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lpeaucaosue

Ha navanpROM 3Tane H3yYeHHA MeOMETPHM OCHOBHYIO TPYAHOCTh ANA
y4YaIIUXcs IMPEJICTABJAET BhIOoJHEeHRe depTesxa. KpoMe Toro, Ha ero BHIIION-
HEeHHEe PACXOAYeTCA MHOTO BpeMeHH.

IlpeanaraeMoe BRUMAaHHUIO YUTATENA NOCOGHE CTABHT LENLI0 YCTPAHHTDL
3TOT NPobes ¢ IOMOIIRIO TOTOBRIX YepTeKeit.

Ha ypoxax reoMeTpH# OYeHE JaCTO K&XXA0€ BBICKA3BIBAHKE M OTBET Ha
BOIIPOC AOJIKHBI, KAK IIPABHJIO, COMPOBOKAATHECA AeMOHCTpanuei yepTe-
K8, NpHYEM YePTeK M JaHHLIC U3 YCAOBHA 3aa4YH AOKHBI HAXOJUTHCH
mepen riasaMy y4JallMxcA B mpomecce pelueHud sagaun. Korga ywamuecs
HAPXAIHO BUAAT YCIOBHE, TO Jderde peinaior 3agavui. 1o oroif npminHe ynpax-
HeHNUA H& MOTOBLIX HEPTeXKAX OKASLIBAIOT HEONEHMMYIO MOMOINbL B YCBOGHHMH M
3aKPEIIeHNH HOBBIX NOHATHH B TeOpeM, Bal0T BO3MOYKHOCTH B T€UEHHEe MHHHK-
MyMa BpeMeHH! YCBOHTEH M HOBTOPHTH 3HAYATENbHEO GoybIInit 00beM MaTepHaia,
TeM CAMBIM HAPAINMBATH TEMI Pa(oTHI Ha YPOKaX.

KpoMe TOro, 3TH YIpaHEHAA COOCOOCTBYIOT AKTHBUIAINN MBICAATENh-
HON AEATENBHOCTH YYAIIMXCA, 00Yy4aioT YMEHHIO 'PAMOTHO PacCy)XJaTh,
HAXOANTH B HUX o0Illee U fe/IaTh PA3IHYHA, CONOCTABJATh H IPOTHBONOCTAB-
JATH, AeJATh IPABHJbHEIE BRIBOALI.

B nocofuu Ha BcexX YepTeXAX PABRHBIC YIJIB M OTPE3KH OTMeueHhI OfMHA-
KOBBIMM 3HAKAMH, IPAMBIE YTALl — KBaZPATHKAMH, 9TO AAET BO3MOMKHOCTE
yaaImuMca SHAUYMTEJbHO OBICTpee OPHEHTUPOBATECA B YCAOBUAX 3aJ84H.
BonbMIMHECTEO 38884 UPEeAHASHAYEHH B KAYeCTBEe YCTHRIX YIPaKHEHHMH.
YuuTenb MOXKET O CBOEMY YCMOTPEHHIO 3apaHee MOATOTOBUTE KX H& JOCKE
VI IJIAKATAX ¥ OTBOAHUTHL HA peimenwme no 10—15 MMHYT B Havajle KaKA0ro
ypoka. IlockonbRY 3a8UR €CTh B MOCNOKHEee (OHM DPACIIOJNOKEHbI, KaK Npa-
BUJIO, B KOHIE KaXxA0H TaGInuer), To YIHTEAR MOXKET BHIOpaTh Te HIH WHHE
YOPasKHEHHA B 3aBUCHMOCTH OT YPOBHA HOANOTOBIEHHOCTH KJ&cca.

IIpu BHINOJMHEHUK YUOpPaKHEHHH OPOUCXOAUT AKTUBHAA MBICIUTENbHAA
AEeATEJBHOCTh YUYAIIKXCH, YTO B CBOIO odepeAb OIPHBOIUT K adpdexTHBHOMY
HEIIPOHU3BOJILHOMY 3aIOMHHAHHIK) ONpefeNIe i, CEONCTE H NMPU3HAKOB H3Y-
yaeMBIX ¢uryp. OipezesieHusa, cCBOMACTBR ¥ HPHIHAKK PACCMATPHBAEMEBIX
¢uryp nepHoAiHYeCKH NOBTOPAIOTCH B IPOIIECCe BLHINOJHEHUS PasHooOpas-
HBIX YOPAaXKHEHWH, YTO NPUBOAUT B HTOre K NPOAYKTHBHOMY 3alIOMHHAHMIO.
Boabnioe 3HaYeHME ¥MMEET U TO, YTO YYAL{HecH ¢ GOJNLITAM YAOBOILCTRHEM
OPeANOYUTAIT BRHINONHATE 3TH YIOPAKHEHNS, YeM OTBEYATE HA TeOpeTHYe-
CKHe BOIIPOCHI.

HakoHen, npeanaraeMeie yOpaKHeHHA OBICTPO TOTORAT YUYAUTMXCA K 3a-
MOMMHAHHUIO H CAMOCTOATELHOMY PeIleHHIO TAKHX 3a/84, AN KOTOPRIX 3TH
yIpPaxXHEHHA ABASIOTCA DJIeMeHTAMH.
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Ilpeanaraemas MeToAWKa NPOBEAEHHUA YPOKOB ¢ HCHOJNL3OBAHMEM YII-
paKHEeHHH Ha FOTOBBIX UEPTEMKAX, HECOMHEHHO, CIOCOOCTBYET ITOBLIIIERMIO
TBOPYECKON aKTHBHOCTH YUYALHXCA, PA3IBHTHIO JIOTHYECKOTO MBIIIICHHNS, AB-
Jasgerca dphpeXTHBHRMM CPECTBOM YCBOSHHA H JAKPEILICHHS TeOPeTHYeCKOro
MmaTepuasa.

Ioco6ue HpeacrapiaseT coboil TPH KOMINEKTA YIPAKHEHUI IO reoMeT-
pu¥ AAA yYammuxcda 7—9 Kaaccos, COCTABEHHEIX B BUAe Tabnun. Bee saxa-
HHA COOTBETCTEYIOT HbIHE AHCTBYIOMEH OporpaMMe IO reoMeTpUH (INaHu-
merpun). [Toco6ue MoMkeT ORITH UCIIONb30OBAHO YIATEAAMY, PabOTAIIUMH
mo yuebHUKY JI.C. AraHacana «I'eomerpusa, 7-11» u ApyruM KHUram.

B nmoco6bun 12 tabanna anx 7 kaacca, 25 ana 8 u 12 xia 9 xkaacca. B rkax-
oM Tabanne KOJMHUecTBO 3a1a4 pasauuto., Kak npasuiro, OHU COCTABNEHEI B
NOpALKEe BO3PACTAKINeH TPYAHOCTH, YTO JAET BOSMOXKHOCTD YYHTENI) IIPOBO-
AUTH paboTy audbepeHITNPOBAHHO,

K manbonee TpyAELIM 3afnadyaM OPHBEAEHLI NOAPOOHBIE PellleHHA ¢ IOfAC-
HEeHUAMH, & K OCT@JBHBIM — YKA3aHHS H OTBETHI, UTO AT BO3MOXKHOCTE
MPOBEPUTh NPABUIbHOCTD PELIeHH A,

OTMeTHM, YTO IpeAdaraeMele YNpaXHeHUA He CTABAT IEeJILK 3aMEeHHThH
CHCTEMY 3a7a4 M3 BHIIIEYKASAHHBIX MOCOOHH, a ABNAKNTCA JIUILEL AOMOIHE-
HueM K HeHl. OHUM JAIOT BOSMOYKHOCTh YUHTENIO CRKOHOMHUTE 3HAYHTEJIBHYIO
HaCTh BPEeMeHH HA M3YJYeHHe COOTBETCTEYIILHX TEM M CIIOCOGCTBYIOT yCHie-
HHIO NPAaKTHYeCKOH HAIIPABJIGHHOCTH NPENoJaBaHUA [eOMETPHH.
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KPATKHUE TEOPETUYECKHUE CBEAEHUA
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MraHumerTpus

1.YrAnl

¥TiI0M HASHIBAETCA reoMeTpRYecKas ¢urypa (puc. 1), o6pasoBanHas aBy-
MA JY9aMH, HCXOAAIMMH H3 OXHOH TOYKH,

Toyxa O — Bepmuna yria, a nyuu OA u OB — eTopoHEI yria.

Obosaauenne: ZAOB nim Zab.

¥roa B 90° HaskBaeTcHA npaMbIM (puc. 2).

¥Yrox, MeHbIINI DpAMOT0, HASKIBAETCA OCTPHIM (PHC. 3).

¥ron, Sonpmni OPAMOro, HO MEHbLIIHI{ Pa3BEePHYTOrD, HAIEIBAETCHA TY-

nbiM (puc, 4).
Puc.2 Pue.3

Puc. 4

B

0 A
Puc.1

JBa yrjaa HA3BIBAIOTCA BePTHKAJNBHELIMYH,
€c/IM CTOPOHBI OZHOrO YIJia ABJAITCS NPOAON-
JMEeHMAMH CTOPOH apyroro (puc. 5).

LAOC u £LDOB; £LBOC u LAOD — BepTH-
KaJbHBIC,

BepTHRANLERIE YTAK paBEL: LAOC = LDOB Puc.5 c

u LBOC = LAOD.

JBa yria HASHBAIOTCA CMeXXHBIMH, €CIH ¥
HHX OAHA CTOPOHA ofmas, a ABe APYIHE CO-
CTABJAKT NPAMYI0O THEHKD (pHuc. 8), LAOC n

ZBOC — cmesxHBIE. B 0 A

Puc.6
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CymMMma cMme:xEBIX YrHoB pasna 180°,
BHccekTpucol yraa HasbiBaerca JAyd, Opo-
XOOAIINE MesKAY CTOPOHAMA YTJIA U JeJAINNH ero

nonoJsaM (puc. 7).
BucceKTpHCH BEePTHKAJBHBIX YIMJIOB COCTAB-
JISIOT HPOAOJKeHne APYT Apyra (puc. 8).
Pue.7 BucceKTpHuCH CMEKHBIX YIJIOB B3ANMHO IEp-
NeHNEKYIApHEI (puc. 9).

>< A\

Puc.9

IIpn nepecevyeHuy ABYX NpAMBIX @ B b Tperren ¢ (cexymeit) obpasyerca 8
yraos (pac. 10):

COOTBETCTBEHHRIE YIJIBI: ¢

Llu LB, £2u £6, £41 £8, £3n LT, /

BHYTPCHHHE HAKPECT JeKaIHe: 1/2

Z4n £6, £Z3 n /53 413

BHEIIHHE HAKPECT JeXaliHe:

Llu L7, £2n /8;

BHYTPCHHHE OXHOCTOPOHHHE: b
Z4n L5, L3 n L6; 518
BHEIIHHAE¢ OTJHOCTOPOHHHE: 8 7
Lln /48, £2u A7,

Puc. 10

2. MHOTOYrOABHHK
D c

ABCDE — natuyroabHuK (puc. 11).
Tourm A, B, C, D, E — BepmHEM
MHOTOYTONBHUKA: LA, £ B, £/C, 2D,
ZLE — yraw; AB, BC, CD n 1. 1. — cTo-
poHRI; orpesku AC, AD, BE, BD, CE —
puaroHanu; P=AB + BC + ... + EA —

E B pepumerp MHOTOYTrOALHUKA.

MHEOTOYI'OJIbHRK HASLIBAETCHA BBINTYK-
asim (puc. 11), ecan OH NETHKOM
A PACIOJIOMEH IO OAHY CTODOHY OT Kax-
Pue. 11 noth npaMolt, npoxoasinel yepes ABe




Pasaea I. Kpatkwe TeopeTnieckne caeaeHms @ 7

ero cocejjHue BePIIVHE. B IIPOTHBHOM cilyduae MHOIOYrOJbHHK HA3HIBAETCH
HeBHOyRAKM (pric. 12).

CnoiicTra:

1. CyMMa BHYTPEHHHX YIJIOB NIPOH3BOJLHOIO
n-yroJbpHHKa paBHa 180° - (n — 2).
2. CyMMa BHEIIHMX YrJQB BHIOVKJIOro
N-YroNbHUKA, B3ATHIX 10 OZHOMY IIPH Kamk Ao
BepIIMHE, pasHa 360°.
3. B BLHIIYKJOM N-yroNLHUKe H3 KAMXKAOI
BePITHHBI MOXKHO OpoBecTH (n — 3) AHAroHa-
Je#l, KOTopue pa3bMBaloT n-yroJlLHNK Ha (n —
2) TpeyronibHHKOB,
4. B BEIDYKJAOM R-YTOJbHHKE YHCAO JHAT0- Puc. 12

Hanell paBHO -;—n(n - 3).

3.T1pasuAbHbBIE MHOTOYTOALHHKH

BRINYKAKE MHOMOYTOJEHHE, Y KOTOPOrO PARHAI BCE YIJILI U CTOPOHSBI, HA-
3bIBAETCA NPABUIBHEIM,

CeoiicTBAa:
180%(n-2)
__n .

2. OKoJi0 IPABUIBHOTO N-YIOABHUKA MOJKHO OIIMCATh OKPY)KHOCTH, H NPH-
TOM TOJLKO OAHY.

3. B npaBHNbHLIE R-YroJIbBHHK MOYKHO BIIMCATH OKPYHOCTb, H IPUTOM
TOJNBKO OAHY.

4. OKpY:RHOCTL, BOINCAHHASA B IPABUJBHEIA N-YrOABHAK, KACAETCA BCEX
CTOPOH N-YIOJBHHKA B HX CePeUHAX.

5. IleHTp OKPYXHOCTH, OIIMCAHHON OKOJO NPaBHJILHOIO N-YTOJALHHKA,
COBNIAZAET C MEHTPOM OKPYXKHOCTH, BIMCAHHOI B TOT e n-YroNbHUK.

6. lauHa CTOPOHEI NMPAaBUJIBHOTO N-YrOALHUKA, BIHCAHHOIDO B OKPYMK-

1. Kaxzetit yros NpaBuibHOTO #-YrOASHUKA DABEH o, =

. 180°
HOCTE paanyca R, paeHa @ = 2R sin .
n
7. HauHa CTOPOHH OPABUABHOrO N-YroAbHHKa, ONMCAHHOTrO OKOJIO

180°
OKPY)XHOCTH Paguyca r, paBHa @ = 2r tg -

4. TpeyroAbHHK

TpeyroasHAKOM HAZHIBAECTCA IMeOMETPHYECKasd Purypa, COCTOAINAA W3
TPexX TOUEK, He JeXaluX Ha OAHOH OpAMOil, H TPEX OTPE3KOB, MOCJEAOBA-
TeJIbHO COeAHHAOIIMX 3TH TOUKH,
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Tourn A, B, C — sepumnant AABC.

¢
Orpesxu AB, BC u AC — cTOpoHBI, LA,
ZB n ZC — yrabL
b a CTOpPOHEI TPEYTOABHUKA 4acTo 0003HAUA-
T ManbiMa GyxkBamu (puc. 13):
AB=c¢, BC=a, AC=b.
A ¢ B

P=qa+ b+ ¢ — nepumerp TPeyroibHHKA,
TpeyroapHHEK, Y KOTOPOI'O BCE YIJILI OCT-
Puc.13 PhI€, HA3EIBAETCA OCTPOYIOJAbEBIM (puc. 13).
TpeyrolbHHK, Y KOTOPOTO YroJ NpaMoif,

B Ha3RIBACTCA NMPAMOYTrOABHBIM (pic. 14).
Croponm, 0o6pasylouide NpaAMoi yrou,
Has3bIBAIOTCH KaTeTramu (¢ u b), a cTopoHa,
a < JeXantad IPOTHB NIPAMOroc yrjia, — ru-
NoTeHy30H ().
TpeyroJLHHK ¢ TYIBIM YIJIOM HAa3BIBACTCS
c b A TYNOYroabHeIiM (puc. 15).
Prue. 14 TpeyroJIbHUK, ¥ KOTOPOTO ABE CTOPOHBI paB-

HEl, HA3BIBAETCA pPaBHOGeApeHHEIM {puc. 16).

C
b
a
B c

A
Prec.15 Puc. 16
PaBHEIe ¢cTOPOHBI HASHIBAIOTCA OKOBBHIMH,
8 TPeTsA CTOPOHA — OCHOBAHMEM PABHO-
feapeHHOrO TPEYrOJABHUKA.
TpeyrofbHHAK, ¥ KOTOPOrO BCe CTOPOHBI PaB-
HEI, HA3BIBaeTCA paBHOCTOpoRAEUM (puc. 17).
[ Kaxxauit yrol paBHOCTOPOHHErC Tpey-
1

roJbLHHKSE paser 60°.

Pac.17

CroiicTBa paBrOGeAPEHHOr0 TPEYIrOABHMKAS

1. Yrnel 0pr OCHOBAHUA DABHEIL.

2. Buccexrpuca, nposefieHHAA K OCHOBAHUIO, ABJAACTCHE OOHOBDEMEHHO
MeAUAHOH M BBICOTOH.

3. BricoTa, nmpoBefleHHAA K OCHOBAHHUIO, ABJAETCA CAHOBPEMEHHO MeAMA-
HOH U OHCCeKTpHuCON.



Pazaea 1. Kpatkue Teoperwueckvie ceesetms o9 9

4. Meguana, npoBeeHHaA K OCHOBAHHIO, C
ABNAETCH OJHOBPEMEHHO BHICOTOH M Ouc-
CEeKTPUCOI.
BHeIIEHM yraoM TPeyroJbHHKA HA3BI-
BaeTea yroj, CMeXHBIH ¢ KaKkuM-HHOYADL
YTrJIOM 3TOr'0 TPeyroabHuka (puc. 18).
ZCBD — BHenIHui yroj TpeyroJlbHHUKA. A B D
BrEemmunit yroa rpeyrolsHHKa paBeH
CYMMe ABYX YIVIOB TPEeYIroJbHHKA, HE CMEeXK-
HuIX ¢ HUM (puc. 18): LCBD = LA+ ZC. C
OTpeszok, COEaVHAIOINUA cepeaUHBl IBYX
CTOpOH, HA3HIBAETCA CPpeaHeH AMHACH Tpe-
yroasHnka (puc. 19). D E

Puc.19

5.MpH3HaKkK paseHCTBA TPEYrOALHHKOB

I npu3Bax (npusxai pagencmea no 0BYyM CMOPOHAM U YZrY Mmendy
HuMl )
Ecan aBe CTOPOHH M YIroJ MeXAy

HEMH OHOTO TPEYTOJbHHKA COOTBET-
CTBEHHO DABHEl JBYM CTOPOHAM H YTJIY
MeR Y HUMH APYTOrO TPEYTOALHHKA, TO

TAKHMe TPeyTOJLHHKM paBHEI (puc. 20). B A
A.B=AlBl,AC=Al_Cl, £A=AA1. Pac. 20
I1 nprzBaK (RPUIKAK PABEHCMEA RO CTROPOHE U RPUIEHAULUM K Hell Yy2-
aAam)

Ecau ¢cTOpoHA H AB3 NPHIAEKRADIHX

YIIIA OZHOI'O TPeyroJbHHKa COOTBET-
CTBEHHO PABHBL CTOPOHE H ABYM HODHJIE-
SRAIMM K Hell YIVIaM ZPYToro Tpeyroib:

HHMEKA, TO TAKHE TPEeYTOJbHHKH DABHBI t B A, ?
(pne. 21). Puc. 21

AB =AIBI’ LA= AAI, AB = /B 1+

IIl npusBaK ( npusHaKx paeeHcmaa no mpem cmopona.n )

Ecnu TpH ¢TOPOHLI OAHOFO TPEYIOME-

HUKa COOTBETCTBEHHO PaBHB TheM
CTOpOHaM APYroro TpeyroilbHHUKa, TO
TaKkHe TPeyroJeHNRHY paBsE (pHc. 22).
AB = AIBI’ BC = B]_Cl, AC = A]_Cl. 4 B Al +
Puc. 22
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6. HepasencTBa TpeyroabHuka

Kaxxaada cropoHa TPeyroAbHUKA MeHbIIEe CYMMBI ABYX APYIHX CTODOH:
a<bte, b<at+ec,c<a+h,

7.0npeAereHne BUAA TPEYTOABHHKA 0 €r0 CTOPOHaM

Mycrs ¢ — Hanboaraa CTOPOHSE, TOTAA:

a) ecad ¢? < a2 + b2, T0 TPEYTrONBEUK OCTPOYTOJBHEIH;
6) ecnm ¢2 > a2 + b2, TO TPEYTONBHEMK TYIOYTOJILHBIIN;
B) ecau ¢2 = g2 + b2, TO TPEYTONBHUK NPAMOYTOJIbHLIA,

8. lpsimoyroabHbie TpeyroAbHHKH (HeKOTOpble CBOHCTBA)

1) CymmMa ocTprix yrioB pasHa 90° (prc. 23). B
ZA + £B=90°,
2) Karer, nexcamuii oporue yrna B 30°, pa-
BEH IOJIOBUEE PUIIOTeHY3H (pHc. 24).
a= 2 c. c 4
3) Ecaxr xaTeT paseH ODOJOBHHE IMIOOTEHY3EI, Puc. 23

TO YTOJI, Jexaiuil IPpoTHB 3TOro KarTera, paBeH
30° (puc. 24).

30°,

b
Puc.24

9.Mpu3Haku paBeHCTBA NPAMOYIOAbLHBIX TPEYrOAbHHKOB

1. Ecau KaTeTsl 0AHOTO NPAMOYTOIb-

HOTO TPeYroJBbHHKA COOTBETCTBEHHO B B,
PaBEE KaTeTaM LDpyroro, To Takmue
TPEYTOJBHUKHN pasHEL {(puc. 25).
AC=AC,, BC = B,C,. . c 4 > 4 ),
2. Ecan KaTeT M NpUIEXaAMMUH K 1
HEeMY OCTPbIii YT0JI OHOI0 NIPAMOYTONb- Puce. 25
HOTO TPeyroJbHHKA COOTBETCTBEHHO
PaBHEL KaTeTy U ONpHJIeKalleMy K HEMY B B,

YIJay APYroro, To Takue TPeyrolbHHUKR
paessl (puc. 26).
AC=AC,, JA= LA,.
3. Ecau runoTeny3a M OCTPEIH yros c A C, A,
OAHOro MPAMOYTOJLHOTO TPEYToJbHAKA Puec. 26
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COOTEBRETCTBEHHO DABHE 'HIIOTEHY3EC H

OCTPpOMY yIMIY APYroro, To Takme Tpe-
YroABHUKY paBHE (puc. 27).
AB =AIB 1s LA = AAI-

4. Ecan rAnoTeRy3a M KaTeT OXHOTO A C
NPAMOYTOJLHOTO TPEYTrOJLHUKSE COOT- Puc. 27
BEeTCTBEHHO PABHBl FHIIOTEHY3€ M Ka- B B,

TeTyY APYIoro, TO TAKHEe TPEYIroJLHHKIA
parHH (pnc. 28).

AB =A,B,, AC = A,C,.

T —l F1]

C‘ L A Cl Al
Puc.28

10. Yervipe 3amevaTesbHble TOMKH TPEYrOALHHKA

C KOyKABIM TPEYTOJLHHKOM CBASAHE! 4 TOUKH:

1) TouKa DepeceucHns MeIHaH;

2) Touka mepece4yeHRA GHCCEKTPHC;

3) TouKka NepeceyeHNA BHICOT (MM MX IPOAOKeHHIT);

4) TouKa DepecevYcHAA CePeQHHHBIX IePIeEANKYAAPOB K CTODOHAM.

OTH YeThIPE TOYKU HAZBIBAIYTCA 3AaMEOUATONBHLIMHE TOYKAMH TPEYTOALHHKA.

BeicoToit TpeYroNEHRKA HAa3LIBAETCA NJAMHA NePONEeHRHKYIAADA, OOYINeH-
HOro 1a J060# ero BepInHHEL HA IPOTHBOJCKAIIYIO CTOPORY WAH e IPOAOA-
JKeHme.

B mynoyzoavrnom mpeyzoavruke (puc. 29) ABe BHCOTH NAZAIOT Ha 1PO-
AOJKEeHHNe CTOPOH M JIeKAT BHE TPeyrolbHEHKA, & TPEThA BHYTPH.

B ocmpoyzonvroxn mpeyzoavrure (puc. 30) Bce TP BRICOTEI JEXAT BHYT-
PH TPeyroJIbEHKA,

B npamoyzoaviom mpeyzoavHure KATeTH OZHOBPEMEHRHO CAYIKAT B BEICO-
raM¥u (puc. 31).

A DN

H  pye.29 Puc. 30 Parc. 31

Tpn BEICOTH TPEYTOJbHUKA BCETAS HEPECEKAIOTCA B OAHONH TOUKe, HASLI-
BaeMoil opromenrpoMm. B TymoyronsEOM TPeYrOABHEKE OPTOIEHTD JeKHT
BHE TpeyroNbHHKa. B npAMOYronbHOM TpeyroJlbHAKEe OH COBIANAET C Bep-
IMHHOH OPAMOrG yTJA.

Meauano#i TpeyroJL-HMKA HABLIBAETCA OTPE3OK, COeAUHAIONINII BepIINAY
TPEYTOJBHHKA C cepeARHOH NIPOTHRONOIOMHON CTOPOHE,
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2 Fi ; Fl §
I L

Puc.32

A

Puc.33

Tpu MeAUAHLI TPEYTOJbHUKA HNEePeceKalnTca
B OAHON TOYKEe, KOTOPadA ABAAETCH LIEHTPOM TH-
KeCTH TpeyroabHEERa (puc. 32).

ITa TOUKA ASHNT KAXKAYI0O MeHaHy B OTHOILE-
HuM 2 : 1 (cuMTas OT COOTBETCTEYIOLIEH BepIUNHEL),

BuccexTpucoit TpeyroJibHHKa Ha3sBaeTcH
OTpe30K GHCCeKTPHCHL Yyrila OT BepIIMHEI AQ Ie-
peceueHHA ¢ NPOTUBOIEKaTel CTOPOHOH.

Tpu ducceKTpuCH TPEYIOJBHUKA NlepeceKa-
0TCA B ONHOI TOUKe, KOTOPAs ABIAETCH LEHT-
POM BOHCAHHOTO Kpyra (puc. 33).

Tpx mepmeHAUKYAApPA K CTOPOHAM TPEYTOMb-
HHMKA, OPOBEeHHBIC Yepes UX cepeAnHE! (puc., 34,
35, 36), nepecekarorcsa B OAHOM TOUKe, KOTOpaA
ABJIACTCA LEHTPOM ONHCAHHON OKPYRHOCTH,

B rynoyroanHoM Tpeyroabumnke (paEc. 34) ata
TOUKA JIXKHUT BHE TPEYTOJbHMKA, B OCTPOYIOJb-
HOM (puC, 35) — BHYTPH, B IpPAMOYIOJIEHOM —
HA cepegHHe 'HNOTEHY3H,

OpTOLEHTp, IIEHTP TAXKECTH, UCHTP BOHCAHHOH M ONHMCAHHON OKPYXKHO-
¢cTeit cOBIARAIOT APYI ¢ ZPYTOM TOJBKO B PABHOCTOPOEHSM TPEYTOIbEHKE.

Puc.35 Pnc.36

11.TpoKH3BOALHDLIH TPEYrOABHHK

1) CeoiicTBO 6mccexkTpucs (puc, 37) BHYT- C
PeHHero yria TpeyrojbHHKA!
a_4%
b b b .
2) Aanna GHCCEKTPHCHI:
l.= Jab-ab, ;
- Jabla+b+cla+b-c) A b a, B

[

a+b Puec. 37
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3) AnmBa MeauaHbI:
m, = %,{2(4;2 +b%)-¢c? .

