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IIpemucioBue

HOPOFI/IG YUTATCJIN-IIKOJIbHUKU U UX pOZ[I/ITGIII/I!l

B aToit kHIDKKE coOpaHO Oosee 750 3a/1au MO IIKOJBHOMY KypCy ILJIaHU-
METPUH, 10 OOJbIIECH YACTU HECTOXHBIX (HO €CTh M TpyAHble). B ux umcio
BXOJSIT OCHOBHBIE TEOPEMBI TOro Kypca. Pelnast 3amaun, Bbl IIO3HAKOMHUTECDH
C OCHOBHBIMHU (DaKTaMU ¥ METOJAaMM IUIAHUMETPUU (MM BCIIOMHUTE MX €lIé
Pa3, eciu y>ke IPOXOAUJIU B LIKOJIE).

3agaun pa3ouUTel O TeMaM. Ilepen kaXKAbIM pa3JesioM Mbl KPaTKO HAIlOMU-
HAeM OCHOBHBIC OIMpEIEJICHUSI U (DAKTHI, KOTOPbIE MOTYT MOHAJ00MThCS TpH
petiennn 3ajad. boJbiuast 4acTh 3a71au cHaOXKeHa peleHusiMu. Tem He MeHee
MBI COBETYEM He TOPOIMTBCS YATATh pelileHue. Jlyullle cHavyasla onpoboBaTh
PeIMTh 3a7a4y (MM XOTsl Obl KaK cJIe[lyeT OCO3HaTh €€ ycjioBue). Toraa pe-
LieHUsl (MHOTAA JOBOJILHO KpaTKue) Oy[eT Jierdye Npo4ecTb U MOHSTh.

B kHmkKe Takxke TIPUBOJATCA 3aa4u JJIsI CaMOCTOSTEJIbHOT'O PEIICHUS.
MHorne n3 HUX CHaOKEHBI KPAaTKMMU YKa3aHUAMMU.

Kenaem ycnexos!

]OGCy)KL[CH]/IC TIPUHITATIOB 0T60pa 3aa4 OJIs1 3TOro c60p1-1m<a, paccuuTaHHOE Ha MpenojaBa-
TEJIEl MATEMATUKU, BHIHECEHO B I10CJIECJIOBUE.



1. HU3mepeHne oTpe3KoB

IBe reomerpuueckue urypsl (OTPE3KH, YIJIBI,
TPEYTOJbHUKKA ¥ JIP.) CUMTAIOTCSI PABHBIMH, CCJIM UX
MOXHO HAJIOKHTh JIPYT HA JIpyra Tak, YTOObI OHU CO-
BITAJIN.

OTpesKu PaBHBI, €CJIM PABHBI MX JIJIMHbI.

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

1. Ha npsivoit Beiopanst Tpu Touku A, B u C, npu-
yéM AB = 3, BC = 5. Yemy moxeT 6bITh paBHO AC?
(EcTb pasHble BO3ZMOXHOCTH. )

D> Ecau Touka B HaXoaMTCsS MEXAy TOYKaMu A U
C, to »10 paccrosiiue paBHo 3+5 = 8. Ho Bo3moxeH u
Apyroit cityuvait, xorpa B naxopurcst Bue orpeska AC.
HapucoBaB kapTHHKY, yOeXXAaeMCsI, YTO B 3TOM CJIydac
paccrosiie paBHO 5 — 3 = 2. <

2. Ha npsimoit BbiGpanbl yetbipe Touku A, B, C,
D, npuuém AB =1, BC = 2, CD = 4. Yemy moxer
ObiTh paBHO AD? Ykaxure BCe BO3MOXKHOCTH.

> CHayaJla TIOCMOTPUM, 9eMY MOXET OBITh PaBHO
paccrosiire Mexay toukamu A u C. Kak u B npenpl-
Jylieil 3aj1ade, TYT €CTh JiBe BO3MOXHOCTH (Touyka B
BHYTpU AC uiM BHE) — U 1oJiyyaercs jubo 3, 6o
1. Tenepb MBI MoJyJyaeM 7Be 3a/1a4M: B OJHOM M3 HUX
AC =3 u CD = 4, B apyroit — AC =1, CD = 4.
Kaxkmas umeer mo JBa OTBETa, TaK YTO BCErO OTBETOB
nostyvaercst yerblpe: 4+3,4—3,4+1u4—1. Orsert:
paccrosiinie AD moxer pasusithest 1, 3, 5 wim 7. <

3. Ha nepeBsiHHON JMHEiiKe OTMEUYEHBI TpU JeJe-
Hust: 0, 7 u 11 cantumerpoB. Kak oTyIoKuTh € €€ mo-
MOUIbIO OTPe30K B (a) 8 cM; (0) 5 cm?

> Wcnonb3yst gesenust 7 u 11, Jierko oTjaoxutsh 4
cantumerpa. CrejiaB 310 JBaX/bl, 10JIyYMM OTPE30K
B 8 caHTUMeTpOB. OTJIOXKUTh 5 CAHTUMETPOB HEMHOTO
CJIOKHEe: yMesl OTKJIA/bIBaTh 8 U 7, MOXKHO OTJIOXKUTD
1 cantumerp. CzaesiaB 310 5 pas, MoJydaeM S5 CaHTUMeE-
TpoB. <



MoHO crienaTh MHaYe: Mbl yMeeM OTKJIa/IbIBaTh
4 cM 1 1 cM, TaKk UTO MOXHO OTJIOKUTb UX HOJPSIZ
U nosy4yuts 5 cM. Emé oqun crnoco6: 5 =3-11—-4-7,
TaK 4YTO JOCTATOUYHO OTJIOXKUTH 3 pa3a 1o 11 cMm u 1no-
ToM 4 paza 1o 7 B apyryio cropony. (IIpeumyiiecrso
NpUBEIEHHOI0 CHa4YajIa Cocoda B TOM, UTO OH T'OJIUTCS
JUTSL JIIOOOTO 1IeJIOTO YMCJIa CAHTUMETPOB. )

4. Touka B nexwur Ha otpeske AC nnmHoit 5. Haii-
JIUTE PACCTOSIHUE MEX]ly cepe/lMiHaMu OTpe3koB AB u
BC.

> Touky B mMoxHO BbIOMpaTh Mo-pa3Homy. Hanpu-
Mep, ycTh oHa JeauT otpe3ok AC Ha vactd B 1 cMm
u 4 cm. Cepenunbl 311X vacreit (orpeskoB AB u BC)
orcrosit or B Ha 0,5 cM u Ha 2 canrtumerpa, Bcero 1o-
nyuaercst 2,5 cM. [lonpoOoBaB pyrue BapHaHTHI pac-
TIOJIO>KEHUST TOUKM B, MOXKHO YOEIMTBCSI, YTO BO BCEX
CJIyYasiX PacCTOSIHAE MEX/y cepeJJUHaMu 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 COCTBAJSIOT 5 CM, 3HAYWT,
UX TIOJIOBUHBI BMECTE COCTaBsT 2,5 cM. <

5. B aepeBHE y MpsIMOii TIOPOTH CTOSIT 7B€ M30bI A
u B Ha paccrostaru 50 MeTpoB ApyT OT Apyra. B kakoit
TOYKE JJOPOTH Ha/I0 MOCTPOUTD KOJIOZEIL, YTOObI CyMMa
paccTosiHMIt OT KOJIOANA 0 130 Oblia ObI HAUMEHBIIEH?

> Ecnn feiicTBOBaTh 1O CIIPaBEAJIMBOCTH, TO HANO
HOCTPOUTH KOJIOJEL TIOCEPEIMHE MEXKy M30amu: Tor/a
J0 Kaxjoit OyzneT 25 MeTpoB, a B cymMe 50. OgHako
C TOYKM 3pEHHUs] YCJIOBHSI 3afaud JnoOast Touka X Ha
y4acTKe JOPOru Mexay A U B 0JIMHakoBO Xopolia, Ho-
ckosibky B cymme otpesku AX u XB cocrasisiior 50
merpos. (Hampumep, eciau nocrpours koJiogen, B 10
MeTpax oT A, To paccrosHus OyayT 10 m 40 MeTpos,
To ecTb 50 B cymme.) <

6. Ta >xe 3a/1aya 7151 TPEX U YETHIPEX U30, CTOSIIMX
BJIOJIb JIOPOTH C MHTEpBajiaMi B SO METpOB: T HAIO
CTPOUTDH KOJIOZICI] B 3TOM ciydae?

D> Jlnst Tpéx U30: ecnu CpeJHIoI U30y HE YUUTbI-
BaTb, TO BCE TOUKM HA OTPE3KE MEX1y KpalHUMU n30a-

A X B

AX + XB = AB



100 50
— O ———

MU OBLTHA ObI OIMHAKOBO XOPOLIM. 3HAYUT, HaMJTydllee
TIOJIOXKEHUE KOJIOJLA JUIsl TPEX U30 — y CpeiHell U30bl.

Jlnst yethipéx u3bd (obosnaumm ux A, B, C, D): 0y-
JIEM OT/ICJIbHO PACCMATPUBATH JIBE Kpaituue usonl (A, D)
u orzesibHo JiBe cpesiiue (B, C). B nepBom cityyae Bce
TOUYKK orpe3ka AD 0/IMHAKOBO XOpOIIIM: CyMMa paccro-
sauit 10 A u D Gyzner 150 metpoB. Bo BTOpom Ham-
MEHBIIYI0 CyMMY JUIUH (50 METPOB) [1al0T TOYKU MEHb-
miero orpeska BC. OTBeT: HAaMMEHbIIasi CyMMa JIJIMH

(200 MeTpoB) JOCTUraeTcst sl BCeX TOUYEK U3 OTPEe3Ka
BC. «

7. B nepeste A uB€r 100 HIKOJILHUKOB, B JIEPEB-
He B xuBér 50 mkosbHUKOB. PaccrosHMe Mexmy ne-
peBHsiMU 3 kuJiomerpa. B kakoii Touke joporu u3 A
B B Haji0 nocrpouth 1Koy, YTOOBI CyMMapHOE pac-
CTOSTHUE, MPOXOIMMOE BCEMHM IIKOJIbBHUKAMU, OBLTO Kak
MO>XHO MeHbIIe?

D> 31ech KaXeTcsl CHPaBeJJIMBbIM IOCTPOUTD LIKO-
Jiy 6imke K A, Tak Kak Tam Gosiblie 1KoJibHUKOB. Ho
HACcKoJIbko O/mmke? MHorna npeiaraior nocTpouTsh fie-
PEBHIO B KMJIOMETpe OT A 1 B JIByX oT B (B1BOe 60JTb-
11€ 1KOJbHUKOB — BJIBo€ OJimke 1koJa). Ho ¢ Touku
3pEHMsI TIOCTABJICHHON 3a7aun (CyMMapHOE paccTOSIHUE
KaK MOXXHO MEHbIIE) 3TOT BApPUAHT HE HAMJTYYIUMH —
JIyudllle BCEro MOCTPOUTH HIKOJLY IPSIMO B A.

B 5TOM MOXHO yOeIuThCsl TaK: €CJT PACCTOSIHUS OT
IIKOJIBI 0 A M B paBHBI X U 3 — X COOTBETCTBEHHO, TO
CYMMapHOE PacCTOSIHHE, TIPOXO/IIMOE BCEMHU LIKOJIbHU-
kamu, paBHo 100x +50(3 —x) = 100x 4150 —50x =
= 50x + 150, Tak 4r0 OHO HauMeHbliee (U PaBHO
150 xm), korga x = 0. <

To e caMoe MOXXHO OOBSICHUTB U 0€3 (popMyJ: Ka-
XKJIbIIA METP C/IBUTa IIKOJIBI B CTOPOHY A cokpaliaeT Ha
MeTp yTh Uist 100 LIKOJIBHUKOB U YAJIMHSIET HA METP
nyTh 7151 50 1MKOJILHUKOB, TO €CTh CYyMMAapHBIA MyTh
ymeHblaercst Ha 50 MeTpoB.

MoXHO CcKa3aTh €lE W TaK: pa3IesiM BCEX ITKOJIb-
HHMKOB A TIPOM3BOJILHBIM 00Pa3oM Ha JIBe TPpYIIIbI 1o SO
yesioBek. Eciii Obl BTOpO# Ipymiibl HE ObLIO, TO ObLIO
Obl BCE PaBHO, II¢ CTPOMTDH LIKOJIYy (3aja4a O KOJIOA-



I[e) — a C TOUKU 3PEHHUS BTOPOI TPYIIHI JIyUllle BCEro
cTpouTh €€ B A.

Emé HeckoJIbKO 3ama4

8. Ha npsmoit nanst Toukn A, B u C. W3sBecTHO,
yro AB =5, a otpesok AC mmnnee BC na 1. Haii-
nute aymnbl otpe3koB AC u BC. Moxet Jit Touka B
snexats BHe AC?

9. Ha npsmoii panst Touku A, B u C. UssectHo,
uro AB = 5, a orpesok AC jymmnuee BC B mojitopa
pasa. Haiinure mumnet otpeskoB AC u BC. (Ykaxure
BCE BOBMOXKHOCTH. )

10. Touka B penutr orpe3ok AC B OTHOLICHUU
2 : 1. Touka D nenur orpesok AB B orHomenun 3 : 2.
B xakom orHowenuu aesnur Touka D orpesok AC?

11. Touku C, D u E pensit orpesok AB B orHO-
meunn 1 : 2, 1 : 3 u 1 : 4 coorBercrBeHHO. B kakom
oTHoleHUH Touka D et otpesok CE?

12. Ha cropone AB tpeyroJibHuka ABC B3sita npo-
m3BosTbHAST Touka X . 3ateM Ha ctopoHe AC B3siTa TOU-
ka X', nis koropoit AX = AX'. Tlocie sToro Ha cTo-
pore BC mssta Touka X, mnast kotopoit CX' = CX”
U Tak jajee (CM. pUCYHOK). Jlokaxute, 4yTo HOCJe He-
CKOJIbKMX Pa3 Mbl MONJEM B UCXOJHYIO TOUKy X.

13. llecty MammH egyT Mo Jopore U3 ropojaa A B
ropoJ b. B 1aHHbIA MOMEHT OHM HAXOJSITCSI B Pa3HbIX
TOUKaX JOPOTH, HO M3BECTHO, YTO CyMMapHOE PacCTOsl-
HUe, KOTOpoe Npoexayu (CuuTas oT A) Bce MalllUHBI —
75 KUIOMETPOB, a 10 b ocramoch UM exatb (TOXE B
cymme) 45 xunomerpos. KakoBa mjmHa joporu usz A
B B?
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2. M3mepeHue yrjios

YIJIbl PaBHBI, €CJIM PABHBI UX BEJMUYMHBI.

Ecmm iy OB nemur yron AOC Ha ABe YacTd, TO
yroit AOC pasen cymme ero vacreit AOB u BOC.
(3amucp: LAOC = LAOB + ZBOC).

PaspépuyTblil yroJ (yroj Mexziy ABYMsl [OJIOBU-
HAMU OJHOW NpsIMOii) cunTaercst pasHbiM 180 rpaay-
cam (180°). Ipyrumu cioBamu, rpaayc — 31o 1/180
YacTh pa3BEPHYTOro yria.

[psiMoit yronm — moJIOBUHA Pa3BEPHYTOTO, T.e€.
90°.

YTJIbl, MEHBIIME MPSIMOTO, HA3BIBAIOT OCMPbIMU,
00JIbLIME 1IPSIMOTO — MYNbIMU.

14. Vmeercst IepeBsIHHBIA YTOJIbHUK € yIJIoM B 40°.
Kak noctpouts ¢ ero nomornipio yrou (a) 80°; (6) 160°;
(B) 20°?

> IToctpouts yron B 80° mpocTo — HaAo OTJIO-
SKUTb JIBX/Ibl yroJ no 40°. Jlajblie nojyvarcsl yrjibl
B 120° u B 160° (KOTOpBIIl HAM HYXXEH). 3aMETHM Te-
nepb, uto 20° — 3T0 momosiHenue 160° 10 passép-
HYTOTO yIJ1a, TaK YTO €CJM MBI MPOJIODKUM OTHY W3
cTopoH yria B 160° 3a ero BeplIMHY, TO TOJYyYUM HC-
KOMBIi1 yros B 20°. <

15. OguH u3 4eThIpEX YIJIOB, OOPa3yIOLIMXCS TPU
TepecedeHN [BYX TNpSIMBIX, paBeH 41°. UeMmy paBHBI
TPU OCTaJIbHBIX yIJj1a?

> CoceaHue yIJibl JIONOJIHSIOT yros B 41° 10 pas-
BEPHYTOTrO, KOTOPHI cocTamisieT 180°, mosTomMy OHM
coznepxkar 180° —41° = 139°. B cBoio ouepe/ib, YTOObI
JOTIOJTHATD yroJl B 139° 1o pa3BEpHYTOro, Hy’KeH yroJ
B 180° — 139° = 41°. Takum oOpa3oM, [iBa yIjia U3
Tpéx paBHbl 139°, a onun — 41°. <

16. B Ilapmwxe B TeueHue JOJIOro BPEMEHU Xpa-
HUJICS 3TAJIOH MeTpa (TIOKa MEeTp He CTaJId ONpeeisiTh
yepe3 CKOPOCTb CBEeTa M €JVHMIIbI BPEMEHHU), OIHAKO
STaJIOHa rpajlyca TaM HUKorja He Obuto. Kak BbI qyma-
eTe, nouemy?

10



> CHCL{I/IaJ'[bHOFO OTaJIOHa HE HYXXHO: Jro0ast Tps-
Masd MOXKET CUUTATHCA 3TAaJIOHOM pasB'épHyToro yriaa. <

ITpu nepecedeHnu IByX NPsIMbIX OOPa3ylOTCsl ue-
ThIpe yrja. Ecyin Ba U3 HUX UMEOT OOIIYI0 CTOPOHY,
UX Ha3bIBAIOT CMENCHbIMU, ECJIA HE UMEIOT — 8epmu-
KQITbHbIMU.

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

> Paccyxaem kak B 3ajzaue 15 — Kax/blil u3
ABYX BEPTUKAJIbHBIX YIJIOB JOIIOJIHSACT CMEXHBIN C HU-
MH yTOJI 10 Pa3sBEPHYTOr0, 3HAYUT, OHU PaBHBI. <

18. Ha ckoJibko IpajiycoB MOBOPAYMBAETCS 32 MU-
HYTYy MUHYTHas cTpesika? YacoBasi crpesika?

> 3a yac MUHYTHas CTPEJIKA JAEJIAET LeJIblii 000poT,
3a 1oJryaca oHa nopopaunsaercs Ha 180° (pa3BEpHyThIit
yron). Ilomuaca — 510 30 MUHYT, 3HAYUT, 32 MUHYTY
oHa moBopayuBaeTcsl Ha 1/30 vacth yrma B 180°, To
ecth Ha 180/30 = 6°.

Yacosast crpeJika 3a yac mpoxoaut 1/12 vactb kpy-
ra, TO €CTh JBWXETCs B 12 pa3 MEIJICHHEE MUHYTHOIA.
3a MHUHYTY OHa ToBopadmBaeTcst Ha 0,5°. <

19. Kakoit yron o0pasyloT MHUHYTHasi U 4acoBasi
CTpeJIKU poBHO B 3 yaca 05 munyt?

> 3a [sTh MUHYT, POLICALIMX [1OC/IE 3 4acoB, MU-
HyTHas! cTpeJika nosepuércst Ha 30°. Ho st mpaBuiib-
HOTI'O OTBETA HAJ/I0 Y4eCTb, UYTO IOBEPHETCSI U 4acoBast
crpenka. Ha ckonbko? 3a yac oHa MmoBopavyMBaeTCsl Ha
OJTHO YacoBoe JiesieHue nudepdiara, To €CTh Ha Te e
30°. 3HauMT, 32 5 MUHYT OHa noBepHércs Ha 1/12 jo-
mo ot 30°, To ecth Ha 2,5°. Tenepp JIETKO MOJYyYUTH
OTBET: M3 HaYaJbHOIO yruyia B 90° Hazno Bbruects 30° u
mpubaBUThL 2,5°, momydurest 62,5°. <

20. U3 touku O Boixoast ayuu OA, OB, OC, OD
(eMm. pucyHok). UssectHo, uto LZAOC = ZBOD. [lo-
kaxure, uro ZAOB = ZCOD.

11
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>> Ecim M3 paBHBIX BEJMYMH BBIYECTH OJHO U TO
e — OCTaHyTCs paBHbIE. 3/IeCh TaK U IPOMCXO/IUT: U3
paBHbIx yriioB AOC u BOD Mmbl BbIYuTaEM UX HIEpece-
yenne — yrost BOC. Ocratorcst kak pa3 yrist AOB u
COD. <«
Jlyu, pensnimit yroJi momoJiam, HasbIBaeTCsl €ro
buccekmpucoil.
JBa jyuya (4j ABe NpsIMble), 0Opasylolue Ipsi-
MOW yTr0JI, Ha3bIBAIOT NEPNEHOUKYISAPHbIMIL.

21. JlokaXxuTe, YTO OUCCEKTPUCHI JBYX CMEXHBIX
YIJIOB MEPHEHAMKYJISPHBL. JloKaXkuTe, 9YTo OUCCEKTpH-
CBI IBYX BEPTUKAJILHBIX YTJIOB JISKAT HA OJJHON MPSIMOIA.

> PaccMOTpUM J1Ba CMEXXHBIX YIVIA, KAaX/Iblid U3 KO-
TOPBIX pa3/esIEH OUCCEKTPHCON Ha JIBE€ paBHbIE YaCTH.
Takum oOpa3oM, pa3BEPHYTHI yroJs pasiesiéH Ha ye-
THIPE YaCTU — JIB€ PaBHbIC IIOJIOBUHBI OJHOIO YIJIA U
JIBE PaBHbIE NOJIOBUHBI Apyroro. Ecim U3 >Tux uernl-
PEx uacreit 0CTaBUTh TOJILKO JIBE (110 OJIHOM U3 KaX/10i
Tapbl PaBHBIX), TO OHU COCTaBSIT TOJIOBUHY Pa3BEPHY-
TOI'O YIJIa, TO €CThb NpsIMOii yroul. IlepBast yacTe 3a1a4n
pelleHa.

ITycts Temepb JaHbI JBE NPSIMBbIE, B IEPECEUECHUU
KOTOpBIX MOJlyyaercst 4erelpe yria. Ham Hajno no-
Ka3aTb, YTO OMCCEKTPHUCHI HPOTUBOIOJIOXKHBIX (BEPTH-
KaJIbHBIX) YIJIOB JIEKAT HA OJHOM IPSIMOMA, TO €CTh IIPO-
JIOJDKAIOT ApYr apyra. IIpoBenéM OMcceKTpUCH Beex de-
TBIPEX YIJIOB. MBI y>ke BHUJENHU, YTO COCEJHUE U3 HUX
00pasyloT NpsAMOil yrois. [Ipa NpsIMBIX yrjla B CymMMe
JIAIOT Pa3BEPHYTHINA, TaK YTO MPOTHUBOIOJIOXHBIC OMC-
CEKTPHUCHI JEUCTBUTEJILHO JIE)KAT Ha OJHOM NpsAMOi. <

22. [Iatp s1ydeil, BBIXOASIIKX U3 OJHOI TOUKU, pas-
Pe3aloT IJIOCKOCTh Ha MSITh PaBHbIX YIyioB. Haiiaure
BEJIMUMHY ITUX YIJIOB.

> B cymme 5TM [STb YIVIOB COCTaBJISIIOT IMOJI-
HBIIT KPyr, TO €CTh JIBa Pa3BEPHYTHIX YIJa, TO €CTh
2 x 180° = 360°. Kaxablit U3 HUX COCTaBJISICT OJHY
nsaTyio ot 360°, To ecth 360/5 = 72°.

Orta 3aa4a 1 e€ pelreHne TpebyIoT HEeKOTOPhIX KOMMEHTa-
pueB. [leJio B TOM, YTO pa3sHble yYeOHUKH TeOMETPUN MO-Pa3-
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HOMY TPaKTYIOT MOHSITUE YIj1a. MOXKHO CUMTaTh, 4TO Yroia —
3TO reoMeTpuyeckas (purypa, cocTaBJIeHHasl U3 JBYX JIy4deil.
A MOXHO CYUTaTh, YTO YIOJI — 3TO HE CaMU JIy4Yd, 2 4acTb
TIJIOCKOCTH, MEXIYy HUMM cojepaiiasics. [Ipy TakoM moHU-
MaHWUHU /IBa Jlyya C OOLIEil BEpIIMHON ONpeaesisiioT [Ba yIjia:
OHM I10JIy4al0TCsl, €CJIM CeJIaTh pa3pesbl 0 cropoHam. Oaun
13 3TUX YIJIOB MEHbIe Pa3BEPHYTOro, a JPyroit OOJIbILE.

[Tpu nepBoM noaxofe MakCMMAaJIbHO BO3MOXKHAsl BEJIMUM-
Ha yrjla — 3T0 180° (pa3BEpHyThIA yroJj1), Mpu BTOPOM —
360° (HOMHBIA KpPYr, KOTOPBIA MOXKHO YCJIOBHO CUUTATh JIO-
noJiHeHueM K yriy B 0°).

Kaxkoe oTHouIeHNE 3T0 UMeeT K npeabiayLieit 3a1aue? Bor
KaKoe: ec/I Mbl paspeliaeM yribl 6osslie 180°, To Beé mpo-
cTo — yroJi B 360° pa3spesaH Ha 5 paBHBIX YacTeil, cymMMa
KOTOpBIX paBHA 360°, u T. 1. Ecmm %e Mbl HE XOTUM TOBOPUTH
00 yrnax, 6oypumx 180°, To 3TO paccyk/eHUEe He TOAUTCS U
HAJ0 JieficTBOBaTh 4yThb cjokHee. [IpoBeném kakylo-HUOY/b
npsIMyIO Yepe3 3aaHHyI0 TOYKYy, KOTOpasi pa3fAe/uT JBa W3
MATH yIJI0B Ha yacTU. Beero mosyuutcst 7 yacreil. B cymme
3TU YaCTU JAIOT CTOJIbKO K€, CKOJIbKO HALIHU IISITh YIJIOB (Ka-
K/IBII pa3pe3aHHblil yroJ1 paBeH cymMme AByX ero vacreit). C
JPYTroil CTOPOHBI, 3TH YaCTU CKJI/IbIBAIOTCSI B [IBa Pa3BEPHY-
TBIX yIJ1a, IO3TOMY B cyMMe jatoT 2 X 180°.

23. M3 TOUKM BBIXOASIT YETHIpE JIy4a, [eJIsiiue
IIJIOCKOCTb Ha 4eThipe yria. [Ipu 3ToM okasanoch, 4To
(cuuTasi IPOTUB YACOBOM CTPEJIKM) IEPBbI YroJ pa-
BEH TPeTbeMy, a BTOPOil — uerBépToMy. Jlokaxkure,
YTO JIy4d COCTABJISIIOT JBE HPsIMbIE (IIPOIOJIKAsL JIpYyT
apyra).

> O0O3HAYMM NIEPBBIA ¥ TPETUIi yIJIbl (OHU PaBHBI)
yepes «, a BTopoil u uerBEprhiil — uepes . Torma
a+ 4+ a+ B = 360° 1o ecrp 2a + 25 = 360°,
nostomy 2(a+ ) = 360°, u aa+ S = 180°. A psiiom
HaXoJislecs yriiel, B cymMMe gatomue 180°, cocraBiis-
10T Pa3BEPHYTHIA yroj. <

Emé HecKoJIbKO 3a1a4

24. VmeeTcst IepeBsHHBIIA YTOJIBHYK C yIJIoM B 19°.
Kak nocrpouts ¢ ero nomoiipio yroa B 1°? (Urto Gy-
JIeT, €CJIM OTKJIQAbIBAaTh YroJl B 19°, moka He MoJIyuurcs
HOJIHBI KpPyT?)
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25. IlpsiMoii yroJi paszesieH JByMsl JIydyaMd Ha TpU
yria. Oavn u3 Hux Ha 10° Gouiblile gpyroro u Ha 10°
MeHblle TpeTbero. Haitmure Besmunnbl yrinos. [OTBeT:
30°, 20°, 40°.]

26. [IpsiMoit yroJ pasaesieH IByMsl JydaMu Ha TpU
yraa. OnMuH U3 HUX B [[BA pa3a MEHbIIE JIPYroro U B
TpH pa3a MeHbIlle TpeThero. HaliiuTe BeJIMUNHBI yTIIOB.
[OtBet: 15°, 30°, 45°.]

27. B moJiieHb MAHYTCSI ¥ 4acoBasl CTPEJIKU COBIIA-
sgu. Korjga onu coBnaayt B cienyroumit paz? [OtBet:
Yepes 12/11 ygaca.]

28. CKOJIbKO pa3 B TEUEHHUE CYyTOK YaCcOBasi U MUHYT-
Hast cTpesku coBmanaoT? CKOJBKO pa3 OHM 00pa3yioT
Pa3BEPHYTHIN yroJi? MpsMoit yroJi?

29. Yepes Touky Ha muockoctu rnposesu 10 mpsi-
MBIX, [10CJIE YEro IUIOCKOCTb Pa3pe3au 110 3TUM Hpsi-
MBIM Ha yruibl. JlOKaXuTe, YTO XOTS Obl OJJMH M3 ITUX
yriioB memnbiie 20°. (Beero 20 syueit, 20 yrios no 20°
naiot 400° > 360°.)

30. U3 oxuoit ToukM BbixousiT uerbipe Jjiyua OA,
OB, OC, OD (mepeuncrieHHble TIO YacOBO#l CTpes-
Ke), KOTOpbIE JIJIST IUIOCKOCTh HAa YeThIpe Yriia, TpU
u3 koTopbix TakoBbl: LAOB = 45°, Z/BOC = 90°,
/COD = 105°. Haiiaure yerBéprbiii yron AOD. Haii-
aure yriisl AOC u BOD. [Orser: 120°, 135°, 165°
(ecm OpaThb yroJi, MeHplmit 180°; ecny CKJaJbIBaTh
BOC w COD, to nonyuutcst yron B 195°, Goubiimii
Pa3BEPHYTOIO).]

31. U3 ool Touku nposejeHbl pu Jiyya OA, OB
n OC. UssectHo, uto LZAOB = 10°, Z/BOC = 20°.
Yemy moxeT ObiTh paBeH yrosi AOC? Ykaxute Bce
posMoxkHocTh. [OTtBeT: 10°, 30°.]

32. U3 oxHoO#t TOuKM 11poBe/ieHbl uerbipe Jiyya OA,
OB, OC u OD. Ussectno, utro LZAOB = 10°,
/BOC =20° ZCOD = 40°. YeMy MOXeET ObITh paBeH
yroit AOD? Ykaxure Bce BosmokHoctu. [OtBet: 10°,
30°, 50°, 70°.]
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33. Yron AOB pasen 100°. Jlyu OC mpoBenén
Tak, 4to yroia AOC Ha 10° 6osbie yria BOC. Yemy
pasubl yribl AOC u BOC? (Ykaxute Bce BO3MOX-

Hoctu.) [OtBer: 55°, 45°; npyroit Bapuant — 135°,
125°.]

34. Yron AOB pasen 100°. Jlyu OC mnpoBengn
tak, yro yros AOC B nosropa pasza 0oJibliie yria
BOC. Yemy pasusbl yrist AOC u BOC? (Ykaxure Bce
Bo3MoxHOCTH.) [OTBeT: 60°, 40°; Apyroit BapuaHT —
156°, 104°.]

35. U3 TOYkM IpOBENM YETBIPE Jiyua, JAEJIsIIUX
IUIOCKOCTh Ha YEThIPE yIJla, KOTOPbIE ITPOHYMEPOBAIA
10 4acoBO#l crpedike. JlOKaXUTEe, YTO €CJIM NEPBbId U
TPETUR YIJIbI PaBHbI, TO OUCCEKTPUCHI BTOPOrO U ye-
TBEPTOIO JIEXKAT HA OJAHOM INPSIMOIA.

36. U3 Touku Ha JucTe OyMaru MpoBEJIH YEThIPE JIy-
Ya, JeSIINX MJIOCKOCTh HA YETHIPE yIJia. 3aTeM JIUCT
paspesajii 110 OMUCCeKTpUCAaM ITHUX YIJIOB Ha YeTbipe
YyacTu (KOTOpBIE TOXE SIBJISIOTCST yriiamu). Jlokaxwre,
YTO JIBa U3 TUX YIJOB 00pasyioT B cymme 180°, u /Ba
OCTAJIbHBIX — TOMXE.

37. llpsimoit yron paszienén Ha aBa. Haiiaure yroa
MeX/Ty OMCCEKTpHCAMH TOJTyYHBIIMXCSI YTJIOB.

38. VI3 Oymaru BbIpE3aHO MHOT'O OJIMHAKOBBIX YIJIOB,
BEJIMYMHA KOTOPBIX COCTABJISIET LIEJIOE YUCJIO [PAJyCOB.
W3zBectHO, 4TO 21 TaKoii yroj MOXHO HPUJIOXKUTD JIpyT
K JApYyry, M OHM CLIE HE 3aroJIHST BCEH IJIOCKOCTH,
a 22 yxe He nomMectsTcsl. Haiijure BesMunHy YIJIOB.
[OtBet: 360/21 > x > 360/22; x = 17°.]

39. MoXHO JI1 HApUCOBAThH TPEYTOJLHUK U TOUKY
BHYTpPH HEro, U3 KOTOPOW JIIo0asi CTOPOHA BHJHA IIO[
npsimbiM yrimom? (3 x 90 = 270 < 360.)

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

41. U3 toukn O Ha TUIOCKOCTH BBIXO/ISIT UYETHIPE
ayua OA, OB, OC u OD (uiepeunciieHbl MPOTUB Ya-
coBoii crpeliku). MsBectno, uro cymma yriioB AOB u

15




COD pagna 180°. JlokaxuTe, 4TO OUCCEKTPUCHI YTIIOB
AOC n BOD neprieHAVKYSIPHBI.

42. Kycok Oymaru c npsiMbiM KpPaeM IeperHyJim 1o
TIPSIMOii ¥ CITIOIMIINA (CM. pUcyHOK). Kak Hailtu yros
[, 3Has yron a?

43. Bbl X0TWTE HApPHUCOBATb B TETPALKE IPSIMOIA
yToJI, HO 3a0BUIM YTOJIHUK JioMa. Kak 3To MOXXHO crie-
Jgatp? [OtBeT: B3siTh J1MCTOK Oymaru C MpsIMbIM Kpa-
€M U CJIOKHUTb €ro IOMO0JIaM; €CJIU NPSIMOro Kpasl HET,
MOKHO CHauaJla CJIOKWTh CaM JIMCTOK BJBOE M TOTOM
BYETBEPO. |

44. K040k OyMaru COrnyJiy v CIJIIOLIMAJIN, a IOTOM
Pa3BEpHYJIM M OTMETWJIM JIMHUM CrM0a — 4YETHIPE JIy-
Ya, KOTOpble 00pa3yloT deThlpe yria. Okaszanoch, 4To
JIBa U3 3TUX yIJoB (coceanue) paBHbl 57° u 83°. Yemy
PaBHBI OCTAJIbHBIC [IBA yTJja?
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3. HepaBeHCTBO TpeyroJibHUKa

Ecmm Touka B He nexut Ha otpeske AC, To pac-
crosiuue AC menbliie cymmbl paccrosiiuit AB u BC.

45. JTokaxxute, 4TO B TPEYTOJIbHUKE J1100asi CTOPOHA
MEHBIIIE CyMMBI JIBYX Jpyrux cTopoH. (TpeyrosbHuk —
(urypa u3 Tpéx TOUEK, HE JIeKALIMX HA O/IHOH HPSIMOIA,
COEIMHEHHBIX OTpe3KaMu. TOYKM 3TH Ha3bIBAIOTCS 8ep-
WUHAMU, & OTPE3KA — CMOPOHAMU TPEYTOJIbHUKA. )

> Ha camoM jiesie 3Ta 3aj1a4a BCEro-HaBCEro To-
BTOpsICT MPUBEJEHHOE BbIlle YTBepskaeHUe: eciin A, B
u C — pepumHbl Tpeyrosbiuka, AC — ojiHa U3 ero
cropod, a AB u BC — jBe Jpyrue CTOPOHbI, TO KaK
pa3 u Hajo Jokazars, yto AC < AB + BC. (Touka B
He nexut Ha otpeske AC, Tak xak Toukn A, B u C
HE JIe)KaT Ha OJHON IpsIMOil.) <

IMosromy npusenénnoe Bbilie HepaBeHCTBO (AC <
< AB + BC) tak ¥ Ha3blBalOT — HEpPABeHCME0 mpe-
Y2ObHUKQ.

HepaBeHCTBO TpEyroJibHUKa MOXHO CHOPMYJIUpPO-
Barh 1 Tak: AB + BC > AC, npuuém paBeHCTBO J10-
CTUI'aeTCsl B TOM UM TOJIBKO B TOM Cjlyyae, KOrjia Touka
B nexwur nHa otpeske AC.

46. Paccrosinue AB pasuo 5, a paccrosue BC
paBHO 3. Mosxer s paccrosine AC ObITb paBHO 9?
MoskeT sn paccrostaie AC 6bITh paBHO 1?

> Ha o6a Bompoca OTBET OTpUIIATEsIbHBINA. B mep-
BOM cJydae 3TO HEBO3MOXHO, Tak kak AC He MOXeT
obiTh Gousibiiie AB + BC = 5+ 3 = 8. Bo Bropom
cilyyae JIeJio HEMHOTO CJIOKHEEe, W HaJjI0 HPUMEHHTh
HEPABEHCTBO TPEYTOJIbHUKA K TEM K€ TOUKaM B JPy-
rom nopsiake. Ecim AC = 1, 1O 1OJyuurcsi, 4ro
AC+ CB =3 +1 = 4; mexay TeM AB = 5. Ilo-
qyuaercst, uto AB > AC + CB, 4ero He MOXeT ObITh
(HEpaBEHCTBO TPEYTOJIbHUKA, TOJIHKO TOUKH HeperuMe-
HOBaHbI). <
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47. Ha nnockoctr fanbl yethipe Toukn A, B, C u
D. Nokaxure, utro AD < AB + BC + CD.

> OTO HEPaBEHCTBO MOXXHO ObLIO Obl HA3BIBATL He-
PABEHCMBOM YeMbIPEXY20NbHUKA W TIPOYECTh TaK: CTO-
POHA YETBIPEXYTOJIbHUKA HE MEHbIIE CYMMbI TPEX JIpy-
rux ero cropoH. (Mim rak: jomansiit nyts ABCD He
kopoue 1psimoro AD.) OHO sIBJISIETCS CJIE/ICTBUEM He-
PaBEHCTBA TPEYTOJIbHUKA, U YTOOBI YBUJETb 3TO, JIO-
CTATOYHO MPOBECTU B YETHIPEXYTOJILHUKE JUATOHATIb. B
camoM Jiesie, eciu B cymme AB + BC + CD 3amenurthb
JBa 1epBbIx ciiaraembix Ha AC, TO [0 HEPaBEHCTBY
TPEYIroJIbHUKA CYMMa YMEHBIIUTCsI (MJIM OCTAHETCsI TOM
e, ecim Touka B nexur Ha otpeske AC). Ocraéres
BTOPOi pa3 MPUMEHUTh HEPABEHCTBO TPEYTOJbHUKA U
3amMeTuTh, yto AC + CD > AD.

[loBropum Hawe paccyxzaeHue OoJiee Qopmalib-
Ho. [lo HepaseHctBY Tpeyrosnbuuka, AB + BC >
> AC. llpubasnss k obenm dactsim CD, BuauM, 49TO
AB + BC+ CD > AC + CD. C apyroii CTOPOHBI, 110
HepaBeHCTBY Tpeyrosbhuka AC + CD > AD. <

48. JTokaxxute, 4TO B TPEYTOJIbHUKE J1100asi CTOPOHA
MEHbIIIE [OJIOBUHBI ITepUMeTpa (CyMMbI CTOPOH).

D> 31ech ylI0OHO ODO3HAUUTH CTOPOHBI TPEYIrOJib-
Huka OykBamu a, b u c. Torja nojynepumerp 6yjer
(a+ b+ c)/2 n Ham Ha/I0 JOKA3ATh, UTO CTOPOHA Tpe-
yroJbHYKA (TyCTh @) MEHBIIE, TO €CTh YTO

a+b+c
> )

YnobHee yMHOXUTH 00€ YaCTU HEPABEHCTBA HAa 2 U JI0-
KasblBaThb, 4TO 2a < a + b + ¢. A 5To NOHATHO, IO-
CKOJIBKY @ < b + ¢ 110 HEPaBEHCTBY TPEYroJIbHUKA U
ocraérest J0OABUTH @ K 00EUM 4YacTsM. <

49. Jlokaxxure, 4TO B UETBIPEXYI'OJIHUKE JII00Ast
JIMATOHAJIb MEHblIIEe MOJIOBUHBI MepuMeTpa (CyMMBI de-
TBIPEX CTOPOH).

> IlycTh auaroHasib YeTHIPEXYTOJIbHUKA CO CTOPO-
Hamu a, b, ¢, d paBHa x (cM. pucyHok). OHa pa3ouBaeT
€ro Ha /iBa TPEYroJIbHUKA. 3alMLIEM JIBA HEPABEHCTBA
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ISl STUX TPEYTOJILHUKOB:
x<a+b; x<c+d.

Ecnu ux cnoxurs, nojyuurcst, 4ro 2x < a+ b+c+d.
OcTaéTcs noJeJIMTh 00€e YacTH MOoIoJaM. <]

50. /IByX3BEHHBII IIADHUDP COCTOUT U3 3BEHLEB JJIU-
HOI1 5 ¥ 3 cM, KOHIIBI KOTOPBIX COEIUHEHBI TaK, YTO MO-
TYT BpallaThCsl JPYr OTHOCHUTEJIBHO Jpyra (CM. pUCy-
HOK). Kakoe paccrosiHne (MUHMMaJIbHOE M MAaKCHMAJIb-
HOE) MOXET ObITh MEX/Y JAPYTMMM KOHIIaMU?

> Bompoc MOXHO c(OpPMyJHpOBaTh Tak: B Ka-
KUX HpeJesiaXx MOXKeT MeHsThcst paccrosinue AC, ec-
im AB = 5, BC = 3? HepaBeHCIBO TpeyrosibHUKA
roBoput, yTo AC He MoxeT ObITh Oostbliie AB + BC =
= 543 = 8 cM. DTO 3HAUEHHUE JOCTUTAETCS, €CJIA
touku A, B, C niexxat Ha OJIHOM NPSIMOiL (B YKA3aHHOM
nopsiike). Mrak, makcumasibHoe 3Hadenue AC ecrb 8.
C upyroit croponbl, paccrosiiue AC He MOXeT ObITh
MeHbllle 2, Tak Kak B 3ToM ciydae AC + CB 6b110 6B
MeHbllle 2 + 3 = 5, 4TO MPOTUBOPEUUT HEPABEHCTBY
AC + CB > AB. MunumaisibHoe 3HayeHue AC = 2
nocruraercst, korga C Jiexut Ha orpeske AB. <

HaruisiiHO 9TO MOXHO TOSICHUTH TaK: €CJIM TSIHYTh
3a KOHIIBI IIApHUpA, CTapasich MaKCHMAJbHO Pa3BECTH
UX YT OT Jpyra, TO OH MOJIHOCTBIO PAacKpOETCSI, OT-
pesku AB u BC 6yayT npojospkath Ipyr pyra u pac-
crosiuue AC Oyzer paBHo 8. HanpoTuB, ecjiv Mbl Iibi-
taemcst npuba3uth C K A HACKOJIBKO BO3MOXHO, TO C
Oy/er Ha orpeske AB. Ilpu atom AC Oyuer pasHo 2.

51. Yerbipe joma A, B, C u D pacnoJioxeHbl B
BEPIIMHAX YETBIPEXYTOJIbHUKA (CM. PUCYHOK). [1e HyX-
HO BBIPBITH KoJioziell X, 4TOObl CyMMa pacCTOSIHHN OT
HEro JI0 YeTHIPEX JOMOB ObLIa HaUMEHBILEiH?

> Ecim 3a00THTBCSI TOJIBKO O SKHTEJISIX JOMOB A
n C, 3abbB 00 nHTEpecax xwuteneit B u D, To ontu-
MaJibHbIMU OyayT Toukr X Ha otpeske AC (4 ¢ TOYKU
spenust cymmbl AX + XC oHM Bce OJJMHAKOBO XOPO-
r). AHAJIOTMUYHBIM 00Pa30M, C TOUKU 3PEHUSI CyMMbl
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BX 4+ XD ontuManbHBIMA SIBISIIOTCSI TOYKH OTpe3Ka
BD. Tem cambim Touka nepeceyennss AC u BD sBns-
eTCsI ONTUMAJIBHOM BO BCEX OTHOLICHMSIX: JJIsT He€ obe
cymmbl AX + XC u BX + XD 1puHuUMalor MUHUMAJILHO
BO3MO>KHBIE 3HAUCHMUSI, ¥, CJICJOBATEJILHO, O0Lasi CyM-
ma AX + BX + CX + DX raxke MUHUMAJIbHA. <

52. Buyrtpu rtpeyrosisiuka ABC B3sita Touka D.
Hokaxkwre, uto AD + DC < AB + BC.

> UToObl penTh 3Ty 3a/1a4y, C/eslaeM, Kak roBo-
PAT, O0OnONHUMENbHOEe NOCMpOeHUe: TIPOJOJIKUM OT-
pesok AD 3a Touky D 110 mepecedeHus co CTOPOHON
BC. Hazosém Ttouky nepeceuenusi E. Tenepb Bo3b-
MéM AE + EC B xauecTBe HPOMEXYTOUHOM BEJIMUMHbI
Juist cpashenust. [lyrs A—B—C jumnnee nytn A-E-C,
Benb yuactok E—C y uux obumit, a AB + BE nnun-
Hee AE 10 HepaBeHCTBY TpeyroJibHuKa. [aiiee, mycTh
A-E-C pnunnee nytu A—D—-C, MOCKOJIbKY Y4acTOK
A-D y nux obuwit, a DE + EC > DC. <

53. Jokaxkute, 4TO JJIMHA JIOMAHOM JIMHUU (HEllpe-
PBIBHO JIMHUM, COCTABJICHOM W3 HECKOJILKUX OTPE3KOB)
He MeHblIE PacCTOSHUS MexJy e€ koHnamu. (Takum
00pa3oM, MPsIMOii MyTh BCEr/la KOpoue HENpsIMOoro. )

D> ByaeMm cnpsiMiIsiTh Hall MyTh NOCTENeHHO. Bosb-
MEM KaKOW-TO YYacTOK IyTH U3 JIByX 3BeHbeB PQ u
QR u 3amenum yyactrok P—Q—R na ortpesok P-R.
ITo HepaBEeHCTBY TpeyroJibHUKA IIyTh COKPATUTCS, a KO-
JIMYECTBO 3BEHBEB JIOMAHON yMeHblmtTcst Ha 1. ITocie
HECKOJIBKUX TaKUX COKPALICHUI! MBI U TIOJTyUYUM MPSIMOit
nyTh. <

54. MHOroyroJIbHUK paspesajy 10 NPSIMOil Ha JiBe
vyacTi. JlokaXxuTe, 4TO MEPUMETP KaKJOi U3 YacTeit
MEHbIIE IIEPUMETPA UCXOAHOIO MHOTOYTo/IbHUKA. ([Ipy-
TMMU CJIOBaMU, €CJIM OTpe3aTh OT OyMa’KHOTO MHOIO-
YroJIbHUKA KyCOK, C/eJIaB HPSIMOil pa3pes, TO ero me-
PUMETP YMEHBLIUTCSL. )

> IlepuMeTp KaXJI0il M3 dYacTeil OTIMYAETCS OT
TIOJTHOTO TIEPUMETPA MCXOHOTO MHOTOYTOJIbHUKA TEM,
YTO JIOMAHBbI y4YaCTOK IMyTH 3aMeHEH Ha npsiMoil. Ot
9TOrO HEPUMETP MOXKET TOJBKO YMEHBIIATHCS. <
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Orta 3a/1aua TpeOyeT HEKOTOPOTro MosiCHeHus. Booo-
1Ie TOBOPSL, IPsIMast MOXET J€JIUTh MHOTOYI'OJIHUK He
Ha [IB€ YacTH, a Ha TPU WU Jaxe Oosblie (CM. PUCY-
HOK). Takue MHOIOYroJIbHUKM Ha3bIBAlOT HEGbINYKIlbl-
mu. Ho u B 3TOM Cilyuae nepumerp Kax 106l 4actu (1o
TEM K€ IIPUYMHAM) HE OOJIbLIEC IIEPUMETPA UCXOAHOIO
MHOI'OyTOJIbHUKA.

MoXHO NO-pasHOMY OOBSICHSITb, YTO TAaKOE Bbl-
MyKJIblii MHOTOYTOJIbHUK. BOT HECKOJIbKO BapUaHTOB:
MHOI'OYT'OJIbHUK BbIIYKJIbIH, €CJIU

® BCSIKMIT OTPE30K, COSMHSIIONINI [BE TOUKM BHY-

TPU MHOTOYTOJIbHUKA, LIEJIUKOM JISKUT B HEM;
® MHOTOYTOJIbHUK JIEXKUT 0 OJHY CTOPOHY OT
J11000i1 NIPSIMO#A, TPOBE/IEHHOI TI0 €r0 CTOPOHE;
e Bce yIJibl B HEM MeHbliue 180°;
® Cro MOXHO BBIpe3aTh M3 Oymaru, paspesas eé
O TPSIMBIM.

WHTYWUTHBHO $ICHO, YTO BCE 3TU CBOICTBA OIHUCHI-
BalOT OJIHM U T€ € MHOTOYI'OJIbHUKUA (KaK TOBOPSIT
MATEeMATUKU, IKGUBAJICHMHbI), HO CTPOro JOKa3aThb
910 (U Jaxke chOpMyJIMPOBATh) COBCEM HE IPOCTO.

55. OauH BBINYKIIBIA MHOTOYTOJIbHUK JIEKUT BHY-
TpU Apyroro. JIokaxkuTe, 4TO MEPUMETP BHYTPEHHETO
MHOTOYT'OJIbHUKA MEHbIIIE ITepUMeTPa BHEIIHETO.

> BHyTpeHHMII MHOTOYTOJIbHMK MOXHO BBIPE3aTh
13 BHEIIHETO, MPOBOJIS pa3pesbl o cTopoHaM. Kaxblit
U3 TaKUX Pa3pe3oB OTPE3aeT OT OCTAIOIIErocsi MHOIO-
YrojbHUKa KyCOK MU (Kak Mbl BUJEJU B 3ajadye 54)
YMEHbBIIAET [IEPUMETP, [IOKA B UTOI'E HE TIOJYUUTCSI BHY-
TPEHHUI MHOTOYTOJIbHUK. <]

Emé HeckoJIbKO 3a1a4

56. MoxxeT /11 B TpEyTroJIbHUKE CTOPOHA OBbITh BABOE
0oJblile JIPYroil CTOPOHBI M BJIBO€ MEHbIIE TPETbeil?
[OTtBeT: x/2 + x < 2x, HET.]

57. TpéEx3BeHHBII1 LIAPHUP COCTOUT U3 3BEHBEB M-
HoOit 2, 5 u 8 cM. Kakoe paccrosinue (MUHHUMAaJIbHOE

A MaKCUMQJIbHOE) MOXET ObITb MEX/y €ro KOHIIaMH?
[OtBet: 1, 15.]
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58. Jlokaxute, 4TO B YETHIPEXTOJNILHUKE CyMMa JMa-
TOHAJIE}l MeHblIE NepUMeTpa (CyMMBI CTOPOH).

59. Buyrtpu rtpeyrojibuuka ABC B3sita Touka X.
Hokaxwute, uyto cymma paccrostauii XA + XB + XC
He MEHbIIIe [TOJIOBHHBI NepiMeTpa TpeyrosibHuka. (Boc-
noJib3yiirech HepaBeHctBom XA + XB > AB u anao-
TUYHBIMH. )

60. OQuH BBIIYKJIBIA YETBIPEXYTOJILHUK HAXOAUT-
csl BHYTpU Apyroro. MoxeT Jii cyMMa jauaroHaseit
BHYTPEHHEI'0 YETBIPEXYTOJIbHUKA OBITh OOJIBIIE CyM-
Mbl JIMArOHAJIEN BHELIHEr0? <M0)K6T, 0COOEHHO €ecJii
y BHEIIHEro OJHAa JWaroHajlb JJIMHHAS, a Jpyras —
KOPOTKAsl.)

61. YTBepx/JeHUe 3aJaud 52 SBISIETCS HPOCTBIM
ciectBueM 3agaun 54. Touemy? (MeHblmii Tpeyrosb-
HUK MOXHO IOJIyUUTh U3 OOJIBILIETO0, OTPE3aB KYCOK
JBAXK/IBL. )

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

63. MoxeT Jiu mpsiMasi MEpPeceKkaTh BCE CTOPOHBI
HEBBIIYKJIOro S-yrosbhuka? (HeT: Mbl He MOXEM IISITh
pa3 nepeiTy NpsIMyIo KaHaBy W BEPHYTHCSI B UCXOJHYIO
TOUKY. )

64. [IBe yepenaxu, Beaylast ¥ BefoMasi, MOJ3YT IO
riockoctr U3 A B B. OHuM 110J13yT 110 ouepe/in: cHavyasa
Be/lyllast 11poIoJ13aeT KaKOe-TO PACCTOSIHUE, 110TOM Be-
JloMast IPOIIOJI3AET KAKOE-TO PACCTOSIHUE IO NPSIMO B
CTOPOHY BeJlyllelt, TOTOM Be/ylllasi CHOBA MOJI3ET Ky/ia-
TO, 3aT€M BelOMasl MOJI3ET B CTOPOHY BelylIel, U TaK
najiee. Hakonerr, o0e onu nonosizaior 1o B. ITokaxure,
YTO Be/IOMAsl Yeperiaxa MporoJisia He 0OJIble, YeM Be-
aymas. (Bequuwmba (IyTh mepBoil yepemaxu) — (MyTh
BTOPOI1 uepenaxu) — (PacCTOSIHUE MEX/TY UepernaxaMu)
MOXET TOJIbKO YBEJMYMBATHCS. )

YTBepkaeHue 3Toi 3a1a4uu chopMyJpoBall (0e3 JoKasza-
TeJiberBa) Tosicroit («BoitHa u Mup», ToM 4): «...e1lE apyras
TIpU4rHa MpEICTaBJIAIACh KyTySOBy JUTS 3aMEIJICHUST IBUYKE-
HUSI BOWICK U [IJ1s1 BBDKUIQHUSI. ]_[CIIL Pycckux BOICK ObLJIa —
caenoBanue 3a (ppaninysamu. [lyts ¢paHily30B ObLT HemsBe-
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CTeH, ¥ TMOTOMY, 4eM OJIKe CJIe/IOBAJM HalllM BOICKA 110 Tisl-
TaM (ppaHIly30B, TeM OOJIblile OHU MPOXOIMJIM PACCTOSHYISL.
Tosbko clieyss B HEKOTOPOM PacCTOSIHUM, MOXKHO OBUIO IO
KpaTuaifllieMy ITyTH Tepepe3blBaTh 3Ur3ar, KOTopble Jesanu

(ppaniLysbL.»

65. 1o oiHy CTOpOHY OT IPSIMOIT PaCHOJIOXKEHBI JIBE
Toukd A 1 B Ha pasHbIX paccTosiHusx oT He€. Kak Haii-
TH HA NPSIMO TOYKY X, JIJIs KOTOPOI Pa3sHOCTb MEXY
PACCTOSIHUSIMU 10 DTUX JBYX TOUEK MAKCUMaJibHA?
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4. PaBHble puUrypsl

HBe reomerpuyeckue ¢GUrypbl (TpeyroJbHUKH,
YETHIPEXYTOJIBHUKU U JIP.) CUUTAIOTCSI PABHbIMU, €C-
JI1 OHM UMEIOT OJIMHAKOBYIO (pOPMY U pasMep, TO €CTb
€CJI OHU MOT'YT OBbITh COBMELIEHBI JIPYT C IPYrOM Ha-
JoxenueM. [lpu sToM (urypy paspelaercs nepeBo-
paumBaTh, TaK 4TO, Harmpumep, OykBbl R u 9 cunta-
10TCSI PaBHBIMHU.

66. YT0JIOK, COCTABJICHHBIH M3 3 KBAaJPaTOB, MOX-
HO paspesartb Ha 2, 3 u Ha 4 pasHble yactu. Kak 310
caenaTh?

> Ha aBe paBHbIe yacTW paspesarh JIErKo: J10CTa-
TOUHO COEUHWUThL YIJbl (CM. pucyHok). Emé mporue
paspesaTh Ha TP paBHbIC YaCTH — Ha TPH KBaJpaTHKa.

Cro)xHee paspesaTh YroJIOK Ha 4 paBHBIE YacTH, HO
1 3TO BO3MOXKHO: IIOJIYYUTCsl YETBIPE YTOJIKa IIOMEHBLIE
(cMm. pucyHok). <

JlBe purypsl, paBHbIE TPEThEH, PaBHBI MEX]Y CO-

H 0oii.

67. Kak ¢ moMOIIbIO ATOTO CBOMCTBA MTPOBEPHUTH Pa-
BEHCTBO (pUryp Ha JIByX PUCYHKaX B KHMXKKE (HE BbIpe-
3ast (PUTYp U3 KHUKKNU)?

> CpucoBaTh OJIMH PUCYHOK Ha NPO3PAYHYIO IJIEH-
Ky (KaJIbKy) U CPaBHUTb C JPYyTUM. <

68. Pa3zpexbTe TPEyroJIbHUK Ha PUCYHKe Ha 4 paB-
HBIX TPEYTOJIbHUKA.

> JlocTaTOYHO COEAMHUTL MEXLy COOO CepeMHbI
€ro CropoH. <

69. PaspexxbTe KBaJpaT Ha PUCYHKE HA YETBIPE PaB-
HBIC YACTH TaK, YTOOBI KaXK7asi M3 HMUX COzep)Kaja Io
OZIHOMY 3allITPUXOBAHHOMY KBaJIPaTHKY .

> CM. puCyHOK. <
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Ewé HeckoJIbKO 3aJa4

70. PazpexbTe (purypy Ha puCyHKE Ha JIB€ paBHbIE
yacTu. A Kak paspesaTh e€ Ha TpU paBHble yacTu? (JIu-
HUM paspe3a He 00s13aHbl IPOXOAUTD 110 CTOPOHAM KJIe-
TOK.)

71. CuUMBOJI UHb-SIH COCTOUT U3 JIByX PaBHbIX (pu-
ryp — OeJioii 1 4€épHOil. BMecTe oHM 00pasyloT Kpyr.
Kak paspesars opHy u3 3tux (Uryp Ha 7 paBHBIX Ya-
creit? (Ecsi BB Joraiamick, Kak 3TO CIeaaTh, TO JErKo
paspexeTre e€ Ha JIloOoe YUCJIO PaBHbIX YaCTel.)

72. HekoTopsle (pUTrypbl MOXKHO MOJIOXUTh Ha CBOE .
MECTO HECKOJIbKUMH CIIOCOOaMM (HAIlpuMep, TPEYTOJIb- & %
HUK Ha puUC. (a) MOXHO OCTaBUTb KaK €CTb, a MOX- () (b) (C)
HO IIOBEPHYTb BOKPYT' BEPTUKAJIbHOM OCH — BCETO JBa
criocoba), HEKOTOpble — TOJbKO omHMM (b). Ckoub- % @

KUMH CHIOCOOAMM MOXKHO I10JIOKUTb HA MECTO (PUIypbl o © M
pucyHkoB (c), (d), (e), (f)?

73. KBagpar MOXHO pa3pe3arh Ha JBE PaBHbIC Ya-
CTH MHOTMMH crocobamu. [IBa criocoda MoKa3aHbI Ha
PHCYHKe (110 JMaroHaJIi U 10 JINHAY, COEUHSIONIEH ce-
PEIVHBI IPOTHUBOIIOJIOXKHBIX CTOPOH). MOXXHO Ji pas-
pe3aTh KBaJpaT Ha JIBE PaBHBIC YaCTH NIPSIMOii, HE IIPO-

XOZSIIIEN Yepe3 ero BepLIMHBI? %
74. TIpoBeuTe Ha PUCYHKE IIPSIMYIO, KOTOpasi pas- % I
JIEJIUT Ha JIBE PaBHBIE YaCTH M KBAJPAT, U KPyT.

75. Paspexbre Gurypy Ha puCyHKe Ha [[B€ paBHbIE
YacTu.
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5. Ilpu3HaKk#u paBeHCTBa
TPEYroJIbHUKOB

B paBHBIX TPEyroIbHUKaX pPaBHbI (COOTBETCTBEH-
HbIE) CTOPOHBI U YIVIBL

UToGB! YOEAUTHCSI B PABEHCTBE ABYX TPEYTOJIBHH-
KOB, HE HAJI0 CBEpSITh 8Ce CTOPOHBI U YTJIbI — MOX-
HO BOCIIOJIb30BAThCS OTHUM M3 NPU3HAKO8 PABEHCMEA
mpey20MbHUKOS.

Ilepsviii npusHax: no 08ym cmopoHam u yaiy
meoncdy numu. Tpeyromvuukun ABC u Ay Bi G pas-
Hbl, ecsiu AB = A1B;, AC = A;Ci, u L/BAC =
= ZBl A] C1 .

Bmopoii npusnak: no cmopone u npumsikaOwuMm
K Heii 08ym yenam. Tpeyroavuuku ABC u A;BiG
paBHbl, eciu AB = A By, LA= /LA, /B = ZB.

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

Ha pucynkax mokasaHbl T€ 3J€MEHTHI TPEYTOJIbHU-
Ka (CTOPOHBI U YIJIbI), KOTOPBIE HY)XHO CBEPSITh, YTOOBI
BOCIIOJIB30BAThCSI TUMH [PU3HAKAMU PAaBEHCTBA Tpe-
YT OJILHAKOB.

HarsisiiHoe OObBsICHEHHE, MOYEMY ST TPU3HAKHM BEPHBI,
COBCEM IIPOCTO /sl IEPBOIO U BTOPOIO PU3HAKOB U HEMHOTO
CJIOXKHEE JUJISI TPETHEro.

Ilepewiit npusnak. Tlo npeanojoxenuo yrisl A u A,
paBHbl. COBMECTUM HX JIPYI C [PYrOM TaK, YTOObI OTPE30K
AB nowéin Boss AyBy, a AC — Bnoss Ap Cy. Tlockosibky
AB = A|B;, 10 Touku B u B; mpu TakoM HaJIOKCHHH CO-
BrayT. AHajsornuHo Toukd C u C) Toxe COBIAAYT. 3HAYMT,
BCE TPU BEPLIMHBI TPEYIOJIbHUKOB COBMECTSITCSI.

Bmopoii npusuax. Hanosxxum ctopony AB Ha paBHYIO eit
cropony A; By, npuuém Tak, 4To0bl TOUKA A HAJIOXKIIACH HA
Ay, Touka B wmanoxkwuiiace Ha By, a toukn C u C; okazaiuch
o ofHy cropoHy ot AB. Toria B cujly paBEeHCTBa YIVIOB
A u A, npsimasi AB nanoxurcst Ha A; B;. Tlo aHajorn4ubm
npuunHaM nipsimast CB wanoxkurest Ha Cy By. 3Haumr, Touka
B, B kotopoii niepecekatorcst psimbie AB u CB, Hanoxurcst
Ha TOYKY Bj, U TPEyroJIbHUKM COBMECTSITCSI.
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Jlnst mpemve2o npusHaka HaM TIOHAJOOUTCS BCIIOMO-
raTeJIbHOE 3aMeyaHue: eCJId B TPEyroJIbHHUKE JBE CTOPOHBI
PaBHBI, TO U INPOTHBOJIEKAIME MM YIVIbl paBHbl. (Takoil
TPEYroJIbHUK Ha3bIBAIOT pagHobedpenHbiM.) B camoM nerne,
nycts B Tpeyrosibiuke ABC cropount AB u AC paBHblL.
[lepeBepHEM €ro Tak, 4ToObl TOuKa A HaJIOXUJACh Ha Ce-
0s1, HO cTopoHa AB mouuta no AC u Hao6opoT. TlockosbKy
AB = AC, 10 Touka B nanoxurcs Ha Touky C 1 Ha0OOpOT.
3Haunt, yroj B coBmecrurces ¢ yriiom C, TO €CTh OHM PaBHBI.

Temnepb yske MOXKHO TEpeiTH K TpeTbeMy MpH3HAKY pa-
BEHCTBa TpeyrosibHUkoB. [IpunoskuM Tpeyrosbhuku ABC u
Ay B, G npyr x npyry croponamu AB u Ay By Ttax, uroosl C
n C; oka3zaymch 1o pasHble cTopoHsl. Tpeyromsuuku ACC; n
BCC, paBHOGeIpEHHBIE, TTO3TOMY OAMHAKOBO O0O3HAUCHHBIC
Ha PUCYHKE YIJibl paBHbl. CJIOKMB KX, 1OJIy4uM, uto yrisl C
u C; paBHBI, OCTAaETCsl BOCIIOJIB30BAThCSI TIEPBBIM PU3HAKOM.

OTH OODBSICHEHUs] He SIBJISIOTCSI «CTPOTHM JOKa3aTeJlb-
CTBOMY, KaK I'OBOPSIT MATEMATHKK, HO TEM HE MEHEE JIOBOJILHO
yOeIuTesbHbI.

76. B 4eThIpEXyrobHUKE TOYKA MICPECEUCHHUS [Tva-
TOHAJIEH AEIUT KaXaylo W3 HuX nonosam. Jokaxwure,
YTO MPOTUBOMOJIOKHBIE CTOPOHBI ITOT'O YETHIPEXYTOJIb-
HHKa paBHbI.

> [lyctb ABCD — naHHBIA 4eThIPEXYTOJIbHUK, a
O — Touka mepeceveHusl ero Juarosasueil. OTMmerum
Ha PUCYHKE Hapbl PaBHBIX [0 YCJIOBUIO OTPE3KOB —
OJHy Tapy OAWHAPHON 4EPTOUKON, APYTyl0 — JBOM-
Hoil. Kpome Toro, oTMeTMM BepTHKaJbHBIE (M, CIEN0-
BaTesibHO, paBHble) yriibl AOB u COD. Tenepb ectb
BCE YCJIOBUSI ISl IIPUMEHEHUS NIEPBOTO IPH3HAKA pa-
BeHCTBa K TpeyroJibiikam AOB u COD (j8e cropoHsb!
u yros mMexjay Humu). W3 paBeHCTBA 3TUX TPEYIOJib-
HUKOB 3akmiodaeM, uto AB = CD. PaccmoTtpeB aBa
JPYTUX TpeyrojibHUKa (Kakux?), aHaJIOTMYHBIM OOpa-
30M yoexaaemest, uro BC = AD. <

77. Ha npopoJokeHun croponsl AB TpeyroJibHuka
ABC 3a Touky A B3sita Touka D, npnmuém AD = AB.
Ha npopomxenuu cropoust AC tpeyrosbauka ABC 3a
Touky A B3srta Touka E, npuuém AE = AC. Haiinure
paccrostiue Mexy toukamu D u E, ecim BC = 5.
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> Dra 3aj1a4a pelniaeTcst MOYTH TaK ke, KaK Mpe/bl-
aymast. [lo ycnosmio B Tpeyromsaukax ABC u ADE (B
KOTOPOM HaJIo MpoBeCTU elié¢ cTopoHy ED) paBHbI 1O
aBe croponbl: AB = AD, AC = AE. Yt BAC u
DAE siBiisiioTcst BEpTUKQJILHBIMU, U [IOTOMY TOXE PaB-
Hbl. [1o 11epBoMy 1pU3HAKY paBHbI M TPEYI'OJIbLHUKH, TaK
yro ED = BC =5. <

78. B tpeyromsauke ABC mennana AM (oTpesok,
coeuHsONMi BepimHy A ¢ cepequHoit M CTOPOHbI
BC), nponoykena 3a Touky M Ha pacCToOsiHUE, paB-
Hoe AM. Haifjiute paccTosiHue OT MOJYyYEHHON TOYKU
Jo touek B u C, ecim cropount AB u AC pasHbl co-
OTBETCTBEHHO 5 U 4.

> Ilycrs N — KoHell 1POJOJDKEHHON Me/iMaHbl,
Tak yro N JexuT Ha mpomovkenmn AM 3a Tou-
ky M u AM = MN. Torja B 4eThIpEXyroJibHUKE
ABNC puaroHasii JeJisiTCsl TOYKOU TEPECEUEHUs! Mo-
[0JIaM, TaK YTO MOXHO COCJIATbCSl HAa Y)K€ PELIEHHYIO
32/1a4y M YBWJIETb, YTO IIPOTHUBOIIOJIOXKHBIE CTOPOHbI
YeTHIPEXYTOJIbHIKA paBHBI, To ecTh NB = AC = 4,
NC=AB=5.<

79. Jlokaxxute, 4T0 B IPOU3BOJLHOM TPEYTOJIbHUKE

ABC menuana AM He NPEBOCXOIUT TIOJIyCYMMbI CTO-
pou AB u AC.

>> Ham Hajo /0ka3aThb, YTO YBOCHHASI MEJMaHA He
mpeBocxoaut cymmbl AB 4+ AC. B npepiiyiieit 3a/iaue
Kak pa3 Obuia 1ocTpoeHa yjBoeHHasi mejuana AN, Ko-
Topast OpuTa CTOpOHOI TpeyroarHuka ABN, nBe apy-
rue croponsl kotToporo AB u BN = AC. Ocraérest
COCJIATBCS] HA HEPAaBEHCTBO TPEYTOJbHUKA. <

80. Tlosb3ysich NMEPBbIM IPU3HAKOM PaBEHCTBA Tpe-
YTOJIBHUKOB, JIOKQKUTE, YTO B JIBYX PaBHBIX TPEYTOJIb-
HHKaX ME/IMaHBI, IPOBEICHHBIC K COOTBETCTBEHHBIM CTO-
pOHaM, pPaBHbI.

> Mycrs ABC n A’B'C’ — 51 TpeyroJibHuKn
(paBHBIE CTOPOHBI M YTJIbI 00O3HAUYEHBI OMHAKOBBHIMU
oyksamn), AM u A’M' — nipoBes€HHbIE B HAX ME/TH-
anbl (Tak yto M — cepenuna BC, a M’ — cepenuna
B’ C"). ocmorpum Ha tpeyrosbaukd ABM v A’B'M'.
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B nux pasubl yriisl B u B’, cropoust AB u A'B’, a Tak-
e croporsl BM i B'M’ (kak 10JIOBUHBI PaBHBIX CTO-
pon BC u B'C’). TloatoMy 5T TpeyroJibHUKH PaBHbI
10 IIePBOMY NPHU3HAKY, U COOTBETCTBEHHbIE CTOPOHBI (B
TOM YHCJIE T€, KOTOPBIE SIBJISIIOTCSI MEMAHAMM) PABHBI.
3aMeTHM, YTO MbI C TEM K€ YCIIEXOM MOIJIM Obl MC-
nosib30BaTh Tpeyrosbiauku AMC u A’M'C'. <

81. TloJib3ysiCb BTOpPBIM IIPU3HAKOM PABEHCTBA TpeE-
YTOJILHUKOB, JOKAXHTE, YTO B JIBYX PaBHBIX TPEYTOJIb-
HHMKaX OMCCEKTPHCHI, JENSIINE COOTBETCTBEHHbIC YTJTBI
TIOTIOJIaM, PaBHBI.

> (B 3amaue uA€r peub, KOHEUHO, 00 OTpe3Kax
OUCCEKTPUC 10 MPOTUBOIOJIOXKHOH cTOpoHbI.) [lycTh
AD u A'D" — takue otpesku. Criefyst pellieHuIo Tpe-
ABIYIIEN 3a/1a4M, PacCMOTPUM TpeyroJbuuku ABD u
A'B'D’ — B nux pasubl croponbl AB u A’B’, a Tak-
e yriabl B u B'. Kpome Ttoro, yroa DAB pasen yriy
D'A’B’, 1ax kak OHM COCTABJISIIOT IOJOBUHbI PABHBIX
yrioB CAB u C' A’ B'. OctaéTest BOCMOIb30BaThCSI BTO-
PbIM MPU3HAKOM PABEHCTBA TPEYTOJbHUKOB. <]

82. B ueTbIpEXyrosibHUKE MPOTUBOIIOJIOXKHBIE CTO-
POHBI TIONAPHO PAaBHBL. JIOKAKUTE, YTO MPOTUBOMOJIOX-
HBle YIJIbI B HEM paBHBL (Takwe YeThIpEXYTOJHHIKU
Ha3bIBAIOTCSl NAPAJIEN02PAMMAMU U MBI K HUM ellé
BEpHEMCSI).

> Iycrs ABCD — rakoit yersipéyroJibHuk. [Ipo-
BenéM B HEM auaroHasb, Hampumep, AC. OHa paso-
ObéT ero Ha jasa tpeyrojibHuka ABC u ADC, x xo-
TOPHIM MOXXHO MPUMEHHUTH TPETHil TMPU3HAK PaBEHCTBA
TpeyrosibiukoB — cropona AC y Hux oOiias, a jBe
JIpYrue 1apbl CTOPOH PaBHbI 110 YCJIOBMIO. 3HAUUT, PaB-
HBI U BCE YTUIBI, B YaCTHOCTH, U yIibl B n D.

AmnHasornyHoe paccykaeHue (C KaKUMH Tpeyrojib-
HUKAMU?) TOKa3biBaeT, 4To yribl A u C paBHbL. <

83. Tpu Oasku coejmHEHbl OOJTAMU 110 KOHLIAM
(cM. pucyHok). [TosyyeHHast KOHCTPYKIUS OYAET SKECT-
KO, XOTsI BOKPYT OOJITOB OaJIKM MOTYT IIPOBOPaYMBATh-
cst. Kakoil mpusHaK paBeHCTBAa TPEYTOJILHUKOB SIBJISIET-
Csl TOMY IPUYNHOMN?
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D> Bajky SBJSIOTCS CTOPOHAMU TPEYTOJbHUKAMY,
a OOJITBI — €ro yriamu. Bo3MOXXHOCTb BpallicHHSI B
TOUKaX KPEIJIEHUs] O3HAYAET, YTO YIJIbI TPEYroJIbHUAKA
HE (PUKCHPOBAHBI. 3aTO JJIMHBI CTOPOH — PAacCTOSIHUS
MEX/y OTBEPCTUSIMU B 0aJIKaX — MEHSIThCSI HE MOTYT,
U TPETUI NPU3HAK PABEHCTBA TPEYI'OJILHUKOB I'aPAHTH-
PYET, UTO YIJILI TOXKE MEHAThCA HE MOTYT. <

84. BepHo sin Takoe yTBEPKICHME: €CJM B JBYX
yetbipéxyrobaukax ABCD u A'B'C'D’ cootsetcTBy-
fomue cropoubl paBubl (AB = A’B’, BC = B'C' n
T.J.), TO YETbIPEXYTOJIbHUKY PaBHbI?

> BcrioMuHast npebIayIyo 3a1aqy, MOKHO cop-
MYJIAPOBAaTh BOIPOC TaK: OyJET JIM KECTKMM LIAPHUP-
HBII 4eThIpEXYrosibHUK? Cpasy SICHO, UTO HET — B3sIB-
IIMCh PYKAMHM 32 ITPOTUBOIIOJIOKHBIE BEPUIMHBI, MOXHO
CIIBUraTh UX M pa3/BUrath. Ha pucyHke IOKa3aHBI J1Ba
TIOJIOKEHUSI LIAPHUPOB — [IBAa PAa3JIMYHBIX YETBIPEX-
YTOJIbHAKA C COOTBETCTBEHHO PAaBHLIMU CTOPOHAaMHU. <

Bce Tpu mpusHaKa paBeHCTBa TPEYTOJILHUKOB HMe-
10T OZIUH M TOT K€ OOIWii BU/I: TPEYTOJLHUK OIpere-
JIsIeTCSl HEKOTOPBIMUA TPEMS DJIEMEHTaMH OJJHO3HAYHO.
(B nepBom IpHM3HAKe JTO [BE CTOPOHLI U YIOJ MEX-
Jy HUMH, BO BTOPOM — CTOpPOHA ¥ JBa TPUJIETAIOIINX
yIia, B TpeTheM — TpH CTOpoHBl.) He criemyer my-
MaTh, OJIHAKO, UTO STH TPU DJIEMEHTA MOTYT OBITH JIFO-
OobiMu. Hampumep, Mbl yBUIVM JaJibliie, YTO TPU yIJa
HE OINPE/CISIIOT TPEYIOJIbHUK OJIHO3HAYHO — ObIBAIOT
TPEYI'OJIbHUKK OJIMHAKOBOM (DOPMbI, HO Pa3HOI'O pa3me-
pa (cM. pucyHOK). Takue TpeyroJbHUKM Ha3bIBAIOT NO-
O00OHbIMU, I MBI K HUM €IlE BepHEMCS.

Bosnee xuTphili mpuMep, Koraa TPEyroJibHUK He
OIIpEZEIISETCS TPEMS DJIEMEHTaMU, TaET CJIeTyIonIas 3a-
Jlava:

85. Ilpusemure npumep TpeyrosibhukoB ABC un
A]Bl C], B KOTOPbIX AB = AlBls AC = Al C],
ZABC = ZA;B (i, HO KOTOpBIE TEM HE MeHee He
PABHBI.

OTa 3a/1a4a TIOKa3bIBacT, YTO B MPU3HAKE PABECHCTBA
TPEYTOJILHAKOB IO IBYM CTOPOHAM U YIJIy MEXAY HE-
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MI» HEJIb3sl MPOITyCTUTH CJIOBA M@JIC()y Humu: €Clin
PaBHBI YIUIBI, IPOTUBOJIC)KAIIME NBYM PaBHBIM CTOPO-
HaM, 3TO HE I'apaHTUPYET paBCHCTBA TPECYI'OJIbHUKOB.

>> HapucyeM octpblit yroJ ¢ Bepumnoit B. Ha on-
HOI CTOpOHE BO3bMEM KakyIo-HUOY b Touky A. Ha apy-
TOii CTOPOHE C MOMOIIBIO IUPKYJISl HAWAEM JBE TOUYKU
C u () na paBHom paccrosituu ot A. Tora TpeyroJib-
Huku ABC u ABC; GynyT uckoMbiMu. <

Ewmé HecKoJibKO 3ajau

86. JluaroHaJb I€UT BBITYKJIBIA YETHIPEXYTOJILHUK
HA JIBA PaBHBIX TPEYrOJIbHUKA. JIOKaXUTE, UTO Apyras
JIMaroHaJb JIEJUT YeThIPEXYTOBHUK JINOO HA /IBA paB-
HBIX TPEYTOJIbHMKA, JIMOO Ha JBa paBHOOEIPEHHBIX Tpe-
YTOJIBHUKA.

87. B uernipéxyrompanke ABCD mpoBenena aua-
rorasib AC. OKka3ajioch, YTO «HAKPECT JIEKAIHE» yT-
Jipl Opu 3ToM amaroHaiu pasHbl: /BAC = ZACD,
/CAD = ZACB. [lokaxute, 4TO [IPOTUBOIOJIOKHbIC
CTOPOHBI YETHIPEXYTOJbHUKA PABHBI.
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6. PaBHOOeJpeHHbIE TPEYrOJIbHUKH

TpeyronbHUK Ha3bIBAIOT PABHODEOPEHHbIM, €CIU
JIB€ €r0 CTOPOHBI PaBHBI. DT PaBHbIE CTOPOHBI HA3bl-
BAalOT OOKOBbIMU CMOPOHAMU TPEYroJIbHUKA, a Tpe-
TbIO CTOPOHY — €I'0 OCHOBAHUEM.

CJ10Ba «OCHOBaHUE» U «OOKOBBIC CTOPOHbBI» CO3/AIOT
BIIEUATJICHUE, YTO OCHOBAHUE [JOJIXKHO ObITh 00513aTEJIb-
HO HIDKHEN (Ha PHUCYHKE) CTOPOHOM TpEyroJIbHUKA, a
GOKOBbIE CTOPOHBI [IOJDKHBI ObITH clieBa U cripaBa. Ho
MaTeMATUYECKUE TEPMUHBI, B3SIThIE U3 OOBIYHOTO SI3bIKA,
YaCTO MEHSIIOT CMBIC]I, M O3HAYAIOT TOJIHKO TO, YTO Ha-
[KMCAHO B OIpe/ieieHnH (a COBCEM HE TO, YTO IIOHMMAET
TIOJT STUM HOPMAJIBHBIIA YeJIOBEK B OOBIYHOM KU3HM). B
JIAHHOM CcJlydae TpeOyeTcs JIMIIb PaBEHCTBO OOKOBBIX
CTOPOH, TAK YTO OCHOBAHHE BIIOJIHE MOXET ObITh, CKa-
KEM, BEPTHKAJILHBIM.

B paBHOOEIPEHHOM TPEYroJbHUKE YIJIBI TIpU
OCHOBAaHMM PABHBI.

Ecim B TpeyroJibHMKE yTJIBI TIPM OCHOBAaHUM PaB-
HBI, TO OH PaBHOOE/IPEHHBIA.

OTH /1Ba yTBEP)KACHHUSI MOXHO C(DOPMYJIMPOBATDH TaK: yI-
Jibl, IPOTUBOJICKAILIME PABHBIM CTOPOHAM TPEYTOJIbHUKA, PaB-
HbI; CTOPOHBI, IPOTHUBOJICKAIIME PABHBIM YIJIaM TPEYTOJIbHU-
Ka, PaBHBI.

X MOKHO paccMaTpuBaTh KaK YaCTHBIC CIly4au JBYX Hep-
BBIX MPU3HAKOB PAaBEHCTBA TPEYTOJILHUKOB U OOBSCHUTH TEM
JKE CIOCOOOM.

Ilepsoe: ecim tpeyrosibiuk ABC paBHOGepeHHBIT 1
(ckaxkem) AB = AC, 1o mepeBepHEM €ro M HAJOXHUM Ha
ceDs1 Tak, 4ToObI TOUKa A ocTasach Ha MecTe, a cropoHa AB
nouwia mo AC — rorna AC noiér no AB. Tlockosibky
AB = AC, 10 Toukn B u C HamoxaTcs ApPyr Ha Jpyra.
(310 paccy/IeHUE Mbl yXKe HPUBOJMIN, TOBOPSI O TPEThEM
HPU3HAKE PABEHCTBA TPEYIOJIbHUKOB. )

Bropoe: nepeBepHEM TpeyroJibHUK U HastoxkuM BC Ha ce-
0Ost TaK, yT00bl B Hanmoxwmiock Ha C 1 Ha0OopOT. MBI Ipe/ro-
JlaraeM, 4To YIJIbl IPY OCHOBAHWUM PaBHbI, TIOSTOMY GOKOBbIE
CTOPOHBI HAJIOXKATCsl Ha ceOsl, ¥ TOYKA MX MEPECEUCHUsS] —
BeplIMHAa A — OCTaHETCsl Ha MecTe.
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88. B paBHOOEIPEHHOM TpPEYTOJIbHUKE MpOBE/eHA
Me/IaHa, COCANHSIIOMAsT CEPEANHY OCHOBAHUSI C IPOTH-
BOIIOJIOKHOW BEepIIMHOM. JIokaXWTe, 4TO 3Ta MeJUaHa
SIBJISIETCSL 6blcomoti (NEPIECHMKYJISIPHA OCHOBAaHUIO) U
buccexmpucoil (JeJIUT yroJi 1oroJiam).

> O003HauUMM Halll TpeyroybHuK Yepe3 ABC (ocHo-
Banue BC, 6okoBbie cropoubl AB u AC). Meuana
AM coenumnsier BepuiMHy A € CEpeJMHON OCHOBaHMSI
BC. Ona pgenut TpeyrojbHUK Ha ABe MoJoBUHB ABM
n ACM. Jlerko BusieTh, 4TO 3T IMOJIOBUHBI PaBHBI MO
TpeTheMy TpU3HAKy (OJHA CTOpOHA OOIIasi, JBE ApY-
THe paBHbI, MOTOMY YTO TPEYTOJILHUK PaBHOOCApEH-
HbIN, OCTABINASICS [1Apa — OTOMY YTO ME/MaHa JICJINT
OCHOBAHME 110110J1aM). 3HAYUT, YIJIbl [IpU BepliuHe A
PaBHBI (MeMaHa SIBJISIETCS OWCCEKTPUCOIA). YTIIbl MpU
BepimHe M TOXe paBHBI M BMECTO cocTaBJisioT 180°,
3HAUUT, Kaxablii U3 HUX paBeH 90°. CiienoBaresibHO,
Me/IMaHa SIBJISICTCSI BBICOTOM. <]

89. Jlokaxure, 4TO B PaBHOOEAPEHHOM TPEYroJib-
nuke ABC (rne AB = AC) Ouccekrpuca yria npu
Bepiimte (A) sIBJISIETCSI BICOTOM, T.€. NEePIeH/IUKYJIsIp-
Ha cropore BC, n mejmanoit, r.e. jesur cropony BC
MIOIOJIAM.

D> O6o3Hauum 31y Ouccekrpucy uepes AM. Tpe-
yroasunku AMB n AMC umeloT paBHBIE YIJIBI MPU
BepliMHe A (ompe/iesieHue OUCCEKTPUCHI) U JIBe TIaphl
PaBHBIX CTOPOH OKOJIO ITUX YIJIOB (OJHa CTOpPOHA 00-
1asi, B€ Jpyrue paBHbI, TaK KaK TPEYroJbHUK PaBHO-
Oe/ipeHHbIi). 3HAuUMUT, IO BTOPOMY IIPU3HAKY OHM paB-
HBl. B wactHOCTH, paBHHI cToponsl MB u MC, To ecth
OuccekTpuca siBJisseTcsl MeaHoil. Kpome Toro, paBHbI
Y61 TIpH BepumHe M, koTopble B cyMMe paBHBI 180°,
3HAUUT, KOK/IbIA U3 HAX paBeH 90°, Tak 4YTO OUCCEKTPU-
ca SBJISIETCS BBICOTON. <]

Bripouem, eciii NpUIIIsIAEThCS, TO TA 33/1a4a B TOU-
HOCTH COBIQ/JIa€T C Mpe/IbIIyIel. Tam Mbl TOJKHBI ObI-
JIM JIOKa3aTh, YTO B PABHOOEIPEHHOM TPEYTOJIbHUKE Me-
JIMaHa SIBJISIETCSI OMCCEKTPUCOiA, a ceifyac — 4TO Ouc-
CeKTpuca siBjsieTcs: Mequanoil. To ecTb B oboux ciry-
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yasix Hajo ObLIO JOKa3aTh, YTO OMCCEKTpHCA M MENu-
aHa COBMAJAIOT, TOJBKO C(OPMYJIMPOBAHO 3TO OBUTO
no-pazHomy. (U emé Hasmo ObUIO JOKA3aTh, YTO ITU CO-
BIIa/Iat0lMe OMCCEKTprCca U MeJaHa TIePIICH TUKYISIPHBI
OCHOBQHMIO. )

90. B tpeyrosibiuke ABC mennana AM , coeautsi-
1oiast Touky A ¢ cepenunoit M croponst BC, siBiisier-
Csl BBICOTOM, TO €CTh IeplieH/IKyJisipHa cropoHe BC.
Hoxkaxwute, uro TpeyroabHuk ABC paBHOGEIPEHHBII:
croponbl AB u AC paBHbI.

> [locmorpum Ha Tpeyrojbuuku ABM u ACM.
B mux yrmel mpu BepumHe M TIpsiMBle IO YCJIOBHIO,
BM = CM, a cropona AM — oO0uasi. 3Ha4uT, 10
BTOPOMY HPH3HAKY PABEHCTBA TPEYTOJLHUKOB OHU PaB-
Hbl. B wacrHOCTH, paBHBI CTOPOHBI, HPOTUBOJICHKALLME
npsimomy yriy: AB = AC. <

91. B tpeyrouibike ABC menmnana AM, coeauntsi-
tomast Touky B ¢ cepequHoit M croponst BC, sBrseT-
cs1 OuccekTpucoii yria A. JIokakurte, 4To TPEYroJibHUK
ABC pasHoGeipennbiii: cropodbl AB u AC paBHbI.

>> Eciu mpITaThes paccyskiaTh Kak B MPEAbIyIIeit
3aj1a4e, TO MOXKHO 3aMETHUTb, YTO B TPEYroJbHUKAX
BMA u CMA paBHbl 10 JIBe CTOPOHBI U O OJHOMY
yrity. Ho yrout 31or He JISKUT MEX/ly CTOPOHaMHU, TaK
YTO MPU3HAKU PABEHCTBA TPEYTOJbHUKA TYT HE TOMO-
raiot (cM. 3agauy 85).

Tak uyTo 3Ta 33a7a4a CJOKHEe IPEAbIAYIICH U IS e€
PCILICHUS TOHATOOUTCSI, KAK TOBOPSAT, OONONHUMENbHOE
nocmpoeHue. JTo 1MOCTPOEHUE YaCTO IIPUMEHSIETCSI, KO-
Toa B 3ajaue UIET pedb 0 MeauaHe (MBI yKe BCTpeda-
JIMCh C HUM B 3ajaue 78).

[Mponomkum Meanany AM 3a Touky M Ha paccTo-
siHMe, paBHOe e€ JUUIMHE, U TOJyYuM Touky N, KOoTo-
PYIO COC/IMHUM € TOUKO# B. Mbl yke BUIEIH, 4TO Tpe-
yrosbuuk BMN pasen tpeyrosishuky CMA 10 1sym
CTOPOHAM M YTJIy MEKay HUMHU (YTJIbI IPW BepllUHE
M smasiotcst BeptukaibibiMu, BM = MC no ycio-
Buio, AM = MN no nocrpoenuio). B yactHocTH, yroj
BNM pasen yriny CAM, u tem cambiM yriiy BAM.
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3HaUk1, B 1fey1cd Hrke ABN yuibl ip b e1d foHe AN
[4BHBL, b MC1(MYy (H [avH( Oeifpennni: AB = BN.
He BN = A( (va paseHcing ifeyicdl Hiken BNM v
{ MA), 1ak wic AB = A(, wic v apeficrae oka-
am .

( epedunib M HepHeHOuK)ASPOM K (1 [e3KYy Hazbl-
HAe1CH NESMAs, Nef HeH, VKYJISEHAs (1fe3ky b Ifo-
XC L SULAN YELE3 B10 CEfELFHY.

92. [ (xay vie, yrc sk Oast 104Ka cefe FHHOIO Nef-
NeH: KKYJISEE K C1fesky AB pasHOy anend (Haxd L riest
HA (2 VHAKCH(M [acercsiHeek) €1 1cuek A v B

> Myt M — cefesrvia (ifeska AB, v X Ha-
XCLE10H HE cefel FHHOM lefllen;. kRysife. ClelbHEM
X e 1cukamr A v Bo F agpeyicn wekax AMX b
BMX 1na yrua upsiMble, ¢ tHa e poHa ( MX) « Bioas.
a4 AM=MB. T(ar(My 31¥ 1fey10Il HYKP [ABHBL I
K1C[(MY NfF3HAKY, B yderHi ek, AX = XB. <

FE eyHcc1 b, MBI NCBICERIE FACCYY JEHEE € 10M,
UiC etk Mel baHA SRISIel ol BBICC1CF, 10 1Fey 101 HkK
[arH( Bel [eHHbLE .

93, [ okad vre, w1 sk Gast 10 uKE, FARHC Y ANEHHAN
1 1cdek A v B, sied b1 HA cefel FHHOM Nef lleH) bKy-
Jsife K C1pesky AB.

