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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.



~-

11

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.
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> 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-
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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.
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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.

27

B
c
>
A
Ay
v
G




> 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-
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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.

45




il

aly
o/B

cymma = 180°

(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-
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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 CpedHell NuHuell Tpe-
YTOJIbHUKA.

281. Jlioboit TpeyroJibHUK MOXHO paspesaTbh Ha 4
paBHbIX TpeyroJsibHuka. Kak?

> IIpoBecTy Tpy CpeiHUe JIMHUM — BO BCEX IOJIy-
YUBIINXCSI TPEYTOJIbHUKAX CTOPOHBI Oy/lyT PaBHBI 110JIO-
BMHAM CTOPOH MCXOJHOI'O, U II0TOMY BCE YETbIpE Tpe-
yroJIbHUKA OyIyT paBHbL. <

282. JlokaxxuTe, UYTO CEPEIMHBI CTOPOH JIIOOOTO
YeTBIPEXYTOJIbHUKA SIBJISIIOTCSl BEPIIMHAMU Mapasiiesio-
rpamMMa. KakoBbl CTOPOHBI 3TOro mapajuiejiorpamma,
€CJIN INarOHaJId MCXOJHOTO YETHIPEXYTOJIbHUKA PABHBI
aunb?

> JlnaroHanb 4eThIpEXYroJbHUKA paspes3acT ero Ha
[Ba TPEYroJbHUKA. B HUX 1Be CTOPOHBI OyylIero ma-
paJutesiorpaMma  SIBJISIIOTCST CPEAHAMY JIMHUSIMA, W TIO-
TOMy 00a STUX OTPE3KAa PaBHBI IOJOBUHE [MATOHAJIN
U Mapayutesibibl eil. [09ToMy MoJydaeTcs: mapaiiesio-
IpaMM co cTopoHamu a/2 u b/2. <

283. JlokaxxuTe, 4TO CEpeIMHBI CTOPOH poMba 00pa-
3yI0T IMPSIMOYTOJIbHUK, CEPEJMHBI CTOPOH IPSMOYTOJIb-
HHMKa 00pa3yloT poMO, a cepeJIMHbI CTOPOH KBaJpara —
KBaIpaT.

> (Mbl y’e BCTpeYaJld 3TU YTBEPXK/CHUSI PaHblIIe,
B 3amadax 215 u 216, HO Temepb MOXKHO PAaCCy>KJaTh
npoue.) Pelenue npeabyiyluei 3ajaud 1OKa3blBaeT,
4TO CTOPOHBI MAPAJIJICIOrPaMMa MapaJUICIbHBI IMAro-
HaJISIM 4eTBIPEXYTOJIbHUKA U PaBHBI UX MOJIOBUHAM. [lo-
9TOMY €CJIM JUarOHAJIU TEPIECHUKYJISIPHBL (KaK y POM-
0a), TO NOJIyUUTCSI IPSIMOYT'OJIHUK, & €CJIM AUArOHAJIU
PaBHbI (KaK Yy IIPSIMOYI'OJIbHUKA), TO IOJYUYUTCSI I1apasl-
JIEJIOTPaMM C PaBHBIMM CTOPOHAMHU, TO €CTh poMO. Jliist
KBaJipaTa MOJYYUTCS] POMO U MPSIMOYTOJIbBHUK OJHOBpE-
MEHHO, TO €CTb KBaJpaT. <

284. JlokaxuTe, 4TO CPEAHSIS JIMHUSI TPEYTOJIbHUKA
JEJIUT TOI0JIaM JII0OOH OTPE30K, COEAUHSIONINI Bep-
IIMHY TPEYrOJIbHAKA C TOYKOH Ha IIPOTHUBOIIOJIOKHOMN
CTOpOHE.
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> B camom jejie, 3TOT OTpE30K pa3dMBaeT Tpe-
YTOJIBHUK Ha /IBa. B KaXJI0M U3 TPeyroJIbHUKOB UMeeT-
csI ipsiMast (Cpe/HsIsl JTIMHUST OOJBIIOTO TPEYTroJIbHIUKA),
KOTOpasl TIPOXOJUT Yepe3 CepeiHy OTHON CTOPOHBI Ma-
pajieIbHO ocHoBaHMI0. Kak MbI BusiesM, Takast mpsiMast
Oyaer cpezHelt JimHue. <

285. Jlanbl TpU NPOU3BOJIbHBIE TOUYKHU Ha IJIOCKO-
CTU, He Jiexaliue Ha ofHoi npsimoil. Ilocrpoiite Tpe-
YTOJILHUK, Y KOTOPOTO OHM OyIyT CepeMHAMM CTOPOH.

> OTpe3KH, COCMHSIIONINE 33/IaHHble TOUKH (A, B,
C), OyayT cpeTHUMH JIMHUSIMU UCKOMOTO TPEYTOJIbHU-
Ka, HOITOMY €r0 CTOPOHBI JIEIKO MOCTPOUTH (IPOBE/s
yepes A npsimyio, napauiesibhyio BC u rtak jnasee).
[Mosyyatcst 4 paBHBIX TPEYTOJIbHUKA (OHW PaBHBI, Tak
KaK MaroHajib TapajulesiorpaMMma JIeJIUT ero Ha JBa
paBHbIX Tpeyrosibhuka). [lostomy touku A, B, C 0y-
AyT CEPEAMHAMHU CTOPOH OOJIBIIOTO TPEYroJIbHUKA. <

286. B TpeyronbHuKe TpPOBEIEHBI JIBE€ MEAUAHBI.
Jlokaxkute, 4TO TOUKA UX MEPECEUCHUs JCJUT KK/IYIO
13 Me[MaH B oTHolleHuu 2 : 1 (cuuTtasi OT BEPLUMHbI).

> Ilycts B TpeyrosbHuke ABC menmannl AK u
CL nepecekatorcst B Touke O. Ham Ha/lo [0Ka3ath,
yto AO : OK = CO : OL = 2 : 1. OrmetuM ce-
peaunbl otpeskoB AO (1yctb 310 Oyzer Touka M) u
CO (touka N). Hajo gokasarb, 4YTo KaX/1asl MEJIMAHA
paszieuiiach Ha TPU paBHBIE YacTH.

Iposeném otpeskn LK u MN. Kaxsplii u3 Hux
SIBJISIETCSL CPE/IHEN JIMHUEN B TPEYroJibHUKe (TPEyroJib-
uuku ABC u AOC). TlooToMy Kax/[blii U3 HHUX Ia-
pajutesieh cropoHe AC 1 paBeH €€ NoJIoBUHE. 3HAYHUT,
KLNM — napajuiesiorpaMM. A 10TOMY AMaroHau
ero, mepecekasich, JIeJISTCs mornojiaM. TakuM oopasoM,
JIBa OTpe3Ka M3 TPEX, HA KOTOpbIE JIEJUTCS Me/inaHa,
paBubl. Ho Touku M u N 110 HOCTpOeHHIO ObLIN cepe-
Junamu orpeskoB AO u CO, 3HauuT, U BCe TPU OTPE3-
Ka, HA KOTOPbIC JEJNTCS MENAHA, PABHBI. <]

287. lokaxute, 4TO TPU MEAMUAHBI TPEYroJIbHUKA
TiepeceKkaloTesl B OJJHOM TOYKE.
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> ITo cymiecTBy, MBI y3K€ 3TO A0Ka3aJIM B MPEAbITY-
ieit 3aja4e. B camoM fene, mpoBeiéM OJHy U3 MeJJUaH.
B kakoii Touke nepecey€r e€ BTopas MeauaHa? ITo Mbl
3HAaeM: B TOUKe, AeJidieil e€ B orHoueHuu 2 : 1 (Ha
PACCTOSIHMU TPETU OT KOHLQA). A IJie epecey€r eé Tpe-
Thsl MeanaHa? Touka mepeceueHus NEpBOl U TPEThEi
Me/IaHbI TOXe J0JIKHA JIeUTh TIepPBYI0 MEIMaHy B OT-
HollleHu! 2 : 1, ¥ MOTOMY ITO Ta ke camasi Touka!l <

Emé HeckoJIbKO 3ama4

288. M3 Bepumn TpeyronbHuka ABC mpoBeneHbI
orpeskn AK, BL u CM, coenuusiolyie ux ¢ HEKOTO-
PBIMH TOYKaMHU Ha TPOTUBOIIOJIOXKHBIX CTOpPOHAX. Mo-
TYT JIA CEpelUHBbI 3TUX TPEX OTPE3KOB JIeKATh HA OfI-
HOM npﬂMoﬁ‘? (l"z[e MOXET HAXOAMUTHCS KaXKJast U3 dTUX
TOYEK?)

289. Jlokaxxure, YTO CEpeAMHbI Iapbl POTUBOIO-
JIOXHBIX CTOPOH YETBIPEXYTOJIbHMKA W CEPEIVHBI €ro
JIMaroHajieil SIBJISIOTCST BEPUIMHAME MapaJuIeorpamMmma.
Haiiute ero cTOpoHbI, €CM N3BECTHBI CTOPOHBI YEThI-
PEXYTroJIbHUKA.

290. OMH KOHEIl 3J1aCTUYHON HUTHU 3aKpEIIEH He-
MO/BIKHO B Touke O, a ipyroit koHer, A IBIKETCS IO
npsiMoit /. Tlo Kakoil TPaeKTOPHUU JIBIDKETCSI CEPE/IMHA
L orpeska OA?

291. CepeiHbl CTOPOH MapaJjijiesiorpamMma sIBJISIIOT-
Cs1 BEpIIMHAMY JIPYTOro MapaijiejiorpaMma, a Cepe/JuHbl
CTOPOH 3TOr0 MapaJIjIeiorpamMma SBJISIIOTCSI BEpIIMHA-
MM TpeThEero mapajiesorpaMma. Jlokakure, 4To CTO-
POHBI TPEThEro MapasijiesorpaMMa TMapalJieSIbHbl CTO-
POHaM MCXO/HOTO.
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16. Teopema dasieca

I[TycTs qaHbl Tpu mpsiMble [, m u n. PaccMoTpim
TOUKY Ha TpsiMoit [, KoTopast 0TOpachiBacT TeHb Ha
npsiMyto m («9KpaH»), KoI/Ja CBeT MajaeT BAoMb (IMa-
pajIeIbHO) TPsIMOil n. [IpyruMH cJI0BaMu, TEHBIO
Touky X Ha npsiMoit [ Ha3bIBAaeTCs Takas TOUKa Y Ha
TpsIMOiA M, 4TO 0Tpe3ok XY mapaiieneH npsiMoit n.

292 (Teopema ®asieca'). PaBHble oTpesku oTOpa-
CHIBAIOT PABHBIC TCHH.

BoJjiee (opmasibHO, HYXKHO [10Ka3aTh TAKOE yTBEP-
xnenue. Toukn A, B, C, D nexxat Ha nipsiMoii [, ToUku
Ay, By, C1, Dy nexar Ha npsimoit m. Otpesku AAj,
BB,, CCy, DD, napanenbhbl npsiMoit n. V3BectHo,
yto AB = CD. Torga A;By = G D;.

> [lpoBeném otpesku AB, u CD, mapajiesbHO
npsivoit m. OHM MAPaJIICSIbHBI PYT APYTY, W TIOTOMY
B Tpeyrosisiukax ABB, u CDD; yrimt A u C paBHblL.
[psimbie BBy u DD, Takke mapajiesibHbI, O3TOMY |
yriel B u D B 3Tux TpeyroJibHuKax paBHbl. Clieo-
BATEJIbHO, TPEYTOJIbHUKM PABHBI II0 CTOPOHE U JIBYM
yriam. B wacrtiocrtu, AB, = CD,. Ocraérest 3ameTuth,
uyro AA; By B, u CCy Dy D, — napaiujiesiorpammsi, y Ko-
TOPBIX TIPOTUBOIOJIOXKHBIE CTOPOHBI PaBHBI (M TIOTOMY
Bce uerhipe otpeska AB,, CD,, A{B; u C; Dy pas-
HBI). <

293. Teopema dajneca Mokas3bIBa€T, UYTO €CJIM TOU-
ka X paBHOMEpHO JIBIXKeTCsl 1o Tmpsivoit [ (To ecth
TIOKPBIBACT PABHBIC PACCTOSIHUS 32 PaBHBIC BPEMEHA),
T0 €€ TeHb Y PABHOMEPHO JIBMXKETCS 110 IIPSIMON M.
Moxet i Y nuratecst opictpee X? Mennennee X?

> BO3MOXHO U TO, U JPyroe (CM. PUCYHOK). <

1 Dajec — rpeueckuii punocod, sxusumii B VI Beke 10 H.3.; co-
YUHEHUS! €r0 HE COXPAHWIKCH, HO TPAMLUSL CBSI3BIBAET C €0 UMEHEM
HEKOTOpble reoMeTpHYecKre yTBepxaeHys. Hanpumep, B counHeHnn
pymckoro ucropuka ITinyrapxa «[Tup cemn MyapenoB» OIUH U3 Te-
poeB, oOpaiasich Kk ®ajnecy, roBoput: « Tl MOCTABUI CBOIA MOCOX
TaM, IJIe KOHYaJach TeHb OT MUPAMUABI, TaK UTO COJIHEUHBI JIyd,
KacasiCh X BEPIUMH, 00pa30BaJl [Ba TPEYroJbHUKA; U Thl ITOKA3aJI,
YTO KaK JUTMHA OJHOU TeHU OTHOCHUTCS K JUIMHE JPYroil TeHW, TaK 1
BbICOTA IMpaMu/ibl K BbicoTe rocoxa» (nepesox M. JI. [acraposa).
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294. Touku A, B, C jsiexar Ha npsiMoit [, Touku
A1, B, (G — ux Tenn Ha m. Touka B pmemut otpe-
30k AC B otHomrennn 2 : 3. JIokaxkuTe, 4To Touka B;
nesut orpe3ok Ay Cy Takxke B oTHoleHuu 2 : 3.

>> JloctaTouHo pasjaennth oTpe3ok AC Ha TsTh
PaBHBIX yacTeil, Be U3 KOTOPbIX cocTaBsT AB, a Tpu
— BC, v npoBecTy yepes TOUYKU JIeJICHUsI [IPsSIMble, TTa-
paJuiesibHble npsiMoii n. Tlo Teopeme dajieca OHM BbI-
CEeKyT Ha IPSIMOM M 1sITh PaBHbIX OTPE3KOB, /BA W3
KOTOPBIX COCTaBsIT O0Tpe3ok A; By, a Tpu — BiG. <

295. Ecsi Ba oTpe3ka Ha NPsIMOit | OTHOCSITCSI KaK
5:7, To UX TEeHU Ha TPSIMOI M TaKXXe OTHOCSITCSI KaK
5:7.

> Ommume 3ToH 3ajauM OT NpeiblIylieil B TOM,
YTO OTPE3KM Ha MpsIMOil | HE 00S3aTETbHO TPUMBIKAIOT
JPYT K IPyTy; OHU MOTYT OBbITb B Pa3HbIX MecTax (MU
naxe nepecekatbest). Ho perieHne octaéres mo cyiie-
CTBY TakuM >xke. Pa300bEM niepBblil OTPE30K Ha 5 yacreid,
a BTOPOIt Ha 7 — TOrZa BCE 4YacTU OYAyT PaBHBIMH.
[TpoBeniém uepes TOUKM JieIeHUsI IPsIMbIEe NTapaslIebHO
npsIMOit 1. DT NpsIMble Pa300bIOT TEHU OTPE3KOB Ha
5 u 7 vacreii, u no teopeme Pasieca Bce yactu OyayT
PaBHBIMU. <

296. Beiseute u3 Teopembl Paneca yxe U3BECTHOE
HaM CBOMCTBO CpEIHEH JIMHUM TPEYTOJIbHUKA: eCJIM B
tpeyrosibiuke ABC u3 cepenunnt D croponst AB 1ipo-
BECTH OTPE30K, napaiuieibubiii AC, /10 riepeceyeHust ¢
BC B touke E, To T2 TOuKa okaxetcs cepequHoit BC.

> Touku B, E u C aBistiorcst TeHsiMu Touek B, D
1 A 1IpU NPOEKTUPOBAHUM (OCBEIIECHNUM) BIOJIb LIPSIMON
AC. Ocraérest npuMeHUTh TeopeMy dajieca K paBHbIM
orpeskaM AD u DB u 3akmountsb, uto ux Teiu CE u
EB pasnbl. (Totr akr, uto Touka B sBisieTcst cBOei
COOCTBEHHOI TEHbIO, HUUEMY HE Mellaer.) <

Tenepb Jierko 0Kka3aTh aHAJIOTUYHOE YTBEPIK/ICHUE
U HE TOJILKO JUJISI CEPE/IMH CTOPOH:

297. B tpeyromnsuuke ABC Touka D peyur cro-
pouy AB B otHomienuu AD : DB = 2 : 1. Yepes
touky D mpoBesieHa npsiMasi, mapasuiesibhas AC, 10
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nepeceveHust co croponoit BC B rouke E. Jlokaxure,
YTO CTOPOHBI TpeyrosbHuka DBE B Tpu pasza MeHblle
ctopoH Tpeyrosbiuka ABC.

> [lo ycnoBuo DB cocraBiasieT TpeTh CTOPOHBI
AB. To, uro E nenur cropony BC B otHotenuu 1 : 2,
crnenyer u3 Teopembl Pasneca (kak B IpeAbLAyIICH 3a-
naue). [losromy BE cocrasiisier Tperb croponsl BC.

CroxHee n0Ka3aTh, uTo DE coCTaBisieT TpeTh CTO-
porsl AC. [yt 3TOro MBI clejlaeM JIOTIOJTHUTEIbHOE
mocTpoeHue: mpoBeaéM npsmyo EF u3 touku E ma-
pajuiesibHo cropone AB no nepeceuenust ¢ AC B To4-
ke F.

ChoBa npumenunm reopemy dasieca, HO Teriepb yxe
Broas AB. Toukn A, F, C SBIsIOTCS TEHSIMA TOYEK
B, E, C, nostomy AF : FC = BE : EC = 1: 2. 3na-
unt, AF cocraBisier Tpeth AC. OcTaéres 3aMeTHTh,
yro ADEF — mnapajuiesiorpamMm (IIpOTUBOIIOJIOXHBIE
CTOPOHbI APAJUICJIbHBI [0 TOCTPOSHHIO), U 1IOTOMY €r'0
cropousl DE n AF pasubl. 3Haunt, u DE cocraBnsieT
tpeth AC. <

Kak u B ciry4yae cpe/Heii JIMHUM, MOKHO J€HCTBO-
BaTh U «B OOPATHOM HAIIPABJICHUM»:

298. Ha croponax AB u CB tpeyronbauka ABC
B3stel Toukd D w E, fesiuue ¥X B OTHOLICHUM
AD : DB = CE : EB = 2 : 1. Jokaxurte, uto DE
napajuiesibio AC.

> Eciim DE ne napaiuiesibio AC, niposesiém uepes
D npyryio npsmyio, napamitensayio AC, 1o mepece-
yenust co croporoit BC B Touke E’. Ilo mpenpimyieii
3amade Touka E’ mesmt cropony CB B TOM ske OTHO-
meHun 2 : 1, uto u Touka E, ¥ moTomy coBmajaer ¢
E. <

299. C noMouiblo LUMPKYJIsSL U JIMHEHKU pas/iesiure
JIAHHBINA OTPE30K Ha 3 paBHBIC YACTH.

> Ilyctb AB — naunblit orpesok. [Iposeaem ue-
pe3 TOUKy A KakoW-HWOYb JIyd U OTJIOXHMM Ha HEM C
TIOMOIIBIO TIMPKYJIST TpU paBHBIX oTpe3ka AXp, X1 X
u X, X3. (JmHa STHX OTPE3KOB MOXET OBbITh JIF00OIA,
BaXXHO TOJIbKO, YTOOBI BCE OHU ObLIM OJHON JJIMHLI.)
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Teueps coequnuM Xz ¢ TOuKoil B, nostyuurcs npsimast.
[poBeném mapasiesibHbIE € MpsIMble Yepe3 TOUKH X
n X, (KaKk MBI 3HAEM, 3TO MOXHO C/IeJIaTh C HOMOIIBIO
LIMPKYJIsL ¥ JIMHEHKK) . DTU npsiMble 110 TeopeMe Paseca
pasziesiaT oTpe3ok AB Ha TpW paBHbIC YacTH. <I

s ciyyvasi, KOraa OTpe3Kd UMEIT oLy Mepy (oTpe-
30K, yKJIa/IbIBAIOIMIICS B 0OOUX LIEJI0€ YUCJIO Pa3), MbI 3TO 10
CYILECTBY yXKe J0Kaszau B 3agade 295. OOliee aokazaTesIb-
CTBO HCHOJIB3YET TOT (DaKT, YTO JIEOOOE YUCJIO MOXKET ObITh
CKOJIb YTOJIHO TOYHO NMPUOIMNKEHO JAPOOLIO C LIEJIBIM UUC/IM-
TeJIEM W 3HAMEHATEJIEM.

CupasejyiuBa obuass meopema @aneca: yivHbl
OTPE3KOB OTHOCSITCSI TaK K€, KaK JUIMHBI UX TEHEH.

BosBpamiasicb Kk GopMyJIMpOBKe OOLIEH TeopeMbl
Qasieca, MOXKHO IPOUYUTATH €€ TaK: PUKCUPYEM TPU Ha-
paJIesbHBIE TIPsIMbIE U Oy/JIeM MEepecekaTh UX Pa3HBIMU
TpsIMbIME. Ha Kka/10i1 cekyieii moyJaercst 1Ba CMex-
HBIX OTpe3Ka. Teopema IJIACHT, Y4TO OTHOUICHHE ITUX
OTPE3KOB HE 3aBUCUT OT BHIOOpA CEKYIIEH.

300. Otpesok Ha 1psiMOil | BTpOE [UIMHHEE CBOCH
TeHu. Jlokaxkure, 4TO JIIOOOH JAPYroi OTPe3oK Ha Ipsi-
Moii | Taxke BTpoe JJIMHHEE CBOEil TeHHU.

> Oro cieayer u3 ooueil Teopembl Daseca U
CBOiicTB mpomnopumii. B camom Jesie, mycTth OTpe3ok
BTpOE /UIMHHEE CBoei TeHn. Ecim mymHy oTpeska yBe-
JIMYUTH B KaKOE-TO YMCJIO pa3, To Mo Teopeme Paneca
€ro TeHb YBEJIMUYMTCS BO CTOJILKO K€ pa3, U OTPE3oK
OCTaHETCs BTPOE JIJIMHHEE CBOEH TeHU. <

301. [loxaxuTe aHAJIOTMYHOE YTBEPXKICHHE B 00-
IIeM BUJE: OTHOLICHWE [JIMHBI OTpPE3Ka K [JIMHE €ro
TEHU OJHO U TO e ISl BCeX OTPE3KOB.

(Pasymeercs, Mbl UIMeeM B BUJY, U4TO JBE IPSIMbIC,
Ha KOTOPBIX JIEXAT OTPE30K U €r0 TeHb, ¥ HAIPaBJICHUAE
[IPOCKTUPOBAHHUSI (PUKCUPOBAHBI. )

o> [lycTh OTPE3KH [UIMHBI @ U b UMEIOT TeHW JJTH-
Hoit ¢’ m b'. Tlo Teopeme ®aneca a/b = d'/b'.
Tenepb BOCIOJb3YEMCS CBOUCTBOM HPOINOPLMEA (IPO-
Oeil): YMHOXasi 3TO PaBeHCTBO Ha bb', mojyumm, 4to
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ab' = d'b. Tenepsb, nens Ha a'b’, nosyyaem, uro
a/a = b/b'. Uto u TpebGoBanoch I0Ka3aTh. <

302. Ha ksietuaroit Oymare mpoBeJcHA NpsiMasi 1
OTMeYeHbl €€ TOUKH MepecedeHus] ¢ TOPU30HTAJISIMU
ceTKH. JIOKaHUTe, YTO ITH TOUKU WIYT YEPe3 PaBHbIE
MIPOMEXY TKH.

> Ha BepTMKaJbHON NPSIMON TOPU3OHTAJIM CETKU
BBICEKAIOT PaBHBIE OTPE3KHU, I03TOMY II0 TeopeMe Pa-
Jieca OHM BBICEKAIOT PaBHBIC OTPE3KU U Ha JIOOOM Jpy-
rOi mpsAMOiA. <

Emé HeckoJIbKO 3a1au

303. B tpeyromsauke ABC na croponax AB u BC
B3aThl Toukd D u E, nenaunye ux B oTHOWEHUH 3 : 4
(tak ywto AD : DB =3 : 4, CE : EB = 3 : 4).
Hokaxure, yro DE napasuiesnsio AC.

304 (IIpomosxenme). okaxute, uro gnuHa DE
cocrasisieT 4/7 ot mmnabl AC.

305. Kak pazaesiuTh OTpe30K Ha MPOU3BOJIbHOE 3a-
JAHHOE YKCJIO PaBHBIX YacTeil IIMPKYJIeM U JIMHEHKON?

306. Touku A u B ABUKYTCS IPOM3BOJILHBIM 0Opa-
30M 10 HETIO/IBUXKHBIM [apaJUIeIbHbIM OPsMbIM [ U m.
[1e Moxer okasatbest cepeHa otpeska AB? (Hapu-
CyHATE MHOXECTBO BCEX BO3MOXHbBIX €€ I0JIOKEHUIA. )
I'me MoxeT HaxoauThest Touka C, ensiiast otrpe3ok AB
B otHomenun AC : CD =2 :3?

307. IIpotuBonoioxusie cTopoHsl AB 1 CD deThI-
péxyroasunka ABCD pasnesnieHbl Ha TpU paBHBIE YacTH
KaK/las, U TOUKM JIeJIeHUs] COeIMHEHbl oTpesKaMu. Jlo-
KQ)KUTE, YTO CEPEIMHbl TUX OTPE3KOB, 4 TAKXKE CTOPOH
BC v AD nexar Ha o/(HOM HPSIMOIi Ha PaBHBIX PaccTo-
sHUSIX JIpyr oT apyra. (Bocrosib3yiitech Tem, 4TO Cce-
PEAUHBI CTOPOH JII0OOTO YeTHIPEXYTOJIbHUKA 00pasyloT
Hapasuiesiorpamm. )

Dus3nuecknii CMBICT 3TOM 3a/1a41 MOXKHO OOBSICHUTD TaK.
ﬂBC MalllMHbl €XaJIi C IOCTOSHHbIMU CKOPOCTSIMU: O/1HA U3
A B B, apyras u3 D B C. OHu BbleXa/iM U NPUEXAJIN OJIHO-
BPEMEHHO. TOFZ[.’:I CEpE/IMHa OTPE3Ka MEX/y MalllMHAMU TaK»KE
JABUXKETCSI PaBHOMEPHO U HmeﬂHHeﬁHO.
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Ou3nkn 00BsICHMIM Obl 3TO TaK: CKOPOCTb ITOW TOUKM
(cepeHBI OTPE3Ka) PaBHA MOJIyCyMME BEKTPOB CKOPOCTH Ma-
IIMH ¥ HO3TOMY MOCTOSHHA. AHAJIOTMYHBIM 0OPa3oM MOXHO
JI0Ka3aTh, CKAKEM, YTO TOUKA, JIEJIsIAs OTPE3OK MEXK/y Ma-
IIMHAMY B OTHOLIEHMH 1 : 2, TO)XXe JBIDKETCS PaBHOMEPHO
(cM. cremyrontylo 3ajiady, rjie IpeajaraeTcs JaTb reoMeTpu-
YECKOE /J0KA3aTeJIbCTBO AHAJIOTMYHOIO YTBEPIKIACHUS!).

308. Kax/ast u3 cropon yetbipéxyroJibirika ABCD
TIOZIEJICHA HA TPU PABHBIC YACTH, U TOUKM JEJIEHUS CO-
€/IMHEHbl OTpe3KaMu (CM. pUCYHOK). Ilokaxwure, 4ro
KQX/IBIil U3 3TUX OTPE3KOB JIEJUTCSl JAPYTMMM TakKe
Ha TPHU paBHbIE YacTh. (Bocmosb3yiiTech HECKOIBKO pas3
NpeablayIen 3a/:[aqel71.)

309. INo Mopro NILIBYT /1Ba Kopabss. Kax et 1Bu-
raercsi Mo cBoeil MpsIMOil co cBoell (IIOCTOSIHHOM) CKO-
poctblo. Kak omnpenenutb, €CTb JIM OMNaCHOCTh CTOJIK-
HOBeHUSI? MOpSIKA HOJIb3YIOTCSI TAKUM IIPAaBUJIOM: €C-
JIM JpYroi KopaOiib KaKeTCsl HEMOJBMXXHBIM Ha (PoHE
Janékux OeperoB, TO OMACHOCTb €CTh (M HAJ0 MEHSITh
KypC UJIA CKOPOCTb, TIOKa He M03JHO0). OOBACHUTE, KaK
9TO MpaBUJIo cienyeT u3 (oOuei) TeopeMbl Daieca.

310. Touka A paBHOMEpPHO BWXKETCSI MO HETIO-
JIBIDKHOHI TIPAMOM l, YAQJICh OT APYroil (HEemoABUXK-
Hoit) mpsiMoii m. [lokaxuTe, 4To paccrosHEE OT A
JI0 M yBEJINYMBACTCSI PABHOMEPHO (TO €CTb 32 PaBHbBIC
NIPOMEKYTKH BPEMEHM YBEJIMUMBAETCSI HA OJVHAKOBYIO
BEJINUMHY).

311. Ha xkJjervaroii Oymare HapucoBaH (HAKJIOH-
Hblit) Jsiyy. Ilossst 1o 3TOMYy Jiydy OT €ro Havaja, Mypa-
BEil OTMEUAET MEPECEUCHNs] C JIMHUSIMUA CETKU: OyKBOIA
B nmus BeptukanbHbiX U ' s1st ropusoHTasbHbIX. Ha-
TIPUMEP, €CJIM OH MOJI3ET KaK Ha PUCYHKE, MO/ YIJIOM B
45°, To nosyuurcs nociuenopatesbHocts BILBI.BI. ..
(TOYKM pa3ze/islioT NOBTOPSIIOIMECS] IPYIIIbL). Mbl cun-
TaeM, YTO B Y3JIbI CETKH (I/Ie HEMOHSITHO, KaKylo OyKBY
mMcaTh) MypaBeil He Momajaer.

Kak nosmkeH momstu Mypaseii, UTOOBI ITOJTy4MIIaCh
nocaeaoBaTeabHocTs BBI.BBI'... (1 Bo3MOXHO Jin
3T0)?
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312 (Ilponosikenue). Tor ke BOUPOC LISl LOCJIE-
nosateabHocT BBI'T.BBIT'. ..

313 (ITponoskenue). ToT ke BOIPOC LISl HOCJIE/L0-
BaresibHocT BI'BI'BI'BBI'BI'B.BI'BI'. .. (oHa cooTtBeT-
CTBYET Y€pEe/IOBAaHUIO JUJIMHHBIX M KOPOTKUX MECSIIEB,
HauuHasl C SIHBapsl, a TaKk>Ke OEJIbIX U YEPHBIX KJIABHIIL,
HAUMHAasI C HOTBL «ay).

314 (Ilpoposkenue). Ilokaxute, 4To JIsl JIIOOO-
ro Jiyya IocJiefoBarejibHocTb OykB B u I', 3anmcan-
HBIX MypaBbEM, 00JIaZlaeT TAKUM CBOICTBOM: B JBYX €&
yuacTKax paBHOMN JJIMHBI KOJIMYECTBO OyKB B sinb0 coB-
TaJiaeT, JIM0O OTIIMYAETCS] Ha €IMHHUILY.
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17. Tpaneuus

YeThIpEXYTOJIBHIK, B KOTOPOM JBE IIPOTHUBOIIO-
JIO)KHBIE CTOPOHBI TIapaJUIC/IbHbI, Ha3bIBACTCSl mpane-
yueu. (Mnorna tpedyloT, 4yTOOBI /IBE JIPyrUe CTOPO-
Hbl HE ObUIM Obl MapaslJiesIbHbl, UCKJIIOYAs Mapasuie-
JIorpamMMbl U3 umncJia Tpaneuuit.) Iapasuiesbnbie apyr
JpYTy CTOPOHBI Ha3bIBAIOT OCHO8AHUSIMU TPAIELWH,
a [IBe Jpyrue — e€ OOKo8bIMU CIMOPOHAMU.

315. 1Ba u3 yrioB Tpamenuu paBHbl 60° u 130°.
UTo MOXXHO CKa3aTh O €€ OCTaJIbHBIX yrjax?

D> Yruibl 11pu OOKOBOI CTOPOHE TPAIELMU COCTaBIISI-
10T B cymMe 180° (kak BHYTpEHHHE OJHOCTOPOHHUE).
[TooTomMy B Tpanenuu ects emé yrisl 180°—60° = 120°
u 180°—130° = 50°. Takum 0Opa3oM, Bce YEThIpe yIiia
HalgeHbl. <

316. [Ia u3 yryoB Tpanenuu paBubl 60° u 120°.
UTo MOXXHO CKa3aTh O €€ OCTaJIbHBIX yrjlax?

> PasHuna c npeaplaynieit 3ajadeil B ToM, 4TO Celi-
yac JIaHHbIE YIJIbl COCTABJISIIOT B cymMe 180° u moro-
My BIIOJIHE MOTYT ObITb YIVIAMU IIPU OJHOW U TOW e
OOKOBOI1 CTOpoHe Tpaneuyn. Torma yrisl mpu Apyroi
CTOPOHE TpAIeUy MOTYT OBbITh TPOU3BOJIBHBIMU, HAJIO
TOJIbKO, YTOOBI B cyMMe OHM JaBaiu 180°. <

317. [Jokaxxute, 4TO OTPE30K, COEAUHSIIOIUIA cepe-
JMHbI OOKOBBIX CTOPOH TPANELUH, MapaJijieJieH e€ OCHO-
BaHUSIM.

D> Byzem aeiicTBoBaTh «B OOPAaTHOM HAITPABJICHUMY:
LIPOBE/IEM uepe3 cepe/inHy OOKOBOW CTOPOHBI OTPE3OK,
HapaJjuleJIbHbI OCHOBAHUIO, U YOeUMCSI, UTO OH pasjie-
JIUT JPYTyI0 CTOPOHY IOI0JIaM (U TeM CaMbIM COBNAJET
c orpeskoM u3 ycious 3agaun). Ho 310 — mnpsimoe
crencteue TeopeMbl Paneca. <

Otpe3ok, coeuHSIONMIT cepeinHbl OOKOBBIX CTO-
POH, Ha3bIBAIOT CpeoHell NuHuell TPaleluH.

318. Jlokaxkute, 4TO CpeHsIsl JIMHUS TPalleLuy PaB-
Ha nojycymMme e€ ocHoBaHuil. (Ykaszanue. [IpoBeaure
JMAroHaJIb TPAIELUH. )
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B

> IIposeném auaronass AC tpaneuuu ABCD. 3a-
TeM Yepe3 cepe/iMHy GOKOBOI CTOpOoHBI AB mpoBenéM
NPSMYI0, MapajlIe/IbHYI0 OCHOBaHUSM Tpanenuu. OHa
nepecedéT IMaroHasb TPaleluy B e€ cepeiiHe (Kak Mbl
BUJICJM B pasfiesie O CpeHell JIMHUM TPEYrOJIbHUKA).
Hanee ona nepeceu€r Goxosyio cropony CD, Ttakxe
B e€ cepemHe. TeM caMbIM CpE/IHSISI JIMHUS Tparelin
OKaXXeTCsl pasOUTOl Ha JIBa OTPE3Ka, OJIMH U3 KOTOPBIX
ecTb Cpe/IHsisl JIuHUs Tpeyroybhuka ABC, a apyroit —
cpenusist iHus Tpeyroibiuka ACD. Kaxipiit u3 3Tux
OTPE3KOB PABEH MOJIOBUHE COOTBETCTBYIOIIEIO OCHOBA-
HUS Tparnenuu. <l

319. JlokaxxuTe, 4TO B JIIOOOM YETBIPEXYTOJBHU-
ke ABCD paccrosiHie MeX/y cepeliHaMH IIPOTUBOIIO-
J1oxkHBIX cTOPOH AB u CD He 1npeBOCXOUT MOJIYyCYM-
mbl (BC + AD) /2 1 ut0o 3TO HEPABEHCTBO 0OpallaeTCst
B PaBEHCTBO TOJIbKO JUIsI TPalICL.

> IlpoBeném muaronans AC. Ilycte M — eé ce-
peauna. Touka M BMmecte c cepefiuHamMu cTopoH AB
u CD o6pasyeT TpeyroJibHUK, OJIHA CTOPOHA KOTOPO-
ro pasHa nosiosuHe ocHosanust BC (kak cpequsist Jin-
HMsI), Jpyrasi — 110JioBMHE ocHoBauust AD, a tperbst
— paccTrosiHUe, 0 KOTOPOM UJIET peub B 3ajade. Ocra-
€TCsl BOCIOJIb30BATLCSI HEPABEHCTBOM TPEYTOJIbHUKA.

HepaBeHCTBO TpeyroJibHUKa OOpalaeTcs B PaBeH-
CTBO, €CJIM TPU TOYKHU JIEKAT HA MPSIMOM — HO TOI/IA
ata npsivast Oyzer napauiesnstoit 1 AC, u BD (cpesn-
HsISl JIMHUSI TPEYTOJIbHUKA MapajljieSlbHa OCHOBAHMIO),
Tak 4to B 3ToM ciydae ABCD Oyner tparnerueii. <l

Ecin G0okoBbIE CTOPOHBI PaBHbI U NAPAJUIEJIbHBL, TO 3TO
Oyzet mapassenorpaMM. Kak Mbl y)ke TOBOPHJIM, MHOT/IA Ta-
PaJuIeJIOrpaMMbl BKJIIOYAIOT B YUCJIO TPAMELUi — HO JaXe B
9TOM CJIyyae UX HE Ha3bIBAlOT PABHOOOYHBLIMU TpAIELUSIMU.

Tpanenuio, B KOTOpOi OOKOBbIE CTOPOHBI PaBHBI,
HO He NapaJljiesIbHbl, Ha3bIBAIOT PAGHOOOUHOIL.

320. JTokaxute, 4TO B PaBHOOOUHO! Tparienun yr-
JIBl TIPA OCHOBAHWU PaBHBI.

> [IpoBeném uepes BepumHy C tpanenuun ABCD
IpsIMyI0, MapauielibHylo OokoBoil ctopone AB. Ona
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paspexer Tpaineuuio Ha napasuiesiorpamm ABCM u
tpeyronsauk CDM . Tlpu stom CM Gynet pasHo AB,
a yron CMD 6ynyt paBen yray A tpanenuu. Eciu
Tparerus paBHOOOYHas1, TO Tpeyrosibiuk CMD — pas-
HOOEPEHHBII U YIJIbI IIPU €r0 OCHOBAHUU PABHbL. 3Ha-
YT, W YIJIbI IPY OCHOBAHMM TPAINCLMM PABHBI. <

321. JIoKakuTe, YTO €CJIM B TPANELUK YIJIbl MPH
OCHOBAaHMM PaBHBI, TO OHA PaBHOOOYHAsI.

> 3amaua pemacTcCst € MOMOLIBIO TOTO KE JA0NOJIHN-
TEJIBHOT'O ITOCTPOCHUS, YTO U MIPEABIAYIIAs: HA/I0 TOJIb-
KO BOCIIOJIB30BATbHCS TEM, YTO IIPOTUB PABHLIX YIJIOB B
TPEYTr'OJIbHUKE JIC)KAT PaBHBIE CTOPOHBI. <]

322. JTokaxxuTe, 4TO B pAaBHOOOUHOI Tpaneluu Jua-
TOHAJIA PaBHBI.

D> MblI yxe 3HaeM, 4TO YIJIbl TIpU OcHOBaHUM AD
paBHOOOYHOI Tpanenuu ABCD paBHbI, MOTOMY Tpe-
yrojibiiki ABD u ACD paBHbl 110 IByM CTOPOHAM U
Yoy MEXJy HUMHU. <]

323. Jlokaxute, 4TO €CJIM JIMArOHAJIM Tpareluu
PaBHbI, TO OHa PAaBHODOUHASI.

D> OTa 3aja4a UyTb CJIOXKHEE NpPEIbLIYLIEi, 3/eCh
MOHAI00UTCS! I0NIOJIHUTEIbHOE TocTpoeHue. [Tposeném
npsimyto CE' mapasiensHo quaronanu BD o mepece-
YeHWsl C OCHOBaHWEM B Touke E. B mapannenorpamme
BCED nporusornosioxubie cropoust BD u CE pashbi,
nosromy AC = CE. B paBHOOEIPEHHOM TPEYroJIbHU-
ke ACE yruibl 1py OCHOBaHUM paBHbl. OHU PaBHBI TAK-
xe yrimy BDA (cexymass AE mepecekaeT mapasiiesib-
ubie npsimbic BD u CE). Octa€Tcst BOCIOJIb30BATHCS
MPU3HAKOM paBeHcTBa TpeyrosibHukoB CAD u BDA 1o
ABYM CTOpOHaM (AMAroOHANM paBHBI, cTopoHa AD —
o01as) 1 yrity MeKay HUMH. <l

Emeé HecKkoJIbKO 3aaau

324. B tpanermn ABCD Ha GOKOBBIX CTOPOHAX BbI-
Opaubl Toukn £ u F, gensiume ux B oTHoueHn 2 : 1
(tak utro AE : EB = DF : FC = 2 : 1). Jlokaxure,
4To oTpe3ok EF mapasiiesieH OCHOBAHUSIM TPAIlCIHH.
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325 (IMpoaosikenue). Haiture juinny orpeska EF,
ecsit AD = a, BC = b.

326. [lan Bbimykislit yersipéxyroisauk ABCD. Ha
ero IMPOTUBOMOJIOXHBIX cTopoHax AB m CD Gepyt
Toukn P m () ¥ 3aTeM OTMEYalOT CepeluHy OTpe3-
ka PQ. Ykaxure, Kakue TOUKH OyIyT OTMEUEHBHI, ec-
mu P u (Q BbIOMpaTh BCEMH BO3MOXKHBIMU CIIOCOOA-
mu. (Kak rosopsr, Haiiante 2eomempuyeckoe mecno
cepesmt orpeskoB PQ.) (Orerom Oyjiet HEKOTOpBIi
MHOTOYTOJTbHHK. )
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18. Ilpocreiie HepaBeHCTBa

327. Hokaxure, 4TO B TPEYroJIbHUKE BHEIIHUI
yroJi Beerzia OoJibliie BHYTPEHHETO, ¢ HUM HE CMEXHO-
ro.

> B camom jeJjie, BHEIIHWI yroJl TpeyroJibHuKa
PaBeH CyMME JIByX HE CMCXKHbIX C HUM BHYTPEHHUX
YIJIOB. <

328. Jlokaxute, 4TO B TPEYTOJLHUKE IPOTUB DOJIb-
1Ieil CTOPOHBI JISKUT O00JbluMit yroJi. (Ipyrumu cioBa-
mu, ecii B Tpeyrosibiuke ABC cropona AB jinnee
croponbl AC, to yrosn C 6odibliie yria B.)

> OmiioxuM Ha ctopoHe AB otpesok AD, paBHbIit
AC. B paBHoGejipenHoM tpeyrosibiuke ACD yriibl ipu
OCHOBaHUM paBHbl. OCTAETCsl 3AMETUTb, YTO ITU PABHBIC
yriel MeHbie yrina ACB (yron ACD coctaBisieT ero
4acTh), HO OoJibiiie yria ABC (B tpeyroabhuke BCD
yron B BHyTpeHHwmii, a yron ADC — BHEIIHMi, CM.
npeblaylyto 3a1ady). <l

329. lokaxure, 4TO B TPEYTOJIbHUKE IIPOTUB 0OJIb-
IETO yTJIa JIEXUT OoJibiast cropoHa. ([pyrumu ciosa-

mu, ecsi B tpeyrosibiuke ABC yron C Gosblue yriia
B, to AB pmunnee AC.)

> [lo cymecTBy, 3Ta 3a7a4a yxe perieHa. Mbl 3Ha-
€M, YTO MPOTUB OOJIbIIEH CTOPOHBI JISKHUT OOJBIINiA
YTOJI ¥ YTO POTHUB PABHBIX CTOPOH JISKAT PAaBHBIC YTJIbI
(CBOIMCTBO PaBHOCTOPOHHETO TpeyroJibHuka). CpaBHUM
cropoust AB u AC. MoryT ji1 onu ObITh paBHbI? He
MOI'yT, TaK Kak Torja yribl B u C Obuin Obl paBHbI.
Moxet i cropona AC 6uith aumHHee AB? He mo-
XKET, TaK KaK TOrJa JieXalyii mpoTuB He€ yroa B 6wl
6b1 OoJibiiie yrita C. Octaérest e/IMHCTBEHHAS! BO3MOX-
HOCTb: cTopoHa AB jmimnHee croponsl AC. <

Takoit c110c00 paccysk/ieHusl MATEMATUKU HA3bIBAIOT
00Ka3amenbCmeoM om NnPOMuUHOZ0.

330. lokaxxute, YTO B IPSIMOYTOJILHOM TPEYIOJib-
HHKE CaMoii JUIMHHOI CTOPOHOI1 SIBJISIETCSI TUIIOTEHY34,
a B TYIOYTOJIbHOM — CTOPOHA, ITPOTUBOJISKAIIAS TYy-
oMy  yTJly.
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> [psimoit (1 Tem Gosiee Tymoit) yros Oyaer 00Jib-
1e JIPYTUX YIJIOB TPEYrOJbHUKA, TaK KaK CyMMa TpEX
yrioB paBHa 180°. <

331. [lana mpsiMast | u He Jiexalliasi Ha Hell TOY-
ka A. JIokaxxure, 4yTo NEepreH/MKYJIsIp, OlyHICHHbINH N3
TOYKM Ha HPSIMYI0, — KparJaiilliee pacCTosiHue OT TOY-
Ki A JI0 Touek, JIeXalMX Ha MpsiMoit /.

> Hawm Hajto cpaBHUTD nieprieHukyJisip AM ¢ pac-
crosiiueM AN OT ToYku A JI0 KaKOH-TO JPYTroil TOUKH
N na npsmoit /. Ho Mbl yXe 3HaeM, 4TO B NpPSIMO-
yrosibHoM tpeyroJibuuke AMN runorenysa AN jimn-
Hee Kateta AM. <

YTBepk/IeHNe TpeIbIAyIel 3a1aun uHoraa op-
MYJUPYIOT TaK: nepneHOuKynsip Kopoue HAKIOHHOU.

332. Tpsivast | siBJIsIeTCs CEPEIMHHBIM TIEpIIEH 1~
KyJIsIpoM K oTpesky AB. JlokaxuTe, 4TO TOUKH, HAXO-
JSIIUECs C OTHOM CTOPOHKI OT DTOW MPSIMOIA, OmKe K
A, yeM K B, a c Jpyroit cropoHbl — Ha000pOT.

D> MBI yKe BUJIeU, YTO TOYKU HA CaMOM Cepe/IuH-
HOM MEPICH/IMKYJISIpe OJIMHAKOBO yJaJeHbl OT A U OT
B. Paccvorpum Tenepb Touky X, HAXOASUIYIOCS 110 TY
e CTOpPOHY, uTO M Touka A, coequHum e€ ¢ A u B
oTpe3kaMu U mokaxeM, uro XA < XB. Orpesox XB
TiepeceKaeT Cepe/IMHHbBIIA TepPIeH/IUKYJISIP B HEKOTOPOM
Touke M, KOTOpasi HAXOJUTCSl HA PABHOM PACCTOSIHUU
or A u B: orpesku MA u MB pasubl. Tenepp 3a-
metuM, uto XB = XM + MB = XM + MA, a no
HEPABEHCTBY TPEYI'OJIbHUKA 110CJIE/IHsIs CyMMa 0oJibliie
XA. Yrto n TpeboBasioch M0Ka3aTh. <

Takum 00pa3oMm, eciii B MyCThIHE €CTh JBa Kosoana A
u B, 10 ¢ 0oaHOI CTOPOHBI CEPEIMHHOIO MEPHEH/IUKYJISIPA
SKUBYT JIO/M, KOTOPBIM OJiike Kosoziell A, a ¢ Jpyroit —
KOTOpbIM Osimske Kostoaer B.

Paccmorpum Teneps yron AOB u Touky X BHY-
Tpu Hero. OnmycTuM u3 X MepHeHANKYJISIPLI Ha CTOPO-
HHI yria. Kaxoit n3 Hux gmmHHee? OTBET ompeaesnseTcs
TEM, C KaKoii CTOPOHBI OT GHCCEKTPHCHI yTJIa HAXOAUTCSI
Touka X.
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333. [okaxwure, 4ro eciin X JISKUT Ha OUCCEKTPHU-
ce, TO MEPIEeHINKYJISIPBl PaBHBI; e X JIGKUT C TOM
e CTOPOHBI OMCCEKTPUCHI, UTO U cTopoHa OB, To Ko-
poue MepHeHmKyJisip, onyiieHnbii Ha OB; ecm X Jie-
XHUT C JPYroil CTOPOHbI OHCCEKTPUCHI, KOPOUe JPyroi
HIEPIICH IUKYJTSIP.

> OmyctuMm u3 Toukd X nepHeHIuKyassppl XP u
XQ Ha cropousl OA u OB pannoro yrna. Ecim X
JIEXKUT Ha OUCCEKTpUCE YIJIA, TO HPSMOYIOJIbHBIE Tpe-
yroapukd OXP u OX(Q paBHBI MO THIIOTEHY3e M
OCTpOMY YIJly.

[Tycts Temeps X He JIOKUT Ha OGHCCEKTpHUCE U, CKa-
KEM, JIEKUT C TOH K€ CTOPOHBI OT HEE, YTO CTOPOHA
OB. llyctb Y — TOUKa nepeceyeHus NepleHUKYJIst-
pa XP c 6uccektpucoii. Torma otpesok YP paseH mnep-
nenaukysspy YR, onyuiennomy u3 Y wa OB. Torna
XP = XY + YP pasro XY + YR, uro Gosbiie XR
[0 HepaBeHCTBY TpeyrosbHuKa. B cBoio ouepens XR
6oJbiie X(Q, Tak Kak NEPHEHJUKYJISIP KOPOUYE HAKJIOH-
Hoit. UTo u TpeboBasnoch A0Ka3aTb. <

Ha camoM /eJie B PELICHMM HE PACCMOTPEH CJlydaid, KO-
raa yroJ Tyl'[Oﬁ U OIMH U3 NEPHEHAUKYJISIPOB IMaJac€T HE Ha
CTOPOHY YIJIa, a Ha €€ MPOJOJbKEHUE, Kak Ha pucyHke. Ho B
STOM CJIyuyae STOT NEPHCH/MKYJISIP LEPECEKAST APYIyIO CTO-
POHY yIJla U TOTOMY 3aBEJOMO JUJIMHHEE, 4eM ApYroii (Ko-
TOPBIi1 SIBJISIETCSI KpaTYaillIUM PAacCTOSIHUEM JI0 3TOU CTOpO-
HbI) — JIaXK€ €CJIM HE Y4MThIBaTh €ro Kycok nog OA.

334. Touka O HAXOQUTCSI BHYTPU TPEYrOJIbHUKA
ABC. [loxaxutre, uro cropoHa AC Bu/iHa u3 He€ 10/
GOJTBIIIM YTJIOM, YeM W3 TOUKH B.

>> Cpasuum tpeyroJibiiku ABC n AOC. Yl A
u C BTOPOrO TPEYTrOJIbHMUKA MEHBIIE COOTBETCTBYIONIMX
YIJIOB NepBOro. [10CKOJIbKY cyMMa yriioB B 000UX Tpe-
YrOJIbHUKAX OJIHA U Ta ke, To yroj O B TpeyrojbHUKE
AOC oyper ooubliie yriia B B tpeyrosnbhuke ABC. <
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Emé HeckoJIbKO 3a1au

335. Touka M nexur Ha ctopone BC Tpeyrosb-
nuka ABC. Jlokaxute, uto otpe3ok AM kopoue xoTst
661 onHOM 13 cTropod AB u AC. (Onun u3 yrios AMB
u AMC — npsiMoit wii Tynoit.)

336. Ha aByx cTopoHax TpPeyroJibHUKa B3SITO IO
TouKe. JIOKaXUTE, YTO PACCTOSIHUE MEXKAY ITUMH TOY-
KaMU HE TMPEBOCXOJUT CAMOIl JJIMHHON CTOPOHBI Tpe-
yrosbHuKa. (JIBaXKIbI BOCIOJB30BATHCS MPEIbIIYIIEi
3a/1a4eii. )

337. JlokaXuTe, 4TO PACCTOSHAE MEXAYy JIOOBIMU
JBYMSI TOUKAMU BHYTPU TPEYTOJIbHAKA HE IIPEBOCXOJUT
caMoii JUIMHHOW CTOPOHBI TPeyroJibHuKa. (Bocmosibzo-
BaTbCs MPEABIAYIIEN 3az[at{el71.>

338. Buytpu Tpeyrossauka ABC B3sita Touka X.
Mosker Jin cymma paccrosituit XA + XB + XC 0Obith
Gosbiie nepumetpa Tpeyrosbhauka? ([lycts AC — ca-
Masl JUIMHHAsI CTOPOHA TpeyrosibHukKa. [lokakute, uTo
XB < ACu XA+ XC < BA+ BC.)

339. Ha kiieTuaToii OyMare B BEpLIMHAX KJIETOK pas-
MEIIEHBI KOJIOIIbI; XKUTEIN XOIST K OJiKaiiieMy Ko-
Joaiy. Hapucyiite «30Hy 0OCITY>KMBaHUSI» KaX/I0TO U3
KOJIOZIIIEB.
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19. OceBas cummerpusi

Ha mpo3spa4Hom JiMcTe, JIeXaleM Ha CTOJIe, Hapu-
CoBaHa MpsiMast JIMHUS. [lepeBepHEM JIMCT HA JAPYTyio
CTOPOHY ¥ MOJIOKMM OOPATHO Ha CTOJI, BEPHYB JIMHHUIO
Ha MECTO. DTO MpeoOpa3OBaHUE HA3BIBAIOT 0CEBOL CUM-
Mempueii, a UpsiMylo, BOKPYr' KOTOPOIl MblI HOBOPAM-
BAJIM, HA3BIBAIOT OCbIO CUMMEMPUU.

YT06bI MOCTPOUTH TOUKY, CHMMETPUYHYIO TOYKe A
OTHOCHTEJIbHO TPsIMOil [, HAIO OIMYCTUTH IEpIEH/IU-
kyJsissp AK Ha sty npsmyio. Touka K npu noBopore
BOKpYr ocu | OCTaHercst Ha CBOEM MeCTe, a IepICH-
JUKYJISIP HAJIOXKHUTCSI HA CBOE MPOJOJIKEHHE, TAK UTO
HA/I0 OTJIOKHTH HA 3TOM TPOJoJbKeHnH oTpe3sok KA',
paBubiii KA. [Ipyrumu CJIOBaMu, OIpeE/esICHAEe CUMMe-
TPUYHON TOYKU MOXKHO JIaTh TaK:

ToBopsit, uro Touka A’ cummempuuna touke A
omHocumenvsHo npsamoi I, ecim otpesok AA’ mep-
HeH/IUKYJISIpEH TIPSIMOit [ U eNTUTCS €fo MOTIOoJaM.

[psimast | B 5TOM cilyvae SIBJISIETCS CEpEIMHHBIM
HEPIEHUKYJISIpoM K AA’, mostomy Jnobast Touka L Ha
3TOM npsiMoii paBHoyasieHa ot A u A’. D1o He yauBu-
TEJIbHO: 1Ipy cummerpur AL Kak pa3 HaKJIaJbIBAeTCs!
na A'L.

340. Besble u y€pHble HIaXMaTHble UIypbl B Ha-
YaJIbHOM MO3MIMU PACIOJIOKEHB CUMMETPUYHO JAPYT
JPYry OTHOCHMTEJILHO HEKOTOPO# npsiMoit. Uro st10 32
npsivasa? Kakoe mose OyneT cuMMeTpU4HO Tomo €2?
noJiio h5?

D> OTa npsiMast AEJIMT JOCKY IION0JIaM II0 T'OPU30H-
tajm. [oJie €2 cummerpuuno noJio €7, a noJie h5 cum-
MeTpUUHO ToJiio h4. <

OcCeByl0 CUMMETPHIO MOYXHO IIPUMEHSTh HE TOJIBKO
K TOYKaM, HO U K (pUrypam: JUIsi Kax 10l TOYKU PUrypbl
HAJ0 HapUCOBaThb CHMMeETpuuHylo. Purypa HasbIBaeT-
Cs CUMMempPUYHOL OTHOCUTENBHO TIPSIMOi, eCU OHa
MepEXOAUT TIPU CUMMETPUM caMa B ceOsl (COCTOUT U3
rap CUMMETPUYHBIX Touek). Takasl npsiMasi Ha3bIBaeTCsl
0Cblo cummempuu (QUrypblL.
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CUMMETPUYHYIO KJISIKCY JIETKO MOJIyYMTh, KAaITHYB
YEPHWJI M CIIOXHMB OYMaXXKy BJBOe (CM. PHCYHOK, Ha
KOTOpOM caMa OyMa)kka TOXKe CUMMETpPHYHA: Kpast Obl-
Jin 00OpBaHbl, KOT/J|a OHA OblIa CJIOXKEHA BJIBOE).

341. Hamummre cnoBo «'EOMETPUS» meuaTHbl-
MU OyKBaMH, a 3aTe€M IMOCTPOWUTE CUMMETPUUHYIO (hu-

Typy.

D> Cm. pucyHok. OH NoJTy4eH aBTOMaTUYECKH C T10-
motibio nporpamMbl METAPOST (oHa ke ucnosb3oBa-
Jlach IIPY TO/ATOTOBKE OOJIBIIMHCTBA PHCYHKOB B KHH-
re), TaKk 4To 3TO HE BIOJIHE YECTHO. BpyuHylo y100HO
JieJIaTh TO HA KJIETYaTOit Oymare, a OCb CHMMETPUU
B3STh TOPM30HTAJIBHOM WJIM BEPTHKAJIBHON. <

342. IMaubl Touka A u Touka A’, B Koropywo A
NEPEXOIUT NPU 0CEBOI cummeTpun. Kak nocrpourts och
CUMMETPUM IIUPKYJIEM U JIMHEHKO?

> CepelMHHBIN MEPIEHIVKYJISIP MBI YXKE CTPOWJIN
B 337a4e 117: MOXKHO NMOCTPONUTH JIBE OKPYKHOCTHU PaB-
HBIX PaJINyCoB C IIeHTpaMu B A 1 A’ ¥ COeTMHUTD TOUKH
UX IlepecedeHust. <l

Ec/im HY»HO 10CTPOUTD €0 HE LIMPKYJIEM U JIMHEHKOIA, a
Ha JcTe OyMar#, TO MO>KHO IIPOCTO COTHYTB JIUCT TOII0JIaM,
uyroObl A coBmectmiiack ¢ A’ (mpaBja, Uit 9TOTO HyXKHO,
4TOOBI Oymara Obljla HE OYEHb IIJIOTHOH M MOXKHO ObLIO Obl
CMOTPETh Ha IIPOCBET).

343. Jlokaxkure, YTO0 CUMMETPUSI COXPAHSIET PacCTo-
staust: ecii Touku A’ m B’ cummeTpuunbl Toukam A u
B, to paccrosiuust AB u A’ B’ paBubl.

> HarisiiHo 9TO COBCEM IOHSITHO: IIPHU HIEPEBOPA-
YMBAHUM JINCTA BOKPYT OCH CUMMETpPUH TOYKU A u B
coBMeIaioTes ¢ Toukamu A’ u B’, u paccrosinme Mex .y
HUMHU HE MEHSETCSL.

MoOXHO [J0Ka3aTh 3TO, COCIIABLIMCH HA YXKE U3BECT-
Hble HaMm reomerpuueckue daktol. [Ipogoswkum AB 1o
riepecedeHus ¢ ochio cuMMeTpuu [ B Touke L . Tlo ompe-
JIeTIEHUIO | SIBJISIETCS] CePEIMHHBIM TIEPIIEHTUKYJISIPOM K
AA’. 3uauut, Touka L, Jexaiasi Ha STOM TEPIEH M-
KyJisipe, paBHoygajieHa ot A u A’, to ectb AL = A'L.
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Anasiornuno BL = B'L. 3unauur,
AB=AL —BL =A'L —B'L =A'B,

YTO U TPebOBANIOCH JOKA3aTh?

BHUMATENIbHBIN YWTaTEh, HABEPHO, CPa3y 3aMeTHII
onmoOKy (B OT/IMYME OT HEBHMMATEJHHOIO aBTOpa: B
TIEPBOM WM3/IaHUM 3TO HEBEPHOE pacCyXJCHUE MpUBeE-
JICHO KaK IpaBujibHOE). [les10 B TOM, UTO XOTs HA pU-
cynke toukn A’, B', L Jexar Ha OmHOIM TPSMOM, HO
9TO ToKa He Jloka3aHo. COOTBETCTBEHHO, HEJIb3sT yTBEP-
xmath, uto A'L — B'L = A’B’, u mocnennee pa-
BEHCTBO B HallleM pacCyXJeHuW He obocHoBaHO. Kak
BT 13 mosiokenus? Kparuaiimit (xoTst U1 HEMHO-
IO CTPaHHBIN) CIOCOD PACCy*/ICHMSI TAKOB: XOTSI MBI
¥ He 3HaeM moka, uto Touku A’, B’, L nexar Ha of-
HOU TIpsIMOii, MBI BCE paBHO MOXKEM 3alicaTbh Hepa-
BeHCTBO TpeyroJbauka: A'B' + B'L > A’L, Tak 4ro
A'B" > A'L — B'L = AL — BL = AB. Mbul jnoka-
3aJIM, YTO IIPU OCEBOW CHMMETPUM PACCTOSIHUE MEK/1y
TOYKaMM He yMeHblnaercst. OcTaéTcst 3aMeTHTh, UTO U
AB mony4aetcst oceBoit cummerpueit u3 A’B’, Tak uto
MOYXHO MPUMEHHUTH 3TO YK€ TOKA3aHHOE yTBEPXKICHUC
B 0OpaTHYI0O CTOPOHY M 3aKJIIOYMTh, 410 AB > A'B’.
Takum obpazom, AB = A’B’, uto u tpe6oBajioch J10-
Ka3arb. <

BoJiee TpasMIIMOHHOE JIOKa3aTE/ILCTBO MOYKHO TOJTYUHTb,
paccmotpeB Touky K, B KoTOpoii oTpesok AA’ mepecekaer
npsmyto 1. Tlo onpesiesieHnio cuMMeTpr Touka K sIBasieTCst
cepemmHOit oTpe3ka AA’, M TOT OTPE3OK MEpeceKaeT Mpsi-
Myio [ TOJ TPSIMBIM yIJIOM. AHaJIOTUYHYIO TOYKY i BB’
o6o03HaunM yepes M. CoemnunuM K ¢ toukamut B u B'. Tlps-
MoyrosibHble Tpeyrosibhvikd KMB u KMB’' paBHbI 10 JByM
kareram, 3Haunt, KB = KB' v /BKM = /B'KM. U3 pa-
BEHCTBA THX YIJIOB CJIEyeT PaBEHCTBO WX MOMOJHEHWIl J10
90°: yrunt BKA u B’ KA’ pasubl. Tenepb Tpeyrosibuuku BKA
u B'KA’ paBHbI 10 /IByM CTOPOHAM ¥ YIJIy MEX/y HAMH, OT-
kyna AB = A'B’.

U3 coxpaHeHus PacCTOSHUI CJIEMYET, UYTO OTPE30K
MPH OCEBOM CHMMETPHH TIEPEXOJUT B OTPE30K: €CIN
touka C JiexuT Ha ortpeske AB, TO cuMMeTpUYHAs
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eit touka C’ siexur Ha orpeske A’'B’, coenuusioniem
cuMMeTpruHble Touk K A u B. B camoMm Jiesie, ec-
mu C nexutr Ha AB, To AB = AC + CB, nosromy
A'B' = A'C' + C'B’ (coxpaHeHHe pacCTOSIHUIA), MO-
sromy C’ siexxur Ha A’B’ (HepaBeHCTBO TpeyroJibHUKA
00pAIAETCs B PABEHCTBO JIWIIL B 3TOM CJIyvae).

AHAJIOTMYHOE PACCY’KJIEHUE MOKA3bIBAET, UTO JIyY
MEPEXOJIUT B JIyd, TIpsMas — B MPSIMYIO, TaK 4TO T€O-
METPHYECKUE (DUTYPBI COXPAHSIOT CBOM BHj (HAIpU-
Mep, TPEYTOJIbHUK OCTAETCSI TPEYTOIHHUKOM).

344. [lokaxxuTe, YTO CHMMETPUSI COXPAHSIET HE
TOJIBKO [UIMHBI CTOPOH TPEYTOJIbHUKA, HO M €r0 YIJIBL.