4) NnmBa BHICOTHI:

2
h,= ;Jp(p—a){p—b)(p—c),
rae a, b, ¢ — CTOPOHEI TPeyroJbHHUKA,

1
p= 2 (e + b + ¢) — nonynepumerp,

h, — BrICOTa, IPOBEAEHHAA K CTOPOHE C.
5) 3aBuCHMOCTh MERAY CTOPOEAMH H BHICOTAMM:
1 1 1

12. Teopema Yesnt

Jna roro uro6sl npamMue BE, AD u CF
(pnc. 38) nepeceKanucs B OZHOH TOYKE,
HeO0X0HMO B JOCTATOUHO, YTOOH! BHIDOJI-
HAJIOCH PABEHCTEBO D E

Puc.38

13.Teopema Meneaan

Ecau Ha cropoHax BC, AB u npogomxe-
HHH CTOpOEM AC AARC 3a Toury C orMe-
4YeHE! COOTBETCTBEHHO TOukM A,, C, u B,,
Jexxalque Ha OAHOR npamoii, To
AC, BA, CB, _ G 4
CB AC B4 3 B,
A C
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14.Teopema cunycos

Bo BCAKOM TPeyroJbHUKE CTOPOHH OTHOCATCA KAK CHHYCH IPOTHBEO-
JEMAIUX YIIJIOB:

azb_cng’

sina  sinff  siny

rie R — pagmyc OKpYKHOCTH, OITMCAHEON OKOJIO TPeyTroJbHUKA,

15.Teopema KocuHycoB

Kepagpar ofHOIl H3 CTOPOH TPEYroIbHUKA PDABEH CYMMe KBAJDATOB ABYX
APYTUX ero ¢TOPOH MHHYC YABOSHHOE [IPOM3BeAeEHe 3TUX CTOPOH HAa KOCH-
HYC yriaa Mexay HUMHU:

a2 =02+ ¢2 - 2bc cos .,
b2 = ¢2 + a2 - 2ca cos B,
c2=a2+ b2 - 2abcosy.

16.TMAomAaAb TPEYTOABHHKA

1
1)8= Eah“;

2) 8= -;—ab sin v;

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

4)S=pr,mep=%(a+b+c);

5) S = a_bc
4R’
8) S = a sm.BsmC .
2sin4d

17. PaBHOCTOPOHHMI (NPAaBMAbHBLIA) TPEYTOALHUK (pHc. 40)

2
S = af;a=RJ§=2r\/§;
J_

=T,r-7r h=
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18.MoaoOHbIe TPEeYroAbHHUKH

JiBa TpeyTosibHUKA HASBIBAKTCA BOZ00-

¢ C
EEIMH, €CJIHN HX YIJIE COOTBETCTBEHHO !
PABHBI H CTODOHEI OJHOT'O TPEYroJbLHM-
Ka OPONmOPIHOHANBHEL CXOACTBEHHEIM

cTopoHaM apyroro (puc. 41).

AB HAIBI, BC H BICI,AC HAICI—

CXOACTBeHHBIC CTOPOHEIL.

A B 4, B,
Pue.41

H3 nojo6ua TPEYTONBHUKOB CASAVET:
LA =LA, /B=/B,, LC=LC,.
AB BC CA

AB, ~ BC CA

=k,

rje k — roapbanuenT nogo0HA.

Oobosnavenue: AABC ~ AAB,C,.

Ecix ABa TPEeYroJbHMKA NOAO0HEL, TO OTHOLIEHHE HX IIOmaeit pasuo k2,

T. €. SAABC M SMIBJcl = kza

19. lipu3naku NoAOGHA TPEYroOAbHUKOB

I npusBax: ecau ABa yriaa ogHOro C
TPeyroJdEHHKA COOTBETCTBEHHO DABHDBI

OBYM yIJIaM APYTOrO, TO TaKue
YrOJBLHUKY NOoA00HK (pHC. 42).

LA=A,, /B=B,.

%!

A B A, B,
I1 npranak: ecay gBe CTOPOHLI OAHOTO
TPEYTOJAPEUKA NPONOPIIHOHAILHET IBYM Puc.42
CTOPOHAM APYIoro M YLK, 3aKJII0-
YeHHBle Me)XAY HUMH, DABHEl, TO TaKHe c c
TPeYroJAsHHEHN NoZo0R: (puc. 43), 1
LA = LA,,
AB  AC
AB  AC K 4 B 4 By
III npu3BaK: ecaA¥ TPH CTOPOHEH! Of- Puc.43
HOIO TPeYroJbHUKA TPONOPLUUOHANBHE C
TPeM CTOPOHAM APYIroro, To TaKHe Tpe- C,
YTONBHHAKK NoJo0HsI (prc. 44).
_ BC _ AC
AB  BC AG 4 L £ 3,

Puc.44
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IInomann nono6HBIX (GUryp (B 4aCTHOCTH, MHOT'OYTOJILHUKORB) NPOILOPI{HO-
HAJIBHBI KB&APATAM MX CXOACTBEHHBLIX CTOPOH,

B uacTHOCTH, NACIIAAU KPYIOB OTHOCATCA KaK KBaApPAThl PafUyCcoB (Maa
OARaMETPOB).

d
a
Puc.47
D a
dy
b
hk, B [
a ]
A E

20. YerbIpexyroabH1K

1. IIponasoapHBIil BRINYKAbIH (d; B
dy — AMATOHAJH, ¢ — YTOJ MeXAY HUMHM)
{puc. 45).

S = %dldz sin ¢.

2. Bnacamnsiit (puc. 46).
o+y=p+35=180°.
B na:060M BOMCAHHOM YeTHIPeXyrOJBHH-

K€ CYMMAa NPOTHBOIOMOKHEBIX YIJIOB PARHA
180°. Bepuo 1 o6paTHOeE.

ac + bd = d1d2
{reopema IlTonemesn).
S=(p-a)p-b)p-c)p-d),

mep=%(a+b+c+d}.

3. OnHcanabI.

B 11060M OmHCAHHOM YeTBHBIPEXYTIOJIb-
HHUKE CYMMBbI IPOTHBONOAOHBX CTOPOH
paBHbBI (puc. 47).

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

21.Maparrerorpamm

TTapasuteorpaMMOM HA3BLIBAETCHA YETHIPeX-
YrOALHHAK, Y KOTOPOTO IIPOTHBOIIONOMKHDIE
CTOPOHBI IONAPHO NapauUleNnkHEl (puc. 48).

AB|| DC,AD| BC

(@ m b — cMeRHBIE CTOPOHEI; O — YTOJ
MeXAYy HuMM; %, — BBICOTa, MPOBeAcHHAA
K CTOPOHE @).

d? + d? = 2(a? + b2) — 3aBUCHMOCTH
MeIy CTOPOHAMU M JUATOHANIAMM;

. 1 .

S=a‘h,=absin a = §d1d2sm(p—

IIOLIAAL NAPAJLIEOTDaMMa.,
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HexoTopsie cBoiicTBA:

1. B napannejiorpaMMe NPOTHBOIOJOMHEIE CTOPOHEL B YIVIBI DABHLE (AB =
= DC; AD = BC; LA = ZLC; LB = /D).

2. JluaroHany napanejlorpaMMa B TOUKe NepeceueRus JeJdaTca NonoiaMm
(AQ = OC; BO = 0OD).

3. CyMMa yriioB, NpHJIEKAIIKX K OAHOHK CTO-
poHe, paBHa 180° (LA + LB =180°nrT. a.).

4. Nunaroxanb mapaanelorpaMMa JeJUT ero
Ha JBa paBHEIX TpeyroabHHXKa (AADC = AABC,
AABD = ABCD).

5. BuccexTpuca yria napajanesiorpaMMa OT-
ceKaeT OT Hero paBHODeAPEHHBIN TPEYrOJNbHHK Prc.49
(puc. 49).

IIpuzBaxn napaanejsorpamMma (puc. 48)

1. Eciu B 4eTHIPeXyToabHIKE ABE CTOPOHB! PABHE i Mapainesbenl (AB =
= DC, AB | CD), 10 Taxofi 9eTHIPeXyTOJAbHHK — IIapajiIe]orpaMM.

2. Ecan B yeThHpeXyrolbHUKe TPOTHBONOIOKHEEIC CTOPOEE! NONADHO PAB-
ol (AB = DC, AD = DC), 70 TaKo} YeTHIPEXYTONLHUEK — NapaaNeorpaMM.

3. Ecau B 4eTHIPEXYTOJbHAKEe NPOTHBONOMOMKHLIC VPR DONAPHO PABHEL
(LA = 2C; 4B = £D), To Taxoi YeTHIPEXYTOALHUK — OaPaJliIeIorpaMM.

4, Ecsnt B 4eThIPeXyTONbHHUKe JHATOHANIH NEPECeKalTCa H B TOUKe Hepece-
YeHHUA AeNATCA MONIONAM, TO TAKOH YeTHPeXYTOJLHUK ~— IIAPAJIACIOTPAMM,

22. Tpaneuns

@ M b — OCHOBAEMA; i — BHIcoTa; d; U
d, — IDMarOHANHM; ¢ — YroJ MeMXAy HAMH
(pnc. 50).

Tpaneiueit Ha3b1BAETCA YEThIPEXYTOIb-
HHUK, ¥ KOTOPOTO ARe CTOPOHEI Mapalljienb-
HBI, 8 ABe He NapaJIe/IbHEL,

AB| DC, AB v DC — ocHOBaHMS Tpame-
nuu, AD n BC — 60K0OBbIe CTOPOHHI.

Orpesok [, cOeUHAIOMMNI CepeaNHEI
GOKOBEIX CTODOH, HAa3blBAETCA CPenHeH Jn-
HHeill Tpamemuu.

1
= 3 (¢ + b) — nnunHa cpezHeli MUHHH TPATICLHH,

LA+ LD =180°; LB + ZC = 180°,
1
S=l-h= E(a+b)-h= %d1~dzsincp-—nnomanbrpanennu.
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D b C
d
h
d
A E a
Puec.51
D b C
r
r
0 h
(%
A a
Puc. 52
T,
0
Puc.53
C b B
[}
h 3
(] ]
b E
uil a -

Pue. 54

1. PaBnoGeapernan Tpaneumns

Ecim y rpanenny 60KOBBIE CTOPOHR!
PABHBI, TO TAKAA TPaNeOHa HASKBAETCA
paBHOoBenpennoit (puc. 51).

AD = BC,

B paesnoGeapenHoil Tpanenuu yrawl
IIPH OCHOBAaHHAX paBHH (LA = LB; LC=
= /D) n auarorsaxu pasaSbI (AC = BD).

1
AE = 3 (a —b).

Ecoim AC L BD, 10 S = h2,

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

h = 2r, r — paauyc BNHCAHHOMN
OKpYMHOCTH; h = JE .

R — pazmyc ONKCAHHON OKPY)XHOCTH.

Touka O — LeHTP OKPYXHOCTH,
ONMHUCAHHON OK0JO JIIoboro TpeyronbHu-
K&, BEPOIHHEI KOTOPOrO COBUAZAIOT C
BepIIMHAMHN Tpamenmun (puc. 53).

2.MpamoyroabHas vpaneums

Ecau B TpaneniH OANE U3 YIJIOB OpA-
moit, TO TaKad Tpanemus HA3LIBAETCH
NpAMOYroabHOi (puc. 54).

£D = ZC = 90°,
BE = CD = h (BricoTa Tpanemun).
AE=a~b.

23. NpaSmoyroAbHUK

[IpAMOYyroabHNKOM Ha3bIBAETCA IAa-
paixejorpaMM, ¥ KOTOPOTO BCe YIibl
npaMee (puc. 55).

C B
d
b
d ¢
D p v}
Puc. 55
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ITpamMoyroabHuEk o6aagaeT BceMH cBOCTBaMM napaanenorpaMma. Kpome
TOTO, Y NPAMOYTOJbHHKA HATOHAJNH PABHML.
CTOpOoHB IPAMOYTOALHHKA OAHOBPEMEHHO ABJIAIOTCA U BRICOTAMU.

d?=a? + b2,

S=ab=%dzsintp.

24.Pom0O

PomOoM Ha3bIBaeTCH HApaJLIeNOTpPaMM,
¥ KOTOpOro Bce CTOPOHE] paBHhI (pHc. 56).
Tark Kak poMd ABIAETCA MapPaAIENO-
rpAMMOM, TO OH 06Ja/aeT BCeMH ero cBOk- a h a
CTBAMH, A dy
Kpome Toro, duazonanu poméa 83aum- a”
HO nepneHOUKYRAPHLL U A6ARIOMCA OUc- A p B
CEKMPUCaMU €20 Yy2a06.
Puc. 56

AC 1L BD.,
AC — f6nccexrpuca yrimos A u C; BD — 6uccexrpuca yrios Bu D,
di + di = 4a2,

S=a-h,=a’sina= %dl-dz—unomanbpomﬁa.

25.Ksaapar

KranpaToM Ha3bIBaeTCA NPAMOYIONLENK,
Y KOTOPOTO BCE CTOPOHKEI paBHA! (prc. 57).

MoxHO cKa3aTh, 4TO KBAAPAT — 3TO POMO ¢
IIPSAMEIM YIJIOM. d

KBagpar obaagaeT sceMy CBOMCTBAMU IPAMO-
YroALHUKA ¥ poMba.

OcHoBHBIE CBOMHCTBA
1. ¥ kBagpaTa Bce yriasl IpAMEBIE. Puc. 57
2. V¥V XBaagpaTa JHATOHAAH PABHLI, B3ANMHO

NePOEHARKYIAPHE U ABJIAIOTCA OUCCEKTPHCAMA
€ro yIrios.

26. OKpyKHOCTDL

ORpYRHOCTBI0O HA3EIBACTCHA MEeOMETPHUUECKOS MECTO TOYEeK NIOCKOCTH,
PaBHOYHAJIEHHEIX OT OJHOM ee TOUKH (HeHTpa) (puc. 58).

OTpescK, COBAUHAKIOUNA LEHTP OKPYHHOCTH ¢ TOUKOH HA OKPYXHOCTH,
HA3BIBAGTCH PASHYCOM.
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O6oanavenue: r unu R,

Ha pucyare OC=0OE =0D =R,

YacTh OKPYKHOoCTH (HanpuMep, CmD) Hazbl-
BaeTCA AYTOW,

OTpe3ok, COEAMHAIOMINI ABe TOUKH OKPYX-
HOCTH, HAZRIBAETCA XOPAOH, a8 XOpAa, IPpOXod-
maA yepes NeHTP, — AHaAMETPOM.

AB, BC, CD u CE — Xopan OKpYy¥HHOCTH.
CE — mauboabimas U3 X0pJ — AHaMerp.

Ooosnavenue: d unu D.

D=2R.

YacTh OJA0CKOCTH, OTPAHMYEHHAA OKDPYKHO-
CTbI0, HABEIBAETCA KPYTOM.

Yacrs Kpyra, orpasudeHsaa ayroi (CmD) u cTaArnBawieil ee xopaon
{CD), HA3BIBACTCA CerMEeHTOM.

Yacrh Kpyra, oOrpaHUYeHHAA ABYMA DAARYCAMH H XYroii, HAZBIBAETCA CeR-
TODOM.

¥roa, ofpasoBaHHEIA ABYMA pagHyCcaMi, HA3BIBAETCS HEHTPAJAbLHBIM
{(£COD na puc. 58).

¥Yroi, y KOTOpOro BepIDHHA JIEJKAT HA OKPYKHOCTH, & CTOPOHDBI ABIAIOTCH
XOpAaMH, HASLIBAeTCA BMHCARHELIM (Hanpumep, ZABC),

27.CBOMCTBA KACATEAbHBIX K OKPYXXHOCTH

¥roa, o6pazoBaHHBIN ABYyMS KaCaTeJb-
BeiMK (CA n CB), vcxogAmuMA U3 OAHOCH
TOYKH, HA3hIBaeTcA onucananim (LACB
Ha puc. 59).

C 1. Papnyc, npoBse/ieHHEIH B TOURY Kaca-
HHSA, TepIeHAHKYAADEH KacaTeJbHOH.

2, Jigpe KacaTenbHbBIE, IPOBEACHHBIE K
OKPY/KHOCTH M3 OZHOM TOUKH, PABHHI, H
LEHTP OKPY’KHOCTH JIe;KUT Ha OHCCeKTpHCe

Puc.59 YIaa MexJay HUMM,

A

28. OKpPYXHOCTb U TPEYTOAbHHK

1. Orono BCAKOro TPEYrONBHEUKA MOMXKHO OIHU-
CATH OKPYKHOCTE; IEHTPOM OKPY>XHOCTH ABIAETCA
TOUKA IepeceucHHA NepIeHAHKYIAPOB, TPOBeeH-
HEBIX K CTOPOHAM uepes HX cepeiuHrl (puc. 60).

2. Bo BCAKHNA TPeyTOJNBLHMK MOMHO BITMCATH
OKPYXKHOCTE; LIeHTPOM OKPYIKHOCTH ABAAETCH
TOYKA TIepecedeHnsa OuccexTpuc (puc. 61).
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29. OKpPYXHOCTb U YETLIPEXYTOAbHMK

1. Joa Toro 4ro6Gnul OKOJIO YeTHIpex-
YroJABLHHKA MOMXHO OBIJIO0 ONHCATH
OKDPYXHOCTDH, He00X0AHMMO H JOCTATOY-
HO, YTOGHl CYMMa IPOTHBOHNOMOMHBEIX
yrioB Guinia paBHA 180° (pue. 62).

o+ = 180°,

2. lIns Toro uTobhl B YeTHIPeXyToAb-
HMK MOXHO OHJIO BOMCATH OKPYXK-
HOCThH, HeOOXOAMMO M AOCTATOYHO, UTO-
Obl CYMMb! IPOTHBOHOJIOMKHBIX CTOPOH
OsUIH paBHE (pac. 63).

a+c=b+d.

30. Yrabt n OKPY)XKHOCTD

HeBTpAIbBELIH YTOA U3MepsIeTea AY-
roit, Ha KOTOPYIO OH cnMpaeTca (puc. 64).

ZAOB =uwuAmB.

BnucaBHBIA YyroJa H3MepAeTCA HOMO-
BHHOH AYrd, Ha KOTOPYIO OH ONHPaeTCH
(puc. 65).

ZABC = -;—uAmC.

Pue.84
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B
00 C
m
A

Pue. 65

Puc.66

A
m.B
m
o]

Pue. 67

A' D
m ’ n
B
C
Puc.68

¥Yroa Mmexay Xopaoil H KACATeXLHOH H3Me-
pAeTCHA MOJOBAHOH AYIH, 3aKMI0OYEeHHOH BHYT-
pH Hero (puc. 66).

£ABC = %uBmC.
¥roa Mexkay ARYMSA KACATEJLHBIMH H3Me-
pAeTcAa MOJAYPasHOCThIO oyr (pHe, 67).
LABC = %(uAmC - wAnC).
¥ron Mexay AByMH XOPAaAMH H3MepAeTcs

OONYyCYMMOH Ayr, Ha KOTOphle OH oOnMpaerca
(puc. 68).

LAEC = -;—(uAmC + uBnD).
Yroa MexAy CeKYIHMHE U3MepAeTCA TOJy-
PA3HOCTEIO AYT MeXKAy HUMU (puc. 69).
LABC = %(uAmC — VEnD).
¥ron mexay KacaTenXbhBol M coRymel us-

MepfAeTCcHd NONAYPA3HOCTHIO OTCRKAEMBX MMM
OyT, IPHIeXKAIUX K KacaTeabHo (pue. 70).

ZABC = %(uAmC - uCnD).

m
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31. MeTprueckse COOTHOUEHHUS B OKPYAKHOCTH

Ecau xopasl AB u CD nepecexkawTca B
Todke E, TO IPOH3BEAEANE OTPE3KOB OXHOM
XOpALI PABEO NPOUIBEICHHIO OTPE3KOR NDY-
roi (puc. T1).

AE-EB=CE-ED.

Ecan n3 Touky B K OKPY:XKHOCTH IpoOBeae-

HH ABe cexymiue BDA u BEC, 1o

DB-AB=EB-CB (puc. 72).

Ecnp u3 Touxn B K OKPYRHOCTH IIpPOBeje-
HEI cerymiag BDA u wacarensnaa BC, To mpo-
H3BeCHHE CORKYUIeH HA ee BHEIIHIOW YACTh
PABHO KBAAPATY KACATeABHOM (puc. 73).

AB - DB = BC2,

Puec.72 Pre. 73

32. AAuna okpyxnocTu. lMaowaas xpyra u ero yacrei

C = 2nR = D) — pnuHa OKPYXHOCTH;
[ = nRn°
180°

= Ro — anuHa LYTH OKPYAHOCTH;

1 1
Syp=nRZ= 1 nD2 = 3 CR — nnomair Kpyra;

C
=35 3,14 — oTHOmMeHHe AJTHHEI OKPYX-

HOCTH K €€ JHaMeTpY;
_nR’n Puc, 74

S, = — mJIo b CEKTODA.
e~ "20) IIaxn JH
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33. MNMonatue BexTopa

Bexmopom Ha3RIBAETCA HANPABJEHHEI oTpesok (puc. 75).

Beaku# BeKTOp XapaKTepu3yeTcs: . B
1) HagaJIEBHOI TOUKOIE; ¢

2) HanpaBJeHUEM; A

3) mannoii (Mogyiem), Pue. 75

Haunoil ( Modyiem ) HeHyIeBOro BeKTopa AB HaaniBaeTca ANHMHA OTPE3KA

.

AB u o6osnauaercs |AB| unu |@

34. PaBencTBO BEeKTOpOB

Ecny HeHyNeBEIe BEKTOPE! JIEMKAT HA OFHON NpAMOH HAJIM NapaiJelbHbIX
OpAMBIX, TO OHY HASBIBAIOTCA KoAUHeapruimu (puc. 76).
KonnureapHBle BEKTOPHI: Ae

a, m, CD, KP, AA=0.
HeKoJINHeapHbIe BEKTOPBI:
CD u ST, KP u ST.

KoanmeeapHBle BEKTODHI HA3HIBA"

I0TCA COHANPasAeHHbIMU, €CIH OHH
HMEIOT OJHHAKOBLIC HAIPABJICHHUA. K S T
Hanpnwmep, & ™' m, @ MKP, >
s Puc. 76
m T KP.

KoanuueapHBle BEKTOPhI HASKIBAIOTCH NPOMUBONONONHO HANPAGACHHbL-
MU, eCJIH OHH HMEIOT DA3HbIe HANTpaBJIeHHA.

HanpuwMmep, ¢ u Eﬁ,ﬁin (TD, CD u KP.

BeKTophl HASHIBAKTCHA PASHbIMIU, €CJAH OHH COHAUPABJIEHK H UX ANHHED
pPABHBEL.

35. KoopanHartbt BekTopa

IIyers A(x,; y,) — Hauano Bekropa d, B(x,; i/,) — KoHem, BeKTopa & (puc. 75).

Koopdunamamu eexmopa @ HA3LIBAIOT UMCHA @) = X, — X, Gy = Y3 — U
1 0603HAYAI0T d(d,; a,).

Toraa abconwTHas BeAnunHa (MOAYNEL) BEKTOPa C KOOPAMHATAMHA 4, Q3

pasHa |d |= \jaf +a§.

Ecnu BeXTOpbI PABHBI, TC ¥ HAX PABHE COOTBETCTBYIOIL{HE KOODAHHATEI.
H oB6paTHO, €C/IN ¥V BeKTOPOB PAaBHEL COOTBETCTBYIOIINE KOOPAMHATHI, TO BEK-
TOPH PABHEI.
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36. AeiicTBuA HaA BEKTOpPaMH

B
1. CymMa JBYX BeKTOPOR.

KakoBsl GBI HH ObLIH TOURE 4, B, C, nmMeer
MeCTO BeKTOPHOe paBeHCTBO (puc, 77):

AB+ BC = AC (npaBuiio TpeyroaLHUKS),

nax d +b=2¢.

2, BerTopsl CKAAALIBAKTCA reoMeTpHUye-
CKH II0 IpaBHAY HapaiienorpaMmMa (pHc. 78):
CyMMa ABYX BEeKTOpoB @ u b, nmMeomux obigee
Havuano, H3o0paxiaeTcd AHATNOHAJIBIO lapalie-
JAOTPaMMAa, IIOCTPOEHHOrO HA 9THX BEKTOPAaX.

3. Ina BeKTOPOB CNPABENJIHEBBI NEpeMecnti-
meRvHbillt 1 cotemamenbHolit 3aKOHE] CJI0MEHNA:

d+b=0b+d n a+G+dOH=@+5h+e.

4. Paznocmuio gexmopoe d(a,; 6p) & b(b,; bs)
HA3KIBAE€TCH TaKo# BeKTOp ¢(C;; €3), KOTOPHIA B
CYMMe ¢ BeKTOPOM D faeT BeKTOp &, T. e.

b+ &= d (pmc. 79).

5. YMHOKeHHe BEKTOPA Ha YUCHO,

IIpouszeedenuem sexmopa d(a,; as) Ha wucao A
k HasmiBaercs BekTop kd(ka,; ka,). Puc. 79

Hs onpeaeneHna cregyer, 4To:

1) npoussedenue n106020 8eKMOPA HA LUCAO HYAb €CMb HYAE0U 6eKMOP;

2) drs a06ozo wucaa k u n06020 éexmopa d eerxmopst @ u kE KOARUHEADHbL.

OcHoBHBIE CBOHCTBA YMHOMKEHHMA BEKTOPA HA YHCJIO:

1) (kl)d = k(ld) — couemamenwvHrbiii 3aK0H;

2)(k + 1)d = kd + ld — I pacnpederumenwvrbtii 3akoH;

3) k(@ + b) = kd + kb — II pacnpedeaumenvruiii 3ax0m.

37. CxaaapHoe npon3seseHHe BEKTOPOB

Cranaprvim npouséedenuem KBYX BEKTODPOR HASHI-

BAeTCA MPOUIBEACHNE HX AJMNH (MoAyJjei) Ha KOCHHYC y

yria Mexay HeMu (puc. 80).
da-b~|al- |8 - cos a. a
1)Ecana L b, To 0 =90°, cos a =0, Torna @+ b = 0. 'E'
Bepso v o6paTHoe: ecn @ * =0, ro d L b. Prc. 80

2)Ecmua <90, r0d 56> 0;ecmma>90,r0d- b <0,
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38. CkaaspHoe npou3sBeseHHe B KOOpPAMHATAX

Ecau @{x; yy}, blxy; yo}, 10 d - 6 = 2120 + 110
Caedemsue 1. @ L b Toraa u TONBKO TOTEA, KOTAA X;X5 + Y ys = 0.

XX, + )Y, _
—— "=/ TZle 0 — YroJI MeKAy HeHYNeBk-
\/xl +Y 'Jx2 + U,

Mu BeKTOPaMU d{x,; ¥}, b{xo; yo).

Cnedemaue 2. cosa=

39. Ceo#iCcTBa CKAASPHOTO NPON3BEAEHNS BEKTOPOB

a ;
2)d-b=1>"d (uepemecTuTeNBHEINA 3aKOH);

+b)-&=4d- ¢+ b ¢ (pacnpedesnTeNBHLIN 3aKOH);
4) (k@) b = k(@ + b) (coueTaTeAbHBINH 3aKOH).

