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IIpenuciosue

ﬂopome YUTATCJIN-IIKOJIbHUKU U UX pOZ[I/ITeIII/I!1

B aT0i1 KHIKKE coOpano Gosiee 750 3aj1a4 110 MIKOJILHOMY KypCy ILJIaHM-
MeTpuH, IO GOJIbIIIeH YaCTH HECIOXHBIX (HO ecTb M TpyAHble). B mx umcio
BXOJSIT OCHOBHBIC TEOPEMBI 3TOT0O Kypca. Pelmast 3aaun, BbI MO3HAKOMUTECh
C OCHOBHBIMH (DaKTaMH U METO/aMH IIJTAHUMETpUM (MJIM BCIOMHHTE UX elé
pa3, eciu yxe HPOXOAWIN B IIKOJIE).

3agaun pa3ouThl 1o TeMaM. [lepen KakIbIM pa3zesioM Mbl KPaTKO HAIlOMHU-
HAEM OCHOBHBIE OIIPE/EJICHUSI U (PAKThI, KOTOPLIE MOTYT IOHAJOOMTBCS IIPU
petiennn 3ajad. boJbinast 4acTh 3a71au cHaOXKeHa peleHusiMu. Tem He MeHee
MBI COBETYEM HE TOPONUTLCS] YATATh peleHre. Jlyuire cHavaia monpoboBaTh
PeIINTh 3a7ady (MUK XOTs ObI KaK CJIefyeT 0co3HaTh e¢ yciosue). Toraa pe-
IIeHns! (MHOTIa JJOBOJIBHO KPaTKHE) OyET Jierde IpOYecTb U MOHSTE.

B kxHmkKe Takxke TIPUBOJATCA 3aJa4u JJIsI CaMOCTOSTEJIbHOT'O PEIICHUS.
MHorue n3 HUX CHaOKEHbI KPAaTKMMHU YKa3aHUAMMU.

Kenaem ycnexos!

106Cy)KL[CH'l/IC TIPUHITATIOB 0T60pa 3aa4 OJIs1 3TOro cﬁopﬂmca, paccuuTaHHOE Ha MpeEnojaBa-
TEJIEl MATEMATUKU, BHIHECEHO B IIOCJIECJIOBUE.
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1. HU3mepeHne oTpe3KoB

e reomerpuueckue Gurypbl (OTPE3KU, YIVIbI,
TPEYIOJIbHUKK M JIP.) CUMTAIOTCSI PABHBIMM, €CJIM MX
MO>KHO HaJIOXXHUTh JIPYT Ha Jpyra TaK, YTOObl OHM CO-
BIAJIH.

OTpe3Ku paBHBI, €CJIM PAaBHBI UX JUJTMHBIL.

Eciu touka B siexur Ha orpeske AC, TO
AB + BC = AC.

1. Ha npsimoit BuiOpanst Tpu Touku A, B u C, npu-
uém AB =3, BC = 5. Uemy moxer Obitb paBHo AC?
(Ectp pasHble BO3MOXXHOCTU. )

> Eciau Touka B HaXOIUTCS MEKAy TOUYKaMH A U
C, 1o 510 paccrosinue paBHo 3+5 = 8. Ho Bo3moxeH u
Jpyroii ciyuvait, korza B naxomurcst BHe orpeska AC.
HapucoBaB KapTHHKY, yOex/aemMcsl, 9TO B TOM CiTydae
paccrosiHie paBHO 5 — 3 = 2. <

2. Ha npsimoit BoiGpanbl yethipe Touku A, B, C,
D, upuuém AB =1, BC =2, CD = 4. Yemy moxer
ObiTh paBHO AD? Ykaxure BCE BO3MOXKHOCTH.

> CHavaJla TOCMOTPUM, 4eMY MOXET OBITb PaBHO
paccrosiirie Mexay Toukamu A u C. Kak u B npenpl-
Jylieit 3aj1ade, TYT eCTh JiBe BO3MOXHOCTH (Touyka B
BHYTpU AC uiaM BHe) — U ToJiyvaercs jubo 3, 6o
1. Tenepb Mbl 110JIy4aeM ABE 3a/laud: B OJHOWM U3 HUX
AC =3 u CD = 4, B apyroit — AC =1, CD = 4.
Kaskmas umeer mo [Ba OTBETa, TaK YTO BCETO OTBETOB
nostyvaercst yerbipe: 4+3,4—3,4+1u4—1. Orsert:
paccrostirie AD moxer paBHsithest 1, 3, 5 wim 7. <

3. Ha nepeBsiHHOM JIMHEHKE OTMEYEHb! TpU JIeJie-
Husi: 0, 7 u 11 cantumeTpoB. Kak oTyIoxuth ¢ e€ mo-
MOUIBIO OTPe30K B (a) 8 cM; (0) 5 cm?

> Ucnonb3yst aesenust 7 u 11, Jierko oTjaoxuth 4
cantuMerpa. CresaB 3TO JBaXK[bI, MOJIYYNM OTPE3OK
B 8 caHTUMeTpoB. OTJIOXKUTL 5 CAHTUMETPOB HEMHOTO
CJIOKHEEe: yMesl OTKJIA/bIBaTh 8 U 7, MOXKHO OTJIOXKUTD
1 cantumerp. CaesiaB 310 5 pas, MoJiyyaeM S5 CaHTUMeE-
TpoB. <



MoHO criesaTh MHAYe: Mbl yMEEM OTKJIA/IbIBATh
4 cm 1 1 cM, TaKk 9TO MOXKHO OTJIOXKUTb WX TOAPSIA
U nosny4yuth 5 cM. Emé oqun cnoco6: 5 =3-11—-4.7,
TaK 4YTO JIOCTATOUYHO OTJIOKUTH 3 pa3a 1o 11 cMm u 1no-
ToM 4 paza 1o 7 B apyryio cropony. (IIpeumyiectBo
NpUBEIEHHOTO CHaYajIa Crocoba B TOM, 4TO OH FOAUTCSI
JUTST JIOOOTO TIEJTOTO YMCTa CAaHTUMETPOB. )

4. Touka B nexwurt Ha otpeske AC nnmHoit 5. Haii-
JIUTE PACCTOSIHME MEX]y CepeliHaMu OTpe3koB AB u
BC.

> Touky B mMoxHO BbIOMpaTh Mo-pa3Homy. Hanpu-
Mep, IycTh oHa JeauT oTpe3ok AC Ha vactd B 1 cM
u 4 cm. Cepesunbl 31ux vacreit (orpeskoB AB u BC)
orcrosit or B Ha 0,5 cM n Ha 2 canTuMeTpa, BCero Io-
nyuaercst 2,5 cM. [lonpoOoBaB fpyrue BapHaHTHI pac-
TIOJIO>KEHUST TOUKM B, MOXKHO YOEIUTBCSI, YTO BO BCEX
CJIyYasiX PacCTOSIHUE MEX/y Cepe/JMHAMU OTpe3koB AB
u BC pasuo 2,5 cm. Touemy? [lejio B TOM, 4TO 3TO
PACCTOSIHME COCTABJICHO M3 IOJIOBUH OTpe3koB AB u
BC. Bmecte »TH OTpe3KM COCTBANSIOT 5 CM, 3HAYWT,
UX TIOJIOBUHBI BMECTE COCTaBAT 2,5 cM. <

5. B nepeBHE y MpsIMOii IOPOTH CTOSIT 7B€ M30BI A
u B Ha paccrosiaru 50 MeTpoB ApyT OT Apyra. B kakoit
TOUKE JIOPOTH HAJI0 MIOCTPOUTH KOJIOJEI, YTOOBI CyMMa
PACCTOSIHUI OT KOJIOALA J10 30 Obl1a Obl HAUMEHbLIEH?

> Ecnn peiicTBoBaTh 10 CIPaBEMAJIMBOCTH, TO HANO
MOCTPOUTH KOJIOZIEIl TTIOCEPENHE MEX Ty M30aMu: Toraa
J0 Kaxoit OyzneT 25 MeTpoB, a B cymMMe 50. OgHako
C TOYKM 3pEHHMs] YCJIOBHSI 3a7aud Jiobast Touka X Ha
YUaCTKe JJOPOTU Mexy A U B 0JIMHaKoBO XOpoliia, Mo-
ckosibky B cymme otpesku AX u XB cocrasisiior 50
merpos. (Hampumep, eciau nocrpours koJiogen B 10
merpax or A, To paccrosinust Oyayr 10 u 40 merpos,
To ecTb 50 B cymMme.) <

6. Ta e 3a/1aua 7151 TPEX U YETHIPEX U30, CTOSIIMX

BJIOJIb JTOPOTH C MHTepBajiaMi B SO METpOB: TJe HANO
CTPOUTDH KOJIOZICI] B 3TOM ciydae?

D> Jlnst Tpéx u30: ecnu CpeJHIOI U30y HE YUUTBbI-
BaTb, TO BCE TOUKHM HA OTPE3KE MEXy KpaiHuMHU n3ba-

o , 0

A X B

A X B

AX + XB = AB



100 50
S ————

MU Oblji Obl OAMHAKOBO XOPOLIM. 3HAYUT, HAWJIydllee
TIOJIOXKEHUE KOJIOJLA ISl TPEX 130 — y CpeTHel 130bl.

Jlns yetpipéx u3bd (obosnaumm ux A, B, C, D): 0y-
JIEM OT/ICJIbHO PACCMATPUMBATH JIBE Kpaitiue u3ont (A, D)
u orjiesibHO JiBe cpeanue (B, C). B nepBom citydae Bce
TOuKM orpe3ka AD 0IMHAKOBO XOPOIIIM: CyMMa paccro-
sauit 10 A u D Gyzner 150 metpoB. Bo BTOpom Ham-
MEHBIIIYI0 CyMMY JUIUH (50 METPOB) J1aI0T TOYKU MEHb-
miero orpeska BC. OTBeT: HaMMeHbllIasi CyMMa JIJIMH
(200 MeTpoB) JOCTUraeTcst JJ1sl BCEX TOYEK U3 OTPEe3Ka
BC. «

7. B nepesue A xuBET 100 HIKOJBHUKOB, B JIepeB-
He B xuBér 50 mkosbHUKOB. PaccTrosHMe Mexay Je-
peBHsiMU 3 kuJiomeTpa. B kakoii Touke jgoporu u3 A
B B HaJi0 nocrpouth 1Koy, YTOOBI CyMMapHOEe pac-
CTOSIHME, TPOXOMMOE BCEMH LIKOJIbHUKAMU, OBIIO Kak
MOXHO MeHbIIe?

D> 31ech KaXXeTcsl CIIPaBe/IJIMBbIM IIOCTPOUTH LIKOJTY
6Jumke K A, Tak Kak Tam 0oJibliie 1KOJIbHUKOB. Ho Ha-
ckouibko Ounmke? MHorga npejaraior mocTpouTh HIKO-
Jy B KmJioMeTpe oT A W B JIByX oT B (BaBoe 6O0JTb-
I1le TIKOJIBHUKOB — BJBOe Osmke mkosa). Ho ¢ Touku
3pEHMsI TIOCTABJICHHON 3a7aun (CyMMapHOe PaccTOSIHHUE
KaK MOXXHO MEHbIIIE) TOT BApUaHT HE HAMJTYYIUMH —
Jiyuilie BCEro MOCTPOUTH HIKOJLY TPSIMO B A.

B 5TOM MOXHO yOEaUThCSI TaK: €CJIM PACCTOSIHUS OT
IIKOJIBI 10 A M B paBHBI X 1 3 — X COOTBETCTBEHHO, TO
CYMMapHOE PacCTOSIHHE, TIPOXO/IIMOE BCEMHU HIKOJIbHU-
kamu, paBHo 100x +50(3 —x) = 100x 4150 —50x =
= 50x 4 150, Tak 4TO OHO HauMeHbliee (A PaBHO
150 km), kora x = 0. <

To e caMoe MOXXHO OOBSICHUTB U 0€3 (popMyJ: Ka-
KJIBIIA METP C/IBUTA IKOJIBI B CTOPOHY A cokpaliaeT Ha
MeTp yTh Uist 100 HIKOJILHUKOB U YAJIMHSIET HA METP
myTh /s 5O LIKOJBHUKOB, TO €CTb CyMMAapHbI IyTh
ymeHblaercst Ha 50 MeTpoB.

MoXHO cKazaTh ellé W TaK: pa3AesIMM BCeX MIKOJTb-
HHUKOB A MPOM3BOJIBHBIM 00Pa30M Ha JIB€ TPpyMIbI 1o 50
yesioBek. Eciin Obl BTOpO# Ipymiibl HE ObLIO, TO ObLIO
Obl BCE PaBHO, I/Ie CTPOMUTH 1IKOJIy (3ajja4a O KOJIOA-



1le) — a C TOUKU 3PEHUsI BTOPOIl IPYIIIbI JIy4lle BCEro
cTponTh €€ B A.

Emeé HecKoJIbKO 3aaau

8. Ha npsivoit nanbl Touku A, B u C. UssecrtHo,
yro AB =5, a orpesok AC mmnnee BC nHa 1. Haii-
nute aumnbl otpe3koB AC u BC. Moxet st Touka B
sexats BHe AC?

9. Ha npsmoit nansl Toukn A, B u C. UsBecTHo,
uto AB = 5, a orpesok AC jmymnnaee BC B mojitopa
pasa. Haiinure numnet otpeskoB AC u BC. (Ykaxure
BCE BOBMOXKHOCTH. )

10. Touka B penutr otrpe3sok AC B OTHOLICHUU
2 : 1. Touka D nenur orpe3ok AB B otHoleHuu 3 : 2.
B xakom orHowenuun aenur touka D orpesox AC?

11. Touku C, D u E nensar orpesok AB B oTHO-
meunn 1 : 2, 1 : 3 u 1 : 4 coorBercrBeHHO. B kakom
orHoienun Touka D jiesur orpesok CE?

12. Ha cropone AB Ttpeyrosibiuka ABC B3sita 1ipo-
u3BOJIbHAst Touka X . 3ateM Ha cropone AC B3sita TOY-
ka X', nis koropoit AX = AX'. Tlocie sToro Ha cTo-
pore BC Bssra Touka X", mnnst kotopoit CX' = CX”
U Tak Jajiee (CM. pUCYHOK). Jlokaxute, 4To 1OCJje He-
CKOJIBKMX Pa3 Mbl HONQJIEM B UCXOAHYIO TOYKY X.

13. llecrtp MammH egyT Mo Jopore U3 ropoaa A B
ropoJ b. B laHHbIA MOMEHT OHM HAXOJSITCSl B Pa3HbIX
TOUKaX JOPOTH, HO M3BECTHO, UTO CyMMapHOE PacCTOs-
HUE, KOTOpOE 11poexaiu (cuurast OT A) BCE MALIMHbI —
75 KWAJIOMETPOB, a 10 b ocrajiock UM exatb (Toxe B
cymme) 45 xunomerpoB. KakoBa mjmHa jgoporu uz A
B B?
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2. M3mepeHue yrjios

VYTJIBl paBHBI, €CJIM PABHBI UX BEJIMUMHBIL.

Ecmm nya OB penut yron AOC Ha aBe 4acTd, TO
yron AOC pasen cymme ero vacteit AOB u BOC.
(3amucw: LAOC = LAOB + ZBOC).

Pa3pépHyThlil yroJ (yroj Mexzay IByMsl [OJIOBU-
HAMU OJ/IHOW NPsIMO¥i) cumuraercst paBHbiM 180 rpajy-
cam (180°). Ipyrumu ciosamu, rpasyc — 3to 1/180
YacTh pa3BEPHYTOro yria.

[psiMoii yronm — TMoJOBUHA Pa3BEPHYTOTO, T.e€.
90°.

YTIJIbl, MEHBLIME NPSIMOIO, HA3bIBAIOT OCMPbIMU,
00JIbLIME TIPSIMOTO — MYyNblMU.

14. Nmeercst IepeBsIHHBIN YTOJIBHUK € yIJIoM B 40°.
Kak noctpouts ¢ ero nomoristo yrou (a) 80°; (6) 160°;
(B) 20°?

> [loctponuts yron B 80° mpocro — Hajo OTJIO-
SKUTh JIBX/Ibl yroJ no 40°. Jlajblie nojyvarcsl yriibl
B 120° u B 160° (KOTOpBIIl HAM HYXXEH). 3aMETHM Te-
neps, uto 20° — 3T0 AonosHeHue 160° 10 passép-
HYTOI'O YIJIa, TaK 4YTO €CJM MbI IPOJIOJDKUM OJIHY U3
CTOPOH yria B 160° 3a ero BeplIMHY, TO MOJYyYUM HC-
KOMBIi1 yros B 20°. <

15. OanH u3 4YeThIpEX YIJIoB, 0Opa3yloIMXCs NPU
HepeceyeHnu [ByX INpsiMbIX, paBeH 41°. Uemy paBHbI
TPU OCTaJIbHBIX yrIJja?

> CoceaHue yIJIbl JIONOJIHSIOT yros B 41° 10 pas-
BEPHYTOr'0, KOTOpbIA cocrasisier 180°, modromy oHU
cozmepxar 180° —41° = 139°. B cBoio ouepesb, YTOObI
JOTIOJTHATD yroJl B 139° 1o pa3BEpHYTOro, Hy’KeH yroJ
B 180° — 139° = 41°. Takum oOpa3oM, [iBa yIjia U3
Tpéx paBHbl 139°, a ouH — 41°. <

16. B Tlapmxe B TeueHMe I0JIrOr0 BPEMEHM Xpa-
HUJICS STAJIOH MeTpa (TI0Ka MeTp He CTaJll ONpeeisiTh
yepe3 CKOPOCTb CBETa M €JVHHIIbI BPEMEHHU), OHAKO
STaJIOHa Ipajiyca TaM HUKorja He Obuto. Kak BbI qyma-
eTe, nouemy?

10



D> CrennajbHOIO 3TaJIOHA HE HYXHO: JIIoOast mpsi-
Masl MO>KET CUATATBLCS STAJIOHOM Pa3BEPHYTOro yria. <

[Tpn nepeceueHnn JByX MPSIMBIX 0OPa3yIOTCsl de-
ThIpe yria. Ecyi 1Ba U3 HUX UMEIOT OOIIyI0 CTOPOHY,
UX Ha3bIBAIOT CMENCHbIMU, ECJIA HE UMEIOT — 8epmu-
KQITbHbIMU.

17. CMexHbIE YTl B CyMME COCTaBJISIIOT Pa3BEPHY-
Toiit yroa (180°). BeiBemuTe oTCIO/1a, UTO BEPTUKAJIb-
HBIE YTJIbI PaBHBI.

D> Paccyxaem kak B 3ajgade 15 — Kax/plid U3
JIBYX BEPTUKAJILHBIX YTJIOB JIOMOJIHSICT CMEXHBIN ¢ HIU-
MU YTOJI 10 Pa3BEPHYTOTO, 3HAUNT, OHU PaBHBL. <

18. Ha ckosbko rpajiycoB MOBOPAuYMBAETCS 32 MU-
HYTYy MHUHYTHasl cTpesika? YacoBasi cTpesika?

> 3a yac MUHYTHasl CTpEJIKA JAEJIaeT LeJIblii 000poT,
3a 1oJryaca oHa rnosopaunsaercst Ha 180° (pa3BEpHyThIit
yron). Ilomuaca — 310 30 MUHYT, 3HAYUT, 32 MUHYTY
oHa ToBopaumBaeTcst Ha 1/30 wacts yrma B 180°, To
ecth Ha 180/30 = 6°.

Yacosast crpeJika 3a yac npoxoaut 1/12 vactb kpy-
ra, TO €CTh JBWXETCS B 12 pa3 MEIJICHHEE MUHYTHOIA.
3a mMuHYTY OHa noBopaumBaetcst Ha 0,5°. <

19. Kakoit yron o0pasyloT MHUHYTHasi U 4YacoBast
CTpeJIKU poBHO B 3 yaca 05 mMunyt?

> 3a nsTh MUHYT, POLIEALIMX [IOCJIE 3 4acoB, MU-
HyTHasl cTpeJika nosepuércst Ha 30°. Ho jist npaBujib-
HOTO OTBETA HA/I0 Y4YECThb, YTO ITOBEPHETCSI M 4acoBast
crpesika. Ha ckonbko? 3a yac oHa moBopavyMBaeTcs Ha
OJTHO YacoBoe JiejiecHue Imdepbiata, To eCTh Ha Te Ke
30°. 3HaunT, 32 5 MUHYT OHa NoBepHETCS HA 1/12 no-
o ot 30°, To ectb Ha 2,5°. Tenepb JIerko MOJIyYUTh
OTBET: M3 HAYaJbHOIO yryia B 90° Hazno Bbiuects 30° u
mpubaBuUThL 2,5°, momydutest 62,5°. <

20. U3 touku O Bouixoasit ayun OA, OB, OC, OD
(eMm. pucyHok). Ussecto, uto LAOC = ZBOD. [lo-
kaxure, uro ZAOB = ZCOD.

11

N

6epMUKANbHbIE
yenol



> Ecim u3 paBHBIX BEJMYMH BBIYECTH OJHO U TO
e — OCTaHYyTCS paBHbIC. 3/IeCh TaK U TIPOMCXO/IUT: U3
paBHbIx yriioB AOC u BOD Mmbl BbluuTaEM UX Hiepece-
yenne — yrost BOC. Ocratorcst kak pa3 yrist AOB u
COD. «
Jlyu, pensiimit yroJi MomoJiaM, HasbIBaeTCsl €ro
buccexmpucoil.
JBa jyya (4 ABe NpsiMble), 0Opasyloliue Ipsi-
MOIi YroJi, Ha3bIBAIOT NEPNEHOUKYISPHBIMU.

21. JlokakuTe, YTO OUCCEKTPUCHI JBYX CMEXHBIX
YIJIOB MEpPHEHAMKYJISAPHBL. JloKakuTe, 9YTO OUCCEKTpH-
CBI IBYX BEPTUKAILHBIX YTJIOB JISKAT HA OJJHON MPSIMOIA.

D> PaccMOTpHM [1Ba CMEXHBIX YIJIA, KaX bl U3 KO-
TOPbIX pa3/ieJiéH OUCCEKTPUCOI HA [IBE PABHBIC 4aCTH.
Takum oOpa3oM, pa3BEPHYTBI Yrosl pas/iesiéH Ha 4Ye-
THIPE YaCTH — JIB€ PaBHbIE MOJIOBUHBLI OJHOIO YIJIa U
JBE paBHbIC IOJIOBUHBI Apyroro. Eciii U3 3TUX 4YeThl-
PEx uacreit OCTaBUThb TOJILKO JBE (10 OJHOM U3 KaXJI0M
1apbl PaBHBIX), TO OHU COCTABST IOJIOBUHY Pa3BEPHY-
TOTO yTIJia, TO €CTh NPsAMOiA yrou. IlepBas yacTh 3a71a4n
pelena.

ITycty Temepb AaHBI [Be NpPSIMBIE, B IIEPECEUCHUU
KOTOPBIX MOJydaeTcst ueTbipe yria. Ham Hamo mo-
Ka3aTb, YTO OMCCEKTPHUCHI ITPOTUBOINOJIOXKHBIX (BEPTH-
KaJIbHBIX) YTJIOB JIEKAT HA OHOM NPSIMOIA, TO €CTh TPO-
JOJIKAIOT ApYT Apyra. [IpoBenéM OBcceKTpHCHI Beex de-
TBIPEX YIJIOB. MBI yke BUJEJHN, YTO COCEJHUE U3 HUX
00pasyloT NpsiMoii yroJi. JIBa NpsIMBIX yIJla B CyMMeE
JAI0T Pa3BEPHYTHIM, TaK UYTO MPOTUBOIOJIOXKHbBIE OMC-
CEKTPUCHI JIEHCTBUTE/ILHO JICKAT HA OJHOM IPSMOM. <]

22. [Iate s1ydeil, BLIXOASIIKX U3 OJHOI TOUKH, pas-
pe3aloT IJIOCKOCTh Ha MATh PaBHBIX yryioB. Haiigure
BEJIMUMHY ITHUX YIJIOB.

> B cymMe 3T MSTh YIVIOB COCTABJISIIOT TIOJI-
HBIl KpPYyr, TO €CTb JBa Pa3BEPHYTHIX yIyia, TO €CTh
2 x 180° = 360°. Kaxaplit 13 HUX COCTaBJISIET OJHY
nATyio ot 360°, To ecth 360/5 = 72°.

Orta 3a7a4a U e€ pelreHne TpebyoT HEeKOTOPhIX KOMMEHTa-
pueB. Jlesio B TOM, 4TO pasHble y4eOHNKM F€OMETPHH T10-pas-
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HOMY TPaKTYIOT HOHSITUE yIjia. MOXKHO CUMTaTh, YTO YrOJl —
3TO reoMeTpuyeckas (purypa, cocTaBJIeHHasl U3 JBYX JIy4deil.
A MOXHO CYUTaTh, YTO YIOJI — 3TO HE CaMU JIy4Yd, 2 4acTb
IJIOCKOCTH, MEX/y HUMU cozepKaiuasicsi. [lpy takom noHu-
MaHWUH /IBa Jlyya C OOLIEil BEpIIMHOI ONpeesisiioT [Ba yIJia:
OHM I10JIy4al0TCsl, €CJIM CIeJIaTh pa3pesbl O cropoHaM. OauH
U3 TUX YIJIOB MEHbBLIE Pa3BEPHYTOrO, a JAPYroil OoJibLie.

[Tpu nepBoM nojaxofe MaKCUMaJIbHO BO3MOXKHAsl BEJIMUM-
Ha yrja — 270 180° (pa3BEpHYTHIN yros), Npu BTOPOM —
360° (110JIHBI KpPYr, KOTOPbIX MOXKHO YCJIOBHO CUMTATh JIO-
noJiHeHueM K yriy B 0°).

Kakoe oTHolIeHHE 3TO NMEET K Npeaplayiei 3agade? Bor
KaKoe: ec/I Mbl paspeliaeM yribl 6osslie 180°, To Beé mpo-
cTo — yroJi B 360° pa3pesaH Ha 5 paBHbIX YacTeil, cymMMa
KOTOpBIX paBHa 360°, u T. 1. Ecim ke MbI He XOTUM T'OBOPHUTH
00 yrnax, 6opuiux 180°, To 3TO paccyk/JeHue He TOAUTCS U
HAJ0 JleficTBOBaTh 4yThb cjokHee. [IpoBeném Kkakylo-HUOY/Ib
NPSIMYIO YEpe3 3aJaHHYI0 TOUKY, KOTOpasl Pa3fe/IMT [Ba U3
MATH yIJI0B Ha yacTU. Beero mosydutcst 7 yacreil. B cymme
3TU YaCTU JAIOT CTOJIBKO K€, CKOJIbKO HAIIU ISITh YIJIOB (Ka-
KB pa3spe3aHHblil YroJl paBeH cyMMe ABYX ero vacreil). C
JPYToil CTOPOHBI, 3TH YaCTU CKJIa/IbIBAIOTCSI B [IBa Pa3BEPHY-
TBIX yIJ1a, IO3TOMY B cyMMe jatoT 2 X 180°.

23. M3 TOUKM BBIXOASIT YETHIPE Jlyya, JeJIsiue
IIJIOCKOCTh Ha 4eThipe yria. [Ipu »ToM okazanoch, 4To
(cuMTasi IPOTUB YACOBOI CTPEJIKM) IEPBbIA yroJl pa-
BEH TpPEThEMY, a BTOpOil — ueTBEpTOMY. Jlokakure,
YTO JIyYM COCTABJISIIOT JBE IpsIMble (IIPOOJIKAsl APYT
apyra).

> ODO3HAYMM NIEPBBI U TPETUIi yIJIbl (OHU PaBHBI)
yepe3 «, a BTOpod W ueTBEPTHIE — uepes B. Torma
a+ f+ a+ B = 360° 1o ecrb 2a + 25 = 360°,
nosromy 2(a+ ) = 360°, u a+ 3 = 180°. A psiiom
HaXoJisllecs yriiel, B cymMMe gatomue 180°, cocraBiisi-
10T Pa3sBEPHYTHIN yros. <

Emé HeckoJIbKO 3aja4

24. VmeeTcst IepeBsSHHBIIA YTOJIBHUK C YIJIoM B 19°.
Kak moctpouts ¢ ero nmomoipio yroa B 1°? (Urto Gy-
J€T, €CJIN OTKJIAIbIBaTh YIroJI B 19°, oka He IOJTyYnTCs
HOJTHBINA KpyT?)
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25. IpsiMoit yros pasjelien AByMsl JlyyaMu Ha TPU
yria. Oaun w3 Hux Ha 10° Gouiblile apyroro u Ha 10°
MeHbllle TpeTbero. Haitmure Besmunnbl yrios. [OTBeT:
30°, 20°, 40°.]

26. IIpsiMoit yroJi pasjeJieH AByMsl JlydaMu Ha TpU
yrna. OnuH W3 HUX B []Ba pa3a MEHBIIE JPYIroro W B
TPHU pa3a MeHblle TpeThero. HaiinuTe BeJIMUMHBI yIJI0B.
[OtBeT: 15°, 30°, 45°.]

27. B 110J1leHb MUHYTCSI M 4acOBasi CIPEJIKU COBIIA-
qu. Korga oHu coBmanyt B cienytonmit pas? [OTBeT:
Yepes 12/11 ygaca.]

28. CKOJIbKO pa3 B TEUEHHUE CYTOK YaCcOBasi U MUHYT-
Hasl CTpeJIKU coBHafaloT? CKOJIBKO pa3 OHU 00pasyloT
Pa3BEPHYTHIl yros? MpsiMoii yrona?

