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lpeauncaosue

Ha mayaJpHOM 9Tale U3YYEHUA reOMETPHUU OCHOBHYIO TPYAHOCTh AJA
ydaliuxcs [IpejCcTaBseT BHIIOJHEHHUe YepTexka. KpoMe Toro, Ha ero BBITIOJI-
HeHHe pacXxoAyeTcss MHOTO BPEMEHH.

IIpennaraeMoe BHUMaHWIO YUTATENSA MOCOOME CTABUT LEJIbI0 YCTPAHUTH
9TOT npobes ¢ IOMOIIbIO TOTOBBIX YEPTEXKEI.

Ha ypoxkax reoMeTpuu oueHb 4aCTO Ka’kJoe BHICKa3bIBaHHME U OTBET Ha
BOIIPOC AOJI2KHBI, KaK [IPAaBUJIO, COIPOBOXKAATLCA AeMOHCTpalueil yepre-
’Ka, IPUYEM 4YepTexX U JaHHble U3 yCJOBUSA 3aJayM HOJI)KHBI HAXOAUTHCA
Iepej rja3zaMH ydalllUXCA B mpolecce pelteHusa 3agadu. Korjga yuammecs
HArJIAHO BULAT YCJIOBHE, TO jierye pemaroT 3anauu. I1o aToit npuunne ynpaxk-
HEHUsA Ha TOTOBBIX YePTeXKaX OKas3bIBAIOT HEOLEHUMYIO IIOMOMLIb B YCBOEHUH U
3aKpeIJIeHNH HOBBIX NOHATHU U TeopeM, Aal0T BO3MOKHOCTb B TedeHUe MUHU-
MyMa BpeMeHH YCBOUTH U IOBTOPHUTh 3HAYMNTEJIbHO 60BN 00beM MaTepHaa,
TEeM CaMbIM Hapal{UBaTh TeMII paboTHl Ha YPOKax.

Kpome TOro, 3aTn ynpakHeHUA CIIOCOOCTBYIOT aKTHBHU3AallMH MBICIUTEIb-
HOU JeATeJIbHOCTH ydalluxcs, o0y4aloT YyMEHHUIO 'PAMOTHO pacCy’KAaTh,
HaxXOQUTh B HUX OOIIlee U feJIaTh pa3In4yUsa, CONIOCTaBJIATh U IPOTUBOIOCTAB-
JIATH, JeJlaTh MPaBUJIbHbIE BEIBOJHI.

B nmoco6uu Ha Bcex yepTe)kax paBHBIE YIJIbI U OTPE3KH OTMeYeHbl OJMHA-
KOBBIMU 3HAKaMU, IPAMBIe YIJIBI — KBaJPaTUKaMHU, 3TO JaeT BO3MOXXHOCTb
ydauiuMcA 3HAYUTEJbHO ObICTpee OPMEHTUPOBATHLCA B YCJIOBUAX 3aJayH.
BosabminHCTBO 3a/1a4 NpeJHa3HAUYEHBl B Ka4eCTBe YCTHBHIX yNPaXHEHHUH.
YuuTenp MOXKET IO CBOEMY YCMOTPEHHIO 3apaHee NOATOTOBUTH UX Ha KOCKe
HJIM IJIAKaTaxX U OTBOAMUTH Ha pemreHue 1o 10-15 MuHYT B HauaJie KaxXa0ro
ypoka. [TockosbKy 3aaum eCTh ¥ IOCJI0XKHee (OHHM PACIIONOXKeHbl, KaK Ipa-
BHJIO, B KOHIIE KaXJ0i TabJIUILI), TO YYUTENb MOXKET BIOpATh Te UJIM MHbIe
YIpaXHEeHUsA B 3aBUCHMOCTH OT YPOBHSA IMOATrOTOBJEHHOCTH KJacca.

IIpu BBEIMOJIHEHMM YIPa*XHEHWH NPOUCXOJUT aKTHUBHASA MBICJUTEJbHASA
JesATeJbHOCTh YYallUXCs, YTO B CBOIO oUepeAb NIPUBOAHUT K 3G PEeKTUBHOMY
HEIIPOU3BOJLHOMY 3aIIOMHHAHUIO ONPeJeJIeHUH, CBOMCTB U IPHU3HAKOB U3y-
yaeMbIx ¢uryp. OnpenesieHus, cCBOMCTBA U IPU3HAKU PacCMaTPUBaeMBbIX
¢buryp nepuoAuvecKH IOBTOPAIOTCA B IIpollecce BHINOJHEHUsS pa3HoobOpas-
HBIX YOPaXHEHUM, YTO IPUBOAUT B UTOre K IPOAYKTUBHOMY 3aIIOMUHAHMIO.
BoJibllioe 3HaYeHUe MMeeT U TO, YTO ydallueca ¢ OOJBLIIUM YIOBOJLCTBHEM
IpeANOYUTAIOT BHINOJHATE 3TH yOpPaXHEeHUs, YeM OTBe4YaTh Ha TeopeTudye-
CKHe BOIIPOCHI.

Hakone1, nmpejiaraemMbie yupaXXHeHUA OBICTPO rOTOBAT yJalMXCA K 3a-
MDOMHMHAHUIO U CAMOCTOATEIbHOMY PELIeHHUIO TAKUX 3344, JJId KOTOPBIX 3TH
YIpa)XKHEeHUH ABJIAIOTCA dJIeMEHTaMM.
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IIpennaraemas MeTOAMKA MPOBEAEHUSA YPOKOB C UCIOJb30BAHUEM YII-
pa’KHEeHU# Ha rOTOBBIX YepTe)KaX, HECOMHEHHO, CIIOCOOCTBYET IOBBLIIIEHUIO
TBOPYECKOH aKTHBHOCTH YYAIIIUXCSH, PA3BUTUIO JIOTHUYECKOr'0 MBILILJIEHUSA, AB-
asgetrca aGEeKTUBHBIM CPEICTBOM YCBOEHHSA U 3aKpEIJIEHUA TeOPEeTUYEeCKOI'0
MaTepuaJia.

ITocobue npexncraBiser coboii TPH KOMIJIEKTA YOPaKHEeHUH IIO reoMeT-
puH AJA ydamuxcea 7—9 KjaccoB, COCTaBJIEeHHBIX B Buae Tabaui. Bece 3aga-
HUS COOTBETCTBYIOT HbIHE EHMCTBYIOIIEH mporpaMMe 10 reoMeTpuHu (IJjIaHU-
metpuu). Ilocobue mMorkeT GBITH HCIIOJIB30BAHO YYUTEJNAMM, paboTaloiiuMu
no yue6HUKY JI.C. Aranacaua «I'eomeTpus, 7—11» u IpyruM KHUTraM.

B noco6uu 12 Tabaun ana 7 Kiaacca, 25 gaa 8 u 12 gaa 9 Kiaacca. B kax-
Jo¥ TabJyuue KOJMYeCTBO 3aja4 pa3danyHo. Kak npaBuio, OHM COCTaBJIeHE! B
opAAKe BO3pacTalmieid TPYAHOCTH, YTO AA€T BO3MOXXHOCTb YUYUTEJ IO IIPOBO-
IUTHb paboTy nuddepeHIInPOBaHHO.

K naubosiee TpyAHBIM 3aZiauaM NpUBeAeHbl NOAPOOHBIE PEIlIeHUs ¢ MOoAC-
HEHUSAMH, & K OCTAJbHBIM — YKa3aHMUA U OTBEThI, UTO JAaE€T BO3ZMOXKXHOCTbH
IPOBEPHUTH NPABUJILHOCTD pPelIeHHUd.

OrMeTuM, 4TO IpejJiaraeMble YIpaKHeHUs He CTABAT ILeJbI0 3aMEHUTh
CHCTeMY 3aJa4 U3 BhIIIEYKa3aHHbIX MOCOOUI, a ABIAIOTCA JUIUL HOIOJJHE-
HHUeM K Heill. OHM JaloT BO3MOXKHOCTh YUHTEII0 CIKOHOMHUTDH 3HAYUTEIbHYIO
YacTh BPEMEHU Ha M3YyYE€HHE COOTBETCTBYIOIIHUX TeM U CIOCOOCTBYIOT yCHJIe-
HHUIO IPAKTUYEeCKOM HAaIIPaBJE€HHOCTH NPENOoJAaBaHUA 'eOMETPHH.
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lNAanumerpus

1.Yrasl

Yriaom HaskIBaeTcd reomerpudeckas purypa (puc. 1), oopasoBanHas ABY-
MA Jy4aMH, HCXOAAMMUMY U3 OJHOU TOUKH.

Touxka O — BepuinHA yrJa, a ayuud OA u OB — CcTOpPOHEHI yrJja.

O6o3nauyenune: LAOB nau Zab.

Yroxa B 90° HassIiBaeTcsa npaAMbIM (puc. 2).

Yros, MeHBIINI IPAMOTO, Ha3LIBa€TCA OCTPHIM (puC. 3).

¥Yroa, 60apmuil OpAMOro, Ho MEHBINIUI pa3BepPHYTOro, Ha3bEIBaeTCA Ty-

nsIM (puc. 4).

Puc.1 Puc.2 Puc.3 Puc.4

B

JlBa yryja Ha3bpIBAIOTCA BEPTHKAJbHBIMH,
€eCJI CTOPOHEI OJTHOIO yIJia SBJIAIOTCS OPOJOJI-
’KeHUAMH CTOPOH Apyroro (puc. 5).

ZAOC u «/DOB; /BOC u LAOD — BepTH-
KaJIbHBbIE.

Bepruxaabasie yrasl pasasl: ZAOC = ZDOB Puc.5 c

u £LBOC = LAOD.
JIBa yria Ha3bIBAIOTCA CMEXHBIMH, €CJIH Yy
HUX OJHA CTOPOHAa obias, a ABe ApPYyrue co-
CTaBJAIOT NPAMYI0 JuEHO (puc. 6), LAOC un
£ZBOC — cMmexHbIE. B 0 A

Puc.6
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CymMma cMekHBIX yriIoB paBHa 180°.

BuccekTpucoi yriaa Ha3blBaeTcd Jyd, IIpPO-
XOOAMIUA MeKJAy CTOPOHAMU yrja U AeJAIIUHA ero
nonojsam (puc. 7).

BuccekTpuchl BePTHUKAJBHBIX YIJIOB COCTaB-
JAIOT IPOAOJIXKEHHUe APYT aApyra (puc. 8).
Puc.7 BuccekTpuChl CMEXHBIX yrJOoB B3aUMHO Hep-
NeHAUKYJIAPHE (puc. 9).

<\

Puc.8 Puc.9

IIpu nepeceyeHUN ABYX NPAMBIX a U b TpeTheii ¢ (cexkyuieir) obpasyerca 8
yrJoB (puc. 10):

COOTBETCTBEHHBIE YIJIBI: ¢

£1u £5,42u £6, L4 wn /8, Z3u LT; /

BHYTPE€HHHE HAKPECT JIeKalue: 1/2

Z4u £6, L3 u £5; 4/3

BHEIIHHE HAKPEeCT JIe:Kalue:

Lln L7, L2 n £8;

BHYTPEHHHE OXHOCTOPOHHHE:

a

/4w /5, /3u £6; 5/8
BHEIIHHEe OTHOCTOPOHHHE: 8 7
Z1u 48, Z2u /7.

Puc.10

2. MHOroyroAbHukK

D C
ABCDE — nAaTuyrojbHUK (puc. 11).
Touku A, B, C, D, E — BepUIUHEI
MHOroyroJwsHuKa; ZA, /B, £ZC, ZD,
/E— yrawn; AB, BC, CD u T. 1. — CTO-
possbl; orpe3aku AC, AD, BE, BD, CE —
W puaronanun; P = AB + BC + ... + EA —
A

E B IIepuMeTp MHOIOyroJIbHHUKA.

MHOroyroJibHUK Ha3bIBA€TCA BBINMYK-
asIM (puc. 11), ecau OH LEJIHUKOM
pacIoJIOXKeH II0 OJHY CTOPOHY OT Ka-

Puc. 11 JO¥ mpsAMO#, MPOXOAAINLeH Yepe3 ABe
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€ero cocegfHUe BepIIMHBLI. B IPOTMBHOM CJjyyae MHOIOYIrOJbHMK Ha3bIBaeTCA
HeBBINMYKJBIM (puc. 12).

CsoucTna:

1. Cymma BHYTPEHHUX YIJIOB IIPOM3BOJIBHOTO
n-yroabHukKa paBHa 180° - (n — 2).
2. CymMMa BHEUIHHX YTIJIOB BBIIYKJOIO
n-yrolbHUKAa, B3ATHIX 10 OAHOMY IPH KaKAO0H
BepIluHe, paBHa 360°.
3. B BHIDYKJIOM n-yroJibHMKe U3 KaXJOH
BepIIMHBI MOXXHO npoBecTHu (n — 3) AuaroHa-
Je#, KoTopble pa3OUBAIOT N-yroJbHUK Ha (n —
2) TpeyroJibHHUKOB.
4. B BRIOYKJOM n-yroJbHUKE 4HUCJI0 AUAr0- Puc.12

1
HaJieif paBHO 3 n(n — 3).

3.T1pasuAbHbIE MHOTOYTOABHHUKH

BrinyKJbiii MHOTOYTOJIBHHK, Y KOTOPOI'0 PaBHAEI BCE YIJIbl U CTOPOHBI, HA-
3bIBAETCA MPABUJIBHBIM.

CsoiicTBa:
180°(n-2)

1. Kaxxaplil yroy npaBUJIBHOIO N-yroJbHUKA PaBeH o, = -

2. OK0JI10 IPaBUJILHOTO N-YroJIbHUKA MOXKHO OIUCATh OKPYXKHOCTh, U IPH-
TOM TOJILKO OIHY.

3. B 0paBUJBHBIA N-yroJbHUK MOXXHO BIIMCATL OKPYXXHOCTb, U IPUTOM
TOJIBKO OZHY.

4. OKpY>XHOCThb, BIHCAHHAA B MPAaBUJbHBIN 71-YyTOJbHUK, KacaeTcsa BCeX
CTOPOH N-yroJbHUKA B UX CepeAHHaX.

5. IlleHTP OKPY’KHOCTH, OIMCAHHON OKOJIO MPaBUJAbHOIO N-yroJbHUKA,
COBNAZIAET C LIEHTPOM OKPY>KHOCTH, BIMCAHHOH! B TOT K€ N-yroJIbHUK.

6. IlnuHa CTOPOHBI IPABUJIBLHOIO N-YroJbHUKA, BOIMCAHHOTO B OKPYXK-

. 180°
HOCTb paauyca R, paBHa a = 2R sin .
n
7. InuHa CTOPOHBl OPAaBUJBHOIO N-yroJibHUKA, ONUCAHHOIO OKOJIO
180°

OKPY2KHOCTH pajsuyca r, paBHa a = 2r tg ant

4. TpeyroAbHUK

TpeyroabBMKOM Ha3biBaeTCsA reomeTrpuueckas (GUrypa, COCTOAINAA U3
TPeX TOYEK, He JIeXKAIUX Ha OJHOM IPAMOI, U TPeX OTPe3KOB, IOCJe0Ba-
TEeJbHO COeAUHSAIOMNX ITH TOUKH.
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C
/\
A c

Puc.13

B
C b A

Puc.14

C
b
a
B ¢ A

Puc.15

/N

Puc.17

CBoiicTBa paBH

Touxku A, B, C — Bepmunsl AABC.

Otpesku AB, BC u AC — cTopoHBI, /A,
4B u ZC — yrasl.

CTopoHBI TPeyroJbHUKA 4acTO 0003Ha4a-
0T MaabsIMu OykBamu (puc. 13):

AB=c¢, BC=a, AC=b.

P=a+ b+ c— nepumerp TpeyroJbHHKA.

TpeyrolbHUK, Y KOTOPOro BC€ YIJbl OCT-
pble, Ha3bIBA€TCA OCTPOYroJbHBIM (puc. 13).

TpeyrojbHUK, y KOTOPOrO yroJ NpsaMoi,
Ha3bIBaeTCcA NPAMOYroabHbIM (puc. 14).

CropoHbl, o0pa3ywuiue NpaMou yroa,
Ha3bIBalOTCA KaTteramu (a u b), a cTopoHa,
Jexkalad NpoOTUB NPAMOro yrjia, — TrH-
NMOTEeHy30H (¢).

TpeyroJbHUK C TYNIBIM YIJIOM Ha3bIBaeTCA
TYynoyroJbsHbIM (puc. 15).

TpeyrosbHUK, Yy KOTOPOTO JBe CTOPOHbI PaB-
Hbl, Ha3bIBaeTcsa paBHOOeapeHHBIM (puc. 16).

Puc.16

PaBHbIe CTOPOHBI Ha3bIBAIOTCA O0KOBBIMH,
a TpeThA CTOPOHA — OCHOBAHHEM pPAaBHO-
OeIpeHHOr0 TPeyTroJbHUKA.

TpeyroJbHUK, Yy KOTOPOTO BCe CTOPOHBI PaB-
HbI, HA3bIBAETCA PABHOCTOPOHHMM (puc. 17).

KaxXablii yroJ paBHOCTOPOHHEro Tpey-
roJibHMKa paseH 60°.

00eIpeHHOro TPeyroJbHUKA:

1. Yrubl IpH OCHOBAaHHUU PaBHEI.
2. BuccekTpuca, npoBeJeHHas K OCHOBaHUIO, ABJAETCA OJHOBPEMEHHO

MeIUaHOH U BLICOTOM.

3. Bricora, IpoBeO€HHaA K OCHOBaAaHHIO, ABJAETCA OJHOBPEMEHHO MeJHa-

HOH ¥ OMCCEeKTPHCOM.
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4. MenguaHa, IpoBejieHHaA K OCHOBaHUIO, C

ABJIIeTCA OJHOBPEMEHHO BBICOTOH M Ouc-
CEKTPHCOM.

BHemrEMM yrjiom TpeyrojJbHMKa Ha3bl-

BaeTCA YroJj, CMEXHBII ¢ KaKUM-HUOYAb
YIJIOM 3TOTO TPeyroJibHuKa (puc. 18).

ZCBD — BHeNIHHH YI'OJI TPEYTroJbHHUKA. A B D
BuemmHui# yroa TpeyrojbHMKa paBeH

CyMMe JIBYX YIJIOB TpeyroJbHUKA, He CMEeX-
HbIX ¢ HUM (puc. 18): ZCBD = LA + ZC. C

OTpe3oK, COEAUHAIOIIUN cepeUHbl BYX

CTOPOH, Ha3bIBaeTCA CpeaHeH JUHHUEH Tpe-
yrosqbHuKa (puc. 19). D E

Puc.19

5.lMpu3Haku paBeHCTBa TPEYrOALHUKOB

I npusHak (npusnakx pasencmaea no 08ym CMOPOHAM U YzrYy MeH oy

HuMmu )

Ecian aBe CTOPOHBI H YyroJ MemxKAy C C,

HMMHM OJHOTO TPEyroJbHHUKAa COOTBET-
CTBEHHO paBHBI JBYM CTOPOHAM U YIJIy

MeKy HUMH JPYroro TpeyrojbHUKa, TO

TaK¥e TpeyroJbHUKH paBHHI (puc. 20). A ' B A, ' B,
AB=AB,,AC=A,C,, LA = LA,. Puc.20
II npusnak (npusnax pasencmea no CMOpPOHe U NPUREHAUWUM K Hell Y2-

aam)

Ecau cTopoHa M JBa NMPUJIEKANIHX C C,

yrja oAHOTO TPeyroJbHHKa COOTBET-
CTBEHHO pPaBHEI CTOPOHE U JABYM IIpuJe-

JKallUM K He# yrjiaM Apyroro TpeyroJb-

(puc. 21).

HUKa, TO TaKHUe TPEYTOJbHUKHU PaBHBI A r B A, '
Puc.21

=

AB =A].Bl’ A= LAI, /B = /B 1°
III npusHak (npusnakx pagencmea no mpem CmMopoHaMm )
Ecaiu TpH CTOPOHEI OJJHOTO TPEYTOJIb- c

HUKAa COOTBETCTBEHHO PaBHBI TpeM
CTOpPOHAM JPYTIoro TpeyrojbHUKa, TO
TaKHe TPeyroJbHUKHU paBHEI (puc. 22).

AB=AB,,BC=B,C;,AC=AC;. 4 B A B,
Puc.22
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6. HepaBeHcTBa TpeyroAbHMKa

Kaxknasa cTopoHa TpeyrojbHUKa MeHbIIIe CYMMBI ABYX APYTUX CTOPOH:
a<b+ec,b<a+c,c<a-+b.

7.OnpeAe/\eHue BHAQ TPEYroAbHHUKa MO €ro CropoHam

IIycts ¢ — HauboJiblIasas CTOPOHA, TOTAA:

a) ecam ¢2 < a2 + b2, To TPEYroJLHUK OCTPOYTOJILHBII;
0) ecant ¢2 > a2 + b2, To TPEYrOJLHUK TYNOYTOJbHBIH;
B) ecant ¢2 = a2 + b2, TO TPEYroJbHUK IIPAMOYTOJLHBIHA.

8. [psimoyroAbHbie TpeyroAbHMKHM (HeKOTOpble CBOWCTBA)

1) Cymma ocTprix yriioB paBHa 90° (puc. 23). B
LA + 4B = 90°.
2) Karer, nexxamuii npotus yrya B 30°, pa-
BeH II0JIOBUHe TUNIOTEHY3EI (puc. 24).
_1
a= 2 c. c M
3) Eciin KaTeT paBeH IOJIOBUHE TMIOTEHY3HI, Puc.23

TO YTOJI, JeXKalliuil IPOTUB 3TOT0 KaTeTa, paBeH
30° (puc. 24).

30°

b
Puc.24

9.Mpu3HaKKU paBeHCTBa NPAMOYTrOAbHbIX TPEYrOAbLHUKOB

1. Ecau KaTeTsl 0JHOr0O IPAMOYI'0JIb-

B B
HOT'O TPEYTOJbHUKA COOTBETCTBEHHO !
paBHEI KaTeTaM Jpyroro, To Takue
TPEeyroJIbHUKU paBHEI (puc. 25).
AC=A,C,, BC = B,C,. . ;
1“1 1L1 5 C . A C, 4,
2. Ecam kateT ¥ npuieKammu K
Puc.25

HeMY OCTPBIH YroJ1 O{HOTO IPAMOYT0JIb-
HOro TPeyroJbHUKAa COOTBETCTBEHHO
paBHBI KaTeTy U IpUJIeKaleMy K HeMy B B,
yrJy APyroro, To Takue TPEyroJbHUKHU

paBHBEI (puc. 26).

AC =A1C1, AA = AAI-
3. Ecaiy runoreny3a M OCTPBIH yroJ C i A C A,
OJHOT'0 NPAMOYTOJIBHOTO TPEYTOJbHHUKA Puc. 26
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COOTBETCTBEHHO paBHbI TMIIOTEHY3€ U B B,
OCTpPOMY yIJy Apyroro, To Takue Tpe-
YroJbHUKHY paBHBI (puc. 27).

AB =AlB 1 A= AAI.

4. Ecin runoTeHy3a M KaTeT OJHOTr0 C A C Ay
OPAMOYTOJIBHOTO TPEYroJbHUKA COOT- Puc. 27
BETCTBEHHO PaBHBI T'MNOTEHY3€ U Ka- B B,

TeTy APYroro, To Takue TPeyroJbHUKHU
paBHHI (puc. 28).
AB =AlBl’ AC =AICI’
C m A Cl L Al
Puc.28

10.YeTbipe 3ameyaTeAbHble TOYKU TPEYrOAbHMKA

C KaKIbIM TPEYroJbHUKOM CBA3aHEI 4 TOUKH:

1) Touka DepeceueHNA MeIUAaH;

2) Touka mepeceyeHUsA 6MCCEeKTPHUC;

3) Touka nepece4YeHUs BRICOT (MJIM MX IMPOJAOJIKEHHUIN);

4) ToyKa nepeceYeHNA CepeUHHbIX NePIeHAUKYJAPOB K CTOPOHAM.

OTH YeThIpe TOYKH HA3hIBAIOTCA 3aMeYaTeIbHBIMH TOYKAMH TPEYTOJbLHHKA.

BricoToi TpeyroJlbHMKa Ha3kIBaeTCA AJUHA NepHeHANKYJIApa, ONyIleH-
HOTO M3 JI000# ero BepIINHEI Ha MIPOTHBOJIEKAIIYIO CTOPOHY MJIU €€ IIPOJKOJI-
JKeHue.

B mynoyzoavnom mpeyzoavHuke (puc. 29) aABe BBICOTHI HaAaloT Ha IPO-
JOJI>KeHUe CTOPOH M JIeKaT BHe TPeYyroJibHUKA, a TpeThA BHYTPH.

B ocmpoyzoavnom mpeyzoavruxe (puc. 30) Bce TpU BEICOTEI JIeKaT BHYT-
DM TpPEyroJIbHUKA.

B npamoyzonvHom mpeyzonvrhuke KaTeThl OJHOBPEMEHHO CJYKAT U BBICO-
Tamu (puc. 31).

AN

H  Ppye.29 Pnc. 30 Pne. 31

Tpu BBICOTHI TPEYroJIbHMKa Bcerja ImepeceKarwTcA B OAHOM TOUKe, Ha3bl-
BaeMoil OpTOUEeHTPOM. B TymoyrojbHOM TPEeyroJbHHUKE OPTOLEHTD JICHKHUT
BHE TPEYyrojibHUKa. B IpAMOYyroJbHOM TpeyrojJbHHKE OH COBIIaJaeT C Bep-
OINHOM IpAMOTrO yrJja.

MeauaBnoi TpeyroJibHUKA HA3hIBA€TCA OTPE30K, COEANHAIOLININ BEPIIUHY
TPEeYroJIbHUKA C CepeAUHOM NPOTHBOIOJOXKHOM CTOPOHEI.
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Z . ; n §
7 A

Puc.32

A

Puc.33

Tpu MeAnaHBI TPEYTOJIbHUKA IepeceKalnTcs
B OJJHOM TOUKe, KOTOpad ABJAETCA EHTPOM TH-
¥eCTH TPeyroJibHHKa (puc. 32).

Jra TouKa AeJUT KaKAYyI0 MeAuaHy B OTHOIIe-
HHUH 2 : 1 (cuuTafA OT COOTBETCTBYIOIIEH BEPIIIUHBI).

BuccekTpuco# TpeyroJbHMKa Ha3blBaeTcH
OTPe30K OMCCEKTPHUCHI yIJia OT BEPIINHEI A0 He-
pecedyeHUA ¢ IPOTHUBOJIeXKAlLlell CTOPOHOM.

Tpu 6McceKTpHCHl TPEYroJbHUKA IepeceKa-
IOTCA B OJJHOW TOYKe, KOTOpas ABJAETCA WEHT-
pOM BIHCAHHOro Kpyra (puc. 33).

Tpu nepneHANKYJAApPa K CTOPOHAM TPEYTroJib-
HHKa, IpOBeIeHHEIEe Yepe3 UX cepeauHnl (puc. 34,
35, 36), mepecekalTca B OJJHOM TOYKEe, KOTOpaA
ABJIAETCA NEHTPOM ONMCAHHOH OKPY’KHOCTH.

B TynoyrosbHOM TpeyrojbHuKe (puc. 34) ara
TOYKAa JIE}KUT BHE TPEYTOJbHUKA, B OCTPOYTIOJIb-
HOM (puc. 35) — BHYTPH, B IPDAMOYTOJILHOM —
Ha cepegHHE I'UIIOTEHY3hbl.

OpTOLeHTD, IIEHTD TAMXECTH, IIEHTP BIUCAHHONW U OMHUCAHHOW OKPYXKHO-
CTei COBIAZAIOT APYT C APYIOM TOJILKO B PABHOCTOPOHHEM TDPEeyroJbHUKE.

Puc.35 Puc.36

11.Mpon3BOAbHbBIA TPEYrOAbHHK

1) CBoiicTBO 6McceKkTpHCHI (puc. 37) BHYT-

PEHHEro yrJja TpeyrojbHUKa:

a

b

2) [lnuHa OMCCEeKTPHCHI:

l.= \/ab—albl >

l

_ \/ab(a+b+c)(a+b—c) A b, a, B

c

' Puec. 37
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3) AnuBa MeaUaHBI:
m, = %,lz(a%bz)—c2 X

4) lamHa BHICOTHI:

2
ke = ~p(p-a)p-b)p-0),
rae a, b, ¢ — CTOPOHEBI TPEYroJIbHUKA,

1
p= E(a + b + ¢) — nonynepumerp,

h. — BBICOTa, IpPOBElEeHHAA K CTOPOHE C.
5) 3aBMCUMOCTH MeXAY CTOPOHAMH H BHICOTAMM:
1 1 1
hy:hy:h,=—:—-:—,
a b ¢
6) 3aBHCHMOCTD MeXky BEICOTAMH U PAAUYCOM BIIMCAHHOH OKPYKHOCTH:
1 1 1 1

h, h, h, 1’

a c

12.Teopema Yesbi

Hna Toro uto6wl npsameie BE, AD u CF
(puc. 38) nepecekajsuch B OAHOII TOUKe,
Heo0XOAUMO U JOCTATOYHO, YTOOLI BLIIOJI-
HAJIOCH PaBEeHCTBO D E

Puc.38

13. Teopema MeHenas

Ecnu Ha croponax BC, AB u nmpopmoJsxe- B
Huu ctopoHbl AC AABC 3a Touky C oTMme-
4YeHbl COOTBETCTBEHHO TOYKHU A, C; u B;,
Jiexkallie Ha OAHOUN IIpAMOIi, TO

AC, BA, CB _ . Gy 4
. . =1, 1
C,B AC BA B,

A C
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14.Teopema cunycos

Bo BCAKOM TpeyrojabHHKE CTOPOHBI OTHOCATCSA KaK CHHYCHI IIPOTHUBO-
JIeXKAIlUX YTJIOB:

b
- 2= % _9p
sina  sinf3  siny

rae R — paauyc OKpYyKHOCTH, OMMCAHHOM OKOJIO TPEYTOJbHUKA.

