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513 (075)
T 35

OT U3JATEJILCTBA

Tpeanaraemoe nocoGHe COLEPKHT MaTepHas, COOTBETCTBY-
romu#t nporpamme, aas VI knacca no remam: «CeoficTa GHCCek-
TPHCH BHYTPeHHero yriaa TpeyrosneHukas H «[IponopunoransHee
OTpe3Kn B NIPSIMOYTOJILHOM TPEYTOJILHHKE H Kpyres», a AJs
Kjacca no TeMe ¢llocnefosaTenbHOCTH». DTOT MaTepyan B3AT
u3 yge6unka A, Il. Kucenésa «leomerpus», u. 1, Yamearus,
1962 r., a ynpaxHenuss — u3 sagaunnka H. A, Pu6Gkuua «C6op-
HUK 3afay no reomerpuns, 4. I, «[Ipocsewenner, 1964 r.

Cozepaune naparpadoB B3ATO H3 YKaSaHHBIX BHIUlE KHHAT
Ges pgMeHeHHH, 3a HCKJIOUEHHEM CelYIOMHNX: CCHIIKH Ha npel-
JIOXEeHNs NpeAbIVIIHX naparpadgoB yue6Hmka sameHeHH ¢op-
MYJHPOBKOH COOTBeTCTBYIOWHX Npejpnoxennii, § 237 samenén
HoBLIM (§ 21), B § 33 (269) sueceHo yTouHeHHe.

B uensx BO3MOKHOrO HCNOAL30BAaHHA MNOJHHIX H3LAHHH
yue6uuka A. 1. Kucenésa m sagaunuka H. A, Pui6kuHa B Ha-
CTOAIEM NOCOGHH BBeNeH3 JBOHHAm HyMepauus naparpagos
yuebHuka H HOMepoB 3ajauy u3 § 8 sanaunuka. B cxoBkax yka-
8aHa CTapas HyMepauusa.

Hannoe nocobue nogrorosseno K usnaunno K. I1.C u k o p-
CKHM.



BOCHhMOH KJIACC

CBOWICTBO BUCCEKTPHUCbHI BHVTPEHHE[‘O YIJIA
4 TPEYT'GJIbHUKA

1. (186.) Teopemal. Buccexmpuca (BD, uepr. 1) a06020
yena mpeyzoavruxa (ABC) deanm nporii60noA0MiCcHy0 cmo-
pory na uwacmu (AD u CD), rponopyuonarsvuse npuresxca-
wWum CHioPORAM MPEY2ONLHUKA.

Tpe6yetca nokasate, uto ecnu £ ABD = /£ DBC, to AD : DC =
= AB: BC. ‘

[TIposeném CE || BD po nepeceuenust B Touke E ¢ mpomonkenuneM
croponbl AB. Torpa, cornacHo TeopeMe O NPONOPLUHUOHAIBHOCTH OTpe3-
KOB, 06pasyioMUXCA Ha NPAMBIX, NepeceyéHHHX HECKOAbKUMH Mapal-
JIe/IbHBIMH TP AMBIME, GylleM UMeTb NpPONOPLHUIO:

AD :DC = AB : BE.

Yto6e! OT 3T0# NPONOP LMK NepeiTH K TOl, KOTOP yio TpebyeTcs HoKa-
3aTh, OCTaTOYHO OGHApyXuTh, uto BE = BC, 1. e. ut0 A BCE pastio
Genpennbii. B sToM Tpeyrosb-
nuke £ E = /£ ABD (gak yrainl £
COOTBETCTBEHHbie NPH NapalJieb-
HEIX  npsaMeix) W4 £ BCE =
= /Z DBC (xax yrabi HaKpecT Je-
XKalllge NpH TeX Ke Mapaniaenb-
HEIX DpPSIMBIX).

Ho £ ABD = /DBC no

yeJ10BHI0; 3HaunT, £ E = / BCE, A /
a TnoToMy pasdbl H  CTOPOHR! : D c
BE u BC, nexaumue NPOTHB Das-
Heix yrjioB. Tenmepb, 3aMeHHB
B HanucaHHo# Beie nporopuxu SE ma BC, noayusm Ty npomnop-
K0, KOTOPYto TpebyeTcs JOKa3aTh.

Uncnennsit npumep. [Iycts AB = 10; BC=Tu AC=
= 6. Toraa, o603uauuB AD 6yKBOH ¥, MOMEM HAMKCaTh [POMOPLHUIO:

x:(6—x)=10:7,

Yepr. 1

! B cxo6Kax 3gech M Rajblie YKa3aHel HOMepa Naparpados MO KHHrE
A. T1. Knucenépa «TeomeTpusr. YueSuuk aas 6—9 knaccon cemmieTned u cpepned
wIKoJbl, gacth [, Yunearus, 1962,
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orcioa naliném:

7x = 60 — 10x; 7x & 10x = 60; 17x = 60;
60 9
X=—=3—.
17 17

CnenoBaTenbHoO,

DC=6—-x=6—3 > =22
17 17

3apaun u3 § 8.

N 1. (17 ) BD — Ouccextpiica yrna B TpPeYroJbHHKe
C:&":;;c"uﬁg" ABC. TpeGyercs onpenennTs:
TpeyromLhke, 1) otpeskn AD u DC, ecnn AB = 10 m, BC =
15mu AC = 20 n;

2) cToponry BC eciu AD :DC =8:5u AB = 16 »;

3) cropony AC, ecnu AB:BC=2:7uDC — AD =1 x.

2. (18.) ¥Yron TpeyrosbHHUKa, 3aKJMIOUEHHH MeXJy CTOPOHAMH B
9emn 6 e, pasgendn nonosnaM, OJUH U3 OTPE3KOB TPEThEH CTOPOHLI OKa-
sajics PaBHLIM OAHON U3 AaHHBIX cTopox. ONpejentTsh TPEThIO CTOPOHY.

3. (20.) B tpeyronbunk ABC Bnucan poMm6 ADEF Tak, uto Bepmmy-
Bl D, E u F nexar coorBerctBenHo Ha cropoHaxAB, BCn AC. On-
pelxe.gmb orpesku BE u EC, ecit AB = 14 ¢cn, BC =12 ¢ u AC =
= 10 cm.

4. (21.) Cropoxbl TpeyroibuauKa paeusl 51 cu, 85 cu u 104 cu. Ilpo-
BeJilecHa OKPYXKHOCTb, KOTOpas KacaeTcsi o0eMX MeHbUIHNX CTOPOH, a
LleHTp MMeeT Ha Gosblueil cTopone. Ha Kakue uactn 66abinas cTOpoHa
JeTUTCS UEHTPOM?

5. (22.) B paBHOGenpenHoM TpeyroJbHuKe BhicoTa paBHa 20 c#,
a OCHOBaHHMe OTHOCMTCH K GoxoBofi cropone, kax 4 :3. Onpenennts
pajuyc BIHCAHHOTO Kpyra.

6. (23.) B paBroGeapenHOM TpeYroNbHUKE IEHTP BNIHCAHHOTO KPYra
JI€NUT BHICOTY B OTHOWeHHH 12 : B, a GoKoBag cTopona pasHa 60 cm.
OnpenennTs OCHOBaHMe.

7. (24.) B paByoGenpeHHOM TpeyroibHHKe pajHyc BIHCAHHOTO

Kpyra COCTaBJlﬂeT%- BLICOTHl, a TIEPHUMETP 3TOr0 TPEYroJbHHKA paBed

b6 cm. OnpepenuTs €ro CTOPOHHI,

8. (25.) Xopna AB = 15 u, xopaa AC = 21 »n u xopaa BC =
= 24 m. Touka D — cepeauna ayru CB. Ha kakne wactu BE n EC
Aeantcsi xopaa BC npsimoit  AED?

! B cko6xax B 5ToM naparpade yralans nomepa 3anau u3 kanuru H. Pu6ry-
pa «CO6opHEK 3213y no reomerprn Inna 6—9 Kjaccop cpenHell WKoJub, vacTsy 1,
Inaunmerpud, «IIpoceemennes, 1964. B oreerax K sazavuaM yK43gHm HoMepa
TOJIbKO NO 93KaVHHKY. :
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9. (26.) B tpeyronvuure ABC nanul croponsl a, b u ¢. BD —
6uccextpuca yria B; O — Touka nepeceuenns BD u GuccekTpucli
yraa C. TpeGyercs onpenennts oTHowenue 0D : OB.

"10. (27.) B tpeyronbuuke ABC cropoda AB = 15 ecm u AC =

= 10 cm; AD — GpccexkTpuca yraa A; u3 touku D npoBelleHa npaMas,
nmapaanenbnas AB, no nepecevenus ¢ AC B Touke E. Omnpenenutb
AE, EC w DE.

(28.) B pasnoGenpennom tpeyrodasinke ABC cropona AC =

= b, cropona BA = BC=a; ANu CM — 6nccex1‘pucm yraoB A

u C. Onpepenuts aauny MN.

METPHYECKHME COOTHOU]EHI/!SI MEXAY 3NEMEHTAMH
NPAMOYIOJIbHOIO TPEYT OJibHUKA.

2. (188.) Teopema. B npamoyzoarsnom mpeyorbHUKE
nepneHourKyYARP, ORYULeHHHUL U3 BepUluHbL. RPAMC20 YeAG
H@ ZUROMEHY3y, ecHib CPpeOHsIsT NPONOPUNLOHARbHAR 8esu-
YOHA MeHCOY OMPe3Kamu, HA KOMopsie 0CHOBARLE NePEN-
duryanpa OJeaum 2unomeny3y, @ HKAUCObLL Kamem ecinb
CPEOHASL RPOROPUNOHALDHASL MeHCOY 2unomeny30# B npu-
AEHCAUWUM K INOMY Karemy OMmpe3Kom 2unOmeny3sl.

IMycts AD (4epT. 2) ecTh NepNEeHANKYJIAp, ONYIIEHHBIH H3 BEPIIMHD
npaMoro yraa A Ha runorenysy BC.:TpefyeTcst LokasaTh cleayomme
TPH TIPOMOPUHHU:

9 —=15 3 =2

l) B_[') = T :
DC AB  BD' AC DC
[epByio nporlopumo Mbl JOKaXKeM U3 Nofobus TpeyroasHnkos ABD
n ADC. 31 TpeyroJibHUKH NoAo6HEl, TOTOMY 4TO
Ll =44mn £L2=/3
KaK OCTPhie YIVIEl C COOTBETCTBEHHO NMepneHAMKYJSPHLIMH CTOpOHaMy.
Boapmém B A ABD Te CTOPOHE! BD un AD, xoropbie COCTaBAAIOT Nep-
BOE OTHOWIEHHE JOKA3LIBAEMOi NPONOPUMH; CXOACTBEHHBIMH CTOPOHAMY
B A ADC 6yayr AD u DC?, nosromy
BD : AD = AD : DC.

Bropyio nponopuuto mokameMm M3 nogobus tpeyronbHnkos ABC
n ABD. B1i TpeyroJbHUKHE NOJOGHB!, MIOTOMY YTO OHY NP IMOYTOJbHbE

AD, BC AB BC AC

1 Y1o6r 6eaomnbouHO OnpeneuTb, KaKHe CTOPOHB B3ATHLIX TPEYTOJbHHKOB
CXONCTBEHHH MeX1Yy Co6oH, Nose3Ho AepPKaTbCAd TAaKOTO DYTRH:

1) yxasaTb Yrabl, NPOTHB KOTOPHIX JI€XKAT B3AThie CTOPOHR OLHOTO TPEYTOJihe
HMKa;

2) nafiTP paBHHE MM YLkl B JPYTOM TPEYroJbHBKe,

3) B3S8Tb NpPOTHBOJENKAUIHE HM CTODOHHI.

Hanpumep, ana tpeyroaprnkor ABD n ADC paccyxliaeM TaK: B TPEYrojibs
suxe ABD cropous BD u AD nexar npotus yraos / v 3; B Tpeyroavunke ADGC
5THM yrjam paBeb 4 W 2, NPOTHE HHX jaexar croposni AD uw DC. 3nayur, cro-
porn AD n DC cxoacTBeHEM co ctoporamu BD n AD,



‘B ocTphift yroa B y nux obuwtt, B A ABC Bo3bM&M Te croponsl BC u
AB, xotophie COCTAaBSIOT NEPBOE OTHOIIGHHE AOKA3BIBAEMOH NpPOMOp-
IHH; CXOACTBEHHBIMH CTOpoHamMu B A ABD 6ynyt AB v BD; nostomy

BC:AB = AB : BD.

TpeTpio mponopuHio AoKaxeM H3 NogoSust Tpeyrojbhukos ABC
# ADC. D11 TPeYroJbHUKH NOJOGHBI, TOTOMY YTO OHM 06a IPAMOYTo/Ib-

A

n
Yepr. 2 Uept. 3

Hble U uMeloT o6muii octpalit yron C. B A ABC Bo3bMé&M cTopoHs BC
u AC; cxonctsennbiMu ctopoHamu B A ADC 6yayt AC u DC; nostomy

BC: AC= AC:DC.

3. (189.) CneanctBue. [Tyctb A (uepT. 3) ecTb Npou3BOJIbLHAS
TOUKA OKPYXKHOCTH, onucanHoii na Auamerpe BC. CoelMHUB KOHIbI
IuaMeTpa C 3Tofi TOYKOH, MBI TOJIyuuM npsiMoyroabHsiit A ABC, y xo-
TOPOro rUNOTEHY3a €CTh AUaMETP, a KATETH CYTh XOpAbl (IO CBOHCTBY
BIIHCAHHOTO yrJjla, onuparomerocst Ha Auametp). [IpuMeHsia fokasannyio
BBIILIE TEOPEMY K 3TOMY TPEYTOJBHHKY, NMPUXOAUM K CIeAyIoIeMy 3aK-
JIFOYEHHIO:

Ilepnenduryanp, onyuwjernol ua Kaxot-aubo mMouKy OKpyicHocmuU
Ha Ouamemp, ecmo cPeOHA NPONOPYUOHANLHAR BEAULURA MeXCDY OMpes-
KaMi, HQ KOMopsie OCHOBAHUe nephenOukyanpa Oeaurn duamemp, a xXop-
da, coeQuHAawwan smy MouKy ¢ KOHYOM OuaMempa, ecms CPeOHAs npo-
NOPYUORALRAR MeHOy OuaMempom U NPUAEKHAUUM K XOpOe ompes-
Kom Ouamempa.

4. (190.) 3anavya. [locmpoums ompesox, cpedHuii nponopuo-
HarvHoul MexcOy 0s8yms ompeskamu a u b.

3anauy 3Ty MOMKHO PelIUTb ABOSAKUM MYTEM:

1) Ha npoussossHol npsaMoii (uepT. 4) oTk/IajbBaeM oTpe3ku AB =
=a u BC = b; Ha AC, KaK Ha ZuaMeTpe, OIHCLIBAEM IOJYOKD Y-
HOCTb; U3 B BoccTaBasieM 10 nepeceyeHUsi C OKPYIKHOCTHIO REpTEeHH<
KyJasip BD. DroT nepneHauKy/asp H eCTh HCKOMasi CpefHss IPOIopLHMO-
HanbHas mexkay AB u BC.

2) Ha npousBoabHO# npsAMofi (4epT.. b) OTKJIaAbBaeM OT TOUKH A
orpeskH a 1 b. Ha GonblueM U3 sTHX OTPe3KOB ONMCHLIBAEM TOJTYOKD VK-
HocThb. [IpoBens U3 KoHLA MeHbIIero OTpe3ka NeprneHAnKyasap Kk AB a0
repeceueHU s ero ¢ OKpyKHOCTbIo B Touke D, coenunsiem A ¢ D. Xopaa
AD ecTb cpepHsis NPONOpLUHOHANBHANA MeXAy @ u b,
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5. (191.) Teopema Mudaropa. Hoxasauunie BLIIE TeopeMsl M0O3-
BOJISIOT OOHADPYKUTb 3aMeyarTe/bHOE COOTHOLIEHHE MEXKAY CTOpPOHaMU
/1106050 NPAMOYTGJIbHOTO TPeyrobHIKa. JTO COOTHOWeEHHE GbIIO BHep-
BblE 3aMeueHo rpeueckuM reomerpoM [ludaropom (VI B. a0 H. 3.) H HoO-
CHT NosToMy ero uMg —Teopema [Iudbarop a.

D D
A 8
A — c "l b
L‘ g fL b %‘ | a >}
YUepTt, 4 Yept, 5

Ecan cmoporst npasoyzonrbH020 MPEY2ZOALHUKA U3Me-
perovi 00HOW B moii e eounuyedl, Mo K8AOPAn: 0iuHb: 2u-
nomenysbl pasen cymme Keaopamos OAUH Kamemoas.

[Tyetb ABC (4epT. 6) ecTb npsIMOYrOAbHBIE TPeyroasHuK, AD —
nepneH}men;{p, OH«yIlLEHHBIﬁ Ha TUTIOTeHY3yY H3 BEPIUKHbl NpAMOro
yraa. [osoxuM, 4To CTOPOHBI M OTPE3KH THNOTEHY3bI U3MEDPEHbI OAHOH

’

1 TOH e eluHHueH, npuuéM Hoayuusuch uKcaa a, b, ¢, ¢
HATO JAJMHLE CTOPOH TPEYroJbHUKa 0603-
HayaTb ManbiMH OYyKBaMH, COOTBETCTBY-
wwpmd  6osbiiMm  OyKBaM, KOTOPLIMH
ofo3Hauenbl OPOTHUBOJIENKAUME  YIVIBI).
[Npumensis Teopemy § 2(188), moxem
HanueaTb TNPOTOPLUMH:

aic=c:¢ u a:b=2b:0, i ¢ Db je
OTKYZa e 4 -

ac’ = ¢*u ab’ = b2, Hepr. 6
CnoxuB TOYJIEHHO 3TH JBA paBeHcﬁaa, Haiaém:
ac’ + ab’ = c* 4 b2, wu a(c’ + b’) = c® + b2
Ho ¢’ + b’ = a, cnegoBatenbHo,
at = c* + b2

1y TeopeMy OOBIKHOBEHHO BLIPAXKAIOT COKPALIEHHO TaK: KB8AOPAIN

2unomeny3ol paBen cymme K6AOPAMOs KAMENOs'.

u b’ (itpus

! Teopema [lndaropa umeer ewe Apyryio GopMymHpOBKY: Q4OUARb KBag:
pata, NOCTPOEHHOrO HA TMMOTEHY3€ NPAMOYTOJLHOTO TPEYTOJbHIKA, paBHA CYM-
Me nJoulajeil KBajpaTos, NIOCTPOEHHLIX HA KATETax. . : :



[Mpuwmep. [Nonoxum, 9To KaTeTs!, H3MepPeHHble KaKOHK-HAOYA®L
JUHEAHOH eAUHULEd, BLIPAXKaOTCH uucaaMyd 3 H 4; Torja ruIoTeHysa
B TOM JKe eUHUIIe BLIP a3KTCS YHCIIOM X, YIOBJIETBOPAIOIHM YP aBHEHHIO:

X =32 + 42 =9 4 16 = 25, otkyaa x = }/25 = 5.