29. Yepes Touky Ha miockoctu nposesnu 10 mps-
MBIX, T0CJIE YEro IJIOCKOCTh Pa3pe3ayi 10 3TUM Hpsi-
MBIM Ha YIJIBL. JIOKQXWUTe, 4TO XOTSI OBl OJMH M3 ITUX
yriioB Memnbiie 20°. (Beero 20 syueit, 20 yrios o 20°
naiotr 400° > 360°.)

30. U3 oxnoit TOukM BbIXO[sIT uerbipe Jiyua OA,
OB, OC, OD (mepeuncrieHHble TIO YacOBO#l CTpesi-
Ke), KOTOpbIe JIJIST TUIOCKOCTh HAa YeThIpe Yriia, TpU
u3 KoTopbix TakoBbl: LAOB = 45°, Z/BOC = 90°,
/COD = 105°. Haiiaure yerBéprbiii yron AOD. Haii-
aure yruisl AOC u BOD. [Orser: 120°, 135°, 165°
(ecsm Opatb yroJi, menblmit 180°; ecim CKJIabIBaTh
BOC wn COD, to monyuntcst yron B 195°, Gospimii
Pa3BEPHYTOIO).]

31. U3 oaHoit Touku nposeeHbl pu Jyya OA, OB
n OC. UsBectHo, uto LZAOB = 10°, /BOC = 20°.
Yemy MoxkerT ObITh paBeH yron AOC? Ykaxurte Bce
posMoxkHocTh. [OTBeT: 10°, 30°.]

32. U3 oxHo#t TOuKM 1poBe/ieHbl uerhipe Jiyya OA,
OB, OC u OD. WUssectno, utro LZAOB = 10°,
ZBOC =20° ZCOD = 40°. YeMy MOXeT ObITh paBeH
yroii AOD? Ykaxure Bce BosmokHoctu. [OtBet: 10°,
30°, 50°, 70°.]
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33. Yron AOB pasen 100°. Jlyu OC nposeiéH
Tak, 4to yroia AOC nHa 10° Gosbie yrima BOC. Yemy
paBubl yrist AOC u BOC? (Ykaxute Bce BO3MOX-
Hoctu.) [OtBer: 55°, 45°; npyroit Bapuant — 135°,
125°.]

34. Yron AOB pasen 100°. Jlyu OC mnpoBengu
tak, yro yrosi AOC B nosropa pasza OoJibliie yria
BOC. Yemy pasusl yrist AOC u BOC? (Ykaxkure Bce
Bo3MOxHOCTH.) [OTBeT: 60°, 40°; Apyroit BapuaHT —
156°, 104°.]

35. U3 TouykM NpOBENM YETBIPE Jiyua, JAEJIsIUX
IJIOCKOCTb HAa YEThIPE yIJIa, KOTOPBIE ITPOHYMEPOBAJIU
1o 4acoBOil crpeiike. JlOKaXUTEe, YTO €CJiM MEPBbId U
TPETUR YIJIbI PaBHbI, TO OUCCEKTPUCHl BTOPOIO U ye-
TBEPTOTO JIEXkKAT HAa OJAHOM TPSIMOIA.

36. U3 Touku Ha JucTe OyMaru MpoBeJIH YEThIPE JIy-
Ya, JEJSIIKX IJIOCKOCTb Ha YEThIpE YIVa. 3aTeM JIACT
paspesasiv 10 OMCCEKTPUCAM JITHUX YIJIOB HA YETHIPE
4yacTu (KOTOpBIE TOXKE SIBJISIIOTCS yrylamu). Jlokakure,
YTO JIBa U3 TUX YIJOB 00pasyioT B cymme 180°, u niBa
OCTaJIbHBIX — TOXE.

37. llpsimoii yron paszienéH Ha JBa. Haiinure yroa
MeXly OMCCEKTPHCaMH IOJIyUHBIIHXCS] YTJIOB.

38. 13 OyMaru BbIpe3aHO MHOT'O OJIIHAKOBBIX yTJIOB,
BEJINYMHA KOTOPBIX COCTABJISIET LIEJIOE YHCJIO IPalyCoB.
W3zBectHO, 4TO 21 Takoii yroj MOXHO NPUJIOKUTD JIpyT
K JpYyry, M OHM €WIE HE 3alOJIHAT BCEH TJIOCKOCTH,
a 22 yxe He nomecrsircs. Haiiaure BeanunMHy yrios.
[OtBet: 360/21 > x > 360/22; x = 17°.]

39. MOXHO JIM HApUCOBATH TPEYIOJILHUK U TOYKY
BHYTPH HEro, U3 KOTOPOi JIIo0asi CTOPOHA BUJHA TIO[
npsimbiM yrimom? (3 x 90 = 270 < 360.)

40. IluenuHple COTHI COCTOSIT U3 IPUMBIKAIOLINAX
JPYT K JAPYTy OJMHAKOBBIX HIECTUYTOJbHUKOB, B KOTO-
PBIX BCE yIJIbl paBHbl. UeMy paBHbI 3TU YIJIbI?

41. U3 Toukn O Ha TUIOCKOCTH BBIXOJSIT YETHIpE
ayua OA, OB, OC u OD (uiepeunciieHbl MPOTUB Ya-
coBoii crpeliku). M3Bectno, uro cymma yrioB AOB u
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COD pasna 180°. Jlokakure, 4TO OUCCEKTPUCH YIJIOB
AOC n BOD neprieHAVKYSIPHBI.

42. Kycok Oymaru c npsiMbiM KpaeM IeperHyJim 1o
TIPSIMOii M CITIOIMIIHA (CM. pUcyHOK). Kak Haifltu yron
[, 3Has yroma o?

43. Bbl x0oTUT€ HAPUCOBATHL B TETPALKE LPSIMOIA
yroJi, HO 3a0bIIM YrOoJIbHUK JoMa. Kak 3To MoxHO cre-
Jatp? [OtBeT: B3siTh JMCTOK Oymaru C NpsIMbIM Kpa-
€M U CJIOKUTD €ro IOMNOJIaM; €CJIA IPSIMOro Kpasl HeT,
MOXHO CHayaJla CJOXWTb CaM JIMCTOK BABOE U IOTOM
BYETBEPO. |

44. Kook Oymaru COruyJid (BepXHUI PUCYHOK) U
CILTIONIMJIN, TIPUXkaB K cToJty. [loTom pa3BepHysm u oT-
METIJTH JIMHAM CTM0a — YeThIpe JIy4ya, KOTopble o0pa-
3yI0T YeThIpe yrita (HWKHHUIA pUcyHOK). OKa3aioch, 4To
JIBa U3 DTUX YIJIOB (coceanue) paBHbl 57° u 83°. Yemy
PaBHBI OCTAJIbHBIE /IBA yTJia?
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3. HepaBeHCTBO TpeyroJibHUKa

Ecmm Touka B ne nexut Ha otpeske AC, To pac-
crosiarie AC MeHbllie cyMMbl pacctostamii AB u BC.

45. JTokaxxute, 4TO B TPEYT'OJIbHUKE J1100asi CTOPOHA
MEHbIIE CyMMBI [IBYX JpPYI'UX CTOpoH. (TpeyrojibHuk —
(urypa u3 Tpéx TOUEK, HE JIeKALIMX HA OJIHOM MPSIMOIA,
COETMHEHHBIX OTpe3kaMu. TOYKM 3TH Ha3bIBAIOTCS 8ep-
WUHAMU, 3 OTPE3KA — CMOPOHAMU TPEYTOJIbHUKA. )

> Ha camoM jene 3Ta 3aja4a BCEro-HaBCEro TIO-
BTOpSICT MPUBEJEHHOE BbIIE YTBepKeHUe: ecii A, B
u C — BepumHbl Tpeyrosbiuka, AC — ojiHa u3 ero
cropoH, a AB u BC — jBe pyrue CTOPOHbBI, TO Kak
pa3 u Hajo jokazark, uto AC < AB + BC. (Touka B
He Jsiekur Ha orpeske AC, rtak kak Toukn A, B u C
HE JIe)KaT HA OJHOM IpsIMOii.) <

IMosromy npuBenénnoe Bbilie HepaBeHCTBO (AC <
< AB + BC) tak ¥ Ha3bIBalOT — HEpPA8eHCmeo mpe-
Y2OnbHUKA.

HepaBeHCTBO TpeyroJibHUKa MOXXHO CHOPMYJIUpPO-
Bath U Tak: AB + BC > AC, npuuém paBeHCTBO J10-
CTUrAEeTCST B TOM M TOJIBKO B TOM CJIydae, KOTjia TOYKa
B nexwr nHa otpeske AC.

46. Paccrosiaue AB pasHo 5, a paccrosaue BC
pasuo 3. Mosxer s paccrosinue AC ObiTb paBHO 9?
Moxet s paccrostnrie AC ObITh paBHO 1?

>> Ha o0a Borpoca orser orpuuaresibHbiii. B nep-
BOM CJIydae 3TO HEBO3MOXHO, Tak kak AC He MOXeT
obiTh Gosbiiie AB + BC = 5 4+ 3 = 8. Bo Bropom
cilyyae JIeJio HEMHOTO CJIOKHEEe, W HaJI0 TPUMEHWThH
HEPABEHCTBO TPEYI'OJIbHUKA K TEM € TOYKAM B JIPy-
rom nopsiake. Ecim AC = 1, TO moOJyuurcsi, 4to
AC+ CB =3+ 1 = 4; mexay tem AB = 5. Ilo-
ayvaercs, uto AB > AC + CB, 4ero He MOXeT ObITh
(HEpaBEHCTBO TPEYTOJIbHUKA, TOJIHKO TOUKH IeperuMe-
HOBaHbBI). <
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47. Ha njockocru paubl yersipe Touku A, B, C u
D. HNokaxure, uto AD < AB + BC + CD.

D> OT0 HEpPaBEHCTBO MOXXHO OBLIO Obl HA3BIBATL He-
PaBeHCcmMEoM UembipEXY20IbHUKA U TIPOYECTD TaK: CTO-
POHA YeTBIPEXYTOJIbHUKA He GOJIbIE CYMMbI TPEX JIpY-
rux ero cropo. (Wi tak: jomanbiit nyts ABCD ne
kopoue rpsimoro AD.) OHO sIBJISIETCS CJIE/ICTBUEM He-
PaBEHCTBA TPEYTOJIbHUKA, U YTOOBI YBUIETh 3TO, JIO-
CTaTOYHO TIPOBECTH B YETHIPEXYTOJIBHUKE JIMATOHAIb. B
camoM Jiesie, eciid B cymme AB + BC 4+ CD 3amenurth
ZBa IepBbIX ciaraeMbix Ha AC, TO IO HEpaBEHCTBY
TPEYTOJbHAKA CyMMa YMEHBINUTCST (MJT OCTAHETCST TOM
*xe, eciu Touka B jiexur na orpeske AC). Ocraérest
BTOpPO# pa3 MPUMEHUTh HEPABEHCTBO TPEYrOJIbHUKA U
3amMeTuTh, uto AC + CD > AD.

[loBropum Haie paccyxzaeHue OoJiee QopMalib-
Ho. [lo HepaBenctBy Tpeyrosibhuka, AB + BC >
> AC. IlpubGasisist k odeum uvacrssm CD, BujuM, uto
AB + BC+ CD > AC + CD. C apyroii CTOPOHBI, IO
HepaBeHcTBY Tpeyroyibhuka AC + CD > AD. <

48. Jlokaxxute, 4TO B TPEYTOJIbHUKE J1100asi CTOPOHA
MEHbIIE TOJIOBUHBI NIEPUMETPA (CYMMBI CTOPOH).

> 31ech ylI0OHO ODO3HAUUTH CTOPOHBI TPEYIrOJib-
Huka OykBamu a, b u c. Torjga noaynepumerp Oyjer
(a+ b+ c)/2 v Ham Ha/I0 JOKA3ATh, UTO CTOPOHA Tpe-
yroJibHUKa (11yCTb @) MEHbLIE, TO €CTb YTO

<a+b+c
3 .

Yno0Hee yMHOXUTH 00€ YacTU HEPABEHCTBA HAa 2 U JI0-
Ka3blBaTh, 4TO 2a < a + b + ¢. A 5To NOHATHO, IO-
CKOJIbKY @ < b + ¢ 110 HepaBeHCTBY TPEyroJibHUKA U
ocraérest j100aBUTh @ K 00euM yacTsM. <l

49. Jlokaxxure, 4TO B UETHIPEXYTOJIbHUKE JII0OAst
JIMaroHaJib MEHbIE MOJIOBUHBI MepuMeTpa (CyMMBI Ye-
TBIPEX CTOPOH).

> IlycTb auaroHasb 4YeTBIPEXYTOJIBHUKA CO CTOPO-
Hamu a, b, ¢, d paBHa x (cM. pucyHok). OHa pa3ouBacT
€ro Ha JBa TPEYIoJIbHUKA. 3alMILIeM JBa HEPAaBCHCTBA
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JUISL OTUX TPEYTOJIbHUKOB:
x<a+b; x<c+d.

Ecnu ux cnoxurs, nojryuurcst, 4ro 2x < a-+ b+c+d.
OcTaéTcs MoJeJINTh 00€e YacTH MOoIoJiaM. <]

50. [IByX3BEHHBII IIAPHUP COCTOUT U3 3BEHLEB JJIU-
HOI1 5 ¥ 3 cM, KOHIIBI KOTOPBIX COEJUHEHBI TaK, YTO MO-
TYT BpalllaTbCsl JPYr OTHOCHUTEJIBHO Jpyra (CM. pHUCY-
HOK). Kakoe paccrosiHne (MUHUMaJIbHOE M MAaKCHMAJIb-
HOE) MOXET ObITh MEXY APYTMMH KOHIIAMH?

> Bompoc MOXHO c(OpMYyJHpOBaTh Tak: B Ka-
KUX IIpe/iesiax MoXeT MeHsitbest paccrostine AC, ec-
im AB = 5, BC = 3? HepaBeHCTBO TpeyrosibHUKA
roBoput, uTo AC He MoxeT ObITh Oosbiiie AB + BC =
= 543 = 8 cM. DTO 3HAUEHHE JOCTUTAETCS, €CJIA
Touku A, B, C niexxat Ha OJIHOM NPsIMOiL (B YKa3aHHOM
nopsizike). Mtak, makcumasibHoe 3Hadenue AC ectb 8.
C xpyroit croponbl, paccrosiue AC He MOXeT ObITh
MeHbllle 2, Tak Kak B 3ToM ciaydae AC + CB 6b110 6B
MeHblle 2 + 3 = 5, 4TO IPOTUBOPEYUT HEPABEHCTBY
AC + CB > AB. MunumasibHOe 3HayeHue AC = 2
nocruraercst, korga C Jiexut Ha orpeske AB. <

HarsisiiHO TO MOXHO TMOSICHUTH TaK: €CJIM TSIHYTh
32 KOHLbI 1IAPHMPA, CTapasiCh MAaKCMMAJIbHO Pa3BECTH
UX YT OT Jpyra, TO OH MOJIHOCTBIO PAacKpOETCSI, OT-
pesku AB u BC 6yayT npojospkath Ipyr Apyra u pac-
crosiuiue AC Gyzer paBHo 8. HanpoTuB, ecjiv Mbl Iibi-
taemcst npubI3uTh C K A HACKOJIbKO BO3MOXHO, TO C
Oy/er nHa orpeske AB. Ilpu stom AC Gyzer paBHo 2.

51. Yersipe joma A, B, C u D pacnoJioxeHbl B
BEPIIMHAX YETBIPEXYTOJIbHUKA (CM. PUCYHOK). [1e HyX-
HO BbIPbITH KOJ10/1e1] X, 4TOObl CyMMa PacCrosiHUil OT
HEro JI0 YeTHIPEX JOMOB ObLIa HaUMEHBIIEiH?

D> Eciin 3a00TUThCSI TOJIKO O KUTEJISIX JIOMOB A
n C, 3abbIB 00 MHTEpecax xwuteneit B u D, To ontu-
MaJIbHBIMHU OyayT Toukn X Ha oTpeske AC (M ¢ TOUYKH
3perust cymmbl AX + XC oHM Bce OIMHAKOBO XOPO-
1M). AHAJIOTUUHBIM 00Pa30M, C TOUYKU 3PEHUSI CyMMbl
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BX + XD onruMaiibHbIMU SIBJISIIOTCSI TOYKM OTpe3Ka
BD. Tem cambim Touka nepeceyenuss AC u BD sBns-
eTcsl ONTUMAJIBHOI BO BCEX OTHONICHUSX: /ISl HeE obe
cymmbl AX + XC u BX + XD npuHuUMaloT MUHUMAJILHO
BO3MOXKHbIC 3HAYCHHUSI, U, CJICIOBATEJBHO, 00LAs CyM-
ma AX + BX + CX + DX raxxe MuHMMaJIbHA. <]

52. Buyrtpu tpeyrosisHuka ABC B3sta Touka D.
Hoxaxwre, uto AD + DC < AB + BC.

> UroObl penmrth 3Ty 3aj1a4y, C/ICJIAEM, KaK roBO-
PAT, O0OnoNHUMeNbHOe NOCMpOoeHUe: TIPOJOJIKUM OT-
pesok AD 3a Touky D 110 mepecedeHus cO CTOPOHOM
BC. Hazosém Ttouky nepeceuenust E. Tenepb Bo3b-
mém AE + EC B xayecTBe IPOMEXYTOUHON BEJIMUYUHBI
Juist cpahenst. [yts A—B—C umnnee nytn A-E-C,
Benb yuactok E—C y uux obumit, a AB + BE nnun-
Hee AE 1o HepaBeHCTBY TpeyroJibHuka. [lanee, myTh
A-E-C pnunnee nytu A—D—C, TOCKOJIbKY Y4acCTOK
A-D y nux obuwit, a DE + EC > DC. <«

53. Jokaxkute, 4TO JJIMHA JIOMAHOM JIMHUU (HeTlpe-
PBIBHOV JIMHUM, COCTABJICHO W3 HECKOJILKAX OTPE3KOB)
HE MEHBIIE PACCTOsiHMSI Mexkay €€ koHuamu. (Takum
00pa3oM, TpsIMOi ITyTh BCETAa KOpoye HENpsIMOTro.)

D> Bynem cnpsiMJIITh Halll MyTh TOCTENEHHO. Bosb-
MEM KaKoW-TO y4YacTOK NyTH M3 JBYX 3BeHbeB PQ u
QR u 3amenum yuactok P—Q—R Ha ortpesok P—R.
ITo HepaBEHCTBY TPEYTOJIBHUKA ITyTh COKPaTUTCS, a KO-
JIMYECTBO 3BEHBEB JIOMAHON yMeHblmtcst Ha 1. TTocie
HECKOJIBKUX TaKUX COKPAILEHUI MBI ¥ IOTy4UM TIPSIMOi
nyTh. <

54. MHOroyro/ibHUK paspesajy o NpsSMOX Ha JiBe
yacTu. JIOKaXHTe, 4TO NMEPUMETP KaXIOH W3 vacTei
MEHBILIE IIEPUMETPa UCXOIHOTO MHOTOYTOJIbHUKA. (Ipy-
TMMH CJIOBAMH, €CJIM OTPE3aThb OT OyMa>KHOI'O MHOIO-
YTOJIbHMKA KyCOK, CAEJIaB MPSMOM Paspes, TO €ro me-
PUMETP YMEHBILINTCSL. )

>> [lepuMeTp KaXkJI0il M3 dYacTeil OTIMYAETCS OT
TIOJTHOTO TIEPUMETPA MCXOJJHOTO MHOTOYTOJIbHUKA TEM,
YTO JIOMaHBbI y4YacTOK IMyTH 3aMeHEH Ha npsimoil. Ot
9TOrO HEPUMETP MOXKET TOJIBKO YMEHBIIATHCS. <
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Ora 3a7aua TpedyeT HEKOTOPOro 1osicHeHusi. Booo-
1e TOBOPSL, IpsIMast MOXET [EJIUTh MHOTOYTOJIbHUK He
Ha [IB€ YacTH, a Ha TPU WU Jaxe Oosblie (CM. PUCY-
HOK). Takue MHOrOYroJIbHUKM Ha3bIBalOT HEGbINYKIlbl-
mu. Ho 1 B 3TOM cjlyyae HepuMerp Kaxoi yactu (110
TEM K€ NPUYMHAM) HE OOJIbLIEC TIEPUMETPA UCXOAHOTO
MHOI'OyTOJIbHUKA.

MOXHO TO-pa3HOMY OOBSICHSATH, YTO TaKOE€ Bbl-
MyKJIbIii MHOIOYTOJIbHUK. BOT HECKOJIbKO BapUaHTOB:
MHOI'OYTOJIbHUK BBIIYKJIbIH, €CJIn

® BCSIKMIT OTPE30K, COSAMHSIIONINI TBE TOUKH BHY-

TPU MHOTIOYT'OJIbHUKA, LIEJIMKOM JISKUT B HEM;

® MHOTOYTOJIbHUK JIEXKUT 10 OJHY CTOPOHY OT
JII000i TIPSIMOiA, TPOBEIEHHOI IO €0 CTOPOHE;

e Bce yIJibl B HEM MeHblie 180°;

® €r0 MOXHO BbIpe3aTbh W3 Oymaru, paspesast e€

1O TIPSIMBIM.

VHTYUTUBHO SICHO, YTO BCE 3TH CBOICTBA OIMHCHI-
BalOT OJIHM U T€ € MHOTOYT'OJIbHUKU (KaK TOBOPSIT
MaTeMaTUKU, IKGUBAIEHNMHbI), HO CTPOro JOKa3aThb
9T0 (U Jaxe chopMyJIMPOBaTh) COBCEM HE IPOCTO.

55. OauH BBINYKIIBIA MHOTOYTOJIBHUK JIEKUT BHY-
TpU Apyroro. JloKakute, 4To IEPUMETP BHYTPEHHEIO
MHOTOYT'OJIbHUKA MEHBIIE NTepUMeTpa BHEIIHETO.

> BHYTpEHHUII MHOI'OYI'OJIbHUK MOXHO BbIPE3aTh
U3 BHEIHET0, MPOBO/Isl pa3pessl Mo cropoHaM. Kaxiblit
M3 TaKWX Paspe3oB OTPE3acT OT OCTAIOUIErocss MHOTO-
YrojbHUKa KYyCOK MU (Kak Mbl BUJEJHU B 3ajadye 54)
YMEHBIIAeT IEPUMETP, TIOKa B UTOTe HE TIOJTYIUTCS BHY-
TPEHHUII MHOI'OYT'OJIbHUK. <

Emé HeckoJIbKO 3ama4

56. MoxxeT 111 B TpeyroJIbHUKE CTOPOHA OBITh BABOE
OoJibllle APYroil CTOPOHBI M BJBOE MEHBLIE TPEThEir?
[OtBeT: x/2 4+ x < 2X, HET.]

57. TpéEx3BeHHBIIl LAPHUP COCTOUT U3 3BEHBEB U~
Hoit 2, 5 u 8 cm. Kakoe paccrosiHue (MMHUMaJbHOE
U MaKCUMQJIbHOE) MOXET ObITb MEX]y €ro KOHIIaMu?
[OtBet: 1, 15.]
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58. Jlokaxure, 4TO B YETHIPEXTOJILHUKE CyMMa JMa-
TOHaJIeil MEHBILIE IIepUMETPa (CyMMBI CTOPOH).

59. Buyrtpu rtpeyroJibauka ABC B3sita Touka X.
Hoxkaxwute, uyto cymma paccrostauii XA + XB + XC
He MEHbIIIe MTOJIOBHHBI NIEpUMeTpa TpeyrosibHuka. (Boc-
noJib3yiirech HepaBeHcTBoM XA + XB > AB u anaio-
TUYHBIMH. )

60. OquH BBIIYKJIbIA YETBIPEXYTOJILHUK HAXOIUT-
csl BHYTpU JApyroro. Moxker Jii cymMMa jauarosaeit
BHYTPEHHETO 4ETHIPEXYTOJIbHUKA OBITH OOJIBLIE CyM-
MbI JMaroHajeil BHerHero? (Moxer, 0COOEHHO eciiu
y BHEIHEro OJHAa JWaroHalb IJIMHHAS, a Jpyras —
KOPOTKAsl. )

61. YTBepx/JeHUE 3aJaud 52 SBISIETCS TPOCTBHIM
cresictBueM 3aqaun 54. [ouemy? (MeHbIIMIA TPEYTOITb-
HUK MOXHO IOJIyYUTh W3 OOJIBIIETO0, OTPE3aB KYCOK
JABAXK/IBL. )

62. MoxeT Jiu mpsiMasi MEpPeceKaTh BCE CTOPOHBI
HEBbIYKJIOro 4-yrosbHuka? [OtBer: [a.]

63. Moxer Ju OpsiMas IepecekaTh BCe CTOPOHBI
HEBBIIYKJI0ro S-yrosbauka? (HeT: Mbl He MOKeM IISITh
pas3 MepeiiT IPSIMYIO KaHABY U BEPHYTHCS B UCXOJHYIO
TOUKY. )

64. [IBe yepenaxu, Belyliasi U BeAoMasl, MOJI3YT MO
mwiockoctu U3 A B B. OHM HOJI3YT 110 OYEPE/In: CHAYAIA
Be/lyllast IIpoIoJI3aeT KaKOe-TO PACCTOSIHUE, II0TOM Be-
JloMast IPOIOJI3AET KAKOE-TO PACCTOSIHUE IO NPSIMOM B
CTOPOHY BeJylleit, OTOM Belyllasi CHOBA IOJI3ET Ky/a-
TO, 3aT€M Be/lOMasl MOJI3ET B CTOPOHY Belyllel, U TaK
najiee. Hakonerr, o0e onu nonosizaior 1o B. ITokaxure,
9TO Be/IOMast Yeperaxa MporoJisia He OOJIbIe, YeM Be-
aywast. (Besmunna (nyTh 11epBoii uepenaxu) — (myTh
BTOPOI1 uepenaxu) — (PacCTOSIHUE MEX/Y YepeIaxaMu)
MOXET TOJIbKO YBEJIMYMBATHCSL. )

YTBeprkaeHue 3Tol 3a1auu chopMyJipoBall (6e3 1okasza-
TeJiberBa) Toscroit («BoitHa u Mup», ToM 4): «...elE apyras
npwﬂ/ma HpeﬂCTaB.ﬂﬂﬂaCb KyTyBOBy JUJIsI 3aMC/IJICHUST J1IBUYKC-
HUSI BOWCK U J1J1s1 BbDKUTaHUS. L[enb Pycckux BOWCK OblJTa —
caenoBanue 3a (ppaniysamu. [lyTs ¢paHily30B ObLT HeHsBe-

22



CTEH, U [IOTOMY, YeM OJIMKE CJIEI0BAJIA HALIM BOWCKA IO IIsl-
TaM (paHIly30B, TeM OOJIblIe OHU MPOXOIIJIM PACCTOSHYISL.
Tosbko clieyss B HEKOTOPOM PaCCTOSIHUM, MOXKHO OBUIO TI0
KparyaiilueMy ImyTd HepepesblBaTh 3Ur3aru, KOTOpble Je/1ajlu
(ppaniLy3bL.»

65. o oiHy CTOPOHY OT HPSIMOIT PaCHOJIOXEHBI JIBE
Toukn A 1 B Ha pasHbIX paccTosHUAX oT He€. Kak Haii-
TH Ha MIPSIMOIA TOUKY X, JIJIST KOTOPOI PasHOCTb MEXIy
PACCTOSIHUSIMU JI0 3THUX JBYX TOUEK MAaKCUMaJibHa?
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4. PasHble purypsi

HBe reomerpuyeckue GUrypbl (TpPeyroJbHUKH,
YETBIPEXYTOJIbHAKU U JIP.) CUUTAIOTCS PABHbIMU, €C-
JI OHM UMEIOT OJIMHAKOBYIO (pOPMY U pasMep, TO €CTh
€CJI OHM MOT'YT OBITh COBMEILIEHHI IPYT C IPYTOM Ha-
JoxenueM. [lpu sToM urypy paspeiaercst nepeBo-
paumBaTh, TaK 4TO, Harmpumep, OykBbl R u 9 cunta-
10TCSI PaBHBIMHU.

66. YroJloK, COCTaBJICHHbI U3 3 KBaJpaTOB, MOX-
HO paspesaTh Ha 2, 3 u Ha 4 pasHble yactu. Kak 510
cleaTn?

D> Ha sBe paBHBIC YacTH paspesarth JIErKO: J0CTa-
TOYHO COCAUHUTHb yIJibl (CM. pucyHok). EwE npoue
paspesaTh Ha TPU PaBHBIE YaCTH — Ha TPH KBaJpaTHKa.

CioxHee pa3pe3aTh YroJloK Ha 4 paBHBIE YacCTH, HO
U 5TO BO3MOXKHO: MOJTYYUTCS YETHIPE YIOJIKA IOMEHbLIE
(cM. pucyHok). <

JIBe (urypel, paBHbIE TPeTbeil, PaBHBI MEX]Y CO-
H 00ii.

67. Kax ¢ omo1ipio 3TOro CBOMCTBA IPOBEPUTH pa-
BEHCTBO (pUryp Ha JIByX PUCYHKaX B KHMXKKE (HE BbIpe-
3as (PUryp U3 KHIDKKH)?

> CpucoBaTbh OJJMH PUCYHOK Ha IIPO3PAYHYIO IJIEH-
Ky (KaJIbKy) U CPaBHUTb C JPYyTUM. <

68. PaspexnbTe TPEyroJIbHUK Ha PUCYHKe Ha 4 paB-
HBIX TPEYIOJILHUKA.

> J1OCTaTOYHO COEMHUTH MEX]Y COOOI cepeanHb
€ro CTOpOH. <

69. PaspexxbTe KBaJpaT Ha PUCYHKE HA YETBIPE PaB-
HBIC YaCTH TaK, YTOOBI KaX/as W3 HUX COAEPXKaja To
OJJHOMY 3allITPUXOBAHHOMY KBaJIpaTHKY.

