpoTuBoIo0KHBIX Oeperax peKku pac-
TyT OJHA HAIIPOTUB JPYroii JiB€ MajJbMbl. BpIicOTa OZHON M3 HMX paBHA
30 smokreit, apyroii — 20 JOKTEH, a PaCCTOSHHE MEXJYy OCHOBAHUSIMH
nanbM — 50 noxreil. Ha BepmuHe Kaxkaol majbMbl CUAUT ITUIa. Bapyr
o6e NTHUIbI YBUJEIN PbIOy, KOTOpas IOKa3ajJach HAa ITOBEPXHOCTU BOJDI
Mexy najbMamu. OHU B3JIETEIU C HajJbM OJHOBPEMEHHO W, JABUTASICH
C OJJUHAKOBOM CKOPOCTBIO, OJHOBPEMEHHO cxBaTuau poidy. Ha xakom pac-
CTOSIHMU OT OCHOBaHUs 00Jiee BBICOKOU IAJIbMBI ITOSIBUJIACH PbIOA?

T

565.

566.

567.

568.

569.

570.

OcnoBanus paBHOOOKOMH Tpanenuu pasubl 12 cm u 20 cM, a JuaroHab ss-
JIeTcsa OUCCEKTPHUCON Tyrmoro yria Tpanenuu. Haiianre aTy fuaroHaIsn.
OcHoBaHMA TPAMOYTOJBbHON Tpanenuu pasHbl 18 cm 1 12 cM, a quaronain
SBJISIETCSI OMCCEKTPUCOM OCTPOro yria Tpanenuu. Haiianre Ty quarosais.
B okpyXHOCTH 110 pasHbIE€ CTOPOHBI OT €€ IEHTPa IPOBE/IEHBI JIBE IapaJ-
JieJIbHbIe Xop/bl JunHOM 16 cm 1 32 cm. Paccrosaune Mexay XopaaMu pas-
HO 16 cm. Hafignre paguyc OKpyXHOCTH.

B oxpyxkHOCTH 1O OZHY CTOPOHY OT €€ LIEHTpa IIPOBEJECHBI JBE Iapa-
JeJibHbIe Xop/bl JIMHON 48 cm u 24 cm. Paccrodanue mMexay XopJaMu pas-
Ho 12 cm. Haliaure pajguyc okpy:KHOCTH.

Pangnyc okpy:KHOCTU, BIMCAHHON B PaBHOOEPEHHBIN TPEYrOJIbHUK, PaBEH
12 cM, a paccrosiHue OT BEepIIMHBI PABHOOEAPEHHOI'O TPEYrOJbHUKA JO
nenrpa okpyxsoctu — 20 cm. Haiigure nepumerp JaHHOTO TPEYroJbHUKA.
Touka KacaHUs OKPYKHOCTU, BIIMCAHHOI B IPAMOYTOJIbHYIO TPAIENuIo,
JenuT e€ 6osbllee OCHOBaHME Ha oTpe3ku aanHoi 20 cm u 25 cM, cunras
OT BEPIIMHBI IPAMOTO yIIa. Berancaure nepuMeTp Tparenum.
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571. Touka KacaHMA OKPYKHOCTU, BIIMCAHHOU B INPSMOYTOJILHYIO TPalenuio,
JeauT €€ MeHbIIee OCHOBaHUE Ha OTPE3KHU JJIMHOM 6 cM 1 3 ¢M, cuuTas oT
BEPIIMHBI IPAMOTO YIJIa. Berancianre nepumMeTp Tpanenumn.

572. KareTbl NpsIMOYroJbHOTO TPEyroJbHUKa paBHbI 18 cm u 24 cm. Haiizure
OGHCCEKTPHCY TPEYroJbHUKA, MPOBEAEHHYIO M3 BEPIIMHBI MEHBIIETO OCT-
poro yria.

573. Memuanet AM u CK rtpeyronbauka ABC nepnenaukynspuel. Haiigure
cTopoHbI TpeyroabHuka, eciu AM =9 cm u CK = 12 cm.

574. B tpeyronbauke ABC mexuanst BM n CK nepneHAuKy/IspHBI U Iepece-
kaiorcst B Touke O. Haiinure orpesok AO, ecim BM =36 cmu CK =15 cm.

575. (3agava bxacKkapbi*.)

Hax ozepom tuxnm, ¢ mosdgyra BRICOTOM
BricuTcsa sroTroca nBeTOK.

H BeTep MOPBIBUCTHIN

Ornéc ero B cropony. Her

GoJIbllle IIBETKA HAJ BOJOI.

Hamén ero puroak

B nByx ¢pyrax ot mecra, rae oH poc.
Hrak, npesiarano BOIpoC:

Kax riyboka 3nech ozepa Boja?

FoToBUMCH K USYYEHUIO
HOBOM TEMbI

576. B tpeyroapnuxe ABC usBecrHo, uro LC =90°, AB =13 cm, BC =5 ¢,
AC =12 cm. Hatigure oTHOILIEHUE:
1) xarera, mpuaexamero K yriay A, ¥ rUnoTeHy3bl;
2) kaTeTa, mpoTUBOJIEKAIETO yriny A, u ru-
IIOTEHY3BI; Puc. 179
3) kareTa, npuwiexkamero K yriay B, u runo-
TEHY3bI;
4) xaTeTa, NpUIEKaIero kK yriy B, n xare-
Ta, IPOTUBOJIEKANETO STOMY YIJIy.

577. Ha oanoii cropone yrima A oTMeTuIN TOY-
xku B, C u D Ttak, yto AB = BC =5 cm,
CD =10 cm (puc. 179). I3 rouex B, Cu D
onymeHnsl neprnesaukyaapol BE, CFu DM 4F F M
Ha JPyryio cTopoHy yria A, npuuém AE =

* Bxackapa (1114-1185) — nnaniicknii MaTeMaTHK 1 ACTPOHOM.
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= 4 cM. Haiizure oTHOIIEHMe KaTeTa, IMPIUIEKAILIEro K yray A, u runote-
HY3BI:

1) B rpeyronsuuke AEB; 3) B Tpeyrompauke AMD.

2) B tpeyroapnuxe AFC;

( €D Haéniopaiite, pucyiite,
KOHCTPYyUpyinte, daHTasupymre

578. B kBajpare co cTOpOHOH 1 M IpOU3BOJIBHBIM 00pa3oM oTMeTuau 51 Tou-
Ky. Jlokaxxute, 4TO CpeAn 3TUX TOUEK CYMIECTBYIOT TPU, KOTOPbIE MOMKHO
HAKpPBITh KBaJ[pAaTOM €O CTOpoHOI 20 cMm.

§ 17. TpuroHomeTpuiyeckue GyHKLUU OCTPOro yrna
NPAMOYIroJibHOro TPpeyroJibHMKa

Ha pucynke 180 un3o6paxk€éH npsaMOyrojbHbIii TpeyroabHuk ABC
(£C = 90°%). Hannomunm, uro karer BC Ha3bIBalOT MPOTHBOJIEKAIMM yriay A,
a kareT AC — mpmIexXamuM K 3TOMYy YIJIy.

©@ OnpepeneHue

CHHYCOM OCTPOro yria NPsAMOYroJjibHOro TpeyrojibHuKa Ha3bl-
BaloT OTHOLUEHUE MPOoTUBOJIeKalllero Karteta K runoTeHys3e.

Cunyc yria A o6o3HavaioT Tak: sin A (uuraior: «cunyc A»). s ocTpeix
yraoB A u B npsmoyronsaoro tpeyroasnuka ABC nmeem:
. _BC . p_AC
sin A = TR sin B = 1B
11 IpSAMOYTrOJBHOTO TPEYTrOJIbHUKA, M300pakEHHOro Ha pucyHke 181:

. a . b
sino ==, sinff ==.
¢ c

PaccMoTpuM NIpsAMOYrosbHBIA paBHOGeApeHHbINH TpeyroapHuk ABC
(£C=90°), B xoTopom AC = BC = a (puc. 182).

Puc. 180 Puc. 181 Puc. 182
A / c
¢ b a a
£ - 45° 457
B
B c a A
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Umeem: AB = a2 + a2 = a2.

ITo onpepenenuio sin A =

a 1 2

1B —= = — = —. Buaum,
B a2 2 2

YTO CHHYC OCTPOrO yIja IPsSMOYTOJBbHOIO PaBHOOEAPEHHOTO TPEYTOJIbHUKA HE

3aBUCHT OT PAa3MEPOB TPEYTOIbHUKA, TAaK KAK IOJY4EHHOE 3HAaYE€HHE CHUHYCa

12

OJIMHAKOBO JUIs BcexX 3HadeHuil a. Ilockonbky LA = 45°, To sin45° = T =5
2

ATy 3aIUCh HE CBA3BIBAIOT C KOHKPETHDLIM IPSAMOYTOJbHBIM PAaBHOOEPEHHDBIM
TPEYroJbHUKOM.

BooGuie, eciu ocmpbulii yzon 001020 NPAMOYZONLHOZO MPEYZOJLHUKA
pasemn ocmpomy yeny 0pyzoz0 npsamoyzonibHOZ0 MPeYy2oLbHUKA, MO CUHYCHL
IMUX Y2108 PABHDL.

JleicTBUTENbHO, 3TU IPSAMOYTOJIbHbIE TPEYTOJIbHUKHU ITOAOOHDI 110 IEPBO-
My IPHU3HAKy IOJ00Us TPEyroJbHUKOB. I103TOMYy OTHOImEHNE KaTeTa K TMIIoTe-
Hy3€ OIHOTO TPEYrOJbHHUKA PABHO OTHOIIEHUIO COOTBETCTBEHHOIO KaTeTa K TU-
HOTEHY3€ JPYrOTO TPEYroJbHUKA.

Hanpuwmep, 3anuce sinl7° MOXHO OTHECTH KO BCEM YIJIaM, TPaAyCHbBIC
MepBbl KOTOPBIX paBHBI 17°. 3HAYeHNE CHHYCA 3TOTO YIJIa MOXKHO BBIYUCIUTD
OZIMH pa3, BLIOPAB HNPOU3BOJIbHBLINA IPAMOYTOJbHBLIN TPEYTrOJIbHUK C OCTPBIM
yraom 17°.

CreoBarenbHO, CUHYC OCMPO20 Y2id 3A6UCUM MOTILKO OM GeNUMU-
HbL 3MO20 Yeaa.

, orcioga sin A =

OnpepeneHue

KocuHycom ocTporo yria npsiMoyrosibHoro TpeyrojibHuKa Ha-
3bIBalOT OTHOLLEHME MpUeXkallero Kateta K runorteHyse.

Kocunyc yrina A ob6osnagator tak: cos A (4uraior: «kocunyc A»).
Jnst octpeix yrioB A u B npsmoyronasHoro tpeyroapnuka ABC
(cm. puc. 180) MoxkHO 3ammcaThb:
cos A = ﬁ, cos B = E
AB AB
OTMeTUM, YTO IOCKOJIBKY KaTET IPSAMOYTOJIBHOIO TPEYroJIbHUKA MEHbIIIE
€ro THUIIOTEHY3bl, TO CUHYC U KOCUHYC OCMPO20 yzia menvwe 1.

©

OnpepeneHue

TaHreHcom OCTPOro yrina npsiMoyroJjibHoro TpeyroJjibHuKa Ha-
3bIBalOT OTHOLUEHUEe NMPOTUBOJIEeKAaLLero Kateta K npuiexa-
wemy.

Tanrenc yrima A 0603navaloT Tak: tg A (uuraior: «TaHreHc A»).
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Jna ocrpeix yrios A um B mpsamoyroapHoro tpeyroabauka ABC
(cm. puc. 180) mokHO 3anucars:
BC . p_AC

gAd =75 BC

© Onpepnenenue

KoTaHreHcom oCTporo yria npsMOYroJibHOro TpeyrojibHMKa
Ha3blBalOT OTHOLLEHUE MpUeKallero Kareta K nNpoTuBoJie-
}auwemy.

Koranrenc yria A 0603Ha4aioT Tak: ctg A (4UTAIOT: «KOTAHTeHC A>»).

Js octpeix yrioB A u B npsmoyroapHoro tpeyronbauka ABC (cm.
puc. 180) MoxkHO 3ammcaTh:

_AC _.p_BC
cagA = BC ctg B = ok
JJ1s1 IpSAMOYTOJIBHOTO TPEYTOIbHUKA, N300paKEHHOrO Ha pucyHke 181:
_b _a _a _b _b _a

cos oL = o cosB—c, tgoc-b, th_a’ ctgoc—a, cth—b.

Kax 6bUIO yCTAaHOBJIEHO, CUHYC OCTPOTO yIJja 3aBUCHUT TOJLKO OT BEJINYU-
HbI yraa. Paccyx/jas aHaJornyHo, MOKHO IPUMTH K CJIEyIONEMY BLIBOAY: KOCU-
HYC, ManzeNC U KOMAHZEHC OCMPO20 Y2J1d 3AGUCAM MOILKO Om Geiu-
YUNHBL IMO20 Yeaa.

Boobme, kaxg0oMy OCTpOMy yriy OL COOTBETCTBYET €MHCTBEHHOE YHCJIO,
ABJIAIONIEECs 3HAYEHNEM CHHYyca (KOCHHYCA, TAHT€HCA, KOTAHTEHCA) 3TOTO YIJIa.
ITosTOoMy 3aBUCHMOCTH 3HAUEHHUsA CHUHycCa (KOCHHYCA, TAHT€HCA, KOTAHTEHCA)
OCTPOTO yIjla OT BEJIMYMHBI 3TOrO YIJIa ABIAETCA (PYyHKIUOHAIbHONW. PyHKIMIO,
COOTBETCTBYIOIYIO 3TOU 3aBUCMMOCTH, HA3bIBAIOT TPUrOHOMeTpHuYecKoi. Tax,
Yy =sin 0, y = cos O, Y = tg O, Y = Ctg Ol — TpUroHOMeTpudecKkue (PyHKIMH, apry-
MEHTAMU KOTOPBIX SABJISIOTCS OCTPBIE YIJIbL.

C JIpeBHUX BPEMEH JIOAM COCTABJSUIA TAOJIUIBI INPUOIVDKEHHBIX 3HAde-
HUM TPUTOHOMETPUYECKUX (PYHKIMI ¢ HEKOTOPBIM ITAaroM, OJUH Pa3 BLIYMC/ISISA
3HAUYEHUS TPUTOHOMETPUUYECKUX (DYHKIMH JJIsi KOHKPETHOTO apryMeHTa. 3aTeM
3TU TAaOJUIbI MHUPOKO UCIOIb30BAINCH BO MHOTUX OOJACTAX HAYKU M TEXHUKU.

B mame Bpemsi 3Hau€HMs TPUTOHOMETPUYECKUX (PYHKIUH OCTPBIX YIJIOB
YOOHO HAXOJUTH C TIOMOIILIO MUKPOKATBbKYIATOPA.

TanreHc 1 KOTaHI€HC OCTPOTO yrjla MOKHO BBIPA3UTDL UY€pPEe3 CMHYC U KOCU-
HYC 3TOTO e yria. PaccMoTpuM npaMoyroIbHbIi TpeyroabHuk (cm. puc. 181). 3a-

sinol _
cos o

IINIIEM:

b
= — = ctg o.. Cire10BaTENBHO,

SIESTISYEN
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sin o cos O
tgo = tgo =
cos

= y =

sin o

BaMeTI/IM, 9TO TAHI'€HC U KOTAHI'€HC OTHOI'O 1 TOTO JK€ OCTPOTO yIJjIa SBJIA-
IOTCA B3aMMMHO O6paTHbIMI/I qucjaamMu, T. €.

tgao-ctgo=1

ITo teopeme IMudaropa a? + b? = ¢%. O6e 4acTh STOro PaBEeHCTBA Pa3AEIIM

2 2
o [a b . a b
Ha ¢ | 7| +| 5| =1.YuuTeBas, 9o sino ==, cos0 = —, MOJAyIMM
c

(sin )% + (cos o) = 1.
[TpunsTo 3anuceiBath (sin o)? = sin? o, (cos a)? = cos? o Orcroxa

sin? o + cos? o= 1

STY q)OpMY-HY Ha3bIBAIOT OCHOBHBIM TPHUTOHOMETPHYECKHM TOK/I€E-
CTBOM.

) a
Ormerum, uto cosP=sino ==,

ctgB=tga=4%

sinBzcosazg, tgl_’)zctgocz2
X Tak xak B =90° — ¢, ToO

’
a

cos (90° — o) = sin o

tg (90° — o) = ctg o
sin (90° — o) = cos o

ctg (90° — o) =tg o

Mpzr yxe 3HaeM, 9To sin45° = % . Haiiném Temepsn cos 45°, tg 45° u ctg 45°.

cos45° = sin (90° — 45°) = sin45° = V2

?7
V2
o_ sin4b” 2 o_ 1
tg45 —m—ﬁ—l, Ctg45 —tg45°—1. Puc. 183
2 B
Haiiném cunHyc, KOCMHYC, TAHT€HC U KOTAHT'€HC yT-
0B 30° u 60°. 2q
PaCCMOTpI/IM HpﬂMOYI‘OJIbeIﬁ TpCYI‘OJIbHI/IK _A “
ABC, B xoropom ZC = 90°, ZA = 30° (puc. 183). A e -
ITycts BC = a. Toraa no cBOICTBY KaTeTa, J€xKa- -

mero nportus yria 30°, monyuaem, uro AB = 2a. U3 reopems! ITudaropa cieny-
er, uro AC? = AB? — BC2.

[Monyuaem AC? = 4a* — a® = 3a* AC = a/3. Otcrona Haxomm:
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sinso":?i:l, Cosgoozﬂzg

@307 =@ = L Y3 s L5

a3 E 37 tg 30°
Taxk kak 60° = 90° — 30°, To mosrygaem:

V3

sin60° = cos 30° = 5 cos60° =sin 30° = %

tg 60° = ctg 30° = J3, ctg 60° = tg 30° = % = g
3
3HavyeHns CUHyca, KOCUHyCa, TAHTe€HCa M KOoTaHreHca Jjuis yriaos 30°, 45°
n 60° ITOJIE3HO 3aIIOMHUTD.

o= 30° o =45° o =60°
sin o 1 ﬁ ﬁ
2 2 2
cos o ﬁ é 1
2 2 2
tg o V3 1 J3
3
ctg o J3 1 V3
3
?
¢ 1. Y10 Ha3bIBalOT CMHYCOM OCTPOro yrna rnpsiMoyrojylbHOro TpeyrofbHuKa?
2. Y70 Ha3bIBalOT KOCMHYCOM OCTPOrO Yyria NpsiMOyrofisHOro TpeyrofibH1Ka?
3. UTo Ha3bIBalOT TAaHMEHCOM OCTPOrO yria NPsiMOYrofibHOro TpeyronbHMKa?
4. 4710 Ha3bIBalOT KOTAHreHCOM OCTPOro yrina npsiMOyrofibHOro TPeyrosb-
HUKa?
5. OT yero 3aBUCAT CUHYC, KOCMHYC, TAHF€HC U KOTaHreHc yrna?
6. Kak cBfizaHbl Mexay cobow tg o, sin oL 1 cos o.?
7. Kak cBa3aHbl Mexay cobow ctg o, sin o 1 cos o?
8. Kak cBsizaHbl Mmexjy cobon tg o u ctg o?
9. Kak cBsi3aHbl Mexay cobom sin o U cos o?
10.Yemy pageH sin (90° — a)? cos (90° — a)? tg (90° — o) ? ctg (90° — a)?
11.Yemy paBeH sin 45°? cos 45°? tg 45°? ctg 45°?
12.Yemy paseH sin 30°? cos 30°? tg 30°? ctg 30°?

13. Yemy paseH sin 60°? cos 60°? tg 60°? ctg 60°?
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f @ npakrtuueckue sagauus

o

579.

580.

ITocTpotiTe yrour: 4
1) Tanrenc koroporo paseH 5
2
2) cuHyC KOTOPOTO paBeH 3
ITocTpoiiTe yrou: ) .
1) xocunyc KoToporo pasex 1

1
2) KOTaHIe€HC KOTOPOTO PABEH 3

[ om

o

581.

582.

583.

584.

585.

586.

YnpaxkHeHus

Karer m rumoreHysa NpsSMOYTroJBbHOTO TPEYrOJbHUKA COOTBETCTBEHHO
pasubl 8 cm u 10 cm. Haiipure:

1) cunyc yria, npoTuBoJexanero MEHbIIEMY KaTeTy;

2) KOCHHYC yIJa, IPUJIEKALIETO K OOJBIIEMY KaTETy;

3) TaHreHC yIVIa, IPOTUBOJIEKAIETO MEHBIIEMY KaTEeTy;

4) KOTAHIeHC yrja, IPIIEKAIIEro K OOJIbIIEeMY KaTeTy.

KareTsl IpSMOYroIbHOTO TPEyroJbHUKA paBHbI 3 cM u 2 cM. Haiiaure:
1) Tanrenc yriia, mpuiexamero K 60JbIIeMy KaTeTy;

2) cuHyC yria, TpOTUBOJIEKAIETO MEHBIIEMY KaTeTY;

3) KocuHyC yria, TpUIeKaIlero K 60IbIIeMy KaTeTy;

4) KOTaHTeHC yIJIa, IPOTHUBOJIEKAIIETO GONBIIEMY KaTETY.

Haiiaure 3HaYeHUEe BbIPAKEHUS:

1) cos®45° + tg%60°; 2) 2co0s?60° — sin? 30° + sin 60° ctg 60°.
Haiiqure 3HaueHNe BHIPOKEHUS:
1) cos? 30° — sin? 45°; 2) 3tg? 30° + 4tg 45° + cos 30° ctg 30°.

B tpeyroasauke ABC ussectro, uro ZC=90°, BC=77 cm, AB =125 cm.
Haiiure cuHYCBI OCTPBIX YIJIOB TPEYTrOJbHUKA.

B Tpeyroapnuke ABC ussectno, uro ZC =90°, BC =41 cm, AC = 20 cm.
Haiinnre KOCMHYCBI OCTPBIX YIJIOB TPEYTOJbHUKA.

I —

587.

588.
589.

Haiigure sin o, tg o, 1 ctg O, €CIA COS O =

QO | —

Haitnure cos B, tg B u ctg B, ecin sinf3 = %
CuHyC OCTPOro yriia IpsiMOyroJIbHOTO TPEYIOJIbHUKA PABEH ?‘3 Haiingnre

CHHYC, KOCHUHYC, TAHT€HC M KOTAHI'€CHC BTOPOTO OCTPOTO yrja 3TOTrO Tpe-
YrOJIbHHKA.
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590. OcHoBaHUE PaBHOOGEIPEHHOTO TPEYTOIbHUKA PaBHO 24 cM, a GOKOBAsI CTO-
poHa — 13 cMm. Hafizure cuHyC, KOCHHYC, TAHT€HC M KOTAHTE€HC YIJa MEX-
Zy GOKOBOU CTOPOHOI TPEYrOJIbHUKA U BBICOTOH, IIPOBEAEHHON K €ro oc-
HOBaHUIO.

591. BokoBasi CTOpOHA PaBHOGEAPEHHOrO TPEYroJbHUKA paBHa 17 cM, a BbICO-
Ta, NPOBeJEHHAs K OocHOBaHUIO, — 8 cMm. Haiijqure cunyc, kocunyc, TaH-
IeHC 1 KOTAHT€HC YIJIa IPH OCHOBAHMU TPEYroJbHUKA.

592. Haiipure yrisl poM6a, AMaroHaIM KOTOPOTO PaBHBI 4 €M 1 43 cm.

593. Haiigure yribl MeXAy JUATOHAIBIO NPSIMOYTOJbHUKA M €TO CTOPOHAMH,
JUIMHBI KOTOPBIX PABHBI V3emu 3 em.

594. B tpanenuun ABCD wussectno, uto AB = CD =9 cvm, BC = 10 o,
AD = 14 cm. Haiiqure cuHyc, KOCHHYC, TAHI€HC U KOTaHreHC yriaa A Tpa-
(S 112048

595. B rpanenuun ABCD wussectno, uro BC | AD, ZA = 90°, AB = 4 cm,
BC =8 cm, AD =12 cm. Haiipure yriisl Tpamenuu.

596. Jloka)xuTe, 4TO TAaHT€HCHI OCTPBIX YIJIOB IPAMOYTOJIbHOIO TPEYTOJIbHHUKA
SBJIAIOTCSA B3aMMHO OOPAaTHBIMU YHCIaMHU.

j) 597. Jloxaxxute TOXIAECTBO:
1 1
1)1+tg20c—cosga, 2)1+ctg2a—sin2a.

598. Haiinure 3HaueHUE BBIPAKCHUS:

1) sin? 18° + sin? 72°; 2) cos® 36° — sin® 54°.
IR —

599. Karernl npsmoyroabHoro tpeyroabHuka pasHbl 30 cm u 40 cm. Haiipure
CHHYC, KOCHHYC, TAHI'€HC U KOTAHT'€HC yIJIa MEXAy MEAUAaHON U BBICOTOI,
MPOBEAEHHBIMA K TUIIOTEHY3€.

600. B rpeyronmpuuke ABC usBectno, uro AB = BC, BD u AM — BbICOTBI Tpe-
yronbuuka, BD : AM = 3 : 1. Haiigure cos C.

601. B Ttpeyromsuuke ABC wu3BecTHO, YTO Puc. 184
AB=BC, BD u CK — BbICOTBI TPEYTOJbHUKA,
cos A = z Haiinute ornomenue CK : BD. <

7 E B ]
E ) A
602. Jloxaxure, uro yriasl ABC nu DEF, nzo6pa-
JK€HHBbIE Ha pucyHke 184, paBHBI
F D

( €™ ynpamuenus ans nosTopexus
603.

Buccexrpucs! yrnmos A u B mapamwienorpamma ABCD nepecekaioTcst
B Touke M, AB =6 cm. Haligure pajuyc OKpyKHOCTH, KOTOpPAs IMPOXOJUT
yepes Toukn A, B u M.
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604. Xopapt AB n BC oKpy:XHOCTU NEPHEHANKYISPHDI, 2 PACCTOTHUE MEKTY
ux cepeauHamu pasHo 12 cm. Haiiqure paauyc okpykHOCTH.

605. B Tpeyrompauke ABC usBecrno, uro BK — Bbicota, AM — Guccekrpuca,
BK =26 cm, AB : AC =6 : 7. I3 Toukn M onymeH nepuesauxyusp MD
Ha cropony AC. Haiinure orpesox MD.

Ha6nwpaite, pucyire,
KOHCTPyuUpyinTte, daHTasupymre

606. Jlanbl fBa Kpyra, KOTOpbIE HE UMEIOT 001UX ToueK. CylmecTByeT JI1u TOY-
Ka, KOTOpas He MPUHAJJIEKUT HU OJHOMY U3 KPYrOB, TaKas, 4TO JI06as
npAaMas, TPOXOAAIas depe3 3Ty TOUKYy, IepeceKaeT XOTs Obl OJUH U3
3TUX KPYIroOB?

§ 18. PewueHue NpAMOYroJibHbIX TPEYrojibHUKOB

Ha pucynke 185 m3006pak€éH IpsIMOYTroOJbHBIA Tpe- Puc. 185
YLOJIBHUK C OCTPBIMH yrJIaM# O, U [3, KaTeTbl KOTOPOTO PABHBI
a n b, a runoreHysa pasHa C.

ITo ompejeneHnIoO CUHYCA OCTPOTO yIJa IPSMOYTOJIb-

. a . b . c
HOTO TPeyroJbHUKa: sin o = —, sinf3 = —. Orcioga a = ¢ sin a, b
c c

b = ¢ sin B.

CrefoBarebHO, Kamem npsamoyzoibHO020 mpe-
Y20bHUKA paBeH NPOU36e0eHUI0 UNOMENY3bL HA CU-
HYC Yena, npomueoexcauezo 3momy Kamemy.

ITo ompejeseHnIo KOCHHYCa OCTPOTO YIJIa IPSIMOYTOJIBHOIO TPEyroJbHU-

AN

b a
Ka: cos0. = —, cosf=—. Orcroga b =c cos 0, a=c cos p.
c c

CieloBaTeIbHO, KAMEM NPAMOY20TbHO20 MPEY201bHUKA PAGEH
npou36e0eHuUr0 dunOmMenYy3vl Ha KOCUHYC Yaid, NPUTEHCAU,e20 K IMOMY
Kxamemy.

ITo OIIPEJCTICHUIO TaHTC€HCA OCTPOro yrja HnpsaMOyrojJjbHOIo TpeEyroJbHU-

a b
Kaitg oL =7, tgB==.0rciomaa=btgo, b=atgp.
a
CieoBaTeIbHO, Kamem npAMOYz0/ibH020 MPeY20JibHUKA PABEH
npouseedenuto 0pyz020 Kamema Ha MAH2EHC Yea, NPOMUEONEHCAULE20
nepeomy xamemy.
ITo ompezeseHNI0 KOTAHT€HCA OCTPOTO YIJA MPSIMOYTOJIBHOTO TPEYrOb-

HUKA: ctgoczg, CthZ%. Orcioma b =a ctg o, a= b ctg B.
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CienoBaTeIbHO, KQmMem NpAMOY20JibH020 MPEY20abHUKA PAGEH
npou3eéedenuro 0pyz020 Kamema HaA KOMAH2EHC Y2la, NPUNEHCAUE20 K
nepeomy xamemy.

W3 paBencTs sinov=2 u cosoczé HojyJaem: ¢ = L yc= b .

C C sin o COs O

CreoBaTesbHO, 2UNOMeNnY3a NPAMOY20J1bH020 MPEY20NbHUKA PACHA
HACMHOMY Om OesleHus Kamema Ha CUHYC NPOMUBONEHCAUE20 eMY YeIla;

2unomeny3a nPAMOY20JbH020 MPEY20bHUKA PAGHA UACMHOMY
om denenHusn Kamema HA KOCUHYC NPUTIEHCAULe20 K HeMYy Yead.

Pemmth npsIMOYroJapHBIA TPEYrOJBHUK — 3HAUUT HAWUTH €rO CTOPOHBI
U YIJIbI 110 U3BECTHBIM CTOPOHAM U YIJIAM.

3apgava 1. Pemnre npsMOYroIbHBIN TPEYrOJBHUK IIO KaTETY U OCTPOMY
yray: a = 14 cM, o = 38°. (3HaueHUsT TPUTOHOMETPUUECKUX (PYHKLIMII HAWIUTE
C TOMOIIBIO MHUKPOKAIBKYJIATOPA M OKPYIVIUTE UX AO COTHIX. 3SHAYEHHUS [JIMH
CTOPOH OKPYIJIUTE IO JECSITHIX.)

PeweHune. Nmeewm:

B=90°-a, f=90" - 38° =52,

b=atgB, b=141tg52° =14 -1,28 = 17,9 (cm);

a 14 14

€= o ¢ smas " 062 220 (cu).

OtBeT: ¢ = 22,6 cM, b = 17,9 cm, B = 52°. «

OTMeTHM, 4TO 3Ty 3aAady MOKHO PEIIUTb U JAPYTUM CIIOCOOOM: HAIpH-
Mep, HAlTU TMIIOTEHY3Y, UCHOIb3ysl TeopeMy Iludaropa.

3agaqa 2 PCIHI/ITC HpﬂMOyI‘OJIbeIfI TprI‘OJIbHI/IK 10 KaTCTy nu I‘I/IHOTCHY'
3e:a=26cMm, ¢ =34 cMm.

Pewenue. Mmeem: sina = %, sino = % =0,7647... .
c

C nOMOIIBIO MUKPOKAIBKYJISITOPA BBIUUC/ISIEM Yro o o = 50°.
Torga B = 40°.

b=csin B, b =34 sin 40° = 34 - 0,643 = 21,862 = 21,9 (cm).
OtBeT: b = 21,9 cm, .= 50°, B = 40°. «

Puc. 186

3anaya 3. Beicota AD Ttpeyronsauka ABC
(puc. 186) mnenur ero cropony BC Ha orpesku BD
u CD Takue, uro BD = ENCY cM, CD = 8 cm. Haiigu-
te croponsl AB u AC, ectu ZB = 60°.

Pewenwe. B tpeyronsuuke ADB (LADB =90°):

AD=BD g B, AD=2J3tg60° =23 -3= | C B
=6 (cm);

A
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AB=BD  up_ 2B o5 145 (ew).
cos B cos 60 2

B Tpeyrompuuke ADC (LADC = 90°):
AC =+VAD? + DC?* , AC =+6* + 8% =10 (cm).

OTtBeT: 4\/5 cM, 10 cm. <«

3apaya 4. bokoBas CTOpOHA PAaBHOOEAPEHHOrO TPEYrOJbHHUKA paBHA b,
YTOJI IIPY OCHOBAHUHU PaBeH O. Halinure paauyc OKpPy:KHOCTH, BIMCAHHOM B Tpe-

YTOJIbHUK.

