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lpeaucaosue

Ha mavasbROM 3Tane H3yYeHHA MeOMETPHH OCHOBHYIO TPYAHOCTEL AJNA
YUYaIIWXCs MIPEACTABNAET BhiNtOJNHEHRe YepTeska. KpoMe Toro, Ha ero BHIION-
HeHWe PACXOAYETCA MHOTO BpeMeHH.

IlpeanaraeMoe BEMMAHUIO YUTATENA NOCOOHE CTABHT OENLI0 YCTPAHHTE
3TOT Npobes ¢ HOMOIIRIO TOTOBRIX YepTesKeif.

Ha ypokax reoMeTpHH OY€Rb UACTO KAXKAOe BHICKA3BIBAHHE M OTBET Ha
BOIIPOC AONMKHEI, KAK IPaBHJIO, CONPOBOXAATRECA AEeMOHCTPanueil yepre-
JKa, OIPpUYeM YePTeK M JaHHLIe U3 YCAOBHA 3aJa4M ACIKHBI HAXOAUTHCH
mepes TiasaMM yYallMXCA B MpoHecce peleHus 3agaqyu. Korga yqamuecs
HADIAAHO BUAAT YCIOBHE, TO JIerde peluaioT 3agayun. I1o oToif npHYHHEe yIpamK-
HeHNdA HA MOTOBBLIX YePTeXHaX OKA3LIBAIOT HEOUEHMMYIO MOMOINbL B YCBOCHHAH M
3aKPeIIeHNN HOBRIX HOBATHH # TeopeM, Aal0T BOSMOMKHOCTEL B TCUYCHHE MHHM-
MyMa BpeMeHHY YCBOHTEH M HOBTOPHTEH 3HAYATENbHEO Goybinit obeM MaTepuaia,
TEM CAMEIM HAPAINKEBATE TeMI pafoTHL HA YPOKAX.

KpoMe TOro, 3TH YNIpPamHEHAA COOCOOCTBYIOT AKTHBUIAIHMN MBICAATENh-
HOM ZeAiTEJbHOCTH YYAIIHXCA, 00Yy4aiOT YMEHHI) IPAMOTHO PACCYIRAATH,
HAXOANTH B HUX o0llee # fAeNaTh PA3JIHYNA, CONOCTABIATD H NTPOTUBOMOCTAR-
JAATH, AeNaTh NIPABAJAbLHEIE BEIBOALI.

B nocoduu Ha Bcex UepTeKax papHEIE YIJIBE M OTPe3KH OTMeuYeHbI OJUHA-
KOBBIMM 3HAKAMH, MPAMBIe YIAB — KBaAPAaTHKAMH, 3TO AT BOSMOXKHOCTD
yYSIMUMCA 3HAUKTENbHO ObICTpee OPHEHTHPOBATHCA B YCJIOBUAX 3a784H.
BoApMIUECTEO 38729 UPEeXHASHAUEHE B KAYeCTBe YCTHHRIX YIOPaXXHEHHH.
YuuTesbp MOXET IO CBOEMY YCMOTPEHHIO 3apaHee OOATOTOBHMTE KX HE JOCKe
VI IJIAKATAX ¥ OTBOAHUTHL HA peienwme no 10—15 MMHEYT B Havaje KaKA0r0
ypoka. IlockonbKy 3a84R €CTh B DOCHOMHEe (OHH PACNTONOKEHH, KaK Npa-
BHJIO, B KOHIE KAXXA0H TAaOMHIEL), TO YUHTENb MOXKET BHOpATh Te HIH HHBe
VOpasKHEeHHA B 3aBHCHMOCTH 0T YPOBHSA NOANOTOBIEHHOCTH KJacca.