> CM. puUCyHOK. <I
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Emé HeckoJIbKO 3a1au

70. PaspexbTe (Urypy Ha PUCYHKE Ha J[B€ PaBHbIC
yacTu. A Kak paspesaTh e€ Ha TpU paBHble yacTu? (JIu-
HUM paspesa He 00s3aHbl IPOXOAUTD 110 CTOPOHAM KJIe-
TOK.)

71. CuUMBOJI UHb-SIH COCTOUT U3 JIByX PaBHBIX (hu-
ryp — OeJioii u 4épHoil. BMecTe oHM 00pasyloT Kpyr.
Kak paspesars opHy u3 3Tux (uryp Ha 7 paBHBIX Ya-
creit? (Ecyi BBI JOTalamnch, Kak 3TO CIeaaTh, TO JETrKo
paszpexete e€ Ha J000E YKMCIO PaBHBIX YacTeid.)

72. Hexoropble (UIrypbl MOKHO HOJIOKUTh HA CBOE ”
MECTO HECKOJIbKIMH criocobamu (HampuMmep, TPeyroJib- @
.

HUK Ha pucC. (a) MOXHO OCTaBUTb KaK €CTh, a MOX- @ ®) ©
HO TIOBEPHYTh BOKPYT BEPTHKAJIbHOM OCH — BCETO JBa
crocoda), HEKOTOpble — TOJbKO OJHUM (b). CkoJib- & @
KUMH CHIOCOOAMM MOXKHO TOJIOKUTh HA MECTO (PUrypblI

. (d) © ()
pucyHkos (c), (d), (e), ()?

73. KBagpaT MOXHO pa3pe3arh Ha JBE PaBHbIC 4a-
CTM pasHbIMU criocobamu. [lBa criocoda HoKas3aHbl Ha
pUCYHKe ([0 JUArOHAJM W IO JIMHWHU, COEJUHSIOIICH
CEepeIMHBl IPOTUBOIOJIOKHBIX CTOPOH). A MOXHO JIA
paspe3aTh KBaJpaT Ha [BE PaBHbIC YacTH IPSIMOM, HE
IIPOXOJSIEH HU 4epe3 BEPIUMHBI, HA YEPE3 CEPEeIUHbBI

CTOpPOH? %

74. TIpoBeuTe HA PUCYHKE IIPSIMYIO, KOTOpas pas- %
JICJIMT HA JIBE PABHBIE YaCTH M KBAJAPAT, U KPYT.

75. Paspexbre Gurypy Ha puCyHKe Ha [IB€ paBHbIE
YaCTH.

25



5. Ilpu3Haku paBeHCTBa
TpeyroJIbHUKOB

B paBHBIX TPEYyroIbHMKaX pPaBHbI (COOTBETCTBEH-
HbIE) CTOPOHBI U YTJIBL.

UToObl yOEUThCSI B PABEHCTBE JIBYX TPEYTOJIbHU-
KOB, HE HAJI0 CBEPSITh 8C€ CTOPOHBI U YIJIbI — MOX-
HO BOCIIOJIb30BATHCSI OTHUM U3 NPU3HAKO8 PABEHCMEA
mpey20nbHUKOB.

Ilepguiii npusHnak: no 08ymM CMOpPOHaM U yaity
meoncdy Humu. Tpeyromvuukn ABC u Ay Bi G pas-
Hbl, ecsu AB = A;B;, AC = A;C, u ZBAC =
=/BiAG.

Bmopoii npusnak: no cmopore u npumvikarouum
K Heii 08ym yenam. Tpeyroavhuuku ABC u A;Bi G
paBHbl, eciu AB = A By, LA= /A, LB = ZB.

Tpemuii npusuak: no mpém cmoponam. Tpe-
yrojbuiku ABC u A;B;Cy paBubl, eciu AB =
=A1B,, AC = AG, BC = B G.

Ha pucyHkax Moka3aHbl T€ AJ€MEHTHI TPEYTOJIbHU-
Ka (CTOPOHBI U YIJIbI), KOTOPBIE HY)XHO CBEPSITh, YTOOBI
BOCIIOJIB30BAaThCSI ATUMH MPU3HAKAMU PaBEHCTBA Tpe-
YTOJIBHUKOB.

HarssiqHoe oOBsiCHEHWE, TOYeMy STH MPU3HAKK BEPHBI,
COBCEM IPOCTO /TSI [IEPBOrO U BTOPOrO MPU3HAKOB U HEMHOTO
CJIOKHEE TSl TPETHETO.

Ilepeuviii npusnax. Tlo npeanosoxkennio yrisl A u A,
paBHbl. COBMECTUM HX JIPYT C JPYroM TaK, YTOOBI OTPE3OK
AB nowén Baoss Ay By, a AC — Bnosb A, C;. Tockosbky
AB = A;By, to toukn B u By npu takom HaJIO)EHUM CO-
BraayT. AHajsornuHo Toukn C u C) TOXKe COBIAAYT. 3HAUMT,
BCE TPH BEPLIMHbI TPEYTOJbHUKOB COBMECTSITCSL.

Bmopoii npusnax. Hajioxum cropoHy AB Ha pashylo eit
cropony A; B, nmpuuém Tak, 9ToOBI TOUKa A HAJIOXMIaCh Ha
A, Touka B nanoxunace Ha B;, a toukun C u C; okaszaauch
1o ojiHy cropony or AB. Torza B cuily paBeHcTsa yrjios A
n A; npsmast AC nHanoxurcst Ha A, C; (XOTs MBI MOKa He
3HaeM, coBMectsiTcst it Toukn C u ). Tlo aHaJIOru4YHbIM
npuunHam npsimasi BC najoxurcst va By Cy. 3Hauut, TOouKa
C, B koTopoii nepecekatotcs npsimbie AC u BC, Hamoxurcst
Ha Touky Cj, ¥ TPEYTrOJbHUKU COBMECTSTCS.
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JUisi mpembveco npusHaka HaM HOHAJO0UTCSI BCIIOMO-
raTeJIbHOE 3aMeyaHue: eCJId B TPEYTOJIbHHUKE JBE CTOPOHBI
PaBHBI, TO U INPOTHBOJIEXKAIME MM YIVIbl paBHbl. (Takoil
TPEYIOJIBHUK Ha3bIBAIOT pasHobedpeHHbiM.) B camom jese,
nycts B Tpeyrosibiuke ABC cropount AB u AC paBHbIL.
I[lepeBepHEM €ro Tak, 4ToObl Touka A HaJ0XHUJAch Ha Ce-
0s1, HO cropoHa AB nouuia no AC u Hao6opor. ITockosibky
AB = AC, 10 Touka B manoxurcs Ha Touky C 1 Ha0OOPOT.
3HauuT, yroa B coBmecturcs ¢ yrinoM C, TO €CTb OHU PaBHBI.

Ternepp yske MOKHO IIEpEiTH K TPeTbeMy NPH3HAKY pa-
BEHCTBa TpeyrosibHUKoB. [IpunoskuM Tpeyrosbhuku ABC u
A1 B C, apyr k npyry croponamu AB u A; By Tak, urooer C
n C; oka3zaymch 1o pasHble cTopoHsl. Tpeyromsunku ACC, n
BCC, paBHOGeIpeHHBIE, TTO3TOMY OAMHAKOBO O0O3HAUCHHBIC
Ha PUCYHKE YIJIbl paBHbI. CJIOXKUB KX, HOJIy4uM, 4To yribl C
u C; paBHBI, OCTAaETCsl BOCIIOJIB30BAThCS IEPBBIM MPU3HAKOM.

OTH OODBSICHEHUs] He SIBJISIOTCSI «CTPOTHM JIOKa3aTeJlb-
CTBOMY», KaK TOBOPSIT MaTEMAaTUKH, HO TeM HE MEHee JOBOJILHO
yOeIuTesbHbI.

76. B 4yeTbIpEXYrosIbHUKE TOYKA [IEPECEUEHUs! Jua-
TOHAJIEH NEIUT KaX/Aylo W3 HuX nomnosaMm. Jlokaxwre,
YTO TPOTUBOMOJIOKHBIE CTOPOHBI ATOTO YETHIPEXYTOJIb-
HUKA PaBHBI.

> [lyctb ABCD — naHHbBIA 4eThIPEXYTOJIbHUK, a
O — Touka mepeceveHusl ero JuaroHaieil. OTMmeTum
Ha PHUCYHKE Iapbl PaBHBIX O YCJOBUIO OTPE3KOB —
O/IHy Iapy O/AMHAPHON YEPTOUYKOM, APYryl0 — JBOWA-
Hoii. KpoMe Toro, oTMETUM BEepTUKAJIbHBIE (U, CIE/IO-
BaTesibHO, paBHble) yriibl AOB u COD. Tenepb ecthb
BCE YCJIOBUS Ul NPUMEHEHHUsI NIEPBOrO MpH3HAKa pa-
BeHcTBa K Tpeyrosibiukam AOB u COD (518e cTopoHbl
u yros mexay Humu). W3 paBeHCTBA 3TUX TPEyroJib-
HUKOB 3akmiodaeM, uto AB = CD. PaccmoTtpeB aBa
JIPYTUX TpeyrojibHUKa (Kakux?), aHaJIOTUYHBIM OOpa-
30M yoexaaemest, uro BC = AD. <

77. Ha npopoJokeHun cropoHsl AB TpeyroJibHuka
ABC 3a Touky A B3sta Touka D, npnmuém AD = AB.
Ha npopomxennu croponst AC Tpeyronsauka ABC 3a
Touky A B3sra touka E, npuuéMm AE = AC. Haiinure
paccrostiuie Mexxy Toukamu D u E, ecim BC = 5.
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> Ora 3aJa4a PEIIACTCSI HOUTH TAK K€, KaK HPE/Ibl-
aymast. [o ycrnosmio B Tpeyromsaukax ABC u ADE (B
KOTOPOM HaJIo MpoBecTU elié cTopoHy ED) paBHBI 1O
nBe cropoubl: AB = AD, AC = AE. Yrunt BAC u
DAFE sBsioTCsi BEpTUKAJILHBIMU, U [IOTOMY TOXE PaB-
Hbl. [10 MepBOMY MPU3HAKY PABHBI U TPEYTOJLHUKH, TaK
yro ED = BC =5. <

78. B tpeyrombauke ABC mennana AM (oTpesok,
coefuHsIoOMMi BepimHy A ¢ cepeauHoil M CTOPOHbBI
BC), mponomkena 3a Touky M Ha paccToOsHUE, paB-
Hoe AM. Haiiaute paccTosiHEE OT HOJIy4eHHOM TOUKH
no touek B u C, ecim cropount AB u AC pagHbl co-
OTBETCTBEHHO 5 U 4.

> Ilycrb N — KOHell HpPOJOJDKEHHON MEMaHbl,
Tak yro N Jexut Ha mpomovkenmn AM 3a Tou-
ky M u AM = MN. Torga B 4eThIPEXYroJbHUKE
ABNC nvaroHay JesITCSl TOUKOM IepecedeHus! Mo-
H0JIaM, TaK YTO MOXHO COCJIATBCSI HA YK€ PELUEHHYIO
3aj1a4y W yBUJETb, YTO I[POTHBOIOJIOKHBIE CTOPOHBI
YeTHIPEXYTOJIbHIKA paBHBI, TO ecTh NB = AC = 4,
NC=AB =5. <

79. Jlokaxnte, 4T0 B IPOU3BOJLHOM TPEYTOJIbHUKE

ABC menuana AM He MPEBOCXOUT TIOJIYCYMMBI CTO-
pou AB u AC.

> Ham Hamo mokas3aTh, 9TO y/ABOCHHAsI MeJMaHa He
npeBocxoaut cymmbl AB 4+ AC. B npepiiylieit 3a/1aue
Kak pa3 Obuia nocrpoeHa yjsoeHHasi mejmana AN, Ko-
Topast OpUTa CTOpOHOI TpeyroarHuka ABN, nBe npy-
rie croponsl kotoporo AB m BN = AC. Ocraércs
COCJIaThCsl Ha HEPABEHCTBO TPEYTONbHUKA. <]

80. Tlosb3ysich NMEpBbIM IPU3HAKOM PaBEHCTBA Tpe-
YTOJIBHUKOB, JIOKQKUTE, YTO B /IBYX PaBHBIX TPEYTOJIb-
HHMKAaX MEUAHbI, IPOBE/ICHHBIC K COOTBETCTBEHHBIM CTO-
pOHAM, pPaBHBI.

> TMycrs ABC n A’B'C’ — 5ti TpeyroJibHuku
(paBHBIE CTOPOHBI M YTJIbI 0OO3HAUYEHBI OIMHAKOBBHIMU
OykBamu), AM u A’M' — npoBenénnbie B HUX Me/IU-
anbl (Tak uto M — cepeauna BC, a M’ — cepenuna
B'C"). locmotpum Ha tpeyrosbanka ABM v A’B'M'.
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B Hux pasubl yruisl B u B', cropoust AB u A'B’, a rak-
e croporsl BM w B'M’ (kak 10JIOBUHBI PaBHBIX CTO-
pon BC u B'C’). TloatoMy 5T TpeyroJibHUKH PaBHbI
10 IIePBOMY NPU3HAKY, U COOTBETCTBEHHbIC CTOPOHBI (B
TOM YHCJIE T€, KOTOPBIE SIBJSIOTCS ME/IMAHAMU) PABHBIL.
3aMETHM, YTO MbI C TEM K€ YCIIEXOM MOLJIN Obl HUC-
nosib30BaTh Tpeyronbiauku AMC u A’M'C'. <

81. TloJsb3ysicb BTOpPBIM IPU3HAKOM PABEHCTBA TpeE-
YTOJILHUKOB, JOKAXWTE, YTO B JIBYX PABHBIX TPEYTOJIb-
HUKaX OMCCEKTPUCHI, JICJISIINE COOTBETCTBEHHBIC YTJIbI
TIOTIOJIaM, PaBHBI.

> (B 3amaue mA€r peub, KOHEUHO, 00 OTpe3Kax
OMCCEKTPUC 10 MPOTUBOINOJIOXKHOI cTOpoHbL.) IlycTh
AD u A'D’ — rakue orpesku. Ciiejlysi PELICHUIO 1Ipe-
JBIIYIIEH 3a/1a9M, PacCMOTPUM TpeyroJbHUKu ABD u
A’'B'D' — B uux pasusl cropoust AB u A’'B’, a Tak-
e yriabl B u B'. Kpome Toro, yroa DAB pasen yriy
D’'A’B’, 1ak Kak OHU COCTABJISIOT TIOJIOBMHbI PAaBHbBIX
yrioB CAB u C' A’ B'. Ocraérest BOCIOJIL30BATHCS BTO-
PbIM MPU3HAKOM PABEHCTBA TPEYTOJIbHUKOB. <]

82. B ueThIpEXyrosibHUKE MPOTUBOIIOJIOXKHBIE CTO-
POHBI MOMAPHO PaBHBL. JlOKaXUTE, YTO TPOTUBOMOJIONK-
Hble yryibl B HEM paBHbl. (Takue 4eTbIPEXYroJIbHUKK
Ha3bIBAIOTCSl NAPANEN02PAMMAMU U MBI K HUM ellé
BEpHEMCSI).

> Iycts ABCD — takoit yetbipéyroJibHuk. [Ipo-
BenéM B HEM auaroHash, Harmpumep, AC. OHa paso-
ObeT ero Ha asa tpeyroipHuka ABC u ADC, x ko-
TOPHIM MOXXHO MPUMEHHUTH TPETHil MPU3HAK paBEHCTBA
TpeyrosibiukoB — cropona AC y Hux oOiias, a jBe
JIPYTue 1apbl CTOPOH PaBHbI 110 YCJIOBMIO. 3HAUUT, PaB-
HbI M BCE YLJIbI, B YaCTHOCTH, W yIuibl B u D.

AHaNOTMYHOE paccy/ileHue (C KaKUMU TpeyroJib-
HUKAMU?) TOKa3biBaeT, 4To yriibl A u C paBHbL <

83. Tpu Oankm coeamHEHbl OOJTAMU 110 KOHLIAM
(cM. pucyHok). [TosmyyeHHast KOHCTPYKIUS OYAET SKECT-
KOIi, XOTsI BOKPYT OOJITOB OaJIKM MOTYT IIPOBOPaYNABATh-
cst. Kakoil nmpusHaK paBeHCTBa TPEYTOJILHUKOB SIBJISIET-
csl TOMY IPUYNHOMN?
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D> Bajiku SIBJISIIOTCS CTOPOHAMM TPEYroJIbHUKA, a
OOJITBI — ero yrjaMu. Bo3Mo)XHOCTb BpallleHUS! B TOU-
Kax KpEIUIEHHs O3HAYaeT, YTO YIJIbl TPEYroJIbHUKA He
(bukcupoBaHbl. 3aTO JUIMHBI CTOPOH — PACCTOSIHUS
MEXy OTBEPCTUSIMU B OaJIKaX — MEHATbCS HE MOTYT,
M TPETUil NPU3HAK PABEHCTBA TPEYrOJbHUKOB rapaHTH-
PYET, UTO YIJIbl TOXE MEHSIThCS HEe MOTYyT. <]

84. BepHo sim Takoe yTBEPKICHME: €CJIM B JBYX
yeTipéxyrodbaukax ABCD u A'B'C'D’ cootsetcTBy-
fomue cropousl paBubl (AB = A’B’, BC = B'C' n
T.J1.), TO YETbIPEXYTOJILHUKU PaBHbI?

> BcroMuHas npesiyniyto 3aady, MOxHO cop-
MYJIMPOBaTh BOIPOC TaK: Oy/eT JIM XECTKUM LIAPHUP-
HbIi YeTBIPEXYTo/IbHUK? Cpasy SICHO, UTO HET — B3sIB-
HINCh PYKAaMM 32 MTPOTHBOIOJIOKHBIC BEPUIMHBI, MOXHO
C/IBUTaTh MX W pa3iBurath. Ha prcyHke mokasaHbl /1Ba
TIOJIO>KEHUST LIAPHUPOB — [IBA PA3INYHBIX UYETHIPEX-
YTOJIbHAKA C COOTBETCTBEHHO PaBHBIMM CTOPOHAMH. <]

Bce Tpu mpusHaka paBeHCTBa TPEYroOJIbHUKOB MMe-
10T OIMH M TOT K€ OOIWil BU/I: TPEYTOJLHUK OIpe/e-
JISIeTCS HEKOTOPBIMUA TPEMSI DJIEMEHTaMH OJJHO3HAYHO.
(B nepBom NpHM3HAKe JTO [BE CTOPOHHI U YIOJl MEX-
Jly HUMM, BO BTOPOM — CTOPOHA U /iBa IIPUJICTAIOLIMX
yria, B TpeTheM — TpU cTopoHbl.) He ciemyer my-
MaTh, OJIHAKO, UTO STH TPU DJIEMEHTA MOTYT OBITH JIFO-
O6biMu. Hampumep, Mbl yBUIVIM JaJibliie, YTO TPU yIJja
HE OIPEC/SIOT TPEYTOJbHUK OJJHO3HAYHO — OBIBAIOT
TPEYIOJIbHUKK OJIMHAKOBOM (DOPMbI, HO Pa3HOI'O pa3me-
pa (cM. pucyHOK). Takne TpeyroJbHUKM Ha3bIBAIOT NO-
O00OHbIMU, I MBI K HUM €IlE BepHEMCS.

Bosnee xuTphiil mpuMep, Koraa TPEYroJibHUK He
OIIpeZIeIIeTCSI TPEMSI dJIEeMEHTaMu, T1aéT CJIeyIonias 3a-
Jlava:

85. IllpuBemure npumep TtpeyrosibiukoB ABC wu
AIBI Cl’ B KOTOPbBIX AB = AlBla AC = Al Cla
ZABC = ZA; B (i, HO KOTOpBIE TEM He MeHee He
PAaBHBI.

Dta 3a/1aua MOKA3bIBAET, YTO B [IPU3HAKE PABEHCTBA
TPEYTOJILHUKOB «I10 JIByM CTOPOHAM U YIJIy MEX/y HU-
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MH» HEJIb3sl IIPOIYCTUTb CJIOBA MedcOy HUMU: €CIld
PaBHBI YTJIBI, MPOTUBOJIEKAIIUE JBYM PABHBIM CTOPO-
HaM, 5TO He TapaHTHPYeT PaBeHCTBA TPEYTOJbHUKOB.

> HapucyeM octpslit yroa ¢ Bepumnoit B. Ha on-
HOI1 CTOPOHE BO3bMEM KaKyio-HUOYIb TOUKy A. Ha jipy-
TOii CTOPOHE C MOMOIIBIO IUPKYJISl HAWAEM JIBE TOUYKU
C u () Ha paBHoM paccrosituu ot A. Toraa Tpeyrosib-
Huku ABC n ABC; GynyT UCKOMBIMU. <

Ewmé HecKoJibKO 3ajau

86. JlnaroHaJib I€UT BBITYKJIBIA YETHIPEXYTOJILHUK
HA JIBA PaBHBIX TPEYrojbHUKA. JloKaxkuTe, 4TO mpyras
JMArOHAJIb JICJIUT YETBIPEXYTOJIbHUK JIMOO HA JBA PaB-
HBIX TPEYTOJIbHNKA, JIMOO Ha JBa paBHOOEIPEHHBIX Tpe-
YTOJIBHYIKA.

87. B uernipéxyrombanke ABCD mpoBenena aua-
rorasib AC. OKa3anoch, YTO «HAKPECT JIEKAIHE» yTI-
Jibl Opu 2ToM aumaroHaiu pasHbl: /BAC = ZACD,
/CAD = ZACB. [lokaxute, 4TO [IPOTUBOIOJIOXKHbBIE
CTOPOHBI YETHIPEXYTOJILHUKA PABHBI.
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6. PaBHOOeJpeHHbIE TPEYI0JIbHUKH

TpeyrosibHUK HA3bIBAIOT PAGHODEOPEHHbIM, €CIU
JIBE €r0 CTOPOHBI PaBHBI. DTH PaBHbIE CTOPOHBI Ha3bl-
BAIOT OOKOBbIMU CMOPOHAMU TPEYTONBHUKA, a Tpe-
TBIO CTOPOHY — €TI0 OCHOBAHUEM.

CJ10Ba «OCHOBaHUE» U «OOKOBBIE CTOPOHBI» CO3AI0T
BIEYATJICHNE, YTO OCHOBAHNE JOJKHO OBITH 00SI3aTeIIb-
HO HIDKHell (Ha pUCYHKe) CTOPOHOI TpeyrojbHHKa, a
OOKOBbBIE CTOPOHBI JIOJKHBI OBITH ClleBa M clipaBa. Ho
MaTeMaTUYECKUE TEPMUHBI, B3SIThIE U3 OOBIYHOIO SI3bIKA,
YacTO MEHSIOT CMBICI, U O3HAYalOT TOJIBKO TO, YTO Ha-
MIFICAHO B OMPE/IeJICHNH (A COBCEM HE TO, YTO TTOHNMAET
MOJ1 STUM HOPMAJIBHBIN UEJIOBEK B OOBIVHOIM ku3HM). B
JJAHHOM cjly4ae TpeOyeTcs JIMLIb PaBEHCTBO OOKOBBIX
CTOPOH, TaK YTO OCHOBAaHHWE BIIOJIHE MOXET OBbITb, CKa-
JKEM, BEPTUKAJIbHBIM.

B paBHOOEPEHHOM TPEYroJbHUKE YIJIBI IIpU
OCHOBAaHMM PABHBI.

Ecnu B TpeyrosbHUKe yIJIbl TIPM OCHOBAHWM PaB-
HBI, TO OH PaBHOOE/IPEHHBIIA.

OTu 1Ba YTBEPXK/ACHUSI MOKHO C(HOPMYJIMPOBATH TaK: yr-
JIbl, TPOTUBOJICXKAIIME PABHBIM CTOPOHAM TPEYTOJIbHUKA, PAB-
HbI; CTOPOHBI, IPOTHUBOJICKAIIME PABHBIM YIJIaM TPEYTOJIbHU-
Ka, paBHBI.

Vx MOYKHO paccMaTpuBaTh KaK YaCTHBIE CJIy4au JIBYX Hep-
BBIX MPU3HAKOB PAaBEHCTBA TPEYTOJILHUKOB M OOBSCHUTH TEM
3Ke CIOCOOOM.

IepBoe: ecsm tpeyrosibhuk ABC paBHOGEApEHHBIT 1
(ckaxxem) AB = AC, To mepeBepHEM €ro M HAJIOXUM Ha
ce0st Tak, 4TOOBI TOUKa A ocrajiach Ha MecTe, a ctopona AB
nouvia no AC — rorma AC mnoigér no AB. Tlockosibky
AB = AC, 10 Touku B m C HamoxaTcs Apyr Ha Jpyra.
(310 paccysk/IeHre Mbl YK€ TPUBOIIIIM, TOBOPSI O TPEThEM
NPHU3HAKE PABEHCTBA TPEYrOJIbHUKOB. )

Bropoe: nepeBepHEM TpeyroJibHUK U HastoxkuM BC Ha ce-
0Ost TaK, 4yT00bl B Hanmoxwmiocs Ha C 1 Ha06opoT. MBI Ipe/ro-
JIaraeM, YTO yIJibl IPY OCHOBAHWUM PABHbBI, HO3TOMY OOKOBbIE
CTOPOHBI HAJIOXKATCSI Ha ceDsl, M TOYKA WX MEepecedeHust —
BeplMHA A — OCTAaHETCsl HA MeCTe.
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88. B paBHOOEIPEHHOM TPEYroOJIbHUKE IPOBE/ICHA
Me/IMaHa, COSAMHSIONIAs CEPEANHY OCHOBAHHSI C IPOTH-
BOIIOJIOXKHOI BepUIMHOlM. JloKaXnTe, 4TO 3Ta MeIuaHa
SIBJISIETCST 8blcomotl (NMEPIEHANKYJ/ISIPHA OCHOBAHWIO) U
buccekmpucoil (JeJIUT yroJi MomoJiam).

> O603HauMM Halll TpeyroybHuK Yepe3 ABC (ocHo-
Banue BC, 6okoBbie cropoubl AB u AC). Meauana
AM coenmusier BepiiimHy A € cepeHON OCHOBaHMsI
BC. Ona et TpeyrosibHuMK Ha JiBe 1osioBuHbl ABM
n ACM. Jlerko BuzieTh, YTO ATH IMOJOBUHBI PaBHBI MO
TpeTheMy IpU3HAKy (OJHa CTOpPOHA OOIIasi, JIBE Jpy-
rve paBHbI, MOTOMY YTO TPEYTOJIbHUK PaBHOOEIPEH-
HBII, OCTaBIIAsICS Napa — HOTOMY 4TO MEJMaHa JACJUT
OCHOBAHME II0110JIaM). 3HAYUT, YIJIbl [IPU BepiinHe A
PaBHBI (MeMaHa SIBJISIETCS OWCCEKTPUCOIA). YTIIbl MPU
BepimHe M TOoXXe paBHBI U BMECTe COCTaBJisioT 180°,
3HAUUT, Kaxablii U3 HUX paBeH 90°. CienoBaresibHO,
Me/IMaHa SIBJISIETCST BBICOTOM. <1

89. Jlokaxure, 4TO B PaBHOOEAPEHHOM TPEYroJib-
nuke ABC (rne AB = AC) Ouccektpuca yria npu
BeplmHe (A) SIBJSICTCSI BBICOTOM, T.€. IEPHECHIUKYIISIP-
Ha cropone BC, n mejmanoi, r.e. jsesur cropony BC
TIOTIOJTaM.

D> O0o3HauuMm 31y Ouccekrpucy uepes AM. Tpe-
yrosbuuku AMB u AMC umelor paBHble YIVIbl 1IpU
BepumHe A (orpesesneHne OMCCEKTPHCH) M JBE Maphl
PaBHBIX CTOPOH OKOJIO ITHX YIJIOB (OJHa CTOpPOHA 00-
1asi, Be Jpyrue paBHbI, TaK KaK TPEYroJbHUK PaBHO-
OcPEHHbII). 3HAUUT, 110 IEPBOMY [IPU3HAKY OHU PaB-
Hbl. B yactHocTH, pasubl cropoust MB u MC, to ecrtb
OuccekTpuca sIBJisieTcsl MeraHoil. Kpome Toro, paBHbI
yIJI6I TIpH BepimHe M, kKoTopble B cyMMe paBHBI 180°,
3HAUUT, KOK/IbI U3 HAX paBeH 90°, Tak 4YTO OUCCEKTPU-
ca SIBJISIETCSI BBICOTON. <

Bripouem, ecsim npurJisiieThCsl, TO 3T 3a/1a4a B TOY-
HOCTH COBIAJaeT C MpebIIyIei. TaMm Mbl TOJKHBI ObI-
JIM JIOKa3aTh, YTO B PABHOOEJPEHHOM TPEYTOJIbHUKE Me-
JIaHa SIBJISIETCSI OMCCEKTPHCOlA, a ceifyac — YTO OHc-
CeKTpHca siBJsieTcs: Mequanoil. To ecTb B oboux ciy-
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yasix HaJo0 ObUIO JI0Ka3aTh, YTO OUCCEKTPUCA U MEAU-
aHa COBMAJAIOT, TOJBKO C(OPMYJIMPOBAHO 3TO OBUTO
no-pazHomy. (U emé Hamo ObUIO JJOKA3aTh, YTO ITU CO-
BIIaIaf0lMe OUCCEKTpHCA U MeJaHa TIEPIICH TUKYISIPHBI
OCHOBAHHIO. )

90. B tpeyrosbiuke ABC mennana AM , coeautsi-
1omast Touky A ¢ cepenunoit M croponst BC, siBiisiet-
Csl BHICOTOM, TO €CTh IepleH/iKyJisspHa cropoHe BC.
Hoxkaxwute, uto TpeyroabHuk ABC paBHOGEIPEHHBII:
cropoubl AB u AC paBHbI.