D> Myer 1cuka X FaBHOy a0eHd (1 10uek A b
B. CoelvHIM e8 © 31FME 10UKAME, ICIYYFTOSL [AR-
He Ges feHunll 1Tey10n Hek AXB. CoervirMm 10uky X
¢ cefervHOE ercponnl AB, ko1cpyre Mbl B anaurm
M. Nonyuries ez vana XM 3o panne Bel feHHO1¢
1Eey 100 HYKE, KO1OEHS, KAK Mhl 3HAEM, SRS CH Rhl-
ce1c b, 3Hauk1, XM ec1 cefel vHHBIE NepIeH PRYIISE
K AB (v 10uka X Ha HEM nedw k). <

C Mol K 91¢b 3azaur Mo HO C6 sicHR1  1aKce
HafulK JeHbe: ecilk BYMaX Ky CIOX b1 BIRCE, 8 NOICM
[H3BefHY1 , 1¢ JrHEs crbBa Byren upsmaob. Mpokosem
CICY eHHYK ByMAY Ky bICIKCE b CIMETPM 1CUKE NfC-
K(Jia Ha paavépHyrcb Gymaske (A v B). Mokax em,
i Hee 10UKE JIRHEE k02 sles a1 Ha npsiMeb
[eLFHHOM MeflleH  rRyIsfe K C1fesky AB. E camom
rede, past 6ok 1oy X Ha eivBe Gifeskr XA b

ce-
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XB paBHbI: Benb npu crude oHM coBMernaloTcs. Ocra-
€TCsl BOCIIOJIb30BaTLCS TOJIBKO UTO PENIEHHOM 3a/1aveil.

94. PaBHOOeIpEHHBII TPEYTOJBbHUK Ppa3lIesiéH Ha
JIBa OTPE3KOM, COEIWHSIOIMM BEPLIMHY C HEKOTOPOM
TOYKOWH OCHOBaHHMs. JIOKaXWUTE, YTO B 3TUX TPEYIOJIb-
HHMKaX MOXXHO HAaiTW JBE PaBHbBIEC Iapbl CTOPOH U PaB-
HYIO Napy YIJIOB.

> PaBHbI€ [1apbl CTOPOH — 3TO [B€ OOKOBbIE CTOPO-
HBI PaBHOOEPEHHOIO TPEYTrOJIbHUKA, 4 TaKXe /IBE CTO-
POHBI, IPUMBIKAIOIIME JPYT K JPYTY IO JIMHUM pa3pesa.
PaBHble yriibl — yIJIbl IPY OCHOBAaHUM PaBHOOEIPEH-
HOI'O TPEYTr'oJIbHUKA. <

Ora 3aJa4a HAIlOMMHAET, YTO B [IEPBOM IIPU3HAKE
PAaBEHCTBA TPEYTOJBHIKOB BaXKHO, YTOOBI PABHBIC YTJIBI
HAXOJIWJIACh MEXJY COOTBETCTBEHHO PaBHBIMU CTOPO-
Hamu. (Cp. 3a1ady 85 B mpenblaylleM paszerne.)

Emé HeckoJIbKO 3a1au

95. B BbinykJioM veThipéxyronbauke ABCD nBe na-
pbl cropol pasubi: AB = BC, AD = DC. [lokaxure,
4TO €ro AMAroHaM NepreHanKyJsipHbl. (CoexnHuTe
Bepumtbl B u D ¢ cepemnoit auaronaim AC.)

96. Jlokaxure, 4TO B PaBHOOEIPEHHOM TPEYIOJIb-
HMKE MeJIaHbl, TPOBEJEHHBIE K ero OOKOBBIM CTOPO-
HaM, PaBHBI.

97. JlokaXuTe, YTO B PaBHOOEIPEHHOM TPEYTOJIb-
HHKE OMCCEKTPHCHI, IIPOBEAEHHBIE K €r0 OOKOBBIM CTO-
POHaM, PaBHBI.

98. Bce yeTblpe CTOPOHBI YETBIPEXYTOJIbHUKA PaB-
HBI. JIoKkaXuTe, 4TO ero AMaroHajn AEJST ero Ha YeTbl-
Pe€ PaBHBIX TPEYTOJIbHUKA U MIEPECEKAIOTCSI TTO]T, IPSIMbIM
YTJIOM.

99. B TpeyroJibHUKE MEIMaHa PAaBHA MOJIOBUHE CTO-
POHBI, K KOTOPOH OHAa nposejcHa. Jlokaxkure, 4ro B
STOM TPEYTOJILHUKE OJIUH U3 YIJIOB PaBeH CyMME JIBYX
Jpyrux. (Bnocrieactsum Mel y3HaeM, YTO CyMMa YIJIOB
TpeyroJipHuka paBHa 180°, MO3TOMY Takoil TpeyroJib-
HUK OyJIeT IIPSIMOYT'OJIbHBIM. )
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7. OKpYX HOCTb

Touku, Jexamupe Ha 3aJaHHOM PAcCTOSHUM OT
3aJJaHHOI TOYKU (YyeHmpa) oOPasylOT OKPYHCHOCHMID.
PaccrostHue 3TO Ha3pIBAIOT paouycom OKPYXHOCTH.
OTpe30K, COCUHSIONMI LIEHTP OKPY>KHOCTH C JII0OOM
13 €€ TOUEK, TAKXKE Ha3bIBAIOT pajuycom. Kpye — 310
OKPY>KHOCTh BMECTE CO BCEMU TOUKAMM BHYTPHU HeE.

100. LleHTp OKPYXXHOCTM U JIIOObIE [JBE TOUYKHU
Ha HEH SIBJISIOTCS. BEPIIMHAMM PAaBHOOCAPEHHOIO Tpe-
YTOJIHUKA.

> OTO — COBCEM npocrast 3aga4a: ABE CTOPOHBI
TIOJTY4arolmerocst TpeyroJibHUKa SBJISIIOTCSA paaAnyCaMn
U MIOTOMY paBHBI. <

101. Touka X JeXHUT BHYTPH TPEX OKPYXHOCTEN
pammyca 1. Jlokaskute, 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 JISKUT BHYTPM OKPY)KHOCTEi. 3HAuUMT, pac-
crostnue oT X [0 IIEHTPOB OKPYXXHOCTeW MeHbIne 1.
[TosTOMy >TH LIEHTpBI NONAAYT BHYTPb HAPUCOBAHHOTO
Kpyra. <

102. [IBe OKpY>XHOCTH UMEIOT pajuychl 3 u S5, pac-
CTOSIHME MEXJy UX LEeHTpaMU paBHO 9. BynyT iu onu
nepecekaTbes? TOT 2xe BOIIPOC, €CJIM PACCTOSIHUE MEX-
Jly MX LEeHTpamu pasHo 1.

> Ilepeceuenus ne Oyzer. B mepsom ciyuae: ec-
Jm 661 X Obla o0lel TOYKOM JBYX OKPYXKHOCTEH, TO
PpaccTosIHUSI /10 HEHTPOB OT X ObLIM OBl 3 U 5, U 1O He-
PaBEHCTBY TPEYTOJIbHUKA PACCTOSTHUAC MEX/IY IIEHTPaMu
ObLIO OBl He OOJIblIE 8.

Bo BTOpoM cilyuae MeHBIIAsST OKPYXXHOCTh JICKUT
LEJIMKOM BHYTPU OOJIbIICH. YOEIUThCSI B OTCYTCTBUM
TOYEK IepeceyeHrsl CHOBa MOXXHO C TOMOIIBIO Hepa-
BEHCTBAa TPEYroJibHUKA: ecyid Obl X Oblla TOUYKOM Me-
peceueHus, TO PacCTOSIHYE JI0 IIEHTPA MEHBIIIEH OKPYX-
HOCTU ObLIO Obl 3, paccTOsiHUE MEXJy LeHTpamu 1,
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3HAUNT, PACCTOSIHUE J0 IEHTpa OOJIbIIEH OKPY>KHOCTH
ObLIO OBl He OoJiblile 4 (2 OHO PaBHO 5). <

103. JIBe JepeBHU HAXO/SITCSI HA PACCTOSIHUU 3 KU-
JnoMerpa. Hapucyiite, rie MOXHO YCTPOUTh IHKHUK,
ecsil TpebyeTcsl, 9ToObl (a) paccTosHuE 10 Onudcail-
weti 1epeBHU OblIo He OoJiee 2 KWJIOMETPOB; (0) pac-
CTOSIHUE JI0 J1I0001 iepeBHU ObUIO He GoJiee 2 KUIoMe-
TPOB.

> JIJIst KaKIol JIEpPEBHU €CTb CBOH KPyr — B HEM
HAXO/SITCSI TOUKH, JI0 KOTOPBIX OT HeE He Oosiee 2 Ku-
JIoMeTpoB. B myHkTe (a) HaM rofsTCs TOUKM JIIOOOTrO
Kpyra, ¥ OTBETOM SIBJISIETCS! (KaK FOBOPST MATEMATHKH)
00veduHeHue KpyroB. B 3amade (6) HaM rofsITCS JIAIID
TOYKH, HONAJAoIME B 00a Kpyra, U OTBETOM OyJeT ne-
peceueHue Kpyros. <l

Xopooil Ha3bIBAaETCsl OTPE30K, COCAMHSIIONINIA /IBE
TOUKH OKPYXXHOCTUA. Xopza, TPOXOAsIiast dYepes
LEHTP OKPY>KHOCTH, HA3bIBAETCS OUAMEMPOM.

104. [1nvHa xOpAbl HE TIPEBBINIAET YABOCHHOIO pa-
JNYyCa OKPY>KHOCTU (M PaBHA €MY, TOJIbKO €CJIM XOPJa
SIBJISIETCS] TUAMETPOM).

> CoeZMHUM KOHIIBI XOP/bl C LIEHTPOM OKPYXKHO-
ctu. Ilonyuntcst TpeyrojabHUK, OOPA3OBAHHBINA JBYyMsI
pamuycamu U xopnoil. [lo HepaBeHCTBY TpeyroJibHUAKa
XOpJia He NIPEBOCXOJUT CYMMBI [IBYX JIPYTUX CTOPOH, TO
€CTb yJIBOEHHOI'O pajuyca. PaBeHCTBO BO3MOXHO, €CJI1
TPEYrOJIbHUK TTPEBPALIAETCS B OTPE30K, TO €CTh €CJIN
LIEHTP OKPY>XHOCTH JIGXWT Ha Xopne. (A Takast XopJa
Ha3bIBAETCS JUAMETPOM.) <

JlnamMeTpoM OKPYHOCTH Ha3bIBAIOT HE TOJIBKO IIPO-
XOJISIILYI0 Yepes LIEHTP XOpJy, HO U e€ JyuHy. Juamerp
(kax XOp/1a) COCTOMUT U3 JIBYX Pa/InyCcoB (OTPE3KOB), I10-
STOMY JIMAMETP OKPY’KHOCTH (KaK YMCJIO) PABEH YJIBO-
€HHOMY pauycy (KaK 4HuCIIy).

Tenepb yrBepk/IeHue 3a1aun 104 MOXKHO IPOYECTD
TaK: JJIMHA JII000H XOP/Ibl OKPY>KHOCTH HE IIPEBOCXOIUT
JUAMETPA OKPY>KHOCTH.
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105. Jlokaxute, 4TO OTPE30K, COEIUHSIOLINN cepe-
JVHY XOPJbl C LEHTPOM OKPY>XHOCTH, MEepIEHAUKYJIS-
PeH Xop/e.

> DTOT OTPE30K SIBJISIETCS] MEAMAHOM paBHOOEIPEH-
HOT'O TPEYToJIbHUKA, 0OPa30BaHHOTO JIBYyMsI Pa/INycaMu
U XOp/IOH, U TOTOMY SIBJISIETCSI €0 BBICOTOH. <

Ewmé HecKoJibKO 3aaau

106. Ha 6ousibiliom mosie €cTh y3Kast mpsiMasi KaHaBa
nnuHoit 500 MeTpoB. TypuCT CTOMT Ha Oepery KaHaBbI
Ha paccrostHuu 200 mMeTpoB oT e€ koHa (1 300 MeTpoB
OT Jipyroro KoH1a). Hapucyiite 4acTe 1oJisi, B KOTOpYyIo
OH MOXET IOIACTb, IPOi/sl He 6osiee 400 MeTpoB (U HE
nepexozist Kauasbl). (JTa O0JIACTH OrpaHMYCHA Oyeamu
(4acTsiMM) OKPY>KHOCTEIA. )

107. Kosnslesoe mocce nmeeT GopMy MPsSIMOYTOJIb-
HUKa co cTopoHamu 5 u 7 kM. Typucr xouer nocra-
BUTb MAJIATKY TaK, YTOOBI PACCTOSIHUE OT CTOSIHKU [0
OJvbKaiiel TOUKH 1occe ObUIO He MEHBIIE KMJIOMETpa.
Hapucyiite 00s1acTh BO3MOXHBIX MOJIOKCHUI TAJIaTKH.

108. [IBe OKpYyKHOCTU Pa3HbIX PAJUYCOB C IIEHTPa-
mu O; u O, nepecekaiorcst B roukax C u D. Jlokaxu-
te, uro npsivast Oy O, nepnenjukyssipua orpesky CD
u gemurt ero mornojam. (O6e Toukn O u O, Jiexar Ha
cepeaMHHOM mieprieHuKysipe k CD.)

109. [lokaxuTe, 4TO paCCTOSIHUE MEXAY [ABYMsI
TOUKaMM BHYTPU Kpyra He OoJibllie JHaMeTpa Kpyra.
(OTpe3oK, CoeMMHSIONINIA ITH TOYKH, SIBJISCTCS YaCThIO
XOP/IBL.)

110. [dokaxute, 4TO XOp/Aa OKPY>XXHOCTA 00pasyeT
PaBHbIE YIVIBI C paJldyCaMy, NPOBEAEHHBIMUA K €€ KOH-
1aM.

111. TlocMoTpeB BOKPYT ce0s1, Mbl YBUUM JJOBOJIb-
HO MHOI'O OKpY>HOCTei. MoxeTe Jin Bbl NMPUAyMaTh
MIPaBJONO00HOE OOBSICHEHUE, TouYeMy (MJIM 3a4eM)
KpyrJbl (a) koJiéca y Besiocurienia; (0) Kpyru Ha BOJIE;
(B) JiyHa Ha HeOe; () Karuist B BO3/lyXe; (/1) KPbILIKU Ka-
HAJIM3ALAOHHBIX JIIOKOB; (€) CTBOJIbL ACPEBLEB; (€) MO-
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HETBI; (3K) TPAMILIACTUHKYU ¥ KOMIIAKT-JUCKH; (3) pyJio-
HBI TyaJIeTHOM OyMaru; (1) 3aBUHYMBAIOIIMECS KPBILIKU
oT DaHOK; (i) paayra Ha HeOe?

He oropuaiitech, ecm He MOXXeTe — WHOT/IAa 00B-
SICHEHHE TpeOyeT XOpOollero 3HaHUs (PUBMKU, a MHOTIA
€CTb HECKOJIbKO MPAB/IONOJOOHBIX BAPHAHTOB, U TPYIHO
BBIOpPATh OJIMH U3 HUX.

112. Jlaubi nBe (pasyunbie) Touku A u B. e
MOXET HaxoAuThcsl Touka C, eciii M3BECTHO, YTO Tpe-
yronbHuk ABC paBHOOepEHHBI (MMEET [Be PaBHbIC
CTOPOHBI)?
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8. IlocTpoeHus LHpKyJiemMm
W JINHEUKOU

C nomo1pbIO JIMHEAKN MOXKHO NPOBOJUTH NPAMYIO
yepes IBe JaHHbIe TOUYKU. C MOMOLIBIO IIUPKYJISI MOX-
HO CTPOUTL OKPY>KHOCTDL C JJAHHBIM IIEHTPOM M JIaH-
HBIM paauycoM. [Tociie 3Toro MoXHO OTMEYaTh TOUKH
repeceyeHys IOCTPOEHHBIX NPSAMbIX M OKPY>XHOCTEH
1 WCIIOJIL30BATh UX B JAJILHEHIIMX MOCTPOCHUSIX.

113. OrjokuTE OT 3aJaHHOM TOYKM A HA 3aJaHHOI
1psiMoil [ OTpe30K, PaBHbIN JAHHOMY.

> Jlast 5TOro [JOCTATOYHO LMPKYJIS: YCTAaHOBUM
pacTBOp IMPKYJISl PaBHBIM JIMHE JAaHHOTO OTpeska W
HOCTPOMM OKPY>KHOCTb TAaKOI'O pajiyca C IIEHTPOM B
A. Ona nepeceuér npsimyto [ B ByX TOYKax, Ha30BEM
nx B u C. Orpesknt AB 1 AC u 6yayT NCKOMBIMH. <

Ecnm 6b1 Ha JinHelike ObLIM AeJieHnsT (MJIA XOTs Obl
MOXXHO OBLJIO JIeJIaTh KapaH/AIlHbIe TOMETKH), TO IIUp-
KyJib Obl He noHaoouics. Ho juist Hac JiuHelika — 3T0
BO3MOXXHOCTh TPOBOJWUThH HPSIMYIO 4epe3 JABE [aHHBIC
TOYKH, U He OoJiee TOro.

114. dau tpeyromsuuk ABC u otpesok A’'B’, pas-
Hblii orpesky AB. Tlocrpoitre Tpeyrojbhuk A’B'C’,
paBHblit Tpeyrosibhuky ABC.

o> [Mosioxenust Touek A’ u B’ nam gausl. Hasto Haii-
i Touky C’. Paccrosnus ot He€ 0 Touku A’ m3Bect-
Ho: oHo pasHo AC. 3HaunT, Touka C’ JIEKUT HA OKPYXK-
Hoctu ¢ ienTpoM B A’ u paguycom AC. Tlocrpoum o1y
OKPY’KHOCTb. AHAJIOIMUHBIM 00pa3oM Touka C’ Jiexur
HA OKpY>kHOCTU C LeHTpoM B B’ pamuyca BC. Uro0b
PEIUTh 3a]ady, OCTAJIOCh HAWTU TOUKU TepeceyeHuUst
3TUX OKpyxHocTeil. (MX /Be, MOCKOJIbKY TPEeyrobHUK
MOXHO OTJIOKHUTH M0 06e cTopoHbl otpeska A’'B'.) <

115. Tlocrpoiite TpeyrojbHUK M0 TPEM CTOPOHAM.

> OTa 3a/1a4a OTINYAETCS OT MPEbIAYIIEH TEM, UTO
CTOPOHBI TPEYToJIbHUKA 33/IaHbl CaMy Mo cebe, a He B
coctaBe TpeyroJyibHuka. Ho pelrenne ocTa€rest mpex-
HHMM: MbI O€peM O/IHY U3 3aJaHHbIX CTOPOH, U BOKPYT €&
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KOHIIOB CTPOMM OKPY>KHOCTH, PaINYChl KOTOPBIX PABHBI
JBYM JIPYTUM CTOPOHAM.

3aMeTuM, 4TO 3TH OKPY>KHOCTH MOTYT M HE Iepe-
CeubCsl: €CJIM 3a[aHHBIC TPM OTPE3KAa HE YHIOBJIETBOPS-
IOT HEPABEHCTBY TPEYTroJIbHMKA (OAMH OOJIbIIE CYyMMbI
JBYX APYI'MX), TO MCKOMOI'O TPEYI'OJIbHMKA HE Cylie-
CTByeT. <

116. OTyioXUTE OT 3aJAHHOTO JIy4Ya YTOJI, PABHBIN
JTAHHOMY .

> OTy 3aa4y MOXKHO CBECTHU K IIPeIbIAyINM. Bo3b-
MEM Kakue-HHOYZb /1B TOYKM Ha CTOPOHAX yIJIa, IIO-
Jiyuntcst TpeyrosibHuK. Iloctpoum paBHbI emy Tpe-
YIOJIbHUK (IIPOBE/Isl [JBE OKPY>KHOCTH U Hal/isl UX nepe-
ceyeHne). OVMH U3 YIJIOB 3TOrO TPEYroJIbHUKA OyZAeT
HCKOMBIM. <

YroObl 3a[a4ya ¥MeJia €IMHCTBEHHOE PEIIEHHUE, Ha-
70 elé yKas3aTh, B KaKyl0 CTOPOHY OT 3a[JaHHOTO JIyda
HA/I0 OTKJIA/JbIBATh yroJl (M1 TeM CaMbIM KaKylo U3 JBYX
TOYEK TEepecedyeHus! OKPY>KHOCTE HaJo Oparth).

Ora 3a/1a4a JIETKO IO3BOJISIET [IOCTPOUThH TPEYTOJIb-
HUK I10 CTOPOHE M JABYM ITPUJICKAILMM YyIJIaM: HAJ0 OT-
JIOKUTH Ha KaKOFl—HPI6y[[b MPSMONA 3aJaHHBIA OTPE30K,
a IIOTOM IIPOBECTH JIBa JIyYa I10J 3alaHHBIMU YIJIaMU.

BcriomuHast mpu3HaKu PaBEHCTBA TPEYTOJIbHUKOB,
MOXHO €lI€ 3aMETUTb, YTO IOCTPOUTH TPEYTOJIbHUK IO
JIByM CTOPOHAM W YIJIy MEXIYy HUMHU COBCEM ITPOCTO:
JIOCTATOYHO OTJIOXKHUTh [1BA JAHHBIX OTPE3KAX HA CTOPO-
Hax yrja.

117. Haiiaure cepeiuHy JaHHOIO OTPE3KA.

> MBI OCTPOUM CEepPEAUHHBII MEepHeHAUKYJIsIp K
OTpe3Ky, TeM caMbIM OyzleT HajiJleHa ero cepeiuHa.
Mbl 3HaeM, 4YTO Ha CEPEIMHHOM IIEpIEHUKYJIsIpe Jie-
AT TOYKU, OJMHAKOBO y/JaJIEHHBIE OT KOHILIOB OTPE3Ka.
[TosTOMy [JOCTATOUHO HANTH JBE TaKME€ TOYKU U IPO-
BECTU 4epe3 HUX IpsiMylo. UToObl HaWTU X, NOCTPO-
UM JIBE OKPY>XHOCTH PaBHOI'O pajlyca C LIEHTpaMH B
KOHLIax oTpeska. Touku ux nepeceyeHust U 6yayT UCKO-
MBIMU.
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HTak, mocTpoeHue: MOCTPOUM JIBE OKPY>KHOCTH paB-
HOTO pajyyca ¢ IIEHTPaMy B KOHIIaX OTpe3Ka M COeu-
HUM TOYKM WX IepecevcHHs MpsMoil. JTa mpsMmas u
Pa3AEJIUT OTPE30K MONoJaM. <

Paanyc okpy»HOCTE MOKHO BHIOMPATH Pa3HBIM, HO
BAXXHO, YTOObI OH HE ObLJ C/IMIIKOM MAJIEHbKMM, MHA-
Ye OKPY>KHOCTH He TepeceKyTcsl. MoXXHO, HamnpuMmep,
B3SITh B KaueCTBE pajilyca /JIMHY MCXOJHOTO OTpe3Ka.

118. Paszmenure JaHHBIA yroJi IOIOJIAM.

> Ilycrs O — Bepumna yruia. OTIOXUM C 1HOMO-
IIBIO IIMPKYJISI HAa €r0 CTOPOHAX paBHbIe oTpesku OA u
OB (ux 1ymHa, TO €CTh PaCTBOP LUPKYJISI, MOXKET OBbITh
J100bIM) . MBI yoke 3HaeM U3 pelieHusl npebliylei 3a-
Jlauk, KaK CTPOMTb CEPEJMHHBINA MEPIEHUKYJISIP K OT-
pe3ky AB. Touka O pashoyzasiena or A u B 1o 1o-
CTPOEHMIO U TOTOMY JISKUT HA DTOM CEPEIMHHOM Mep-
TIeHAMKYJIsipe. MBI TOCTPOMJIN BBICOTY PaBHOOEIPEHHO-
ro Tpeyrosibauka OAB, KoTopast OTHOBPEMEHHO OyeT
u ouccektpucoit yria AOB. <

119. Jlana Touka A Ha npsimoii /. IlpoBequte yepes
A 1psaMyio, TEepHeHUKYIISIpHYio [.

D> DTy 3aia4y JIETKO CBECTH K YK€ PElEHHBIM: MbI
yMEeM CTPOWTh CEPEMHHBIN MEePHEHAUKYJIISAP K OTpe3-
Ky (peluenue 3a1aud 117), Tak 4YTO JOCTATOYHO HATU
HA NPsIMOM [ OTPE30K, CEPEIMHON KOTOPOro Oblia Obl
Touka A. A 9TO JIETKO C/IeJIaTh, OTJIOXKUB OT A paBHbie
OTPE3KM B pa3Hble CTOPOHBI. <

120. [lana touka A, He Jiexauiast Ha rpsivoit [.
[poBeuTe Uepe3 A MpsAMYIO, MEPIEHIUKYIISPHYIO /.

D> OTy 3aJa4y TakXKe MOXHO CBECTH K IPEIbILy-
LIMM: €CJIU IIPOBECTH OKPYXHOCTb C LIEHTpOM B A, me-
peceKallylo NpsMyIo B JIByX TOYKaX, TO OTH TOYKU
HepeceveHrsl PaBHOYJAICHBI OT A, U TOToMy A JIeXuT
Ha CepeIMHHOM IIEPIIEH/UKYJISAPE K OTPE3KY C KOHLAMU
B OTUX TOYKaX. A TaKOBOH MBI CTPOUTH YMEEM. <
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Euwé HeckoJIbKO 3aJa4

BoJiee skoHOMHOE TIOCTpOEHUE MIEPIIEHIUKYJISIPA U3
3aJJaHHOM TOYKU A K 3aJaHHOM MPSIMOiA | (me po-
XOJSIEH 4epe3 3Ty TOYKY) IPUBEACHO B Y4eOHUKE
N. ®. HlapeirnHa: nocTpouM JABE OKPY’KHOCTH C LICH-
TpamMu Ha NpsIMoii [, ipoxosime yepes Touky A. OHn
TiepeceKyTcst B Touke A U elé B OIHOM TOYKe; COeu-
HUB 2TU TOYKU TPSIMOIA, MOJIyUUM UCKOMBI TIepIIeH U~
KyJIsIp.

121. TMokaxure, 4YTO ITO MOCTPOCHUE JICHCTBUTEb-
HO JIa€T Tpedyemoe.

122. Kax pa3fesnTh OTpe3oK Ha YeThIpe paBHbIE Ya-
CTU LUMPKYJIEM U JIMHEHKOMI?

123. Kak pa3zienuTs yrosn Ha 4eThbIpe paBHbIE YaCTH
LIUPKYJIEM U JIMHEHKOI?

BriocyieicTBMM MBI HaydMMCsI JIeJIUTh OTPE30K Ha JIIoGoe
UYMCJIO PaBHBIX yYacTeit, cM. 3ajady 305. A BOT C JeJieHUEM
yIjla Ha paBHBIC YaCTH CUTyallusl COBCEM jpyrasi: ¢paHiy3-
ckuil MaTeMaTuk Banness B crtatbe 1837 rona Jokasajl, 4ToO
JUTsI HEKOTOPBIX YIJIOB 33Ja4a O mpucekyuu yena (JeJeHun
€ro Ha TP PaBHBIC YACTU) HE MOXKET ObITh PELICHA C HOMO-
IIBIO TIMPKYJIST U JIMHEe#kU. HampuMep, ¢ nX MOMOIIBIO HEsb3st
pasaeuTh yroa B 60° Ha Tpu paBHbIE YacTH, TO €CTb He-
JIb3s1 TOCTPOUTH yroJ1 B 20°; cam yros B 60°, Kak Mbl BCKOpe
YBUUM, TIOCTPOUTH JIETKO. B TOil ke cTaTbe JOKa3bIBaeTCS
HEepas3pelMMOCTb IPYroil 3HAMEHUTOM 3a/1auil: YABOCHHUS Ky-
0a (mocrpoeHue peOpa KyOa BJBOE OOJbIIErO 00OBEMA, YeEM
JIAHHBIN), a TaKKe BBISICHSCTCS, KaKue TPaBWJIbHbIE MHOIO-
YTOJIbHUKA MOYXHO TOCTPOUTH LIUPKYJIeM U JinHelrkoil. Oka-
3bIBACTCSI, UTO /ISl DTOrO YUCJIO CTOPOH [IOJDKHO OBITH HPO-
U3BEJICHUEM CTENECHU JBOWKU U Pa3IMYHBIX MPOCTHIX YUCET
pima 22 +1 (takoBbl 3 =2'4+1,5=22+1,17=2*+1,
257 = 28 4+ 1, 65537 = 216 + 1; ;pyrux npocthix umcel
TAaKOI'0 BHU/IA MOKA HE W3BECTHO).
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9. IlapajuteJibHOCTH

JIBe passiMuHble NPSIMbIE HA3LIBAIOTCSI NApaJlieilb-
HbIMU, €CJI1 OHU He 1epecekatorcest. [psimyto cunraior
TaK>Xe MapaliiesIbHON caMoii ceOe.

JIBa OCHOBHbIX (haKTa O MapasieJIbHbIX MPSIMBbIX:

(1) yepe3 TOUKY, HE JieXkKallylo Ha IPSIMOA, MOXXHO
[IPOBECTU MPSIMYIO, IApAJICJUIbHYIO 3aJaHHOM, IpU-
YEM TOJIBKO OJIHY;

(2) mBe mpsiMble MapajljiesIbHBL B TOM U TOJIBKO B
TOM CJly4ae, €CJId TPEeThsl NpsiMasl iepecekaeT Uux Mojl
PaBHBIMU YIJIaMHU.

YrBepxkaeHue (1) MoxHO mosicHUTH Tak. Ha pucynke
4yepe3 TOYKY NPOXOJUT ITyHKTUPHAsl NMpsIMasi, NapaJulesibHast
criyiomHoi. Ecym crutonnast mpsiMast HEMOABMYKHA, a MyHKTHP-
HYIO NOBOPAYMBAIOT BOKPYT OTMEUEHHOI TOYKH, TO MMEETCS
POBHO OJTHO IOJIOXKEHHE, B KOTOPOM IpsIMbIE HE IE€peceKa-
1oTcs. Ecm xOTh uyTh-4yTh TMOBEPHYTH MPSIMYIO BJIEBO WJIM
BIIPAaBO, TO MOSIBUTCSI TOYKA NlepecedeHust (KoTopast OyJIeT TeM
JaJIblIE, YEM MEHBLIE MBI TIOBEPHEM IIPSMYIO).

B «HeeBkyn10BOI» reomerpun (reomerpun JloGaueBcko-
T0) 3TO HEBEPHO (M OTJIMYAET HEEBKJIWJIOBY I'€OMETPUIO OT
€BKJIM/IOBOM): €CTh LIEJIbII JMana3oH yIJIoB, B KOTOPOM Mpsi-
MbIE HE TepeCceKaloTCsl.

YTBepkaeHUe (2) UCHOJIb3YeT He OUeHb IIPUBBIUHBIN 000-
POT «B TOM U TOJILKO B TOM cJily4ae». CMBICII €ro Takoi: Bo-
MIEPBBIX, €CJIM TPEThsl TIPsiMasi MEPECEKaeT JBE MPsIMbIE TOA
PaBHBIM YTJIOM, TO 3TH MNPSIMBIE MapaJUlesibHbl (HE Tepece-
KalOTCs1); BO-BTOPBIX, €CJIM JIBE NpPsIMblE NApaJIJIC/IbHEI, TO
JI00ast TPEThs MPsIMasi MEPECEKAET MX 10/ PABHBIMU YTJIAMHU.
(TlepBasi yacTb COOTBETCTBYET CJIOBAM «B TOM», a BTOpas —
«TOJIBKO B TOM.)

TpaguimoHHo B y4eOHMKax reomeTpun ytepykaenne (1)
CUMTAIOT aKCHOMOIi, a yTBepxkaeHue (2) — e€ cJie[CTBUEM.

MHor/ia npsiMylo He CUMTAIOT MapaJljIesIbHON caMolt cebe
(coBnasialonMe NMPsIMbIE HE CUMTAIOTCSI TAPAJIJIEJIBHBIMU) ; TO-
I/Ia B yTBEPXK/IEHUM (2) Hy»KHa COOTBETCTBYIOIAsl OTOBOPKA.

124. JJokaxkute, 4TO JIBE NPSIMbIE, HapaJljiesIbHble
TPEThEH, MapaJIICJIbHBI MEX/1y COOOi.

> DTy 3a/lauy MOXKHO PEUIUTh JIByMsI ClIOCOOAMU —
Jinbo ¢ nomolplo yTBepxkieHust (1), Judo ¢ moMouiblo
yrBepxkacHus (2). IlpuBeaém oda BapuaHTa.
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o/p

cymma = 180°

(ITepseiit BapuanT) IlycTh aBe mpsiMble my U myp
TapaJijieJbHbl TpeThell psivoii /. MoryT jin oHM Tepe-
ceubcsl B Kakoii-To Touke X? Her, moTomy uto B 3TOM
ciyvae depe3 X MpoXoausio Obl JBE MpsIMble, Hapaj-
JICJIbHBIE JIAHHOM. 3HAYUT, €CJIM Y HUX €CTh 00LIast TOY-
Ka, TO OHM COBIAJAIOT (A COBIIAIAIOIME TIPSIMBIC TAKKE
CUMTAIOTCS! MTAPAJJIETIbHBIMA) .

(Bropoit Bapuant) IlepeceuéM Bce Tpu MpsiMble
KAaKOU-TO MPSIMOM 1 U OTMETUM O0pa3yIOLIUECS YIJIbI
Kak Ha pucyHke. [lockosibky npsimble /| w my napai-
JIeJIbHBI, TO YIJIbl @ U 7y paBHbl. [lockoJibKy npsimbie [
W N, TIApaJIJIeSTbHBI, TO YIJIBI & ¥ 3 PaBHBL. 3HAUNT, BCe
TPU OTMEUEHHBIX YIJIa PaBHbI. A U3 PaBEHCTBa yIJoB [
U 7y cJiedyeT NapajuleJIbHOCTD IPSIMBIX 1My | My, <l

125. lokaxkute, 4TO JBE MpSIMBIE, IEPIICHAUKYJISIP-
HbIE TpPeThbeld, MapaJljie/IbHbI.

> D10 — npsiMoe CJIeACTBUE CBOiicTBa (2), Tak
KaK yIJbl, 00pa3yeMble IPH NEPECCUCHUN IBYX HPSIMBIX
UX OOLIMM NEpHEeHVKYJISIPOM, NpsIMble U TOTOMY paB-
HBI. <

IMaps! yryioB, oOpasyrooluxcsl NpU NepecedeHUn
JBYX HPSIMBIX TpeTbell (KOTOPYIO TPAJULMOHHO Ha-
3bIBAIOT CeKywjell) UMEIOT TPA/JIMLIMOHHbIC HA3BaHUSI,
KOTODBIC Mbl HOSICHUM PUCYHKOM. Y1l v U 3 Ha-
3bIBAIOT 8HYMPEHHUMU HAKPECH JIeHCAUWUMU; TO Ke
Ha3BaHHUE OTHOCHUTCS K Iape YIJioB 7y M 0. YIIbl «
U 0 Ha3bIBAIOT BHYMPEHHUMU OOHOCMOPOHHUMU; TO
e HasBaHWe OTHOCHUTCSI K mape B u 7.

BcriommHasi, yTO BEpPTHKAJIbHBIC YIJIBI PaBHBI, a
CMEXHBIE YIJIBI COCTABJSIIOT B cymMMe 180°, MOXHO
chopMyIUPOBaTh CBOMCTBO (2) Tak: npsimvle napai-
JIelibHbl 8 MOM U MONbKO MOM clyuae, Ko20a 6Hy-
mpeHHue HaKpecm Jiexcawue yenbl npu cexyweu
PpasHbl.

Wnu tak: npsimbie napannenbHbl 8 moM U 8 moilb-
KO moMm cnyyae, K020a 8HympeHHUe 00HOCMOPOHHUE
yenwl cocmasnsiiom 8 cymme 180°.

I/IHOFZ[& TOBOPSAT J1a’KE€ O «BHCIIHUX HAKPECT JICKa-
IUX» U «BHCIIHUX OJHOCTOPOHHUX» YIJIAX.
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126. [lokaxxuTe, 4TO 4epe3 JAHHYIO TOUKY MOXHO
ITPOBECTH TOJILKO OJHY TPSAMYIO, TEPINEHIUKYIAPHYIO
3aJIaHHOM.

> OTO — B TOYHOCTU IIOBTOPEHME IPEblIyLIei
3aa4n: €CJIM TIPOBECTH JIBE TaKME MPSIMbIC, TO OHU Oy-
IyT ABYMsI IIEPIIEHAMKYJISIPAMU K 3ajaHHOM NpsiMoid. [To
NpeabLAYILeil 3a/jade OHU IapaJIeJIbHbl — U HE MOLYT
IIPOXOJUTD Yepe3 OfIHY TOuKy (He coBmajas)! <

Ectb /Ba BBIPaXXEHUSI, OTHOCSIILMXCSI B TIOCTPOGHUIO Mep-
TICH/TAKYJISIPOB.

Ecs Touka A He JIeXXUT Ha NIPSIMO# [ U MbI IPOBOJIUM Ye-
pe3 A npsimyio, nepreHIUKyJISIpHYIO [, TO Ha3bIBACTCSI «OITy-
CTHTh U3 A NepHeHAUKYJsIp Ha [». (Jlaxke ec/iv Ha PUCYHKe
TOYKa A HWKE MPsMOit [, BCE paBHO TOBOPSIT «OIYCTHTbY.)

Ecii Touka A JIeXKuT Ha 1PsiMOii | 1 MbI IPOBOIMM 4epe3
A TIpsIMy0 TIEpIIEHUKYJISIPHO [, 5TO Ha3bIBACTCS BOCCTABUTH
MepreHANKYJIsIp K | B Touke A».

3amaua 126, takum 00pa3oM, IOBOPUT, YTO M3 JJAHHOMU
TOYKHM MOYKHO OIYCTHTb TOJIBKO OJIMH TIEPIECHANKYJISP K JIaH-
Hoii npsivoit. (Kak 2T0 caenath LUpKyJIeM M JIMHEMKONA, Mbl
yke Bujieau B 3aj1aue 120.)

127. B uetsipéxyrompauke ABCD yron ACB pa-
BeH yrmy CAD. JlokaxuTe, 4TO y HEro ecTb JABe Ma-
paIeIbHbIe CTOPOHBL.

> OTta 3ajja4a — HpsIMOE CJIE/ICTBUE CBOICTBA (2):
110 ycJjioBuio Hakpect Jiexatue yriil ACB u CAD npu
cekymieir AC paBHbl, 1 otomy npsimeie AD n BC na-
paJuIeJIbHBL. <

128. JIBa coceJHUX YIJIa YETbIPEXYTOJIbHUKA COCTa-
BJISIIOT B cymme 180°. Jlokaxkute, 4TO [JBE €r0 CTOPOHBI
napaJule/bHbl. JIOKaKUTE, YTO ABA APYIMX yIJIa TaKkKe
COCTaBJISIIOT B cymMMme 180°.

> Ilyctb B yeThipéxyroybauke ABCD yrivt A u B
cocTaBisiioT B cymMe 180°. OHu SIBJISIIOTCSL BHYTPEH-
HUMHU OJIHOCTOPOHHUMM YIJIAMU TIpu cekyleit AB, u
noromy tpsimeie AD n BC napajuieJsibHbl.

Tenepp paccmotpuM ctopony CD kak cekylryio,
TIPY KOTOPOIi JIeKaT /Ba BHyTPEHHUX OHOCTOPOHHUX
yra C u D. Pa3 npsiMble napaJulesibHbl, 10 CBOMCTBY
(2) cymma stux yrios pasia 180°. <
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129. Jlokaxkute, 4YTO TEPNEHIUKYISAPLI K Mapai-
JICJIHBIM IPSIMBIM TapaJiJie/IbHBI.

> [lycrb [} u b, — napasuiesibHble NpsIMbIE, 1M —
HepHeHMKYJIsIp K [, a mp — K L. Yoeaumcsi, 4ro
mpsiMble m; W b TiepecekaroTcst TMOJ MPSIMBIM YTJIOM:
mpsiMast m; TEPeceKaeT JIBe MapasliesibHbIe MPsMble /)
u L moji paBHbIMU yriiamu (110 CBOHCTBY (2)).

Teneps BUIHO, YTO my W M, — [Ba TEPICHIUKY-
Jisipa X b v noromy napasuiesibibl (3aa4a 125) <

130. CropoHbl OJTHOTO yIJa NapajliiebHbl CTOPO-
HaM Jpyroro (M WIYT B TeX K€ HANpPaBJICHUSX, CM.
PUCYHOK). JlOKaXXWUTe, YTO yIJIbl PAaBHBI.

> O0a 3TH yrJia paBHBI TPETbEMY , KOTOPBIH 00pasy-
eTcsl [IPY [ePeCceueHut OIHON CTOPOHBI OJHOIO YIJIa €
HelapajuleJIbHON el CTOPOHOI Apyroro yria (JIBak/bl
UCIIOJIb3YEeM CBOKCTBO (2)). <

131. Yepes Bepumny B tpeyronbauka ABC mpo-
BeJIcHa MpsiMast, lapaiiiesbHas cropode AC. OTmeTbTe
Ha PUCYHKE YIJIbl, paBHble yriiaM A u C TpeyrosbHu-
Ka. BeiBeauTe 0TCIO/Ia, YTO CyMMa YIJIOB TPEYroJibHUKA
pasHa 180°.

D> OTMeUCHHbIC Ha PUCYHKE YIJIbl paBHbI yriam A
u C KaK BHYTPECHHHE HAKPECT JISKAIME U JONOJHSIOT
yrosa B ¢ 1Byx cTOpOH [0 pa3BEpHYTOro. <l

132. B tpeyroJibHUKe Bce CTOPOHBI paBHbl. Haiinute
€ro yrJbl.

D> PaBHOCTOPOHHMIT TPEYroJbHUK (B KOTOPOM BcCe
CTOPOHBI PaBHBI) SIBJISIETCS] YACTHBIM CJIy4aeM paBHOOe-
JPEHHOr0, IPUYEM 32 OCHOBAHUE MOXKHO IPUHSITD JIIO-
Oyio cropony. [looToMy B HEM Bce yriibl paBHbl. Tak
KaK B CyMMe yIJIbl cocTaBiisiioT 180° (mpeaplylast 3a-
Jlada), TO KaXK/Iblil M3 HUX paBeH 60°. <

133. B paBHOOE/IPEHHOM TPEYIOJIbHUKE OJIMH W3
yriioB paBeH 80°. KakoBbl ero Jpyrue yribl? (Ykaxure
BCE BOBMOKHOCTH. )

> B paBHOOE/IPEHHOM TPEYTOJIbHUKE [IBa yIJjia MpU
OCHOBaHUM paBHbl. Eciu ouH u3 Hux paBeH 80°, To B
cymMe oHHU paBHbI 160°, 1 Ha TpeTuit yroJ (IIpy BepIId-
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He) ocTaércst 20°. Ecnu e yroJl npu BeplMHE paBeH
80°, To Ha JjBa yIJla IIp1 OcHOBaHUM ocTaércst 100°, u
KaX/Iblil U3 HUX paBeH 50°. <

134. B paBHOOEIPEHHOM TPEYIrOJIbHUKE OJIMH M3
yriaoB paBeH 60°. JlokaxwuTe, YTO TPEYrOJIbHUK paB-
HOCTOPOHHMIA.

> HeBakHO, Kakoil UMeHHO yroJi paseH 60° (yrosa
NPU OCHOBAHMM WJIM Y BEPIIMHBI), BCE PABHO OCTaJlb-
HBle yTJIBI ToXe paBHBI 60°. Ho MbI 3HaeM, 4To ecim
B TPEYrOJIbHUKE /[Ba YIJIa PaBHBI, TO MPOTUBOJIEKAIINE
UM CTOPOHBI PaBHBI. 3HAUUT, pa3 BCe TPU YIJIA PaBHBI,
TO U BCE TPU CTOPOHBI PaBHBI. <

135. Kakue 3HaueHMSI MOXET [IPUHUMATL HAUOOJIb-
umit yros tpeyrosibinka? Kakue 3HaueHust MOXeT 1pu-
HMMaTh HaMMEHbILIMHA yroJ TpeyrosibHuka? Kakue 3Ha-
YEeHUS] MOXKET NPUHUMATD TPETHit (CPeHUII TTO0 BEeJIMUM-
HE) yroJsl TpeyroJibHUKa?

> Ecyu Tpu uucna B cymme pasHbl 180, To Hau-
OoJiblliee M3 HUX He MeHblle 60 (MHaYe Bce OCTaJbHBbIC
menblile 60 u cymma Mmenbire 180). Takum obGpasowm,
OOJIBIIMIA yrOJI TPEYroJIbHUKa MOXKET ObITh OT 60° 110
180°. Tlo aHAIOrMYHBIM COOOPAXKEHUSIM MEHBILMI YT O
MoxeT ObITh 0T 0° no 60°. Cpennuit yros oosmbiie 0°
n Menbllle 90°, Tak Kak B CyMMe C OOJIBLIMM YIJIOM
oH MeHblle 180°. Bce 2Tu BapuaHTbl JEHCTBUTEJILHO
BO3MOXHBI (YTO MOXHO IIPOBEPUTH JJIsI CJlydasl PaBHO-
O€/IPEHHBIX TPEYTOJIbHUKOB). <]

136. [lokaxuTe, 9YTO CyMMa YIJIOB YETHIPEXYTOJIb-
HUKa paBHa 360°, pa3pe3aB ero Ha JjBa TPEYroJbHUKA.

>> [lpoBenst AMaroHanb, MBI Pa3pe3aeM UeThIPEX-
YTOJBbHYK Ha JIBa TpeyrosibHuKa. [lpy »ToM nBa yria
YeTHIPEXYTOJIbHIKA Pa30UBAIOTCS Ha JBe 4YacTH (Ka-
x/plil). Ecm Mbl c1oXMM Bce 1ecTh YIJIOB B JIBYX
TpeyTroJIbHMKaX, TO noayunm 2 X 180° = 360°. C apy-
roif CTOPOHBI, 3Ta CyMMa HPEJCTaBJISICT CODOH CymMMy
YTJIOB YETHIPEXYTOJIBHUKA (€CM CTPYNIHUPOBATH Maphl
YIJIOB C OOLIMMH BEpIIMHAME). <

D70 pelieHne, CTporo roBopsi, TPedyeT HEKOTOPBIX
yTouHeHuil. [leso B TOM, 4TO [AMAroHaib YeTHIPEX-
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YTOJBbHIKA MOXET OKa3aThCsl BHE YETHIPEXYTOJTbHUKA.
(MHOTOYTOTbHYKK, B KOTOPBIX TaKOe CIIydaeTcsl, Ha-
3bIBAIOT HesbinykaviMu.) Ho BcE paBHO cymMma yIJioB,
ecJIv pa3pemiath yrisl 6osbiire 180°, OyzneT paBHa 360°.
B camom zesie, MOXXHO pa3pesaTh YEeTHIPEXYTOJIbHUK 110
JpYyroit yaroHajy ¥ NPUMEHUTb TO € CaMoe paccy-
K/IEHWEe, 9TO M PaHblIe.

137. Yemy paBHa CymMMa yIJIOB BbIIYKJIOIO HSITU-
YTOJIbHUKA?

> Kak u B npeapiyiieit 3ajjaue, paspexem ero Ha
TPEYTOJLHUKY, TPOBe/s JBe quraroHasu. [lomyunres 3
TPEYTroJIbHYKA. 3HAYNUT, CyMMa YIJIOB BBITYKJIOTO IISITH-
yroJjibHuka paBHa 3 X 180° = 540°.

138. Haiigutre cymmy yIJIOB BBINYKJIOTO 71-YT'OJIb-
HUKA.

> Bo3bMEM OJHYy W3 BEpILUVH U IIPOBEAEM U3 HEE Bee
qaroHanu. Mx Oyaer n — 3 (U3 n BepIUMH BbINAJAIOT
TpU — caMma BeplIMHA U [Be coceanue). OHu paspesa-
IOT MHOTOYT'OJIbHUK Ha N — 2 TPEyroJibHMKa (KaXIblid
pa3pe3 yBEJMYMBACT YMCI/IO yacTeil Ha 1, BHavajie Obl-
Jla 0JIHA YacThb). B KaX/IOM TpeyrojibHUKe CyMMa yTJI0B
paBHa 180°. Ckua/ipiBasi BCe YIJIbl BCEX TPEYTrOJIbHUKOB,
N0JIy4aeM CyMMY BCEX YIJIOB MHOTIOYI'OJIbHMKA, KOTO-
past TeM cambIM paBHa 180(n — 2)°.

139. JJokaxuTe, 4TO BHEIIHMI Yrojl IpU BepIIM-
He A tpeyrosibiuka ABC (CM. PUCYHOK) paBeH CyMMe
yrioB B u C.

> CymMa TpéX yIJIOB TpeyroJibHUKa paBHa 180°.
Ciie0BaTeIbHO, CyMMA JIByX M3 HHUX PaBHA Pa3HOCTH
180° u TpeThero yria, To €CThb paBHA YTy, CMEXXHOMY
¢ TpeTbUM. YTO M TpebOBaJIOCh 10Ka3aTh. <]

140. Cropona AB tpeyrosbiuka ABC jumHHee
croponsl AC, n Ha Heil oTioxeH oTpe3ok AD, pas-
Helit oTpesky AC. JlokaxuTe, 4TO yroJl IpH OCHOBA-
HUH paBHOOepeHHOro TpeyrombHuka ACD HacTonbko
e 6ouibliie yrita ABC , Hackosibko Menbiiie yriia ACB.

D> Yrisl npu ocHoBaHuu CD paBHOGEAPEHHOTO
tpeyrosibiuka ACD paBubl. OJMH W3 HHUX MEHbIIE
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yrna ACB na Besmumny yrna DCB. [lpyroit sBisieTcst
BHEIIHUM yIJioM TpeyroibHuka DCB, n notoMy paBeH
cymme yriia DCB u yria ABC. CiieJioBaTelibHO, B 000~
UX CJly4yaxX pasHULlAa paBHa BeJuuuHe yria DCB. <

141. YeMy paBHa cCyMMa BHEIIHUX YIJIOB IPU TPEX
BEPIUMHAX TPEYTOJIbHUKA?

D> Bmecre ¢ Tpemsi BHYTPEHHMMM yrjamm (KOTO-
pble B cymMe AatoT 180°) mosryyaeTcst TpU pa3BEPHYTHIX
yrja, To ectb 540°, Mo3TOMy CyMMa BHEUIHUX YTJIOB
paBHa 540 — 180 = 360°. <

142. YeMy paBHa CyMMa BHEIIHHX YIJIOB IIPU 4Ye-
TBIPEX BEPIIMHAX BBITYKJIOTO YETHIPEXYTOJIbHUKA?

D> YroObl HaiiTM CymMMy 3TuX yryioB (OHM T1OKa3a-
HBl Ha PUCYHKE OJIMHOUHBIMHU JyraMH, HO 3TO He 3Ha-
YWUT, YTO OHU PaBHBI!), PACCMOTPUM COOTBETCTBYIOLINE
BHYTPEHHME YIJIbl. BMecTe ¢ 4 BHyTpEHHUMHU yIJlaMU
(xoTopble B cymme AaioT 360°) mosydaercst 4 pas3Beép-
HYTBIX yIJ1a, TO ecTh 720°, MO3TOMY CyMMa BHEIIHUX
yriios pasHa 720 — 360 = 360°. <

143. Yemy paBHa cyMMa BHEUIHUX YIJIOB IIPU ISITU
BEPIUMHAX BBIIYKJIOTO IISITUYTOJIbHUKA?

> Bmecre ¢ 5 BHyTpPEHHUMH yIJlaMu (KOTOpBIE B
cymme JaiotT 540°) nosyvaercst 5 pa3BEPHYTHIX YIVIOB,
10 ectb 900°, I0ATOMY CyMMa BHELIHMX YIJIOB PaBHA
900 — 540 = 360°. <

AHAJIOTUYHBIM CHOCOOOM MOXHO YOEIUTbCSI, 4TO
CyMMa BHEIIHHUX YIJIOB BBIIYKJIOTO IIECTH-, CEMH- U BO-
o01ie JiIodoro n-yroibHuKa paBHa 360°. B camom nere,
BMeCTe C BHYTPEHHUMH YIJIaMU TIOJIy9YaeTcsl 1 pasBep-
HYTBIX YTJIOB, TO €cTb n - 180°, a BHyTpEHHHUE YIJIbI
jpaiot (n — 2) - 180°, Tak 4TO Ha JIOJII0 BHEIIHUX TIPU-
XOomuTCsl pasHuia B 2 - 180 = 360°.

Bnipouem, ectb apyroe, 6ojiee HaryisiAHoe (XOTSI U
MeHee (popmasibHOe) oObsicHeHue. IlpencraBum cebe
ABTOMOOWJIb, KOTOPBII 00BEIHKAET MHOTOYTONBHUK IO
TIEpUMETPY. YTJIbl MHOTOYTOJIbHUKA SIBJISIIOTCS] TOYKAMHU
MOBOPOTAa aBTOMOOWIISI. B kaxk10it Touke OH MOBOpaum-
BACT HA YIoJI, PaBHBI BHELUIHEMY YIJIy MHOIOYTOJIbHU-
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ka. OO6bexaB Kpyr, aBTOMOOWIIb C/IeTaeT MOJIHBIA 000-
POT, TO ecTb NMOBEPHET Ha 360°.

144. Jlana npsiMasi U TOYKa, HA HEH He Jiexalas.
Kak mpoBectu (LuMpKyJieM U JIMHEHKON) NPSIMYIO yepes
JAHHYIO TOYKY, NApaJIJIJIbHYIO JTAHHON MPsSIMOI?

> Bor omun u3 crioco6os. Ilycrb jambl npsimast [
u touka A. [lpoBeném uepe3 Touky A Kakylo-HUOYb
TIpsSIMyI0 m, TIepecekalontyto npsmyio [. Mckomas mpsi-
Masl lepecekaeT MpsIMYIo M IO TEM e YIJIOM, YTO U
npsiMast [, Tak YTO HAJ0 MPOCTO OTJIOXKHUTH ITOT YroJi
oT mpsiMoii m (3amavya 116).

MOKHO BBIOPATh YIoJI [IEPECEUYCHHSsT TIPSIMbIM: OITyC-
Kaem 13 A IHEeplEH/MKYJISIP M HA LPSIMYIO 1, a 3aTeM
M3 TON K€ TOYKM A BOCCTaBJIsleM TMEPIEH/IVKYJISIp K
npsimoii m (ucmoJib3ys 3amaun 120 u 119). <

Emé HecKoJIbKO 3a1a4

145. [laiiTe apyroe I0Ka3aTeJbLCTBO TEOPEMBI O
CyMMe€ YIJIOB BBIIYKJIOTO YETBIPEXYTOJIbHUKA, Pa3pe3aB
€ro AByMsl INaroHaJIIMU Ha YETHIPE TPECYTOJIbHUKA.

146. Jlokaxxute, 4TO B BBITYKJIOM YETBIPEXYTOJIbHNU-
ke ABCD (BepnmHBI NepevnCIIEHBI MO YaCOBOI CTpe-
Ke)

£LCAD + ZBDA = ZDBC + LACB.

147. JokaxxuTe, 4TO CyMMa IISITU YIJIOB Y BEPLIMH
MSITUKOHEUHON 3Be3/bl (OTMEUEHBl OAMHAPHOM yroii,
HO MOT'YT ObITb PA3/JIMYHBIMU) OJMHAKOBA Y BCEX 3BE3.
YeMy oHa paBHa?

148. Tpeyroasnnk ABC — paBHOOeIpeHHBIN €
ocuoBatueM AC. Orpesok AM jenuT ero Ha JiBa
PaBHOOE/IPEHHBIX TPEYTOJIbHUKA € OCHOBaHusIMU AB u
MC. Haiiqure yron B. [Orser: 36°.]

149. TlpoaospkeHns ABYX NMPOTHUBOMOJIOXKHBIX CTO-
pou AB u CD uersipéxyroJjibnuka ABCD nepecekaior-
cst ozt yraioM 20°, IPOJOJKEHHSI ABYX JIPYTUX IPOTH-
BOMOJIOKHBIX cTopoH (AD, BC) — Toxe. okaxkure,
YTO [[Ba yIJIa B YETHIPEXYTOJILHUKE PaBHBI, a JBa [pPY-
rux orjMualorcst Ha 40°.
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150. Croponsl yria B 75° neplneH/UKyISIPHBI CTO-
poOHaM [Jpyroro yria. Yemy MoxkeT OBITb paBeH 3TOT
yroa? (Bo3Mo>xHbl pa3Hble BADUAHTHI. )

151. [IBe mpsiMble ABUXKYTCSI MapaliIeJIbHO CaMUM
cebe. Jlokaxkute, 4TO YroJl MeX/Jy HUMU OCTAETCsl He-
W3MEHHDBIM.

152. BcrniomuHasi [10Ka3aTejabCTBO (POPMYJIbl JJIsI
CYMMBI YIJIOB N-yTOJIbHUKA, IIOJYYUTE B KA4ECTBE CIIE/I-
CTBHSI, YTO MPU JIIOOOM CIOCO0E pa3pe3aHust JraroHa-
JISIMU BBITTYKJIOTO 11-YTOJIbHUKA HAa TPEYTOJHHUKH (ana-
TOHAJIM He 00SI3aHbI BBIXOUTH M3 OJTHON BEPIIMHBI) T10-
JIy4aeTcst OTHO U TO K€ UUCJIO TPEYTOJIbHUKOB (1 —2).

153. Kakoe HauOoJIblliee YUCJIO OCTPbIX YIJIOB MO-
KET ObITh B BBIIYKJIOM 4-yrojibHUKE? B BBILYKJIOM -
yroJibHuke? B BblLykJIOM 100-yroJibHuke?

154. Tlpsimast epecekaeT CTOPOHbI yIJia U €ro Ouc-
CeKTpUCY, 00pasysl Tpu yrua (CM. PUCYHOK). Jlokaxu-
T€, UTO CPEAHMI U3 DTUX YIJIOB PABEH IOJIyCYyMME Kpaii-
HUX.

155. Yepes qaHHyIo TOUKY NMpoBeaUTE (LMPKYJIEM U
JIMHENKO#) TPsIMYyIo, KOTOpasl MepeceKaeT J(Be JaHHbIe
(He mapaJijieJIbHbIEe) NpSIMbIE TIOJ PAaBHBIMU YTJIAMH.

156. PoGoT mpoesxkaeT mo mpsiMoit 1 MeTp, MoBO-
pavyMBaeT HAIPaBO Ha HEKOTOPBLIA Yrosl o, MpOe3KacT
npsiMo em€ 1 MeTp, OISITh ITOBOPAYMBAET HAINPABO HA
TOT K€ YIOJI (¢, CHOBAa IIpoe3kaeT 1 MeTp U Tak [a-
Jiee. JIOKaxKUTE, YTO TOUKM HOBOPOTOB poOOTa Jiexkar
Ha OJIHOI OKPY>XHOCTH.

157. Kycox Oymaru JBaXK/[bl COTHYJIA 11O MPSIMbIM,
a TIOTOM pa3pe3aii HOXKHUIAMU O TYHKTHPHON JIK-
HUM U pas3BepHy/U. Kak HaliTW yIJIbl MOJTy4YHUBIIErOCS
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YETHIPEXYTOJBHIKA (JIBIPKH), €CJTM M3BECTHBI YIUIbI (X,
puy?

158. Tlo npsimomy miocce co ckopocTbio 60 KM/4
efieT MarHa. [lapaniesbHo 1occe CTOUT JIOM JUTHHOMN
100 meTpoB. Kax/yio cekyH/y MacCa’kup MalllMHbl W3-
MeEPpSIET YroJl, MoJI KOTOPbIM BUJIEH oM ((acaja Joma).
JokaxuTe, 4TO CyMMa BCEX W3MEPEHHBIX UM YIJIOB HE
6osbiie 1100°.

B 3asaue 118 Mbl Jesiniy yroJ Ha /IB€ paBHbIE Ya-
ctu (CTpoMJIM OUCCEKTPUCY YIJIa) LUPKYJIEM U JIMHEH-
KOW. A MOXHO JI1 LIUPKYJIeM U JIMHEWKON pasfesnTh
yroj Ha mpu paBHble yacTU? DTa 3a/jauya Ha3bIBAaeTCS
«TpuceKluelt yrilay. OHa U3BeCTHA co BpeMEH JpeBHell
Ipenun, u Apxume[ npuaymall pelieHue ¢ HeOOJIbIIUM
KYJIBHIYECTBOM — WJIM, KaK Ceifuac roBopsiT, KpeaTus-
HO KCII0JIb30BAJ1 JIMHEHKY, C/I€JIaB HA Hel oMeTku. Bor
3TO HOCTPOEHUE.

XKemas pasznenuts Ha Tpu yactu yroin AOB, npose-
J&M OKPY>KHOCTh HEKOTOPOIo pajuyca ¢ enTpoM B O.
3aTeM, He MEHsisl PacTBOpa LUPKYJisl, CejlaeM Ha Jld-
Helike aBe nomerku P u Q (paccrosiHue Mexy HUMM
PaBHO paJuycCy OKpPY>XHOCTH). Terepb NpUIOXKUM JIU-
HeliKy Tak, YTOObI OHA IIPOXO/MJIA Yepe3 TOUKY OKPYXK-
Hoct Ha jyde OB, a /1Be MOMETKH TNomamd Obl Ha
npsimyto AO u Ha okpyxHocTb. Torga yrois, obpa-
3yeMblil JiuHelkoit ¢ npsimoit AQ, Oyzer paBeH TpeTu
UCXO/HOI'O.

159. [lokaxure, 4yTo MOCTPOCHUE ApXuUMena Jeii-
CTBUTEJILHO TO3BOJISIET MIOCTPOUTH YTOJI, PaBHBIN TPETH
naunoro. (Tpeyrosibauku PQO u OQB — paBHOCTO-
pOHHIE. )

Kak Obuto 10Ka3aHO MHOIO IO3XKE, 0€3 TaKMX XH-
TpocTell (MCIIOJIB3YSl JIMHEUKY JIMIIb [JIS TOrO, 4To-
Obl TIPOBECTU TIPSIMYIO YEpe3 y>KE MMEIOLIMECS] TOUKH,
a IMPKYJbh — JIMIIb JJIST TIOCTPOEHUST OKPYXXKHOCTH C
y’>Ke MOCTPOEHHBIM HEHTPOM M W3BECTHBIM PayCcoM)
00OHTHCH HEJIB3S.
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10. IlpsiMoyroJ/ibHbIE TPEYrOJIbHUKA

IIpsimoy2onbHbim Ha3bIBaETCS TPEYTOJIBHUK, B KO-
TOPOM OJIMH U3 yIJI0B mpsiMoii. [Ipunexaiuie k 3ToMmy
yIJly CTOPOHBI Ha3bIBAIOTCSl KAMemamu TPeyrobHU-
Ka, a MMPOTUBOJIEXKAIIASI CTOPOHA — 2UNOMEHY 301l

160. [Tokaxute, YTO B IIPSIMOYI'OJIbHOM TPEYIOJIb-
HUKE YIJIbl TIPY TMIIOTEHY3€ B CyMME COCTaBJISIOT TIPsi-
MO yroiJi.

> CymMa Bcex TpExX yIJIoB cocTabiisieT 180°, 3Ha-
YWT, HAa JIOJIIO IBYX ApyTrux ocTaérest 180—90 = 90°.

Orcioza ciieflyeT, YTo OCTaJIbHbIE YIJIbI B IIPSIMO-
YIOJIbHOM TPEYIOJIbHUKE (KpOME IIPSIMOr0) — OCTpbIE:
€CJIM UX CyMMa paBHA NPSIMOMY YIJIy, TO KaXK10e W3
CllaraeMbIX MeHbllle TPSIMOTO.

161. Haiiute yriipl mpsIMOYTOJIbHOTO PaBHOOEPEH-
HOT'O TPEyroJIbHUKA.

> YIIBl IIpU OCHOBAaHWUM PABHOOEIPEHHOIO TpE-
YrOJIbHUKA PaBHBI, 4 B CyMME COCTaBJIsIIOT 90°, Tak uTo
KaX/Iblil U3 HUX paBeH 45°. <

Heckoubko cIeaymonmx 3aja4 J1aroT IIpU3HAKU pa-
BEHCTBA NPSAMOYI'OJIbHBIX TPEYT'OJIbHUKOB.

162. (a) [okakuTe MpPU3HAK PABEHCTBA MPSIMO-
YTOJIbHBIX TPEYTOJBbHUKOB «I10 JIBYM KATETAM»: €CJIH Y
JBYX MPSAMOYTOJIbHBIX TpeyrosbaukoB (ABC u A’B'C’
c npsiMbiME yriiamu B u B’) paBHBI COOTBETCTBYIOIINE
kateTsl (AB = A'B’ u BC = B'("), To TpeyrojbHUKN
PAaBHBI.

(6) Chopmyaupyiite U JOKAXKUTE IPUZHAK PABEH-
CTBA [PSIMOYTOJILHBIX TPEYTOJIbHUKOB [0 KATETY U MPH-
JIETAIONIEMY K HEMY OCTPOMY YTIIy.

D> DT NpU3HAKK HE TPEOYIOT CNELMAILHOIO JI0Ka-
3aTeNIbCTBA: OHM BCETO JIMIIb YACTHBIE CJTydau MEepBOTO
U BTOPOT'O [IPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB, KOIIA
OJIUH U3 YIJIOB HPSMOM. <

B crnenmyromeil 3amade yke HeJb3sl COCNAThCSl HA
NIPU3HAKKA PAaBEHCTBA TPEYTOJIbHUKOB (IIOTOMY 4TO TOT
IIPU3HAK, HA KOTOPBIA XOTEJIOCh OBl COCJIaThCS, HEBE-
peH — cM. 3ajgauy 85).
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163. KaTeT u runotenysa oJHOTo IPSMOYTOJIBLHOTO
TpeyroJibHUKa PaBHbl KaTeTy U TUIOTEHy3e JPYroro.
Jloka>kuTe, YTO TPEYIOJIbHUKY PaBHbI.

> T[1pUIOKUM TPEYTOJbHUKM JIPYT K JPYTy PaBHbI-
mu katetamu BC u B'C’ (cm. pucynok). TTockosibky
TPEYTOJIbHUKK TIPSIMOYTOJIbHBIE, TO JIBA JAPYTUX Karte-
Ta cocTaBsT ofiHy npsimylo (AA’) U iBa TpeyrosibHUKA
cocTaBsiT 0OJIbIINI TPeyrosibHUK. [10 yCJIOBUIO T'UIIO-
TEHY3bl PaBHBI, MO3TOMY STOT OOJBIINI TPEYTOJHHUK
TIOJTyYUTCS PaBHOOEIPEHHBIM. JlokaxeM, 4To Touka C
(coBmemiénnas ¢ C') spasercs cepemunoit AA’. B ca-
MoM Jiesie, eciu cepeuuoii AA’ Obuta Kakas-HUOY/Ib
Apyrast touka M, to BM 6blia Ob1 Meiuanoi paBHoOe-
ApeHHOro Tpeyrosibinka ABA’, a 1otomy u ero Bbico-
TOM, U MBI TIOJTYYIJTA OBl JIBA Pa3HBIX MEPIICHIUKYJISIPa,
ONyIIEHHBIX W3 TOYKK B Ha npsmyio AA’ — oTpesku
BC v BM . 3nauur, C u M cosnajaior, orpesku AC u
A’C' paBHbBI U HAIIM TPEYTOJHHUKK PABHbI, HAIIPUMED,
no asym kareram. (Mim no tpém croponam.) <

MOXHO paccy/IaTh UHaUe, COBMECTUB PaBHbIE Ka-
TEThl TaK, YTOOBI TPEYTOJLHUKU OKa3ajuCh MO OIHY
cropoHy (cM. pucynok). Eciin mipu 3ToM Touku A u
A’ coBmajiyT, TO TPEyroJbHUKM paBHbL. ECJM e HeT,
10 oOpasyercs tpeyrosibhuk CAA’. OH 0JKeH ObITh
paBHoGenpentbiM, Tak kak CA = CA’ 1o yciosuio
(runoTeHys3bl paBHbl). C PYyroii CTOPOHBI, B HEM OJIMH
W3 yIJIOB Tipy ocHoBanwu (Ha pucynke / CAA') Tymoi,
TaK Kak cMexHblii K Hemy yroj (LCAB) octpblit. Yr-
JIbl 1IPM OCHOBAaHWM B PABHOOEIPEHHOM TPEYrOJIbHUKE
PaBHbI, 2 BIOPOI'0 TYIIOIo yriia ObITh HE MOXKET (CyMMa
yrnoB 180°). 3HaunT, 3TOT ciyyaii (HecoBmajeHue A
n A') HEBO3MOXKEH.

164. TunoTteHy3a OJHOTO TNPSMOYTOJBLHOTO Tpe-
YTOJIbHUKA paBHA TUIIOTEHY3€ JIPyroro; OJuH U3 IpH-
JICTAlOIMX K Hefl yIJIOB paBeH YIJIy IpHU THIOTEHY3e
JPYroro TpeyroJbHUKa. JIoKaXXnuTe, 4TO TPEYrOJIbHUKH
PABHBI.

> [TockoJibKy B 000MX TPEYTOJIbHMKAX CyMMa yIJI0B
paBHa 180° ¥ y HUX €CTb JBa paBHbIX YIJIa, TO PaBHbI
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U TPETbU YIJIBl, ¥ TPEYTOJIbHUKY PAaBHBI 10 THIOTEHY3€
U JIByM HPUMBIKAIOIMM K Hell yriaM. <

165. Karer 0AHOIO HPSIMOYIOJIbHOIO TPEYIOJIbHU-
Ka paBeH KaTeTy JpYroro; NpOTHBOJIEXKAIIUE UM YTJIbI
TaK)Xe paBHBL. JlOKaKUTe, YTO TPEYrOJIbHUKA PABHBL.

D> B kaxJ0M U3 JABYX TPEYrOJbHUKOB OCTpPBIE YTJIbI
B cymMMe JaioT 90°, MosToMy ec/ii IpOTUBOJIEXkKAIINE
PaBHBIM KaTeTaM yTJIbl PaBHBI, TO M MpUJIeXKaIlie K HIM
YIJI6I TOKE paBHBI. OCTa&TCST BOCIIOJIB30BATHCSI BTOPHIM
MPU3HAKOM PaBEHCTBA TPEYTOJILHUKOB. <]

166. B npsiMOyroJibHOM TPEYroJIbHUKE OJIMH U3 Ka-
TETOB BJBOE KOpoue TunoteHysbl. Haiiiure yrisl Tpe-
YTOJIHUKA.

> Bo3bMEM /1Ba TaKUX TPEYIOJIbHUKA U IIPUJIOKHAM
UX JUIMHHBIMM KaTeTamu JIpyr k Apyry. Koporkue ka-
TETHI OYyT COCTABISATH OMH OTPE30K (YTJIBI TIPSIMBIC).
JUtnHa 3TOro OTpeska MO YCJOBHMIO PaBHA JUTHHE TH-
MOTEHY3bl, TAK YTO TOJIyYUTCS] PaBHOCTOPOHHHIA Tpe-
YTOJIbHUK, B KOTOpPOM yIJbl paBHbl 60°. OtBeT: 60°,
30°, 90°. <

167. B mpsMOyrosibHOM TpEyroJIbHUKE OIUH U3
yrjioB paBeH 30°. JlokakuTe, 4TO OJAMH U3 KATETOB
B/IBO€ KOPOYE TMIIOTCHY3HI.

> [Tpuj10XkKUM Ba TaKUX TPEYrOJIbHUKA JAPYI K ApY-
Ty KaTeTaMu Tak, 4yToObl JBa yria B 30° obpa3oBaym
yrout B 60°. [osryunrcst paBHOOE/IPEHHBIN TPEYTOJIbHUK
c yrJjioM Iipu BepumHe 60°, KOTOpBI Oy/leT paBHOCTO-
poHHuM. CJief0BaTeNIbHO, yJIBOEHHbI MEHBIIMI KaTeT
PaBeH I'MIIOTEHY3€, YTO U TPeOOBAJIOCh [JOKa3aThb. <

168. Kak mnocTpouTbh NPSIMOYTOJIbHBIA TPEYroJib-
HHK, €CJIM JIaHbl €0 KaTeT ¥ I'MIoTeHy3a?

> Ilocrpoum mpsimoit yroJi. Ha ognoit us ero cro-
POH OTJIOXUM JIaHHBII KaTeT. 3aTeM BO3bMEM LIUPKYJIb C
PacTBOPOM, PaBHBIM T'MITIOTEHY3€, IOCTABUM OTHY HOX-
Ky LIMPKYJIsl B KOHELl KaTETa U CAEJIAEM HYKHYIO OTMET-
Ky Ha JPYroi cropoHe yrja. <
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Euwé HeckoJIbKO 3aJa4

169. [lokaxure, 4TO B TYNOYTOJBLHOM TPEYroJib-
HHUKE TOJIbKO OJMH YrOJl TYHOH, a /iBa OCTAJIbHBIX —
OCTpBIC.

170. Meauana TpeyrosbHUKa BJIBOE KOPOUYE CTOPO-
HbI, K KOTOpO# oHa mposefeHa (AM = %BC JUISL Me-
juanst AM tpeyrosibiuka ABC). Tlokaxute, 4T0 10T
TPEYIOJIbHUK HPSIMOYIoJIbHbI: LA = 90°.

171. Tokaxure, 4TO JIIOOOW MPSMOYTOJIbHBIA Tpe-
YTOJILHUK MOXHO pPa3pe3aTh Ha JiBa MPSIMOYTOJIbHBIX
TPEYTOJbHNKA, Y KOTOPBIX T€ XK€ Camble yIJIbl, U4TO Y
WICXO/THOTO.

172. Bacst yrBep:kJaer, 4ro paspesajl TyLOyI'OJib-
HBIIl TPEYTOJILHAK Ha HECKOJIBKO OCTPOYTOJILHBIX. Mo-
KET JIA TaK ObITh?
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11. INapaJjuiesorpaMMel

Yetsipéxyroabauk ABCD HasbBaeTcst napaiie-
JI02PAMMOM, €CJIA €r0 IPOTUBOIOJIOKHbBIE CTOPOHDI
HOIMApHO MapaslieJIbHEL.

173. Jlokaxure, 4TO B NApaJIEIOrPaMME YIJIbl IIPU
COCE/IHMX BepIIMHAX JaloT B cymme 180°, a yruibl 1pu
IIPOTUBOIIOJIOKHBIX BEPLINHAX PABHBI.

> Ilycre ABCD — napajuiesiorpamm. Ilo ocHos-
HOMY CBOJCTBY TIapaJLIeJIbHBIX MPSIMBIX BCE YETBIPE OT-
MEUEHHBIX Ha PUCYHKe YIia paBHbL OO0O3HAUMM UX Be-
JmanHy 4epes «. Torma yriael A u C pasHBI a (BTO-
poit — KaK BepTHKAJbHBIA K yIiy o), a yriisl B u D
SIBJISIIOTCST CMEKHBIMU K yIJIaM BEJIMYMHBI X U1 TIOTOMY
paBHBI 180° — .

174. [lokaxxure, 4TO JMAroHalb JEJIUT [1apajllesio-
rpaMM Ha /IBA PaBHBIX TPEYTOJIbHUKA.

> [lpoBeném B mapasutesiorpamme ABCD nuaro-
Hajib BD. Tlockosibky croponst AB u CD napasuiesib-
Hbl, yrisl ABD w BDC paBHBI Kak HaKpecT Jiexallye.
AHAJIOTMYHBIM 00pa3oM MapayjienbHoCTh cTopoH BC
u AD rapaurtupyer, uro yrist CBD u BDA paBhbl.
Huaronans BD sBnsietcs o0leil CTOPOHON TpeyroJib-
HukoB ABD w CDB. Octaércst BOCIOJIb30BATLCS HPH-
3HAKOM PABCHCTBA TPCYTOJILHUKOB 110 CTOPOHE U JIBYM
yriaam. <

175. Jlokaxure, 4TO MPOTUBOIOJIOXKHBIE CTOPOHbBI
TlapaJijieJIorpaMMa paBHBI.

D> OTO sIBJISIETCSI OUYEBU/IHBIM CJIEJCTBUEM IIPE/Ibl-
JyLIei 3a/lauu: €CJM TPEYrOJIbHUKU PaBHbI, TO PaBHbI
U UX CTOPOHBI. <

176. [Inaronanu AejsT MapajuiesorpamMm Ha 4 Tpe-
yToJbHYKA. JIOKQKUTE, UTO Cpely HUX eCTh JIBE Maphl
PaBHBIX.

> Ilycts O — TOUKa TepeceyeHust TMaroHaseit mna-
pannenorpamma ABCD. [lokaskeM, 4TO TPEyrOJbHUKA
AOD u COB pasubl. B camom Jienie, cropoust AD u
BC paubl (110 npempiytyiieit 3amave), yriast OAD u
OCB, a takke ODA n OBC paBHbl KaKk BHYTPEHHUE
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HaKpECT JIeXKalue. Ocranoch NPUMEHNUTH IMMPHU3HAK pa-
BEHCTBA TPEYTOJIbHUKOB IO CTOPOHE W IBYM YyIJjiaM. <]

177. JlokaxxuTe, 4YTO TOUKA IEPECEUCHUsI AUATOHA-
Jieil mapajuiesiorpaMMa JIEJIUT KXyl U3 AUaroHaseit
TIOTI0JIaM.

> OTO OYEBUAHO CIEAYET M3 MPEAbIAYLIEH 3a/1a4n:
B PaBHBIX TPEYTOJILHUKAX PaBHBI CTOPOHBI. <]

178. JlokaxxuTe, 4TO €CIU B UYETHIPEXYTOJILHUKE
ABCD TpoTHBONOTIOXHbIE CTOPOHBI MOMAPHO DPaBHEI
(AB = CD, AD = BC), 10 3T0 napajujieJIorpaMM.

> [lpoBeném muaronans BD. OHa pa3neiuT 4YeThl-
PEXYTOJBHYK HA JBA TPEYTOJIbHHUKA, KOTOPBIC PaBHBI IO
TpéM cropoHaMm (BD — o0uiasi, ocrajibHble Hapbl CTO-
POH paBHbI 110 NpeAIoJioxkeHuio). CieoBaTesIbHO, YI-
aet CDB n ABD pasubl, nostomy npsimeie AB u CD
TapaiiesibHbl (YTl SIBJISIOTCS] BHYTPEHHUMH HaKpECT
JISKAIMMK) . AHAJIOTHYHBIM 00pa3oM npsimbie AD u
BC napannenbisl, 1 ABCD — napaiienorpamMm. <l

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

> IlycTb 1Ba NPOTHBOIOJIOKHBIX YIJIA YETBIPEX-
YTOJIBHUKA PaBHBI ¢, a [Ba JPYIux yria pasusl 3. To-
Ij1a CyMMa BCeX yIJIOB, TO ecTb 2c + 23, pasHa 360°,
nodroMy & + f = 180°. [lo3ToOMy NPOTHBOMOJIOXK-
HBIC CTOPOHBI YETBIPEXYTOJIbHHUKA NApaJIJIEJIbHBI (YTJIBI
o U 3 SBISIOTCS IPH HUX BHYTPEHHUMH OJHOCTODOH-
HUMH). <

180. Touka mnepeceyeHUs] [UArOHAJICH YETHIPEX-
YTOJIBHUKA JICJIUT KaX/TyI0 U3 HUX TonoJiam. Jlokaxure,
YTO 3TOT YETHIPEXYTOJBHUK — MapaJICTIOrPaAMM.

> Ilycts O — Touka HepeceycHusl AMaroHasiei ye-
Thipéxyrosibiika ABCD. Tpeyrosnwuuku AOB u COD
PaBHBI 10 IIEPBOMY Ipu3HaKy (yribsl npu Bepumue O
BEpPTUKAJILHBI, CTOPOHBI PaBHBI 10 YCJIOBUIO). B wact-
Hoctd, yribl OAB u OCD paBHbl. A OHU SIBJSIIOTCS
BHYTPEHHUMH HakpecT Jiexamumu mpu cekyuieit AC,
nostomy cropoubl AD u BC mnapasuiesibHbl. AHAJIO-
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TMYHBIM 00pa3oM (Kakue JJIsl 3TOTO HY>KHBI TPEYTOJIb-
HUKHU?) J0Ka3bIBaeTcsl, yTo cTopousl AB n CD mapan-
JIEbHBL. <]

181. Jloxaxure, 4ro €CjAu B UETHIPEXYIOJIbHUKE
ABCD cropoust AD n BC paBHB M TapajuiesbHbI,
TO 3TO MapaJljIeIOrPaMM.

o> [poBeném amaronamy; myctb O — Touka HX IIe-
peceuenust. Pacemorpum tpeyrosisiuku AOD u BOC.
Onu paBHBI N0 cTopoHe M 7BYM yriaam (AD = BC,
TPUMBIKAIONIE YIJIbl PAaBHBI KaK BHYTpPEHHHE HAKpeCT
Jexarue), moyromy AO = OC, BO = OD. Tenepb
MOXHO COCJIAThCsI Ha MPEABIAYIIYIO 3aady (WM IOBTO-
putb paccyxjenue: Tpeyrosisiuku AOB u COD paBhbl
1O YIJy ¥ IByM CTOpOHaM). <

182. [1a napamnenorpamma ABCD u DCEF tipu-
JIOXKEHBI JIPYT K Apyry obuieit croponoit CD. Tokaxu-
Te, UTO ueThpéxyrosibHuk ABEF — Toxe napasjieso-
rpamm.

> Ilocmotpum Ha otpesku AB, DC u FE. Tak
kak ABCD — napajuiejiorpamm, HepBbIil OTPE30K Ia-
paJuiesieH u paBeH Bropomy. Tak xax DCFE — mna-
paJuIesiorpaMM, BTOPOii OTPE30K paBeH M MapajuieSieH
TpeTbeMy. [103TOMy MepBbIii U TPETHIA OTPE3KH PABHBI
U TapaJulesbHbl (BCIIOMHUM, YTO JIBE MPsIMbIC, Mapaj-
JieJIbHbIe TPEThell, apaljiesbHbl APYr Apyry). Ocraét-
Csl COCJIAThCSI HA MpeAbIAyyIo 3aha4y. <

183. B tpeyrosbhrike ABC mennana AM miponos-
eHa 3a Touky M 1o Touku D Ha paccrosiHue, paBHOE
AM (tak yto AM = MD). Jokaxute, uto ABDC
— MapaIJIeIOrPaMM.

> B moJiyyalonieMcsl 4eThIpEXYTroJIbHUAKE JIMaroHa-
JIU JICJISITCS TOUKOI TIEPECeUCHUs MOoIoJIaM 10 OCTPo-
€HMIO, OCTAETCsl BOCHOJIb30BaThCA 3agaueii 180. <

Takast KOHCTpYKUMS (IIPOAJIEHUE MEJUAHBI BIBOE)
HaM y»e BcTpedajach. C e€ MOMOIIbIO Mbl JOKa3bIBa-
JIM, 4YTO ME€/IMaHa B TPEYTIOJIbHUKE HE IPEBOCXOIUT IIO-
JIyCyMMBI [IBYX HPUMBIKAIOIIMX K HEMl CTOPOH.
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Touky nepeceueHust AuaroHaieil napajuieorpam-
Ma Ha3bIBaIOT €I0 YEHMPOM.

184. IIpsimasi npoXOAUT yepe3 LEHTP MNapajuiesio-
rpamma. Jlokaxkure, 4ro €€ OTPE30K, 3aKJIIOUYEHHBIN
BHYTPU [APaJLJIEJIONPaMMA, JICJIMTCSl LEHTPOM II0IO-
JlaM.

D> B 3amTpuxXOBaHHBIX TPEYrOJBbHUKAX PaBHBI CTO-
POHBI, SIBJISIIOLIMECS TIOJIOBUHKAMU [MArOHAMU (LIEHTP
JIeJIUT JMAroHa/b ITIONO0JIaM), W IPUMBIKAIOIE K HUM
yribl (OHAa Mapa — BEPTUKAJIbHBIE YIJIBI, Apyras —
BHYTPEHHME HAKPECT JIexaluye). <l

Emé HeckoJIbKO 3a1a4

185. Ha niockoctu AaHbl TPA TOUKH, HE JIeXallue
Ha OJHOH NpsIMOi. Mbl XOTUM IOCTaBUTb UYETBEPTYIO
TOUKY, 4TOOBI MOJYYMJIMCh BEPIIMHBI NAPaJIIe/IOrpaM-
Ma. CKOJILKMMH CIIOCOOaMM 3TO MOXXHO C/IeJIaTh?

186. [lmaronanb pa3dMBAET YETHIPEXYTOJBHUK HA
JIBA PaBHBIX TPEYTrOJbHUKA. MOXKHO JIM 3aKJIIOYNThH
U3 ITOTO, YTO 3TOT YETHIPEXYTOJbHUK — Tapasiyiesio-
rpamMm?

187. Ilon BBIMOIIEH KEPaMUYECKMMU IIIUTKAMY,
umelolumMua  (GopMy napajijiesiorpaMMa ¢ HEpaBHbIMU
cropoHamu. OJlHa U3 IUIMTOK pacliaTajlaChb U €€ Bbl-
Hy/ M. CKOJIBKMMHM CMOCOOAMM MOXHO BEpPHYTh €€ Ha
MECTO, €CJIM TUIMTKY Pa3peIIaeTCsl MePEeBOPAYNBATE?

188. Nmeercs TpeyroJibHasi IUIMTKA, Y KOTOPOM Bce
TPU CTOPOHBI Pa3HOH JUTMHBL. Kak CJI0OXUTL mapasiiesio-
TpaMM ¥3 JIBYX Takux TumTok? Kak BBIMOCTHTH Iiioc-
KOCTh TAKUMH TUTUTKaMH?

189. IllecTyrosibHUK BBUIOXKEH TPEMsl IUIMTKAMMU,
nmeromuMy GopMy napaienorpaMmoB. Kak BBLUIOXKUTh
ero TeMH K¢ IUIMTKaMd, HO JpyruM crocobom? (Kak
PHUCYIOT KyO Ha KapTUHKax?)

190. [lokaxkuTe, YTO OTPE30K, COCAMHSIOIIMIA Ce-
PEIVHBI TIPOTUBOIIOJIOKHBIX CTOPOH MapajiiesiorpamMma,
MIPOXOIUT Yepe3 ero LEeHTp.
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191. ToBopsT, uto mouku A u A" cummempuunb
omrocumenvHo mouku O, eciiu O sBISETCS cepey-
Hoii otpeska AA’. Jlokakwute, uro ecim Toukn A’ u
B’ cummerprunbl ToukaM A ¥ B OTHOCHUTEJILHO OJIHOM
v Toit ske Toukn O, 10 orpesku AB u B'A’ paBubl u
aPaJIJICIIbHBL.

192. B wecruyronbiuke ABCDEF (Bepiiuutbl 1ie-
PCUMCIICHBI 110 YaCOBOM CTPEJIKE) HPOTHBOIOJIOXKHbIC
cropousl AB w DE paBHbl M mapaniesbHbl. [1poTu-
BorosiokHbie croporbl BC u EF Toxe paBHbI U Ma-
paJutesibHbL. JIOKaOXKHUTE, YTO U TPEeThsl Mapa MPOTUBO-
1oJIoKHbIX cTOpoH (CD u AF) obnajaer 31um CBOit-
crBoM u uto jguaronasim AD, BE u CF npoxojsit ye-
pe3 OfHy TOuKy. (JIMaroHaJ N JeSTCS MOMoJIaM TOUKON
HepPEeCeYEeHNSI. )

193. JIBe O1MHAKOBbIE IUIMTKHM, UMelone (hopmy
YETBIPEXYTOJIbHIKA, NPWIOKUIA JPYr K JAPYTy COOT-
BETCTBYIOIIMMU CTOPOHAMHM, KaK IOKa3aHO Ha PHUCYH-
ke. [lokaxxure, 4TO B IOJIyYMBLIEMCS] LIECTHYTOJIBHUKE
€CTb TPU Iaphl NAPAJIJIEJbHBIX CTOPOH.

194. B Bomykiiom nstuyrosnshuke ABCDE  cro-
poubt AB u CD napasenbhbl, cropona DE mnapai-
JesbHa quaronam AC, a yron BCE npsivoit. Tloka-
xure, 4ro orpesok EC sisiisiercst OUCCEKTPUCON yruia
BED. (Ilpomomxure ED no nepeceverus: ¢ BC B Tou-
ke F'; BOCIOJIb3YiTeCh CBOMCTBAMYU TapallieorpaMMOB
ABCD u ACFD wu nokaxure, utro CE sBisiercst cepe-
JAWHHBIM [EpPICHIUKYIspoM K BF.)
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12. IIpssMOYroJIbHHK, pOMO,
KBaJpat

[MapamtenorpamMmm, B KOTOPOM BCE YTJIBI MTPSIMBbIE,
HAa3bIBACTCSI NPSIMOY20TIbHUKOM.

195. Ecau B nmapaJuiesiorpaMme eCTh XOTsI Obl OAMH
TIPSIMOi1 YTOJ, TO ATO MPSIMOYTOJILHUK.

D> B mnapannenorpamMme NpPOTUBOMOJIOXHBIE YTJIbI
PaBHBI, a CyMMa COCEIHMX YrJioB paBHa 180°. Ilo3To-
My €CJId OJIMH U3 YIJIoB paBeH 90°, To U coceqnHue, u
TIPOTUBOIIOJIOXKHBIN Takxke OyayT paBHBI 90°. <

196. YeTbIpExyrosbHUK, B KOTOPOM BCE YIUIBI IPsi-
Mble, — TPSIMOYTOJIbHUK.

> Hajo nokasatb, 4ro 3T0 napajulesnorpamm. B ca-
MOM [IeJIe, MPOTHBOIOJIOXKHBIE CTOPOHBI MTAPAJIICIILHBI,
TaK KaKk CyMMa BHYTPEHHUX OJJHOCTOPOHHUX YIJIOB PaB-
Ha JBYM IPSIMBIM yIjIaM. <l

197. JlokaxuTe, 4TO AUArOHAJIU IPSMOYTOJIbHUKA
PAaBHBL.

D> PaspexxeM 5TOT HapajuleJIOrpaMM JUArOHAJIbIO
Ha JIBa TPEYroJbHUKA ByMsI CllocobaMul (TTpoBe/ist ABe
pasHble quaroHain). Bce ueTblpe TpeyroJibHuka Oy-
JyT IPSIMOYTOJIbHBIE U OyIyT UMETh OJIMHAKOBbIC KaTe-
Thl (IIPOTHUBOIIOJIOKHBIE CTOPOHBI IIPSIMOYTOJIbHUKA, KAK
y moboro mapanjeyiorpamMma, paBHbl). [loaTomy Tpe-
YTOJBHUKU PaBHbI, M UX FMIOTEHY3bl TOXE PaBHBI. <

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

> Kak u B npeapinymeit 3agade, paspexxeM €ro Ha
TPEYTOJIbHUAKH [ByMsl criocodamu. CHOBa Bce 3TH Tpe-
YTOJIbHUKU PaBHBI, HO IO APYIoi IPUYMHE: IO TPEM
CTOPOHaM (T1aphbl MPOTUBOIOJIOKHBIX CTOPOH TNapaJuie-
JjorpaMMa 1 ero amaroHaiau). Ilostomy Bce yrurel ma-
paienorpamMma paBHbl. B cymme onu jatot 360°, 3Ha-
YWT, BCE OHM TIPsSIMBIE. <]

199. Jlokaxxute, 4TO B NPSMOYTOJILHOM TPEYIrOJib-
HUKE Me/MaHa, IPOBEIEHHAs W3 BEPLIMHBI INIPSIMOTO
yIJla, paBHA MOJIOBUHE TMIIOTEHY3HI.