3ameuanue. [IpaMoyronbHbll TpeyronsHUK €O CTopoHaMu 3,
4 u B HasbIBaeTCA 4acTO eruneTCKUM TPeyrolbHHKOM, TaK KakK OH OblLl
u3BecTeH ewé ApeBHUM eruntsHaM. Tak, uX 3eMieMepel ANA MOCTPOe-
HHfl IIPAMOCO YI/a Ha 3eMHOf NOBEePXHOCTH NONb30BANUCH TAKUM MPHE-
MoM: GeuéBKY IMOCpPENCTBOM y3/10B OHH pa3felsi Ha 12 paBHBIX yacTei;
3aTeM, CBfi3aB KOHUb!, HATATHBAJIH e€ Ha 3emje ([IOCPEACTBOM KOJbLEB)
B BUJIE TPEYTO/ILHUKA CO CTOpOHaMH B 3,4 H 5 JleNiennil; TOrAa yroa Mex-
Iy CTOpPOHAMH, paBHbiMU 3 u 4, OKasbiBaJicAl MpAMBIMY,

6. (192.) C e ac T8 u e. Ksadpamst Kamemos OmHOCAMCA  Mexcdy
c069il, Kax npusexcatyie OmpesKu aunomenysst. JelicTBuTeNnbHO, U3 ypaB-
HEHUH npeablylnero naparpaga HaxoouM:

cd:bi=ac iab' =¢": ¥V

7. (193.) 3ameuanne K TpéM paBeHcTBaM, KOTOpPBIe MBI Bbl-
Be&JIH BbhIIIE:

Dac’ =c%2ab = b2u3)a® = b+ ¢
MOXXHO NMDUCOCAUHUTDH em.'é cieaylomuye asa:
4 b+ =an b) ht=pc

(ecnu Oyksot h oBosHauum AIMHY BbicoTel AD), U3 stux pasencrs
TPeThe, KaK Mbl BUJRJIH, COCTABAET CENCTBHE MEPBLIX ABYX U 4eTBEp-
TOro, TaK 4TO U3 NATH PABEHCTB TONLKO HeThIPE HE3ABUCHMBI; BeJlefl-
CTBHE 3TOCO MOXHO O JaHHLIM ABYM M3 LIECTH YHUCEN HaXOMUTH OCTANb-
Hble ueThpe.

Ina npumepa MOJOXKHM, 9TO HaM JAHLI OTPE3KH [UMOTEHY3bl b’ =
=5 m u ¢ =7 mu; Toraa

a=b+c =12 c=Vac =V 127 =)8 = 9,165 ...

b=Vabl =V 12-5=)60=T7,745 ..
h=Vcb =V5-7=1735=5916 ..

! [IpAMOYTOIbHbIE TPEYTOJABHHKH, ¥ KOTODHX CTOPOHEl  H3MEpAKTCA
LenblMH YHCJAAaMH, HOCAT HA3BAHHE NHGATOPOBEIX TPEYIOJLHHKOR,
MoxHO 1OKA&38Th, 9TO KAaTeTH X H Y M FHIOTEHY32 Z TaKHX TPEYTOJbHHKOBS
BBIPAKAIOTCA ChAefyOMHMH (GOpMyaaMH: -

x= 2ab, y = a? — b2, 2= g2 4 p3,
r4e 4 U b — 0pou3sosbHbe UeJEe 9HCA2 NPH YC/JA0BHH, 4TO @ > 4.
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3anaun us § 10.

B npavoyronHoM TpeyrobHHKe 0603HAYalOT: 4 H § — KATeTH; 4 — CRNOTe-
HY3a; a, H b, — MPOEKLHH KATeTOS @ H O Ha rHMOTEHY3y; A — sSHCOTA M3 Bep-
WHHN npsivoro  yesa.  [lpenamosiaraercsi, 4TO OTPe3KH H3vepeHu! ofHON & Tofi e
eAMHHLEH.

1. BoluucauTs runoteHysy, ecim RaHel o0a KaTeral

Tiponopuno- 1) 12 cuu 35 cm; 2) 56 cu u 33 cm;
HAAbHHE OF- 3)4mu90m; 4)60cuu9l cu;
pe3xu B npavo- i 3 7
yTONLHOM Tpe~ 5 2lud— 6) —u —;
yroAbHHKE, 4 2 16

7168 u 2,6; 8) 51 6.

2. BrludcnuTs BTOPOH KaTter, eCJM RaHbl CUMIOTEHY3a U NepBHIA Ka-
reth: \
1) 289 u 240; 2) 269 u 69; 3) 145 u 143;

942,51 65 5 17 u 1526) 10u7,

3. [lo aByM RaHHbBIM 3/eMeHTaM TMPSMOYrOMLHOrO TPEYroNbHHKA
BBIYHCIHTb OCTa/lbHBlE YeThIpE:

Ya=15,b=20;2)a=24,6=7;3)a=4,b =25
4) a =100, ¢ = 125; 5) b = 65, ¢ = 169; 6) a = 600, ¢ = 625;
TYa=26,a,=3,6; 8 b=17, b, = 1,96

9) =29, a, = 152-‘;; 10) c=3, b, =2

11) a, ¢ ¢ e

1

4, [To gauHO# cyMMe ABYX OTPE3KOB U CpPeRHEMY IMPOIOPHUOHAMb~
HOMY 3THX OTPE3KOB MOCTPOMTb OTPE3KH.

5, [To gaHHO# pa3HOCTH ABYX OTPE3KOB H CPEAHEMY NPONOPLUHOHAMb.
HOMY 3THX OTPE3KOB MOCTPOHTL OTPE3KH.

6. Jora3arth, uTO B NMPAMOYLONBHOM TPeyroinHUKe ab = ch.

7. KarteTel otHOCsTCH, Kak b : 6, runoteHysa pasxa 122 cu. Haii-
TH OTPE3KH FHUIIOTEHY3bl, OTCEKaeMbie BBICOTOH.

8. Katers! oTHOcATCA, Kak 3 : 2, a BhlcoTa JXENHT CHMNOTeHY3y Ha
OTpe3KH, H3 KOTOPBIX OAMH Ha 2 M Goabwe Apyroro. Onpenenuts ru-
- IOTEHY3y.

9. KareTw oTHocsTcs, Kak 3: 7, a BbICOTa, NpOBeA&HHAA Ha [HITO-
TeHy3y, paBHa 42 cu. OnpenefuTh OTPe3KH TUIIOTEHY3bl.

13) @ = 136, h = 120; 14) =9, h=8‘2_"’.

t B sanaye 2 # BO MHOPHX ADYTHX CJY9afiX BHIFOZHO MDA BHYKCJEHHH
pasHOCTb KBajipaTOB SaMEHATh MPOH3BEJEHHEM CYMMHl Ha PasSHOCTB.

2 3axas 620 9



10. [loKasaTb, UTO JMaMeTP OKp Y:KHOCTH, BIINCAHHOH B paBHOGeIpeH-
HYIO Tpamnenuio, eCcTb CpeJHAA NPONOpLUMOHAaNbHAA MEXAY apanfenb-
HbIMH CTOPOH&MM Tpaneunuu.

{1. Jlokasarb, 4TO OTHOLUEHHE KBaJpaTOB KaTeTOB P&BHO OTHOLIE-
HHUIO HX [POEKLUHIl Ha TUIMOTeHy3Y.

12. 1) [locTponTs ABa OTpe3Ka, KBaApaThl KOTOPBIX OTHOCATCS, Kak
m:n. )

2) [NocTpouTh IBa OTpe3Ka, KOTOpPHIE OTHOCHJIHCH OB, KaK KBAADaTh!
JBYX JaHHBIX OTPE3KOB.

13. ¥Y3HaTh, KaKUMH TpeMsa [OCJelOBaTeNbHbI-

Teopema MM IEJBIMH YHCJI8MU MOTYT BHIPAXATHCS CTOPOHBI Nps-
Hudaropa MOYTO/NLHOIO TPeyroJibHHKa. -
—— 14, Mexay  zmByms.  (QaGpUuHBbIMH 3[aHUSIMU

ycTpoeH NoKaThldl x&106 Ansi nepelaud MaTepHanoB.  PaccrosiHHe
MeXAy 3AaHusMH paBHO 10 u, a KoHIb! xéno6a pacnonoxeHsl Ha BhI-
cote 8 m U 4 M wan semnéil. OnpelesuTh LIHHY KEN0Ga.

15. 1) Touka BHYTPH NPSMOro yIya yAianeHa OT ero CTOPOH Ha -pac-
cTosinus a u b, HafiTu eé paccTosiHHE OT BepIIMHEL.

2) Cropoun! npsMoyronsHUka pasibl 60 e u 91 cu. Uemy pasna
€ro IHaroHanb?

16. Tpebyercsi BHippe3oBaThb KBAAPATHYIO [OJOBKY CO CTODOHOM
32 mm. Yemy ponmxen OHITb DaBeH HaHMeHbIIMH AHaMeTP KpyrJoro
XeJsle3a, MORHOro AJs1 3ToH Ienu?

17. 1) Cropona KBajpara paBHa a. UeMy paBHa ero JuaroHaab?

2) OnpeleNuTh CTOPOHY KBanpaTa, eClM OHA MeHblue JHAaroHalH
Ha 2 cm.

18. Iuametp GpeBuna 12 cu. MoxkHO au U3 aToro GpeBHA BhHITECATH
KBazpaTHbfl 6pyc co cropoHol 10 cmp

19. 1) CropoHb npsMoyronibHHKa paBHbl a U b. OnpelenuTts paju-
yc OMHCaHHOre Kpyra.

2) B xpyr BnHucad NpsAMOYTroNbHHK, CTOPOHBI KOTOPOro OTHOCSTCS,
Kak 8:15. OnpelleuTh 3TH CTOPOHBI, €CJH pajuyc Kpyra paBeH
34 cm. : :

20. 1) Katernl npsiMOYroJbHOro TpeyronbEuKa paBHel 8 du u 18 cu.
OnpelesuTs panvyc ONHCAHHOIO Kpyra.

2) KarteTe! mpsaMoyrosbHOro TpeyroqsHuKa paBubl 16 cu u 12 cam.
OnpenenuTs MeIMaHy CHIOTEHY3BL.

21. 1) B paBHOGenpeHHOM TpeyroJibHHKe GOKOBas CTOpOHA paBHa
17 cm, a ocHoBanue 16 cu. OnpefesuTs BHICOTY.

2) OnpenenuTb CTOPOHBI paBHOOEADEHHOrO TPeYroJbHHUKA, eC/IH ero
BblCOTg paBHa 35 cM, a OCHOBaHMe OTHOCHTCH K GOKOBOH CTOpOHE, Kak
48 : 25. :

3) B paBHOGeznpenHOM TpeyrolbHHKe OCHOBAHHE PaBHO 4 cM, a yroa
npu HéM pasen 45°. OnpefennuTb G0KOBYIO CTOPOHY.

22. Crponunbaas gepma (4epT. 7) umeeT Hord AB u CB no 9
1 npoiér AC B 15 . Onpenenutsd BoiCOTY depMbt BD,
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23. 1) BuccexkTpHca OpsMOro yria ZeqHUT MHIOTEHY3y [p IMOYroJb-

1 6 ‘
HOTO TPeyroJIbHHKA Ha 4acTH, paBuble 274 u 27 m. Onpesenuts ka-
TeThl. _
2) KateTs! npsiMOyronsHOro TpeyronbHUKa paBybl 15 cm u 20 cm

M3 Bepmmnel npamoro yria nposedeHbl BHICOTa U OuccekTpuca, Ha
KakHe OTPe3KH Pa3sAenu/ach HIOTeHY3a?

24. 1) B pasHOCTOpOHHEM TPEYroJibHUKE ONPEleTHThb BHICOTY MO
JaHHOH CTOpOHe 4.

2) B paBHOCTOpOHHEM TpPeYrOJIbHHKE ONPEJeTHTh CTOPOHY MO AaHe
HOll BhIcOTe A.

8
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3) B paBHOCTODOHHEM TPEYrOJbHUKE BHICOTa MeHbllle CTOPOHBI Ha f1L.
OnpefieNnTb CTOPOHY.

4) B nmpsMoyroJibHOM TpeyroibHHKe OfuH 43 yrios paseH 30°, a
Gonbumil Kater pased 6 cu. OnpelenuTs Ase APYrue CTOPOHE 3TOro
TpeyroJnHHKA. ,

25. 1) DokoBble CTOPOHEI TPEYIOJLHHKA DABHBL: @ = 25 em ¥ b =
= 30 cm, a BbicoTa h, = 24 cm. OnpesenuTh OCHOBaHHE C. )

2) B TpeyronbHHKe GonbIIMH YroJ IpH OCHOBAaHHH paBeH 45°, a
BLICOTa JeJUT ocHOBaHue Ha 4acTd B 20 cm u 21 cm. OnpenenuTts Gonb-
myio GOKOBYO CTOPOHY.

3) U3 onHOM TOUKH NpOBeReHH! K RAHHOA NPAMOH NepHeHAUKYAap
u JABe Hak/aOHHble. OnpenenuTs ANHHY NEpHEHAHKY/IAPa, €CH HAKJIOH-
gule paBHb! 41 cmu ¥ 50 cM, a UX mpoeRUUM Ha JaHHYW NPSAMYIO OTHO-
cATesA, Kak 3¢ 10. ’

26. 1) Huaronanu pom6a paBHu 24 cu u 70 cm. OnpefenuTs cTOpO-
HY. )
2) Onpenenuts Auaronany pomba, eclu OHH OTHOCATCH, Kak 3! 4,
a nepumerp paseH | a.

27. 1) B pasHoGenpeHHOM Tpaneuud ocHOBaHHS paBHBl 10 cm u
24 cm, 6okoBas ctopora 25 cu. OnpefiesiuTh BHICOTY TpaneuuH,

2) B paBuoGenpenHOf Tpaneuud GokoBas CTOpoHa paBHa 41 ca,
BHICOTA paBHa 4 OmM W cpepHas auHAA 45 cm. OupenesnHTh OCHOBAHHE.

28. [lapannensHo mpamod jopore, Ha. paccTosHHH 500 M oT Heé,
pacro/oena 11elh CTPEJKOB] DPacCTOsSHMe MeXAY KpalHHMM cTpejiKa-
Mu pasro 120 x, naneHocTh moaéra nyau pasHa 2,8 xkum. Kakoll yua-
CTOK JOpOrH HaXoIHTcs NOXK o6CcTpesioM 3Toéf nemu?

» 11



29. Ha ueprexxe 8 usobpaxena saksiénka OCT 302 (OCT — ofue-
COIO3HBI CTaHAapT) ¢ noTafiHol rososkol. Yroa o = 60°. Beuncauts:

D,ecaud = 16,5umu h = 7,5 um;

2)d,eCJIPI_D=30MMHh=9,5MM;
3 h,ecan D =35 umu d = 22 um,

HanucaTs ¢opMmyay, CBA3HIBaOULYI0 MeXay cobolt D, d u h.

D

T
d

Yepr. 8

30. 1) B tpeyronennke ABC npoBejena
Buicota AD. Hokasats, uro AB%? — AC? =
= BD?* — CD?2.

2) Ecan M — HekoTopass TOYKa BBICOTHI
AD tpeyroansuuka ABC, 10 AB%* — AC? =
= BM? — CM?. oxasaTe.

31. 1) HokasaTh, 4YTO B . IPSIMOYroOJbHOMH
TpaneuuH pasHOCTb KBaJpaTOB  JHaroHajel
paBHa pasHOCTH KBaJpaTOB OCHOBaHMH.

2) B npsamoyronbpHOl TpameuMH MeHbluas
JMaroHalb paBHA ~HaKJOHHOH OOKOBOH cTOpG-
ge. Omnpenenuts OOMBLIYK JHArOHadb, eCJaH
HaK/JOHHasl BGOKOBasi CTOPOHA paBHA d, a MeHb-
l1ee OCHOBaHHE paBHO b.

32. Us jgucra xenesa tpebGyercs BHIITaM-
NoBaTh KpyrJble wWailbbl AHAMETPOM B 28 mu.
HaiiTn paccTosiHHe MeXAy NpsSMBEIMH, Ha Ko-
TOPHIX CJEAYEeT PacNONOKHTbL UEHTPH akib

(uepT. 9). ’

33. 1) Paanyc kpyra paBen 89 dm, xopia 16 #. Onpenenuts eé pac-

CTOsAHHe OT UeHTpa.

2) O — uentp; ACB — xopaa; 0CD — pazuyc, neprneHANKYAsp-
Heill K Hell, OC = 9 cu u CD = 32 cu. Onpenennts xopay.
3) Pamuycnl AByX nepecekalomuxcs OKpYXHOCTell paBHbl 13 cm

n 15 cm, a ofwas xopaa paBua 24 cu. Onperenntsb
paccTosiHue MeXKAY LEHTpaMH.

4 AB u CD — nBe mnapaaseibHbie XOpAH,
pacrnosio}keHHEle N0 pasHbie CTOPOHBEI OT LeHTpa O
OKDYXXHOCTH paauyca R = 15 cm. Xopaa
AB = 18 cm, xopaa CD = 24 cm. OnperenuTts
paccTosiliie MexjAy XOpAaMH.

5) JlBe mapanaenwuble xopabl AB u CD pacmo-
JIOXEHBl N0 OXHY CTOPOHY OT ueHTpa O OKpYMKHO-
ety paauyca R = 30 cm. Xopaa AB = 48 cm,
xopia CD = 36 cm. OnpepenuTb paccTOsHHE
MEXLY XOpJamHu.

34. Urobbi u3MepuTh AHaMeTp OOJBLIONO IIKH-
Ba, YCTAHOBHJH WITAaHreHOMPKYJb TaK, Kak IOKa-
saHo Ha ueprexke 10. JInuHa  HOMEK IUTaH-
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TEHUUPKYAS 8 = 25 MM, PacCTOSHUE MEXKIAYy KOHHAMH HOWeK [ =
= 200 mm. :

1) Onpenenuts AMHHY AUAMETPA;

?) BHIBECTH (OPMYJy, BbIPAXKAIOULYI0 3aBHCHMOCTD Juamerpa ot
sul.

35. B cermenTte xopXa paBHa @, a BbicoTa h. Onpeznenuts panuyc
Kpyra.

36. Pamuyc kpyra pasen 25 cm; IBe nmapainesbHBe XOPJbl paBHBL
14 cm u 40 cm. OnpenenuTh paccTOssHUe MEXAY HUMH.

37. PaccTosiHus OT OAHOrO KOHILA
IuaMeTpa IO KOHLOB Mapasjefb-
HOfi eMy xopabtpaBHbl 13 cu u 84 cm.-

Onpefenuts paaMyc Kpyra.

38. 1) K okpyxuoctu paguyca, [ &
paBHoro 36 cm, npoBelieHa KacaTeJb- '
Hast W3 TOYKH, YIAN8HHOH OT LEHT-

17 N
pa Ha 85 cm. OnpeRenuts IJMHHY
KacaTeJbHOH. i 71D 3
2) U3 obuieét Touku npoBeleHb!
K OKDYIKHOCTH [Be KacaTeJbHBIE, ’ 0
Panuyc oxpyxHocTu pasen 11 ca, a \

CyMMa KacaTeJqbHbIX paBHa 120 cm.
OmnpegenuTh paccTosiHie OT UEHTPA Yepr. 10
JI0 UCXORHOM TOUKH KacaTeJbHbIX.

3) K okpyxHOCTH pamuyca, paBHOrO 7 ¢M, TMpPOBeleHhl JBe Kacd-
TejibHbIE U3 OAHON TOUKH, yAandxHHo# oT ueHTpa Ha 25 cm. OnpenenuTsb
pAacCTOsIHHE MEXIY TOUKAaMH KacaHHSA.

-39. [lBa xpyra paguycos R ¢ r BHelne Kacatorcs. M3 uenutpa oxwo-
ro Kpyra npoBefleHa KacaTesbHasl K APYTOMY KPyry, a U3 monydeHHOH
TOYKM KacaHHs NMpOBeJeHa KacarenbHas K 1epBoMy Kpyry. Onpenenuts
ITUHY TocnefnHell KacaTenbHOH.

40. 1) [IBa xpyra Kacaiorcst ussne. OnpelenuTth ANUHY HX 0buel
BHellHeH KacaTelbHol (MeXAy TOUKAMH KacaHus), ecid paguychi DaB-
Hul 16 cm u 25 cau.

2) Paguycht ABYX KpyroB paBHbl 27 cu 4 13 cm, a paccTOsiHUE MeXAY
uedrpamu paBHO 50 cm. Ompenenuts LAHHY oBUX KacaTeJdbHEBIX.