> [Mocmorpum Ha Tpeyrojbuuku ABM u ACM.
B mux yrmel mpu BepumHe M TIpsiMBle TIO YCJIOBHIO,
BM = CM, a cropona AM — oOuasi. 3Ha4uT, 10
HIepBOMY IIPU3HAKY PaBEHCTBA TPEYTOJbHUKOB OHU PaB-
Hbl. B wacTHOCTH, paBHBI CTOPOHBI, HPOTUBOJICHKAILME
npsimomy yriry: AB = AC. <

91. B tpeyrouibiike ABC mennana AM, coeantsi-
tomast Touky A ¢ cepemnoit M croponsl BC, sBrseT-
cs1 OuccekTpucon yria A. JIoKaKuTe, YTO TPEyroJIbHUK
ABC pasHoGepennbiii: croporbl AB u AC paBHbBI.

>> Eciu mpITaThesl paccyskaTh Kak B TPEbIIYIIEH
3aj1a4e, TO MOYKHO 3aMETUTh, UTO B TPEYroJbHUKAX
BMA w CMA paBHbl 10 [IBE CTOPOHBI U O OJHOMY
yrity. Ho yrout 21oT He JISKUT MeX/ly CTOPOHAMH, TaK
4TO IPU3HAKM PABEHCTBA TPEYI'OJIbHUKA TYT HE 110MO-
raior (cM. 3agauy 85).

Taxk uToO 3Ta 337142 CJIOKHEe IPEAbIIYIIEH U 1UIs e€
PCILCHUS TOHATTOOUTCSI, KaK TOBOPSAT, OONONHUMENbHOE
nocmpoeHue. ITo MOCTPOCHUE YACTO IPUMEHSIETCS, KO-
rja B 3ajade UJAET pedb 0 MeJuaHe (Mbl YK€ BCrpeva-
JICh C HUM B 3ajaue 78).

[Mponomkum Meanany AM 3a Touky M Ha paccTo-
siHMe, paBHOe e€ JUUIMHE, W TOJyYuM TOYKy N, KOTO-
PYIO COCAMHUM C TOUKOM B. Mbl yxe BUJes, 4TO Tpe-
yronbuuk BMN pasen tpeyrosishuky CMA 1o 1sym
CTOPOHAM W YTJIy MEKAy HUMHU (YTJIbI MPH BeplUHE
M sBnsniotcst BeptukanbsubiMu, BM = MC no ycno-
Buio, AM = MN no nocrpoenuio). B yactHocTH, yroj
BNM pasen yriny CAM, u tem cambiM yriiy BAM.
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3nauur, B Tpeyrosibhuke ABN yrub pu cropone AN
PaBHBI, W MOTOMY OH paBHOOeApeHHBI: AB = BN.
Ho BN = AC (u3 pasenctBa tpeyrosibiukoB BNM u
CMA), tak utro AB = AC, 4to u TpeboBaJIOCh JI0Ka-
3aTbh. <

Cepeduntvim nepneHOUKynsspom X OTPE3Ky Hasbl-
BAacTCsl MpsIMasi, NEPHEHANKYJSIPHAs OTPE3Ky M Ipo-
XOZSIIAST YepPe3 ero CepeIvHy.

92. JlokaxkuTe, 4TO Jil0Oasi TOUKa CEPEJAUHHOIO Mep-
MEH/IMKYJIsipa K oTpesky AB paBHoyajieHa (HAXOUTCS
HA O/IMHAKOBOM PACCTOSIHUM) OT Touek A u B.

> Ilycrb M — cepenuna orpeska AB, u X Ha-
XOJIUTCSI HA CEPENMHHOM MeprieHnKyJisipe. Coe/IMHIM
X c toukamu A u B. B Ttpeyrompumkax AMX wu
BMX nma yrna npsimble, ofHa ctopoHa (MX) obrmast.
a AM=MB. Tlo>toMy 3TU TPEyroJbHUKU PABHbI IO
HepBoOMy HpH3HaKy, B yactHoct, AX = XB. <

B CymHOCTH, MBI OBTOPUJIM PACCY’K/ICHUE O TOM,
YTO €CJT Me/IMaHa SIBJIETCS BBICOTOM, TO TPEYTOJbHUK
PaBHOOEC/IPEHHBDIIA.

93. Jlokaxkute, 4To Ji1odast TOUYKA, PABHOYIAJIEHHAS
oT Touek A U B, JIeuT Ha cepe/IMHHOM TEPIeH/IUKY-
Jisipe K otpesky AB.

D> Ilycrs Touka X paBHOyJajeHa OT Touek A u
B. Coemunum €€ ¢ 2TUMU TOYKAMM, LOJIy4YUTCSl PaB-
HoOenpeHHsblit TpeyroiabHuk AXB. CoemnaiM Touky X
C Cepe/IMHON CTOpOoHbI AB, KOTOpPYIO MbI 0003HAUMM
M. Tosyuurcst mequana XM 31oro paBHOOEAPEHHOTO
TPEYTrOJIbHUKA, KOTOpasi, KAK Mbl 3HAEM, SIBJISIETCSI Bbl-
coroit. 3uauur, XM ecrb cepeUHHbII NEPIEHAUKYJISIP
Kk AB (1 Touka X Ha HEM JEXKUT). <

C moMonipio TOH 33724l MOXKHO OOBSICHUTH TaKoe
HaOJoJieHNe: ecn OyMaXkKKy CIIOKHUTh BJJBOE, a TIOTOM
Pa3BepHYTb, TO JIMHUSI cruda OyzeT npsimoii. [Ipokosem
CJIOXEHHYIO OyMaXXKy UIOJIKOIl 1 OTMETUM TOUKHU IIPO-
KoJla Ha pa3BEpHyTOi Oymaxke (A m B). Ilokaxewm,
YTO BCe TOYKM JIMHWM Cruba JIeKaT Ha MpsIMOil — ce-
PCIMHHOM MepIeHINKYJIsipe K oTpesky AB. B camom
aejie, Juist Jio6oi Toukun X Ha crube otpesku XA u
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XB pasubl: Beb Lipy crube onu cosmeuatorcst. Ocra-
€TCsT BOCTIOJIB30BATHCSI TOJIBKO UTO PELIEHHON 3aJadueil.

94. PaBHOOeIpEHHBII TPEYToJbHUK Ppa3lesiéH Ha
JIBa OTPE3KOM, COEIWHSIOIMM BEPLUIMHY C HEKOTOPOM
TOYKOW OCHOBaHHMs. JIOKaXWTE, YTO B 3TUX TPEYTOJIb-
HHMKaX MOXXHO HaiiTW JBE paBHbIC Mapbl CTOPOH U PaB-
HYIO Tapy YyTJIOB.

> PaBHBIE TapbI CTOPOH — 3TO JIBE OOKOBBLIE CTOPO-
HbI PAaBHOOEPEHHOTO TPEYrOJIbHUKA, a TAKXKeE J[BE CTO-
POHBI, PUMBIKAIOLINE APYT K APYTy MO JIMHUM paspesa.
PaBHble yIJIbl — YyIVIBI TP OCHOBAaHWM PaBHOOEJpEH-
HOI'O TPeyroJibHuKa. <l

OTa 3a7a4a HAIIOMHMHAET, YTO B NIEPBOM IIPH3HAKE
PaBEHCTBA TPEYTOJBHIKOB BAYKHO, UTOObI PABHBIC YTJIbI
HAXOJMJIMCh MEXJly COOTBETCTBEHHO PaBHLIMM CTOPO-
Hamu. (Cp. 3a1ady 85 B mpenblaylleM paszerne.)

Emé HeckoJIbKO 3a1a4

95. B BbinykJsioM veTbipéxyronbauke ABCD nBe na-
pbl cropol pasubl: AB = BC, AD = DC. [lokaxure,
YTO €ro AuaroHajm mnepreHukyJsipasl. (Coeaunure
Bepumubl B u D ¢ cepenunoit anaronaim AC.)

96. [lokaxwurte, 4TO B PaBHOOCIPEHHOM TPEYIOJIb-
HUKE MEMAHbI, TMPOBEJIEHHBIE K €ro OOKOBBIM CTOPO-
HaM, paBHBIL.

97. Jlokaxkure, 4TO B PaBHOOEIPEHHOM TPEYI'OJib-
HHKE OMCCEKTPHCHI, IPOBEAEHHBIE K €r0 OOKOBBIM CTO-
POHaM, PaBHBI.

98. Bce yeThlpe CTOPOHBI YETBIPEXYTOJIbHUAKA PaB-
HBI. JIoKaXuTe, 4TO €ro AUAroHaJM AEJISIT €ro Ha YeTbl-
P€ PaBHBIX TPEYTOJIBHHKA U NIEPECEKAIOTCS 11O, IPSMbBIM
yTJIOM.

99. B TpeyrosibHUKE MEMaHa PaBHA IIOJOBUHE CTO-
POHBI, K KOTOpOI OHa mpoBeAcHa. Jlokaxkure, 4To B
9TOM TPEYTOJIbHUKE OJTMH W3 YTJIOB PaBeH CyMME JIBYX
apyrux. (BrocsencTBuM Mbl y3HaeM, 9TO CyMMa yTIJIOB
TpeyroJipHuka paBHa 180°, MO3TOMY Takoil TpeyroJib-
HUK OyJIeT MIPSIMOYTOJIbHBIM. )
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7. OKpYX HOCTb

Touku, Jexamupe Ha 3aJaHHOM PACCTOSHUM OT
3aJ]aHHON TOYKH (yeHmpa) oOpasyloT OKpPYyHCHOCHIb.
PaccrostHue 3TO Ha3pIBAIOT paouycom OKPYXXHOCTH.
OTpe30K, COCUHSIONMI LIEHTP OKPY>KHOCTH C JII00O0M
13 €€ TOUEK, TAKXKE Ha3bIBAIOT pajauycom. Kpye — 310
OKPY>KHOCTb BMECTE CO BCEMU TOUKAMU BHYTPU HEE.

100. LleHTp OKPYXXHOCTM U JIOObIE [JBE TOUYKHU
Ha HEH SIBJISIOTCSl BEPIIMHAMM PAaBHOOCAPEHHOIO Tpe-
YTOJIHYKA.

> DTO — cOBCeM IPOCTasl 3ajJaya: /IBE CTOPOHBI
MOJIYYaIOIIEerocsl TPEYroJIbHUKA SIBJISIIOTCS PanyCaMu
Y TIOTOMY paBHBI. <

101. Touka X JeXHUT BHYTPU TPEX OKPYXHOCTEMN
pamvyca 1. Jloka)kute, 4TO UX LIEHTPBI MOXXHO HAKPBITh
Kpyrom pajuyca 1.

> Hapucyem kpyr paamyca 1 ¢ LEHTPOM B TOUKE
X (na pucyske u3z00pax€H nyHkrupom). Ilo ycioBuio
Touka X JIOKUT BHYTPU OKPY)XKHOCTEH. 3HAUYUT, pac-
crosiuue or X JI0 LIEHTPOB OKpY>KHOCTel MmeHbie 1.
[TosTOMy 3TH IIEHTpBI MONAAYT BHYTPh HAPUCOBAHHOTO
Kpyra. <

102. /IBe OKPY>XHOCTH UMEIOT pajuycel 3 U 5, pac-
CTOSIHUE MEX[Y MX LEHTpaMu paBHO 9. BynyT Jjim oHH
nepecekatbesi? TOT e BOIPOC, €CIIM PACCTOSIHUE MEX-
Ay MX LEHTpamu pasHo 1.

> Ilepeceuenust He Oyner. B nepsom ciyvae: ec-
Jim 661 X Obli1a 00lel TOYKOM JIByX OKpPYXHOCTEH, TO
PaccTOSIHUSI /10 HEHTPOB OT X ObLIM OBl 3 U 5, U 1O He-
PaBEHCTBY TPEYTOJIbHUKA PACCTOSHUE MEX/Y IIEHTPaMU
ObU10 Obl He OoJIbLIE 8.

Bo BTOpPOM cilyuyae MeHbIIAsi OKPYXXHOCTb JIEXKUT
LEJIMKOM BHYTPH OOJIbIIeH. YOEaAuThCsl B OTCYTCTBUU
TOYEK IepeceyeHrsl CHOBA MOXXHO C TOMOIIBIO Hepa-
BEHCTBA TPEYroyibHUKa: eca Obl X ObUIa TOYKOM ITe-
peceyeHHsl, TO PacCTOSIHUE JI0 IIEHTPa MEHBIIEH OKPYX-
HOCTU ObLIO Obl 3, paccTOsiHME MEXJy LeHTpamu 1,
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3HAYUT, PACCTOSHUE JIO LIEHTPa OOJIbLICH OKPYXHOCTH
ObLIO OBl He DoJiblile 4 (2 OHO paBHO 5). <

103. [IBe 1epeBHU HAXO/SITCSI HA PACCTOSIHUU 3 KU-
noMerpa. Hapucyiite, rie MOXHO YCTPOUTh THHKHUK,
eciu Tpebyercs, 4ToObl (a) paccTosiHMe N0 Onuoicail-
weti 1epeBHU ObLIo He OoJiee 2 KWJIOMETpoB; (0) pac-
CTOsIHUE JI0 /110001 IepeBHU ObUIO He GoJiee 2 KUIoMe-
TPOB.

> Jlist Kax/I0i JepeBHU €CTh CBOW KPYI — B HEM
HAXOJSITCSl TOUKHU, JI0O KOTOPBIX OT HEE He Oosiee 2 Ku-
JIOMETPOB. B myHKTE (a) HaM roAsiTCs TOUKM JII0OOTro
Kpyra, ¥ OTBETOM SIBJISIETCSl (KaK TOBOPSIT MATEMAaTUKH)
00veduHeHue KpyroB. B 3amade (6) HaM TrofsITCS JIAIID
TOUKH, M0NaJialoliye B 00a Kpyra, 1 OTBETOM OyJieT ne-
peceuenue Kpyrop. <l

Xopooii Ha3bIBAaETCSl OTPE30K, COCAMHSIIONINNA /IBE
TOUKH OKPYXXKHOCTU. Xopna, TPOXOAsiias dYepes
LIEHTP OKPY>KHOCTH, Ha3bIBACTCS OUAMEMPOM.

104. JlnvHa Xop/bl HE NPEBBILIAET YIBOCHHOIO pa-
JMyca OKPY>KHOCTH (M paBHa €My, TOJIbKO €CJIM XOp/a
SIBJISIETCS] TMAMETPOM).

> CoeaMHUM KOHLIBI XOPZbl C LEHTPOM OKPY>KHO-
cru. Ilosyunrcst TpeyrosibHUK, OOpPa30BAHHBINA JIBYMsI
pamycamu ¥ XopHoil. Ilo HepaBeHCTBY TpeyroJibHHKa
XOpJia He IIPEBOCXOIUT CyMMBI [IByX JPYTHX CTOPOH, TO
€CTb YAIBOGHHOI'0 pasuyca. PaBeHCTBO BO3MOXKHO, €CJIA
TPEYTOJIbHUK IIPEBPALIACTCS B OTPE3OK, TO €CTh €CJIU
LEHTP OKPY>KHOCTM JIEXHT Ha Xopae. (A Takas Xxopja
HAa3bIBAETCSl IUAMETPOM.) <I

JlnameTpoM OKpPY>KHOCTH Ha3bIBAlOT HE TOJIBKO IIPO-
XOJISIIYIO Yepe3 LEHTP XOpAY, HO U e€ [uinHy. Jlnamerp
(KaK XOp/ia) COCTOUT U3 [IBYX Pa/InycoB (OTPE3KOB), 110-
9TOMY JMAMETP OKPYKHOCTH (KaK YMCJIO) PABEH YJBO-
€HHOMY pajuycy (KaK 4HMCIIy).

Teneps yrBepxaeHue 3axaun 104 MOKHO IIPOYECTD
TaK: [UIMHA JIIOOOI XOP/Ibl OKPYKHOCTU HE ITPEBOCXOUT
JMAMETPA OKPY>KHOCTH.
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105. Jlokaxure, 4TO OTPE30K, COCAMHSIOLIMIA cepe-
JMHY XOPIbl C IIEHTPOM OKPYXXHOCTH, NEPIEHIUKYJISI-
PEH XopIe.

> DTOT OTPE30K SIBJISIETCS] MEAMAHOI paBHOOEIPEH-
HOTO TPEYTOJIbHUKA, 0OPa30BaHHOTO JIBYMsI Pa/IlycaMu
U XOp/IOH, U TIOTOMY SIBJISIETCSI €T0 BBICOTOH. <

Ewmé HecKoJIbKO 3aaau

106. Ha 6ouibiiioM mosie €cTh y3Kasl IMpsiMasi KaHaBa
aumnoit 500 merpos. Typuct crout Ha Oepery KaHaBbl
Ha paccrostHuu 200 MeTpoB oT e€ koHIa (1 300 MeTpoB
oT apyroro koHua). Hapucyiite yacTtb nosst, B KOTOpy1o
OH MOXET IOIACTb, POit/sl He 6osiee 400 MeTpoB (U HE
nepexoyist KaHasbl). (JTa 00JIACTh OrPaHUYCHA OyeaMu
(4acTsIMM) OKPY>KHOCTEIA. )

107. Kosbuesoe wocce umeer Gopmy MpsSIMOYTOJib-
HMKa CO CropoHamu 5 u 7 xm. Typucr xouer nocra-
BUTH MAJIATKy TaK, YTOOBI PAaCCTOSIHME OT CTOSIHKHM 10
OJiDKaiilielt TOYKY 1occe ObLJI0 He MEHbLIE KMJIOMETPA.
Hapucyiite 001aCcTb BO3ZMOXHBIX ITOJIOXEHUIA TAJIATKU.

108. [IBe OKpYyKHOCTU Pa3HBIX PAJUYCOB C IIEHTPa-
mu O; u O, nepecekaiorcst B roukax C u D. Jlokaxu-
te, uro upsmast Oy O, nepren/ukyJsipaa orpesky CD
v gesmrt ero nonosiam. (O6e Toukn Oy u O, Jiexar Ha
cepeMHHOM mieprieHauKysipe k CD.)

109. [lokaxkure, 4ro pacCrOSIHUE MEXY JBYMsi
TOUKAMU BHYTPU Kpyra He OoJiblle JUaMeTpa Kpyra.
(OTpe3ok, CoeMMHSIIONINIA ITH TOUYKH, SIBJISCTCS YACTHIO
XOPJIBL. )

110. [dokaxute, 4TO XOp/Aa OKPYXXHOCTA 00pasyeT
PaBHBIE YIVIBI C paJInyCaMH, IPOBEJEHHBIMUA K €€ KOH-
aM.

111. [TocMoTpeB BOKpYT ceOsl, Mbl YBUJUM [[OBOJIb-
HO MHOT'O OKPY>HOCTei. MoxeTe Jin Bbl MPUAyMaTh
MPaBJONO00HOE OOBSICHEHUE, TMoueMy (MJIM 3a4eM)
KpYIJIBl (a) Koséca y Bejiocunena; (0) Kpyru Ha BOJe;
(B) JiyHa Ha HeOe; () Karuist B Bo3lyxe; (/1) KPbILIKU Ka-
HAJIM3ALIMOHHBIX JIIOKOB; (€) CTBOJIbI ACPEBLEB; (€) MO-

39



HETbl; (3K) I'PaMILJIACTUHKY U KOMIIAKT-/IUCKU; (3) pyJlo-
HBI TyaJIeTHOM OyMaru; (1) 3aBUHYMBAIONIMECS] KPBILIKU
oT DaHOK; (i) pamyra Ha HeOe?

He oropuaiitech, ecim He MOXeTe — WHOITa 00b-
SICHeHHE TpeOyeT XOpollero 3HaHus (PUBMKU, a MHOTIA
€CTb HECKOJIbKO MPABIONOJOOHBIX BAPHAHTOB, U TPYIHO
BBIOpATh OJIMH U3 HUX.

112. Jlaubt nBe (pasiuunbie) Toukn A u B. e
MOXET HaxoauThest Touka C, ecJi U3BECTHO, YTO Tpe-
yrojibiik ABC paBHOOE/IPEHHDBIA (MMEET /IBE PAaBHbIC
CTOpOHBI)?
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8. IlocTrpoenusi nupKyJiem
M JIMHEUKOH

C noMOIBIO JIMHEHKN MOXHO TIPOBOJMTH NPAMYIO
uepes JBe JaHHbIe TOUKU. C IOMOIIBIO HIMPKYJIsl MOXK-
HO CTPOUTL OKPY>KHOCTDL C JJaHHBIM IIEHTPOM M JIaH-
HBIM paauycoM. [Tociie 3Toro MoXHO OTMEYaTh TOUKH
repeceyenys IIOCTPOEHHBIX NPSAMBIX M OKPY>KHOCTEH
U MCIOJIb30BaTh UX B JAJILHEALIMX ITOCTPOCHUSX.

113. Oriokute OT 3a1aHHOM TOYKA A Ha 3aaHHOM
1psiMoit [ OTpe3oK, PaBHbI JJAHHOMY.

D> [l 5TOro AOCTATOYHO LMPKYJIS: YCTAaHOBUM
pacTBOp IMPKYJISl PaBHBIM JIMHE JAaHHOTO OTpeska W
HOCTPOMM OKPY>KHOCTh TAaKOI'O pajiyca C IIEHTPOM B
A. Ona nepeceuér npsimyio | B JIByX TOUKax, Ha30BEM
ux B u C. Orpesku AB u AC u OyayT ucKoMbiMU. <1

Ecnm 6bI Ha JIMHeliKe ObLIN AeJIeHUsT (MJIA XOTS Obl
MOYXHO OBLJIO JIeJIaTh KapaH/AIHbIe TOMETKH), TO IIUP-
KyJib Obl He noHaoouics. Ho st Hac JimHelika — 3T0
BO3MOXXHOCTh TPOBOJWThH TPSIMYIO 4epe3 ABE TaHHBIC
TOYKH, U He 0oJiee TOIo.

114. daun tpeyromsunk ABC u otpesok A’'B’, pas-
Hbli otpesky AB. Tlocrpoitre Tpeyrosbhuk A’B'C’,
paBHblit Tpeyrosibauky ABC.

> [MoJioxkenust touek A’ u B’ Ham janbl. Hajo Haii-
i Touky C’. Paccrosmue ot ueé 1o Touku A’ msBect-
Ho: ono pasHo AC. 3uaunT, Touka C’ JIEKUT HA OKPYXK-
Hoctu ¢ enTpoM B A’ u paguycom AC. Tlocrpoum o1y
OKPY>KHOCTb. AHAJIOTUYHBIM 00pasoM Touka C’ JIEKUT
HA OKPYXHOCTU C ueHtpom B B’ pamuyca BC. Uro0bl
PEIUTh 3a7auy, OCTAJIOCh HAWTU TOUKU TepeceyeHust
3TUX OKpYXHocTeit. (MX JiBe, ITOCKOJIbKY TPEyroJbHUK
MOXHO OTJIOKHUTH M0 06e cTopoHsl otpeska A’'B'.) <

115. Tlocrpoiite TpeyroJibHUK 110 TPEM CTOPOHAM.

> OTa 3a/1a4a OTIINYAETCS OT MPEbIAYIIEH TEM, UYTO
CTOpPOHBI TPEYToJIbHUKA 3a/IaHbl CaMy Mo cebe, a He B
coctaBe TpeyroJyibHuka. Ho pelrenne octaérest mpex-
HHM: MbI O€peM OJIHY U3 3aJaHHbIX CTOPOH, U BOKPYT €&
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KOHIIOB CTPOMM OKPY>KHOCTH, PaJIyChl KOTOPBLIX PABHbI
JBYM JIPYTUM CTOPOHAM.

3aMeTuM, 4TO 3TH OKPYKHOCTH MOTYT M He Iepe-
CEeubCs: €CJIM 3a[aHHbIC TPM OTPE3KAa HE YIOBJIETBOPS-
10T HEPAaBEHCTBY TPEYIOJIbHUKA (OAWH OOJIbIIE CyMMbI
JBYX APYTMX), TO MCKOMOI'O TPEYIOJIbHMKA HE Cylie-
CTBYeT. <

116. OTyioXUTE OT 3aJJAHHOTO JIy4Ya yTOJI, PaBHBII
JTAHHOMY .

> DTy 3aJla4y MOXXHO CBECTH K Mpe/IbIAyIUM. Bo3b-
MEM Kakue-HUOY/Ib [IB€ TOUKMA Ha CTOPOHAX YIJa, IOo-
JlyuuTcsl TpeyroJibHuk. IlocTpoum paBHbI eMy Tpe-
YIOJIbHUK (IIPOBE/SI JBE OKPYKHOCTU U HAMJISI UX Iepe-
ceyeHre). OMUH W3 YIJIOB 3TOr0 TPEyroJibHUKa OyneT
UCKOMBIM. <]

UroObl 3ajja4a MMeJia eIMHCTBEHHOE pellleHue, Ha-
JI0 elé yKa3aTh, B KAKyl0 CTOPOHY OT 3aJaHHOTO Jlyya
HAJI0 OTKJIa/IbIBATh yroJl (U TeM CaMbIM KaKyIO U3 JBYX
TOuek MepecedeHrst OKPY>KHOCTel Halo OpaTh).

OTa 3a1a4a JIETKO IO3BOJISET IIOCTPOUTD TPEYTOJIb-
HUK 10 CTOPOHE U ABYM IPUJICKAIIUM YIJIaM: HAJ0 OT-
JIOXKNTb HAa KAaKOW-HMOY/b NPSIMOM 3aJaHHBIA OTPE30K,
a TIOTOM IIPOBECTH JIBa JIy4a IOJ 3a[JaHHBIMU yTJIaMHU.

BcrioMnHasi TpU3HAKM paBEHCTBA TPEYTOJIbHUKOB,
MOXKHO elIE 3aMETHUTb, YTO ITOCTPOUTh TPEYTOJILHUK II0
JBYM CTOPOHaM U YIJIy MEXIy HUMH COBCEM IIPOCTO:
JIOCTaTOYHO OTJIOXKWTD [IBA JAHHBIX OTPE3KA HA CTOPO-
Hax yrJja.

117. Haiiaure cepeiuHy JaHHOIO OTPE3KA.

D> MBI IOCTPOUM CEepEeAUHHBI NEPIEeHAUKYJISp K
OTpe3Ky, TeM caMbIM OyzeT HajiJleHa ero cepeiuHa.
Mpbl 3HaeM, 4YTO Ha CEPEIMHHOM IepIeHUKYJIsIpe Jie-
AT TOUKU, OJUHAKOBO YJAJIEHHBIE OT KOHLIOB OTPE3Ka.
[TosTOMy [JOCTATOUHO HANTH [BE TaKWe TOYKM U HPO-
BECTU 4epe3 HUX IpsiMylo. UToObl HaWTU UX, NMOCTPO-
UM JIBE OKPY>XHOCTH PaBHOI'O pajuyca C LIEHTpaMH B
KOHLIaX oTpeska. Touku ux nepeceyeHust U 6yayT UCKO-
MBIMU.
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Wrax, nocTpoeHue: mocTpouM JIBE OKPY>KHOCTH PaB-
HOTO pajyca C IIEHTPaMy B KOHIIaX OTpe3Ka M COeTu-
HUM TOYKM WX TepecedycHHs MpsMoil. JTa mpsmas u
Pa3AeJIUT OTPE30K MONOoJaM. <

Paanyc okpy>xHOCTEM MOXKHO BHIOMPATh Pa3HBIM, HO
BAXKHO, YTOObI OH HE ObLJ C/IMIIKOM MAJIEHHKMM, MHA-
Yye OKPY>KHOCTH He TepeceKyTcsl. MoXXHO, Hamnpumep,
B3SITh B KaueCcTBE pajilyca /UIMHY MCXOJHOTO OTpe3Ka.

118. Pasjesure JaHHBIA yroJ 11010J1aM.

>> Ilycts O — BepumHa yria. OTJIOKHEM C HOMO-
IO LIMPKYJIsl HA €10 CTopoHax pasHbie orpesku OA u
OB. Ux qymHa (TO ecTh pacTBOP IIMPKYJIsT) MOXKET ObITh
Jo6oii. MBI y)ke 3HaeM W3 pellleHus TIpe/IbIayIeii 3a1a-
9H, KaK CTPOMTDH CEPEANHHBIN TIepIeH/UKYISIP K OTpe3-
ky AB. Touka O paBHoyjajicHa or A u B 1o nocrpo-
SHUMIO U IIOTOMY JISKUT Ha TOM CEPEAUHHOM IIEpIICH-
JUKyJsipe. MBI TIOCTPOWITH BLICOTY PaBHOOEIPEHHOTO
Tpeyronbanka OAB, koTopasi OTHOBPEMEHHO OyaeT U
ouccekrpucoit yrma AOB. <

119. Jlana Touka A Ha npsimoii /. [lpoBequte yepes
A 1psMyIo, TepHeHNKYIISIpHYio [.

D> DTy 3a7auy JIETKO CBECTH K YK€ PElEHHBIM: MbI
yMEeM CTPOWUTH CEPEMHHBINA MEPIEH/UKYJISIP K OTpe3-
Ky (pelenue 3aaud 117), Tak 4YTO JOCTATOUYHO HANTU
Ha MpsMOi [ OTPe30K, CEepEeMHOI KOTOPOro Oblia Obl
TOouka A. A 9TO JIETKO C/IeJiaTh, OTJIOXKUB OT A paBHbIe
OTPE3KM B pa3Hble CTOPOHbI. <

120. [lana touka A, He Jiexalas Ha npsimoit [.
[Tposeure uepe3 A npsiMylo, HEpHEHIMKYJISIPHYIO /.