64



> CHoBa MpPUMEHUM TIPUEM YIBOCHUSI MEUAHBI.
[lyctb ABC — mnpsIMOYTOJIbHBI TPEYTOJIbHUK, YTOJT
A — npsimoit, AM — wmesimana (tak uto M — ce-
peauna cropoust BC). Mpogomxkum AM 3a Touky M
Ha paccrosiHue, pasHoe AM. Tlosnyunm Touky N, xo-
Topylo coesuHuM ¢ BepumHamu B u C. B uernipéx-
yroasurke ABNC nuaronanu AeisiTcsl TOTOJaM TOY-
KOI1 MlepeceyeHus1. 3HAUUT, 3To napaiienorpamMm. OnuH
U3 YIJIOB €r0 MPSIMOM — 3HAYUT, ITO MPSIMOYTOJIbHUK.
B npsiMOyroJibHUKe IMaroHay paBHbl — 3HAYUT, Y/BO-
eHHasl Meiuana pasHa cropone BC. <

200. Y BepTUKAJbHOHI CTEHbI CTOUT JIECTHULIA, KO-
TOpast HAYMHACT CKOJIL3UTh BHU3. 10 KaKoii JIMHUM IBU-
raeTcsl KOIIKa, CUJSIIAsl HA CEPEIMHE JIECTHUIIBI?

> [lo ayre okpyxHoctu. B camom nene, jectHuIa
SIBJISIETCSI THIOTEHY30! TPSIMOYTOJILHOTO TPEYTOJIbHU-
Ka, a KOIIIKa — CEPEJIMHON TMIOTEHY3bI, TOATOMY pac-
CTOSIHME OT KOLIKH /IO BEPIIMHBI TPSIMOTO yIjla PaBHO
[IOJIOBUHE JIJIMHBI JIECTHHUIBI U HE MEHSETCs. 3HAYMT,
KOIIIKA JIBUTACTCS MO Ayre (4acTh) OKPYXHOCTH. <

201. U3 nByx Touyek NPsIMOi OMyIIEHbI MEpIIeH /U~
KyJISIpbl Ha MapaJiyIebHyIo eif mpsimyto. JlokaxuTe, 4To
OHM PaBHBI.

> B camom jnieste, mostydaeTcst YeTHIPEXYTOILHIK, B
KOTOPOM BCE YTJIbI IPSIMbIE, TO €CTh IPSMOYTOJIbHUK.
Ero mpoTuBONOJIOXKHBIC CTOPOHBI PaBHBI. <

Takum 00pa3oM, pacCTOsSHME MEXAy IByMs Ma-
paJIeIbHBIMU MPSIMBIMUA MOXKHO OTIPE/IeNIUTD KaK JJIH-
HY OTP€3Ka, BbICEKAEMOT'0 UMU Ha MEPIEH/IUKYISIPHOA
MPSIMOM — M0 NPEAbIIYIIEH 3a/laue OHO HE 3aBUCUT
OT TOrO, II¢ Mbl IIPOBEJEM ITOT HEPHEHIUKYJISIP.

202. [lepreHIVKYJISIPbl, OMYIIEHHBIE U3 TOYeK A U
B na mpsmyro [, paBabl. [lokaxkuTe, uTo oTpe3ok AB
HapaJijiesieH IpsiMoit /.

> B momydvaromeMcst 4eThIpEXYToJbHUKE JIBE CTO-
POHBI (TIEPIEHIUKYJISIPBI, OIYyIICHHbIe Ha ) paBHBI U
napaJijieJibHbl, TO3TOMY 3TO MapajljieJiorpaMM, U JBE
JPYTH€ CTOPOHBI TOXE MAPAJJICJIbHBL. <
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203. Jlpe mapajuiejIibHBIE IIPSIMBIE HAXOJSITCS Ha
paccrostHiM a. Touka HaXOIUTCsl HA pacCTOSIHUU d OT
ofHoi M3 HUX. KakuMm MoxkeT OBITb €€ pacCTOsiHUE OT
JIpyroi npsiMmoit? (Ykaxkute Bce BADUAHTBL. YUTUTE, YTO
a MOXET ObITh U MeHblEe d, 1 OoJiblie d.)

> IlpencraBum cebe JBe MpsIMbIE KaK Mapasijiesib-
HbIE JIOPOTM HA PACCTOSIHUM @ APYT OT Jpyra. Mbl ne-
peceKaeM 3T JIOPOI'H, JIBUIAsICh B IIEPHEH/IMKYJISIPHOM
HampaBiennn. Korga ocraérest d 10 mepBoit oporw,
7o Bropoii octaérest d + a. IlepeexaB mepByto J10po-
Ty Ha paccTosiHMe d, HO He JoeXaB JI0 BTOpoi (Tpu
d < a), mbi Oyjem ot Heg Ha paccrosiuuu a — d. Tle-
peexaB Bropyio jopory (nipu d > a), mbl Oyjem ot
He€ Ha paccTossHUM d — a. Bropoit u Tpetmit ciyuyan
MOXHO 00BEUHUTH O/IHOM (opmyJoit |d — a|. Otser:
d+a,|d—al. <

Pdémbom HnazbiBaeTCsl napajlielorpaMM, B KOTO-
POM BCE YeThIpe CTOPOHBI PaBHHL.

204. YeTbIpEXyroJibHUK, B KOTOPOM BCE CTOPOHBI
PaBHbI, SIBJISIETCSI POMOOM.

> HOCTaTO‘-IHO BCIIOMHUTL, 4YTO I~I€TpréXyl"OJ'[])HI/IK,
B KOTOPOM pPaBHbI ITPOTHUBOIOJIOKHBIE CTOPOHBI, ABJISI-
€TCsl IapaJlIeJIOrpaMMoOM. <

205. quaronaiy poMoa IepeceKaloTcsl N/, MPSIMbIM
YIJIOM.

> PaspexxeM ero uaroHajssMm Ha 4YeTblpe Tpe-
yrojbuuka. OHM OKaXyTCSI PaBHBIMU II0 TPEM CTOPO-
HaM (HAIlOMHUM, YTO JMarOHaJM JIIOOOTrO Mapasiieso-
rpamMMma JeJsITCs TIOToJIaM TOUKOM nepecevyeHust). 3Ha-
YWT, BCE YETBIPE yIJIa, BO3HUKAIOIINE TIPH TepeceueHIn
JIMaroHajieil, paBHbl. 3HAYUT, OHU TIpsIMblE. <

206. Ecnu B mapajuiesiorpaMMe IMaroHasy nepece-
KaloTCsl MOJ IPSIMBIM YIJIOM, TO 3TO pOMO.

> Kak u B mpenpiaymieit 3aiade, pazpeskeM mapai-
JieJlorpaM Ha 4eThIpe TPEYrosbHMKa AnaroHaassMu. OHu
CHOBA PaBHbI, TOJIBKO TETEpb HE MO TPEM CTOPOHAM, a
TI0 JIByM CTOPOHaM 4 (IIPSIMOMY) YIUIy MEX/y HUMU. <]
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Hp}lMoyFOHLHI/IK, SBJISIIOIIANCS O/THOBPEMCHHO
pOM60M, Ha3bIBACTCsI KBCZapamOMI Y HEro BCE CTO-
POHBI paBHbI, a BCE YIJIbl IIPpAMBbIC.

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

> OTO — OCTpbIit YIroJl B IIPSIMOYIOJIbHOM PaBHO-
O€/IpeHHOM TPEYTroJIbHUKE, KOTOPHI paBeH 45°. <

Emé HecKoJIbKO 3a1a4

208. [lokaxxuTe, 4TO B MPSIMOYIOJIbHUKE TOYKA IIe-
pecedeHrs JUaroHajieil paBHOYyIajJeHa OT BCEX YETBIPEX
BEPILVH.

209. Jlokaxkute, 4YTO BEPIUMHBI MPAMOYTOJILHOTO
TPEYTroJIbHUKA JIEKAT Ha OKPY>KHOCTH, IIEHTP KOTOPOM
HAXOJWTCS B CEPEHE TMIIOTCHY3bI.

210. [lan mpsiMoit yros. U3 npousBosibHOM ToYkH X
BHYTPU 3TOr0 YIJIa OIyCKAIOT NepHeHuKysapbl XP u
XQ na cropowus! sToro yria. Hapucyiire, rae Haxomst-
cst TOUKY X, JUJ1s1 KOTOPBIX PACCTOSIHUE MEX/y TOUKAMU
Py Q menbue 1.

211. Kakoe MakCMMaJIbHOE YMCJIO HPSIMBIX YIJIOB
MOXET WMETh YETHIPEXYTOILHUK, HE Oyay4d TpsIMO-
YTOJILHAKOM?

212. Kakoe MakCMMaJIbHOE YMCJIO PaBHBIX YIJIOB
MOXET MMETh YETHIPEXYTOJIbHUK, HE Oyay4dm TpsIMO-
YTOJILHAKOM?

213. Kakoe MakCUMaJIbHOE YMCJIO PABHBIX CTOPOH
MOXET MUMETb YEThIPEXYTOJIbHUK, HE Oy/ydn poMOoom?

214. JIBe OKPY>KHOCTM OJMHAKOBOI'O pajuyca Iie-
pecekaloTest B IBYX TOukax. J[OKaXkuTe, 9TO WX TOUKH
MEePECEeUCHUsT ¥ LICHTPHI JISKAT B BEpIIMHAX pomOa.

215. [okaxuTe, 4TO CEpPeAMHbl CTOPOH IPSIMO-
YTOJILHYKA SIBJISIIOTCSI BEPIIMHAME POMOa.

216. Jlokaxxure, 4TO CEPEAUHBI CTOPOH pOMOa SIBJIsI-
I0TCSI BEPLIMHAMY [PSIMOYTOJIBHUKA.

67




A

G

D

217. Ha croponax xBagpata ABCD ot BepmmH
A, B, C, D no 4acoBoii CTpeJike OTJIOXKEHBI paBHbIE OT-
pesku AA;, BBy, CCy, DD,. [lokaxure, 4TO TOYKU
Ay, By, G, Dy sBistioTCsl BepLUIMHAME KBA/[paTa.

218. OauH KBa/IpaT BOMCAH B IPYyroit (YeThipe Bep-
UIMHBI TIEPBOIO JIEXKAT HAa YETHIPEX CTOPOHAX BTOPO-
ro). Jlokaxkute, 4TO 4eTblpe OCTAIOWUXCS (OT OOJIbLIO-
rO KBAJpaTa MOCJIe BBIPE3AHUSI MAJIOr0) TPEYroJbHUKA
PAaBHBL.

219. YToObl POBEPUTH, YTO JIUCT OyMaru IpsiMo-
yroJibHbIA, BOBa CJIOXWII €ro BABOE (COTHYB MO CPEea-
Hell JIMHWUW) W YOeIWJICS, YTO JIBE MOJIOBUHBI B TOUHO-
CTM HaKJIa/IBIBAIOTCSl JIpYT Ha Jpyra. [apaHTupyer Jit
9TO, 4TO JIUCT ACHCTBUTENBHO MMeeT (hopMy MpsIMO-
YIrOoJIbHUKA? A €CJIM COTHYTb €LIE U 10 JPYroi cpeHei
JIMHUN?

220. UTo MOXHO CKa3aTh O YETHIPEXYTOJIbHUKE, €C-
JIY TIOCJIE CKJIaJIbIBAHUSI €T0 B/ABOE MO JIOOOM U3 T1aro-
HaJIelt JIBE €ro MOJIOBMHBI B TOYHOCTH HAKJIAAbIBAIOTCSI
Apyr Ha apyra?

221. BymaxkHast 1osiocka UMeeT Napajuie/ibHble IPsi-
Mble Kpasi. JIBe Takue TOJIOCKM OJMHAKOBOM IIMPUHBI
HAJIOXKEHBI JIpyr Ha Jpyra. JlokaxuTe, 4yTO B nepece-
YeHWH TIosTy4yaeTcst poMO. Ha kakoii yros moBepHyTCS
JaroHaan pomba, ecli OfHy M3 IOJIOCOK MOBEPHYTh
Ha yroJ o?

222. JIBa yria KBajpaTa CO CTOPOHOH a BBICTYIIa-
IOT 3a MPeJEJIbl T0JI0Chl MIMPUHLI @ C NapajljieIbHbIMU
Kpasimi. CTOPOHBI KBaJIpaTa IIEPECEKAIOT Kpasl I0JIO-
Cbl B YETBIPEX TOUKaX. JIOKaXWTE, 4TO JMArOHAIM Ye-
TBIPEXYTOJIbHMKA, BEPUIMHAMU KOTOPOT'O SIBJISIIOTCS DTH
TOYKH, TepecekaloTcst moj yriioM B 45°. (Mcnob3yiite
HPE/IbIAYILYIO 3a/1a4y. )

223. BymaxkHasi 110JI0CKa UMEET NaPaJIJICJIbHbIE IPSs-
Mble kpas. E€ mepernysiu u CIUTIOIUIN KaK Ha pUCYHKE
(ILyHKTHp JOPUCOBaH BJOJIb HEBUJIMMOM 4YacTU Kpasl).
Hokaxure, 4To 00pa3yloUUICs TPEYyTrobHUK (A€ I0-
JIOCKA JIEXKUT B JIBa CJI0SI) — PAaBHOOE/IPEHHBIM.
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224. bymaxkHast II0JIOCKa UMEET MapalJIe/IbHbIE TIPsI-
Mble Kpast. EE€ 3aBs3anu B y3esl M CIUIIOIIAIA Kak Ha
PHCYHKe (IIyHKTHP JOPHCOBaH BJIOJIb HEBUIMMOM 4acTh
Kpas). JloKaxuTe, 4TO IOJIy4YaloMUHACs MATHYTOJIbHUK
IIPABUJIbHBINA (TO 3HAUUT, YTO BCE CTOPOHBI B HEM paB-
Hbl U BCE YIJIbl PABHBI).

225. KBajipaT pa3pes3aiy 10 OTPE3KaM, COEAUHSIO-
LIMM BEPLIMHBI C CEpeJUHAMU IIPOTUBOIOJIOXKHBIX CTO-
poH (cM. pucyHok). [Tokaxure, 4To CpeAHsisi yacTb TO-
e OyZieT KBaJpaToOM, a U3 OCTaBIINXCS YaCTell MOXHO
CJIOKUTD €lIE YeThIpe TaKMX e KBaJpara.

226. KpecT cOCTONT U3 HSTH PaBHBIX KBAPaTOB.
Kak paspesaTb ero Ha 4actu, U3 KOTOPBIX MOXHO CJIO-
XWUTh (6€3 TPOMEXYTKOB, MEPEKPHITHI M HMCIOJH30BaB
BCE YacTH) OJIMH KBaJpat?

227. B npsiMOyroJibHOM Ky30B€ I'Dy30BUKa (pa3Mep
3 X 7 METpOB) BaJISIETCsl JBYXMETpOBas xepib. IToce-
peavHe y He€ I'BO3/b, KOTOPBIN IlapanaeT JHO Ky30Ba.
Hapucyiite, kakast 4acTh Ky30Ba OCTaHETCSI HE IOIapa-
TIAHHOM, KaK OBl I0JIT0 IPY30BUK HHU TPsiCCsl MO yxabam.

228. Ha ocHOBaHMM paBHOOEIPEHHOIO TPEYTOJIbHU-
ka BblOpaHa Touka X. Jlokaxute, 4TO CyMMa paccTo-
stHUil 0T X 10 GOKOBBIX CTOPOH TPEyroJibHUKa OyleT
OJIHOI U TOM >Xe IIpU JI0OOM IOJIOXKEHUM ToukH X.
(Mokaxkute, 4TO NMPU CABUre TOUKH X B JIPYroe Mecro
X' yBeJIMUeHNUE OJHOTO PACCTOSIHKUSI B TOYHOCTH CKOM-
IEHCUPYETCsl yMEHbIIICHHEM J[PYTroro. )

229. Ha croponax AB u AC tpeyroabiuka ABC
(BEpLIMHBI NEPEUYUCISIIOTCS IO YacOBOM CTpEJIKe) M-
crpoenbl kBajiparet AKLB u ACNM. Tlokaxutre, 4ro
orpeskn KC u BM paBHbI.

230 (TTponospkenue). [okaxkure, uto orpesku KC
u BM neprieHMKyJISIpHBL.

231 (Ilpomomxkenue). [lokaxkure, uto Mmenmana AD
tpeyrosibiuka ABC, coemunsiomast A ¢ cepequnoit D
croponbl BC, niepnieniukyisipua otpesky KM u BiBoe
KOpoue ero.
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232. Ha croponax mnapajijieslorpaMMa IOCTPOECHBL
KBaJIpaThl (CHApYy>KH OT IMapajijiejiorpamma). Ilokaku-
Te, YTO LIEHTPBI 3TUX KBAaJIPaTOB CaMH SIBJISIIOTCSI BEp-
IIMHAMM KBaJpara.

233. 3amonienue [lenpoysa (Ha3BaHHOe B yecTb Po-
okepa Ilenpoysa, npeayioxusiiero ero B 1970-e rozpl)
MIOKPBIBAET IJIOCKOCTh POMOAaMU JIByX THIIOB, KaK MOKa-
3aHO Ha pucyHke. KakoBbl yriibl TX poMOOB?
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13. KaeryaTtasi Oymara

Kuletuatast Oymara pazoura napajijiesIbHbIMU IO-
PV30HTAISIMU 1 BEPTUKAJISIMI HA KBA/IPATHBIC KJICTKH
O/IMHAKOBOI'0 paszMepa.

Ha mpakTike cTOpoHa KJIeTKH ObIBaeT pasHoil. B Te-
TpaJKax 4acTo OBIBAIOT KJIETKM CO CTOPOHOI 5 MM; JUIst
OoJiee TOYHBIX YepTeXeil UCIOIb3YI0T MUAJLITUMETPOBYIO
Oymary, rjie CTOpOHa KJIETKH 1 MM U 4epe3 KaxK/ible Jie-
CATh KJIETOK, TO €CTh uepe3 1 cM, UAET Oosiee KUpHasi
JinHUSL (CM. PUCYHOK).

234. CKoNbKO MaJICHbKUX KBa/IPATHKOB COAEPIKUTCS
B OJHOM OOJIBIIOM?

> O0e CTOpOHBI OOJIBIIOTO KBaJpaTa JENSITCS Ha
10 wyacreit, Bcero nojyuaercss 10 x 10 = 100 ma-
JICHBKUX KBaJpPAaTHKOB. [IpyrMMU CJIOBaMH, OJWH KBa-
JIpaTHbIl caHTUMeTp paBeH 100 kBaJgpaTHBIM MUJIJIK-
MeTpaM. <l

235. TloJyb3ysICh TOJILKO JIMHEHKOi, MOCTPOiTE Ha
KJieryaroit Oymare orpesok CD, paBHbIil U apajulesib-
HBII O0Tpe3ky AB (cM. pucyHOK).

> Tlo puCyHKY JIETKO JI0raJiaThCsl, KaK 3TO CEJIATh.
Touka B Ha JiBe KJIETOUKU IIPaBEE U HA TPU KJIETOUKH
Bbilie, yem Touka A. [lo aHajiorun Bo3bMEM TOuky D
Ha JIBe KJIETOUKHM TIpaBee U Ha TPY KIIETOUKHM BBIIIIE, YeM
touka C, u coenuaum e€ ¢ C oTpe3kom. <

AHaJsIorusi, KOHEUHO, JIEJIO XOpolliee, HO KaK J[OKa-
3aTh, YTO MOCTPOCHHBIA TakuM oOpaszom orpezok CD
napaJjuiesieH u pasen AB? Tloj yeiom Hakiona npsiMoit
Ha KJIeT4aToi Oymare Oy/eM MOHUMATDb YroJ, KOTOPbIi
OHa 00pa3zyeT ¢ ropusoHTassMu. (Bce ropusoHTamy na-
paJUIesIbHbI, TOTOMY YTJIbl OJIMHAKOBBI, U MOXKHO OpaTh
JI00Y10 TOpU30HTAJb.) UTOOBI [10Ka3aTh, YTO IPSIMbIE
AB u CD napajuieiibHbl, JOCTATOYHO YOEAUTBCS, 4TO
UX YIJIbl HAKJIOHA O/(MHAKOBbI (IPU3HAK IapaJLICJIbHO-
cti). Ho 3To crieiyeT 3 paBeHCTBa 3allITPHUXOBAHHBIX
TPEYrOJILHUKOB (IO JIByM KATETaM: Mbl OTKJIA/IbIBAIIN
MOPOBHY KJIETOK). W3 paBeHCTBA TPEYrOJIbHUKOB TaK-
Ke CJIEJlyeT, YTO UX TMIOTEHY3bl PABHBL.
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Elé MOKHO 3aMETHTh, UTO 3a/jauya MMeeT JiBa pe-
IIEHUsI: MOXHO OBUIO OB B3SITh TOUKY [ Ha JIBe KJIETKU
JieBee U Ha Tpu KJeTku Hibke C. B 3TOM cityvae oTpe-
30k CD Gynier narmpasiiet B jipyryio cropody ot C, HO
no-npexxsemy napasuiejied AB (110 Tem e npuumMHam).

236. INocTpoiiTe Ha TOM K€ PUCYHKE (TOXE TOJIBKO
JIMHEWKOM) MpsIMYI0, TIepIIeHINKYISIpHYy1o AB 1 mpoxo-
asyio gepes Touky C.

D> MBI yke 3HaeM, Kak 1o KJIETOYKaM CTPOMTH IMa-
pasutenbHblii otpe3ok CD. OcTanoch MOBEPHYTH €ro Ha
90°. DTo TOXXEe MOXKHO CJeJIaTh II0 KJIETOYKaM: OTJIO-
JKUB BJICBO CTOJIbKO KJIETOYEK, CKOJIBKO ObLIO BBEpX, a
BBEPX — CTOJIbKO, CKOJIBKO OBLIO BIPABO. <]

Kak Jioka3arb, 4TO 110J1y4YEHHbI OTPE30K JEeHCTBU-
TenbHO OyaeT neprnenaukyisipen CD (u notomy AB)?
DTO CHOBa MOXHO C/IeJIaTh C TIOMOIIBIO PaBEHCTBA 3a-
HITPUXOBAaHHBIX HAa PUCYHKE TpeyroyibHukoB. (IIpo ot1-
pe3ok AB yxe MOXHO 3a0biTh, M OH HE II0Ka3aH.) DTO
MPSIMOYTOJIBHBIE TPEYTOJIbHUKMA, PaBHBIC MO IBYM Ka-
TetaM. K Touke C NpPUMBIKAIOT OOJBIIMI U MEHBIIMI
YIJIBI TUX TPEYTOJIbHUKOB, KOTOPHIE B CyMME PaBHBI
90°, u ocraércd emge 90°.

JUIs MeTalIM4eckoil CeTKH Y3/l — 3TO MecTa
CBapKU T'OPU30HTAJILHBIX IPYThEB C BEPTUKAJIBHBIMU.

OrnuchbiBast PUCYHOK Ha KJI€TYaTOl OyMare CJI0BaMU,
y3JIbl Ha3bIBAIOT KaK B laxMatax (e KJIeTka €2 o3Haya-
€T KJIETKY Ha BEPTHKAJIM «€» U BTOPON TOPU3OHTAJIN).
EnuHCTBeHHAs! pasHMLIA — BEpPTHKAIU TOXeE HyMepy-
I0TCSl YUCJIaMU, CJIeBa HampaBo. (A TOPM3OHTAM, Kak
B LIAXMaTaX, CHU3Y BBEpPX.)

V3namu cetkn Ha3BIBAIOT TOYKH NEPECCUCHU S
BEPTUKAJIbHBIX M T'OPU30OHTAJIbHBIX JIVHUMNA.

OTU yKclia HAa3bIBAIOT KOOpOUHamMAamu W THULIYT
OOBIYHO YEepe3 3allTyI0 B CKOOKAX.

CkaxxeM, TOYka A Ha PUCYHKE MMEET KOOP/MHATHI
(1,2), a Touka B umeer xoopauHath (4, 3).

237. OnuH U3 Y3JIOB CETKM KMEET KOOPAMHATBHI
(x,y). Kakue koopauHaThl UMeeT ero mnpasblil cocen?
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JIeBBbIN cocel? BepxHUIt cocel? HIDKHUIA cocen? [OTBeT:
(x+Lys x=1y; xy+1); (xy—1)]

238. Kakast OykBa NOJYUYMTCSI, €CJIA COEAUHUTDH
goMaHoi JjmHueir touku (0,0)—(0,2)—(1,1)—(2,2)—
(2,0)? [OtBeT: M.]

KoopmHatsl TOueK yKasblBalOT MPOrpamMMaM MOArOTOB-
KM pUCYHKOB. Hanpumep, pUCYHOK Ha MOJISIX MOJIy4YeH C MOo-
mouipto nporpammbl METAPOST w3 Takoro tekcra: «draw
((0,0)--(0,2)--(1,1)--(2,2)--(2,0)) scaled 5mm».
OTOT TEKCT MPOCUT HapucoBaTh (draw) JIOMaHYIO C BEpILU-
HaMH B YKa3aHHBIX TOYKaX B Mmacirraoe 5 MUWJIJIMMETPOB Ha
KJIETKY.

Touky (0, 0) HasbBalOT Hayaiom Koopounam. Ho
CETKY MOXXHO IPOJOJDKUTL M 32 HAYaJI0 KOOPJMHAT,
TOJIBKO 4YuClla OYAyT y’Ke OTpUIIATeNbHBIMU: JieBee
BepTukam O uAET BepTUKanb —1, emE jesee —2 U
Tak gajee.

239. CepequHa oTpeska Haxoautcsl B Touke (0, 0),
a O/JIVH U3 ero KOHIIOB UMeeT KoopauHaThl (a, b). Kakue
KOOP/IMHATHI UMeeT pyroit kouen? [Otser: (—a, —b).]

240. Tpu BepuIMHBI NapajuiejiorpaMma (B HOPSAKE
00xo/a) umelorT KoopauHatel (a, b), (0,0) u (¢, d).
KakoBbl KoOpMHATHI YeTBEPTON BEPIIMHBI?

D> MblI yXe BUJICIM, YTO €CJIM OTCUUTATh TO XK€
YNCJIO KJIETOK TI0 TOPU30HTAJIM M BEPTUKAIH, TO TIO-
JIyJUTCS PaBHBIA U MapasuIesbHBIA oTpe3ok. [TosTomy
HAJI0 OTCYUTATH OT TOYKU (C + d) BIIPAaBO a KJIETOK U
BBepx b kierok. [Mosyuurcst touka (¢ + a,d + b). <

Ou3MKM HA3BIBAIOT 3Ty ONEPALMIO CAONCCHUEM BEKMO-
pog: 1Ba BeKTopa (CILJIOIHbIE CTPEJIKA HAa PUCYHKE) B CyMMe
Jal0T TpeTuii (IyHKTUpHasl cTpesika). Ecam BekTopsl n3odpa-
5KaIOT cujly (Ky/ia TSIHYT M HACKOJIbKO CUJIBHO), TO JIBE CUJIbI,
NPUJIOKEHHBIE K OHOU TOYKE, MOXXKHO 3aMCHUTb UX CYMMOU
(paBHOZEHCTBYIOLIEI), KOTOpasi HaXOAUTCsl IO OMNUCAHHOMY
HaMU IIpaBwJly HapaJuiejiorpamma.

241. Yepes Touku (0,0) u (5,3) mposencHa mpsi-
Mast. [IpoxoauT m oHa emé yepes Kakue-HUOY/Ib y3JIbI
CETKH?

> Koneuno, npoxoaur. Omioxum ot yzaa (5,3)
ené MATh KJETOK BIIPABO U TPU KJIETKH BBEpX. DTOT
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OTpe30K OyZeT UMeTh TOT e YroJl HakJIOHa, 4TO U OT-
pesok (0,0)—(5,3), To ecTb OyzeT €ro MpoaOJKEHH-
eM. 3HauuT, u Touka (10, 6), To ecTb ero KoHell, OyneT
JIeXKaTh Ha NPSMON. Tak MOXHO IIPOJOJIKATE: CJIEAYIO-
mast Touka Oyzaet (15,9), morom (20, 12) u Tak ganee.
(MoxHO 10o¥iT 1 B Ipyryio CTopony: (—5, —3), norom
(=10,-6), urt.10.) <

Ora 3a/laya MOKAa3bIBa€T, YTO €CJIM MpsiMasi POXO-
JT Yepe3 HECKOJIbKO Y3JIOB CETKHU, TO Ha HEE MOIaIaeT
OCCKOHEYHAsl cepusl Y3JI0B, U OHUA UJYT YEpe3 PaBHbIE
MPOMEXYTKU. B camoM jiesie, pacCMOTpUM JBa CaMbIX
OJIM3KUX y3J1a, OHU UAYT Yepe3 KaKOH-TO MPOMEXYTOK.
M-EI BueM, 4TO MOXXKHO OTKJIAJLIBaTh €ro B obe CTo-
POHBI U MOMNAJaTh CHOBA B y3Jbl. (U apyrux ysJjioB He
Oy/eT, “HaYe STOT IIPOMEXKYTOK HE OblJ1 Obl MUHUMAJIb-
HBIM. )

242. A MOXHO JI1 IIPOBECTU Ha KJIETYaTOi Oymare
MPSIMYI0, KOTOpasl HE MPOXOJUT HU 4Epe3 OWH y3es
ceTku?

> MoxHO: NPOBEAEM NPSIMYIO C YIJIOM HAKJIOHA
45°, KoTopasi MPOXOIUT Yepe3 Y3Jibl CETKU, a IOTOM
C/ABUHEM €€ Ha TOJIKJIETKU BBEpX (CM. pUCYHOK). Jler-
KO 3aMETUTb, YTO OHA IIEPECEKACT BCE I'OPU3OHTAJIMU U
BEPTUKAJIU B CepeIHAX KJIETOK. <]

MuTepecHee apyroit BOIPOC: MOSKHO JIM MPOBECTH MPSI-
MyI0, KOTOpasl IPOXOAUT POBHO depes ofuH y3en? OkasbiBa-
€TCs1, 9TO TOXKE MOXHO, U 3TO CBSI3aHO C MPPALHOHAIBHBIMU
uncsiamu. (Hanpumep, roaurcs npsivasi y = xv/2.)

Emeé HecKkoJIbKO 3aaau

243. Ha xJjeryaroit Oymare OTMEUEHBI TPU TOUKH
(cM. pucyHok). Ilokakure, /1€ MOKHO OTMETUTH YeT-
BEPTYI0 TOYKY, YTOOBI MOJIYUYUJIACh YETHIPE BEPIUMHBI
napajuiesorpamma. (Ykakute Bce BO3MOXKHOCTH. )

244. Ha kisietuatoil Oymare OTMEYEHBI JBE TOYKHU.
Jlob6aBbTe K HUM el [Be TaKUM 00pa3oM, 4TOOBI ye-
ThIpE MOJYYMBUIMECS] TOYKU ObUIM BEPUIMHAMU KBaJipa-
Ta. YKaXHUTE BCe BO3MOXHbIE BapuaHThl. (Ux He /Ba, a
TPH. )
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245. Ha kyieTuaroii 0ymare HapucOBaH MPSIMOYTOJIb-
HUK 5 X 7 KJIETOK W B HEM MpPOBEAEHA UaroHaJIb.
CKoJIbKO KJIETOK OHa rnepecekaeT? (CUMUTalOTCsl KJIEeT-
KU, BHYTPb KOTOPBIX OHa 3axomuT.) ([lnaroHais neiur-
Csl Ha OTPE3KM, KOTOPBIX CTOJIBKO %€, CKOJIKO Tepece-
KaeMbIX KJIETOK, 2 Pa3/eJISIIOTCSI TU OTPE3KU TOYKAMU
MIepEeCceYeH sl C BEPTUKAISIMU ¥ TOPU3OHTAJISIME CETKH. )

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

247. Jlexut Ji1 ToYKa ¢ KoopAuHaTaMu (2, 1) BHY-
TPU WIK BHE TPeyroJibHUKa ¢ BepiuHamu (1,1), (2,4)
u (4,0)?

248. PackpacbTe y3Jibl CETKM B JIBa 1IBETa TaKUM
00pa3’oM, YTOOBI Y3JIbl KaXKJ0T0 1BETa CaMU 0OPa3OBbI-
BaJIM KBAJPAaTHYIO CeTKy (C OOJIbLIMM pa3sMEPOM KJIET-
kn). Tor ke Borpoc [u1st TpEx 1BeToB. (CeTKM PasHbIX
LIBETOB MOTYT UMETh pPa3HbIil pa3sMep KJIETKH.)

249. PackpacbTe y3Jibl CETKM B UEThIPE 1IBETa Ta-
KM 00pa3oM, YTOOBI y3JIbl KaKJJOTO IIBETa caMi 00pa-
30BBIBAJIM KBAJIPaTHYIO CETKY, IIPUUYEM BCe YETBIPE CeT-
KU MIMEJIM OJIMHAKOBBII pasMep KJIEeTKH. ToT ke Bompoc
JJIsl TISITU LIBETOB.

250. Cropona kBajpara coeaunsieT touyku (0, 0)
u (a, b). Haiigure KOOPJAMHATDHI JIBYX JPYIMX BEpIIMH
kBajpara. (EcTb aBa BO3MOXKHbBIX I[10JIOXKEHUSI KBaJlpa-
Ta.)

251. B y3j1ax cetku 5 X 5 KJIETOK, KpOME JIEBOI'O
HkHero ysya (0,0), BbICaKeHBI JEpeBbsl, 4 B JIEBOM
HIDKHEM HaxoauTcs Habmiomatesb. OH BHAWT HE Bce
JiepeBbsi: Hanpumep, JepeBo (1,0) 3aropaxuBaer Bce
cJIelylolMe Ha TOH ke ropusoHTajM. CKOJIbKO Jepe-
BheB OH BuanT? [lepeuncinre mux crpaBa HaJICBO, HAYK-
Hag ot (1,0) u xonuas (0, 1).

252. OT™eTbTe HA KJIET4YaTOl Oymare y3ibl (X, y),
JUTSL KOTOPBIX ¥ = X.

253. ...1s KOTOphIX y = X + 1.
254. ...1J1s1 KOTOpBIX y = 2X.
255. ...[U151 KOTOPBIX 2y = X.
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256. ...17151 KOTOPBIX X 4y = 5.
257. ...1J1s1 KOTOPBIX X + ¥ YE€THO.

258. Ykaxute y3es CEeTKU, HAXOJSIMACS Ha paB-
HOM paccrosinuu ot (1,0) u (2, 3).

259. Ykaxute elé HeCKOJIbKO TaKUX Y3JIOB.

260. Vcnomnb3yst IpeAblayLIyIo 3a7ady, JOKaXuTe,
YTO TUIIOTEHY3a IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, KaTe-
Tbl KOTOPOI'O PaBHbI 3 U 4, paBHa 5.

B pasnesie 28 Mbl yBUIMM, U4TO TMIIOTEHY3a MPSIMOYTOJIb-
HOTrO TPEYroJibHMKa C KaTr€tamMu ad u b paBHa KBaJIpaTHOMY
koprio u3 a? + b? (teopema INugaropa). B nannoM citydae
5=1324+42=.9+16=+25.

261. Mypageii OJI3ET MO JIMHUSIM CETKH. Jlomouis-
M [0 y3Jla, OH 00S3aTeJIbHO TOBOPAauMBaeT (HaJIeBO
WM Halpaso). Jlokaxure, 4To eciu B KOHLIE OH Bep-
HYJICSI B UCXOJHBIA y3€JI, TO €ro myTh (YUCIIO NPOHIEH-
HBIX CTOPOH) aeimtcst Ha 4. (CkaxkeM, 4TOObI 000NUTH
KBaJ[paT CETKU 110 CTOPOHAM, HY>XHO KaK pa3 4YeTbIpe
miara.) (Pas oH BepHYJICSI B MCXOJHYIO TOUKY, TO BJie-
BO OH CJeJIaJl CTOJIbKO )K€ 1aroB, CKOJIbKO BIIPAaBO, a
BBEPX — CKOJIbKO BHM3. OTH /JIBa YUCJIA PABHBI, TaK KaK
OH KaX/Iblii pa3 MOBOpAYMBaJl. )

262. Yautka HOoI3ET MO IJIOCKOCTH C TOCTOSIHHOMN
CKOPOCTHIO 1 1oBopaunBacT Ha 90° B y1100yI0 CTOPOHY
(110 cBOEMy BBIOOPY) KaXK/blif 4ac: IPONOJI3JIA Yac 10
IpsIMOiA, OBEpPHYJIa, ellE Yyac, CHOBA MOBEPHYJIA U TaK
Jajee. JlokaxuTe, 4TO OHA MOXET BEPHYTbCS B UCXOJI-
HYIO TOYKY TOJILKO Yepe3 LieJIoe YMCJIO YacoB, KPaTHOE
YETBIPEM.
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14. PaBHOCTOpOHHHE TPEYroJbHUKH

HanomHuM, 4TO ecnu B TpeyrosibHUKe Bce CTOPO-
HBI PaBHBI, TO BCE YIJIbI paBHBI 60°.

263. C nmoMouibio MPKYJIsi HAPUCYHTE OKPY>KHOCTb.
[Mocyie TOrO, HE MEHSISI PACTBOPA IIUPKYJISl, OTJIOXKUTE
Ha OKPY>XHOCTHU LIECTh pa3 PaccTOsHUE, paBHOE e€ pa-
anycy (paccTOSIHME CUMTAeTCsI HE MO OKPY>KHOCTH, a
1o xopze). Eciu cienars 310 akKypaTHO, TO 1OCJIEA-
HsIsSI TOUKA COBMAJET C HavyaslbHOMU. [loyemy?

> JIBe COCeJHUE TOYKU U LICHTP OKPY>KHOCTH SIBJIsl-
IOTCSI BEpIIMHAMH TPEYTrOJIbHUKA (€r0 CTOPOHBI — pa-
JIMYCHl U XOpJa), W TPEYTOJBHUK 1TOT PaBHOCTOPOH-
HUWii. 3HAYWT, Bce YUl paBHbI 60°, M IIECTb TAKUX
YIJIOB COCTAaBSIT MOJIHbIA Kpyr. <

264. Haiiure yros Mex/y JUArOHAJISIMU COCETHMX
rpaHeit Ky0a, UMEIOLUMHI 00N KOHEll (CM. PUCYHOK).

> JloCTaTOUYHO NPOBECTU €lle OJHY /JUaroHallb,
YTOObI CTAJIO SICHO, YTO UHTEPECYIOIUI HAC YIOJl SIBJISI-
€TCsl YIJIOM PAaBHOCTOPOHHEI'O TPEYI'0JIbHUKA U 1HOTOMY
paBeH 60°. <

265. Buyrtpu kBajpata ABCD noctpoeH paBHOCTO-
ponHuit Tpeyrojsuuk ABM, u Bepumna M coequnena
c toukamu C u D. Haiiaure yruist tpeyroJisauka CMD.

> Yrjbl paBHOCTOPOHHEI'O TPEYIOJIbHUKA DPaBHbI
60°, 1103TOMY yroJi Ipu BepiimHe A paBHOGEPEHHOTO
tpeyrojbauka AMD pasen 90 — 60 = 30°. Ilosromy
YIJIBI TIpH €r0 ocHoBaHMM paBHbI (180 — 30)/2 = 75°.
3naunt, yron CDM pasen 90 — 75 = 15° (paBHO Kak
u ZMCD). <

266. Buyrtpu kBagpara ABCD nocrpoeH paBHOOe-
JpeHHblit Tpeyronabank ABL ¢ ocnoBanneM AB m yria-
MU I[IpY OCHOBaHWHU, paBHbIMU 15°. Tloj kakum yrjiom
U3 BepumHbl L BuaHA ctopoHa CD?

D> KoHewHO, 3Ta 3aj1a4a IO CyIIECTBY COBIAJAET
C TIpebIAyIIEii: MMOCTPOUM MPABUJIBLHBIA TPEYTOJHHUK
CDM suytpu xBajpara, torma AM u BM 6ynyt kak
pa3 uaTu mox yriioM 15° k cropoHam, To ectb M co-
Bmagér ¢ L. <
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Ecnu He 3HATH MIpeAbIAyIIEH 3a/1a49M, TO ATa 3ajada
OKa)KETCSI JIOBOJIHO TPY/THOM — HEMOHSITHO, KakK Jlora-
JaThest, uto Tpeyrosibhuk CDL 1paBWIIbHBINA, HE 3Hast
ITOrO 3apaHee.

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

d—a=b—-—e=f—c

D> JlokaxkeM JUIsl Hayasa, YTO IPOTHUBOINOJIOXHBIE
CTOpPOHBI NapaJiiesbHbl. [Ipogosmkum cTopons! a u ¢
7o nepecevyeHnst. B oOpasylomemest TpeyroibHAKe BCE
yrael paBHBI 60°. Tenepb BUIHO, YTO CTOPOHBI C U [
TapaJijieSibHbl, TIOTOMY YTO BHYTPEHHHE OJHOCTOPOH-
HUE YIJIbl IPU CEeKyLIel @ PaBHbI COOTBETCTBEHHO 120°
u 60° u B cymme naotr 180°. AHAJIOTMYHO [TOKA3bIBa-
€TCsl TIApaJUICTIbHOCTh U JIPYTUX Tap CTOPOH.

Tenepp npoBeAEM JIMHMM, NApaJLICJIbHBIE CTOPO-
HaM, BHYTpPH HIECTHYTOJIbHWUKA, KaK ITOKA3aHO Ha pPH-
cynke. [omyuarcs Tpu napasenorpamma (MX MPOTH-
BOIIOJIOXKHbIE CTOPOHBI MapaJljiesibHbl) ¢ yrjamu 120°
u 60°, a TakKe TpPeyroJpHUK C yriaamu 60°, TO ecThb
paBHOCTOpOHHMIT. CTOPOHBI 3TOr0 TPEYrOJILHUKA JIET-
KO HaiiTM (BCIIOMHMB, YTO B MapaJijesiorpaMMe MpoTH-
BOIIOJIO>KHbBIE CTOPOHBI PaBHBI) — OHM paBHBI d — a,
f—cub—e. <

Emé HeckoJIbKO 3a1a4

268. lllects TOUEK Ha OKPYXHOCTH B 3ajade 263
SIBJISIIOTCS BEPLIMHAMH IIECTHYTOJIbHMKA. JloKaXwTe,
4YTO OOJIBLIME IMATOHAJIM 3TOIO LIECTUYTOJIbHUKA (CO-
€IMHSIOINE BEPIIMHY C IIPOTUBOIIOJIOKHOM, Yepes JBe
10 KPyTry) IEPECEKAIOTCsl B OJHOM TOUKE.

269. aubi nBe Toukn A u B. He ucnonbsys Jiu-
HEMKHU, MOCTPOITE C TIOMOIIBIO TIUPKYJIsSt Touky C, st
koropoit B Oyner cepenunoit orpeska AC.

270. Ha cTopoHax NpaBUJILHOIO TPEYIrOJIbHUKA IO
4yacoBoli crpeJike ot Bepid A, B u C o1yi0)%eHbl pas-
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uele otpeskn AA;, BBy n CC. lokaxute, 4To Tpe-
yroabHuk A; By G paBHOCTOPOHHMIA.

271. Ha cropoHax npaBUJIbLHOTO TPEYTOJIbHUKA B3si-
Tbl TPY TOUYKU, KOTOPBIE B CBOIO OUYEPE/b SIBJISIOTCS BEP-
IIMHAMK (MEHBILEro) MPaBUJIBHOTO TPeyroJibHUKa. [lo-
Ka)KUTE, 4TO TPU OCTABIIMXCSI TPEYTOJIbHMKA (JIOMOJI-
HSIOIIME MEHBUIMIA 10 OOJIBIIEr0) PaBHBI.

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

273. BbicoTa TpeyroJyibHUKA (MEPIEHAUKYIISIP, OILY-
IIEHHBII 13 BEPIIVHBI HA IIPOTHBOIOJIOKHYIO €fi CTOpO-
Hy) BJBOC MEHBILIE CTOPOHBI, HA KOTOPYIO OHA OITyIlE-
Ha, a OJVH W3 YIJIOB, IIPUMBIKAIOLIMX K DTOM CTOPOHE,
paBen 75°. Haiinure yruinl Tpeyrosibuuka. (U TyT mo-
JIE3HO BCIIOMHUTH 3aj1a4y 265.)

274. CyuecrByer Jid HIECTUYTOJIbHUK, Y KOTOPOI'O
BCE YIJIbI PaBHBI, @ CTOPOHBI paBHbI 1,2,3,4,5,6 (He
00513aTEJIbHO B TAKOM TIOpsIIKe)?

275. JlokaxkuTe, YTO CyMMa PAaCCTOSIHUI OT TOYKU
BHYTPU PaBHOCTOPOHHETO TPEYTrOJIbHMKA JI0 €ro CTO-
POH HE 3aBHCHT OT TOTO, IJie HaXOJWTCSI 3Ta TOYKa.
(Wcnonb3ys 3amady 228, MOKaXUTe, YTO ITA CyMMa He
MEHSIETCSI, KOT7Ia Mbl CJIBUTA€M TOUYKY MapaJijie/IbHO Ofl-
HOUl U3 CTOPOH TPEYTOJIbHUKA. )

276. BuyTpu paBHOOeapeHHOr0 TpeyroibHuka ABC
c ocHoBannmeM AC Haxomutcs Touka D. Ilpu stom
LACD = 30° u LDAC + ZBAC = 60°. [Jokaxure,
uro ZDBC = ZDAC. ([Tomecrum tpeyrojibink ABC
BHYTpPb paBHOCTOpoHHero rpeyrojisHuka AEC. Torna
tpeyronsaukn ABE, ADC n CBE 6ynyT paBusl, u BD
napayutesibio EC.)

277. B pasuoOenpenHoM tpeyrosishuke ABC ¢
ocHoBanneM AC yron npu BepumHe B pasen 100°.
Touka D Buytpu ABC TakoBa, uro /DAC = 20°,
ZDCA = 30°. Haitmure ZADB. (CM. npeapiayiiyio
3a/1a4y.)
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15. Cpennsist JIMHUA TpeyroJibHUKA

278. Yepes cepemuny M cropoubt BC TpeyroJibHu-
ka ABC npoBe/ieHbI IpsIMbIE, N1aPAJIJIC/IbHBIE CTOPOHAM
AB n AC. Jlokaxure, 4TO OHU I1EPECEKaIOT CTOPOHbI
AC n AB B ux cepenuHax.

D> OTu mpsiMble pa3pe3aloT TPEyroJibHUK Ha JiBa
rpeyrojbiuka BMK u MCL u Ha 4eThIpéXyroJibHUK
AKML , xoTOpblit 10 TIOCTPOEHHMIO SIBJISIETCS MapaJiie-
sorpammoM. Tpeyrosibiiuku BMK u MCL paBubl 110
cropoiaMm BM = MC wu npusieraionium K HUM yrjiam
(KoTopble PaBHbI KaK YIJIbl IIPU CeKyllei). B uactHo-
cru, KM = LC. C papyroii cropousi, KM = AL
KaK TPOTHBOIOJIOXKHBIE CTOPOHBI MapaJijiesiorpaMma,
Tak 4yto Bce Tpu otpeska KM, AL u LC pasubl,
u L — cepenmna AC. Anasornyno K — cepe/inHa
AB. <

279. Otpe3ok, NPOBENEHHBI Yepe3 CepeluHy OJl-
HOIl W3 CTOPOH TPEYroJIbHMKA NapajuIesIbHO JIPYroi
CTOpPOHE, ACJUT TPEThIO CTOPOHY IIOIOJIaM.

> PoBHO 3TO M YTBEPXXJQJ0Ch B INpe/blIyLIeH 3a-
Jade (JUIsl IByX TAKUX OTPE3KOB). <

(MBI crienualibHO CHauajla CHpOCWIX PO JIBa OT-
pe3Ka, Tak Kak yao0Hee J0Ka3bIBaTh dTO JUISl IBYX OT-
PE3KOB OTHOBPEMEHHO. )

280. JlokaxkuTe, 4TO OTPE30K, COSIMHSIOIMNI cepe-
Juubl jiByx cropod (AB u BC) rtpeyrosibiuka ABC,
napanieneH Tpetheit cropoHe (AC) M BABOE KOpoO-
e eé.

> B mpebiyieit 3aiaue Mbl TIPOBOJMJIA OTPE30K
yepes cepemHy M croponsl BC napajiieSIbHO CTOpOHE
AC u yoex1anuch, 4To OH JeJiuT ctopony AB moro-
JiaM. Ternepb e Mbl pasiesuiu cropony AB normnoJiam
Y XOTUM YOCIUTHCSI, YTO COCTUMHSIIONINI CEPEIMHBI CTO-
poH orpe3ok napasuieiieh cropoie AC. Ho 310 oyHO
U TO Ke: 00e 33/1a4¥ TOBOPSAT, UTO JIBA TOCTPOCHHBIX
orpeska (uayumii u3 M B cepeauny ctopousl AB u
iyt u3 M napasuiensio cropone AC) coBnajia-
10T. <
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OTOT OTpPe30K HA3BIBAIOT CpedHell JuHuell Tpe-
YTOJIBHUKA.

281. Jlio6oii TpeyroJbHUK MOXHO paspe3arh Ha 4
paBHbIX TpeyroJibHuKa. Kak?

> IlpoBecTr Tpu CpeiHUE JIMHUKA — BO BCEX IOJTY-
YHBIIMXCS] TPEYTOJILHUKAX CTOPOHBI Oy/1yT PaBHBI MOJIO-
BHHAM CTOPOH HCXO/HOTO, W TIOTOMY BCE YEThIpe Tpe-
yroJbHIKA OyTyT paBHbBL. <

282. JlokaxxuTe, 4YTO CEPelUHBI CTOPOH JII0OOTO
YeTBIPEXYTOJIbHUKA SIBJISIIOTCS BEPIIMHAMU Tapalijiesio-
rpamMma. KakoBbl CTOpPOHBI 2TOro MapaJliesorpamMmma,
€CJIM TMaroHaJIM UCXOJHOIO YETHIPEXYTOJIbHUKA PABHbBI
awn b?

> Jlnaronaspb 4eThIPEXYTOJbHIKA Pa3pe3acT ero Ha
JBa TPEyroJibHUKA. B HUX [Be CTOPOHBI Oyjayuero ma-
paJuieJiorpaMma SIBJISIIOTCS CPE/JIHUMHU JIMHUSIMU, U T10-
TOMy 00a STUX OTpe3Ka PaBHBI MOJIOBUHE UATOHAIN
U napaJulesibHbl eii. [To3ToMy moJydaeTcs mapasiesno-
rpaMM co cTopoHamu a/2 u b/2. <

283. JlokaxkuTe, 4TO CEpeIMHbI CTOPOH poMba 00pa-
3yI0T IPSIMOYTOJIbHUK, CEPEIVHBI CTOPOH IPSMOYTOJIb-
HMKa 00pa3yloT poMO, a cepeJIMHbI CTOPOH KBaJpara —
KBaJIpar.

> (MBbI yxe BCTpeyaJi 3TU YTBEP>KICHNUS PaHbLIIE,
B 3amadax 215 u 216, HO Temepb MOXKHO PAacCy>KJIaTh
npoule.) Pemenue npeablaylnei 3ajaud NOKa3bIBaeT,
YTO CTOPOHBI MapajuleorpaMMa MapajlleNIbHbl THaro-
HaJISIM YeTBIPEXYTOJIbHIKA M PABHBI MX IIOJIOBUHAM. [lo-
STOMY €CJI JIMArOHAJIN TIEPHEHAUKYJISIPHBL (KaK Y POM-
0a), TO MOJIYYUTCs IPSIMOYTOJIbHUK, 4 €CJIA JUaroHaJIA
PaBHbI (KaK y NIPSIMOYTOJIbHUKA), TO MOJIYUUTCS Napasl-
JIEJIO'PAMM C PaBHBIMU CTOPOHAMU, TO €CTb pomO. st
KBaJIpaTa MOJyYUTCSI POMO M MIPSIMOYTOJIbHUK OTHOBpE-
MEHHO, TO €CThb KBaJpar. <l

284. JlokaxuTe, 4TO CPEAHSIS JIMHUS TPEYToJIbHUKA
JEJIAT TOI0JIaM JII0OOH OTPEe30K, COCAUHSIOMMNI Bep-
LIMHY TPEYTOJIbHAKA C TOYKOH HAa IIPOTHBOIIOJIOKHOMN
CTOpOHE.
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> B camom gese, TOT OTpe30oK pa3OMBaeT Tpe-
YTOJIBHUK Ha JIBa. B KaXJI0M U3 TPeyroIbHUKOB UMeeT-
csI TipsiMast (Cpe/IHsIsl JIMHUST OOJBIIOTO TPEYTroJIbHIKA) ,
KOTOpasl IIPOXOJUT Yepe3 CepeiHy OHON CTOPOHBI Ma-
PpaJulesIbHO OCHOBaHMIO. Kak Mbl BujieJiu, Takast npsivast
Oyaer cpezHelt JimHue. <

285. laHbl TpU NPOU3BOJIbHBIE TOUYKHU Ha IJIOCKO-
CTU, He Jiexaliue Ha ofHo# mpsimoil. Ilocrpoiite Tpe-
YTOJILHUK, Y KOTOPOTO OHM OyIyT CepeMHAMM CTOPOH.

> OTpe3KH, COCMHSIIONINE 3a/IaHHble TOUKH (A, B,
C), OyayT cpeJHUMY JIMHUSIMA UCKOMOTO TPEYTOJIbHU-
Ka, TIOATOMY €r0 CTOPOHBI JIETKO MOCTPOUTH (TIPOBEIST
uepe3 A npsimyio, napasuiesibiyio BC u rtak nasee).
[MosyyaTcst 4 paBHBIX TPEYTOJIbHUKA (OHM PABHBI, TaK
KaK [MaroHaj b MapajuiejiorpaMMa [eJIUT ero Ha JBa
paBHbIX Tpeyrosibhuka). [lostomy touku A, B, C 6y-
AyT CepelMHAMU CTOPOH OOJIBLIOTO TPEYTrOJIbHUKA. <I

286. B TpeyroJibHUKE IPOBE/ICHBI JIBE MEUAHbI.
JIOKa>kUTe, YTO TOUKA WX MIEPECEUCHHUS JCTUT KKIYIO
13 Me[MaH B OoTHolleHuW 2 : 1 (cuuTtasi OT BEPLUMHbI).

> Ilycts B TpeyroybHuke ABC menuannl AK u
CL nepecekatorcst B touke O. Ham HaJlo [0Kka3ath,
yto AO : OK = CO : OL = 2 : 1. OrmetuM ce-
peaunbl otpeskoB AO (1yctb 310 Oyzer touka M) u
CO (touka N). Hajo jokasarb, 4YTo KaXK/1asl MEJIMAHA
pasziesuiach Ha TPU paBHBIE YacCTH.

MMpoBeném otpesku LK u MN. Kaxnpli u3 HEUX
SIBJISICTCSL CPE/IHEN JIMHUEN B TPEYroJibHUKe (TPEyroJib-
uuku ABC u AOC). TlosToMy Kax/blii U3 HHMX Ia-
pasuiesien cropone AC u paBeH €€ 1osioBuHe. 3HAYHUT,
KLNM — mapamnenorpaMM. A TOTOMY AMaroHajm
ero, repecekasich, JIeJSTCs mornoyiaM. Takum obpasoM,
JIBa OTpe3ka M3 TPEX, HA KOTOpbIE JIEJIUTCS MejinaHa,
pasubl. Ho Touku M u N 110 nocrpoenuio Obln cepe-
Junamu orpeskoB AO u CO, 3Hauut, U BCe TPHU OTPE3-
Ka, Ha KOTOpbIC JICJINTCS ME/IMaHa, PaBHbI. <

287. lokaxute, 4TO TPU MEAMUAHBI TPEYroJIbHUKA
NIepeceKaloTesl B OJJHON TOYKE.
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> Ilo cymiecTBy, MBI y3Ke€ 3TO T0Ka3aJi B MPEAbITY-
mieit 3ajade. B camoM gesie, mpoBeiéM OJJHy U3 MeJJUaH.
B kakoii Touke nepecey€r e€ BTopas MeauaHa? ITo Mbl
3HaeM: B TOUKe, AeJidieil e€ B orHoumeHuu 2 : 1 (Ha
PAcCTOSIHMM TPETU OT KOHLA). A I/ nepeceyeér eé tpe-
Thst MezmaHa? Touka nepeceueHus NEpBOMl U TPEThEN
Me/IaHbl TOXe J0JKHA JIeUTh IEepBYI0 MEMaHy B OT-
HollleHu! 2 : 1, ¥ MOTOMY ITO Ta ke camasi Touka! <

Emé HeckoJIbKO 3a1au

288. M3 Bepumn TpeyronbHuka ABC mpoBeneHbI
orpeskun AK, BL u CM, coeunsionyie ux ¢ HEKOTO-
PBIMH TOYKAMHU Ha IPOTUBOIIOJIOXKHBIX CTOpPOHAX. Mo-
TYT JIA CEPelUHBbI 3TUX TPEX OTPE3KOB JIEKATh HA OfI-
HOM npﬂmoﬁ? (D:[e MOXET HAXOJAMTHCS KaX/asl U3 dTUX
TOUeK?)

289. Jlokaxkure, 4TO CEpe/IMHbI Mapbl IPOTUBOIIO-
JIOXHBIX CTOPOH UETBIPEXYTOJIbHAKA W CEepeMHBI €ro
JMaroHasell SIBJISIIOTCS BepIIMHAMU IapasulesiorpaMMa.
HaiinuTe ero CTopoHbI, €cJii U3BECTHBI CTOPOHBI YEThI-
PEXYTroJIbHUKA.

290. OuH KOHEIl 3J1aCTUYHON HUTH 3aKPEIUIEH He-
MO/IBIKHO B Touke O, a Jipyroit koHer, A IBUXKeTCs 10
mpsiMoit /. TIo Kakoil TPaeKTOPHUU JIBKKETCSI CEPE/IMHA
L orpeska OA?

291. CepeHbl CTOPOH NapaJljiesiorpaMMa SIBJISIIOT-
Cs BEPIIMHAMY JIPYToro MapajijiejiorpaMma, a Cepe/JuHbl
CTOPOH 3TOI'0 HapaJljIeIOrpamMMa SIBJISIIOTCSI BEpIIMHA-
MM TPeThEro MapajiesiorpamMma. Jlokakure, 4To CTO-
POHBI TPETHEro MapalijieJorpaMMa TMapajlJIesIbHbl CTO-
POHaM MCXOHOTO.
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Xf------- Y

16. Teopema ®ajeca

I[lycTs gaHbl Tpu mpsiMble [, m u n. PaccMoTpim
TOUKYy Ha TpsiMoit [, KoTopasi 0TGpachiBacT TeHb Ha
npsiMyto m («9KpaH»), KOI/Ja CBeT MajaeT BAOMb (IMa-
PAJUICJIBHO) TIPSIMOML 1. [IpyruMM CJIOBaMH, TEHbIO
Touky X Ha npsiMoit [ Ha3bIBAaeTCs Takas TOuKa Y Ha
IpsIMOiA M, 4TO 0Tpe3ok XY mapaiieneH IpsiMoit n.

292 (Teopema ®asieca'). PaHble oTpesku oTOpa-
ChIBAIOT PaBHbIE TEHM.

Bosee GopManbHO, HYXKHO JIOKa3aTh TaKOe yTBEp-
xnaenve. Toukn A, B, C, D nexar Ha nipsmoit [, Touku
Ay, By, Ci, Dy nexar Ha npsimoit m. Otpesku AAj,
BB,, CCy, DD, napajenbhbl npsiMoit n. VsBectHo,
uyto AB = CD. TOFL[a AIBI = C] Dl-

> [lpoBeném otpesku AB, u CD, mapasjesbHO
npsivoit m. OHY NapajuIesIbHbL JIPYT APYTY, U II0TOMY
B Tpeyrossaukax ABB, n CDD, yrnmot A u C paBHBI.
[psimbie BBy u DD, Takke mapasuIesibHBI, TOTOMY W
yoibl B u D B >Tux TpeyroJibHukax paBHbl. Clie1o-
BATEJIbHO, TPEYIOJIbHUKM PABHBI 110 CTOPOHE U JIBYM
yriam. B yacrtioctu, AB, = CD,. Ocraércst 3ameruth,
uro AA; By B, u CCy Dy D, — napajuiesiorpammbl, y Ko-
TOPBIX TIPOTUBOIOJIOXKHbBIC CTOPOHBI PaBHBI (M TIOTOMY
Bce uerbipe otpeska AB,, CD,, A{B; u C; Dy pas-
HBI). <

293. Teopema dajeca Mokas3bIBa€T, YTO €CJIM TOU-
ka X paBHOMEpHO JIBIXKeTCst 1o Tmpsivoit [ (To ecthb
MOKPBIBAET PABHBIC PACCTOSIHMSI 32 PABHbIC BPEMEHA),
TOo €€ TeHb Y PaBHOMEPHO JBIDKETCS MO TPSIMON M.
Moxet i Y nBurateest 6pictpee X? Mennennee X?

> Bo3MoxHO U To, 1 Apyroe (CM. PUCYHOK). <I

1 Dajec — rpeueckuii punocod, sxusumii B VI Beke 10 H.3.; co-
YMHEHUsI €10 HE COXPAHUJIUCD, HO TPA/MLIMSI CBSI3bIBAET C €I'0 UIMEHEM
HEKOTOpbIE TeOMETPUYECKKE yTBepKAeHUs. Hanpumep, B cOUMHeHNN
pumckoro ucropuka ITinyrapxa «[Tup cemu MyapenoB» OIUH U3 Te-
poeB, oOpaasich Kk ®ajnecy, roBoput: « Tl MOCTABUI CBOW MOCOX
TaM, IJie KOHYaJach TeHb OT MUPAMUMBI, TaK YTO COJIHEUHBI JIyd,
KacasiCh MX BEpIUMH, 00pa30BaJl [Ba TPEYroJIbHUKA; U Thl I10KA3aJI,
YTO KaK JUIHA OJHOU TeHU OTHOCHUTCS K JUIMHE JPYroil TeHU, TaK 1
BbICOTA IMpaMu/ipl K BbicoTe rocoxa» (nepesoa M. JI. [acriaposa).
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294. Toukn A, B, C nexar Ha mpsiMoit [, Touku
A1, B, (G — ux Tenn Ha m. Touka B nmemut otpe-
30k AC B otHomrennu 2 : 3. JIokaxkute, 4To Touka B;
nesut orpe3ok Ay Cy Takxke B oTHoleHuu 2 : 3.

> IMocratouHo pasieiuth orpe3ok AC Ha TATh
PaBHBIX yacTeil, JBe U3 KOTOPbIX cocTaBsT AB, a Tpu
— BC, u npoBecty yepes TOUYKU JICJICHUsI [IPsIMble, T1a-
paJuiesibHbie npsiMoit n. TTo Teopeme Pajieca OHM BbI-
CEeKYT Ha TIPSIMOM m TISITh PaBHBIX OTPE3KOB, JIBA W3
KOTOPBIX COCTaBsIT O0Tpe3ok A; By, a Tpu — BiG. <

295. Ecsii 1Ba OTpe3Ka Ha NPsIMOii | OTHOCSITCSL KaK
5:7, To UX TEHU Ha TPSMOIl M TaKXXe OTHOCSITCS KaK
5:7.

> Orymmume >TOi 3ajJaunm OT NHPEIbIAYLIEH B TOM,
YTO OTPe3KM Ha MpsiMOil | He 00SI3aTETbHO TPUMBIKAIOT
JPYT K IPyTy; OHU MOTYT OBbITb B Pa3HbIX MecTax (MU
Jnaxe nepecekatbest). Ho perienne octaérest mo cyiie-
CTBY TakuM >xke. Pa300bEM 1IepBblil OTPE30K Ha 5 yacrei,
a BTOPOIl Ha 7 — TOrZa BCE 4YacTU OYAyT PaBHBIMHU.
IIpoBeném uepes TOUKM JieeHNs! TIPSMBbIE NapaJIeTbHO
psiMOit 1. DT NPsIMble Pa300bIOT TEHU OTPE3KOB Ha
5 u 7 yvacreii, u no teopeme Qajsieca Bce yactu OyayT
PaBHBIMU. <]

296. Beiseure u3 Teopembl daneca yxxe U3BECTHOE
HaM CBOMCTBO CpEIHEH JIMHUM TPEYTOJIbHUKA: €CJIM B
tpeyrosibiuke ABC u3 cepenunnt D croponst AB 1ipo-
BECTU OTPE30K, napajijieibueiit AC, 10 nepecedyeHust ¢
BC B Touke E, To 5Ta TOUKa okaxeTcs cepequHoit BC.

> Touku B, E u C ssusitorcst TeHsimu Touek B, D
1 A 1Ip1 IPOEKTUPOBAHUM (OCBELIECHUM) BJIOJIb LPSIMOI
AC. Ocraérest npuMeHUTh TeopeMy daieca K paBHbIM
orpeskaM AD u DB u 3akimounts, uto ux Teau CE u
EB pasubl. (Tot dakr, yro Touka B siBiisleTcst cBoeit
COOCTBEHHOM TEHbIO, HUUEMY HE MelaeT.) <

Temepsb JIeTKO [JOKA3aTh aHAJIOTMYHOE YTBEPXK/ICHIE
U HE TOJIbKO IS CCPEIMH CTOPOH:

297. B tpeyrosmbhuke ABC Touka D nesut cro-
pouy AB B orHouienuu AD : DB = 2 : 1. Yepes
touky D mpoesieHa npsiMasi, napasuiesibhas AC, 10
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niepeceuenust co croponoit BC B Touke E. Jlokaxkwre,
YTO CTOPOHBI TpeyrosbHuka DBE B Tpu pasza MeHblle
cropoH Tpeyrosbiuka ABC.

> [lo ycnoBuo DB cocTaBiaseT TpeTh CTOPOHBI
AB. To, uro E nenur cropony BC B otHolenuu 1 : 2,
cienyer w3 TeopeMbl Pajneca (kak B IpEAbLAYyIIEH 3a-
naue). [losromy BE cocrasiisier tpers croponsl BC.

CroxHee n0kaszaTh, 4To DE cocTaBisieT TpeTh CTO-
porbl AC. Jliist 3TOro Mbl clejiaeM JIOTIOJHUTEIbHOE
mocTpocHue: mpoBenéM mpsmyo EF u3 touku E ma-
pajuieibHo cropone AB no nepeceuenust ¢ AC B To4-
ke F.

CHoBa mpuMeHuM TeopeMy danieca, HO Temephb yxke
Baoas AB. Toukn A, F, C gBasioTCS TEHSIMA TOYEK
B, E, C, no>tomy AF : FC = BE : EC = 1: 2. 3na-
unt, AF cocraBisier tpeth AC. Ocragres 3aMeTHTh,
uro ADEF — napajuiesiorpamm (IIPOTHBOIOJIOKHBIE
CTOPOHbI APAJUICJIbHBI 110 [IOCTPOSHHIO), U 1HOTOMY €1'0
cropousl DE n AF pasubl. 3Haunt, u DE cocraBnsieT
tpeth AC. <

Kak u B ciryyae cpefHe#l JMHWM, MOXHO JEHCTBO-
BaTh U «B OOPATHOM HAIIPABJICHUN»:

298. Ha croponax AB u CB tpeyronsauka ABC
B3Tbl Toukn D u E, fensye UX B OTHOLICHUU
AD : DB = CE : EB = 2 : 1. dokaxwure, uto DE
napasuiesibio AC.

> Eciin DE ne napasuiesibio AC, niposesiém uepes
D npyryio npsmyio, napamtensayio AC, 1o mepece-
yeHust co croporoit BC B touke E’. Tlo npeapitymieit
3amgade Touka E’ menut cropony CB B TOM e OTHO-
mennu 2 : 1, uTo u Touka E, u moTomy coBmajact c
E. <

299. C nomoubio LMPKYJIsl U JIMHEHKKA Pa3fe/mre
JAHHBIA OTPE30K HA 3 paBHbIC YACTH.

> Ilyctb AB — naunblit orpesok. [lposeaem ue-
pe3 TOuKy A Kakoi-HMOYyb JIyd U OTJIOXHMM Ha HEM C
MOMOIIIBIO TIMPKYJISE TpU paBHbIX oTpe3ka AXy, X1 X
u X X3. (JmMHAa STHX OTPE3KOB MOXET OBITh JIF0OOiA,
Ba)XHO TOJIbKO, YTOOBI BCE OHU ObLJIM OJHON JJIMHBI.)
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Tenepb coeqaUM X3 € TOUKol B, MosyduTcs mpsiMast.
[1poBeném mapasiiesibHbIE € MpsIMble Yepe3 TOYKH Xj
n X, (KaKk Mbl 3HAEM, 3TO MOXHO C/IeJIaTh C HOMOIIBIO
LUPKYJIsL ¥ JIMHEHKK) . DTU HpsiMble 110 TeopeMe Paseca
pasziesiit otpe3ok AB Ha TPy paBHbIC YacTH. <l

s ciyyvasi, KOraa OTpe3Kd UMEIOT oLy Mepy (oTpe-
30K, yKJIa/IbIBAIOIMIICS B 0OOUX 11€JI0€ YUCJIO Pa3), Mbl ITO 10
CYIIECTBY YK€ JIoKazaau B 3agade 295. OOuee aoka3aresib-
CTBO HMCHOJIB3YET TOT (DaKT, YTO JIHOOOE YUCJIO MOXKET ObITh
CKOJIb YTOJIHO TOYHO NPUOJIMKEHO JAPOOBLIO C LIEJIbIM UUC/IM-
TeJIEM U 3HAMEHATEJIEM.

CrpaseymBa obwast meopema @aneca: pimHbl
OTPE3KOB OTHOCATCS TaK e, KaK JUTUHBI UX TEHEl.

Bosppamasicb kK GopMyJIMpOBKE OOLIECH TEOpPEeMbl
®daseca, MOXHO NMPOYUTATH €€ TaK: (PUKCUPYEM TPH Ta-
paJuielibHbIe 1psiMbie U OyJ/leM 1epeceKarTh UX Pa3HbIMU
TIpsIMBIMK. Ha ka0 cekyieii mosyJaeTcst 1Ba CMexX-
HBIX OTpe3Ka. Teopema IJIACHT, Y4TO OTHOUICHHE ITUX
OTPE3KOB HE 3aBUCUT OT BHIOOpA CEKYILEH.

300. Orpesok Ha 1psiIMOl | BTpOE [UIMHHEE CBOEH
TeHU. JloKaXXWTe, 4TO JIIOOOH APYroil OTpe3oK Ha Ipsi-
Moit [ Takke BTpoe NJIMHHEE CBOCil TEHH.

> Oro cieayer u3 ooueil teopembl Qaseca U
CBOiiCTB mponopuuii. B camom jesie, myCTh OTPE3OK
BTpOE /UIMHHEE CBOei Tenu. Ecim aymHy oTpeska yBe-
JIMUUTD B KaKoe-TO YUCJIO pa3, To 1o Teopeme dDareca
€ro TeHb YBEJIMYUTCS BO CTOJIbKO K€ pa3, U OTPE30K
OCTaHETCs BTPOE JJIMHHEE CBOEH TeHU. <

301. [loxaxute aHAJIOTMYHOE YTBEPXKICHHE B O0-
1eM BHJE: OTHOIICHWE JUTMHBI OTpe3ka K JUTMHE €ro
TEHU OJHO U TO e ISl BCeX OTPE3KOB.

(Pasymeercsi, Mbl UIMeeM B BUJY, U4TO JBE IPSIMbIE,
Ha KOTOPBIX JIEXKAT OTPE30K U €r0 TeHb, ¥ HAIPaBJICHUAE
NPOEKTUPOBAHNUST (PUKCUPOBAHBI. )

> [lycTh OTpPE3KU [UIMHBI @ U b UMEIOT TeHW JJTH-
noit @ wm b'. Tlo teopeme ®daneca a/b = a'/b'.
Tenepb BOCIIOJb3YEMCS CBOUCTBOM HPOINOPLMEA (ApO-
Oeil): YMHOXasi 3TO PaBeHCTBO Ha bb', mojyumm, 4to
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ab’ = d'b. Tenepn, nens ua a'b’, monydyaem, uto
a/a’ = b/b'. Uto u TpeGoBanoch JI0Ka3aTh. <

302. Ha xusieruaroit Oymare IpoBeJcHA NpsiMasi U
OTMeYeHbl €€ TOUKM MepecedeHus] C TOPU30HTAJISIMU
ceTkd. JIOKaXKuTe, UTO OTH TOYKU WYT YePe3 PaBHBIE
TIPOMEKY TKH.

> Ha BepTHKaJBbHON TPSIMOI TOPM3OHTAIN CETKH
BBICEKAIOT PaBHBIE OTPE3KH, MO3TOMY Mo Teopeme Da-
Jieca OHM BBICEKAIOT PaBHbIE OTPE3KU M HA JIOOOM Jpy-
roi npsMoi. <

Ewé HeckoJIbKO 3aJa4

303. B tpeyrosbauke ABC na croponax AB u BC
B3athl Toukn D u E, fensie ux B OTHOLIEHUM 3 : 4
(tak ywto AD : DB =3 : 4, CE : EB = 3 : 4).
Hokaxkure, uro DE napamuiessHo AC.

304 (ITpomosvkenue). Hokaxure, uto jjmHa DE
cocransiet 4/7 ot mmuab AC.

305. Kak pa3aesiuTh OTpe30K Ha MPOU3BOJIbHOE 3a-
JAHHOE YKCJIO PABHBIX 4acTell IIUPKYJIeM U JIMHEHKO?

306. Touku A u B ABUXKYTCS IPOM3BOJILHBIM 0Opa-
30M 110 HEMO/IBMKHBIM [apaJlJIc/bHbIM NPSIMbIM [ U m.
[ne moxer okasarbest cepeanHa orpeska AB? (Hapu-
CyiTe MHOXECTBO BCEX BO3MOXHbIX €€ IOJIOKEHUA. )
I'me MoxkeT HaxoauThest Touka C, enstast orpe3ok AB
B ortrotiennn AC : CD =2 : 3?

307. IIpoTtuBomnoJioxusie cTopoHsl AB 1 CD deTthI-
péxyrosbhrka ABCD pasfiesieHbl Ha TPY PaBHbIE YacTh
Ka)X[ast, ¥ TOYKHU JISJICHUS] COeTMHEHbI oTpe3kamu. [lo-
KQ)KUTE, YTO CEPEeIUHbI TUX OTPE3KOB, a TAKKE CTOPOH
BC v AD nexar Ha O/iHOI1 1IPSIMOi HA PaBHBIX PACCTO-
SIHUSIX JIpYT OT Apyra. (Bocrmombsyiitech TeM, 4To ce-
PEIMHBI CTOPOH JTI0O0TO YeTBIPEXYTOJIbHUKA 00pa3yioT
MAPAJIJIEIONPAMM. )

Du3nyecknii CMBICT STOM 3a/1a41 MOXKHO OOBSICHUTD TaK.
HBC MalllMHbl €XaJIi C IOCTOSHHbIMU CKOPOCTSIMU: O/lHA U3
A B B, npyras m3 D B C. OHM BbIeXaj ¥ TIPHEXAJN OTHO-
BPEMCHHO. Torz[a CEpE/IMHa OTPE3Ka MEX/y MalllMHAaMU TaK»KE
JABWXKETCSI PAaBHOMEPHO U HpﬂMOHHHCﬁHO.
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Ou3nky OOBSICHUIN Obl 3TO TaK: CKOPOCTb 3TON TOYKU
(cepeMHBI OTPE3Ka) paBHA MOJyCyMMe BEKTPOB CKOPOCTH Ma-
LIMH U TO3TOMY HOCTOSIHHA. AHAJIOTUYHBIM 00pa3oM MOXXHO
JI0Ka3aTh, CKAKEM, UTO TOUKA, JEJIsIasi OTPE30K MEKIy Ma-
LIMHAMU B OTHOIIEHMM 1 : 2, TOXKE JBIDKETCS PaBHOMEPHO
(cMm. crenyollylo 3aaady, I7e MpeaiaraeTcsl 1aTh reoMeTpy-
YeCKoe JI0Ka3aTeJIbCTBO aHAJIOTMYHOTO YTBEPyKICHNUS).

308. Kax/ast u3 cropon yerbipéxyroJibiuka ABCD
TNO/IEJICHA HA TPU PABHBIE YACTU, U TOUKM JEJIEHUS CO-
€[IMHEHbl OTpe3skaMu (CM. pUCyHOK). llokaxure, 4to
KQX/IbIil U3 DTUX OTPE3KOB JIEJIUTCS JAPYTMMH TaKKe
Ha TPHU paBHbIE YacTh. (Bocmosb3yiiTech HECKOIBKO pas3
NpeabIaylen 3a/:[aqel71.>

309. INo mopro NIBIBYT /1Ba Kopabst. Kax bt 1Bu-
raercsi 1o cBoeii MpsiMoil co cBoeil (IIOCTOSIHHOM) CKO-
poctblo. Kak ompenenurb, €CTb JM ONaCHOCTb CTOJIK-
HOBEHUSI? MOPSIKM TO/IB3YIOTCSI TaKUM TIPABUJIOM: €C-
JIM JpYyroil KopaOsib KaKeTCsl HENOJBM)XHBIM Ha (poHe
JaNEKux OeperoB, TO OMACHOCTb €CTh (M HAJ0 MEHSTh
KYPC WIHA CKOPOCTb, TIOKa He M03/H0). OObSICHUTE, KaK
9TO MpaBUJIo cienyer u3 (oOueit) TeopeMbl Paieca.

310. Touka A paBHOMEpPHO BIXKETCSI MO HETIO-
JIBIDKHOI TIPSIMOMA I, YAQJISCh OT JPYroil (HEemoJaBMX-
Hoit) mpsiMoit m. [lokaxuTe, 4To paccrosHEE OT A
JI0 M yBEJINYMBACTCSI PABHOMEPHO (TO €CTb 32 PaBHbBIC
NPOMEKYTKM BPEMEHU YBEJIMUMBAETCSI HA OJMHAKOBYIO
BEJIMUMHY ).

311. Ha xJjervaroii Oymare HapucoBaH (HAKJIOH-
Hbli) Jiyd. TToussst o 3Tomy Jiyuy OT €ro Hadajia, Mypa-
Beil OTMeuaeT MepecevyeHUsl ¢ JIMHUSMU CeTKU: OYKBOI
B muia BeprukanbHbiX U ' s1st ropusoHTasbHbIX. Ha-
MIPUMEP, €CJIM OH MOJI3ET KaK Ha PUCYHKE, MO/l YIJIOM B
45°, To nosayuurcs nociaenosatesbHocts BILBI.BI. ..
(TOUKM pa3zessitoT TOBTOPSIIOIIMECS TPYMIILI) . MBI cun-
TaeM, UYTO B Y3JIbI CETKH (I/Ie HEMOHSITHO, KaKyIo OyKBY
MMcaTh) MypaBeil He Momnajaer.

Kak nomken noJyi3tu Mypaseit, 4TOObI MOJTY4YHJIACH
nocJiegoBaresibHocth BBI.BBI'... (1 BO3MOXHO 1
3T0)?
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312 (Ilponmoskenue). Tor ke Bompoc ISl mocJe-
nosateabHocT BBI'T.BBIT'. ..

313 (IIpounoskenue). Tot ke BOLPOC LISl HOCJIE/LO0-
BaresibHocT BI'BI'BI'BBI'BI'B.BI'BI'. .. (oHa cootBeT-
CTBYET YEpE/IOBAaHUIO JUJIMHHBIX M KOPOTKUX MECSIIEB,
HAuMHAasl C SIHBApsl, 4 TaK>Ke OEJIbIX U YEPHBIX KJIABHIII,
HAUMHAsI C HOTBL «ay).

314 (Ilpogosikenue). okaxute, 4To JJIsl JIIOOO-
ro Jiyya IocJieloBaTeJibHOCTh OykB B u I', 3anmcan-
HBIX MypaBbEM, 00JIa/IacT TaKUM CBOHCTBOM: B [IBYX €&
y4acTKaX PaBHOI JUTMHBI KOJIMUECTBO OYKB B 1o cos-
NaJIaeT, JIMOO OTJINYAEeTCS Ha eIUHUILY.
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17. Tpaneuus

YeThIpEXyTrobHIK, B KOTOPOM [IBE MPOTHBOIIO-
JIOXKHBIC CTOPOHBI TAPAaJIJIC/IbHBI, HA3BIBACTCSl mpane-
yueu. (MHorna tpedyloT, 4yToOBL /IBE JIPyrUe CTOPO-
Hbl HE ObUIM Obl NapaJljiesIbHbl, UCKJIIOUAs Hapasuie-
JIorpaMMBbI M3 Ynciia Tpamnenyid.) [lapamienbHbie apyr
JIPYTYy CTOPOHBI HAa3bIBAIOT OCHOBAHUSIMU TPAIElnu,
a niBe Ipyrue — e€ OOKO8bIMU CIMOPOHAMU.

315. [IBa u3 yryoB Tpanenuu paBubl 60° u 130°.
UTo MOXXHO CKa3aTh O €€ OCTaJIbHBIX yrjlax?

D> YTJbl Ipu ODOKOBOIT CTOPOHE Tpameluy COCTaBIIsk-
10T B cymMe 180° (kak BHYTpEHHUE OJHOCTOPOHHUE).
[TooTomy B Tpanenuu ectsb elé yrisl 180°—60° = 120°
u 180°—130° = 50°. Takum 0Opa3oM, BCe YEThIpE yIJla
HalJICHbI. <]

316. [IBa u3 yryioB Tpaneuuu paBubl 60° u 120°.
UTOo MOXXHO CKa3aTh O €€ OCTaJIbHBIX yrjlax?

> Pasuuna c npeaplaynieit 3ajjadeit B ToM, 4TO ceii-
Yyac JiaHHbIC YIJIbI COCTABJISIIOT B cymme 180° u moro-
My BIIOJIHE MOTYT ObITb YIVIAMU IIPU OJHOW U TOWN K€
OOKOBOI1 CTOpoHE Tpaneuuu. Torzja yrisl mpu ApPyroi
CTOPOHE Tparneluy MOTYT OBbITh MPOU3BOJILHBIMU, HAJIO
TOJIBKO, YTOOBI B cyMMe OHM JaBaiu 180°. <

317. Jlokaxkure, 4TO OTPE3OK, COEIMHSIOLIMI cepe-
JVHBI OOKOBBIX CTOPOH TpaMelyy, apajelieH e€ OCHO-
BaHUSIM.

D> Byzem aeiicTBoBaTh «B OOPAaTHOM HAITPABJICHUMY:
IpoBeAEM uepes cepeuHy OOKOBOII CTOPOHBI OTPE3OK,
HapajuleJIbHbI OCHOBAHUIO, U YOeUMCS, UTO OH pasjie-
JIUT JPYIyI0 CTOPOHY I0I0JIaM (U TeM CaMbIM COBHAJET
¢ orpeskoM u3 yciosus 3agaun). Ho 310 — mnpsimoe
ciexcrsue Teopembl Qasieca. <

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

318. Jokaxxute, 4TO Cpe/iHsIsI JIMHUSI TPAIEIUK PaB-
Ha nojycymme e€ ocHoBaHuil. (Ykaszanue. [IpoBeaure
JIMaroHajb Tparelyy. )
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B

> Ilpoeném mmaronans AC tpanermn ABCD. 3a-
TeM Yepe3 cepe/inHy GOKOBOI CTOPOHBI AB TpoBenéM
NPSMYIO, MapajlIe/IbHYI0 OCHOBaHMSAM Tpanenuu. OHa
nepecedéT AMaroHasb TPaleluy B e€ cepeiHe (KaK Mbl
BU/ICIM B pasfieyic O CPEHCH JIMHUM TPEYTrOJIbHKKA).
Hanee ona nepeceu€r ooxosyio cropony CD, Ttakxe
B e€ cepemrHe. TeM caMbIM CpE/IHSISI JIMHUS Tparelin
OKaXXeTCsI pasOUTOll Ha JIBA OTPE3Ka, OJIMH U3 KOTOPBIX
ecTb cpe/itsis Jinnust TpeyroJibHuka ABC, a apyroit —
cpenusist iuHust Tpeyroibiuka ACD. Kaxipiit 3 51Tux
OTPE3KOB PABCH MOJIOBUHE COOTBETCTBYIOIIEIO OCHOBA-
HUS Tpanenuu. <

319. JlokaxxuTe, 4TO B JIIOOOM YETBIPEXYTOJILHU-
ke ABCD paccrosiiye Mex;1y CepeIMHAME TIPOTUBOIIO-
J1oxkHBIX cTOPOH AB u CD He 1peBOCXOUT MOJIYyCYM-
Mbl (BC + AD) /2 1 ur0o T0 HEPABEHCTBO 00pallaeTCst
B PaBEHCTBO TOJIBLKO JIJIsl TPATICIIHIA.

> IpoBeném muaronanb AC. Tlycts M — e€ ce-
peauna. Touka M Bmecre ¢ cepenmHamu ctopoH AB
u CD o0pasyer TpeyroJibHUK, OJHA CTOPOHA KOTOPO-
ro pasHa noJioBune ocHoBaHust BC (kak cpequsist Ji-
HUS), Ipyras — TOJIOBHHE OCHOBaHUSI AD, a TpeTbs
— paccTosiHUe, 0 KOTOPOM UJIET peub B 3ajade. Ocra-
€TCsl BOCIOJIb30BATHCSI HEPABEHCTBOM TPEYTOJIbHUKA.

HepaBeHCTBO TpeyroJibHUKa OOpallacTCsl B paBeH-
CTBO, €CJIM TPU TOYKM JISKAT HA MPSIMOMl — HO TOrAa
aTa mpsiMast Oyzet napasutensHoit 1 AC, u BD (cpen-
HSISl JIMHUSI TPEYTOJIbHUKA MapasljieSibHa OCHOBAHMIO),
TaK 4To B 3ToM ciiyyae ABCD Gyner Tpanenueit. <l

Ecymm GoKOBBIE CTOPOHBI PaBHBI M MAPAJIJIEIILHBI, TO 3TO
OyneT mapaniesorpaMm. Kak Mbl y’ke TOBOpHIIM, MHOT/IA Ma-
PaJUIEJIOrPaMMBbI BKJIIOYAIOT B YKMCJIO TPAIELUii — HO JaKE B
9TOM CJIyyae WX HE HA3bIBAIOT PABHOOOYHBIMU TPATICLIUSIMU.

Tpanenuio, B KOTOpoit GOKOBbIE CTOPOHBI PaBHBI,
HO He NapaJljiesIbHbl, Ha3bIBAIOT PAGHOOOUHOIL

320. JlokaxuTe, 4TO B paBHOOOYHOI Tpaneluu yr-
JIBl TIPA OCHOBAHWU PaBHBI.

> [IpoBeném uepes BepuimHy C tpanenuun ABCD
IpsIMYI0, MapauielibHylo OokoBoil ctopone AB. Ona
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paspexeT Tpamenyio Ha mapasutesorpamm ABCM u
tpeyronsauk CDM. Tlpu atom CM Gynet pasHo AB,
a yron CMD 6ynyt pasen yriy A tpamenuu. Ecim
Tparenus paBHOOOYHas1, TO Tpeyrosibhiuk CMD — pas-
HOOEAPEHHBI U YIJIbl IPU €0 OCHOBAHUM PABHBI. 3Ha-
UWUT, U YIVIbl [IPY OCHOBAHUM TPALELUU PABHbL. <

321. JIoKakuTe, YTO €CJIM B TPANECLUM YIJIbl NPU
OCHOBAaHMH PaBHBI, TO OHa PaBHOOOYHASI.

> 3anava pemacTCst € MOMOLIBIO TOT'O KE 10NOJIHN-
TEJIbHOT'O ITOCTPOCHUS, YTO U MPEAbIAYILIAsI: HA/I0 TOJIb-
KO BOCIIOJIb30BAaTbCA TEM, YTO IIPOTUB pPaBHBIX YIJIOB B
TPEYI'OJIbHUKE JIC)KAT PaBHBIC CTOPOHBI. <

322. JTokaxxuTe, 4TO B pABHOOOUHOI Tpaneluu Jiua-
TOHAJIA PaBHBI.

D> MBI yXe 3HaeM, 4TO YIJIbl Ipu ocHoBaHuu AD
paBHoOouHO# Tpanetuun ABCD paBHbl, 105TOMY Tpe-
yronbuuku ABD u ACD paBHbl 110 IByM CTOPOHaM U
yroiy MEXJy HUMHU. <]

323. Jlokaxure, 4TO €CJIM JIMarOHaJIM Tpaleluu
PaBHBI, TO OHa PaBHODOYHASI.

D> OTa 3a1a4a YyTb CJIOXKHEE NPEebLLYLIEH, 3/ech
TIOHATOOUTCS JIOTIOJIHUTENIbHOE MocTpoeHue. [1poBeném
npsimyio CE' mapasuienbio uaronanu BD o nepece-
YeHHUsI ¢ OCHOBaHUEM B Touke E. B mapamnenorpamme
BCED nporusorniosioxubie cropoust BD u CE pashbi,
nosromy AC = CE. B paBHOOEIPEHHOM TPEYroJIbHU-
ke ACE yribl mpu OCHOBaHUM paBHBI. OHM PaBHBI Tak-
xe yrmy BDA (cexymass AE mepecekaeT mapasiiesib-
uble npsimbic BD u CE). Octa€Tcst BOCIOJIb30BATHCS
MpU3HAKOM paBeHcTBa TpeyrosibHukoB CAD u BDA 1o
JBYM CTOPOHAM (JIMaroHaju paBHbl, cropoHa AD —
o0was) 1 yrity MKy HUMH. <l

Emeé HecKoJIbKO 3aaau

324. B tpanern ABCD Ha GOKOBBIX CTOPOHAX BbI-
6panbl Toukn E u F, nensmye ux B oTHomieHnd 2 : 1
(tak utro AE : EB = DF : FC = 2 : 1). Jlokaxure,
yro orpesok EF mapajuiesieH OCHOBAHUSIM TPAIICIIUU.
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325 (IMponomxkenne). Haiiqure nmny otpeska EF,
ecsii AD = a, BC = b.

326. [lan Bbirykuiblit yersipéxyroisauk ABCD. Ha
ero IMpOTUBOMOJOXHBIX cTopoHax AB m CD bepyt
Toukn P m () ¥ 3aTeM OTMEYalOT CepeluHy OTpe3-
ka PQ. Ykaxure, kakue TOUKH OyIyT OTMEUEHBI, ec-
qu P u (Q BbIOMpaTh BCEMH BO3MOXKHBIMU CIIOCOOA-
mu. (Kak rosopsr, Haiiaute 2eomempuyeckoe mecno
cepemH oTpeskoB PQ.) (OtBeToM OyseT HEKOTOpHIi
MHOTOYT'OJIbHHK. )
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18. Ilpocreiime HepaBeHCTBa

327. Hokaxure, 4yTO B TPEYroJIbHUKE BHEIIHWI
yroJ Bcerzia OoJiblile BHYTPEHHEr0, C HUM HE CMEXHO-
ro.

> B camoMm jesie, BHELIHMIA YIroJl TPEyroJIbHUKA
paBeH CyMMe JBYX HE CMEXHBIX C HUM BHYTPEHHUX
yrjioB. <l

328. Jlokaxwure, 4TO B TPEYTOJILHUKE NIPOTUB DOJIb-
1Ieil CTOPOHBI JISKUT 00U yroJi. (Ipyrumu cioBa-
mu, eciiu B Tpeyrosibiuke ABC cropona AB juinnee
croponbl AC, to yros C 6odiblie yriia B.)

> OyioxuM Ha ctopoHe AB otpesok AD, paBHbIit
AC. B paBHoGeapenHoM Tpeyrosibhuke ACD yriibl npu
OCHOBaHMH paBHbIL. OCTaéTCsl 3aMETUTh, YTO 3T PaBHbIC
yrel MeHblie yrina ACB (yron ACD coctaBisieT ero
4acThb), HO OoJibiiie yria ABC (B tpeyrobhuke BCD
yroj B BHyTpennuit, a yroi ADC — BHelIHuii, cM.
NpeAbIAYIYIO 3a1a4y). <1

329. lokaxure, 4TO B TPEYTOJIbHUKE IIPOTUB 0OJIb-
IIeTO yTJyIa JIEXKUT OoJiblast cropoHa. (pyrumu ciiosa-
mu, ecsii B Tpeyroibarke ABC yron C Gombie yria
B, to AB pmunnee AC.)