IIpu BHINOJNHEHU N YIpPasKHEeHHH DPONCXOAHUT AKTHUBHAA MEICINUTEIbHASA
AeATENbHOCTh YUAIMMKXCS, YTO B CBOIO o4Yepelsb NPUBOIUT K dthdeKkTHBHOMY
HENIPOH3BOJLHOMY 3aIOMAHAHHI) ONpefefe i, CBOHCTE H NPU3HAKOB H3Y-
yaeMEIX ¢uryp. Onpeznenenus, cBoiicTBa ¥ HPHIHAKK PACCMATPHBAEMEIX
buryp mepMouvYecKn NOBTOPAIOTCHA B IPOIlecce BHITOJHEHUA pasdHoobpas-
HEIX YOPAXHEHWi, 4T0 DPHBOAUT B HTOre K IPOAYKTHBHOMY 3AIIOMHHAHHNIO,
Boabiioe sHaYeHHe MMEeT M TO, YTO yHAL[HecHd ¢ GONBITNM YHOBONBLCTBHEM
OPegOOIHTAIOT BHINONHATD 3TH YOPARXHEHNd, UeM OTBeUaTh HA TeOpeTHYe-
CKHe BOIIPOCH.

HakoHen, npeanaraeMeie YOpaKHeHHA OBICTPO TOTORAT YUYAUTMXCH K 3a-
TOMMHAHHUIO H CAMOCTOATENLHOMY PeIIeHHIO TAKHX 32484, AN KOTOPRIX 9TH
YIOpaXHEeHHA ABASIOTCH DJICMEHTAMH.
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Ipeanaraemas METOAWKA OPOBEAEHHA YPOKOB ¢ HCMOJL3OBAHMEM YII-
pakHeHHH Ha FOTOBBIX UEPTEMKAX, HECOMHEHHO, CIOCOOCTBYeT mOBLIIIERMIO
TBOPIECKOM aKTHBHOCTH VUANINXCA, PASBHTHIO JJOTHYECKOTO MBIIIJICHNA, AB-
naerca HPpheKTHEHELIM CPEACTBOM YCBCEHHMA H 3AKPEIICHHA TeOPeTHYECKOro
MaTepHaJa.

Ilocob6ue npeacrasaaeT co60H TPH KOMIIEKTA YOPAKHEHHHI HO reomMeT-
pU¥ AAa yYamquxca 7—9 KIaccoB, COCTABJEHHEIX B BUAe Tabnun. Bee saxa-
HHA COOTBETCTEYIOT HbIHE AHCTBYIOMEH ONporpaMMe N0 reoMeTpuH (IINaHu-
merpun). ITocobue MoMxkeT ORITH NCIIONb3OBAHO YIATEAAMY, PaboTAIUMH
oo yuebHURY JI.C. AraHacana «I'eomerpus, 7-11» u ApyruM KHUram.

B nmocobun 12 tabann anx 7 kaacca, 25 ana 8 u 12 aia 9 kaacca. B kax-
oM Tabaune KoJHUecTBO 3a1a4 pasiauyHo, Kak mpasuiro, OHU COCTABNEHEI B
NOpALKE BO3PACTAKINe TPYAHOCTH, ITO HAET BOSMOXKHOCTD YYHUTENI) IIPOBO-
AUTH pabory gudbepeEIIUPOBAHHO.

K manbonee TpyAELIM 3dafnavyaM OPHBeAEHEI NOAPOOHBIE PellleHHA ¢ IOfAC-
HEeHUAMH, & K OCTAJABHBIM — YKA3aHMA H OTBeTHI, UTO AT BO3MOXKHOCTE
MPOBEPUTH NPABUIbHOCTD PEIIEHH A,