41. KacarenbHas H cexyuias, TpoBeféHHble H3 06MIel TOUKH K OLHOR
OKPYXHOCTH, B3aUMHO MepHeHIHKY/IsApHH. Kacatenbuas pasha 12 u,
a BHYTpeHHSAS uacTh cekyuedl pasaa 10 ». Onpenenuts paguyc OKpyK-
HOCTH.

42. ABu CD — napanneibyble npsaMble. AC — cexkymas, Eu F —
TOuKd nMepeceyeHus npamulx AB u CD c Guccektpucamu yrinos Cu A,
Hano: AF = 96 cm u CE = 110 cm. Tpebyercs onpenenuts AC.

43. B Ttynoyronnuom paBuoGenpenHoM TtpeyronbHHKe ABC ocHo-
Banue AC = 32 u, a 6okoBas cropora 20 u. V3 Bepuunsl B nposends
nepueHIUKYnsap K GOKOBOH CTOpPOHE 1O TNEpeceyeHHs ¢ OCHOBAHHEM.
Ha rakue yacTH OH HeNHT OCHOBaHHE?
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44. Karer AC = 15 cm; kater CB = 8 cm. U3 nenrtpa C panuycom
CB onucana Ayra, OTCeKawllasl OT [HOOTeHY3hl yacTh BD, xortopyio
u TpebyeTcss OUPERETHTD.

45. Jlyra, omucaHHas M3 BEPIUMHBI NPAMOro yrjia npsAMOYrOJbHOTO
TpeyroJbHHKA Paf{HyCOM, PaBHEIM MeHbIlIeMY KaTeTy, AeHT CHIOTeHy3y
na otpeskd B 98 cu u 527 cm (Haunnas ot MeHbliero Karera). Onpene-
JILTh KaTeThl. ,

46. AB — nuametp xpyra; BC — kacatenbHast; D — Touka nepe-
ceuenns npamoit AC ¢ oxpyxnocThio. Hawo: AD = 32 cu u DC =
= 18 cm. TpebyeTcs onpelequth paiuyc.

47. AB — nuametp; BCu CDA — Kacatennnas u cekyuas. Onpe-
nenuth oTHoinenue CD : DA, ecnu BC paBHa paguycy.

48. B npsMoyroJbHOM  TpeyrolbHHKe  Buecex-
1Buccextpuca Bl TpHca NPSIMOrO yrjia JEMHT THIOTEHY3y B OTHOLle-
npaMoyroab- | yyy 7 : 9, B KakoM  OTHOWUEHMH  (CUMTAsS 4YacTH
How Theyrotl B ToM xe moOpsiIKe) NEMHT ee BbCOTa?
: 49. OmpemenuTs  KaTeThl, . ecldH  GucceKTpuca
NpAMOTO yria- AeJIHT THIIOTeHY3Yy Ha 4YacTH B 15 cu n 20 cm.

50, B paBHOOefpeHHOM NpAMOYIOJBHOM TDEyroibHUKe KaTeT pa-
Ben a. Ha Kakue uacTy JeJuT ero GUCCEKTpHCa NPOTHBOJEHKALIErO Yria?

51. B npsMOyroibHOM TpeyrojbHHKe OHcceKTpuca OCTPOrO yria
JeMUT KaTeT Ha oTpe3ku m H # (m > n). Onpenenuts Apyroit xarer
¥ THIOTEHY3Y.

52. B npsSMOYronbHOM TpeyrolbHHKe, KaTeThl KOTOPOrO pPAaBHHI
15 s u 2 m, TIPOBElEHbI: BHICOTA H3 BePIIHHbI NPSIMOrO yriia ¥ GHCCeKT-
pHchl 06OHX YIJIOB, o6pa3ye§:lbxx BLICOTOH ¢ KaTeramu. OnpesesuTs oOT-
Pe30K THMOTEHY3bl, 3aK/IOUEHHBIA MeMAY GHCCEKTPUCaMH.

53. B npamoyronbuom Ttpeyronpuuke ABC xarer BC =6 cu u
runorenysa AB = 10 cu. Ilposenensr 6uccextpucsl yraa ABC u yria,
¢ HHM CMeXHoro, nepecekalowne xateT AC ¥ ero npogo/sKeHHe B TOY-
kax D u E. Onpenenuts anuny DE.

54. B pasuoGenpenHom TpeyronpHuke ABC 6okoBas cTopoa AB=
= 10 m u ocnoBaune AC = 12 u. Buccekrpucst yrmos A n C nepe-
cexatores B Touke D. TpeByercs onperenuts BD.

55. 1) B paBHoOefpenHOM TpeyrojbHHKe ocHoBaHue paBHo 30 cu,
a 6okopag cTopoHa pasHa 39 cm. OnpenenuTs paguyc BIHCAHHOrO
Kpyra. . .

2) B pasHOGEAPEHHOM TPEYroJbHHKE LEHTP BIHCAHHOTO Kpyra
nenuT Bbicory B oTHomenuH 17 : 15. Ocnosanne pasro 60 cu. Haimu
panuyc 3Toro Kpyra.

56. M3 Touxu B mpoBegennl K jgagHoll npsamof
Boicorta u cro-| MepreHnukynsp BC u HaknonHas BA. Ha AC B3sa-
poun e« mpamo-; Ta Touka D, u npaMas BD npoponmena 1o nepe-
yroabhom Tpe- | ceyeyuss B Touke £ ¢ npsmofi AE, nepneHauKyasip-
353’33"3“552,- Holt Kk AC. Onpegmenuts AE, ecnmu BA = 53 0u,

— AD = 89muDC = 20 0m.

57. 1) B papHOGelpeHHOM TpeyroJbHHKE OCHO=
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BaHHe pasHo 30 Ou, a BbicoTa 20 Om. OnpenenuTh BLICOTY, ONYUIEHHYIO
Ha 60KOBYIO CTODOHY.

2) B paBHOGenpeHHOM TpeyroJbHHKe BBICOTA, ONYUIEHHAA Ha OCHO-
BaHHe, paBHa 3 Om, a BBICOTa, ONYileHHass Ha GOKOBYH CTOPOHY,
pasHa 4 om. OnpelesuTb CTOPOHBLL 3TOTO TPEYroNbHHKA.

3) Quaronanu pom6a paBubl 14 du u 48 du. OnpeneAnTs €ro BLICOTY.

58. 1) I'mmorenysa AB = 34 cm; xarer BC = 16 cu. Onpenenuts
AJMHY TepneHAKY/spa, BOCCTaB/JEHHOTO K THIIOTEHY3e U3 e€ cepennubl
Ao mnepeceuennst ¢ kareroM AC.

2) Pamuyc kpyra paseH r. OnpenesnuTs AIHHY XOPAB, NPOBEAEHHOH
U3 KOHIIA AAHHOIO JHaMeTpa uepes cepemmy neprIeHAUKYJIAPHOTO
K HeMy pajuyca.

59. B npsaMOyroJbHOM TpeyroibHHKE ABC kater AC = 16 Om
v kater BC = 12 du. U3 uentpa B paauycom BC omucaHa OXp yKHOCTb
M K Hefl pOBeleHa KacaTelbHasl, MapaljeNLHasl CHIOTeHy3e (MpuuéM
KacaTesibHasl H TPEYrOJbHHK JIEXKAaT 10 PasHble CTOPOHB! FHIOTEHY3LI),
Karer BC npognossen A0 nepecedeHusl ¢ IPOBEAEHHON KacaTesibHof,
Onpenenuts, Ha CKOIBKO NPOAQJIHKEH KaTeT.

60. V3 onHO# Toukn NpOBeAeHbl K KPYry ABe Kacatenpnble, diauua
KacaTeJbHOH paBHa 156 Ox, a paccTosHMe MEXAY TOUKAMH KacaMMs
paBHo 120 ox. Onpenenmb pamuyc Kpyra.

B npsMoyronbHo#l Tpamenuu ocHOBaHus paBHbl 17 da u 25 O,
a Génbma;{ 6oxosasi cTopoHa paBHa 10 du. M3 cepenunsl 310#f CTOPOHH
NpOBel&H NMEepHeHAUKYJIAP K Hell 10 BCTPeuH C NpOdONXKeHHeM Ap yroi
GokoBoli cTopoHbl. ONpEATHTb AJIHHY 3TOro mepleHAUKYyApa.
62. AC u CB — xarets; CD — BhicoTa;
| cmemannwme | DPE || BC. Omnpepeaurs otHowenune AE : EC, ecnu
aapaunwa nps-| AC :CB =4:5,

MOYFOIbH b 63. AC u CB — garetwy CD — BbicoTa)
Tpeyronniuk. i DE 1 AC u DF . CB. Onpegenuts DE u DF,
ecad AC =75 dm u BC = 100 dxu.

64. B 1ByXx paBHOGeJpeHHBIX TpeyroibHuKax OGOKOBblE CTOPOHBI
HMeIOT OOMHAKOBYIO JUIHHY, a CyMMa YIVIOB [IpM BeplIMHax pasHa 180°
OcHoBanus oTHocsTes, Kak 9 : 40, a AjauHa GOKOBOH CTOPOHHE! paBHA
41 dm. Onpenennth OCHOBAHHSA.

65. 1) B TpeyronnHuke ocHoBauue pasHo 60 4, Bbicota 12 4 1 Me-
Iuana ocHoBaHus 13 m. OnpenenyTs GOKOBLIE CTOPOHBL.

2) B npaMoyrosbHOM TpeyroJbHHKe HAlTH OTHOLIEHHE xaTeTos
ec/H BBICOTA M MelWaHa, BHIXOASUIME H3 BEPIIMHBl NPAMOro yraa,
oTHocsATcs, Kak 40 : 41.

66. OmnpefenuTs pamnuyc Kpyra, OMHCAHHOrO OKOJO DaBHOOGeApeH-
HOTO TpeyroJibHHKa, ecIH OCHOBaHHe U GOKOBas CTOPOHA TPeYroiibHHKA
COOTBETCTBEHHO paBubl: 1y 6 0m u bdu; 2) 24 mu 13 M.

67. B npsaMoyrosbHOM TpeyroJibHUKe KaTeTs! pasHbl 13 dm u 84 dm.
OnpefenTh pafHyc BIMCAHHOTO Kpyra.

68. Paccrosune Mexay UeHTpaMu [ABYX OKpYKHOCTel, Jemallux
OZHa BHe ApYTo#l, paBHO 65 Ou; AnuHa uX obiell BHelIHed KacaTenbHOH
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(MexJy TOukaMH KacaHU#)paBHa 63 Om, AiHHa HX,00iel BHyTpeHHel
KacaTelbHOH paBHA 25 Om. OnpeienuTh pafnyc OKpYXKHOCTeH.

69. dimubl IByX napajjenbHBIX XOopA paBuul 40 Ox u 48 dm, pac-
CTOSIHHE MEKAY HHMH DaBHO 22 gm. OnpeiennTbh pagHyc Kpyra.

70. B paBBOGeapenHO! Tpameluud, ONHCAHHON OKOJAO Kpyra, OCHO-
BaHus paBHE 36 cx 1 1 x. OnpeneanTs paiuyc Kpyra.

71. Oxono Kpyra, paauyc KOTOporo paBeH 12 cu, omMcaHa paBHO-
GenpenHas Tpaneuus ¢ GOKOBOH cTopoHOH B 25 cm. OnmpesenuTs OcHO-
BaHHUs 3TOH TpameuHH.

72. Oxono xpyra pajauyca r onucaHa paBHoGeapeHHast Tpaneuwsd,
y ¥OTOpoH mapaJjJieNbHBIe CTOPOHB OTHOCSATCH, KaK m & . Orrpeue.nmb
CTOPOHH! 3TOf TpameuHH.

73. ABu AC — KacaTeJbHBE K OLHOMY KpPYyry ¢ ueutpom O; M —
Touka nepeceuenHs npsmoit AO c¢ oxkpyxHOCTRIO; DME — oTpesox
KacaTenbHoH, npoBenéHroif uepes M mexay AB m AC. Onpenenuts
pmuny DE, ecnm paguyc xpyra paeed 15 Oa, a paccrosaue A0 =
= 39 onu.

74, KareTbl NpsIMOYroJLHOIO TpeyroJdbHHKa paBHH 15 dum u 20 Om.
OnpesennTs paccTosinHe OT LEHTPa BIHCAHHOTO Kpyra A0 BHICOTH,
NpoBef€HHON Ha THIOTEHY3Y.

75. B npsaMOyroJlpHOM TpeYroMbHHKE "ABC us Bep LIHHBI C npsa-
MOTO YIJ1a ONYIleH NMepNeHAUKYJAAp Ha CHUIOTEHY3Y, W Ha HEM, Kak Ha
JHaMeTpe, ONMHCaHa OKPYXHOCTh, KoTopas Ha KaTeTax CA n CB gnaér
BHYTpEHHHe OTpe3kH m U n. Onperenutd Karerht (m = 12; n = 18).

76. B npsMOyrosbHOM TPEYroJbHHKE KaTeThl paBHbl 75 dx 1 100 dm,
Ha orpeskax runoTerysel, ofpasyemblX BLICOTOH, NOCTPOEHB! MOJY-
KPYrH 10 OAHY CTOPOHY C JaHHBIM TpeyroabHHKOM. OnpeienuTs OT-
PE3KH KaTeTOB, 3aKJIOUEHHEIE BHYTPH 3THX IOJYKDYIOB.

77. Ecau JBa Kpyra UMeEIOT BHEIIHEE KacaHHe, TO HX of6mast BHem-
HfiS KacaTeJbHasl e€CTb CPERHSA NPONOpPUHOHANbRAA MeXAY HX AMaMeT-
pamu. [oxkasarts.

78. B tpaneunu ABCD wmenbluas auarosans BD neprnesjuxynsipHa
K ocHoBanusMm AD u BC; cymma octpeix yrmoB A u C pasra 90°.
Ocunopanne AD = a u BC = b. Onpegenuts GokoBbie cTOpoHH AB
u CD

[1PONOPLHUOHAJIbHBIE JIMHUHU B KPVYTE.

8. (199.) HekoTopble nponopuHOHadbRbBE JHHIM B KDPYre MH yKa-
sany paHee B § 3 (189); Tenmepr ykamem ewmé Apyrue.

Teopema. Ecau uepes mouxy (M, uepr. 1), e3amyr
8HYMpU Kpy2@, nposedens: KAKAA-HuU6yds xopoa (AB) u
ouamemp (CD), mo npoussedenue ompesxos xopovt (AM . MB)
PasHO nrpou3sedenuro ompesxos ouamempa (MD-MC).

[Tposenn ase Bcnomorartensusle XopAs AC u BD, Mbl nonyuum fisa
tpeyronbivka AMC u MBD (noKphiThle Ha UYepTeXe ITPHXaMu), KO-
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Topble MOAOGHBI, TaK KaK y HMX yriaw A 11 D paBHbI, KaK BAHCAHHbleE,
onMpalolliecs Ha OAHY U Ty xe Ayry BC, u yrab C u B paBHbl, Kak
BIHCaHHble, ONUPalOIiecs Ha OAHY U Ty e ayry AD. V3 nono6us tpe-
YTOJILHHKOB BbIBOJMM: .

AM : MD = MC : MB,
OTKYJa
AM - MB = MD - MC.

9. (200.)Cnencreue. Ecau ue-
pea mouky (M, uept. 11), esamyw
BHYMPpPU Kpyea, nposedero CKoAbKo y200-
Ho xopo (AB, EF, KL, ...), mo npou3sse-
Oenue ompeskos xaxc0olt xopdet ecme 4u-
CA0 NOCMOAHHOe 048 8cex xopd, Tak Kak
1T KaxcAo# XOpAbl 3TO NPOH3BEAEHHE
PaBHO MPOH3BEAEHHIO OTPE3KOB JHaMerT-
pa CD, npoxoasiiero uepes B3sATy0 TOY~
Ky M.

10. (201.)) Teopema. Ecam u3
mouxu (M, uepr. 12), 83amoi eHe
KpY2a, nPOBEOEHbL K HEMY KAKAS-
Hubyds cexyuan (MA) n xaca- Yepr. 11
measHnans (MC), mo npouseedenue
CeKyujeli HQ eé BHEUIHIO uwacme* PABHO Keadpamy Kaca-
meabHoi (NpeanonaraeTcsi, UTO CeKyllas OrPaHHYEHa BTOPOH TGUKOM
nepeceyeHns, a KacaTeJbHashi — TOUKOH KacaHHi).

[Mpoeném BcnoMoratenbuple xopast AC 1 BC; Toria nonyuuM JBa
tpeyronsHuka MAC u -MBC (nokpbiTeie Ha YepTexKe WTPHXaMK), KO-
TOphle NOACOHBI, NOTOMY 4To y HuxX yron M ofwmit ¥ yras MCB u
CAB paBHBI, TaK KaK KaXJblii U3 HEX n3MepsieTcs nojsopuHoi ayru BC.
Bosemém B A MAC ctopount MA u MC; cXOACTBEHHEIMH CTOPOHaMH
B A MBC 6yayr MCu
MB; nostomy

MA : MC = MC : MB,
OTKYyJa

MA - MB = MC2

1. (202.) Cnenc1-
Bue Ecau u3z mouxu
(M, uept. 12), s3amoil
8He Kpyad, nposedeHsl K He-
MY CKOAbKO Y20OHO Cexy-
wux (MA, MD, ME, ...},
mo npou3sederue Kaxicdoil Yepr, 12
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CeKyuwjell HO ee GHEWUNION Hacto ecmb 4ucA0 fOCHMOAKHOe 0AA ecex
cexywiux, Tak Kak LJIst KaxJol cekylle#l 5To MponsBelleHHe PaBHO KBa-
Ipaty- kacateapHo#t (MC?), npoBenéHHON u3 Toukun M.

3agayn u3 § 11.

1. @epMa MocTa orpaHuyeHa Iyro# oKpy:KHOCTH (uepT. 13); BEICOTA
depmbl MK = h = 3 m; paguyc ayru AMB nponéra R = 8,5 u. Bu-
ucauTeE Ranny AB mponéra Mocrta.

2. B cBopuatoMm mojsaje, HUMemolleM ¢opMY MNOJYHUAHHIApA, HANO
[IOCTaBUTh JBE CTOMKU, KaXKAYIO HAa ORHHaKOBOM PAacCTOSTHHH OT Oiu-
maftmedt cTesl. OnpeAenuTs BHICOTY CTOEK, €C/H IIHPHHA MOABaIa Mo
HH3Y paBHAa 4 M, a paccTOsHHE MEXAY CTOHKaMu 2 M.

M

|

|

|

o0
Uepr, 13

3. 1) M3 Touku OKpyKHOCTH npoaeﬂéﬂ NepNeHIUKYASP HA AUAMETp.
OnpenenuTs ero AIHHY NPH CJefyiolled IJMHHE OTPE3KOB RuaMeTpa:

12emu3cem; 2) 16 cmu9em; 3) 2 mu 5 ou.

2) V3 Touku xuaMeTpa NMpPOBENEH NEpreHIUKYJAsp A0 IepeceueHus ¢
OKpYIKHOCTH10. ONpenenuTsb JJUHY STOTO NEPNEHAUKYNSPA, eCl JHa-
metp paseH 40 cM, a MPOBeEHHBIN nepneHJme.nﬂp OTCTOUT OT OXHOTO
K3 KOHIOB- JuameTpa Ha 8 cm.

4. Jluamerp pasienéy Ha OTPe3KH: AC=80dmuCB=>5 M,
u3 touku C npoBenéH K HeMy mnepnespukynasp CD nanunoit lUIHHbI.
Ykasatb nosoxkenue TOukH D OTHOCHTEABHO Kpyra, kKorfa CD

paBHAIETCS:
1) 156 am; 2) 2m;  3) 23 O,
18



5. ACB — noayokpyxuocts; CD — nepneguxyJagp Ha KUameTp
AB. Tpebyercsa:

1) onpenenuts DB, ecnu AD = 25 u CD = 10;

2) onpenennts AB, ecin AD : DB = 4:9 u CD = 30;

3) onpegenuts AD, ecin CD = 3AD, a paauyc paBeH r;.