> [lo cymiecTBy, 3Ta 3aj7aya ysxe pelieHa. Mbl 3Ha-
€M, YTO MPOTUB OOJIbIICH CTOPOHBI JISKUT GOJIbIIHMA
YroJl ¥ YTO MPOTUB PABHBIX CTOPOH JIEKAT PABHBIE YTJIbI
(CBOMCTBO PABHOCTOPOHHETO TPEyroJibHUKa). CpaBHUM
cropoust AB u AC. Moryt ji1 onu ObiTh paBubl? He
MOTYT, TaK Kak Toraa yribl B u C Oblau Obl paBHBI.
Mosker s cropona AC Owith uunHee AB? He mo-
KET, TaK KaK TOr/a Jiexaluil npotus He€ yros B ObL1
6b1 OoJibliie yrita C. Octaérest e/IMHCTBEHHAS! BO3MOX-
HoCTb: cropoHa AB jumnHee croponsl AC. <

Taxkoii crocod paccyk/IeHUSI MATEMATHKH Ha3bIBAIOT
00Ka3aMenbLCMeoM om npomueHo2o.

330. Jdokaxxute, YTO B MPSMOYTOJILHOM TPEYIOJib-
HHKE CaMoji JUIMHHON CTOPOHOI1 SIBJISIETCSI THIIOTEHY34,
a B TYIIOYTOJIbHOM — CTOPOHA, ITPOTUBOJICKALIAS TYy-
oMy  yTJly.
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> Ilpsimoit (1 TeM DoJtiee TyTIOi) yroJi 6yaeT 6oJib-
lle JPYIuX YIJIOB TPEyrojIbHUKA, TaK KaK cyMMa TpEx
yrjioB paBHa 180°. <

331. [ana npsiMast | 1 He Jiexalliasi Ha Hell TOY-
ka A. Jlokaxure, 4yTo HEpIeH/MKYJISIP, OlyLICHHbIN n3
TOYKM Ha MPSIMYI0, — KpaTJaiilliee pacCTOSTHUE OT TOY-
KA A 10 TOUek, JIeKAIWX Ha mpsiMoit /.

> Ham namo cpasuutsh neprenaukymnsip AM c pac-
crosiuueM AN OT ToYkn A JI0 KAKOH-TO JPYTroil TOUKH
N na npsmoit /. Ho Mbl yXe 3HaeM, 4TO B IpSIMO-
yroapHoM Tpeyrosbanke AMN runotenysa AN nnvn-
Hee KateTa AM. <

YTBepXk/IeHNe MpebIAyIel 3a1aun uHoraa ¢op-
MYJIUPYIOT TaK: NepneHOUKyisp Kopoue HAKIOHHOIL

332. TpsiMast | siBJISIETCSI CEPE/IMHHBIM TIEPIIEH, 1~
KyJIsIpoM K oTpesky AB. JlokaxuTe, 4TO TOUKH, HAXO-
JSILIMECS] C OJHOI CTOPOHBI OT ITOM NPSIMON, Osmke K
A, 4eM Kk B, a ¢ spyroit cTOpoHBl — Ha000pOT.

D> MBI yKe BUJIEU, YTO TOYKU HA CaMOM Cepe/IuH-
HOM MEPIEH/MKYJISIpe OJIMHAKOBO YJaJeHbl OT A U OT
B. Paccvorpum Tenepb TOuky X, HAXOASUIYIOCS 110 TY
e CTOpOHy, 4To M Touka A, coejuHum e€ ¢ A u B
oTpe3kamu U HokaxeM, uro XA < XB. Orpesok XB
TiepeceKaeT Cepe/IMHHbBIA TepIeH/IUKYJISIP B HEKOTOPO
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 TPEYTOJIbHUKA MOCJE/HSST CyMMa OOJTbIIe
XA. Yrto n TpeboBasioch I0Ka3aTh. <

Takum 00pa3oM, ec/ii B MyCThIHE €CTh JBa Kosoaua A
u B, 10 ¢ 0qHOI CTrOpPOHBI CEPEIMHHOIO IEPHEH/MKYJISIpa
SKUBYT JIO/IM, KOTOPBIM OJiike KoJsioziell A, a ¢ Jpyroit —
KOTOpbIM Osike Kostoner B.

Paccmorpum Teneps yroi AOB u touky X BHY-
Tpu Hero. OnmycTuM u3 X HepHeHANKYJISIPEI Ha CTOPO-
HHI yria. Kaxoit u3 Hux gnnHHee? OTBET ompeaesnsieTcs
TEM, C KaKoil CTOPOHBI OT GHCCEKTPHCHI yTJIa HAXOAUTCSI
Touka X.
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333. [lokaxwuTe, 4To ecim X JISKHUT Ha OMCCEKTpH-
ce, TO MEPNEeHMKYJISIPHl PaBHBI; ecii X JIEKUT C TOM
e CTOPOHBI OMCCEKTPUCHI, UTO U cTopoHa OB, To Ko-
poue MepHeH/MKYJIIsp, onylieHHbii Ha OB; ecmu X Jie-
KUT C JPYroit CTOPOHBI OMCCEKTPUCHI, KOPOUe APYTOit
LIEPLEHUKYJISIP.

> OmycrtuMm u3 Touku X nepHeHukyssipbl XP u
XQ na cropoust OA u OB pannoro yrna. Ecim X
JIGXKUT Ha OUCCEKTpHUCE YIya, TO MPSIMOYTOJIbHBIE Tpe-
yrojburikd OXP u OX(Q paBHbI 1O THUIOTEHY3e U
OCTPOMY YIJ1y.

[yctb Tenepb X He JIKUT Ha OUCCEKTPUCE U, CKa-
EM, JISKUT C TOM K€ CTOPOHBI OT HEE, YTO CTOPOHA
OB. Ilycth Y — Touka mepeceyeHusl MepreH/TKYJIs-
pa XP c 6uccektpucoii. Torma otpesok YP paseHn nep-
nenaukysspy YR, onyuiennomy u3 Y wa OB. Torna
XP = XY + YP pasuo XY + YR, uro Gosbiie XR
10 HEpaBEHCTBY TpeyrosibHuka. B cpoio ouepenh XR
6ouiblie X(Q, Tak KaK HEPIEH/MKYJISIP KOpPOUYe HAKJIOH-
Hoit. UTo M TpebGoBaoch J0Ka3aTh. <l

Ha camom fienie B pellleHMM He pacCMOTpPEH Cilydail, Ko-
raa yroJ Tyl'[Oﬁ 1 OJIMH U3 NEPHEHAUKYJISIPOB IMaJac€T HE Ha
CTOPOHY YIJIa, a Ha €€ MPOJOJ/DKEHUE, Kak Ha pucyHke. Ho B
9TOM CJIy4ae ITOT MEpIEeHIUKYJISIp MepecekaeT Ipyryio CTo-
POHY yIJla U TMOTOMY 3aBEJOMO JUIMHHEE, 4eM ApYroit (Ko-
TOPBIi1 SIBJISIETCSI KpaTYaillIM PAacCTOSIHUEM JI0 3TOU CTOPO-
HBI) — JIaKe eCJI He YUMTBIBATH ero Kycok mox OA.

334. Touka O HaXOQUTCS BHYTPM TPEYrOJIbHUKA
ABC. Jokaxure, uro cropona AC BujHa U3 HEE 1101
OOJILIIIM YIJIOM, YeM U3 TOYKU B.

>> Cpasuum tpeyroJibiiku ABC n AOC. Yl A
u C BTOPOro TPEyroJbHUKA MEHbIIE COOTBETCTBYONINX
yIJIOB NepBoro. [TocKoJIbKy cyMMa yriioB B 000UX Tpe-
YrOJIbHUKAX OJIHA U Ta ke, To yroj O B TpeyrojbHUKe
AOC o6yper ooubliie yrina B B tpeyrosbhuke ABC. <
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Euwé HeckoJIbKO 3aJa4

335. Touka M nexur na cropone BC tpeyrosb-
uuka ABC. lokaxure, 4to otpe3ok AM kopoue xoTsi
Ob1 onHOM 13 cTropon AB n AC. (Onun u3 yrios AMB
u AMC — npsiMoit wi Tynoit.)

336. Ha aByx cropoHax TpEyroJibHMKAa B3STO MO
Touke. JloKaKuTe, YTO PacCTOSIHME MEX/1y STUMHU TOY-
KaMu HE IMPEBOCXOJUT CAMOIl JIJIMHHON CTOPOHBI Tpe-
yrosbHuKa. ([IBaKIbI BOCIOJIB30BATHCS MPEIbIAyIIEit
3a/1a4eii. )

337. Jlokaxkute, 4TO PACCTOSTHAE MEXAY JIIOOBIMU
JBYMSI TOUKAMU BHYTPU TPEYI'OJIbHAKA HE IIPEBOCXOAUT
caMoii [UIMHHOW CTOPOHBI TPeyroJibHuka. (Bocmosibzo-
BaTbCs MPEABIAYILEN 3aﬂaqel71.>

338. Buyrpu tpeyrosbauka ABC B3sita Touka X.
Mosker st cymma paccrosituit XA + XB + XC 0Obith
Oosbiie nepumerpa Tpeyrosphauka? ([lycts AC — ca-
Masl JUIMHHAsl CTOpPOHA TpeyroJibHuKa. [Tokakure, uro
XB < ACu XA+ XC < BA + BC.)

339. Ha kuieTuaroit Oymare B BEpIIMHAX KJICTOK pa3-
MEIEHbl KOJIO/IIbI; XKUTEIN XOST K OJiKaiiiemMy Ko-
Joaiy. Hapucyiite «30Hy 00CITy>KMBaHUSI» KaX/I0TO U3
KOJIOZIIIEB.
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19. OceBas cumMmeTpus

Ha mpo3spa4som JicTe, JIeXalleM Ha CTOJe, Hapu-
CoBaHa MpsiMast JIMHUS. [lepeBepHEM JIMCT HA JAPYTyIO
CTOPOHY M IMOJIOKMM OOPATHO Ha CTOJI, BEPHYB JIMHHUIO
Ha MeCTO. DTO NpeoOpa30BaHME HA3BIBAIOT 0CEBOU CUM-
Mempueii, a UpsiMyl0, BOKPYI' KOTOPOIl Mbl [OBOPAyy-
BAJIM, HA3BIBAIOT OCbIO CUMMEMPUU.

YT006bI MOCTPOUTH TOUKY, CHMMETPUYHYIO TOUYKe A
OTHOCHUTEJIBHO TPsIMOi [, HAIO OIMyCTUTH IEPIEH/IN-
kyJsissp AK Ha sty npsimyio. Touka K npu noBopore
BOKpYr ocu | OCTaHercst Ha CBOEM MECTE, a IIepIICH-
JUKYJISIP HAJIOXUTCSI HA CBOE MPOJOJIKEHHE, TAK UTO
HA/I0 OTJIOKHTH HA 3TOM TPOAoJbKeHHH oTpe3ok KA',
paBublii KA. [IpyrumMu CJIOBaMu, OMpE/IEsICHAE CUMMe-
TPUYHON TOYKU MOXKHO JIaTh TaK:

ToBopst, uto Touka A’ cummempuuna Touke A
omHocumenwsHo npsamoi I, ecim otpesok AA’ mep-
HEH/IUKYJISIpEH TIPSIMOit [ U JeJTUTCS €10 MOTOoJIaM.

[lpsimast | B 5TOM cilyyae sIBJISIETCS CEpEIMHHBIM
HEPIEHUKYJISIpoM K AA’, osromy Jobast Touka L Ha
9TOM HpsiMoii paBHoyasieHa o1 A u A'. D1o He yauBu-
TEJILHO: MPU CUMMETpuM AL Kak pa3 HaKJIaJbIBacTCs
na A'L.

340. Besble n y€pHble LIaXMaTHble UIYpbl B Ha-
YaJIbHOM MO3MIMU PACHOJIONKEHBI CUMMETPUYHO JAPYT
JPYTy OTHOCHTEJIbHO HEKOTOpO#l mpsiMoit. YUTo 3To 3a
npsivasa? Kakoe mosie OyzneT cUMMeTpU4HO Nomo €2?
noJiio h5?

D> Ora npsiMas AEJIMT JOCKY T0T0JIaM 110 TOPU30H-
tajum. Iosie €2 cummerpuuno noJio €7, a noJie h5 cum-
MeTpUuHO ToJiio h4. <

OceBy10 CHMMETPHUIO MOXKHO IIPMMEHSITH HE TOJIBKO
K TOYKaM, HO U K (pUrypam: Jist KaKJ10i TOUKM (PUryphl
HA/I0 HApUCOBATh CUMMETpUUHylo. durypa HasbiBaeT-
Csl CUMMempUYHOU OTHOCHUTEJILHO TPSIMON, €CJIM OHa
NIEPEXOJUT IIPU CUMMETPHU caMa B ceDsl (COCTOMUT W3
IIap CUMMETPUYHBIX TOYeK). Takas IpsiMasi Ha3bIBACTCSI
0Cbl0 cummempuu (QUTYpHI.
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CrMMe1[FUHYK  KJISKeY Sk NOJyUk1 , KAIHYK
UefHEJ b cIlCY bR GyMay Ky BiBCe (eM. [FeyHU(K, HA
K1 (M caMa GyMay K8 1039 e chMMer [F4HA: K[as Ohl-
Jr (B0 pBaHbL, KO124 CHE OblLa cIC Y eHE BB e).

341. Hanvmrre cieBe «TFOMFTPHASAY: 1euan Hel-
Mi OyKHaME, 4 3g1eM e pob1e ckMMer fraHyK di-

'YEY-

D> CM. freyHeK. OH IOy YeH 3B1OME1 bYeckEk ¢ I
Mol K nporpammel METAPOST (cHa 2 e penon 30 na-
Jae NpE N1 cRke B0 NPHCIBA [PCYHKCR B KHE-
1), 18K Y1¢ 3¢ He BICJHe YeerHe . Fpyunyk y o BHe
lenar 3¢ HA Knerumob GyMae, a (¢ ckMMeIfry
Hist  LCERICHIAN HOE BOE Bef1bkan HOE, <

342, [amme rcuka A v orcuka A B kciopye A
nepexc L1 Uy coert F ormmerprr. Kak meerpon e
CYMMeT[kE LE[KYJleM b b Hebkd B2

D> CepelvHHBIE NE[UEH. PKYJIST MbL Y3 & CIECb ALY
Baazaue 117 MOYHO ICCTFORT LBE (KEYY HECT b [aR-
Hbix farbyeCBe LeHifamr B A v A b cCel b HEL 10Uk
kx llefecedeHk . <

Ecnr ky®Eee ICCHEC kIR €10 FE LFERYIEM F NkFeBke#, a2
B keie EyMank, 10 MOHKEC NECCIC €O EY IR JFCH 1K I 2aM,
wic B A conmeciviace ¢ A (NpaRgd, A0 30000 kYK,
yic e EyMana Cwna ke (Merkh IR ¥ MERE Ee En
CMOI eI FA NG Cher ).

343, [ okay pie, Y10 CPMMeET RS COX ARSI fAce -
sHpst: etk 1cuke A v B ceMMerpruHbl 1oukam A b
B, ¢ pacercsinest AB v A'B’ pannbL

D> HaiistiHO 31¢ eCBeeM ICHSUHO: NEF NEfeRd [a-
UkRAHK b JIkC1E ROCKEY) (Ck chMMerfkr 10k A v B
cOrMeta 1est e 1cukamk A v B v pacer csiHre Med 1y
HEMF He MeHsiel e,

Moy HO LOKkH3E 310, COCHERIIEFE HA Y & P3HECI-
Hble HaM 1e(Mel frueckre dakibl Mo o s AB 1o
lefeceyeHbH ¢ (e K evMMerfrb § Bacuke 1. T onge-
redleHrie 1 sitisieresl cefe ¥ HHBIM llef IleH} FKYJIEOM K
AA' 3naurr, 1cuka 1, Jies A% HA 31CM Nef leH k-
KyJsipe, fasucyanena 1 Av Ao e Al = AL
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AHancrvune Bl = B'1 . Jnauk,
AB=Al — Bl =A'I — BRI =AR,

i borpefiopance  pokazan o <

4. [okadvie, Yt CPMMEITRH COXPHHSET He
101 KU LJIVHBL CLOFCH TEEY 10 HEKE, HO b €1t yulhl,

> Tperbk NEFIHEK [4HeHCIBA 17eyi]l HEKOR 18-
FaHT kL Yer, Y10 ek LJFHBL €1CFCH He F3MeHblbe
10 He F3MeHRIFe b YUl <

OcenyK  chMMelfFK  Yaci{ HA3bIBAK 1 e3efKall -
HO B3, M0 eKO L Ky chMMen [rYHas v y[a Bhlisi) b1 Kak
C1[4% eHbe B 3e[Kal HOP NOBepxHO 1y (HE [reyHKe
HA Ibe HA GyMaYd Ke C1FAaY 261 080 B 118 KCE 10 HEEX H -
e1F KEYUICE IUIACT FHBL, BBIHY1CE b3 €3 8C1KO 10 L boKay
K(MIL K 1efa).

Y1 ¢ BBl CHST , MCYEMY 31C MEChex L1, HatC HEMHC-
1C 3HA1  r3kKY, HO NECRILIKE CTTFFOBAT 310 MO H
cliel YK ek 38 auel:

345. Myuy cHerd Beixcper b3 10uke A, C1pay aeres
G upaMcE PO R 1cuke | oe 38KOHY €100 HateHks
FHREH y1Ily C1Fa% eHE H3, b HAKCHel 1A aer Bo10uky
B. ] tkay vie, ure 1cuka A, crMMerpruHas 10uke A
CiHCck1el He P(, e v Ha upsimc b B (1ak i
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HABIK Jaresk B 1cuke B Mod er kazm osl, Y10 cHer
ki1 b3 A').

D> CrMMeI[Fs COX[AHSET Y1lbl, 18K Y10 YiJlhl,
(Opazyembie syusme 1A v 1A ¢ (e Kk cvmmerry,
farub: ZAILP = ZATP. Jnawnr, v oy Bl ( b
AL P parebt, 1ok e syur A v 1B npcrons aa
LEYY bpya. <

Uz 31¢i 3a2aur cllelyer, Y1C ecilk b3 104KF BBIXC-
L$1 HECKOJL KO J1yded b Bee (HE C1FaY K 108 CTHOCh-
Tell HO CLHOE NEAME B 0 38KEHY ey10 1 Na eHk 3 [4ReH
YUY C1EAY eHPSR, 10 C1FAY eHHble J1y4P 103 & KaY y1-
C$l BhINEL NIEME b3 CLHCE 10Uk (dhkapklk 1 BOEs, Yt
H 310 10uKe HEXCLb10si ¢MHPMC e b3 Opas eHbex —
MHEMOE, ICTCMY YIC [ed)] HO Hefes 31y 109Ky cRel
He Nfexcrvn).

FaKe F «yI00 NALERFH FAREE YNy CVEAMEE D MOOHEC
rafie ganm b2 orcrpadrr: nyw crera G hazeprc iy
Crpasaeies o SepKansrc R I HEEX LIy, newaeR ra gre

nnemkr ¢ B dc R (Leerkye dborcipacdrx MOKES 1CCMOTEEIR
B ANEKVEC FRCH BEECKE KEVIE).

346. Ha ¢ ;HY ¥3 c1COfCH NESIMOIC Y108 naz e 11yy
b O1[as Aeres cHAYana (1 Hed, a 1M o1 Lpye b ene-
FUHBL (10 38KCHY €y1000 HazeHPsl [AReH yiuly C1pay e-
HE$2). [ Ok b1e, Y10 1 cile JRYx CTEE% eHb b ayd By-
LET NAFAILIENEH bexO LHIMY.

D> Ofit 3HEUVM [HRHBIE Y10bL ML HEFROM € 1TEAY e-
HEkb 38 @, 8 [V BICRCM — 38 B, Taiza Nper NefReM
CIESY eHE P 1YY IR paYr Baerest Ha 180° — 2a, a npe
HICp(M — Ha 18(° — 28, HaM Hy» HO pokasar |, did
3P YUIBL MCROCFO1E — CMeX Hble € JHO C1UFUHHPE NP
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MapajjesbHbIX TMPSMBIX, TO €CTh 4YTO UX CyMMa paB-
Ha 180°. Ho oo m B — ocTpble yIibl MPSMOYTOJBHOTO
TpeyroJibHuKa, Tak 4to o + B = 90°. [lostomy
(180° — 2ax) + (180° —28) =360° — 2(a + B) =
= 360° —2-90° = 180°,
4YTO U TPEDOBAJIOCH JI0KA3aTh. <]

Ipu nasepHoii sokarmu JIyHBI M3MepSIOT BpeMsi, KOTO-
poe Hy»XHO JIydy CBeTa, YTOObI JOCTUYb TOBEPXHOCTH JIyHbI
1 BepHyTbcsi 00patHO. [IpocTo Tak MOLIHOCTH Jiasepa ejiBa
XBaTaeT, YTOObI 3aPETUCTPUPOBATh OTPAKEHHBIE (POTOHBL. [To-
sToMy Ha JlyHy J0CTaBHJIM 3epKaJlo, OTpaXkalollee JIyd CBeTa
06patHo. (Takue sKcrepUMEHTHI ObLIM B AMEPUKAHCKOM JIyH-
HOIi TIpOrpamMme, a TakXe ¢ COBETCKUMHU «JIyHOXoqaMiy, U J10-
craBjIeHHble Ha JIyHy OTpakaTeJld UCHOJIb3YIOT JI0 CHX TIOp.)
Ho xak 100uTbCs, YTOOBI JIyd CBETa OTPA3UJICS TOUHO 0Opart-
HO? Jlns 3Toro, cjiefyst Tpeablaylieil 3ajade, UCHOJIb3YIOT
3epKaJla, CXOJSIIMECS MO/ MPSIMBIM YIJIOM (TOJIbKO MX OepyT
TpW, a HE /Ba, TaK KaK Hall MUp TpExmepeH). TO ycTpoii-
CTBO Ha3bIBAIOT «yTOJIKOBBIM oTpaxaTesem». (IToapoGHocTi

CM. B XypHaJie «Ycnexu (pusnueckux Hayk», 1971, tom 103,
Bhi. 1, €. 139-154.)

YcnoBue cneﬂylomeﬁ 3a1a4 HE YTIOMMHACT CUMMeE-
TPUIO, HO B PEHICHUU OHA HYKHA.

347. TypucT BbIXOIUT U3 TOUKH A U UIET B TOUKY
B, naxopsiuyiocst 10 Ty e CTOPOHY OT MpPSIMOIO py-
ubst [. [lo gopore oH JojkeH HAOpaTh BOLY U3 Pyubsl.
KakoB Oyjer ero xpartyaiiimii MapupyT?

D> Cpasy e IOHSATHO, YTO 00a yvacTka IyTH (1o
PYubst ¥ IOCJIE) TOJDKHBI OBITH NPSIMBIMU. Borpoc ToJib-
KO B TOM, K KaKoil TOUKe pydbst uaTu. [ljist BBIOOpA 3TOi
TOUKM HaM TIOMOXET TaKoe COOOpa)KeHHe.

B 3amaue ckazano, uto A u B HaxoasaTcs M0 OHY
CTOPOHY Pyubsl. A 4TO ObUIO Obl, €CJIM Obl OHU ObLIU TIO
pasHble cTOpoHbI? (Pyuyeil cunTaeM IpsIMBIM U Y3KUM,
TaK YTO €ro MOXHO MEpeiTH, a IMMPUHON TpeHedpeYb. )
Torza oTBeT OYEBM/EH: HAJIO IIPOCTO MATH 1O MPSIMOI
U3 OJHOI TOUKM B JPYrylo, a B TOM MecCTe, IJie¢ Mbl
nepeceyéM pyudeil, 3a0lHO HaOpaTb U BOAY.

Tenepb 3aMeTUM, YTO €C/IM 3aMEHUTH TOUKy A Ha
CUMMETPHYHYIO TOUKYy A’, TO paccTosiHHE Ha HEPBOM
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y4acTKe (70 pyubst) He M3MEHUTCSI, ¥ TOTOMY BBITOTHO
HabHMpaTh BOAY B TOM e caMoM MecTe. Takum o6pazoM,
9TOOB! HATH HAWITYYIIMi BapHaHT, HY>XHO IOCTPOUTDH
Touky A’, CHUMMETPHYHYI0O A OTHOCHTEJILHO MPSIMOii
(pyubst), ¥ B3sITh TOUKy rnepeceucHust orpeska A'B ¢
pyubéM. <

348. Touku A u B Haxojsircst 110 O/IHY CTOPOHY OT
npsimoii . Touka A’ cummeTpuyna Touke A OTHOCH-
TespHo TpsiMoii [. Otpesok A’ B mepecekaer | B Touke
K, a Touka M JsiexuT Ha mpsiMoii [ U He coBHajact ¢
K. Jdoxaxwure, uto AK + KB < AM + MB.

> DTo Ta e camas 3ajada, HO 0e3 «OKHBJISDKA»
0 pyube, Typucrtax u np. COOTBETCTBEHHO WM3JIOXKUM U
petiierune. [TockosbKy | BIIsSIETCS] cepe/IMHHBIM MepIieH-
nukyssipom k AA’, a touku K u M Ha HEM Jiexart, TO
AK = AK u AM = A'M. Tlo HepaBeHCTBY Tpe-
yrosibiuka (A’MB) umeem

A'M + MB> A'B=A'K + KB,
M 3aMEHsIsl CIIaraeMble Ha PaBHBIE, MOJYYaeM
AM + MB > AK + KB,

4yTo U TpC6OBaJIOCL JoKazaTh. <

OTa 3a7a4a MOKa3bIBAaeT, YTO MyThb CBETa, IPU KOTOPOM
YroJl NMaJIeHUsI PaBeH YIJIy OTPAKCHMsI, SIBJSIETCSI KpaTdaii-
myM. MHorma roBopsiT, YTO CBET «BBIOMpPAeT KpaTdailivii
MyTb» U3 TOYKH B TOYKY. DTO 3BYyUMT IJIyNIO — BO-TIEPBBIX,
KOIJja Jiyd CBETa OTPaXKaercsi, OH e He 3HAeT, B KaKylo
TOYKY OH MOMAJET, BO-BTOPBIX, YTO OH, YEJIOBEK, UTO JIH,
4yTOOBI BHIOMpaTh? TeM He MeHee B (pU3MKE STOT IPHUHIMI
“MeET OOJIbIION CMbICJI, TOJIBKO BMECTO «KpaTJyaniumiiy Ha/l10
TOBOPHTH «OBICTPENIINITY — ¥ TOIJa U3 HEr0 MO>KHO BbIBE-
CTU 3aKOHBI TIPeJIOMJIeHNUsT (KaK MEHsIeTCs] HallpaBJIeHHE JTyva,
KOI/Ja M3 OJHOW CPE/ibl, CKOKEM, BO3/yXa, JIy4d HEPEXOIUT B
JPYTYIO, CKaXXeM, BOJY).

3aKOH «yrosI MaJeHus] paBeH YIJIy OTPaXKEHUs» IpHUMe-
HUMM HE TOJIBKO K JIy4aM CBETa, HO U K OMJIbSIP/HBIM 11apam (B
TIepBOM NPHOJIMKEHNHN: BpAllleHNe I1apa BHOCUT TIONPABKH).
[osTOMy B pyKOBOJACTBaX IO OMJIbSIPAY YHOMHHAIOT CHMMeE-
Tpuio: «UTOOBI ONpeieMTh TOUKY, B KOTOPOU IIap JOJDKEH
YAAPUTHCSI 0 GOPT, HYXKHO CHAYasIa Haiitu Touky X', 3epKasib-
HO OTpasuB N0JIOXeHHe 1apa X 0T 60pTa, Yepe3 KOTOPBIi Bbl
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OysieTe OUTD, @ 3aTeM U3 TOUKU X' MPOBECTH JIMHUIO /10 JTy3Hl,
B KOTOpYIO LIAp JOJDKEH MomacTb. Bl mosyunte Touky Y, B
KOTOPYIO JIOJDKEH YJIAPUTBCS AP, YTOObI MONACTb B JIy3y»! .
Jlpyroii coBEeT TOXe WCIOJIb3YeT CUMMETPHIO, HO OTpakaTh
HY>KHO JTy3y, a He Iap: «/I71s1 oTpaboTKM yfapoB C OTpaske-
HHUEM OT 0OpTa MOXHO HCIIOJIb30BAaTh BOOOPAXEHUE, B KOTO-
POM IPUCTABUTH BILUIOTHYIO K JUTMHHOMY GOpPTY CTOJIa ,,CTOJ-
(panToM*. OH J0JDKEH OBITH 3€PKaJbHbIM OTPAKEHUEM Ha-
CTOSIIIETO CTOJIA. A Temeph ONpeeTe Ha ,,cTosIe-(hanTome"
BOOOpaXkaeMylo JTy3y, B KOTOPYIO BbI XOTUTE MOJIOXKHUTS IIap,
npuiiesibTech B Hee U Geiite. CaMoe yauMBUTESIBHOE, YTO pe-
QJIBHBII 1IAP OTPA3UTCST OT OOPTA M TIOMAET B PEAJILHYIO JIy3y

HATpPOTHBY?.

349. Ilpsmble / u m nepecekaorcst B Touke O.
[Tpou3BOJIbHYIO TOUKY A OTPasHJIM CUMMETPUYHO OTHO-
CHTEJIBHO TPsIMOit [, mosyunmyt Touky A’. 3aTeM TOuky
A’ 0TpasMJIM CUMMETPUYHO OTHOCHUTEJIHHO TIPSIMOM 11,
nonyus Touky A”. Ilokakute, uto yron AOA” ue
3aBHCHUT OT BHIOOPA TOYKH A U PaBeH Y/IBOCHHOMY yIiTy
Mex/y npsMbiMa [ 1 m.

> Yroa AOA” pasOuBactcs Ha 4eTBIpE YacTH, B
KOTOpPbIX €CTb JIBE Hapbl PaBHbIX yacreil. OcrasJsist OT
KaJTOM Maphl 1O OTHON YaCTH, TMOJIyYaeM KaK pa3 yroJ
Mexay [ u m. <

WHoraa yTBep)KACHUE NPEIbIAYLICH 3a/1a4i BHIPAXKAIOT
CJIOBaMHU: KOMIIO3UIIMSA JBYX OCEBBIX CI/HVIMCTPI/Iﬁ C mnepece-
KalOIKUMHUCS OCAMU — IMOBOPOT HA YJABOCHHBIA YI'OJI MEXKAY
OCsIMU.

Emé HeckoJIbKO 3a1a4

350. Kak mocTpouTh TOUKY, CUMMETPUYHYIO JaH-
HOI, TOJIb3YSICh TOJIBKO LIUPKYJIEM (HO He JIMHEHKO)?
(TTpoBe/MTE HECKOJIBKO OKPYXXHOCTEH C IIEHTpaMu Ha
OCH CHMMETPHH, [POXO/SILUX Yepe3 J[AHHYI0 TOUKY.)

351. Hauunarommii maxmaruct bopsi, y3Has npasu-
Jla WTPbI, TyMaeT: UTpasi YEPHBIMHU, S MOTY OTBEYaTh

IT. 1. Mucyna. Cripapounuk oumbsipaucta. M. : ACT, 2004,

2Pekomenanuu ¢ caiita http://www.billiardpool.ru/. Ha-
JieeMcsl, YTO TaKoe TIOBeJeHNe 1ilapa Bac (B OTJIMYME OT aBTOPOB pe-
KOMEH/IALMKM) HE OCODEHHO Y/UBJISET.
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CPMMETFRUHC X0 LAM IECTRRHEKA, b 10128 38Re1 ML
He npckipak . E udm (H He wpan?

352, EciaH 1e nefel 3e[KAICM b NECLHEMEBIE Jl&-
HyKE pyky. Kakyk pyky o HeMer Banle ¢ 1pas edbe?

F chasy © epkanamy qacet 394 v ool Beonpe e e -
MeMYy IE[KANG MERME) MEeCiaMy IR e ¥ JIEHCE, b ke Me-
kel Meciamy Bepx ko rk3? Eonpoc mmnsav Cesc Evare,
FCOMENRIKY B2 REIC CIMEIK IR NCKAINBAK 1, M1C € F, MOKKC
ekaziik, ooy — dem Conmne NEC 3¢ AyMacik,
1EM MEFRIE 1K Fa ke, e cnpanvracies. (Meaymathe np
e Pd gteyie. Tak Ny 3, ey NeMk B3 MCN Yy 3epRana?
wie okatana €m o kd Ny aeMy kamfana? Mowmec yicderk
CNEBE «MEFAC) NEARCE ¥ NERt €9, OKASHR, M1t «UHFKCEFE B
MECCIFAFCIRE, FAVIYHIIVM ¢ E A% M O BMEIAN IEE C1¢ SIe-
16 NEFed SepKANCM Yent ReKa ¢ et (1 FRKER FEM, Ot BMellael
CAFY €16 EYKY €N EKCFFEM AEY1E T, KO a1 da crake B
FEIC SR, B OMEM WE 1y R NfCCE.)

353, Yi¢ ensne Ha ek parapader?

354, .apsiBE Trie sadag ard ey

355, Kuxve v3 pycokex OyKB PMEK1 (C CPMMe-
1r? (hBer 3a8rer (1 G, Bfm 1k C1[C YHBe
GyKRBL FJIF NfCNBPCHBIE, b KaK bx Wbear . Hanpemer,
Oykra A ceMMer [ruHa, 2 Oykra J1 — Her.)

A56. ] us kakyx Bykr pycekond andarimia crmme-
1[FUHBIX HEl K [YCCK(M, HO ec1 B a1 vHekom andia-
Br1e?

A57. Kakve 1feyi0i HEKP PMeK 1 (e chMMer[ri?
Ciee 1l KO (eeb chMMerfrk Mo er Bbll y 1feyIca He-
Kka?

358, ke ke teeb cvMMerfry Meser Be y Ye-
1hiféxy1ca Hyka?

359, Fninykiibld nsitbyics HYK PMeer (e chMMe-
IERb. Jokad vie, MIC CHE NEOXCLET Yefes (LHY b3
erd BepuvH. (TEV chMMeTErE BEEIHBL Nefexd 151 B
HeT Lk L)

360. Miuemy cuefesv y HeKO1{Fhix MANLVH ClEL k-
HI1 HOIC HHIHAMEHP S HALNbe  Jedlak 1 3efkan He b?

361. F cucel kHE 3 ke €3aHrMaten Hasi frivkas 3a-
Meusdiesl Holb e nyasiprzanop Haykr A K. Nepen man
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(18821942, yMmer 1 101 ta B GuckasHeM JleHy Hipa-
Le) nrier: ¢Okazhiae osl, Y1 b ¢ GbIKH BeHHBIM 3ef-
KM He Hee YMeK 1 MO 3 Ha1 e, CILL b PHICM,
Senas xC[Cn (cBerbr el R 3efkaile, crans JlaMm-
ny no3udu cefis, WicBbl LCcBe1kT CcBOE C1paY eHpe",
BMectd 101, Yi¢fnl cenervr camex cefis! MHuOve
S eHIUFHBL MO 1Y HAK 1 PMeHHO 12KeM ¢ Bpazoms. M-
renabre 301 cnbli. Yerd He yugn Axen Her oponey,
KEF1PKYS MfeKfacHhlx pam?

362. Ha daraarpader (erenannc b H. Kabzepom n
aconagke Plercka v IOMellBHHCE kM B BEKEIELbE)
b3 Opay 8H Kpokd L pal (Caiman yaes e) v ent C1pay e-
Hre B Boze. Tle 31ec KEOKOLVAL, 4 11e C1pas eHve?
Mo kaKkeMy WEPRHEKY BBl 3¢ Cnpesenvie? (3rec Boe-
npev3Re 80 vl kyeok porcrpadrr, ¥ CH MO Gbn
leferEfHYy1.)

363. E pemedrvr 3aiaur 343 uponylieH einyuak,
K118 C1peack AB nagaiutened cev crmMmerprr. Kak
Hy» HO faccy¥ rd1 R 31¢M cilydae?

364. ] B NpsMBIx K cee, Nlefecekasie , fensh Jlee
Hi Yethlfe Yac1k — R4 (CIPhl Yild b LB 1YMbDx.
Typrer MCetaneil NaNaIKy B CLHOE v3 vaerel, yMek -
WEx BeL CCrpOr yua. OH xoder Boibib W0 cuefesy

1(7



CHavyajla Ha OJIHO III0cce, MOTOM Ha JIPyroe, a MoToM
BepHYThCS B Manatky. Kak emy uartu, 4ToObl myTh ObIT
KaK MOXXHO Kopoue? A 4To OyJeT, €C/M OH IOCTaBUJI
NajaTky BHYTpPH TYIOIO yrja?

365. Touku A u B HaxojsITCsl 110 pasHble CTOPO-
Hbl oT npsivoit /. Kak naiitu Ha npsimoit [ Touky K,
Juist koropoit paccrosiiust AK n BK orimuatorest kak
MO>XHO MEHbIIIE? KaK MOXKHO 0O0JIblie?

366. MoxeT Ju (purypa MMeTb POBHO MSITh OCeit
CUMMETpUU?

367. MoxeTt a1 ¢urypa UMeTb pOBHO JIB€ OCH CUM-
METpPUM, HapajulesbHble IPYyT JIpyry?

368. boBatoT Jm Apyrue yribsl (Kpome MpsIMOro),
KOTOpBIE 00JaJal0T OMHMCAHHBIM B 3ajaue 346 CBO-
CTBOM: BOIIEJIINI B HUX JIy4 MOCJIE€ HECKOJBKHUX OTpa-
KEHW 00s13aTeJTbHO BBIXOJUT B HAIPaBJICHWM, Tapai-
JICJIBHOM HCXOJHOMY?

369. Jlyu Bxomut B yroJ B 13° ¢ 3epKaJIbHBIMU CTEH-
KaMU U JaJlee OTPaKaeTcs OT HUX II0 3aKOHY OTpaxe-
HUsl. MOXET JIM OH TaM 3acTpsiThb (OTPaXKaTbCsl OECKO-
HEUHO MHOT'0 pa3, TaK u He Bhliizs1)? Ecim HeT, To kKakoe
MaKCUMAJIbHOE UMCJIO OTPAXKEHUI BO3MOXKHO?

370. Ilpsivble | 1 m mapannensusl. Touky A oTpa-
3UJIM CUMMETPUYHO OTHOCUTEJIBHO NIPSIMOM [, MOJTyuuB
Touky A’. 3arem Touky A’ OTpPA3MIIM CUMMETPHYHO OT-
HOCHTEJIBHO TPsIMOiT m, mosry4uB Touky A”. [Jokaxu-
Te, UTO paccrosiHue Mexay roukamu A u A” He 3aBucut
oT BblOOpa Touku A (B YaCTHOCTH, HE 3aBUCUT OT TOI'O,
C KaKo#l CTOPOHBI OT IIPSIMBIX OHA JIEXKNT).

371. Jlyu cBera majaeT Ha npsimyio B Touke O ¥ 0T-
paxaeTcs OT He€ 110 3aKOHY yToJI ITaJICHUSI PaBEH YTy
oTpakeHus1». Ha Kakoil yros noBepHETCST OTPaKEHHBIH
JIy4, €CJIM NPSIMYIO TIOBEPHYTh Ha yroJ a?

372. [IBoe 1o oyepeay CTaBsIT CJIOHOB OHOTO LIBETA
HA 1IAXMATHYIO J0CKY. TOT, KTO NOCTaBUT CJIOHA MO/
0ol yXe CTOSBIIMX Ha JIOCKE CJIOHOB, IPOMIPBIBACT.
Ipunymaiite, Kak HaJlo UTPaTh BTOPOMY MI'POKY, YTOOBI
rapaHTUPOBAHHO BBIMIPaTh. (JTa 33/1aua He CIIyYailHO
Homasia B pasjiel 00 0CeBOil CUMMETPUH. )
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373. Ha m10CKOCTA HApUCOBAHBI TPU TOUKU, SIBJISI-
IOIMECs] BEPIIMHAMU TPEYroJIbHUKA. [7ie MOXKHO mocTa-
BUTh YETBEPTYIO TOUKY, YTOObI MOJy4yMBLIAsICS PUTY-
pa uMena ocb cummeTpun? (BapuaHToB nosioxxeHus ye-
TBEPTOI TOUKM MOXKET ObITh HECKOJIBKO; ITO 3aBUCHUT OT
PAacII0JIOKEHMSI UCXO/IHbIX TOYEK, TAK 4YTO HAJ0 Pa3Ou-
paTh HECKOJIKO CITy4aeB.)
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20. llenTpajibHasi CHMMeETpHS

Touku A u A’ Ha3bIBAIOT CUMMEMPUUHBIMU OM-
HocumenvHo mouku (O (KOTOPYIO HasbIBAIOT YeH-
mpom cummempuu), eciu O SBISETCS CepeMHOM
orpeska AA'.

374. aubt Touka A u tientp cummerpuu O. Kak
HOCTPOUTDH TOUKY A’, CUMMETPUUHYIO A OTHOCHTEJBHO
O, ¢ NOMOMILIO LUPKYJISL U JIMHEHKN?

> Iposecru 1o Jsimneiike npsimyto yepes A u O, a
3aTeM HUPKYJIEM OTJIOXUTh OTPE30K, paBublii AQ, Mo
apyryio cropony ot O. <

375. Ha pucynke Obuid u300paxkeHsl Toukn A u A’,
LIEHTPAJIbHO-CUMMETPUYHBIE JIPYT APYTY OTHOCHUTEIHHO
toukn O. 3arem Touky O crépim, a Touku A u A’
octanuch. Kak BoccTaHOBUTH MostokeHue Toukn O?

> [MocTpouth cepeanHy otpeska AA'. <

[TpyMeHsisi LEHTPAJIbHYIO CUMMETPUIO KO BCEM
TOYKaM (UTYPhI, MBI MTOJYYaEM UEHMPATbHO-CUMME-
mpuunyio et ¢purypy. Ecim ona coBmajsaer ¢ mucxos-
HOH, TO TOBOPAT, 4TO (GUIypa uMeem yeHmp Cum-
mempuu.

376. Hammmre nevarnsivu OykBamu cjioso [EO-
METPWA, a 3atem HapucyiiTe cCMMMETpUYHYIO (DUTYPY
(OTHOCHTEJIBHO KaKOH-JIMOO TOYKH).

D> CM. pUCYHOK. <I

LleHTpaJbHyI0O CHMMETPUIO MOXHO OITHCaTh Kak
1noBopoT Ha 180° OTHOCUTENIBHO 1IEHTPAa CUMMETPHHU:
orpeszok OA noBopaumBaercst Ha 180° u npeBpatia-
ercsa B OA'.

377. [okaxure, YTO LIEHTPaJbHAsI CUMMETPHUSI HE
MEHSET PaCCTOAHUIA: ec/in Toukn A’ u B’ cuMMeTpryHbI
ToukaM A u B oTHOCUTEsbHO TOuKM O, TO PaCCTOSIHUS
AB u A’'B’ pasubi.

D> Kak u ¢ oceBoil cMMMeTpHeii, STO He BbBI3bIBA-
€T COMHEHUS: TpU MOBOpoTe OymMaru BOKpyr Touku O
PACCTOSIHUSI HE MEHSIIOTCSI, a OTpe3ok AB mepexoaut
B A’B’. Ho MOXHO JIOKa3aTh 3T0 M C IIOMOILIbIO HPH-
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3HaKa PaBEHCTBA TPEYTOJBHUKOB: TpeyroJbuukn AOB
u A’OB’ pasubl mo nBym cropoHam (OA = OA',
OB = OB’) u yriy Mex 1y HUMHU (BepPTHUKAJIbHBIC YIJIbI
PaBHbBI). <

Kak u B ciydae c oceBoil cuMMeTpueil, U3 coxpa-
HEHUsSI PacCTOSIHUI ClleyeT COXpaHEeHWe YTJIOB: B Tpe-
YTOJbHUKAX, PABHBIX IO TPEM CTOPOHAM, PAaBHBI U YI-
JIBL.

378. Y xakux OyKB pPycCKOro andaBuUTa ecTb LIEHTP
CUMMETpUU?

379. lokaxure, 4TO NnapajulejorpaMm BCerjaa uMe-
eT IIEHTP CUMMETPHH.

> B camom AeJIC, TharoHaiv rapajuiejiorpamma ae-
JISITCSL TIOIIOJIAaM TOYKOM NEPECCUCHMS, 3HAYUT, KarK/aasi
€ro BEPIIMHA NEPEXOAUT B MPOTHUBOIIOJIOXKHYIO. <]

380. Touky A 1nojBepriu EeHTPAJIbHON CUMMETPUU
¢ uentpoM B Touke O, mosyumiach Touka A’. 3atem
TOUKy A’ HO/BEPIVIM [EHTPAILHON CUMMETPUH C LICH-
TpoM B 1pyroit touke O, nosyunsiack touka A”. Hait-
aute paccrosiiue mexxny A u A”, ecmu paccrosiHue
mMexxay O u O paBho a.

> Paccrosinne meskay O u O' BaBoe MeHbliie pac-
crosiiust Mexay A u A’, tak kak OO’ sBisiercst cpeji-
Heit sHueit TpeyroJbauka AA’A”. Otser: 2a. <

WHorga neHTpasbHasi CAMMETPHSI IIOMOT'aeT B pelle-
HMU 337124 HA MOCTPOEHUE (JaXKe €CJIM B YCJIOBUU U HE
YIIOMHMHAETCS]) :

381. Jlau tpeyrosibiuk ABC u touka O BHyTpH He-
ro. [locrpoiire oTpe3ok ¢ cepeanHoit B Touke O, KOHLbI
KOTOPOr'o JiexaT Ha rpaunuie tpeyrosibiuka ABC. Ka-
KO€ MaKCHMAJIbHOE KOJIMUECTBO PEICHMUI MOXKET UMETh
STa 3aja4a’?

D> Ham Hajio Haiiti Touky X Ha rpaHuile TPEyroJib-
HUKa, [JIsI KOTOPOW CUMMETpUYHas €l (OTHOCUTEJIbHO
O) Touka X’ TakxKe OKa3bIBAETCS HA TPAHUIIE TPEYTOJIb-
HHKA.

Hust sToro crnpocuMm cedsi: a rze BOOOIIE MOXET
Obith X', cumMMerpuuHasi Touke X Ha IPaHULE Tpe-
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TISITHO

yroapurka ABC? B Takoit ¢hoopMe OTBET siceH: Ha rpa-
Huile cummerpudHoro tpeyrosbhuka A'B'C’ (touku
A’, B', C' cummerpuunbl Toukam A, B, C oTHCHTEb-
HOo Toukd (). 3HAUWUT, HY>KHO HOCTPOUTH DTOT CHUM-
METPHUYHBIA TPEYTOJILHUK 1 B3sITh B KauectBe X' ozHy
M3 TOYCK €ro MEPECceUeHMsl C MCXO/AHBbIM. Takux TOuek
HepecevyeHrss MaKCIMyM 6, OHU TPYIIHUPYIOTCS B TpH
Hapsbl, 3HAYNT, 33/]a4a MOXET UMETh MAaKCUMyM TpH pe-
meHust. <

Emé HeckoJIbKO 3a1a4

382. Kakoe 110J1€ CUMMETPUYHO 1OJI0 €2 OTHOCU-
TEJILHO IIeHTpa LIaXMaTHOM! JOCKU?

383. Ha mjiockoCcT HapUCOBaHbI TPU TOYKH, SIBJISI-
IolMeCs] BEPIIMHAMU TPEYToJIbHUKA. [7ie MOKHO mocTa-
BUTbh YETBEPTYIO TOUKY, YTOOBI MOJyuMBLIAsICS (PUTY-
pa uMeJia LIEHTP CUMMETPUM? YKaXXUTEe BCE BapUAHTHI.
CkoJibKO HX?

384. 3akoHunTe npeasiokeHue: «YTodbl JOCTPOUTH
TPEYTOJIHUK /10 MapajuieiorpaMma, HaJo T00aBUTb K
HEMY TPEYTrOJIbHUK, CHMMETPUYHBII OTHOCUTEJILHO. .. .

385. MoxeT J1x BbILYKJIbIA [SITUYTOJIbHUK (BCE YI-
JIbl MEHbIIIE PA3BEPHYTOr0) UMETh LIGHTP CUMMETPUU?

386. ®axkok MMeeT MOKA3aHHYI0 Ha PUCYHKE (op-
My M BEHIACTCSI HA TBO3JWK 32 CEPEAMHY MPUBSI3AHHOMN
K HEMY BEepEBKH; BEpPXHMII Kpail hiakka TOpU30OHTAICH.
Hapucyiite, B KaKylo 4acTh CTEHbI Hy>KHO BOMBATH T'BO3-
JK, 4TOObI (hJIAXKOK 3aKpbll NATHO Ha creHe. ([IsTHO
CUUTANUTE TOYKON.)

387. JIBoe UIpOKOB MO OYEpEIU KJaayT OIUHAKO-
Bble MOHETBI Ha MPSIMOYTOJIbHBINA cTos. Kacatbes yxe
JISKAIMX MOHET WM CABUTATh X HEJb3s. KTo He Mo-
KET TIOJIOKUTh MOHETy (Tak, 4YTOObI OHAa He ymnaja
co croJjia), TpowrpeBaeT. Kak fosmkeH wrpath mep-
Bblii WUI'POK, UYTOObl TApaHTUPOBATh Ce0E BBHIMTPHIII?
(BHavasie OH TOJDKEH TOJIOKUTH MOHETY TOYHO B LIEHTP
CTOJIa, Jajiee CM. HAa3BaHUE pasiesia.)
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388. Pa3zopBém 00OpPOTHYIO CTOPOHY KOHBEpTa U
Pa3BEPHEM €ro Ha IIOCKOCTD, TOJIyYHUTCs (PUIypa C He-
POBHBIMHU KpasiMé. [IokakuTe, 4TO KONUSAMU Takoi (u-
T'YPbl MOXHO 3aMOCTUTD IJIOCKOCTb.

KoY
KYAA
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21. Y1jsl B OKPY>KHOCTH

Ecnn paspes3aTh OKPY>XHOCTh B KaKHMX-TO JBYX
Toukax A M B, To ona pacnanércs Ha 1Be dyeu. U
Ty, ¥ IPYTYIO Ha3bIBAIOT «1yra AB» (eciii U3 KOHTeK-
CTa He SICHO, Kakasl U3 JIByX JyI' UMeeTCsl B BULY, TO
BbIOUpaloT Touky C Ha ayre u roBopst «ayra ACB»).

CoejHsisi IEHTP OKPYXXHOCTH C KOHLIAMHU JIyI'H,
TIOJTY9aeM YeHMPAanbHblil Y207, el COOTBETCTBYIONIMIA.
BesmumHy 3TOrO0 yrila Ha3bBaOT 8enuyuHoll dyeu. Be-
JuunHa Ayru (Kak M BEJIWYMHA COOTBETCTBYIONIETO
yIy1a) U3MEpSIETCsl B Ipajycax.

Bostee TOUHO GBITTIO OB TOBOPUTH KYTJIOBasI BEJINIH-
Ha JIyTU», MOCKOJIbKY AyTa JaHHOW BEJUYMHBI MOXET
ObITh U B MAJICHBKOW, M B OOJIBIION OKPY>KHOCTH, W
HOpPMAJIbHBII YesIOBEeK (HE MaTeMaTWK) BPSII JIM CKa-
KET, YTO ITU JIyTM «OJHON BEJIMUMHBI».

PaccmoTpum Be jayru, Ha Kotopbie Touku A u B pas-
OUBAIOT OKPY>KHOCTb. [lBa COOTBETCTBYIOIIMX LIEHTPAJIbHBIX
yIjia B CyMMe COCTaBJIsIOT 360°, Tak 4TO HaM HY>XHBI YTJIBI,
00siblie pa3BEPHYTOro (cM. obCyxkaeHue Ha c. 12). M30e-
5KaTb 3TOrO MOYHO, U3MEHUB (DOPMYJIUPOBKU: BEJIMYUHY JTy-
TH, OOJIbILIEH TTOJTyOKPYKHOCTH, MOYKHO ONPEIeSUTh Kak 360°
MUHYC LIEHTPAJIbHBINA yroJI IPYroi JyTru.

OTMeTuM ciieflyloliee CBOACTBO YT, KOTOPOE Cpasy
xe cielyer u3 onpezesienus: ecsm ayra ACB paszduta
Toukoit C Ha 1Be ayrtu AC u CB, To BesqmuMHA JyTU
ACB pasna cymme Besmmuun ayr AC u CB.

(B camom jiesie, COOTBETCTBYIONIMIA IEHTPAJIbHBII
YroJl TOXKE Pa30MBAeTCsl HA 1BE YACTH.)

389. [lokaxkute, 4TO €CJIU JBE JYT'M OJHON OKPYX-
HOCTH MMEIOT PaBHbIC BEJIMYMHBI, TO CTSATUBAIONIAE UX
XOp/Ibl PaBHBI.

> CoeMHUB KOHIIBI XOP/I C IIEHTPOM OKPY>HOCTH,
MOJIyYMM J[BA TPEYTOJIbHUKA, KOTOPBIE PAaBHBI 1O JIBYM
CTOpOHaM (pajrycaM) W yrily MexXIy HUMH. <]

(To ke camoe MOXHO CKa3aTb W MPO JBE AyTU Ofi-
HOW BEJIMYMHBI B JIBYX OKPY>KHOCTSIX PaBHBIX pPajdy-
COB.)
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MO>HO JIM CKa3aTh, YTO BEPHO 0OpaTHOE: €CJIN paB-
HBI XOPJIbI, TO PaBHBI CTsrMBaiomue ux ayru? He co-
BCEM: OJTHA XOp/ia CTSATUBACT JIBE pasHbIC AyTd, TaK UTO
Ha/lo ObITH aKKypaTHee.

390. OKpy>KHOCTb Pa30UTa ISITbIO TOYKAMU HA IISITh
Iyr OJIMHAKOBOM BesuuuHbl. Haiijure BesimunMHy Ka-
SKJIOM U3 HUX.

>> Ha Bce nyru BMecte npuxoautcst 360°, mostomy
KaXJast M3 HAX paBHa 360°/5 = 72°. <

(Teopema o Biucanunom yrie) Ilycrs A, Bu C —
TOYKM OKpy>HOCTH ¢ 1eHTpoM O. Torma yron BAC
PaBeH MOJIOBMHE BeMuKHbl ayru BC, To ecTh mosio-
Bune yriia BOC.

Yrosi BAC HasbIBaIOT 6NUCAHHBIM YoM, ONu-
patowumcst Ha 0yey BC. Tora MOKHO cKaszaTth Tak:
BNUCAHHYLIL Y201 pageH NonoguHe 0y2u, Ha Komopyio
OH onupaemcsi.

391. BuiBeauTe U3 TEOPEMBI O BIIMCAHHOM YTJIE, UTO
BCE OTMEUCHHbIC HA PUCYHKE YIJIbl (OHMMPAIOLIMECs] HA
OJIHY U Ty K€ JIyTy) PaBHBL.

> Bce OHM PaBHBI IOJIOBUHE COOTBETCTBYIOLIETO
LEHTPAJILHOTO yIia. <

Kak J10Ka3bIBACTCs TEOpEMA O BIIMCAHHOM yFJ'IC? HJ'IH Ha-
yajia B CJIIYIOLIMX JIBYyX 3a/ayax pa30epéM YacTHbIC CJIydau
TEOPEMBI O BIIMCAHHOM YTJIC, KOI'/la O/IHa U3 CTOPOH TPEYTOJIb-
nuka ABC sBiisieTcst TMaMeTpoM OKpPY>KHOCTH.

392. Eciiu AB — puamerp okpyxuoctu, a C —
npousBosibHast €€ Touka, 1o yroa ACB — npsiMoil.
(a) BbiBepure 310 YTBEP)KICHUE U3 TEOPEMbI O BIIU-
CaHHOM yrJje. (0) JlokaxuTe ero, He CCbUIASICh Ha 3Ty
TEopeMy.

> (a) Yron ACB onupaeTcs Ha JyTy, COCTaBJIsIIO-
LIyI0 MOJIOBUHY OKPY>XHOCTH. COOTBETCTBYIOIINIA LIEH-
TPAJIbHBIN yroJs1 OyAeT pa3sBEPHYTHIM, W €r0 BEJMUYMHA
pasHa 180°. [To3TOMY BIIMCAHHBIN YI0J1, OMMPAIOLIUIACS
Ha 3Ty Jyry, paBeH nosioBuHe oT 180°, To ectb 90°.

(6) Coemunum Touky C C LEHTPOM OKPYKHOCTH
O (cepenmunoit quamerpa AB). Tlosyuarcst 1Ba paBHO-
6epennbix Tpeyrosibiuka AOC u COB. B paBhoGe-
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JIPEHHOM TPEYTOJIbHUKE YIJIbI TIPU OCHOBAaHWU PAaBHbI,
nostomy yron ACB (pasusiit ZACO 4 ZOCB) paBen
cymme yriioB A u B tpeyrosbhnka ABC. A eciu B
TPEYToJIbHUKE OJMH YIoJl paBeH CyMMe ABYX IpYIux,
TO OH HPsIMOi (TaK KaK CymMMa YIVIOB TPEYroJibHHKa
pasHa 180°). <

393. Eciu AB — nwaMeTp OKpY)XHOCTH C IeH-
TpoM B O, a C — TpOU3BOJIbHASI TOUKA OKPYXKHOCTH,
To yroji COB BuBoe Gosbiiie yriia CAB. (a) BoiBenu-
TE€ ITO YTBEPXK/JICHUE U3 TEOPEMbl O BIIMCAHHOM YIJIE.
(0) lokaxxute ero, He CChUIASICh HAa 3Ty TEOPEMY.

> (a) B camoMm jesie, COrIacHO 2TOi TeopeMe yroJl
/CAB pagen nosioBune Besinumnbl ayru BC, to ectb
[IOJIOBUHE COOTBETCTBYIOLIEI'O €l 1IEHTPAJbHOIO YIJia
COB.

(6) Tpeyrosbauk AOC — paBHOOEIPEHHbII, T10-
3TOMY YIJIbl IIPU €r0 OCHOBAHWU PABHBI. 3HAYWT, €roO
BHelnuit yroj COB (paBHblil cyMMe JIByX YIJIOB IIPU
OCHOBaHMM) B/IBOE 0OJIbllIe KAK/IOI0 U3 HUX. <

C Peums mpezpiyiyio 3aady, Mbl TEM CaMbIM JOKa3aJId
TEOPEMY O BIIMCAHHOM YIJIE /IS CJIy4asi, KOIr/Jja O/JHA U3 CTO-
POH 3TOTO yIJia sIBJIsIeTCsl MaMeTpoM. OKasbIBaeTCsl, OOMIMIA
A B cJlyuvail Jlerko CBOAUTCS K 3ToMy YacTHoMy. ITycts L CAD —
IPOU3BOJIbHBIA BIMCAHHBINA yroOJI.
IMpoBenéM uepes ero BeplIMHY AUaMeTp. DTOT AUAMETP
Pa3JeJIUT yroJl U COOTBETCTBYIOLIYIO €My AyIy Ha JIBE YacTH.
Kaxxnast w3 wacreit yrjia umeeT CBOEit CTOPOHOI auamerp, u
noToMy (Mo MpeJbIAylIeli 3a/jaue) paBHA MOJIOBUHE JyTH, Ha
KOTOPYIO ONMPAETCsl. 3HAUMT, ¥ BECh YTOJl PaBEH IIOJIOBUHE
[yr'd, Ha KOTOPYIO omnupaercsi. Teopema O BIIMCAHHOM YIJIE
JIOKa3aHa.
C BHMMaTEe IbHBIA UMTaTE b 3aMETUIT, BEPOSITHO, YTO MBI HE
' D pacemoTpesi Ci1yvai, Korja CTOPOHbI BIMCAHHOIO YIJIA JIe-
/ KaT 110 OJIHY CTOPOHY OT JIMAMETPa, MPOBEJEHHOTO YEPE3 €ro
A B BepumHy (CM. PUCYHOK). DTOT CJIydail pacCMaTpUBAETCS aHA-
JIOTUYHO, TOJIbKO HA/I0 HE CKJIA/IbIBATH YIJIbI, & BbIYMTATh:

!

ZCAD = ZCAB — /DAB = }/COB — 1 /DOB =
= 1(LCOB — ZDOB) = ; ZCOD.

— 2
394. MunyTHasi CTpeJiKa 4acoB JIBUXKETCSI 10 OK-

py>xHoctu uudeposnara. Ilayk cMoTpur Ha €€ KoHel,
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CUZi B HEKOTOPOIl TOUKe TOii 5ke OKpy>kHocTu. Ha ka-
KOl YToJ1 HOBOPAUMBAETCS. KOHELl CTPEJIKU 32 MUHYTY €
€ro TOYKU 3peHust?

D> 3a MUHYTY CTpEJIKa IIPOXOAUT Iyry B 360/60 =
= 6° rpaaycoB. BrmcanHbli yros, ommpalonmiicss Ha
9Ty nyry, paBeH 6/2 = 3°. [loaToMy c TOuKW 3pe-
HUSI TIayKa KOHEI CTPEJIKM cMelaeTcst Ha 3° B MUHYTY.
Jpyrumu cjioBaMu, paBHOMEPHOE JIBI)XECHUE TOUYKU IO
OKPY>KHOCTH OCTaETCsl PAaBHOMEPHBIM, €CJIM CMOTPETb
HE M3 TIEHTPa, 2 U3 KAaKOW-TO TOUKH OKPY>XKHOCTH, TOJTh-
KO YIJIOBasl CKOPOCTh B/IBOE MEHblIle. <

Teopemy O BHMCAHHOM YIJIe MOXHO €LIE MPOUJI-
JIIOCTPUPOBATh TAK: €CJIM Mbl XOTUM OT OJHOI'O KOHLIA
JJIMHHOT'O JIOMa IPOITH K APYroMy KOHIy U IPH 3TOM
BUJETb JIOM BCE BpeMsl II0J OJHUM YIVIOM, TO HY)XHO
ABUraThCsl 110 Iyre OKPYXHOCTU.

AxKypatHast (hOpMyJIMPOBKa TEOPEMBI O BIMCAHHOM YTJIe
TpeOyeT HEeKOTOPBIX yTOYHEeHUil. Bo-1epBbIX, MbI TOBOPHJIM O
«jyre BC», B TO BpeMsi KaK Takux Jyr /[BE, M HYXHO CKa-
3aTh, KaKylo M3 HUX B3sITh. VIMeeTcst B BUly Ta, KoTopasl Jie-
*UT BHYTpH yriia BAC (4TO COOTBETCTBYET MHTYMTUBHOMY
MOHUMAHHUIO CJIOB «OIMPATHCSI HA JIyTY»).

Bo-BTOpBIX, YTOOBI Hallla (POPMYJIMPOBKA OblJIa TPABUJIb-
HO#, HaJI0 paccMaTpuBath Iyrd, 6ospume 180°. DToro Mox-
HO M30€XaTh, HO TOrJa (POPMYJIMPOBKA TEOPEMBI O BIIMCAH-
HOM YTJIe CTAHOBHUTCSI OoJTee CIIOXHOM: ecniu 8nucaHHblil Y20
ocmputil, MO OH PaeH NONOBUHE y2ia MeHcOy paouycami,
a eciu mynoi, mo dononusiem e€ 0o 180°.

395. B uernipéxyronbauke ABCD nBa npoTHBOIIO-
JoxHplX yrna A u C npsmble. JJoKaKUTe, 4TO YroJ
CBD pasen yrity CAD.

> Jlnaronans BD pa3spe3aeT 4eThIPEXYTOJBHUK Ha
JIBa TIPSIMOYTOJIbHBIX TPEYToJIbHUKA. [locTpouM OKpyx-
HOCTh, Y KOTOPOIl 3Ta QMaroHajh OyJdeT JMaMeTpOM.
OTa OKPYXXHOCTb IPOMIET 4epe3 BEPLIMHBI YETHIPEX-
yroJbHUKA (BCIIOMHUM, YTO B TPSMOYTOJIBHOM Tpe-
YTOJIbHYIKE MEMaHa, TPOBeIEHHAS K TUITOTEHY3€e, PaBHA
e€ noJjioBuHe). OcCTa€rcsi NPUMEHUTh TEOPEMY O BIIM-
CaHHOM yrIJe. <
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396. BepimHBI paBHOCTOPOHHETO TPEYTOJIbHUKA Jie-
’KaT Ha OKPYXXHOCTH. JloKaKuTe, 4TO M3 JI0OOH TOUYKA
OKPY>KHOCTH OJIHa M3 CTOPOH TPEYTOJIbHUKA BUJHA IO
yraom 120°, a nBe apyrue — mop yriaom 60°.

> Bce yriibl paBHOCTOPOHHETO TPEYTOJIbHUKA PaB-
HBI 60°, TIOSTOMY JIyTH, Ha KOTOpbIE OHU ONUPAIOTCS,
paBubl 120°. Tloatomy yrist AMB u BMC wa pucynke
Takxke paBHbl 60°, a AMC pasen 120°. <

397. Ecim 1Be XOpbl OJHON OKPY>KHOCTU TapaJ-
JICJIBHBI, TO 3aKJIIOUEHHBIE MEKy HUMU YT PaBHBI IO
BEJINYMHE.

> CoennHuM MTPOTHUBONOJIOXKHBIE KOHIIBI XOPA OT-
PE3KOM, IIOJIYUUM JIBa PaBHBIX HAKPECT JIC)KAIIUX YyIJIa.
3Ha‘{I/IT, Ayl OKPY>XHOCTU, Ha KOTOPbIE OHU OIMPAIOT-
Csl, paBHbI. <

398. JlokaxkuTe, UTO €CJIM OKPY’KHOCTh MPOXOIUT
4epe3 BCE UETBIPE BEPIIMHbI TPANELIUU, TO OOKOBBIE CTO-
POHBI Tpanelny paBHBI (Tpamenysi paBHOOOYHAS).

> Ilo npeaplnymiein 3ajade Ayru, 3aKJII0YEHHbIE
MEX/ly OCHOBAHUSIMM Tpareuuu, pasHbl. ClieoBaTeIb-
HO (3a1aua 389), cTsruBaloue UX XOp/sl, TO €CTh 00-
KOBbI€ CTOPOHBI Tparneluy, paBHbL. <]

399. Bepumnbl yetbipéxyroyibuuka ABCD sexat
Ha OKPY>XHOCTH. JIoKauTe, 4yTo cyMMa JBYX €ro Ipo-
TUBOIOJIOKHBIX yIJiIoB (A u C, a takxke B u D) pasHa
180°.

> OTH IPOTHUBOIIOJIOKHBIE YIJIbI OIUPAIOTCS] HA B3a-
HMHO JIOIIOJIHATEJIbHBIE TyI'M, COCTABJISIIOIIAE BMECTE
LEJIYI0 OKPYXXHOCTh, TO €CThb 360°. 3Hauut, cymma
YIJIOB paBHA NosioBuHe oT 360°, To ecTh 180°.

400. Bepumnbl derbipéxyrosibiuka ABCD nexat
Ha okpyxHocru. [lposenenst juaronamu AC u BD.
YKaXuTe YeThIPe Maphbl PABHBIX YIJIOB, BEPIIMHBI KO-
TOPBIX JIEKAT HA OKPY>KHOCTH.

> CM. PUCYHOK, I/le OIMHAKOBO OOO3HAYEHbI PaB-
HBIE YIJIBI, ONHUpaloluecs Ha ooy ayry. <l
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401. Otpeskn AB n BC — mmameTphl IByX OKpPYX-
HOCTei1, TlepeceKaloluxcsl B IBYX TOUKaxX (OJHa M3 KO-
TopbIx B). JlokaxxuTe, 9To Apyrasl TOUKa [MepeceyeHHsl
Jiexut Ha npsimoit AC.

> [lycts D — npyras Touka mepecedyeHus. Yrod
BDA onmpaercst Ha JUaMETp OKPYXXHOCTH U MOTOMY
npsMOi. AHaJIOTUYHBIM obpazoM yron BDC — mps-
Moii. 3uauut, orpesku AD u DC cocraBisiior pasép-
HYTBIN yroJl, TO €CTh HPOJOJKAIOT APYT APYTra, TO eCTh
Touka D nexwut Ha npsmoii AC. <

402. Mbl BUjIe/M, YTO U3 JIIOOOM TOYKH OKPYXHO-
cTy e€ AMaMeTp BUJICH IO MPSIMbIM yIJioM. JlokaxkuTe,
YTO U3 TOUEK BHYTPU OKPYXKHOCTH OH BUJICH T1O]] TYTIBIM
YIJIOM, a M3 TOYEK BHE OKPY>KHOCTH — TIOJl OCTPBIM.

> [lycte AB — aumametp, a C — To4ka BHYTPH
okpyxHoctu. Jlokaxkem, uro yros ACB tynoii. Ilpo-
nospkuM AC 10 nepeceyeHus ¢ OKpY>KHOCTBIO B TOY-
ke D. Yron ADB 6yner npsmbim, a yron ACB 6y-
JIeT BHEIIHUM YIJIOM TPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
CMEXHBIM K €r0 OCTPOMY YUy, U TIOTOMY TYIIbIM.

Eciu sxxe C Jjiexxut BHE OKPY>KHOCTU 1 0Tpe3ok AC
HepeceKaeT OKpy>KHOCTb B Touke D, 10 yrost ADB 0y-
JeT MpsMbIM, a yros C GyaeT OCTPhIM YIJIOM MPsMO-
yroJjibHoro tpeyrosbiuka CDB.

MoxeT ciyunThbest, npaBa, uto AC He nepecekaer
OKPYXHOCTb BOBCE, HO TOI/Ia HA/I0 HOMEHSTh POJISIMU
Toukn A u B, paccMoTpeB TOUKY riepeceueHust oTpesKa
BC ¢ oxpyxHOCTBIO. <

403. JTokaxxure, 4TO YroJl MEX/y JBYMsl Il€peceKa-
ommmucst xopaamu AB u CD pasen nojiycymme iyt
BD u AC (3ak/1104€HHBIX BHYTPU JTOI'0 yIJla U BEPTU-
KaJILHOTO K HEMY).

D> O6o3HaunM depe3 O TOUKY IepecedeHHst XOpl.
[MpoBeném xopry AD. NnTepecyrouuii HAC YroJ siBiis-
ercst BHELHUM yrjioM TpeyrojbHuka AOD u noromy
paBeH CyMME JIByX HE CMEXHBIX C HUM YIJIOB 3TOTO
TpeyrosbHuKa. O0a 3THX yIJla — BIHCAHHBIE, OJJVH pa-
BeH noJiopuHe 1yru AC, a Ipyroil — TOJOBUHE TyTH
BD. «
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404. Yron 3 Mexy TPOI0JKEHUSIMH JIBYX Herlepe-
cekatonmxcst xopl AB u CD paBeH NoJIOBIHE Pa3sHOCTH
Besimuun jyr BD u AC.

> O6o3HaunM uepe3 O TOUKY MEPECCUCHUSI IMPO-
noykenuit xopa. Ilpoeeném xopay BC. B tpeyrodib-
uuke OBC cymma yria  u Bnucannoro yria ABC
paBHa BHeuHeMy yriy BCD, nostomy yroi [ paBeH
Pa3sHOCTU STUX [IBYX YIVIOB, TO €CTb IIOJYPa3HOCTH CO-
OTBETCTBYIOIIMX AyT. <

405. TIpsiMast iepecekaeT OKPYKHOCTh B TOYKax A
u B u jeaut kpyr Ha [Be 4acTu (HasblBaeMble cee-
Mmenmamu). PaccMOTpUM OIMH U3 HUX, OPAHMYEHHDIH
xopaoit AB u jyroit okpyxHocru. Teopema o BHucaH-
HOM YIJIe TOBOPUT, YTO M3 BCEX TOUYEK ITOH AYTU XOp-
Ja AB BujiHa 1OJ ONHUM U TeM e yrjioM. Jlokaxure,
YTO W3 BCEX BHYTPEHHHX TOUYEK cerMeHTa xoprma AB
BU/IHA 110/ OOJIbLIUM YIJIOM, a U3 TOYEK, JISKAIUX BHE
OKPY>HOCTU (HO C TOH K€ CTOPOHBI OT NPSIMOA) —
0] MEHBLIUM.

> JIa1st IpsIMOTO yIjia Mbl 3Ty 3a/1a4y YK€ peliaiiu,
u ceiffuac Mbl OyJeM JIEHCTBOBATH TEM K€ CIOCOOOM,
TOJILKO JlIsl KPATKOCTH CONUIEMCS Ha JIBE HPE/bILIIHIE
3amaun. Ham HyXHO 1oka3ath, uto yroa AOB 6omblie
TIOJIOBUHBI yru AB (nMeeTcst B BUy Iyra, Jiexanias ¢
JIPYToii CTOPOHBI OT MpsiMoii) . B camom 7este, no 3aaue
403 stot yros pasen nosycymme ayr AB u PQ Ha
PHCYHKe.

AHasiornuHbiM 00paszom, eciiv Touka O JISKUT BHE
cermMenTa, To yron AOB pasen nomypasnoctu 1yr AB
u PQ (3amavya 404) v IOTOMY MeHbIIIE TIOJIOBUHBI TyTH
AB. <

Ha camom J€JIC BOBMOYKHBI U JIpYTU€ CJIy4dal pacCIoOJIOXKe-
uust Toukn O BHE CerMeHTa, HO BO Beex ciiyvasix yron AOB
OKa3bIBACTCSI MCHBUIC ITOJIOBUHbI VIHTCpeCyIO].L[eI;I HaC nyru.
Hanpumep, B nokazaHHOM Ha pHcyHke cirydae yron AOB pa-
BeH moJiypasHoctd PQ v BepxHel u3 AByX Ayr ¢ KoHuamu A
u B, u ymenburaemoe (ayra PQ) menbiue ayru APQB.

406. anbt nBe Toukn A u B. Hapucyiire, rie Ha-
xozstcst Touku C, U3 KOTOPBIX 0TPe3ok AB BujieH noj
yriiom 30°.
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> Ilocrpoum npaBuibHblil TpeyrojbHuk ABC co
cTopoHoii AB m OKpyXHOCTh ¢ 1leHTpoM B Touke C,
npoxofsutyio depes Toukn A um B. [Jlyra AB oroit
OKPYXHOCTY BUJIHA U3 LEHTpa 1oz yrjoM 60°, u noro-
My U3 TOUYEK OKPY>KHOCTU (JISKALMX 110 TY K€ CTOPOHY
ot AB, uro u touka C) oTpe3oK BuJIeH 1oy yrjiom 30°.
To >xe OTHOCUTCS ¥ K CUMMETPUYHOI Jyre OKpY>KHO-
cTH 1o Apyryio cropony oT AB. Ilomydaem ¢urypy
U3 JIByX AYI OKPY>KHOCTEM, U3 JIIOOOH TOUKU KOTOPOM
orpesok AB Bujen noj yriom 30°. Kak nokasbiBaer
Hpeablaylasl 3a/ia4ya, U3 TOYEK BHYTPU ITOH (UIypbI
oTpe3ok AB BuieH nog OOJBLUIAM YIJIOM, a U3 TOYEK
BHE €€ — M0/l MEHbIINM. <

Ewmé HecKoJIbKO 3aaau

407. OKpy>KHOCTb pasj/ie/ieHa Ha ISITh PaBHbIX YT,
U COCE/THUE TOYKU JICJICHUS] COCAUHEHBI oTpesKamu. [lo-
KaXWTe, YTO B TIOJIyYCHHOM MSITUYTOJIbHUKE BCE CTOPO-
HBI 1 YTJI6I paBHBI. (Takve MHOTOYTOJTbHUKH Ha3bIBAIOT-
csl npasuibHbIMUL. )

408. Hapucyiite Ha NJIOCKOCTU HIECTh TOYEK TAKUM
00pa3oM, UTOOBI JIIOOble TPU U3 HUX ObUIM BepLIMHAMU
PaBHOOE/IPEHHOT0 TPeyrosbHuKa. (CM. IMpeblIyIyo
3a/1a4y. )

409. BepimHbl TPEYroOJbHUKA JIEKAT HA OKPY>KHO-
CTH, PaJiyC KOTOpOil paBeH OJHOH M3 CTOPOH Tpe-
yroJjibHUKa. KakuMm Mo)keT OBITb YroJl TpeyroJIbHHKa,
npoTuBoJiexaluii >roii cropone? (Ectb JBa BapuaHTa.)

410. [ans! 18e Toukn A u B. Hapucyiite, rne mo-
KeT HaXoJuTbcs Touka C, eciii M3BECTHO, UTO Tpe-
yrojibhk ABC 1psiMOyroJibHbliA (HO HEe CKA3aHO, KAKOM
VIMEHHO M3 €T0 YIJIOB TPSIMOiA).

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

412. Ha cTopoHaX BBINYKJIOTO YETBIPEXYTOJbHUKA
Kak Ha JMaMeTpaX MOCTPOEHBI OKPY>KHOCTU. Bce 4eTbl-
Pe OKPY>KHOCTH UMEIOT OOLIyI0 TOUKy. Jlokakure, 4To
JMArOHaJIM YETBIPEXYTOJIbHUAKA IEPIEHANKYJISIPHEL.
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413. Ha cropoHax BBINYKJIOTO YeTBIPEXYTOJbHUKA
KakK Ha JUaMeTpax IOCTPOEHBI KpyTrH. JloKaxkuTe, 4To
OHM IIOKPBIBAIOT Bech 4YeThIpEXyrobHuk. (Eci Touka
OCTAaHETCs HEMOKPBITOM, TO Ka)K/Jjasi CTOPOHA 4ETHIPEX-
yroJibHUKa Oy/IeT BUHA U3 HEE MO/ OCTPhIM YIJIOM. )

414. OKpyXHOCTb pas/ie/ieHa YETbIPpbMsI TOUKAMU
Ha uetbipe qyru. CepenHbl 3TUX JyT SIBJSIOTCSI BEep-
IIMHAMK 9eTHIPEXYTObHUKA. [lOKaXXWTe, YTO JTMaroHa-
JIM OTOTO YETHIPEXYTOJIbHUKA MEPIICH/IUKYJISPHBIL.

415. Jlan ocTpoyroJbHblii TpeyroibHuk. Kak ¢ no-
MOIIBIO LIUPKYJISL ¥ JIMHEHKN HAUTU TOYKY, U3 KOTOPOiA
BCE CTOPOHBI TPEYTOJIbHUKA BUAHBI 110/ yryiom 120°?

416. Ha cropoHax OCTpPOYroJIbHOTO TPEyTOJIbHHU-
ka ABC 1nocTpoeHbl paBHOCTOPOHHHE TPEYrOJbHUKU
AKB, BLC u CMA (BepuuHBl BCEX TPEYIOJIbHUKOB
TIEPEUHCIISIIOTCSl TI0 YacOBOi CTpEJIKe), M OKOJIO HUX
OTIMCAHBI OKPYXXHOCTH. (DTO 3HAYHT, YTO BEPIIUHBI Ka-
KJIOr0 M3 TPEX PAaBHOCTOPOHHUX TPEYrOJbHUKOB Jie-
AT Ha COOTBETCTBYIOLIEH OKpyxHocTH.) [lokaxwure,
YTO ITH TPU OKPYKHOCTH IPOXO/SIT YEPe3 OAHY TOU-
Ky. (CM. mpeapiaymiyio 3a1a4y. )

417. Ha cropoHax OCIpOyrOJIbHOI'O TPEylOJIbHU-
ka ABC ToCTpoeHbl PaBHOCTOPOHHHE TPEYTOJbHUKU
AKB, BLC u CMA (BepliiHbl BCEX TPEYTrOJILHUKOB
MIEPEYHCIISIIOTCS. IO YacoBoii cTpeike). [Tokaxute, 4To
orpesku AL, BM u CK npoxoisit yepes ojiHy TOYKY
U HepeceKaloTest B Helt 1ot yryilamu 60°.

418. JIBa nMpoXXeKTOpa PAaBHOMEPHO BPALIAIOTCS 110
YacoBOil CTpeJIKE C OJIMHAKOBOM CKOPOCTHIO: 32 CEKYH-
7y KaKIbld M3 HUX MoBopaunBaeTcst Ha 1°. [lo kakoii
TPaeKTOPHH JIBUXKETCSI TOUKA TIEPECEUEHUST JIydell ITuX
npoxekTopo? [OtBeT: [lo ayre okpy»HOCTH.]

419. B ocrpoyrosibiom Tpeyrodibhirike ABC 1ipo-
BeaeHsl BoicoTsl AK u BL, nepecekawouyecst B TOY-
ke O. Hdokaxwurte, uto (a) Touku A, B, K, L nexar
Ha ofHOW okpykHocTH; (6) Toukm O, K, L, C ne-
aT Ha ofiHO# okpyskHoctH; (B) yruisl BAK, BLK u
OCK pasubr; (1) CO npu NpoJO/DKEHUN TIEpeceKaeT
AB 1o npsiMbiM yriioM; (1) B OCTPOYTOJIBHOM Tpe-
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YTOJIBHAKE TPH BBICOTHI MPOXOAST Uepe3 OIHY TOUKY;
(e) B TPEyroJbHUKE, BEpUIMHAMI KOTOPOTO SIBIISIOTCS
OCHOBAHHSI BBICOT, CAMU OTH BBICOTHI CITyXaT OHCCEK-
Tpucamu; (€) mpsiMasi, COeUHSIIONIAsl CepPeUHBI OTPE3-
koB AB n OC, nepnennukyJisipna orpesky KL u nesr
€ro IoIMoJIaM.
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22. KacareJibHbIE

IMycrb A — rtouka okpyxHoctu, OA — Bejyuuit
B He€ paanyc. Bo3bMEM HA OKPY>KHOCTH JPYrylO TOUKY
B. Ecnn Benmunna nyru AB pasHa «, To yron OAB
paseH 90— & (IMOCKOJIbKY CyMMa YIJIOB B PaBHOOEIPEH-
Hom tpeyrosibiuke OAB pasna 180°). Korna nyra AB
YMEHBIIACTCS] U CTSTUBACTCS B TOUKY, YTOJI (¢ CTPEMUT-
cst k Hyso, yroil OAB craHOBUTCSI HPSIMBIM, a CEKY-
mast AB npeBpaiiaeTcs B KacaTesbHYI0, YTO TPUBOIUT
K TaKOMY OIpEJICJICHUIO:

KacamenvHoii k OKpY>KHOCTH Ha3bIBAIOT NPSIMYIO,
HPOBEAEHHYIO Yepe3 KaKylo-JTMOO TOYKY OKPYXHOCTH
(Ha3pIBAEMYIO MOUYKOU KACAHUS!) TIEPIEHUKYJISIDHO K
paauycy, HIpOBEJEHHOMY B TOYKY KaCaHUsI.

N3 cka3aHHOrO HaMM CIJIEIyeT, YTO KacaTeJibHasl
nMeeT eMHCTBEHHYIO TOUKY MEepeceUeHHsl C OKPY>XHO-
ctio. Eciii Ob1 vx ObUTO [IBe, KaK Ha pUCYyHKe (TOUKH A
u B), to B paBHOGeipeHHOM TpeyroJibhuke OAB yriibt
TIpU OCHOBAHUM ObLTH OBl OCTPBIMU, a HE TIPsMbIME. Ka-
caTeJIbHAs SIBJISIETCS €AMHCTBEHHOW IPSIMOWA, IPOXO/s-
Ieil yepes JaHHYIO TOUKY OKPY>KHOCTH M HE MMEIoIIeH
JPYTUX TIepeceueHunii ¢ okpykHocThio. (B ciemyromeit
3aa9e yTOUHSIETCS, T7ie Oy/leT BTopasl TOYKa Iepecede-
HUSI, €CJIU KACATEJIbHYIO OBEPHYTh Ha yrou f3.) [losro-
My BO MHOTMX Y4YeOHMKax KacaTeJIbHYIO K OKPY>XHOCTH
TaK W ONpPENENSIOT — KaK MpsMYIO, MMEIONIYIO OIHY
00IIYI0 TOYKY C OKPY>KHOCTBIO.

420. KacaTesbHYl0 K OKPY>KHOCTU IOBEPHYJIM Ha
yroJi 3 BOKpyr TOYKHM KacaHMsl, OTUYEI'0 OHA CTaJia CeKy-
meii. Haiiqure BeMuuHy Iy, KOTOPYIO OHA OTCEKaeT.

> Ilyctb OA — paauyc, NpOBEASHHBIA B TOUKY
kacanusi, AB — cekywas. KacareyibHas nepreH/MKy-
JisipHa pajmycy, nosromy yroi OAB mexiy paauy-
coM U cekyueil pasen 90° — (. Tpeyrosbauk OAB
PaBHOOE/IPEHHBIN, OATOMY BTOPOiM YToJl B HEM TaKXe
paBen 90° — B, a Tpetuit yroji (C BEpIIMHONI B IIeH-
Tpe okpyxHoctu) paBeH 2. Takum oOpaszom, HOBEP-
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HyTast Ha yroJ 3 KacaTeJibHasi OTCEKAET YTy BEJTMUMHBI
28. <
YTBepxKJCHUE MPEbIAYILEH 3aa4d MOXXHO chop-
MYJIMPOBATh TAK: YIOJI MEX/1y KacaTeJIbHOM U XOP/10i,
BBIXOJIANIEH U3 TOUKM KACaHWsI, PaBEH MMOJIOBUHE IyTH,
OTCEKAaEMOI1 XOP/I0it.

421. HapucoBaHa OKpPY>HOCTb, TPEYTOJIbHUK C BEp-
IIMHAMK Ha 9TOM OKPY>KHOCTH U TpsIMasi, Kacalouasicst
OKPY>KHOCTH B O/IHOH M3 BEepLIMH TPEyroJibHUKA. YKa-
KUTE HAa ITOM PUCYHKE JIBE Maphl PABHBIX YIJIOB.

> CM. pUCYHOK: 00a OTMEUYEHHBIX yIJIa PaBHBI I10-
JIOBMHE OTMEYEHHOH Jyrd. AHAJOTMYHO HAXOMUM ElE
O/IHYy Tapy PaBHBIX YTJIOB. <]

422. Tlpsimass kacaeTcsi OKpyXHOCTH. Jlokaxure,
YTO TOYKA KaCaHUsl — OJvpKailluasi K LEHTPY OKPYX-
HOCTH TOYKA MPSIMOM.

> OTa 3aJjadyy Mbl IO CYIIECTBY YK€ Ppellajn
(IepHeHMKYJISIp KOpoye HaKJIOHHOHM, 3ajadya 331 Ha
c. 96). <

423. JTokaxute, uro yroi BMA Mexy kacaTelib-
Hoit MB u cekyuieit MAC paBeH MOJIOBUHE Pa3HOCTU
ayr BC u AB.

>> B tpeyrosibHuke MBA yrosn M paBeH pasHOCTH
BHelHero yriia BAC (KoTOpblil eCTh MOJIOBHHA JIyTU
BC, Tak kax Ha He€ onmpaercs) u yriia MBA (xoto-
phbIii €CTh YIoJI MEXIy KacaTeIbHOM M XOPIOil U PaBeH
noJyioBuHe 1yru AB). <

Ora 3a/1a4a sIBJISIETCSI IPE/IEJIbHBIM CJiyyaeM 3a1auu 404,
€CJI YCJIOBHO CUUTaTh, YTO KacaTeJIbHasA €CThb CEKYylllas, repe-
CeKkaroniass OKpy>KHOCTb B JIBYX OECKOHEYHO OJIM3KUX TOUYKaX.

424. KacareJibHast K OKPYXHOCTH B TOYKe A U X0p-
na BC napannensusl. [lokaxute, uro ayru AB u AC
PABHBI.

> CoeJMHUM TOYKY KaCaHUsl C OJHUM U3 KOHLIOB
XOp/ibl, HampuMep, ¢ B. Torma BHYTpEeHHWE HakpecT
Jiexkaniye yribl (OTMEUEHHbIe Ha PUCYHKe) OYJyT paB-
Hbl. OfMH U3 HUX paBeH nosiopute ayru AC (kak BIu-
CaHHBIA YroJi, Ha He€ ONMPAIOLIMICS), a APYroil paBeH
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ToJIoBUHE TyTu AB (Kak yros Mexay KacaTedbHOW U
xopzoi). <

425. U3 Toukn A TpoBesieHBI JIBe KacaTeJbHbIE K
OKPY>KHOCTH. JIOKaXUTE, 4TO UX OTPE3KU OT TOUKH A
JIO TOYEK KACAHWSI PABHBbI.

> CoeqMHAM LIEHTP OKPY>KHOCTH C TOYKAaMHU Kaca-
Hus. [lomyunrest aBa MPSIMOYTOJILHBIX TPEYTrOJIbHUKA,
B KOTOPBIX I'MIOTEHY3a OOLIasi, a KaTeTbl paBHbl (Kak
paaycsl OKpy>kHOCTH). [lo3ToMy 1 Ipyrue KaTeTbl, TO
€CTb MHTEPECYIOIINE HAC OTPE3KHU, TOXKE PaBHBI. <

426. [Tana oxpy>HOCTbh 1 TOYka BHe He€. [IpoBenu-
T€e Yepe3 TOUKY KacaTeJIbHYIO K OKPY>XKHOCTH, II0JIL3YSICh
LIUPKYJIEM U JIMHEUKOIA.

INepBasi peaxiust JIOOOr0 HOPMAJILHOTO YEJIOBEKA: & LUP-
KyJ1b-TO 3aueM?! [Ipuioxkum JMHElKy Tak, 4ToObl OHA MPOXO-
JIWJ1a Yepes 3a7aHHYI0 TOYKY M KacaJach 3a/[aHHON OKPY>KHO-
CTH, — BOT U BCE!

Tem He MeHee Mbl OOSI3aHBI OTPAHMYMBATLCS Pa3pelEH-
HBIMU OIEPALUSIMU C LIUPKYJIEM U JIMHEHKOMN: MPSMYIO MOX-
HO NIPOBOAUTH YE€PE3 IBC YIKE INMOCTPOCHHBIC TOYKU, ITOITOMY
CHayYaJIa HaJo MOCTPOUTbh TOYKY KacaHus. [TokaxkeM, Kak 3To
cienath (Mbl IPUBEAEM JIBa pasHbIX CHOCO0a).

>> Ilepsblit cnocoO. IIpeanoJioxkum, 4ro mnpsimast
yXe IMOCTpOeHa, U COCAMHMM TouKy kacaHusi K c
ueHtpom okpyxHoct O. [losyuurcst npsiMOyroJibHbIit
tpeyronbank AOK (yron K mpsiMoii, Tak Kak paau-
yc, IPOBEJEHHDIN B TOUKY KacaHUSI, HEPHEHIUKYJISIpEH
KacaTeJIbHOI1). B 9ToM TpeyroJibHUKe HaM U3BECTHBI TU-
noteny3a AO u karer OK (3apaHee, JI0 MOCTPOEHUSI
KacaresibHOi). TIooTOMY MBI MOXKEM NMOCTPOUTHL B CTO-
POHKe TpeyrojbHuK, paBHbT AOK (cM. 3amauy 168,
c. 57), n TeM cambIM Haiiti paccrostare AK. OcTaér-
CsI TIPOBECTU OKPYXKHOCTh C LIEHTPOM B A U pajmycoMm
AK — oHa mepecedéT 3aJaHHYI0 OKPYXXHOCTb KaK pa3
B TOYKAaX KaCaHUSI.