D> DTy 3aJauy TaKXKe MOXKHO CBECTH K IPEIbITY-
LLIMM: €CJIM IIPOBECTH OKPYXHOCTb C LIEHTpOM B A, me-
pecekaIlylo MpsIMYIo B IByX TOYKaX, TO 9TH TOUKA
nepecedeHys paBHOYyAaleHsl 0T A, U oToMy A JEXUT
Ha CepeIMHHOM IIEPIIEHUKYJIAPE K OTPE3KY C KOHLAMU
B OTUX TOYKaX. A TaKOBOH MBI CTPOUTH YMEEM. <
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Emé HeckoJIbKO 3a1au

Bosee s5koHOMHOE TIOCTpOEHNE MEPHIEHANKYJISIpa U3
32JJaHHOM TOYKU A K 3aJaHHOM MPSIMOIA | (ue po-
XO[Iell yepe3 3Ty TOUKy) IPUBEJEHO B ydueOHMKE
U. ®. Hlappiryna: nocrpouMm JBe OKPY>XHOCTU C LIEH-
TpPaMM Ha npsiMoii [, rpoxo/isime yepes Touky A. Ouu
TepeceKyTcst B Touke A U enié B OTHOM TOYKe; COeH-
HUB 3TU TOYKU IIPSIMOMA, TIOJTyYUM MCKOMBIA TEPIIeH -
KyJIsIp.

121. Ilokaxxure, 4TO 3TO MIOCTPOCHUE NECHCTBUTEb-
HO JIa€T TpedyeMoe.

122. Kaxk pasfennTth OTPe3oK Ha YeThIpe paBHbBIC Ya-
CTU LUPKYJIEM U JIMHEHKOH?

123. Kak pa3ienuTs yron Ha 4eThIpe paBHbIE YaCTH
LIUPKYJIEM U JINHEHKOi?

BriocsieicTBUM MBI HAaydMMCsI JIEJIUTh OTPE30K Ha JIioOoe
YMCJIO PaBHBIX yYacTeit, cM. 3ajady 305. A BOT C JeJieHueM
yIjla Ha paBHBIC YaCTH CHUTyallusl COBCEM Jpyrast: ¢paHiy3-
ckuil MaTeMaTuk Banness B crtathe 1837 roma Jgokasaji, 4To
JUTSI HEKOTOPBIX YIJIOB 3aJia4ya O mpucekyuu yena (JeJeHun
€ro Ha TP PaBHBIC YACTU) HE MOXKET OBITH PEIICHA C MOMO-
IIBIO TIMPKYJIST ¥ JIMHE#KN. HampuMep, ¢ nx IOMOIIBIO HEsb3st
pazaenauth yroa B 60° Ha TpU paBHbIC YacTH, TO €CTb He-
JIb3st TOCTPOUTH yroJ1 B 20°; cam yros B 60°, kak MbI BCKOpe
YBU/IIM, TIOCTPOUTH JIETKO. B TOil 5ke cTaThe /IOKa3bIBAaeTCS
Hepas3pelMMOCTb PYroil 3HAMEHUTOM 3aiauil: YABOCHUS Ky-
0a (mocrpoenue peOpa KyOa BJIBOE OOJBbIIErO O0OBEMA, UeEM
JIAaHHBIA), a TaKXe BBISICHSETCS, KaKWe IMPaBUJIbHBIE MHOTIO-
YTOJIbHUKA MOYXHO TOCTPOUTH LIUPKYJIeM U JinHelkoil. Oka-
3bIBACTCSI, UTO ISl DTOrO YUCJIO CTOPOH [IOJKHO OBITh HPO-
V3BE/ICHNEM CTENeHN ABOMKU U Pas3JIMYHBIX MPOCTBIX YHICE]T
pima 22 +1 (takoBbl 3 =2'4+1,5=22+1,17=2*+1,
257 = 28 + 1, 65537 = 2" + 1; JIPYTUX IMPOCTBIX YHACES
TAaKOT'O BHU/A MOKA HE W3BECTHO).
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9. IlapaJjuiesibHOCTD

JlBe pasJIM4HbIE NIPSIMBbIE HA3BIBAIOTCST NAPAII/IENb-
HbIMU, €CJIM OHU He niepecekatores. [Tpsmylo cunraior
TaKXe MapaliiesIbHol caMoii ceoe.

J1Ba OCHOBHBIX (paKTa O MapaJIICIIbHBIX IPSIMBIX:

(1) yepe3 TOUKY, HE JieXkKallylo Ha MPSIMOit, MOXXHO
IIPOBECTU NPSMYIO, IapaJie/UIbHYIO 3aJaHHOU, IIpH-
YEM TOJIBKO OJIHY;

(2) nBe npsiMble NnapaJule/ibHbl B TOM U TOJIBKO B
TOM CJIy4ae, €CJIM TPEThbsl NpsIMasl TIepeceKaeT UX IMOJ
PaBHBIMH YIJIAMH.

YrBepxkaeHue (1) MoxHO mosicHUTH Tak. Ha pucynke
yepe3 TOYKY NPOXOJUT ITyHKTUPHAsl MpsIMasi, NapaJulesibHast
criomHoi. Ecim crutolnas npsiMasi HENOABYKHA, a ITyHKTHD-
HYIO TTOBOPAYMBAIOT BOKPYT OTMEUEHHOH TOYKHM, TO MMEETCS
POBHO OJIHO TIOJIOKEHHE, B KOTOPOM IPSIMBIE HE IEepeceKa-
10TCsA. EC/M XOTh 4yTh-4yTh IOBEPHYTH NPSMYIO BJIEBO WM
BIIPABO, TO MOSIBUTCSI TOUKA NlepeceveHust (KoTopast OyJeT TeM
JIaJIblIe, YEM MEHbLIE MBI TIOBEPHEM MPSIMYIO).

B «neeBkmoBoi» reomerpun (reometpun JlobaueBcko-
T0) 3TO HEBEPHO (M OTJIMYAET HEEBKJWJOBY T€OMETPUIO OT
€BKJIMJIOBOM): €CTh LIEJIbII JMana3oH yIJjioB, B KOTOPOM Ipsi-
MBIE HE TIepeceKaloTCsl.

YTBepkaeHUe (2) UCHOJIb3YeT He OUeHb IIPUBBIUHBIN 000-
POT «B TOM M TOJIbKO B TOM cJjlydae». CMBICTT €ro Takoii: Bo-
TIEPBBIX, €CJIM TPEThs TIPsiMasi MEPECEKaeT JABE MPsIMbIE TOA
PaBHBIM YTJIOM, TO 3TH MNpsIMBIE MapasuleNibHbl (HE Tiepece-
KalOTCsI); BO-BTOPBIX, €CJIM JIBE NpPsIMble NApaJlJIeJbHBI, TO
J00ast TPEThs MPsIMasi TIEPECEKAeT MX MO/, PABHBIMU YTJIaMH.
(TlepBasi yacTb COOTBETCTBYET CJIOBAM «B TOM», a BTOpast —
«TOJIBKO B TOM.)

TpagumonHo B y4eOHMKax reomeTpun ytepxkaenne (1)
CUMTAIOT aKCHOMOIi, a yTBepxkaeHue (2) — eé€ clie[CTBUEM.

WHorna npsiMyio He CUMTAIOT IapaJjuleJIbHOM caMoil cebe
(coBmazalonMe MPsIMbIE HE CUMTAIOTCSI MAPAJIJIEJIBHBIMU) ; TO-
I/Ia B yTBEPXK/IEHNN (2) Hy»KHa COOTBETCTBYIOIAsl OTOBOPKA.

124. Jlokaxkute, 4TO JBE NPSIMblE, NapajljiesibHble
TPEThEH, MapaJIJIeJIbHBI MEX/1y COOO.

D> DTy 3a/1a4y MOXKHO PEIIUTh JBYMSI CIIOCOOAMHU —
JI6o ¢ noMollplo yTBepxkieHust (1), 0o ¢ MoMOoUIbIO
yTBepxkaeHus (2). IlpuBeaém oda BapuaHTa.
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(ITepsbiit Bapuant) Ilycrs ase npsimble my; u mp
TapaJiieSbHbl TpeThelt npsivoii /. MoryT jim oHM Tepe-
ceubcsl B Kakoii-To Touke X? Her, moTomy uto B 3TOM
ciyvae depes X MpoXoausio Obl [Be MpsIMble, Mapas-
JIeJIbHBIE JAHHOM. 3HAYUT, €CJIM Y HUX €CTb 0OlIasi TO4-
Ka, TO OHM COBIIQ/IAIOT (@ COBIAIAIOIINE MPSIMBIC TAKKE
CUMTAIOTCS! MApaJIJIETIbHBIMA).

(Bropoit Bapuant) Ilepeceuém Bce Tpu MpsiMble
KAKOI-TO MPSIMON 1 U OTMETHM O0pasylOLIUECs YIJIbI
Kak Ha pucyHke. [lockosbky npsiMble | u m; mapai-
JICJIbHBI, TO YIJIbl @ U 7y paBHbl. [TocKosibKY TipsiMbie [
W Ny TIApaJJIeSTbHBI, TO YIJTBI & ¥ 3 PaBHBL. 3HAUWT, BCe
TPY OTMEUYEHHBIX yIJla PaBHBI. A M3 paBEHCTBAa yIiioB f3
U 7y cielyeT NapaJuleIbHOCTD NPSMBIX 1y U M. <

125. {okaxkure, 4TO JBE LIPSIMBIEC, LIEPIEH/IUKYJISIP-
HbIE TpPeThel, MapaJljie/IbHbI.

> D10 — npsiIMoe CJIeJICTBUE CBOMcTBA (2), Tak
KaK yIJbl, 00pa3yeMble MPH NMEPECCUCHNN IBYX TPSIMBIX
UX O0OLIUM MEepHEeHNKYJISIPOM, NpsIMble U TOTOMY paB-
HBI. <

[Tapel yryioB, 0OpasylOIMXCsl IIPU ITIEPECEYCHUN
JBYX TIPSIMBIX TpeThbell (KOTOPYIO TpaJWLVIOHHO Ha-
3bIBAIOT CeKyljell) UMEIOT TPaJUIMOHHBIC HA3BaHMS,
KOTODBIC Mbl HOSICHUM PUCYHKOM. YTl v U 3 Ha-
3BIBAIOT 8HYMPEHHUMU HAKPeC Nedcaujumu; To Xe
Ha3BaHWE OTHOCUTCSI K Mape YIJIOB Y U 0. YTIIBI o
U 0 Ha3BIBAIOT GHYMPEHHUMU OOHOCMOPOHHUMU; TO
e HasBaHWe OTHOCHUTCS k mape 3 u 7.

BcriommHasi, uTO BEPTHMKAJILHBIE YIJIBI PaBHBI, a
CMEXHBIE YTJIBI COCTABISIIOT B cymMMe 180°, MOXHO
copMyInpoBaTh CBOMCTBO (2) Tak: npsiMble napan-
JlellbHbl 8 MOM U MONbKO MOM Cilydae, Ko20a Hy-
mpenHUe HaKpecm Jiedcaujue yenvl npu cexyuweu
PasHbl.

Wi Tak: npsimvie napanienbHbl 8 MoM U 6 mojb-
Ko mom ciyuae, Ko20a 6HympeHHUue 0OHOCIMOPOHHUE
yenwl cocmasnsiiom 8 cymme 180°.

I/IHOF[[a TOBOPST J1a’)KE€ O «BHCIIHUX HAKPECT JICKa-
HIX» U «BHCUIHUX OJHOCTOPOHHUX» YyIJIaX.
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126. [lokaxxuTe, 4TO 4epe3 JAHHYIO TOUKY MOXHO
IIPOBECTU TOJIBKO OJHY MPSIMYIO, HNEPHEHIUKYJISIPHYIO
3aJITaHHOM.

> OTO — B TOYHOCTU IOBTOPEHHE IPEblIylIeit
3aa4n: €CJIM TIPOBECTHU JIBE TaKWe MPSIMBbIC, TO OHU Oy-
JyT JIByMsl NEPIEHAMKYJISIPAMU K 3a/laHHOI npsiMoit. T1o
TpebINYIIEH 3a7a4e OHU MapaJlJIeIbHbl — U HE MOTYT
MIPOXOJIUTh Yepe3 OJIHY TOUKy (He coBmajas)! <

Ecrb aBa BbIpaxKeHUsl, OTHOCSIIUXCSL B IOCTPOEHUIO IIEpP-
TICH/IUKYJISIPOB.

Ecsi Touka A He JIeXXUT Ha TIPSIMOM [ U MbI IPOBO/IUM Ye-
pe3 A npsiMylo, NEPHEH/MKYJISIPHYIO [, 5TO Ha3bIBAETCSI KOIy-
cTuTh M3 A meprieHaAuKyJisip Ha [». ([laxke ecm Ha pHUCyHKe
TOYKa A HWKE MPsMOit [, BCE PaBHO TOBOPSIT «OIYCTHTbY.)

Ecsn Touka A jieXuT Ha npsiMoii [ 1 MBI POBOIMM 4epe3
A TIpsSIMYI0 TIEpIIEH/TUKYJISIPHO [, 5TO Ha3bIBAETCSI KBOCCTABUTh
MEePIeHANKYJISIp K | B Touke A».

3amaua 126, takum 00pa3oM, TOBOPUT, YTO M3 JAHHOU
TOUKM MOYKHO OILyCTHTb TOJIbKO OJIUH NEPHEHAUKYJISIP K JaH-
Hoit npsivoit. (Kak »To cienath LUpKYJIEM M JIMHEMKONA, Mbl
yxke Bujeau B 3ajaue 120.)

127. B uersipéxyrompanke ABCD yron ACB pa-
BeH yrimy CAD. JlokaxuTe, 4TO y HEro ecTh JBE Ma-
palieIbHble CTOPOHBL.

D> OTa 3ajja4a — HpsIMOE CJIEICTBUE CBOMCTBA (2):
10 ycjosuio Hakpect Jiexxawue yriasl ACB u CAD npu
cekymeir AC paBHbl, 1 otomy npsimeie AD n BC na-
panjenbHbl. <]

128. JIBa coceJHUX YIJIa YEThIPEXYTOJIbHUKA COCTa-
BJIsIOT B cymMe 180°. JTokaxxute, 4TO JBE €0 CTOPOHbI
napajuiesbHBL. JIOKaXKXUTe, 4TO ABA JPYTUX yrja TaKkxke
COCTaBJISIIOT B cymMMme 180°.

> Ilyctb B yethipéxyrossauke ABCD yriwl A u B
cocTaBssiioT B cymMMe 180°. OHU SIBJISIIOTCSI BHYTpEH-
HMMU OJHOCTOPOHHUMM YIJIaMU IIpu cekyuieir AB, u
noromy npsimeie AD n BC napajuiesibHbl.

Tenepp paccMotpuM ctopory CD kak cexylryio,
TIPY KOTOPOIi JIeKaT /Ba BHYTPEHHUX OJHOCTOPOHHUX
yria C u D. Pa3 npsiMble napajulesibHbl, 10 CBOMCTBY
(2) cymma stux yrios pasHa 180°. <
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129. [lokaxkure, 4r0 LEPLUEHJIUKYJISIPbl K IapaJl-
JIeJIbHBIM TPSIMBIM TapaJlyIeNIbHbIL.

> [lycrb [} u b, — napasuiesibHble NpsIMbIE, 1M —
HepreHMKyJsip K i, a my — k L. Yoeaumcsi, 4ro
mpsiMble m; W b TiepecekaroTcst MO/ MPSIMBIM  YTJIOM:
TIpsiMast m; TIEPeceKaeT JBe MapaJlJiesIbHble MpsIMble
u L moji paBHBIMU yriiamu (110 CBOHCTBY (2)).

Teneps BUIHO, YTO my W M, — [Ba TEPICHIUKY-
Jisipa K b v noromy napasuiesibibl (3a1a4a 125) <

130. CropoHbl OJTHOTO yIJa MapaljieJbHbl CTOPO-
HaM Jpyroro (4 MAYT B TeX € HAIPaBJICHUSX, CM.
PHUCYHOK). JIOKa)XXWTe, Y4TO YIJIbI PAaBHBIL.

> Oba 3TH yrJia paBHBI TPETbEMY, KOTOPBIH 00pasy-
eTcsl [IPY [ePeceueHrt OIHON CTOPOHBI OJHOIO YIJIa C
HelapajuleJIbHON elf CTOPOHOI Apyroro yria (JIBaK/bl
KCIOJIb3YEM CBOUCTBO (2)).

131. Yepes Bepumny B Tpeyrompauka ABC mpo-
BeZIeHa TpsiMast, apaiensHas cropone AC. OTMeTbTe
Ha PHCYHKe YIJibl, paBHble yriaMm A u C TpeyroibHu-
Ka. BblBeuTe OTCIOJa, YTO CyMMa YIJIOB TPEYIOJIbHUKA
pasHa 180°.

D> OTMeUCHHbIC Ha PUCYHKE YIJIbl PaBHBHI yriam A
n C Kak BHYTPEHHHE HAKPECT JISKAIME U JOMOJHSIOT
yrosa B ¢ 1Byx cTOpOH 0 pa3BEpHYTOro. <l

132. B TpeyroJyibHUKE Bce CTOPOHBI paBHBI. Haiiaure
€ro yIJbl.

D> PaBHOCTOPOHHMIT TPEYrOJILHUK (B KOTOPOM BCE
CTOPOHBI PaBHBI) SIBJISIETCS YaCTHBIM CJIy9JaeM paBHOOE-
JPEHHOT0, TIPUYEM 332 OCHOBAHUE MOXKHO TPUHSITH JIO-
Oyio cropony. [looToMy B HEM Bce yruibl paBHbl. Tak
KaK B cyMMe yIJibl cocTaBiisiioT 180° (mpeabiayluast 3a-
Jlada), TO KaX/Iblil M3 HUX paBeH 60°. <

133. B paBHOOE/IpEHHOM TPEYrOJIbHUKE OJIMH W3
yriioB paBeH 80°. KakoBbl ero Jpyrue yribl? (Ykaxure
BCE BO3MOXHOCTH.)

> B paBHOOEIPEHHOM TpPEYroJbHUKE /1Ba yIjia IpU
ocHOBaHMM paBHbl. Eciu ouH u3 Hux paBeH 80°, To B
cymMe oHU paBHbI 160°, 1 Ha TpeTuit yroJ (IIpy BepIId-
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He) ocraérest 20°. Eciyin e yroJi npu BEpLIMHE PaBeH
80°, To Ha JjBa yrula NIpy OcHOBaHUM ocTaércst 100°, u
KaX/Iblil U3 HUX paBeH 50°. <

134. B paBHOOEIPEHHOM TPEYTrOJbHUKE OJIUH M3
yrjioB paBeH 60°. JlokakuTe, YTO TPEyroJIbHUK paB-
HOCTOPOHHMIA.

> HeBaxkHO, Kakoil UMeHHO yroJi paBeH 60° (yrosa
NPU OCHOBAHWM WJIM Y BEPIIMHBI), BCE PABHO OCTaJlb-
Hble yribl ToXKe paBHel 60°. Ho Mbl 3HaeMm, 4ro eciiu
B TPEYTOJIbHUKE 1B YIJIa PAaBHBI, TO IPOTHBOJICKAIIAE
UM CTOPOHBI PaBHBL. 3HAUWT, pa3 BCe TPH YIJIa PaBHBI,
TO ¥ BCE TP CTOPOHBI PaBHBI. <

135. Kakue 3HaueHMSI MOXET MIPUHUMATL HAUOOJIb-
it yroJt TpeyrosibHuka? Kakue 3Ha4eHUs! MOXET IIpH-
HMMaTh HaMMEHBIIMIA yroJ TpeyrosibHuka? Kakue 3Ha-
YEeHUS] MOXKET MPUHUMATD TPETHit (CPeHUII TTO BEJTMUM-
He) YroJl TpeyroJbHUKa?

> Ecim Tpu yncna B cymme pasHbl 180, To Ham-
OoJiblliee M3 HUX He MeHblle 60 (MHaYe Bce OCTaJIbHBbIC
menblile 60 u cymma Mmenbire 180). Takum obGpasowm,
OOJIBIIMI YTOJI TPEYrOJbHUKAa MOXET ObITh OoT 60° 110
180°. o anasorM4YHBIM COOOPAYKEHMSIM MEHBILNI yToJ1
MoxeT ObITh 0T 0° g0 60°. Cpennuit yron 6omblie 0°
n MeHbllle 90°, Tak Kak B CyMMe C OOJIBLUIMM YIJIOM
oH MeHblle 180°. Bce 2Tu BapuaHTbl JEHCTBUTEJILHO
BO3MOXHBI (YTO MOXHO IIPOBEPUTH JJIsI CJlydasl PaBHO-
O€/IPEHHBIX TPEYTOJIbLHUKOB). <]

136. Jlokaxxute, 4TO CymMMa YIJIOB UYETBHIPEXYTOJIb-
HMKa paBHa 360°, pazpesas €ro Ha J/iBa TPEYI'OJIbHUKA.

>> Ilposexst AnaroHajb, Mbl Pa3pe3’aeM YETbIPEX-
YTOJBHVK Ha JIBa TpeyrosibHuKa. [lpm »ToM 1Ba yrua
YeTHIPEXYTOJIbHIKA Pa30MBAIOTCS Ha JBE 4YacTH (Ka-
x/1blil). Ecm MBI ci1oXMM Bce IecTh YIJIOB B JIBYX
TPEyToJIbHUAKAX, TO moiaydmum 2 X 180° = 360°. C apy-
roif CTOPOHBI, 3Ta CyMMa HPEJCTaBJISICT COOOH CyMMy
YTJIOB YETHIPEXYTOJIBHUKA (E€CM CTPYNIHUPOBATH Maphl
YIJIOB C OOLIMMHU BepIIMHAMH). <]

D70 peleHne, CTporo roBopsi, TPedyeT HEKOTOPBIX
yTouHeHuil. [leso B TOM, 4TO [AMAaroHajib YeTHIPEX-
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YTOJIbHUKA MOXET OKa3aThCsl BHE UETBIPEXYTOJIbHMKA.
(MHOTOYTOTLHYKY, B KOTOPBIX TaKOe CJIydaeTcsl, Ha-
3pIBAIOT HesbinykaviMu.) Ho BcE paBHO cymma yrJjioB,
ecJIM pa3peniath yriisl 6osbliine 180°, OyzmeT paBHa 360°.
B camom zese, MOXXHO pas3pesaTh YETHIPEXYTOJIBHUK I10
JPYyroit IUaroHajy ¥ MPUMEHUTb TO € CaMoe paccy-
K/IEHWEe, 9TO W PaHblIe.

137. Yemy paBHa CymMMa YIJIOB BBINYKJIOTO MSITH-
yToJIbHMKA?

> Kak u B npeapiymieit 3aaue, pa3pexem ero Ha
TPEYTOJLHUKY, TPOBe/sT JBe qraroHasu. [lomyunres 3
TpEYroJbHMKA. 3HAYNUT, CyMMa YIJIOB BBITYKJIOTO TISITH-
yroJjbHuKa paBHa 3 X 180° = 540°.

138. Haiigure cyMMy yIJIOB BBIIYKJIOIO N-yIOJIb-
HHKa.

> Bo3bMEM OJHYy W3 BEpILVH U IPOBEAEM U3 HEE Bee
qaroHanu. Mx Oyaer n — 3 (U3 n BeplIMH BbINQJIAIOT
TpU — caMma BeplllMHA U Be coceanue). OHM pa3pesa-
10T MHOTOYTOJIbHUK Ha N — 2 TPEyTOJIbHUKA (KaX/IbIit
pa3pe3 yBeaMuUMBACT UKCJIO 4YacTei Ha 1, BHauasie Obl-
Jla O/THA YacTh). B KaX/IOM TpeyroJjbHUKe CyMMa YTJIOB
paBHa 180°. CkJia/ibIBast BCe yIJIbl BCEX TPEYTOJIbHUKOB,
MOJTy4aeM CyMMY BCEX YIJIOB MHOTOYTOJIbHHKA, KOTO-
past TeM cambIM paBHa 180(n — 2)°.

139. JlokaxuTe, 4TO BHEIIHMI Yrojl IpU BepIIM-
He A tpeyrosibHuka ABC (CM. PUCYHOK) paBeH CyMme
yrioB B u C.

> CymMa Tpéx yIJIOB TpeyroJibHUKa paBHa 180°.
CiieoBaTeIbHO, CyMMa JByX U3 HHUX PaBHA Pa3sHOCTH
180° u TpeThero yria, To €CTh paBHA YIJIy, CMEXKHOMY
¢ TpeTbuM. YTO U TpeboBasoch 10Ka3aTh. <]

140. Cropona AB tpeyrosbuuka ABC juimHHee
croponsl AC, n Ha Hell oTyoxeH oTpe3ok AD, pas-
Hblil oTpe3sky AC. JlokaxuTe, 4TO yroJl IpH OCHOBa-
HMH paBHOOepeHHOro TpeyrombHuka ACD HacTONbKO
e Gouibliie yrita ABC , Hackosibko Menbiiie yriia ACB.

> Yrisl npu ocHoBaHun CD paBHOGEAPEHHOTO
tpeyrosibiuka ACD paBupl. OJuMH W3 HHUX MEHbIIE
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yriia ACB na Besimuuny yria DCB. [lpyroit siBiisiercst
BHEIIHUM yIJioM TpeyroibHuka DCB, u noToMy paBeH
cymme yriia DCB u yrina ABC. CiiefioBaTelibHO, B 000~
UX Cllyyasix pasHUIla paBHa BequuuHe yria DCB. <

141. YeMmy paBHa cyMMa BHEIIHUX YIJIOB MPU TPEX
BEPIUMHAX TPEYTOJIbHUKA?

> Bmecre ¢ TpemMs BHYTPEHHUMM yrjlamMu (KOTO-
pble B cymMme AatoT 180°) mosyvaeTcst Tpu pa3BEPHYTHIX
yriaa, To ecTb 540°, MO3TOMYy CyMMa BHEUIHMX YTJIOB
paBHa 540 — 180 = 360°. <

142. Yemy paBHA CyMMa BHEIIHMX YIJIOB IIpU Ye-
TBIPEX BEPIUMHAX BBITYKJIOTO YETHIPEXYTOJIbHUAKA?

> YToObl HaliTM CyMMy STMX yIJIOB (OHM TIOKa3a-
Hbl HA PUCYHKE O/IMHOYHBIMH JyraMH, HO 3TO HE 3Ha-
YWT, YTO OHU PaBHHI!), PACCMOTPUM COOTBETCTBYIOIIHE
BHYTpeHHMe yIiibl. Bmecte ¢ 4 BHyTpEeHHUMH yTJIaMu
(kotopble B cymMe JaloT 360°) mnosiydaercst 4 pas3Bep-
HYTBIX yIJiIa, TO ecTb 720°, OTOMY CyMMa BHELIHUX
yrioB paBHa 720 — 360 = 360°. <

143. Yemy paBHa cyMMa BHEUIHMX YIJIOB IIPU MSITH
BEPIUMHAX BBIYKJIOTO IISITUYTOJIbHUKA?

> BMmecre ¢ 5 BHYTpEHHUMH YIJlaMd (KOTOpBIE B
cymme JaiotT 540°) nosyvaercst 5 pa3BEPHYTHIX YIJIOB,
T0 ecThb 900°, IOATOMY CyMMa BHELIHMX YIJIOB PaBHA
900 — 540 = 360°. <

AHAJIOTUYHBIM CHOCOOOM MOXHO YOEIUTbCsI, 4TO
CyMMa BHEIIHMX YIJVIOB BBIIIYKJIOTO IIECTU-, CEMU- U BO-
o01ie JiIodoro n-yroibHuKa paBHa 360°. B camom zere,
BMECTE C BHYTPEHHUMH YIJIAMH MOJIyYaeTCsl 11 Pa3BEp-
HYTBIX YTJIOB, TO €cTb n - 180°, a BHyTpEHHHUE YTJIbI
naiot (n — 2) - 180°, Tak 4TO Ha JI0JII0 BHEIIHUX TIPU-
XouTcsl pasHuia B 2 - 180 = 360°.

Bnpouem, ectb apyroe, 6ojiee HarysiAHoe (XOTSI U
MeHee (popmasibHoe) oObsicHenue. IlpencraBum cebe
aBTOMOOMIIb, KOTOPBI 00BE3KAeT MHOTOYTOJBHUK IO
TIEpPUMETPY. YTJIbl MHOTOYTOJIbHUKA SIBJISIIOTCS] TOUKAMU
MIOBOPOTA aBTOMOOWJISI. B KaXk/10if TOUKe OH MOBOpPAUYM-
BaeT HA YroJl, PaBHbIl BHELIHEMY YIJy MHOI'OYTOJIbHU-
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ka. O0bexaB Kpyr, aBTOMOOUJIb CJIEJIAET TOJIHbIA 000-
POT, TO ecTb MOBEPHET Ha 360°.

144. JlaHa npsiMasi U TOYKA, HA HEH He Jiexaluas.
Kak mpoBectu (LMpKyJieM U JIMHEHKON) NPsIMYIO yepes
JJAHHYIO TOUKY, NapaJUIEJIbHYI0 JTAaHHOM IIPSIMOWA?