Pewenne. B Ttpeyroabuuke ABC (puc. 187) Puc. 187
AB=BC=0b, ZBAC = . Ilposeném Boicoty BD.

B tpeyronsnuke ADB (LADB = 90°) AD = B

= AB cos ZBAD = b cos a.

Touxa O — LEHTP OKPYKHOCTH, BIIMCAHHOU B Tpe-
yroiapuuk ABC. CiegoBarensno, Touka O NpUHANIEKUT
Boicore BD n 6uccexkrpuce AO yrma BAC. Tak xak
OD 1 AC, To BIMCaHHAs OKPYKHOCTb KaCaeTCsl CTOPO- A

A
Hel AC B Touke D. Cuenosarenbno, OD — paguyc Buu- D

C

canHo#l okpyxHocTu. [Tockonbky AO — GuccexTpuca yr-

a1a BAD, to /OAD = %ABAD =&

-~

2
B tpeyromsamnke ADO (LADO = 90°): OD = ADtg ZOAD = bcos Octg% :

OTBeT: bcosotg % . <

1. Kak MOXHO HaWTW KaTeT MPsMOYrofibHOro TPeyrofnbHMKa, ecii U3BeCT-
Hbl TMMOTEHY3a W yros, NPoTUBONEXALUIN STOMY KaTeTy?

2. Kak MOXHO HaWTu KaTeT NPSIMOYrofibHOro TPEeYyrofibH1Ka, eciin U3BeCT-
Hbl TMMOTEHY3a W Yrof, Npunexalimn K 3ToMy KaTeTy?

3. Kak MOXHO HalTh KaTeT NPSIMOYrofibHOro TPeyrofibH1Ka, eciin U3BecT-
Hbl BTOPOW KaTeT W yron, NpoTMBOMeXaLmnin NCKOMOMY KaTeTy?

4. Kak MOXHO HaWTK KaTeT MpPsSIMOYroflbHOro TPeyrofibHWKa, ecin u3Be-
CTHbl BTOPOW KaTeT 1 yron, npunexatwmnn K UICKOMOMY KaTeTy?

5. Kak MOXHO HaWTW FMMNOTeHy3y MNPSMOYrofbHOro TPeyrofbHuKa, ecnu
N3BECTHbI KaTeT U MPOTMBONEXAaLLMA STOMY KaTeTy yron?

6. Kak MOXHO HaWTW FMMOTeHy3y MPSMOYrofbHOro TPeyrofbHUKa, ecnu
W3BECTHbI KaTeT U npunexawuin K 3ToMy KaTeTy yron?
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( YnpaxXHeHus
0

607.

608.

609.

610.

611.

612.

613.

614.

B tpeyroapnuxke ABC ussectno, uro ZC = 90°. Haiinure:
1) BC, eciu AB=12 cm, sin A = %;

2) AC, eciiu AB =21 cm, cos A =0,4;
3) AC, eciu BC =4 cwm, tg A = 1,6;

4) AB, ectu BC =14 cM, cosB = %;
5) AB, ecin AC = 3,2 cMm, sin B = 0,16;
6) BC, ect AC = 2,3 cu, tg B = % .
B tpeyroapnuxe DEF ussectHo, uro LE = 90°. Haiinure:
1) DE, ectu DF =18 cm, cosD = %;
2) DF, eciou EF = 3.5 cm, cos F=0,7;

3) EF, ecin DE =2,4 c™m, tgD = %

B mpsiMOyrosibHOM TpeyrojbHHKe IMIIOTEHy3a paBHA 17 cM, a CHHyC OJZHO-

8 .
Ir'o U3 OCTPBIX YIVIOB paB€H ﬁ . HaI/II[I/ITC KaTeTbl TPEYroJIbHNKA.

l'unorenysa npAMOyroibHOro TpeyroibHuka pasHa 10 cM, a KocuHyc oj-
HOro u3 ocTphIX yrios paseH 0,8. Haiijure kaTeThl TPEyrojabHUKA.
Karer npsaMoyroibHOro TpeyroibHUKA paBeH 48 cM, a TaHreHC HPOTUBO-

JIESKAIEro yrjaa paBeH 3% Haiiaute BTOpOU KaTE€T M TMIIOTEHY3y Tpe-
YTOJIbHHKA.

B mpsaMoyroipHOM TpeyroapbHUKE OJMH M3 KAaTeTOB paBeH 12 cM, a TaH-
renc npuiexkaniero yria — 0,75, Haiizure BTOpOIl KaTeT M THUIOTEHY3Y
TPEYyroJbHUKA.

Pemure nmpsAMOyroabHbBIN TPEYrOJIbHUK:

1) mo runorenyse u octpomy yriy: ¢ = 28 cm, o = 48°;

2) 1o KareTy U ocTpomy yriay: a = 56 cum, B = 74%;

3) mo xareTy u runoTeHyse: a =5 cm, ¢ =9 cm;

4) o aByMm Katetam: a =3 cM, b =7 cm.

Pemmure npAMOYroJbHBINA TPEYTOJbHUK:

1) mo xarerty u ocrpomy yriay: a = 34 cM, o, = 55°;

2) 1o TUIOTEHy3€e U OCTpoMy yriay: ¢ = 16 cm, B = 187

3) o karery u runorenyse: b =12 cm, ¢ = 13 cm;

4) mo xByM Kareram: a =4 cm, b =14 cm.
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615. Mcnoan3ya paHHble pucyHka 188, maiigure Puc. 188
BBICOTY JI€pEeBa.

616. Kakxoil nauHBI ZOJDKHA OBITH IOXKapHas Je- ,’
CTHHUIA, YTOOBLI IO HEW MOKHO OBLIO IOJ- 7
HATbCS HA KPBIIIYy JOMa BBICOTOH 9 M, ecm )/
cTaBuTh €€ nox yriaom 70° K IMOBEPXHOCTH ,/
3emin? ‘.

617. IlpoexaB OT cTapTa IO HPAMOJUHEHHOMY 4527 _
yuacTky mocce 300 M, BeJloOCUIIEUCT OKa3al- 1.6 MW
Csl B TOYKE, PACIOIOXKEHHOH Ha 11 M BbImme, ‘ S M
yeM TOouKa cTapTa. Haiinure yron moabéma
HIOCCE HA 3TOM y4YacCTKe.

618. Ilox KaKuM YIJIOM IAJAET HA 3€MJIIO COJTHEYHBIN JIyd, €CJIM BEPTUKAIbHBIN
mect JHON 1,5 M oTOpackiBaeT TEHb JIMHON 0,7 m?

I —

619. Yrona npu BepmIMHE PaBHOOEIPEHHOTO TpeyroabHuka paseH 120°, a Bbico-
Ta, IPOBEACHHAA K OCHOBAHUIO, — 3.3 cm. Haiture CTOPOHBI TPEYTOJIb-
HUKa.

620. OcHoBaHUS paBHOOOKOU Tpanenuu pasHbl 8 cM 1 12 ¢M, a yroa npu ocHo-
BaHuu — 45°. Haiiure BLICOTYy 1 GOKOBYIO CTOPOHY TpPaleIyuu.

621. J[naronajib napajuiejorpaMma IepIreHUKy/IsspHa €ro CTOPOHE U paBHa d.
Haiizure cTopoHBI MapajuiesorpaMma, €CIM OJIUH U3 €ro yrjaos paseH 30°.

622. Cropona pomb6a paBHa @, a OJjuH U3 ero yrios — 60°. Haiiqure quaronanm
pomoa.

623. Ceuenune Tpannien nMmeet GopMy paBHOOOKOH Tpanernmu (puc. 189). Haii-
JUTE YyroJ, KOTOPbIA 00Pa3yloT CTEHKU TPAHIIEU C €€ JHOM.

624. [upuHa HACBIIN IOCCEHHOU JOPOTM B HIKHEH €€ yactu paBHa 80 M

(puc. 190), BbIcOTA HacBIIM — 5 M, @ OTKOCHI HAKJIOHEHBI K TOPU30HTY IO/
yraom 20°. Haligure mupuHy HAChIIM B BEPXHEH €€ 4acTH.

Puc. 189 Puc. 190
10 m
,,,,,,,,,,,,,,,, :
6 M 20° {5m  20°
) T77F777777777777777777777777
: B 80 m .
v/
M
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625.

626.

627.

628.

629.

630.

631.

632.

633.

Bricora BD tpeyrombanka ABC pemut cropony AC na orpesku AD
u CD rak, uro AD = 12 cm, CD = 4 cm. Haiigure cropony BC, eciu
LA =30

Bricora AF nemur cropony BC rpeyronsanka ABC na orpeskn BF u CF.
Haiigure cropony AC, ecim CF = J13 cM, £B =60°, a cropona AB pas-
Ha 18 cm.

W3 touxku D, sexamieil BHE IPsAMOH 72, IPOBEJEHBI K 3TOH NPSAMON Ha-
kinonHsle DK u DB, o6pasyomue ¢ Heil yriabl 45° u 60° coOTBETCTBEHHO.
Haiigure npoexkiuio Haxwtonnor DK Ha npsimyio 72, ecin DB = 1043 em.

W3 Touku M, nexameil BHe HPsIMOM /, IIPOBEJICHDbI K 3TON NPSAMOUN Ha-
knouneie MN n MK, o6pazyomue c Heit yriael 30° u 45° cOOTBETCTBEHHO.
Haiipure naxionnyio MK, ecin npoekius HaktoHHoi MN Ha npsivyio [
paBHa 43 cem.

Yron npu BeplivHE PaBHOGEAPEHHOTO TPEYroJbHHUKA paBeH [3, BbICOTa,
npoBeséHHass K G0KOBOW cTOpoHe, paBHa A. Haiiaure ocHoBaHmMe Tpe-
YrOJIbHUKA.

BricoTa, nmpoBeséHHas U3 BEPUIMHBI IPAMOTO yIJa TPEYrOJbHUKA, PaB-
Ha /1, ocTpbli yroa pasen o. Haliiure cTOPOHBI TPEyroJIbHUKA.

OuH U3 KaTeTOB IPSMOYTOJbHOIO TPEYrOJIbHUKA PaBEH d. YTOJ MEKIY
BTOPBIM KaT€TOM M BBICOTOM, MPOBEAEHHON M3 BEPHIMHBI IPSMOTO yIJa,
pasen ¢. Haiiqure Hem3BeCcTHbIE CTOPOHBI TPEYTOJBLHUKA U ITPOBEIEHHYIO
BBICOTY.

Bosbmiast guaronans pom6a pasHa d, a ocTpslil yroa pasen o. Haitgure
CTOPOHY U MEHBIIYIO JUArOHaIb PoMOa.

Yron pomba paBeH 0, pajuyC BIMCAHHOM OKPYKHOCTH paBeH 7. Haligure
CTOPOHY U JUArOHATU POoMOA.

o

634.

635.

636.

Jlmaronasb paBHOGOKON TpANenyuy NepPHeHANKYIsIpHa GOKOBOI CTOPOHE
u obpasyer ¢ ocHoBaHmeM Tpaneruu yroa 30°. Haiinure BbIcOTY Tparie-
11N, €CJIU PAJNYC OKPYKHOCTH, OIIMCAHHON OKOJIO TPAIlelny, paBeH R.
OjHa U3 CTOPOH TPEYroJbHUKA PaBHA ¢, NPUJIEKAIIUE K HEH yIabl paB-
Hbl 45° u 60°. Haiizure BBICOTY TPEYroJbHUKA, IPOBEJEHHYIO K JAHHOM
CTOpOHE.

OcHoBaHMs Tpanenuy paBHbI 7 cM 1 15 ¢M, a yrisl npu 60JIbIIeM OCHOBA-
nuu — 30° u 60°. HaiiguTe BBICOTY M AMArOHAIN TPAIEIIUH.

( €D ynpaxuenus ana nosTopeHus

637.

ITepumerp napasienorpamma paseH 48 cMm. buccekrpuca tynoro yria je-
JINT €ro CTOPOHY B OTHOIIEHMH 2 : 1, cuuTas OT BEPHIMHBLI OCTPOTO yrja.
MosxeT i1 MeHbIIIasi CTOPOHA MApaJlIeJOrpaMMa ObITh PABHOM 7 cM?
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638.

639.

Yerpipéxyrompauk ABCD Bnucan B okpy:kHOCTh, ZBAC =52°, ZDBC =
=34°, ZADB = 17°. HaiiauTe yribl 4eThIPEXYrOIbHIKA.

Hzsectno, uro O — Touka nepeceuenus auaronaireit AC u BD rpare-
nun ABCD (BC || AD). Haiigure orpesku BO u OD, eciu AO : OC =
=7:6uBD =39 cm.

640.

Ha6nwpaite, pucyire,
KOHCTPyuUpyinTte, daHTasupymre

Paspexbpre poMO6 Ha YeTBIpE YETBIPEXYTOJbHUKA TAK, YTOOBI KAK/bIN 13
HUX ABJIAJCS BIMCAHHBIM B OKPYXKHOCTb M ONMCAHHBIM OKOJIO OKPYkK-
HOCTH.
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AN

N

3anaHue N? 3 B TectoBoi ¢popme «[IpoBepbTe ceods»

. Juamerp AB oxpyxnoctu ¢ nentpom O NepHeHAUKYJISIPEeH XOopiae
CD (puc. 191). Kakoe 13 JaHHBIX PaBEHCTB HEBEPHO?

A) AC?=AM - AB B) AD?=MB - AB

B) CM?=AM - MB ') DM?=AM - MB

. Ha xakom pucynke qimHa orpeska x paBHa 2a?

/tx\ /E\
a 2a a 9a
A B
/%\ ﬁ;\
a 4a a 5

a
b r

. M3 reopemnr Iludaropa creayer, aro runorenysa

A) paBHaA cymMMe KaTeTOB

b) paBHa cymMme KBaJpaTOB KaTeTOB

B) Gousbire kaTeTa

I') paBHa KBajgpaTy CyMMBI KaTE€TOB

. Jliuna orpeska x Ha pucynke 192 (pasmepsl JaHbl B CAaHTUMETPAX)
paBHa

A) 4 cum B) 3 cm B) 5 cm ) 342 cm

. buccexrpuca paBHOCTOPOHHETO TPEYrOJbHUKA CO CTOPOHOH (I paBHA
A) a\/§ B) Cl\/§ B) a\/g r) Cl\/g

2 3 3 2
. Pajyc okpyKHOCTH, OIIMCAHHOM OKOJIO KB3JipaTa CO CTOPOHOM @, paBeH
A) g B) a2 B) # I) 2a

. Boicota paBHOGEAPEHHOTO NPAMOYTOJLHOTO TPEYrOJIbHUKA, ITPOBE-
J€HHad K TUIIOTEeHy3e, paBHa d. Torja ero xarer paseH

A) % B) av2 B) 2a I) g

. Ilycte o0 1 B — ocTpble yrabl IPsMOYrOJbHOIO HEPaBHOOEPEHHOTO
TpeyronbHuKa. Kakoe m3 JaHHBIX PaBEHCTB BEPHO?
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Puc. 191 Puc. 192 Puc. 193
X /_<>_\ 4
c o
a
M
A O B 12 13 45°
x
D
A) sin o - tg 0. = cos O B)sin o - tg B=sin P
B) —— sin o =tgP I') cos o - tg B =sin B
Ccos O

9. IlycTh 00 — OCTpBIH yroJ HPsSMOYroJbHOrO TpeyroabHuka. Kakoe u3s
JAHHBIX PABEHCTB HE MOYKET BBITTOTHATHCS?
V2 B

A) sin()cz% b) sinoczT B) smoc—7 ) sina=%

10. JInuna oTpeska X Ha pucynke 193 pasna

A) %asina itgoc icosoc I) a\/§tg0c

|

Utorm rnaBbl 3

Merpuqecuue COOTHOLUEHHMA B NPAMOYroJibHOM TpeyroJibHuKe
KBaapaTt BbICOTbI MPSIMOYro/IbHOrO TPEeyrosbHUKa, NPoBeAEH-
HOM K runoTeHy3se, paBeH NMPOU3BEAEHUIO NMPOEKLUUi KaTeToB
Ha runoTeHy3y. KBagpart KateTta paBeH NPoOM3BEeAEHUIO rUno-
TEeHy3bl M MPOEKLUU 3TOro KaTteta Ha rMNOTEHY3Y.

Teopema Mudaropa
B npamoyrosibHOM TpeyrojibHUKe KBagpaTt rMnoteHy3bl paBeH
cymMMe KBajpaToB KaTeToB.
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CHHYC OCTPOro yrna npsiMoyrosibHoOro TpeyrojibHMKa
CUHYCOM OCTPOro yrjia npsiMoyroJjibHoro TpeyrojibHuKa Hasbl-
BalOT OTHOLUEHMWE NMPOTUBOJIEKALLEero Kareta K rmnoteHyse.

KOOHHyC OCTPOro yria npaMoyroJibHoro TpeyrojJibHuKa
KocuHycoM oCTporo yraa npsiMoyroJibHOro TpeyrojibHMKa Ha-
3bIBalOT OTHOLLEHME MpUeKallero Kateta K runoTteHyse.

TaHreHc ocTporo yraa npsiMoyrojibHoro TpeyrojibHMKa
TaHreHcom OCTpPOro yrina npamMoyrojibHoro TpeyrojibHuKa Ha3bl-
BaloT OTHOLLEeHUEe MpoTUuBoJieKallero Karteta K npuiexaliemy.

KoTaHreHc ocTporo yraa npamMoyrojibHoro TpeyrojibHuKa
KoTtaHreHcom ocTtporo yrna npamMoyrojibHoro TpeyroJibHUKa
Ha3biBaloT OTHOLUEHUE Mpunexallero Kateta K npoTuBoJiexa-

wemy.

TpuroHomeTpuueckue dopmynbl
t (x_sin(x ct (X—COS(X
8 Cos O 8 sin o

tgo-ctgo=1

sin? o + cos® o0 = 1 — OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO
cos (90° — o) = sin o tg (90° — o) = ctg o

sin (90° — o) = cos o ctg (90° — o) =tg o

COOTHOLUEHHMS MEXAYy CTOPOHAMM U 3HAYEHUSIMM TPUrOHOMETPUYECKMUX
GYHKUMIA YrI0B B NPSAMOYro/ibHOM TPeyroJibHUKe
e KaTteT npAMOYrosibHOro TpeyrojibHUKa paBeH MPoU3BeAeHUIo
runoTeHysbl Ha CUHYC yrfia, NPOTUBOMIEKallero aTomy KaTery.
e KateT npsAMOYro/ibHOro TpeyrojibHMKa paBeH NpPou3BejeHUI0
rMNOTeHy3bl HA KOCUHYC Yr/ia, Npu/elKallero K 3Tomy KarteTy.
e KateT npsAMoyrosibHOro TpeyrosibHMKa paBeH NPou3BefeHUI0
BTOPOro KaTreTa Ha TaHreHc yrna, NPpoTUBOJIeXKAaLLEero NnepBomy
KaTtery.
e KateT npAMoyroiibHOro TpeyrojibHMKa paBeH NPou3Be[eHUI0
BTOPOro KaTeTa Ha KOTaHreHc yrna, npuiexaullero K nepsomy
KaTtery.
e lMNoTeHy3a NPAMOYroJibHOro TpeyrojibHMKa paBHa 4YacTHOMY
OT le/IeHUsl KaTeTa Ha CUHYC NPOTUBOJIEeKaLlero emy yria.
e F'MNoTeHy3a NPAMOYroJibHOro TpeyrojibHUKa paBHa 4YacTHOMY
OT ie/IeHUsl KaTeTa Ha KOCUHYC Npuexallero K Hemy yraa.
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naBa 4. MHoroyroabHuKHU. Maowaab MHOroyrolibHMKa

N3y4ynB maTepuasn 3ToW rnasbl, Bbl y3HaeTe GopMysy, ¢ MOMO-
b0 KOTOPOM MOXHO HaWTWU CYyMMY Yr/IOB BbIMYKI0ro MHOMOYrosb-
HUKa.

Bbl paclwvpuTe CBOW MpeacTaB/ieHUs O TaKoM 3HAKOMOM BaMm
BEMYMHE, KaK nioliajb.

Bbl HayynTecb HaxoAuTb MoOWAAX NapannenorpaMmma, Tpe-
YrofibHUKa, Tpanewuuu.

§ 19. MHOroyroibHUKH

Paccmorpum durypy, koTopast coctout us tTouek A, A,, A,, ..., A, 1 o1-
peskoB A A,, AA,, ..., A, |A,, A A Takux, 9TO HUKAaKHeE JBa COCEJTHUX OTPE3-
Ka He JIeKAT Ha OJHOI MPSIMON M HUKAKUE JBA HECOCEJHUX OTpe3Ka He UMEIOT
obuux Touek (puc. 194).

Purypa, 06pasoBaHHAS STUMH OTPE3KAMHU, OTPAHUYUBAET YACTh ILIOCKO-
CTHU, BBIJIEJIEHHYIO HA pucyHKe 195 3e1éHbiM 1iBeTOM. DTy 4acCTh IJIOCKOCTU BMe-
cre c orpeskamu A\ Ay, AA,, ..., A, |A,, A A, Ha3bIBAIOT MHOTOYTOIbHUKOM.
Touku Al, AQ, AS, e An HA3bIBAIOT BePIIMHAMYU MHOTOYTOJIbHUKA, A YKa3aHHbIE
BBIIIIE OTPE3KH — CTOPOHAMHU MHOTOYI'OJbHUKA.

CTOpPOHBI, ABJISIONMECS COCEJHUMH OTPE3KAMU, HA3bIBAIOT COCEXHUMH
CTOpPOHAMH MHOTOYIOJBbHUKA. BepuuHel, ABIAOMMEcs KOHIIAMU OJHOU CTOPO-
HbI, HA3bIBAIOT COCEJHHMH BePIIMHAMH MHOTIOYTOJIbHUKA.

JIBe cocepHMe CTOPOHBI MHOTOYTOJBHUKA OOPA3yIOT YroJ MHOTOYTrOJIbHU-
xa. Hanpuwmep, na pucynke 196 o, B, 7y, 8 sSBISIOTCS yriaMu MHOTOYrOJIbHUKA,
a ( He SBJISIETCS YIJIOM 3TOTO MHOTOYTOJIbHUKA.

MHOroyroJpHUK Ha3bIBAIOT IO KOJTHMYECTBY €TO YIJIOB: TPEYrOJIbHHUK, YEThI-
PEXYrOIbHUK, HMSITUYTOJIBHUK U T. [I.

Puc. 194 Puc. 195 Puc. 196
A
Ay 3 v ® >
5
V
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MHOroyroJbHuK 0603HA4YalOT IO €ro BepmmuHaM. Hampumep, Ha pucys-
ke 197 uzobpaxén msruyronsHuk ABCDE. B 0603HaueHNN MHOTOYTOJBHUKA
GYKBBI, CTOAIIE PSAZOM, COOTBETCTBYIOT cocefHUM BepmmHaM. Hanpumep, nsa-
THUYTOJIbHUK, M300POKEHHBIN HA pucyHKe 197, MOXKHO Taxke 0GO3HAYUTD CJIe-
ayiommm obpasom: CDEAB, EABCD u . n.

IlepuMeTpoM MHOrOYroabHHKA HA3bIBAIOT CYMMY JUIMH BCEX €TI0 CTOPOH.

OTpe3ok, coenHSIOMMUN HECOCEJHIE BEPIIMHLI MHOTOYI'OJbLHNIKA, HA3bI-
BaloT auaronankbio. Harnpumep, Ha pucynke 198 orpesok AE — auaronans mec-
tuyronbanka ABCDEF.

Ha pucynke 199 n3o6paxéH MHOTOYTOIBHUK, BCE YIJIBI KOTOPOI'O MEHbIIE
paspépHyToro. Takoii MHOrOyroJIbHHMK Ha3bIBAIOT BBINYKJIbIM. M3 ckazaHHOTO
CJI€yeT, 9TO MIOOOI TPEYTrOJbHUK ABIAETCH BBINTYKJIBIM MHOTOYTOJBHUKOM. 3a-
METHUM, YTO MHOTOYTOJTbHHMKH, N300pakEéHHbIE HA puUCyHKax 196-198, ne apisa-
IOTCSI BBITYKJIBIMUL.

Puc. 197 Puc. 198 Puc. 199
B B D
c
A D A E
E fa

BpImyxiIblil MHOIOYTOJIBHUK O0JIaaeT TAKUMH CBOMCTBAMU:

1) soinyxavLilt MHO20Y20ALHUK DACNOJONCEN 8 OOHOU NOJYNIOCKOCTU
omHOCUMeNbHO 110001 NPsMOU, codepicaueil ezo cmopony (puc. 200);

2) BLINYKALILL MHOZOYZOSLHUK, OMIAUYHBLIL OM MPeYzobHUKA, CO0ep-
arcum o6y1o ceoro duazonans (puc. 201).

Ecin MHOI‘OYI‘OJIBHI/IK HE ABJIACTCA BbIHyKIIbIM, TO OH TAKMMU CBOUCTBAMU
He obrazaet (cm. puc. 198, 202).

Puc. 200 Puc. 201 Puc. 202
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© Teopema 19.1
CymMMma yrinoB BbIMYK/0ro n-yrojibHMKa paBHa 180°(n — 2).

HAokaszaTenbcTBo

Ha pucynke 203 nso6pakéH BBINYKJIbIH 72-yTOJIbHUK Puc. 203
A1A2A3 .. A A . JloKaxeM, 4TO CyMMa BCEX €rO YIJIOB
pasua 180°(n — 2). Ay As

ITposeném Bce ero quaroHaau, BLIXOJAIIME U3 BEp-
musel A,. /luaromamm pasébuBaiOT JAHHBI MHOTOYTOMb- | A,
HUK Ha (n — 2) TpeyronpHuKa. CyMMa BCEX YIJIOB 3THX
TPEYrOJIbHUKOB PaBHA CyMMeE YIJIOB 7-yTOJIbHUKA. Tak kKak
CyMMa yIJIOB KQKIOTO TpeyroabHuka pasua 180°, To ucko- Ap A
Masi cymma pasHa 180° (2 — 2). <

OTMeTuM, 9TO 3Ta TeOpeMa CIpaBeIuBa U JUIs TI000r0 MHOTOYTOJIbHUKA,
HE SIBJISIONIETOCS BBIIYKJIbIM.

& OnpepeneHue
OKpYHOCTb Ha3blBalOT ONUCAHHOW OKOJI0O MHOIOYroJibHUKa,
€CJ/In OHa NPOXOoAUT Yepe3 BCE ero BepLluuHbI.

Ha pucynke 204 n306paskeHa OKPYKXHOCTD, OIIMCAH- Puc. 204
Has OKOJIO MHOTOYroJIbHUKA. B aTOM ciydae Tak:ke roBo-
PAT, 9YTO MHOTOYI'OJbHUK BIIMCAaH B OKPYXHOCTb. o
IleHTp OKpPYKHOCTH, OIIMCAHHOI OKOJO MHOTO-

yrosbHuKa, Touka O, paBHOYJaIE€H OT BCEX €rO BEPIIHH.
CrnenoBarenbHo, Touka O NPUHAIEKUT CEPeIUHHBIM ’
MEePIEHUKYJIIpaM BCEX CTOPOH MHOIOYIOJbHUKA, BIIH- A /
CAaHHOTO B OKPYKHOCTbD.

OKO0JI0 MHOTOYTOTbHUKA MOKHO OIIHMCATh OKPYKHOCTB, €CJIA CYIIECTBYET
TOYKA, PaBHOYAWIEHHAd OT Bcex ero BepmmuH. CrefoBaTeabHO, €CIH CEPEeRH-

HbI€ NEPHEHAUKYJIIPbI BCEX CTOPOH MHOI'OYIrOJIbHHKA II€PECEKAIOTCI B O,Z[HOﬁ
TOYKE, TO OKOJIO TAKOTO MHOI'OYIOJIbHMKA MOKHO OIIMCATh OKPYKXHOCTbD.

vJ Onpepenenue
& onpen Puc. 205

OKpPY}XHOCTb Ha3biBalOT BMUCAHHON
B MHOrIoyroJjibHUK, €cJiu OHa KacaeTtcs

BCeX ero CTopoH. “%)

Ha pucynxke 205 n3o6paxeHa OKpyKHOCTD, BIIUCAH- &

Hasi B MHOT'OYT'OJIbHHK. B sTom C1yda€ TakKXKXe TroBOpPIIT, 5
9TO MHOTI'OYrOJIbHHK OIIMCAH OKOJIO OKPYKHOCTH.
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LleHTp OKpPYXKHOCTHU, BIMCAHHOU B MHOTOYTrOJIBHUK, Touka O, paBHOYyIa-

JEH oT Bcex ero cropoH. CienosarenbHo, Touka O NPUHAMIEKUT OGUCCEKTPU-
caM BCEX YIVIOB MHOTOYTOJIbHUKA, OITMCAHHOTO OKOJIO OKPYKHOCTH.

BYE€T

B BbIHYKJIbIﬁ MHOT'OYI'OJIbHUK MOJKHO BIIHMCATb OKPYXHOCTb, €CJIN CYIIECT-
TOYKAQ, paBHOY,I[aJIéHHaH OT BCEX €T0 CTOPOH. CJIC,I[OBaTCJIbHO, ecsu Ouccek-

TPHUCHI BCEX YIJIOB BBIITYKJIOTI'O MHOTI'OYTOJIbHUKA II€PECEKAIOTCA B OZ[HOﬁ TOYKE,

TO B

?

TaKOU MHOT'OYI'OJIbHUK MOJKHO BIIICATH OKPYXHOCTbD.

1. O6BbsACHUTE, Kakylo GUrypy HasbiBatloT MHOTOYrOJIbHUKOM.

2. Y10 Ha3blBalOT NEPUMETPOM MHOFOyronbHuKa?

3. YTo Ha3bIBalOT AMAroHaNbio MHOrOyrofnbHMKa?

4. Kako MHOroyroJfisHMK Ha3blBaloT BbIMyKbIM?

5. Kak pacnonoxeH BbIMyKJiblli MHOFOYrOJIbHUK OTHOCUTENbHO Nntobow nps-
MOW, COepP>KaLleN ero CTOpoHy?

6. Yemy paBHa cymMMa yrnoB BbIMyKJIOroO 72-yrofbHMKa?

7. Kakyto OKpy>XHOCTb Ha3blBalOT OMUCAaHHOW OKONO MHOMOYrofibHuKa?

8. Kakas Touka aBnsieTcs LEHTPOM OKPYXHOCTU, ONMUCAHHOM OKONO MHOrO-
yronbHuka?

9. Kakylo OKpY>XHOCTb Ha3blBalOT BMNMUCAaHHOW B MHOIOYrOJIbHUK?

10. Kakas Touyka fBNSETC LEHTPOM OKPYXHOCTU, BMUCAHHOW B MHOrO-

yronbHuK?

f @ npakrnueckue 3agauus

)

641.

642.

643.

644.

645.

Haueprure u 0603Ha4bTE IPOU3BOJIBHBIN BBIIYKJIbII CEMUYTOJIBHUK, Ha-
30BUTE BCE €r0 BEPIIUHDBI U CTOPOHLL IIposesuTe 3 OfHON BEPIIUHDBI BCe
JMarOHAIN, HAa30BUTE UX. Ha CKOJbKO TPEeyroJbHUKOB JUAroHaIu Pas3dou-
JIA CEMMUYTOJBbHUK?

Haueprure mecTUyroapHUK, KaXKAbIH yroya xoroporo pasen 120°, a xax-
Jast cropoHa — 4 cMm. OnumuTe OKOJIO 3TOTO MIECTHUYTOJIbHUKA OKPYXK-
HOCTb M BIINIIUTE B HETO OKPYKXHOCTD.

Haueprure nsaTUyroJbHUK, KaXK/bIiA yrosl KoToporo paseH 108°, a kaxkaas
cropoa — 3 cM. ONUIIUTE OKOJO 3TOTO IATHUYTOJbHMKA OKPYKHOCTH
U BIMIIUTE B HETO OKPYKHOCTD.

HauepTure oKpyKHOCTb IPOU3BOILHOIO Pajnyca, pasjenure eé Ha 8 pas-
HbIX Ayr. Mcnomp3ys TOUYKH JieJIeHHus, MOCTPONTE BOCHBMHUYTOJIbHUK, BIIU-
CaHHBIA B OKPYKHOCTbD.

HadepTure OKpYKHOCTh IPOU3BOJIBHOIO pajuyca, pasgeaure e€¢ Ha
12 paBaBIX Ayr. Mcroab3ys TOYKHU [€I€HNS, IOCTPOUTE ABEHAAIATHUYTOIb-
HUK, BIMCAHHDBINA B OKPYKHOCTb.

140



( YnpaxkHeHus
0

646.