4) onpenenuts AD, ecnmu AB = 50 u CD = 15.

6. 1) Ilepnenpukynsp, ONyieHHLIH U3 TOYKY OKPYMKHOCTH Ha pa-
JIQYC, paBHBIN 34 cM, JENUT ero B OTHOUIEHHH 8 : 9 (HauuHas oT UEHTPa).
Onpenenuts AMUHY NepneHAUKYJASApa.

2) Xopna BDC nepnenpukyasipua Kk paguycy ODA. Onpenenuts
BC, ecniu OA = 25 cm u AD = 10 cm.

3) IHupuna Kosbua, 06pa30BaHHOIO ABYMSI KOHIEHTPHUECKHMH OK-
pYsHOCTAMH, paBHa 8 OM; XOplla Gosbllell OKPYKHOCTH, KacaTe/bHas
K MeHblledl, paBHa 4 4. OnpefenuTs pafuychl OKpyKHOCTel.

7. C noMoutbio cpaBHeHUs OTPE3KOB JOKA3aTh, UTO ‘cpefHee apud-
MeTHYecKoe ABYX HepaBHBIX uuces Gosblle HX CPELHEro reoMeTpu-
4eCKOTO,

8. ITocTpouTh OTpe3oK, CpeAHHH IPONOPUHOHANLHBI MEXAY OTpes-
Kamu 3 cm 1 5 cm.

9. Iloctpouts orpesok, pasmnit: }/15; V' 10; V'6; V3.

10. ADB — pnamerp; AC — xopaa; CD — mepnesjukyasp K
auamerpy. Onpenenuts xopRy AC: 1) ecin AB = 2 mu AD = 0,5 #;
2) ecqt AD =4 cemu DB =5cm; 3)ecsin AB=20 » u DB =

= 15 a.

11. AB — puamerp; AC — xoppa; AD — eé npoexunﬂ Ha A¥aMeTp
AB. Tpebyercs:

1) onpexenuts AD, eciiu AB = 18 em u AC = 12 cuy

2) onpepenuth paguyc, ecii AC = 12 mu AD = 4 u;

3) onpegenuts DB, eciu AC =24 cm u DB = -97- AD.

" 12. AB — puametp; AC — xopaa; AD — e8 npoexuus Ha AuaMeTp
AB. Tpebyercs:

1) onpenenuts AC, eciu AB = 35 cu u AC = 5AD;

2) onpefiesiute AC, ecnu paguyc pased r 1 AC = DB.

13. JIBe xOopAbl mepeceKaroTcss BHYTPU Kpyra. _Orpesku oaHO# xOp-
Abl paBHBI 24 cm 1 14 cmM; OZMH U3 OTPE3KOB APYrofl XOpAsl paBeH 28 cH.
OnpeneuTs BTOPOH €€ OTpE3OK.

14. MocroBast depMa orpanuueHa ayrofl okpymxuoctd (uepT. 13);
AnnHa MocTa AB = 6 m, Beicota b = 1,2 u. Onpenenuts paguyc AyTH
(OM = R).

15. ﬂBa otpeaka AB u CD nepecekatorcs B Touke M tak, uto MA=
=T7cm, MB = 21 cm, MC = 3 cm u MD = 16 cm. Jlexkar 1M TOUKH
A, B, Cu D Ha opHO#l OKPYIKHOCTH?

16. Hauua maatuuka MA = | = | u (uepT. [4), BHCOTA noABEMa
€ro, NpH OTKIOHeHHH Ha yroa o, CA = h = 10 ¢m. Halitu paccrog-
pue BC touku B or MA (BC = x).
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M

17. Ing mnepesofa Xee3HOJOPOKHOLO
nyTH WHpHHOH b = 1,624 m B Mecte AB
(uept. 15) cpenaHo sarpyriende; NpH
3TOM- OKasanoch, uto BC = a = 42,4 m.
OmnpenenuTb paguyc sakpyrnenns 04 = R.

18. Xopaa AMB noBépHyTa OKOJIO
Toukd M Tak, 4To o1pe3sck MA ymeauaua-

1
¢t B 2 SPpasa. Kag usMeHusCcH OTpe3’oK

MB?

19. 1) U3 18yx nepecexamwmuxcs XopA
OfHa pa3jelHAach Ha 4acTd B 48 cu # 3 cu,
a japyras — nononaM. Onpeleauts ATHHY
BTOPOH XOpABL

2) HMs mByx nepecekamuigxcs Xopi
OZHA pasfenuaach Ha 4acti B 12 a #
18 4, a pfpyras — B OTHOWeHHH 3 : 8.
OnpefgenuTs LIHHY BTOPOH XOPAbL.

20. M3 ppyx nepecekatomuxcs XopJ nepsag paBua 32 cM, a OTPe3KH
Apyro#t xopAwl paBHel 12 cu u 16 cu. Onpelenutb oTpeskd mepBoi

XOp bl

21. Cexywas ABC moBépHyTa OKOJO BHEIUHEH TOUKM A TaK, 4To
BHelmIHUH eé orpe3sok AB ymeHoluwjcs B Tpd pasa. Kax u3MeHH-

Jlach AJIHHA ceKyiueh?

22. Ilyete ADB u AEC—
IBe  INpAMble, MepeceKamUlue
OKDYXHOCTb: OepBaf — B  TOU-
kax D u B, BTOpags — B TOH-
kax E u C.

Tpebyetes:

1} onpegenuts AE,
AD =5 cu,
AC = 25 cu;

2) onpeaeruts BD,
AB = 24 n,
EC =10 u;

3) onpeagenuts AB u AC,
ecan AB+ AC=50 mu, a
AD i AE=3:17.

23, Paauyc oxkpyxHocTH pa-
Bed 7 cm. W3 Toukm, yraanéuoi
OT ueHTpa Ha 9 cM, nposesena
ceKyuias TaK, YTO OHa JeJIHTCH
OKPYXHOCTbIO nononam. Ompe-
hequTb LJIHHY 5TOH cekyiiefi.

ecau
DB=15 cm wu

eciy
AC=16 u wu

20
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24. MAB u MCD — nBe cexyumie K OHOH OKpYXHocTH. Tpe-
byercs:

1) onpepennts CD, ecin MB = | m, MD = 15 dmn u CD = MA;

2) onpenenute MD, ecin MA =18 cu, AB=12 cn u
MC:CD=5:7;

3) onpenennts AB, eciu AB = MC, MA = 20u CD = 11.

25. Ipe XOpA®l MpONOMKEHB A0 B3aHMHOro nepeceyenns. Onpele-
JHTb JNHHY NOJYYEHHBIX NPOAOJIKEHHH, €CNH XOPAHW PaBHBl @ H b,
a HX TIPOJOJIKEHHS OTHOCHTCS, Kak M : H.

26. V3 onHo# TOUKM NpOBeReHbI K OKPYKHOCTH CeKyllas H Kaca-
‘TebHas. OnpeleanTb AJIHHY KacaTelbHOHM, eClH BHEWHNH W BHYTpeH-
HHH OTpe3KH CeKYIllell COOTBETCTBEHHO BLIPAXKAIOTCH CIEAVIOWINMH YHC-
aamu: 1) 4nb;2)2,25u 1,75, 3) 1 n 2,

27. Kacartenbnas paBna 20 cu, a HanboJbluas ceKyias, npoBené-
Has M3 TOH Xe TOYKM, paBHa 50 cm. OnpelennTh paguyc Kpyra.

28. Cexymas Gonpie CBOEr0 BHEUINETO OTPe3Ka B 2Z pasa. Bo

CKOJBKO pa3 OHa Oosblue KacaTelbHOH, TNPOBeAEHHOH u3 TOH xXKe
TOYKH?

29. O6mwas XOopAa IBYX TNepeceKaloWMXCs OKPYXKHOCTeH Npoos-
KeHa, W U3 TOUKH, B3ATOH Ha NPOLOJIIKEHHH, NPOBELEHbl K HUM Kaca-
TeJIbHbIE. Iloxasa'rb YTO OHU PEBHHI.

30. Ha onmoii cTopoHe yriia A OTJIOMeEHH OMH 33 APYTHM OTPE3KH:
AB = 6cmu BC = 8cm; a Ha Ipyro#l cTOpoHe OTJIOXKeH OTpe3ok AD =
= 10 cu. Uepes Toyxn B, C u D npoBesiena OKpy?HOCTb. ¥Y3HaTh, Ka-
caeTcs 1M 3TOH OKpyKHOCTH npsiMas AD, a ecsn HeT, To GyIeT JU TOY-
ka D nepso# (cuntas oT A) MM BTOPOH TOYKOH NepeceuenHus.

31. Ilycte 6yper: AB — KacatenwHass U, ACD — cekymas Tof
xe OKpyxHocTH, Tpebyercs:

1) onpenenuts CD, ecnu AB = 2 cm u AD = 4 cu;

2) onpenennts AD, ecit AC: CD = 4 :5u AB = 12 cm;

3) onpegpeants AB, ecnu AB = CD n AC = a.

32. 1) Kak nanexo BHIHO ¢ BO3JYIIHOTO Liapa (uept. 16), noanse-
LIErocs Ha BHICOTY 4 ku HAX 3eMneil (pafiyc 3eMIn paBen == 6370 «xx)?

2) Topa 2nbpyc (na KaBxase) nomnnMaeTcst Hag ypOBHeM MOpS
Ha 5600 x, Kak naneko MOKHO BHIETh € BEpPUIHHK! 3TOf TOPBI?

3) M — nabmonareqpHBI NYHKT BBICOTOH A MeTPOB Haj 3eMIE&l
(uepT. 17); paanyc 3emnu R, MT = d ectb HanboJabliee BiAMMOe pac-

crosinne. fokasate, uto d = )/ 2Rh + h2.

3amegarne Tak KaK A? scjelCTBHE CBOEH MaJjOCTH CPaBHUTENbAO
¢ 2Rh Ba pe3y,nbTaT MNCYTH He BJHSET, TO MOXXHO NOJb30BaTLCA NMPHOAMKENHOH

dopmysoli d ~ V' 2RA

33. 1) Kacatenbnas v cexkyuias, BHIXOASIIME B3 OAHOH TOUYKM, COOT-
BeTcTBeHHO paBHhI 20 cu 1 40 cm; cekynias yAaneHa oT HeHTpa Ha 8 cM.
OnpenenuTs pamuyc Kpyra.
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-2) Ounpenenuts paccTOsiHME OT UEHTPAa A0 TOH TOUKH, H3 KOTO-
pOMl BLIXOANIT KacaTeqbHAd M CEKYLLAs, €CAH OHA COOTBETCTBEHHO
paBHH 4 cm U 8 cm, a cexyiian yAajeHa oT UeHTpa Ha 12 cm.

34 1) V3 ofueft Toyxy mpoBelieHbl K OKPYMXHOCTM KacaTesibHad H
cexyutast, OnpenenuTs AAHHY KacaTeJbHOH, €C/IM OHa Ha 5 cm Gosblle
BHEWIHEro OTpe3Ka ceKylledl M Ha CTOJbKO e MeHbllle BHYTPEHHEro
OTpe3xa.

2) U3 opnoit Toykn npoBeieHb K OKPYXKHOCTH CEKyIlad M KacaTesb-
Had. CeKylnas paBHa g, a €8 BHYTPEHHHH OTPE30K OobIle BHEIMIHEro
OTpesKka Ha AMHHY KacaTenbroll. ONpenenuTb KacaTeNbHYI.

Yepr. 17

35. V3 onHoW TOuKM NpoBeleHE! K OXHON OKPYKHOCTH KacaTesbHaf
u cekywas. KacatenbHas Gosbllle BHYTPEHHEro M BHEIIHEro OTPE3KOB
cexyuiefl COOTBETCTBEHHO Ha 2 cm ¥ 4 cu. OnpenennTs LIHHY CeKyileH.

36.- V13 oxHoll TOuKHM TpOBeleHB! K OKD YKHOCTH KacaTeJibHas u ce-
kyian. OnpefenuTh WX AMHUHY, ecMH KacaTenpHast Ha 20 cm MeHblle
BHYTPEHHEro OTpe3Ka cekyel v Ha 8 cu Gonbllle BHEIIHero oTpesxa,

37. 1) U3 onnoil Touxy mpoBeleHL K OKPYMXHOCTH CeKyIlad B Ka-
catennnasn. Cymma ux paBHa 30 cum, a BHyTPeHHH# OTpe3oK cekyiefl Ha
2 ¢y Menbwe KacaTenbHOH. OnpeaeinTh CeKYUIYIO M KacaTeNbHYIO.

.2) V3 onHo#l TOuKH NpOBeleHHl K OKPyXKHOCTH CeKyIllas H Kacarenlb-
nas. CyMMa HX paBHa 15 cM, a BHeIIHHH OTPe30K CeKyllled Ha 2 cM
MeHpire KacartenbHofl, ONpeResiuTb CEeKYLUIYI0O M KacaTesbHYIO.

38. Otpesok AB npomomken Ba paccrossuHe BC. Ha AB u AC,
Kak Ha NHaMeTpax, nocTpoednl okpykHoctH. K orpesky AC B Touke
B nposenén nepnerankynap BD no nepeceueHns ¢ Goabllefi OKpyX-
Hocthio. M3 Touku C npoBeneHa kacaTenbHasi CK K MeHbIIell oKpyx-
noctH. Jokasartn, uto CD = CK.

39. K zaHHO# OKp y?KHOCTH NIPOBENEHL! ABe Map anjelbHble KacaTelb-
uble W TPeTbA KacaTenbHas, nepeceraiollas ux. -Paguyc ecTh cpeanas
npOnopUHOHATLHAA MEKIY OTpesKaMu TpeThedl KacarennHoH. JlokasaTs.
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40. Hanwn ase napanjenbuble npaMble Ha paccTosHHd 15 O oana
OT Apyroii; MexAy HUMH JaHa Touka M Ha paccTOSHHH 3 0 OT ORHOH
U3 HuxX. Yepes Touky M TpoBeleHa OKpPYKHOCTh, KacaTelbHas K
obeum napamnensm. OnpenemHTh pPAacCTOSIHHE MeXAY INPOEKIMHAMH
UeHTpa U TOUKH M Ha OXHY U3 JaHHBIX NapaJjienef.

41. B xpyr paiuyca r BnucaH paBHOOeAPEHHBIA TPEYrOMbHHK, Y KO-
TOPOr0 CYMMa BBICOTHl M OCHOBAaHMS pPaBHa AHameTpy Kpyra. Ompege-
JUTh BHICOTY.

42. OnpenenuTs pagHyc Kpyra, OMMCAHHOTO OKOJIO DPaBHOOedpeH-
HOIO TPeyroMbHHKA:

1) ecnu ocHoBauHe paBHO 16 cu, a BbicoTa 4 cu;

2) ecnu Gogopasi ctopoHa paBHa 12 dm, a Beicota 9 Ou;

-3) ecsin 6okoBast cropoHa pasna 15 m, a ocHoBaHHe 18 M.

43. B paBHOGempeHHOM TpeyroNbHHKe OCHOBaHHe paBHO 48 Ju,
a 6okoBas cropoHa pasHa 30 dm. OnpeneuTh pafuychl Kpyros, OMNH-
CAaHHOrO H BIIHCAHHOrO, M PaCCTOSHHE MEXKAY HX LEHTPaMH.

44. Paguyc paBeH r, xopZa AanHoll nyru pasBHa a. OnpenenuTh
XOpAY VYABOEHHOH AYIH.

45. Pamnyc okpyxHoCTH paBed 8 Om; xopna AB pasHa 12 om.
Uepes Touky A mpoBegeHa KacaTeslbHasl, a U3 Toukd B — xopna BC,
nmapaiiebHas KacaTelnHoH. OnpelennTh paccTosHue MEXIy Kaca-
TenbHOft U xopnoii BC.

46. Touxka A ygmanena oT npsmoit MN Ha paccrosinue 4. JlaHHbM
pajuycoM r ONMHcaHa OKPYKHOCTb TaK, YTO OHA IIPOXOAHT yepes TOUKY
A n xacaercs muuun MN. OnpeenuTs paccTosHle MeXAY NONYYEHHOH
TOUKOH KacaHHs M AaHHo# Toukoil A.



JEBSATHIH KJIACC

BBIYUCJIEHHE AJIMHBI OKPY)XHOCTH U EE YACTEWA.

12, (226). MpeapapuTenpHoe pazbacHeHHe, OTPE30K 0P IMOH MOKHO
CPaBHUTL ¢ APYTUM OTPE3KOM IIPAMOH, NIPHHATHIM 32 eIHHULY, TaK KaK
NpAMbIe JTIMHHY NIPH HaNoXeHuH coBMmelnaiores, JeficTBHTENBHO, TONBKO
1o 3TOH MPHYUHE MBl MOKEM YCTAHOBHTb, KAKHe OTPE3KH IIp AMBIX CUHU-
TaTb PABHBLIMH M HePaBHBIMH; YTO TAKOE CyMMa OTPe3KOB NpsAMOH; Ka-
Kot oTpesox Gonbiue apyroro B 2, 3, 4, ... pasa ¥ T. n. To4HO TaK XKe
JXYTH OKPYIKHOCTell ONMHAKOBOTO Pa¥yca MOMKHO CPABHHTh MeXIY coG0f
BCIEACTBHE TOTO, YTO TaKue AYIH IPH HANOXeHHH coBMemmaiores. Ho
TaK KaK HHKaKaf 4acTb OKPYMKHOCTH (MM ApYyrofl KpUBOH) He MOXKeT
COBMECTUTbCH C NPSMOH, TO HeJNb3A NyTéM HANOXKEHHA YCTAHOBHTS,
KaKo KDHMBOJNMHEHHBLI OTPE30K JOMIKHO CUHTAThL DaBHbLIM JaHHOMY
NpSMONUHEHHOMY OTpEe3Ky, a CJIeflOBATEeNbHO, U TO, KAKOH KPHUBOJHU-
Hel{HbIll oTpe3oK Goabiie JaHHOrO IpAMonuHefHorO B 2, 3, 4, ... pasa.
Takum obpasoMm, sBIsgercss HeOGXOAUMOCTb 0COBO ONPEeNeNUTh, YTO MBI
6ymem nogpasyMeBaTb MOJX AJNHHOH OKpPYXRHOCTH (AMH
yacTH ef), KOTAA cpaBHHBaeM e& ¢ NP AMONHHEHHBEIM OTPE3KOM.

I1ns1 5TO# meIN MBI JO/IIKHEI BBECTH HOBOE NIOHATHE, HMEIIIee HCKITIO-
yiTeNbHO GOMblIOe 3HaueHHe BO BCeH MaTeMaTHRe, MMEHHO MO H f-
THe 0 mpejgenae,

Mpenen 4yucaoBoOd mMocJie0BATELHOCTH,

13. (227.) Bo mHorux Bonpocax anre0pbl i T€OMETPHU NIPHXOAUTCH
BCTpeuaThCAd C IOCHeJOBATENBHOCTSMU YHCEJ, HAMUCAHHBIX OJHO 3a
JpyruMm mo onpefendHHoMy 3axoHy. Hanpumep, natypanbubifl psn

qHcen:
1, 2,3, 4,5, ..,

apugMeTHUeckas M reoMeTpHuyecKas INpPOTPeccHH, MPOLOTKeEHHbIe He-
OrpaHHYeHHO:
a, a4+ d, a+ 2d, a+3d, vees
a, ag, ag?, ags, ...,

npeacTasasioT coboft GecKoHeUHble MOCHeIOBATENBHOCTH YHMCENT, HJIH
GecKOHeyHble YHCAOBble IIOCAEN0BATENLHOCTH.