OTMeTHM, UTO IpeAaraeMrle YIPAXXHEHHA He CTABAT HeNbi0 3aMEeHHTH
CHCTEMY 3a7a4 U3 BHEINICYKA3AHHLIX HOCOOHH, a ARAAITCA JHIUEL AOIMOJIHE-
HUeM K He#l. OHH Aa0T BOBMOMKHOCTh YIHTE/I0 COKOHOMHUTE 3HAYHTEIbHYIO
HACTh BpeMeH! HA M3YyYeHHe COOTBETCTBYIIMX TeM U COCOGCTBYIOT yeuie-
HHUIO DPAaKTHYECKON HAaTpaBNeHHOCTH NPeNodaBaHus reOMETPHH.
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KPATKHUE TEOPETUYECKUE CBEAEHUA
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MraHumerTpus

1.YrAnl

¥TiI0M HASKIBAETCA reoMeTpHyecKas ¢urypa (puc. 1), o6pasoBanHas aBy-
MA JYYAMH, HCXOAANMMH W3 OAHOH TOYKH.

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

Obosaauenne: ZAOB unu Zab.

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

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

¥ron, fonpmni OpAMOro, HO MEHbLIIHIl Pa3BEePHYTOrD, HAIEIBAETCHA TY-

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

Puc. 4

B

0 A
Puc.1

JlBa yrjaa HA3BIBAIOTCA BePTHKAJNBHELIMMH,
€c/IM CTOPOHBL OAHOrO YIJjia ABJAITCS NPOAON-
KeHHAMH CTOPOH aApyroro (puc. 5).

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

BepTHRANLERIE YTAK paBEL: LAOC = LDOB Puc.5 c

u LBOC = LAOD.

JBa yrna HASHBAIOTCA CMeXXHBIMH, €CIH ¥
HHX OAHA CTOpPOHA ofmas, a ABe APYIHEe CO-
CTaBJAKT NPAMYI0O THEHRKD (puc. 8), LAOC u

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

nomoJsaM (puc. 7).
BucceKkTpHCH BEPTHRAJABHBIX YIJOB COCTaB-
JISIOT HPOAOJKeHne APYT Apyra (puc. 8).
Pue.7 BucceKTpHuCH CMEKHBIX YIJIOB B3IANMHO II€p-
NeHNEKYIAPHE (puc. 9).

>< A\

Puc.9

IIpn nepecevyeHuy ABYX NpAMBIX @ B b Tperrent ¢ (cexymeil) obpasyerca 8
yraos (pze. 10):

COOTBETCTBEHHRIE YIJIBI: ¢

Llu LB, £2u £6, £41 L8, £3n LT, /

BHYTPCHHHE HAKPECT JeKaIHe: 1/2

Z4n £6, £Z3 n /53 413

BHEIIHHE HAKPECT JeXaliHe:

Llua L7, £2n /8;

BHYTPEHHHE OXHOCTOPOHHME: b
Z4n L5, L3 n L6; 518
BHEIIHHAE¢ OTJHOCTOPOHHHE: 8 7
Llwn Z8, Z2n £7.

Puc. 10

2. MHOTOYrOABHHK
D c

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

E B pepumerp MHOTOYrOALHUKA.

MHEOTOYI'OJIbHRK HASLIBAETCHA BBINTYK-
amiM (puc. 11), ecaIH OH MEJIHKOM
A PACIOJOMEH N0 OAHY CTOPDOHY OT KaXX-
Pue. 11 noth npaMolt, npoxoasinel yepes ABe
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€ro coceHne BepIIMHBE. B IpOTHBHOM clydyae MHOrOYI'OJIbBHHK HAa3HIBaeTCH
HeBRIODYRAKM (pc. 12).

CnoiicTra:

1. CyMMa BHYTPEHHHX YIVIOB IPOM3BOJLHOIO
n-yroJbpHHKa paBHa 180° - (n — 2).
2. CyMMa BHEIIHMX YrJQB BHIOVKJIOro
N-YyroNbHUKA, B3ATHIX 10 OZHOMY IPH Kamkaoi
BepIIMHE, pasHa 360°.
3. B BLHIIYKJOM N-yroNLHUKEe H3 KAMKAOI
BePITHHEE MOXHO mpoBecTH (n — 3) AuaroHa-
Je#l, KOTOpHe pa3bMBalOT n-yroJLHHNK Ha (n —
2) TpeyronAbHUKOB,
4. B BEIDYKJAOM R-YTOJbHHKE YHCAO JHUAT0- Puc. 12

Hajgell paBHO -;—n(n - 3).