> Bor omun u3 crioco6os. Ilycrth janbl npsimast [
u touka A. Tposeném uepes Touky A Kakyro-HUOY/Ib
HpsiMyto m, repecekaionlyio npsimyio /. Vickomast npsi-
Masl lepeceKaeT MpsIMYIo M IO TEM e YIJIOM, YTO U
npsiMast [, Tak YTO HAJ0 MPOCTO OTJIOXKHUTH STOT YroJi
oT TpsiMoii m (3amavya 116).

MOo>XHO BBIOpATh YTOJI IEPECECUCHNUS IPSIMBIM: OITyC-
Kaem u3 A 1epreHJMKyJIsIp m Ha upsimyio [, a 3arem
M3 TON K€ TOYKM A BOCCTaBIsleM TMEPIEHINKYJISp K
npsiMoii m (ucmoJib3yst 3amaun 120 u 119). <

Ewé HeckoJIbKO 3aJa4

145. Jlaiite Ipyroe [I0Ka3aTeJIbCTBO TEOPEMBI O
CyMMe€ YIJIOB BBIIYKJIOTO YETBIPEXYTOJIbHUKA, Pa3pe3aB
€ro JAByMsl JUArOHAJISIMU Ha 4YETbIPC TPCYTOJIbHUKA.

146. [Toxaxxute, 9TO B BBITYKJIOM YETHIPEXYT OIbHI-
ke ABCD (BeplunHbl HEPEUUCIICHBI 110 YaCOBOM CTPEJI-
Ke)

LCAD + ZBDA = ZDBC + LACB.

147. JokaxxuTe, 4TO CyMMa IISITH YIJIOB Y BEpUIMH
ISATUKOHEYHON 3Be3/ibl (OTMEYEHbl OJMHAPHOH JyIoH,
HO MOT'YT ObITh PA3JIMYHBIMU) OJMHAKOBA Y BCEX 3BE3.
YeMy oHa paBHa?

148. Tpeyroasnnk ABC — paBHOOeIpeHHBIN C
ocHoBaaneM AC. Otpesok AM penut ero Ha JBa
PaBHOOE/IPEHHBIX TPEYTOJIbHUKA C OCHOBaHUsIMU AB u
MC. Haiiqure yron B. [Orser: 36°.]

149. IlpojoJikeHust AByX IPOTUBOIIOJIOXHBIX CTO-
pou AB u CD uersipéxyrojisnuka ABCD nepecekaior-
cst ozt yraiom 20°, TIPOJOKEHNSI ABYX JIPYTHX TPOTH-
BOMOJIOKHBIX cTopoH (AD, BC) — Toxe. Jlokaxwre,
YTO J[Ba yIJla B YETHIPEXYTOJbHUKE PaBHbI, a /1B JIPY-
rux orauyatorcst Ha 40°.
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150. Croponsl yria B 75° nepreHauKyJIsIpHbL CTO-
poHaM Japyroro yria. Yemy MOXeT ObITb paBeH 3TOT
yroa? (Bo3MoxxHbI pa3Hble BADUAHTHI. )

151. [iBe mpsiMble ABIXKYTCS MApaJlIeIbHO CaMUM
cebe. JIokaxkute, 4TO YroJl MeX/Jy HUMU OCTAETCsl He-
W3MEHHBIM.

152. BcnomuHasi J10Ka3aTeabCTBO (POPMYJIbI JJIsI
CYMMBI YIJIOB 1-yTOJIbHUKA, IOJYYUTE B KA4ECTBE CIIE/I-
CTBUSI, UTO IIPU JIIOOOM CHOCOOE pa3pe3aHust JuaroHa-
JISIMH BBIITYKJIOTO N-YTOJILHUKA HA TPEYTOJIbHUKM (JIMa-
TOHAJIM He 00SI3aHbI BBIXOUTH M3 OJTHON BEPIIMHBI) T10-
JIy4aeTcst OJTHO U TO YK€ UUCJIO TPEYTOJIbHUKOB (1 —2).

153. Kakoe HanOoJiblllee YUCIIO OCTPBIX YIJIOB MO-
5KET OBbITh B BBITYKJIOM 4-yroJibHUKE? B BBIIYKJIOM -
yroJibHuke? B BbllyKJIOM 100-yroJibHuke?

154. Tpsimast nepecekaeT CTOPOHbI yIjia U €ro Ouc-
CEKTpUCY, 00pa3ysl Tpu yryia (CM. PUCYHOK). Jlokaxu-
T€, YTO CPE/IHUI 13 STUX YIJIOB PaBEH IIOJIyCyMMe Kpaii-
HUX.

155. Yepes nanHyio TOUKy npoBeauTe (LUPKYJIEM U
JIMHENMKOI) NpsAMYIO, KOTOpasl NEPECEKAET JIBE JIAHHBIE
(He mapaJiieJibHbIe) TPSMbBIE TIO/] PaBHBIMU YIJIAMU.

156. PoGoT npoe3kaer 1o npsiMoit 1 merp, Mmoso-
pavyMBaeT HApaBO Ha HEKOTOPBIl yroJl o, Mpoe3kaeT
npsiMo ewe 1 MeTp, OnsdTh MOBOpPAYMBAET HAIPABO Ha
TOT e yroJl <, CHOBa Ipoe3kaeT 1 MeTp U Tak Ja-
Jiee. JlokakuTe, 4TO TOYKU IOBOPOTOB POOOTA JIEXAT
HA OJ(HOM OKPY>XHOCTH.

157. Kycok Oymaru ABaX/bl COTHYJIM 1O NPSIMBIM,
a IOTOM PAa3pe3aJii HOKHULIAMU 110 IyHKTUPHOH Jn-
HUM 1 pas3BepHyU. Kak HaliTW yIJIbl MOJTy4YHUBILETOCS
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YeTbIPEXYIOJIbHUKA (AbIPKU), €CJIM U3BECTHBI YIJIbl (X,
pwny?

158. Tlo npsimomy miocce co CKopocTbio 60 Km/u
ezieT MaumHa. [lapanyiensHo mocce CTOUT JIOM JUJIMHOM
100 metpoB. Kaxayio cekyHly MaccaXup MallluHbl U3-
MeEPpSIET YroJl, MoJI KOTOPbIM BUJIEH oM ((acaj Joma).
Jlokaxkxute, 4TO CyMMa BCEX M3MEPEHHbIX UM YIJIOB HE
6oJibiie 1100°.

B 3aaue 118 Mbl JesiMiau yroJ Ha [IB€ paBHbIE Ya-
cTi (CTPOWJIM OUCCEKTPUCY YIVIA) LUPKYJIEM U JIMHEH-
KOW. A MOXHO JIM LIMPKYJIEM W JIMHEHKON DPa3je/uTh
yroJl Ha mpu paBHbIE YacTU? OTa 3ajada Ha3bIBACTCS
«Tpucekuueit yria». OHa U3BeCTHa CO BPEMEH JpeBHel
Ipenun, u Apxume[ rnpuaymall pelieHue ¢ HeOOJIbIIUM
JKYJIBHUUECTBOM — WJIU, KaK cefiuac roBopsIT, KpeaTuB-
HO KCII0JIb30BJI JIMHENKY, C/I€JIaB HA Hel oMeTku. Bor
3TO TOCTPOEHHE.

JKemast pasnenuts Ha Tpu yactu yron AOB, npose-
JIEM OKPY>KHOCTh HEKOTOPOro paauyca ¢ leHTpoM B O.
3areM, He MEHsisl pacTBOpa LMPKYJIs, CAEJaeM Ha JIi-
Heiike 1Be nomeTkn P u () (paccrosiHue Mex1y HUMU
PaBHO paamycCy OKpy»HOCTH). Tenepb NpuIoXum Jin-
HelKy TaK, 4TOOBI OHa IPOXO/IUJIa Yepe3 TOUKY OKPYX-
Hocti Ha Jyde OB, a /Be NMOMETKM Tonaju Obl Ha
npsmyto AO u Ha okpyxHocTh. Torzma yroui, obpa-
3yeMblil JiHelkol ¢ npsimoir AQ, Oy/eT paBeH Tpetu
MCXOJIHOT 0.

159. [lokaxure, 4yTO MOCTPOCHUE ApXUMena Jeii-
CTBUTEJILHO TMO3BOJISIET MOCTPOUTH YTrOJI, PaBHBIN Tpe-
™ manHoro. (Tpeyrompuukn PQO w OQB' — pas-
HoGenpenuble; 31ech B’ — Touka nepecevenust OB ¢
OKPY>KHOCTBIO. )

Mpl yxe ynoMHAIM, YTO (KaK ObLIO JI0Ka3aHO MHO-
ro no3xke, B XIX Beke) Oe3 Takmx XuTpocTeil (MCIoh-
3ysl JIMHEHKY JIMIIb JUISI TOT'O, YTOObI IPOBECTH HPSIMYIO
yepes yxe UMEIONnecs TOYKH, a IUPKYJIb — JIMIIb [T
TIOCTPOCHUSI OKPYXXHOCTU C YX€ IOCTPOCHHBIM IICH-
TPOM U M3BECTHBIM PAJIlyCOM) OOOUTHCH HEJIB3SI.
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10. IlpsiMoyroJ/ibHbI€ TPEYroJIbHUKU

Ilpsimoy2onbHbim Ha3bIBaETCS TPEYTOJBHUK, B KO-
TOPOM OJIMH U3 yTJI0B MpsiMoii. [Ipunexkaiie k 3ToMmy
yIJly CTOPOHBI Ha3bIBAIOTCSl KAMemamu TPeyrobHU-
Ka, a IPOTUBOJIEXKAII[Aasi CTOPOHA — 2UNOMEHY 301l

160. [lokaxxute, YTO B NPSIMOYTOJILHOM TPEYIOJIb-
HUKE YIJIbI TIPY TUIIOTEHY3€ B CyMME COCTaBJISIOT TIPsI-
MO yroiJi.

> Cymma Bcex TpEX yrioB cocrasisier 180°, 3Ha-
YWT, Ha JIOJIIO JIBYX Jpyrux octaércst 180—90 = 90°.

Otcioma ciiefiyeT, YTO OCTaJIbHBbIC YTJIBI B TPSIMO-
YTOJILHOM TPEYTOJIbHUKE (KpOME TPSIMOT0) — OCTpbIE:
€CJI MX CyMMa paBHA MpPSIMOMY Iy, TO KaXKIO€ W3
CJIaraeMbIX MEHBLIE MPSIMOTO.

161. Haiimute yriipl mpsIMOYTOJIbHOTO PaBHOOEIPEH-
HOTO TPEyToJIbHMKA.

D> Ymibl [IpU OCHOBAaHWM PAaBHOOEIPEHHOTO Tpe-
YrOJIbHUKA PABHBI, 4 B CyMME COCTaBJIsiioT 90°, Tak 4To
KaX/Iplil M3 HUX paBeH 45°. <

Heckoubko CJIeayonmx 3aa4 J1aroT IIpU3HAKU pa-
BEHCTBA NMPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

162. (a) [okaxxuTe MpPU3HAK PABEHCTBA MPSIMO-
YTOJIBHBIX TPEYTOJIbHUKOB IO JIBYM KaTE€Tam»: €CJii y
JBYX IPSIMOYTOJIbHBIX TpeyroJibhukoB (ABC u A’B'C’
c npsiMbiME yriiamu B u B’) paBHBI COOTBETCTBYIOIINE
kateTsl (AB = A'B’ w BC = B'("), To TpeyrojbHUKN
PaBHBI.

(6) Chopmyaupyiite U JOKAXKUTE IPU3HAK PaBEH-
CTBa MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB 110 KATETy U MPHU-
JIeraionemMy K Hemy OCTpPOMY YTIy.

> OTu mpu3HaKM He TPEOYIOT CHEHMAIhHOIO J0Ka-
3aTEJICTBA: OHU BCETO JIMIIIL YACTHBIE CJIyyau IEPBOTO
¥ BTOPOTO MTPU3HAKOB PaBEHCTBA TPEYTOJILHUKOB, KOT/Ia
OJIH W3 YTJIOB MPSIMOU. <]

B cremyromeii 3amade yxe HeEJb3sl COCNAThCS Ha
TIPU3HAKKA PABEHCTBA TPEYTOJILHUKOB (MIOTOMY YTO TOT
TIPU3HAK, HA KOTOPBI XOTEJOCh ObI COCIAThCSI, HEBE-
peH — cM. 3aj1auy 85).
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163. KareT u runorenys3a 0JHOTO MPSIMOYTOJILHOTO
TPEeyroJIbHAKA PaBHBI KaTeTy W TUIOTEHy3e JApYroro.
Jloka>xuTe, YTO TPEYTOJILHUKU PaBHBL.

> TpUIOKUM TPEYTOJBHUKM JIPYT K JAPYTY PaBHbI-
mu katetamu BC u B'C’ (cM. pucynok). ITockosibky
TPEYToJIbHUKM TIPSIMOYTOJIbHbIC, TO JIBA JPYTHX Karte-
Ta cocTaBsT ofiHy npsimyio (AA’) U 1Ba TpeyrosbHUKa
COCTABSIT OOJIBbINMI TPEYyroJbHUK. [10 ycyioBuio rumo-
TEHY3bl PABHBI, [O3TOMY STOT OOJIBLIMN TPEYTOJbHUK
TIOJTyYUTCST PaBHOOEIPEHHBIM. JlokaxeM, 4To Touka C
(comeménnas ¢ C') sasiercst cepemunoit AA’. B ca-
MoM Jiefie, eciu cepeuuoii AA’ Obuta Kakas-HUOY/Ib
Apyrast touka M, o BM 6blia Obl MeJMaHON paBHOOE-
ApeHHoro tpeyrosibinka ABA’, a otomy u ero Bbico-
TOM, U MBI TIOJTYYIJTA OBl JIBA Pa3HBIX MEPIICHIUKYJISIPA,
ONyIIEHHBIX W3 TOYKK B Ha npsmyio AA’ — oTpesku
BC v BM . 3naunr, C u M coBnajaior, orpesku AC u
A’C' paBHbBI U HAIIM TPEYTOJHHUKA PABHbI, HAIPUMED,
no asyMm kareram. (Mim no tpém croponam.) <

MOXKHO paccy»kIaTh MHaue, COBMECTHB PaBHbIC Ka-
TEThl TaK, YTOOBI TPEYTOJLHUKU OKa3ajuCh MO OJIHY
ctopoHy (cM. pucynok). Eciin mpu 3ToM Touku A u
A’ coBmajyT, TOo TPEyroJbHUKM PaBHbL. ECJIHM e HeT,
10 ooOpasyercs Tpeyrosibhuk CAA’. OH J10J1KeH ObITh
paBHoOe/pentbiM, Tak kak CA = CA’ no ycisiosuio
(runoteHys3bl paBHbl). C IPYToii CTOPOHBI, B HEM OJTMH
W3 yIJIOB Tipy ocHoBanuu (Ha pucynke / CAA') Tymoi,
TaK Kak cMexHblii Kk Hemy yroi (L CAB) octpblit. Yr-
JIbl TIPYU OCHOBaHMM B PaBHOOECIPEHHOM TPEYrOJbHUKE
PaBHBI, @ BTOPOTO TYMOr0 yrijia ObITh HE MOKET (CymMMa
yrnoB 180°). 3HauwT, 3TOT ciyyaii (HecoBmajeHue A
u A') HEBO3MOXKEH.

164. Tunoreny3a OJHOTO NPSMOYTOJILHOIO Tpe-
YTOJIbHAKA paBHA TMIIOTEHY3€ IPYroro; OJWH U3 INpH-
JIEraloluX K Hell YIJIOB paBeH YIUIy IIpU TMIIOTEHY3e
JPpYroro TpeyroyibHUKa. JIokakuTe, 4To TPEYTOJIbHUKY
PABHBL.

> TTockoJibKy B 000MX TPEYTOJIbHMKAX CyMMa yTIJI0B
paBHa 180° 1 y HUX €CTb JiBa PaBHbIX YIJIa, TO PaBHbI
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Y TPETbU YTJIbl, U TPEYTOJIbHUKU PABHBI 110 I'MIIOTEHY3E
U JIByM IPUMBIKAIOIMM K Hell yriaM. <

165. Karer 0AHOIroO HpsIMOYroJIbHOIO TPEYTOJIbHU-
Ka paBeH KaTeTy JPyroro; MpOTHBOJIEXKAIIE UM YTJIbI
TaKXe paBHBL. JlOKaKUTe, YTO TPEYrOJIbHUKA PABHEL.

D> B kaxJ0M 13 ABYX TPEYrOJbHUKOB OCTPBIC YTJIbI
B cyMMe JaloT 90°, Mo3TOMY eciM MPOTHUBOJIEKAIINE
PaBHBIM KaTeTaM YIJIbl PaBHbI, TO U MPUJIEXKAIINME K HUM
YIJIbl TOXKE paBHbI. OCTAETCSI BOCIIOJ/IBb30BATHCSI BTOPbIM
[IPU3HAKOM PABEHCTBA TPEYIOJIbHUKOB. <

166. B npsiMOyrosibHOM TPEyroJIbHUKE OJJUH U3 Ka-
TETOB B/JBOE KOpoue TunoTeHysbl. Haitiure yrisl Tpe-
YTOJILHUKA.

> Bo3bMEM /1B TaKUX TPEYIOJILHUKA U IIPUJIOKHAM
WX JUIMHHBIMM KaTeTamu Jpyr k Apyry. Koporkwe ka-
TETHI OYZlyT COCTaBJISITh OJMH OTPE30K (YIJIbI IPSIMBIC).
JUtnHa 3TOro OTpeska Mo YCJOBHMIO PaBHA JUTMHE TH-
MOTEHY3bl, TAK YTO TOJIyYHTCS] PaBHOCTOPOHHHI Tpe-
YIOJIbHUK, B KOTOPOM YIJibl paBHbl 60°. OteeT: 60°,
30°, 90°. <«

167. B mnpsiIMOYroJIbHOM TpPEYroJIbHUKE OJIMH W3
yrjioB paBeH 30°. [lokaxkuTe, 4TO OJAMH U3 KaTETOB
BIIBOE KOPOYE TMITOTCHY3HI.

> [Iputoxum [iBa TaKMX TPEYTOJIBHUKA IPYT K IpPY-
Iy Kareramu Tak, 4yToObl ABa yrja B 30° oOpaszoBayiu
yroJi B 60°. INosyunrcst paBHOOEIPEHHBII TPEYTOJIbHUK
C yrJjioM Tipu BepumHe 60°, KOTOpBI OyIeT paBHOCTO-
poHHuM. CJiefoBaTeNIbHO, yJIBOEHHbI MEHBIIMI KaTeT
PaBEH TUIIOTEHY3€, YTO ¥ TPEOOBAJIOCh JOKA3aThb. <

168. Kax nocTpouTb NpPSIMOYTOJIbHBIA TPEyroJib-
HUK, €CJIU JIaHbl €r0 KaTeT U FUIOTeHy3a?

> IMocrpoum mpsimoit yroJi. Ha ognoit us ero cro-
POH OTJIOXUM JIaHHBII KaTeT. 3aTeM BO3bMEM LIUPKYJIb C
PacTBOPOM, PaBHBIM T'MITOTEHY3€, IOCTABUM OJHY HOX-
Ky LIMPKYJISA B KOHEIL[ KaTeTa 1 CAEJIaeM HY>KHYIO OTMET-
Ky Ha JPYroi cropoHe yrjia. <
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Emé HeckoJIbKO 3a1au

169. JlokaxuTe, 4TO B TYIOYTOJBHOM TPEYTOJIb-
HHUKE TOJIbKO OJIMH YTOJI TYIOH, a [JBa OCTaJbHBIX —
OCTpBIE.

170. Meauana TpeyrosjbHUKa BJIBOE KOPOUE CTOPO-
HbI, K KOTOpPOil oHa mpoBesieHa (AM = %BC JUIsT Me-
quansl AM tpeyrosibiuka ABC). Tlokaxute, 4T0 TOT
TPEYroJIbHUK HPSIMOYroIbHbIA: LA = 90°.

171. Tokaxure, 4TO JIIOOOW MPSMOYTOJIbHBIA Tpe-
YTOJILHUK MOXHO Pa3pe3aTh Ha JiBa MPSMOYTOJIBHBIX
TPEYTOJIbHAKA, Y KOTOPBIX TE€ € CaMble YIJIbI, YTO Yy
HICXO/THOTO.

172. Bacst yrBepkJaer, 4To paspesajl TyHOyIOJib-
HBIIl TPEYTrOJNBHUAK Ha HECKOJIBKO OCTPOYTOJIBHBIX. Mo-
SKET JIU TaK ObITh?
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11. INapaJjuiesiorpaMmmbl

Yetoipéxyronsuuk ABCD HasbiBaeTcst napanie-
JI02pAMMOM, €CJIA €r0o IIPOTUBOIOJIOXKHbBIE CTOPOHDI
HOIMApHO MapaslieJIbHEL.

173. okaxxute, 4TO B APAJLJIEJIOIPAMME YIVIbI IPU
COCE/IHMX BEpIIMHAX JAl0T B cymme 180°, a yruibl npu
TIPOTUBOIIOJIOKHBIX BEPIIMHAX PABHBI.

> Ilycte ABCD — napasuiesiorpamm. Ilo ocHos-
HOMY CBOﬂCTBy IapaJIJIC/IbHBIX TIPSIMBIX BCE YCTBHIPE OT-
MEUEHHBIX Ha PUCYHKE YIiTa paBHbL OO0O3HAUMM UX Be-
JunHy depes «. Torma yriael A u C paBubl a (BTO-
poit — KaK BepTHKAJbHBIA K yIiy o), a yriisl B u D
SIBJISIIOTCSI CMEXXHBIMU K YIJIaM BEJIMYMHBI ¢ U IOTOMY
paBubl 180° — .

174. [lokaxxure, 4TO MAroHalb JEJIUAT NApajlIesio-
rpaMM Ha /IBA PaBHBIX TPEYrOJbHUKA.

> [lpoBeném B mapaiutesniorpamme ABCD nuaro-
nasib BD. Tlockosibky cropoust AB u CD napasuiesib-
Hbl, yriibl ABD n BDC paBHbI KaK HaKpecCT JIeXKallye.
AHAJIOTUYHBIM 00pa30oM MapauIeIbHOCTh CTOpoH BC
u AD rapaurtupyer, uro yrist CBD u BDA paBhbl.
Huaronans BD siBasietcs o0lueil CTOPOHOM TPEYroJib-
uukoB ABD u CDB. Ocraércst BOCHOJIb30BATHCS PH-
3HAKOM PABEHCTBA TPEYIOJILHUKOB 110 CTOPOHE U JBYM
yriaam. <

175. Jlokaxure, 4TO MPOTUBOINOJIOXKHBIE CTOPOHBI
NAPAJIJIECJIOrPAMMA PABHEL.

D> OTO SBJISIETCSI OYEBU/HBIM CJIEACTBAEM IPEIbl-
JyLIeit 3a/lauu: €CJM TPEYrOJIbHUKU PaBHbI, TO PAaBHbI
U UX CTOPOHBIL. <

176. [Inaronanu AejsT MapajuiesorpaMm Ha 4 Tpe-
yrosibHuka. Jlokaxure, 4To CpeIy HUX €CTh JBE Mapbl
PaBHBIX.

> Ilycrs O — TOYKA I1epeceyeHus! JiMaroHasei na-
pasnenorpamma ABCD. [JlokaskeM, 4TO TPeyroJbHUKA
AOD wn COB pasubl. B camom nene, croponst AD u
BC pasubl (1o npenpityiieit 3agave), yriast OAD u
OCB, a takxe ODA n OBC paBHbl KaK BHYyTpEHHUE
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HakpecT Jiexanmwe. OCTajoch TPUMEHNTh NPU3HAK Pa-
BEHCTBA TPEYTOJHLHUKOB MO CTOPOHE U JIBYM YyIJlaM. <

177. Jlokaxxure, YTO TOUKA LIEPECEUCHUSI /AT OHA-
Jiefl mapajiesiorpaMMa JIEJIUT KXyl U3 AuaroHaseit
TIOTIOJIaM.

> OTO OYEBUAHO CIEAYET M3 MPEAbIAYILIEH 3a/1aun:
B PaBHBIX TPEYTOJILHUKAX PaBHBI CTOPOHBI. <]

178. JlokaxuTe, 4TO €CIU B UETHIPEXYTOJILHUKE
ABCD 1mpoTHBONOJIOXKHBIE CTOPOHBI TONAPHO PaBHbBI
(AB = CD, AD = BC), 10 3T0 napajieJiorpaMMm.

> [lpoBeném amaronans BD. OHa pasgenuT 4eThl-
PEXYTOJIBHYK HA JBA TPEYTOJIbHUKA, KOTOPBIC PaBHBI IO
TpéM cropoHaM (BD — o0iasi, ocrajibHble Hapbl CTO-
POH paBHBbI 110 NPeANoJioxkeHulo). CieJoBaTesIbHO, YI-
st CDB n ABD pasubl, nosromy npsimsie AB u CD
TapaaesbHbl (YTIIBI SIBISIOTCS BHYTPEHHUMH HaKpeCT
JISKAIUMK) . AHAJIOTHYHBIM 00pa3oM mnpsimbie AD u
BC napamnnensisl, 1 ABCD — napajienorpamMm. <l

179. JlokaxxuTe, UYTO YETHIPEXYTOJIbHUK, B KOTO-
POM TIPOTHBOIIOJIOXKHbIC YIJIbI MOMAPHO PAaBHBI, SIBJIS-
€TCsI TIapaJlIeJIOrPAMMOM.

> IlycTp 1Ba NPOTHBOIOJIOKHBIX YIJIA YETBIPEX-
YTOJIBHUKA PaBHBI ¢, a JiBa JPYTUX yria pasusl 3. To-
rJa CyMMa BCEX YIUIOB, TO ecTb 2ar + 23, paBHa 360°,
nosromy o + f = 180°. [lodroMy HPOTUBOIOJIOX-
HBIC CTOPOHBI YETBIPEXYTOJIBHUKA NAPaJIJIENIbHBI (YTJIBI
o U 3 SBISIOTCS IPH HUX BHYTPEHHUMH OJHOCTOPOH-
HUMH). <

180. Touka mnepeceuyeHUs] UAroHAJICl YETHIPEX-
YTOJIBHUKA JIEJTUT KaX/IyI0 U3 HUX TornoJiaMm. Jlokaxure,
YTO ATOT YETHIPEXYTOJbHUK — IapaJlJIeJIOrPaMM.

> Ilycts O — Touka HepeceyeHUs! TMaroHasei ye-
Toipéxyrosibiuka ABCD. Tpeyrosnbiuku AOB u COD
PaBHBI 10 IEpBOMY npu3Haky (yribsl npu Bepumue O
BEpPTUKAJILHBI, CTOPOHBI PaBHBI 1O YCJOBUIO). B wact-
Hoctu, yriasl OAB u OCD paBHBI. A OHU SIBISIIOTCS
BHYTPEHHUMH HakpecT Jiexamumu 1pu cekyuieit AC,
nostomy cropoubl AD u BC mnapasuiesibHbl. AHAJIO-

60



I'MYHbIM 00pa3oM (Kakue /it 9TOI0 HY>KHbI TPEYI0Jib-
HUKHU?) J0Ka3bIBaeTcsl, yTo cTopousl AB n CD mapan-
JIEJBHBI. <

181. Jlokaxure, 4ro €CJAM B UETHIPEXYIOJIbHUKE
ABCD cropoust AD n BC paBHbl U Hapajuic/IbHbI,
TO 3TO MapaljieJIorpaMM.

> IIpoBeaém auaronany; myctb O — Toyka uX Ie-
peceuenust. Pacemorpum tpeyrosisHuku AOD u BOC.
Ouu pasHbl 110 cropone u JBym yriam (AD = BC,
MIPUMBIKAIONINE YIJIbl PAaBHBI KaK BHYTPEHHHME HaKpeCT
nexarue), moyromy AO = OC, BO = OD. Tenepb
MOXHO COCJIAThCsl Ha IPEbIAYILYIO 3aady (MM IOBTO-
puth paccyxienue: Tpeyrojibiuku AOB u COD pahbl
10 yIJly W JIByM CTOpPOHam). <]

182. [1a napamnenorpamma ABCD u DCEF tipu-
JIOXKEHBI JIPYT K Apyry obuieit croponoit CD. Tokaku-
Te, UTO ueThIpExyrosibHK ABEF — Toxe napajjieso-
rpamMm.

> Ilocmotpum Ha otpesku AB, DC u FE. Tak
kak ABCD — napajuiejiorpamm, NepBbIi OTPE30K Ia-
pajuiesieH u paBeH Bropomy. Tak xax DCEF — mna-
paJjuIesIorpamMM, BTOPOil OTPE30K PABEH ¥ MAPAJLICIICH
TpeTbeMy. [103TOMY TIepBbIii ¥ TPETHiI OTPE3KH PABHBI
Y TapaJulesbHbl (BCIOMHUM, YTO JIBE MPsIMbIC, Mapaj-
JieJIbHbIe TPEThell, apaljiesbHbl APYr Apyry). Ocraét-
Cs1 COCJIATBCST Ha MPEABLIYLLYIO 3a1a4y. <1

183. B tpeyrosbsunke ABC menmana AM mponon-
’eHa 3a Touky M 1o Touku D Ha pacCTosHUe, paBHOE

AM (tak yto AM = MD). Jokaxute, uto ABDC
— MapaijIeIorPaMM.