D> Tperuii npusHak PaBEHCTBA TPEYTIOJILHMKOB Ia-
PAHTUPYET, YTO €CJIM [UIMHbI CTOPOH HE W3MEHUJIUCD,
TO HE M3MEHWJIUCH U YIJIBL <

OceBylo CHUMMETPUIO 4YacTO Ha3blBAIOT «3EpKaJlb-
HOI1», TOCKOJIbKY CUMMETPUYHAs (PUIypa BHIIJISIIUT KaK
OTpaXXCHUE B 3epKAJIbHOM IIOBEPXHOCTU (HAa PHUCYHKe
HA/IKICh Ha OyMaXKke OTPaXKAeTCs B [VIAJKOU IIOBEPXHO-
CTY KPYIVIOH IJIACTUHDBI, BLIHYTON U3 «KECTKOIO JAUCKay
KOMIIBIOTEPA).

YToObI NOHSATD, TIOUYEMY 3TO IPOUCXOJUT, HAJI0 HEMHO-
ro 3HaTh (PU3KKY, HO MPOUJIJIIOCTPUPOBATH STO MOXKHO
CJIEYIOIEN 3a/1a4eii:
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345. Jlyu cBeTa BbIXOAUT U3 TOUKU A, OTpaXkaercst
oT npsiMoii PQ B Touke L 1o 3aKOHY «yroJi MaJeHUs
PaBeH yIJly OTPaKEHHUsI», U HAKOHEI] TONA/IaeT B TOUKY
B. okaxure, uro Touka A’, cuMMeTpruHas Touke A
otHocutesibHO PQ, siexur Ha npsimot BL (tak 4ro
HAOJIIOATENIO B TOUKE B MOXeT Ka3arbCs, 4ro CBET
naer uz A').

> CuMMETpHsl COXPAHSIET YIJIbl, TaK YTO YIJIbI,
ooOpasyembie Jsiyyamu LA u LA’ ¢ ocblo cummerpuu,
pasubl: LALP = ZA'LP. 3uauut, u yrist BLQ u
A’LP pasnbl, Tak uro Jyuun LA" u LB nponosskaior
Jpyr apyra. <

W3 310l 3a1aun creayeT, 9TO €CIM U3 TOUYKU BbIXO-
JSIT HECKOJIBKO JIyuell M BCE OHM OTPAXKAIOTCSI OTHOCH-
TEJTLHO OJTHOM TIPSIMOM TT0 3aKOHY «YTOJI TIaZIcH!s] PaBeH
yIITy OTPaXXEHHST», TO OTPAKEHHBIE JTyUH TOXE KaXKyT-
Cs1 BBIIIES/IUIMMH U3 O/IHOM TOYKU ((DU3KKH FOBOPSIT, UTO
B OTOH TOYKE HAXOAUTCS «MHUMOE M300PQKEHUE» —
MHUMOE, TIOTOMY 4YTO PEAJIbHO 4€pe3 3Ty TOYKY CBET
HE TPOXOIUT).

3aKOH «yroJl MajCHUsI PaBEH YIJIy OTPAXKCHMSI» MOXKHO
HaOmoaTh Ha (poTorpaduu: Jiyd CBeTa OT JIa3ePHOH yKa3Ku
OTPAXKACTCs OT 3€PKaJIbHOU IMOBEPXHOCTH, JICXKAIICU Ha JHE
TIJIONIKK € BOAOH (IBETHYIO (POTOrpamio MOXKHO MTOCMOTPETh
B 3JIEKTPOHHOW BEPCUM KHUTN).

346. Ha ogny m3 CTOPOH MPSIMOTO yTJIa MajIaeT JIy4
1 0TpaXkaeTcsl CHavalla OT He€, a IOTOM OT JIPYroii cTo-
POHBI (IO 3aKOHY «yTOJI MaJIeHUs] PaBeH yIJIy OTpaxe-
HUs»). JJokaxkuTe, 4TO mocJjie AByX OTPaXECHUil yd Oy-
JeT MapaJljIeJIeH UCXOJHOMY.
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D> O003HAUMM paBHBIC YTJIbI TIPU MEPBOM OTpaXe-
HWM 3a @, a Ipu BTopoM — 3a 3. Torna mpu nepsom
OTpaXXeHUU Jiyd noBopaumnBaeTcst Ha 180° — 2, a nipu
BropoM — Ha 180° — 2. HaM Hy»XHO [10Ka3aTh, 4TO
9TU yIUIBI IIOBOPOTA — CMEXHBIE OJHOCTOPOHHUE IIPU
11apaJIICJIbHBIX PSIMBIX, TO €CTb YTO UX CyMMa paB-
Ha 180°. Ho oo m B — ocTphle YIibl MPSMOYTOJBHOTO
TPeyroJibHuKa, Tak 4to o + B = 90°. IMostomy

(180° — 2ax) + (180° — 23) = 360° — 2(a + B) =
=360° —2-90° = 180°,
YTO U TPeDOBAIOCH [I0Ka3aTh. <]

[Ipu J1azepHoii Jiokauuu JlyHbl U3MEPSIOT BpEMsi, KOTO-
PO€ Hy>KHO JIydy CBeTa, YTOOBI JOCTHYb IOBEPXHOCTU JIyHBI
U BepHYThCsl 0OpaTHO. [IpocTo Tak MOLIHOCTU J1asepa efBa
XBATaeT, YTOOBI 3aPErUCTPUPOBATh OTPAKEHHBIE (DOTOHEI. [o-
sToMy Ha JlyHy JocTaBU/IM 3epKajlo, OTpakalollee JIyd cBeTa
obpatHo. (Takue 3KCHEpUMEHTHI ObUT B aMEPUKAHCKOM JTyH-
HOW IIPOrpaMMe, a TaKKe C COBETCKMMU «JlyHOXO1aMu», 1 J10-
cTaBJieHHble Ha JIlyHy oTpa)xaTesu UCIOJIb3YIOT JI0 CUX TOp.)
Ho kak 100UTbCsI, 4TOOBI JIyd CBETA OTPA3UJICSl TOYHO 00pat-
HO? [lj1s1 9TOrO, Ciieysl MpeAblaylleit 3ajaue, MCHOJIb3YIOT
3epKaJia, CXO/SIIMECS] MO/ MPSIMbIM YIJIOM (TOJIBKO UX OepyT
TpH, A HE /JBa, TaK KaK Hall MUp TpPEXMepeH). DTO YyCTpOM-
CTBO HA3bIBAIOT «YrOJIKOBbIM oTpaxkaresiem». (IlogpobHocTu

CM. B )ypHaJie «Ycrexu (puzndeckux Hayk», 1971, tom 103,
Bbil. 1, c.139-154.)

YcJjioBue cile/lyIolleil 3a/1aun He YHOMUHAET CUMMeE-
TPUIO, HO B PeLICHUU OHA HYXKHA.

347. TypucT BbIXOIUT U3 TOUKH A U UJIET B TOUKY
B, naxoasiyiocst 1o Ty ke CTOPOHY OT HPSIMOTO py-
ubst /. Tlo nopore oH Jlo/keH HaOpaTh BOLY U3 Pyubsl.
Kakos Oyzer ero kparuaiimii Mapipyt?

> Cpasy e IOHSATHO, YTO 00a ydyacTka IyTd (1o
PY4bs U 1TOCTIE) TOJDKHBI ObITh IPSIMBIMU. Bompoc ToJtb-
KO B TOM, K KaKoil To4ke py4bst uATH. [j1st BBIOOpa 3TOM
TOUKM HAM TIOMOXET TaKoe COOOpa)KeHHe.

B 3amave ckazano, yto A m B HaxozsTcst o oqHY
CTOPOHY Pyubsl. A 4TO OBLIO OBI, €CJI OBl OHU OBLIH T10
pasuble ctopoHbl? (Pydeil cunTaeM NpsIMBIM M Y3KHM,
TaK YTO €ro MOXHO MEPeiTH, a IMPUHON IpeHedpeyb. )
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Toraa oTBeT OUEBMEH: HALO MTPOCTO MIATH 110 NPSIMOA
U3 OIHOM TOUYKM B JPYrylo, a B TOM MeCTe, IZlc MbI
nepecedcéM pydeii, 320HO HaOpaTh U BOMY.

Temepsb 3aMeTHM, YTO eC/IM 3aMEHUTh TOUKY A Ha
CHMMETPUYHYIO TOUKY A’, TO pacCTosiHie Ha MEPBOM
yyacrtke (JI0 pyubsi) HE UBMEHUTCSI, U TIOTOMY BbII'OJHO
HaOMpaTh BOJY B TOM k€ caMoM MecTe. Takum oOpasom,
YTOOBI HAMTH HAWJTYyYIIMIl BapUAHT, HY>KHO ITOCTPOUTH
Touky A’, CUMMETPHYHYI0 A OTHOCHTEJLHO MPSIMOii
(pyubs), U B3STh TOUKY INepecedeHnst otpeska A'B ¢
pyubém. <

348. Touku A u B HaxopsiTcst O O/IHY CTOPOHY OT
npsivoii /. Touka A’ cummerpuuna Touke A OTHOCH-
TesbHo mpsimoii [. Otpesok A’B nepecekaer | B Touke
K, a Touka M mexxuT Ha mpsiMoii | M He coBHajaeT C
K. Jdoxaxwute, uto AK + KB < AM + MB.

> DTo Ta e camas 3a7ada, HO 0e3 «OKUBJISHKA»
0 pyube, Typuctax u 1p. COOTBETCTBEHHO M3JIOKUM U
petiienue. [TockoJibKy [ sIBJISIETCSI CEPEe/IMHHbIM TIepIIeH-
nukyssipom k AA’, a toukn K u M Ha HéM Jexar, To
AK = AK n AM = A’M. Tlo HepaBeHCTBY Tpe-
yrosbanka (A’MB) umeem

AM+ MB> A'B=AK + KB,
Y 3aMEHSIsl CJIaraeMble Ha PABHbIE, MOJYYaEM
AM + MB > AK + KB,

9TO 1 TPeOOBAJIOCH JJ0Ka3aTh. <

OTa 3a7a4a MOKA3bIBAECT, YTO MyTh CBETA, TPU KOTOPOM
yroJl MajieHus] paBeH YIJIy OTPaKeHWsl, SIBJISETCS KpaTdaii-
wmM. MHOrJa roBOpSIT, YTO CBET «BBIOMPAET KpaT4aiLInit
MyTb» U3 TOUKM B TOUKY. DTO 3BYUNT IJIyNIO — BO-TIEPBBIX,
KOT/la JIyd CBeTa OTPa)KaeTcsl, OH el He 3HaeT, B KaKylo
TOYKY OH HOMAJET, BO-BTOPBIX, YTO OH, YEJIOBEK, 4TO JIH,
4yToObl BBIOMpaATh? TemM He mMeHee B (PU3MKE STOT NMPUHIIMI
nMeeT GOJIBIION CMBICT, TOJIBKO BMECTO «KpaTYaillniiy HaJl0
TOBOPUTH «ObICTPEHLINI» — M TOI/A U3 HETO MOXKHO BbIBE-
CTH 3aKOHBI TIPEJIOMJICHNUST (KaK MEHSIETCs] HAlpaBJICHNE JIyyva,
KOT/Ia U3 OJIHON CpEJlbl, CKa’KeM, BO3yXa, Jyd MEepexXouT B
JPYTYIO, CKaXEM, BOJY).
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3aKOH «yroJl MaJCHUsI PAaBEH YIJIy OTPAXKCHUs» IpUMe-
HUM HE TOJIbKO K JIy4YaM CBeTa, HO U K OWJIbSIDJHBIM IlIapaM (B
TIEpBOM HPUOIVDKCHUM: BpAlCHUE 1lIapa BHOCUT IOTIPABKH).
[looToMy B pyKOBOJCTBaxX 1O OWJIbSIDAY YHNOMUHAIOT CUMMe-
Tpuio: «UTOOBI OMpPEAEUTh TOUKY, B KOTOPOI 1Iap JOJIKEH
YIAPUTHCSI 0 OPT, HY»KHO CHaYaJia HAWTH TOUKy X', 3epKajib-
HO OTPa3MB 10JIOKeHue mapa X ot 6opra, uepe3 KOTOPbIil Bbl
Oysiere OUTh, @ 3aTeM U3 TOUKU X' MPOBECTH JIMHUIO /10 JTy3bl,
B KOTOPYIO LIAP JOJDKEH MOMAcTh. Bbl mosyunte Touky Y, B
KOTOPYIO JIOJPKEH yJIAPUTHCS! 1IAP, YTOOBI MONACTh B Jiy3y»! .
Jlpyroil coBeT TOXe WCHOJIb3YeT CUMMETPHIO, HO OTpaXkaTh
HYXKHO JIy3y, a He 1ap: «js1 oTpaboTKU yJapoB C OTpaxe-
HIEM OT 0OpTa MOXXHO KCIIOJIb30BAaTh BOOOPaXEHUE, B KOTO-
POM TIPUCTAaBUTH BILUIOTHYIO K JJIMHHOMY OOpTY CTOJIa ,,CTOJI-
(parTOM“. OH JOJDKEH OBITH 3CPKAJIBHBIM OTPKCHUEM Ha-
CTOSIIIETO CTOMA. A Tenepb oNpeesuTe Ha ,,cTojle-(paHTome™
BOOOpaXXaeMylo JIy3y, B KOTOPYIO Bbl XOTHUTE TIOJIOKUTH IIap,
npulebTech B Hee U Oeiire. CaMoe yIMBHUTEIBHOE, YTO pe-
QJTBHBII 1A OTPA3UTCST OT GOPTA U TIONIET B PEANTBHYIO JTy3y
HANpPOTUB».

349. Ilpsmbie | 1 m nepecekatorcst B Touke O.
[pOM3BOJIBHYIO TOUKY A OTPasUId CUMMETPUUIHO OTHO-
CUTEJILHO MPSIMOIA [, mostyumsii Touky A’. 3aTeM TOuKy
A’ OTpasWii CUMMETPUYHO OTHOCUTENBHO TPSIMOii 1,
nosyunsin Touky A”. Ilokaxute, yro yroa AOA” ne
3aBUCHT OT BHIOOPA TOUKM A ¥ PaBEH Y/IBOCHHOMY yIJTy
MKy LpsiMbiMu | 1 m.

> Yron AOA” pasOuBaeTcs Ha YeTBIpE YACTH, B
KOTOPBIX €CTh /IB€ Mapbl PaBHbIX YacTeil. OcTaBisist oT
KaXXJ10¥ TIaphl 10 OAHOM 4YacTH, MOJIy4aeM KaK pa3 yroJi
Mexnay [ nm. <

B pelueHnn npeblayLieil 3a1a4i Mbl UCIIOJIb30BAJIM KOH-
KpEeTHOE paciosiokeHne Touku A (ecsin Obl OHA Oblla HA Me-
cre A’, HaJ0 ObLIO OBl paccys>klaTh MHAyYe), HO CaMo YTBep-
*JeHHUe BEPHO 1JIs1 TIo0oro moJioxenust Touku A. Muoraa ero
BBIPAXKAIOT CJIOBAMU: KOMIIO3ULIUSL [IBYX OCEBBIX Cl/lMMeTpI/lﬂ C
MIePECEKAIOUIIMICS OCSIMA — IIOBOPOT Ha YABOGHHBIN YroJl
MEX]Ty OCSIMH.

IT. 4. Mucyna. Cripapounyk Gumbsipamcta. M. : ACT, 2004,

2PekoMeH Ay ¢ caiita http://www.billiardpool.ru/. Ha-
JieeMcsl, YTO TaKoe MOBe/eHNe 1ilapa Bac (B OTJIMYME OT aBTOPOB pe-
KOMEH/IALMKM) HE OCOOEHHO Y/UBJISET.
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Emé HeckoJIbKO 3ama4

350. Kak nocTpouTh TOYKY, CUMMETPUYHYIO JaH-
HOI, HOJIb3YSICh TOJIBKO LIMPKYJieM (HO HE JIMHEIKOIH)?
(TTpoBe/ITe HECKOJIBKO OKPYXXHOCTEH C IIEHTpaMu Ha
OCH CHMMETPHH, MPOXO/SIIUX Yepe3 JIAHHYI0 TOUKY.)

351. Hauunaronwmii maxmatct bopsi, y3HaB npaBu-
Jla WIPbl, JlyMaeT: Urpasi 4YEpHbIMH, S MOTY OTBEYaTh
CHUMMETPUYHO XO7IaM INPOTUBHMKA, U TOIJA 3aBEJOMO
He npourpato. B uém on He mpas?

352. Bcranbre nepes 3epKajioM U MOJHUMUTE Jie-
ByI0 pyKy. Kakyio pyky MofHMMET Balle oTpaxeHue?

B cBs3M C 3epkasaMH YacTO 3a2/1al0T TaKoil BOMPOC: MO-
4yeMy 3epKajio MeHsIeT MeCTaMH IIpaBoe U JIeBOe, HO He Me-
HsIeT MecTaMu Bepx M Hu3? Bompoc BbImisiaut 0e3001/1HO,
HO TIOTBITKYM Ha HEro OTBETUTh MOKA3BIBAIOT, YTO OH, MOKHO
cKa3aTh, (pusmocodckuii — 4eM OOJbllie MpO 3TO AyMaclllb,
TEM MEHbLIE MOHSITHO, uTO crnpaimsaercs. ([logymaiire npo
9To Ha Jocyre. Tak JiM 3TO, €CJIM Jieub Ha TOJ y 3epKaja?
YTO cKazaja Obl Ha 3Ty TeMy Kam0asna? MOXHO YTOYHHUTH
CJIOBA «MEHSICT TIPABOE M JIEBOE», CKA3aB, YTO «/IBMXXEHHE B
TIPOCTPAHCTBE, HAMJTYYLIMM 00pa3oM COBMeENIAIoNIee CTOsIIie-
TO IMepes 3epKajioM YeJIOBEKa C €r0 OTPAKEHHEM, COBMEILIAET
O/IHY €r0 PyKy C OTPasKCHHUEM JIPYTroii», HO TOI/Ja CTAHOBUTCSI
HEIIOHSITHO, B 4éM ke TyT BOIIPOC.)

353. Uro cHsTO Ha 3TO# (poTorpadun?
354. .npPspse NoTe ondoroy 9TNTPOqll

355. Kakue u3 pycckux OyKB MMEIOT OChb CHMMe-
Tpun? (OTBET 3aBUCUT OT TOrO, OpaTh JIM CTPOYHBIE
OyKBBI WJIN IIPOIMCHBIE, U KaK KX mucaTb. Hanpumep,
OykBa A cUMMeTpUuHa, a Oyksa JI — Her.)

356. Jlsst kakux OyKB pycckoro ajgaBUTa CHMMe-
TPUYHBIX HET B PyCCKOM, HO €CTh B JIATUHCKOM aipa-
BUTE?

357. Kakue TpeyrojabHUKMA UMEIOT OCh CUMMETPUN?
CKOJIBKO OCell CHMMETPUH MOXET OBITh y TPEyrOJIbHU-
Ka?

358. Ckosibko Oceil CUMMETPUU MOXET ObITh Y Ue-
TBIPEXYTOJIbHUKA?
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359. BoinyKJIblii ISITUYTOJIbHUK UMEET OChb CHUMME-
TpuH. JlOKakUTe, YTO OHa MPOXOMUT Uepe3 OIHy U3
ero BepumH. ([Ipy CUMMETPHY BEpIIMHBI [IEPEXO/IST B
BEPIIKHBIL. )

360. Ilouemy cniepe/i y HEKOTOPBIX MAIIUH CHELU-
QJIbHOTO Ha3HAYEHMsI HAJINCh JEeJal0T 3ePKaJIbHOMA?

361. B cBoeit kHIKKe «3aHUMAaTeIbHAS (PU3MKay 3a-
MeuaTesIbHBII nonyJisipusarop Hayku . 1. [lepesibman
(1882-1942, ymep ot roJsiozia B 6s10ka/iHOM JleHuHrpa-
ne) nuuieT: «Oka3bIBaeTcsl, YTO U OObIKHOBEHHBIM 3€p-
KaJIOM HE BCE YMEIOT MOJIh30BaThesl. CIUIONIL U PSIIOM,
JKeJlast XOPOIIO OCBETUTH ceOsl B 3€pKaJjie, CTaBsIT JiaM-
My no3aou cedst, 9ToObl ,,0CBETUTh CBOE OTpaKeHHe",
BMECTO TOI'O, YTOOBI OCBETUTL caMux cebOs! MHorue
SKEHLIMHBI ITOCTYNAIOT UMEHHO TakuM oOpazom». IIpo-
Jesaite >1oT onbIT. Yero He yuén Skos Ucunoposuy,
KPUTHUKYSI TIPEKPACHBIX JaM?

362. Ha ¢ororpadun (caenmannoit H. Kaiizepom B
3o00mapke POCTOKa M NOMEWIEHHON UM B BUKMIIE/IUM)
m300paxxén kpokoauisi (Caiman yacare) u ero orpaxe-
HUe B BojJe. [7ie 3mech Kpokoaun, a TAe oTpakeHue?
Mo xakomy mpu3HaKy Bbl 3TO onpeaeaniu? (31ech Boc-
MIPOU3BE/IEH JIMIIIb KYyCOK oTorpauu, 1 OH MOT ObITh
[IEPEBEPHYT. )

108



363. PasOepure jpyrue BapuaHTbl PaCHOJIOKCHHUSI
TOoukrn A B 3agade 349.

364. /Ipa npsIMBIX LIocce, Iepecekasich, AeJSIT Jec
Ha YeThIpe YaCcTH — JBa OCTPBIX YIJIa W JBa TYIBIX.
TypucT mocTaBuil MajaTKy B OJHOU W3 4YacTeil, MMero-
X BUJ OCTporo yrjia. OH XOYET BBIATH IO O4Yepequ
CHauaJla Ha OJJHO LIOCCE, MOTOM Ha JPYyroe, a MOTOM
BEpHYThHCS B Manatky. Kak emy waTu, 4ToObl yTh OBIT
KaKk MOXHO Kopoue? A 4To OyJeT, €cji OH MOCTaBUJ
MaaTKy BHYTpPHU TYTIOTO yriia?

365. Touku A u B HaxojsITCsl 1O pasHble CTOPO-
Hbl oT mnpsimoii /. Kak Haiitu Ha mpsimoit [ Touky K,
Juist kortopoit paccrostiust AK n BK orimuatorest kak
MOKHO MEHbIIe? KaK MOXXHO OOJIblle?

366. Moxer s (purypa UMeTb POBHO MSITh Oceit
CUMMeTpun?

367. Moxet Ju (purypa UMeTb POBHO JIBE€ OCU CUM-
METpUH, MapaJljleNIbHble JAPYT JIpyry?

368. boiBaloT Jiu Apyrue yribl (KpoMe IMpsIMOro),
KOTOpble 00JIaIal0T OIMCAHHBIM B 3ajaue 346 CBOii-
CTBOM: BOHISIIINI B HUX JIy4 MOCJIE HECKOJBKUX OTpa-
JKEHUIT 00S13aTEJIbHO BBIXOIUT B HAINPABJICHUM, Mapajl-
JIEJILHOM HCXOTHOMY?

369. Jlyu Bxoqur B yroJi B 13° ¢ 3epKajIbHBIMU CTEH-
KaMU U JlaJiee OTPAXKAETCsl OT HUX IO 3aKOHY OTpae-
HUsl. MOXET JIM OH TaM 3acTpsiThb (OTPaXKaThCsl OECKO-
HEUHO MHOI'O pa3, Tak U He Bblii/s1)? Eciu HeT, To Kakoe
MAaKCHMAQJILHOE UKCJIO OTPAXEHUI BO3MOXHO?

370. [psimbie [ 1 m napajuiesbhbl. Touky A orpa-
3WJIM CUMMETPUYHO OTHOCHUTEJIBHO HpsIMOii [, HOJIy4uB
Touky A’. 3atem Touky A’ OTpPasWII CUMMETPHYHO OT-
HOCHTEJIBHO TPsIMOii m, moy4nB Touky A”. [okaxu-
Te, 9TO PAacCTOSHKE MeX 1y Toukamut A u A” He 3aBucHT
OT BbIOOpa TOUkM A (B YaCTHOCTH, HE 3aBUCHUT OT TOrO,
C KaKo#i CTOPOHBI OT MPSIMBIX OHA JIEXKNT).

371. Jlyu cBera majaeT Ha npsimyio B Touke O ¥ 0T-
paxaeTcs OT He€ 110 3aKOHY «yTOJI ITaJIeHUsI paBeH yIiTy
oTpakeHus1». Ha Kakoil yros noBepHETCSI OTPaKEHHBIH
JIy4, €CJIU NPSIMYIO IIOBEPHYTb Ha yroJy o?
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372. [IBoe 110 ouepey CTaBsIT CJIOHOB OJIHOI'O LIBETA
Ha IIaXMaTHYIO JOCKy. TOT, KTO MOCTaBUT CJIOHA TIO[
0ol y’e CTOSIBIIMX Ha JIOCKE CJIOHOB, IIPOMIPBLIBACT.
ITpunymaiite, Kak Halo UTPaTh BTOPOMY MI'POKY, YTOObI
I'APaHTUPOBAHHO BIAIPATh. (JTa 33/1a4a He CIIYYailHO
Iomaja B pa3aes 00 0CEBON CHMMETPHIL )

373. Ha 1mj10cKOCTA HApUCOBAHbl TPU TOYKU, SIBJISI-
IolMecs: BEPIIMHAMU TPeyrosibHuKa. [71e MOKHO 1ocTa-
BUTb YETBEPTYIO TOUKY, YTOObI HOJyuuBlIasiCsl (PUY-
pa uMena ocb cumMMeTpun? (BapuaHToB nosoxxeHus ye-
TBEPTOl TOYKU MOXKET OBITh HECKOJIBKO; 3TO 3aBUCHUT OT
PACIIOJIOXKEHNSI MCXOAHBIX TOYEK, TAK YTO HAJO0 pa3Ou-
PaTh HECKOJIBKO CJIy4aeB.)
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20. LlenTpajibHasi CUMMeETpHUst

Touku A u A’ Ha3bIBAIOT CUMMEMPUUHBIMU OM-
HocumenvHo mouku (O (KOTOPYIO HasbIBAIOT YeH-
mpom cummempuu), ecan O SBISETCS CepeUHOM
otpeska AA’.

374. [aubt Touka A u tentp cummerpun O. Kak
HOCTPOUTDH TOUKY A’, CUMMETPUUHYIO A OTHOCHTEIBHO
O, ¢ NOMONIBIO LUPKYJIS U JIMHEHKU?

>> Iposecru 1o Jsimneiike npsimyto yepez A u O, a
3aTeM LUPKYJIEM OTJIOXUTh OTPE30K, paBHblil AQ, MO
apyryio cropony ot O. <

375. Ha pucynke Gbli M300pakeHbl Toukd A n A,
LEHTPAJIbHO-CUMMETPUYHBIE JIPYT APYTY OTHOCHUTEIHLHO
toukn O. 3atem Touky O crépim, a Toukn A u A’
ocrajiuch. Kak BoccraHoButh noJjioxxenue touku O?

> IMocTpouts cepennHy ortpeska AA'. <

[TpyMeHsisi EHTPaAJIbHYIO CUMMETPHIO KO BCEM
TOYKaM (DUI'YpPbl, Mbl HOJIY4aEM UYEHMPAIbHO-CUMME-
mpuunyio eit ¢urypy. Eciu ona coBnmagaer ¢ ucxon-
HOM, TO roBopsT, 4To GUIypa umeem yeHmp Cum-
mempuu.

376. Hamvmre nevarHsivu GykBamu cjioso [EO-
METPWA, a 3atem HapucyiiTe cMMMETpUYHYIO (UTYpY
(OTHOCHTEJIBHO KaKOH-JTMOO TOYKH).

> CM. puUCyHOK. <I

LleHTpaNbHYI0 CUMMETPHUIO MOXHO OIMCATh Kak
noBopoT Ha 180° OTHOCUTENBHO LIEHTPAa CUMMETPHU:
orpesok OA noBopaumBaercst Ha 180° u npeBpaiia-
ercs B OA'.

377. [okaxure, YTO ILIEHTPaJbHASI CUMMETPUS HE
MeHSIET PACCTOSHUIA: ec/ii TOUKd A’ 1 B’ cuMMeTprYHbI
ToukaM A u B otHocuTesibHO TOUkU O, TO PACCTOSIHUS
AB u A’'B’ pasubi.

D> Kak u ¢ oceBoil cMMMeTprHeii, 9TO He BBI3bIBA-
eT COMHEHUsI: TIpU MoBopoTe Oymaru BOKpyr Touku O
PAcCTOsIHUSI HE MEHSIIOTCSsI, a OTpe3ok AB mnepexoaut
B A’B’. Ho MOXHO JIOKa3aTh 3T0 M C IIOMOILIBIO [PH-
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3HaKa PABEHCTBA TPEYIOJIbHUKOB: TpeyroJibuuku AOB
u A’OB’ pasupl mo mBym cropoHam (OA = OA’,
OB = OB’) u yriiy Mex1y HUMH (BEPTUKAJIbHBIE YIJIbI
paBHbl). <

Kak u B ciydae ¢ oceBoil cUMMeTpueil, U3 coxpa-
HEHUsS PaCCTOSIHUI CJIE/TyeT, YTO OTPE30K TMEPEXOauT B
OTPE30K, MpsiIMasi — B MPSIMYIO, YTOJ — B PaBHbIA 110
BEJIMUMHE yTOJ U T. [.

378. Y xakux OyKB pyccKoro andaBuTa ecTb IIEHTP
CUMMeTpun?

379. JokaxuTte, YTO MAapaJUIEJIOrPaMM BCer/la UMe-
€T LEHTP CUMMETPUH.

> B camoM Jieste, IraroHany napajuiesiorpaMma ae-
JISITCSL TIONIOJIaM TOYKOI TIepeCEeUeHHsI, 3HAUNT, KaKIast
€ro BEepIIMHA TEPEXONUT B MPOTUBOMOJIOXKHYIO. <]

380. Touky A mojBepriu 1EHTPAJIbHON CUMMETPUH
¢ uedtpoM B Touke O, mosmyuwiach Touka A’. 3atem
TOUKy A’ HOABEPIVIN [EHTPAILHON CUMMETPUH C LICH-
TpoM B apyroit Touke O, nosyunsack touka A”. Hait-
aute paccrosiaue mexxny A u A”, eciu paccrosiHue
mexay O n O pasHo a.

> Paccrosiue mexay O u O’ BaBoe MeHbIie pac-
crosiiust Mexay A u A’, tak kak OO’ sBisiercst cpejt-
Heit smHueit TpeyroJbauka AA’A”. Otser: 2a. <

WHorpa nieHTpanbHasi CAMMETPUS IIOMOTAeT B pelle-
HUHM 3a/1a4 HAa NOCTPOEHUE ([aXKe €CJId B YCJIOBUU U HE
YIOMMHAETCS)

381. [lau tpeyrosibiuk ABC u touka O BHYyTpH He-
ro. [loctpoiire oTpe3ok ¢ cepeinHoil B Touke O, KOHIIBI
KOTOPOro JiexaT Ha rpaunuie tpeyrosibiuka ABC. Ka-
KOE€ MAaKCHMAJIbHOE KOJIMUECTBO PEIICHUI MOXKET UMETh
JTa 3a/a4a’?

> Ham Hajto Haiiti Touky X Ha rpaHuUlle TPEyroJib-
HUKa, [UIs1 KOTOPOW CUMMETpUYHasi €l (OTHOCUTEJIbHO
O) Touka X’ TakxKe OKa3bIBAETCS HA TPAHHUIIE TPEYTOJIb-
HHKA.

Ilnst aToro crpocum cedsi: a rje BOOOIE MOXET
obith X', cumMMerpuuHasi Touke X Ha IPaHULE Tpe-
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yrosbuuka ABC? B Taxoit (popme oTBeT siCeH: Ha rpa-
Huie cummetpudHoro tpeyrosbhuka A'B'C’' (Touku
A’', B', C' cummerprunbl Toukam A, B, C oTHcHTEb-
HO Touku O). 3HAYMT, HYXKHO IHOCTPOUTH 3TOT CHM-
METPUYHBIA TPEYTOJbHHK M B3STh B KadecTBe X' OXHY
M3 TOYEK €ro MEPEeCeYeHHsl C MUCXOAHbIM. TAKMX TOYEK
riepeceyeHrss MakKCUMyM 6, OHH TPYIIUPYIOTCS B TpH
Hapbl, 3HAYMT, 33/1a4a MOKET UMETh MaKCUMyM TpH pe-
meHust. <

Emé HeckoJIbKO 3a1a4

382. Kakoe 110Jie CUMMETPUYHO MOJIKO €2 OTHOCU-
TEJILHO IIeHTpa LIaXMaTHOM! JOCKU?

383. Ha mjiockoCT HapUCOBaHbI TPU TOYKH, SIBJISI-
Iolllnecsl BEpIIMHAMA TpeyroJibHUKa. [71e MOsKHO TocTa-
BUTb YETBEPTYIO TOUKY, UTOOBI MOJIyuMBHIASICSl (DUTY-
pa UMeJia IIEHTP CUMMETPHU? YKa)KUTE BCE BapHAHTHI.
CkoJbko Hx?

384. 3akoHunte npeasiokeHue: «YTodbl JOCTPOUTD
TPEYTOJILHUK /10 TapajuiesiorpaMMa, HaJo T00aBUTh K
HEMY TPEYTOJIbHUK, CHMMETPUYHBIN OTHOCHUTEINLHO. ...

385. MoxeT J1u BbILYKJIbIA [SITUYTOJIbHUK (BCE YI-
JIbI MEHBIIIE Pa3BEPHYTOr0) UMETh LIEHTP CUMMETPUN?

386. ®yaxkok MMeeT MOKA3aHHYIO Ha PUCYHKE (op-
MY U BELIAETCS HA TBO3JUK 3a CEPEAUHY IPUBSI3aHHON
K HeMy BepEBKM; BEPXHMIT Kpail (h1akka TOPU3OHTAJIEH.
HapucyiiTe, B KaKylo 4acTh CTEHBI HY>KHO BOMBATh I'BO3-
JIMK, 9TOObI (hJIAXKOK 3aKpblal NATHO Ha creHe. ([lsTHo
CUMTANTE TOUKOI.)

387. JIBoe UrpoKOB MO OYepelr KJaayT OJIMHAKO-
BbIC MOHETHI Ha MPSIMOYTOJIbHBIN cTOJ. KacaThes yxke
JIEXKAIIMX MOHET WJIM CIBUTaTh MX HeJib3sl. KTo He Mo-
KET TIOJIOKUTh MOHETy (Tak, 4YTOObI OHAa HE ymaJja
co croJjia), TpowrpeiBaeT. Kak gosmkeH wrpath mep-
BBl WTPOK, YTOOBI TapaHTHPOBAaTh ceOE BBIMIPHIIT?
(BHavaste OH JI0JKEH MOJIOKKUTh MOHETY TOYHO B IIEHTP
CTOJIa, Jlajlee CM. Ha3BaHUE pasiesia.)
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388. Pa3zopsém 00OpOTHYIO CTOPOHY KOHBEpTa 1
Pa3BEpHEM €ro Ha IJIOCKOCTD, MOJIyUnTcs (PUrypa ¢ He-
poBHbIMU KpasiMu. [TokakuTe, 4To KONMSMU Takoi (u-
TYPBl MOXHO 3aMOCTUTb IIJIOCKOCTD.
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21. Yribl B OKPY>KHOCTH

Eciu paspesath OKPYXKHOCTh B KAaKUX-TO JIBYX
Toukax A m B, To oHa pacnanércs Ha 1aBe dyeu. U
Ty, ¥ IPYTYIO Ha3bIBAIOT «j1yra AB» (eciii U3 KOHTeK-
CTa He SICHO, Kakasl U3 [IByX Ayl UMeeTcs B BUIY, TO
BbIOMpatoT Touky C Ha jiyre u roBopst «yra ACBy).

Coe/imHsIs IIEHTP OKPYXKHOCTHM C KOHI[AMH [IyTH,
TIOJTyYaeM YeHmpanbHblil y20i, el COOTBETCTBYIOIIMIA.
BesmunHy 3TOro yriia HasbIBalOT enuyuHol oyau. Be-
JMYMHA Ayrd (Kak U BeJIMYMHA COOTBETCTBYIOIIETO
yrijla) U3MepsieTcsl B Tpajlycax.

Bosiee TouHO GBUTO GBI TOBOPHUTH «YTJIOBAST BEJIMUN-
Ha JyTW», MOCKOJIbKY Jyra JaHHOW BEJIMYMHBI MOXET
ObITh U B MAJICHBKOM, M B OOJIBIION OKPY>KHOCTU, W
HOPMAJIbHBI YeOBEeK (HE MATEMaTWK) BPSII JIM CKa-
XKET, YTO 3TU JIyTM «OAHON BEJIMTUMHBI».

PaccmoTpum iBe jayru, Ha KoTtopbie Touku A u B pas-
OUBAIOT OKPY>KHOCTb. [[Ba COOTBETCTBYIONIMX LIEHTPAIbHBIX
yrjla B cyMMe cocTaBiisiioT 360°, Tak 4TO HaM HY>KHbI YIJIbI,
O6sblie pa3BEPHYTOro (cM. obcykaeHue Ha c. 12). M30be-
KaTb 3TOrO MOXKHO, U3MEHUB (DOPMYJIUPOBKYU: BEJIMYUHY [Ty-
U, OOJIbILIEH TOJIYyOKPY>KHOCTH, MOYKHO OIpee/uTh Kak 360°
MUHYC LEHTPAJIbHBIA yTOJI APYTOi JTyTH.

OtMeTuM crefyoliee CBOUCTBO AyT, KOTOPOE Cpasy
xe cielyer u3 onpezesienus: ecsm ayra ACB paszdura
Toukoii C Ha Be ayrtu AC u CB, To BesqmuMHA TyTU
ACB pasna cymme Besmune ayr AC n CB.

(B camom jfene, COOTBETCTBYIONIMI IIEHTPATBHBIN
yToJl TOXe pa3OUBaeTCsl Ha [BE YacTH.)

389. [lokaxxuTe, 4TO €CJIU JBE JYT'M OJHON OKPYX-
HOCTH MMEIOT PaBHbIC BEJIMYMHBI, TO CTSTUBAIONIAE WX
XOpZbI PaBHBI.

> CoeAMHUB KOHILIbI XOP/, C LICHTPOM OKPYXHOCTH,
MOJIyYMM JIBA TPEYTOJIbHUKA, KOTOPBIC PABHBI 1O JIBYM
CTOpOHaM (pajrycam) M yrily MexXIy HUMH. <]

(To e camoe MOXHO CKa3aTb ¥ MPO JIBE JYTH Of-
HOU BEJIMYMHBI B JIByX OKPYXKHOCTSIX PaBHBIX paany-
COB.)
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MoskHO /1 CKa3aTh, YTO BEPHO OOPATHOE: €CJIN PaB-
HBI XOpJIbI, TO PaBHBI CTsrMBaiomue ux ayru? He co-
BCEM: OJTHA XOp/ia CTSATHUBACT JIBE PasHbIC TYyTU, TaK UTO
Ha/lo ObITh aKKypaTHee.

390. OKpy>KHOCTb Pa30UTa ISITbIO TOYKAMU HA IISITh
Jyr ofuHakoBoil Bennuuubl. Haiimure BesmuuHy Ka-
SKJI0M U3 HHX.

>> Ha Bce gyru Bmecre npuxogurcst 360°, noaromy
KaXJast M3 HAX paBHa 360°/5 = 72°. <

(Teopema o Brucantom yruie) Mycrs A, Bu C —
TOUYKM OKpy>kHOCTH ¢ 1ieHTpoM O. Torma yron BAC
PaBeH MOJIOBMHE BeJM4UKMHbI ayru BC, To ecTh mosio-
Bune yria BOC.

Yrosni BAC HasbIBAIOT GNUCAHHBIM Y2lOM, ONu-
patowumcst Ha 0yey BC. Torma MOXHO cKa3aTh Tak:
BNUCAHHDLI Y20Il pageH nojioguHe 0y2u, Ha Komopyio
OH onupaemcsl.

391. BoiBegure U3 TEOPEMbI O BIMCAHHOM YIJIE, YTO
BCC OTMEUCHHBIC HA PUCYHKE YIJIbI (ONMMpAIOLIMEcs] Ha
OJJHY U Ty K€ JIyTy) PaBHBI.

D> Bce OHM PaBHBI NOJIOBUHE COOTBETCTBYIOLIETO
LIEHTPAJILHOTO yIiia. <]

Kak JIOKa3bIBACTCsl TEOPEMA O BIIMCAHHOM yl"J'IC? ﬂf[ﬂ Ha-
yajia B CJIIYIOLIMX JIBYX 3a/a4ax pa30epéM YacTHbIC CJIydau
TEOPEMBI O BIIMCAHHOM YTJIC, KOI'/la O/THa U3 CTOPOH TPEYTOJIb-
Huka ABC sBisleTCsT TMaMETPOM OKPY>KHOCTH.

392. Ecniu AB — puamerp okpysxkhoctu, a C —
npousBosibHast €€ Touka, To yroii ACB — mnpsmoii.
(a) BbiBepure 3TO YTBEP)KIECHUE U3 TEOPEMBI O BIIU-
CaHHOM yrje. (0) JlokaxuTe ero, He CChUIASICh Ha 3Ty
TEeopeMy.

> (a) Yron ACB onupaercst Ha JyTy, COCTaBJIsIIO-
1IyI0 MOJIOBUHY OKPY>XHOCTH. COOTBETCTBYIOIIUIA LIEH-
TPAJIBHBIA yroJl OyJeT pa3sBEPHYTHIM, M €rO BEJMYMHA
pasHa 180°. [To3TOMY BITMCAHHBIN YI0J1, OMMPAIOLIUIACS
Ha 3Ty Jyry, paBeH nosioBuse ot 180°, To ectb 90°.

(6) Coemunum Touky C C IEHTPOM OKPY>KHOCTH
O (cepemunoit uamerpa AB). Tlosyuarcst 1Ba paBHO-
6esipennbix TpeyrojibHuka AOC u COB. B paBHoOe-
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APEHHOM TPEYI'OJILHUKE YIJIbI IIPU OCHOBAHMY PABHBI,
nostomy yron ACB (pasubiit ZACO 4 ZOCB) paBeH
cymme yriioB A u B tpeyronbuuka ABC. A eciu B
TPEYroJIbHUKE OJIMH YToJl PaBeH CyMMe JBYX NpYIux,
TO OH TPsIMOil (TaK KaK CyMMa YIJIOB TpEyrOJIbHUKA
pasHa 180°). <

393. Eciu AB — nuaMeTp OKpYXKHOCTH C IeH-
TpoM B O, a C — TIpOM3BOJIbHASI TOUKA OKPY>KHOCTH,
to yroi COB BuBoe Gosbiiie yriia CAB. (a) BoiBenu-
T€ ITO YTBEPX/CHUE W3 TEOPEMbl O BIMCAHHOM YIJIC.
(0) Mokxaxxute ero, He CCHUIASICh HAa 3Ty TEOPEMY.

> (a) B camom jesie, corJlacHO 2TOi TeopeMe yroJl
/CAB pasen nosioBune Besinuutbl jayru BC, to ectb
MOJIOBMHE COOTBETCTBYIOIIETO €/l IEHTPAJIBHOTO YIJia
COB.

(6) Tpeyrompank AOC — paBHOOEIPEHHBIH, TT0-
STOMY YIJIbl TIPU €r0 OCHOBAHMU PABHbBI. 3HAYUT, €rO
BHeluit yroj COB (paBHblil cyMMe JIByX YIJIOB IIPU
OCHOBAHWM) BABOE OOJIBIIE KAXI0r0 W3 HUX. <

Penms mpezpiyiyio 3aady, Mbl TEM CaMbIM JOKa3aJIM
TEOPEMY O BIIMCAHHOM YIJIE ISl CJly4asl, KOT/Ia OJIHA U3 CTO-
POH 3TOTO yIya sIBJIsieTcsl [uaMeTpoM. OKasbIBaeTCsl, OOIIMi
CJIyvaii JIETKO CBOAUTCS K 3ToMy YacTHoMy. Ilycts L CAD —
TPOU3BOJIbHBIN BIIMCAHHBIA YIoJI.

IMpoBenéM uepes ero BeplIMHY AUaMeTp. DTOT JAUAMETP
Pa3EUT YTOJI ¥ COOTBETCTBYIOLIYIO EMY JyTy Ha JIBE YacCTH.
Kaxxnas w3 vacreil yrjia uMeeT CBOEH CTOPOHOH MaMeTp, U
noToMy (Mo MpeJblaylieii 3a/jaue) paBHA MOJIOBUHE JyTH, Ha
KOTOPYIO ONMPAETCsl. 3HAUMT, ¥ BECh YroJl PaBeH IIOJIOBUHE
Jyr¥, Ha KOTOpylo ommpaercsi. Teopema O BMMCAHHOM YTJie
JIOKa3aHa.

BHyMaTe IbHBIA UMTATE b 3aMETUIT, BEPOSITHO, YTO MBI HE
paccMoTpesM Cilyvaii, Korja CTOPOHBI BITMICAHHOTO YTIJIa Jie-
KaT TI0 OJIHY CTOPOHY OT [IMaMETPa, MPOBEJEHHOTO YEPE3 €ro
BEPIIMHY (CM. PUCYHOK). DTOT CJlydail pacCMaTpUBAETCS aHA-
JIOTUYHO, TOJIbKO HAJ0 HE CKJIQBIBATH YTJIbI, @ BHIYATATE:

ZCAD = ZCAB — /DAB = }Z/COB — 1 /DOB =
= 1(£COB — £DOB) = 1 ZCOD.
394. MuHyTHasl CTpejika 4acoB JBMXKETCS IO OK-
pyxHoctu uudeposnara. Ilayk cMoTpur Ha €€ koHel,
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CU/Isl B HEKOTOPOI TOYKE TOM ke Okpy>kHocru. Ha ka-
KOI yroJI MOBOPAYMBAETCSI KOHEL] CTPEJIKU 3a MUHYTY C
€ro TOUKH 3pEeHusI?

D> 3a MUHYTY CTpeJIKa IIPOXOAUT Iyry B 360/60 =
= 6° rpagycoB. BrmcaHHbI yros, ommparolmiicss Ha
9Ty Ayry, paBeH 6/2 = 3°. [loaToMy c TOYKM 3pe-
HHUSI T1ayKa KOHEIl CTPEJIKMA CMELIaeTcsl Ha 3° B MUHYTY.
Jpyrumu cJioBaMH, PaBHOMEPHOE [IBWDKCHHE TOUKH II0
OKPY>HOCTU OCTAETCSI PABHOMEPHBIM, €CJIM CMOTDPETh
HE M3 LEHTPA, A U3 KAKOI-TO TOUKMU OKPY>KHOCTH, TOJIb-
KO YIJIOBasl CKOPOCTb BJIBO€ MEHBIIIE. <]

TeopeMy O BIHMCAaHHOM YIJIE MOXHO €LIE MPOUJI-
JIIOCTPUPOBATh TaK: €CJIM Mbl XOTUM OT OJHOTO KOHIQ
JUTMHHOTO JIOMa TIPOMTH K JIPyrOMY KOHILYy U TIPU 3TOM
BUJIETh JIOM BCE BpEMsI MO/ OHUM YTJIOM, TO HY>KHO
JIBUTATHCSI MO JTyT'€ OKPY>KHOCTH.

AkkypaTHasi ()OpMYJIMPOBKA TEOPEMBI O BIMCAHHOM YTJIe
TpeOyeT HEKOTOPbIX yTOUYHEHHil. Bo-1nepBbIX, Mbl TOBOPUIIA O
«ayre BC», B TO BpeMsi KaK TakuX Jyr [BE, M HYXHO CKa-
3aTh, KaKyl0 U3 HUX B3siTh. VMeeTcs B By Ta, KOTopasi Jie-
*uT BHYTpH yria BAC (4T0 COOTBETCTBYET UHTYHTUBHOMY
HOHUMAHUIO CJIOB «OIMPAThCSI HA JIYTY»).

Bo-BTOpBIX, 4TOOBI Hallla (HOPMYJIUPOBKA Obljla MIPAaBUJIb-
HOM, HaJI0 paccMaTpuBath Iyru, Oosblme 180°. DTOoro Mox-
HO 130€XaTh, HO TOrAa (OPMYJIMPOBKA TEOPEMBI O BIMCaH-
HOM YIJIe CTAaHOBUTCSI 0Jiee CIIOXKHOMN: eciu 8NUCAHHbLIL y2or
ocmpbulil, MO OH pageH NONOGUHE yena Medxucoy paouycamu,
a ecnu mynoii, mo dononusiem e€ 0o 180°.

395. B uernipéxyronbauke ABCD nBa npoTHBOIO-

JoxHbiX yia A u C npsivble. JToKaxuTe, 4TO yrod
CBD pasen yrity CAD.

>> Jlnaronans BD paspe3aeT 4eThIPEXYTOJBHUK Ha
JIBa TIPSIMOYTOJIbHBIX TPEYTOJIbHUKA. [locTpouM OKpyX-
HOCTb, y KOTOPOH 3Ta JUaroHajb Oy/eT JMaMETpPOM.
OTa OKPYXHOCTb IMPOMIET Yepe3 BEPIIMHBI UYETHIPEX-
yroJibHUKa (BCIIOMHUM, YTO B MPSMOYTOJBHOM Tpe-
YTOJIbHIIKE MEIMaHa, MPOBEeEHHAS K TUITOTEHY3€e, PaBHA
e€ noJjiopuHe). OcTaércsi MPUMEHUTh TEOPEMY O BIIU-
CaHHOM yTIJe. <

118



396. BepiumHbl paBHOCTOPOHHEI'O TPEYTOJIbHUKA JIe-
)KaT Ha OKPYXXHOCTHU. JIoKaXuTe, 4To U3 JII0OOI TOUKU
OKPY>KHOCTHU OJIHA U3 CTOPOH TPEYTOJIbHUKA BUJIHA T1O]
yraom 120°, a nBe apyrue — mop yriaom 60°.

D> Bce yruibl paBHOCTOPOHHEI'O TPEYIOJIbHUKA PaB-
HbI 60°, TIOTOMY JyTHM, Ha KOTOpbIC OHU ONHUPAIOTCS,
paBubl 120°. Tloatomy yrist AMB u BMC wna pucynke
Takxke paBHbl 60°, a AMC paBen 120°. <

397. Ecyin 1Be XOp/bl OJHOM OKPY>KHOCTU I1apaJl-
JIeIbHBI, TO 3aKJIIOUEHHBIE MEX/1y HUMU JTyTY PaBHBI 110
BEJIMYMHE.

> CoeJUHUM IIPOTUBOIIOJIOXKHBIE KOHLIBI XOPJ OT-
PE3KOM, MOJIYUYUM [IBA PABHBIX HAKPECT JIEKALIUX YIJIa.
3HAuWT, AyTU OKPY>KHOCTU, HAa KOTOPBIE OHU ONUPAIOT-
cs, paBHBI. <

398. Jlokaxxure, YTO €CIM OKPY>XHOCTb IIPOXOAUT
4epe3 BCE UETHIPE BEPUIMHBI TPATICIMU, TO OOKOBBIE CTO-
POHBI Tparenuy paBHBI (Tpamnenysi paBHOOOYHAS).

> Ilo npeaplaymieit 3ajade Ayru, 3aKJII0YEHHbIE
MEX/ly OCHOBAHUSIMU Tpaleuuu, paBHbl. ClieoBaTe/Ib-
HO (3a1aua 389), cTATMBAIOIE UX XOP/BI, TO €CTh 0O-
KOBbIE CTOPOHBI Tpamnelyy, paBHbL. <]

399. Bepumnbl yetblpéxyrosbiuka ABCD nexat
Ha OKPY>KHOCTH. JloKaXuTe, 9TO CyMMa JIBYX €ro Ipo-
TUBOIOJIOKHBIX yIJioB (A u C, a takke B u D) paBHa
180°.

> OTH IPOTHUBOIIOJIOKHBIE YTJIBI ONIUPAIOTCSI HA B3a-
HUMHO [IOTIOJIHUTEJIbHBIE YT, COCTABJISIIOLIAE BMECTE
LEJIyI0 OKPYXXHOCTh, TO €CTh 360°. 3HauuT, cymma
YIJI0B paBHA NosioBuHe oT 360°, To ecTh 180°.

400. Bepumnbl yetbipéxyrosibiuka ABCD nexat
Ha okpyxHoctu. [Iposenennt muaroHamu AC u BD.
YKaXuTEe YeThIpe Taphl PaBHBIX YIJIOB, BEPIIMHBI KO-
TOPBIX JIEKAT Ha OKPY>KHOCTH.

> CM. pUCYHOK, I7le OJJIHAKOBO OOO3HAYEHBI paB-
HbIE YTJIbI, OMUPAIONIAECS Ha OOIIyIo Iyry. <l
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401. Orpesku AB u BC — auamerpsl ABYX OKPYK-
HoOCTell, Hepecekaloluxcsl B B 1 eie oaHoit Touke. [lo-
KaXXUTe, 4TO 3Ta BTOpasl TOUKa JISKUT Ha mpsMoit AC.

>> Ilycts D — gapyrast Touka IepecedeHus. YToul
BDA onupaercst Ha MaMeTp OKPYXXHOCTH U IIOTOMY
npsiMoit. AHajiornuHbiM o6paszom yroj BDC — mps-
Moii. 3naunt, otpeskn AD n DC cocTaBasioT pasBép-
HYTBII YTOJI, TO €CTh MPOJIOJIKAIOT JPYT JIPYTa, TO €CTh
Touka D siexut Ha npsmoit AC. <

402. Mbl BUjie/IM, YTO U3 JIIOOOI TOYKU OKPYXHO-
CTH €€ AnaMeTp BUJEH MOJ, NPSIMbIM yrjioM. Jlokaxkure,
4TO U3 TOUEK BHYTPU OKPYKHOCTH OH BUJICH IO/ TYITBIM
YIJIOM, a2 U3 TOYEK BHE OKPYXXHOCTU — TIOJ] OCTPBIM.

> [lyctb AB — qmametp, a C — ToYka BHYTpPH
okpyxHoctu. Jlokaxem, uro yron ACB tynoii. [Ipo-
nosokuM AC 10 TepeceveHysl ¢ OKPY>KHOCTBIO B TOY-
ke D. Yron ADB OGyner npsimbiv, a yroia ACB 0y-
JIeT BHENIHUM YIJIOM TPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
CMEXHBIM K €r0 OCTPOMY YIVIy, U TIOTOMY TYIIBIM.

Eciu sxe C Jiexxut BHE OKPY>KHOCTH 1 0Tpe3ok AC
fepeceKaeT OKpYxHoCTh B Touke D, 1o yron ADB 6y-
JeT mpsiMbiM, a yros C GyaeT OCTPhIM YIJIOM MPSIMO-
yrospHOTO Tpeyroabauka CDB.

ModkeT ciyunThbesl, paB/a, uto AC He nepecekaet
OKPY>HOCTb BOBCE, HO TOIJIa HAJI0 MOMEHSTh POJISIMH
Toukd A U B, paccMoTpeB TOUKY IepecedeHust OTpe3Ka
BC c okpy*HOCTbIO. MO>XHO Takke CABMHYTb TOUKy C
B HAMPABJICHUU LICHTPA, [IOMECTUB €€ HA OKPY>KHOCTb,
U BOCIIOJIb30BATLCSI YTBEPKICHUEM 3aauu 334. <

Crenyrolyie 1Be 3a/1a4d YKa3bIBAlOT, YeMy paBeH H30bl-
ToK (mum Hepocratok) yriia ACB B npeapiayuieit 3agaue no
CPaBHEHHUIO C MPSAMBIM YIJIOM: OH OKa3bIBaC€TCS pPaBE€H II0OJIO-
BUHE HEKOTOPOIi AyTH OKPYXKHOCTH.

403. Jlokaxxure, 4TO YroJl MEX/y ABYMsl II€peceKa-
fowmucst xopaamu AB u CD paseH nosrycymme ayr
BD n AC (3akmouéHHBIX BHYTPH 3TOTO yTJIa U BEPTHU-
KaJIHOT'O K HeMy).

> [Tycts O — Touka nepecevenust xop. [Ipoeném
xopay AD. Untepecytoumii Hac yrosi BOD sBisiercst
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BHELHUM YIJIoM TpeyroJibauka AOD u noromy paseH
CyMMe JIByX He CMEXHBIX C HUM YTJIOB 3TOTO TPEYroyib-
Huka. O6a 5THX yrjla — BIIMCAHHBIC, OJWH U3 HUX pa-
BeH noJioBuHe 1yru AC, a Ipyroil — TNOJOBHHE TyTH
BD. «

404. Yros S Mexy POIOJKEHUSIMU [IBYX Hetiepe-
cekaionuxcst xopii AB u CD paBeH 10JIOBUHE Pa3sHOCTH
BesuunH 1yr BD u AC.

D> O6o3HaunM 4epe3 O TOUKY IepecedeHusl Mpo-
nospkenuit xopa. Ilposeném xopay BC. B tpeyrosib-
Huke OBC cymma yriia 8 u BhnucanHoro yriia ABC
paBHa BHenmHeMmy yriy BCD, mostomy yron [ paBeH
Pa3sHOCTU STUX JBYX YIVIOB, TO €CTb IIOJyPa3sHOCTH CO-
OTBETCTBYIOIMX AyI. <l

405. [lpsiMast iepecekaeT OKPY>KHOCTh B TOYKax A
u B u jenut kpyr Ha [Be yacTu (HasblBaeMble cee-
menmamu). PaccMOTpUM OJMH U3 HUX, OTPaHUYCHHBIN
xopaoit AB u nyroit okpyxxHocTd. Kak Mbl 3HaeM (Te-
OopeMa O BIIMCAHHOM YIJIE), U3 BCEX TOYEK DTOM Jyru
xopJa AB BuJHa NOJA OJHUM U TeM Xe yrjoM. Jloka-
KWUTE, YTO U3 BCEX BHYTPEHHMX TOYEK CEIMEHTAa OHA
BUJIHA 11071 OOJIBIIMM YIJIOM, a U3 TOYEK, JIEXKAIIUX BHE
OKPY>KHOCTH (HO C TOH € CTOPOHBI OT HPsAMOH) —
10/l MEHBIINM.

D> Jas OpsiMOro yrila Mbl 3Ty 3ajady yxe pella-
JI, ¥ MOXXHO ObJIO ObI JICHCTBOBATH TEM K€ CIIOCOOOM.
Ho Ternepph Mbl MOKEM BMECTO 3TOIO COCJIATHCSI HA JIBE
TpebIIyLINe 3a/1a4H.

Ham Hy»HO /1oka3ath, uro yroi AOB 0oJblie 1o-
JIoBUHBI Iyt AB (umeercst B Buy Ayra, Jiexaijas ¢
APYroil CTOpPOHBI OT mpsiMoit). B camom nese, mo 3a-
nade 403 sror yros paseH nosnycymme ayr AB u PQ
Ha PUCYHKE, U TIPEBBIIICHIE HAJl UCXOJHBIM YIJIoM (OH
paBeH ToJioBuHe 1yru AB) paBHoO moJioBune ayru PQ.

Ecmm ke Touka O JIeKUT BHE CErMEHTa, TO YIoJl
AOB pagen nostypasHoctu 1yr AB u PQ (3aaua 404)
¥ MOTOMY MEHBIIE TTOJIOBUHBI 1y AB Ha BesMumy,
paBHyI0 nosoBrHe 1yru PQ. <
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Ha camoM J1e51€ BO3MOYKHBI U IPYTHE CIIyyYaun PacrosIoKe-
uust Toukn O BHe cerMeHTa, HO BO Beex ciiyvasix yron AOB
OKa3bIBACTCSl MEHbLIE TOJIOBMHBI MHTEPECYIOLIEH Hac Jyru.
Hanpumep, B noka3aHHom Ha pucyske ciyuae yros AOB pa-
BeH noJiypasHoctd PQ u BepxHeii U3 ABYX Ayr ¢ KoHLamu A
u B, u ymenpuaemoe (nyra PQ) menbie gyru APQB.

406. Maunbl nBe Toukun A u B. Hapucyiire, rjie Ha-
xojsitest Touku C, U3 KOTOPBIX 0Tpe3oK AB BujieH noj
yriom 30°.

>> Tlocrpoum npasuibHbll TpeyrojisHuk ABC co
cropoHoit AB u okpyxXHOCTb C LeHTpoM B Touke C,
mpoxoAsiyilo depe3 Toukn A m B. Jlyra AB oroit
OKPY>KHOCTHU BU/IHA U3 LIEHTpa 1o/ yrjaoM 60°, u noro-
MY U3 TOYEK OKPY>KHOCTH (JISKAIIUX 10 TY )K€ CTOPOHY
or AB, uro u Touka C) oTpe3ok BujieH 1oy yriiom 30°.
To ke OTHOCHUTCSI U K CUMMETPUYHON JlyI'e OKpYXHO-
cTu 1o Jipyryio ctopony ot AB. [lomydaem ¢urypy
U3 JIByX JYT OKPY>KHOCTEM, U3 JII0OOH TOUKU KOTOPOI
orpe3ok AB Bujen moj yriom 30°. Kak nokasbiBaeT
MIPEe/IBIAYINAs 3a/a4a, U3 TOYEK BHYTPHU JTOH (pUrypsl
orpe3ok AB BujeH noj OOJIbIINM yIJIOM, a U3 TOYEK
BHE €€ — TOJ MEHBIIMM. <

Emé HeckoJIbKO 3aaau

407. OKpy>XKHOCTh pa3/Ie/IeHa HA NSTh PaBHBIX YT,
U coceTHUE TOYKNU JIJICHUSI COCANHEHBI OTpe3KaMu. [1o-
Ka)KUTE, YTO B NOJyYEHHOM IISITUYTOJILHAKE BCE CTOPO-
HBI U YIJIbl paBHBI. (Takye MHOTOYTOJIbHUKH Ha3bIBAIOT-
Csl NPA6UNbHbIMU.)

408. HapucyiiTe Ha MJIOCKOCTU LIECTh TOYEK TAKUM
00pa3oM, 4ToObl JIIOOblE TPU U3 HUX ObUIM BEPLIMHAMU
PaBHOOEPEHHOIO TPeyroJibHuKa. (CM. MpeblIyIyio
3aa4y. )

409. BepiumHbl TPEYTrOJIbHUKA JIEKAT HA OKPYKHO-
CTU, pajuyC KOTOPOil paBeH OJHOI U3 CTOPOH Tpe-
yrosbHAKa. KakuM MoxeT OBbITb YroJl TpPeyroJibHUKa,
NpoTUBOJIeXKaIUii 3T0oii cTopoHe? (EcTb /Ba BapuaHTa.)

410. aunl 18e Touku A u B. Hapucyiire, rie mo-
XKeT HaxoJuThest Toyka C, eciid M3BECTHO, 4YTO Tpe-
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yrosibHUK ABC npsiMoyrosibHblii (HO HE CKa3aHO, KaKoi
MMEHHO W3 €ro YTJIOB IPSIMOit).

411. Besmuuna nyru AB pasHa «. Haiiaute yron
BAO, eciiu O — UeHTP OKPY>KHOCTH.

412. Ha cTropoHaX BBIYKJIOTO YeTHIPEXYTOJbHUKA
Kak Ha JMaMeTpaX MOCTPOEHBI OKPY>KHOCTU. Bce 4eTbl-
Pe OKPY>KHOCTH UMEIOT OOLIyI0 TOUKy. Jlokakure, 4To
JVArOHaJIM YETBIPEXYTOJIbHUAKA IEPIEHANKYJISIPHEL.

413. Ha cropoHax BBIIYKJIOIO YETLIPEXYTOJILHUKA
Kak Ha JMaMeTpax IIOCTPOCHBI KPyTH. JloKakuTe, 4TO
OHM ITOKPBIBAIOT Bech 4eThIpéxyrobHuk. (Eci Touka
OCTAaHETCs HEMOKPBITOM, TO Ka)K/Jasi CTOPOHA 4ETHIPEX-
YroJIbHYKa Oy/IeT BUHA W3 HEE MO OCTPhIM YIJIOM. )

414. OxpyXHOCTb pas/ieieHa YETHIPbMSI TOUYKAMU
Ha 4deTelpe Xyrd. CepelvHBl 3TUX JyT SIBJISIIOTCS BEp-
IIMHAMY YETBIPEXYTOJIbHUKA. JIOKaXHUTE, YTO JUAroHa-
JI1 3TOTO YETHIPEXYTOJIbHUKA MEPIIECH/VKYJISPHBI.

415. Jlan ocTpoyroybHblii TpeyroibHuk. Kak c mo-
MOUIbIO LHUPKYJIS U JIMHENKNA HAUTU TOYKY, U3 KOTOPOH
BCE CTOPOHBI TPEYTOJIbHUKA BUHBI 0] yryiom 120°?