40. YpasHeHue OKpyKHOCTH

Y Ecan meHTPOM OKPYKHOCTH SBJIAETCS HAUYALO
Az, y) XOOPAMHAT (puc. 81), To ypaRHeHHe ORDPYKHOCTH
’ HMeeT BHI

0 x

Y 4\

A

Puc. 81

Yo -~

Ecau meHTp oKPYMHOCTH M(xg; Yo), TO
YPaBHEeHHe OKPYKHOCTH nMeeT BUf (puc. 82)

(x — xp)2 +(y — yo)? = R

4--

Xy

0 X,

Pue. 82

41. YpasHeuune npamoi

1) JIio6aa npAMaA B AeKAPTOBLIX KOOPAMHATAX X U ¥ 3ajaeTCA ypaBHe-
HHeM BHAA ax + by + ¢ = 0, rae @ 1 b — KoapPHOUEHTH NpH HEH3BECTHBIX,

¢ — ¢BOOONHEIN UJIeH.
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2YEcana=0,b%0, 10 y=—§ — ypaBgesue Y4
[
npaMoit, napanaeasaoi ocu Ox (puc. 83). ¥=-3
0 _-;x
Pruc. 83
¢ ¥
HEcmb=0,a#0, 10 Xx= 2 ypaBHEHHe
opaMoii, napaaaeasHoit ocu Oy (puc. 84). c
X=— E
0 T
Puc. 84
¥y i
4)Ecnac=0,a20,b0,T0ax+by=0—
ypPaBHeHHe NpAMOH, NpoxoAAllel yeped HAYANO
koopaunHar (0; 0) (pnuc. 85).
ax+by=0
0 P’

Puc. 85



Pa3zaen |l

YNPAXHEHNA B TABAULIAX

[ER R NSRS IEEN LRI EE RN NIERRREREENERREERIEREN NSRRI ZRNZ] (ELEL LRI ERZE R NELERZE RS REER]

VIl kaacc
CMEXHBIE YIJIbI
Tabauya 1
1 Zac— zeb=25° | 4 /MPK = 2,6 ZKPN
., Zac, Zeb—? /MPK, /ZKPN — ?
K
. b M__P N
2 /mk =8 Zkn 5 ZRLS = 80% /PLR
Zmk, Lkn — ? ZPLR, ZRLS —?
R
B
m /
P L )
3 LCDB: ZADC=4:5 6 ZPKN = 40°
c LADC, /CDB — ? ZMKS —?
P
S
A D B
- M K N
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COxonvanue maban. 1

7 £BCD = 120° 10 ZDOE — 9
ZBCE — ?
C
E D E
30°
A B ) B
8 /80Q — ? 11 ZMSP = /NSK
Z/MSP — ?
T
P
Q K
P R = ~
9 ZKLR = 40° 12 ZAMN, /BMN — 7
/TLN — ?
N D
M
R
T
K N A M B
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BEPTHKAJIBHBIE YIJIbI
Tabauya 2

1 Lap, —? L2 2(L1+ £8) =22+ /4

Zab, —? 1, 22,78, 24 — 2
a
2 120° 2 /
b, 1/ 4
a
2 Z1+ /3 =1T0° 6 Z1+/2+/3=5/4
/2, /4 —? /4 — 9

1
3
\

3 Zmny + Zmn, + Lmyn = 240°

7 Z1=2/2+ 78

Zmn —? £1, Z£2, £83 — 7
n
m 1/2
m 1 3
m
4 /1-,2=1200 | 8 AB 1 CD
23, Z4— 2 o g, ZAOE —?
2 1
9
183 A ol B
4
D
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Oxonsariue maba. 2

9 Z1 = 40° 11 21 - 22 = T5°
42, /8, /4 —12 21, 22, £3 — 1
INJ |
Qbs\
10 Z1=125° 12 L1+ 224 283—7

£2, £8, Z4— 7
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MNPAH3HAKH PABEHCTBA TPEYTOJIbHUKOB

Tabauya 3
Haiiaure mapsl paBHEIX TPeYrOJbHIKOB H JOKAYKHTE HX PABEHCTBO.
1 5
c Q F
M
A B
K* P
D
2 6
N, K B D
M P A c
3 7
S
M N
R
)
T P
3 E F
4 F 8 B
E
M N D
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IIpodonsicenue maba. 3

9|k 13

B

14
Py Q@

11 15
M D q
K P N
N A B
12 16
: K

C
D
RM
C
o

S
z T :
M
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Ipodonacenue mabn. 3

B D
E
A

Cc

17 BC — AD 21 £
A B P
K
0
C D
D
18 22 K
D,
)gg\/E M
A° # B
19 » 23
S T
M
Q R
20 24
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Oxonvanue mabn. 3

25 D 29
A B c
E F
30
27] 4 e p |31
(3
C - B

32
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IEPHMETP PABHOBEAPEHHOT'O TPEYTOJBHHKA

S
1,3

Tabnuya 4
1 c AC=2AB 5 P=35
P =20 EF:EM=3:2
AC, BC,AB — ? EF, EM, MF —?
E\\/F
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 — ? MN =23
P—?

AN

R
Q@ E

R T M N
4 P=64 8 KM + MR =25
RQ=3,5QF P—7

QR, RE,QE —?

N

I
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Oxonyanue mabn. 4

12

DF + FM + DM = 28 AC = BC
P =36 Py-P,=2
FM —? c AC,BC —?
D E
10 RT:RS=4:7 13 MK=KN =12
P=45 P,-P,=3
RT,TS,RS —? MN — 7
R .,S
M° N
11 AC = BC 14 MK =EKN=12
PI—P2-2 Pz“P1=3
AC, BC — ?

K MN-—?
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CBOHCTBA PABHOBEJIPEHHOI'O TPEYTOJIBHUKA

Tatnuya 5
Haiizure ZCBA.
1 A B
300 40° 17
D o C
C
2
C
B
70°
D A
3
C » ” D
A cE
C B
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Hpoooncenue mabn. 5

9 13
B E
A
Iq‘.’oo 600
o O . 0—
A C D D B C
14
B
1500
A” C D E
11 15
D
80° C




40 @ FeomeTpus. 3aAauH Ha FOTOBLIX YEPTEKAX AAR NOAroToBku X TUA u EFD. 7-9 kaaccwi

Oxonvarnue mabn. 5

17 18

NMPU3IHAKH NAPAAAEJBHOCTR ITPAMBIX

Tabnuya 6
VKamure mapsl HapaiiejibHEX IPAMEIX (OTPe3KOB) U JOKAKUTE
X HApaJIeNbHOCTD.,
1 3
B Cc m n
B k
A D r
2 4 | M
N
4
K
P
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IIpooonxcenue mabn. 6

'\Q40°

10




42 «® Feomerpus. 3aaaum Ha rOTOBLIX YEPTEXAX AT NOAFOTOBKM K [TMA 1 ET3. 7-9 kraaccst

IIpodonaicenue mabn. 6

13 17
N B ) c
M S /
F A lD
14 18
M R
B
O
i )g ; f >P< §
A D
L Q
15 19A
2 \ >—=
c
b \\ B
. \ M|
\B\d K
N
16 K 20 8
M
K
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IIpoodonaicernue mabn. 6

21

25

P

30°

22

26 P
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Oxonvanue mabn. 6

29 3 K
o
M F N
32
D, R F
P
33 N
£ (4
o A.ﬁo
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CBOHCTBA YIJIOB [IPH NTAPAJLIEJIbHBIX NIPAMBIX

Tabruya 7
a|d 5 m | n
¢ — ceKyulasa k — cerymasn
a / Z1 - £2=32° m Al Z1=60% or £2
Z1, £2—7? Z1, 22— ?
1
2 n
/ v 2
m|n 6 KP|NM
p — cexymasn LNKP =120°
\? m £1:22=3:2 /N, ZM —?
X 21, £2—1 K p
n
\Z
N M
kld 7 AC| BK
] [ — cerymasa LA, ZABC — ?
g £1=2,6 22
/ Z1,22—1 ¢
2 d
e T A
K
allb 8 KN | ME
¢ — CeKymas ZEMN —?
4
£2=— /1 E
a ‘vl 5
L1, 22— 7 N P
M
680
T+
X2




46 «® FeomeTpHR. 324344 HA TOTOBBIX HEPTEXAX AAE NOArOTOBKH K THIA u EF3. 7-9 kraces

Oxomvanue mabn. 7

9 ap|Be |1 TF | RP
ZDCB — 17 ZRPF, /SFT — 1
E
R » S r P
2,
43° T
D R
10 ce|lea |12 ZKFE — 1
£3 = 130°
ZACD — 7
\c p/E N
3
\2
\ M : K
B A E
13 L1 =72 =30°
AB| DE
ZAEB — 1
B
E
5 25
A D C
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VIJIBI TPEYTOJIBHUKA
Tabnuya 8
/R:ZP:/Q@=8:7:2 | 5 ZA: /C=2:5
/R, /P, /@ — 7 ZA, ZC—?
R A /\B
ZM=2 /K ZQPK = 8,5 LQPM
ZM - /N = 20° LM /Q=8:4
Nmar? ZM, 2Q, ZQPM — 7
P K
ZP=1,5/8 LSTM =2 /8
P ZP, ZR, LS — ¢ Z8, ZSTR— ?
s Z/\“
R T M
Q=04 ZL /B=2.,C

Q. /M, /L —7

M
M
P Q@ L

ZBAC, 4B, ZC— 17

B
P”\\
A C
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Oxonuanue maon. 8

9 #M. MNP, 2P —9 |10 ZTSR: ZRSP=3:5
ZP, LTSP — 7

YIbl TPEYT'OJBEHHKA
Tabauya 9
Haltnnte Bce HeM3BECTHBIE YIVILI TPEYIOJALHHKA.

1 3

K
do

_25° [ ] 30°

40° 609
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IIpodansicernue matn. 9

320 60°

10
K C,
" ] 140°
) ® F
E
E P D
11
00
M N 19 D
B A
v
D
12
C
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TIpodonacenue mabn. 9

13 17

B

"
E A D C

14

15

16
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Hpodonycenue mabn. 9

21 25

22

23

24
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Oxonuanue mabon. 9

31 ZADC — ?

32 ZMON — ?

10° 105°

HEKOTOPBIE CBOMCTBA IPSIMOYT'OJIBHBIX TPEYTOJIBHHKOB

Tabauya 10
1 AB+BC=-12 | 2 /N =2 /M
AB, BC — 1 MN-KN=15
B N KN —?
60°
-
c A K M
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IIpodonxcenue mabn. 10

3 MN = 36 7 AC = BC
MP, PN —? ZCBE — 1
N
oC
300
K M
4 @s—2 | 8 ZQRS — 1

N
5 oD —? 9 BC + AB = 36
B AB, BC —?
M
B &H120°
0
18
A E c C A
tF—7 |10

MN = NK =MK
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ITpodonsicenue maba. 10

11 PR=RQ |15 £KNM, Z/NKM,
PQ —? ZKMN —1?
S
R
7
120°
P Q
12 ZA, /B, ZACB—2? |16 CB,CD —?
¢
a:&gX/TJ;;SK\\\»
4 b B
13 T PT =TS 17 SQ, ZRQT — ?
: £T, LTPS,
/TSP — 7

18 KN =26
PAMKR = 32
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Oronyanue mabn, 10

19

AC =24
Payep —?

20

ZKNM = 90°
£PSM — ?
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TIPUIHAKH PABEHCTBA NPAMOYTOJBHBIX TPEYTOJILHHKOB

Tabauya 11
HaiianTe mapsl paBHEIX TPEYTOJBHAKOB H JOKAXKHTE HX PABEHCTBO.

1 c 6 C
7 M N
T
R s
P
3 8 K L
R
K::‘ s
»
R M N
v R 9
c
D F
E F
A E M B
10
D C
A B
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PACCTOSSHME OT TOYKH 10 NPAMO

Tabnuya 12
HajizuTe paccrosaame oT TouKH M a0 nopamoii AB,
1 A 5
30
26
]
B I M
2 6
M
654
30
A B
3| ,, 7
\
u
B 10 A
4 8
M
Aa
3o
B
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Oxonyanue mabn. 12

13

MC=13

10

AM-MB=1T

14

ME =13
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VIl Kaacc

ONPEAEJEHME U NIPH3HAKH TNAPAJVIEJIOPAMMA

Tabruya 1
Joraxure, uro ABCD — napainesorpaMM.
1 4 B c
A D
2 5
D . c D c
o
A g B A B
3 B C 6 AABD = ACDB
D c
A D A B
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Oxonuanue maon. 1

7 10
- p/ C
A
/B
B
8 11
D ¢
0
A B
9 12 LA+ /D = 180°
BC| AD
B
B c
A D b
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CBOHCTBA NAPAJUIENOTPAMMA

Tabruya 2
HaiianTe nepuMeTp mapanrenorpaMma.

1 5
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Ipodoaxcenue maon. 2

13

15

B

60°

12
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Oxonuanue maén. 2

21

-~ D
MOy 3 4
2
o] - r
30
i 60°
' N
_l 13
MU 7~ ﬁ'JL
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CBOHCTBA ITAPAJJIEJIOTPAMMA

Tabruya 3
HajiauTe HeHM3BECTHBIC YTJLL.
1
N P o4
65°
45°
M
M K 7
2 E
B E ’, C s
K
55° .
A D M
3
Rr\ ns
L o
L Y K
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IHpooonxcenue mabn. 3

9 13
F, E D c
. O
30° o -
70°
o 0

60°

12

115°

70°




66 18 Teomerpun. 3aaa4n Ha FOTOBNX YePTEXAX AAS IOATOTOBKM K TVIA u EF3. 7-9 kaaccw

Oxonuanue maéa, 3

17

18

HAPAJUVIEJIOT'PAMM

HaijtauTe yrasl napajienorpaMMa.

Tabauya 4

1 /M + ZR = 140° 3 /81 £LL=2:1 L
/P /JR
M N R o
2 LB - ZA = 60° 4
A B K, oR
[ ] .
\ \ | |
D C
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Oxonvanue mabn. 4

£1:£2=2:1 7
/1 - 22 =30° R, oL
P K
Q o
2
0
[#]
Q
o b M °K
f c | 8 F. Z1-22=10°
60°
5 S T
A B
M
9 Z1:/£2=1:4
D C
0
i
A ! B




68 e Teomerpus. 3asaun Ha roTOBLIX YepTexXax ars NOAFOTOBKM K THA u EF3. 7-9 kaacew

MAPAJINITEJOTPAMM
Tabruya 5
Haiiaure cToporn napanigenorpaMma, ecan P = 36,
Q L
1 Nr:] / oK 5 . o
M° o N O S
2 P T 6 KM =2KF
K M
F L
R ’ S
3 LO-LS=1 7 AB:BC=1:2
L 0
B C
A D
S M
4 AB:BC=2:3 8 Q T
B 0 oC
N
RM =1,5RN
A"‘_‘ °D
R M




Pazaea ll. Ynpaxrenus 8 tabamuax (VIll kaacc) e 69

Oxonvanue maba. 5

9 o RM + MQ =10 1 LM =2
R, S
Ieoo M
L K
TLj Vs
10 MF-FK=6 12
F
M, 5 oK
45°
E© r"R 4
TPAHNEINHA
Tabnuya 6
Haitiaure yrom Tpanennn,
1 2
B C F M

P
70° 50°
A E N




70 <@ Feomerpun. 3aaa4mn HA rOTOBIX YepTEXax AN NOATOTOBKH K TVIA 1 ET3D. 7-9 kracow

IIpodonxcenue mabn. 6

3 7
‘o
750 60
T A D
4 8
F, M S R
50°
c—| 65°
E M@ K
5 9
P L
K L :5‘6
30°
N T 0
6 10
R M E F
%
35°
N M




Pazsea H. Ynpaxnenus 8 Tabauuax (Vill xracc) em 71

Orouwvanue matbn. 6

15

11
T M E ) F
B a
%
60°
x© F T R
12 16
K F 115" jx
0 /E
45° .
R T x+ 30
N\ ]' M
13 BE|cD 17
B nC M,/ lN
v
75°
55
A - D




72 «® Feomerpun. 3asaumn Ha roTOBHX 4EPTEXAX AAR NOAFOTOBKYM K THIA 1 EF3. 7-9 kaaccel

Tabruya 7
TPANIELIMS
Haﬁ,nm'e PABC.D‘
1 5
C —] !1 ﬂ\'D D 8 C
A
8 10
{ AT 14 B
B® A
2 6 p 10 ¢ AB=DE
D C
) 60° -
A 32 B AT ¢ B
3 7 AB =25
By, 18 .C D, 4 .C
12 20
60°
A~ 49 D A Y, °B
4 8 AB = 27,65
D ¢ DC=14,15
B, 4 C DK | CB
3o
A D
A K B




Paaaea M. Ynpaxmenns B Tabanuax (VIll kaacc) o» 73

Orxonvanue mabn. 7

9 10 BM | CD
PAA.BM = 20
B C B, C
10 8
600
A b A M 6 D
IWIOIAJL HPAMOYTOJNBHHKA
Tabauya 8
Haﬁ,n;n're SABCD'
1 6 3
B“r <€ B c
603
3 12
A© °p A 10 D
2 | Bg ’ oC 4 AB =3 BC
AB-BC=12
D C
5 P=28
AY °p 4 B




74 «e Feomerpun, 32434y Ha TOTOBBLIX YEPTEXAX AAR NOArOTOBKM K [VIA 1 ETD. 7-9 Kkaacch

TIpodorxcenue mabn. 8

5 P =30 9
AB=4BC B c
D C
6 P =36 10 AE = 2,53
AD:DC=2:1
B 15 C
B C R
6pe e
A D A(' OD
B, C B, oC
6
N 1 4V3
6.
300 A i O (e, E O
M A 7 D A D
8 Spamp = 33 12 Ssace = 64
C
D, C M B C
K
A B A D ' E




Pasaea H, Ynpaxwvenns 8 Tabanuax (VIll kaacc) @» 75

Oronvanue maon, 8

—_—

14 AD =3 AB
S&MNC=27 N

4 b Papcp = 46
BC-AB=15
15 Saexr = 28

DC:AD=T7:4
DE-FC-—%EF
K

Do E F\IC

A B




76 «® feomerpus. 3aAaum Ha roTOBLIX YEPTEXAX AR NOAFOTOBKM K TUA u EMD. 7-9 kaaccei

INIOLA Db HAPANJIEJIOI'PAMMA

Tatnuya 9
Hatiznre S,p0p.

1], . c LS

4 D

W

A p B
2 6 B 12 ¢
D c 15°
12 13 10
Y
A B
A D

3

B 12,5 C
30°

18




Pazaea I, Ynpaxuenus B Tabanuax (VI kaacc) o 77

Ilpodancenue mabn. 9

BD = 36




78 @ F'eomerpun. 3aaaun Ha roTOBbIX HepPTEXax AAR MOAroTOBKU K TVIA u El3. 7-9 kraccw

Oxonvanue mabn. 9

30°

17 p=20 |21 AB—BC=4
C
12
9 L
AT ¢ B
18
B . C
3
N
AT 541D
19 BE:AD=1:3
AD-BE~-8
B C
A ¢ D
20 pP=92
BC -~ AB =4
C




Paaaea H. Ynpaxveuns 8 Tabamuax (VIll kaacc) e 79

INIOINAZIb TPEYTOJIBHUKA

Tabauya 10




80 we reomerpua. 3aaaqn Ha roToBbIX HepTeXax AAR MOAroToBku k TMA u EF3. 7-9 kaaccet

IIpodonycenue mabn. 10

13

10

C
C

14

11

I
2N

T2
A
B
5
A

C

12

B

A

B
4
5
V58
65
B
V5
V1o
V18
29
27 0 C
M




Pazaea H. Ynpaxuvenns B

rabanuax (VI xaacc) e 81

Oronvanue mabn. 10

17 ZACM:sBcM=1:2 |19 Sape + Spue = 51
18 A1 £B/AC=1:2:3 20 B
AB+ BC=12 B .
c
A
¢
CD=2BC
SACED=50 D
A
21

Spamn =9




82 e Feomerpun. 3aaaumn Ha roTOBbIX YEPTEXAX AASt ROATOTOBKYM K TVIA m EFD. 7-9 Kkraccst

TVIOINA Db TPATEITNN
Tabnuya 11
Haﬁ;m're SABCD‘
1 AB=10 |5
D 6 c
/ ]4 \
A E B
2 6
B C
x 12 \
A M 20 D
3
c. 13 B
j[—‘—‘_lg\
D A
4
B, 10 ¢
339
12
A 1Y; D




Pazaea Il. Ynpaxnenus 8 Tabanuax (VIll kaacc) e 83

Ilpodonocenue mabn. 11

16

30°

32 B

13

C
8E7\\
D

14

B
A
B A
14 ap
450
c
D

11 p=go |19 BC=%ED
C B AD-BC=4
B C
15 25
12
D A
A 7 D
12 SMCD=60 16 B 4
B 16 c 13 c
A
20
25
A 20 D
D




84 «e® feomerpus. 3aaaum Ha roToBuix yepTexax g noarotosku k THAA u EI3. 7-9 kaaccel

IIpodonacenue maon. 11

AC=BD =8

D jC
A B

17 Spcp =196 | 21
adcp AE=FB= % EF
D 12 C
12
AT e B
18] . M . 22 Saac = 32
7\ Sepce =13
B
A D
AD:BC=2:1 A D
Spramp =120 ABCD — tpaneuusa
19 ABCD — rpanenusa 23 ABCD — tpanenus
AD=DB
B, 2¢ ¢ AB=24
R p. 10 ¢
A 32 D
20 ABCD — rpanenna | 24 ABCD — rpaneuus




Pazaea II. Ynpaxrenns 8 Tabanuax (VIll kaacc) o» 85

Oxonuariue maon. 11

25

BC:AD=3:4
Saanc =30

26

B C

“D




86 e Teomerpun. 3asavis Ha roToBux vepTexax ars noarotoskn k THA u EI3. 7-9 kaaccet

TEOPEMA ITHPAIOPA
Tabnuya 12
Haltaure x
1 B 5
3
x
c
4
A
2 6 ARMN — mpaBmiLHRIH
N M
R
4
x
K
K 6
13
M N
3 K 7 AMPR — npaBuAbHEHA




Pazaea . Ynpaxuenus 8 Tabauuax (Vill kaacc) ey 87

Ipodonxcenue mabn. 12

9 13 R BD =12
AC=x
M 10
x 120° A c
K 36 L
D
10 R rs-13 |14 MK = 25
N
12
T " 24
M
M _E K
TV S
L AC=BC=13 15 SRLK — nopsaMoyrolbsHHEK
AB=10 12
AE=x (l-'_' ,’L
A B
12 K ER=10 16 MT =34
MN =12 K MN =x
x
M N




88 e feomerpun. 3asaun Ha rotoBbix yepTexax arg noarorosrmn k TA u EF3. 7-9 kraccw

TIpodonxcerue mabn. 12

17 AB-BCc=3 p=50 |21
B C T M g
a0
10 x
Q 20 S
A D
18 Skamns = 963 22 ABCD — rpanenusa
M N C B
X 3 5
60° 60°
K S
&
X
19 Syvrs =99 |23 MKLR — rpanenus
N R
xf |o 15
M é S
20 RLKM — napannenorpaMm 24
C B
M T k
N\ x
x X‘.) 5
60°
R® L b 18 A




Pazaes H. YnpaxHenna 8 Tabanuax (VIll kaacc) em 89

Ilpodonsxcenue mabn. 12

25

12

29

5=255
M

Q5 N
_\
]

T° 17

30

MNTQ — rpanenusa
SMNTQ = 50

N T
x 13
M
5 .
Q

27

31

ABCD — tpanenus
S ARCD - 432

28

S=443

32

M
KC—J M x L
sl 10

. [
RY ? 'y




90 «e Feomerpus. 3asa4u HA rOTOBLIX YepPTeXax AAS ROAroToBkmn K [VIA u EF3. 7-9 kaaccu

IIpodanocenue maba. 12

33 AKBL — xpagpar | 37 RN -MK =4
S =06
A M K RMNK
M
x
4 y x R N
L °B K
34 ABCD — xBagpar 38 ABCD — napaanenorpaMm
B C 140
| (| Pupcp =42, Sgpcp =3
R
@
M o
x
a® °D
35 ABCD — npaMOoyroiasHHK
F x C
13 5
18 D
36 Posnx =70 40 ABCD — powm6
SABCD = 480
N BD = 20
B
17/ |x \25
A C
é K
D




Pazaea . Yrpaxvetns 8 Tabaunuax (Vill kaacc) am 91

Ipodonocenue maba. 12

4 ABCD — napannenorpaMm 45 LRQT — rpanenusa
S = 900 S1.ror = 300
B C R Q
A 33 E 12 D L M T
42 MKLT — napannenorpamm 46 RKQL — rpaneunsa
Syrrr =48, Pyyrr =40 8=~ 100
M K K, 18 L
0
B 4
T
¢ L R X Q
43 MLBT — tpanenus 47 Sapep =60, AD || BC
S =243

[\ & 8 [
M E T A 17,5 D

44

Saape = 320 48 ABCD — npaMOYToNBHHK

B B M x C
A 2al 28/ 40
A 35 F5 C A D




92 we feomerpun, 322241 Ha FOTOBbIX YEPTEXAX AN NOAFOTOBKM K THA u EID. 7-9 kaaccw

Oronyanue mabn. 12

49 MKLT — tpamemus | 92 ABCD — rpaneuus
S=81 S =100
K I KE = x D C
M E T A7 24 E. B
50 ABCD — Tpanenua 53 ACBM — napanajenorpaMm
AC=19
BD=12 24
B 5 oC S=54 ¢ B
&«
16
x F
A X D A E M
51 RQMN — tpanenma | 24 Sapcp = 180
QN =12
Q. * M RM =5 D X C
13 13
R 10 N A 20 B




Pazaea Il Ynpaxnewus B Tabanuax (VIll kaacc) o9 93

OINPEAEJEHHUE I[IOAOBHBIX TPEYTOJIBHUKOB

Tabnruya 13
HaitanaTe x, ¥, 2.
1 AABC ~ A4;B,C, | D AQMR ~ AQ MR,
B PAMIQ,‘R‘ = 110
B,
28 Q
21 9 5
A C .. M
x 4 18 °C 4
2 AMNK ~AMN,K, | © 2 5. AABC~A4iBIC,
N]K]_:NK=2:1 1 AB:BC:AC=
N =6:4:3
y PM131C1 =91
y s
N 7 x K A x c
4 K 7 . '
6
M M, A,

3 AKLM ~ AK1L1M1

7 AMKN ~ AM KN,

KL:LM:KM = MK:KN:MN=9:7:8
L x+y=48
LMI M
4 AABC ~8AB,C; | 8 | AMEN -~ aM,E\N,
Puusc = 36 MK:KN:MN=9:7:8

B,
B 12
x
A
r-4
c 24
c

x—y=26

AA




94 «e feomerpua. 3asaun Ha roToBBIX HEPTEXAX AAR NOArOTOBKM K TMIA u ETD. 7-9 kaaccot

Ipooonacenue mabn. 13

13

AABC ~ ADEC
BC=21

Samnc — Sarer= 26
Sarer= %
Samnc=1Yy

N

1 0 AA.BC ~ MIBICI 1 4 BC =14
SMLBtCL =50
C
4 Bli
C,
A X
Al'
11 AMNT ~ AMN, 7, {13 Pang = 55
SAMNT =175 MN=x
SMINITI = 225 MK = Y
N, T
/
K
T
>’ 4[ 9 Ty 12
M M, R
12 AFER ~ ANMC 16 Swgp"—"s
MN :FE=T7:6 SAKLM“—*x




Pazaea H. Ynpaxnerius 8 Tabanuax (Vill kaacc) em 95

Ipodonxcenue mabn. 13

17 AABC ~ AMNK 21| g Paing = %
PMBC:PAMNK-2:3
SMBC+SWNK=130 40
N Spapc=2
B Samng =Yy E
M 30
A
o K N 7 M
18 ARMN ~ AACB 22 Piung=x
SARMN= 18, SAA.CB= 32
A PARMN+PMCB=91 Ql
Prpyn = x B
C  Puep=y
R M
_I L "
N B N8 f 10 M
19 co:0D=5:6 |23 AABC ~ AACD
Sxpop= % B. 12 ¢
B
C
0
A D A~ 27 - D
20 Spanc : Samcn=1:3 |24 DE| AC
AB=x B BD: AB=1:3
BC_ _AM
AB MB
A
B
20




96 «® FeomeTpis. 3anaun Ha FOTOBLIX HEPTEXAX AAS fOATOTOBKM K THIA v EFD. 7-9 kaacchi

IIpodonxcenue maba. 13

25 DE | AC 29
B BD:AB=1:4 B
Sapgc = 60
D Saanc = 9
E D
X
15
A 18 c
26 AMNEK ~aMkT | 30 RM = 20
NE| MT
Pyngr =
27 ABCD — napanmenorpaMm 31 DC=x
B C
10 0
AC D
28 ANFE ~ AMNE
N
y
¥ X
Ry,
M 8 7 45 E M o7 L




Pazaer ll. Ynpaxuenus B Tabanuax (VIH kaacc) o 97

Oxonuanue mabn. 13

33 NK=MK |35
N Panmg =%
°K
M T
34 36 AC = BC
AC-AB=4.8
B AD:DC=8:5
Paapc =X
18 30 D
& C
C E y A B




98 e Feomerpns. 3aaadin Ha FOTOBKIX YEPTEXAX AAS NOArOTOBKY K V1A 1 EM3. 7-9 kaaccw!

