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BBEJIEHUE

1.
Ecmu nBe Touky mpsAMO# MpHHAIIEKAT MIIOCKOCTH, TO M BCA MpsMast
MPUHAAISKUT IIockocTh. [loaTomy:
a) PE c 1. ADB,;
MK cmn. BCD, DB =ADB n CBD, DB € ADB, DB € CBD,
AB=ABC N DAB, AB € ABCwu AB € DAB;
ECc ABC,Tx.Ce ABC,u E € ABC.
0) DK ¢ ABC, C € DK, C € ABC, 3nauutr, DK " ABC=C
(cMm. puc. 5, 6) Ha cTp. 6 yueOHUKA);
Ee CE,E e ABD, CE ¢ ABC, 3nauntr, CE " ADB =E;
CENADB=E;
B)A,D,B,P,M,E e . ADB; D, B, C, M, K € DBC.
Touxwu, nexamue B ADB u DBC onnospemenHo: D, B, M.
r) ABC N DCB = BC; ABD N CDA = AD; PDC N ABC - CE.

a) Toukwu, nexamue 8 DCC: D, Dy, C,, C, K, M, R;

TOYKH, JIexamue B iockocta BOC: B, By, C, C, P, O, M.

TOYKH, IPUHAAIEKAIIUE 3TUM iockoctsam: C, C, M.

6) AA] C AA1D1 u AA] C AA]B].

B) MK N ABD :R, DKﬁAlBICI :Dl; BP F\AIBICI = Q

r) AB — npsimas niepecedenust A4|B u ACD;

BC — npsimas nepeceuenust PB,C, u ABC.

n) MK u DC nepecekatorcsi B Touke R; B;C; u BP nepecekaroTcsi B
touke O; C;:M u DC nepecekarorcs B Touke C.

3.
a) [a (axcuoma A).
0) Heepro. Hammpumep,

A,B,Ce B,De B.
B) Hesepno. Hampumep,
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C
o De
A,B,C,De o.

r) Uepes sobbie 3 TOYKHM MPOXOJUT IIOCKocTh. Ho yTBepxkaeHne o
€MHCTBEHHOCTU HeBepHO. He Bceraa.

4.
a) PaccmoTpum nBa ciyvas

D D

Hukakue Tpu TOUKM He Jiexar Ha Ilo teopeme n. 3 D u nps-
onHoM mpsmoit. Cama TUI. O Cyme- Mas JIEXaT B OJHOMN IUIOCKOCTH,
CTBYET 10 akcuoMe A,. YciIoBue 3a- 4YTO IPOTHBOPEYUT  YCIOBHIO
Jlau¥l BBIITOJIHEHO 3aJauH.

OTBeT: HeT.

6) Ecmu AB N CD, 10O 4epe3 HUX MOKHO MPOBECTH INIOCKOCTb, TOT/Ia
BCE TOYKHU OyAyT B OJHOM INIOCKOCTH, & 3TO HPOTUBOPEUUT YCIOBHIO 3a-
Jau (TI0 CIEJCTBUIO U3 aKCHOM).

OtBerT: HeT.

OtBer: a) HEeT; 0) HeT.

5.

Bri6epem nponsBonbsHO T. D ¢ AB.
oD

A B c
ITo Teopeme 1. 3 "epe3 D u MpSIMyI0 MOXHO IIPOBECTH €IUHCTBEH-
HYIO TUIOCKOCTB, TAaKMX IUIOCKOCTEH MOXHO NMPOBECTH OECKOHEYHO MHO-
T0, B CHJIy TOTO, YTO TO4Ka D BEIOpaHa IPOU3BOJIBHO.
OtBeT: 0ECKOHEYHOE MHOXKECTBO.

6.
Uepes Tpu TOYKU MOKHO TIPOBECTH €IMHCTBEHHYIO TUIOCKOCTh. B cuimy

TOT0, UTO JBE TOYKHU KAXKJIOr0 OTPe3Ka MPHHAUICKAT ITON IIOCKOCTH (KOH-
IIBI OTPE3KOB), TO U BCE OTPE3KH JISIKAT B 3TOM IUIOCKOCTH (aKCHOMa A5).
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c

7.

Iycts [} N [, = M; n — mpon3BoIIbHAS TIPS- I
Masi, M ¢ n u n iepecekaet /1 [, B Toukax 4 u L [a N/
K, 3HaumnT, yepes T. A ¥ psAMyIo [, MOXKHO TIPO-

BECTH CIUHCTBEHHYIO IIJIOCKOCTH (110 Teopeme

1. 3). I[lostomy otpesku AM, AK u KM nexar B

OJTHOM TTOCKOCTH (TI0 akcHoMe A, 1. 2),
U TpsSIMbIe, KOTOPBIM MPHHAJICKAT STH OTPE3KH, JSKAT B OAHOM IUIOC-

KOCTH.
Bce npsimbie, mpoxoasiiue yepe3 T. M, He JeXat B 0JIHOM IJIOCKOCTH.

Ecmu B Teopeme m. 3 peub HIET TOJIBKO O JABYX MEPECEKAIOIIHUXCA
HOpsSIMBIX, 4Yepe3 KOTOpPblE MPOXOAUT EAUHCTBEHHAs IUIOCKOCTh. Ecmu
MPSMBIX HECKOJIBKO, TO yTBEPXKICHNE HEBEPHO.

Hampumep:

[; mepecekaet L. o, HO M € I3
OTBeT: HeT.

a) Hesepno. [Ipumep:

A € o, B e o. Ho 0Kpy>KHOCTb IepeceKaeT Ol U He JIEXKUT B HEH.

6) BepHo, Tak Kak TpH TOYKH OAHO3HAYHO 33JAaf0T OKPY>KHOCTB, ITO-
3TOMY BCE €€ TOUKH OyIyT JIekaTh B 33JaHHON TIOCKOCTH.

Otser: a) HeT; 0) na.
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9.

A, B, O e a. C o
Tak kak 4, O € 0, 110 A5, T0 C € O :‘
(mockoneky C € A0, AO < o). Tak xak ’
B,Oe€ a,noAd,,toDe a(De BO, A

BO c ). 3nauut, C u D nexar B 0.
OtBer: na.

10.

Ecmu MN nepecekaet ctoponsl AABC,
aAdBCe o, To M e oo u N € o. U3 ak-
CHUOMBI A, nipsiMast MN exuT B TU1. OL.

[Ipsimast [ mepecekaeT oL B ToUke B, HO
HE 00s13aTeNbHO JISKUT B HEll.

OrtBer: a) na; 0) HeT.

>

11.
Ilycth ectb npsimMas a, Touka M
uMée a. M
W3 teopewmsl 1. 3, wepe3s a u M
MPOXOANUT EAWHCTBEHHAs  IUIOC- ly
kocTh O. [IpsmMble, mepecekaroniue
a, TIepeceKkaT ee B TOYKe, JIea- a
meit B . Touka M — obOmas s 7 / \ 1,
BCeX IIPAMBIX /1, b, b u M € o. 2
Torna mo akcuome A, kaxknas npsimast [y, [, /3 1€KUT B IIIOCKOCTH O, TAK
KaK JIB€ TOUKH KaXXJI0¥ MpsAMOIL JIeXar B OL.

12.

ITockonbky miockoctd ABC u ABD B
UMEIOT OOIIYI0 TOUKY A, TO OHH Tepe- A/I‘
CEeKalTCd MO0 NpsIMOM, Npoxoasuei o B J WC

\/

yepe3 T. A (akcuoma 4s).
OtsBer: aa.
D

13.
a) HeBepHo, 10 akcnome 43 OHY IIepeceKaroTcs 10 IPSIMOM.
0) HeBepHo, 110 TOI1 JKe MpUYUHE.
B) BepHo, no akcuome 4.
OtBeT: a) HeT; 0) HEeT; B) Ja.
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14.

PaCCMO’I‘pI/IM JBa ciiyvad:

\aa

ay a3

a) 3 Teopemsl 11. 3 mMeeM, 9To yepe3 KaXKIbIi IBE TepeCeKarOIIHecs
MpsIMBIE MOXXHO IIPOBECTH E€IWHCTBEHHYIO IUIOCKOCTB; MOSTOMY depe3
JTaHHBIE TPH MPSAMBIC TPOBEAEHO 3 IIOCKOCTH.

6) Ecnm Bce Tpu mpsIMBIC JIe)KAT B OJHOM ITUIOCKOCTH, TO TUIOCKOCTH,
YIOMSIHYTEIE B II. 4, COBIIAJAfOT.

OTBCTI nin TpI/I NiIn OI[Hy IIJIOCKOCTbD.

15.
Kaxnas U3 Tpex To4dek NpHUHAA-
JIC)KUT OAHOBPEMCHHO MPSAMBIM.
Uepes TpH TOUKHU O aKCHOME A
MOKHO ITPOBECTH €AUHCTBEHHYIO
m10cKocTh O. [ToatoMy oTpesku AB, - \
BC n AC nexat B IJIOCKOCTh O
(o akcuome A,), 3HAYUT, IPSIMbIE, KOTOPBIM NPHHAUIEKAT 3TH OTPE3-
KH, TOXKE JIeXkar B CL.

PaccmoTpuM BTOpOIl ciyyai:

I, hco,al; z o, HO u iepecekaercs ¢ [, u [; B Touke M.
To ecTb HpsiMbIe UMEIOT OOIIYIO0 TOYKY, HO HE JIe)KaT B OJHOM ILIOC-
KOCTH.

I'JIABA I
MMAPAJUIEJIBHOCTH ITPSIMBIX U IINIOCKOCTEM

10
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16.

¢ [+

Takkak M e o, Ne a; M e ¢, N e ¢, noaTomy MN C o, = ¢ C Q.
17.

ITockosbky

AADB: PM cpennsist nunusi, To PM || AD;

AADC: ON cpennsist munusi, To ON || AD.
N3 ycnoBuii

PM || AD '
ON| AD} o Teopeme 1. 5 nmonyuum: PM || ON.

Otcrona cnenyert, uro P, O, M u N nexar B | TIIOCKOCTH.

Homyuum, uto MN u PQ — cpeanue nmunuu B ABDC u AABC, 3Hauur,
MN || BCu PQ || BC. meem u3 Teopemsl 1. 5 MN || PQ.

3naynt, 4-yronbHUK MNPQO — mapamienorpaMM II0 ONpEACICHUI0
(T.K. SBISIETCA IUIOCKUM YETBIPEXYTOJIBHUKOM).

1

Punpg =2-PM +2 PO =2.—

AD+2-%BC=12+13 =26.
Ortser: 26 cM.

18.
Tak kak BB || CCy, TO 3TH OTpe3Kn
JIeXKaT B OJHOM IiockocTH [ (13 orpe-
nenenust). Torna C € Bu B e B, moaro-

my BC c B. 3uauwur, npsmeie BBy, CCy,
AB c B.

PaccMoTpuM TpeyronbHuK ABB B 110cKOCTH [.
ACAC, ~ ABAB, (10 2-M yriam) g
U3 nogo6ust umeeMm:

CCL_AC €O 1 oy )
BB, AB’ 1 2

0) AHaJIOTHYHO

CC, AC AC 3
20 4B’ CB 2

< By

5 AB:AC+CB:AC+%AC,

11
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CcC,  AC

20 AC[1+§]

Otser: a) 3,5 cm; 0) 12 cm.
19.

ITo nemme 1. 5 CD nepeceder o, T kK. CD || AB, a AB nepecekaer o.
[To nemme 1. 5 AD nepeceuer o, T.k. AD || BC, a BC nepecekaer 0.

20.
Ilo cBoiicTBY cpenHell JIMHUU B C
BC||MN, MN c o, a o teopeme I
BC |0, cnienoBatenbHO, He MepeceKaert.
AD || MN, MN c o, o Teopeme |
AD]||0, cinenoBarenbHO, HE IepeceKaeT.

21.

Homyctum, ipsimas / || DC.

DC mnepecekaer 1. ADB, [ || DC,
3Ha4WT, (Mo emmMme 1. 5.1) / mepeceuer
mi. ADB;

DC mnepecekaer . ABC, | || DC,
3Ha4HT, (1o jemme 1. 5.1) / mepeceuer
1. ABC.

VYTBepiKIeHHE T0Ka3aHO.

22.
B AABC: MN — cpenusisi TUHUSA.
MN || AB. 3nauur, no teopeme I
MN || o

12
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23.

A” D
ITo Teopeme | CB || ABM, t.x. CD || AB, a AB < 1. ABM.
VTBepKICHHE TOKA3AHO.

24,

M

A

U3 teopemst 1 AD || . BMC, T.x. AD || BC, a BC < . BMC.

L)

U3 teopemsbi 1/ || o, T.k. [ || MN, a MN C o.
W3 teopemer I/ || B, Tk. /|| MN, a MN c .

26.

AC c ABC (AC || o), n ABC mepecekaeT mIOCKOCTh O, JINHUS TIepe-
cedenust MN nmapasutensHa npsamoit (AC) (o teopeme I1).
3uaunt, MN || AC.

13
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AC || MN.
Z1=/2, KaK COOTBETCTBEHHBIC YIIbl, LABC — oOmmi, OoTcroaa
AABC~AMBN (110 1ByM paBHEIM yTIaM).

27.

A8 _3 D | o, CD = 12. Haiinew BE.
BC 3
T k. B — obmas Touka, To TIOCKOCTH ABE 1 L IepeceKaroTcsl.

U3 teopemsr 11 CD || BE.

B E
L1 = /2, /3 = /4 xak cooTBeTcTBeHHbIE, 3HAaUuT, ABE ~ AACD 110
JIBYM yriaM. M3 nogo0ust umeem:
AB_BE AB-BC 12 | 3 12 .0
AC CD AB BE 4 BE

28.
DE =35, 2:%;

14
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DE || a

DE 1. AB C} o yTBepkaeHnto n3 yuebnuka DE || BC.

A

C B
ABAC ~ ADAE (no aeym yriam). M3 momobus nmeem:
BC_AB_, DB
DE 4D AD’

£:1+EZE,BC=81.
5 33 3
29.
M
A D
H
B8 C
ITo Teopeme 1 AD || BMC (t.x. BC < BMC, AD || BC);
AD || . BMC M0 YTBEPXKJCHUIO M3 y4eOHUKa Iie-
AD c . ADK pecedenne miockocteit BMC u ADK —

ADK "nBMC =K npsmas KH — napaiensHa AD.

Paccmotpum nmockocts BMC:
M

8 12 (o]
H — cepenuna MC (1o TeopemMe 0 IPOMOPIIUOHATIBHBIX OTPE3KaX)
KH — cpennsist muaust ABMC;

KH:%BC=6.
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30.

ITnockocte ABCD mepecekaeT oL 1o
npsaMoi, npoxonsmei yepes 1. C.

[To nokazanHOMy B y4yeOHHMKE YT-
BCPIKACHUIO JIMHUA NEPECCUCHUA IIPO-
xonuT uepe3 T. C U mapaenbHa BA, a,
3HAYWT, COBIIAJACT C OCHOBAHHEM Tpa-
neuuu CD.

3uauut, CD C o.

MN || CD, moatomy MN || o (o Teopeme I).
YTBepKIIeHUE T0Ka3aHO.

31.

BC| o.

Mo yTBepxkaeHut0, foKazaHHOMY B yueOHuke, MN || BC.

BM = MA, 3naunt, MN — cpennsis muans A4ABC (1o Teopeme o mpo-
HOPIHOHABHBIX OTPE3KaX), U INIOCKOCTh O IPOXOAUT Yepe3 CepelHy
ctoponsl AC.

32.
Pelenne npuBeseHo B yueOHUKe.

33.

[lycth a He mapamiensHa b, TOrga a nepecekaercs ¢ b B HEKOTOPO
Touke K.
Kevy,Ke o

16
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Torpa MIOCKOCTh Y MEpPECEKaeTCsl C TUIOCKOCTBIO OL HE TONBKO II0
MPSIMOI ¢, HO elrfe 10 BTOpOoH NMpsAMOM, mpoxo el uepes T. K.

To ects Touka K € c. Ilomyunim, 9yTo AMOO MIIOCKOCTH HMEIOT 00-
aryto Touky K (T.x. K € a, K € b, K € ¢), nubo Haiie qomynieHne HeBep-
HO, TO ecThb ¢ || b. Ecin a || b, TO a || &0 = a He mepecekaercst ¢ ¢, HO Jie-
XHT ¢ Hel B 0HOH m1ockoctH Y. Torma mo onpenenenuto a || ¢ || b.

B cnyuae, korma IioCcKOCTH
MMEIOT OOIIyI0 TOYKY, OHH IIO-
IapHO IepeceKaloTcsd, o0pasys
¢burypy, HazplBaeMyl TpeXIpaH-
HBIM YTJIOM. [o]

34.
a) ND N AB=T. B;
6) PK N BC, nockonbky PK He napamiensHa BC;
B) MN || AB, nockonbKy MN — cpenHss JINHHUS;
D

P

r) MP || AC, mockonbKy MP — cpenHsisi TNHUS;

1) KN n AC — ckpemuBaloTcsl, Tak Kak He IapaulebHbl ¥ He Tepece-
KaroTCs;

e) MD n BC — cKpenBaroTcs, TaK Kak He JIE)KAT B OJHOH IIOCKOCTH.

35.

Tak kak mpsMBIE HE HMEIOT I
0O0IIMX TOYEK C @, TO OHU JU0O
mapajuiensHbl eif, T1b0 CKperu-
Barotrcsi ¢ Heill. Ho obOe onum ma-
payuIenbHBI @ OBITH HE MOTYT, TaK a
KaK MMEIOT OOIIyI0 TOYKY. 3Ha- /
YUT, 110 KpalHEHd Mepe OJHa u3 o
HHUX CKPEIIMBAETCH C d.

17
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36.
/
a a

:,M

T k. a || b, To cymecTByer mi. oL, 4T0 @ C O, b C 0.

IIycth ¢ mepecekaet a B T. M. a || b, 3Haunt, M ¢ b.
Mo nmpu3HaKy CKpEeIMBAIOMIUXCS MPAMBIX, ¢ U b CKPEIMBAIOTCSL.

37.
a)

L.
N,

Tak kak AC 1 m He UMEIOT O0ILIUX TOYEK U JIEKAT B OJHOU INUIOCKO-
cti, 10 AC || m; Tak kak AC nepecekaercst ¢ BC, To u m nepecekaercs ¢

BC.
0)
. s
BC u m ckpemuBatotcs, moromy 4to T. M € AB, M ¢ BC (1o teope-
Me 1. 7).

38.

a)al| BD;
BD u CD — nepecekatorcs;
aco,BDco.

18
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CrnenoBatenbHO, ¢ He TapajuienbHa BD, a, 3HaYHT, IepeceKacT ee.
0)ae a;

a u b He nexar B onHOM mockoctd, b "o =C, C ¢ a.
CrnemoBartenbHO, a U b CKpEeUMBaIOTCs (110 MPU3HAKY).

39.
Touku 4, B, C u D He jexar B OJHOW IUIOCKOCTH (T.K. AB u CD
ckpemuBatoTcs). CnemosarenbHo, AD u BC Toxe HE Jexar B OJHOU

IUIOCKOCTH, TO €CTh HC IapajlICIIbHbBI 1 HC NIEPECCKAOTCA = CKpCLIUBA-
IOTCH.

40.
a) CkpemuBaromuecst mpsMble He JIeKaT B 0OJHOHN TurockocTH. Cremo-
BaTeIbHO, b & OL.

6) o 1 B umerot mBe obIHe Toukn: M u N, 3HauuT, npsmas MN —
o0mas Ui IOCKOCTEH O M [3, 3HAYMT, 3TO JIMHHUS UX TepecedcHus (110
akcuome A,).

Ortser: a) b @ 0; 6) MN — mpsimasi, 10 KOTOPO# IIOCKOCTH O U 3 me-
pecekaroTcsi.

41.
ITycth a v b CKPENIUBAIOTCAL. “ ¢
[peanonoxum, a | ¢ u b || ¢,
toraa a || b, Ho @ u b — ckpenuBa- / /
FOTCAL. .

IIpennonoxxenne HeBepHO. 3Ha-

YHT, 9TO HEBO3MOKHO. « /

19
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42,

A D
KE || AB, AB || CD = KE || CD (teopema 11. 5).
V 4eTHIpeXyroyibHUKa, B KOTOPBI MOJKHO BIIHCATh OKPY)KHOCTb,
CYMMBI JJTHH IIPOTHUBOIONIOXKHBIX CTOPOH PABHBL
Pupex =2 (KE+AB)=2-(22,5+27,5)=2-50=100.

43.

CoenmnHIM BCE  BEPIIHUHBI
MMPOCTPAHCTBEHHOI'O  YETBhIPEX-
yroJbHHUKA.

HE — cpennsas muans ABAD,
HE || BD; GF — cpennsisi TUHUS
ABCD, GF|| BD.

3uaunt, HE || GF.

GH — cpenuss muanst AABC, GH || AC;

EF — cpennss munans AADC, EF || AC. Otcrona EF || GH.

4-yTOJNIBHUK, y KOTOPOTO MPOTHBOIOJIOKHBIE CTOPOHHI MOMAPHO IIa-
pajIenbHbl, HA3bIBAETCS MapajljieiorpaMMoM, cliefioBarenbHo, EFGH —
mapajuiesiorpaMM (M3 MapajuleIbHOCTH CTOPOH TaKXKe CIEIyeT, 4To 4de-
TBIPEXYTOJBHHUK IIOCKUI).

44.

A A

o o o)

IIposener CA’ || OA.

ITo Teopeme 00 yriax ¢ COHANPaBICHHBIME CTOPOHaMH (1. 8) uMeeM:
ZAOB = ZA’CD — UCKOMBIH.

a) ZAOB = 40°.

©6) Cornacho 1. 9, uckomslii yron pasen 180° — 135° = 45°,

B) LAOB=90°.

45.
a || BC, 3nauwr, a || mn. ABC.

20
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CD ue napannensHa BC, To ects CD ckpemuBaercs ¢ a.

a) ZB =50°.
VYron mexny a u CD paseH yriny mexay BC u CD, 3Ha4uuT, OCTpOMY

ZB.
/
1
c i 0
121°
B / M A
ZB=50°

0) Eciiu ZC = 121°, 3Ha4urt, cornacHo 1. 9 yriiom mexay a u CD Oy-

JIeT SBJSIThCS OcTpbIil yron ADC.
ZADC =180°—121°=59°.

==

1 m|| BD u3 Teopemsl I m || . o
' BD cmno '
2. AC nepecekaet BD, To ectb m n AC CKpEeIUBAIOTCA.
3. AD miepecekaet BD, To ecTb m 1 AD CKpemunBaroTcs.
4. Yron mexay m u AC — paBeH yrity Mmexxay BD, nmapain-

nenpHOU m u AC.
Vron mexay m u AC pasen 90° B cuity NepneHAMKYISPHOCTH AUATO-

HaJiel pomoOa.
5. VYron mexny m u AD — paBeH yrity Mexxay BD, napain-

JNensHOu m u AD.
D

A

BD — 6uccextpuca (T.x. ABCD — pom0).

21
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Z4BDA =%AADC=%'128° =64°.

47.

Coenunanm Touku Du B, Au C.