MOXKHO J10Ka3aTh (HO 9TO YXKe CJIOKHEE), YTO B ITOM TOY-
K€ CyMMa paCCTOSIHPIfI J10 BEPUIMH TPEYTroJIbHUKA JOCTUTacT
MHUHAMYMa. DTy TOYKY WHOI/A Has3biBalOT moukoi Pepma—
Topuuennu (3ro Tor cambiit depma, KOTOPLIN chOPMyJIMPO-
BaJl «BeJIMKY10 TeopeMy Depmay U J10Kazal «MaJlylo TEOpeMy
®epmay, ¥ TOT caMblil Topuyesiv, KOTOPbIA MOJHUMAJICSI Ha
ropy ¢ U300pETEHHBIM UM PTYTHBIM OAPOMETPOM).

416. Ha cropoHax OCTPOYIOJIbHOIO TPEyroJibHU-
ka ABC nocTpoeHbl PaBHOCTOPOHHHE TPEYTOJbHUKU
AKB, BLC u CMA (BepiuuHbl BCeX TPeYyIrOJIbHUKOB
HEPEUUC/ISIIOTCSl 110 YaCOBOM CTPEJIKE), M OKOJIO HUX
OTMCAHBI OKPY>KHOCTH. (DTO 3HAYUT, YTO BEPIIMHbI Ka-
JK/IOTO M3 TPEX PaBHOCTOPOHHMX TPEYTOJILHUKOB Jie-
KaT Ha COOTBETCTByIollel okpyxHocTH.) [lokaxkwure,
YTO 5T TPU OKPYXXHOCTH IIPOXOJSIT 4YEpEe3 OJHY TOY-
Ky. (CM. mipepiayiLyio 3a1a4y.)

417. Ha cropoHax OCTPOYIOJIbHOIO TPEyIOJIbHU-
ka ABC ToCTpOeHbl PaBHOCTOPOHHHE TPEYTOJbHUKU
AKB, BLC u CMA (BepiuuHbl BCeX TPeyroJIbHUKOB
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HEPEUNCIISIOTCS 110 YacoBoii crpelike). TTokaxkure, 4ro
otpeskn AL, BM n CK mpoxoasT yepe3 OfHYy TOYKY
U TiepeceKaloTcsl B Hell nmoj| yryiamu 60°.

418. JlBa mpoKeKTOpa PaBHOMEPHO BpaLIAIOTCS IO
YacoBOii CTpEJIKE C OJMHAKOBOM CKOPOCTBIO: 3a CEKyH-
NIy Ka/plii 13 HUX noBopauuBaercst Ha 1°. Ilo kakoit
TPAacKTOPHU JIBIDKETCS TOUKA IIEPECEUEHUS JIydel dThUX
npoxektopos? [Otset: Ilo gyre okpyxkHocTH. ]

419. B ocrpoyrosibiom Tpeyrodibhrike ABC 1po-
Besienbl BbicoThl AK u BL, nepecekarouyecs: B T04-
ke O. Hdokaxwurte, uto (a) Toukn A, B, K, L nexar
Ha ofgHOW okpyxkHocTH; (6) Toukm O, K, L, C ne-
aT Ha ofiHO# okpyskHoct; (B) yrisl BAK, BLK u
OCK pasubr; (1) CO npu NpoJ0/DKEHUN NIEpeceKaeT
AB 1o npsiMbiM yriioM; (1) B OCTPOYTOJIBHOM Tpe-
YTOJIGHUKE TP BBICOTHI MPOXO/ISIT YePe3 OJHY TOUKY;
(e) B TpeyroJibHUKe, BEPIIMHAMU KOTOPOTO SIBIISIIOTCS
OCHOBAHHMSI BBICOT, CAMU 3TU BBICOTHI CJIy)KaT OHMCCEK-
Tpucamu; (€) mpsiMast, COeIUHSIIONIAs CEPEJMHBI OTPE3-
koB AB u OC, neprienukyssipaa otpesky KL u aenur
€ro MoroJiaM.
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22. KacareJibHble

IMycrs A — rtouka okpyxxHoctu, OA — Bexyuuit
B He€ paanyc. Bo3pMEM HA OKPY>KHOCTH JPYTrylO TOUKY
B. Ecmm Benmunna nyru AB pasHa «, To yron OAB
pasen 90— (MOCKOJILKY CyMMa YIJIOB B PaBHOOEIPEH-
Hom tpeyrosibiuke OAB pasha 180°). Korpa nyra AB
YMEHBIIIAETCSI ¥ CTSITUBAETCSI B TOUKY, YTOJI 0! CTPEMUT-
cst x HyJo, yroil OAB craHOBUTCSI HPSIMBIM, a CEKY-
wast AB npespaiaercst B KacaTeJibHyl0, YTO IIPUBOJUT
K TaKOMY OIIpe/ICIICHHIO:

KacamenvHoii k OKpY>KHOCTU Ha3bIBAIOT MPSIMYIO,
MIPOBE/IEHHYIO Yepe3 KaKylo-TM00 TOUKY OKPY>KHOCTH
(Ha3bIBaEMyI0 MOUYKOU KacaHusl) NEPUEHUKYJISIPHO K
pazuycy, TpOBEIEHHOMY B TOUKY KaCaHWUSI.

W3 cka3aHHOrO HAMM ClIEAyeT, 4TO KacaTeJIbHas
UMeeT eJUHCTBEHHYIO TOYKY TEepPECEUeHUs] C OKPYKHO-
ctbio. Ecii Ob1 vx ObLTO [1Be, Kak Ha pUCyHKe (TOYKU A
u B), to B paBHOGeipeHHOM TpeyroJibHuke OAB yriibt
[IpY OCHOBAHMU ObLJIM Obl OCTPbIMHU, a He NpsiMbiMU. Ka-
caTeJIbHAS SIBJISIETCS €AMHCTBEHHOW NPSIMOWA, MPOXO/s-
1ieit yepe3 JaHHYI0 TOUKY OKPYXKHOCTU U HE UMelolleit
JPYTUX IepeceueHuil ¢ OKpy>KHOCTbIO. (B crenyromeit
3a/laye YTOUHsIETCsl, Tie Oy/JIeT BTOpasi ToOUKa nepeceve-
HUsI, €CJIU KACATEJIbHYIO MOBEPHYTh Ha yrou f3.) Tloaro-
My BO MHOTMX YYEOHMKaxX KacaTeJIbHYIO K OKPY>XHOCTH
TaK ¥ ONPEACJISIOT — KaK MpsIMyl0, UMEIOLLYI0 OJHY
OOIIYIO TOUKY C OKPY>KHOCTBIO.

420. KacaTesbHyl0 K OKPY>KHOCTU IOBEPHYJIM Ha
yros 3 BOKpYT TOYKM KAaCaHUsl, OTUEr0 OHA CTajla CeKy-
wei. Halianre BeJmunny J1yru, KOTOPYIO OHA OTCEKAET.

> Ilyctb OA — paauyc, NPOBEAEHHBIA B TOUKY
kacanus, AB — cekymast. KacaresipHasi nepreHauky-
JisspHa pajmycy, nosromy yroi OAB mexiy paamy-
coM U cekyueil pasen 90° — (. Tpeyroabuuk OAB
PaBHOOEIPEHHBI, TOXTOMY BTOPOiM YToJl B HEM TaKKe
paBeH 90° — 3, a TpeTuii yros (c BEplLIMHOW B ICH-
Tpe okpyxHoctu) paBeH 2. Takum oOpaszom, HOBEP-
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HyTasl Ha yroJi  KacareJsibHasi OTCEKaeT /Iyl'y BEJIMUMHbI
28. <
YTBepKeHUE MpeblAyIeil 3aa4l MOXXHO chop-
MYJIMPOBATh TAK: YIOJI MEXK/y KacaTeJIbHOM U XOPI0i,
BBIXO/ISIILIEN M3 TOYKM KaCaHWsl, PABEH ITOJIOBUHE JIyT'H,
OTCEKAEMOI1 XOP/I0it.

421. HapucoBaHa OKpPYHOCTb, TPEYT'OJILHUK C BEP-
IIMHAMH HA 3TO} OKPY>KHOCTH U TIpsIMasi, Kacalolascst
OKPY>KHOCTU B OHOH M3 BEPLIMH TPEyroJIbHHKA. YKa-
SKUTE HA DTOM PUCYHKE [BE Napbl PaBHBLIX YIJIOB.

> CM. pUCyHOK: 002 OTMEYEHHBIX yIJIa PaBHBI 110-
JIOBMHE OTMEYEHHOH Jyrd. AHAJOTMYHO HAXOMUM elé
OJIHY TTapy PaBHBIX YTJIOB. <

422. Tlpsimass kacaeTcsi OKpyxHocTH. Jlokaxure,
YTO TOYKA KacaHWs — Obkaiiiasi K IEHTPY OKPYX-
HOCTHU TOYKa IPSIMOH.

> Ora 3afayy Mbl IO CYIIECTBY YxXe Ppellajid
(mepneHMKYJIsIp KOpoye HakKJOHHOHM, 3ajadya 331 Ha
c. 96). <

423. Jlokaxurte, uto yron BMA mexny kacaTtesb-
Hoit MB u cexyuieit MAC paBeH MOJIOBUHE Pa3HOCTU
ayr BC u AB.

> B tpeyrosbauke MBA yrosn M paBeH pasHOCTH
BHelHero yriia BAC (KoTopblit eCTh MOJIOBUHA JyTH
BC, Tak kax na neé omnmpaercs) u yriia MBA (xoto-
PBIil €CTh YroJI MEeX/Iy KacaTeJbHON U XOp/oil U paBeH
nosiopune jyru AB). <

Orta 3a/1a4ya sIBJISIETCS] IIPE/IETIbHBIM CJiyvyaeM 3a1auu 404,
€CJi1 YCJIOBHO CUMTATh, YTO KacaTeJibHasl €CTh CEKylllas, 1epe-
CeKaronlast OKpy>KHOCTb B JIBYX OECKOHEYHO OJIM3KUX TOUYKaX.

424. KacareJibHasl K OKPY>HOCTHU B TOUKe A U XOp-

na BC napannensusl. lokaxute, uro ayru AB u AC
PaBHBL.

> CoelMHUM TOYKY KAacaHUsl C OJHUM U3 KOHLIOB
XOp/ibl, Hampumep, ¢ B. Torma BHYTpeHHME HaKpecT
JIexalye yribl (OTMEUeHHbIE Ha PUCYHKe) OyayT paB-
Hbl. OfuH U3 HUX paBed nosiopute ayru AC (kak Briu-
CaHHBIA YroJi, Ha HeE ONMPAIOLIMICS), a APYroil paBeH
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nosiosune ayru AB (xak yros Mex.y KacaTeJbHOW U
xopIoi). <

425. U3 Toukn A TpoBesieHBI JIBe KacaTeJIbHbIE K
OKPY>KHOCTH. JIOKaKUTe, 4TO UX OTPE3KU OT TOUKH A
JI0O TOYEK KACAHWSI PABHBbI.

> CoeMHAM LIEHTP OKPY>KHOCTH C TOYKAaMHU Kaca-
Hysl. [lojyduTes Ba IpsIMOYTOJIBHBIX TPEYTrOJIbHHKA,
B KOTOPBIX I'MIOTEHY3a OOLIasi, a KaTeThl pPaBHbI (Kak
paguycsl OKpy>kHOCTH). [ToaToMy 1 Ipyrue KaTeTbl, TO
€CTb MHTEPECYIONINE HAC OTPE3KH, TOKE PAaBHBL. <

426. Jlana okpy>kHOCTb U Touka BHe He€. [IpoBenu-
T€e Yepe3 TOUKY KacaTeJIbHYIO K OKPY>KHOCTH, II0JIL3YSICh
LIAPKYJIEM U JIMHEUKOIA.

INepBast peaxiys JI0OOro HOPMAJILHOIO YEJIOBEKA: A LUP-
KyJ1b-TO 3aueM?! [puioxkum JMHeliKy Tak, 4ToObl OHA MPOXO-
JIWJIa Yepes 3a7aHHYI0 TOYKY M Kacalach 3a/[aHHON OKPY>KHO-
CTH, — BOT U BCE!

Tem He MeHee Mbl 0OSI3aHBI OTPAHMYMBATLCS Pa3pelEH-
HBIMU OIEPALUSIMU C LIUPKYJIEM U JIMHEHKOMN: MPSIMYIO MOX-
HO NPOBOAUTH UEPE3 IBEC YKE MOCTPOCHHBIC TOYKU, MTOITOMY
CHayaJIa HaJo TOCTPOUTh TOUKY KacaHus. [TokaskeM, Kak 3ToO
caesath (Mbl MPUBEAEM J1Ba PasHbIX CIOCO0A).

> Ilepsblit cnoco0. IlpeamosioxkuM, 4To npsiMast
yXKe TOCTPOCHa, M COCAMHMM TOYKy Kacanusi K ¢
ueHTpom okpykxoctr O. Tostyunrcst psiIMOYTOJIbHbIA
tpeyrojbauk AOK (yrosi K npsivoit, Tak Kak paiu-
yC, TIPOBEJIEHHBIN B TOYKY KacaHWSsI, TIEPIEH/INKYJISIPEH
KacaTeJIbHOI). B 3TOM TpeyrosbHUKe HaM N3BECTHBI TH-
noteny3a AO u karer OK (3apaHee, /10 MOCTPOCHUS
KacaTeJibHOI). [To3TOMy MBI MOXEM IOCTPOUTDH B CTO-
poxke TpeyrojibHuK, paBubii AOK (cm. 3ajauy 168,
c. 57), n TeM cambIM Haitti pacctostHue AK. OcTaér-
sl IPOBECTU OKPY>KHOCTD C IIEHTPOM B A U pajinycom
AK — oHa nepecedéT 3a/JaHHYI0 OKPYXKHOCTb KaK pas
B TOYKAX KACaHUSI.

Jpyroii criocod coCTouT B CJEAYIOIEM: TaK Kak
Tpeyronbauk AKO npsiMoyroJibHbI, To Touka K Je-
KWUT Ha OKPY>KHOCTH, TIocTpoeHHo#i Ha AO Kak Ha ana-
Mmetpe. OcTaérest mepecedb Ty OKPYXHOCTb C 3a/1aH-
HOIL. <
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427. Janb! ase Touku. [locrpoiite npsimyio, 11poxo-
JSIIYIO Yepe3 MEPBYI0 TOYKY M OTCTOSIIYI0 OT BTOPOI
TOUKHM Ha 33JJaHHOE PACCTOSIHUE.

D> OTa 3aja4ya MO CYLIECTBY sBJIsieTcsl nepedop-
MyJIUPOBKOI 3a/1a4yl O IOCTPOEHUH KacaTeJbHOU. Benp
CKa3aTh «TIpsiMast | OTCTOMT U3 TOUKM A Ha pacCTOsIHIE
F» — 9TO BCE PaBHO UTO CKa3aThb «IpsiMast [ KacaeTcs
OKPY>HOCTH C LIGHTpoM B A paauyca r». <

428. JlokaxxuTe, 4TO OOIIME BHEIIHNE KacaTeJIbHbIC
K JIByM OKPY>KHOCTSIM PAaBHOI'O pajuyca INapajulesib-
HBI IPYT APYTY U JIMHUM LEHTPOB (IPSIMOM, MPOXO/s-
el yepes LIEHTPbI OKpyxkHocTeit). (IlpsiMast HasbiBa-
eTcst obwjell eHeulHell KacamenvHOl K JIBYyM OKPYXXHO-
CTSIM, €CJIA OHM €€ KaCalOTCsl U JIeXkaT C OTHOI CTOPOHBI
oT Heé.)

> JlokaskeM, 4To oOIIast KacaTeJIbHAasI apajlieJIbHa
JIMHUA 1IeHTpoB. COEIMHUM ILIEHTPHI C TOUKAMH Kaca-
Hust. [TosyuyeHHble OTpe3kn paBHBI (KaK paanycChl PaB-
HBIX OKPY>KHOCTEN) M NapaJllesIbHbl (KaK NEPIEHINKY-
JISIpBI K OOILel KacaTeJIbHOI). 3HAUUT, OHU SIBJISIFOTCSI
ITPOTUBOIIOJIOKHLIMA CTOPOHAMU TIapaJljieJiorpamMMa, 1
JB€ JpYrue ero CTOPOHbI TOXKE IapaJlJIeJIbHbL. <]

HarsisiHeiii cMbICsT TOM 3a/1a4u: €CJI TTOCTaBUTh m}(aqo C
IIJIOCKUM JHOM Ha KpYIJVIbIC KAaTKW OJAMHAKOBOI'O pajnyca, TO
OH OyzeT crosaT ropusoHTaabHO. (Tak JgenmaloT, Koraa Hajao
nepeaBuraTb TSDKEJTbIE NpeaAMEThI 10 POBHOMY IIOJIY: 0ocB0OO-
JIMBLIMECS! C O/IHON CTOPOHBI KATKM MO/IKJIa/IbIBAIOT C IPYTOiA.)

429. JlBe mapajiieJibHble NPSIMblE KacaloTcsl JBYX

OKpY>XHOCTeHl. JlokaxkuTe, YTO PajlyChl OKPY>KHOCTEH
PABHBL.

> JlokaxkeM, 4TO paJlyC OKPY>KHOCTH, Kacaromieii-
Csl IBYX MapaJijIeJIbHBIX MPSIMBIX, PABEH MOJIOBMHE pac-
CTOSIHMSI MEXJy HuUMHU (ONPEAEJISIEMOro, HAIOMHUM,
Kak JUTMHA OOIIero MepreHauKyJisipa). B camom nee,
OTPE3KU, COCAMHSIONINE IIEHTP OKPYXXHOCTH C TOYKa-
MU KacaHHUs, TPOJOJDKAIOT JAPYT Apyra (KaK TepIrieH/Iv-
KYyJISIpbl K TAPAJIICJIbHBIM IPSMBIM) M COCMHSIIOTCS B
00N MePHEHANKYJISIP K IBYM HPSIMBIM, SIBJISTIOLIMICS
JIMAMETPOM OKPY>XKHOCTH. <I
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Emé HeckoJIbKO 3a1au

430. IllecTtb KacaTeIbHBIX K OKPYXHOCTH 00pa3yloT
HIECTUYTOJIbHUK CO CTOPOHaMK (B MOPSIKE 00X0/1a IO
4yacoBoii crpesike) a, b, ¢, d, e, f. Kak waiitu [, eciu
WU3BECTHBI a, b, ¢, d, e?

431. KpyroBoit cexmop (4acTb Kpyra, orpaHHYcH-
HYIO JyToil OKPY>KHOCTU U [IByMsl PaJlyCaMH, COEIH-
HSIOIMMY KOHIIBI JIyTM C LEHTPOM OKPY>KIHOCTH) IIe-
PEKATHIBAIOT TyJa-Clofa (TaK YTO OH KacaeTcsl NPSIMOK
pasHbiMM TOuKamm ayru). Ilo kxakoii Tpaekropum 1BU-
JKETCsl LIEHTP 3TOr0 ceKTopa?

432. Tlo kakoil TPAaeKTOPUU JIBUKETCSl LIEHTP Ilie-
CTUYTOJIHOIO KoJjieca (CM. PUCYHOK), KaTSIIErocs IO
MIPSIMOI?

OKaBbIBaCTCSI, YTO KaTKU He 00s3aTeSIbHO JOJI’KHBI OBITh
KpYIJIBIMU, YTOOBI 1IKa() KaTwics poBHO. Hemerkwit mmxke-
Hep Pesio B xonne XIX Beka 3ameTwii, uTo Katku B (hopme
MPaBUJIbHOT'O TPEYrOJIbHUKaA C BbIITYKJIbBIMU OOKaMM TOXKE IO~
ATCS.

433. TpeyeonvHuk Peiio 110jiyunrcsi, eciiv B3sITh
nipaBuIbHBIA TpeyroabHuk ABC u nposectu ayru BC,
AC, AB (c uentpamu B A, B, C cootBeTcTBeHHO). [lo-
KKHUTE, UTO OH SIBJISICTCS KPUBOU NOCMOSIHHOU wupu-
Hbl: €CJIM 3aXaTh €ro MEXAY ABYMsl HapaslieJbHbIMU
HPSIMBIMU, TO PACCTOSIHME MEX/y HUMHU OYy/JET O/HO U
TO K€, KaK ero HY MOBopaymBaii. YeMy paBHO 3TO pac-
CTOsIHKE?

NnxeHep ckazas Obl, YTO MPY U3MEPEHUM JIMAMETPa Tpe-
YyroJibHUKa Pesno HITAHTCHIMPKYJIEM (KOTOprM OOBIYHO HM3Me-
PSIIOT IMaMETPhI CBEPJI, BUHTOB U TIP.) Pe3yJbTaT HE 3aBUCUT
OT TOro, B KaKOM HAIpPaBJICHUU Mbl MEPUM.

434. Tlo kakoil TpaeKTOPUX OYIET ABUTATHCS LIEHTP

TpeyroyibHrKa Pesto, eciim UCmoib30BaTh €ro B KaUuecTBe
KaTKa?

435. TpeyroabHuk Pesio MOXHO Bpawath BHYTPH
KBa/IpaTa, CTOPOHA KOTOPOrO paBHA €ro IMPUHE, MPU
3TOM OH OyJIeT KacaTbCsl BCEX UETBIPEX CTOPOH. bymyT
JI1 TIpH TOM TOUYKHM HA CTOPOHAaX KBaJpaTa, KOTOPBIX
OH TaK U He KOCHETCS?
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Tpeyrossank Pejio — He equHCTBeHHast (purypa, KOTO-
past UMeeT MOCTOSIHHYIO (OJUHAKOBYIO BO BCEX HAIIPABJICHU-
sIX) WUpUHY. JIpyrast KpuBasi HOCTOSIHHOH IIMPUHbBI UCIIOJIb30-
BaHa B aHIyMickux MoHerax. ([locrosiHHast mmpuHa 11oJie3Ha
B Pa3sMEHHBIX U TOProOBbIX aBTOMAaTaX, IIpY IIPOBEPKE pasMepa
OpOLICHHO! Tyla MOHETHI. )

436. IlonbITaiiTech 10 PUCYHKY IOHSITh, KaK CTPO-
WUTCS KOHTYP QHIVIMICKOW MOHETEI.

437. JIBe OKPY>KHOCTH KacaloTcsl IPSIMOiA B OJTHOM U
TOIi >K€ TOUKE, HO C pasHbIX CTOPOH. U3 apyroit Touku
9TOH NPSAMOI1 IPOBE/IEHBI KACATEJIbHBIE K OKPY>KHOCTSIM
(cMm. pucyHok). JIokakure, 4To OTPE3KM TUX KaCaTEe Ib-
HBIX (10 TOYEK KACAHUSI) PABHBI.

438. Ha dororpaduu (xotopyio cresan Owne
Byrne B Can-®panuucko, Jmuensus Creative Com-
mons) CHAT JIoK Ha yimie. Kak BbI jgymaeTe, KakoBa
(popma 3TOrO JIIOKA U 3aUYEM ITO MOXKET ObITh HY>KHO?
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23. ]IBe OKpYKHOCTH

439. JlaHbl [ABe KOHLIEHTpUYeCKUE (C OOLIMM IIeH-
TPOM) OKPY>XKHOCTH paauycoB » u R (cumTaeMm, 4TO
r < R). MeHblylo OKPYXHOCTh HAYMHAIOT JBUTATh,
yBEJIMYMBasl paccTostHue d Mex/ly LEHTPAMH OKPYX-
Hocreit. Tlpu kakom 3HaueHun d oHa KOCHETCsI 0OJIb-
et okpy>kHocTu? CKOJIBKO TOUeK NepeceueHust OyaeT
y OKpy>HocTeii mocjie 3toro? Koraa oHu BHOBb Tepe-
CTaHyT NEPECEKAThCSI?

> Y100HO NMPOBECTH JIMHUIO IIEHTPOB — IPSIMYIO,
MIPOXOISIILYIO Yepe3 HEHTPBl OKPYXXHOCTEH, U CUMTATh,
4TO OOJIBLIAsI OKPY>KHOCTb HETOJBIKHA, 4 LIEHTP MEHb-
el JBUKETCSl 110 DTON IpsiMOi. BujHO, uTO KOrza
BeJIMUMHA d JOCTUTHET pa3HUIBI paamycoB (R — r),
MEHbIIIAsl OKPYXHOCTb YIPETCSI B OOJIbIIYI0O U OHU Oy-
JyT UMETh OOIIyI0 TOUKY HA JIMHUM LIEHTPOB. JTa TOUKa
Oyner enuHcTBeHHOM. (Eciu u3 pucyHka 310 He SICHO,
MOXHO paccyx/ath Tak. [lycts O — ueHrp Gosiblieit
okpyxuocti, O’ — uentp Memnbiueit. Ecmn X — 06-
Iast ToYKa OKPY>KHOCTel, He Jiealias Ha JIMHUW 11eH-
TPOB, TO Bo3HUKaeT Tpeyroibauk OO’ X; ero cropoHs
paBubl R, r ud = R — r, u cropoHa R paBHa cymme
JIBYX JIPYTWX, YTO HEBO3MOXHO.)

OtozBurasi MEHbIIYIO OKPY>KHOCTb €IIE, Mbl 1OJ1Y-
YMM JIBE TOUKM TepeceyeHus (9acTh MEHBIIeH OKpYX-
HOCTHU HaXOJUTCS BHYTH GOJIbIIIEH, YacTh — BHE, ¥ TOU-
KU TIePECEUCHHs] PA3/IeISIIOT ITU YacTh).

Tak Oyzner npomo/DKaThesl, OKA paccTosiHue d He
CTaHET PaBHO CyMME PajMyCOB — B OTOT MOMEHT 00¢
TOYKM COJIBIOTCSI B OJTHY, JIEXKAIIyI0 HA JIMHUHU TIEHTPOB
(CM. PUCYHOK), TIOCJIe Yero OKPYXXHOCTH Pa3ouayTCsl U
GoJibllle HEe TepeceKyTcsl. <

OTBeT K TOi1 3a7a4€ MOKHO 3aIMCaTh B BUIE Ta0-
JIMIBI (JIeBast KOJIOHKA — CooTHolleHue Mexay d, R
U ¥, IpaBasi — YKUCJIO OOIMX TOYEK).

d< R -r
d=R—-r |1
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R—r<d<R+r|2
d=R+r 1
d>R+r 0

Koryma nBe OKpy>KHOCTH MMEIOT OJHY OOIIyI0 TOY-
Ky (BTOpass M 4ETBEpPTasi CTPOKU TaOJIMIIbI), TOBO-
PSIT, 4TO OHM Kacaiomcs pyr apyra. Kacanue ObiBa-
eT 8HympeHHuM (OJHA OKPY>XHOCTh BHYTPH JPYTOM,
d = R — r) wim guewrnum (d = R + r).

Ecnm Be OKpPY’>KHOCTM KacaloTcsl, TO WX €IVH-
CTBEHHasI OOlIasi TOUKa JIOKUT HA JIMHUM IICHTPOB,
U, TIPOBeAsl Yepe3 He€ MEpHEeHANKYJSIP K JIMHUN 1IeH-
TPOB, MbI TIOJIYYNM TIPSIMYIO, KOTOPast KacaeTcst 00enx
OKPY>KHOCTEN B DTOM TOYKE.

440. [1an xpyr. HaunéM k HeMy NPUKIaJbIBATh KPY-
TH TOTO ke paauyca. JIokaXUTe, 4YTO IIOMECTUTCS POB-
HO 6 Takux KpyroB (oHM OyAyT KacaTbCsl JAHHOIO, a
CoceIHMe — JPYr Jpyra, CM. PUCYHOK).

> OO0o03HaUMM yepe3 ¥ paJuyC JaHHOTO Kpyra, a
yepe3 O — ero nentp. Torga LEHTPbl KACAIOIIMXCS
€ro Kpyros OyAyT JIeXaTb HAa OKPY>KHOCTH C LIEHTPOM
O u pasmycom 2r. YToObl NPUKJIaAbIBACMbIC KPYI'U Ka-
CaJluch JPYr Jpyra, HaJgo0, 4TOOBI PAaCCTOSIHUE MEXITy
UX LEHTPAMU TaKK€ PaBHSIOCH 27. A Takas 3ajaya y
HAC y>K€ OblJIa: €CJIU LIECTb pa3 IOCTPOUTh XOPLY, M-
Ha KOTOpO# paBHa paJuyCy OKPY>KHOCTH, TO LIETIOYKa
3amMkHETCs. (HamomumM: 11Be coceHMe TOUKM 00pasy-
IOT C LIEHTPOM PAaBHOCTOPOHHUI TPEYTOJLHUK, MO3TO-
MY OTCTOSAT IO OKPYXKHOCTH POBHO Ha 60°, TO ecTb Ha
LIECTYI0 YaCTh OKPYXXHOCTH.) <l

WHTepecHO, UTO aHAJIOTMYHAS 3a/1a4a JIJIs I1ApOB COBCEM
HE IPOCTa: BeJIMKMIA HBIOTOH cnopusi co cBOMM 3HaKOMBIM,
MOKHO JIM IIPWJIOXKHUTD K 1apy 13 Takux ke LapoB Wld TOJIb-
k0 12 — u Tosbko B XX Beke [JoKa3aJi, 4To 13 1apoB npu-
JIO)KUTD HEJIb3SI.

C HOMOIIBIO PELIEHHON HAMU 334l MOYKHO OOBSICHUTD,
KaK MPUJIOKUTh 12 mapoB. Mbl BUAEIM, UTO K KPYTy MOX-
HO NPUJIOKUTBb 6 KPyroB. K kaka0oMy U3 NPUJIOKEHHBIX yXkKe
MPUMBIKAIOT TP KpyTa, J00aBUM €llie TPU U TaK jajiee — I0o-
JIy4aTcsl IIECTUYTOJIbHBIE COTBI U3 KpyroB. [Ipencrasum ceoe,
YTO 3TO HE KPYT'W, a IUAPhI, YJIOKEHHBIE Ha POBHOM CTOJIE
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(Bua ceepxy). Torjga B JIyHOUKM MEXKJy COCEJAHUMM TPEMSI
KpPYTraMl MOXHO YJIOKWTh Takoil »ke map. CrenaB 310 (He
JUIsl BCEX JIYHOYEK, a 4Epe3 OJHY — BO BCE HE IOMECTST-
csil), moJryuum BTOPO#A cs10i mapoB. OH Oyaer uMeTh Takoe
K€ CTPOEHME, 4TO U NEPBhIA (KaX/Iblii IIap BTOPOTO CJIOS Ka-
CAETCsl IIECTU JPYTUX), M HA HETO MOXKHO YJIOKUTb TPETHIA
cs10ii. Torjaa xak/blid AP BTOPOIO CJI0sI KacaeTcst Tpéx ma-
POB IIEPBOTO, TPEX MIAPOB TPETHETO M IIECTU B CBOEM CJIOE,
Bcero Oyzaet 12.

Bupouem, uroObl 1pe/icTaBUTh Ce0e ONUCAHHYIO YKJIAJKY
1IapOB, HAJI0 UMETh XOpoLIEe BOOOPAaKEHNE UM OOJIBLION 3a-
Nac WIAPKMKOB LISl TOJUIMITHMKOB (U1 HACTOJIBHOIO TEHHHCA
TOXKE TOIATCS).

441. HapucyiiTe 4eTblpe OKPY>XHOCTU TakK, 4TOOBI

JioOble [IB¢ M3 HHUX KACAJHUCh JPYr [pyra BHELIHUM
o0pazom.

> CM. puUCyHOK. <I

442. HapucyiiTe NSTh OKPYXHOCTE TakK, UYTOOBI
JIIoObIE JIBE U3 HUX KacaJICh APYT [pyra.

D> DTa 3aaua — XOpOIIast MyTKa, OCOOCHHO €CJIN
Jath €€ Mocje MPEAbIAYIICH: MOXHO [IOJIO MbITAThCS
HApHCOBATh ITH OKPY>KHOCTH M TaK M ITaK, U HIUYETO
He OyzeT moJty4yathest. [IofBOX TyT B TOM, UTO HE Tpe-
OyeTcst, YTOObI KacaHue ObLJIO BHEIIHUM, U MOXHO Ha-
PHCOBaTb CKOJIBKO YTOTHO OKPY>KHOCTEM, MPOXO/ISIINX
4yepe3 OJHy TOUKY M KacCalolMXCsl B Heil. <

ITycTh naHbl JBE OKPYXKHOCTH, NEPECEKAIOUINECS
B Touke X. [lpoBen&m vepe3s Touky X kacaTesbHble
K OKPY>KHOCTSIM. YTOJI ME&XIYy HUMHU Ha3bIBAIOT [JISI
KPATKOCTH YTJIOM MEXIY OKPY>KHOCTSIMA. AHAJIOTNY-
HO OIIPEJEJIAETCH YIoJl MEXY OKPYXKHOCTBIO U IIpsi-
MOIA.
443. OKpY>KHOCTD NEPECEKAET MPSIMYIO B JIBYX TOY-
Kax. Jlokaxute, 4To OHa 0OpasyeT paBHbIE YIJIBI C MPs-
MOI1 B DTHX TOYKaXx.

> Cienyst OnpeieieHHIo yryla MeXJy INpsiMOil U
OKPY’>KHOCTBIO, TIPOBEIEM [IBE KacaTeJIbHblE B TOUKAx
nepeceyeHust. BMecte ¢ Hamleil mpsiMoit oHM 00pasyioT
PaBHOOE/IPEHHBIN TPEYTOLHUK (OTPE3KHM KacaTeJIbHBIX
PaBHbI) U MOTOMY YIJIbI IIPH €0 OCHOBAHMU PaBHBI. <
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Crporo roBopsi, Hy>KHO ObLJIO Obl €LIE PacCMOTPETD CJIy-
Yaif, Koria KacaTeJsbHble NapajiienbHel. Ho Torma paamycel,
IIPOBEIEHHbIC K TOUKAM KacaHUsl, BMECTe 00pasyloT AUaMeTp,
TaK 4TO YIoJ1 MEX/Ly MPSIMOii 1 OKPY>KHOCTBIO B 00€MX TOYKaX
nepecedeHust OyaeT HNpsIMbIM.

444. JIpe OKpPY>KHOCTHU NEPECEKAIOTCSI B TOUKE O]
yrioM o. Haiiure yros Mexay paamycaMu OKpY>KHO-
CTeit, TPOBEIEHHBIMU B TOUKY MEPECEUCHNS.

> IlpoBeném [Be KacarenpHble. BcromuHasi, 4To
KacaTeJsIbHasl NEepHEHIUKYJISIpHA PajuycCy, BUIUM, YTO
[Ba NPSIMBIX YIJIa NEPEKPBIBAIOTCA 110 YIJIY (v. 3HAUMT,
HY>XHO UX CJIOXUTb M BbIYECTb (v, TAaK YTO MCKOMbIi
yroJ pasen 180° — a.. <

445. JIBe OKPY>KHOCTU IIEPECEKAIOTCSI B JIBYX TOY-
Kax. JIoKa)XuTe, 4To YIJIbl, 0] KOTOPBIMU OHU Tepece-
KaloTCSl B 3TUX TOYKAX, PABHBI.

> IIpoBeiéM pasiyChl B TOUKH IIEPECEUEHNSI, A TaK-
K€ COEMHUM LIEHTPbI OKpY>KHOCTEH oTpeskoM. [losry-
YaTcsl [IBa PABHLIX TPEYTOJILHUKA (110 TPEM CTOPOHAM).
[TosToMy yIJIBI MEX[Iy paJlyCaMH paBHbI, U OCTaETCsI
COCJIATBCSI Ha TIPEIbIAYILIyIo 3a1aqy. <l

446. [lanpl JBe OKPY>XHOCTU. Mbl XOTUM IpOBe-
CTH 00Wy10 KacamensHylo — TPSIMYyI0, KOTopasl Kaca-
ercst 00enx okpyxkHocteit. CKOJIbKO TaKMX MPSIMBIX Cy-
wecrByer? (OTBET 3aBUCUT OT COOTHOLICHUSI PA/IMyCOB
OKPY>KHOCTEI U PACCTOSIHUSI MEX/Yy UX LIEHTPaMH. )

> [lycTb paamychl OKpy>KHOCTeil paBHBI + U R
(cumraeM, uto » < R), paccrosHHE MEXAy UX IEH-
TpPaMu paBHoO d.

(1) Ecim d < R — r, 1O 0ojHa OKPY>XHOCTbH Jie-
KUT BHYTPH JIPYTOi M OOIIMX KacaTeJbHBIX HET (Jmodast
TIpsiMasi, Kacalomasicsi BHyTPEHHE! OKPY>XHOCTH, Iepe-
CEKaeT BHEIIHIOHN).

(2) llpu d = R — r (BHYTpEHHEe KacaHhe OKPYxK-
HOCTE#) eCTh POBHO OjiHa OOlasi KacaTeJsibHasi (IIpoxo-
JSIast yepes TOUKY KacaHWsl OKpPY>KHOCTEH).

(3) Ecnu oxpyxHOCTU nepeceKkaloTcsl (3TO ObIBaeT
mpu R — r < d < R + r), ectb poBHO /IBe 0OI1e
KacaTeJIbHbIC.
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(4) Pazjsurast neHTpbl BCE JaJIbLLIE, Mbl JIOXO/IUM
10 MoMeHTa d = R + », B 5TOT MOMEHT IOSIBJISIET-
cs e oIHa oOllasl KacaTesibHasl, MPOXO/siasi yepes
TOUKY (BHELIHEr0) KacaHUsl OKPY>XHOCTE, U BCEro Ka-
caTeJIbHbIX OyJeT TpH.

(5) Hakoneu, npu d > R + r umeercst uyerbipe
KacaTeJIbHBIX — JIB€ BHEUIHUX U JIBe BHYTPEHHUX. <]

OO0wiast KacaresibHast K JIByM OKPYXHOCTSIM ObIBa-
eT gHewHell (06e OKPYXHOCTH JIeXaT IO OfIHY CTOPO-
HYy OT KacaTeJIbHOi) Ui eHympenHeil (OKpyKHOCTH
10 pa3sHble CTOPOHBI).

447. Nmetorcs 1Ba KPYIJIbIX 3a00pa, Oropa)K1Balo-
X HEIepeceKalolmecs: Kpyrible yyacTku. Hapucyii-
T€, TI€ HaXO/SATCSI TOUKH, U3 KOTOPBIX O/IMH U3 3a00pOB
HE BUJICH (TO €CTb BTOPO# €r0 MOJIHOCTBIO 3aCJIOHSIET).

> OTO — y4YaCTKM OOJIaCTH MEX[y OOLIMMHU BHEII-
HMMH KacaTeJIbHBIMH, PacIOJIOKEHHBIE BHE KPYTOB (ec-
JI1 OKPYXXKHOCTHM Pa3HOTO pa3Mepa, TO OINWH W3 HUX
OyZeT OrpaHWueH, a APYroil yXOauTh B OECKOHEY-
HOCTb). <

448. MOXXHO JIM HApUCOBATb TPU HENEpECeKaIOUX-
cs (M He Kacaloluxcsl) Kpyra ¥ TOUKy BHE 3THX KPyToB,
JUIs1 KOTOPOI KPYT'HM 3aKPBIBAIOT BECh FOPU30HT (JII00OM
JIy4, BBIXOJSIIWI W3 TOYKU, YIIMPAETCSl B OAWH U3 KPY-
roB)? MOXXHO JIM c/ienaTh TO XXe caMoe C JABYMS Kpy-
ramu?

D> Kax/plil Kpyr 3aKpbIBa€T YroJl 3PEHHUS] MEXIy
JBYMsI KacaTeJIbHbIMU (CM. PUCYHOK). DTOT yros MEHb-
e 180°, mosromy /1Ba Kpyra He MOI'YT 3aKpbIThb BECh
ropusoHT (360°).

A Tpu yxe MoryT. Pazienum Becb rOpU30HT 0030-
pa Ha Tpu cekropa no 120°. Kax/blil cekTop 3akpoeM
cBoMM Kpyrom. Eciii Bce Kpyru B3Tb OJHOIO pajuy-
ca, TO OHM Oy/yT KacaThCsl, UTO HE JIOMYCKAETCs yCJIO-
BueM. Ho paguyc Mbl MOXeM peryimpoBaTh, MPUOIH-
Kasi WM OTJANIsIst KPYT (M COOTBETCTBEHHO MEHSIS €ro
pasmep). Takum 00pazoM MOXHO U30ABUTHCS OT IEpe-
ceyeHust (kacanusi) kpyros. Ilocie sToro gaxke MOXHO
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n

4yTb-UyTh YBEJMYUTH PA3MEPbI KPYIOB, YTOOBI C rapaH-
THEl TIePEKPHITh My Th JIydyaM Ha IPaHULE CEKTOPOB. <

449. [1se Touku A u B naxosiTest Ha paccrosiHuau 8.
CKOJIBKO CyIIECTBYET HPSIMBIX, KOTOPbIE HAXOISITCS Ha
paccTostHuu 5 OT ToYku A u paccrosiuuu 3 oT Touku B?

> [lpsiMast / HaxoauTCs Ha paccTOsHUM d OT TOY-
Kd A, KOTJla OHa KacaeTcsl OKPY)XHOCTH pajuyca d ¢
ueHTpoM B A. [TosToMy 3a1aqy MOXHO nepedopMyIiu-
pOBaTh TakK: JaHbl JIBE OKPY>KHOCTH paJuycoB 3 u 5,
paccTosiHIe MeX /1y LeHTpamMu paBHO 8. CKOJIBKO Cylie-
CTBYET OOIIMX KacaTeJbHBIX?

Oty 3ajjady Mbl yXe pellajid; Tak kak 3 + 5 = 8§,
OKPY>KHOCTH KacaloTCsI BHEIIHUM 00pa3oM 1 OOIINX Ka-
caTeJIbHBIX OyAeT TpHU. <

450. TlocrpoiiTe LUPKYyJeM U JIMHEHKON OOlyIo
BHEILHIOIO KACATEJIbHYIO K IBYM JQHHBIM OKPY>XHOCTSIM
(J1eXkalmMM OIHA BHE JPYToif).

D> YcioBre 3a[1a4d MOXKHO IIEPEBECTU Ha SI3bIK pac-
CTOSIHUI: HAJO0 HAUTH MPsMYIO, KOTOpas OTCTOMT Ha
JJaHHBIE PACCTOSHUS (PaJUyChl ¥| U ¥,, CUATAeM, 4TO
r1 > rp) OT ABYX JaHHBIX Touek (1eHTpel O n 0,),
NIPUYEM 00€ TOUYKM [OJDKHBI JIEXKATh 110 OJHY CTOPOHY
NpsIMOM (BHELLHSISI KacaTeJIbHasI).

IMycts Takast npsimast nocrpoena. Uro Oyzer, ecim
C/IBUHYTb €€ Ha pacCTosiHue X (I1apaJljejIbHO CaMoii ce-
6¢e)? PaccrosiHusl OT 00enX TOYEK OJHOBPEMEHHO yBe-
JIMYaTCsl WM YMeHbLIATCs Ha x. [Ipubamsum npsmyto k
TOUKaM, C[IBUHYB €€ Ha pacCTosiHuE 7. PaccrosiHue ot
Toukd O; [0 IIPSIMOIi CTAHET PABHO F| — 1, 4 PACcCTOsl-
Hue ot O, 10 1PsIMOiT 0OPATUTCSI B HYJIb, TO €CTh HPSI-
Mast OyJeT mpoxXoauTh yepe3 Touky O,. [Ipyrumu cio-
BaMHU, 3Ty CABUHYTYIO IPSIMYyIO MOXHO IOCTPOMTbH KakK
KacaTeJIbHYIO K JIAHHON OKPYXKHOCTU U3 JJAHHOH TOUKHU.
(OxpyskHOCTB Oy/IEeT pajmyca 1y — 1 ¢ ieHtpom B Oy,
a rouka Oyzuer O,.)

Teneps sicHO, Kak TTOCTPOUTD OOLIYIO KacaTeJIbHYIO.
IMocTpouM OKpY>KHOCTb pajuyca ¥y — ¥» C LIEHTPOM B
O,. TpoBeném uepe3 Touky O, KacaTesIbHYIO K 3TOM
OKDYXXHOCTU (TaKUX KacaTeJIbHBIX CYILECTBYET JBE).
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IMostyuennast npsivasi 6y/ier orcrositb or Touku Op Ha
paccTosiHue ¥ — r». CIBUHYB e€ Ha pacCTOsIHUE 77y, T0-
JIy4uM TIPSIMYIO, KOTOPasi OTCTOUT Ha PACCTOSIHUE 7 OT
touku O, U Ha paccTosiHue (11— 1)+, = 1] OT TOYKU
O;. DOra npsimast u Oy/ieT 00llIel BHEIHEH KacaTeJIbHOM
K OKPYXHOCTSIM (OJHOH U3 JBYX KacCaT€JIbHbIX). <

Emé HeckoJIbKO 3a1au

451. LleHTpbl TPEX OKPYXKHOCTEH, Kacatomuxcsl Mo-
[IAPHO BHEIIHUM 00pa3oM, 00pasyloT TPEYroJIbHUK CO
cropoHamu a, b, c. Haiijure (Bbipasure uepes a, b, ¢)
PaaMychl STUX OKPY>XKHOCTEN.

452. Hecko/IbKO OKPYXHOCTEH UMEIOT ODIIYyI0 TOY-
Ky ¥ KacaloTcsl Apyr Apyra B 9Toil Touke. Jlokaxure,
YTO MOXXHO MPOBECTH OTPE30K, KOTOPBI NEpeceKaeT
BCE ATU OKPY>XHOCTH B Pa3HBIX TOUKAX, HO MOJ OJHUM
U TeM *e yriiom 50° (CM. PUCYHOK).

453. JIBe OKPY>XHOCTM TEPECEeKaoTCsl T0J Tpsi-
MbIM YIJIOM. JIOKQKUTE, UTO MOYKHO ITOCTPOUTH TPETHIO
OKPY>KHOCTb, KOTOpast IIPOXOJUT Yepe3 LEHTPBI TaHHbIX
OKPY>KHOCTEl 1 4epe3 00e TOUKH HX IIEPECCUCHUsI.

454. [anbi j8e Toukn A u B. CKOJIbKO CyllleCTBYeT
TIPSIMBIX, KOTOPBIE HAXO/SATCSI HA PACCTOSTHUM 5 OT TOY-
Ki A ¥ paccTosiHMM 3 OT TOUYkKM B, ecim paccrosHue
AB pasHo 1? paBHO 2? paBHO 4? paBHO 6? paBHO 9?

455. MOXXHO JIM UCIOJIb30BATh OMMCAHHOE B 3a/a-
ye 450 nocTpoeHNe BHEIHUX OOLIMX KacaTeJIbHBIX, €C-
JIM JIB€ JJaHHbIE HaM OKPY>KHOCTH IIE€PECEKAIOTCsI?

456. [lanbl 1Be OKPY>KHOCTH, JI€XKAllMe OJHA BHE
Apyroii. Kak nocrpouts (LMpKyJieM M JIMHENKOI) 00-
e 6HYyMpeHHUe KacaTeJIbHbIe?

457. K 1ByM OKpYXHOCTSIM, HAXOJSILIUMCSI OJHA
BHE JIPYTOii, TPOBEJCHBI BHEIIHNE OOIINE KACATEIbHBIC.
Ha kax710i1 13 HUX OTMEYEH OTPE3OK MEX/TY JIBYMS TOU-
Kamu Kacanusi. [1okaxuTe, 9To /1Ba OTMEYEHHBIX OTpE3-
Ka paBHbl. (MOXHO TPOIOJKUTH KacaTesbHbIE JI0 Ie-
PEeCeYeHusI M BOCIIOJIB30BATHCS 3aiadeit 425.)
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458 (IIponosxenue). ChopMmysmpyiTe 1 TOKAXKU-
Te aHAJIOTUYHOE YTBEPXKACHUE JUISI 8HYMPEHHUX OOINX
KacaTeJIbHBIX.

459. JIBe OKpY>KHOCTH JIeXaT OJIHA BHE JPYTOi.
[TpoBenieHbl yeTbipe OOLIME KacaTesbHble (/IBE BHEII-
HUE U [IB€ BHYTpeHHHUE). BO3bMEM BHEUIHIOIO KacaTesIb-
HYIO ¥ OTPE30K HA HEH MEeX]y TOUKAMU KacaHUsl. DTOT
OTPE30K JCINTCS BHYTPEHHUMH KAaCaTEJIbHBIMUA HA TPH
yactu. Jlokaxure, 4TO JBE KpailHME YACTU PABHBI.
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24. OnucaHHasi OKPYKHOCTbD.
CepevHHBIE TE€PIIECHIVKYJISAPbI

460. [Tanb! e Toukn A u B. Paccmorpum BceBos-
MO>KHBIE OKPY>KHOCTH, TPOXOJSIIME 4Yepe3 00e TOYKU
A u B. Tie HaxofsITCsl UX LEHTPBI?

> Ecii1 okpyxHOCTb ¢ 1ieHTpoM O IPOXOAUT 4epes3
Toukun A u B, to paccrosiuusi OA u OB pasubl (kKak
paZMychl 3TOi OKPYXHOCTH). Kak Mbl 3HaeM, B 3TOM
ciyvyae Toyka O JIGKUT HAa CEPE/IMHHOM MEpIICH/MKY-
Jsipe k AB.

Hanpotus, mo6ass Touka O cepeJUHHOrO IMepIieH-
JIMKYyJisipa paBHoyjajieHa or A u B, w ecim nposecru
OKPY>XHOCTh ¢ 1ieHTpoM B O u paquycom OA, To oHa
mpoiaeT u yepes B.

[Mosty4aeTcst, 4TO IIEHTPBI OKPY>KHOCTEM, MPOXO/Isl-
mux yepes A 1 B, 3al0JIHSIIOT CepEAMHHBIA MepreH -
KyJisip k oTpe3ky AB. <

461. Yuurtesb 337aJ1 TaKylo 3ajJady: €CTb TPU KO-
sonua A, B, C; xax/Iplil )KUTeJb XOUT K OJmKaiiiemy.
HapucoBaTb, OTKyJa XOIST K KaKAOMY U3 KOJIOJLEB.
O/uH U3 1IKOJILHUKOB HAPMCOBAJI CEPEAUHHBIEC TIEPIICH-
JWKYJISIpBl K cTopoHam Tpeyronbinka ABC (cM. pu-
CYHOK) ¥ JyMaeT, KyJa ke XOZAST JIOJU U3 MaJIeHbKO-
TO TPEYToJIbHUKA B Cepe/UHe: C OHOI CTOPOHBI A UM
ommxe, yeM C; ¢ apyroii cToponsl, B um Gmimke, deMm
A. Haxonen, C um Onmke, uem B. Kak sxe Tak MOxer
ObiTb? B uéM ommbKa B €ro paccykieHusix?

> Paccyx/JieHust ero npaBWiIbHbI, HO O3HAYAIOT BCE-
I'0 JIMIIb, YTO TAKOT'O TPEYr'OJIbHUKA HE CYLIECTBYET, TO
€CTh BCE TPU CEPEAMHHBIX TEPIEHINKYJISIpA MepeceKa-
IOTCSI B OJJTHOM TOUKE. <]

To »xe camoe MOXXHO CKa3aTh ¥ HEMHOI'O MHAYE:

462. [1an tpeyrojibiuk ABC. CepejuHHbIE NEPIICH-
TMKyJsipel K ctopoHaM AB n BC nepecekatorcst B TO4-
ke M. JlokakuTe, YTO CEepelVHHBINA MepHeHANKYJIISIP K
AC Taxoke mpoxoauT yepes M (Tak 4TO TpH CepeavH-
HBIX MEpHEHAUKYJISIpa MepPeceKaloTcsl B OAHON TOUKe).
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> [MockosibKy Touka M JI)KUT HA CEPEMHHOM TIEp-
nieHauKysipe K AB, oHa onuHaKkoBo yfaneHa ot A n B.
IMockoJsibky M JISKUT Ha Cepe/IMHHOM TEpPIeH/TUKYJIsl-
pe k BC, ona omunakoBo ynasiena ot B u C. Boixoaur,
YTO OHA OJIMHAKOBO Y/lajieHa OT BceX TpEx touek A, B
u C. 3HAYUT, OHA JISKUT HA CCPEJMHHOM MEPIICH/IMKY-
Jspe Kk AC, 4To 1 TpeGOBAJIOCh JTOKa3aTh. <l

463. lan TtpeyroyibHuK. Kak mOCTpOMTH OKpYyXk-
HOCTb, TTPOXO/ISIIIYIO Yepe3 ero BeplINHBI?

> YciioBUe 2TOM 3a]a4u MOXKHO 1epedopMy/IuBaTh
TaK: HAM HAJI0 HAWTU TOYKY, HAXOJSIIYIOCSI HA OJMHA-
KOBOM PACCTOSTHUM OT BEpIIMH TPEyroJjibHWKa (IIEHTP
WICKOMOI1 OKpPYXXHOCTH). MBI BHJEIH, YTO ISl 3TOTO
HAJI0 TIOCTPOUTH CePEeTMHHbBIC TIEPIICHIUKYJISIPHI K IBYM
CTOPOHAM M HalTH TOUKY UX IMepecedeHus. (OTa TOUKa
OKaXETCST M HAa TPETheM CEPEAMHHOM MEePHEHANKYJIS-
pe.) <

He moxker jm Tax CJIy4YUTCs, YTO CEPCAVHHBLIC MEPIICH-
JWKYJISIpbl He mepecekyTces? Ecim oM mapasuiesibHbl, TO B
CTOPOHBI, KOTOPBIM OHM NEPNEHAMUKYJISIPHbI, NIEPIEHUKYJISP-
HbI JIByM IapaJiJICJIbHbIM IIPSMbIM. HpI/I OTOM OHU NPOXOAAT
yepes 00110 TOUKY (BEPLIMHY TPEYTOJIbHUKA), IOITOMY HpPO-
JIOJDKAIOT IPYT JIpyTra, 4ero ObITh He MOXET (BEpIUMHBI Tpe-
YIOJIbHUKA HE MOTYT JIeXKaThb Ha OJJHOI MPSIMOIA).

464. MoryT s [IBe pa3Hble OKPY>KHOCTH Tiepece-
KaTbCsl B TPEX TOUKaX?

> Ilycrb /1Be OKpPY’KHOCTH UMEIOT TPU OOLIME TOY-
ku A, B m C. Torma neHtp moOoi U3 HUX MOXKHO
MOCTPOUTH KAK TEPECEUCHUE CEPETMHHBIX MEPIEH/TUKY-
JisipoB Kk AB u x AC, TO eCTb IIEHTPbI COBIA/AIOT. A
€CJIM Y JIBYX OKPY>KHOCTEH OOIIMI IIEHTP ¥ OHU UMEIOT
o0lLIyI0 TOUKY, TO y HUX OJIMHAKOB M pajuyc. <

OKpY>XHOCTb, HPOXO/ISIIYIO Yepe3 BepLIMHbI Tpe-
YTOJILHWKA, HA3BIBAIOT ONUCAHHOL BOKPYT 3TOTO Tpe-
YroJIbHAKA (@ TPEYTOJIbHUK HA3BIBAIOT 8NUCAHHbIM B
OKPY>XKHOCTB). [Ipenbiymas 3a1a4a ToBOPUT, 4TO Ta-
Kasl OKPY>XHOCTb TOJIbKO o7iHa. [To3TOMy MO>KHO roBo-
PUTD «OIMCaHHAs! BOKPYT TpeyroJibHuka ABC okpyx-
HOCTb», HE OIAcasiCh HEOJHO3HAYHOTO TOJIKOBAHUSI.
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465. JlaHa OKPY>XHOCTb, HO LIEHTP €€ He yKa3aH.
BoccTaHOBUTE 3TOT LEHTP NPU OMOIIY HUPKYJISI U JIN-
HEWKN.

> MpbI yxXe 3HaeM, Kak HOCTPOUTb OKpPY>KHOCTb,
MIPOXO/SIIYIO Yepe3 JaHHble TPU TOYKA — IIPU ITOM
MOCTPOCHUM CTPOUTCSI U e€ LeHTp. Tak 4To jocTaTtod-
HO B3SITh JIIOObIC TPU TOUKU OKPY>KHOCTH U BBITIOJHUTH
9TO MOCTpoeHue. <

466. Moxer M paaMyC OIMCAHHOM OKOJIO Tpe-
YTOJIbHUKA OKPY>KHOCTU ObIThb Gosblie 1 MeTpa, eciu
BCE CTOPOHBI TPEYIOJIbHUKA HE IPEBOCXOAST 1 caHTu-
MeTpa?

D> 3amady JIETKO PEIUNTh, €CJIH INepedOopMyInpo-
BaTh €€ TaK: MOXKHO JIX BIIMCATb B OKPYXHOCTb OOJIbLLIO-
ro pajuyca MajieHbKuii TpeyrosbHuk? KoHeyHo, MOx-
HO: BO3bMEM Ha HEll TPy OJIM3KMUE TOUYKU U OOBSIBUM MX
BEepLIMHAMU TPEYToJIbHUKA. <

467. Bepumnsl Tpeyroasunka ABC nexat Ha ok-
pyxkHoctH. brccektpuca yrima A mepecekaeT STy OK-
Py>HOCTb B Touke M . Jlokaxure, 4To Touka M jexur
Ha CepeMHHOM IepIeHANKyspe K ctopone BC.

> BuccekTtpuca JenMT yros Ha JBa PaBHBIX BIH-
CaHHBIX yIJIa, KOTOPBIE, CJICI0BATEJILHO, OMMPAIOTCS HA
pasuble gyru. Ciiegosatrelibuo, xopast MB u MC pas-
Hbl. [losToMy TOuka M onvHaKkoBO yianeHa oT Toyek B
u C, TO ecTh JIGKUT Ha CEPE/IMHHOM IEepIICHIUKYJIsIpe
k cropoHe BC. <

YTBCp)K,HCHI/Ie STOM 3aJa4d MOXXHO IpOYEeCThb TaK: CEpe-
JVHHBIN NEPIEH/INKYJISIP K CTOPOHE TPEYroJIbHMKA U OMCCEK-
TpHrCa MPOTUBOJIEXKAIIETO €U yTIJIa NEPECEKAI0TCs Ha ONUCaH-
HOH BOKPYI' TpE€YTr'OJIbHUKAa OKPY>KHOCTHU.

468. JlokaxwuTe, 9YTO TPHU BHICOTHI OCTPOYTOJHLHOTO
TPEYTIOJIbHUAKA [EPECEKAIOTCSI B OAHOM TOYKE.

> [IpoBeaém yepes Kax/1ylo BepLIMHY TPEYTrOJIbHU-
Ka MpsiMyI0, MapauIe/IbHYIO IIPOTUBOIOJIONKHON CTOPO-
He. OOpasyloTcsl Tpu TMapaJijiesiorpaMMa, KaKIbli W3
KOTOpBIX pa3pe3aH Ha JIBa TPEYroJbHMKA, PAaBHBIX HC-
XOJHOMY. JIerko 3aMeTuTh, YTO BBICOTHI ICXO/THOTO Tpe-
YTOJIbHUKA SIBJISIIOTCSI CEPeIMHHBIMU TIEPIICHANKYJIsIpa-
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MU B [10JIy YMBLIEMCSI OOJIBILIOM TPEYTOJIbHUKE, U 1103TO-
My HepeceKaloTcsl B OHOI TouKe (LIEHTPe OKPY>KHOCTH,
OIKCAHHON OKOJIO 0OJIBIIOIO TPEYIOJIbHUKA). <]

Orta 3a/aua HaM y’ke BCTpevaslach paHblle (3agada 419).

Emé HeckoJIbKO 3ama4

469. YTo MOXHO CKa3aTh O TPEYTOJIbHUKE, €CIU
LIEHTP OIMCAHHOI OKOJIO HEr0 OKPY>KHOCTH JIEXKWUT Ha
OJHOW M3 cTOpoH? [JlJIl KaKuX TPEYroJIbHUKOB LIEHTP
OIMCAHHON OKPY>XXHOCTH JIEKUT BHE TPEYrOJIbHUKA, a
JUISl KAKUX — BHYTpH?

470. Iokaxure, 4TO [JIs1 NPSMOYTOJILHOIO Tpe-
YTOJIbHAKA PAJUyC OINUCAHHOW OKPYXXHOCTU PaBEH IIO-
JIOBMHE T'MIIOTEHY3bI.

471. Ha runorenyse BC npsiMOyrosbHOro Tpe-
yronbuuka ABC nocrpoen kBaapar ¢ unentpom B O.
Haiipure yron OAB.

472. Tpu oxkpyxHocTd paauyca 1 ¢ LieHTpaMu B
tToukax A, B, C npoxoust uepes oaHy Touky. Haiinure
paanyc OKpY>KHOCTH, OITCAHHOM OKOJIO TPEyroJIbHUKA
ABC.

473 (Ilponosvkenue). Ilycrs P, Q, R — tpu apy-
TMX TOUKM MepecedeHus 3TUX OKpY>kHocTei. Haiiure
paayc OKPY>KHOCTH, OIMUCAHHONM OKOJIO TPEyroJbHUKA
PQR.

474. Ha croponax AB, BC u AC ocTpoyrosibHo-
ro tpeyroyibiuka ABC B3satel Touku K, L, M (coot-
BETCTBEHHO). JIOKOKHUTE, YTO OKPYHKHOCTU, OIUCAHHBIC
okoJio TpeyroJibinkos AKM, BKL v CLM , npoxousit
Yyepes3 OJIHY TOUKY.
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25. BrnmcaHHasi OKPY>KHOCTb.
buccekTpuchbl

475. Hdan yroJ. Ile MOXeT HaxOIUTbCS LIEHTP
OKDYXHOCTH, €CJI 3Ta OKPY>KHOCTb KacaeTcsi 00eHx
CTOpOH yrJ1a?

D> Eciii OKpy»HOCTb KacaeTcsl IPSIMOI, TO €€ pau-
yC, IPOBEJEHHDIN B TOUKY KacaHusl, SIBJISIETCSl KPaTyaii-
LIMM PACCTOSIHUEM /0 LPSIMON. 3HAYUT, LIEHTP OKPYX-
HOCTH, KAacalolelCsl CTOPOH YIJIa, OAMHAKOBO YIAaJIEH
OT 3TUX CTOPOH M MOTOMY JIEXHUT Ha OMCCEKTpUCE
yriaa. <

476. B tpeyrosnbauke ABC Guccektpuchl yrijioB A
u B mepecekatorcst B Touke M. [lokaxwure, 4To Oumc-
cektpuca yriia C TakKe mpoxoJuT yepes Touky M.

> Toukwu, snexxamue Ha OMCCEKTpHCE YIJIa, OJMHA-
KOBO yJaJICHbI OT €ro CTOPOH. 3HauuT, Touka M oauHa-
KOBO ynajieHa or cropoH AB u AC (néxa Ha Ouccek-
Tpuce yriia A), a Taxxe ot cropod AB u BC (siéxa Ha
OuccekTpuce yria B). [105ToMy OHa OTMHAKOBO y/iaJie-
Ha OT BCeX TPEX CTOPOH, U, CJIEJOBATENILHO, JIGKUT U
Ha Ouccektpuce yriaa C. <

Takum o0pa3zom, OMCCEKTPUCHI TPEX YTJIOB Tpe-

H YTOJIbHUKA TIEPECEKAIOTCSI B OJTHOM TOYKE.

477. Hdan tpeyroJibHuk. [locTpoiiTe OKpy>KHOCTb,
JIeXalllyl0 BHYTPH HEro M Kacalollylocsl BceX TPEX ero
CTOPOH.

> LleHTp 3TO#l OKPY>KHOCTH OIMHAKOBO yJAJEH OT
CTOPOH TPEYTroJIbHMKA (HAa PAacCTOSHUE, PABHOE PaJny-
CYy OKPY>KHOCTH) 1 TIOTOMY JIEKUT B TOUKE MEPECEUEHHUS
ouccekTpuc TpeyroJjibHuKa. Kak crponts OucceKTpucsl,
MbI 3HaeM. <
OKpY>KHOCTbD, JIe)Kallasi BHyTpY TPEYTOJIbHUKA U
Kacalolasicss TpEX ero CTOPOH, Ha3bIBACTCSI 6NUCAH-
HOU B TPEYroJIkHUK. (A TIPO TPEyroOJILHUK TOBOPST,
4YTO OH ONUCAH BOKPYI' DTOH OKPY>KHOCTH.)
478. OKpy>XHOCTb BIIUCAHA B TPEYTOJBHUK CO CTO-
poHamu a, b, c. Haiture JJIHHBI OTPE3KOB, HA KOTOPBIE
TOUKHM KacCaHWs JIEJIAT CTOPOHbLI 5TOI'0 TPEYIOJIbHUKA.
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D> 34ech 1OHAJ00UTCsI HEMHOrO anreopel. Cpenun
STUX OTPE3KOB €CTh TPU Hapbl paBHbIX. OGO3HAUMM UX
IJHBbL X, y U z. [ojryyuM cucreMy ypaBHEHHUIA:

xX+y=a,
x+z=Db,
yt+z=c

Cuioskum Bee Tpu ypashenus: 2x+2y+2z = a+b+c,
orkyga x +y + z = (a + b + c¢)/2. Bouuras
U3 TIOTYy4YEeHHOIO PABEHCTBA TPH JAHHBIX, MOJTyYaeM,
uro z = (b+c¢c—a)/2, y = (a+ ¢ — b)/2,
x=(a+b—-0)/2. <

479. [an tpeyronsuuk ABC. Tlocrpoiire oKpysK-
HOCTb, Kacalolyiocst cTopons! BC 1 IpoioKe it cTo-
pon AB n AC 3a toukn B u C.