NNPH3HAKH NNOAOBHUSA TPEYTOJIBHHKOB

Tabnuya 14




Pazaea II. YnpaxHeuns 8 Tabauuax (Vill kaacc) e» 99

IIpodonacenue mabn. 14

ST | KL

13

18 D

32

10
n oN=12 |13 CB| DA
M
. 16
0" x § N
12 B BC=24 |16 AB| DC
AC=T,5
8 A 438 B
12 E
0
D
x D" 12 -C
A c




100 e feomerpun. 3asauu Ha roTOBLIX HEPTEXAX AAS NOATOTOBKM K TMA u Ef3. 7-9 kraccl

TTIpodonxncenue mabn. 14

17 21 BC | DE
AB:BD=2:1
K. 12 D
T
16 B 24
N .
8
M Xx P
A C E
18 AB| DC, AB = 18 22 | MNPT — napannesorpamMmm
— 19 _ K x:y=3:1
DC=12,x+y=20 rv-s

MK =18
P

M
A
L
19| RKLN — napannemorpamm | 23 Paroe : Pasor=2:8
Q x+y~10, TE || SF
14
K L
ly
R™ 12 N *¥ M

..

20 ABCD — Tpanenmua 24 E £3=241+ /2
BD =32 p




Pazses Il. Ynpaxwerus 8 Tabanuax (VI kaacc) em 101

Oxownvanue mabn. 14

25

ZB=2 /A

27

MQO:0L=3:1
MQ| LN
x+y=48

4

28

SABOC':SMOD=1:9
BC|AD,x+y=9,6

B X c




102 «® Feomerpun. 3asaum Ha roTOBbIX YEPTEXAX AN NOAFOTOBKM K [VIA 1 EMD. 7-9 kaaccw

[IPU3HAKH ITOAOBHA TPEYTOJIBHUKOB

Tabruya 15
VkaxuTe napsl noaofHbIX TPEYrOJbHUKOE U JOKAXKHUTE HX Imoxobne.
1 5 0
C T
E
L
K
B D A R~ M
2 6
E F s
f ;O : M
M" N F E
3 7 M
K Q
N
P
M T
N -
4 ABCD — rtpanmenus 8 | FDEB — napannenorpamm
%\
A L 0 D




Pazaes . Yopaxvenus 8 Tabanuax (Vill kaacc) e 103

Hpodonxcenue mabn. 15




104 e feomerpun. 3asaum Ha FOTOBBIX HEPTEXAX AAS NOATOTOBKM K THIA u EF3, 7-9 KAaccel

podoascenne maba. 15

17

21

P,
/\ O 20
12/%%\ 12 ’
. B
M D
N M,

18 22
S
10
F
19 23
A
6 10 F
9
12 ¢ E i
20 24 MNFE — napajenorpaMM
K L N F R
s 8 M P
5 12 15
R
M E




Pasaen f1. Yapaxiuenns 8 tabauuax (Vill kaacc) o» 105

Ononuarnne mabn. 15

25 26 EKF@ — nupaMOoyroJleHUK
A N
K
D B E
Q F M
C
CPEAHASA JHUHHUA TPEYTOINBHUKA
Tabauya 16
1 Hauo: 3 Naro: FSMN — npamo-
AABC VTOJBEHUK
AB =16 S MOK =24
BC =18 SF—19
M N AC=20 ]
Pypvg — ? 0
C
A F* X N
2 I Hano: ABCD — npamo-
YTOJbHUK
B F . C
K 1 C
F P
Hano: ¢ M
AKLM
PAKLM = 24
M Pagrr—




106 «e® reomerpus. 3asau Ha roToasix yepTexax ara noaroTosxy k THIA u EF3. 7-9 kaaccw

Hpodonscenue madn. 16

5 Hano: 9 Hano: ABCD — tpaneuns
M AKLM AD=2BC,EF —?
PAMEF == 31 B 12 '8
Prgrar— ?
E F
el \K L F

K L A Y, b )

6 | Haso: ABCD — napanneno- 10 Mauo: AMNQ —
rpaMm, AC = 18, AK — 7, PAaBHOCTOPOHHMIA
KC — 7 N ET—1?

7 Jano: 11 Bano: AABC

R ARFS B, BC=6
RF = SF Paven — 2
F E: x
Prrps = 30 1. .30
S RS —17 C ” M i A

RF —7?

8 Haro: ABCD — napanneno- 12 Hano: ABCD — yernipex-
rpamM, EQO =4, ED =3, YTONBHHK

B E.F,M,N—ce
"\, PeAuHEl CTOPOH
EF, MN —?




Pazaea 1. Ynpaxuenuns 8 Tabauuax (VIli kaacc) e 107

Owxonuarnue maoa. 16

13 Nauo: AMEN | 15 Tlano: AABC
. MN-KL=6 B AB =16
MN — 7 ‘ Parng — 2

M ° N c T A

14 Hano: ABCD — xpaapar 16 Mano: AMRS

MR:MS:RS8S=3:6:4

B N C Sunge o Pagrr=10,4
S 8cp y ME.MS,RS—?
L
B S
F
R

17 | Bano: ATLM
TL:LM:TM=4:83:5
PATLM=60’ FE, EC, FC“"' ?




108 «® feomerpua. 3aaaum Ha roToBbIx YepTeXax ars noarotTosku K TMA u EM3. 7-9 kaaccwt

IMPOITOPIIMOHAJIbHBIE OTPE3KH
B NPAMOYTIOJbHOM TPEYIOJIbHUKE

Tabruya 17
Hatigure HemsBecTHEIE JuHeiHEBIe 31eMeETRI AMNK (ZK = 90°).
1 MN =26 5 MN =25
K M
E
10 10
N
M T K N
2 MN=25 |© MN =50
K K KN:KM=3:4
M
N
F
L M N
3 7 TN - MT =11
M K KN:KM=6:5

12
$7 N




Pazaes M. Ynpaxnenns 8 Tabasuax (VIll kaacc) e 109

Oxonvanue maon. 17

9 | ABCD — napannenorpaMm 12 | MLKN — napannenorpaMm
SABCD_? MN:ML=2:1
Suner — ?
B ¢ L K
6
AT 3 3 D
E M 4 7 N
10 MNKP — rpamenus 13 RKMN — npaAMOyrolbHHK
Synxp — ? FE|NM,FE —?
R 6 K
N 16 K f
12 4
E
F
M P
N© M
11 ﬁcf ; Tpanens 14 ABCD — pon6
B AC:BD=3:2
Cq 13 B OE 1 AB
E SasoE = 27
% Sasep — 7
12 A c
D A D
15 TMNK — tpanenas
MK =15
M N ME=9
STMNK - ?
T3 K




110 «® Feomerpun. 3asauu HA roTOBLIX MepTEXax AAS TOArOTOBKY k THIA w EF3. 7-9 kaaccw

COOTHOIWEHUA MEXAY CTOPOHAMH H YITIAMH
B MIPAMOYTOJBHOM TPEYTOJLHHKE

Tabruya 18
HaiiguTte x.

18




Pazaea . Ynpaxwenus 8 Tabamuax (Vill kaacc) o 111

Oxonuanue mabn. 18

9 B 13 c
&0°
x,, D <
12
45°
C ;’ -'A A
10 iM=x—2 | 14] &
K
=
20
6
45°
L =0 A r - 45°
E > N
1
Pf
0
X
S 18
12
B 4 ¢
12
60°
K $




112 «u® Feomerpns. 3asauu na roToBbix yepTexax ag noarorosiu xk THA u £r3. 7-9 kaaccoi

COOTHOMWERHA MEXAY CTOPOHAMH H YIVIAMH
B MPAMOYTI'OJIBHOM TPEYTOJIbHHUKE

Tabruya 19
1 ABCD - napaxnenorpamMm 3 ML | NK
Sapcp —? M, 1 Skuuy —?
D C (
6
45°
A B &
N 7 E 7 K
2 | MNKP — napannenorpaMmm | 6 KL —?
Sunkp — ? K cos ZK—?
P K
16
30°
M N 8 — .
3 EF| KT, Sgprx — ? 7 | ABCD — npaMoyroasamk

SA.BCD_ ? cos LACB—?
Do oC
]

4 AD| BC
Sapcp —?




Pazaea If. Ynpaxrenns 8 rabauuax (Vill kaacc) o 113

IIpodonxcenue mabn. 19

AC = BC

13 AB =5 BC
sin /B —?
B . cos Z/B—7
tg /B—?
ctg £LB—1
c A

10 NQ=MQ 14 | ABCD — upamoyronseux
N gina—?cosa—?
tga—?ctga —?
E_? On o C
QF
F o Q
8 o
— 0
?5-0
M E 49 13 >p
11 ABCD — Tpanenusa 15 KMTF — rpanenns
SA.BCD—? sin /K —?cos /K —?
8 c M 4 T
5
A
40 D K 10 F
12 KL=8 16 sin /R — ?
sin ZK, cos LK tg LR—?
K tg 2K, ctg LK F 4 K
E F 43
[ ]
E® 3 "R




114 «e Feomerpua, 32aaum Ha rOTOBBIX YEPTEXAX MR NOAroTOBKM K [VIA 1 ET3. 7-9 kaacct

Oxonvanue mabn. 19

ZACH = 90°
coso — ?

20

AMNK — Tpanenns
ZA = 40°
M X
sinoa— ?
tgo —?

u _
Kk° A
18 21 —
Sapcp = 1242 gg - llvéennana
B sin ZA —? B . 9
%S‘L cos LA —?
A C
o
D c A
19 cos /B—9 |22 MNEF — rpanenus
B ctg ZB —? ME =8,sina — ?
F E
a
15 - 6
A 18 c M 10 N




Pazaea H. Yapaxnenus 8 Tabanuax (VI kaacc) om 115

KACATEJBHAS K OKPYXXHOCTH

Tabruya 20

5 ON =15, MN — 2

M

OK =6
LMON = 120°
MK,NK — 7

ZBAC—? | 7

LACB = 90°
C AB=25
AE —?

12




116 «e feomerpun. 3araun na rOTOBYX YepTexXax Ars NOArOTOBKM K FVIA u EM3. 7-9 xaaccw

IIpodonxcenue mabn. 20

9 MN —?

13

MA, NA —?

MB=4
AM =12
ZOMK = 30°
OK —?

16

ABCD — rpanenus
A.D, BC - ?




Pazaenr 1. Ynpaxuenns 8 1abauax (VIll xaacc) o 117

Oxonnanue mabn. 20

21 OM =24

ZAOB = 60°

EL|NK

MN—1?

OA=0B=20
DC—7?




118 «e Feomerpnn. 3asaum Ha roTosbix yepTexax ars noarorosku K THIA n EF3. 7-9 kaaccst

LHEHTPAJIBHBIE U BIIUCAHHBIE YTUIbI

Tabauya 21
Haifiaure x.




Pazaea Il Ynpaxrenus 8 Tabauuax (VIll knacc) o» 119

IIpodonxcenue mabn. 21

13




120 «® Feomerpun. 3aaaum Ha roToBbix vepTexax arg noarotosku k (A u EI3. 7-9 kaaccw

Hpoodoawcenue maba. 21

17

21

24

ZBAC = 40°




Pazdea H, Ynpaxuers B TaOauax (VI kaacc) e 121

fIpodonxcenue mabn. 21

120°




122 «e Feomerpun, 3asaw Ha roToBoix vYepTeXax ams noarotoakm K THA u Er3. 7-9 kaaccs

Hpodomcenne mabn. 21

33

37

38

35

39

KE =12
A MN=x




Pazaea M. Ynpaxuenus B Tabanuax (VIll kaacc) e 123

Iipodonacenue mabn. 21

41 45

A
C D
B

AB+CE=CD

42 ¢
.

AK=0K=10

47

48

N
UAMB : VANB=5:11




124 e Feomerpus. 3asaym HA rOTOBBIX HEDTEXAX AAS NOATOTOBKY K THIA 1 EF3D, 7-9 kaacco!

Oxonuanue mabn. 21

49 52
UMN : UNK = 31 : 16 UBC:CA=2:5
50 53

51 B 54 A M

UAB:UBC:uAC=T7:11:6 - udAB : WCA=10:12




Pazaea M, Ynpaxvenns 8 Tabauuax (VIll kaacc) em 125

YETBIPE 3SAMEYATEJ/IBHBIE TOUKH TPEYIOJIbHHKA
Tabnuya 22

1| «NMK=60°, MO—? 5 |QM =9, BT =12, Spppg — ?

'. K

£MKN = 66°, ZFNO —?




126 «® FeomeTpun, 3aaa4n Ha rOTOBIX HEPTEXAX AAS NOArOTOBKM K TUIA 1 EM3. 7-9 kaacch

IIpodonxcenue mabn. 22

9 13 S —9
R AMRN
F E
K
M 20 N
10 g <MEF=60° 14 BC =20
EO=8
11 AA; =12 |15 MK = NK = 20
A BBI:Q M PAMBN=35’ MN —?
B
K
A

12 OK =8




Pazaea I Ynpaxnenus 8 Tabanuax (VIll kaacc) w 127

Oxonuanie mabn. 22

17 O — TouKa TepeceYeHUA BHICOT
M_ 0, — TOYKA mepeceyeEna MeHaH
MC=NC=26
MN =20
00, — ?
Dé o
N
BIHHCAHHAA M OIIMCAHHASA OKPYKHOCTH
Tabauya 23
1 MEK=NK=26 | 3 Pyxn — 7
K, MN =20
OE — 7
2 4




128 «we Feomerpun. 3aaaun Ha roToBHX YepTeXax arg NOAroTosku K TVIA u ET3. 7-9 kaaccut

IIpodonacenue mabn. 23

M KE —?

108°

8 ZA, /B, JACB — 7




Pazaea N. Ynpaxuenus 8 Tabanuax (VI kaacc) em 129

Hpodoracenue mabn. 23

13

MN=8

17

8

AC =BC
0D=0,4CD
Pmc=40
AB — 7




130 e Feomerpus. 3aaaum Ha rorosux veprexax aan noaroroexu k FTUA u Er3. 7-9 kaaccs

TIpodonicenue mabn. 23

21

Saner— 7

25

KE —?




Paasea M. Ynpaxneuns 8 tabamuax (VIl kaacc) em 131

Hpodoaxncenue mabn. 23

29 Bc—1? |33 ML —? L

30 N MN=24 |34

AC—? | 2

31

35 MK =18, ME, EF — ?

32




132 «® Feomerprs. 3aaaum Ha rOTOBBIX YEPTENAX AAS NOArOTOBKY K THIA 1 EI'D. 7-9 knacce

IIpodonscenue mabn. 23

37 Q 4], i
AC = BC
CD:DA=3:2
K
38| B AC+BC=17
C M A
39 M E N
MK =NK =30
KO:QOE=12:5
MN —? K
40| Fo—* ZE:ZF=1:2




Pazsea H. Ynpaxwermn 8 rabauuax (VIll xaacc) evm 133

{Ipodonacenue mabn. 23

45

OK =12, AC = 20, sin/A — ?

49

ON —2?

46
47 51 MN+LK=- 20, SAMNKL =24
M OE — 7
N
0
L E K
48 52

MK+EF=40, PMEFK-_?




134 we feomerpus. 3asauu Ha roTOBHIX HEPTEXax Ag NOArOTOBKM K THA u Ef3. 7-9 kaaccot

ITpodonacenue mabn. 23

53 AD=BC, AB,DC—1? |57
A B
12
°0
15
D C 4
54 58| MN:NK:KL=2:6:7
M N Pyygi =54
> MN, NK,
KL, LM —1?
L
K
55 59 | ABCD — Tpaneuus
= _ MN = 20 — cpeanaa TUEHA
AD=10,40 —? ” AHAR TR
L N
A 3 D
56 60 MNEKP — tpanenusa

MP - NK, SMNKP - ?




Pazaea H, Ynpaxvienns 8 rabanuax (VIll kaacc) o» 135

IIpodonsicenue mabn. 23

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

LM, AN, LK, /P — 17

64 AD=BC,S,pcp—? |68 | BC|AD,AB=CD,AD —?
B 1 c
0




136 «® FeomeTpua. 3aaauu Ha FOTOBEIX YEPTEXAX AAR NOAFOTOBKH K TUIA 1 E1 3. 7-9 xaaccht

fIpodvancenue mabn. 23

69

MN | KL, KN =NM =
=ML=10, MO — ?

L

73| BC|AD,AB=CD,EF=8

OK =5, Sapep — ?

74 ME| BK, MB = EK

Suexs — ?

71

ABCD — Tpanenusa
AD=BC,AB=18
OK —?

AD=9,0F —1

72

MP|NK, MN =PK
MP -~ NK = 6, SMPKN - ?

M

Syrprg — 7




Pazaea . Yapaxnenus 8 rabanuax (VIIl kaacc) o 137

ITpodoascenue mabn. 23

77 AB=CD, BC|AD |81 ABCD — pomb6

Sascp — ?

78 ABCD — xpagpar
D oC

79 | ABCD — npamoyroiseEmk 83 ABCD — pomb6

A0 —1?
D T 16 oC
12
(8]
A ©p
80| MNFE — mpamoyroavnux | 84 AB=CD,BC=AD
KP —? Sapcp — ?
72
F E
40
P
0




138 @ Feomerpus. 3aaauu Ha FOTOBbIX HEPTEXAX AAR NOArOTOBKH K THA 1 EF3. 7-9 kaacew

Oxoruanue mabn, 23

85 ok —? | 86 B AB—?

BEKTOPBI

,,, i/"_o,%'y
o}/'y/‘? _

MNKP — napanneaorpaMm

YRaKHTE BeKTODDI: VRaKnuTe BEeKTOPHI:
8) COHANPABJICHHBIC C BEKTOPOM /1i; | a) KOJJINHeapHEIe;
0) coHallpaBJeHHEIe ¢ BeKTOPOM 7i; | 6) coHanpapieHHBIE;
B) IPOTHBOHIOJIOHHO HATIPARJIeHHLIE | B) DPOTHBOIOJOMHbIE;
cmui T') paBHbLIE

Tabruya 24

K

¢
a

N




Pazaex I, Ynpaxrenun 8 Tabanuax (VIll kaacc) e» 139

Hpodonxcenue mabn. 24

EFQL — napaanenorpaMm
VKaKUTEe BeKTOPH:
a) KoJLTuHeapHEIe; §) coHANPABNICH-
HBI€; B) IPOTUBONOIOMKHEIE; T') PABHEIS

(=)

IocTpoiite BexTop b — @

4

8

A, B, C, D, E — npousBoabHHE
TOYKH,

Haiiaure cyMMy
AB+CD+EA+BC+DE
Hocrpoitre BekTOp € + f ABYyMA cno-
cobaMu
5 9

=)
o

o= —

TocTpoiiTe BeKTOP d + & ABYMA cro-
cobamMu

M, N, E, F, K — npousBoJsHbIe
TOUKH.
JoxasaTs, YTO

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

6

IocTpoiire BexTOp & ~ 77l

10

Iocrpoiite BexTop d + b + &




140 «t® Feomerpus. 3aaaum Ha roTOBLIX YEPTEXAX AAR NOATOTOBKM K TVIA u EI3. 7-9 kaaccw

IIpodonxcenue mabn. 24

11 F E

M N

MFEN — papaanejorpamMm
Jokazars, 4To

MO+FE+OF+EN=ME+FM

=

15] s T

R K

RSTK — napannenorpaMm
Bripasute BexTopsl RK, KT, SR ve-
pes BeKTOPH /A U 7i

12

Haiiaure X, ecau

CD+X+BC+AB=EF + AE

E, F

16

M N

73
MNFE — papa1ejorpaMm
Bripasure BeKTopul EA u FB uepes
BerTopsl FN = i u MN = i

Bupasn're BEKTOD 'SM uepes
SR=auST=5%

17

BripasuTe BekTop KO depes BekTo-
pr MK=duMN =5

14

18

M

MNKP — napanjenorpaMM
BrIpasure BEKTOPHl OM u MA ue-
pes BekToppl MP=du MN =5

ABCD — uapangenorpamm
DK:KC=1:3

BripasuTe Be BEeKTOPHI Al AK u KB uepes
BekTOpHl AD =duAB=15




Pazaea Il. Ynpaxnenus & rabanuax (VI kaaccl e 141

Hpodoancenue mabn. 24

MK:KEN=3:2
Bmpaam'e BeRTDB Yyepe3 BeKTO-
ppmd=AKub=

23

M — cepeauna BD
N — cepeguna AC

_ 1
110R&3&Tb,‘!TOMN=§(A.D+C )

20 | E 24
|| = |2} =
ﬂonaaa-rn, T
m+ia+kE=0

EA:AF=2:5 K '\ o

Bupaange_gemop@ yepes BEeKTO-

putiti = KAwuii=KF

21 AM=m,AN =i 25

BM, NC, MN,BN — 7 |
o 7] = |k1 1
] =
llonasa-rn, 410
m+ia+k=0
k
22 N 26
A
K
M M
JoxasaTs, 4To KA ~8

AM + AN +AK =0

Haifignre |AK - AN + KM |




142 «® feomerpus. 3aaaum Ha roToBbix HepTexax arg noarotoexy K FMA v EM3. 7-9 kaacew

IIpodonacenue mabn. 24

27 s 31
c
kp=12 j=AB+AC-BC
Haitnure | KP - KS + PT | 5| —?
28 04 32
N E B
o
18
M F C A
Haiigure | MN + NE — MN - OF | iEE|=B$+BA-CA
29 33
B 8 c
M 6
md B N A D
EN =12
Haitaure | MN + ME - EK - OF | | Hattnure: |AB|, | BC|,| DC|, | MC]|
34
30 X
N B C
5
~ 45°
M E 4” 13 D
Haiizure | KE - KM + KN | Haiiamre: |BD|,|CD|, |AC|




Pazaea I, Ynpaxnenus 8 vabrmax (Vill kaacc) @3 143

Oxonvanue mabn. 24

35 5 36 Haiinure:
B c a) | MK + MN|,
x 6)| MK + KN,
8) | MK + NK |,
)| KM - KN,
A 13 D R) l MK - MN |
ABCD — rpamenusa ,
i=CD-BC+AB M a N
Ha#aure: |al
37 Haiinure:
F 1)|EM |- | EF),
2)| EM - EF|,
3)|EM | +|EF|,
16 4)|EM + EF |,
5)| ME | + | EF),
6)| ME + EF |,
7)| ME|-|EF),

E- 12 "M g1 ME-EF|




144 <@ feomerpna. 3aaaqu Ha roTosex veprexax aas noarorosku k THA u EI3. 7-9 kaaccsl

CPEAHASt JHHUA TPAINELIHA

Tabnuya 23

1 AB=CD =15, Pypcp — ?

B c

PABCD= 36,A.B —?

B C
M 25 N E 10 F
A D A D
2 Pyner=380,KR—? 8Q = TR=20, ST, MN — ?

S T

=
2

60°
Q R

3| QR-SM=8,8SM,QR—?

5 M

20 F

o

Q R

£FEM =150°,AB —?

F 4 E

K M

4 MF =2 NE,NE, MF —?

N E

K 30 L

SK =8, RT, EF — 7




Pazaea M. YnpaxHenns B Tabasuax (VIll kaacc) ew 145

IIpodonxcenue mabn. 25

9 MN,DC—? |13 AD-BC=4, MN —?
AT % 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 —?

D

E F
/R%
K 5 N ) M

12

QN=4,TE — 7

M Q

5§

16

MN = 4, SCEFK =8

tga—?

E F
M N
o
C K




146 «@ FeomeTpitn. 3asaun Ha roTOBbIX YEPTEXAX AAR noaroToBku kK THA u EID. 7-9 kaaccer

IIpodonxcenue mabn. 25

17 MN =68,AB-DC=64 |21 AD=2BC,EF —?
OK —?
18 Pospy =48, EF —? | 22| Spywng=20, sin/M =0,8
TE — 7
19 AB=8,EF—? |23 BC:CD=1:2,EF =20
BC —1?
C 10 B
603 '
D A A
20 omM=6,0N=8,EF—? |24 KF=RN,KE=10

TS —7?




Pazaea N. Ynpaxuenns 8 Tabauuax (Vill kaacc) o 147

Oxonvanue mabn. 25

25

PFM K= 71,8, EL = 21,4
MT||NK, MN — ?

26

KF=2,MN=4
MN — cpepnaa THHHA
BC,A-D - ?




148 @ Feomerpur. 3asaun Ha roToBLIX uepTexax A noarotoskw K THIA u EF3. 7-9 kaaccst

IX Kaacc
KOOPIUHATDBI BEKTOPA
Tabauya 1
1 .
L n - K 4 M, N
b
i
M N
T S

MNKL — napannenorpaMm
Bripasute BekTopst LN u KM de-
pes3 BeKTOPH il 1 7i

TMNS — napainesorpaMMm
Boipaaure Bexropsl TM u ST qe-
pes BexTOpbI & U b

2 D C

A i B

ABCD — nmapajienorpaMm
Bripasute exkTopsl BD n CA 4de-
pe3 BeKTOpE! @ 1 b

5 M K

F ?-i hl E
MKEF — napaninejiorpaMM
FT:TK=3:1

Paasiosxute BexkTop FT mo Bekro-
pam M A i

3 K M
n
F* 7 E

FKME — opAMOYroAbHHK
Bripasure BexTopsl EK u FM ue-
pe3 BeKTOPHI /il U 7i

6 g FENM —

. napasieno-
rpaMm
HailixuTte (ecan
5TO BO3MOMKHO)
TarKoe 4uciao k,
uTOOB]I BBIIIOJIHA-

M*© N Jochb paBeHCTBO:
a)FN=k -FO; e)FA=k:NF;
6) MO = k- ME; &) AN = k- FA;
B)ON = k-NF; 3)FN =1k NA;
r)FM =k-NE; u)NE=k EF,;
DMN=*k-EF; K)YFO=k -ME




Pazaea 1. Ynpaxnenns 8 Tabauuax (IX xaacc) o 149

MPOCTEHIIHE 3AJAYH B KOOPIHHATAX

M (-2; -2)

HaitauTe KOOPDANBATEI BEPILIAH

Q. P,N
P]__Y‘__,[Q
|7 ]>

M N

Hajliznre KOODAUHATH
Touku C

Tabnuya 2
1 | Dauo: OK =3,0M =2 Namo: M (3; 5), N (-2; 4)
HaiinuTe KOOPAHHATE Bep- Hafiznre KOOpANHATHE BEKTO-
mHEE AMOK pa MN
Y N
M /
M
0 K X
2 | Oaso: TOCM — upamo- Hano: A (2; 6), B (6; 2)
YTOJBHHUK HaiianTe KOOPANMEATH
Haiiaure KOOPAUBATH Bep- TouKH M
mue O, T, M, C
Y B
C ) /
M
3
A
0 6 T X
3 | dano: MQPN — kBagpar Iamo: A (2; 4), B (0; 18)

S
-]
]

Hano: TQMR —

R(0; 0), M (10; 0), Q (24; 6)
Haiinnre KoopguBATY BepilIn-
Bet T

L]

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

1

2
\z




150 «e Feomerpus. 3asavin Ha roTosbix veprexax AAs noarotosku Kk TAA u EI3. 7-9 kaaccw

Ipooonxcenue maba. 2

9 | Mamo: S (2x;-2), T(6;4x) | 13 | Hamo: A (3; 3)
Hasigure: x Haiigure KoOpAMHATH
Touxku M v
A
'-(T; 14 § .
o X
M
10 | Mawo: A (1: 2), B (x; 0) 14 | Haso: A (1; 2), B(7: 10)
Haiigure: x AC:CB=1:3
v Haiigure KOOpAMHATEI
A
Touku C
B
C
‘ A/
7 i B X
11 | Nano: A (3; 0), B(2; 5) 15 | Dago: P (6; 3), M (14; 9)
Haliaute: AB PM:MK=2:1
v B HailizuTe KOOpIUHATEI
A Touku K
P
Q A M
X K
12 | Maso: C (1; 4), D (0; 3) 16 | HOamo: E (2; 2), F (6; 10),
Haitaure: CD K (x;0)
Haiiaure: x
Y c 4 F
D¢ E
»>
5] X O K X




Pazaea M, Ynpaxvenns 8 tabamuax (1X xaacc) em 151

Oxonuanue maébn. 2

17 | Dawo: AMTN 19 | mano: AMQR
M (8; 0), N (6;-1), T (3; —4) M (6; 3), Q (0; 2), R(1; -5)
Haﬁnme: P AMTN Haitaure: RE
T M
E
MO
Q
O N R
18 | Dano: OBCA — napamneno- | 20 HJano: OABC — Tpanenus
rpaMMm AB=5,0C=12,A(2; 4)
B(3;2),04=86 Had#mmre: BC, OB
Haiigwre: AC, OC u xoopau-
HATH BepInuHK C ¥
Y, A_ 5 B
J/B / |
0 A X 0 12 C'X