3.TpasuAbHbBIE MHOTOYTOALHHKH

BRINYKAKE MHOMOYTOJIEHHE, Y KOTOPOrO PARHEI BCEe YIJIBI U CTOPOHSBI, HA-
3bIBAETCA NPABUIBHEIM,

CeoiicTBA:
180°(n-2)
__n .

2. OKo0J10 IPABUIBHOTO N-YIOABHUKA MOJKHO OITHCATH OKPY)KHOCTD, H IpPH-
TOM TOJBLKO OAHY.

3. B npaBHNbHLIK R-YrOJBHHKE MOYKHO BIIMCATH OKPYHOCTb, H IPUTOM
TOJNBKO OAHY.

4. OKpY:KHOCTL, BOINCAHHAS B IPABUJIBHEIA N-YTOALHAK, KACAETCA BCEX
CTOPOH 7-YIOJBHHKA B HX CePeUHAX.

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

6. lauHa CTOPOHEI NMPAaBUJIBHOTO N-YTIOALHUKA, BIHCAHHOTO B OKPYM-

1. Kaxzgeiit yron mpaBUbHOTO 7-YrOALHUKA PaBeH o, =

., 180°
HOCTE paanyca R, papHa @ = 2R sin .
n
7. IauHa CTOPOHH OPABUABHOrO A-YroAbHHKa, ONUMCAHHOTrO OKOJIOQ

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

4. TpeyroAbHHK

TpeyrolsEAKOM HA3BIBAETCHA reOMeTpHYECKada (HUrypa, COCTOAINAA W3
TPexX TOUEK, He JeXaluX Ha OAHOH OpAMOil, H TPEX OTPE3KOB, MOCJERAOBA-
TeNbHO CORAHHAIOIINX 3TH TOUKH,
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Tourn A, B, C — sepumant AABC.

¢
Orpesxu AB, BC u AC — cTOpoHHl, LA,
ZBn ZC — yrabL
b a CTOpPOHEI TPEYTOABHUKA 4acTo 0003HAUA-
T ManeMu Oyxsamu (puc. 13):
AB=¢, BC=a, AC=b.
A ¢ B

P=qa+ b+ ¢ — nepumerp TpeyrojibHHKA,
TpeyroapHHK, ¥ KOTOPOTO BCE YDJbl OCT-
Puc.13 PhI€e, HA3EIBAETCA OCTPOYIOJabEBIM (puc. 13).
TpeyrolbHHK, ¥ KOTOPOTO YroJ NpaMoif,

B Ha3RIBACTCA NMPAMOYTrOABHBIM (pic. 14).
Cropoum, o6pasywouide NpaAMOR yrou,
Has3bIBAIOTCH KaTeTramn (¢ u b), a cTopoHa,
a < JeXantad IPOTHB OIpAMOroc yrjaa, — rH-
NoTeHy30H ().
TpeyroJbHHK ¢ TYIBIM YIJIOM HASBIBACTCS
c b A TYNOYroabHeiM (puc. 15).
Prue. 14 TpeyroJIbHUK, ¥ KOTOPOTO ABE CTOPOHBI paB-

HEl, HA3BIBAETCA pPaBHOGeApeHHEIM {puc. 16).

C
b
a
B c

A
Pre.15 Puc.16
PasHEIe ¢cTOPOHBI HASHIBAIOTCA OKOBBHIMHE,
8 TPeTsA CTOPOHA — OCHOBAHMEM PABHO-
feapeHHOrO TPEYroJABHUKA.,
TpeyrofbHHAK, ¥ KOTOPOrO BCe CTOPOHBI PaB-
HEI, HA3BIBAETCA pABHOCTOPOHAEMM (puc. 17).
[ Kaxxauit yron paBHOCTOPOHHErO Tpey-
1

roJbHHKa paser 60°.

