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Ipeaucaosue

Ha HayasnbHOM 3Tale M3yYEeHNS M'eOMETPHU OCHOBHYIO TPYAHOCTE JJId
ydJaluuxcs IpeicTaBiaseT BbINOJHeHNe YyepTerka. KpoMe Toro, Ha ero BhIIIOJI-
HEHHE PacXoJyeTcs MHOrO BPpeMEeHH.

IIpennaraeMoe BHUMaHUIO YNTaTEJAd NOCOOHE CTABUT LEJIBI0 YCTPAHUTD
3TOT npobes ¢ IOMOLIBIO 'OTOBBIX YEPTeKei.

Ha ypokax reomMeTpuu OueHb 4aCTO Ka’KJOe BHICKAa3bIBaHHE U OTBET Ha
BOIIPOC AOJI2KHBI, KAK IIPAaBHJIO, COIPOBOXKAAThCA JeMOHCTpanuei yepre-
JKa, IpUYeM YepTeX U JaHHble U3 YCJOBUA 3aJadyy JOJIXKHBI HAXOAUTHCS
mepej rja3aMy YYallMXCA B Opolecce pelreHudA 3agauyu. Korga yuamnuecs
HATJIAAHO BUAAT YCJIOBUE, TO Jierde pelIaroT 3agaqyi. I1lo 3Toii npuynHe yIpak-
HEHHUA Ha FOTOBBIX YEPTEXKAX OKa3bIBAIOT HEOUEHMMYIO IIOMOIIb B YCBOEHUU U
3aKpeIyIeHNH HOBbIX MOHATHI M TeopeM, Jal0T BO3MOXKHOCTH B Te€UeHHE MUHU-
MyMa BpeMEHH YCBOUTSH X HOBTOPHUTH 3HAYUTEIbHO 00J1bIIINI 00beM MaTepraa,
TEeM CaMbIM HapalllUBaThb TeMI paboThI HA YPOKax.

Kpome Toro, atTu ynpa’XHeHHA CIOCOOCTBYIOT aKTHBU3aLlUU MbICIMTEJB-
HO# NesiTeJIbHOCTH y4YallUXCH, 00y4al0T YMEHUIO I'PaAMOTHO PAacCCyKAAaTh,
HaXOAWTh B HUX 00IIlee U JAeJIaTh Pa3JIH4YUs, COIOCTABJIATH U IPOTHBOIIOCTAB-
JIATD, JeJATh IPaBUJIbLHbBIE BHIBOJBI.

B nocobuu Ha Bcex yepTeKax paBHBIE YIVIBI U OTPE3KU OTMEYEeHBI OJMHA-
KOBBIMHY 3HAKaMH, IPAMBIE YIJIbI — KBaJApPaTHKaMH, 3TO JaeT BOSMOXKHOCTD
yYaluluMcA 3HAYUTEJbHO ObICTPEE OPHMEHTHPOBATLCA B YCJIOBHAX 3aAadH.
BonbIIMHCTBO 3a7ja4 MpeJHAa3HAYEHbl B KaUYeCTBe YCTHBIX YVIPa’KHEHUH.
Y4YHTeJ b MOXKET IO CBOEMY YCMOTPEHHUIO 3apaHee MOATOTOBUTH UX Ha JOCKe
HJIM IJIaKaTaX U OTBOAUTH Ha pemeHue mo 10—15 MuHyT B Hauajge KaA0ro
ypoka. IIocKOJIBKY 3aJauM €CThb M IOCJIOKHee (OHM PacIOJIOKEHbI, KaK IIpa-
BHJIO, B KOHIIE KaXXJ0M TabJIUIIbI), TO YUUTEb MOMKET BbIOPATh T€ UJIN WHbIE
VIpaKHEHUA B 3aBUCHMOCTH OT YPOBHSA IIOATOTOBJIEHHOCTH KJIacca.

IIpu BBIMOJHEHUH YIPaXHEHUH NPOUCXOAUT aKTUBHAA MBICJIUTEJNbHAA
JeATEeJbHOCTh YYAUIUXCA, YTO B CBOIO odepeab NMPUBOLUT K adhdekTnBHOMY
HEeIIPOM3BOJBHOMY 3alIOMHUHAHMIO ONPEeAeJIeHUI, CBONCTB 1 MPU3HAKOB U3Y-
yaeMblX ¢uryp. OmnpeznejieHnsa, cBOMCTBAa U NPU3HAKU pacCcMaTPUBaeMBbIX
¢uryp nepmoguvuecKy IOBTOPAIOTCA B IIPOIlecCe BHIMOJHEHHUS pa3HooOpas-
HBIX YOPaXHEeHUMH, YTO IPUBOAUT B UTOTE K NPOJAYKTUBHOMY 3allOMHHAHUIO.
Bosbloe 3HaUeHHe MMeeT U TO, UTO y4alluecd ¢ GOJbIINM YAOBOJILCTBUEM
IPeANOYUTAIOT BBIIOJHATH 3T YIPaXHEHUdA, YeM OTBeYaTh Ha TeopeTudye-
CKIHe BOIIPOCHI.

HaxoHer, npeajaraeMbie yOpaKHeHUA OLICTPO FOTOBAT ydalllUXcA K 3a-
ODOMHMHAHHUIO M CAMOCTOATENILHOMY PelIeHUI0 TAKUX 38784, AJIA KOTOPBIX 9TH
yIOpaXHeHUd SABJISIOTCA dJIEMEHTaMu.
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IIpegnaraemMas MeTOAHKA MPOBEAEHUSA YPOKOB C UCIOJb30BAHUEM YII-
PaKHEHHMH HA TOTOBBLIX YEpPTEeXKaX, HECOMHEHHO, CIOCOOCTBYeT IOBBIIIIEHUIO
TBOPYECKON aKTUBHOCTH YYAIIUXCS, PA3BUTHIO JIOTUYECKOI'O MBILIJICHUA, AB-
nsgercsa 3¢ GeKTUBHBIM CPEJCTBOM YCBOEHUSA U 3aKpeIlIeHUS TeOPeTHYeCKOro
MaTepuaJa.

ITocobue nmpexacraBisgeT co00i TPpH KOMILJIEKTa yIPa’XHEHHUH O reoMer-
puu I yyamuxca 7—9 KJjaccoB, COCTaBJIEHHBIX B Buje Tabaun. Bee 3ana-
HHUA COOTBETCTBYIOT HbIHE AeHCTBYIOIEH MporpaMMe 110 reOMeTpUH (ILJIaHU-
merpumn). ITocobue MoxKeT OBITH MCIIOJb30BAHO YUUTENAMHU, paboTarOIUMHU
no yueOHuKy JI.C. Aranacana «I'eomerpus, 7—11» u ApyruM KHUraMm,

B nocobuu 12 Tabaun ang 7 kjaacca, 25 niaa 8 u 12 niaa 9 kaacca. B xax-
Io# TabsuLe KOJIMYEeCTBO 3a4a4 pa3andyHo. Kak npaBuio, OHU COCTaBJIEHBI B
MOopAAKe BO3pacTalomnieil TPYAHOCTH, YTO JaeT BOZMOXKHOCTDb YYUTEIIO IIPOBO-
IUTH paboTy nuddepeHIIMPOBaHHO.

K Haubosiee TPYAHBIM 3aiayaM IPUBEAEHEI ITOAPOOHBIE PEIlIeHUsA C MofAC-
HEHHUAMH, a K OCTaJbHBIM — YKa3aHHUA U OTBETHI, UTO JaeT BO3MOYKHOCTH
IIPOBEPUTH MPABUJILHOCTD PEIIeHUA.

OrMeTHM, UTO IpeAJsiaraeMble YIPa'KHEHUA He CTABAT 1IeJIbI0 3aMEeHUTh
CHCTEMY 3aJa4 U3 BHIIIEYKa3aHHBIX MOCOOU, a ABIAIOTCA JIUINb AOIMOJIHE-
HUeM K Heli. OHH Aai0T BOBMOXKHOCTb YUHUTENI0 COKOHOMUTDH 3HAUUTEBbHYIO
4acTh BPeMEHH Ha U3yUYeHHe COOTBETCTBYIOIIHX TE€M U CIIOCOOCTBYIOT yCHJIE-
HUIO IPAKTUYECKON HAaIpaBJIEHHOCTH NpPEeNoJaBaHUSA reOMeTpHH.
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lNAanumertpus

1.Yrasl

Yraom Ha3bIiBaeTcA reoMerpudeckas urypa (puc. 1), obpasoBanHas ABY-
MA JIYYaMH, HCXOAAMMMH U3 OJHOM TOYKH.

Touxka O — BepHInHA yriia, a Jyuu OA u OB — cTOpOHEI yria.

Ob6osnauenune: LZAOB unu Zab.

Yroxa B 90° HassIBaeTcA mpaMbIM (puc. 2).

Yroj, MeHbIINH IPAMOTO, Ha3LIBAETCA OCTPLIM (pHcC. 3).

Yroa, 60MbmINH OPAMOr0, HO MEHBLIOUH Pa3BePHYTOro, Ha3bIBAETCA TY-

usIM (puc. 4).
o A

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

JdBa yrja Ha3bIBAIOTCSH BePTHKAJbHBIMH,
€CJIM CTOPOHBI OJHOrO yrJia ABJAIOTCS IPOAOJI-
KeHHAMH CTOPOH Apyroro (puc. 5).

ZAOC u £/DOB; /BOC n ZAOD — BepTH-
KaJIbHBIE.

Beprukaabasie yriasl pasasi: ZAOC = ZDOB Puc.5 c

u £LBOC = LZAOD.

JIBa yrjia Ha3BEIBAIOTCA CMEXHBIMH, €CJIH Yy
HUX OJHA CTOPOHA ob0IiasA, a ABe Apyrue co-
CTaBJAIOT ONpAMYI0 Juauio (puc. 6), LZAOC n

ZBOC — cMeXHBIe. B 0 A

Puc.6
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Cymma cMmexHBIX yriioB paBHa 180°.

BuccekTpucoi yria Ha3blBaeTcd Jy4d, Opo-
XOAALINHN MeXJYy CTOPOHAMH yTIJjla U AeJAUN ero
nonoJjam (puc. 7).

BucceKTpuchl BEepTHKAJbHBIX YIJIOB COCTaB-
JSAIOT IIPOAOJIKEeHUe APYT apyra (puc. 8).
Puc.7 BuccekTpuchl CMEeKHBIX YIJIOB B3aNMHO Iep-
NeHIUKYJAAPHEL (puc. 9).

<\

Puc.8 Puc.9

IIpu nepeceyeHUu ABYX NPAMBIX a U b TpeThel ¢ (cekymieit) obpasyerca 8
yraos (puc. 10):

COOTBETCTBEHHbIE YIJIBI: ¢

Llu /b, /2u £6, L4u £8, L3 u L7T; /

BHYTPEHHHME HAKPECT JIeKalue: 1/2

Z4wn L6, /3 u £b; 413

BHEIIHHE HAKPECT JexKaliue:

L1lu /7, Z2n /8;

BHYTPEHHHE OTHOCTOPOHHHE:

a

Z4n L5, L3 u £L6; 56
BHELIHHE OJHOCTOPOHHHE: 3 7
Zlu /8, L2u /7.

Puc.10

2. MHOroyroAbHuK

D C
ABCDE — uAaTunyrojbHHUK (puc. 11).
Touku A, B, C, D, E — BepUINHH
MHOTIOyrojJdbHUKa; LA, £ZB, ZC, ZD,
M ZE — yrawm; AB, BC, CD u r. 1. — cTO-
possbl; orpe3ku AC, AD, BE, BD, CE —
W nuaroanun; P =AB + BC + ... + EA —
A

E B pepumeTp MHOTOYTOJBHHUKA.

MHOroyroJbHHK Ha3bIBA€TCA BBINMYK-
asIM (puc. 11), eciu OH HEJIHKOM
pPacIoJIOMKEeH II0 OLHY CTOPOHY OT KaiK-

Puc.11 AOM NMPAMOM, NMPOXOoAsAIeHN depe3 IBe
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€ro cocefHue BEepIIMHBI. B IpOTHBHOM CJIyyae MHOTOYTOJIBHUK Ha3blBaeTCH
HeBBINMYKJBIM (puc. 12).

Caoucrna:

1. CyMmMa BHYTPEHHHX YIJIOB IPOU3BOJILHOTO
n-yrojpHuKa paBHa 180° - (n — 2).
2. CymMa BHEIIHHUX YIJOB BBINYKJOTO
n-yroJbHUKAa, B3ATBIX 10 OAHOMY IpPH KaKIOH
BepIllnHe, paBHa 360°.
3. B BBRINYKJIOM n-yrolbHHKE U3 KaXIOH
BEePUINHEI MOXXHO npoBecTHu (n — 3) AuaroHa-
Jeit, KoTopeie pa3buBalOT Nn-yroJbHUK Ha (n —
2) TpeyroJibHUKOB.
4. B BRIDYKJOM Nn-yroJbHUKE YHCJIO AUATO- Puc. 12

1
HaJiell paBHO —2—n(n - 3).

3.l1paBnAbHbIE MHOTOYTOABHUKH

Brinykjablii MHOTOYTOJIBHUK, Y KOTOPOTO PaBHLI BCe YIJIBI U CTOPOHBI, Ha-
3bIBAETCA MPaBHJIbHBIM.

CroiicTBa:
180°(n-2)

1. Kaxxaplil yroy IpaBUJIbHOTO Nn-yrolbHHUKA PaBeH a, =
n

2. OK0JI0 IPaBUJILHOTO N-YTOJbHUKA MOYKHO OIIUCATH OKPY KHOCTh, U IIPH-
TOM TOJILKO OZHY.

3. B npaBHUJABHBIN N-YrOJbHUK MOYKHO BIHCATh OKPYXKHOCTbH, M IIPHTOM
TOJIBKO OAHY.

4. OKpPYKHOCTb, BIMCAHHAS B NPABUJBHBIH N-yroJlbHUK, KacaeTcsa BCEX
CTOPOH N-yroJbHUKAa B UX CepeAUHAaX.

5. IleHTp OKPYKHOCTH, ONMMCAHHOM OKOJIO MPAaBUJIbLHOIO N-yrOJbHUKA,
COBNA/IAeT C EHTPOM OKPYYKHOCTH, BIMCAHHOMN B TOT Ke N-yroJIbHUK.

6. JliMHa CTOPOHBI IPABUJIBLHOTO N-yrOJbHUKA, BIMCAHHOrO B OKPYIK-

. 180°
HOCTb paauyca R, paBHa a = 2R sin .
n
7. InuHA CTOPOHBI NPaBUJBHOIO N-yroJbHHKA, ONMCAHHOIO OKOJIO

180°

OKPY>KHOCTH pajguyca r, paBHa a = 2r tg

4. TpeyroAbHuK

TpeyroasHMKOM Ha3bIBaeTCA reoMeTpuyYeckas purypa, cocrodliada u3
TPeX TOYEK, He JIeXKAaIUX Ha OJHOH HpPAMOI, H TPEX OTPE3KOB, IIOCJEA0BA-
TEeJbHO COeJUHSIOMIUX 3TH TOYKH.
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Touku A, B, C — Bepmunsl AABC.

C
Orpesxku AB, BC u AC — cTopoHsl, ZA,
4B n ZC — yrasl.
b a CTopoHBbI TPEyTroJbHUKA 4acTo 0O03Haua-
0T MaJbIMu OyKBamH (puc. 13):
AB=c¢, BC=a, AC =b.
A c

P=a+ b+ c— nepumerp TpeyroJbHUKA.
TpeyroJabHUK, Y KOTOPOI'O BCe YIJILI OCT-
Puc.13 pble, Ha3bIBae€TCA OCTPOYroJibHBIM (puc. 13).
TpeyroabHUK, y KOTOPOTO YIroJ NMPAMOM,

B Has3bIBaeTCs MPAMOYroJbHBIM (puc. 14).
CropoHbl, 0Opa3ywlnue IpAMOH yroJ,
Ha3bIBaIOTCA KaTeraMHu (a u b), a CTOpOHA,
a ¢ Jie)kalias MNpPoOTUB IMPAMOro yrJja, — TH-
NMOTeHy30H (c).
TpeyrosbHUK € TYIIBIM YIJIOM Ha3bIBaeTCs
C b A TYNoyroJsHbim (puc. 15).
Puc. 14 TpeyroJbLHUK, Yy KOTOPOTO JBE CTOPOHLI PaB-
HbI, Ha3bIBaeTcsA paBHOOeaApeHHBIM (puc. 16).
C
b
a
B c A
Puc.15 Puc.16

PaBHbIe CTOPOHLI HA3LIBAIOTCS OOKOBBIMH,
a TpeThbA CTOPOHA — OCHOBAaHHMEM DPAaBHO-
0eIPEHHOI0 TPeyroJIbHUKA.
TpeyroJsHHUK, Y KOTOPOT'O BCE CTOPOHBI PaB-
HBI, Ha3bIBaeTCA paBHOCTOPOHHMM (puc. 17).
‘ Kaxaslif yrojl paBHOCTOPOHHEIrO Tpey-
!

roJbHHKa paBeH 60°.

Puc.17

CroiicTBa paBHOGEAPEHHOrO TPEYroJbHUKA:

1. Yriasl IpH OCHOBaAaHUU PaBHBI.

2. BuccexkTpuca, nposeieHHaA K OCHOBAHUIO, ABJAETCA OJHOBPEMEHHO
MeAUAaHOH 1 BBICOTOIM.

3. BricoTa, npoBeleHHAA K OCHOBaHHIO, ABJIAETCA OJHOBPEMEHHO MeaHa-
HO¥ ¥ GMCCEeKTPHUCOM.
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4. MeguaHa, NpoBe/ieHHAA K OCHOBaHUIO, C
SAIBJIsieTCA OAHOBPEMEHHO BBICOTOH M Ouc-
CEKTPHMCOIL.
BHemrHUM yrjom TpeyrojJbHMKa Ha3bl-
BaeTCcsa yroJ, CMEXHBIH ¢ KAaKUM-HUOYIb
YIJIOM 3TOT'0 TPEYroJbHHKa (puc. 18).
ZCBD — BHELIHU# yroj TpeyroJbHHKA. A B D
BHemuu# yros TpeyrojbHHUKa paBeH
CyMMe ABYX YTJIOB TPEYTOJIbHUKA, HE CMEX-
HbIX ¢ HUM (puc. 18): LCBD = LA + ZC. C
OTpe3ok, COeANHAIONIUI cepeAUHbI ABYX
CTOPOH, Ha3hbIBaeTCsa CpegHeH JUHHEH Tpe-
yroabpuuka (puc. 19). D E

Puc.19

5.Tpu3Haku paBeHCTBa TPEYroAbHMKOB

I npusaak (npusxHakx pasencmaea no 08YyMm CMOPOHAM U YeaYy Mexoy
HuMmu )

Ecau nBe CTOPOHEBI M YyroJ MexAay
HMMH OJHOTO TPEYTrOJbHHKA COOTBET-
CTBEHHO pPaBHHI ABYM CTOPOHAM H YTy
MeXXJy HUMHU APYTOT0 TPEYTroJIbHHUKA, TO
TaKkye TPeyroJbHUKU paBHhI (puc. 20). A ' B A, ' B,

AB=AB,,AC=A,C,, ZA= /A,. Puc. 20

II npusHak (npusnax paseHcmea no CMopPoHe U Npuiexcauum K Hell ye-
aam)

Ecau cTopoHa M JBa NMpHJIEKaDIHX C C,
yrJja oJHOTO TPeyroJbHHUKa COOTBET-
CTBEHHO PaBHBI CTOPOHE U ABYM MpHJie-
JKaIllUM K Hell yIyiaM ApYyTroro TpeyroJb-

c c

HHUKa, TO TAKHE TPEYTOJbHHUKHU PABHBI A f B A, — B,
(pmc. 21). Puc.21
AB=AB,, A= /A,, /B=/B,.
II1 npu3HakK (npusHak pasencmaea no mpem cmoporam )
Ec.aiu TpH CTOPOHBI OJHOT'O TPEYTOJIb- C C,

HUKa COOTBETCTBEHHO PaBHEI TPpEM
CTOPOHAM APYroro TpeyrojibHHUKa, TO
TaKHue TPeyroJbHUKHU paBHEI (puc. 22).

AB=A,B,, BC = B,C;, AC = A,C,. A ' B A, ’ B,
Puc.22
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6. HepaBeHcTBa TpeyroabHMKa

Kaxknaa ctopoHa TpeyroJbHUKAa MeHbIIle CYMMBI ABYX APYTHUX CTOPOH:
a<b+ce,b<a+c,c<a-+b.

7.OnpeAe/\eHue BHUAQ TPEYyroAbHMKa Mo €ro CropoHam

IIycte ¢ — HaunboJbIIIAA CTOPOHA, TOT/A:

a) ecau ¢2 < a2 + b2, To TpPeyroJbHUK OCTPOYTOJbHEIH;
6) ecant ¢2 > a2 + b2, TO TPEYIOJILHUK TYIOYrOJbHBIM;
B) ecsiul ¢2 = a2 + b2, TO TPEYTrOJBHUK IPAMOYTOJbHBINA.

8.MpsimoyroAbHble TPeYroAbHMKHU (HEKOTOpble CBOWCTBA)

1) Cymma ocTpbIx yrioB paBsa 90° (puc. 23). B
LA+ ZB = 90°,
2) Karer, nexammit nporus yria B 30°, pa-
BEH NIOJIOBUHE I'UIOTEeHY3b! (puc. 24).
a= lc
2" c A
3) Eciu xaTeT paBeH IIOJIOBUHE I'MIIOTEHYS3HI, Puc.23

TO yroJ, nemamnﬁ IPOTHUB 3TOI'O KaTera, paBeH

30° (puc. 24).

30°

b
Puc.24

9. Mpu3Haku paBeHCTBA NPSAMOYIOAbHbIX TPEYrOAbHUKOB

1. Ecam KaTeTsl OJHOTO NPAMOYTOJIb-
HOTO TpeyroJibHHKAa COOTBETCTBEHHO
paBHBI KaTeTaM APyroro, To Takue
TPeyTroJbHUKHU PaBHEI (puc. 25).

AC =A,C,, BC = B,C;.

2. Ecay KaTeT M mpuJeXKamMi K
HeMY OCTPBIH YToJI 0JHOTO IPAMOYTOJIb-
HOT'O TPEYroJIbHAKA COOTBETCTBEHHO
paBHBI KaTeTy U IIpUJexKalleMy K HeMy
yrJly APyroro, To Takue TPEYyroJbHUKHU
paBHBI (puc. 26).

AC =AlC].’ AA = LAI.
3. Ecau runorenysa U OCTPbIi yroJa
OJHOTO IPAMOYT'OJILHOTO TPEYroJbHUKA

NN

L A Cl
Puc.25

DO

A C,
Puc.26
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COOTBETCTBEHHO PaBHBI 'HNIOTEHY3€ U B B,
OCTPOMY YIJIy APYroro, To TaKkue Tpe-
YroJBbHUKM paBHBI (puc. 27).

AB =AlB 1 AA = Zjll.

4. EciM rNIOTeHy3a M KaTeT OQHOTO c A C A,
OpAMOYTOJBHOI'O TPEeyrojJbHUKa COOT- Puc. 27
BEeTCTBEHHO PaBHbI THIIOTEHY3€ U Ka- B B,

TeTy APYroro, To TaKHe TPeyroJbHHKHU
paBHHI (puc. 28).
AB=A,B;, AC=A,C,.
C v A Cl 1y Al
Puc. 28

10.Yetbipe 3amevaTeAbHble TOYKH TPEYTrOAbHMKA

C KaKbIM TPEyTOJbHUKOM CBA3aHKI 4 TOUKH:

1) Touka nepeceueHNA MeJUAaH;

2) Touka nmepece4yeHUs GUCCEKTPHC;

3) Touka mepece4yeHHUs BBICOT (MJIM MX HPOJOJIKEHHUI);

4) Touka nepeceuyeHUA CepeAHUHHLIX MEPOEHAUKYIAPOB K CTOPOHAM.

OTH YeThIpe TOYKU HA3hIBAIOTCA 3aMeYaTeJbHBIMH TOYKAMH TPEYTOJLHMKA.

BeicoToOit TpEyroJbHNKa HAa3bIBAETCA AJINHA IePHeHAUKYJIApA, ONyIleH-
HOro u3 J1i060# ero BepIINHLI Ha IPOTHBOJIEKAIIYI0O CTOPOHY UJIM €e IIPOA0JI-
JKEeHMe.

B mynoyzoavrnom mpeyzonvHure (puc. 29) 1Be BBICOTH MaAaloOT HA IPO-
JOJI’KeHUE CTOPOH M JIeXKAT BHE TPEYroJIbEUKA, a TPeThd BHYTPH.

B ocmpoyzonrvnom mpeyzoavrnurxe (puc. 30) Bce Tpu BBICOTEI JieXKaT BHYT-
PM TDPEYroJIbHUKA.

B npamoyzoavrnom mpeyzonvruke KaTeThli OAHOBPEMEHHO CIIY>KAT U BBICO-
Tamu (puc. 31).

A DN

H  puc.29 Puc.30 Puc.31

Tpu BBHICOTHI TPEYTOJBHUKA BCEIAa NEePeceKaloTCA B OAHOHN TOYKe, Had3hbl-
BaeMoil opTOUeHTPOM. B TynmoyroisHOM TPEYroJbHUKE OPTOLEHTP JIEKHUT
BHE TPEYTroJibHHKA. B IpAMOYroJibHOM TpPeyrojbHHKe OH COBIAJaeT C Bep-
HIMHOM OPAMOro yria.

MenuaHoi TPeyroJibHUKA HA3bIBAETCA OTPE30K, COeAUHAIONINN BEPITUHY
TPEeyTroJILHUKA C CePeANHOM NPOTHUBOIOJIOMKHON CTOPOHEI.
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Puc.33

Tpu MeAMaHBI TPEYTOJbHHUKA IIepEeCEeKarTCs
B OJTHOM TOUKe, KOTOpad ABJSETCA HEeHTPOM TH-
JKeCTH TpeyroJibHHKa (puc. 32).

JTa TOYKa JeJIUT KaXKIylo MeJuaHy B OTHOILe-
HuH 2 : 1 (cuuTas OT COOTBETCTBYIOUEH BEPIINHBI).

BuccexTpHCcoil TpeyrojJbHUKa Ha3bIBaeTCH
OTPe30K OMCCEeKTPHCH! YIJia OT BEepIUUHEI [0 Ie-
peceueHns ¢ IPOTHUBOJIEKAIIell CTOPOHOM!.

Tpu 6ucceKTpHUCH] TPEYTrOJbHHUKA IepeceKa-
I0TCA B OJHON TOYKe, KOTOpPas ABJIAETCA LEHT-
POM BIIHMCAHHOTO Kpyra (puc. 33).

Tpu nepneHANKYJIApa K CTOPOHAM TPEYToJib-
HHKa, TpOBeleHHLIe Yepe3 UX cepefuHsl (puc. 34,
35, 36), mepecekarmTCsa B OJHOHM TOYKe, KOTOpas
ABJIAETCA HEHTPOM OIIMCAHHOMN OKPYKHOCTH.

B TynoyrosssEOM TpeyroJsibHuKe (puc. 34) ara
TOYKA JIEXKUT BHE TPEYTOJIbHUKA, B OCTPOYT0JIb-
HOM (puc. 35) — BHYTpPH, B IPAMOYI'OJbHOM —
Ha cepegnHe I'HIIOTEHY3HI.