Haiinure croponsr naruyronsanka ABCDE, ecm BC na 1 cm 6osbnre
AB, CD na 2 cm 6oubmie AB, DE na 3 cm 6oiubme AB, AE na 4 cm 601b-
me AB, a nepumerp naTuyroapbHuka pases 100 cm.

647. Haiiqure cymMMy yrjioB BBIIYKJIOTO: 1) MATUYroJbHUKA; 2) BOCBMUYTOJbHU-
Ka; 3) IBajaTHYETBIPEXYTOJbHUKA.

648. Haiigure cyMMy yrjoB BBIIYKJIOTO: 1) I€BATUYrONbHUKA; 2) MECTHAALATU-
YrOJIbHUKA.

649. CymecTByeT JIM BLIIYKJIbI MHOTOYTOJIbHUK, CYMMa YIJIOB KOTOPOTO paBHA:
1) 1800°; 2) 720°; 3) 1600°?

650. CymecTByeT T MHOTOYTOJBHUK, KaKAbIN yroa koTtoporo pases: 1) 150°;
2) 100°?

BCIC) — Puc. 206

651. Ha rmuane 3eMeIbHOTO y4yacTKa, HMMEIOLIEro
opmy narmyronpamka (puc. 206), ykazaam C
TaKue BeJIUIUHBbI yriuoB: LA =116°, ZB =987,
£C=124°, £D =102°, ZLE =130°. Bepno s1u B D
ObLIM BBIITOJHEHDBI U3MEPEHMSI?

652. HaiiguTe yIJibl BBIIYKJIOrO HIECTHUYTOJbHUKA,
€CIM OHU OTHOCATCA Kak 3 :3:4:4:5: 5. A E

653. HaiizuTe yribl BBIIYKJIOIO CEMHUYTOJIbHUKA,
€CJIM OHU OTHOCATCA Kak 6 : 7 :8:9:9:10: 11.

654. CKOJIbKO JUaroHajeil MOXHO IIPOBECTU: 1) B AeBATUYrOJIbHUKE; 2) B ABa-
JLATUYTOJIBHUKE; 3) B 72-yrOJIbHUKE?

655. B BpimykiaoMm MHOTOyrosbHuKe 54 aumaronanu. Haiigure xonmdecTso ero

? 656.
(j) 657.

CTOPOH M CyMMY YIJIOB.

Jlokaskure, 4TO €Clu BCE CTOPOHBbI MHOTOYTOJIbHUKA, BIIMCAHHOTO B OK-
PY’KHOCTD, PaBHBI, TO M BCE €TO YIJIbl TAKXKE PABHBDL.

Jlokaxure, 4TO €CJU BCE YIJIbl MHOTOYTOJIbHUKA, OINMCAHHOTO OKOJIO OK-
PY’KHOCTH, PaBHbI, TO U BCE €TO CTOPOHDI TAKKE PABHBDI.

) ——
658. Bce cTOPOHBI BBIIYKJIOIO MSATUYTOJIbHUKA PABHBI, a YIVIbI, IPHJIEXKAIIe
K OJHOM u3 cTopoH, — npsamble. Haliaure ocTanbHble YIJIbI MATUYTOJb-
HUKA.

659.

660.

Tpu yria BBRINYKIOrOo MHOTOYroabHHKA paBHBI 1o 100°, a ocranbHble —
o 120°. OnpepenuTe BUJ MHOTOYTOJTBHUKA.

JlokakuTe, YTO €C/IM YIrJbl BBIIYKJIOTO INE€CTUYrOJbHUKA PaBHBI, TO €r0
CTOPOHBI 06PA3YIOT TPU MAPLI MAPALIETbHBIX CTOPOH.
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661. JlokakuTe, 4TO €CJIM YIJIbl BBIIYKJIOTO IATUYTOJbHUKA PABHBLI, TO OH HE
HMMEET HapajUleIbHBIX CTOPOH.

€™ ynpaxnenns ans nosTopeHus

662. B paBHOOGOKOU Tpanenuu JUaroHalb SBISETCS OMCCEKTPUCON TYIIOTO yraa
U JIeJUT CPEAHION JIMHUIO TPAlely Ha OTPe3Ku JAIMHON 7 ¢cm u 11 cm.
Haiinure nepumerp Tpanenumu.

663. Meauana U BBICOTA IIPSMOYTOJIBHOIO TPEYTOJNbHUKA, IPOBEJEHHDIE K TU-
IIOTE€Hy3€, PaBHBI COOTBETCTBEHHO 13 cM u 12 cm. Haligure nmepumerp
JAHHOTO TPEYrOJIbHUKA.

664. buccexrpuca yrina A tpeyronsanka ABC (LC = 90°) gemr xater BC Ha
orpesku gauHoi 6 cm u 10 cm. Haiiqure paanyc OKpyKHOCTH, KOTOpast
IpOXOAUT uepe3 Touky A, Touky C 1 TOUKy IepecedeHns JaHHOH OUCcCcek-
Tpucsl ¢ karerom BC.

Ha6awopainre, pucymnre,
KOHCTPYUpyinTte, daHTasupymre

665. Ha oxpyxHOCTH, pajuyc kotopoii paseH 1, ormermiu 1000 Touek. Jloka-
KUTE, YTO HAWJETCA TOUKA, IPUHAJIEKANAA JAHHOH OKPYKHOCTU, CyMMa
PACCTOSIHUI OT KOTOPOI O OTMEYEeHHBIX Todek 6osbmie 1000.

§ 20. NMNoHATHE NIOWAAN MHOIOYroJibHUKA.
Mnowaab NPAMOYroJibHUKa

C Takoil BeJIMYMHON, KaK IUIOIAJb, BBl YACTO BCTPEUACTECH B IIOBCEIHEB-
HOI KM3HM: IJIONIA/[b KBAPTUPHI, JAYHOTO YYACTKA, ITOJISA U T. II.

OIBIT MO/ACKA3bIBAET BaM, YTO PABHBIE 3€MEJIbHBIC YYACTKH HMMEIOT PaB-
HbI€ ILIOMIA/JH, YTO IUIONA]b KBAPTUPHI PAaBHA CyMMeE IUIOIIAJEH BCcexX e€ moMe-
IMeHUH (KOMHAT, KyXHHU, KOPUAOPA U T. [.).

Bpr 3Haere, 4TO IIONAAM 3€MEJIBHBIX YYACTKOB HM3MEPSIOT B COTKAX
(apax) u rekTapax; IVIOMAAN PETHOHOB U TOCYAAPCTB — B KBAJAPATHBIX KIJIOMET-
Pax; IUIOIAAb KBAPTUPBI — B KBAAPATHBIX METPAX.

Ha npakTudyeckyux 3HAHUSX O IUIOMAJLH OCHOBBIBACTCS OIIPEIEJICHHE ILIO-
A1 MHOTOYTOJIbHUKA.

f-_’) OnpepeneHue
Mnowaabio MHOroyroJsibHMKa Ha3biBaloOT MOJIOXKUTEJIbHYIO Be-
JIMMUHY, KOoTOpas oGnajaeT cneaylouwumu cBOMCTBaMMU:
1) paBHble MHOIOYroJibHUKM UMEIOT paBHble MJowaau;
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2) eCIM MHOIOYroJibHUK COCTaBJIEH M3 HECKOJIbKUX MHOro-
YroJlbHUKOB, TO €ro fjiowaab paBHa cymMMe njowagen 3Tux
MHOI0yroJibHUKOB;

3) 3a eAMHULY U3MEPEHUS naowaau NPUHUMMaIOT eAUHUYHbIN
KBagpar, T. €. KBagpaTt cO CTOPOHOW, paBHOM eAUHULIE U3Me-
PEeHUsa AJIUHBI.

HzmepuTh mIOmasb MHOIOYIOJbHUKA — 3TO 3HAYUT CPABHUTL €O ILIO-
MaJb € IUIOIAAbI0 €MHUYHOIO KBajpaTa. B pesyibraTe moaydaoT dmciaoBoe
3HAUEeHHE IUIOIMAAY JaHHOT'O MHOTOYIOJbHUKA.
ITO YNCJIO MOKA3BIBAET, BO CKOJLKO pa3 IUIOIalb Puc. 207
JAaHHOTO MHOTOYTOJIbHUKA OTJIMWYAETCS OT ILIONIa-
I €JMHUYHOIO KBaJpaTa.

Hanpumep, eci KJIeTKy IPUHATD 34 €AMHNY-
HBIIl KBaJpaT, TO ILUIOAJb MHOTOYIOJIbHUKA, U300~
paxénnoro Ha pucynke 207, 6yzer pasHa 11 kBaz-
PATHBIM €JUHULAM (KPAaTKO 3aiCchbIBAIOT: 11 en?).

OOBIYHO IS HAXOXKAEHUS ILIOIALAU MC-
MOJIB3YIOT (POPMYJBI, T. €. BBIYUCISIOT IUIOMIAJIH
MHOTOYTOJIbHUKA 110 ONPEAEJEHHBIM €T0O 3JIEMEH-
TaM (CTOpOHAaM, AMAroHAIsIM, BbICOTaM H T. J.). Hekoropble m3 HuUX BBI yxke
anaere. Hanpumep, dopmynry S = ab, rae S — mwiomajgs IpsSIMOYrOJbHUKA,
a u b — JUIMHBL €ro COCEHUX CTOPOH, Bbl IPUMEHSUIM HEOJHOKpaTHO. st jo-
Ka3aTeJbCTBA 3TOU (POPMYJIBI IOHAJOOUTCS CIeAYIOIAs JIEMMa.

JNlemma i
Mnowaab KBagparta cO CTOPOHOM p ea. (n — HaTtypanbHoe

4YuCcN0) paBHa

Lz en.2.
n
Puc. 208

[Joka3aTtenbcTBO

" 1
PaCCMOTpI/IM CMHUYHbIN KBaJpaT M pasac-

A
Y

JIIM €ro Ha 722 PABHBIX KBAJAPATOB CO CTOPOHOM 1
(puc. 208). "

W3 onpezenenus IIoma M MHOIOYTOJIbHUKA
(cBoiicTBO 1) crenyer, 9TO BCe 3TH KBAaJPATHI UMe- !
10T paBHbIe wiomazau. ITo ceolicTBy 2 cymma muroma- i
Jiell 3TUX KBaJPaTOB PaBHA IUIOMIAAU €[UHIYHOTO
KBazpara, T. €. pasHa 1 ex.. [Tosromy Iuromass Ka-

Nl

FH
T

1
KO0 MaJICHBKOI'O KBaJpaTa paBHA —~ CL[.Q. <
n
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© Teopema 20.1

Mnowaab NnpAMoOyronbHUKa paBHa NMPOU3BeeHUIO AJIUH ero
COCeJHUX CTOPOH.

Ha pucynke 209 usobpaxén mnpsamo-
yroiapHUk ABCD, 1yIiHbBI COCEHUX CTOPOH KO-
Toporo pasubl @ u b: AB = a, BC = b. Jloka- g wacreii
XKeM, ITO IUIOMAAD S IPSIMOYTOJIbHUKA BBIUHC- B
astercst mo gopmyie S = ab st caydas, Korxa
a u b — panmonaibuble yncna. Yucna a u b
MOJKHO IIPEJCTABUTb B BHAE OOBIKHOBEHHBIX
ApoGeit ¢ OMHAKOBBIMY 3HAMEHATEIISIMIU:

Puc. 209

Q

o

N
p yacTeun

N
>

az%, b:%,mep, q, N — HaTypalb- -

HbI€ YMCJIA.

Paznemm cropony AB Ha p paBHBIX YacTeii, a cropony BC — Ha g paBHBIX
yacteil. Yepes TOUKM JeleHUs MPOBEJEM IIpAMble, NapajlelbHble CTOPOHAM
IpsAMOYroIbHUKA. Torjga npsAMoyroabHUK OyleT pasjenéH Ha pg PaBHBIX KBajgpa-

TOB CO CTOPOHOM L
n

CornacHo jeMMme Iromaab KaXJI0ro KBaJpaTa paBHa LQ %k OIIPEACTICHUSL
n

mromaau (CBOMCTBO 2) CJIeAyeT, Y4TO IUIOMAAb IIPSIMOYIOJbHHKA PaBHA CyMMeE

IUIONIA/Ieil BCEX KBAAPaToB, T. €. § = LQ+L2+ +i2 =pq - 1_P.4q_ ab.
n n

n? n n

Pq craraemMbIx
PaCCMOTpCHI/IC CJIy4dasd, Korja XOT:d ObI OJHO M3 YUCEJ d NIN b SABJIACTCA
NppanroOHAJIbHBIM, BBIXOJAUT 34 PAMKU PACCMATPHUBAEMOTIO Kypca.

OnpepeneHue
MHoOroyronibHMKu, umeloiye paBHble rJiowagu, HasbiBaloT
paBHOBEJIMKUMMU.

W3 onpenenenns nnomaan (csoiictso 1)
CJIeJlyeT, 9YTO BCE paBHBbIE (DUTYPBHI PAaBHOBEIU-
ku. Ojgnako He Bce (PUIypbl, UMEIOIUE PaB-
Hble IUIOIAAM, ABIAIOTCA paBHbIMU. Hanpn-
Mep, Ha pucyHke 210 n3o6paxeHnl Ba MHOTO-
YrOJIbHUKA, KaKAbIM M3 KOTOPBIX COCTABJIEH
U3 CEMHU €JAMHUYHBLIX KBaJpPAaTOB. DTU MHOIO-
YrOJIbHUKU PABHOBEJIMKH, HO HE PABHBI.

Puc. 210
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1. YTo Ha3bIBalOT NMMOLWAaAbIO MHOIOYrosibHuKa?
2. YTO 3HAUUT N3MepuTb Nnowagbs MHOroyronbHuKa?
3. YTo nokasbIiBaeT YNCNOBOE 3Ha4YeHue nnoiaan?

4.Yemy paBHa nnowaab KBagpaTta CO CTOPOHOM
panbHoe 4yucno?

5. Yemy paBHa nnowagb NpsiMOYrofbHMUKa?

6. Kakne MHOroyronbHMKW Ha3biBalOT PaBHOBENINKUMU?

7. MoxHo nu yTBepXaaTb, YTO ecn ABe puUrypbl paBHbl, TO OHM paBHOBe-
nmkn?

8. MoxHo nu yTBepxpaaTb, YTO ecnn ABe ¢Urypbl paBHOBENMKWU, TO OHWU
paBHbI?

I |~

en., roe n — Haty-

( YnpaxkHeHuna
N .

666. Haiiure cCTOPOHDBI MPAMOYTOJbLHUKA, €CIM OfHA M3 HUX Ha 5 cM Gosbiie
APYroii, a IIOW@/(b IPSIMOYIOJIbHUKA paBHa 36 cm>.

667. ILromaas npsMoyroabHUKa pasHa 270 cM?, a €ro CTOPOHBI OTHOCSITCSI KaK
5 : 6. Uemy paBHBI CTOPOHBI IPAMOYTOJbHUKA?

668. Kakme m3 IpsIMOYroJIbHUKOB, N300pakKEHHBIX HAa pucyHke 211, paBHOBe-
JINKU?

Puc. 211

669. Ksajpar co cropoHoil 12 cM 1 IPsSIMOYTrOJIbHUK, OJIHA U3 CTOPOH KOTOPO-
ro pasHa 8 cM, pasHOBeauku. Halijure nepumerp JaHHOTO NPSAMOYTOJIb-
HUKA.

670. Haiijzure nepuMeTp KBajgpaTa, PaBHOBEIMKOTO MPAMOYTOJbHHUKY CO CTO-
poHamu 2 cm u 32 cm.
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671.

672.

673.

674.

675.

JloctaToyHo 1 5 T ropoxa, 4TOOBI 3aCeATh UM IOJIe, umeomee Gopmy
npaMoyroiabHuka co croponamu 500 m u 400 M, ecir Ha 1 ra HyKHO BbICE-
artb 260 kr ropoxar

Jlmmnaa crenbl paBHa 6 M, a BbicoTa — 3 M. XBaTUT JU IATH AINUKOB
Kadens, 9ToObl OOJUIEBATH UM 3Ty CTEHY, €CAU OJHA IUINTKA UMEET
¢opmy kBazpaTa co cropoHoil 15 cM, a B oAMH AIUK IOMENAETCS
160 mummrox?

Pacxon smaneBoii Kpacku Ha OJHOCJIOHHOE HOKpbITUE cocTasisgeT 180 r
Ha 1 M2 XBaruT m 3 Kr aMauu, 4TOGBI IIOKPACUTD CTEHY JIMHON 6 M U BbI-
coToit 3 m?

JasieHue HeKOTOpOro rasa B cocyge cocrasisier 0,0015 H/m% C xakoii
CHJION JaBUT 3TOT Ta3 Ha CTEHKY COCyJa IPSMOYrOJIbHOU (hOPMBI pasme-
poM 35 X 24 cm?

[Tpeaesn MPOYHOCTU CTaxM HeKoTopoul Mapku paser 60 H/mm? Ilpu xa-
KOU Harpyske pas’opBETCSA CTEPKEHb, IOIEPEUYHOE CeUeHUEe KOTOPOro SB-
JIIeTCS MPSAMOYTOJIbHUKOM co ctopoHaMu 20 MM 1 10 mm?

I —

676.

677.

678.

679.

680.

681.

682.

683.

JlnaroHaab MpSIMOYTOJIbHUKA paBHA d U 0GpasyeT ¢ OJHOW U3 CTOPOH
yrou o. Haiigure ruromazab npsMOyroJbHUKA.

Cropona mpamoyrojbHuKa paBHa 15 cM u o6pasyeT C JUAaroOHaJIbLIO
yrox 30°. Haiigure 1romanb npsMOYroJIbHUKA.

Haiinure oTHOmEHNE IUIOMAAENH ABYX KBAJPaTOB, CTOPOHBI KOTOPBIX OT-
Hocarcst kak: 1) 3:4: 2) 2:4/5.

Kak oTHOCATCA CTOPOHBI JIBYX KBAJPATOB, €CJU UX IUIOMAAA OTHOCATCH
kak: 1) 25 : 36; 2) 3 : 49?

OjiHa 13 CTOPOH NPSIMOYroJbHUKA paBHA 28 cM. Kak namenuTcs niomaib
HPSMOYTIOJIbHUKA, €CTH COCEJHIOI €T0 CTOPOHY YMEHBIIUTh Ha b cM?

Kak uamenurcs miomaab NpsaMoyroJbHUKA, €CJIU:

1) aBe ero mpoTuBOIEKANTE CTOPOHDI YBEJIUUUTD B 3 pasa;

2) BCce €ro CTOPOHBI YBEJIUUYUTD B 3 pasa;

3) ABe ero NpoTUBOJIEKAIINE CTOPOHBI YBEJIUUYUTD B 6 pas, a aBe Jpyrue —
YMEHBIIUTD B 3 pasa?

Kak m3ameHuTca mromaab NpaMOyroJbHUKA, €CJIN:

1) aBe ero mpoTuBoOJEKaIIE€ CTOPOHBI YMEHBIIUTL B 4 pasa, a ABe JApy-
rue — B 2 pasa;

2) ABe ero IPOTHUBOJICKAIIKUE CTOPOHBI YBEJIMYHUTh B 4 pasa, a ABe JAPy-
re — yMEHBIINUTDH B 4 pasar

Ha npopomxenun croponnt AD 3a touky D nmapautenorpamva ABCD or-
MeueHa touka M rtak, uto AD = MD. Jlokaxure, 4TO NapajiejorpamMm
ABCD n tpeyronbauk ABM paBHOBeIHKU.
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684. ILromaxns kBagpara ABCD pasna 10 cm? (puc. 212). Yemy paBHa IUIOmaanL
upsmoyroiapuuka BMKD?

685. Jlokaxure, 4ro eciau Touka E — cepenuna orpeska AK (puc. 213), To Tpe-
yroapauk AKD u npsmoyroiasuuk ABCD paBHOBeINKU.

Puc. 212 Puc. 213
M K
B C
K B E F ¢
A D A D

686. Bo cxosbko pas mIomanb KBaZparTa, OMMCAHHOTO OKOJO OKPYKHOCTH,
6oJIbIIE IIOMAAN KBaJpaTa, BIIMCAHHOTO B 3Ty OKPYKHOCTD?

687. ILromajab MPAMOYTroJbHOIO JUCTa GyMaru, JUIMHbI CTOPOH KOTOPOTO BbIPa-
KAIOTCs LEJAbIMU YMCJIAMU CAHTUMETPOB, paBHa 12 cm?. CKOJIBKO KBajgpa-
TOB ILIOIMAABIO 4 cM? MOXKHO BBIPE3aTh U3 3TOIO JHCTA?

688. Ilromazab NpsIMOYrOJIbHOTO JIICTA OYMaru, JJIMHBI CTOPOH KOTOPOTO BBIPa-
JKAIOTCS IIeJBIMUA YMCIAMU CAaHTUMETPOB, paBHa 18 cm? CkoibKO KBajpa-
TOB CO CTOPOHOM 3 CM MOKHO BBIpE3aTh U3 3TOTO JUCTA?

689. buccexrpuca yrja npsMOYroJabHHKA JIEJUT €ro JUaroHajlb B OTHOIIE-
aun 2 : 7. HalizuTe 11omanb npsMOyTroabHUKA, €CIN €rO IEPUMETP PAaBeH
108 cm.

690. BuccekTpuca yria npsMOYrOJbHHMKA JCIUT €rO JUArOHaIb B OTHOLUIECHUU
1 : 4. Haiigure nepuMeTp IpsiIMOYrOJIBHIKA, €CJIN €ro IUIO@b paBHa 36 cm.

) S—

691. IlocrpoiiTe KBajpaT, IUIOMAJb KOTOPOrO paBHAa CyMMe IUIOMAJEN JBYX
JAHHBIX KBaJPaTOB.

692. CropoHbI NPSIMOYroJbHUKA paBHbl @ u b. IlocTpoiiTe KBajpar, IUIOMALb
KOTOPOro paBHA IUIOIMA/U JAHHOTO MPAMOYTIOJbHUKA.

( €D ynpaxuenus ana noBTOpeHus

693. CepeauHHLIN NepHeHAuKYIap aAuaronana BD mapannerorpamma ABCD
nepecekaer cropousl AB u CD. Ilpogosxenus cropon AD u BC on ne-

pecekaer B Toukax M u K coorsercTBeHHO. OnpesenuTe BUJ YETHIPEX-
yroabauka MBKD.
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694. Ilpogomxenns 60koBbix ctopoH AB u CD Tpaneruun ABCD nepeceka-
orca B touke M. Haitgure AM, ecoun AB=6cmu BC: AD =3 : 4.

695. Haiinure paccTossHHE OT TOYKU IIEPECeYeHUs JUAroHIe poMba o ero
CTOPOHBI, €CJIN OCTPBII yroa pom6a paser 30°, a cropona — 8 cM.

Ha6alopaire, pucymnre,
KOHCTPyUpyinTte, daHTasupymre

696. Kablil 13 ABYX IOJOOHBIX TPEYrOJbHUKOB Pa3pe3aJu Ha JiBa TPEyrojb-
HUKA TaK, YTO OJiHA M3 MOJYYMBHIMXCH YAaCTEX OJAHOIO TPEYroJbHHUKA I10-
JOOHA OAZHOM M3 YaCcTeH JPyroro TpeyroiabHUKAa. BepHO Jm, 4TO ocTas-
IIHECd YaCTU TAKXKE MOJLOOHDI?

§ 21. Maowaab NnapaajaenorpaMmma

@ Teopema 21.1

Mnowaab napannenorpamMmMma paBHa NpPoU3BeJEeHUIO €ro CTo-
POHbI U BbICOTbl, NPOBEAEHHON K 3TOM CTOPOHE.

HAokaszaTenbcTBo

Ha pucynke 214 m3obpaskeHbl mapa- Puc. 214
aenorpamm ABCD, miomaab KOTOPOTo pas-
"Ha S, u ero Bbicora BM. JlokaxeMm, 4TO
S=BC - BM.

ITposeném BoicoTy CN. Jlerko mpoka-
3aTh (CAeJalTe 3TO CaMOCTOATENLHO), UTO
qeTbIpéxyronbHuk MBCN — npsmMoyros- 1 20
Huk. [Tokaxem, 9TO OH PaBHOBEJIUK JAHHOMY A M DN
HapauIeIorpaMMy.

ITnomans mapauiesorpaMma paBHa CyMMe IUIOmazaei Tpeyronbauka ABM
u tpaneruu MBCD. ITinomans npsMoyroJbpHIKa paBHA CyMMe IUIOINA/iei Tpare-
nuu MBCD u tpeyroapnuka DCN. OjpHaKO NpSIMOYTrOJIbHBIE TPEYroJbHU-
ku ABM n DCN paBHbI 110 TUIIOTEHY3€ U ocTpomy yriy (orpesku AB u CD
PaBHBI KaK IPOTUBOJIEKAIUE CTOPOHBI MapaUIeIorpaMMa, yribl 1 u 2 paBHbBI
KaK COOTBETCTBEHHBIE IPH MapaLieabHbIX nNpsambix AB u DC u cexymeit AD).
3HAYUT, 3TU TPEYrOJbHUKH paBHOBeIMKH. OTCIOfA CIeAyeT, YTO Hapasuieso-
rpamm ABCD u npamoyronsauk MBCN paBHOBETHKU.

ITo reopeme 20.1 mromaab NMPsAMOYTrOJIbHUKA PaBHA IPOU3BEAECHUIO JUIMH
cropor BM u BC. Torga S = BC - BM, rne S — mwiomajey mapauieorpam-
ma ABCD.
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Jlns 3aBepIeHns JOKa3aTeabCTBa HA/0 PACCMOTPETH CJIydau, KOT/[a OCHO-
Banue M BpicoTel BM wne GynaeT mpunamiexatbh cropone AD (puc. 215) nmm

COBIIQJIET C

BepumHOH D (puc. 216). 1 B atux cayyasx napamtenorpamm ABCD

u npamoyroabHuk MBCN pasnoBemukn. Jlokaxure 3TOT (PaKT CaMOCTOS-

TEJIbHO. <
Puc. 215 Puc. 216
B C B C
1 [ [ [l
A DM N A DM) N
Eciu 0603HAUUTL JUIMHBI CTOPOHBI ITapa/ulejiorpaMMa U HpOBeZ[éHHOﬁ

K HEU BBICOTBI COOTBETCTBEHHO OYKBAMU ( U h, To wromans S HapalIeJIoTpaM-
Ma BBIYUCJISIIOT IO popMmysie

2
¢ " 1.Ye

S=ah

My paBHa nnowaab napannenorpamma?

2. Mo kakow dhopMyne BbIYUCISIOT Miolab napannenorpamma?

f YnpaxHeHus

oo

697. Haiinure miomanb mapauiesiorpaMma, CTOpOHa KOTOpOro pasHa 14 cwm,
a mpoBeJI€HHAs K HEel BbIcoTa — 6 cM.

698. Bprumciaure oAb MapauieorpaMma, 306 pask€éHHOro Ha pucynke 217
(pasmepbl JaHBI B CAHTUMETPAX).

Puc. 217

5,2
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699. Kaxme 13 mapajiesorpaMmMoB, N300pak€HHBIX Ha pucyHke 218, paBHoBe-

JIUKU?
Puc. 218
P pa
e 7 / /
/ /
a (]
N\ NG
N N .
; N\
N\
L |
ANEN
e Y 3 "

700. ILnomanp mapamwienorpamma ABCD (puc. 219) pasna S. Uemy paBHa 1io-
b 3aKpanieHHoN Urypn?

- fTTT T
’ c ST T
D A}{//D%A D

701. Ilromaaps mapauienorpamma pasaa 17 cm?, a ogna us ero ctopon — 3,4 cm.
Haiigure BBICOTY HapajljielorpaMMa, IPOBEAEHHYIO K 3TOU CTOPOHE.
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702. IDrouraxs mapauiesorpamma pasua 40 cM?, a BBICOTBI paBHBI b ¢M 1 4 CM.
Haiizure cTOPOHBI 3TOr0 napaieJorpaMmma.

703. 3anosHuTe TAGIMILY, TAE @ — JUIMHA CTOPOHBI ApaLIeaorpamMmma, 7 — -
Ha BBICOTBI, IPOBEJIEHHON K 3TOM CTOPOHE, .S — IIOMA b Tapa/LIeIOrPaMMa.

a 6,2 c™m 16 am
7 cm 09m
S 64 gm?2 5,4 m?2
BCTC)) —

704. Croponnl napajuienorpamma pasabl 10 cm u 15 cm, a ojgHa U3 BLICOT pas-
Ha: 1) 6 cv; 2) 12 em. Haitnure BTOpyIo BbicOoTy napajuieaorpamma. Ckob-
KO peIleHnil B KaXKJIOM CJIydae UMeeT 3ajadar

705. Haiigure mromajs napauieiorpaMMa, CTOPOHBI KOTOPOro paBHBEI 15 cm
u 25 cM, a 0/lHa U3 JUAroHaJel NepIeH/UKy/IsSpHA MEHBIIECH CTOPOHE.

706. Haiinure mioma/p napauieaorpaMMa, AHaroHaIl KOTOPOro paBHbBI 26 ¢cM
u 24 cM, a O/lHA U3 HUX NEPIEHUKYISIPHA CTOPOHE MapA/UICJIOrPAMMA.

707. JluaroHasb napajulieJorpaMma, paBHas 18 cM, mepreHJuKyIsipHAa OJHOU
13 ero cTopoH u o6paayet yrou 30° co Bropoii croponoii. Haiiaure rio-
/b NapajulieiorpaMma.

708. CropoHbI IapauleJorpaMMa paBHbI @ U b, €ro OCTpBIi yroa paseH O.
Haitpure rmromaab nmapauieaorpaMmma.

709. Yron Mexay BbICOTAMH IIAPALIEIOTPAMMA, IPOBEACHHBIMU U3 BEPIIMHLI
Tynoro yria, pasen 60°. Haiizure muromanps napauiegorpaMma, €CId €ro
BBICOTBI paBHBbI 8 cM 1 12 cm.

710. Croponnl napasienorpamMma pasHbl 14 cm u 20 cM, a yros Mexjy €ro Bbl-
coTaMu, IPOBEAEHHBIMU U3 BEPIINHBI Tynoro yria, — 45°. Haiiaure mo-
/b mapajuleiorpaMma.

711. Haiijure momaas poMba, €CJd €ro BpICOTa paBHa 6 cM, a AuMaroHaIb —
10 cm.

712. MeHbmas auaroHaab pomba paBHa @, a oAuH u3 yriaos — 60°. Haiixure
mIomaab pomoa.

713. Jloxaxure, YTO BBICOTHI MapalieJorpaMMa OOPATHO IPOIOPINOHATHHEI
CTOPOHAM, K KOTOPBIM OHH IPOBEJECHBI.

714. Croponbl napauienrorpamMma pasHbl 9 cm u 12 cm, a cymma JByX €ro Hepas-
HBIX BBICOT paBHa 14 cMm. HaiianTe mutomaap mapaiesorpaMma.

715. Pa3HOCTDB JIByX CTOPOH Iapa/uleJiorpaMma pasHa 12 cM, a nposej€éHHbIE

K HHUM BbBICOTBI paBHBI 15 cM m 10 cm. Haiizure mromaznp mapaiesno-
rpamMma.
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716.

JlokaxuTe, 9TO U3 BCEX IapajIeJIOTPAaMMOB CO CTOPOHAMM, PABHBIMU
u b, HanGOJIBIIYIO IUIOALb MMEET IPSIMOYTOJIbHIUK.

( € ynpamuenus ans nosTopeHus

717.

718.

719.

B tpeyronbunuke ABC ussectno, uro ZC =90°, AC =7 cm, BC = 24 cM,
AM — 6uccexrpuca. Haiiure ciHyC, KOCHHYC, TAHI€HC U KOTAHT€HC KaXK-
noro u3 yrinos BAC u AMC.

B paBnoGenpennom tpeyronsuuke ABC ¢ ocnoBanuem AC meamansr AM
n CK nepecexaorcs B Touke O. Jlokaxkure, uro Tpeyroapnuk AOC —
PaBHOGEAPEHHDIN, U HAWAUTE ero 60KOBbIe CTOPOHBI, ecin AM = 21 cm.

Ha menuane AM tpeyronbauka ABC ormeuena Touka ) Tak, 4TO
AD : DM =1 : 3. Yepes Touky D nposeaeHa npsmas, napauieabHas CTO-
pore AC. B xakoM oTHOIIECHHH 3Ta npsaMast geaut cropony BC, cauras ot
Bepunnbl C?

720.

Ha6awopaire, pucymnre,
KOHCTPYyUpyinte, daHTasupymre

JlokaxxuTe, 4TO B BBIIYKJIOM JEBATUYTOJIbHUKE HAWAYTCA JBE JUArOHAIU,
YTOJI MEX/ly KOTOPBIMU MEHbIIe 7°.