Pac.17

CroiicTBa paBroGeAPeHHOr0 TPEYIrOAbHMKAS

1. ¥rael npu OCHORAHUH PABHEI.

2. Buccexrpuca, nposefeHHAA K OCHOBAHUIO, ABJAACTCE OOQHOBPEMEHHO
MeAUAHOH U BEICOTOH.

3. BricoTa, npoBefleHHAA K OCHOBAHHIO, ABJAETCA CAHOBPEMEHHO MeAMAa-
HOIi 1 OHCCeKTpHUCON.
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4, Meguana, npoBeieHHaA K OCHOBAHHIO, C
ABNAETCHA OJHOBPEMEeHHO BHICOTOH m Ouc-
CEeKTPHCOI.
BHeIIEHM yraoM TPeyroJbHHKA HA3RI-
BaeTeAa yroJj, CMeXHBIH ¢ KakuM-HHOYIL
YIJIOM TOI'0 TPeyroJbHHKa (puc. 18).
ZCBD — BHenmHuii yroj TpeyroJbHHKA. A B D
BrEemmunit yroax TpeyrolrHHKa paBeH
CYMMe ABYX YIVIOB TPeYIroJibHUKA, He CMeXK-
HBIX ¢ HUM (puc, 18): LCBD = LA + ZC. C
OTpesok, COEaVHAIOINUA cepeaHHB IBYX
CTOpPOH, HA3HIBAETCA CpeaHeH AMHACH Tpe-
yroasHuka (puc. 19). D E

Puc.19

5.MNpH3HaKkK paBeHCTBA TPEYrOALHHKOB

I npu3Bax (npusHai pasencmeq no 0BYyM CMOPOHAM U YRy Mmenwdy
HuMl )
Ecan aBe CTOPOHH M YyroJ MeXAy

HEMH OJHOTO TPEYTOJbHHKA COOTBET-
CTBEHHO DABHEl JBYM CTOPDOHAM H YTIY
MeRAY HUMH APYTOrO TPEYTOALHHKA, TO

TaKHMe TPeyTOJLHHKM paBHE (puc. 20). B A
A.B=AlBl,AC=Al_Cl, £A=AA1. Puc. 20
I1 nprzEaAK (RPUIKAK PAEEHCMEA RO CTROPOHE U RPUIEHAUUM K Hell y2-
aAam)

Ecau ¢TOpOHA H AB3 NPHIEKRADIHX

YIrJaa OQHOI'O TPeyroJbLHHKa COOTBET-
CTBEHHO PABHAI CTOPOHE M JABYM HpHJe-
JRAIMM K Held YI/1aM ADYroro Tpeyrojib:

HHKA, TO TAKHE TPEYTOJbHHUKM DABHBI t B A, ?
(pnc. 21). Puc. 21

AB =AIBI’ LA= AAI, AB = /B 1+

IIl npusBaK ( npusHaK paeeHcmaa no mpem cmopona.n )

Ecn TpH ¢TOPOHE! GHOTO TPEYIOIE-

HUKa COOTBETCTBEHHO DaBHB TheM
CTOPOHAM APYTOro TpeyrojbHHuKa, TO
TaKkHe TPeyroJEHNRHK PABHE (pHC. 22),
AB = AIBI’ BC = BICI’ AC = A]_Cl. 4 B Al +
Puc. 22
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6. HepasencrBa TpeyroabHuka

Kaxxaada cropoHa TPEyroAbHUKA MeHbIIe CYMMBI ABYX APYTHX CTODPOH:
a<b+t+e,b<at+ec,c<a+h,