Iposenem B mwi. o (wu . ABC) KL || AB, 8 . BDC KN || DC.

Coenunus Touku N u M, Touku L u M, paccmotpum MNKL.

B AABC LK || AB, BK = KC, noatomy LK — cpenusist tunusi B AABC;

LK = lAB .

2

B ABDC KN || DC, K — cepenuna BC, nostromy KN — cpenHsist TUHUS
B ABDC.

B AADB 1. M — cepenuna AD, T. N — cepeauna BD, noatomy MN —
cpenuss nuHus B AADB;

MN || 4B, MN:%AB.

B AADC AM = MD, AL = LC, nostomy ML — cpenHssi TUHHUA B
AADC;

ML= %DC, ML || DC.

3uauut, LK = MN = %DC .

U3 ycnosus, AB = DC, 3naunt, LK = MN = KN = ML; ML || NK u
MN || LK. 4-yromeauk MNKL — pom0, MK — muaroHanb, a B poM0Oe #

ouccexrpuca. Ho yrast NKM n LKM — uckoMmbIe.
M N

22
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48.
Her. Ecam Obl Takass IIOCKOCTB m
CyIIECTBOBAJIA, TO OHM MMeJa ObI C I,
O, 00IIy0 TOYKY B, TO eCTh HE ObuIa B/

OBl el mapaJuienbHa.

50.

L —)
i /

[MpsiMast ¥ TIIOCKOCTh HapaJUIeNbHbI, €CIIM OHH HE UMEIOT OOIINX TO-
Yex.

o || B mo ycnosuro, To ecTh y OL ¥ B HET OOIIMX TOYEK.

m C o, mo3ToMy u y m ¢ wi. B Her o6mux touek. To ectb m || B. Y-
Bep)KICHHE JIOKA3aHO.

51.
S S
a 2 b :,

IycTh O ¥ B HIepeceKaroTCst, U m — JIUHUSL UX [IEPECEUEHHMS.

a||mmub | m,T.e. gexKaT B OMHOH ILI. OL U HE TIEPECEKAIOTCSL.

3Ha4uT, B 1. O, 4epe3 T. A IPOXOMIT ABE NPSIMBIE, TTApaUICIbHBIC 1,
YTO HEBO3MOXKHO 110 AKCHOME U3 IIAHUMETPHH.

[penmnonoxeHue HEBEPHO, O || B.

52.
[Mycts BC || aou AB || 0.
Ecnmu nBe mnepecekaromiuecs A4

npsiMbie 1. ABC mapasnenabHbI

wi. o, To wi. ABC || mn. o. Ilo- / /
stomy AC || ¢ @
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53.

Bosbmem napy otpeskoB A4, u B1B,. A1A> n BB, 1o ciencTeuio u3
aKCHOMEI 4 (11. 3, TeopeMa) OHH JIeXKAT B OJJHOH ILIOCKOCTH.

A\B1A4,B, — mapamnenorpamMm (IuaroHanu 4-yroJbHHUKA MEPECeKaroT-
Cs M B TOUKE TIEPECCUCHHUS ACTISTCS TIOTIOTIaM).

A]B] H Asz. /Mﬂz
Bosemem BTOpyIO mapy otpe3koB A;C o
u A2C2. A1 A2
AmnanornaHo moirydum, 9to 4,C || 4,Cs. W
C.

ITo Teopeme 1. 10 mmockoctn 4,8,C; m 8Y 2

A»B,C, mapanienbHbl.
B
VARN

54.
c

1
a) B AABC: MN — cpenusist munust, MN || AC, MN :EAC .

B ABCD: NP — cpenusia munus, NP | CD, NP = %CD .

ITo Teopeme 1. 10, mnockoctu MNP u ACD napajuienbHbI.

ZNMP = ZCAD — Kak yIael ¢ COOTBETCTBCHHO ITapaJuICITbHBIMH
CTOPOHAMH.

0) ANMP ~ ACAD (w3 ipenbi]. ITyHKTA)

1 .
Sanmp = EMN - NP -sin ZNMP,

Scun = %CA - AD-sin ZCAD,

1 . 1 1
—MN - MP-sin ZNMP —CA-—AD
SANMP:2 _MN-MP _ » 2 1

Sacap %CA-ADAsinACAD C4-4D  C4-4D 4

E)

S ANMP = 12.
55.

Pelenne npuBeseHo B yueOHUKeE.
24
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56.

JKEM, UTO a C O

Myctb a || B, 4 € o, 4 € a. Toka- / /
8

Ms1 3HaeM, YTO €ClId HEKOTOpas

TpAMAs @ TIEPECEKAET MIOCKOCTh O, TO A
OHa TepeceKaeT Takke ToOyIo MIoc- o e

KOCTb, ApaUIEIbHYO O.

Ecnu a ve mapamtensha mr. 3, To oHa mepecekana Gvl wr. B, a, 3Ha-

YUT, ¥ TUIOCKOCTH 0, & 110 YCIIOBHIO a || P.

3HaYNT, @ HE MOXKET MepeceKarh . 0L U, pa3 OHa MMeeT C IUI. O 00-

LIYI0 TOUKY A4, To a C O

57.
Ao, alB.
ITycte a He mapawienbHa I 3, Toraa
OHa TepeceKaer IUL. 3, a, 3HaYuT, mepece-
KaeT III. O, HO 0 YCJIOBHIO 4 || O.. 3HAUUT,
NIPEIIOJIOKEHHE HEBEPHO, a HE IepeceKa-
er 1. 3, To ects WiH a || B, wim a < P.

58.

IMycts o || B, HO TIepecekaercs ¢ Y. Jlokaxkem, uro B mepecekaercs ¢ .

ITycts Yy mepecekaer . o NpsiMoH a.

B mu1. Y mpoBenieM npsimyto b, epecekaromyo a.

b nepecekaer ol

ol B — b mepecekaert B, HO b C 7, ClleOBaTENBHO, Y TIe-

pecekaer .
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59.
Pemenne npuBeseHo B yueOHUKe.

60.

Ecnu o He mapamrensHa f3, To O
nepecekaer 3. Ho ecnu miockocTs me-
pecekaeT OAHY U3 TapaUICNBHBIX

A

TUTOCKOCTEH, TO OHa IepecekaeT u Apy- /
B

/

I'yIO INIOCKOCTB; IOITOMY, O. IlepeceKa-
ery, ay| B. [IporuBopeune.
3HAYNT, MPEANONOKEHHE HEBEPHO,

ol B.

61.
A TIPOXOJUT IIOCKOCTD, MapajuiebHast PSIMBIM ¢ U b, M TOJIBKO OJTHA.

L/

a
-
o

a M b epeceKaroTcs 0 yCIOBHIO, CIEA0BATENBHO, MO CIEACTBUIO U3
AKCHOMBI A;, 3TH NpsSIMbIE €AWHCTBEHHBIM 00Pa30M OMNPEAEIAIOT ILIOC-
KOCTB OL.

W3BecTHO, 4TO uepe3 TOuKy 4 ¢ O NPOXOIUT €AMHCTBEHHAs IIIOC-
KOCTb, NIapaJuleNbHast O, TO €CTh NapajulelbHas a u b.

62.

WHCTpyMEHT HaZ0 peryiInpoBaTh B IBYX H3MEPCHUAX.

Ecmm ycTaHOBHUTH YPOBHH Ha MapalIeIbHBIX MPSIMBIX, TO MOXHO pe-
TYJIHPOBATh TOJBKO HAKJIOH MPUOOpa, HO YCTAHOBUTH JWCK CO IIKAJIOW
MapajieNIbHO MMOBEPXHOCTH HE TONyYUTCS: €CIH MPHOOp clerka HaKiIo-
HUTCA BIIEpe]] WIX Ha3al, TO BEIIECTBO B YPOBHSIX HUKYAA HE CMECTUTCS
Y, 3HAYUT, HapylIeHHEe MapayIeIbHOCTH IUIOCKOCTH JHCKAa YPOBHU HE
MTOKaXyT.

63.
a) AA> u AB,, ecmu A1A, = 2414, A\A>» =12 cMm, AB; =5 cMm;

6) AQBQ I/IAAz, eCJ'Il/IAlBl =18 CM, AA[ =24 CM, AA2 :%AIAZ .

NN N
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L=/
/L———A/

o B.
ITnockocts BAC mepecekaer . oL 1 3.
ITo CBOICTBY mapajIeNbHbIX IWIOCKOCTEH, A1B) || A28, (1. 11,1°).

B mmmockoct BAC AA,AB| ~ A4>AB,.
A

Ay By

Az B,
a)A1A2 =2- AIA =12 CM, ABI =5cM.
A4 AB
A T g4=— ! A4y =6 (cm);
A, A 4B, 2
AAz—AAl + Ay =6+ 12 = 18 (cM);
6

— , AB, =15 (cm). Utak, A4, =18 cm, AB, = 15 cm.
18 ABZ

6) A1B; = 18 oM, A4, =24 oM, AA, =%A1A2.

A4 A4B, 4B, 24 18
AyA  A,B, AB, AA, A,B,’°
AAZZAA1+A1A2:24 +A1A2,

244 1 g =04
93 2 £

Ad, =24+

Ady=T2 (o), 2218 L 18 B =54 (cm).
72 4,B, 3 A,B,
Urak, 4,8, = 54 (cm), A4, =72 (cm).
Otget: a) A4,=18 cm, AB, = 15 cM; 0) 4,B8,=54 (cm), A4,=T2 cm.
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64.

JlBe mepecekaromuecss MnpsMble
CIMHCTBCHHBIM  00pa3oM  3aJaroT
TUTOCKOCTb.

IIpsimbie 414, u BB, nepeceka-
FOTCS ¥ 331aI0T INIOCKOCTh 4B B;.

Ilo cBolicTBY napamuieabHBIX
mrockoctedt (. 11, 1°), 4,By || A2B.
AHAJIOTUYHO: A1C1 H A2C2; BICI H B2C2;

AOA,C, ~ AOA,C,
Cy Ay

Y,
\ )
Q

Ag Cz

(£1 = £2 — xak BepTUKalbHbIe, /3 = /4 KaK HaKPECT JIeXKallIue);

A A
1G04 _ 06, : AOA,B, ~ AOA,By;
A,C, 04, OC,

Bz
Ay

By
Az

A, B, _ 04, _ OB, - AOB,C, ~ AOB,C; B,C; _ OB, _ ocC,
A4,B, 04, OB, B,C, OB, 0C,
Y4YHTBIBas MOTYYCHHBIC COOTHOIICHUS, TOTYIHM
4,C, _ AB, _ BC
A,Cy A8, B,Cy
3uaunt, A4,B,C| ~ A4,B,C, 10 TpeTheMy NMpHU3HAKY MOa00us (TIpo-

MOPIIOHAIIEHOCTH CTOPOH).

65.
Ilo ceoiictBy 2° m. 11 A4, = , 2

:BIBQZCICZ. Q
Ecnu B 4-yrojpHuKe MpOTHBOIIO- « As X’

JIOKHBIE CTOPOHBI PaBHBI W Iapai-

JIENbHBI, TO 4-YrONBHHK — Iapasuie-
JIOTPaMM.

AB\ByA>, B\C\CoBy, 4,C1CoAs — L '
napaJlIeorPaMMEL. g . .
2
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B mapamnenorpammax: B1C, = B,C,, A|B) = 4,85, A|C, = A,C,.
3Hauut, A4,B,C| = AA4,B,C, 0 TpeM CTOPOHAM.
66.

B Terpasape Tpu mapel CKpeLuBa- N
mmxcst pedep:
ACwu DB; ABw DC, AD u CB.

67.

C

Paccmotpum rpans ABD
W3 TeopeMbl KOCHHYCOB:

AB*=AD*+ BD*-2 - AD - BD - c0s54° =~ 400 + 324 —2-20 - 18 -
-0,05878 = 724 — 720 - 0,5878 = 300,784;

AB =~ /300,784 ~17,343 =17 (cm).

Io teopeme IMudaropa AC*= AD* + CD?;

AC =400+ 441 = /841 =29 (cm).

CB*=CD*+ DB*~2-DC - BD - cos72°;
CB*=441+324—-2-21-18-0,3090 = 765 — 233,603 = 531,396;

CB =4/531,396 = 23 (cm).

1 1
Sapc =7 A4D-DC=—-20-21=210 (cMd).

S 4pB =%AD-DB~sin54O =—-20-18-0,8090 =180-0,8090 = 145,62 =

N | —

~ 146 (cM?).

29



http://alexbooks.ucoz.com

1 . 1
Spsc ZEDC~DB~sm72° z5~21~18~0,9511=189~0,9511=179,75 =~

~ 180 (cMm).
Uroro: a) ~ 17 em, = 23 cM, 29 cM; 6) 210 em?, = 146 e, = 180 e’

68.

MN napamienpbHa nOpsMoOil, Je-
kamei B . BCD (npsimoit BC), 1o-
STOMY OHAa TMapajielbHa Bcel IUToc-
KOCTH.

69.

[Tnockocts SBC U IIOCKOCTB, IIPOXO- S
Jsuias depe3 npsamyro MN napajienbHO
pedpy SB, mepecekarTCs MO MPSIMOA,
MIPOXOASIIEH Yepe3 TOuKy N.

ITo Teopeme Il nuHMA nepecedeHus na-
pannensHa SB.

A
B mnockocts SBC gepes 1. N IpoxXoauT

NOQ || SB. N
IInockocte SAB w mnockocte MNQ ,
MIEPECEKAIOTCS IO MNPSIMOM, NPOXOAsILEn ¢

yepes T. M (npsimast MP).
ITo Teopeme I nuHus nepeceueHus napauiensHa SB.

PM|| SB
NO| SB} —PM || NO.

YTBepKIIeHUE T0Ka3aHO.
70.
MP, MN — cpennue nuauu B AABD u &

AABC, 3uaunt, MP || BD u MN || BC. Ilo
teopeme 11. 10 . MNP || 1. BCD. M

D
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71.
a) Touxku M, N, B, C € 1. DBC. M u N BbiOepeM Tak, 4ToO0sl MN He
6puta napayiensHa BC, nHaue He Oyzner nepeceyenusi ¢ ABC.
D

Ilocmpoenue
[ponomkum otpesku MN u BC 1o nepecedenuns ux B Touke X. Touka
X — uckomasl.
0) KN B HekoTopoii Touke mepeceder DB, BD c mn. ABD, 3Ha4wT,
KN nepeceuet B 3T0# Touke wi. ABD.
Ilocmpoenue
IIponoskum orpesku KN u DB no nepeceueHus ux B Touke Y. Touka
Y — ucxomasl.

Tlocmpoenue
Cnoco6 moCTpoeHUsI CEUESHHUSI:
npoBoauM MK || AC u MN || AB;
coequHsieM T. K u 1. N.
ITo npusHaky napamiensHocTH Tutockocter . MNK || . ABC.
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Ilocmpoenue

Pa3 ceuenne napamiensHo mi. ABC, TO MIOCKOCTh CEUEHUs Mapai-
nenvHa AB, BC, AC.

CekyIast IWIOCKOCTB TiepecedeT OOKOBEIE TPaHU TETPadapa O TPSIMBIM,
napasuieabHbiM cTopoHaM AABC. OTcro/ia crioco0 MOCTPOCHHUS CCUCHHUS.

a) uepes T. M posogmm PQ || BA;

0) gepe3 1. P mpoBosum PR || AC;

B) coennHUM T. Q U T. R,

r) APOR — rckOMOE CedeHue.

73.
Haiinem Touku nepeceuenus: mi. MNP

¢ pebpamu TeTpasapa.

NP — cpennsis muaust ADBC, NP || BD.

BD < mn. ABD, mostomy NP || 1
ABD (teopema I).

[Tmockoctt ABD 11 MNP vMeroT o0Iryro
TOYKY M, 3HAUNT OHH MEPECEKAIOTCS 10 TIPS-
MO}, TipoxofsIei gyepe3 T. M B 1. ABD.

Ora npsmas napajuiensHa NP, a pa3 NP || BD, To 3ta npsimas mnapain-
nenvHa BD.
[Tycts K — TOUKa mepeceyeHus 3Toil npsimoit ¢ pedbpom AD (pa3 BD
niepecekaeT 4D, Toraa npsaMasi, mapauiensHas BD nepecedet AD).
AMAK ~ ABAD,;
AK  MA MK
AD BA BD’
1 MK 4K

8

= , moaromy Touka K —
2 BD 4D A . D
cepenuHa AD.

YTBepKIeHUE N0KA3aHO.

AHanornyao noiydaeM, uto PK — cpenssist muaus B AADC, mosToMy

PK || AC.

NP| BD .
ML BD}%MK | BD || NP;
MN || AC

K| AC}—>MN|\ AC || PK.

4-yrompHNK MNPK — mapamienorpamMm 1o OIpeAeIeHHIO.
Pynpx =2 (PK + MK) = 2(%AC +%BDJ= AC + BD;
PMNPK =22 cM.
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74.

ITycte T. O — Touka mepecedyeHus
meauan ABCD.

[InockocTh ceyeHuss uMeeT ¢ Tpa-
Hbl0 ADC o0myro T. N, 3Ha4uT, 00€
IUIOCKOCTH TIEPECEKAIOTCS IO MPSIMOH,
MIpOXOoAdLIel yepes T. N.

ITnockocTe cedeHus M mapawienbHas el mi. ABC mepecekaroTcs
I0CKOCThI0 ADC, 3HAUNT JIMHUK NiepecedeHus napauienssl, NP || AC.

Amnanoruuno, PM || AB, MN || BC.

ZMNP = ZBAC, ZMNP = ZBCA, AMNP ~ ABAC (no nepBomy
MPU3HAKY).

yTBep)KﬂCHI/IC a) JOKa3aHo.
6)

MO =§BE, NO =§EC , motomy uto: AMDO ~ ABDE u
ANDO ~ ACDE.

MO DO MO _2

BE DE’ BE 3

MN=M0+0N=§BC.

OTHomeHue TUIomanei NogoOHbIX (GUIryp paBHO OTHOILICHUIO KBaJ-

PaTOB COOTBETCTBYIONIMX JMHEHHBIX Pa3MEPOB.
2
Suvp _ MN~ Sunp _4

Siusc BC? Supc 9
75.
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a) [Ipoeenem AK n AL. AAKL — uckoMoO€ ceueHme.

0) B AAMK: OF — cpenusist tunust, OF || AK;

B AMLK: EF — cpenusis nuuus, EF || KL.

ITo Teopeme 1. 10 . OFE || . AKL.

[Tnomann momgobHeIX TpeyronpankoB LOFE = ZAKL xak yTiisl ¢ co-
OTBECTCTBCHHO HapaﬂHeHbHI)IMI/I U OAUHAKOBO HaHpaBﬂeHHbIMI/I CTOpOHa-
mu; OF = % AK, FE = %KL , moatomy AOFE ~ AAKL oTHOCATCS Kak

KBaapaThbl, 3HAYUT, COOTBETCTBYIOINX JIMHEHHBIX pa3sMEpoOB.
2

Sk _(LAJZ_ L | _,

Seor= 6 (cM?).

76.
B cuny cBolicTB mapaenenume-

na AA,C,C — mapaiienorpamm, OT-
ciona A,C, || AC; B\D\BD — napaine-
Jorpamm, rnostromy B1D || BD.

77.
VY napanesnenuneaa 60KoBbie pedpa paBHbI.
Aq

By

8

ﬁzi,ﬂzi Ilycte BB, = x, Torna BC:Ex,
BC 5 BBy 6 6
AB:iBC=i ix =2x.

5 5{6 3

W3 ycnosus 3anauu:
4-AB+4-BC+4-BB=120,unu AB + BC + BB; = 30;
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§x+%x+x:30; 4x + 5x + 6x = 180;

15x =180, x =12 (cm).

BB, =12 om: AB=§~12=8(CM), BC=%12=10 ().
Ortser: 12, 8, 10 cMm.

78.
ABCD — napamenorpaMm o yciaosuto, AB = CD.
AB — AM = CD — CN, 10 ectb BM = DN.

BM | DN
Ho pyr=pn

MBND — napanienorpamm.

AHanorn4yHo nosryuuM, uro NiB,M,D; — napanienorpamm.

ZNDM = £ZN DM\ — Kax yTrJibl C COOTBETCTBEHHO MapasieIbHbIMU U
OJIMHAKOBO HaNpaBJI€HHbIMU CTOPOHAMHU.

[Tapamnenorpammel MBND u MBN\D, paBHbI, Tak KaKk paBHbl MX
COOTBETCTBYIOIIHE CTOpOHEI (MB = M\B|, M\D| = MD) u yroin Mexuny
HUAMU (11, 5).

A\M, = AM, nostomy A M\ MA — napannenorpamm, MM || 4,4 || B1B.

Awnanorununo, C;NN,C — napamnenorpamm, C,C || NN, || DD,.

OTpe3ku MapayieNbHBIX MPSMBIX, 3aKJIIOUEHHBIE MEXIY Mapaieiib-
HBIMH TIJIOCKOCTSIMU, PaBHBI, IOATOMY

MM] :BBI = CC[ :NNl :DDl.

Ilo npusnaky napamnenorpamma 4-yronsHuku MBB\M;, BNN,B,
DNN,Dy u MDD M, — napaienorpaMmmsl.

Mo onpenenenwro (1. 13) MBNDM,B\N,D, — napajuienenue.

79.

a) Ceuenne miockocteio ABC).

IIn. BB,C,C || mn. AA,D,D 1o cBOMCTBY mapajuieienumnena, OTCroa
BC1 H I1J1. AAlDlD

Touka A obmas ms mmockocted ABC) u AA\D D — mockocTy niepe-
CEKaIOTCs TO MPSIMOH, Mpoxomsmie uepes T. 4 u mapamiensHod BC
(m. 11.1°), oueBumHO, 310 AD.

Hckomoe ceuenune — yetbipexyroibHuk ABC D).

} —> I10 IPU3HAKY MapajieIorpaMma,

AB|| CD

{ AB=CD (T x. ABCD — napasnnenorpamm),
CD|| C,D, B

{ CD=C,D, (r x. CDD,C) — napanjienorpamm).

OTC}OZ[a AB || C1D1 nuAB = C]D].
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3naunt, ABC,D, — mapamnenorpamm, T K. €r0 HPOTHBOIOJIOXHEIE
CTOPOHBI NapaIeIbHbl U PaBHBL.
By Cq

A D
0) Ceuenue mnockoctbio ACC).
ITnockoctu rpaneit B\C,CB n A;D\DA mnepecedeHsl INIOCKOCTHIO
A,C,CA, nunun nepeceueHus napamiensibl, A4, || CC.
AA,=CC; (. 11, 2°).

Ady [ €, o TpU3HAKy mapamienorpamma, A4,CC — mapamreno-
AAI = CCI

TpamMM.

80.

a) Ceuenne miockocteio ABC).

ITn. BB,C,C || mn. AA,D\D 1o cBOWCTBY mapajuienenuiena, 0Tcloa
BCy || A4,D\D.

Torma A — obriast ans mnockocreit ABC u AA,D D — TIIOCKOCTH Tie-
pecekaroTcs 1Mo mpsIMOd, MPOXoJsuIel uepe3 T. A u napamienbHoi BC,
(m. 11, 1°).