> LleHTp 5TO#l OKPY>KHOCTHU JIEKUT Ha OUCCEKTPU-
ce yrma A, a Takxe Ha OMCCEKTPUCAX BHEIIHHUX YIJIOB
TpeyroJibHuKa B BepumHax B u C, Tak 4TO JOCTATOYHO
MOCTPOUTD TU OUCCEKTPUCHL. <]

OKpY>KHOCTb, MOCTPOCHHYIO B NPEABLAYIICH 3a-
Jaye, Ha3bIBAIOT BHEGNUCAHHOL OKPYXXHOCTBIO Tpe-
yrosbHUKa. Takux OKpy»HOCTel Tpu.

Kpome Toro, Haum paccyxieHus MOKa3bIBalOT,
YTO OMCCEKTpHCAa BHYTPEHHOI'O YIJIa TPEYrOJIbHUKA U
ABe OUCCEKTPUCHI [BYX JPYIUX BHELIHUX €0 YIJIOB
NEPECEKAIOTCs B OJHOI TOUKE.

Emeé HeckoJIbKO 3aaau

480. Jloxaxxure, YTO TOUKA IIEPECEUCHUSs] BHEIIHUX
KacaTeJIbHBIX K Mape OKPY)KHOCTEHl JIEKUT Ha INPSIMOii,
COEJJVHSIONICH LIEHTPBI OKPY>KHOCTEH. JIoKaKHUTE TO ke
camMoe ISl BHYTPEHHUX KacaTeJIbHBIX.

481. CropoHbl TpeyroJibHUKa paBHbl @, b u c. Haii-
JWUTE OTPE3KM, HA KOTOPBIE JCJUT CTOPOHY C TOYKA Ka-
CaHMSI DTOM CTOPOHLI C BHEBIIMCAHHOM OKPY>KHOCTBIO.

482. Ha cTopoHe TpeyroJibHUKa OTMEUEHBI IBE TOU-
KI: TOYKA KaCaHWs! CO BIIMCAHHON OKPY>KHOCTBIO U TOY-
Ka KacaHWsl C BHEBIIMCAHHON OKPY>XKHOCTbIO. OHM JIeJISAT

144



STy CTOPOHY Ha TpW OTpeska. Jlokaxure, 4To 1Ba W3
ITHUX OTPE3KOB PaBHBI.

483. brccekTpuChl BCEX YETHIPEX YIJIOB BHIITYKJIOTO
YeThIPEXYToJIbHUKA €O cTopoHamu a, b, ¢ u d (me-
PEUUCIICHHBIMY B TIOPSIIKE 00XO0Ja IO 4YacoBO# CTpel-
Ke) IlepeceKaloTcsl B OJHON Touke. [lokaxkure, 4TO
a+c=b+d.

484. JlokaxxuTe, YTO OTPE30K, COCAUHSIONIUIA 11€H-
TPBI /IByX BHEBIIMCAHHBIX OKPYXXHOCTEH TPEyTroJIbHUKA,
IIPOXOAUT YEPEe3 OJIHY U3 €r0 BEPILUKH.

485. JTokaxxute, 4TO B JIIOOOM TPEYTOJIbHUKE LIEHTP
OJIHOI M3 BHEBIMCAHHBIX OKPY>KHOCTEH, IIEHTP BIUCAH-
HOI OKPY>»XHOCTH ¥ KaKHE-TO JIBE BEPUIMHBI TPEYTOJIb-
HUKA JIeXKaT Ha OTHOW OKPY>XKHOCTH.
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26. BrmcaHHbIe W ONMCAHHbIE
YeThIPEXYTOJIbHUKH

Bokpyr J11000ro TpeyroJibHUKa MOXHO OIHCATh
OKPYXHOCTb; B JII0OOI1 TPEYTrOJIbHUK MOXHO BIIMCAThb
OKPYXHOCTb.

Jl1s1 4eThIPEXYTOJIbHUKOB 3TO HE TaK: JJISl TOrO,
4TOOBI BOKPYT' YETHIPEXYTOJIbHUKA MOKHO OBLJIO OIH-
caTh OKPY>XHOCTb, HEOOXOAUMO U I0OCTATOUHO, YTOOBI
CYMMBbI TIPOTUBOIIOJIOKHBIX YTIJIOB ObLIM paBHbI 180°.

JL1s1 TOro, 4ToObl B BBILYKJIbIA YETHIPEXYTOJIbHUK
MOXHO OBUIO BIHMCATb OKPY>KHOCTb, HEOOXOJUMO U
JIOCTaTOYHO, YTOObI CyMMbl IPOTUBOIOJIOKHBIX CTO-
POH OBUTM PaBHBI APYT APYTY.

OTH U POJCTBEHHbBIE (PAKTBI COCTABIISIIOT COZlEpXkKa-
HUE 3aJ1a4 JIAHHOTO pasfeJa.

486. JlokaxxuTe, YTO €CJIM BEPIIMHBI YETHIPEXYTOJIb-
HUKa JIeXaT Ha OKPYXXHOCTU, TO CYMMBI NPOTHBOIIO-
JIOKHBIX yIJIOB paBHbI 180°.

> OT0 yxe 00Cy)/1a10Ch B 3a/1aue 399: BIUCAHHBII

YT'OJI paBEH IIOJIOBUHE NYI', HAa KOTOPYIO OH OIIUPACTCA;
IIPOTUBOIOJIOKHDBIC YIJIbI qupréXyF OJIbHUKa OIINparoT-

-+ = 180° Csl Ha JIyI'M, COCTABJISIONME B CyMME 1OJIHYIO OKPYK-
B+ o =180°

HoCTh (360°). <

487. Jlokaxxure, 4TO €CJIA OKPYKHOCTb KacaeTCsi
BCEX UETHIPEX CTOPOH YETHIPEXYTOJbHUKA, TO CYyMMbI
€ro IPOTUBOIOJIOKHBIX CTOPOH PABHBI.

Jlpyrumu cjioBaMu, IPOBE/Isl YEThIPE KACaTEsIbHBIE K OK-
PY’KHOCTH, MbI [10J1y4a€M YETBIPEXYTOJIbHUK, B KOTOPOM CyM-
MbI IIPOTUBOIOJIOKHBIX CTOPOH PaBHBI.

> Bocnosp3oBaBimch 3a7aueit 425 (paBeHCTBO Ka-
caTeJIbHbIX K OKPY>KHOCTH, IIPOBEJAEHHBIX U3 OJTHON TOY-
KHU), MOXKHO HAWTH HA PUCYHKE YETbIPE Iapbl PABHbIX
oTpe3koB. Tereps BUAHO, UTO CyMMa JBYyX MPOTHUBOIO-
JIOXHBIX CTOPOH (JTI000# Maphl) BKJIOYAaeT B ceDs Bce
5TU YeThIpE OTpe3Ka MO OJHOMY pazy. <

488. [lpoBeaéM OKpY>KHOCTh 4yepe3 BepiMHbl A, B
u C uerbipéxyroyibhuka ABCD. Jlokaxurte, 4To eciu
Touka D okaszajach BHE OKPY>KHOCTH, TO CyMMa yIJIOB
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B u D wmenbuie 180°, a cymma yrjioB A u C GoJiblie
180°. [lokaxkute, 4TO ecnu Touka D TmomagaeT BHYTpb
3TOM OKPY)XHOCTH (KaK Ha PUCYHKE), TO CyMMa YIJIOB
B u D 6osbuie 180°, a cymma yrioB A u C MeHblie
180°.

> Ilpexze Bcero 3aMeTHM, YTO CyMMa BCEX YeTbl-
péx yrioB paBHa 360°. [TosToMy eciu cymma oHO# ma-
pbl yriioB Oosibiie 180°, TO CymMMa BTOPO#i 1apbl MEHb-
1ie, 1 Ha00OpOT.

ITycts Touka D okasajlach BHE OKpy>KHocTU. UTo
CJLy4UTCS C YIJIaMU YEThIPEXYTOJIbHUKA, €CJIU 3aMEHUTD
e€ Ha Touky D’ (Jiexalryio Ha OKpPYXKHOCTH U BHYTPH
4eTBIPEXYroJibHUKA)? Yrosl B, ecrecTBeHHO, He u3Me-
Hutcst. Yto mpomsoiséT ¢ yrioMm D, scHO He cpa3sy,
Ho BOT yrjiibl A 1 C, Kak BUAHO U3 PUCYHKA, YMEHb-
marcst. (A ciiegoBaresibHO, D yBeJIMUUTCS, OCKOJIbKY
CyMMa BCeX yIJIOB HEM3MEHHO paBHa 360°.) Y HOBOTO
ueThipéxyrosibinka ABCD’ cyMMBbI TIPOTHBOIIOJIOXKHBIX
yrios pasubl 180°. CiieroBaTesibHO, y CTaporo cymma
yrinoB B u D 6puta menbiie 180°, a cymma yriioB A u
C o6buta GoJbite 180°.

COBEpILEHHO TaK e MOXXHO paccyx/aTb JJIsl CJIy-
yasi, Korga Touka D okas3anach BHYTPU UETBHIPEXYTOMb-
uuka. Hajgo Tosibko 3amenuth €€ Ha Touky D’ ma
OKDYXHOCTH TaK, 4ToObl yriibl A 1 C yBeJIMYUIIUCh.
(Tonutcs He Mo0Gast TOUKA OKPY>KHOCTU: HY>KHO B3SITh
D’ BHYTpH yIia, ABJISIONETOCS BEPTHKAIBHBIM K YTy
D) «

489. Jlokaxxute, YTO €CJIM CyMMBI IIPOTUBOIIOJIOXK-
HBIX YIJIOB YETBIPEXYTOJibHUKA paBHbI 180°, TO BOKpyr
HEro MOXXHO OMHCATh OKPY>KHOCTb.

> DTO JIETKO cJielyeT U3 MpeIblAyILEi 3ajauu: el
MBI TTPOBEIEM OKPY>KHOCTD Y€pe3 TPH €ro BEPIIMHBI, TO
yeTBEPTast Ha He€ MonaJeT. B camom Jerne, oHa He Mo-
KET ObITh HU BHYTPH, HU BHE OKPY>KHOCTH, TOCKOJIBKY
B 3TOM CJIyYae CyMMa MPOTHUBOIOJIOXKHBIX YIJIOB OyAeT
MeHblIe i 6osbire 180°. <

490. BbIMyKJIBI YETBIPEXYTOJIBHUK HUMEET CTOPO-
Hbl @, b, ¢ u d (TepednciieHbl 0 YACOBOM CTpPEJIKE).
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OKpy>XHOCTb Kacaercsi CropoH a, b u c. Jlokaxure,
YTO €CJIM CTOpPoHa d He UMEET OOIIMX TOUYEK C OKPYK-
HOCTBIO, TO @ + ¢ > b + d. JIokaxkute, 4TO €ClIA CTO-
poHa d mepecekaeT OKpYXXHOCTb, TO @ + ¢ < b+ d.

D> Ota 3a/ja4a pellaeTcst UyTh OoJiee CIOXKHO, 4eM
TIpeabIIyIasl, HO IMOXOXUM CIIOCOOOM: MbI U3MEHSIEM
YETbIPEXYTOJIbHUK TaK, 4YTOObl BCE 4YEThIPE CTOPOHBI
CTaJIA KAacaTbhCsl OKPY>KHOCTU, U CPABHUBAEM W3MEHEH-
HBIA C UCXO/IHBIM.

[lycts cropona d He uMeer ODLMX TOYEK C OKPYXK-
HocTblo. [lo/iBMHEM e€ B HallpaBJIEHUH IIEHTpa TaK, 4To-
Obl OHa KOCHYJIaCh OKPYHOCTU. Kak U3MeHSITCSI IJIMHbI
ctopoH? CTOpPOHBl @ U C, €CTECTBEHHO, YKOPOTSITCSI.
06o3HaYMM KX HOBble JyiMHbL Yyepe3 a' u ¢’. CropoHa
b He w3MeHMTCsl, TAaK 4TO €€ HOBas [yHa b’ paBHa
npexxHent aumHe b. YTto mpomsoinér co croponoit d?
OTO 3aBUCUT OT CHUTYyalluM: HOBasl JJIMHA (0003HAYUM
€€ d’) Moxer ObITb U MeHbllE, U OoJiblie cTapoil. Hac
MHTEpPECYeT COOTHOIIeHUE Mexay a +cu b + d.

Mol 3Haem, uto @’ + ¢’ = b’ + d’. Tlocmorpum, Ha-
CKOJIBKO YMEHBIIMINCh @ 4 ¢ 1 b+ d nipum mepexoe oT
HCXO/THOTO YETBIPEXYTOJIbHUKA K HOBOMY (CO IITpUXa-
mu). Cymma @+ ¢ yMeHbIIUJIach Ha BEJIMUMHY, PAaBHYIO
CyMMe JIByX IPOTHUBOIIOJIOXKHBIX CTOPOH 3alUTPUXOBAH-
HOro ueTbipéxyroyibHuka. Cymma b + d ymeHblimiach
Ha d — d’ (nockosibky b = b'). (B 3aBucumocru or
sHaka d — d’ 5TO yMeHbllleHrE MOXET ObITh U yBEJIH-
YeHHeEM. )

Ocrasioch 3aMeTUTh, 4YTO [UJIsl JIIOOOrO YeThIPEX-
YIOJIbHUKA Pa3HOCTDb JIBYX €0 CTOPOH MEHbLIE CyMMbl
JBYyX JIpyrux cTopoH. B camom pnene, eciu p,q, v, s
— €ro CTOpOHBl, TO p — g < F 4+ S, HOCKOJIbKY
p < g+ ¥ + s (KHEPaBEHCTBO YETHIPEXYTOJILHUKAY).
Wtak, cymMa NPOTUBOIIOJIOKHBIX CTOPOH d U C YMEHb-
mumjach 00JbLIE, YEM CyMMa IPOTHUBOIIOJIOXKHBIX CTO-
pou b + d, nociie 4ero 3t CymMmbl CpaBHsUIUCh. [lo-
ATOMY MCXOAHO Oblo a +c > b+ d.

Bropast wactp 3amaun (4to Oyner, ecnu d mepece-
KaeT OKPY>KHOCTb) PEIIAeTCsl TOUHO TaK e: HaJl0 OTO-
JIBUHYTh CTOPOHY d Tak, 4TOOBI OHA CTAJla KACATHCS
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OKDY>HOCTU, U CPaBHUTL CTapblii U HOBbIA YETHIPEX-
YTOJIbHUKU. <

491. JlokaXuTe, YTO €CJI B BBITYKJIOM YETBIPEX-
YTOJIBHUKE CyMMBI IIPOTHBOIIOJIOKHBIX CTOPOH PaBHBI,
TO B HETO MOXKHO BIIUCATh OKPYXKHOCTB.

(Eciv B NIapHUPHBIIA YETHIPEXYTOJILHUK HEJIb3SI BIIU-
CaTb OKPY’KHOCTb, TO U3MEHEHHE YIJIOB HE IIOMOXKET.)

> CJieacTBUE NIPEABIAYIIEH 3a/1a41: BIIMILEM OKPYX-
HOCTh TaK, 4TOObI OHa Kacanach TpEX cTopoH. Torma
4yeTBEPTasl CTOPOHA TaKXe 00s3aHAa KOCHYTBhCS OKPYX-
HOCTHU: MHAYe M0 TMpeblIylIeil 3a/1a4e CyMMbl IPOTHUBO-
IIOJIOXKHBIX CTOPOH OyJyT HE PaBHBL. <]

YCJ10BUE BBITYKJIOCTH CYIIECTBEHHO: MOKHO HApHUCOBAaTh
HEBBIYKJIbI UYETBIPEXYTOJIbHUK C JIBYMsI PaBHBIMU INapaMu
CTOPOH. B HEM CyMMbl IPOTUBOIOJIOXKHBIX CTOPOH, KOHEYHO,
PaBHBI, HO BNMCATh B HEro OKPY’KHOCTh HeJIb3sl (J1ake TPEX
CTOPOH O/IHOBPEMEHHO OHA KacaTbCsl HE MOXET).

Msl fokazaiu copMyJMpOBaHHbIE B Havyaje pasjesia
YTBEPK/ICHUSI O «HEOOXOAMMBIX M JOCTATOUHBIX» YCJIOBUSIX.
Hazmo ToJsibko OOBSICHUTH, KaK MAaTEMATHKU MMOHUMAIOT CJIOBA
«HEOOXOJMMOCTb» U «JI0CTaTOYHOCTh». HaBepHoe, Bbl 3HaeTe
MPU3HAK JEJIMMOCTH 1IEJI0r0 uKcia Ha 9: cymma uudp 1emr-
cs1 Ha 9. DTOT NpPU3HAK COZICPYKUT /1B YTBEPIKCHUS:

(1) Ecmm umncno penutest Ha 9, To ero cymma 1uop Je-
JuTCst Ha 9.

(2) Ecnu cymma nugp uucia Jejmdrcess Ha 9, To U caMo
YUCJIO ACJUTCS Ha 9.

[lepBoe yTBepkacHEe (POPMYJIMPYIOT TaK: JUIsl TOTO, YTO-
OBl 4YKCJIO JIeTMIOCh HAa 9, HeobX00umo, 9TOObI CyMMa €ro
uudp nesmiach Ha 9. A BTOpoe Tak: AJIsl TOTO, YTOOBI YM-
CJI0 JeJIWIIOCh HA 9, docmamoyHo, 4Tobbl cymma ero uudp
JleJiiiach Ha 9.

JpyruMul cI0BaMu: JI€JIUMOCTh CyMMbI LU(p Ha 9 sBiIS-
ercst HeOOXOOUMbIM yCiogueM AeMMOCTH vnciia Ha 9 (nep-
BOE YTBEPK/IEHNE), a TAKKe 0OCMAMOUHbIM YCIIO8UEM JIeT-
MOCTH 4McJia Ha 9 (BTOpOe yTBEPXK/CHUE).

EwE€ ropopst Tak: «4uCJIO AEIUTCSI HA 9 TOrJa U TOJILKO
Torza (BapuUaHT: B TOM U TOJILKO TOM CJIydae), KOrjla CymMMa
ero mudp aenutcst Ha 9». [Ipu >TOM €JI0BO «TOrAa» (KB TOM
CJIy4yae») COOTBETCTBYET YTBEPXK/ICHUIO (2), a CJIOBA «TOJILKO
TOrJa» (KTOJIbKO B TOM CJIyyae») COOTBETCTBYIOT YTBEepx/e-
auio (1).
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Bo3Bpaiuasicb K HalllM UYeThIPEXYTOJIbHUKAM: PABEHCTBO
CYMM IPOTHUBOIIOJIO’KHBIX CTOPOH Heobxo0umo u docmamou-
HO JJIs1 TOro, 4TOOBI B BbIl'[yKJ'IbII‘/‘I ‘{CTpréXyFOI[bHI/IK MOXKHO
ObUIO BIUCATH OKPYXHOCTb. Heobxooumocmp: eciim MOXHO
BIIUCAaThb OKPYKHOCTb, TO CyMMbI IIPOTUBOIIOJIOXKHBIX CTOPOH
PaBHBbI. ﬂocmamotmocmb: €CJI1 CYMMbI IIPOTUBOIIOJIOXKHBIX
CTOPOH paBHbI, TO MOXXHO BIIMCATh.

492. JlokaXuTe, 4TO BOKDPYT BBIIYKJIOIO YETBIPEX-
yroJibirika ABCD MOXHO orucath OKpY»HOCTb B TOM
U TOJIbKO TOM cilyyae, korza cropona CD Buana u3
Touek A M B mopx omHUM M TeM ke yTIIOM.

> Eciu okpy»XHOCTb OIUCATh MOXKHO, TO YTJIbI, TTOJ]
koTopbiMu Bu/iHA cTropoHa CD u3 touek A u B, siBiist-
I0TCsl BIMCAHHBIMU YIJIAMK, OIMPAIOIIMMHUCS HA OJ(HY
JyTy, ¥ TIOTOMY paBHbL. HaoGopoT: MycTh 3TH YIJIbI
paBubl. [IpoBeném okpyskHocTh uepe3 Touku A, C u
D. Torga touka B moman€r Ha Ty ke OKpPYXHOCTh. B
CaMoM JieJie, U3 TOYeK BHe OKpy>kHocTH orpesok CD
BU/ICH O/l MEHBIIMM YTJIOM, YeM u3 Touek ayru CAD,
a U3 TOYeK BHYTpH — MoJ 66nbumM (3a1aua 405). <

493. Jlokaxxute, U4TO €CJIM B BBILYKJIOM YETbIPEX-
yroJibiike ABCD cymma yrioB A u C pasha 180°,
To cropoHa CD Bujna u3 rouek A u B 110/ 0/iMHAKO-
BBIMU YTJIaMU.

> OueBuHAST KOMOMHAIS MIPEIBIIYIINX 3a0a4. <]

WHTepecHO TO, YTO B TaKoi (hOPMYJIMPOBKE HET HU CJIOBA
0 KaKHX ObI TO HU OBLJIO OKPY>KHOCTSIX, @ PEILIEHUE CyIIeCTBEH-
HO MCIIOJIb3YET BCIIOMOIATE/IbHYIO OKPYKHOCTD. !

Emé HeckoJIbKO 3aja4

494. Kenas y3HaTh, AenuTcs Jid yucio 1233 Ha 9,
Mama Beryncnuiaa cymmy ero mudpp 14+2+3+3 =9,
3aMETUJIA, YTO OHA JIEJIUTCS Ha 9 U 3aKIII0YUIIA, YTO Ca-
MO YMCJIO TOXE AeJmTcs Ha 9. Kakoii 4acThIo npusHaka
JISJIMMOCTH HAa 9 oHa BocmoJib3oBaach: (1) mam (2)?

191y 3amauy MOXHO Takoke PENIMTH ¢ MOMONIBIO MOJOGHBIX Tpe-
YTOJILHUKOB; O KOTOpPBIX ToBOpUTCs B riaBe 29. Ecm O — Touka
fepecedeHnst IPOTUBONOJIOKHBIX cTopoH BC n AD, 10 TpeyrojibHu-
k1 OAB n OCD mopoGusl, nostomy OB : OD = OA : OC u Tpe-
yrosbauku OAC u OBD toxe nono6usl, tak uro ZOCA = ZODB.
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“Kenas y3nars, gesmrcst i uncjo 1236 va 9, Kosist
BBIYMCIAT cymMmy ero mudp 1+ 2+ 3 + 6 = 12, 3ame-
THJI, 4TO OHA HE JIEJIUTCS Ha 9 M 3aKJII0YWII, YTO CaMo
YUCJIO TOXKE He JejuTcs Ha 9. Kakoii yacTblo IIpu3HaKa
JIeJIMMOCTU Ha 9 oH BocroJibzoBajicst: (1) nmu (2)?

495. TIpoheccop MaTEMATHKU U JOMa MOJIb3yeTCs
HAay4YHON TEPMHHOJIOTHEI: OHAa TOBOPHUT CBOEMY CBIHY
Bace, yTo noJsiyyeHue nocjieJHUM HSTEPKU 3a YETBEPTh
SIBJISIETCSI HEOOXOOUMbIM YCJIOBUEM 1IPUOOPETEHUS! Be-
Jlocuriesia. A TIPUBBIKIIMI K TakoMy oOpaiieHuio Bacs
CIyniaeT U aymaer npo cedsi: «Bot ecsm Obl 9TO ObLIO
docmamouHbIM YCJIOBHEM, TO CTOMJIO Obl MOCTapaTh-
cst». UTO OHM MMEIOT B BUY, €CJIU CKa3aThb MO-IIPOCTO-
my?

496. B yetbipéxyroabauke ABCD npa mpoTHBO-

HOJIOXKHBIX yria B u D upsmble. [lokaxute, 4TO
/DAC = ZDBC.

497. B ocrpoyrosibiom Tpeyrodibhrike ABC mipo-
Besienbl Bbicothl AK u BL, nepecekaioniyecst B TOYKe
O. (Bbicora coe/iMHSIET BEPIIMHY TPEYTroJIbHUKA C TOY-
KO Ha TPOTHUBOIIOJIOKHON CTOPOHE W MEepPIEH TUKYJIsIp-
Ha 3Toli cropoHe.) [lokaxwure, uto Z/BLK = ZOCB.

498. Jlokaxure, 4TO JUISI OIMCAHHOI'O OKOJIO OK-
PY’KHOCTH IIECTHYTOJIbHUKA CO CTOpPOHaMH a, b, ¢, d,
e, [ (B mopsiike 00X0/a) BBIMOJTHSIETCSI PABEHCTBO:

a—b+c—d+e—f=0.

SIBnsieTcst M 3TO PaBEHCTBO HEOOXOAMMBIM YCIIOBHEM
JUISL TOTO, YTOOBI B BBITYKJIbIN LIECTHYTOJBHIK MOXHO
ObUIO BIUACATH OKPY>KHOCTB? & JIOCTATOUHBIM?

499. [saTUyroibHUK co CTOpoHamu &, b, ¢, d, e (rie-
PCUNCIICHHBIMH TI0 YacOBOM CTpEJIKE) BIHCAH B OKPYX-
HOCTh HEKOTOPOTo pajuyca. JlokaXuTe, YT0 MOXKHO T10-
CTPOMTH HISITUYTOJIBHUK CO CTOPOHAMHU 4, C, b, d, e (Tak-
K€ T0 YacoBO CTpeJIKe), BIMCAHHBINA B OKPY>KHOCTh
TOro >Ke paauyca. JloKaXuTe, YTO MOXKHO TOCTPOUTh
MATUYTOJLHUK CO CTOPOHAMU a, ¢, b, e, d , BriicaHHbIit
B OKPYXHOCTbH TOTO € Pajilyca.
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27. Ilaowagu

[Tiomwaas Gurypbl — HEOTPULIATEJBHOE YUCJIO.
PaBHble Gurypsl nmMeloT paBHble TIoman. Ecimm ¢u-
rypa paspe3aHa Ha 4acTd, TO e€ IUTOIaIb PaBHA CyM-
Me 1utomasel yacreit. [lnomans kBagpara co cropo-
HOH 1 NpUHMMAETCs 32 €IUHUILY IJIOA/IH.

Haspanue equHMIbI IUIOIIAU OLpENIENISIETCSl TEM, Kakasi
y Hac eauHMUA JJMHBL. CkaXkeM, €CJId Mbl U3MEpsSIEM [UIUHY
B METpax, TO ILIOLIA/b U3MEPSIETCsl B K8AOPAMHbIX Mempax
(omuH KBaJIpaTHBII METp — 3TO IUIOIIA/b KBajJpaTa CO CTO-
POHOI B OMH MeTp). VIMEHHO B KBa/IpaTHBIX MeTpax OObIY-
HO M3MEpSIOT IUIOLIA/b KBAPTUPBL. A, CKaXXeM, IIOBEPXHOCTb
03€p OOBIYHO M3MEpPSIOT B KBaJPaTHBIX KUJIOMeTpax (OAUH
KBa/IpaTHBIA KWJIOMETP — 9TO ILIOLIAJb KBaJpaTa CO CTO-
POHOIiA B O/IMH KWJIOMETD).

B reomerpuu yacTo OIycKaloT Ha3BaHUE €JUHULIbI U TOBO-
PSAT IPOCTO 00 OTpEe3Ke MJIMHOM 2 WM TPEYTOJIbHUKE IJI0Ma-
Abio 7/2, He yTouHsisi, naET Ji peub 00 OTpe3Ke /IJINHOM 2 cM
U TPeyToJIbHUKE TUTOMA/IbI0 7 /2 cM? WM 06 OTpe3Ke UIMHOM
2 KM U TPEYToJIbHUKE IIIOmaabio 7/2 kM2, (A aMepUKaHCKUe
IIKOJIBHMKYM MOTYT TIPE/ICTaBJISITh Ce0e OTPE3OK AJIMHOM 2 dy-
Ta U TPEYTOJIbHUK IJIONIA/IbI0 7 /2 KBaJpaTHBIX (yTa.)

500. Haiiaure nuiow@aib NpsIMOYIOJIbHUKA CO CTO-
ponamu 3 u 5.

D> Takoii IPsIMOYTOJIbHAK MOXHO paspesaTb Ha 15
eTMHIYHBIX KBaJpaToB, MOITOMY €ro IUIOIA/b paBHA
CyMMe IUIOIAJIEH ITUX KBaJpaToB, TO €CTh 15. <

501. CxoJbKO KBaIpaTHBIX CAHTUMETPOB B KBaIpaT-
HOM MeTpe?

> Ksazpar co cropoHoit B 1 METp MOXHO pas-
outb Ha 100 x 100 kBaJgparoB cOo CTOPOHOH 1 caHTH-
MeTp, MO3TOMY B OZTHOM KBaJIpaTHOM MeTpe MOMeEIaeT-
cs 100 - 100 = 10000 xBaspaTHBIX CAHTUMETPOB. <]

502. Haiijnure miowmaip NpsMOyrosibHUKA CO CTO-
poxamu 1/3 u 1/5.

>> Ecnyu eIuHUYHBIA KBaJpaT paspes3aTb Ha 3 4acTH
110 FOPU30HTAJIM U 5 YacTell 10 BEPTUKAJIU, TO KKAAs
YacTb KaK pa3 ¥ OyzeT NIPSIMOYTOJIbHUKOM CO CTOPOHa-
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mu 1/3 u 1/5. Beero uacreit 15, oHM paBHbI, 1109TOMY
TJTOmAAb KXo yact Oyaet 1/15. <

503. Haiiaure muiom@aap OpsIMOYrOJIbHUKA CO CTO-
ponamu 2/3 u 3/5.

> Takoil IpSMOYTOJILBHUK COCTaBJIEH U3 2 X 3 Tpsl-
MOYTOJIBHUKOB paszmepa 1/3 x 1/5, mo3ToMy ero 1mio-
maab paBHa 6/15 = (2/3) - (3/5). <

[Lomaap MpsMOYroJIbHUKA CO CTOPOHaMU a U b
paBHa ab. B wactHOCTH, mJIOWAb KBaJgpaTa O CTO-
poHoit @ pasHa a’.

B npenpiayueit 3ajade Mbl IO CYIIECTBY J0Ka3aJld 3TO
JJIs1 CJiydast, KOrjga CTOpPOHbBI IIPSAMOYTI'OJIbHUKA PAallMOHAJIbHbI
(I/IBMCPH}OTCH HPOGHMH C IEJIbIMU YUCJIUTECJISIMU U 3BHAMECHATC-
IIHMI/I). HIISI O6IL[€FO CJIy4dasi OTO MOXXHO J0Ka3aThb, 3aKJ/Ir0o4ast
IPSAMOYI'OJIbBHUK MEX/ly MCHbUIUM U 04JIbLLIMM PAMOYTI'0Jib-
HUKaMU C pallMOHAJIbHbIMM CTOPOHAMU.

3ameTyM elg, YTo ITa 3ajada OOBSICHSET, MOYEeMYy IIpO-
U3BC/JICHUE ( - a HA3BIBAIOT «a B KBA/IpAaTC» WJIK «a KBaJApaT».

504. Haiinute mioma/ib OpsIMOYTOJbHOTO TPEYTOJIb-
HHKa, 00a KaTeTa KOTOPOro MMEIOT JUIMHY 1.

D> JluaroHajib pa3pe3acT CAMHWYHBIA KBaJIpaT Ha
JIBa TAKUX TPEYTOJbHUKA, TIO3TOMY IUTOIAh KaX/OTO
U3 HUX paBHA 1/2. <

505. Haiiiure miioma/ib IpsIMOYTOJIbHOIO TPEYIOJlb-
HMKa, KaTe€Thl KOTOPOIO PaBHbI 3 1 5.

> W3 AByX TakUX TPEyroJibHUKOB MOXXHO COCTaBUTh
MIPSIMOYTOJIHHUK 3 X 5, MOATOMY ILUIOMIAIh KaXI0TO U3
HUX paBHA IOJIOBMHE ILIOIAIU IPSIMOYTOJIbHUKA, TO
ectb 3-5/2. <
Pemenne mpeapiaymieit 3agaun MoKas3bIBaeT, 4TO
IJIOLIA/Ib IPSIMOYTOJIBHOTO TPEYTOJIbHUKA COCTaBJISIET
TIOJIOBUHY MTPOM3BEACHNUS €r0 KATETOB.
B crienmytomieit 3anaue Hy>KHO HaWTH TUIOMIAbh Tpe-
YTOJIbHUKA, HE SIBJISTFOIIETOCS MPSIMOYTOJILHBIM.
506. Haiimute miomans TpeyrojbHUKAa (CM. PUCY-
HOK) Ha KJieTuaroil Oymare. (CtopoHa kJeTku 1.)
> Ero MoxHO paspesaTb Ha JIB€ YacTH, ILIOIAIU
koTopeix paBHbl (1 -1)/2 = 1/2uw (1-2)/2 = 1.
Oo6was mowaap oyzer 1,5. <
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507. Ta xe 3ajaya st JPyroro TpeyroJibHUKA
(cM. pUCYHOK)

D> OTOT TPEYyroJIbHUK He TaK JIETKO pa3pe3aTh Ha Ya-
CTU U3BECTHOM IJIOMA . 3aTO €ro MOXHO JIONOJHUTD
JIo KBaJpaTa 3 X 3 TpeMsl IPSIMOYTOJIbBHBIMUA TPEYIOJIb-
HUKAaMM, IUIOIAJM KOTOPBIX Mbl UCKaTb yMeeM (OHHU
paBHbi 2:2/2 =2,1-3/2=1,5u3-1/2 =1,5). Orger:
IJIOIA/Ib TPEYIrOJIbHUKA paBHa 9—2—1,5—-1,5=4.

Be ¢urypsl, UMeoIUe PaBHYIO ILJIONA/Th, HA3BI-
BAIOT PAGHOBENUKUMU.

YTOOB! T0Ka3aTh, YTO JBE (PUIYphl PAaBHOBEJUKH,
MOYXHO pa3pe3aTh OJIHY U3 HUX Ha 9acTH, a 3aTeM CJIO-
KUTh W3 TUX YacTeil Jpyryo Qurypy.

508. Paspexxbre TPEYroILHUK HA JIBE YACTH, U3 KO-
TOPBIX MOXKHO CJIOXKHTh MapaJiieiorpamMM.

> MOXHO pa3pe3aTb TPEYroJIbHUK 10 CPEAHEN Jin-
HUM, TIOCNIE€ YEeTO MEHBIIYI0 4acTh MOBEpHYTh Ha 180°
U TPUJIOXKUTH K O0JblIeil (CM. pUCYHOK). UTOOBI jJ0Ka-
3aTh, YTO BCE CXOIUTCS, 3aMETHM, UTO CPEIHSIS JIMHUS
IIPOXOJUT YEPE3 CePEMHBI CTOPOH U IapaJlJIesIbHA Tpe-
Thel CTOPOHE, M [IOTIOJIHUM TPANeLMIo 0 NapaJljieso-
rpamma. Jlerko 10ka3aTh, UTO BBICTYMAIOIAS YACTh Tpe-
YTOJIbHAKA paBHA HeJOCTawolleil (0 CTOPOHE U JIByM
yriaam). <

509. PaspexbTe napajuiesiorpaMM Ha 4acTU, U3 KO-
TOPBIX MOXXHO COCTaBUTDH IPSIMOYTOJIbHUK.

> IMosoxxuM napaJijieJiorpaM Ha TOPU30HTAJIBHYIO
IIPSIMYIO ¥ OIICTHM BBICOTBI M3 KOHIIOB €O BEPXHEIrO
OCHOBaHHMsI. BHIHO, 4YTO e€cyii OTpe3aTb TPEYToJIbHUK
CJIEBA M NPWJIOKUTH €r0 CIIPaBa, TO KaK pa3 I0JIyunTCs
TIPSIMOYTOJIbHUK. (DTH /1Ba MPSIMOYTOJIBHBIX TPEYTOJTb-
HHMKAa — BBICTYIAIOLINIA U HEIOCTAIOIMI — PaBHBI, Ha-
IIPUMEP, 110 TMIOTEHY3€ U OCTPOMY YIJIYy.)

Bripouem, Takoil nmpuéM He Beerja rogurcs — Mo-
JKET OKa3aThCsl, YTO BBHICOTA MMAJAET BOBHE OCHOBAHUSI
(cM. pucyHok). Toraa MOXXHO INOJIOXKUTH Iapajijiesio-
IpaMM JpPYIuM OOKOM: €CJIM CHeJIaTh FOPU30HTAJIbHOM
00JIBLIYIO CTOPOHY IapaJlIeJIOrpaMMa, TAKOTO CJIyYHTh-
Csl HE MOJXKET.
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Ectb m apyroit cnocod — MOXHO paspesarb Ia-
paJulesiorpaMM Ha HECKOJIbKO CJIOEB, KaXKABIHA Iepejie-
JIaTh B IIPSIMOYT'OJIbHUK U IIOTOM 3Ty CTOIKY IIPSIMO-
YIOJIbHUKOB cJleJIaTh BepTukajbHoi. [Tosryuurcs: onux
0OJIbLLION [IPSIMOYTOJIHUK, Y KOTOPOI'0 CTOPOHAMU Oy-
JyT TOPU30HTAJIbHASI CTOPOHA MApaJIJIEJIONPaMMa U €ro
BBICOTA. <

510. Menuana [eaur TpPEyroJibHUK Ha JiBa Tpe-
yroJjibHuka. JIokaxure, 4To 3TU TPEYIOJbHUKU PABHO-
BEJIVKY, Pa3pe3aB OJVH W3 HUX Ha JIBE YaCTH, U3 KOTO-
PBIX MOXXHO CJIOKUTbH BTOPOIA.

> IlpoBeném aBe cpennne yimHud. Ilosyuarcst nBa
TPEyroJIbHUKA, PABHBIX KakK IOJIOBUHKU IapaJljiesio-
IpaMMa, 4 [Ba, KOTOpblE PaBHBI 110 TPEM CTOpOHAM (Ka-
%/1asl CTOPOHA BJIBOE MEHbLIE COOTBETCTBYIOLIEH CTOPO-
HBI OOJIBIIOrO TPEYrOJbHUKA). <

511. JokaxuTe, 4TO MJOIQ/b MapajiesiorpaMmma
PaBHA IPOWM3BE/ICHUIO €r0 CTOPOHBI HA BBHICOTY, OITy-
IIEHHYIO Ha 3Ty CTOPOHY.

> MOXHO MCIIOJIb30BATh PELIEHHYIO HAMU 3a/lauy
W paspe3arh MapajyieIorpaMM Ha YacTH, U3 KOTOPBIX
CJIOXUTH MIPSMOYTOJIbHUK. HO MOXHO c/ie1aTh ¥ MHave.
Eciu 106aButh k napasuiesiorpammy ABCD tpeyrosib-
uuk CDE (DE — Bbicota, onyuieHHast u3 touku D
Ha npsimylo AB, cM. PUCYHOK), IOJIyUMTCsl TpaneLus
ABCE. Ta e camast Tpanenys MoJy4nuTcsl, e 100a-
BuUTh K npsimoyrosibiuky BCEF (BF — Bbicota) Tpe-
yrojibiik ABF . TlpsimoyroJibHble TpeyroJibuuku ABF
u CDE paBHbl 110 THIIOTEHY3€ U OCTPOMY yriy. 3Ha-
YUT, W T1APAJLIEJIONPAMM, W TIPSIMOYTOJILHUK 110JIyYaloT-
CS1 BBIYMTAHMEM PABHBIX TPEYTOJbHUKOB U3 TPATICIUU U
MOTOMY UMEIOT OJIMHAKOBYIO ILJIOIIATb.

OTOT NPUEM NPOXOAUT O€3 U3MEHEHHUsI U B cilyyvae,
KOT'/ZIa BBICOTA MaJaeT BHE OCHOBAHUSI Mapasliesiorpam-
Ma. <

INpuéM, WCTOJIBb30BAHHBI B PELICHUM STOI 3a1add, Ha-
3bIBAlOT TaK: Mbl /[OKasajid, 4YTO IapaJlie/IorpaMM U IIpsi-
MOYTOJIBHUK PAGHOBENUKU 110 ONOHEHUIO (IOJIyyaloTCsl 13
PaBHBIX (PUTYp OTPE3aHUEM PABHBIX YaCTell, HO B Pa3HBIX Me-
cTax).
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512. Jlokaxure, 4o ILJIOWA/Ib TPEYIOJIbHUKA PaBHA
TIOJIOBUHE TIPOU3BEJCHUSI OCHOBAHMS Ha BBICOTY, OITy-
LIEHHYIO0 Ha 3TO OCHOBAHMUE.

> B camom siesie, Ba Takux TPEyroJibHUKA 00pasy-
10T MapaJijiesorpamMmM, TUIONA b KOTOPOro paBHA IMpPO-
W3BE/ICHNIO OCHOBAHUS Ha BBICOTY. <

513. UcnoJib3yst npeabLiyllylo 3ajady, JAOKaKUTE
(Apyrum crnoco0oM Mo CpaBHEHHUIO ¢ 3agaveit 510), 9Tto
Me/IaHa JIeJIUT TPEYroJIbHUK Ha JIBE MOJIOBUHBI PaBHOI
IUIONIA/IH.

> B camom jneine, Yy OTUX IOJIOBUH OJAMHAKOBBLIC
OCHOBaHHA U 06].[[3}1 BbICOTA. <]

514. loxkaxure, 4YTO IJIOWAAb TpallelUUXd pPaBHA
MPOU3BE/ICHUIO €€ BBICOTHI HA TOJIyCyMMY OCHOBAHMIA.

> Pa3pe>KeM Tpaleuuio AruaroHajiblo Ha JBa TpeE-
YToJIbHUKA. BoicoTnr 2THX TPEYTroJIbHUKOB pPaBHbBI pac-
CTOSIHUIO MEXY NMPSMBIMU, IIPOAOJDKAIOIIMMU OCHOBA-
HHUS Tpalleiuu, TO €CThb BBICOTE Tpaleluu. [1nowmaap
KaXX10ro U3 HUX paBHA IIOJIOBUHE ITPOU3BE/ICHUSI BHICO-
ThI Tpall€IM1 Ha O/IHO U3 OCHOBaHUH, 0CTa€TCS CIOXKUTD
3THU PaBEHCTBA. <

515. B TpeyroJipHUKe OJJHa CTOPOHA B/IBOE JIJIMHHEE
npyroit. Jlokaxkute, 4YTo OJJHa U3 BbICOT TPEYTrOJIbHUKA
BJIBOE€ KOpOYE JIPYTOM.

> @opMmyJy s IUIOMIAANA TPEYTOJbHUKA MOXHO
MPUMEHSATh K PasHbIM CTOPOHaM, M IUIOIAIb [OJDKHA
TIOJTYUTLCSI OTHOM U TOH k€. 3HAYUT, pa3 OIHA CTOPO-
Ha BJIBOEC IJIMHHEE [IPYIOi, a MPOU3BEICHUC CTOPOHBI U
BBICOTBI OJTHO M TO K€, TO OJIHA U3 BLICOT BJIBOE KOPOYE
apyroi. <

B ofmem cityyae TO e pacCy»/IeHME MOKa3bIBACT, UTO
BBICOTBHI TPEYTr'OJIbHUKA 06paTHO TNPONOPIHNOHAJIbHBI OITYIIEH-
HbIM Ha HUX CTOPOHaM.

516. Ha opHoit U3 JByX NapaJijieJIbHBIX MPSIMBIX
B3SIT HEIOJBIDKHBI 0Tpe3ok AB, a 1o pyroii nepeme-
maetcst Touka C. JlokakuTe, YTO ILUIOMAIb TPEYToJIb-
Huka ABC ocTa€rcsi HeM3MEHHOIA.
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>> B camom Jiejie, eciim onyckarh u3 touku C Bbl-
coTy Ha TpsMyio AB, To e€ JJMHA He 3aBHUCHT OT IO-
sioxxenust Touku C. <

517. B tpaneuuu ABCD (ocnoBanust AD u BC)
AuaroHajii nepecekaiorcst B touke O. Jlokaxkure, uto
tpeyronsaukn AOB m COD nMeroT paBHYIO TII0IIA/b.

> OTO CTAaHOBUTCS SICHBIM, €CJIM K OOOUM TPEYToJib-
HUKaM J100aBUTh Tpeyroibink AOD — nostyyarcst jBa
tpeyrojsauka ABD u ACD, xortopble uMeloT obliee
ocHoBaHMe AD U paBHBIE BBICOTBI, OMYIICHHBIE HA 3TO
OCHOBaHHE. <]

518. B rpeyrosbiuke ABC na cropone AC B3sita
Touka M, nensiustst €€ B otHomenun AM : MC =1:3.
Haiiaure miowans tpeyrojbHuka ABM, ecim muio-
maap Tpeyrombauka ABC paBHa 1.

> B tpeyrosmbuankax ABC u ABM ectb 0011ast Bbl-
coTa, onyuieHHast u3 Touku B, a cropoust AC u AM,
Ha KOTOPbIC OHA OMYIICHA, OTJIMYAIOTCSI B YETHIPE Pa3a.
[MosTomy momanas Tpeyroyisuuka ABM pasHa 1/4. <

To ke PacCy>KACHUE MTOKA3bIBACT, YTO €CJIM OJHY CTOPOHY
TPEyroJjibHUKa yBCJ/IMYUTL WA YMECHBIIUTHL B k pa3, ocraBuB
JPYTYIO CTOPOHY U yTOJI MKy CTOPOHAMU HEU3MEHHBIM, TO
monaab TpEyroJibHMKa YBCJIMUUTCS WA YMCHBIIUTCA B TC
ke k pas.

519. B tpeyroabuuke ABC cepemHa K cTOPOHBI
AB coemunena ¢ toukoit M, nensiieit cropony AC
B or”Houtehuu AM : MC = 1 : 3. Haiigure 1mwio-
waap Tpeyrosibiuka AKM, eciv miowais TpeyroJib-
nnka ABC pasna 1.

> CpaBHEM 00a TPEYTroJbHUKA C MPOMEXYTOUHBIM
tpeyrosibiukom ABM. CHauajia Mbl YMEHbIIAEM CTO-
pony AC tpeyrosbiuka ABC B uetbipe paza 1o AM,
nostydaem tpeyroyisiuk ABM. Kak mbl Bujeu, mio-
maab MpPH STOM TaKXKe yMEHBIIACTCSl B UYETBIpE pasa.
3areM MBI yMeHblIaeM cropory AB BaBoe 10 AK, mo-
I[ab YMEHbIIaeTcs elé B ABa pasa. [loayuaem oTBer:
1/8. <

OT0 PacCCy’KA€HUE MOKa3bIBA€T, YTO €CJIM Mbl MEHSIEM /IBE
CTOPOHbBI TPEYTroJIbHMUKA, OCTaBJISASA YIOJI MEXKAY HHUMHWU HEU3-
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MEHHBIM, TO IVIOLA/b MCHSCTCS IPONOPLMOHAJIBHO IIPOU3BE-
JACHUIO 3TUX JBYX CTOPOH.

520. Oxkpy>XHOCTb pajiuyca ¥ BIIACAHA B TPEYIOJIb-
HUK IepuMeTpa p U wiomaau S. Kak cBs3aHbl 3TH Tpu
BEJIMYMHDI?

> CoeTMHUB LIEHTP OKPY>XHOCTH C BEpPILIMHAME Tpe-
yIoJibHUKA, HOJIyYMM TPU TPEYroJIbHUKA, KaX/Iblil W3
KOTOPBIX UMEET BLICOTY /', OMYLIEHHYIO Ha OJIHY 3 CTO-
poH tpeyrosibhuka (@, b, c¢). Inomamu >Tux TpéxX ya-
cTeil paBHbI cOOTBeTCTBeHO ar/2, br/2 u cr/2. Ckia-
JbIBast, mostyyaem, uyro S = (a+b+c)r/2 = pr/2. <

I/ICHOJII)BySI MOHSITHE TUIOIIAAN, MOXXHO HAATU OTHO-
ICHNUE JMaroHaJiM KBa/Jpata K €ro CTOPOHC. Bor kak
OTO JACJIACTCH.

521. Bo CkOJIBKO pa3 HY>KHO YBEJIUYUTb CTOPOHY
KBaJ/IpaTa, 4TOOBI €ro IUIOIA/b YBEJMUAIACh B UETHIPE
paza?

> HHOIL[aI[b IpsAMOYT'oJIbHUKa CO CTOpOHaMMU an
b paBHa ab, MO3TOMY IIJIOIAJb KBaJpaTa CO CTOPO-
HOW a paBHA a - a = a®. Ysennuus CTOPOHY KBa/ipa-
Ta BJABOE, MbI yBe.III/I‘{I/IM €ro mjonaab B !{eTpre pa3a:
(2a)? = 2%a%> = 4a>. <

522. Bo cko/JbKO pa3 HY>XHO YBEJUUUTb CTOPOHY
KBa/IpaTa, 4TOObI €ro MJIOmaab YBEJINIMIach B 2 paza?

> Tlpu yBesiMueHnM CTOPOHBI KBajjpara B k pas ero
oAb yBeIuunBaeTcs B k2 pas: ecii paHblie CTO-
poHa Gbl1a @ M TIoWAL a2, TO Teneph cTopoHa ka u
niomams (ka)? = k%a?. 3HauuT, HyXHO HailTH Takoe
k, uto k2 paBHO 2. Takoe 4ucCiO (MOJIOKUTEJIBHOE)
Ha3bIBAaeTCSl K8AOPAMHbIM KOpHeM u3 2 W 00O3Haya-
erest V2. (Ha muorux KaJIbKYJISITOPax €CTb COOTBET-
CTBYIOIAs! KJIABMIIIA; HAXaB €€, MOXHO YOCIUThCS, UTO
V2=14142..) «

C npyroit CTOPOHBI, yBEJIWYEHUE TIIIONAIA KBaJpa-
Ta B/IBOE JIETKO BBINOJHUTH reoMeTpruiecku. Hapucyem
Ha KJIETYaTOl Oymare KBajpaT IO JAWAaroHayu (CM. pH-
CYHOK).
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523. Jlokakure, 4ro ILJIOWA/Jb DTOIO KBajpara
B/IBO€ OOJIbIE ILJIOMATN KJIETKHU.

D> OH COCTOUT U3 YETHIPEX TPEYTOJIBLHUKOB, KaX IbIil
W3 KOTOPBIX PaBEH IMOJIOBMHE KJIETKH. <

3HaYUT, CTOPOHA DOJIBIIIETO KBaApaTa, TO €CTh Jna-
TOHAJIb KJIETKU, B /2 pa3 GOJIble CTOPOHDI KJIETKHU.

Jpyrumu cioBamMu, AMaroHajb pPaBHOOEIPEHHOTO
TPSIMOYTOJILHOTO TPEYTOJIbHIKA B /2 Pa3 UIMHHEE ero
KaTeTOB.

MOSKHO JI0Ka3aTh, UTO YKMCIIO \/2 HEJIb3si MPE/ICTaBUTh B
BUJIE POOY C TIeJIbIM YKCJIUTENIeM M 3HaMeHaTeseM. [pyru-
MU CJIOBaMHU, ypaBHeHue (m/n)? = 2 HeJb3sd PEUMTb, €CJIU
B KauecTBe m 1 n Oparh TOJILKO Liejble uncia. Kak rosopsr,
4uncio v/ 2 uppayuoHanbHo (PalyioHaJIbHBIMU Ha3bIBAIOT JIPO-
OU C 11eJIbIM YHC/IUTEJIEM U 3HAMEHATEJIEM), ¥ 3TO 3HAJIU yKe
JPEBHUE TPEKU.

TMoueMy umcio /2 uppalpoHanbHo? [IPemoNosKIM, 4To
OHO palMOHAJIbHO, TOTJa €r0 MOXKHO 3amlucaTbh B BUAE He-
coKparumoii podu m/n (noka Apodb COKpaTMMa — COKpa-
1maeM). YpaBHEHME (m/n)? = 2 MOXHO nepenucatb B BUJE
m? = 2n>. Cpasy e BUIHO, YTO m 4YETHO, MHAYE JieBasi
yacTh Obia Obl HEUETHON, a mpasast Bcerna 4€tHa. (Jlioboe
HEUYETHOE YKCJIO MOKHO 3armcath B Buae (2k + 1); ero kBa-
apar paped (2k +1)2 = 4k + 4k +1=2Q2k*+2k)+1,u
HOTOMY OyJeT HEYETHBIM UMCJIOM.) 3Hasl, 4TO m 4YE€THO, 3a-
MUIIeM ero B Buae 2u, Torna m> = 4u? = 2n% u 2u’ = n?.
Tenepb BUAHO, YTO N TOXE JOJDKHO ObITh UETHBIM, WHAYE
npasasi 4acTh Heu€THa, a Jiesast uérHa. Ho roraa apods m/n
MO>KHO COKpPAaTHTh — MPOTHBOpPEUHE.

MoxkHO ObLTO ObI CKa3aTh U KOpOYe: APoOb m/ n HECOKpa-
TUMA, 3HAYUT, B PA3JIOKEHUM HA MIPOCTBIC MHOYKUTEJIM YUCETT
m ¥ n HeT OOIMX MHOKUTEJIEH. 3HAYT, U B PasJIokKeHuu m’
u n? (B HAX Te € MHOXHUTEJIH, YTO B M U 1) HeT 00X
MHOXHMTEJIEN, U 10TOMY [pobb m?/n? Toke Hecokparvma.
C Jpyroii CTOpOHBI, OHa COKpaIaeTcsl 10 2 — TMPOTHUBOpE-
yrie. Ho 3T0 paccyskaeHre UCroJib3yeT OAHO3HAUHOCTh pasJio-
SKEHUs! HA NPOCTbIE MHOKUTEJIM (TaK HA3bIBAEMYIO OCHOBHYIO
meopemy apughpmemuxu).

VppaimionaipHOCTD /2 o3Hauaer, 4to CTOpOHA KBajJparta
M ero [MaroHajib HE MMEIOT 00well Mepbl, TO €CTbh YTO He-
JIb3s1 HAMTH OTPE3OK, KOTOPbIN YKJIa/blBajics Obl B TOM U B
apyroit nesnoe yncio pas. (Ecim oH ykiagsiBaeTcst m pa3s B
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JIMArOHAJIM U N Pa3 B CTOPOHE, TO OTHOLICHUE UX [UIUH Oy/eT
paBHO m/n, a OHO WppalMoHaJbHO.) Kak roopsr, auaro-
HaJIb KBa/IpaTa U €ro cropoHa Hecousmepumsl. (Ilonpoduee
cM. B pasjene 32.)

JlpeBHUE TPEeKU BOOOIIE HE pacCMATPUBAIA HUKAKUX YM-
ceJl, KpoMe palMOHAIbHBIX. [lo3TOMy [UIsl HUX HEecom3MepH-
MOCTb CTOPOHBI KBA/IpaTa M €ro JMaroHajm Oblia OCOOEHHO
TIOPA3UTEJIHHOM: TO 03HAYAJIO, YTO OTHOIICHUE JUATOHAIA K
CTOPOHE BOOOIE HE SIBJISICTCS] YUCIIOM.

Xorst \/5 U HEJIb3sl 3alMcaTh B BUJIE IPOCTON (MJIM KO-
HEYHOHN JIECSATUYHOMN) [pOOU, €ro MOXHO HalWTH C J1I00O0i
HY>XHO HaM TOYHOCTbIO. Byaem mpoGoBaTh 1,12 = 1,21,
1,22 = 1,44, 1,32 = 1,69, 1,4*> = 1,96 — Bcé emé Maso, HO
1,52 =225 — y»e MHOro. 3Hauut, 1,4 < \/5 < 1,5.

Tenepp MOXXHO MPOOOBAaTH 1,412 = 1,9881 — waJo,
1,422 = 2,0164 — yse MHoro. 3Haunt, 1,41 < /2 < 1,42,
TO €CTh ﬂ = 1,41... u Tak nanee (MOXXHO HaWTU CKOJIb-
KO yrogHo mudp nocrie 3ansToit). [IpumepHo 3TO U aenaer
KaJIBKyJISATOp (HAa CAaMOM JieJie TaM 4yTh 0oJiee CJIOKHBIN, HO
0osiee OBICTPBIN AJITOPUTM).

Ewmé HecKoJibKO 3aaau

524. B Bbinykiom yetbipéxyrodibhirike ABCD wu3-
BecTHbI wioniaau tpeyrossiukos ABC, ABD u ACD.
Kak, 3nast ux, Haiitu miowais TpeyrossHiuka BCD ?

525. Onun ¢yt (enununa usmepenus B CILIA u Be-
JiukoOpuranuu) paseH 30,48 cm. Urto OoJiblie: AecsTh
KBaJIpaTHBIX ()yTOB WJIX OAMH KBAJAPATHBIN MeTp?

526. B ¢yte 12 moiiMoB. CKOJBKO KBaJpaTHBIX
JIOVMOB B KBa/IpaTHOM (pyTe?

527. OgHy CTOpOHY NPSIMOYTOJIbHUKA YBEJUYWIIN
Ha 10%, a apyryio ymenpliiid Ha 10% (IIPOIEHTBI
OepyTcsl OT JIJIMHBI COOTBETCTBYIOLIECH CTOPOHbBI). YBe-
JIMUWJIACh IIPUA 5TOM ILIOWA/[b IIPSIMOYTOJILHUKA WJIU
yMeHblmiace? A nepumerp (CymMma JUIMH CTOPOH)?

528. Haiinute miomagu TpPEyroJibHUKOB Ha pU-
CYHKE.

529. MoxeT Jn 1UIolaAb TPEYTroJbHUKA C BEPLIU-
HAMU B y3JlaX KBAJIPaTHOI CETKM CO CTOPOHO# 1 OBbITH
paBHa 1/3?
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530. Hapucyiire TpeyroJIbHuK C BEPUIMHAMU B Y3-
JlaX KBaJpaTHOH CETKU CO CTOPOHOI1 1, y KOTOporo Bce
CTOPOHBI [UIMHHEE 4, a IUIoaJb MeHble 1.

531. MoryT /i1 TpU BBICOTbI TPEYI'OJIbHUKA UMETD
bl 1/2,1/3 u 1/6?

532. JIBe BBICOTBHI TpEYroJibHUKA (OMYIEHHBbIE W3
JIByX BEpIIMH Ha NPOTUBOIOJIOXXHBIE CTOPOHBI WJIM X
[IPOJOJDKEHUS) paBHbl 2 U 3. YeMy MoxeT ObITh paBHA
TPETbsl BbICOTA?

533. Ha cropoHax KBajJjpaTa B3sITbl YETbIpe TOUKH,
JIeJISIKUE STU CTOPOHbI B OTHOIIEHUH 1 : 2 (cuuTast 1o
yacoBoil crpedike). 1o 3agaue 217 5TU TOUKU SIBJISIIOTCS
BepIIMHAMU KBajpara. Kakosa muiomaab 3TOro KBajpa-
Ta, €CJIM IIJIONIAIh UCXOHOTO paBHa S?

534. CepeauHbl CTOPOH TPEYIrOJIbHUKA SIBJISIIOTCS
BEpIIMHAMU MEHbIIEro TpeyrojbHuka. Hafiqure ero
TJIOLIA/Ib, €CJIM TJIOLIA/Ib UCXOJHOIO TPEYTrOJIbHAKA PaB-
Ha S.

535. JIBe MejimaHbl JIeJIST TPEYTrOJIbHUK IJTOMAU S
Ha 4eTblpe yacTd. HaiimuTe mutomaam 3Tux dacreil.

536. B tpeyronsanke ABC na memmane AM B3sita
npomsBoJibHast Touka X. OHa coeMHEeHa ¢ Toykamu B
n C. YKaxuTe Ha IOJyYHBIIEMCs] PUCYHKE TPH Napbl
PaBHOBEJIMKHIX TPEYTOJBHUKOB.

537. B tpeyroasunke ABC B3sta Touka X, mpu-
yém Tpeyrospaukn AXB u AXC okazamnuch paBHOBe-
JKUMHA. JlokaxuTe, 4To Touka X JIGKUT Ha Me/raHe
AM. (Ilpopokum AX [0 HEPECEUCHUsT CO CTOPOHON
BC B Touke M. Iokaxutre, uro TpeyrosibHuku AMB
u AMC paBHOBEJMKH. )

538. Touka K siesxur Ha ctopone AC TpeyroJibHu-
ka ABC, a touka O nexur Ha orpeske BK. Jlokaxu-
Te, YTO OTHOLICHUE IuIolazeil TpeyroyibHukoB AOB n
COB pasno AK : KC.

539. Ha croponax AB, BC u CA TpeyroJjbHuKa
ABC B3stel Touku M, K u L cooTBETCTBEHHO, MpU-
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uém orpesku AK, BL u CM upoxopsr uepes OiHy
TOUKY. JlOKQKHTE, YTO MPOU3BEICHUE TPEX OTHOIICHUI
AM : MB, BK : KC u CL : LA (Bce onu 3amuca-
Hbl B HAIIPABJICHUHU [0 YACOBOM CTPEJIKE) PABHO €IUHU-
1ie. (Kak BbIPasUTh ITH OTHOIICHHS B BUJE OTHOIICHUI
IJIOA/IEH TPEYTrOJbHUKOB?)

540. okaxkute 0OpaTHOE YTBEPXK/IECHUE: €CIU Ha
croponax AB, BC u CA Bssrbl touku M, K u L, nist
KOTOpbIX TpousseieHne Tpéx ornouieHnit AM : MB,
BK : KC n CL : LA paBHO emwHHIE, TO OTPE3KH
AK, BL u CM mupoxonst depes ofny Touky. (Ecim
HaJl0, MoJBUHEM ofiHy u3 Touek K, L, M Tak, 4ToOBI
TPH OTpE3Ka MPOLUIN Yepe3 OJHY TOUKY, a 3aTeM 3aMe-
THM, 4TO OHA HE IOJIBUHYJIACh, TAK KaK IPOM3BEICHHUE
OTHOILIEHUIT OCTAJIOCh ITPEXKHUM. )

YTBEpKAECHUS IBYX NIPEIBITYIIMX 3a/1a4 BMECTE Ha3bIBAIOT
meopemoii Yegnr (B decTh wrTanmbsiHCKOro Matemartuka XVII
BEKa).

541. B uersipéxyrosbauke ABCD nposejeHsl ua-
TOHA/IM, KOTopble Hepecekatorcst B Touke O. OHu fie-
JIAT €ro Ha YeTblpe TPeyroJbHUKA, U3 KOTOPBLIX /IBa,
HPHUMBIKAIONINE K HPOTUBOIOJIOXKHBIM cTopoHaM AB u
CD, oxazanuich paBHOBETUKUMU. [lOKaXKUTE, UTO YEThI-
PEXYrOJIbHUK — TpaleLust.

542. BbinykJblil 4ETHIPEXYTOJIbHUK Pa30UT JIMaro-
HaJISIMA Ha YeThIPE TPEYrOJIbHMKA, IUIOMATA KOTOPBIX
Si. S, S3 u Sy, Kak naittu Sy, ecsim u3Bectunl Sy, S,
" Sg()

543. CepenuHbl CTOPOH BBIIYKJIOTO YETHIPEXYTOJIb-
HMKa SIBJISIOTCSI BEPIIMHAMM IapajuiesiorpamMma (3ajia-
ya 282). KakoBa mJjowajb 3T0ro napaJjuiejiorpamma,
€CJTY TUTOIIA/Th UCXOHOTO YETHIPEXYTOJIbHIKA paBHa S?
(DTOT MapaJuTeIOrpaMM MOJTYyYAETCs] OTPE3AHMEM YEThI-
PEX TPEYrOJBbHUKOB; JOKKUTE, YTO CyMMa ILIONIaIei
ABYX IPOTHBOIOJIOXKHBIX U3 HUX paBHa S/4.)

544. [loxaxuTe, 4TO ILIOMIAJbL POMOA paBHA TIO-
JIOBUHE NIPOM3BE/ICHUS €r0 JMaroHayieit (TouHee, JJIMH
STUX JMaroHajiei).
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Bepro u 0oJsiee o0liee yTBEpK/CHHUE:

545. IuaroHajm 4eTbIpEXyroJibHUKA IEPIEHUKY-
JISIpHBL. JIOKaXWUTE, YTO €ro IUIOLIA/Ib PaBHA MOJIOBUHE
MPOU3BE/ICHNUS] JUIMH JMarOHaJIEH.