Jpyroit crocod cocrour B CJEAYyIOLIEM: TaK Kak
Tpeyroibauk AKO npsiMoyroJibHbIA, To Touka K Je-
KUT Ha OKPY>XHOCTH, TIocTpoeHHoit Ha AQ Kak Ha Jna-
Mmerpe. Ocraérest nepeceub 3TY OKPYXKHOCTb C 3ajjaH-
HOI. <
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427. Nans! aBe Touku. [locTpoiite npsimyio, Ipoxo-
JSIIYI0 Yepes MepBYI0 TOUKY M OTCTOSIIYIO OT BTOPOi
TOYKM HA 33J]aHHOE PACCTOSIHUE.

D> OTa 3aja4ya MO CYLIECTBY sBJIsieTcsl nepedop-
MyJIMPOBKOH 3a/1a4yl O IIOCTPOEHUM KacaTeJIbHOU. Benp
CKa3aTb «TpsiMast | OTCTOUT U3 TOUKM A Ha paccTOsIHIE
r» — 9TO BCE PaBHO YTO CKa3aThb «IIpsiMast | KacaeTcs
OKDYXHOCTH C LEHTpoM B A paauyca r». <

428. JIBe mpsiMpble KacaloTCsl JABYX OKPYXHOCTeM
paBHOro pajaunyca. JlokaxuTe, 4To MpsIMbIE Mapaljie)ib-
HBl JIPYT JPYTYy U JIMHUM LIEHTPOB (TIPSIMOi, MPOXOJs-
Lieil yepes LEHTPbl OKPY>KHOCTE).

> JlokaxxeM, uTO OOIIast KacaTeJibHAS MapaJIICIbHA
JuHAM 1eHTpoB. CoeIMHMM LIEHTPBI C TOUKAMH Kaca-
Husl. [TonydyeHHble OTpe3ku OYAyT PaBHbI (Kak pajuycChl
PaBHBIX OKPYXHOCTEl) U NapasyiesibHbl (KaK HepHeH 1-
KYJISIpbl K OOLIEH KacaTesIbHOMN ). 3HAYUT, OHU SIBJISLIOTCSI
MPOTHUBOMOJIOXKHBIMIA CTOPOHAMY TapaJijiesiorpamMma (1
Jlaxke TIPSIMOYTOJIbHUKA), M JBE JPYTHe €ro CTOPOHBI
TOXe MapasuIesIbHBL. <

HaFJ’l}IZ[HI;Iﬂ CMBICJT PTOM 3a/la4: €CJI1 IIOCTaBUTH mea(b C
IJIOCKUM JHOM Ha KpYIJIbI€ KaTKM OIMHAKOBOI'O pajnyca, TO
oH OyzmeT crosT ropusoHTaabHO. (Tak fesaloT, Koraa Hajao
nepeaBuraTtb TSKETTBIE TIPpEAMETHI IO POBHOMY IIOJTY: 0CBODO-
JIMBLIMECS] C O/IHON CTOPOHBI KaTKU IO/IKJI/IbIBAIOT C JPYTOid. )

429. JlBe mapalisieJIbHbIe MPSMBIE KacaloTCs JIBYX
OKpYy>KHOCTeil. JIOKaXHTe, YTO paJlyChl OKPY>KHOCTEH
PaBHBI.

D> JlokaxxeM, 4TO paJjuyC OKPY>KHOCTH, Kacaromeii-
s JIByX TapajuIesIbHBIX MPSIMBIX, PaBeH MOJIOBUHE pac-
CTOSIHUSI MEX/y HUMH (ONPEAEsIeMOro, HAIIOMHUM,
KaK JUIMHA OOLIero nepneHaAuKyJispa). B camom nerne,
OTPE3KH, COETUHSIONINE IEHTP OKPY>KHOCTH C TOYKa-
MM KacaHMsI, IPOJIOJDKAIOT JPYT Apyra (Kak MepreH -
KYJISIpbl K TIApaJIJIeJIbHBIM TIPSIMBIM) U COSJIUHSIIOTCST B
001N NIEPIIEH/IUKYJISIP K JIBYM HPSIMbIM, SIBJISTOIIAICST
JIMAMETPOM OKPY>KHOCTH. <]
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Euwé HeckoJIbKO 3aJa4

430. [ecTb KacaTeIbHBIX K OKPY>KHOCTU 00Pa3yloT
LIECTUYTOJIbHUK CO CTOpPOHaMu (B MOpSsiIKe 00xoAa IO
yacoBoil crpeisike) a, b, c,d, e, f. Kak naiitn [, eciu
W3BECTHHI a, b, ¢, d, e?

431. KpyroBoit cexmop (4acTb Kpyra, OorpaHA4eH-
HYIO TyrOil OKPY>XHOCTM M JABYMSI PaanyCaMu, COCIW-
HSIIOLIMMU KOHIBI YT C LIEHTPOM OKPY>X/IHOCTH) IIe-
PEKaThIBAIOT TyJa-ciofa (Tak YTO OH KacaeTcsl MpsIMOi
pa3HbIMKM Toukamu ayru). [lo kakoil TpacKTOpWUH JBH-
XKETCSI LIEHTP 3TOro ceKTropa?

432. Tlo xakoil TPAacKTOPUU [BUXKETCS LIEHTP Lie-
CTUYTOJIBHOI'O KoJjieca (CM. PUCYHOK), KaTsILErocsl Io
TIpsIMOIA?

OkasbIBaeTCsI, YTO KATKHM HE 00S3aTebHO JOJIKHBI KPYT-
JIbIMH, YTOOBI LiKag katuscst poBHo. Hemelkuit umwkenep Pe-
J10 B koHLe XIX Beka 3aMeTws1, 9TO KaTki B (hopMe MpPaBMIIb-
HOTO TPEYTOJIBHYKA C BBIMYKJIBIMA OOKAMU TOXKE TOASTCS.

433. Tpeyeonvruk Peno monyuutcsi, eciu B3SITh
npaswibHbIA Tpeyrosibiuk ABC u nposectu nyru BC,
AC, AB (c uenrpamu B8 A, B, C coorsercrsenHo). [Mo-
KQ)XUTE, YTO OH SIBISIETCSI KPUBOLU NOCMOSIHHOU WuUpU-
Hbl: €CJIM 3aKaTh €ro MEX/Iy BYMS MapajuiebHbIMU
MIPSIMBIMK, TO PACCTOSIHUE MEX/Ty HUMH OyJIeT OJHO U
TO )K€, KaK €ro Hu noBopayuBail. YeMy paBHO 3TO pac-
CTOsIHKE?

NmkeHep ckas3ajl Obl, YTO IPU U3MEPEHUN JUaMeTpa Tpe-
yroJibHuKa Pesto mranreHumpKyJieM (KOTOpbIM OOBIYHO M3Me-
PSIIOT IaMeTpbl CBEPJI, BUHTOB U MP.) PE3yJIbTAaT HE 3aBUCHT
OT TOTO, B KAaKOM HAIIPaBJICHUN Mbl MEPHM.

434. Tlo kakoit TpaeKTOpUU OyJET IBUTaThCs LIEHTP
TpeyroJbHUKa PeJto, eciii UCIoJb30BaTh €r0 B KAYeCTBE
KaTKa?

435. TpeyrojbHuk Pesio MOXHO Bpalath BHYTPU
KBaJlpaTa, CTOPOHA KOTOPOTrO paBHA €ro LIMpHUHE, IpU
9TOM OH OYJIET KacaThCsl BCEX UEThIPEX cTOpoH. ByayT
JIX TIPA 3TOM TOYKM Ha CTOPOHAX KBaJpaTa, KOTOPBIX
OH TaK U He KOCHETCS?
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Treyic amkrk Peme — e edviecinerras gy ypa, Ko -
ras vMeer mercskkye (€AY FAKORYK BC BUEX FANEARNEE -
Ax) mvprky. Jpyras KEvRast e coc stk bR MV LY FRl KCIE RS-
HakA B Ak rBekex Mo rerax. (TECrosik Fas vEK EA 1K NE3 kA
H [2IMER FRIX ¥ 1¢ F1¢ BRX 3HCMEINEX, HEY IEC BeEKE [asMefa
Epomerrc i o1yia Mo i)

436. Mcnbnakt1ec N0 freyHKY IOCHHT , K3K CTEC-
P1CH KOCHIYT aHUIEECKOE MOHeTbL

437, ] Be (KEYy3 HOCTE KECAK 108 IWFAMOE B CLHOE b
10F ¥ e 1euke, HO ¢ fazHbix crcpoH Ma ppyncd acue
INCE NEHME E NEOBELEHBL KACATE] HBIe K CKT Y3 HOCTHM
(oM. proyHok). [ okas vie, y1c C1pesky 31y Kacdiell -
Hbix (1€ 104eK KACAHE$S) [4RHBL

438. Ha darapader (krcpyk crenan Owne
Ey ne B Can-®paHLreke, spleHzrst C eative Com-
mens) eHsit JKK Ha yirle. Kok Bbl L yMaere, kakopa
epMa 10 KA b 3adeM 310 MO er Ol Hy® He?
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d=R—r

¥

d=R+r

23. JIBe OKpYKHOCTH

439. JlaHbl ABe KOHLIEHTpUYecKUe (C OOLIMM IeH-
TPOM) OKPY>XKHOCTU paauycoB » u R (cuWrTaeM, 4TO
¥ < R). MeHblilyi0 OKPY>KHOCTb HAYMHAIOT JIBUIATh,
YBEJIMYMBAsL PacCTosiHUE d MEX/ly LEHTPAMH OKPYX-
Hocreit. Ilpu kakom 3Hauenun d oHa KOCHETCsI 0OJIb-
et okpy>kHocTu? CKOJIBKO TOUeK NepeceyeHus: OyaeT
y OKpy>kHOcCTel nociie 3Toro? Korma onu BHOBb mepe-
CTaHyT NE€PECEKATHCSI?

> Y100HO MPOBECTH JIMHUIO IIEHTPOB — MPSIMYIO,
MIPOXOISIILYIO Yepe3 HEHTPBl OKPYXXHOCTEH, U CUMTATh,
9TO OOJIBIITAST OKPY>KHOCTh HETIOJBUXHA, 4 ICHTP MEHb-
el JBUKETCsl 110 ITOW 1psiMOi. BujHO, uyrO KOrza
BeJIMYMHA d JOCTUTHET pa3HUIBI paauycoB (R — r),
MEHbIIAsI OKPYXXHOCTh YIPETCSI B OOJIbLIYIO U OHU Oy-
JyT UMeTh OOIIYI0 TOUKY Ha JIMHUM IIEHTPOB. JTa TOUKA
Oyzer exuHcTBeHHOM. (Eciu u3 pucyHka 3T0 He SICHO,
MOXHO paccyx/jarth Tak. [lycrs O — ueHrp Gosiblieit
okpyxuoctr, O’ — uentp Mmemnbiueit. Ecmn X — 06-
Iast ToYKa OKPY>KHOCTel, He Jiexalias Ha JIMHUW 11eH-
TPOB, TO Bo3HHUKAeT TpeyrosbHuk OO’ X'; ero cTopoHbI
paBubl R, r ud = R — r, u cropoHa R paBHa cymme
JIBYX JIPYTWX, YTO HEBO3MOXHO.)

OtoaBurasi MEHBIIYIO OKPY>XHOCTH €lIE, MBI TTOJTy-
YMM JIB€ TOUKH TepeceyeHus (9acTh MEHBIIeH OKpYX-
HOCTHU HaXOJUTCS BHYTH OOJIbIIIEH, YacTh — BHE, ¥ TOY-
KU TIePECEUCHUs] PA3/Ie/sIIOT ST YacTh).

Tak Oyzer 1pojospKaThes, 1Moka paccrosiHue d He
CTaHEeT PaBHO CyMME PajIMyCOB — B DTOT MOMEHT 00¢
TOYKHU COJIBIOTCSI B OJTHY, JIEXKAIIyIo Ha JIMHUU IEHTPOB
(cM. pUCYHOK), TIOCJIE Yero OKPYXXHOCTH pa3oiayTcs U
GoJibllie HEe TEepeceKyTesl. <

OTBET K DTO 3a/1a4€ MOXHO 3aITiCaTh B BUE Ta0-
JIMIBI (JIeBasl KOJIOHKA — CcoOTHoleHue Mexay d, R
U ¥, IpaBasi — YKUCJIO OOIIUX TOYEK).

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

Korga /Be OKpy>XHOCTM MMEIOT OJIHY OOIIYIO TOY-
Ky (BTOpasi U 4EeTBEpPTasi CTPOKU TaOJIMILIbI), TOBO-
PAT, UTO OHU Kacatomcest Apyr apyra. Kacanwe ObiBa-
eT @HympeHHuM (OJHA OKPY>XHOCTb BHYTPH JPYTOM,
d = R — r) wm gnewrnum (d = R + r).

Eciu e OKpy)XHOCTH KacaloTcsl, TO UX €JJMH-
CTBEHHAsl OO0LIasi TOUKA JIGKUT Ha JIMHUM 1IEHTPOB,
U, IPOBEJIsl Yepe3 He€ NMEepIEHIUMKYJISIP K JIMHUAU LICH-
TPOB, MbI MOJIYYMM TIPSIMYIO, KOTOPast KacaeTcst 00enx
OKPY>KHOCTEN B 3TOM TOYKE.

440. [1an kpyr. Hauném k HeMy NIPUKJIQJbIBATL KPY-
TH TOTO e paguyca. JIokaXuTe, 4To MOMECTUTCS POB-
HO 6 Takux Kpyros (OHM OyqyT KacaTbCsl JTAaHHOTO, a
COCE/IHUEe — JIpYT Jpyra, CM. PUCYHOK).

> O003HaYUM 4Yepe3 » paJuyC JIAHHOTO Kpyra, a
yepes O — ero tentp. Torja LEHTPbI KACAIOUMXCS
€ro Kpyron OyAyT JieXaTh Ha OKPYKHOCTH C LIEHTPOM
O u paguycom 2r. YTOOBI IPHUKIIa/IbIBAEMbIC KPYTH Ka-
CaJIuCh JIpYr JpyTra, HaJ0, YTOOBI PACCTOSIHUE MEXIy
UX LIEHTPaMM TaKXe PaBHsUIOCh 2r. A Takasl 3ajjaya y
HAC y>Ke OblIa: €CJIM LIECTh Pa3 [IOCTPOUThH XOPAY, [IJIHU-
Ha KOTOPO# paBHA PaanyCy OKPY>KHOCTH, TO LIETIOUYKA
3amMkHETCsl. (HamomHum: 1Be cocenHue TOuku oOpasy-
IOT C LIEHTPOM PaBHOCTOPOHHUI TPEYTOJIbHUK, MO3TO-
My OTCTOSIT TI0 OKPY>KHOCTH POBHO Ha 60°, TO ecTh Ha
HIECTYIO YaCTb OKPY>XHOCTHU.) <]

WHTepecHO, YTO aHAJIOTMYHAST 3a/1a4a /IS IIAPOB COBCEM
He MpoCTa: BeJMKUE HBIOTOH cropus co CBOMM 3HAKOMBIM,
MOSKHO JIA HPWJIOKUTH K Wapy 13 Takux 5k€ WapOB UJIA TOJIb-
k0 12 — u Tosbko B XX Beke /10Ka3aji, yTo 13 1mapoB npu-
JIOXKUTD HEJIb3SI.

C noMoIBIO PeLIEHHON HAMU 33/]a4d MOYKHO OO'BSICHUTD,
KaK TPUJIOKUTHh 12 1mapoB. Mbl BUAETM, YTO K KPYr'y MOX-
HO NIPWIOXKUTh 6 KpyroB. K KakJoMy M3 NMPUJIOXKEHHBIX Y>Ke
TIPUMBIKAIOT TPU KpPyTa, T00ABUM ellle TPH U TaK jajee — To-
JIy4aTcsl IeCTUYToJIbHbIE COTHI U3 KpyroB. [Ipencrasum cebe,
YTO 3TO HE KPYIW, a LIApbl, YJIOXEHHbIE HA POBHOM CTOJIE
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(Bua cepxy). Torma B JIYHOYKH MEXKIY COCETHHUMU TpeMsi
KpPyraMi MOXHO YJIOXUTb Takoii ske uap. CaenaB 3To (He
JUISL BCEX JIYHOYEK, a Yepe3 OJHy — BO BCE HE HOMECTST-
cs1!), mojry4uM BTOpOii cJioit mapoB. OH OyzieT UMeTb Takoe
)K€ CTPOEHHE, YTO U MePBbIii (KaX/Iplil IIap BTOPOrO CJIOSI Ka-
CaeTcs WECTH JPYIUX), U HAa HET0 MOXHO YJIOKUTb TPETHil
croit. Torna Kak/plil Map BTOPOro CJ10sl KacaeTcsl TPEX Iia-
POB IEPBOTO, TPEX IIAPOB TPETLErO U IIECTH B CBOEM CJIOE,
Bcero Oyzer 12.

Bripouem, 4TOOBI MPEACTaBUTL cebe OMUCAHHYIO YKITAIKy
1IapOB, Ha/I0 UMETh XOpolliee BOOOPasKeHNe MJIM OOJIbLIOHN 3a-
Mac MIAPMKOB [JIsl MOANIMITHUKOB (JIJIs1 HACTOJIBHOTO TEHHUCA
TOYXKE TOIATCS).

441. HapucyiiTe 4eTblpe OKPY>XHOCTU TakK, 4TOObL
JIIOObIE JBE M3 HMX KaCaJUCh JIPYr JApyra BHEUIHUM
obpazoMm.

> CM. pUCYHOK. <I

442. HapucyiiTe NSTh OKPYXHOCTEH TakK, UTOOBI
JIIOOBbIE JIBE U3 HUX KaCAJIUCh APYT Jpyra.

D> DTa 3a7aua — XOpOIIasl NIyTKa, OCOOCHHO €CJIN
JaTh €€ Tmocye TPEAbIAYIIeii: MOXHO JOJITO THITAThCS
HApHCOBAaTh ITH OKPY>KHOCTH M TaK W OTaK, U HUUYETO
He OyzmeT moJry4yathest. [lofBOX TyT B TOM, UTO He Tpe-
OyeTcst, YTOObI KacaHue ObLJIO BHEIIHMM, U MOXHO Ha-
PHMCOBaTh CKOJIBKO YTOTHO OKPYXKHOCTEH, MPOXOISIIINX
4yepe3 OJIHY TOUKY M KacCalolMXCsl B Heil. <

ITycTh maHBI JBE OKPY>XHOCTH, MEPECEKAIOINECS
B Touke X. [lpoBen&m vepes Touky X kacaTesibHble
K OKPY>KHOCTSIM. YTOJI MEX[y HUMH Ha3bIBAIOT IJIsI
KPATKOCTH YTJIOM MEXIY OKPYKHOCTSIMA. AHaJIOINY-
HO ONPEAEJISETCS YTrOJI MEXIY OKPY>KHOCTBIO U TTPSi-
MOIA.
443. OKpy>XKHOCTDb NepeceKaeT NMpsIMyIo B IBYX TOU-
Kax. JlokaxuTe, 4TO OHa 0OpasyeT paBHbIE YIJIBI C MPsl-
MOI B DTHX TOYKaXx.

D> CJenyst ONpEIEJICHUIO yIJla MEX1y NpsIMOi U
OKPY>KHOCTBIO, TIPOBEIEM [IBE KacaTeJIbHblE B TOYKaX
nepeceyenusi. BMecte ¢ Haneil mpsiMoii oHM 00pasyioT
PaBHOOE/IPEHHBII TPEYTOMbHUK (OTPE3KH KacaTeJIbHBIX
PaBHbI) U NOTOMY YIJIbl IIPH €0 OCHOBAHMU PaBHBI. <
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CTporo roBopsi, Hy>kHO ObLIO Obl €IlIE pacCMOTPEThb CJTy-
Yaii, KoIjia KacareJibHble MapaJijiesbhbl. Ho Torma paamychl,
MPOBE/IEHHDBIE K TOYKAM KACAHUSI, BMECTE 00pasyloT 1UaMeTp,
TaK YTO YTOJI MEX/Iy MPSIMOi1 M OKPY>KHOCTBIO B 00€MX TOUKaX
nepeceyeHust OyJIeT NPsIMbIM.

444. JIpe OKPY>KHOCTU NEPECEKAIOTCSI B TOUKE IO/
yraom «. Haiimure yroa Mexmay paamycamy OKpY»KHO-
CTElt, TPOBE/IEHHBIMU B TOUKY MEPECEUCHNSI.

> Ilposeném [Be KacarenpHble. BcrommuHasi, 4To
KacaTeJIbHasi EPHEHIUKYJISIPHA PaJUyCy, BUJIUM, YTO
[Ba MPSIMbIX YIVIa IEPEKPbIBAIOTCA 10 YLy (v. 3HAUMT,
HY>KHO UX CJIOXHTb M BbIYECTb (v, TAaK YTO MCKOMBbIi
yroJ pasen 180° — a.. <

445. ]IBe OKPY>KHOCTH IIEpeCceKaloTCsl B IBYX TOY-
Kax. JloKaxuTe, 4To YIJIbl, II0J KOTOPBIMU OHHU Iepece-
KalOTCSl B 9TUX TOYKAX, PABHBI.

> IIpoBenéM pasyChbl B TOUKH IIEPECEUEHNS, A TaK-
KE COEJMHUM LIEHTPhI OKPYKHOCTEN oTpe3koM. Tlosry-
4aTCsl JiBa PaBHBIX TPEYrOJIbHUKA (110 TPEM CTOPOHAM).
[TosTOMy YIJIBI MEX[Y padyCaMH paBHBI, U OCTAa&TCsI
COCJIaTbCS HAa MPEABIAYILYIO 3a1a4y. <l

446. [anpl aBe OKpY>XHOCTH. MBI XOTUM TIpOBe-
CTH 00WyI0 KacamenbHylo — IpsSMyl0, KOTopasl Kaca-
eTcst 00enx OKpy»XHOCTei. CKOJIbKO TaKMX MPSIMBIX CY-
mectByeT? (OTBET 3aBUCHT OT COOTHOIICHUS PaJnyCoOB
OKPY>KHOCTEI1 M PaCCTOSIHUSI MEX/Y X LIEHTPaMH. )

> IlycTb pasmychl OKpy>KHOCTeil paBHBI + U R
(cumraeM, uto » < R), paccrosHHe MEXAy UX LEH-
TpaMu paBHO d.

(1) Ecom d < R — r, TO oHA OKPY>XXHOCTH Jie-
KUT BHYTPH JIPYTOil M OOIIMX KacaTeJbHBIX HET (J1obast
TpsiMasi, Kacalomasicsi BHyTPEHHEN OKpPY>XHOCTH, Tiepe-
CEKAaeT BHEIIHIOHN).

(2) Mlpn d = R — r (BHYTPCHHEE KACAHUE OKPYX-
HOCTE#) eCTh POBHO OjiHa OOlasi KacareJsibHast (IIpoxo-
Jsmast yepes TOUKY KacaHWsl OKPY>KHOCTEH).

(3) Ecsn okpy>XHOCTHU TepeceKaloTcsl (3TO ObIBaeT
mpu R — r < d < R + r), ectb poBHO /IBe 0OIMe
KacaTeJIbHbIC.
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(4) PasgBurast eHTpBl BCE Jalibliie, MBI JIOXOJUM
10 MoMeHTa d = R + », B 5TOT MOMEHT IOSIBJISIET-
cs ew€ olHa oOllasl KacaTeJibHasl, MPOXO/siiasi yepes
TOUKY (BHELIHEr0) KacaHUsl OKPY>XHOCTE, U BCEro Ka-
caTeJIbHBIX OyzieT TpH.

(5) Hakoneu, 1ipu d > R + r umeercst uyerbipe
KacaTeJIbHbIX — JIB€ BHELIHUX U JIB€ BHYTPEHHUX. <]

O01mas kacaTtesbHasl K IBYM OKPY>KHOCTSIM ObIBa-
eT gHewH el (06e OKPYXHOCTH JIeXaT IO OfIHY CTOPO-
Hy OT KacaTeJIbHOI) Wi eHympenHeil (OKPyKHOCTU
10 Pa3sHble CTOPOHBI).

447. Umerorcs 1Ba KPYIJIbIX 3a00pa, Oropa)KuBalo-
IMX HEIepeceKaloumecs: Kpyrible yyacTku. Hapucyii-
Te, TJIe HAXOASITCSI TOUKH, 13 KOTOPBIX OVH U3 3200pOB
HE BUJICH (TO €CTb BTOPO# €ro HOJIHOCTBIO 3aCJIOHSIET).

> DTO — Yy4acTKu 00JIAaCTUA MEX/y OOLIMMU BHElI-
HUMHU KacaTeJIbHbIMU, PACHOJIOXKEHHBIE BHE KPYTOB (ec-
JIA OKPY>XHOCTH PA3HOIO pasMepa, TO OJUH U3 HUX
OyJeT OrpaHuyeH, a APYIoil yxoauTb B OECKOHEY-
HOCTDB). <

448. MO>XHO JI1 HAPUCOBATb TP HENEPECEKAIOIIUX-
cs (M He Kacaloluxcsl) Kpyra ¥ TOYKy BHE 3TUX KPYTOB,
JUIsl KOTOPOI KPYTM 3aKPBIBAIOT BECh FOPU30HT (JII00O#
JIy4, BBIXOJSIILIMI U3 TOUKH, YIIUPACTCS B OJAMH U3 KPY-
roB)? MOXHO I c/ieNaTh TO e caMoe C JABYMs Kpy-
ramu?

D> Kax/plil Kpyr 3aKpbIBA€T YroJl 3PEHUSI MEXIy
JBYMsl KaCaTeJIbHbIMU (CM. PUCYHOK). DTOT Yroj MEHb-
me 180°, mosTOMy /1Ba Kpyra He MOTYT 3aKpBITh BECh
ropusoHT (360°).

A Tpu yxe Moryt. Pazjesium Becbh TOPU30HT 0030-
pa Ha Tpu cexropa 1o 120°. Kax/blil cekTop 3akpoeM
cBOMM Kpyrom. Ecim Bce Kpyru B3siITh OJHOTO pajny-
ca, TO OHM Oy/yT KacarbCsl, UTO HE JIOMYCKAeTCsl yCJIO-
BueM. Ho paauyc Mbl MOXXeM peryiupoBath, MpUOIIH-
Kast WM OTaNsIst KPYT (M COOTBETCTBEHHO MEHSIS €ro
pasmep). TakuMm 00pa3oM MOXHO U30ABUTHCS OT IEpe-
ceyeHust (kacanusi) kpyros. Ilocse sToro gaxke MOXHO
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YyTb-UyTb YBEJMYUTH Pa3sMepbl KPYTroB, YTOObI C rapaH-
THel NepeKpbITh MyTh JyyaM Ha PaHUIlEe CeKTOPOB. <

449. J1ge Touku A 11 B HaxoasITCs Ha paccTOSTHNM 8.
CKOJIBKO CylIeCTBYeT IPSIMBIX, KOTOpbIE HAXOAATCS Ha
PaccTOsIHUU 5 OT TOYKU A U paccTosiHuu 3 oT Touku B?

> [lpsimast | HaXoAUTCS Ha paccTOSHUU d OT TOY-
K A, KOrJla OHa KacaeTcsl OKpyXXHocTu pamuyca d ¢
nentpoM B A. [loaTomy 3amauy MoxHO mepedopMyJIn-
poBaTh TaK: JaHKI JBE OKPY>XHOCTM PaJMycoB 3 u 5,
paccrosinue Mexx/ly LeHTpaMu paBHO 8. CKOJIBKO Cylue-
CTBYET OOIIMX KacaTeJIbHBIX?

Oty 3ajjady Mbl yXe pellajiv; Tak kak 3 + 5 = 8§,
OKPY>KHOCTH KacCaloTCsl BHEIIHAM 00pa3oM U OOIIUX Ka-
caTeJIbHbIX OyAeT Tpu. <

450. TlocrpoiiTe LUPKYyJeM U JIMHEHKON OOIlLyIo
BHEIIHIOIO KacaTeJIbHYIO K /IBYyM JIAHHBIM OKPY>KHOCTSIM
(1eXamMM O/IHA BHE JPYTroi).

D> YciioBMe 3a7aui MOXKHO TIEPEBECTH HA SI3BIK pac-
CTOSIHMI: HAQJ0 HAUTH IPsMYIO, KOTOpas OTCTOUT Ha
JJaHHbIE PACCTOSIHUS (PaJUyChl ¥| U 13, CUATAEM, UTO
rp > rp) OT AByX JaHHbIX Touek (ueHtpel O u 0,),
NIPUYEM 00€ TOUKM JOJDKHBI JIEXKATh 110 OJHY CTOPOHY
NpsIMOM (BHELLHSISI KacaTeJIbHasI).

IMycts Takast npsimast moctpoena. Urto Oyner, eciau
C/IBUHYTH €€ Ha PacCTOsIHUE X (Mapalyie]IbHO CaMoii ce-
0e)? Paccrosinust OT 00erX TOYEK OJTHOBPEMEHHO yBe-
JIMYaTCsl WM yMeHbLIATCs Ha x. [Ipubiamsum npsimyto k
TOUKaM, CJBUHYB €€ Ha pacCTosiHuE 7. PaccrosiHue ot
Toukn Oj 10 NPSIMOIA CTAHET PABHO F| — ¥, & PacCTOsi-
ure ot (O 10 IPSIMOiT OOpaTHUTCS B HYJb, TO €CTh TIPS
Mast OyJeT MpoxoauTh dyepe3 Touky O,. [lpyrumu cio-
BaMH, 3Ty CABUHYTYIO IIPSIMYyIO MOXHO IOCTPOMTb Kak
KacaTeJIbHYIO K JIAHHON OKPYXHOCTHU U3 JaHHOW TOUKHU.
(OxpyskHOCTH OyIET pajmyca ¥ — 1y ¢ ieHtpom B Oy,
a rouka Oyzuer O,.)

Teneps s1CHO, Kak TOCTPOUTD OOIIYIO KacaTeJIbHYIO.
ITocTpouM OKpY>KHOCTB pajuyca ¥ — ¥» C LEHTPOM B
O,. Iposeaém uepe3 Touky O, KacaTesIbHYIO K 3TOM
OKDYXXHOCTU (TaKUX KacaTEJIbHBIX CYIIECTBYET JBE).
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[Tosryyennast mpsimast 6yeT oTcToATh OT Toukn O; Ha
paccrosiHue ¥ — 1». CIBUHYB €€ Ha PacCTOsIHUE Py, T10-
JIy4UM IPSIMYIO, KOTOpasi OTCTOUT Ha PacCTOSIHUE ¥ OT
Touku O, U Ha paccTosHUE (71 —F2)+ ¥, = ¥y OT TOUKH
O;. Ora npsimast 1 Oy/ieT o01leli BHEIHEH KacaTeJIbHOM
K OKPYXHOCTSIM (OJHO# U3 JBYX KacCare€JIbHbIX). <

Ewé HeckoJIbKO 3aJa4

451. LlenTpsl TPEX OKPYXKHOCTEH, KacalomUXcs Mo~
[IAPHO BHEIIHUM O0Pa3oM, 0Opa3ylOT TPEYIOJIbHUK CO
cropoHamu a, b, c. Haiijiure (Bbipasure uepes a, b, ¢)
PaaMychl STUX OKPY>KHOCTE.

452. HeckoJIbKO OKPYXHOCTEH UMEIOT OOILYI0 TOY-
Ky W KacaloTcsl Ipyr Apyra B 9Toil Touke. Jlokaxure,
YTO MOXKHO TMPOBECTH OTPE30K, KOTOPHI TepecekaeT
BCE OTU OKPY>XHOCTH B Pa3HBIX TOUKAX, HO MOJ OJHMM
U TEM e YIJIOM (CM. PUCYHOK).

453. JIBe OKPY>XHOCTM TEPECEKAIOTCs T0J Tpsi-
MBIM YIJIOM. JIOKaXWUTE, YTO MOKHO MOCTPOUTH TPETHIO
OKPY>KHOCTb, KOTOPast IIPOXOJUT Yepe3 LEHTPBI JTaHHbIX
OKPY>KHOCTEHl 1 4epe3 00e TOUKH X IIEPECCUCHUsI.

454. Naubi jBe Toukn A u B. CKoJIbKO CylleCTBYeT
TIPSIMBIX, KOTOPBIE HAXO/SATCSI HA PACCTOSTHUM 5 OT TOY-
Ku A ¥ paccTossHUM 3 OT TOYKU B, ecim paccTosiHue
AB pasto 1? paBho 2? paBHo 4? paBHo 6? paBHO 9?

455. MO0XHO JiM KUCIIOJIb30BATh OIIMCAHHOE B 3a/1a-
ye 450 nocTpoeHNe BHEIHUX OOLIMX KacaTeJIbHBIX, €C-
JIA JIB€ JJaHHbIE HaM OKPY>KHOCTH IIE€PECEKAIOTCSI?

456. [lanbl j1Be OKPY>KHOCTH, JIeXKAllMe OJHA BHE
apyroit. Kak noctpouts (IIMpKyJeM U JIMHENKOI) 00-
IUE 6HYMpeHHUE KacaTeJIbHbIE?

457. K [ByM OKPYXHOCTSIM, HaxOJSILLIMMCSI OJIHA
BHE JIPYTOii, TPOBE/CHBI BHEIIHNE OOIINE KacaTesIbHbIC.
Ha kaxxJ10i1 U3 HUX OTMEUEH OTPE30K MEX/1y JIBYMsI TOU-
KaMu Kacanusl. [Tokaxxute, 4TO /IBa OTMEUEHHBIX OTPE3-
Ka paBHbl. (MOXHO TPOIOJDKUTH KacaTesbHbIE /10 Ie-
PECEUEHHUsT U BOCIOJIb30BATBCS 3a/1a4eii 425.}
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458 (ITpomomxenne). CHopMyUpyiHTe U TOKAXKU-
Te aHaJIOTUYHOE YTBEPXKACHUE ISl 6HYMPEHHUX OOLINX
KacaTeJIbHBIX.

459. JIBe OKDY>KHOCTH JieXKaT OJIHA BHE JIPYIOii.
[TpoBenieHbl yeTbipe oOLIME KacaTesbHble (/JBe BHEII-
HUE U [IB€ BHYTPeHHUE). BO3bMEM BHELIHIOIO KacaTesIb-
HYIO ¥ OTPE30K HA HEH MEX/y TOUKAMU KacaHUsl. DTOT
OTPE30K JICJINTCS BHYTPEHHUMHU KACaTEJIbHBIMKM HA TPU
yacTH. Jlokakute, 4TO /[Be KpaitHUe YacTH PaBHBI.
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24. OmmcaHHasi OKPY’KHOCTD.
CepeayHHbIE T1€PIIEHIVKYIAPbI

460. [lans! 18e Toukn A u B. PaccmoTpum BceBo3-
MOXHBIE OKPY>KHOCTH, MPOXOJSIIKE uyepe3 00e TOUKU
A u B. Tie HaxosITCsl UX LEHTPBI?

> Ecii1 okpyxHOCTb ¢ 1ieHTpoM O IPOXOAUT 4epes3
Toukn A u B, 1o paccrosauss OA u OB paBubI (Kak
pajychl 3TOi OKpYXHOCTH). Kak MBI 3HaeM, B DTOM
ciydae Touka O JIeXUT Ha CepeJUHHOM IEpICH/UKY-
Jsipe k AB.

Hanpotus, mo6ast Touka O CepeJMHHOIO NEpIIeH-
JWKYJIsIpa paBHOyzasieHa oT A u B, u ecint npoBectn
OKPY>XHOCTb ¢ 1ieHTpoM B O u paguycom OA, To oHa
mpoiaeT u yepes B.

[NosygaeTcst, 9TO LHEHTPBI OKPYXXHOCTEH, IIPOXO/Is-
1mx uepes A ¥ B, 3aIIOJHSIOT CEPEIMHHBINA NEepIEH 1-
KyJisip k otpe3ky AB. <

461. Yuurtesb 337aJ1 TaKylo 3aJady: €CTb TPU KO-
soana A, B, C; kax/1blii )KUTEJIb XOIUT K OJIKaniiemy .
HapucoBatb, OTKyaa XOISIT K KOXIOMY M3 KOJIOILEB.
OauH U3 1IKOJILHUKOB HAPUCOBAJI CEPEAUHHBIC IIEPIIEH-
JWKYJISIpel K cTopoHam Tpeyronbanka ABC (cM. pu-
CYHOK) M TyMaeT, Ky/Ja e XOAST JIOAN U3 MaJIeHbKO-
IO TPEYroJIbHUKA B CEPE/IMHE: C OTHOM CTOPOHBI A UM
ommxke, yeM C; ¢ ipyroii cTopoHbl, B uM oimnke, yem
A. Hakoneu, C um Oimxke, yem B. Kax e tak Moxer
ObITL? B uéMm olmMbKka B €ro paccyX/JIeHUsIX?

> Paccyx/JieHUsI ero NpaBUJIbHBI, HO O3HAYAIOT BCE-
r'o JIMLb, YTO TAKOI'O TPEYI'OJIbHUKA HE CYLIECTBYET, TO
€CTh BCE TPU CEPEAMHHBIX NMEPHEHANKYJISPA NepeceKa-
I0TCSl B OJTHOM TOUKe. <

To e camoe MOXXHO CKa3aTh M HEMHOI'O MHAYeE:

462. [lan tpeyroJjibiuk ABC. CepeuHHbIE NEPIICH-
JWKyJsipel K ctopoHaM AB n BC nepecekatotcst B TOY-
ke M. JlokaxxuTe, YTO CepeAMHHBIA MEepHEeHANKYJIISIP K
AC Taxke mpoxoaut 4yepe3 M (Tak 4TO TP CepeauH-
HBIX MEPHEHANKYJISIPa MEPEeceKaloTcsl B OAHON TOUKe).
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> [MockosbKy Touka M JI)KUT Ha CepeTMHHOM Tep-
TeHuKysipe K AB, oHa ogmHakoBo yfajieHa o A u B.
[MockoJibky M JISKUT Ha Cepe/IMHHOM TEepIIeH/TUKYJIsl-
pe k BC, ona onunakoBo ynajiena or B u C. Boixoaur,
YTO OHA OJIMHAKOBO YJaJICHA OT BCceX TPEx Touek A, B
u C. 3HauuT, OHA JISKUT HA CEPEMHHOM HIEPIICH/IMKY-
Jsipe kK AC, 4To U TpeGOBAJIOCh JTOKa3aTh. <l

463. lan tpeyroJibHuK. Kak HOCTpPOUTH OKpYyX-
HOCTb, ITPOXO/ISIIYIO Yepe3 ero BepLIMHBI?

> YcJioBME 3TOi 3a1aui MOXKHO 1epedopMyJIMBaTh
TaK: HAM HAJI0 HAWTHU TOYKY, HAXOASUIYIOCS HA OJAMHA-
KOBOM PACCTOSIHMM OT BEpLIMH TPEYroJibHUKa (LEHTP
UCKOMOIl OKpY>KHOCTH). MBI BUJEJM, 4TO [JIsL 3TOrO
HAaJI0 IIOCTPOUTD CEPEeIUHHbIE EePHEHIUKYJISPbI K IByM
CTOPOHAM Y HAWTU TOUKY UX IlepecedeHust. (DTa TOUKa
OKaXXETC M HAa TPETHEM CEPECAMHHOM IICPIEHANKYJIS-
pe.) <

He moxer mm Tak CJIy4YUTCs, UYTO CEPCAUHHBLIC MEPIICH-
JVIKYJISIphl HE TiepecekyTcs? Ecim oy mapasuiesibHel, TO /Be
CTOPOHBI, KOTOPBIM OHU TNEPIIEH/IUKYJISIPHBI, TIEPIEH/IUKYJISIP-
HbI JIByM IMapaJlJICJIbHbIM IIPSAMbIM. HpI/I OTOM OHHU IMPOXOAAT
yepes o0ILyI0 TOUKY (BEPLIMHY TPEYTOJIbHUKA), TOITOMY HPO-
JIOJDKAIOT JIPYT JIpyTra, 4ero ObITh HE MOXET (BEpIUMHBI Tpe-
YIOJIbHUKA HE MOTYT JIeXKaTb Ha OJJHOW NPSIMOIA).

464. MoryT s [Be pa3HbIe OKPY>KHOCTH Iiepece-
KaThCsl B TPEX TOYKaX?

> [lycTh /IBe OKPY’KHOCTH MMEIOT TPU OOIIHEe TOY-
ku A, B u C. Torma neHtp moOoil U3 HUX MOXKXHO
MOCTPOUTH KAK TEPECEUCHUE CEPEIMHHBIX MEPIEH/UKY-
JisipoB kK AB u x AC, TO eCTb IIEHTPbI COBIA/AIOT. A
eCJI y JIByX OKPYXHOCTEI 00Ut IICHTP ¥ OHM NMEIOT
00lLILyI0 TOUYKY, TO y HMX OJIMHAKOB M pajuyc. <

OKpY>XHOCTb, HPOXO/ISIILYIO Yepe3 BEpIIMHbI Tpe-
YTOJIbHYKA, HA3bIBAIOT ONUCAHHOLU BOKPYT 3TOTO Tpe-
yroJbHUKA (2 TPEYroJbHUK HA3bIBAIOT GNUCAHHLIM B
OKPY>XKHOCTB). [Ipenbiaymas 3a1a4a roBOpUT, 4ToO Ta-
Kasl OKPY>XHOCTb TOJIbKO ofiHa. [To3TOMy MOXKHO roBO-
PUTb «OIMCaHHas BOKPYT TpeyroJibHuka ABC okpyx-
HOCTBY», HE OMAacasiCh HEOJJHO3HAYHOTO TOJIKOBAHUSI.
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465. JlaHa OKpY>KHOCTb, HO LIEHTp €€ He yKa3aH.
BoccranoBuTe 3TOT LIEHTP NP TIOMOIIM LUPKYJIS U JIN-
HEKH.

> Mbl yxe 3HaeM, Kak MOCTPOMTb OKPY>KHOCTb,
MIPOXO/ISIIYIO Yepe3 JaHHble TPU TOYKU — IIPU ITOM
MOCTPOCHUM CTPOUTCS U €€ LeHTp. Tak 4To jocTaTtod-
HO B3SITh JIIOObIE TP TOUKU OKPYXKHOCTU U BBIMOJHUTD
9TO MOCTpoeHue. <

466. MoxeT 1M pauMyC ONHCAHHOM OKOJO Tpe-
YTOJbHIKA OKPYXXHOCTH OBITh Oosbie 1 MeTpa, ecim
BCE CTOPOHBI TPEYTOJIbHUKA HE TPEeBOCXonsT 1 caHTH-
MeTpa?

D> 3ajady JIErKO PEUIUTb, €CIU nepedopmyupo-
BaTh €€ TaK: MOXXHO JI BIIACATH B OKPYXKHOCTh OOJIBIIO-
ro paauyca MaJIeHbKWi TpeyrosbHuk? KonewHo, mMox-
HO: BO3bMEM Ha Hell TpU ONU3KKME TOUKU U OOBSIBUM UX
BEpUIMHAMH TPEYTOJIbHUKA. <

467. Bepumnsl Tpeyroasunka ABC nexat Ha Ok-
pyxkHoctH. brccektpuca yrima A mepecekaeT STy OK-
pyHocTb B Touke M. J[lokaxure, 9to Touka M nexur
Ha CepeMHHOM HEpIeHMKYJIsipe Kk ctopone BC.

D> BuccekTpuca JeaMT yros Ha JBa PaBHBIX BIIU-
CaHHBIX YyIJla, KOTOPbIE, CJIEJ0BATEJILHO, OIMPAIOTCS HA
pasHble ayru. CregoBatesibHo, Xopasl MB nu MC pas-
ubl. [losToMy TOuka M omvHAaKkoBO yiaseHa OT Toyek B
u C, TO ecTb JIGKUT Ha CEPE/IMHHOM IEepIICHUKYJIsIpe
K cropoHe BC. <

yTBCp)K,Z[CHI/IC STOM 3aa4d MOXKHO IpoYEeCTb TaK: CEpe-
JVHHBII NEepNeH/INKYJISIp K CTOPOHE TPeyroJIbHUKa U OUCCeK-
TpHUCa MMPOTUBOJICXKAIIECTO €U YyIJIa NEPECEKAIOTCA Ha ONUCaH-
HOW BOKPYI' TPEYI'OJIbHUKA OKPY>KHOCTH.

468. Jlokaxwure, 9YTO TPH BLICOTHI OCTPOYTOJILHOTO
TPEYroJIbHUKA NEePeceKaroTcsl B O/IHOM TOYKE.

> TMpoBe/Em Yepes Kax/1ylo BepIMHY TPEyroJibHU-
Ka [psIMyIO, 1apaJUIe/IbHYIO IIPOTUBOIOJIOKHON CTOPO-
He. OOpasyloTcsl TpU TMapaJijesiorpaMMa, KaK[Ibli n3
KOTOPBIX paspe3aH Ha JIBa TPEYTOJbHMKA, PABHBIX HC-
X0JHOMY. JIerko 3aMeTuTh, YTO BBICOTHI ICXOTHOTO Tpe-
YTOJIBHUKA SIBJISIIOTCSI CEPEIMHHBIMU TIEPIIEHANKYIsIpa-
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MU B HOJTy4uBLIEMCs] GOJIBLIOM TPEyroJbHUKE, U IT09TO-
My HepeceKaroTcs B OJHOI TouKe (LIeHTPe OKPY>HOCTH,
OIUCAHHON OKOJIO DOJIBIIOIO TPEYIOJIbHUKA). <]

Emé HeckoJibKo 3aja4

469. YTOo MOXHO CKa3aThb O TPEYTOJIbHUKE, €CIIU
LIEHTP OIMCAHHOI OKOJIO HETO OKPY>KHOCTH JIEXKUT Ha
OJHOW M3 cTOpoH? Il KaKUX TPEYrOJIbHUKOB LIEHTP
OIMMCAHHON OKPY>KHOCTH JISKUT BHE TPEYroJIbHMKA, a
JUISl KAKUX — BHYTpH?

470. Mokaxure, 4ro [Jisl MPSIMOYTOJILHOIO Tpe-
YroJIbHUKA PA/IMyC ONMCAHHOM OKPY)XHOCTU PaBEH I10-
JIOBUHE TUTIOTEHY3bI.

471. Ha runorenyse BC npsiMOyroJibHOro Ttpe-
yrosbuuka ABC nocrpoen kBagpar ¢ uentpom B O.
Haiimure yron OAB.

472. Tpu okpykHoctH paamyca 1 ¢ ueHTpamm B
Toukax A, B, C mpoxonsT yepe3 oaHy Touky. Haiimure

paanyc OKpY>KHOCTH, OITFCAHHOM OKOJIO TPEyroJIbHHUKA
ABC.

473 (Ilpomomxkenue). Ilycts P, Q, R — tpu apy-
TMX TOYKM MEpeceueHHsl 3TUX OKpykHocTell. Haiiure
PaZnyC OKPYXHOCTH, OMHMCAHHOM OKOJIO TPEYTOJIbHUKA
PQR.

474. Ha croponax AB, BC u AC octpoyrosibHo-
ro tpeyroJibiuka ABC B3stbl touku K, L, M (coot-
BETCTBEHHO). JlOKaXnTe, UTO OKPY>KHOCTH, ONMCAHHbBIE
okoJio TpeyrosisaikoB AKM, BKL w CLM , mpoxoast
Yyepe3 OJIHY TOUKY.
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25. BrmcaHHast OKPY>KHOCTb.
buccekTpucel

475. Hdan yroJ. Ile MOXeT HaxOIUTbCS LIEHTP
OKDY>KHOCTHU, €CJIM 3Ta OKPY>KHOCTb KAacaercsi 00eux
CTOPOH yruia?

> Ecji1 OKpY»HOCTb KacaeTcsl IPsSIMOi, TO €€ pau-
yC, IPOBEIEHHDIA B TOUKY KacaHusl, SIBJISIETCSl KPaTyaii-
HIMM PACCTOSTHAEM J0 TPSMOi. 3HAUUT, LIEHTP OKPYX-
HOCTH, KAacaloleiCsl CTOPOH YIJIa, OJAMHAKOBO YIAaJIEH
OT 3TUX CTOPOH M MOTOMY JIEXHUT Ha OMCCEKTpHCE
yraa. <

476. B tpeyrosibiuke ABC Guccektpuchl yrios A
u B nepecexkaorcs B Touke M. Jlokaxute, 4to Ouc-
cekrpuca yriia C Takxke HPOXOJUT uepe3 Touky M.

> Toukwu, nexamue Ha OMCCEKTpPHCE YIJIa, O/IMHA-
KOBO yJaJICHbl OT €ro CTOPOH. 3HauuT, Touka M oauHa-
KOBO yjajieHa or cropoH AB u AC (iéxa Ha Ouccek-
Tpuce yria A), a Takxke ot ctopoH AB u BC (siéxa Ha
6uccekTpuce yria B). [loaToMy oHa OTMHAKOBO yasie-
Ha OT BceX TPEX CTOPOH, W, CJAEJAOBATEJIBHO, JISKHUT U
Ha Ouccekrpuce yriaa C. <

Takum 00Opa3zom, OMCCEKTPUCHI TPEX YIJIOB Tpe-

H YTOJIbHYKA MEPECEKAIOTCs] B OJTHOM TOYKE.

477. Hdan tpeyroJyibHuk. [locTpoiiTe OKpy>KHOCTb,
JIeXalllylo BHYTPU HETO U Kacalollylocsl BceX TPEX ero
CTOPOH.

D> LleHTp 5TOil OKPY>XHOCTH OJMHAKOBO YJAJIEH OT
CTOPOH TPEYTroJibHUKA (HA PacCTOSIHUE, PABHOE pajuy-
Cy OKPYXHOCTH) 1 TIOTOMY JIEKUT B TOYKE NEPECCUCHUSI
OUCCeKTpUC TpeyrosibHUKa. Kak CTpouTh OMCCEKTPUCHI,
MBI 3HAaeM. <

OKpY>KHOCTb, Jiexalllass BHYyTPU TPEyroJIbHUKa U
Kacaiolasicst TpEX €ro CTOPOH, Ha3bIBACTCSl 8NUCAH-
HOU B TPEYrosIbHUK. (A PO TPEYroJILHUK TOBOPST,
YTO OH ONUCAH BOKPYT TOW OKPYXKHOCTH.)

478. OKpY>KHOCTb BIIMCAHA B TPEYTOJbHUK CO CTO-
poHamu a, b, c. Haiiqure IMHBI OTPE3KOB, HA KOTOpbIE
TOUKY KAaCaHWsl JEJISIT CTOPOHBI 3TOr0 TPEYTOJILHUKA.
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D> 31ech MOHAO0MTCS HeMHoro anredopel. Cpenun
9THX OTPE3KOB €CTh TP TMapbl paBHbIX. OOO3HAYMM WX
JUTAHBI X, ¥ U z. [loyunMm cuctemMy ypaBHEHWMIA:

X+y=a,
x+z=b,
yt+z=c

Cuioskum Bee Tpu ypasuenus:: 2x+2y+2z = a+b+c,
otkyga x +y +z = (a + b + c¢)/2. Bouuras
U3 TOTy4YEeHHOrO PABEHCTBA TPH JAaHHBIX, MOJIyYaeM,
uro z = (b+c¢c—a)/2, y = (a+ ¢ — b)/2,
x=(a+b—-0)/2. 4

479. [an tpeyronsuuk ABC. Tlocrpoiire okpyK-
HOCTb, Kacarolyiocst cTopons! BC 1 poioKe it cTo-
pou AB u AC 3a touku B u C.

D> LleHTp 3Tolf OKPY>XKHOCTHU JIGKUT Ha OMCCEKTPH-
ce ymia A, a Takke Ha OMCCEKTPUCAX BHEIIHMX YIJIOB
TpeyrosibHuka B BepiimHax B n C, Tak 4ro JJ0CTaTOuHO
TIOCTPOUTH TU OMCCEKTPUCHL. <

OKpy>XHOCTb, IIOCTPOEHHYIO B TNpe/blaylieil 3a-
Jlade, Ha3bIBAIOT BHEBNUCAHHOLU OKPYXHOCTHIO Tpe-
yroJbHUKA. TakuX OKpY>XKHOCTEH TpH.

Kpome Toro, Hamm paccykJeHHUSI MOKa3bIBaIoT,
YTO OMCCEKTpHCAa BHYTPEHHOTO YIJIa TPEYTOJbHUKA W
JiBe GMCCEKTPUCHI [BYX [PYIMX BHEIIHMX €ro YIJIOB
IIEPECEKAIOTCs B OJHOM TOUKE.

Emeé HeckoJibKO 3aaau

480. Jloxaxxure, YTO TOUKA IEPECEUCHUSI BHELIHUX
KacaTeJIbHBIX K Tape OKPYXHOCTEH JIEXKUT Ha MPSMOiL,
COEIMHSIONIEN LIEHTPBI OKPYXKHOCTEH. JlokaXuTe To ke
caMoe /Ul BHYTPEHHUX KacaTeJIbHBIX.

481. CropoHbl TpeyroJibHUKa paBHbl @, b u c¢. Haii-
JMTE OTPE3KM, HA KOTOPBIE JCJIUT CTOPOHY C TOYKA Ka-
CaHUSI STOW CTOPOHBI C BHEBIMCAHHON OKPY>KHOCTBIO.

482. Ha cTropoHe TpeyroJibHMKa OTMEUEHBI JIBE TOY-
KJ: TOUKA KACAHUS CO BIIUCAHHOW OKPY>KHOCTBIO M TOY-
Ka KaCaHMsl C BHEBIIMCAHHON OKPY>KHOCTbIO. OHU AeJIsIT
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9Ty CTOPOHY Ha TpU oTpeska. JlokakuTe, 4TO [Ba U3
STUX OTPE3KOB PaBHBL

483. buccekTpuChl BCEX YETHIPEX YIJIOB BbIITYKJIOTO
YeTHIPEXYTOJBHIKA CO CTOpoHamMu a, b, ¢ n d (me-
PEUMCIIEHHBIMU B TMOPsIJIKE 00X0/1a MO YacoBOW CTpes-
Ke) IEepeceKaloTcsi B OJHOIM Touke. Jlokaxure, 4TO
at+c=b+d.

484. JlokaxxuTe, YTO OTPE30K, COCAUHSIONINIA 11€H-

TPBI /IByX BHEBIIMCAHHBIX OKPYXXHOCTEH TPEyroJIbHUKA,
HPOXO/IUT YepPe3 OJHY U3 €ro BEpIINH.

485. JTokaxxute, 4TO B J1I0OOM TPEYTOJIbHUKE LIEHTP
O/IHOH M3 BHEBIMCAHHBIX OKPY>KHOCTEH, IIGHTP BIIUCAH-
HOI OKPY>»XHOCTH M KaKHE-TO JBE BEPLIMHBI TPEYIOJIb-
HUKA JIeXKaT Ha OTHON OKPY>KHOCTH.
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26. BrmicanHbie W ONMMCaHHbIE
YeThIPEXYrOJIbHUKU

Bokpyr J11000ro TpeyroJibHUKa MOXHO OIACATh
OKPYXHOCTb; B JII0OOI1 TPEYTOJILHUK MOXXHO BIMCATb
OKPYXHOCTb.

JIJ1s1 4eTbIpEXyroJIbHUKOB 9TO HE TakK: JUIsl TOrO,
YTOOBI BOKPYT YETBIPEXYTOJBHUKA MOXKHO OBLIIO ONHU-
CaTb OKPY>KHOCTb, HEOOXOAUMO U JIOCTATOUHO, YTOOBI
CYMMbI IIPOTUBOIIOJIOKHBIX YIJIOB ObLIM paBHbI 180°.

J1J1s1 TOro, 4TOObI B BBILYKJIbIA YETHIPEXYTOJIbHUK
MOXHO OBIJIO BMMCATh OKPY>KHOCTb, HEOOXOIMMO 1
JOCTaTOYHO, YTOObI CyMMbI ITPOTHBOIOJIOKHBIX CTO-
POH OBUIM PaBHBI APYT APYTY.

OTH U POJCTBEHHBIE (DAKTBI COCTABIISIIOT COZlEPXKa-
HUE 3a/1a4 JJAHHOTO pa3feJa.

486. JlokaxxuTe, YTO €CJIM BEPIIHBI YETHIPEXYTOJIb-
HHUKa JIEKAaT Ha OKPYXHOCTH, TO CyMMBI IIPOTHBOIIO-
JIOXKHBIX yIJIOB paBHbl 180°.

> D10 yxe 00Cy>)/1a10Ch B 3a/1aue 399: BIIMCAHHBII
YTOJI PaBeH MOJIOBUHE AyTHY, HA KOTOPYIO OH OIMPAETCS;
MPOTHUBOMOJIOXKHBIC YTJIbI YETHIPEXYTOIBHIKA OMTPAIOT-
Csl HA JIyT'fl, COCTAaBJISIIONME B CyMME IIOJIHYIO OKPYXK-
HocTh (360°). <

487. Jlokaxxure, 4TO €CJIM OKPYKHOCTb Kacaercsl
BCEX YETBIPEX CTOPOH UETBHIPEXYTOJIbHUKA, TO CYMMBI
€ro IPOTHUBOIOJIOKHBIX CTOPOH PaBHbI.

ﬂpyl" MU CJIOBAMU, IIPOBE/AsI YETBIPE KACATCJIbHBIC K OK-
PYXHOCTH, MBI TIOJTy4aeM YETBIPEXYTOJIbHUK, B KOTOPOM CyM-
MbI I[IPOTUBOIOJIOXKHBIX CTOPOH PaBHBI.

> Bocnosb3oBaBimch 3a7aueit 425 (paBeHCTBO Ka-
CaTeJIbHBIX K OKPY>KHOCTH, IIPOBEIEHHBIX U3 OJTHOU TOY-
KM), MOXHO HAlTH HAa PHUCYHKE YETHIPE Maphbl PaBHBIX
oTpe3koB. Teneps BUIHO, UTO CyMMa JBYyX MPOTHUBOIO-
JIOXKHBIX CTOpPOH (JTI0DOI Maphl) BKJIIOYAET B ceOst Bce
STH YeThIpe OTpe3Ka Mo OJHOMY pazy. <

488. TIpoBeiEM OKpYKHOCTh Yepe3 BepiuHbl A, B
u C uerbipéxyroyibhnka ABCD. Jlokaxure, 4To eciu
Touka D okaszajachb BHE OKPY>XHOCTH, TO CyMMa yIJIOB
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B n D wmenrpme 180°, a cymma yrioB A u C Gosmblie
180°. [lokaxkute, uTO ecam Touka D momajaer BHYTpb
9TOI OKPY>XHOCTH (Kak Ha PHCYHKE), TO CyMMa yIJIOB
B u D 6osbuie 180°, a cymma yrioB A u C meHblie
180°.

> IIpex/e Bcero 3aMETUM, 4TO CyMMa BCEX YETbI-
péx yrioB parna 360°. [TosTomy ecin cymma OTHO# ma-
pbt yriioB oosibiie 180°, TO CymMMa BTOPO#i 11apbl MEHb-
ie, ¥ Ha00OpOT.

ITycts Touka D okasanach BHE OKpy>KHocTU. UTo
CJIYYHTCSI C YIJIAMH YETBIPEXYTOJIbHHKA, €CJIM 3AMEHUTh
e€ Ha Touky D’ (Jiexallyio Ha OKPYXXHOCTH U BHYTpPH
4eTHIPEXYTroJIbHUKA)? YToJl B, ecrecTBeHHO, He u3Me-
Hutcst. YTto mpomsoifg€r ¢ yrioMm D, scHO He cpa3sy,
Ho BoT yriel A u C, Kak BUJHO W3 PUCYHKA, YMEHb-
marcst. (A ciiegoBaresibHO, D yBeJIMUUTCS, TOCKOJIbKY
CyMMa BCEX yIJIOB HEM3MEHHO paBHa 360°.) Y HOBOTO
ueThipéxyrosibinka ABCD’ cyMMbl IIPOTHBOIIOJIOXKHBIX
yrioB paBHbI 180°. CremoBaTeNnbHO, Yy CTApOrO CyMMa
yrinoB B u D 6puta menbiie 180°, a cymma yriioB A u
C o6puta Gosbiie 180°.

COBEpLIEHHO TaK )K€ MOXHO PaCCyKAATb ISl CIIy-
yasi, Korga Touka D oka3ajach BHYTPU UETHIPEXYTOJIb-
nuka. Hajgo Tosibko 3amenuth €€ na Touky D' na
OKPYXHOCTU TaK, 4ToObl yriisl A U C yBeJMYUIUCS.
(Tomutcst He M00asi TOYKA OKPY>KHOCTH: HY>KHO B3SITh
D’ BuyTpu yria, SBJISIONETOCS BEPTHKAIBHBIM K YIITy
D)«

489. JlokaxxuTe, 4TO €CJIU CyMMbl [TPOTUBOIIOJIOXK-
HBIX YIJIOB YETBIPEXYIOJibHUKA paBHbl 180°, TO BOKpyr
HEro MOXXHO OMMCATh OKPY>XHOCTb.

D> DTO JIETKO CJIelyeT U3 PebLAYILEH 3aJaun: eCIu
MBI TIPOBE/IEM OKPY>KHOCTD Y€pEe3 TPU €r0 BEPIIMHBI, TO
yeTBEpPTast Ha He€ monaJer. B camom Jerne, oHa He Mo-
KEeT ObITh HA BHYTPH, HI BHE OKPY>KHOCTH, MOCKOJIbKY
B ATOM CJIyYac CyMMa MPOTHUBOIOJIOXKHBIX YTJIOB OyAeT
MeHblIe i 6osbire 180°. <

490. Bpinykiiblii 4ETHIPEXYTOJBHUK UMEET CTOPO-
Hbl @, b, ¢ 1 d (TIepedncIeHbl 10 YACOBOI CTPEJIKE).
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OKpY’>KHOCTh KacaeTcsl CTOpPOH @, b u c. Jlokaxwure,
YTO €CJIM CTOpPOHa d He UMEET OOIIMX TOUYEK C OKPYK-
HOCTBIO, TO @ + ¢ > b + d. Jlokaxkute, 4TO €ClIA CTO-
poHa d mepecekaeT OKpY»XXHOCTb, TO @ + ¢ < b+ d.

D> Ora 3a/a4a penraeTcs 9yTh OoJiee CIOXKHO, YeM
TIpe/IbIIYINasl, HO TIOXOKUM CII0OCOOOM: MBI U3MCHSIEM
YeThIPEXYTOJIBHAK TaK, YTOObI BCE YETHIPE CTOPOHBI
CTAJIM KacaTbCsl OKPY>KHOCTU, U CPaBHMBAaeM HM3MEHEH-
HbIA C UCXO/IHBIM.

[Tycth cTopoHa d He MMeeT OOIMX TOYEK C OKPYK-
HocThio. [loiBiHEM e€ B HaMpaBJICHUH IIEHTpA TaK, 4TO-
ObI OHAa KOCHYJIaCh OKpY>KHOCTH. Kak M3MeHsITCS JIMHbI
cropor? CTOpPOHBI @ U C, €CTECTBEHHO, YKOPOTSITCS.
OGo3HaunMM ux HOBbIC uMHBI yepe3 ' u ¢’. Cropona
b He W3MeHMTCs, Tak 4TO e HoBas JumHa b’ paBHa
npexxHeit aumHe b. YTto mpomsoitaér co cropoHoit d?
OTO 3aBUCUT OT CUTYyalluu: HOBasl JUIMHA (00O3HAYMM
€& d’) Moxer ObITb ¥ MeHbllE, U OoJiblie crapoil. Hac
MHTEPECYeT COOTHOLICHUE MeXIy @ +cu b+ d.

Ml 3Haem, uro @' + ¢’ = b’ + d'. Tlocmorpum, Ha-
CKOJIBKO YMEHBIIMIINCh @+ ¢ 1 b+ d nipu mepexoe oT
HCXOTHOTO YETHIPEXYTOJIbHUKA K HOBOMY (CO HITpHXa-
mu). CymMMa @+ ¢ yMCHBIIAJIACH HA BEJIMUMHY, PaBHYIO
CyMMe /IBYX ITPOTHBOIIOJIOXHBIX CTOPOH 3aIlTPUXOBAH-
HOro ueTblpéxyroibHuka. Cymma b + d ymenblumiach
Ha d — d' (mockosneky b = b’). (B 3aBucumoCTH OT
3Haka d — d' HTO yMeHbIIlEHHe MOXKET ObITh M yBEJHU-
YeHHEM. )

Ocrajioch 3aMeTUuTb, 4YTO [JIsl JIIOOOro YeThIPEX-
YTOJIbHAKA PA3HOCTh JIBYX €r0 CTOPOH MEHBIIE CyMMBI
JIBYX JIpyTMX CTOpoH. B camom fene, eciut p, g, r, s
— €ro CTOpOHBl, TO p — g < F¥ 4+ S, HOCKOJIbKY
p < g+ r + s (KHEPaBEHCTBO YETHIPEXYTOJIbHUKAY).
WTtak, cyMMa IpPOTUBOIOIOXKHBIX CTOPOH @ M C YMECHb-
HIJIaCh OOJIBIIIE, YEM CyMMa MPOTHBOIMOJIOXKHBIX CTO-
pou b + d, nocjie 4ero 3t Cymmbl CpaBHsUIUCh. [lo-
ATOMY MCXO/IHO OblIo a +c¢ > b+ d.

Bropast yacth 3ajaun (4to Oyner, eciu d mepece-
KaeT OKPYXXHOCTb) peIlacTCsl TOYHO TaK Xe: HAa/lo OTOo-
JIBUHYTb CTOPOHY d Tak, YTOOBI OHA CTAjIa KACAThCSI

147




OKPY>KHOCTH, ¥ CPaBHHUTb CTapblii M HOBBII YETHIPEX-
YTOJIbHUKU. <

491. Jlokaxure, 4TO €CJIM B BBINYKJIOM YEThIPEX-
YI'OJIbHUKE CYMMbI IIPOTMBOIIOJIOKHBIX CTOPOH PaBHbI,
TO B HETO MOXHO BIIUCATh OKPY>KHOCTb.

> CuieicTBUE NPEABbLAYILIEH 3a/1a4/: BIIUILEM OKPY K-
HOCTb TakK, 4TOOBI OHA Kacajiach TpEx cropoH. Toraa
4yeTBEPTasl CTOPOHA TakXKe 00s3aHAa KOCHYTBhCS OKPYX-
HOCTHU: MHaYe MO TPebIIyIIei 3a/1a9e CyMMbI TPOTHUBO-
TIOJIOXKHBIX CTOPOH OyJIyT HE PaBHBL. <]

YcnoBue BBITYKJIOCTH CYILECTBEHHO: MOXHO HapHCOBAaTh
HEBBITYKJIbI YETBIPEXYTOJIbHUK C JBYMsI PaBHbIMU IapaMu
CTOpPOH. B HEM CyMMBI MPOTHBOMOJIOKHBIX CTOPOH, KOHEUHO,
PaBHBI, HO BIMCAThb B HETO OKPY>KHOCTb HEJb3sl (Jlaxke TPEX
CTOPOH O/IHOBPEMEHHO OHA KacaTbCsl HE MOXET).

Ms! fokazamui copMyJIMpOBaHHBIE B Hadaje pasjelia
YTBEPXKICHUSI O KHEOOXOAUMBIX M JOCTATOUHBIX» YCJIOBUSIX.
Hajio To/1bkO 0OBSICHUTH, KAK MAaTEMATHKKA MOHUMAIOT CJIOBA
«HEOOXOUMOCTb» U «JIOCTATOYHOCTDHY.

HaBepnoe, Bbl 3HaeTe NpU3HAK ACJUMOCTH LIEJIOTO M0JIO-
SKUTEJIBHOIO YMCJIa HA 9: cyMMa L(p A0JDKHA JIJIUTHCST HA
9. DTOT NpU3HAK COJIEPXKUT JIBa yTBEPKICHUS:

(1) Ecimm uncno penutest Ha 9, To ero cymma nudp Je-
JMTCst Ha 9.

(2) Eciim cymma nmdp yucia feaurcst Ha 9, ToO U caMo
YUCJIO ACTUTCS Ha 9.

[lepBoe yrBepkacHe (OPMYJIMPYIOT TaK: [UIsl TOIO, YTO-
Obl YUCJIO JEJIWIIOCh Ha 9, Heobx00uMmo, 4TOObI CyMMa €ro
uudp aemmaach Ha 9. A BTOpoe Tak: AJIsL TOrO, YTOOBI YM-
CJIO0 JeJIIIOCh HA 9, docmamoyHo, 4robbl cymma ero uudp
nesdiach Ha 9.

Jlpyrumu cJIoBaMu: JIeJIMMOCTb CyMMbI LI(pp Ha 9 sBJIsI-
ercst HeOOXOOUMbIM yCi08UeM JeMMOCTH vnciia Ha 9 (nep-
BOC YTBEPK/ICHHUE), a TAKXKE 0OCMAMOUHbIM YCIO8UEM NEITH-
MOCTH 4MCJia Ha 9 (BTOpOE yTBEPXK/ICHUE).

E1é roBopsit Tak: «4ucsI0 JeJIMTCSl Ha 9 TOr/a U TOJIBKO
Torja (BapuaHT: B TOM U TOJIbKO TOM CJIyyae), Korja cymma
ero mudp aeautcst Ha 9». [Ipu 3TOM €JI0BO «TOrAa» (KB TOM
CJIydae») COOTBETCTBYET yTBEPXK/IEHHIO (2), a CJIOBA KTOJIBKO
TOrJa» (KTOJIbKO B TOM CJIyyae») COOTBETCTBYIOT YTBEpX/le-
auio (1).
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BOBBpa]_LIaSICI) K HalluM ‘{eTpréXyFOJTLHI/IKaMZ PaBEHCTBO
CYMM IPOTHUBOIIOJIOKHBIX CTOPOH Heobxooumo u docmamoy-
HO JJIsd TOro, 4TOOBI B BbIHyKJ'IbeI ‘{eTpréXyFOﬂbHI/IK MOXKHO
OBLITO BITHCATH OKPY>XKHOCTb. Heobxooumocms o3HavaeT: eciau
MOXXHO BIUCAThb OKPY>XHOCTb, TO CyMMbl IIPOTUBOIIOJIOXHBIX
CTOPOH PaBHBI. ﬂocmamoquocmb: €CJI1 CYMMbI IIPOTUBOIIO-
JIOKHBIX CTOPOH paBHBbI, TO MOXHO BIIUCATh.

492. JlokaXuTe, 4TO BOKPYT BBIIYKJIOTO YETBIPEX-
yroJibirika ABCD MOXHO orucath OKpY»XHOCTb B TOM
¥ TOJIbKO TOM cCilydyae, korza cropona CD Buana u3
Touek A M B mop omHUM M TeM ke yTJIOM.

> EcJii OKpY>KHOCTb OIKCATH MOKHO, TO YTJIbI, TIO[
KoTopbiMu Bu/iHA cTopoHa CD u3 toyek A u B, siBiisi-
IOTCST BITMCAHHBIMM YTJIAMHU, OTMUPAIONIMMUCST HA OIHY
JyTy, ¥ TIOTOMY PaBHBI.

B 0OpaTHY0 CTOPOHY: MyCTh 3TH YTJIbI paBHbI. [1po-
BeJIEM OKpyskHOCTh uepes Touku A, C u D. Toraa tou-
ka B momnanér Ha Ty ke OKpy>HOCTb. B camom Jiesie, u3
TOYEK BHE OKpYxHOCTH 0Tpe3ok CD BujieH 10/] MEHb-
1M yIJI0M, YeM 13 Touek jayru CAD, a u3 Touek BHY-
TpU — TOA O6sBIIMM (3a1a4ya 405). <

493. JlokaxuTte, 4TO €CIHU B BBIIYKJIOM YETBIPEX-
yrojibirike ABCD cymma yrioB A u C pasha 180°,
To cropona CD Buana u3 Touek A u B noj oaunaxo-
BBIMU yTJIaMU.

> OT0 — OueBU/IHAsI KOMOMHALMS TPEABLTYIINX 3a-
Jad. HTEpecHo To, 4TO B Takoi (POPMYJIMPOBKE HET HU
CJIOBA O KaKMX Obl TO HU OBIJIO OKPYXKHOCTSIX, a pelie-
HUE UCLOJIb3YET BCIIOMOIATE/IbHYIO OKPYXKHOCTb. (O1y
3aja4y MOXHO TakKXe PElIUTb C TOMOIIbIO MOAOOHBIX
TPEYTOJIbHAKOB, CM. HIDKE.) <]

Ewmé HecKoJibKO 3ajau

494. XKeJast y3Hatb, pgejurcst Jid uncsio 1233 Ha 9,
Marmra Beramcsmiia cymmy ero mugp 1 +2+3+3 =9,
3aMeTHJIa, 9YTO OHA JEJUTCS Ha 9 U 3aK/II0YMIIa, YTO Ca-
MO YHMCJIO TOXe AesiuTcst Ha 9. Kakoit yacThio Npu3HaKa
JIEJIMMOCTU Ha 9 oHa BocroJib3oBaJiack: (1) mim (2)?
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Kenas y3nats, nenmrcst nu uncio 1236 Ha 9, Kons
BBIUMCTUAT cyMMy ero mudp 1+ 2+ 3 + 6 = 12, 3ame-
TWJI, YTO OHA HE AEJIUTCI Ha 9 M 3aKJIIOYMJ, YTO CaMO
4HCIIo ToXe He JesuTcs Ha 9. Kakoit yacTpio mpu3Haka
JIeJIMMOCTH Ha 9 oH BocnoJib3oBasicst: (1) wam (2)?

495. Ilpoeccop MaTeMaTUKUA U JOMA IOJIb3YETCSt
HAayYHON TEPMHUHOJIOTHE: OHAa T'OBOPUT CBOEMY CBIHY
Bace, uTo moJiyyeHue NOCJIeHUM MSITEPKU 3a YETBEPTh
SIBJISIETCS HEODXOOUMbIM YCJIOBUEM 1IPUOOPETEHHUSI BE-
Jlocuriesia. A TIPUBBIKIIMI K TakoMy oOpaiienuio Bacst
CIylaeT U aymaer npo cedsi: «Bot ecsin Obl 9TO ObLIO
JoCmamouHsiM yCIOBUEM, TO CTOMJIO Obl MOCTapaThb-
cst». UTO OHM MMEIOT B BUJY, €CJIM CKa3aTh MO-MPOCTO-
my?

496. B uyerbipéxyroibauke ABCD jBa npotuBo-

HOJIOKHBIX yria B u D upsimble. Jlokaxure, 4To
ZDAC = £DBC.

497. B ocrpoyrosibiom Tpeyrodibhirike ABC 1po-
BeJieHbl BoicoThl AK u BL, nepecexarionimecst B TOUKe
O. (Bbicora coe/iMHSIET BEPIIMHY TPEYI'OJIbHUKA C TOY-
KOI Ha TIPOTUBOIIOJIOKHOM CTOPOHE U TIEPIICHIUKYJISIp-
Ha Toit cropore.) Jlokaxure, uro /BLK = ZOCB.

498. Jlokaxkure, 4TO JUISI OIIMCAHHOI'O OKOJIO OK-
PY’KHOCTH IIECTHYTOJIbHUKA CO CTOpOHamH a, b, ¢, d,
e, [ (B mopsiike 00X0/1a) BBIMOJHSIETCSI PAaBEHCTBO:

a—b+c—d+e—f=0.

SIBasieTcst 1M 3TO PaBEHCTBO HEOOXOAMMBIM YCIIOBHEM
JUISL TOTO, YTOOBI B LIECTUYTOJIBHUK MOXHO OBLJIO BIH-
CaTh OKPY>KHOCTB? a JI0CTaTOYHBIM?

499. [TsaTuyrosbHUK co CTOpoHamu &, b, ¢, d, e (rie-
PEYNCIIEHHBIMHU TI0 YaCOBOM CTPEJIKE) BIUCAH B OKPYXK-
HOCTh HEKOTOPOTO paanyca. JIOKaxuTe, 4To MOXKHO T10-
CTPOMTH LISITUYT'OJIHUK CO CTOpOHAMH 4, e, d, b, ¢ (rak-
K€ TI0 YacoBOI CTpeJIKe), BIMCAHHBIA B OKPY>KHOCTH
TOTO e pajmyca. JIOKaXuTe, 4TO MOXKHO MOCTPOUTH
MSITUYTOJBHUK CO CTOPOHAMH d, ¢, b, d, e, BIMCaHHbII
B OKPY)KHOCTb TOTO € paJuyca.
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27. Ilaomwamu

IMnomans ¢Gurypsl — HEOTPULIATEJILHOE YHCIIO.
PaBHble Gurypsl nMeloT paBHble TUIomamM. Ecim ¢u-
rypa paspes3aHa Ha 4acTd, TO e€ IUIOIa/b PaBHA CyM-
Me 1utomasei yacreit. [lnomans kBagpara co cropo-
HOI 1 NpuHMMAETCs 32 €IMHUILY IUIOA/N.

HasBaHye eaMHWIBI TUIONIAAN ONpPEAEsIeTCsT TeM, Kakasl
y Hac equHMNA AIMHBL. CKaXKeM, €CIi MBI MU3MEpsieM JJIUHY
B MeTpax, TO IJIOWA/b U3MEPSIETCS B KBAOPAMMHbIX Mempax
(omMH KBaJIPaTHBI METP — OTO IJIOAIb KBaJgpaTa co CTO-
POHOI B OMH MeTp). VIMEHHO B KBa/[paTHBIX MeTpax OObIY-
HO M3MepSIIOT TUIONIA/b KBAPTUPBL. A, CKa’keM, ITOBEPXHOCTh
038p OOBIYHO M3MEPSIIOT B KBaJPATHBIX KHUJIOMeTpax (OuH
KBA/JIPaTHBIl KUJIOMETP — STO IUION[AAb KBajpaTa CO CTO-
POHO# B OJIVH KUJIOMETP).

B reomeTpun 4acTo OImycKaloT Ha3BaHUE €IMHUIIBI U TOBO-
PAT IIPOCTO 00 OTPE3Ke MVIMHOM 2 WM TPEYTOJIbHUKE ILIOMa-
Ibio 7 /2, He yTOuHSISI, UAET JIM peub 00 OTpe3ke JITIMHOM 2 cM
U TPEyTOJIbHUKE TTOMA/bI0 7 /2 cM? WM 06 OTpe3Ke [UIMHOM
2 KM ¥ TPEYToJIbHUKE IIomanpio 7/2 km2. (A aMepUKaHCKHUE
IIKOJTBHUKY MOTYT TIPEJICTABJISTh cebe OTPe3oK UTHHOI 2 (y-
Ta U TPEYTOJIbHUK TUIOLIA/IbI0 7 /2 KBaJpaTHBIX (yTa.)

500. Haiigure nJjowaab npsiMOyroJibHUKa CO CTO-
poHamu 3 u 5.

> Takoii IPSIMOYTOJIbHAK MOXHO paspesaTb Ha 15
eIMHUYHBIX KBAJpaTOB, MOXTOMY €ro IUIOIA/b paBHA
CyMMe TIIOIAJIEH ITUX KBAJIPaToB, TO €CTh 15. <

501. CxoJibKkO KBaJJpaTHBIX CAHTUMETPOB B KBaJIpat-
HOM MeTpe?

> Ksazpar co cropoHoit B 1 MeTp MOXHO pa3-
ourb Ha 100 x 100 kBaJgpaToB CO CTOPOHOH 1 caHTU-
METp, MO3TOMY B OJTHOM KBaJPaTHOM MeTpe MOMellaeT-
cs 100 - 100 = 10000 xBajipaTHBIX CAHTUMETPOB. <]

502. Haiiaure muiow@aap NOpsIMOYIOJIbHUKA CO CTO-
poxamu 1/3 u 1/5.

> Ecnm eqmHMYHBIN KBapaT paspes3arh Ha 3 4acTu
10 TOPU3OHTAIN U 5 YacTeil 0 BEPTUKAIN, TO Kax/iast
YacTb KaK pa3 U Oy/JeT NpsIMOYTOJIbHUKOM CO CTOPOHa-
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mu 1/3 n 1/5. Beero yvacreii 15, oHM paBHBI, TIO3TOMY
TJTOmAAb KXo yactu Oyaer 1/15. <

503. Haitaure miowaip NpsMOyrosibHUKA €O CTO-
poxamu 2/3 u 3/5.

> Taxoil IpsAMOYTOJIbHUK COCTaBJIeH U3 2 X 3 Mpsl-
MOYTOJIbHUKOB pazmepa 1/3 x 1/5, mo3ToMy ero mio-
mab paBia 6/15 = (2/3) - (3/5). <

[Lomaap npsMOyroJibHUKA CO CTOPOHaMU a U b
pasHa ab. B wacrHOCTH, IJIOWIA/b KBAJpaTa CO CTO-
poHO#t a paBHa a’.

B nmpenpiayueit 3ajade Mbl IO CYIIECTBY JI0Ka3aJld 3TO
JJI1 CJiydast, Korja CTOpPOHBI NPSIMOYTOJIbHUKA PallMOHAJIbHBI
(I/IBMCpﬂIOTCﬂ ,HpOGSIMI/I C IICJIbIMU YUCJIUTECJISIMU U 3BHAMCHATEC-
J'IﬂMI/I). ﬂl’[ﬂ O6LL[€FO CJly4dasi 9TO MOXKHO J0OKa3aTb, 3aKJ/Ir04ast
TIPSIMOYTOJIbHUK MEXK/y MEHBUIUM UM OOJIBLINM NPSIMOYTOJIb-
HUKaMU € pallMOHAJIbHbIMM CTOPOHAMMU.

3ameTuM elg, 4To 3Ta 3a7a4a OOBSICHSET, IMOYEMYy HpO-
W3BEJICHUE ( - @ HA3bIBAIOT «a B KBA/IpaTe» UM «a KBaJpaT».

504. Haiiute niomapb IpsiMOYTroJbHOTO TPEYTOJlb-
HUKa, 00a KaTeTa KOTOPOro UMEIT JJIMHY 1.

D> JlmaroHanb paspesaeT eIMHUYHBIA KBaJpaT Ha
JIBa TaKMX TPEyroJIbHHUKA, MO3TOMY ILIOIAb KaXKIA0ro
n3 HUX paBHA 1/2. <

505. Haiiure niowa/is npsiMOyIroJibHOIO TPEYI0Jlb-
HUKa, Karerbl KOTOPOI'O PaBHbl 3 U 5.

> W3 aByX TakuX TPeyroJibHUKOB MOXHO COCTaBUTh
NPSIMOYTOJIBHUK 3 X 5, MO3TOMY IUIONIA/Ib KaX/OI0 U3
HUX PaBHA TIOJIOBMHE TJIONIAN MPSIMOYTOJIbHUKA, TO
ectb 3-5/2. <

Pemienne npeapiaymeit 3agaun MoKa3bIBacT, 4TO
TLJIOIIA/Th TIPSIMOYTOJILHOTO TPEYTOJIbHUKA COCTaBJISIET
TIOJIOBUHY TIPOU3BEICHUSI €r0 KaTETOB.

B crenytonieit 3a1aue Hy>KHO HA#TH ILIOIIA/L Tpe-
YIOJIbHUKA, HE SIBJISIIOLIETOCS] MIPSIMOYTOJIbHBIM.

506. Haiiaute mionagp TpeyrojbHUKa (CM. pUCy-
HOK) Ha KJieTuaroii Oymare. (CropoHa kJieTku 1.)

> Ero MoxxHo paspesaTh Ha JIBe 4acTH, IUIOLIATA
koTtopbix paBebl (1 -1)/2 = 1/2 uw (1-2)/2 = 1.
Oo6was miowaap oyzer 1,5. <
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507. Ta ke 3amava JJIsl JpPYroro TpPeyroJibHUKa
(cM. pUCYHOK)

D> OTOT TPEYroJIbHUK He TaK JIETKO pa3pe3aTh Ha 4a-
CTH W3BECTHOI ILIOIIAIU. 3aTO €r0 MOXXHO JOIOJIHUTD
110 KBajipaTta 3 X 3 TpeMsl IPSIMOYTOJIbHBIMU TPEYIOJIb-
HUKAMH, IUIOWIAAM KOTOPbIX Mbl UCKaTb ymeeM (OHU
paBubi 2:2/2 =2,1.3/2=1,5u3-1/2 =1,5). OrBer:
IJIOLIAb TPEYIOJIbHUKA paBHa 9—2—1,5—-1,5=4.

JBe urypsl, UMeoIME PaBHYIO IJIONIA/Th, HA3BI-
BAIOT PAGHOBENUKUMU.

YTOOBI /10Ka3aTh, YTO JBE (PUI'Yphl PAaBHOBEJMKH,
MOXKHO pa3pe3aTrh OAHY M3 HUX Ha YacTH, a 3aTeM CJIo-
XKUTh M3 9TUX YacTeil Apyryio ¢urypy.

508. Paspexxbre TPEyroJibHUK Ha JIBE YaCTH, U3 KO-
TOPBIX MOXKHO CJIOXKHTh MapaJiIeJIOrpaMM.

D> MoxHO pa3pe3aTh TPeyroJbHUK 10 CpeaHe Jiu-
HUM, TIOCJI€ YEero MEHBIIYI0 4acTb MOBEpHYTh Ha 180°
U NPUJIOXUTH K OoJblIeil (CM. pUCYHOK). UTOOBI j0Ka-
3aTh, YTO BCE CXOJUTCS, 3aMETHM, UTO CPEJHSIs JIMHUS
MPOXO/INT Yepe3 CEPEANHBI CTOPOH U MapaJljieibHa Tpe-
TbEH CTOPOHE, M JIONIOJIHUM TPAIELMIO 0 NapaJljieJo-
rpamma. Jlerko 10ka3aTh, YTO BBICTYIAOIAS YACTh Tpe-
YTOJIbHAKA PaBHA HeJOCTawolle#l (o CTOpoHe U JIBYM
yriam). <

509. PaspexbTe napaJijielorpaMM Ha YacTH, U3 KO-
TOPBIX MOXXHO COCTaBUTD IPSIMOYTOJIbHUK.

> IMosoxxuM napajijieJiorpaM Ha TOPU30HTAJIBHYIO
IIPSIMYIO ¥ OIIyCTHM BBICOTBI M3 KOHIIOB €O BEPXHEIrO
OCHOBaHMs. BuHO, uTO €ciM OTpe3aTh TPEYrOJIbHUK
cJieBa U TPWJIOXKUTD €ro CIpaBa, TO KaK pa3 MOJTyduTCsI
MIPSIMOYTOJIbHUK. (OTH JIBa MPSIMOYTOJIBHBIX TPEYTOJIb-
HHMKAa — BBICTYIAIOIINIA ¥ HEIOCTAIOIMI — PaBHBI, Ha-
IIPUMEP, 110 T'MIIOTEHY3€ U OCTPOMY YIJIYy.)

Bripouem, Takoit mpuém He Bcerga roauTcess — Mo-
JKET OKA3aThCsl, YTO BBICOTA 1AJIAET BOBHE OCHOBAHUSI
(cM. pucyHoOk). Toraa MOXHO IOJIOKUTH Iapajijielio-
IpaMM JIpyTUM OOKOM: €CJIA CHeJIATh FOPU30HTAJIbHON
00JIBLIYIO CTOPOHY IapaJlJIeJIOrpaMMa, TAKOT'O CJIyYHTh-
Csl HE MOJXET.
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Ects u fApyroit cnocod — MOXHO pa3spesaTh Ma-
pajieslorpaMM Ha HECKOJIBKO CJIOEB, KaXJIblil Iepefe-
JIaThb B NIPSIMOYTOJIBHUK W IIOTOM 3Ty CTOIKY IPsIMO-
YIOJIbHUKOB CJIeJIaTh BepTUKaJIbHOM. [losyunres oaun
OOJIBINION TPSIMOYTOJILHUK, Y KOTOPOrO CTOPOHAMU Oy-
JlyT TOPU30HTAJIbHAS CTOPOHA IapaJjlIe/IorpaMMa 1 €ro
BbICOTA. <

510. Meauana JesUdT TPEYroJibHUK Ha JiBa Tpe-
yrosibHUKa. J{oKaXXuTe, YTO T TPEYTOJbHUKH PaBHO-
BEJIVKY, Pa3pe3aB OJVH M3 HUX HA JIBE YaCTH, U3 KOTO-
PBIX MOXKHO CJIOXXHTH BTOPOW.

> IlpoBeném aBe cpennue aunuu. [Monyuarcst qBa
TPEYTOJIbHAKA, PAaBHBIX KaK MOJIOBMHKHU IapaJijiesio-
rpamMma, ¥ [[Ba, KOTOpbIC PaBHBI IO TPEM CTOPOHAM (Ka-
K7ast CTOPOHA B/IBOE€ MEHBIIE COOTBETCTBYIOIIEH CTOPO-
HBI OOJIBLIOTO TPEYTOJbHUKA). <

511. [dokaxkuTe, 4TO IUIOWIA/b Mapalie]orpaMma
PaBHA IPOM3BE/ICHUIO €r0 CTOPOHBI HA BBHICOTY, OITy-
IIEHHYIO HAa 3Ty CTOPOHY.

> MOXHO MCIOJIB30BaTh PENIEHHYI0 HAMH 3a/1auy
U paspesarh MapajuiesIorpaMM Ha YacTH, U3 KOTOPBIX
CJIOXUTH MPSAMOYTOJIbHUK. HO MOXHO c/ie1aTh 1 UHave.
Eciu 106aButh k napajuiesorpammy ABCD tpeyrosib-
Huk CDE (DE — Bbicora, onyiieHHast u3 touku D
Ha TpsiMyi0 AB, CM. PUCYHOK), TTOJYUUTCSI Tparelust
ABCE. Ta xe camast Tpanelys oJy4nuTcsl, e 100a-
BuTh K npsimoyrosibhiuky BCEF (BF — Bbicota) Tpe-
yrojibiik ABF . TlpsimoyroJibHble TpeyroJibiuku ABF
u CDE paBHbl 110 I'MIIOTEHY3€ M OCTPOMY yrily. 3Ha-
YUT, W [1APAJLICJIOIPAMM, U HIPSIMOYI'OJIbHUK 110J1y4aloT-
S BBIYUTAHUEM PaBHBIX TPEYTOJbHUKOB U3 TPAICIUU U
TOTOMY MMEIOT OJIMHAKOBYIO ILJIOMIATb.

OTOT NpPUEM NPOXOAUT O€3 U3MEHEHHUsI U B cilydae,
KOI'ZIa BBICOTA MAJaeT BHE OCHOBAaHUS MApalIesIorpaM-
Ma. <

[Mpuém, McHosb30BaHHBIA B pPEIICHUN 3TOW 3a/1a4yd, Ha-
3bIBAOT TaK: Mbl [0OKa3aJid, 4YTO Iapa/uie/IorpaMM U IIpsi-
MOYTOJIbHUK pasHOs8eluKu no OONONHEHUIO (HOJ'[y‘-IaIOTCﬂ n3
PaBHbBIX (PUTYp OTPE3aHUEM PABHBIX YaCTell, HO B Pa3HBIX Me-
cTax).
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512. Jlokaxure, 4To ILIOLIAb TPEYTOJIbHUKA paBHA
MOJIOBUHE TIPOU3BEJCHUSI OCHOBAHMS Ha BBICOTY, OITy-
HIEHHYIO Ha 5TO OCHOBAHHUE.

Q
%]
I
e

> B camom jiesie, 1Ba Takux TPEyroJibHUKA 00pasy-
10T MapaJijieslorpamMmM, IO b KOTOPOro paBHA IpPO-
W3BE/ICHNIO OCHOBAHUS Ha BBICOTY. <

| |

513. Ucrosib3yst npeibliylylo 3a/ady, [JOKaXUTe
(IpyruM croco0OM 1o CpaBHEHHIO ¢ 3aja4eil 510), 4To
MeJ/IMaHa JIEJIUT TPEYTOJIbHUK Ha J[BE TIOJIOBUHbBI PaBHOM
IUIONIA/IN.