[Tnockoctu rpaneit A4\B;1B u DD|C,C nepeceueHbl IIOCKOCTbIO
ABC\D,, 3nauuT, UX JUHUH IIepecedeHns napamiensusl, AB || C\D.

BeiBo: mockocTh mepecekact rpaib A4,D,D nio npsvmoii ADy; AD)|| BC.

Hckomoe ceuenne ABCD mapamienorpaMm Mo OTIPeIeICHUIO.

0) Ceuenue miockocteio DCB.

Touka D — o6mias must mwiockocreit DCBy u AA,DD — MI0CKOCTH Iie-
pEeceKaroTes o NPAMOM, Ipoxosiiel uepe3 T. D 1 napajieabHON IpsMOn
CB, (. 11, 1°). B . rpanu A4,D;D npoBoauM Takyro MpsAMyro. 1o Oy-
net DA, (4-yroneauk DCB|A| — napannenorpamm, nostomy DA, || CBy).

Hckomoe ceuenne DCBA;.
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B) PO — 0Tpe30K, 110 KOTOPOMY IE€PECEKAIOTCS TOCTPOSHHbIE CEUSHNUS
(P € mmockocTAM cedeHuid U ) € IIOCKOCTAM ceueHuit, PO — ITUHUS
nepecevyeHus Iuockocrer), rae P u Q — ueHrtpsl rpaneit A4,D:D n
BB,C\C.

81.

Y

By - Cy

Af ‘ DN

L I
a 2 v
a) [Tycte MN ne mapamnensHa BC, Torna MN nepeceder 1. ABC.
Ilocmpoenue

[ponomxum otpesku BC u MN 1o nepecedeHns B ToUke X.
Torpa X — uckomas.
0) AM ue napamnensua 4B, AM niepeceuet 4,8,
A]B] C 1. AIBICI.

llocmpoenue
IIponomxkum otpesku A,B, u AM 1o nepecedeHus B Touke Y.
Touka Y — uckomast.

82.
a)

By c,

.

Ay

Tlocmpoenue
[Tnockocth cevenust mo ycnosuto || mi. ABCD, cnenoBarenbHO, OHa
MepeceKaeT rpaHy Maparieseuea Mo IPsMbIM, apauiensHbM AB, DC,
BCu AD (3o cnenyet u3 reopemsi I1). Otcrona crmoco0 mocTpOeHHS:

1. yepes T. M nposogum PQ || AB;
2. yepes T. O npoBoauM QR || BC;
3. yepe3 T. P npoBogum PS || AD;

4. COEMHUM TOYKHU S U R;

PQOSR — ncxomoe.
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6)

ITo Teopeme II, miaockocTh cedeHMsi mepecedeT OOKOBBIE I'paHU 10
HpPSIMBIM, NapajuieNbHbIM A4, u DD), a NI0CKOCTU OCHOBAHUU — M0 Ips-
MBIM, TTapaiuiedbHeM 4D 1 AD. Otcrona:

1. gepes T. M ipoBogum PQ || A4

2. gepe3 T. Q nposoguM QR || A;D, u gepe3 T. P poBo-
M PS || AD;

3. COeIMHUM TOYKH R u S

4. ceyenne PORS — rckoMoe.

By Cy

Ay

A D

B)

1) Hoctpoum tockocts BDD; oHa mepeceyeT MIIOCKOCTH BEPXHETro
W HIOKHETO OCHOBaHMS MO TapajuieNbHbIM npsmMeM. BD || B1D; (coenu-
HUB By u D}, noxyunMm napamienorpamm BB DD).

2) InockocTs ceyeHus MO yCIOBUIO MapaiensHa mwi. BB DD, 3Ha-
4YUT, OHa napamensHa BB D D.

ITo teopeme Il momy4mM, YTO €CIM IUIOCKOCTH OOKOBOH TpaHH
AA,B\B npoxonut 4epe3 npsimyio BB, a BB| mapamiensHa IUIOCKOCTH
CCUCHHUS M NEPECceKaeT MIIOCKOCTh CEUCHUs], TO JMHUS NepecedeHust 00-
KOBOM I'paHM C CEYEHHEM MapajuiesibHa npsMoi BB, moiyuum nocrpoe-

HUC:
31 C,

‘%//////
_ c

%,

e
gepe3 T. M HpOBOI[I/IM PS || B, B
gepes T. P mpoBoauMm PQ || B\Dy;
4epes T. S npooaum SR || BD;
coemuHUM T. Q U T. R;

ceyenne PORS — HCKOMOE CeueHue.

A e
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83.

D1

llocmpoenue
Yepes 1. O nposenem MN || D:D (MN || DD, CC, || DD;, noatomy
CC || MN); coeqmaum M ¢ Cy u N ¢ C. ceuenne MC,CN — uckomoe.
0)

A D,

K

_

N\

\\\\'

IMocTpoenue:

yepes T. O npoBoguM ML || AB;
yepe3 T. M npoBoguM MN || 4,B;
yepe3 T. N npoBogim NK || B,Cy;
COeIMHUM TOYKH K 1 L;

ceuenne MNKL — uckoMoe ceueHue.

84.

T. P — cepenuna pedpa CD.
ITo Teopeme II, maockocts ceuenne nepeceuer ocHoBanus AB,C1D,
1 ABCD 10 napajuienbHbIM MPSIMBIM.
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[Mposenem BD; BD || B1D,. Y3 Touku P nposonum PQ || BD. Iloaro-
my PQ || BiD;. Coenuanm Touku By u Q; Dy u P. Ceuenne B|D,Q — uc-
KOMOE€.

B 4-yronpauke B;DPQ nmeem B\D || PQ, 3uaunt, B)DPQ — Tpare-
s (IO OTIPENICIICHUIO).

8S.

ITo Teopeme II, mnockocts BKL miepecedeT MpOTHBOIIOIOKHBIE OOKO-
BbIC TPaHM M0 MapaJuIeNbHBIM OTpe3KaM. [IpoTHBOIOIOXKHBIE TPaHH IIa-
pauienenuiieia paBHbI U TapalIeTIbHEL.

DTOro J0CTaTOYHO ISl IOCTPOCHUS CEUCHUS.

CoemuauMm T. K ¢ T. By; Touky L ¢ T. Dy.

AK=LC

ADy =BC A KA\D| = ALCB, cnenosarensto, KD = LB.
ZKA,D, = ZLCB

Amnanornuno, AKAB = ALC\D,, cienosarensuo DL = BK.

B 4-yronsnuke BKDL KB = LD, u KD, = BL.

OTOT 4-yroNbHUK ABJSETCS NMapauIeorpaMMoOM, a caM 4-yroJbHUK —
HCKOMOE CEUYEHUE.

86.

By c,

A, ' D,

A - - D

ITnockocTe cedeHus napannensHa BD,, ecau OHa MPOXOIUT uepes3
npsiMyto, napauiensayto BD, (teopema I). B mockoctu BD,D mpoBo-
mum OM || D1 B; npoBoaim otpe3ku AM u CM.

40



87.

http://alexbooks.ucoz.com

AMC || BD, o noctpoenuto, 3HaunT, AMC — ncKkoMoe cedeHue.

Eciu ocnoBanue — pom6 u ZABB, = Z/CBB; = 90°, AD = DC, 1o AADM
u ADMC — npsimoyronbable. MD — obmmit katet. ADMA = ADMC, Takim
obpazom MA = MC. B AAMC MA = MC, 3naunt, AAMC — paBHOOepeH-

HBIM.

a)

Nhwe=

S

*

By Jo3

A,

]

llocmpoenue
Homyctum, yto MN He napaniensHa 4B.
Iponomxum MN u AB no nepecedenus ux B T. O.
OK cmn. ABC (tk. O € ABCuK € ABQ).
Coeaunum Touku K u N.
[Tnockoctn ONK n OAK (to ectb min. ABC) nepeceka-
10Tcs 1o npsmoit OK.
[MosTomy mpomomkum OK 1o nepeceuenns ¢ DC B T. L.
CoenuanM TOukd K M L — BeOb OHU JIEKaT B OIHOM
TUTOCKOCTH.
[IpoTtuBomnonoxusie rpanu A4,8:8 u DD,C,C cexymias
IUIOCKOCTh TMEpecedeT MO MapajuIeNbHBIM MPSIMBIM (110
teopeme II), moaromy B minockoctu DD C;C nposeneMm
LP || NM.
Coeauaum 1. Pu t. M.
MNKLP — 1cKOMO€ CeueHHe.
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6)

Ilocmpoenue
1. Coemuanm 1. K ¢ 1. M.
2. Touka N € rpanu A4,D\D u cexy1eil NI0CKOCTH.
3. Cekymasi mIOCKOCTh, MPOXOIs depe3 T. N, mepeceder

napaensusie Tpaan A41DD w BB,C,C no mapai-
JIENBHBIM MIPSIMBIM; TTO3TOMY B T1. A4 DD mpoBoanM

NP || KM.
4. IIpoBogum PM.
5. Cexky1mas IIIOCKOCTh MIPOXOAUT depe3 T. K U mepeceka-

eT mpoTuBomnoNoxHsle rpanu A4;8/B u DD,C,C no
napajuleNIbHbIM NPSIMBIM; TIOATOMY B ILI. Tpanu AA4,B\B
nipoBoauM KL || MP.

6. CoemuanM T. L 1 1. N.
7. KLNPM — uckoMoe ceucHHE.
BOIIPOCBHI K I'VTIABE 1
1. BepHo 51 yTBepKAEHHUE: €CIH BE MPSIMbIE HE UMEIOT

00IIMX TOYEK, TO OHU MapaJUICIbHBI?
Her. [TapannenbHble NpsMBbIE JOJDKHBI €LIE U JIEKATh B OJIHOM IUIOCKOCTH.
2. Touka M He nexut Ha npsMoit a. CKOJIBKO MPSIMBIX, HE
MepeceKaroIuX MPsIMYIO @, MPOXOIUT depe3 Touky M? CKOJbKO U3
9THX NPSAMBIX IapauIeIbHbI IPIMOH a?
a) beckoHeuHOe HECUETHOE MHOXKECTBO;
0) omHa (1. 3, Teopema).
3. [IpsiMble @ M ¢ mapayuteNbHbI, a IpsMbIe @ U b Tepece-
KaroTcs. MoryT i psiMble b 1 ¢ ObITh MapaJuIeTbHBIMU?
OTBeT: HET, MHAYE Yepe3 TOUKY IMepecedeHus] ¢ M b mMpoXoauao ObI

JABE IPSAMBIC, TAaPAJUICIBHBIC C.

42

4. IIpsimas a mapaniensHa MIOCKOCTH O. BepHo nm, urto
9Ta MpsMast: a) He MePECEeKacT HU OJHY MPSAMYIO, JIEXKAIIYIO B ILIOC-
KOCTH 0; 0) mapajuiesibHa 110001 NPsIMOH, JIeXkallei B III0CKOCTH Of;
B) Mapajuie’bHa HEKOTOPOH MPSIMOH, JiexKaleld B IIIOCKOCTH 0.7

a) /la; 0) Her; B) na.
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5. [Ipsimast a mapamnensHa MIOCKOCTH O. CKOJBKO mps-
MBIX, JISKAIIUX B IUIOCKOCTH 0!, MapaulenbHbl npsiMoi a? Ilapan-
JIETIBHBI JI IPYT APYTY 3TH IPSIMbIE, JISKAIUE B TIIOCKOCTH 0.7
a) beckoHeuHOE MHOXKECTBO;

0) na.
6. [Ipsimast @ mepecekaeT IIOCKOCTh O. JIeXKUT 1 B mioc-
KOCTH Ol XOTb OfIHa NpsAMasi, TapajuiensHas a?
Her.
7. OpnHa U3 IBYX NapajulelbHBIX NPSMBIX HapaiieibHa

HEKOTOpO# MocKkocTH. BepHo i1 yTBepxKaeHHe, 4TO U BTOpas mpsi-

Mas napajuiesibHa 3TOH TIOCKOCTH?

Her. Bropas npsimas MOXeT aexkaTb B 3T0i miockoctd. ITo omnpene-
JICHUIO0, €CIHM TpsMas MapajuielibHa IUIOCKOCTH, TO OHH HE JIOJDKHBI
AMETb OOIIUX TOYEK.

8. BepHo nu yTBepxkAeHHE: €cClM JIBE NpsAMBIE Hapall-
JIeTTbHBI HEKOTOPOH TNIOCKOCTH, TO OHH HapauIeNIbHBI IPYT IpyTy?
a A/ a

=~ 7
L)L ]

Her (npsiMble MOTYT TIepeCeKaThCsl MM CKPEIUBATHCS).

9. JlBe mpsiMble mapajyielbHbl HEKOTOPOH IJIOCKOCTH.
MoryT 11 3TH HpsIMBIE: a) NepecekaTbes; 0) ObITh CKPEIIUBAIOLIH-
Mucs?

a) la (cM. mpenpIayyto 3aaaqy);
0) 1a (CM. IpeIbIAYIIYIO 337134y ).
10. MoryT 11 CKpenIuBaromuecs npsmele a U b OBITh ma-
pajieNnbHBIMU OPSAMOH ¢?
ITo otoenmpHOCTH — 112, BMECTe HET (eciu Tak, TO « || b, a oHH, TIO yc-
JIOBHIO, CKPEIIIMBAIOIITHECS).
11. BokOBBIE CTOPOHBI TPAaNENUH MapAIENbHBI ITIOCKOCTH
o.. [TapasutenpHBI JIM TNIOCKOCTH Ol ¥ TNTOCKOCTh TPAIeInu?
Ja. BoKOBBIE CTOPOHBI NIEPECEKAIOTCS, a YEePE3 JIBE IEPECEKAIOIINECS
HPSIMBIE TPOXOJTUT TIOCKOCTh, ¥ MTPUTOM TOJIBKO OZHA.
Pa3 kaxnmas GokoBasi CTOpOHA IapajuleibHa IUI. O, TO U IUIOCKOCTh
Tpamnenuy OyAeT napaienabHa 1. O (TI0 U3BECTHOMY MPU3HAKY).

12. JBe cTopoHBI mapaienorpaMma MnapauiesibHbl IJ10C-
koctu O. [lapanenbHbl M MJIOCKOCTh OL M IJIOCKOCTh Hapajlieno-
rpamma?
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JHa.

AB || o; DC || o, HO 1. ABCD He napajuiensHa o.

OtBet: He o6s3aTenpHO (BO3MOXKHBI 00a cirydas).
13. MoryT 511 OBITH PaBHBI [[Ba HEMapaJUIeIbHBIX OTPE3Ka,
3aKJIFOUSHHBIC MEX/TY MapalielIbHBIMU TIIOCKOCTSIMU?

B c

[Ja. Hanipumep, 3nece ABCD — paBHOOEpEHHAs Tpanenusl.

14. CymecTByeT JM TeTpadAp, Y KOTOPOro ISITh YIJIOB
rpaHei mpsMeie?
Her, Tak kak rpaHeil Bcero 4, OHHU SIBISIFOTCS TPEYTONBHUKAMU, a Tpe-

YTOJBHUKA C ABYMsI IPSIMBIMHU yTJIaMH (3TO — TI0 cUeTy 5-if yrous) He cy-
IIECTBYET.

44

15. CymecTByeT 1M TapaUleNienuIes, y KOTOpOro:
a) TOJIBKO OJHA TPaHb — MPSIMOYTOJBHUK; 0) TOJIBKO /IBE CMEKHBIE
rpaHy — poOMOBI; B) BCE YIJIBI TPAaHEH OCTpBIC; I') BCE YIUIbI IpaHeil
HPsIMBIE; J1) YUCIIO BCEX OCTPBIX YIJIOB I'paHeil He PaBHO YHMCIY BCEX
TYNBIX YTJIOB TpaHei?
a) Her (mpoTHBOIIOI0KHBIE TPaHH — PAaBHbI);
0) HeT (10 TOM K€ IPUYHHE);
B) HET (TaKHUX MapauIeIorpaMMOB HE CYIIECTBYET);
r) 1a (IPSMOYTOJIBHBIN MapaeseIUen);
1) HeT (B KaKAOM IpaHM JjBa OCTPHIX M JIBa TYMNbIX yria), JIMOo Bce
MIpsSMBIE.
16. Kakue MHOroyrojapHHUKH MOTYT MOJYYHUTBCS B Ceue-
HUU: a) TeTpadapa; 0) mapasurenenumnena?
a) TpeyronsHUKH U 4-yTrOIBHUKHY; 0) 3-, 4-, 5-, 6-yTOIBHUKH.
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JOINOJIHUTEJIBHBIE 3A/TAYH K I'JIABE I

88.
a) Jlokaxxute, uto nipsiMasi CD mepecekaeT MIOCKOCTh (L B HEKOTOPO
touke E. 0) Halinure otpeszok BE.
c

ABCD — tpanenust, CD nepecekaercst ¢ AB, AB < o, notomy CD mie-
peceder B HEKOTOPOH T. E.
PaccMoTpuM IIIOCKOCTH TpaneyH.

AAEC ~ ABED;
4AE _EC _AC, b
BE ED DB’ 8
AB+BE _AC AB | 8 ’
BE DB’ BE 6’ A ) 3 2
ﬁzl; BE =12 (cwm).
BE 3
89.
1. Uepes M, u M, npoBogum menuansl AE u DE.
2.
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3. IIposepum, Oyner mu AAED ~ AM\EM,. ZE y Hux

00IIMiA;
AE DE
1 =71 ~ TOXIECTBO, SHAYMT, COOTBETCTBYIOLIME CTOPOHHI
—AE —DE
3 3
MPONOPLUUOHANBHBL, 103TOMY AAED ~ AMEM,.

4. W3 nonobust TpeyrobHUKOB Cieayer, uyto L1 = Z2 u
L3 = /4.

5. Ecnm cooTBeTCTBEHHBIE YTIIBI PaBHBI, TO IMpPSMBIC Ma-
paJuIeIBHbL:

D
1
M,
2
3 4
A M, E
AD || M\ M,.
90.

a)

0)
D
CD ne napamnensHa AB = CD nepeceuer AB, T.€. ¥ INIOCKOCTH OL.
91.
allb

U3 akcuomsbl A4; (1. 2) cienyer CymecTBOBaHUE MPSIMOM C, MPOXOs-
el yepes T. M, napaniensHol a u b.
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0L — IUIOCKOCTB, B KOTOPOH JIeXKaT a M C;
B — mIOCKOCTH, B KOTOPO# JIEXKAT ¢ U b;

c

¢ C o, cCp, 1o ecTh 3Ta psIMast U €CTh IPsIMast IIepecedeHust O U 3.
A TI0 IOCTPOCHHUIO OHA TapajUIeTIbHA IPAMBIM d U b.
VYTBepKIIeHUE T0KA3aHO.

92.

JIoKa3aTenbpCTBO JAHO B II. 6, 2°.

93.
Tak kak MN He napajuienabHa
b u MN ne nepecekaet b, To MN a N
u b ckpenBaroTcs.

94.
[Iycts ckpemmBaromuecss IpsiMbIE a
ub.
Yepes T. B U b MOXHO TpPOBECTH
€IMHCTBEHHYIO IUL. O - CJIEJICTBHE aK- /.

b
o
CHOMBI A|. AHaJIOTUYHO Yepe3 T. B u a.
B
T. B — obmas mw1. o u mw1. . [Inocko- :\
A
/

CTH TIEpECEKalOTCA.
OTBeT: na.
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95.

B mn. o Bcerma HaMpercs
npsimas b || a; pas B nepecekaercst
¢ a, To u b mepecekaercst ¢ f,
3HAYWT, [} mepecedercs ¢ o.

96.

CoenvHuM Touku 4 u B.

A, B, C, D nexxat B OJTHOM TUIOCKOCTH, UTO CIEeIyeT U3 Gakta m || n.

AB || CD (1o u3BecTHOM TeopeMe).

Paccmorpum 4-yronpauk ABCD:

AC || DB — o ycnoBuio;

AB || CD — 1o poxazaHHOMY;

ABCD — napanienorpaMmum.

ITo crotictBy mapamrenorpamma AC = DB (Kak IpOTHBOJICKAIIHE
CTOPOHBI).

97.

o
1 B; B,

AO || O]A] u OB || 01B1.
48
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] | ==

JlokazaTeabCTBO JaHO B II. 8
ITo teopeme . 10 o || B. B . f u3 1. O nposenem OC; || OB.

By
Aq
(o
o C1

OB || OB, || O,C,

CoracHo Teopeme 1. 4 depe3 T. O MOXKET TPOXOAUTH TOJIBKO €IMH-
CTBEHHas npsimasi, napaiuiensHas OB. [loatomy, Touku By, Oy, C| nexar
Ha ojtHOM npsimoit BC.

ZBlOlcl = ZBlOlAl + 4A101C1 = 1800.

98.

[a, cyniecTByeT; Takas INIOCKOCTh TOJIBKO OJTHA.

Bribepem Ha mpsiMoit @ || o0 pou3BonbHYO T. A. Tornma uepe3 1. A
MOKHO TIPOBECTH €IMHCTBEHHYIO TUIOCKOCTH, MapajieibHyo O (3ama4a
59, peliieHa B yueOHUKE).

Iycts yepe3 a MoxHO TpoBecTH Apyryio mwi. B; B || o. Toraa uepes
MPOU3BOJIBHYIO T. A C a IPOXOIUT CPa3y JBE IIOCKOCTH, MapajuiebHbIe
JAHHOM TUTOCKOCTH O. A 3TO TPOTHBOPEYHT JOKA3aHHOMY YTBEpIKIe-
HUIO.

99.

Cormacuo . 11, 1° 44, || BB || CC;

Paccmotpum miockocts OAA;. B Heil mo TeopeMe O MpoOnopUuo-
HAJIBHBIX OTPE3Kax BBITIOIHIETCS TOKa3bIBaeMOE YTBEPKACHHUE.
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c Cs

3ameuanue. Ecnu Be mapasuienbHbie MPsIMbIE MIEPECEKAIOT 3 MIOCKO-
CTH, TO cOmIacHo 1. 11, 2°, IIMHBI OTPE3KOB MEXKTY JIBYMSI IUIOCKOCTSIMHE
PaBHBIL, IIO3TOMY X OTHOILLIECHUS TOKE PABHBI.

100.

a u b — CKpemuBarTcs, a C O.

ITo Teopeme 0 ckpemmBarOmUXCsA MPAMBIX (1. 7, TeopeMa BTOpas),
gepes TPSIMYIO d MOYKHO TIPOBECTH €IMHCTBEHHYIO IIOCKOCTD 3 || b.

JlokaxkeM, 9TO yepe3 T. A MOSKHO TIPOBECTH TIOCKOCTB 7Y, Takyo uto Y || B.

Uepe3 TOuKy A MPOBECTH IUIOCKOCTbH, MapauICNbHYI0 AaHHOW IIIOC-
KOCTH 3 He TIpoxosmIei depes T. 4.