152 <@ Teometpua. 3aaauu Ha roTOBbIX YepTeXax A8 NOAroToskn k THA u M. 7-9 kaaccel

NPHUMEHEHHUE METOJA KOOPAUHAT
K PELIEHHIO 3AJ1AM

Tabruya 3

1 Hano: AMKN
KP =80, MN =40
Hatigute: MFu NE

K

4 |Hano: AABC

B (0; 0), C(6; 2/3), A (4; 4/3)
Haisigure: Z4, ZB, 2C

A

E F
M P N C J" B
2 | Ilano: ATRS 3 | Mamo: AABC

RT=TS BD=12

TE=8,RS=24 Haitnure: AE

Hangure: SK

T
K

R E. S

3 | Oamo: AMCN
CD =20
Haitgute: NF

C

20 N

-]

6 | Hamo: AMKF

LKMF = 45°
Haiigure: ME
K
E
M 8 D 12 F




Pazaea fl. Ynpaxnenua 8 Tabamuax (IX kaacc) em 153

Oxounanue mabn. 3

Hano: AABC
Hataure: AE

8 | Hamo: AMNP

M (4; 8), N (8; 2), P (14; 6)
Haiigure: /M, /N, P

N

Jano: AKDP
Haitanre: KE




154 @ Feomerpia. 3asaun Ha rOTOBHX 4epTEXAX AT 0AroTOBKY K VA n EF3. 7-9 kaaccs

YPABHEHHE OKPYXHOCTH

Tabnuya 4

1 | Hawo: 0, (~4; 2), A (0; 5)
CocTaBbTe ypaBHeHNE
OKPYIKHOCTH

Hano: K (-2; 6), M (2; 0)
CocTaBpTe ypaBHeHHE
OKPY>KHOCTH

2 Kaxue us rouex A (0; 4),
B (5; 0), C(3; —4), D (4; -3)
MPHHALIEIKAT OKPYKHOCTH?

HDano: M (0; 2), H (6; —2)
CocraBhTe ypaBHeHHE
OKPYKHOCTH

3 | Hano: 0, (2; -4), M (5; 0)
CocTaBbTe ypaBHeHUE

ORPYVHEHOCTH
Yy
(7] M X
o01

Haro: T (—2; 3)
CocraBbTe ypaBHEHHAE
OKPYHOCTH

Y,
T A

Y
-

..
N




Pazae Il Ynpaxnenna 8 1abmuax (IX kaacc) em 155

IIpodonxcenue maba. 4

Hano: 0, (4; 5), O4M =3 10 | Ha OKPYXHOCTH HaUAuUTe
CocraBbTe ypasHeHue TO4YKH:
OKPYKHOCTH a) ¢ afeuccoit x = 2;
0) c oprunaTolt y = 4
(x-2R+(@y—42=9
Yy LAY
. M
L) 001
>
0 "X X
Hauo: OK = 5, A (4; —3), 11 | damo: B(-2; 6)
B(3; 4) CocraBnTe ypaBHeHNe OKPYH#-
Hoxaxure, 410 AB — X0pzAa HOCTH, OpoxoaAmel uepes
OKPYKHOCTH TOUKY B
Y, B Y‘
. AR
o
Haiigmre Toukm: 12 | Haso: A(0; 2), B(-3; 1)

a) ¢ abcupceoif x = 2;
6) c oppuHaTO ¥ = 3

x2+y2=13

o

CocTaBbTe YpaBHeHMEe OKPYIHK-
HOCTH, NPOXOAANIISH uepes
TouKy B

Y)

B

N9~ x




156 4@ Feomerpus. 3asavu Ha roTOBEIX HEpTEXAX AAS NOATOTOBKM K THA 1 EF3. 7-9 kracch

Oxonyanue mabn. 4

13 | Jago: M (-3; 0), N (0; 9), | 14 | Jaro: M (-2; 3), N (4; -3),
04 (0; yo) MN — auaMetp
CocTaBbTe ypaBHEHUE OKPYK- CocraspTe ypaBHEHHE OKPYIK-
HOCTH, OPOXOAAILLEH Yepes HOCTH, NPOXOAAINEil Yyepes
ToukKUu M u N TouKE M u N
Y
M
0,
o X
N
YPABHEHHE NPSIMOH
Tabauya 5
1 | Daro: A(3; 9) 2 | Hdamo: B (-3; 10)

CocTaBeTe YpaBHEeHHe IIDA-
Mot MN

CocraBrTe YpaABHEHHUE HPA-
moit KT

[] g




Pazaea Il. Ynpaxwenns 8 Tabauuax (IX xaacc) ew 157

Ipodonxcenue mabn. 5

Haspnure: Saavon

Haxo: A (1; 10), B(-1; —4)
CocraBpTe YypaBHEHHE NPA-
moit AB

Hano: A (2; -10) Haiigure: Sayen
CocTaRPpTe YypaRHeHHE NpA-
MO#, Dpoxoasmeit yepes To4-
ke OnA
Yay = 3
Yy EL UM
5 ’X 5 :X
y-3x+6=0
N
A
Haitanre: S,pac HMano: AABC
A(8;12),B(-8;0),C(-2;-8)
Y CocTaBbTe YpaBHEHHE MeJNA-
4 Hul CM
=i
|
]
=" B
B\ A] [0 Tx
M
C C
Nex+y+4=0




158 @ Feomerpus. 3asaun Ha roToBLX YepTexax arg noarorosku K TNA n EF3. 7-9 kaaccet

Oxouvanue mabn. 5

9 Hano: MTLK — Tpamenusa 10 Hauno: ABCD — pom6
M (-4; -4), T (—6; 2), AC=20,BD=38
L (14; 14), K (6; 2) CocTaBbTe YpPaBHEHHE NIpA-
CocrasbTe ypaBHeHHE AMATO- MBIX, COAEPIRANIAEX CTOPOHBI
Haan ML pomba
T L B
A C
M v K D
PEHIEHHE TPEYTOJBHHKOB. IIJOIIAIAL TPEYTOJBHUKA
Tabruya 6
1 . 2 . .
Ha#izure: Symyx Haiinnre: S 4pc




Pazaea I, Yrnpaxvenus 8 Tabauuax (IX kaacc) e» 159

IIpooonxcenue mabn. 6

Haro: S,gpr = 20
Haiiaure: EP

Bano: ZRMQ = 135°
Ha#iaure: Syrmg

T Q
10
5
M

Haro: Syppp =90 Dano: LEPM =120°
Hafinure: BR Hatigure: S pxp

K

5 M

I[ano: SAEFQ - 8\/§
Haitnure: JEQF

Hano: ABCD — napanneno-
rpaMm

Sapcp = 5043

Haﬁ.ﬂHTe: P ABCD

B
20

DR60°




160 «we Feomerpus. 3asaum Ha roTOBLIX YEPTEXAX AR NOATOTOBKH K THIA u E3. 7-9 xaaccut

IIpodonscenue maba. 6

IrpaMM
KM =12, RE = 20
Haitanre: SKEMR

9 Haeo: MNEF — nmapanneno- 12 Iago: ABCD — napanneno-
TpaMMm rpaMM
Suner = 2542 ;_?Sf B :._SO’B
Haiipure: Pyypr AUAMTE: S4BCD
Mo N B, 16 —C
A%
[ 10
FC E A° °D
10 HNano: ABCD — mapanneno- 13 Hano: ABCD — npamo-
rpaMm YTrOJBHUK
BD =16, AC =20 AC =26
Hai#iaure: Sypep Haiinure: Sspep
B_ c B ,C
o 30°
A”Y *D A D
11 Hano: KEMR — napanieso- 14 Hano; MNKL — napananeino-

rpaMmM
Ha#fiaute: Saggr — ?
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Oxouuanue mabn. 6

15 HMano: TKNM — napannemro- 17 Hano: ABCD — mapanneno-
rpaMM rpaMmM
Haﬁ,u.n're: STKNM sin ZADB = 4/5
Haitgute: Sypcp
A D
y Jai
B &
16 | Nano: ABCD — napanneno- | 18 | Hano: ABCD — rpanenus

rpaMm
cos L/A=1/3
Haitaure: Sapcp

B, ,C
/ /
A 6 *D

AC=8
Haiigure: Sapcp

19

g 75°

Hano: KLMT — rpanenusa
Haii,nm'e: SKLMT
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PENIEHHME TPEYTOJIbHMKOB, TEOPEMA CHHYCOB

Tabpuya 7
HaiiguTe x, y.

1 5| cp— fuccekTpuca

3 7 | 4K:zZL:2M=4:2:3
M

16
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IIpodonscenue mabn. 7

9 13 J_ 13 MNEF — napanaenorpaMM
MK=—  EF= LMFE = 120°
N E
40°
u 24
M = F
10 14 | ABCD — mapaianenorpaMm
BD=x AC=y
B C
4
B
A 6 D

11

15

PNQR — mapannenorpamm
PQ =20

N y _Q

"R
12 ME — 6uccexrpuca | 16 ABCD — napaJrenorpaMmMm

LM = 30° AC=x,BD=y

MK=KT=y
B c

K
E
¥ T
M V2

12 D
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Oxounvuanue mabn. 7

17 | FEKP — napaieorpaMM
EP=x,FK=y

PEIIEHHE TPEYT'OJIBHHKOB. TEOPEMA KOCHHYCOB

Tabruya 8
Haiinure x, y.
1 3 B
JB
X
45°
A
b ——0 0
2 4
R
4
7
S

10 T
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IIpodonxcenue mabn. 8

QN =12 9 1e RM=x
¥
11 M
%,
8 T
10
0 C
B C 20
6 x 15 B
80° y
A D AV 4
ABCD — napannexorpaMm 11
AC=8,BD=§ M
60
x Yy
R 13 T
MNEF — napannenorpamm | 12 x:y=3:8
MFN =x,ME=y
N
42
13
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IIpodonxcenue mabn. 8

13

17

18

ABCD — napannenorpamm

x:y=2:8
BD=17,AC=19

D ¥ C

Jx ;
A B
» 40
N ¥
K R
24
P

15| ME|FT,MK=EK=50 |19
K
F, T
Y
M 60 E
16 P, DM =x |20} ABCD — napannenorpamm
\ BD=x,AC=y
x:y=2:3
A
40
/ M
23
Y C
C B
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Oxonuanue mabn, 8

21 23 | MFEN — napaaaenorpaMm
2 ME =14, FN =12
8 X -y = 4
Q 1 F E
* y
L
R
M X N
22 24 | aBcp — napajnenorpaMmM

AD=BD=x,AB=~y
x~y=11,AC- BD =2

B_ C
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CKAJSAPHOE NPOU3BEAEHUE BEKTOPOB

Tabauya 9

1 MNKP — xeagpar
————"”\—— —
Haitaure: MP, MK

P, LK

Mm° °N

Haiinute: NM - NS

2 | ABCD — NPAMOYTOJBHUK
|BA|=6,|BC|=8
Haitaure: | BD |

A D

Haligure: MN - MK

45°
M 2 K

3 Hatigute: QR - RT

ﬁ {3; “'4}9 ‘}. {159 8}
HaitauTe: cos a




Pazaea H. Ynpaxenns B Tabanuax (IX kaacc) e» 169

Ipodorxcenue maba. 9

10 | aaBC
ZKML = 90, KL = 22 ‘AB = AC = BC
Hai#taure: MN - KL Haiigure: AB - CD
K C
M*© L
A(-4;8), B(2;14),c(4:0) |11 | MNKP — npamoyroassnx
Hatigure: cos £C Haiiaure: OP - OM
A P K
4 )
30°
B c M N
AFEM 12 | ReFT — MPAMOYIONbHHK
FE=EM=FM Haiignte: OF « FT

Haitaure: EF + EM

P F
0 5
150°

R T
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TIpodonocenue mabn. 9

13 | AABC — pasmocroposnmr | 16 | A (2: 4), B(2;8), C(6; 4)

Haitgure: BD - BC Haiigure: ZCAB

B
C
3
o
A D C A° B
Hla =4 171 a1 v8), ¥ (13 -43)
apre: Samkn K (0,5; 43)
Hadipure: LM
K
M*® N

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

G-6=43 Haitzure: cos LE

Haﬁ,qnfre: SABCD

E
D C
5 / F
30° _
A i - B T




Pazaea 1. Ynpaxneuns 8 Tabanuax (IX kracc) o» 171

Oxonvanue mabn. 9

19 | FMNE — rpaneuns 20 | 7(3: 3), L (4,5; 5,5)
Haiigure: FE - NM M (1; 5), N (6; 2)

HaiiguTte: ZLON

JUIHHA OKPYXKHOCTH. AJIHHA AYTH

Tabnuya 10
C — aIMHa OKPYXRHOCTH, [ — AXMHEA AYTH.

1 | wamB=120° 2 | 1=38n
Haigure: ! Hatigure: UKmM
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IIpodonocenue mabn. 10

3 Haifignre: C

Saasxper = 7243
Hatianre: C

4 [ c=4n
Haﬁmﬂ'e: SKMNT

OM=12,AB=10
Haiiaure: C

5 | UamB- 120°, C = 813
Haiizure: AB

MN=48,0K=10
Haiigare: C
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Hpodonxcenue mabn. 10

9 | UTmM =120° 12 | uAmB - UBA = 90°
Haupanre: | Hailtianre: uAmB, UBA

10

11 uMmN :UNnM=2:3 14

Haiigure: UMmN, UNnM

Haitaure: C
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Hpoodonxcenue mabn. 10

15 | AB|| MN, MN=16,4B=12 | 19 ME="1TJ5
Haiipure: C g  Haitpure: C

16 20 KM =6,RT =14
Haiiaure: C
K
R T

17 21 Hatinure: C

A 16 D

60°

K L

18 22 Haiigure: C

M
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Oxonvanue maon. 10

23

Hafianre: C

25

BD=12,AD =16
Haiianre: C

26

F

T

KM=86,KT=TM
Haiigure: C

27

KE = 20, KM = KN =25

sin o = 0,8

Haiigare: C
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MITOIIANB KPYTA
Tabnuya 11
C — anuHa OKpyXxHocTH, | — anuma ayru . Hafinnre Sy
1 C=4Jn 5
C
2 ABR=28 6

60°

4 AB=BC=AC=12| 8 ENMF — rpaneuus
C EN=FM
N M
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fIpodonocenue mabn, 11

9 ABCD — Tpanenusa 13 KTLP — Tpaneunsa

AD=B(C=6,5S=12

B
10 TMNK — tpameuns 14 ABCD — rtpanenusa
TM = KN, STMNK =125 AD=10

11 ABCD — tpanenna | 15 Sapep =121

AR=0CD,

¢  AD=2BcC,
MN = 73-
N 2
A D

16 MNKT — xBaaparT

Sys = Siep = 86

N

=3
c-—'—
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Oxonvanue matbn. il

MRST — kBagpar

21

EF=3
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IINOWAAb KPYTA

Haliznre nnomans 3alTPUXOBAHHEON GUIYDEL.

nuya 12

1 5

| i 60°
//// T 5 by o C

v
49 i,
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Oronvarue mabén. 12

9
UMP = UNK = 180°
lf; ; ,,{ ‘ K

11

c

AB=16

10




Pa3zaen Il

PELIEHNA HEKOTOPbBIX 3AAAY

LALLM L LI EREREER Y] I EEEEREIIRIERE N T} SREBREF PSSV ANN PR E DS LA AL R R AL AL LR AR LRI R Rl RR )L}

VIl xaacc

K TadbAnue 1

8. ITycts £POS = /SOT = x, £TOQ = ZQOR =y, Tak kax ZPOR = 180°,
Tox+x+y+y=180, unn x + y = 90. 3maunr, LSOQ = x + y = 90°.
Omeaem: 90°,

11. ZMSK + ZPSN = 180° — 90° = 90°, Tak xax LMSP = ZNSK (no yc-
A0Bn), 10 LMSK = /PSN =90°:2=45°, torpa LMSP =/ MSK + ZKSP =
= 45° + 90° = 135°.

Omeaem.: 135°.

K 1abanue 2

S. Ilyets L1 = £3 = x, L2 = £4 = y (110 cBOKCTRY BePTHKANLHEX YTJOR),
Torga moayuuM 2 - (x + x) = y + y, oTkyna y = 2x; L1 + £2 = 180° (o cBoii-
CTBY CMEXKHBIX YrioB). 3Ha4uT, x + y = 180. Tak kax y = 2x, 170 x + 2x = 180,
3x =180, x =60, y =120, Arak, £1 = £3 =60°, £2 = Z4 = 120°.

Omeem: 60°, 120°, 60°, 120°.

11. Ilyers £2 = £8 = x, Torga £1 = 180° — (£2 + £3) = 180 - 2x, ITo ye-
noeuio £1 — £2 = 75°. BHauur, 180 - 2x — x = 75, oTkyaa x = 85, 1. e. L2 =
= £3=35° Z£1 =180° - 70° = 110°.

Omeem: 110°, 35°, 35°.

K 1abamue 3

17. Tax xax AC = BD, BC = AD (no ycaosuio) u AB — of11as ¢Toposa, To
AACB = AADB (uo I1I npaszaky).

H3 paBeHCTBA 9THX TPEYrOALHMKOB clefyeT, 410 ZC = ZD n Tak Kak
BC = AD, AO = BO, to CO = OD, Kpowme roro, ZAQC = ZBOD (xax BepTn-
KanbHble). 3HadnT, AAOC = ABOD (no II npnsnaky).

3amevanue. AMACB = AADB no 1 npusHaKy, Tak KakKk AC = BD, ZCAB =
=/ABD n AB — ofmas cropona.

32. 1) ADOE = ACOF (no I npusuaxy), roraa DE = CF.

2) A DEF = ACFE (oo IIl nupnaHaky), Tak kKaKk EF — ofmas cTopoHa,
DE = CF (mo poxasandomy), DF = CE no ycnosuw (DO = OC u OF = OF),
Toraa LDFE = ZCEF.
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3) ADAF = ACBE (no I npnsHakry), Tak kaxk DF = CE, AF = BE (AE =
= BF mo ycnosuio), EF — obmasa yacte) u ZDFA = ZCEB (o aoKasaHHO-
My), Toraa AD = BC.

4) AAED = ABFC (mo IIl uprasaky).

K TaGAavue 4

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

IIo ycnopnio P; — P, =3, umm MS + 6 + MN - (18 + MS) = 3,
MN-12=3, MN = 15.

Omeem: 15.

K Tabanue 5

17. B AAMC AM = MC (no ycnosuw), Megnana MN apaserca GHCCEKT-
pucoit, Torga LAMC = 50°- 2 =100° LCMB = ZCBA = 180° — 100° = 80°
(CB = CM 0o ycIoBHIO).

Omaem: 80°,

K TabGaunue 6

33. Tak kax AQNR — paeroGeapeunsiii (N = QR) u ZNQR = 30°, Toraa
ZBRNQ = ZNRQ = (180° - 30°) : 2 = 75°, rorna < KNQ = 30° + 75° = 105°.
Ho ZNQM = 30° + 45° = 75° u, tak kak ZKNQ + ZNQM = 105° + 75° = 180°,
to KN | MQ (uo 11l npusraky oapajielbEOCTH MPSMEIX).

K Tabamue 7

13. I cnocol. ZA = £1 + £2=60°, £LC = 25°, roraa £LB = 180° — (60° + 25°) =
= 95°, sgauur, ZAEB = 180° — (30° + 95°) = 55°.

II enocob. ZAEC = 180° —- (£2 + £C) = 180° — 55° = 125°, Toraa LAEB =
= 180° — 125° = §5°,

3amevarnue. 3agavwy MOXKHO DEIIATH HHAYE, HCNONb3YA 3J1eMeHTh AADE.

Omeem. 55°,

K Tabanue 8

10. Tak kax RO L PS u PO = OS, To APRS — paBHoGeipeHHLIIl, TOrZa
£P = /RSP (1o cBOMCTBY).

Ilycte ZTSR = 3x, ZRSP = £P = bx, Torga ZTSP = 3x + Hx = 8x, Tak
kak 2T = 115°, To nonyuunm ypasaenue 115 + 5x + 8x = 180, orxyama x = 5,
T.e. LP =5x=25° LTSP = 8x = 40°,

Omaem.: 25°, 40°,

K vabavue 9

30. Ilo yenosuw MK = KS, asaunt, AMKS — pasHOOeApeHHBIH, TOTAA
LM = Z/MSK = 35°. Asanoruuto B ASPN ZPSN = 25°. B AMSN ZMSN =
= 180° —- (35° + 25°) = 120°. Cnegoratensno, LKSP = /MSN — (LMSK +
+ ZPSN) = 120° — 60° = 60°.

Omaem: 60°.
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K TabAavne 10

10. AMKN — pasBocToporEHI (10 ycaoBHio), Toraa ~K = 60° RK 1 PR,
sEaunT, APRK npamoyronsuulil, rorga ZRPK = 90°-60°=30°, 1. e. RK =

- %px. Ho PK = %MI{B —;-MN=6,5, r.e. PK = -1-43 =3,251 NR=13 -
~3.25 = 9,75.
Omeaem. 9,75.

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

B AAED /DEA = 90°, ZEDA = 45°, rorga £LDAE = 45°, AE = DE. Cnepo-
BaTentHo, BE = DE, snaunr ABED — pasrobenpensmiit, rae £BED = 40°,
Toraa ZBDE = (180° —- 40°) ;: 2 = 70°,

Omsem: 70°.

K vabanue 11

9. Tar xkax AD = BF, DC = CF (uo ycnoBuw), To AACB — pasaoleapen-
HHI, Torna LA = ZB (no cBoitcTBy). 3Haunt, AAED = ABMF (1o runorenyse
¥ OCTPOMY YIJIY).

K Tabanue 12

16. MN — uckomoe paccroauue. ITo yeaosnio BC = BM = MA = M(C =8,
3Havyur, ABCM — paBHOcTOpoHHuU#, T. e. ZCMB = 60°, toraa £BMA =
= 180° — 60° = 120°, u, Tax kak MN — BricoTa parHoGeapeunoro AAMB, To
MN — Ouccerrpnca, T. e. ZAMN = 60°, rorna LA = 30°, smaunt MN =

1
=_—-MA=4.
2

3amevanue. MOXXHO HCITONL30OBATH TeopeMy Majeca B TeopeMy o cpendei
JIMHEHH TPeYTroJbEHKA.
Omeem. 4.

VI kaacc

K TaGanue 2

24. B napannenorpamme ABCD £D = £B = 90°, rorga LA = ZDCB = 90°,
T. &. ABCD — npamMoyroasHuk u, rak kak DC = CB, ro ABCD — xBajpar.

Hockonsxy LMCB = 60° u £B = 90°, ro ZCMB = 30°, rorga CB = -;-MC =9

(no cBolicTBY KaTeTa, JESKAIOEr0 NPOTHE yraa B 30°).
CneporaTensno, P =9-4 = 36.
Omeem. 36.
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K tabanue 4

8. Tax kag SFTM — mapamnemorpamum u SF = SM (1o ycaosuio), To
SFTM — pomb, Torna ST L FM n xunaronanu ST u FM pomba asaaiorca
fuccekTpHcaMy ero ymios. Ilyerts £2 = x, Troraa Z1 = 10 + x, 3gaunT, Z1 +
+/22=90° umn 10+ x+ x =90, 2x =80, x =40, T. e. £2=40°, £1=10°+
+ 40° = 50°, Torga LFSM = AFTM = 80°, £SFT = ZSMT = 100°.

Omaeaem: 80°; 80°; 100°; 100°,

K 1abanne 5

10. B napannenorpaMme ZR = 90°, anaunr, EMKR — npAMOYroiabHHK,
Tak raxk LEFM = 45° nu ZR = ZM = 90°, r0 AEMF ~— paBHOGeApEeRHBIH 1
ME = MF.

IIycte FK = x, rorga ME = MF = x + 6 un MK = 2x + 6. 1lo ycaoBuio
sagaun P = 36, Torna umeem ypapaenune 2((x + 6) + (2x + 6)) = 36, orkyaa
Haxogum x = 2, saHauutT, ME=KR=x+6=8 MK=ER=2x+ 6 =10.

Omeem: 8; 8; 10; 10.

K vabamue 6

18. Tax xak ABCD — rpaunenms, To AB | NM, Toraa LANM = 70°,
£ZNAB = 180° - 70° = 110°,

IMockonsky NB — 6uccexrpuca £LANM (mo yciaoBuw), To LANB =
= £BNM = 35° Ho ZBNM = 2z = 35° — Kak HaKpecT Jexxaniue yrakl nIpa
mapaJIebHEIX NpAMBIX AB 1 NM u cexymeit BM, rorga LINMB=2+45°=
=80°u ZABM = 180° - 80° = 100°.

Omeem: 110°; 70°; 100°; 8G°.

K Tabamue 8

19. Ilo ycaoBuio DE = F(C = %EF, T. €. BF = 2DE = 2FC. B AEKF npo-

BegeM BoicoTy KM, Torga EM = MF = DE = FC. 3aMerum, uT0 AADE =
= AKME (DE = EM u LAED = /KEM; /D = LZEMK = 90°) u AEMK =
= AFMK (no aBym™ KateraMm). AHanoruuno AKMF = AFCB.

Iycre DC = Tx, Torna AD = 4x u Sypep = Tx - 4x = 28x2. Ilo yenosuio

Siexkr = 28. Ho EF = DE + FC = -:E'DC = -—;—x u KM = AD = 4x, Torga

1

Sapxr = EEF - KM, unn Spppp = »%x«lx =28, mmm Tx2=28,x2=4,x=2,

1
2
Toraa Sapep = 28x2 =284 =112.
3amevanue. MOMHO HOKA3ATD, YTO Sapcp = 4Sarks-
Omeem: 112,

K Tabamue 9

17. Vkazanue, Ob6osnaunts AD = x, AB = y, Torza 2(x + y) = 20. IlycTs
S — nuaomazs napanjenorpaMma, rorga x c 2 -4 =y 2 - 6. Jajnee pemnTh
cucTeMy ypaBEeHMi x + y = 10; 2x =3y, u T. 4.
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22. Ilycts B napanaenorpamMe ABCD auaronanu AC = d, u BD = d,, rae
AC=16, BD =12, Tak xax AQ = OC u BO = OD, T0o AAOB = ACOD (no I npu-
3HAKY PABEHCTRA TPEYrolbHUKOB) U ABOC = AAOD (no Toii ke npudauee). Ho
PaBHEIE MHOPOYTOJBHHKH HMEIOT PABHBIE IJIOWAAM, T, €. Sasop = Sacop B

Sra0p = Sasocs 38a4HT, Sapep = 28x408 + 28:8oc = 2(Sasor + Sasoc)-
Ho S08 = %AO - BO - sin 60° = %%d, -%dz sin 60° = -;-dldg sin 60°%

Susoc = ~BO-OC-sin (180° — 60°) = ~-1d,. 1 d sin 60° = L d,d, sin 60°.
2 22°2 8
CanenosarensHo, Sypep =2 - [% d,d, :ssin(50°+%-dla!2 sin 60"] =
1 .
= § dldzsm 60°.

Hockonbky dy = 16, d; = 12, sin 60° = -—‘?—, TO

Sapcp = % +16-12 %4&/’3’.
3anmevarnue 1. PakTHYECKH MBI JOKA3AJH, YTO NNCIIAAL IIapajaeaorpaM-
Ma S = %dldg sin ¢, rae d; u d; — AUBMOHANM, (¢ — YrOJI MEXKAY HEMH.

3ameuarnue 2. Ilonyaennas ¢hopMyna BepHA AJA XI000TO BRINMYKJIOTO 4de-
THPEXYrOJMLHUKA.

Omeem: 48\/5 .

K rabanue 10
11. 3agagy MoKHO peminTh 110 dopmyae I'epora. IloraxkeM apyroe pere-

1
HHe, OCHOBAHHOE Ha IPUMeHEeHHH GOPMYJIE S = 7 a * h, KOTOpoE IPHBOAAT K

OTHOCHTEeNLHO §0/iee NPOCTEIM BLIMHCICHHAM.
Mposeaem uicory BD. Ilycrs DC = x. Ws AADB BD? = (+/5)% — (/18 - x)%;

u3 ABDC BD? = (4/10)* - x*, CpapEnBas mpaBrie YACTM HOJYYCHHKIX pa-

BeHCTE, uMeeM 5 —(vV18 —x)® = 10 — x2, orKyzaa nocJje YNpOLCHKI HAXOAUM

x=23/6y2, Torga BD? = 10 — x2, unu BD? = E—@, oTkyaa BD =

72 144
= /382 /12. CnepoBaTestHo, S = -;-AC *BD = J191/4.