15.Teopema KoCUHyCOB

KsanpaT ofHO# M3 CTODOH TpeyroJibHUKa paBeH CyMMe KBaIpaToB ABYX
APYTUX ero CTOPOH MMHYC YABOEHHOEe NPOM3BeJeHHNe 3TUX CTOPOH HA KOCH-
HyC yrJjia MeXAy HUMH:

a?=b2+ c2 - 2bc cos a,
b2 = c2+ a2 — 2ca cos B,
c2=a?+ b2 - 2abcosy.

16.T1AoWwaAb TpeyroAbHuKa

1
1) S = Eaha;

2)S = %ab sin v;

3) S = p(p-a)(p-b)p-c) (dopmyna lepona);

4)S=pr,r,uep=—;—(a+b+c);

5) 5= 2%,
4R
2 . .
6) S = a sm'BsmC .
2sin A

17.PaBHOCTOPOHHWI (NPaBUAbHDBIN) TPEYrOAbHUK (puc. 40)

2
s=2 ‘/5;a=R\/§=2r\/§;

a av3




Pazaen I. Kpatkue Teopernueckme caeaerns o 15

18.T1oA0DOHbIE TPEYTOABHUKH

JIBa TpeyroJIbHMKA Ha3bIBAIOTCA MOZ00- C C
HBIMH, €CJIM X YIJbl COOTBETCTBEHHO !
PaBHBI U CTOPOHBI OHOTO TPEYTOJBLHHU-

Ka NpOIOPIMOHAJNBHEI CXOACTBEHHBIM
cTopoHaMm aApyroro (puc. 41). A B A, B

ABuA,B,,BC u B,C;,ACnA,C,— !

CXOZACTBEHHbIE CTOPOHHI. Puc. 41

W3 nono6ua TpeyroJbHUKOB CIeyeT:
LA =LA, LB= /B,, LC= LC,.
AB  BC CA
AB, BC CA,
rae k — KoapdunueHT mogobus.
O6osnauenue: AABC ~ AA,B,C,.

Eciu nBa TpeyroJisHHKa MoJ00HEI, TO OTHOIIIEHHE HX MJIomageil paBHo k2,
T. €. Syapc ¢ Saapc, = k2.

=k,

19. NMpu3Hakn NOAOOHA TPEYroAbHUKOB

I npu3Bak: ecJu gBa yrjia oOgfHOTO C
TPEyroJIbHUKAa COOTBETCTBEHHO PaBHBI ¢
ABYM yrjam Jpyroro, To Takmue Tpe-
YroJILHUKHY MoAo0HE! (puc. 42).
LA =A1, ZB = Bl'
A B A, B,
II npuM3BHaK: eCJIX IBe CTOPOHELI OZJHOTO
TPEYroJbHUKA MPONOPIMOHATBLHEI JBYM Puc.42
CTOpPOHaM JAPYroro M yrJbl, 3aKJIO-
YeHHbIe MEXAY HUMH, PaBHBI, TO TaKHe C C
TPEeyroJiLHUKH nono0HE! (puc. 43). 1
LA = LA, /\
AB  AC
AB, AC A B 4, B,

II1 npu3Hax:ecau TPH CTOPOHHI OJ- Puc.43

HOr0O TPeyroJibHUKAa IPOHOPIUOHATbHEI c
TPEM CTOPOHAM APYroro, TO TaKue Tpe-

¢,
YTOJBLHUKHY NOJOOHEI (puc. 44).
AB _ BC  AC
AlBl BlCl Alcl A B Al B]
Puc.44
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IInomaan mogoGHBIX (pUryp (B YACTHOCTH, MHOTOYTOJbHHUKOB) IPOIOPIHO-
HaJIbHBI KBaJipaTaM UX CXOACTBEHHLIX CTOPOH.
B yacTHOCTH, IMJIOMIaAH KPYroB OTHOCSATCS KaK KBaApaThl paguycoB (M

I1aMeTpPOB).

(

d
r
a
Puc.47
D a
d, d
b ha O (p
a/
A E B

20. YerbipexyroabHUK

1. Ilpon3BoabHBIA BHINYKAbIH (d; U
d, — AMaroOHaJM, @ — YT'OJ MeXJy HUMH)
(puc. 45).

1
S = EdldQ sin o.

2. Bniucauusii (puc. 46).
a+y=p+86=180°.
B n11060M BIMCAaHHOM YeThIPEXYTOJIbHU-

K€ CyMMa IIPOTHUBOIIOJIOKHBIX YIJIOB paBHA
180°. Bepuo u obpaTHOe.

ac + bd = dd,
(Treopema IlTonemes).
S=\(p-a)p-b)p-c)p-d),

mep=é(a+b+c+d).

3. OnmucaHHBIN.

B nr060M omuMcaHHOM YeTHIPEXYIOJIb-
HUKE CYMMBI IPOTUBOIOJIOMKHBIX CTOPOH
paBHBbI (puc. 47).

at+tc=b+d, S=p-r.

21.Maparrerorpamm

ITapajuieiorpaMMOM Ha3bIBAETCSA YEThIPEX-
YTOJILHUK, Y KOTOPOT'O IIPOTHBOIOJIOMKHBIE
CTOPOHBI MOTIAPHO MapaJliebHbI (puc. 48).

AB| DC, AD|| BC

(a u b — cMeXHBIE CTOPOHBI; 0. — YIroJ
MesK1y HUMH; h, — BbICOTa, NPOBeJeHHasA
K CTODOHE a).

2
d? + d; = 2(a? + b2) — 3aBUCHMOCTH
MeXJy CTOPOHAMM M QUATOHAJISAMHU;

1
S=a'ha=absina=§d1d251n(p—

Imjomiaab napaJsjjnejgorpamma.
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HexoTopsie cBOHCTBA:

1. B nmapansienorpaMMe IpOTHBOIOJIOKHBIE CTOPOHBI U YIJIbI paBHBI (AB =
= DC; AD = BC; LA = £LC; 4B = £D).
2. [luaroHanu napaJijiejiorpaMMa B TOUKe IepeceueHus AeNATCA II0NoJIaM
(AO = OC; BO = OD).
3. CymmMma yrJioB, IpUJIeKalluX K OJHOMH CTO- N
poHe, paBHa 180° (LA + ZB=180°ur. n.).
4. Inaronanasb napaJjjiejorpaMMa A€JIUT €ro
Ha JBa paBHbIX TpeyrojasHuka (AADC = AABC,
AABD = ABCD).
5. BuccekTpuca yria mapaJjjejorpamma oOT-
CeKaeT OT Hero paBHOOeApEHHBIN TpPeyroJbHUK Puc.49
(puc. 49).

IIpusnaku napannegorpamma (puc. 48)

1. Ecau B yeThIpEXyTroJIbHUKeE IBE CTOPOHEI PABHBI U NapaJiieibHul (AB =
= DC, AB | CD), To TaKoit YeThLIPeXyroJbHUK — NapajlieJorpaMM.

2. Ecnu B 4yeThIpeXyroJbHUKe IPOTUBONOJIOM HbIE CTOPOHEI IONAapHO paB-
Hbl (AB = DC, AD = DC), TO TaKO# 4YeThIPEXYTOJIbHUK — NapajjieJIorpaMM.

3. Eciin B 4eThIpEeXyroJibHUKE OIPOTHUBONOJIOKHBIE YIJIbl IONAPHO PaBHBI
(LA = £LC; £B = £D), To TaKoil 4YeThIPEXYTOJbHUK — MapaJljieIorpaMM.

4. Ecnu B yeThIpeXyroJIbHUKE AUATOHAJM IIepeceKaloTcs U B TOUKe Ilepece-
YeHUdA AeJIATCA IION0JIaM, TO TAKOH YeTHIPEXYTrOJbHUK — MapaJilIeIorPaMM.

22. Tpaneums

a u b — ocHoBaHuA; h — BbIcOTa; di U D b C
d, — AMAroHaJM; @ — YyroJ MeKAy HUMH d
(puc. 50).

Tpaneuueit Ha3bIBa€TCA YETHIPEXYTOJIb- — ¢
HUK, ¥ KOTOPOTO [iIB€ CTOPOHHI ITapaJjeb-
HBI, a JIBe He napaJljeJbHBbI. h

AB || DC, AB u DC — ocHOBaHHA TpaIle- d,
nuu, AD u BC — 60KOBBIe CTOPOHHI. il

Orpesok [, coeqguHAO Ui cepequabl A E a B
60K(3Bb1X CTOPOH, Ha3bIBaeTCs CpeaHeH JIu- Puc. 50
HUeH Tpamemuu.

1
l= E(a + b) — nnuHaA cpeAHell JIMHUM TPalellu.

2ab
+b°
A+ 2D =180°; ZB + £C = 180°.

mllalb, m=

1 1
S=1l‘h= -2—(a +b)-h= Edl * dy sin ¢ — naomaab Tpameyuu.
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D b C 1. PaBHODeApeHHas Tpaneuus

d Ecnn y Tpanenuu 60KOBBIE CTOPOHBI
PaBHEI, TO TaKaA Tpalelnusa Ha3bIBaeTcs
paBHOOeapenHOM (puc. 51).

AD = BC.
B paBHOOepeHHO# Tpamemuu yrJbl

NP OCHOBAHMAX paBHbI (LA = £B; LC =
A E a B = /D) u nuaronanu paBHbl (AC = BD).

Puec.51 AE = % (a - b).

D b ¢ Ecaun AC L BD, 10 S = h2.

N AB + CD = 2AD (puc. 52).

r h = 2r, r — paaguyc BIHUCAHHOH

r OKPYJKHOCTH; h = \/LE .

O h R — paauyc onucaHHON OKPYXHOCTH.

Touka O — LEHTpP OKPYXHOCTH,

" ONMHCAHHOM OKOJIO JIIO60Or0 TpeyroJbHH-
/ Ka, BEpPIIMHBI KOTOPOI'0 COBIAZAIOT C

[ 1 BepIIMHAMHM Tpanenuu (puc. 53).

Puc.52 2.lpamoyroAbHas Tpaneuus

Ecau B Tpaneniuu OJMH U3 YIJIOB OpA-
MOIf, TO TaKadA Tpamnelus Has3blBaeTcd

A
NpAMOYroJbHOM (puc. 54).
ZD = /ZC = 90°,
BE = CD = h (BbIcOTa Tpameuumn).
0 AE =a-b.

23.NpsAMoOYroAbHHNK

IIpamMoyrolbHMKOM Ha3bIBaeTcd IIa-
paJjjieJorpaMM, y KOTOPOTO BCe YTJIbI

Puc.53 npaMeble (puc. 55).
C b B
| C B
h h , d
d ¢
[ ]

Puc.54 Puc.55



Pazaen I. Kpatkue TeopeTndeckne cseaerms o» 19

IIpsaMoyroasHuK 06J1ajaeT BCeMH CBOMicTBaMu napaJjuiejorpaMmma. Kpome
TOro, Y NPpAMOYTOJIbHUKA JUATOHAJIM PaBHBI.
CTOpOHBI IPAMOYTOJbHUKA OJJTHOBPEMEHHO ABJIAIOTCA U BbICOTAMU.

d2 = a2 + b2,

S=ab= %d2sin(p.

24.Pom0O
D a C

PomOGom Ha3bIBaeTCs napaJjijiejorpaMm, d
Y KOTOPOT'O BCEe CTOPOHEI PaBHHEI (puc. 56). !

Tak Kak poM0 ABJIAeTCA MapaJjjeso-
rpaMMOM, TO OH 00JIafjlaeT BCEMH ero CBOM- a h, a
CTBaMH. A dy

Kpome Toro, duazonanu pomba e3aunm- a”
HO nepnenHOUKYAAPHbL U A8adlomca Ouc- A 2 B
ceKmpucamu €20 Y2a08.

Puc. 56
AC 1 BD.
AC — obuccexkrtpuca yriaoB A u C; BD — 6uccektpuca yrjaos B u D.
d? + di = 4a2.

1
S=a-h,=a?sina = Edl * dy — moniajas pomba.

25.Ksaapar

R

KBanpaTom Ha3bwIBaeTcAa NPAMOYTOJbHHUK,
Y KOTOpPOTO BCe CTOPOHBI PaBHEI (pHuc. 57). d

Mo:xHO cKasaTh, YTO KBaJipaT — 3TO POMO C
OPAMBIM YTJIOM.

KBaapar o6safgaeT BceMu ¢BOMICTBAMH IPAMO-
yroJIbHUKa U pomba.

OcHOBHBIE CBOMCTBA a
1. ¥ kBaapara Bce YIJIbI NIPAMEIE. Puc.57
2. ¥V kBajapaTa AuaroHajJd paBHBI, B3BAMMHO
NEepHEeHAUKYIAPHbBI U ABJIAIOTCA OMCCEKTPHUCAMH
€ro yrJioB.

26. OKpYy)XHOCTb

OKpyXHOCTBIO Ha3EIBACTCA IreOMeTPHUUYECKOe MECTO TOYeK ILJIOCKOCTH,
paBHOYJAJIEHHBIX OT OAHOH ee TOUKH (1eHTpa) (puc. 58).

OTpe3ok, COeAUHAIOINUN LIEHTP OKPYKHOCTH ¢ TOYKON HA OKPYIKHOCTH,
Ha3bIBaeTCA PagUyCOM.
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B Obosnavenue: r unu R.
E Ha pucyuke OC = OE = OD = R.

YacTb oKpykHOCTH (Hanpumep, CmD) Ha3bl-
BaeTCs XyTOM.

OTpe3ok, COeAUHAKIINN JBe TOUKHA OKPYK-
HOCTH, Ha3bIBAETCA XOPHAOH, a XOp/a, IIPOXOAs-
1mad yepes LEHTDP, — AMAMETPOM.

AB, BC, CD u CE — xopabl OKPYXHOCTH.
CE — HauboJsibniasa U3 XopA — AHAMETD.

m Obosnavenue: d unu D.

D = 2R.

YacTp IJIOCKOCTH, OTPAHUYEHHAA OKPYIyKHO-
CThbIO, Ha3bIBAETCA KPYTOM.
YacTy Kpyra, orpanuueHHasa ayroi (CmD) u craruBamwineit ee xopaou
(CD), Ha3dpIBaeTCA CerMeHTOM.
YacTs Kpyra, orpaHNYeHHasA AByMsA pafilycaMU M AYTroil, Ha3bIBA€TCS CeK-
TOPOM.
¥Yrosa, o6pa3oBaHHBIA ABYMsA pajguycaMH, Ha3blBaeTCs HEHTPAJbHBIM
(£COD Ha puc. 58).
¥Yroj, y KOTOPOTO BepIINHA JIEXKHUT Ha OKPYKHOCTH, a CTOPOHBI ABJIAIOTCA
XOpAaMH, Ha3bIBaeTCA BIUCAHHBIM (Hanpumep, LABC).

Puc.58

27.CBONMCTBA KacaTeAbHbIX K OKPYXXHOCTH

A Yron, o6pasoBaHHBIN ABYyMA KacaTellb-
Y, HpiMHU (CA u CB), ucxoaAuiuMy U3 OJHOM
TOUKH, Ha3dbiBaeTca onucanssim (LACB
Ha puc. 59).
C 1. Paguyc, npoBeJeHHBIM B TOUKY Kaca-
HUSA, IepPNeHINKYJIAPEeH KacaTeJIbHOM.
2. JIBe KacaTeJbHbIe, IPOBEeJIEHHBIE K

) OKPYXKHOCTH M3 OJHON TOYKH, PABHBI, U
B IIEHTP OKPY>KHOCTH JIEXKUT Ha OHUCceKTpuce
Puc. 59 yrjia MeXJIy HUMU.

28. OKpY>XHOCTb M TPEYroAbHHMK

1. OKoJ10 BCAKOro TpeyrojJbHHKa MOXXHO OIH-
caTh OKPY>KHOCTb; LIEHTPOM OKPYKHOCTH ABJIAETCA
TOYKA IepeceyeHus NepIeHAUKYJIAPOB, IIPOBeAeH-
HBIX K CTOPOHaM 4epe3 Ux cepeaunsl (puc. 60).

2. Bo BCAKUH TPeyroJbHUK MOX>XHO BIUCATH
OKPY>XHOCTb; IIEHTPOM OKDPY>KHOCTM ABJIAETCA
TOUYKa IepecedeHus 6uccekrpuc (puc. 61).
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29. OKpY>XHOCTb M 4€eTbIPEXYroAbHUK

1. Ona Toro 4To6nl OKOJIO YEeThIpEX-
YroJbHHKA MOJHO OBIJIO ONMCATH
OKDYKHOCTb, HEOOXOAUMO H JOCTATOY-
HO, YTOOBI CYyMMa IIPOTHBOMOJIOMHBIX
yryoB Obl1a paBHa 180° (puc. 62).

o+ B =180°.

2. Insa Toro 4To6b! B YETHIPEXYTOJIb-
HUK MOXXHO OBIJIO BHUCATH OKPYK-
HOCTb, HEOOXOAUMO M ZOCTATOYHO, UTO-
6B CYMMBbI IPOTHBONOJIOMKHBIX CTOPOH
Ob1l1M paBHEI (puc. 63).

at+c=b+d.

30. YrAbt U OKpPY>XHOCTb

IlearpanbHBIH Yyroa usmepserca Ay-
roii, Ha KOTOPYIO OH onupaeTcs (puc. 64).
LAOB = UAmB.

Bnucasnsli yroa uaMepseTcs MoJIO-

BHHOM AyTH, Ha KOTOPYIO OH OMHPAaeTCA
(puc. 65).

ZABC = % uAmC.

Puc.64
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YTroJ1 MeKay XOpIoi M KacaTeJIbHOM H3Me-
psAeTcs MOJIOBUHOM AYrH, 3aKJIIOUeHHON BHYT-

B
pu Hero (puc. 66).
1
ZABC = —uBmC.
2
°0 Y ¥Yros Mexkay ABYyMs KacaTeJbHBIMM H3Me-
pAeTcs MOJypa3HOCTbIO AYT (puc. 67).
1
m LABC = E(uAmC - UAnRC).

A

Puc.65 ¥Yroa Mexay ABYMSA XOpAaMM H3MepsAeTcA
NOoJIYyCYMMO# Ayr, HA KOTODHIE OH oNUpaeTcs
(puc. 68).

LZAEC = %(uAmC + uBnD).

Yroa Mexay CeKyIIMMH U3MepAeTcs HoJy-
Pa3HOCTRIO AYT MeXxXAy HuMH (puc. 69).

1
LABC = —2—(uAmC — UEnD).
¥Yros Mexay KacaTeJbHOM M CeKylleH H3-

MepsAeTCA MOoJYPa3HOCThI0 OTCEKaeMbIX UMU
IyT, IpHUJeKaINX K KacaTeabHo# (puc. 70).

ZABC = -;—(uAmC - uwCnD).
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31.MeTrpuyeckne COOTHOWEHUS B OKPY>KHOCTH

Ecau xopast AB u CD nepecekalwTca B
TO4YKe E, TO Npou3BeeHHe OTPE3KOB OJHOM
XOpabl PABHO NMPOHU3BEACHHIO OTPE3KOB JpYy-
rou (puc. 71).

AE -EB=CE-ED.
Ecau u3 Touku B K OKpPYKHOCTH IIpOBejie-
HHI ABe cekyuiue BDA n BEC, To

DB:AB = EB: CB (puc. 72).
Ecau u3 Touku B K OKPYXHOCTH IIpOBejie-
HbI cerymaa BDA u xacarennouaa BC, To npo-

H3BeJeHHe CeKyllieil Ha ee BHEIIHIOI YaCTh
pPaBHO KBajJpaTy KacaTejJbHOH (puc. 73).

AB - DB = BC-2.

Puc.72

32. AAnHa okpyxHOCTH. [TAoWmaAb Kpyra u ero yacrei

C = 2nR = nD — AJAVHA OKPY>KHOCTH;
[ = nRn°
180°

= Ro. — AJIMHA AyTH OKPYKHOCTH;

1 1
SKp =nR2 = 1 nD2 = —2—CR — IJIOLIaAb Kpyra;

C
n= D> 3,14 — oTHoIleHHe AJIUHBI OKPYXK-
HOCTH K ee JNaMeTpy;
nR*n Puc. 74
S — MJIOWIaJb CeKTopa.

CEeKT. = 360
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33. lNongTtne BekTopa

Berxmopom Ha3bpiBaeTca HanpaBJIeHHBI OTpe30K (puc. 75).
Bcesakuii BeKTOp XapaKTepusyercs: B

1) HayaJIbHOM TOYKOM; a
2) HanlpaBJIEHUEM; A
3) aauHoil (MoayJiem). Puc. 75

Haunoil (modysem ) HeHyieBOro BeKTopa AB HasbiBaeTcs AJIMHA OTpe3Ka

AB u o6osnauaercs | AB| unu |a

34. PaBeHCTBO BeKTOpPOB

Ecnu HeHysieBble BEKTODHI JIeXKAT Ha OQHOU NPAMON UM mapasjleJbHbIX
NPAMBIX, TO OHM HA3bIBAIOTCA KOAJAUHeapHbimu (puc. 76).
KonnuHeapHble BEKTOPHI: Ae

a, i, CD, KP, AA=0.
HeKOJIJII/IHeaprIe BEeKTODBHBI:

CD u ST, KP u ST.
KOJ'IJII/IHeapHBIe BEKTODPBI Ha3bIBa-

I0TCA coHanpaéjleHHbviMmu, €CJIN OHHU
HMEIT OAHMHAKOBbI€ HAaIllpaBJIEHHUA.

Hanpumep, é 1T m, a M1 KP,
m T KP.

KosnuHeapHble BeKTOPHl HA3bIBAIOTCA NPOMUBONOLONHO HANDABEHHbL-
MU, eCJIM OHH HMEeIOT pa3Hble HallpaBJIeHHUA.

Hanpumep, @ u 513, mu CT), CD u KP.

BeKTopbl Ha3bIBAIOTCA PABHbLMU, €CJIX OHHM COHANPaBJIEHBl U UX AJIUHBI
PaBHBI.

Puc. 76

35. KoopanHatsl BekTopa

ITycrs A(x,; y,) — Hayauio BekTopa d, B(x,; y,) — KoHell BekTopa d (puc. 75).

Koopdurnamamu eexmopa a Ha3BIBAIOT YUCTA @) = Xy — X1, g = Yy — Yy
¥ 0003HayYamT d(a; ay).

Torma aGcoJiloTHAsA BeJMYHUHA (MOAYJb) BEKTOpA C KOOPDAUHATAMHU Ay, dy

paBHa |d|=+/a’ +a?.

Ecau BekTOpBI PaBHBI, TO Y HUX PaBHBI COOTBETCTBYIOIINE KOOPDAUHATHI.
H o6paTHO, ecJI Y BEKTOPOB PaBHbI COOTBETCTBYIOILIME KOOPAUHATEI, TO BEK-
TOPBI PABHBI.
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36. AeicTBMS HAA BEKTOpamu

1. CymMa nBYX BEKTODOB.
Kaxkosb!l 651 Hu ObliIM TOUKH A, B, C, nmMeer
MeCTO BEeKTOPHOEe paBeHCTBO (puc. 77):

AB+BC=AC (opaBUJIO TPEYTONBbHUKA),

wind + b=_¢.

2. BeKTOpHl CKJIAJLIBAKOTCA reoMeTpHUUe-
CKHM II0 IpaBHJY IapaJjiesorpamma (puc. 78):
cyMMa JBYX BEKTODPOB d u b, uMeromux obilee
HayaJo, u3obpakaercd JUaroHaJbio mapaJjie-
JiorpaMMa, ITIOCTPOEHHOr0 Ha 3THX BEKTOPAaX.

3. [lns1 BEeKTOPOB CIIpaBeAJIUBLL nnepemecmu-
menbHbLll U covemameibHblil 3aKOHEBI CIIOMKEHUA:
d+b=b+d u a+(b+é&=(@G+>b)+e.

4. Paznocmoio eekmopos d(a,; ay) u b(by; by)
Ha3bIBaeTCA TaKoOil BEKTOp ¢(c;; ¢,), KOTOPHIM B
cyMMe ¢ BeKTOpoM b saeT BeKTop d, T. €.

b + ¢ = d (puc. 79).
5. YMHOXEHNE BeKTOpa Ha YUCJIO.
IIpouseedenuem eexkmopa a(a,; a;) Ha HUCAO C
- A
k HasbIBaerca BeKTOp kd(kay; ka,). Puc. 79

W3 onpeneseHus cieayer, 4To:

1) npouseedenue 1106020 6eKkmopa Ha HUCLO HYAb eCMb HYJLe80lL 6eKmMop;

2) dna n106020 wucaa k u 1106020 seKkmopa G exmopvut G u ka KOAUHeapHbL.

OcHOBHbBIE CBOHCTBA YMHOXXEHUS BEKTOPa Ha YHCJIO:

1) (kl)a = k(ld) — couemamenvHbLil 3aKOH;

2)(k + l)a =ka + la — I pacnpedenrumenvHblil 3aKOH;

3) k(d + b) = kd + kb — II pacnpedenumenvHblil 3aKOH.

37. CkarspHOe npon3BeAeHHe BEKTOPOB

CransapHoim npou3geedeHuem ABYX BEKTOPOB HA3bI-

BaeTCA Npou3BeleHNe NX JIJIUH (MoayJeil) Ha KOCHHYC a

yria Mexay Humu (puc. 80).
d-b=|d-pl- cos a. a
1)Eciua L b, Toa =90, cosa =0, Torrad:b=0. b?
Bepno u o6paTtHoe: ectu @ - b =0, Toa L b. Puc. 80

2)Ecan o <90°, Tod-b>0;ecima >90,T0d b <0.
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38. CkaasipHoe npoun3seaeHne B KOOpPAUHATAX
Ecau d{x; yq}, b{xs; Yo}, T0 G - b = x,%5 + Y, Ys.
Cnedcmeue 1.d 1 b Toraa u TONbKO TOTAA, KOTAA XX, + Y1Ys = 0.
X%y YUY,
2 2
Jal vyl Jxd+y;

ME BEKTOPaMu a{x,; y;}, b{xy; yo}.

Canedcmeue 2. cosa = , TIe o — YroJI MeXIYy HeHYJIeBEI-

39. CBo#cTBa CKAASIPHOTO NMPOU3BEAEHUSI BEKTOPOB

1)d-a=l|d?;

2)a-b=0>b"d (nmepeMeCTHTENbHBII 3aKOH);
3)(@+b)-¢=d ¢+ b ¢(pacnpenesUTeNbHBIH 3aK0OH);
4) (kd) - b = k(d - b) (coueTaTeJ bHBIH 3aKOH).