IMpoBomuMm B 1. 3 uepe3 HEKOTOPYIO T. B 1BE MPOHM3BOJIBHBIC MIPSi-
Meie BD u BC. CtponM /BE€ BCIIOMOTATEIbHBIE IUIOCKOCTH: IUIOCKOCTh
M —uepe3 T. A u npsimyto BC u mockocts N — uepes T. 4 u npsmyto BD.
Hckomast mIocKocTh, mapajuiensHast wi. B, ZomkHa nepeceds mi. M mo
npsiMoil, mapasensHoi BC, a MI0cKocTh N — M0 NpsAMOH, mapayieabHOR
BD (u. 11, 1°). Orcroma crioco0 nocTpoenus Il Y: 4epes T. 4 IpoBOAUM
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B 1. M npsimyto AC, || BC, a B ut. N npsimyto AD, || BD. Yepes npsimbie
AC) 1 AD, ipoBOIUM IUL Y. Y — UCKOMasi, TaKk KakK cTOpoHBl £DAC),
PacIoNIOKEHHOTO B III. Y, MapajuieNbHbI cTopoHaM £LDBC, pacioioxKeH-
Horo B . f3. 3uauwnr, Y || B.

®, ®

B D

Tax kak B 1. M yepe3 T. 4 MOXKHO MPOBECTH JIMLIb OJHY MPSMYIO, a-
pamenshyto BC, a B miockoctd N yepe3 T. A MOYKHO TIPOBECTH JIUIIH OHY
pAMYI0, apalieNabHyo BD, TO 3aa4a UMEET €IMHCTBEHHOE PELLICHHE.

CrnenoBaTenbHO, Yepe3 KaXKAyl TOUYKY MPOCTPAHCTBA MOXKHO IPO-
BECTH €IMHCTBEHHYIO INIOCKOCTb, apauIeNIbHYI0 JaHHOH IIIOCKOCTH; Y -
CAUHCTBCHHAs IMJIOCKOCTD.

Ecnu e okaxercs, uto T. A € [, To 310 M GyIeT TOT Caydaii, Koraa
4epes T. A ¥ IPSAMYI0 d POXOAUT ILL. [3, MapajutebHas PsIMOH b.

101.

CoeMHUM CcepeiuHbl pedep, JeKAIMX B OJHOW TpaHHU; MOIYYUM,
YTO KaXIBId M3 OTPE3KOB OylEeT CpeAHEl JMHUEW COOTBETCTBYIOIIETO
TPEyTOJIbHUKA.

MN || AB, PQ || AB, noatomy MN || PQ;

MQ || DC, NP || DC, noatomy MQ || NP.

3Haunt, 4-yronpHuk MNP(Q — mapamienorpaMM IO OHNpeIeNeHHIO,
ero auaronanu ON u MP nepecekatorcs B T. O U JenATCA B HEH MOIMO-
mam. Otpe3kn ON u MP COeqMHSAIOT CEpEAUHBI IPOTUBOMOJIOKHBIX pe-
Oep Terparpa.
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[ToBTOpSsIS MpOBENEHHBIE BBILLIE PACCYKIEHUS, 3aKit0yaeM, 4yTo RS u
ON Toxe nepecekaroTcs B Touke O U JeNATCs el MOIoJIaM.

Taxum obOpazom, Bce Tpu otpeska: RS, ON, MP — nepecekarorcs B T.
O U fgengaTcs B Hell MOMOoJIaM.

YTBepKIeHNE JOKa3aHO.

102.

Mo Teopeme I mn. DNM || DC (MN — cpennsist muaust AABC, nmostomy
MN || BC).

Ecnu Bce pebpa terpasapa passsl, Torga B AADC orpesok DM — me-
JMMaHa, a 3HAYUT ¥ BbBICOTa ® Ouccekrpuca. W3 AADM:

DM =\ AD? — AM?* ; DM =+/300 =10+/3 (cm).

AAND = AAMD (oHu — npsiMoyroJibHble, AD — oO1asi TunoTeHy3a,
AM = AN); u3 paBeHCTBa TpeyronbHUKOB DM = DN;
D

P
|
_ 8
vy 4
M
1
MN = EBC =10.
Paccmorpum AMDN.
D
1043 10./3
-
L N

[IpoBenem B paBHOOGenperHOM AMDN BBICOTY DK.

W3 AMDK: DK =\VMD? - MK? =+/300-25 =511 (cm);

Svpy :%MN-DK = % 10-511 = 25V11 (em?);

Py = 10(1+ 23 ) oM.
OtBerT: 10(1+2\/§)CM " 25\/ﬁ oM,
52
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103.

Paccmorpum A4ADC u AMDP.

DP

U3 ycnosus DM _

——, HO
MA  PC
AD = MA + MD, DC = DP + PC;
pM _ pP _ AD-MD _DC-DP
AD-MD DC-DP’ DM pp
AD _DC
oTcrojJa ——=——-.
DM  DP

Tak xak y AADC u AMDP yron D — o0muii, a CTOpOHBI, 00pa3yro-
e £D — nponopunoHanbHel, 3Ha4nT, AADC ~ AMDP.

U3 nomobust ciemyer:

Ll =212,/3= 14

U3 paBencTBa yrio nomyuum, uto MP || AC.

Amnanoruyuno, 1y rpaau DCB, umeeM, uto PN || CB.

Urak, MP || AC u PN || CB. Ilo Teopeme 1. 10 tur. MNP || 1. ABC.

AMNP ~ AABC (110 nByM yriam).

DM 2 DM 2 AD-MD 1

MA 1’ AD-MD 1 DM 2
AD 14D 3

5>

DM 2°DM 2
Pa3z AADC ~ AMDP, To A—D=£ £

DM  MP’ MP

3
>
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S ACY
ZABC (= | | rx. muomamu moaoOHBIX (UIYp OTHOCATCS Kak
Syne  \ MP
KBa/IpaThl IMHEUHBIX Pa3MEPOB.
1 4
_0 = 2, SMNP = 4— (CMZ).
Sunp 4 9

OTBeT: 4% oM,

104.

[Mposenem ME || AC u MF || BD.

[To teopeme Il miiockocTh cedeHuUs
nepeceueT wi. BCD mo npsMoi, mapai-
nensHot MF (MF || mn. BCD mno mno-
CTPOCHHIO), 3HAUUT, npoBoxuM EK || BD.
Coenunnm touku K u F.

4-yroneHuk MEKF — uckomoe ceye-
Hue. [{okaxeM 3To0.

AC || mn. MEF (1.x. AC || ME; ME c MEF).

BD || mn. MEF (t.e. BD || MF; MF c MEF).

Urak, mn. MEKF || AC v . MEKF || BD.

Tak kak yepe3 T. M MOKHO MPOBECTH JHIIb 0HY Tpsimyio ME || AC B
rtockocty rpaiu ABC u onHy npsimyto MF' || BD B mockocTd rpaHu
BAD, 1o mnockocte MEKF — eTuHCTBEHHAsI, yIOBIETBOPSIONIAs yCIIO-
BUIO 3a]]a4H.

105.

a) [loroBopumcsi, uto MN He napayutensHa BC.

IIponomxum MN no nepecedenus ¢ npogomkenueM BC B Touke O. B
mwiockoctd ABC coenuammM Touku O u K; OK mepeceder pedbpo AC B
Touke E; mpomomkuM oTpe3ok OK mo mepecedeHus ¢ pedpom 4B B Touke
F. Tenepb MOXeM COEIUHUTH TOUKU M U F' B tuiockoctd ABD u Touku N
n E B mnockoctu ADC.

Ceuenne MNEF — uckomoe.
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6) Teneps mycts MN || BC.

MN || BC, BC c mn. ABC. Tlo Teope- N
me | MN || . ABC.

N3 Teopems! Il miockocTh cedeHus
nepeceueT wi. ABC no npsMoil, mpoxo-
Jsment yepe3 T. K mapamiensHo MN. B
1. ABC gepe3 T. K nposBonum FE || BC
JIO TIEpEceUYeHUs] CO CTOPOHAMH OCHOBa- &
Husa B Toukax ' u E. Coequnasia M u F, N

7
//

7

-

_

-

N

u E, nony4yaem ceuenue MNEF. F E
A
106.

ITycTh TOYKH PaCIONIOKEHBI TAK, KaK MMOKa3aHO HAa PUCYHKE.

1. ITposomum KN 1o mepecedeHus ¢ mpoJa0JKeHUEM peo-
pa CA. Ilycts KN nepeceuer CA B Touke O.

2. IIposomum nyu OM; oH mepeceder pedpo AB B TOUKE
E, apebpo BC—B . L. Coenuaum K u L, F u E (1. F — TO4Ka nepe-
ceuenust KN ¢ pedpom DA).

Ceuenne KFEL — nckomoe.

) A

Ioctpoum mocnenoBarensHo KN 1o mepecedeHus B T. F' ¢ pebpom
CA; FM no mepeceuenus ¢ pedbpom 4B B T. E u pedbpom BC (ero mpo-
nomkenuem) B T. O; OK, on nepeceuet DB B T. L; oTpe3ok EL.

KFEL — nckoMoe ce4eHue.

IIpoBonum KN no nepeceuenust ¢ AC B T. F; mponomkaem KN 3a 1. F
JIo epecedeHus ¢ npopomkerneM DA B T. O; FM no nepeceuenns ¢ AB
B T. E; OF no nepeceuenusi ¢ DB B T. L; otpe3ok KL.
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KFEL — ruckoMoe cedeHHe.

107.

Iposenem MK || BC u MN || BD; otpe- Y
30K KN.

o reopeme 1. 10 . MNK || 1. BDC
(Tak KaK JABe MeEepeceKarolIuecs: IpsMbIe
OJIHOH IUIOCKOCTH INapaJljieNIbHbI IBYM IIe-
PECEeKAOIIUMCS TIPSMBIM JIPYTO# IOCKO-
CTH). 8

C

108.

OtioxxuMm oT T. D Ha pebpax DA,
DB, DC pasusle otpe3ku: DA'= DB' =
=DC'= a. Coenunum Ttouku A', B'u C'
orpe3kamu. Hapucyem orpaHudeHHYIO
STHMHU OTpEe3KaMH 4YacTh TETPadJpa,
JUIsl yIOOCTBa «IIOJIOXKHBY» €r0 Ha OITHY
13 OOKOBBIX TPaHEH.

[TpoBenem OUCCEKTPUCHI OBYX Y-
noB npu BepmuHe D: DE u DF; npo-
BeneM otpe3ku C'Eu A'F.

B AA'DB’ DA’ = DB' n DE sBnsiercs
MeIraHou, cinemoBaTelbHo, EFA' = B'E
(T k. A A'DB’ paBHOOEIPEHHBII).

B AC'DB' DF — obwasi, DC' = DB,
ZC'DF = ZB'DF, nostomy AC'DF =
=AB'DF, cnenoparensho, C'F'= F'B.

B AA'B'C' otpe3ku C'E n A'F sBnA0TCS MEIUaHAMU.
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UroOsl Ha 3arpoMoOXJaTh pPHCYHOK, HE IIOKazaHa OuccekTpuca
ZA'DC'. Ecnu [y1st Hee MOBTOPUTH pacCy’KIeHUs, TO yOeIuMcs, 4To OT-
Pe30K, ucxonsmuii u3 B’ B TOUKy, rie OMcceKTprca IepeceyeT CTOPOHY
A'C', 6ynet TpeTtheit mequanoit B A4A'B'C'. A Tpu MenuaHbl TPEYyTrOIbHH-
Ka IIepeCeKaroTCsl B OJTHOM TOUKE.

Takum o6pazom, wiockoctu DEC', DFA' v TpeThsl, He TIOKa3aHHas Ha
PHUCYHKE, IIepeceKaroTcs Ha pUCyHKe 1o npsimoii DO.

Yoepem orpanndenue, uto DA' = DB’ = DC'. ®axT, 94TO IIOCKOCTH
nepecekaroTcs 1o npsiMoid DO, 0CTaHETCs! BEPHBIM.

PaBHbBIE OTpPE3KH OT BEPIIUHBI D MOXXHO OTJIOKHTBH B JIIOOOM TETpa-
37pe, TOATOMY Ha CTPOTOCTh (WM OOIIHOCTH) AOKA3aTENbCTBA ATO IO-
BIISITH HE MOXKET.

Pa3 ykazaHHBIE IUIOCKOCTH MepecekaroTca mo mpsmoil DO, To 3Ta
npsiMast Mepecevdercst ¢ IIOCKOCTHI0 OCHOBAHUS B HEKOTOPOM TOUKeE, 3Ha-
YUT, Bce TpH oTpes3ka A4, CC, u BB nmpoxoadr yepes Hee.

UYro u TpeOOBaJIOCH JI0KA3ATh.

109.

Joxazamenbcmeo
1. ITo ycioBuio, nckomas mpsimMast a €cThb JIMHHS TIepece-
yeHns AByX miockocreit: A4,C,C u BB\D\D.
2. IIpoBeneM numaroHanu OCHOBaHWM NapajuleIeNuIena;
OHHU nepecekaroTca B T. Oy u 1. O.
3. Oe HH.Alcch,OE IIJI. BlDlDB

T. O, npuHaIexKUT TeM ke TIockocTsMm. CrnenoBatensHo, OO0, —
IpsiMasi IepeceyeHns ITUX MIOCKOCTeH (akcuoMa Ay).

4. Ipsimas a ects npsmas OO,.

5. OcHoBaHMs Tapajielenunesa — paBHble MapajlieNno-
rpaMMbl; 10 CBOMCTBY napaiienorpamma A,0,=0,C, =
=40 = OC.

Aq 04 N Cq
T
A v 1) c
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6. A,0,04 — napannenorpamm, 3aaqnt, 0,0 || 414 || C,C.
7. Amnanorngso noiydaem, uto O,0 || B\B || D1 D.
8. IIposenem auaronanu AC; u A,C. Paz A,C;CA — na-

pammenorpamm, 10 A7 = TC, AT = TC,, toe T — Touka
MepeceyeHus AMaroHaiei.

9. OT — cpeansist nunust AA,CA; O\T — cpenHsiss JTUHUS
AA,CC,.
Or || 44, } 10 aKCHOME O MapajUIC/IbHBIX MPSMBIX B IUIOCKOCTH TOY-
O\T || 44,

ku O, O, u T nexar Ha onHOU nipsimoit, T € OO, wmu T € a. [lmaroHanu
napaJuieNnenuIie/ia U npsiMasi @ IepeceKaroTcsi B OTHON TOYKe.

110.

JlokazaTenbCcTBO
1. Paccmotpum 4-yroneauk BB 1D\ D.
BB1 || DD[, BBI :DDI
Io npuznaky napamuienorpamma, B8,D,D — napaenorpamm, B,D; || BD.

2. Paccmotpum 4-yronsauk CB1A4,D.
A1B, || CD u A\B; = CD (m. 11, 2°). Cnenosatensno, CB1A;D — na-
paJuIesIorpamMm.
CB, || A\D.
3. [Tn. CB,D, || . A\DB (mapaiuie’nbHOCTb IBYX Iepece-

KaIOIINXCS TPSIMBIX OJIHOM IJIOCKOCTH COOTBETCTBEHHO JIBYM II€pe-
CEKAOLIUMCSI IIPSAMBIM IPYTOH MIOCKOCTH).

Ne 111.
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IMposenem otpeszok AC; no HepaBeHCTBY TpeyroibHuka AC =d; <a +c.
Hns AACCy AC, =d <d,+ b,nostomy d <a +c + b.
UYro n TpebOBaJIOCH JI0KA3ATh.

Ne 112.

ByneM ucxoauTs U3 TOro, 4TO AMArOHAJIBHOE CEYEHUE MapasuleNenu-
Tezsa — napaieIorpamMm.

Pemmm BcrioMorarenpHyI0 331ady: YCTaHOBUM 3aBHCHMOCTD MEXIY
CTOPOHAMH apajuIeJIOrpaMMa M €0 AUATrOHAISIMH.

IMycts AC=d,, DB=d), AD =CB=a. AB=DC=b, ZDAB = d, To-
raa ZADC =180° - .

st A DAB 3anuieM TeopeMy KOCUHYCOB:

dzz =a® +b? —2abccoso. .

s AADC 3amumiem TeopeMy KOCHHYCOB:

df =a*+b* - 2abccos(180° - oc)= a’ +b* +2abccosa .

CkJyiazipIBasi 5TH PaBEeHCTBA, IOJTydaeM:

d3 +df =2a* +2b%.

[Tycts pebpa napajmejzennnena paBHBL a, b, c.

1

1

Jlis mnockoctu DD, BB

D\B*+ DB} =2-DB*+ BB} 2.

Jus mnockoctu AA,C;C

AC? + ACE =2-AC* +244} .

Cl10’)kMM paBEHCTBA!

D\B* + DB + A4/ C* + AC} =2-DB* +2- BB} +2- AC* +2- A4} =
=2(DB? + AC? )+ 2 AA2 +2 442 =220 + 262 )+ 4.7 =
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= 4a* + 4b® + 4¢%, a 9TO cyMMa KBaJpaToB BCeX pedep mapasuiesem-
nena.
Yro u TpeboBaIOCH JIOKA3aTh.

113.

B u D — o0mue TOYKH ABYX IUTOCKOCTEH, M0 aKCHOME A3 TUIOCKOCTH
nepeceKaroTcst no npsimout BD.

114.

IMoctpoum MN || AC. Tlo teopeme I, MN || mn. ACC,.
IMoctpoum ML || A4, n NK || AA4;; nonyanim oTpe3ok LK.
Mo teopeme 1. 10 . MNKL || . ACC\A4; (1.x. MN || AC, ML || A4,).

115.

A D
posonum BCy, DCy, AD. IInockocts BDC| moctpoeHa. Uepes T. M
MPOBEEM:
MN || BD;
MK || BC,.
[Tn. MKN || . BC1D 1o u3BecTHO# Teopeme.
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I'JIABA 11
NEPIIEHUKYJSAPHOCTD INPAMBbIX U
IVIOCKOCTENA

116.
By Cy
N -
[ )
A D
Pemenne:
1. Bce rpanu napauienenunena — napauieaorpaMMel.
2. [IpoTrBONOJIOKHBIE TpaHU NapajvieNenuIeaa napai-

JIeTIbHBI U PaBHBIL.
B mapamnenorpamme ABCD: ZA = £C = 90°, ABCD — npsMoyToib-
nuk, DC 1 BC.
B mockoctu BB C,C: B|C || BC. Urak,

B\C, || BC
DCLBC orciona DC 1 B,C;.

B mockoctu A41D1D: A1D; || AD. Utak,
AB1AD
AD | AlDl} orcroga AB L A\D;.
Uro u TpeOOBaNIOCh TOKA3ATh.

117.
B terpasnpe ABCD u3BectHO, uto BC1AD. [lokaxure, uto ADLMN,
rae M u N — cepenunnl pedep AB u AC.
AD 1 BC; Q
MN || BC (xak cpenHsis JIAHUSL
ABAC), 10 AD 1. MN (110 temme 11. 15).
Uro u TpeOOBaNIOCh TOKA3ATh. B

118.

Ycnosue

Touku A, M n O nexaT Ha IPIMOM, IEPIICHINKYIIIPHOHN K TIOCKOCTH
o, a touku O, B, C u D nexar B miockoctu o. Kakue u3 cienyromux yr-
JIOB SABJISIIOTCS psMbIMU: LAOB, ZMOC, £ZDAM, ZDOA, ZBMO?
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Pewenne:
a 1 0, mosToMy a nepreHIuKyIspHa JIF000H MPSMOH, Jiexareil B 1. o.
YtoOBI TIpsiMasi MpUHAAIEKANIA TUI. O, JOCTATOYHO, YTOOBI 2 TOYKH
IPSAMON NMPUHAIEKAIH L. OL.
BO c o, ZAOB=90° (1 x. a L BO);
OC c o, ZAOC=90° (k. a L OC).
a

DO c o, ZDOA=90° (1 k. a L. DO);

DA ¢ o, ZDAM # 90°%;

BM ¢ o, ZBMO # 90°.

Oteer: npsimble yribl: LZAOB, ZAOC, ZDOA.

119.

Pemenne:

a) Paccmorpum A4BD.

AO 1 nn. BOC, nostomy AO L OB,

AO=0D

BO1AD ; ABOA = ABOD — o nBymMm Katetam, BA = BD.
BO =BO

AB = BD.

6) Paccmotpum AAOB u AAOC.

AO 1 OB, AO 1 OC — 1o ompeneneHuto;
OB = OC — 1o ycioBuio;

AO — obmias.
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Tpeyronsuuku AOB u AOC paBssbl o 1ByM kartetaM. OTcroaa:
AB=AC.

B) T.x. AB = AC, to npsMoyrojibHble TpeyroiabHuku A0OB u AOC
paBHBI IO TUIIOTEHY3€ U KateTy (4O — o0muit KaTeT), MoITOMY

OB =0C.

Uro u TpeOOBAIOCH OKA3ATh.

120.

Pemenne

AKOA = AKOB = AKOC = AKOD mo nBym kateram (KO L OA,
KO 1 OB, KO 1 OC, KO 1 OD — nio onpenenenunto, KO — oOumii Kater,
OB = 04 = OC = OD); nostomy KA = KB = KC = KD.

KB = OK* + OB?, orcrona: KB> = b* + OB’

2 2
av2 ;OB2 =a—;KB2 =b2+a—;
2 2 2

BD:a«/E,OB:%BD:

121.
Pemenne:

KC 1 CM (rx. KC L ABC).
AKMC nipssMOYTOBHBIH.
MK? = CK* + MC?*; MK* = 144 + MC%;
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AB =+64+36 =10 (cm), BM=5 cm.

cosAB=B—C,coséB=i.
AB 5

f : A
AMBC, TeopemMa KOCHHYCOB: & M

CM?=BC*+BM?—2 - BC- BM - cos/B;

cm? :64+25—2~8~5%:25;

MK?* = 144 + 25 = 169, cnenoBarensro, MK = 13 (cm).
Otser: 13 cMm.

122.

D

16

Pemenne:

Paccmorpum ADAC n ADCB.

DC 1 CA, DC 1L CB — no ycnosuro, DC — obmas, AC = BC, 10
ADAC = ADCB. Otciona DA = DB.

DA=DB=16> +(16v3 ] =162 +167 -3 =32 (cm).
C

A Iy
A 1>}

OA = OB = 0OC =R, R — panuyc ONMCaHHOH OKPY>KHOCTH.
2R=

(cnmencTBue U3 TEOPEMBI CHHYCOB);

Niges

4B _ 16J3 1643 Y
2sin ZC° 25sin 60° 2£ '
2

Urak, O4= OB =0C=16 cm.
Hrak, OK 1 OA, KO 1 OB.
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AKOA = AKOB (npsmMOyToibHBIC, PaBHEI IO IBYM KaTeTaM), CIIeIo0-
BarenibHO, AK = KB.

AK = KB =y04%* +OK?* =20 cm.

OrBet: DA = DB =32 cm; AK= KB =20 cM.

123.
Hano: o, B La.
Pemenue:
CwMmortpu pemerne B yuyeOHHUKe Ha cTp. 39.
124.
Hano: PQ || a; PPy, QQ; L a.
Pemenne: , o
PP, || 010, xak nepHeHauKy- 7
JISIPHBIE OJTHOM IJIOCKOCTH.
CnenoBarensHo, PPy u QQ,
MIPUHAUISKAT OJHOW TIUIOCKOCTH. L .
Hazosewm ee B. ITycts PiQ) — THHUS Py @
MepeceueHus II0CKOCTe oL 1 3. @
Torma P1Q1 || PQ
Takum o0pazom, POQ, P, — mapajuienorpamMmm, cieaoBareibio, PO =
=P 0.
Yro 1 TpeboBaIoCh JOKa3aTh.
125.