> B camom jene, Yy 5TuX TNOJIOBMH OJWHAKOBBLIC
OCHOBaHHSA U 061_[[851 BbICOTA. <]

514. [lokaxure, uTo ILIOWAJb TpalECLUM paBHA

o . (a+ b)h
TIPOU3BEACHUIO €€ BBICOTHI Ha MOJIYCYMMY OCHOBaHMU. I e—

2

D> PaspekeM Tparmenmio AMaroHajblo Ha [Ba Tpe-
YTOJIbHUKA. BBICOTHI TWX TPEYTrOJILHMKOB PaBHBI pac-
CTOSIHMIO MEX/y HPSIMBIMHU, TPOJOJIKAIOIIMMU OCHOBA- e
HUSI Tpamelyy, TO ecTh BbicoTe Tparenuu. [liomans
Ka)X/TOTO W3 HUX PaBHA TOJIOBMHE MPOM3BE/ICHUS BBICO-
ThI TPAIEIMU HAa OJTHO U3 OCHOBAHMUI, OCTAETCS CIOKUTH
ST PaBEHCTBA. <

515. B TpeyroJibHUKE O/THa CTOPOHA B/BOE JJIMHHEE
npyroit. Jlokaxure, 9TO OTHA U3 BBHICOT TPEYTOJbHUKA
BJIBOE KOpOYE PYTOIA.

> @opMmyJy Ui IUIOMAJANA TPEYTOJbHUKA MOXHO
MPUMEHSATh K Pa3HBIM CTOPOHaM, U IUIOIAIb JOJKHA
TIOJTYYUTLCSI OTHOM M TOH k€. 3HAYUT, pa3 OHA CTOPO-
HA BJIBOE JJIMHHEE APYTOM, a MPOU3BEACHNE CTOPOHBI U
BBICOTBI OJIHO M TO K€, TO OJIHA U3 BLICOT BJIBOE KOpOUYE
apyroi. <

B o0uem ciyyae TO k€ pacCy’k/JCHHE IMOKa3bIBAaeT, 4TO

BBICOTBI TPEYTOJIbHUKAa 0OPaTHO MPOMNOPLUOHAJIBHBI OMyIEeH-
HBIM Ha HUX CTOPOHaM.

C —
516. Ha oaHoit U3 [BYX NapaJlJIebHBIX TPSIMBIX
B3SIT HENO/BIDKHBINA 0Tpe3ok AB, a 1o apyroii nepeme-
maetcst Touka C. JlokakuTe, YTO IUIOMAIb TPEYToJIb-
Huka ABC ocTa€rcsi HeM3MEHHOIA. A B
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> B camoMm gene, ecam omyckath u3 To4kd C BbI-
coty Ha mpsmyio AB, To e€ JJMHA He 3aBUCHT OT IO-
sioxenust Touku C. <

517. B rpaneuun ABCD (ocuosanust AD u BC)
Auaronajit nepecekaiorcst B rouke O. Jlokakure, 4ro
tpeyronsauk AOB n COD uMeioT paBHYIO TUTOMIA/Th.

> OTO CTAaHOBUTCS SICHBIM, €CJIM K OOOUM TPEYToJib-
HUKaM JI00aBUTh Tpeyroibiuk AOD — nostyyarcst jBa
tpeyrojbauka ABD u ACD, xotopble umeloT oduee
OCHOBaHHEe AB W paBHbBIE BBICOTHI, OIYIIEHHbIC HA 3TO
OCHOBaHHE. <]

518. B tpeyrosibiuke ABC na cropone AC B3sta
Touka M, nensiusist €€ B otnomenun AM : MC =1:3.
Haiiqure momans Tpeyroasnuka ABM, ecnmm mio-
maap Tpeyronbanka ABC pasHa 1.

> B tpeyrosmbhankax ABC u ABM ectb 001iast Bbl-
coTa, onyuieHHast u3 Toukn B, a cropoust AC u AM,
Ha KOTOPbIE OHA OIYLIEHA, OTJINYAIOTCS. B UESThIPE pasa.
[MosTomy momanas Tpeyroasuuka ABM pasHa 1/4. <

To xe PacCCy>)KACHUE TTOKA3bIBACT, YTO €CJIM OJHY CTOPOHY
TPEYrojibHUKa yBEJIMYUTH WJIA YMEHBIIUTL B k pa3, OCTaBUB
JPYTYIO CTOPOHY U yToJl MEX/y CTOPOHAMU HEU3MEHHBIM, TO
monaab TpEyroJibHUKa YyBCJIMUUTCS WA YMCHBIIUTCA B TC
ke k pas.

519. B tpeyronbauke ABC cepequna K CTOpOHBI
AB coenunena ¢ toukoit M, nensimieit cropony AC
B orHomiennn AM : MC = 1 : 3. Haiiaure mio-
waap Tpeyrosibuka AKM, eci mjowaib TpeyroJib-
nnka ABC pasna 1.

D> CpaBHUM 00a TPEYTrOJIbHUKA C IIPOMEXYTOUYHBIM
tpeyrosibiukom ABM . CHauajia Mbl YMEHbBIIAEM CTO-
pony AC tpeyrosibinika ABC B uerbipe pasa jo AM,
nosyvaeM TpeyrosbHuk ABM. Kak mbl Bujenu, muto-
a/Jb TPU 3TOM TAaKXKe YMEHBIIIACTCSl B YeThIpe pasa.
3aTeM Mbl yMeHblllaeM cTopony AB BaBoe 1o AK, mio-
aJb yMeHbluaercs e B aBa pasa. [losyyaem orBer:
1/8. <

10 PaACCY>XKACHUE MOKa3bIBACT, YTO €CJIM Mbl MCHSIEM /IBC
CTOPOHbBI TPEYroOJIbHHUKA, OCTaBJISASA YIOJI MEXKAY HUMHU HEU3-
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MEHHBIM, TO IJIOIA/Ib MEHSAETCS MPOMNOPIIUOHATIBHO TTIPONU3BE-
JACHUIO 3TUX JBYX CTOPOH.

520. Okpy>kHOCTb pajinyca » BIKMCAaHA B TPEYIOJib-
HUK HepuMeTpa p U mwiomaan S. Kak cBs3aHbl 3TH TpU
BEJIMUMHBI?

> COeIMHMB [IEHTP OKPY>KHOCTH C BEPIUHAMHE TPE-
YrOJIbHUKA, TIOJYYUM TPU TPEYTOJNbHUKA, KAXK/bIA U3
KOTOPBIX UMEET BBICOTY ¥, ONYIICHHYIO Ha OJIHY U3 CTO-
poH tpeyrosibhuka (a, b, c¢). Inomanu >Tux Tpéx ya-
creil paBHbl cooTBeTCTBeHO ar/2, br/2 u cr/2. Ckia-
JbIBast, noJsiyyaem, uro S = (a+b+c)r/2 = pr/2. <

I/ICHOJII)ByH MOHSITUE TJIOIIAAY, MOYXXHO HAWUTU OTHO-
IICHUE JIMalrOHAJIM KBa/I[paTa K €ro CTOPOHC. Bor kak
OTO JACJIACTCH.

521. Bo CKOJIBKO pa3 HYy»HO YBEJIAYATL CTOPOHY
KBaJIpaTa, 4TOObI €ro IUIOMA/b YBEJMYAIACh B UETHIPE
paza?

> [liaomaap OpsSIMOYTOJIbHUKA CO CTOPOHAMH O U
b pasua ab, nodromy IuIOIA/b KBAJPaTa CO CTOPO-
HOW @ paBHA @ - @ = a’. YBEJMUMB CTOPOHY KBaJpa-
Ta BJBOE, Mbl YBEJMYMM €O IUIONMAIbh B YETHIPE pasa:
2a)? =2%2a% = 44?%. «

522. Bo CKOJIbKO pa3 HY»HO YBEJUYUTH CTOPOHY
KBa/IpaTa, 4TOObI €ro IJIOMA/Ab YBEJINIMIach B 2 paza?

> [lpu yBesiMueHUM CTOPOHbBI KBajipara B k pas ero
TJIomah yBemunBaetcs B k2 pas: eciv paHbllie CTO-
poHa GblIa @ W 1IomAAb a, TO Teneph cropoHa ka u
niomaab (ka)? = k?a?. 3HauuT, HyXkHO HailTH Takoe
k, uato k2 paBHo 2. Takoe 4ucia0 (IOJOXKUTEJIHLHOE)
HA3bIBAETCSl K6AOPAMHbIM KOpHeM U3 2 W 0003Haua-
ercst V2. (Ha muorux KaJIbKYJISITOpPaX €CTh COOTBET-
CTBYIOIIAs! KJIABMIIIA; HAXaB €€, MOXKHO YOCIUThCS, U4TO
V2=1,4142..) «

C nipyroit CTOPOHBI, yBEJIWYEHUE TIIIONAIA KBaJpa-
Ta BJIBOE JICTKO BHIMIOJHUTH TeoMeTpryecku. Haprcyem
Ha KJIETYaTOl Oymare KBaJpaT IO JAMaroHayu (CM. pH-
CYHOK).
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523. [lokaxxuTe, 4TO IUIOWAAbL STOrO KBaJpara
BIBOE OOJIblIE TJIONIAAN KJIETKU.

D> OH COCTOUT U3 YETBIPEX TPEYTOJILHUKOB, KX /IbIit
M3 KOTOPBIX PAaBEH TOJIOBMHE KJIETKH. <

3HAYMT, CTOPOHA OOJIBIIIETO KBapaTa, TO €CTh Jna-
TOHAJIb KJIETKU, B /2 pa3 GOJIble CTOPOHbI KJIETKHU.

Jlpyrumu cjioBaMy, AWArOHAJb PaBHOOEIPEHHOTO
HPSIMOYTOJIHOI'O TPEYIOJIbHIKA B /2 Pa3 JUIMHHEE ero
KaTETOB.

MOSKHO JI0Ka3aTh, YTO YKMCJIO \/2 HEJIb3si HpEJICTAaBUTh B
BUJIe JpOOU C IeJIbIM UYMCJIUTENIeM M 3HaMeHaTeseM. Jpyru-
MU CJIOBaMHU, ypaBHeHue (m/n)? = 2 HeJlb3s PEUMTb, €CJIU
B KauecTBe m U n Oparth TOJILKO Liejible uncia. Kak rosopsir,
uncio /2 uppayuonansHo (PalvioHaJbHBIMU Ha3bIBAIOT JIPO-
OU C 1IeJIbIM YHMCIUTEJIEM U 3HAMEHATEJIEM), ¥ 3TO 3HAJIU yKe
JPEBHUE TPEKU.

TMoueMy umcio /2 MppaLoHaNbHO? [IPeONosKIM, YTO
OHO palMOHAJIbHO, TOTJAa €0 MOXKHO 3alucaTbh B BUAE He-
COKparumoii podu m/n (noka Apodb COKparMma — COKpa-
1aeM). YpaBHEHUE (m/n)? = 2 MOXHO nepenucaTb B BUJIE
m? = 2n?. Cpasy e BUIHO, YTO m 4YETHO, MHAYE JieBast
yacTh Obljla Obl HEUETHOI, a mpasasi Bcerga uérHa. (JlioGoe
HEYETHOE YUCJIO0 MOXHO 3amucath B Buae (2k + 1); ero ksa-
apar paped (2k +1)2 =4k +4k+1=2Q2k*+2k)+1,n
noToMy OyJeT HEYETHBIM YMCJIOM.) 3Hasl, 4TO m 4YE€THO, 3a-
muieM ero B Buae 2u, torma m?> = 4u’ = 2n% u 2u? = n’.
Tenepb BUAHO, YTO N TOXE AOJDKHO ObITh UETHBIM, MHAYE
npaBasi 4acTh Heu€rHa, a Jiesast u€rHa. Ho rorja apods m/n
MOYKHO COKpPAaTUTh — IMPOTUBOPEYHE.

MoxkHO ObLTO ObI CKa3aTh U KOpOYe: APOOb m/ n HECOKpa-
TUMA, 3HAYUT, B PA3/IOXKEHUU HA IIPOCTBIC MHOYKUTEJIM YUCEJI
m U n HeT OOLMX MHOXKUTEJIEH. 3HAUUT, U B PA3JIOKEHUH m>
u n? (B HUX Te € MHOXUTEJIH, YTO B M U n) HET OOIMX
MHOKHUTEJIEN, U 10TOMY Jpobb m?/n? Toke Hecokparuma.
C 7pyroii CTOpPOHBI, OHa COKpalllaeTcsl 0 2 — MPOTHBOpPE-
yue. Ho 3T0 paccyskaeHre UCrnoJib3yeT OAHO3HAYHOCTh pasJio-
SKEHMsI HA POCTbIE MHOXUTEJIM (TAaK HA3BIBAEMYIO OCHOBHYIO
meopeMy apugpmemuxu).

VppaimoHaipHOCTD /2 o3Hayaer, 4To CTOpOHA KBaJpaTa
U €ro JWaroHajlb He MUMEIOT obuwjeil Mepbl, TO €CTh 4TO He-
JIb3s1 HAMTH OTPE30K, KOTOPbIN YKJIaJbIBajicss Obl B TOM U B
apyroit nesnoe yncio pas. (Ecm oH yksagsiBaeTcst m pas B
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JIMaroHAJ U N pa3 B CTOPOHE, TO OTHOLIICHUE UX [UTMH OyaeT
paBHO m/n, a OHO WppalMOHaJbHO.) Kak roBopsr, auaro-
HaJIb KBAJIpaTa U €ro cropoHa Hecousmepumvl. (Ilonpobuee
cM. B pasfenie 32.)

JlpeBHUE Tpeku BooOIe HE pacCMaTpUBAIM HUKAKUX YH-
ceJl, KpOMe palMOHAIbHBIX. [loaTOMYy [UIsI HUX HEcom3MepH-
MOCTh CTOPOHBI KBaJIpaTa M €ro JUaroHajy ObLIa OCOOEHHO
TOPA3UTEJIbHOM: TO 03HAYAJIO, YTO OTHOIICHUE JUATOHANA K
CTOPOHE BOOOILE HE SIBJISICTCS] YMCIIOM.

XoTst /2 ¥ HeJb3s 3amucaTh B BUJE MpoCToil (MM Ko-
HEYHOHN JIECSATUYHOM) [pOOU, €ro MOXHO HalTH € J1I00O0i
HY>KHOI HaM TOYHOCTbIO. Bynem mpoboBarh 1,12 = 1,21,
1,22 = 1,44, 1,32 = 1,69, 1,4*> = 1,96 — Bcé emé Maso, HO
1,52 =2,25 — y»e MHOro. 3Hauut, 1,4 < ﬂ < 1,5.

Teneps moxHo mpoGosats 1,412 = 1,9881 — wmaJo,
1,422 = 2,0164 — yxe MHoro. 3Haunt, 1,41 < /2 < 1,42,
TO €CTh \/i = 1,41... u TaKk najee (MOXKHO HAWTU CKOJIb-
KO yroaHo 1mdp nocne 3ansiToit). [Ipumeprno 310 M nenaer
KaJIBKyJIATOp (Ha CaMOM Jiesie TaM 4yTh DoJiee CJIOKHBI, HO
0osiee OBICTPBIN AJITOPUTM).

Ewmé HecKoJibKO 3ajau

524. B Bobinykiiom uerbipéxyrosibiuke ABCD wus-
BecTHbI mwioniaau tpeyrosibiukos ABC, ABD u ACD.
Kak, 3nast ux, Haiitu njowaib Tpeyrossuuka BCD?

525. Onun ¢yt (eaununa uzmepenust B CLIA u Be-
JiukoOpuranuu) paseH 30,48 cm. Uro OoJiblue: AecsTh
KBA/IPaTHBIX (DyTOB WJIM OJMH KBA/IPATHBIA MeTp?

526. B ¢yre 12 moiiMoB. CKoOJIbKO KBaJIPaTHBIX
JIOWMOB B KBa/IpaTHOM (pyTe?

527. OmHy CTOpPOHY NPSIMOYTOJIbBHUKA YBEJTWYMAIIN
Ha 10%, a apyryto ymenpliid Ha 10% (IIPOIEHTBI
OepyTcsl OT JJIMHBI COOTBETCTBYIOLIEH CTOPOHBI). YBe-
JIMUMJIACh TIPU ITOM IUJIOLIA/b MPSIMOYTOJIbHUKA WIIN
yMeHblmiace? A nepumerp (CymMma JUIMH CTOPOH)?

528. Haiijnute miowaam TPeyroJbHUKOB Ha pu-
CYHKE.

529. MoxeT 11 nioua b TPEyroJbHUKA C BeplId-
HAMM B y3JlaX KBaJpaTHON CETKM CO CTOPOHO 1 OBITh
pasHa 1/3?
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530. HapucyiiTe TpeyrojbHUK C BEpLIMHAMU B y3-
JIaX KBaJpaTHOH CETKU CO CTOPOHOI1 1, y KoToporo Bce
CTOPOHBI [UIMHHEE 4, a TUIoIAJb MeHbLIe 1.

531. MoryT Ji1 TpU BBICOTBI TPEYTOJIbHUKA UMEThH
avnet 1/2,1/3 1 1/6?

532. JIBe BBICOTBI TPEYroJibHUKA (OIYyLICHHbIE U3
JIBYX BEPIIMH HA IPOTHUBOIOJIOXXHBIE CTOPOHBI MJIM MX
NpoAoJIkKeHns1) paBHbl 2 1 3. YeMy MOXeT ObITh paBHa
TPEThsI BbICOTA?

533. Ha cropoHax KBajjpaTa B3SITbl YEThIPE TOUKH,
JIeJISIKUE 9T CTOPOHBbI B OTHOLIEHUU 1 : 2 (cuuTast 1o
yacoBoil crpeike). 1o 3agaue 217 51U TOUKM SIBJISIIOTCSI
BepIIMHAMU KBajpara. KakoBa muiomaab 3Toro KBajpa-
Ta, €CJIM TIJIONIAb UCXOJHOTO paBHa S?

534. CepeauHbl CTOPOH TPEYTOJIbHUKA SIBJISIIOTCS
BEpIIMHAMU MEHBIIEr0 TpeyroibHuka. Haiiaure ero
IJIOLA/Ib, €CJIH IJIOIA/b UCXOIHOI'O TPEYTIOJIbHAKA PaB-
Ha S.

535. JlBe Me/raHbl JIeJISIT TPEYroJdbHUK IO M S
Ha ueTbipe yactu. Haitjure mowam >tux yacreii.

536. B tpeyrompanke ABC Ha mequane AM B3sTa
npomsBoJibHast Touka X. OHa coeMHeHa ¢ Toykamu B
u C. YkaxuTe Ha IMOJYYUBIIEMCS] PUCYHKE TPHU Mapbl
PABHOBEJIHKHX TPEYTOJIBHUAKOB.

537. B tpeyronbauke ABC B3sita Touka X, mpwu-
uém Tpeyroibiuku AXB u AXC okazaiuch paBHOBe-
JKuUMHU. JlokaxuTe, 4To Touka X JIGKUT Ha Me/IuaHe
AM. (Ipopokum AX [0 HEPECEUCHUST CO CTOPOHON
BC B Touxke M. Ilokaxutre, uro Tpeyrosibhuku AMB
u AMC paBHOBEJTHKH. )

538. Touka K siexxut Ha ctopoHe AC TpeyroJibHu-
ka ABC, a touka O snexur Ha orpeske BK. Jlokaxu-
T€, YTO OTHOLICHME IuIowaeil TpeyroyibHukos AOB u
COB pasno AK : KC.

539. Ha croponax AB, BC u CA TtpeyrosbHuka
ABC B3sitet Touku M, K v L cOOTBETCTBEHHO, IpU-
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uyém otpesku AK, BL w CM mnpoxoxsar depe3 omHy
TOUKY. JIoKaKHTe, 4TO MPOM3BE/ICHHE TPEX OTHOLICHMUI
AM : MB, BK : KC u CL : LA (Bce onu 3amuca-
HbI B HAMIPaBJICHUH 10 YaCOBOI1 CTPEJIKE) PaBHO CIMHHU-
1ie. (Kak BbIPasuTh TH OTHOIIEHWS B BUJIE OTHOIICHWIA
ILIOIIA/IEl TPEyTrOJIbHUKOB?)

540. doxaxxute oOpaTHOE yTBEPXKJIECHHE: €CJIM Ha
cropoHax AB, BC u CA Bssitbl Touku M, K u L, st
KOTOpbIX IpoussejeHue Tpéx orHoueHuit AM : MB,
BK : KC u CL : LA paBHO emwHHIE, TO OTPE3KH
AK, BL u CM mupoxomst depes onny Touky. (Ecim
HaJl0, MoJBUHEM ofiHy U3 Touek K, L, M Tak, 4ToOBI
TPH OTpe3Ka MPOILIN Yepe3 OIHY TOUKY, a 3aTeM 3aMe-
THM, 4TO OHA HE IOJIBUHYJIACh, TAK KaK IPOM3BE/ICHUE
OTHOIIIEHHIT OCTAJIOCh MPEXKHIM. )

YTRepKAEHNMST IBYX MPEIBITYIIMX 321849 BMECTE Ha3bIBAIOT
meopemoii Yegvr (B decTh urtanmbsiHCKOro MateMartuka XVII
BEKa).

541. B uerbipéxyrosibike ABCD nposejietbl jna-
TOHAJIM, KoTopble Hepecekatorcst B Touke O. OHu Je-
JIIT €ro Ha YeTblpe TPEeyroJbHUKA, U3 KOTOPBLIX [Ba,
IPUMBIKAIONINE K HPOTUBOIOJIOXKHBIM cTopoHaM AB u
CD, oka3aauch PaBHOBEIUKAMU. JIOKQXUTE, UTO YEThI-
PEXYIOJIBHUK — TpaleLust.

542. BblnykJiblii YETHIPEXYTOJbHUK PA30OUT JUATrO-
HaJISIMA HA YEThIPE TPEYIOJIbHMKA, IUIOMAIA KOTOPBIX
S, S, S3 u Sy, Kak naittu Sy, ecsmm msBecrunl Sy, S,
n S3{)

543. CepeauHbl CTOPOH BBIIYKJIOTO YETBIPEXYT'0JIb-
HUKa SIBJISIIOTCS BEPIIMHAMM Mapajuiesorpamma (3aaa-
ya 282). Kakosa 1ulowa/ib 31010 lapajuieiorpamma,
€CJTH TUTOIIA/Th UCXOHOTO YETHIPEXYTOJIbHIKA paBHa S?
(DTOT MapayIesIorpaMmM MOJTyYaeTCst OTPE3aHUEM YEThI-
PEX TPEYroJIbHUKOB; JOKAXUTE, YTO CyMMa IUIOLIAAEiH
JIByX MPOTHBOTIOJIOKHBIX M3 HUX paBHa S/4.)

544. [okaxwurte, yTo IJIONIAJb pOoMOA paBHa IO-
JIOBUHE TIPOM3BEIICHUS €ro JWaroHajeil (TouHee, JJIMH
STUX JAUArOHAJIEN).
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BepHo u Oosee obOliee yTBepKeHUE:

545. IuaroHany 4eThIPEXYrOJIbHUKA IEPIIEH/IUKY-
JIsIpHBL. JIOKaXUTE, YTO €ro TUIOIah PaBHA MOJIOBMHE
MPOU3BE/ICHUS] JUIMH JMarOHAJIEH.

546. Jokaxxute, 4TO €CJIM U3MEHUTD YETHIPEXYTOJIb-
HUK, COXPAaHMB IPEXHAMHU JIMHBI €0 UAroHaJied u
YToJI MKy HAMH, TO TUJIONIA/Ib YETHIPEXYTrOIbHIKA HE
V3MEHUTCSI.

547. dau tpeyrosbauk ABC. Kak Haiitu Takyio
TouKy M, uroObl Bce Tpu TpeyroyisHuka ABM, ACM
u BCM ©buin 661 paBHOBesnku? Kax 1osyunts HOBOe
JI0Ka3aTeNIbCTBO TOTO, YTO TPH MEIUAaHbI TPEYTOJbHUKA
HepecekaloTcst B OHOM Touke?

548. I1o HenoBUKHOM 1IPsIMOIA | PABHOMEPHO JBU-
KeTcs Touka A, a Jiexallye BHe STON HPSIMOIl TOUYKU
B n C nenoasmxkHbl. [JlokaxxuTe, 4TO ILUIONIAAbL Tpe-
yromparka ABC nubo BoBce He MEHsIeTCsI, JIMOO CHa-
YaJla PaBHOMEPHO YMEHBIIAETCSI, a 3aTEM PAaBHOMEPHO
yBeJIMunBaeTcsl. (PaBHOMEPHOCTH O3HAYAET, UTO 3a PaB-
HbIC MTPOMEXYTKA BPEMEHM PACCTOSHAE YMEHBUIAETCS
WM YBEJMYMBACTCS HA OJMHAKOBYIO BEJINUMHY.)

549. Touka A JBIKETCSI IO OPSIMOIA C HOCTOSIHHOM
CKOpPOCThIO, a JieXalllasi BHE INpsiMoi Touka B Herio-
JBWKHA. JlokaXknTe, YTO 32 paBHbIC MPOMEKYTKH Bpe-
MeHu oTpe3ok AB 3amertaer paBubie mionam. (Ha pu-
CYHKE OTMEYEHbI IMOJIOKEHUSI TOUKM A 4epe3 paBHbIE
MPOMEXYTKH BPEMEHH; HAJ0 [I0Ka3aTb, YTO 0Opasyro-
IMECs] TPEYTOJIbHUKNA PABHOBEJIMKH. )

OTOo yTBep)KIECHHE MOXXHO PAacCMaTpUBATh KAaK YaCTHBIN
cityvait emopoz2o 3axona Kennepa (1571-1630): npu obpa-
IeHNY TU1aHeTh! BOKpYT CoJTHIIa OTPe30K, COSAMHSIIONIMIA T1a-
HeTy c¢ CoJiHIIEM, 32 paBHBIC IPOMEXYTKH BPEMEHU 3aMeTacT
pasHble njioma M. Haimma 3agaua coOOTBETCTBYET CiIyvalo, Ko-
r7a TiaHeTa Janeko oT CoJHIfa: Tora MPUTSDKEHUST TPAKTH-
YECKU HET, ¥ OHA PAaBHOMEPHO JBIDKETCSI MO MPSIMO.

550. BHyTpu NIpaBUJIBHOIO TPEYTOJIbHUKA B3sITA
npomsBoJibHast Touka O, M3 KOTOPOii OMyILICHB TPU Hep-
TIEHIUKYJIsipa Ha CTOPOHBI TpEyrosibHuKa. Jlokaxwre,
YTO CyMMa JTHX HEPIEHMKYJ/ISIPOB HE 3aBUCHUT OT IIO-
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Joxenust Toukd O BHYTpHU TpeyrojbHuka. (JTa 3a1a4a
y Hac y>ke ObljIa 1o/l HoMepoM 275, HO Temepb €€ MOX-
HO PEeLMTh Hpolle, UCroub3yst ioman.) (CoeauHnre
Touky O C BeplIHAMH TPEYToIbHIKA: TPEYTOTbHIK pa-
300bETCS HA TPU TPEYTrOJIbHMKA, CyMMa IIJIOLIAACH KO-
TOPbIX HOCTOSIHHA. )

551. Peumre 3agady 228 ¢ HOMOIUBIO IIOLIAJCH:
JIOKQXXWUTE, YTO CyMMa JIJIMH TEPHEH/IUKYJISIPOB, OIly-
HIEHHBIX U3 KaKOH-TO TOUKM OCHOBAHHUSI PaBHOOEIpPEH-
HOI'O TPEYroJIbHUKa Ha €ro OOKOBbIE CTOPOHbBI, OJMHA-
KOBA JIJIsSI BCEX TOYEK OCHOBAHUSI.

552. IMpunuunom Kasasibepu Ha3bIBAIOT ClleyoLIEe
YTBEpK/JCHNE: €CJI JBe (PUI'yphl Ha TJIOCKOCTH TaKo-
BBI, UTO JII0OAsT FOPU30HTAJIBHAS ITPSIMAsl ITepeceKaeT nx
[0 PaBHBIM OTPE3KaM, TO ITU (PUIYPbl UMEIOT PaBHYIO
mjowaab. (HepopmaiibHO roBopst, MOXHO OJHY U3 pU-
r'yp pa3pesaTb Ha OECKOHEUHOE YMCIJIO OECKOHEUHO TOH-
KX OTPE3KOB, a TIOTOM C/ABHHYTH MX IO TOPU3OHTAIN
Y TOJIyUuTh JIpyryio ¢urypy.) [Tokaxute, Kak pelmTh
HEKOTOpbIE M3 Pa30OpaHHBIX HAMHU 32/[a4 C HOMOIIBIO
9TOro NPHHIIMUIA.

553. Hapucyiite Ha KJjeryaroit Oymare NpsiMO-
YI'OJIbHBII TPEYIroJIbHUK € Kareramu 1 u 2 (cuuras cro-
POHY KJIETKH 32 €[UHUILY ), IIOCTPOTE HA €ro JUaroHa-
JIM KBaJIpaT ¥ HaliIUTe IUIOIAIb 3TOro KBajapara. Bbl-
BEJIUTE OTCIONA, YTO JAUATOHAJb HMPSMOYTOJIBHOIO TpE-
yroJibHuKa ¢ karetamu 1 u 2 paBHa V5.

Mubt UCMNOJIL3YEM AHAJIOTUYHOEC PACCYX/JACHUE [aJIblIE,
Ipyu J0Ka3aTCJIbCTBE 3HAMEHUTON TEOPEMbL anjaropa: KBa-
APaT r'MIOTEHY3bl PABCH CyMMEC KBA/IpaTOB KaTETOB. B JAaHHOM
cydae (v/5)2 = 12 4+ 22,

554. Tlo yriam kBaJgpaTHOro OacceiiHa pacTyT 4Ye-
ThIpe JepeBa. Kak yBemmuuTh mtomap 6acceitHa BIBoe,
He Tporast ux (4 OCTaBUB 0AacCeiH KBa/JPAaTHHIM)?

555. Hdokaxkute, 4yTO IUIOWA/b Kpyra paauyca v He

Menbiie 272 u He Gouibilie 472, CPaBHUB €TI0 CO BIIU-
CAHHBIM ¥ OTIMCAHHBIM KBA/PATAMH.

Tounast opMyJia JIsl TUTOIIAAM KpyTa pajuyca » TOBO-

pUT, YTO OHA paBHA 7Trr 2, rAc rpedeckast 6y1<Ba ™ (‘{I/ITaeT—
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csl: «IU») O0O3HAUaeT KOHCTaHTy 3,1415926... YrTBepxne-
HHUE STOM 3aJlayM O3HaydaeT, uTo 2 < 7 < 4.

556. Ha30oBéM aMaroHajb BBIIYKJOIO MSITUYTOJIb-
HUKA «XOPOLIE», €C/IM OHA NapalljiesibHa OJJHOM U3 €ro
CTOpPOH. JIOKa)XKuTe, U4TO €CJIM YEThIPE JUArOHAIU JIaH-
HOT'O MSITHYTOJIbHAKA XOPOIINE, TO U MSITast — TOXE XO-
poras. (JTa 3a/7a4a He CIIyYailHO OTHECEHA K Pa3/Iety
o mwionmagax: muaronanb AC nartuyromsauka ABCDE
XOpollla B TOM U TOJIbKO TOM CJjly4ae, Korja IJIoaau
aByx tpeyroibiukoB BDE u CDE pagHbL.)

557. Paccka3piBaloT, 4TO Ha KaKOM-TO TECTe II0 Ma-
TeMaTuke Oblia JaHa 3a/1a4a: «[unorenysa npsiMoyroJib-
HOI'O TpeyroJibHuKa pasHa 10, a omylueHHast Ha He€ Bbl-
coTa paBHa 6. UeMmy paBHa ILIOMIA/Ab TPEYTOJbHUKA?Y.
Jlerensia riacut, 4YTO XOPOIIME YUEHUKHU MOJIYUUIIH 32
OTOT IYHKT TECTa MaJlo OYKOB, a ILIOXHE — MHOIO.
Kak Bbl iymaere, nouemy Takoe MOIJIO CIIyYUThCSI?

558. Tunorenysa NpsSIMOYroJILHOIO TPEYIrOJbHUAKA
paBHa 10. Kakylo MakCUMaJIbHYIO ILIOLIAJb MOXET
UMETb JTOT TPEYroOJIbHUK?

559. [iBe cropoHbl TpeyrosibHuKa pasubl a 1 b. Ka-
Kyl0 MaKCUMAJIbHYIO TLIOIAJb MOXKET UMETh 3TOT Tpe-
YTOJIbHUK?

560. IIpssMOyroIbHUK UMeeT NIEPUMETP (CyMMy CTO-
poH) 4. JlokaxxuTe, YTO IJIOLIA/b ITOTO MPSIMOYTOJIb-
Huka He Oosbiie 1. (TIpuiiokuM ero K KBaapaty co
CTOPOHOI 1, HAJIOXWB OTMH U3 YTJIOB MPSIMOYTOJIhHUKA
Ha O/IMH W3 YIJIOB KBajparta. Kak /10ka3aTh, 4TO BHICTY-
Tarolasl 4acTh KBajipaTa OoJIblle BBICTYMAIOLIEH 4acTu
TIPSIMOYTOJIbHAKA? MOXHO Takke J0Ka3bIBaTh ajaredpa-
MYECKH, 3aMETUB, YTO €CJIM OJJHA CTOPOHA IPSIMOYTOJIb-
HuUKa niepumeTpa 4 paBHa 14 x, To pyras paBHa 1—x.)

561. IIpssMOyTrobHUK MMEET TIEPUMETP He OOJIblie
4. Jlokaxxute, 4TO €ro mJjomaab He 0oJibie 1.

562. IlapaniesorpaMm UMeeT IEpUMETP HE OOJIbLIE
4. Jlokaxxute, 4TO €ro mJjoiaab He 0oJibie 1.

Ha camoMm niene mo0oil 4eTbIpEXYToJIbBHUK NepumeTpa 4
(MM MeHbllle) UMEET ILJIOINIaAb He OoJiee 1, HO DTO JIOKa3aTh
CJIOXKHEE.
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563. NmeeTcst HEBBITYKJIbII YeTHIPEXYroabHUK. Kak
HOCTPOUTH BBIIYKJIbI UYETHIPEXYTOJIBHUK C TEMH K€
CTOPOHAMHU, HO OOJIbLIEH TIONAU?

564. [lan BbIITYKJIblit YETBIPEXYTOJIBHUK CO CTOPOHA-
Mmu a, b, ¢, d (nepeduciensl o yacoBoit crpesike). Kax
MIOCTPOMUTH BBITYKJIBII YETHIPEXYTOJBHUK CO CTOPOHAMU
a, ¢, b, d, umeronmit Ty xe mionap?

565. JlokaxxuTe, 4YTO IJIONUA/(b BBIMYKJIOIO YEThI-
PEXYTOJIbHIKA CO CTOPOHAMU 4, b, ¢, d He IPeBOCXOUT
(ab+cd) /2. JokaxuTe, 4TO paBEHCTBO TYT BO3MOXKHO
TOJIBKO [JIS1 YETBIPEXYTOJIbHUKOB, KOTOPBIE MOT'YT OBITh
BIIMCaHbl B OKPY>KHOCTb.

566. JlokaxxuTe, YTO IUIOMIAIb BBHITYKJIOTO YEThI-
PEXYroJIbHUKA CO CTOPOHAMHU &, b, ¢, d He mnpeBocxo-
aut (ac + bd) /2, v paBeHCTBO BO3MOXHO TOJIBKO JIJisl
YETHIPEXYTOJLHUKOB, BITMCAHHBIX B OKPYSKHOCTb.

ToBopAT, 4TO [Ba MHOTOYrOJIBHUKA PAGHOCOCMA-
8/1€Hbl, €CJIM OJIUH U3 HUX MOXXHO paspe3aTbh Ha MHOIO-
YTOJIbHBIE YACTH, U3 KOTOPBIX CJIOXUTH Apyroi. (Msl
Buje/m B 3ajaue 508, 4yTO TpEeyrosibHUK pPaBHOCTABJIEH
C MapajJieJlorpaMMoM, a B 3ajgade 509 — 4yro mapai-
JIeJIOTpaMM PaBHOCOCTABJIEH C NPSIMOYTOJILHUKOM.

W3 onpenesnieHust SICHO, 4TO €CJIM MHOTI'OYTOJIbHUK
A paBHococTaBiieH ¢ B, To u B paBHOCOCTaBiieH C
A (00a MHOrOyroJibHUKa MOXHO CJIOXKUTh M3 OJJHUX U
TEX K€ yacreit). 1o CBOMCTBO HA3BIBAIOT CUMMEmMPUY-
Hocmbio. [lpyroe o4eBUIHOE CBOWCTBO — peqhiiekcus-
HOCMb: KaX/Iblil MHOTOYTOJIbHUK PaBHOCOCTABJIEH CaM
¢ co0oit (JOCTaTOYHO OJHOI YacTu). Tperbe CBOICTBO,
KOTOPO€E CHavaJla BBIIVISIAUT HEOXKUIAHHO, HO HA CAaMOM
JleJI€ TOXKE HECJIOKHO, HA3bIBAIOT MPAH3UMUBHOCMbIO:

567. Mokaxute, 4TO €/ MHOTOYTOJIbHUK A paB-
HOCOCTABJICH C MHOTOYTOJIBHUKOM B, a MHOTOYTOJIbHUK
B pasHococTaBiieH ¢ MHoroyrojisiukom C, 10 A u C
paBHococrasJieHbl. (Ormerum Ha B, kak ero Hajo pas-
pe3aTh, YTOOBl M3 YacTeil moToM cocTaBuTh A. [loTom
OTMETUM OT/IEJIbHO, KaK HajJ0 paszpe3aTh, YTOOBI U3 Ya-
creii nosyuwiicst C. Tenepb paspexxeM MO TeM U Jpy-
UM JIUHUSIM. )
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568. JlokaxxuTe, UTO BCSIKMI TPEYTrOJILHUK PaBHO-
COCTaBJIEH C HEKOTOPBHIM MPSIMOYTOJIbHUKOM.

569. okaxuTe, YTO KBaJpaT CO CTOPOHOI \@ u
NPSAMOYTOJIbHUK 1 X 2 PaBHOCOCTABJICHBI.

570. Ha pucyHke mnokaszaH NapajlieJiorpaMm, U3
BEPIIMH KOTOPOTO OMYILIEHbI BHICOTHI HA €TI0 CTOPOHBI.
Haiijure Tam /Ba NPSIMOYIOJIBHMKA M JOKQXUTE, 4TO
OHU MMEIOT O/IMHAKOBYIO TIOIIA/Ib 1 PABHOCOCTABJICHHI.

571. dokaxute, 4TO JIIOObIE /1Ba MPSIMOYTOJbHUKA
PAaBHOIA ILJIOIIAU PaBHOCOCTaBIeHbI. (UTOOBI I0KA3aTh,
YTO MPSIMOYTOJIbHUK @ X b PaBHOCOCTABJICH C MPSIMO-
yrosibHukoMm @' X b’ (niycrs a < a'), nocrpoitre napasi-
JieJIorpaMM ¢o cTopoHamu ¢’ W b, uMelolmii paBHyIO
IUIOMA/h ¢ OOOUMH MPSMOYTOJILHUKAMA. )

572. Joxaxkute, uTo JII0OOM NapasIe/IorpaMm pas-
HOCOCTaBJICH C HEKOTOPbIM 1IPSIMOYI'OJIbHUKOM, O/IHA U3
CTOPOH KOTOPOTro paBHa 1. JlokaxkuTe To e caMoe AJIst
TPEyTOJIbHAKOB. JloKaxkuTe TO ke camoe ISl ITPOM3-
BOJIBHBIX MHOT'OYTOJIbHAKOB.

573. Jlokaxute, 4TO JIIOObIE JBA MHOTIOYIOJIbHHUKA
PaBHOI! IJIOIAIM PAaBHOCOCTABIICHBI.

D10 yTBEpIK/ICHNE HA3BIBAIOT meopemoil boiisu—Iepsuna.
(NutepecHo, uro y EBkyna e€ HeT — oHa Obla JI0Ka3aHa
ToJIbKO B XIX Beke.)

JlJ1st MHOrOrpaHHUKOB 3TO YK€ HE TaK: HEJIb3sl pa3pe3arh
TIPABUJIBHBII TETPad/Ip HA MHOTOTPaHHBIE YaCTH, U3 KOTOPBIX
cocTaBUTh Ky0. Borpoc 00 3ToM OblT OCTaBJIEH 3HAMEHUTHIM
HeMelkuM MatematukoM [laBugom [winOeprom Ha maTema-
TUyeckoM koHrpecce 1900 roga (moa HoMepoM 3 B CIIUCKE
B)KHEUIIMX HEPEIIEHHBIX MPOOJEM B MaTeMaTUKE) U TOJIY-
YMJI Ha3BaHHME «TPETheil mpobsembl [mibbepray; yske uepes
TO/l OTBET (C OUEHb KPACHBBIM M OPUTHHAJIBHBIM JI0KA3aTeJIb-
cTBOM) ObLI J1aH yuyeHuKkoM [wibbepra, MakcoMm [leHoMm.

574. B kuwxke Mapruna I'apanepa «Maremaruue-
CKMEe uy/leca M TaiiHbl» €CThb KapTUHKA C JIByMsI PaB-
HOCOCTABJIEHHbIMH IIPSIMOYTOJIbHUKAMU Pa3HO IJIOIIa-
. (ITocurraiite muIoOA/b HA PUCYHKE 110 KJIETOUKAM:
8 x 21 = 168 B ognOM, 13 X 13 = 169 B apyrom). Kak
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Tak MoxeT ObITh? OOBSACHUTE, B YEM TYT TMOJBOX.

N

N

N

575. YeTblpéxyrosbHUK BIMCAH B KBaJparT (Ha Ka-
XK/ION CTOPOHE KBA/IpaTa JIEXKUT IO BEPLIMHE YETHIPEX-
yrosbHrKa). OKa3ajaoch, UTO YETHIPE OCTABHIMXCS OT
KBaJjpaTa TPEyroJbHUKA UMEIOT paBHbIC Muiomaau. Jo-
Ka)XUTE, YTO STH TPEYTOJIbHUKH PaBHBI.

576. BoJjiee ObICTpBIl cIOCOO MPUOIMAKEHHOTO BbI-
YNCJICHUST KBAJPaTHOTO KOPHS W3 2 COCTOWT B Clie-
ayomeM. [lycTh kakoe-To NpUOIMKEHHE X YyKe Haii-
aeHo. Torma x m 2/x JexaT 1o pasHble CTOPOHBI
oT ﬂ (mouemy?) M B KauecTBe CJIEAYIOLIETO IpU-
OJIDKEHUST MOXHO B3SITh WX CpeJHee apruMeTHUeCKOe
3(x +2/x). Haupumep, ecm x =1, 10 2/x =2 n
crefyollee NpuoOIkeHne OyAeT CPeIHUM apU(pMeTh-
yeckuM 1 u 2, To ectb 1,5. CKOJIBbKO pa3 HY»KHO MOBTO-
PUTh ITOT HPOLECC, YTOOBI MOJYYUTh OLIMOKY MEHBIIE
1/10000? Moxer Jsin nocsie 10 moBTopeHuil ouimoka
obith Gostbiie 1071992 (Eciu x — rtekyuiee 1puiiu-
xenre, a y = (1/2)(x 4+ 2/x) — caenyiouee, To
y2 — 2 = (x? — 2)2/(4x?), TaK UTO OTKJIOHEHHUS KBa-
ApaTa OT 2 OYeHb OBICTPO YOBIBAIOT. )
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28. Teopema Iludaropa

B 3ToM pasziesie Mbl pasHBIMH CIIOCOOAMH JOKaXKeM 3Ha-
MeHUTYI0 TeopeMy [lucdaropa: kBajpaT I'MIOTEHY3bl HPSIMO-
YTOJILHOTO TPEYroJIbHMKA PaBEH CyMMe KBAJpaTOB KaTETOB.
HaunéMm ¢ moBTOpeHMs! y>Ke pa3OUpaBLIAXCSI IPUMEPOB.

577. Hapucyiite Ha kJieTuaToit Oymare paBHOOe-
JPEHHBbI TPSIMOYTOJIbHBI TPEYTOJIBHUK C KaTeToOM,
PaBHBIM CTOPOHE KJIETKH, W MPOBEPHTE [IJIsS HEro me-
opemy Tlugpacopa: nnomany, KBaaparta, MOCTPOCHHOTO
Ha TUTIOTEHY3€e, PaBHa CyMMe IUI0IIa el KBapaToB, 1o-
CTPOCHHBIX Ha KaTeTax.

> KBaapaTbl, IIOCTPOCHHBIE Ha KaTETaX, HUMEIOT
€IIMHUYHYIO TIolaab. KBajpar, nocTpoeHHbli Ha I'u-
TOTEHY3€, pa3OMBAaeTCsl Ha UYEThIpE TPEYroJIbHUKA, Ka-
SKZBIA 13 KOTOPBIX COCTABJISET MOJIOBUHY KBaJ{paTa CeT-
KM, ¥ IIOTOMY MM€ET ILIOaAb 2 — Kak ¥ TpedyeTcsl. <

578. Tlposeprre Teopemy Iludaropa mis npsimo-
YI'OJIbHOI'O TPEYrOJIbHUKA C Kareramu 1 u 2.

D> KBazpaTbl, IOCTPOCHHBIE Ha KaTeTaX, HUMEIOT
mwiomadb 1 u 4. Ocraércst HAlWTH IUIONIAb KBaJpa-
Ta, IIOCTPOCHHOIO HAa TUIIOTEHY3€. JTO MOXHO CIie-
JIaTh ABYMsI criocobamul. Bo-miepBbIx, €ero MOXHO paspe-
3aTh Ha 4 TPEYroJIbHMKA U LIEHTPAJIbHBIA KBagpar. Tpe-
YTOJIbHUKY PaBHBI UCXOJHOMY (KaTeThl 1 ¥ 2) U uMeroT
mtomaas 1. Iromans 4eTeIpéX TaKUX TPEYrOJbHHUKOB
paBHa 4, [a emé eIMHUYHBIA KBaJpaT B LIEHTPE, BCErO
1oJiy4aercst 5, Kak 4 TpebOBaJIOCh.

Jpyroii criocod BbIYMCJIMTH IJIOLIAAL KBaJpara, 110-
CTPOEHHOT'O Ha TUNOTEHY3€e, COCTOMT B TOM, YTOOBI 00-
JIOKHUTb €0 C YeTHIPEX CTOPOH TPEYrOJIbHUKAMH, J0-
TIOJIHUB 10 0OJIBLIOrO KBajipaTa. Jlo0aBUB 4eTHIpE Tpe-
YTOJIbHUKA, PABHBIX UCXOTHOMY, MBI IIOJyYUM KBaJpaT
3 x 3 =9, Takum 00pa3oM, UCKOMas IIJIOLIAAb PABHA
9-4=5.«

579. Hokaxute Teopemy Ilucdaropa B oOuweM ciy-
yae, pa3pe3as MOCTPOCHHbIN Ha MMIIOTEHY3€ KBA/IpaT Ha
YeThIpe TPEYTOJIbHUKA W BHYTPEHHUI KBaJpar.
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> TlycTh KaTeThl UCXOJHOTO TPEYTOJIbHUKA PaBHbI
a v b (cuutaeMm, 4yTo a < b) M Ha ero TUNOTEHY3e C
MOCTPOEH KBA/IPaT. PaspexkeM 3TOT KBa/IPaT KaK HA PH-
cytke. BoJjiee mogipo6HO, MOCTPOUM HA KaX/I0i CTOPO-
He KBa/ipaTa (BHYTPH HETO) MPSIMOYTOJIHBIN TPEYTOJIb-
HUK, PaBHbBIA MCXOTHOMY. [TOCKOJIBKY CyMMa OCTPbBIX
YIJIOB MPSIMOYTOJILHOTO TPEYroJibHUKa paBHa 90°, 3TH
TPEYTOJIbHUKK YJIOKATCst Oe3 mieseil. OcraHeTcst KBa-
JIpaT: B CAMOM [ieJie, KaXK/[asi U3 CTOPOH OCTaBLICH-
cst yactd paBHa b — a, a Bce yruibl npsiMbie. Takum
o0pa3oM, KBa/[paT CO CTOPOHOI C pa3pe3aH Ha 4eThipe
TPEYroJIbHUKA, PaBHbIC MCXOHOMY (TLJIOMIAh KAXKIOTO
ab/2, Bcero 2ab), u xBagpar co cropoHoit b — a u
wiomazsio (b — a)?. B CyMME UMEEM

2ab+ (b — a)> =2ab + b> + a®> — 2ab = a® + b,

Kak ¥ roBoput TeopeMa [ludaropa. <

BmecTo paspesaHust KBaJjpaTa Ha 4acTH MOXKHO ObLIO Obl
JIOHOJIHUTD €10 JI0 0OJIbLIErO KBajpaTa. OTO JI0Ka3aTeJbCTBO
MOXHO CJIe/IaTh COBCEM HAarJISITHBIM. PaccMoTpuM fBa croco-
0a paspesaTh KBaJpaT co CTOpPOHOI1 a+ b Ha yactu (cM. pucy-
HOK). B nepBoM cityyae noJiyyalorcst KBajpar a X a, KBaJpar
b x b n derblpe MpPSIMOYTOJILHBIX TPEYTOJIbHUKA C KaTeTa-
Mu a u b. Bo BTopoM cilydae MOJIydaloTcsl Te ke 4YeTbIpe
TPEYroJIbHUKA ¥ OJMH OOJIbLIOHA KBaJpaT, CTOPOHA KOTOPOI'O
PaBHa TUIOTEHY3€ TPSIMOYTOJIbHOTO TPEYTOJIbHUKA C KaTeTa-
Mmu a u b. TlooToMy cyMMmapHas IJIOIIa/Ib ABYX KBaJpPaTOB CO
CTOPOHaMH @ ¥ b paBHa mjolaM GOJIBIIOrO KBaJpaTa.

JpyruMu cjioBaMM, MHTepecylole Hac (purypsl (ogHa
COCTaBJIEHA U3 JIByX KBaJPaTOB KAaTETOB, BTOpasi — KBaJpaT
TUTIOTEHY3bl) PABHOBEJIMKHM TIO AOTOJHEHMIO: 100AaBUB K HUM
OJIHU ¥ T€ e YeTbIpe TPEYTOJIbHIKA, MOKHO MOJTyYUTh OIH-
HAKOBBIEC KBA/IPATBI.

580. Ucnosnb3yst puCyHOK, OOBSICHUTE, KaK MOXHO

JII00bIe JBa KBa/IpaTa pa3pe3aTb Ha HATb 4acTen u Clio-
)KUThb U3 HUX OAWH KBaJpar.

>> Ilycrb cropoHbl KBajipaToB pasHbl a u b, npu-
yéM a < b. [lpwtoxkum KBajpatsl JIpyr K APYry Kak
Ha pucyHke (cjieBa OOJIbLINIA, CO CTOPOHOI b) U OTIIO-
>)KUM (CJIeBa) Ha HUXKHEH CTOPOHE OOJIbILIEro KBaJpaTra
OTpe30K, paBHbIl @. COCMHNM MOJIyYCHHYIO TOUKY C
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JIEBBIM BEPXHUM M TPABLIM BEPXHUM YIJIAMUA KapTUHKA
U cJeslaeM paspesbl [0 3TuUM JiMHUsM. [losydarcs nsa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKA CO CTOPOHaMU a W b
(OQMH 1EJIbHBIA, JPYroi COCTAaBJIEH M3 JBYX 4acTeil).
ITpuctpouM ux cBEpXy Kak HAa PUCYHKE — HOJIyUUTCSI
KBajpar. <

KapruHka u3 npeabiaylieit 3a/1aul MO>KeT ObITh OCHOBOM
JUISL 3aMONIEHUs IVIOCKOCTH KBa/IPaTHBIMU IJIMTKamu. Pury-
Py, COCTaBJICHHYIO U3 JBYX KBaJpaToB (OOJIbLIEIO U MEHb-
IIEr0), MOXHO MOBTOPSITh NEPUOUYECKU, TIOMelast JIeBbIit
HIDKHUI yToJ1 cjieflylonieit (pUurypsl B BbIEMKY HpEIbLIyLIeH
(cm. pucyHok). Ilosyunrcst mojiocka, B KOTOpOil 00a Kpast
(HMKHMI ¥ BEPXHUIA) — «JIECEHKay OJIHOH U TOM e (POpMBI.
Tenepb, UCNONB3ysl TaKUE MOJIOCKU KaK MAapKETHbIE JOCKU U
NPUKJIa/IbIBASI MX JIPYT K JIPYTY, MOXHO 3aMOCTHTb BCIO ILJIOC-
KOCTb.

[TyHKTHpPHbIE JIMHUM MOKA3bIBAIOT, YTO BMECTO Mapbl KBa-
JIPaToB CO CTOPOHAMU @ U b MOXHO ObLIO Obl MCIIOJIL30BATH
O/INH KBaJpaT CO CTOPOHOIl C, Ile ¢ — TUMOTEHy3a Ips-
MOYT'OJIbHOTO TpEYrosibHUKa ¢ KaTeTamu a u b. Ilpu sToM
NO-TIpeXKHEMY Oy/IeT 3aMOLLEHNE BCEH MJI0CKOCTH Oe3 mpode-
JIOB ¥ TIEPEKPBITHIL. 3HA4WT, TUIoma M obenx duryp (a’+ b’
U ¢?) OJMHAKOBBI, TAK YTO Mbl BHOBb IIPUXOJUM K TEOPEME
Mudaropa.

Teopemy [lugaropa moxxHo nepedopmysimposarb
TaK: KBaJpaT, IOCTPOEHHLIA Ha TUIOTEHY3€e IIPSIMO-
YTOJILHOI'O TPEYTrOJIbHUKA, MOXKHO paspe3aTh Ha JBE 4Ya-
CTH, PaBHOBEJIMKHME KBaJpaTaM, ITOCTPOEHHBLIM Ha €ro
karerax. Ciieylolast 3a/1a4a MOKa3bIBACT, KAKUMU MO-
r'yT OBbITb 3TH YaCTH.

581. Ha croponax npsiMOyrojibHOro TpEyroJsibHUKa
TIOCTPOEHBI KBaZIpaThl. BbIcoTa, OIMyIeHHAS U3 TIPSIMOTO
yIyia, IPOJOJDKEHA U pa3pe3aeT MOCTPOCHHbIA Ha JHa-
TOHAJIM KBaJIpaT Ha JBa HPsSMOYToJIbHUKa. Jlokaxwre,
YTO OHM PABHOBEJIMKY KBaJPaTaM, IOCTPOCHHBIM HA Ka-
TEeTax.

D> Pemenne 3Toi 3a7auM MPOILE BCErO MOSICHUTH
TIOCJIE/IOBATEIbHOCTHIO KAPTHHOK.

Ham Hy’kHO /T0Ka3aTh, UTO KaXX/Iblil M3 3aIlITPUXO-
BaHHBIX MPSMOYTOJHHIKOB PABHOBEJIMK KBaJpaTty, IO-
CTPOEHHOMY Ha (COOTBETCTBYIOLIEM) KaTeTe. ¥YI00HO
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NEPEUTH K IIOJIOBUHKAM, paspe3aB KBaJpaT U IPSIMO-
YTOJIBHUK IO JuaroHayu. (Ecnu nmonoBuHKHM ABYX (u-
TYP PaBHOBEJIMKU, TO U CaMH (PUI'yPbl PAaBHOBEJIUKH. )

Bo3bMEM TpeyrosibHUK, COCTABJISIOLIMI HOJIOBUHY
KBaJpara Karera. Mbl yske BUIEIN, YTO MOXHO CIBU-
rarb BEPLUMHY TPEYI'OJIbHUKA 11aPAJIIEJIbHO 1IPOTUBOJIC-
Kalllell CTOPOHE, U IUIOLIA/lb TPEYI0JIbHUKA OT 3TOr'0 HE
MeHsieTcsl. CIBMHEM JIEBYIO BEPLIMHY BBEpX, MOJYYUM
JIPyroi TpeyroJIbHUK TOi >Ke caMoy IIOIIA/IU.

Tenepp NOBEpHEM STOT TPEYTOJIbHUK IO YACOBOMA
crpesike Ha 90° Bokpyr Tynoro yria. [lojyunm gpyroii
TPEYrOJIbHUK, PaBHBIA NpEIblIyLIeMy 110 JBYM CTOPO-
HaM U YIJIy MEXIY HUMU.

Tenepp BCIIOMHUM O BBICOTE, OIYIIEHHON U3 IpS-
MOT'O YIJIa U IIPOJOJIKEHHOM 3a TUIOTEHY3Y. MbI cCHOBa
MOXEM C/IBUHYTh BEPUIMHY TPEYI'OJILHMKA BOJIb DTOM
BBICOTBI 0€3 M3MEHEHUS! €ro ILIOMAIN.

Bce: Mbl mOJIy4us TPEyroJIbHUK, COCTABJISIIOLLUIA
MIOJIOBUHY HYXKHOTO HpsiMoyroJibHuka. (Paccyxnenue
IUISL KBaJpara APYroro Karera POBHO TAKOE >KE: HApU-
CyiTe COOTBETCTBYIOLINE KAPTUHKN CaMH.) <

Teopema IMudaropa no3BoJisieT HAUTU TUIIOTEHY3Y
C IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA IO €r0 KaTreTaM d
u b 1o gopmysie

c=va*+ b2

HaoGopor, 3Hasi rUIOTEHY3y M OJMH KaTeT, MOXXHO
HaliTH BTOPOI:

a=+/c%- b2

582. Haiigure BBICOTY M ILIOIIAAb HPABUJILHOTO
TPEYTOJIbHAKA CO CTOPOHOM d.

D> B paBHOOE/IPEHHOM TPEYrOJIbHUKE BBICOTA COBMA-
JaeT ¢ MeauaHoW (M OMCCeKTpHCoii). 3HAuWT, OHa Jie-
JIUT MIPaBUJIbHBINA TPEYTOJIBHUK Ha J1Ba MPSMOYTOJIBHBIX
TPEYTrOoJIbHMKA, B KOTOPBIX TMIIOTEHY3a paBHA 4, OJUH
U3 KAaTETOB paBeH /2, a BbICOTA A SBJISIETCS APYTUM
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KaTeTOM. 3HAuMT, €€ MOXKHO HallTH 1o ¢opMyJie:

h=+/a?— (a/2)? = ga2 = ?a.

4

COOTBCTCTBGHHO, IJIona/ib IIpaBUJIBHOI'O TPEYTrOJIbHU-

V3 2
Ba.

B mpsmoyrosbHOM TpeyroJbHHKE C KaTeTaMu
3 u 4 runorenysa, HaiijieHHass 1o Tteopeme [lu-
(baropa, OKa3bIBaCTCS LEJIBIM YHMCJIOM: OHAa paBHA
V32442 =9+16=+25=5.

Tak ObIBaeT, eCTECTBEHHO, HE BCEIr/ia: B3sIB HAy-
rajJi JiBa 1eJbIX Kateta @ u b, Mbl ckopee BCEro He
HOJIyunM TouHOro kpazipata (a’ + b2 me Gyner kpa-
ApaTtom pnesoro uncia). Ckasxkem, [U1si TPEyrobHUKA
c karetamu 3 u 5 nosyunrcs 32 + 52 = 9+ 25 = 34,
Y TUTOTEHY3a V34 ue Oynet nesapM yncioM. OnHako
YKa3aHHbI HAMY [TPUMEP MPSMOYTOILHOTO TPEYTOJTb-
HUKA C [IEJBIMIA CTOPOHAMH HE €TMHCTBEHHBIN.

Ka paBHa a

583. Ykaxure e€lEé HECKOJIbKO JIpYruX IPUMEPOB
TIPSIMOYTOJILHBIX TPEYTOJILHUKOB C 11€JIBIMUA CTOPOHAMHU.

> Bo-niepBbIX, MOXHO YMHOXUTD KaTE€Thl TPEYTOJIb-
HUKa Ha Joboe 1esoe yncio. CkakeM, BMECTO Tpe-
YroJibHUKa C KaTeTaMu 3 ¥ 4 (M TUIOTEHY30i 5) MOX-
HO B3SIThb TPEYTOJIbHUK C BABOE OOJIBIIMMU KaTeTaMu 6
u 8. Ero runorenysa Oyaer paBHa

V62482 =+/36+64=+v100=10=2"5.

Boo0iiie, eciin yMHOXUTD KaTeThl HA Ynciio k, TO TUIo-
TeHy3a, HailieHHas 1o Teopeme [Tucaropa, Toxxe ymHO-
XWTCST Ha k:

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

Ho ectb u Gosiee uHTEpecHbIE HpUMEpbl. MOXHO, Ha-
IpUMep, UCKaTh UX CPEIU TPEyroJbHUKOB, Y KOTOPBIX
TUIOTEHYy3a Ha e[UHULly JUIMHHee kaTeTa. Ecnu xarer
PaBeH a, a 'MNOTeHy3a @ + 1, To BTOPOil KaTeT paBeH

Va+1)?2—a@2=vVa+2a+1-a=2a+1.
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HyXHO TONbKO, YTOOBI BTOPOIl KaTeT OBbLT IIEJBIM,
TO €CTb 4TOOBI UUC/IO 2a + 1 OBLJIO TOYHBIM KBaJpa-
ToM. Ho 3TO HecioxHO: J1060e HEUETHOE UYUCIO MMe-
eT BuA 2a + 1, Tak 4TO HaJO MPOCTO HAWTU HEYET-
Hble TOuHbBIe KBazpaThi: 9 = 32, 25 = 52, 49 = 72
u tak jganee. Ilpu 2a + 1 = 9 nosyvaem a = 4,
TO €CTb TPEyTrOJILHUK C KaTeTaMu 3 U 4 (yxe ObLI).
Ilpu 2a + 1 = 25 nmonyvaem a = 12, TOo ecTb Tpe-
yroJjibHUK ¢ Katetamu 12 u 5. Ero rumnorenysa paBHa
V122452 = /144 +25 = /169 = 13. Kak mbl 1
obeuiayiv, oHa Ha 1 jyMHHEe Karera. <

584. Kaxkoii ciieaytonuii IpsiIMOyroJIbHbIA TPEYIroJib-
HUK C [EJBIMA CTOPOHAMH MOJIyYUTCSI TaKMM CIOCO-

oom?

585. Ilokaxkure, 4TO ISl JIIOOBIX LIEJIBIX ITOJIOXKU-
TEJHBIX M U n ¢ m > n udcia a = m? — n?,
b =2mn, c = m*+n? oGpasyior 1udaropoBy TPOIiKy.
[lpyn KakWx 3HAYEHUSIX M W N TIOJy4yaTcsl y)Ke U3BecT-
Hble HaM Tpoiiku 3,4,5u 5,12,13?

HeJble uucna a, b, ¢, ps koropeix a?+b? = ¢2,

Ha3bIBAIOT NUpAOPO8bIMU MPOUKAMU.

D> MOXHO JI0JIr0 Ta/aTh, OTKYy/Ja B3SUIMCh TaKUE
(hopMyJIBl, HO IPOBEPUTD, UYTO uucaa d, b, c obpasyioT
m1aropoBy TPOUKY, COBCEM HECJIOKHO:

(m2—112)2—|—(2mn)2 = m*+n*—2m*n’+4m?n® =
=m*+n*+2m?’n® = (m2 + n2)2.

M3BecTHBIE HAM TPOMKY MOJTyUaIOTCS 110 3TOM (hopMmyJie
npu m =2, n=1unpu m =3, n = 2 (JIerko HaiTu
0JIDOPOM, BapMAHTOB COBCEM HEMHOIO). <]

B «Hauanax» EBkyinia (JpeBHErpeyeckoM y4eOHUKe Teo-
metpun, okosio 300 sier o P.X.) 1okazaHo, 4To, npUMeHsist
JIBa YHOMSIHYTBIX HaMH Tpuéma (¢popMysty TociienHeil 3a/a-
YM U YMHOKEHHE BCEX 4YHMCeJl TPOWKU Ha OAHO U TO e k),
MOYHO TIOJIyY9MTh BCE M(ArOpPOBBI TPOMKM.

Ecnu BbI KOrJa-HUOY/Ib OKaXKETECh HA HEOOUTAEMOM
OCTpPOBE M BaM 3aXO4YeTCsl MOCTPOUTH IPsIMOM YroJ, a
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HUYEro, KpoMe NMPOYHOI BepEBKHU, MO PYKOit He OyJieT,
TO MOXXHO BOCIOJIb30BaThCS MU(PAropoBbIMU TPOHKAMHU.
Bot kak 310 nemaercs.

3aBsHKUTE HA BEpEBKE Ba y3Jla HA KAKOM-TO pac-
CTOSIHUSI, & TOTOM OTJIOXKUTE ITO e paccTosiuue (CJio-
KMB BMECTE /1Ba KyCKa BEpEBKM) 12 pa3 u CBSDKUTE Be-
PEBKY B Koublo. ITonyuntcst BepéBoYHOE KOJIBLO, pas-
ourtoe Ha 12 paBHBIX y4acTKoB. Terepb BCHOMHUTE, YTO
12 =3 4+ 4 4 5, Bo3pMUTE TPU KOJIBIIIKA ...

586....11 4TO HAJO JeJaTh JAJIbIIE?

> KoJiblllkK Ha/I0 BOUTH B 3€MJIIO, HATSI'MBasi Ha
HUX BEPEBOYHOE KOJIBIIO, C TAaKUM PACYETOM, UTOOBI
00pa3oBaJICsl TPEYToJIbHUK cO cTopoHamu 3, 4, 5 (y100-
Hee BCEero, HaBepHO, CHayasla BOUTH KOJIBIIKM Ha pac-
CTOSIHUM 5, A NOTOM BOUTb TPETUIA KOJIBILEK B HY>KHOM
mecTe, HaTsiruBast BepEBky). I1o reopeme Iucaropa no-
JIy4UTCsl TPSIMOYTOJIBHBII TPEYTOJIbHUK. <]

WHorpa pacckasblBalOT, YTO TAKOM METO[ HPUMEHSUIN
JIPEBHUE ETUIITSIHE, KOTOPbIM HY)KHO ObLJIO CTPOMThH NUPAMU-
Ibl C NPSIMBIMU YIVIAMU, U [Ja)KE€ HasbIBAIOT TPEYTOJIHUK CO
cropoHaMu 3,4,5 «ErunercKuM TPEyroJIbHUKOM». Pumckuii
uctopuk [Tnytapx (I-1I Bek ot P. X.) nucan B oHo#1 13 cBOUX
KHUT: «V, BUIMMO, eTHNTsIHE CPaBHUBAIOT IpHupoay Bceobur-
HOCTHU C KPAaCHUBEHILIMM U3 TPEYrOJbHUKOB, Tak 4To [liaTon B
»JocynapeTe®, kaXeTcsl, BOCIOJIB30BAJICS. UM, COUMHSISI CUM-
BOJIMYECKOE 00O03HaUeHne Opaka. DTOT TPEYroJIbHUK HMeeT
KaTeT W3 TPEX yacTeil, OCHOBAHME — U3 YETBIPEX W TUIIO-
TEHYy3y — W3 MSITU, IPUYEM Cuila [KBajapat] e€ paBHa cuie
[cymme cui] AByX ApYyrux cTopoH. Takum oOpasoM, KaTeT
MOXKHO CUMTATh MY>KCKUM HA4a/IOM, OCHOBAHUE — KEHCKUM,
a TUIOTeHYy3y — OTIpbIckoM oboux. Taxke Ocupuca Mox-
HO cuuTaTh HavasoM, Mcuny — BmectumieMm, a Topa —
ucxogoM. K Tomy ke ,,Tpu”siBiIsieTCsl NEPBbIM HEYETHBIM U
COBEPLICHHBIM 4UCJIOM; ,,Y€ThIpe™ — 3TO KBaJpaT, CTOPOHbI
KOTOPOIro — YETHBbIE JBOWKHU; ,,IISITh™ K€ 4aCTblO MOXOAUT Ha
OTLA, YaCTbIO — Ha Marh, Oy/lyud COCTABJICHO U3 TPOMKU U
nBoiiku» (nepeson H. H. Tpyxunoit). Bnpouem, B coxpaHuB-
LIMXCsl €TUNETCKUX HAIIMPYCax MaTEMATUUECKOIO COACPYKAHUS
(omuH u3 HUX xpaHuUTcsl B Mockse, eué onuH — B JlongoHe)
NIPSIMOTO YKa3aHUSI HAa KCIIOJIb30BaHUE TAKOIO TPEYrOJIbHUKA
[U1s1 HOCTPOEHUS NIPSIMBIX YIJIOB HET.
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[TeaHT OTMETHJT OBI, YTO MPU U3JIOKEHHOM ITOCTPO-
€HUH IIPSIMOTO yTJIa UCIIOJIb3yeTcs He TeopeMa [Indaro-
pa, a obpamHas K Heii: eclid B TPeyroJbHUKEe KBaJpar
O/IHOH M3 CTOPOH PaBEH CyMME KBa/IPaTOB ABYX IPYIHX,
TO MPOTUBOJIEKAIINI €11 yroJI MPsIMOiA.

587. Jlokaxxute 3Ty TEOpeMY, UCIOJb3YSI TEOPEMY
[Mudaropa.

> Orto coBcem npocto. IlycTth B TPEyroJibHUKE CO
cTopoHamu @, b, ¢ BHIIOJIHEHO paBeHCTBO a’+bh? = c2.
JlokaxxeM, 4TO OH IpsIMOYToJIbHBIHA. [TocTponm mpsiMo-
YTOJIBHBIII TPEYTOJBHUK C KaTeTamu @ U b. Ero rumo-

TeHy3a 1o Teopeme [Tuaropa pasna

Va2 +bh=vVe2=c

Ocraéres 3aMETUTb, YTO 3TOT TPEYroJIbHUK PaBEH MC-
XOIHOMY (II0 TPEM CTOPOHAM), U HOTOMY YIJIbl B HUX
TOXE PaBHBI. 3HAUUT, UCXO/IHBII TPEYTOJILHUK ObLT TIPS
MOYT'OJIbHBIM. <]

Ewmé HecKoJibKO 3aaau

588. IMoJib3ysich ITUM PUCYHKOM U3 CTAPUHHON KU-
TAWCKON PYKOIMCU, BOCHPOU3BEAUTE JIOKA3aTEJILCTBO
TeopeMsl [Tudaropa aiist 4aCTHOTO Ciyvast M IOKaXM-
Te, 4TO JUaroHaJb MPSIMOYTOJIGHOTO TPEYTrOJbHUKA C
katetamu 3 U 4 paBHa S.

589. Ha xJuieryatoit Oymare co CTOpPOHOi kieTku 1
HApPHCOBAaHA OKPYXXHOCTh C IIEHTPOM B OJHOI M3 Bep-
IIMH KJETOK M paauycoM 5. Yepes3 CKOJBKO BepIIMH
KJIETOK TPOMIET TaKasi OKPY>XHOCTD?

Oty 3a7auy MOJIE3HO MMETh B BUJY, €CJIM HAJI0 HAPUCO-
BaTh Ha KJIETYATOM 6yMare KpacuBYylO OKPY>KHOCTbD.

590. HokasaresibecrBo Teopembl [ludaropa, npumnu-
coiBacmoe JleoHap/o 1a Bunum, cocTouT B CiIeylonem.
Jlo6aBMM K KBa/IpaTy, NOCTPOCHHOMY Ha TMIOTEHY3€ C
TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA CO CTOpOHamu a u b,
emé OMH TaKol e TPEYrOJbHUK C JPYroil CTOPOHBI.
[Mosryuntcst 1eCTUyroNpHUK. JIpyroil 1ecTHyroJibHUK
CTPOMM Tak: BO3bMEM [IBa KBajJpaTa CO CTOPOHAMU
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¥ b, COBMECTHM WX yTJTBI ¥ JIOTOJHIM IBYMSI TPEYTOTh-
HUKaMH IO 1IECTHYTOJTbHUKA.

Ham Hajfo mokasaTh, YTO IUIOM@AIM STHX IIECTH-
YTOJILHIKOB PABHBI (BBIYMTASI TPEYTOJIBHKKH, MBI TIOJTY-
unm, uto a? + b% = ¢?). Tlokaxkure, 4TO Paspesan Iie-
CTI/IyFOﬂle/IKl/I 110 ﬂJH/IHHOﬁ JUaroHajiui, Mbl HOHy‘{I/IM
PABHBIE YACTH, TOJIBKO MPHIOKEHHBIE TI0-PA3HOMY.

591. Hcnosb3yst KapTUHKY C JBYMSI BIIMCAHHBIMU
Jpyr B Jpyra KBaJpaTaM# (J0Ka3aTeIbCTBO TEOPEMbI
INugparopa Ha c. 169), gokaxkuTe, 4TO LEHTP KBaJpaTa,
NIOCTPOEHHOI'O Ha TUIIOTEHY3€ HPSIMOYTOJIBHOTO Tpe-
YTOJIbHMKA, COBIAJAET C LIEHTPOM OOJIBLIOrO KBaJpara
U TIOTOMY JISKUT Ha Omccektpuce mpsimoro yrua. (ITo-
Jlyyaercst Apyroe peiuenue 3azgauu 471.)

592. Kak nomectuTb BHYTpb Kpyra pajaudyca »
HIECTh MPUMBIKAIONINX APYT K APYTY NMPaBUJIBHBIX Tpe-
YTOJBHIKOB CO CTOPOHOM »? UTO M3 3TOr0 MOXKHO 3a-
KJTIOYNTD TIPO TLIONIAAb Kpyra pajauyca »?

593. Yemy paBHa IIOIIA/Ib PAaBHOOEAPEHHOTO Tpe-
YTOJIbHYKA, Y KOTOPOTO OCHOBaHWE MMeEET JUIMHY d, a
OJIUH U3 YIJIOB paBeH 120°?

594. Haiigure JyiMHY BBICOTBI IIPSIMOYIOJIBHOI'O TPE-
YTOJIbHUKA C KaTeTaMd 3 U 4, OIYIIEHHOW Ha TUIOTeE-
Hy3y. (YeMy paBHa IUIOII@/Ib 3TOTO TPEYTOJIbHUKA?)

Teopema Ilugaropa yreepxkiaer, 4To KBaJpar CTo-
POHBI C, JieXalleil MPOTUB TPSMOTO yIia TPeyrojib-
HIUKa, PaBEH CyMME KBaJpPaTOB JIBYX JIPYIrWX CTOPOH.
OO0patHy10 TeopeMy MOXHO HepedopMyJIupoBaTh TaK:
€CJIM YroJl B TPEYTOJIbHUKE HE NPSIMOii, TO KBapaT Jie-
Kalllell IPOTUB HEro CTOPOHBI He PaBEH CyMMe KBaJipa-
TOB /IByX JPYruX CTOPOH. Jlpyrumu cJjioBaMu, OH J10J1-
>KeH ObITh OOJIbIIIE MM MEHbIe. Bo3HMKaeT ecTecTBeH-
HBIIl BOIIPOC: KOT/Ia OH OOJIblIIe, a KOrJla OH MeHbIe? U
Ha ckousibko? Criefylonye 3a/laud JaloT OTBET Ha ITOT
BOIIPOC.

595. CropoHa c JIeXUT NPOTUB TYIHOTO yrja Tpe-
yroJibHUKa, @ U b — JiBe Jpyrue CTOPOHbI ITOTO Tpe-
yrombuuka. JJokaxure, uto ¢ Gonpie a® + b? Ha Be-
JINYKHY, PABHYIO Y/IBOCHHOMY IIPOU3BEJCHUIO CTOPOHDI
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@ Ha TPOEKINIO CTOPOHBI b Ha CTOpoHy @ (CM. pH-
cynok): ¢ = a®> + b? + 2ad. ([lpumenute Teopemy
[Mudaropa K JBYM TPSIMOYTOJILHBIM TPEYTOJBHUAKAM: C
katetamu d u h, a Takke ¢ katetamu a + d u h.)

596. CtopoHa ¢ JI&XUT NPOTUB OCTPOro yIja Tpe-
YroJIbHUKA, @ U b — J[IBe Ipyrue CTOPOHbI 3TOrO Tpe-
yroJibuuka. Jlokaxkute, yto ¢> Menpiie a® + b? na Be-
JIMUMHY, PABHYIO Y/IBOGHHOMY IPOU3BECHUIO CTOPOHBI
a Ha TIPOEKIHNIO CTOPOHBI b Ha CTOpPOHY a (CM. pucy-
HOK): ¢? = a® + b? — 2ad.

B kypce TpUroHoMeTpuu YTBEpKIEHUS [BYyX IpeIblly-
HIMX 3a/1a4 Ha3bIBAlOT meopemou KOCUHYyCcos8.

597. Mlokaxute, 4TO CyMMa KBaJpaTOB YETBIPEX
CTOPOH TapajuIeIorpaMMa paBHa CyMMe KBaJIpaToB €ro
auaronasicil. (COeAMHUM /IBe BEPILUMHbBI UATOHAIBIO U
OITyCTHMM U3 JIByX JPYTWX BEPIIMH MEPHEHANKYJISIPHI HA
9Ty AMaroHa’b. BelpasuTe BXOZsIIME B YCJIOBHE 3aja-
YW BEJIMYMHBI Yepe3 JUTMHBI BOZHUKAIONIMX MPH 3TOM
OTPE3KOB. )

HWcmosp3yst Teopemy kocuHycoB (3amauu 595 u 596)
M HaBBIKM areOpanyuecknx MpeoOpa3oBaHMil, MOXHO
Jlokasathb ¢hopmyiy Iépona (nazsanuyio B yectb [epoHa
AJIeKCaHJPUIICKOTO, TPEYECKOTO MaTeMaTHKa, KUBIIETO
B nepBoM Beke Jio P.X.):

598. [okaxute, 4TO IJIOWAAb TPEYrOJbHUAKA CO
CTOpoHaMHu a, b, ¢ MOXeT ObITh HaiijieHa 1o Gopmysie

S=+/p(p—a)p—b)p—o),

e p = (a+ b+ ¢)/2 — nojynepumerp TpeyroJib-
nuka. (Io 3azadam 595 u 596 MoxHO Haitty d, HOC/IE
vero Haiiti h 1o Teopeme [udaropa u S kak ah/2.)

IMoacTaByB BhIpaXkeHHe AJIsT p B (OPMYITY, MBI HOJTY4lM

G \/(a+b+c)(a+b—c)(a+c—b)(b+c—a)

B 16 '
Bu/iHO, 4TO KOI'/1a TPEYI'0JIbHUK CILIOLIMBACTCSI U CyMMA JIBYX
€ro CTOPOH NpUOIDKAeTCS K TPeTbeil, TO OIHA U3 CKOOOK
CTPEMUTCS K HYJIIO, U IUIOWA/b TOXKE, KaK U CJII0BAJIO OXKU-
nath. U3 3THX CcOOOpaskeHUiI MOXHO 3allOMHHUTb TPHU CKOO-
KU, YeTBEPTAasl Hy>KHa [0 COOOPa)KEHUSIM Pa3sMEPHOCTHU, U OHa
J0JDKHA OBITh CUMMETPUYHA OTHOCUTENBHO a, b, c.

177

o



VAN

AN

599. Kak, ucnosissyst popmyity Iepona, Haiit pa-
JAYC OKPY>KHOCTH, BIMCAHHOI B TPEYTOJIBHHK CO CTO-
poHamu a, b, c?

600. V3BecTHBI CTOPOHBI TpeyroJibHuKa. Kak Haii-
™ JuHy ero Meauan? (TIpoJo/DKMB Me/IMaHy, MOXHO
JOCTPOUTh TPEYTOJIbHUK [0 MapajulesiorpaMmMa U BOC-
OJIB30BATLCS 3aj1a4eit 597.)

Ewe€ onuu BapuaHT J0Ka3aresbcrBa Teopembl [1u-
(paropa (CM. PUCYHKM Ha TOJISIX): IPOJOJDKUM BEPXHUE
CTOPOHBI KBAQ/IPaTOB, MOCTPOCHHBIX HA KaTETax, J0 Te-
peceveHns; 3TO MepeceueHre OKAXeTCsl Ha MPOIoJIkKe-
HUU BBICOTHI TPEYTOJIbHUKA (TOUeMy?).

CkocuM Temnepb KBaJpaThl, IOCTPOEHHbIE Ha KaTe-
Tax, YTOObI JUJIMHHBIE CTOPOHBI COOTBETCTBYIOLIMX Ia-
PAJIICTIOTPAMMOB CTAJI BEPTUKAJIBHBIMI.

[Tocsie 2TOrO CHOBA ClEJIaeM MX MPSIMOYTOJIbHUKA-
MH, U 3TH OPSIMOYTOJIbHUKY 3aIIOJIHSAT KBaJpaT, HOCTPO-
€HHBIM Ha JMaroHajIu.

601. Jlaiite oboCHOBaHME [JISI BCEX IIIATOB STOTO
paccyx/ieHus (A TeM CaMbIM 3aBEpLIATE elE OTHO JI0-
Ka3areJibcTBO TeopeMbl [Iudaropa).
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29. IlonooOue

ToBopst HeOpMaTIbLHO, OJOOHBIE OOBEKTHI — ITO
OO0BEKTHI OIMHAKOBON (DOPMBI, HO (BO3MOXKHO) Pa3HBIX
pa3MepoB.

602. IlpuBennTe HECKOJBKO MPUMEPOB MOTOOHBIX
OOBEKTOB M3 «PEAJIbHOM SKU3HU».

> dororpadun pa3sHOro pasmepa, OTHEYaTaHHBIE C
OJJHOTO Y TOTO K€ HEraTuba (Kak cKa3ayu Obl paHblE)
nim (paitna (B uudposoir dororpacpumn). Hacrosiumit
aBTOMOOWJIb ¥ €r0 MOJCJIb (€CJIM OHA BBHINOJHEHA TOY-
HO B MacTabe). Bece xpyru mogo6usl. Bee kBagpaTst
NoJI0OHBI. Bce paBHOCTOPOHHME TPEYTOJILBHUKM NOJ00-
HbL. <

Wuorna kaxyumecs: oJOOHBIMI OOBEKTH HA CAMOM [Ie-
Jie He noaoOHbl. Hanpumep, dortorpadum oJHOrO 1 TOro e
3[aHus1, CJIeJIaHHBIE C Pa3sHbIX PACCTOSIHUM, HE COBCEM IO100-
HBbI (HpI/I NOAXOAE K 3JaHUI0 BUJUMBIC IIPOIOPLHUKA HEMHOI'O
MeHsioTes1). To ske camoe MOXKHO CKazaTb O OyTbUIKaxX U OaH-
Kax PasHbIX pa3sMEpOB, MUMEIOIIMX OJMHAKOBbIE KPBILKU. By-
KBbl TUMorpadckoro umpudra pasHbIX pazMepoB (OAHOTO U
TOro K€ Tuna mpudTa — KaK roBOPSIT MOJMUIPapUCThI, OJ-
HOI 2apHumypbt) IIO4YTHU HOHO6HLI, HO HE BCErja B TOYHOCTHU
1of00HbI (OyKBbI MEHBILIETO pa3Mepa ObIBAlOT OoJiee Mpu3e-
MUCTBI).

JlBa TpeyrosibHUKa NnOOO0OHbI, €CJIM UX COOTBET-
CTBEHHBIE YTJIbI PaBHbI U CTOPOHBI OJHOTO B OJIHO U
TO e 4YUCJIO pa3 OoJibllle (UM MEHbIIE) COOTBET-
CTBEHHBIX CTOPOH JPYyroro. OTO YUCJIO HAa3bIBAETCS
Ko3hpuyuenmom nododusi.

ObGosnauenne ABC ~ A'B’C’ ykasbiBaer, 4ToO
tpeyrombiaukn ABC u A'B'C’' (cooTBeTcTBeHHbBIE
BEPLIMHBI 0003HAYEHBI 0003HAYEHBI OIMHAKOBBIMU OY-
KBaMH) TOJOOHBI.

603. [ToxaxxuTte, 4TO MEPBOTrO YCJIOBUS yXkKe JOCTa-
TOYHO: €CJIM YTJIbl OTHOTO TPEYTOJIbHUKA PaBHBI yTJIaM
JPpYyroro, ToO CTOPOHBI IIPOIOPLIMOHAJIBLHEI (OTJINYAIOTCS
B OJHO U TO K€ YHUCJIO Pa3)

> Iycts ABC — Goutbiimii Tpeyrosibhuk, a A'B'C’
— MeHblmii. HajtookuM MeHblIMii Ha OOJIBILIMI Tax,
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uroOb! Bepumibl A u A’ coBmectunuch, A’B’ norwio
nmo AB u A'C’ nomno nmo AC (3T0 BO3MOXXHO, TaK
Kak yrisl A u A’ pasubl). Torma cropona B'C’ Gyner
napasutesibhoil BC (11ockodibky yruibl B’ u B paBHbl).
ITo Teopeme Dasieca (Jiyuu cBeTa HAIPABJIEHbI BJIOJIb
BC) orpesok AB Bo croJibko ke pa3 Oosibliie 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

JBa mepBbIX paBHbBl. Ho To ke caMoe paccyx/eHue
MOXHO IIPOBECTU U JUJIsI APYTOil BEPIUMHBI, U IOJIy4UT-
Csl, UTO JIPyTve JBAa OTHONICHMUSI PABHBI. 3HAUMUT, PABHBI
BCE TpU. <

604. lokaxxute 0OpaTHOE yTBEPXJICHHUE: €CIIA BCE
CTOPOHBI OTHOTO TPEYTrOJbHWKA B OJHO W TO K€ UK-
CJ10 Pa3 DOJIBIIE COOTBETCTBEHHBIX CTOPOH BTOPOIO Tpe-
YTOJILHAKA, TO COOTBETCTBEHHbIE YIJIBI TPEYTOJbHUKOB
PAaBHBL.

> Ilycrs Bce cropoHsl Tpeyrosibhuka ABC B ox-
HO U TO € YHCJIO Pa3 GOJIblile CTOPOH TPEYrOJIbHIU-
ka A’B'C'. TlpumMeHUM Takoii TPIOK: MOCTPOWM Tpe-
yrosbauk A” B”C", y KoTOporo Bce yIjibl paBHbI CO-
OTBETCTBYIOIMM yIuiaM TpeyrosbHuka ABC, a cropona
A" B" pasna cropore A’B’. (Ero MOXHO 1OCTPOUTH 110
CTOpOHE W JIByM yIJIaM, TPETHil yroJl aBTOMATHYECKU
MOJIYYUTCsI PABUJIBHBIM, TAK KaK CyMMa YIJIOB PaBHa
180°.)

Teneps cMoTpute: Mo mpeablaylneil 3agage (603)
tpeyrosibiuk A”B”C" nopoden ABC. B wacrhoctu,
BCE €ro CTOPOHBI MEHbIllE CTOPOH Tpeyrojbuuka ABC
B OIHO U TO K€ YHCJIO Pa3. DTO ke BEPHO W TSI Tpe-
yrosnbauka A’ B’ C' — ero cTopoHbI Tak)Ke MEHBIIE CTO-
pon Tpeyrosibiuka ABC B 0JIHO U TO K€ YUCJIO pas.
U 570 4nciio GyIeT OMHAKOBBIM JIJisi 000MX TPEYroJib-
HUKOB, Tak Kak A’B’ = A”B". 3uaunt, TpeyrosibHUKY
A'B'C" u A”B" C" paBubl mo TpéM CTOPOHAM, U YIJIbI
y HHX TOXe paBHbl. OCTANIOCh BCIIOMHHUTH, YTO YTJIBI
Tpeyrosibiuka A” B” C” bl paBHBI YIJIaM TPEYTOJIb-
Huka ABC. <
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605. B tpeyroabunkax ABC u A’B'C’ yrst A u
A’ paBubl. Kpome toro, otHomenus cropon A'B’ @ AB
u A'C’' : AC pasubl. JIokaxure, 4TO TPEYroOJbHUKK
HOJ00HBI.

> Hajio)xMM MeHbIIMI TPeYroJibHUK (ILyCTb 3TO Oy-
aer A’B’C") na GoJibluuii Tak, yroObl Bepuiibl A u A’
coBmectuiuch, A’B’ onuto no AB u A’C’' nouuto no
AC (3T0 BO3MOXHO, Tak Kak yriibl A u A’ paBubr). Ec-
JIM MBI JIoKaxkeM, 4To B’ C’ crano napasuiensabiv BC,
TO BCE OyJeT clesiaHo (MOXXHO BOCIIOJIb30BATHCSL YKE
peménHoit 3ajaueit 603: Bce TPU Mapbl COOTBETCTBEH-
HBIX YIJIOB PaBHBI). UTOOBI JOKA3aTh 3TO, CICJIAEM TakK:
npoBeném otpesok B’ C", mapamnensubiit BC, u moka-
xeM, uro C” coBmagér ¢ C'. B camom fieste, Tpeyrosin-
uuku AB'C" u ABC nono6usl (3amaua 603), 3HAYUT,
orHotennst A'C” : AC n A’B’ : AB paBHbl 1 paBHbI
ornouienuo A'C’ : AC no ycsiosuto. 3uauur, A'C" n
A’'C’ cocrapistior ony u Ty e jgomo AC u motomy
touku C' u C” coBmamaior. <

Tpu TpeapIaylMe 3a/1a9M Ha3bIBAIOT TPEMsl IMpH-
3HaKaMU MOJIO0US: 110 MPEM yenam, 1o mpém cmo-
POHAM W TIO O8YM CMOPOHAM U Y2Ty.

606. Kakoii 13 IpU3HAKOB HY>KHO NTPUMEHUTH, YTO-
Obl [0Ka3aTb, YTO JIIOOblE [Ba PAaBHOCTOPOHHUX Tpe-
YIOJIbHUKA TOI00HBI?

> Tomurest moGoit n3 TpEX: Bce YIUIbl paBHBI 60°,
OTHOIICHUSI CTOPOH PaBHBI (TTOCKOJIbKY B KaXKJIOM W3
TPEYTOJIbHUKOB BCE CTOPOHBI PaBHBI). <]

HpI/I PElICHUN 3a/1a4 OYEHb BaXHO YBUJIETh HA YEPTEKE
HO}IO6HLI€ TPEYIroOJIbHUKU.

607. B Tpamenuu mpoBeleHsl AuaroHaiu. Kakue
TPEYTrOJIbHUKY TIOJ0OHbI?

D> OTMeueHHBle Ha PUCYHKE YTJIbl PaBHBI, TIO3TOMY
TIPUMBIKAIONIME K OCHOBAHWSIM TPAMEIN TPEYTOJbHIKI
NOJI0OHBI (IIOCKOJIBKY MMEIOT PaBHBIE YIJIBI). <

608. BokoBble CTOPOHBI TPANEMKU IPOIOJIKEHDI 10
nepeceueHusi. Kakue TpeyroJibHUKU 1OA00HBI?
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D> TpeyrosbHUKH, 0oOpa3yeMble OOKOBHIMU CTOpPO-
HAMU TPAalelUX ¢ €€ OCHOBAaHUSIMHU, TIOJOOHBI (II0 TPEM
yriam): OBC ~ OAD. <

609. Bo BI1CcaHHOM YETHIPEXYTOJILHUKE IPOBE/ICHBI
auaroHaay. Haiiure e mapbl MOI00HBIX TPEYTOJIbHU-
KOB.

D> JlnaroHaum AeJISIT YETBIPEXYTOJIbHUK HA YEThIpE
TpeyroJibHAKa. OTMEUYEHHbIE YIVIbI PAaBHBI KAaK BIMCAaH-
HbIEC, ONMPAIOIMECS] HA OJHY U Ty Xe€ Ayry, MO3TOMY
TIPOTUBOIOJIOKHBIE TPEYTOJLHUKU TOJ00HBL. (MOXHO
ell€ 3aMEeTUTb, YTO TPEThU YIJIbl 00pasyloT Mmapy Bep-
TUKAJIbHBIX YTJIOB.)

AHAJIOTUYHO [JIs1 JPYToii Mapbl TPEYTOJIbBHUKOB. <l

[lo cpaBHeHMIO € 3ajayell O Tpameluu €CThb /Ba OTJIU-
4usi: BO-IIEPBbIX, TYT /JIBE IIapbl HOﬂOGHle TPEYroJIbHUKOB,
BO-BTOPbIX, COOTBETCTBEHHLIMU SBJIAIOTCA JPYTUE Mapbl CTO-
POH U YIJIOB.