§ 22. Mnowaab TpeyrojibHUKA

Teopema 22.1

Mnowaab TpeyronibHUKa paBHaA MOJIOBUHE NPOU3BEAEHUS
€ro CTOpoHbl U NPOBEAEHHON K HEN BbICOTDI.

[NokasaTtenbcTBO

Ha pucynke 220 nso6paxens! TpeyroabHuk ABC, miomans KOTOPOro pas-

Ha S, u ero Buicota BM. Jlokaxewm, uro S = %AC -BM.

IIPOBEZIEM IIPsMBIE, Mapa/uleIbHbie cTopoHam AC

Yepes Bepmmubl B u C TpeyrojabHUKA
p P pey Puc. 220

u AB coorserctsenno (puc. 220). Ilycts atn B N

npsamMble nepecekaloTcss B Touke N. YeTnpéx-
yroipHUK ABNC — napauiesiorpaMu Io orpe/e-
nenmo. Tpeyrompankn ABC nu NCB pasubl (j10-

j
KaXKHUTE 93TO CaMOCTOHTCJIbHO). CJ'IC,Z[OBZITCIII)HO, A M C

paBHBI 1 ux miaomaau. Toraa rmiomanb Tpe-
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yronbanka ABC paBna monosuHe miomanu napamuienorpamva ABNC. Beico-
ta BM Tpeyronmbauka ABC saBageTcda TakKe BBICOTOH MapalaesorpaM-

ma ABNC. Orciona S = %AC .BM. <

Eciu Bocmosib30BaThCcsi 0003HAUYEHUSIMU I JUIMH BBICOT M CTOPOH TPE-
YrOJIbHHUKaA ABC, TO COIJIaCHO ,Z[OKaBaHHOfI TCOPEME NMECM!

Lo 1y 1
S—Qaha Qbhb 2ch,

c

rae S — Iomaab TPeyroabHUKa.

(&J CnepcrBue
Mnoowaab NPSAMOYrosibHOro TpeyrojibHUKa paBHa MOJIOBUHE
npou3BeAEeHUA ero KaTteToB.

JlokakuTe 3Ty TEOpEMY CaMOCTOSITEIBHO.
? 3apaya. /lokaxure, 4TO ILUIOMAb poMOGa paBHA IIOJOBHHE IIPOU3BE/[CHUS

ero JuaroHajemn.
Pewenue. Ha pucynke 221 nzobpaxén pom6 ABCD,

Puc. 221

wIomazab koroporo pasua . Ero puaronamu AC u BD
nepecekaiorcs B touke O. Jlokaxem, uro § = %AC -BD. B

ITOCKOJIBKY AMAroHaIN poMOa IMEPICHANKYISPHBI, / \
to orpeskn AO n CO gBagioTCa BBICOTAMU TPEYrOJbHU- A C
koB BAD u BCD coorBercTBeHHO. MOMKHO 3aIIHCaTh: \7

1 1 1

SzSBAD+SBCD=§BD-AO+§BD-CO=§BD(AO+ 4

+CO)=%BD-AC.<

¢ ' 1. Kak HaTu nnowaab TpeyrosbHMKa, eC/iv U3BECTHbI ero CTOPOHAa U BbICO-
Ta, NpoBeAéHHas K Hen?
2. Kak HanTu nnowagb nMpsiMOYroslbHOro TPeyrofibHMKa, €cny WU3BEeCTHbI
ero KaTveThbl?

f YnpaxHeHus
T o N\

721. Cropona TpeyrojbHUKAa paBHa 12 cM, a BBICOTA, IPOBEJAEHHAA K HEM, —
2,5 cm. Haiizure momans TpeyrojbHUKA.
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722. Haiipnre 1miomajb IPAMOYTOJbHOTO TPEYrOJbHHUKA, KATETbl KOTOPOIO
pasubl 10 cm 1 18 cm.
723. Kakme u3 TpeyroabHHKOB, H300pa:KEHHBIX HA PUCYHKE 222, paBHOBEINKH?

Puc. 222
//

//

/|
a 6 E

— \\

—

\\\ \\
r a e

724. Bprumcaure IIOMAAb TPEYroJbHUKA, M300paKEHHOTO Ha pUCyHKe 223,
€CJIM JUIMHA CTOPOHBI KJIETKU PaBHA €UHUIIE JUINHBDI.

Puc. 223

\\ e
/NN
3 6 B r

725. Ilrougans TpeyroibHuka pasHa 48 cm? Halizure CTOpPOHY TpeyrosbHHKA,
€CJIM BBICOTA, IPOBEJEHHAA K 3TOI CTOpOHE, paBHA 8 CM.

726. l3BecTHO, 4TO JBE CTOPOHDI TPEYrOJbHUKA PABHBI 24 cM 1 9 €M, a BBICO-
Ta, IPOBeAEHHAS K OOJIbLICH U3 U3BECTHBIX CTOPOH, — 6 cM. Haiinure BbI-
COTYy TPEYTrOJbHUKA, IPOBEJEHHYIO K MEHbIIEH U3 U3BECTHBIX CTOPOH.
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727. 3anonxure TaGIUIy, TAE @ — JUIMHA CTOPOHBI TPEYrOJbHUKA, 2 — JUIMHA

BBICOTBI, IPOBEIEHHON K HEll, .S — ILIOIAAb TPEYrOJIbHUKA.
a 2,4 c™m 9 am
h 4 cm 5mMm
S 81 am?2 65 M2

728. Haiinure momajib paBHOOEPEHHOIO TPEYrOIbHUKA, OCHOBAHUE KOTOPO-
ro paBHO 24 cM, a 60KoBag cTopoHa — 13 cm.

729. boxoBasi CTOpOHA PaBHOOEAPEHHOI'O TpeyroJbHUKa paBHa 61 cM, a BBI-
coTa, npoBeAéHHasA K ocHoBaHmIO, — 60 cM. HaiiauTre mromans Tpeyroin-
HUKA.

730. OxanH U3 KaTETOB IPSIMOYTOJIHHOTO TPEYTOJIbHUKA paBeH 12 cM, a Mexua-
Ha, poBeJ€éHHAA K runotenyse, — 18,5 cm. Hafinure mromans Tpeyroin-
HHKAQ.

I —

731. Haiigure miomajab IPAMOYTrOJIbHOIO TPEYroJbHUKA, €CJIM BBICOTA, IIPOBE-
AEHHAs K TUIIOTEHy3e, ACJIUT e€ Ha OTPEe3KH JIMHON 3 cM u 27 cM.

732. BplcoTa NPSIMOYTOILHOTO TPEYTrOJIbHUKA, NPOBEAEHHAS K THUIIOTEHY3E,
paBHA 8 €M, a TPOEKIMS OJHOTO U3 KaTETOB Ha IMIIOTEHy3y — 6 cM. Haii-
JUTE IUIOIANb TPEYrOIbHUKA.

733. Bsicora BD rtpeyronbnuxka ABC pemut ero cropony AC na orpesku AD
u CD. Haiigure miomaas tpeyronbuuka ABC, ecoim BC = ﬁ cM,
£ZA=30°, CD =5 cMm.

734. Brwicota AM tpeyronsauka ABC pemut ero cropony BC na orpeskun BM
u MC. Haiigure miomans tpeyronbanka ABC, ecim AB = 1042 cm,
AC =26 cMm, ZB = 45°.

735. Haiijure 1Iomajib paBHOOEPEHHOIO TPEYrOIbHUKA, OOKOBas CTOPOHA
KOTOPOTO paBHa b, a yroJ Ipyu OCHOBAHUU PABEH (.

736. BplcoTa paBHOOEJPEHHOTO TPEYroJbHUKA, IPOBEAEHHAS K OCHOBAHUIO,
paBHa /2, a yros npu BepuHe paseH 3. Hailaure mromans TpeyroabHUKA.

(j) 737. Haiijure miomaab paBHOCTOPOHHETO TPEYrOJAbHUKA, CTOPOHA KOTOPOIO
paBHa a.

738. Haiigure mIomaib pPaBHOOEAPEHHOIO IIPSMOYTOJIBHOTO TPEYrOJbHHUKA,
THIIOTEHY32 KOTOPOTO paBHa C.

739. Haiijure BBICOTY NPAMOYTOJIBLHOTO TPEYrOJbHUKA, HNPOBEAEHHYIO K TUIIO-
TEHy3€, €CJU €ro KareTol paBHbl 10 cm 1 24 cm.

740. Touka KacaHMs OKPYKHOCTH, BIIMCAHHOU B IPSAMOYIOJbHBIA TPEYrojib-

HHK, JIEJTUT €TO TUIIOTEHY3y Ha oTpe3Kku JummHou 8 cm u 12 cm. Hatigure
IUTOIMA/b TPEYroJIbHUKA.
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741.

742,

j) 743.

744.
745.
746.

? 747.

748.

749.

750.

w0 w0

751.
752.

753.

754.

755

i) 756:

Haiinure miomais paBHOGEAPEHHOTO TPEYrOJAbHUKA, €CIH €rO IePUMETP
paseH 54 cM, a BBICOTA, TPOBEAEHHAS K OCHOBAHUIO, — 9 CM.

OcHoBaHUe PAaBHOOEIPEHHOIO TPEYrOJbHUKA OTHOCUTCS K €rO BBICOTE,
ONYLIEHHOU HAa OCHOBAHUE, KakK & : 3, 60KOBAsi CTOPOHA TPEYrOJbHUKA PaB-
Ha 40 cm. Haiigure mromanb TpeyroJbHUKA.

JlokakuTe, 4TO IUIOIA/]b BBIIYKJIOIO YETBIPEXYTOJbHUKA, JUArOHaIN KO-
TOPOTO NEPIEHANKY/ISPHBI, paBHA ITOJIOBUHE UX IIPOU3BEACHHUS.
IInomanns pomba pasna 120 cM?, a ero AMAroHaJIM OTHOCSITCS Kak b : 12.
Haiinure nepumerp pomoa.

Haiizure miomanbs poM6a, CTOpOHA KOTOPOTO paBHa 25 ¢M, a cymMa ana-
rouanei — 62 cm.

Haiinure miomazaps pomba, CTOPpOHA KOTOPOro pasHa 39 cM, a pasHOCTb
auaroHaie — 42 cm.

Janbt npsivast [ 1 napasiensHslii eil orpe3ok AB. Jlokaxkure, 4TO BCe Tpe-
yroapauku AXB, rae X — npousBosIbHAS TOYKA IPSIMOU /, PaBHOBEIHKH.
Jlokaxxure, 4TO €CJIM BBICOTA OJHOTO TPEYroJIbHHKA PaBHA BBICOTE JPYrO-
IO TPEYroJIbHUKA, TO ILUIOIAAN JAHHBIX TPEYTOJIBHUKOB OTHOCSITCS KaK UX
CTOPOHBI, K KOTOPBIM IIPOBEJEHBI 3TU BBICOTBHL.

JlokaxkuTe, 4TO MeJMAaHA TPEYroJbHUKA Pa3OoUBAET €ro Ha JBa PaBHOBE-
JIMKUX TPEYroJbHUKA.

Ha cropone AC tpeyronbuuka ABC ormeuena Touka M Tak, 4To % =
=2 Jlokaxkure, 4TO SAﬂ =",

n Sepm M
B Tpeyroipnuke nposejeHsl Tpu MeguaHbl. JlokakuTe, 9TO OHU pa3buBa-
IOT TPEYTOJIbHUK Ha MIEeCTh PABHOBEJINKUX TPEYTrOJbHUKOB.
UYepes Bepuuny B Tpeyronpauka ABC nposeaure nBe IpsMbIe TAK, YTOObI
OHH Pa30W/IM JAHHBIN TPEYrOJIbHUK HA TPU PABHOBEJIHKUX TPEYTOJIbHUKA.
Uepes BeplINHY Mapa/uiejorpaMMa HPOBEANUTE MPsIMbIE TAK, YTOOBI OHU
Pa30uIM JaHHBIN ApaLIeJOTPAaMM Ha: 1) deTbIpe paBHOBEJUKHX MHOIO-
YIOJIBHHKA; 2) [STh PABHOBEJINKUX MHOTOYIOJBHUKOB.
UYepes BepmuHy poM6a IPOBEJUTE JBE IPSMBIEC TaK, YTOObI OHU Pa30omIN
JAHHBI pOMO HAa TPU PAaBHOBEIMKUX MHOTI'OYTOJIbHUKA.
ITocTpoiiTe TpeyroJbHUK, PaBHOBEJIUKUI JAHHOMY I1apaJUIEIOrPAMMY.
B TpeyrospHuke nposejieHbpl TP BbICOTHI. JloKakuTe, 4TO K HAMGOJIBbIIEH
CTOPOHE TPEYroJbHUKA IIPOBEACHA HAMMEHbIIAs BHICOTA.

)

? 757.

M
Ha cropone AC Tpeyrombauka ABC ormedena Touka M Tak, 4To MC =
m
= —. Ilyctp X — mpousBosbHAsi BHYTPEHHsSI TOuKa oTrpeska BM. Jloka-
n
S m
SKUTE, 9TO SAJ =—.
cex M
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758. Touka KacaHUA BIMCAHHOU OKPYKHOCTHU JEJUT TUIOTEHY3y IPAMOYTOJIb-
HOTO TPEYroJIbHUKA Ha OTPE3KU, OJUH U3 KOTOPLIX Ha 14 cMm Goubine jgpy-
roro. Haiigure romaab TpPEyroJbHUKA, €CIU PaJUyC BIIMCAHHOU OKPYX-
HOCTU PaBeH 4 cm.

759. B npsmoyronsaHoM TpeyroapHuke ABC k runorenyse AB npoBexeHa BblI-
cora CM. Ilniomans tpeyroasuuka ACM pasaa 6 cm?, a mwromags Tpe-
yronbanka BCM — 54 cm?. Haiipure croponst Tpeyroabuuka ABC.

760. Haiinure 1uromanb HPSMOYrOJBHOTO TPEYTrOJIbHUKA, €CJIU OHCCEKTpHCA
€ro OCTPOTO yIJa JACJUT MPOTUBOJIECKANUI KaTeT HAa OTPE3KU JIMHOU
21 cm u 35 cm.

761. Haiinure rmiomaab HPsMOYTOIbHOTO TPEYrOJIbHUKA, €CAM OUCCEKTpHCca
HPSAMOTO yIJIa JAEJUT FUIIOTEHY3y Ha OTPE3KHU JUIMHOU 2 ¢cM U 6 cM.

762. lleHTp OKPYKHOCTHU, BIMCAHHOW B PABHOOEPEHHDBINA TPEYTOJbHUK, AT
€ro BBLICOTY, NPOBEAEHHYI0O K OCHOBAHUIO, Ha OTPE3KU, JUIMHBI KOTOPBIX
pasubl 34 cM u 16 cm. Haliure rmiomajgs JaHHOTO TPEYTOJIbHUKA.

763. B paBHOOEAPECHHDBII TPEYrOJIbHUK BIIMCAHA OKPYKHOCTb. TOuka KacaHus

JeJIUT OOKOBYIO CTOPOHY TPEYrOJIbHUKA B oTHomeHuu 9 : 8, cuuras or

BEPIIMHBI PABHOGEAPEHHOrO TpeyroabHuka. Haiiiure miomais Tpeyromis-

HUKA, €CJIU PaJUyC BIMCAHHOW OKPY:KHOCTU paBeH 16 cMm.

E )

764. Ha npojosskenusix cropon AB, BC, AC paBHOCTOPOHHETO TPEYroJbHHIKA
ABC 3a touku B, C u A coorBeTCTBEHHO oTMeueHbl Touku D, E u F rak,
uro BD = CE = AF = 2AB. Haiinure miomans tpeyronbauka DEF, ecim
wiomaas tpeyronsauka ABC pasha 1 cm?.

765. B tpeyronbauke ABC ormermin Touky M Tak, 4TO ILIOMAAU TPEYrOJb-
HukoB AMB, BMC u AMC pasnbl. [Jlokaxure, uro M — Touka repece-
JeHus MeauaH tpeyroapnuka ABC.

766. Ha cropone AC Tpeyroabnuka ABC ormeuena touka D. Ilposeaure ue-
pe3 3Ty TOUKy IPAMYIO TaK, 9YTOObI OHA Pa30UIa JAHHBIA TPEYroJIbHUK Ha
JIBA PAaBHOBEJUKUX MHOTOYTOJILHUKA.

767. JloxaxuTe, YTO CyMMa PacCTOSHUH OT IMPOU3BOJBLHOH TOYKM PaBHOCTO-
POHHETO TPEYTrOJbHUKA JIO €r0 CTOPOH SIBJISAETCS IMOCTOSTHHOM JUIs JJAHHO-
IO TPEYroJIbHUKA.

( €™ ynpaxnenns ans nosTopeHus

768. B pasnobeapennom tpeyronpauke ABC (AB = BC) 6uccexrpuca yrma A
nepecekaet cropony BC B Touke M. Haiipure yrinr Tpeyroapauka ABC,
ecm ZAMB = 117°.

769. B paBHOOOKOI Tpamenuu ocHOBaHUA paBHbI 18 cm n 12 cm. bokosas cro-
poHa o6pasyer ¢ ocHoBanueM yroa 30°. Haligure quaronaib Tpameruu.
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770. lleHTp OKPYKHOCTH, BIMCAHHOU B PABHOOOKYIO TPAICLUIO, YAAIEH OT
KOHIIOB €€ G0KOBOU cTOpOHBI HA 12 ¢cm 1 16 cm. Haiianre nepumerp Tpa-
(S 112078

Ha6awopanre, pucynre,
KOHCTPYUpyinTte, daHTasupymre

771. Ha miockocTu AaHbl 72 TOYeK (72 > 3), HUKaKue TPU U3 KOTOPBIX HE JIeXKaT
Ha OJHOU npsAMoiil. JlokakuTe, YTO CyIMECTBYET TPEYrOJIbHUK C BEPIINHA-
MH B JIAHHBIX TOYKAaX, KOTOPBI HE COAEPKUT HU OJHOU U3 OCTAIBHBIX
(n — 3) Touex.

§ 23. Nnowaab Tpaneyuu

@ Teopema 23.1

Mnowaab Tpaneuuu paBHa NMPOU3BEAEHUIO MNOJNIyCYMMbl €é
OCHOBaHUI U BbICOTbI.

[okasaTenbcTBO

Ha pucynke 224 uzobpaxeHna Tpanerus
ABCD (AD || BC), miomaap KOTopoii paBHa .S.
Orpesok CN — BbicoTa 3Toil Tpaneruu. Jloka- M B C
KeM, 9TO S=%(BC+AD)~CN. n

IIposeném mmaronans AC u Bbicoty AM
tpanenun. Orpesku AM n CN aBiasioTcs BbICO- [
tamu Tpeyroapuukos ABC u ACD cootsert- A N D
CTBEHHO.

Nmeem:

S =Sy + S =3 BC- AM +5 AD -CN =

Puc. 224

=%BC-CN+%AD~CN=é(BC+AD)-CN.<

Ecm 0603Ha4UTh ATMHBI OCHOBAHMH Tparenuu U €€ BhICOTbI COOTBETCT-
BEHHO OykBamu @, b u A, To mromass S Tpanenyuy BLIYUCIIIOT 110 (opMyIe

S:a;—b'h
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& cnepcreue

Mnowaab Tpaneuuu paBHa NPoU3BefEeHUI0 eé cpeaHen nu-
HWUU U BbICOTDI.

1. Chopmynupyrte Teopemy O njoLLaan Tpaneuuu.
2. MNo kakon popmyne BbIYUCASIOT NoWwab Tpaneummn?

( - YnpaxHeHus

)
772. Haiigure 1Iomass TPAe, OCHOBAHUS KOTOPOI paBHbI 7 ¢cM u 12 cMm,
a BpIcOTa — 6 CM.
773. Haifimure muiomaab Tpamenyuy, CPEeAHSAS JUHUS KOTOPOU pasBHa 18 cwm,
a BpicoTa — 9 cm.
774. Ilromaznp Tpanennu pasHa 96 cM?, a eé BpIcoTa — 3 cM. Haiinmre ocHOBA-
HHS TPANEIUH, €CJIM OHU OTHOCATCA Kak 3 : 5.
775. Ilnomanp Tpameruu paBHa 45 cM2, OJITHO U3 OCHOBAHUI — 8 CM, a BBICO-
Ta — 6 cM. Haiigure apyroe ocHOBaHUE Tpanenuu.
776. Haiijure ruromasb paBHOOOKOW Tpalenuu, OCHOBAHHUSA KOTOPOH PaBHBI
14 cm u 16 cMm, a guarosaab — 17 cM.
777. Yemy paBHa ILUIOIAAb IPIMOYTOIbHOM Puc. 225
Tpamenuy, OCHOBAHUS KOTOPOH pas- 1.2
Bl 9 cm u 16 cMm, a 66abmiag 6okoBags | [~ *
CTOpOHA — J65 em?
778. Haiigure monagp paBHOOGOKOM Tpaile-
LINH, OCHOBAHUS KOTOPOH paBHBI 14 cM L5
u 32 cM, a 60xoBasg cropona — 15 cm. ’
779. Ha pucynke 225 m3o06paxeHO IoIle-
pEYHOE CEYEeHHE TPAHIIEH, KOTOPOE
nMeer opMmy Tparenuu. Beraucianre 777 ,,/
IIOLIA/(b ATOTO MOIEPEYHOrO CCUCHUS 0,8
(pa3Mepsbl IaHbI B METPAX). -
780. Haiinure mromans Tpanenun, n300pakEHHON Ha pucyHKe 226 (pasMephl
JAaHbI B CAHTUMETpPAxX).
Puc. 226
40 32
A BN 106 N
60 48
a 6
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781.

I —

782.

783.

784.

785.

786.

787.

788.

789.

790.

791.

792.

Ha?ﬂHTe IJIOWA/b TPaIeuy, N300paKEH- Puc. 227
HOI Ha pucyHke 227 (pa3Mepbl JaHbI B CaH-
TUMETPAX).

24

B paBHOGOKOH Tpanmenuy JUAroHIb SBJIS- 150° 20
eTcst GMCCEKTPHUCOM OCTPOTO yrjaa 1 JeauT
CPE/HIOI JIMHUIO TPalelry Ha OTPEe3KU 36
qmHoM 6 cm m 12 cm. Haiipure muromanb
TpaneIun.

OcHOBaHUsI IPSIMOYTOJIBHOM Tparenuu paBHbl 9 cM u 17 M, a quaroHansb
SIBJISIETCS OMCCEKTPUCOU e€ TYIOoTro yIiia. Beraucanre miomaab Tpaneun.
Touka nepecedyeHnss GUCCEKTPHUC OCTPBIX YIJTIOB IPH OCHOBAHUU TpAIle-
IUY IPUHAIEKUAT APyroMy ocHopaHuio. Haiiaure muromanp Tpanenus,
ecin eé GOKOBbIe CTOPOHBI paBHbI 17 cm u 25 cM, a BeicoTa — 15 oM.
Touka nepeceyeHnss GUCCEKTPUC TYIIX YIJIOB IPU OCHOBAHUM TPAIIEIUN
HPUHAUIEKUT APyroMy ocHoBaHuio. Haiipure miaomajab Tpanenuu, ecau
eé 6oxoBbIe cTOPOHBI paBHbl 10 cm 1 17 cM, a BbicoTa — 8 oM.

bokoBas cropoHa paBHOOOKOH Tpareny paBHa 20/3 cM 1 obpaasyer ¢ oc-
HoBaHueM yroa 60°. Haiiiure ruomaznb Tpamenuu, €l B HEE MOXHO
BIIMCATDH OKPYKHOCTD.

OcHoBaHUs paBHOOOKOU Tpamernuu paBHbl 32 ¢cm n 50 cm. Yemy pasHa
IJIOWA/(b TPAEeIUN, €CIU B He€é MOXKHO BIIUCATH OKPY>KHOCTD?

Menbmrasa 60koBasi CTOPOHA MPAMOYTOJIbHOM Tparenuu pasHa 8 ¢M, a OCT-
pblii yron — 45°. Haligure miomans Tpalenyu, eCJU B He€é MOXHO BIIH-
caThb OKPYXXHOCTb.

boénpmas 6okxoBasg cTOpOHaA HPSIMOYrOJBHONH Tpamenwy paBHaA 28 cM,
a octpbiil yron — 30°. Haiinure IUomanb Tpamenuu, eclIid B Heé MOKHO
BIIMCATDH OKPYKHOCTbD.

JlokaxwuTe, 4TO NpsiMasi, KOTOPasi MIPOXOJUT YepPe3 CepeuHy CpeaHel -
HUM Tpalelud U IepecekaeT €€ OCHOBAaHUs, Pa3OUBACT JAHHYIO Tparie-
IO Ha JiBa PABHOBEJIMKUX MHOTOYTOJIbHHUKA.

ITocTpoliTe paBHOBETMKUI JaHHON Tpaneuu:

1) mapautesorpaMm, OTJIMYHBINA OT IPSMOYTOJIbHUKA;

2) NpAMOYTOJbHUK.

ITocTpoliTe TpeyroJbHUK, PAaBHOBEIUKUH JAHHOU Tpaleluu.

)

793.

794.

Haiinure mromais paBHOOOKOH Tpamelyy, OCHOBAHHUS KOTOPOU PaBHBI
24 cm 1 40 cM, a AUaroHaIb NEPICHIUKYIIPHA OOKOBOU CTOPOHE.
JlraroHanp paBHOOOKOM Tpanenuy NepIeHANKyIIpHa O60KOBOI CTOPOHE,
koTopad pasHa 15 cm. Hafinure niomanp Tpanenuu, €ciam pajguyc OKpyK-
HOCTH, OIIMCAHHON OKoJIo Heé, paBeH 12,5 cm.
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795.

796.

7917.

798.

799.

800.

801.

JuaroHany Tparnenuy NEepIeHAUKYISPHBI, OAHA U3 HUX paBHa 48 cM,
a cpenHsad TUHHAA Tpanenun — 25 cm. Haligure miomans Tpanenuu.
JluaroHasb paBHOOOKOHU Tpalenuu ABJIAETCA OMCCEKTPUCOU €€ oCTpPOro
yIJIa 1 NEepIEeHANKyIsIpHa OOKOBOH cTopoHe. Haliiure miuomannp Tparme-
MU, eCIi €€ MEHbIIee OCHOBaHUE PABHO d.

B paBHOOGOKYIO Tpamenuio BIHMCaHA OKPYKHOCTb. OjiHa M3 €€ GOKOBBIX
CTOPOH TOYKOU KacCaHWS AEJIUTCA Ha oTpe3ku JuymmHou 4 cm n 9 cm. Haii-
JMTE TUIOMAh TPAIICIUN.

B mpsiMoyrospbHyIO Tpamenuio BIHMCAHA OKPYKHOCTb pazuyca 12 cwm.
boésbmast 3 60OKOBBIX CTOPOH TOYKOW KACAHMS ACJUTCS Ha JBa OTPE3Ka,
GOJIBIINI U3 KOTOPBIX paBeH 16 cm. Haiigure muromanp Tpanenuu.
Jluaronaab paBHOOOKOU TPAIEIUH ACJUT BBICOTY, IPOBEAEHHYIO U3 BEP-
IMIMHBI TYIOTO yIja, HAa OTpe3Ku jaauHoi 15 cm m 12 cm, a 60koBasa cro-
pOHA Tpamenuu paBHa €€ MeHbIIeMy OCHoBaHMIO. Hailijure nomajnb
Tpanenuu.

bonpmas puaroHaysb HPSAMOYTOJIBHONU TPale€nHUU AEJIUT BBICOTY, IIPOBE-
JEHHYIO M3 BEPIIMHBI TYIOTO yIja, Ha OTPE3KH JIMHOH 15 cMm m 9 cm.
bonpmas 6oxoBas cTOpoHa Tpaleyy paBHA €€ MEHbBIIEMY OCHOBAHMIO.
Hatigure rromajs Tpanenum.

B rpanenuu ABCD ussectno, uto BC || AD, touxa M — cepeauna cro-
ponsl AB. Haiinure miomans Tpeyroapuuka CMD, eciu muomans aaH-
HOIl Tpamenuu pasHa S.

802.

803.

804.

YnpaxXHeHuUs ANns NOBTOPEHUSA

ITepumerp napawienorpamma ABCD pasen 50 cM, a Tpeyroapnuka ABD —
40 cm. Haiirure croponsl mapautenorpamma, e AD = BD.
OxpykHOCTB, nTOCTpOeHHas Ha auaronam AC pomba ABCD xax na aua-
MeTpe, IPOXOAUT depe3 cepeanny croponsl AB. Haiiaure yrisr pomo6a.
Ha croponax AB, BC u AC tpeyroiapuuka ABC oTMETHIN COOTBETCT-
BenHo touku M, K u D Ttak, uro MK | AC, DK | AB, BK : KC=3: 2.
Haiigure nepumerp dwerbipéxyroapnnka AMKD, ectm AC = 15 cwm,

AB =25 cm.

805.

HaG6nwopaite, pucyire,

KOHCTPYyHpyuTte aHTasupyiTte

MoskHO 1 KBagpaT CO CTOPOHOH 1,5 ¢M HAKPBITH TPeMs KBaApaTaMU CO
cropoHoii 1 cm?
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€D Korpa caenanbl ypoku
PaBHOCOCTaBNEHHbIE U PABHOBEIMKME MHOTOYIO/IbHUKU

Ecin HEKOTOpPBIA MHOTOYTOIBHUK MOKHO pa3pé3aTh HA YacTU U COCTa-
BUTDb 13 HUX JPYIrOi MHOTOYT'OJIbHUK, TO TAKHME MHOTOYTOJBHUKH HA3bIBAIOT paB-
HOCOCTaBJICHHBIMH.

Hanpumep, ecium mpsAMOYroJbHHMK paspesaTh BJOJb €ro JUaroHaIu
(puc. 228), TO MOJYy4MM JiBa PABHBLIX IPSMOYTOJIbHBIX TPEYrOJbHHUKA, U3 KOTO-
PBIX MOKHO COCTaBUTH PABHOOCPEHHBIA TpeyroabHUkK (puc. 229). ®durypsl Ha
pucynkax 228 u 229 — paBHOCOCTaBJIECHHDIE.

OueBNIHO, YTO PAaBHOCOCTABJIEHHBIE MHOTOYTOJIBHUKHU ABISIOTCS PABHO-
BEJUKUMU. JTOT (PAKT IPUMEHSIOT IIPU JOKA3aTEILCTBE TEOPEM U PEIIEHUH 3a-
fad. Hanpumep, nokaswisas Teopemy 21.1, mbl (pakTryeckn paspesann napai-
Jenorpamm Ha TpeyroabHuk ABM u tpanenuio MBCD, 13 KOTOPBIX COCTABU-
s npamoyroasHuk MBCN (cm. puc. 215).

Ecim TpeyrosbHUK paspesaTth BAOJIb CPEJHEN JIMHUHU, TO U3 ITOJTyYeHHBIX
TPEYroJbHUKA U TPalelny MOKHO COCTABUTD ImapauienorpamMm (puc. 230).

Puc. 228 Puc. 229 Puc. 230

Jlerko ycTaHOBHUTH (CJie1aliTe 3TO CaMOCTOSITEb- Puc. 231
HO), YTO TAaKOE€ pa3pe3aHHe TPEYroJbHUKA IPUBOIUT
emé K OJHOMY JIOKa3aTeJIbCTBY TEOPEMBI O ILIOMAIN
TpeyrojbHuKa (Teopema 22.1). ITOM XKe Ieau CIyKUT ﬁ/]\v
paspesaHue TPeyroJbHHKA Ha 9aCTH, U3 KOTOPLIX MOX-

HO COCTaBUTH NPSAMOYTOIbHUK (puc. 231).

Epxyny B cBoeil 3HamMmeHMTO# KHure «Hauama»
¢popmynupyer teopemy Iludaropa cieayommum o6-
pasom:

«ILnmomaznp KBagpaTa, IOCTPOCHHOTO Ha FMIIOTEHY3€, PABHA CyMMe ILTOIIA-
A€l KBaJ[PaToOB, MOCTPOCHHBIX HA KATETaX».

Ecmm mokasaThb, 4TO KBajgpaThbl, HOCTPOEHHbIE HA KaTETaX, Pa3pe3aioTcs
Ha YaCTHU, U3 KOTOPBIX MOKHO COCTaBUTDH KBaJpaT CO CTOPOHOH, PaBHOM T'MIIO-
TEHy3€e, TO 3TUM OyJeT Joka3aHa Teopema IInudaropa.
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MOJKHBIX CIIOCOGOB TaKOro paspe3aHus.
KBagparsl, IOCTpOEHHBIE HA KATETAX, pa3pe-
3aHBI HA YACTH, IUIOLUAJN KOTOPBIX PABHBI
S, 8y 85, S, Uz 31X uacTeil cocrtabien
KBAJpaT, IIOCTPOEHHBII HA FHIIOTECHY3€.