40. YpaBHeHue OKPY)KHOCTH

Ya Ecay HeHTpoM OKPYKHOCTH SABJSETCA HAYAJIO
A(x, ) KoopauHar (puc. 81), To ypaBHEeHHE OKPYKHOCTH
5 ’ uMeeT BUJ
—
0 X
Y a
A
Puc. 81
Ecau neHTp okpykHOCTH M (X435 Yo), TO Yoq7-
ypaBHEHUE OKPYKHOCTH uMeeT Buj (puc. 82)
(x = x9)2 + (y — yo)? = R2.
[}
' -

Puc. 82

41. YpaBHeHune npamoi

1) JIrob6ast npAMasa B 1eKapTOBbIX KOOPAMHATAX X U Y 3ajlaeTcid ypaBHe-
HHeM Buaa ax + by + ¢ = 0, rae a n b — Koa(p(pUIIHEHTH] IPU HEU3BECTHHIX,

¢ — CBOOOAHBIU YJIeH.
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c
2)Ecnua=0,b%0,T0 ¥ S ypasgeHue YA
(4
npAMOii, napaiaenabHoit ocu Ox (puc. 83). ¥y="3
0 7x
Puc. 83
c LY
3)Ecaub=0,a+#0, 70 X=—— — ypaBHEHHUE
a
npaMoi, napajuienbHoi ocu Oy (puc. 84). .
x=—-—
a
0 T
Puc. 84
Yy
4)Ecimmc=0,a#20,b20,100ax + by =0 —
ypPaBHEHUE OPAMOI, IPOXOAAIEi Yepe3 HAayao
koopauHat (0; 0) (puc. 85).
ax+by=0
0 ¥

Puc. 85



Pa3aen Il

YNPAXHEHNA B TABAULIAX

VIl kaacc
CMEKHBIE YIJIBI
Tabnuya 1
1 Zac- Zeb=25° | 4 /MPK = 2,6 /KPN
c Zac, Zcb — ? /MPK, /KPN — ?
K
. , M__Py N
2 Zmk =8 /kn 5 /RLS = 80% /PLR
Zmk, Zkn — ? /PLR, /RLS — ?
R
k
m /
P L S
3 LCDB:/ADC=4:5 |0 ZPKN = 40°
o, ZADC, ZCDB — 7 /MKS — ?
P
S
A D B
o M K N
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Oxonuanue mabn. 1

/BCD = 120° 10 /DOE — ?
/BCE — ?
c
E
30°
B A B
280Q — ? 11 /MSP = /NSK
/MSP — 2
T
P
Q K
0 R M N
ZKLR = 40° 12 ZAMN, ZBMN — ?
ZTLN — ?
N D
M
N A M B
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BEPTUKAJILHBIE YIJIbI
Tabauya 2
1 Zap, —? |2 2(L1+ /3)= /2 + /4
Zab, — ? /1,22, /8, /4 — 2
a
4 120 2 /3
by 1/4

a;

2 /1 + 23 =170° 6 Z1+/2+/3=5.4
/2, /4 — 9 /4 — 9

XZ 3
N

AN

3 | smn + Zmn, + Zmn=240° | 7 /1=/2+ /3
Zmn — ? 1, £2, £3 — ?
n
J
m / m 3
n17 /
4 /1 - /2 =120° 8 AB 1 CD
/3, /4 — 9 g ZAOE —?
C
2 1
1 3 f 2
A (0] B
4
D
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Oxonuanue maéban. 2

11

£1 = 40° /1 - £2="175°
/2, £8, Z4 — ? Z1, /2, /83 —?
a
\j
{y\
10 £1 =125° 12 L1+ 42+ /3 —°

£2, /3,24 —?
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IMPU3HAKHU PABEHCTBA TPEYIOJIbHUKOB

Tabauya 3
HaiignTe napsl paBHBIX TPEYTrOJbHUKOB 1 JOKAKUTE HX PABEHCTBO.

1 5

¢ F
M
B
K P
D
2 6
M P A C
S
M N
R
6}
T P
P E F
F B
E
N
D

3 7

4 8

M
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[Ipodonsicenue mabn. 3

13

AN

C
D

10

14

L]

Q@
(0] ! B S
11 15
D C
K<5 Ep N
A B
12 16
B 2 K S
MD P

p
z T:
M
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IIpoodonscenue mabn. 3

17

A

BC

C

0]

AD
B
D

21

E
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Oxonvanue mabn. 3

25 D

/7 7

29

CE = AF

32

LU
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IIEPUMETP PABHOBEJPEHHOI'O TPEYTI'OJIbHUKA

Tabnruya 4
1 c AC = 2 AB 5 P =35
P =20 EF :EM=3:2
AC, BC, AB — ? EF, EM, MF — 9
EVF
A B M
K
2 KM - MN =10 6 P=3,4;BC=1,3
P =26 B AB — 2
MK, KN, MN — ?
c
M N A
3 P=25RT=1,3 | 7 MN-EN =1
RS, ST — 2 MN =23
P—2
S E
R 1,3 T M N
4 R P=6,4 8 K KM + MR = 25
QR, RE, QE — ?
Q E M s N
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Oxonuanue mabn. 4

AC,BC —?

9 p DF+FM+DM=28 12 AC = BC
P=36 P2_P1=2
FM — 9 AC.BC — ?
D f E
10 RT:RS—4:7 |13 MK = KN = 12
P =45 P,-Py,=3
RT, TS, RS — ? MN — 9
R S
M N
n AC = BC 14 MK = KN =12
PI_P2= Pz—P1=3
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CBOMCTBA PABHOBEJIPEHHOI'O TPEYT'OJIbHHUKA

Tabruya 5
Haunagure ZCBA.
1| 5 5
B
30° 40°
D IZA f 7 C
(o
2 6
C
B
70°
D A
3 7
A 759
C B
4 8
.b ‘
? B




Pazaena Il. YnpaxHenns B tabanuax (VI kaacc) e 39

IIpooonsicenue mabn. 5

9 13
B E
A
200 60°
s o—
A C D D B C
10 14
B
B
150°
4 o A 6 D E
C A DX 60°
11 15
D
C B
80° 60°
y7i y7i
D 7 -~ I A
B A
12 BC = AB 16
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Oxonuanue maba. 5

17 18

NPU3HAKH ITAPAJVIEJIBHOCTH ITPAMBIX

Tabnuya 6
Yka)kure napsl mapaJjjieJIbHbIX IPAMbBIX (OTPE3KOB) U AOKAMKUTE
HX HapaJjiebHOCTb.
1 3
B C m n
[l k
A D W I
2 4 | um
N
o)
K
P
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IIpooonxcenue mabn. 6

36°

m

12
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IIpooonscerue mabn. 6

13 17
N B ) C
M S /\
F A D
14 18
M R
B
O
i >§ ; / >P< 5
A D
L Q
15 19
A
A >
C
b \(\ B
. \ M
o\d K
N
16 K 20 S
M V P M\/ﬁ
Q
K
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IIpooonicenue mabn. 6

21 25
P
R S
30°
N
22 26 p
K
S, T
M Q
60° K
M N
23
M
S
F
N
24 A 28| R F
E
D P
c E
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Oxonuarue mabn. 6

29 4 31 K
\E
C O
Db
M F
B
30 32
B D . R
P
A C E FM
33 N
o 5 Q
™ = AD
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CBOMCTBA YIUIOB ITPH NAPAJUIEJILHBIX IIPAIMbBIX

Tabnuya 7
alb 5 m | n
¢ — ceKyuada k — cexkymiasa
a o/ L1 - £2=32° m Al Z1=60% ot £2
Z1, £2 — 7 71, /2 —?
1
b 2 n
/ A
2 m|n 6 KP||NM
p — cerymas LZNKP =120°
\? m £1:/2=3:2 4N, /M —?
) Z1, 22— 17 K p
n
\Z
N M
3 klld 7 AC || BK
1 |l — cexkymasna /A, ZABC — ?
Z1=2,6 22
k )
A /1, /2 —2 ¢
2 d
B A
e 50°
K
4 alb 8 KN | ME
¢ — ceKkyLaa ZEMN — ?
4
Z2== 1 E
a CR 5
Z1, /2 — 7 N P
M
68°
b
Y2
K
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Oxonuanue mabn. 7

11

AD | BE TF | RP
/DCB — ? ZRPF, /SFT — ?
10 CE| BA 12 /KFE — ?
£3 =130°
ZACD — ?
Z1 = /2 =30°
AB| DE
ZAEB — ?
B
E
25°
C
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YIJIbI TPEYT'OJIBHUKA

Tabauya 8

LR:/ZP:/2Q=3:T7:2

ZR, /P, ZQ —?

R

93]

LA ZLC=2:5

c
A\
A B

LA, £LC—1?

2 /M =2 /K

LM - ZN = 20°

=)

ZQPK = 3,5 ZQPM

M /Q=3:4
LM, /Q, ZQPM — ?

AV

/P=1,5/8 /STM =2 /S
3 /P, /R, /S — ? /S, /STR — ?
s Z/\o
R
/Q=0,4 /L /B=2/C

2Q, LM, LL—?

M
P Q L

B
Pl)\\
A c

ZBAC, /B, £C —?
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Oxonuanue maon. 8

9 /M, /MNP, 2P —2 | 10 /TSR: /RSP=3:5
/P, /TSP — ?
N
T

1100

YIUIbl TPEYTOJIBHUKA

Tabauya 9
Haiinure Bce HeM3BeCTHbBIE YIJIbl TPEYIOJbLHHUKA.

1 3
S
K
IS
25° 30°
N M T M
2 4
E B
C
? o
40° 60° o
p K A
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IIpoodonxcenue mabn. 9

N
130°
M
K

Q
K
©

N
E P

10

M

\\%,//

N

XQ

M

M
AN
D
C
30’ 60°
A

B
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IIpodonxcenue mabn. 9

13

17

14

15

16




Pazaen Il. Ynpaxrenus B Tabauuax (VI kaacc) o» 51

IIpooonxcerue mabn. 9

21 25| 5

22

23

24
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Oxonuanue mabn. 9

29

31 ZADC — ?

40°

HEKOTOPBIE CBOMCTBA IPAMOYT'OJIbHBIX TPEYT'OJIbHUKOB

Tabnuya 10
1 AB + BC =12 2 /N=2,sM
AB, BC —? MN — KN =15
B KN —?
60° \
C A
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IIpooonscenue mabn. 10

MN = 36 7 AC = BC
MP, PN — ? /CBE — ?
P C
30°
M
es—2 | 8 ZQRS — ?
R
60°
18 § Q R
oD — 2 9 BC + AB = 36
B AB, BC — ?
M
B \120°
(9]
18
} C C A
Tr—2¢ |10 MN = NK = MK
NR — 2
13
R
M 7 ) K
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IIpooonscerue mabn. 10

LTSP —?

11 PR=RQ |15 ZKNM, /NKM,
PQ — ? LKMN — ?
S
R
7
%\
P Q
12 /A, /B, ,ACB —? | 16 CB, CD — ?
A
C
m
1500
) . 5 [
C B M
13 T PT =TS 17 SQ, ZRQT — ?

£T, LTPS,

KN = 26
Pyykr = 32




Pasaen Il. Ynpaxrenus 8 tabamuax (VI knacc) @» 55

Oxonuanue maba. 10

19

AC =24
Pypeg — ?

—_—

20

ZKNM = 90°
ZPSM —?
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ITPU3HAKHU PABEHCTBA NPAAMOYTOJIBHBIX TPEYT'OJIBHUKOB

Tabnuya 11

HafinuTe mapsl paBHBIX TPEYTOJBHUKOB U JOKaYKHUTe UX PaBEHCTBO.

1

B

C

6

C
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PACCTOSIHUE OT TOUYKH JO NMPAMOH

Tabnuya 12
Haiigute paccrosuue oT Touku M no npsamoit AB.

1 A 5
30
\
B Tj
M
30
B
10

1

M

6
6'0 p
\
_{ .
B A

M

A
S0

B
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Oxonvanue mabn. 12

<

13

MC=13

10

AM -MB =17

14

ME =13
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VIl kaacc

OMNPEJEJEHHUE U ITPU3HAKH MMAPAJIVIEJIOTI'PAMMA

Tabruya 1
Hokaxkure, uro ABCD — nmapaJiiejorpaMM.
1 4 B c
A D
2 5
D . C D C
0
A = B A B
3 B c 6 AABD = ACDB
D C
A D A B
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Oxonuanue maban. 1

7 10
2 D/ c
A
s A /B
8 11
D c
o
A B
9 12 /A+ /D =180°
BC | AD
B
s . A D
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CBOMCTBA INAPAJLIEJIOTPAMMA

Tabnuya 2
Hariaure nepuMeTp napajjejorpaMmma.

1 5
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IIpooonswcenue maoba. 2

9 13 B
Lo ‘o) 15
= C
2
0]
Fw 7 D
10 A AC =15 B 14| s L
Q- ? 7
60°
8
E 8,5
[j 60°
L K
D ©c
M
/
7 N
K o, L
L 10 P 6 M 7
12
60°
K N F E
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Oxonyanue mabn. 2

21 B




64 «® reomerpua. 3asaumn Ha roToBbIX HePTEXAX AAS NOATOTOBKM K [WIA m ED. 7-9 kaacchl

CBOMCTBA NAPAJLIEJIOTPAMMA

Tubnuya 3
HajiinuTre Heu3BeCTHbBIE YIJIbI.
1 5
N P N
65°
45°
P M
M K
L
2 6 E
B E ,, c O
F K
559
@
A D M
3 7
R oS o> oC
\ ) 45°
L b B
L M K o O B
4 8
F E N
29°
P K
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IIpooonscerue mabn. 3

9 13
F E D C
o o
30° O 0O
1 70°
0 0
K© —O N A OB




66 «e feomerpus. 3aaaumn Ha roToBbIX YepTexax Ars Noarorosku k MMA u EM3. 7-9 kaaccui

Oxonuanue mabn. 3

17

18

L

77 D

IMMAPAJVIEJIOT PAMM

Haiigure yrabl mapajjejiorpamMma.

Tabauya 4

1

LM + ZR = 140°

L]

LS:ZL=2:1
L

2

4B - ZA =60°

A
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Oxonuanue mabn. 4

L1 :/22=2:1
/1 - /2 =30° R, ol
P(, ,>K
2
1
(0]
(0]
& )
M K
T ¢ © g
D c FoZ1-22=10°
L 0
' (]
60°
T
0]
A B |
M
9 Z1:42=1:4

D

C




68 «® eomerpus. 3asaun Ha roToBbIX YepTexax AAS NOArOToBKM K [MA u EI3. 7-9 kraccel

IMAPAJJIEJIOTPAMM
Tabauya 5
Haitgure cTtopors napasenorpamMma, ecau P = 36.
1] w K 5 | @ oL
C—I // ? T——'
M o— J‘)L N © —_—0 M
2 F T 6 KM =2 KF
K\ \M
F L
R ’ S

3 LO-LS= 7 AB:BC=1:2

L (0]

A D
S M
4 AB:BC=2:3 8 Q T
B, oC
N
f—\ RM =1,5 RN
(o, )
A D R M
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Oxonuanue mabn. 5

T Os
1 MF-FK =6
0 ; 12 B c
M o ~ o K
45°
E
30°
i’ [—QR A D
TPANIELIUSA
Tabnuya 6
Haitnure yriel Tpanemun.
1 2
B C F M
S
\,Q

70° 50°




70 «e® Teomerpus. 3araqmn Ha roToBbix YepTEXax ars noaroToBku k TMA u EM3. 7-9 kaaccwl

IIpoodonscenue mabn. 6

3 7
P R B c
0
750 60° D
T S A
4 8
FC M S R
; 50°\
65°
E b?] N (o,
M K
5 9
p L
K L %\o
30°
N M T fo. 0
6 10
R M E F
35°
N M
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Oxonuanue mabn. 6

15

11
T M E ) F
%
1%°
60°
k© F R
12 16
K F 115° j x
E
o 2, x + 30°
N\ [ M
13 BE| CD 17
. : wf  \w




72 «® [eomeTpus. 3aaaun Ha roTOBbIX YEPTEXAX AAS N0ArOTOBKM K TMIA n ET3. 7-9 Kkaaccel

Tabnuya 7
TPAIIELIUA

Haiigure PABCD'

1 5
Co A D

— D__8 ¢
A 14 B

[0 2]
[y
(=]

B A
2 6 c AB=DE
D C
20
60°
A 32 B A B
3 7 AB =25
B 15 C
- A_\
A 49 D A B
4 8 AB = 27,65
c DC= 14 15

B, 14 c DK|CB
vl
A D
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Oxownuanue mabn. 7

9 10 BM | CD
PAABM =20
B C
10 8
60°,
A b A M 6 D
IJIOIA b ITPAIMOYTOJIBHUKA
Tabauya 8
Haiigure Sypcp.
1 6 3
B o oC C
605
3 12
4° °p 10 D
2 | By ’ o€ 4 AB =3 BC
AB-BC=12
C
3 P =28
Y 4 B
AY °p




74 «® Teomerpus. 3aaaum Ha roToBbIX YePTEXAX AAS NOATOTOBKM K TMA 1 EI3. 7-9 kaaccsl

IIpoodonscenue mabn. 8

5 P =30 9
AB =4 BC B c
D C
6 P =36 10 AE = 2,53
AD:DC=2:1
B 15 C
;2/
A D A° ©°p
7 Mc=20 |11
BC ’)C B(‘ ’)C
6
N - 4v3
. %%
30° | , )| ! 5,
M A 7 D A
8 Saamp = 33 12 Saace = 64
B C
A[ o °
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Oxonyanue mabn. 8

13 14 AD=3AB
SAMNC=27 N
B M/,j,c
D
Pspcp = 46 S
BC-AB=5 A D
15 SAEKF=28
DC:AD=17:4
DE=FC=-%EF
K
Do E F C
A B




76 «® [eomeTpua. 3aaaqm Ha roToBbIX HEPTEXAX AASI NOATOTOBKM K WA u EM3. 7-9 kracchl

[LIOLA b APAJLJIEJIOT PAMMA

Tabauya 9
Haitgure S,pcp.

1 D 3 c 5
A E B
2 6
B 12 C
o
D C 15
12 13 10
N
A B
A D
3

B 12,5 C
30°

18
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IIpooonixncernue mabn. 9

AC =48
B BD = 36
C

D

13

ZB=2 /A
s Cc
7
13
D




78 €@ TeomeTpus. 3aaadmn Ha roToBbIX YepTexax ars NOArotosxmn k MMA u EM3. 7-9 kaaccel

Oxonuanue mabn. 9

21

AB—-BC=4
C

12

18
C
G
N
A" T0 ya°p
19 BE:AD=1:3
AD-BE =8
B] c
E D
20 P=92
BC - AB =4
C
30°
A D




Pazaea ll. YnpaxHenus B Tabauuax (VI kaacc) e 79

IJIOWA b TPEYTOJIBHUKA

Haitnure Sy,pc.

Tabauya 10

1 AB = 22

13

14




80 «e reomerpus. 3anraum Ha rotosbix depTexax ars noarotosku k WA u EM3. 7-9 kaaccsi

IIpooonscenue mabn. 10

9 B 13
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Oxonuarnue mabn. 10

17 ZACM : /BcM=1:2 |19 Sapsc + Saase = 51
B
M
C A
18 A:/B:/ZC=1:2:3 20 B
AB+ BC =172 B
c E
A
C
CD =2 BC
Sacep = 90 D
A
21
C 12 N 4 4

Saamn =9




82 «e Teomerpus. 3araumn Ha rotossix yepTexax ars noarotosku k TMA v EM3. 7-9 kaaccwi

IUIOLIAIb TPATEITUU
Tabnuya 11
HaifumTe SABCD'
1 AB=10 |5
D 6 C
f 4 \
A E B
2 6 AB =25
B C
C 14 D
12 AD
- & 5
A M 20 D B M A
3 7
c,. 13 B
r\
D A
4 8
B 10 ¢
139
12
A Y D




Pazaea Il. Ynpaxwnenus B Tabavuax (VI kaacc) e» 83

IIpooonsicenue mabn. 11

16

30°

32 B

13

C
SV\\
D

14

B
A
B A
14 1
450
C
D

11 p=sgo |13 BC=%ED
c B AD-BC =4
B C
15 25
12
D A
A o D
12 Saacp = 60 16 B .
B 16 c 13 c
{ : \ A
20
25
A 20 D
D




84 «e reomerpus. 3anaqm Ha roToBbix YepTexax Arsi MoAroToBku k TMA u EM3. 7-9 kaacchl

IIpooonacenue maébn. 11

B 24
A 32 D

17 Saucp =196 | 21
aach AE =FB = % EF
D 12 C
12
AT B
7\ Sapcs = 13
B
A D

AD:BC=2:1 A D

Spamp = 120 ABCD — Tpanenusa
19 ABCD — Tpanenusa 23 ABCD — Tpanenusa

AD = DB
AB =24
D 10 ¢

20 ABCD — Tpanenus

AC=BD =28

D jC
A B

24




Pazaea II. YnpaxHenus B Tabauuax (VI kaacc) o» 85

Oxonuarnue mabén. 11

25

BC:AD=3:4
Saasc = 30
c
D

26

SABOC = 4 SAAOD = 25
B C




86 «e reomerpus. 3araqn Ha rotoseix YepTexax ars noarotosku k MMA u EM3. 7-9 kaaccel

TEOPEMA ITH®AT'OPA
Tabnuya 12
Haitgure x.
1 B
3
x
C
4

A

2 ARMN — npaBMJIbHBIR
N M
R
4
x
K
K 6
13
M N
3 K AMPR — npaBHMJILHBIN
J5
R
x

L
4

- N

o
-. S
) x




Pazaea Il. Ynpaxiichns 8 Tabauuax (Vill kaacc) e 87

IIpooonacenue maba. 12

9 13 5 BD =12
AC=x
M 10
xy” 120° A c
K 36 L
D
10| R rs=13 |14 MK = 25
N
12 7 X 24
M
X M o K
L
ré s
11 C AC=BC=13 15 SRLK — npsMoyroJbHUK
AB =10 19
AE =x
u
> B
12 « kr-10 |16 MT = 34
MN =12 K MN =x
X
o N 16 30
5
M ~ T




88 «® reomerpus. 3asaun Ha rotosbix Yeptexax ars noarotosin k WA n El3. 7-9 kaaccei

IIpoooncenue mabn. 12

17 AB-BC=3 P=50 |21
B c T M g
oy
10 x
Q 20 S
A D

18 Skmns = 96 J3 22 ABCD — Ttpanenusda

M N C B

X 3 5

60° 60°
K S
&
X
19 Srnrs = 99 23 MKLR — Tpanenusa
N R
xflg 15
M 5 S
20 RLKM — napaJjejiorpaMMm 24
C B
M T K
Qo x
X \‘o 5
60°
A
R L D 48




Pazaen Il. YnpaxHerms 8 Tabanuax (VI kracc) e» 89

IIpooonxcenue mabn. 12

25 29 =55
L
12 M
30 MNTQ — rtpaneunusa
SMN'I‘Q = 50
N T
x 13
M
5
Q
27 31 ABCD — rpanenus
SABCD = 432
28 32

M
1(_}:| M ijL
g| 10 j
. [
R® 7 °r




90 «e reomerpus. 3aaaqn Ha roToBbix HepTexax ars noarotosku k MMA u EF3. 7-9 kaaccsl

IIpooonscenue maén. 12

33 AKBL — kBagpar 37 RN -MK =4
S =96
A M g RMNK
M
X
4 o X R N
L °B K
34 ABCD — xBagpart 38 ABCD — napaJjiiejiorpaMm
C 140
Papcp = 42, Sapcp =73
& O D
35 ABCD — npsiMOyroJbHUK 39 Q
I+ c
13 5
18 D
S=100.3
36 Pk =70 |40 ABCD — powm6
SABCD = 480
N BD =20
B
17/ & 25
A C
é K




Pazaea Il. Ynpaxxenus B tabanuax (VIll kaacc) e 91

IIpooonxcernue mabn. 12

41 ABCD — napanjerorpamMm 45 LRQT — Tpanenmns
S =900 SLRQT = 300
B C R Q
x x
A 833 g 12 D L M T
42 MKLT — napaanenorpaMmm 46 RKQL — Tpanenus
SMKLT = 48, PMKLT =40 S =100
M K K, 13 L
0]
B 4
T L
¢ R x Q
43 MLBT — rpanenus 47 Sapcp = 60, AD || BC
S =243
L 18 B B 7,5 C
/E—\ / |
M 'E': T A 17,5 D
44 Saapc = 320 48 ABCD — npAMOYroJbHHK
B B M« c
/>< 24!%
A 35 F5C A D




92 e reomerpus. 3asadn Ha roToBbix yepTexax Ars noarotosku k TMA u EID. 7-9 kaaccwl

Oxornuanue mabn. 12

49 MKLT — Ttpaneumnsa 52 ABCD — Tpanenus
S =281 S =100
K I KE=x D C
M E T 24 B
50 ABCD — Tpanenus 53 ACBM — napaJiiejorpaMm
AC=9
BD =12 24
B 5 C S=54 ¢ B
N
16
* F
A x D A E M
51 RQMN — Tpanenus o4 Sapcp = 180
QN =12
Q. x M RM =5 D x C
13 13
R 10 N A 20 B
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ONPEJAEJEHHUE NOAOBHbLIX TPEYTI'OJIBHUKOB

Tabnruya 13
Haignre x, y, 2.
1 AABC ~ AA,B,C, | 5 AQMR ~ AQ, MR,
B PAMIQIRI = 110
B,
28 Q
21 oI\
A C M
X Ay 18 C, 4
2 AMNK ~ AMN K, 6 & AABC ~ AA,B,C;
N,K,:NK=2:1 B1 AB:BC:AC=
=6:4:3
y Paspc, =91
A X
¢,
2
A
3 AKLM ~ AKlLlMl 7 AMKN ~ AM;K N,
KL:LM:KM= MK:KN:MN=9:7:8
x+y=48
K 1 l “
M
4 AABC ~ AAB,C; | 8 | AMEKN ~ AM,K N,
PAABC=36 MK :KN:MN=9:7:8
x—y==6

B,
B 12
x
QA
A
P
c 21
¢y




94 «e reomerpus. 3anaun Ha roToBbix YepTexax ars NOAroToBku kK TMA n EF3. 7-9 kaacchl

IIpooonacenue mabn. 13

9 ARTK ~ AABC 13 AABC ~ ADEC
SARTK= 16, SAABC=x BC =21
B
T
10
x
A
R
K c A 15 C
10 AABC ~ AA,B,C,
B Saapc = 32
SAA,B‘CI 50
C
B,
¢,
x
Ay
11 AMNT ~ AM;N,T, |13 Payng = 55
SAMNT =175 MN =x
SAMINITI =225 MK = Yy
N, T
K
T
9 T, 12
M M, R
12 AFER ~ ANMC 16 Saver =8
MN:FE=T7:6 SAKLsz
Samnc = Sarer= 26
N SAFER= X
Samnc =Y
F




Pa3aen Il. Ynpaxuenus 8 Tabauuax (VI kaacc) e 95

IlIpooonxcenue mabn. 13

17

AABC ~ AMNK
PAABC:PAMNK=2:3
SAA.BC+SAMNK= 130
N SAABC=x
Samnk =Y

C K

21

K Pyyng = x

18

ARMN ~ AACB
Sarmn = 18, Spacs= 32
Prpun + Ppacp= 91

22

19

CO:0D=5:6
Sas0c= 9
Sapop= X%

B

D

23

20

Saamc i Samc=1:3




96 «e@ leomerpus. 3asaqdm Ha roTOBbIX YEPTEXAX AAS T0ATOTOBKM K TMA v ETD. 7-9 kaaccei

IIpodoascenue mabn. 13

NK | MT
Pynkr=x

K
N 24
18 T
M

25 DE || AC 29
B BD: AB=1: 4 B
SADEC =
b Saapc = x 9
E D
15
18 C
26 AMNK ~ aMkT | 30 RM = 20

27 ABCD — mnapaJjuiejiorpaMm 31 DC=x
BC _AC p =x
AB ~ OC’ ~ 4BCD
B C
10 0
A D
28 ANFE ~ AMNE 32 P,rgL = 153
N
A\ x
24
M 8 7 45 E M o7 L




Pa3zaea . YnpaxHrenus B Tabanuax (Vill kaacc) o 97

Oxonuanue mabn. 13

33 NK=MK |35
Pynmg =%
K
M
34 36 AC = BC
AC-AB=4,8
B AD:DC=3:5
PAABC=x
18 30 D
C
c® Y A




98 «e reomerpus. 3aaaun Ha rotoBbix YepTexax ars noarotosku k MMA u EI3. 7-9 kaaccwl

IIPU3HAKH [TIOAOBHUSA TPEYTI'OJIbBHUKOB

Tabauya 14
Haiigure x, y.

1 > |n RT =17




Pa3zaea Il. Ynpaxnenus B Tabanuax (VIIl kaacc) o» 99

IIpooonxcenue mabn. 14

9 K ST|KL 13
c
y
A
B" 18 D 32
P 3 K
16/ 40
F
/8
E" v m N
1 on=12 |13 CB| DA
M
16
8
(0] X K N
12 B Bc=24 |16 AB| DC
AC=15
8 A 48 B
12 E
0
D
x D 12 oC
A c




100 «e® reomerpus. 3anaun Ha roToBbix yepTexax ars NOAroToBkM k TMA u El3. 7-9 kaacchl

IIpooonxcernue mabn. 14

17 21 BC| DE
AB:BD=2:1
K. 12 .
T
16 B 04
5 X
80
M — p
A C E
18 AB|DC,AB =18 22 | MNPT — napanienorpamMm
DC=12,x+y=20 Kx:y=3:1

ML =12
MK =18

p

B
L

19 RKLN — napaJjiejiorpaMM 23

Parog : Pasor=2:3

Q x+y=10, TE | SF
T E
14
K L X
10
R 12 N x M
S F
20 ABCD — tpanemusa | 24 E /3=/1+ 22

BD = 32
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Oxonuanue mabn. 14

25 /B=2.,4 |27 MO:0L=3:1
M MQ| LN
x+y=48
12 y
B A N
26 28 SABOC:SAAOD= 1 : 9
BC|AD,x+y=9,6
B. x _C
7
6)
X
)
K A y D




102 «® reomerpus. 3asaum Ha roToBbix yepTexax ars NOAroTosku k MMA u EM3. 7-9 kaaccbl

INTPU3HAKH IOAOBUA TPEYT'OJIBHUKOB

Tabruya 15
VkakuTe napsl I0J06HBIX TPEYTOJALHIUKOB U JOKAXKHUTe UX mogobue.
1 5
Q
c T
E
L
K
BT % A | R M
2 6
E F S
{ P: i i § %
M N F E
3 7 M
K Q
N
P
M T
N
4 ABCD — rtpanenus 8 | FDEB — napannenorpamm

c
B 3 C
D E
A D A Fi B
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IIpoooncenue mabn. 15




104 «® reomerpus. 3asaum Ha roToBbIx YepTeXax arsl NOAroToBKu k WA u El3. 7-9 KAACCHI

[Ipodoasicenue maba. 15

17

21

Ny
N
3
19
6 10
9
12
20 24 MNFE — napaJjJjejiorpaMM
K L F B
s M N a
12
5 15
R
M E
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Oxonuanue maba. 15

26 EKF@ — npaMoyroJbHHUK

N
E K
B
Q7 M

CPEJIHsISA JIMHUS TPEYTOJIBHUKA

Tabauya 16
Hano: 3 Hano: FSMN — unpsamo-
AABC YTOJBbHUK
4 | s o - 24
= — 9
N AC=20 SF—2
Pyyng — ? 0
C
F 1% N
I 4 Hano: ABCD — npsawmo-
yrOJbHUK
F
HaHo:
AKLM
Prgrm = 24

M Paprr—?