Hano: PQ; PP, || QQy; PPy =21,5 cm; PO =15 cm; Q0 = 33,5 cm.
PP, || QQ; xak nepreHauKy- £
JIIPHBIE OJIHOM IJIOCKOCTH. B
3nauut, PP, u QQ, npuHaa-
JIEXKAT TUIOCKOCTH .
Jlunust epecedeHust MI0CKOo- Pon
creit oL u B ectb P1Qy, TO
PQQ,P, — Tpanenus. o )

Q

PaccMoTpuM miockocTs .

AQSP ecTb NpSIMOYTOJbHBIN —Ef 15
TPEYTOJIBHUK H: s

SP = Q\P; =9 cM (o teope-
me [Tudaropa).

Otser: SP =9 cm. -l =

335

21,5

65



http://alexbooks.ucoz.com

126.
Jano: MB 1. AB, BC; D € AC.

Peumienne:

MB 1 nn. ABC mo mpu3HaKy NepIeH-
JUKYJISIPHOCTH.

ITo onpenenenuro BD 1 MB.

AMBD — npsmoyroneHbll, ZMBD =
=90°.

OtBeT: TpeyroibHuk MBD sBnsercs
MPSIMOYTOJIbHBIM.

127.
Jano: AABC; ZA+ ZB=90°.
Tx. LA+ £B=90° 10 £C = 90° (T.K.
ZC=180°— (LA + ZB)=90°).
AC L BD — 1o yclioBuIO;
AC L BC.

Torpma, mo mpusHaKy NepneHAUKynap- B ¢
HOCTH TpsMOH u mockoctd, AC L m.
BDC (T x. meprneHAUKYJIIpHA OBYM IIps- A

MBIM B HEM).
Cnenosarenbho, AC 1. DC.
Uro u TpeOOBaNIOCh TOKA3ATh.

128.

Hano: ABCD; 1. O; MA = MC; MB = MD.

Pemenne:

Touxa M paBHoynanena ot A u C, B u D. 3HauuT, OHa JIEKUT Ha cepe-
JquHHOM rnieprieHuKysipe kK AC u BD. To ecte OM L AC, OM L BD. Ilo
MIPU3HAKY MEePIEHIUKYIIPHOCTH NMpsiMoi U tutockoctd OM | . ABC.

UYro u TpebOBaIOCH JI0KA3aTh.

129.
Hano: AM 1 (ABCD); . O.
Pewmenne:
a) BO 1L MO, BO 1 AO, cnenosa-
tenbHO, BO | n. MAO.
0) T.x. BO1lun. MAO, To BOLOM.
Yro u TpebOBaIOCH TOKA3aTh.
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130.
Ilano: ABCD — xsanpar; BM; /MBA=/MBC =90°;, MB = m; AB = n.
M

Pemenne
a) 1) AMBA = AMBC mio ycnosuto, MB — oomwmii; BA = BC ecthb cTo-

POHBI KBaJ[paTa.
3uaunt, MC = MA=~+m’> +n* .
2) AMBD siBnsetcs npsMoyrosisHsM, T K. MB L . ABC n BD < .
ABC.

MD=vMB? +BD? ,rtne BD=vn?+n* =ny2 ;
MD=\/2112+m2 .

6) ITo onpenenenunto neprneHUKYISpA:

p(M, BD) = MB = m.

Paccmorpum AMBO u nipsimyto AC.

ITo cBoiicTBy aumaroHaneit kBagpata BO L AC; MB 1 AC, Tk.
MB 1 ABC; MB ne nepneanukynsipaa BO, torna AC L MBO.

Buaunt, AC 1L MO.

Torna p(M, AC) = MO.

AMBO: MO =+ MB? + BO? ;

2
MO = |m*+2— .
\ 2
Otser: a) MC=MA=vm? +n* ; MD=v2n? +m* ;

2
6) p(M, BD) = m, p(M; AC) = [+
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131.

Hano: ABCD — tetpasnp; AB = AC; DB = DC.
Pemenue: R
AABC — paBHOOEApEHHBIN,

AM — menuaHa, TO U BBICOTA, TO
ectb AM 1 BC.

ADCB - paBHoOenpennsiii, *(-
DM — menunana, TO ¥ BBICOTa, TO
ectb DM 1| BC.

T.x. MD u MA nepecexarorc,
TO 1O TMpPHU3HAKY MEPIEHANKY-
JIIPHOCTH TPSIMOH U TIOCKOCTH
CB 1 n. AMD.

Yro u TpeOOBAIOCH JOKA3aTh.

132.
A ®
®

\’ "

Bl .

. b}
B,\— Cy

B b1

Pemenne:

Iycts o || B, a npsimast BB L o [lokaxem, uro BB, L B.

IIpoBenem uepes BB, minockoctu M u N;

BC || B1C1 u BD || BlDl.

o ycmosuro BB, L BCwu BB, L BD (Tk. BB, L o).

BB] J_BIC| n BB] LB]D].

BB, 1L B, 1.x. B|C| u B\ D/ nepeceKaroTcs u JIeKar B INIOCKOCTH 3.
133.

3anmava pemreHa B yueOHuKe Ha cTp. 40.
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134.
Hano: . M; M e a; b;... b, L a.

Pewenne:

byLla,byla, Me b, Me by,
T.¢. b; u b, epeceKaroTCs.

W3 BeInIenepeyrcieHHbIX (ax-
TOB CJEIyeT, YTO [0 NPHU3HAKY
MIEPIECHANKYJSIPHOCTH  NIPSIMOH U
IUTOCKOCTHU TIpsIMasi @ TIepIICHIUKY-
nspHa o. Yepe3 /Be Iepecekaro-
IIHMecs] TPSMBbIE MOXKHO IIPOBECTH
IUIOCKOCTh, U TPUTOM €IHHCTBEH-
HYIO, CJIEJOBATENbHO, Jr00ast mpsi-
Mast by, npoxojsias yepe3 T. M u
MEPHCHUKYIISPHASI K @, JIEKHUT B OL.

[pennonoxum b, Z .
To gepe3 b, u b, MOXKHO TTPOBECTH TUIOCKOCTH Y H:

aJ_bz
alb, } =aly.

CrnenoBaTenbHO, yepe3 T. M MpOXoauT cpa3y ABe IUIOCKOCTH 0L U Y L a,
a yepes JI00YI0 TOUKY IPOCTPAHCTBA MIPOXOJUT €AMHCTBEHHAS [UIOCKOCTb,
TIepIICHUKYJISIpHAs TAHHOW NMPsIMOM. 3HAUWT, HAIe NPEAIIONIOKEHUE He-
BEpHO U b, C QL.

UYro u TpebOBaNIOCH JIOKA3ATh.

135.
Hano:a Lo, a L b;be o.

B )

/ w7

T~
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Pewenne:

Ilycts M — TOUuKa nepeceyenusi a ¢ o.. N € a.

[Iposenem uepe3 1. N npsimyto ¢ || b.

B 1. o guepes T. M poBeneM npsamyio d.

UYepes 1. N ipoBeneM npsamyto d || d;.

ald,d | d nosromyald.

T. 0. a L B. (Hepes T. A IpOXOAUT €AUHCTBEHHAS [3, TEPIICHIUKYIISAP-
Has K a).

ouBla=olp.

cc Bl ﬂ}%b || B, cnenosarensHo, b || o.

UTto u TpeboBaOCh TOKA3AaTh.

136.
Hano: AX = BX.
Pemenne:
Briacunm, yem aBasgerca I' M T Touek
paBHOYIIaJIeHHBIX OT 4 U B.

0OA=O0B. X
VTBepxkIeHHE 33/1aurl CICAYET U3 TOrO,
YTO B K&KIOH IUIOCKOCTH, MPOXOASIICH A
yepe3 AB 1 HEKOTOpyIO X, (CM. pUCYHOK), 4 0 B

X, OyeT CepelIWHHBIM INEPICHINKYIISIPOM
K AB, T0 ectb 'MT, paBHOYyHAQJIEHHBIA OT
AwuB.
137.
Pemenne
Ilycte ckpemuBaromuecs mps-
MBIC a U b JICKAT B MapaljiCJIbHbIX fo) X2
TJIOCKOCTSIX (M3BECTHASI TEOPEMA).
1. TIposemem uepes b . B; B || a. @ :
2. Tposenem A4, LB u BB, 1. {
3. Ilo teopeme 11 4,8, || AB B
(ecniu AB < A\ABB, u AB || B, To
ABy || AB).
4. AB||AIBIHABJ_b,TOA131J_b.
5. U3 1. C, nposenem C;C L PB. Ona mepeceuer 4B B Touke C
(b L un. AC1A4,. B . AC 4, nposeaem C;C || A14. Torma b L C,C — o
omnpenenennto. Ecin Haiinercs npsimast C;C, L B u C, He coBmamaer ¢ C,
torga uepe3 T. C| OyeT MpOXOoAuTh 2 IIOCKOCTH, EPICHIUKYIIIPHBIC K
b: 1. A1ABB; u . CCC5; a 3T0 HEBO3MOXKHO).
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Urak, b L. C,C.

6. b1lAB,bLCCudBnNnCC=b.lAABB,.
T.o. gepes a mpoxXoaANT MWIOCKOCTH L K b.
Yro u TpebOBAIOCH I0KA3ATh.

138.
Hano: ZACB = @; AC=m; BC=d.

-

CB 1 a; CA — naknoHHasl.
a) AABC — npsAMOYTOJIbHBIH, T K. ZB = 90°.
BC =d (no ycnosuro).

d

cos @

a

AC =

; AB = d - tg@ (U3 COOTHOWICHNH B MPSAMOYTOIBHOM Tpe-

YTOJIHUKE).

0) AC=m;

CB =m - cos®; AB = m - sin@Q (13 COOTHOIICHUH B MPSIMOYTOIHHOM
TPEYTONbHUKE).

OtBer: a) AC = A ; AB =d tgo;
cos @
6) CB = m cos®; AB = m sin@.
139.

Pemenne:

a) MA = MC (1o ycloBHIO);

AMBA n AMBC — npsimoyronsHble, MB — obmuit karet, MA = MC,
canegoBatenbHo, AMBA = AMBC, 3nauut, AB = BC.

6) BA = BC (1o ycioBuIo).
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W3 paBeHCTBa MPSIMOYTOJbHBIX TpeyroabHUKOB MBA u MBC cneny-
er, yto MA = MC.

B) MA > MC (110 ycnoBmio).

ITo Teopeme ITudaropa

AB=+MA*> —MB*; BC = MC* - MB* .
MA* > MCz, [IO3TOMY MA* — MB* > MC* - MBZ, 3TO O3HAYaET, YTO

AC*>>BC* = AB > BC.
qTO nu TpeGOBaJ‘IOCB J0Ka3aTh.

140.
B 3amade HEKOPPEKTHO yCIoBHUE (HE XBaTaeT NAHHBIX).
141.
Pemenue: A
AO — otpesok, Oe a, p(4, o)=
=6 cM, OM=MA. Haiitn p(M, o). M
IIposenem AB | o 1 O0Tpe30K yd
BO. Tonyunm mnockocts AOB. : [
o N B
W3 1. M mpoenem B . AOB A

otpe3ok MN || AB, 1. N — iepece- M
YeHHE OTpe3Ka ¢ IUL. O. JlokasaHo 6
(m. 21), wtro N € OB, rte. -

O N B
MN c . AOB (cM. YIEOHUK).
MN — cpennss muans AOAB (o Teopeme @aneca ON = NB).
MNzlAB,MN=l~6:3 CM.
2 2
OtBet: MN =3 cm.

142.
Hano: AA; =1 cm; BBy =4 cm.

gl

Ay 0y

o

PaCCMOTpI/IM JBa ciiyvad:
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Crywuaii I. Eciiu AB HE nepecekaet o, TO UMeeM:

AA,=1cMm, BBy =4 cm, O — cepeaunna AB;

AA1 lown BBI 1L o, TO AA] || BB]

CornacHo akcuome, uepe3 AA; u BB; MOXHO TPOBECTH €IUHCTBEH-
HYI0 TUIOCKOCTh ABB 4.

B . ABB A, nposomum OO || BB,. Cornacuo 1. 21°, 1. O € A,B;.

3uraunt, 00, L o, OO0, — uckomsrii otpe3ok. p(0, o) = O0;.

B
o)
A[:]:l
4
1|
Aq (o By
T.o. OO, — cpenusisi TMHUSA TpaneLUuu;

AA, + BB
00, =24 EE2 . 60, =2,5 em.

Crywuaii II. AB nepecekaer L. O

ponomxum O;0 no nepeceuerns ¢ A1B u AB| B Toukax E u F.
AO = OB, 00, || BB,, To o Teopeme dPaneca AF = FB|.
O\F || A4, no teopeme Paneca 4,0, = O,B,.

AA
B A4A4,B,: O\F — cpennss nunus, 10 ectb O\ F = Tl =0,5cm.

BB
AABB,: OF — cpenuss nuHus, T0 ectb OF = Tl =2 (cm).

001 =OF — OIF: 1,5 CM.
Oteet: 2,5 cMm win 1,5 cM (B 3aBUCUMOCTH OT TOTO, MepeceKaer Jiu
AB TnockocTh o).

143.
Jlano: AABC — npaBunbHblit; MA = MB = MC =4 cm; AB = 6 cMm.

M

posomum MO L mut. ABC.
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T k. paBHBIC HaKJIOHHBIE UMEIOT paBHble npoekuuu, 4O=0B=0C= R,
rze R — panuyc onmucaHHOM OKpY>KHOCTH 0Kos1o AABC.

AB
o ciencTBuiO U3 TEOPEMBI CUHYCOB: R = ————;
2sin ZC

R :L = 2\/§ CM.
25sin 60°

AAOM — ipsIMOYTOIBHEIH, TO
p(M, (ABC)) = MO = N AM* — A0* ; MO =2 cwm.
Otget: p(M; (ABC)) =2 cMm.

144.

3agaua perreHa B yueOHuKe Ha cTp. 44.
145.

Iano: AABC;, ZC=90°% BC=a; DC=b.

D

A
B8

a) AD 1 mn. ABC, cnenoBarensHo, AD | CB;

AD 1 BC, AC 1 CB, to no teopeme O 3-X MNEpHEHAUKYISIpax
DC 1 BC, 10 ectb TpeyroiasHuk CBD — npsMOYTOJIbHBIN.

Yto 1 TpebOBATOCH TOKA3AaTh.

6) ZDCB =90°, BD* = DC*+ CB*, BD =\a* +b? .
OtBeT: BD=\/az+b2 .

146.
Hano: a N o= M; a He HepHeHI[I/IKyJ'ISIpHa o.

£ /
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Pemenne:

Ecmu Ol wepe3 T. M IpoXoAWIv IBE TPSMBIC, IEPIICHAUKYIISPHBIC K d,
TOrJa MO MPU3HAKY NEPHEHIUKYISIPHOCTU MPSIMOM K IIOCKOCTH JOJKHO
ObITh @ L 0, a TI0 YCIIOBHUIO @ HE NMepHeHAuKyYIspHa O. T.0. b — eTMHCTBEH-
Hasl mpsiMas, KOTopasi, MpoXo/s uepes T. M, neprneHAuKysipHa a.

Uro u TpeOOBAIOCH TOKA3ATh.

147.
Hano: MB 1 (ABCD).

O

A D
AD1AB, AD1MB, 10 110 Teopeme 0 3-x neprenmuyisipax ZMAD=90°.

MBLDC, BCLCD, to 1o TeopeMe 0 3-X neprieHanKyspax ZMCD=90°.
Yro 1 TpeboBaJIoCh JOKa3aTh.
148.
Hano: AABC — npaswibnblil; MB = BC; AK 1 (ABC).
Pewenue:

AM — menuana B npaBuibHOM AABC, To MA L BC (tak xak MA n
BBICOTA).

B

A
C

MA L BC, KA L BC, to mo Teopeme O 3-X MEpPHEHIUKYISIpax
BC 1 KM.

UYro u TpeOOBAIOCH JIOKA3ATh.
149.

Hano: AABC — paBuobGenpennsiid; AD 1 (ABC); AB = AC =5 cm;
BC=6¢cm; AD =12 cm.
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A
B I
E
Cc
Pewenue:

Iposenem AE | BC; B paBHOOenpenHoM AABC AE — BBICOTa U Me-
muana, BE = EC = 3em. U3 ACEA AE =+ AC* —EC?;

AE =+/5% =32 =4 (cm).

BCl1A4E, BC1DA, o no teopeme o 3-x nepnenauxymispax BC L DE.

150.
Hano: ABCD; KD =6 cm; KB =7 cm; KC =9 cm.
K

Pewenue
a) p(K, 1. ABCD) — KA, u60 KA | . ABCD — 110 yCIOBHIO.
AKDC — npsmoyronensiit, ZKDC = 90° (KA L DC, AD 1 DC — o

Teopeme 0 3-x nepreHaukyisipax KD | DC).
DC=VKC?-KD?; DC=+81-36 =35 cm.
ZKAB =90°.

KA=VKB*-4B* ; AB=DC;

KA=+49-45 =4 =2 cm.
6) IInockocts KAB || DC, 1.x. DC || AB. PaccTosiHne Mexay OByMs
ckpenuBaromumucs npsameiMi P(AK, CD) = DA, Benp DA L mn. KAB.

U3 ADAK DA=vDK? —KA?; DA=+/36—4 =42 cm.

OtBet: KA =2 cm; DA= 4\/5 CM.
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151.
Jano: CD 1 (ABC); DH — Beicota B ABD.
D

8

Pewenue:

Haiinem npoexumto rparutsl AABD Ha (ABC).

IIpoexmust DB Ha (ABC) — otpe3ok CB; mpoekiusi DA wa (ABC) —
otpe3ok AC. AB sBnseTcst CBoel MpOeKIHeH.

T.o. mpoekuus rpanuitsl ADAB Ha wi. ABC ects croponbl AABC,
BHyTpeHHHE TOUKH ADAB mpoeKTHpyroTcs BO BHyTpeHHHE Touku AABC,
torga AABC ects npoekiust ADAB Ha miockocts ABC.

CH1AB, DC 1 AB, To DH 1 AB (TeopeMa 0 3-X NepICHINKYIIAPAX ).

Taxum o6pazom, DH — Beicota ADAB.

Uro u TpeOoBaNIOCh T0KA3aTh.

152.
Hano: ABCD; BF 1 (ABCD); BF =8 nm; AB =4 nm.
Pewenue:

FA L AD, p(F, AD) = N FB* + AB> =64+16 =445 nm.

FC 1 DC; p(F, DC) = p(F, AD) = 45 1M (aHAJIOrMYHO MpeabITy-
HIeMY MYHKTY).

p(F, AB) = p(F, BC) =8 nm = p(F, BD) (T k. 310 ecTb BF).

BD1FB, FB 1 AC, To o Teopeme o 3-x nepreHaukysipax FO L AC.

BD =42 =42 nm; BO:%~4\E:2\/§ pieys
BD = AB-+2: BO=%BD.

FO= p(F’AC) = \/m=\/8+64 = 6\/5 IIM.
Oreer: 8 aw, 8 1, 45, 445 t; 8 oy 642 .

153.
3amava perieHa B yueOHHKeE.
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154.
Hano: BD L (ABC); BD=9 cm; AC =10 cm; BC=BA =13 cm.
D

Pewenue:

a) [Iposenem BE 1 AC, CE = EA, tak xak AABC — paBHOOEAPEHHBIN
1 BBICOTA SIBIIICTCS TAKXKE MEIHAHOM.

BD1AC, BELAC, To o Teopeme o 3-x neprnenaukynspax DE L AC.

p(D, AC)= DE =y BD? + BE?;
ACBE: BE =vBC?*-EC? ; BE=4+169-25=12 cwm.

p(D, AC) = DE =+/81+144 =15 cm.

0) Sascp =%AC-DE, Sucp = 10% =75 cm® (1.k. AC — ocHOBaHHE,

DE — BbICOTA).
Ortger: a) 15 cm; 6) 75 cM™.

155.
Jlano: AABC; AC = CB; AC=4 cm; CM =247 cm.

M

B
Pewenue:

CH1AB, MC1AB, To 1o Teopeme o 3-x nepneHaukyisapax MH L AB.
p(M, AB)= MH ={yMC? +CH? (1.x. MH L AB).
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B AABC: CH = BC - sin45° = 2\/5 CM (COOTHOILIEHUS B MPSIMOYTOJIb-
HOM TPEYTOJHHUKE).

MH =+/28+8 =6 cMm.

OtBeT: 6 CM.

156.

IIposenem CH L AB wu DH.

DC1A4B

CH14B

(CH — npoexuust, DC — nepneHauKysp).

DH — uckomoe paccTosiHUE.

U3 AABC: CH = m - sin@ (COOTHOIICHHE B TMPSIMOYTOJIHHOM Tpe-
YTOJIHUKE).

B ADCH: DH =~/DC? +CH? =\[n? +m®sin ¢ .
Ortser: \/nz +m? sin? Q.

157.
Jano: OK L (ABCD); OK =4,5 nm; AC =6 om.
K

} o Teopeme o 3-x neprneHaukyspax DH L AB

[e]
T

A b
Pewenue:
B (ABCD) mposenem uepes 1. O EF L AD, OH L CD.
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Juaronanu pomOa, BO-IIEPBBIX, SBISIFOTCSI OMCCEKTPUCAMH €TI0 YIJIOB;
BO-BTOPBIX, B TOUKE IepecedeHus AensTca mnonoiaM. ClenoBaTenbHO,
AOBE = AOBG = AODH =
=AODF, orciona OF = OE =
=0G = OH, ytBepxneHue a)
Jnokaza"o. OHO crnenyer u3 pa-
BEHCTBAa TPEYroJILHUKOB. (KO —
obmuii karet, AKOG = AKOE =
=AKOH = AKOF, otciona KG=
=KE = KH = KF). A

B AAOD: A0 =3 . OD =4 . S 4op) :%AO~OD:6HM2.

c

OF - AD
—

AD =\ A0% +OD?* =J9+16 =/25 =5 am.

SAOD=%~OF-5=6

C mpyroii cTopoHsl, S ,op =

Orcrona OF = % =24 (om).
OF = OH = 2,4 nm (u3 paserctBa AOFD u AOHD).
U3 AKOH: KH = p(K, DC) = {KO* +OH? ;

2 2
KH =452 +2.47 = [%j +(2J =\/2025+576 _ Y2601 _

5 100 10

=5,1 oM.
Otget: 0) KH = 5,1 am.

158.
Iano: ABCD — pom6; BM 1 (ABCD); AB = 25 cm; ZBAD = 60°

BM=12,5 cm.
M

A ™
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Pewenue:

MB 1 un. ABCD, caenosarensno, MB | AB u MB 1 BC, caegoBa-
TenbHO, p(M, AB) = p(M, BC) = MB = 12,5 (cm).