Omaem: /191 /4.
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12. Yrasanue, Jocrpouts AABC a0 napannenorpaMma ABCD, aateMm ripu-

MEHUTH cBoMieTBO df +df = 2(a? + b%), rae dy u d; — AUaTOHANE, @ 0 b —
CMEXKHEIE CTOPOHBI IAPAJLIEJOrPaMMA.

3amevanue. 3agady MOKHO PeIIuTh B 0o Gopmyne S = %a «h{cM. Ne 11),

Supec _DC-CE _ 5

19. Yrasanue. =—
Supc CB-CA 12

Hanee o603HAYNTE Ssppe = X,

x b
Saanc = Y H PEIIUTH CHCTEMY YPaBHEHUA ;«- 12’
x+y=>51.

K TabAvue 11

18. IIycre BC = x, roraa AD = 2x. Ilpopenem Beicory MN. Ilo yeaoBuio
3afag” Spanp = 120, unu %AD *MN =120, unn -2-‘1)- +2x-h =120, xh =120,
rae h = MN — Bricora AAMD (u Tpanenumn). S pep = %(-;—BM}L] +

2
Tak xak xh = 120, 10 S p0p = 180.

1
3amevarue. Herpyaso 3aMeTHTb, UTO Spapps = Sarmcp = th " Spsnp = xh,

T. €. Spamp = 2(Sasem + Samcp)-

20. Ilycte O — TouKa nepeceueHnsa amaroHaneirs AC u BD Tpanenuu
ABCD, rpe AD = BC. Tak xax AC | BD (mo yenoBuio), 10 S = Sapac + Saqpe =

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

HoAC=BD=8,rorga 8 = % - 82 =32,

3amexanue. PaKTHYECKH MBI JIOKA3ANH, UTO «€CJH B TPANCIMH AUATOHA-
JU epHeEAUKYAAPHE, TO MJAOLIAKD S = %dl -d,, TRe d) u dy — AAMHB fHA-
rouajyie#i. B 4acTHOCTH, eCJH Tpawenus papHoOeaApeHHad, TOo dy = dy = d,
Toraa S = %d-’-».

26. ITo yenoBumo 3a489H Sapoe = 4 M2 ¥ Sps0p = 25 M2, Bamernm, uTo
Sas0 = Sacop (AOKA3ATE CAMOCTOATENLHO).
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Toraa Saon : Sapoc = Sadop : Sacop» OTKYNAA HAXOARM S, 5 = Sacop =
= SABOC . SMOD = 100, roraa SMO.B = SACOD =10 (Mz), 3HAYHUT S = Sm +
+SMOD+ZSMOB-4+ 25+2' 10“‘49.
Omaem: 49.
K Tabanue 12
42. NNyets TL = a, MT = b, Torga Pyxrr = 2(a + b) = 40, mm a + b = 20.
BameTuM, 4TO Sprerr = TL - 200 = MT - 2BO, rae BO = x, 3uayuT, 8a = 2bx =

=48, a =6, b= 20— 6= 14, rorna 2bx = 48, x=-1;-.

Omeem: s
45. IIycrs LT = a, RQ = b, Torna MT = -21—(-:1 - b). Ilo ycnosuio Sygor =
a+bd a+b
= T-x, rae QM = x — BEICOTa Tpanenud, Sypor= 300, wan -—2——-x=300,
(a+b0)x=600. LM =LT-MT=a- -;-(a—b)== —2]l(a+b)2.
2
Ho a+b=§g9-, TOTAA LM=§-2—0-. H3 ALMQ nMeem (ﬁg?_) +x% =625,

) 90;00 +x2 =625,
Pemas nosyyeRHOe 6uKBaZpATHOE YDABHEHHE, HAXOANM Xy = 15; x5 = 20,
Omeem: 15; 20.

50. Yraszanue. H3 Toukn C NpOBeCTH NPAMYIO, MAPANNEIBEHYIO AUATOHA-
am BD a0 nepeceueHUA ¢ IPORZOIKeEHeM ocHOBauuA AD B Touke E. lanee

JOKazarh, 4T0 AACE — npaAMOyTroJbHBIH.
54. Vrkasanue. IIposectu Buicory DE, 06o3HauuB AE =y, rne y = -;—(20 - Xx).
Ina naxoxpenusa DC = x, cocTaBATh CUCTEMY YPABHEHHIT

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

y: +h? =132,
(20 + x)h = 360,

B pe3yJabTaTe 9ero NoayIuTcs ypasHerne (20 + x)%(6 + x)}(46 — x) = 7202,
a 1ocJIe YIpoIeHnit pelnTs ypasHenne x4 — 1476 x2 — 27 040 x + 408 000 = 0.

JHanee noka3ars, uTo X = 10 ~— efUHCTROHHSLIN KOpeHb.
Omeem: 10.
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K vabanue 13

22. IIycte QN =a, QE = EF = b, EM = ¢. Tak kaK QFE = EF, 10 AQEF —
paBHOGeapeHHEI, Torga ZFQE = LAQFE,. Ho EF . NM u QN 1 NM, saa4ywur,
QN || EF, rorga ZNQF = LEFQ, 1. e. QF — GHccexTpuca ZNQM, cnegopa-

NF @N a 4
TeIbHO, ——— =———, HIH ——=—,
FM QM b+e 5
W3 mopobna AMFE 1 AMNGQ, uMeeM b+c =—e—, _f?_*:_‘::E.
8+10 10 9 5
Kpome Toro, us AMFE ¢2 ~ b2 = 100.
bre_e 50 . 40
Pemraa cucremy 9 5 HaXOZHM c=—3—, b=—§-; TakKk K&K
¢? —-b? =100,

a 4
——=—, TOo @ = 24, 3uauur, P =x=a+b+c+18="72.
b+c 5 AMNe

Omeem: 72.

36. [Iycts AD =a, DC = b. [To yeanopuiw AC=BC=a+ b, AC-AB=48n
a_8
b 5

IIo cBO#CTBY BHCCEKTPHCH g, AB = AB = AB nua+b)—AB=4,8, or-

b BC AC a+b
kyna AB = (a + b) — 4,8, Torza E=£=-3-, AB = §(c:: + b), saHaumT,
b a+db 5 5

-g-(a+b)=(a+b)——2£-, niua+b=12,

TaREaRPmc=x,Tox=AB+2AC=%(a+b]+2(a+b)= 12 +

oo

+2-12= 12.(§+2)=1—:6- ~31,2.

Omesem: 31,2.

K Tabauue 14

24. Ilyery LE = Z4, Torna B AMEL Z1 + 23 + Z4 = 180°% LZMLF = /5,
rorma Z5 = 21 + Z4 = 180° — £3; LF = 180° - (£2 + £5) = 180° — (L2 +
+ 180° — £3) = £3 - £2.

Tak Kak £3 = Z1 + £2 (n0 ycnoBuw), 70 £LF = £1, 3sBauudr, AEML ~
~ AMEF (no 1 ppusnaxy), rorga EL : EM = EM : EF, unn x2=8-18, x = 12.

Omaem: 12.
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28. Mockonsky BC | AD, To ABCD — rpamenua, Torza ABOC ~ AAOD (uo

I npusnaxy). CregoBaTenBLHO, f—:k, rae k — xoaddunuent nopodua. Ilo
y

YCAOBHIO Spapoc : Sasop=1:9, anu k2=%; k=%. 3Ha4urT, $=%, OTKYZa

y=3x.Hox+y=9,6,r0orga3x+x=9,6,x=2,4;y=2,4-3=1,2.
Omsem: x=2,4; y=17,2.

K Tabanue 17

15. Yepes Beprunay N npopexenm npamyo NA | ME no nepecederus ¢
npononxenneM TK B Touxke A. 3ameTuM, uTo ATNA — npaAMOYrOJABLHEIA.
Kpome Toro, Syrys = Syana (ROKABATH CAMOCTOATENLHO).

ycrs MN = x, TE = y. Ha AMEK EK = J152-9% =13;

STMNA = -;—(x + y+ 12) - 9.
C apyroit cTOPoHSBL, Searna = Sarna = -;— *15- TN, rae TN2 =81 + (x + y)2.

3Hauur, %TN:%(x+y+12), orkyaa TN = -g-(x + y + 12), Toraa

'2_93 {x +y + 12§ = 81 + (x + y)2, mau, nocxe yupontennit umeem 16(x + y)? —
o 27
- 218(x + y) + 729 = 0, wau (4(x + y) — 27)° = 0, oTKyna HaxOAUM X + Y =—4—,

TOrBA SryNk = 2 (EZ + 12] = %Ei = 84,375.

214
Omeem: 84,375,
K Tabanue 18
13. Vxazanue. U3 BepmuHE B onyeTHATh BHCOTY Ha cTopoRy AC,
K Tabanue 19

17. YVrasanue. Yuects, uro AD = BD = CD = R, rae R — paanyc onncas-
HOM OKPYRHOCTH C IEHTPOM B Touxe D.

21. Tax kak CF — Menquana AABCu LACB=90°, 70 FA=FC=FB=6—
pazHyc OnucaEHo# okpysxHocTH. U3 ACEF CE = /6% - (3\/§ ) = 3; us AAEC

naxoauMm AC = VAE? + CE?, unu AC = 363 +72 = 6y/2+ 3.
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CE 1 AE 1
= , cos LA = —=—(~J2+\/§).
AC 22+3 AC 2

Toraa sin fA =

3amevanue. MOXKHO NOKA34Th, YTO 2+ J_ = %(\/5 +1)%, Torma

sin ZA = g(\/ﬁ—l) H oS LA = —\?-'-(Jg+1).
K tabanue 20

19. IIyctes E — TOYKAE KACAHUA KacaTenbHOH AB K OKDPYMHOCTH,
torga NA = AE n BE = BK. Ilo ycnoruwe P,pap = 48, naim MA + MB +
+ AB =48, rne AB = AE + EB = AN + BK, Ttorna MA + MB + AN + BK =
={MA + AN)+ (MB+ BK)=MN + MK = 48. Ho MN = MK, Torga MN =
= MK = 24.

Omesem: MN = MK = 24,

K vTabAvue 21

9. Vrasanue. IlpeagpapuTenbHO 40KA38TE, 9T0 LEAF = %(UEF -uUBQC),

45. Yrkazanue. Yyecrb, uro Z/BMC = %(UBC+UAD).

54. YVrasanue. llycts WAB = 10k, Toraa UCA = 12k, [lanee pelmuTs ypas-
nenue 10k + 12k 4+ 140 = 360.

K TabAavue 22

13. ¥xaszanue. lIpogonxuth RK 10 mepeceuenus ¢ ocHoBanneM MN B
rouxe P. Hanee yuecTsb, UTO IO cBOMCTBY Meauan RK = 2K P,

17. Uz npamoyroassoro AMDC, roe MC =26, MD = %MN = 10, umeemM:

CD = 267 -10% = 24.

Ilo yeaosuio Oy — rouka nepecevyenmna Meaaad ACMN. Ilyers 04D = x,
rorga O41C = 2x, Torga x + 2x = 24, otryaa x = 8, 0,C = 2x = 16.
IIycre OD =y, monyuum 00, = DC - 2x + y) =24 - (16 + y) = 8 — .

3aMeTHM, YTO Sapne = %MN +DC = %MC *NB, unn 20 - 24 = 26 - NB, or-

Kyze HaxoAuM NB= —2—11;32 .

Omeaem: ?jﬂ .
13
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K 1abanue 23

11. Tax Kax AABC — npaMoyronsHEIll, To AB = v242 +10% = 26. Iycs

OD = r — pajguyc BOACAHHON OKPYXHOCTH. 3aMeTnM, 4yto BM = BN, AN =
=ADu MC = CD = 0D = r, Ilycre N — TouKka KacaHuA AB B OXpy:KHOCTH,
Toraa AB = BN + AN = BM + AD= (BC - r)+ (AC - r)=AC + BC - 2r,

OTKYAA HAXOAHM r = %(AC + BC - AB) = 4.
Omeem: 4.

21.RT=13+5=18.SAREF--;--18-EF=9EF.Hy0TbRE=RF=x,

ET = TF = y, Toraa Sxper = 18y. N3 AERT x2 — y2 = 182, Kpome roro,

S\rEF = ﬁ;_%‘i, raica=b=RE = x,¢=EF = 2y, R = 13 — paanyc onucaxuoii

x? . 2y
4-13
Ho x2 — y2 = 182, Torga y2 = 18 + (26 — 18) = 144, y = 12, Toraa Syzzr =
=18-12 = 216.
Omsem: 216.

OKPYXXHOCTH. 3HAYAT, Spppr = = 18y, oTkyza x2 = 26 - 18.

36. llyctrb BC=a, AC=b,AB=c¢c,r=4,torga r = —;—(a + b — ¢) {cm.

M 11), wim -;—(a+b—-20)=4, rge ¢ = AM + MB = 20. 3gauur, a + b = 28.

2, 32 _
Kpome toro, a® + b2 = 400. Hmeem cucteMy ypaBHeHuH {a +';b 2_8400’
a = »

(a + b)2 = 400 + 2ab, unu 400 + 2ab = 784, orkyaa ab = 192,
3uauuT, S\qpe = %ab = 06.

Omesem. 96.

42. Iockoneky QP = 4, QM = 2 u QM | PM, 10 ZP = 30° = UQR =
= 60°, spaunr, £Z0 = 60°, Tak rax Q0 = OR, To LZOQR = ZORQ = 60°, 1. e.
AQOR — paBHOCTOPOHHHUHA, Toraa OR = 6.

Omeem.: 6.

44, [ ¢nocod.
B pasrofeaperEoM AABC AC = BC = 10, OM — paanyc BIMCAHHOH OKPYK-
HocTH, Torja OM | AB. Ilposesem BuicoTy MC, Toraa B AAMC cos LA =

= % = 0,6, amaunr, AM = 10 0,6 = 8, rorna AB = 12. ITo Teopeme Ilnda-



192 e Feomerpus. 3asaun Ha rotoswix vepTexax aas noaroroskm k TMA n EM3. 7-9 kaaccet

ropa MC = y10° -6 =8, Sy pc = %AB + MC, a c npyro#t cTopoHBI, Syspc =

=p-r= %(AC +BC+AB)-OM,torna12-8=(10+ 10+ 12)- OM, orryaa

OM=96:32=3.
Omaeem.: 3.

II cnocod.
IIyers K — TOUKA KacaHUS OKPYIKHOCTH U KacaTenbHolt AC. 3aMeTuM,
ara AAMC ~ ACKO (KaK npaMoOyTroJbHBIE, HMeOIIKe o0 uii ocTphIf

ZACM}. 3 mogobuna umeem: ﬂ =K—O, rae AM = 6, MC = 8. KpomMe Toro,
MC KC
KC=10-AK =10 - AM = 4, snauur, KO = % = 3. Ho KO =0OM, . e.
OM = 3.
Omaem: 3.

48. IIpoeenem BeicoTy KM Ha ocHoBanme EF, Toria B paBHOOEAPeHHOM
AKEF (KE = KF), seicora KM sBaserca 1 Meiuanoii, 1. e. EM = MF = 24,

% + 48 «- KM = 24KM; ¢ apyroil CTOPOHBl, Sppxr = i—!;;, rae a =

SAEKF

KE-KF 12

=EK,b=KF,c=EF, R=EQO =25, rorna umeem: 24 - KM = 55

2
Mycrs KM = h, KE = KF = x, rorna 24 - h = 122" o nu %2 = 50h.

W3 AKME x? = h2 + 242, rorga mosmysxam 50k = h2 + 576, umm b2 — 50h + 576 =0,

OTKYAA HaxomguM h, = 18, hy = 32. 3uauur, x2 =50 18 = 900, orxyaa x = 30,

unu x2 = 32 - 50 = 1600, x = 40. CnenoBarensho, EK = 30, wmu EK = 40.
Omeem: 30, unn 40.

59. I cnocob.

IIposeaeM BrIcOTY Tpanenuu BE, Tak xax £A = 60°, to ZABE = 30°.
Touxa O — IeHTp BOUCAHHOH OKPYXHOCTH, 3HAYUT, AQ — OUcCCeKTpHCE
yrna 4, 1. e. ZOAK = 30°, rorna AABE ~ AAOK KaK OpAMOYTOJLHEIE, AMe-
OIKe PABHBIE OCTPEIe YIBL,

IIycrs AD = 2x, BC = 2y, MN = 20, rorga (2x + 2y) : 2 = 20, vau 2x +
+ 2y = 40.

Ho AB + CD = BC + AD (10 cBOHCTBY OMACAHHOI'C Y€THIPEXYTOJNbLHUKA),
uan 2AB = 2x + 2y = 40, AB = 20. CneaosatencHo, AB : BE = AO : AK, unn

10 : OK = AO : x. U3 AAOK, roe Z/OAK = 30° => OK = %AO, Toraa AQ =
=2-0K,T.e. 10: OK =2+ OK ; x2%.
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10 2.0K 5
Ho ctg 30° = —:>x OK 38 8 — HIH —— = —=, OT-
g OK V3, roraa o "ok MoK 3
ryaa OK = 5\@5 .
II enocob.

MN =20, x + y = 10, 2AB = 40, AB = 20 (cm. I cnocod).

Ha ABFEA cos 30° = E 2 OK Jz_, orkyaa OK = 5J_

AB 20
Omeem: 5\@ .

63. Ilo ycnoBuio MNRK — npaAMOYTroJbHASA TpamenHA. 3AMETHM, UTO
LN + LR = 180° (kaK cyMMa OZHOCTOPOHHUX yrioB). Ho rouka O — meHTD
BOUCAHHOHN OKpYkHOCTH, OR 1 ON — coorBeTcTBeHHO OHCCEKTPUCH YriaoB R
u N, torna ZORN + ZONR = 90°, r. e. ARON ~- npaMoyronpHslil, 3HAYAT

RN = y/62+8% =10.
Bricota ARON paBea pagnycy BOIHCAHHOH B Tpaneildio OKPYKHOCTH, TOF-
Jia BBICOTA Tpallenyy paBHa JAAMEeTpY 3ToM oKpYy:KHocTH. IIyers OT — BrIcO-

Ta AORN, toria Sanox = %OR .ON = %RN . OT, unut 6 - 8 = 10 - OT, oTiey-
na OT = 4,8, suaunt, RE = 2 - OT = 9,6, rone RE — BhIcOTa Tpamemww,
ONYyIeHHAd HA OCHOBaHMe M N,

Ho MN + KR = KM + RN (o cBOICTBY ONMMCRHHOTO YETHIPEXYTOJALHAKA),

sHauut, KM + RN = RE + BN = 19,6, roraa Sywrr = %(MN + KR): RE =

=-;-(KM+RN)~RE 192—6 9,6 = 94,08.

Omeaem: 94,08,

67. I[Ipoeenen Betcotsl EF u QK Ha ocHoBanme MT. Tak xak EQ | MT, 1o
MTQE — rpanenusa (papHobexpernasn). [To yeamosnio M@ — OueccexTprca ZM.

3ametrum, 4To LQMT = ZMQE = 30° (kak BHYTPeHHUe HAKPECT Je-
JKalllpe OpH napaanedbHBX OpaAMEX MT u EQ u cexymeit MQ). Toraa
LEMQ = /MQE = 30°, 1. e, AMQE — paer0OOeIpeHHbIH (10 IPH3HAKY paB-
HOOegpeHHOTro TpeyroasHuKa). Ilyers EQ = 2x, MT = 2y, ME = EQ = 2x,

s AMEF MF = :;-ME = x, EF = J4x? - x% = J3x% = x/3.

N3 AMQK MQ=2-QK =2+ EF = 2x3.

Samer = %M T-QK = % -2y - 23 = xy'3; ¢ apyroit cTopoH™,
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V3

» HAH Sapor = -f-xzy, 3HAYMT, xy\f_=—4—x2y,

MQ-QT-MT
4.Q0

Samer =
OTKYAa X = 4.
CaenoBaTesbHO, Syrgr = %(M T+QE)-EF=(x+y)- x3.

Ho MT = 2MF + FK = 2MF + EQ = 4x, wm 2y = 4x, y = 8, 3na4ur,
Suroe = (4 +8) - 443 =483
Omeem: 48\/5.

76. Tak xax EF | TR, To TRFE — rtpanenua. Ilo cBoitcTBy OnMCAHHOTO
YyeTupeXyrolbHUKa TR+ EF = ET + FR, unu TR+ EF =28, HoTR— EF =
= 14, Illyers TR = x, EF = y, rge x > 0. HMeeM cucTeMy YpaBHeHHI

x+y=28, [2x=42, [x=21,
x-y=14; |2y=14; |y="T.
Hrak, TR=21,EF=1T.
IIpoBeaemM BricoTH AE u FB tpanenum. IIycts TA =z, roraa AB=EF =1,
BR=21-(z+T)=14-2z.
H3 ATAE EA?=132-22; ua AFBR FB2=15%- (14~ 2)°. Tak kak EA =
=FB, 10 132 - 22 = 152 - (14 - 2), wnu (14 - 2)® - 22 = 152 ~ 132, orxyna
Haxoaum 2 = 5, Torga EA% = 132 — 52, EA = 12.

Suaumr, Spgpg = %(TR + EF)-EA= % . 2812 = 168.
Omeaem: 168.

83. ABCD — pom6 (mo ycaosuio). Ilyetes AB = x, Toraa P = 4AB =
= 4x = 80, otkyaa x = 20. Tak kax AC = 32, 10 AO = 16. N3 AAOE AQ? =
= AFE2 + OFE2, unu AE? + OE? = 256, Tak kax AC 1 BD {(no ceoiicTBy pomba),
10 AAOB — npaAMOyroapHb i, Tak Kak OF | AB, 10 AO?2 = AB - AE, uau
162 = 20 - AE, orkyna AE = 64/5.

2
3HavuT, (%) + OE2 = 162, unu OE2 = [ 6—%](16+%] uanr OFE2 =

—E—, oTkyza OF = 12 =0.6.
5 5 5
Omsem: 9,6.

86. ¥Yros A npaBMIEHOrO HICCTHYTONBHUKA paBeH: LA =180°-(6—-2):6 =
= 120°; AO — GuccekTpuca ZA, 1. e. ZOAM = 60°, rne M — TouKa KacaHnAa

J—\/_ 15

¢ OKPYIKHOCTEIO. U3 AAOM OM = AQ -+ sin 60° = >

Ho OM = %AB, torga AB = 15.

Omeem: 15.
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K tabanue 24
20. Ilycre EA = 2x, AF = 5x, Torga EF = 7x. Ilo IpaBHily TPEYroAbHHKA
KE+EF=KF, unu KE+7x=n.
Amanoruuno KA+AF=KF, uan m+5x=n; KE+EA=KA, uau
KE +2x=m, orkyaa KE=m—2x. Tak Kax KE+7x=n, o m~-2x+7x=n,

unu 5x=n-m, OTKYAA §=—%5+%E, 3HAUYHMT, ﬁ=ﬁ—2-(—%ﬁ+%ﬁ] =

T— 2-
=—m-—n.
5 5

Omsem: KE =Za —-2—1_1.
5 5

23. ITockoasky M — cepeauna AC, To AM = MC; ananornuno BN = ND,

AC+(CD+DN) = —(AD+DC)+CD+%DB

l\:lr—

n—'ma;q.%(p—cwﬁ) - %E+%H&+Eﬁ+%ﬁ+%e‘s -

AD+-CB+(DC+CD) = —;—AD+%C_B. = %(AD-I—CB), 4TO H TpebOBaANOCH

Nl—l Do | -

JOKAa3aTh.

30. ITo yecnosno MNKE — upsmMoyroabHas Tpaneuud, rae MK = 22 R

LMKN = 45°un LZMKE = 90°,

IIpoeenem suicory KF k ocHoparuw ME. 3amernM, uto LMKN = LZKME =
= 45°, KaK BHYTPeHHHNE HaKpecTiexKaniHe Yriabl NpHU napajaleaAbHBIX OpA-
Mux NK u ME n cexymeit MK. Ho toraa £E = 45°, 7. e. AMKE — paBHO-
Geapennnlit, u MK = KE. Kpome Toro, NM = KF (kaK BHICOTH TpaOennH) K

NM || KF, snaunr, |KE-KM+KN| = |KE+ MK +KN| = |KE+MN| =
= |KE+FK|=|FE)|.
W3 AMKE, rae ZMKE = 90°, MK = KE = 22 , ME2 = (2J2)* + (2/2)* =

oTryna ME = 4. Torna FE = 2, snaunr, |FE| =2
Omaem: 2.
35. Us roukn C nposenem CF || AB u coeamanm touxku B u F. 3 Toukn

C uposenem CE || BF, Torga AF = FE = BC = 5 (no nocrpoesnio) u ED =
=AD - (AF + FE) =
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Heficteurenvno, 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. 3sauur, |a|=|ED| = 3.

Omaeaem: 3.

K TabAuue 25

11. IIposeaem BricoTy CE Tpanenuu ABCD, roe AB = CD, AC = 16, Torza
MN = %(AD + BQ).

Hycte DE = x, BC = y, Toraa MN = %(2:: +2y)=x+y.

Tak kax LCAD = 60°, To LZACE = 30° > AE = %AC =8.HoAE=x+y,

HauNT, x + y = 8 u MN = AE = 8.
Omeem: 8.

16. [Iposeaem BricoTy FT tpanenuu CEFK, rpe CE = FK, MN = 4,
Scerx = 8. Scerx = é(CK + EF) - FT = 8, amu MN - FT = 8, rge MN =

= %(CK + EF) = 4, sHauur, 4FT =8, FT = 2,
Nycrs EF =x,CK =y, rorna TK = %(y -x),CT=CK-TK =

1 1
=y"§(y—-x)=§(x+y)=MN=4.

Ms ACFT tgo= 1L -2_0,5.
CT 4
Omeem.: 0,5.

20. ITockoabky O — HerTp BOKMCAHHON OXPYXRHOCTH, TO MO u NQ — Guc-
cexTpuch yrnoB KNM u LMN, Toraa

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

ZMON = 90°, Torna MN = /86 + 64 =100 = 10, Bamernm, aro BeicoTa OA
AOMN aBnAeTcA OXHOBPEMEHHO H PAARYCOM BIHCAHHONK OKPYKHOCTH,



Pazaea H1. Pewenns nexotopux 3asay em 197

Torna S)amon = %OA MN = %OM - ON, orkyaa OA = 4,8 (OA — BricOTA

AOMN, onymennasa ua MN), 3uauur, KL = 2 - OA = 9,6, Tax xak KL =
= 2r — aunamerp BnucauHuoit okpy:xuaoctTH, [10 CBOMCTRY OMHCAHHOIO YeThI-
pexyronsuauka KN + LM = KL + MN = 10 + 9,6 = 19,6, Torza
EF = %(KN + LM) = 9,8.

Omeem: 9,8.

23. IIyers BC = x, CD = 2x, AD = y. Tak kak EF — cpeaBada JUHUA TPa-

nenusa ABCD, vo %l=20, iy x + y = 40. Hz AADC, rae ZADC = 90°,

nmeem: AC = (J4x® + 2.

IIposexgem BricoTy BM, Toraa us ADMB DB = W , Tae BM =
=CD = 2x; DM = x, torga DB = m=\/5?=x\/5.

Tax kax AC L BD, To Sypep = %AC « BD (cm. Ne 478 «T'eomerpus 7-9»

J.C. Amanacan v ap.). Sapep = %\]4.::2 +y° .2~/5. C Apyro# croponH, Sapcp

- -;—(x + y) * 2x, TOrAa MOAYYHM %\}4::2 +y° -x\f_=%(x +y)* 2%, uxn

1f5(4x2 +y%) =2x +y), x 2 0.

Ho x + y = 40, Toraa 1/5(4x2 +y°) = 80, num 4x2 + y% = 1280.

x+y=40; y=40—-x.

Yupomas mepsoe ypaBHeHHe CHCTeMEl, NoayunM x2 ~ 16x + 64 = 0, unu
(x - 8)2 =0, orkyaa x = 8. Snauur, BC = x = 8.
Omaem.: 8.