106 «® reomerpus. 3anaum Ha roToBbIx YepTEXax AAS NOArOTOBKM K TWA v El3. 7-9 kaacchi

IIpooonscenue mabn. 16

RF = SF

5 Hano: 9 Iano: ABCD — Tpanenus
M AKLM AD=2BC,EF —?
Pyper =31 B 12 c
Py —?
E F
B VK L F
K L A Y, D
6 | Rano: ABCD — napasieno- 10 Tano: AMNQ —
?SMM,? AC =18, AK — ?, N PaBHOCTOPOHHHIA
B C ET —?
M 18 F
K
A D M T Q
7 JlaHo:
R ARFS

rpamm, EO =4, ED = 3,

Pprs = 30 i I ,
S RS —? C M A
RF — ?
8 Hano: ABCD — napaJieso- 12 Hauno: ABCD — uyeThipex-

YrOJIbHUK
B E,F,M,N — ce-
pPEeANHEI CTOPOH

EF, MN —?
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Oxornuanue maon. 16

13 Iazo: AMEN |15 Taso: AABC
E MN - KL = 6 B AB - 16
MN —? Payng — ?
L M
M N C A ’ k N A
14 Hano: ABCD — KBajapar 16 Hauno: AMRS

MR:MS:RS=3:6:4

N C SMNKP g Pygrr=10,4
S 48cp M MR, MS, RS — ?
L
K S
F
R

17 | Dano: ATLM
TL:LM :TM=4:3:5
Pprip =60, FE, EC, FC —?




108 «e® reomerpms. 3aaaum Ha roTosbix yepTexax ars noarotosku k TMA u EM3. 7-9 kaacce

INPONNOPHHNOHAJIBHBIE OTPE3KH
B NIPSAIMOYTOJIbHOM TPEYT'OJIbBHUKE

Tabauya 17
Haiigure HensBecTHBIE JUHeHHEIE 3JieMeHTEI AMNK (£ZK = 90°).
1 MN = 26 > MN = 25
M
E
10 10
N
M - ©
2 Mn=25 |6 MN =50
K KN:KM=3:4
M
N
F
M N
3 TN - MT =11
M. K KN:KM=6:5
N
M T
4 8 ME = EN
12
M
N




Pazaea II. Ynpaxnerus 8 Tabauuax (VIll kaacc) o» 109

Oxonuanue maébn. 17

9 | ABCD — napannenorpamm 12 | MLKN — napannenorpamMmm
Sapcp — ? MN:ML=2:1
Sunkr —?
B ¢ L K
6
A3 D
£ M~ 4 7 N
10 MNKP — tpanenus 13 RKMN — npaAMOYTroJbHHUK
Synvkp — ? FE|NM,FE —?
R 6 K
N 16 K f
12 4
E
F
M P
N© M
11 ﬁc_{) ?— Tpanenus 14 ABCD — pom6
CF 13 B
12
D A
15 TMNK — Tpanenusa
MK =15
M N ME =9
Srmng — ?
T 5 K




110 «® Teomerpus. 3aaaum Ha roTosbix yepTexax ars noArotosku Kk TMA u EF3. 7-9 kaaccsi

COOTHOWEHHS MEXQY CTOPOHAMM U YINIAMH
B [IPAMOYT'OJIbHOM TPEYI'OJIBHUKE

Tabauya 18

/XF
E
/\

M
x
10
P
A 30 T

\/

9
x
d
R

Haiinure x.
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Oxonuarnue mabn. 18

9 13 C
60
20 x
45"
B A

10 iM=x—2 |14

K

6

45°
L = M

Ul
S 18 R R 6 E F
12
AD = X — ? 16 A SAABC = 50
4 ¢
A%
12 D
X
60° 459
A E D
C B




112 «® Teomerpus. 3asaun Ha roToBbix yepTexax ars noarotosku k TMA u El3. 7-9 kaaccoi

COOTHOUIEHHUSA MEXAY CTOPOHAMMU U YITTAMH
B ITPAMOYT'OJIBHOM TPEYTI'OJIbBHUKE

Tabnuya 19
1 ABCD — HapaJIJIeJIOI‘paMM ) ML ||NK
SABCD M 1 Skimn —?
A /\/
N 7 E 7 K

2 MNKP — mnapaJjiejiorpaMm

Synkp —? cos ZK—?
K
16
30°
N
M M
3 EF|| KT, Sgprx — ? 7 | ABCD — npamoyroabHuk
SABCD — ? cos LACB — ?
O
6
K T —0 5
AD | BC
Sascp — ?

[_15?\
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IIpodonowcenue mabn. 19

9 AC = BC 13 AB =5 BC
sin /B — ?
B : cos /B —?
tg «4B—7?
ctg LB—1?
c ' A
10 NQ = MQ 14 | ABCD — npsamoyronsHuk
N sina—?cosa—?
tga—?ctga —?
E_‘? BT o C
QF
F&
<u Q 8 a =
750
M E A(. 3 "LD
11 ABCD — rpaneuusa 15 KMTF — rpaneuus
Sipcp — ? sin ZK — ?cos LK — ?
8 c M 4 T
5 \
A
40 D K 10 F
12 KL=8 16 sin /R — ?
sin ZK, cos ZK tg LR—?
K tg /K, ctg ZK F 4 K
12
Eo F 4\/§
|
. Y
E 8 R
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Oxonuanue mabn. 19

17 ZACB = 90° 20 AMNK — Tpamenusa
coso — ? N M ZA = 40°
sinoa — ?
tga—?
13

K A
18 3 21 CF — MenuaHa
Sascp = 1212 AB =12
B sin ZA —? B .
tg LA —? sin /A —?
“o@’ cos LA —1?
A C
[o <A
D c A
19 cos /B —1? 22 MNEF — Tpanenus
B ctg LB —? ME =8,sino — ?
F E
03
15
% 6
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KACATEJIBHAS K OKPY)KHOCTH
Tabauya 20

KL—2 |5 ON =15, MN — ?

M

~—

2 OM =18 6 OK = 6
oy <MON =120°
MK, NK — 2

3 /BAC—2 | 7 ZACB = 90°

C AB=25
AE —?

12

ZAMB — ?




116 «® reomerpus. 3asaum Ha roToBbIX HYepTexax ars NoaroTosku k TMA u EI3. 7-9 kaaccol

IIpooonxcernue mabn. 20

MN—2 |13 " MA, NA —?

12 MB=4 16 ABCD — Tpanenusa
AM =12 AD, BC —?
ZOMK = 30°
OK —?
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Oxonuarue mabn. 20

17 ABCD — poms | 21 OM =24
BF —? ZAOB = 60°
Pramp —?
M
Y B
18 -oN=10 |22

MN =16
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HEHTPAJIBHBIE 1 BIIHCAHHBIE YIUIbI

Tabauya 21
Haisigure x.

1
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IIpooonsxcenue mabn. 21

13
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[Ipodoancenue maba. 21

17

21

24

ZBAC = 40°
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IIpooonaenue mabn. 21

OM =x

26

TK = x

120°




122 «® Teomerpus. 3asayun Ha roTOBbIX YepTexXax AAS NOAroToBku k TMA u ET3. 7-9 kaaccwl

IIpooonxcenue maén. 21

33

37
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IIpodonncenue mabn. 21

41 45

B
AB+CE=CD UCB - VAD =

ZNMC =T75°, UNM : uMC=2:1

47

48

N
VAMB : VANB=5:11




124 «e Teomerpus. 3aaaum Ha roToBbIX YepTexax ansi noarotoskmn kK TMA n EMD. 7-9 kaaccw

Oxonuarue mabn. 21

49

52

50

UNM : UNK =20: 24

53

51 5

VAB : UBC:UAC=T7:11:6

54

UAB : UCA=10:12
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YETBIPE 3AMEYATEJIBHBIE TOYKHU TPEYI'OJIBHUKA
Tabruya 22

1 ZNMEK = 60°, MO — ? 5 | @M =9, BT =12, Sypog — ?

N
10

M K

2 /MEKN = 66°, /ZFNO — ?




126 «® Teometpus. 3araumn Ha roToBbIX YepTeXax AAS MOAroToBkn k MMA 1 EM3. 7-9 kaaccei

IIpooonocenue maba. 22

9 13 — 9
R Samey — ?
E
K
20 N
10 +/MEF=60° |14 BC =20
11
B, K
A
C
12 OK =8
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Oxonuanue maén. 22

17 O — TouKa IepecedyeHU A BbICOT
M_ g O, — TouKa Hepece4eHUS MeIHUAH
MC = NC =26
MN =20
00, — ?
o C
BIIMCAHHAA U OIIUCAHHAS OKPY KHOCTH
Tabauya 23
1 MK = NK = 26 3 Pagmn —?
K, MN =20
OE —?
E N
2 AB =52 4
Ppaspe —?




128 «e® leomerpus. 3anaun Ha rotoBuix yeprexax ars noarotosku Kk A u EMD. 7-9 kaaccel

IIpooonxcenue mabn. 23

9 M KE —?
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IIpodonxcenue mabn. 23

13 M MN=8 |17 ¢  ACc=BC

. QO — ? OD = 0,4 CD
/\ Pospc = 40
Q T AB —?
D B
14 AO = 20 18 KO —?
BC — ?

T

15 s ro—2 |19 CO —?
R T

16 20 UN—9




130 «® reomerpus. 3aaaum Ha rotosbix YepTexax ars noArotosku Kk TMA u EI3. 7-9 kaaccwl

IIpooonscenue mabn. 23

21

SARE'F

—?

25

KE —?
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IIpooonscernue mabn. 23

29 Bc—? |33 ML —? L

30 N MN=24 |34

B

31 35 MK =16, ME, EF — ?

32




132 «® Teomerpus. 3anaum Ha roTosbix uepTexax ars NoArotosku k MMA u EM3. 7-9 kaaccs

IIpodonocenue mabn. 23

MK = NK = 30

KO:0OE=12:5

37 Q 41
Sk
38 B AC+BC=17 |42
PA_?
C M A
39 M E 43

MN —? K
40| E0 —? /E:/F=1:2 44
. F
E M
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IIpooonycenue mabn. 23

45 |OK =12, AC =20, sinZA —? | 49 ON — 2
46 50| AB+ DC =24, Syuapcp — ?
B
A
0
10
D E C
47 51 | MN + LK = 20, SynxL = 24
M OE —?
N
@
L E K
48 52 MK+EF=40, PMEFK_?

E
M
A0
[ ¢
K F




134 «® Teomerpus. 3asaqm Ha roTOBLIX HEPTEXAX AAS NOATOTOBKM K TWIA n ETD. 7-9 kaaccol

IIpoodonowcerue mabn. 23

53

AD = BC, AB,DC —?
A B

57

Pspcp — ?

MN :NK:KL=2:6:7

M N Pyngp =54

MN, NK,
KL,LM —?

55 — 59 { ABCD — Tpanenusa
ﬁCleo Z%mﬁ)gronbﬁnx MN = 20 — cpenHasa JUHUA
’ ' OK — ?
D
56 60 MNKP — tpaneumusda

MP=NK, SMNKP - ?
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IIpooonsicenue maon. 23

61| AD-BC=6,Pupcp—? |65 EFMN — rpanenus
C B NE = MF
EF + MN —?
o
4
ul
DL K A
62 MNKP — rpanenusa

LM, LN, LK, LP —?

64 AD=BC, Sypcp—? | 68| BC|AD,AB=CD,AD —?
D C B 1 C
12
0
o
16 1




136 «® Teomerpus. 3anaum Ha roToBbIX YEPTEXAX AAS MOATOTOBKM K WA u E[3. 7-9 kaaccoi

1poodoaxceiue maobn. 23

69 MNI| KL, KN = NM = | 73 | BC| AD, AB = CD, EF = 8
=ML =10, MO —? OK=5. Sov— 3
N 10 M
0]
60°
— L
70 KM|FE,MO—? | 74 ME | BK, MB = EK
Svex — ?
71 ABCD — rtpanenusa

AD = BC,AB=18

OK —?
D. 2 ¢
O O
et B
K A 7 D
72 MP | NK, MN = PK 76 EF | TR, TR EF =14
MP - NK =6, Sypgy — ? Srrre —

M

1ON
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ITpodoaxcenue mabn. 23

77 AB=CD,BC|AD | 81 ABCD — pom6
Sapep — ? LA —?
B B 4 C
6
K
0, 0
24
1
A D A D
78 ABCD — xBagpar | 82 MNKL — pomb6
—12 OE_() SMNKL—?
D m C
79 | ABCD — upamMoyroibHuK 83 ABCD — pomb6
AO —? AC=32,P=80,0E —?
16 b ¢
DT ,)C
12 o
O
e o)
A B A E B
80 | MNFE — npamoyronsuux | 84 AB=CD, BC= AD

KpPp —?

b
"

SABCD

&Y




138 «e reomerpus. 3anaum Ha roTosbix yepTexax ars noarotoskn k TMA u EM3. 7-9 kaaccei

Oxonuanue mabn. 23

85 OK —? | 86
BEKTOPbBI
Tabnuya 24
1 ; 2 .
a i - PoCt K

,y‘ & 5 ‘Q-,-/‘/o' y’

/ OE/, f

f M i N

YKaXNTe BeKTOPbI:
a) coHanpaBJIeHHBIE C BEKTODOM 711 ;
6) coHamnpaBJIeHHLIE C BEKTOPOM 1i;
B) IPOTHUBOIIOJIOXKHO HanpaBJIeHHbIE
cmurn

MNKP — napaJjijiejorpaMm
VKaxkuTe BeKTOPLI:
a) KoJIJINHEeapHBbIE;
0) coHanpaBJIeHHELIE;
B) IPOTHUBOIIOJIOYK HbIE}
r') paBHbIE
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IIpoodoncenue mabn. 24

EFQL — mnapanajenorpaMm
YKa)XuTe BEKTOPHI:
a) KoJIuHeapHble; 0) COHalpaBJleH-
HbIE; B) IIPOTUBOINOJIOXKHBIE; I') PABHEIE

ITocTpoiite BeKTOp b — d

4

=

ITocTpoiiTe BekTOp € + f AByMA cmo-
cobamu

8

A, B, C, D, E — npou3BOJbHBIE
TOUKH.
Haiinure cymmy

AB+CD+EA+BC+DE

5

Q

—

ITocTpoiiTe BeKTOD @ + b AByM4 crio-
cobamMmu

9

M, N, E, F, K — npou3BOJbHEIE
TOUKH.
JokasaTp, 4TO

ME+KN+EK+NF=MN +EF+NE

6

ITocTpoiiTe BeKTOp £ — /M

10

/ b
<«

IMocrpoiite BekTOp d + b + ¢




140 «® leomerpus. 3aaaun Ha roTosbix YepTexax ars noarotosku Kk TMA u EM3. 7-9 kaaccel

IIpooonacenue mabn. 24

11 F E

M N

MFEN — mnapaJjjiejorpaMm
HokasaTb, 4TO

MO +FE+OF +EN=ME+FM

15| g ii T

R K

RSTK — mnapanjejorpamMmm
Bripasure BEKTOPEI RK, KT, SR ue-
pe3 BEeKTOPHI /1 U 7i

12

Haitgure X, ecin

CD+X+BC+AB=EF + AE

E F

16

M N

n
MNFE — mnapaiiejorpamMmm
Bripasute BexTopel EA u FB uepes
BekTOpl FN = Wi u MN = ii

13 T

R =—°s

Bblpaam‘e BEKTOP SM uepes
SR=duST=5%

17

—_—

Bripasure BexkTop KO u

yepes BEKTO-

=

ppi MK =duMN =15

14 A

B

18

MNKP — papajjenorpamMm
Bripasure BEKTODBI OM n MA ue-
pe3 BekToppl MP=du MN = b

A 7 D
ABCD — napajjejorpaMm
DK:KC=1:3
BripasuTe Be BEKTODHI Al AK u KB uepes
BekTOpol AD =G u AB = b
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IIpoooncenue mabn. 24

23| C
A D
M — cepenuna BD
MK : KN =3:2 N — cepeauna AC
Bripasute BekTop AM uepes BEKTO- )
peia =AK ub=AN Hoxkaszats, utro MN = 3 AD+ CB))
20 | & 24
A — — =
|ri| = |7i] = [&]
Hokasars, 4TO _
Flwm+i+kE=0 m
ﬁ o
N O
EA:AF=2:5 Yk SN,
Bripasute BekTop KE yepes BeKTo-
peimi =KAwurn=KF k fi
21 AM =nm,AN=n 25
BM, NC, MN, BN — ? ~ -
il = Bl = 1

C

il = 2
HlokasaTs, 4TO
m+n+k=0

=

JlokasaTh, 4TO - KA=8
AM+AN+AK =0 Haiigure | AK — AN + KM |




142 «® leomerpus. 3asaum Ha roToBbix uepTexax ans noarotosku k FMA u E[3. 7-9 kaacce

IIpooonowcerue mabn. 24

Haitnure | MN + ME — EK - OE |

27
S 31
A C
P # ‘7-'1 % K A 16 B
KP=12 p=AB+AC-BC
Haitnure | KP — KS + PT | ol — ?
28 04 32
N E B
0
18
M F c A
Haitnure | MN + NE - MN - OF | |E|=BC+BA—CA
B —?
29| E 2% K 33
B 8 c
©)
M 6
M 10 N A D
EN =12

Haitnure: |AB|, | BC|,| DC|, | MC |

30

Haitnute | KE — KM + KN |

34

B C
5
459
A 13 D

Hasigure: |BD|,|CD|, |AC|
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Oxonvanue mabn. 24

35 B 5 c 36 Haiigure:
K a)| MK + MN |,
6) | MK + KN |,
B) | MK + NK |,
r)|KM - KN|,
A 3 D 1) | MK — MN |
ABCD — tpanenss ,
a=CD-BC+AB M 7 N
Haitaure: |d|
37 P HaiianTe: .
1)| EM |- | EF|,
2)|EM - EF|,
3)|EM|+|EF|,
16 4)|EM + EF|,
5)| ME |+ |EF |,
6)| ME + EF |,
7)| ME |- | EF|,
p )| ME|~| EF|

8)| ME - EF |




144 «® [eomeTpus. 3ana4u Ha roToBbIx uepTeXax AAS noaroTosku k TMA u EI3. 7-9 kaacch

CPEJHSAS IMHUSA TPAITELIUA

Tubruya 25

1 AB=CD =15, Psgcp — ?

PABCD=36’AB—~?

B C B c
M 25 N E 10 P
A D A D

2 Pyner =30, KR —? SQ =TR=20,ST, MN — ?

S T

<
=

60°
Q R

3 QR-SM =8,SM, QR — ?

S M

Q R

Z/FEM =150°,AB — ?

F 4 E

K M

4 MF =2 NE,NE, MF —?

N E

SK=8,RT,EF —?
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IIpooonscenue mabn. 25

9 MN,DCc—2? |13 AD - BC =4, MN —?
D C B 4 c
M N FX\N
A" 2 g 5 B D
10 ML =4, /MNK = 135° 14 RE =EM =M@, KL — ?
RQ — ?
M N E M
R Q K L
60°
K 12 Q
11 AC=16,MN—? |15 KE|NF,RS —?
B C
E F
M N R S
60° %’ M
A D 5 N 9
12 QN=4,TE—? |16 MN =4, Scgrx = 8

M Q

45°

tgoa—?




146 «® Feomerpus. 3asaun Ha roTosbix yepTexax ars noarotoBku Kk TMA u EI3. 7-9 kaaccwl

IIpooonocenue mabn. 25

17 MN =68, AB - DC = 64 21 AD=2BC,EF —?
OK — ?
D C
; T
X B
18 PQSR[W =48, EF — ? 22 SMNRQ = 20, sin/M = 0,8
TE — ?
S R
F E
18 M
19 AB=8,EF—? |23 BC:CD=1:2,EF=20
BC —?
10 B
F
60°
A A
20 OM =6,0N=8,EF —? 24 KF=RN,KE =10

M

TS —?
K R
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Oxonuanue mabn. 25

25

PFMNK = 71,8, EL = 21,4
MT|NK, MN — ?

26

KF=2,MN=4
MN — cpenHAA JUHUSA
BC,AD — ?




148 «® reomerpmus. 3asaum Ha roToBbIx uepTexax aas noarotoBku k ['MA w EI3. 7-9 kaaccwl

IX kAacc
KOOPIUHATHBI BEKTOPA
Tabnuya 1
1 " 4
L n K M N
i
M N

MNKL — napaJjeiorpaMm
Bripasure BEKTODEI LN u KM ue-
pe3 BEKTODHI /7 U i

T *“* S
TMNS — napajijenorpaMmm
Bripagure Bexropbl TM u ST ue-
pe3 BEKTODPHI @ U b

2 D C

ABCD — napaJuiesorpaMm___
Bripasure BEKTODHI BD u CA ue-
pe3 BeKTOpbl d u b

5 M K

F i > E
MKEF — napaJjujejlorpamMmm
FT:TK=3:1

Pasnoxxknte BekTop FT 1m0 BEeKTO-
paM m u n

3
K M
i
& >
F = E

FKME — npsaMoyroJbHHK
Bripasure BekTopbelt EK u FM ue-
pe3 BeKTODHI /1 U 1t

6 g FENM —
napaJiieJio-
rpaMm
Haigure (ecan
3TO BO3MOYKHO)
Taxkoe uucJjo k,
YTOOBI BBINOJIHA-

M N J10CBh PaBEHCTBO:
a) FN=kF-FO; e)FA=Fk-NF;
6)M0=k-£f]; xc)AN k- FA;
B)0N=k'N_Fj 3)FN k- NA;
r)FM =k-NE; mn) NE =k - EF;

1) MN=k-EF; x)FO=k -ME
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IIPOCTEMILME 3AJJAYH B KOOPTUHATAX

Tabnuya 2

1 | Hano: 0K =3,0M =2

Haiinute koopaAuHaTH! BEp-
muH AMOK

Hano: M (3; 5), N (-2; 4)

Haiigure KOOpANMHATHE BEKTO-
pa MN

Y N
M /
M
(0] K X
2 Hauo: TOCM — upamo- Hano: A (2; 6), B (6; 2)
YTOJBHUK

Hainure koopauHaThl Bep-
mmH O, T, M, C

HaiiguTe KOOpAUHATEI
ToukKu M

Y B
C M
/
3
A
(0] 6 T X
3 | Dano: MQPN — xBagpar Hano: A (2; 4), B (0; 18)
M (-2; -2) Haiigute KoopAnHATH
Haiigure KOOpAUHATHI BEPUINH rouku C
Qa -Ppg N YA

1
Il

A
B
C

4 |Oano: TQMR — napaJuiesiorpaMm

R (0; 0), M (10; 0), Q (24; 6)
HaiizuTe KOOpAMHATY BepIIM-
HBI T

Y

Hano: M (4; 6), N (x; 1)
Haiigure: x

N
13
M
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IIpoooaxcenue maba. 2

9 | Nano: S (2x; -2), T (6; 4x) 13 | mamo: A4 (3; 3)
Haiigure: x Haiinure KoopAHHATHI
TouKku M
Y4\ A
T 14 S
O~ —O -
9] X
M
10 | Hano: A (1; 2), B (x; 0) 14 | nano: A (1; 2), B (7; 10)
Haiigure: x AC:CB=1:3
Y Hailigure KOOpAUHATHI
A TouKu C
B
C
A
(0] B X
1 Hano: A (3; 0), B (2; 5) 15 Hano: P (6; 3), M (14; 9)
Hanaurte: AB PM:MK=2:1
v B Haiigure KOOpAUHATEHI
A TouKu K
P
(0] A M
X K
12 | Hano: C (1; 4), D (0; 3) 16 | Hamo: E (2; 2), F (6; 10),
Haitgure: CD K (x;0)
Haiigure: x
% ° A P
D E
O] X 0 K X
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OxoHnuanue mabn. 2

17 | Iamo: AMTN 19 | Hamo: AMQR
M (8;0), N (6; -1), T (3; —4) M (6; 3), Q (0; 2), R(1; -5)
Haitaure: Papyrn Haigure: RE
T M
E
M Q
N R
18 Hano: OBCA — mnapaijeJio- 20 Hano: OABC — Tpanenus
rpaMmm AB=5,0C=12,A(2;4)
B(3;2),0A=6 Haitgure: BC, OB
Haitgure: AC, OC n Koopau-
HaTH BepiuuHel C v
Y AA_5 B
B C
o A X 0] 12 C X




152 «® Teomerpus. 3asayn Ha rotoBbix YepTexax ars noarotosku k [MA n EM3. 7-9 kaaccoi

NMPUMEHEHHUE METOJA KOOPIUHAT
K PEHHEHUWIO 3AJ1AY

Tabauya 3

1 Hano: AMKN

KP =80, MN =40
Hatigutre: MF u NE

4 Hauo: AABC

B (0; 0), C (65 2V3), A (4; 4V/3)
Haiigure: ZA, /B, £C

A

2 Hano: ATRS
RT=TS
TE =8, RS=24
Haiigure: SK

T

R E S

Hauo: AABC
BD =12
Haitgure: AE

3 IHano: AMCN
CD = 20
Haiinute: NF

C

Hauo: AMKF
ZKMF = 45°
Haiinute: ME
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Oxonuanue mabn. 3

Hano: AABC
Haiinure: AE

B

Hano: AMNP

M (4; 8), N (8; 2), P (14; 6)
Haitnure: Z/M, LN, £LP

N

8 E
60° g
12 C MY
9 | Haxo: AKDP
Haiipure: KE
D
@
W E
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YPABHEHHE OKPY)XXHOCTH

Tabnuya 4

1 | Hano: 0, (—4; 2), A (0; 5)

CocraBbTe YpaBHEHHE
OKPYXXHOCTH

N

Hauo: K (-2; 6), M (2; 0)
CocraBbTe YpaBHEHHE
OKDY>KHOCTH

2 Kakue u3 Touex A (0; 4),
B (5; 0), C (3; —4), D (4; -3)
IIPUHALJIEXKAT OKPYXHOCTH?

Hauo: M (0; 2), H (6; —2)
CocraBbTe ypaBHEHHUE
OKPYKHOCTH

3 | mamo: 0, (2; -4), M (5; 0)
CocTaBbpTE YypaBHEHHUE
OKDY?KHOCTH

Hano: T (—2; 3)
CocraBbTe ypaBHEHHE
OKPYXXHOCTH

N
)

X
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IIpodoaxcerue mabn. 4

Hano: O, (4; 5), OLM =3 10 | Ha OKPYXHOCTH HauanuTe
CocTaBbTe ypaBHEHUE TOYKHU:
OKPYKHOCTH a) ¢ abcuuccoit x = 2;
0) c opauHaTOM y = 4
—~9)2 —4)2 =
Y, Y (x—-2)y+(y—-4)3=9
M
O OOI
0 rX 0 1 ‘VX
Ilano: OK = 5, A (4; -3), 11 | Damo: B (-2; 6)
B (3; 4) CocraBbrTe ypaBHEHHE OKPYXK-
Hokaxxure, utro AB — xopaa HOCTH, OPOXOAAIIEeH dyepes
OKPYKHOCTH TouKky B
Y,
K
0 X
Haitnute TOuKH: 12

a) ¢ abcuccoit x = 2;
6) c opauHaToit y = 3

Hano: A (0; 2), B(-3; 1)
CocTaBbTe ypaBHEHHE OKPYXK-
HOCTH, NNPOXOAAILEH Yyepes
TOuKy B

Y
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Oxonuainue mabn. 4

13 | Daso: M (-3; 0), N (0; 9), | 14 | Dano: M (-2; 3), N (4; -3),
0, (0; yo) MN — nmawmertp
CocraBbTe ypaBHEHHE OKPYK- CocTaBbTe YypaBHEHHUE OKDYIK-
HOCTH, OIPOXOAAIIEeH Uepes HOCTH, NPOXOASIIEeN uyepes
TouKU M u N TOUKU M u N
Y, N
0,
8]
M X
YPABHEHHME NPIMOMN
Tabauya 5
1 | Hano: A(3;9) 2 | Hamo: B (-3; 10)
CocTaBbTe ypaBHEHUE Nps- CocraBbTe ypaBHEHHUE Nps-
moit MN moit KT
YA M K § YA T
ab T
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[Ipooonaicenue mabn. 5

Hai/inuTe: SAMON

Hano: A (1; 10), B (—1; -4)

CocraBbTe ypaBHEHUE NPA-
moit AB

Hauno: A (2; —-10)

CocraBbTe ypaBHEHHUE Ip-
MO, IpoXoAAllleil yepes To4-
KuOuA

Yoy = 3
Y, ES M
0 "X ) >
y—-3x+6=0
N
A
Hasinure: Sypac Hano: AABC
A(8;12), B(-8;0), C(-2;-8)
Y, CocTaBbTe ypaBHEeHUHEe MeAua-
el CM
i
l
I
R B
B\ A g O x
M
C C
2x+y+4=0
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Oxonyanue mabn. 5

9 Hano: MTLK — rpanenus 10 Hano: ABCD — pom0
M (-4; -4), T (-6; 2), AC=20,BD =8
L (14; 14), K (6; 2) CocraBbTe ypaBHEeHHUE IIpH-
CocraBbTe ypaBHEHHE AHMATO- MBIX, COJIEP:KallliX CTOPOHBI
Hajau ML pomba
T L B
A C
M K D
PEHHEHHWE TPEYTIOJIBHUKOB. IVNIOHIALb TPEYT'OJIbHUKA
Tabauya 6
1 Haitnure: Sypyk 2 Hampure: Syapc
C
A = B
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IIpooonscerue mabn. 6

3 | mamo: S,zpr =20 6 | mamo: LRMQ = 135°

Haiinure: EP Haitaure: Sarpg

Q
T
R 10
5
M
4 | Mano: Suyzr= 90 7 | Mawo: ZEPM = 120°
Haiinute: BR Havinure: Sppkp
B_ E
K
o R
5 M
15
MF©° p 8
5 8 . — .
aro: Syprg = 8 NE) Hano: ABCD napaJijiesio
Hainigure: ZEQF TpaMm
' Sapcp = 5043

Haitnure: Pypcep

E
B
20
A
8 C
D \60°
Q 1 F
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IIpooonscenue mabn. 6

9 Hano: MNEF — mapaJiieno- 12 Hano: ABCD — mapaJeo-
rpaMM rpamMm
Suner = 2542 ;?SUZB Z,_SO’6
Haiinure: Pyyer AHAHTE: Sapcp
Mo N B 16 c
13°
5 10
F E D
10 Hano: ABCD — napaJaneno- 13 lano: ABCD — npsaMo-
rpaMm YrOJbHUK
BD =16, AC =20 AC = 26
Hawgure: Sapep Hawnure: Sypep
B C C
Do o
A D D
11 14

Hano: KEMR — napaJneJo-
rpaMMm

KM =12, RE = 20
Hadgure: Sgpymr

(xa

Hano: MNKL — napaJjneo-
rpamMmm
Hasinure: Spypxr — ?
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Oxonyanue maba. 6

15 Hano: TKNM — napaJjieno- 17 Hano: ABCD — napaJeno-
rpaMm rpaMm
Haiinure: Srxnm sin ZADB =4/5
Haﬁ;(n're: SABCD
A D
5 Ja1
B C
16 Hauno: ABCD — mnapanjeo- 18 Hano: ABCD — Tpanenus

rpaMm
cos ZA=1/3
HaﬁJII/ITe: SA.BCD

B ,C
A% 5 D

AC =38
Haiinure: S, pcp

19

75°

Hano: KLMT — tpanenus
Haitoure: SKLMT
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PEINEHUE TPEYTI'OJIbHUKOB. TEOPEMA CHHYCOB

Tabnuya 7
Haitgure x, y.