Hns kakRo# Tako# INOCTeNOBAaTEbHOCTH MOMXHO YKas3aTh [IpaBHIIO,
o KOTOpoMy cocTaBastoTca eé uneHel. Tak, B apudmeTuueckoil npo-
rpeccHM KaKAbH uled DasHHUTCH OT HpeAbAYUIEro Ha ORHO U TO ¥XKe
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YUC/IO, B reOMETPHYECKON MPOrpeccHH KaMAbli uieH paBeH npejile-
CTBYIOHIEMY, YMHOMKEHHOMY HA HEKOTOPO® onpefenéHHoe YHCIO (3HA-
MeHaTelh NPOTPeccHHu).

MHorue nocneloBaTeNILHOCTH COCTABJSIOTCS MO GoJTee COMKHBIM Mpa-

BunaM. Tak, HanmpAMep, BhUHCTsAsS }/ 2 C HEZOCTATKOM CHAYaaa C TOU-
HOCTBIO J0 0, 1, sarem ¢ Tounoctsio 2o 0,01, 3atem ¢ Touroctsio 1o 0,001
H NPOJOMIKASL 3TO BhIUMC/IeHHEe HEOrpaHHUEHHO, MBI MOJYUHM Gecko-
HEUHYIO YHCJAOBYIO MOCTEXOBATENBHOCTD:

1,4; 1,41; 1,414; 1,4142,
Zaoulyro npubrukéHHoe 3HadeHHe V2 ¢ BospacTawoiedl cTeneHbio
TOYHOCTH. '
HOnda atoll nocesoBaTe/IbHOCTH HENb3A yKa3aTb NMPOCTOro NpaBuia,
0 KOTOPOMY MOXHO ObLTO 6hl MOJYYHTh HOBblE €€ YIeHbl, 3HAf MpPeNk-
Jylpe, HO BCE e MOXKHO olpeflenuTb 060l uieH 3Tofi mocsegoBa-

TeNBHOCTH. Tak, 4TO6bl MOyquTh 4-f ed uleH, HYMXHO BHIYHCAUTL )/ 2
¢ tounocTeio 1o 0,0001, ana nonydeHus 5-ro wiIeHa HYXKHO BBIYHCAHTH
V2 ¢ tognocTsio Ao 0,00001 u T. A.

HonycTuM, 4To useHbl JaHHOH GecKOHEYHOH MOC/IeZ0BATENLHOCTH
a;, Gy, Qs ..., G ... [0 Mepe MOBBIIEHHST KX HOMepa HeEOrpaHu-
YeHHO NPUGIUIKAIOTCH K HEKOTOpOMY 4uCTy A. 3T0 3HAYHT CJIenyrolee;
CYUIECTBYeT HEKOTOpOe 4ucao A Takoe, 4TO, Kakoe Obl MajIoe MOJIONH-
TeJIbHOE YHCJIO § MBI HH B3fJIH, B JAHHOH MOCIAEIOBATENBHOCTH MOMKHO
OTBICKATh YJIeH, HAYHHAS C KOTOPOro BCE WIEHB MOCJeH0BAaTE/LHOCTH
no abconioTHO! BeMHYHHE OTJHYAOTCA OT A MeHblle, ueM Ha ¢. Mbl
6yaeM 3TO CBOHCTBO KOPOTKO BbIpaXKaTh TaK: afCOMIOTHAA BETHYHHA
pasHocT# a, — A HeorpaHu4yeHHO yGbIBaeT ¢ BO3pacTaHHEM HOMepa f1.

B 3710M ciyyae gucio A HasniBaeTCs NpefesioM JAHHOH GecKOHeuHOH
YHCJIOBOH MocjeloBaTtenbHocTd. [lpuBeném npumep Tako#l mocsaenoBa-
TenbHoctd. COCTaBUM MOC/E0BaTeNLHOCTb AECATHUHBIX Apofeil:

0,9; 0,99; 0,999,

31ech Kax{Abll uJeH MOJyyaeTcss Y3 MpPelbAYUIEro HpHIHCLIBA-
HHEeM HOBOTO JAecATHYHOro 3Haka 9.

Jlerko 3aMeTHTb, 4TO YaeHbl 3TOH MNOC/AEeAOBATENbHOCTH HEorpaHu-
YeHHO NPUOMHIKAIOTCA K efHHHUE.

WwmeHHo, nepBhlil uien ominuaerca oT efuHuus! Ha 0,1, BTOpo# Ha
0,01, tpetuit Ha 0,001, 1 ecTM ZOCTATOUHO NPOROMKHTE 3TY TOCTEN0BA-
TENLHOCTh, TO MOMHO HAHTH B Hell ujeH, HauuMHAS ¢ KOTOPOro Bce Mo-
cieqyiomye 4ieHbl O6yAyT OTIMYAThCA OT eAMHUUE HA CKOJb YTOJHO
Majylo, 3apaHee YKa3aHHYK BenuudHy. ClefoBaTenbHO, Mbl MOMKEM
CKasaTh, YTO B3siTas HAMH OecKOHeUHAasd YHCAOBAS MOCJIEN0BATEALHOCTD
vMeeT TipefenoM enwHuny. Jpyrum npumepoM uucaoBoff mocienosa-
TeIbHOCTH, HMelomlell Npenen, CAYXKUT NOCAelOBATENbHOCTL NpHGIH-
KEHHBIX 3HAYeHHH AMHHBI OTpe3Ka, HeCOM3MEPHUMOTO ¢ eZWHuled IJd-
Hbi, BBIYKCAEHHBIX CHETOCTATKOM, CHAyasa c TOUHOCThIO fo 0,1, sateM—
10 0,01, satem — 10 0,001 u T. Z.
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[IpenenoM 310l MocAEAOBATENLHOCTH CNYKUT GecKoneyHas AecaTyy-
Has Apo6b, MpeAcTaBJAIONIast TOYHYIO Mepy AJHHBI JaHHOro oTpeska. B
caMoM Jeje, BendunHa OecKOHeuHO# JecaTHYHOH ApobH 3akjloyeHa
MEXKIY ABYM €€ NpHOIHKEHHBIMHY 3HAUEHHSIMH, BBIYHCIEHHBIMH C OJH-
HaKOBOH TOYHOCTBIO — OJHO C HeNOCTATKOM, Apyroe ¢ H30LITKOM.

Kax 6bL10 NMOKAa3aHO Bbillle, 3Ta PA3HOCTb HEOrPaHHUEHHO yOblBaeT
N0 Mepe MOBBLINIEHHWST CTENEHH TOYHOCTH MNpUOMMKEHHBIX 3HAUEHHH.
CnenoBaTebHO, - JOXKHA HeOrPAHUYEHHO YOBIBATL U pPasHOCTh MEXIY
caMoli GecKOHeUHOH AecsTHYHOH Apobblo U e€ NpUOJMKEHHBIMH 3Haue-
HUSIMD TIO Mepe TIOBBILIEHHS CTEeNMeHH TOYHOCTH 3THX 3HaueHuH. 3Ha-
yuT, GecKOHeYHas JecsATHYHas ApoOb CJYKHUT NpeleloM Moc/ael0Ba-
TeNbHOCTH Becex e€ Npub/IvIKEHHBIX 3HAUeHUH, B3ATHIX C HEAOCTAaTKOM
(1mu Beex NPUOBIMKEHHBIX 3HAYEHHH, B3SITHIX C H3OBLITKOM).

Jlerko 3aMeTuTb, YTO He BCsIKas GeCKOHeYHAs MOC/IeN0BATENbHOCTD
uMeeT TpeAesl; HANPUMEP, HATYPanbHbl A UHCeN:

1,2, 3 4,5, ..,

QUeBUJIHO, HUKaKOro rnpenesa He UMEeT, TdK KaK €ro WieHbl HeOorpaHu-
YEHHO BO3pacTaloT H HH K KaKOMYy UHCJIY HE HpH6JIH}Ka}OTCH.

14. (228.) Teopema. Bcaxas OGEcKOHeIHAS HHCA08A%R
10CAE008QMEABROCHID MONCEM UMEINL MOALIO OCUH npedea.

B cripasensMBocTH 3ToH TeOpeME! JIEFrKO YOeIHTLCH JOKa3aTesbCTBOM
OT IIPOTHBHOTO. B camoM nene, NpeRNoONOXUM, YTO AaHa nocJel0Bareb-
HOCTh

Ay, Aoy gy oony Qpy oeny

KOTOpasi IMeeT IBap a 3J1 ¥ U H bl X Tipefenia A u B. B raxkom cnyuae,
B CHJIy TOTO, UTO A ecTh Npelest JaHHOH NOCaeN0BaTebHOCTH, abcotoT-
Hasi BeTUYWHA PA3HOCTH @, — A JO/MKHA HeOrpaHHUYeHHO YOLIBAThH C
Bo3pdcTanueM n. B cuny Toro, uto B ecTh ToXKe npelesn RaHHOH Mocie-
JIOBaTeJIbHOCTH, abCcoMIoTHAS BEIMYHHA PA3HOCTH a, — B TaKxe JoxHA
HEeOrpaHUYeHHO YOBIBaTL C BO3pacTaHHEM 1.

Ho B Takom ciyyae a6cositoTHAsl BeIHYHHA Pa3HOCTH

(a/z_— A) - (an — B)

JOMKHA TaK¥Xe MY HeOrpaHHYeHHO yOLIBAThb, HJIH OBITh PaBHOMN HYJIO.
Ho 3Ta nocsienHss pasnocTs paBHa pasHocTd yucesa B — A u, ciego-
BaTe&JILHO, €CTh HEKOTOpOe BIIOJHE ONpeAetEéHHOe, OTJIMYHOE OT HYJA -
U¥CI0. DTO YHUCJIO HE 3aBUCHT OT HOMEpa 7 ¥ IPH BO3PaCTaHUH 1 BOBCE
ne uaMeHsercs. TakuM obpasoMm, IPENNONOKeHNE, YTO CYLIECTBYIOT JABa
npeaena YicJI0BoR MOCTeA0BATNILHOCTH, IPUBEJIO HAC K IPOTHBOPEYHIO.

15. (229.) Tlpenesn Bospacrtaiolelt GecKOHeHUHOH UHCIOBOH mo-
CJEeN0BATENBHOCTH, . PaccCMOTPHM TakKylo NOCJAEN0BATEILHOCTb dy, @,
a3 ..., @y, ..., B KOTOPOH KaxAblH cJeRyloWUHE uned OoJblie
npebAyllero, T. €. a,y = @, 4 B TO JXe BpeMA Bce WIeHHl nocaelo-
BaTeJILHOCTH MeHblle HEKOTOpOro onpefenéHHoro udena M, T. e. and
moboro Homepa n a, << M.
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B smom cayuae nocredosamesvrocms usmeem onpedeétinoni npedea.
(Teopema Befteputpacca.)
16. (231.) Ilpenen mepemeH:ioi BeanuuHwl. EcaH gana mocnenosa-
TEJBHOCTD
Ay, Ay Qg eoey Apy veney

TO n-it usieH e€ a, MOXKHO Ha3BaTh NePEeMERHON 8eAUMUHOG, YHCIOBOE 3HA-
YeHHEe KOTOPOH 3aBHCUT OT e€ HOMepa n. STHM BBIpAXKEHHEM «IIEpEMEH-
Hasl BeJIMYHHAY YacTO MOJAL3YIOTCA AJs YIPOWIEeHHs peun. Tak, BMeCTo
BuIDAXKEHUS] «laHA OeCKOHEYHARN 4YUCA0BAs NOCIENOBATEIBHOCTb
a,, a;, ..., 4, ...» TIPHHSITO FOBODHTH «laHa MNepeMeHHAas BeJHYHHA 4,
TIPHHAMAIOIAsI TIOCTIENOBATEIbHO PRI 3HAUEHUH a,, a,, dg, ...». Eciau
MIONIL30BATBCA 3THM CNOCOGOM BbIpAXKeHUs, TO MOMKHO TOBODHTb HE O
npegfese MOCNELOBATENLHOCTH, & O Npefee NepeMeHHON BeJHYHHBL

B TakoM cnyuae, mpennoxkeHnue, AokasaHHoe B § 14 (228), MoxHO
BBICKA3aTh B (popMe: «Bcskas nepeMeHHast BEIHUMHA MOXKET CTPEMHThb-
Cs1 IMUIb K ORKHOMY Opefenys. BTo NpeanoxKeHHe YacTO BEICKA3EIBAIOT
Tak: «Ecau ZaHbl IIBe MepeMeHHbIe B&JIMYHHN 4, u b,, NpHUEM Bce 3Ha-
YeHHs IepBOH DaBHBl COOTBETCTBYWIIHMM 3HAUEHHSIM BTOPOH: a4, = b,
a, = by, ..., a, = b,, ..., TO Ipefes NepBOH BEAUUHHDI, KOHEUHO, EC/H
OH CYIIECTBYET, PaBeH Npeleny BTOPoil», HAM Kopoue: «Ecaun ase mepe-
MeHHBle BEJIMYHHB! PaBHBL, TO PABHBl H HX HPERENbI».

Tpepnoxenue (§ 15) o mpepesne Bospacraroliell unc/a0BO#H NMOCIEROBA-
TEJILHOCTH MOXKHO BBICKA3aTb TAK: eCAU NEPeMeHHAA BeAuduna a, 803-
pacmaent ¢ 803PACMAHUCM HOMEPA TL U 8 MO JHE 8PEMS OCIALMC MeHbule
HEKOMOPO20 NOCHIOAHHO20 YUCAQ, MO 3MA NEPeMEHHA BeAUMUHA UuMeem
npedex.

JAnuHa OKPYKHOCTH.

17. (232.) Tlonsatne o npefene DacT BO3MOKXHOCTb TOYHO OINpefe-
JINTb, UTO Mbl TIOAPA3yMeBaeM NOA IJuHOH okpyxuoctd. [Ipexsapu-
TeJBHO ROKAXKEM CIEAYIOIIHE JIEMMBI,

Jdemma 1. Botnyrkaas aoxanas (ABCD, uepr. 18) mensuwe
scaroii dpyzoi somanoii (AEFGD), o6semarouieli nepsyo.

Brlpamenus «oGbeMIOmas TOMaHasa», «obbeMmeMas JJOMaHasy Me-
0T caepylommit embica. [Tycrs aBe JoManble (kKak Te, KOTOphie H306pa-
EHbl Y Hac Ha 4YepTexe) UMEIOT Of-
HH ¥ Te 3Ke Kouusl A 1 D u pacno-
JIOKEHBl TakuMm ofpaszoM, uTO oOJHa
nomanaa (ABCD) Bcst JeXHT BHYT-
pH MHOTOyroJbHHKa, 06pa30BaHHOIO
Ipyrojt jomaHo# u oTpeskoM AD, co-
equnsomnM kouusl A u D; Torna

BHEITHSIS JIOMaHas  HashiBaeTcs
ofnemiiolielt, a8 BHYTPEHHAS JOMa-
Hag — oObeMaeMoi. Uepr, 18



[IpeacronT nokasaTh, uTto obbemneman Jomanas ABCD (ecan oma
BhIyKAas) Kopode Besikoll obwemmiowedt munuu AEFGD (Bcé pagHo —
BBIYKJOH WM HEBBINYKJOH), T. €. 4TO

AB + BC + CD < AE + EF + FG -+ GD.

[TposomsHM CTOPOHBI BEINYK/IOA JIOMAHOH TaK, KaK yKA3aHO Ha Hep-
texxe. TOrAa, NPYHAB BO BHMMAHHE, YTO OTPE3OK NPSAMOH MeHbile BCsi-
KON 71OMaHOH, COEAMHSIOLIEH KOHIIBI OTPEe3Ka, Mbl MOXEeM Halkcarh
clelyiollYe HepaBeHCTBa:

AB + BH < AE + EH;
BC + CK < BH + HF + FG + GKj
CD < CK + KD.

ClokHM NMOYTEHHO BCE 9TH HEPABEHCTBA H 3aTeM OT ofenx yacrell 1o-
JYYEeHHOTO HepaBeHCTBAZ OTHHMEM BCMOMoraresbHEle oTpeskn BH
u CK; pdnee, samenuB cymmy EH 4+ HF otpeskoM EF u cymmy
GK + KD — orpeskom GD, noJyuum T0 HepaBeHCTBO, KOTOpoe Tpefo-
BaJOCh A0KAa3aThb.

3ameuwaunne. Ecnu O obbeMmaemas JHHHSA He GblTa BHITYKJOH
(uepT. 19), TO R3N0OKEHHOE JOKA3ATENLCTBO HENbL31 OLII0 Obl IPUMEHHTh.
B sToM cnydae o6bemaeMas JOMaHas MOXKET OKa3zaTbcqd U Gosblie o6beM-
moled.

18. (233.) Jlemma 2. Ilepumemp 8binyK.1020 MHO20Y20456-
Hurxa (ABCD) seHbiie nepumempa 8CK020 Opy2020 MHO20*
yzorshuxa (MNPQRL), o6semarowezo nepéoii (uepr. 20).

Tpefyercs RokasaTb, 4TO

AB+ BC+ CD + DA <<IM + MN + NP + PQ +QR + RL.
[Tpomonxue B o6OHX Hamnpasne-
HUSIX OAHY Kakyio-HHOYAb CTOPOHY

AD  BBHIYKJIOTO MHOTOYTOJNbHHKA, M
NpUMEHHM K JIOMaHBIM JHHUAM ABCD

Yepr. 19 Yepr. 20

w ATMNPQRSD, coenunsiomuM Toukn A ¥ D, jemMy npeibiiyiuero
naparpada; NOJYyYHM HepaBEHCTBO:
AB+ BC+ CD < AT +TM + MN + NP +
+ PQ + QR + RS + SD.
C apyrofi cToposnl, Tak Kak oTpe3ok ST wmenblue Jomanoid SLT,
TO MOMEM HamucaThb: _
TA 4+ AD 4+ DS << TL + LS.
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CnoxuM NowWIeHHO 5TH ABa HepaBeHCTBA H OTHHMEM OT o0en¥ vacredl
BcnoMoratenbible otpeska AT u DS; panee, samenus cymmy TL -+ TM
orpeskoM LM u cymmy LS -+ RS orpeskom LR, momyuuMm To, 4TO
TpeboBanoch AOKAa3aTh. '

19, (234.) OnpepeneHue AMHBI OKpYyHHOCTH, Bmumem B JaHHYIO
OKPYHHOCTb (4epT. 21) MpaBH/IBHBI MHOTOYTOMBHNK, HAPUMED LIECTH-
YrOJIbHHK, H HA KaKo#-HUGYAb npsaMoil MN (uepT. 22) OT/IONKHM OTPe30K
OP,, paBHBIA NepUMETPY 3TOTO LIECTHYTOJbHHKA (HAa HAlleM depTexe
nepuMerp H306paxéH MO HeJOCTATKY CBOGOJHOIO .

MeCTa B yMeHbLIEHHOM BHJe). ¥ IBOUM Tenepb YHC-

JIO CTOPOH BIIHCAHHOTO IIECTHYTOJNBHHKA, T. €.

BME€CTO IIECTHYTOJNbHHKA BO3bMEM IIPABHUJIbHBIN

pnucanHbll  12-yronesHuk. HafigéMm rtaxkxke ero

IEPHUMeTD H OTJIOKHM ero Ha TOH xe npaMoit MN

oT Toft ke Toukd O; MyCTb TOTJA MOJMYUHTCS OT-

pe3ok OP,, KoTopHhii Ao/xkeH Ouith Gosbiue OP,,

TaK Kak BMECTO Kax/J0f CTOPOHHI LLIeCTH YTOJ bHHU-

Ka Mbl Termepb GepéM JIOMaHyIO (13 ABYX CTOPOH

12-yronwuuka), Koropas RJAHHHee NpAMOH. Uepr. 21
YIBOHM CHOBAa YHCJIO CTOPOH BIHCAHHOTO

12-yroibHUKa, T. €. BO3bMEM Telepb NpaBUHIAbHBIA 24-yrombHuk
(Ha 4depTee OH He yKa3au), HafiiéM ero mepumeTp- H OTVIOMHM €ro Ha
MN or Toit ke Touku O; MBI MosyuuM Torza oTpesok OPg, KoTophifi
6yaer 6osbiie OP, 1o To# e mpuudne, 1m0 kakoit OP, Goiviue OP;.