2, .2 2 2
HMeem cHCTEMY ypaBHeHWH {4.1: +y =1280, {4x +(40 - x)" ~1280,

26. ITpenBapUTENbHO AOKAKEM, UTO $€CJAM B TpalelINU CYMMA YIJIOB IpH
OCHOBAHUH paBHa 90°, TO OTPe30K, COCAUBAIOIIHI CepeUHbI OCHOBAHHUI,
paBeH HX OOJYPASHOCTH.

IIycrs Toaxknm K u F — cepeznusl ocHoBaHu# AD u BC. Ilyers AD = 2x u
BC = 2y. IlpopeaeM KE || AB n KL || CD. 3aMeTuM, uto LKEF = ZA=T70°n
LKLF = £D = 20°, roraa £ZEKL = 90°, 7, e. AEKL — npaAMOyroJsHBIH 7

KF — mennasa AEKL w1, seaumr, KE = KF = FL = %EL - %(AD — BC), w0

# TPeGORATIOCH AOKAJATS,
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CiegoBaTeybHO, %(Zx -2y)=2,mnux—y=2,
Kpowme Toro, MN = %(AD +BCy=4,umu x + y = 4.

x+y=4,
Pemasa cucreMy ypaBHeHHUH $y=2 comocoboM CHOKEHENA, HAXOANM

Qx=6,2y=2,T.e. AD =6, BC=2,
Omeem: BC = 2, AD = 6.

IX kAaacc

K Tabauue 1

6. a) Tak kak Bekropel FN u FO comanpaBieHH, T0o kB > 0, 3HAa4UT,

FN| |FN|
—FN| -FN
‘2FN 2
1
MOl ME
6) Anajoruuno nMeeM: k20, k= -2 ==,
MEl ME 2

B) BekToprsl ON u NF npoTHBONONOKHO HalpaBdeHBl, 3HAYUT, k < 0,

ON 1NI*‘
92 1
Torae R=—1—=— =-—,
NF NF 2
FM
r)k<0,FM=NE, k=- =—FM=—1.
NE| NE
MN
n) k<0, MN=EF, k=- =—MN=—1.
EF EF
1
1 1 FA| JFN

k<0,FA=AO= ~FO= ~FN; k=-il=- =1
¢) 2 4 NFl_FN 4
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1 3 AN
)k20,FA= —FN,AN=3FA=—FN, k="—7=
4 4 ‘FAI FN

=3.

o | | GO

FN|
3)k<0,NA=FN—FA=FN—1FN=§FN,k-—--— = FN =—i.
4 4 N4l 3 FN 3

4

n) Tar kak croponsl NE u EF napannexorpaMma He napaijelbHEI, TO

BeKTophl NE u EF He KOJUIMHEapPHSHI, T. €. YHCHO & He CyILecTBYeT,
K) AHAJIOTHYHO M) YHCIO k He CYIeCTBYeT,

Omeem. a) 2; 6) %; B) --;—; r-1;a)-1;e) —i; *x) 3; 3) —%; H), K) YHCA0

k Be cymecTByerT.

K TaGanue 2
14. Ilycte D — cepepuBa orpe3ka AB, Torga

sp= SGia+ap)= 2L+ D=4 yp= 2(2+10) = 6.
3uaunr, D{4; 6). Ho rouka C — cepeauna otpeska AD, Toraa
Xo= -;—(1 +4)y=2,5; yo = %(2 + 6) = 4, 1. e. C(2,5; 4).
Omasem: (2,5; 4).

16. To yenosmio EK = KF. Ho EK = \J(x-2)2 +(0~-2)® = J(x-2)* +4;

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

3Haunr, J(:{:--z)2 +4 =J(6 ~x)2 +100, win (x — 2)2 + 4 = (6 — x)2 + 100,
OTKyZa HaXoauM x = 16,

18. KoopAuHAaTH BepIIHE napaineiorpamma OACB: 0(0; 0), A(6; 0),
C(x; ¥), B(3; 2).
Tax Kax DPOTHBOIQIOKHEIE CTOPOHB NapAJIJIeOrpaMMa PaBHB 11 mapan-

JeJIbHEBI, TO OB = AC.
OB{3-0;2-0}~ AC{x—6;y—0); OB{3; 2} = AC {x — 6; y}.
Tax kax OB=AC, 108 =x—6; 2=y, T.e. 2 =Q; y = 2.
3BsaumT, ROOpAAEATE TOYKE C(9; 2).
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Torza AC = \[(9-6)2 +(2-0) = V13; OC = /9% + 22 = /85.

Omeem: AC = Jﬁ; OC = 85; C(9; 2).

20. Koopauratw BepmuH Tpamenuu OABC: O(0; 0), A(2; 4), B(x; y),

C(12; 0). Tak kak AB | Ox, To AB {5; 0). C apyroii cToponsl, AB {x —2; y — 4},
Torga uMeeM: x —2=5;y—4 =0, 1. ¢. x = 7; y = 4. 3HAUAT, TOYKA B uMeer

KoopauBaTH (7; 4). CneaoBarensdo, CB = \[('?'—12)2 +(4-0)° =\/4H; OB =

= 72 +4% = /65.

Omeem: BC = JE, OB = J(E

K tabanue 3

5. Beesem npAMOYroJLHYI) CHCTEMY KOOPAMHAT TaK, UT0OB AC coBmaNO
¢ ocsl0 Ox, BD — ¢ ocewo Oy, a Touxa D — c HavanoM KoopauHar. Haiigem
KOOPAWHATH ToukH E — cepenuHul oTpeska BC:

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

Tax xax ZABD = 45°n ZADB = 90°, ro ZBAD = 90° — 45° = 45°, 1. e, AD =
=BD=12,1. e, A(-12; 0).

Tenephb HaxoauM AE: AE = \/(8 +12)2 +(6-0)° =

= V400 +36 = V436 = 2109.

9. BeegeM npAMOYTOJBHYIO CUCTEMY KOOPAMHAT TAK, YTOOBI OCHOBaHHE
KP cosnajno ¢ ocslo Ox, a ock Oy npouuisa yepes Bepuiniy D nepneHAURyA4ap-
o KP. Myers O — Hauano xoopansar. B AKOD, rre ZK = 45°, KD = 442,
£ZKOD = 90°, naxogum: KD?2 = K0O? + OD2, Tak rak LKDO = 90° — 45° = 45°,
ro DO = KO, 1. e. 2- KO? = KD?, orkyna KO = DO = KD _

J2

3raunt, D(0; 4), K(—4; 0), P(5; 0) (Taxk kak OP = KP - KO = 5).

o yenopuwo E — cepeanna DP, Torpa xg = %(xn + xp) = %(0 + §) = 2,5;

yg = %(4 +0) = 2, 7. e. E(2,5; 2).

Caepoparenpno, KE = \[(2,5+4)° + (2-0)? = /42,25+4 = /46,25 =

= J186/4=4/185/2.
Omaem.: 185 /2.
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K Tabanue 4

13. YpaBHeHHe OXPYKHOCTH ¢ HeHTpoM B Touke 0,(0; yg) nmeer BUA
(x = x0)% + (y — yo)® = r2. Tax xak rouky M(-3; 0) u N(0; 9) npuBagmexkar

OKPYXKHOCTH, TO HMeeM: 9 + (0 — yo)2 =2, mm 9 + y2 = r2 u (0 - 0)? +
+ (9 = yo)2 = r?, uau (9 — yo)° = r%. CpaBHHUBAA JICBEIE YACTH MOJYYEHHHIX pa-
BEHCTB, ToayunM 9 + y2 = (9 - yo)2, mmm 9 + y; = 81 — 18y0 + y2, 18y, =72,

yg = 4, torga r2 = 9 + 42 = 25, 3naunT, ypapKeHHe OKPYKHOCTH MMEeT BUZ,
x2+ (y—4)2 = 25.
Omeem: x? + (y — 4)% = 25.

14, LleuTp OKPYXKHOCTH PACHoJoMXeH Ha ocu Ox, 35aunt O4(xy; 0), Torna
(x ~ x0) + y% = r2, MN — nuamMeTp OKpy¥HOCTH, TorAa O — cepegnna MN,

T. €, Xg = %(xM +xy)= %(—2 +4)=1.

Hwmeem: (x - 1)* + y2 =r2,

Touxu M(—2; 3) u N{4; —-3) npuHaieKaT OKPYKHOCTH, TOTAA MOJYIHM:
(-2-12+32=72, uau r2 =18,

3HauNT, YyPABHEHHE OKPY/KHOCTH 3amuilercd B Buge (x — 1)2 + y2 = 18.

Omesem: (x — 1) + y2 = 18.

K Tabauue 5

3. llpamas 2x + y + 4 = 0 nepeceKaeT 0CH KOODANHAT B Toukax M u N.
Tak xak Touka M npuHagaexnT ocu Ox, oy =0, roraa2x + 0+ 4 = 0;
x=-2, 1. e M(-2; 0). Auanoruuyno, x =0, rorma2-0+y+4=0,y=—4,
T. e. N(0; —4).

B AMON ZMON = 90°, MO = 2 1 NO = 4, Tor7a Spmon = %MO .ON=4.
Omeem: 4.

8. HaitineM KoopAMHATHI TOUKH M — cepeAuHEI 0Tpe3ka AB:

tu= S04t xp) =SB +(-B) =0, yy= 512+ ) =6,

3uauur, M(0; 6).

VYpasuenue meanans! (mpamoit) CM umeer sng ax + by + ¢ = 0. Tax xak
roukn C u M npunaznekar npamoit CM, TO UX KOOPAHHATH] YAOBJIETBOPA-
10T ypaBHeHnio npamMoit: @ - (~2)+ b (-8)+ ¢ =0, mm -2a-8b+c¢=01u

a'0+b-64+c=0,umubb+c¢c=0,0rkyaab= —-é—c,'roma

1 7
-2a-8|—¢|+c=0,T.e.a= —c,
a [6) T.e.a 5

IloacTaBnad SRAYEHMS a ¥ b B ypaBHeHHe OPAMOi, DOJMYIHM!:

7 1 7. 1
— ) +| —— . + =0, ¢0’ — A= +1=0, + Lia
GC x ( GC) y+ece rae ¢ uam ﬁx Gy T. €
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Tx -y + 6 = 0 — ypaBHeRue Meguannt CM.
Omgem: Tx—y+6=0,

10. BreaeM npaAMOyroJbHYIO CHCTEMY KOOPAMHAT Tak, 94To6H ock Ox
npomaa yepes AC, a yuaroHans BD okasanack Ha ocn Oy, rae O — HAYAJO
KOOPAKHAT (TOYKA NMepecedenna auaroaaneint AC n BD).

SanameM KoopAHHATH BepmuH pomba: A(-10; 0), B(0; 4), C(10; 0),
D(0; —4).

Ypannenune npaMoil AB umeer Bug ax + by + ¢ = 0, Tak Kak Touxu A u B
npuHagiIekart npaMoii AB, To

a:(-10}+b5.-0+¢c=0, [-10a+¢=0, a=0,1¢,
a-0+b-4+¢c=0; 4b+c=0; b=-0,25c.
IloacTaBnas sHauennsa a ¥ b B ypaBHeHUe IPAMOii, UMeeM:
0,1e-x+(-0,25¢)y+¢=0; ¢ # 0, mau 0,1x - 0,25y + 1 = 0, unu, ymuo-
KMB 00e JacTH DONYuYeHHOro ypasHeHusd Ha 20, monyunm 2x — 5y + 20 =0,
p=_1
a-0+b-4+¢=0, {4b+c=0, - 4c,

Hna npaMoit BC nmeem: {a-10+b-0+c=0; 10a+c=0;

=——c.

10

3HaunT, ypaBHeHEne BC npamer BrZ —-l—lacx—--}cy +e=0,¢c#£0, unn

2x + 5y —-20=0.

Arpanoruyno ana npameix DC u AD noayuuM cOOTBETCTBEHHO (PeImuTh
caMocToATenbHO): 2x — 5y -~ 20=0m 2x + 5y + 20=0.

3amevanue. OTHOCHTENLHO oceit Ox u Oy poMb MOKeT UMeT: ¥ APYroe
pacnoioKeHue, 4T0 paBHOCUJIbLHO 3aMeHe ocH Ox Ba Oy m, HaoGopor. Toraa
OpHAETCA 3AMEHMTh X Ha Y U I/ Ha X.

Omeem: 2x — 5y +20=0,2x-56y—20=0,2x+5y-20=0, 2x + 5y +
+20=0.

K vabauue 6

10, IIpeaBapHTENLHO AOKAMKEM, YTO Sspcp = —;—AC -BD-sgin o, rae o =

= LAOB. Ilockonbky ABCD — napaanesorpaMmm, 7o AQ0 = OC u BO = OD

(no ceoiicTry), Torga S,pep = 28r408 + 2Sagoc = 2 - (%AO-BO-sina +

+ %OB-OC-sin(180°—a)] =2 % +BO (A0 sin o + OC sin a) =

=BOsina+(A0+ 0C)=B0O+AC-sino = %AC’BDSI'[DG.,‘I.T.,I[.
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CaemoBaTeNlbHO, S, pcp = % +16- 20 - 8in 60° = 160 - %=80\/§
Omsem: 80+/3.

14. Tak kak MNKL — napanjegorpaMM (110 ycjaosuio) m LM = 2K = 6(0°
(no cBoiicTBy), To AKEF — pasrocroponsuit. Kpome Toro, NK = KL =24 u

KE = %NK =12.

R %EK-KF'sin 60° = % .12-12- ? = 3643,

Omaem: 36J§ .

17. Tak rak ABCD — napaaneaorpaMm, To Auarosaas BD penar ero Ha
IBa PABHEIX TpeyroabHuxa (AABD = ABDC — no III npussaky). A paBHEIE

MHEOFOYTOJBEEHK Y HMEIOT PaBabe ILToIany (110 ¢BofiCTBY MHOIOYIOJIBHHUKA).
uaur, Sapcp = 2Saump = 2 - %AD-BD-sin ZLADB=AD-5- % - 44D,

W3 AABD no TeopeMe KOCHEYCOB AMeeM
AB2=AD?+ BD? ~ 24D - BD - cos ZADB, nim
41=AD?+25—-2-AD ‘5 cos LZADB.

cos ZADB = 1-sin? ZADB = ‘f1_ﬁ= ’.‘lh
25 Y25

rae cos ZADB > 0 (LADB — ocTpHI).
Crnenopatennrno, 41 =AD%2+ 25-10-AD g, amADZ-6-AD-16=0,

OTKyZa HaxoauMm AD = 8 wan AD = -2 (He uMeer cmbicna). Urak, AD = 8,
TOTQA SA.BCD =8-4=32,
Omaem: 32.

K Ttabanue 7

12. B AMKT KM = KT = y (no ycnosuio), ZKMT = LKTM = 30° (kak
YRl IPU OCHOBAHNH paBHOOGeADEeHEOrO TPeyroapanKa), Torga LK = 180° —
—- (30° + 30°) = 120°.

MT _ KM V2. oy
sin/MKT sinZMTK’ sin120° sin30°

ITo TeopeMe CHHEYCOB HMeeM:

Ho sin 120° = sin (180° — 60°) = sin 60° = % 7 8in 30° = -;—, TOrHAa

J_sm30° \/_2- [ﬁ
Taini20° 3 3

Tak xax ME — buccexrpuca, 1o ZKME = /JEMT = 15°.
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x Y
BAKME = . ZKEM = 180° - (120° + 15°) = 45°,
sinl120° sin/KEM The ( )

_ysin120° _ V6-43-¥2_ 6 _
sin45° 3-2 32

V6

Hrag, ME=x=1, KM =KT=y= 3

3amevarue, Ecnu npoectr BcoTy KN Ha cropony M T, ro KM = y Mox-

TOTZA X

HO HAITH M3 COOTHOIIEHNA = % : cos 30°, rne KN — menuana AMKT.

V6

Omeem: x=1;y = 3

16. IIpoeeaeMm BricoTy BE K ocnoBammio AD. 3amerum, uro LBAD = 60°
(cooTBeTCTBEHHLIE YIVIEI IPH NapaldieabHLIX IpAMEX AB u CD paBl®l).

Supcp =AB - AD -sin 60° =8-12- l?-=48\/§.
C npyroii cropornl, S pcp=AD-BE=12-BE = 48\(5, OoTKVAa BE = 4.3.

BAABE ZABE=90°-60°=30°= AE = %AB = 4_3nauur, ED = AD -
—~ AE = 8. U3 ABED, rpe BD = y, nmeem:

y2 = BE? + ED?, y— (4V3)? +8% =J112 =47.

Ilo cBoiicTBy napamnenorpamma ACZ + BD?2 = 2(AD2 + DC?), unn x2 + y2 =

=2-(122+ 8%), x2 =416 — 112, x = 304 =419,
3ameyarue, 3anauy MOKHO PEIINTh APYrHMA cnocobamy.

Omeem: x = 4419, y = 4/7.
K tabamue 8

4. RO = x — paanyc olIHCaHHOM OKPYIKHOCTH. Spppr = %, roea, b, c—

10-5.7 =ﬁ; ¢ Apyroil CTOpoHE, o ¢op-
4.5 4x

CTOPOHEI TPEYTONBHHKA., Spppr =

1
myne Pepora Sarer = P(p-a)p-bNp-c), e p = (10 + 5+ 7) = 11,

175 175
S = 411-1.6-4 =2J66, anaunr, — =266, oTkyna x = ——.
aner = V66, anaunr, - ~=2V66, orkyna x = _7u

Omeem: ﬂ
" 4J66°
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12, Yraszanue, [IpuMeHHTE TeOpeMy KOCHMHYCOB.
2 +y? - xy=1764,
Ilasnee pemuTL CHCTEMY YpaBHEeHUH s x 3
y 8
Omeem: x = 18, y = 48.
14. Yrasanue. JBaxXAB NPpUMEHHATH TEOPEMY KOCHHYCOB Zns AABC n

AABD nna yraa A.
Omeem: x = 13.

15. Tak xax ME || FT, to AKFT ~ AKME (no asym yriaM), Trorga
FK KM 50—y 50 50-y 5
—_——— =—; =—. H3 AMFE mno reopeme IIndaropa
FT ME' 7" Tx 60 x 6 o Teop Barop
FE? =602 - 42, a ua AKFE FE? = 502 — (50 — y)2.

CpapHKHEBAA MOJYUEeHHHE paBeHCTBA, HMeeM 802 — y2 = 502 — (50 ~ p)?,

50-y

oTKy/Aa HaxoAnM y = 36. [locKoABRY =:2— uy=36,T10 135 =%, OTKYAS

x = 84 _ 16,8.
5
Omeem: x = 16,8; y = 36.

19. Iyers MK = a, NP = b. Us AMPR MP = J40° -24% =32.
IIyers LPMR = o. Bameram, uto AMKN ~ ANPR(ZK = ZP=90"n
4

LENM = ZPNR KaK BepTHKANBHEIE), TOTAA COS O = %=g Mz AMNR no

TeopeMe KOCHHYcoB 2 = x2 + 402 -2- x40 %, aan y2 = x2 - 64x + 1600.

Ilyers £ZKMN = ZNRP = 3, roraa cos p = E=-2—4, OTKYA& @ = gﬂ
x y y
2
M3 AMKN a2 = x2 — 49, 3uauur, [2;“} =x% - 49, nnu 5762 =x%_49.
y y

Ioacrasnas suauenne y2, ameeM (x2 ~ 64x + 1600)(x2 — 49) = 576x2.

¥npouasa noayyieHHoe YPaBHeRNE, IOMYIHM

x4 —64x% + 975x% + 8136x — 78 400 = 0.

Mo:XHO IPOBEPHTD, YTO X = 25 — KOpeHb YpaBHeHUH, Toraa x3(x — 25) —
— 39x2(x — 25) + 3136(x — 25) = 0, nmm (x — 25)(x3 — 39x2 + 3136) = 0, o1-
Kyzna x; = 25, Torga y2 = 252 ~ 64 - 25 + 1600, y2 = 252, y = 25.

Hraxr, x = 25, y = 25 oaH0 U3 pemrenn#t sagauy. OCTaeTcs PEUINTE YPaB-
HeHMe x% — 89x2 + 3136 = 0. MoxxHO y6eAMTHCH, YTO OHO HE HMEET LEJHIX

2
KOpHel. 3anumieM ero B Buge x(39 — x) = 3136, mm 39 — x = (%) .
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I'padHyeckoe pelleHHe MOKASLIBAET, UTO NOJYUYEHHOE YPABHEHUE MMEET
€le TPH KOpPHA, U3 KOTOPBIX OAUH OTPHIATENBHBIN, YTO HE YAOBJACTBODAET
YCJIOBHIO 3a/1a4K, Tak Kak x > 0,

IlBa APpYyrUX KOPHA MOKHO BRIYHCAHTE NPpHONIHKEHHO: X9 = 10,5, x5~ 36,7,

Torza ys = 10,52 - 64 - 10,5 + 1600, otxyzaa Haxoxum y; = 32,2.

Ananroragno y:f = 36,72 - 64 - 36,7 + 1600, y; ~ 24,5. Kax puguM, 3agavua
OKAa3aJIaCh JOBOJIBHO CJIO0MKHOIA.

Omaeem: x| = 25, y, = 25; x3 = 10,5, yo = 32,2; x3 = 36,7, y; = 24,5.

22. U3 AABC (£C = 90°) x2 — y2 = 324. Ilycre CK = a, KB = b, Torna
a+ b= 18. Tax kak MK (a suagur, n AK) — Guccexrpuca LCMB, 10

E—l(-)-=§, OTKYyJa a = -?—b. Tax kak a + b= 18, 10 gb + b =18, %—2~b =18,

b 14 7
OTKYyJa b=£ TOTHA @ = 521 15
¥ 5’ 72 g
IIyery LCAK = £LKAB = o.. U3 AABC cosZa:%, auz AMACK tga=§.=g_
15\
1-tgla 1- 2y
HsBecTHO, UTO cOS 20t = —g#, CIeZOBATELHO, _——2—=£’
1+tga 15) x
1+ —
2y
2 2 2 9
HIH w:g, IR :4__!{_2._.._2_2_5 =_¥?_
4°+225 «x 4y +225) «x
2
4y? - 225 y
2 y2 =324, x2 = y2 + 324, = .
Hox“ -y xé=y TOTAA NOAYYUM [4y2 +225J 7324
MyeTb y?=t, raet > 0, Toraa ypapHeHMe IPHMET BH [4t-225]2= d
yerby =t ragt =T, orAa ypa P 41+225) 1+324°

unn (4t — 225)%(t + 324) = (4t + 225)2. ITocae npeobpasoBaHUH NMOAYUAM
ypaBEenve 1584¢2 — 583 200t + 16 402 500 = 0, unan 44¢2 — 16 200t +

1350  _ 1350
4 ' 44

=¥, TO y2=13450, y=15f, Torga x? = y? + 324 = 2—1:-12,

+ 455 625 = 0, oTKyAa HaxXOoUM i, =

1) Ecnn ¢

x= % O6a 3HaueHUA DOAXOAAT, TAK KaK ¥ < X {0 cMbICAY 3afavun).
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1350 , 1350 15 JF 1566
2 E t:—, = — = _—
YBeam t==— 0 ¥ = Y o\

. 675 15 606 51 [6 51J66
=219 324~ , =22 = =220
T gq O TRRET N T 22

TAKMKe BRINOMHAETCAHA.

21J6 156 5166 1566

Omeaem: 1) x 2 s ¥ 2 1 2)x 22 22

24, Tlo csolicTBy napaanemorpaMma 2 - (AD2? + AB2) = AC2 + BD?, rae
AD = x, AB =y, AD = BD = x, roraa 2(x2 + y?) = AC? + x2, orkyna x2 +
+ 2% = ACA.

ITo yenosmio AC — BD = 2, umn AC = x + 2, Toraa x2 + 2y2 = (x + 2)2, or-
Kyaa y2 = 2x + 2. KpoMe roro, x — y = 11. CaegopaTenbHo, MOJYYHM CHCTE-

2 _ NS
MY YpaBHeHHH: y =2x+2, [(x-11)"=2x+2,
x-y=11; |y=x-11,

H3 nepBoro ypaBHeHUS CHCTeMBI BMeeM x2 — 22x + 121 - 2x - 2 =0, wau
x2-24x+119=0,0tkyna x, =17, x, =7, Torma y; = 6, y2 = 7-11=-4
(e uMeer cMricaa). ITockomsry x -~y =11, T.e. x>y, T02x =17,y = 6.

Omsem: x = 17, y = 6.

s THEe YCHOBUE If < X

K 1abanue 9
CA-CB
ealfes

8. cos £C = . Hafigem roopAHEaTH BeKTOpoB CA H CB;

CA{-4—4;8-0)={-8; 8}, CB{2 — 4; 14 — 0} = {-2; 14}, Torza
|E:Z?£|=J -8y +82 =872, |c'_}.=i|=,f(-z)2 +14% = /200 =10v2. CA-CB =
—-8:(-2)+8-14=-16 + 112 = 96.

96 12

= = 0,6.
8J2.10¥2 2-10

CaegomaTensHo, cos £C =
Omesem: 0,6.
16. E-A_'C=|m-|TC|-cosa, roe o = ZCAB. Ilo ycnoruio A(2; 4),

B(2; 8), C(6; 4), rorna AB{2-2;8—4}={0;4}, AC ={6-2;4— 4} ={4;0}.
AB|=VO? +42 = 4; |ﬂl"|=\l-43+02 =4, AB-AC=0:-4+4-0=0,cos o =

=Z%-0,T.e.£CAB=90°.

Omaeaem: 90°,



208 e TeomeTpHs. 3a0a4m Ha FOTOBLIX YEPTEXAX AAH NOATOTOBKY K (WA u E73. 7-9 kAacch

20. Haiiaem KoopauHaTh BekTopor MN n LT: MN{6 - 1; 2 - 5} =
{5; -8), LT {3 - 4,5; 3 - 5,5} = {-1,5; -2,5}. Torna MN .LT =5-(-1,5) +
+(-3)-(-2,5)=-7,5+ 7,5 = 0. CnegoearelbHO, MN LLT, 1.e. ZLON = 90°,

Omeem: 90°.

K vabGauue 10
5. TTo yenosmio C = 813, Ho C = 2zR, rorna 2nR = 813, R=443.

Tak kax WAmB = 120°, o ZAOB =120° rpe AO=0B=R~= 4+/3.

H3 nenrpa O OKPY:KHOCTH OOyCTHUM ItepoeHaukynap OC ra xopay AB.
0OC — meauana pasHobeapenroro AAOB, rae LOAB = ZOBA = 30°,

¥V

M3 AAOC AC = AO - cos 30° = 43 - ?—6 3uauur, AB=2-AC=12.

Omeaem: 12.

9. Takr xax UTmM = 120°, to £LTOM = 120°. B parHoGeapenHom ATOM
(TO = MO = R); ZOTM = ZOMT = 30°.

5 10
IIposeaem sbicory OK, Torna ns AOTK, TK =5,0T = =
poBeA v Aa rae c0s30° /3
R x-10 _ 20n 20::\/_
CIIeIOBATENBHO, [ = o= 12
180~ 180.¥3 3y3 9
20mv3
Omsem. .
9
15. I enocod.

UAM = UBN — KaK AyI'E OKPYKHOCTHU, 3aKJIUEHHBIe MEXAY Tapak-
JIeJbHLIME XopaamMu AB u MN (AB | MN — 1o yc0BHIO).

Ho Toraga AM = BN, 1. e. ABNM — pasrHoOeipeHHas Tpanemnyu.

IIposeaem guaronass AN. Tak kak MN = 16, AB =12, To

MK = %(16— 12) =2

Us AAMK AM = V22 +14% =10v2. KN = MN - MK = 14.
Mz AAKN, rae AK = KN = 14, AN = 1442,

abe
H3BecTHO, YTO S,y = 4R’ rue a, b, ¢ — cTopossl, B — pasuyc olIHCAHHOM

$16-14 = 102 '3'14‘@, otkyza R = 10.

okpyxEOCTH. Ho Sy4yn =

Toraa C = 2nR = 20=n.

00| -
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IT enocot.

Coeaunum ToukHn B u N ¢ meHTpOM OKpy:HOCTH, Torga OB = ON = R.
IIporezem guamerp EF, nepnenAnKyaapHbull aaHamM xopaaMm. Ilyvers Lu T
COOTBETCTBEHHO TOUKH IepeceueHusa Xopk AB u MN c auamerpom EF, Torga

LT =AK =14, LB = %AB=61{TN=%MN=8.HYCTBOT=x,TOI‘I[&

6% +(14-x)* = R,
82 +x* =R

CpaBHuBaa JeRble YaCTH CUCTeMBI, noayYuM: 36 + 196 — 28x + x? =
=64 + x2, 28x = 168, orkyaa x = 6. 3nauuT, R2=64 + 36 =100, R=10u
C=2rnR = 20n.