> B mousyuaromeMcsl 4eThIpEXyTroIbHUKE JUaroHa-
JIU JICJISITCS. TOUKOI TIEPEeCceUeHUsT MOoIoJIaM 1o OCTPo-
€HMIO, OCTAETCsl BOCHOJIb30BaThCA 3agadeil 180. <

Takast kOHCTpYKUMS (IIPOAJIEHHE MEJUAHBI BIBOE)
HaM yxe BcTpevyasiach. C €€ MOMOIIBbIO MBI JIOKA3bIBa-
JIM, YTO ME€/IMaHa B TPEYTrOJIbHUKE HE MPEBOCXOIUT IIO0-
JIyCyMMBbI [IBYX HPUMBIKAIOIIMUX K HEl CTOPOH.
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Touky nepeceuenyst JuaroHaieil mapasienorpam-
Ma Ha3bIBAIOT €r0 YEHMPOM.

184. [lpsimasi nIpoOXOAUT yepe3 LIEHTP Mapajuiesio-
rpamma. Jlokaxure, 4To €€ OTpe30K, 3aKJIIOUEHHbIN
BHYTPU MapaJlJIeJIOrPaMMa, JCJIMTCSl LEHTPOM II0MO-
JlaMm.

D> B 3amTprxOBaHHBIX TPEYrOJBHUKAX PaBHBI CTO-
POHBI, SIBJISIIOLIMECS TTOJIOBUHKAMU [MArOHAMM (LIEHTP
JIeJIUT JMArOHa/b TIONO0JIaM), W HPUMBIKAIOIE K HUM
yribl (0Ha TMapa — BEPTUKAJIbHBIE YIJIBI, Apyras —
BHYTPEHHHE HAKPECT JIexaluye). <l

Emé HeckoJIbKO 3ama4

185. Ha nuiockocTu AaHbl TPUA TOUKH, HE JIeXallue
Ha OJIHOM TpsMOil. MBI XOTUM IOCTaBUTH UYETBEPTYIO
TOUKY, 4TOOBI TOYYMJINCh BEPUIMHBI MaPaJIIeIOrpam-
Ma. CKOJILKMMH CIIOCOOaMM 3TO MOXKHO C/IeJIaTh?

186. [lnaronann pa30MBacT YETHIPEXYTOJBHUK HA
JIBA PAaBHBIX TPEYroJibHMKa. MOXHO JIM 3aKJIIOYUTDH
M3 ITOTO, YTO 3TOT YETHIPEXYTOJbHUK — Tapaslyiesio-
rpamMm?

187. Ilon BBIMOIEH KEpPaMUYECKMMU IUIUTKAMY,
nmeomuMyA  GopMy MNapajjielorpaMMa C HEPaBHBIMU
cropoHamu. OJHa U3 IUIMTOK pacuiaTajlach U €€ Bbl-
Hysd. CKOJIbKUMU CIIOCOOAMU MOXKHO BEpHYTb €€ Ha
MECTO, €CJIM TUIMTKY Pa3pelIaeTcsl MepPeBOPaYNBATE?

188. Nmeercs TpeyroJibHasi IUIMTKA, Y KOTOPOH Bce
TPY CTOPOHBI Pa3HOM JyMHBI. Kak cJI0XKNTh Mapasiesno-
rpaMM M3 [IByX TaKuX IUIMTOK? Kak BBIMOCTUTBL mJIOC-
KOCTb TaKMMH IJTUTKAMU?

189. IllectuyroJibHUK BbLJIOXKEH TPEMsl IJIMTKAMMU,
nmeromnMy GopMy napaienorpaMmoB. Kak BBUIOXUTh
ero TeMH K¢ IUIMTKaMd, HO JpyruM crmocobom? (Kak
PHUCYIOT KyO Ha KapTUHKax?)

190. [lokaxkute, YTO OTPE30K, COCAMHSIIOIIMIA Ce-
PEIMHbBI IPOTUBOTIOJIOXKHBIX CTOPOH IapaJlielorpaMma,
MIPOXOJUT Yepe3 €ro LEHTP.
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191. ToBopsit, uro mouku A u A’ cummempuunbl
omuocumensro mouxu O, eciu O SIBIsIETCS cepeiu-
Hoii otpeska AA’. lokakwute, uro ecim Toukn A’ n
B’ cummerprunbl ToukaM A ¥ B OTHOCHTEJILHO OIHOM
u 1oii xe Touku O, 10 orpesku AB u B'A’ paBubl u
aPaJIJICIIbHBL.

192. B Boinykiiom wecruyrosibiuke ABCDEF (Bep-
IMMAHBI TIEPEYMCIICHBI IO YACOBOM CTPEJIKE) MPOTHBOIIO-
Jioxkubie croponbl AB u DE paBHbl W 11apaJiielibHbl.
[poruBononoxusle croposl BC m EF Toxe paBHbI
W mapajuieJibHbl. JIokakuTe, 4To M TPeThs Mapa Ipo-
TUBOMOJIOKHBIX cTopon (CD u AF) obGnanaer >tum
cBoiictBoM u yto juaronaiu AD, BE u CF upoxo-
AT Yepe3 oAHy TOYKY. (JInaroHaym JeJisiTest 1nornosiam
TOYKOUN MEPECCUYECHMSI. )

193. JlBe onMHAKOBbIC IUIMTKHM, UMelomne (hopmy
YETBIPEXYTOJIbHIKA, NPWJIOKUAIHA JPYr K JAPYTy COOT-
BETCTBYIOIIMMU CTOPOHAMHM, KaK MOKa3aHO Ha PHUCYH-
ke. [lokaxxure, 4TO B IOJIyYMBLIEMCS] LIECTUYTOJIBHUKE
€CTb TPU Iapbl MApaJIJICJbHBIX CTOPOH.

194. B Boinykiiom nsituyroibHuke ABCDE ctopo-
bl AB u CD paBHbl ¥ napajuiesibhbl, cropoHa DE
napajuiesibia jaronasim AC, a yron BCE upsimoit.
[Mokaxkure, uro orpe3ok EC sBiisiercst GUCCEKTPUCON
yria BED. (Iponomkute ED no nepecevenus ¢ BC B
Touke F'; BOCIOJIb3YiiTeCh CBOMCTBAMU MapasliesiorpaM-
moB ABCD u ACFD w nokaxure, uto CE gBisiercs
CEpeIMHHBIM MEPIEHAUKYJIISIpoM K BF )
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12. IlpAMOYroJibHUK, poMO,
KBaJapar

[NapanenorpaMM, B KOTOPOM BCE YIJIBL IIPSIMBIE,
HAa3bIBACTCSI NPSIMOY20/TbHUKOM.

195. Ecsi B napajuiesiorpaMme eCTb XOTsl Obl OIMH
IPSIMOi yroJl, TO 5TO NPSIMOYTOJIBHUK.

> B mnapasiesiorpaMme [POTUBOIOJIOXKHbBIE YTJIbI
PaBHBI, a CyMMa cOCelHUX YrjioB paBHa 180°. Ilo3To-
My €CJId OJIMH U3 YIJoB paBeH 90°, To U coceqHue, u
TIPOTHUBOIIOJIOXKHBIN Takxke OyayT paBHBI 90°. <

196. YeTbIpEXyrobHUK, B KOTOPOM BCE YIJIBI IPsi-
Mble, — TPSIMOYTOJIbHUK.

> Hajo nokasaTb, 4ro 3T0 napajulesnorpamm. B ca-
MOM [IeJIe, IPOTUBOIIOJIOXKHBIE CTOPOHBI [1aPAJUIEJIbHbI,
TaK KaK CyMMa BHYTPEHHUX OJJHOCTOPOHHMX YTJIOB PaB-
Ha JBYM IpPSIMBIM yriaM. <l

197. Jlokaxure, 4TO JMaroHaju HPsIMOYIOJIbHAKA
PaBHBI.

> PaspexxeM >TOT mapajuleJIorpaMM JAarOHAJIbIO
Ha JIBa TPEyroJIbHUKA JIBYMsI CllOcoO0aMU (IIPOBe/sl JIBE
pasHble auaroHanu). Bce deTwlpe TpeyroJibHuka Oy-
JyT IPSIMOYTOJIbHBIE U OYAyT MMETh OJMHAKOBbIE KaTe-
ThI (HpOTI/IBOHOJIO)KHbIe CTOPOHBI IPSIMOYTOJIbHUKA, KaK
y Jo0oro mnapasuiejorpamma, pasnbl). [Toaromy Tpe-
YTOJILHUKU PaBHBI, U UX TUIIOTEHY3bl TOXE PaBHBI. <

198. Jlokaxure, 4TO €CJIU B I1apajIeJIOrpaMMe JUa-
TOHAJIM PaBHbI, TO TO MPSIMOYTOJIbHUK.

> Kak u B npeapinymeit 3agade, paspexeM e€ro Ha
TPEYTOJIbHUAKH [ByMsl criocodamu. CHOBa Bce 3TH Tpe-
YTOJIbHUKU PaBHBI, HO IO APYIOi IPUYMHE: IO TPEM
CTOPOHaM (TIaphbl MMPOTUBOIOJIOXHKIX CTOPOH TNapaJuie-
JlorpamMa u ero auaronaym). ITosromy Bce yribl na-
panyienorpamMma paBHbl. B cymme onu jatot 360°, 3Ha-
YWT, BCE OHM TIPSIMBIE. <]

199. Jlokaxxute, 4TO B NPAMOYTOJBHOM TPEYIOJib-
HUKE MEJIaHa, IPOBEJEHHAsl M3 BEPLIMHBI IIPSIMOTO
yIJla, paBHA MOJIOBUHE TMIIOTEHY3BI.
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> CHOBa NMPUMEHUM TPUEM YIBOCHHUSI ME/IMAHBI.
Ilyctb ABC — mpsIMOYTOJIbHBIA TPEYTOJIbHUK, YTOJT
A — npsimoit, AM — wmenunana (tak uto M — ce-
peauna cropoust BC). Tpogomxkum AM 3a Touky M
Ha paccrosinue, pasHoe AM. Tloayuum touky N, ko-
Topylo coesHuM ¢ BepumHamu B u C. B uernpéx-
yroapurke ABNC nmaronanu JAefisTcsl TIOTOJaM TOY-
Koi1 TlepeceyeHus1. 3HAUUT, 3To napaiesorpaMm. OnuH
U3 YIJIOB €r0 MPSIMOM — 3HAYUT, ITO MPSIMOYTOJIbHUK.
B npsiMOyroJibHUKe IMaroHajM paBHbl — 3HAYMT, y/BO-
eHHasl MeiMana pasHa cropone BC. <

200. Y BepTUKAJbHOI CTEHbI CTOUT JIECTHUIIA, KO-
TOpasi HAYMHAECT CKOJIB3UTH BHU3. [1o Kakoii JIMHUM BU-
raeTCsl KOIIKa, CUJSIIAst HA CEPEIMHE JIECTHUIIBI?

> [lo ayre okpyxHocTu. B camom nese, jiectHHIa
SIBJISIETCSI THIOTEHY30i TPSIMOYTOJILHOTO TPEYTOJIbHU-
Ka, a KOLIKA — CEPE/IMHOM TMIOTEeHY3bl, MOTOMY pac-
CTOSTHME OT KOMIKH JI0 BEpIIMHBI TPSIMOTO yIyla PaBHO
[IOJIOBUHE JIJIMHBI JIECTHUIBI U HE MEHSeTCs. 3HAYMT,
KOIIIKA JIBUTACTCS MO Ayre (4acTh) OKPYXXHOCTH. <

201. U3 nByx TOYeK IPSIMOH OIYLIECHBI HEPIIEHIU-
KyJISIpbl Ha MTapaJiJIeJIbHYIO eif mpsiMyto. JIokaxXuTe, 4To
OHM DaBHBI.

> B camoMm jnieste, mostydaeTcs YeTHIPEXYTOILHIK, B
KOTOPOM BCE YTJIBI TPSIMbIE, TO €CTh MPSMOYTOJIbHUK.
Ero mpoTuBONOJIOXKHBIC CTOPOHBI PaBHBI. <l

Takum 00pa3oM, pacCTOSHME MEXAy IByMs Ma-
PanJieTbHBIMU MPSIMBIMUA MOXKHO OTIpEIeNIUTD KaK [N~
HY OTpe3Ka, BBICEKAaeMOT0 MU Ha NepIeH/JUKYJISIPHOM
NPSIMOM — M0 TPEAbIIYIIEH 3a/laue OHO HE 3aBUCUT
OT TOrO, I/Ic Mbl IIPOBEJEM ITOT HNEPIEHIUKYJISIP.

202. [lepreHuKyJIsipbl, OIYIICHHbIE U3 TOYEK A U
B na npsmyio [, pasubl. [lokaxuTe, uto oTpe3ok AB
HapaJiyTesieH IpsiMoit /.

D> B mosydarouieMcst 4eTbIPEXYTOJIbHUKE JIBE CTO-
POHBI (NepIEeHAUKYJISPBI, OMYyLIEeHHble Ha /) paBHBI U
HapajuleJibHbl, [O3TOMY 3TO IlapaJllelorpaMM, U [JBe
ApYrue CTOPOHbI TOXE IapaJllesIbHbl. <
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203. [IBe mnapajule/IbHBIE NPSMbBIE HAXOASATCS Ha
paccrostHiM a. Touka HaXOIUTCSl HA PacCTOSIHUM d OT
o[HOI M3 HuX. Kakum MOxeT ObITh €€ pacCTOsIHUE OT
Jpyroi npsiMmoit? (Ykakute Bce BADUAHTBL. YUTUTE, YTO
a MOXeT ObITh U MeHble d, u ooJibuie d.)

> IlpeacraBum cebe JBe NpsiMble KAk Iapajuiesib-
HblE [JOPOI'M Ha PAcCTOSHUM @ JPYr OT Apyra. Mbl ne-
peceKkaeM 3T JIOPOTH, JIBUrasiCh B IEPHEH/INKYJISIPHOM
Hanpasienuu. Kornma ocraéres d o mepBoit foporw,
Io Bropoit octaércst d + a. IlepeexaB mepsylo opo-
Ty Ha paccTosHUMe d, HO He JjoexaB [0 BTopoil (Ipu
d < a), mbi Oyjem ot He€ Ha paccrosiuuu a — d. Tle-
peexaB BTopylo Jopory (npu d > a), Mbl Oyaem oT
He€ Ha paccrostnuu d — a. Bropoit u rperuit ciyvau
MOXHO OOBE/IMHUTH O/HOM (opmyioit |d — a|. Otser:
d+a,|d—al <

Pémbom HazbiBaeTCsl mapajiieiorpaMM, B KOTO-
POM BCe YeThIpe CTOPOHBI PAaBHHI.

204. YeThIpEXyroJbHUK, B KOTOPOM BCE CTOPOHBI
PaBHBI, SIBJISIETCSI POMOOM.

> HOCTaTO‘{HO BCIIOMHUTb, 4YTO IwIGTpréXyl"OJ'I])HI/IK,
B KOTOPOM paBHbI ITPOTHUBOIOJIOKHBIE CTOPOHBI, ABJISI-
€TCs IapaJljIeJIoOrpaMMoOM. <]

205. Iuaronainu poMoa IepeceKaloTcsl MO/ MPSIMbIM
YIJIOM.

D> PaspexxeM €ro uaroHaJsiMd Ha 4YeTbIpE Tpe-
yrojibHUKa. OHM OKaXyTCsl PaBHBIMU IIO TPEM CTOPO-
HaMm (HAallOMHUM, UYTO UaroOHaJIM JII0OOro napasjielio-
rpamMma JeJISITCs MOIOJIaM TOYKOM nepecedeHust). 3Ha-
YWT, BCE YETBIPE YIJIa, BO3HUKAIOIIUE TIPH NIepECEUCHUN
JIaroHaJieil, paBHBI. 3HAYUT, OHM MPsSIMBIE. <

206. Ecnu B mapajsesorpaMMe MaroHanyu nepece-
KaloTCsl MOJ IPSIMBIM YIJIOM, TO 3TO pOMO.

> Kak u B mpensiaymieit 3aiade, pazpeskeM mapai-
JieJjorpaM Ha YeThIpe TPEyrobHIKa AnaroHaassMu. OHu
CHOBA PaBHbI, TOJIBKO TETeph HE MO TPEM CTOPOHAM, a
10 JIByM CTOPOHaM U (IIPSIMOMY) YIJIy MeX/y HUMU. <]
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HpﬂMoyFOJ’[bHI/IK, SBJISIIOLIACS O/THOBPEMCHHO
pOM6OM, Ha3bIBACTCsI KsadpamOM: y HEro BCE CTO-
POHBI paBHbI, a BCE YIJIbI IIPpSAMBbIC.

207. Kakoii yroj obpasyeT JuaroHajb KBaJpara C
€ro CTOPOHOIA?

> OTO — OCTpBIi yroJl B NPsIMOYTOJILHOM PaBHO-
OCJPEHHOM TPEYTOJIbHUAKE, KOTOPbIA paBeH 45°. <

Ewé HeckoJIbKO 3aJa4

208. [loxaxkuTe, 4TO B MPSIMOYTOJIbHUKE TOYKA IIe-
pecedeHrs JUaroHajieil paBHOYyIajIeHa OT BCEX YETBIPEX
BEPILVH.

209. JlokaxuTe, 4YTO BEPIIMHBI MPSAMOYTOJLHOTO
TPEYTroJIbHUKA JIEKAT Ha OKPY>KHOCTH, IIEHTP KOTOPOM
HAXOJWTCS B CEPEIMHE TMIIOTEHY3bI.

210. [an mpsiMoit yroa. U3 npousBosibHOM Toukn X
BHYTPU 3TOT0 YIJIa OIyCKAIOT NepIeHAuKyIsIpbl XP u
XQ na cropowus! 3Toro yria. Hapucyiite, rae Haxonsr-
st TOukd X, /TSI KOTOPBIX PACCTOSIHIE MEXY TOUKaMU
P u Q menbue 1.

211. Kakoe MakCMMaJIbHOE YMCJIO NPSIMBIX YIJIOB
MOXXET MMETb YETBIPEXYIOJIbHUK, HE Oyay4ud NpsIMO-
YIOJIbHUKOM?

212. Kakoe MakCUMaJIbHOE YMCJIO PaBHBIX YIJIOB
MOXET WMETh YETHIPEXYTOILHUK, HE Oyay4d TPSIMO-
YIOJIbHUKOM?

213. Kakoe MakCHUMaJIbHOE€ YMCJIO PABHBIX CTOPOH
MOXET MUMETh YeThIPEXYTOJIbHUK, HE Oyydn poMOoom?

214. JIBe OKPY>KHOCTM OJMHAKOBOI'O pajuyca Iie-
pecekaloTesl B ABYX ToykaxX. JlOKaXuTe, YTO MX TOYKU
MEepPECEeUEHMsT M LICHTPHI JISKAT B BEpPIIMHAX pomOa.

215. [okaxuTe, 4TO CEpPEeAMHbl CTOPOH IMPSIMO-
YTOJIbHUKA SIBJISIIOTCSI BEPLIMHAME POMOa.

216. Jlokaxxure, 4TO CEPEMHBI CTOPOH pOMOa SIBJISI-
I0TCSI BEpPLIMHAMY [PSIMOYTOJIBHUKA.
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217. Ha croponax xBaapata ABCD or BepumH
A, B, C, D mo 4acoBoii CTpeJike OTJIOXKEHBI paBHbIE OT-
pesku AA;, BBy, CCy, DD,. [lokaxure, 4TO TOYKU
Ay, By, Gy, Dy sBistioTCsl BEpUIMHAME KBa/[paTa.

218. OmuH KBaJpaT BIUCAH B JIPYToii (YeThIpe Bep-
LIAHBI TIEPBOIO JIEKAT HAa YETHIPEX CTOPOHAX BTOPO-
ro). JJokaxkute, 4TO 4eThipe OCTAIOMIHUXCS (OT OOJIbLIO-
ro KBaJ{para HoCJIe BbIPE3aHUSI MAJIOI0) TPEYrOJIbHUKA
PABHBL.

219. YToObl IPOBEPUTD, UTO JIUCT OYMAru C MPsIMbl-
MU KpasiMM IIPSIMOYTOJIbHBINA, BoBa ciioxxun ero Basoe
(CorHyB 1O CcpeJHell JIMHUN) U yOeIuiICs, YTO JIBE T0-
JIOBUHBI B TOYHOCTU HAKJIa/IBIBAIOTCSl ApPYr Ha Jpyra.
lapanTupyer JM 3TO, YTO JIUCT JEHCTBUTENLHO UMEET
(popmy npsIMOYroJibHUKA? A €C/Id COTHYTb €IIE U IO
JPYroil cpenHel JUHUU?

220. UTo MOXKHO CKa3aTh O YETHIPEXYTOJIbHUKE, €C-
JIM TIOCJIE CKJIaJIbIBAHUSI €T BJABOE MO JI0OOM U3 /1aro-
HaJIel IBe €ro MOJIOBUHBI B TOYHOCTH HAKJIaIbIBAIOTCS
Apyr Ha apyra?

221. BymaxkHast osiocka UMeeT napajuieibHble Ipsi-
Mble Kpasi. JIBe Takue IOJIOCKH OJMHAKOBOM LIMPUHBI
HAJIOXKEHBI JIpyr Ha Apyra. JlokaxuTe, 4TO B mepece-
YeHWH TosTy4yaeTcst poMO. Ha kakoii yros1 moBepHyTCS
JIMaroHaan pomba, ecli OfHY W3 IMOJIOCOK MOBEPHYThH
Ha yroJ o?

222. JIBa yria KBajpaTa CO CTOPOHO# a BBICTYIIa-
IOT 3a MPEJEJIbl T0JIOChl NIMPUHLI @ C MapajljieIbHbIMU
Kpasimi. CTOPOHBI KBaJIpaTa IIEPECEKalOT Kpasi I0JIo-
Cbl B YETBIPEX TOUKaX. JIOKaXXWTE, 4TO [JUArOHAIM Ye-
TBIPEXYTOJIbHMKA, BEPHIMHAMU KOTOPOTO SIBJISIIOTCS 3TU
TOUKH, MIePeceKaroTcst Mo/ yriioM B 45°. (Mcnon3yiite
HPEIbIAYILYIO 3a/1a4y. )

223. BymaxxHas 10JIOCKa UMEET NAPAJIICJIbHBIE MTPS-
Mble kpasi. E€ nmepernyniu u CIUTIOIUIN KaK Ha PUCYHKe
(IyHKTUpP JOPUCOBaH BJOJIb HEBUIMMOI YacTHU Kpas).
Hokaxute, 4To 00pa3yloUIMicsl TPeyrobHUK (Te I0-
JIOCKA JIKUT B [1Ba CJI0s1) — PABHOOEIPEHHDIM.
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224. BymaxkHas 110JI0CKa UMEET NaPaJIjIeJIbHbIE MPSs-
Mble Kpast. EE€ 3aBs3anu B y3esl M CIUTIOIIJIA Kak Ha
PHCYHKe (IIyHKTHp JOPHCOBaH BJIOJIb HEBUIMMOM 4acTh
Kpas). JloKaxuTe, 4TO INOJIyYaloMUHACs MSATHYTOJIbHUK
NIPAaBUJIBbHBIA (9TO 3HAYUT, YTO BCE CTOPOHBI B HEM PaB-
Hbl U BCE YIJIbl PABHBI).

225. KBajipaT pa3pe3ajiy 10 OTPE3KaM, COEIUHSIO-
MMM BEPIIUHBI C CEPEMHAMH TIPOTUBOIIOIOXKHBIX CTO-
poH (cM. pucyHok). [Tokaxure, 4To CpeAHsisl YacTb TO-
e OyZeT KBaJpaToM, a U3 OCTABHIMXCS YaCTEH MOXHO
CJIOXWTh elE YeThIpe TaKWX >Ke KBajJpara.

226. KpecT cOCTONT U3 NISTA PaBHBIX KBAIpaTOB.
Kax paspesarb ero Ha 4acT, U3 KOTOPBIX MOXHO CJIO-
XKUTh (0€3 TPOMEXYTKOB, NMEPEKPHITUII U HUCIIOJIL30BAB
BCE YacTH) OJIMH KBaJpat?

227. B npsiMOyroJibHOM Ky30B€ I'Py30BUKa (pa3Mep
3 X 7 METpOB) BaJIsIeTCsl AByXMETpoBas kepib. IToce-
peauHe y He€ I'BO3/lb, KOTOPBIA Llapanaer JHO Ky30Ba.
Hapucyiite, kakast yacTb Ky30Ba OCTaHeTCs He IolLlapa-
TIAHHOM, KaK Obl JJOJITO TPY30BUK HU TPsiCCS MO yXabaM.

228. Ha ocHoBaHnM paBHOOEIPEHHOIO TPEYTOJIbHU-
ka BblOpaHa Touka X. Jlokaxure, 4To cymMMa paccro-
stHuil 0T X 10 GOKOBBIX CTOPOH TpPEeyroJIbHUKa OygeT
OJIHOI U TOM >ke IIpU JI0OOM IOJIOXKEHUM TouKH X.
(MokaxxuTe, 4TO NMPU CABUre TOUKH X B JIPYroe MecTo
X' yBestUeHHE OHOTO PACCTOSIHUSI B TOYHOCTH CKOM-
IEHCUPYETCsl YMEHbIIICHHEM J[PYTroro. )

229. Ha croponax AB u AC tpeyroabiuka ABC
(BEpIIMHBI TIEPEUNCIISIIOTCS TI0 YaCOBOM CTPEJIKE) TI0-
crpoenbl kBajipatht AKLB u ACNM . Tlokaxute, 4to
orpe3ku KC u BM pasHbL.

230 (TIponosmkenue). [Tokaskure, uto orpesku KC
u BM neprieHMKYJISIPHBL.

231 (Ilpomomxkenue). [lokaxkure, uto Menmana AD
Tpeyronbanka ABC, coemmnstiomast A ¢ cepenuHoit D
croponbl BC, niepnieniukyisipua otpesky KM u BjiBoe
Kopoue ero.
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232. Ha cropoHax napaJjuleJIorpaMMa IHOCTPOCHbI
KBaJlpaThl (CHapy»Xu OT mapajeyiorpamma). IlTokaxu-
T€, YTO LEHTPbI STUX KBAJPATOB CaMM SIBJISIIOTCSI BEP-
LIMHAMU KBaJpaTa.

233. 3amonienue [lenpoysa (Ha3BaHHOE B yecTb Po-
oxepa Ilenpoysa, npeayioxusiiero ero B 1970-e rojipl)
MIOKPBIBAET IJIOCKOCTb POMOAMHU JIBYX THUIIOB, KaK I1OKa-
3aHO Ha pucyHke. KakoBbl yriibl 31X poMOOB?
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13. Kaeryaras Oymara

Kuletuatas Oymara pazoura napajijiesibHbIMU O-
PU3OHTAJISIMU M BEPTUKAJISIMU HA KBaJPAaTHbIC KJICTKH
O/IMHAKOBOI'O pa3zMepa.

Ha npakruke cropoHa kJieTku OblBaeT pasHoii. B Te-
TPaJKax 4acTo OBIBAIOT KJICTKM CO CTOPOHOMN 5 MM; ISl
60Jiee TOYHBIX YepTEXeil UCTIOB3YIOT MIJIJTUMETPOBYIO
O6ymary, TJic CTOpOHa KJIETKM 1 MM U depe3 Kax/Ible Je-
CATh KJIETOK, TO €CTh uepe3 1 cM, uAET Oosiee KUpHasi
JiuHUS (CM. PUCYHOK).

234. CKkonbKO MaJICHbKUX KBA/IPATHKOB COIEPXKUTCS
B OJHOM OOJIBIIOM?

> O0e CTOpOHBI OOJIBIIOTO KBaJpaTa JENsITCsS Ha
10 wyacreit, Bcero nojyuaercss 10 x 10 = 100 ma-
JICHBKMX KBaJpaTHKOB. Jlpyrumu cjioBamu, OJMH KBa-
IpaTHbIl caHTUMeTp paBeH 100 kBaJgpaTHBIM MUJIIKU-
meTpam. <

235. TloJib3ysiCb TOJIBKO JIMHEHKOW, IOCTPOWTE Ha
KJieryaroit Oymare orpesok CD, paBHbIil U napajuiesib-
HBII O0Tpe3ky AB (cM. pHuCyHOK).

> [To puCyHKY JIETKO J0TaIaThCsI, KaK 3TO CICIATh.
Touka B Ha JiBe KJICTOUKU TIPaBee U HA TPU KJIETOUKH
Bbillie, yeM Touka A. [lo aHajorun Bo3bMEM TOuKy D
Ha /IB€ KJICTOUKM LIPaBee ¥ HA TPU KJIETOYKH BbillIE, YEM
Touka C, u coemuanm e€ ¢ C oTpeskom. <

Amnasornsi, KOHEYHO, JIeJIO Xopolliee, HO KaK JOKa-
3aTh, YTO MOCTPOCHHBIA TakuM obpaszom orpe3ok CD
napaJuiesieH u pased AB? Tloj yenom naknona npsiMmoit
Ha KJIeT4aToil Oymare Oy/ieM NOHMMATb YIoJi, KOTOPbIi
oHa obpa3yeT ¢ ropm3oHTansMu. (Bce ropusonTanm na-
PaJLICNTbHBI, IO3TOMY YTJIbI OJIMHAKOBBI, 1 MOKHO OpaTh
JI00YI0 TOpU30HTaJb.) UTOOBI [10Ka3aTh, YTO MPSIMbIE
AB u CD napasuiesibHbl, JOCTATOYHO YOEUTHCSI, YTO
UX YIJIbl HAKJIOHA O/(MHAKOBbI (IPU3HAK apaJLIeJIbHO-
ctu). Ho 9To criemyeT M3 paBeHCTBa 3allITPIXOBAHHBIX
TPEYTOJILHAKOB (IO JIByM KaTeTaM: Mbl OTKJIaJbIBAJIN
TOPOBHY KJIETOK). M3 paBeHCTBA TPEyTOJILHUKOB TaK-
e CJIe[lyeT, YTO WX TMIOTEHY3bl PaBHBI.
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Ewé mMoxHO 3ameruTh, YTO 3ajaya UMEET JBa pe-
IIEHHUSI: MOXHO OBbLTO OBbI B3ATh TOYKY D Ha JIBe KJIETKH
JieBee 1 Ha Tpu kietku Hmwke C. B aToM ciydae otpe-
30k CD OGyner nampaniiet B jipyryio cropody ot C, HO
Ho-pexHeMy napajuiejed AB (10 TeM e npuYrHaMm).