OpTOLIeHTpP, LEHTP TAXKECTH, LEeHTP BOMCAHHOM U OINMCAHHON OKPYKHO-
cTeil COBOAZAIOT APYT C APYTOM TOJBKO B PABHOCTOPOHHEM TDEYTOJbHUKE,

1) CroiicTBO 6uccekTpucsI (puc. 37) BHYT-

Puc.35 Puc.36

11.T1pon3BOAbLHDBIA TPEYTOAbHHUK

PEHHEro yrija TpeyrojbHuKa:

a_ g

b b,
2) lnnHa GMCCeKTPHUCHI:
l,= \ab-ab ;

c

_ Jab(a+b+c)a+b-c)

l

¢ a+b

.
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3) AnuBa MeaUaHBI:

m,= —\2a®+b%)-c* .

DN | =

4) lauHA BHICOTHI:

2
h, = ;Jp(p—a)(p—b)(p—c) ,
rge a, b, c — CTOpPOHEBI TPEYTroJIbHUKA,

1
p= E(a + b + ¢) — nonynepumerp,

h. — BBICOTA, IPOBEJleHHAA K CTOPOHE C.
5) 3aBHCHMOCTH M€Ky CTOPOHAMH M BHICOTAMM:
1 1 1
hy:hy:h,=—:—:—,
a b c a b ¢
6) 3aBHCHMMOCTD MEXKay BHICOTAMH M PAJMyCOM BIIMCAHHON OKPYKHOCTH:
1 1 1 1
— +—+ ===,
h h, h r

a [+

12.Teopema Yesbi

Hns Toro uTob6sl mpameie BE, AD u CF
(puc. 38) nepecexkasuch B OAHOM TOUKE,
HeoOXO0AMMO U JOCTATOYHO, UTOOLI BHIIOJI-
HAJIOCh PAaBEHCTBO D E

Puc.38

13. Teopema Menenas

Ecnu na croponax BC, AB u npojioJnke- B
Huu cTroporbl AC AABC 3a Touky C oTme-
YeHbl COOTBETCTBEHHO TOYKH A, C, u B,
Jieskaliue Ha OgJHOM NpAMOI, To
AC, BA, CB __ G
C,B AC BA ) B,
A C
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14.Teopema cuHycos

Bo BCAKOM TpeyroJbHHUKE CTOPOHBI OTHOCATCA KaK CHUHYCHI IPOTHUBO-
JexXallux yriios:

a b c
_ = —— = — =2R,
sina  sinff  siny

rae R — pagmyc OKpy»KHOCTH, ONMCAHHOH OKOJIO TPEYTrOJIbHUKA.

15.Teopema KocuHycOB

KBagpaT ogHO# U3 CTOPOH TpPeyrojibHUKA pPaBeH CyMMe KBaJpaToB ABYX
APYTUX ero CTOPOH MUHYC YABOEHHOE IPOU3BEJAEHHNE 3TUX CTOPOH HA KOCH-
HyC yrjia MeXIy HUMH:

a2 = b2+ ¢2 - 2bc cos a,
b2 =c2+ a2 — 2ca cos B3,
c2 = a2+ b2 - 2ab cos y.

16.TAowaAbL TpeyroabHuKa

1
1)S= Eaha;

2)S= éab sin y;

3) S = \p(p-a)p-b)p-c) (bopmyna I'epona);

4)S=pr,r11ep=é(a+b+c);

5) s = 20¢.
4R
2 . .
6) S = a smlBsmC
2sin A

17.PaBHOCTOpPOHHMH (NPaBUAbHBIA) TPEYrOAbHHK (puc. 40)

2
S=a;/§;a=R\/§=2r\/§;
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18.T0A0OGHbIE TPEYTOABHHUKH

JBa TpeyrosbHIKA HA3HIBAIOTCSA MOH00- C C
EBIMM, €CJIM MX YIJbl COOTBETCTBEHHO !
PaBHBI ¥ CTOPOHBI OJHOTO TPEYroJIbHHU-

Ka NPOIOPIMOHAJBbHEI CXOACTBEHHBIM
cTopoHaMm apyroro (puc. 41). A B A, B

ABuA,B;,BC u B,C;,ACuA,C,— !

CXOACTBEHHbBIE CTOPOHHI. Puc.41

W3 nonobusa TpeyroJibHUKOB CIeAYeT:
LA = AAI, 4B = éBl, ZC = ACI-
AB BC CA
A, B, B,C, G4
rae k — xoaddumueHT n0K00M.

O6osnauenue: AABC ~ AAB,C,.
Ecau aBa TpeyrojapbHNKA NOAOGHEI, TO OTHOIIEHHNE MX IJIOIIaeit paBHO k2,

=k,

T. €. Syapc ¢ Saac, = k2.

19.Mpu3Haku NoA0OMS TPEyroAbHUKOB

I npu3HAK: eCJH JBa yrJja OJHOTO C
TPEeyroJlbHHUKA COOTBETCTBEHHO PaBHBI ¢,
ABYM yrjaM APYroro, To Takue Tpe-
YTOJLHUKH NoA00HEI (puc. 42).
LA = Al’ ZB = Bl'
A B A, B,
Il npusHAaK: ecJIU B CTOPOHBI OJHOTO
TPeyroJIbHUKA NPOIOPIMOHANLHEI IBYM Puc. 42
CTOPOHAM APYroro M yrJbl, 3aKJIO-
YeHHBbIe MeKAY HUMH, PABHEBI, TO TAKHUe c c
TpeyroJbHUKH NoKo6HE! (puc. 43). 1
LA = /A, /\
AB _ AC
AB, AC’ A B 4, B,

III npusnak:ecau TPU CTOPOHBI OX- Puc.43

HOT'O TPEYroJIbHUKA MPONOPIMOHAIbHEI C
TPEM CTOPOHAM APYroro, TO Takue Tpe-

C,
YTOJBHUKHK NoKobHLI (puc. 44).
AB _ BC  AC
A B, B,C, A C A B A B,
Puc.44
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IInomagu nogo6HBIX (UTYp (B YACTHOCTH, MHOTOYT'OJIBHUKOB) IIPOIIOPILHO-
HaJIbHBI KBaJlpaTaM HUX CXOJICTBEHHLIX CTOPOH.

B yacTHOCTH, NJIOUIAAN KPYrOB OTHOCSATCA KaK KBaJpaThl pafuycoB (HJx
IaMeTpOB).

(

Puc.45

d
r
a
Puc.47
D
d2
b
a %) ¢
a/
A E

20. YerbipexyroabHmK

1. IIpou3BONBHBIH BBHINYKAbIHA (d; U

d, — AuaroHaju, @ — YroJl MeXAy HHMH)
(puc. 45).

1

2. Bnucannsii (puc. 46).
oa+y=p+56=180°.
B snr000M BIuUCaHHOM UeTBHLIPEXYTOJIHLHHU-

Ke CyMMa IIPOTHBOIOJIOXKHBIX YIJIOB paBHa
180°. BepHo u o6paTHoe.

ac + bd = d1d2
(reopema IITonemes).

S=J(p-a)p-b)p-c)p-d),

rnep=%(a+b+c+d).

3. OnucaHHBIN.

B n11060M ONMCAaHHOM YeThIPEXYIOJIb-
HUKE CYMMbI IDOTUBOIOJIOKHBIX CTODOH
paBHBI (puc. 47).

a+c=b+d, S=p-r.

21.Maparrerorpamm

ITapasinenorpaMMoM Ha3bIBaeTCA YeThIPEX-
YTFOJBHUK, Y KOTOPOrO IIPOTHBOIIOJIOXKHbIE
CTOPOHBI IIOMTAPHO NapaJsieabHbl (puc. 48).

AB| DC, AD | BC

(a 1 b — cMexHbIe CTOPOHBI; O — YTOJI
MeXXAy HUMHU; h, — BBICOTa, IPOBeAeHHAA
K CTOpPOHE a).

di + d22 = 2(a? + b2) — 3aBUCHUMOCTBH

Me>Xy CTOPOHAMH U JUaTOHAJISIMU;
. 1 .
S=a-h,=absin o= §d1d2s1n<p—

IJioniaab 1apaJjijgejiorpamMmma.
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HekoTopsie cBolCTBA:

1. B napaniesorpaMMe IIPOTUBONOJIOKHbIE CTOPOHEBI U YIJIBI PaBHEI (AB =
= DC; AD = BC; LA = £C; £/B = /D).

2. [luaronaju napaJjijielorpaMMa B TOUKE IIePeCeYeHUdA JeJIATCA I0II0JIaM
(A0 = 0OC; BO = 0OD).

3. Cymma yriioB, IpHJIEKAIIUX K OJHOM CTO- X
poHe, paBHa 180° (LA + 4B =180°ur. n.).

4. [InaroHasjs napaJjjejorpaMMa AeJIUT ero
Ha ABa paBHBIX TpeyrojbHuKa (AADC = AABC,
AABD = ABCD).

5. BuccekTpuca yrja napaJijiejorpaMma oT-
ceKaeT OT Hero paBHOOEIpEeHHBIN TPEYTOJbHUK Puc.49
(puc. 49).

IIpusraxn napaanenorpamma (puc. 48)

1. Ecnu B 4eTHIDEXYTOJILHUKE [IB€ CTOPOHBI PABHBI ¥ MapaJljiefibHEI (AB =
= DC, AB || CD), To Takoii 4eTHIpEXyTOJBHMK — TIapaJiIeIorpaMM.

2. Ecnu B yeThIPeXyroJbHUKE IMPOTHBOIOJIOKHBIE CTOPOHBI MONAPHO PaB-
HbI (AB = DC, AD = DC(C), T0 TaKO# Y4eThIPEXYTroJbHAK — NapajijieiorpaMM.

3. Ecniu B yeThIpeXyroJibHUKE IPOTUBONOJIOMXKHEIE YIJIbl MONAPHO PaBHBI
(LA = ZC; 4B = £D), T0o TaKOH YeThIPEXYrOJbHUK — IapaJljIeJIorpaMM.

4. Ecsiz B yeThIpeXyTOJbHUKE JUATOHAJIN IIEPECEKAIOTCA U B TOUKe mepece-
YeHUA AeJIATCA II0I0JIaM, TO TAKOU YeTHIPEXYTOJbHUK — IapaJsljIeJIorpaMM.

22.Tpaneuus

a u b — ocHoBaHHuA; h — BhBIcOTa; dy U D b C
d, — IUaTOHAaJIN; @ — YTOJ MEXAYy HUMU d
(puc. 50).

Tpanenuei Ha3LIBACTCH YETHIPEXYIOJb- 0

P 10 pexy I m \
HHUK, Yy KOTODPOTO JIB€ CTOPOHBI IapaJljieNhb- /
h

HBI, a iBe He MapaieJbHBbI.
AB || DC, AB u DC — ocHoBaHHuA TpaIlle-
nuu, AD u BC — G0KOBBIE CTOPOHBI. ]
Otpe3sok [, coequHAMUN cepeguHbl A E
OOKOBBIX CTOPOH, Ha3bIBAaETCA CpeaHe JI1- Puc. 50
HUell Tpanemuu.

1
l= E(a + b) — nauHa cpeaHell IMHUU TPalelUu.

m||a]|b,m=ﬂ.
a+b

LA+ 4D =180°; 4B + ZC = 180°.
1 1
S=1l-h= E(a—% b)-h= Edl * dy sin ¢ — mIomanas Tpamenyu.
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D b C
d
h
d
A E a
Puc.51
D b C

~

~

A a
Puc.52
A
O
0]
Puc.53
C b B
|
h h
l Hl
D E
B a

Puc.54

1. PaBHOOeApeHHas Tpaneuuns

Ecan y Tpanenun 60K0BLIe CTOPOHBI
PaBHEI, TO TaKafA Tpameluusa Ha3blBaeTcA
paBHOOeapeHHOI# (puc. 51).

AD = BC.
B paBHOGenpeHHOH Tpamemuu yrJjsbl

IIPU OCHOBAHHUAX paBHEI (LA = £B; LC =
= /D) u nuaronanu paBHbI (AC = BD).

1
AE=§(a~b).

Eciu AC L BD, t0 S = h2,

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

h = 2r, r — paguyc BOMCaHHOH
OKpYXKHOCTU; h = \/El; .

R — paguyc onUCaHHOM OKPYXHOCTH.

Touka O — LIEHTDP OKPYXHOCTH,
OIIMCAaHHOM OKOJIO JII0O6Oro TPeyrojabHU-
Ka, BePIIMHBI KOTOPOro COBIAJAIOT C
BeplIMHaAMHu Tpanenuu (puc. 53).

2.TpamoyroAbHas Tpaneuus

Ecau B Tpanenyuy oguH U3 YIJIOB IPS-
MOii, TO Takas Tpanelusd Ha3blBaeTcsd
NnpAMOYroJbHOMH (puc. 54).

4D = ZC = 90°,
BE = CD = h (BbIcOTa Tpameuun).
AE =a-b.

23.MNpamoyroAbHMK

IIpsamMoyroJIbHMKOM Has3bIBaeTCA IIa-
pajijieJlorpaMM, ¥ KOTOPOTO BCe YIJbI
npamsble (puc. 55).

C B
d
b
d ¢
D p A
Puc.55
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IIpsaMoyroJbLHUK 06JafaeT BceMH CBOMCTBaMHU napajjenorpamMmma. Kpome
TOTO, Y IPAMOYTOJIbHUKA JUMAarOHAJJIH PaBHBLI.
CTopoHBI IPAMOYI'OJbHHKA OLHOBPEMEHHO ABJIAIOTCH U BhICOTAMM.

d2 =a? + b2.

S=ab= %dz sin @.

24.PomoO
D a C

Pom6oM HaskIBaeTcs NapajljiesiorpaMM, 4
Y KOTOPOT'o Bce CTOPOHBI paBHEI (puc. 56). y

Tax Kak poM0 ABIAeTCA Iapajjeso-
rpaMMoM, TO OH 00JIafjaeT BCEMHU ero CBOM- a h, a
CTBaAMHU. A da

Kpome Toro, duazonanu pomba e3aum- a”
HO nepneHOUKYAAPHbL U A8aal0omcea Ouc- A 2 B
cexmpucamu ezo y2a08.

Puc. 56
AC 1 BD.
AC — Guccekrpuca yrios A u C; BD — 6uccekrpuca yriaos B u D.
d? + d} = 4a2.

1
S=a-h,=a?sinoa = Edl - d, — njoumanb pomba.

25.Ksaapar

R

KranpaTom Has3weiBaeTcsa NPAMOYIOJbHUK,
Y KOTOPOT0 BCe CTOPOHBI paBHbI (puc. 57). d
Mo2kHO cKa3aTh, YTO KBaApaT — 3TO PpoMO ¢

av ta
MPAMBIM YTJIOM. d
KBaapar o61agaeT BceMu cBOMCTBAMH IIPAMO-
yTOoJIbHMKAa U poMoOa. N
OcHOBHBIE CBOMCTBA a
1. ¥V kBagpaTa Bce yIJIbl IPAMEIE. Puc.57

2. Y xBaapaTa AuaroHaJHu paBHbI, BBAUMHO
NepPHneHAUKYJISIPHBI ¥ ABIAIOTCA OMCCeKTPHUCAMU
€ro yrJjos.

26. OKpYXHOCTb

OKpyXHOCTHIO HAa3BIBAETCA IreOMETPHUYECKOEe MECTO TOYEK IIJIOCKOCTH,
paBHOYAAJIEHHBIX OT OAHOM ee TOUKHM (meHTpa) (puc. 58).

OTpes3oK, COeAUHAOIINN LHEHTP OKPYYKHOCTHA C TOUYKOM Ha OKPYYKHOCTH,
Ha3bIBAETCH PAXMyCOM.
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B Ob6o3nauvernue: r unu R.
£ Ha pucyuxe OC = OE = OD = R.

YacTs oxkpyxxkHocTH (Hanpumep, CmD) Hasbl-
BaeTCA XyToW.

OTpe3oK, COeqUHAIONINN ABE TOUYKU OKPYK-
HOCTH, Ha3bIBAETCA XOPHAOH, a XOpJa, IPOXOAs-
1mas yepes IeHTp, — AHAMEeTPOM.

AB, BC, CD u CE — X0opabl OKPYKHOCTH.
CE — mawuboJjplnas U3 XOpa — AHUaMeTp.

m Obosnaverue: d niun D.

D = 2R.

YacTp IIJIOCKOCTH, OTpPaHUYEHHAA OKPYKHO-
CTbI0, Ha3LIBAaE€TCsS KPYyroM.
YacTp Kpyra, orpaauuedHas ayroit (CmD) u cTAruBamoileil ee Xopaon
(CD), Ha3bIBaeTCsa CEerMEeHTOM.
YacTb Kpyra, orpaHudYeHHas ABYMS PaJUyCaMH M IYroii, HAa3bIBaeTCA CeK-
TOpOM.
Yros, oOpa3doBaHHBIN AByMA paguycaMM, Ha3blBAaeTCHA LEHTPAJbHBIM
(£COD na puc. 58).
¥Yroa, y KOTOpOro BepuinHa JeXUT Ha OKPY>KHOCTH, & CTOPOHBI ABJIAIOTCS
Xop/laMH, Ha3blBaeTcA BNIMCAHHBIM (Hanpumep, LABC).

Puc.58

27.CBOMCTBA KacaTeAbHbIX K OKpPY)XHOCTH

A Yromn, o0pasoBaHHBIA ABYMsA KacaTeJb-
HeiMu (CA u CB), ucxogAuniuMu U3 OSHOM
TOYKH, Ha3biBaeTcss onucanabim (LACB
Ha puc. 59).

C 1. Paguyc, npoBeleHHBIN B TOUKY Kaca-
HUs, NEePIEeHAUKYJIAPEH KacaTeJbHOM.

2. JIBe KacaTeJbHble, IIPOBeJEHHLIE K

OKPY?KHOCTH U3 OJXHOHA TOYKH, PABHBI, U

B IIEHTP OKPYKHOCTH JIEXKUT Ha OHCCEeKTpHUCe
Puc. 59 yrjia MexxJy HUMU.

28. OKpYXXHOCTb U TPEYrOAbHUK

1. OK0JI0 BCAKOro TPEYroJbHUKA MOXXHO OIIH-
CaTh OKPY?KHOCTb; IIEHTPOM OKPY>KHOCTHU SABJIAETCA
TOYKA IepecedyeHns NepPIeHANKYJIApOB, IPOBEAEH-
HBIX K CTOPOHAM 4epe3 UX cepeauHbl (puc. 60).

2. Bo BcAKUI TPEYyroJbHUK MOXKHO BIIHCATDb
OKPYKHOCTB; IIEHTPOM OKPYKHOCTH SABJAETCA
TOUYKa nepeceyeHusa duccexrpuc (puc. 61).

Puc.60
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29. OKpYXHOCTb W 4eTbIPeXyroAbHHUK

1. Ina Toro 4To6bl OKOJIO YE€ThIPEX-
YroJIbHUKA MOXXHO OBIJIO omHMCaTh
OKDY>KHOCTb, HEOOXOAUMO M JOCTATOY-
HO, YTOOBI CyMMa IPOTHUBOHOJIOMKHBIX
yryoB Obl1a paBHa 180° (puc. 62).

o+ B =180°.

2. I{ns Toro 4To6bl B Y€THIPEXYTOJIb-
HUK MOXXHO OBIJIO BOIHMCATh OKPYXK-
HOCTb, HEOOXOAUMO M JOCTATOYHO, UTO-
OBl CYMMBbI IPOTHBOHOJIOXKHBIX CTOPOH
ObLIM paBHEI (pHc. 63).

atc=b+d.

30. Yrabt U OKpPY)KHOCTb

IHenaTpajabHbI# yroa usMepsaeTcs Ay-
roit, Ha KOTOPYIO OH onupaercs (puc. 64).
ZAOB = UAmB.

BnucaHHBIH yroa usMepsaeTca IOJIO-

BHHOM AYr¥, Ha KOTOPYIO OH omHpaeTcH
(puc. 65).

/ABC = %uAmC.

Puc.64
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B
o0 C
m

Yo Mexkay XOpPAOH M KacaTeJabHOH M3Me-
pAeTCcA MOJIOBUHON NYTrH, 3aKJIIOUEHHON BHYT-
pu Hero (puc. 66).

ZABC = %uBmC .
YTroa MeKAy ABYMs KacaTeJIbHBIMH H3Me-
psAeTcA IOoJYPa3HoCcThio AyT (puc. 67).
ZABC = %(uAmC ~ UAnC).
¥YroJs MeXay ABYMA XOPAAaMM H3MepAeTcA

OJYCYMMO# Iyr, Ha KOTOpPbIe OH ONMPAETCHA
(puc. 68).

LAEC = %(UAmC + wBnD).
YroJ MeKAy CeKyIMMH U3MepaeTca MoJy-
Pa3HOCTBIO AYT MeXay HUMH (puc. 69).
ZABC = —;—(uAmC — UEnD).
¥YroJs Mexay KacaTeJbHOM H CeKymeM M3-

MepseTca MOJYPa3HOCThIO OTCeKaeMbIX UMH
OyT, IpUJeKalluX K KacaTeasHoi (puc. 70).

ZABC = -;—(uAmC - uCnD).




Pa3saen I. KpaTkue TeopeTnueckme caeaeHns O» 2

31. MeTpuyeckue COOTHOUWIEHHUS! B OKPYXKHOCTH

Ecaun xopasl AB u CD nepeceKawTca B
To4yKe E, TO Npou3BeleHHEe OTPE3KOB OXHOM
XOpabl PaBHO NMPOU3BEIEHUIO OTPE3KOB APY-
roi (puc. 71).

AE -EB=CE-ED.
Ecnn u3 Touku B K OKPYXHOCTH MIpoBeze-
HBI ABe cexryiiue BDA u BEC, To

DB -AB = EB " CB (puc. 72).
Ecnu u3 Toukn B K OKPYKHOCTH TIpOBeJie-
HbI cekymaa BDA u xacarensHada BC, To npo-

HM3BeJeHHEe CEeKyllied Ha ee BHEUIHIOI YacCTh
PaBHO KBaaApaTy KacaTtejbHOM (puc. 73).

AB - DB = BC?.

Puc.72

32. AAnna okpyxHocTu. [1Aowaab Kpyra v ero yacren

C = 2nR = D — AJINHA OKPY>KHOCTU;
[ = nRn°
180°

= Ro. — nJjuHa AYTrd OKPY KHOCTH;

1
xp = TRZ = 1 nD2 = 3 CR — momiaab Kpyra;

C
T = ) ~ 3,14 — oTHoOIIEeHNe NJIUHLI OKPYXK-

S

HOCTH K €e fTHaMeTpy,;
T Rn Puc. 74

Sc KT. — IJIO b CEKTopa.
e~ 360 man p
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33. Nonsitne BekTOpa

Berxmopom nHa3piBaeTca HalpaBJIEHHBIN O0Tpe30K (puc. 75).

Beskuii BeKTOp XapaKTepu3yercs: . B
1) HaYaJIbHOM TOYKOM; a

2) HamrpaBJIeHUEM; A

3) nnmHOI1 (Mogyem). Puc. 75

Haunoit (modysem) HeHyIeBOro BeKTOpa AB HasblBaeTCsA AJIMHA OTPE3Ka

AB u obosnavaerca | AB| unu |d

34. PaBeHcTBO BEKTOPOB

Ecnu HeHyJIeBble BEKTODHI JIeXKAT HA OAHOI NPAMOI MU HMapalesbHbIX
IpAMBIX, TO OHU Ha3bIBAIOTCA KOAJAUHeapHbuimu (puc. 76).
KonnuHeapHble BEKTODHI: Ae

G, i, CD, KP, AA=0.
HeKo/MHeapHble BEKTOPBI:
CD u ST, KP u ST.
KosnvHeapHBIle BeKTOPHI Ha3bIBa-
I0TCA COHANPABLEeHHbLMU, €CJAU OHH
HMeIOT ONMHAKOBEIe HAIIPABJIeHNUA. K S T
Hanpumep, a ™t m, a TTKP, —

Puc. 76

m T KP.
I{onnnneapﬂme BEKTOPbI HA3BIBAOTCA npomueonozlomno Hanpae./zennbt-
MU, €eCJIH OHA UMEKT pa3dHble HAlIpaBJICHNA.

Hanpuwmep, d u 61—),1?114 C_D, CD u KP.

BeKTOpH! Ha3LIBAIOTCA PAGHbIMU, €CJU OHM COHAIIPABJIEHBI M UX AJIMHBI
PaBHHI.

35. KoopAnHatbl BeKTOpa

ITycts A(x,; y;) — HauaJo BeKTopa d, B(x,; y,) — KOHell BeKTOpa d (puc. 75).

Koopdurnamamu eexmopa d Ha3bIBAIOT YHCHA A = X5 — X1, 3 = Yg — Y;
1 0603HaYamoT d(a,; a,).

Torga abcoloTHaA BeJIMYUHA (MORYJIb) BEKTOpa ¢ KOODAUHATAMHU dq, Ay

paBHa |d|=+/a’ +a?.

Eciu BeKTOpHI PaBHBI, TO Y HUX PaBHHI COOTBETCTBYIOIINE KOODAMHATHI.
H o6paTHO, €cJi Yy BEKTOPOB PaBHBI COOTBETCTBYIONEe KOOPAUHATBI, TO BEK-
TOPHI PABHBLI.
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36. AeiicTBMA HaA BEeKTOpam#u

1. CymMa nBYX BEeKTOPOB.
Kaxkosul 661 HE Ob1IM TOUKH A, B, C, uMeer
MeCTO BEeKTODHOe paBeHCTBO (puc. 77):

AB+BC=AC (mpaBUJIO TPEYTOJIBHUKA),

unu d + b =c.

2. BeKTOpHI CKJAaABIBAIOTCA reOMeTpHUYe-
CKH [0 IpaBHJY napaJjenorpamma (puc. 78):
CyMMa IBYX BEKTOPOB G u b, uMeronmux obiee
HayaJyo, u300pakaeTca AUAaroHaJblo IapaJlie-
JIOTPaMMa, IOCTPOEHHOI'0 Ha 3THX BEKTOpax.

3. I1A BEeKTOPOB CIIPaBeAJIUBLI Nepemecmu-
meabHbLil U COLemameibHblilt 3aKOHbBI CIIOMEH !
id+b=b+d u a+(b+é&=(a+b)+eé.

4. Paznocmoio eekmopos d(a,; ay) u b(by; by)
Ha3bIBaeTCA TaKOl BeKTOp €(c,; Cy), KOTOPHIH B
CyMMe C BeKTOpPOM b ZaeT BeKTOp @, T. e.

b + & = a (puc. 79).
5. YMHOKeHUe BEeKTOpa Ha YHUCJIO.
IIpouseedenuem sexmopa da(a;; a,) Ha LUCAO c
. A
k HasbpIBaeTcs BeKTOp kd(ka,; ka,). Puc. 79

W3 onpeneseHus ciaeayer, 4To:

1) npoussedenue 1106020 BeKkmopa HA LUCAO HYJb eCMb HYAEE0U 8eKMOp;

2) das 1106020 wucaa k u 1106020 sexmopa G exkmopst @ U kG KOANUHEADHDbL.

OcHOBHbBIE CBOMCTBA YMHOYKEHUSA BEKTOpPa HA YHUCJIO:

1) (kl)a = k(lad) — couemamenvrbiil 3aKOH;

2) (B +1)a =ka + la — I pacnpedeaumenbubsLii 3aKOH;

3) k(d + b) = ka + kb — II pacnpederumenvHuiii 3aKOH.

37. CkarspHoe npou3BeseHHe BEKTOPOB

Cranaprvim npous3gederuem ABYX BEKTOPOB HAa3blI-

BaeTCA Npou3BelieHUe UX AJUH (MOAyJiei) Ha KOCHUHYC 4

yria mexxay Humu (puc. 80).
d-b=|al-|p|-cos a. a .
1)Ecaunda 1L b, To o =90, cosa =0, Trorgad-b=0. 5
BepHo 1 ob6patHoe: eciiu d b =0, Toa L b. Pxc. 80

2)Ecan o <90°, Tod - b>0; ecmu o> 90°, Tod b <0.
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38. CkaasipHOoe npousBeAeHMe B KOOPAMHATAX

Ecanm da{x; y,}, b{xy; Yo}, T0 d - b = x1%5 + Y1 Ys.
Cnedcmeue 1. d 1 b Torga u TOJTBKO TOTAA, KOTAA X, Xy + Y1Yy = 0.
XX, + Y Y,
2 2 2 2
\/xl Y, '\/xz Y,

MU BeKTOpaMu G{x,; Y}, b{xo; yo}.