YroJbHHUKaA CJAEAYET, YTO PaBHOCOCTABJICH-
HbI€ MHOTOYT'OJIbHUKH SBJISAIOTCA PAaBHOBEJIM-
kumu. Ho coscem HeO‘leBH,Z[HOﬁ ABJIAECTCA
TaKasi TeopeMa.

Ha pucynke 232 nokasan oJjuH U3 BO3-

Puc. 232

s onpeaeaeHusa Iiomain MHOTO-

Teopema

JlioGble ABa paBHOBEJIMKUX MHOroyrojibHuKa fiBJIfloTcsl paB-

HOCOCTaBJ/IEHHbIMWU.

Bnepsoie aToT (pakT foxaszan B 1832 r. Benrepckmuii matematuxk Papxar
boiiau. Ilosaguee nemenkuii marematuk 11. l'epsun mamén apyroe poxasaresn-

ctBo. [ToaToMy 3Ty Teopemy HaspiBaloT TeopeMoii boiisu — I'epsuna.

YnpaxHeHua

Jloka:xuTe, 4TO TpaNeIys SABJISETCS PAaBHOCOC-
TABJICHHOI C Iapa/uleJIOrPaMMOM, OCHOBAHUE
KOTOPOTO PaBHO CPEJHEH JIMHUU TPaIeIuu,
a BBICOTA — BBICOTE TPAIICIIHH.

JlokakuTe, YTO IUIOMAJb TPANENHUH paBHA
IPOU3BEJEHUIO OOKOBOII CTOPOHBI U IEpIEH-
JUKYJISpa, ONYMIEHHOTO HA NPSIMYIO, KOTOpas
COJEPKUT 3Ty CTOPOHY, U3 CEPEAUHBI JPYroi
GOKOBOII CTOPOHBI.

B uerpipéxyrompauke ABCD yrast ABC n
ADC npsimpie, a ctopoust AB nu BC paBHbI
(puc. 233). HsBectno, uro BH 1 AD n
BH = 1. Haiigure miomanb 4eTbIPEXYTOTbHU-

xka ABCD.

Teopema YeBbl
Ha croponax BC, CA u AB TpeyrojbpHuKa

ABC oTMeTHM IPOU3BOJIBHBIC TOYKU Al, Bl, C'1
(puc. 234). Kaxnaprit us orpeskos AA|, BB,, CC| na-
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3pIBalOT yeBHaHoM TpeyronmbHnka ABC. Taxoe HazBaHMe CBSI3aHO C UMEHEM
UTAIbSHCKOTO HMHKeHepa u Mmaremaruka Jxosanuu Yesbr (1648-1734), or-
KPBIBIIETO YAUBUTEIBHYIO TCOPEMY.

Ecm toukn A, B, u C| BbIGpaHbI TaK, 4TO YEBUAHDI ABJIAIOTCS GUCCEK-
Tpucamy, JUO60 MeJUAaHAMU, JUOO BBICOTAMH TPEYrOJBHHUKA, TO 3TU YEBHUAHbI
[IEPECEKAIOTCS B OLHOM TOUKeE.

Eciu Tpu npsiMble epecekaloTcst B OJHON TOYKE, TO UX HA3bIBAIOT KOHKY-
PEeHTHBIMU.

Teopema UeBbl 1aéT KpUTEpHUil KOHKYPEHTHOCTH IIPOU3BOJIBHBIX TPEX Ue-
BUaH.

@

Teopema

Onsa Toro 4Tto6bl YeBuaHbl AA;, BB, n CC, TpeyronbHuKa
ABC nepeceKanaucb B OHOW TOYKe, HEOGXOAMMO U AJOCTa-
TOYHO, 4YTOObI BbINOJIHANIOCb PABEHCTBO

AC, . BA, . CB, _1 *)
CB AC BA o

[oka3aTtenbcTBO
JlokaxkeM cHadaja HEOOXOJUMOE YyCIOBHE Puc. 235
KOHKypeHTHOCTH: ecnu yeBuanbl AA,, BB, u CC,
IIePECEKAIOTCS B OJJHOIM TOUYKE, TO BBIIIOJHAETCS Pa- B
BeHCTBO (*).
BocnonbzoBaBmmch pesyJbTaToOM KJIIOYEBOUN

3agaum 757, MoxxHO 3amucarsb (puc. 235):

ACl _ SADC BAl _ SABD CBl _ SBDC

CB  Sppe " AC Supe’ BIA Supp

ITepeMHOXXHB 3aIFICAHHBIC PABEHCTBA, IOJIY-
YUM PAaBEHCTBO ().

JlokakeM Telepb AOCTATOYHOE YCJIOBUE KOHKYPEHTHOCTH: €CJIU BBIIOJ-
HsAeTCs paBeHCTBO (*), To uesnannvl AA,, BB, u CC| nepecekaloTcss B OJHOH
TOUKe.

[Mycts yeBnannt AA; u BB, nepecexaiorcs B Touke [, a yeBuaHa, IpoXo-
asmast gepe3 Bepimny C u Touky D, nepecekaer cropony AB B HeKOTOpOU
touke C,. VI3 J0Ka3aHHOTO BBINIE MOKHO 3aITHCATh:

AC, BA, (B

C,B AC BA

ComocTaBisisi 5TO PABEHCTBO C PABEHCTBOM (*), IPUXOJAMM K BBIBOJY, UTO
AC, AC,

CB _ C,B

1.

, T. €. Toukn C| u C2 JeJIST OTpe3oK AB B OZHOM U TOM K€ OTHO-
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IMICHUU, a 3HAYUT, 3TH TOUKH coBranaoT. CirexosarenpHo, npsamas CD nepece-
kaeT cTopony AB B Touke C|. <

YnpaxkHeHus

1. Jlokaxkure, 4TO:
1) meamanbI TpeyroabHUKA KOHKYPEHTHDI;
2) GUCCEKTPUCHI TPEYrOJbHUKA KOHKYPEHTHBI;
3) BBICOTBI OCTPOYTrOJIBLHOT'O TPEYroOJbHIUKA KOHKYPEHTHBI.

2.  Ilycrs A}, B|, C| — TOYKU KacaHUsl BIHCAHHON OKPYKHOCTH COOTBETCT-
BenHo co croponamu BC, AC, AB Tpeyroasuuka ABC. Jlokaxure, 4TO
gepnanbl AA,, BB, u CC| KOHKypEHTHBI.

3. IlIpameie AP, BP u CP nepecexaioT cTopoHnsl Tpeyroabauka ABC B Tou-
kax A}, B, u C| coorseTcTBeHHO. JOKaKUTE, UTO NPAMBIE, TIPOXOJAIINE
yepes cepegunnl cropon BC, CA u AB napawiensno npsmeim AP, BP
u CP coOTBETCTBEHHO, KOHKYPEHTHBI.

YKkazanue. IIpumenure teopeMmy UYeBbl K TPEYrOJIbHUKY, BEPIIMHBI KOTO-

POTO SABISAIOTCSA CepejMHaMM CTOPoH Tpeyroibanka ABC.
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AN

N

3aaaHune N? 4 B TtectoBoun dpopme «[lpoBepbTe ceba»

. CKoJIbKO CTOPOH B BBIIIYKJIIOM 72-yTOJIbBHUKE, €CJIN CyMMa €TrO YyIJIOB

pasua 1260°?

A) 7 b) 9 B) 11 I) 13

. B Bomykiaom 7n-yrompHuke 14 pguaromaneii. Uemy paBHa cymMma €ro
yIJI0B?
A) 1000° b) 800° B) 900° I') 720°

. Kak uamenuTcs naomaap IpsMOYroabHUKA, €CIA KaKIyIo U3 €ro CTO-
poH ymMeHbpmuTH B 10 pas?

A) ymenpmutcs B 100 pa3s B) ymenbmurca B 10 pas

b) ymenpmmurcs B 20 pas I') ymenpmmres B 1000 pas

. Ilromans mapawiesorpamma pasaa 80 ¢M?, a 0JjHa U3 €ro CTOPOH —
16 cm. Kaxoii JuiiHBI MOKET OBITH JIpyrasi CTOPOHA ITapajuleorpaMmar
A) 2 cm B) 3 cm B) 4 cm I')6cm

. Ha cropone BC mapamrenorpamma ABCD ormedena Touka M Tak,
gyro BM : MC =1 : 3. Uemy paBHa miomanb Tpeyroinbauka ABM, ec-
JIY TIJIOMAb apauleJiorpaMMa paBHa S?

N N M N
A)§ B)Z B)E F)E

. Ha pucynxe 236 miomanb Kaxkaoro us
MaJICHBKUX KBa/paToB paBHa 4 cm?. Ye-
My paBHa IUIOIIA/Ab OOJIBLIOrO KBaJgpaTa?
A) 16 cm? B) 32 cm?

B) 20 cm? I) 40 cm?

. B oxpyxsHOCTD pazmyca 1 cM BnmcaHbl
KBaApaT U PaBHOCTOPOHHHUI TPEYTOJIb-
HUK. YeMy paBHO OTHOIIEHHE IIOIATN
TPEeyroJbHUKA K IUTOMQ/[1 KBaapaTa?

B) 33 I %

. Toukn O, u O, — EHTPBI PaBHBIX Ka-
caloummxcst OKpykHocrteit (puc. 237),
BO, 1 0,0,, AB =10 cm. Yemy paBna
wiom@aib Tpeyronbauka ABO,?

A) 10 cm? B) 18 cm?

B) 15 cm? ) 20 cm?

Puc. 236

Puc. 237
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AN
| S
9. Jansl a8e Touku A u B. [eomeTrpudyeckum MectoM To4ek X TAKUX,
YTO IJIOIAJH TPEYyroJlbHUKOB AXB paBHBI JaHHOMY YHCITy S, ABJIS-
ercd
A) okpyXHOCTB ¢ fuametrpom AB
b) cepenunHblil neprnesukyasap orpeska AB
B) npsimas, napawiensaas AB
I') nBe npsimble, mapauienbasle AB
10. /luaroHaau paBHOOOKOM Tpamenuu NEepPHeHAUKYJIAPHBI U Jendar eé
CPEHIOI0 JIMHUIO Ha TPU paBHbIE yacTH. Yemy paBHa IUIOMaAb Tpame-

nuu, ecau eé Gosbllee OCHOBaHUE paBHO 12 cm?
A) 50 cm? B) 64 cm? B) 81 cm? I) 144 cm?

AN

Utoru rnasbl 4

CyMMa yrfioB BbiMyK/Oro 72-yroibHMKa
CymMMa yrnoB BbIMK/0ro n-yrojibHUKa paBHa 180°(n — 2).

OKpPYXHOCTb, ONUCAHHAA OKOJIO MHOIOYroJibHMKa
OKp)’)KHOCTb Ha3bIBalOT ONMUCAHHOW OKOJIO MHOroyroJjibHuKa,
€CJIM OHa NPoXoAUT Yyepe3 BCe ero BepLliuHbl.

OKpPYXHOCTb, BNUCaAHHAA B MHOroyrojibHMKa
Opr)KHOCTb Ha3biBalOT BMUCAHHOW B MHOroyroJibHuK, ecju
OHa KacaeTcs BceX ero CtTopoH.

Mnowaab MHOroyrojibHMKa
Mnowapbio MHOroyrojibHUKa Ha3bliBalOT NMOJIOXKUTENIbHYIO Be-
JIMMMHY, KOTOpas oGnapaeT ciefyiowmumMu CBOMCTBaMMU:
1) paBHble MHOIOYyroJlbHUKU UMEIOT paBHble MJloLWaau;
2) ec/lM MHOIOYroJIbHUK COCTaBJIeH U3 HEeCKOJIbKMX MHOro-
YroJibHUKOB, TO €ro njaowajb paBHa cymMme njowagen 3TUx
MHOIOYroJibHUKOB;
3) 3a eguMHULY U3MEepEeHUsa MJowaam NPpUMHUMaT eAUHNUYHbIN
KBajpar, T. €. KBagpaTt coO CTOPOHOW, paBHOW eAUHULE U3Me-
PeHus ANUHbI.
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Mnowaab NpsasMoyroabHUKa
Mnowapb npaAMoyrojibHUKa paBHa npou3sejeHUuo AJIUH ero
COoCeHUX CTOPOH.

PaBHOBe/IMKME MHOIMOYroibHUKH
MHoOroyronibHUKHM, MMelOLWMe paBHble Miowaau, Ha3biBaloT
PaBHOBEJIMKUMM.

MnowapasL napannenorpamma
Mnowaab napannenorpaMma paBHa NPOU3BEAEHUI0 ero CTo-
POHbI U BbICOTbl, MPOBEAEHHON K 3TOW CTOPOHE.

Mnowaab TpeyronbHUKA
Mnowagb TpeyrojibHUKa paBHa NMOJIOBUHE NMPOU3BEAEHUS €ro
CTOPOHbI U NPOBEAEHHON K HEW BbICOTDI.

Mnowaab NPAMOYro/ibHOro TpeyroabHUKa
Mnowaab NPAMOYroJibHOro TPEYyroJibHUKA paBHa MOJIOBUHE
npou3BeeHUs ero KaTeTos.

Mnowaab Tpaneyum
e Mnowaab Tpaneyuu paBHa NPoU3BEeAEHUIO NOJTYCYMMbI €€ oc-
HOBaHUW U BbICOTbI.
e Mnowaab TpaneyMu paBHa NPOU3BEJEHUIO €€ cpeAHel IUHUKN
U BbICOTbI.
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Opy>XUM C KOMNbIOTEPOM

B 7 x1acce BbI yKe MCIIOJIB30BIN KOMIIBIOTEP IIPH U3YUYE€HUN F€OMETPHH.
B 8 xyacce BbI 6yzere u3ydaThb 60Jie€ CJI0KHBIE FeOMEeTpUIecKue (PUrypsl, a 3Ha-
YUT, CMOXKETE PACIIUPUTH CBOU YMEHHS, OCBOUB 00JIee COBEPIICHHBIC HHCTPY-
MEHTBI TpaUUecKux MmakeTos. HamoMHuM, 9TO, KpOMe 3aMaHUN, IPUBEJEHHDIX
B 3TOM pasJesie, Bbl MOJKETE HCIIOJb30BATh PA3HOOOPA3HbIC IPOrPAMMBI, CO3-
JAaHHbIE CIIEIUATBHO JUISI OCBOCHHUS IIKOJBHOIO Kypca reomerpun. Bor ccpuiku
Ha HEKOTOPBIE U3 TAKUX IIPOrPAMM:

http: //www.pcmath.ru/?parent=1&page=1/

http: //obr.1c.ru/catalog.jsp?top=3 /

http: //school-collection.edu.ru/catalog /rubr,/903077b7-0221-4823-b549-
b236326d48d4 /114760 /7 /

http: //www.dgeometry.ru /links /2d.html /

CH1CcoK MoJIe3HBIX IPOrPaMM JJIEKO HE NCYEPIBIBACTCS IPUBEJEHHBIMU.
BpI MOkeTe MCIIOIB30BATH INIOOAIBHYIO ceThb MIHTEpHET I IIOUCKA HYXHOI BaM
nHdOpMaALIIN.

3agaHua «[ApyKUM C KOMNbIOTEPOM»

B sTOM pasgene npuseaeHbl 3a7aHusA, KOTOPbIE Bbl CMOYKETE BBLIIOJHATD
C IIOMOIILIO KOMIIBIOTEPA 110 MEPE U3YYEHU COOTBETCTBYIOMUX TeM. bosbmun-
CTBO M3 HUX — 33J]aHUsl HA IIOCTPOEHUs r€OMETPUYECKUX (PUTYP, KOTOPbIE BbI
OyzeTe BBIIOTHATH C IIOMOIIBIO IPaUIECKOro pefakTopa.

Kpowme aToro, Bbl MOXeTe pemaTh 3aja4uu u3 pyopukn «IIpakrtuueckne 3a-
JAQHHUS» HE TOJBKO B TETPaJH, HO U C IOMOIIBIO KoMubioTepa. B 7 xracce BbI y3-
HAJIM, 4YTO B T€OMETPUU IOCTPOEHUS BBIIOJHAIOT C IIOMOUIBLIO JUHEHKU U LUP-
kysis. IlosTomy BaM HYKHO HAWTHU Cpeau MHCTPYMEHTOB IpaUUecKoro pejak-
TOpa T€, KOTOPbIE BLIIOJHAIOT (PYHKIUHU TUHEUKN U IIUPKYJIS.

YeTbIpEXYroibHUK U €ro 3JIEMEHTDI

1. [TocTpoiiTe 4YeTBIPEXYrOJbHUKNA, WUIIOCTPUPYIOIIME TEOPETUYECKUE
CBEJIEHHUA TOro IMmaparpada.

Mapannenorpamm. CBoKcTBa napannenorpamma

2. Onpegenure, Kakue CBONCTBA HapasulejlorpaMMa Halo HCIIOJb30BaTh,
YTOOBI IPABWJIBHO HAPUCOBATD €TI0, U KAKHE NHCTPYMEHTHI I'PA(HYECKOTO MaKe-
Ta HaJO JJIs 3TOro NpuMeHUTh. Hapucyiite nmapanienorpaMM u mocTpoiTe jBe
€ro BBICOTBI, BBIXOJAIIME U3 OJHON BepmHHbI. Kakoil MHCTPYMEHT BBl HCIIOJb-
3yeTe, YTOOBI IPOBECTHU BBICOTY K JAHHON CTOPOHE?
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Mpu3Haku napannenorpamma

3. [IpencraBbTe cebe, YTO HAPUCOBAH YETHLIPEXYroabHUK. Kakum o6pasom
BbI MOXKETE IIPOBEPUTH TO, UTO OH ABJIAETCA napasienorpammom? Kakne nucT-
PYMEHTBI TPAUYECKOTO MAKETA IS 3TOTO MOKHO HCIOIb30BATH?

MpAMoOyronbHuUK

4. Haiinure B rpauyeckoM peJakTOpe CPeACTBO, KOTOPOE IO3BOJIAET
OBICTPO CTPOUTH MPSAMOYTOJTbHUKH.

PomoO

5. Kakoe cBoiicTBO pomM6a IO3BOJISAET JIETKO U IMPABWIBHO IOCTPOUTDL
pomo?

6. [TocTpoiiTe /Ba NepIEHUKYISAPHBIX IepecekaoImuxcs orpeska. Ilpex-
cTaBbTE cebe, UTO HTO AUATOHATN YETBIPEXYTOIbHUKA, U IIOCTPOITE 3TOT YETHI-
péxyroapHuk. O0513aTEIBbHO JIU MOJIYInuTCs poM6? Kakum ycioBrem HaJi0 10II0JI-
HUTDb 3TO 3aJ[aHUE, YTOODI IIOJYUYECHHBIN YeTBIPEXYTOJbHUK OKa3aIcs POMOOM?

KBagpart

7. Haiiiure B rpauyeckoM peJakTOpe CPEeACTBO, KOTOPOE IMO3BOJSAET
OBICTPO CTPOUTH KBAJAPATBHI.

CpeaHAs NMHUA TpeyrosibHUKa

8. Kakoll MHCTPYMEHT rpapuueckoro peJakropa Bbl OyAeTe HCIIOJIb30-
BaTb, YTOOBI HAWITH CEPEANHY OTpE3Ka?

9. Hapucyiite Npou3BOJILHBIA UYETBIPEXYroJbHUK. BbloaHuTe mocrtpoe-
HUE, KOTOpOe HMPOMUIIOCTPUPYET KIoueBylo 3axady § 7. Kak Bbl mposepure,
YTO OTPE3KU, COEAMHAIONME CEPEAMHbI CTOPOH JAHHOIO YETLIPEXYTOJIbHUKA,
00pa30BAIH TAPALICTOTPAMM?

Tpaneuus

10. ITocrpoiite Tpanenuo. Kakue mHCTPYMEHTBI IPapUIecKoro pejaxkTo-
pa BBI Gy/leTe UCIOJb30BATh, YTOOLI OOECIEUNTh MAPaLIeIbHOCTh CTOPOH TPa-
Heruu? 9ToObl MOCTPOUTH PABHOOOKYIO TPANIEUIO? YTOOBI MOCTPOUTH MPSIMO-
YTOJIBHYIO TPAIIEIIHIO?

170



LleHTpanbHble U BrIUCaHHbIE YI/ibl

11. HapucyiiTe OKPyKHOCTb U IOCTPOMUTE HECKOJbKO BIIMCAHHLIX YIJIOB,
OINMPAIONINXCS HA OFHY U Ty ke ayry. Ilonb3ysacs mHCTpyMeHTaMu rpaduiecKko-
ro pefAKTOPa, ONPEAECTUTE UX BEJTUUUHY.

12. HapucyiiTe OKpPy:KHOCTb, IOCTPONUTE LEHTPAJbHBIA 1 BIMCAHHBIA yI-
JIbI, ONIMPAIOLIyecs Ha OJHYy U Ty ke ayry. [IposepbTe, Kak OTHOCATCSA BEIUUYUHBI
3TUX YIJIOB.

OnucaHHasa U BNUcaHHAA OKPYKHOCTU YeTbIPEXYroJibHUKa

13. HaiiguTe ONTUMATIBHBIN CIIOCOO IMOCTPOEHUSI PUCYHKOB, HA KOTOPBIX
JOJKHBI OBITH M300PAKEHBI OKPYKHOCTD, BIMCAHHBIE B OKPYKHOCTb M OIIMCAH-
HBIE OKOJIO OKPYKHOCTU YE€TBIPEXYroJbHUKHU. Kakoe cBOMCTBO KacaTeabHOU
K OKPYKHOCTU HO3BOJIE€T N300PA3UTh ONMMCAHHBIN YeThIPEXYTOJbHUK?

Teopema daneca.
Teopema 0 NnponopunoHanbHbIX OTPe3Kax

14. TTocTpoiite yepTexu, WLLIOCTpUpYlomue Teopemy Paneca u reopemy
O IPOINOPUMOHANbHBIX OTpe3Kax. MamepbTe JJIMHDBI HYXKHBIX OTPE3KOB U IIPO-
BEpbTE, BBHITOIHAIOTCA JIU Ul HUX yTBEPKJAeHud 3Tux reopeM. Hackonbko Tou-
HO MOKHO M3MEPUTDH OTPE3KU CPEJACTBAMU IpauuecKkoro pesakTopa, KOTOPbIM
BbI TI0JIb3YETECh?

15. IIpencrasbre ce6e, 4TO B BalleM I'Pa(pUIecKoM peJakTope HET UHCTPY-
MEHTA, MO3BOJIAIOIEr0 CTPOUTD MapaliebHble npaMble. Kakum reomerpuueckum
(paxTOM MOKHO BOCIIOIBL30BATHCS, YTOOBI IOCTPOUTD MAPAJLIETbHBIE IIPAMbIE?

NMopoGHbIE TPEYyroNIbHUKKU

16. OcBoiiTe NHCTPYMEHTHI TPpapUUIECKOro pejakTopa, KOTOPble MO3BOJI-
I0T U300paXkaTh (PUIYPHI, UMEIONUE OJMHAKOBYIO (hOPMY, HO pa3Hble pasMephl.
ITocTpoiiTe ¢ TOMOMBIO 3TUX UHCTPYMEHTOB IOJI0OHBIE TPEYTOJbHUKU.

17. IlocrpoiiTe rpaduuecKylo WIIIOCTPALUIO K JIEMME O IOJOOHBIX Tpe-
yronbHUKax. I1o1b3ysach yKa3aHHBIMU MHCTPYMEHTAMU, MOKAXHUTE, 9TO U306pa-
KEHHbBIE TPEYTOJIBbHUKU JACHCTBUTEIBHO IIOJOOHBI.

MepBbIn NpU3HaK NOA0OUA TPEYro/ibHUKOB

18. [locrpoiite aBa oTpeska pasnumuHol jumHbL. IIpejxcraBbre cebe, uTo
3TO COOTBETCTBEHHbBIE CTOPOHBI MOJOOHLIX TPEyroJbHUKOB. [locTpoiite mpous-
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BOJIbHBII TPEYrOJbHUK, NCIOJIb3Ys IEPBLIA U3 3TUX OTPE3KOB B KAYECTBE CTOPO-
Hbl. Vlcrmob3ys mepBelil MpU3HAK MOJ00UA TPEYrOJIbHUKOB, IOCTPONTE MOL00-
HBIA €My TPEYTOJIbHUK, UCIIOIb3ysI BTOPOU OTPE30K B KAYECTBE CTOPOHDL.

BTopo# u TpeTuin Nnpu3HaKu nogooms TpeyroibHUKOB

19. [IpugymaiiTe caMOCTOATENBHO 3aaHUE, KOTOPOE Obl MO3BOJIUIIO C I10-
MOIILIO KOMIILIOTEPA MPOJEMOHCTPUPOBATH BTOPOA U TPETUI NPU3HAKHU TOJ0-
OUsl TPEYTONIbHUKOB.

MeTpuyecKkue COOTHOLLEHUS B NPSAMOYroibHOM TPeyrosibHUKe

20. ITocTpoiiTe NPAMOYTOJIbHBINA TPEYrOJbHUK U OIYCTUTE BBICOTY HA T'U-
IIOTEHY3y. YOEAUTECh, YTO BBINOTHAETCA JeMMa § 15.

Teopema lNudaropa

21. Yacro Teopemy Iludaropa mimocTpupyioT, IOCTPOUB KBaJpaTbl Ha
CTOPOHAX IPSIMOYrOJLHOTO TPEYroabHUKA. MHOTrME ITOKOJEHUs INIKOJLHUKOB
HAa3bIBAIOT 3TOT PUCYHOK lInugaroposs! mrasel 1 (opMyIHPYIOT TEOPEMY B IIYT-
suBoil ¢opme: «IIndaropossl mTaHbl Ha Bce CTOPOHBI paBHBI». llocTpoiiTe
3TOT PHUCYHOK.

22. PaspekbTe Ha YAaCTU KBaJpaTbl, IMOCTPOEHHbIEe Ha KaTeTax. M3 mux
MOJKHO CJIO)KHTb KBaJIpaT, IOCTPOCHHBIA Ha rumnoTeHyse. /I NpousBOJIBHOTO
HPSIMOYIOJIBHOTO TPEYrOJbHHKA IOUCK TAaKUX YacTed — 3ajadya HEeIpocTas.
A BOT /711 paBHOOEPEHHOTO IPAMOYIOJILHOTO TPEYTOAbHUKA HAUTH TAKOH CIIO-
€00 paspesaHus J0BOJLHO JjJerko. Kakue sto wactm?

23. IlocTpoiiTe paBHOOEAPEHHBIH NPSIMOYrOJbHBIN TpeyroibHHuK. Ilo-
CcTpoiTe Takoi Habop ¢uryp, 4rodbl, IepemMenas UxX, MOXKXHO ObLIO COCTABUTD
KaK KBaJpaT, IIOCTPOCHHBIN HA TUIIOTEHY3€, TaK U (PUTYPY, COCTOSIIYIO U3 JBYX
KBaJPaTOB, IOCTPOCHHBIX HA KATETaX.

CHHYyC, KOCUHYC, TAHF€HC U KOTaHIeHC OCTPOoro yrna
NPSAMOYroJIbHOrO TPEeyroJibHMKa

24. OcBoiiTe CpeacTBa, MO3BOJSIONUE HAXOJUTh TPUTOHOMETPUYECKUE
(yHKIUN yIriIa TPEYroJbHHKA C IOMOINBIO KAIbKyaAaTopa. BocmoabayiiTtecs aTu-
MU CpeJICTBAMU IIPU penieHnun 3ajad § 18.
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PelweHne npsamMoyronbHbIX TPEYrojibHUKOB

25. [Ipu pemeHun 3ajad 3TOrO MyHKTA UCIONIb3YHATE KAIbKYIATOP JJIS BbI-
YUCIEHUH.

MHOroyronibHuKu

26. CpopmynupyliTe KakoH-1160 HAGOP CBOMCTB MHOTOYIOJbHUKA (KOJIH-
4eCTBO CTOPOH, BBIIYKJIOCTDb, BIMCAHHBIN, OonucaHHbIi 1 T. 11.). [TocTpoiite MHO-
rOyroJbHUK, 06/Ia/Jalonuil 3TUM HabopoM cBoiicTs. Kakue uncrpymenTsl rpagu-
YECKOTO PEJAKTOPA HAJ0 HCIOJb30BaTh, YTOOLI OOECIEUUTDH BBLINOJHEHUE 32
JAHHBIX CBOMCTB?

lMoHATHe naowaau MHoroyronbHuKa. Mnowanb npsamMoyronbHUKa

27. IlocTpoiiTe KBagpaT U NPUMUTE €TO 32 eAMHUYHBINA. CKOIpPYyHTE €ro
HECKOJIbKO pa3. M3 IoJydeHHBbIX €JUHUYHBIX KBaJpPaTOB CJIOXKUTE HECKOJIbKO
PA3JUYHBIX PABHOBEJIMKUX MPAMOYTOJIBHUKOB.

Mnowaab napannenorpamma

28. CospaiiTe Ha60p PUIyp, C IOMOIUIBIO KOTOPBIX MOKHO IIPOUJUIIOCTPHU-
POBaTh JOKA3aTEIbCTBO TEOPEMBI O IUIOMAAN Mapaienrorpamma. Kakum cBoiict-
BOM ILIOIIA/ {1 MHOTOYTOJbHUKA MBI IIPH 3TOM IOJb3yeMCH?

29. /lanHas TeopeMa BepHa HE3aBUCHMO OT TOTO, KAKyI0 U3 Iap (CTOpoHa
U OomnymieHHas Ha Heé BBICOTA) BBIOpATH I BhrumcaeHus rwromazan. Cospaiite
Habop (PUTYp, C MOMOIBIO KOTOPBIX MOXHO HPOWLIIOCTPUPOBATL 3TO yTBEP-
KIEHUE.

Mnowaab TpeyrosibHUKa

30. Coszpaiite HAGOPHI PUTYP, C TOMOMBIO KOTOPLIX MOKHO IPOMJIIIOCT-
PUPOBATh JOKA3aTENbCTBO YTBEPKJEHUI TEOPETUYECKON YacTU 3TOTO Hapa-

rpada.
Mnowapb Tpaneumu

31. ITocrpoiite npousBosbHyIo Tpanenuio. Kakum o6pasoM paspesarsb eé
HA 4aCTU, YTOOBI IOKA3ATh, YTO qaopMyJIa JULST BBIYUICJICHUS IUIOIAAN TPAIICIUU
ABJISAETCH BEPHOM?
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MpoeKTHasa paboTta

Jrta pyopHKa aJpecoBaHa MPEXkJe BCETO T€M, KTO XOUeT HAyYUTLCA MpU-
0o6peTaTh 3HAHUA CAMOCTOSITETHbHO, TBOPYECKH MBICUTD, (POPMUPOBATDH, BBIPA-
KATh U OTCTAMBATh CBOIO TOUYKY 3PEHUS, BLIIBUIATh I'MIIOTE3bI, HAXOAUTH HANOO-
Jiee panuoHaJIbHbIE U HECTAHJJAPTHBIE PEIIEHUS.

IlepBbIM maroM, KOTOPBIM MOKET IIOMOYb B PEAIU3ALIMU dTUX IIeJeH, AB-
JIAETCS yJacTue B IPOEKTHOI paboTe.

IIpoekT — 3TO caMOCTOATENLHOE UCCAEOBAHNE 110 BLIOPAHHOI TeMe, KO-
TOPOE MOKET BBIIOJHATBLCS KaK MHAUBUAYAJIbHO, TAK M IPYIIION yYaIIXCH.

JlagM HECKOJbKO COBETOB II0 OPraHM3AIMU PadOThl HAJ IPOEKTOM
1 0(pOPMJIEHUIO PE3YIbTATOB UCCAEJOBAHMS.

1. Ilpu BBIGOpE TEMBI HEOOXOJMMO YUUTBIBATD €€ AKTYaJIbHOCTD, HAUINYNE
HUCTOYHMKOB MH(MOPMAIMU B JUTEPATYPe M UHTEPHET-PECYPCOB. 3/€Ch BAKHO
BaIlle yKeJaHue IPOSIBUTH Ce€0s B KaueCTBE UCCIeJoBaTe s B paboTe UMEHHO HaJl
BBIOPAHHOI TEMOM.

2. PaboTa HaumHAETCA C COCTABJIEHUA MPEABAPUTENLHOTO IUIaHA, B KOTO-
POM OTPaKAIOTCH 3aMbICEJI U dTAIbl peanusanuu 3ajgymanHoro. Ilocie 3makom-
CTBA C OCHOBHBIMHM UCTOYHUKAMU MH(OPMAIUU C TOMOIILIO PYKOBOAUTE IIPO-
€KTa COCTABJIAETCA OKOHYATETbHBIH IIIaH.