546. [lokaxxure, 4TO €CJIU U3MEHUTh YETBIPEXYTOJIb-
HHK, COXPAaHUB IPEXHUMH JUJIMHBI €TO JUaroHajieil u
YToJI MKy HUMH, TO TUIONIA/(h YETHIPEXYTOILHUKA HE
M3MEHUTCSI.

547. Hau tpeyrosbuuk ABC. Kak Haiiti Takyio
Touky M, urobbl Bce Tpu Tpeyrosibiuka ABM, ACM
u BCM ©buin 061 paBHOBesuku? Kax mostyunts HOBOE
JI0Ka3aTeJIbCTBO TOTO, YTO TPU MEUAHBI TPEYTOJbHUKA
TIepPeCceKaoTCsl B OTHON TOUKE?

548. Ilo HenoBUXHOI NPSIMOit / PABHOMEPHO /IBU-
KeTrcst Touka A, a Jiexaluue BHE JTON LPSIMOIl TOYKU
B u C nenonsuwxHbl. [lokaxuTe, 4To IUIOMAAb Tpe-
yrompHuka ABC b0 BoBce He MEHSIETCsI, JIMOO CHa-
4yaja PaBHOMEPHO YMEHBIIAETCS, a 3aTEM DPAaBHOMEPHO
yBeJIM4nBacTcsl. (PaBHOMEPHOCTD O3HAYAET, YTO 32 PaB-
HbIC IIPOMEXYTKA BPEMEHU PACCTOSIHUE YMEHbLIAETCS
WA YBEJIMYMBAECTCS HA OJMHAKOBYIO BEJIMUMHY.)

549. Touka A JABMXKETCS 110 MPSIMO# C TOCTOSIHHOMN
CKOpOCTHIO, a JieXalllasi BHE INpsiMoil Touka B Herio-
JBWKHA. JloKaXXnTe, YTO 32 paBHbIE MPOMEKYTKH Bpe-
MeHM oTpe3ok AB 3amertaet paBHble mioniaan. (Ha pu-
CYHKE OTMEYEHbI MOJIOKEHUSI TOUKM A depe3 paBHbIE
MIPOMEXXYTKA BPEMEHH; HAJO [I0Ka3aTh, YTO 0Opasyro-
IMECs] TPEYTOJIbHIUKNA PABHOBEJIMKM. )

OTo yTBep)KIEHHE MOXXHO PAacCMaTpWBaTh KAaK YaCTHBIN
cityvait emopoeo 3axona Kennepa (1571-1630): npu obpa-
IIeHNH TUTaHeTh! BOKpYT CoJTHIIa OTPe30K, COeAMHSIIONIMIA TIIa-
HeTy c¢ CoJiHIIEM, 32 paBHBIE POMEXYTKH BPEMEHU 3aMeTaeT
pasHbie njtomaam. Haima 3agaua cOOTBETCTBYET CiIyvalo, KO-
r7a miaHeTa Janeko oT CoJTHIa: Tor/a MPUTSDKEHUST TPAKTH-
YECKM HET, M OHA PaBHOMEPHO JBIDKETCSI MO MPSIMOM.

550. BHyTpu MNpaBWJILHOIO TPEYrOJIbHUAKA B3SITa
pousBoJjibHas Touka O, U3 KOTOPOI ONYIEHbl TPU Hep-
TIEHIUKYJIsIpa Ha CTOPOHBI TPEYroJIbHUKA. JloKaxkwre,
YTO CyMMa 3THUX IEPIECHIVKYJISIPOB HE 3aBUCHUT OT II0-
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Jioxkenust Touku O BHyTpHU TpeyroJibHuka. (Jra 3aj1a4a
y Hac y>xe Obljla o]l HoMepoM 275, HO Ternepb €€ MOX-
HO PelTh Hpolle, UCrosb3yst iomam.) (Coeauxnre
Touky O C BeplIHAMY TPEYTOJIbHIKA: TPEYTOTBHIK pa-
300bETCS HA TP TPEYTOJIbHUKA, CyMMa ILIOMAAEH KO-
TOPbIX MOCTOSIHHA. )

551. Penmre 3agauy 228 ¢ MOMOLIBIO ILJIOWIAZCH:
JIOKQKUTE, YTO CyMMa JUIMH TIEpIIEH/IUKYJISIPOB, OIy-
HIEHHbIX U3 KaKOK-TO TOUKM OCHOBAHHUSI PaBHOOEIpPEH-
HOI'O TPEYroJIbHUKA Ha €ro OOKOBbIE CTOPOHbBI, OJMHA-
KOBA JIJISI BCEX TOYEK OCHOBAHUSI.

552. INpunuunom Kasasibepu Ha3bIBaIOT ClielyoLiee
YTBEpXK/JCHNE: €CJI JIBe (UTYphl Ha TUIOCKOCTH TaKo-
BBI, UTO JII0OAs FOPM30HTAJIbHAS TTPSIMAst IIepeceKaeT nx
10 PaBHBIM OTPE3KaM, TO ITU (PUTYPbl UMEIOT PaBHYIO
mwiowab. (HedpopmaibHo roBopst, MOXXHO OJHY U3 hu-
ryp pa3pe3aTh Ha OECKOHEUHOE YMCJIO OECKOHEUHO TOH-
KX OTPE3KOB, a TIOTOM C/ABHHYTH WX IO TOPU3OHTAIN
U TOJY9UTh Apyryio ¢urypy.) [lokaxxure, Kak pelnmrhb
HEKOTOpbIE M3 Pa30OpaHHBIX HAMHU 32/[a4 C MOMOIIBIO
STOro MPHHIIHUIA.

553. Hapucyiite Ha kJieTyaTOil Oymare IpsIMO-
YTOJIbHBIIA TPEYTOJIbHUK € Kareramu 1 n 2 (cumTas cro-
POHY KJIETKM 3a €IMHUILy), TIOCTPOITE Ha ero JuaroHa-
JIM KBaJpaT ¥ HaiiuTe IJIOLaJb 3TOro KBaapara. Bbl-
BEIUTE OTCIOZIA, YTO JMArOHa/b MPSIMOYTOJIBHOTO Tpe-
YroJibHuKa ¢ Kateramu 1 u 2 paua /5.

Mpbi UCIOJIb3yEM aAHAJIOTMYHOC PACCy>X/CHUE [1aJIbLIC,
Ipyu 10Ka3aTEJIbCTBE 3HAMEHUTOMN TEOPEMbL Hmbaropa: KBa-
ApaT r'MIoTEHY3bl PAaBCH CyMME KBA/IpaTOB KaTCTOB. B JTAaHHOM
ciyuae (v/3)2 =12 + 22,

554. Tlo yrnaM kBaJpaTHOro OacceifHa pacTyT 4e-
TeIpe AepeBa. Kak yBennunTs miomanas dacceitna BaBoe,
He Tporasl ux (4 OCTaBUB OacceiiH KBaJPAaTHHIM)?

555. Hokaxkute, 4TO ILUIOLIA/Ib Kpyra pajuyca v He
Menbiie 272 u He Gouibilie 472, CPaBHUB €TI0 CO BIIU-
CaHHBIM ¥ OITMCAHHBIM KBa/JpaTaMu.

Tounas ¢opmyna 1151 IJIOIAIU KpPyTra pajuyca » TOBO-
PUT, YTO OHA paBHA T2, Ije rpedeckas OykBa 7 (UMTaeT-
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csi: «IM») 00O3HAUaeT KOHCTaHTy 3,1415926 ... YrBepxie-
HHUE STOM 3aJla4M O3HayaeT, uTo 2 < 7 < 4.

556. HazoBéM namaroHajib BBIIYKJIOTO ISITUYTOJIb-
HUKA «XOPOUIEii», €CIM OHA NapaslylesibHa OJJHOM U3 ero
CTOpPOH. JloKa)xuTe, 4TO €CJIM YEThIPE JUAarOHAIM JIaH-
HOI'O ISITUYTOJIbHUKA XOPOLIUE, TO U IISITast — TOXE XO-
pouast. (Jra 3a/a4a HE CJIy4yaiiHO OTHECEHA K pasjiesly
o turomasx: auaronans AC nstuyronsauka ABCDE
XOpollla B TOM U TOJIbKO TOM CJjlydae, KOorja IJIOIaau
aByx tpeyroibunkoB BDE u CDE pagHbL.)

557. Paccka3piBaioT, 9YTO Ha KAaKOM-TO TeCTe I10 Ma-
TeMaTuke Obl1a JaHa 3a/1a4a: «[unorenysa npsiMoyroJib-
HOI'O TpeyroJibHuKa pasHa 10, a onylueHHast Ha HeE Bbl-
coTa paBHa 6. Uemy paBHa ILIOIIA/b TPEYTOJbHUKA?».
Jlerenpa riacur, 4yTo XOpOlIME YYEHUKU MOJYYUIHM 32
9TOT MYHKT TECTa MaJl0 OYKOB, a ILJIOXUE — MHOTO.
Kak Bbl ymaere, nouemy Takoe MOIJIO CJIYYHUThCSI?

558. Tumnorenys3a npsIMOYTOJBbHOTO TPEYroJIbHUKA
paBHa 10. Kakyio MakCUMaJIbHYIO ILIOWIAJb MOXET
UMETb JTOT TPEYrOJIbHUK?

559. [Ise cropoHbI TpeyroJibHUKa paBHbl @ U b. Ka-
Kyl0 MaKCMMAaJIbHYIO ILIOLIA/b MOXKET UMETh 3TOT Tpe-
YTOJIHUK?

560. IIpssMOyroJbHUK UMEET NEpUMETp (CyMMY CTO-
pon) 4. ITokaxxuTe, YTO IIONIAb ITOTO HPSIMOYTOJIb-
Huka He Gosbiie 1. (TIpuiioxkum ero kK KBaipaty co
CTOPOHO 1, HAJIOXKUB OJIUH U3 YIJIOB IPSIMOYTOJIbHUKA
Ha O/IMH W3 yIJIOB KBajparta. Kak 10ka3aTh, 4TO BHICTY-
Tarolasl 4acTh KBajipaTa OoJibllle BBICTYMAIOLIEH YacTu
MIPSIMOYTOJIbHHAKA? MOXHO Takke JI0Ka3bIBaTh anredpa-
MYECKH, 3aMETUB, YTO €CJIM OJJHA CTOPOHA IPSIMOYTOJIb-
HUKa iepuMeTpa 4 paBHa 1+ x, To apyras paBHa 1—x.)

561. IpssMOYTOJIHHUK MMEET HEepUMETP He OOoJIbIle
4. Jlokaxute, 4TO €ro IIomaap He OoJiblire 1.

562. MapannenorpaMM UMeeT epUMETp He OOJIbIie
4. Jlokaxxute, 4TO €ro 1Jjomaab He 0oJibie 1.
Ha camom pesie o000 4eThIPEXYroJibHUK nepumerpa 4

(M1 MeHbllle) UMEET IJIONIa b He 0oJiee 1, HO DTO JIOKa3aTh
CJIOXKHEE.
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563. Mmeercst HEBBITYKJIbII YeTIPEXYTOJIbHUK. Kak
TIOCTPOUTH BBINTYKJIBI YETBIPEXYTOJBHUK C TEMH Ke
CTOPOHAMHU, HO OOJIbLIEH TIONIAU?

564. [1aH BbIIyKJIbIil YETBIPEXYTOJILHUK CO CTOPOHA-
mu a, b, ¢, d (nepednciienbl 1o yacoBoii crpesike). Kak
[OCTPOUTH YETHIPEXYTOJILHUK CO CTOPOHAMU d, ¢, b, d,
MMEIOIIHii Ty Ke TI0maIn?!

565. Jlokaxxute, 4TO MJIOLIA]b BBITYKJIOTO YEThI-
PEXYTOJIBHIKA CO CTOPOHAMU 4, b, ¢, d He TPeBOCXOUT
(ab+cd) /2. JokaxuTe, 4TO PaBEHCTBO TYT BO3MOXKHO
TOJIBKO [JIS1 YETBIPEXYTOJIbBHUKOB, KOTOPBIE MOT'YT OBITh
BIIMCAHBI B OKPY>KHOCTb.

566. [loxaxurte, 4TO IUIOUIA/(b BBIIYKJIOIO YETbl-
péxyroJibHMKa CO cropoHamu a, b, c,d He npeBocxo-
T (ac + bd)/2, n paBeHCTBO BO3MOXHO TOJIBKO TSI
YeTHIPEXYTOJIbHUKOB, BITMCAHHBIX B OKPY>KHOCTb.

[oBOpPSAIT, UTO JiIBa MHOTOYTOJIbHUKA pPABHOCOCM-
8J/1eHbl, €CJIU OJIMH U3 HUX MOXXHO Pa3pe3aThb HA MHOI'O-
YIOJIbHBIE YaCTH, U3 KOTOPbIX CJIOKUTb Apyroil. (Mbl
Buae/m B 3ajaue 508, 4yTO TpEeyrosibHUK paBHOCTABJICH
C HapajlIesiorpaMmMoM, a B 3ajade 509 — yro napa-
JIeJIOTpaMM PaBHOCOCTABJIEH C NPSIMOYTOJILHUKOM.

W3 onpenenenust sICHO, YTO €CJIM MHOTOYT'OJIbHUK
A paBHococTaBiieH ¢ B, 1o u B paBHOCOCTaBjieH C
A (00a MHOTOYTrOJIbHUKA MOXHO CJIOXHUTh M3 OJJHUX U
TEX K€ yacreit). 1o CBOMCTBO HA3BIBAIOT CUMMEmMPUY-
Hocmyio. [lpyroe 04eBUIHOE CBOWCTBO — peghiiekcus-
HOCMb: KaX/Iblii MHOTOYTOJIbHUK PaBHOCOCTABJIEH CaM
¢ co0oit (JOCTAaTOYHO OJHOI yacTu). Tperbe CBOICTBO,
KOTOPOE€ CHavyaJla BBIIJISIAUT HEOXKUJAHHO, HO HA CAMOM
JieJie TOXE HECJIOKHO, HA3bIBAIOT MPAH3UMUBHOCMbIO:

567. Jlokaxute, 4TO €CJIM MHOIOYIoOJIbHUK A pas-
HOCOCTaBJIEH C MHOTOYTOTLHUKOM B, a MHOTOYTOJIbHUK
B paHOcocTaBnen ¢ muoroyrosbankoM C, 1o A u C
paBHOcocTaiieHbl. (OTMeTM Ha B, Kak ero Hajo pas-
pesath, YyToObl U3 yacTeil oroM coctaButh A. [loTom

19310T YeTHIPEXYTOILHUK, BOIPEKH CKA3aHHOMY B TIEPBbIX M3/AHU-
SIX 3TOM KHUTY, MOXeET He ObITh BBIMYKJIBIM; Ha 3Ty OLIMOKY JIOOE3HO
ykazan [lenuc Koapsin (Hapodomunck).
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OTMETHM OT/IEJIbHO, KaK Ha/l0 paspesarb, yToObl U3 ya-
creit mosyumiicss C. Tenepb paspeskeM MO TeM U JIpy-
TUM JIHUSIM. )

568. Mokaxure, YTO BCSKUN TPEYroJIbHUK PaBHO-
COCTaBJICH C HEKOTOPBHIM MPSIMOYTOJIbHUKOM.

569. Jlokaxwure, 4TO KBaJpaT CO CTOPOHOM \@ u
MPSIMOYTOJIGHUK 1 X 2 paBHOCOCTaBJICHBI.

570. Ha pucyHke IOKa3aH MapajuleJIOrPaMM, U3
BEPIIMH KOTOPOTO OMYIIECHBI BHICOTBI HA €0 CTOPOHBL.
Haiiure TaM /Ba MPSIMOYTOJIBHMKA M JOKQXUTE, UTO
OHM MMEIOT OJJMHAKOBYIO IIJIONIA/b U PABHOCOCTABJICHI.

571. Jdokaxkute, 4TO JIIOObIE JIBa MPSIMOYTOJIbHUKA
PaBHOIA IJIOIIAU PaBHOCOCTaBeHbI. (UTOOBI I0KA3aTh,
YTO NPSIMOYTOJIbHUK @ X D paBHOCOCTaBIICH C MPSIMO-
yrosibHukoMm @' X b’ (niycrs a < a'), nocrpoitre napas-
JieJIoTpaMM o cTopoHamu ¢’ u b, uMelolumii paBHYIO
IUIOMAb ¢ OOOUMH MPSAMOYTOJILHUKAMH. )

572. [loxaxxute, 4TO JIIOOOI MapasyieJIorpaMM PaB-
HOCOCTaBJICH C HEKOTOPBIM MPSIMOYTOJIbHUKOM, OZIHA U3
CTOPOH KOTOpPOro paBHa 1. JIokaxkuTe TO ke camoe JJIsl
TPEYroJIbHUKOB. JIOKaKuTE TO ke camoe JJIsl MPOU3-
BOJIbHBIX MHOI'OYI'OJIbHUKOB.

573. lokaxute, 4To JIOOBIE /IBA MHOIOYI'OJIbHUKA
PaBHOI! MJIOIAIM PABHOCOCTABJICHI.

D70 yTBEpKAEHUE Ha3bIBAIOT meopemoil boiisiu—Iepsuna.
(MaTepecHo, uro y EBkimma e€ HeT — oHa Oblia JI0Ka3aHa
ToJIbkO B XIX Beke.)

J1J1s1 MHOTOTPaHHUKOB 3TO YK€ HE TakK: HeJIb3sl pa3pe3aThb
MPaBUJIbHBIA TETPAd/lp Ha MHOIOI'PAHHBIE YACTH, U3 KOTOPBIX
COCTaBUTb Ky0. Borpoc 00 ToM ObLT OCTABJIEH 3HAMEHUTHIM
HeMelkuM MatematukoM [laBuioM [uinbOeproM Ha MaTeMa-
TryeckoM KoHrpecce 1900 roga (moa HomepoM 3 B CIUCKE
BA)KHEHIIIMX HEPEIIEHHBIX MPOoOJeM B MaTeMaTUKe) U IOJTy-
YW1 HazBaHUE «TpeTbeil mpodsieMbl [UibOepTay; yxe udepes
roJl OTBET (C OYEHb KPACUBbIM U OPUIMHAJIbHBIM JIOKA3aTEJIb-
CTBOM) OBLT JaH ydeHUKoM [uibbepra, Makcom [leHoM.

574. B xumwxke Maptuna lapanepa «Maremaruue-
CKHE 4YyJleca M TallHbI» €CTb KapTHHKAa C [ByMsl paB-
HOCOCTaBJICHHBIMH IIPSIMOYTOJIbHAKAMH Pa3HOH ILIOIIA-
au. (ITocynraiiTe myomaab Ha PUCYHKE IO KJIETOUYKAM:
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8 x 21 =168 B oanom, 13 x 13 = 169 B apyrom). Kak
Tak MoXeT ObITh? OOBSACHUTE, B 4YEM TYT HOJBOX.

N

N

575. YerblpéxyroJibHUK BIOMCaH B KBaJpar (Ha Ka-
XK/IOM CTOPOHE KBA/IpaTa JIGKUT 0 BEPLIMHE YETHIPEX-
yrosibHrKa). OKa3ajaoch, UTO YETHIPE OCTABHIMXCS OT
KBa/IpaTa TPEYyroJibHIKA UMEIOT paBHBIE TuToma M. [lo-
Ka)XUTE, 4TO 3TH TPEYTOJIbHUKH PaBHBI.

576. Bosee ObicTpblii €110COO 11PUOIIMKEHHOIO BbI-
YNCJICHUST KBAJPaTHOTO KOPHS W3 2 COCTOWT B Clie-
ayomeM. [lycTh Kakoe-To NMpUOTMKEHHE X YyKe Haii-
aeno. Torma x W 2/X Jexar mo pasHble CTOPOHbBI
oT \/§ (mouemy?) M B KauecTBe CJIEAYIOLIETO IpU-
OJIDKEHUST MOXHO B3SITh MX CpeJHee apu(MeTHUECKOe
%(x + 2/x). Hampumep, ecmm x = 1, T0 2/x = 2 m
caenyioliee MpUOIMKeHUe OyJIeT CPeHUM apu(pMeTH-
yeckuM 1 1 2, To ectb 1,5. CKOJIbKO pa3 HY»HO MOBTO-
PUTb TOT HPOLECC, YTOOBI MOJYYUTh OLIMOKY MEHBILIE
1/10000? Moxer Jin nocsie 10 roBropeHuit onmoka
obITh Gosbiie 1071992 (Ecnm x — Tekymiee mpuomu-
xenre, a y = (1/2)(x 4+ 2/x) — caenyiouee, To
y2 —2 = (x? — 2)?/(4x?), TaK UTO OTKJIOHEHUSI KBa-
ApaTa OT 2 OYeHb OBICTPO YOBIBAIOT. )
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28. Teopema Iludaropa

B 5ToM pasziesie Mbl pasHBIMH CIIOCOOAMH JOKaXKeM 3Ha-
MeHUTYI0 TeopeMy [udparopa: kBajpaT I'MIOTEHY3bl HPSIMO-
YTOJILHOTO TPEYroJIbHUKA PAaBEH CyMMe KBAJpaTOB KaTETOB.
HaunéMm ¢ moBTOpeHUsI y)Ke pa3OUpPaBLIAXCSI IPUMEPOB.

577. HapucyiiTe Ha kjer4aroii Oymare paBHOOe-
JPEHHBbI TIPSIMOYTOJIbHBI TPEYTOJIbHUK C KaTeTOM,
PaBHBIM CTOPOHE KJIETKH, M IIPOBEPhTE ISl HEro me-
opemy Ilughacopa: 1uiomajbs KBajpara, 1HOCTPOCHHOIO
Ha TUTIOTEHY3€e, PaBHA CyMMe TUTOIIa el KBaApaToB, 110-
CTPOCHHBIX Ha KaTeTax.

> KBaapaTbl, IIOCTPOCHHBIE Ha KaTETaX, HUMEIOT
eMHUYHYIO TI01a b. KBajspaT, MOCTPOCHHbIN HA I'u-
HOTEHY3€, Pa30OMBAETCSI HA YETbIPE TPEYIoJIbHUKA, Ka-
JKIBIil U3 KOTOPBIX COCTABJISIET ITOJIOBHHY KBaJpaTa CceT-
KU, ¥ TIOTOMY MMeeT IJIoNaab 2 — Kak ¥ Tpedyercsl. <

578. Ilposeppre Teopemy Iludaropa miist npsimo-
YI'OJIbHOI'O TPEYroJibHUKA C kareramu 1 u 2.

D> KBajpaTbl, mocTpoeHHble Ha KaTeTax, UMEIOT
mwiomaab 1 u 4. Ocraércst HalTH IUIONIAb KBaJpa-
Ta, HNOCTPOECHHOTO HAa TUIOTEHYy3e. DTO MOXHO CJe-
JIaTh IBYyMsI crioco0aMu. Bo-niepBbIx, ero MOXHO paspe-
3aTh Ha 4 TPEYroJIbHMKA U LIEHTPAJIbHBIN KBaapar. Tpe-
YTOJIbHUKY PaBHBI UCXOJHOMY (KaTeTbl 1 ¥ 2) U UMeroT
miomans 1. [lnomans 4eTbIpéx TakuX TPEYroJbHUKOB
paBHa 4, Ja el€ eIMHUYHBIIA KBaJpaT B LIEHTPE, BCETO
1oJIy4aeTcst 5, Kak U TpeOOBaJIOCh.

Jpyroii croco® BBIMUCJIUTH MJIOLIAAL KBaJpara, 110-
CTPOEHHOT'0 HA I'MIIOTEHY3€, COCTOUT B TOM, YTOOBI 00-
JIOXWTDb €r0 C YETBIPEX CTOPOH TPEYroJIbHUKaMH, JI0-
MIOJIHUB J10 0OJIBIIOTO KBajipaTa. Jlo0aBUB YeThipe Tpe-
YTOJIbHUKA, PABHBIX UCXOJHOMY, MbI ITOJIyUYUM KBaJpaT
3 x 3 =9, Takum 00pa3om, UCKOMasi TLJIOLA/b PABHA
9-4=5.4«

579. HNokaxure Teopemy Iludaropa B odmem ciy-
Yae, pa3pes3aB OCTPOCHHBIN Ha TUIIOTEHY3¢ KBaJpaT Ha
YeThIpE TPEYrOJIbHUKA ¥ BHYTPEHHUH KBaJpar.
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> Ilycrb Karerbl MUCXOJHOI'O TPEYIOJIbHUKA PaBHbI
a u b (cuntaem, uto a < b) ¥ Ha ero runoTeHyse ¢
TIOCTPOCH KBajIpaT. Pa3peskeM 3TOT KBaJpaT Kak Ha pH-
cyHke. Bosiee mopo6HO, MOCTPOUM Ha KaXKI0M CTOPO-
He KBaJjpaTa (BHYTPH HEr0) MPSIMOYTOJIbHBINA TPEYTOJIb-
HUK, paBHbIA MCxojiHOMY. [TOCKOJIbKY CymMMa OCTpbIX
YTJIOB MPSIMOYTOJIBHOTO TPEyroJibHUKa paBHa 90°, »Tn
TPEYTOJILHAKU YJIOKaTcs Oe3 mieseil. OcTaHeTcsl KBa-
JpaT: B caMOM JeJie, KaXJas U3 CTOPOH OCTaBIICi-
csl yactv paBHa b — a, a Bce yrJibl npsiMbie. Takum
o0pa3oM, KBa/[paT CO CTOPOHOI C pa3pe3aH Ha 4eThipe
TPEYTrOoJbHYKA, PaBHBIE MCXOMHOMY (TUTOIIATIh KaXKI0TO
ab/2, Bcero 2ab), u kBagpaT co cTopoHoit b — a n
mwromapio (b — a)?. B CyMME UMEEM

2ab + (b — a)? =2ab + b> + a* — 2ab = a*> + b,

Kak ¥ roBoput TeopeMa [ludaropa. <

BmecTo paspesaHus KBaJpaTa Ha 4acTH MOXKHO ObLIO Obl
JIOIOJIHUTB €r0 /10 0OJIbLIEro KBajpaTa. DTO JI0Ka3aTeJIbCTBO
MOXKHO C/ieJIaTh COBCEM HarJIsiIHbIM. PaccMOTpUM JiBa CIIOCO-
0a paspesaTh KBaJpaT co CTOpoHOi1 a+ b Ha yactu (cM. pucy-
HOK). B nepBoM ciiyyae noJiyyaloTcst KBajpar a X @, KBaJpar
b x b n yerbipe NpsIMOYroJibHBIX TPEYI'OJIbHUKA C Karera-
Mu a u b. Bo BTopoM cilydae MOJIydYaloTCsl Te 5Ke YeThbIpe
TPEyroJIbHUKa ¥ O/IUH OOJIbLIOHA KBaJpaT, CTOPOHA KOTOPOI'O
paBHA I'MIIOTEHY3€ IIPSIMOYI'OJIbHOI'O TPEYIOJIbHUKA C KaTera-
Mmu a u b. TlooToMy cymMMmapHas IUIOIIa/Ib ABYX KBaJpaToOB CO
CTOPOHaMH @ ¥ b paBHa IJIOIaM GOJIBIIOrO KBaJpaTa.

Jlpyrumu csioBamu, mHTEpecyloume Hac ¢uryps (oaHa
COCTaBJIEHA U3 JIByX KBaJpaTOB KAaTETOB, BTOpasi — KBaJpaT
TUIOTEHY3bl) PABHOBEJIMKHU IO JIOMOJIHEHUIO: 100aBUB K HUM
OJTHU ¥ T€ € YeThIpe TPEYTOJIbHIKA, MOYKHO TOJTyYUTh OfIH-
HAKOBBIEC KBA/IPATBI.

580. Hcrosb3ysi pUCYHOK, OOBSCHUTE, KaK MOXHO

JI1I00bBIe JIBa KBa/IpaTa pa3pe3aTb Ha HATb 4acTen u cJio-
KUTh M3 HUX OAWH KBaJpar.

>> Ilycrb cropoHbl KBaJIpaToB paBHbl a u b, npu-
uéM a < b. [pwoxkum KBajpatel JIpyT K APYTY Kak
Ha pUCyHKe (cjieBa OOJIBIINIA, CO CTOPOHON b) M oTiIo-
>)KUM (CcJIeBa) Ha HUXKHEH CTOpPOHE OOJIBILEro KBaJpara
OTpe30K, paBHbIi a. COeMHUM TOJYYEHHYIO TOYKY C

170



JIEBBIM BEPXHUM M NPABLIM BEPXHUM YIVIAMU KAPTUHKU
U cleslaeM paspesbl 10 3TuM JMHUsIM. [losnydarcs nsa
MPSIMOYTOJIBHBIX TPEYTOJIbHAKA CO CTOPOHAMU a W b
(ofuH LENbHBIA, APYroil COCTaBJIEH W3 JBYX vacTei).
ITpuctpouM ux CBEepXy Kak Ha PUCYHKE — IIOJIyYUTCS
kBazipar. <

KapruHka u3 npeapiaylueit 3a/1aul MO>KeT ObITh OCHOBOM
JUISL 3aMOLIEHHs] TVIOCKOCTH KBa/IPaTHBIMU IJIMTKamu. Ddury-
Py, COCTaBJICHHYIO M3 JIByX KBaJpaToB (DOJIbIIEIO U MEHb-
IIEr0), MOXHO MOBTOPSITh MEPUOUYECKU, TIOMellast JIeBbIit
HIDKHUI yroJl cjieflylolieit (purypbl B BbIEMKY HpEIbIIyLIeh
(cm. pucynok). Ilomyunrcst mosiocka, B KOTOpOii 00a Kpast
(HMKHMI ¥ BEPXHUIA) — «JIECEHKay OJIHOM U TOM e (POPMBI.
Tenepb, UCMOB3ysl TaKKUE MOJIOCKU KaK MapKETHbIE JOCKU U
HPUKJIA/IBIBASI MX JIPYT K JPYTY, MOXHO 3aMOCTHThb BCIO TJIOC-
KOCTb.

[TyHKTHpPHbIE JIMHUM MOKA3bIBAIOT, YTO BMECTO Mapbl KBa-
JIPaToOB CO CTOPOHAMU @ U b MOKHO ObLIO Obl MCIIOJIB30BATH
O/INH KBaJpaT €O CTOPOHOIl C, Ifle ¢ — TUMOTEHy3a Mps-
MOYTOJIBHOTO TpEYroJIbHUKa ¢ KaTeTamu a u b. Ilpu sToM
Mo-TIpekHeMy OyJIeT 3aMOLLEHNe BCEi MI0CKOCTH Oe3 mpode-
JIOB ¥ TIEPEKPBITHIL. 3HAUWT, TUTomaM obenx puryp (a? + b?
U ¢?) OIMHAaKOBBI, TAK YTO Mbl BHOBb IIPUXOAUM K TEOPEME
[Mudaropa.

Teopemy Ilugaropa moxxHo nepedopmysmpoBarb
TaK: KBaJpaT, MOCTPOEHHLIA Ha TUIOTEHY3€ IIPSIMO-
YTOJILHOI'O TPEYTrOJIbHUKA, MOXKHO paspes3aTh Ha JIBE 4Ya-
CTH, PaBHOBEJIMKHME KBaJpaTaM, IIOCTPOEHHBIM Ha €ro
katerax. Cliefylomast 3a/1a4a MOKa3bIBAET, KAKMMHU MO-
ryT OBbITh DTH YaCTH.

581. Ha cropoHax npsiMOyroJibHOrO TPeyroJbHUKA
MIOCTPOEHBI KBaIpaThl. BbicoTa, OIMyleHHAS U3 TIPSIMOTO
yIia, IpOJOJDKEHA U pa3pe3aeT MOCTPOCHHbIA Ha Jna-
TOHAJIM KBaJIpaT Ha JiBa IPsSMOYTOJIbHUKA. Jlokaxkwre,
YTO OHU PABHOBEJIMIKY KBaJIpaTaM, IOCTPOCHHBIM Ha Ka-
TEeTax.

D> Pemenne 3Toi 3a1aumM MPOIIE BCETO MOSICHUTh
TIOCJIE/IOBATETbHOCTHIO KAPTHHOK.

Ham Hy’>XHO /T0Ka3aTh, 4TO KaX/Iblil M3 3aIlITPUXO-
BaHHBIX MPSMOYTOJBHIKOB PaBHOBEJIMK KBAJpaTy, IO-
CTPOEHHOMY Ha (COOTBETCTBYIOLIEM) KaTeTe. YI00HO
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HepeiTH K I0JIOBUHKAM, paspe3as KBaJpar v LPSAMO-
YTOJILHUK Mo JuaroHayy. (Ecnm nonoBuHKYM ABYX ¢u-
TYP PaBHOBEJIMKU, TO ¥ CaMU (PUI'Yypbl PaBHOBEJIMKH. )

Bo3bMEM TpeyrosibHUK, COCTABJISIOLIMI MOJIOBUHY
KBaJipaTa KareTa. Mbl y>k€ BUJEIU, YTO MOXHO CJBH-
IaTh BEPLIMHY TPEYI'OJIbHUKA MAPAJJIEIbHO IPOTUBOJIE-
Kalllell CTOPOHE, U IIOLIA/lb TPEYT0JIbHUKA OT 3TOr'0 HE
MeHsieTcsi. CIBUHEM JIEBYIO BEPLIMHY BBEpX, MOJYYUM
JIpyroi TpeyroJIbHUK TO »Ke caMoyl IIOIIA/IU.

Tenepp NOBEpHEM STOT TPEYTOJILHUK IO YaCOBOA
crpesike Ha 90° BOkpyr Tymoro yria. [lojy4unm gpyroii
TPEYrOJIbHUK, PaBHBIA NpEIbIIyIIEMy 110 JBYM CTOPO-
HaM U YIJIy MEXJY HUMU.

Tenepp BCIIOMHUM O BBICOTE, OIYIIEHHON U3 IIpS-
MOT'O YIJIa ¥ IPOJOJKEHHOM 32 TUIIOTEHY3y. MBI cCHOBa
MOXEM CIBUHYTh BEPUIMHY TPEYrOJILHMKA BIOJIb JTOM
BBICOTBI 0€3 M3MEHEHMS €TI0 IJIOLIA/IN.

Bce: MBI [OJIy4usIM TPEYroJIbHUK, COCTaBJISIIOLIUIA
TIOJIOBUHY HYXKHOTO HpsiMoyroJibHuka. (Paccyxaenue
[UISl KBaJpara APYroro Karera poOBHO TAKOE >KE: Hapu-
CyiTe COOTBETCTBYIOLIAE KAPTUHKU CaMH.) <

Teopema INudaropa no3BoJisieT HAUTU TUIIOTEHY3Y
C TIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA IO €r0 KaTeTaM d
u b 1o dopmyJie

c=+\a?+ b2

HaoGopor, 3Hasi rUnoTeHy3y M OJIMH KaTeT, MOXHO
HalTH BTOPOI:

a=+/c*— D2

582. HaiiamTe BBICOTY M NJIOLIAJb NPABUJILHOIO
TPEYIoJIbHAKA CO CTOPOHOM d.

> B paBHOOEIPEHHOM TPEYTOJIbHAKE BHICOTA COBMA-
JaeT ¢ MeIuaHoW (M OMCCeKTpHCOii). 3HAUWT, OHA Je-
JIUT MIPaBUJIbHBINA TPEYTOJIBHUK Ha J[BA MPSMOYTOJIBHBIX
TPEYTrOoJIbHMKA, B KOTOPBIX TMIIOTEHY3a paBHA d, OJUH
U3 KAaTETOB paBeH /2, a BbICOTA A SIBISIETCS APYTUM
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KaTeTOM. 3HAuMT, €€ MOXKHO HalTH 10 popmyJie:

h=+/a?>-(a/2)? = Ea2 = ?a.

4

COOTBETCTBEHHO, IUIONIA/b TPABUIIBHOTO TPEYTOJIbHU-
Ka paBHa ?az.

B mpsmoyrosbHOM TpeyrosibHWKE C KaTeTaMu
3 u 4 runorenysa, HaiijileHHass 1o Tteopeme I[Iu-
(baropa, OKa3bIBacTCS LEJBIM YHMCIOM: OHAa paBHA
V32442 =9+16=+25=5.

Tak ObIBacT, eCTECTBEHHO, HE BCEI/a: B3sIB Hay-
rajJ JiBa 1eJIbIX Kateta @ u b, Mbl cKopee BCEro He
noJIyunM TouHoro kpazapaTa (a’ + b? me Gyner kBa-
JpaToM 1iesoro yncia). CkaxeM, ISl TPEYTrOJbHUKA
c karetamu 3 u 5 nosryunrcs 32 + 5% = 9+ 25 = 34,
Y TUTOTEHY3a V34 we OyaeT neabM ynciioMm. OnHako
YKa3aHHbI HAMY [TPUMEP MPSIMOYTOJILHOTO TPEYTOJIb-
HUKAa C [IeJIBIMI CTOPOHAMH HE €TMHCTBEHHBIN.

583. VYkaxure ewE HECKOJIBKO JPYIrux IPUMEPOB
LIPSIMOYI'OJIbHBIX TPEYI'0JILHUKOB C LI€JIbIMU CTOPOHAMMU.

> Bo-1iepBbIX, MOKHO YMHOXKHTD KaTEThbl TPEYTOJIb-
HHUKa Ha Jodoe Lenoe yncyo. CkakeM, BMECTO Tpe-
yroJibHUKa C KaTeTaMd 3 U 4 (4 TUIOTEHY30# 5) MOX-
HO B3SITb TPEYTOJIBHUK C BABOE OOJIBIIMMU KaTeTaMu 6
u 8. Ero rumnorenysa Oyaer paBHa

V62482 =1+364+64=+/100=10=2-5.

Boo0iiie, eciii yMHOXUTD KaTEThl Ha YUCIIO k, TO TUIIO-
TEHy3a, HailjieHHast 110 Teopeme [Tudaropa, Toxe ymHO-
KUTCA Ha k:

V(ka)t (kb)2 = \/k2a? + k2b? =
= Vk2(a? + b2) = k\/a? + b2,

Ho ectb u Gosnee uHTepecHbie npuMepsl. MoXHO, Ha-
IpUMep, UCKaTh UX CPeIH TPEyroJbHUKOB, Y KOTOPBIX
TUIOTeHYy3a Ha e[UHULly JUlMHHee kaTeTa. Eciu xarter
PaBeH a, a UNOTeHy3a a + 1, To BTOPO#i KaTeT paBeH

Via+1?—a2=vVa+2a+1-a>=v2a+1.
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HyXHO TOJIbKO, YTOOBI BTOPO# KaTeT ObLI IIEJIBIM,
TO €CTb 4TOOBI UUC/IO 2a + 1 OBLJIO TOYHBIM KBajpa-
ToM. Ho 3TO HecsioxHO: JTI0O60e HEUETHOE UMCIO MMe-
€T BUJA 2a + 1, Tak YTO HaJO MPOCTO HANTU HEYET-
Hble TOYHBIE KBaJApaThl: 9 = 32,25 = 52,49 = 72
u tak ganee. Ilpu 2a + 1 = 9 nosyvaem a = 4,
TO €CThb TPEyTroJILHUK C KaTeTaMu 3 U 4 (yxe ObLI).
Ipu 2a + 1 = 25 nonyvaem a = 12, TO ecTb Tpe-
YroJibHUK ¢ KaTeTamu 12 u 5. Ero rumorenysa paBHa
V122452 = /144 + 25 = /169 = 13. Kak mbl 1
obeuiayiv, oHa Ha 1 jjMHHee Karera. <

584. Kaxoii ciieytonuii IpsiIMOyroJibHbII TPEYTroJib-
HUK C ILIEJbIMA CTOPOHAMH IIOJIyYUTCSI TAKUM CIOCO-

oom?

585. TMokaxkurte, 4TO ISl JIIOOBIX LIEJIBIX ITOJIOXKU-
TEJBHBIX M U n ¢ m > n udcia a = m? — n?,
b =2mn, ¢ = m*+n? oGpasyior nudaropoBy TPOIiKy.
[Ipy Kakyx 3HAYEHUSIX M W N MOJIyYaTCsl yXK€ MU3BECT-
Hble HaM Tpoiiku 3,4,5u 5,12, 13?

LeJble uucna a, b, ¢, aas xotopeix a’+b? = ¢?,

Ha3bIBAIOT NUpAOPO8LIMU MPOUKAMU.

> MOXHO JI0JIr0 TajaTh, OTKyJa B3SUIMCh TaKUe
(hopMyJIBl, HO IIPOBEPUTD, UTO uucaa a, b, c obpasyioT
m1aropoBy TPOUKY, COBCEM HECJIOXKHO:

(mzfnz)z—i—(2mn)2 = m*+nt—2m*n’+4m?n® =
=m*+ n* +2m?’n® = (m?® + n)%.

M3BecTHBIE HAM TPOIKH MOJTyUalOTCs TI0 3TOM (opMmyJie
npu m =2, n=1unpu m = 3, n = 2 (JIeTko HailTu
NOJI0OPOM, BAPMAHTOB COBCEM HEMHOIO). <

B «Hauanax» EBkyinia (JpeBHErpeyecKkoM yuyeOHUKE Teo-
meTpuu, okoJio 300 et go P. X.) nokasaHo, 4yro, npumMeHsist
JIBa YIMOMSIHYTBIX HaMU mpuéma (opMystry mocieaHeil 3aa-
UM U YMHOKEHHE BCEX 4YHMcell TPOWKU Ha OJHO U TO ke k),
MOYKHO TIOJTyYHTh BCE MU(PArOpoBbI TPOMKU.

Ecnu Bl KOrja-HUOY/Ib OKaXKETECh HA HEOOUTAEMOM
OCTpPOBE M BaM 3aXO4YeTCsl IOCTPOUTH IIPSIMOM YroJ, a
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HMYEro, KpOME IIPOYHOi BEpEBKH, 110/] PyKOil He Oyzer,
TO MOXKHO BOCIIOJIb30BAThCSl MU(PAropoBbIMU TPOIKAMHU.
Bot kak 310 nemaercs.

3aBspKUTE Ha BEpEBKE [IBa y3Jla HAa KaKOM-TO pac-
CTOSIHMSI, 4 IOTOM OTJIOXKUTE ITO XKE PacCTosiHUE (CJI0-
KMB BMECTE /1BA KyCKa BEpEBKM) 12 pa3 u CBSKUTE Be-
PEBKY B Koubl0. Ilonyuntcst BepEéBovHOE KOJBLO, pa3-
outoe Ha 12 paBHBIX yUacTKOB. Terepb BCHOMHUTE, YTO
12 =3 +4 4 5, Bo3pMUTE TPU KOJIBIIIKA U...

586....1 4YTO HAJO J€JATh JAJIbIIE?

> KoJiblllku Ha0 BOUTH B 3€MJIIO, HATSITMBasi Ha
HUX BEPEBOUYHOE KOJIBIIO, C TAKUM PACYETOM, UTOOBI
00pa3oBaJicsl TPEYroJbHUK CO CTOPOHamu 3, 4, 5 (yno0-
Hee BCEro, HaBepHO, CHayasla BOMTH KOJIBIIKM Ha pac-
CTOSIHUM 5, A NOTOM BOUTb TPETUIA KOJIBILLEK B HY>KHOM
Mmecte, HaTsiTuBast BepeBky). [To Teopeme INudaropa no-
JIyUUTCsl TPSIMOYTOJIBHBII TPEYTOJIbHUK. <]

MHorpa pacckasbIBAIOT, YTO TaKOW METOA TMPUMEHSIIN
JIPEBHUE ETMNTSIHE, KOTOPBIM HY>KHO OBLJIO CTPOMTH NHPaMHU-
IbI C NPSIMBIMA YIJIAMHM, W JIaXKE Ha3bIBAIOT TPEYTOJIBHUK CO
cropoHaMu 3, 4,5 «ErunercKuM TPEeyroJbHUKOM». PuMckuit
ucropuk [lnyrapx (I-1I Bex ot P. X.) nucan B ofHo#t U3 cBOUX
KHUT: «V, BUIUMO, ETUNTSIHE CPAaBHUBAIOT Npupoay Beeobur-
HOCTH C KPAaCHMBEHIIIMM M3 TPEYTroJIbHUKOB, TaK uTo [11aToH B
»locynapcTee®, KaKeTcsl, BOCIOJIb30BAJICSI UM, COUMHSISI CUM-
BOJIMYECKOe O0OO3HauUeHUE Opaka. DTOT TPEYroJIbHUK MMEET
KaTeT W3 TPEX uacTell, OCHOBAHME — U3 YETBIPEX M TUIIO-
TeHy3y — U3 ISTU, IPUYEM CUja [KBaJpaT] e paBHA CHJIE
[cymme cua] aByx Apyrux cropoH. Takum oOpasoM, Karer
MOYKHO CUMTaTh MY>CKMM HA4ajioM, OCHOBAHME — KEHCKNM,
a TUNOTEHY3y — OTIpbICKOM oboux. Takxke Ocuprca Mox-

HO CyuTaTbh HavayjoM, Mcuny — BMmectmwudiieM, a [opa —
ucxogoM. K Tomy ke ., Tpu”sIBJISIETCSI EPBBIM HEYETHBIM U
COBEpPLICHHBIM 4UCJIOM; ,,9€ThIpe” — 3TO KBaJpaT, CTOPOHbI

KOTOPOT0 — YETHbBIE JIBOMKH; ,,IIATh™ %€ YaCThIO MOXOJUT Ha
OTIIa, YaCThI0O — HA MaTh, Oy/y4n COCTABJICHO W3 TPOWKM U
nBoiiku» (nepeson H. H. Tpyxunoii). Bnpouem, B coxpaHus-
IIMXCS] ETUIETCKUX MAIUPYCcaX MaTEMATUUECKOTO COEPKaHUS
(ommH m3 HUX xpaHutcst B Mockse, ewe oauH — B JlongoHe)
NPSIMOTO yKa3aHHsl HA KCIOJIb30BaHUE TAKOTO TPEYroJIbHUKA
JUISl HOCTPOCHUSI IIPSIMBIX YIJIOB HET.
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[leganT oTMETHIT ObI, YTO NPU U3JI0KEHHOM MOCTPO-
€HUU MPSIMOTO YIJIa UCTIONb3yeTcs He TeopeMa [ugaro-
pa, a obpamnas X Heil: ecM B TPEYTOJIbHUKE KBaIpaT
OJIHOH U3 CTOPOH PaBEH CyMME KBa/JIpaToB BYX IPYIHX,
TO MPOTUBOJICKAIINN €l YroJI IPSIMOIA.

587. Jlokaxute 3Ty TEOPEMY, UCIIOJb3YsI TEOPEMY
IMucaropa.

> 910 coBcem npocro. Ilycts B TpeyroJyibHuKE co
cropoHamu a, b, ¢ BbinosiHeHo pasenctso a’+hb? = 2.
JlokaxxeM, 4TO OH MpsIMOYToJibHBIHA. [TocTponm mpsiMo-
YTOJIBHBII TPEYTOJBHUK ¢ KaTeTamu @ u b. Ero rumo-
TeHy3a 110 TeopeMe [Indaropa pasHa

Va2 +bh=vVe2=c.

Ocraéres 3aMEeTUTh, YTO 3TOT TPEYTOJIbHUK PaBeH MC-
XOIHOMY (II0 TPEM CTOPOHAM), W HOTOMY YIJIbl B HUX
TOXE PaBHBI. 3HAUUT, UCXO/JHBII TPEYTOJBLHUK OBLT TIPSI-
MOYTOJILHBIM. <]

Emé HeckKoJIbKO 3a1a4

588. Tloab3ysich 3TUM PUCYHKOM U3 CTAPUHHON KU-
TaiCKOll PYKOIIMCH, BOCIIPOM3BEIUTE [0Ka3aTEIbCTBO
Teopemsl [Tuaropa aiist yacTHOTO Cilyvyast U MOKaKH-
TE€, 4TO JUArOHAJIb INPSIMOYI'OJILHOIO TPEYI'OJIbHUKA C
kareramu 3 U 4 paBHa 5.

589. Ha kservaroii Oymare co cTOpoHO# KJIeTKM 1
HAPHUCOBAaHA OKPYXXHOCTb C LIEHTPOM B OJHOI M3 Bep-
IIMH KJIETOK M paamycom 5. Uepes3 CKOJILKO BEPIIMH
KJIETOK TIPOMJET Takasi OKPY>KHOCTDb?

3Ty 3a/la4y IOJIE3HO UMETb B BUAY, €CJIM HA/10 HApHUCO-
BaTb Ha KJIETUaTOl OyMare KpacHUBYIO OKPY>KHOCTbD.

590. okasarenscTBo TeopeMsl Ilndaropa, npunu-
cbiBaeMoe JleoHapo 1a BuHuM, COCTOUT B CIIEAYIOLIEM.
HobaBum K KBaJpary, HOCTPOCHHOMY HA I'MIOTEHY3€ C
TIPSIMOYTOJILHOTO TPEYTOJIbHUKA CO CTOpOHamMu a u b,
€ell€ OMH TaKOil Xe€ TPEYroJIbHUK C JPYroit CTOPOHBI.
IMonyuntcs mwectuyronbHuk. Ipyroii MmecTUyrosbHUK
CTPpOUM TaK: BO3bMEM /IBa KBaJpaTa CO CTOPOHAMU
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U b, COBMECTUM UX yIJIbl U JIOIOJHUM JBYMSI TPEYI0Jib-
HUKaMH JI0 HIECTHYTOJbHUKA.

Ham majo mokasaTh, UTO ILIOMIAJU DTUX LIECTH-
YTOJIbHUKOB PaBHBI (BBIYMTASI TPCYTOJIGHUKHU, MBI [TOJTY-
unm, uto a? + b% = ¢?). Ilokaxure, 4TO Paspesas Lie-
CTUYTOJIbHUKY 10 JJINHHOM MaroHaji, Mbl MOJIy4YHUM
PaBHbBIE YaCTH, TOJBKO MPUIIOKEHHbIE MO-Pa3HOMY.

591. Vcnosnn3yss KapTMHKY C JABYMsl BIIMCAHHLIMU
Jpyr B Jpyra Ksajparamu (JOKa3aTesbCTBO TEOPEMbI
INucparopa Ha c. 170), qokakuTe, 4TO LEHTP KBapaTa,
MOCTPOEHHOI'O Ha TUIIOTEHY3€ HPSIMOYTOJIBHOIO Tpe-
YTOJIbHMKA, COBIAJAET C LEHTPOM OOJIBLIOrO KBaJpara
U HOTOMY JIGXKUT Ha Ouccekrpuce npsimoro yria. (Ilo-
Jlyyaercst jpyroe peluenue 3azauu 471.)

592. Kak nomectuTb BHYTpPb Kpyra pajuyca »
IIECTh PUMBIKAIOIMX APYT K JAPYTY MPaBUJIbHBIX Tpe-
YI'OJIbBHMKOB CO CTOPOHO# #? UTO M3 3TOro MOXHO 3a-
KJIIOUUTH IIPO IUIOIAb Kpyra paauyca r?

593. Yemy pasHa 1joma/ib PaBHOOEIPEHHOIO Tpe-
YTOJIbHHKA, Y KOTOPOTO OCHOBaHWE MUMeEeT JUIMHY d, a
OJVH W3 YIJIOB paBeH 120°?

594. Haiiqure JJ1MHY BBICOTHI IPSIMOYTOJILHOIO TPE-
YTOJIbHUKA C KaTeTaMd 3 U 4, OIyIIEHHOW Ha TUIOoTe-
Hy3y. (YeMy paBHa IUIOIIa/Ib 3TOTO TPEYroJIbHUKA?)

Teopema Ilugaropa yreepxkiaer, 4To KBaJpar CTo-
POHBL €, JIEXAIEH MPOTUB IPSMOIO YyIja TPEeyroJib-
HIUKa, PaBEH CyMMeE KBAJpaTOB [BYX JPYTMX CTOPOH.
OO0paTHy10 TeopeMy MOXHO HepeOopMyJIUpOBaTh TaK:
€CJI yTOJI B TPEYTOJILHUKE He MPSIMOii, TO KBaJpar Jie-
Kalllell IPOTUB HEro CTOPOHbI He PaBEH CyMMe KBaJlpa-
TOB /IByX JPYIuX CTOPOH. Jlpyrumu cjioBaMu, OH JI0JI-
>KeH ObITh 00JIbIIIE UM MeHbIlie. Bo3HMKaeT ecTecTBeH-
HBII1 BOIPOC: KOTJja OH 0OJIbIIE, a KOTa OH MEHbLIE? U1
Ha ckosbko? Crefylolue 3alaud Jal0T OTBET Ha STOT
BOIPOC.

595. CropoHa ¢ NeXUT NPOTUB TYNOrO yrja Tpe-
yroJbHYKA, @ U b — JIBe Apyrue CTOPOHbI ATOTO Tpe-
yrosibuuka. JJokaxure, uto ¢? Gojbiue a® + b? Ha Be-
JINYKHY, PAaBHYIO y/IBOCHHOMY IPOM3BEJCHUIO CTOPOHbI
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=

a Ha TIPOEKIMIO CTOPOHBI b Ha CTOPOHY a (CM. pu-
cynok): ¢ = a®> + b? + 2ad. ([lpumenute Teopemy
[Mudaropa K AByM TPSIMOYTOJBHBIM TPEYTOJBHAKAM: C
katetamu d u h, a Takke ¢ katetamu a + d u h.)

596. CropoHa ¢ JISKUT MPOTUB OCTPOrO YIJa Tpe-
YroJbHUKA, @ U b — JBe Apyrue CTOPOHbBI 3TOrO Tpe-
yroJibuuka. Jlokaxkute, yto ¢? Menpie a® + b? Ha Be-
JIMYMHY, PABHYIO YIBOGHHOMY MPOM3BECHUIO CTOPOHBI
a Ha TIPOEKIMIO CTOPOHBI b Ha CTOpPOHY a (CM. pucy-
HOK): ¢? = a® + b? — 2ad.

B kypce TpUroHOMETpUM YTBEpKIEHUS [BYyX Ipeblay-
1IMX 3a/1a4 Ha3bIBAlOT meopemou KOCUHyCcos8.

597. JlokaxuTe, 4TO CyMMa KBaJpaToB YETBIPEX
CTOPOH IapaJljieJiorpaMMa PaBHa CyMMe KBaJIpaTOB €ro
auaronasicil. (CoeIMHUM /IBe BEPIUUHBI UATOHAIBIO U
OIlyCTMM U3 JBYX JPYTMX BEPIUMH NEPHEH/UKYJISIPbI HA
9Ty AMaroHajb. Bblpasute Bxosiuue B yCJIOBUE 3aja-
Yy BEJIMUMHBI Yepe3 UIMHBI BOZHUKAIOIIMX MPU 3TOM
OTPE3KOB. )

Hcnosb3ys TeopeMy kocuHycoB (3afauu 595 u 596)
U HaBBIKA aJreOpanvecKux INpeoOpa3’oBaHUM, MOXKHO
Jokasath ¢hopmyiy Iepona (nazsanuyio B yecth [epoHa
AneKkcaHJpUIiCKOro, TPeYecKoro MaTeMaTHKa, SKUBLIETO
B niepsoM Beke 10 P.X.):

598. [lokaxure, yro 1UIOW@A/AL TPEYIOJIbHUKA CO
CTOpOHaMH a, b, c MOXeT ObITh Haii/ieHa 1o opmyJie

S=+/p(p—a)(p—b)(p—oc).

e p = (a+ b+ ¢)/2 — nojynepumerp TpeyroJib-
nuka. (Io 3amadam 595 u 596 MoxHO Haiity d, HOC/IE
vero Haiiti h no Teopeme [udaropa n S xak ah/2.)

[MoacTaBus BepaXkeHne [Jisi p B (GOPMYJly, Mbl TOJIyYlM

G \/(a+b+c)(a+bfc)(a+cfb)(b+cfa)

16 '
Bu/iHO, 4TO KOr/ja TPEYroJIbHUK CIUIOIMBACTCS M CyMMa JIBYX
€ro CTOPOH HpUOIKAeTCsS K TpeTbeil, TO OfHA M3 CKOOOK
CTPEMHUTCS K HYJIIO, U IJIOA/Ib TOXKE, KaK U CJIEI0BAJIO OXKH-
natb. M3 31mx cooOpaXkKeHnii MOXKHO 3allOMHUThH TPU CKOO-
KU, 4eTBEPTAasl Hy>KHa [0 COOOPaYKEHUSIM PasMEPHOCTH, U OHa
J0JDKHA OBITh CUMMETPUYHA OTHOCHUTENBHO a, b, c.
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599. Kak, ucnosb3syst popmyJy I'epona, Haiitu pa-
JIMYC OKPY>XHOCTH, BIIMCAaHHOI B TPEYTOJILHUK CO CTO-
poHamu a, b, c?

600. M3BecTHBI CTOPOHBI TpeyroJibHuka. Kax Haii-
™ JuHy ero Meauan? (IIpoJo/DKMB Me/IMaHy, MOXHO
JOCTPOUTH TPEYTOJIBHYK JI0 NapajuleslorpaMmMa U BOC-
HOJIB30BATLCS 3aj1a4eit 597.)

Emé onuu BapuaHT JokazaresbctBa Teopembl [1u-
(aropa (CM. pUCYHKH HA TOJISIX): TPOJOKAM BEPXHUC
CTOPOHBI KBA/IPaTOB, MOCTPOCHHBIX HA KaTeTax, 0 IIe-
peceueHus; ITO MEPeceUeHNe OKAXETCsl Ha MPOI0JIkKe-
HHM BBICOTHI TPEYTOJIbHIKA (TToueMy?).

CkocuM Terieph KBaJpaThl, MOCTPOCHHBIC Ha KaTe-
TaX, Y4TOOBI JJIMHHBIE CTOPOHBI COOTBETCTBYIOIIMX Ma-
PAJICIIOTPAMMOB CTAJT BEPTUKAJIbHBIMH.

IMocne »Toro cHoBa creaeM WX MPSIMOYTOJIbHUKA-
MM, ¥ 3TH IPSIMOYTOJILHIKY 3aTIOJTHST KBaJIpart, TOCTPo-
€HHBI Ha JUArOHAJIN.

601. Jlaiire o0OCHOBaHME [IJIsl BCEX ILIArOB DTOIO
paccykaeHust (M TeM CaMbIM 3aBEpUIUTE €IIE OHO J0-
Ka3aTeJibcTBO TeopeMbl [ludaropa).
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29. IlogooOue

ToBopst HeopMasIbHO, MOJOOHBIE OOBEKTHI — ITO
OOBEKTHI OIMHAKOBOM (DOPMBI, HO (BO3MOXKHO) Pa3HBIX
pa3MeposB.

602. Ilpusesure HECKOJIBKO HPUMEPOB HMOIOOHBIX
OOBEKTOB U3 «PEAJIbHOM SKI3HM».

> dororpauu pa3sHOro pasMepa, OTIeYaTaHHbIE C
OJJHOTO Y TOTO >K€ HeraTuBa (Kak cKasayu Obl paHblIe)
i (paitna (B uudposoit dororpacpun). Hacrosmit
ABTOMOOWJIb U €0 MOJeJb (€CJIM OHA BBIIOJHEHA TOY-
HO B Macirabe). Bee kpyru mopo0ubl. Bee kBagpats
NoJ00HBI. Bee paBHOCTOPOHHME TPEYTOJILHUKH TOJ00-
HBI. <

WHorpa xaxkyuyecs: oA0OHBIMA OOBEKTbl HA CAaMOM [le-
Jie He nopoOHsl. Hanpumep, dortorpadum oqHOro 1 TOro e
31aHUs, CACJTAaHHBIE C Pa3HbIX paCCTOHHHﬁ, HE COBCEM HOH06-
HBI (HpI/I NOAXOAE K 3JaHUI0 BUJAUMBIC IIPOIIOPIUKU HEMHOI'O
MeHsoTCst). To ske caMoe MOXKHO CKazaTh O OyTbUIKax U OaH-
KaX pasHbIX pasMEPOB, MMEIOLINX OJWHAKOBLIC KPBIIIKU. Ey-
KBbI TUNOrpa)ckoro 1pudra pasHbIX pa3sMepoB (OAHOIO U
TOro k€ Tuma mpudTa — KaK roBOPSIT MOJUTPapUCTHI, Of-
HOU 2apHUmypbl) NOYTH NOJOOHBI, HO HEe BCET/a B TOUHOCTU
1mof00HbI (OYKBbI MEHBILETO pa3Mepa ObIBAlOT OoJiee Mpu3e-
MUCTBI) .

JlBa TpeyrosibHUKa NOOOOHbI, €CJIM UX COOTBET-
CTBEHHBIE YIJIbI PABHbI U CTOPOHBI OJIHOIO B OJIHO U
TO e YUCJIO pa3 OoJibllle (MM MEHbIE) COOTBET-
CTBEHHBIX CTOPOH JPYyroro. 3TO YHCJIO Ha3bIBaeTCS
Ko3hpuyuenmom nodobus.

O6osnauene ABC ~ A'B’'C’ ykasbiBaer, uTO
tpeyrosibiukn ABC u A'B'C’' (coorsercreHHbie
BEPLIMHBI 0003HAYEHBI 0003HAYEHBI OIMHAKOBBIMU OY-
KBaMM) TIOTOOHBI.

603. JToxaxuTte, 4TO MEPBOTO YCJIOBUS yXKe JOCTa-
TOUHO: €CJIM YTJIbl OTHOTO TPEYTOJIbHUKA PaBHBI yIiIaM
JPyroro, To CTOPOHBI IPONOPLMOHAJIBHEI (OTIAYAIOTCS
B OJJHO U TO K€ YUCJIO Pa3)

> Iycte ABC — GoJbiimii TpeyroJibhuk, a A'B'C’
— MeHblmii. Hajmokum MeHblMii Ha OOJIBIIMI Tax,
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uTo0Obl Bepumubl A u A’ coBmecruimes, A’B’ nonuio
nmo AB u A'C’ nomno no AC (3T0O BO3MOXHO, TaK
Kak yrisl A u A’ pasubl). Torma cropona B'C’ Gyner
napayutesibhoit BC (1iockosibky yruibl B’ u B paBHbI).
Mo teopeme Pasieca (Jiydn CBETa HAIPABJICHBI BJIOJb
BC) orpe3ok AB Bo croJibko e pa3 Gosibllie OTpe3ka
A’B’, Bo cxonbko ero teab AC 6ompiie A’C’. Takum
00pa3oM, U3 TPEX OTHOIIEHUN CTOPOH

AB: A'B', AC:A'C, BC:B(C

IBa TIepBbIX paBHBI. Ho To ke caMmoe paccyxxaeHue
MOXXHO IIPOBECTHU U JJIsI APYTOil BEPLIMHBI, ¥ MOJTyYUT-
Csl, YTO JIPyTUE /IBA OTHOLUCHUS PABHbI. 3HAYNUT, PABHBI
BCE Tpu. <

604. [loxaxxure oOpaTHOE YTBEPXK/JCHHUE: €CJIM BCE
CTOPOHBI OJJHOI'O TPEYTOJIbHUKA B OHO M TO X€ YU-
CJI10 Pa3 DOJIBIIE COOTBETCTBEHHBIX CTOPOH BTOPOIO Tpe-
YTOJBHUKA, TO COOTBETCTBEHHBIE YIJIbI TPEYTOJTLHUKOB
PaBHBI.

> Ilycts Bce cropoHsl Tpeyrosibhuka ABC B o-
HO U TO € YHCJIO Pa3 GoJblile CTOPOH TPEYrOJbHU-
ka A’B’'C’. TlpuMeHuM Takoil TPIOK: TOCTPOUM Tpe-
yrosibauk A” B”C", y KoTOporo Bce yIjibl paBHbI CO-
OTBETCTBYIOHIMM yrJiaM TpeyrojibHuka ABC, a ctopona
A" B" pasna cropore A’B’. (Ero MOXHO 1MOCTPOUTH 110
CTOPOHE W JIByM YIJIaM, TPETUH yroJ aBrOMaTWyYecKu
MOJIYYUTCSI TIPABUJIBHBIM, TAK KaK CyMMa YIJIOB paBHa
180°.)

Teneps cMmoTpute: Mo mpeablayliei 3agade (603)
tpeyrosibiuk A”B”C" nopoden ABC. B wactHOCTH,
BCE €r'0 CTOPOHBI MEHbILIE CTOPOH TpeyroJibHuka ABC
B OIHO U TO K€ YHCJIO Pa3. DTO ke BEPHO W ISl Tpe-
yrosnbauka A’ B’ C' — ero cTOpoHbI TakKe MEHBIIE CTO-
pon Tpeyrosbinka ABC B OIHO M TO K€ YHCJIO pas.
U 5710 umciio OyaeT OMHAKOBBIM [Ist 000UX TPEYroJib-
HUKOB, Tak Kak A’B’ = A”B”. 3nauut, TpeyrosibHNUKH
A'B'C' u A”B"C" paBubl 10 TPEM CTOPOHAM, U YTJIbI
y HUX TOXe paBHbl. OCTAN0Ch BCIOMHUTH, YTO YIJIbI
Tpeyroapunka A” B” C” Gbli paBHBI yIJIaM TPEYTOJib-
Huka ABC. <
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A=A

C/

c" C

605. B tpeyrosibiukax ABC u A’B'C' yribt A u
A’ paBubl. Kpome Toro, otHomrenus cropon A'B’ : AB
n A'C' : AC paBubl. JIOKaKXWTe, UTO TPEYTOJBLHUKA
HOJ00HBI.