610. I[IpoTUBOMNOJIOXKHBIE CTOPOHBI BIMCAHHOTO Ye-
TBHIPEXYTOJIHUKA TIPOJIOJDKEHBI 10 nepeceyenust. Haii-
JMTE TIOJJOOHBIC TPEYTOJILHUKY.

> IIpOTHBOIIOJIOKHBIE YIJIbI BIIMCAHHOTO YETBIPEX-
YroJIbHMKA COCTABJISIIOT B cymme 180°, mosromy orTme-
YEHHBIE HA PUCYHKE YIJIbl PaBHBI. 3HAYUT, TPEYTOJIbHU-
KU, B KOTOPBIE 3TH YIJIbl BXOJSIT, ITOJOOHEI.

(Ecnu npomoJoKuTh Apyryo napy IPOTHBOIIOJIOXK-
HBIX CTOPOH [0 IIEPECEUYEHNS, OTyYUTCS EE Tapa I10-
JOOHBIX TPEYTOJIbHUKOB.) <

611. U3 Touku A, Jiexalieil BHE OKPYXHOCTH, [IPO-
BejeHa kacaresibHass AX (npuuém X — Touka Kaca-
HUST), a TaKXKe CEKyIasi, IepeceKarolasi OKpy>KHOCTh B
Toukax Y u Z; touku X, Y u Z coeuHEHBI OTpe3Ka-
mu. Haiinure moqo6HbIe TPeyroJIbHUKY.

> O6a yrna AXY u XZA paBHbI NOJIOBHHE TyTH
XY, k Tomy xe yrost A B tpeyroyibiukax AXY u AXZ
OOIIMIA, 3HAUNT, OHU MOJOOHBI. <]

HOCHCHHHH 3a/1a4a MOXET pacCMaTpUBaTbhCs KaK IIPEACJIb-
HBII Cnyqaﬁ Hpe[[HOCJTC}IHeﬁ: Korja ogHa CTOpOHa BIIMCAHHO-
TO YeTHIPEXYTOJIbHUKA CTPEMUTCS K HYJIIO, CeKyllasl TpeBpa-
HIA€TCA B KACATCJIbHYIO.
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JUtst To00usT TIPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB
JIOCTaTOYHO PABEHCTBO OJIHOM Mapbl OCTPHIX YIJIOB
(TTIOCKOJIbKY TIPSIMbIE YTJIbI 3aBE/IOMO PaBHBI).

612. B oCcTpOyroJibHOM TPEyroJibHUKE U3 JIByX BEp-
IIMH OIyLIEHBbl BBICOTHI Ha IPOTHBOIOJIOXHBIE CTOPO-
HBl. Haiigute 1Ba mMOJOOHBIX TPEYTrOIbHUKA.

> Ilycts B Tpeyrosbuuke ABC mpoBeieHbl BbICO-
Tl AK u BL. Torja nojiy4aercs /1Ba IpsIMOYTOJIbHBIX
tpeyrosibiuka AKC u BLC, conepxaiiux yro C. Ilo-
ATOMY OHM TOJOOHBL. <

613. B npsIMOyTroJIbHOM TPeyroJIbHAKE U3 BEPLIMHBI
IIPSIMOTO yIJIa OIyLIEHA BBICOTA Ha rurnoTeHysy. Haii-
JATE TPU MOJOOHBIX TPEYTOJILHUKA.

>> Ha pucynke Jierko yBUieTh TpH MPSIMOYT OJIbHBIX
TPEYTrOoJbHMKA: UCXOHBIN TPEYTOJbHYK ¥ BE YaCTH, Ha
KOTOpbIE €ro AeJWT BhicoTa. Kakmast w3 dacTeit mme-
€T OOUIMI YToJl ¢ UCXOMHBIM TPEYTOJIbHUKOM U ITOTOMY
eMy 0A00Ha. <

614. Heckonbko JTyueii, BBIXOASIIUX U3 OJJHON TOU-
KU, TIEPECEKAIOT JIBE NapasuieibHble npsimble. Haitaure
HECKOJIbKO Nap MOJOOHBIX TPEYrOJIbHUKOB.

D> TpeyroJibHUKM, OTPaHMYCHHBIC JBYMSI COCEIHH-
MU (MM JlaKe He 00s3aTeIbHO COCETHUMH) JTydaMy 1
TapaJijieJIbHBIMH TPSIMBIMA, UMEIOT PaBHBIE YTJIBI U T10-
TOMY TOJIOOHBI. <]

615. B tpeyrosisuuke ABC w3 Bepumn B u C omy-
IIEHBI BBICOTHI Ha OuccekTprcy AM yrna A. Haitmure
ABE Tapbl MOJOOHBIX TPEYTOJILHIKOB.

> [lycts BK u CL — 11 BbicoTbI. B npsiMmoyroJib-
HbIx TpeyrojbHukax ABK u ACL ocrtpble yriisl npu
BepiHe A paBHbl (CBOMCTBO OMCCEKTPUCHI), HOITOMY
OHU TTOJOOHBI.

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

616. buccektpuca AM Tpeyrossauka ABC mpo-
JI0OJKEHA JI0 TIepeCceYeHUs ¢ ONMCAHHOM OKPY)KHOCTBIO
B Touke K. Haiiute Ha pucyHKe TpW TpEyroJIbHUKA,
KOTOPBIC BCEe HOJOOHBI APYT APYTY.
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D> Ml yxe 3HaeM, uTo TpeyrojbHuku ABM u
MKC nono6HbI IO TPEM yIyIaM — HE3aBHCHMO OT TO-
ro, sisercs AM Ouccektpucoit wim Her. Ho ecim
SIBJISIETCSI, TO Tpeyrojibiuk ABM 1o100eH u TpeyroJib-
Huky AKC (yrast B u K 3TuX TpPeyroJibHUKOB ONUpa-
I0TCs1 HA OJIHY JYIY, a YIJIbl IpY BepliuHe A paBHbI 10
OTIpe/IeSIEHNIO0 OMCCEKTPHCHI. <

B cieaylommx 3agadax Mel 10JIb3yeMCsl Mo00MemM OOHa-
PY’KE€HHBIX HAMH TPEYTOJIbHUKOB.

617. Jlokaxxute, 4TO B Tpanenuy TOYKA Mepecede-
HMsI JIMarOHaJIe JiesinT 00€ JIMaroHAJIM B OJJHOM U TOM
K€ OTHOIIIEHNH, PABHOM OTHOIIIEHHMIO OCHOBAHMIA Tparie-
1IN,

> Ilycrs amaronaiu AC w BD rpaneuun ABCD
c ocuoBanussmu AD n BC mepecekaiotcst B Touke O.
Torna tpeyrosnbiuku AOD u COB, kak Mbl BU/IEH,
1no/100HbI. 1o CBOICTBY MOJOOHBIX TPEYTrOJbHUKOB

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

4yTo U Tp€6OBaJIOC]> JOKa3aTb. <

618. 3Becrusbl JyinHbl G0KOBbIX cropoH AB u CD
tpanermu ABCD, a takxke 1umHbI e€ ocHoBannit AD n
BC, mpuuém AD > BC. IlpomoskeHus: OOKOBBIX CTO-
poH Tnepecekaiotcst B Touke M. Haiiiute paccrosiust
or Touk M JI0 BeplMH Tpareruu.

> Kak mbl Bunenu, tpeyroasuuku AMD n BMC
noo6uel. Vx koxpdunment nogoduss k = AD/BC
Ham usBecteH. Orpezok AM Gouibiiie otpeska BM B k
pa3. OCTa&rcst BbIIOJHUTL BbIYACIICHUSI:

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

IMoscraBJisis BhipaskeHue i k U jiesiast aHAJIOTHYHBIE
BBIKJIAJIKU 1711 BTOPOii OOKOBOI1 CTOPOHBI, MOJTyYaeM

AB - BC AB - AD
BM_AD—BC’ AM_AD—BC’

CD - BC CD - AD
CM_AD—BC’ DM_AD—BC'

Bce uetpipe paccrosiHUsI, TAKUM 00pa3oM, Haii/leHbl. <]
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619. Jlana Touka, Jiexkalasi BHyTPH OKPY>KHOCTH.
Yepes Heé NMPOBOISAT XOpHy, KOTOpasl JEJNUTCS STON
TOYKOW Ha J(Ba OTPE3Ka, U BBIYMCJISIOT IPOM3BECHHE
JUIMH 3THX OTPE3KOB. JIOKa)XUTe, YTO 3TO IIPOM3BE/C-
HME HE 3aBUCHUT OT TOr'0, KaK NPOBECTU XOPILY.

> Hamo mpoBecTn xopay aByMsl crocodamu U
MOKa3aTh, YTO IIPOM3BEACHUE OTPE3KOB Oy/ET OJMHA-
KOBbIM. Jlpyrumu cjioBaMH, Ha/I0 JOKa3aTb, 4TO €C-
Jm xopasl AC u BD nepecekatorcst B Touke O, TO
AO - OC = BO - OD.

CoeHUB KOHIIBI XOPJ, TOJyYMM BITMCAHHBIN Ye-
THIPEXYTOJIbHUK, KOTOPBIA [IEJIUTCSl AMArOHAJSIMU Ha
JIBE Tapbl MOOOHBIX TPEYroJIbHMKOB. B uactHoCTH,
tpeyrosibiukn  ABO u DCO 110100HBI, 1 1OTOMY
AO : OD = BO : OC. YmHOXasi 5TO paBEHCTBO Ha
OC - OD, nosyyaeM MCKOMOE YTBEpXk/JIeHue. <I

MoxHO ObUIO Obl BOCIOJIL30BATHCSI U JIBYMSI JIpY-
TUMU TPEYToJIbHUKAMU (KAKUMU?) U HOJYUUTb TO K€
PaBEHCTBO JIPYTUM CIIOCOOOM.

620. [lana Touka A, Jiexamasi BHE OKPY>KHOCTH.
UYepes He€ MpOBOJIAT JIyd, MEPECEKAIONINA OKPY>KHOCTh
B Toukax B u C. [lokaxute, uto npousse/ieHue AB-AC
HE 3aBHCHT OT TOTO, KaKOW JIyd MPOBECTH.

> Ilycth U3 Toukn A TIPOBE/IEH elé OUH JIyd, Iie-
peceKatonmii oKpy>xHocTh B Toukax D u E. Hano jo-
kazartb, 4yr0 AB- AC = AD - AE. Coe/IuHUB BEPLIMHBI
yeTblpéxyrosibiuka BCED, yBUAUM 3HAKOMYIO KapTH-
HY: TIPOTHUBOIIOJIOXKHBIE CTOPOHBI BIIMCAHHOTO YETHIPEX-
YrOJIbHUKA TIPOJIOJIKEHBI 10 TlepeceueHust. B atom city-
yae Tpeyroyibiiku ABD u AEC 1omo0OHbl, M03TOMY
AB : AE = AD : AC. YMHOXas 3TO PAaBEHCTBO Ha
AFE - AC, noJjtyyaem MCKOMOe yTBepK/eHue. <l

621. [lokaxxute, 4TO MPOU3BE/ICHUE B MPEbIAYILEH
3a/laye paBHO KBAJIpaTy JUIMHBI KacaTeJIbHOMN, MpPOBe-
JIEHHOM K OKPY>KHOCTH U3 TOYKU A.

> [lycTh U3 TOUKH A BBIXOJUT JIy4, MIEPECEKAIONIMIA
OKPYXHOCTh B Toukax B u C, a Takke KacaTesibHasl
AK. Kak mbl Bunenu, tpeyrojbuuku ABK u AKC
1o/100ub1, o3toMy AK : AC = AB : AK. YmHOxast
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Ha AK - AC, monyvaem, 4TO AK?2 = AB - AC, uto u
TpedOBaIoCh. <

OTy 3a/1a4y MOXXHO CUUTATh IPE/IECJIBHBIM CIy4aeM
MPEABbIIYIIEH, KOTAa /1B TOUKM MEPECEUCHUS CIMBAIOT-
csl, oOpasyst Touky kacanus. C Jpyroil CTOpOHBI, W3
He€ MOXKHO BBIBECTH MPEABIAYILYIO (BEIb IS KaXKI0u
U3 JBYX CEKyLIMX, O KOTOPBIX 1IJIa Peyb, IIPOM3BEICHNE
OTPE3KOB PaBHO KBA/IPaTy KacaTeJIbHOM).

KBazpar mymHBl KacaTesIbHOM, NMPOBEIEHHON K OK-
PY’KHOCTH U3 HEKOTOPOIl TOUKH, HA3bIBAIOT CMEneHblo
OTOW TOYKM OTHOCUTEJILHO OKPYXHOCTHU. (BooOuie-to
W3 JIAHHOM TOYKHA MOXXHO IIPOBECTHU JIBE€ KacaTeJsIbHbIE,
HO JJIMHBI X OJUHAKOBBL.) Ternepb MOKHO CKa3aTh, UTO
TIPOM3BE/ICHUE [IBYX OTPE3KOB CeKyIlel (0T JaHHOM TOY-
KU JI0 JIByX TOUEK IIepeCceUeHusl) PaBHO CTENIEHU TOUKH.

622. Jlokaxxute, 4TO B POU3BOJILHOM TPEYTOJIbHU-
K€ BBICOTbI OOPaTHO ITPONOPLUOHAJIbHBI CTOPOHAM, HA
KOTOpBIE OHU OMYIIEHHI (BO CKOJBKO pa3 OJHA CTOPO-
Ha OOJIbllIe IPYToi, BO CTOJIBKO pa3 OITyIIeHHasl Ha Heé
BBICOTA MEHBLIE).

> Ilycrs B Tpeyrosibhuke ABC 1posejieHbl BbICO-
Tl AK n BL . Ilpssmoyroasuble Tpeyronbankn AKC u
BLC umeror obuwmit yrosn C. TToaToMy OHU 1TOJI0OHBI,
u otHoleHue BbicoT AK : BL paBHO OTHOIICHHUIO CTO-
por AC : BC. [Ipyriumu cJioBaMH, €CJIM OJ[HA CTOPOHA
B k pa3z GoJibllie JIPYroM, TO ollylieHHasl Ha HEE BbICOTa
B k pa3 MeHbllle, 4TO U TPeOOBAJIOCh JOKA3aTh. <

Jlpyroe peueHue 3Toii 3aaun (KaK Mbl YK€ YIIOMUHAJIN)
TIOJTy4aeTCsl C WCMOJIb30BAHUEM IUTONIAJICH: Y/BOSHHAs ILTO-
Imajgb TPEyrojbHUKA PaBHA MPOM3BEJCHUIO CTOPOHBI HA BBI-
COTYy, ¥ MOXHO B3$ITh JIIOOYIO CTOPOHY, TIO9TOMY €CJIM OJHa
CTOpOHA GOJIbIIE JIPYTOii, TO OMYyIIEHHAas] Ha He€ BBICOTA BO
CTOJIBKO ke pa3 Menblle. (CM. 3agady 515.)

623. BbicoTa HPSIMOYI'OJIHOI'O TPEYI'OJIbHUKA, OIly-
IIEHHAsl U3 BEPIINHBI NPSIMOTO YIila, JEJIUT €ro THUIo-
TEHy3y Ha JiBa oTpe3ka. Jlokaxure, 4To

(1) BbICOTA paBHA CPEIHEMY [EOMETPUUECKOMY ITUX
OTPE3KOB (KBAaJPATHOMY KOPHIO U3 IIPOU3BEICHUS);
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(2) xaxxJplil KaTET paBeH CPEJHEMY FEOMETPUUECKO-
My Bceli THUIIOTEHY3bl U OTpe3Ka, K HeMy ITpUJIeralolle-
TO;

(3) oTHOLUEHME OTPE3KOB, HA KOTOPbIC BBICOTA JE-
JIUT TMMOTEHY3Y, PAaBHO KBA/IPaTy OTHOLICHUSI KaTETOB.

o> I[TycTh KaTeThbl TpeyrobHIKA PaBHBI @ U b, THmo-
TeHy3a paBHA C U JEJUTCS BBICOTON h Ha OTPE3KU p U
q. VI3 moo0ust 1ByXx yacTeil TpeyroJibHUKA MOJIy4aeM,
aro p:h=h:gq, 1o ecth pg=h’>n h=/pq.

YacTu NOMOOHBI LIEJIOMY TPEYTOJIbHUKY, MO3TOMY
p:a:a:cnpc:az,OTKy/:[aa:\/ﬁ.AHaJIO—
rmyHo b = Vce.
Y
Haxonen, p: g = h.q =

624. Boieaute U3 npebiyllelt 3a4aum, 4TO KBa-
JpaT I'MIIOTEHY3bl PABEH CyMME KBa/IPaTOB KATETOB.

= (a/b)?. <

(SN
Sl

> WcnoJip3yst Te ke 0003HAUEHHUsl, YTO U B pelle-
HUM TIPEBbITYINEH 3a/1auM, MOXKHO 3arucaTh pc = az,
qc = b?. Eclt CIIOKUTD STH PaBEHCTBA, TOTY4YUM, 4TO
(p+qc= a® 4+ b?. OctaéTes 3aMeTUTh, UTO 1Ba OT-
pe3ka p U g B cyMMe JaloT ¢. <

Takum oOpazoM, Mbl Jajid €€ OAHO JI0Ka3aTeJib-
cTBO Teopemsl [Tncparopa, Ha 3TOT pa3 6€3 BCAKUX YMO-
MUHAHUK O IJIOWAISIX.

625. Tpu npsimMbie IPOXOJST Yepes oy Touky O u
MEPECEKAIOT /IBC MAPAJUICIILHBIE MPSMBIE: OJHY B TOY-
kax A, B, C, apyryio B toukax A’, B’ u C'. Jlokakure,
yro AB: BC = A'B’': B'C'.

> DTy TeopeMy MOXXHO COPMYJIMPOBATH TaK: €CJIN
TOYEYHBI UCTOUYHUK cBeTa () OCBEIaeT JIBe Mapasliesib-
HbIE TIPSIMBIE, TO OTPE3KU Ha OJIHOM MPSMON OTHOCSTCS
TaK e, KaK UX TEHU Ha JPYToil MPsSIMOIL.

Iycts A, B u C — TOUKM Ha OJHOU U3 IPSIMbIX,
a A, B'u C' — nx tenn. Tpeyronwunk OA’B’ no-
noben tpeyrosibiuky OAB, u koddduiment 110106ust
MoseT ObITh 3ammcad kak OA’/OA, OB’/ OB v kax
A’'B’'/AB. Tpeyroabuuku OB’ C' u OBC Ttakxke momo6-
Hbl, U KOO(POUIUEHT 000U MOXKET ObITh 3alIUCAH KaK
OB'/OB, OC'/OC v B'C'/BC. 3uauur, ko3ddu-
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IIMEHTHI TTOOOMST PaBHBI (B OOOMX CITy4yastx OHW PaBHBI
OB’/ OB); 0603naunm 3TOT 00IIHMIA KOIPPUIIHEHT TTO-
nobus uepes k. Torma A’'B’ = k- AB, B'C' = k - BC,
unoromy A'B’: B'C' = AB : BC, uto u TpeboBajioch
JIOKA32Th.

310 JI0Ka3aTEJILCTBO IPUMEHUMO U K CJ1y4alo, KOl jia
TIapaJijieSbHbIE TIPSIMbIE HAXOSITCS TIO Pa3Hble CTOPOHBI
or Touku (O, XOTsI O TEHSIX B TAKOM CJIyyae T'OBOPHTh
HE TpUXOJUTCA. <l

B 3r10i1 3asaue BaskHO, 4TO /BE HPsiMblE (I/I€ TOUKU U
race TCHI/I) napaiiiejlbHbl: 0e3 3TOro YCJioBUSL YTBEPXKACHUE
3a4a49Y1 MOXKET 6I)ITI) HEBCPHbBIM.

OkazblBaeTCsi, YTO TEM HE MEHee OB0lHOe OMHOWEHUE
t'ICTI)IpéX TOYCK COXPAHACTCA U [Jisl HENapaJlJICJIbHBbIX IIpsi-
mbix. Ono onpeaensiercst (st touek A, B, C, D na oxuoit
HpﬂMOP’I) KaK OTHOIICHUe % : % (OTHOH_ICHI/IC OTHOIIIE-
HUIA — OTCHO/Ia TaKO€ HaSBaHHC). 3Ha}OHII/I€ TPUTOHOMETPHUIO
MOryT y6C,I[I/ITI)C$[ B COXpaHEHUU HBOﬁHOFO OTHOULICHNUSI, BBI-
paBI/l'B ero '-Iepe3 OTHOUIECHUE CI/IHyCOB yFJTOB Me){([{y J'lyanI/I
OA, OB, OC, OD.

626. [lokaxxute, yTo OOKOBBIC CTOPOHBI TPAICIIUHI
U 1psiMasi, COC/IMHSIIONIAsI CePe/IMHbl €€ OCHOBAaHMI, Iie-
peceKaioTest B OJIHOM TOYKE.

> Bo3bMEM TOUKy nepecedeHs! OOKOBBIX CTOPOH U
MIPOBEJEM INIPSIMYIO Yepes Ty TOUYKY U CepeIMHYy BEpX-
Hero ocHoBaHusl. [Ipenplayias 3aja4a oKasbIBaeT, YTO
9Ta NPsIMast Pa3/Ie/IUT HIKHEE OCHOBAHME TAKXKE HA JIBE
paBHBIE YacTH. <]

627. JlokaxxuTe, 4TO JUArOHAJIA Tpaleluu U Mpsi-
Masi, COCJMHSIONIAs CepeUHbI €€ OCHOBaHMUIA, Tepece-
KalOTCSI B OJIHOM TOYKE.

D> 3/1ecb JI0KA3aTeJIbCTBO AHAJIOIMYHO: HPOBEAEM
yepes TOUKY NepecedeHys] MaroHaieil U Cepeainty of-
HOTO W3 OCHOBaHMIl IpsiMylo. OHa pasfesuT apyroe
OCHOBaHME B TOM )K€ OTHOLICHHM, YTO U HEPBOE, TO
€CTb HOMnoJIaM. <

628. [lana tpaneumsi. Kak HaiiTu cepequHbl eé
OCHOBAHMII C TTIOMOIIBIO OJHOI JIMHENKUA?

> Mkl YK€ 3HAEM, YTO YETbIPE TOYKU (CCpeZ[I/IHbI
OCHOBaHMM, TOYKa HEPECCUCHNU A JIMAarOHAJIEA U TOYKA
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TiepeceyeHrsl MPOIOHKEHMI OOKOBBIX CTOPOH) JIeXaT
Ha ofHOW mpsiMoi. Ho JBe TociieHHE TOYKM MOX-
HO HAMiTH C MOMOIIBIO JIMHEHKHU, MTOITOMY ITY MPSIMYIO
MOXXHO HOCTPOHUTH. TOUKM, B KOTOPBHIX OHA HEpeceyeT
OCHOBaHUsI, OyyT WX CepearHAMU. <

629. Jlanbl JBe mapasuIeSibHBIC MPSIMbIC M OTPE3OK
Ha OJHOi1 U3 Hux. Kak HaiiTu ero cepe/ivHy € OMOLIbIO
OJIHOH JIMHENKN?

> EcJii B3SITb IPOU3BOJIBHBIE JIBE€ TOYKU Ha APYIOi
LPSIMOIA, [OJIyYUTCsl TPALELMs, U Mbl CBEJIM 3ajady K
npeapIaymen. <

630. buccekTpuca yrja TpeyroJjbHUKa JICJIUT MPO-
TUBOJIEXKAIOLIYIO CTOPOHY Ha JiBa OTpe3ka. Jlokaxure,
YTO OTHOILIEHHE 3TUX OTPE3KOB PAaBHO OTHOLICHUIO TIPH-
JIEraloluX K HUM CTOPOH TPEYTrOJIbHUKA.

> Ilyctrb AM — OuccekTpuca B TpeyroJibHU-
ke ABC. Onycrum Ha He€ nepreHukyJsippl BK u
CL u3 touek B u C. Tpeyrosvuuku ABK u ACL,
KaKk Mbl BUJEAM B 3a7a4e 615), mopoOHBI, 1MO3ITOMY
BK : CL = AB : AC. C jpyroii CTopoHbl, Tpe-
yroasunku KBM w LCM Toxe MOAOOHBI, TO3ITOMY
BK : CL = BM : MC. CoeuHsiss 5TH PaBEHCTBa,
nojiydaeMm, uto AB : AC = BM : MC, urto u tpebo-
BaJIOCh. <

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

(Ucrosib3yst 3Ty 3ajayy M HPEAbLLYLIYIO, MOXHO
HaWTH JITTMHY OMCCEKTPUCHI, €CJIM M3BECTHBI ITTMHBI BCEX
CTOpPOH.)

> Hayo nokasars, uto AM?2 = AB-AC—MB-MC.
CriestaeM JIOTMOJTHUATENBHOE [IOCTPOCHUE U3 3a1a4u 616.
Tpeyrosbuuku ABM u AKC 1ioioOHbI, T03TOMY

AB: AM = AK : AC,

TO €CTb

AB-AC = AM - AK = AM - (AM + MK) =
= AM?> + AM - MK = AM? + BM - MC,
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yTo u TpeboBanock. (Pasenctso AM - MK = BM -MC
HM3BECTHO W3 3a1a4un 619.) <

C moOMOIIBI0 TTPU3HAKOB MOJ00MST MOXHO JaTh HO-
BOE JI0Ka3aTEJILCTBO TOTO (DAKTA, YTO ME/IUAHBI JICJISITCSI
TOYKOI WX TepeceveHust B oTHoleHn 2 : 1.

632. B tpeyrosibhnke ABC 1poBejieHbl Me/IMaHbL
AK u CM, nepecekatoumecs B Touke O. Uepes Tou-
Ky K mposenien otpe3ok KN, mapassenbHblii CTOPOHE
AB, no nepeceuenust ¢ menuanoit CM B Touke N. [lo-
KaxuTe, 4To TpeyroibHUK KON Mmofo0eH TpeyroabHu-
ky AOM, a tpeyronbiuk CNK 110/106€H TpeyroJibHu-
ky CMB. [okaxwure, uto AO : OK =2:1.

> Tlockosnbky KN mapamiensHo AM, To yribl B
tpeyrosibiukax KON nu AOM paBHbI, TaK YTO OHU T10-
JIOOHBI 110 TPEM yIJIaM. AHAJIOTMYHO ISl TPEYTrOJIbHU-
ko8 CNK u CMB. Tlockosibky K — cepeauna BC,
To TpeyrossHuk CNK BBOe MeHbIE TpeyroJbHHUKA
CMB, B yactHocti, KN = %MB . U3 »toro, B cBoio
ouepesib, cienyer, uro KON Busoe menbiie AOM,
Tak yt0 AO : OK =2:1.

Emeé HeckoJIbKkO 3aaau

633. B paBHOOEIPEHHOM TPEYTOJIBHUKE C yIJIaMu
36°, 72° u 72° npoBeneHa OMCCEKTpUcCa yria B 72°,
JieJIsIast TPOTHBOIIOJIOKHYIO CTOPOHY Ha JIBa OTpE3Ka.
Jloka>kuTe, 9TO OOJIBIINI OTPE30K OTHOCHTCS K MEHbB-
1IeMy TaK e, KaK BCSI CTOPOHAa OTHOCUTCSI K OOJIbLIIEMY
OTpPE3KY.

YTBepKAeHUE TpeAbIayleit 3a1a4u (HOPMYJIUPYIOT TaK:
OMCCEeKTPHCa TaKOTO TPEYTOJIbHYKA JAEJIUT TTPOTUBOMOJIOKHYIO
CTOPOHY B OTHOLICHUU «30JIOTOI'O CECYCHUSI. HpI/I}ISITO cyn-
TaTb, YTO 3TO OTHOLICHUE YaCTO UCIHOJIb3YETCs B apXUTEKTYPE
" )KUBOIIMCHU, TAK KaK l'lpI/lS[TH() JJIs1 TJ1a3.

634. Jlokaxxute, 4TO OTHOLIEHUE DOKOBON CTOPOHBI
PaBHOOEIPEHHOTO TPEYTOJIbHUKA ¢ yryiamu 36°, 72° u
72° x ocHoBanmio cocrasiser (V5 + 1) /2.

635. [IBa TpeyrosibHMKa MOA0OHBI ¢ KOI(PPUIMEH-
ToM k. JlokaxuTe, 4TO MeIMaHbl, OMCCEKTPUCH U Bbl-
COTBI [IEPBOI'O TPEYIOJIbHUKA B k pa3 OTJIMYAIOTCS OT
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COOTBETCTBYIOIIMX ME/INAH, BHICOT M OMCCEKTPHUC BTO-
poro TpeyroJibHuKa. JlokaxnuTe, 4TO TUIOIIA/h IEPBOTO
TpeyrosibHuKa B k2 pa3 oTsiMuaeTcs OT IUJIOWAMM BTO-
POro TPEYroJIbHUKA.

Ota 3a/7a4a MO3BOJISIET [aTh €UIE OAHO J0KAa3aTeJIbCTBO
TeopeMbl [ludaropa. BecnomHMM pasOueHue IpsSIMOYTOJIBHO-
rO TPEyrojibHUKa Ha /IBa MEHbBIUMX, MOJOOHBIX HCXOJHOMY.
[Mostyuaercst Tpy MOJOOHBIX TPEYroJIbHMKA, W IUIOIIAIM HX
MIPOMOPIMOHAJIBHBI KBaIpaTaM THIOTEHY3 3THX TpEYroJIbHU-
KOB, TO €CTb KBaJpaTaM CTOPOH MCXOJHOTO TPEYyroJIbHUKA.
Ho cymma nuiowazieii AByx MajieHbKUX TPEYroJIbHUKOB PaBHA
IJTONIAAM GOJIBLIOTO, 3HAYMUT, 3TO BEPHO M IS MPOINOPIIUO-
HaJIbHBIX MM KBa/IpaTOB.

A. TMBeHTaJIb MPEIOKNIT PACCKA3hIBATh 3TO JJOKA3ATEIIb-
cTBO TeopeMbl [Tudaropa B Bi/e CKa3K AJ1s1 MITA/ILINX LIKOJTb-
HuKoB. Hapucyem xaptunky us Teopemsl [Iudaropa u mpo-
BEEM B TPSIMOYrOJIbHOM TPEYroJibHUKE BhicOTy. Ha 3Toii
KapTHUHKE MOXKHO YBHJETh TPH «JOMHKa» (U1 TPEX MOpO-
CSAT — MJIa/IUIKIE LKOJIBHUKY JIOOST TAKOH «OXUBJISDK»). Ca-
Mblil OoJibLION M3 HUX (AU HauboJiee TPYIOJIOOMBOIO IO-
pocéHKa) HapyCOBaH HOPMAJIbHO (4Yep/iak CBEPXY) U OOBEJEH
JKMPHO# JIMHUEH. [IBa Ipyrux JOMMKa HapUCOBAHbI IIOBEPHY-
TBIMU M 3QLITPUXOBAHbI 110-pasHOMY. ([lJ1si HArIsHOCTU Mbl
HApUCOBAJIM el U OKOLIKK C (POPTOUKAMHU, HO 3TO yXKe K
Jejly He OTHocuTcsl.) Bee Tpu /loMHKa cOCTOSIT U3 KBajpat-
HOTO «OCHOBAHMSI» M TPEYroJIbHOIO KOCODOKOIO «uYepaKa»;
OHU MMEIOT OJHY U Ty e (opMy, XOTSI M pasHblil pasMep.
3HAuMT, TPEYroJIbHUK Yep/laKa Mo INIOWAAd COCTaBJISIET Of-
Hy M Ty K€ JIOJIO OT KBaJpara OCHOBAHMSI BO BCEX TPEX.
Ho uyepraku 1ByX MaJIeHbKHMX JOMHMKOB BMECTE JAIOT YepaK
00JIbLIOTO, 3HAUUT, U C OCHOBAHUSIMU TO JKE CAMOE — YTO U
Tpebosasioch j1okazaTh [udaropy.

636. «Ha 3emue *MBET HECKOJIBKO MUJLTAAP/IOB Ye-
JIoBeK, — paccyxaaer Manenpkuii [lpunn. — Mos
IJIaHETa B MUJUJIMOH Pa3 MEHbIle. 3HAUUT, Ha Hell JJ0JIK-
HO [OMENATHCSI B MAJIJIMOH pa3 MEHbLIIE JIIOJIEH, TO €CTh
HECKOJILKO ThICsIu uesioBek. Ho panuyc 3emiin npumep-
HO 6000 kM, a paanyc MOEH IIJIaHEThl B MUJIJIMOH pa3
MeHbllle, IPUMEPHO 1IECTh METPOB, M HECKOJIBKO ThICSY
YeJIOBEK TaM HMKAK He MOMECTSITCSI, JIaXKe €CJIU BBIKOP-
yeBaTh Bce 0a00abbl M HE OCTaBJISITb MECTa AJIsSI MOEro
nBetka. Kak e Tak?»
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637. Jlanb! 1Be MapaljieNbHble MpsIMble ¥ TOUKA, Ha
HUX He Jexamas. Kak mnposectu uepes Heé Inpsimylo,
NaPAJJIEJIbHYIO JTAHHBIM, C TIOMOIIBIO OJJHOM JIMHEWKU?

638. Jlanbl B mapasuIe/ibHbIC MPSIMBIC M OTPE3OK
Ha O/(HOM U3 Hux. Kak y/BouTh €ro (I10CTpouTh OTPE30K
BJIBOC OOJIBLICH JJIMHBI), MOJIB3YSICh OJHOMA JIAHENKON?

639. Ha 5TOM CTapMHHOM PUCYHKE U300paXKEH MPHU-
00p, Has3bIBAEMbINl NAHMO2PAGPOM, UCTIONB3YEMBIi TS
KOIUPOBAHUsSI PUCYHKOB C yMeHblueHueM. OH mpezacTa-
BJISIET COOOM IMApHUPHBIA MexaHu3Mm. JleBast HYKHsISI
Touka (ormopa X) 3aKperieHa HEMOJABIKHO; OCTPUEM
(B LIeHTpe Kpyra cCIIpaBa BHU3Y) OOBOJSIT HEKOTOPYIO
JIMHUIO, U KapaH/alll (B cepeluHe) OOBOAUT JIMHUIO TOM
ke (popmbl, HO MeHblIero pazmepa. OObSICHUTE IPUH-
LIAIT €10 ACHCTBUS.

640. B rtpeyrosbhuke ABC nposeieHbl MeauaHa
CM n orpesok AK, npuuém K penur cropony BC
B otHomennn BK : KC =1 : 2. Onu nepecekaiotcst B
touke O. Haiiaure otromenne AO : OK . (IlpoBemute
uepes K orpesok KN, napajuiesibHblit cropore AB,
no nepecevenust ¢ meguanon CM B touke N. Otsert:
3:2)

641. Ha mpoaosmkeHnn cTopoHsl AB TpeyronpHuKa
ABC B3sra touka K; na cropone BC B3sita Touka L
u Ha cropoHe CA B3sita Touka M. Tlpu 3TOoM OKa3za-
Jioch, uro touku K, L u M niexart Ha OJIHOI 1IPSIMOii.
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Hoxaxwute, uyTo mpomsBenenne otHomennit AK : KB,
BL : LC u CM : MA pasuo 1. (Ilposeaure CT ma-
pajuiesibio AB 10 niepeceveHust ¢ TPSAMOIA, U Halliure
HOJO0HbBIE TPEYTOJIbHUKH. )

YTBepykIeHNE MPe/IbIIYIIEH 3aaul Ha3bIBAIOT meopemoll
Menenas (B 4ecTb JpEBHEIPEYECKOro reomerpa MeHesnast
Auekcanipuiickoro). O0pature BHUMaHUE Ha aHAJIOTHIO C Te-
opeMoii Uessl (c. 161): Tam ObLI0 YCI0BUE, IPU KOTOPOM TPH
OTpEe3Ka IIEPECceKaloTCsl B O/THOM TOUKe, a cefiyac — ycJIoBue,
IIPY KOTOPOM TPH TOYKM JIEKAT HA OJHON IIPAMOMA.

O06e >Tn TeopeMbl MOTYT UCTIOJIb30BATHCSI BMECTE JITIST J10-
Ka3aTeJIbCTBA TEOPEMbI O NOTHOM HemblpEXCMOPOHHUKe (Ciie-
Jylolast 3aj1ava).

642. JlokaxxuTe, 4TO B TIOJTHOM YETHIPEXCTOPOHHUKE
(KoH(Uryparysl, MOKa3aHHAsI Ha PUCYHKE) OTHOLICHUS
AL : LB u AK : KB paBubl.

643. [lana Touka L Ha ortpeske AB, npuuém
AL > LB. Kak, 110Jib3ysiCb O/IHOI TOJIbKO JIMHEHKOIA,
nocTponTh Touky K Ha mpojomkennn AB 3a Touky B,
nuist kotopoit AL : LB = AK : KB?

644. CTOpOHBI TPEYTOJbHUKA Pa3/ic/ICHbI B OTHOIIIE-
Huu 1 : 2, cyuTast IO YacoBO CTPEJIKE, M TOUKHU [IeJie-
HUSI COSIMHEHBI C TPOTUBOJICKAIMMY BepimHaMu. Ka-
KOBa IIJTOIIA/Thb OTMEUEHHOTO Ha PUCYHKE TPEYTOJIbHIKA,
€cJIi TUIola b ucxoaHoro pasua S? [Oreet: S/7.]

645. KakoBo COOTHOIIICHIE CTOPOH OYMa>KHOT'O Mpsi-
MOYTOJIbHMKA, €CJI €r0 MOXKHO pa3pe3aTh Ha JBE 10JIO-
BUHBI, TIO/I00HBIC UCXO/IHOMY TIPSIMOYTOJIbHUKY (MMEIo-
IIMe TO € OTHOIIEHNE CTOPOH)?

[puMepHO Takoe OTHOLIEHHE CTOPOH Y JIUCTOB Oymarwu,
ucrnosib3yeMeix B Epone (pacnpocrpanéunblii opmar A4
umeet pasmep 210 Mm Ha 297 Mm).

646. KakoBo COOTHOIIICHIE CTOPOH OYMaXKHOT'O MpsI-
MOYI'OJIHUKA, €CJIM €r0 MOXKHO pas3pesaTb Ha KBajpaT
U TIPSIMOYTOJIHUK, MOJ00HBINA MCXOAHOMY?

MbI yke BCTPEUYaMCh ¢ 3TUM OTHOIIEHHEM (30JI0TOe ce-
yeHue) B 3ajade 633.
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647. JIBe OKpYXHOCTH MepecekaloTcs. Yepes Tou-
KU [IepecevyeHusl [IpoBe/icHa IpsiMas. M3 Touku Ha sToi
NPSIMOA, JIEXKAllell BHE OKPYXKHOCTEM, ITPOBEICHBI JIBE
KacaTeJIbHbIE K OKPY>KHOCTSIM. JIoKa)KuTe, 4YTO OTPE3KU
JI0 TOUEK KACaHWSI PABHBbI.

648. Jloxaxxure oOpaTHOe K IpeIblaylleil 3aaade
YTBEPK/CHHE: €CJIM MPOBEJACHHBIE M3 TOYKH OTPE3KU
KaCaTEJIbHBIX K JIBYM TEPECEKAIOIMMCSI OKPYXXHOCTSIM
OKa3aJIMCh PaBHBIMM, TO 3TA TOYKA JISKUT HA MPSIMOIA,
COEJIMHSIIONIEH TOUKW TEPECEUeHUsT OKPYKHOCTEH.

649. (a) Yepes ABe TOYKH, JIeXKAIEe HA TPSMOIA
[, poxo/uT HEcKoJIbKO OKpy)kHocteil. Ko Bcem »1um
OKPY>KHOCTSIM 13 ToukH (), TakXke Jiexalleil Ha MpsiMoii
[, mpoBesieHbl KacaTesbHbIE. JlOKaXKUTE, YTO OTPE3KH
or O 1o Touek kacauusi paBubl. (6) Kak moctpoutsb ¢
TIOMOIBIO LIAPKYJISt U JIMHEHKU OKPY>KHOCTb, ITPOXOJIst-
IIYIO Yepe3 /IBE JAaHHBIC TOUKM M KaCAION[yIOCs! TaHHOM
npsiMoit? (Touku HAXO/ATCSl HA Pa3HOM PACCTOSIHUU OT
NIPsIMOM. )

650. JlokaxuTe, YTO €C/IM OTPE3KM KACATEJhHBIX,
LIPOBE/IEHHBIE U3 HEKOTOPOM TOYKU K JIByM KacCalolUM-
Csl OKPYXXHOCTSIM, OKAa3aJIUCh PaBHBIMM, TO 3Ta TOUKa
JISKUT Ha OOlIEH KacaTeJbHON K OKPY>KHOCTSIM.

651. Tpu OKpPYXHOCTM IONAPHO KacCalOTCsl JPyr
Jpyra BHEIIHUM 00pa3oM. JloKaXWTe, 4TO TpU UX 00-
IMe KacaTeJIbHbIE, IPOXOJSIINAE 4epe3 TOYKU KaCaHUS
OKPY>KHOCTEH, IepeceKaloTcsl B OJHOI TOYKE.

652. B Tpéx nepeKphIBAIONIUXCST OKPYKHOCTSIX TPO-
BeJIN OTPE3KH, COEVHSIOIME MONAPHO TOYKU UX Iepe-
ceuyeHUs. JIOKa)XUTe, YTO 3TU TPHU OTPE3Ka IIPOXOIST
4yepe3 OflHy TOUKY.

653. Jlan OoTpe30K €AMHUYHO JJIMHBI, a4 TaKXe OT-
pesku juHbl @ U b. Kak mocTpoutsh 1UpKyJieM U Jiu-
HeliKoit oTpesku jmHbl a - b u a/b? (Otpesok AmHOI
a - b — sro peuenne nponopunu x :a = b : 1.)

654. V13 ToukM Ha AUAMETPE TOJYOKPYKHOCTU BOC-
CTaBJICH TEPIEH/IUKYJISP /10 NEePECEUEeHHs C OKPYXKHO-
cTpio. JloKaxkuTe, YTO JUIMHA DTOrO IEPHEHAMKYJIsIpa
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paBHA cpeJHEMY FeoMeTPUYEeCKOMY MEX[y OTpe3kaMi,
Ha KOTOpble TOYKa Je1uT auamerp: b = (/ac.

655. Jlan OTpe30K €JMHUYHOM [JIMHBI, @ TAKXKE 1JI1-
Hbl @. Kak mocTpouTh LUMPKyJIEeM U JIMHEHKON OTpe30K
b /a? (CM. TIpe/IbIIyLLyto 3a1auy. )

JIBa MHOTOYTOJIbHMKA Ha3bIBAIOTCS TIOIOOHBIMU, €C-
JI1 UMEIOT OJITMHAKOBYI0 (hopMy (HO, BOBMOXKHO, Pa3HbIE
pasMepbl), TO €CThb €CJIM COOTBETCTBEHHbIE YIJIbl PABHbI,
a CTOPOHBI [TPONOPLMOHAJIBHBI. Mbl YK€ BUJEJIH, YTO
JII00O TPSIMOYTOJIbHBIN TPEYTOJIHUK, a TaKKE HEKO-
TOpble MPSIMOYTOJBHUKA MOXHO pa3pe3aTh Ha JIBE Ya-
CTHU, TIOJJOOHBIE UCXOJHOM (purype. M3BecTeH eue onun
Takoil mpumep (CM. PUCYHOK), Ha3bIBaeMblil wiecmu-
yeonvHukom Ammanna. Cocem HeaHo (B 2010 rojy)
Jx. Hmepaib J10ka3aj, 4To JPYrux IPUMEPOB TaKOI'o
posa He cymecrsyer!.

656. Haiimute COOTHOIICHUE CTOPOH B IIECTHYTOJIb-
HUKE AMMaHHa.

657. OObsicHUTE, KaK MOCTPOCHA MO3aWKa HA PU-
CyHKE, MPUBEIEHHOM Ha 3a/iHell cTOpoHEe 00JIOKKHM (3a-
MOIIECHIE MIECTUYTOJIbHUKAaMU AMMAHHA JIByX Pa3HBIX
pasMepoB).

1]. H. Schmerl. Dividing a polygon into two similar polygons //
Discrete Mathematics. 2011. V. 311, Ne4. P. 220-231.
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30. KoopanHaThl Ha MpSMOi

Beibepem Ha mpsmoii Touky O (Hauano xoopou-
Ham) W OJHO W3 [BYyX HAIpaBJICHUH (Ha pPUCYH-
K€ — BIIPaBO, II0Ka3aHO CTPEJIKOi). OTJIOKUM B 3TOM
HAIMPABJCHUM OTPE30K CAMHUYHON JJIMHBI, MOJIyYNM
mouky ¢ koopournamoii 1. OTJIOXWB elE OANH TaKO#
K€ OTPe30K, MOJYYUM MOUKy ¢ koopounamoi 2. Ot-
JIOXMB OT HayaJla KOOpJMHAT €JUHUYHBIA OTPE30K B
JPYIYIO CTOPOHY, MOJYYHM MOUKY C KOOPOUHAMOU
—1, 3areM —2 u 1aKk jajsee (CM. PUCYHOK).

B o6uiem BUie: OTJIONUB OT TOUKU O OTPE3OK K-
HBl X B BBIODAHHOM NOMOJMCUMENbHOM HAIIPABJICHUH,
NOJIyYMM TOYKY C KOOPJIMHATOH X, a B IMPOTHUBOIO-
JIOXXHOM OMpuUyamenbHoM HanpaeieHuu — TOYKY C

KOOPAMHATON —X.

658. CnBuneMcsT M3 TOUKM C KOOpAMHATON 7 Ha
10 enunuL BIpaBo (B MOJIOXXUATEIBHOM HAIIPaBJICHUN).
KakoBa koopaunata mnoJyuuBiieiicsi Touku? [OTBeT:
17 =7 +10.]

659. CnBuHeMcs W3 TOUKM C KOOPIMHATON X Ha
10 eaunuIl BpaBo (B MOJIOKUTEILHOM HAIIPABJICHUM) .
KakoBa koopaunata noJyuuBiieicsi Touku? [OtBert:
x +10.]

3amerum, uro orser x + 10 rogurcst npu Jio-
ObIX X, B TOM 4HCJie OTpHIATeNbHBIX. CKaxem, ec-
JIM MBI HauHEM B TOYKEe —17, TO OKaXeMcCs B TOUKE
—7 = (—17) + 10, a ecsim HauHEM B TO4yke —6, TO
oKkaxeMcs B Touke 4 = (—6) + 10.

660. CiBuHeMCsl U3 TOUKU C KOOPAMHATON X Ha y
(B TIOJIO>KUTEJIHHOM HAIpaBJICHUH, ecii y > 0; B oTpH-
LaTeJIbHOM HallpaBjieHUMH Ha —y, ecyin y < 0). Kakosa
KOOpAMHATA TnoJrydmBleiicst Touku? [OtBer: x + y.]

661. Touky A c/BUHYJIM BIPaBO Ha 13 equHUI U
MOJIYYHJIM TOUKY ¢ KoopauHaToir 8. KakoBa Oblia Ko-
opauHara Touku A?

> [lycth A umena koopaunaty a. Torna a+13 =8,
na=8-13=(-5.«
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662. Ky3Heurk IpBITHYJI U3 TOUKH C KOOPJUHATOM e,
8 B Touky ¢ koopauHatoit 17,5. 3aTeM OH chesan eue 8 17.5 ?
OJIMH TAaKOH e NPbDKOK (B TOM K€ HallpaBjicHuH). B
TOUKE C KaKOW KOOPAMHATON OH OKa3aJicst?

> Jlumna npbokka 17,5 — 8 = 9,5; ewé oauH 1pbl-
koK gact 17,54+ 9,5=27. «

663. Jlann! nBe Toukn A(—3) u B(7) (B ckoOKax A
yKa3aHbl UX KoopauHATHI). Haiimure xoopanHaTy cepe- -3 ? 7
JiHbl oTpeska AB.

> Paccrostane AB paBHo 7—(—3) = 10, osloBMHA
paccrostaust 5. Capurast A Ha 5 BnpaBo (W B Ha 5
BJIEBO), NOJIy4acM TOUYKY C KOOPJWHATOH 2.

664. Haiiute KoopMHATY CepeluHbI OTPE3Ka, KOH-
bl KOTOPOI'0 UMEIOT KOOp/MHATHI a U b.

> [lycts a < b. Torna nivHa oTpeska paBHa b—a.
[MostoBuHa uuabt 6yaer (b —a)/2, v Ha/lo CBUHYTH a
Ha (b—a)/2, nonyuurcst a+ (b—a)/2 = (a+ b) /2.
Takum 00pa3zoM, KOOPIMHATA CEPEMHBI OTPE3Ka PaBHA
cpeiHemMy apuMeTHyeckoMy KOOP/MHAT €0 KOHIIOB.
Ta xe ¢opmyna (a + b)/2 rogutcs u npu a > b,
TIOCKOJIBKY 3aMeHA @ Ha b B Hell HUYEro He MEHseT. <

665. Kakas u3 Touek A(5/8) u B(8/13) naxoaurcs
Jiesee? (B ckoOkax ykaszaHbl KOOPJMHATBI TOYEK; 10JIO-
JKUTEJIBHOE HAIPABJICHNE — BIIPABO.)

> KoopauHaTbl yBelMuUMBAIOTCSI CJIeBa HAIlpaBo,
TaK YTO HAJ0 CPaBHUTH JIpodu 5/8 m 8/13 mo Bemm-
4yHE:

5 513 65 64 8.8 8

§ 813 813 813 813 13

3HAuNT, KOOP/IMHATA TOYKU A OOJIbIEe, TAK UTO JieBee
HaXOIUTCS TOuka B.

666. Haiiure paccrosiue Mex/y Toukamu A (c
Koop/mHaToi a) u B (c xoopauHaroit b).

> UTOOBI HAMTH TO PACCTOSIHUE, HAJIO U3 OOJIbIIEH
KOOD/IMHATHI BBIYECTh MEHBIIYI0. TAKAM 00pa3oM, OHO
paBHo b —anpu b > au a— b npu a > b. llpu
a = b paccrosiHUE, €CTECTBEHHO, PABHO HYJIO. <
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GopMyny A pacCTOSHUSI YAOOHO 3alCHIBATL C
HOMOLIBIO 3HAKA MOJYJIs:

AbconiomHoll 8enuiuHol, I MOOyneM Yucna u
Ha3bIBAIOT CAMO U, €CJIM U HEOTPUIIATEIIHHO, ¥ IPOTH-
BOIIOJIOXKHOE YHCIIO — U, €CJIM U OTpHUlaTesbHo. O60-
suavenue: |u|. Takum oGpasom,

| | u, ecsim u > 0;
ul =
—u, ecmm u < 0.

Hanpuwmep, 3| =3,10| =0, | —2| =12| =2.

Yacto Ha Bompoc «UTo Takoe MOYJIb Yucia?» HIKOJbHU-
KU OTBEUAIOT: «JTO 4mMCjI0 0e3 3HaKa». M xOTs mMx 3a Takou
OTBET CIPaBe/UIMBO PYraioT (MoJI, 3TO He OIpeJelieHHe, a
HEM3BECTHO YTO), HO KaK MMPAaKTUYECKUIl PELENT HAXOXK/ICHUS
MOJYJIsI, €CJIM JIAaHO UMCJIO B BUJE JCCSTHUYHON MJIM OOBIK-
HOBEHHOl /podu, Takoe mpaBuyio rogurcsi. Ho Hajmo ObITh
OCTOPOYKHBIM:

667. Yemy pasHo |a
wim —a?

, ecim a < 0: Oyzer Ji 910 a

D> XodeTcst ckazaThb, 9TO @ (BeJib MOAYJIb — YUCIIO
0e3 3HaKa», a B —@ €CTb 3HaK KMUHYCY»), HO 9TO HEBEP-
Ho. Benb @ orpuniatesibHO, a MOJYJIb JOJDKEH ObITD I10-
JIoXUTeJIeH. YTOObI HAUTH MOJTYJTh, HA/IO U3 IBYX YMCET
a v —a BeIOPATh MOJIOKUTEIbHOE (TOYHEE, HEOTPHLIA-
TeJbHOE), M B IAHHOM CiTydae UM Oy/IeT Kak pa3 —a. <

C MOMOIIIBIO 3HAKa MOJTYJISI MOSKHO 3amucath Gop-
MYyJTy PACCTOSIHUSI TAaK: PACCMOSIHUE MeNHCOY MOUKAMU
¢ koopounamamu a u b paero |a — b|.

668. JLi1st KaKMX YMCENT X BBIMOJHSAETCS PABEHCTBO
X+ |x] =0?
> DTO PaBEHCTBO O3HAYACT, YTO |X| = —X, 3TO

owBaet mpu X < 0. (3ametnM, uTO rpaHMYHast TOuKa O
TOXE BXOJUT.) <]

669. [lst KaKuX YKCENT X BBITOJHSECTCST HEepaBeH-
ctBO |x — 1] < 2?

> BesmumHa |x — 1| ecTb paccTosiHUE OT TOUYKH X
10 Toykd 1 (IIOJIHOCTBIO HAJ0 CKa3aTb: «OT TOUKU C
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KOOPAMHATOM X /10 TOYKM C KOOpPAWHATON 1), M 3TO
paccTosiHie JOJDKHO ObITh MeHblle 2. OTciona sICHO,
YTO X JIOJDKHO JiexkaTb Mexy Toukamu —1 u 3. OtBert:
—-1<x<3.«

670. ManmHa eieT 1Mo OCH KOOPJAMHAT C IOCTO-
SIHHOUM CKOPOCTBIO V (IIOJIOKUATEJIbHBIE 3HAYCHUSI V CO-
OTBETCTBYIOT JBMXXCHUIO B TTOJIOKUTEIHHOM HAIPaBIIC-
HuM). B MoMeHT BpemeHt ¢ = 0 oHa HAXOJUTCSI B TOUKE
a. B xakoit Touke OHa HaXOJUTCSl B TIPOU3BOJIBHBII MO-
MEHT BpeMeHU 1?

D> 3a BpeMsl ! OHa CJBHUraeTCsl Ha PacCTOHME VI,
MO3TOMY €€ KOOp/JMHATa B MOMEHT [ paBHa a - vi. Ota
xe (dopmyna rogurcst U npu ¢ < 0. (A Takke U 1pu
v < 0, TO ecTb KOrja JBUKCHHUE IIPOUCXOJUT B OTPU-
[[ATeJIFHOM HAIPABJIECHUH CO CKOPOCTBIO [V = —v.) <

Emé HeckoJIbKO 3ama4

671. Haiiute koopJUHATy IIPaBOrO KOHIIA OTpe3Ka,
€CJIM JIEBbIl €ro KOHell UMeeT KOOpAMuHATy 8, a cepe-
JMHA UMeeT koopauHaty 17,5.

672. lepeBsiHHYIO peiiky JuMHON 1 M pasaesniu
Ha ISTh PaBHBIX YacTeil M MOMETUIM TOYKHU JICJICHUS
CHHMM KapaHJaloM. 3arem €€ e pas/esinjv Ha CeMb
PaBHBIX YacTell M TIOMETWJIM TOYKM JIEJICHWUsI KPacHbIM
KapasnjaioMm. [lepeuncinTe 1BeTa MOMEUEHHBIX TOYEK,
WSl ClieBa HAIPaBo.

673 (Ilpomomkenue). 3aTeM peiKy pacHWIuiId BO
BCEX KPACHBIX U BO BCEX CHHMX TOYKaX. CKOJIBKO IIO-
JIY4MJIOCh KYCKOB M KaKOM JJIMHBI CaMblil KOPOTKUI U
CaMblif UIMHHBIN KyCcKn?

674. Touka A umeet koop/uHaty 7, Touka B umeer
koopauuaty 17. Touka M pesiur orpesok AB B orHO-
mennn 1 : 2, cunrast or Toukn A. KakoBa koopanHarta
TOouku M?

675. K HeBecOMOMY CTEPIKHIO Ha KOHI[aX TPUKpEI-
JieHsl Tpy3bl Macc M u m. Llenmpom msocecmu Takoi
CHCTEMBI Ha3bIBAETCsl TOUKA, KOTOPAsl JICJIUT CTEPXKEHb
B OTHOLICHUHX, OOPATHO MIPONOPLHOHAIBHOM BECaM I'Py-
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30B (Omke K TSDKENOMy KoHIy). (DU3MKHM 3HAIOT, 4TO
HMEHHO B 3TO} TOUKE HYKHO IOAIEPETh PblYar, 4ToObI
OH ObUI B paBHOBecud. Haitmure xoopawHaTy LeHTpa
TSDKECTH, €CJIM KOOPJUHATHI ToueK Macc M U m paBHBI
cooTBeTCTBEHHO a u b. [OtBer: (Ma+ mb) /(M + m).]

676. Ipy KakuX X BBIIIOJHEHO PaBEHCTBO
[x —1|+x=1?

677....BBILIOJIHEHO paBeHCTBO |x — 1| + |x| = 1?
678....BBIIIOJIHEHO PaBEeHCTBO |x — 1| + |x| =72

679. Uemy paBeH KBaJIpaTHbIii KopeHb U3 x2? (Un-
CJIO X MOXXET OBbITb U TOJIOXKUTEJBHBIM, ¥ OTPHULIATEb-
HbIM. )

680. KakoBo HauMeHbIlIee BOBMOXKHOE 3HAUCHUE BbI-
pakenust |x — 1|+ |x — 2| + [x — 3| + |x — 4]?

681. KaxoBo HanMeHblllee BOBMOXKHOE 3HAYCHHUE BbI-
paxerust 100|x| + 50|x — 3|? (Cm. 3agauy 7.)

682. Paccmorpum tpu touku A, B, C ¢ xoopmu-
Haramu O, x U X + y. 3a0MIIUTE B 3TUX KOOPJUHATAX
HepaBeHcTBo Tpeyrosibiuka (AC < AB + BC; xors B
JIAHHOM CJTy4ae TPEYTOJIbHUK BBIPOXKIAETCST B OTPE3OK,
BCE paBHO TIpsiMoit TTyTh U3 A B C He JJIMHHEE MyTHU C
ocraHoBkoil B B). [OtBet: |x + y| < |x| + |y|.]

683. Jlokaxute nepaseHctso |x + y| < [x| + |yl
HE CCHUTASICh HA HEPABEHCTBO TPEYTOJIbHUKA, a Pa3o-
OpaB CJyyau PasHbIX 3HAKOB 110 OuYepeaM. B Kakom
CJIy4ae 3TO HEPABEHCTBO OOPAIIAETCSl B PABEHCTBO?
(HepaBeHCTBO OOpaIIaeTCsl B PaBEHCTBO, ECIIU X U
OJIHOTO 3HAKA.)

684. [lokaxuTe HepaBeHCTBO |X + y| < x| + |y|,
BO3BE/s1 00€ €ro 4acTv B KBa/Ipar.

685. MainmHa paBHOMEPHO [IBIDKETCS MO MPSIMOMA.
B MOMEHT #, oHa Obula B TOUKE Xp, @ B MOMEHT f; OHa
Obuta B TOuke Xj. Haiigure e€ koopauHaTy B mpowms-
BOJILHBIIT MOMEHT .

[OtBeT: X = Xo + (X1 — X0) (T — fo) /(i — 1).]
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31. KoopauHaTel Ha IJIOCKOCTH

[IpoBenéM BepTUKANBLHYIO U TOPU3OHTANIBHYIO
TpsIMble — ocu KoopouHam. VIX TiepecevyeHne Hasbl-
BaeTCsl HAuUAIOM KoopouHam. YToObl HAUTH KOOpIU-
HATBI IIPOM3BOJILHOM Touku M, HAJIO CIIPOEKTUPOBATD
e€ Ha ocn KoopAMHAT (OIyCTUTh NMEPHEHUKYJISPBI) 1
B35ITb KOOPAMHATBHI COOTBETCTBYIOIMX TOYEK 110 T'OPU-
30HTAJIbHOM ¥ BEPTUKAJIBHON OCSM.

VY3iibl ceTku (KJieTyaTasi Oymara co CTOPOHOM KJIeT-
kn 1, cm. paszgest 13) UMEIOT Lesbie KOOPAMHATHI, €CJIN
OCH KOOPJIMHAT UAYT IO JIMHUSIM CETKU.

TpaaUIIIOHHO TOPU30HTAJILHYIO OCh KOOPJMHAT Ha-
3BIBAIOT OCbl0 abcyucc, umm ocblo OX (M KOOpAMHA-
Thbl 110 TOM OCU 4acTO 0003HAYAIOT OYKBOW X), a BEp-
THKQJIBHYIO OCb HAa3bIBAIOT OCbIO OPOUHAM, WA OCBIO
OY (xoopauHaThbl 110 ITON OCH YacTO 0003HAYAIOT Oy-
kBOil y). Ho, KOHEUHO, MOXHO B3SITb 32 OCH JIIOOBbIE
NIepIEeH/IMKYJISIPHbIE TpsIMble: HaJ0 JIMIIb yKa3aThb I0-
JIOXUTEJIbHBIE HAINIPABJICHUS] HA HUX W CKa3aTb, Kakasi
ocb OyZIeT NEepBoi, a Kakast BTOPOi (IIpH 3aIlUCH KOOp-
JMHAT B BUJE Maphl YMCEN).

686. Yemy paBHO paccrosHMe TOuku M (X,y) or
oceil KoopauHaT?

> Tus1/1s1 HA NPSIMOYIOJIBHUK HA KAPTUHKE, XOUETCSI
CKa3aTh, YTO PACCTOSIHME A0 OCU aDCLUCC PaBHO Y, a
paccrosiHie 10 OCH OpJMHAT paBHO X. Ho Touka Moxer
HAXOJUTBLCSI U HUXKE OCU aDCLIUCC, U JIEBEE OCU OP/IUHAT,
TaK YTO IPaBUJIbHBIC OTBETHI OYIyT |y| U |x|. <

687. Ine naxomsitest Touku M (X,y), y KOTOPBIX
X =y (1epsasi KOOpAMHATA PaBHA BTOPOIi)?

> DTU TOUKM PaBHOYAAJIEHBI OT OCEH, TAK YTO OHU
JIexaT Ha OMCCEKTPHUCE YTJIa MEXTY OCSIMH. <

688. Iie naxousircst Touku M (X,y), y KOTOPbIX
y > x (BTOpasi KOOpJMHATa OOJIblie TepBoii)?

D> Takue TOUKM IOJTy4yaloTCs, €CJIM B3ATh BTOPYIO
KOOp/IMHATY PaBHOI NepBoii (o mpeablIylieit 3a1a4e),
a 3aTeM YBeJUuuThb. [Ipy yBeJIMYEeHUM BTOPOil KOOP-
JMHATBI (IIepBasi HE MEHSIETCSI) TOUKA CMELIAeTCsl Bep-
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THKAJbHO BBEPX. 3HAUMT, MCKOMbIE TOUKU HAXOJSTCS
CBEpXy OT TIPSIMOii y = X.

IMockoJibKy HEPaBEHCTBO CTPOroe, TO TOYKU HA ca-
MO IIPSIMOU HE YIOBJICTBOPSIOT ycsioBuio. [loaromy ca-
Ma 1psiMasi He BXOJMT B MHTEPECYIOIEe HAC MHOXECTBO
TOYEK M 110Ka3aHA HA PUCYHKE IIYHKTUPOM. <

MOXHO OBbLIIO ObI CKa3aTh TAKXKE, YTO TOUKU C X < ¥
MOJIYYAIOTCSl U3 TOYEK C X = y YMEHbIIEHUEM X, TO
€CTh C/IBUTOM BJIEBO, TO €CTh OTBETOM Oy/IeT 00JIACTD,
Jiexaiasi cjiesa ot npsmoit x = y. (9ro, pasymeercs,
Ta e camasi 00J1aCTb.)

689. ['1e HaxosTCsl TOUKU, Y KOTOPBIX 00€ KOOp/IU-
HATBbl X U y MOJIOKUTEJIBHBI? Y KOTOpbIX X > 0, y < 0?
y koTopbix X < 0, y > 0? y KOTOpBIX 00€ KOOPANHATHI
OTpPUIIATEJIHHBI?

> CM. pUCYHOK. <I

690. Touka M wmmeet koopauHaTh (X, y). Haiture
KoopMHaThl Toukd M’, cummerpuunoit Touke M oT-
HOCUTEJILHO ocu adciucce. ToT ke BOIpoC [IJIsl TOUKH,
cUMMeTpUYHOM M OTHOCUTEJIBHO OCH OP/IMHAT, 4 TaK-
e JUISl TOYKH, CUMMETpUYHOl M OTHOCHTEJIbHO Haua-
Jla KOOp/IMHAT.

> Touku M u M’ nexar Ha OQHOM BEPTHKAJIb-
HOU TpPSIMOM, MO3TOMY HMX aOCICCHI OMHAKOBLI. OHHU
HAXO/ISTCSl HA OJIHOM PACCTOSHUM OT OCH abCLHCC T10
pasHble CTOPOHBI OT He€, TaK YTO WX OPJIMHATHI PaB-
HBI 10 BEJIMYMHE U IPOTUBOIOJIOXKHBI TI0 3HaKy. OTBET:
(x,—y). (BameTum, 4TO PTOT OTBET COXPAHSIET CUJIY U
npu y =0, unpu y < 0.)

Touka, cummerpuyHast M OTHOCHTEJILHO OCH OpJU-
HAT, UMEET KOOPJAUHATHL (—X, y).

Touka, cummetpuyHass M OTHOCHTENIPHO Hayana
KOOp/IMHAT, UMEET KOOpAUHAThl (—x, —). (MoxHo 3a-
METUTDb, YTO OHA TOJYYaeTCs MOCJIEIOBATCIbHBIMUI OT-
PAKEHMSIMA OTHOCHUTEJILHO OCH aOCIIVCC M OCH OP/IVHAT,
TaK 4TO 00a 3HAKA MEHSIOTCs.) <

691. ['ne naxoasiTcst TOYKM (X, y), Y KOTOPBIX CyMMa
KOOpJIMHAT paBHA HYJIIO, TO ecTb X + y = 0?
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> YcioBue x + y = 0 MOXHO TepenucaTth Kak
y = —x. Takum 0o0pa3oM, 3T TOYKH CHMMETPHYHBI
TOUKaM IpsiMoit y = x. [losydaercst Ouccekrpuca (apy-
roro) yrja Mex[;y OcsMH KOOpAMHAT. <]

692. I'ne HAXOASITCS TOYKU, Y KOTOPBIX y = 2x7?

D> Ecim HaprcoBaTh Ha KJIETYaTOH OyMare HeCKOJIb-
KO Takux Touek (ckaxewm, (0,0), (1,2), (2,4)), To BUj-
HO, 4TO OHM JIOXKATCSI Ha npsimylo. UToObI yOenuThes,
YTO JEHCTBUTENBLHO BCEe TOYKU JieaT Ha OJHON Tpsi-
MOIi, PACCMOTPUM IPOU3BOJIbHYIO TOUKY (X, 2X) U IPO-
BEPUM, YTO OHA BUJIHA U3 Havyajla KOOPJHMHAT B TOM €
HaIpaBJieHuU, 4To U Touka (1,2). JIBa TpeyroJibHUKa
HA PUCYHKE NOJOOHBI 110 /IByM Kareram u (IpsiMoMY)
YTy MEXTy HUMH. 3HQuWT, YIJIbl B HUX PaBHBL <]

To e caMmoe MO>KHO CKa3aTh NPo ypaBHeHUe y = kx
U TIpH Apyrux k: 3To ypaBHeHHUE 33/1a€T NPSIMYIO, TIPO-
xozsiuylo yepes Havyasio koopauHat (0,0) u TOuky
(1, k). Yem Gosbiiie k, Tem BbIilIe 3Ta BTOpasi TOYKA
1 TeM Kpyue uiér BBepx mpsimast. Ilpu k = O nosy-
yaetrcst psimast y = 0, To ecTb och abcuucc. A npu
OTPHIIATEJIbHBIX Kk TIOJydaeTcsl TpsiMasl, HAKJIOHEHHAsI
BIPaBo (TeM Kpyue, yeM 0oJibliie k 110 abCOJIIOTHOM Be-
JIAYUHE).

Yucno k OyaeM HasblBaThb HAKIOHOM HPSIMOI
Ha KOOPIMHATHON IIOCKOCTU. (OOBIYHO rOBOPSIT 0O-
Jiee JUIMHHO: «TaHI'€HC yIJla HaKJIOHA NPSIMOil», WK
«YIJIOBOW KOD(D(PULUEHT NPSIMOii», HO Mbl IJISt Kpat-
KocTH OyJeM roBOPUTh MPOCTO O «HaKjIoHe». [o-aH-
IJIMICKU IOBOPSIT KOPOTKO “slope”.)

WHTyuTUBHbBIA cMbICT KodGdUIMeHTa k: ecid Mbl
CMEIIAEM TOUKY Ha IIPSIMOI HA €MHUILY BIPABO, TO OHA
nojHumaercst Ha k Beepx. CkakeM, JIOPOXKHbIN HOBEM
¢ HakjgoHoM B 0,05 o3Hauaer, 4To Ha Kaxapie 100 M
TOPU3OHTAJILHOIO CMENICHUsI JIopora MOJHUMAETCsl Ha
5 m.

OOpatuTe BHUMaHUE, YTO Mbl roBopuM o 100 M cmele-
HUSI no 20pusoHmanu, a #e 100 M no dopoze. (Paccrosiue mo
nopore OyneT HeMHOTo 00JIbliie TOPU30HTAJILHOIO CMEICHUSI:
TUIOTEHY3a JUIMHHEE KaTeTa. )
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HaksioH MOXHO paccMaTpuBaTh Kak HOBYIO Mepy
«KPYTU3HBI» NOJbEMA NPSIMOI (IOMHUMO YIJla C TOpHU-
30HTaJIbl0). CpaBHUM €€ C YIJIOM JIJISI HECKOJIbKUX 3Ha-
YECHU:

693. HaiiuTe HakJIOH MpPsIMOit, oOpasylolleit ¢ ro-
PU3OHTAJIBIO yroJ1 45°.

> Mbl yXe 3HaeM, YTO Takasi Lpsmasi 3aaércs
ypaBHEHUEM y = X, TaK YTO HAKJIOH paBeH 1. <

694. HaiiiuTe HaKJIOH MpsIMOi, oOpa3sylolieil ¢ ro-
PU3OHTAJIBIO yroJ1 60°.

> B npsIMOyroJIbHOM TpeyroJibHUKe ¢ yrioMm 60°
MEHBIIMI KaTeT paBeH IOJIOBUHE TMIIOTEHY3bl (J0-
CTPOMM [I0 ITPABMJIBHOTO TPEYroJIbHUKA, 3aj1a4a 167).
ITpuHsaB MeHbIMIA KaTeT PaBHBIM 1, Mbl MOXEM Haii-
TH OoJibLIMIT KaTeT Mo Teopeme [ludaropa: oH paBeH
V22 — 12 = /3. Takum 00pa3’oM, HaKJOH MpSIMOIi,
uaymeit moa yriaom 60° paBeH \/§ <

695. HaiiuTe HakJIOH MpPsIMOit, oOpasylolleit ¢ ro-
pusoHTabIO yroJ 30°.

> Ta e ponopLmst Mex/ly KaTeTaMu IPSIMOYT'0Jb-
HOTO TpeyrosbHUKa ¢ yrinamu B 30° u 60°, npuMeHEH-
Hasi B 00paTHYIO CTOpPOHY, Ja€T oTBeT: k =1/ V3. <

Ectb u pyrue «ygauHbie» 3HAYCHUs! YTJIOB, KOT/Ja HAKJIOH
MO>KHO BbIPa3uTh (JOPMYJIOii (C KBaIpaTHBIMU KOPHSIMU). Tak
MOXKHO c/ies1ath uist yria B 72° wiu B 15° (em. 3amaumn 705
u 706). Ho, ckaxxem, /st yriia B 20° HUKakoil opMyJibl C
KBa/IPaTHBIMU KOPHSIMH /ISl HAaKJIOHa HET (M 3TO CBSI3aHO C
TeM, 4TO yroj B 60° Hesb3sl pa3AenuTh Ha TPH PaBHbIE YacTU
LMPKYJIEM U JIMHEIKOI). 3aTO 3TOT HAKJIOH MOXKHO OIMCATh
KaK KOpeHb KyOM4YecKoro ypaBHeHWs (M BooOule, s yriia
B LIEJIO€ WM PAlMOHAIBHOE YMCJIO TPAyCcoB HAKJIOH OyaeT
KOPHEM KaKOI'0-TO MHOT'OWJIEHA C LIEJIbIMU KO3 duiimeHTamu).
Ha mpaxTuke Mosip3yloTcst IporpaMMaMyl JUIsT IIPUOITVDKEHHO-
TO BBIYKCJICHUS] HAKJIOHA TI0 YIJTy; B KaJIbKYJISITOPE 3TO JieJia-
€TCsl C HOMOILBIO KJIaBUIIK «t@» (TaHI'€HC).

Jlo cux mop pedb Iuia O MPSIMBIX, TPOXO/SIINX Je-
pe3 HavyaJo KOOpAWHAT. Jpyrue mpsiMble MOJy4aloTCst
U3 HUX CABUIOM.

696. Ie naxomsitcst TOYKU (X,Y), JJIsI KOTOPBIX
y=2x+1?
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> UToObI MOJyUUTh TaKyl0 TOYKY, MOXKHO CHauyaJsa
B3SITh TOUKY (X, y), Y KOTOPOi y = 2x, a IOTOM YBEJIU-
ynTh y Ha 1. JIpyrumu cjioBamu, HY’KHO B3SIThb IIPSIMYIO
Y = 2X ¥ TIOTOM NOJBHHYTb BCE €€ TOYKU BBEPX POBHO
Ha 1, TO ecThb BCE MOCTpPOECHME HA KJIETYATOH Oymare
IIPOCTO IIEPEHOCUTCsI HA KJICTKY BbILIE. <]

B o6iiem Buze:

Toukn (x,y), YIOBJICTBOPSIOLIYE YPAaBHEHUIO
y = kx + b, o6pasyloT npsiMyro. OTa HpsiMasi mapa-
JieJIbHA TIPSIMOil y = kX U TepecekaeT OCb OpJMHAT
B Touke (0, D) (npu x = O U3 ypaBHEHUs! I0OJIyYa-
em y = D). Takum o6pa3oM MOXHO 3a/arh JIOOYIO
HEBEPTHUKAJIBHYIO TIPSIMYIO.

697. Ha xoopMHATHOH IJIOCKOCTH N300Pa>KEHO He-
CKOJIbKO TIpsiMbIX (00O3HaYeHHbIX Ludpamu). Kaxnas
U3 HUX 33JaETCsl ypaBHEHUEM y = kx + b ¢ Kakumu-To
k n b. lepeuncinre mpsiMble (a) B MOPSIZIKE BO3pacTa-
st kodpuienToB k; (6) B HOpsAKE BO3PACTaHUS
3HaueHuit b.

> Koapduiment k (HakjaoH) Tem OoJiblie, YeM
Kpyue IpsiMasi IOJHUMAETCsl BBEPX IIPU [IBMXKEHUU CJie-
Ba Hanpapo. [IpsiMass Noe2 umeeT oTpuLaTe/IbHBIA Ha-
KJIOH, Jlajiee B MOPSIAKE BO3PACTAHUSI UAYT MpsiMble 1,
3, 4.

YTOOB! yHOPSAOUNTh MPSIMbIE 1O BO3PACTaHUIO b,
HAJI0 TOCMOTPETh HAa MUX TOUKU IEPECEUEHHUS] C OCHIO
OpPAMHAT U ME€PEUUCIUTb IPsIMble CHU3Y BBepx: 4, 1, 3,
2. <

Paccrosinne Mexay IByMsI Toukamu (Xj,);) U
(x2,y2) MoxHO HaiiTh 1o Teopeme Ilngaropa:

d =~/(x1 — )2+ (1 — y)°.

698. CocraBbTe ypaBHEHHE /ISl KOOD/MHAT TOYEK
(x,y), paBHOy#aNEHHBIX OoT (—2,2) u (2,0).

> Mbl 3HaeM, 4TO TaKME TOUYKU HAXOISITCSl HA cepe-
JVHHOM TIEepIIEeH/TUKYJISIPE, KOTOPbI MOYXXHO HApUCOBATh
Ha KJIeT4YaToil Oymare W 3aTeM HAiTU ero ypaBHEHHE.
Ho moxHO fneicTBOBaTh M aJiIreOpandyecKu: PaBeHCTBO
PACCTOSIHUI PABHOCUJILHO PABEHCTBY UX KBAJPATOB, I10-
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ATOMY YCJIOBHE PaBHOYAQTEHHOCTH MO>KHO MEPENHCaTh
kak (x +2)2 + (y —2)2 = (x — 2)2 + y2, 10 ecTh
X2 +4x+4+y? —4y+4=x2—4x+4+y>, wm
8x+4=4y,mmy=2x+1. <

699. Haiiqurte paccTosiHME OT TOYKHU (X, y) JI0 MpS-
MOH y = X.

o> [To BepTHKAJIM DTO PACCTOSIHUE PABHO |y — x| (CM.
pucyHok). Ho kpaTuaiiliiee paccTostHue OyaeT mepreH-
JIMKYJISIPOM, OMYIIEHHBIM Ha TIpsiMylo. B mpsiMoyrosib-
HOM TPEyToJIbHIKE C yIJlaMi B 45° kateT B /2 pa3 Ko-
pode TMIOTEHy3bl, TAK YTO OTBET OyzeT |y — x|/v/2. <

Emeé HeckoJIbKo 3aaau

700. Touka M umeer xoopaunarel (X, y). Haituu-
Te KoopauHaThl Touku M’', cummerpuuHoit Touke M
OTHOCUTEJILHO TIPSIMOI y = X.

701. Kax ormcath reoMeTprUeCKr Tpeodpa3oBaHme,
nepesozsiliee Touky (X,y) B Touky (—y, x)? [Otser:
[ToBopoT MpOTUB YacoBoii cTpesku Ha 90°.]

702. Te HAaXOASTCSl TOYKU, Y KOTOPBIX |X| = |y|?
(OT0 yCIIOBME BBIOJIHSIETCS, €CJIM Y = X WIM €CJIn
y=-x)

703. I'ie HaxoIsITCSI TOUKU, Y KOTOPbIX x2 = y2?
(Cm. npeapiayniyio 3afady. MOXHO TaKXKe 3aMCTHTD,
uro x> — y? = (x — y)(x + y). Koraa npoussenenne
JBYX COMHOXWUTEJIEH PaBHO HyJTi0?)

704. Haiimure paccrosiHue or TOYkM (X, y) [0
npsimoit y + x = 0. Tor ke Bonpoc st NPSIMON
3x+4y —-5=0.

705. Haiiqure HakJIOH NpPsIMOil, oOpasytouieit yroJi
B 72° ¢ ropusonTaibio. (CM. 3a1auy 634.)

706. Haiiure HaKJIOH IpsMOii, oOpasytolieil yrou
B 15° ¢ ropusonrainsio. (Buccekrpuca yria B 30° mps-
MOYTOJIBHOTO TPEYTOJIbHUKA JIEJUT ITPOTUBOIOJIOXKHBII
KaTeT HA YacCTW, MPONOPLUOHAILHBIC ITPUJICTAIOLM
CTOpOHAM. )

707. T'ne naxoasitcst TOYkM (X,Yy), JJIsI KOTOPBIX
y—x)y—2x)<0?
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708. I'me HaxomsiTcst TOYKM (X,)y), AJISL KOTOPBIX
x-—D@-Dkx+y—-3)<0?

709. Ilo mocce B OHY CTOPOHY JABMXKYTCS MELIEXO]]
U BEJIOCUIIEJUCT, B APYI'YIO CTOPOHY — TeJlera W aB-
TOMOOWJIb. Bce ydacTHMKM JBMXKYTCSI C NOCTOSIHHBIMU
CKOPOCTsIMU (KaxK[blii co cBoeit). Benocuneaucr cnava-
Jla 000THAJI IeleX0/1a, HOTOM YepPe3 HEKOTOPOEe BPEMsI
BCTPETUJI TeJIETY, a TIOTOM €ellE Yepe3 Takoe e BpeMst
BCTPETUJI MalllMHy. MalnHa cHavajla BCTPETHJIA BEJIO-
CHIIEJIUCTa, IIOTOM Yepe3 HEKOTOPOe BPEeMsl BCTPETUJIA
NELIEX0/a, U IOTOM €LIE Yepe3 TaKoe XKe BPeMsl 000rHa-
Ja tenery. Bemocunenucr obornain nemexoqa B 10 va-
COB, a Temexo BCTpeTun MammHy B 11 yacos. Korga
menexo BerpeTuit Tesery? (MenaHsl TPeyrobHIKa,
nepeceKasich, IeJATCs B oTHOmeHu” 2 @ 1.)

710. B kypce anredpsl napabosny ompeessioT Kak
MHOXECTBO TOYeK (X,y), [UIsl KOTOPbIX y = x2. Ho
B [peBHeii Ipeuuu napaboily onpenesisii MHaye: Kak
MHOXECTBO TOYEK, ISl KOTOPBIX PACCTOSIHAE OT JaH-
HOIl TOYKU ((hoKyca) PaBHO PACCTOSIHMIO OT JIAHHOM
npsimoii (Oupexmpucst). Tlondepute PoKyc u aUpEK-
Tpucy A mapabonbl y = x2. [Otser: dokyc Oymer
(0,1/4), nupextpucoii Oyzaer npsmas y = —1/4.]

711. Hanuuure ypaBHEHUE, KOTOPOMY Y/OBJIETBO-
PSIOT KOOPAMHATBI TOUEK (X, y), JIEKAIMX HA OKPYXK-
HOCTH C LieHTpoM B (a, b) u pauuycom r.

712. Ilokaxure, 4yro TOUKU (X,y), [JIsl KOTOPBIX
x2 — 2x + y* + 2y = 11, 00pa3yloT OKPYKHOCTb, 1
HaiiiuTe €€ LEeHTp U pajuyc.

713. Ha niockoct Jaubl aBe Toukn A u B. Jloka-
KHTE, 4yTO Touku M, JUUIsi KOTOpbIX paccrosiine MA
B/IBoe OoJibliie paccrostiust MB, o0pasyioT OKpyx-
HOCTb.

714. Ha miockoctu JaHbl gBe Touku A u B.
Hokaxkure, 4yro Touku M, JUIsl KOTOPBIX Pa3HOCTb
MA? — MB? paBHa HEKOTOPOMY TIOCTOSIHHOMY 3Haye-
HHUIO €, 00pa3syloT MpsIMyI0, epIeHUKYJISIPHYIO OTpe3-
Ky AB. BoBemute oTciofa, YTO AJISI IBYX OKPY>KHO-
CTell, JIeXalllux BHE APYT ApYyra, MHOXKECTBO TOYEK, U3

207



KOTOPBIX OTPE3KU KacaTeJIbHBIX K 9TUM OKPY>XHOCTSIMU
UMEIOT PaBHYIO JJIMHY, IPEACTaBIIseT coOoil NpsMYyIo.

715. Ilpu xakom ycisioBuu touku (0,0), (x1,y1) u
(X2, y2) JiexxaT Ha ofHOM NIpsiMoii? [OTBET: X1 V2 = Xp)1.]

716. Haiiure muiomaab TPEyrojbHUKA C BEPUIMHA-
mit (0,0), (x1,y1)s (X2,)2). [OTBeT: |x1y, — Xo31.]
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32. OOulas mepa

IpencraBum cebe, 4TO HAM HAPUCOBAJIU [[BAa OTPE3-
Ka ¥ IPOCAT HAlTU OTHOUICHUE UX JUIUH (BO CKOJILKO
Pa3 oauH JUMHHEe Jpyroro). IIpu 3ToM y Hac ecTb Lup-
KyJb 1 JIMHElKa (0e3 aesieHnit). MBI CMOXXEM OTBETHTh
Ha BONPOC, €CJIM HAMIEM «OOLIyI0 MEpy» ITUX OTpPe3-
koB. Hampumep, eciim Kakoi-To OTpe30K (BBIOPAHHBII
B KaueCTBE MEpbl [UIMHbI) YKJIAJbIBAETCSI B OJHOM OT-
peske 15 pas, a BO BTOpOM — TOJIbKO 12, TO MblI cpasy
MOXEM CKa3aTb, YTO JJIAHBI OTPE3KOB OTHOCSITCSI KaK
15:12 =5 :4, to ecrb uro nepsblii Ha 25% (B 1,25
pasa) [UIMHHEe.

Obuyeii mepoii IByX OTPE3KOB HA3bIBACTCSI TAKOW
OTPE30K, KOTOPBII YKJIa/[bIBACTCS 11€JI0C YUCJIO Pa3 B
KaX/IOM U3 HUX.

Jlpyrumu cnoBaMu, €CJIM TIPUHSITH OOILIYI0 Mepy
JIByX OTPE3KOB 3a €IMHHUILY JUIMHBI, TO JUIMHBI ITUX OT-
PE3KOB OY/lyT LIEJIBIMU.

717. Bepuémcsi Kk mnpumepy, Korja oOuiasi mMepa
YKJIaJbIBAETCSI B OJHOM OTpe3ke 15 pas, a B Apyrom
12 pa3. MoxxHO Ji HaiiTh OOJIbILINI OTPE30K, KOTOPbIi
Toxe OyzieT oblelt Mepoii?

> a: 15=3-5,a 12 = 3-4, n03TOMy €CJI4 B3SITh
o0lLIyI0 Mepy BTpoe [UIMHHEe, TO OHa OyJeT YKJIa/bl-
BaTbCsl (COOTBETCTBEHHO) 5 pa3 U 4 pasa. <

B oToM npumepe Ham y/Jasioch HalATH OOJbLIYIO 00-
LIyI0 MepY; HaliTU MEHBLIYI0O MOXHO BCerja (A0CTaTo4-
HO MO/IC/IUTL OOILIYI0 MEpy Ha HECKOJIbKO PaBHBIX Ya-
creit).

718. TIpsMOYTOJILHAK pa3pe3ajiv Ha KBAaPaThl, PO-
BO/JSI NIPSIMbIE, NAPAJLIEJILHBIE €r0 CTOPOHaM. JloKaxu-
Te, 4TO BCE KBAJPaThl PAaBHBI M YTO UX CTOPOHA SIBJISI-
eTcsl o0IlIell Mepoii CTOPOH NPSIMOYTOJIbHUKA.

D> B camoMm Jiene, coceJHUE KBaJpaThl UMEIOT OM-
HaKOBBIIl pa3Mep, MOCKOJbKY y HHUX O0LIas CTOpPOHA.
3HAUNT, U BCEC KBAJpaThl MMEIOT OJWHAKOBBIA pazMep
(MmoxxHo mpoitu no uenouke). IMosyyaercst oTpesok,
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KOTOprFI YKJIaAbIBA€TCS B KaXJI0M u3 CTOPOH TIPsSIMO-
YTOJIbHUKA LEJIO€ YUCIIO pa3. <

Kax naiitu 00l1yl0 Mepy ABYX OTPE3KOB, 3Hasl WX
JUTUHBI? ECny AMHBI 3ajaHbl KOHEUHBIMU I€CSITUYHbI-
MU JpOOSIMHM, TO MOXXHO BBIOPAaThb HAMOOJIbIIEE YHUCIIO
3HAKOB TIOCJIE 3aISATON U B3SITh COOTBETCTBYIONIYIO S/TH-
HUILy JIMHBI (IECATYIO, COTYIO | T.II.); HallpUMep, OT-
pe3ku B 0,57 m n 1,9 M nmelot oduieit Mepoii 0Tpe3ok
B 0,01 M, T0O ectb 1 CM.

719. Byzner 11 caHTUMETPOBBIA OTPE30K HAUOOJIb-
1Ieit od1Ieit Mepoit PTUX JABYX OTPE3KOB?

> Her: MOXXHO B3sITb OTpe3oK B 19 cM: OH yKJa-
JBbIBACTCs TPU Pa3a B MEPBOM OTPE3KE M JICCATH pa3 BO
BTOPOM. <]

Hecnoxxuo HaiiTi 00IIyI0 MEpy M Y /IByX OTPE3KOB,
JUTMHBI KOTOPBIX 33/1aHbl OOBIKHOBEHHBIMHU IPOOSIMHU.

720. Haitaute oOuryto Mepy y IBYX OTPE3KOB JUJIH-
Hoit 1/5mu1/3 m.

> Orpe3ok JumHO#M 1/15 M yK/1a/ibIBaeTCs TP pasa
B MEPBOM U MSITh Pa3 BO BTOPOM. <

B apu¢merrke aHAJIOrMYHOE /ICMCTBUE HA3BIBAIOT HPUBE-
JIeHUeM JIpo0eii k obleMy 3HaMeHaTe 0. B kauecTBe o0LIero
3HAMEHATEJIS] MOYKHO B3SITh IIPOM3BECHIE 3HAMEHATEJIEH Po-
0Oeil, eciM HUYEro MEHBILIEro HAWTU HE Y/1aJ10Ch.

4

721. Hailjute 00L1LyI0 MEPY y OTPE3KOB JUIMHOM 15

8

u 57
o1 1
> MO)KHO B3SITh 0Tpe301< JJIMHOU 1521 — 315 B
KauecTBe oOlleit Mepbl. BugHno, uto
4 4.21 8 15-8

5 1521 © 21 15-21
TaK 4TO IPEIJIOKEHHBI OTPE30K yKJiaapiBaercs 4 - 21
pa3 B 1epBoM orpeske u 15 - 8 pa3 Bo Bropom. <

722 (Ilpoposkenue). Ectp sin OoJsiee AJIMHHBIE 00-
e Mepbl?

> Ectb. Hanpumep, MOXHO 3aMeTUTD, 4TO 15 = 3-5

u 21 = 3 -7, nodromMy JpoOUd MOXHO IEPENUcaTh B
4 _ 47 8 _ 85 o
BUJIE 15 = 355 U 57 = 355, TAK YTO OTPE30K JJIMHOM



1 1 N .
357 = 705 Oyzer obuieit Mepoit. OH BTpoe JIMHHEE

paHee NPEIJIOKEHHOIO U yKJaabBaercs 4 - 7 = 28 pas
B nepBoM otpeske U 8 - 5 = 40 pa3 Bo BTOpoM. <

723 (IlpopoJokenue). A ectb JM elg 0oJiee JAJIMH-
Hast oOmast mepa?

> Ecrb. 3amerum, uro oba umcia 28 u 40 KpaTHbI
4, TIOTOMY €CJI B3SITh BUETBEpO OoJiee TUIMHHBINA OT-
PE30K, TO OH YyJIOKUTCsl 7 pa3 B nepBoM u 10 pa3 Bo
BTOpOM. <

He Besikue /1Ba 0Tpeska MMEIOT OOLIYI0 MEpy. DTO CBSI3aHO
C CYIIECTBOBAHMEM MPPALFIOHAJIBHBIX UrCcesT (CM. 00Cy/IeHne
Ha c¢. 158). Hampumep, cropoHa KBajJpaTa W €ro AudaroHasb
HE UMeEIOT o0LIeit Mepsl. B camom fiesie, eciim B KaKuX-TO €/11-
HUIIaX M3MepEeHNsI KBa[paT UMeJT Obl 1IeJTyl0 CTOPOHY 1 U 1ie-
Jylo quaronais m, 1o m? = n? + n? = 2n? mo TeopeMme
[Nucparopa, n (m/n)? = 2, a Hukakasi Apo0b C LEJIBIM Yu-
cJMTeNIeM U 3HaMeHaTesleM He Ja€T B kBajapaTe 2. [lpyroe,
TeOMETPUYECKOE JJOKa3aTeIbCTBO HECOM3MEPUMOCTY CTOPOHBI
U JIMaroHajM KBajipaTa Mbl pa30epéM B 3TOM pasjesie Mociie
aneopumma Eexknuda — crocoba HailTh obLIyl0 Mepy JABYX
OTPE3KOB (€C/IM OHA CYLIECTBYET).