1 5 CD — buccekTpHca

3 7 | 4ZK:/L:/M=4:2:3
M

16
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IIpooonsicernue mabn. 7

9 1342 13 | MNEF — napaJjuiejorpaMM
MK = — ,EF=x LMFE = 120°
N E
40°
Y 24
M = F
10 14 | ABCD — mapaJjienorpaMm
BD=x,AC=y
B C
4
X
A 6 D

15| PNQR — mapanmenorpamm

PQ =20
N y Q
3%
y 20
25°
P R
12 ME — buccekrpuca 16 ABCD — napaJiesorpaMm
LM = 30° AC=x,BD=y
MK=KT=y
B C
K
E
y T 8
60°
M V2 A I

12 D
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17 | FEKP — rmapaJjuiesorpaMm
EP=x,FK =y

25°

E K

Oxonuanue mabn. 7

PEHIEHHUE TPEYIOJIbHUKOB. TEOPEMA KOCHHYCOB

Haitnure x, y.

Tabnuya 8

1

M

10 T
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IIpooonscernue mabn. 8

QN =12 9 |eq RM = x
Yy
11 M
%,
R 8 T
ABCD — mapaJiiejiorpaMm 10
C
B 9 C 20
y
60°
A D A4 D
ABCD — napaJuiesiorpaMM 11
AC=8,BD=6 M
oV
x Yy
R 13 T
MNEF — napamnenorpamm | 12 x:y=3:8
M FN=x,ME =y
N
42
13
X
A Yy
100, Oc
F 11 E
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IIpodonscenue mabn. 8

13

My Mr=14 |17
13 T
P
15

R

14 AC =44 | 18 | ABCD — napansnenorpamm

x:y=2:3

c = =
37 BD=17,AC=19
B
15 D
14
A

15| ME|Fr,MK=-Ek=50 |19

D y C
2 ;
A B
K
y
N y
K . R
24
M 60 E P

7
16 | P DM =x | 20| ABCD — napannenorpamm
BD=x,AC=y
x:y=2:3

11 D
A
23
C
B
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Oxonyanue mabn. 8

21 23 | MFEN — napannenorpamm
P ME =14, FN =12
6 x—-y=4
o 1 F E
x Yy
L
R
M x N
22 24 | aBcD — napaJjuieyiorpaMm

AD=BD=x,AB=y
x—-y=11,AC-BD =2

B c
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CKAJIAPHOE NPOU3BEJEHUE BEKTOPOB

Tabauya 9

1 MNKP — kBajgpar
Hanigure: MP, MK

Po LK

Mm° Oy

Haiinute: NM - NS

2 A_B;CD — NPAMOYTOJbHUK
|BA|=6,|BC|=8
Haiigure: | BD |

A D

Hangute: MN - MK

45°
M 2 K

3 Haiinure: QR - RT

p {3; -4}, G {15, 8}
Haminure: cos a
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IIpooonxcenue maba. 9

ZKML =90°, KL = 22
Haiigure: MN - KL

K

M L

10 | AaBC

AB =AC = BC
Haﬁan’re:TAE -CD

C

A (-4; 8), B(2; 14),C (4; 0) 11 MNKP — npaMOYTOJIBHUK
Haiigure: cos £C Haiigure: OP - OM
A P K
4 O
30°
B c M N
AFEM 12 | REFT — NpAMOYTOJIbHUK
FE=EM =FM Haiinure: OF - FT
Haiingure: EF - EM
E
E F
10 K 0 5
120°
F M R T
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IIpooonocenue mabn. 9

13 | AABC — pasrocTopornuii 16 | 4 (2; 4), B(2; 8), C(6; 4)

Haiinure: BD - BC Haiinure: LCAB

B
c
3
a
A D c A "B
14 ab=4 171 M (-1, $3), N (1, -VB)
AUTUTE. OAMKN K (0’5; \/g)
Hanure: £LM
K
M N

15 | ABCD — napannenorpamm | 18 | E(-1;5), F(2; 8), T (3; 1)

i -b=.3 Haitnure: cos LE

Haiinure: Sypep

E
D c
5 / F
30° _
A i - B T
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Oxounuanue mabn. 9

19 FMNE — tpaneuusa
Haiinure: FE - NM

75° 15°

°E

20

T (3; 3), L (4,5; 5,5)
M (1; 5), N (6; 2)
Hanpgure: ZLON

JJIMHA OKPY)KHOCTHU. JVIMHA AYT'H

C — nnuHA OKPYXKHOCTH, | — QJauHAa AYTH.

Tabauya 10

1 | UAmB =120°
Haiigure: |

2

l=3n
Haigure: UKmM
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IIpooonocenue maébn. 10

3 Haitignre: C

SAaBKDEF = 72\/§
Haisigure: C

4 | c=4n
Hangure: SKMNT

OM =12,AB=10
Hai#inure: C

5 | LamB - 120°, C = 87+/3
Haitnure: AB

MN =48, 0K =10
Haisigure: C
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IIpoodonsxcenue mabn. 10

9 | UTmM =120° 12 | UAmB - UBA = 90°
Haiigure: | Haitgure: UAmB, UBA
- m
Ao
10| ¢ =24xn 13| p— nepuMeTp
Haitnure: VAmB C-P=T7
Haitgure: C
11 | UMmN: UNRM =2 ¢ 3 14 Haiigure: C

Haigure: UMmN, UNnM
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IIpooonacenue mabn. 10

15 | AB| MN, MN =16,AB=12 | 19 ME =75
Haiipure: C x  Haitgure: C
16 20 KM =6,RT =14
Haitgure: C
F E
R K T
17 Haiignre: C 21 Haiignre: C
18 Haiigure: C 22 Haitgure: C
K M
AN
M 12 N
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Oxonuanue maébn. 10

23 Haiiaure: C 25 BD=12,AD =16
Haiigure: C
. B
D
24 EF =16 26 KM=6,KT=TM
Haitoure: C K Haitaure: C
E
u
M 30 °F T
27 KE =20, KM = KN = 25
sina = 0,8
Haitgure: C
E
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NM.TOLIAJIb KPYTA

Tabauya 11
C — nJIuHa OKPYXKHOCTH, [ — nauHa ayru . Hagure SKp.

1 c=4ln |2

60°

4 AB=BC=AC=12| 8 ENMF — tpanenus
c EN =FM
N M
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IIpooonscerue maébn. 11

9 ABCD — Tpanenus 13 KTLP — Tpaneunus
AD=BC=6,S=12
D C
oO
A B
10 TMNK — rtpanenus 14
TM=KN, STMNK=125 A.D=10

11 ABCD — Tpanenusa 15 Sapcp =121
AB =CD, B
AD=2RBC,
3
MN =—
J2
D
16 MNKT — KBajpar
= 86
M

A
N,
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Oxonuauue maon. 11

17

MRST — kBagpat
Sxp — Sks = 456

21

EF=3
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\

&

(

IVIOIHAAb KPYTA

MN =12 6

Y

(Z
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Oxonuanue mabn. 12

9 11 C AB =16
UMP = UNK = 180°
P 20 K
10
M N B
10 12 MNKT — xBagpar

K




Pa3zaen Il

PELLEHUA HEKOTOPbDIX 3AAAY

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

VIl kaacc

K TabAnue 1

8. Ilycts LPOS = LSOT = x, Z/TOQ = ZQOR = y. Tak kak ZPOR = 180°,
Tox +x+y+y=180, unu x + y = 90. 3nauur, LSO0Q = x + y = 90°.
Omeem. 90°.

11. ZMSK + ZPSN = 180° — 90° = 90°. Tak kak ZMSP = Z/ZNSK (1o ye-
JoBu0), T0 LZMSK = Z/PSN =90°: 2=45° torna ZMSP=/ZMSK + Z/KSP =
= 45° 4+ 90° = 135°.

Omeem: 135°.

K TabAanue 2

5. Illycrs L1 = /3 = x, L2 = /4 = y (110 CBOUCTBY BEPTUKAJbHEIX YIJIOB),
Toraa monyuum 2 * (x + x) =y + y, orkyna y = 2x; £1 + £2 = 180° (no cBoii-
CTBY CMEXKHBIX yIioB). 3HaumT, X + y = 180. Tak kak y = 2x, 1o x + 2x = 180,
3x =180, x =60, y = 120. Arak, L1 = £3 = 60°, L2 = /4 =120°.

Omeem: 60°, 120°, 60°, 120°.

11. IIyers L2 = £3 = x, Torma £1 = 180° — (L2 + £3) = 180 - 2x. Ilo ye-
JoBuw £1 — /2 = 75°, 3uauunr, 180 ~ 2x — x = 75, orkyna x = 35, 7. e. L2 =
= /3 =35° 4£1 =180° - 70° = 110°.

Omeem: 110°, 35°, 35°.

K TabAuue 3

17. Tak kak AC = BD, BC = AD (o ycnoBuio) u AB — obuias ctoposa, To
AACB = AADB (no III npusHaky).

M3 paBeHCTBa 3THMX TPEYrOJbHHUKOB cjenyeT, uto ZC = ZD u Tak Kak
BC = AD, AO = BO, 1o CO = OD. Kpome Toro, ZAOC = ZBOD (xak BepTH-
kanbHble). 3HauuT, AAOC = ABOD (1o Il npusnaky).

3amevanue. AACB = AADB no I npusHaky, Tak kak AC = BD, LCAB =
=/ABD un AB — ofmias cTopoHa.

32. 1) ADOE = ACOF (no I npusnaky), Torga DE = CF.

2) A DEF = ACFE (no III upusuaky), Tak kak EF — of1iiasa cTopoHa,
DE = CF (uo mokazanHomy), DF = CE mno ycaosuw (DO = OC u OE = OF),
Torga Z/DFE = ZCEF.
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3) ADAF = ACBE (1o I mpusnaky), tak kak DF = CE, AF = BE (AE =
= BF no yciaosuw), EF — o6maa yacts) u £LDFA = ZCEB (110 JOKa3aHHO-
My), torga AD = BC.

4) AAED = ABFC (no III npusuaxky).

K TtabAuue 4

14. P,=MK+KS+MS=12+6+ MS=18 + MS;
Py=MS+ SN+ MN=MS+6+ MN.

Ilo ycaoBuio Py — Py = 3, umu MS + 6 + MN — (18 + MS) = 3,
MN -12=3, MN = 15.

Omeem: 15.

K TabAnue 5

17. B AAMC AM = MC (no ycnoBuio), meguana MN sBiaserca OHCCEeKT-
pucoii, torga LAMC = 50° -2 = 100°, LCMB = ZCBA = 180° — 100° = 80°
(CB = CM 1o yca0BUIO).

Omaem: 80°.

K TabAmnue 6

33. Tak kak AQNR — paBHoGeapeuuslit (N = QR) u ZNQR = 30°, Torga
ZRNQ = ZNRQ = (180° — 30°) : 2 = 75°, rorga ZKNQ = 30° + 75° = 105°.
Ho ZNQM = 30° + 45° = 75° u, Tak Kak LZKNQ + ZNQM = 105° + 75° = 180°,
to KN | MQ (110 111 npusHaky napaJieibHOCTH NPAMBIX).

K TabAnue 7

13. I cnocob. LA = /1+ £2=60°, £LC = 25°, Torga £B = 180° — (60° + 25°) =
= 95°, snayur, LAEB = 180° - (30° + 95°) = 55°.

II cnoco6. LZAEC = 180° — (£2 + £C) = 180° - 55° = 125°, torna LAEB =
= 180° — 125° = 55°,

3ameuvanue. 3aiady MOXKHO PEIIUTh HHAUe, NCHOJAb3ys 3JieMeHTh AADE.

Omeem: 55°.

K TabAmue 8

10. Tak kak RO L PS u PO = OS, to APRS — paBHOOeApeHHbIH, TOTAA
ZP = /RSP (110 CBOICTRBY).

IIycrs £LTSR = 3x, ZRSP = /P = 5x, rorga £LTSP = 3x + 5x = 8x. Tak
Kak £T = 115°, To nonyuyumM ypaBHeHue 115 + 5x + 8x = 180, otkyza x = 5,
T.e. LP = 5x = 25°, LTSP = 8x = 40°.

Omeem: 25°, 40°,

K TabAmue 9

30. ITo yciaosuio MK = KS, 3uauutr, AMKS — paBHOOeApeHHBIN, TOraa
ZM = Z/MSK = 35°. Agajorudydio B ASPN Z/PSN = 25°. BAMSN £LMSN =
= 180° - (35° + 25°) = 120°. CnemoBarensHo, LKSP = ZMSN - (LMSK +
+ ZPSN) = 120° — 60° = 60°.

Omeem: 60°.
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K tadbAuue 10

10. AMKN — paBHOCTOpOHHMI (110 ycaoBUW), Torna ZK = 60°; RK 1 PR,
saauyut, APRK npsmoyroibHbIi, Torgqa ZRPK = 90° — 60° = 30°, 1. e. RK =

= %PK. Ho PK = %MK= %MN=6,5, T.e. PK = —? =3,25uNR=13 -

-3,25=9,75.
Omeem: 9,75.

21. BAAME /MAE = 90° — 65° = 25°. BABCE ZCEB = 90° - 40° = 50°,
ZBEM = /CBE = 40°, torga B AAEB ZBEA = 90° + 40° = 130°, 3uaumur,
ZEBA = 180° — (25° + 130°) = 25°, 1. e. BE = AE.

BAAED /DEA = 90°, /ZEDA = 45°, torna Z/DAE = 45°, AE = DE. Cnepno-
BaTesibHO, BE = DE, 3nauutr ABED — paBHoOeapeHHREIH, rae ZBED = 40°,
rorga ZBDE = (180° — 40°) : 2 = 70°.

Omeem: 70°.

K TabAauue 11

9. Tak kak AD = BF, DC = CF (uo ycinoBuw), To AACB — paBHOGeApeH-
HBIHA, TOrRa LA = /B (10 cBoiicTBy). 3HauuTt, AAED = ABMF (o runotTeHny3se
U OCTPOMY YIJIY).

K Tabanue 12

16. MN — uckomoe paccrosume. Ilo ycmosuio BC = BM = MA = MC = 8,
3HauYuUT, ABCM — paBHOCTOpPOHHMI, T. e. ZCMB = 60°, Torna ZBMA =
= 180° - 60° = 120°, u, Tak kaxk MN — BbIcoTa paBHOOeaApenHOoro AAMB, TO
MN — 6Guccekrpuca, T. e. ZAMN = 60°, torga LA = 30°, 3HauuTr MN =
= —l-MA =4,

2

3ameuanue. MoXXHO MUCIIONB30BaTh TeopeMy Dajieca ¥ TeopeMy 0 cpenHeH
JINHUHK TPEeyroJbHUKA.
Omeem: 4.

VIl kaacc

K rabAaunue 2
24. B napannenorpamme ABCD /D = /B = 90°, torna ZA = Z/DCB = 90°,
T. e. ABCD — npsaMoOyrojlbHUK U, TaKk Kak DC = CB, Tto ABCD — kBagpar.
ITocxkoneky ZMCB = 60°u /B = 90°, to ZCMB = 30°, Torga CB = %MC =9

(10 cBOMCTBY KaTeTa, JIesKallero npoTus yria B 30°).
CnepoBaTtensHo, P =9 -4 = 36.
Omeem.: 36.
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K TabAnue 4

8. Tak kak SFTM — napaJunenorpamm u SF = SM (1o ycJioBHuIO), TO
SFTM — pom0, Torna ST L FM u guarounanu ST u FM pomba ABAAOTCA
oucceKkTpucamu ero yrJjos. Ilyers Z2 = x, torga £1 = 10 + x, 3uauur, £1 +
+/£2=90° nmu 10 + x + x = 90, 2x = 80, x = 40, 7. e. £2 =40°, L1 =10° +
+ 40° = 50°, rorna /FSM = Z/FTM = 80°, LSFT = ZSMT = 100°.

Omsem: 80°; 80°; 100°; 100°.

K TabAmnue 5

10. B napannenorpamme ZR = 90°, aHauutr, EM KR — npsaMOyroJbHUK.
Tak kak ZEFM = 45°u /R = /M = 90°, to AEMF — paBHOOeJPEHHBIA U
ME = MF.

IIycte FK = x, torna ME = MF = x + 6 u MK = 2x + 6. Ilo ycioBumw
3agaum P = 36, torna umeem ypaBHeHue 2((x + 6) + (2x + 6)) = 36, orkyza
HaxoauMm x = 2, 3gHauut, ME=KR=x+6=8, MK=ER=2x+ 6 = 10.

Omeaem: 8; 8; 10; 10.

K TabAnile 6

18. Tax kak ABCD — rpanenusa, to AB || NM, torna ZANM = 70°,
ZNAB = 180° - 70° = 110°.

ITockonvky NB — 6uccexrpuca ZANM (mo ycioBumw), to LZANB =
= /BNM = 35°. Ho /BNM = z = 35° — KaK HaKpecT JieKaliue yIjbl Ipu
mapaJijaeabHbIX IpAMBIX AB u NM u cekyuieii BM, torga LZNMB =2z +45° =
= 80°u LABM = 180° - 80° = 100°.

Omeem: 110°; 70°; 100°; 80°.

K TadbAanue 8

15. Ilo ycnosuio DE = FC = —;—EF, T.e. EF = 2DE = 2FC. B AEKF upo-

BezeM BbicoTy KM, torga EM = MF = DE = FC. 3ametum, uto AADE =
= AKME (DE = EM u Z/AED = /KEM; /D = ZEMK = 90°) u AEMK =
= AFMK (no apym katetam). AHajsoruuno AKMF = AFCB.

IIycts DC = 7x, Torga AD = 4x u Sapcp = Tx - 4x = 28x2. Ilo ycnosuio

Srexr = 28. Ho EF = DE + FC = %DC = —;—x u KM = AD = 4x, Torza

SAEkF = %EF~KM, UK Sppxp = %%x-cix =28, min Tx2=28,x2=4,x =2,
Toraa Supep = 28x2 =28 -4 =112,

3amevarue. MoKHO MOKA3aTh, YTO Syupcp = 4SAckF-
Omeem: 112.

K TabAmnue 9

17. Ykasanue. O6o3nauute AD = x, AB = y, Toraa 2(x + y) = 20. Ilycts
S — mnJomlaab napaJiaejgorpamma, Torga x - 2 -4 =y + 2 - 6. Jlanee pemuTs
cucteMy ypaBHeHu#t x + y = 10; 2x = 3y, u 1. 1.
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22. Ilycts B napannenorpamme ABCD auaronanu AC = d, u BD = d,, rae
AC =16, BD =12. Tak kKak AO = OC u BO = OD, To AAOB = ACOD (u0 I npu-
3HAKy paBeHCTBAa TpeyroabHuKoB) u ABOC = AAOD (mo Toi ke npuunHe). Ho
paBHbIe MHOTOYTOJbHUKH UMEIOT PaBHBIE IJIOMAAHU, T. €. Spa0B = Sacop ¥

Sasop = Sapoc» 3HAYHUT, Sypcp = 285408 T 2SaBoc = 2(Sas0e + Saoc)-

Ho Spu0r = %AO +BO - sin 60° = %—;—d, %dz sin 60° = —%dldz sin 60°;

SaBoc = %BO - OC - sin (180° — 60°) = %d2 %dl sin 60° = ';—dldg sin 60°.

1

2
1 . 1 .

CrnemoBaTtenbHO, Sspcp = 2 - —8—d1d2 s1n60°+§d1d2 sin60° | =

= %dleSin 60°.

V3

Iockoabky d; = 16, ds = 12, sin 60° = —2—, TO

1 3
Sapep= = +16-12- £=48\/§.
2 2
3ameuanue 1. PakTHUYECKU MBI JOKAa3aH, UYTO IJIOIIAAb [1apaJjeaorpaM-
1 .
Ma S = 3 d,dssin @, roe d, 1 do — aAuaroHajau, () — yroJ MeXAYy HUMH.

3amevanue 2. IlonyueHHasa dopMyJia BepHa AJIA JIOOOTO BBITYKJIOrO 4e-
THIPEXYTOJbHHUKA.

Omeem: 48x/§ .

K tabAanue 10

11. 3agauy moxxHO pemiuTsh no ¢popmysae I'epona. ITokaxkem apyroe pere-
1
HHE, OCHOBAHHOE Ha IPUMEHEeHN U GOpMyaEl S = 3 a * h, KoTopoe IPpUBOAUT K

OTHOCHUTEJbHO GOJIee IPOCTHIM BHIYHCICHUAM.
IIposeneM Bricoty BD. Ilyers DC = x. Us AADB BD? = (v/5)% - (W18 - x)%;

u3 ABDC BD? = (4J10)? - x*. CpaBHUBasA npaBble YacTH MOJYYeHHBIX pa-

BeHCTB, uMeeM 5 —(v/18 — x)? = 10 — x2, oTkyZAa Nocje YIPOUEHUH HaX0AUM

x=23/6+2, Torna BD? = 10 — x2, unu BD? = 1_9_1=§22’ oTKyxa BD =

72 144
= {382 /12. CnenoBaTesibHo, S = %AC *BD = 191 /4.

Omeem: 191 /4.
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12. Ykrasanue. octpouts AABC no napaniaenorpamma ABCD, sateM npu-
< 2
MEHHUTH CBOMCTBO d +d22 = 2(a? + b2), rae d; u dy — OUaroHanM, a U b —
CMeXXHble CTOPOHBI IapaJiiejorpaMMma.

3amevarnue. 3ajauy MOKHO PELIATh U 10 popmye S = %a *h (cm. Ne 11).

19. Vkasanue. Sapec = DC-CE =—5—. Manee 0603HaYUTL Spppe = X,
Susc CB-CA 12

x 5
SpaBc = Y ¥ PELIUTH CUCTEMY YpaBHEHUH ; 12’
x+y=51.

K TabAuue 11

18. IIycte BC = x, torna AD = 2x. IIposeaem Bricotry MN. Ilo yciaosuio
3agauu Spamp = 120, nan %AD *MN =120, unn % *2x - h =120, xh =120,

rae h = MN — Breicota AAMD (u Tpaneuuu). Sypep = %(%BMh) +
1/(1 1
+ S + —|=MC-h|==xh+ 120.
samMp F [2 ] 5
Tak kak xh = 120, To S pcp = 180.
3ameuanue. HerpynHo 3aMeTHUTh, YTO Spapym = Samcep = ixh U Spapmp = xh,

T. €. Spamp = 2(SasBm + Samcp)-

20. IIycte O — TOuKa mepeceuenus auaronaneit AC u BD Tpanenuu
ABCD, rpe AD = BC. Tak kak AC 1 BD (110 ycioBHI0), TO S = Sppsc + Saapc =

%AC *OD + %AC OB = %AC'(0D+ OB) = %AC‘BD.

Ho AC=BD =8, Torga S = % - 82 =32.

3amevarnue. PaKTUUECKU MBI JOKA3aJH, UTO «ECJH B Tpaneluu AUaroHa-
JIX MMEPIEeHANKYJIAPHEI, TO IJIOIIAAL S = %dl -d,, Tae dq 1 dy — NJIMHBI AHa-
rouaJjiei. B yacrHocTH, ecJH Tpanelnus paBHOOedpeHHas, To d; = ds = d,
torga S = %dz».

26. Ilo ycaoBHuIO 3agauyu S =4mM2uS = 25 m2. 3amMeTHUM, UTO
ABOC AAOD
Sas0B = Sacop (BOKa3aTh CAMOCTOATEJIBLHO).
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Torza Spuos © SaBoc = Saaop : Sacop» OTKYAa Haxonum S,op = Shcop
= SABOC : SAAOD = 100, Torga SAAOB = SACOD =10 (Mz), 3HAYUT S = SABOC +

+SAAOD+2SAAOB=4+25+2.10:49‘
Omeaem.: 49.
K TabAmue 12

42. Mlycrs TL = a, MT = b, toraa Pykrr = 2(a + b) = 40, mim a + b = 20.
3amernm, uto Sy = TL - 2CO = MT - 2BO, rze BO = x, 3Ha4uT, 8a = 2bx =
=48,a=6,b=20—- 6 = 14, Torna 2bx = 48, x=1—72—.

Omeem: —.
7
45. Ilycte LT = a, RQ = b, torga MT = —;—(a — b). Ilo ycnoBuio Spror =

= _qi_é -x, e QM = x — BBICOTA Tpameui, SLRQT = 300, nin 2 -x =300,

(a+b)x=600.LM=LT—MT=a—%(a—b)=-;:(a+b)2.

2
Ho a+b=—6—0—9, roraa LM:EQ. N3 ALMQ umeeM (ﬁQQ] +x2=625,
x x x
HIH 900200+x2=625.

x
Peniasa nmonydyenHoOe OMKBaJpaTHOEe YPaBHEHUE, HAXOAUM Xy = 15; x5 = 20.

Omeem: 15; 20.

50. YVkasanue. I3 Touku C IpoBeCTH IPSAMYIO, HapajjejIbHYI0 JUaroHa-
au BD po nepecedyeHuA ¢ npogoykeHneM ocHoBauua AD B Touke E. [aiee

IOKAa3aThb, 4TO AACE — OpsaMOYTroOJIbHBIA.

54. Ykasanue. IIposectu BricoTy DE, 0603HauuB AE =y, rae y = é(ZO - x).

Hnsa sHaxoxpaeansa DC = x, COCTaBUTh CUCTEMY YPaBHEHHUHN

1
==(20 - x),
y 2( )

y2+h?=132%,
(20 + x)h = 360,

B pe3yJbTaTe yero moayuyutca ypaBHeHue (20 + x)%(6 + x)(46 — x) = 7202,
a 1ocJIe yupolleHuil pelnTs ypapaerue x4 — 1476 x2 — 27 040 x + 408 000 = 0.