Caedcmsue 2. coso = , TOe 0. — yroJl MEeXAY HeHYJIEBhI-

39. CBo#CTBa CKaASIPHOro NPou3BeAeHUs BEKTOPOB

1)d-a=ad?

2)d-b= 5 G (IepeMeCTHTeJbHBII 3aKOH);
3)(@+b)-C=d-¢+b-¢(pacupeleJUTeIbHBII 3aKOH);
4) (kd) - b = k(d - b) (coueTaTe bHBIH 3aKOH).

40. YpaBHeHue OKPYKHOCTH

Yi Ecau neHTpOM OKPYKHOCTHU ABJIAETCA HAYAJO
A(x, ) roopauHat (puc. 81), To ypaBHeHHEe OKPYKHOCTHA
R ’ uMeeT BU]
x2+ y2 = R2.
—
0 x
L
A
Puc. 81
Ecsu neHTp okpyskHOCTH M(X(); Y4), TO Yo~
ypaBHEHHE OKPYXKHOCTH uMeeT Buf (puc. 82)
(x = x0)? + (y — yo)? = R2.
i .

Puc. 82

41. YpasHeHue npsmon

1) JIrob6as npAmMasa B 1eKapTOBBIX KOOPAUHATAX X U Y 3aJjaeTcsa ypaBHe-
HHeM Buaa ax + by + ¢ = 0, rae a u b — Koa(ppHUIINEHTHI IPU HEU3BECTHHIX,

¢ — cBOOOJHBIN 4JIeH.
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2)Ecnua=0,b#0,10 Y= -% — ypaBHEHUe

npAMoi, napajeabHoi ocu Ox (puc. 83).

c
3)Ecainb=0,a=0, To0 x=—; — ypaBHEHHe

OpAMoO#, napajienbHoit ocu Oy (puc. 84).

4)Ecinc=0,a#0,b#0,1T0ax + by =0 —
yPaBHEHNE IPAMOI, IPOXOAAIIEN Uepe3 HAYAJIO
koopauHar (0; 0) (puc. 85).

yi
-_¢
Y=7%
0 ﬁx
Puc. 83
y
c
X=——
a
0 x
Puc. 84
Yy |
ax+by=0
x

Puc. 85
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YNPAXHEHUA B TABAULIAX

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

VIl kaacc
CMEXXHBIE YIJIbI
Tabruya 1
1 Zac— seb=25° | 4 /MPK = 2,6 ZKPN
. Zac, Zcb — ? /MPK, Z/KPN — ?
K
a b M PT N
2 Zmk =8 Zkn 5 Z/RLS = 80% /PLR
Zmk, Zkn — ? /PLR, /RLS — ?
R
k
m /
P L S
3 Z/CDB: Z/ADC=4:5 6 ZPKN = 40°
c /ADC, /CDB — ? /ZMKS —?
P
S
A D B
o M K N
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Oxonuanue maon. 1

/BCD = 120° 10 /DOE — ?
/BCE — ?
c
D E
30°
B A 0 B
/80Q — ? 11 /MSP = /NSK
Z/MSP — ?
T
P
Q K
0 R M S N
ZKLR = 40° 12 ZAMN, /BMN — ?
/TLN — ?
N D
M
N A M B
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BEPTUKAJIbHBIE YIJlbl

Tabauya 2
1 Zap, —2 |2 2(L1+ £3)= /2 + /4
Zab, —? /1, /2, /3, /4 —?
a
b 120° 2 /3
b, 1/ 4
a,
2 /1 + /3 =170° 6 Z1+/2+/3=5 /4
22, /4 — 2 /4 — 2
\2 )
1 \ ]
4 3 3
\ \
3 | smn + Zmn, + Zmin=240° |7 /1=22+ /3
Zmn — ? Z1, £2, £3 —?

.|

ny
4 /1 - /2 = 120° 8 AB 1 CD
/3, /4 — 2 o ZAOE —?
C
2 1
2

143 A ol B

f
D
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Oxonuatiue mabn. 2

11

£1 = 40° Z1 - /2 ="175°
22,73, Z4 —? 1, £2, L3 — 7
a
\T—l
@N\
10 Z1 =125° 12 L1+ 424+ /83— 7

£2,/3, /4 —?
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MPU3HAKHU PABEHCTBA TPEYI'OJIbHUKOB

Tabauya 3
Hajligute napel paBHBIX TPEYTrOJbHUKOB M JOKaXKUTe X PABEHCTBO.

1 5

6

2

C
B
D
MK
M P
3
S
R
(0]
T
P
F
E
0]
N

7

4 8

F
: M ;
K p
B D
; :O: ;
A C
M‘i 7-.N
P
E F
B
D

M
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[Ipodonscerue mabn. 3

13

AN

C
D

10

14

L]

p

Q@
O J I) B S
11 15
M D C
K°<5, %p N
N A B
12 16
B — o C K S
A D M P
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IIpodonowcenue mabn. 3

21| ¢ E

17 BC -

AD
A B
F K
0
C D
L E
B

D

18 22 K

D

¢ M 2 - N
F
P

19 23

Q R
20 24

P
S T
M
B D C
E
A
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Oxonyanue mabn. 3

25 D 29 CE = AF
D
B E
Ag—rH #
F
E F
26 30
A W
N
M
D” —<C
27 A E D 31 R S P
N
X
C T B
F c
28| » » 32 c
F
@)
E
A 7”7 B E 7' 777 B
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INEPUMETP PABHOBEJAPEHHOT'O TPEYT'OJIbHUKA

Tabauya 4
1 c AC = 2 AB 5 P =35
P =20 EF:EM=3:2
AC, BC, AB — ? EF, EM, MF — ?
EvF
A B M
K
2 KM - MN =10 6 P=3,4;BC=1,3
P = 26 B AB—?
MK, KN, MN — ?
C
M N A
3 P=25RT=1,3 | 7 MN-EN=1
RS, ST — 2 MN = 2,3
P—2

AN

R 1,3 T M N
4 R P=64 8 K KM + MR =25
RQ=3.5QE P—2
QR, RE, QE — ?
Q E M o N
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Oxonuanue mabn. 4

9 » DF+FM+DM=28 12 AC = BC
P=36 PZ_P1=2
FM —? C AC, BC — ?
D M E
10 RT:RS=4:7 |13 MK = KN = 12
P=45 K P,-P,=3
RT, TS, RS — ? . MN —?
R S
M N
n AC = BC 14 MK = KN =12
PI—P2=2 Pg—P1=3
AC, BC — ?

K MN—?
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CBOMCTBA PABHOBEJAPEHHOI'O TPEYTOJIbHUKA

Tabnuya 5
Haiigure LCBA.
1| B 5
B
309 40°
D v e A C
C
2 6
A
B € B
K « 30° C
70°
D A D
3 7
. Cop—o b
A CE
C B
N A
4 8
A
b s
B
’ ;
D 9
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IIpooonoicenue mabn. 5

9 13
B E
A
1900 600
o2 O—
A C D D B C
10 14
B
B
1500
At 4 ¢ DE
C A DX 60°
11 15
D
C B
80° 60°
D /7 ~ ljl[ A
B A
12 BC = AB 16
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Oxonvanue mabn. 5

17 18

MNPU3HAKH ITAPAJVIEJIBHOCTH IPSIMBIX

Tabnuya 6
Vrkaxkure mapsl mapajjejbHBIX IPAMEIX (OTPE3KOB) U JOKAXKUTE
UX apajjieJbHOCTb.
1 3
B C m n
[l k
A D r
2 4 | um
N
o)
K
P
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IIpoodonsicernue mabn. 6

9
S R y .
M,
// 1 b
7 <
T P
10
d '(
1400
e
\Q40°
11
B D
E
A C
12
k l m m jp , -c/
n
36°
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IIpooonxcerue mabn. 6

13 17
N B ) C
M S é//\
F Q A D
14 18
M R
B C
i >o;’ ; { X f
P
A D
L Q
15 19
A
a \\ >
c
b \ B
. \ M|
W K
N
16 K 20 S
//\\F ,, AN
M P M\\/ﬁ
Q
K
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IIpooonocenue mabn. 6

21 25
P
R S
30°
N
22 26 P
K
S T
P
Q
60° y K
M N
23
M
S
F/{
N
24 28 D R .
E |
D P
C E
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Oxonvyanue mabn. 6

29 31 K
0
D
M F N
30 32
D
D _ R F
P
A C E FM
33 N
£ Q
(2] R &50
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CBOWMCTBA YIJIOB IIPY ITAPAJUIEJIBHBIX MPAAMBIX

Tabruya 7
1 alb 5 m|n
¢ — cekyuias k — cexymaa
a </ £1 - /2=32° m Al Z1=60% ot £2
1, L2 — 7 Z1, £2 —?
1
b 2 n
/ Y=
2 m|n 6 KP|NM
p — Ccerymasa 4ZNKP =120°
\? m 41:42=38:2 4N, /M —?
1, 22— K p
1 i
n
\Z
N M
3 klld 7 AC| BK
. |l — cexymasn LA, ZABC — ?
g £1=2,622
/Z 1,72 —2 ¢
2 d
B
17 KG\A
K
4 allb 8 KN | ME
¢ — CceKylas ZEMN — ?
ey 1 £2= % Z1 E
a
21,22—2 | N_P \
M
68°
b 2
Y2
K
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Oxonuanue mabn. 7

AD | BE

£4ZDCB — ?

11

TF | RP
ZRPF, /SFT —?

10 CE|BA 12 /KFE — ?
£3 =130°
LACD — ? N
F
v 3T K
E
Z1= /2 =30°
AB|| DE
ZAEB — ?
B
E
2 25°
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VIVIBI TPEYTOJIBHHKA
Tabnuya 8
/R:/P:/Q=38:7:2 | 5 ZA:/C=2:5
/R, /P, /@ — ? ZA, /C — 2
R A /\\B
2 /M =2 /K /QPK = 3,5 /QPM
ZM— /N = 20° IM:/Q=3:4
N /N, ZK —? /M, ZQ, ZQPM — ?
P K
ZP=1,5/8 ZSTM =2 /8
P ZP, /R, /S — 7 £S, /STR — ?
S M
R
/Q=0,4 /L /B=2/C
Q. /M, /L — 2 Z/BAC, /B, Z/C —?
M B
D
A8
P Q L A C
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Oxonyanue maon. 8

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

YIJIbl TPEYTOJIBHUKA

Tabauya 9
HaiiguTre Bce HEM3BECTHBIE YIJibl TPEYTOJbHUKA.

1 3
S
K
S50
25° 30°
N M T M
2 4
E B
C
? o
40° 60° o
p K A
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IIpooonxcernue mabn. 9

9
N
130°
M
Q N K
10
K
N
E P
M N

\\%);/

XQ

M
D
C
O
) 60°
A

M B
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IIpooonscenue mabn. 9

459

I
b

13 17
B
@“10 :i
E A D C
14 18
N L
70°
65°
M K
15 . 19 D
.'}W
S
°Q e 5
16 20
F
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IIpooonxcenue mabn. 9

21 25
22 26
T
S
809
P 6 S
23

24
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Oxonuanue mabn. 9

29 31 ZADC — ?
M

o

[A\}

%,

o O 7

K > P
30 32 ZMON — ?
N
0
00 105°
R M

HEKOTOPBIE CBOMCTBA INPIMOYTOJIbHbIX TPEYTOJIbBHUKOB

Tabnuya 10
1 AB + BC =12 2 /N=2/M
AB, BC — ? MN - KN =15

N KN — 2

B

60°

|

c A K M
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IIpooonacernue maébn. 10

MN = 36 7 AC = BC
MP, PN — ? /CBE — ?
P c
30°
M
es—2? | 8 ZQRS — ?
R
60°,
18 § Q R
oD —? 9 BC + AB = 36
B AB, BC — ?
M
B &\120°
(0]
18
e c c A
Tr—2 |10 MN = NK = MK

N NR—?
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IIpooonxcenue mabn. 10

11 PR=RqQ |15 ZKNM, ZNKM,
PQ —? ZKMN —?
S
R
7
%\
P Q
12 ZA, /B, /ACB—17 |16 CB, CD — ?
C
yﬂ}\
A 0 B %
D C D B M
13 T PT =TS 17 SQ, Z/RQT — ?

£T, LTPS,
LTSP —?

14 /B = 53° 18 KN = 26
£LCMB — ? PAMKR=32
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Oxonuanue mabn. 10

19

AC=24
Pyye — ?

2¢

ZKNM = 90°
ZPSM — ?
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IPU3HAKH PABEHCTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB

Tabnuya 11

HaiinuTe maps! paBHBIX TPEYTrOJbHUKOB U JOKAKUTE UX PABEHCTRBO.

1

B

6

C
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PACCTOSIHUE OT TOYKH J0 [TPAMOM

Tabruya 12
HasiguTte paccrosauume ot Touku M ao npsmoit AB.

1 A 5
30
\
B Tj M
2 6
M
6‘00
30
A B
3 M 7
\
1 o—
B 10 A
4 8
M
A
50
B
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Oxonuanue mabn. 12

9 13 MC =13
A
M
_o130° I
A B
11 AM=MB=4B |15

12
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VIl kaacc

OINPEAEJIEHHUE U ITIPU3HAKH NMAPAJVIEJIOI'PAMMA

Tabnuya 1
Hokaxkxure, uro ABCD — napaJjiiejiorpaMM.
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




60 we reomerpus. 3asaqm Ha rotToBbix YepTexax Ars noarotosku kK TMA w ErD. 7-9 kaaccl

Oxonuanue maba. 1

10

/B

11

12

/A + £D = 180°
BC| AD




Pazaea ll. Ynpaxwenus B Tabanuax (VI kaacc) o» 61

CBONCTBA MAPAJUIEJIOTPAMMA

Tabnuya 2
Haiigure nepuMeTp napaJjiejorpaMMma.

1 5




62 «® Feomerpus. 3aaaumn Ha roToBbIX YEPTEXAX AAS NOArOTOBKM K WA u ED. 7-9 kaacce

IIpooonowcenue maba. 2

9 13 B
15
C
D
10 AC=15 B 14| s , L
7/
60°
8
E 8,5
60°
K
M
.
7 N
K L
10 p M 7
12
60°
N F E




Pa3zaen Il. Ynpax+erus 8 Tabauuax (VIIl kaacc) o» 63

Oxonuanue mabn. 2

17 21
B c
2
C
A
D
22 KM =21

|
20
e O E
30
j 60°
' N
13
L]




64 «® reomerpus. 3asaumn Ha roToBbIX HEPTEXAX AAS NOATOTOBKM K WA 1 ET3. 7-9 kaacce

CBOMCTBA ITAPAJUIEJIOTPAMMA

Tabnuya 3
Haiigute Hen3BeCTHBIE YTIJIbI.
1
N P N
65°
45°
M
M K
2
B E / c
K
559
A D
3
;\, |
L Y, K




Pazaen ll. Ynpaxnernus B Tabanuax (VI kaacc) e» 65

IIpoodonscerue mabn. 3

9 13
F E D c
o o
X 700
%) 6)
K0 =5 40 0 5
14
K L
60°
/I [-_:\> ,/
M i S
11 15
K, N R / oK
%)
0 455
LC O M T
12
4o o—oB = P T
L]
N
115° E
70° 3




66 «® feomerpus. 3asaum Ha rOTOBbIX YEPTEXAX AAS NOATOTOBKM K TMIA 1 EI3. 7-9 kaaccwi

Oxonuanue mabn. 3

17

18

MMAPAJUIEJIOTPAMM

Haiigure yrisl mapajjiejorpaMMma.

Tabauya 4

1

£ZM + ZR = 140°

L]

/S:/ZL=2:1
L

2

4B - LA = 60°

A




Pazaea Il. YnpaxHenus B Tabanuax (VIIl kaacc) @» 67

Oxonuanue mabn. 4

£L1:4£42=2:1 7
Z1- 22 =30° Rq oL
K
2 O
1
0)
0)
S
M K
O
D ) C 8 F. £1-22=10°
' ]
60°
3 S T
B J
M
9 £1:/2=1:4
D C
(0)
/
A 7 B




68 «® Teomerpus. 3aaaun Ha roToBbIx YepTexax ars nNoarotoBkm K TMA m EM3. 7-9 kaaccsl

IMAPAJUJIEJIOTPAMM
Tabnuya 5
HaiiguTe cCTOPpOHK mapaJjiieorpamMma, ecau P = 36.
1 N K 5 Q o o) L
(‘] e o _’
MO ©L N & —O M
2 F r | © KM - 2KF
K M
F L
R S
3 LO-LS~= 7 AB:BC=1:2
L 0
B C
A D
S M
4 AB:BC=2:3 8 Q T
B o T C
N
f_] RM =1,5 RN
(o, O
A D R M




Pazaea ll. Ynpaxrenns B Tabanuax (VIll kaacc) e» 69

Oxonuanue mabn. 5

9 RM + MQ =10 11 LM =2
M
R (o Q O Q
T o Os
1 MF-FK=6
0 . 12 B c
AIC Py ;<)}(
45°
E
30°
L [_‘,)R A D
TPAIIELIUSA
Tabnuya 6
Haitaure yriel rpanenuu.
1 2
B C F M
P

70° 50°




70 (€@ Teomerpus. 3anaqumn Ha rOTOBbIX YEPTEXaxX AAS MOAroToBKkM K TMA m EM3. 7-9 kracchl

IIpodonsicenue mabn. 6

3 7
0
75° 607 i
T S A
4 8
FC M S R
50°
(’:’] 65
E N M© K
5 9
P L
K L %‘o
30°
N M T & 0
6 10
R M E F
%
35°
N M




Pa3zaea Il. YnpaxHenus B Tabanuax (VIll kaacc) o 71

Oxonuanue mabn. 6

11 15
T M E , F
b5
7%°
60
. - T R
12 16
K F 115° jx
0 E
o 457 r x + 30°
N\ /’ M
13 BE|CD 17
. ¢ AT
y
75°
55°
A -0 D




72 «® Feomerpus. 3aaa4m Ha roToBbIX HEPTEXAX AAS NOATOTOBKM K THIA n ET3. 7-9 kaacchi

Tabauya 7
TPANIELIUS
Hangure PABCD'
1 5
€3 4 b D,_8 _C
o
8 10
| A 14 B
B® A
2 6 p 10 ¢ AB=DE
D C
20
60°
A 32 B
3 7 AB =25
B 15 C D 4 C
12 20
60°
A 49 D ATy B
4 8 AB = 27,65
D ¢ DC=14,15
B 4 c DK ||CB
o
A D
A K B




Pazaen Il. YnpaxHenus 8 Tabanuax (VI kaacc) o» 73

Oxonuanue mabn. 7

9 10 BM | CD
Prapm =20
B C B
10 8
60°
A D O
A M 6 D
IVIOIAZIb TPAMOYTOJIBHUKA
Tabauya 8
Haitnure Sypcp.
1 3
B 6 C
'g < B c
605
3 12
A° °p A o D
2 | B, ’ oC 4 AB =3 BC
AB-BC=12
D c
1 P =28
Y . A B
A °p




74 «® Teomerpus. 3aaaum Ha roToBbIX YepTEXaX AAS NOArOTOBKM K THA u ElD. 7-9 kaacce

IIpoodonsicenue mabn. 8

) P =30 9
AB =4 BC B c
D c
6 P=36 10 AE = 2,53
AD:DC=2:1
B 15 C
600 5
A D A° ©°D
7 Mc=20 |11
B oC
N x
30° | , )|
M < 7 D
8 Saamp = 33 12 Saace = 64
C
D ¢ M B C
K
A B A D E




Pa3zaea ll. Ynpaxuenns B Tabanuax (VIIl kaacc) e» 75

Oxkonuarue mabn. 8

13 14 AD=3AB
SAMNC=27 N
B M~ lc
D
Pypcp = 46 Yol
BC-AB=5 4 b
15 Saexr = 28
DC:AD=17:4
DE=FC=%—EF
K
Do .E L oC
A B




76 «® [eomerpua. 3araum Ha roTOBbIX YEPTEXAX AAS NOATOTOBKM k TWIA 1 El3. 7-9 kaaccl

IJIOIA Db ITAPAJUIEJIOT'PAMMA

Tabauya 9
Haitgure S,pcp-

11, ) R
4
u
A E B
2
6 B 12 C
D C 15°
12 13 10
)
A B
A D
3

B 12,5 C
30°

18




Pazaena H. Ynpaxnenuns B Tabanuax (VI kaacc) o 77

IIpooonxncenue mabn. 9

AC =48
B BD = 36
C

D

13

LB=2 /A
L C

/




78 «® Teomerpus. 3asauu Ha rOTOBbIX YEPTEXaX AAS NMOArOTOBKM K TMA m EM3. 7-9 kaaccl

Oxonuanue mabén. 9

21 AB-BC=4
C
12
9 L
A I‘é B
18 22 BD =12
c AC-16
C
3D
N (o
A 10 v 4 D
M A D
19 BE:AD=-1:3 |23
AD-BE=8
B1 C
E D
20 P=92
BC-AB=14
c
30°
A D




Pazaens Il. Ynpaxuenuns B Tabauuax (VIll kaacc) e 79

IUIOIAAb TPEYTOJIBHHUKA

Haiinure Sy,pc.

Tabnuya 10

1 AB = 22

13

14




80 «e reomerpmus. 3aaaumn Ha roToBbix YepTexax ars MOArotTosku k MMA u EM3. 7-9 kaaccel

IIpoooncenue mabn. 10

9 B 13
4
c
V17
5
A
10
58 ¢
B
5 65
A
11 B
V5
V10
A
V18
C
12 16
B
29
27 o C
M
A




Pazaea Il. Ynpaxuerus 8 Tabamuax (VI kaacc) o» 81

Oxonuanue mabn. 10

17 ZACM : «BCM=1:2 |19 Sapkc + Saasc = 51
B
M
2
C A
18 LA:/4B.:/C=1:2:3 20 B
AB+BC=172 B
c E
A
C
CD =2 BC
SACED=50 D
A
21
C 12 N 4 4




82 «e [eometpus. 3aaaumn Ha roTOBbIX YEPTEXAX AAS MOArOTOBKM K [MA u E3. 7-9 kaacce

IJIOOIAIb TPAIIEHNUM

Tabnuya 11
Haiigure S,pcp-

1 AB=10 |3

N

D
4

A" g

831 b

A" M

13

Eﬁ\

6 C
c
12
20
B
B 10
139
12
M

B

D

C

D A

VN

D




Pa3zaen Il. YnpaxHenus B Tabanuax (VI kracc) e 83

IIpooonscenue mabn. 11

9 13
16 8
30°
A 32 B D A
14
B A
14 )
450
C
D
11 p=go |13 BC=%ED
C B AD-BC=4
B C
15 25
12
D A
A )5 D
B 16 c 13 C
{ : \ A
20
25
A 20 D
D




84 «e® Feometpus. 3asaqun Ha roTosbix yeprexax ars noarotoBku k TMA u EMND. 7-9 kaaccs

IIpoodonscenue mabn. 11

ABCD — rpanenus
AC=BD =28

D jC
A B

17 Suacp =196 | 21
adep AE=FB = % EF
D 12 c
12
A3 o B
[\ Sapcs = 13
B
A D
AD:BC=2:1 A D
Spaamp = 120 ABCD — Tpanenusa
19 ABCD — rtpanenusa 23 ABCD — Ttpanenusa
AD = DB
B, 24 ¢ AB =24
A p. 10
A 32 D
20 24 ABCD — Tpanenus




Pazaea Il. Ynpaxwuenuns 8 Tabauuax (VIll kracc) e 85

Oxonyanue maébn. 11

25 BC:AD=3:4 |26 Sspoc=4  Sauop =25
Spspc = 30 i .
c
)
D D
27 AB:DC=3:1




86 «® reomerpus. 3araun Ha rotossix yepTexax ars noarotosku k MMA u EF3. 7-9 kAaccel

TEOPEMA ITU®ATOPA
Tabnuya 12
Hatigure x.
1 B 5
3
X
C
4
A
2 6 ARMN — npaBWJIbHBIH
N M
R
4
x
K
K 6
13
M N
3 K 7 AMPR — npaBuJIbHBIHI
J5
R
X
L
4 8
5 N
o
-. S
g x




Pasaen Il. Ynpaxuenns 8 Tabauuax (VIll kaacc) e» 87

IIpooonscenue mabn. 12

9 13 5 BD =12
AC=x
M 10
x 120° A C
K 36 L
D
10| & rs=13 |14 MK = 25
N
12
7 x 24
M
i M ﬁi K
T S
11 AC=BC=13 15 SRLK — npAMOYyroJibHUK
AB =10 12
AE =x
B
12 « kr=10 |16 MT = 34
MN =12 K MN =x
x
M N




88 «we reomerpus. 3aaaum Ha rotosbix yepTexax arg noarotosku k WA w EMD. 7-9 kaaccwl

IIpooonocenue mabn. 12

17 AB-BC=3 P=50 |21
B C T - M R
2°
10 x
Q 20 S
A D
18 Skmns = 96 V3 22 ABCD — tpanenus
M N C B
X 3 5
60° 605
K S
&
X
19 Sryves = 99 23 MKLR — tpaneuus
N R K_ 4 L
1350
X 9 15 X
- W
M Q S M° 3 R
20 RLKM — napaJjjejorpaMm 24
C B
M I kK
\) x
X \b 5
60°
R L D 48 A




Pazaen Il. YnpaxHenns 8 Tabanuax (VI knacc) e» 89

IIpooonscenue mabn. 12

25

29

=55
L
x
12 F M
30 MNTQ — rpaneuus
SMNTQ = 50
N T
x 13
M
5
Q
27 31 ABCD — Tpaneunus
Suipep = 432
16
30°
B
28 B 32
K M x L
o O o
]
x
g| 10 i
¢ [
S =4 \/g R (o a -0 T




90 e Feomerpus. 3anaumn Ha roToBbIX HepTexax AAsl noarotTosku K MMA u E3. 7-9 kaaccs

IIpodoncenue mabn. 12

33 AKBL — xsagpar | 37 RN - MK = 4
S =96
A M g RMNK
M
X
4 S X R N
L °B K
34 ABCD — kBagpar 38 ABCD — napaJjnejorpaMm
B C 140
T A P4pcp = 42, SABCD='_3'—'
P
@
M | P
X
a° °p
35 ABCD — npsAMOYTroJbHHUK 39 Q
F x c
13 5
18 D
S=100.3
36 Pung =70 |30 ABCD — powm6
SABCD =480
B BD =20
A C
D




Pa3zaen Il. Ynpaxterns B tabauuax (Vill kaacc) » 91

IIpooonscenue mabn. 12

41 ABCD — napanjenorpaMm 45 LRQT — rpanenusa
S =900 Srrer = 300
B R Q
0]
A 33 f 12 D L M T
42 MKLT — napananesorpaMmm 46 RKQL — tpauneuus
SMKLT = 48, PMKLT =40 S =100
M K K_ 13 L
0
B 4
T L
¢ R x Q
43 MLBT — tpanemua | 37 Sascp = 60, AD | BC

S =243

B 7,5 C
8/ \x
A 17,5 D

T
44 SAABC =320
B
A
A 35 F5 C

48

ABCD — npsaMOYroJbHUK

B M x o
24 26 40
A D




92 «e reomerpus. 3anaun Ha rotToBbix yepTexax ars noarotosku k TMA v EFD. 7-9 kaaccwl