7.0npeAerenne BUAA TPEYTOABHHKA N0 €r0 CTOPOHaM

Myers ¢ — HanGOABIIAA CTOPOHSA, TOTHAA:

a) ecam ¢2 < a2 + b2, TO TPeYroNBEUK OCTPOYTOJBHEIH;
6) ecam ¢2 > a2 + b2, T0 TPEYTOABHHUK TYIOYTOJLHEIH;
B) ecau ¢2 = g2 + b2, TO TPEYTONbHUK NPAMOYTOJbHLIA,

8. MpsamoyroabHbie TpeyroAbHUKH (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= 3 c. c 4
3) Ecam xarer paseH ODOJOBHHE MIOOTEHY3EI, Puc. 23

TO YIOJI, Jexaiuil IpoTHB 3TOro KarTera, paBeH
30° (puc. 24).

30°,

b
Puc.24

9. Mpu3takn paBeHCTBA APAMOYTOABHLIX TPEYTOAbBHHKOB

1, Ecau kaTeThl 0QHOTO NPAMOYTONb-

HOTO TPeYroJbHHKA COOTBETCTBEHHO B B,
PaBEE KaTeTaM ADPyroro, To Takue
TPEYTOJAbHUKHN pasHEL {(puc. 25).
AC=AC,, BC = B,C,. ,
N ' ! AC 4,

2. Ecan KaTeT M NpUJeXamMuUH K 1
HEeMY OCTPbIil YT0JI OJHOTO IPAMOYTONb" Puce. 25
HOrQ TPeyroJbHHKA COOTBETCTBeHHO
PaBHEL KaTeTy U ONpHJIEKaIleMy K HEMY B B,

Yy APYyroro, To Takue TpeyrojbHUKK
paessl (puc. 26).

AC=AC,, LA= LA,.
3. Ecau runoTeny3a M OCTPEIM yros c A C, A,
OAHOT'O MPAMOYTOJIBHOTO TPEYTOJILEHKA Puec. 26
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COOTEBRETCTBEHHO DABHE 'HIIOTEHY3EC H

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

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

TeTy APYIroro, TO TaKHEe TPeYroJbLHEHKH
parHH (pnc. 28).

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

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) TouKa nepecevyeHnA BLICOT (MM UX NPOROKeHmH);

4) TouKa nepecedeHAA CePeQHHHBIX IePIEEANKYAAPOB K CTODOHAM.

OTH YeThIPE TOYKU HAZBIBAIYTCA 3AaMEOUATONBHLIMHE TOYKAMH TPEYTOALHHKA.

BeicoToit TpeYroJNBEHRKA HAa3LIBAETCA NJAMHA NePHNEeHXHKYAADA, OOYINeH-
HOro 1a J060# ero BepInHHEL Ha IPOTHBOJCKAIIYIO CTOPORY WAH e IPOAOoA-
JKeHme.

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

B ocmpoyzonvroxn mpeyzonrvrure (puc. 30) Bce TP BRICOTEI JEMXAT BHYT-
PH TPeyroJIbEHKA,

B npamoyzoaviom mpeyzoavHure KaTeTH OZHOBPEMEHRHO CAYIKAT B BEICO-
Tam¥ (puc. 31).

A DN

H  pye.29 Puc. 30 Parc. 31

Tpn BEICOTH TPEYTOJbHUKA BCETAS HEPECEKAIOTCA B OAHONH TOUKe, HASLI-
BaeMoil opromenrpoMm. B TymoyronsEOM TPEYTOJIBHHKE OPTOIEHTD JeKHT
BHE TPeyroNbHHKa. B mpAMOYronsHOM TpeyroJbHAKE OH COBIALAET ¢ Bep-
IOHHOH OPAMOIG YTJIA.