Hanee nokasaTs, 4To x = 10 — eIMHCTBEHHBIN KOPEHb.
Omeem: 10.
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K tabAauue 13

22. Ilyctrs QN = a,QE = EF = b, EM = c. Tak kak QE = EF, 0o AQEF —
paBHOOeApeHHbIH, Torna LFQE = /QFE. Ho EF . NM u QN L NM, 31avur,
QN | EF, torpa /NQF = LEFQ, 1. e. QF — 6uccekrpuca ZNQM, cnenona-

NF QN a 4
TeJbHO, —— I —— =—,
FM QM’ b+c b
U3 nonobua AMFE u AMNQ@, umeeM e =L, MU b_+_c_£.
8+10 10 9 5
Kpome Toro, us AMFE c2? — b2 = 100.
gig:g, 50 40
Pemasa cucremy 9 5 HaxXoauM c=?, b=—3—; TaK Kak
¢ -b* =100,
a 4
——=—, To a = 24. 35a4uT, Pyypyg=x=a+b+c+18="7T2.
b+c 5
Omeem: 72.
36. Ilycts AD = a, DC = b. Ilo ycinosuio AC=BC=a + b, AC-AB=4,81u
a_3
b 5
ITo cBoiicTBY 6UCCEKTPUCHI 2_ AB = AB = AB u(a+b)—- AB = 4,8, or-
b BC AC a+b
Kyna AB = (a + b) — 4,8, Toraa a_22 AB —3— AB = §(a + b), 3Hauwur,
b a+b 5 5

§(a+b)=(a+b)——2—4}-,I/IJII/Ia+b=12.
5 5
Tak Kak Pjgpc = x, To x = AB + 2AC = —(a+b)+2(a+b) %2+

+2-12= 12-(§+Zj 156 = 31,2.
5 5
Omeem: 31,2.

K tabAauue 14

24. Ilycts LE = Z4, Torna B AMEL /1 + £3 + Z4 = 180° ZMLF = /5,
rorga /5 = /1 + Z4 = 180° — £3; LF = 180° — (L2 + £5) = 180° — (L2 +
+ 180° — £3) = 43 — Z2.

Tak Kak £3 = Z1 + Z2 (uo yciaoBuw), to LF = /1, 3sauut, AEML ~
~ AMEF (no I npusnaky), torna EL : EM = EM : EF, yiu x> =8+ 18, x = 12.

Omeem: 12.
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28. IMockoasky BC | AD, To ABCD — Tpaneuus, torga ABOC ~ AAOD (1o

. x
I npusnaky). CiaegoBaTenbHo, —=£k, rae k — Koadpdunuert nogobusd. Ilo

yeaoBHIO Sxpoc : Sasop = 1 : 9, mian k® =%; k=%. 3HayuT, £=%—, OTKyZa
y
y=3x.Hox+y=9,6, Tornadx+x=9,6, x=2,4;y=2,4-3=17,2.

Omeem: x = 2,4; y = 17,2.

K TabAuue 17

15. Yepes Bepmnay N nposegem npamyio NA | ME no nepeceuenus ¢
npojgomxenneM TK B Touke A. 3ameTuMm, uTo ATNA — NIpAMOYTrOJBHBIH.
Kpowme Tor0, Sprnva = STMnva (I0KA3aTH CAMOCTOATEBHO).

Mycrs MN = x, TE = y. Us AMEK EK = J152-9% =12;

STMNA = %(x + Y + 12) - 9.
C Apyro# CTOPOHBI, STpna = SaTna = —;— +15- TN, rae TN2 =81 + (x + y)2.
15 9 3
3Hauur, ?TN=§(x+y+12), orkyga TN = g(x + y + 12), Torma
595 (x +y+12)2 =81+ (x + y)?, nau, nocie ynpomieHus umeem 16(x + y)2 —

—-216(x +y)+ 729 = 0, mam (4(x + y) — 27)2 = 0, OTKYla HAXOAUM X + Y =%z,

Toraa STMNK = %(—24—74'12):6—;?' = 84,375.

Omeem: 84,375.

K TabAnue 18

13. Vkasanue. 13 BepuminHbl B onycTUTH BBICOTY Ha cTOpoHY AC.

K tabAuue 19

17. Ykasanue. Yuects, utro AD = BD = CD = R, rie R — paauyc onucaH-
HOH OKPY’KHOCTH C IIEHTPOM B TOuKe D.

21. Tak Kaxk CF — meauana AABCu ZACB=90°, To FA=FC=FB=6 —
pazuyc onucaHHOM okpyxkHocTH. U3 ACEF CE = \/62 - (3\/§ )2 = 3; us AAEC

HaxoauMm AC = VAE? + CE?, umm AC = \/376\/§+72=6\/2+\/§.
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Torpa sin LA = CE , cos LA = —A—l£=%( 2+\/—3_).

1
3amevarnue. MokHO IOKA3aThb, 4YTO 2+ \/_ = %(\/g + 1)2, TOTZa

V2 V2

sin /A = T(\/5—1) ¥ cos LA = T(\/ﬁn).
K 1abAmue 20
19. Ilycts E — TOYKa KacaHUA KacaTeJbHOWl AB K OKDYKHOCTH,

torna NA = AE u BE = BK. Ilo ycnoBuio Pypap = 48, uau MA + MB +
+ AB = 48, rne AB = AE + EB = AN + BK, torna MA + MB + AN + BK =
=(MA + AN)+ (MB + BK)= MN + MK = 48. Ho MN = MK, torna MN =
= MK = 24.

Omeem: MN = MK = 24.

K TabAnue 21

9. Vrasanue. IlpeaBapuTesibHO JOKAa3aTh, UTO0 LEAF = %(UEF—UBC).

45. Yraszanue. YdyecTs, uTo /BMC = %(UBC +UAD).

54. Vrasanue. Ilycto WAB = 10k, Torna WCA = 12k. Jlasee pellIuTh ypaB-
nenue 10k + 12k + 140 = 360.

K TabAnue 22

13. Vrkaszanue. lIpogomxuts RK 10 nepecedyeHus ¢ ocHoBanueM MN B
touKe P. Jlaynee yuecTh, uTO IO cBoMcTBY Mmeauad RK = 2KP.

17. 3 npamoyroasaoro AMDC, rape MC = 26, MD = %MN =10, numeem:

CD = V26" -10° = 24,

ITo ycnoBuio O; — touka nepeceueHuss meauan ACMN. Ilycts OyD = x,
torpa O,C = 2x, Torga x + 2x = 24, orkyaa x = 8, 0,C = 2x = 16.

IIycte OD = y, nonyuum OO0, = DC - 2x + y) =24 - (16 + y) = 8 — y.

3aMeTuM, 4TO Sypync = %MN -DC = %MC *NB, unu 20 - 24 = 26 - NB, or-

Kyaa HaxoauMm NB= %@ .

13

Omeem: _2:12 .
13
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K Trabanue 23

11. Tak kak AABC — npsiMOyroJbHbLil, To AB = v/24% +10% = 26. IlycTs

OD = r — paauyc BOMCAHHOM OKPYXXHOCTU. 3aMeTuM, uTo BM = BN, AN =
=ADu MC=CD =0D = r. llyctb N — TouKa KacaHua AB U OKpY>XHOCTH,
torna AB = BN + AN =BM + AD = (BC -ry+ (AC - r)=AC + BC - 2r,

OTKYy/Ja HaXOAUM I = %(AC + BC -AB) = 4.

Omeem: 4.

21.RT=13+5=18.SAREF=%-18-EF=9EF.IchTbRE=RF=x,

ET = TF = y, rorga Spgrer = 18y. A3 AERT x2 — y2 = 182. Kpome Toro,

SArer = ‘;_be_, raiea=b=RE =x,c=EF =2y, R= 13 — paauyc onucaHHoOu

x* -2y
413
Ho x2 — y2 = 182, roraa y2 = 18 - (26 — 18) = 144, y = 12, Toraa Syper =
=18-12 = 216.
Omeem: 216.

OKDYKHOCTH. SHAYUT, Srppr = = 18y, otkyna x2 = 26 - 18.

36. Ilyctre BC=a,AC=b,AB=c¢,r=4, Torgar = %(a + b - ¢) (cMm.

Ne 11), uam %(a+b—-20)=4, rae c = AM + MB = 20. 3gauur, a + b = 28.

2,32 _
Kpome Toro, a2 + b2 = 400. ImeeM cucteMy ypaBHEHHH {a +bb 2_8400,
a+b=28,

(a + b)2 = 400 + 2ab, nau 400 + 2ab = 784, oTkyna ab = 192.
SHAYHUT, Spapc = %ab = 96.

Omeaem. 96.

42. ITockoasky QP =4, QM =2 u QM 1L PM, to LP = 30° = UQR =
= 60°, sagauur, Z0 = 60°. Tak kax QO = OR, To ZOQR = ZORQ = 60°, T. e.
AQOR — paBHOCTOpPOHHUH, Torga OR = 6.

Omeaem: 6.

44. ] cnocob.

B paBHoGenpernoM AABC AC = BC = 10, OM — paauyc BHIUCAHHO! OKPYK-
HOCcTH, Torga OM 1 AB. Ilposenem Bricory MC, torga B AAMC cos LA =

AM

= _A—C_ = 0,6, agaunr, AM =10-0,6 = 6, Torna AB = 12. ITo Treopeme ITuda-
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ropa MC = V10?-6* =8, Syapc = éAB - MC, a c Apyro# CTOpOHbl, Spyapc =

=p'r= %(AC+BC+AB)-OM, rorga 12-8 = (10 + 10 + 12) - OM, oTKyaa

OM =96:32=3.
Omeem. 3.

II cnocod.
ITycte K — TOYKAa KacaHUs OKPYXKHOCTHU U KacaTeabHou AC. 3aMeTHM,
uro AAMC ~ ACKO (KakK npsaMOyroJibHble, HMeIIue OOLUA OCTPHIH

LACM). N3 nogobus numeeM: ———=£9, rope AM = 6, MC = 8. Kpome Toro,
MC KC
KC=10-AK =10 - AM = 4, ggauur, KO = % =3.Ho KO=0OM,T.e.
OM = 3.
Omeem: 3.

48. Ilpoeenem BoicoTy KM Ha ocHoBaHue EF, Toraa B paBHOOeIPEeHHOM
AKEF (KE = KF), Boicota KM saBasieTca 1 MeAuaHoi, 1. e. EM = MF = 24,

1
SAEkF = 3 * 48 + KM = 24KM; ¢ npyroit CTOpPOHBbI, Sygxp = %%, rae a =

KE-KF-12

=EK,b=KF,c=EF, R=EQO = 25, torna umeem: 24 - KM = 35

12x2

Iycts KM = h, KE = KF = x, torna 24 - h = , uau x2 = 50h.

N3 AKME x? = h? + 242, rorpa nosryaum 50k = h2 + 576, unu h2 — 50k + 576 =0,

OTKyJa HaxonauM h, = 18, hy = 32. 3uauur, x° = 50+ 18 = 900, oTkyza x = 30,

niu x2 = 32 - 50 = 1600, x = 40. CnenosaTtennHo, EK = 30, wiu EK = 40,
Omeem: 30, nau 40.

59. I cnocob.

IIposenem BoicoTy Tpanenuu BE. Tak kak LA = 60°, to LABE = 30°.
Touka O — MEHTp BIHUCAHHON OKPYYKHOCTH, 3HAYUT, AO — GucceKTpuca
yraa A, T. e. ZOAK = 30°, torna AABE ~ AAOK kak npAMOyTroJjbHbIE, HMe-
IOII[1ie€ paBHbIE OCTPbIE YIJIBI.

Ilycts AD = 2x, BC = 2y, MN = 20, Torga (2x + 2y) : 2 = 20, uau 2x +
+ 2y = 40.

Ho AB + CD = BC + AD (110 CBOHMCTBY ONMMUCAHHOI'O YEThIPEXYTOJIbHUKA),
ninu 2AB = 2x + 2y = 40, AB = 20. CanenoBarenbto, AB : BE = AO : AK, unu

10 : OK = AO : x. Us AOK, rie ZOAK = 30° = OK = %AO, Torza AO —
=2-0K,T.e.10: OK =2 - OK : x°.
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x 10 2.0K 5 1
Hoctg 30°= — => x = OK\/§ TOorga —— U ——=——, OT-
& OK OK OK\/— OK 3

Kyza OK = 5\/5 .

II cnoco6.
MN =20, x+y=10, 2AB = 40, AB = 20 (cMm. I cnocob).

N3 ABEA cos 30° = BE 2 OK = \/_ —, orkyaa OK = 5\/_

AB 20 2
Omeem: 5\/5 .

63. Ilo ycaoBuio MNRK — npAMOyroJbHas Tpamemnus. 3aMeTHUM, 4YTO
4N + ZR = 180° (kak cymMa ogHOCTOPOHHUX yrioB). Ho Touka O — neHTp
BOUCAHHOM OKPYXHOCTH, OR 1 ON — COOTBETCTBEHHO OHCCEKTPHCHI YIJI0B R
u N, torga ZORN + ZONR = 90°, 7. e. ARON — npsMOYTOJIbHBIH, 3HAUUT

N = V6% +8% =10.

Bricora ARON paBHa paguycy BIHCAHHOH B TpaleIHUio OKPYKHOCTH, TOT-
Jla BBICOTA Tpalelyl paBHA JUaMeTpy 3ToH okpykHocTu. ITycrs OT — BBICO-

Ta AORN, Ttorna S,ron = %OR *ON = %RN OT,ummn 6 -8 =10 OT, oTKy-

na OT = 4,8, snauur, RE = 2 - OT = 9,6, rie RE — BBICOTA Tpameluu,
onylleHHasA Ha ocHOBaHue M N,
Ho MN + KR = KM + RN (110 CBOHCTBY OIMMCAHHOI'O YEThIPEXYTOJbHHUKA),

3HauuT, KM + RN = RE + RN = 19,6, torna Synpx = %(MN + KR) - RE =

;(KM+RN) RE = 1—922-96 = 94,08.

Omeem: 94,08.

67. IIposenem BoicoThl EF u QK na ocHoBanue MT. Tak kak EQ | MT, To
MTQE — tpanenus (paBHoGeapenHas). ITo yenosuio MQ — 6uccexkrpuca £ M.

3ameTuM, uto LQMT = /ZMQE = 30° (kaK BHYTPeHHHE HaKpPECT Jie-
JKalllie IpHU napajjiedbHbIX NpAMBIX MT u EQ u cerkymen MQ). Torma
ZEMQ = ZMQE = 30°, T. e. AMQE — paBHOOenpeHHbIH (II0 IPU3HAKY paB-
HoDOexpeHHOro TpeyroiabHUkKa). Ilycts EQ = 2x, MT = 2y, ME = EQ = 2x.

WUz AMEF MF = %ME = x, EF = J4x? —x? =/3x% = x/3.

N3 AMQK MQ =2 QK =2 EF = 2x+3.

1
Samer = EMT ‘QK = % - 2y - x/3 = xyv/3; ¢ Apyroit cTOpoHHI,
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SAMQT = MQ4QQTOMT, HJIHA SAMQT = —Z:—;-xzy, 3HAYHUT, xy\/§=—4ix2y,

OTKyZa X = 4.
CnenoBatenbno, Syror = %(MT +QE)-EF=(x+yYy)- x+/3.

Ho MT = 2MF + FK = 2MF + EQ = 4x, wau 2y = 4x, y = 8, 3Ha4Ur,
SMTQE = (4 + 8) ° 4\/—3—=48\/—3— .
Omeem: 48\/5.

76. Tak kak EF | TR, to TRFE — rtpanenus. Ilo cBoiCTBY ONMCAHHOTO
yersipexyroibiuka TR+ EF = ET + FR, niu TR+ EF = 28. HoTR - EF =
= 14. Ilycre TR = x, EF = y, rae x > 0. UMmeem cucreMy ypaBHeHHU

x+y=28, [2x=42, [x=21,
x-y=14; 2y=14; |y="T.
WUrak, TR=21, EF=1T.
ITpoBenem BoicoThl AE u FB tpanenuu. Ilycte TA = z, rorna AB=EF =17,
BR=21-(z+7)=14 — 2.
U3 ATAE EA2?=132-22; us AFBR FB2=152—- (14 - 2)2. Tak kak EA =
=FB, 10 132 — 22 = 152 - (14 - 2)?, uau (14 — 2)%2 — 22 = 152 - 132, oTkyza
HaxonuM z = 5, torga EA2 =132 - 52, EA =12.

3Ha4yurT, STRFE = é(TR + EF) -EA = % -28-12=168.

Omeem: 168.

83. ABCD — pom6 (mo ycrnoBumw). Ilycte AB = x, torga P = 4AB =
= 4x = 80, otkyzaa x = 20. Tak kax AC = 32, to AO = 16. U3 AAOE AQ? =
=AE? + OE?, unu AE? + OE? = 256. Tak kak AC 1 BD (110 cBoiicTBY pomba),
to AAOB — npsiMmoyroibHBIH U, Tak Kak OE | AB, to AO? = AB - AE, uin
162 = 20 - AE, otkyna AE = 64/5.

2
3Hauur, (%] + OE? = 162, unu OE? = (16—%](16+%), unu OE? =
= El—i, orkyaa OFE = ﬁ = 9,6.
5 5 5
Omeem: 9,6.

86. Yros A DpaBUJIBLHOrO IIECTUYTOJbHUKA paBeH: LA =180°-(6-2):6 =
= 120°; AO — ouccexkrpuca ZA, t. e. ZOAM = 60°, rae M — TO4yKa KacaHUA

¢ oKpyskHOCcThI0. I3 AAOM OM = AO - sin 60° = 543 —\g—g =%.

Ho OM = %AB, Torga AB = 15.

Omeem: 15.
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K TadbAnue 24
20. Ilycts EA = 2x, AF = 5x, torna EF = 7Tx. Ilo npaBuy TpeyrojbHUKa
ﬁ+ﬁ=ﬁ, wiu KE+Tx=n.
AHajoruuyuo ﬂ+ﬁ=ﬁ, UAU 171+537:=;z; K—E+ﬂ=ﬂ, HJIu

ﬁ+2§=;z, OTKYyJa KE =m - 2x. Tax Kak I—{_E+7;c=ﬁ, TO 5—2;c+7;c=ﬁ,
17819 5;:;—51, OTKYyIa ;:—gﬁ+gﬁ, 3HAYMUT, ﬁ=ﬁ—2-(—%ﬁ+%ﬁ) =

7T— 2-
= —m-—n.
5 5

Omseem: KE :zﬁ—gﬁ.
5 5
23. Ilockoasrky M — cepenuna AC, To AM = MC; ananoruuno BN = ND.

MN =MC+CN = = AC +(CD+ DN) ——(AD+DC)+CD+;EB =

136
2

_17p.1 C+@+%(D—C+a§)=%E+;DC+CD+2DC+ =CB =

[\
l\D

= %AD %CB+(DC+CD) = %AD+;CB = —(AD+CB), 4TO U TpebdoBaJIOCh

AJOKa3aThb.

30. ITo ycnoeuio MNKE — npamoyroasHada Tpameuus, rae MK = 2V2,
ZMKN = 45°u ZMKE = 90°.

ITpoBenem BoicoTy KF k ocHoBanuio ME. 3ametrum, utro /MKN = /KME =
= 45°, KaK BHYTPeHHUE HaKpecTJeKalllie yIJbl IpU HapajjelbHbIX MpA-
MbBIXx NK u ME u cekymeit MK. Ho torga ZE = 45°, 7. e. AMKE — paBHoO-
b6enpennslii, u MK = KE. Kpome Toro, NM = KF (Kak BBICOTHI TpalleIliM) U

NM || KF, snauur, |[KE-KM +KN| = |[KE+MK+KN| = |KE+MN| =
— |KE + FK |=| FE|.
Us AMKE, tne /ZMKE = 90°, MK = KE = 232 , ME? = (24/2)% + (2+/2)% =16,

oTkyna ME = 4. Toraa FE = 2, snauur, |FE| = 2.
Omaem: 2.
35. U3 rouku C nposegem CF || AB u coeguHUM ToyKu B u F. U3 Touku

C nposenem CE || BF, torga AF = FE = BC = 5 (o nocTpoeruo) u ED =
— AD - (AF + FE) =
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JelcTBUTEJNBHO, a=CD-BC+AB = FA+CD+AB = CD+FB =
= CD+FC+CB = CB+(FC+CD) = CB+FD=FA+FD = FA+(FE+ED) =
= FA-FA+ED=ED. 3uaunr, |al=|ED| = 3.

Omeem: 3.

K TabAuue 25

11. IIposexnem BricoTy CE Tpaneunuut ABCD, rane AB = CD, AC = 16, torza
MN = -;—(AD + BC).

IIycts DE = x, BC = y, torna MN = %(Zx +2y)=x +y.

Tak kak ZCAD = 60°, To LZACE = 30° = AE = %AC=8. Ho AE = x + y,

3HaYuT, X + y =8 u MN = AE = 8.
Omeem.: 8.

16. IIposeaem Bricoty FT Tpaneuun CEFK, rge CE = FK, MN = 4,
SCEFK = 8. SCEFK = %(CK + EF) - FT = 8, nan MN - FT = 8, rne MN =

= é(CK + EF) = 4, 3auauur, 4FT =8, FT = 2.
IIycts EF = x, CK = y, torna TK = %(y -x),CT=CK-TK =

1 1
=y~ SW-D= Jx+y)=MN -4

M3 ACFT tg o = ~2 =2 -0,5.
cCT 4

Omeem: 0,5.

20. ITockonpky O — LEHTP BOUCAHHOMN OKPYXKHOCTU, TO MO 1 NO — 6uc-
cekTpuctl yrjioB KNM u LMN, Ttorna

ZOMN + ZONM = %(AKNM + ZLMN) = % - 180° =90°, . e.

ZMON = 90°, torza MN = /36 +64 =100 = 10. Bamerum, uro Bricota OA
AOMN saBasieTcA ONHOBPEMEHHO M PAaJNyCOM BIIMCAHHOM OKPYXXHOCTH.
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Torna Sayon = %OA *MN = %OM -ON, otkyna OA = 4,8 (OA — BBICOTaA

AOMN, onymiesHas Ha M N). 3uauur, KL = 2 - OA = 9,6, Tak kak KL =
= 2r — puaMeTp BIHMCAHHOI OKpY»XHOCTH. ITo CBOHCTBY OMUCAHHOI'O UETHI-
pexyroabHuka KN + LM = KL + MN =10 + 9,6 = 19,6, Torga

EF = %(KN+ LM)=9,8.

Omeem: 9,8.

23. Ilycts BC = x, CD = 2x, AD = y. Tak kak EF — cpefHAs JUHUAA TPa-

nenus ABCD, To x+y

umeeM: AC = \[4x° +°.
IIpoBexem BricOoTy BM, Torma us ADMB DB = VBM 2+ DM?, roe BM =
=CD = 2x; DM = x, torga DB = \/4x2 +x? =\/5.7c2 =x\/§.

Tak kak AC | BD, 10 S gcp = %AC * BD (cm. Ne 478 «I'eomeTpuss 7—9»

=20, wiu x + y = 40. U3 AADC, rape LADC = 90°,

JI.C. Amanacan u ap.). Sapcp = %\/4x2 +y° xy5. C APYTroil CTOPOHKI, S4pcp

= —;-(x + y) * 2x, Torza HOJIy4UM %\/4x2+y2 ‘xx/—zé(x + y) * 2x, uaun

J5(dx? +y%) = 2(x + y), x # 0.

Ho x + y = 40, torxa 5(4x” +y?) = 80, uan 4x2 + y2 = 1280.
" . |4x*+y®=1280, [4x®+(40-x)*=1280,
MeeM CHCTeMY YpaBHEHHH

x +y=40; y=40-x.

Yupomias nepBoe ypaBHeHHe CHCTeMbl, NOJy4YuM x2 — 16x + 64 = 0, uau
(x — 8)2=0, orkyna x = 8. 3nauur, BC = x = 8.
Omeem: 8.

26. IIpeaBapUTENBHO JOKAMXKEM, UTO «€CJIM B TpamelMyd CyMMa YIJIOB IPH
ocHoBaHHH paBHA 90°, TO OTPEe30K, COeAUHAIONINHA cepeJuHbl OCHOBAHUI,
PaBeH HX IIOJYPa3HOCTHU».

ITycts Touku K u F — cepenunnl ocHoBaHuit AD u BC. Ilycts AD = 2x u
BC = 2y. Ilposenem KE | AB u KL || CD. 3amerum, uro L/KEF = ZA=1T70°n
ZKLF = £D = 20°, torga £ZEKL = 90°, T. e. AEKL — uUpsAMOYToOJIbHBINA U

KF — menuaua AEKL n, 3Hauut, KE = KF = FL = %EL = %(AD — BC), uTo

H Tpe6OBAIOCHh JOKA3aTh.
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CienoBaTrenbHO, -;—(Zx -2y)=2,umux-y=2,

Kpome toro, MN = %(AD + BC)=4, uau x +y = 4.

x+y=4,

x-y=2

2x=6,2y=2,T1.e. AD =6, BC = 2.
Omeem: BC = 2, AD = 6.

Pemas cucremy ypaBHeHHUH { crnocoboM CJIOKEeHHA, HaXO0AUM

IX kKAacc

K TabAuue 1
6. a) Tak KaK BEKTOpPLI FN u FO coHampaBJieHBl, TO k > 0, 3Hauur,

2 I

= 2.
‘FO‘ ‘FNI Llen

6) Anasoruyao umeeM: k>0, k=f—=4——=

B) BexTopet ON u NF npoTHBOMOJIOXHO HampaBJieHbl, 3HAYUT, k < 0,

.ON‘ 1NF 1

Torga k=-— ‘NF{ NF = 5
r)k<0,FM=NE,k=--’F:m=—ﬂl—=-

NEj NE
,u)k<O,MN=EF,k=—@=—MN=—1.

1EFl EF

AN
e)k<0,FA=AO=lFO=-1—FN;k=—_=~4 ~-1
2 4 ’NF FN 4
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3

1 a3 [4N] 4PN
x) k>0, FA= —FN, AN = 3FA FN k=
4 [F] 1
3)k<0,NA=FN—FA=FN—1FN=§FN,kz—F—Nl FN _ 4
4 4 NA| 3pn 3

4
u) Tak kKak croporbl NE n EF nmapaJjjesorpamMma He mapaJjujieJIbHBI, TO

BeKTOpel NE u EF He KOJLIMHeapHEI, T. €. YKUCJIO kB He CyIIlecTByeT.
K) AHAJIOTHYHO M) YHUCJIO k He CYLIeCTBYeT.

Omeem.: a) 2; 6) %; B) —%; r)-1; n) —-1;e) —%; *x) 3; 3) —%; M), K) YHCJIO

k He cylmecTByerT.

K Tabanue 2
14. Ilycts D — cepenuHa oTpe3ka AB, Torga

Xp = —;—(xA+xB)= —;-(1+ N=4;yp= —;—(2+10)=6
3uauurt, D(4; 6). Ho Touka C — cepeauna orpe3ka AD, Toraga
Xc= —;—(1 +4)=2,5; yc = %(2 + 6) = 4, 1. e. C(2,5; 4).
Omeem: (2,5; 4).

16. o ycmosuio EK = KF. Ho EK = \/(x-2)? +(0-2)% = /(x - 2)% + 4;

KF = |J(6-x)* +(10-0)? = /(6 - x)? +100.

Braunt, \(x—-2)* +4 =4/(6-x)? +100, wm (x — 2)% + 4 = (6 — x)2 + 100,
OTKy/Za Haxoaum x = 16.

18. KoopauHaTtel BepmiuH napajienorpamma OACB: O(0; 0), A(6; 0),
C(x; y), B(3; 2).
Tak KaK MPOTHUBOMNOJIOXKHBIE CTOPOHEBI IIapaJijieJilorpaMMa paBHBI U mapaJ-

JICJIBHBI, TO OB= AC.
OB{3-0;2-0}= AC{x - 6;y - 0}; OB{3; 2} = AC {x - 6; y}.
Tak Kak (TB=XC, To3=x-6;2=y, T.e.x=9;y=2.
3HauuT, KoopauHaTel Touku C(9; 2).
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Torza AC = [(9-6)° +(2-0) = 13; OC = V9 + 2% = 85.

Omeem: AC = \13; OC = \/85; C(9; 2).
20. Koopaunater Bepuinu tparneuuu OABC: O(0; 0), A(2; 4), B(x; y),

C(12; 0). Tak kak AB| Ox, To AB {5; 0}. C apyroii cTopousi, AB {x — 2; y — 4},
torga uMeeM: x —2=5;y—4=0,T.e. x =7; y = 4. 3Ha4yuT, Touka B uMeeT

rKoopauHathl (7; 4). CregoBatensno, CB = \[(7—12)2 +(4-0)% =J41; OB =

= V7% + 42 = J/65.

Omeem: BC = J41, OB = /65.

K TabAuue 3

5. BeegeM npaMoOyrosibHyH CMCTEMY KOOPAUHAT Tak, 4ToObl AC coBmaJo
¢ ocsio Ox, BD — c ocbio Oy, a Touka D — c HayasnoM kKoopauHat. Halinem
KOOpAHHATHI TOUKU E — cepeauHsbl oTpe3ka BC:

Xg = —;—(xg + x¢c) = %(0 +16)=8; yp = %(12 + 0) = 6. 3nauur, E(8; 6).

Tax kax ZABD = 45°u ZADB = 90°, to ZBAD = 90° — 45°=45°, 1. e. AD =
=BD =12, T.e. A(-12; 0).

Temepr HaxonguM AE: AE = \/(8 +12)? +(6-0)* =

= J400+36 = V436 =2109.