Oxonuanue mabn. 12

49 MKLT — tpaneuus 52 ABCD — tpanenns
S =281 S =100
K ; KE=x D C
M E T 24 E B
50 ABCD — tpanenus 53 ACBM — mapajjiesorpamMm
AC=9
BD =12 24
B 5 _C S=54 ¢ B
&
16
* F
A x D A E M
51 RQMN — tpanenusa 54 Saipcp = 180
QN =12
Q. x M RM =5 D x C
13 13
R 10 N A 20 B




Pazaea Il. Ynpaxnenuns B Tabamnuax (Vill kaacc) e» 93

OINMPEAEJEHHUE MMNOAOBHBIX TPEYTI'OJIBHUKOB

Tabnuya 13
Haitgure x, y, 2.
1 AABC ~ AA,B,C, | 5 AQMR ~ AQ, MR,
B PAMIQIRL = 110
B,
28 Q
21 o[\
A C M
x A4 18 G 4
2 AMNK ~ AMN,K, 6 AABC ~ AA,B,C,
N,K{:NK=2:1 B B AB:BC:AC=
=6:4:3
c y PAAIBIC =91
A x
¢,
2
4
3 AKLM ~ AKlLlMl 7 AMKN ~ AM,K N,
KL:LM :KM = MK:KN:MN=9:7:8
x+y=48
K 1 Z J
M
4 AABC ~AAB,C; | 8 | AMKN ~AM,K,N,
PAABC=36 MK:KN:MN=9:7:8
x—y==6

B,
B 12
X
NPA
A
2
C 24
¢




94 «e® leomerpus. 3araun Ha roToBbIX YepTeXax ans MOAroToBkn k TMA u El3. 7-9 kaacce

IIpooonxcenue mabn. 13

9 ARTK ~ AABC 13 AABC ~ ADEC
SARTK= 16, ’SAABC=x BC =21
B
T
10
X
A
R
K ° A 15 C
10 AABC ~ AAB,C,
B Saanc = 32
SAAIBlCl =50
C
B,
¢,
X
A
11 AMNT ~ AM,N,T, |12 Payni = 55
SAMNT = 75 MN =X
SAMINIT1 = 225 MK =y
N, T
K
T
9 T, 12
M M, R
12 AFER ~ ANMC 16 Samer =8
MN:FE=T7:6 SAKLsz
Samnc = Sarer= 26
N SsrER=X
Samnc =Y
F




Pa3zaen Il. Ynpaxnenus 8 Tabauuax (VI knacc) @ 95

IIpooonxcernue mabn. 13

17 AABC ~ AMNK 21 K Payng = X
Puspc: Payng =2:3
SAA_BC + SAMNK= 130
N., SaaBc=x
SaMNE =Y
M
A
C K
18 ARMN ~ AACB 22 Paung =%
Sarmn = 18, Spacp= 32
A PARMN+PAACB=91 Q
Pypmn=x E
C  Prac=Y
R
M
u —e )

N B N 8 F 10 M
19 co:op-5:6 |23 AABC ~ AACD
SAB0D=x 12 C

B
C
0]
A D A 27 D
20 SAAMC . SAMCB= 1:3 24 DE ” AC

AB=x B BD: AB=1:3

BC _AM

A M AB B

B
20




96 e leomeTpus. 3asaun Ha roToBbIx YepTexax A noarotToBkn k TMA u EID. 7-9 kaaccs

IIpodonxcenue mabn. 13

25

DE | AC

B BD: AB=1: 4
Sapec =6

D SAABC“x

E

29

15

18 C

26

AMNK ~ AMKT

NK | MT
Pyngr = x

K
N 24
18 T
M

30

27

ABCD — mnapaJuiejiorpaMM

B -46. P -

B C

10 0

31

28

32

PATKL = 153




Pa3zaea Il. Ynpaxrenus 8 Tabanuax (VI kaacc) o» 97

Oxonuanue maon. 13

33 NK=MK |35
N Pynmk = X%
K
M T
34 36 AC = BC
AC-AB=4,8
B AD:DC=3:5
PAABC=x
18 30 D
\ C
cx E ] A




98 «e® reomerpus. 3araumn Ha roToBbx YepTEXAX AAS MOArOTOBKM K THIA 1 ED. 7-9 kaacchl

NMPU3HAKH NIOJOBUA TPEYTOJJbHHKOB

Tabnuya 14
Haitigure x, y.

1 S g RT =17




Pa3zaea Il. Ynpaxnenns 8 Tabanuax (VI kaacc) o» 99

IIpodonocenue mabn. 14

9 K ST|KL 13
c
y
A
B" 18 D 32
P 32 K
16 40
F
8
E M N
11 oN=12 |13 CB | DA
M
16
8
(0] X K N
12 B Bc=24 |16 AB| DC
AC=1,5
8 A 48 B
12 E
(6}
D
x D 12 C
A C




100 «® Feomerpus. 3asaum Ha roToBbix YepTexax AAs nOArotToBku k MMA u E3. 7-9 kaaccei

IIpooonxcernue mabn. 14

17 21 BC | DE

AB:BD=2:1

K. 12 D
T
% y 24
N
8 X
M X P

A c E
18 AB| DC,AB =18 22 | MNPT — napainenorpaMm
DC=12,x+y=20 Kx:iy=38:1

ML =12
MK =18

P

M
D C N
X
y M
A ~ B

19 RKLN — mapaJjjejiorpaMM 23

L

Pprrog : Pasor =213

x+y=10, TE| SF

Q
T E
14
K L 0
10
R” 12 N X M

S F

20 ABCD — rpanenusa 24 3=/Z1+ /2

BD =32




Pa3zaea Il. YnpaxHenus 8 tabanuax (VIIl kaacc) e 101

Oxonyanue 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
O
X
8
K A Y D




102 «® Teometpus. 3asaun Ha roToBbix YyepTeXax Ars noarotosku k MMA u EM3. 7-9 kaaccwi

INPU3HAKH NIOJAOBUSA TPEYTI'OJIbHUKOB

Tabnuya 15
VkakuTte mapsl MoJo0HBIX TPEYTOJAbHHUKOB M JOKaXXUTe UX noxobue.
1 5 0
C T
E
L
K

B D A R M

2 6
E F S
M N F E

3 7 M

K

[ =

M

Q
P
N

4 ABCD — Tpamnenus

B 3 C
7\;)

A

8

FDEB — mnapaJjjejiorpaMM

C
ﬁ
A F B
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IIpooonxcernue mabn. 15




104 «e reomerpus. 3asaum Ha FOTOBbIX HEPTEXAX AAS NOATOTOBKM K THA u E[3. 7-9 kaacce

IIpodoasxcenue maoa. 15

17 21
Ay
B 50
N, -
N ,@;
|
Cl Bl
22
N P
3 />S\
0 K A
19 23
A
6 10 F
9
12 ¢ E B
20 24 MNFE — napaJjJjejiorpaMM
K L
S M
1
5 2 15

MR
M E




Pazaen Il. Ynpaxnenus 8 Tabauuax (Vill kaacc) e» 105

Oxonyanue mabn. 15

25 EKFQ — npaMoyroJIbHUK
A
D¢ B
M
C
CPEJHSASA JIUHUA TPEYTOJTBHUKA
Tabauya 16
1 HaHo: Hano: FSMN — npamo-
AABC YTOJIBHUK
N AC=20 )
Pyyng —? 0
C
A X N
2 I Hano: ABCD — upsmo-
YTOJBLHUK
C
K i CD = 30,
F Pppyn —?
Hano: » M
AKLM g2
Pygry = 24
M Paprr—7? °p




106 «® reomerpus. 3asaum Ha roTosbix yepTexax ars noarotosku k TMA u EM3. 7-9 kaaccwi

IIpodonsicenue mabn. 16

rpamm, EO =4, ED =3,

5 aHo: 9 Iarno: ABCD — tpanenus
M AKLM AD=2BC,EF —?
PAMEF = 31 B 12 C
Pygrse —?
E F
K L F
K L A Y, D
6 | Hano: ABCD — napaieio- 10 Ilano: AMNQ —
?CaMM") AC =18, AK —?, PaBHOCTOPOHHUI
— N —
B c ET —?
M 18 F
K
A D M T —Q
7 HaHo: 11 Hano: AABC
R ARFS B BC=6
RF = SF PAMEN - ?
F E
PARFS = 30
S RS —7? C M A
RF — 7
8 Hano: ABCD — mapaJJieso- 12 Hano: ABCD — ueThIpex-

YTOJIbHUK
B E,F,M,N —ce-

pPeIUHEBI CTOPOH

EF, MN —?




Pa3zaea Il. Ynpaxuenwns B Tabanuax (VI kaacc) e» 107

Oxonuanue mabn. 16

13 Hano: AMEN 15 Iano: AABC
E MN - KL =6 B AB=16
MN —7 Pymung —?
L M|
M N C K A
14 Havo: ABCD — xBazapar 16 Hano: AMRS
S MR:MS:R§=3:6:4
—MNEP 9 Pygrr=10,4
SsBcp v MEB MS,RS—2?
L
K S
F
R
17 | Haso: ATLM
TL:LM:TM=4:3:5
Pyrim =60, FE, EC, FC — ?
L
F E
T C M




108 «® reomerpus. 3aaaum Ha roToBbix YepTexax ars noarotosku Kk TMA u EI3. 7-9 kaaccwl

INPOIIOPHHUOHAJIBHBIE OTPE3KH
B [TPAMOYTOJIbHOM TPEYT'OJIbHUKE

Tabauya 17
Haiigure HeusBecTHBIE JIUHEHHEIE 3JieMeHTEI AMNK (LK = 90°).

1 MN = 26 > MN =25

K N
2 MN-25 | © MN = 50
K K KN:KM=3:4

M

N
F
L M N

3 7 TN — MT = 11

KN:KM=6:5

12
s7 N




Pazaen Il. Ynpaxnerns 8 Tabanuax (VIll kaacc) e 109

Oxonuanue mabn. 17

9 | ABCD — napannenorpamm 12 | MLKN — napannenorpamMm
SABCD—? MN: :ML=2:1
Smnkr — ?
B ¢ L K
6
A" 3 D
E M 4 T N
10 MNKP — tpamenua | 13| RKMN — npamoyronsuux
Sainks — ? FE | NM, FE — ?
R 6 K
N 16 K f T
12 4
> E
F
M P )
N© °M
11 ABCD ;- Tpanenia | 14 ABCD — pom6
B AC:BD=3:2
ch 13 B a
12
D A
15 TMNK — tpanenusa
MK =15
M N ME = 9
Srmng — ?
T8 K




110 «® Teomerpus. 3araum Ha rotoBbix YepTeXax Ars noAroTosku k [MA u EM3. 7-9 kaaccwi

COOTHOUIEHUSA MEXAY CTOPOHAMH U YITIAMH
B ITIPAMOYTOJIbBHOM TPEYI'OJIBHUKE

Tabnuya 18
Haiinure x.

1 B 5
M
605
18 9
30° F
I_l E &= 10
AT x C
2 6
P
/\
A 30 T
3 7
S
J
E 5
9
x -
J
R
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Oxonuanuue maba. 18

9 13 C
60°
20 x
45°
B A
10 iM=-x—2 | 14| x
K f
o
(ar]
20
6
45°
L~ 7 M . 45°
E M° X E N
11
P
o
T
o<
S 18
12
AD =
B 4
4D
12 D
X
60° 45°
4 )\




112 «® [eomerpus. 3araqdm Ha roToBeIx YyepTexXax Ars NoArotoBku Kk TMA u EM3. 7-9 kaaccwl

COOTHOUWIEHUS MEXAY CTOPOHAMMU N YITIAMU
B IMPAMOYTOJIBHOM TPEYT'OJIBHUKE

Tabnuya 19
1 ABCD — napanjienorpaMm 5 ML | NK
Sapcp — ? M 1 Skimn —?
D C
6
45°
A B
G 7
2 | MNKP — napaijieiorpamMm
Sunkp — ? cos ZK—?
P K
16
30°
N
M M
3 EF | KT, Sgprx — ? 7 | ABCD — npAMOYTrOJbHUK
S — ? cos LACB — ?
E 4 F p . Sascp

0 C

T

AD || BC
Sascp —?

150° 10
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IIpoodonxcenue mabn. 19

9 AC = BC 13 AB =5 BC
sin /B — ?
B cos /B —?
tg /B—7?
ctg £4B—?
C A
10 NQ =MQ 14 | ABCD — upsamoyronsHuK
N sina—?cosa—?
tga—?ctga—?
E_? o o C
QF
F(\— Q
8 o
[ 0]
750
M E A° 3 °p
11 ABCD — rpaneuus 15 KMTF — Tpanenusa
Siep — ? 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 ZK, ctg /K F 4 K
E o F 443
. Y
L E 8 R




114 «e® Teomerpus. 3aaaun Ha roToBbix YepTexax ara noarotosku k [MA v E3. 7-9 kaaccet

Oxonuanue mabn. 19

ZACB = 90°
coso — ?

20

AMNK — Tpanenus

M 4.A=40°
sina —?
tga—?

13

W
K° A
18 Sapcp = 1242 21 CF — menuaHa
B gin/A—? B AB =12
tg ZA—? sin ZA —?
6@) ) cos LZA—1?
A C
D c® A
19 cos /B — ? 22 MNEF — rpaneuus
B ctg L/B—1? ME =8,sina — ?
F E
o
15 < 6
A 18 C M 10 N
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KACATEJIBHAS K OKPY)KHOCTH
Tabauya 20

KL—2 |5 ON =15, MN — ?

M

~—

6 OK =6

ZMON = 120°
MK, NK —?

3 /BAC—2 | 7 ZACB = 90°

C AB=25

AE — ?
E
12
A D B

8 | ZAMB —?




116 «® reomerpus. 3anaun Ha roToBbix yepTexax ars noarotosku k TMA u EM3. 7-9 kaaccsi

TIpooonxcernue mabn. 20

9 MN—2 |13 MA, NA — ?
M
A
20
(0] N

MB =14 16 ABCD — Tpanenus
AM =12 AD, BC —?
ZOMK = 30°
OK —?
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Oxonuanue maébn. 20

17 ABCD — pom6 | 21 OM = 24
BF —? ZAOB = 60°
Prypmp—?
M
¥B
18 OM=0ON=10 |22 EL| NK

MN =16




118 «® reomerpus. 3anaun Ha rotoBbix yepTexax arg noarotosku K MMA u EM3. 7-9 kaaccsi

HEHTPAJIBHBIE U BIMCAHHBIE YIUIbl

Tabauya 21
Haitgure x.

1
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Ilpooonxcenue mabn. 21

13




120 «® reomerpus. 3aaaun Ha roToBbix YepTexXax Ars nOAroTosku k THMA u EM3. 7-9 kracchl

IIpoooasxcenue maba. 21

17

21

24

ZBAC = 40°
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IIpooonocenue mabn. 21

120°




122 «e® Teomerpus. 3anaun Ha roToBbix yepTexax ars noarotosku k TWA u EI3. 7-9 kaaccw

IIpooonscenue maébn. 21

33

37

34

38

39

KE =12
M MN =x
K L
N
36 40 AB| CD
A~ M N\ .B AB =12
N CD =16
MN =14
359 25°
30
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IIpooonscenue mabn. 21

41 45
A
C D
B
AB+CE=CD

42

46

47

48

Samapc=x A B

N
UAMB : UANB=5:11




124 «® TeomeTpus. 3anaun Ha rotoBbix YepTEXAxX AAs NOAroTOBKM K THA 1 ED. 7-9 kaacchi

Oxonuanue maén. 21

49 52

UMN : UNK =31:16 UBC :

50 y 53

UNM : UNK =20:24 UAB :

51 54

UAB : UBC : VAC=T7:11:6 UAB : UCA=10:12
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YETBIPE 3AMEYATEJBHBIE TOUKHU TPEYI'OJIBHUKA
Tabnuya 22

1 ZNMK = 60°, MO — ? 5 |QM =9, BT =12, Sypoq — ?

N
10
o
K

M

2 /MKN = 66°, /ZFNO — ?

3 ZMCB; — ? 7 | EF=18, MK =15,0N —?

E




126 «® eomerpus. 3anaun Ha rotoBbix yepTexax ars noarotosku Kk MMA u EM3. 7-9 kaaccwi

IIpoodonocenue maba. 22

OK =38

9 13 S —9
R AMRN
F E
K
M 20 N
10 g <MEF =60° 14 BC =20
EO=38
11 AA; =12 |15 MK = NK = 20
A BBl=9 M PAMBN=359MN_?
B
K
A
N
12
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Oxonuanue mabn. 22

17 O — TOYKa IepecevYeHUsA BHICOT
M B O, — TouKa mepecedyeHUs MeAHUAH
I MC =NC =26
MN =20
00, —?
o C
BIIMCAHHAS U OTIMCAHHAS OKPYXXHOCTH
Tabnuya 23
1 ¢ MK =NK=26 3 Paxan — ?




128 «e reomerpus. 3anaun Ha rotosbix yepTexax ars noarotosku k TMA u EM3. 7-9 kaaccel

IIpooonacenue mabn. 23

5 9 M KE —?
? 0

6
7
8 /A, /B, 2,ACB—? | 12 MN — ?

c B

48°
A
N
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IIpodoaxcenue mabn. 23

13 M  MN-8 |17 € ac-BC
Q0 —? OD = 0,4 CD
/\ Paapc = 40
B
14 A0=20 |18 KO —?
BC —?
K
T
M
15 S ro—? |19 co—?
R T
16 20

ZN —7?




130 «e® reomerpus. 3araun Ha rotosbix yepTexax ars noarotosku k [MA n EI3. 7-9 kaaccbl

IIpooonxcenue mabn. 23

21

SAREF -

?

25

KE —?
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IIpodonacenue mabn. 23

29 BC—2? |33 ML —? L
30 N MN=24 |34 ¢
E
B
31 Ko gkM=KkL=20 |35 MK =16, ME, EF — ?

KO =10
RO —7?

32




132 «e® feomerpus. 3anaun Ha rotosbix yepTexax ars noarotosku k MMA u EM3. 7-9 kaaccsl

IIpoooncenue mabn. 23

37 Q 41
K
38| B AC+BC=17 |42
PA_?
C M A
39| M E N 43
MK = NK = 30
KO:0OE=12:5
MN —? K
40| E0—? LE:/F=1:2 |44
F
E M
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IIpodonicenue mabn. 23

45 |OK =12, AC = 20, sinzA — 7 | 49 ON — ?
46 50| AB+DC=24, Syupcp — ?
B
A
O
10
D E C
M OE —?
N
(0]
L E K
48 52

MK+EF=40,PMEFK—?




134 «® Teomerpus. 3araum Ha rOTOBLIX HEPTEXAX AAS NOArOTOBKM K TWIA u ElD. 7-9 kaaccwl

IIpodonxcenue maba. 23

53

57

AD = BC, AB, DC —? Papcp — ?
A B
12
°0
15
D C
54 58| MN:NK:KL=2:6:7
M N Pyngrp =54
MN, NK,
KL,LM —?
L
K
55 | aBcD — IPAMOYTOJIbHUK 59 | ABCD — rpaneuns
AD =10, AO — ? MN = 20 — cpenHAsA JUHUA
B ¢ OK-—?
M N
A 4 D
56 60 MNKP — tpanenus

MP = NK, Synkp — ?
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ITpodonycenue mabn. 23

61 AD -BC =6, Pypcp — ? 65 EFMN — rpanenus
C B NE = MF
EF + MN —?
0]
4
D K A
62 MNKP — rpanenus

LM, LN, LK, ZP —?

64

12

16

68

BC||AD, AB=CD,AD — ?
B 1 C




136 @ reomerpus. 3anam Ha roToBbix YepPTEXAX AAS noaroToskn k WA u E[3. 7-9 kaaccel

IIpodoaxcenue mabn. 23

AD = BC,AB =18
OK —?

69 MN | KL,KN=NM= |73 | BC|AD,AB=CD,EF =8
=ML =10, MO — ? OK =5, Sapcp — ?
N 10 M
O
60°
— L
70 KM|FE,MO—? |74 ME | BK, MB = EK
Sveks — ?

71 ABCD — rpanenus

A 7 D

72

MP||NK, MN = PK
MP - NK = 6, Si\/IPKN —?

M

76

EF| TR, TR EF =14
STRFL

ON
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IIpoooasxcenue mabn. 23

77 AB=CD,BC|AD | 81 ABCD — pom6
SABCD —? LA — 7
By, ~C B 4 _ C
’ \ 6
K
(0]
24
1
A D D
78 ABCD — xBagpar | 82 MNKL — pomb
A.B=12, OE—? SMNKL_?
DC OC
A E
79 | ABCD — upsamoyronbHuK 83 ABCD — pom6
AO — 2 AC=32,P=80,0E —?
16 D C
Dﬁ, ,>C
12 o
(0]
o o)
A B E B
80 MNFE — upsaMoOyrojJbHUK 84 AB=CD, BC=AD
KP—? Saecp — ?
72
F E
A0
p
0]
M 17 E L N




138 «e reomerpus. 3anauum Ha rotosbix yepTexax ars noarotosku k TMA m 3. 7-9 kaaccwl

Oxonyanue mabn. 23

85

86 B AB —?

BEKTOPBI

Tabauya 24

N

A AT
o

f
YKaXHuTe BeKTODHI:

a) cOHanpaBJIEHHbIE C BeKTOPOM 17i;
0) coHampaBJIeHHbIE C BEKTOPOM 7i;
B) IPOTUBOIOJIOXKHO HANTpaBJIEHHbIE
cmwun

P ¢ K

M i N

MNKP — napaJjuiejiorpaMM
VrkaxuTe BEKTOPHI:
a) KoJIJINHeapHEIE;
0) coHanpaBJIeHHLIE;
B) IPOTHBOMNOJIOXKHbIE;
T') paBHbIE
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IIpooonscenue maon. 24

EFQL — mnapannenorpaMMm
YKauTe BeKTOPHI:
a) KoJITuHeapHble; 6) cOHanpaBJIeH-
Hble; B) IPOTHUBOIIOJIOMKHBIE; I') DABHEIE

ITocTpoiiTe BekTOD b — @

4

=

ITocTpoiiTe BeKTOD € + f IByMs cIIO-
cobamMu

8

A, B, C, D, E — nIpou3BOJbHBbIE
TOUKH.
Hasgure cymmy

AB+CD+EA+BC+DE

5

ITocTpoiiTe BeKTOD G + b ABYMA cIio-
cobamu

9

M, N, E, F, K — npou3BOJIbHbIE
TOUKH.
JlokasaTsp, UTO

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

6

ITocTpoiiTe BekTOp £ — /M

10

Iocrpoiite BekTOp d + b + ¢




140 «® leomerpus. 3aaaun Ha roTosbix YepTeXax ars noarotosku K TMA u EMD. 7-9 kaaccwl

IIpooonocenue mabn. 24

11 F E

M N

MFEN — napananejorpaMm
ITokasaTb, 4TO

MO +FE +OF +EN =ME +FM

15| ¢ i T

R K

RSTK — mnapajieysorpaMm
Bripasure BEKTOPBI RK, KT, SR ue-
pe3 BeKTOpEHI /1 U 7i

12

Haiigure X, ecan

CD+X+BC+AB=EF + AE

F

16

MNFE — mnapajjeiorpaMM
Bripasure BekTopel EA u FB yepes
BexTopel FN = mu MN =1

13 T

R s

Bmpasn're BEKTOD SM yepea
SR=aduST=0b

17

BripaguTe BexTop KO 4epes3 BeKTO-
peit MK =au MN =b

14 A

18

MNKP — mnapajjeiorpaMm
Bripasure BEKTODBI OM u MA ue-
pes BeKTOPbI MP=duMN=5

ABCD — napaJuiejiorpaMM
DK:KC=1:3

Bripazure Be BEKTODPEI Al AK u KB yepes
BeKTOpHI AD = d nAB=5
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IIpooonxcenue mabn. 24

23 B c
A D
M — cepenuna BD
MK :KN=3:2 N — cepeauna AC
Bripasure BekTop AM uepe3 BEeKTO- 1
puid=AK ub=AN IoxkaszaTs, utro MN = §(AD+CB)
20 | & 24
A

|| = |ri| = |R]
HoxasaTs, 4TO

Flam+i+k=0 m
,_i o
S K
EA:AF=2:5 Yk SR,
Bripasute BekTop KE 4epes3 BEKTO-
peimi=KAwurn=KF k 73
21 AM = m, AN = 7 25
BM, NC, MN, BN — ? .
] = & = 1 "

=

M

Hokasars, 4TO B KA =8
AM +AN+AK =0 Haiigure | AK — AN + KM |




142 «e® reomerpus. 3asaun Ha rotoBbix yepTexax aas noarotosku k T'MA u EM3. 7-9 kaaccoi

IIpooonscernue mabn. 24

Haitnure | KE — KM + KN |

27
s 31
m C
P s ‘7" # K A 16 B
KP =12 5=AB +AC - BC
Haitgure | KP — KS + PT | bl — ?
28 o4 32
N E B
0
18
M F c A
Haitnure | MN + NE - MN - OF | |J‘E*|=B?C+BA—CA
k p—
29| E 10 K 33
B 8 c
0
M 6
M 110 N A D
EN =12
Haitnure | MN + ME — EK - OE | | Haitnure: |AB|,|BC|, | DC|, | MC|
30 34

B C
5
459
A~ 13 D

Haiigure: |BD|,|CD|, |AC|
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Oxonuanue maon. 24

35 B 5 36 Haiigure:
K a)| MK + MN |,
6) | MK + KN |,
B) | MK + NK |,
r)| KM - KN |,
A B D n)| MK - MN |
ABCD — rpanenus ,
é=CD - BC +AB M s N
Haiigure: |d]
37 P Hajtgure: .
1)| EM |- | EF]|,
2)| EM - EIvl
3)|EM| +|_EF ls
16 4)| EM + EF |,
5)| ME | +|EF|,
6)| ME + EF |,
7| ME |- |EF)|,
S )| ME |- | EF|

8)| ME - EF |




144 «® Teomerpus. 3aaa4un Ha roToBbix YepTexax aAg noarotosku k TMA u EM3. 7-9 kaacce

CPEJIHSAA JIUHUS TPAIIELLUHA

Tabruya 25

1 AB=CD =15, Pogcp — ?

B C

Papop = 36, AB — ?

B C
M 25 N E 10 F
A D A D
2 Pyner =30, KR —? SQ = TR = 20, ST, MN — ?

S T

R
z

Q R

3 QR-SM =8, SM, QR — ?

S M

20 F

o

Q R

/FEM =150°, AB — ?

F 4 E

K M

4 MF = 2 NE, NE, MF — ?

N E

SK =8, RT,EF —?
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IIpodonscenue maébn. 25

9 MN,Dc—2? |13 AD-BC =4, MN —?
D C B i ¢
M N FX\N
A 22: 5 B A D
10 ML =4, /MNK =135° | 14 RE =EM = MQ, KL — ?
RQ — ?
M N E M
R Q K L
60°
L K R 12 Q
11 AC=16,MN—2? |15 KE|NF,RS — ?
B C
E F
M N /R%
60° K - M
A D 5 N 9
12 QN=4,TE—? |16 MN =4, Scerx = 8

tga—7?

E F
M N
o
C K




146 «® Feomerpus. 3asaun Ha rotosbix yepTexax ars noarotosku k TMA n EI3. 7-9 kaaccol

IIpooonxcenue maon. 25

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

L M

TS —7?
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Oxonuanue mabn. 25

25

Prynk = 71,8, EL = 21,4
MT | NK, MN — ?

M N

26

KF=2,MN=4
MN — cpegHaA TUHUA
BC,AD — ?