OTpesky, UMeloIe o0IIyI0 Mepy, Ha3bIBAIOT CO-
UBMEPUMBIMU.

724. Jlokaxure, 4TO [Ba OTPE3Ka COU3MEPUMBI TO-
I/1a ¥ TOJIbKO TOIJIa, KOT/Ia OTHOLIEHUE UX JUJIMH Paly-
OHAJILHO (BBIPAXKAETCSI IPOOBIO C 11EJILIMU YUCIIUTEIIEM
¥ 3HAMEHATEJIEM).

> Ecsin obmast Mepa yKJIaJbIBa€TCsl B MEPBOM OT-
peske m pa3, a BO BTOPOM N pa3, TO OTHOIIEHHE
JUIMH paBHO m/n. B Ipyryio CTOpOHY: eCiii OTHOIIe-
HUE JUIMH /b paBHO pallMOHAJILHOMY YUCy m/n, TO
a/m = b/n, 1 0TPe30K TaKOW JIJIMHbI YKJIa/IbIBAECTCS B
a poBHO m pa3, a B b poBHO n pas. <

725. lansl qBa oTpeska: 6osiee JUIMHHBIN (@) 1 00-
Jiee KopoTkuii (b). Torma MOXXHO pacCMOTpETh UX pas-
HOCTb ¢ = @ — b (oTpesats OT a oTpesok, paBHEIi b,
U B3SITb OCTAaTOK ¢). Jlokaxure, 4yTo obwue mepsl y a
u b me ace camvie, umoy b u c.
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> Ham Hajo jgokasath aBe Beniu: (1) eciim Kakoin-To
OTpe30K d YKJaJbIBaeTCsl B a M B b Iiesioe 4ucio pas,
TO OH YKJIQJIbIBAETCSL U B C 1ieJioe Yucio pas. Y Haooo-
poT: (2) eciu OH yKJIa/IbIBaETCs B b U B € 1eJ10€e Yuciio
pa3, TO OH YKJIQ/IBIBAETCSI M B @ 1iejioe unciio pa3. Ho
ITO [I0YTH OYEBU/IHO: 3AMOCTUM @ KOIIUSIMU OTpe3Ka d ;
Kakoe-TO (1IeJI0e) YMCJIO UX MOMAJET B b, a oCcTaBliIKe-
cst Komuu 3aMocTsAT ¢. Hampotus, eciiu b U ¢ MOXHO
3aMOCTHUTh KONMSIMU d , TO B UTOTE U MOJYYUTCS a. <

Oty ke 3a/jady MOXKHO OOBSICHUTb MHAue: OT Ipsi-
MoyroJibHuKa a X b orpesasm ksajpar b x b, nouy-
YMJICST TIPSIMOYTOJIBHUK b X c. Tak BOT, oOume Mephl
Yy CTOPOH UCXOJIHOTO IMPSIMOYTOJIbHUKA T€ e, 4TO U Y
[I0JIYYEHHOT'O TI0CJIe OTPE3aHusl KBaJlpara.

726. N3o0peTaresib-camoyuka AsiroputM EBkinios
cJlesiall aBTOMAT, KOTOPBI YCTPOEH Tak: B HETO MOXHO
3aCyHYTb OYMa)KHbII IIPSIMOYTOJIbHUK, M OH OTPEXKET OT
HEro KBaJpaT (IIPOBE/Isl Pa3pe3 MapajljiejibHO MEHbIIEH
CTOpPOHE). 3aTEM OCTABIIMIICS MPSIMOYTOJBHUK MOXHO
3aCyHyTh B aBTOMaT CHOBAa, OT HErO0 CHOBAa OTPEXYT
KBa/IpaT, W Tak Jajee. UTO MOJIyuywuTcsl, €CAM HadaTh
C mpsIMOyTosibHUKA 14 X 36?

> CHauasla aBTOMAT OTPEeXeT KBajapaT 14 x 14,
OCTaHeTCsl MpsIMOYToJibHUK 14 X 22. 3atem OyleT OT-
pesaH ewé oxuu kBajpar 14 x 14, ocranercs npsiMo-
yrosibHuK 14 X 8. Ha ciienytoniem mare O6yeT orpesan
KBaZpaT 8 X 8, ocTaHeTcsl MPSMOYTOJBHUK 8 X 6; OT
HEro OTPeXyT KBaJpaT 6 X 6 U OCTaHETCs IPSIMOYTOJIb-
HUK 6 X 2, KOTOpbIi OyJeT MOCTENeHHO pa3pe3aH Ha
TpM KBajpara 2 x 2. <

727 (IlpomoJikenue). [Jokaxute, 4To JI0OOM Mpsi-
MOYTOJIBHUK C IIEJIBIMU CTOPOHAMU OyJIeT TaKUM CIIOCO-
O60M pa3pe3aH Ha HECKOJIbKO KBA/IPaTOB.

D> SIcHO, 4TO B 9TOM CJiydae BCE KBQJIpaThl M BCE
HPsIMOYT'OJIBHUKM B XOJ€ IIpolecca OyayT UMeTh lie-
Jible cTopoHbl. [lpyu oTpesaHuu nepuMeTp yMeHblLIaeT-
Csl, OCTaBasACh LIEJIBIM, TaK YTO 3TO HE MOXET IIPOJoJI-
XATbCSl J0JIT0 (YUCIIO LIAroB HE IIPEBOCXOAUT MepUMe-
TPA UCXOIHOI'O IPSIMOYIOJIbHUKA). <
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728 (IlponoJixenue). JIokaxure, 4To €CJIU CTOPO-
HBI TIPSIMOYTOJIbHUKA UMEIOT O0LIyI0 Mepy, TO ONMCaH-
HBI{ TIPOLIECC PA3PEKET €ro Ha HECKOJIbKO KBaJ[PaTOB.

> Ilo cyuiecTBy 3Ta 3ajja4a COBNAJAET C MPEIbIIY-
1ieii: mpuMeM OOLIYI0 Mepy 3a €AVHMILY JUIMHBL. <]

Auaroputm EBK/IMa HaxoxJeHHs OOLIeil Mepbl
JBYX OTPE3KOB: NOKA OMpe3Ku He pPAaGHbl, YMeHb-
wumy OOMBLWUL OMPE30K HA ONUHY MEHbLULE2O.

Cxema aJiropurMa:

moka a # b:
a>b = a+<a->
b>a = b+ b—a

Korga (u ecim) OTpe3kd CTaHYT pPaBHbIMM, IIPO-
LIECC IIPEKPAILAETCS, U MOJIyUUBLIMIACS OTPE3oK (JIio-
00i1 13 JBYX PaBHBIX) Oy/ET OTBETOM.

[IpuMep: HauaB c OTpe3KOB JIMH 14 u 36, MBI
MIPUXOJMM K OTpe3KaM [UJIMHBI 2:

(14,36) — (14,22) — (14,8) —
— (6,8) = (6,2) — (4,2) — (2,2).

\% 151 JAOJI>KHBI 000CHOBATh Ha3BaHHUE aJjiropurMma:

729. [lokaxwure, uro ecju ajropurm EBkimaa 3a-
KaHUMBaeT paboTy (IIPUBOAMT K IMape PaBHBIX OTPE3-
KOB), TO 3TH OTPe3KN OyIyT 0OIIeil Mepoi ABYX MCXOA-
HBIX OTPE3KOB.

D> 3ajaua 725 roBOpUT, UTO B XOJe aJIFOPUTMA 00-
mue Mepbl (€CIM OHM €CTb) OCTAIOTCSI T€ XKE CaMble:
CKaXXeM, y OTPE3KOB JJIHON 14 m 36 oHM Te *ke, 4To
y OTPE3KOB JUIMHON 14 u 22, Te ke, 4TO y OTPE3KOB
14, 8,..., Te xe, 4To U y oTpe3koB (2,2). A pas-
HbIE OTPE3KU OYIyT CBOEH COOCTBEHHOI 0OlIeil Mepoit
(xoTOpast YKJIQJABIBAETCS B KAXK/JIOM U3 HUX POBHO OJMH
pas3). <

730. Jlokaxxute, YTO €CJIM /IBA OTPEe3Ka MMEIOT 00-
1Iy10 MepY, TO aNropuT™ EBK/IN/Ia yepes HECKObKO Il1a-
rOB MPUBEAET K PaBHBIM OTPE3KaM (M OCTAHOBUTCSI).

> IIpumem oOlIy0 Mepy 3a €IUHUIly JJIMHBL. To-
I7la JUIMHBI OTPE3KOB BBIPAKAIOTCSI HOJIOKUTEJIbHBIMU
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1esIBIMU yrcsiaMi. [1pu BBIUMTaHWM OHOTO OTpe3Ka u3
JIPYTOro 4ucjia OCTAIOTCSI LEJBIMUA M TOJOKHUTEIbHbI-
MH, TIpU TOM OOJIBIIMI OTPE30K YMEHBUIACTCS, W 3TO
HE MOXET HPOJOJDKATHCS HEOTPAHMUYCHHO JOJTO (4r-
CJIO 111arOB HE MOKET ObITh OO0JIbIIIE HAYAJILHOM JIJIMHBI
00JIbLIETO OTpe3Ka). <

MOKHO CKa3aTh, YTO Ta 3aj]a4a JAAET CIOCOO BBISICHUTD,
COM3MEpHMBI JI JIBa JIaHHBIX OTpe3Ka: HaJ0 HavyaTh IpHMe-
HATb K HUM ajroput™ EBkinia ¥ mOCMOTpPETh, OCTAHOBUTCS
s oH. (IIpobGrema, KOHEUHO, B TOM, 4YTO €CJIM OH HE OCTa-
HaBJIMBACTCsI, Mbl HM B KaKOl MOMEHT 3TOTO HE yBUJUM —
Be/Ib MIPOLIECC HUKOTA HE 3aKOHYUTCS. )

731. Ky3Heuuk NpbIraeT 1o MpsIMOi BJIEBO U BIIpa-
BO, IIPY 9TOM OH MOXET [ies1aTh OOJIbLIAE HPbDKKKA HA
36 cM 1 MaJjble NPLKKK HA 14 cM (BJICBO WJIM BIIPABO).
MoXeT JI1 OH 32 HECKOJIBKO MPBIKKOB CABUHYTLCSI Ha
3 cM OT HAaYAJILHOT'O MOJIOKeHUA? Ha 2 cM? Ha 1234 cm?

D> COBMHYTBCSI Ha 3 CM OH HE CMOXET, TaK KaK Bce
€ro IPbDKKU CMEIIAIOT €ro Ha YETHOE UYMCJIO CaHTUMeE-
TPOB (2 CKJIQJbIBAsI UJIM BbIYMATASI YETHBIE CJBUIHU, MbI
HE MOXEM IOJyYMTb HEYETHBIA: JII0OOW cABUI OyAer
KpaTeH 2 cMm).

Ha 2 cm ky3HeuMK cABUHYTBCSI MOXKET. B caMoM [ie-
Jie, Ky3HEUHK MOXXET IIPbITHYTh Ha 22 CM, €CJIU IPbITHET
Ha 36 cM B OJIHYy CTOPOHY M IIOTOM BEPHETCSI OOPATHO
Ha 14 cm (36 — 14 = 22). YMmes casuratocs Ha 22 cM
(mycTh 3a [Ba NPbBKKA BMECTO OJHOIO) M Ha 14 cwm,
OH MOXET CIOBMHYThCS Ha 8 cM (22 — 14 = 8). Ymesn
caBUrathcsl Ha 14 ¥ Ha 8 CM, OH MOXET CIBUHYTBCSI
Ha 6 = 14 — 8 cM. Hakonen, ymest caBuratbest Ha 8 u
6 cM, OH MOXXET CIBUHYThCS Ha 2 = 8 — 6 cM.

3areM, IOBTOpsISi MHOI'OKPaTHO CJABUI Ha 2 CM,
MOXXHO C/IBUHYTBLCSI HA JIIOOOE YETHOE YMCJIO CAaHTHME-
TPOB, B ToM uncie Ha 1234. (Ilockosbky 1234 = 2-617,
HaJI0 TIOBTOPUTH C/IBUT Ha 2 cM 617 pa3.) <

[MporpamMmMucThl Obl CKa3aJd TaK: UMesi KOMaH/bl CABUTa
Ha 36 u 14 cM, MOXXHO HamucaTh HOANPOrpamMMy (IIpOLERy-
Py, BCIIOMOTaTeJIbHBII aJrOpuTM) cABUTa Ha 22 cM. 3aTeM,
WCTIOJIB3YSI 3Ty MOANPOrpaMMY M KOMaHAy caBura Ha 14 cwm,
NUIIEeM NOoAIporpamMMmy capura Ha 8 = 22 — 14 ¢M u Tak Ja-
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Jiee, TIOKa He JIOMJEM 1o cBura Ha 2 cM. Temneps, MOBTOPSIST
KOMaH/ly c/BUra Ha 2 cM 617 pa3, Mbl MOXXEM C/ABUHYTbCSI Ha
1234 cm.

732 (Ilpoposixenue). CKOJIBKO U KAKUX IPBIKKOB
JIOJDKEH CIeJIaTh Ky3HEUMK JJIsl TOrO, YTOOBI C/IBUHYTh-
cs Ha 2 CM, KaK B MpeAblIyleit 3a1aue?

> OTO MOXHO TOJCUNTATDH, CJIeysl €€ pelleHHIO:

22 =36 14;

8=22—-14=(36—14) — 14 =136 —214;

6=14—8=14— (36 —2-14) =3-14 — 36;

2=8-6=(36—-2-14) — (3-14 —36) =
=2.36-5-14.

[MomyvaeTcst 2 mpbbKKa B OJJHY CTOpOHY Ha 36 cM (Bce-
ro 72 ¢M) M 5 NpPBIKKOB B JIPYTyl0 CTOPOHY Ha 14 cm
(Bcero 70 cMm). Bceé cxomutres: 72 — 70 = 2. <

733. Jokaxure, yrto ajaroput™ EBkimpa B npume-
HEHMHU K TIape OTPE3KOB, UMEIOIUX OOLIYI0 MEpY, Ja€T
WX HAUOOMbULYIO ODIIYI0 MEpY, M 3Ta HAaMOOJIbIIAs Mepa
KpaTHa JIIo0oii Jpyroil oouieit mepe.

> B camoM Jieste, AJisl nap OTPE3KOB, HOSIBJISIIOLIMAX-
Csl B XOJIC aJIrOpUTMa, OOILIME MEPBl OIHU U Te Xe (3a-
Jada 725), a JJIsl Iapbl PaBHBIX OTPE3KOB, OYEBUIHO,
UX JUIMHA OyleT HauOoJiblliell oOlell Mepoi, KpaTHOM
Jnoooit 1pyroi. <

Ecim 1ytMHBL OTPE3KOB LieJible, TO anroputM EBkimaa aa-
ér Haubonvwuil obuuil denumend JByX LEJIbIX MOJIOXKUTE/Ib-
HBIX 4ucesl a U b, ¥ 5TOT HAMOOJBLIMIA OOLIMIA JIEUTEND
JIEJIUTCS Ha JIIOOOM Jpyrou o0t nemmrens a u b.

(Llestoe umncsio d > 0 HasbIBaeTcsl deiumenem YHACTa X,
eci x jgenutcs Ha d 6e3 ocTaTka, TO ecTh x/d — 1esoe
ynciio. Cpean Beex obwux Oenumeneti auces1 a u b MoxHO
HATH Haubonvwuil obwuil denumens.)

734. Haiiinte HauOOMBIIMI JeUTEh NAphl YKMCe
123456789 u 987654321 (npyrumu cjioBaM, HauOOJIb-
LIyI0 OOILYI0 MEPY OTPE3KOB TaKUX [IJIVH).

> B mpunmne 5Ty 3aJady MOXXHO PELINTH Iepe-
O6opoM (M maXe 3a pasyMHOE BpEMsl, €CJIM IIOJ pYy-
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KO ecTh KOMIBIOTEp), MOMPoOOBaB Bce uncia oT 1 1o
123456789 (66JblIME IBHO HE MOIXOIAT).

Ho MoxHO 000iiTUCh U 0€3 KOMIIBIOTEPA, MOJb3YSICh
anroputMoM EBkimaa. Yncio 987654321 moxkHO 3ame-
HUTh Ha 987654321 — 123456789 = 864197532. Emé
pa3 Borumrast 123456789, nosywyaem 740740743, 3a-
TeM 617283954, 493827165, 370370376, 246913587,
123456798 u, nakonen, 123456798 — 123456789 = 9.
(B urore mpl mogenmim 987654321 na 123456789 ¢
OCTaTKOM M nosiyudsim B ocrarke 9.) Kak Mbl Bu-
JeJ, o0lMe ACJUTEIM y WCXOJHOW Mapel W y Ma-
pul 123456789, 9 oanHaKOBLIE, U Jajbllie 1O AJTOPUT-
My EBkiimia Hajmo Bbuutath 9 U3 123456789. Yucio
123456789 pnesiutcst Ha 9 (oHO paBHO 9 - 13717421),
TaK YTO IIPU BBIYMTAHUU Mbl NOJyuuM 9 (u norom 0).
OTBeT: HanOOJIBIMI 00T JeJMTEh paBeH 9. <

735. Otpe3ok pa3/ieJiéH Ha JIBE€ YaCTU B OTHOLIEHUU
30JI0TOr0 CeYeHMsI (ITO O3HAYAET, YTO OOJIbIIAS YaCTh
OTHOCUTCSI K MEHBIICH TaK *ke, KaK BECb OTPE30K OT-
HOCHTCSI K OoJibllieit yacTn). Jlokaxkure, 4TO OTPE3OK U
€ro OoJbllIast YacTh HE UMEIOT OOLIei Mephbl.

> BcnomHuMm asiroput™m EBkuiinja: npuMeHsiss ero
K nape (OTpe3oK, ero OOJiblluasl YacTb), Mbl IOJy4YaeM
napy (66siblnast 4acTh, MeHblast yacts). 1o ycsioBuio
OTHOILICHHE OTPE3KOB B IMape He M3MEHSIeTCs, TO eCThb
MbI TIPOCTO YMEHBIIWINA 00a OTPE3Ka B KAKOE-TO UUCIIO
pa3. 3HauuT, Ha CJIEAYIOIEeM 1iare OyleT BCE TO ke ca-
MO€, U OTPE3KU CHOBA IPOINOPLUOHAIBHO YMEHbIIATCSI,
M TaK jJajiee, TaK YTO MPOIECC HUKOT/IA HE KOHUUTCS.
CnenoBarenbHO, 00Ieit MEphl HEe CYIECTBYeT. <]

OTo paccyx/ieHue CTaHOBUTCSI OoJjiee HarJIsiTHBIM,
€CJIM TIPOBECTU €T0 C MPSIMOYTOJbHUKAMU: €CJIA CTOPO-
Hbl IPSIMOYTOJIbHUKA OOpasyloT 30JI0TOE CEUEHUE, ITO
3HAYNT, YTO MIPU OTPE3aHMM KBAJApaTa MOJyUNTCS Tpsi-
MOYTOJIbHMK MEHBIIEr0 pa3mMepa, MojA00HbIH NCXOJHOMY
(c TeM xe oTHoILIeHUEM cTOpOoH). [lockoJibKy oTHOLIE-
HUE CTOPOH TO €, TO U CBOMCTBO 30JIOTOIO CEUYECHUSI
COXPAHUTCSI: OTPEXKEM KBaJpaT OT OCTABLICICS] 4acTH,
MOJIYYUATCSl €€ MEHBLIMN MPSIMOYTOJIbHUK, MOJOOHbIN
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ucxozrHoMmy. U Tak OyzeT npoJoskaTbes BeE BpeMsi: ajl-
roput™ EBKiIMJa HUKOIZA HE 3aBepLIUTCS.

MoHO cKa3aTh, YTO MOCJie GECKOHEYHOro YHCciIa IIaroB
TIPSIMOYTOJIbHUK 30JIOTOTO cedeHust OyJaeT paspesaH Ha Oec-
KOHEUHO MHOTO KBa/IpaToB. Brpouem, ofHa u3 TOYEK MpsiMO-
YTOJIbHYKA He TONaJET HU B OJVH U3 KBA/IPAaTOB; M3 PHCYHKA
TIPUMEPHO BUHO, IJIe OHA HAXOAUTCSI.

736. TloJib3ysich PUCYHKOM, JalTe FeOMETPUUECKOE
JI0Ka3aTEJbCTBO TOTO, YTO CTOPOHA W JMAroHaJb KBa-
Jpata He UMEIOT oO0LIel Mephl.

> [Ipumenum anroputm EBkiuza: BbIUTEM CTOPOHY
u3 juaronanu, otioxus AE = AD, ocranercst pas-
Hocts CE. BoccraBum IepreH/MKyJisip K [iMaroHajiu
m3 Toukn E 1o nepecevennst ¢ CD B Touke F. Ilps-
Moyrosibhbie Tpeyrosibiuku AEF u ADF uMeioT pas-
Hble KaTeThl AE = AD W 0o0liy10 TUIIOTEHY3Y, IT03TO-
My paBubl. 3Hauut, DF = EF. C Jpyroii CTOpoHbl,
tpeyrojbauk CEF npsiMOyroJibHblit ¢ yriiom 45°, 1o-
ATOMy paBHOOeApeHHbIH, Tak yro EF = CE. B wuro-
re CE = DF, Tak 4TO CleIyIolmMii IIar aaroputMa
EBkiia (Borunranne CE U3 CTOPOHBI KBajipaTa) MaéT
CF. Tlonyunnu napy CE u CF, KoTOpble OTHOCSTCSI
JPYr K JIpyry Kak CTOpOHa KBa/ipaTta K JMaroHau, W
BCE 110BTOPSIETCS CHayaJia (TaK YTO HUKOIJIA HE KOHYMT-
ca).

Emeé HecKkoJIbKO 3aaau

737. Kax/plit U3 IByX OTPE3KOB a U b yKja/bIBacT-
Cs1 B HEKOTOPOM OTPE3KE ¢ 1ejioe unuciio pas. Cremyer
JI1 OTCIOJa, YTO OTpe3ku a U b umeror obiyio mMepy?

738. Haiijiure HauMeHbIIIEE T10JIOKUTEJIBHOE YNUCJIO
X (He oDs3aTesIbHO 1IeJIoe), JJIsl KOTOPOro 0ba uucia
4

8
15X M 57X OyIyT IEJbIMH.

739. Byner sin orpesok 1uHOM 19 cM B 3anaue 719
HauOoJIbIlIel O0lIelt MEpPOi MM eCTh ele OobUIMI?
(BoJbiiiast 00IIasi Mepa MOXET YKJIAbIBATLCS HE TPH
pasa, a [1Ba WK O/IUH.)
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740. Haiijute OTHOLLCHUE CTOPOH PAa3pE3aHHOIO Ha
KBaJIpaThl NMPSIMOYTOJIbHUKA Ha PUCYHKE.

Ha nepBeiii B3IJIs1T NPSIMOYTOJIbHUK HA PUCYHKE BBITJISI-
JIAT KaK KBaJpaT, HO HA CaMOM /IeJie €r0 CTOPOHBI HEMHOTO
pasHble. KBazpaT To)ke MOXKHO pa3pe3aThb Ha KBaJpaThl pas-
HBIX Pa3MEpOB, HO MX HYXHO Oosibiie. Takoil npumep HaiiTu
COBCEM He IMpOCTOo: OH ObuT moctpoeH B 1930-e roawl, npu
9TOM OOHAPYXXWJIMCh aHAJIOTUM MEX/y pa3pe3aHHeM Ha KBa-
apatbl 1 3akoHamMu Kupxroda /171s1 ToKa B 3JIEKTPUUECKUX 1ie-
nsix. ‘Torpa ske ObLIO JI0Ka3aHO, YTO CTOPOHBI NPSIMOYTOJIbHU-
K4, Pa3pe3aHHOIO Ha KBA/paThl, 00S3aTE/IbHO UMEIOT OOILyIO
Mepy (M 9TO TOXE HE TaK IIPOCTO).

OCHOBHasl CJIOKHOCTh B Pa3pe3aHUy KBaJpaTa Ha pa3Hble
KBa/IpaThl — NPU/YMaTh CXEMY Pa3PE3aHMsl; HAUTU IOJXO/s-
IME K ITOW CXEME Pa3sMephl yXK€ HE TaK CJIOKHO (pelieHne
CUCTEM JIMHENHBIX ypaBHEHUIA).

741. Kak 3aMOCTHTb TJIOCKOCTh 0€3 MPOOEJIOB U TIe-
PEKpBITHIt KBa/IpaTaMu, YTOOBI BCE OHU OBLIM Pa3HOTO
pasmepa? (BocroJib3yiiTech pa3pe3aHueM MpsMOYTOJIb-
HUKA Ha Pa3jiM4YHbIE KBAIPATHL.)

742. Ha oOsioxkke npuseneHa (ortorpadust Ksa-
JIpaTHOM MOYIIKK, pa3fe/ieHHOW Ha MEHbIIMEe KBa-
JIpaThl (cxeMy paspes3aHus npeiyiokui A. JloliBecTeiin
(A.J. W. Duijvestijn) B 1978 r., a camy noayuiky cie-
Jajia M. Bomxosibr (Magda Julie Bomholt)). [Toxoepu-
T€ MOAXO/ISIIME Pa3MEPBI KBA[PATOB, YTOOBI BCE CXO/M-
JIOCh.

743. YTto nonyuurcsi, €ciid pazpes3arb MpsIMOYToJib-
Hblit JucT Oymarm ¢opmarta A4 (210 x 297 mm) Ha
KBa/IPaTHl C MOMOIIBIO aBTOMATa M3 3a1a4u 726?

744. CpaBHUTE pe3ysbTaT 3ajauul 726 ¢ mpencTa-
BJieHueM uucia 36/14 B Bujie yenHoil Opobu:

% _ L1
14 1
1+ —
1+ 3
[TpoBepbTe 0OHAPYKEHHBIE 3aKOHOMEPHOCTH, B3SIB B Ka-
YecTBE MNpUMepa JpPyroil HPsSMOYTOJBHUK C LEJIBIMU

CTOpPOHAMMU.
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745. TlpuMmeHss aBTOMAT 3aJaudl 726 K HEKOTOpPO-
My TIpSIMOYTOJIBHUKY, TIOJTyYHJIN NISITh KBAaJpaToOB, U BCE
OHM OKa3aJIUCh Pa3sHOIO pa3Mepa, KpOME JBYX CaMBbIX
MaJIeHbKHX. KakoBO OBIJIO COOTHOILEHHE CTOPOH UCXOA-
HOT'O PSIMOYTOJIbHUKA?

746. [1psIMOYTroJIbHUK pa3pe3ajii Ha HECKOJIbKO KBa-
JpaToB MO 3afade 726. JlokakuTe, 9YTO CTOPOHBI BCEX
MOJTYYCHHBIX KBAJPaTOB (4 TaKXKE CTOPOHBI UCXOTHOTO
NPSIMOYTOJIbHUKA) BBIPAXKAIOTCSI LICJIBIMK UKCIIAMH, €C-
JIV TIPUHSITE 32 eIMHUILY UTMHBI CTOPOHY HAMMEHBIIETO
KBajIpara.

747. TIpAMOYTOJIbHUK C OTHOIIIEHUEM CTOPOH, PaB-
HBIM 30JI0TOMY CEYEHHMIO, Pa3PE3aH HA KBAIPAThI, KAK HA
pucyHKe k 3a1ade 735. (KBaspatel oTpesatoTcs 1o Kpy-
Ty: CHM3Y, CIIpaBa, CBEpPXY, CJIEBa, CHOBA CHU3Y U T.I.)
Kax HaiiTh moJioxeHue OCTaBIUEHCS TOYKHU, UCIOJIb3YSI
LWPKYJIb U JINHEHKY?

748. Ky3Heuuk npbiraeT 1o NpsiMoii, Jiesast Ipblx-
K1 (B JIIOOOM HANpPaBJIEHUM) JBYX THUIIOB: OOJIbIIME U
MaJieHbkue. [Ipyu 5TOM MHBI OOJIBIIOTO ¥ MaJICHBKO-
rO TIPHDKKOB BCETJa OAWHAKOBBI, M JJIMHA OOJIBIIIOTO
TIPbDKKA HeCcOM3MepuMa (He nMeeT OOIIel Mephl) C JUTH-
HOI MaJieHbKOrO. JloKaKuTe, 9T T/ie Obl HU HAXOJIHIICS
Ky3HEUHMK M KaKoil Obl KOPOTKMII MPOMEXYTOK Ha IIpsi-
MOI MBI HU BbIOpaJIM, Ky3HEUHMK BCErja CMOXeT (He-
CKOJIBKUMH TIPBIKKAMM) TOMACTh B TOT MPOMEXYTOK.

749. Ha xnervaToit Oymare IpoBeJid NPSIMYIO U U3
KaX/O0Ir0 y3ja CETKU OIyCTW/IM Ha 3Ty MPSMYIO IEp-
NEeHAUKYJIsIp. OCHOBAaHMSI 3THX IEPIEHIUKYJISIPOB OT-
METWJIM, U BCE OHM OKA3aJIMCh PasHbIMU. JloKaxkuTe, 4To
OHM 8Cl0dy NAOMHBI HA ITO MPSIMOIi: Ha JTIOOOIM CKOJTh
YTOIHO MaJIblil OTPE3OK IIOMAJaeT XOTS ObI OJHO U3 HUX.

750. Mypaseit Oeraer 1o KpyroBoit JOPOXKe JlJIU-
Hoit 10 M (BCE BpeMmst B OJJHY CTOPOHY) U JieJ1aeT ocra-
HOBKM 4epe3 paBHbIe pacCTOsHUS. JloKaKUTe, 4To Ka-
KOBO Obl HM OBLIO PACCTOSIHUE MEX]Y OCTAaHOBKAaMH,
MO>HO HAiiTW JBE€ TOYKM OCTAaHOBKH, OTCTOSIIUE APYT
OT Jpyra He OoJiee yeM Ha 1 MM.
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751. B y3nax knervaToit 6ymaru, kpome (0, 0), Ha-
pHCOBaM MaJIeHbKHE OKPY>KHOCTH OJHOTO M TOTO K€
pasmepa (1IEHTPbI OKPY>KHOCTE! — B y3J1ax). Jlokaxu-
T€, YTO KakK Obl HU ObLJI MaJI pa3sMep OKPY>KHOCTEl, OHU
MOJIHOCTBIO 3aKpbiBalOT BuA w3 Toukm (0,0): oboit
JIyd, BBIXOJSILUMIA U3 TOH TOUKM, HEPECEKAET XOTsI Obl
OJJHY OKPY>KHOCTb.
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33. TpuroHomerpus

Yro Takoe TpUIOHOMETpUs?

IIpeacrasbre cede, uTo 310/ BoJeOHUK bopmusias
3amep Bac B TEMHHIIE U TOBOPUT: «BrImyly, eciu Haii-
JELIb TPETBHIO CTOPOHY TPEYrOJIbHUKA CO CTOPOHAMHU 1 M
12 M u yrjioM B 40° MeX/y HUMU, IPUTOM C OLIMOKOM
He Oosiee 1 Mm». Kak BbIOpaThCst U3 TEMHULBI?

Uro MOXHO CKazaTh IO IOBOJY ATOro BOmpoca?
IpusHak paBeHCTBa TPEYTOJLHUKOB IO IBYM CTOPOHAM
U YTy MEXJy HUMH TOBOPUT, YTO BCE TPEYTOJILHUKU
C JIaHHOI Iapoil CTOPOH M YIJIOM MEX]JYy HUMHU PaB-
HBI, TaK YTO BOIIPOC MMEET CMbIC]I. B mpuHnune, ko-
HEYHO, MOXXHO TIBITATHCSI CEJIATh TOYHBIM UEpTEX U
M3MEpUTh N0 HEMY, HO BpSA JIU PEaIbHO BBINOJHUTh
MOCTPOEHUE C TAaKOW TOYHOCTBIO (JIaXKe €CJIM B TEM-
HULIE eCThb KapaHJall, Oymara, JIMHelika ¥ TpaHCIOp-
TUP).

MOXHO ewmg 3aMEeTUTh, YTO MUCKOMOE PACCTOSIHME
SIBHO OOJIBIIIE METPA M MEHBIIE TPEX, TaK YTO MOXHO
nepenpo0oBaTh BCEe BAPUAHTHI (C maroM 1 MmM) — ofuH
13 HUX OyzeT npaBwibHbIM. Ho 4To nenats, ecyu BoJi-
HIEOHMK HAKa3bIBA€T 3a HElPABUJIbHBIE OTBETHI?

B oTom paspmene Mbl yBUIMM, KaK MOXXHO HaWTH
MCKOMYIO CTOPOHY C TIOMOIIBIO «T€OPEMBbI KOCHHYCOB»
(MMest KaNIbKYJISITOP ¥ TaOJIUIy KOCUHYCOB). Takoro Tu-
Ta 3a/1a4M: 3HAS HEKOMOpble NeMeHmbl mpey20nbHUKA
(cmoponvl u yanet), Haiimu Opy2ue e20 3nemMeHmyl, —
OTHOCAT K mpuzoHomempuu. CJ10BO «TPUTOHOMETPUSY
MOXHO pacum@poBaTh KaK «M3MEPEHUE TPEYrOJIbHU-
KOBY»; TPUTOH — 3TO TPEYTOJIbHUK, TTOJI0OHO TOMY Kak
MEHTaroH — MSTUYroJbHUK. (3JoBemuit «IleHrarony»
COBETCKOI TPOIAaraH/bl — BCEro JIMLIb MSTUYTOJIbHOE
3/1aHue MUHUCTepcTBa odoponbl CIHIA.)

HaxomuTh 3JieMeHTBI TPEYTOJbHUKOB HYXHO OBLIO
npu cocrasiyiennn kapt. B XIX Beke He OblIO HU CIIyT-
HUKoB cucteMbl GPS, HU naxxe a3podoTOoChEMKI — a
KapThl MECTHOCTH TE€M He MeHee ObLIM, U IPUTOM JI0-
BoJIbHO TouHble. Kak ke ux genanmu? Ha mectHoctu
CTPOUJIA CETb I'€OJIE3MYECKUX BBILEK, U BCS TEPPUTO-
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Cos @

0 UIs

pHst CTpaHBl Pa30UBaIach Ha TPEYTOJILHUKU C BepIIAHA-
MM B 3TuX BbIlKax. (HekoTopele BBIIIKKA COXPAaHUIIUChH
U JI0 CUX IOp, TaK YTO Bbl MOIVIA MX BUJETb.) DTO Ha-
3bIBAJIOCh HAYYHBIM CJIOBOM «TPHUAHTYJISILMsI». BaxHo,
9TOOBI C KaX/10i BBIIIKM OBUIA XOPOIIO BUIHBI COCE/I-
Hue. 3a0paBIIMCh HA TAaKylO BBILIKY, I'€OJIE3UCT M3MeE-
PAJT YIJIBI MEXy HANpaBJICHUSIMUA HA COCE/IHHE BBILIKU
(yrsbl TpeyroJyibHUKOB). Ilociie 3Toro J0cTaTouyHo Obl-
JIO O/IUH pa3 IOMEPUTb PACCTOSIHUE MEXAY KaKUMH-TO
JBYMsI COCE/IHUMU BBILIKAMU, YTOObI HAITU BCE OCTaJIb-
HBIE PACCTOSIHUS C MOMOLLBIO TpuroHomeTpun. (Koneu-
HO, Ha IPaKTHKEe JUISl HaJIEHOCTU MEPUIIM HECKOJIBKO
PACCTOSIHUIA. )

Ceiiuac, KOHEYHO, €CTb JPyTUe CIIOCOOBI COCTaBJIE-
HUS KapT, HO YTO TaKOE TPUTOHOMETPUYECKUE (PYHKIIMU
(cnHyc, KOCMHYC M Apyrue), BCE PABHO 3HATh HYXHO
(xoTst OBI [UIS1 MPOTPAMMUPOBAHUS TEX e CITyTHUKOB
U HABUTATOPOB).

* * *

Hapucyem HECKOJIbKO MPSIMOYTOJIBHBIX TPEYTOJILHU-
KOB C OJIHMM W TeM K€ OCTPBIM yrJioM <. Bce onm mo-
JOOHBI IPYT APYTY, ¥ MOTOMY OTHOIICHHSI CTOPOH Yy
HUX OJIMHAKOBBIC. JTH OTHOIICHUS UMEIOT TPaIUIIHOH-
Hble Ha3BaHUS:

e CuHycom OCTpOTO yTJia (¢ Ha3bIBACTCSI OTHOIIIE-
HIE TPOTHMBOJIEXKAIETO KaTeTa K TMIOTEHY3e.
O6o3HaueHue: sin a.

e Kocumycom OCTpOro yrja « HasblBaeTcs OT-
HOIIICHNWE TIPIJICKAIIETO KaTeTa K TMIOTEHY3e.
O003HaueHue: CoS Q.

e Taneencom ocTpPOro yria o Ha3bIBACTCSl OTHO-
IIICHE TPOTHBOJISKAIIECTO KaTeTa K TMpHJIeKa-
memy. O0o3HavyeHue: tg o.

Y100HO NIpeJCTaBIsATh cede TPEYroJIbHUK C TUIOTE-
Hy30i 1: KaTeThl TAKOr'O TPEYroJIbHUKA PaBHBI Sin o 1
COS (¥, @ MX OTHOLIEHNE PaBHO tg o = sin o/ cos av.

752. JlokaxxuTe, 4TO CHUHYC M KOCUHYC OCTPOIO
yrJjia MeHbiie 1.

> Kater KOpPOYE T'MIIOTEHY3bI. <
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753. Jlokaxkute, uTO sin a+cos a > 1 14 Jo060ro
OCTpPOro yria o.

D> CyMMa KaTeTOB JJIMHHEE IMIOTEHY3bl (HEPaBEeH-
CTBO TPEYyroJIbHUKA). <]

754. Jlokaxxute, 4TO sinfa+cos?2a =1.

> CyMMa KBaJpaTOB KaT€TOB paBHAa KBaJpaTy I'H-
MOTCHY3bI. <]

755. [okaxure, 4To sin(90° — o) = cos a.

> Karer, npotuBoJiexxallyii 0THOMy OCTpOMY YLy,
OyJeT mpujieXkalmM K Jpyromy, KOTOPbI Kak pa3 pa-
BeH 90° — « (re o — TepBBIit yrom). <

756. Yemy pasen tg(90° — ), ecimm tg o = a?

> CHHYC ¥ KOCMHYC MEHSIIOTCSI MECTAMH, TaK UTO
tg(90° —a) =1/a. <

757. Yemy paBHbI CHUHYCbl, KOCUHYCbl U TaHT€HChI
yrioB B 30°, 45°, 60°, 90°?

> B MpsIMOYTOJIBHOM TpeyToJIbHUKE ¢ yIiioM B 30°
MEHBIINI KaTeT pPaBeH MOJIOBUHE TUIIOTEHY3bl (10CTpa-
MBaeM [I0 MPaBUJILHOTO TPEYyroJibHUKa, 3ajada 167),
Tak 4to sin30° = 1/2. Bosplmii KaTeT MOXKHO Haii-
™ 1o teopeme Iludaropa: ecsm runorenysa pasHa 1,
TO OH PaBEH

2
cos30° = /12 — 1 :\/3:\/?
2 4 2

Wx orHomenue, tg 30°, nodromy pasHo 1/4/3.

Jdast yrma B 60° Bc€ HaoGopoT: cos60° = 1/2,
sin 60° = 1/3/2, tg60° = /3.

Hakoner, [uisi mpsIMOYroJIbHOTO TPEYroJIbHUKA C
yrjioM 45° (paBHOOEIPEHHBI NPSIMOYIOJIbHBIA Tpe-
YrOJIbHUK, TOJIOBUHKA KBA/IPaTa) UMEEM

sin45° = cos45° = 1/v/2

(mmaronasn KBaJpaTa B V2 pa3 UIMHHEE €ro CTOPOHBI),
atgds® =1.«

758. UsBecTHO, uTO tg v = 2 (J1J151 OCTPOTO yrja ).
Haiigure sin o u cos a.
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> IlpumeM mnpuiiexxallyii KaTeT 3a €AWHMIYY, TO-
r7ia npoTuBoJiexkamuit katet oyzet 2. [lo reopeme INu-
dparopa runotenysa pasHa \/12 + 22 = /5, Tak uTO
sina = 2/\@1/1 cos @ = 1/\5. <

B oOuem Bupe: ecsm tgo = a, TO TUNOTEHY-
3a Oyger v1+ a?, tak uro cosa = 1/v/1+a%> u
sina = a/V1+ a?. [ipyrumMu cioBaMH, MOXHO HallH-
caTb Takue (POPMYJIbI, BBIPAXKAIOLINAE CUHYC U KOCUHYC
OCTPOro yIjia 4epe3 ero TaHIeHC:

1 . tga
——; sina= ——=—.
Vi+tg2a V1+tg2a

BblpasuTh TaHreHc yepe3 CUHYC (WJIM KOCHHYC) el

NpolIE: TaK Kak cos?a +sina =1, to

cosa = V1 —sin?a,

cosa =

3HAYUT,
sin «

V1 —sin?a

(aHAJIOTMYHO JJIS1 KOCUHYCA).

tga =

Ot GopMysbl MO3BOJISIOT HANTH CHUHYC IO TaHICHCY
WM HAa00OPOT, HO KAaK HAWTH CHHYC, €CJTM W3BECTHA Ipajyc-
Hasi Mepa yria? i 9TOro BBIMYCKaJMCh TaONUIIBI B BUJIE
kuur. Hanpumep, B CCCP HEOJHOKPAaTHO W3/1aBajlaCh KHUTA
«BoceMI3HaUHBIE TAGJIMIBI TPUTOHOMETPUUYECKUX (DYHKITHIN
JI. C. Xpenosa (464 crpanuupl B u3ianuu 1967 roaa); ero xe
«CemusHauHbple TaOIMLBL...» 3aHUMad 406 crpanul (u3aa-
aue 1971 ropa), «lllecTusHaunbie TaOJIMIIBL...» W3gaHus 1978
roga — 367 crpanul, a «[lsatusHaunble TaOaMUbL...» (U37a-
nue 1949 roma) — Bcero 103 crpanuusl. B cranjgaprhbiit
KOMIIJIEKT IIKOJIBHBIX YYeOHUKOB H3/IaBHA BXOVUTH «TabIu-

TéSanus Vill. CHEYCBL

A o | | | M| | B AT 4F
as| asrss| o150 Sresf sraa sred 7] daay) saasy s
E ms&ﬂmmmmmm 5
sr| sota| soaz sose] eoea| sord num‘slol 6118} 61t
33| S6!67| GL70] Ble4| E198] 521 6225 B252| 6N
39"| 6293| 5307] 6320| 6354 G347| G36L| GIT4| A5G| GH
a0*] o428 5441 | 45| o468 sast) Gase) asos| paze| ex:
41°] 650) | 8574 | 66a7| 6800 B813] G626] B538| GB52] 66
#2"{ 6691 | 65704 | 6717| 8730 6743| 6756 5762| 6782| 6T
4| 6820| 6833 G845 cEna| 6871| 6884} G996| GA0O) Gn
ato| 647 | mes| s972) eces| eeer| Tooe! 7ozz| Tou 1o
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1! Bpajmca» — Opolmopa ¢ pa3HbIMA MaTEMAaTUYECKIMU Ta-
osimiiamu, cocrasyieHHast B. M. Bpanucom. @parmeHTt TabJim-
LIl CHHYCOB U3 3TOi OpOLIIOPbI BOCIIPOU3BEJEH HA PUCYHKE
Boie. (Koneuyno, camMu 3HaueHUs B STUX TaOJIMIAX OBLIA W3-
BECTHBI U 710 XpeHoBa ¢ bpaycoM, oHU JIMIllb OPraHU30BAIU
Marepuasjl U HOATOTOBU/IM W3/IAaHHUE.) YAUBUTEJIBHBIM 00pa-
30M 9TU TaOJMIIBI IO CHX TOpP TEPer3/laloTCs, U B MHTEpPHET-
MarasMHax MO>KHO KynuTb m3aanue 2012 rosga, KoTopoe, Kak
Y MHOTO JIET Ha3aj, OTKpbIBAeTCs Tabsmiieit « TouHble nmpous-
BeJICHUsI /IBY3HAYHBIX UHCEIT».

Onpez[eneHI/Ie CHUHYCa U KOCHMHYCa MOXXHO II€pecKa-
3aThb JIpyIruMu CJIOBaMU.

HaprucyeM Ha KOOpIMHATHON TIJIOCKOCTH KpyT
€TMHNYHOTO pajiyca W BO3bMEM Ha HEM TOUKY, BUJIU-
MYIO U3 LIEHTpa Kpyra MOJ YIJIOM < K TOPU30HTAJIH
(cM. pucyHoK). Torja KOOpAUHATHI TOM TOUKU OyyT
(cos a, sin o).

759. ®opMabHO CUHYC M KOCHUHYC ONpPENEJIEHbl Y
Hac JUIs1 OCTPBIX yIy10B. Kak Bbl ymaeTte, yeMy pasyMHO
CUMTATh PABHBIM CHHYC M KOCHHYC HPSIMOrO yrja?

> Korma yron mpubmmkaeTcss K NpsIMOMY, TOUKa
Ha OKPY>XHOCTH TIPUOJIMKAETCST K BEPTUKAJIBHON OCH, 1
JU1sl TipsiMoro yria e€ koopauHathl OyayT (0, 1). Ilo-
9TOMY pasyMHO cuuTath cos90° = 0, sin90° = 1.

Jlerko JI0Ora/IaTbCd, KaK pa3yMHO ONPEACJINTh CU-
HYC U KOCMHYC JIJIsl TYIIBIX YIJIOB: HY>KHO IIPOCTO WU/I-
TH JAJIbUIC IO TOMY 7K€ KPYTYy, IIOKa YroJl HE CTaHET
TYNbIM, U B3Thb KOOPAWNHATHI l'lOJIy‘-IPlBU.IGﬁCﬂ TOYKU.

IIpu sTOoM KOCHHYyC (mepBasi KOOpJMHATA) CTAHET
OTPHULATEJIBHBIM, IOCKOJIbKY TOYKa JIEXKHT CJIEBa OT
BEPTUKAJILHOW OCH.

760. Yemy paBHbl sin(90° 4+ () u cos(90° + 3)?
[OtBerT: sin(90°4 ) = cos f3; cos(90°+ ) = —sin 5]
Tanrenc MOXXHO TPE/ICTaBJISITH ceDe Tak: MPOBe-

JEM Ha KOOPIMHATHOM TJIOCKOCTH MPSIMYIO TIO/T YIJIOM
«a (C FOPU3OHTAJIBIO) JO IEPECEUCHUs] C BEPTUKAIb-
Hoii psiMoii x = 1. [loJryuuTcst npsIMOyToJIbHBII Tpe-
YTOJIHUK C YIJIOM O U NIPWJIEKALUM KaTeToM 1, Tak
9YTO KOOPJIAMHATHI TOUKH miepeceueHust OyayT (1,1g o).
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YpaBHeHue npsiMoii OyzieT y = (tg @) - X, Tak 4TO
TO, UTO MBI KPATKO Ha3bIBATM «HAKJIOHOM» MPSIMOIt (KO-
d(punreHT npu x), OyJeT TAaHI'€HCOM YIJIa HAKJIOHA
oTOi HpsiMOi. BujHo, yto ¢ pocrom (ocTporo) yria
Qo BeIMYMHA tg (v BO3pacTaeT (a Korja yros mpuosin-
JKAETCsl K TPSIMOMY, TOUKA IIEPECCUCHUST YXOAUT BBEPX
HEOrPAaHUYEHHO U TAHT€HC, KaK TOBOPST, CTPEMUTCS K
GeckoHevHoCTHY). U3 dopmyssl cosa =1/4/1+1g? a
BUJIHO, YTO C POCTOM ¢ U tg o 3HAYEHUE COS ¢ YObIBAET
(3HaMeHareJib pacTér). A ¢ yObIBAHUEM COS (¢ 3HAUCHUE
sina = /1 — cos? & pacrér. (HarustaHo pocr sina u
yOBIBaHUE COS ¢ C POCTOM YTIJIa (¢ TOXKE MOHSITHBI: KOT/Ia
OCTPBIii YTOJI (v yBEJIMUMBAETCS, TOUKA Ha OKPY>XHOCTH
JBIKETCS BJIEBO-BBEPX. )

761. JlokaxxuTe, 4TO €CIM CTOPOHBI INapajuieso-
rpamMMa paBHBl @ U b, a yroia Mexay HAMH paBeH 7,
TO IUTONIA/b STOTO MapajjenorpaMma paBHa absinvy.

> [lnomanp mapaiienorpaMma paBHa IpoU3Bene-
HHIO OCHOBAHHSI Ha BHICOTY. B3sIB @ B kauecTBe OCHO-
BAHUsI, BU/JMM, YTO OIIYLICHHAs HA HEro BBICOTA PABHA
bsiny. <

Ota GopMyJia FOAUTCS HE TOJTBKO TSI OCTPOTO yIiia
7, HO M JUIst Tyroro. st IpsiMOro yriia OHa [peBpaiiia-
ercst B (hopMyJty IS TUIOIA/IM IPSIMOYTOJIbHUKA (ITPO-
M3BE/ICHUE CTOPOH), IIOCKOJIBKY CHHYC HPSIMOIO YIJia
paBeH ennHuIE.

762. ]JIBe CTOpPOHBI TpeyroJibHUKa paBHbl @ u b,
a yroJl Mexjay HUMU paBeH Y. UeMmy paBHa IuIomaIb
ATOr0 TPEyroJIbHUKA?

> [lnowaap TpeyroyibHUKa paBHA IMOJIOBUHE IUIO-
A1 TAPAILICIIOrPaMMa M3 TIpeblayieit 3amaun (1o-
JIOBUHE MPOM3BE/ICHNUSI OCHOBAHMSI HA BBICOTY), TO €CTh
%ab siny. <

3aMeTM, 4TO B popMyJie JJIs TUIONIAN TPEyroib-
HHMKa MOXHO OpaTh pasHble YIJIbI (M COOTBETCTBYIO-
e cropoubl). Hanpumep, juist tpeyrosibHuka ABC
CO cropoHamu @, b, ¢ (JIeKaumMu MPOTUB OJHOMMEH-
HBIX YIJIOB, CM. PUCYHOK) MOXKHO HAITHCATh

28 = absin Z/C = bcsin ZA.
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B mocnesHeM paBeHCTBE MOXHO b COKpaTHWTh, W TIO-
ayuurcst asin ZC = csinZA. [pyrumu clioBamy,
a/(sin ZA) = ¢/(sin ZC): oTHOllIEHNE CTOPOHBI K CHU-
HYCY HPOTHBOJIOKAIIETO YIJIA OJHO U TO XK€ Y JBYX
cropoH. Pasymeercsi, TOYHO TaK K€ MOXKHO CPABHUTH U
JIBE JIPYI'ME CTOPOHBI, TaK YTO Mbl 1IPUXO/MM K PaBEeH-
CTBY, KOTOPOE HA3bIBAIOT MEOPeMOll CUHYCO8:

a b c
sin/A sinZB sinZC’
MOXHO JI0Ka3aTh TEOPEMY CUHYCOB U HE UCIIOJIb3Ysl
TLTOMIATN:

763. BricaHHbI B OKPYXXHOCTh pajuyca R yroj
Q OMMpaeTcsl HA XOpAy JIMHBI @. JloKaxuTe, UTO
a =2Rsina.

> [Ipexe Bcero 3aMeTHM, YTO BCE BIIMCAHHBIC yT-
JIbI, OTHMPAIONIKECS] Ha ONHY U Ty K€ XOpHAy, PaBHBI.
IMTosTOMy npy BEIMMCIICHUH JIUTHBI XOP/IbI MOXXHO OpaTh
TOT YTOJI, KOTOPHIii yaoOHee. Bo3bMEM yrou, y KoTopo-
TO OJHA U3 CTOPOH SIBJISIETCSI TNAMETPOM OKPY>KHOCTH.
O6pazyeTcst MPsSIMOYTOJTbHBIN TPEYTOJIbHUK C TUIIOTEHY-
300 2R u ocrpbiM yriiom a. Karer, nporuBoJiexariuit
ATOMY YyIJIy, ¥ €CTh MHTEPECYIOIast HAC XOpaa. 3HAUMT,
e€ JuimHa pasHa 2R sina. <
764. [lokaxkuTe ¢ NOMOIbIO MPEAbIyLIEH 3aa4u
TEOpeMy CHHYCOB M YCTaHOBUTE, YTO yKa3aHHOE B Hell
OTHOIICHNE PAaBHO [MAMETPy OMHMCAHHON OKOJIO Tpe-
YTOJBHUKA OKPYXXHOCTH.
> B camom feste, pedpIayInas 3ajjadya MOKa3bIBaceT,
yro @ = 2R sin ZA, 10 ectb 4TO
a —
sinZA
AHAJIOTHYHO W [IJIS1 ABYX JIPYTHX CTOPOH TPEYTOJIbHI-
Ka. <

2R.

Teopema CHHYCOB MOXET ObITh IOJIE3HA ISl OThIC-
KaHUSI DJIEMEHTOB TPEYroJibHUKA. [lycTh, CKaskeM, MbI
3HAEM BCE TPHU CTOPOHBI TPEYTOJbHUKA W OJUH U3 €ro
yIJoB (TouHee, ero cuHyc). Torga ¢ moMouiblo Teope-
MbI CHHYCOB MOXXHO HalTW CHHYCHI ABYX JIPYTUX yTJIOB.
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B(bcos C, bsin C)

OJHaKo 371011 BOJIIIEOHNK, C KOTOPOTO Mbl HAYaJIM STOT
pasaes, XOTesl JPyroro: M3BECTHHI JBE CTOPOHBI Tpe-
YTOJIbHUKA U YTOJT MEX/y HUMH, HATH TPETHIO CTOPO-
Hy. st 5TOro roaurcst Apyrasi Teopema, HasblBaeMast
meopemoil KOCUHYCO8:

B TpeyrosibHYKe €O CTOPOHAMHU d, b, ¢ BBIOJHEHO
PAaBEHCTBO:

¢ =a?®+ b*—2abcos /C,

rae C — yros, OnMpalomuiicsl Ha CTOPOHY C.
765. JlokaxuTte TeopeMy KOCHHYCOB.

> [o cyuiecTBy Mbl y’e BCTPEUAJIUCh C ITOI Teope-
Moi1 B 3a7a4yax 595 u 596, HO Tenepb MOXHO JI0Ka3aTh
€€ COBCEM MPOCTO C MOMOLIbIO (POPMYJIbI JIJIsl PaccTo-
SIHUSI B KOOPJMHATAaX. Pacriosio)xum Haill TpeyroJibHUK
Tak, 4To0bl Touka C Ionaja B HAYAI0 KOOP/MHAT, CTO-
pPOHa @ 1jia 1O NOPU30HTAJILHON ocu (a cropoHa b —
KaK MOJIyYUTCsl, TO €CTh MO YIJIOM (¢ K TOPU30HTAIHN).
Torna koopauHatel Touku A Oyayt (a,0), a KoopauHa-
Tl TOUkU B Oynyt (bcos ZC, bsin ZC). Ytobsl Haii-
™ ¢ = AB, MOXHO BOCIIOJIB30BATHCSI (DOPMYJIOH ISt
paccTosiHUsSI B KOOpAMHATaX (IJIs1 KPATKOCTH MBI 000-
3HavaeM yroi mpocto Oyksoit C):

2 = (bcosC—a)?>+ (bsinC —0)? =
= b%cos® C — 2abcos C + a® + b*sin® C.
OcraéTrcs 3aMEeTUThb, YTO
b2 cos? C + b%sin® C = b?(cos® C + sin? C) = b>.
Teopema KOCHHYCOB J0Ka3aHa. <

Ha nawewm pucynke yrosn ZC Obul OCTPbIM, HO POB-
HO TO K€ CaMO€ PacCyKAEHUE TONUTCS U ISl TYTOTO
yrna ZC.

Tenepb MbI MO>XKEM OTBETHTB Ha BOIIPOC, C KOTOPOTO
HavynHAJICS paslell. Ecim IBe CTOPOHBI TpeyroJibHHKa
paBHbl 1 1 2, a yroja Mexay Humu paseH 40°, To 1o
TEOpeMEe KOCUHYCOB KBa/IpaT TPETbhEil CTOPOHBI PaBEH

12422-1-2-c0s40° = 1+4—2-0,7660 . . . ~ 3,468 . . .
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U caMa 2Ta CTOpOHA paBHa /3,468... = 1,862..;
ckazaB «1 MeTp u 862 MMJUIMMETpa», Mbl BBIXO/IUM W3
3aTOYECHHUSI.

[paBna, Asst 3TOrO Hy»)Ha HE TOJIKO TEOpeMa KOCHHY-
COB, HO U Ta0uuIla, B KOTOPOl MOXHO HailTh KocuHyc 40°.
(A TaxKe Ha/I0 YMETb CKJIa/IbIBATh, BHIYATATH, YMHOXATh, BbI-
YUCTISTh KBaJJPAaTHbIC KOPHU U OIICHUBATh TOYHOCTDh BHIYUCIIC-
HUi, TaK 4TO BCE HE TaK IPOCTO.)

Eug, xoneuno, Hemsaoxo Obl OOBSICHUTB, OTKy/Ja JIOAU
y3HaJIU, 4yeMy paBeH cos40°, TO ecTb KakK ObLIM COCTaBJIEHBI
TIepBBIE TAOJMIIBI TPUTOHOMETPUYECKNX (PYHKIMIA. DTO CJIOK-
Hasl ICTOPHS; CYNTAETCSI, UTO TepBbIe MOT0OHbIE TaO ML ObI-
JI COCTaBJICHbl JIPEBHETPEYECKUM aCTPOHOMOM [Wmmapxom,
HO OHM HE COXPAaHWIMCh. B HOBeilllme BpeMEHa TPUrOHOME-
TpuuecKre (YHKINK BBIUUCIISIOT C MOMOIIBIO CPEJICTB MaTe-
MaTUYECKOrO aHas3a (pasjioKeHWE B PsIbl U Op.) — CHa-
Yajia 3TO JIeJIaii BPYYHYIO, a TENEePb COOTBETCTBYIOIME TPO-
TPaMMBI €CTh B OOJIBLIMHCTBE KaJIbKYJISITOPOB.

Ha »rom MbI 3akaHuMBaeM Haiie KpPaTKo€ 3HAKOM-

CTBO C TpHFOHOMeTpI/ICﬁ; MHOI'M€ Ba>KHBIC YTBEPXKACHUS
IIPUBE/ICHBI HUKE B KaYECTBE 3a/lav.

Emé HeckoJIbKO 3ama4

766. Kaxk Bbipasuthb sin(180° — o) u cos(180° — )
yepes sin a 1 cos a?
767. Ha xapTunke (B3STOi1 C caiiTa U3BECTHOI (pUp-

MBI JE€TCKUX I/IprLHeK) MpeajaracTcs CIT0CO0 OTBICKA-
HUA KaTE€Ta NPSAMOYTOJIbHOI'O TPEYT'OJIbHUKA, JICKAIIETO

per ?
:100

100m

100/45=2.2
222 x 35 <{1.1m)

N

100m
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sina  sina

g

g

MPOTUB yria B 35°, eciu Jipyroit kateT paseH 100 M.
YTo MMenn B BUAY aBTOPBI 3TOIl KAPTUHKU U MOYEMY
ux croco0 HeBepeH? (ITpaBuiibHbI OTBET 0KOJI0 70 M.)

768. lokaxkute, 4yTO JJIsl IPOU3BOJLHOIO OCTPOTO
yIJ1a BBIIOJHSETCS HEPABEHCTBO sin o 4 cos o < v/2.
JUist kakux o jocturaercst pasenctBo? (Hapucyiire
HAa KOOPJMHATHON TJIOCKOCTH OKPY>KHOCTb W TIPSIMYIO

x+y=v2)

769. NmeloTcs Tpu yria «, 3,1y, IpUYEM
a+ B+ =180°.

Jokaxwure, uto sina < sin 8 + sin-y. (Moxuo 3arm-
caTh HEPAaBEHCTBO TPEYTOJIbHUKA /U1l TPEYTOJIbHUKA C
yriamu «, B u y.)

770. PaccMOTpUM paBHOOEAPEHHBINA TPEYIOJIbHUK,
y KOTOPOTO YToJI TIPH BEPIIMHE PaBEH 2q, a OOKOBBIC
cropoHbl pasHbl 1. [lokaxkure, 4TO €10 OCHOBaHUE paB-
HO 2sin o, a BBICOTA paBHA COS (¢, TaK YTO ILIOLIA/Ib
TpeyroJbHMKa paBHa sin o - cos a. [lokaxwure, 4TO €ro
IJIOLIA/Ib TAKXKE PaBHA %sin(2a), TEM CaMbIM JIOKa3aB
¢opmyny curyca 080UHO20 yena:

sin 2a = 2sin o cos o.

771. Bbluuciiure 101011a/(b TPEYI'OJIbHUKA HA PUCYH-
Ke JIByMsI cnioco0amu (LIEJIMKOM M TI0 YacTsIM) U JIOKa-
KHUTE TAKUM 00pa3oM, 4TO

sin(a + )

t t = .
gatigf cos « - cos 3

Boieaure oTciona hopmyny cumyca cymmol:
sin(a + ) = sina cos B + cos asin .

772. KoopaMHATHYIO TIOCKOCTh TIOBEPHY.JIU BOKPYT
HavaJla KOOp/MHAT Ha yroJl o MPOTHB YacOBOI CTpesl-
ku. Kyna mocne sroro monasia touka (x,0)? [OtBert:
(xcos a, xsin «).]

773 (Ilpogoskenue). Kyma mocnie storo mnormasa
touka (0, y)? [OtBer: (—ysina,ycos a).]
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774 (Ilpopomxkenue). Kyna mocne sToro mnomana
Touka (x,y)?
[OtBeT: (xcosa — ysina, xsin o + y cos a).]

775 (Ilponospxenue). [IpuMeHUB NpeAbIAYIIYIO 3a-
nady K Touke (cos 3,sin ), moigyunte cHOBa POpMYITy
CHHYCa CyMMBI, a TaKXe hopmyny KOCUHYCa CYMMbl:

cos(a + f) = cosacos B — sin asin S.

776. Haiinunte cos2a, eciim cosa = a. [OTBeT:
2a% —1.]

777. Jlokaxure, 4TO IUIONIA/b BBITYKJIOTO YEThl-
PEXYTOJIbHIKA PaBHA MTOJIOBUHE MTPOM3BE/ICHUS €ro JTna-
TOHaJIell, YMHO)XEHHOTO Ha CHHYC YIJIa MEXY HUAMU.

778. okaxute meopemy IImonemes: npoussede-
Hue Ouaz2oHaneil 8NUCAHHO20 YemblPEXY20NbHUKA CO
cmoponamu a, b, c,d paeno cymme npoussedenuil
npomueononoxcHylx cmopor ac + bd. (Iliowas ye-
TBIPEXYTOJIbHAKA PaBHA MOJTYHNPOU3BEJCHUIO JMArOHa-
Jieil, yMHO)KEHHOMY Ha CHUHYC yIJIa <y MexJy HUMHU.
[TepeBepHEM TpEyroIbHUK €O CTOpPOHaMHU b, ¢ Ha Jpy-
T'YIO0 CTOPOHY (BMECTE C CETMEHTOM OKPY>KHOCTH, B KO-
TOphIit OH BnncaH). TojryunTcst 4eThIpEXYTroILHUK TOM
e IUIOWA/M, U 3Ty IJIOWA/b MOXXHO HAWTH Kak I10-
JIOBUHY OT acsiny + bd sin-y (mpoBepbTe, 4TO CHOBa
TOSIBJISIETCST TOT K€ YroJ 7y).)

LI

779. Tlokaxknure, YTO €C/IM OJIHA U3 JAMAroHaJei ve-
TBIPEXYTOJIbHUKA B TeopeMe [Itonemest sBisiercs nua-
METPOM, TO MBI [IOJIy4aeM B Ka4eCTBE YaCTHOI'O CJIyvasi
(hopMyJy CyMMBI CUHYCOB.

780. Ha koOopAMHATHO! IJIOCKOCTY HAPUCOBAHA OK-
PYXHOCTh equHMuHOrO pammyca x2 + y? = 1. Uepes
Touky A(—1,0) 3TOl OKPYXHOCTU HPOBEJEHA IIPsi-
Masi ¢ HakJoHOM k. Haiijure ypaBHeHue 5TOil mps-
MOi ¥ BTOPYIO TOUKY €€ NEPECEUEHUsI C OKPYKHOCTBIO.
(YpaBuenue mpsMoit y = k(x + 1); BTopast Touka me-
peceUeHust HaxoIUTCsl U3 YCJIOBUSI X+k(x+1D2=1;
9TO KBaJpaTHOE YPAaBHEHHE, Y KOTOPOro OIUH KOPEHb
paBeH —1, BTOpoil MOXXHO Haiitu no teopeme Buera
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u on pasen (1 — k2)/(1 + k?), modydaercs Touka
((1—k2)/(1+ k%), 2k/(1 + k2)).)

781 (Ilponosmkenue). Boisenute orciona popmyJisl,
BBIpaXKarolue cos 2 U sin 2o yepes tg a:

1—1g?a

cos2ae = ——————; = —.
1+1tg%a 1+1tg2a

782 (Ilponoskenue). [lokaxure, 4YTO €C/id YUCIIO
k pauuoHaJibHO, TO M BTOpasl TOUKA IIEPECEUCHUSI PsI-
MOI1 C OKpPY>KHOCTBIO MMeeT 00€ pallMOHAJIbHBIE KOOP-
muHaTel. Kak HaliTH ¢ MOMOIILIO ATOro HaOJIOACHUS
0ECKOHEYHO MHOI'O PAllMOHAJIbHBIX TOYEK HAa OKPY>KHO-
cTi (=TOoueK, 00€ KOOPAMHATBHI KOTOPbIX PallMOHAJIb-
Hbl)? [louemy Tak moJiydaTcst Bce PallMOHAJIBHBIE TOY-
K1 okpykHocTH? Kak CBsI3aHBI palMoOHaNbHBIE TOUKU
HAa OKPY>XHOCTHM C NMU(AropoBbIMU TPOMKaMU (IIPSIMO-
YIOJIbHBIMU TPEYTOJIbHUKAMU C 1IeJILIMU CTOPOHAMM)?

783. B ceMn3HauHBIX TaOIMAIAX TPUTOHOMETUYECKUX
(ynkimii npodeccopa XpeHoBa (0 KOTOPBIX Mbl [OBO-
pwm) 406 cTpaHmIl, a B ISATU3HAYHBIX — Bcero 103.
ITouemy Takas pasHMLA — [Ba JIMLIHUX 3HaKa (CeMb
BMECTO IISITH) YBEJIMUMBAIOT OOBEM TAaOJIUIL UyTh JIX HE
B ueTelpe pa3za? (TyT ecTb mpuuMHa, He CBS3aHHAs C
pa3sMepoM CTpaHUIl KHUTH, HIpU(pTa, HAOOPOM TalyJIu-
pyeMbIX (QYHKIMA U 1Ip.)
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IlocaecyioBue

HeJm HIKOJIbHOT'O KypCa reoMeTprun

[IkoJibHAS TEOMETPHUsT BOOOLIE BElb JAOBOJBHO CTPaHHAs. TpajMIIMOHHO
€BKJII/IOBA TEOMETPUSI CITY>KUJIa TSl (PHIToco(poB 00pas3lioM CTPOrocTH — HO
HEBO3MOXKHO CTPOTO U MOHSITHO M3JIOXWTh J0KA3aTEIbCTBA MPU3HAKOB PaBEH-
CTBAa TPEYTOJIBHUKOB. DJIEMEHTAPHYIO [€OMETPHUIO TPETOIAIOT MO BCEMY MUPY
YK€ HECKOJIBKO ThICSIY JIET — HO TPY/HO CKa3aTb, KOMY YX TaK BaKHO 3HATb,
YTO TPU OUCCEKTPHUCHI TPEYTOJIbHIKA TEPECEKAIOTCSI B OTHOM TOUKE.

3HamMeHUTHIH (ppaHIy3ckuit MaTeMaTUK JKaH [IbE10HHE C OOJIBLINM KapoM
U OCTPOYMMEM TMHMIIET B MPEIUCIOBUM K cBoeil kHure «JlumeitHast anrepa
U sneMeHTapHas reomerpusiy (M.: Hayka, 1972, pycckuit nepeson): «B sie-
MEHTAPHOI T€OMETPUH [B pe3yJIbTaTe Pa3BUTHS JJMHEHHON anreOpbl] OTKPbUICS
(...) ,KOPOJICBCKHMIi IyTh™: OTIPABJISASICH OT OYEHb MPOCTHIX AKCHOM (...) MOX-
HO TIpY TTOMOIIN TPUBHAJBHBIX BBIYMCIICHUI HEMOCPEICTBEHHO M B HECKOJIBKO
CTPOYEK MOJYYUTh BCE TO, JJISI YEro paHblle HYXKHO OBLIO BO3BOAMTH Jieca
WCKYCCTBEHHBIX M CJIOXHBIX CHCTEM TPEYTOJLHUKOB, YTOOBI BO UTO OB TO HU
CTaJIO CBECTU 3aJady K CBSILECHHBIM CJIy4asiM ,,paBEHCTBA® WJM ,,[10400Us“
TPEYroJIbHUKOB — K €JIMHCTBEHHOI OCHOBE BCEH TPAJAMLMOHHON TexHUKU EB-
KJIN/1a».

B Apyrux MecTax TOro e mpeauciioBus: «Baskuee Jiu (...) ISl KOHCTPYK-
TOpa 3HaTh, YTO BBICOTHI TPEYTOJIBHHMKA IMEPECEKAIOTCS B OJHON TOYKE, WIH
)K€ OBJIJICTh NPHUHIMIAMUA TEOPUM CONPOTHUBJCHUsI MarepuasioB? Konewno,
TPUTOHOMETPUYECKHE (DOPMYJIbI COBEPLICHHO HEOOXOAMMBI ISl NPE/ICTaBU-
TeJielt TpEx O4YeHb MOYTEHHBIX npodeccuit: (1) aist acTpoHOMOB; (2) s
Te0/Ie3UCTOB; (3) ISl cocTaBUTENEN YIeOHUKOB TPUTOHOMETPHUU». A TaKXKe:
«CrneaicTBUEM pa3BUTHUST MATEMATHKH SIBJISIETCSI TO, UTO Pe3yJIbTaThl, KOTOPbIE
TIEPBOOTKPBIBATENN TOJYYAIOT MOCJE TPYAHBIX PACCYXCHMI, 3a4acTyio de-
pe3 50-100 stet MOryT OBITH BBIBEACHBI HA HECKOJIBKUX CTPOYKax. (...) [lpu-
MepoM (...) SIBJISICTCSI M300PETCHNE aHAIM3A OECKOHEUHO Masibix. OHO Cpasy
CBEJIO pellleHre MpoOJIeM, Ha/l KOTOPBIMU OMJIMCH M30MIpEHHBIE yMBI EBTOKCA
n ApxuMena, K MOYTH aBTOMAaTHUECKUM BBIYMCJICHUSIMY.

[Togo0HBIMU COOOPaXKEHUSIMU PYKOBOJICTBOBAJICSI HE TOJIbKO [IbENIOHHE, U
He TOJIbKO BO PpaHIuK: IPIMEPHO T€ K€ MOTUBBI IIPUBEJIN K 3aMeHe «apudme-
THUYECKOT'O PEHICHNST TEKCTOBBIX 3a/1a4» M MTPOCTHIX APOOEii B MJIa IIIMX KJIaccax
HA «YPABHEHUSI C UKCAMU» 1 KAJIbKYJISITOPBI, 4 TAKXKE K BBE/ICHUIO B HIKOJIBHYIO
MIPOTPAMMY «JIEMEHTOB MaTEMAaTUYECKOTO aHAJH3a».

K coxanenmio, 3T pedopmbl (Tenepb, BUAUMO, ITO YK€ BCEM CTaJlo sC-
HO) OKa3aJUCh OTKPOBEHHO HEyJauHbIMM, HECMOTPSI Ha ydYacTHe B HHX BbI-
Jatomuxcst MateMatukoB. CkaxkeM, y4eOHMK reomerpuu ¢ ydactueM Kosimo-
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roposa! (kak, Brpouem, M mocaemyloumii yueGruk [loropenosa?), kak mo-
Kas3ala MPaKTHKa, OKa3aJicsl SIBHO MEHee yJayHbIM, YeM CTApHHHBIA YUeOHUK
KucenéBa® — He MMEBIIErO HUKAKMX MATEMATUYECKUX JOCTIKeHMid. Kak mue
KaXKeTcsl, TIPUHINIHMAJIbHAS OlIMOKa OblIa B CJIEAYIOMIEM: IIeJTb Kypca MaTeMa-
THKM HE B COOOIICHNN 3apaHee OMpeaesEHHOr0 Habopa CBEACHWH JIOTMYECKN
kparuaiinmm 1yTém?*, a B IpaKTUKE pelleHUsl 3a/[@4 U 110JyYEHHUs Y/I0BOJIb-
cTBuUst OT TOro. [Ipobexky B mapke Ha Ypokax (pU3KyJIBTYpBI BOBCE He Tepsi-
10T CMBICJIa OT TOTO, YTO BJOJIb HETO MPOJIOKIIM aBTOOYCHBIM MapuipyT. 1
KaK OBl HU OBbITM OrpaHMYEHB! (TIOATOTOBKOM, IIPUPOJHBIMU CKJIOHHOCTSIMU U
Tp.) BOSMOXXHOCTH IIKOJBHUKA K CAMOCTOSITEJILHOMY JBIDKCHHIO, OT 3aMEHBI
ero Moe3/kamu B aBrofyce-Kcipecce Oy/IeT TOJIbKO Bpejl.

3ajayHUK U y4eOHUK

Ecim ncxoanThb U3 CKa3aHHOTO BBILIE, TO CAMOE IJIABHOE B IIKOJILHOM Kyp-
ce reoMeTpuy — MPaKTUKa pelleHus 3a/ad. BelyunBaHue TeopeM M [j0Ka3a-
TEJILCTB €CaMoO IO ce0e OECCMBICJIEHHO, €C/IM He pewaTh 3aad. C apyroit cro-
POHBI, OOJIbIIASI YACTh TEOPETUUECKOIO MATEPUAJIA MOKET ObITh Pa3BEPHYTA B
TOCJIE/I0BATENBHOCTE 327124,

B ommune oT cuTyanmy ¢ y4yeOHUKAaMHU, B IOCJIEIHHE JECSTHJICTHS TO-
SIBUJIOCh MHOT'O XOPOLIMX 3aJa9HHKOB I10 T€OMETPHH (B YACTHOCTH, 33Ja4YHUKU

TAH. Kousmoropos, A.®. Cemenosuy, P.C. Uepkacos. Teomerpusi. YueOHoe mocodue asst 6-8
kiaccoB. M.: Ilpocserienue, 1980.

2 A.B. TToropesios. TeomeTpusi: YueGHoe mocobue s 6-10 K1accos cpeHux mkost. M.: TTpo-
cBelenue, 1985.

3 AT Kucesié. DneMenTapHasi reoMeTpust. JIisi CpeIHMX yueOHbIX 3aBefeHmit. M.: Turnorpa-
¢ua Psabynmnckoro, 1914.

4Kak /10 cUX TIOp CYMTAIOT YMHOBHHKU OT 0GPA30BaHHS, OOBSBIMIONIME KOHKYPC YUEOHUKOB
TI0 3apaHee COCTABJIEHHOM TPOTrpaMMe.

5B npunuune, p€aoHue 310 noHumas. B rom xe npeauciioBun oH mvier: «CorjiaceH, cka-
JKETE BBI, MyCTh TEOPEMBI, KOTOPHIM Y4YaT IKOJIbHUKOB, MPEIHASHAYEHD 71T TOTO, YTOOBI B J1aJTb-
HelleM OBITh 3a0BITHIMU; OHAKO, YHPAXHSIACH HA DTUX MCKYCCTBEHHBIX MPUMEpAX, OHU MO3Ha-
KOMSITCSI C METOZIaMH MCCJIEIOBAHNMI 1 TIPHOOPETYT HABBIKM MBIILUIEHNS, KOTOPBIE B JIajIbHEHLIEM
OKaXyT UM 0OJIbLIYIO TIoMOILbY. Ho nasibllie OH CTpaHHBIM 00pa3oM OTBeYaeT Ha 3T0: «CKka3aHHOe,
HECOMHEHHO, ObLJIO IPABUJIbHBIM B BII0XY, IPEIIECTBYIOLTYIO JIeKapTy, HO OHO yCTapesio yXKe AJIs
coBpeMeHHHKOB HbloToHa. [leficTBUTENbHO, CJIEICTBAEM Pa3BUTHS MaTEMATHKM SBJISIETCS TO, U4TO
Pe3yJIbTaThl, KOTOPbIE MEPBOOTKPLIBATE/IN TIOJIyYalOT, CJIEYs! 110 M3BUJICTHIM U MHOIIA TEMHBIM
MyTsIM, 3a4acTyio yepes 50—100 sieT MOryT ObITh BbIBEJEHBI Ha HECKOJIBKMX CTPOUYKaX» (Mbl yKe
TIPUBOJIU/IV KOHEIL 3TOM LUTaTh). He oueHb MOHATHO, KaK 3TOT BBIBOJ «HA HECKOJIBKIX CTPOUKAX»
MOXET 3aMEHNTh NMPHOOPETEHNE HABBIKOB MBIULJIEHHs (IyCTh HA MCKYCCTBEHHBIX IPUMEPAX).

6Tax mpoucxouT, HanpuMep, Ha ypokax P.K. Top/wmHa B MOCKOBCKo# 1kos1e No 57 — TIKOJTb-
HMKaM Pa3JaloTCsl JIMCTKU C 3a7a4aMy, KOTOPbIE OHM PELIaloT Ha yPOKaxX U I0Ma, a y4eOHMK OT-
KPBIBAIOT Pa3Be YTO TIPW MOATOTOBKE K DK3aMeHy B caMoM kosile. Hazmo ydects, Brpouem, 4To
9TO IUKOJIA C yIJTyOJIEHHBIM M3y4YEHUEM MATEMATHKKM M COOTBETCTBYIOIMM YPOBHEM LIKOJIbHUKOB.
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Topamna, Tpacosopa, [lapbirunal). B HMX cOGpaHO MHOXKECTBO MHTEPECHBIX
U TPYJAHBIX 33aJa4 — U 3TO JOCTOMHCTBO OOOpaYMBAETCS HEJOCTATKOM, €c-
JI1 peub UIET O U3y4YEeHHMU 0a30BbIX NOHSTHI M METOJOB Kypca I'€OMETpHH,
KOI/Ia BaKHBI IIPEX/IE BCErO MPOCTble (HO pa3’HOOOpasHble, HE CBOMASIIUECS K
HOBTOPEHUIO 110 00paslly) 3a/1a4u.

LleJib 3TOr0 COOpHMKA COCTOUT B TOM, YTOOBI HOIBITATHCS COOPATh TAKUE
(mpocTble, HO pa3HOOOpPA3HBIE) 33/1aUM U PACIIOJIOKUTH MX B TaKOM IOpSIIKE,
YTOObI OHU MOTIJIM CJIY>KUTb OCHOBOi [IJISI IIOCTENIEHHOT'O U3YYeHUs IJIaHUMe-
Tpuu. COOPHUK, KOHEUHO, HE MOXET ObITh 3aMEHOil yuyeOHMKa (Takas 3ajJa-
4ya TpeOoBajla Obl KAK MMHMMYM MHOI'OJIETHETO OIIbITa IIPENOJABAHUSL C €ro
HOMOILBIO U COOTBETCTBEHHOM KOPPEKLMM), HO C/EJIaHA IIONBITKA BKJIIOYUTDH
6a30BBIil TEOPETHMUYECKUI MaTepHrall B MOCJEJOBATEIBLHOCTh €CTECTBEHHO pa3-
BuBatolMxcs 3a1a4. Hekoropast 1oJist 6osiee CJIOXKHBIX 3a/1a4 TOXE BKJIIOUEHA,
YTOOBI W JIy4llle NMOATOTOBJICHHBIM LIKOJIbBHUKAM (U IIpENnojaBaTelisiM) ObLIO
HMHTEPECHO. 3a/1au NPEABAPSIOT KPAaTKHUE IOSICHEHUS, PACCYATAHHBIE HA TO,
YTO HIKOJBbHUKM OTYACTU 3HAKOMBI C HOHSTHSIMM M TEPMUHOJIOTUEN (13 00b-
SICHEHUI1 yuuTens, y4eOHUKOB U TIp.).

Ilpu otbope 3ajgau s cTapaljicsi B NEPBYIO odyepelb BKJIIOYUTH 3a/a4d C
HMHTEPECHBIMU U JIETKO 3alIOMMHAIOIMMCSI YCJIOBUSIMA U PELICHUSMM, A TaK-
JKE 3a/1auM, CBSI3bIBAIOLINE I'€OMETPHIO C OKPY’KaloLIeH 1efiCTBUTEILHOCTBIO (B
TOM UYKCJIE U HE OYEHb (POPMAJILHO TIOCTaBJICHHbIE). KOHEuHO, B TpaKkTHYecKoM
HPEIOJABAHUN [0 TEXHOJIOIMYECKUM [TPUYMHAM HEOOXOAMMBI U HOX0XKUE (0/1-
HOTUIIHBIE) 3a/1a4M, a TAKXE 3aUacTyl0 CKy4YHbIE 3a/1audl HA BBIUMCJIICHUE —
MIPOCTO MOTOMY, UTO WX JIerye NpoBepsiTh (10 OTBeTy). B cOOpHUKe Takux
COBCEM MaJIo, U TYT, BUJMMO, HaJI0 0OpallaThCcsl K JIPYTUM 3aJa4HUKAM.

MaremaTuyeckas CTpPOrocTb

Kax mue KaXXETCs, FEOMETPUUYECCKUE JTOKA3ATEJIbCTBA TOJKHBI (HO KpaﬁHeﬁ
MeEpe BHa‘{aIIC) BOCIIPUHUMATBLCS KaK yﬁeﬂI/ITGHLHbIC paccyxK/JicHus o CBOMCTBax
PCaJIbHBIX MPEAMETOB — BbIPE3aHHbIX U3 6yMaFI/I TPEYTOJIbHUKOB, U3MEPCH-
HbIX JIMHEHKON OTPE3KOB U T.II. HOBTOMy, CKa>XE€M, «/J10Ka3aTCJIbCTBO» IIpU-
3HaKa PaBCHCTBA TPCYI'OJIbHUKOB, OCHOBAHHOC Ha IMPHUKJIAALIBAHUN OAHOIO K
APYTOMY WJIA Ha NEPEBOPAUYUBAHUN TPEYTOJIbHUKA, XOTS U MOXET pacCMaTpu-
BaTbCs KaK J10OKa3aTCJIbCTBO C OOJIBLION HATSIKKOM (B y‘{CGHI/IKe HOFOpeHOBa
€CTb aKCHMOMa O BO3MOXXHOCTHU OTKJIAJAbIBaHUS TPEYTOJIbHUKA, PABHOI'O JAHHO-
My, 1O JIaHHYIO CTOPOHY OT JaHHOI'O qua), TEM HE MCHEC BIIOJIHE YMECTHO.

1p. K. T opauH. [Tnanumerpusi. 3apaunuk. 7-9 kiacceel. M.: MIITHMO, 2006; B. B. IIpacoJios.
3agaun no miuaHumerpun. M.: Hayka, 1986, MIIHMO, 2006; 1. ®. [llapbirud. 3agaun no reo-
merpuu. Ilianumerpusi. M.: Hayka, 1982.
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C nipyroit CTOpPOHBI, B TeX CIydastX, KOTJla pacCcy’kJAeHuEe UMeEET SICHYIO JIOTH-
YECKYIO CTPYKTYpY, €€ ciefyeT MoTIEPKUBATD.

Bosiee nnm MeHee pasymHasi IpaHuUIA, 10-MOEMY, TIPOXOIUT TaK: €CJIM MbI
YTBEPXK/Ja€M, UYTO KaKHE-TO OTPE3KH PaBHbI, ITO JAOKA3bIBaTh HA/IO, & BOT 000-
CHOBBIBATh, YTO KAKNE-TO MPSIMbIE ACHCTBUTEIHLHO MEPECEKYTCS VI YTO TOYKA
JICHCTBUTEJILHO TOMAJIET 10 JJAHHYIO CTOPOHY OT IPsIMOii — HEe HaJo (pa3Be
YTO 3TO MOXKHO CJIeJIaTh OCOOEHHO KPacuBoO U yOeauTepHo). Takum obpasoM,
BCS1 YaCTh PACCy>KACHMI, CBSI3aHHAS C KAKCHOMaMU MOPsIIKa» (B TEPMUHOJIOTUH
«OcHoBanuit reomeTpum» [unn6epral) Gostee nim MeHee TOHOCTHIO IPOMA/Ia-
er. Kak MHe KaxeTcs, Takasl [PaHULIA MEX/y TEM, YTO HNPHUHSATO /I0Ka3bIBaTh,
U TEM, YTO J0Ka3blBaTh HE MPUHSITO, JOCTATOYHO XOPOIIO BOCIPUHUMAETCS
IIKOJIbHUKaMK (M JIMIIb B KOHIIE Kypca, yXe MMesl HEKOTOpYIo MaTeMaTHhye-
CKYIO KYJbTYpY, JIydlllie U3 HAX MOTYT OCO3HATh MMEBIIME MECTO MPOOEJIbI
apryMeHTalluu) .

O6 u3MepeHnt OTpe3KoB U yriios: EBkiua® u crapunHble yueOHukn (Aja-
map®, oruactu Kucesiés) y/edsior 51omMy GoJIblloe BHUMAHUE, & COBPEMEHHbIE
C CaMoro HavaJsa IMpeArNoaraioT, 4To JUTMHA OTPEe3Ka M BEJIMUMHA YIiia sSBJIS-
10TCSI YicIaMy (YTO OBl 9TO HM 3HAYMIIO) M OOJIAJaI0T HYXKHBIMU CBOMCTBAMH.
Bunnmo, BTOpoe Gosee MPakTUYHO, U HA/IO TaK U AETaTh.

B kadectBe de facto akcMOM CTOMT HCIIOJIB30BATh YTBEPXK/ICHUsI, KOTOPbIE
Yalle BCEro HyHbI MPY PENICHUN 32/1a4: TIPU3HAKKM PABEHCTRA TPEYTOJILHIKOB,
KpUTEpUIl MapaJICTLHOCTH NPSIMBIX (PaBEHCTBO YIJIOB IIPU CEKYILEH), coxpa-
HEHWe OTHOIIEHWI OTPE3KOB TPH MapaJijileJIbHOM MPOEKTHPOBAHMH (JIOKa3aB
JUTSI CITydast COM3MEPUMBIX OTPE3KOB, MOXKHO TTOJIb30BATHCS OOIIMM YTBEPK/ie-
HHEeM), (popMyJTy JIJTSI TJTONIAIM TIPSIMOYTOJIbHIKA (CM. COOTBETCTBYIOIIE Pa3-
Jetipl). O0Cyx/ieHne IpodJIEM «CTPOroroy A0Ka3aTeNbCTBA STUX (PaKTOB SIBHO
BBIXO/IMT 32 PaMKM 0a30BOro Kypca reomerpuu. (Cm. Gpomnopy asropa, e
PacCMOTpPEHBI HEKOTOPBIE U3 HHX.)

Kak Bo3HMKJIa 3Ta KHUra

OTH 32/1aud B OCHOBHOM ObLIIM coOpaHbl B cepeide 1990-x rojioB, kornia
s esqul K W M. Tesibanay juUist coBMECTHOR paboOThl HaJ, 3aJJaHUSIMU Opra-
HU30BAHHOI UM 3204YHOI MaTeMaruyeckoii 1ikosibl pu Rutgers University, a
TakKe Hajl KHWKKOI [JIs NIKOJBHUKOB Mo anrebpe’. B wactHocTH, Moj Ha-

T Tuns6epr. OcuoBaust reomerpim. M.: OTU3, 1948.

2Havaa EBkimma. Kanrm I-VI. M. —J1.: TTTHU, 1948.

33K. Anamap. DnementapHas reometpus. YacTs mepas. Tlianumerpust. M.: Yunearus, 1948.

4A. Illenp. O «MATEMATHYECKOI CTPOrOCTI» ¥ LIKOJBHOM Kypce MaTematiku. M.: MIIHMO,
2011.

SU.M. Tesibansn, A. llenp. Anredpa. M.: MLIHMO, 2009.
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omoaenueM M. M. s coCTaBJIsUT CHMCOK 3a/1ad MO TUIAHUMETPUM — HO TaK U
He ycCIlesl TOTAa 3aKOHUUTh, U 3TOT TEKCT MPEJICTABIIsIeT CoDO0M MPOMEXKYTOU-
Hy10 pabouylo BEPCUIO, BIIOCJIEACTBUU JIONOJIHEHHYIO (M 32 OLIMOKUA B KOTOPO#
M. M. Hukak He OTBETCTBEH).

MHe xouercst Ha/lesIThCsl, UTO ujeu U 3ameuanust M. M. no nosoay 3tux
3a7a4 (1 BOOOLIE IO MOBO/Y NPENOJaBAHMsI MATEMATUKM) B JOCTATOYHON CTe-
TIEHU TIPOSIBUIINACH B TOJIy4MBLIEMCS COOPHUKE.

Kak cooommna mue T. AnekceeBckasl, ceifuac TOTOBUTCS K m3JaHmio (Ha
AQHIJIMICKOM SI3bIKE) KHMTA JJISl HIKOJIbHUKOB 10 T€OMETPUHU, HAIMCAaHHAS €10
coBmecTHO ¢ 1. M.

IMosnb3ytock cityyaem mo0IaroJapuTh CBOUX yuMTeseit (B 4aCTHOCTH, Teo-
METpHUHU) U KOJUIET, pasroBOPBI U COBETHI KOTOPBIX (110 MOBOAY 3TOro COOpPHHU-
Ka, MpenojiaBaHusi TeOMETPUU U BOOOIIE) OKa3aJId Ha MEHs OOJIbIIOE BJIMSIHUE,
B ToM umciie I'. A. UyBaxuny, T. M. Beaukanosy, b.Il. [eiinmana, P. K. Top-
quHa, C. B. MapkesioBa, B. B. [IpacoJioBa, B. M. Canoxuukona, U. ®@. [lapel-
ruHa. DTa KHUra Tak Obl M HE MOSIBUWIIACH, ecu Obl He 1. P. lospaureiin, ko-
TOPBIl MPOUEST MpeBAPUTENbHBIIM BAPUAHT TEKCTA, YKa3aB HA Pa3HbIE OMIMOKU
(HBIHE UCTIpaBJIEHHBIE) U YOEUJI JTOBECTU JEJIO 10 KOHIA.

Bnaropapio takxke Osbry larapkuny u Jmutpus [lepOakoBa, U3roToBUB-
mmx METAPOST-niporpaMmbl JUIst OOJIbLIEH YaCTU PUCYHKOB (OCTaJIbHBIE SI CJie-
JIaJ caM), a TaKXe BCEX UMTaTesiel MPeIBaApUTEILHOTO BAPUAHTA, YKA3aBIINX
Ha HeJo4eThl KHuru. Tarhsina KopoOkoBa OOHApy’KMiIa MHOXECTBO OIIMOOK
U OIIeYaTOK, HE 3aMeYeHHBbIX MHOI0, a Buktop lllyBanoB mx ucnpaBui (Uau
BeJIeJI UCIIPABUTh), 4 TAKXKE YCOBEPIIEHCTBOBAJ BEPCTKY U pa3MEIllEHUE Kap-
THHOK. Bosbinoe cracu6o!

Aunekcanop Ilens

shen@landau.ac.ru, shen@mccme.ru, sasha.shen@gmail.com.

Mocksa, Mounesnbe, mapt 2013 roaa.
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