9. BeegeM npAMOYroJbHYIO CUCTEMY KOOPAUHAT TaK, YTOObI OCHOBaHUE
KP comnaJo ¢ ocsio Ox, a ocs Oy nporia yepes BepuinHy D nepneHAUKyIap-
Ho KP. Ilyete O — Hauayo xkoopauuat. B AKOD, roe Z/K = 45°, KD = 4\/—2‘,
ZKOD = 90°, naxogum: KD? = KO? + OD2. Tak kak ZKDO = 90° - 45° = 45°,
to DO = KO, T. e. 2+ KO? = KD?, orkyza KO = DO = KD _ 4.

J2

3uauut, D(0; 4), K(—4; 0), P(5; 0) (trak kak OP = KP — KO = )).

1 1
ITo ycnoBuio E — cepeauna DP, Toraa xp = E(xD + xp) = 5(0 +5) = 2,5;

Yg = %(4 +0)=2, 1.e. E(2,5; 2).

CaenoBatrenbHo, KE = \/(2,5+4)2 +(2-0) = \/42,25+4 =\/46,25 =

= f185/4=1185/2.
Omeem: 185 /2.
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K TabAamue 4

13. YpaBHeHUe OKPYKHOCTH ¢ 1leHTpoM B Touke 0,(0; yo) uMeeT BUA
(x — x0)% + (y — yo)? = r2. Tak kak Touku M(—3; 0) u N(0; 9) npunagIexaT
OKpy»HOCTH, To uMeeM: 9 + (0 — yo)2 = rZ, mmm 9 + y2 = r2um (0 - 0)2 +
+ (9 — yo)? = r?, unu (9 — yy)? = r2. CpaBHUBAA JeBble YACTH MOJYYEHHBIX pa-
BEHCTB, moayuum 9 + yo = (9 — yo)2, mm 9 + yg =81 - 18y, + yg, 18y, = 72,

Yo = 4, rorga r? = 9 + 42 = 25, 3HaYUT, ypaBHEHHE OKPYKHOCTH MUMeeT BHJ
x? + (y — 4)% = 25.
Omeem: x% + (y — 4)% = 25.

14. IleHTp OKPYKHOCTH pacnojioXkeH Ha ocu Ox, 3HauuT O¢(xo; 0), TOraa
(x — x¢)% + y2 = r°. MN — nuameTp OKpYy>KHOCTH, Torna O, — cepeagura MN,

T. €. Xg = %(xM+xN)= é(~2 +4)=1.

HNmeem: (x — 1)2 + y2 = r2,

Touxu M(—2; 3) u N(4; —3) npuHaageXaT OKPY>KHOCTH, TOTJa HOJyYNM:
(-2 -1)2+32=r2, uau r? = 18.

3HauuT, ypaBHeHMe OKPYKHOCTH 3anuiuercs B suge (x — 1)2 + y2 = 18,

Omeem: (x — 1)% + y? = 18.

K TabAuue 5

3. Ilpamas 2x + y + 4 = 0 nepecexkaeT ocH KOOPAMUHAT B TouKax M u N.
Tak kak Touka M npuHagaexut ocu Ox, Toy = 0, rorga 2x + 0 + 4 = 0;
x=-2,T.e. M(—2; 0). Asanornuyno, x =0, Torra2-0+y+4=0,y= -4,
T. e. N(0; —4).

B AMON £ZMON =90°, MO = 2 un NO = 4, Torna Sayon = %MO -ON =4,
Omeem: 4.
8. HaitneM KoOpAUHATEI TOUKM M — cepeAuHBI OTpe3ka AB:

xy= 5 s+ 25) = S(B+(-8) =0, 5y = ~(12+0)=6.

3nauur, M(0; 6).

YpaBHeHMe Meaunans! (mpsimoit) CM umeer Bup ax + by + ¢ = 0. Tak xak
touky C u M npuHaanexar npamoit CM, To UX KOOPAHUHATHI yAOBJIETBOPS-
IOT ypaBHeHHUIo npamMon: a * (-2) + b (-8) +c=0,umm -2a-8b+c=0mn

a-0—+-b-6+c=0,nnn6b+c=0,o'r1cynab=—%c,'roma

—2a—8-(—ch+c=O,T.e.a=Zc.
6 6

IlogcraBnsasa 3HaUYeHUA a ¥ b B ypaBHEHUE NPAMOM, MOJYUUM:

Zc-x+ —lc)-y +c¢=0,rHe Cc # 0, UIN Zx—ly +1=0,rT.e.
6 6 6 6
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T7x —y + 6 = 0 — ypaBHeHue Meguanbl CM.
Omeem: 1x—y +6=0.

10. Beegem NpsAMOYTroJbHYI0 CUCTEMY KOOPAHMHAT TaK, 4ToOHl ock Ox
npouwna yepe3 AC, a nuaronans BD okasasiachk Ha ocu Oy, rae O — HavaJo
KOOpAMHAT (TOUKa IepecedeHus auaronasneit AC u BD).

3anuieM KoopAMHATHI BepuiuH pomb6a: A(—-10; 0), B(0; 4), C(10; 0),
D(0; —4).

YpaBHeHue npamoit AB umeer Buj ax + by + ¢ = 0. Tak kak Touku A u B
npuHaJIexaT npamoit AB, To

a-(-10)+b-0+c=0, -10a +c =0, a=0,1c,
a-0+b-4+¢=0; 4b+c=0; b=-0,25c.
IloncTaBnsis 3HaueHus a u b B ypaBHeHHe IIPAMOM, UMeeM:

0,1c-x+(-0,25¢)'y +c=0;c# 0, nau 0,1x — 0,25y + 1 = 0, nam, ymHo-
’KMB 00e 4acTH MoJIy4eHHOro ypaBHeHMd Ha 20, moayuum 2x — 5y + 20 = 0.

1
b=-—c,
a-10+b-0+¢c=0; |10a+c=0; a—_._l_c
10

3HauuT, ypaBHeHune BC npumer BUJ —%cx—icy +¢=0,c20, umm

2x + 5y —20=0.

Amranorununo ana npameix DC u AD moJy4uM COOTBETCTBEHHO (pPEIIUTH
caMocToATeNbHO): 2x — by —20=0wu 2x + 5y + 20 = 0.

3ameuanue. OTHOocuTeNbHO oceit Ox u Oy pomb MOKeT UMETh U Apyroe
pacmoJioXKeHHe, 4YTO paBHOCHUJIbHO 3aMeHe ocu Ox Ha Oy u, Hao6opor. Torzna
MPUAETCS 3aMEeHUTh X Ha i U J Ha X.

Omeem: 2x -5y +20=0,2x-5y—-20=0,2x+5y—-20=0, 2x + 5y +
+20=0.

K TabAuue 6

1 .
10. IlpeaBapuUTeNLHO AOKAXKEM, UTO Sapgcp = EAC - BD - sin o, rae o =

= /AOB. TlockoasKky ABCD — napaanenorpamm, To AO = OC u BO = OD

(o cBo#cTBY), Torgaa Sapcp = 2Sas08 + 28aBoc = 2 * (%AO-BO-sina +

+ %OB-OC-sin(180°—0L)) =2- % - BO - (AO sin a + OC sin o) =

=BOsina'(AO+OC)=BO-AC-sina=%AC-BDsina,q.'r.n.
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CneaoBaTeabHO, Sypcp = -;: - 16 - 20 - sin 60° = 160 - —\/2—§—= 80+/3.

Omeem: 80\/5 .

14. Tak kak MNKL — napannenorpamMum (1o ycaouw) u LM = LK = 60°
(1o cBoiicTBy), T0 AKEF — paBHocTopouHuii. Kpome Toro, NK = KL =24 n

KE = %NK =12.

3HaunT, Sypxr = %EK-KF-sin 60° = % $12-12- g = 364/3.

Omeem: 36\/§ .

17. Tax kak ABCD — napajnienorpamMm, To guarosajb BD pemur ero Ha
ABa paBHHEIX TpeyroabHUKa (AABD = ABDC — no III npusHaky). A paBHEBIe
MHOTOYT'OJILHUKH MMEIOT paBHEIE ILJIOIIaAH (II0 CBOMCTBY MHOTOYT'OJILHHUKA).

1 . 4
3Ha4uT, Sspcp = 2Sasp = 2 - EAD -BD-sin ZADB=AD-5: 5 = 4AD.

3 AABD 1o TeopeMe KOCUHYCOB UMeeM
AB2 = AD? + BD?2 —2AD - BD - cos ZADB, unu
41 =AD?+25-2-AD -5 cos ZADB.

cos ZADB = \1-sin? ZADB = }1—E= /22_3.,
25 V25 5

rae cos ZADB > 0 (LADB — ocTphiii).

CnenoBatensHo, 41 = AD2+ 25 —-10-AD - —g—, nim AD2-6-AD - 16 =0,

oTkyza HaxoguM AD = 8 unn AD = —2 (He uMeeT cMmbIcaa). Utak, AD = 8,
torga Sygep = 84 = 32.
Omeem.: 32.
K tabanue 7

12. BAMKT KM = KT = y (no yciaosuwo), LKMT = LKTM = 30° (kak
YIJBl IPU OCHOBAaHMM paBHOOEApPEHHOro TPeyrojJibHUKAa), Torga £K = 180° —
- (30° + 30°) = 120°.

MT KM V2 oy
sinZMKT sinZMTK’ sin120° sin30°

3
2

ITo TeopeMe CHHYCOB UMeeM:

Ho sin 120° = sin (180° — 60°) = sin 60° =

_ 2sinsee _ J2_
sin120° 3 3°
Tak kak ME — 6uccekrpuca, to ZKME = ZEMT = 15°.

# sin 30° = -;—, TOoTAA
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BAKME —> =Y rne /KEM =180° - (120° + 15°) = 45°,
sin120° sin/ZKEM

y-sin120° _ J6-V3:V2_ 6

sin45° 3-2 3-2

NG

I/ITaR,ME=x=1,KM=KT=y=?.

3amevanue. Eciu npoBectH BoicoTy KN Ha ctopory M T, to KM = y MOX-

TOrJa X = =1.

. 2
HO HAaMTH U3 COOTHOUIEHUA lJ = 7 : cos 30°, rme KN — menquana AMKT.

J6

Omeem: x =1,y = 3

16. IIposenem BricoTry BE K ocHoBaumi AD. 3ametuMm, uro £LBAD = 60°
(COOTBETCTBEHHBIE YIVIbI IPH MapalieJbHbIX IPAMBIX AB u CD paBHHI).

Supcp =AB - AD - sin 60° = 8- 12 - 1/51:48\/5.

C npyroii cTopoHsbl, Sygep =AD-BE =12-BE = 48\/5, orkyaa BE = 4./3.

B AABE ZABE=90°-60°=30° = AE = %AB = 4. 3nauur, ED = AD -

— AE = 8. U3 ABED, rae BD = y, umeem:
y2=BE2 + ED2, y = \J(443)? + 8% = /112 =4/7.
ITo cBoiicTBY mapasnnenorpamma AC2 + BD? = 2(AD? + DC?), unu x2 + y? =

=2-(122+82), x2=416 - 112, x = /304 = 4./19.
3amevanue. 3aadyy MOKHO PEIINTEL APYTMMH CIIOCO0aMH.

Omeem: x = 4419, y= 47

K TabAanue 8

. abe
4. RO = x — pagnyc ONUCAHHON OKPYXHOCTHU. Spppr = i’ raea, b, c —
x

10-5-7 175 .
=——; ¢ ApPYroi CToOpoHkl, 1o ¢op-

CTOPOHBI TPEYTOJBHUKA. Spppr = 1 n
- X x

myJe I'epoHa Spgrer = \/p(p—a)(p—b)(p—c), rge p = %(10 +5+7) =11,

175
Sarer= V11:1.6-4 =266, 3nauur, 1—72:2\/66, OTKya X = ——.
2x 466

Omeem: -lrzi
" 466"
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12. Ykrasanue. IIpuMeHUTHL TeOpeMy KOCHHYCOB.

x®+y? —xy=1764,
Hajee pelIuTh CUCTEMY YPaBHEHUH < x 3

y 8
Omeem: x = 18, y = 48.

14. Vka3aHnue. [IBaXabl IPHUMEHUTh TEOPEMY KocuHYcOB ana AABC n
AABD pna yraa A.
Omeem: x = 13.

15. Tak kak ME || FT, to AKFT ~ AKME (no gByM yriam), Toraa

ﬁzﬂ, N 50—y=§9; 50-y =§. N3 AMFE no teopeme IIudaropa
FT ME x 60 x 6
FE? = 60% - 42, a us AKFE FE? = 502 — (50 — y)2.

CpaBHMBas IoJydeHHEIe paBeHCTBa, HMeeM 602 — y2 = 502 — (50 — y)?,

50_y =§ Hy = 36’ TO Ezé, OTKy,lIa
x x 6

oTKkyzaa HaxoauM y = 36. IlockosbKy 6

x= % = 16,8.
5

Omeem: x = 16,8; y = 36.

19. Iycrs MK = a, NP = b. U3 AMPR MP = 40% -24> = 32.
IIyers LPMR = a. 3ametuM, utro AMKN ~ ANPR (LK = £ZP = 90° n

2 =§. N3 AMNR 1o

ZLKNM = ZPNR kKak BepTHKAJbHBIE), TOTAA COS O = Z—d

TeopeMe KOCUHYCOB y2 = x2 + 402 -2 - x - 40 - %, unu y2 = x2 — 64x + 1600.
Tyers ZKMN = ZNRP = B, torza cos p = =22, orxyna a = 22X,
x Yy y

2 2
U3 AMKN a2 = x2 — 49, 3Hayur, (%J =x2-49, uin 5762x =x2-49.

Y Yy

IToacraBnas sHadeHue y2, umeeM (x2 — 64x + 1600)(x2 — 49) = 576x2.

Yiapouas nosy4eHHOe ypaBHEHHUE, OOJTYyYUM

x4 —64x3 + 975x2 + 3136x — 78 400 = 0.

MoOKHO IPOBEPUTD, YTO X = 25 — KOPEeHb ypaBHEHHs, Toraa x3(x — 25) —
— 39x2(x — 25) + 3136(x — 25) = 0, uau (x — 25)(x3 — 39x2 + 3136) = 0, or-
Kyza x; = 25, Torga y? = 252 — 64 - 25 + 1600, y2 = 252, y = 25.

HUrak, x = 25, y = 25 ogHO M3 pemenuii 3agaun. OcraeTca pelIUTh ypas-
HeHme x3 — 39x2 + 3136 = 0. MoskHO y6eQUTLCA, YTO OHO HE MMeEeT LeNbIX

2
KOpHei#. 3anumem ero B suge x4(39 — x) = 3136, unau 39 — x = (E) .
x
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I'paduueckoe pellleHHe IIOKA3bIBAET, UTO MNOJIYUEHHOE YDaBHEHUE MMeeT
elle TPX KODPHs, U3 KOTOPHLIX OJUH OTPHUIATENbHBINA, UTO He YAOBJIETBOPSET
YCJIOBHIO 3aJ]auH, Tak Kak x > 0.

JIBa IPYruX KOPHA MOXXHO BBIYUCJIHUTD NPUOJIHIKEHHO: X = 10,5, x3= 36,7,

TOTZa y§ = 10,52 - 64 10,5 + 1600, oTkyJa HAXOOUM Y, ~ 32,2,

AHajoruyHo y§ =36,72-64-36,7 + 1600, y; ~ 24,5. Kak Bugum, 3ajada
O0KasaJjach JOBOJILHO CJIOXKHOM.

Omeem: x; = 25, y; = 25; x5~ 10,5, y, = 32,2; x3 = 36,7, ys = 24,5.

22. U3 AABC (£C = 90°) x2 — y2 = 324, Ilycty CK = a, KB = b, Toraa
a +b=18. Tak xak MK (a 3uauut, u AK) — 6uccekrpuca ZCMB, To

a_ 10—5, o'rxynaa—gb Taxk kak a + b= 18, Togb+b—18 };b—IS

b 14 7
OTKYya b—gl Torga a = §2__E
Y 5’ 79 g
Y a 15
IIycts ZCAK = Z/KAB = o.. U3 AABC cos2a ==, aus AACK tgo=—=—
x y <y
(3]
2
- 2
HsBecTHO, 4TO cOS 200 = l_tgz_a’ CcJIe0BaTEIBHO, y) Y.
1+tg°a [15) x
1+
2y
2 2 9
4y -225_y oo (4 -225)  y
4y +225 x’ 4y*+225) %
a2-225) P
Ho x2 — y2 = 324, x2 = y? + 324, Toraa NoayuyuM y2 L )
4y” +225 y“+324
IIycrs y2 =t, roe t > 0, Toraa ypaBHeHUe IPUMET BUJ 4t_225]2— t
ey ) TOTARYP P 4t+225) t+324°

nnu (4t — 225)%(t + 324) = t(4t + 225)2. ITocne npeoGpasoBaHU MOIYYNM
ypaBHeHue 1584t2 — 583 200t + 16 402 500 = 0, uau 44t2 - 16 200t +

1350 . _1350
4 % 44

1) Ecan t=$ TO y2=1350, y=15\/6, torga x2 = y? + 324 = #,

’ 4 2
216

x =— O0a 3HaueHUs DOAXOAAT, TaK KaK y < x (IO CMBICIIY 3aa4yH).

+ 455 625 = 0, oTKysa HaXoAUM t; =
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1350 s 1350 15 |6 15166
2)Ecnu t=——, M0 Yy’ ' =——, Yy=—,/—=———, TOTAA
44 44 2 V11 22
x2:%+324=m, OTKyJAa x=ﬂ £=51 66, rjge ycjaoBue y < x
44 2 V11 22

TaKJe BbINIOJIHAETCA.

216 156 _51/66 =15\/6—6—

Omeem: 1) x= y Yy=——3; 2) x ,
2 2 22 22
24. Tlo ceoiicTBy mapainejsorpamma 2 - (AD? + AB?) = AC? + BD?, rge
AD = x, AB =y, AD = BD = x, Torga 2(x2 + y2) = AC? + x2, orkyna x2 +
+ 2y2 = AC2.
ITo yenosuio AC — BD = 2, uau AC = x + 2, Toraa x2 + 2y2 = (x + 2)2, ot-
kyzaa y2 = 2x + 2. Kpome Toro, x — y = 11. CiefosaTenbHO, IOJYYUM CHCTe-

yi=2x+2, [(x-11)%=2x+2,
x-y=11; |y=x-11.

MY ypaBHEHUH: {

3 nepBoro ypaBHeHMA cUCTeMEBI nMeeM x2 — 22x + 121 — 2x — 2 =0, unn
x2-24x+119=0,0otkyma x; = 17, xo =7, Torqa y; =6,y = 7— 11 = -4
(#e umeer cMmeicya). Ilockoapry x —y =11, T.e. x>y, ToOXx =17,y = 6.

Omeem: x =17, y = 6.

K tabanue 9
CA-CB

—~~~ . HaiigeM KoopAHHATH BeKTOpos CA u CB;
|CA|-|CB|

8. cos £ZC =

CA{-4 - 4; 8 - 0) = {-8; 8}, CB{2 — 4; 14 — 0} = {-2; 14}, Torma
'@74|=\/(—8)2 +82 =842, éTs|=\/(—2)2 +14% =200 =10V2. CA-CB =

—-8-(-2)+8-14=-16 + 112 = 96.
96 12 _
8J2.10vV2 2-10

0,6.

CaepoBaTrenbHo, cos ZC =
Omeaem: 0,6.
16. AT~TC=’IBHZ@’-00S0L, rae o = LCAB. Ilo ycaosuio A(2; 4),

B(2; 8), C(6; 4), rorna AB {2 - 2;8 — 4} ={0; 4}, AC ={6—2; 4 - 4} = {4; 0.

|E =\0% +42 =4; 24_(:":\/424,02 =4, ABAC=0:4+4-0=0,cos o=
0

= —— =0,T.e. ZCAB = 90°.
4.4

Omeaem.: 90°.
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20. Haitnem koopauuaTtsl BekTopoB MN u LT : MN {6 — 1; 2 - 5} =
{5; -3}, LT {3 — 4,5; 3~ 5,5} = {~1,5; —2,5}. Torna MN-LT =5-(-1,5) +

+(=3)'(-2,5)=-17,5+ 7,5 =0. CiregoBatenvpro, MN L LT, 1. e. ZLON = 90°.
Omeem: 90°.

K TabAauue 10
5. Ilo ycaoBuio C = 813. HoC = 2nR, Torga 2nR = 8n\/§, R=443.

Tak Kak UAmB = 120°, o ZAOB = 120°, rne AO = OB = R = 4./3.

N3 nenTpa O OKPYXHOCTU OoNycTUM nepneHAuKyasap OC Ha xopay AB.
OC — menuana paBHoOeapenHoro AAOB, rae ZOAB = ZOBA = 30°.

U3 AAOC AC = AO - cos 30° = 43 .22 f = 6. 3gaunt, AB =2 - AC = 12.

Omeem: 12.

9. Tak kak UTmM = 120°, to LTOM = 120°. B paBHoGeapenaom ATOM
(TO = MO = R); ZOTM = ZOMT = 30°.

IIposegem BricoTy OK, Torma us AOTK, rne TK = 5, OT = 5 =£,
cos30° /3
iR 7-10 20n 20n\/—
cJjleoBaTeJbHO, [ = o= 120 = —
180 = 180-3 33 9
207‘[\/—3-
Omeem: .
9
15. I cnocoé6.

UAM = UBN — Kak Iyru OKpyXHOCTH, 3aKJIIDUEeHHble MeX/Ay mapaJ-
JAesbHBIMU XopaaMu AB u MN (AB | MN — 1o ycioBuio).

Ho torna AM = BN, 1. e. ABNM — paBHOOeIpeHHas Tpamneiuu.

IIpoBenem nuarosHanws AN. Tak kak MN = 16, AB =12, to

MK = é(16—12)=2

N3 AAMK AM = V2% +14% =10V2. KN = MN - MK = 14.
U3 AAKN, rne AK = KN = 14, AN = 142.

abe .
H3BecTHO, uTO S, = iR’ rae a, b, ¢ — cTopoHbl, R — paguyc onucaHHOU

1 104216142

okpyskHOCTH. HO S qpmn = 3 -16-14 = iR , oTkyna R = 10.

Torga C = 2nR = 20n.
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II cnocoé.

CoegnauM TOYKM B 1 N ¢ 1meHTpoM OKpy»KHOocTH, Torga OB = ON = R.
IIpoBenem quametp EF, nepneHAUKYJAPHBIA JaHHBIM XopaaM. Ilycts Lu T
COOTBETCTBEHHO TOUKM IepeceueHuA xopa AB u MN c nuamerpom EF, Torga

LT =AK =14, LB = %AB=6PITN= %MN=8.HYCTI:OT=x, TOTAA

2 2= p2
OL = 14 - x. Us AOLB u AOTN umeen: {0, * 14- 2V =R,
8“ +x“=R".

CpaBHUBasA JeBble YACTHU CUCTEMBI, moayuyum: 36 + 196 — 28x + x2 =
=64 + x2, 28x = 168, oTrkyaa x = 6. 3uauut, R2=64 + 36 =100, R=10n
C = 2nR = 20m.

III cnocob.

IIyers EL = x, TF = y, Torga moJy4uM CUCTEMY:

TN2=ET-TF, {y(14+x) =64,
BI*=EL-LF; (x(14+y)=36.

Boruuras u3 I ypaBaenus II, monyuum 14(y - x)=28,y—-x=2,y=x + 2.
IlogcTaBuM 3HaUEeHMe Y B OHO U3 YypaBHeHUH cucreMsbl (x + 2)(14 + x) = 64,
unu x2 + 16x ~ 36 = 0, orkyna x; = 2, xo = — 18 (He uMeeM cMrIcaa). Eciu
x=2,Toy=4,10orgza EF=2R=x+y+ LT = 20, orkyaa R = 10, 3Hauur,
C = 2nR = 20m.

Omeem: 20m.

22. I cnoco6.
IIo ycnoButo AM = BM = 14, T. e. AAM B — paBHoOenpeHHbI. IIposenem
BeicoTy ME, Torna ME — meguana AMAB; AE = BE = 4.

SaamB = %AB'ME= % 8+ ME = 4ME. I3 AAME ME? = AM? - AE?,

ME = \14% - 42 =6/5. Syuyp = 24+5.
C opyroi cTOpoHEI, Spapmp = i—l;;, rzge a, b, c — cropoust AAMB, R — pa-

JANYC ONMUCAHHON OKPY>XHOCTH.

14-14-8 49
3Ha4urT, —=24\/5, oTkyza R=——, Torma
4R Y 35
C=onR =2 49 9805
35 15
II cnocob.

Coenunum Touky A ¢ neHTpoM O OKpYKHOCTH. ME = 65 (cm. I ciocob),
AO = MO = R. I3 AAOE AO? - OE2 = AE?, unn R? - (6+/5 - R)? =16, oTkyxa

49
HaxoguM R=——, uT. a. (cM. I ciocob).
eNE )
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K TabAuue 11

8. IIpoBenem BricoTy NK. Ilycte EK = x. Tak kak £LE = 45°, to ZENK =
=45° 1. e. NK = EK = x. Ilycts MN =y, rorga EF = 2x + y = 24. Ilo ycJo-
Bui0 EN = FM, Torga no cBoliCTBY ONMMCAHHOTO YETHIPEXYTOJbLHUKA, UMEEM:
2EN = EF + NM = 2x + 2y, unu EN = x + y. U3 AENK EN2 = EK2 + NK?2,

unn (x + y)? = 2x2, x + y = x/2. Tax Kax 2x + y = 24, To y = 24 — 2x, 3Ha-

4uT, X + 24 - 2x = xV2, x(\/§+1):24, OTKyJa X = =24(\/§—1).

24

J2+1

Ho x = 2r, Torpga r = 12(\/§ -1).

CnenoBaresbHO, Sy, = nr? = 144n (3-22).

Omeem: 144n(3 - 2\/5).

10. IIpoBenem nuametrp okpykHocTu AB | MN u AB 1 TK, npoxond-
muil yepes ueHTp O okpyxkHOcTH. Ilo ycnoBuio TM = KN, Spyng = 125 1
EF = 8 — paccToAaHNe MeXXy TOUKAMM KacaHusa ee 60KOBBIX CTOPOH.

IIycte EM = MA=m, TE = TB=b, EO=r — paguyc BOIUCAaHHO! OKPYX-

Hoctu; AB = 2r, EC = —;—EF =4, rge C — Touka nepeceuenusi EF u AB.

Uz AEOC OC = Jr? -16, torma AC = AO — OC = r-+r?-16, BC = BO +
+ OC = r++r?-16; cinemosarenpuo, ME : ET = AC : BC, uniu m : n =

= (r-vr?-16):(r +vr®-16). Uz AMOT, rae ZMOT = 90° (MO u TO —

ouccekTpucsel yrjaoB TMN u MTK, roe ZTMN + ZMTK = 180°), umeem:
OE2 = ME - ET, wiu mn = r2.

ITo ycnoBuio Syyvg = 125, nim %(MN + TK) - AB = 125.

Ho 2MT = MN + TK (1no cBOHCTBY OIIMCAHHOTO YETHIPEXYTOJIbHUKA),
torga 2(m + n) = MN + TK, uau (m + n) - 2r = 125. ImeeM cuctemy ypas-

m:n=(r-vr:-16):(r+vr?-16),
2

HEeHui: smn=r°,

2(m+n)r=125.
IIycTh Oy KpaTKoCTHU r-\rt-16 =a, r+\/r2—16=B, TOTa m=%~n H

o
I ypaBHeHHe CHCTeMbl IPUMeT BUJ —-n° =r’, ciaegoBaTeabHo, 111 ypaBHe-

HUe npeobpasdyeTca K BUAY 2-(%% +n]-r=125, 178)07¢ 2nr{—g—+ 1] =125.
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o r 2 [ o
Ho |—-n=r, n=———, 3"auur, 2r°-| —+1|=125 |—.
\fﬁ Jo/B e [B ) \/;

o
IIpeo6pa3yem BhIpa’KeHUSA Yi1m 2.

B

_+1_r—\/r -16 \/7 \/_ Vri-r®+16
r+vri-16 r+\/r -16 r+\/r -16

_ 4

r+\/r2—16'
2r 4
CrenoBareibHo, 2r® — —— =125 — —__
r+vr:-16 r+vJri-16

, mm 3 =125, r=>5.

Torna Sy, = nr? = 257.

Omeem.: 25mn.

19. CoeauHuM TOYKy M ¢ UEHTPOM OKPYKHOCTH, Torga MO = NO =

= KO = R — paguyc onucaHHo# okpyxHocTH. [Iycts OT = x. Ilo ycioBuio
AMKN — paBHOOeApeHHBbIN, rjae Beicotra KT — MeauaHa M GMCCEKTpPHCA.

Torga MT = 7, KT = 24 (1o yCcJIOBHIO).
Us AMKT MK = \J24? +7%2 =625 = 25. Bametum, uto KT = R + x = 24,

a u3 AMOT R? — x? = 49. HMeeM cucTeMy ypaBHEHUIA:

R+x=24, [R+x=24, R+x=24, R”:i‘;’
R% - x?=409; (R-x)(R+x)=49; 24(R-x)=49; R—xzﬁ.
CkJajpIBas MOYJIEHHO yPaBHEHHUA IIOJYyUeHHOH CHCTEMBI, UMeeM:
2R = 24+f1—sz 2R—% R=%.
24 24 48
2
CrnenoBatensHO, Sy, = nR2 = n(%) .