Boofpa3umM, u4To Takoll npouecc YABOSHHS M OTK/IalbBAHUSA NepH-
METPOB MPOAOJKaeTcs Beé fanee u JAasnee. Torxa Mbl moJyduM GecKoxey-
HYIO Noc/eloBaTeNbHOCTh nepumetpos OP;, OP, OP,, ..., KoTopas
ABJSleTCsl BO3pacTaiollefl moc/aefoBaTelbHOCThI0. ONHAaKO BO3pacTaHue

M —t f =t N
UYepr. 22

5TO He MOXeT ObiTh HeorpaHHueHHBIM, TaK KaK NEPUMETP BCSKOro
BIIHCAHHOTO MHOTOYTOJbHHKA (BBUTYKJIOr0), KaKOBO Obl HH OBLIO uMC/I0
€ro CTOPOH, BCerAa OCTaéTcA MeHblUe NepuMmeTpa joboro ONMHCAHHOTO
MHOrOYroJIbHHKa (Kak ero obsemiioumero). Beaeactsue storo monyuen-
HafA NOCAENOBATENbLHOCTs NEPUMETPOB NIPABUMBHLIX BIMCAHHBIX MHOIO-
YroMIBHHKOB HMeeT onpelen&HHniit npeaen (§ 15). StoT npeaen u npu-
HHMAIOT 32 JIHHY OKpYXKHoCTH. Takrm o6pasoM, Mbl IDHHHMAaeM cAeny-
jomee o NpefeJeHUe 3a04uUHY OKPYICHOCL NPUHUMAENICS Mom
npedes, K Komopomy cmpemumca (npubauxcaemca) nepemennsui nepu-
MEMmp NpasuAbHO20 MHO20YZOAbHUKA, BRUCAHHO20 8 3MY OKDYNIHOCMS,
K020@ 4UCAO CIMOPOH 220 HE0ePaHUYeHHO Yyosausaemcsa.

3aMeuasnne MoxHO L0Ka3aTb (Mbl ONYCKAEM 3TO NOKA3aTeqbCTBO), Y4TO
Opejes STOT He 8aBUCHT OT TOrO, ¢ KAaKOro MHOTOYrOJbHHKA Muw HaYHHaeMm
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yanoenue. BoJee Toro, MOMHO 0Ka3aTh, YTO eCJIH JlaKe BIHCAHHBIE MHOTOYIOMh-
HEKM H ne GYAYT NpAaBHAbHHE, BCE XK€ NEepPUMETPhl HX CTPEMSTCS K TOMY XKe
caMoMy npeneay, Kak H NepHMETPHl NpPaBHABHBIX MHOTOYTOJbHHKOB, JHIb Obl
TOJLKO CTOPOHL MX HEOTPAHHYEHHO YMeHbIlaAuch (M, CAELOBATENBHO, YHCIO CTO-
POH HX HEOrpaHWYEHHO YBeJHYHBAJOCH) NYTEM J1M YLBOEHHSA, KaK MH 5TO Npef-
nosaraju RJs NPABHJILHEIX MHOTOYrOJBHHKOB, MK NO KaKOMY-HHGYAs HHOMY 3a-
KOHY (MBI ONYCKaeM 3TO JO0KasaTesbCTBO).

TarnM obpasoM, Ans KamAOH OKPYXKHOCTH CYHIECTBYeT CRON ejMHCTBEHHHIH
npezes, K KOTOPOMY CTPEMHTCs NePHMeTpP BIHCAHHOTO BHITYKJOTO MHOIOYroJbHH-
K4, KOrZa CTOPOHL! €r0 HEOTPAHMUEHHO YMEHbLHIAIOTCH; NpeRes 3TOT M NpPRHUMa-
eTcsl 33 JJKHY OKDPYMKHOCTH. -

Papnbiv 06pasoM sa IJuHY KakOH-HHMOYAL AyrH OKpYyxHocTH AB
(4epT. 23) npuHUMaeTcss Npefes, K KOTOPOMY CTPEMHTCS NepeMeHHBIH

D

Yept. 23, Yepr. 24

NepUMeTp JIOMaHOH JIHHHH, BNHCAHHOHR B 5Ty AYry H HMeloliel ¢ Hel
ONHH H Te e KOHLbI, KOTZa YHCJO CTOPOH JIOMAHOH HeorpaHHYeHHO
yJBauBaercs.

20. (235,) Jdonywenus. JlJIs npOCTOTH M3JOMKEHHS Mbl NPHMEM
Ge3 [loKas3aTebCTBA CJIEAYIONIME, IOYTH OUYEBHAHLIE, NpPENTONKEHHUS:

Hauna Oyeu oxpysxcrocmu: 1) Goavwe cmseusarowel: ee xopdbt,” HO
2) MmeHbuie nepuMempa BCAKOL NOMAHOU AUKUL, ORUCAHHOLU 0KOAO SMol
Oyeu u umerowjedd ¢ Hell 00HU U me e KoHyer (4epT. 24).

21, HaxoxneHue AJHHBI OKPYXKHOCTH. [lJIs STOH LeEJSH MOXKHO BOC-
noNB30BaThCs GOPMYJNONH, BhHIpaXKaomiell cTOpPOHY (a,) NpaBHJILHOTO
n-yroJsHUKa yepes pajauyc (R) onucaHHOro Kpyra:

a, = 2R sin 180
n
Torza nepumetp n-yronbunka (P,) MOXHO BHPasHTL B BHIE GOPMYJIbL:
180°

P,=an=2Rn-sin —

[lonb3ysick CEMH3HAUHBIMM TaGlHUaMH CHHYCOB YIVIOB, HaiaéMm
P, = 2R . 6sin 30° = 2R - 3.
Py, = 2R + 12 sin 15° = 2R . 3,10582..,

P,, = 2R - 24 sin 7°30" = 2R - 3,13262...
P,, = 2R - 48 sin 3°45’ = 2R - 3,13935...
P,, = 2R - 96 sin 1°52’30"" = 2R - 3,14103..,

Poy= 2R - 192 sin 56°15"" = 2R - 3,14145...
Py, = 2R - 384 sin 28'7"",5 = 2R - 3,14156....



HpH KayjaoM MocJeAywlieM YABOSCHHH 4YHcja CTOPOH MNPaBHJIBHOIO
BIIHCAHHOIO MHOrOYrOJIbHHKa MBI NOJYyuaeM IOCHeAoBaTeIbHOCTE 3Ha-

. . 180° . "
uennii npousseneHus 2Rn - sin —. Kaxawlli mociezyromuil wieH
n

3TOM TNOC/AeJ0BaTeNLHOCTH OGosbllle MpeABIAYIIEro H B TO e BpeMs
KaxAblil eé wieH MeHELIe HEKOTOPOro onpelesiéHHOro wHeaa. dra noc-
JIeJI0BATENBHOCTh, Kak (10KasaHo B § 19(234), uMeer npejesdl, KOTOpHIH
¥ MPHHHMAIOT 3a JIHHY OKpYKHOCcTH. TakuM obpasoM, AepHMeTp npa-
BUJBHOTO BIHCAHHOTO MHOTOYrOJbHMKa RaéT npuOGIMKEHHOe 3Ha-
ueHMe IJIMHBEI OKDYXKHOCTH, NMPUYEM MO Mepe MPOZOJIKEHHS Npouecca
YABOEHHU S UUCJIa CTOPOH STOTO MHOTOYTOJBHHKA TOYHOCTb 3HAYGHH A BO3-
pacraer.

22, (238.) OrtHoulenHe NJIMHBLI OKPYKHOCTH K JaMamerpy, Pac-
CMaTpHBasi NpOLecC HaXOMIEHHS IJIHHBI OKPYKHOCTH, MOXHO 3aMe-
THUTb, UTO YHCJIO, Ha KOTOPOE HYXKHO YMHOXHTBb AHaMeTp, uTobh mosy-
UUTb AJMHY OKDYKHOCTH, HE 3aBHCHT OT BEJIHYHHBI CaMOTO AHaMeTpa,

- TaK YTO eCJH Mbl HallUI, YTO AJHHA KaKoH-HHOYAb OKPYXKHOCTH paBHa
eé aMaMeTpy, YMHOKEHHOMY Ha HEKOTOpPOE YHCJIO, TO M JAJIHHA BCSKOM
Apyroit OKpyxHocTH OyleT paBHa e€ AHaMeTPy, YMHOXKEHHOMY Ha TO
Ke caMoe UHCJIO.

B camoM fnene, Bo3pMéM JBe OKPYM(HOCTH: OAHY paauyca R, apy-
ryto paauyca r. JnuHy nepBo#t OKpYKHOCTH 0603HauHM yepes C, AJIH-
HY BTOpOH — uepe3 ¢. BrumeM B KaxAyl0 U3 HHUX NPaBHJALHEIE MHO-
FOYTOJbHHK C OLHUM H TeM XXe UMCJIOM CTOPOH ¥ OyleM yABaumBaTh
YHCI0 CTOPOH KAaMKAOro M3 3THUX MHOTOYTOJLHHKOB.

OfosnaurM uepes P, mnepeMeHHBI! NepPHMeTP NMPaBHJALHOLO MHO-
royrobHHKa, BIMCAHHOTO B MEPBYIO OKPYXKHOCTD, M UEPes p, nepemeH-
HBIH NepuMeTp NPaBHJIbHOTO MHOTOYTOJbHHKA C TEM JKe UHCJIOM CTOPOH,
BIIHCAHHOIO BO BTODYIO OKPYKHOCTB.

'Ha ocuosanun ¢opmysst P, = 2Rn - sinl—s% , AaiHo# B § 21, Mut

eM Hanucarthb: ‘Fi,'l = &'
MOXK 2R 2r

[Tepemenunlfi mepumetp P, nMeeT npenenoM AauHy C nepBoil OKpyx-
HocTH. [lepeMeHHBIH IEDHMETP p,, UMeeT NPEAeNOM AJIHHY ¢ BTOPOH OK-

Py __pa c
py}KHOCTH. A NOTOMY K3 pPAaBEHCTBA 75 = 3. BbITEKaeT

C

2R 2r 2R or

(§ 14 u 16). Takum 06pa3oM, Mbl MOIKEM CKa3aTh, N0 OIMHOWEHUe Oay-

Hol OKPYICHOCMU K ee Ouamempy eciio 4ucao HOCMOAHHOe 045 6CeX OKDYNc-
Hocmetl,

3To MOCTOSHHOE YMC/I0 MPUHSATO 0603HauaTh rpeueckodl GykBoit mi,

Ml MoxeM, TakuM 06pasoM, A LIHHH C OKPYXKHOCTH HalKCaTh

Takyw GopMmyay:
C=2R - -m win C=2nR.

1 OBosnauenne 3To BBELEHO, 10 Beell BeposaTHocTH, B XVII cronetun. Bykaa
7 (mu) ecTb HayaJbHas OYKBa TPEUECKOTo Cj0Ba JEPIPEPELD (OKPYKHOCTD),
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Jloka3ano, yTo YHCJOC T IBJISIETCS YHCIOM HPpPallUOHaAbHBIM, H, 3Ha-
YHT, OHO He MOXKeT OLITb BhIpaKEHO TOYHO HMKAKHM panlOHAJbHbIM
yycaoM. Ho ero npubinikéHHble 3HAYEHHA MOXKHO HAaXOAHTbH Da3liny-
HBEIMH cnocobamMi ¢ Kako# yrofHo TourocThio. [IpHHSIB nepHMeTp BIH-
caHHoro 96-yronbHuKa 3a NpHOJIMKERHYIO ANMHY OKPYXKHOCTH, Mbl
NOJAYYHM JJs v npubnuXkERHoe 3HaueHHe 3,14 ¢ HEZOCTaTKOM M C TOU-
HocTbio o 0,01. DTa TOUHOCTHL A5 NpakTHUeCcKHX uenell uacTo GeiBaeT
JocrarouHa. Jlnsa Gosee TOWHBIX BHIYHCAEHHEH MOXKHO GpaTh 7t == 3,14159.

Tlonb3ysch coBpeMeHHBIMU BHIYHCARTENLHBIMH MalOHHaMK, HalLIH
Gonee 3000 3uakoB uncaa ;.

INonesno 3aMeTHTh, uTo elié B [1] Beke 10 Hauana naieft 5prl 3HaMe-
HHTHI cHpaKy3ckKuii reomeTp Apxumel Hawén Ans 7 OYeHb IIPOCTOE
ugCao 28/,, T. e. 3/,. DT0UNCA0 HecKosabKo Gojiee st H pasHUTCSH OT HEero
MeHee ueM Ha 2 ThICSYHBIX.

[pu pelllenun reoMeTpHUeCKUX 3afad 4acTO BCTpeuaeTcs 4ucio, ob-

paTrHoe YHCJY 7, T. €. paBHOe ApoGH :‘— . [oseano 3amoMHuTL HeCKOMb-
Ko uudp 3TOro umcaa:
| L — 0,3183098...
‘T
23. (239.) Aouna nyru, coaepmamed 7 rpapycor, II/IHHa OKpyx-
HOCTH ecTh 2nR, sHawnT, AJAMHA Ayrd B 1° paBHa ,%5=%§ i caego-

BaTeJabHO, AJAWHA S AYTH, cojeprameil n°, BLIPAa3UTCH Tak:
aRn |
, 5% 180 '
Ecnu Ayra BolpaxeHna B MHHYTax (n”) HJIH B ceKyHAax (n'’), To Aau-

Ha eé onpejeisercss COOTBETCTBEHHO (GOPMYJIaMHu:

nRn aRn
S =— S§=—
180 - 60 180- 60 60

rie n — YHCI0 MHHYT HJIH CeKYHA.
24. (240.) 3anaua. Bomucaums ¢ mounocmoto 00 1 mm paduyc
maxoti oKkpydcHocmu, Oyea komopod, codepxcawias 81°21°36°7, pasua
0,452 M.
O6patuB 81°21°36" B cexyHAB, NoJayuuM yncao 292 856,
M3 ypaBHeHus
iR - 292 896

0,452 ==
45 180 - 60 - 60

Haxooum:
_0,452-180.60-60 1
- 202 896 11 n

25. (241.) 3apaua. Onpedeaumv 4ucao epadycos Oyeu,
Oauna KOMOpoU pasHa paduycy.

= 0,318 (m).
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3amenus B GopMyJe, onpelensioliell JIUHY AyrH B n°, BEJIUYUHY §
Hd R, NoJyuuM ypaBHeHue:

__nRn L
1800 o180
OTKyAa
n® = 180 = 180°- l——— 180° - 0,3183098 = 57°,295764 = 57°17’44”, 8.
n n

3aMeTiM, uTO Ayra, p aBH a i paiuycy, HasbiBaeTcs p a A H a-
HO M.

IVIOWAAb KPYTA H Ero YACTEMH.

26. (262.) Jlemwma, ITpu Heo2panuvenioMm YOB0EHIL HILCAL
CMOPOR RPABRABROZO BNACAMHO20 MHO20Y20AbHRKA CHIODO-
HQ €20 MOJXCEN (0eAambCss KAK Y200H0 MALOIH.

[TycTb n €CTb YMCIO CTOPOH NPaBHJILHOrO BIIHCAHHOIO MHOFOYIOMb-
HHKa H'p — ero NepuMeTp; TOrAa ANHHA OAHON CTOPOHHI 5TOrG MHOrO-

o .
- [lpy reorpanuzennoM yABOEHMH

Yypcla CTOPOH MHOTOYIOJIbHHKA 3HaMeHaTelb
310l Apobu 6yAET, OUEBHHO, BOSPACTATh HEOTP &
HHUYEHHO, a YHCJHTENb, T. e. P, XOTS H 6Y1eT BO3-
pacTath, HO He GecnpefesibHO (Tak Kax nepH-
METp BCSKOro BNMCAHHOTO BBINYKJOLO MHOIO-
yTONbHMKA BCErJA OCTaeTCs MEHBIUWM NepHMeT-
pa J1o60ro ONKCaHHOro MHOTOYroJbHHKa). Eciu
JKe B KakoH-uubyan Apobu 3HaMeHaTelb Heor-
paHHYEHHO BO3DACTAeT, a YUCJHTEJh OCTaéTcs
MeHbIIEe HEKOTOPOH NOCTOSHHON BEJHYHHBI, TO
Ipo6b 3Ta MOMXET CHenaThCs KaK YrOQHO Ma-
Jgofl. 3HauHT, TO XKe caMoe MOXKHO CKasaTb o Yepr 25
CTOPOHE TNPABHJIBLHONG BIMCAHHOIO MHOTOYTO/b-

HHKa: TIPH HeOrpAHWYEHHOM YABOEHMH HHC/JA CTOPOH OHA MOXKeT
cllenaTbhCsl KaK yrolHO MaJoH.

27. (263.) Cnencreue [lycte AB (uepr. 25) ecTh cTOpoHa
TIPaBHJbLHOrO BIHCaHHOro MHoroyrodbHuka, OA — pamuyc u OC —
anogema. U3 A OAC naxomum:

A0 — 0C << AC,

yroJbHHKa BBIPA3UTCs Apobhio

T. €,
I
A0 — 0C << 0 AB.
Ho npu HeorpauuyeHHOM YyIABCEHHH YHCJAa CTOPOH NpPaBHJABHOIO
BNHCAHHOIO MHOTOYrOJbHHKa CTOPOHA €ro, Kak Mu cefiyac JOKAa3anH,

MOXeT cles1aThCsl KaK YroJHO MaJIof, 3HauuT, TO Ke CaMOe MOXKHO CKa-
3ats H 0 pasHocty AQ — OC. Takum o6pasoM, NnpH HeorpaHHYeHHOM
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YABOGHHMH uYHCJa CTOPOH MPAaBHJLHOTO BITHCAHHOrO MHOTOYTrOMbHHKA
pasHocms mexcdy paduycom u anogemol moxcem cOeaamscs Kax YeooHo
M08, BT0 ke MOXKHO BhICKA3aTh APYIHMH CJIOBaMH TaK: MPH Heorpa-
HHYEHHOM YJBOEHHHW YHC/Ia CTOPOH NPAaBHJILHOMO BIHMCAHHOTO MHOIO-
YTOJIBHHKA npedes, K KOMOpomy cmpemumca anogema, ecms paduyc.
28. (264.) Mnowanp kpyra. Boniuem B Kpyr, pagdyc KoToporo o6o-
3HauuM R, Kaxkoi-HuGyAb UPaBMABHEIA MHOrOyronbHuK. [TycTh
10 Aalb 3TOr0 MHOrOYroNbHIKA Oyaer g,
nepUMeTp » » » P,
anodema » » » a.
[lo dopmyne BoluHCIEHHA MA0LIALH NPABHJILHOIO MHOIOYTONLHHKA
HMeeM:

_ Lo
9= pa.