[Iposenem B 1. ABCD otpesku BB, L AD u BB, L CD.

ITo Teopeme o 3-x neprnenankysapax MB, L AD n MB, 1 DC.

MB, = p(M, AD), MB, = p(M, DC).

LA =ZC, AB = BC, noatomy A4AB|B = ACB,B (1 k. ABCD — pom0).

5

BB, = BB, =25 - sin60° = 25 73 =12,5v3 (cm)

B i c

25 B,

s
A B, | D

MB, n MB,| — HaKkJOHHBIC, X TIpoeknnu (BB n BB,) paBHbBI, 3HAUUT,
1 CaMH HAKJIOHHBIE PaBHBI, TO €CTb MB = MB,.

MB, =\|MB” + B, B? :\/12,52 11252 (BF =25 (cm).
Otser: 12,5 cMm, 12,5 cm, 25 ¢cMm, 25 cm.

159.
Hano: BM L (ABCD).
M

D

Pewenue:
ME — nunus nepeceuenus miockocreit AMD u BCM. B nnockoctu

AMD npoBopum DE || AM. AM 1 AD — mio Teopeme 0 3-X MepIieHIUKY-
nsipax, 10 DE L AD.
AD 1 MB, AD 1 AB, 10 mo TeopeMe O 3-X MEPIEHAMKYIIpax
AD 1 nn. AMB. Otciona cnenyet, uro ME | nin. AMB (1 k. ME || AD).
Uro u TpeOOBANIOCH 10KA3ATh.
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160.

Hano: p(o; B)=d; d<AB; AB=13 cm; d =5 cm.

Pewenue

Iposenem BD L a u AC || BD. / R
OTpe3ku MapauleNbHBIX MNPSMBIX, o A,
3aKJIIOYEHHBIE MEXIy Mapaieib- . '
HBIMU IIOCKOCTSIMH, paBHbl: AC = \ \ \

=DB. K tomy xe DB || ACu BD 1 a,

BD L B, AC L oou AC L B. 3uauwr, / s
d = AC = DB = p(a, B). ABCD — c
npssMoyroibHUK (AC n BD nexar B 0IHOH IIJIOCKOCTH).

CB=vAB? —d? =169-25 =12 (cm).

OtBeT: 12 cM.

161.

Hano: BA € (CBD); £LABC = ZABD,;
ZABC <90°.

Pewenue:

IIposenem A0 L a.

B 1. o nposenem OMLCB u ONL BD.

ITo Teopeme o 3-X NepHEHAMKYISpaxX
AM 1 CBw AN 1 BD.

AABM = AABN. Tloatomy MB = NB.

IIpoBenem B mi. o otpe3ok OB. Paccmotpum AOBM u AOBN.

VY Hux cropona OB — obmas, BM = BN (cM. Bblle), 00a TPEyroiabHH-
Ka— npsmoyroneHble. CnenoBarensHo, AOBM = AOBN, ZOBM = ZOBN
u npoekimsi OB HakIoHHOM BA siBisietcs: ouccekrpucoin ZCBD.

UYro u TpebOBaIOCH JIOKA3ATh.

163.
Hano: AM = d; ZAMD = a) 45°; 6) 60°; B) 30°.

B
M cooexuns

Pewenue:

a) MB=d cos@=d—cos45° :g;
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6) MB=dcos60° =d- L=
272

B) MB =d cos30° =d~§=¥.
OtgerT: a) d\/z; 0) i; B) M
2 2 2
164.

Tlano: AM = 2MB.

A

B
M k] npoexu“"
a

ITo ycnosuro MB = %MA .

Pewenue:

W3 cooTHOmmECHU B MNpsAMOYTOJIbHOM TPCYTOJIbHUKE CICAYCT, 4YTO
MB

1 1
—— =c0s @, cos ¢=—, cos 60° =—.
MA ¢ ¢ 2 2
Ortser: 60°.

165.
Hano: p(4;y) =d; LABM = LZACM = 30°;, ZBMC = 120°.
A

Pewenue:

AAMC = AAMB, BM = MC = dctg30° = d -3 =/3d .
Teopema kocunycoB mist ABMC:

BC?=BM? + MC? —2BM - MC - cos120°;

BC?=3d +3d% - 2d* - 3¢0s120° = 64> + 6d2¢0s60° = 9d%;
BC =+9d* =3d .

Ortser: 3d.
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166.
Jano: o ve mapamtensha B; oo N = MN; AB L MN; AC L o.
Pewenue:
IIposenem otpesok BC.
AC 1 o, AB —naknonnas, AB L MN, . A
TO IO TeopeMe, 0OpaTHON K TeopeMe O
3-x nepnennukynsapax, BCL MN. R "
B € MN; BA 1. MN, BC 1 MN, to
OTCrOJ1a 3aKiirouaeMm, uro ZABC — nu- ‘
HEeHbII yroia JABYIpaHHOIoO Yyria
AMNC (310 crieyeT U3 ONpeesICHus).

167.
Hano: DABC — tetpasap; AM = MC.
D Pewenue:

AADC — paBHOCTOpOHHUH, DM —
MenuaHa, cienoatenbHo, DM 1 AC
(T k. DM emme u BBICOTA).

AABC — paBHOCTOpOHHUH, BM —
MeduaHa, ciaepgoBarelnbHo, BM 1 AC
(T x. BM — BoIcoTa AABC).

ZDMB — nuHelHbI! yron AByrpaH-
Horo yria BACD (110 OTIpeeNieHHIO).

Yo u TpeOOBaNIOCh TOKA3ATE.

168.

Pewenue:

UssectHo, uto M € B, p(M, o) =d.

MN 1 o — 1o ycioBuio (pacCTOsHHE €CTh
JUTHHA TIEPIICHANKYIISIPA).

B nn. o mpoBogum NE | AB;
MN 1 o, NE L AB, o o teopeme o 3-x
nepnenaukyisipax EM 1 AB, 3naunr, p(M, AB) = ME.

T.0. ZMEN — nunelnsIil yron asyrpanHoro yrina MABN, ZMEN = @
(110 ycnoBmio).

M
ME =

- (M3 COOTHONIICHWH B MPSIMO-
Sin
¢ d
YTOJIbHOM TPEYTOJIHHKE).

OrtBert:

sin @
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169.

Pewenue:

Iycts o 1 B nepecexarotcst no AB.

Bri6epem nponsBoibHyto T. O € AB.

B mn. o mposenem npsimyro CD de-
pe3 1. O tak, utob6sr CD L AB.

B mr. [ mposemem nyu OF Tak,
yr0o081 OF 1 AB.

IByrpanHomy yriny DABF coot-
BETCTBYeT NUHEWHBIH yron FOD; neyrpanHomy yrity CABF cooTBeTCT-
ByeT JuHelHbI yron FOC.

Vet FOD u FOC — emexusie, ZFOD + ZFOC = 180°.

CymmMa nByrpannbix yriioB DABF u CABF pasna 180°.

UYro u TpebOBaAIOCH JI0KA3ATh.

170.
Iano: AABC; AC c o;; AB=2 cm; ZBAC = 150°% ZBACB, = 45°.

-
Vovd!

Pewenue
IIposenem BD L AC. Ilo Teopeme o 3-x nepnenaukynsapax BD L AC.
B ZBAC = 150°.
p(B, AC)=BD.

ZBAD =180° - 150°=30°,

D=2 ap=L.2-1(cwm).
2 2

150°

c
ITo ycnosuio £B;DB = 45°, Tak

g b
8 kak ZB|DB — nuHEHHbIHA yroJ JBYrPaHHOTO yT-

//l ma BACB,.
P Lok 8, T.0. p(B, 0) = BB; = DB - sin45° = g (cm).

OtBet: p(B, AC) =1 cm, p(B, o) = g CM.
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171.
Iano: Z(AC; o) = 30°.

Pewenue:
IIposenem CO L o; mposenem otpesku OA4 u OB.
Z0AC = 30° (o yclnoBHIO), T K. 9TO U €CTh yroJl MEKIY KaTeTOM U

TUTOCKOCTHIO OL. c
1 AC
CO = 5 AC (xateT, Jexauuii MpPOTHUB Wz % Ac
yria 30°, paBeH MOJIOBUHE TUIIOTEHY3bI). (] o
ITposenem OM L AB. M '
CO1A4B, OM1AB, to o Teopeme o 3-x nepnenaukyisipax CM L AB.
CA

N3 AAMC: CM =CA-sin45° =—
V2
ZCMO — nuHEeHHBIN yTol IBYTPaHHOTO yIia.
Z(o; (ABC)).
AMCO — npsMoyronbHbii, T.e. ZCOM = 90°.
. 0C_ . AC _AC A2
sing =——;sinp=—:1—==—;
MmC 2 2 2
@ =45° (¢ # 135°, tak kak ACMO — psSIMOYTOJIbHBIH).
Orser: 45°.

172.

Iano: AC < o; AABC, £C = 90°% Z(o; (ABC)) = 60° AC = 5 cwm;
AB =13 cm.

Pewenue:

IIpoenem BM L o

BM 1 o, BC — naknonnast, AC L BC, To mo Teopeme, oOpaTHONH K
Teopeme 0 3-x neprnenaukyisipax, AC L MC.

ZBCM — nuHeWHbIN yron asyrpanHoro yriaa BACM. Tlo ycnoBuio oH
pasen 60°.
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p(B, o) = BM.

U3 AABC: BC =132 =52 =12 (cm).

B

= B
(<L ]

BM = 12sin60° = 64/3 (cm).

OrtBerT: 6\/5 CM.
173.

Tano: ABCD — tetpasap; CDL(ABC); AB=BC = AC=6; BD =347 .

D

OnpenenuMm JHHEHHYIO Mepy ABYIpaH-
Horo yrna DACB.

ADC 1 mn. ABC, torma IBYTrpaHHBIN
yron DACB u COOTBETCTBYIOIIUI eMy JIu-
Helublit yron DCB pasub 90°.

OmnpenenuM JIMHEHHYIO Mepy JABYTpaH-
Horo yrna DABC.

IIposenem otpe3ok CM L AB, coenuHum
Touku M u D.

DCLAB, CM1AB, To o TeopemMe o 3-x neprneHaukyisapax, ABLDM.
ITo onpenenenuro, ZDMC — nuHEHHBIA Yroj IBYTpaHHOTO Yriia

DABC.

Torma tg£DMC =
& CM

Orcroga ZDMC = 45°.

CM = AC = sin60° = 34/3 ;
MB=AM =+ ac=L.6=3.
2 2

ITo Teopeme ITudaropa:

DC=+vBD? -BC? =63-36 =27 =33 .

be

Onpenenum JTUHEHHYI0 Mepy IByrpaHHoro yria BDCA.
BC 1 DC, AC 1 DC, To LABC — nuHEeHHBIA yTroJI IByTPaHHOTO yIia

BDCA, ZACB = 60°.
Otsert: 90°, 45°, 60°.
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174.

Jlano: ABCD; AC=CB=5; DB=545 .

Pewenue:

ITocTpouMm JIMHENHBINH yroi ABYIpaHHO-
ro yrna ABCD.

AC 1 CB 1o ycloBHIo, clIeI0oBaTelbHO,
HAJl0 HAlTH ele OAMH OTPE30K, MEepICH-
TuKynspaeiid CB.

Ham 1o ycnoBurO aaHbl HECKOJBKO
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB; MOJICYH-
TaeM ocTajbHbIe pedpa Terpalpa no teopeme [Tudaropa:

AB =y AC? +CB? =25+25 =+/50 =52 ;
AD=+vDB?* —AB* =53 ; DB =+ AD? + AB> =545 ;

DC=AC? +D4* =52 3+52 =10.

3amerum, uto 8 ADBC DB* = DC* + BC®. To ects ZDCB = 90°.

BC 1 AC, BC 1 DC, To no npu3HaKy NepHeHIUKYIAPHOCTU MPSIMOI
u mnockoctu BC L mn. ADC, cnenoBarensHo, ZACD — nuHEHHBIN yroma

nByrpanHoro yria ABCD.
cos ZACD = Ac_1 , orcroma ZACD = arccosl =60° (T.x. yrox
DC 2 2
OCTpBIN).
OrtseT: 60°.
175.
Pewenue:

octpoum SO L mn. ABC.

SA, SB, SC — HaKIIOHHEIE, a PaB-
HBIC HAKJIOHHBIE WMEIOT paBHBIE
npoekimu, nodtomy AO=BO = CO,
nostomy B 1. ABC AO =R, R —pa-
JINYC OTMCAHHOMN OKPYKHOCTH.

AABC — mpaBWUIBHBIA; TIPO-
nomxuM A0, CO u BO no nepece-
YCHHUS UX CO CTOPOHAMH TPEYTOJIbHUKA.

BB, L AC, CC, L AB, AA; 1. BC (3 CBOWCTB NpaBHILHOTO Tpe-
YTOJIbHUKA).

Coenunanm Touku Su B, A, u S, Cy u S.

Z£SB,0 — nuHenHsli yrou aByrpanHoro yria SACB.

Z£SC,0 — nuHeuHbIN yron apyrpanHoro yria SABC.
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£SA,0 — nuHeHHBIN yron nByrpanHoro yria SBCA (mo ompexene-
HUIO).

AOB,S = AOC,S = AOA,S — o nBym kareram (OB, = OC, = O4, =,
r — paanyc BIOHCaHHON okpyxHOCTH B AABC, SO — obumii Karer),
£SB10 = £SC,0 = £SA,0 (u3 paBeHCTBA TPEYTOIBHUKOB).

Pa3 Bce pebpa TeTpasapa paBHBI, TO JJOKA3aHHOE BBIIIE CIIPABEAIHBO
1 U1 BCEX IBYI'PaHHBIX YTJIOB.

[TosTOMYy Bce IByrpaHHBIC YIJIbI PaBHBI.

OTpIlIeM OJMH M3 JIMHEHHBIX YIJIOB JBYT'PaHHOTO yIJa, HarpuMmep,
£S4,0 neyrpanHoro yria SBCA.

[TycTb @ — pebpo Terpa’pa, TO IMeeM

ABSC: S4; = asin 60° :a-gz “‘f

a\/gza

1
32 237

a3

3_
2

E

AABC: 04, = % A4, =

04
ASA,0: cosq):—l;comp:L: .

S4, 23

(p — OCTPBIH yToI.

Orcrona: @ = arccos% .
1
OtBeT: 0= arccosE .
176.

Hano: ABCD — pom0; £(BADM) = 60°; ZBAD = 45°
P(B; (ADM)) = 443 .
M
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Pemenne:
IMoctpoum BK 1 AD.
B 1. ADM nposenem KL 1 AD.

ZBKL — nuHelinblil yron asyrpansoro yria BADM. ZBKL = 60° (1o
YCJIOBHIO).

B mn. BKL onyctum Ha KL nepnenaukynsp BO.

Hoxaxem, uto BO 1 1. ADM.

a) AD 1 BK, AD 1 KL, to AD 1| mn. BKL, cnenoBatensHo, AD miep-
MEHINKYIIIpHA BCEM IMPSIMBIM B IuT0cKOoCcTH BKL, TO ectb AD L BO.

6) BO L AD, BO 1 KL, 10 BO L tn. AMD.

Urak, p(B, 1. AMD) = 4/3 = BO. o
43 432 4.3
BK = = =3.
sin 60 ° \/5 60°
K B
K
/O\

A 45° B

B mn. ABCD
1

sin 45°
AB =82 .

OtBeT: 4B = 8\/5 .

177.

Pemenne:

Ilycte o0 1 [ mepecekaroTcs 1o
muaun AB, Y L AB (Ha pucyHKe He
TTOKa3aHa).

AB 1 v, AB C o, To o Teopeme
m23vy.1o.

AB 1 v, AB — B, To mo Teopeme
m23yLlp.

Uro u TpeOOBaNIOCh TOKA3ATh.
179.

Hano: o, B, oo L B.

Pemenne:

AB=BK-

b}

Iycte AB ¢ o (rne AB — neprneHgukynsp 3, IpoBeIcHHBIN Yepes
Ae o).

DE — nuHus niepecedeHust o, 1 .

Iposenem B wi. o0 AC L DE, a B . B (uepe3 mocrpoennyio 1. C)
CF 1 DE.
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ZACF — nWHEWHBIH YyTron JABY-
rpannoro yrina ADEF, ZACF = 90°.

AC1DE, ACL CF, 10 AC L . B.

W3 touku A mposenaeHsl 2 pas-
JUYHBIX TEPICHANKYIspa K i [,

YTO HEBO3MOKHO.
Hame  pomymeHue  HeBepHO,
AB co.

Yron Tp€6OBaJ'IOCL J0Ka3aTh.

181.

Hano: oo N B =a; MA L o,
MB 1 B;an (AMB)=C.
Pewenue:
M MB 1 a, MA 1 o, To M
AMBla v . AMB1B, AMB. .
Ioctpoum Touky C:
nposeneM BK 1 o u moctpo-
UM 0Tpe3ok AK 1o mepecevyeHus

ero ¢ npssmoit a B 1. C (uepe3
BK || MA mipoXoauT eTWHCTBEH-

Hast wiockoctb BKAM, nepnienaukyssipaast K o u ). T. C — nuckomasl.

a L mn. AMB, MC c . AMB, 1o a L MC, T K. a IepleHAUKYJIIpHA
BCEM IPSIMBIM, JIEKAUM B 1J1. AMB.

Yto u TpeOOoBaNIOCh TOKA3ATh.

182.

Hawo: o L B; oo PB=a; MA L o

M MB 1 B; AM = m; BM = n.
Pewenue:
B o mposenem AC || MB; B 3 tipo-

BeneM oTpe3ok BC.

A AM || BC.
BM || AC, AM || BC, 4-yronbHuK

i

ACBM — napainmnenorpamm.
Pa3z MA 1 o, To ZMAC =90°.
ACBM — npsIMOYTOJIbHHUK.

Paz MB 1 B, To MB L a, u mockoneky MA L o, to MA L a. Otciona
1. AMB 1 a.

al nn AMB;

MC c . AMB, orciona a L MC, r(M, a) = MC.
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ITo Teopeme ITudaropa: MC:\/MA2 +A4C? =\/m2 +n? .
Otser: MC=vm? +n* .

183.

Hano:oonB=a;o; Ly

Pewenue:

Hoxaxem cnenyromiee:

€CITH JIBE IUIOCKOCTH (Ol ¥ [3) B3aNMHO MEPICHANKYISIPHBL U K OJIHOM
n3 Hux (K ) mpoBezeH nepneHanuKysp (4B), nMeronHii o0mIyio T. (4) ¢
JPYTOH IIIOCKOCTBIO (Ol), TO 3TOT MEPHEHIMKYJISIP BECh JICKHT B ATOH

TUTOCKOCTH (C1). A
DTO yTBEPIKIEHHUE T0KA3aHO B >
3agaue 179. o

Bribepem nponsBoibHYIO T. A4
Ha JIMHUH [epecedueHus oL u 3. S TErere

IIpoBeneM nepneHIUKyIsIp K
IUL. .
Ilo nokazaHHOMY BBILIE, 3TOT L S
HEePICHIUKYJISIP TODKESH MPHHA- , | — 5~
JeKaTh U UL O U UL 3, TO ecTh
OH CJIMBAETCS C JIMHUEH MepecedeHus INIOCKOCTEH, To ecTh ¢ 4B.

VTBepKICHHE TOKA3aAHO.

184.
Hano: AB =10 cm; AABC; AABD.
Pemenue:

a)

(o)
IMoctpoum CM L AB u otpe3ok MD.
B pasaocToponnemM AABC: CM — BbICOTa, 3HAYWT, W MeEAMAaHa,
AM = MB =15 cm.
B AABD: DM — mennana u BeicoTa, TO ecth MD | AB.
ZCMD — nunelinsiit yron Baytpendero yria CABD, ZCMD = 90°.
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CM =10sin 60° = 5y3, MD = 5+/3 (cm);
CD = 5\5 . \/5 = 5\/3 (cm) (o Teopeme [Tudaropa mist ACMD).

IMoctpoum CM L AB; CM — BbICO-
Ta ¥ MeIuWaHa B paBHOOEAPEHHOM
AACB; npoBonum otpe3ok DM, DM —
MenuaHa B paBHoOenpeHHOM AABD,
cieaoBaTeNnbHo, U BeicoTa, MD 1 AB.

OueBugHo, CM = AM = 5 cwm,
MD =5 cMm, CD =52 cm (no 1. IIm-
¢aropa miast ACMD).

OtBerT: a) 5J6 cM; 0) 52 em.

185.
3amava perreHa B yueOHHKeE Ha cTp. 52.

186.

Penienue:

[To ycnoBuio naHbl ckperuBaronecss mnpsiMeie a u b. Iloctpoum
NPSIMYIO, MIEPECEKalOIyt0 00€ JaHHBIE MPSAMBIE U MEPHEHUKYISIPHYIO K
HUM.

IIposenem uepes mpsmyio a. o || b. Y3 npou3BoabHbIX TOYeK 4 € b,

B € b nposenem AA4; L oo u BBy L o. Coenunum A; u B oTpe3koM u

Haigem Touky C; nepeceyenus npsamoeix 4B u a. Uepes 1. C; nmpoBeaemM
MPAMYIO, IEPIEHIUKYISIPHYIO O DTa mpsmast:

1) nepecekaercss ¢ HpsAMoil b B Hekoropodl Touke C

(mmockoctn A1ABB; w O B3aMMHO TEPICHAMKYJSIPHBI; 4Yepe3
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1.Cy € mi. A1ABB, nipoBenieHa mpsiMas, MEPICHIUKYIApHAsS O OTa
npsiMas Oyzer nexats B . A1ABB; (Jto gokazaHo B 3amaue 179).
Ora npsimast C,C || 414 || B1B. C,C nepeceuer b);

2) CCla, C,CLb(pa3 C,CLa,t0oC,CLa,b]| o;no
teopeme 11 414 || b. Pa3 C;C L a, to C;C L A\Byu C;C L b).

Ipsmas C,C — uckomasl.

Otpesok C;C MeHbIIE BCEX IPYrHX OTPE3KOB, KOTOPHIE MOXHO IOIY-
YUTb, COEANHSS TOUKH IIPSIMOH a ¢ Toukamu ipsiMmoit b. Harmpumep, BozsMem
T. E € a, 1. F € b, npoBenem orpe3zok EF u nokaxem, uro EF > C,C.

IIposenem FF, L a. Torna FE > FF,. Ho FF| = C,C, cnegoBareibHo,
EF>C,C.

Beon: C;C — equHCTBEHHAs, T K. BCE OCTaJbHBIE OTPE3KH AJIMHHEE
CC), Mo3TOMY HE MOTYT SIBISITHCS OOIIMM TEPHEHIUKYISIPOM K a U b
(T.K. 3TO KpaT4JaiIiee pacCTOSHHE).

Uro u TpeboBanoCh J0Ka3aTh.

187.
Tano: a) 1,1,2;6) 8,9, 12; 8) 4/39, 7, 9.
Pemenue

ITo Teopeme 1. 24 nmeem:

a) d, =V12+12+22 =6 ;

6) dy =82 +92 1122 =641 81+144 =17;
B) d; =v39+49+81 =13.

Otser: a) V6 ; 6) 17; B) 13.