3. BaxxHo 4éTKO cpOopMyIHpPOBATD 1ean nucciaenosannsd. OHI MOTYT OBITh
3amMcaHbl B TAaKOU (pOopMe: M3YUUTh, ONHCATh, IPOAHAIN3UPOBATD, JOKA3aTh,
CPaBHUTD U T. II.

4. Pabora 3aBepmaercsa MOJABEJEHUEM UTOTOB MCCIEJOBAHMS, JETAIOTCA
BBLIBOJIbI, HAMEUAIOTCS IIEPCIEKTUBDI JJAJbHEUIIETO U3ydeHUsl TEMBbI.

5. IlpumepHblil 066¢M padoTsl — 10-15 crpanun. lonoJIHUTEIBHO MOXKET
HPUIAraThCA WUTIOCTPATUBHBIN MaTepHall.

6. Pabora mMoxeT ObITH O(pOpMIIEHA B BUjE pedepaTa, JOKIala, KOMIIbIO-
TEPHOU MPE3CHTALUMN.

Himke mpuBoAnTCAS PEKOMEHAYEMBIN CIHICOK TE€M, KOTOPBIE MOTYT OBLITh
BLIOpAHBI JUISl TPOEKTHOM paGoTEHI.

1. ®anec MuneTcKkui — Be/IMKUA reomMeTp, CTPOUTE/Ib, aCTPOHOM

Pexomendyemvie rumepamypa u unmepnem-pecypcoL:

1. Casun A.Il. QuuukioneuecKuil CJI0Baph IOHOrO MaTeMaTuka. — M. :
ITemarornka, 1989.

2. Inyuraonedus pis pereir. Maremaruka. — M. : Asanra+, 2003. T. 11.

3. http: //ru.wikipedia.org,/ ®anec Muierckuii.

4. http: //naturalhistory.narod.ru/Person /A_N /Fales_1.htm /
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2. NMMudarop m ero BeMKan Teopema

Pexomenoyemvie numepamypa u unmepHem-pecypcbl:

1. Bawmarosa U., lanun A. IMudarop // Ksanr. — 1986. — Ne 1.

2. bepesun B. Teopewma Iludaropa // Ksaur. — 1972. — Ne 3.

3. Borowunos A.B. ITudarop: coo3 ucTUHBI, 10O6pa U KPacoTbl. — M. :
ITpocsemenue, 1993.

4. Boponun C., Kynazun A. O 3agaue ITugaropa // Kpanr. — 1987. — Ne 1.

5. I'neiizep I'./]. Ilorosopum o Teopeme Iludaropa // Maremaruka (exe-
HeJielTbHOE NpuIoKeHue K rasere «Ilepsoe ceHTs6ps»). — 1996. — Ne 13.

6. Pybunos P.Ilo crepam treopemst ITugaropa // Ksanr. — 1981. — Ne 11.

7. Xanamaiizep AA. Iludarop. — M. : Beicuras mkosa, 1994.

8. nyurnonedus pns nereir. Maremaruka. — M. : ABanra+, 2003. T. 11.

9. http: //ru.wikipedia.org/ IIudparop.

10. http: //www.moypifagor.narod.ru/ Ilugarop u ero reopema.

11. http: //ru.wikipedia.org /wiki/Teopema_lIudaropa.

3. AKCMOMaTHYEeCKHI MeTOo/i B reOMeTPpUM

Pexomenodyemvle aumepamypa u unmepHem-pecypcnbl.

1. Yenenckuit B.A. Yro takoe akcuomatuueckuii Metoa? — M. : MkeBcK,
2001.

2. Casun A.Il. dunukione u4YecKuii cJI0Bapb IOHOrO MaTeMaTuka. — M. :
ITemaroruka, 1989.

3. nuyuraonedus s gereir. Maremaruka. — M. : Asanra+, 2003. T. 11.

4. http: //dic.academic.ru/dic.nsf/enc_philosophy/4127 / Akcuomaruue-
CKHUI METO/I.

4. TeomeTpHa Ha KJeTYaTOM JIUCTE

Pexomenoyemvie rumepamypa u unmepHem-pecypcbl.

1. Cmupros B.A., Cmuprosa H.M. I'eomeTpus Ha KI1eT4aToi Gymare. —
M. : MITHMO, 2009.

2. http: //www.problems.ru/ 3aga4ym u3 pasHbIX pa3/[€JIOB MATEMATHKH.

3. http: //www.kvant.info/ Hayuno-monyasapHbiii (usanko-maTeMaTuye-
CKUIT SKYPHAJI JUIS IKOJBHUKOB U CTYA€HTOB «KBaHT».

4. http://school-collection.edu.ru/ Enunas xosieknus nu@poBbeIx oopa-
30BaTEJIbHBIX PECYPCOB.

5. 'pad Kak reomeTpuyecKkas MofeNib IOrMYECKOH 3afa4um

Pexomenodyemoie rumepamypa u unmepnem-pecypcoL:
1. Bap6oaun M. Tonosonomku u rpagst // Ksanr. — 1975. — Ne 2.
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2. bawmarxos M. Ilapocoueranusa u TpaHcnoptHele cetu // Kpanrt. —
1970. — Ne 4.

3. benaza 3J. Apudmeruka Ha reorpadudeckoil xapre // Kpanr. —
1974. — Ne 4.

4. I'yposuy, B.M., Xospura B.B. I'pager. — M. : MITHMO, 2009.

5. Mearvnurxos O.H. Hesnaiika B crpane rpagos. — M. : KHikHbIll oM
JINBPOKOM, 2010.

6. Ope O. I'padbl 1 ux npumenenue. — M. : Mup, 1965.

7. Bepesuna JI. O rpadax c usetusiMu péopamu // Ksant. — 1973. — Ne 8.

8. http: //logika.vobrazovanie.ru/index.php?link=graf.html&&a=kto_est_
kto.html /

6. 3ameyaTeNbHble TOYKM TPEYroJibHUKa

Pexomendyemvie aumepamypa u unmepHuem-pecypcol:

1. I'omman I.I. 3agaun o MIAHUMETPUU U METOABI UX pemeHusd. — M. :
ITpocBemenue, 1996.

2. Ilpaconos B.B. 3agauu no mwranumerpun. — M. : MITHMO, 2006.

3. Maxuwes A.I'. dnemenTsl reomeTpun Tpeyroibanka. — M. : MITHMO,
2002.

4. Hlapvieun HM.D. T'eomerpust. [Lrannmerpust. — M. : [Ipoga, 2001.

5. Quuyuraonedus pna pereir. Maremaruka. — M. : Asanra+, 2003. T. 11.

6. http://www.home-edu.ru/user/f/00000568 /zpt /head.htm/ 3ameua-
TeJbHBbIE TOUKH TPEYTOJbHHUKA.

7. http: //school-collection.edu.ru/ Exnnas komrekuust nudpoBbix o6pa-
30BATEJIbHBIX PECYPCOB.

8. http: //www.kvant.info/ Hayuno-momynsipublii ¢pu3NKO-MaTeMaTHUe-
CKHH >KypHaJI JUIsl ITKOJBHUKOB U CTYAE€HTOB «KBaHT».

7. CBOMCTBa BHEBNUCAHHOMW OKPYKHOCTH

Pexomenodyemvie numepamypa u unmepHem-pecypcbl:

1. Koxkcemep I'.C., Ipetimuyep C.II. HoBble BcTpeuu ¢ reomerpueil. — M. :
Hayka, 1978.

2. IIpaconos B.B. 3agaun no mwranuMmerpun. — M. : MITHMO, 2006.

3. lllapvizurn H.MD. 3agaun 1o reomerpun. Iltanumerpus. — M. : Hayka,
1982.

4. http://www.kvant.info/ Hayuno-nonynspubiii ¢usuko-maTeMaTude-
CKUI JKypHAJI ISl IKOJbHUKOB U CTYeHTOB «KBaHT».

5. http://school-collection.edu.ru/ Exnmaas xonnexiua nuppoBbIx obpa-
30BaTEJLHBIX PECYPCOB.
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6. http: //www.math.ru/lib/ 9iexkrponnas 6u6JIMOTEKAa KHUT 110 MaTeMa-
THKe.
7. http: //www.problems.ru/ 3agaun U3 pa3HbIX pPasfegOB MATEMATUKH.

8. MeTop Bcnomorare/ibHOM OKPYXHOCTH

Pexomenoyemvie rumepamypa u unmepHem-pecypcbl.

1. IIpacoroe B.B. 3agaun no mwianuMmerpun. — M. : MITHMO, 2006.

2. I'omman I.I. 3ajaun 110 IIAHUMETPUN U METOABL UX peuteHust. — M. :
IIpocsemenne, 1996.

3. lllapvizun H.MD. 3agaun no reomerpun. Iranumerpus. — M. : Hayka,
1982.

4. http: //www.kvant.info/ Hayuno-nmonynaspusiii ¢usnko-maTeMaTude-
CKMI1 XKypHaJI IS IIKOJBbHUKOB U CTyAeHTOB «KBaHT».

5. http: //school-collection.edu.ru/ Exunas komreknusa mudpoBbIX 06pa-
30BaTEJILHBIX PECYPCOB.

6. http: //www.math.ru/lib/ 9nexTponnas 616IMOTEKA KHUT IO MaTEMa-
THKe.

7. http: //www.problems.ru/ 3agaun u3 pa3HbIX pPasfejOoB MATEMATHKH.

9. PaBHOBEeNMKHE U paBHOCOCTaBJIEHHbIE q)urypbl

Pexomendyemvie aumepamypa u unmepmuem-pecypcot:

1. bormanckuu B.I. PaBHOBeIUKHE N PaBHOCOCTABJIEHHbIE (PUTYPBI //
IMonynspHuble neknyuu o Maremaruke. — M. : I'ocrexnzgar, 1956. — Bpm. 22,

2. Ilpaconos B.B. 3agaun no mwanumerpun. — M. : MITHMO, 2006.

3. llapvieur HM.D. 3agaun no reomerpun. [Tnanumerpus. — M. : Hayka,
1982.

4. http: //www.kvant.info/ Hayuno-nonynspHblii (pusanko-MaTeMaTuue-
CKHH >KypHaJI JUIsl ITKOJBHUKOB U CTYJE€HTOB «KBaHT».

5. http://school-collection.edu.ru/ Eannas xosnexknusa nudpoBbIX odpa-
30BaTEJILHBIX PECYPCOB.

6. http: //www.math.ru/lib/ 9nexTpoHHas 616IMOTEKA KHUT IO MaTeMa-
THKe.

7. http: //www.problems.ru/ 3agaun u3 pasHbIX pPasfejOB MATEMATHKI.
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806.

807.

808.

809.

810.

811.

Ynpa)XHeHUs ANd NoBTOPeHUs Kypca reomMmeTpuu
8 Knacca

§ 1. YeTbIpEXYrojibHUKHU

Haiinure nepuMeTp napajiesorpaMma, €cJu GMCCEKTPUCA OJHOTO U3 €To
YIJIOB JIEJUT CTOPOHY MapalJIeJIorpaMMa Ha OTPE3KU JATUHON 9 cm u 14 oM.
buccexrpuca yrma BAD mapautenorpamma ABCD nepecekaer cTopo-
Hy BC B Touke M Ttak, uro BM : MC =5 : 4. Haiiniure cTOpOoHBI Hapaj-
Jenorpamma, ecau nepumerp Tpeyronsauka BOC na 8 cm 6osblue nepu-
MmeTpa Tpeyroapuuka COD, rae O — Touka nepecedeHus AuaroHauei ma-
pauiesorpamMmma.

B mapamnenorpamme ABCD ussectno, uro 2ZADB = ZA + ZBDC. Haii-
qure LADB.

B mapautenorpamme ABCD wussectno, uro AB = a, BC = b, a > b. Ox-
PyKHOCTH, BrucaHHbIe B TpeyroapHukn ABD n CBD, xacaioTcs auaro-
Ha BD B Toukax M n K coorBercrBenno. Haiinure orpesoxk MK.
CKOJIBKO pa3HBIX ITAPAJUIETOIPAMMOB MOKHO COCTABUTH U3 JIBYX PaBHBIX
TPEyroJbHUKOB, €CJU OHM: 1) pasHOCTOpOHHUE; 2) paBHOOEIpPECHHBIE;
3) paBHOCTOpPOHHUE?

Bepno s yTBEpiKacHME:

1) ecim panaronanu 4YeTHIPEXYrONBHUKA PABHBI, TO 3TOT YETBIPEXYrOJIb-
HUK — ITApaJIJIeJIOTPAMM;

2) ecu iBe CTOPOHBI YETBIPEXYTOJbHUKA MApa/UIeIbHBI M TOYKA Iepece-
YeHHS JMArOHaJIel PAaBHOYJAJIEHA OT 3TUX CTOPOH, TO 3TOT YETBIPEX-
YTOJIBHUK — HapaJUIeIorpaMM;

3) ecim aBE CTOPOHBI YETBHIPEXYTOMbHUKA Mapa/lIebHBI, a JBE JApyrue —
PaBHBI, TO 3TOT YETBHIPEXYTOTBHUK — MaPaJJIETOTPAMM;

4) ectm GMCCEKTPUCHI JBYX IPOTHBOJIEKANMX YIJIOB YETBIPEXYTONIbHUKA
HNEePHEeHNKYISIPHbI OMCCEKTPHCE €TO TPETLEro yIaa, TO 3TOT YETBIPEX-
YTOJIBHUK — HapalJIeIOrPaMM;

5) ecsm aparoHasb 4eTHIPEXYrOTbHUKA Pa30UBAET €T0 Ha JiBa PABHBIX Tpe-
YTOJIBHHUKA, TO 3TOT YETBIPEXYTOIBHUK — IAPAJIETOIPAMM;

6) ecin KaXkaas [UAroHaIb YE€TBHIPEXYTOJbHUKA Pa30UBaEeT €ro Ha JBa PaB-
HBIX TPEYTOJLHUKA, TO 3TOT YETBIPEXYTOJbHHUK — IaPaJLIeIOTPAMM;

7) ecn Kax/iple B IPOTUBOJIEKAINNE BEPIINHBI YeTBIPEXYTOIbHUKA PaB-
HOY/IaJIEHBI OT JINArOHAIM, COEUHSIONIEN JIBE JPyrue BEPIIUHBI, TO 3TOT
YEeTBIPEXYTOIBHUK — ITApPaJIIeIOrPaMM?
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812.

813.

814.

815.

816.

817.

818.

819.

BepHo s yrBepxaeHne:

1) ecim aBe CTOPOHBI YETHIPEXYTOIbHIKA MaPa/LIEJbHBI, a OJJHA U3 JHaro-
HaJIell pa3bMBAET UYETHLIPEXYTOJBLHUK Ha JBA PABHBIX TPEYTOJLHUKA, TO
3TOT YETBIPEXYTOMBHUK — MAPAJJIETOTPAMM;

2) ecam JiBe€ CTOPOHBI YETBHIPEXYTOMbHUKA ITAPAJUIETbHBI, a TOUKA Iepece-
YeHUs JUAroHajIei JeJIUT OJHY U3 HUX IIOI0JAaM, TO 3TOT YETBIPEXYTrOIb-
HUK — IapaJuleJIorpaMm;

3) ecsn iBe IPOTUBOJIEKAINIE CTOPOHBI YETHIPEXYTOJIbHUKA PABHBI U JIUa-
TOHAJIM €TI0 PaBHBI, TO 3TOT YETBIPEXYTOJLHUK — HapajuIeorpaMM?
Ilepumerp pomba paseH 8 cM, a ero BpicoTa — 1 cm. Haiizure yris
pomba.

Yron npu sepmune B pomba ABCD pasen 40°, touku M n K — ocHoBa-
HUA TEPIEHUKYJISPOB, OINYIEHHbIX U3 BepmuHbl A Ha croponsr BC
u CD cootsercrBenno. Haiiaure yriaer Tpeyronpanka AMK.
IMepriennukynap, onymeHHbIH n3 BepmuHbl B npsamoyronsauka ABCD
Ha puaronans AC, pemur yron ABC nHa aBa yria, BeJUYUHbI KOTOPBIX OT-
HocaTcs Kak 1 : 3. Haiianre yros Mexxay IpoBeJEHHBIM MEPIEHINKYISIPOM
n puaroHainnio BD.

CepesMHHBIN NEPHEHJUKY/IAP JUAaroHaIu IPAMOYroJbHMKAa OOpasyeT
c ero 6oubineil ctopoHoii yros 60°. OTpe3ok 3Toil NpsAMOIl, NIPUHALIEKA-
MU TPAMOYrobHUKY, paBeH 12 cm. Haiiqure 661b01y1o cTopoHy nmpsamo-
YrOJIbHMKA.

Ha puaronamn AC pom6a ABCD ortmeuenst Touku M u K Ttak, 4ro
AM = CK. Jokaxure, uro ZABM = ZCBK.

ITepumeTtp pomba Ha 42 cm 6oabme cTopoHbl poMba. Haiiiure mepumerp
pomoa.

Bepno 1 yreepxacHueE:

1) ecmn amaroHamm 4YETHLIPEXYTOJBLHUKA PAaBHBI, TO 3TOT YETBIPEXYrOJIb-
HUK — IPSMOYTOJIBHUK;

2) ec IMAarOHAMHM YETBIPEXYTOJbHUKA PAaBHBI U MEPIEHJUKYJISPHBI, TO
3TOT YETBIPEXYrOJIbHUK — KBaJpaT;

3) ecin apIaroHagM YETHIPEXYTOJbHUKA MEPIICHUKYJISPHBI U TOYKOH IIe-
pecedeHus JedaTca NOIoJIaM, TO 3TOT YeThIPEXYTONIbHUK — KBaJIPaT;

4) ecau [UAroHaIu 4eThIPEXYTOJbHUKA PABHBI, II€PIEHUKYIAPHDLI U TOY-
KOI IepeceuyeHns JeIAaTCs IOMoJIaM, TO 3TOT YeTbIPEXYTOIbHUK — KBaJl-
par;

5) ectn Tpu CTOPOHBI YETHLIPEXYTOJBLHUKA PABHBI, A JUATOHAIDb ABISETCH
OGHMCCEKTPHUCOM OJHOTO U3 €TO YIJIOB, TO 3TOT YETBIPEXYTOJbHUK — POMO?
B caygae yrBepamTenbHOro OTBETa OGOCHYHUTE €ro, B CJyd4ae OTPHUIA-
TEJBLHOTO — HA4YEPTUTE YETLIPEXYTOJbHUK, KOTOPBIN SBISETCA KOHTP-
HPUMEPOM.
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820.

821.

822.

823.

824.

825.

826.

827.

828.

829.

830.

831.

832.

833.

Ha croponax AB, BC u AC Ttpeyroabauka ABC ormeuens! Touku D, F
u E coorBercrBenno tak, uro BD = BF = DE = EF. Jlokaxxure, 4TO TOY-
ka F npunaurexxut 6uccexrpuce yria BDE.

Paccroanue ot cepeannnl xopnapr AC okpyxHOCTH 10 quameTrpa AB pas-
Ho 4 cm. Haiinure xopay BC, ecin ZBAC = 30°.

ITocTpoiiTe mapauieorpaMm IO €ro BEpIINHE U CepPeJUHAM CTOPOH, KO-
TOPBIM 3TA BEPIIMHA HE IIPUHA/JICKUT.

boxkosas cropona AB u menbmee ocnoBanne BC Tpanerun ABCD pas-
HBI COOTBETCTBEHHO 16 cM 1 15 cM. Kakoii u3 oTpeskos nepecekaer ouc-
cexrpuca yria BAD — ocnosanue BC nin 60xoByio cropony CD?
JlmaroHagb paBHOOGOKOI Tpallely paBHA OOJIBIIEMY OCHOBAHHIO U O6pa-
syet ¢ HuM yroa 40°. Haiigure yriel Tpanenun.

Yrom MexJiy AByMsl CEKyIUMM, IPOXOAAIINMHI YepPe3 TOUYKYy BHE OKPYKHO-
cru, pasen 35°. I'paxycHas mMepa GOJbIICH Ny OKPY>KHOCTH, PaCIIOJIO-
KEHHOH My CTOPOHaMHU 3TOro yria, pasHa 100°. Haiinure rpagychyio
Mepy MEHBIIEN Jyru, HaXOoAdIencsa Mexy CTOPOHAMU JAHHOTO yIJa.
JlokaskuTe, 9TO €CJU BEpPIINHA YIVIA JIEKUT BHE OKPYKHOCTH, a YTOJI OIU-
PaeTcs Ha JUaMETP OKPYKHOCTHU, TO 3TOT YrOJ — OCTPBIi.

JlokaxuTe, 9TO eCIU BEPIINHA YIJIa JIEKUT BHYTPU OKPYKHOCTH, A YTOJI OIIU-
paeTcs Ha JUaMEeTP OKPYKHOCTHU, TO STOT YroJ — TYHOW MU Pa3BEPHYTHI.
Junaronanu dyetbipéxyronbauka ABCD, BIMCAaHHOTO B OKPYKHOCTD, II€p-
nenukyasipasl, ZACB = 10°, ZBDC = 70°. Haiiaure yribl JAHHOTO Y€TbI-
PEXYroabHMUKA.

§ 2. MNoao6ue TpeyrobHUKOB

/IBe mapa/uiebHbIE MPAMBIE IIEPECEKAIOT OJHY M3 CTOPOH yIJIa C BEpIIN-
Hot M B Toukax A u C, a Ipyrylo — COOTBETCTBEHHO B Toukax B u D.
Haiinure orpesxkun MA u MC, ectu MB : BD=2:3u MA + MC =14 cm.
Haiiaure oTHOIEHUE OCHOBAHUI Tpamenuu, e€cau €€ JuaroHaau JesT
CPEHIO0 JTMHUIO TPANelUN Ha TPU PaBHBIE YAaCTH.

Ha menuane BD tpeyronsuuka ABC ormedena Touka M Tak, 4TO
BM : MD = 3 : 2. Ilpamas AM nepecekaer cropony BC B Touke E. B ka-
KOM oTHouieHuu touka E gemnt cropony BC, cuuras ot Bepunnsl B?
buccexrpuca yria A mapamrenorpamma ABCD mnepecekaer jpuaro-
Haib BD u cropony BC B Toukax E u F coorBercrBenno, BE: ED =2 : 7.
Haitqnre ornomenue BF : FC.

Memnaner AD u BM tpeyronpauka ABC nepecekaiorcs B Touke O. Ye-
pe3 Touxy O npoBeneHa npsiMasi, Koropas napauiesnsaa cropone AC u ne-
pecekaer cropony BC B touke K. Haitnure BD, DK u KC, ecin
BC =18 cm.
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834.

835.

836.

837.

838.

839.

840.

841.

842.

843.

844.

845.

846.

buccexrpuca BD Tpeyrompauka ABC pemut cropony AC Ha otpeskun AD
u DC, pmnbl koTopeIx oTHOCSATCA Kak 3 @ 5. Haiinure croponst AB u BC,
€cM UxX cymMma pasHa 56 cm.

Paguyc OKpyKHOCTH, BIHCAHHONH B PaBHOOEIPEHHBIH TPEYrOJbHUK,

2 .. . .
COCTaBJIAET 6 BbICOTBI, IPOBCJACHHON K OCHOBAHHNIO TPCYrOJIbHNKA. Haii-

JUTE CTOPOHBI TPEYTOJbHUKA, €CJIN €r0 IEPUMETP PaBeH 72 cM.
Cropounb! TpeyroibHuka pasHbl 2,5 cM, 4,5 cm u 6 cm. Haiigure croponsr
IOZIOGHOTO €My TPEYrOJIbHUKA, €CIM €ro 00JbIIas CTOpoHa paBHA 24 cM.
B Tpeyrompnuk ABC Brucan pom6 ADEF tak, 4ro yron A y HUX o6Imuii,
a BepmuHa E npunamiexur cropone BC. Haiiaure cropony pom6a, eciu
AB=a, AC=b.

[Tepumerp mapasuieorpaMma paBeH 72 €M, a €ro BBICOTBI OTHOCATCS KaK
5 : 7. Hailaure CTOPOHBI IIApa/UIeIOrpaMMa.

JlaHbl TpU TOYKM, He JIeKamMe Ha oJHOU npamoii. ITposeaure npamyio,
PaBHOYIAIEHHYIO OT 3TUX To4eK. CKOJIBKO pemeHnii UMeeT 3aj1avar
IMpamaa MB nepecekaeT OKpyXHOCTb B Toukax A n B (Touka A nexur
mexay Toukamu M u B), a npamas MD — B toukax C u D (touka C ye-
xKUT Mexay toukamu M u D), npuuém AB = MC, MA = 20 cwM,
CD = 11 cm. Haiinure orpesok AB.

IIpsamas AB xkacaercsa okpy:xHOCTH B Touke B, a npsamas AC nepecekaer
okpyxkHOCTb B Toukax C u D (touka D snexur mexay Toukamu A n C).
Haiinure orpesox CD, ecin AB =6 cm, AC =9 cm.

Xopast AB nu CD oxpyxzoctu nepecekaiorcs B Touke M, CM = 4 cm,
DM =6 cm, AM na 2 cm 6oapme BM. Haiinure xopay AB.

Ha oxnoii cropone yriia ¢ BepumHoi B Touke A ormerwiu Touku B u C,
a Ha jgpyroi — touku D u E, npuuém AB = 10 cm, AC = 18 cwm,
AD : AE =5 : 9. Haiinure orpesox CE, ecin BD = 20 cm.

§ 3. PelueHne NpaMOYro/ibHbIX TPEYroJibHUKOB

Meanana IpaMOYroJbHOIO TPEYroJbHUKA, IPOBEJEHHAs K THUIIOTEHY3eE,
pasHa 10 cM, a paccTosHNEe MEXAY CEPEeJUHON IMIIOTEHY3bl U OCHOBaHUEM
BBICOTBI TPEYroJbHUKA, IPOBEJEHHON K TUIIOTEHy3e, paBHO 6 cM. Haiinu-
Te MEePUMETP JAaHHOTO TPEYTOJIbHUKA.

BoxkoBas cTopoHa paBHOOGEIPEHHOrO TPEYroJbHUKA paBHa 15 cM, a BbICO-
Ta, IpoBeAEHHAA K OCHOBAHUIO, Ha 6 cM MeHbIIe ocHOBaHuA. Haiingure oc-
HOBaHUE TPEYTOJIbHUKA.

W3 Touxu K, jexameil BHE IPSIMOU @, IPOBEJCHBI K 3TOU IIPSIMON HAKJIOH-
upie KA 1 KB, koTropsle 06pasyioT ¢ Heil yriibl 45° u 30° cooTBeTCTBEHHO.
Haiinure npoexnuio HakiaouHoi KB Ha npsamyio a, ecin KA = 86 .
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847.

848.

849.

850.

851.

Ilepnenaukynap, NpOBEAEHHDINA U3 TOUKU IePECEYEHU JUaroHaiei pom-
6a K ero CTopoHe, JeauT eé¢ Ha oTpe3ku aamHou 4 cm u 25 cm. Haiigure
JVaroHaaIu pomoa.

OKpYKHOCTD, IEHTP KOTOPOH HPUHAIEKUT TUIIOTEHY3€ HMPAMOYTOJIbHO-
rO TPeyroJbHUKA, KACAETC OOJIBIIETO KaTeTa U IIPOXOAUT YePe3 BEPIIUHY
IIPOTHUBOJIEKAIIETO OCTPOro yriia. Haiiaure paguyc OKpy:KHOCTH, €CJIM Ka-
TeTHI paBHBI b cM 1 12 cm.

KareTnl mpsimoyrosbHoro TpeyrojibHuka pasubl 6 cm u 8 cm. Haiianre pac-
CTOSIHME OT BEPHIMHBLI MEHBIIETO OCTPOTO yIJa TPEYroJbHUKA JIO LIeHTpa
BIIMCAHHOHN OKPYKHOCTH.

[lepnenaukynap, onymeHHDI U3 TOYKU OKPYKHOCTH Ha €€ Juamerp, Je-
JIMT JUaMeTp Ha JBA OTPE3Ka, OAUH U3 KOTOPBIX HAa 27 cM GOJbIIE JPYyro-
ro. Haiizure pguameTp OKPY;KHOCTHU, €CJIHU JUIMHA MEPHEHNKYIApa paBHa
18 cm.

§ 4. MHOroyroJibHUKHU. Maouwagb MHOroyrojibHuKa

ITnomaxe mapawienorpamma ABCD pasna S. Haiiaure mromags 3akpa-
meHHOU ¢urypsl (puc. 238).

Puc. 238

B C
B ; ; C
AZD
A D
6

a

852,

853.
854.

855.

856.

Haiingure nnomazns mnapamnenorpamma ABCD, ecm BD 1 AD,
BD =16 cm, LA = 45°.

Haiigure mwiomasb KBajpara, AUaroHalb KOTOPOro pasHa d.

HaiiznTe 1mromainb paBHOCTOPOHHETO TPEYrOJIbHUKA, €CJIU PajuyC OIH-
CAaHHOU OKOJIO HETO OKPYXXKHOCTHU paBeH R.

Karer npsiMOyroJbHOTO TPEYroJbHUKA paBeH b, a HPOTUBOJIEKAIUN eMy
yroJl paBeH B. Haitgure mwromanb TPEYTOJIbHUKA.

OcCTpBIii yroJI HPSMOYTOJIBLHOTO TPEYTOJbHUKA PaBEH O, a TUIIOTEHY3a PaB-
Ha c¢. Haiijure mnomajab TpeyrojbHHUKa.
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857.

858.

859.

860.

Menbmee ocHOBaHME PaBHOGOKOH Tpamnenuu pasHo 15 cm, a BeicoTa —
3\/§ cM. Haiipure rutomazab Tpanenuu, €clIu OJUH U3 €€ yrjoB paBeH
150°.

JlmaroHany paBHOOGOKON Tpaleluy SBJISIOTCSI OUCCEKTPUCAMU €€ OCTPBIX
YIJIOB U TOUKOH IlepecedeHus JessTcs B otHomenuu 5 @ 13. Haiinure 1wto-
ma/b Tparenuu, ecau e€ spicota pasHa 90 cm.

Il1omasb paBHOOOKON Tpalenuy paBHA 364/2 M2, a ocTpbIii yron — 45°.
HaiiznTe BBICOTY Tpanennu, €Cau B He€ MOXKHO BIMCATh OKPYKHOCTD.
Pemure xpoccsopa.

a

.

[]

\10\ 11 \

15 16 \ 17 \

—
oo

19 \

21

23

24 [ L1

Mo ropusonTtanu: 4. /Ipesnerpeueckuii yuénoiit. 6. OuH U3 BUJOB Hapas-

nenorpamma. 9. Bermomorarenbnas teopema. 10. Yroi, BEpIIMHONA KOTOPOTO AB-
JIE€TCA LEHTP OKPY:KHOCTH. 12. OTHOIIEHNE KaTeTa, IPUJIEKAIIETO K OCTPOMY
YIJIy IPAMOYTOJBLHOTO TPEYroJbHUKA, K e€ro rumnorenyse. 13. OTpesok, coenu-
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HAIOIUKI JBe TOUKM OKpykHOCTU. 16. CyMma JIMH CTOPOH MHOTOYTOJIbHUKA.
19. Cropona npsamoyroabHoro tpeyroabHuka. 20. CTOpoHa HpPsSIMOYroJbLHOIO
TPEYTOJIbHUKA, KBaZAPAT KOTOPOU PaBE€H CYMME KBaJPaTOB ABYX APYTUX €rO CTO-
pon. 21. Asrop kauru «Hauana». 22. Coras jpons uncia. 23. JpesHerpedyeckuin
dunocod. 24. Ilpsamas, npoxojadmas 4epe3 TOUYKY OKPYKHOCTH IEPIEHMKY-
JIIPHO PajinyCy, IPOBEJEHHOMY B 9Ty TOUKY.

Mo Beptukanu: 1. Buy yeThipéxyroibuuka. 2. OTHOIIEHUE KaTeTa, IPOTH-
BOJIEKAIIETO OCTPOMY YIJIy IPAMOYTOJIbHOTO TPEYrOJIbHUKA, K IpUJIEKaIeMy Ka-
TeTy. 3. YroJ, BEpIIMHA KOTOPOTO JIEKUT Ha OKPYKHOCTU, a CTOPOHBI Ilepece-
KalOT OKPYKHOCTB. 5. OjiHa 13 yacTeil OKPYKHOCTU, Ha KOTOpble €é pa3douBaioT
ase Toukd. 7. Bermmuuna. 8. Ilepnenaukynsp, onymieHHBIH M3 BEPIIUHBLI Tpe-
YrOJIbHUKA Ha IIPAMYIO, COJEP:KAIlyl0 IMPOTUBOJIEKAILYIO CTOpoHy. 11. Muoro-
YIOJBHHUKH, UMeIoNe paBHbIe Iomanu. 14. OxHa u3 yacTeil Kpyra, Ha KOTO-
pele ero paséuBaoT jABa pagmyca. 15. YTBepikaeHHE, NCTUHHOCTHL KOTOPOTO
YCTAHABJIMBAIOT C MOMOINBIO JOKA3aTEAbCTBA. 17. YeThIPEXYTONbHUK, Y KOTOPO-
ro JiB€ CTOPOHBI AapaJUIeIbHbI, A JIBE JpPyrue He HapaienbHbl. 18. Oxna us ge-
KapTOBBIX KOOPAUHAT TOYKHU. 19. IIpAMOYTrOIbHUK, Y KOTOPOTO BCE CTOPOHBI
PaBHBIL.