236. [NocTpoiiTe Ha TOM K€ PUCYHKE (TOXE TOIBKO
JIMHEWKOM) MpsIMYIO, TIepIIeHINKYISIpHYy1o AB 1 mpoxo-
asmyio gepes Touky C.

D> MBI yke 3HaeM, KaK 1O KJICTOUKaM CTPOUTDb Ma-
pasinensublii otpesok CD. OcTtanoch NOBEPHYTH €ro Ha
90°. DTo TOXE MOXKHO CJeJaTh II0 KJIETOYKaM: OTJIO-
JKUB BJICBO CTOJIBKO KJIETOYEK, CKOJIKO ObLIO BBEpX, a
BBEPX — CTOJIbKO, CKOJIbKO OBLTO BIIPaBO. <]

Kak nokas3arb, 4TO INOJIyYEHHbI OTPE3OK JCHCTBU-
TenbHO OyaeT neprnenaukyisipen CD (n notomy AB)?
DTO CHOBa MOXHO C/IeJIaTh C TIOMOIIBIO PaBEHCTBA 3a-
HITPUXOBAaHHBIX HAa PUCYHKE TpeyrojibHukoB. (IIpo ot1-
pe3ok AB yxe MOXHO 3a0biTh, M OH HE IIOKa3aH.) DTO
MPSIMOYTOJIBHBIE TPEYTOJIbHUKNA, PaBHBIC MO JBYM Ka-
tetaM. K Touke C NpPUMBIKAIOT OOJBIIMI U MEHBIIMI
YIJIBl 9TUX TPEYTOJIbHUKOB, KOTOPbIE B CyMME pPaBHBI
90°, u ocraércd emge 90°.

JUist MeTannyecKkoil CeTKM y3Jibl — 3TO MecCTa
CBAapKHM FOPU3OHTAJILHBIX IPYThEB C BEPTUKAJILHBIMU.

OnucebiBast pUCYHOK Ha KJIETYaTol OyMare CJIOBaMH,
y3JIbI Ha3bIBAIOT KaK B IIaxMarax (rJe KJIeTKa €2 03Havya-
€T KJIETKY Ha BEPTHKAJIM «E» U BTOPON TOPU30HTAIIN).
EnvHCTBEHHAs] pasHMLIA — BEPTUKAJIM TOXE HyMepy-
IOTCSl YMCTIaMM, ClleBa HampaBo. (A TOPU3OHTAJM, Kak
B IlIaXMaTaX, CHU3Y BBEpX.)

Vsnamu cetkm Ha3HIBAIOT TOYKH NEPECCUCHU ST
BEPTUKAJIBHBIX W TOPU3OHTAJIBHBIX JIAHUMNA.

DTN ynciia Ha3bIBAIOT KOOPOUHAMAMU W TIWLIYT
OOBIYHO Yepe3 3allTyI0 B CKOOKAX.

CkaxxeM, TOuKa A Ha PUCYHKE MMEET KOOPIMHATHI
(1,2), a Touka B umeer xoopaunarst (4,3).

237. OnuH U3 Y3JIOB CETKM HMEET KOOP/MHATHI
(x,y). Kakue koopauHaThl UMeeT ero mnpasblil cocen?
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JIEBBIN cocen? BepxHMit cocen? HmKHMIt cocen? [OTBeT:
(x+1Lys =1y xy+1); (xy—1)]

238. Kakas OykBa IOJIyUUTCSI, €CJIM COEAUHUTD
Jgomanoii jmaumein Touku (0,0)—(0,2)—(1,1)—(2,2)—
(2,0)? [OtBeT: M.]

KoopanHatsl TOueK yKasbIBalOT MPOrpamMMaM MOArOTOB-
K1 pucyHkoB. Hampumep, pUCyHOK Ha MOJISIX HOJIy4YeH C I0-
moupto nporpammel METAPOST u3 Takoro tekcra: «draw
((0,0)--(0,2)--(1,1)--(2,2)--(2,0)) scaled 5mm».
OTOT TEKCT MPOCHUT HapucoBaTh (draw) JIOMaHYIO C BEpIUK-
HaMU B YKa3aHHBIX TOYKaX B Mmacirrade 5 MUWIJIMMETPOB Ha
KJIETKY.

Touky (0, 0) Ha3bIBaIOT Hayaiom Koopounam. Ho
CETKYy MOXHO TPOJOJDKUTL M 32 HAYAJIO0 KOOPAMHAT,
TOJIKO 4uCJIa OyAyT y’K€ OTPUIIATEJILHBIMU: JIEBEE
BepTukaiu O uAET BepTUKanb —1, emEé jesee —2 U
Tak gajee.

239. Cepeauna orpeska Haxogurest B Touke (0, 0),
a OJIVH U3 ero KOHIIOB UMeeT KoopauHaTHI (a, b). Kakue
KOOP/IMHATHI UMeeT apyroit kouen? [Otser: (—a, —b).]

240. Tpu BeplUIMHBI NapajuiejiorpaMma (B HOPSIKE
00xoa) umelorT koopauHatel (a, b), (0,0) u (c,d).
KaxoBbl KOOpAMHATHI YE€TBEPTON BEPIIMHbI?

D> MBI yxe BUJCIM, YTO €CJAM OTCUUTATh TO XKE
YHMCIIO KJIETOK TI0 TOPU3OHTANM U BEPTUKANU, TO TO-
JIy4UTCs PaBHBII U MapasulesibHbIl oTpe3ok. [losTomy
HAJI0 OTCYUTATH OT TOYKU (C + d) BIIPaBO @ KJIETOK U
BBepx b kierok. [Mosyuurcst touka (¢ + a,d + b). <

DU3MKK HA3BIBAIOT 3Ty ONEPALMIO CIONCEHUEM GEKMO-
pos: 1Ba BeKTopa (CILIOLIHBIE CTPEJIKA HA PUCYHKE) B CyMMe
Jal0T TpeTuii (IyHKTUpHasl cTpesika). Ecam BeKkTopsl n3odpa-
KAIOT CuJly (Ky/Ja TSIHYT M HACKOJIbKO CHJIBHO), TO JIBE CUJIbI,
TIpUJIOKEHHBIE K OﬂHOﬁ TOYKE, MOXXHO 3aMEHUTH UX CyMMOfI
(paBHOZEHUCTBYIOLIEI), KOTOpasi HAaXOAUTCS IO OMNUCAHHOMY
HaMU [paBUJIy Napasule/orpamMmma.

241. Yepes Touku (0,0) u (5,3) uposencHa upsi-
Mast. [IpoxoauT nu oHa elé yepe3 Kakue-HUOY/b Y3JIbl
CETKH?

> Koneuno, npoxoaur. Omiioxkum ot yzna (35,3)
ené MATh KJETOK BIIPABO U TPU KJIETKH BBEpX. DTOT
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OTpEe30K Oy/IeT UMETh TOT %€ YroJl HaKJIOHA, 4TO U OT-
pesok (0,0)—(5,3), To ecTb OyzeT ero MpoaOJIKEHH-
eM. 3HauuT, u Touka (10, 6), To ecTb ero KoHell, OyaeT
JIeXKaTh Ha NPsMOi. Tak MOXHO IIPOJOJIKATh: CJIEAYIO-
was Touka oyner (15,9), notom (20, 12) u tak najiee.
(MoxHO 110¥iTH M B PYrylo CTOPOHY: (—5, —3), notom
(=10,-6), urt.10.) <

Ora 3a/laya MOKAa3bIBaeT, UYTO €CJIU MpsiMasi POXO-
JIT Yepe3 HECKOJIbKO Y3JIOB CETKH, TO Ha HE€ MOIaIaeT
OCCKOHEYHAsl cepusl Y3JI0B, U OHUA UJYT Y€pe3 PaBHbIE
MPOMEXYTKU. B camoM fiesie, pacCMOTpUM JBa CaMBbIX
OJIM3KUX y3J1a, OHU UAYT Yepe3 KaKoi-TO MPOMEXYTOK.
MEbI BUeM, UTO MOXXKHO OTKJIAJLIBaTh €ro B obe CTo-
POHBI U MOMAJaTh CHOBA B y3Jbl. (U apyrux ysJjoB He
Oy/ieT, ©HAYe STOT IIPOMEXKYTOK HE OblJ1 Obl MUHUMAJIb-
HbBIM. )

242. A MOXHO JI1 IIPOBECTU Ha KJIETYaToi Oymare
MPSIMy10, KOTOpasl HE TMPOXOJUT HU 4epe3 OMH y3es
ceTku?

> MoxHO: NPOBEAEM NPSIMYIO C YIJIOM HAKJIOHA
45°, KoTOpasi MPOXOIUT Yepe3 Y3Jbl CETKU, a IOTOM
C/ABUHEM €€ Ha IOJIKJIETKU BBepX (CM. pUCYHOK). Jler-
KO 3aMETHTh, YTO OHA MEPECEKACT BCE TOPMU3OHTAJIN U
BEPTUKAJIM B CEpeIHAX KJIETOK. <]

WurepecHee apyroii BOIPOC: MOMKHO JIM NPOBECTU NPsl-
MYIO, KOTOpasl IPOXOJUT POBHO 4epe3 oAuH y3e? OkasbiBa-
€TCs, UTO TOXKE MOXKHO, U 3TO CBSA3AHO C MPpallMOHAJIbHbIMU
uncsiamu. (Hanpumep, rogurcs npsivasi y = xv/2.)

Emeé HecKoJIbKO 3aaau

243. Ha xiietyaToil Oymare OTMEYEHbl TPU TOYKU
(cM. pucyHok). Ilokaxkure, r1¢ MOKHO OTMETUTH YeT-
BEPTYI0 TOYKY, YTOOBI MOJYUUJIACh YETHIPE BEPIUMHBI
napajuiesorpamma. (YkaxuTe Bce BO3MOXKHOCTH. )

244. Ha xnervaroit Oymare OTMEUEHBI JJBE TOYKM.
Jlo6aBbTe K HUM el [Be TaKUM 0Opa3oM, YTOOBI ue-
ThIpe MOJTYYMBIIMECS] TOUKM ObUIM BepLIMHAMM KBaJpa-
Ta. YKa)XWUTe BCe BO3MOXHbIE BapraHThl. (Ux He /Ba, a
TPH. )
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245. Ha kiieTuaroii Oymare HApuCOBaH MPSIMOYTOJIb-
HUK 5 X 7 KJIETOK U B HEM MpPOBEAEHA UaroHAJIb.
CkoJIbKO KJIETOK OHa rnepecekaeT? (CUMUTaloTCsl KJeT-
KU, BHYTPb KOTOPBIX OHa 3axomuT.) ([lnaroHain neiur-
Cs1 Ha OTPE3KH, KOTOPBIX CTOJIBKO XK€, CKOJIbKO Iepece-
KaeMBbIX KJICTOK, a Pa3/IeJIsIIOTCS 3TH OTPE3KM TOUKAMU
MIePECEUYEHHs C BEPTUKAISIMU ¥ TOPU3OHTAJISIME CETKH. )

246. Jlokaxure, 4TO CyMMa YIJIOB, MOJ KOTOPLIMU
BusieH oTpe3ok AB m3 touek C, D n E, paBHa 45°.

247. Jlexur Ji1 TOYKa ¢ KoopAauHaramu (2, 1) BHy-
TPU WIX BHE TPEYroJibHUKa ¢ BepiuHamu (1,1), (2,4)
u (4,0)?

248. PackpacbTe y3JIbl CETKU B /iBa LIBETa TaKUM
00pa3oM, YTOOBI Y3JIbl KaXKA0r0 1BeTa CaMU 0OPa3OBbI-
BaJIM KBAJJPAaTHYIO CeTKy (C OOJIbLUIMM pPa3sMEPOM KJIET-
kn). Tot e Borpoc [u1st TpEX 1BeTOB. (CeTKM PasHBIX
LIBETOB MOI'YT UMETb Pa3Hblil pa3Mep KJICTKU.)

249. PackpacbTe y3Jibl CETKM B YEThIpE 1IBETa Ta-
KM 00pa3oM, YTOOBI y3JIbl KaKJOTO IIBE€Ta caMi 00pa-
30BBIBAJIM KBAJPaTHYIO CETKY, IIPUUYEM BCE YETBIPE CeT-
KI MIMEJIM OJIMHAKOBBII pasMep KJIETKH. ToT ke Bompoc
JUISl TISITU LIBETOB.

250. CropoHna kBajipata coeauHsieT touku (0, 0)
u (a, b). Haiigure KOOPJAMHATDHI JIByX JAPYIMX BEPIIMH
kBajgpara. (EcTb JBa BO3MOXHbBIX I10JIOXKEHUSI KBaJlpa-
Ta.)

251. B y3sax cetkn 5 X 5 KJIETOK, KPOME JIEBOI'O
HkHero ysya (0,0), BbICaKEHBI IEpeBbsl, a B JIEBOM
HIDKHEM HaXOAuTCsl HaOmojareab. OH BUIUT HE Bce
JiepeBbsi: Hanipumep, JepeBo (1,0) 3aropaxxuBaer Bce
CleAyIOluUe Ha Toi e ropusoHTanu. CKOJIBKO Jepe-
BheB OH BuanT? [lepeuncinre mx crpaBa HaJICBO, HAYM-
Hast ot (1,0) u xonvas (0, 1).

252. OtmeThTe Ha KJeT4aTOi Oymare y3Jel (X, y),
JUTSL KOTOPBIX ¥ = X.

253. ...J1s1 KOTOpBIX y = X + 1.
254. ...J151 KOTOPBIX ¥ = 2X.
255. ...[U151 KOTOPBIX 2y = X.
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256. ...;151 KOTOpBIX X + ¥ = 5.
257. ...0J151 KOTOPBIX X + Y YETHO.

258. YkaxuTe y3es CEeTKU, HAXOJSIIMACS Ha paB-
HoM paccrosinuu ot (1,0) u (2, 3).

259. Ykaxute elé HeCKOJIbKO TaKUX Y3JIOB.

260. lVcnonb3yst IpefblayLyIo 3a7ady, JOKaXuTe,
YTO UIIOTEHY3a NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, KaTe-
Tbl KOTOPOI'O PaBHbI 3 U 4, paBHa 5.

B pasnesie 28 Mbl yBUIMM, U4TO TMIIOTEHY3a MPSIMOYTOJIb-
HOI'o TpEYroJibHMKa C KaT€TaMu a u b PpaBHa KBa/IpATHOMY
koprio u3 a? + b? (teopema IMudaropa). B paunHOoM cityyae
5=V +4=/9+16= 25

261. Mypageii OJ3ET MO JIMHUSIM CeTKH. Jlomous-
M [0 y3Jla, OH 00s3aTeJIbHO TOBOPAuMBaeT (HaJIeBO
WM HalpaBo). Jlokaxure, 4TO €cu B KOHLIE OH Bep-
HYJICSI B UCXOJHBI y3€JI, TO €ro myTb (YUCIIO NPOHIEH-
HBIX CTOPOH) aeimtcst Ha 4. (CkaxkeM, 4TOObI 000NUTH
KBaJpaT CETKU 10 CTOPOHAM, HY>XXHO KaK pa3 4YeTbIpe
mara.) (Pa3 oH BepHYJICSI B MCXOJHYIO TOUKY, TO BJie-
BO OH CJeJIaJl CTOJIbKO )K€ 1aroB, CKOJIbKO BIIPAaBO, a
BBEPX — CKOJIbKO BHM3. DTH /IBa YUCJIA PABHBI, TaK KaK
OH KaX/[Iblif pa3 MOBOPAYMBAJIL. )

262. Yimurka MOJI3ET 10 IJIOCKOCTU C MOCTOSIHHOM
CKOPOCTBIO U IoBOpauuBaeT Ha 90° B J100yl0 CTOPOHY
(110 cBOEMy BBIOOPY) KaXK[blif 4ac: MPOMOJI3JIA yac 1O
TIPSIMOii, TIOBEPHYJIa, elé Yac, CHOBA MOBEPHYJIA U TaK
nanee. JlokaxuTe, 9YTO OHA MOXXET BEPHYThCS B MCXO/I-
HYIO TOUKY TOJIBKO Yepe3 11eJIoe YKCIIO 4acoB, KpaTHOE
YETbIPEM.
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14. PaBHOCTOpOHHME TPEYrOJbHUKHU

HarnomHum, 4TO eciin B TPEYTroJIbHUKE BCE CTOPO-
HBI PaBHBI, TO BCE YIJIbI paBHBI 60°.

263. C moMouibio MPKYJIs HAPUCYHTE OKPY>KHOCTb.
[Mocsie TOTO, HE MEHSISI PACTBOPA IIUPKYJIsl, OTJIOXKUTE
Ha OKPY>KHOCTH LIECTh pa3 PaccTOsHUE, paBHOe e€ pa-
auycy (paccTOSIHME CUMTAeTCsI HE M0 OKPY>KHOCTH, a
no xopze). Eciu cipenarb 310 akKypaTHO, TO HOCJIEA-
HsIsST TOUKA COBMAJET C HavyalbHOMU. [loyemy?

> JIBe cOCeJTHUE TOUKU U LIEHTP OKPY>KHOCTH SIBJIsl-
I0TCSl BEpIIMHAMH TPEYTOJIbHUKA (€r0 CTOPOHBI — pa-
JMYCbl U XOpJa), U TPEYrOJbHUK ITOT PAaBHOCTOPOH-
HUii. 3HAYUT, Bce YNl paBHBI 60°, M MIECThb TAKUX
YIJIOB COCTaBSIT MOJHBINA KpyT. <

264. Haiimure yrosa Mexy JUArOHAJISIMU COCETHUX
rpaseit Ky0a, UMEIOIMMK O0LIMii KOHEL, (CM. PUCYHOK).

D> JlOCTaTOYHO IIPOBECTH €le OJIHY [JHaroHaJib,
YTOOBI CTAJIO SICHO, YTO MHTEPECYIOINI HAC YToJI SBJIsI-
€TCsl YIJIOM PAaBHOCTOPOHHETO TPEYTOJIbHUKA U TOTOMY
paBeH 60°. <

265. Buytpu kBajpata ABCD noctpoeH paBHOCTO-
pouuuii Tpeyrosibiuk ABM , u Bepumna M coeimnena
c toukamu C u D. Haiiaure yrist tpeyrosauka CMD.

> Yribl paBHOCTOPOHHETO TPEYTOJbHUKA PaBHBI
60°, 1103TOMY yroJi pu Bepiimie A paBHOGEJPEHHOTO
tpeyrosibiuka AMD pasen 90 — 60 = 30°. Tlostomy
yIuIbl 1IpU ero ocHoBanum pasHbl (180 — 30)/2 = 75°.
3naunt, yron CDM pasen 90 — 75 = 15° (paBHO Kak
u LMCD). <

266. Buyrpu kBagpata ABCD nocrpoeH paBHOOe-
ApeHHblit Tpeyroyibiuk ABL ¢ ocnoBanuem AB u yria-
MM TP OCHOBaHMM, pPaBHbIMHU 15°. IloJ KakuM yrjiom
u3 BepumHbl L BujgHa cropona CD?

D> KonewHo, 3Ta 3aj1a4a IO CyIIECTBY COBNAJAET
C IpeJblaylieli: HOCTPOUM IPABUJIBHBINM TPEeyrOJbHUK
CDM sBuytpu kBagpara, Torna AM n BM 6ynyt xak
pa3 uaTu mof yriioM 15° k cropoHam, To ecth M co-
pmagér ¢ L. <
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Eciu He 3HaTH npeablaylIei 3a/1a4M, TO 3Ta 3a/]a4a
OKa)KETCST JIOBOJIHO TPY/THOM — HEMOHSITHO, KaK Jlora-
JaThest, uto TpeyrosbHuk CDL mpaBWIIbHBIN, He 3Hast
9TOrO 3apaHee.

267. B mectuyroJibHUKe, BCE YIJbl KOTOPOTO PaB-
Hbl 120°, cropoHbl paBHbl @, b, ¢, d, e, f (110 4acoBoit
cTpeike). Jlokaxure, 4To

d—a=b—e=f—-c

> JlokaxkeM JUIsl Hayasa, YTO IPOTHUBOIOJIOXHBIE
CTOpPOHBI NapaJiiesbHbl. [IpogosmkumM CcTopoHsl @ u ¢
70 nepecedeHust. B obpasyloniemMcst TPEyroIbHUKE BCe
yriibl paBHbl 60°. Tenepb BUIHO, YTO CTOPOHBL € U f
TapaJijieSibHbl, TTOTOMY YTO BHYTPEHHHE OJHOCTOPOH-
HUE YIJIBI IPU CEKyllell @ PaBHbI COOTBETCTBEHHO 120°
u 60° u B cymme aoT 180°. AHAJIOTMUHO JOKa3bIBa-
eTCsl IAPAJICJIBHOCTD M IPYTHX Map CTOPOH.

Tenepr npoBeAEM JIMHMM, TapaJlIeJIbHBIE CTOPO-
HaM, BHYTpPH IIECTHYTOJbHUKA, KaK TTOKA3aHO Ha pH-
cynke. [lomyuarcs Tpu mapasenorpamMa (MX MPOTH-
BOIIOJIOXKHbIE CTOPOHBI MapaJljiesibHbl) ¢ yrjaamu 120°
u 60°, a TakKe TpPeyroJpHUK Cc yriamu 60°, TO ecThb
paBHOCTOpOHHMIT. CTOPOHBI 3TOr0 TPEYTrOJILHUKA JIeT-
KO HAaiTH (BCIIOMHUB, YTO B MapaJlJICJIOrPaMME MPOTH-
BOIIOJIO>KHBIE CTOPOHBI PaBHBI) — OHM paBHBI d — a,
f—cub—e. <

Emé HeckoJIbKO 3a1a4

268. lllects TOUeK Ha OKPYXHOCTH B 3ajade 263
SIBJISIIOTCS BEPLIMHAMH IIECTHYTOJIbHMKA. JlOKaXWuTe,
4YTO OOJIBLIME IMATOHAJIM 3TOIO LIECTUYTOJIbHUKA (CO-
€IMHSIOINE BEPIIMHY C IIPOTUBOIIOJIOXKHOM, Yepes3 JBe
110 KpYyry) LEpeceKaloTCsl B OJHOI TOUKeE.

269. aubi nBe Toukn A u B. He ucnonbsys Jiu-
HEWKH, TIOCTPOUTE C MOMOIIBIO IIUPKYJist Touky C, st
koropoit B Oyner cepenunoit orpeska AC.

270. Ha cTopoHax MpaBUJILHOTO TPEYrOJIbHUKA IO
4yacoBoii crpedike oT BepiiH A, B u C oT/10KeHbl paB-
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Hbie orpesku AA;, BBy u CC. [Jokaxkure, uTo Tpe-
yroapHuk A; By C; paBHOCTOPOHHMIA.

271. Ha cropoHax npaBUJIbHOIO TPEYroOJIbHUKA B3sl-
TBI TPH TOUKH, KOTOPBIC B CBOIO OUYEPE/Ib SIBJISIIOTCSI BEP-
IMIMHAMK (MEHBIIEro) MPaBIJIBHOTO TpeyroybHuKa. [lo-
KQ)XUTE, YTO TPU OCTABIIMXCSl TPEYrOJbHMUKA (JIOMOJ-
HSTIOIIME MEHBUINIA /10 OOJIBIIET0) PaBHBI.

272. B npsimoyronsauke ABCD croponst AB w CD
BaBoe kopoue cropoH BC u AD. Ha cropone BC BbI-
Opana Touka M, s xoropoit yron MAB pasen 15°.
Haiture yron MDA.

273. BricoTa TpeyroJibHUKA (IIEPIEHIUKYIISIP, OILy-
IIEHHBII 13 BEPIIVHBI HA IIPOTUBOIOJIOKHYIO €fi CTOPO-
Hy) BJBOC MEHBILIE CTOPOHBI, HA KOTOPYIO OHA OITyIle-
HA, a OJIUH U3 YIVIOB, IPUMBIKAIOWIUX K TOH CTOPOHE,
paseH 75°. Haitsure yruibl tpeyrosibiuka. (M tyT mo-
JIE3HO BCIIOMHUTD 3aj1a4y 265.)

274. CyuwecTByeT JI1 LIECTUYTOJIbHUK, Y KOTOPOIro
BCE YIJIbI PaBHBI, 2 CTOPOHBI paBHBI 1,2,3,4,5,6 (He
00s13aTEJIBHO B TAKOM TOpsIKe)?

275. JlokaxkuTe, YTO CyMMa PAaCcCTOSIHUN OT TOYKU
BHYTPU PABHOCTOPOHHETO TPEYTrOJIbHMKA JI0 €ro CTo-
POH HE 3aBHUCHUT OT TOTO, Ile HaXOAWUTCSI 3Ta TOYKA.
(Wcnonbsys 3amady 228, MOKaXKUTE, YTO ITA CyMMa He
MEHSIETCSI, KOT]a MBI CZIBUTAEM TOUKY MapaJlJIeJIbHO OfI-
HOM U3 CTOPOH TPEYIOJIbHUKA. )

276. BuyTpu paBHOOeApeHHOTO TpeyroibHuka ABC
c ocHoBannmeM AC Haxomutcs Touka D. Ilpu stom
ZACD = 30° u ZLDAC + ZBAC = 60°. [Jokaxure,
uro /DBC = ZDAC. (llomectum tpeyrosibhuk ABC
BHYTpPb paBHOCTOpOHHero tpeyrojisHuka AEC. Torna
tpeyronsankn ABE, ADC n CBE GynyT paBusl, u BD
napasutesnisio EC.)

277. B paBHoGexnpennom TpeyroJsauke ABC ¢
ocHoBanneM AC yron npu BepumHe B pasen 100°.
Touka D Buytpm ABC TakoBa, utro ZDAC = 20°,
ZDCA = 30°. Haitmure ZADB. (Cm. npeapiayiyio
3a/1a4y. )
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15. Cpeansist JiMHUS TPEyroJIbHUKA

278. Yepes cepemuny M croponbl BC TpeyroJibHu-
ka ABC nipoBe/icHbI IpsIMble, TAPAJIIC/IbHBIC CTOPOHAM
AB n AC. Jlokaxure, 4TO OHU NEPECEKAIOT CTOPOHbI
AC u AB B nx cepenuHax.

D> OTH IpsiMble Pa3pe3aloT TPEYroJbHUK Ha JBa
tpeyrojbauka BMK u MCL u Ha 4eThIpEéXyroJibHUK
AKML , xoTopblit 10 TIOCTPOEHHMIO SIBJISIETCS MapaJiie-
sorpammoM. Tpeyrosbiuku BMK u MCL pasubl 110
cropoiaM BM = MC u npuieraionmm K HAM yrjiam
(KoTopble paBHBI KakK yIJIbl IIPU CeKyliei). B uyactHo-
cru, KM = LC. C papyroii cropousi, KM = AL
KaK TPOTHBOIOJIOXKHBIE CTOPOHBI TMapaJiiesiorpaMMma,
Tak 4yto Bce Tpu otpeska KM, AL u LC pasHbl,
u L — cepenmna AC. Anasornyno K — cepe/inHa
AB. <

279. Otpe3ok, NPOBEAEHHBI Yepe3 CepeiuHy Ojl-
HOIl U3 CTOPOH TPEYrOJIbHUKA IapaJlJIeJIbHO JpYroit
CTOPOHE, AEJUT TPETbIO CTOPOHY IIOINOJIAM.

> POBHO 3TO M YTBEpXXJaJ0Ch B INpe/blIylIei 3a-
Jade (UIsl IByX TaKUX OTPE3KOB). <

(MbI crienmajbHO CHavyasa CIPOCHJIM PO [[Ba OT-
pe3ka, Tak Kak yaoOHee JA0Ka3bIBaTh ATO ISl IBYX OT-
PE3KOB OTHOBPEMEHHO. )

280. JTokaxxure, 4TO OTPE30K, COCAUHSIONIUI cepe-
Juubl jiByx cropod (AB u BC) rtpeyrosibiuka ABC,
napanieneH Tpetheit ctopone (AC) M BABOE KOpO-
e eé.

D> B npeabijiyiueit 3ajia4e Mbl IIPOBOJIMIIM OTPE30K
yepes cepemHy M croponsl BC napasiieSIbHO CTOpOHE
AC u y6ex1anuch, 4To OH JeJuT cropony AB mormo-
Jam. Terepb ske Mbl pa3fieSiid CTOpoHy AB monosiam
U XOTUM YOEUTHCSI, YTO COCIMHSIOINIA CEPEIMHbL CTO-
poH orpe3ok mnapaiuieiien cropoie AC. Ho 310 osiHO
M TO Ke: 00€ 33/1a4¥ TOBOPSAT, UTO JIBa TOCTPOCHHBIX
otpeska (naymmii 13 M B cepeauny ctopoHsl AB u
unymmit u3 M mnapasuiesibHo ctopoHe AC) coBmajia-
0T.
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DTOT OTpPe30K HAa3bIBAIOT Cped