> Hajio)xMM MeHbIIMil TpeYrosbHUK (ILyCTb 3TO Oy-
aer A’B’C") na GoJibluii Tak, yro0bl Bepuiabl A u A’
coBmectuiuch, A’B’ monuio no AB u A’C’' mouuto no
AC (310 BO3MOKHO, Tak Kak yribl A u A’ pasusr). Ec-
JI MBI JIoKakeM, uto B’ C’ crasno mapamiensusiv BC,
TO BCE OyfeT cesiaHo (MOKHO BOCIOJIB30BATHCS YiKE
peménnoit 3ajaueit 603: Bce TPM Mapbl COOTBETCTBEH-
HBIX YIJIOB paBHbI). YTOOBI 10Ka3aTh TO, CACJIAEM TaK:
npoBeném otpesok B'C", mapamnensubiit BC, u moka-
xeM, uto C” comagér ¢ C'. B camoM jeste, TpEyrosib-
uuku AB'C" u ABC nono6ubl (3amaua 603), 3HAYUT,
ornouenuss A'C" : AC u A’B’ : AB paBHbl ¥ paBHbI
ornouienuo A'C’ : AC no ycsiosuto. 3uaunt, A'C" u
A’'C’ cocraBistior ony u Ty ke jgomo AC u motomy
touku C' u C" coBmajaoT. <

Tpu mpenbiayluye 3a7a4y Ha3bIBAlOT TpeMsl MPU-
3HAKaMU HOJOOMSL: 10 MpPEM y2nam, N0 Mmpém cmo-
pOHaM U TI0 08YM CMOPOHAM U Y2Ily.

606. Kakoii 13 TpU3HAKOB HY>KHO TPUMEHUTH, UTO-
Obl J0Ka3aTb, YTO JIOObIE [Ba PAaBHOCTOPOHHUX Tpe-
YIOJIbHUKA TOI00HBI?

> Tomurest moboii u3 TpEx: Bce YIUibl paBHBI 60°,
OTHOLUICHHUSI CTOPOH PaBHBI (IIOCKOJIBKY B KaKIOM U3
TPEYTOJILHUKOB BCE CTOPOHBI PaBHBI). <]

HpH PpEUICHNN 3a/1a4 OYE€Hb BAXKHO YBUJIETb Ha YEPTEKE
To00HbIE TPEYroJIbHUKU.

607. B Tpamenuu mpoBeleHbl auaroHaim. Kakue
TPEYTOJIbHUKK TIO/I00HbI?

D> OTMEUEHHBIE HA PUCYHKE YIJIbI PABHBI, 1103TOMY
TIPUMBIKAIONIYE K OCHOBAHUSIM Tpamelluy TpeyTroJIbLHUKI
NOJOOHBI (IIOCKOJIbKY UMEIOT PaBHBIE YIJIBI). <l

608. BokoBble CTOPOHBI TPANEUKU IPOIOJIKEHBI 10
nepeceuyeHusi. Kakue TpeyroJibHUKU HOA0OHBI?
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D> TpeyroJyibHuku, oOpasyemble OOKOBBIMU CTOPO-
HAMU TPalel’ ¢ €€ OCHOBAHUSMHU, TOJOOHBI (10 TPEM
yrinam): OBC ~ OAD. <

609. Bo BIMCAaHHOM YETBIPEXYTOJILHUKE MPOBEICHBI
auaroHay. Haiiure 1Be mapbl MOTOOHBIX TPEYTOJIbHU-
KOB.

> JlMaroHaJid JeJIsIT YEThIPEXYTOJIbHUK Ha YEThIpEe
TpeyrosbHuKa. OTMEUYECHHBIE YIJIbI PaBHBI KaK BIIMCAH-
HbIEC, ONMUPAIOIIMECS HA OJIHY M Ty K€ Jyry, IMO3TOMY
HPOTUBOIOJIOXKHBIE TPEYTOJIbHUKM MOA00HBI. (MOXHO
emé 3aMEeTUTDb, YTO TPETBU YIJIBI 00pasyloT Mapy Bep-
THKAJIbHBIX YTJIOB.)

AHAJIOTUYHO [UIs1 APYTOi Napbl TPEYTOJIBHUKOB. <

Ilo CpaBHEHUIO C 3a/1a4eil o Tpalreu €CTb /JiBa OTJIU-
yyst: BO-TIEPBBIX, TYT JIBE Iapbl HO,Z[O6H])IX TPEYroJIbHUKOB,
BO-BTOPBIX, COOTBETCTBEHHbIMU SBJISIOTCS JPYIrvU€ Iapbl CTO-
POH U YIJIOB.

610. TIpoTUBOMOIOXKHBIE CTOPOHBI BIMCAHHOTO Ye-
TBHIPEXYTOJIbHUKA TTPOJIOJDKEHBI 10 nepeceyenust. Haii-
JIMTE TTOJOOHBIC TPEYTOJLHIKH.

> IIpOTHBOIIOJIOKHBIE YIJIBI BIIMCAHHOTO YETBIPEX-
YroJIbHUKA COCTABJISIIOT B cymme 180°, mosromy oTme-
YEHHbIE HA PUCYHKE YIJIbl PaBHbI. 3HAUMUT, TPEYIOJIbHU-
KU, B KOTOPBIE 3TH YIJIBl BXOJST, TTOJOOHEI.

(Ecnmu mpomoJoKUTh Apyryto napy IPOTHBOIIOJIOXK-
HBIX CTOPOH [I0 IIEPECECUYEHNS, OTYUUTCS EME Mapa I10-
JOOHBIX TPEYTOJILHUKOB.) <l

611. U3 Touku A, Jiexaliieil BHE OKPYXHOCTH, [PO-
BejeHa kacaresibHas AX (npuuém X — Touka Kaca-
HMsI), a TaKXKe CeKyllasi, lepeceKaloias OKpy>KHOCTDb B
Toukax Y u Z; Touku X, Y u Z coemviHEHBl OTpe3Ka-
mu. Haiinure moqo6HbIe TPEeyroJbHUKY.

> O6a yrna AXY u XZA paBHbI OJIOBUHE TyrH
XY, k Tomy ke yroit A B tpeyroyibiukax AXY u AXZ
OOIIMIA, 3HAUNT, OHU MOJOOHBI. <]

HOCJIC,HHHH 3a/1a4a MOXET pacCMaTpUBaTbhCs KaK MIPEACJIb-
HBIN CJIy4Yail OPEAIOC/ICAHEN: KOr/la O/Ha CTOPOHA BIIMCAHHO-
TO YEThIPEXYT'OJIbHUKA CTPEMUTCS K HYJIIO, CEKYylllasl MpeBpa-
HIA€TCA B KaCaTCJIbHYIO.
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JUtst To00usT  PSIMOYTOJTBHBIX  TPEYTOJIbHUKOB
JIOCTaTOYHO PABEHCTBO OJIHOM Tapbl OCTPHIX YIJIOB
(TTIOCKOJIbKY TIPSIMbIE YTJTbI 3aBEIOMO PaBHBI).

612. B oCcTpOyroJibHOM TPEyroJIbHUKE U3 JIBYX BEp-
IIMH OIMYLIEHbl BBICOTHI Ha HPOTHBOIOJIOXHBIE CTOPO-
Hbl. Haiinute Ba mo0OHBIX TPEYrOJIbHUKA.

> Ilycts B Tpeyrosshuke ABC mpoBesieHbl BBICO-
Tl AK u BL. Torja nojiy4aercs /1Ba npsIMOYTOJIbHBIX
tpeyrosibiuka AKC u BLC, conepxamiux yroJi C. ITo-
3TOMY OHH IIOJOOHBI. <I

613. B npsIMOyTroJIbHOM TpeyroJIbHUKE 13 BePLINHbI
IIPSIMOTO YIJIa OIyLIEHa BBICOTA Ha runoTeHysy. Haii-
JWTE TPU MOJOOHBIX TPEYrOJIbHUKA.

D> Ha pucynke Jierko yBUieTh TPH MPSIMOYTOJIBHBIX
TPEYTrOoJbHYKA: UCXOMHBIN TPEYTOJbHYK ¥ ABE YaCTH, Ha
KOTOpbIe ero enuT BbicoTa. Kaxknast m3 vacteit mme-
€T OOUIMI YyroJl ¢ UCXOMHBIM TPEYTOJIbHIUKOM U ITOTOMY
eMy IoJ00Ha. <

614. HeckoubKo Jtyueil, BBIXO/SIIUX U3 OJJHON TOY-
KU, TIepeceKkaloT JBe NapalllesibHble Ipsmble. Haiiaure
HECKOJIbKO Tap MOJOOHBIX TPEYTOJIbHUKOB.

D> TpeyroJibHUKHM, OTPAHMYCHHBIC JBYMSI COCEIH-
MM (MM JIaKe HE 00SI3aTEJIbHO COCE/THUMM) JIy4aMu U
TIapaJijieIbHBIMHA TPSIMBIMU, UMEIOT PaBHBIE YTJIBI U T10-
TOMY TO/I00HBI. <]

615. B tpeyrosibiuke ABC u3 Bepun B u C ory-
1IeHbI BBICOTHI HA Ouccekrpucy AM yria A. Haitqure
JIBE Mapbl MOJOOHBIX TPEYTOJHHUKOB.

> [lycts BK 1 CL — 511 BbicoThI. B nmpsiMoyroJib-
ubix Tpeyrosibiukax ABK u ACL octpbie yriibl 1pu
BepumHe A paBHbl (CBOICTBO OMCCEKTPUCHI), HOITOMY
OHU TIOJOOHBI.

C IIpyroii CTOPOHBI, IPSIMOYTOJIbHbIE TPEYTOJbHUKH
BMK u CML Ttoxe 110/100HbI, TOCKOJIbKY UMEIOT O/IU-
HAKOBble (BEepTUKAJIbHBIC) YIJIbI IIpH BepiuuHe M. <

616. buccektpuca AM Tpeyromsauka ABC mpo-
JIOJKEHA 10 TIepeceyYeHUs] ¢ ONIMCAHHOM OKPY)KHOCTBIO
B Touke K. Haiiute Ha puUCyHKe TpW TpEyroJIbHHKA,
KOTOpBIC BCe TOJOOHBI PYT APYTY.
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> Mbl yxe 3HaeMm, uro rtpeyrojbHuku ABM u
MKC nono6HbI IO TPEM yIyIaM — HE3aBHCHMO OT TO-
ro, sBisercst AM Ouccektpucoit wim Hetr. Ho ecim
SIBJISIETCSI, TO Tpeyrojibiuk ABM 1oio0eH u TpeyroJib-
Ky AKC (yriit B u K 51X TpeyrojibHMKOB Onupa-
I0TCsI HA OJIHY /IyI'y, @ YIJIbl IIpY BepliMHe A paBHbI 110
OTIpe/IeNIEHNIO0 OMCCEKTPHCHI. <

B cienyronmx 3agauax Mbl TOJIb3yeMCsl o00uemM oOHa-
PY>KEHHBIX HaMU TPEYTOJIbHUKOB.

617. Jlokaxxute, 4TO B Tpamenuu TOYKa Iepecede-
HMsI JIMaroOHaJIeH JIeJIMT 00€ [(MaroHaJIM B OJIHOM U TOM
K€ OTHOIIICHNH, PABHOM OTHOIIIEHHIO OCHOBAHMIA Tparie-
1IN,

> Iycrs amaronamn AC w BD rtpaneumn ABCD
c ocuoBanusiMu AD n BC mepecekaiotcst B Touke O.
Torna tpeyromsaukn AOD u COB, xak Mbl BUIEH,
110/100HbI. 1o CBOICTBY MOJOOHBIX TPEYTrOJbHUKOB

AO:0C=DO:O0B=AD: BC,

4yTo U Tpe60BaJIOCb JOKa3aTb. <

618. UsBectHb! uMHbI G0KOBBIX cropon AB u CD
rpanetun ABCD, a takxke juimnbl €€ ocHoBanuit AD u
BC, nmpuuém AD > BC. Tlponomkenust GOKOBBIX CTO-
POH mepecekaloTcsi B Touke M. Haitmure paccrosHust
OT Toukd M 710 BEpIUMH Tpameluy.

>> Kak mbr Bugesun, tpeyronsunku AMD n BMC
noiobuel. Vx koxddunment nopoduss k = AD/BC
Ham usBecteH. Orpezok AM Godibiiie otpeska BM B k
pas. OCTaércst BbIIOJHUTD BbIYUCIICHUSI:

AM =k-BM, AB =AM — BM = (k — 1)BM,
BM = AB/(k —1), AM = AB -k/(k — 1)

HOI[CTaBJISISI BbIPpAXXCHUEC JIJIS k n JcJiasi aHAJIOTMYHbIC
BBIKJIAJIKU JIJI BTOpOl7[ OOKOBOI1 CTOPOHDI, IOJIyYacM

AB - BC AB - AD
BM_AD—BC’ AM_AD—BC’

CD - BC CD - AD
CM_AD—BC’ DM_AD—BC'

Bce uetbipe paccTosiHUSI, TAKUM 00pa3oM, HaIeHbI. <]
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619. Jlana Touka, Jiexalasi BHyTpY OKPY>KHOCTH.
Yepes Heé MPOBOIAT XOpHy, KOTOpasl JEJNUTCS STOH
TOYKOW Ha [(Ba OTPE3Ka, U BBIYUCJISIIOT IIPOM3BEICHHE
JUIMH 3TUX OTPe3KOB. JIOKa)XUTe, YTO 3TO IIPOM3BE/C-
HHE HE 33aBHCHUT OT TOI'O, KaK ITPOBECTU XOPJY.

>> Hamo mpoBecTn xopay /aByMs criocodamu u
MOKa3aTh, YTO IIPOM3BEJCHUE OTPE3KOB Oy/AET OJMHa-
KOBbIM. Jlpyrumu cjioBamMH, Ha/I0 JOKa3aTb, 4TO €C-
Jm xopasl AC u BD mnepecekatorcst B Touke O, TO
AO-0OC = BO- OD.

CoeMHNB KOHIIBI XOPJ, TIOJyYMM BITCAHHBINA Ye-
THIPEXYTOJIbHUK, KOTOPBIA [IEJIUTCSl JAMAaroHaJsIMU Ha
JIBE€ Tapbl MOMOOHBIX TPEYroyIbHMKOB. B uactHOCTH,
tpeyrosibiuknt ABO u DCO 1ojo6Hbl, ¥ [OTOMY
AO : OD = BO : OC. YmHOXasi 5TO PaBEHCTBO Ha
OC - OD, nosyyaem MCKOMOE YTBEpX/IeHue. <I

MoskHO ObLTIO GBI BOCIOJIB30BATHCSI M ABYMS JIPy-
TUMU TPEYTroJIbHUKAMU (KaKUMU?) U HOJYUUTb TO K€
PaBEHCTBO JPYTUM CIIOCOOOM.

620. Jlana Touka A, Jexaiasi BHE OKPY>KHOCTH.
UYepes He€ MPOBOJIAT JIyd, MEPECEKAIONINA OKPYKHOCTh
B Toukax B u C. [lokaxute, uto npousseeHue AB-AC
HE 3aBUCHUT OT TOT'0, KaKOM Jiyd IPOBECTH.

> IlycTh U3 TOYKU A TIPOBEIEH elé OfIvH JIyd, Ie-
pecekarommii okpyxHoctb B Toukax D u E. Hamo mo-
kazathb, 40 AB- AC = AD - AE. CoeIuHUB BEPUINHBI
yeTblpéxyroJibiuka BCED, yBUMM 3HAKOMYIO KapTu-
HY: TIPOTHUBOIOJIOXKHBIC CTOPOHBI BIIMCAHHOTO YCTHIPEX-
YTOJIbHUKA TPOJIOJIKEHBI 10 TlepeceueHs. B aToM city-
yae Tpeyroyibhuku ABD u AEC mnomo0Hbl, MO3TOMY
AB : AE = AD : AC. YMHOXas 3TO PaBEHCTBO Ha
AE - AC, nojtyyaeM MCKOMOE YTBEpK/eHHUE. <]

621. JloxaxxuTe, 4TO MPOMU3BE/ICHUE B NpeblIyIIeit
3a/laye paBHO KBAJIpaTy JUJIMHBI KacaTesIbHOMN, MpPOBeE-
JIEHHOM K OKPY>KHOCTH U3 TOYKU A.

> IlycTh U3 TOUKH A BBIXOJUT JIy4, MEPECEKAIONIMIt
OKPY>XHOCTh B Toukax B u C, a Tarkke KacaresibHast
AK. Kak mbl Bugenu, tpeyrojburiku ABK u AKC
o106, o3tomy AK : AC = AB : AK. YmHOxast
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na AK - AC, nosiyyaem, utro AK?2 = AB - AC, uro n
TpebOBaNoCh. <

OTy 3a/1a4y MOXHO CUUTATh MPEIEJBHBIM CIIy4acM
MPEeABIAYIIEH, KOTAa IB€ TOYKM NEPECEUCHUS CIIMBAIOT-
csl, oOpasyst Touky kacaHus. C Jpyroil CTOpOHBI, W3
He€ MOXKHO BBIBECTH MPEABIAYNYIO (BeIb JUUIST KaXKT0M
U3 ABYX CEKyUIMX, O KOTOPBIX 1IJIa Peyb, IIPOM3BEICHNE
OTPE3KOB PaBHO KBA/IpaTy KacaTeJIbHOM).

KBazspar ammHbBl KacaTeslbHOMN, MPOBEJIEHHON K OK-
PYXXHOCTH U3 HEKOTOPOI TOUKM, HA3bIBAIOT CMENEHblO
9TOW TOYKM OTHOCUTEJILHO OKpYXHOCTHU. (BooOuie-To
13 JTAaHHOM TOYKM MOXHO IIPOBECTH JBE KacaTeJIbHbIE,
HO [IJIMHBI UX OJIMHAKOBbI.) Ternepb MOXXHO CKa3aTb, YTO
HPOU3BE/ICHUE [IByX OTPE3KOB CEKyllei (0T JIaHHOM TOY-
KU JI0 JIByX TOYEK MePECEUeHNs]) PaBHO CTEIIEHU TOUKU.

622. JlokaXuTe, 9TO B IPOU3BOJHLHOM TPEYTOJIbHU-
K€ BBICOTHI OOPATHO MPOMOPIMOHATIBHBI CTOPOHAM, HA
KOTOpbIE OHH OMYIIEHH (BO CKOJIKO pa3 OJHA CTOpPO-
Ha OoJIblle IPYTOil, BO CTOJIBKO pa3 OMyIleHHast Ha Heé
BBICOTA MEHbIIIE).

> Ilycrs B Tpeyrosibhuke ABC 1npoBeieHbl BbICO-
Tl AK n BL . llpssmoyronsuble Tpeyronbankn AKC n
BLC umeror obuwit yron C. TTo3ToMy OHU TTOJ0OHBI,
U oTHollleHue BbicoT AK : BL paBHO OTHOIICHHUIO CTO-
por AC : BC. [Ipyrumu cJIOBaMH, €CJIM OJ[HA CTOPOHA
B k pa3z GoJibllie JIPyro#, To orylieHHast Ha HEeE BbICOTA
B k pa3 MeHbllle, UTO U TPeOOBATOCh OKA3aTh. <

Jlpyroe peleHue 3Toii 3aa4n (KaK Mbl yXKe YIOMHIHAJIH)
TIOJTy4aeTCsl ¢ MCMOJIb30BAaHUEM TUTOIIAJICH: YABOEHHAS ILITO-
Ia/lb TPEYroJbHUKA PaBHA MPOM3BEJCHMIO CTOPOHBI HA BbI-
COTYy, ¥ MOXHO B3SITh JTIOOYIO CTOPOHY, MOTOMY €CJIM OJHA
CTOpOHA GOJIBIIE JIPYTOii, TO OMYIIEHHAas] HA He€ BBICOTA BO
CTOJIbKO k€ pa3 Menblle. (CM. 3agauy 515.)

623. BbicoTa NPsIMOYTOJIHOIO TPEYTOJIbHUKA, OITy-
IEHHas] U3 BEPLINHBI MPSIMOTO YIJIa, JEJUT €ro TUIo-
TeHy3y Ha [IBa oTpe3Ka. Jlokaxkure, 4To

(1) BBICOTA paBHA CpeTHEMY I'€OMETPUUECKOMY ITHX
OTpe3KOB (KBaJpPaTHOMY KOPHIO W3 IIPOM3BEICHHS);
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(2) Kax/1blil KaTET PABEH CPEIHEMY I'€OMETPUUECKO-
My Bceii TUIOTEHY3bl M OTpe3Ka, K HeMy IMpuJIerarolie-
ro;

(3) oTHOLIEHUE OTPE3KOB, HA KOTOPbIE BBICOTA JiE-
JIUT TUTIOTEHY3Y, PABHO KBAaJpaTy OTHOIICHUS KATETOB.

> TlycThb KaTeThl TPEYroJbHUKA PaBHBI @ U b, Turo-
TEHYy3a PaBHA C U JICJIUTCSI BBICOTOM A Ha OTpPE3KU p U
q. V3 mogobus AByX 4YacTeil TPeyroJibHUKA MOJTyYaeM,
uro p: h=h:gq, 1o ects pg=h>u h=,/pq.
Yacti MosoOHBI 1EJIOMY TPEYTOJIHUKY, TOITOMY
p:a:a:cnpc:az,OTkyﬂaa:\/[TC.AHaJIO—
rayHo b = Vace.
. p h_ a
Haxonen, p : g = h.q_ "
624. BpiBeaute W3 HpeabIAyNIeH 3a/aud, YTO KBa-
JIpaT TMIOTEHY3bl PABEH CyMME KBA/IPaTOB KAaTETOB.

= (a/b)?. <

(SN

> McnoJip3yst Te ke 00O3HAYEHHUsI, YTO U B pelle-
HUM LPEJbIAYIIEH 3aa44d, MOXHO 3allucarb pc = a’,
qc = b?. Ecii CIIOKUTD BTH PaBEHCTBA, TOIY4UM, 4TO
(p+qc= a® 4+ b?. OctaéTes 3aMeTUTh, UTO JBa OT-
pe3ka p U g B cymMMe JaioT ¢. <

Takum oOpazoM, Mbl Jajid €€ OJHO JIOKa3aTeJib-
cTBO TeopeMbl [Tudaropa, Ha 3T0T pa3 6€3 BCIKUX YIIO-
MUHAHUA O MJIOLIA/SIX.

625. Tpu npsiMbie IPOXOJIAT Yepes oAy Touky O u
TIEPECEKAIOT [IBE TApaJIJIebHbIC MPSIMbIE: OHY B TOY-
kax A, B, C, npyryio B toukax A’, B’ u C'. Jlokaxkure,
yro AB: BC = A'B’': B'C'.

> DTy TeopeMy MOXXHO c(OPMYJIUPOBATD TaK: €CJIH
TOYEUHBII UCTOYHKK CBETa () OCBEIIACT J[BE MAPAJIICIIh-
HbIE TIPSIMBIE, TO OTPE3KU HA OTHOM MPSIMOii OTHOCSITCSI
TaK K€, KaK WX TEHH Ha JPYTOii MPSIMOIi.

IMycts A, B u C — TOUYKM HA OJHOI U3 MPSIMbIX,
a A, B u C" — ux tenu. Tpeyroabuuk OA’B’ no-
noden tpeyrosibiuky OAB, w ko3dduimenT 1nogooust
MoseT ObITh 3anmcad kak OA’/ OA, OB’/ OB wmm kax
A’'B'/AB. Tpeyrombauku OB'C' u OBC Taxske mono6-
Hbl, U KOO(HOUIUEHT TOJ00UsI MOXKET ObITh 3alIMCaH KaK
OB'/OB, OC'/OC wma B'C'/BC. 3uauur, ko3ddu-

188



LMEHTbI 110/100MsI paBHbI (B 000MX CJly4asiX OHU PaBHbI
OB’/ OB); o603naunM 3TOT 001U KOIDPUIHEHT TTO-
nobus yepes k. Torma A'B' = k- AB, B'C' = k- BC,
unoromy A'B’: B'C' = AB : BC, uto u TpeboBajoch
JIOKa3aTbh.

D10 JI0Ka3aTEJILCTBO IPUMEHUMO U K CJ1y4alo, Korjia
TapaJijieSbHbIE TIPSIMbIE HAXOSITCS IO pa3Hble CTOPOHBI
oT Touku (O, XOTsI O TEHSIX B TAKOM CJIyyae TOBOPHTh
HE MpPUXOJUTCA. <

B oroit 3ajaye BaXHO, UYTO /JBE NpsiMble (IJl€ TOYKU U
e TCI{I/I) napaiieibHbl: 0€e3 ATOro ycjoBusl yTBEPXKICHUE
3a4a49Y1 MOXKET OBIThH HEBEPHBIM.

OKa3bIBAETCS, UTO TEM HE MEHEe OGOUHOEe OMHOeHUe
‘ICTI)IpéX TOYEK COXpAHACTCA U [JIs1 HENapaJlJICJIbHBbIX IIps-
mbix. Ono onpenensiercst (st touek A, B, C, D na oxguoit
HpsMOii) KaK OTHOLUCHUE ’g—g : ’g—g (OTHOIIEHUE OTHOLLIE-
HUIA — OTCHO/Ia TaKO€ HaBBaHHe). 3Ha}0ume TPUTOHOMETPUIO
MOryT y6eHI/ITbC$I B COXpaHEHUU )IBOI‘/‘IHOFO OTHOLICHNUSI, BBI-
Pa3uB €ro 4yepe3 OTHOIIEHNWE CHHYCOB YIJIOB MEXKy Jlydyamu
OA, OB, OC, OD.

626. lokaxxute, YTO OOKOBBIE CTOPOHBI TPAICIIUN
U TIpsiMasi, COSIUHSIIONIAsI CEPEMHBI €€ OCHOBAHUIA, Me-
pecekaloTcst B OIHOM TOYKE.

> Bo3pMEM TOUKy nepecedeHHs! OOKOBBIX CTOPOH U
MIPOBEJEM IIPSIMYIO Yepes 3Ty TOUYKY U CepellMHy Bepx-
Hero ocHoBaHusl. [Ipenpiayias 3aja4a okasbIBaeT, 4YTO
STa npsiMasi pas3e/IMT HUXKHEE OCHOBAHUE TAKXKE HA [IBE
PaBHbIC YacTu. <]

627. JlokaxkuTe, YTO JAMArOHAJIA Tpareluuu U mps-
Masl, COCJMHSIONIAsI CEPEeIMHbl €€ OCHOBaHMA, Iepece-
KalOTCs B OJHOI TOUKE.

D> 3/1ech J/I0Ka3aTeIbCTBO AHAJIONMYHO: HPOBEJEM
yepe3 TOUKY NepeceyueHysl MaroHaieil U CepeinHy ofl-
HOTO W3 OCHOBaHMI mpsiMylo. OHa pasfesuT apyroe
OCHOBaHHE B TOM )K€ OTHOIIEHHM, YTO U HEPBOE, TO
€CTh HonoJiaM. <

628. Jlana tpaneuusi. Kak Haiftm cepeauHbl €€
OCHOBAHMII C TTOMOIILIO OJHOI JIMHENKA?

> MbI yXe 3HaeM, 4TO YeThIpe TOYKU (CepeTrHbI
OCHOBaHHUI1, TOUKA IEPECEUCHUs] UAroHajiel M TOouka
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MEePECEeUCHUsl TPOJIOKEHNIT DOKOBBIX CTOPOH) JIEXKAT
Ha ofHOW mpsiMoi. Ho JBe TociieJHMEe TOYKM MOX-
HO HAWTH C TOMOIIBIO JIMHEUKH, TIO3TOMY 3Ty HPSIMYIO
MOYXXHO TIOCTPOUTH. TOUKH, B KOTOPHIX OHA IMEPECEUET
OCHOBaHUsI, OyyT UX CepeIrHaAMU. <]

629. Jlanbl JBe Mapajule/ibHble NPSIMblE U OTPE3OK
Ha ofiHO# 13 HuX. Kak HaliTy ero cepejHy € NOMOLIBIO
OJIHOH JIMHENKN?

> EcJii B3Tb IPOU3BOJIbHBIE JIBE€ TOYKU Ha APYrOi
MPSIMON, TIOJIyUMTCSI TPATEIWsl, U MBI CBEJIM 3a1a4y K
npeaplyiei. <

630. BrccekTpuca yria TpeyrobHUKa JEJIUT TPO-
TUBOJIXKAIOLIYIO CTOPOHY Ha JBa oTpeska. Jlokaxkwure,
YTO OTHOILIEHHUE 3TUX OTPE3KOB PAaBHO OTHOLICHUIO TPH-
JIeraloluxX K HUM CTOPOH TPEYTrOJIbHUKA.

> Ilyctrb AM — OuccekTpuca B TpeyroJibHU-
ke ABC. Onyctum Ha He€ nepreHukyJsippl BK u
CL u3 touek B u C. Tpeyrosbuuku ABK u ACL,
KaKk Mbl BHUIEJU B 3a7ade 615), mogoOHBI, MOITOMY
BK : CL = AB : AC. C ;pyroii CTOpOHbI, Tpe-
yroasunku KBM w LCM Toxe TMOAOOHBI, TIO3TOMY
BK : CL = BM : MC. CoenvHsiss 5TH paBEHCTBA,
nojiydaeMm, uto AB : AC = BM : MC, 4drto u tpebo-
BaJIOCh. <]

631. Jlokaxurte, 4TO KBaJpaT JJIMHbI OUCCEKTPUCHL
AM tpeyroabuuka ABC pasen AB-AC — MB - MC.

(Ucnomnb3yst 3Ty 3afady 4 TIPEIbIAYIIYIO, MOXHO
HAWTH JUIMHY OUCCEKTPUCHI, €CJIM MU3BECTHBI JIJIMHBI BCEX
CTOPOH.)

> Hayo nokasars, uro AM?2 = AB-AC—MB-MC.
CriestaeM IOTMOJTHUTENBHOE TOCTPOCHKE U3 3a1a4u 616.
Tpeyromvuuku ABM u AKC 1iofio0HbI, TOTOMY

AB: AM = AK : AC,

TO €CTb

AB - AC = AM - AK = AM - (AM + MK) =
= AM? + AM - MK = AM? + BM - MC,
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uto u Tpedosajiocsk. (Pasencrso AM-MK = BM -MC
M3BECTHO U3 3a1a4d 619.) <

C I[IOMOIIBIO TIPU3HAKOB HOI[O6I/I${ MOX>XXHO /1aTb HO-
BOC J10Ka3aTCJIbCTBO TOI'O (I)aKTa, UTO MEAHUAHBI JCJISITCSI
TOUYKOW WX nepeccyceHrs B OTHOLICHUN 2:1.

632. B Tpeyrosibiuke ABC mpoBeeHbl MeUMaHbl
AK un CM, nepecekaroumecst B rouke O. Yepes Tou-
Ky K nposenen orpe3ok KN, napajuieiibHblit CTOPOHE
AB, no nepeceuenust ¢ meamanoit CM B Touke N. [lo-
Kaxute, 4To TpeyroibHuk KON mofo6eH TpeyroibHu-
ky AOM, a tpeyronbiuk CNK 110106€H TpeyroJibHu-
ky CMB. [Nokaxure, uto AO : OK =2 : 1.

> Ilockosnbky KN mapaniensso AM, To yribl B
tpeyrosibiukax KON u AOM paBHbI, TaK YTO OHU T10-
JOOHBI 110 TPEM yIJlaM. AHAJIOTMYHO /ISl TPEYTrOJIbHU-
ko8 CNK u CMB. Tlockosibky K — cepeanna BC,
To TpeyrojbHuk CNK BABOE MEHbLIE TpPEYroJIbHUKA
CMB, B yactHocti, KN = %MB . U3 »toro, B cBoio
ouepesib, cienyer, uro KON Bmsoe menbiiie AOM,
Tak ut0 AO : OK =2:1.

Emeé HecKoJIbKO 3aaau

633. B paBHOOEIPEHHOM TPEYTOJBHUKE C yIJIaMH
36°, 72° u 72° mpoBeneHa OMCCEKTpUca yria B 72°,
JeJISIIast TPOTUBOIIOJIOXKHYIO CTOPOHY Ha JiBa OTpE3Ka.
JlokaskuTe, 9To OOJIBIIMI OTPE30K OTHOCHTCS K MEHb-
HIeMy TaK e, KaK BCSI CTOPOHAa OTHOCHUTCSI K OOJIbLIIEMY
OTpPE3KY.

YTBepKAeHUe Mpeablaylieil 3a1aun (GopMyJIUpYIOT Tak:
OMCCeKTprCca TaKOro TPEYTOJIbHIKA JASJUT TTPOTUBOMOJIOKHYIO
CTOPOHY B OTHOLICHUU «30JIOTOI'O CECYCHUSI». HpI/[HHTO cyn-
TaTb, YTO 3TO OTHOLICHUE YaCTO UCIHOJIb3YyETCs B apXUTEKTYPE
" J)KUBOIIMCU, TAK KaK l'[pI/IﬂTHO JJIs1 TJ1a3.

634. Jlokaxxute, 4TO OTHOLIEHHE DOKOBON CTOPOHBI
PaBHOOEPEHHOIO TPEYroJibHUKA ¢ yrilamu 36°, 72° u
72° K ocHOBaHMIO cocTaBigeT (v/3 + 1) /2.

635. JlBa TpeyrosbHHMKA MOJOOHBI ¢ KO3(P(HUILIMEH-
ToM k. JlokaxuTe, 4TO MeUaHbI, OMCCEKTPUCH U BbI-
COTBHI NIEPBOTO TPEYTOJIbHKKA B k Pa3 OTIMYAIOTCS OT
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COOTBETCTBYIOUIMX ME/MAH, BBICOT U OUCCEKTPHUC BTO-
poro TpeyroJibHuKa. JlokaxnuTe, 4TO TUIOIaIbh TIEPBOTO
TpeyrosibHuKa B k2 pa3s oTsiMuaeTcs OT IJIOWAMM BTO-
POro TPEYroJIbHUKA.

Ora 3a7a4a MO3BOJISIET JaTb €€ OJHO JI0KAa3aTEJIbCTBO
TeopeMbl [ludaropa. BenomHNM pasbueHHue IpsSMOYTOJIBHO-
TO TPEyroJibHUKa Ha /Ba MEHBIUMX, MOJOOHBIX HCXOIHOMY.
[Mosryyaercst Tpu MOJOOHBIX TPEYTOJIbHMKA, W IUIOWAAM UX
TIPOTIOPIMOHAIBHBI KBApaTaM THIOTEHY3 3THX TPEYroJIbHU-
KOB, TO €CTb KBaJpaTaM CTOPOH KCXOJHOTO TPEYyIrOJIbHUKA.
Ho cymma muiomiazeii JByx MaJeHbKUX TPEYrOJbHMKOB paBHA
TTONAAM GOJIBIIOrO, 3HAYMT, 3TO BEPHO M [UIsI MPOMOPIMO-
HaJIbHBIX MM KBa/JIPaToB.

A. TvBeHTaJIh TIPEIIOKIIT PACCKA3BIBATH ITO JOKA3ATEIIh-
cTBO TeopeMbl [Tucdaropa B BI/E CKa3KU AJIs1 MITA/ILINX LIKOJTb-
HuKoB. Hapucyem kxaptusky us Teopemsl [Iudaropa u npo-
BeEM B TIPSIMOYTOJIbHOM TPEYrosbHUKE BhICOTY. Ha 3Toit
KapTUHKE MOXKHO YBHJETh TPH «JOMHKa» (U1 TPEX MOpO-
CAT — MJIa/ILINE LKOJIBbHUKY JIIOOST TAKOH «OXKUBJISK»). Ca-
Mblii G0JIbLION M3 HUX (AU HamuboJiee TPYIOJIOOMBOrO IO-
pocéHKa) HapyCOBaH HOPMAJIbHO (4Yep/lak CBEpXYy) U 0OBeJEH
JKMPHO# JMHUeEH. [IBa Ipyrux JOMMKa HapUCOBAHBI TIOBEPHY-
TBIMA 1 3aIITPUXOBAHKI MO-pasHOMy. ([lJ1s1 HArJISIAHOCTH MBI
HApUCOBAIM el U OKOLIKK ¢ (POPTOUKAMHU, HO 3TO yxkKe K
Nejly He OTHocuTcsl.) Bee Tpu oMHKa coCTOSIT U3 KBajapat-
HOTO «OCHOBAHWSI» M TPEYroJbHONO KOCODOKOTO «4YepaKa»;
OHU UMEIOT OJIHY U Ty e (OopMy, XOTSl M pasHblil pasMep.
3HAuMT, TPEYroJIbHUK Yep/aKa Mo INIOWAIA COCTaBJISIET Of-
Hy M Ty K€ J0JIO OT KBaJpara OCHOBAaHMSI BO BCEX TPEX.
Ho uyepraku [ByX MaJIeHbKHMX JOMHKOB BMECTE JalOT Yep/aK
00JIbLIOTO, 3HAUUT, ¥ C OCHOBAHUSIMU TO JKE CAMOE — YTO U
Tpebosasioch aokazaTh [udaropy.

636. «Ha 3emuiie *MBET HECKOJBKO MUJIIMAP/IOB Ue-
JIoBeK, — paccyxaaerT Manenpkuii [lpunn. — Mos
IJIaHeTa B MUJJIMOH Pa3 MEHbIlle. 3HAUYUT, Ha Hell JJ0JK-
HO MOMENATHCSI B MAJIJIMOH pa3 MEHbIIIE JIIOJIEH, TO €CTh
HECKOJIbKO ThICsIU uesioBek. Ho panuyc 3emuin npumep-
HO 6000 kM, a paanyc MOEil IJIaHEThl B MUJIJIMOH pa3
MeHbllle, IPUMEPHO 1IECTh METPOB, M HECKOJIBKO ThICSY
YeJI0BEK TaM HUKAaK He TIOMECTSITCS, JaXe €CJIM BBIKOP-
yeBaTh Bce 0a00aObl M HE OCTaBJISITb MECTa JIJIsSI MOEro
nBeTka. Kak »xe tak?»
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637. [lanbl /iBe napaJljie/ibHbIC IIPSIMbIE U TOUKA, HA
HHUX He Jexamas. Kak mposectu yepes Heé IpsiMylo,
NapaJIJIeJIbHYIO JJAHHBIM, C [OMOILBIO OJHOM JINHEHKN?

638. Jlanbl JBe mapasuIeSibHBIC MPSIMbIC M OTPE3OK
Ha 0JHOI 13 HUX. Kak yaBOWUTH €ro (ITOCTPOUTh OTPE30K
BABOE OOJIBbIIEH AJIMHBI), 10JIb3YSICh OJIHOI JIMHENAKOI?

639. Ha 5TOM CTapuHHOM pHCYHKE H300pakEH IpH-
O0p, Has3bIBACMbINl NAHMO2PAPOM, UCTIONB3YEMBbI TSI
KOIIMPOBAaHMsSI PUCYHKOB C yMeHbleHneM. OH mpe/jcTa-
BJISIeT COOOH IIAPHUPHBIA MexaHu3M. JleBasi HYDKHSIS
Touka (oropa X) 3aKperieHa HEIO/BMXHO; OCTPUEM
(B LIEHTpe Kpyra cripaBa BHHM3Y) OOBOJST HEKOTOPYIO
JIMHUIO, U KapaH/alll (B cepelMHe) OOBOAUT JIMHUIO TOMN
ke (popMbl, HO MeHblIero pazmepa. OObSICHUTE NPUH-
IIMI €ro JeicTBusl.

640. B tpeyrosibiuke ABC 1poBejieHbl Me/IMaHA
CM n orpe3ok AK, npuuém K penur cropony BC
B otHomennn BK : KC =1 : 2. Onu nepecekaiotcst B
touke O. Haiiaure otHomenne AO : OK . (IIpoBemute
uepes K orpesok KN, napajuiesibHblit cropore AB,
1o nepecedenust ¢ meuanoir CM B touke N. Otgert:
3:2)

641. Ha mpogosmkennn cTopoHsl AB TpeyronpHuKa
ABC B3sta Touka K'; Ha cropone BC B3sita Touka L
u Ha cropoHe CA B3sta Touka M. [lpu 3ToM okaza-
Jioch, uro toukn K, L u M Jsiexxat Ha OJiHOM MpsIMOI.
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Hoxaxure, yro npousseaenne oroenuit AK : KB,
BL : LC u CM : MA pasnuo 1. (Ilposeaure CT ma-
pamensHo AB 1o mepecedeHusl ¢ IpsIMO, ¥ HaliiuTe
HOJ00HBIE TPEYTOJILHUKH. )

YTBEpKAEHNE NPEbIAyLIeH 3a/1a41 HA3BIBAIOT Meopemoil
Menenas (B 4ecTh [peBHerpedeckoro reomerpa MeHemnast
Anexcanzpuiickoro). O6paTuTe BHUMaHNE Ha QaHAJIOTHUIO C Te-
opemoit Yesnl (¢. 162): Tam ObLJI0 yCJI0BUE, DU KOTOPOM TPH
OTpe3Ka MepeceKaloTcsl B OTHON TOUKe, a ceffyac — ycJIoBue,
TIPY KOTOPOM TPH TOYKH JISKaT HA OAHON MPSIMOML.

O0e 311 TeOpEMBbI MOI'YT UCIIOJIb30BATHCSI BMECTE JUJIsI J10-
Ka3aTeJIbCTBA TEOPEMBI O NOJTHOM YemblpEXCMOpoHHUKe (clie-
Jylolast 3a/1a4a).

642. JlokaxxuTe, YTO B IOJTHOM YETHIPEXCTOPOHHUKE
(xoH(Urypalusi, MOKa3aHHAsl HA PUCYHKE) OTHOIICHUS
AL : LB u AK : KB paBubl.

643. Jlana Touka L Ha otpeske AB, npuuém
AL > LB. Kak, 110Jib3ysiCh OJIHOI TOJIbKO JIMHEHKOM,
nocrpoutb Touky K Ha npopoJokenun AB 3a Touky B,
auist kotopoit AL : LB = AK : KB?

644. CtopoHbl TPEYTroJIbHUKA Pa3/esIeHbl B OTHOLIIE-
Hun 1 : 2, cunTast IO YacoBOi CTPEJIKE, M TOUKH JieJie-
HMsI COG/IMHEHBI C MPOTHBOJIXAIMMK BepiHamu. Ka-
KOBa TIJTOIA/Th OTMEUEHHOTO Ha PUCYHKE TPEYroJIhbHIKA,
eCJIM TUTOIaIb McXonHoro paBHa S? [OtBeT: S/7.]

645. KakoBO COOTHOIIIEHAE CTOPOH OYMa>KHOI'O MpsI-
MOYTOJIbHUKA, €CJIM €I0 MOXHO Pa3pe3aTh Ha JIBE M10JIO-
BUHBI, 110/100HBIE UCXOIHOMY TPSIMOYT'OJIbHUKY (MMEIO-
1Me TO e OTHOIIEHHE CTOPOH)?

IpuMepHO Takoe OTHOLIEHHE CTOPOH Y JIUCTOB Oymarwu,
ucrnosik3yemMeix B EBpone (pacmpocrpanénnslit opmar A4
nmeeT pasmep 210 MM Ha 297 mm).

646. KakoBO COOTHOIIIEHAE CTOPOH OYMaXKHOT'O MpsI-
MOYTOJIHUKA, €CIIA €r0 MOXKHO pas3pesaTh Ha KBajapaT
U TIPSIMOYTOJIHUK, MOJO0OHBIN MCXOAHOMY?

MbI yyke BCTPEUYaMCh ¢ THM OTHOIIEHHEM (30JI0TOe ce-
yeHue) B 3ajade 633.
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647. JIBe okpys>kHOCTH nepecekatorcsi. Uepes Tou-
KU [IepeCeYeHUsI ITpoBe/icHa IpsiMast. M3 Touku Ha sToi
MPSIMOA, JIexKallleil BHE OKPYXXHOCTEMN, ITPOBE/ICHBI JIBE
KacaTeJIbHbIE K OKPYXKHOCTSIM. JoKa)KuTe, 4TO OTPE3KU
JI0 TOYEK KaCaHUsI pPABHBI.

648. Jloxaxxure oOpaTHOe K MpelblAylleil 3ajade
YTBEPXK/CHHE: €CJIM MPOBEJCHHBIE W3 TOYKH OTPE3KU
KacaTeJIbHBIX K [IBYM IEPECEKAIOUIUMCS OKPYXXHOCTSM
0Ka3aJIMCh PaBHBIMM, TO 3Ta TOYKA JISKUT HA MPSIMOIL,
COEJIMHSIIONIEH TOUYKN TTePeceveHus] OKPYKHOCTEN.

649. (a) Yepe3 ABe TOUKW, JIeXKAIle HA TPSIMOI
[, npoxo/mT HecKoJIbKO OKpy)kHocteil. Ko Bcem »1um
OKPY>KHOCTSIM 13 Touku O, TakXke JieXKalleil Ha 11psIMOii
I, mpoBeneHbl KacaTesbHbIE. JlOKaXKHWTE, YTO OTPE3KH
or O 1o Touek Kacauusi paBubl. (6) Kak moctpouts c
TIOMOILBIO LIUPKYJISt U JIMHEHKU OKPY>KHOCTb, ITPOXOJIst-
IYIO Yepe3 JIBE [JaHHbIE TOYKHM M KACAIOLIYIOCs JaHHOM
npsimoii? (Touku HAXOISITCSI HA Pa3HOM PACCTOSIHUM OT
TIPSIMOMA. )

650. JlokakuTe, YTO €CJIM OTPE3KU KacaTeJIbHBIX,
MPOBEAEHHBIC U3 HEKOTOPOI TOUKHM K JBYM KaCalOI[VM-
CSl OKPY>XHOCTSIM, OKa3aJICh PaBHBIMM, TO 3Ta TOUKA
JISKHUT Ha OOIIEeil KacaTeIbHON K OKPYXXHOCTSIM.

651. Tpu OKpPYXHOCTM MOMAPHO KacalOTCsl APYr
Jpyra BHemHUM oOpazom. [lokaxure, 4yTo TpuU UX 00-
1[Me KacaTeJIbHble, IPOXOJsIMe Yepe3 TOYKU KaCaHUs
OKPYXHOCTE, IIepecekaloTcst B OJHOM TOUKe.

652. B Tpéx nepeKphIBAIOIIMXCSI OKPY>KHOCTSIX 1IPO-
BEJIN OTPE3KH, COEJUHSIONINE MONAPHO TOYKU HX Tepe-
ceuyeHus. JIOKa)XUTe, YTO 3TH TPHU OTpE3Ka IPOXOISIT
4yepe3 OfIHy TOUKY.

653. Jlan OoTpe30K €AMHUYHO JJIMHBI, a TaKXe OT-
pesku jumHbl @ 1 b. Kak mocTpouTtsh 1UPKyJieM U Jiu-
HEWKOW OTPE3KU JJIUHBI a bwu a/b? <OTpe301< JIJIAHOM
a - b — oro peutenne nponopunu x :a = b : 1.)

654. VI3 Touku Ha JUaMeTpe MOJIyOKPY>HOCTH BOC-
CTaBJICH INIEPIECHIUKYJISIP O NEPECEUEHHsI C OKPYIKHO-
cTpio. JIOKaXHTe, YTO JJIMHA 3TOrO IEPHEHAUKYJISIpa
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PaBHA CpPEHEMY I'€OMETPUUYECKOMY MEX/y OTpE3KaMH,
Ha KOTOpbIE TOUKa ACIUT auameTp: b = +/ac.

655. Jlan oTpe30K eJMHUYHOM [JIMHBI, @ TAKXKE 1JI1-
HBl a. Kak MocTpouTh IMPKYJIEM U JIMHEHKON OTPe30K
bl /a? (CM. TIpeIpIyLLyto 3a1auy. )

JIBa MHOTOYTOJIbHMKA HA3bIBAIOTCSI IOJOOHBIMU, €C-
JIM IMEIOT OIMHAKOBYIO (hOpMY (HO, BO3MOXKHO, pPasHbIE
pa3Mephbl), TO €CTh €CJIM COOTBETCTBCHHBIC YTUIbI PABHEI,
a CTOPOHBI HPOMOPIMOHABHBL. MBI y)Ke BUIEIH, UTO
J000 TPSAMOYTOJIbHBIA TPEYTOJIbHUK, a TAKXE HEKO-
TOpBIC MPSIMOYTOJIBHUKM MOXHO pa3pe3aTh Ha JIBE va-
CTHU, TIOJJOOHBIE UCXOHOM (purype. M3BecTeH eue onuH
Takoil mpuMmep (CM. PHCYHOK), Ha3bIBaE€MBId wlecmu-
yeonvHukom Ammarnna. CoceM negaso (B 2010 rosy)
JIx. lImepnp nokasas, 4TO APYTHX HPUMEPOB TaKOTO
pona ue cymecrsyer!.

656. Haiiute COOTHOIIICHUE CTOPOH B IIECTUYTOJTb-
HUKEe AMMAaHHa.

657. OObBsicHUTE, KaK IOCTPOCHA MO3auKa Ha pu-
CYHKE, IPUBEJEHHOM Ha 3a/IHEM CTOPOHE O0JIOKKM (3a-
MOIIICHIE MIECTUYTOJbHIKAMU AMMAHHA JIByX Pa3HbIX
pasMepoB).

658. B «cpejacTBax MaccoBoit MH(OpMALMKY TO-

BOPMJIOCh, YTO M300PAKEHUE HA I10JISIX IIPEACTABJISIET
co00i1 CIyTHUKOBBII CHUMOK Masaiisuiickoro «bounra-
777» (B BepxHeM JIEBOM YIUly) Mepe]] KaTacTpodoil.
CpaBHUBasI BEJIMUAHY U300PAXKECHUSI CAMOJIETA U B3JIET-
HOH 10JIOCH! (BEPTUKAJIbHAS 1I0JI0CA B IIPABOM HIKHEM
yIi1y, 110 JUIMHE YyTb MEHbIIE U300Pa’KeHUsI CaMOJIETa),
OOBSICHUTE, TOYEMY 3TO He TaK: OLIEHUTE BBICOTY, C KO-
TOPOIt MOXKHO OBbLIO OBI CHEIATh TAKON «CITyTHUKOBBII
cunMoky. ([ymna «bounra-777» menbiie 80 M, IJMHA
TI0JIOCBI a3POIOPTa — HECKOJIBKO KUJIOMETPOB. )

1J. H. Schmerl. Dividing a polygon into two similar polygons //
Discrete Mathematics. 2011. V. 311, No 4. P. 220-231.
2Cwm., HarpuMep, www.1tv.ru/news/leontiev/271824.
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30. KoopauHaTtbl Ha npsamMoi

BriGepem Ha mpsiMoit Touky O (Hauano xoopou-
Ham) W OJIHO W3 /IByX HAIllpaBJeHU (Ha PUCYH-
K& — BIIPaBO, [IOKAa3aHO CTPEJIKOi). OTJIOKUM B 3TOM
HAIIPABJICHUU OTPE30K EJMHUYHOI JUIMHBI, I0JIYyYUM
mouky ¢ koopournamoti 1. O1JI0KMUB elE OJIMH TaKoM
e OTPe30K, MOJYIUM MOUKy ¢ Koopounamoii 2. Ot-
JIOXKMB OT Hayaja KOOPJIUHAT €JUHUYHBIA OTPE30K B
JIPYTYIO CTOPOHY, MOJIYYUM MOUKY C KOOPOUHAmMoil
—1, 3ateM —2 u TaK jJajee (CM. PUCYHOK).

B o0uiem Busie: 0TIIOKUB OT TOUKM O OTPE30K JUTH- X X
HBl X B BBIOPAHHOM NOMOJCUMENbHOM HAIPABJIICHUN, —x 0 X
MOJIyYAM TOYKY C KOOPJMHATOH X, a B MPOTUBOIO-

JIO)KHOM OmMpuyameibHOM HanpagieHuu — TOUKY C
KOOpPAUHATON —X.

2101 2 3

659. CnBuneMcs M3 TOUKM C KOOpAMHATON 7 Ha
10 enunuUL BIpaBo (B IMOJOXUTEIbHOM HAIPABJICHUN).
KakoBa koopauHara mosyuuBlieiics Touku? [OTBeT:
17 =7 +10.]

660. CaBuHeMcsl U3 TOUKM C KOOPAWHATON X Ha
10 exunuL BIpaBo (B IMOJOXUTEIbHOM HAIPABJICHUN).
KakoBa koopaunata mnosyuuBulieiicsi Touku? [OTBeT:
x +10.]

3ametuM, uto oreerT X + 10 roaurcst npu Jio- 10
ObIX X, B TOM uucJie OTpulatesabHbX. Ckaxkem, ec-
JYM Mbl HaYHEM B TOYKe —17, TO OKaXXeMCsI B TOUYKeE
—7 = (—17) + 10, a ecin HayHéM B Todyke —6, TO
oKaxeMmcs B Touke 4 = (—6) + 10.

X x+10

661. CnBuHeMcsl U3 TOYKM C KOODJAWHATOH X Ha y
(B TIOJIO>KUTEJIHHOM HallpaBJieHUH, eciu y > 0; B oTpH-
LIaTeJIbHOM HallpaBJieHMH Ha —y, ecyim y < 0). Kakosa
KOOpAMHATa noJiyuuBlueiics: Touku? [OrBer: x + y.]

662. Touky A ciaBuHysiM BpaBo Ha 13 equuui] u
MOJIYYMJIM TOUKY ¢ KoopAuHaToit 8. KakoBa Oblia Ko-
opauHara Toukn A?

> [ycts A umena koopauHary a. Torjga a+13 =8,
na=8—-13=(-95). «
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17,5

663. Ky3HeuMK HpbIrHYJ U3 TOUKM C KOOPIUHATOMN
8 B Touky ¢ koopauHatoit 17,5. 3aTteM OH chenan eue
OJIMH TAaKOH e NPbDKOK (B TOM K€ HarpaBjieHuH). B
TOUKE C KaKOW KOOPAMHATON OH OKa3aJicsi?

> Jlumna npbokka 17,5 — 8 = 9,5; ew€ oauH 1pbl-
oK jacr 17,54+9,5=27. «

664. JTano nse Toukn A(—3) u B(7) (B ckoOKax
yKa3aHbl UX KoopAuHATHI). Halimure xoopanHaTy cepe-
JiiHbL oTpeska AB.

> Paccrosinue AB pasHo 7—(—3) = 10, nosioBuna
paccrostaust 5. Capurast A Ha 5 BnpaBo (W B Ha 5
BJIEBO), NOJIy4aeM TOUKY C KOOPJMHATOH 2.

665. Haiiute KoopMHATY CepelHbI OTPe3Ka, KOH-
1[bl KOTOPOI'0 UMEIOT KOOp/IMHATHI a 1 D.

> Ilycts a < b. Torna nnvHa oTpeska paBHa b—a.
[NostoBuHa ymmHbI 6yaeT (b —a)/2, v Halo CBUHYTH a
Ha (b—a)/2, nonyunrcs a+ (b—a)/2 = (a+ b)/2.
Takum 00pa3oM, KOOpAMHATA CEPEAMHBI OTPE3Ka PaBHA
cpesHeMy apu(pPMETUIECKOMY KOOPAMHAT €ro KOHIIOB.
Ta xe ¢opmyia (a + b)/2 roaurcs u npu a > b,
TIOCKOJIBKY 3aMeHa a Ha b B Heil HMYero He MeHseT. <

666. Kakag u3 Touek A(5/8) u B(8/13) naxoaurcs
Jesee? (B ckoOkax ykazaHbl KOOPIMHATBI TOYEK; MOJIO-
KUTEJIhHOE HAIPABJICHNE — BIIPABO.)

> KoopauHaThl yBenMuUMBAIOTCSI ClieBa HAIpaBo,
TaK YTO HAJ0 CPaBHUTHL Japodu 5/8 m 8/13 mo Bemnm-
4qyHe:

5 5-13 65 64 8-8 8

§ 813 813 813 8§13 13

3HAYUT, KOOPJMHATA TOYKA A OoJIbllle, TaKk 4TO JieBee
HAaXOJIUTCS Touka B.

667. Haiigute paccrosinue Mexxay Toukamu A (c
koopauHaroit a) u B (¢ xoopaunaroit b).

> UTOOBI HAMTH ATO PAaCCTOSTHUE, HAMIO U3 OOJIbIIEH
KOOD/IMHATHI BBHIYECTh MEHBIIYI0. TAKAM 00Opa3oM, OHO
paBHo b —anpu b > au a— b npu a > b. llpu
a = b paccrosiHUe, €CTECTBEHHO, PABHO HYIO. <
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®opmyity ISl PacCTOSIHMSI YI00HO 3aIMCHIBATL C
HOMOLIBIO 3HAKA MOJYJIS:

AbcontomHotl 8enuyuHoll, NN MoOynem Yncia u
HAa3bIBAIOT CAMO U, €CJIM U HEOTPHUIIATEIILHO, U MIPOTH-
BOIIOJIOKHOE YUCIIO — U, €CJIU U OTpuUIiaTesibio. O60-
sHavyenue: |u|. Takum oOpasom,

| | u, ecia u = 0;
u|l=
—u, ecma u < O.

Hampumep, 3| =3, [0 =0, | - 2| = |2|=2.

Yacrto Ha Borpoc «UTo Takoe MOMYJIb YUcia?» NIKOJIbH-
KM OTBEUAIOT: «JTO 4MCjI0 0€3 3Haka». M XOoTs mx 3a Takou
OTBET CIPaBE/UIMBO PYraioT (MOJI, 3TO He OIpeJelieHHe, a
HEM3BECTHO UTO), HO KaK MPAaKTUYECKUIl PELENT HAXOXK/ICHUS
MOJIyJIsl, €CJIM JaHO YUCJO B BUJE [CCSITUMHON WM OOBIK-
HOBEHHO1 /1pobu, Takoe mpaBmiio rogurcs. Ho Hajgo ObITh
OCTOPOKHBIM:

668. Uemy paBHo |al|, eciun a < 0: Oyaer Jim 10 a
wm —a?

I> XoueTest CKa3aTh, YTo d (Beb MOMIYJTh — «UKCIIO
0e3 3HaKay, 4 B —d €CTh 3HAK «MHHYC»), HO 3TO HEBEp-
HO. Besib @ oTpuIaTesbHO, a MOYJIb JI0JDKEH OBITh 10~
JokuTeseH. YToObl HAUTH MOLYJIb, HAZIO U3 IBYX YKCEJT
a M —a BRIOPATh MOJIOKUTEIbHOE (TOYHEE, HEOTPHILA-
TEJILHOE), U B [JAHHOM CJlyyae uM OyJeT KaK pas —da. <

C noMOMIBIO 3HAKA MOJLYJIsl MOSKHO 3anmucarh Gpop-
MYyJTy PACCTOSIHUSI TAK: PACCMOSIHUE MeNHCAY MOUKAMU
¢ koopounamamu a u b paero |a — b|.

669. 1151 KaKnx YKCesT X BBIIOJHSIETCS] PaBEHCTBO
X+ |x] =0?
> DTO PaBEHCTBO O3HAYACT, YTO |X| = —X, 3TO

obBaeT 1pu x < 0. (3ameTuM, uTo rpanuyHasi Touka 0
TOYXE BXOJUT.) <]

670. J11s1 KaKMX YMCeN X BBIMOJIHSIETCS] HepaBeH-
cTBO |Xx — 1| < 2?

> Besmumna |x — 1| ecTb paccTostHEE OT TOYKH X
1o Toukd 1 (IIOJTHOCTBIO HAAO CKa3aTbh: «OT TOUKH C
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KOOpP/JMHATOM X [0 TOYKA C KOOpAMHATOWH 1), u 310
paccTosiHie JIOJDKHO OBITh MeHbllle 2. OTciofa $ICHO,
YTO X JIOJKHO JiexaTb Mexxly ToukamMu —1 u 3. OtBeT:
—-1<x<3.«

671. MammHa eJeT Mo OCH KOOPJIMHAT C IOCTO-
SIHHOM CKOPOCTBIO V (IIOJIOXKUTEJIbHBIE 3HAYEHUS V CO-
OTBETCTBYIOT JBIKCHUIO B TTOJIOKUTEIHHOM HATPaBJIC-
Hun). B MmomenT Bpemenu ¢ = O 0HA HAXOAMTCS B TOUKE
a. B xakoit Touke OHa HaXOJUTCSI B TIPOU3BOJIBHBII MO-
MEHT BpeMeHH 1?

> 3a BpeMs ! OHA CABUTaeTCsS Ha pPacCTOHHE VI,
NO3TOMY €€ KOOpJMHATa B MOMEHT ! paBHa a -+ vt. Ota
xe (dopmyna roqurcest 1 npu ¢ < 0. (A Takke ¥ 1pu
v < 0, TO ecTb KOrja JBUKEHHUE IPOUCXOJUT B OTPU-
LIATE/IBHOM HAIPABJICHUH CO CKOPOCTBIO |v]| = —v.) <

Emeé HeckoJIbKO 3aaau

672. HaiimuTe KoOpUHATY NIPaBOrO KOHIIA OTpe3Ka,
€CJIM JIEBbIl €ro KOHell UMeeT KOOpJMuHATy 8, a cepe-
JIMHA UMeeT koopauHaty 17,5.

673. epeBsiHHYIO peiiky JuMHON 1 M pasaesuiu
Ha ISTh PaBHBIX YacTeil M MOMETWJIM TOYKHU JICJICHUS
CHHMM KapaH/JalloM. 3aTeM e€ e pas3Je/Mid Ha CeMb
PABHBIX YaCTEil ¥ MOMETUIM TOYKU JICJICHUSI KPACHBIM
Kapanjaiom. [lepeuncanTe 1BeTa MOMEUEHHBIX TOYEK,
WSl ClieBa HAIpaBo.

674 (IlpomoskeHue). 3aTeM peiiKy pacHMIMIN BO
BCEX KPAacHBIX M BO BCEX CHHMX TOYKaX. CKOJIBKO II0-
JIyUMJIOCh KYCKOB M KaKOHM JUIMHBI CaMblii KODOTKUI U
CaMblii JUIMHHbIA KycKu?

675. Touka A umeet koop/uHaty 7, Touka B umeer
koopauuaty 17. Touka M pesut orpesok AB B orHO-
menun 1 : 2, cuurast or Toukn A. Kaxosa xoop/jHara
Touku M?

676. K HeBeCOMOMY CTEpIKHIO Ha KOHIIAX MPUKpETI-
JieHbl Ipy3sbl Macc M u m. Llenmpom msizcecmu Takoi
CUCTEMbI Ha3bIBAeTCsl TOUKA, KOTOpasl A€JIUT CTEPXKEeHb
B OTHOLIEHUHU, OOPaTHO POIIOPLIUOHAJIBLHOM BECAM I'PY-
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30B (Ommke K TSDKENOMy KoHIy). PU3MKHM 3HAIOT, 4TO
MMEHHO B 3TOi TOUKE HY’KHO MOJNEPETh PblUar, 4ToObI
OH ObuTl B paBHOBecuu. Haityiure xoopauHaty IeHTpa
TSDKECTH, €CJI KOOPJUHATBI ToueK Macc M 1 m paBHbI
cooTBeTcTBeHHO a U b. [OtBer: (Ma+ mb) /(M + m).]

677. Ilpu Kakux X BBIIOJHEHO PAaBEHCTBO
[x —1|+x=1?

678....BBIIIOJIHEHO paBeHCTBO |x — 1| + |x| = 1?
679....BBIIIOJIHEHO PaBEHCTBO |x — 1| + |x| = 7?2

680. Uemy paBeH KBaJpaTHBI KopeHb 13 x2? (Uu-
CJI0 X MOXET OBbITb U IOJIOKUTEJILHBIM, U OTPULIATEIb-
HbIM. )

681. KaxoBo HanMeHblllee BOZMOXKHOE 3HAYCHHUE BbI-
paxenust [x — 1|+ [x — 2| + |x — 3| + |x — 4/?

682. KaxoBo HanMeHblIlee BOZMOXKHOE 3HAYCHHUE BbI-
pakerust 100|x| + 50|x — 3|? (Cwm. 3amauy 7.)

683. Paccmorpum 1pu Toukn A, B, C c xoopmu-
Hatamu O, x U X + y. 3anUIIUTEe B STUX KOOPJUHATAX
HepaBeHcTBO Tpeyrosibhuka (AC < AB + BC; xors B
JIAHHOM CJIy4ae TPEYroJIbHUK BBHIPOX/IAETCSI B OTPE3OK,
BCE paBHO HpsiMOi 1yTh U3 A B C He [UIMHHEE 11yTH C
ocranoBkoil B B). [OtBet: |x + y| < |x| + [y]-]

684. Jlokaxkute nepaseHctso |x + y| < [x| + [y,
HE CChLIAsICh HA HEPABEHCTBO TPEYTOJBHUKA, a Pa3o-
OpaB Cllydan pasHBIX 3HAKOB 10 odepean. B kakom
Cllydae 5TO HEPaBEHCTBO OOPALIAETCSt B PABEHCTBO?
(HepaBeHCTBO 0OpalIacTCsl B PABEHCTBO, €CJM X U Y
OJTHOTO 3HAKA.)