188.
Pemenne:
d=\/a2 +a’ +a? =\/a2 -3 =a\/§.
OrtBer: a\/g.

189. s c
Pewenue: = !
Iycte p(4;, m. ABCD) = p(4,, 1. 5/

BB[CIC):p(AI,HH. DD]C[C):X. A :x D
a) [To 1. Iudaropa: :

2, 2_ 2 my2 :
X +xT=m, x=—. g
2 x JEARRAARR IR ¢
6) d* = x* + x> + x* (no 1. Iudaropa). ’
A D
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Otcroma: x = # .

OtBeT: a) 2 ;0) M
2 3
190.
I[aHO: ABCDAlBlchl
By
Ay, Cy
A D

D

Pemenne:

a) ZA,B,C| — nuHelHsbIA yron asyrpanHoro yria ABB,C, ZA\B,C, =
=90°, T . naHHas purypa — Kyo.

6) Hamo naiitu yron mexny miockoctssmMu A4,D1D u BDD,B,.

ZADB — nuHelHBI# yron aeyrpanaoro yrna ADDB; ZADB = 45°.

B) [IpoBenem B K; npoBenem KE || AA;; npoBeaeM quaroHajib KBaj-
para BE. TpeOyercsi HAWTH JIMHEHHYI0O Mepy JBYTPAaHHOTO yIila MEXIY

B, ¢, mockoctsavu AAB\B n KB\BE. A\B, L BB,
B\ K 1 BB;.
] Takum obpazom, £A4B1K — nMUHEHHBIN yron

JIByrpaHHoro yria ABB K.
Ilycte pebpo kyba paBHO «a, TOrAa

1 1
tgp =—, @ =arctg—.
g¢ 5 % g2

Ay a K Dy
2
Ortser: a) 90°%; 6) 45°; B) arctg% .
191.
B, c, Hano: ABCDAB,C\D,.
L <l Pewenue:
Ay ~AD, " Hcnone3yst n3BecTHBIE CBOWCTBA Ky0a,
’ MOXeM 3akiitouutb, uto A\D 1 AD,,
p AD 1 AB, A\D 1 n. ABC\D,.
BatN\(---f------2 c
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ITo Teopeme m. 23 mnockoctu ABC1Dy u DAB;C B3aMHO TEpIeH-

JIUKYJISIPHBI.
Uro u TpeOOBANIOCH TOKA3ATh.
192.
By C;
A’ 0 D1
a B"- -------- - (;I*: c
A= D
Pewenue:

VY ky0a Bce yriibl MEX/y AMAroHAIbIO M I'PaHsIMHU OIMHAKOBHI. Haii-
JieM, Hampumep, yrou mexay auaroHansio A;C u min. ABCD, Bce oc-
TaJIbHBIE OyAyT €My PaBHBI.

W3 mpsimoyromnsHOoro AAA,C

A4, a 12

AC [2.,.2 N2 2
OrtBert: —2
2
193.
Hano: ABCDAB,C\Dy; D\B=d; AC=m; AB = n.
B, c,
E;
A1 Dy
Doay
gl
SRR RS c
. VE.
e Sl 4
A \‘\D

Pemenne:
a) p(AlCl, 1. ABC) :AAI =X.
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d* =BD* +DD} = AC* +x*.
6) p(run. ABB,, 1. DCCy) = AD, AD =\m?* —n* (no 1. [Tuaropa).
B) IIposenem D E| L ACyu DE L AC. p(DD,, mn. ACCy)=DE = y.

U3 AAED: y = AD - sino, tae o - yroin DAC.
B c
E

E]

ANE!

A

sinoc=%=£,AD=\/m2—n2 ;

m
HOﬂCTaBJ’Iﬂﬂ 9TH BBIpAXKCHHUA B IPEALIAYIICC PaBCHCTBO:

y= mm? —n?

m

}’l\/l’n2 —}’l2

OtBerT: a) \/a'z—m2 ; 0) \/mz—n2 ; B)
m

194.

B
1 Cy

Ay T D,
0 e

Pemenne:
a) Haiinem, Hanpumep, p(A44,, B1D).
AA, || DDy, nostomy AA, || . BB D\ D. IlpoBogum AE L BD.
Baxno 3ameTuTh, 4TO B CHIIy CBOMCTB KyOa Touka E Oyzner cepeau-
HOW BD, TO ecTh IICHTPOM HIDKHEH TpaHu KyOa.
AE 1 BD, AE 1 D\D, to AE 1 BB\D\D.
a2

0(44,, BD) = AL, AE:%AC:%-\/a2+a2 -2,

6) IlpoBognm yepe3 AC mI0CKOCTh, mapamiensHyto BiD. Jlis sToro
nposezieM B tiockoctu BB D npsmyto EK || BiD. Coenuaum A u K, C n

K; . AKC || B\D o Teopeme 1.
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Paccmorpum BB, D.

By
K M
3
8 oF  E  ob ?
2 2
BB, =a, BD=a?2 .
KE — cpennstss nmunus B ABB\D. Hckomoe paccrosiHue x = EM,
EM 1 B\D 1o noctpoeHuro.
[ 2
BD= a2+<a\/5) =a\/§.
. BB
BABBD sinzBDB— 212 - _4__ 1.
BD a3 3
b AMDE: sin ZMDE =—*— = 2% _Y2%_
a\/E a\/E a
2
[Momyunm ypaBHEHHE:
Px L orcrona x= 408
a \/E’ 6
OtgeT: a) a2 ;0) a6 .
2 6
195.
HMano: ABCDA,B,C\D,; AC = 12 cm; Z(BD,, (A4,D\D)) = 30°%
Z(BDl, DDI) = 450.
D, Ay
" ~.~30°
1 .
450p
Cy “ Z By
De:-vovimcfmrin--s A
c* B
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Pemenne:

AB 1 nn. A4,D\D, nostomy oTpe3ok AD; ectb mpoeknus BD; Ha
IJI0CKOCTh TpaHu A4, D D.

Tak kak AWaroHa MPSMOYTOJBHOTO MapaJUICICIuIIea PaBHEI, TO
D B=AC,=12 cm.

D,

30°
12

A B
AB = 6 cM (T.K. OH JiexuT 1potuB yria 30°, To paBeH MOJOBUHE -

MOTEHY3bI).
Dy

8 ¢D

W3 ABDD; — npsiMOyTOJIBHOTO:
BD =D\D = 12sin45° = 632 (cm); D,D =642 om.
c

B

6.2

A D
[To Teopeme ITudaropa:

AD=+BD? — 4B% =~/62-2-62 =6 (cm);

AD =6 cm.
OtBeT: 6 cM, 6 cM, 6\/5 CM.
196.

B,
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Pewenue:

a) AC 1L BD — o cBOCTBY AMaroHaieil KkBaapaTa (OHH MepIeHANKY-
JISIPHBI).

ACLBD

ACJ.D]D} — AC 1L nn. BBlDlD

Tak xak 1. A4,C,C npoxogur uepe3 AC, to mi. A4,C,C L mu.
BB,DD. ITnockocts AA,C;C — HCKOMOE CEUEHHE.
0)

DA[ J_ADl, DAI 4L AB, TO AlD 1 . ADIB

[Mnockoctn ABC\Dy u A,B;CD — nepnennukynsipasl (T.X. A1B,CD
MPOXOIMT uepe3 npsimyto 4D L . AD|B).

4-yromeHUK ABC1D| — NICKOMOE CEUCHHE.

BOITPOCHI K I'VTABE 11

B npocrpancrse — yrBepxkac-

\™ /0
HHE HEBEPHO; B IUIOCKOCTH- yT-
Bep)K):[eHI/Ie CHpaBeJIHI/IBO. a
: S a

a) Her; ‘

0) mer. Ilpumep wu300paxkeH
Ha PUCYHKE HUXKE: .b,—‘L"’/
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AlBl 1 BC, OJJHAKO AlBl HC 04 Aq
nepecekaet wi. ABCD.
C1 By
De------f----- A
c* B
Ecmu al|b, To, mockonbKy alo a

To U b L o, HO IO ycIIOBHIO b HE

TIEPIICHINKYIISIPHA O. l / /

OTBeT: HET.

Ha. Ilycte K — Touka nepeceue-
Hus b u a. [lapamnensHo TepeHeceM
MPAMYIO @ TaK, 4TOObl OHA IPOIIIa
Ha L. oL 9epe3 T. K: K € a', a' | a.
Paz b L o, To b L a'. Orcrona 3akiro-
gaem, uto b L a.

a

17

Ila, cyuiecTByeT. B psaMOyronsHOM napaienenunee:
D4

'C1

Ay

a* B
AIBI || IJI. ABCD, BB] 1 . ABCD, aBlCl LA]B] I/IBICI J_BIB
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Hyctem Lo, nlo;Me a, Ne a.

PasmLo,nlo,tom|n.

IIycte P € m. Ecnu mnockocts (PMN) mpoXoauT depe3 mepreHIu-
Kymsap (PM) x apyro#t miockocTd (0., TO OHA MEPIEeHANKYIISpHA K dTOH
miockoctu. Utak, 1. PMN L o.

Ecnmn nBe turockoctu (PMN n 0) B3aMMHO TIEPIEHIUKYISIPHBI U K
OJHOHM M3 HUX (K O) MPOBEJCH NMEPHEHIUKYIpP (MpsAMas 1), UMEIOIH
0011y To4Ky (N) ¢ Apyroi miockocTeio (PMN), TO 3TOT MEPICHINKY-
JISIp BECh JISKHUT B mIockocTu (PMN).

Takum o0pazomM, ro0as mpsiMasi, MEePICHANKYJIApHAs JaHHOW ILIOC-
KOCTH, JIEXKUT B TIIOCKOCTH PMN.

OTBeT: BEPHO.

7.
B
b @
Y ¥

a) na; 0) na.

OrtgerT: a) na; 0) na.
8.

MosxHo. [Ipumep — BepmmHa KyOa.
9.

Tx. ACLBDuBD 1 0,10 AC || 0, 1MO0 JISKUT B HEH.
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OrtBer: TTapayICIIbHO ITNIOCKOCTH, WIIH JIEXKUT B INIOCKOCTH.

10.
a)

Terpasap numeer 6 ABYTpaHHBIX YTIIOB (TI0 OJHOMY IIPH KaXKIIOM pedpe).
6)

[Tapannenenunen uMeeT 12 ABYrpaHHBIX YITIOB (II0 OJHOMY IpHU Ka-
KIIOM pedpe).
Ortger: a) 6; 0) 12.

JOINIOJIHUTEJIBHBIE 3AJIAYHA K I'VIABE 11

197.
Tlano: BM 1 (ABCD).

Pemenne:
CD 1. BC,CD 1 MB, o CD 1 un. MBC.
Urto u TpeOOBANIOCH TOKA3ATh.
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198.
Hano: 4 € o; p(B,o) =9 cm; MA : MB=4:5.
Pemenue:
B
M
¢ E
o A
1. IIposenem BC L o u CA, BC 1L CA, paz BC L o; .

ABC 1 o (T.K. IPOXOJUT uepe3 NpsMYI0, MePIEeHAUKYISIPHYIO OL).

2. U3 1. M nposogum ME L o, ME < . ABC (coriacHo

H3BECTHOMY YTBEPIKICHHIO).

3. PermM mitaHUMETpHYECKYIO 3329y :

AABC ~ AAME; B

AB_BC AB_AM4MB_ BM 9 [

AM ~ ME’ AM AM am 40 f
g—i,ME:£=4(CM) ¢ E !
4 ME 9

OtgerT: 4 cMm.

199.

Jano: SA =SB = SC.

Pemenue:

1. AASB — paBHOOeapeHHBIH, SM — MenuaHa, MO3TOMY

SM L AB (310 BBICOTA).

2. IIpoenem otpesok CM. B min. SCM mnposenem

SO 1L CM. Touky O coenuauM ¢ BepruHamu A, B u C.
AS, BS, CS — paBHblii Ha-
KJIOHHBIE, [T09TOMY UX MPOEKINU
TaKXke paBHBI, TO ecTb O4 = OB=
= OC = R, R — paguyc onucas-
HOU OKpY>KHOCTH 0K0JI0 A4ABC.
Hrax, SM | nn. ABC.
Uro u TpeOOBANIOCH JI0KA3ATh.

200.
Peienue:
ITycts SO L o — naHHas npsiMasi, a 0. — INIOCKOCTb MHOTOYT'OJIbHUKA

104



http://alexbooks.ucoz.com

[TycTh Ha MIOCKOCTH (L MIMEETCS BIIHCAH-
HBIA B OKPYXKHOCTh n-yTOJBHHUK (HE 00s3a-
TEJNBHO TPAaBHIBHBIN 7-YTOJNBHUK); T. O —
IEHTP OMUCAHHOW OKPYKHOCTH.

Paccmotpum A4,0S, A4,0S, ..., AA4,0S.
Onu — npsmoyroisbhble, OA; = OA, = ... =
=0A, — KaK pagmycsl okpyxHOCTH, SO — 00-
il karer. Bce TpeyroibHUKM paBHBI, IO-
3TOMYy HaKIOHHBIE SA,, SAy, ..., SA, Toxe
paBHBI. DTO CyTh YTBEP)KICHHE 3a4a4H.

201.

Pemenne:

1. IMposenem PM L o m ON L o; gepe3 cepeauny AB —

Touky O — npoBeneM otpesku OQ u OP, coequaum Touku O u N, O

uM.

OQ 1 AB — 1o cBoiicTBY MeauaHbI B paBHOOepeHHOM A4ABQ.

OP 1 AB — 110 CBOWCTBY MeInaHBI B paBHOOenpeHHOM AABP.

PM 1 AB, PO 1 AB, To MO 1 AB 1o Teopeme, 00paTHON K TeopeMe
0 3-X MepneHauKyIspax;

OQ 1 AB, ON L 4B, To NO L AB no teopeme, 00paTHOH K TeOpeMe
0 3-X IeprneHnKyJIsIpax.

B o uepe3 T. O x oTpe3ky 4B
MOXHO TIPOBECTH €AMHCTBEHHBIN
NEePHEeHANKYJISIP, TO03TOMY TOYKH
M, O, N nexatr Ha OZHOU MHpsSMOI
MN.

PM || ON, yepe3 HHX MOXHO
MPOBECTH EAWHCTBEHHYIO IIJIOC-
koctb MPON, AB 1 nn. MPON.

Paccmotpum 11Ba cirydast:

Cnyuaii I. PO || a.

Torpa PM = ON, MN || PO u yron mexay PO u AB paBeH yrity Mex-
oy MN u AB. A yron mexny MN u AB pasen 90°.

Cayuaii II. Ilpogomxenune PO niepecekact IIOCKOCTb O.

Torma MN ecTb IpoeKys MPOAOIHKEHHOTO 0Tpe3ka PO Ha II. O.

MN 1L AB, PM 1 AB, o (PNM) L ABuPQ 1 AB = AB 1 PQ.

Oreer: 90°.

202.
Jano: AABC, AC1BC, SA =SB ==SC =10 cm; CM =5 cMm — meaua-
Ha.
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Haiitu p(S, mn. ABC).

Pewenue:

Ipsmas SM, rne M — cepenuna
TUNOTEHY3bl AB, mepneHauKynIspHa K
m1. ABC (B 3agaue 199 maHo noxasa-
TEJILCTBO 3TOTO yTBepxkAeHus ). UTaxk,
SM 1 nn. ABC.

SM =542 = AM? =100-25 =+/75 = 5/3 (cm).

OrtBerT: 5\/5 CM.

203.

Hano: OK 1 (ABC); AB=BC =10 cwm;
AC=12 cm; OK =4 cm.

Pewenue:

B touku xacanus ctopoH AABC ¢ ok-
PYXHOCTBIO TIpoBoIuM oTpe3ku OF;, OFE,
u OE3

KO 1 (4BC), OE, L BC, OE, L AB,
OE; 1 AC, To o Teopeme o 3-X TiepIieH-
mukynsapax, KE; 1 BC, KE, 1 BA,
KE; 1 AC.

T. o. KE,, E;2K u KE; cyTh HCKOMBIE ¢
paccrostaus. [T0CKOIBKY MPOESKITNH STHX OTPE3KOB Ha IIOCKOcTh A4ABC
paBHBI (OHU PaBHBI ¥ — PagUyCy BIMCAHHON OKPY)KHOCTH), TO U OTPE3KU
paBHBI:

KE1 = KE2 = KE3,

S 2:10+12 32

r=2 p=2"""" =22 16 (cm).
, P 5 5 (cm)

[pumenum popmyy ['epona:

$ =plp—ABXp— BCYp—4C);
S=16-664=6-4-2=48 (cv); r=%=3(w);
KEy =VOK? +72; KE; =+164+9 =425 =5 cm.

OTBeT: 5 cMm.

E;
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204.
Pewmenue:
a) OA = OB = OC = R, R — paguyc OIMUCAHHOW OKPY>KHOCTH OKOJIO
AABC, nostomy MA = MB = MC = .a ;
sin @
a
pM, 4)=pM, B) =p(M, C) = ——.
sin @

.
7

E

B npaswisnom AABC: CE L AB, OF = r, r — paguyc BOIMCAHHOH OK-
PYKHOCTH.

ME 1 AB (no teopeme 0 3-x MEPHCHOUKYJSIPax), CICAOBATEIbHO,
p(M, AB) = ME. Pa3 AABC — npaBuibHbIH, T0 p(M, AB) = p(M, AC) =
—p(M, BO).

2

B AABC: OC = actge, OF =§EC,R -oc=2EcC.

W3 ypaBHeHus actgp = %EC nojry4aeM, 4ro EC = 37a~ctg(p ;

_actgo
—2 .

OE=r

Vs AMOE: ME =OM? +OE? =%\/4+ctg2q) .
6) imna oxkpyxuoct C =21R =27 - OC;

czzn-g-&“%zzmctgcp.

2
B) S pc = AB—\/E; BE =CE - ctg60° = gactgq) .
AB = \/gactg(p ;
3a2ctg2(p- 3
Sapc = f
OrtBer: a) actTg(p; %\/4+ctg2(p ; 0) 2mactg; B) 3f a’ctg’o.
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205.
Pemenne:
IIposenem CE 1 AB u otpes3ok DE.
D
B
u
E

A
ITo Teopeme o 3-x nepnenauxyinsipa DE 1 AB, DE — BbicoTa B Tpe-
yroibHuke ADB.
2 B

A

AB=4AC? +BC? = % = % =c0s ZBAC (4TO ciemyeTr u3 MOJo-
13

oust AACE ~ AABCn A€ _CE ). Orcrona CE =
AB  BC

6
—= (M)
NE
ADCE — npsimoyronbsHblii. Torna no reopeme IIndaropa:
DE=1+CE? = 1438 L (nu);
13 i3

7 ja—

Ji3

1

1
SADB:E~AB-DE:E-\/E~ 3,5 (mvd).

OrBert: 3,5 e
206.
Pemenne:

B A4ABC npoTB MeHBIIEH CTOPOHBI JCKUT MEHBIIUK YTOI (YTO Clie-
JIyeT U3 U3BECTHOM TEOPEMbI CHHYCOB).

Iposenem AE 1 BC u ME. Tlo Teopeme 0 3-X MepHEeHAMKYISIpax
ME 1 BC, p(M, BC) = ME.
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20
17 B

18

[Ipumenum popmyy ['epona:

Ssc = P(p—4BYp-BC)p—-AC).

17

A

15
C mpyroii CTOpoHEL, S 43¢ =%BC4AE —44E .

_15+17+8
2
S e =+/20-5-3-12 =4/100-36 = 60 (cM);
44FE = 60, AE = 15 (cm). Toraa mo teopeme ITudaropa:
ME =\ MA? + AE? ; ME =400+ 225 = /625 =25 (cm).

Ortser: 25 cMm.

207.
Pemenne:

=20 (cm).

MO 1 nn. ABC, nostomy AMOL = AMOF = AMOE (1o KateTty 1 Tu-

MOTEHYy3e).
OE = OF = OL = r, r — paguyc BIMCAaHHOW OKPYXHOCTH; = S/p.

36
=—=18cMm,
P 2

MOLAC, OF LAC, To MF L AC 1o TeopeMe 0 3-X NmepreHauKyIsIpax.
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£
S =+18-5-5-8 =5-3-4 =60 (cM?);

S_60_10

=—=—-= cM);
p 18 3( )

2 2 2 2

mo=mE? —or? = [[s2] (10 — [[26) _(10) _
3 3 3 3

:%V36-16=80M.

OTBeT: 8 cMm.

208.
Pewenue:

ALOK n AMOK — npsiMOyroib-
HBbIe (IO ycnoBuio, T K. KO 1 o).

W3 ALOK: KL = 92 (r.x. KL =
=KO : sin45°).

3 AMOK: KM=2-0K=2"-9=
= 18 (T x. OK nexur mpoTuB yria
30°).

AKLM 10 YCIOBUIO MpPSIMO-
YTOJIbHBIH,

1M =KL + MK? =02 ] +18% =9V6 (cm).

OrtBerT: 9\/6 CM.

209.

Pemenne:

Iposexem CE 1 o, BK 1 o
ITycte AB = AC = a; Torna

BK = asin40°; CE = asin50°.

Tak kak sin50° > sin40°, To
CE > BK.

OTBeT: pacCTOSHUE OT TOYKU
C Gorbiire.
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210.
Pemenne:

1. Bribepem npousBosnsHyto T. M € P.
2. ITpoBogum MT L AB.
B mn. ABH npoBogum KT 1 AB.
B 1. ABQ npoBogym 7L L AB.
3. ZKTL — nuHeWHBIN yroa AByrpanHoro yria HABQ,
ZKTM — nmuHe#HsIi yron nByrpanHoro yria HABP;
ZMTL — nuHeWHBIN yroa AByrpanHoro yria PABQ;
LKTM = ZMTL — xak TMHEWHbIE MEPBI PaBHBIX ABYTPAHHBIX yIJIOB.
4. B mn. KTL npoBogum MK L TK, ML 1 TL.
5. AKTM u ALTM — npsimoyronbHble, TM — o0mias, yritel
KTM v MTL paBubl. AKTM = ALTM, otctona MK = ML.
ITockonbKy T. M BBIOpaHa MPON3BOIBHO, TO JOKA3aHHOE CIIPABEIIIH-
BO JIJIs1 BCEX TOYEK U3 1. MBP.
Urto u TpeboBanoch q0Ka3aTh.

211.
U3 Toro, uro . KDM 1| n. KMNP cnenyet, ato NM 1 MD.
N

ITo Teopeme I[MTudaropa
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n3 ANDM: Nsz/az+a2 zx/2a2 zaﬁ.
OrtBert: aﬁ.
212.

=
E c
8
Pemenne:
DC 1 nn. ABC no ycnosuto, DC L AB. llposogum CE L AB, Torga
o TeopemMe o 3-x neprneHaukynapax DE L AB.
OueBugHo, ZDEC — nuHeWHBI yron nByrpaHHoro yria CABD,
nycts ZDEC = 0.

Iycts CE = h. SABC=%AB-h=S;

COSOL  COSOL
Uto u TpebOoBaAOCH TOKA3aTh.

213.