148 «® Teometpus. 3aaaq4u Ha roToBbix YepTexax ars noarotoBru k [MA u EM. 7-9 kaacce

IX KAaacc
KOOPIAUHATHI BEKTOPA
Tabnuya 1
1 _ 4
L n K M N
m
M N

MNKL — napajiiejorpaMm
Bripasure BEKTOPDI LN u KM ue-
pe3 BEKTODHI /7 U 71

T = S
TMNS — napaJliejorpaMm
Bripasute BEKTODEI TM n ST 4e-
pe3 BeKTOphl d U b

2 D C

ABCD — mapajejiorpamMm_
Bripazure BEKTODEI BD un CA ue-
pe3 BeKTOpHI @ U b

5 M K

F ﬁ - E
MKEF — napaJjiejlorpaMM
FT:TK=3:1

Paznoxute BeKTop FT 1o BeKTO-
pam m w1

3
K M
i
[ >
F = E

FKME — npaMOyTroJbHHK
Bripasure BekTopsl EK u FM ue-
pe3 BEKTODHI /1 U i

6 p FENM —

napaJiieso-

rpamMm
Haiigurte (ecnn
9TO BO3MOXKHO)
TakKoe 4ucJio k,
YTOOBI BBITIOJIHA-

M JIOCh PaBEHCTBO:
a)ﬁ=k-76; e)ﬂ=k-ﬁ;
6) MO = k- ME; x)AN = k- FA;
B)ON =k -NF; 3)FN=Fk-NA;
P)W=k-]—\ff; I/I)W=k'ﬁ;
o) MN=Fk-EF; x)FO=k-ME
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NMPOCTEWUIUE 3AJAYH B KOOPIUHATAX

Tabauya 2
1 Hano: OK = 3, OM = 2 Hano: M (3; 5), N (-2; 4)
Haiigure KoopaAuHATHl Bep- Haiigure xoopauHaThl BEKTO-
mue AMOK pa MN
Y N
M /
M
(0] K X
2 Hano: TOCM — upsamo- HaHo: A (2; 6), B (6; 2)
YTOJIbHUK Haiigure KoopAHUHATHI
Hajiigure KOOPpAMHATE Bep- TOUKH M
mua O, T, M, C
Y B
C ) /
M
3
A
0] 6 T X
3 | Hano: MQPN — kBagpar Ilano: A (2; 4), B (0; 18)
M (-2; -2) Haigure KoopAHHATH
Haiigure KOOpAUHATHI BEPILIUH Touku C
Q, P7 N Y A
p A Q
L i J >X C
M N
4 |ano: TQMR — napajuiesorpaMm Iano: M (4; 6), N (x; 1)

R (0; 0), M (10; 0), @ (24; 6)
Haiigure KoopauHaTy Bepiu-
HeI T

Y

Haiianre: x

1

S
\2
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IIpoooasxcenue maba. 2

9 | Hamo: S (2x; -2), T (6; 4x) 13 | Hano: 4 (3; 3)

Haiinure: x Harigure KoopauHaThI
TOUuKu M
A
T 14 S
o —0 >
/l O A
M
10 | Hmamo: A (1; 2), B (x; 0) 14 | Hano: A (1; 2), B(7; 10)
Haiigure: x AC:CB=1:3
y Haiigure KoopAUHATEHI
A TouKku C
B
C
A
0 B X
11 | Iano: A (3; 0), B(2; 5) 15 | Iano: P (6; 3), M (14; 9)
Hamnnoure: AB PM:MK=2:1
v B HaiiguTe koopaguHATHI
A Touku K
P
0] A M
X K
12 | HOamo: C (1; 4), D (0; 3) 16 | Hano: E (2; 2), F (6; 10),
Haiigure: CD K (x; 0)

Hatigure: x

A
Y, c F
b E
K X
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Oxonuanue mabn. 2

17 Hano: AMTN 19 Hauo: AMQR
M (8;0), N (6; -1), T (3; —4) M (6; 3), @ (0; 2), R(1; -5)
Haisigure: Pyyry Hanpure: RE
T M
E
M °Q
N RS
18 Iano: OBCA — napanneno- | 20 Hano: OABC — Tpanenus
rpaMm AB=15,0C=12,A(2; 4)
B(3;2),0A=6 Haiigure: BC, OB
Haiipure: AC, OC u Koopzau-
HaThI BepiunHbl C y
Y, ‘r A_5 B
B C
5<ﬁ A X 0 12 C X
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NMPUMEHEHME METOJA KOOPAUHAT
K PEHHEHHIO 3AJJAY

Tabnuya 3

1 Hano: AMKN

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

4 Hauo: AABC

B (0; 0), C (6; 23), A (4; 4/3)
Haiigure: ZA, /B, ZC

b 5

2 llano: ATRS
RT=TS

Haiinnre: SK

T

TE =8,RS =24

5 Hano: AABC

E

BD =12
Haingure: AE

3 | Hano: AMCN
CD = 20
Haiigure: NF

C

6 | HJano: AMKF

20

ZKMF = 45°
Haigure: ME
K
E
M 8 D 12 F
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Oxonuanue mabn. 3

Hano: AABC Hano: AMNP
Haitnure: AE M (4; 8), N (8; 2), P (14; 6)
Haitgure: /M, Z/N, LP
B
N
8 E
60° P
12 C MY
9 | Maso: AKDP
Haiiagure: KE
D
q)
S £
45°
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YPABHEHHUE OKPY)XHOCTH

Tabnuya 4

1 | mano: 0, (~4; 2), A (0; 5)
CocTaBbTe ypaBHEHHE
OKPYXHOCTHN

Y
A

\ 4

Y

Hano: K (-2; 6), M (2; 0)
CocTaBbTe ypaBHEHHUE
OKPYXXHOCTH

2 Kakue n3 Touex A (0; 4),
B (5; 0), C (3; —4), D (4; -3)
[IPUHAAJIEXKAT OKPYKHOCTH?

Hano: M (0; 2), H (6; —2)
CocTaBbTe ypaBHEHUE
OKDY’KHOCTH

3 | mHamo: 0, (2; -4), M (5; 0)
CocTaBbTe YypaBHEHUE
OKPY?KHOCTH

Y
/]

E'

Hano: T (-2; 3)
CocraBbTe YpaBHEHHE
OKPY>KHOCTH

N
%

X
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IIpodonxcernue maon. 4

7 Hano: O, (4; 5), O0M =3 10 | Ha OKPYXHOCTH HaiauTe
CocTaBbTe ypaBHEHUE TOYKH;
OKPY KHOCTH a) ¢ abcuccoit x = 2;
0) c opauHaTOM Yy = 4
-2+ (y-4)2=9
Ya y (x—-2)y+(@y-4)
M
O ool
» 1 —>»
(0 X 0 X
8 | Ilano: OK =5, A (4; -3), 11 | Iano: B (-2; 6)
B (3;4) CocTaBbTe ypaBHEHHE OKPYHK-
Hokasxure, utro AB — xopzna HOCTH, OPOXOAALIeH yepe3s
OKPYKHOCTH TOouKy B
Y
K
o X
9 Hajigure TouKH: 12

a) ¢ abciuccoit x = 2;
6) c opguHaToOil iy = 3

Haumo: A (0; 2), B(-3; 1)
CocTraBbTe YpaBHEHHE OKPYK-
HOCTH, IIPOXOAAIIEH uepes
TOYKy B

Y
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Oxonuainue mabn. 4

13 | Damo: M (-3; 0), N (0; 9), | 14 | Hano: M (-2; 3), N (4; -3),
0 (0; yo) MN — puamertp
CocraBbTe YpaBHEHHE OKPYIK- CocTaBbTe YpaBHEHHE OKPYIK-
HOCTH, IPOXOoAANleHd Uepe3 HOCTH, IPOXOAAIIEN Uepes
TOUKU M u N ToOUKU M u N
Y, N
0,
(0)
M X
YPABHEHHE ITPSIMOM
Tabruya 5
1 | Hdano: A(3;9) 2 | Hamo: B (-3; 10)

CocTaBbTe ypaBHeHHE IIpA-

Mot MN
Y
4 M
A
0) Y X

CocTaBbTe ypaBHEHHUE IIpPA-
mou KT

[ =<
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IIpodonscenue mabn. 5

Haingure: Sayon 6 Hano: A (1; 10), B (-1; —4)
CocraBbTe ypaBHEHUE Nps-
moit AB

YA A
o X
B
Hauo: A (2; —10) 7 | Haiigure: SAMEN
CocTaBbTe ypaBHeHHE NpHA-
MOMH, IPOXOAAILEN yepes TOU-
kuOuA
Yoy = 3
Yﬂ\ ESY M
0 5% ) ™
y—-3x+6=0
N
A
Haitgure: Sypac 8 Hano: AABC
A(8;12), B(-8;0), C(-2; -8)
Y CocraBbTe ypaBHEHHE Meaua-
A Hbl CM
b
|
f
R B
BN A] [0 *x
M
C C
2x+y+4=0
A
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Oxonuanue mabn. 5

9 Hano: MTLK — rtpanenus 10 Hano: ABCD — pom6
M (—4; -4), T (-6; 2), AC=20,BD=8
L (14; 14), K (6; 2) CocraBbTe ypaBHEHHE MPS-
CocraBpTe ypaBHEHHNE AUATO- MBbIX, COAEPKAIIUX CTOPOHBI
Hajau ML pomba
T L B
A C
M K D
PEHIEHHE TPEYTOJIBHUKOB. IIJIOUIAIb TPEYI'OJIbBHUKA
Tabauya 6
1 " . 2 . .
Hatinure: Sapynvk Haitigure: Syspc
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[Ipooonscenue mabn. 6

3 Hano: Syppr = 20

Haiigure: EP

6 | Mano: LRMQ = 135°

Haitpure: Syryg

T Q
R 10
5
M
4 Hano: Syypr = 90 7 Hauo: ZEPM = 120°
Haiinute: BR Haiinure: Sypkp

B_ £

K

0 R
5 M

e 15 B

I[aHO: SAEFQ = 8\/5
Haitgure: ZEQF

E
A
Q 1 F

8 Hano: ABCD — mapaJiieso-

rpaMmm
Sascp = 503
Hafmn’re: PA.BC'D

20

D \60°
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IIpoooncenue mabn. 6

9 Hano: MNEF — mnapaJjeJo- 12 Hano: ABCD — mnapaJjijeo-
rpaMMm rpaMMm
Suner = 2542 ;_?SUZB =.—SO,6
Haitgure: Pyner AHAUTE: SapCD
My N B 16 c
13°
5 10
F E D
10 Hano: ABCD — napaJeso- 13 Hano: ABCD — npsamo-
rpamMmm YrOJIbHUK
BD =16,AC =20 AC =26
HaﬁﬂI/ITe: SABCD Haf/'IILI/ITe: SABCD
B C C
Do >0
A D D
11 Haumo: KEMR — napaJjneo- 14 Hauno: MNKL — napaJieJio-

rpaMmm
KM =12, RE = 20
Haiigure: Sxemr

K E

rpamMm
Haiigure: Sypxr — ?
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Oxonyanue mabn. 6

15 Hano: TKNM — napaJiieJio- 17 Hano: ABCD — mnapaJiieno-
rpaMM rpaMm
Hadigure: Srenns sin ZADB =4/5
Hasiaure: Sapcp
A D
5 Va1
B C
16 Hano: ABCD — mapaJielio- 18 Hano: ABCD — tpanenus

rpaMMm
cos ZA=1/3
Haiigure: SABCD

B C
/ /
A 3 D

AC=8
Haitigure: Sypep

19

75°

Hawo: KLMT — Tpaneuusa
Haiiaure: Sxrvr
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PEHIEHME TPEYT'OJIbHUKOB. TEOPEMA CHHYCOB

Tabauya 7
Haiigure x, y.

1 5 | cp— 6ucceKTpHuca

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

16
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IIpooonscernue mabn. 7

9 13 \/5 13 MNEF — napaJjejiorpaMM
MK=—"=EF= ZMFE = 120°
N E
40°
Yy 24
M s F
10 14 | ABCD — napasnnenorpaMm
BD=x,AC=y
B C
4
32
A 6 D
15| PNQR— napajjiejiorpaMm
PQ =20
N y Q
130
Y 20
25°
P R
12 ME — 6ucceKkTpuca 16 ABCD — napaJinenorpaMm
ZM = 30° AC=x,BD=y
MK=KT=y
B C
K
E
T 8
\/5 . 60°
M A 12 D
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17 | FEKP — rnapaJuiejiorpaMM
EP=x,FK=y
E K
25°
q 16
>
F P

Oxownyarnue mabn. 7

PEIHIEHUE TPEYTIOJIbHUKOB. TEOPEMA KOCHHYCOB

Hai#inure x, y.

Tabruya 8

1

M

10 T
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IIpoodonscenue mabn. 8

QN =12 9 |o RM =x
y
11 M
%,
R 8 T
ABCD — napaJiiejiorpaMM 10
C
B 9 C 20
6 x 15 B
60° Y
A D A4 D
ABCD — napaJiiejorpaMMm 11
AC=8,BD=6 M
N
x Yy
R 13 T
MNEF — napannenorpamm | 12 x:y=3:8
M FN=x,ME=y
N
42
13
X
A Y
1'000 0
F 11 E
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IIpooonxcenue mabn. 8

13 My MR-14 |17

13 T

P
15
R
14 AC = 44 | 18 | ABCD — napannenorpamMm
c x:y=2:3
37 BD=17,AC=19
5 D y ¢
15 D x
14
A A B
15| MEe|Fr,MK=EK=50 |19],, KN=1
K
F T x 40
Y
N y
K('E—l R
24
M 60 E P
16 | P DM =x | 20| ABCD — napannenorpamm
BD=x,AC=y
x:y=2:3
A
40
/ M
23
Y C
B
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Oxonyuanue mabn. 8

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

AD=BD=x,AB=y
x—-y=11,AC-BD=2

B Cc
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CKAJISIPHOE NPOU3BEAEHUE BEKTOPOB

Tabauya 9

1 MNKP — kBaapat
Haiinure: MP, MK

P? - K

M° Sy

Hanpure: NM NS

2 A’liCD — NPAMOYTOJbHUK
|BA|=6,|BC|=8
Haitgure: | BD |

A D

Hangure: MN - MK

45°
M 2 K

3 | Haitgure: QR - RT

p {3; —4}, ¢ {15, 8}
Haiinure: cos a
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IIpooonsxcenue maba. 9

FE=EM-=FM
Haiigure: EF - EM

10 | AaBC
£KML = 90°, KL = 2.2 ‘4B — AC = BC
Haitnure: MN - KL Haiignre: AB-CD
K C
N
M° L
A (—4; 8), B(2; 14),C (4; 0) 11 MNKP — npaMOYTOJILHUK
Hajigure: cos £C Haitnure: OP - OM
A P K
4 o)
30°
B C M N
AFEM 12 | REFT — NpPAMOYIrOJIbHUK

E F
% 5
120°

R T

Haiigure: OF - FT
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IIpoodonscernue mabn. 9

Q

13 | AABC — pasrOCTOpOHHMIH 16 | 4(2; 4), B(2; 8), C (6; 4)
Haiingure: BD - BC Haiinure: ZCAB
B
C
3
o
A 5 c AP °B
14 ab=4 171 M 15 V8), ¥ (1; -B)
AUNUTEC. OAp KN K (0,5; \/é')
Haiigure: LM
K
M N
15 | ABcD — rnapaJsiiejiorpaMm 18 | E (-1;5),F(2;8), T(3;1)
i -b=13 Hajigure: cos LE
Hasigure: Sapep
E
D C
b / F
30° _
A " B T
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OxoHnuanue mabn. 9

19 FMNE — rtpanenusa
Haiigure: FE - NM

75° 15°

°E

20

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

AJIMHA OKPY)XHOCTHU. JVIMHA AYT'H

C — nnuHaA OKPYXKHOCTH, | — AJMHA OYTH.

Tabauya 10

1 | uAamB =120°
Haiigure: [

2

l=3n
Haitgure: UKmM
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IIpooonscenue maén. 10

3 Haiinnure: C

12
c_,/ \9

(0]

o
cK /‘o

K L

M

Spapkper = 7243
Haitgure: C

4| c=4n
Haiigure: Sgynt

OM=12,AB=10
Haitgure: C

5 | uamB - 120°, C = 813
Haiinure: AB

MN =48, 0K =10
Haiinure: C
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IIpoooncenue mabn. 10

9 | uTmM =120° 12 | LAmB - UBA = 90°
Haiigure: [ Haiigure: UAmB, UBA
- m
Ad

10 | ¢=24n 13| p— nmepuMeTp

Haitgure: UAmB C-P=T7
Haiigure: C
11 UMmN : UNnM =2:3 14

Haiigure: UMmN, UNnM

Hajtoure: C
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IIpooonxcenue mabn. 10

15 | AB| MN, MN =16,4B=12 | 19 ME =75
Hatipure: C K Haiinure: C
16 Haitqure: C 20 KM =6,RT =14
Haiigure: C
K

F E

R K T
17 Hamngure: C 21 Hamgure: C
18 Haiigure: C 22

Haigure: C
M
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Oxonyanue maébn. 10

23 Haitgure: C 25 BD=12,AD =16
M Haitaure: C
. B
oO
E WF b
24 EF =16 26 KM =6,KT =TM
Haiigure: C K Haitagure: C

°F

T

27

KE =20, KM =KN =25

sin a = 0,8
Haiigure: C
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MTIOIADB KPYTA

Tabauya 11
C — nnuHa OKpPYXKHOCTH, [ — nnuHa ayru . Haitqure Sy,

1 c=4fn |5

60°

4 AB=BC=4AC=-12| 8 ENMF — rpanenus
C EN=FM
N M
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IIpooonocerue mabn. 11

9 ABCD — rpanenusa 13 KTLP — Ttpanenus
AD=BC=6,S=12
D C
oO
A B
10 TMNK — Tpaneuus 14
TM = KN, Syynvg = 125 AD =10

11 ABCD — rpanenusa 15

AB =CD,
AD=2RBC,

3
MN =—

J2

D
16 MNKT — KBajpar
Syp = 86
M

O
N




178 «® reomerpua. 3araum Ha roTosbix YepTexax Ars noarotosku k TMA u EF3. 7-9 kaaccel

Oxonuanue maon. 11

17 MRST — kBaapar | 21 EF=3
Skp — Sxs = 456

D
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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
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PEILEHNA HEKOTOPbLIX 3AAAY

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

VIl kaacc

K TabAnue 1

8. Ilyctes LPOS = £SOT = x, £TOQ = ZQOR = y. Tak kak ZPOR = 180°,
To x + x + y + y =180, unu x + y = 90. 3uaunr, LSOQ = x + y = 90°.
Omeem.: 90°.

1. LMSK + ZPSN = 180° — 90° = 90°. Tak xax ZMSP = /NSK (o yc-
JoBu10), 70 LZMSK = Z/PSN =90°: 2 =45°, rorna /ZMSP=/MSK + /KSP =
= 45° + 90° = 135°.

Omeem: 135°.

K TabAuue 2

5. Ilyers L1 = £3 = x, L2 = £4 = y (110 CBOMCTBY BEePTHUKAJIBHEIX YIJIOB),
TOTAA DOJy4uuM 2 * (x + x) =y + y, oTKyRa y = 2x; £1 + £2 = 180° (o cBoii-
CTBY CMeXXHBIX yIJIoB). 3HauuT, x + y = 180. Tak kak y = 2x, To x + 2x = 180,
3x =180, x = 60, y = 120. Urak, £1 = £3 = 60°, £2 = £4 = 120°.

Omeem: 60°, 120°, 60°, 120°.

11. IIyery L2 = £3 = x, Torma £1 = 180° — (L2 + £3) = 180 — 2x. Ilo yc-
aoBuw /1 - £2 = 75°, 3uauur, 180 - 2x — x = 75, otrkyna x = 35, 1. e. L2 =
= /3 =2385° 1 =180° — 70° = 110°.

Omeaem: 110°, 35°, 35°.

K TabAuue 3

17. Tak kak AC = BD, BC = AD (uo ycyoBuw) u AB — o61jad cToposa, To
AACB = AADB (uo III npusuaxky).

M3 paBeHCTBa 3TUX TPEYTrOJbHUKOB clenyer, uro ZC = /D u Tax Kak
BC = AD, AO = BO, 10 CO = OD. Kpowme toro, ZAOC = ZBOD (xak BepTH-
KaybHbIe). 3Ha4YuT, AAOC = ABOD (no II npusunaky).

3ameuvanue. AACB = AADB no I npusHaky, Tak Kak AC = BD, ZCAB =
=/ABD u AB — ob6uias cTOpoHA.

32. 1) ADOE = ACOF (uo I npusnaky), torga DE = CF.

2) A DEF = ACFE (no III upusuaky), tak kak EF — o6mas cTopoHa,
DE = CF (uo moxasdanaomy), DF = CE no ycaosuwo (DO = OC u OFE = OF),
rorga Z/DFE = Z/CEF.
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3) ADAF = ACBE (1o I nmpusuaky), tak kak DF = CE, AF = BE (AE =
= BF no yciaosuw), EF — obmasa yacts) u /DFA = ZCEB (o noKa3aHHO-
My), Torga AD = BC.

4) AAED = ABFC (no III npussaky).

K TadbAunue 4

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

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

Omeem: 15.

K TabAnue 5

17. B AAMC AM = MC (no ycnosuw), meguana MN saBiasierca GUCCEeKT-
pucoii, torga LAMC = 50° - 2 = 100°, ZCMB = ZCBA = 180° — 100° = 80°
(CB = CM 1o ycnoBHIO).

Omaem: 80°.

K Tabaunue 6

33. Tak kak AQNR — paBHoOGeapenublil (N = QR) u LZNQR = 30°, rorga
ZRNQ = ZNRQ = (180° — 30°) : 2 = 75°, rorga ZKNQ = 30° + 75° = 105°.
Ho ZNQM = 30° + 45° = 75° u, Tak Kak ZKNQ + ZNQM = 105° + 75° = 180°,
to KN | MQ (1o 111 npusHaKky napajijiejbHOCTH IPAMEIX).

K TabAnue 7

13. I cnoco6. LA = /£1+ £2=60°, ZC = 25°, Torma £B = 180° — (60° + 25°) =
= 95°, sHauut, LAEB = 180° — (30° + 95°) = 55°.

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

3amevarnue. 3agauy MOYKHO PEIIUTL MHAYe, UCHOJIb3YA 3J1eMeHThI AADE.

Omeem: 55°,

K TabAanue 8

10. Taxk kak RO L PS u PO = OS, to APRS — paBHOOeApeHHBI!, TOrAa
ZP = /RSP (110 CBOMCTBY).

IIycrs £ZTSR = 3x, ZRSP = £P = b5x, torna LTSP = 3x + 5x = 8x. Tak
Kak ZT = 115°, To nonyuum ypasHenue 115 + 5x + 8x = 180, orkynza x = 5,
T.e. LP = 5x = 25° /LTSP = 8x = 40°.

Omaem: 25°, 40°.

K tabamnue 9

30. Ilo ycaoBuio MK = KS, snauut, AMKS — paBHOOegpeHHBIN, TOrza
ZM = LMSK = 35°. Agajmoruuto B ASPN £ZPSN = 25°. B AMSN /MSN =
= 180° - (35° + 25°) = 120°. Cnenosarensno, LKSP = LZ/MSN — (LMSK +
+ £ZPSN) = 120° — 60° = 60°.

Omeem: 60°.
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K Tabanue 10

10. AMKN — pasHOCTOpPOHHHII (110 ycaoBuw), Trorga £K = 60°; RK 1 PR,
sHauyuT, APRK npsamoyroapHbeii, Torqa ZRPK = 90° — 60° = 30°, T. e. RK =

= %PK. Ho PK = %MK= %MN=6,5, T.e. PK = % =3,25u NR=13 -
-3,25=9,75.
Omeem: 9,75.

21. BAAME ZMAE = 90° — 65° = 25°. BABCE ZCEB = 90° - 40° = 50°,
ZBEM = /CBE = 40°, Torgna B AAEB /BEA = 90° + 40° = 130°, 3Hauur,
ZEBA = 180° — (25° + 130°) = 25°, 1. e. BE = AE.

B AAED /DEA = 90°, ZEDA = 45°, rorga £/DAE = 45°, AE = DE. Cnerno-
BaTesibHO, BE = DE, snauur ABED — paBHOGenpeHHRIH, rae LBED = 40°,
roraa ZBDE = (180° — 40°) : 2 = 70°.

Omaem.: 70°.

K Tabauue 11

9. Tak kak AD = BF, DC = CF (uo ycioBuw), To AACB — paBHOGeApEH-
HBIN, Torpa ZA = £ZB (no cBoiicTBy). 3HauuT, AAED = ABMF (0 runoTeny3se
U OCTPOMY YIJIy).

K TabAnue 12

16. M N — uckomoe paccrosuue. Ilo ycaosuio BC = BM = MA = MC = 8,
3HayuT, ABCM — paBHOCTOpPOHHMIi, T. e. ZCMB = 60°, torna Z/BMA =
= 180° - 60° = 120°, u, Tak kax MN — BrIcOTa paBHOGeApeHHOTO AAM B, TO
MN — 6uccekrpuca, t. e. ZAMN = 60°, rorna LA = 30°, 3gauutr MN =
= lMA =4,

2

3ameuvanue. MoxxHO MCIIONIB30BATh TeopeMy Pajieca ¥ TeopeMy 0 cpegHeil
JIUHWHY TPeyTroJbHHUKA.
Omeem.: 4.

VI kaacc

K TabAunue 2
24, B napannenorpamme ABCD /D = /B = 90°, rorna ZA = Z/DCB = 90°,
T. e. ABCD — npaAMOyroasHHK H, Tak Kak DC = CB, To ABCD — kBajpar.
ITockoneky ZMCB = 60°u ZB = 90°, to ZCMB = 30°, rorga CB = —;—MC =9

(o cBOMCTBY KaTeTa, JeXXallero NpoTus yria B 30°).
Cneposatennruo, P =9 -4 = 36.
Omeem.: 36.
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K TabAnue 4

8. Tax xak SFTM — mnapananeinorpamm u SF = SM (1o ycJOBHIO), TO
SFTM — pom6, Torma ST L FM u guarounanu ST u FM pomba ABJIAKOTCA
6uccexTpucamu ero yrios. Ilyers /2 = x, Trorma £1 = 10 + x, 3gauur, £1 +
+ £2=90° umu 10 + x + x = 90, 2x = 80, x =40, T. e. L2 =40°, L1 =10° +
+ 40° = 50°, rornga £LFSM = £ZFTM = 80°, ZSFT = ZSMT = 100°.

Omeaem: 80°; 80°; 100°; 100°.

K TabAuue 5

10. B napannenorpamme ZR = 90°, 3Hauur, EM KR — npsaMOyTroJbHUK.
Tak kak LEFM = 45°u LR = ZM = 90°, to AEMF — paBHOOGeZpPEHHBIH U
ME = MF.

IIycrs FK = x, Torna ME = MF = x + 6 u MK = 2x + 6. Ilo ycinoBuio
3agauu P = 36, Torna umeem ypaBHeHue 2((x + 6) + (2x + 6)) = 36, oTKyza
HaxoguMm x = 2, 3aHauut, ME =KR=x+6=8, MK=ER=2x +6 = 10.

Omeem: 8; 8; 10; 10.

K TabAuite 6

18. Tak kak ABCD — Tpanenus, to AB || NM, trorga ZANM = 70°,
ZNAB = 180° - 70° = 110°.

Ilockonsky NB — 6uccektpuca LANM (mo yciaoBuw), to LZANB =
= /BNM = 35°. Ho ZBNM = z = 35° — KaK HaxKpecT JiexKalue yrjabl IIpu
nmapaJiieJIbHbIX TpAMBIX AB 1 NM u cekyiueit BM, torga ZNMB =z + 45° =
= 80°u ZABM = 180° — 80° = 100°.