685. Jlokaxute HepaBeHCTBO |X + y| < |x| + |y,
BO3Be/sI 00€ €ro 4acTH B KBaapar.

686. ManHa paBHOMEPHO JIBUXKETCSI MO MPSIMOIA.
B MoMeHT #, oHa ObLIa B TOUKE Xp, @ B MOMEHT f; OHa
Obuta B TOuke Xj. Haiiaure e€ koopawHaTy B Tpoms-
BOJILHBII MOMEHT .

[OtBeT: X = X0 + (X1 — X0) (1 — fp) /(11 — 1p).]

201



31. KoopauHatbl Ha MJIOCKOCTH

[TpoBeséM  BEPTUKAILHYIO W IOPU3OHTAJILHYIO
TIpsIMbIe — Ocu KoopouHam. VIX TiepecevyeHne Hasbl-
BaeTCsl HAUAIOM KOOpOuHam. YToObl HAUTH KOOpIU-
HAThI [TPOM3BOJILHOM TOUKM M , HAI0 CIPOEKTUPOBATD
€€ Ha OCcU KOOpAMHAT (OIyCTUTh NEPIEHAUKYIISIPbI) U
B35ITb KOOPAMHATHI COOTBETCTBYIOIMX TOYEK IO TOPU-
30HTAJIbHOM U BEPTUKAJIBHON OCSM.

VY3iibl ceTku (KJieTyaTasi Oymara co CTOPOHOH KJIeT-
ku 1, cM. paszen 13) uMeroT Lesible KOOPIUMHATBI, €CJIU
OCH KOOPJIMHAT MAYT IO JIMHUSIM CETKU.

TpaMIIMOHHO TOPU30HTAIBHYIO OCh KOOPIMHAT Ha-
3BIBAIOT OCbl0 abcyucc, um ocbio OX (M KOOpaMHA-
Thbl 110 TOM OCU 4YacTO 0003HAYAIOT OYKBOW X), a BEp-
THKQJIBHYIO OCb HA3bIBAIOT OCbIO OPOUHAM, WA OCBIO
OY (xoopauHaThl 110 ITON OCH 4acTO 0003HAYAIOT Oy-
kBoit y). Ho, KOHEUHO, MOXHO B3SITh 32 OCH JOObIE
TIepIeH/IVKYJISIPHBIE TIPSIMBbIE: HAJ0 JIMIIL YKa3aTh T10-
JIOXKUTEJIbHBIE HANPaBJICHUs] HA HUX M CKa3aTb, Kakas
och OyJIeT MepBoii, a Kakasi BTOPOil (IIpU 3alMcu KOOp-
JVHAT B BUJE Maphl YMCEN).

687. Yemy paBuo paccrosiuue touku M (x,y) ot
oceit koopauHat?

> [J1si151 Ha IPSIMOYTOJIBHUK HA KAPTUHKE, XOUETCsl
CKa3aTh, YTO PAcCTOSIHME [0 OCU abClLucC paBHO y, a
paccTosiHUe 10 OCH OpJMHAT paBHO X. Ho Touka Moxer
HAXOJIUThCS U HIDKE OCK aDCLCC, U JIeBee OCU OpJIUHAT,
TaK YTO IIPaBUJIbHBIC OTBETHI OyayT |y| u |x|. <

688. I1e Haxomsitest Touku M (X,y), Yy KOTOPBIX
X =y (mepBasi KOOpAMHATA PaBHA BTOPOIi)?

D> OTU TOUKU PABHOYJAJIEHBI OT OCEH, TaK YTO OHU
JIeXaT Ha OUCCEKTPUCE YIVIA MEX/Y OCsIMU. <I

689. Tie Haxousitcst Touku M(X,y), y KOTOPbIX
¥y > x (BTOpast KoopiHaTa GoJiblile NepBoil)?

D> Takue TOUKM MOJTy4alOTCSI, €CJIU B3SITb BTOPYIO
KOOp/JMHATY PaBHOI NepBoil (110 mpeablayliel 3aade),
a 3areM yBequuuTb. I[lpu yBesiueHUM BTOPOM KOOp-
AuHAThl (IIepBasi HE MEHSeTCsl) TOUKa CMEIAeTcsl Bep-
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TUKAJIBHO BBer. 3Ha‘~ll/lT, UCKOMbBIC TOYKHU HAXOUASITCSI
CBepXy OT TIPSIMOii y = X.

IMockoJibKy HEPaBEHCTBO CTPOroe, TO TOYKU HA Ca-
MOIi IIPSIMOU HE Y/IOBJIETBOPSIOT ycsioBuio. [Toaromy ca-
Ma [psiMast He BXOJIUT B MHTEPECYIOIIEEe HAC MHOXKECTBO
TOYEK M 110KA3aHA HA PUCYHKE IYHKTUPOM. <

MOKHO OBLTO GBI CKA3aTh TAKKE, UTO TOYKHU € X < Y
MOJIYYAIOTCSl U3 TOYEK C X = y YMEHBIIEHUEM X, TO
€CTh C/IBUTOM BJIEBO, TO €CTh OTBETOM Oy/IET 00JIaCTh,
Jiexaiasi cjiea ot npsmoii x = y. (9r1o, pasymeercs,
Ta e camasi 00J1aCTh.)

690. I'1e HaXOMISITCSI TOUYKU, Y KOTOPBIX 00€ KOOp/IU-
HATBbl X U y TOJIOXKUTEJIBHBI? Y KOTOPBIX X > 0, y < 0?
y koTopblx X < 0, ¥ > 0? y KOTOpbIX 00€ KOOPAUHATBI
OTPULIATEJIBHBI?

> CM. puUCYHOK. <I

691. Touka M umeer koopuHath (X, y). Haitiure
koopauHaThl Touku M’, cummerpuunoit Touke M ot-
HOCUTEJILHO ocu a0ciucce. ToT e BOIpoc Il TOUKH,
cUMMeTpUYHOM M OTHOCHUTEJILHO OCH OP/IMHAT, 4 TaK-
e JUISL TOYKU, CHMMETPUYHONU M OTHOCUTEJILHO Haya-
Jla KOOpJMHAT.

> Touku M u M’ niexar Ha OQHOM BEPTHKAJIb-
HOU TPSIMOM, MO3TOMY HX aOCIMCCHl OAMHAKOBLI. OHHU
HAXOJSITCSl HA OTHOM PACCTOSHUM OT OCH abCIHCC T10
pasHble CTOPOHHI OT HeE, TaK YTO WX OPJIMHATHI PaB-
HBI 110 BEJIMYMHE W MPOTUBOIOJIOKHBI 110 3HaKYy. OTBeT:
(x, —y). (BameTum, 4TO PTOT OTBET COXPAHSIET CUJIY U
npu y =0, unpu y < 0.)

Touka, cummeTpudHast M OTHOCHTEILHO OCH OpJU-
HAT, UMEET KOOpAUHATHI (—X, V).

Touka, cummeTpuyHass M OTHOCHTENIHHO Havasa
KOOpJIMHAT, UMEET KOOPAUHATHI (—X, —)). (MoxHoO 3a-
METUTDb, YTO OHA TMOJYYaeTCs MOC/IEIOBATCILHBIMUA OT-
PKEHUSMU OTHOCUTEJILHO OCU aOCINICC U OCH OP/IFHAT,
TaK 4TO 00a 3HAKA MEHSIOTCs.) <

692. I'ne HaxoasiTcst TOYKM (X, y), Y KOTOPBIX CyMMa
KOOpJMHAT paBHA HYJIIO, TO ecTh X + y = 0?

203

(=x,y)
?

(—=x,—y)




y=x > VYcaosue x + y = 0 MOXHO Nepenucarh Kak

4
\ Y ‘. y = —Xx. Takum 006pa3oM, AT TOYKH CHMMETPHYHBI
TOUKaM 1psiMoit y = x. [losnyvaercst Ouccekrpuca (Apy-
X TOro) yrja Mex[Jy OcsMM KOOpJMHAT. <]

693. [ie HaxOJsITCSl TOUKHU, Y KOTOPbIX y = 2x?

s > EcJyin HapucoBaTh Ha KJI€TYaToi OymMare HeCKOJIb-
KO Takux Touek (ckaxewm, (0,0), (1,2), (2,4)), To BUa-
;] HO, 4TO OHM JIOXKATCs Ha mpsimylo. UToObI yOenuThes,
T /7 4yTO JEHCTBUTEJILHO BCE TOYKM JIEKAT HA OJHON npsi-
7 MO, PaCCMOTPUM IIPOU3BOJIbHYIO TOUKY (X, 2X) U IIpPO-
7 BEpPUM, UTO OHA BUJ/IHA U3 HavyaJla KOOPJMHAT B TOM K€
HalnpaBJieHuu, 4Tto U Touka (1,2). JIBa TpeyroJibHUKa
Ha PUCYHKE TIOJOOHBI 1O JBYM KareraM M (IpsiMomy)
2y YIJIy MEX/ly HUMH. 3HAQUWT, YIJIbl B HAX PaBHBL <
To e caMoe MO>KHO CKa3aTh TPO ypaBHEHWe y = kx
1 X U TP JIPYTUX k: 3TO ypaBHEHUE 3a/1a€T MPSIMYIO, IPO-
xozsiylo yepe3 Havyasio koopauHat (0,0) u TOuky
(1, k). Yem Gosbiie k, Tem BbIlIe 3Ta BTOPasi TOYKA
U TeM Kpyue uiaér BBepx mpsimas. Ilpu k = O nosy-
yaetcst psimast y = O, To ecTb och abciucc. A npu
OTPHIIATEJIBHBIX Kk TIOJTydaeTcsl TpsiMasi, HaKJIOHEHHAsI
BIPaBo (TeM Kpyue, ueM 0oJibliiie k 110 aDCOJIIOTHOM Be-
JIAYUHE).

Yucsio k OyaeM Ha3blBaThb HAKIOHOM HPSIMOI
Ha KOOPJIMHATHON TIOCKOCTU. (OOBIYHO TOBOPSIT 0O-
Jiee JUIMHHO: «TaHI'€HC yIJla HaKJIOHA NPSIMOil», WIH
«YIJIOBOM KOD(D(PULUEHT NPSIMOii», HO Mbl IJISl Kpat-
KOCTU Oy[eM IOBOPUTDH IIPOCTO O «HAKJIOHE». [lo-aH-
IJIMACKU IOBOPSIT KOPOTKO “slope”.)

WHTyuTuBHBIA cMbIc KoddduiiMeHTa k: eciin Mbl
CMEIAeM TOUKY Ha IIPSIMO Ha €IMHUILY BIIPaBO, TO OHA
nogHuMaercst Ha k BBepX. CKaxkeM, JIOPOXKHbIH HO1bEM
¢ HakjoHoM B 0,05 o3HauaeT, 4To Ha Kaxapie 100 M
TOPU30HTAJILHOTO CMEIIEHUs] Oopora MOJAHUMAeTCs Ha

nopora
100 m 5wm.

S5Mm

OOpatuTe BHUMaHUE, YTO Mbl roBopuM o 100 M cmele-
Hust no eopusonmainu, a ue 100 M no dopoee. (Paccrosinue 1o
Jopore 6yleT HEMHOTO GoJTblile TOPU30HTAJIBHOTO CMEIIEHMUST:
THIOTEHY3a JJIMHHEEe KaTeTa.)
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Hakjion MOXHO paccMaTpuBaTh KakK HOBYIO MeEpy
«KPYTHU3HBI» TOJBEMA MPSIMOi (OMUMO YIJla C TOpHU-
30HTaJIbI0). CpaBHUM €€ C YIJIOM JIJISI HECKOJIbKUX 3Ha-
YECHU:

694. Haiiiute HaKJIOH NpsIMOM, 0Opasylolleit ¢ ro-
PU3OHTAJIBIO yroJi 45°.

D> MBI yxe 3HaeM, 4YTO Takasl MpsMas 3a7aéTcst
YpaBHEHMEM y = X, TaK YTO HAKJIOH paBeH 1. <

695. HaiiuTe HaKJIOH MpsIMOii, oOpasylolleit ¢ ro-
PU3OHTAJIBIO yroJ 60°.

> B mpsiMOyrosbHOM TpeyroJibHUKe ¢ yrioM 60°
MEHBIIMA KaTeT paBeH IIOJIOBMHE THUIOTEHY3bl (J10-
CTPOMM /IO MPABWIBHOIO TPEyroJibHUKa, 3a/ada 167).
[IpuHsiB MeHbLIMI KaTeT PaBHBIM 1, Mbl MOXEM Haii-
i OoJblmit KateT mo Teopeme [udaropa: on pasen
V22 =12 = /3. Takum 00pa3oM, HAKJIOH MPSIMOIA,
uayueit noq yriaom 60°, paBeH V3. <

696. Haiiute HaKJIOH mpsiMOit, oOpa3ylowieit ¢ ro-
py3oHTaNbo yroa 30°.

> Ta ke mponopuust Mex /1y KaTeTaMi IpsSIMOYT0JIb-
HOTO TpeyrosbHUKa ¢ yrinamu B 30° u 60°, npuMeHEH-
Hast B 0BPaTHYIO CTOPOHY, MaéT oTBeT: k = 1/4/3. <

Ectb u npyrue «ynauHbie» 3Ha4eHUs] YIJIOB, KOTJ]a HAKJIOH
MO>KHO BBIPa3uTh JOpPMYJIOii (C KBaIpaTHBIMU KOPHSIMHU). Tak
MOKHO CJIeJIaTh jJist yrya B 72° nim B 15° (cM. 3apaun 706
u 707). Ho, ckaxem, ais yria B 20° HUKakoil ¢opMyJibl ¢
KBa/IDaTHBIMM KOPHSIMU [UIs1 HAKJIOHa HeT (U 3TO CBSI3aHO C
TEM, 4TO yroJi B 60° HeJb3sl pa3e/IMTh HA TPU PABHBIC YACTU
LIUPKYJIEM U JIAHEHKON). 3aTO 3TOT HAKJIOH MOXKHO OINMCATh
KaK KOpeHb KyOMUYECKOrO ypaBHEHHUsI C LeJIbIMU KO3(pduim-
eHTamm (1 BOOOLIE, ISl yIJla B LEJIOE MM PaLMOHAIBHOE
YKCJIO TPa/lycoB HAKJIOH Oy/eT KOPHEM KaKOro-TO MHOTrOYJie-
Ha ¢ UeJbIMu Kod(dduuimentamu). Ha npakTuke nosib3yloTcs
MpOrpaMMamMH J1Jisl NPUOIMSKEHHOTO BBIUKMC/ICHHS] HAKJIOHA TI0
yIJly; B KaJIbKYJISITOpE 3TO [JEJIaeTCsl C MOMOLIBIO KJIABULIN
«tg» (TaHreHc).

Jlo cux Top peub 1A O TPSIMBIX, TIPOXO/ISIIMX Ye-
pe3 HayaJlo KoopauHaT. Jlpyrue mpsMble MOJTy4aloTcst
U3 HUX CIIBUTOM.
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y=2x+1

Yy =2x

697. I'me HaxoasITCst TOUKM (X, y), [UISL KOTOPBIX
y=2x+1?
> YTOOBI OTY4YUTh TaKyl0 TOYKY, MOXKHO CHavaJla
B3SITb TOUKY (X, y), Y KOTOPOH y = 2X, a IOTOM YB€JIU-
yuTh y Ha 1. JIpyrumu cjioBaMu, HYXHO B3SITb IIPSIMYIO
Y = 2X ¥ NIOTOM IIOJIBUHYTh BCE €€ TOUKM BBEPX POBHO
Ha 1, TO ecTb BCE MOCTPOEHME Ha KJIeT4aToit Oymare
IIPOCTO MEPEHOCUTCS Ha KJIETKY BBIIe. <]
B o0em Buse:
Touku (x,y), YIOBJETBOPSIONIME YPAaBHEHUIO
y = kx + b, oOpasyior npsimyto. OT1a npsiMas apaj-
JieJIbHA MIPSIMONt y = kX M nepecekaeT oChb OpJMHAT
B Touke (0, D) (npu x = O U3 ypaBHEHUs! 110Jyya-
eM y = b). Takum o6pa3oM MOXHO 3a7aTh JIOOYIO
HEBEPTUKAJILHYIO NIPSIMYIO.

698. Ha koopAMHATHOII MIJIOCKOCTH U300pa)keHO He-
CKOJIbKO TIpsIMbIX (0003HaYeHHbIX Idpamu). Kaxgas
U3 HUX 3a[a€Tcsl ypaBHeHUeM y = kx + b ¢ KakuMU-TO
k u b. Tlepeunciiure npsiMble (a) B MOPSIJIKE BO3PACTA-
Hust kod(puumentos k; (6) B mopsiike BO3pACTAHUSI
3HAUeHWi b.

> Koadpduiment k (HakjgoH) TeMm Oouiblie, 4eM
Kpy4e TpsiMast HOTHUMAETCS BBEPX IIPY JIBIDKCHUH CJie-
Ba Hanpapo. [IpsiMass No2 umeeT oTpuLaTE/IbHbIA Ha-
KJIOH, Jlajiee B MOPSIAKE BO3PACTaHUSI UAYT MpsiMbie 1,
3, 4.

YToOBl ymopsIIOUNTh TIPSIMBIE TIO BO3pacTaHWIo b,
HaJI0 MOCMOTPETh Ha WX TOYKU IEPECEUYEHUs] C OChIO
OpAMHAT U MEPEYUCIUTb NpsIMble CHU3Y BBepX: 4, 1, 3,
2. <

Paccrosinue mexay JByMst Toukamu (xp,y;) U
(X2, ¥2) MOXHO HaiiTu 110 Teopeme [ludaropa:

d =1 —x)2+ (1 — )2
699. CocraBbTe ypaBHEHHE [JIsl KOOD/MHAT TOYEK
(x,y), paBHOyaJI€HHbIX OT (—2,2) u (2,0).
> MblI 3HaeM, 4TO Takue TOYKU HAXOJSTCS Ha cepe-

JIMHHOM TEPIeHMKYJISIpe, KOTOPbIN MOKHO HAPHCOBATh
Ha KJeT4aTroif Oymare M 3aTeM HallTW €ro ypaBHEHHE.
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Ho MOXHO [1efiCTBOBaTh M aJre0pandecku: PaBeHCTBO
PacCTOSIHII PaBHOCHUJILHO PaBEHCTBY WX KBaPaTOB, T10-
STOMY YCJIOBHE PaBHOY/AQJIEHHOCTH MOXKHO MEPENHCaTh
Kak (x + 2)2 + y — 22 = (x —2)2 4+ y2, TO €CTb
X2 +4x+4+y? —4y+4=x2—4x+4+y?, wm
8x+4=4y,mimy=2x+1. <

700. Haiiaure paccrosiHie OT TOYKH (X, y) A0 mpsi-
MO y = X.

o> TTo BepTHKAJIM 9TO PACCTOSIHUAE PaBHO |y — X| (CM.
pucyHok). Ho kpaTuaiiniiee paccTosiHue OyaeT MepreH-
JIMKYJISIPOM, OMYIIEHHBIM Ha TpsiMylo. B mpsiMoyrosib-
HOM TPEyToJIbHIKE C yryiaMi B 45° kateT B /2 pa3 Ko-
pode TMIOTEHY3bl, TAK YTO OTBET OyeT |y — x|/v/2. <

Emé HeckoJIbKO 3ama4

701. Touka M wmeet koopauHathl (X, y). Haitmu-
Te KoopauHaThl Toukn M’', cummerpmuHoit Touke M
OTHOCHUTEJIbHO TPSIMOit y = X.

702. Kax onmcath reoMeTpHUECKN TPeodpa3oBaHe,
nepeBojisiiee TOUuKy (X,y) B TOuky (—y,x)? [Orser:
[ToBopoT MpOTUB YacoBoii CTpesku Ha 90°.]

703. [me HaxoOsTCsl TOYKH, Y KOTOPBIX |x| = [y|?
(DTO yCJIOBME BBIMOJHSIETCS, €CJM Y = X WM €CJu
y=-x)

704. Te HaxoIsITCSI TOUKU, Y KOTOPbIX x2 = y2?
(Cm. npepiayniyio 3ajaqy. MOXKHO TaKke 3aMETHTD,
uto x2 — y? = (x — y)(x + y). Koraa npousseenne
JIByX COMHOXHTEJIEHi PaBHO HYJII0?)

705. Haiimure paccrosiHue oT TOYkH (X, y) [0
npsimoit y + x = 0. Tor e Bomnpoc sl NpsMoit
3x +4y —5=0.

706. Haiinqure HaKJIOH IpsMOii, oOpasytoleil yrou
B 72° ¢ ropusontabio. (CM. 3a1ady 634.)

707. Haiigure HaKJIOH NPsIMOi, oOpasyloieil yrosu
B 15° ¢ ropmsonTanbio. (Brccektpuca yria B 30° npsi-
MOYT'OJIBHOTO TPEYTOJIbHUKA JEJIUT MPOTHUBOMNOJIOKHBIN
KaTeT Ha YacCTW, IPONOPLUOHAJILHBIC ITPUJIETAIOIM
CTOPOHAM. )
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708. I'ne naxopsitest TOYkM (X, ), AJIsL KOTOPBIX
(y—x)(y —2x) <0?

709. I'ne naxopsitcst TOUkM (X, y), JIsL KOTOPBIX
x—Dy-Dx+y—-3)<0?

710. ITo wocce B 0JHy CTOPOHY ABUXKYTCSI NIELLEXO/]
U BEJIOCUNEUCT, B JIPYT'YI0 CTOPOHY — TeJiera U aB-
TOMOOWJIb. Bce y4acTHUMKU JBMXKYTCSI C NMOCTOSIHHBIMU
CKOpOCTSIMU (Kax/bli co cBoeit). Besnocumnenuct cHava-
Jia 00OTrHAJI Ienlexo/ia, IOTOM 4epe3 HEKOTOPOoe BpeMs
BCTPETUJI TEJIETY, a TIOTOM €LIE Yepe3 TaKoe Ke BpeMs
BCTPETUJI MallvHy. MalmHa CHavYajia BCTPETHJIa BEJIO-
CHIeMCTa, TIOTOM 4epe3 HEeKOTOpoe BpeMsl BCTpeTUsIa
TIelexo/ia, U MOTOM ellIE uepe3 Takoe e BpeMsl 000THa-
Ja tesery. Besocunenuct odornan nemexoja B 10 va-
COB, a meuiexo/; Bcrpetwi1 Maimuy B 11 vacos. Korna
nieniexo Berpeti tesiery? (Meananbl TpeyrosibH1Ka,
epeceKasich, AeJSITCS B oTHOMeHu” 2 : 1.)

711. B kypce ajrebpbl napaboiy OnupeiesisiioT KaK
MHOXECTBO Touek (X,y), aas kotophix ¥ = x2. Ho
B JlpeBHeii [pery mapabosry onpenessuii MHave: Kak
MHOXECTBO TOYEK, /IS KOTOPBIX PACCTOSIHME OT JaH-
HOIl TOYKU (hoKyca) PaBHO PACCTOSIHMIO OT JIAaHHON
npsiMoit (Oupexmpucet). Tlopbepute GoKyc U JUpek-
Tpucy ajs napabossi y = x2. [Otser: dokyc Oyxer
(0,1/4), ampexrpucoii Oyaer npsimast y = —1/4.]

712. Hanuuure ypaBHEHUE, KOTOPOMY Y/OBJIETBO-
PSIOT KOOPAMHATBI TOYEK (X, y), JIEKAIMUX HA OKPYXK-
HOCTH C IIEHTPOM B (@, b) u paamycoMm r.

713. Ilokaxure, 4ro TOUKU (X,Y), [JIsI KOTOPBIX
x2 —2x + y> + 2y = 11, o0pasyloT OKpy*)HOCTb, U
HaiiuTe €€ IEHTp U paauyc.

714. Ha muiockoctu gannl e Toukn A u B. Jloka-
xure, yro Touku M, juUist Kotopbix paccrosinne MA
BIBOE OoJiblie paccTostHus MB, 00pasyloT OKpyx-
HOCTb.

715. Ha mutockocTd JaHbl 1Be TOoukn A u B.
Hokaxute, 4ro Toukn M, IS KOTOPBIX PasHOCTh
MA? — MB? paBHa HEKOTOPOMY IIOCTOSHHOMY 3HAue-
HUIO C, 00pa3yIoT MPSIMYI0, IEPIEH/IUKYJISIPHYIO OTpe3-
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Ky AB. BbiBequre orciojia, uTo JUisl JIByX OKPYXXHO-
CTeif, JIeXallUX BHE JIPYT JIPyra, MHOKECTBO TOYEK, U3
KOTOPBIX OTPE3KM KACATEJILHBIX K STUM OKPY>KHOCTSIMU
HMEIOT PABHYIO JUIMHY, MPEJICTABIISET COOOM MPSIMYIO.

716. Ilpu xakom ycsoBuu Touku (0,0), (x1,¥) u
(X2, ¥») JIexKaT Ha O/1HOM NPsIMOiA? [OTBET: X1y, = X1 .]

717. Haiigure miomaib TPEYroJbHUAKA C BEPILUMHA-
mu (0,0), (x1,y1), (X, y2). [OtBeT: 1|x102 — Xo01].]
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32. OOwas mepa

IpencraBumM cebe, 4TO HAM HAPHUCOBAJIU [[Ba OTpPE3-
Ka ¥ MPOCAT HAUTU OTHOIIEHUE UX JUIUH (BO CKOJIKO
pa3 oauH JUMHHEe Jpyroro). [Ipu 3Tom y Hac ecTb Lup-
KyJib ¥ JIMHElKa (0e3 JiesieHuit). Mbl cMOXKeM OTBETUTh
Ha BOMPOC, €CJIM HAMJEM «OOLIyI0 MEpy» ITHX OTpe3-
koB. Hampumep, ecim Kakoi-To OTpe3oK (BBIOPAHHBII
B KauecTBE MEpbl JUTMHBI) YKJIAJbIBAETCSI B OJHOM OT-
peske 15 pa3, a BO BTOpOM — TOJIbKO 12, TO MbI cpa3y
MOXEM CKa3aThb, YTO JUIAHBI OTPE3KOB OTHOCSITCSI KaK
15:12 =5 :4, Tto ecrb uto nepsblit Ha 25% (B 1,25
paza) JUIMHHEe.

Obuwjeii mepoii IByX OTPE3KOB HA3bIBACTCSI TAKOW
OTPE30K, KOTOPBII YKJIa/[bIBAETCS 1IEJI0C YUCJIO pa3 B
KaX/IOM M3 HHX.

Jpyrumu ciioBaMu, €cjiyd HPHUHSTH OOLIyI0 Mepy
JBYX OTPE3KOB 3a €[JUHUIlY JJIMHBI, TO JJIUHBI STUX OT-
PE3KOB OYAYT LieJIbIMU.

718. Bepuémcsi k mnpuMepy, Korja oOliasi Mepa
YKJIa[bIBA€TCSI B OJHOM OTpe3ke 15 pas, a B Apyrom
12 pas. MoxHO 1 HailTH OOJILINIA OTPE30K, KOTOPKIN
ToXe OyzeT olueit Mepoii?

> Ma: 15 =3-5, a 12 = 3-4, 109TOMY €CJIU1 B3SITh
O0ILIyI0 MEepy BTPOE JUIMHHEE, TO OHA OyJeT YKJIaIbl-
BaTbCsl (COOTBETCTBEHHO) 5 pas U 4 pasa. <

B oToM npumepe Ham y/Jasoch HATH OOJbLIYIO 00-
LIyI0 MEpY; HalTU MEHBLIYI0O MOXHO BCerja (A0CTaTOY-
HO IOJEJIATh OOLIYI0 MEpPY Ha HECKOJIbKO PAaBHBIX Ya-
creit).

719. [IpsMOYToJIbHUAK Pa3pe3aliv Ha KBaJpaThbl, IPO-
BOJISI TIPSIMbIE, MAPAJLIC/ILHBIE €r0 CTOPOHAM. JloKaxu-
Te, YTO BCE KBAJpaThl PAaBHBI M YTO WX CTOPOHA SIBJISI-
eTcst 00IIel MEpPOit CTOPOH MPSIMOYTOJIBHUKA.

> B camom fene, coceJHUE KBaJpaThl UMEIOT O/IM-
HaKOBBIl pasMep, MOCKOJIbKY y HHMX 00masi CTOpoOHa.
3HAUNT, U BCEC KBAJPaThl MMCIOT OJMHAKOBBIA pazMep
(MmoxxHo mpoitu no 1ernouke). Iosyyaercst oTpesok,
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KOTOPbI YKJIQJbIBAETCSI B KAXJ0M U3 CTOPOH IIPSIMO-
YTOJIbHUKA IIEJIOE€ YKCJIO pa3. <

Kax waitTm o0uryro Mepy OByX OTPE3KOB, 3Hasl WX
JJMHbI? Ecim IMHbBL 3a0aHbI KOHEUHBIMUA JECSTUYHbI-
MH JpOOSIMM, TO MOXXHO BBIOpAaTh HaMOOJIbILIEE YHCIIO
3HAKOB T10CJIE 3aISITON U B3SITh COOTBETCTRYIONIYIO €/T1-
HUILY JUIAHBI (JECATYIO, COTYIO U T.II.); HAI[PUMEP, OT-
pesku B 0,57 M u 1,9 M umeloT oduieit Mepoit 0Tpe30K
B 0,01 M, T0 ectb 1 CM.

720. Byjer M CaHTUMETPOBBIA OTPE30K HAUOOJIb-
el o0Lel Mepoit 3TUX JBYX OTPE3KOB?

> Her: MoxHO B34Th oTpe3ok B 19 cM: oH ykJa-
JIbIBAETCSI TPU pas3a B MEPBOM OTPE3KE U JIECATh Pa3 BO
BTOpOM. <l

Hecnoxuo HaiiTi 00IyIo Mepy 1 Yy /IByX OTPE3KOB,
JUTMHBI KOTOPBIX 331aHbl OOBIKHOBEHHBIMHU POOSIMHU.

721. Haiiute o0l1yio Mepy y JIBYX OTPE3KOB JUJIU-
Hoit 1/5mu 1/3 m.

D> Orpe3ok JuinHOI 1/15 M yK/1a/1bIBacTCsl TP pasa
B MEPBOM U MSITh Pa3 BO BTOPOM. <I

B apudmernke aHasorMyHOE AEHCTBUE HA3BIBAIOT MPUBE-
JieHUeM JIpo0eii k o0lleMy 3HaMeHaTe 0. B kauecTBe o0LIero
3HAMEHATEJIs] MOYKHO B3SITh IIPOM3BE/ICHIE 3HAMEHATEJIE Ipo-
0Oeil, €c/iM HUYETO MEHBILIEro HAWTU HE Y/aJI0Ch.

722. Haiijute o011y10 MEpY Yy OTPE3KOB JIJIMHOM %

N0

> MOXHO B3STh OTPE3OK UIMHOM o = - B

1521 315
KauecTBe oOIIeil Mepbl. BumHo, uTo

4 421 8 15-8

51521 " 21 1521
TaK YTO NPE/JIOKEHHDIA OTPE30K ykJjajpiBaercs 4 - 21
pa3 B nepBoM orpeske u 15 - 8 pa3 Bo BTopom. <

723 (Ilpoposmkenue). Ectpb sin OoJiee 1JIMHHBIE 00~
e Mepbl?

> Ectb. Hanipumep, MoxXHO 3aMeTUTD, 4TO 15 = 3-5

u 21 = 3 -7, no3ToMy JpoOUM MOXHO MEpErnucaTh B
4 _ 47 8 _ 85 o
BUJIE 15 = 355 U 57 = 355, TAK 9TO OTPE30K JJTMHOM
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55 = 705 Oyaer obweit Mepoit. OH BIpoe JumMHHEE

paHee NPEJIOKEHHOIO U yKJaabBaercs 4 - 7 = 28 pas
B I1epBOM oTpe3ke U 8 - 5 = 40 pa3 Bo BTOPOM. <

724 (IlpopoJokenue). A ectb JiM elg OoJiee JJIMH-
Hasl oOuast mepa?

> Ecrtb. 3ametum, uro oba umcia 28 u 40 KpaTHbI
4, TI0O3TOMY €CJI B3SITh BUETBEPO OoJiee [JIMHHBIA OT-
PE30K, TO OH YyJIOKUTCS 7 pa3 B mepBoM U 10 pas Bo
BTOPOM. <I

He Besikue 1Ba 0Tpeska MMEIOT 00IyI0 MEpy. DTO CBSI3aHO
C CYIIECTBOBAaHUEM MPPALIOHAJIBHBIX UricesT (cM. 00CyK/IeHre
Ha c¢. 159). Hampumep, cropoHa KBajJpaTa U €ro AuMaroHasb
HE UMeEIOT o01Ieit Mepsl. B camom fieste, eciim B KaKuX-TO €111-
HUIaX M3MEpEHNsT KBa/IpaT UMeJT ObI 1IeTyl0 CTOPOHY 11 U 1ie-
JIyl0 Jmaronais m, 10 m? = n? + n? = 2n? mo Teopeme
IMudaropa, u (m/ n)? = 2, a HuKaxas Ipo0b C LEJIBIM Yu-
cIMTeNIeM W 3HaMeHaTesleM He Ja€T B kBajapate 2. [lpyroe,
TeOMETPUYECKOE JJOKA3aTeIbCTBO HECOU3MEPUMOCTU CTOPOHBI
U JMaroHajM KBajipaTa Mbl paz0epéM B 3TOM pasjesie Mociie
aneopumma Eexnuda — crocoba HailT o0lIyI0 Mepy JABYX
OTPE3KOB (€C/IM OHA CYLIECTBYET).

Ortpesku, UMeroLIKe OOLLYI0 Mepy, Ha3bIBAIOT CO-
U3MEPUMbIMU.

725. Jlokaxure, 4yro [(Ba OTPE3Ka COU3MEPUMBI TO-
I7la U TOJBKO TOTZA, KOTr/la OTHOIIEHHE UX JUIMH paly-
OHAJILHO (BBIPAXKAETCSI IPOOBIO C 11EJILIMU UUCJIUTEIIEM
¥ 3HAMEHATeJIeM).

> Ecim obmasi Mepa yKJIa/ibIBaeTCsl B IEPBOM OT-
pe3ke m pa3, a BO BTOPOM N Pa3, TO OTHOLICHUE
JUTMH paBHO m/n. B JApyryio cTOpPoHy: eciu OTHOIIe-
HMe JUIMH a/b paBHO palMoOHAJIbHOMY YUCTy m/n, TO
a/m = b/n, ¥ OTPE30K TAKOIi JIIMHBI YKJIa/IbIBACTCS B
a poOBHO m pa3, a B b poBHO n pas. <

726. lannl qBa oTpeska: 6osiee JUIMHHBIN (a) u 00-
Jiee KopoTkuii (b). Torma MOXXHO paccMOTpETh UX pas-
HOCTb ¢ = a — b (oTpe3aTh OT a OTpe30K, paBHbI D,
U B3SITh OCTaTOK C). JlokaxuTe, 4To 0bOwjue mepwvl y a
u b me ace camvie, umoy b u c.
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> Ham Haj0 joka3ath ABe Bewu: (1) eciim Kakoi-To
OTpe30K d YKJaJblBaeTcsl B @ U B b 1iesioe 4mcio pas,
TO OH YKJIAJIbIBACTCSI M B C IieJioe Yuciio pa3. U Haobo-
poT: (2) eciu OH yKJIa/IbIBaeTCs B b U B ¢ 1eJi0e YhCIIo
pa3, TO OH YKJIA/bIBACTCS M B @ Iiejioe yucio pa3. Ho
9TO [0YTH OYEBU/IHO: 3AMOCTHUM @ KOIUSIMK OTpe3Ka d ;
Kakoe-To (1IeJI0e) YUCIIO UX MOMAAET B b, a oCTaBlIKe-
cs1 Komuu 3aMocTsAT ¢. Hampotus, eciii b U ¢ MOXHO
3aMOCTHUTh KONUAMU d , TO B UTOTE U MOJYYUTCS . <

OTy ke 3a7]ady MOXXHO OOBSICHUTH MHAuYe: OT TIps-
MoyroJibHMKa a X b orpesasm xBajapar b x b, noJy-
YMJICST TIPSIMOYTOJILHUK b X c. Tak BOT, oOlime Mephl
y CTOPOH MCXOHOTO MPSIMOYTOJIbHUKA T€ e, 9TO U Y
MOJTyYCHHOT'O TIOCJIC OTPE3aHUsST KBapaTa.

727. U3ob6pertaTenp-caMoyuka Aroput™ EBkimios
clieJlaJl aBTOMAT, KOTOPBIl YCTPOEH TakK: B HEI'O MOXKHO
3aCyHyTb OyMa)KHbIi IIPSIMOYTOJIBHHK, M OH OTPEXET OT
HEro KBajapar (NMPOBEAs pa3spes Mapajlijie/ibHO MEHbIIEH
CTOPOHE). 3aTEM OCTABIIMICS NPSIMOYTOJIbHUK MOXHO
3aCyHyTb B aBTOMAT CHOBAa, OT HErO0 CHOBAa OTPEXYT
KBaJIpaT, W TaK Jajee. UTO IOJIydwuTcsl, €CJM HayaTb
C mpsIMOyToJibHUKA 14 X 36?

D> CHauasia aBTOMAaT OTPEeXeT KBajapaT 14 x 14,
OCTaHETCsl MpPsIMOYToJibHUK 14 X 22. 3atem OyleT OT-
pesan ewé oauH KBajpaT 14 x 14, ocraHercs HpsiMo-
yrosibHUK 14 X 8. Ha ciemyromem mare 6yaeT otrpesaH
KBaZipaT 8 X 8, ocTaHeTcsl MPSMOYTOJBbHUK 8 X 6; OT
HEro OTPeXyT KBaJpaT 6 X 6 U 0CTaHETCS IPSIMOYTOJIb-
HUK 6 X 2, KOTOpbIiA OyZeT MOCTENEHHO pa3pe3aH Ha
TpM KBajpara 2 x 2. <

728 (IlponoJikenue). Jokaxure, 4ro JioOOi Mpsi-
MOYTOJIbHUK C TICJIBIMU CTOPOHAMU OyJIeT TaKUM CIIOCO-
O0M pa3pe3aH Ha HECKOJIBbKO KBA/IPaTOB.

D> SICHO, YTO B 3TOM CJlyyae BCe KBaJpaTbl U Bce
NPSIMOYTOJIBHUKM B XOJ€ Ipouecca OyayT MMeTh Iie-
Jible cTopoHbl. [lpyu oTpesanuy nepuMeTp yMeHbLIaeT-
Csl, OCTaBasACh LIEJIBIM, TaK YTO 3TO HE MOXET IIPOJoJI-
XATbCsl AOJIT0 (YUCIIO LIAroB He IIPEBOCXOAUT HepUMe-
TPa UCXOJHOIO NPSIMOYIOJIbHUKA). <]
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729 (IlponoJixenue). Jlokaxkure, 4ro €cjid Cropo-
HBI TIPSMOYTOJIbHUKA UMEIOT 00LIyI0 Mepy, TO OIMHUCaH-
HBII TIPOIIECC PA3PEXKET €ro Ha HECKOJIbKO KBaJJpPaTOB.

> [To cymiecTBy 3Ta 3a7jadya COBIAJIACT C MPEIbITy-
1eli: TpuMeM OOIIYI0 MEpy 3a €AWHMILY JUTAHBI. <

Aunroputm EBK/Ma HaxoxaeHMsI OOLIeit Mepsl
JBYX OTPE3KOB: NOKA OMpe3Ku He pPaéHbl, YMeHb-
wums OOnbWULL OMPE30K HA ONUHY MEHbUIE2O.

CxeMa aJiropuTMa:

moka a # b:
a>b = a+<a->
b>a = b+ b—-a

Korga (u ecam) oTpe3kd CTaHYT paBHBIMM, IIPO-
LIECC IPEKPAIAETCs, U MOJIyUUBLIMICS OTPE3oK (JIio-
00i1 13 IByX PaBHBIX) OyJeT OTBETOM.

[Tpumep: Haua ¢ orpe3koB JMH 14 u 36, Mbl
TIPUXOJUM K OTpe3KaM JIJIUHBI 2:

(14,36) — (14,22) — (14,8) —
— (6,8) = (6,2) — (4,2) — (2,2).

\% 181 JTOJI2KHBI 000CHOBATh Ha3BaHHE aJjiropurMma:

730. Hokaxure, 4yTo ecyid aJropurMm EBkimaa 3a-
KaHUMBaeT paboTy (IIPUBOAMT K Mape PaBHBIX OTPE3-
KOB), TO 9TH OTPe3KM OyIyT OOIIeil Mepoi ABYX MCXOM-
HBIX OTPE3KOB.

> 3ajaya 726 roBOpUT, UTO B XOJI€ aJIFOPUTMA 00-
mue Mepbl (€CIM OHU €CTb) OCTAKTCSI T€ XKE CaMble:
CKaXXeM, y OTpEe3KOB JnHON 14 m 36 oHM Te *ke, uTo
y OTpE3KOB JUIMHOK 14 u 22, Te XKe, UTO y OTPE3KOB
14, 8,..., Te xe, 4To U y oTpe3koB (2,2). A pas-
HbIE OTPE3KU OYIyT CBOEH COOCTBEHHOI 0OlIeil Mepoit
(xoTOpast yKJIaAbIBAETCS B KQXX/JOM U3 HUX POBHO OJVH
pa3). <

731. Jlokaxwure, 4TO €CJIM [[BA OTPE3Ka MMEIOT 00-
11y10 Mepy, To anropuT™ EBknIa uepes HeCKOIbKO Il1a-
TOB TIPUBEAET K PaBHBIM OTpe3KaM (M OCTAHOBUTCSI).

> IIpumem oOlLIyI0 Mepy 3a €IUHUIly JJIMHBL. To-
I7la JUTMHBI OTPE3KOB BBIPAKAIOTCSI MOJIOXKUTEIBbHBIMU
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LECJIIMU YUCJIAMU. le/l BbIYMTAHUU OJHOI'O OTPE3KA 13
APYTOro UHCIa OCTAIOTCS LIEJBIMUA U MOJIOKHUTEILHBI-
MU, TIPU TOM GOJBIINI OTPE30K YMEHBIUIACTCS, U 3TO
HE MOXeT IPOJOJIKAThCS HEOTPaHWYECHHO J0JIro (uu-
CJIO 1IarOB HE MOXET ObITb GOJIbIIE HAYaJIbHON JJIMHBI
00JIbLIETO OTpe3Ka). <

MoXHO cKa3aTh, YTO 3Ta 3a/a4a JAET CHOCOO BBISICHUTE,
COM3MEPHMEI JIM [IBa JTAHHBIX OTPE3Ka: HA/I0 HAyaTh NpHUMe-
HATH K HUM aJroput™ EBK/nIa M MocMOTpPETh, OCTAaHOBUTCS
Jm oH. (IIpobsiema, KOHEUHO, B TOM, YTO €CJIM OH HE OCTa-
HABJIMBAETCSI, Mbl HU B KAaKOil MOMEHT 3TOro HE yBUJIM —
Be/Ib TIPOLIECC HUKOI/IA HE 3aKOHUMTCS. )

732. Ky3HeuuK IpbIraeT 1o MpsIMOi BJIEBO U BIIpa-
BO, IIPY 3TOM OH MOXET [ieJ1aTh OOJIbLIME NPbDKKUA Ha
36 cM 1 MaJjible PLIKKY Ha 14 cM (BJICBO WJIM BIIPABO).
MoxkeT 11 OH 32 HECKOJIbKO MPBIXKOB C/IBUHYTLCSI Ha
3 cM OT HAYaJILHOT'O MOJIOKeHA? Ha 2 cM? Ha 1234 cm?

D> COBMHYTBCSI Ha 3 CM OH HE CMOXET, TaK KaK Bce
€ro IPbDKKU CMENIAIOT €ro Ha YETHOE YMCJO CaHTUMe-
TPOB (2 CKJIQJbIBAsl UM BbIUMTASI YETHBIE CABUIHM, Mbl
HE MOXEM IOJyYMTb HEUETHBIA: JI0OON cABUI OyAeT
KpareH 2 cm).

Ha 2 cM Ky3HeuuK CIIBUHYTbCsl MOXeT. B camom Jie-
Jie, Ky3HEYHK MOXeT IIPBITHYThb Ha 22 CM, €CJIU IPLITHET
Ha 36 cM B OJIHYy CTOPOHY M IIOTOM BEPHETCSI OOPATHO
Ha 14 cm (36 — 14 = 22). YMmes casuratecs Ha 22 cM
(IycTb 3a J1Ba IPbDKKA BMECTO OAHOro) U Ha 14 cMm,
OH MOXET CIABUHYTbCs Ha 8 cM (22 — 14 = §). Ymes
caBUratocsl Ha 14 1 Ha 8 CM, OH MOXET CABHUHYTBLCS
Ha 6 = 14 — 8 cM. Hakonen, ymest ciBuratbcst Ha 8 u
6 cM, OH MOXET C/IBUHYThCSI HA 2 = 8 — 6 CM.

3areM, HOBTOPSISI MHOTOKPAaTHO CJIBUI Ha 2 CM,
MOXXHO C/IBUHYTBLCSI HA JIIOOOE YETHOE UNCIIO CaHTHMeE-
TpOB, B ToM uncie Ha 1234. (ITockonbky 1234 = 2-617,
HaJI0 MOBTOPUTH CABUT Ha 2 cM 617 pa3.) <

[MporpamMmucTel Obl CKa3aJy TaK: UMesl KOMaH/bl CABUTa
Ha 36 u 14 cM, MOXXHO HamucaTh MOANPOrpamMMy (IIpOLEIy-
Py, BCIIOMOTaTeJIbHbII aJrOpUTM) CABMra Ha 22 cM. 3atem,
KCTIOJIb3YSl 3Ty MOANPOrpaMMYy M KOMaHJy cIBura Ha 14 cm,
NUIIEeM NoAnporpamMmy casura Ha 8 = 22 — 14 ¢m u Tak Ja-
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Jiee, TIoKa He J10i1EM [0 caura Ha 2 cMm. Teneps, moBTopsis
KOMaH/ly c/BUra Ha 2 cM 617 pa3, Mbl MOXEM C/ABUHYTbCSI Ha
1234 cm.

733 (Ilpogosokenue). CKOJIBKO U KAKUX IPbDKKOB
JIOJDKEH CIIeJIaTh Ky3HEUMK ISl TOTO, YTOOB! CABUHY Th-
csl Ha 2 CM, KaK B TpeAbIAyIIeii 3amave?

> OTO MOXHO TIOJICUATATD, CIIEysl €€ pelleHHUIO:

22 =36 — 14;

8§=22—-14=36—-14) —14=36—-2-14;

6=14—-8=14—-(36—-2-14) =3 -14 — 36;

2=8-6=(36—-2-14)— (3-14 —-36) =
=2-36-5-14.

IMonyvaetcst 2 mpbbKKa B OJHY CTOpOHY Ha 36 cM (Bce-
ro 72 ¢M) M 5 NPBIKKOB B JIPYryl0 CTOPOHY Ha 14 cm
(Bcero 70 cm). Bcé cxomurcs: 72 —70 = 2. <

734. [Joxaxure, uyro ajropurm Eskimaa B 1pume-
HEHUM K Mape OTPE3KOB, UMEIONUX OOLIyI0 Mepy, JaeT
uX HaubonbUlylo OOILYI0 MEpY, ¥ 9Ta HaUOOJIbIIAsT Mepa
KpaTHa JIIo0oi Ipyroil oouieit mepe.

> B camoM Jiesie, AJisl nap OTPE3KOB, HMOSIBJISIIOLIMAX-
Csl B XOJI¢ aJIrOPUTMa, OOILIME MEPhl OHU U Te ke (3a-
Jada 726), a 1Sl mapbl PaBHBIX OTPE3KOB, OUEBU/HO,
UX JUIMHA Oy/ieT HauOoJiblieil oOlieil Mepoil, KpaTHOI
J1I000i Jipyroit. <

Ecim AJTMHBI OTPE3KOB LieJible, TO anroputM EBkimaa ma-
ér Haubonvwuil obwuil denumentd JByX LEJIbIX MOJIOXKUTE/Ib-
HBIX 4KCesl a U b, ¥ STOT HAMOOJBLIMI OOLMIA JIEJUTEND
JIEJIUTCS Ha JIIOOOM Jpyrou o0t nemurens a u b.

(Llesioe umnciio d > O HasbiBaeTCsi dejiumesieM 4YUcja X,
ecan X jgenurtest Ha d 0e3 ocTaTtka, TO ecThb x/d — lejioe
yrcsio. Cpeau Beex 0bwux denumeneil ducen @ 1 b MOHO
HAWTU Haubombwuil obwuil denumens.)

735. Haitante HanOOJIbIIMIA JICJIUTE/Ib APl YKCEIT
123456789 n 987654321 (npyrumu ciaoBaM, HaubOJIb-
LIyI0 OOIILYI0 MEPY OTPE3KOB TaKUX [IJIVH).

> B mpuHIme 5Ty 3aJady MOXKHO pELIUTh Iepe-
O6opoM (M maxe 3a pasyMHOE BpEMsl, €CJIU TIOJ pYy-
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KO €CTh KOMIBIOTEP), MONPoOOBaB Bce uncia ot 1 1o
123456789 (06JbIIME ABHO HE MOIXOIAT).

Ho MoxHO 000iiTUCh U 6€3 KOMIIBIOTEPA, MOJb3YSICh
anroputMoM EBkimmaa. Yncio 987654321 moxkHO 3ame-
HUTL Ha 987654321 — 123456789 = 864197532. Ewé
pa3 Berumrast 123456789, nosmywaem 740740743, 3a-
TeM 617283954, 493827165, 370370376, 246913587,
123456798 u, nakonen, 123456798 — 123456789 = 9.
(B nrore mpl moaenmimm 987654321 na 123456789 c
OCTaTKOM M Iojlyudsim B ocratke 9.) Kak Mbl BU-
JeJ, o0ume AEJWTEIN y WCXOJHOW Mapel W y ma-
pbl 123456789, 9 oanHaKOBbIE, U Jajbllie N0 AJTOPUT-
My EBksmza Hamo BeluMTath 9 M3 123456789. Uucno
123456789 nesutcst Ha 9 (oHO paBHO 9 - 13717421),
TaK YTO IPU BbIYMTAHUU Mbl NOJyuuM 9 (1 norom 0).
OtBer: HauOOJIbIIMIA OOLMIA JeJIuTesb paBeH 9. <

736. OTpesok pa3JeliéH Ha JBE YaCTU B OTHOIICHUU
30JI0TOr0 CeYeHMsI (3TO O3HAYaeT, YTO OOJIbLIAs YacTh
OTHOCUTCSI K MEHBIIIEH TaK *e, KaKk BeCb OTPE30K OT-
HOCHTCS K Ooutbieit yactn). JlokakuTe, 4To OTPE3OK U
ero OOoJIbIIAst YaCTh HE UMEIOT OOLIEH MEpBI.

> BcnomHuMm asroputMm EBkiinja: mnpuMeHsiss ero
K nape (OTpe3oK, ero OOJibllasi YacTb), Mbl IOJy4YaeM
napy (Odsibinasi yacTh, Menbluast yacts). Io yciosuio
OTHOILICHUE OTPE3KOB B MApe HE M3MEHSIETCSI, TO €CThb
MBI [TIPOCTO YMEHBIIWIN 002 OTpe3Ka B KAKOE-TO YHCIIO
pa3. 3HauyUT, Ha CJIEAYIOlIEeM 1iare Oy/eT BCE TO ke ca-
MO€, U OTPE3KU CHOBA IPONOPLUOHAIBHO YMEHbIIATCSI,
M TaK Jajiee, TaK YTO IPOLECC HUKOIJIA HE KOHUUTCSL.
CrnenoBaresibHO, OOILIEH MEphl HE CYIIECTBYET. <]

OTo paccyx/ieHue CTaHOBUTCSI OoJjiee HarJISITHBIM,
€CJIM TIPOBECTH €r0 C MPSMOYTOJbHUKAMU: €CJIU CTOPO-
Hbl IPSIMOYTOJIbHUKA OOpasylOT 30JI0TOE€ CEYEHUE, ITO
3HAUUT, YTO IIPU OTPE3aHUU KBAJAPATA MOJIyUYUTCS IPs-
MOYTOJIbHIK MEHBIIIET0 pa3Mepa, MOJA00HbINH NCXOHOMY
(c TeM xe oTHoILLeHUEM CcTOpPOH). [TockoJibKy oTHOILLE-
HHUE CTOPOH TO e, TO U CBOMCTBO 30JI0TOTO CEYECHUS
COXPAHUTCSI: OTPEXKEM KBaJpaT OT OCTaBIICIHCSI 4acTH,
MOJIYYUTCSl €€ MEHbUIMI MPSIMOYTOJIbHUK, MOJOOHBIN
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ucxoziHoMy. M Tak OyJeT 1posio/KaThCst BCE BpeMsi: ajl-
roput™ EBKJIMIa HMKOT[]a HE 3aBEpIUNATCS.

MOHO cKa3aTh, YTO MOCJie GECKOHEYHOTO YHMCTIa IIIaroB
TIPSIMOYTOJIbHUK 30JIOTOTO cedeHus1 OyJaeT paspesaH Ha Oec-
KOHEUHO MHOTO KBa/IpaToB. Brpouem, o7Ha M3 TOUYEK MpsiMO-
YTOJIbHUKA He TOMaJET HYA B OJMH U3 KBAJIPaTOB; M3 PHCYHKA
TIPUMEPHO BUHO, IJIe OHA HAXOAUTCSI.

737. llosb3ysich pUCYHKOM, JaiiT€ T€OMETPUUECKOE
JI0Ka3aTeJIbCTBO TOrO, YTO CTOPOHA M JUAaroHasb KBa-
JpaTa He UMEIOT o0LIeil MepBl.

> Coruém OyMa)kHbII KBaJpaT Tak, YTOObI €r0 CTO-
poHa AD mnouuia no guaronasim AC (sunueit cruba
oyner ouccekrpuca AF yria CAD). Tlosyuarcst jiBa
PaBHBIX [IPSIMOYrOJibHbIX Tpeyrosishuka AFD u AFE,
a tpeyrosbHuK CEF Oyner mpsIMOYTOJIbHBIM C YTJIOM
45°, nosToMy paBHOOeIpeHHbIM. OTCI0[a BU/HO, YTO
CE = EF = FD, a taxxxe AE = AD. Tenepb Bu/IHO,
Kak OyJeT MpUMEHSThCS adroputM EBkiInaa K cTopo-
He U jauaroHaju ksajpara: or auaronaiu AC nocie
Berautanust AD = AE ocranercs CE, a oT cTopo-
uel CD mnocne Boruntanusgs CE = DF ocranercs CF.
BuoBb noJtyuaercst napa otpeskoB CE u CF, koTopbie
OTHOCSTCSI IPYT K IPYTy KaK CTOPOHA KBaJpaTa K va-
IOHAQJIU, U BCE IOBTOPSICTCSI CHaYas1a (TaK 4TO HUKOIJIA
He KOHUYUTCSA). <

Ewmé HecKoJibKO 3ajau

738. Kaxx/iblii 13 ABYX OTPE3KOB @ U b yKJia/ibIBaeT-
Csl B HEKOTOPOM OTpe3Ke ¢ 1ejioe uncio pas. Cienyer
JIM OTCIONIA, YTO OTPE3KU a U b MMeloT obIyio Mepy?

739. Haiijiure HaMEHbIIIEE TT0JIOKUTEJIBHOE YNUCIIO
X (He oDs3aTeNbHO IIeJIoe), IS KOTOPOro oba uucia
4

8
75X M 57X OyIyT IEJbIMH.

740. byner nu oTpe3ok 1MHOI 19 cM B 3agade 720
HauOoJbIIel oOlelt Mepoil MM ecTb el OOoJIbLInii?
(BoJbiast 0OIIAsT Mepa MOXET YKJIaJbIBATHCS HE TPU
pasa, a [1Ba WK OJIUH.)
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741. Haiijure OTHOLIEHUE CTOPOH PAa3pPE3aHHOI0 HA
KBaJIpaThl MPSAMOYTOJIbHUKA Ha PUCYHKE.

Ha nepBeIii B3rJIsI1 MPSIMOYTOJIbHUK HA PUCYHKE BBITJIS-
JIAT KaK KBaJpaT, HO Ha CaMOM /JIeJie er0 CTOPOHBI HEMHOTO
pasHple. KBazpaT Toxke MOXXHO paspesaTh Ha KBaJpaThl pas-
HBIX Pa3MEpOB, HO MX HyXHO Oosbiie. Takoil mpumep HaiiTy
COBCEM HE TPOCTO: OH OBLT MocTpoeH B 1930-e rompl, npu
3TOM OOHAPYXXWJIKCh aHAJIOTUM MEX/y pa3pe3aHHeM Ha KBa-
apatel 1 3akoHamn Kupxroda /1j1st Toka B 3JIEKTPUUECKUX Tie-
nsix. Torga ske OBLIO I0Ka3aHO, YTO CTOPOHBI NPSIMOYTOJIbHU-
Ka, Pa3pe3aHHOTO Ha KBa/paThl, 00S3aTE/IbHO UMEIOT OOIIyI0
Mepy (M 9TO TOXE HE TaK IPOCTO).

OcCHOBHasl CJIOKHOCTh B Pa3pe3aHUy KBaJpaTa Ha pa3HbIe
KBa/IpaThl — NPUIYMaTh CXEMY Pa3PE3aHMsl; HAUTU TOJXOMs-
IME K DTOH CXEME pa3Mephbl yXKe HE TaK CJIOKHO (pelleHue
CHCTEM JIMHEWHBIX YPaBHEHMUIA).

742. Kak 3aMOCTHTh TJIOCKOCTh 0€3 MPO0OEJIOB U T1e-
PEKpbITHIA KBapaTaMu, 4TOObl BCE OHM ObLIM Pa3HOIO
pasmepa? (BocroJib3yiTech pa3pe3aHueM MpsSMOYTOJib-
HUKA Ha Pa3JIN4YHbIE KBAIPATHL.)

743. Ha oOsoxke npuBeneHa (otorpadust Kpa-
JpaTHOI MOAYLIKMA, pa3/ieIcHHOW Ha MeHbIINe KBa-
JpaThl (CxeMy paspe3aHust Ipeioxku A. JlioiiBecTeitn
(A.J. W. Duijvestijn) B 1978 r., a camy noayuky cie-
Jana M. Bomxosibr (Magda Julie Bomholt)). ITonoepu-
T€ MOAXO/SIIME PA3MEPHI KBAIPATOB, YTOOBI BCE CXOIM-
JIOCh.

744. Yo nony4yurcsi, €ciid pazpe3arhb MpsIMOYToJib-
Hblid Jyiuct Oymaru (opmata A4 (210 x 297 mm) Ha
KBaJ[paThl C MOMOIBIO aBTOMATa U3 3a4aun 7277

745. CpaBHure pesysbraT 3ajaud 727 ¢ npejcra-
BJieHureM uucia 36/14 B Bujie yenHoil Opobu:

36 1

SA L —
14 +1+ 1

14l

3

[IpoBepsTe 0OHAPY>KEHHBIE 3aKOHOMEPHOCTH, B3sIB B Ka-
4yecTBe IpUMepa JAPYroil MpsSMOYTOJIbHUK C LeJIbIMU
CTOPOHAMHU.
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746. Tlpumensist aBromar 3ajgauu 727 K HEKOTOPO-
My TpSIMOYTOJIBHUKY, TIOJTyYHJIN NITh KBAaJpaToOB, U BCE
OHM OKa3aJIUCh Pa3sHOrO pasMepa, KpOME JBYX CaMBbIX
MaJIeHbKHX. KakoBO OBIJIO COOTHOILEHNE CTOPOH UCXO-
HOI'O IPSIMOYT'OJIbHUKA?

747. IIpsIMOYTrOJIbHUK pa3pe3ald Ha HECKOJIBKO KBa-
JpaToB 1o 3ajade 727. JloKaxurte, 4TO CTOPOHBI BCEX
MOJIYYEHHBIX KBA/IPATOB (@ TAaK)Ke CTOPOHbI MCXOJHOI'O
MPSIMOYTOJIBHMKA) BBIPAXKAIOTCSI LIEJIBIMI UKCIIAMH, €C-
JIM IPUHSITD 33 €AVHUILY JUIMHBI CTOPOHY HAMMEHBIIETO
KBajlpara.

748. TIpsIMOYroJIbHUK C OTHOLUCHUEM CTOPOH, PaB-
HBIM 30JI0TOMY CEYEHHMIO, Pa3PEe3aH HA KBAJIPAThI, KAK HA
pucyHKe k 3a1aue 736. (KBaspatTel oTpesatoTcst o Kpy-
Ty: CHM3Y, CIIpaBa, CBEpPXY, CJIEBa, CHOBA CHU3Y U T.H.)
Kax HaiiTh moJioxeHue OCTaBIIEHCS TOYKHU, UCIOJIB3YS
LUPKYJb W JIMHEHKY?

749. KysHeunk IpbIraeT 1o MpsIMOii, JeJiasi MPbDK-
K (B JIIOOOM HANpaBJIeHUM) JIBYX THUIIOB: OOJIbIIUE U
MasieHbkue. [Ipy 5ToM JUIMHBL OOJIBLIOTO U MaJIEHBKO-
ro IPbDKKOB BCErJa OJUHAKOBBI, U JUIMHA OOJILLIOIO
HPbDKKA Hecom3MeprMa (He UMeeT oOLIeit Mepbl) ¢ J1Iu-
HOIt MaJIeHbKOTro. JIokaXkuTe, 4To r/ie Obl HU HAXOAUJICS
Ky3HEUMK U KaKoil Obl KOPOTKUII IPOMEXYTOK Ha Mpsi-
MO Mbl HU BBIOpDAJIM, KY3HEUMK BCETJa CMOXET (He-
CKOJIbKUMU TIPbDKKAMK) MOHACTh B 3TOT IIPOMEXYTOK.

750. Ha kJieTuartoii OyMare IpoBeJU NPSMYIO U U3
Ka)XJJOr0 y3JIa CEeTKH OIyCTHJIM Ha 3Ty IpsIMyIO Iep-
NeHAUKYIsip. OCHOBAaHMSI 3THX IEPIECHIUKYJISIPOB OT-
METWJIN, M BCE OHM OKa3aJIMCh Pa3HBIMU. JlokaxuTe, 4To
OHU 8CI0Y NJIOMHbBI HA ITOMN NPSIMOIA: HA JIIOOOM CKOJIb
YTOIHO MaJIblil OTPE30K MOMAJAeT XOTS ObI OIHO U3 HUX.

751. Mypaseil Oeraer 1o KpyroBoi JOPOXKe JJId-
Hoit 10 M (BCE BpeMmsi B OJJHY CTOPOHY) U JIeJlaeT OcTa-
HOBKM 4epe3 paBHble paccTOSIHUS. JlOKaxuTe, 4TO Ka-
KOBO OBl HM OBUIO PACcCTOSIHUE MEX/Ty OCTAaHOBKaMH,
MO>KHO HAiTH /[BE€ TOYKMA OCTAHOBKHU, OTCTOSIIHUE JPYT
OT Jpyra He OoJiee yeM Ha 1 MM.
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752. B y3nax kjervatoit Oymaru, kpome (0, 0), Ha-
pHCOBaM MaJIeHbKUE OKPY>KHOCTH OJHOTO M TOTO Ke
pasmepa (1IEHTPbI OKPY>KHOCTE! — B y3J1ax). Jlokaxu-
T€, YTO KaK Obl HU ObLJI MaJI pa3sMep OKPY>KHOCTEl, OHU
[OJIHOCTBIO 3aKpbIBAOT BUA U3 Toukd (0,0): smodoit
JIy4, BBIXOJSIMIA M3 TOM TOUYKM, HEPECEKaeT XOTs Obl
OJIHY OKPY>KHOCTb.

753. Tloyb3ysiCh PUCYHKOM, MOKAXWTE, UYTO €CJIU
IUIOIIA/(b OJHOTO KBA/IPaTa C LEJIOYUCIIEHHBIMU CTOPO-
HaMHM BJIBO€ DoJIbllle IJIOMANN JAPYroro KBajpara C Ie-
JIOYHCJICHHBIMYA CTOPOHAMH, TO MO>KHO HAalTH Napy KBa-
JpaToB MEHBIIEro pasMepa (C LEJOYNCICHHBIMU CTO-
POHaMH) € TEM K€ CBOMCTBOM. IIoBTOpsIsl 3TO MHOrO-
KPaTHO, Mbl IIPUXOJIMM K IPOTMBOPEUMIO, [0KA3aB TEM
CAMBIM MPPAIMOHATBHOCTh UHCTa /2.