2
Omeem: n[gé) .
48
K TabAmue 12

1. AAOB — paBHOCTOpPOHHHUI (n0 ycJioBuI0), rae OA = 12, Toraa

a2

Sp= 1 (momaab IpaBUJIBHOTO TPEYTOJILHUKA CO CTOPOHOH a).

2

R
Scexr. = %-a, raie R=0A =12, a = 60°.
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n-122 122.43
CaenoBarenbHO, Sy = Scexr. — Sas0B = 360 -60 - 1 =
2 2
=T 22 1z 4‘/§ = 247 - 363 =12(2n-3V3).

Omeem: 12(2n - 3+/3).

6. Sp. = Syp. — Sus. = 1 - OA% — S, R=0A = 10, a=RV2, rze a — cro-
poHa KBajapaTa, R — pajamyc ONMCAHHON OKPYXXHOCTH, TOTAa S,, = a2 =
= (RV2)? = 200, snauwur, S,, = - 100 — 200 = 100(r - 2).

Omeem: 100(n — 2).

10. ITycTh a = 15 — cTOpOHaA NPaBUJIBHOTO TPEYTroJbHUKA, TOIAA

na® a*J3 n-152 153
ot Ty MM T Ty

= 37,5 (2n-33) = 75(n-1,5v/3).
Omeem: 75 (1 —1,5v/3).

2
= 12 (2n-3v3) =

1
12. Sy, = Sunkr ~ Z‘Sxp.'
Synkr = a% =122 =144; S, = nR? = n - 122 = 144r, Toraa

Sxp. = — * 144n = 36n. 3nauur, Sy = 144 — 36n = 36(4 — n).

Omeem: 36(4 — n).

| -
e
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Tabamnua 1

1. Zac = 77°30"; Zcb = 102°30'. 2. Zmk = 160°; Zkn = 20°. 3. LADC = 80°;
ZCDB =100°. 4. /ZMPK = 130°; ZKPN = 50°. 5. ZPLR = 100°; ZRLS = 80°.
6.160°. 7. 150°. 8. 90°. 9. 160°. 10. 105°. 11. 135°. 12. LZAMN = ZBMN = 90°.

Tabanua 2

1. Za by, = 120°; Zab, = 60°. 2. 145°; 145°. 3. 120°..4. £3 = 150°; £4 = 30°.
5. £1 = £3 = 60° £2 = Z£4 = 120°. 6. 60°. 7. £1 = 120°; £2 = £3 = 60°.
8. 135°. 9. £2 = 50°; £3 = 40°; £4 = 140°. 10. £2 = £3 = 55°; L4 = 35°.
11. 1 =110°; £2 = £3 = 35°. 12, 180°. 13. 110°.

Tabamua 4

1.AC=BC=8;AB=4.2. MK=KN=12; MN =2.3.0,6; 0,6. 4. QR =
=RE =2,8; QE = 0,8. 5. EF = 15; EM = MF = 10. 6. 0,8. 7. 4,9. 8. 50.
9.10.10. RT=TS =12, RS = 21. 11. 10; 10. 12. 6; 6. 13. 9. 14. 15.

Tabamua 5

1. 75°. 2. 140°. 3. 30°. 4. 135°. 5. 50°. 6. 120°. 7. 90°. 8. 40°. 9. 60°.
10. 30°. 11. 40°. 12. 20°. 13. 60°. 14. 60°. 15. 60°. 16. 110°. 17. 80°. 18. 50°.

Tabamua 7

1. £1 =106°; L2 = 74°. 2. £1 = 108°; £2 = 72°, 3. L1 = 130°; £2 = 50°.
4. £1 =100° £2=80° 5. L1 =67° 30"; £2=112°30'". 6. LN = 60°; LM = 30°.
7. ZA = 60°; ZABC = 30°. 8. 43°. 9. 68°. 10. 65°. 11. 30°; 30°. 12. 74°. 13. 55°.

Tabanua 8

1. ZR = 45°; £ZP = 105°; £Q = 30°. 2. LM = 80°; LN = 60°; LK = 40°.
3. LP = /R =67°30"; LS = 45°. 4. £LQ = ZM = 40°; LL = 100°. 5. LA = 40°;
ZC =100°. 6. LM = 60° £Q = 80°; ZQPM = 40°. 7. LS = 70°; LSTR = 40°.
8. ZBAC = /B = 72° ZC = 36°. 9. LM = 75°; ZMNP = 70°; £LP = 35°,
10. £LP = 25°; LTSP = 40°.
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Tabanua 9

1.120°. 2. 80°. 3. LT =90°; LS = 60°. 4. ZB = 70°; ZC = 40°. 5. 60°; 60°;
60°. 6. LE = 90°; £ZP = 30°. 7. 40°; 40°. 8. LA = 50°; LC = 70°. 9. LM =
= /K =50° £ZN =80°.10. £D = 60°; LE =40°. 11. ZA = 30°;, LB =60°; LC =90°.
12. ZA = ZB = 45°; ZD = 90°. 13. 60°; 60°. 14. LS = £P = 65°; ZSKP = 50°.
15. £P = /R =45°% /ZPQR=90°. 16. /D = /F = 45° /DEF = 90°. 17. ZBAC = 60°;
ZABC = 30°; £C = 90°. 18. ZL = 65°; ZMKN = ZKNL = 45°; ZNKL = 70°.
19. LCOB = LAOD = 90°; 4B = 65°; £D = 25°. 20. ZQOC = ZMOR = 55°;
LM =45°% /R=80°.21. ZKMN = 70° ZKML = ZLMN = 35% £LMLK =105% L MLN =
75°. 22 /PMA=>50°; LZAPM =60°; LA="T0°.23. /L MSL="70° L L=40°.24. Z/MPL=/MLP=
60°% £/PNL=/MNL=90°% £PKM = /PKL =90°. 25. ZC=90° ZB=50° £ZA=40°,
26. /P =40°% £ZPTS =60°.27. LT = 40°; ZMRK = 10°;, ZKPT =50°; ZRKT =90°.
28./ABD="170°;,£D=30°; LZABC=40°; Z/CBD=30°; ZBCD=120°.29. ZLP=30°;
ZKMP = 50° ZNMP = 30°; ZMNP = 120°. 30. ZMSN = 120°; ZMSK = 35°;
ZPSN = 256° ZMKS = 110°; £ZSPN = 130°; ZSKP = 70°; LSPK = 50°;
ZKSP = 60°. 31. 165°. 32. 125°.

Tabanua 10

1.AB=8;BC=4.2.15.3. MP=27; PN =9.4.54.5.18.6. 26. 7.110°.
8.15°.9.AB=24; BC=12.10.9,75.11.14.12. ZA= /B =30°; LZACB =120°.
13. LT =50° LTPS=£ZTSP=65°.14.115°.15. ZKNM = 90°; ZNKM = 36°;
Z/KNM = 54°. 16. CB = 27; CD = 9. 17. SQ = 15,6; ZRQT = 150°. 18. 6.
19. 44. 20. 45°. 21. 70°.

Tabanua 12

1.13.2.15.3.10.4.6.5.4.6.7,5.7.6.8.5.9.14. 10. 7. 11. 8. 12. 10.
13.13.14.13. 15. 7. 16. 4.

8 Kaacc

Tabamua 2

1. 20. 2. 10. 3. 14. 4. 16. 5. 22. 6. 28. 7. 22. 8. 24. 9. 22. 10. 32. 11. 40.
12. 52. 13. 60. 14. 32. 15. 48. 16. 48. 17. 64. 18. 16. 19. 20. 20. 112. 21. 72.
22, 28. 23. 60. 24. 36.

Tabamnua 3

1. LM = £P = 70° LMNP = LMKP =110°. 2. ZA = ZC = 70°;, LB =
= LADC = 110°. 3. ZL = £S = LK = ZR=90°. 4. ZM = LE = ZMFE =
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= /ZMDE = 90°. 5. £P = LM = 60°% £PNM = £LPLM = 120°. 6. LE = ZM = 120°;
ZEFM = /EKM =60°. 7. /D = /B = /DAB = /BCD = 90°. 8. ZP = /N = 65°%
ZPMN = £ZPKN = 115°. 9. Z/KFE = Z/KNE = Z/FKN = ZFEN = 90°.
10. 48 = ZL = 70°; ZSPL = Z/SML = 110°. 11. ZLKN = ZLMN = ZKLM =
=/ZKNM =90°.12. LB = /D = /DAB = ZDCB = 90°. 13. ZADC = ZDCB =
=/CBA=/DAB=90°.14. ZM =60° LMKL=/MSL =120°. 15. ZMRK =
=/RKL=/MLK = ZLMR =90°. 16. ZN = ZT = 70°;, 48 = ZNPT = 110°.
17. ZPLK = /PTK = 80°; ZTPL = ZTKL =100°. 18. ZA= /ZC = 60°; LABC =
= /D =120°.

Tabamnua 4

1. ZM = ZR = T70° £P = ZN = 110°. 2. ZA = ZC = 60°; /B = £ZD = 120°.
3. ZR = ZL = 60°; LS = ZM = 120°. 4. ZM = LR = ZK = ZN = 90°.
5. LTPK = /PKS = ZKST = ZSTK = 90°. 6. ZDAB = ZDCB = 60°; ZADC =
= /ABC = 120°. 7. ZRMK = /MKL = ZKLR = ZMRL = 90°. 8. ZFSM =
= /ZFTM = 80°;, ZSFT = ZSMT = 100°. 9. ZDAB = ZDCB = 36°; ZADC =
= LZABC = 144°.

Tabamnua 5

1. KBagparT co croponoit 9. 2. Pom6 co croponoii 9. 3. 8,5; 8,5; 9,5; 9,5.
4.7,2;7,2;10,8; 10,8. 5. KBagpart co cropoHoi1 9. 6. 6; 6; 12; 12. 7. 6; 6; 12;
12.8.6,75; 6,75; 11,25; 11,25. 9. 8; 8; 10; 10. 10. 8; 8; 10; 10. 11. 4; 4; 14;
14. 12. 8; 8; 10; 10.

Tabanua 6

1. ZB =110°; ZC =130°. 2. LE = ZN = 80°;, ZM = 100°. 3. ZP = 105°;
ZS = 80°. 4. LE = LF = 90° ZM = 115°. 5. ZK = ZKLM = 120°; ZM =
=/KNM =60°.6. LZRFK = /K = 55° ZR= ZRMK = 125°. 7. ZBAD = 60°;
£ZB=/BCD=120°.8. ZSMK =90° LK =65° ZSRK =115°.9. ZPTO =90°;
Z0=55° ZPLO=125°.10. ZENM = ZFMN = 60° LZNEF = /ZMFE = 120°.
11. ZTKF =90°; ZTMF =120°.12. ZKRT =90° ZKFT =135°. 13. ZABC =
= 105°; £ZC = 125°; 4D = 55°. 14. ZM = 70°; LT = 50°; ZMLS = 110°;
ZLST = 130°. 15. LT = ZTRF = 70°% LTEF = LF = 120°. 16. ZNOE = 65°;
ZONM = 115° ZOEM = 75° ZNME = 105°. 17. ZMSK = 65; ZSMN = 115;
ZMNK = 100°; ZSKN = 80°. 18. ZNAB = 110; LZANM = 70; LABM = 100°;
ZNMB = 80°.

Tabanua 7
1.44.2,.84.3.132. 4. 20.5.34.6.84.7.62. 8. 68,8.9. 50. 10. 36.
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Tabamua 8

1. 18. 2. 49. 3. 60. 4. 108. 5. 36. 6. 72. 7. 100. 8. 33. 9. 40. 10. 75+/3 .
11. 483 . 12. 64. 13. 126. 14. 108. 15. 112.

Tabanua 9

1. 32. 2. 156. 3. 32. 4. 126. 5. 1623 . 6. 60/3 . 7. 72. 8. 112,5. 9. 864.

10. 160. 11. 40. 12. 768. 13. 84,5+/3 . 14. 480,5. 15. 48. 16. 373%. 17. 48.

18. 140. 19. 48. 20. 262,5. 21. 144. 22. 48\/5. 23. 200. 24. 48.
Tabanua 10

1. 165. 2. 18. 3. 60. 4. 169. 5. 16/3 . 6. 80. 7. 96. 8. 84. 9. 8. 10. 18,5.

11. V191 /4. 12. 270. 13. 24 /5 . 14. 168. 15. 196. 16. 64. 17. 8+/3 . 18. 288/3 .
19. 36. 20. 25. 21. 84.

Tabanua 11

1. 32. 2. 240. 3. 58,5. 4. 264. 5. 96. 6. 214,5. 7. 36. 8. 47,5. 9. 144.
10. 176. 11. 300. 12. 108. 13. 96. 14. 294. 15. 48. 16. 58/3 . 17. 292.

18. 180. 19. 784. 20. 32. 21. 216. 22. 45. 23. 204. 24. 160. 25. 70. 26. 49.
27. 64.

Tabamua 12

1.5.2. V153.3. V10. 4. 3.5.15. 6. 33 .7.16/v3 . 8. 24. 9. 123 .
10. 60/13. 11. 120/13. 12. 13. 13. 16. 14. 146 /5. 15. 4./13 . 16. 128/17.
17.5+/3 . 18.842. 19. +/82. 20. 10. 21. 5/3 . 22. 8. 23. 8. 24. 12/3 . 25. 7,2.
26. 10. 27. 16J2(v/3-1). 28. 4. 29. 13. 30. 8. 31. /937 . 32. 2. 33. J17.

34. 5. 35. 6. 36. 15. 37. 10. 38. 15. 39. 20. 40. 120/13. 41. 29. 42. 12/7.
43. 9. 44. 34. 45. 15; 20. 46. 7. 47. 6. 48. 22. 49. 9. 50. 10. 51. 3. 52. 26.

53. 843 . 54. 10.

Tabanua 13
1.24. 2. x=8;y=14;2=12.3.x=18; y=15. 4. x =8; y = 12; z = 16.
5.x=20;y=50;2=40.6.x=42; y=28;,2=21.7.x=27; y = 21; z = 24.
8. x=27y=21; z=24.9.100. 10. 5. 11. 33 . 12. x = 72; y = 98.

13.13,125.14. x=5; y="7.15. x = 14; y = 21. 16. 48. 17. x = 40; y = 90. 18. x = 39;
y=52.19. 6. 20. 60. 21. 168. 22. 72. 23. 18. 24. 48. 25. 64. 26. 92. 27. 60.
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28.7,5.29.10,8. 30. x = 11%; y= 8-‘;-. 31. 5%. 32. x = 54; y = 48. 33. 45.

34.x=9;y=15.35.x = 153; y= 18—6—. 36. 31,2.
11 11
Tabanua 14

1.x=15;y=8.2.x=12;y=14.3.20.4.8,75.5.5%.6.x=12;y=36.

7.x=18;y=30.8. x=12; y=13. 9. 2,5. 10. 25,6. 11. x = 4; y = 8. 12, 4.

13. x =24; y = 40. 14. x = 20; y = 16. 15.x=11%;y=4$—. 16.2%. 17.37%.

18. x=8; y=12.19. 8%. 20.x=9,6;y=22,4.21.16.22. x=12; y=4.23. x = 4;

y=6.24. 12.25.x=6\/§;y=12\/§.26.x=3,5;y=3,75.27.x=36;y=12.

28. x=2,4;y="17,2.
Tabanua 16

1.27.2.12.3.48.4.120. 5. 62. 6. AK =6; KC=12.7. RS = 8; RF = 6.
8. 28. 9. 18. 10. 943 /2. 11. 3V3 (V3 + 1). 12. EF = MN = 24. 13. 12.

14. 0,5. 15.4(1 + 2\/5 ).16. MR =4,8;, MS =9,6; RS=6,4. 17. FE = 12,5;
EC=10; FC = 1,5.
Tabamua 17

1. KN =24; MT = 50/13; TN = 288/13. 2. NL = 9; LM = 16; NK = 15;
KM =20.3. ME =4,5, MK =17,5; KN =10.4. MT = 25/13; TN = 144/13.

5. KN =521 ; ME = 4; EN = 21. 6. KN = 30; KM = 40; NF = 18; FM = 32.
7. KM = 561 ; KN = 6/61; MN = 61; MT = 25; TN = 36. 8. MN = 9;
ME = EN = 4,5; EF = 0,5; FN = 4. 9. 90. 10. 246. 11. 144/13. 12. 64/3 .
13. 54/13. 14. 156. 15. 84,375.

Tabanua 18

1.9V3.2.16v2.3.4/3.4.15.5.5.6.154/2.7.93.8.6/3.9.122.
10.12. 11.6+/3 . 12. 44 +/3). 13. 10(~/3 + 1). 14. 106 /3. 15.6 /6 . 16. 52 .

Tabanua 19
1.36.2.643.3.21V3 . 4. 2(5\/5 +6).5.73,5.6. KL="17,5; cos /K = 0,6.

7.81+/3 /4; cos ZACB=10,5.8.sin £F =3/13 ; cos £/F = 2/13 ; tg £LF = 8/2;
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5

ctg Z/F =2/3.9.2/3. 10. —23(@ - 1). 11. 1926 . 12. sin /K = 3//10;

cos ZK = l/m;tg LK =3;ctg ZK=1/3.13.sin 4B = 2\/5/5; cos ZB=1/5;
tg /B=2/6;ctg /B=1/26.14.sin o. = 12/13; cos o = 5/13; tg o. = 12/5:
ctg o = 5/12. 15. sin ZK = 0,8; cos /K = 0,6. 16. sin LR = /3 /2; tg ZR= 3.

17. cos o = 0,4; ctg o = 2//21 . 18. sin ZA = V2 /6; tg ZA = J17 /17.
19. cos 4B = 7/25; ctg «B = 7/24. 20. sin o ~ 0,46; tg o ~ 0,52. 21. sin ZA =

= g(\@—l); Ccos LA = ?(ﬁ+1) 22.0,8.

Tabamua 20

1. 6/3. 2. 60°. 3. 30°. 4. 120°. 5. 9. 6. 3+/3; 343 . 7. 16 mum 9. 8. 60°.
9. 15. 10. AM = 10; BM = 105 . 11. AB = 12; CD = 16. 12. 2. 13. 20; 20.
14. 1,26 . 15. 20. 16. 40; 40. 17. 14. 18. 6. 19. 24; 24. 20. 8,5; 8,5. 21. 12(2 + /3 ).
22. 70. 23. 2,851 .

Tabamua 21

1. 39°. 2. 8. 3. 324/2. 4. 70°. 5. 100°. 6. 28°. 7. 110°. 8. 101°. 9. 44°,
10. 32°. 11. 40°. 12. 3,5. 13. 12. 14. 50°. 15. 1,4. 16. 40°. 17. 4. 18. 18°.
19. 157°. 20. 45°. 21. 100°. 22. 75°. 23. 5-/3 . 24. 80°. 25. 30. 26. 10.

27.114°. 28.16. 29. 10. 30. 28,125. 31. 15. 32. 1. 33. 8/3 . 34. 14,4. 35. 12.

36.30+/3 .37.100°. 38. 7,5. 39. 83 . 40. 10. 41. 15. 42. 8 /5 . 43. 6. 44. 4145 .

45. 157°30'. 46. 70°. 47. 40°. 48. 123°45'. 49. 40°. 50. 100°. 51. 82°30'".
52.108°. 53. 67°30'. 54. 10°.

Tabanua 22

1. 20. 2. 24°. 3. 38°. 4. 7. 5. 24. 6. 10. 7. 261 . 8. 20/3 . 9. 130°. 10. 4.
11. 10. 12. 4,8. 13. 180. 14. 80. 15. 15. 16. 64/3 . 17. 240/13.

Tabamnua 23
1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. ZL = ZM = 63°; LE = 54°.
8. ZA = 66° /B = 24° ZACB = 90°. 9. 53 . 10. 100°. 11. 4. 12. 6. 13. 9.
14. 20(+/3 + 1). 15. 25/8. 16. 4. 17. 16. 18. 10. 19. 12/3 . 20. 60°. 21. 216.
22. 128. 23. 40. 24. 3. 25. 8. 26. 15. 27. 4. 28. 6. 29. 8. 30. 13. 31. 6.
32. 483 (2 ++/3). 33. 8. 34. 43+ 1). 35. ME = 85 ; EF = 12. 36. 96.
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37. RK = 18; QK = 24. 38. 30. 39. 25. 40. 4. 41. 28. 42. 6. 43. 10. 44. 3.
45. 13/4/61. 46. 16. 47. 960. 48. 30 miu 40. 49. 25/6. 50. 240. 51. 1,2.
52. 80. 53. AB = 24; DC = 30. 54. /M = 127°; ZN = 105°. 55. 10. 56. 12.
57. 30. 58. MN = 6; NK = 18; KL = 21; LM = 9. 59. 5/3 . 60. 1002 .

61. 36. 62. 66°; 66°; 114°; 14°. 63. 94,08. 64. 384. 65. 16. 66. 10. 67. 48/3 .
68. 4. 69.10.70. 52 . 71. 3. 72. 20. 73. 80. 74. 20. 75. 3. 76. 168. 77. 720.
78. 6. 79. 10. 80. 10. 81. 30°. 82. 588. 83. 9,6. 84. 426 . 85. 11. 86. 15.

Tabamnua 24
a)ymtle; mTp; 6) itTE; at1f; ) mTe; mNd; itla; iTb. 2. a) ¢ u ni;
cu m, ﬁi uii;dunb;6) e tm; at1b; 8)éNa; illm;r)a=0b,¢=m. 3.a) M 4 a;
- 1 1.

mu b; i ud; 6) at1b; 8) itNd; mTla; mTib; r) wer. 8. 0. 12. DF. 13. §a+ —b.

Ny

+5.15.RK=-n; KT=-m+n;SR=m -1

NE!
N
]
Q1

|

a-+

Bl
"y
vs)

]

I
S
(==Y
N
a
®)

Il

N

| =

§5 20. KE = gfﬁ— —z—ﬁ. 21. BM = — mi;

]

[\

KB =-a + %b—. 19. AM
NC

= ii; MN = - + fi; BN = —27 + ii. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. /73 . 34. |BD| = J194; [CD| = 52 ; |aC| = /89. 35. 3.
36. a) ax/_; 6) a; B) av3;r)a; n)a. 37. 1) —4; 2) 20; 3) 28; 4) 20; 5) 28;
6) 20; 7) —4; 8) 20.

Tabamnua 25

1. 80. 2. 7,5. 3. SM = 16; QR = 24. 4. NE = 20; MF = 40. 5. 8. 6. ST = 10;
MN =20.7.10. 8. RT = 26; EF = 18. 9. MN = 5; DC = 3. 10. 6. 11. 8. 12. 4.
13. 6. 14. 9. 15. 9,5. 16. 0,5. 17. 30. 18. 14. 19. 12. 20. 9,8. 21. 32 /2.
22. 5. 23. 8. 24. 10. 25. 14,15. 26. BC = 2; AD = 6.

9 Kkaacc
Tabanua 1
1.IN=m-n; KM =m+1#4.2.BD=-d-b;CA=-d+b. 3. EK =
=-m+n, FM=m+n.4. TM 3 3

=qd-b;8T=-d—-b.5.FT = m + Zn.
4 4
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1 1
6. a) 2; 0) E; B) —E; r)—-1; n)-1;e) —i; xK) 3; 3) —%; H), K) YHMCJIO He CYIIeCT-

BYe€T.

Tabamua 2

1. 0(0; 0), K(3; 0), M(0; 2). 2. O(0; 0), T(6; 0), M(6; 3), C(0; 3). 3. Q(-2; 2),
P(2; 2), N(2; -2). 4. T(14; —6). 5. MN{-5; —1}. 6. M(4; 4). 7. C(-2; 32). 8. 16

win -8. 9. 3 wm —2,6. 10. 5. 11. /26 . 12. V2. 13. M(-3; 3). 14. C(2,5; 4).
15. K(18; 12). 16. 16. 17. ~12,9. 18. AC = /13 ; OC = 85 ; C(9; 2). 19. /241 /2.
20. BC = /41 ; OB = /65 .

Tabrmua 3

1. 50; 50. 2. 2/85. 3. 26. 4. ZA = 60° /B = 30° £C = 90°. 5. 2/109 .
6.2/53.7.2V19.8. /M = /P =45° /N =90°. 9. J/185 /2.

Tabanua 4
1.(x+4)2+(y-2)2=25.2.B,C,D.3.(x — 22+ (y+4)°=25.4. x2 +
+(@y—-38)2=13.5.(x —3)2+1y2=13.6.x2+ y2=13. 7. (x —4) 2 + (y — 5)° = 9.
9. a) (2; -3), (2; 3); 6) (=2; 3), (25 3). 10. a) (25 7), (2; 1); 6) (5; 4), (-1; 4).
11.x2 + y2=40.12. x2 + (y - 2)2=10. 13. x2 + (y — 4)2=25. 14. (x — 1)2 +
+ y2 = 18.

Tabamnua 5

1.x=3.2.y=10.3.4. 4. y +5x=0.5.1.6. Tx —y + 3 =0. 7. 13,5.
8.7x-y+6=0.9.x-y=0.10. 2x - 5y + 20 = 0; 2x + 5y — 20 = 0;
2x -5y —20=0; 2x + 5y + 20=0.

Tabamnua 6

1. V2.2.253 /4.3. 45 . 4. 24. 5. 60. 6. 252 /4.7.5/3 . 8.50. 9. 30.
10. 803 . 11. 60+/2. 12. 128. 13. 169. 14. 363 . 15. 53 . 16. 162 ..
17. 32. 18. 162 . 19. 16.

Tabanua 7

1.x=8V2;y=4J/2(1+ V3). 2. x~19,9; y ~ 25,6. 3. x =~ 16,3; y ~ 22,3.
4. x~ 13,9, y~9,8.5.x=~1,8, y~=0,5.6. x=8,8 y=12. 7. x = 10,4;
y~14,1.8. x = 14,1; y = 19,3. 9. x = 6,5; y = 4,9. 10. x = 8,3; y = 14,3.

11. x~9,9; y~ 9,6. 12. x = 1; y = V6 /3. 13. x =~ 27,3; y ~ 117,8.
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14. x =\52-2442 ~4,2; y =/52+24V2 ~9,3.15. x =y~ 11. 16. x = 419 ;

y=4J7.17. x~22,7; y ~ 24,3.

Tabanua 8
1.~ 30,8. 2. ~ 18°. 3. 13 . 4. 175/466 . 5. x = 4/14 /3; y = 26/3.

6. \/@ 7.x~5,8,y~4,1.8.x~15,5; y~18,4. 9. x = 3,9; y = 10,3. 10. x = 13;
y=21.11.x=7,y=15.12. x =18; y = 48. 13. x = 9; y = 12. 14. 13.
15.x=16,8; y = 36. 16. x = 8; y = 30. 17. x = 1682 /5; y = 25. 18. x = 10;
y=15.19. x; = 25; y; = 25; x5~ 10,5; y, =~ 32,2; x3~ 36,7; y3 ~ 24,5; . 20. x = 20;
y = 30. 21. V118 /2. 22. 1) x = 216 /2; y = 156 /2; 2) x = 5166 /22;
y=1566,/22.23. x=11;y="7.24. x = 17; y = 6.

Tabanua 9

1. 45°. 2. 10. 3. -32. 4. -10. 5. 3V2. 6. 0,2. 7. 0. 8. 0,6. 9. 50. 10. 0.

11. 8. 12. -12,5. 13. 6,75. 14. 2. 15. 1. 16. 90°. 17. 60°. 18. 0. 19. —60.
20. 90°.

Tabanua 10

1. 6n. 2. 67,5. 3. 12n. 4. 8. 5. 12. 6. 8/3 1. 7. 26n. 8. 52n. 9. 2073 /9.

10. 60°. 11. 144°; 216°. 12. 225°; 135°. 13. Tn/n — 3. 14. 40n. 15. 207.

16. 40n. 17. 32n. 18. 873 . 19. 75 . 20. %’n. 21. 32n/3 . 22. 9875 /15.

23. 161/ /3 .24. 8n(+/3 — 1). 25. 207. 26. 61(V/2 — 1). 27. 157.

Tabanua 11

1. 4. 2. 64n. 3. 100n/(2 +/2- V3 )2 ~ 49,5. 4. 12n. 5. 207. 6. 187 (2 —V/3).

7. 4n. 8. 144n(3 - 2\/5). 9. n. 10. 25n. 11. %n. 12. n. 13. 50mn. 14. 25m.

2
15. 60,5n. 16. 86n/4 — n. 17. 456n/n — 2. 18. é%n. 19. (i—zss-] n~169,5mn.

20. 3. 21. 6,25m. 22, 8. 23. 5n. 24. 327.
Tabanua 12

1.12(2n-3+/3).2.~7,6.3.9. 4.~ 413,2. 5. 10r. 6. 100(rx — 2). 7. 128n/3.
8.16(4 — ). 9. 25(8 — m). 10. 75(n — 1,5v/3 ) ~40,6. 11. ~ 182,5. 12. 36(4 — n) ~ 31.
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