Omeem: 110°; 70°; 100°; 80°.

K tabanue 8

15. Ilo ycnosuw DE = FC = %EF, T.e. EF = 2DE = 2FC. B AEKF npo-

BeneM BbicoTy KM, torna EM = MF = DE = FC. 3amerum, uto AADE =
= AKME (DE = EM nw Z/AED = /KEM; /D = ZEMK = 90°) u AEMK =
= AFMK (no aBym karetam). Ananoruuio AKMF = AFCB.

IIycte DC = 7x, torga AD = 4x u Sypep = Tx - 4x = 28x2. Ilo ycaosumwo

Sapxr = 28. Ho EF = DE + FC = %DC = gx u KM = AD = 4x, Torpa

1

SAEKF = EEF~KM, UIu Sppkr = %x~4x =28, nam Tx2 =28, x2 =4, x = 2,

1
2
rorga Sypep = 28x2 =28 -4 = 112.
3amevarnue. MoXHO ITOKa3aTh, 4T0 Sapcp = 4SackF-
Omeem: 112,

K TabAmnue 9

17. Yrasanue. O6osnaunts AD = x, AB = y, toraa 2(x + y) = 20. Ilycts
S — mjIoiaAb mnapajniaejorpamMmma, torga x - 2 -4 =y - 2 - 6. [lanee pemuTs
cucteMy ypaBHeHni# x + y = 10; 2x =3y, a 1. 1.
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22. IIycTe B napaniaenorpamme ABCD auaronanu AC = d, u BD = d,, rae
AC=16,BD =12. Tak kak AO = OC u BO = OD, To AAOB = ACOD (110 I npu-
3HAKy paBeHCTBa TpeyroabHuKos) u ABOC = AAOD (1o Toit ke npuuure). Ho
paBHbIe MHOT'OYTOJBHUKH MMEIOT PaBHBIE IJIOMIAAU, T. €. Spso = Sacop B

Saaop = Sapocs 38a4HUT, Sypcp = 285408 + 2Sa8oc = 2(Saa08 T+ Sapoc)-

Ho S,405 = %AO * BO * sin 60° = %-;—dl %dz sin 60° = ‘;—dld2 sin 60°;

SaBoc = %BO -OC - sin (180° — 60°) = = =d, -%dl sin 60° = ';_dldz sin 60°.

11
22

CiemgoBaTesbHO, Spgep = 2 - (%dldz sin60° +%d1d2 sin60°j =

dldzsin 60°.

DN |

J3

ITockonbry d; = 16, dy = 12, sin 60° = R TO

Sapcp = 1 1612 [§=48J§.
2 2
3amevarnue 1. PaKTHUYECKHN MBI JOKA3aJH, UYTO IJIOMIAJAb Mapajjiejorpam-

1 .
Ma S = Edldz sin ¢, rae d, u dy — AMaroHasd, (¢ — YroJ MeXXJy HHUMU.

3ameyanue 2. llonyyeHHaa popMya BepHA AJA JIOOOT0 BHEIIIYKJOTO 4e-
THIPEXYTOJbHHKA.

Omeaem: 48\/§ .

K TabAamnue 10
11. 3agauy moxxHO pemnts 10 dopmyse 'epona. Ilokakem apyroe perie-

1
HHE, OCHOBaHHOE Ha IIPUMEHEeHUM (OPMYJIEL S = 3 a - h, KoTopoe MPUBOAUT K

OTHOCHTEJIBHO GOJIee IPOCTHIM BEIYUCICHHAAM.
IIposenem Bricory BD. Ilycts DC = x. ia AADB BD? = (\/5)? — (V18 — x)?;

u3 ABDC BD? = (4/10)? - x*. CpaBHuBas IpaBble YacTH HOJYYEHHBIX pa-

BeHCTB, uMeeM 5 — (/18 — x)? = 10 — x2, oTKyZa 1oCJie YIPOIEHUI HaXOAUM

x=23/6\/§, torga BD? = 10 — x2, unu BD? = 1—;)2—1=%:—i, oTKyzxa BD =

= /382 /12. CrepoBaTenbHo, S = %AC «BD = 191 /4.

Omeem: V191 /4.
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12. Vkasanue. Doctpouts AABC no napannenorpamma ABCD, 3atem npu-
MEHUTH CBOMCTBO df +d§ = 2(a? + b?), rne dy u dy — AMaroHanu, a u b —
CMeXXHbIe CTOPOHBI IIapaJLie/JorpaMma.

3amevarnue. 3a1auy MOXKHO PELIXTH U 10 popmyJtie S = %a *h(cm. Ne11).

19. VrasaHrue. Sapsc = DC-CE :i. Ianee 0603Ha4UTh Soppc = X,
Susc CB-CA 12

x 5
Saapc = Y ¥ DEIINTE CUCTeMY ypaBHeHuit {y 12
x+y=>51.

K TabAnue 11

18. Ilycres BC = x, torga AD = 2x. IIposenem Bricory MN. Ilo ycaoBuio
s3agauu Spanp = 120, mu %AD - MN =120, unn % »2x - h =120, xh =120,

rae h = MN — Bpicota AAMD (u Tpaneuuu). Syppcp = %(%BMh] +

1(1 1
+ Suup + ~-[1Mcn| = Lxn + 120.
saMD T (2 ) 2"

Tak kak xh = 120, 1o S pcp = 180.

1
3amevanue. HeTpynHo 3aMeTUTB, UTO Spapy = Samcp = th ¥ Spaymp = xh,

T. €. Spapmp = 2(Spasm + Samcep)-

20. Ilycts O — TOuYKa mepeceyeHus auaroHaneit AC u BD rpanenuu
ABCD, roe AD = BC. Tak kak AC 1 BD (o ycyioBuio), T0 S = Sypac + Saasc =

%AC -OD + %AC' OB = %AC *(OD + OB) = %AC'BD.

Ho AC=BD =8, rorga S = % .

82 = 32.
3amevarnue. PaKTHYECKH MbI JOKA3aJM, YTO «ECJIH B Tpaleluy JuaroHa-

1
JIY TIEPHeHAUKYAAPHBI, TO IJIOLIaAb S = Edl -dy, rae dy u dy — OJIMHBI [Ha-
rouaJsiei. B wacrHocTH, ecau Tpameuusa paBHoGeapeHHas, To d; = ds = d,

1
rorga S = Edz»'

26. Ilo ycaoBuio 3aaauu Sygoc = 4 M2 ¥ Spaop = 25 M2, Bamerum, yTO
Srsa0B = Sacop (IOKa3aTh CaMOCTOATEJBHO).
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. = . 2 _ Q2 =
Torzaa Saaop : Sapoc = Saaop : Sacops OTKYAA HaAXOAUM S) .05 = Sicop =

= SABOC : SAAOD = 100, Toraga SAAOB = SACOD =10 (Mz), 3HAYUT S = SABOC +
+SAAOD+2SAAOB=4+25+2.10:49‘
Omeem: 49.

K TabAauue 12

42. IIycrs TL = a, MT = b, Torua Pygrr = 2(a + b) = 40, nin a + b = 20.
3amerum, uto Sy = TL - 2CO = MT - 2BO, rae BO = x, 3uayur, 8a = 2bx =

=48,a=6,b=20 -6 = 14, rorza 2bx = 48, x=—1?2-.

Omeem: E

7
45. Ilycts LT = a, RQ = b, Trorga MT = %(a —b). Ilo ycnoBuio Sy ror =
a+b

= 5 X, roe QM = x — BpICOTa Tpanenuu, Sypor = 300, uau %ﬁ-x =300,

(a+b)x=600.LM=LT—MT=a—%(a—b)=%(a+b)2.

2
Ho a+b=§—0—9, rorga LM=—?1@-. U3 ALMQ umeeM (iqg) +x2=625,
x x x
uIn 90290-+x2=625.
x

Penaa nonyuyeHHOe OMKBapaTHOE YPaBHEHME, HAXOAUM X1 = 15; x5 = 20.
Omeem: 15; 20.

50. Yrasanue. 3 Touku C npoBecTH IPAMYIO, HapajlIeIbHYI0 AUarOHa-
au BD po nepeceyeHuA ¢ mpogokeHneM ocHoBaHusi AD B Touke E. Jlanee
JOKa3aTh, 4To AACE — npsiMOyTroJIbHBIH.

54. Vkasanue. IIpoBectn BoicoTy DE, 0603uauuB AE =y, rae y = %(20 - X).
Hna saxosxaeHua DC = x, COCTaABUTh CUCTEMY YpaBHEHUH
1
=—-(20-x),
y 2( )
y? +h*=13%
(20 + x)h = 360,

B pe3yJbTaTe 4ero moayuuTcsa ypaBHerue (20 + x)2(6 + x)(46 — x) = 7202,
a 1ocJie ypoIleHU I peinTh ypapaerue x4 — 1476 x2 — 27 040 x + 408 000 = 0.
Jajee nokasaTn, 4To X = 10 — eIMHCTBEHHHH KOPEHb.

Omeem: 10.
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K tadbAanue 13

22. IIyctb QN = a,QE = EF = b, EM = c. Tak Kak QE = EF, to AQEF —
paBHOOeapeHHbIH, TorAa LFQE = ZQFE. Ho EF | NM u QN 1 NM, 3Hauur,
QN | EF, torga Z/NQF = LEFQ, 1. e. QF — Guccexktpuca ZNQM, crenosa-

NF QN a 4
TeJIbHO, —— iy ——=—,
FM QM b+c 5
U3 nopodous AMFE u AMNQ, umeeM b+e =i, NI ﬁﬁ:i.
8+10 10 9 5
Kpome Toro, us AMFE c2 — b2 = 100.
bre_c 50 40
Pemasa cucremy 9 5 HaxXxoaum c=§, bz—é—; Tak Kak
c? -b* =100,

a 4
——=—, T0 @ = 24. 3HauuT, Pyypo=x=a +b+c+ 18 ="T72.
b+c b5

Omeem: 72.

36. Ilycts AD = a, DC = b. Tlo ycinosuww AC=BC=a + b, AC-AB=4,8n
a_3
b 5

ITo cBOMCTBY OHCCEKTPHUCHI a._ AB = AB = AB u(a+b)-AB=4,8, or-

b BC AC a+bdb
Kygza AB = (a + b) — 4,8, Torga a_ AB 3 , AB = —(a + b), 3Ha4YwurT,
b a+b 5

§(a+b)=(a~l—b)— —2-%, unra+b=12.
5 5

Tak KaK Pygpc = X, To x = AB + 24C = —(a+b)+2(a+b) %12 +

+2-12=12- (24—2} 126 31,2.

Omeem: 31,2.

K tabAauue 14

24. Ilycts LE = Z4, Torna B AMEL /1 + /3 + £4 = 180°; ZMLF = /5,
rorga /5 = £1 + Z4 = 180° — £3; LF = 180° - (£2 + £5) = 180° — (L2 +
+ 180° — £3) = 43 - £2.

Tak kKak 3 = Z1 + Z2 (uo ycnoBuw), To LF = £1, snauur, AEML ~
~ AMEF (no I npusnaxky), torga EL : EM = EM : EF, unu x2 =8+ 18, x = 12.

Omeem: 12.
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28. ITockonbky BC | AD, To ABCD — tpanenus, Torga ABOC ~ AAOD (no

. x
I npusnaky). CnemxoBaTenbHo, — =k, rae k — xoadpdpunuent noxodusa. Ilo

yca0BH©0 Sypoc ¢ Saaop = 1 : 9, mun K =%; k=%. 3Havyur, f:é—, OTKYZa
y

y=3x.Hox+y=9,6, Tortadx+x=9,6,x=2,4;,y=2,4-3=17,2.
Omeem: x = 2,4; y="17,2.

K TabAuue 17

15. Yepes sepminay N nposenem npamyo NA || ME mo nepeceuenus ¢
npojomxkenueM TK B Touke A. 3ameTruM, 4T0 ATNA — npsAMOYTrOJbHBIMH.
KpomMme Toro, Sxrya = Stmaa (ZOKa3aTh CAMOCTOATEIBLHO).

Iycts MN = x, TE = y. Us AMEK EK = V152-9? =12;

STMNA = %(x + y + 12) - 9.
C Apyro# CTOPOHBL, Sypna = SaTNa = % +15- TN, rage TN2 =81 + (x + y)2.
15 9 3
3Hauwur, —Z—TN=§(x+y+12), orkyga TN = g(x + y + 12), Toraa
595 (x +y+ 12)2 = 81 + (x + y)?, uinm, nocye yupomenunit umeem 16(x + y)2 —

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

Torna Srynk = %-(—227—+12] =6—;§ = 84,375.

Omeem. 84,375.

K TabAnue 18

13. Vrasanue. I3 BepminHbl B onycTUTh BHICOTY Ha CTOPOHY AC.

K TabAauue 19

17. Yrasanue. Yuects, utro AD = BD = CD = R, rae R — paauyc onmucaH-
HO¥M OKPY’KHOCTH C IEHTPOM B TOuKe D.

21. Tak kaxk CF — meauana AABC u ZACB=90°, Tto FA=FC=FB=6 —
pazuyc onucaHHou okpyxkHocTtu. I3 ACEF CE = \/62 —(3\/5 )> = 3; us AAEC

HaxoguMm AC = VAE? + CE?, unu AC = ﬁﬁﬁ+72=6x/2+x/§.
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Torpga sin ZA = CE = ! , COS LA = ( J3).
Ao s ac 2"

1
3amevarnue. MoKHO I0Ka3aThb, 4YTO 2+ \/- = 5(\/5 + 1)2, TOTZA

J2

sin ZA = T(\/§—1) 1 cos LA = Jg—(ﬁn).

K TabAuue 20

19. Ilycts E — TOUYKa KacaHUA KacaTelbHON AB K OKpy»XHOCTH,
torga NA = AE u BE = BK. Ilo ycinoBuio P,pup = 48, miiu 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, torga MN =
= MK = 24.

Omeem: MN = MK = 24,

K tabAanue 21

9. Vrkasanue. IlpenBapuTenbHo AOKa3aTh, 4To LEAF = %(UEF -UuB().

45. Ykasanue. YuecTtb, yTo LBMC = %(UBC+UAD).

54. Vrasanue. Ilycts UAB = 10k, Torga UCA = 12k. [lajiee pelInTh ypas-
Henue 10k + 12k + 140 = 360.

K TabAnue 22

13. VYkasanue. Ilpogomxkuts RK 10 nepeceyeHus ¢ ocHoBaHuem MN B
touke P. Jlasmee yuecThb, 4TO 110 cBOMCTBY Meauan RK = 2KP.

17. 3 npsimoyrouasaoro AMDC, rae MC = 26, MD = %MN =10, nmeem:

= 1262 -10% = 24.

ITo ycaoBuio O; — Touka mepeceuenns meguan ACMN. Ilycrs OyD = x,
roraa O,C = 2x, Torga x + 2x = 24, orkyzaa x = 8, 0,C = 2x = 16.

IIycre OD = y, monyuum OO0, = DC — (2x +y) =24 - (16 + y) = 8 — y.
3amMeTuM, 4TO Syync = %MN - DC = %MC - NB, wiu 20 - 24 = 26 - NB, or-
Kyza HaxoauM NB= % .

Omeem: @ .
13
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K rabAauue 23

11. Tak kak AABC — npsiMoyroJbHsIi, To AB = v24% +10% = 26. ITycts

OD = r — paauyc BOMCAHHOHN OKPYKHOCTH. 3aMeTuM, 4uto BM = BN, AN =
=ADu MC=CD = 0D = r. Ilycte N — TOuKa KacaHUs AB M OKPY’KHOCTH,
torga AB = BN + AN = BM + AD = (BC -r)+ (AC - r)=AC + BC - 2r,

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

Omesem: 4.

21. RT =13 + 5 =18. Sppgr = — * 18 - EF = 9EF. Ilycts RE = RF = x,

ET = TF = y, roraa Syger = 18y. Us AERT x2 — y? = 182, Kpome Toro,

DN | ==

SAREF = %c—, riea=b=RE = x,c=EF =2y, R= 13 — paauyc onucaHHO:’
x% -2y
4-13
Ho x2 — y2 = 182, rorma y2 = 18 - (26 — 18) = 144, y = 12, Toraa Sygpr =
=18-12 = 216.
Omeem: 216.

OKDYXXHOCTH. S3HAYHUT, SArpr = = 18y, otkyna x2 = 26 - 18.

36. Ilycts BC = a, AC=b,AB=c,r=4, roraar = %(a + b - ¢) (cm.

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

2, 312 _
Kpome Toro, a2 + b2 = 400. UmeeM cucTteMy ypaBHEHHHI {a :;)b 4‘;8400’
a+b=28,

(a + b)2 = 400 + 2ab, nau 400 + 2ab = 784, oTkyna ab = 192.
3HA4YUT, Spspc = ;—ab = 96.

Omeaem: 96.

42. IMockoabky QP =4, QM = 2 u QM 1L PM, 10 /P = 30° = UQR =
= 60°, agauur, £Z0 = 60°. Tak rak QO = OR, To ZOQR = ZORQ = 60°, T. e.
AQOR — paBHOCTOpPOHHUH, Torga OR = 6.

Omeem: 6.

44. I cnocob.

B paBroGeaperHoM AABC AC = BC = 10, OM — pagnyc BIUCAHHOW OKPYXK-
HocTH, Torga OM 1 AB. IIposeagem Bricory MC, torga B AAMC cos LA =

AM

= —A—C— = 0,6, saaunr, AM = 10 0,6 = 6, rorna AB = 12. ITo Teopeme IITuda-
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ropa MC = \J10® -6® =8, Sy.pc = %AB - MC, a c npyro¥ CTOpoHbl, Spspc =

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

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

II cnocod.
ITycts K — TOYKa KacaHUs OKPYIKHOCTH U KacaTenbHoOit AC. 3amMeTHuM,
yro A AMC ~ ACKO (KakK npsaMoyroJbHble, UMeKlue 001U OCTPHIH

ZACM). N3 momobus nmeeM: ——=£{2, roe AM = 6, MC = 8. Kpome Toro,
MC KC
KC=10-AK =10 - AM = 4, 3gauur, KO = % = 3. Ho KO =0M, . e.
OM = 3.
Omeem: 3.

48. IIposenem BoicoTy KM Ha ocHOBaHue EF, Torja B paBHOOEAPEHHOM
AKEF (KE = KF), Boicota KM siBjisiercA U MeauaHou, T. e. EM = MF = 24.
SAEkF = % + 48 - KM = 24KM; ¢ gpyroi CTOPOHBI, Sppxr = %%c, rae a =
=EK,b=KF,c=EF, R=EO = 25, torna umeem: 24 - KM = EE—;{;‘_12

12x°

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

U3 AKME x? = h? + 242, roraa nosryaum 50k = h2 + 576, unu h? - 50h + 576 =0,

OTKy/Ja HaxonuM h, = 18, h, = 32. 8uauur, x% = 50 - 18 = 900, orxkyna x = 30,

win x2 = 32 - 50 = 1600, x = 40. CrenoBarensHo, EK = 30, unu EK = 40.
Omeem: 30, nunu 40.

59. I cnocoé.

IIpoBenem BricoTy Tpamenuu BE. Tak kak LA = 60°, to LABE = 30°.
Touka O — IEeHTP BIMCAHHOI OKPYXKHOCTH, 3HaUUT, AO — Ouccekrpuca
yraa A, T. e. ZOAK = 30°, torna AABE ~ AAOK kKakK npAMOyroJbHble, UMe-
IOIl[ie PaBHBIE OCTPbIE YIJIbI.

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

Ho AB + CD = BC + AD (110 cBOHCTBY OIIMCAHHOI'O YeThIPEXYTOJbHUKA),
nau 2AB = 2x + 2y = 40, AB = 20. CneznoBarenbHo, AB : BE = AO : AK, uinu

10 : OK = AO : x. U3 AAOK, roe ZOAK = 30° = OK = %AO, Torga AO =
=2-0K,T.e.10: 0K =2 OK : x2.
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10 2.0K 5 1
Ho ct 30°=—:>x—OK 3, Torga —— AU —— = —, OT-
& OK V3, rora OK OKY3' OK 3
Kyna OK = 53 .
II cnoco6.

MN =20, x + y =10, 2AB = 40, AB = 20 (cMm. I coco0).

s ABEA cos 30° = SL _ 20K _ ‘/_, orkyaa OK = 543 .

AB 20 2
Omeem: 5\/§ .

63. Ilo ycaoBuio MNRK — npaMoyroJpHad Tpanenua. 3aMeTHUM, 4YTO
4N + ZR = 180° (kak cyMMa OZHOCTOPOHHHUX yrJioB). Ho Touka O — 1eHTp
BIIUCaHHOH OKPYXXHOCTH, OR 1 ON — COOTBETCTBEHHO OHCCEKTPUCH! yriioB R
u N, torna ZORN + ZONR = 90°, 1. e. ARON — npAMOYTrOJIbHbIH, 3HAUUT

RN = V6% +8* = 10.
Bricora ARON paBHa painycy BOIMCAHHOH B TpallelNi0 OKPYKHOCTH, TOT-
7la BBICOTA Tpallelluy PaBHA JUaMeTpy 3Toi OKpykHocTH. ITycte OT — BhICO-

Ta AORN, Ttorna Sypon = %OR -ON = %RN OT,umu 6 -8 =10 OT, oTkry-

na OT = 4,8, suauur, RE = 2 - OT = 9,6, rne RE — BBICOTaA Tpameuu,
onyIlleHHas Ha OCHOBaHue MN.
Ho MN + KR = KM + RN (110 CBOMCTBY OMMCAHHOTO YETHIPEXYTrOJIbHHUKA),

suauut, KM + RN = RE + RN = 19,6, toraa Synrx = %(MN + KR) - RE =

- %(KM+RN)‘RE= 28,

Omeaem: 94,08.

67. IIposenem BoicoThl EF u QK Ha ocHoBanume MT. Tak xak EQ || MT, to
MTQE — tpanenus (paBHobeapenuasn). ITo ycaosuro M@ — 6uccexrpuca L M.

3ameTtum, 4To LQMT = /MQE = 30° (kaKk BHYTpEeHHHE HAKpeCT Jie-
JKalllue IpHU napajjejabHbelX npaMbelx MT u EQ n cexyuieit MQ). Torga
ZEMQ = ZMQE = 30°, 1. e. AMQE — paBHOOeApEHHLIH (110 IPpU3HAKY paB-
HOoOexpeHHOTO TpeyroabHuka). Ilycrs EQ = 2x, MT = 2y, ME = EQ = 2x.

W3 AMEF MF = %ME = x, EF = J4x? — x? =+/3x% = x/3.

N3 AMQK MQ =2 QK =2 - EF = 2x/3.

Samer = %MT ‘QK = % - 2y - x+/3 = xy\/3; ¢ Apyroit cToporHL,
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MQ-QT-MT
4-Q0

Samer = » MK Sppyer = T3x2y, 3HAYUT, xyf:%xzy,

OoTKygza x = 4.
CnenoBarenbHo, Syror = %(MT +QE) -EF =(x+y)- x\/g.

Ho MT = 2MF + FK = 2MF + EQ = 4x, unu 2y = 4x, y = 8, 3Ha4ur,
Swurer = (4 + 8) - 43 =483
Omeaem: 48\/5.

76. Tak kak EF | TR, to TRFE — tpanenus. ITo cBOH#CTBY ONMCAHHOIO
yerpipexyrodbHuKa TR+ EF = ET + FR, unu TR+ EF = 28. Ho TR - EF =
= 14. Ilycts TR = x, EF = y, rge x > 0. IMeeM cucteMy ypaBHeHUH

x+y=28, |2x=42, [x=21,
x-y=14; 2y=14; |y="1.
HUraxk, TR=21, EF = 1.
ITpoBegem BuicoThl AE u FB tpanenuu. Ilycts TA = 2, tornaAB=EF =1,
BR=21-(z+T7)=14 - 2.
U3 ATAE EA2=132-22; ua AFBR FB2=152—- (14 — 2)2. Tak kak EA =
=FB, 10 132 — 22 = 152 — (14 - 2)?, wum (14 — 2)? — 22 = 152 - 132, oTkyna
HaxoauM z = 5, torga EA2 =132 - 52, EA =12,

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

Omeem: 168.

83. ABCD — pom6 (mo ycaosumw). Ilyectes AB = x, torga P = 4AB =
= 4x = 80, orkyaa x = 20. Tak kak AC = 32, o AO = 16. U3 AAOE AO? =
= AE? + OE?2, unu AE? + OE?2 = 256. Tak xak AC L BD (1o cBoiicTBY pom6a),
To AAOB — npaMoyroabHbIH u, Tak kak OE 1 AB, 10 AO%2 = AB - AE, unu
162 =20 AE, otrkyna AE = 64/5.

2
3Hauur, (%J + OE? = 162, unu OE? = (16—%](16+%), unu OE2 =

E'E—, otrkyaa OE = 412 9,6.
5 5 5

Omeem: 9,6.

86. YroJs A npaBUJIBLHOTO HIECTUYTOJNbHUKA paBeH: ZA = 180°-(6—-2):6 =
= 120°; AO — 6uccexkrpuca ZA, 1. e. ZOAM = 60°, rae M — TOoYyKa KacaHud

¢ OKpY'KHOCTBI0. I3 AAOM OM = AO * sin 60° = 5\/5\—/2—:i =%.

Ho OM = %AB, Torga AB = 15.

Omeaem: 15.
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K TadbAmue 24
20. Ilycts EA = 2x, AF = 5x, Ttorga EF = 7x. Ilo npaBuy TpeyrojibHUKa
ﬁ+ﬁ=ﬁ, unmu KE+T7x=n.
Ananoruuno KA+AF=KF, uau m+bx=n; KE+EA=KA, unu

ﬁ+2§:ﬁ, OTKyJIa KE =m -2x. Tak Kak I?E‘+7a-c=ﬁ, TO ﬁ—2§+7}=ﬁ,

wrn 5% =7, omyRa %=-<m+1n, snawr, RE=F¢—2-(—%E{+%}{) -

Omeem: KE—ZE—EE
5 5

23. ITockoabky M — cepenuna AC, To AM = MC; ananoruuydo BN = ND.

MN = MC+CN - %A—C+(C—'ﬁ+5ﬁ) - %(A__D+1TC)+6_13+%31§ -

= %E+;DC+CD+~(DC+CB) = %AD+%DC+CD+2DC+ ~CB =

= %Zw + ;CB+(DC+CD) = %AD + ;CB E(TD@E), 4TO U TpeGoBaoch

AOKa3aThb.

30. Ilo ycaosuio MNKE — npsMoyrojbHas Tpamnenud, rae MK = 2V/2 ,
ZMKN = 45°u Z/MKE = 90°,

IIposenem BeicoTy KF K ocHoBanuio ME. 3ameruM, uto LZMKN = /KME =
= 45°, KaK BHYTPEeHHHE HaKpecCTJiexKallie yribl Ipy HapajjejbHBIX IPHA-
MbBIX NK 1 ME n cexrymeit MK. Ho torga LE = 45°, 7. e. AMKE — paBHoO-
b6enpenunlit, 1 MK = KE. Kpome Toro, NM = KF (rkak BBICOTHI TpalleiuN) U

NM || KF, suaunr, |[KE-KM +KN| = |KE+MK+KN| = |KE+MN| =
= |KE+FK || FE|.
Ys AMKE, rie ZMKE = 90°, MK = KE = 22 , ME2 = (2/2)" +(2V2)" = 16,

oTkyana ME = 4. Torpa FE = 2, 3auaunr, |FE‘| = 2.
Omeem: 2.
35. U3 touku C nposegem CF | AB u coeanuum touku B u F. U3 Toukn

C nposenem CE | BF, torga AF = FE = BC = 5 (no noctpoenut) u ED =
— AD - (AF + FE) -
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JleACTBUTENBHO, 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. 3uauur, la|l=| ED| = 3.