184



OTBETbl U YKa3aHUA K YNparKHEHUaM

14. 18 cMm, 12 cm, 6 cm, 27 cm. 15. 10 cm, 8 cMm, 16 cm, 30 cm. 20. 1) 72°,
130°, 78°, 80°; 2) 22°, 230°, 28°, 80°. 22. 10 cm. 26. Yka3sanue. Ilocrpoiite Tpe-
YTOJIBHUK IIO JBYM COCEJHHM CTOPOHAM YEeTBIPEXYrOIbHUKA U U3BECTHOMY YLy
Meskty HUMH. TpeThs CTOPOHA 3TOTO TPEYroJIbHUKA SIBJISAETCS JUATOHAIBIO HCKO-
Moro uerbIpéxyronbpHuka. 29. Yrxasanue. Ilocrpoitre Tpeyronbuuk ABC 1o
asyMm croponam AB u BC u yriny B mexay numu. B rpeyronbuuke ACD ussect-
ubl cropoHa AC, npwiexamuit yron CAD (LCAD = ZBAD — ZBAC) u cymma
cropor AD u CD. ITocTpoeHne TpeyroJbHUKA 110 CTOPOHE, MPUJIEKAIIEMY YIJIy
U CyMMe JIBYX JPYTUX €ro CTOPOH PacCMAaTpUBATIOCHh B Kypce reOMETPHH 7 Kjac-
ca. 34. 32°. 47. Ilpamoyroabubiii. 53. 9 cM, 14 cm. 57. AB=BC=CD = AD =
=6 cm. 58. 32 cm. 59. 45°, 135°. 60. 6 cM, 12 cm. 64. 80 cm. 65. 9 cMm, 24 cm.
66. 20 cM, 24 cm. 67. 6 cM. 68. 48°, 132°. 71. 40 cm. 72. 5 cm, 9 cm. 74. 25 cm.
77.3.78.2:1.79.72°, 108°. 82. Yrkasanue. Vickomas Touka SIBJASETCA TOUKOMN
nepecedenusi BbicOT Tpeyroabnuka ABC. 84. Yxasanue. Jlokaxure, 4TO
AMAD = ADKC = AMBK. 85. Ykasanue. IlocTpoiiTe napauienrorpamm, ojgHa
BEpPIIMHA KOTOPOTO COBNA/IAET C BEPUIMHON JAHHOTO YIJIa, {BE€ JPYrUe BEPIINHDI
JIe;KaT Ha CTOPOHAX YIJIA, 2 TOYKA IepecedeHus JuaroHalel nmapauierorpaMma
COBHOAJACT C JAaHHOU Touykou. 86. 24 cm wiu 14 cm. 108. 32°. 109. 16 cwm.
119. 6 cM, 12 cm. 120. 5 cMm, 10 cm. 121. 15 cm, 25 cm. 122, 12 cm. 124. Yrasa-
nue. Ilycte CM — MmemaHa IPSMOYTOJIBHOTO Tpe-
yronbanka ABC, npoBejnénHas k runorenyse AB
(puc. 239). Ha npopomxennn orpeska CM 3a Tou- B D
Ky M ornoxure orpesok MD, pasubiii CM. On-
penenute By uderbipéxyronbnuka ACBD u Boc-
IOJIb3YUTECh CBOMCTBAMHU YETLIPEXYTOJLHUKOB Ta- M
xoro Buja. 127. 30°, 60°. Yrkasanue. Ilokaxure,
YTO B IPSIMOYIOJbHOM Tpeyroabuuke ABM runo-
Tenysa AM B 2 pasa Gonpme karera BM. C A
128. 4,5 cm. 131. 1) Yrasanue. 3apaua csogurcs
K IIOCTPOEHMIO MPAMOYTOJBLHOTO TPEYrOIbHUKA IO Puc. 240
TMIIOTEHY3€ U pa3HoCTu KareToB. Ha pucynke 240
H300pKEH MPSIMOYroJabHbIN TpeyroapHux ACB, ¢
B KOTOPOM U3BECTHBI TMIIOTeHy3a AB 1 pa3sHOCTb
karetroB. Ha xarere BC ormedena Touka M Tak, M
uro CM = AC. Torga BM = BC — AC. Orciona
ZAMB = 135°. CnenoBareabHO, MOKHO IIOCTPO- A B
uth TpeyronbHuk AMB no croponam AB u MB
u yry AMB. 132. 48°. 133. 90°. 134. AACE — pasHoGenpenHblii. 157. 6 cm.
160. 1) Yrxasanue. 3agaua cBOAUTCA K TOCTPOEHUIO MPAMOYTOJBHOTO TPEYTrOIb-

Puc. 239
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HMKa II0 CYMME KaTeToB U ocTpomy yriay. Ha pucynke 241 Puc. 241
n306pak€H npsaMoyroapHelii Tpeyroabuuk ABC, B KoTo-
poM usBecTHbI yroa A u cymma kareroB AC u CB. Torzaa A
AM = AC + CB, ZCMB = 45°. Tpeyronbauk AMB mox-
HO IIOCTPOUTH IO cTopoHe AM M JBYM NIpHUIEKAITUIM yT-
gam. 161. Yrkasanue. Cepenuna orpeska NK — touka O
ABJISIETCS TOUYKOM IepecedyeHus juaroHanedi pomba. To-
raa npsamas MO mapamensHa croponam BC u AD. Jlnn-
Ha orpe3ka MO paBHa IOJIOBHHE CTOPOHBI POMOA.
163. 30°, 72°, 78°; 18 cMm. 174. 28 cm. 177. 48 cwm.
180. Yrasanue. Joxaxure, uro AC 1. MK. 181. Yrasa-
nue. IlocTpoiiTe paBHOOGEIPEHHDINI PSIMOYTOJIbHBIN Tpe- M
YroJapHUK c runotenysoi MK. 182. Yrxasanue. Iloctpoii-
T€ J{Ba MPAMOYTOJbHBIX TPEYTOJIbHUKA, B KAJKIOM U3 KOTOPBIX OJIMH KATET PABEH
CTOPOHE KBajipaTa, a I'MIIOTEHY3bl ABJISAIOTCS JAHHBIMU OTpe3Kamu. Jlokaxkure
PaBEHCTBO 3THUX TPEYroabHUKOB. 184. Ykaszanue. IlocTpoliTe paBHOCTOPOHHMI
tpeyroabuuk BO, C Tak, yTo6bl Touka O, npunajyieskana ksajapaty. [Tokaxure,
uro £LO,AD = Z0,DA = 15°. Orciona caeayer, uro Touku O u O, coBnajaior.
185. Vraszanue. Ha npopomxenun orpeska CD 3a Touky D OoTMETbTE TOUKY
M, tak, uroopr DM | = BM. Jlokaxure, uro LEAM, = ZEM A. 202. 28 cm.
206. MK = 4 cm. Yrkaszanue. Ilposeaure cpeHIo0 JuHMUIO Tpeyronbunka ABC.
207. 9 cm. Ykasanue. PaccMoTpuTe TPEYTONIBHUK, IS KOTOPOro orpe3ok MK
aBsieTcs cpepHeit suauen. 210. Yrxasanue. Ilycrs Touku M, K u F — cepean-
Hpl orpe3koB AB, AD u AC coorsercTBenHo. Onpejgenure, KaKuM IPSIMbIM
IpUHAJIEKAT BBICOTHI Tpeyronbauka MKF. 211. Yrxasanue. Ilycts Touku E, F
n K — cepeaunst orpeskos AC, BC u BD coorsercTBenno. Jlokaxkure, 94To Tpe-
yroapuuk EFK pasaoGexpennsiii. 213. 37°. 214. 8 cm. 234. 16 cm, 34 owm.
236. 16 cm. 237. 50°, 60°. 239. 28 cm. 247. 7,2 cM, 10,8 cm. 249. 2A. 250. 8 cw,
20 cm, 20 cM, 20 cm. 251. 12 cm, 12 e, 12 cm. 252. 60°, 120°. 253. 8 cm, 16 cMm.
254. 60°, 120°. 255. Ecau octpseiii yron Tpamernuu paseH 45°. 260. 7 cwm.

261. 13 cm, 21 cMm. 264. STa' 265. 72°, 108°. 266. 8 cm. Yxasanue. Ilposexure

cH—>s8

yepes BepuHy C npsmylo, napauieasnyio npamoii BD. Ilycts E — Touka nepe-
ceuyeHUs NPOBEJEHHON mnpsamoil ¢ mpamoit AD. Paccmorpure Tpeyroub-
nuk ACE. 267. Yrxaszanue. Touka nepeceuyeHus GUCCEKTPUC ABISETCS BEPIIH-
HOI IIPSIMOYTOJIbHOTO TPEYTOJbHUKA, TUIIOTEHY30 KOTOPOTOo fABJIseTCA OOKOBAs
CcTOpOHa Tpanenuu. PaccMoTpuTe MeanaHy 3TOro TpeyroJibHHUKA, TPOBEAEHHYIO
K TMIOTEHy3€, U JOKa)KUTE, YTO OHAa Iapa/leJbHA OCHOBAHUAM TPAIEIUu.
268. 1) Yrkasanue. Yepes ojHy U3 BEpUIMH MEHBIIETO OCHOBAHUS C IIOMOIIBIO
IUPKyJId ¥ INHEUKU IPOBEUTE MPAMYIO, ITAPA/UIETbHYI0 GOKOBOI CTOPOHE Tpa-
neuuu. 3ajava CBeJach K IOCTPOEHMIO TPEYTOJbHMKA IO TPEM CTOPOHAM;
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2) Ykaszanue. Yepes oaHy U3 BepHIMH MEHBIIETO OCHOBAHMS IPOBEJAUTE IPsi-
MyIO, ITapaJIJIEIbHYIO JUArOHaIN Tpalenyuy. 3ajada CBEIach K MOCTPOEHUIO Tpe-
YrOJbHHUKA IO JIBYyM CTOPOHAM U BBICOTE, NPOBEAEHHON K TPEThell CTOpPOHE.
271. a + b. Ykasanue. Ilycts O — TOYKA NIepeceIeHUs] AUArOHAIEN apaliesio-
rpamMma. Ilposeanre nepnenguxynsipsr AM, OK u CE x npsMoii, mpo-

a+b 275, 1) 120°; 2) 120".

xosiueil yepes Touky B, u nokaxure, uro OK =

297. Yxasanue. Ilposenure xopay BC u Bocnoiubayiitech TeM, uro LAMC —
BHENIHUI yroa tpeyroapHuka BMC. 298. Yrkasanue. Ilposenure xopay BC
u Bocnoabsyiitech TeM, uro ZABC — Bremnuii yron tpeyronbHuka BMC.
299. 10°. 300. 40°, 40°, 100°. 301. 120°, 20°, 40°. 306. 56°, 56°, 68°. 308. Vra-
3anue. Ilocrpoiite BpicoThI Tpeyronbuuka ABC n3 Bepun A u B. 309. Yka-
3anue. Yepes TOUYKM KaCaHMS OKPYKHOCTEH IPOBEJAUTE UX OOLIYIO KacaTeb-
Hyl0. Bocnoib3oBaBIINCh KJII0YEBOH 3amadeit § 9, JOKaKUTE, 4TO paccMaTpu-
BaeMbl€ XOP/bl MapaIeIbHbI 061ell kacaTteapHon. 310. Yrxaszanue. ZMBD =
=/MBC+ £CBD = ZMBA + ZBAC = ZBMD. 311. lckxomoe I'MT — nBe ny-
ri, n300paKEHHbIE HA PUCYHKe 242, 32 uckmouyenuem touek A u B. Yrasanue.

IMposexure asa ayua AC u BC rtax, uro ZBAC = ZABC = 90° - % . Ilycte ol

ayqan nepecekaiorca B Touke C. OgeBugno, yro ZACB = o. Onumure OKpyx-
HOCTb OKO0JIO TpeyroiabHuka ABC. BbIoIHUB aHAJIOTUYHOE TIOCTPOEHUE B Y-
oM MOMYIIOCKOCTU OTHOCUTENLHO NpsiMoit AB, nonyunte tpeyrombauk ABC|,
OKOJIO KOTOPOTO Takxke ornumute okpyxkHocTb. [yru ACB u AC|B, 3a uckmo-
yenueM touek A u B, asisiorcs uckompim I'MT. 313. Yxasanue. Bocrionbsyii-
Tech pesynabTatamu 3agaun 311. 314. Vrkasanue. Ilycts O — Touka nepecede-
HUA auaroHaneil mapamienorpamma ABCD, Touka M — cepeanna croponsr AD

(puc. 243). Torza OM = %AB. Tpeyronsauk AOD MoxkHO IOCTPOUTH (CM. 3a-

Puc. 242 Puc. 243 Puc. 244 Puc. 245
A
B C
(0) 0
A B A B
2
A M D C \\/B
D
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naay 313). 316. Mckomoe I'MT Boieneno ma puc. 244 cunnm nerom. 317. Yra-
sanue. ZDCB = ZDAB = /1 (puc. 245). Torga ZOCD = Z1 + £2. ZCOD =
= /1 + LZACO. Opnako LACO = /2. Cneposareabno, ZLOCD = ZCOD.
318. Vkasanue. Ilycts orpesku AA, u CC| nepecekaiorcs B Touke M. Boramc-
mure yron C,MB,, BOCHIOJIb30BABIINCH pe3yabTaTamu 3agaun 297. 319. Yrasa-
nue. TlocTpoiiTe OKPYKHOCTD € IIeHTPoM B Touke O, U palycoM, paBHBIM pas-
HOCTU PAJINyCOB JIAHHBIX OKpy)HOCTel. I[Iposennte yepes Touxy O, kacarennb-
HYI0O K IIOCTPOEHHOH oOkpyxHocTtH. 320. Yrxaszanue. Ilycte O — wneHrtp
BIIMCAHHOII OKpykHOCTH TpeyroabHuka ABC, B KOTOpOM u3BeCcTHBI yroa B

u cropona AC. Jlokaxure, uro ZAOC = 90° +%LB. B tpeyronsanuke AOC us-

BectHbI cropoHa AC, yron AOC n BbicoTa, npoBeaéHHas u3 BepuHbl O (paau-
yC BIIMCAHHOW OKpyxkHocTH). /lasee cm. 3azauy 312.

321. Ykasanue. Ha pucynke 246 uzobpaxén Tpe- Puc. 246
yronbauk ABC, B koTopoM usBecTHbl cTopoHa AC, B

yron B u menmana, nposejénHas k cropone BC.

IIposenure cpenniolo auauio MN TpeyroabHU- M

ka ABC. Torga ZNMC = £B. Ilocrpoiite I'MT To-
gyek X takux, yro ZNXC = ZB. 322. 9 cm, 10 cm,
11 cm. 323. P + P, + P,. 324. [IpaMOyroibHbIN W A N C
paBHOGe peHHbIi. 342. 90°. 343. 6 cm. 347. 88°, 74°, J

92°, 106°. 348. 62°, 118°. 350. 196 cm. 351. 6 cm. 352. 60°, 120°. 353. 5 Vra-

3anue. JlJokaxuTe, 9TO YroJ MeX/Iy IUaroHaIbio U GOIBIIMM OCHOBAHHUEM Tpare-
1un paseH 60°. Jlasee Bocrosb3yiiTech KI04eBoil 3anaueii § 8. 354. 6 cm. Yxa-
3anue. Jlokaxure, 4TO IEHTP OKPYKHOCTU, ONMCAHHON OKOJIO TpaNenyu, sBJIs-
eTcsl cepeiMHol 6obiero ocHoBanus. 355. Yrxasanue. Onumure OKpyKHOCTh
okoso yetpipéxyroapuuka CMKB. 357. 30°. Ykaszanue. Jlokaxure, 4T0 OKOJIO
geTbIpéxyroabHnka AMOK MOXHO onmcatbh OKPYXHOCTb, M BOCIOJb3YHTEChH
TEM, 4TO OMCCEKTPUCHI TPEYrOIbHUKA IEPECcEKaloTcs B OAHOI Touke. 358. 60°.
Yraszanue. O6o3nauns £ZN = o, Bpipasute yepes o yron AOB. 359. Ykasanue.
Joxaxkure, 9T0 0KOJI0 ueThIpéxyroabHuka ACB O MOXHO OnucaTh OKPYKHOCTb.
360. Ykaszanue. Jlokaxurte, uro yron CPB He u3MeHSET CBOIO BEJIUYUHY.
361. Ykasanue. Bocmonb3yiiTech Te€M, YTO B NPSIMOYTOJbHBIX TPEYrOJbHU-
kax APK nu AMQ octpsie yrast APQ u AMQ pasubl. 362. Yrkaszanue. Tou-
ku A, C, A, u C| nexar Ha okpyxuoctu ¢ guamerpom AC. Bocrosbayiitech Tem,
YTO CEPEJVHHBIN NEePIEHUKYISIP XOPAbI IPOXOAUT Yepe3 IIEHTP OKPYKHOCTH.
363. Yraszanue. Jlokaxure, 94TO CPeHSs TUHUS JAHHON TpallelMy paBHA CyM-
Me paJuycoB IIOCTPOEHHBIX OKpyxkHOcTeil. 366. 128°. 386. 30 cm. 388. 12 cwm.
389. 4 cm. 390. 6 cMm, 45°. 392. 20 cm, 24 cMm. 393. 5 cm, 10 cm. 395. 8 cMm, 12 cm.
397. 6 cm, 5 cm, 6 cm. 398. 15 cMm, 12 cm, 21 cm. 399. 15 cm. 402. 45 cwm.
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404. 21 cMm, 15 cm. 405. 45 cM, 18 cm. 406. 30 cM, 50 cm. 407. 7 : 9. 408. 3 : 5.
409. 9 cm. 410. 50 cm. 411. 3 : 5. Ykasanue. Ilposeaure uepes Touky K npsa-
Mylo, mapaulieapHyio npsmoir AM. 412. 1) 3 : 7. Ykasanue. Yepes Touxy M
IpOBeJUTE IPSIMYIO, NapauleabHyo npsamoi BK; 2) 2 : 3. Yrxasanue. Ilposenu-
Te yepes Touky K mpsamyio, mapauienbHyio npamoir CM. 413. Ykaszanue. Boc-
HOJB3yHTECh TEM, YTO CPEAHAS JUHUA TPANeluu JETUT JHaroHalb IOIOJIaM.
415. 2) Yrkasanue. Ilycts nan yron ABC. Ilposenure npsmyio OK, napaiess-
uyio ayay BC (rouka K npunayiexxut cropoue AB). Ha 1yae KA ormerpTe TOU-
Ky M Takyo, uro MK : KB = 2 : 3. 416. 3) Yxasanue. IlocTpoiite npsmo-
yrojapHblii TpeyronbEuk BDK, y xoroporo karet BD paBeH JaHHOI BBICOTE,
a runorenysa BK — nannoil meanane. Ilo jannomy yry u yroy BKD naiizure
YroJI MEKAy ABYMs MeJuaHamMu TpeyronbHuka; 4) Yxasanue. Ilycts ABC — nc-
KOMBIIi TpeyroabHuk, meauanbl AA,, BB, u CC| KOTOPOro nepecekaoTcs B TOU-
ke M. Ha nyue M B, ormeTbTe TOuky F Tak, uro MB, = B|F. Tpeyronbnuk MCF
MOKHO TIOCTPOUTD 1O TpéM ctopoHaM. 417. 2) Ykrasanue. Ilycts ABC — ucko-
MbIii TpeyronbHuk, Meauanel AA u CC| xoToporo nepecekaiorcsa B Touke M.
Tpeyrombaux AMC MOXHO ITOCTPOUTH IO JIBYM CTOPOHAM U BBICOTE, IIPOBE-
IEHHOU K TpeTbeil cropoHe. 419. Yrkasanue. Ilposenure depes touxy C nps-
MyI0, mapaieapHyio npamoir BD. IlycTs npoBeféHHas npsaMas IepecekaeT CTo-
pouy AB B Touxe E. Joxaxure, uro BC = BE, u BOCIOJIB3YIITECh TEOPEMOI
O IPONOPIUMOHAIBHBIX oTpe3kax. 420. a. 421. 11 cm. 432. 33 M. 439. 6 cMm.
440. 9 cMm. 441. 40 cMm, 60 cm. 442. 36 cMm. 443. 8 cm. 444. 4,8 cm. Yrxaszanue. Ye-
pe3 BepmuHy A mposejauTe npsaMyio, napamuienabnyio BD. 445. 6 cm, 12 cm.
446. 36 cm. 447. 1) 30°, 30°, 120°; 2) 30°, 60°, 90°. 463. 6 cm, 30 cwm.
464. 10,5 cm, 13,6 cm. 467. 42 cm. 468. 10 cm, 14 cMm. 469. 12,5 cm, 3,5 cm.
471. 12 m. 475. 24 cm. 476. 16 cm. 477. 16 cm. 478. 5 cm. Ykaszanue. Ilposeay-
Te dyepes TOUKy P muameTp OKPy>KHOCTH U BOCIIOJIB3YUTECh KIIOYEBOI 3agadeil 1
§ 13. 479. 10 cm. 480. 27 cm. 481. 2) 36 cm. 482. 10 cm. 483. acflh . 484. 27 cm,
15 cm. 485. 1) 20°, 160°; 2) 50°, 130°. 487. 18 cm. 496. 18 cm, 30 cm. 497. 50 cwm,

20 cMm. 498. 6 cm. 500. aafb . Yrasanue. Noxaxure, uro AKBM <~ AABC ¢ xo-

3¢ pumueHToM noxoousd

f_b . 501. 6 cm. Yxasanue. Joxaxure, 4TO
AABC © ABDC. 502. Yrxasanue. lokaxure, uro AAHC © AABD 1o Bropomy
IPU3HAKY 1Togo6us TpeyronbHukos. Orciona LACH = ZABD. 503. Ykasanue.
Joxaxure, uyro u3 noxodus tpeyronbHukos BMC u CMK cieayer nmopodue
tpeyroabHukoB ABM u KAM. 505. Yraszanue. Ilycts OKpy:XHOCTH IEpecexa-
1oTcst B Toukax E u F. Jlna nsyx map xopa AB u EF, CD n EF npumenure xio-
yeBylo 3a1a4y 1 § 13. 506. 9 cm, 14 cm. 508. 10 cm. 514. 15 cm, 20 cm. 515. 30 cm,
924 cm. 516. 25 cMm, 45 cm. 517. 14,5 cm. 518. 62 cm. 519. 12,5 cwm.
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520. 12,8 cm. 521. 2,5 cm. 522. 196 cm. Yrkasanue. Jlokaxure, 4To KOHIbI 0O-
KOBOI CTOPOHBI TPANEIMH U IIEHTP BIUCAHHON OKPY:KHOCTHU ABJIAIOTCH BEPIIN-
HAMU [IPSIMOYTOJBHOTO Tpeyroiabauka. 523. 18 cm. 525. 7 cm, 14 cm. 526. 14 cm.

527. 74°, 74°, 74°, 138°. 542. 13 cm. 543. 10 cw. 544. \/_ . 545. a./2 . 546. 2h

NER

547. -© . 548. a) J6cm; 6) V3om; 6) 442 em 549. a) J2cm; 6) 1 cm

V2

550. 45 oM. 551. 410 cm. 552. 4413 cm. 553. 45 cm. 554. 10 cm, 10 o,
12 cm. 555. 40 cm, 25 cm, 25 cm. 556. 20 cm. 557. 20 cm. 558. 24 cm. 559. 1,5 cm,

22 5 cm. 560. 8 cm, 6 cm, 10 cm. 561. 6 cm, 2./73 cm. 562. 168 cum. 563. 200 cM.
564. 20 yokreii. 565. 8\/ﬁ cM. Yrasanue. Jlokaxkure, 4TO G0OKOBas CTOPOHA
Tpanenuu paBHa €€ OoJbIIEMy OCHOBAHHIO. 566. 123 cm. 567. 265 cm.
568. 12\/5 cwm. 569. 128 cm. Yrasanue. Bocmonb3yliTech CBOMCTBOM GHCCEK-
TPUCHI yIJIA TPEYrOJAbHUKA U HAMJUTE OTHOIIECHHE OOKOBOM CTOPOHBI K IIOJIOBHU-
He ocHoBanusg. 570. 162 cm. 571. 54 cm. 572. 8@ cm. 573. 10 cm, 2\/5 cM,

273 cm. 574. 26 cum. 575. %§ dyra. 595. 45°, 135°. 598. 1) 1; 2) 0. 599. 0,28;
7

0,96; —. 600. —. Yrasanue. 113 nogodus tpeyronsuuxkos AMC u BDC cueny-

AC _ AM 1 6 . KC _
€T, UTO po = pr =3 601. 7. Yxaszanue. Bocionb3yliTech TeM, 4TO ac -
= % 602. Yrazanue. 113 Touku F onyctuTe NEepHeHANKYIAp Ha OoTpe3ok ED.

Haiinure Taurence! yriaos £ u B. 603. 3 cm. 604. 12 cm. 605. 14 cm. 621. 24,

a3 . 622. a, a/3. 625. 8 cv. 626. 16 cm. 627. 15 cvm. 628. 44/2 cum. 629. _h
COSE
)
630. " " " 6314199, %, asing.632. — 4 dig2.
sino.  cosO.  Sin O cos O cos ¢ QCosg 2

2

633, 2 2 2 g3 RV3 a5 a(3-V3) gae o5 v, V93 owm,
s o sing cosg 2 2

2 2 Puc. 247

V181 cm. 638. LA =86°, LB =111°, LC = 94°, £D = 69°.

639. 18 cm, 21 cm. 654. 3) @ 655. 12 cropon, 1800°.

658. 150°, 60°, 150°. 659. ITaruyroasuuk. 660. Yrkaszanue.
ITycts ABCDEF — niecTUyrobHUK, KaKAbIN yroJ KOTOPOTO
paser 120°. Ecin nposectu cexkymyio MN (puc. 247), to

cymma yrios naruyronbanka ABMNF 6yner pasnoii 540°.
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Torma cymma yrnos BMN u FNM pasna 180°. 662. 80 cm. 663. (26 +104/13) cm.

664. 3\/5 cv. 674. 0,000126 H. 675. 12 000 H. 676. d2 sin o cos 0. 677. 75+/3 cv2.
686. B 2 paza. 687. Hu oxgnoro, miu asa, wiu tpu. 688. Hu ognoro mwm xBa.
689. 504 cm?. 690. 30 cm. 691. Yrkazanue. IlocTpoiiTe NPsSMOYrOIbHBIA Tpe-
YJrOJBHHUK, KaT€Thl KOTOPOrO paBHBI CTOPOHAM JIAHHBIX KBaJpaTOB.
692. Yrxaszanue. CTopoHa NCKOMOTO KBagpaTa X = Jab . 694. 24 cm. 695. 2 cu.
704. 1) [Isa peutenms: 4 cM u 9 cM; 2) oxHo pemenue: 8 cm. 705. 300 cm?

706. 120 cv2. 707. 108v3 cm2. 708. ab sin o. 709. 64+/3 cm2. 710. 1404/2 cm2.
\/_ . 714. 72 cm?. 715. 360 cm2. 719. 1 : 7. 732. 200 M2.

733. 11V/3 M2 734. 170 CM2 735. 1? sin 0. cos 0. 736. h? th 737. & f . 738. —
739. 120 .\ 740. 96 o2 741. 108 cu?. 742. 768 cv?. 744. 52 o 745. 336 cu.

746. 1080 cm® 757. Ykasanue. Yarure, aro tpeyroabuuku ABX u AXM nve-
IOT OOIIyI0 BBICOTYy. JTO K€ CBOMCTBO mMeoT U Tpeyronmsuuku CBX n CXM.
758. 120 cm2 759. 20 e, 610 cm, 210 cm. 760. 1176 cm2 761. 9,6 cm

4000
762. em?. Yrkazanue. Bocnonb3oBaBumch CBOACTBOM GUCCEKTPUCHI TPe-

711. 37,5 cm2. 712,

YrOJIbHUKA, HAiAUTE OTHOLIEHUE OOKOBOM CTOPOHBI U IIOJOBHUHBI OCHOBAHMS
4000

TpeyroipHuKa. 763. cv? 764. 19 cm®. Ykasanue. Bocnosnbayiitech pesy.ib-

tatamu 3aga4 750 u 757. 765. Yrxazanue. Ilposexure upsmeie AM, BM u CM
U BOCIIOJIB3YHTECHh pe3yJabTaTaMu 3azadn 757. 766. Ykasarnue. IlpoBeaure Me-
nuany AM. ITycts N — rakast Touka Ha cropore BC, uto AN | DM. okaxure,

uyro npsimas DN — uckomas. 768. 78°, 78°, 24°. 769. 957 cm. 770. 80 cm.
782. 108+/3 cm2 783. 195 cm2. 784. 840 cm2. 785. 132 cm2 786. 600+/3 cv?.
787. 1640 cm2. 788. (32 + 3242) cm2. 789. 294 cm2. 793. 512 cm2. 794. 192 cm?.

795. 336 cm?. Yrkasanue. B paunoii tpanenun ABCD (BC || AD) uepes Bepiun-
ny C nposexure npsamyio CF, mapawiensuyio BD (touka F npunamtexur AD),

3a2/3
4

yros npu GoJblueM OCHOBaHUM Tpanenuu paseH 60°. 797. 156 cm®. Ykasanue.
[Tycts O — nenTp okpyxkHOCTH, Buucanunou B tpanenuio ABCD (BC | AD).
Joxaxure, uro TpeyroabHuk AOB aBjisgeTcs npsMOYroJIbHBIM, U HAHJUTE €TO
BBICOTY, IPOBeAEHHYIO n3 Bepubl O. 798. 588 cm?. 799. 2187 cm?. Yrkasanue.
Jlokaxure, 9TO UAroOHaIb JAHHON TPaIeIuu SBJIIeTCs OMCCEKTPUCON yra pu
ocHoBaHuM. Jlaee BOCIONL3yHTECh CBOMCTBOM OHMCCEKTPUCHI TPEYrOJbHUKA.

u paccmorpure tpeyroiasHuxk ACF. 796. . Yxasanue. Joxaxure, 4To

800. 936 cm>. 801. g Yrazanue. Ilposenure cpepnioo o MN Tpanenun.
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Jlokaxure, 9To BbICOTHI TpeyronbHukoB MCN u MND, npoejéHHble U3 Bep-
muH C u D, paBHbI HoJgoBUHE BbIcOTHI Tparenun. 802. 15 cm, 10 cm. 803. 60°,
120°. 804. 38 cm. 806. 64 cm mau 74 cm. 807. 10 cm, 18 cm. 808. 60°. 809. a — b.
811. 1) Her; 2) ma; 3) uer; 4) aa; 5) uer; 6) xa; 7) na. Yrasanue. Jlokaxxure, 94T0
TOUYKOH Ie€pPeceueHHs] AMaroHaIn geiasdrcs nonosnam. 812. 1) Ja; 2) ga; 3) mer.

813. 30°, 150°. 814. 40°, 70°, 70°. 815. 45°. 816. 18 cv. 818. 56 cu. 821. JNER.

3
823. CD. 824. 70°, 110°. 825. 30°. 828. 80°, 100°, 150°, 30°. 829. 4 cm, 10 cm.
830.1:2.831.3:4.832.2:5.833.9cMm, 3 cm, 6 cm. 834. 21 cm, 35 cm.

835. 28 cMm, 28 cm, 16 cm. 837. aibb . 838. 21 cMm, 15 cm. 840. 25 cm. 841. 5 cm.

842. 10 cm. 843. 36 cw. 844. (125 +20) cw. 845. 18 cm. 846. 24 cwm.