754. (Ilponosixkenue) IMoJib3ysich ciienyomum pu-
CYHKOM, JIOKQXXWUTE aHAJOTMYHBIM 00pa3’oM Hppanuo-
HAJILHOCTh uMcTa v/3.
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33. Tpuronomerpus

Yro Taxkoe TpuroHomeTpHsa?

IMpencrasbre cede, uTo 3J10i BoseOHNK Bopmuias
3amep Bac B TEMHMIIE U TOBOPHT: «Bbimyuty, eciu Haii-
JEIb TPETBIO CTOPOHY TPEYrOJIbHUKA CO CTOPOHAMHU 1 M
u 2 M u yrjioM B 40° MeX/ly HUMU, IPUTOM C OIIMOKOM
He Oosiee 1 Mmy». Kak BbIOpaThCst U3 TEMHULBI?

Yro MOXHO CKa3aTh MO TOBOJY 3TOrO BOMpoca?
[Ipu3Hak paBEeHCTBA TPEYTrOJILHUKOB I10 JIBYM CTOPOHAM
U YTy MEXJy HUMH TOBOPUT, YTO BCE TPEYTOJILHUKU
C JIaHHOI Tapoil CTOPOH M YIJIOM MEX]Iy HUMHU PaB-
HBI, TaK YTO BOIIPOC MMeET CMbICHI. B mpuHnune, ko-
HEYHO, MOXHO HbITaTbCs CJEJIAThb TOYHBIA 4epTéX U
U3MEPUTH MO HEMY, HO BPST JIM PEAJIbHO BBIMOJHUTD
TIOCTPOEHUE C TAaKOW TOYHOCTBIO (JIaXKe eClM B TEM-
HULIE €CThb KapaHJall, Oymara, JiMHelika ¥ TpaHCIOp-
TUP).

MoOXXHO ewmg 3aMeTUTb, YTO UCKOMOE PACCTOSIHUE
SIBHO OOJIBIIIE METPa M MEHbIIE TPEX, TaK YTO MOXHO
Tepenpo0oBaTh Bce BAPUAHTHI (C maroM 1 MM) — ofuH
13 HUX OyZeT NpaBWIbHBIM. Ho 4TO fenaTsh, eciu BoJl-
LIEOHVK HAKa3bIBaeT 3a HElPaBUJIbHBIE OTBETHI?

B oToM paspmene Mbl yBUIMM, KaK MOXHO HalTH
MCKOMYIO CTOPOHY C TIOMOLIBIO «TE€OPEMbI KOCHHYCOBY»
(uMest KaJIbKYJISITOP 1 TadJIMLy KOCUHYCOB). Takoro tu-
Ta 3a/1a4M: 3HAS HEKOMOpble NeMeHmbl mpey20nbHUKA
(cmoponvl u yanet), Haiimu opy2ue e20 3nemMeHmyl, —
OTHOCAT K mpuzoHomempuu. CJ10BO «TPUTOHOMETPUSY
MOXHO paclM(poBaTh KaK «U3MEPEHUE TPEYIOJIbHU-
KOB»; TPUTOH — 3TO TPEYTOJIbHMK, TTOJI00HO TOMY Kak
TEHTaroH — MSATUYroJbHUK. (3yoBenmit «IleHTarony»
COBETCKOI TPOIMAaraH/sl — BCETO JIMLIb MSTUYTOJIbHOE
3/1aHMe MUHUCTepcTBa o0opoHbl CIIA.)

Haxomutb 3JieMEHTBI TPEYroJIbHUKOB HYXHO OBbLIO
npu cocrapyiennn kaprt. B XIX Beke He OblIO HM CITyT-
HUKOB cucTeMbl GPS, HE naxxe adpodoTOCHEMKI — a
KapThl MECTHOCTH T€M He MeHee OBbLIU, U IPUTOM JI0-
BosIbHO TouHble. Kak e mx gmenamm? Ha mectHoctu
CTPOUJIM CETb I'€OJE3MYECKUX BBILEK, U BCS TEPPUTO-
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pust CTpaHbl pa30MBaJIaCh HA TPEYI'OJIbHUKK C BEPLIMHA-
MU B 3THX BbIIIKaX. (HekoTopble BBHIIKM COXPaHUIIUCh
U JI0 CUX IOpP, TaK 4TO BbI MOIVIX UX BUJETD.) DTO Ha-
3bIBAJIOCh HAYYHBIM CJIOBOM «TPHUAHTYJIALMs». BaxHo,
YTOOBI C Ka)K[O# BBIIIKK OBLIM XOPOLIO BH/HBI COCEJI-
Hue. 3a0paBIIMCh HA TaKylO BBILIKY, I'€OJE3UCT M3Me-
PSIT YIJIBL MEX/Ty HAIPaBJICHUSIMU HAa COCEIHHE BBILIKA
(yrsbl TpeyroyibHUKOB). Tlocsie 3TOro J0CTaTouHO Obl-
JIO OJIMH pa3 IIOMEPUTh PACCTOSIHAE MEXKIY KaKUMHU-TO
JBYMSI COCETHAMU BBILIKAMH, YTOOBI HAITH BCE OCTAJIb-
HBIE PACCTOSIHUS C TTOMOIBIO TpuroHomerpun. (Koneu-
HO, Ha TIPaKTHKe JJIS1 HaA&KHOCTH MEPUJIM HECKOJIBKO
PAaCCTOSIHUIA. )

Ceituyac, KOHEYHO, €CTb JAPYTUE CIIOCOOBI COCTABJIE-
HHUSI KapT, HO 4TO TAKOE TPUTOHOMETPUYECKHE (PYHKIUN
(cnHyc, KOCHHYC M ApYrue), BCE PABHO 3HATh HYXHO
(xoTst Obl ISl IIPOI'PAMMHUPOBAHUSI TEX K€ CITyTHUKOB
U HABUTaTOPOB).

* * *

Hapucyem HeCKOJIbKO MPSIMOYTOIbHBIX TPEYTOJIbHU-
KOB C OJTHMM U TEM K€ OCTPhIM yrijioM <. Bce onm mo-
JOOHBI IPYT APYTY, W MOTOMY OTHOIICHWSI CTOPOH Yy
HUX OJIMHAKOBBIC. DTH OTHOIICHUSI UMEIOT TPaUINOH-
HbI€ HA3BaHUS:

o CuHycom OCTPOI'O yIJla (¢ Ha3bIBACTCsI OTHOIIIE-
HIE TPOTHMBOJIEXKAIIETO KaTeTa K TMIOTEHYy3e.
Obo3HaueHue: sin .

e Kocumycom oCTpOro yrjia « Ha3bIBaeTCs OT-
HOIIICHUE TPWJICKAIETO KaTeTa K TUIIOTEHY3E.
O0603HaueHUE: COS Q.

e Taneencom ocTpPOro yria o Ha3bIBACTCSl OTHO-
IIICHUE MPOTHBOJISKAIIETO KaTeTa K IMpHJIeKa-
memy. ObosHaueHue: tgor.

Y100HO NIpeACTaBIsATh cebe TPEYroJIbHUK C TUIOTe-
Hy30i 1: KaTeThl TaKOrO TPEYroJIbHUKA PABHBI Sin o 1
COS (¥, 4 MX OTHOLIEHUE PaBHO tg o = sin o/ cos a.

755. JlokaxxuTe, 4TO CHHYC M KOCHUHYC OCTPOrO
yrjia MeHble 1.

> Kater KOpOYE TMIOTEHY3bI. <]
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(0 — ,06)S00 = D UIs

cos @ = sin(90° — «)

756. okaxute, uto sin av+cos o > 1 aist Ji1000ro
OCTpOTro yriia a.

> CymMMa KaTeToB [UIMHHEE TMIOTEeHY3bl (HEepaBeH-
CTBO TPEYroJIbHUKA). <I

757. Jlokaxxute, 4TO sinfa+cos?2a =1.

> CyMMa KBaJpaToB KaTeTOB paBHa KBajpaTry TI'H-
MOTEHY3bl. <

758. Jlokaxure, 4uTo sin(90° — o) = cos a.

> Karer, npoTuBoJiexxalyii 0lHOMy OCTpOMY YTy,
OyJeT MpUJIeXKAIMM K JIPyroMy, KOTOPBIH Kak pas pa-
BeH 90° — a (rge o — mepsblit yrous). <

759. Yemy pasen tg(90° — ), ecnmm tg o = a?

> CUHYC M KOCHHYC MEHSIOTCSI MECTAMH, TaK 4TO
g(90° —a) =1/a. <

760. UeMy paBHbI CHHYCbI, KOCUHYCbl U TaHT€HChI
yrioB B 30°, 45°, 60°, 90°?

D> B npsiMOyroJjibHOM TpeyroJibHUKE ¢ yrjiom B 30°
MEHBIIINI KaTeT PaBeH IMOJIOBUHE TMIIOTEHY3bI (JI0CTpa-
MBaeM [I0 IMPaBUJILHOTO TPEyroJibHUKa, 3ajada 167),
Tak 4ro sin30° = 1/2. Bosaplimii KaTeT MOXKHO Haii-
1 1o Teopeme [udaropa: ecsim runorenysa pasua 1,
TO OH PaBeH

2
cos30° = 4/12 — 1 _\/?_\/?
2 4 2

Wx orHomenue, tg 30°, nodromy pasHo 1/4/3.

st yriia B 60° BcE nHaobopotr: cos60° = 1/2,
sin 60° = 1/3/2, 1g60° = /3.

HakoHern, [uisi TpsIMOYTOJIBHOTO TPEYroJIbHUKA C
yrjioM 45° (paBHOOEIPEHHBI NPSIMOYIOJIbHBINA Tpe-
YTOJIbHYK, IIOJIOBUHKA KBA/IpaTa) UMEEM

sin45° = cos45° = 1/v/2

(nmaronasn KBaJgpaTa B V2 pa3 JUIMHHEE €ro CTOPOHHI),
atgds® =1.«

761. N3ectHo, uTo tg @ = 2 ([J1s1 OCTPOro yIJIa ).
Haiigure sin o u cos a.
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> Ilpumem npuiexaumii KaTeT 3a €AMHMIYY, TO-
r7ia npoTUBoJiexamuii katet oyzeT 2. [lo teopeme INu-
daropa runotenysa pasHa v/12 + 22 = /5, Tak uTO
sina = 2/\@1/1 cosa = 1/\@. <

B oOwem Buze: eciim tga = a, TO TUIOTEHY-
3a Oymer V1 -+ a?, tak uro cosa = 1/v/1+a? u
sina = a/Vv1+ a?. [IpyrumMu clioBaMH, MOKHO HarTH-
caTb Takue (hOpMYyJibl, BHIPAXKAIOIIUE CUHYC U KOCUHYC
OCTPOr0 yrJja yepe3 ero TaHIeHC:

. sina—itga
Vitigga V1i+ig2a

BblpasuTh TaHreHc yepe3 CUHYC (MJIM KOCHHYC) €lIé

MIpOILE: TaK Kak cos?a +sin2a =1, T0

cosa = V1 —sin?a,

cosa =

3HAYUT,
sin ar

1—sin’a

tga =

(aHAJIOTMYHO JJI1S1 KOCUHYCA).

Ot GOpMyJbl MO3BOJISIOT HAWTH CHUHYC IO TAHICHCY
Wi HaoOOpOT, HO KaK HAlTW CUHYC, €CJIM U3BECTHA I'PajycC-
Has Mepa yria? Jyist 3TOro BbIMYCKaJUCh TaOJMIBI B BUE
kuur. Hanpumep, B CCCP HEOJHOKPAaTHO U3/1aBajlaCh KHUTA
«BocbMu3HauHble TaO/IMIIBI TPUTOHOMETPUYECKUX (PYHKIMI»
JI. C. Xpenosa (464 crpanunpl B u3ianuu 1967 roaa); ero xe
«CemusHauHble TaOIULBL...» 3aHUMaTd 406 crTpanul (M3da-
uue 1971 roxa), «lllecru3Haunbie TadJMLbL...» u3ganus 1978
roga — 367 crpanull, a «[lsatusHaunble TaOIMIBL...» (M37a-
Hue 1949 ropa) — Beero 103 crpanuupl. B cranmaprHblii
KOMILIEKT LIKOJIbHBIX Y4YE€OHMKOB W3/1aBHA BXOJWJIM «TalJIM-

Ta6anua VIII. CHHYCbL

A 0o ¢ 6 | 12| 18| 24/| 30’| 367 42°| 48

85°| 0,5736| 5750| 5764| 5779| 5793| 5807| 5821| 5835( 58t
36°| 5878| 5892| 5906] 5920| 5934| 5948| 5962 5976| 59¢
37°| 6018| 6032| 6046| 6060| 6074| 6088 6101| 6115| 61¢
38°| 6157 6170| 6184| 6198| 6211| 6225| 6239| 6252| 62¢
39°| 6293| 6307 6320| 6334| 6347| 6361| 6374 6388| 64(

40°| 0,6428| 6441| 6455| 6468| 6481| 6494| 6508| 6521| 65
41°| 6561 6574| 6587| 6600| 6613| 6626| 6639| 6652| 66¢
42°| 6691 6704| 6717| 6730| 6743| 6756 6769 6782| 67¢
43°]| 6820| 6833 6845) 6858 | 6871| 6884 | 6896| 6909| 69:
44°| 6947 6959| 6972| 6984 6997| 7009 7022( 7034} 704
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(cos a, sin @)

/\
Cos &

(cos a, sin )

(1,tga)

upl Bpasmca» — Opolopa ¢ pa3HbIMM MaTEMaTUYECKUMU Ta-
osmiiamu, cocrasyieHHast B. M. Bpanucom. ®@parmeHTt Tabsm-
LIl CHHYCOB U3 3TOI OpOILIIOPbI BOCIIPOU3BEJEH HA PUCYHKE
Boie. (KoHeuno, camu 3HaueHus B DTUX TAOJMIAX ObLIA W3-
BECTHBI U 710 XpeHoBa ¢ bpaaycoM, oHU JIMilb OpraHU30BAIU
Marepuasl U MOATOTOBWIM W3/IaHUE.) YUBUTEJILHBIM 00pa-
30M 2T TaOJIMLIBL 10 CUX HOP HEPEU3/1AI0TCsl, U B UHTEPHET-
MarasMHax MO>XHO KynuTh mzaanue 2012 rosga, KoTopoe, Kak
U MHOTO JIeT Ha3aJ, OTKpbIBacTcsl Tabsmueit « TouHble mpous-
BE/ICHMUS! JIBY3HAUHBIX YKCEJI».

OnpeﬂeneHI/Ie CHUHYCa U KOCHMHYCa MOXHO II€pecKa-
3aTh JIpYIruMU CJIOBaMU.

Hapucyem Ha KOOPJMHATHOW ILJIOCKOCTH Kpyr
eTMHIYHOTO pajiyca ¥ BO3bMEM HA HEM TOUKY, BUIHU-
MYIO U3 IIEHTpa Kpyra MOJ YIJIOM < K TOPU30HTAJIH
(cM. pucyHoK). Torga KOOpAUHATHI TOM TOUKU OyIyT
(cos a, sin o).

762. ®opMasbHO CUHYC M KOCUHYC ONpEIEJIEHbl Y
Hac JUIs1 OCTPBIX yI710B. Kak Bbl ymaete, yeMy pasyMHO
CUMTATh PABHBIM CHHYC M KOCHHYC MPSIMOTO yrja?

> Korza yros npubjmxkaercst K IpsiMOMYy, TOYKa
Ha OKPY>XHOCTH MPUOJIMKAETCST K BEPTUKAJIBHOM OCH, 1
JUIsl TipsiMoro yria e€ koopAauHatsl OyayT (0, 1). Ilo-
3TOMY pasyMHO cuuTath cos90° = 0, sin90° = 1.

Jlerko goragaThcsl, Kak Pa3yMHO ONPECJINThL CU-
HYC U KOCUHYC JIJI TYIIBIX YIJIOB: HY>KHO IIPOCTO WU/I-
T JAJIbUIC IO TOMY K€ KPYTY, IIOKa YroJl HE CTaHET
TYIIbIM, U B35Tb KOOPAWHATbI HOJIy‘-IPIBLLICﬁCiI TOYKH.

IIpu sTOoM KOCHHYyC (TiepBasi KOOpJMHATA) CTAHET
OTPULIATEJIBHBIM, MOCKOJIbKY TOYKa JIEXWT CJIEBa OT
BEPTUKAJILHOW OCH.

763. UYemy paBubl sin(90° 4+ () u cos(90° + 3)?
[OtBert: sin(90°+ ) = cos f; cos(90°+ ) = —sin 5.]

TanreHc MOXHO TPEICTABISATH cede Tak: MPOBe-
JEM HA KOOP/IMHATHOM TJIOCKOCTH MPSIMYIO TIO/T YIJIOM
o (C TOPU30HTANBIO) A0 MEepeceYeHUs! ¢ BepTUKAIb-
Hoii ipsiMoit x = 1. [loJryuuTcst npsIMOyToJIbHbBI Tpe-
YIOJIbHUK C YIJIOM (¢ U NPUJIEKAIUM KaTeToM 1, Tak
YTO KOOPJIMHATBI TOUKU nepecedenust 0yayr (1,1g ).
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YpaBHenue npsimoit Oyzer y = (tg ) - X, Tak 4TO
TO, UTO MBI KPATKO Ha3bIBATM «HAKJIOHOM» MPSIMOI (KO-
d(pdunveHT npu x), OyJeT TAaHI'€HCOM YIJIa HAKJIOHA
oToi mpsiMoil. BujHo, uto ¢ pocrom (ocTporo) yria
o BeJiMuMHA g o Bospacraer (a Korga yroJi npuosiu-
KAETCS K TPSIMOMY, TOUKA TEPECCUCHUST YXOAUT BBEPX
HEOTPAaHMYEHHO U TAHTeHC, KaK TOBOPST, CTPEMUTCS K
OeckonevrocTny). U3 dopmysst cosa =1/4/1+1g% «
BUJIHO, YTO C POCTOM ¢ ¥ tg o 3HAYEHHE COS ¢ yOBIBAET
(3HaMeHaTeJb PacTeéT). A ¢ yObIBAHUEM COS (¢ 3HAUEHUE
sina = v/1 — cos? a pacrér. (Haryisigno pocr sin o u
yOBIBaHUE COS @t C POCTOM YIJIa (¢ TOXKE MOHSITHBI: KOT/Ia
OCTPBIit YTOJI (v yBEJIMUMBAETCS, TOUKA Ha OKPY>XHOCTH
JIBIDKETCST BJIEBO-BBEPX. )

764. ]loxaxxute, YTO €CIU CTOPOHBI Mapasuieso-
rpamMMa paBHBl @ U b, a yroia Mexmy HUMHU paBeH 7,
TO IUTONIA/b 3TOrO MapajesorpamMma pasHa ab sinvy.

> [lnomane mapanenorpaMMa paBHA IPOU3BEZe-
HUIO OCHOBAaHHSI Ha BBICOTY. B3sIB @ B kadecTBe ocHO-
BaHUsI, BU/IMM, YTO OIIYLIEHHAsl HA HEro BHICOTA PABHA
bsiny. <

Ora opMyJia roAUTCst HE TOJILKO J1JIsl OCTPOI'O YIuia
7, HO M JUTst TYoro. JUIst IPSIMOTo yrila OHa [peBpariia-
ercst B popMysty IS TUTOIIA/IM PSIMOYTOJIbHUKA (TTPO-
M3BEJ/ICHUE CTOPOH), ITOCKOJIBKY CHHYC HPSIMOIO YIJia
PAaBEH €/IMHUIIC.

765. [lBe CTOPOHBI TPEYroJibHUKa PaBHbl @ U b,
a yroJ Mexjay HUMU paBeH . UYemy paBHa Iuiomasib
9TOr0 TPEyroJibHUKa?

>> [lnomaap TpeyroyibHUKA paBHA IMOJIOBUHE IUIO-
aW NapajljiesorpaMMa U3 Npelblayliet 3agauu (1o-
JIOBUHE MPOM3BE/ICHNSI OCHOBAHMUS HA BBICOTY), TO €CTh
%ab siny. <

3ameTuM, 4To B opMyJie IS IUIOAU TPEYToJib-
HHMKa MOXHO OpaTh pasHble YIJbl (M COOTBETCTBYIO-
e cropoubl). Hanpumep, st tpeyrodibhuka ABC
CO cropoHamu a, b, ¢ (JeKaumMu MPOTUB OJHOMMEH-
HBIX YIJIOB, CM. PUCYHOK) MOXHO HAITHCATh

28 = absin Z/C = bcsin ZA.
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B rocsie/iHeM paBeHCTBE MOXKHO D cOKparuth, U I110-
ayuurcst asin ZC = csinZA. [lpyrumu clioBamy,
a/(sin ZA) = ¢/ (sin ZC): oTHOllIEHHE CTOPOHBI K CHU-
HYCY HPOTHBOJISKAIIETO YIJIA OJHO U TO K€ Y JIBYX
CTOpPOH. Pasymeercs, TOYHO TAK K€ MOXHO CPABHUTH U
JIBE JIPyI'M€ CTOPOHbI, TaK YTO MbI [IPUXO/MM K PaBEeH-
CTBY, KOTOPOE HA3bIBAIOT MEOPEeMOll CUHYCO8:

a b c
sin/ZA sinZB sinZC’
MOoXHO JI0Ka3aTh TEOPEMY CHHYCOB M HE UCIOJIb3Y Sl
TLTOMIATH:

766. BrvicaHHBIII B OKPYXXHOCTh paaumyca R yrou
O/ ONUPAETCsl HAa XOpAy /UIMHBL a. JloKaxute, 4TO
a =2Rsina.

> [pexxae Bcero 3amMeTnM, 4TO BCEe BIMCAHHBIE YT-
JIbl, ONMPAIOIIMECS] HA OJHY U Ty € XOp/Iy, PaBHbI.
[MosToMy Tpy BEIMMCIIEHUH JIJTHBI XOP/IBI MOXXHO OpaTh
TOT YroJ1, KOTOpbIii yJj00Hee. Bo3bMEM yros, y KoTopo-
TO OJJHA U3 CTOPOH SIBJISIETCST TMAMETPOM OKPY>KHOCTH.
O6pa3yeTcs TPSIMOYTOJIbHBIN TPEYTOJIbHUK C THIOTEHY-
300t 2R u ocTpbiM yriioM . Karer, npotuBoJexanuit
STOMY yIJly, M €CTh MHTEPECYIOIasl HaC XOp/a. 3HAYHT,
e€ JuimHa paBHa 2R sina. <

767. lokaxkxuTe ¢ NOMOIIBIO MNPEAbIIyNIEH 3aauu
TEopeMy CHHYCOB M YCTAaHOBHTE, UYTO yKa3aHHOE B Hell
OTHOILICHUE PAaBHO [MAMETPy ONHMCAHHON OKOJIO Tpe-
YTOJIbHUKA OKPY>KHOCTH.

> B camom feste, ipepIayInas 3a/ja4ua MOKa3bIBaeT,
yro a = 2R sin ZA, 10 ecTb 4TO

a J—

sinZA

AHAJIOTMYHO W JUISL IBYX APYTMX CTOPOH TPEYTOJIbHU-
Ka. <

2R.

Teopema cHYCOB MOXET OBITh TOJIE3HA ST OTHIC-
KaHUsI JIEMEHTOB TPeYTroJibHUKA. [lycTh, CKakeM, MBI
3Ha€M BCE TPU CTOPOHBI TPEYTOJIBHUKA M OJMH U3 €ro
yIJIoB (TOouHee, ero cuHyc). Torza ¢ moMouiblo Teope-
MBI CHHYCOB MOXXHO HaliTH CHHYCHI JBYX JIPYTHX yTJIOB.
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O/HaKo 3710/t BOJIEOHUK, C KOTOPOI'O Mbl HAYQJIU 3TOT
pasaes, XoTesl JPyroro: M3BECTHBHI JABE CTOPOHBI Tpe-
YTOJBHUKA U YTOJ MEX/Y HUMH, HATH TPETHIO CTOPO-
Hy. IlJI1st 5TOro TOaMTCs Apyrasi Teopema, HasblBacMast
meopemoll KOCUHYCOG:

B TPEYTOJIbHUKE CO CTOPOHAMHM A, b, C BBIIIOJIHECHO
PaBCHCTBO:

> =a*>+ b*—2abcos /C,

rae C — yroJs, ONMpalouIuiicsl Ha CTOPOHY C.

768. [lokaxuTe TeopeMy KOCHHYCOB.

> Io cyuiecTBy Mbl y’e BCTPEUAJIUCh C ITOI Teope-
Moi1 B 3a7adax 595 u 596, HO Tenepb MOXHO J0Ka3aTh
€€ CcoBCeM MPOCTO € MOMOUIbIO (POPMYJIbI JJIsl PaccTo-
SIHUSI B KOOpJMHATAaX. Pacrioyioxum Haill TPeyroJibHUK
Tak, 4ToObl Touka C Ionaja B HAYAJI0 KOOP/MHAT, CTO-
pOHa @ 1jia 1o rOPU30HTAJILHON Ocu (a cropoHa b —
KaK TIOJy4HTCsI, TO ecTh o yriom ZC K ropu3oHTa-
qm). Toraa koopauHaTh! Toukn A 6yayT (a, 0), a Koop-
nuHatel Touku B 6ynyt (b cos ZC, bsin ZC). Yroobl
HaiiTu ¢ = AB, MOXHO BOCIOJIb30BaTLCsI (hopmyJioi
JUISl pacCTOSIHUSI B KOOpJAMHATAaX (JUIsl KPaTKOCTU Mbl
o0o3Havyaem yroJi rpocro 6yksoit C):

2= (bcosC—a)®>+ (bsinC —0)? =
= b?%cos® C — 2abcos C + a® + b*sin® C.
OcraéTcs 3aMEeTUTh, YTO
b2 cos? C + b%sin® C = b?(cos® C + sin? C) = b>.

Teopema KOCHHYCOB JI0OKa3aHa. <

Ha nauiem pucynke yroji ZC Gbul OCTPbIM, HO POB-
HO TO K€ CAMO€ PACCY>KICHUE TOMUTCSI U JUISI TYIOro
yrna ZC.

Teriepb Mbl MOXKEM OTBETHTH Ha BOIIPOC, C KOTOPOT'O
HAYMHAJICS pasjiesi. Eciin [1Be CTOPOHBI TPEyroJibHUKA

paBubl 1 u 2, a yroa Mexjay Humu paseH 40°, To 10
TeopeMe KOCHHYCOB KBaJ[paT TPEThell CTOPOHBI paBeH

12422-2.1-2-cos 40° = 1+4—4-0,7660 . . . ~ 1,9358 . ..
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U cama 2Ta CTopoHa pasHa 4/1,9358 ... =1,3913.. ;
ckazaB «1 mMerp ¥ 391 MWJIUMETP», Mbl BBIXOIUM U3
3aTOYCHMUSI.

[paBna, st 3TOro Hy»HA HE TOJIKO TEOpeMa KOCHHY-
COB, HO U Tabiuila, B KOTOPOl MOXHO HailTu KocuHyc 40°.
(A TakXe HaJl0 yMETb CKJIA/IbIBATh, BBIYUTATb, YMHOXATh, Bbl-
YUCTISTH KBaJIPAaTHBIC KOPHU U OIICHUBATh TOYHOCTh BHIYUCIIC-
HUI, TaKk 4TO BCE HE TaK IPOCTO.)

Emg, xoHeuHo, HEmsoxo Obl OOBSICHUTB, OTKYy/a JIIOAU
y3HaJIU, 4yeMy paBeH cos40°, TO ecTb KakK ObIM COCTaBJIEHbI
TiepBbIe TAOJIULIBI TPUTOHOMETPUYECKUX (DYHKIUI. DTO CJI0K-
Hasl ICTOPHIST; CUMTAETCSI, YTO TIepPBbIE MOT0OHbIE TaOMIIbI ObI-
JI1 COCTaBJICHbl JPEBHETPEUECKUM aCTPOHOMOM [WmmapxoMm,
HO OHM HE COXPAaHWIWCh. B HoBelilliue BpeMeHa TPUrOHOME-
Tpuueckre (YHKINK BBIUKCIISIOT C MOMOIIBIO CPEJICTB MaTe-
MaTUYECKOTO aHas3a (pasjioKeHWe B PsIbl U Mp.) — CHa-
yaJia 3TO AeJIajy BPY4HYIO, a Telepb COOTBETCTBYIOILME MPO-
TPaMMBI €CTh B OOJIBLIMHCTBE KaJIbKYJISITOPOB.

Ha »Tom MbI 3akaHuMBacM Haiie KpaTKO€ 3HAKOM-
CTBO C TpI/IFOHOMeTpI/IeI‘/'I; MHOI'MI€ Ba>XHBIC YTBEPXKACHUS
TIPUBE/ICHBI HMJKE B KA4YCCTBE 3a/1av.

Emeé HeckoJIbKO 3aaau
769. Kaxk Bbipasuth sin(180° — o) u cos(180° — a)
yepes sin a u cos a?

770. Ha xapTuHKe (B3$ITO¥ C caiiTa U3BECTHOH (Up-
MBI JIETCKAX WIPYLIEK) INPEJIaracTcsi Crocod OThICKa-
HUsI KaTeTa IIPSIMOYTOJILHOIO TPEYTOJIbHUKA, JIEXKAILErO

[ N VIR
per?
2100

100m
100m
100/45=2.22
) 222% 35 @

100m
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npotus yria B 35°, ecim apyroit karer paseH 100 m.
YTo uMeN B BUJY aBTOPbI 3TOI KAPTUHKU U MOYEMY
ux croco0 HeBepeH? (ITpaBuibHbBIN OTBET OKOJIO 70 M.)

771. Jlokaxxurte, 4yTO Uil IPOU3BOJIBHOIO OCTPOTO
yIJia BBINOJHSIETCS HEPABEHCTBO sin & + cos o < v/2.
s kakux « pocruraercst pasenctBo? (Hapucyiite
HAa KOOPIMHATHON TIJIOCKOCTH OKPY>KHOCTb W TIPSIMYIO

x+y:ﬁ.>

772. Nmetores Tpu yriia «, 3,7y, Ipu4eM
a+ p+v=180°.

Jokaxwure, uto sina < sin 8 + sin-y. (Moxno 3arm-
caTb HEPaBEHCTBO TPEYrOJIbHUKA /Ui TPEYTOJIbHUKA C
yriamu o, 3 u 7.)

773. PaccMOTpUM PaBHOOE/IPEHHBIN TPEYTOJIbHUK,
y KOTOpPOI'O yroJl IIpY BEpLUMHE PaBeH 20, a OOKOBBIE
cropoHbl pasHbl 1. [Tokaxkure, 4TO €ro OCHOBaHUE paB-
HO 2sin @, a BBICOTa paBHA COS (¢, TaK 4YTO TLIOIIA/b
TpeyroJibHAKa paBHA sin « - cos a. [lokaxwure, 4To ero
IJIOLIA/Ib TAKXKE PaBHA %sin(2oz), TEM CaMbIM JIOKa3aB
¢opmyny cunyca 080iiH020 yena:

sin 2a = 2sin o cos a.

774. Boruncimre 1j01aib TpeyrojbHUKa Ha PUCYH-
Ke JIByMsI cnoco0amu (IIeJIMKOM M TI0 4YacTsIM) U JIOKa-
KWUTE TAKAUM 00pa3oM, 4TO

sin(a + f)

t t = .
gatigf cos « - cos 3

BoiBeaute oTCIOfa (hOpMYILY CUHYCA CyMMbL:
sin(a + ) = sina cos 8 + cos asin .

775. KoOpAMHATHYIO TJIOCKOCTh IIOBEPHYJIM BOKPYT
HayaJla KOOpP/IMHAT Ha yToJl o MPOTHB YacOBOI CTpell-
ku. Kyna mocne sroro momana Touka (x,0)? [Orser:
(xcosa, xsina).]

776 (Ilpogosmkenue). Kynma mocsie storo mnomnasa
touka (0, y)? [OtBet: (—ysina,ycos).]
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777 (IlpopoJsokenue). Kyua nocse sroro norasa
Touka (X, y)?
[OtBeT: (xcosa — ysina, xsina + y cos a).]

778 (IlpopoJoxenue). [Ipumenus npeabyylyro 3a-
Jady k Touke (cos f3,sin B), mosy4unTe cHOBa popmyy
CHHYCA CYMMBI, a TaKxXe (OopMyly KOCUHYCA CYMMbl:

cos(a + ) = cosacos B — sin asin S.

779. Haiinnte cos2a, eciim cosa = a. [OTBerT:
2a% —1.]

780. JlokaxuTe, YTO IUIOLIAJb BBIIYKJIOIO YEThI-
PEXYroJIbHUKA paBHA MOJIOBUHE [TPOU3BE/ICHUSI €T0 JIna-
TOHAJIeH, YMHOXXEHHOI'O Ha CUHYC yIJla MEX/ly HUMH.

781. [oxaxure meopemy [Imonemes: npoussede-
Hue OuazoHaneil 8NUCAHHO20 YembIPEXY20lbHUKA CO
cmoponamu a, b, c,d paeno cymme npoussedenuil
npomueononoxcHuix cmopon ac + bd. (Tliouans ye-
TBIPEXYIOJIbHMKA PABHA IOJIYIPOMU3BEICHUIO JIMAarOHa-
Jieil, YMHO)KEHHOMY Ha CHHYC yIJIa Y MEXIy HUMH.
[lepeBepHEM TpeyroJbHUK cOo cTOpoHaMH b, ¢ Ha apy-
T'YIO CTOPOHY (BMECTE C CETMEHTOM OKPYXXHOCTH, B KO-
TOpbIA OH BIUCaH). IloaydnTces: 4eTBIPEXYTOJIBHUK TOR
KE TUIOW@AAM, M DTy ILIOWA[b MOXHO HANTM KakK I0-
JIOBUHY OT acsiny + bd sin-y (mpoBepbTe, 4TO CHOBa
HOSIBIISIETCST TOT e YroJt y).)

782. Tlokaxxnure, 4TO €C/IM OJIHA U3 AMAroHaJei ve-
TBIPEXYTOJIbHUKA B TeopeMe [Itonemest sBisiercs numa-
METPOM, TO MBI MIOJy4aeM B Ka4eCTBE YaCTHOI'O CJIydast
(hopMyJly CyMMBI CUHYCOB.

783. Ha xoOpIMHATHON IJIOCKOCTA HAPUCOBAHA OK-
PYXHOCTh eMHMYHOrO pammyca x> + y2 = 1. Uepes
Touky A(—1,0) >TOll OKpPYXHOCTU HPOBEJEHA IpPsi-
Mas ¢ HakJioHoM k. Haiigute ypaBHeHue 3Toil mpsi-
MOi1 ¥ BTOPYIO TOUKY €€ NEPECEUEHUs! C OKPYKHOCTBIO.
(YpaBuenue mpsimoit y = k(x + 1); BTopast Touka Ie-
peceyueHrs] HaXOAUTCSL U3 YCJIOBUSL X+k(x+1D2=1;
9TO KBaJpaTHOE YPaBHEHHE, Y KOTOPOro OIUH KOPEHb
paBeH —1, BTOpoil MOXXHO HaiiTu no teopeme Buera
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u oH paseH (1 — K2/ + k?), 110J1y4aeTcst TO4Ka
(A= Kk2)/(1+ k?),2k/(1 + k2)).)

784 (Ilponomxenne). Boisennte orciona popmyJisl,
BBIpaXKarole cos 2a U sin 2ar yepes tg a:

l—tgza'

cos2ae = ——————; = —.
1+1tg%a 1+tg2a

785 (Ilponoskenue). [okaxure, 4TO €ciid YUCIIO
k pauuoHaJibHO, TO M BTOpasi TOUKA IEPECEUCHUSI TTPsI-
MOI1 C OKPYXXHOCTBIO MIMeeT 00€ pallMOHAJIbHBIE KOOp-
JuHaTel. Kak HaiiTM ¢ MOMOIIBIO 3TOrO HAaOMIOAEHHUS
OECKOHEYHO MHOT'O PALMOHAJIbHBIX TOUEK HA OKPY>KHO-
CcTh (=ToueK, 00e KOOPIUHATHI KOTOPBIX PAllMOHAJIb-
HbI)? TloueMy Tak MoJIyyaTcs BCE PALMOHAJILHBIE TOY-
Kn OokpykHOCTH? Kak CBSI3aHBI PallMOHAJILHBIE TOYKH
Ha OKPYXHOCTHM € NMU(pAropoBbIMU TPOMKaMU (IIPSIMO-
YTOJIbHBIMU TPEYTOJIbHUKAMU C 1I€JIBIMA CTOPOHAMU)?

786. B ceMn3HauHBIX TaOIMIAX TPUTOHOMETUUECKUX
(yskmii mpogeccopa XpeHoBa (0 KOTOPBIX MBI FOBO-
punu) 406 crpanul, a B MSITU3HAYHBIX — Bcero 103.
ITouemy Takas pasHMLAa — [Ba JIMLIHUX 3HaKa (CeMb
BMECTO TISITH) YBEJIMYMBAIOT OOBEM TAOJINIL UyTh JIX HE
B uereipe paza? (Tyr ecrb npuunMHa, HE CBSI3AHHASI C
pa3sMepoM CTpaHUI] KHUTHU, HIpU(pTa, HADOPOM TalyJIH-
pyembix (YHKIUA U TIp.)
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IlocaeciioBue

Iles MKOJBHOTO Kypca reoMeTpun

[IkosibHast TeoMeTprst BOOOIIE Bellb JOBOJBHO CTpaHHas. TpaauIIOHHO
€BKJIAI0BA T€OMETPHS CITyWJa sl PuiIocooB 06pas3lioM CTPOroCTH — HO
HEBO3MOXHO CTPOTO M MOHSITHO U3JIOKUTDH J0Ka3aTEeNILCTBA NPU3HAKOB PaBEH-
CTBa TPEYTOJILHUKOB. DJIEMEHTAPHYIO T€OMETPHIO NIPENOJAI0T M0 BCEMY MUPY
YK€ HECKOJIBKO TBICSIY JIET — HO TPY/JHO CKa3aTb, KOMY YK TaK Ba>KHO 3HATb,
YTO TP OMCCEKTPHUCHI TPEYTOJIBHIKA TEPECEKAIOTCSI B OTHOM TOUKE.

3nameHuThIN panity3ckuit maTemaTuk JKan [[bE10HHE C OOJIBIINM KapOM
U OCTPOYMHEM IHIIET B MPEIUCIOBUM K CBoell KHUre «JIMHeiiHast anreopa
U seMeHTapHas reomerpusiy (M.: Hayka, 1972, pycckuit nepeson): «B aie-
MEHTAPHOl r€OMETPUH [B Pe3yJIbTaTe Pa3sBUTHSI JIMHEHON aJIreOphl] OTKPbLICS
(...) . KOPOJICBCKHMIA IyTb*: OTIPABJISSICH OT OYEHb [IPOCTHIX AKCHOM (...) MOX-
HO TIPY TOMOLIY TPUBUAJIBHBIX BBIYMCJICHUI HEMOCPEACTBEHHO U B HECKOJIBKO
CTpOYEK MOJYYUTh BCE TO, JJIS1 YEro paHblle HY>XHO OBLIO BO3BOAUTDH Jieca
HCKYCCTBEHHBIX U CJIOXHBIX CHCTEM TPEYTOJIbHUKOB, YTOObI BO 4TO ObI TO HU
CTaJIO CBECTU 3ajJiady K CBSILECHHBIM CJIy4asiM ,,paBEHCTBA“ WJHM ,,[10J00Us
TPEYTOJIbHAKOB — K €IMHCTBEHHOI OCHOBE BCEH TpaJULIMOHHON TexHUKU EB-
KJIN/1a».

B /ipyrux Mectax TOro e MpeIucIoBus: «BaskHee JiHt (...) JUTsS KOHCTPYK-
TOpa 3HAaTb, YTO BBICOTHI TPEYTOJIbHMKA INEPECEKAIOTCsl B OJHON TOUKE, WUJIH
K€ OBJIAJIETh INPUHIMIIAMM TEOPUM COINPOTHBJIEHUs MaTepuasioB? KoneuHo,
TPUrOHOMETPUYECKHE (POPMYJIBI COBEPLIEHHO HEOOXOAMMBI [UIsl IIPE/CTaBU-
TeJelt TpEX O4YEeHbh TMOUTEHHBIX mpodeccuit: (1) Ayast aCTPOHOMOB; (2) auist
reoJe3ncTos; (3) [yist cocraBuTeseil yUeOHUKOB TPUIOHOMETPUM». A TaKXKe:
«CrenicTBUEM Pa3BUTUSI MATEMATHUKU SIBJISIETCS TO, UTO PE3YJILTAThI, KOTOPbIE
NEePBOOTKPBIBATEM TOJYYaIOT IOCJe TPYAHBIX PACCY>KICHMIA, 3a4acTylo 4e-
pe3 50-100 ster MOryT OBITh BBIBEICHBI HA HECKOJBKUX CTPOYKax. (...) [lpu-
MEpOM (...) SIBJISICTCS M300pETEHHE aHAIM3a OCCKOHEYHO Mauibix. OHO cpasy
CBEJIO pelIeHne MpobJieM, HaJl KOTOPBHIMU OMJIMCh M30LIPEHHBIE YMBI EBOKCA
1 ApxuMe[a, K MOYTU aBTOMATUUECKUM BBIUMCIICHUSIMY.

[Mogo0HBIMU COOOPaXKEHUSIMU PYKOBOJICTBOBAJICSI HE TOJILKO [IbEIOHHE, U
He TOJIbKO BO DpaHIIMK: IPUMEPHO Te e MOTUBBI IIPUBEJIN K 3aMEHE «apudpme-
TUYECKOI'0 PELICHUS] TEKCTOBBIX 3a/1a4» ¥ IIPOCTLIX ApOOei B MJIa KX KJIaccax
Ha «YPaBHEHUS C MKCAMMU» U KaJIbKYJISITOPBI, 4 TAKXKE K BBE/ICHUIO B MIKOJIBHYIO
MPOrpaMMy «3JIEMEHTOB MAaTEMaTUYECKOTO aHAJIM3a».

K coxanenuto, 3ti peopmbl (Tenepb, BUJUMO, 3TO YXkKe BCEM CTaJIO SIC-
HO) OKa3aJIMCb OTKPOBEHHO HEY/JAUHBIMU, HECMOTPS Ha Y4acTHE B HUX Bbl-
Jatoluxcsl MaTeMaTtukoB. CkaxkeM, yuyeOHHMK reomerpuu ¢ yuyacrtueM Kosimo-
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roposa! (kak, Brpouem, u nocueaylonmii yueonuk Ioropesosa?), Kak 10-
Ka3aJla PaKTHKa, OKa3aJicsl SIBHO MeHee YNa4yHbIM, YeM CTApUHHbINA y4eOHUK
KucenéBa® — He MMEBIIEr0 HUKAKMX MATEMATMYECKUX J0CTIKeHmi. Kak Mue
KaKeTcs, IPUHLMINAJIbHAS olmOKa Oblla B cllefylolleM: LeJlb Kypca MaTeMa-
THKY HE B COOOLIEHUHU 3apaHee OLPeJeEHHOIO Habopa CBEAEHUH JIOTMYECKU
kparuaiinmm 1yTém?*, a B 1pakTMKE pelleHUsl 3a/[@4 U T0JyYEHHUs Y/I0BOJIb-
CTBUS OT 3Toro. IlpoGexku B mapke Ha ypokax (pu3KyJIbTYpbl BOBce He Tepsi-
10T CMbICJIa OT TOrO, YTO BIOJIb HETO IIPOJIOKIIIM aBTOOYCHbI MapuipyT. U
Kak Obl HU ObLIM OIPaHUYEHbI ([IOArOTOBKON, IIPUPOAHBIMU CKJIOHHOCTSIMU U
Ip.) BO3MOXHOCTH LIKOJIbHMKA K CAMOCTOSTEJIbHOMY [BIXKCHUIO, OT 3aMEHbI
ero Moe3/kaMu B aBrofyce-dKcrpecce Oy/IeT TOJILKO Bpejl.

3a/ayHMK U y4eOHHK

ECIH MCXOMTD U3 CKA3aHHOTO BHIIE, TO CAMOE IJIABHOE B IIKOJIHHOM KYyp-
ce TeOMEeTpUM — TIPAKTHKA PelleHUs 3a7ad. BhlyuuBaHMe TeopeM M J0Ka3a-
TENLCTB CaMO 10 cebe GECCMBICICHHO, eC/M He pelath 3axad. C Jpyroii cro-
POHBI, BOJIBINIASI YACTh TEOPETHUYECKOTO MATEPHAJIa MOKET ObITh PasBEPHYTA B
IOCJIE/I0BATEILHOCTD 3a/1a4.%

B oT/MYMe OT CHTyaly C y4eOHMKaMHM, B MOCTEHWE AECATHIETHs TIo-
SBUJIOCH MHOTO XOPOIIHNX 33/[a4HUKOB [0 T€OMETPUH (B YaCTHOCTH, 32 1aUHIKH

TAH. Koummoropos, A.®. CemeHosuy, P.C. Yepkacos. [eomerpusi. YueOHoe rocobue st 6-8
ksaccoB. M.: Ilpocseuenue, 1980.

2 A.B. TToropesnio. Teomerpus: YueGHoe mocobue s 6-10 Kki1accos cpemHux mkos. M.: TTpo-
cBelenue, 1985.

3 A.T1. Kucenés. DrnemenTapHast TeoMeTpus. [I71s cpeiHuX y4yeOHbIX 3aBeenuii. M.: Turorpa-
(ust Psidyumnckoro, 1914.

4Kak /10 ciX TOp CYMTAIOT YMHOBHHMKU OT 0GPA3OBaHHS, OGBABJAIONIME KOHKYPC YUeOHIKOB
TI0 3apaHee COCTABJIEHHOM MPOrpamme.

5B npuHuune, [Ip€aoHHe 310 noHumas. B tom ke npeaucsioBuu oH mvet: «CorjiaceH, cka-
JKeTe BBI, MyCTh TEOPEMBI, KOTOPHIM Y4aT IKOJIBHUKOB, MPEIHA3HAYEHB! Il TOTO, YTOOBI B J1aJTb-
HejiueM ObITh 3a0bITHIMM; OJIHAKO, YHPAXKHSSACH HA ITMX MCKYCCTBEHHBIX NPMMEPAX, OHM I103HA-
KOMSITCSI ¢ METOZIaMH MCCJIEIOBAHNMIA 1 TIPHOOPETYT HABBIKM MBIIUICHNS, KOTOPBIE B JaJIbHENLIEM
OKaXyT UM 00JIbLIYIO TIOMOILLY. Ho Hasibllie OH CTpaHHBIM 00pa3oM OTBevaeT Ha 3T0: «Cka3aHHOE,
HECOMHEHHO, ObLJIO IPaBIJIbHBIM B 3I0XY , HPEIIECTBYIONTYIO JleKapTy, HO OHO yCTapesio yxe AJIst
COBpPeMEHHMKOB HbloToHa. JleiicTBUTE/IbHO, CI€ICTBIEM Pa3BUTUsI MATEMATUKU SIBJISETCS TO, UTO
pe3yJIbTaThbl, KOTOPbIE IEPBOOTKPBIBATE/IN TI0JTyYalOT, CJIEAYsl 110 W3BMJIMCTHIM U MHOTAA TEMHBIM
MyTsIM, 3a4acTyio yepe3 50—100 sieT MoryT ObITb BBIBEJEHBI HAa HECKOJIBKMX CTPOUYKaX» (Mbl YK€
MPUBOAM/IN KOHEI, 3TOH 1uTaThl). He oueHb NOHATHO, KaK 3TOT BHIBOJ| «HA HECKOJIBKUX CTPOUKAX»
MOXET 3aMEHWUTh TPHOOPETEHNE HAaBBIKOB MBIIIEHHs (ITyCTh HA MCKYCCTBEHHBIX IPUMEPAX).

6Tax mpoucxomT, HanpuMep, Ha ypokax P.K. TopmiHa B MOCKOBCKOIt mkoste No 57 — mrkosth-
HMKaM Pa3[aloTcs JIMCTKU C 3a7a4aMy, KOTOPbIE OHM PELIaloT Ha yPOKaX M JoMa, a y4eOHUK OT-
KPBIBAIOT Pa3Be UTO TP MOATOTOBKE K DK3aMeHy B caMoM konie. Hazmo yuects, Brpouem, uTo
9TO IIKOJIA C yIJTyOEHHBIM W3y4YEHUEM MATEMATHKK Y COOTBETCTBYIOIIMM YPOBHEM LIKOJIbHUKOB.
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Topauna, TMpacosiosa, [apbiruual ). B Hux coGpaHO MHOXKECTBO MHTEPECHBIX
U TPYAHBIX 3aa4 — U 3TO JOCTOMHCTBO OOOpAYMBAETCSI HEJOCTATKOM, €c-
JI1 peub UJET O U3YYEHUM 0a30BbIX MOHSTUII U METO/OB Kypca I€OMETpUH,
KOT/J]a BaXKHbI IPEX/IE€ BCEro MPOCTble (HO Pa3HOOOpa3Hble, HE CBOJSILUECS K
[IOBTOPEHUIO 110 00paslly) 3aJa4u.

Llesib 3TOr0 COOPHMKA COCTOMT B TOM, YTOOBI NOMBITATLCSI COOPATh TAKUE
(mpocTsle, HO pa3HOOOpa3HbIE) 3a/1aUMl U PACIIOJIOKUTL X B TaKOM IMOpSIIKe,
YTOOBl OHU MOTJIM CJIY>KUTh OCHOBOM /IJIs1 IOCTEMEHHOTO M3YUYEeHUs ILJIaHUMe-
Tpuu. COOpPHMK, KOHEUHO, HE MOXET ObITh 3aMEHOil yuyeOHMKa (Takas 3aja-
ya TpeboBajia Obl KAK MUHMMYM MHOI'OJIETHEI'O OIIbITA IMPEMOJABAHUSI C €r0o
MOMOIIIBIO M COOTBETCTBEHHON KOPPEKLIMM), HO C/IEIaHa TOMBITKA BKJIIOYWThH
6230BBIil TEOPETHMUECKUI MaTepHall B MOCJEJOBATEBHOCTh €CTECTBEHHO pa3-
BUBatoIMxcs 3a1a4. Hekoropast 1oJ1s1 6osiee CJIOXKHBIX 3a/1ad TOXE BKIJIIOUEHA,
YTOOBI W Jiy4llle MOJATOTOBJEHHBIM IIIKOJIbHUKaM (M IpPEnojaBaresisiM) OblIo
HMHTEPECHO. 3aJlaui MpeJBapsioT KPaTKUE MOSICHEHUsl, PACCUMTAHHbIE HA TO,
YTO NIKOJBHUKMA OTYACTH 3HAKOMBI C TIOHSITHSIMU M TEPMUHOJIOTHEN (M3 00h-
SICHEHUMI y4nTesIs, Y4eOHMKOB U TIp.).

IIpu otbope 3ajgau s1 cTapaljicsi B NEPBYIO ouepelb BKIIOYUATH 3a/la4d C
WHTEPECHBIMUA U JIETKO 3a[IOMUHAIONIMMCSI YCJOBUSIMU U PEUICHUSIMU, A TaK-
K€ 3a/1a4M, CBSI3bIBAIOIIME N€OMETPHUIO C OKPYXkKAIOUIEH JeHCTBUTEIBLHOCTBIO (B
TOM UYMCJIE U HE OYEHDb (POPMAJIbHO NIOCTaBJIEHHbIE) . KOHEUHO, B IPAaKTUUECKOM
MPENoIaBaHNN 10 TEXHOJOTMUYECKUM TPUUMHAM HEOOXOAMMBI M TIOXOXKHUE (0]-
HOTHITHBIE) 3aJ]a4d, a TaK)Ke 3a4acTylo CKyYHble 32/1aull Ha BBIYMCIIEHHE —
IPOCTO MOTOMY, YTO UX Jierye mpoBepsiTh (1o oTBeTy). B cOOpHMKe Takux
COBCEM MaJlO, U TYT, BUJIMMO, HAJI0 0OpallaThCsl K JIPYTUM 33JJa4HUAKAM.

MartemaTu4eckas CTpPOrocTtb

Kax mue KaXXETCs, TEOMETPUUYECKUE JTOKA3aTEJILCTBA JOJI>KHBI (1'[0 KpaﬂHeﬂ
Mepe BHa‘{aIIe) BOCIIPUHUMATLCS KaK YGCI[I/ITCJH:HI)IG pacCyxXICHUsI O CBOWICTBAX
PCAJIbHBIX TPEAMETOB — BbIPE3aHHbIX U3 6yMar1/1 TPEYTOJIbHUKOB, U3MEPCH-
HbIX JIMHEMKOW OTPE3KOB U T.II. H03TOMy, CKaXXEM, «/10Ka3aTCJIbCTBO» IIpU-
3HaKa PaBCHCTBA TPEYTOJIbLHUKOB, OCHOBAHHOC Ha MPHUKJIAABIBAHUN OAHOIO K
APYroMy Wik Ha NEPEBOPAYUBAHUN TPEYT'OJIbHUKA, XOTS U MOXKET pacCMaTpu-
BaTbCs KaK JI0Ka3aTCJIbLCTBO C OOJIBIION HATSIKKOMN (B y‘{e6HI/IK6 HOFOpeHOBa
€CTb aKCMOMa O BO3MOXKXHOCTHU OTKJIAJAbIBAaHUS TPEYTOJIbHUKA, PABHOI'O JAHHO-
MYy, IO JaHHYIO CTOPOHY OT /IaHHOI'O ﬂyqa), TEM HE MCHEC BIIOJIHE YMECTHO.

1P K. Ik opauH. [lnanumerpust. 3agaynuk. 7-9 kiaaccsl. M.: MIIHMO, 2012; B. B. [Ipacosos.
3agaun no nmiaannMerpu. M.: Hayka, 1986, MLIHMO, 2007; W. ®. Illapeirus. 3agauu 1o reo-
metpuu. [lnanumerpus. M.: Hayka, 1982.
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C npyroit cTOpoHbI, B TE€X CJIydasiX, KOrJja pacCy»/ICHUE UMEET SICHYIO JIOTH-
YECKYI0 CTPYKTYpY, €€ ciiefyeT MOoTIEpKUBaTh.

Bostee nm MeHee pasymHasi FpaHuIa, 0-MOEMY, TIPOXOUT TaK: €CJIM Mbl
YTBEPXK/Ja€M, UYTO KaKHe-TO OTPE3KH PaBHbI, ITO JOKa3bIBaTh HA/O, & BOT 000-
CHOBBIBATb, YTO KAKHE-TO MPSIMbIE ICHCTBUTEILHO MIEPECEKYTCSI WIIM YTO TOUKA
JEHCTBUTEJIBHO TOMAJIET 10 JAHHYIO0 CTOPOHY OT MpsIMOil — He HaJo (pa3Be
YTO 3TO MOXKHO CJIeJIaTh OCOOEHHO KPachBO M yOeanTeabHO). Takum obpazoMm,
BCSI YaCTh PACCy>KICHNUI, CBSI3aHHASI C KAKCHOMaMH MOPSIIKay (B TEPMUHOJIOT N
«OcHoBanuii reomeTpum» [unn6epral) Gosee nim MeHee MOHOCTHIO PO Ia-
er. Kak MHe KakeTcsl, Takasl FpaHHIla MEX/y TeM, YTO HPHUHSTO JIOKa3bIBaTh,
U TEM, YTO JOKa3bIBaTh HE MPUHSTO, JOCTATOYHO XOPOIIO BOCTIPHUHIMAETCSI
IIKOJTbHUKaMK (M JIMIL B KOHIIE Kypca, YXe MMesl HEKOTOpYI0 MaTeMaThye-
CKYIO KYJBTYpY, JIy4lllie W3 HUX MOTYT OCO3HATh MMEBIIHE MECTO MPOOEIbI
apryMeHTallum) .

OO0 U3MepeHnH OTPE3KOB U YIiioB: EBkia® u crapuHHble yueOHuKN (Aa-
map?, oruacti Kucesiés) y/iessior 51omMy GoJIbIloe BHUMAHUE, & COBPEMEHHbIE
C caMOro Havaja HpeANoJaraloT, 4To JJIMHA OTPE3Ka M BEJIMUMHA YIJIA SIBJIS-
10TCSI YpcaamMu (YTO OBl 9TO HY 3HAYWJIO) W OOJTANai0T HY)KHBIMH CBOMCTBAMHU.
BuymmmMo, BTOpoe Gosee MPaKTUYHO, W HA/IO TaK W AENaTh.

B kadectBe de facto akcMoM CTOMT MCIIOJIB30BaTh YTBEPXK/IEHUSI, KOTOPbIC
Yalle BCEro Hy>kKHbI [IPU PELICHUN 33/1a4: IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB,
KpUTEPUIl MapaJJICLHOCTH TIPSIMBIX (PaBEHCTBO YIJIOB MU CEKYILEH), coxpa-
HEHHME OTHOIIEHWH OTPE3KOB MPH MapaJijieSbHOM MPOEKTUPOBAHMM (JIOKa3aB
JUTSI CITydast COM3MEPUMBIX OTPE3KOB, MOXKHO TTOJIb30BATHCS OOIIMM YTBEPXK/Ie-
HI1EM), GOPMYITy /IS TUTOIA M IPSIMOYTOJIBHIKA (CM. COOTBETCTBYIOIIME Pa3-
JeJipl) . O0Cyx/ieHne IpodJIEM «CTPOroroy JA0Ka3aTeNbCTBa ITUX (PaKTOB SIBHO
BBIXOJIMT 32 PaMKK 0a30BOro Kypca reomerpun. (Cm. Gpomnmopy asropa, rie
paccMoTpeHbl HEKOTOPbIE U3 HHUX.)

Kak BO3HMKJ/Ia 3Ta KHHWTIa

OTH 3a/1auu B OCHOBHOM ObLiIM coOpaHbl B cepenimHe 1990-x rosioB, Kornua
s esquil K U M. Tesibanay uist coBMECTHON pabOThl HAJ 3aJJaHUSIMU Opra-
HU30BAHHOI MM 3a04YHOI MaTeMaTmueckoil mkosbsl nmpu Rutgers University, a
TaKKe Hajl KHUKKOM JIJIsi 1IKOJILHUKOB 10 aurebpe’. B wacthocty, noj Ha-

1. TumsGepr. OcuoBamust reomerpima. M.: OTU3, 1948.

2Hauana Eskmmma. Kaurm 1-VI. M. —J1.: TTTU, 1948.

3)K. Azamap. Dnemenrapuas reomerpus. Yacts nepsast. [lianumerpus. M.: Yunearns, 1948.

4A. Ilens. O «MATEMATHYECKOI CTPOrOCTI ¥ LIKOJBHOM Kypce MaTematiku. M.: MIIHMO,
2011.

SU.M. Tesibpann, A.lllens. Anredpa. M.: MLIHMO, 2009.
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OsozienneM M. M. st cocTaBiisul CIMCOK 3a/ay 110 IIJJAHUMETPUM — HO TaK U
He yCIIeJT TOT/Ia 3aKOHUYMTh, U 3TOT TEKCT NPeCTaBIIsIeT cODOi MPOMEXYTOU-
HYIO padOuyIO BEPCUIO, BIOCJIEICTBUU JIONOJHEHHYIO (M 32 OIIMOKU B KOTOPOI
M. M. Hukak He OTBETCTBEH).

MHue xouercst Ha/lesTbCsl, 4To ujeu U 3amevanust M. M. no noBoay 3tux
3a71a4 (1 BOOOIIE MO MOBO/Y NMPENOABAHMSI MATEMATUKK) B JOCTATOUHOMN CTe-
MIeHU TIPOSIBIIINCH B MOJTyUMBIIEMCSI COOPHUKE.

Kak coobmmna mue T. AjlekceeBckasl, ceifyac TOTOBUTCS K M3JaHmio (Ha
AHIJIMICKOM SI3bIKE) KHUIA JUISl HIKOJIbHUKOB 110 T€OMETPUHU, HAIMCAaHHAs €10
coBmecTHO ¢ 1. M.

IMonm3ytock ciiyuaem mo0IaroJapuTh CBOUX yunTeseil (B 4aCTHOCTH, Teo-
METPUM) U KOJIJIET, Pa3rOBOPHI M COBETHI KOTOPBIX (IO MOBOJTY ATOT0 COOPHU-
Ka, MIPENo/IaBaHusI TEOMETPUU ¥ BOOOILE) OKA3aIM Ha MEeHsI DOJIBIIOE BIIMSHUE,
B ToM umciie I'. A. UyBaxuny, T.M. Beaukanosy, b.II. [eiinmana, P. K. Top-
muHa, C. B. MapkesioBa, B. B. [IpacoJioa, B. M. CanoxnukoBa, U. ®@. [lapel-
ruHa. DTa KHUTra Tak Obl M HE MOSIBUIIACH, ecau Obl He 1. P. loapmireiin, ko-
TOPBII TPOUEIT PEBAPUTEIILHBIM BAPUAHT TEKCTA, YKA3aB HA PA3HBIC OLIMOKH
(HbIHE UCTIpaBJIEHHBIE), ¥ YOI JOBECTH JEJI0 [0 KOHIIA.

Bnarogapio takxke Onbry larapkuny u JImutpus [epOakoBa, U3roTOBUB-
X METAPOST-niporpaMmbl JUJist OOJIbLIEH YaCTU PUCYHKOB (OCTaJIbHBIE SI ClIe-
JIaJl caM), a TaKXe BCeX uuTareJiell Npe/IBApUTEIbHOIO BApUAHTA, YKa3aBLIMX
Ha HeqoueThl KHUru. TathsiHa KopoOkoBa OOHapy’kmjia MHOXECTBO OIHIMOOK
U OIleYaTOK, He 3aMeUYeHHbIX MHOI0, a Buktop lllyBanoB mx ucnpaBun (Uau
BeJIeJT UCIIPABUTh), a TAKXKE yCOBEPIIEHCTBOBAJ BEPCTKY U pa3MeEllleHUue Kap-
THHOK. Bosbinoe cnacubo!

Aunexcanop Illens

shen@landau.ac.ru, shen@mccme.ru, sasha.shen@gmail.com.

Mocksa, Mounenbe, mapt 2013 roaa.

P.S. (mons 2017) 4 GaronapeH m3aTeibeTBy AMEPUKAHCKOIO MAaTEMaTUYECKOro
oOLIecTBa 3a MyOJMKALMIO aHIVIMKCKoro nepeBofa 3Toil kHKkU (Cepreii I'esbdann
5TO npeasioxus, Mapusi bpojckast nepesesia Ha aHrmiickuii, a Maiia ABeperT OT-
peaakTuposajia, 0oJbIIoe crnacubo Beem!); MHE ObIJIO OCOOEHHO MPUSITHO y3HATh, YTO
B Ykpaute (B 2017 roxy) Obul cliesiaH TIepeBO/ YacTH [JIaB HA YKPAMHCKUI SI3bIK, U
s1 npusHaTesieH nepeBoquukaM (Ceemtane HOpoeBHe WrnaroBuu u Bute AnekceeBHe
Bacuiienko, a Takxke nomorasumM nm Basepun Ionwaposoit, Jlosmre Mantysie u Ap-
kajmo KocTpoMiHy) 1 3a OKa3aHHYIO YecTb, U 332 yKa3aHHME HAa MHOXKECTBO OIEYaTOK.
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Anexcanop Lllens
T'EOMETPHS B 3AJAYAX

Penaxrop T. JI. Kopobrosa
Pucynku (METAPOST): O. laeapxuna, A. llens, /]. E. Lllepbaxos

Moamacano B mevats 08.06.2020 r. dopmar 60 x 90 6. Bymara odcernas.
[levats opcernast. Ileu. a. 15. Tupax 2000 sk3. 3akaz No

M3naresnctBO MOCKOBCKOTO 1IEHTPA HEMPEPHIBHOIO MATEMATUYECKOrO 0Opa3OBaHMsI
119002, Mocksa, Bonbioii BiacseBckuii nep., 11. Ten. (499) 241-08-04.

Orneyatano B OO0 «Tunorpacgus ,,Murrens [Ipecc».
r. Mocksa, yi. Pycrasemn, 1. 14, ctp. 6.
Ten./daxc +7 (495) 619-08-30, 647-01-89.
E-mail: mittelpress@mail.ru

Kuuru uzparenscrsa MLIIHMO MoxxHO nproOpecTy B MarasuHe
«Maremarnveckast kauray, Mocksa, Bosbioit Biaacseckuit nep., a. 11.
Ten. (495) 745-80-31. E-mail: biblio@mccme.ru




Ipenynpexenne. ABTOp SIBJISIETCSI HAYUHBIM COTPYAHUKOM
sabopatopur LIRMM B r. Monnesibe (OpaHiiyst) 1 MOXKeT
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