Omeaem: 3.

K TabAuue 25

11. IIposegem BricoTy CE Tpaneuuu ABCD, rune AB = CD, AC = 16, Torga
MN = —;—(AD + BC).

IIycte DE = x, BC = y, Torga MN = %(2x + 2y) = x + y.

Tax kak ZCAD = 60°, To ZACE = 30° => AE = —;—AC=8. HoAE =x+y,

3HAYHUT, X + Yy =8 u MN =AE =8.
Omeem: 8.

16. IIposengem BricoTy FT Tpanenuu CEFK, rpe CE = FK, MN = 4,
Scerx = 8. Scerx = %(CK + EF) - FT = 8, uiu MN - FT = 8, rge MN =

= %(CK + EF) = 4, guauur, 4FT =8, FT = 2.
IIycts EF = x, CK = y, rorna TK = %(y -x),CT=CK-TK =

1 1
~y-SW-0= &+ =MN=4.

N3 ACFT tg o = EZ:E:O,&
CT 4

Omeem: 0,5.

20. ITockonbKy O — LIEHTP BOHUCAHHOU OKPYXKHOCTH, TO MO u NO — Guc-
ceKkTpucel yriaoB KNM u LMN, rorga
ZOMN + ZONM = %(AKNM + ZLMN) = % - 180° = 90°, 1. e.
ZMON = 90°, rorna MN = J36+64 =100 = 10. BameTum, uTo BEIcOTa OA
AOMN saBinseTcA OJHOBPEMEHHO M PaJiUyCOM BIIHCAHHON OKPY>KHOCTH.
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Torzaa Sayon = %OA *MN = %OM - ON, otkyna OA = 4,8 (OA — BBICOTA

AOMN, onymennaa Ha MN). 3uauur, KL = 2 - OA = 9,6, Taxk kak KL =
= 2r — puaMeTp BIMCAHHON OKpY)XHOCTU. Il0 CBOMCTBY ONMCAHHOI'O YeTHI-
pexyroabauka KN + LM = KL + MN =10 + 9,6 = 19,6, Toraa

EF = %(KN + LM) =9,8.
Omeem: 9,8.
23. Ilycts BC = x, CD = 2x, AD = y. Tak kak EF — cpefHadA JUHUA Tpa-

nenusa ABCD, To X+y

=20, uau x + y = 40. U3 AADC, rae LADC = 90°,

nmeem: AC = J4x® +°.
Ilposeaem BricoTy BM, Torna us ADMB DB = VBM 2+ DM?, rne BM =
= CD = 2x; DM = x, Torna DB = vJ4x? + x2 = J5x2 = x/5.

Tak kak AC | BD, 10 Spgcp = %AC + BD (cm. Ne 478 «I'eomerpusa 7—9»

J.C. Amanacan n ap.). Sppcp = %\/4x2 +y? .x5. C APYro# CTOpPOHEI, S4pch

= —;—(x + y) * 2x, TOrAa HMOJY4YUM %\(4x2+y2 -xf:%(x + y) * 2x, uam

J5(4x® +y%) = 2(x + y), x # 0.

Ho x + y = 40, Toraa +/5(4x® +y*) = 80, uam 4x2 + y2 = 1280.
" . |4x®+y®=1280, |4x®+(40-x)?=1280,
MeeM CHCTEeMY YpaBHEHUMH

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

Yupomas nepsoe ypaBHeHHe CHCTeMbl, noayuyum x2 — 16x + 64 = 0, unu
(x — 8)2 =0, orkyaa x = 8. 3uauur, BC = x = 8.
Omeem: 8.

26. IIpenBapuTeJbHO JOKAXKEM, UTO «€CJIA B TPaNellU:d CyMMa YIJVIOB IpHU
ocHOBaHHU paBHA 90°, TO 0OTPe30K, COEAUHAOIINN CepeIUHbl OCHOBAHUH,
PaBeH UX MOJIYPa3HOCTH ».

IIycth Toukn K u F — cepenunust ocHoBaHuit AD u BC. Ilyers AD = 2x n
BC = 2y. Ilposenem KE | AB u KL | CD. 3amerum, uto L/ KEF = /A ="70°n
ZKLF = /D = 20°, torna ZEKL = 90°, 1. e. AEKL — npsAsMOYroJbHBIH N

KF — meanana AEKL u, 3Haunt, KE = KF = FL = %EL = %(AD — B(C), uro

1 TpebOoBaJIOCHh HJOKA3ATh.
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CrnenoBaTenbHO, -;—(Zx ~-2y)=2,umux-y=2.

Kpome Toro, MN = %(AD +BC)=4, unu x + y = 4.

. |x+y=4,
Pemas cucteMy ypaBHeHHH x-y=2 cOOCOO0OM CJIOKEeHUA, HaXOLUM
2x=6,2y=2,T1.e. AD =6, BC = 2.
Omeem: BC = 2, AD = 6.
IX KAacc
K tabAuue 1

6. a) Tak kak BekTopet FN u FO conanpasieHsl, To k > 0, 3Haqur,

B JF

~2.
}FO‘ IFNI LN

6) AnaJioruyHo umeem: k>0, k= 1MO| :1.
l MEl ME 2

B) BekTops! ON u NF NIPOTHUBOIIOJIOKHO HalpaBJeHbl, 3HAYUT, kB < 0,
S 1
ON| 5N

Torga R=—1——=— -_-_l.
\NF{ NF 2

7M|
Nk<O0,FM=NE, k=—"—F=-"+=-1.
NE| NE
11)k<O,MN=EF,k=—MN| MN:—I.
[EF|  EF
L1 FA PN

e)k<0,FA=AO0= —-FO= —FN; k=- =—=,
2 4 ’NF‘ FN 4
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1 5. AN gV
%) k>0, FA= —FN,AN=3FA=2FN, k=l_1=-4 -3,
4 4 [Fa| 1py
4
FN
a)k<0,NA=FN—FA=FN—1FN=§FN,k:—__lz- FN __ 4
4 4 NA’ §FN 3

4
u) Taxk kak ctopoHbl NE u EF napajienorpaMMa He napaJJjieJbHEI, TO

BEKTOPbI NE u EF me KOJIJIMHEApPHHI, T. €. YHUCJIO k He CyLIecTBYeT.
K) AHAJIOTMYHO M) YHUCJIO k He CcylecTByeT.
1 4
Omeem.: a) 2; 6) %; B) —%; r)-1; n) -1;e) _Z; %K) 3; 3) _E; H), K) YHUCJIO

k He cyleCTBYET.

K Tabamue 2
14. IIycty D — cepeauHa oTpeska AB, Torza

Xp= —;—(xA+xB)= —;-(1+ N=4,yp= —;—(2+ 10) = 6.
3uauur, D(4; 6). Ho rouka C — cepeamusa orpe3ka AD, Torga
Xo= %(1 +4)=2,5; yc = %(2 + 6) =4, 1. e. C(2,5; 4).

Omeem: (2,5; 4).

16. ITo ycosuwo EK = KF. Ho EK = \J(x-2)? +(0-2)® = \/(x - 2)? +4;

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

Buaunt, \(x-2)* +4 =/(6—x)* +100, mru (x — 2)2 + 4 = (6 — x)? + 100,
OTKyZa HaxoxuM x = 16.

18. KoopauHaTHI BepmInH napaJjieiaorpamma OACB: O(0; 0), A(6; 0),
C(x; y), B(3; 2).
Tak Kak MPOTHBONOJIOXKHbIE CTOPOHEI IapajjieJlorpaMMa PaBHBI U mapaJi-

neabHBI, To OB = AC.
OB{3-0;2-0}= AC{x - 6;y— 0}; OB{3; 2} = AC {x - 6; y}.
Tak rakx ’oTs’:?fc‘, To3=x-6;2=y, T.e.x=9;y=2.

3Ha4YNT, KOOpAUHATHI TOYKK C(9; 2).
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Toraa AC = \(9-6)% +(2-0)2 =/13; OC = V9 + 2% = /85.

Omeem: AC = J13; OC = \/85; C(9; 2).
20. Koopaunate! Bepmuu Tpaneuuu OABC: O(0; 0), A(2; 4), B(x; y),

C(12; 0). Tak xax AB | Ox, To AB {5; 0}. C apyroii cropousi, AB {x — 2; y — 4},
rorga uMeeM: x —2=5;y—4=0, 1.e. x = 7; y = 4. 3HauuT, Touka B uMeer

KoopauHaTsl (7; 4). CiaenoBarensno, CB = \/(7—12)2 +(4-0) =/41; OB =

= V7% +4% = /65.

Omeem: BC = \/H, OB = \/%

K radbAuue 3

5. BeegeM npAMOYroJbHYIO CUCTEMY KOOPAUHAT TaK, 4ToObI AC coBmasio
¢ ocsio Ox, BD — ¢ ocvio Oy, a Touka D — ¢ HayasoM koopauHat. Haitnem
KOOPAWHATHI TOUKU E — cepeguHsl oTpedka BC:

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

Taxk xaxk ZABD = 45°u ZADB = 90°, o ZBAD = 90° —45°=45°, 1. e. AD =
=BD =12, T.e. A(-12; 0).

Teueps BaxoguMm AE: AE = \/(8 +12)% +(6- 0)? =

= J400 + 36 = /436 =2109.

9. BeeseM NpAMOYroJIbHYIO CHCTEeMY KOOPAUHAT TaK, YTOGLI OCHOBaHUE
KP cosnaio ¢ ocsio Ox, a ock Oy poiLa yepe3 BepInHy D neprneH uKyasap-
Ho KP. Ilyetb O — Hauano xoopaunat. B AKOD, ruoe LK = 45°, KD = 4\/:5,
£ZKOD = 90°, naxonum: KD? = KO? + OD?. Tak kak ZKDO = 90° — 45° = 45°,

D
to DO = KO, t.e. 2+ KO?=KD?, orkyna KO = DO = KD _ 4.

J2

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

1
ITo ycnoBuio E — cepenuna DP, Torga xp = é(xD + xp) = 5(0 +95)=2,5;

Yg = %(4 +0)=2,r1.e. E(2,5; 2).

CrnenoBaTenbHo, KE = \/(2,5+4)2 +(2-0)? = J42,25+4 =./46,25 =

= f185/4=4185/2.
Omeem: V185 /2.



Pa3aen lll. Pewenns HekoTopbix 3aaa4 e» 201

K Tabamue 4
13. VYpaBHeHUe OKPYXHOCTH ¢ LieHTpoM B Touke O(0; yo) umMeeT BUA
(x — x0)2 + (y — Yo)? = r?. Tak xak Touku M(-3; 0) u N(0; 9) mpuHajgmexkar
OKpY»KHOCTH, TO uMeeM: 9 + (0 — yo)2 =72, mmu 9 + y2 = r2u (0 - 0)%2 +
+ (9 — yo)? = r2, unu (9 — yy)? = r2. CpaBHUBAA JIeBbIe YaCTH NOJYYEHHBIX Pa-
BeHCTB, momyunM 9 + y2 = (9 — yo)2, mmm 9 + y2 = 81 — 18y, + y2, 18y, = 72,

Yo = 4, Torna r2 = 9 + 42 = 25, 3HauuT, ypaBHEHNE OKPYKHOCTU MMeeT BUJ
x2+ (y —4)2 = 25.
Omeem: x2 + (y — 4)% = 25.

14. IleHTp OKPYKHOCTHU PacIojiodKeH Ha ocu Ox, 3HauuT O¢(xo; 0), TOraa
(x — x0)% + y? = r2. MN — nuaMeTp OKPYKHOCTH, Torga O, — cepeagura MN,

T. €. Xo = %(xM+ xXN) = é(—2 +4)=1.

Umeem: (x — 1)2 + y2 = r2,

Touku M(—2; 3) u N(4; —3) npuHaAJIeKaT OKPYKHOCTH, TOTAA NOJYyUYUM:
(-2-1)2+32=r2, unu r? = 18.

3HauYHUT, ypaBHEeHUE OKPYKHOCTH 3anmumercd B Buge (x — 1)2 + y2 = 18,

Omeem: (x — 1)%2 + y% = 18.

K TabAunue 5

3. IIpamas 2x + y + 4 = 0 nepecexkaeT ocu KOOpANHAT B Toukax M u N.
Tax xKak Touka M npunamie;xut ocu Ox, oy = 0, rorga 2x + 0 + 4 = 0;

x=-2,T.e. M(—2; 0). Anasornyso, x =0, rorga2-0+y+4=0,y =4,
T. e. N(0; —4).

B AMON £ZMON = 90°, MO =2 u NO = 4, rorga Sypon = %MO -ON =4,
Omeem: 4.
8. Haiizem KoOpAHHATHI TOUKU M — cepeAUHBI 0Tpe3Kka AB:

Xpr = é(xA + xpg) = %(8 +(-8)=0,yy= —;—(12 +0)=6.

3uauut, M(0; 6).
VYpasHenue meauans! (mpamoit) CM umeer sug ax + by + ¢ = 0. Tak Kak

Touku C u M npuHagaexat npamoir CM, To UX KOOPAUHATHI yI0BJIETBOPH-
IOT ypaBHeHUIO npaAmoi: a - (-2)+ b (-8) +c¢c =0, umn 2a -8 +c=0u

a-0+b-6+c=0,ummn6b+c=0, orkygab = —%c,'roraa

—2a—8-[—lc) +c=0,'r.e.a=zc.
6 6

IlogcraBnas 3HaueHusa a u b B ypaBHEHHUE IPAMOM, IIOTYyUNM:

7 1 7 1
—C X+ —— . + =O’ ;tO, - X —— +1=0, . €
6C X [ GCJ y c rme ¢ HJIA 6x 6y T. €
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7x —y + 6 = 0 — ypaBueHue meguausl CM.
Omegem: 1x —y + 6 =0.

10. BBegeM MpAMOYTOJbHYIO CHCTEMY KOOPAMHAT TakK, 4YTo6bl och Ox
npomna yeped AC, a quaroHanis BD okasanachk Ha ocu Oy, rge O — Hauajo
KOOpAMHAT (TOYKa nepeceueHus auarosaneint AC u BD).

3anuieM KOOpAWHATH Bepmiuu pomba: A(—-10; 0), B(0; 4), C(10; 0),
D(0; —4).

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

a-(-10)+b-0+c=0, -10a+c¢=0, a=0,1c,
a-0+b-4+c=0; 4b+c=0; b=-0,25c.
IloacTaBisis 3HaYeHusA a ¥ b B ypaBHeHMe NPAMOMA, UMeeM:

0,1c:-x+(-0,25¢)y +¢c=0;c#0, unu 0,1x — 0,25y + 1 = 0, unn, ymHo-
KHUB 00€ YacTH MoJyYeHHOro ypaBHeHusa Ha 20, noayuum 2x — 5y + 20 = 0.

1
b=-—c,

IIJIH HpﬂMOﬁBC HMeeM: a~0+b'4+C=0’ 4b+c:0, 4
a-10+b-0+¢=0; |10a+c=0; a—_.l_c
10

1 1
3HauuT, ypaBHeHue BC npumer Bug ——cx—-—cy + ¢ =0, c # 0, unn

10
2x + 5y —20=0.

Ananorununo ana npsambeix DC u AD nojiyduM COOTBETCTBEHHO (PEIINTH
camocToATenbHOo): 2x — Sy — 20 =0 u 2x + 5y + 20 = 0.

Samevarnue. OrHOCUTEeNbHO oceil Ox m Oy poMO MOXKeT UMETh U Apyroe
pacmoJjioXKeHue, 4YTO paBHOCHJIbHO 3aMeHe ocu Ox Ha Oy u, HaobopoTt. Torga
IIpUJeTCa 3aMEeHUTh X Ha i U J Ha X.

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

K TabAuue 6

1 .
10. IlpegBapuTenbHO HOKaMKeM, 4TO S pep = —2—AC *BD - sin a, rae a =

= LAOB. Ilockonbsry ABCD — mapaJsienorpamm, to AO = OC n BO = OD

(I'IO CBOﬁCTBY), TOTOa SABCD = 2SAAOB + 2SABOC =2- (%AOBOSIH(X +

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

=BOsin0L'(AO+OC)=BO'AC'sina=%AC'BDsina,q.'r.,u.
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CnenmoBareiibHO, S pcp = — * 16 - 20 - sin 60° = 160 - 12_—3—= 80+/3.

DO | =

Omeem: 80\/—3: .

14. Tak kak MNKL — napaneyorpaMm (o ycjaoBuio) u LM = LK = 60°
(mo cBoiicTBy), To AKEF — paBHocToponHuii. Kpome Ttoro, NK = KL =24 n

KE = %NK =12,

3HAYUT, Sppkr = %EK-KF'sin 60° = % $12-12- g = 364/3.

Omeem: 36x/§ .

17. Tak kak ABCD — napaJujieJjorpaMM, TO AuarotHaib BD genuT ero Ha
IBa paBHBEIX TpeyroasEuKa (AABD = ABDC — no IIl npussaky). A paBHbIe
MHOTOYTOJIBHUKM UMEIOT PaBHbIE IUIONIaAH (110 CBOMCTBY MHOTOYTIOJNbHHUKA).
3HaunT, Sppep = 2SasBp =2 %AD -BD - sin ZADB=AD ‘5" % =4AD.

N3 AABD 1o TeopemMe KOCHHYCOB MeeM
AB2 =AD?+ BD? —2AD - BD * cos ZADB, niu
41=AD?2+25-2-AD-5-cos ZADB.

cos ZADB = \1-sin’ 24DB = [1-28_ |9 _3
25 V25 5

rae cos ZADB > 0 (LADB — ocTphlii).
CnenoBatenpbHo, 41 = AD2 + 25 -10-AD - -2—, nmAD?2-6-AD - 16 =0,

oTkyzna HaxoguM AD = 8 unu AD = —2 (ue umeer cmbicaa). Urak, AD = 8,
Torga Sapep = 8+ 4 = 32.
Omeaem: 32.
K Tabanue 7

12. BAMKT KM = KT = y (no ycaosuw), LKMT = ZKTM = 30° (kak
yIJbl IPY OCHOBAaHMHU paBHOOEAPEHHOr0o TPeyroJbHHKA), Toraa LK = 180° —
- (30° + 30°) = 120°.

MT KM V2 oy
sinZ/ZMKT sin/MTK’ sin120° sin30°
Ho sin 120° = sin (180° — 60°) = sin 60° = @ H sin 30° = -;—, Torga
J2sin30° _ V2 6

sin120° 3 3°
Tax kax ME — 6uccekrpuca, To ZKME = ZEMT = 15°.

IIo TeopeMe CHHYCOB UMeeM:
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BAKME — % - Y __ 1ne /KEM =180° - (120° + 15°) = 45°,
sin120° sin/KEM

y-sin120° _ V6-V3-V2 6

sin45° 3-2 3-2

J6

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

3amevanue. Ecnu npoBectu BbicoTy KN Ha ctopony M T, to KM = y MOX-

TOorjA X = =1.

. 2
HO HAaWTU U3 COOTHOIIEHUA Y = —2— : cos 30°, rme KN — meaunana AMKT.

76

Omeem: x=1;y = 3

16. IIpoBeaem BeicoTy BE K ocHoBauuio AD. 3amerum, uro £LBAD = 60°
(cooTBeTCTBEHHEBIE YIJIBI IPH NMapaieabHbIX IpAMBIX AB u CD paBHBEI).

Sapcp=AB-AD-sin 60°=8-12 - —‘/2§=48\/§.

C npyroii cTopoHbl, Supgcp =AD-BE =12 -BE = 4843, oTkyaa BE = 44/3.

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

— AE = 8. U3 ABED, rae BD = y, umeeM:
y2=BE2+ ED?, y = /(4+/3)? +8% =112 =44/7.
ITo cBoiicTBY mapamnenorpamma AC2 + BD? = 2(AD? + DC?), unu x2 + y? =

=2-(122+ 82), x2=416 - 112, x = V304 =4+19.
3amevwaHnue. 3afauy MOYKHO PEIIUTh APYTUMH cocoDaMH.

Omeem: x = 4\/I§, y= 4ﬁ.

K Tabanue 8

abce
4. RO = x — paauyc OIMUCAHHO! OKPYXKHOCTH. Spppr = e roea, b, c —
x

10-5-7 175 .
=———; C APYroil CTOPOHBI, IO (op-

CTOPOHBI TPEYTOJNbHUKA. Spppr = 1 7
X x

myse I'epona Spppr = \/p(p—a)(p—b)(p—c), rge p = %(10 +5+7)=11,

Sarer = V11-1.6-4 =266, snauur, 1—7—5=2\/@, OTKyZa X = A7
2x 4./66

Omeem: ﬂ
" 466"



Pazaen lI. Pewenus Hekotopbix 3aaa4 e» 205

12. YVkasanue. IlpuMeHUTH TEOPEMY KOCUHYCOB.

x?+y?—xy=1764,
Hlanee peIIUTEL CUCTEMY YPABHEHUWH < X 3

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

14. YVkasanue. [IBa)XAbl NPUMEHHUTh T€OPEeMY KOCHHYCOB s AABC u
AABD pnsa yraa A.
Omeem: x = 13.

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

E=K—A-4—, ) 805 50-y =§Q; 50-y =§. W3 AMFE no teopeme IIudaropa
FT ME x 60 x 6
FE? =602 - y2, a us AKFE FE2? = 502 — (50 — y)2.

CpaBHHEBaA IoJIydeHHEIe paBeHCTBa, uMeeM 602 — y2 = 502 — (50 — y)?,

oTKkyZa HaxoguMm y = 36. Ilockoabky 50-y =-2— uy =36, ro 14 =%, OTKYyZa
x
x= 84 _ 16,8.
5

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

19. Iycrs MK = a, NP = b. is AMPR MP = 40% - 24% = 32.
ITyere ZPMR = o. 3ameruM, uto AMKN ~ ANPR (LK = £ZP = 90° u

ZLKNM = ZPNR Kak BepTHKAJBLHBIE), TOT/Ia COS O = %(2-)=§ U3 AMNR no

TeopeMe KOCUHYCOB y2 = x2 + 402 -2 - x-40- %, umm y2 = x2 — 64x + 1600.
Ilycrs ZLKMN = ZNRP = 3, Torga cos B = gz%, OTKyZa a = 24_x
x oy Yy

2 2
U3 AMKN a? = x2 — 49, 3Hauwr, (&J =x2-49, uimn 5762x =x%-49.

y y

Ioacrasasas sHadyernue y2, umeeM (x2 — 64x + 1600)(x2 — 49) = 576x2.

Yupouasa nolyuyeHHOe ypaBHEeHNE, IOJydYNM

x%—64x3 + 975x2 + 3136x — 78 400 = 0.

MOXKHO MPOBEPHUTD, YTO X = 25 — KOPEeHb ypaBHeHUsd, Torga x3(x — 25) —
— 39x2(x — 25) + 3136(x — 25) = 0, usm (x — 25)(x3 — 39x2 + 3136) = 0, oT1-
Kyza x; = 25, Torga y2 = 252 - 64 - 25 + 1600, y2 = 252, y = 25.

Hrak, x = 25, y = 25 ogHO M3 peieHu 3agaun. OcTaeTcs pelINThL ypaB-
Henue x3 — 839x2 + 3136 = 0. MoxHO y6eqUTBLCSA, UTO OHO HEe MMeeT IeJIbIX

2
KOpHeii, 3anumem ero B suje x2(39 — x) = 3136, unu 39 — x = (@) .
x
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I'padhuueckoe pelileHHe MOKA3bIBAET, YTO HNOJYUEHHOE YpPaBHEHUE MMeEET
ellle TPY KOPHA, U3 KOTOPBIX OJWH OTPHUIIATENbHbIN, UTO He YyAOBJIETBOPAET
YCJIOBHIO 3aJa4yM, Tak Kak x > 0.

JIBa 1pyrux KOpHS MOKHO BRIUHCJIHUTL IPUOJIUIKEHHO: X = 10,5, x5~ 36,7,

TOrZa yg =10,5% - 64 - 10,5 + 1600, oTkyza HaXoaUM Y, ~ 32,2.

AHaJOTrH4YHO y§ =36,72-64- 36,7+ 1600, y; ~ 24,5. Kak Bugum, 3agaua

OKasaJjlach JOBOJbHO CJIOKHOM.
Omeem: x1 = 25, y; = 25; x5~ 10,5, y, = 32,2; x3~ 36,7, y3 = 24,5.

22. U3 AABC (£C = 90°) x2 — y2 = 324. Ilycts CK = a, KB = b, Torza
a +b=18. Tak kak MK (a 3mauut, u AK) — 6uccexrpuca LCMB, To

2._ 10—5, OTKy,lIaG,:gb Tak xak a + b =18, To gb+b—-18 %g—b—IS

b 14 7
OTKYyHa b——2—1 TOrga a = E g_l__ﬁ
Yy 5’ 79 P
y a 15
ITycte ZCAK = ZKAB = a.. U3 AABC cos2a ==, au3 AACK tg(x:—:z—.
X Yy Y
1-tg® - [;5}
H3BecTHO, uTO COS 20 = —_gz_cx’ CJIeI0BATEIbHO, ___y:,y_,
1+tg“a [15)
1+
2y
44°-225 y ay?-225) 4
WIn —————— 158074 _y_z__ =<,
4y* +225 x’ 4y° +225 x
ay?-225) 47
Ho x2 — y? = 324, x2 = y? + 324, Toraa noayuum > S .
4y“ +225 y°+324
Iycrs y2=t, rae t > 0, Toraa ypasHeHUe IPUMET BUJ 4-225 2— t
yereyrmh et =5, TorAa yp P 4t+225) t+324°

uan (4t — 225)%(t + 324) = t(4t + 225)2. [Tocne npeoOpa3oBaHUA MMOTYUUM
ypaBHeHue 158412 — 583 200t + 16 402 500 = 0, uau 44¢2 - 16 200t +

+ 455 625 = 0, oTKy/1a HAXOAUM ¢, = 1350, t, = 1350.
4 44
1) Ecin t=¥’ To y’ = 13450, y= 152\/6, rorga x2 = y? + 324 = —2646,

21J6

x=————. O6a 3HaUeHUA MOAXOLAT, TaK KaK Yy < X (110 CMBICJTY 3a7ja4Hn).
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2) Ecan t—@ To Uy -!‘ﬁg Fedl il 15\/_ Torna
TR TR 2 11 22
x? = 62725 +324 = 15 4?106, OTKYyZa x—? ﬁ 512\/2—, rfe ycjaoBue y < x

TaK>Xe BbINIOJIHAETCA.

216 156 . 5166 1566

Omeem: 1) x g y 3 ; 2) x o9 Y 22

24. TIo cBoiicTBy napaJjesnorpamma 2 * (AD? + AB?) = AC? + BD?, rae
AD = x, AB =y, AD = BD = x, toraa 2(x2 + y?) = AC? + x2, otkyzma x2 +
+ 2y% = AC2.

ITo yenosuio AC — BD = 2, unu AC = x + 2, Torga x2 + 2y? = (x + 2)?, or-
kyzaa y2 = 2x + 2. Kpome toro, x — y = 11. CiexoBaTesibHO, IOJYYUM CHCTE-

yP=2x+2, [(x-11)>=2x+2,
x-y=11; |y=x-11.

MY YPaBHEHMWI: {

13 nepBoro ypaBHeHUA cUCTeMEI uMeeM x2 — 22x + 121 — 2x — 2 =0, uau
x2-24x+119=0, otkyma x; = 17, xo =7, Torma y; = 6, yo = 7—- 11 = -4
(1e umeer cmbicia). Ilockoasky x —y =11, T.e. x >y, TOo x = 17, y = 6.

Omeem: x =17, y = 6.