Boo6pasnm Tenepb, 4To 4MCIO CTOPOH 3TOr0 MHOMOYroNbHHKA Heorpa-
HHYeHHO yABauBaercsd. Torja nepuMeTp p ¥ anodema a (cJeIoBaTesbHO,
H Ijowafib g) 6ynyr yBeauuuBaTbcd, NpHYEM nepumMerp OyleT cTpe-
MHTbCS K Mpeneny, upHHEMaeMoMmy 3a JauHY C OKpYXKHOCTH, anodema
Oyner cTpeMuUThCs K Npeieny, pasHomy paguycy R Kpyra. M3 sTore
ciellyeT, uTO IJIOLaAb MHOrOYrONbHHKA, YBEeIMUMBAAChL NPH YABOCHHH

YHCHA CTOPOH, GyJAeT cTpeMuThCs K NMpeneny, pasuomy 5 C - R. Ilpe-

Jen 3TOT TNPHHMMAETCS 3a YUCAEHHYK BeAHUHHY MNAOWAAd Kpyra.
Takum o6pasom, ofo3HauuB maomainsr Kpyra Gykso#t K, MoxeM Ha-
NHCATh:

1
=—2‘C'R9

T. €. NA0U4Aa06 Kpyea PasHa NOA0GUHE NPOU3seOerUss OAUHbL OKPYICHOCMU
R@ paduyc.

Tag kak C = 2nR, T0
K= 27R- R =nRY,

T. €. nA0ade Kpyaa pasHa xkeadpamy paduyca, YMHOIEHHOMY HA OMHO-
uleue OAuHbL OKpYscHOCMU K Ouamempy.

29, (265.) CnencrBue [liwowady xpy2os omuocamca, Kak
Keadpame: paduycos uaw duamempos.

HeficrButensho, ecan K u K, 6yayT niowand ABYX Kpyros, a R
¥ R, — HX paguycH, TO

K =ﬂ:RZ H K( = JTR12,
OTKYyAa
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30. (266.) 3anaua 1. Bewmucaums naoujade Kkpyea, Oauna
OKPYNCHOCIU KOMOPO2o PasHa 2 M.
s sToro mpeapapHTe]LHO HaXoNHM pajuyc R M3 paBeHCTBa:

2nR =2, otkyna R = 1_ 0,3183 ... .
19

3aTeM ONpeNeSuM MJIOMAAL Kpyra:

K = R2=n<l)2=l = 0,3183
., n T
(267.) 3anaua 2. [ocmpoume Keadpam, paSHOBEAUKL

OanHoMYy Kpyey. '

Sta 3a7aua, H3BECTHAsl TIOX HA3BaHHEM KB aJApaTyp b Kp y-
I a, He MOXeT ObITh pellleHa NPH NOMOLIM UHPKYJAS # JuHelku, Jeficr-
BHTeNbHO, ecnd 00o3HauuM OYKBOH x CTODOHY HCKOMOrO KBajpara, a
6ykBoit R pamuyc Kpyra, To NMoJy4uM ypaBHEHHeE;

x% = nR%,
OTKYyJAa
nR:x=x:R,

T. €. X eCTb CPeXHAs NPONOPLUHOHAIbHASE MEKAY TOTYOKDYKHOCTBIO i
paauycom. CieoBaTelbHO, ecly M3BeCTEH OTPe30K, AJMHA KOTOPOro
paBHA AJIHHE MO YOKPYXKHOCTH, TO JIEFKO NOCTPOUTH KBAAPAT, PaBHOBe-
NUKHE JaHHOMY KPYTy, H, o6paTHO, ec/M H3BeCTHA CTOPOHA KBajpaTa,
PAaBHOBENHKOIO KPYI'y, TO MOMKHO IIOCTDOUTL OTPE3OK, PaBHbIH N0 ANHHe
NoNYOKPYKHOCTH. Ho ¢ TOMOIIBIO UHPKY/IS HIIHHEAKH Helb3s MOCTPO-
UTb OTPE30K, AMHHA KOTOPOTO PaBHANACH OBl AJHHE I0JYOKP YKHOCTH;
CJIEJI0BATENLHO, HENMB3ST B TOYHOCTH PEIUTh 33734y O MOCTPOEHHH KBaj-
para, paBHOBEJIHKOro Kpyry. [Ipubmik€HHoe pelieHHe MOXHO BEINOJ-
HHTh, €CJIH TPEABApHTENLHO HalTH MPHOMHIKEHHYIO JJIHHY TTOJYOKD VK-
HOCTH M 3aTeM MOCTPOHThH CPEJHIO0 TPONOPLUHOHAIBHYIO MEXKAY OTpe3-
KOM 3TOH MJIHHBI M paJuyCcoM.

32. (268.) Teopema. /lrowaoe cexmopa pasna npousse-
0erur0 OAURBL €20 0y2u HA ROA08UHY paduyca.

IMycts ayra AB (uept. 26) cextopa AOB comepxut #n°. OueBuiHo,

1
4yTO IJIOMAfL CEKTOpa, Ayra KOTOPOro coiep:kuT 1°, cocTaBaser P

<

=R?
YyacTh IWIOIaA¥ Kpyra, T. €. OHAa paBHA -1—86 CJIeZlOBaTEJIbHO TIJI0=

nazs S CeKTopa, Ayra KoTopOro COAEpKHUT 1°, paBHa:
R ner . _]g

360 180 2
Tax xax ppobn ’;—;)f BHpaXkaeT ZAuHy ayra AB (§ 23), To, oGosHa-

unB €& OYKBOH S, mosyuuM:
S=gs- _Ig.
2



33. (269.) Maomans cermenrta, I HaXOXKAEHHUS TUIOUWANHN CerMeH-
Ta, OrPaHHYEHHOro AYrod § # Xxopao#t AB, Hal0 OTAENBHO BBIYUCIAHTH
naowans cekropa AOBsA u mnomanas tpeyronsuuka AOB. 3ateMm us
maomagy cektopa AOBSA BbluecTh MIOWAAb Tpeyroabhuka AOB,
ecan ayra cermeHTta Menpe 180°. Ecnn e agyra cermenta Gosbiue
180°, To K miomagu cekropa AOBsA Haao npr6asuTh MIIOWAAL Tpe-
yroibHuka AOB (uept. 26 u 27).

7NN

N\

Yepr. 26
3anaun usz § 15.

— 1. BuMHCIHTL JJIMHY OKDYMHOCTH, €CMH pagdyc
Hdauna okpyx-| paser: 1) 10 u; 2) 15 u; 3) 35 cm.

HOCTH W AyTH. 2. BoiusicluTh paguyc, e AJHHA OKD yMHOCTH
———— pasHa: 1) 1 x; 2) 25 cu; 3) 4,75 dx.

3. Paccrosinne Mexay cepeanHamu ABYX 3y6LoB 3yGuaTtore KoJjeca,
umetouiero 0,66 1 B Auamerpe, pasuo 34,5 mm, cuntas 1o ayre. Ckoab-
Ko 3yOIIOB HMeeT KOJEco?

4. [lIkus umeer B auamerpe 1,4 u 1 nenaer 80 06OPOTOB B MHHYTY.
OnpeneruTe CKOPOCTE TOWKH, JekKalleH HAa OKPYKHOCTH LIKHBA.

5. [lo nanHOoMy pamuycy R onpeieiuTh IMHHY AYTH, cofepiKauiefi:
1) 45°; 2) 24°30"; 3) 5°14"15"",

6. Onpenenuts paamyc ayrd, ecau ed AIuHA pasHa [, a rpagycHas
Mepa: 1) 135°% 2) 10°40’.

7. OkpyxHocTb WK#BA (YepT. 28) umeeT AMUHY 540 MM, peMeHb
KacaeTcsl LWKHBA N0 Zyre gnuHo#t 200 mm. Onpenenuts yronm oGxsara
IIKUBa peMuéM ().

8. Paanyc xenesnofopomHoro sagpyrienus pased 1200 s; anuua
Ayru paBHa 450 m. CKONBKO rpafycoB COMEPIKUT Ayra? ,

9. 1) OkpyxHOCTb pafuyca 2 cu pasoruyra B Ayry paauyca 5 ci.
Hadéitn nonyuusmmitcst meHTpanbHbi yrod.

2) Hyra paguyca 4 cm, usmepsroomas
ueHTpaabubit yroa B 120°, paBHa AnuHe
HeKoTopo# oKpyxHOCTH. Ha#tu panuyc
3TOR OKPYMKHOCTH.

3) OxpyxHocts papuyca 6 cum pasor:
HYTa B Ayry, H3MepSIOUYIO [IeHTPAalbHbIA
yron B 300°. Haiéitu pammyc myru.
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10. Onpegenuts uMcno rpafycoB AyrH, ecau jJad eé paauyc R
maanHa I: 1) R =10, { == 45; 2) R = 15, | = 6.
11. CKoJbKO rpajlycoB ¥ MHHYT B Iyre, JIHHA KOTOPO# paBHa pajuy-

cy (%: 0,31831)?

12. Tlo naHHO# XOpJe a ONpeAe]HTb LNMHHY €€ IYrH, e/l OHa COoAep-
xuT: 1) 60°; 2) 90°; 3) 120°,

13. Tlo maHHoit znauue xyri ! onpelenuTh e XOpAy, €clH Ayra co-
aepxut: 1) 60°% 2) 90°; 3) 120°,

14. OnpenenuTs pagnyc OKPY2KHOCTH, €CIH OHa JJIHHHee CBOEro Jua-
metpa Ha 107 cu.

15. 1) Ha ckonpko ysenuunmTcs AJAHHAa OKPYKHOCTH, €ClH painyc
YBEJIUUYUTCH Ha m?

2) BooGpasum, uto 3emHOl map of6TAHYT MO 3KBaTopy ofOpyueM H
4TO NOAOGHEIM Xe 06pasoM o6TAHYT ¥ GyTGOJbHEIR MAY 10 ero GosbLuo-
My Kpyry. Jlanee, BooGpa3siM, UTo OKPYXKHOCTb KAXKJAOro o0pyua yAIn-
Huaack Ha 1 m. Torza ofpyust OTCTaHYT OT NOBEPXHOCTH TeJ, KOTOpLie
OHY paHbllie CTATHBANH, H OCTAaHeTCS] HEKOTOPHIH Nnpo3op (IpoMeXYTOK).
B xakoM ciyyae 3TOT Nposop Opin 6bl Gosblue: y 3eMHOro Iapa MM
Msua?

16. 1) )Kesesnas tpy0a co creHKaMH TONIMHOA B 6 mm UMeeT BHELI-
HIOIO OKDYMHOCTb B 22 ¢s. HaliT INMHY BHYTpeHHeH OKDYXHOCTH.

2) V3 IByX KOHIEHTpHYECKHX OKPYXHOCTe# ofHA paBH2 167 cm,
a gpyrasa 117 csu. OnpefenuTs LIMPHHY KOJMbLA.

17. Onpenenuts AMHMHY OKDY2KHOCTH, eclH OHa Oojlee NepuMeTpa
NPaBHJIBHOrO BIHCAHHOIO LIECTHYTONBbHHKA HA 7 CAM.

18. Iyra cerMenta copepuT 120°-u umeer aauny [l OnpegeiuTsb
IVIHHY OKDYXXHOCTH, BIIMCAHHOH B STOT CEIrMEHT..

19. Hs konnor ayru ABC, conepxameft 120°, npoBenensl KacaTelb-
Hele JO B3auMHOIO IepecedeHHs B TOUKe D, U B NOJNYYEHHYIO QUTYPY
ABCD BnHcana OKpYXHOCTb. [oxasaTsb,
uTO JJIMHA 3TO OKPYXKHOCTH paBHa ATHHE
ayru ABC.

20. Ha ueptexe 29 nanpl BUA 1 pasMepsl
B CaHTHMeTpax KojeH4aToil TpyOsl napoBo#
mammebel. Hafitn eé mauny. (E€ anuna
u3MepseTcs no cpeiHeil NyHKTHPHOM Ji-
HHUH.) - '

21. Ha#itu paguyc TakoH OKpYKHOCTH,
INMHa M IJollafs Kpyra KOTOpO# BHIpa-
XKalTcsa OJHHM M TeM Xe UHCIOM.

22. OnpenenuTs OTHOCHTENBHYIO IO
rpelIHCCTh NPH 3aMeHe AJIMHBl MO YOKPyX-

HOCTH ?1 C uepes a,+ a, (ans npubnu-

XEHHOrO CNpSMJIEHUST OKPYXKHOCTH).
23. Onro m3 npHOAHMKEHHLIX cOpsAMae-
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HUH OKPYMKHOCTH COCTOHT B TOM, 4YTO €€ 3aMeHSIOT.1epUMeTpOM [ps-
MOYrONBbHOO TPEYroMbHHKA, Y KOTOPOrO OAHH KaTeT paBeH - AHaMeT-

- 3 :
pa, Apyrot KaTeT cocraaser — AHaMerTpa. OnpenenuTb aGCOMIOTHYIO

orpeuIHoCThb.
: 24. OnpezenuTs IIOWAAL Kpyra Npw ciaefymoliel
Naowans Anune pazayca: 1) 10 m; 2) 40my 3) 2,6 cu
Kpyra. (B3siTe T = 3,14).

25. Onpejenuts pafHyc Kpyra, eciu ero Imio-
wags pasua: 1) 2 cu?; 2) 50 m?; 3) 17 Omd.

26, Jlowanbr NMpussA3aHa K Koly BepéBkoll, AMHHA KOTOPOH paBHa
10,5 ». Halith niolmags yyacTKa, Ha KOTOPOM OHA MOXKET  IacTHCh.
(C rounocteio go 0,01 «8. m.) '

27. Halitn nnomages kpyra l'IOpLLIHﬂ BO3JyIIHOMO Hacoca, JHaMeTp
Kotoporo paped 10 ca.

28. Tlopwens Hacoca HMeeT miaowaib ceueHus B 12,66 cu?. Haiitn
IUaMeTp MOpLIHS.

29, Jepeo umeer 1,884 M B o6xBare. UeMy pasHa miowais
ero IOTIEPEUHOro CeveHHs, HMeLIero (MpHOMH3NTeNbHO) dopMy
Kpyrap

30. Kaxofi rpya BbAEPKHBaeT NEHbKOBLIA KaHaT, HMEIOWWMA 18 om
B OKDYXKHOCTH, €C/IH JOIycKaeMast Harpyska pasna 100 xe/cm?

31. 1) OnpemenuTs moLais KPyra, €CIH JUIMHA OKPYXKHOCTH DPaBHA
8 caL

2) Oupene.nmb LJIMHY OKPYXKHOCTH, €C/]H IJolladb Kpyra paBHA
18 cm?.

32. 1) [Tponycknasi cnoco6HOocTs TPyOH: 111 (4epT. 30) Ta ke, uto

ny tpy6 I u Il Bmecre. Onpeaenutn
1 I noctpoenreM BENTHYHHY X IO JaHHbIM Ha

&"2 N (% YepTexe pasMepaM.

2) Ise Tpy6u ¢ anaMeTpoM B 6 cm u
B 8 cm TpeGyeTcsi 3aMEHHTb OZHOH TpY-
I Goit Tok e npomyckHoH crnoco6HocTH
72 Hafitn nunamerp sTofi TpyObL
j 33. OnpegenuTs mIOWAAL KPYra,
Yepr, 80 . ecq¥ [MIOMaAb BOHCAHHOINO KBajpata
pasha F.
34. Briuucauts naoulaie KPyra, eCld OHa MeHee NMIOLAAH ONHCAH:
HOro KBajpaTta Ha 4,3 s
35. HaiiTu oTHoweHHe MexAy MJIOWIAASIMH BIHCAHHOIO M OMHCAH-
HOTO Kpyros: 1) AnA NpaBHABHOrO TPEYroAbHHKA; 2) Ans KBajpara;
3) AN NPaBHJIBLHOMO WIECTHYrONbHHKE.
—_— 36. DBepruranbusi uununnpmeexuu KoTén
78 cm B pguaMmeTpe H Becauwii 752 K2 UMeeT B JHU-
e KPYroe OTBEPCTHe, HAPYXKHBIA JHaMmeTp KOTo-
poro pasen 36 cu. Bcefi miomanpio cBoero JHHINA

[laomags
KOJbLA,




KOT&n onupaercs Ha QyuaamenT. OnpefeNnTh NaBjeHye, OKa3biBaeMoe
KOT/IOM BejleficTBHE €ro TSMKECTH, Ha 1 cm? 110BepXHOCTH pyHAaMeHTa.

37. B xoable, 06pa3soBaHHOM JABYMS KOHIEHTPUUECKHMH OKpYXK-
HOCTSIMH, XOpJAa GoJibllel OKPYXHOCTH, Kacawolllasici MeHblUeH, paBHa
a. OnpenenuTsh NJIOIEAAL KOJAbHA. ‘

38. Kpyra Kacalorcs 1UeCTh PaBHBIX €My KPYIoB, KacalolMxcs Tak-
Ke Mex<ny coGolf, U NOMYueHHOe COeNUHEHHE CeMH DaBHBIX KPYIOB
OXBAaueHO TAKHM KOHHEHTPUUYECKHM KOJBLOM, KOTOPOe pPaBHOBEIHKO
ux cymme. Jlokasarb, 4TO IUMPHHA KOJbLA PaBHa pajHycy KPyros.
— 39. Onpenenuts . nJolans

Cexrop CeKTopa, €cIH pajuyc paBeH /—_\

¥ CErMeHT. r, a Apyra cogmepxut: 1) 67°307; |\ /

2) 15°45’, \ /
40. Onpepemuts pafuyc CeKTopa, €C/id €ro mjio- \ /
uals PaBHa g, a HEHTPaJbHbIA yron pasen: 1) 72°; N e,
2) 36°.

41. Papuyc cektopa paBeH r, a IJoliafb PaB- v/
Ha ¢. OnpenenuTh BEJHUMHY LEHTPANbHOTO YrJja
(11 nyTH). ‘

42. OnpeneqnTh MJCILAJbL CETMEHTa, €CJAH pa-
Juyc paseHn R, a Ayra coRepxut: 1) 90°; 2) 60°
3) 45°; 4) 30°. _
~ 43. OnpegenuTb NJIOLAAL CErMEHTa, €CAM XOp-
Ja paBHa @, a Ayra cofepxut: 1) 120° 2) 90°; 3) 60°.

Nromans du- 44. Onpenenuts iOWage okHa (uepT. 31),
ryp, orpanu- HMEIOIILEro (prMy NPSIMOYTOJIbHUKA, 3aKOHYEHHOrOo
qenupix nps-| BBePXYy Jyroi kpyra B 60°; BnicoTa OKHa, CuUHTas
MBIMM M gyramu| OT CepefdHbl AYTd JO OCHOBaHus, paBHa 2,4 &,
| oxpyxuoctek. | yypuna ero 1,6 M.

45. 1) onyoxpyxHocTs paguyca r pasienesa Ha TPH paBHbie yac-
TH, Y TOUKH JeJleHHS COeJHHeHb ¢ KoHloM fuaMerpa. OQnpenejuTs IJo-
Iaznp CpefHed YacTH MOJYKpYyra,

2) Konust ayru CD 0aMHaKOBO yAajieHbl COOTBETCTBEHHO OT KOHIIOB
Inametpa AB. OnpenenuTs MIOWAAb, 3aKMOUEHHYIO MEXAY AYroft
CD u xopnamu AC n AD, ecnu mnowagb kpyra paBga Q u ayra CD co-
HEepPKUT 1°,

46. B xpyre pamuyca R mpoBelleHbl 110 OJHY CTOPOHY LIEHTpa ABE
napasjienbHble XOpAbl, U3 KOTOPbIX OAHA cTATHBaeT Ayry B 120°, a Apy-
ras — B 60°.-OnpenendTh 4acTh NJIOMARH KPYra, 3aKIIQUEHHYIO MEXKAY
XOpRaMi,

47. O6mas xopia IByX IepeceKalolUXCcsl OKPYKHOCTe!l paBHa a
U CTATMBaeT B OXHOM Kpyre ayry B 60°, a B apyrom — ayry B 90°.
Onperenuts mioumanb obiiel yacTH KpYroB (ABa cayyas).