Peuwienue:

posomum DE L BC, torma AE L BC, Tak Kax
BE = EC (t.e. AE He TOJIBKO MeIMaHa, HO U BBICO-
Ta).

AE 1 BC, DE 1 BC, o ZDEA — nuHeWHbIi
yroi AByrpanHoro yria ABCD.

IIycTh CTOpPOHBI TPEYrOJbHUKOB paBHBI a. B
mw1. ABC:

40=c0=p0o=p=2CACAB " 1po g -

4SAABC

. a-
paanyc ONMUCaHHOMN OKPYXKHOCTH. R = =

U3 mpssmoyroneaOoro ADOC 110 Teopeme [Tugaropa:
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o
SV
6

W3 npsmoyronsHoro ADOE:
N a? \/5 . i _ a\/g

OE=r=—;r =
P 4 3a 6

OD av?2 a\/g
tgp=——;tgp=—: =242 ; ¢p=arctg2y2 .
B0= o 0= V2 ; p=arctg2y2

OrtBeT: arcth\/E .

>

214.

Pemenne:

Mo Teopeme, 0OpaTHOH K TeopeMe 0 3-X meprneHauKyIsapax, AD, L AB.
ZDAD; — NMHEWHBIA yron ABYIPAaHHOIO yIVIa MEXAY IJIOCKOCTAMHU O U
wi. ABCD. Ilycts AB = a, Torma BC = 2a. U3 npsmoyronsHoro AAD\D
HaXOJIUM COSQ:

a 1 o
cos(p—2 —z,q) 60°.

a
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215.

Pemenne:

AB || CD — 1o ycnosuio, mostomy 4B || B.

ITo Teopeme 11 AB || MN wu, 3nauur, MN || CD.

B 1. oo ipoBozmm A4; L MN, a B . B nmposoaum 4,C L CD.

p(D, MN) = p(C, MN) = 6,5 cMm.

AA, L MN, nostomy u3 ycnoBuit A4, L CD, AC; L CD, To o Teo-
peme o 3-x nepnenaukyisipax AC L CD.

p(4B, CD) = AC.

ZAA,C — 60° — nuHeiinbIii yron nsyrpansoro yria AMNC.

ITo Teopeme kocunycoB it A4 AC:

A\ C? = AL + A4,C* =2 A4, - 4,C-cos 60° ;

2
AICZ :64_{_(%) _28£l:£, AC:%\/217 CM.

2 2 4
OtBeT: %x/217 CM.

216.

Pewenue:

IIposenem BE L MN, coenuHuM TOY-
ku E u D, nposenem CE || AB.

DB 1 MN, BE L MN, To ZDBE — nu-
HelHbIi yron asyrpanHoro yraa CMND.

ACEB — xBanpar, BE = a.

W3 ABDE 1o TeopeMe KOCHHYCOB:
DE*=a*+ da* — 2a*c0s120° = 34,
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DE=+f3a.
AB L wn. DBE, CE || AB, To CE L w1. DBE, CE 1 DE.
ITo teopeme IMudaropa uz ACED:

CD=x/az+3a2 =44’ =2a

OrtBerT: 2a.

217.

Pewenue:

Si+ 8, + 85 =404 (av).

Ilycte k& — xoaddumueHT mpoIop-
LUOHAJIBHOCTH, TOTJIa WM3MEpeHHs Iia- S5
pasuIesienuIeia PaBHbL: sz

a=3-kb=7 "k c=8"k(am). ‘ PR R

Sy =bc, S, =ab, S5 = ac; .

bc+ab+ac=404, wm kK -7 -8 + Al
HE 3T 4K -3 8=404; ¢

K- 101 =404, K* =4, k> 0, mostomy k = 2.

IycTh d — quaroHans napauie/ienumne/a.

d=a*+b+ % a=6(m); b= 14 (mm); ¢ = 16 (1m);

&> =36+ 195+ 256 = 488;

d =488 =24122 (am).
OtBeTt: 24122 (™).

I'JTIABA 111
MHOI'OI'PAHHUKH

218.

Pemenne:

a) Y npsiMoi mpu3Mbl O0KOBBIE pedpa MepHEHANKYISPHBI K OCHOBA-
HUSIM, @ OCHOBAHUsI — MapaJUIeIbHbI, CIE€A0BATEIFHO, OOKOBBIC TPAHU —
MPSAMOYTOJBHUKH.

6) OcHOBaHHS — TpPaBWIBHBIE MHOTOYTOJBHHUKH. BOKOBEIE pebpa
paBHBL, OOKOBBIE TPaHH — PABHBIE MTPSIMOYTOJIBHUKH.
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219.

By Cy

Al 4

Pemenne:
W3 Toro, uro octpeie yrisl B A4, AC pasusl (45°), ciemyer, uTo
AAAC npssMOyTONBHBIN U paBHOOeApeHHbIH, 414 = AC.

[To Teopeme ITudaropa: AC=\/AB2 +BC? =\/122 +5% =13(cm);

AA=13cm.
Ortser: 13 cMm.

220.
By Cy
AL . 4
_: R \d
10 Beo-o---- c
241
Af‘" b
Pemenne:

Jlaronanp mapajuieNienunesa — HaKJIOHHAs, MPOSKIHs ee Ha III0C-
KOCTh OCHOBAHWUSI IBJISIETCS AUArOHAIBIO poMOa.

Bonpmeil HaKIOHHON COOTBETCTBYeT OOJbIAsi AWAroHajdh OCHOBA-
uust, umeHno, AC.

W3 npsimoyroseHoTro A41AC 4,C =100+ 242 =26 (cm).

Ortser: 26 cM.

221.
Pemenne:
BokoBble rpaHy — paBHbIE PSIMOYTOJBHUKH;
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C
AB, = B,C; CB, =/CB? + BB} ; CB; =8> +6% =+/100 =10 (cm).
Iposenem B K L AC. K monager B cepenuny AC (T.x. AB,C — pas-
HOOEIPEHHBIN).

AK = 4; B,K =100—16 = 24/21 (cm);

B,
1 10
K
A 8 Cc
1
Sapc =78 2421 =821 (em?).
Otger: 8421 (eM?).
222.
Pemenne:
B, 1
A D,
B -] c
A D
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ABCD — tpaneuus, AB = DC.

Haiinem paByrpansbiii yron mexay miockoctssMu BBC\C u mi
DD,C,C. DC L C,C, BC L C,C, noatromy £BCD — nuHeiHbI# yron uc-
KOMOTO IBYT'PaHHOTO yTa.

BK=MC, KM =9 cm.

BK+MC=25-9=16 cM, BK=MC =8 cm.

AABK = ADCM, oHn npsIMOYTOJIBHBIE U paBHOOEnpeHHble, LBCD =
=45°, Z/CBA = /BCD = 45°.

ZBAD — nuHEHHBIA yroyl IBYTpaHHOTO yrja mnepenHeld u OOKOBOM
rpauu, £BAD = ZCDA = 135°.

Otser: 45°, 135°, 45°, 135°.

223.
Uepes aBa MpOTUBOJIESKAMKX pedpa Kyba MPOBENEHO CeueHHe, ILIo-

maab KOTOPOTO paBHA 64\/5 cM’. Haiimure pe6po Kyba W ero auaro-
Hallb.

Pemenne:
Uepe3 mpotuBomonoxHeie pedpa AD u BC| TpOBENeHO CeUeHHE
AB,C\D; AB,CD — npsIMOyTOJIHHK.

[Tycts pebpo kyba paBHO a.
B, 8 (o}
842
A D

AB,=DC, = a2 (xak nuaroHay rpaseil).
Sees = a-av2 =a*\2 =64y2 , otcrona > = 64, a =8 (cm).
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d =18’ +(8\/E)2 =83 (cm).

OrTBeT: 8 ¢cM, 8\/5 CM.

224.

Pemenne:
AB,C\D — npssmoyronsruk (AB L AD, BB L AD, nio Teopeme o 3-x

neprieHaukymsipax AB; L AD, B\C, || AD, 3nagut, AB, L B,C)).

[TycTb nquaronans npusmsl B1D =d.

B4 Cq
Ay, =
. Dy
AT
! ;q‘:‘- o ‘-\‘ --------- C
0
. 4 2"6}, 4
As- y = D
d=B\D=AC,.
. M2
W3 kBagpara ABCD: AB = BD -sin45° = T =4(cm), AD =4 cm.
2

U3 ABB\D: B\B = tg60° = 4/6 (cm).

W3 ADC,C: DC; =42 + (a6 ] =+7-4% =447 (cm).
Sascp =AD-DCy; S cp =447 =1647 ().
OrtBerT: 16\/7 oM’
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225.
Pemenne:
d
81 2 .C1
Ay — D,
vd
- "J N B S c
S e
S0
%
A d D
2

[lycte amaroHans paBHA d, a Yroll MEXKAY JHATOHAIBI0 U ILIOCKO-
CTBIO OCHOBAHU paBeH (.
AB,C\D — npsimoyroabhsiii, B;C; L C\D.
d

AD=—=BC.
2
ABCD — xBanpar, BD = av2 = 4 .
2 2
W3 AB,DB Haxonum cos<p=2 U S , 0 =45°
B, 2 d \/E
Ortser: 45°.
226.
Jano: ABCDABCDy; AD =DC =2 cm; AA; =4 cm.
B, Cy
Ay ) \

4 AC

A S
Pemenne:

IToctpoenue ceueHus.
Uepes ckpemuBaromuecs npsamele B1D u AC npoBeneM IUIOCKOCTb,
napauiensHyo B D.
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B mnockoctn BBD nposogum OK || B\D, O — Touka mnepeceyeHus
JuaroHane OCHOBAHUSI.

[posenem AK u CK. ITnockocts AKC || B1D — o Teopeme 1.
Hckomoe ceuenne — AKC.

AABK = ACBK, AK = KC. KO 1 AC, noatomy KO — Bbicota AAKC.
BO=0D _
OK | BID} — OK - cpennsas nuuusi B ABBD, BK = KBy,

KO:l&D;
2

BD =22, B,D=1[BB? + BD? =4 +[22] =2V6 (cm).

KO:%&D:%?:JE@W

Sakc =%'AC'K0; Sikc = @ =12 =243 (emd).
OrtBerT: 2\/5 oM’
2217.

Pemenne:

B 1. ABC npoBogum mequany AK, AK L BC.

IIposenem otpesku 4,8, A,C, 4K.

AA\AB = A4,AC, tak xak 414 — obmas, AB = AC — 1o ycClIoBHIO,
ZAIAC = AAIAB

AB = A,C, AA,BC — paBHOOEOpEHHBIH, B HEM OTPe30K A1 K — Meaua-
Ha, mo3tomy 4K 1 BC.

BC 1 A\K, BC 1 AK, 10 BC 1 mn. 414K, nostomy BC L 4,4.

BB,C,C — napamnenorpamm, BC L 414, Ho A4 || B1B || C,C, 3Hauwur,
BCJ_BIB uBC_L C1C (BC || BICI, TIO3TOMY B]Cl J.B]B u Bch_ CIC)

[NapamenorpaMM, y KOTOPOTO XOTs Obl OIUH yroJl MPsIMOM, €CTh
MPSIMOYTOJIBHUK, TT03TOMY BB;C;C — NIpsAMOYTOJIbHUK.

Yro 1 TpeboBaIOCh JOKa3aTh.
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228.

Pemienue:
1

AA,04 npsimoyronbhbl, O4 = OA,. OA = 3 AN (1. O — 1eHTp Macc).

AN =V AB? = NB? =4169-25 =12 (cm); 04 :12%:8@\4.

W3 npsmoyronsHoro A4,0A4 A A= J240 =82 (cm).

BC 1 4,4, nockoneky BC | . 4,40, BCC\B| — napamienorpamm, y
kotoporo BB, || CC || A4, mostomy BC 1L BB, u BC L C,C. CnenoBa-
tenbHO, BB C,C — NpsSMOYTOJbHUK.

Spscc =BC- BB, BB =AA,. Sppc,c = 80\/5 oM’

Otset: 80 cm>.
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229.

Pewenue:

SI‘IOJ‘IH = S601< +2- Socn

[TycTs rutomaas 60KOBOI rpanu paBHa S, Toraa Sgo, =1 * S.
a) B ocHOBaHMY — NTPaBWIIBHBII TPEYTOJIBHUK.

22
4

S60K=3'S=3'a3-h.
2

Socn = , d3 — CTOPOHA TPEYTOJIbHHUKA.

2
Spom = 23 Y% 434y -k Sgo = 450 ().
2
SI'IOJ'IH = 10 2\/5 +450 =536 (CMz).

0) B ocHOBaHWY — KBaApar. Sye; = a f , d4 — CTOPOHA KBaJIpara.
Seox =4 ay - h.

Stom = 2af +4a,-h.

Soox = 384 (mM?).

Shoms =2+ 127 + 384 = 672 (qm?).

B) B ocHOBaHUM — NpaBUIBHBIN 0-YTONBHUK.

343 2
Socn = — 4§ » g~ CTOpOHa 6-yIIIbHYKA.
Soox = 6 6 * h. Sgox = 69 ().
Stiom = 2 Socu T Seox = 3\/5 2532 +69 =97 (HM2)~
r) B ocHOBaHNYM — IPaBWIIBHBIN 5-yTOJIBHHUK.

as — CTOPOHA MPABWIBLHOTO 5-yTOJIBHUKA.
o aS

2tg36°

as =2rtg =2rg35°%,r =

as  Sas _ 5a52

Seox=5as h. Seeu=r-p= = .
° ’ P @36 2 atg3e®
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SHOJ‘IH = 2SOCH + S60K = > +5613 ) h .

7 — pajuyc BIIMCAHHOW OKPYXKHOCTH,

P — NOJIyIIEpUMETP S5-YTrOJIbHUKA.
Ssox=5"0,4-0,1=0,2 M tg36° = 0,73;
Shom = 0,8 (M?).

Ortser: a) 450 cM” 1 =536 cM?;

6) 384 nv° 1 672 ov’;

B) 69 1M° 1 =97 am7;

r) 0,2 M* n =0,8 M.

230.

Pemenne:

120°

[Tycth pebpo mpHU3MEL, TO €CTh €€ BBICOTA, PaBHO H.
Sasc,c =5H; Sppcc =3H .

U3 A4,B,C, 1o TeopeMe KOCHHYCOB 3aIHIIEM:
A1312 =25+9-2-5-3c0s120° :25+9+2-5~3.%:49;
AB, =17 (cm). SAAIBIB =7H (CMZ),

MaxkcuManpHYIO TUIOMAb U3 OOKOBBIX TpaHel uMeeT TpaHb A48 B.
TH =35, H=5 (cM); Seo = SH + 3H + 7H = 15H = 75 (cM°).
Otser: 75 cM’.

231.

124

Pemenue:
HYCTB ABl =8 CM, A1D1 =15 CM, ZBIAIDI =60°.
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ITycte GokxoBoe pebpo paBHO H, TOrna IUIOMIANs IIEPBOTO JHATO-
HaipHOTO ceueHus S| = H - BD, a miomans Broporo S, = H - AC;
B 15 c
12

-/

60°
A 75 D

BD,=64+225-2-8- 15 cos60° =289 — 120 = 169.
BD =4/169 =13 (cm);

AC,=64+225-2-8-15-cos120°=64+225+2-8- 15" % =409.
AC =+/409; /409 >13 , noatomy AC > BD. HaumeHsliee ceueHue

BB\D\D.
Ceuenne m300paxkeHo Ha pucyHke, H - 13 =130, H =10 (cm).
Seox = 28 440,0 +2S 4488 =2-15-10+2-8-10 =460 (eMm).

280 =2-8-15-5in60°=5-3-4-2- /3 =1203 (cv?).
Som = 20023+ 643 ) (ear).
OrtBerT: 20(23 + 6\/5) oM’

232.

Pewenue:

ﬂnaronanu MPAMOYTOJIBHOI'O Mapalijiejicnuneaa paBHbI.

asina
By = Cy

cos a

. \ S
|~ ' 2
st e N e
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(o]

e,
2sp y

A F3 b
ITycTh CTOPOHBI OCHOBAHHUS PABHBI X U ), IPUYEM X > V.

[ycte B\D =d. U3 AB\DB: BD = dcos@. [1o Teopeme I[Tudaropa:
X +y* = d*cos’Q. )

U3 AB,C,D: x = dsino.. 2)

Honcrasmm (2) B (1). [Homyuum:

y* +d*sin’ou = d*cos’@; y* = d*(cos’@ - sin*au);

y=dqJcos’ @ —sin’ o ;

Sy =S 44,0 =x-d-sing=d*sina-sin@;

Seoc=2(S1 +8)) = 2d? sin (p(sinot+\/cos2 (p—sin2 OL}

Otser: 2d° sin (p(sin o+ \/cos2 o- sin? o J

233.

Pemenne:

Uto06BI IOCTpOUTH ceuenus, nposeaem BD L AC, DD, 1 BB, otpe-
30k D B). llockomeky AC L BB, T0 AC L mn. BiBD. ITn. A4,C,C L .
DD\ BB (110 U3BECTHOU TEOPEME).

D

12
ockonsky DD 1 BBy u D\D = BB;, To DD BB — napauienorpamm.
Pa3 D\D | DB, to DD BB — npsiMOyTroJbHUK.

BD=~NAD-DC.BD=+9-3-3-4 =18 (cm)
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(%:% — BD* =DC-AD); Sy pg =10-8 =180 (cnr).
Otser: 180 cm’.

234.
Pewenue:

Cekymas IUIOMaab MEePIeHANKYsIpHa K TunoreHyse AABC, nexa-
IIET0 B OCHOBaHWH, 3HAYMT, LK — TIEpeceYeHUe CEKyIIeH MIOCKOCTH C

OCHOBaHMEM, — NEPIEeHAUKYIIsIpHa runoTenyse AC.
Bo3MoxkHbI 2 cityuast.

29
2
A
21
K
A
20
1) AC =+20% +21% =4/841 =29 (cm).
LK
s AKLC: tgsC =28 229
LC 2
B AMBC: gz =28 20
BC 21
LK
Orcrona: 29 20 , LK = 20 22@(CM).
2 21’ 21 2 21
Cpasanm CK u CB.
cos LC=— BC ﬂ
AC 29
U3 AKLC: CK = Lc =2~£=20L(CM);
cosZC 2 29 42

CB =21 cm; CK < CB.
2)
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C
29
2
il
21
A K
B
20
AABC ~ AALK, ﬂ=£;
AK LK
1k =2 40 =99 .
20 40
CpaBauM AK u AB.
cos LA = AB = & .
AC 29
N3 AALK: AK = AL —2~2:20LCM;

cosZC 2 20 40
AB =20 cm; AK > AB. Ciny4aii HEBO3MOXEH.

Ioctpoum ceuenue:
Cy

Aq
42

UYepes cepenuny AC — 1. L — mpoBeaeMm LK 1 AC. Yepes T. L u T. K
nposezieM otpe3ku LM || BBy u KN || BBy; coenuaum M u N.

Pa3z ML 1 in. ABC, 1o nio Teopeme 1. 23 . MLKN L nn. ABC.

MLKN — npsiMOYIOJIbHUK.

SMNKL =NK - LK,

2
Synir =42 % =580 (cm?).
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Otser: 580 cm’.

235.

Pemenne:

Ceuenue — 310 A4 B,C. OTblIeM JUHEHHBII Yron JByTpaHHOIO yria
C\4,B\B.

C\B, L B14,, CB, 1L B1A,, To PC,B,C ecTb TUHEHHBINA YTOJ JAHHOTO
JIByTPaHHOTO yTIIA.

ZCBlcl =0.

Ilycte C\B =a, Torna 4,8, = a - tgQ;
a
0s0
AA,B,C — npssmoyronsHbIi, 4,8, L B|C.

C,C=a - tgd (us ACB,C)), B,C =
C

1 atgg-a aztg
Seea = Sypc, = 4B - BC= L

2 cosf0-2  2cos6
Bce 60koBBIE TpaHU SBISIOTCS IPSIMOYTOJIEHUKAMH, 3HAYHT,
Seox = 81+ 8, + 83, ToIe

Sy =S4upp=AB -BB=atgp-a-tgh=a’tgp-1gh;
S2 = SBICICB = Blcl Clc = a~atg9 = aztge 5

4,6, = 2 5
cos @
azth
S3 = SCICAA] = C]C'A]Cl = 2 ;
cos®
2 .
tg0
Sene = @t tg0+ a2tg0+ B0 g2 oS0 1)
2cos @ kcos(p cos(p)
:aztgel+s1n(p+cosq>;

cos @
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Seox _ a? -sin9(1+sin(p+cos(p). a? -sin @

S ceu cosf-cos@ "2c0s0-cos
= 2?1n9 (1+sin @+cos@);
sin @

1+sin(p+cos<p=1+2$ingcos§+200s

¢ T 9
=2cos—+/2 ——— 1
coszx/_cos(4 2)
Zﬁsin()cos r_9
i)

29 4

S6OK —
Seen sin @
2\/5 sin 0 cos(7t - (p)
4 2
OrtBerT: .
sin @
236.
Pemenne:

[Tycts / — nmuua 6okoBoTO pedpa;

P, ecTh nepuMeTp ceueHus.

Kaxxmass 6okoBas TpaHb ecTh mapauieiorpamm. CedeHue TepIcH -
KyJIApHO OOKOBBIM TPaHsSM, TO €CTh OHO TEPICHIUKYJISIPHO OOKOBBIM
pebpam.

h) — BBICOTa TIapajuIeNiorpaMMa — OJHOHM U3 OOKOBBIX TpaHei.

S'=1- h — wiomanp ogHOI 60KOBOH rpaHu. Takux TpaHell — n U Ka-
*J1asi paHb — MapajuieliorpaMM — UMEET CBOIO BBICOTY, CIIC/IOBATEINBHO,

Seox =S1+Sot+ .. A8, =1+t l-hy+ ...+ h,=lh+hy+ .. +h)=
=1-P,tne P =h +h+..+h,

130



http://alexbooks.ucoz.com

UTto 1 TpeboBaAIOCH TOKA3aTh.

237.

7
i 0
Pemenue:

[Tycts P, — nepumertp ceuenust. Ilo popmyne Seo =1 - Py,
Seox = 12 - Py,

P, =5-4=20(cwm),

Seox = 12 - 20 = 240 (cm?).

Ortger: 240 cm”.

238.
Pewenue:

IIycte . 41B1BA L nn. B,C,CB;

p(BBy, AA;) =35 cm; p(BBy, CCy) =12 cm; BB =24 cm.
Boszemem mobyio 1. K € BB). Ilposenem MK | BBy u NK 1 BB,.
ZMNK = 90°.
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p(BBy, A4,) = hy = MK,

p(BBl, CC]) = h2 =KN.

MK 1 B]B, BlB || CIC, TO

MK L C\C, KN L C\C, To mo TeopeMe 0 3-X MEepIeHANKYISPaXx,
MN 1 C\C.

Taxum obpazom, MN L AA,.

Urak, MKN ecTbh NepIEHAUKYIAPHOE CEUEHUE TIPU3MBI.

HsBectHO, S50 = - P,. UMeem u3

AMKN: MN =VMK?+KN?; MN =35* +12% =38 cm.

Soox = (35 + 12 +37) - 24 =2016 c™™
Otser: 2016 oM.
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