K Tabanue 9

8. cos £C = % Haiigem KoopAMHaATH BEKTOPOB CA n C—-B';
|CAHCB|
CA{-4-4;8-0)={-8;8)}, CB{2 — 4; 14— 0} = {-2; 14}, Toraa
‘EJZ|=\/(—8)2 +82 =82, |CB|=/(-2)* +142 = /200 =10v2. CA-CB -
=—-8:(-2)+8-14=-16+112 = 96.

96 12

8J2-10v2 210

CiaepoBaTesbHO, cos ZC =

= 0,6.

Omeem: 0,6.

16. rB-R=|ﬁl-‘Xé|-cosa, rape a = LZCAB. Ilo ycaosuio A(2; 4),
B(2; 8), C(6; 4), Torna AB{2—-2;8-4}={0;4}, AC ={6-2;4-4)={4;0}.
“:szx; ’A_C|=\/m=4. AB-AC =0-4+4:-0=0,cos 0=

= —9— =0, T.e. LZCAB = 90°,
4-4

Omeem: 90°.
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20. HaiizeM KOOpAMHATHI BEKTOPOB MN u LT: MN{6 - 1; 2 - 5} =
{5; -8}, LT {3 —4,5; 3 - 5,5} = {~1,5; -2,5}. Torma MN-LT =5+ (-1,5) +
+(-3)-(-2,5)= 7,5+ 7,5 = 0. CregoBarensro, MN 1L LT, t.e. ZLON = 90°.

Omeem: 90°.

K TadAanue 10
5. ITo yeanosuio C = Sn\/g. Ho C = 2nR, Torga 2nR = 8n\/§, R=4\/§.

Tax kak UAmB = 120°, To ZAOB = 120°, rne AO = OB = R = 4/3.

N3 nenrpa O OKpy»XHOCTH onycTUM neprneHAukyasap OC Ha xopay AB.
OC — meauana paBHobOeapenHoro AAOB, rae ZOAB = ZOBA = 30°.

5

U3 AAOC AC = AO - cos 30° = 44/3 - —2——6 Buauur, AB = 2 - AC = 12.

Omeem: 12.

9. Tak xak UTmM = 120°, to ZTOM = 120°. B paBaobenpeanom ATOM
(TO=MO = R); ZOTM = Z/OMT = 30°.

IIposenem BricoTy OK, Torna ud AOTK, rne TK = 5, OT = 5 =E,
cos 30° \/§
nR n-10 20 20nJ—
cJjlefoBaTEJLHO, [ = o= 120 = —
180  180-43 33 9
20n\/§
Omeem: .
9
15. I cnocoéb.

UAM = UBN — Kak Ayru OKpPY»KHOCTH, 3aKJIOUEHHble MeXXAy Iapal-
JenbHBIMU Xopaamu AB u MN (AB | MN — no ycJioBuUIo).

Ho torma AM = BN, 1. e. ABNM — paBHOOeZpeHHas Tpaleluu.

IIposenem nuarounann AN. Tak kak MN = 16, AB =12, To

MK = 3(16— 12) =2

N3 AMAMK AM = V22+14% =10J2. KN = MN - MK = 14.
U3 AAKN, rone AK = KN = 14, AN = 144/2.

abe .
HN3BecTHO, UTO S, = E’ rge a, b, c — cTopoHsl, R — paguyc onMucaHHOU

1 10v/2-16-142

okpyxHOocTu. Ho S uyn = 5 -16-14 = 1R , orkyna R = 10.

Torma C = 2rnR = 20m.
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II cnoco6.

Coegunum Touku B u N ¢ neuTpom okpykHocTH, Torga OB = ON = R.
ITIpoBenem nuamerp EF, nepneHAUKYAAPHbIA faHHbIM XopaaMm. Ilyers L u T
COOTBETCTBEHHO TOUKM nepeceuenus xopa AB u MN c puamerpoMm EF, Torga

LT =AK =14, LB = %AB=6I/ITN= %MN=8. IIyers OT = x, Torma

2 2= p2
OL = 14 - x. Us AOLB u AOTN umeen: {0, * 4=V =R,
8 +x“=R".

CpaBHUBAsA JieBble YACTH CUCTEeMbI, moayuum: 36 + 196 — 28x + x2 =
=64 + x2, 28x = 168, oTkyna x = 6. 3gauut, RZ2=64+36 =100, R=10u
C = 2nR = 20m.

111 cnocoé.

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

TN?=ET-TF, {y(14+ x) = 64,
BI?=EL-LF; |x(14+y)=36.

Boruuraa us I ypaBHeHud I, nonyuum 14(y —x) =28, y—x=2,y=x + 2.
IlogcTaBUM 3HAUEeHHE Y B OAHO U3 YpaBHEeHMH cucteMsl (x + 2)(14 + x) = 64,
win x2 + 16x ~ 36 = 0, oTkyzaa x; = 2, x5 = — 18 (4e umeeM cmuicaa). Ecau
x=2,toy=4,torna EF =2R=x+y+ LT = 20, orkyaa R = 10, 3uauur,
C = 2nR = 20n.

Omeem: 20m.

22. I cnoco6.

IIo ycomoButo AM = BM = 14, r. e. AAM B — paBHoOeapeHH&IH. IIpoBeaem
BeicoTy ME, torna ME — meguana AMAB; AE = BE = 4.

1

Suanp = 5 AB - ME = % -8+ ME = AME. s AAME ME? = AM? — AE2,

ME = \J14% - 42 =65, Syup = 24+5.

C npyroit cTOPoHBI, Spspp = %%c’ roe a, b, c — cropoasl AAMB, R — pa-

JANYC OITMCAHHOM OKPYYKHOCTH.

14-14-8 49
3Hauur, —:24\/3, OoTKyza R=——, Torma
4R Y eNE
49 9875

C=2nrR=2n- —2 = )
35 15

II cnoco6.
CoenuuuMm TOukKy A ¢ nieHTpoM O oKpysKHOCTH. ME = 65 (cMm. I cmocob),

AO = MO = R. ia AAOE AO? — OE? = AE?, unu R? —(6+/5 - R)? =16, oTkyza

49
HaxoIuM R=——, uT. A. (cM. I cnocob).
3v5 ( )
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K TabAnue 11

8. IIpoBenem Bricoty NK. Ilycts EK = x. Tak kak LE = 45°, To ZENK =
=45° 1.e. NK = EK = x. Ilycts MN =y, torga EF = 2x + y = 24. Ilo ycJo-
Buio EN = FM, Torja 1o cBOCTBY ONIMCAHHOrO YEeTHIPEXYTOJbHUKA, HMEEM:
2EN = EF + NM = 2x + 2y, wi EN = x + y. Us AENK EN2 = EK? + NK?2,

wa (x + y)? = 2x2, x + y = x/2. Tak kax 2x + y = 24, To y = 24 — 2x, 3Ha-

quT, x + 24 — 2x = xv2, x(\/§+1)=24, OTKyJa X = 24 =24(\/§—1).
J2+1

Ho x = 2r, Torpa r = 12(\/5 -1).

CrnenoBaTensHoO, S,, = nr? = 1447(3-2V2).

Omeem: 144r(3 - 24/2).

10. IIpoBenem nuamerp okpyskHoctu AB | MN un AB 1 TK, npoxona-
mui yepesd HeHTP O okpyxkHOCTH. Ilo yenoBuio TM = KN, Srynk = 125 n
EF = 8 — paccrogHue MeXXJy TOUKaMU KacaHUA ee GOKOBBIX CTOPOH.

Ilycte EM = MA=m, TE =TB = b, EO = r — paguyc BIUCAaHHO! OKPYXK-

HocTu; AB =2r, EC = %EF =4, rge C — Touka nepeceuenuss EF u AB.

Uz AEOC OC = Jr? -186, Torga AC = AO - OC = r-\r?-16, BC = BO +
+ 0OC = r+vVJr?-16; ciaenoBsarenbuo, ME : ET = AC : BC,unum : n =

= (r-vr’-16):(r+vr®-16). s AMOT, raqe ZMOT = 90° (MO u TO —

ouccexrpuckl yriaoB TMN u MTK, rape ZTMN + Z/MTK = 180°), umeem:
OE? = ME - ET, unu mn = r2.

ITo ycnoBuio Syyvg = 125, nu %(MN + TK) - AB = 125.

Ho 2MT = MN + TK (1o cBOHCTBY OIHMCAHHOTO Ye€THIPEXYroJbHUKA),
rorga 2(m + n) = MN + TK, wiu (m + n) * 2r = 125. Imeem cucreMy ypas-

m:n=(r—\/r2—16):(r+\/r2—16),
2

HeHu#: smn=r",

2(m+n)r=125.
Iycrs nna kpatkocTy r—vri-16=q, r+vr?-16=p, Toraa m:%-n u

o
II ypaBHeHUE CUCTEMBI IPUMET BUJ —.n?=r?, cregosaresnbuo, II1 ypaBHe-

HUe npeobdpasdyeTcd K BUAY 2-[%-n+n)-r=125, 128) 851 2nr[%+1) =125.
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,a r 2 [ @ }a
Ho |—n=r, n=——m—, , 2r°- —+1 (=125 |—.
o 5 n=r, n \/Ot_/B 3HAYHUT, 2r (B+ ) 5

IIpeo6pa3yem BbIpaXKeHUA E+1 " \/g.

9_+1_ -\Jrt-16 \/7 \/— Vri-r? +16
r+vyri-16 r+\/r -16 r+\/r -16
_ 4

redrio16

2r 4
CnenoBaTesbHO, . — = =125 — wmri=125,r=>.
r+vri-16 r+vri-16

Torza Sy, = nr? = 257.
Omeem: 257.

19. CoeanHuM TOUKY M ¢ UEHTPOM OKpPYKHOCTHU, Torga MO = NO =
= KO = R — paguyc onucaHHoii okpy»XHocTHu. Ilyers OT = x. Ilo ycnoBuio
AMKN — paBHOOeApeHH®EI, rae BoicoTa KT — menunaHa u OMCCEKTpHCa.

Torga MT = 7, KT = 24 (o ycJI0BHIO).

U3 AMKT MK = V242 +7% =625 = 25. Bamerum, uto KT = R+ x = 24,
a u3 AMOT R? — x2 = 49. iMeeM cHCTeMy YPaBHEHMIA:

R+x=24, R+x =24, R+x=24, R+x=i:,
R*-x?=49; |(R-x)(R+x)=49; |24(R-x)=49; R_xzﬁ,
CkianpiBasi TOYJIEHHO YPaBHEHUA MIOJYUYE€HHON CHUCTEMBI, UMEEM:
oR=24+29. 950625 p_ 625
24’ 24 48
2
CnemoBarenrsHo, Sy, = nR? = n(%)

Omeem: n(625j .
48

K TabAnue 12

1. AAOB — paBHOCTOPOHHUI (110 ycJa0BHIO), rae OA = 12, Torza

a3 .
Sy = (nom@aab NpaBUIBHOTO TPEYTOJBHUKA CO CTOPOHOI a).

4

2

Scexr. = %-a, rae R =0A =12, a = 60°.
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n-122 122./3
CaemoBaTenbHO, Sy = Scexr. — SanoB = 360 -60 - 1 =
2 2
= 6152 _12 4‘/5 = 24n — 363 =12(2n-3/3).

Omeem: 12(21 —3+/3).

6. Sy = Skp. — Sks. =1 OA%Z - Sy, , R=0A = 10, a=R+\2, rze a — cro-
poHa KBajapaTa, R — paJuyc ONMCAHHOIN OKDPYXKHOCTH, TOTAa S, = a2 =
= (R\/E)2 = 200, 3Haunr, S,, = - 100 — 200 = 100(n - 2).

Omeem: 100(n — 2).

10. ITycTs a = 15 — cTOpOHa IpPaBUJIBHOrO TPEeyrojJibHUKA, TOraa

2 2 2 2 2
Sg. = Fi—a—\/g, UIu Sy = i ;5 —152\/5 = 12 (2n—3x/§) =

3 2

= 37,5 (2n-3v3) = 75(n-1,5v3).
Omeem: 75 (n-1,5v/3).

1
12. Sq)_ = SMNKT - stp.‘

Synkr = a® =122 = 144; S, = nR? = 1 - 122 = 144n, Torna
1

1
1% =g
Omeem: 36(4 — m).

- 144n = 36n. 3naunr, Sy, = 144 — 36n = 36(4 — n).
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7 KAACC

Tabamua 1

1. Zac = 77°30'; Zcb =102°30'. 2. Zmk = 160°; Lkn = 20°. 3. LADC = 80°;
ZCDB = 100°. 4. ZMPK = 130°; £KPN = 50°. 5. ZPLR = 100°; ZRLS = 80°.
6.160°. 7. 150°. 8. 90°. 9. 160°. 10. 105°. 11. 135°. 12. ZAMN = ZBMN = 90°.

Tabanua 2

1. Za b, = 120°; Zab, = 60°. 2. 145°; 145°. 3. 120°..4. £3 = 150°; £4 = 30°.
5. Z1 = £3 = 60°; £2 = £4 = 120°. 6. 60°. 7. £1 = 120°; £2 = /3 = 60°.
8. 135°. 9. L2 = 50°; £3 = 40°; £4 = 140°. 10. £2 = £3 = 55°; /4 = 35°.
11. £1 =110° £2 = £3 = 35°. 12. 180°. 13. 110°.

Tabanua 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.

Tabanua 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°.

Tabanua 7

1. £1 =106°; £2 = 74°. 2. £1 = 108°%; £2 = 72°. 3. £1 = 130°; £2 = 50°.
4. Z1=100° £2=80°. 5. L1 =67° 30"; £L2=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° £P = 105°; £Q = 30°. 2. LM = 80°; «N = 60°; ZK = 40°.
3. LP=/R=067°30"; LS =45°. 4. /Q = /M = 40°, ZL = 100°. 5. ZA = 40°;
ZC =100°. 6. LM = 60°; £Q = 80°; LZQPM = 40°. 7. £S = 70°; LSTR = 40°.
8. LBAC = /B = 72°% £C = 36°. 9. LM = 75°, /MNP = 70°; /P = 35°,
10. £P = 25°; /TSP = 40°.
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Tabamua 9

1.120°. 2. 80°. 3. LT =90°; £S =60°. 4. LB = 70°; £C = 40°. 5. 60°; 60°;
60°. 6. LE = 90°; LP = 30°. 7. 40°; 40°. 8. LA = 50°; LC = 70°. 9. LM =
= /K =50°% 4N =80°.10. £D = 60°; LE =40°. 11. LA =30°; £B = 60°; LC =90°.
12. LA = ZB = 45°, £D = 90°. 13. 60°; 60°. 14. £S = £ZP = 65°; ZSKP = 50°.
15. £LP = /R =45° ZPQR = 90°. 16. LD = £LF = 45° /DEF = 90°. 17. ZBAC = 60°;
ZABC = 30° £C = 90°. 18. ZL = 65°; ZMKN = ZKNL = 45°; ZNKL = 70°.
19. LCOB = ZAOD = 90°; ZB = 65°; £D = 25°. 20. LQOC = ZMOR = 55°
LM =45°% Z/R=80°.21. ZKMN = 70°, ZKML= ZLMN = 35° /MLK =105 /MLN=
75°.22 /PMA="50° LAPM =60°; LA=T0°.23. ZMSL="T0°, LL=40°.24. /MPL=/MLP=
60°% £/PNL=/MNL=90°% /PKM = /PKL=90°. 25. ZC =90° £B=50° LA=40°.
26. /P =40° LPTS =60°.27. LT =40°; ZMRK = 10°;, ZKPT = 50°; ZRKT =90°.
28.Z/ABD="10°£D=30°; LZABC=40°; ZCBD=30°; /BCD=120°.29. ZLP=30°
ZKMP = 50° ZNMP = 30°; ZMNP =120°. 30. ZMSN =120°; ZMSK = 35°;
ZPSN = 25° ZMKS = 110°; ZSPN = 130°; ZSKP = 70°; LSPK = 50°;
ZKSP = 60°. 31. 165°. 32. 125°.

Tabamnua 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= ZB=30°; ZACB=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 KAaacc

Tabamnua 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.

Tabanua 3

1. LM = £P = 70° LMNP = ZMKP = 110°. 2. LA = £LC = 70° 4B =
= LZADC = 110°. 3. LZL = 4S = LK = ZR = 90°. 4. LM = LE = ZMFE =
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=/ZMDE = 90°. 5. ZP = LM = 60°% /PNM = £LPLM = 120°. 6. LE = /M = 120°
ZEFM = /EKM =60°. 7. /D = /B = /DAB = /BCD = 90°. 8. /P = /N = 65°;
ZPMN = ZPKN = 115°. 9. Z/KFE = ZKNE = /FKN = ZFEN = 90°.
10. £S = ZL = 70° £SPL = ZSML = 110°. 11. ZLKN = ZLMN = Z/KLM =
=/ZKNM =90°.12. /B = /D = £/DAB = ZDCB = 90°. 13. ZADC = ZDCB =
=/CBA=/ZDAB=90°.14. /M =60°; ZMKL=/MSL =120°.15. ZMRK =
= /RKL=/MLK = ZLMR = 90°. 16. ZN = LT = 70°; LS = ZNPT = 110°.
17. Z/PLK = /PTK =80°;, LTPL = LTKL =100°. 18. ZA = ZC = 60°; LABC =
= /D = 120°.

Tabanua 4

1. LM = ZR = T70°% 4P = 4N = 110°. 2. ZA = ZC = 60° 4B = 4D = 120°.
3. ZR = ZL = 60°; LS = LM = 120°. 4. LM = LR = LK = ZN = 90°.
5. LTPK = /PKS = ZKST = ZSTK = 90°. 6. ZDAB = ZDCB = 60°; ZADC =
= ZABC = 120°. 7. ZRMK = ZMKL = ZKLR = ZMRL = 90°. 8. /FSM =
= ZFTM = 80° 4SFT = ZSMT = 100°. 9. ZDAB = ZDCB = 36°; LZADC =
= ZABC = 144°.

Tabanua 5

1. KBagpar co croponoit 9. 2. Pom6 co croponoit 9. 3. 8,5; 8,5; 9,5; 9,5.
4.7,2;7,2;10,8; 10,8. 5. KBagpar co croporoi1 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°;
£S8S =80°. 4. LE = /F = 90° M = 115°. 5. LK = ZKLM = 120°; ZM =
=/ZKNM =60°. 6. ZRFK = /LK = 55° LZR=ZRMK = 125°.7. ZBAD = 60°;
ZB=/BCD=120°.8. ZSMK =90°; LK =65°; ZSRK =115°.9. ZPTO = 90°;
Z0=55° LZPLO=125°.10. ZENM = L/FMN =60° ZNEF = ZMFE =120°.
11. ZTKF =90°; ZTMF =120°.12. ZKRT =90°; ZKFT =135°.13. ZABC =
= 105° £C = 125°; 4D = 55°. 14. LM = 70°; LT = 50°; ZMLS = 110°;
ZLST = 130°. 15. LT = ZTRF = 70°; LTEF = /F = 120°. 16. ZNOE = 65°;
ZONM = 115°; ZOEM = 75°; ZNME = 105°. 17. ZMSK = 65; ZSMN = 115;
ZMNK = 100°; LSKN = 80°. 18. ZNAB = 110; LANM = 70; ZABM = 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. 753 .
11.48+/3.12. 64. 13. 126. 14. 108. 15. 112.

Tabanua 9

1. 32. 2. 156. 3. 32. 4. 126. 5. 162+/3 . 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\/§ . 23. 200. 24. 48.
Tabamua 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. 245 . 14. 168. 15. 196. 16. 64. 17. 8/3 . 18. 288/3 .
19. 36. 20. 25. 21. 84.

Tabamua 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. 4/153. 3. V10.4.3. 5. 15. 6. 3V3. 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+/3.18.82.19. /82.20. 10. 21. 5+/3 . 22. 8. 23. 8. 24. 123 . 25. 7,2.
26. 10. 27. 16 J2(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.

53.8+/3 . 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.
9. x=20,y=50;2=40.6.x=42; y=28;2=21.7.x =27,y = 21; z = 24.
8. x=27;y=21; z=24.9. 100. 10. 5. 11. 3V3.12. 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—f—i~. 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= 63 ; y =123 .26. x = 3,5; y = 3,75. 27. x = 36; y = 12.

28. x=2,4;,y="1,2.
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. 33 (/3 + 1). 12. EF = MN = 24. 13. 12.

14. 0,5. 15. 4(1 + 24/2).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 = 7,5; 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

1.93.2.16v2.3.43.4.15.5.5.6.15/2.7.9/3.8.63.9.122.
10.12.11.6+/3 . 12. 44 ++/3). 13. 10(~/3 + 1). 14. 106 /3. 15.6/6 . 16.5+/2 .

Tabamuua 19
1.36.2.64/3.3.21/3 . 4. 2(5\/5 +6).5.73,5.6. KL ="17,5; cos ZK = 0,6.

7.813 /4; cos ZACB=0,5. 8.sin /F =3/13 ; cos £F=2/J13 ; tg /F=3/2;
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b

ctg Z£F = 2/3.9. 2/3. 10. ;(ﬁ ~1). 11. 1926 . 12. sin ZK = 3/410;

cos ZK=1/10;tg ZK = 3; ctg LK =1/3.13.sin B =26 /5; cos B =1/5;
tg Z/B= 2/\/5; ctg /B = 1/2\/6. 14.sina=12/13;cosa=5/13; tg a=12/5;
ctg o = 5/12. 15. sin ZK = 0,8; cos 2K = 0,6. 16. sin ZR = /3 /2;tg ZR= /3.

17. cos o = 0,4; ctg o = 2/+/21 . 18. sin ZA = V2 /6; tg £A = J17 /17.
19. cos £B = T7/25; ctg B = 7/24. 20. sin a ~ 0,46; tg o ~ 0,52. 21. sin LA =

V2 V2

= T(\/73_—1); cos ZA = —;1—(\/§+1) 22. 0,8.

Tabanua 20

1. 6/3. 2. 60°. 3. 30°. 4. 120°. 5. 9. 6. 33 ; 3/3. 7. 16 uxu 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. 2,8+/51 .

Tabanua 21

1. 39°. 2. 8. 3. 32/2. 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. 83 . 34. 14,4. 35. 12.

36.30+/3 . 37.100°. 38. 7,5. 39. 8+/3 . 40. 10. 41. 15. 42. 8/5 . 43. 6. 44. 4 /145 .

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.

Tabanua 23
1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. ZL = /M = 63°; LE = 54°.
8. /A = 66° /B = 24° LACB = 90°. 9. 5+/3 . 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. 4(\/3 + 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\/_1 46. 16. 47. 960. 48. 30 nan 40. 49. 25/6. 50. 240. 51. 1,2.
52. 80. 53. AB = 24; DC = 30. 54. LM = 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.

Tabanua 24
rTiTTe mt 1 p; 6) aTTE; iT1F; B) mlle; mTid; nTJ« Atlb. 2.a)éu ii;
é‘nrﬁ r?z fi; au b; 6) e™Mmi; @a116; B) eNii; iflmi; r)a = ﬁi.3.a)r7inii;
m u b; it ud; 6) at16; 8) itd; mMNa; mTb; r) mer. 8. 0. 12. DF. 13. Ea+ 25
1. 1. 1. . - — - .
14.OM=—Ea——2—b;MA=§a+b.15.RK=—n;KT=—m+n;SR=m—n.
16 EA=lﬁi+ l*;FB=1"—ﬁ 17.K0=1a -1—5 18. AK =a + l6;
2 2 2 4 4 4

KB=—&+%5.19AM=%~ %520KE 7—'—2 . 21. BM = — m;

NC = ii; MN = —iii + ii; BN = -2/ + ii. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. /73 . 34. |BD| = V194 ; |CD| = 52 ; |AC| = V/89. 35. 3.
36. a) av/3; 6) a; B) av3; 1) a; n) a. 37. 1) —4; 2) 20; 3) 28; 4) 20; 5) 28;
6) 20; 7) —4; 8) 20.

Tabanua 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.LN = /i - i; KM = # + fi. 2. BD = -G — b; CA = @ + . 3. EK =
=—rﬁ+ﬁ;FM=r'ﬁ+ﬁ.4.TM=&—5;ST=—&—5.5.FT=%ﬁi+%ﬁ.
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1 1
6. a) 2; 0) E; B) -E; r)~1; 1) —-1; e) —i; K) 3; 3) —%; H), K) YMCJIO He CYIIeCT-
BYeT.

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

wiu 8. 9. 3 mm —2,6. 10. V5 . 11. V26 . 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 = J41; OB = 65 .

Tabamua 3

1. 50; 50. 2. 2/85. 3. 26. 4. ZA = 60°; /B = 30°; /C = 90°. 5. 2109 .
6.2/53.7.2J19.8. /M = /P = 45°; /N = 90°. 9. /185 /2.

Tabrnua 4
1.(x+4)2+(@y-22=25.2.B,C,D.3.(x —2)2+(y+4)%2=25.4.x2 +
+(y-32=13.5.(x — 32+ y2=13.6.x2+y2=13. 7. (x —4)2 + (y — 52 = 9.
9. a) (2; -3), (2; 3); 6) (=25 3), (2; 3). 10. a) (2; 7), (25 1); 6) (5; 4), (-1; 4).
11 x2 + 42 = 40. 12. 22 + (y - 2)2 = 10. 13. 22 + (y — 4)2 = 25. 14. (x — 1)2 +
+ y2 = 18.

Tabanua 5

1.x=3.2.y=10.3.4.4.y+5x=0.56.1.6. Tx —y+ 3 =0.7.13,5.
8.7Tx-y+6=0.9.x-y=0.10. 2x - 5y + 20 = 0; 2x + 5y — 20 = 0;
2x -5y —20=0; 2x + by + 20 =0.

TabAnua 6

1. V2.2.25\3 /4.3.45 .4.24.5.60. 6. 252 /4. 7. 5-/3 . 8. 50. 9. 30.
10. 80+/3 . 11. 602 . 12. 128. 13. 169. 14. 363 . 15. 53 . 16. 16/2.
17. 32. 18. 162 . 19. 16.

Tabanua 7

1.x=8\/§;y=4\/§(1+ \/§).2.xz19,9;yz25,6.3.xz16,3;yz22,3.
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 ~ 17,8,
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14. x =\/52-24V2 ~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.

6.63.7.x~58;y~4,1.8.x~15,5; y~18,4.9. x~ 3,9; y ~ 10,3. 10. x = 13;
y=21L.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; y5 = 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. 6. 2. 67,5. 3. 12n. 4. 8. 5. 12. 6. 8+/3 1. 7. 267. 8. 52n. 9. 2073 /9.

10. 60°. 11. 144°; 216°. 12. 225°; 135°. 13. Tn/n — 3. 14. 40n. 15. 20n.

16. 407. 17. 32n. 18. 873 . 19. 7/5 . 20. -86—57:. 21. 32n/3 . 22. 98n/5 /15.

23. 161/ /3 .24. 8n(~/3 — 1). 25. 20n. 26. 6n(~/2 — 1). 27. 157.

Tabanua 11

1. 4. 2. 64n. 3. 100n/(2 +y2-+/3 )2 ~ 49,5. 4. 12n. 5. 20m. 6. 187 (2 —/3 )

7. 4n. 8. 144n(3 - 242). 9. n. 10. 257. 11. %n. 12. n. 13. 507n. 14. 25m.

2
15. 60,5n. 16. 86n/4 — n. 17. 456n/n — 2. 18. %n. 19. (64—285—) n =~ 169,57.

20. 3. 21. 6,257, 22. 8. 23. 57. 24. 32=.
Tabanua 12

1.12(2n - 3+/3).2.~7,6.3.9. 4.~ 413,2. 5. 10. 6. 100(n — 2). 7. 1287/3.
8.16(4 — ). 9. 25(8 — m). 10. 75(n — 1,5v3 )~ 40,6. 11. ~ 182,5. 12. 36(4 — m) ~ 31.
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