847. 429 e, 10429 cw. 848, % oM. 849. 210 cu. 850. 45 cw. 851. a) g;

2 2
6) 35 852,956 cut. 853, L. 854, K3 gss. P’ g6 Le?sinocosa.
8 9 4 2P 5

857. 724/3 cm2 858. 24 300 cm2. 859. 6 cMm.
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OTBeTbl K 3agaHUaAM B TectoBou dopme

«[IpoBepbTE CcebsA»

Homep

— 1 3 6 8 10
1 b A B A B
2 b B B b A
3 B B B B B
4 b A r b B
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CBeaeHMAa U3 Kypca reomeTpum 7 Kaacca

MpocTenine reomeTpuyeckue GUrypbl 1 UX CBOMCTBa

1. TouKM u npambie

v Ocnosnoe ceoticmeo npamoi. Yepes mobble Be TOUKH MOKHO IPOBEC-
TH IIPAMYIO, 1 IPUTOM TOJIBKO OJHY.

v/ JIBe mpsAMbIe, NUMEIOMHE OOIIYI0 TOYKY, Ha3bIBAIOT IIE€PECEKAIOIIIMHUCH.

v Jlio6ble 1Be mepeceKaomuecs MpsMble UMEIOT TOJBKO OJIHY OOIIYIO TOUKY.

2. OTpe3oK M ero AAMHa

v Touku A u B npsamoii a EpI/IC. 248) orpa- Puc. 248
HUYUBAIOT 9ACTh IPAMOI, KOTOPYIO BMe-
cre ¢ ToukamMu A u B HaspIBaloT OTpeE3-
KoM, a Touku A u B — KoHIIaMu 3TOro OT-
peska.

(4 ZIB& OTPE3Ka HA3bIBAIOT PABHBIMH, €CIN UX MOKHO COBMCECTUTDH HAJIOXKE-
HUEM.

¢/ PaBHbIE OTPE3KHU UMEIOT PAaBHBIC JUIMHBI, 1 HA000POT, €CJIH JJIMHBI OTPE3-
KOB PAaBHBI, TO PABHBI M CAMM OTPE3KU.

v Ocnosnoe ceoiicmeo oaunvt ompesxa. Ecan rouka C siBIsieTcsi BHyTPEH-

Hell Toukoi orpeska AB, To orpe3ok AB pasen cymme orpeskos AC
u CB, 1.e. AB=AC + CB.

v/ Paccrosnuem mexay Toukamu A n B HaspIBalOT JunHY orpe3ka AB.

3. Jlyu. Yron
v/ Touka O npsamoit AB (puc. 249) pas6u- Puc. 249
BAaeT HPSAMYIO Ha JIBE YACTH, KOKIYIO U3
KOTOPBIX BMecTe ¢ TOYKOoi O Ha3bIBAIOT A B
JaydgoM win noaynpsmoit. Touky O Hazer- 1)

BAIOT HAYaJIOM JIyda.

v/ JIBa Jyiy4a, uMelomye o0Iee Hayalo U JIEKAIIUe HA OJHOM IPSIMOI, Ha3bl-
BAIOT JOMNOJHUTEIbHLIMU.
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v JIBa 1yqa OA u OB, umelomue obuee Ha- Puc. 250
qato (puc. 250), pa3éUBAIOT ILIOCKOCTD HA
JBE YACTH, KOKAYIO U3 KOTOPBIX BMECTE C A
aygamu OA u OB naseiBaior yriowm. Jlyan
OA n OB Ha3pIBaIOT CTOPOHAMH YIJA, A
Touky O — BepUIMHOH yria. (o)

¢/ YroJj, CTOpoHaMu KOTOPOTO ABJIAIOTCH 0~
MOJTHUTEIbHDbIE JIydd, HA3bIBAIOT PasBEP-
HYTBIM.

¢ JlBa yryia Ha3bIBAIOT PABHBIMH, €CJIM UX MOKHO COBMECTUTH HAIOXKECHHEM.
v/ BuccexTpucoil yriia Ha3bIBAIOT JIyd C HAYAJIOM B €rO BEpIIMHE, JeIsIuil
3TOT YroJ Ha JBa PABHBIX yIJIa.
4. AamepeHue yrnos
v/ Kaxablil yroa umeeT onpeneJ¢HHYIO BeJIMYUHY (TPagyCHYIO MEpY).

v/ Yroi, rpagycHas Mepa Koroporo Menbire 90°, Ha3bIBAIOT OCTPBIM.
Yrou, rpagycHas mepa kotoporo pasHa 90°, Ha3bIBAIOT IPSAMBIM.
VYrou, rpagycHast mepa koroporo 6obire 90°, Ho menbuie 180°, HaspIBAIOT
TYIBIM.

v/ Pasubie yrjabl UMEIOT PAaBHbIC BCJIMYNHBI, Puc. 251
n HaO60pOT, €CJIM BCJIMYMHDbI YIVIOB PaB-
HbI, TO paBHbI 1 CaMH YI'JIbI. A

v OcHoBHOE CBOUCMBO GEAUUUHDL Y2]d.
Ecm nya OC penur yron AOB na aBa yr-
aa AOC u COB (puc. 251), ro £ AOB =
=/ A0OC+ £ZCOB.

5. CMexHble U BepTUKa/IbHble YIr/bl

v/ /IBa yriia Ha3bIBAIOT CMEXHBIMU, €CJIM Y HUX OJHA CTOPOHA O0mIas, a ABE
JIpyrue SBJISIOTCS JOIMOTHUTEIbHBIMU JIydaMU.

v/ CyMmma cMeXHBIX yriIoB pasHa 180°.

v ,Z[Ba yriaa, OTJIUYHBbIX OT paBBépHYTOI‘O, Ha3bIBAIOT BCPTUKAJIbPHBIMU, €CJIN
CTOPOHBI OJHOTO yIJIa ABJISIIOTCS JOIIOJHUTEJIbHBIMI JIydaMH CTOPOH JpPY-
roro.

4 BepTI/IKaJII)HI)IC YIJIbl paBHbI.
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6. MepneHaUKyNsipHbie NpaMbie. CepeAUHHbIH NepneHauKynsp

4

4

ZIBC NIPAMbBIC HA3bIBAIOT IIEPIICHAUKYJISIPHBIMU, €C/IN IIPU UX IIEPECCUYCHUN
06Pa30BAICS MPSIMOI YTOJL.

HCHCpHCHILI/IKYJIHprIC IIpsaMbIC IIPpU IIE€PECCUYCHUN 06pa3y10T Imapy pas-
HBIX OCTPBIX YIVIOB 1 IIapy PaBHbIX TYIIBIX YIJIOB. BC]II/I‘{I/IHY OCTpPOTro yria
Ha3bIBAIOT YIJIOM MEXKAY HCICPIICHANKY/ISIPHBIMU ITPSIMbIMU.

Ecin npsiMble nepreHuKyJIsSpHbL, TO CIUTAIOT, YTO YIOJI MEX/JYy HUMH Pa-
BeH 90°.

,ZIBa OTpPE€3Ka HA3bIBAIOT ICPIECHAUKYJISAPHBIMU, €CJIM OHHN JICKAT Ha II€pP-
NEHAUKYJIAPHBIX IIPAMBbIX.

Ha pucynke 25? 1/10306p331<eH1>1 upsMasi @ U nep- Puc. 252
HNEHJUKYISIPHBIN el oTpe3ok AB, xonen B xoTo-
POTO MPHUHAUIEKUT NPsAMOH a. B Takom ciayuae A

rOBOPAT, YTO U3 TOYKM A Ha NpPAMYIO @ OIyIieH
nepnennkyasap AB. Touky B Ha3bIBaloT OCHOBa-
HUEM IepIeHIuKysipa AB.

B

Jlmnny nepnenaukyniapa AB HaspIBaloT paccTos-
HUEeM OoT Touku A jo npamoit a. Ecim touka A npunHajuiexuT npaMoi a,
TO CYUTAIOT, YTO PACCTOSIHUE OT TOYKH A 10 NPAMOIl G paBHO HYJIO.

OnycTum n3 TOYKH A Ha NPAMYIO @ NEPICHNKY- Puc. 253
nsap AB (puc. 253). Ilycts X — npousBosbHas
TOYKA IPAMOI @, oTamdyHas ot touku B. Otpe- A

30k AX Ha3pIBAIOT HAKJIOHHOU, NIPOBEAEHHON U3
Touku A K npsaMoi a.

Yepes JaHHYIO TOYKY HPOXOJUT TOJBKO OJHA B X
npsAMasi, NepreHUKyJIsapHas JaHHOM.

HpHMYIO, NEePHECHIUKYJIAPHYIO OTPE3KY U IIPOXOJANIYIO Y€pe3 €ro cepean-
HY, Ha3bIBAIOT CCPCANHHDBIM IIECPHCHIUKYJIAPOM OTPE3KaA.

Kancz[aﬂ TOYKa CEPEANHHOTO INEPICHAUKYIAPA OTPE3Ka PaBHOYAAJIEHA OT
KOHIIOB 3TOT'O OTPE3Ka.

Ecim Touka paBHOyJaleHa OT KOHIIOB OTPE3Ka, TO OHA NMPUHAJJIEKUT Ce-
PEAMHHOMY IIEPIEHUKYIAPY 3TOTO OTPE3Ka.
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TpeyronbHuKHu

7. TpeyronbHUK MU ero 3jieMeHTbl. PaBHble TPEYyrojibHUKH

v

v

v

v

Tpu Toukn A, B u C, He nexaniye Ha OJHOM Puc. 254
HIpsSMOM, coeJuHEHBbl oTpe3kamu (puc. 254).
O6pasoasiasics (UIrypa OrpaHUYUBAET YaACTh
IJIOCKOCTH, KOTOPYIO BMecTe ¢ oTpe3kamu AB,
BC n CA naspBaior TpeyroibHukoM. Toukn
A, B, C HaspIBaIOT BEpPIIMHAMU, A OTPE3KHU
AB, BC, CA — cropoHaMu TPEyroJabHUKA. A ¢
TpeyrosbHUK Ha3BIBAIOT M OOO3HAYAIOT 11O €TO
BEpIIMHAM.

B

B rpeyrompanke ABC yron B Ha3bIBaIOT YIJIOM, IIPOTHBOJIEKAIIM CTOPO-
He AC, a yrisl A nu C — yrmamu, npuiexamumu kK cropore AC.

HepI/IMeTpOM TPEYroJbHUKA HAa3bIBAIOT CYMMY IVIMH BCEX €ro CTOPOH.

TpeyroJpHUK HA3BIBAIOT OCTPOYTOJbHBIM, €CJIU BCE €TI0 YIJIBI OCTpPBIE.
TpeyronpHUK HA3BIBAIOT NPSIMOYTOJIBHBIM, €CJIM OJUH U3 €O YIJIOB Ips-
MOIA.

TpeyrorpHUK HA3BIBAIOT TYIOYIOJBHBIM, €CIM OJUH U3 €TI0 YIJIOB TYIIOM.

CTopoHy IpPAMOYTOJIbHOTO TPEYrOIbHUKA, TPOTUBOJIEKAIIYIO IIPAMOMY YI-
JIy, Ha3bIBAIOT TUIIOTEHY301, @ CTOPOHBI, IPUJIEKAIUE K TIPAMOMY YIJIy, —
KaTeTaMu.

Hepasencmeo mpeyzonvnura. Kaxnasa cTopoHa TPEYrOJIbHUKA MEHbIIE
CYMMBI ABYX JPYTUX €rO CTOPOH.

,Z[Ba TPEYroJbHUKA HA3bIBAIOT PABHBIMU, €CJIN NX MOXKHO COBMECTHUTDb HaA-
JIOKEHUEM.

Te Imapbl CTOPOH M YIVIOB, KOTOPbI€ COBMEIAIOTC IIPXU HAJIOXKEHHNU TpPE-
YTOJbHHUKOB, HA3bIBAIOT COOTBETCTBECHHbBIMU CTOPOHAMM M COOTBETCTBECH-
HbIMU yTIJIaMMU.

B TPEYroJIbHUKE IIPOTUB PABHBIX CTOPOH JICKAT PaBHbIC YIJIbIL.
B TPEYroJIbHUKE IIPOTUB PABHBIX YIVIOB JICJKAT PABHbIC CTOPOHDI.

B TpeyrosbHHKE NPOTHUB OOJIBIIECH CTOPOHBI JIEKUT OOJBIIMI yroJ, U Ha-
060pOT, IPOTUB GOJIBIIETO YIVIA JICKUT OOJIbIIAsS CTOPOHA.
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8. BbicoTa, MeguaHa, OUMCCEKTpUCa TPeyrojibHMKa

v/ IlepneHauKyIsp, ONYIIEHHBIH M3 BEPIINHLI TPEYTrOIbHUKA Ha IPAMYIO,

COZle PKAIyIO TPOTUBOJIEKAILYIO CTOPOHY, HA3bIBAIOT BLICOTON TPEYTOJIb-
HHKAa.

v/ OTpe3oK, COeUHAIOMMI BEPIIMHY TPEYTOJbHUKA C CEPEAMHON TPOTUBO-

JIeXKAIEe CTOPOHBI, HA3bIBAIOT MEAMAHON TPEyroJbHUKA.

v OTpeSOK 6I/ICCCKTpI/ICbI yrja TpEyroJbHHKa, COC,I[I/IHHIOIJ_[I/Iﬁ BEPHIMHY TPEC-

YrOJIbHMKA C TOYKOH IMPOTUBOJIEKAIEH CTOPOHDI, HA3bIBAIOT OUCCEKTPU-
COH TpeyroJbHUKa.

9. Mpu3HaKu paBeHCTBa TPeyrolbHUKOB

v Ilepewviii npusnax pasencmea mpeyzoibHUK08: No 08YM CMOPOHAM

v

u yeny mexncoy Humu. Ecim gBe CTOPOHBI M YrOJ MEXK/Jy HUMHU OZHOTO
TPEYTOJbHUKA PABHBI COOTBETCTBEHHO JBYM CTOPOHAM M YIJIy MEXJY HU-
MM JIPYTOrO TPEYIOJIbHUKA, TO TAKUE TPEYTOJbHUKN PABHBI.

Bmopoii npusnax pasencmea mpeyzoibHUK08: N0 CMopoHe U 08YMm
npuaelcawsum K neil yeaam. Ecam cTopoHa U ABa NPUIEKANUX K HEU
YFJIa OJHOIO TpeyFOJIbHI/IKa paBHbI COOTBETCTBEHHO CTOpOHe "u ,Z[BYM
NPpUMICKAIIM K HeU yriam Apyroro Tpe€yroJibHUKa, TO TAaKHE€ TPEYroJib-
HUKHN paBHBbI.

Tpemuu npusnax pasencmea mpeyzoivHUKO8: N0 MPEM CMOPOHAM.
Ecau Tpu CTOPOHBI OJHOTO TPEYrOJbHUKA PABHBI COOTBETCTBEHHO TPEM
CTOpOHaM ,Z[pyFOI‘O TpeyI‘OJIbHI/IKa, TO TAKHEC TpeyFOJII)HI/IKI/I paBHbI.

10. PaBHOGeApPEeHHDbIN TPEYro/ibHUK U ero CBOMCTBa.
PaBHOCTOPOHHHH TPEYroibHUK

4

4

TpeyroapbHUK, y KOTOPOTO JiB€ CTOPOHDBI PABHDI, HA3BIBAIOT PABHOOE]-
PEHHBIM.

PaBurblie CTOPOHBbI paBHO6C,Z[p€HHOI‘O TpPEYroJbHUKA HAa3bIBAIOT GOKOBBIMU
CTOPOHAMHU, a TPETbIO CTOPOHY — OCHOBAHUEM paBHO6CI[pCHHOI‘O TpeE-
YroJIbHHKA.

Bepmunoit paBHOGEPEHHOTO TPEYrOJIbHUKA HAa3bIBAIOT OOIIYIO TOUKY €TI0
GOKOBBIX CTOPOH.

B paBnoGeapeHHOM TpeyrojbHUKE:
1) yripl Ipu OCHOBAHMM PaBHBI;
2) 6uccexTpuca yrjia Ipu BEPIIMHE ABIAETCA MEJIUAHON U BBICOTOM.
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v/ TpeyroipHHK, Yy KOTOPOTO BCE CTOPOHBI PABHBI, HA3BIBAIOT PABHOCTOPOHHUM.
¢/ B paBHOCTOpPOHHEM TpEyroJbHUKE: 1) BCe yribpl paBHBI; 2) GUCCEKTPHCA,
BBICOTA M M€JiMaHa, NPOBEJEHHDbIE U3 OJIHOI BEPHIMHbI, COBIAJAIOT.
11. Mpu3Haku paBHOGEAPEHHOro TPeyroJibHMKa

v/ Eciu B TpeyrojibHUKE JBa yIjla PaBHbBI, TO 3TOT TPEYrOJbHUK PaBHOOE-
PEHHDIA.

v Ecm mepmaHa TpeyroJbHUKA SIBISETCS €TO BBICOTOM, TO 3TOT TPEYrOJb-
HUK PaBHOOEIPEHHBI.

v Ecim OuccekTpuca TPEyrojbHUKA SIBJASETCSI €ro BBICOTOM, TO 3TOT Tpe-
YIOJIBHUK PAaBHOOEAPEHHBIN.

v Ecim Mepnana TPEyroJIbHUKA SIBJSIETCSI €r0 OMCCEKTPUCOU, TO 3TOT Tpe-
YrOJIPHUK PAaBHOOECAPCHHBII.

MNapannenbHbie npamMbie. Cymma yrnoB TpeyrojibHMKa

12. NapannenbHblie NpAMblie

v/ JIBe mpsAMbBIE HA3bIBAIOT MAPAJIEIBbHBIMU, €CJIU OHU HE IIEPECEKAIOTCA.
Ecim npsimble a n b napawtensust, To numyt @ | b (auraor: «npsivMele a
U b napauienbHbl» WM «IpsiMast @ TapajlieJbHa IPsIMOi b»).

v Ocnosroe c80licmeo napanlebHvlX NpAmMvix (aKcuoma napaiies-
nocmu npsamwuix). Yepes ToUKy, He JIEKAIYIO HA JAHHOMN IPSAMOH, IIPOXO0-
JUT TOJBKO OJHA IpsMasi, NapauleJbHasl JAHHOM.

v/ JlBe npsAMble, NEPIEHAUKYISPHLIE TPEThEN NMPAMON, MapasleTbHb.
v/ Eciu aBe npsiMble Mapa/ulebHbl TPEThEH MPAMOI, TO OHU MapajieTbHb.
v/ PaccrossnueM MeXay ABYMsS Napa/UleTbHBIMU TPSMBIMU HA3bIBAIOT pac-

CTOSIHHE OT JIIOOOH TOYKH OJHOU U3 IPSAMBIX JO APYroU IPsSMOU.

13. Mpu3naku napannenbHOCTHU ABYX NPAMbIX

v Ecin iBe npsivble @ u b nepeceunb TpeTbeil npsi-
MOH €, TO 0bpasyeTcsi BOceMb YIJIoB (puc. 255).
ITpsiMyio ¢ Ha3BIBAIOT CEKyILEH HPSIMBIX @ U D.
Vbl 3 11 6, 4 1 5 HA3BIBAIOT OIHOCTOPOHHUMM.
Yrael 3 u 5, 4 1 6 Ha3BIBAIOT HAKPECT JIEKAIMMHU.
Vet 6 1 2,5ul, 3u 7, 4 u8 HazpIBAIOT COOT-
BETCTBEHHBIMU.
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v Ecm HakpecT Jiexamye yribl, 0O0pa3oBaBIINECcs IPU IE€PECEUCHUU JBYX
NPAMbBIX CEKYIEH, paBHBI, TO MPAMbIE APALJIEIbHBI.

v Ecmm cymMMa OZHOCTOPOHHHUX VIJIOB, OOPa30BaBLIMXCS IIPU IEPECEYCHUN
JBYX HPSMBIX ceKylei, paBHa 180°, To nmpsiMble NapaulebHbL.

‘/ ECJII/I COOTBETCTBCHHDbIC yI‘JIbI, O6paBOBaBI_[II/I€CH HpI/I HCpCCe‘IeHI/II/I [[BYX
HpHMbIX CeKYI.[ICﬁ, paBHbI, TO HpHMbIC Hapa]IJICJIbeI.
14. CBolicTBa napaniefibHbIX NPAMbIX

v/ Eciu aBe mapajiesbHbIe IIPsAMbBIE IIEPECEKAIOTCs CEKyIe, To:
1) yrabl, o6pasyiomue napy HaKpecT JIeKaIUX YIJIOB, PaBHbI;
2) yrabl, 06pasylomuye mapy COOTBETCTBEHHBIX YIJIOB, PABHBI;
3) cymMa yriioB, 06pasylomux Mapy OJHOCTOPOHHUX YIJIoB, paBHa 180°.

v Ecin npsiMast neprneHAUKy/IsipHA OZHOM U3 JBYX IAPA/UICTBHBIX MPIMbIX,
TO OHA HMEPIEHANKY/ISPHA U JPYrou.
15. Cymma yrnoB TpeyrosibHUKa.
BHelwHMH yron TpeyrosbHUKa
¢/ Cymma yri1oB TpeyropbHuka pastHa 180°.
v/ Cpeau yIJIoB TPEYroJIbHUKA 110 KPaHEN Mepe ABa yIja OCTpbIC.

v/ Buemnum YIJIOM TPCEYrOJIbHUKA HA3bIBAIOT YI'OJI, CMEXXHBIN C YIJIOM 3TOTrO
TpEYyroJbHUKA.

¢/ Buemmnwuii yrosn TpeyroabHUKa paBeH CyMMeE JIByX yIJIOB TPEYTrOJbHUKA, HE
CMEYKHBIX C HUM.

¢/ BHEIHUI yroa TPeyroabHUKa OOJIbIIE KaXKJOTO U3 YIJIOB TPEYrOJbHUKA,
HE CMEKHBIX C HUM.

16. Mpu3HaKu paBeHCTBa NPAMOYro/ibHbIX TPEYro/ibHUKOB

v Ilpusuax pasencmea npAmoyzoibHbLX MPeY2ZoibHUKOE 10 2UNOMEHY -
3¢ u xKamemy. Ecnm rumnoreHys3a U KaTeT OJHOTO MPSIMOYTOJILHOTO Tpe-
YrOJIbHUKA COOTBETCTBEHHO PABHBI THMIIOTEHY3€ M KAaTETy APYroro, TO Ta-
K€ TPEYrOJbHUKHN PaBHBL

v Ilpusnax pasencmea npsamoyzoivbHbiX MPeyzoibHUKOS N0 08YM Ka-
memam. Eciu KaTeTsbl OJHOTI'O IPAMOYIOJbHOI'O TPEYTOJbHMKA COOTBCT-
CTBEHHO paBHbI KaTeTaM ,Z[pyl"Ol"O, TO TAKHE TpeyI‘OJIbHI/IKI/I paBHbI.
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v Ilpusnax pasencmea npAmMoyzoibHbIX MPeEY20abHUKOE NO Kamemy
u npunexcawemy ocmpomy yziy. Ecai kaTeT U NpUIekKamuil K HeMy
OCprII‘/)I yrojl OJHOro IpPsIMOYTOJBbHOTO TPEYroJlbHUKAa COOTBETCTBCHHO
PABHBI KaTETy U IPUJIEKAINEMY K HEMY OCTPOMY YIJIy JPYroro, TO TaKue
TPEYIroJIbHUKN PABHBbI.

v Ilpusnax paserncmea npamoyzoivHbIX MPeEY2oabHUKOE NO Kamemy
U npomueoaeNHcauemMy oCmpomy yaay. Ecam KaTeT ¥ IPOTUBOJIEKAIHI
€MY OCTPBIH YroJ OJHOTO HPSIMOYTOJbHOTO TPEYrOJbHUKA COOTBETCTBEH-
HO PaBHBI KATETy U IPOTUBOJIEKAIEMY €My OCTPOMY YIJIy APYroro, TO Ta-
KHue TpeyFOHbHI/IKI/I paBHbI.

V' Ilpusnax pasencmea npsimoyz20abHblX MPeY20aAbHUKOE NO 2UNOMEHY -
3¢ u ocmpomy yenay. Ecam TMIoTeHy3a M OCTPBINA YrOJ OZHOTO IPSIMO-
YI‘OJII)HOI‘O TprTO]II)HI/IKa COOTBETCTBEHHO paBHbI I‘I/IHOTCHy3€ " OCTpOMy
yrJIy IPyroro, TO Takue TPEyroJbHUKU PAaBHBI.

17. CBolicTBa NPAMOYro/ibHOro TpeyrojibHMKa
v/ B npAMOyroJpHOM TPEyroabHUKE IUIOTEHYy3a OOJIbIIe KaTeTa.

v Karer, neskamuii nporus yria B 30°, paBeH IIOJOBUHE THIIOTEHY3bI.

¢/ Eciu xareT paBeH IIOJOBUHE MMIIOTEHY3bI, TO YIOJI, JIEKAUUN IPOTUB 3TO-
ro xareta, pasex 30°.

OKpPYKHOCTb U KPYIr

18. leomeTpuyecKoe MeCTO TO4YEeK

v/ I'eomerpuueckum MectoM Touek (I'MT) Ha3BIBAIOT MHOXKECTBO BCEX TO-
4yeK, 00JIalaloMMX ONPENeIEHHBIM CBOUCTBOM.

v CepeIUHHBIA NEPHEHJUKYISAP OTpPe3Ka SBISETCS I'€OMETPUUECKHM Me-
CTOM TOYEK, PAaBHOYJAJIEHHBIX OT KOHIIOB 3TOI'0 OTPE3Ka.

v/ DBuccekrpuca yrjia sBISETCS I€OMETPUYECKUM MECTOM TOYEK, KOTOpPBIE
NPUHALIECKAT YIJIy U PAaBHOYAAJIEHBI OT €T0 CTOPOH.
19. OKpPYXHOCTb M KPYr U UX 3/IEMEHTbI

v OprmHOCTb}O Ha3bIBAIOT T'€OMETPHUYICCKOC MECTO TOYEK, paBHOY,Z[aIIéH'
HbIX OT Ba,ﬂaHHOfI TOYKMA. STY TOYKY Ha3bIBAIOT NEHTPOM OKPYXHOCTH.

v Jl1060it OTPE30K, COETUHAIOMMI TOUKY OKPYKHOCTU C €€ IEHTPOM, Ha3bl-
BAIOT PaJilyCOM OKPYKHOCTU.
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v/ OTpe30K, COeAUHSIOMUN IB€ TOYKU OKPYKHOCTH, Ha3bIBAIOT XOPHOU OK-
pyxHOCTA. XOpAYy, NPOXOJANYI0O Ye€pe3 IEHTP OKPYKHOCTU, HA3LIBAIOT
JUAMETPOM.

v JluaMeTp OKPY:KHOCTH B JiBa pa3a OoJIblIe €€ pajguyca.

¢/ Kpyrom Ha3bIBalOT T€OMETPUYECKOE MECTO TOYEK, PACCTOSHUE OT KOTO-
PBIX IO 33/JaHHOM TOYKH He GOJIbIIE JAHHOTO MOJIOKUTEIBHOTO Ynca. 3a-
JIAHHYIO TOYKY Ha3bIBAIOT IIEHTPOM OKPYKHOCTH, A JJAHHOE YHCJIO — PaJiuy-
coM kpyra. Ecoin X — npousBosibHas Touka kpyra paguyca R ¢ nearpom O,
To OX < R.

OKpyKXHOCTb, OrPaHUYHBAIOIAA KPYT, €My IPUHAIIEKHUT.

v/ XopJa u fiuameTp Kpyra — 3TO XOpJia U JUaMETP OKPYKHOCTH, OTpaHUYN-
BaIOLEN KPYT.

20. CBOMCTBa OKPYXHOCTH

v JluaMeTp OKPY:KHOCTHU, NEPIEHIUKYISIPHBINA XOpJe, AeJIUT 3Ty XOPpAy IIo-
OJIaM.

v JluaMeTp OKpPYKHOCTU, KOTOPBIN JEJIUT XOPAY, OTJUYHYIO OT JMaMeTpa,
IIOII0JIaM, TIEPIEH/IUKYIAPEH 3TOU Xop/e.

21. BsauMHoe pacnoioxXeHue NpsiMoi U OKPYKHOCTH.
KacarenbHaf K OKPY}KHOCTH

v llpsmast 1 OKPYKHOCTb MOTYT HE UMETb OOIUX TOYEK, WX UMETD JBE 00-
IU€e TOYKH, I UMETH OJIHYy OOIIYIO TOYKY.

v Tlpsimyio, MMEIOLIYIO C OKPYKHOCTBIO TOJIBLKO OJIHY OOIIYIO TOYKY, Ha3bIBa-
10T KacaTeJIbHON K OKPYKHOCTH.

v/ KacarenbHas K OKPYKHOCTH NEPHEHIUKYJISPHA PagUyCy, IPOBEAEHHOMY
B TOYKY KaCaHMSI.

v Ecin npamas, npoxojamas depe3 TOUKy OKPYKHOCTH, ITePIIeH/IUKYIIpHA
paauycy, IpOBEAEHHOMY B 3Ty TOUKY, TO 3Ta IpsAMas ABIAETCH KacaTesb-
HOW K JJAHHOI OKPYKHOCTH.

v Ecim pacctosiHUe OT LEHTpa OKPY>KHOCTU JO HEKOTOPOH IPSIMOM paBHO
Pagrycy OKPY;KHOCTH, TO 3TA MPAMAs ABIAETCI KaCaTEIbHOU K JAHHO! OK-
PYXHOCTH.

v Ecim depes JaHHYIO TOUYKY K OKPYKHOCTH IIPOBEJCHBI B€ KacaTeJIbHBIE,
TO OTPE3KU KACATEJbHBIX, COEJUHAIOIME JAHHYIO TOUKY C TOYKAMM Kaca-
HUs, PaBHbI.
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22. OnucaHHaA M BNUCaHHaA
OKPYXHOCTH TPeyrojibHMKa

4

AN

OKpYKHOCTb Ha3BIBAIOT ONMCAHHOM OKOJIO Puc. 256
TPEYroJbHHKA, €CIM OHAa IPOXOJUT dYepes3
BCE€ BEPIIUHBI 3TOTO TPEYrOJIbHUKA. B
Ha pucynke 256 msobpaxeHa OKpPYKHOCTD,
OIMCAaHHAsA OKOJIO TPEyroJabHUKA. B aToM
cJlydae TaKXKe TOBOPSAT, YTO TPEYroJbHUK
BIIMCAH B OKPY>KHOCTb. [6)

. A c
enTp onmmMcaHHOM OKPYKHOCTU TPEYTOJib- v
HUKA PaBHOYAJIEH OT BCEX €TI0 BEPIIUH.

OKoJ10 M1060T0 TPEYroNbHUKA MOKHO OIH-
caThb OKPYXKHOCTb. LIeHTp OKpYKHOCTHU, ONMCAHHOH OKOJIO TPEYrOJIbHU-
Ka, — 3TO TOUYKA II€PECEUEHUs CEPEJIUHHDIX IEPIEHAUKYIAPOB €r0 CTOPOH.

CepeanHHbIE ITEPIEHIUKYISAPBI CTOPOH TPEYTOJbHUKA IIEPECEKAIOTCA B O
HOU TOUKE.

OKpPYKHOCTb Ha3bIBAIOT BIIMCAHHOU B Tpe- Puc. 257
YTOJIBHHK, €CJIM OHA KaCaeTCs BCEX €TO CTO-
poOH.

Ha pucynke 257 usobpakeHa OKpPYKHOCTb,
BIIMCAHHAsl B TPEYroJbHUK. B aTOoM ciyuae
TaKXe TOBOPST, YTO TPEYTrOJbHHUK OIMCaH
OKOJIO OKPY>KHOCTH.

LenTp BOMCaHHON OKPYKHOCTU TPEYTOJIb-
HMKAa PaBHOYJAJIEH OT BCEX €€ CTOPOH.

B 1106011 TPEYroJabHUK MOXHO BIIUCATh OKPYXXHOCTD. LIeHTp OKpyx)HOCTH,
BIIICAHHOI B TPEYrOJIbHUK, — 3TO TOUKA ME€PeCeYeHns ero OHMCCEKTPHC.

buccexrpucobl TpeyroabHuKa IEepeceKkaloTcss B OJHOM TOUKeE.

Pajiyc OKpy)XHOCTH, BIMCAHHOU B IIPSIMOYTOJIBHBIN TPEYIOJIbHUK, BBIYIC-
b-c
2

a n b — JIMHBI KaTETOB, € — JUIMHA TUIIOTEHY3bI.

a+ o
JIAETCA 110 CI)OpMYJIC r= , TAC 7 — payC BIIMCAHHON OKPY>XHOCTH,
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MeTpuyecKue COOTHOLLEHUS B NPAMOYroJibHOM TPEYyroJjibHUKe
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dopmyna naowaan
NPSIMOYroJibHUKa:
S=ab

dopmyna nnowaau
h napannenorpaMmma:
o S=ah

dopmyna nnowaan
4 TpeyrosbHUKa:

1
S = §aha

dopmyna nnowaan
A Tpaneumu:

_a+b
. S = 5 h




TpuroHomeTpuyecKkue GpyHKLUU OCTPOro yrna
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