III enocod.

IIycte EL = x, TF = y, TOoraa noayunM CHCTEMY:

TN2=ET.TF, {y(l4+x)=64,
BI?=EL.-LF; |x(14+y)=386.

Briuutaa na 1 ypasaenns II, noayunm 14(y - x) =28, y~x=2, y=x+ 2.
IloncTaBaM 3HAYEHHE Y B OAHO M3 YPABHEHHI cHcTeMH (x + 2)(14 + x) = 64,
mnn x2 4+ 16x — 36 = 0, oTryzsa x| = 2, x5 = — 18 (He nmeeM cMmbicna). Ecan
x=2,toy=4, rorqa EF =2R=x + y + LT = 20, orkyaa R = 10, 3naynar,
C = 2nR = 20n.

Omeem.: 20x,

22. I cnocob.
Ilo ycomoBuio AM = BM = 14, 1. e. AAMB — pasnobGeapensslii. IIposegem
ericory ME, torna ME — megnana AMAB; AE = BE = 4,

Saranmp = %AB'ME= % -8+ ME = 4ME. Uz AAME ME? = AM? - AF?,

ME = 142 - 4% =6/5. Sy = 24V5.

C apyro# ¢cTOpoHB!, Spamp = i—(;", rae @, b, ¢ — cropoas AAMB, R — pa-

OL = 14 — x. 13 AOLB u AOTN nmeem: {

AHRYC OIITHCAHHON OKPYHOCTH,

14-14-8 49
3Hauur, ——=24\/§, oTkyaa R=——, Torga
iR y 345

49 _98nJ5
3/5 16

C=2nR=2n"

II enocob.
CoeauHUM TOUKY A ¢ NeRTpoM O OKpYIKHOCTH, ME = 65 {cm. I cnocoB),
AO = MO = R. I3 AAOE AO? - OE? = AE?, unu R® — (6+/5 — R)? =16, oTkyza

49
HaxXoAnM R=——=, u . A. (cM. I criocoB).
3v5 ( )
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K tabAanue 11

8. Ilpoeegem BricoTy NK. IlIyere EK = x. Tak kak £LE = 45°, 10 ZENK =
=45° 1. 6. NK = EK = x. [lyers MN =y, Toraa EF = 2x + y = 24. Ilo ycao-
euwo EN = FM, Toraa no cBolCTBY ONNCAHHOIO YeTHIPEXYroJbHHKA, UMeeM:
2EN =EF + NM = 2x + 2y, unu EN = x + y. Us AENK EN2 = EK2 + NK2,

win (x + y)? = 2x2, x + y = 22, Tax kak 2x + y = 24, To y = 24 — 2x, 3Ha-

quT, x + 24 — 2x = 22, x(~2 +1)=24, oTkyaa x = =24(J2 - 1).

24
v2+1
Ho x = 2r, Toraa r = 12(J§ -1).

CreposarensHo, Sy, = nr? = 144n (3-2V2).
Omeem: 144n(3 - 22).

10. IIposenem auaMeTp oKkpyxxHOocTH AB L MN u AB 1L TK, npoxoada-
muit yepes neHTp O okpyxkHocTH. ITo yenosuw TM = KN, Spynx = 125 n
EF = 8 — paccTosaENe MEXIY TOUKAMM KacaHnA ee DOKOBBIX CTOPOH.

yete EM = MA =m, TE = TB= b, EQ = r — paguayc BUUCAHHEONR OKPYX-

HocTH; AB = 2r, EC = -;—EF = 4, rae C — Touxa nepeceuenud EF u AB,

Nz AEOC OC = Vr? -18, morna AC = A0 ~OC = r-+r-16, BC = BO +
+ OC = r++r?-16; caeposarensro, ME : ET = AC : BC,Man m 1 n =

= (r-vr*-16):(r+Vr®-16). a AMOT, rue £MOT = 90° (MO u TO —

6uccekTpucel yraoe TMN n MTK, rape LTMN + ZMTK = 180°), numeem:
OE2 = ME - ET, unu mn = ré,

ITo yenoBuw Stynvg = 125, unn %(MN + TK)+AB = 125.

Ho 2MT = MN + TK (no cBOHCTBY ONMCAHHOIO YeTHPEXYTOJBHUKA),
rorga 2(m + n) = MN + TK, uau (m + n) - 2r = 125, MmeeM cucTeMy ypas-

m:n=(r—-vr:-18):(r+vrf-18),

HEeHHI: < mh = rz,

2(m+n)r=125,
IycTs ana KpaTkoeTH r—ri-16=qa, r +Jri-16= B, Torma m =%-n u
o 2_ 2 N
II ypaBHeHHe cHCTEMEl IPDHMET BHA, E-n =r*, cregoearentHo, 1II yparue

HHEe npeofpasyeTca K BAAY 2- [% ‘n+ n] -r=125, unn 2nr[%+ 1] =125,
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Ho J% n=r, n=ﬁ, SHAYHT, 2r2-[%+1)=125\!%.

IlpeopasyeM BEIpaKeHUSA %+1 H \/—g.

L r—\!r -16 - 2r - J_ Nrt-r? +16
r+Jr -16 r+Jr -16 r+vri-16
_ 4
r+yri-16

2r 4
CreforaTenLHo, 2r¢ - =125- w3 =125, r=5.
r+vri-16 redrt =16 ’

Torza S, = nr? = 257,
Omeem: 25w,

19. Coeanaum ToUKY M ¢ HeHTPOM OKPYKHOCTH, Torfa MO = NO =
= KO = R — paguyc onrcanHoil okpy:kHOoCcTH. [IyeTs OT = x. Ilo yeaoBuio
AMKN — pasno0eApeHHEIA, rae BblcoTa KT — Mepuaea uM OMCCEeKTpHCA.

Torpa MT = 7, KT = 24 (mo ycIoBHK).

N3 AMKT MK = /242 + 7% =/625 = 25, 3ameTum, uro KT =R + x = 24,
a u3 AMOT RZ — x2 = 49, IMeeM cHCTEeMY YpaBHeHMit:

R+x=24, R+x=24, R+x=24, R+x= i';
R2_x2 =49; (R—x)(R+x}=49; 24(R_,x)=49; R- x__2_4.

CrknaanBasg NOUNEHHO YPaBHeHHSA NOJyYeHHOH cucTeMEl, MMeeM:

2R= 24+4 s 2ZR= — 625 R—%

24’ 24 48

CnenosarensHo, Sy, = nR%= n( 625] .

48

625Y

Omeaem.: n[———] .
48

K TabAvue 12

1. AAOB — paBHOCTOPOHRUI (10 ycaoBHIO), rae OA = 12, Torza

a2

SA= 4

(nnomaak NPaBRABLHOTO TPEYTONRBHHKA CO CTOPOHOH @).

2

nR
Scexr. = 3?0.0" rae R=0A = 12, o = 60°.
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2
r12? o 12°-3

C » Se. = Seexr. — S =
MeROBATENLHO, Sg. = Scexr. ~ San08 = —ge 1

n12* 12°.48
6 4
Omeem: 12(2n - 3+/3).

— 247 — 3643 =12(2n-33).

6. Sp. = Sgp. = Sus. =" OA% - 8y, R=0A = 10, a=R\2, rae a — cro-
poHa KBajzpaTa, R — pafmyc ONMCAHHON OKPYKHOCTH, TOTAA Sy = a2 =
= (RV2)? = 200, anaunr, S, == - 100 — 200 = 100(r - 2).

Omaem: 100(x — 2).

10. ITycTs @ = 15 — cTOpOHA OpABHJIBHOTO TPEYTOJbHHKA, TOTAA

na® a®J3 n-15% 1533 15
Sp. = —- 3 , HIH Sy = s 2 = 6

2
3 (2n-33) =

= 87,5 (2n-38V3) = 75(n-1,5v3).
Omaem: 75(n-1,5v/3).

12. 8y. = Sywxr ~ "}Sxp.-

Sunxr = 0% = 122 = 144; S, = nR? = n - 12% = 144n, Toraa
Sip. = — - 144% = 367. 3naunt, §,, = 144 — 86n = 36(4 — 7).
Omeem: 36(4 — w).

N
- |
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Tabamua 1

1. Zac = T7°30"; Leb = 102°3(Y. 2. Zmk = 160°; Lkn = 20°. 3. LZADC = 80°;
ZCDB = 100°. 4, /ZMPK = 130°; ZKPN = 50°. 5. ZPLR = 100°; ZRLS = 80°,
6.160°. 7. 150°. 8, 90°. 9. 160°. 10. 105°. 11. 135°. 12, LZAMN = ZBMN = 90°,

Tabanua 2

L. Zayb, = 120°; Zab, = 60°. 2. 145°%; 145°. 3. 120°..4. Z3 = 150°; £4 = 30°.
8. £1 = £3 = 60°; £2 = £4 = 120°, 6. 60°. 7. £1 = 120°%; £2 = £3 = 60°.
8. 135° 9. £2 = 50° £3 = 40°; £4 = 140°. 10. L2 = £3 = 55°; L4 = 35°,
11. £1 = 110° £2 = 23 = 35°. 12. 180°. 13. 110°.

Tabanua 4

1.LAC=BC=8,AB=4.2. MK=KN=12; MN=2.3.0,8;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.

Tabawua 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=17T4°, 2, Z1 = 108°% £2 = T72° 8. £1 = 130°; £2 = 50°,
4. Z1=100°; £2 =80°. 5. L1 = 67° 30'; £2=112° 30", 6. LN = 60°; £M = 30°,
7. LA = 60" LABC = 30°. 8. 43°. 8. 68°, 10, 65°, 11. 30°; 30°, 12, 74°, 13. 55°.

Tabauia 8
1. ZR = 45° £ZP = 105°; Z@ = 30°. 2. £M = 80°; 4N = 60°; 2K = 40°,
3. ZP = LR =6T7°80'; LS = 45° 4. £Q = LM = 40°; ZL = 100°, 5, LA = 40°;
£ZC =100° 8. LM = 60°; £Q = 80°; ZQPM = 40°. 7. LS = T0°; LSTR = 40°.
8. LZBAC = 4B = 72° ZC = 36°. 9. ZM = 75° LMNP = 70°;, £LP = 35°,
10. £LP = 25° LTSP = 40°,
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Tabawua 9

1.120°. 2. 80°. 3. ZT = 90° £8 = 60°. 4. LB = 70°; ZC = 40°. 5. 60°; 60°;
60°. 6. ZE = 90°;, £P = 30°. 7. 40°; 40°. 8. ZA = 50°; LC =T70°. 9. LM =
= LK =50° 4N =80°. 10. LD = 60°; LE = 40°. 11. LA = 30°; £B =60°; LC = 90°,
12, ZA = £B = 45° 4D = 90°. 13. 60°; 60°. 14. LS = /P = 65° LSKP = 50°.
15. LP= /R =45% /PQR=90°. 18. £D = /LF = 45° /DEF = 90°, 17, ZBAC = 60°;
LABC = 30°; ZC = 90°, 18, ZL = 65°; LZMKN = AKNL = 45° ZNKL = T70°,
19. ZCOB = ZAOD = 90°, ZB = 65°; /D = 25°. 20. LQOC = ZMOR = 55°;
LM =45°% /R=80°.21. LZKMN =70°; ZKML = ZLMN = 35° /MLK =105°% /MLN=
75°. 22, /PMA=F; LAPM=60F; £LA=TP.23. AMSL=T0°; /L=40P.24. /MPL= LMLP=
60°; LPNL=/MNL=90° £/PKM = APKL=90°.25. ZC=90° £B=50° LA=40°,
28, £LP =40°; /PTS=60°. 27, £T =40°% ZLMRK =10° £KPT = 50°; ZRKT = 90°.
28./ABD=70°2D=30°;, LABC=40°; ZCBD=30°; £/BCD=120°.29. /P=30°;
ZKMP = 50° ZNMP = 30°% ZMNP =120° 30. ZMSN = 120°, ZMSK = 35%
£LPSN = 25° /ZMKS = 110°; LSPN = 130°; £ZSKP = 70°;, ZSPK = 50°;
ZKSP = 60°. 31. 165°. 32. 125°,

Tabastea 10

1.AB=8;BC=4,2.15.3. MP=27; PN = 9. 4. 54. 5. 18. 6. 26. 7. 110°.
8.15°.9.AB=24;BC=12.10.9,75.11.14. 12, ZA = /B =30° LACB=120°.
13. £T=50° £TPS= /TSP =65°14.115° 15. ZKNM = 90°; <NKM = 36°;
£ZKNM = 54° 16. CB = 27; CD = 9. 17. S = 15,6; ZRQT = 150°. 18. 6.
19. 44. 20. 45°. 21. 70°.

Tabamua 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 kKaacce

Tabamua 2

1. 20. 2. 10. 3. 14. 4. 16. 5. 22. 6. 28. 7. 22. 8. 24. 9. 22. 10. 32. 11. 40.
12. 52. 13. 60. 14, 32, 15. 48. 16. 48, 17. 64. 18. 16. 19. 20. 20. 112, 21. 72.
22. 28. 23. 60. 24. 36.

Tabanua 3

1. ZM = £ZP = 70°; ZMNP = AMKP =110°. 2. LA = AC =T70° /LB =
= ZADC=110°. 3. £LL = £S = /K= ZR=90°. 4, ZM = /E = /MFE =
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=/MDE = 90°. 5. LP = /M = 60°; LPNM = /PLM =120°. 6. LE = ZM = 120°;
LEFM = /EKM =60°. 7. /D = /B = ZDAB = /BCD = 90", 8. £P = LN = 65%
£PMN = ZPKN = 1156°. 9, ZKFE = L/KNFE = /FKN = /FEN = 90°.
10. /8 = /L = T0° £LSPL = /SML =110°. 11. ZLKN = ZLMN = /AKLM =
=/ZKNM =90°,12. LB= /D= /(DAB= £DCB =90°. 13. ZADC = ZLDCB =
=/CBA=/DAB=90°. 14. /M =60°; ZMKL = £MSL=120° 15. ZMRK =
=/ZRKL=2ZMLK = ZLMR =90°, 16. LN = LT = 70°; £S = /NPT = 110°.
17. ZPLK = /PTK = 80° LTPL = £TKL = 100°. 18, /A= /C = 60° ZABC =
= /D = 120°.

Tabanua 4

1. ZM = /R =T0% LP = /N = 110°. 2. ZA= /C = 60°% ZB = £D = 120",
3. LR =LL =60° 48 = LM = 120°. 4. LM = /R = ZK = /N = 90°.
5. £TPK = LPKS = L/KST = /STK = 90°. 8. ZDAB = /DCB = 60°; ZADC =
= ZABC = 120°. 7. ZRMK = /ZMKL = ZKLR = /ZMRL = 90°. 8, Z/FSM =
= £LFTM = 80° LSFT = £LSMT = 100°. 9. ZDAB = /DCB = 86°; ZADC =
= ZABC = 144°.

TabGanua 5

1. KBagpar co croponoit 9. 2. Pom6 co croponoii 9. 3. 8,5; 8,5; 9,5; 9,5.
4.7,2; 7,2: 10,8; 10,8, 5. Knagpar co croporoit 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 &

1. ZB = 110°% £ZC = 130°, 2. LE = 2N = 80° £ZM = 100°. 3. ZP = 105°%;
LS =80° 4. LE = /F = 90° £M = 115°, 5, LK = ZKLM = 120°; ZM =
= LKNM = 60°. 8. LRFK = LK = 55° LR=ZRMK =125°, 7. LBAD = 60°;
£B=/BCD=120° 8. ZSMK =90° LK =65 LSRK =115°.9. ZPTO = 90°;
£0=55° LPLO=125°.10. ZENM = ZFMN = 60°; /NEF = /MFE = 120°,
11. ZTKF = 90°; £TMF=120°. 12. ZKRT = 90°; Z/KFT =135°. 13. ZABC =
= 106°% £LC = 125°; LD = 55°, 14. LM = T70°; £T = 50°; ZMLS = 110°;
ZLST = 130°. 18. LT = LTRF = 70° LTEF = /F = 120°. 16. ZNOE = 65°;
ZONM = 115°; LOEM = 75°; ZNME = 105°. 17. ZMSK = 65; ZSMN = 115;
ZMNK = 100° £LSKN = 80°. 18, ZNAB = 110; LANM ~ 70; LABM = 100°;
LNMB = 80°,

Tabasia 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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Tabauua 8

1. 18. 2. 49. 3. 60. 4. 108. 5. 36. 6. 72. 7. 100. 8. 33. 9. 40. 10. 753 .
11. 483 . 12. 64. 13. 126. 14. 108. 15. 112.

Tabamnua 9

1. 32. 2. 156. 3. 32. 4. 126. 5. 1623 . 6. 603 . 7. 72. 8. 112,5. 9. 864,
10. 160. 11. 40. 12. 768. 13. 84,5+/3 . 14. 480,5. 15. 48. 16. 373%. 17. 48.

18. 140. 19. 48. 20. 262,5. 21. 144, 22, 48\/5 . 23. 200. 24. 48.
Tabiassna 10

1. 165. 2. 18. 3. 60. 4. 169. 5. 16+/3 . 6. 80. 7. 96. 8. 84. 9. 8. 10. 18,5.

11. V191 /4. 12. 270. 13. 24/5 . 14. 168. 15. 196. 16. 64. 17. 83 . 18. 2883 .
19. 36. 20, 25. 21. 84,

Tabanua 11

1. 32. 2. 240. 3. 58,5. 4. 264. 5. 96. 6. 214,5. 7. 36. 8. 47,5. 9. 144.
10. 176. 11. 300. 12. 108. 13. 96. 14. 294, 15. 48. 16. 583 . 17. 292.

18. 180. 19. 784. 20. 32. 21. 216. 22. 45. 23. 204. 24. 160. 25. 70. 26. 49.
27. 64.

Tabanua 12

1. 5. 2. J153. 3. \10. 4. 3. 5. 15. 6. 3V3. 7. 16/3. 8. 24. 9. 123
10. 60/13. 11. 120/13. 12. 13. 13. 16. 14. 146 /5. 15. 413 . 16. 128/17.
17.5+3.18.842.19. 4/82. 20. 10. 21. 53 . 22. 8. 23. 8. 24. 12/3 . 25. 7,2.
26. 10. 27. 16/2(v/3-1). 28. 4, 29. 13. 30. 8. 31. V937 . 32. 2. 33. V17.

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. 83 . 54. 10.

Tabanua 13
1.24.2. x=8; y=14;2=12. 3. x=18; y=15. 4. x=8; y = 12; z = 16.
5.x=20;y=50;2=40.6. x=42; y=28,2=21.7.x = 27; y — 21; z = 24.
8. x=2T7; y=21; 2 = 24. 9. 100. 10. 5. 11.3\/5. 12, x = 72; y = 98.

13.18,125, 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 = 115;; y= s%. 31. 5%. 32. x = 54; y = 48. 33. 45.

5 6
84 x=9:y=15.35. x =152 y = 18-> . 36. 31,2.
x=9y SR TR AT

Tabanua 14
Lx=15y=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-4if{-. 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="7,2.
Tabanua 16

1.27.2.12. 8.48. 4. 120. 5. 62. 6. AK = 6; KC = 12.7. RS = 8; RF = 6.
8. 28. 9. 18. 10. 93 /2. 11. 33 (V3 + 1). 12. EF = MN = 24. 13. 12.

14.0,5. 15. 4(1 + 242 ).16. MR = 4,8; MS = 9,6; RS = 6,4. 17. FE = 12,5;
EC=10; FC = 1,5.
Tabanua 17
1. KN = 24; MT = 50/18; 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. 643,
13. 54/13. 14, 156. 15. 84,375.

Tabasua 18

1.943.2.16+2.3.43.4.15.5.5.6.1542.7.943 . 8.63.9. 1242
10.12.11.6+/3 . 12, 44 ++/3 ). 13. 10(+/3 + 1). 14. 10/6 /3. 15.6/6 . 16.5/2 .

Tabasua 19
1.36.2.64v3.3.213 . 4. %(5\/5 +86).5.73,5.6. KL=1,5; cos ZK = 0,6.

7. 813 /4; cos ZACB=0,5.8.8in /F=3/J13;c08 LF=2/13 ;tg LF=3/2;
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ctg ZF = 2/3.9. 2/3. 10. %(JE -~ 1). 11. 1926 . 12, sin £K = 3/10;

cos ZK =1/10 ; tg ZK = 8; ctg /K = 1/3, 13, sin £B = 26 /5; cos LB =1/5;
tg ZB=2/6; ctg ZB=1/26 . 14.sin a = 12/13; cos o = 5/13; tg o = 12/5;
ctg o = 5/12. 15. sin ZK = 0,8; cos ZK = 0,6. 16.sin ZR= 3 /2; tg ZR= /3.
17. cos a = 0,4; ctg a = 2/@. 18, sin £A = J§X6; tg LA = Jﬁ/l’?.
19. cos /B = 7/25; ctg B = 7/24. 20. sin o ~ 0,46; tg a = 0,52. 21. sin /A =

- g(ﬁ-l); cos LA = ?(Jﬁu). 22. 0,8.

TabOaseua 20

1. 63 . 2. 60°. 3. 30°. 4. 120°. 5. 9. 6. 33 ; 3+/3. 7. 16 wnu 9. 8. 60°.
9. 15. 10, AM = 10; BM = 1045 . 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. 122 + V/3).
22, 70. 23. 2,851 .

Tabanua 21

1. 39°. 2. 8. 8. 3242 . 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. 30. 83 . 40. 10. 41. 15. 42, 8/5 . 43. 6. 44. 4145 .

45. 157°30'. 46. 70°, 47. 40°, 48. 123°45'. 49. 40°, 50. 100°, 51. 82°3(',
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. 643 . 17. 240/13.

Tabanua 23
1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. ZL = ZM = 63°; ZE = 54°.
8. ZA = 66° ZB = 24°; ZACB = 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. 123 . 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 = 8.5 ; 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. 13/461 . 46. 16. 47. 960. 48. 30 miu 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. 483 .
68. 4. 69. 10. 70. 52 . 71. 8. 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.

Tabasia 24

1. a) mTe; mtp; 6) a1t E; it1F; By me; mTd; alla; ill6, 2.a) ¢ n 7i;
eéum; mui; daunb; 6)dMm; atM6; sy el allm; 1) d=6,é=7.8.a) M nd;

m u b; i ud; 6)atrs; e) iTld; mTla; mTlb; r) mer. 8. 0. 12. DF. 13. %a + %5.

14.0M--%& %3 MA=%&+5. 15. Rk = -1i; KT =~ffi+ fi; SR=1i — .
1. 1_. 1 1 1

lGEA—-—— + —f; FB= —mi — 1. 17. Ki —d+ —5.1.AK="+—-;

2m 3 3 7 0= 40. 1 8 a b

KB =-d+ 35 19. AM--Z—a-—E 20. I{E=:;-m——§-n 21. BM = - i;

NC = ii; MN = —mi + n; BN = -2 + #. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. V73. 34. |BD| = V194 ; |CD| = 5V2; JAC| = 89. 35. 3.
36. a) a+3; 6) a; B) a3 r) a; n) a. 37. 1) —4; 2) 20; 3) 28; 4) 20; 5) 28;
6) 20; 7) —4; 8) 20.

Tabamua 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 kaacc

Taoanua 1
1LLIN=m-fA;KM=m+#i.2.BD=-G-5;CA=—-G+ b, 8. EK =
3

=-—r‘ﬁ+ﬁ;FM=ﬁi+ﬁ.4.TM=&—5;ST=—6~E.5.FT=%ﬁi+zﬁ.
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6. a) 2; 6) %; B) —%; r}y—~1; 1) -1; e) -i; xK) 3: 3) ——g; H), K) YACJO HE CYIIeCT-
BYET.

Tabamia 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}. 8. M(4; 4). 7. C(-2; 32). 8. 16

win 8. 9. 3 man —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 ; 0C = V85 ; C(9; 2). 19. V241 /2.
20. BC = V41 ; OB = J65 .

Tabanua 3

1. 50; 50. 2. 285 . 3. 26. 4. /A = 60° /B = 30° £C = 90°, 5. 2/109 .
6.253.7.2J19. 8. LM = £P = 45° /N = 90°. 9. V185 /2.

Tabamua 4
1.(x+4)2+(y-22=25.2.B,C,D. 3. (x — 22+ (y+4)°=25.4. x2 +
+(H-8P2=13.8.(x —3)2+2=18.8.x2+y2=13. 7. (x —4)2 + (y - 5)¢ = 9.
9. a) (2; —3), (2; 3); 6) (-2; 3), (25 3). 10. a) (2; 7), (2; 1); 6) (5; 4), (-1; 4).
1122+ 42=40.12. 22+ (y - 2)2=10. 13. x2 + (y - 42 =25. 14. (x - 1)2 +
+y% =18.

Tabanua 5

1.x=3.2.y=10.3.4. 4. y+5x=0.5.1.6. 7x —y+3=0.7. 13,5.
8.Tx-y+6=0.92x-y=0.10.2x -5y + 20 =0; 2x + by — 20 = Q;
2x-5y-20=0;2x+ 5y + 20=0.

Tabanua 6

1. V2.2.253 /4.3.45.4.24.5.60. 6. 252 /4. 7. 53 . 8. 50. 9. 30.
10. 803 . 11. 602 . 12. 128. 13. 169. 14. 363 . 15. 53 . 18. 162 .
17. 32. 18. 162 . 19. 16.

Tabawua 7

Lx=8v2;y=4v2(1+ V3). 2. x~19,9; y ~ 25,6. 3. x = 16,3; y ~ 22,3.
4. x~13,95y~98.65.x~18;y~0,5.6. x=88;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 =52-24J2 ~4,2; y =52+ 242 ~9,3. 15. x =y~ 11. 16. x = 4410 ;

y=4J7.17. x= 22,7 y = 24,3.
Tabanua 8
1.~ 30,8. 2. ~ 18°. 3. V13. 4. 175/4/66 . 5. x = 414 /3; y = 26/3.

6.63.7.x~58y~4,1.8.x~15,5;y~18,4.9. x~ 3,9; y ~ 10,3. 10, x = 13;
y=21.11.x=T7;,y=15.12. x=18; y = 48. 18. 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;
¥ =15.19. x, = 25; yy = 25; x5 =~ 10,5; yo = 32,2; x3~ 36,7; y3 = 24,5; . 20. x = 20;
y = 30. 21. 118 /2. 22. 1) x = 216 /2; y = 156 /2; 2) x = 5166 /22;
y=1566/22.28.x=11;y=7.24. x = 17; y = 6.

Tabanua 9

1. 45°, 2. 10. 8. -32. 4. ~10. 5. 3+/2. 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°.

Tabawua 10

1. 6. 2. 67,5. 3. 12n. 4. 8. 5. 12. 6. 8/3 1. 7. 26x. 8. 52n. 9. 2013 /9.
10. 60°. 11. 144°; 216°, 12, 225°; 135°. 13. Tn/n — 3. 14. 40n. 15. 20m.

16. 40rn. 17. 32x. 18. 873 . 19. 75 . 20. %5- n. 21. 82n/ 3 . 22. 98r/5 /15.

23. 16n/ /3 .24. 8n(\/3 - 1). 25. 201, 26. 6m(~2 - 1). 27. 157,
Tabanua 11

1. 4. 2. 64n. 3. 100n/(2 +y2— V3 2 = 49,5. 4. 12x. 5. 20. 6. 181 (2 ~3 ).

7. 4n. 8. 144n(3 - 22 ). 9. n. 10. 25%. 11. %n. 12, n, 13, 50n. 14. 25x.

2
15. 60,5x. 16. 86n/4 — 1. 17. 456m/7% — 2. 18. %n. 19. (%2851] n~169,5m.

20. 3. 21. 6,25x. 22. 8. 23. 5n. 24, 32n.
Tabanua 12

1.12(2n—33). 2.~ 7,6. 3.9. 4.~ 413,2. 5. 10n. 6. 100(n — 2). 7. 128n/3.
8.16(4 - m). 9. 25(8 - m). 10. T5(n — 1,5v/3 )~ 40,6. 11. ~ 182,5. 12, 36(4 — 1) ~ 31.
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