48. Ilnomane kpyra Q. OmnpenenuTh MJOLaAb BIIMCAHHOTO B HEFO
NP SIMOYTO/IbHHKA, CTOPOHBI KOTOPOTO OTHOCATCH, Kak m : fi.

49. B kpyr paauyca R BnHcaH NpsSMOYToJbHUK, NA0LaJb KOTOPOFO

k)

Yepr. 31



cocTaRnfeT MOJOBHHY maowazd kpyra. OnpexetuTb CTOPOHBI 3TOr0
NpAMOYFGALHHKA.

30, Okono Kpyra, MJomagb KOTOporo pasHa Q, omHcaH pOMG ¢
yraom B 30°. OnpegenuTs MJONMIAAL 3TOro poM6a. ,

B1. Oxkono mMpaBHALHOrO TPeyroJbHHKA ¢ MIomaibio  onHcaHa
OKPYKHOCTB, H B TOT X& TPEYrOJNbHHK BIIHCaHa OKpYyxKHocTb. Onpege-
AHTb MJOMIAAL KOJbLA, 3aKJIIQUEHHOrO MEXJAY STHMH OKp Y¥KHO-
CTAMH,

52. AMB — pyra, coagepxamas 120°s OA u OB — pamuycw;
AC u BC — xacarenbunie; DME — ayra, onucanygas u3 uestpa C-
mexay Cu ACB u kacaromasics ayru AMB.
Hafiti orHoueH#e MexAy MIOMAAAMU CeK-
TopoB CDME u OAMB.

53. M3 koumos ayru ACB mnposeieust
KacaTeJbHble O IepeceyeHHs B Todke D,
Onpenenuts maomars DACB, 3akaioué-
HYIO MEXRY ABYMS KacaTelbHBIMH B XYrofi,
€cH” pajiMyc paBeH R, a Ayra CONepHUT:
1) 90° 2) 120°; 3) 60°. ,

54. M3 uentpa paBHOCTOpOHHEro Tpe-

~ YroqbHHKa ONHCAHA OKPYXKHOCTb, Oepe-
CeKaloulasi ero CTOPOHHl TaK, 4TO BHelHHe AYyrd coaepxat mo 90°.
OGostavast CTOPOHY 3TOrO TpEYroJlbHHKAa 4Yepes 4, ONPeA&IHTh
MJIOL1aAb, OrPaHHYEHHYI0 BHYTPEHHHMH QyraMu U CpEIHHMH OTpe3Ka-
MU CTOpOH.

55. 1) Bo cKObKO pa3 yBeqHUHTCH MUIOWAAb KPYra, ecay AuaMeTp
erc yseqHuHTb B 3 pa3a? Bo ckoJbKO pas miowais yMEHbIIATCS, ECIH.
pPalHyC YMEHbUIHTh B 5 pas?

2) Bo cKOMbKO pa3s Hallo YMEHbLUIHTh palHyc KPyra, 4To0kl MI0Ualh
yMenblIHaach B 4 pa3a? Bo cKo/bKO pa3s Hafo yBesMqHTh AHaMeTpP Kpy-
ra, uytoObl IVIOL1aJb yBelUuHIach B 5 pas? )

58. Moxuo JIH BOONPOBOAHYIO TP y6y AHaMeTpoM B 50 MM 3aMEHUTH
ABYMs TpyOaMu AuaMmeTpoM B 25 mam Kamaas? ONMHAKOBA JH M/0ULafb

6bl ¥ ABYX Majblx?

- 57. BuludconuTh  IUIOULAAD
34IITPHXOBAHHOA YacTH Nps-
MOYrOJIbHHKA, [JAHHOTO  Ha
yeptexe 32.

58. Qumpegenuts - 1J0- 2
a4p ¢uryp, 3alWLTPHXOBaH-
HbiX Ha uepTexax 33—36,  epr 33 Yepr, 34

N0 JAHHBIM pa3Mepam.

59. [JBa paBHbIX MOMyKpyra HaJIOXeHH TaK, 4TO AHAMETPBI UX Na-
pPAAJGNbHb], @ [10/1YOKP Y:KHOCTh OIHOTO MPOXONUT uepes UeHTp APYro-
‘ro. OnpeneuTs miouiags ofliedl YacTH MOJYKPYroB O AaHHOMY HX pa-
atycy R.

W0



60. Ha xanoii cropoHe KBajpara, NPUHATON 3a AMaMeTp, OMUCAHA
TOJIYOKp y3KHOCTb, J€¥Kaliass BHYTPH KBajpata. OmpeAenuTs IVIOWALb
NOJyueHHOH PO3eTKH, C/H CTOPOHBI KBaJpaTa PaBHH 4.

61. Ha cropounax poMba omHcansl, KaK Ha AHaMeTpax, IMOJyOKpyxX-
HOCTH, O0palléHHbIE BHYTDb. Huaronanu pom6a paeuu a 1 b. Onpene-
JHUTh [UIOUaAb MOJYUEHHOR DO3ETKH.

- -

A

R
Yepr. 35

62. JuameTp pasfienéH Ha paBHble 4acTH, U3 0GOHX ero KOHIOB Mpo-
BelleHbl [OJIOKPYXKHOCTH BO BCe TOUKH JAENEHHs, NPHYEM H3 ORHOIO
KOHIIa Bce MOTYOKD yHKHOCTH CBEePXY, a U3 Apyroro Bce cHU3Y. JJoka3aTs,
4TO MOAYYEHHbIMH H3OTHYTHIMH JUHHSAMH KPYr pasfelusics Ha 4acTH
paBHOI BEeMMYHHB!, a MNEPHUMETP KaMXKAOH YacTH paBeH JJHHe OKpYK-
HOCTH.

63. B pasHocTOpOHHEM TpPeYroJbHHKE NPOBEAEHBI AYLH MEXAY
KaxJIbIMH JIBYMA BepLIUHAMH Yepe3 LeHTpP TpeyronbHuKa (depT. 37)..

M

Yepr, 38

CropoHa TpeyrospHHKa paBHa a. OnpeneiuTsh IVIONAAb NOJYYEHHOM
PO3ETKH.

64. Mexny Toukamu A u B nposefens! Ase Ayri, oOpauéHHble Bhl-
NYKJIOCTBIO B OAHY cTopouy: Ayra AMB cozepxut 240°, a gyra ANB
120°. Paccrosiune MeXAy cepeAMHaMH 3THX AYT paBHO g, OnpeneauTs
IWIoaAb JYHOUKH (uepT. 38). ’

41



65. AB u CD — jpa B3aHMHO TEpNEHAMKYJASApHBIX AuaMerpa. M3
touku D, KaK H3 LeHTpa, pagnycom D A onucauna ayra AMB. Iloxasarts,
yto nyHouka AMBC paBHOBeJqHKa TpeyrombHuky ABD.

66. M3 toukn C naHHOH MOJYOKPYXXHOCTH ONYIUEH NEepHeHIHKYAsp
CD ua auamerp AB, u na orpeskax AD u DB nocTpoeHs! HOBBiE NOJY-

N
600

{7

Yepr. 39

OKPYXHOCTH 1O OAHY CTOPORY €
navbofi. Jlokasath, uTO IIOLlIAAb,

- 3aKJIOYBHHAs MeXAy TpeMs IOJYOK-

PYKHOCTAIMH, paBHa RJOWafH Kpyra
¢ xuamerpom CD,

67. Boumcauty,  miaemanbr  ury-
pbl, 3alITPHXOBaHHOR Ha uepTexe 39.
PasMeps! JaHb B MHAVIRMETPAX.

68. BruncanTs mIomans ceuenusi, H306p axkénHoro Ha ueprexe 40.
Pa3mepbl naHbl B MHJIJIMMETp ax.

69. OnpenemuTh NJOWAAL NONEPEUHOTO CeYeHHs JeTalH, NOKa3aH-

HOro Ha uepTtexke 4],

20

100

Hepr, 40

Yepr. 4]

70, [IBe mapasnennHble XopAbl paBubl 15 m u 40 #, apaccrosinue
Mexay HuMH 39 . OnpenennTs njowans Kpyra.

71. OnpenenuTs pajMyc Kpyra, BIHCAHHOIO B J@HHbIfl CEKTOD, €CJIH
panuyc ceKTopa paBeH R, a Ayra coiep uT e rpalycoB:[o paso: 1) 60°%;

2) 90°% 3) 120°].



OTBETHhHI

K sagauam us § 8.

7. 1) AD=8 #» u DC=12 u; 2) 10 »#; 3) 1,8 ». 18, 10 cu.
20. BE=T cm; EC=5 cs. 21.39cmu 65 cm. 22,8 cm. 23. 50 ca.

24, 16 cm, 20 cm, 20 c. 25, BE = 10 m, EC=14 . 26, aic . 27,6 cH,
4 cemub6cem 28 ab .
a-+tb

K sapasam w3 § 10.

1 1) 37 cm; 2) 65 cm; 3) 41 Om; 4) 109 cm; 5) 21 %; 6) 1 1%
717, 8) VBl ~7,81. 2. 1) 16]; 2) 260; 3) 24; 4) 42; 5) 715;
6) V51 =~17,14.

3 a b I ¢ ‘ a, b, h
H |39 (20) 25 9 16 12
2 24 ) 25 o3+ 2 6.8
) : @4 6 25 o 25 25
— — — 1 20,
3) @ ®) var o qva | Svan | ova
4) (100) 75 (125) 80 45 60
5) 156 (65 (169) 144 25 60
6) (600) 17 (625) 576 49 168
7) (6) 8 10 (3,6) 6,4 4.8
8) 24 ™ 25 23,04 9% | 672
. 14
20 29 15— 13= =
9) 21~ (29) ( 529) % 14
o VEVE @ ! 9 | Ve
— 3— 4— — 2=
1D 23 4 3 6 (1 2) ( 3) 2
120 | 2V10 | 6)10 20 2 (18 6
113) (136) | 265 289 64 22 (120)
114 0 1 © 4t 39 L | 20 (ea—?
| : 41 41 41 )




4, Yxasanue. BocnonbsoBatoes § 4. (190). 5. Ykasanue. Ecan pas-
HOCTb OTPe3KOB X—y = £, @ cPejiHee TpOTOpuiOHanbHOE /Xy = p,
TO CYMMy OTPE3KOB MOMHO HaliTH Kak THIOTeHy3y MPSIMOYroJbHOTO
TpeyroAbHAKA ¢ KaTeTaMu ¢+ U 2p. 7, 50 cm v 72 cm. 8, 5,2 m. 9, 18 com,

98 cm. 12, BoconbsoBaThes 3anauei Ne 11, 13, 3, 4, 5. 14, V' 116~
~10,8 (). 15. 1) Va*F 6% 2) 109 cm. 16. 32 V' 2=45 (mm).
17. ) alV% 22 (/24 1) em. 18, Her 19. 1) %Vaqu—bz;
2) 32 ¢cm n 60 cm. 20, 1) 41 cm; 2) 10 em. 21, 1) 15 cmy 2) 125 cm,
125 cm, 240 cm; 3) 212 em. 22 BD=50 n. 23, 1)3 nu 4 m
2) 9 cm, 1—?—054, 14%CM. 2. 1) 2V3 9 2"_‘}3/”3_; 3) o2m(@ +
+V3), 4) 2V3 cun 4V 3cm 25, 1)25 cumm 11 cm; 2) 29 cm.

3) 40 cm. 26, 1) 37 cem; 2) 3 Om 4 Om. 27, 1) 24 cm; 2) 36 cm
w54 cm.- 28. Oxono 5639 M. 29. 1) D =25 um; 2) d~ 19 mu;

3) h=11 MM;Dzd+§-hV3T 31, 2) V@ T 362 82 24 mm
33. 1) 39 om; 2) 80 cm; 3) 14 cm wim 4 cm; 4) 21 cm; 5) 6 cm.

34, 1) D=425 mm; 2) D = 5*%32 35, “2;“”” . 36. 9 i w39 cm.
S

37. 42,5 cm. 38. 1) 77 cm; 2) 61 cm; 3) 13,44 cm. 39. y =V 2Rr.
40, 1) 40 cm; 2) BRemHAs KacaTesibHas paBHa 48 c¢M; BHYTpeHHAR
KacaTesbHas paBHa 30 cm. 41, 13 m. 42, 73 cm. 43. 7 m u 25 M.

44, 7% cm. 45, 175 cm u 600 cm. 46. 20 cm. 47. 1:4. 48, 49:81.

49, 21 cuu 28 cm. 50, a(V2—1)ma(@—YV2). 51 n}/mtn

m-—n

B m ]/z'___t" 52 1 m. 53. 15 cm. 54.5 m. 55. 1) 10 cm; 2) 7,5¢m.
m—n

56, 18 dm. 57, 1) 24 dm; 2) 2,45 om; 1,815 om; 3) 13,44 om.
58, 1) 9115 ;2 08¢ V5 59. 15 om. 60. 65 om. 6l. 35 om

Yxasanue. TIpOBECTH CPEHIOIO JUHUIO H BLICOTY M3 BEPIUMHLI TYNOTO
yraa. 62, AE:EC=16:25. 63. 36 0O, 48 On. 64. 18 Om n 80 Ox.
65, 1) 37 » u V760 ~ 27,7 (u); 2) 4:5. 66, 1) 3,125 dx; 2) 16,9 a.
87, 6 Om. ¥Yrasanue, OTpe3Kky THIOTEHY3H, ofpa3yeMble TOYKOH Kaca-
HM#, PaBHBI IPHJIEKAINAM K HUIM OTpe3KaM KaTeToB. 68. 38 dm u 22 dm.
69, 25 Om. YKasanue. BeecTH BCIOMOraTeNbHOE HeU3BECTHOE — pac-
CTOsIHMe OT IEHTpPa jio oaHofi u3 xopA. 70, 30 cm. 71,32 cmu 18 cm.

44



2y 21 . Goxosas ctopona <L 73, 90 o,

Y mn Vrznn \ , , Ymn
74, 1 om. 75, CA=TTM_39; CB=""T" _96 Yxasanue.
n
Coenuuyuts KOHLLI OTPE3KOB /M H K C OCHOBaHMEM NepleHANKYJspa.
76, 27 Om u 64 oM. 77, Yrasanue. Bripasuts aanny obureil BHelIHeH

KacateqpHoll yepes pamyce. 78. AB =} a(a+b), CD= V b(a+ D).

72, QOcuopanus:

K aapauam na § 11,

. AB~13 s 2.V 3~ 1,7(#).8. 1)6cm, 12 ci, 1 15 2) 16 cm.
4, 1) Buyrpu wpyra; 2) Ha oxpyxHocTH; 3) BHe Kpyra. 5. 1) 4; 2) 65;

3) E, : 4) 5nn 45. 6. 1) 30 cm: 2) 40 cm; 3) 21 dmm 29 9m. 10, 1) 1 m;
2) 6 cm 3) 10 m 11 1) 8 cmy 2) 18 m; 3) 14 cm. 12, 1) 7 e
2) r()/5—1)~ 1,24r. 13, 12 cm. 14. R=4,35 1. 15. Her. 16. 43,6 cm.
17 R =591 m. 18. YMenbmncsa B 2%pasa. 19, 1) 24 cm; 2) 33 M.

20. 24 cm 1 8 cm. 21, Yeenuaunacs B 3 pasza. 22, 1) 4 cm; 2) 20 m;
3) AB=35mu AC =15 m. 23, 8 cm. 24. 1) 9dm; 2) 36 cm; 3)25.

am—bn 96, 1) 6; 2) 3 3) V3. 27. 21 cm.

25, mx M nx, rie X = .
. n? — me?

;8. B 1 «;— pasa. 30. Bropas Touka nepeceuenus. 31, 1) 3 ¢m; 2) 18 cﬁ;
3) %(VS"-{- 1). 32. 1) 226 xm; 2) 270 xm. 33, 1) 17 cm; 2) 13 cm.
34, 1) 10 cm; 2) 285,18 cx. 36, 12cmn 360m. 37. 1) 18 cmn 12cm.
2)9cm U6 cmumm 12 %CM "2 % M. '40. 6 dm. 41, —52—r. 42, 1) 10 cu;
2) 8 om; 3) 9,375 M. 43. 25 dm, 8 dm, 15 Om. 44, rﬂ Varr—a.
45, 9 om. 46. V'2ar.

K 3apavam us § 15
1. 1)=~62,8x; 2) 94,2 m; 3) & 220 cm. 2. 1) =16.cm; 2) = 4,0 cm;

A~ 9 . L 5, 1 R, 9 49xR | 419nR_

3) ~ 076 om. 2 60. 4. =59 2. 5 1) I, 9 BIX; g) Z28E

6. 1) 2. 918 9 133090 8, ~21°5. 9. 1) 144% 2) 1L cm;
3n 8na 3

180°1 810° 72° c1Qr na
= = 2) = . 1 =h7°18. 12, 1) =~
3) 7,2 cM. 100 X R ) ]) 7 ’ ) - 8 o] ) 3

~ 1,05a; 2) ““4§z 1,11a;-3) 2_MT.V9'z 1,21 a. 13, 1) %% ~ 0,95[;
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9 2YZ V2 ~0,005; 3) - V3~o 831, 14, 25 ca. 15. 1) 2am; 2) uposop
H LM 3eMHOI'C Liapa H AJs Msua OJMH H TOT XKe H paBeﬂél;tzO, 16 (»).

16, 1)~182 sm; 2) ~8,0 cm. 17 50157 (ca). 18. %1. 20. ~119cn.

21, 2. 22, =~0,15%, 23 =0,00006 D. 24. 1) =314 x2
2) =50,2 om?% 3) ~21,2 cm? 25, 1) ~0,8 cm; 2) =~4 m; 3) =~2,3 on.
26. ~ 346,28 m2. 27. ~ 78,5 cm? 28. ~4 cm. 29. ~ (0,2826 m2.

30, ~26 m. 31, 1) ~5,1 cu? 2 <15 cu. 32. 10 cu. 33. ’i25
34, ~ 15,7 #2. 35. 1)14 2) 1:2 9 3:4. 36. ~0,2 2. 37, %

. S o2 9 2. 40. 5¢q. 600g o, 9
39. 1) 16::r ) o 1) V 2) V 41 360°- L, .
42., 1) ’i(n—-z) ~ 0,275R% 29 o R @n—3V3) ~ 0,09y

) (n_2V2)~oo4R2 4)—(n—3)~001R2 43. I)—(4n—-
—3V3)~020a2 2)-(::__2) 0,14a2; 3)—(2n-—3V3)~009a2
44, ~3,7 m2. 45, 1) —nrzzO 5r2; 2) . 46, == 47. (7n—6—
—6V N~ 2y & - ~ 2 _4Q__'"£__

6 1 3)~ 0,23a% umm 24(13ﬂc+6 6V3)~1,52a. 48, Pyl

49, %(V4+n+1/4—n)z1,8R i —§(V4+n—-]/4—n)z
~087R. 50. ¥ ~2550. 51. I%/—lz 1,820. 52, 1:2.
n

53, 1) ?4-2 (4 —n) ~ 0,215R?; 2) 5;-2(3 V3—n) ~ 0,68RY
3) %’(2 V'3 —n)=~0,05R2. 54, ;—:(n—{— 6)=0,384%. 55. 1) B 9 pas,

B 25 pa3; 2) B 2 pasa, B /5 ~ 2,236 pasa. 56. Her, namo 4 Takue
Majnie TpyOul. 57. a2. 58, 1) =~0,2152; 2) ab—0,2156%; 3) ~0,393R?;
4) ~0,858r2. 59. ’3—2 (n— 3V 3) ~ 1,23R2 60. ‘;} (n — 2) ~ 0,57a%.

ab

81 S(@+ 69— 2. 63, %(2n——3]/§5z0,18a2. 64. ‘;—’(fm +

+ 3V 3) =1,94% 67. ~088 c#?. 68, ~25 cu’. 69. (1,57R + 2a)f —
— 12158  70. 6257 M. 71 1) %; 9) R(YI — 1) ~ 04R;
) R 2V 3—3)~0,46R,
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