Meauano#i TpeyroJL-HMKA HABLIBAETCA OTPE3OK, COeAUHAIONINII BePIINAY
TPEYTOJBHHKA ¢ cepeARHOH NIPOTHRONOJIOMHON CTOPOHE,
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2 Fi ; Fl §
I L

Puc.32

A

Puc.33

Tpu MeAUAHLI TPEYroJbHUKA HNePeceKalnTcsa
B OAHOM TOYKEe, KOTOpadA ABAAETCH LIEHTPOM TH-
KeCTH TpeyroabHEERa (puc. 32).

ITa TOUKA ASHNT KAXKAYI0O MeHaHy B OTHOILE-
HuH 2 : 1 (cunTan OT COOTBETCTBYIONMIEH BePIINHLL),

BuccexTpucoit TpeyroJbHHKa Ha3sBaeTcA
oTpe30K GHCceKTPHCH YIJjia OT BepIIMHEI A0 Ie-
peceueHHA ¢ NPOTHBOIEKaeli cTOPOHOH.

Tpu ducceKTpucH TPEYrojJbHUKA NlepeceKa-
0TCa B ONHCI TOUKe, KOTOPAs ABIAETCH LEHT-
POM BOHCAHHOTO Kpyra (puc. 33).

Tpx mepneHAUKYIAPA K CTOPOHAM TPEYTOMh-
HHMKA, OPOBEeeHHBIC YePes UX cepeAuHE! (puc., 34,
35, 36), nepecekarorcsa B OAHOM TOUKe, KOTOpaA
SABJIACTCA LEHTPOM ONHCAHHON OKPYRHOCTH,

B rymoyroanHoM TpeyroabHmnke (pEC. 34) aTa
TOUKA JIXKHUT BHE TPEYTOJIbHMKA, B OCTPOYIOJb-
HOM (puc, 35) — BHYTPH, B IPAMOYIOJEHOM —
HA cepeaMHe F’HIOTEHY3EL,

OpTOLEHTD, IIEHTP TAMKECTH, UCHTP BOUCAHHON M ONHUCAHHONA OKPYXHO-
CTeH COBNAAAIOT APYI ¢ ADYTOM TOJLKO B PABHOCTOPOHHOM TPeYroJbHHKE.

Puc.35 Pnc.36

11.1poKH3BOALHDIH TPEYTrOABHHK

1) CeoiicTBo 6mccexkTpucH (puc, 37) BHYT- C
PEHHETrC YyIVIa TPEYrOJBHHKA:
a_4%
b b b .
2) Aanna GHCCeKTPHCHI:
l.= Jab-ab, ;
- Jabla+b+ca+b-c) A b a, B

[

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

4) Nnuna BHICOTHI:

2
h,= ;Jp(p—a){p—b)(p—f-'),
rae @, b, ¢ — CTOPOHEI TPEYTONALHUAKA,

1
p=3 (a + b + ¢) — nonynepumerp,

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

12. Teopema Yesnt

Jna roro uroGsl npamMue BE, AD u CF
(pnc. 38) nepeceKasucs, B OZHOH TOYKE,
Heo0X0HMO M AOCTATOUYHO, YTOOH BRIMOJ-
HAJIOCH PABEHCTBO D E

Puc.38

13.Teopema Meneaan

Ecnu na croponax BC, AB u npogomxe-
HHH CTOpOEM AC AARC 3a Toury C orMe-
4YeHE! COOTBETCTBEHHO TOUKM A,, C, u B,,
Jexalque Ha OAHOR npamoii, To
AC, BA, CB, _. G 4
CB AC BA 3 B,
A C
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14.Teopema cunycoB

Bo BCAKOM TPeyroibHUKE CTOPOHHE OTHOCATCA KAK CHHYCH IPOTHBEO-
JE€MKAIIUX YIJIOB:

azb_cng’

sina  sinff  siny

rie R — pagmnyc oKpyKHOCTH, OITMCAHEON OKOJIO TPeyTroJbHUKA,

15.Teopema KOCUHYCOB

Kepagpar ofHOIl H3 CTOPOH TPEYrOILHUKA PABEH CYMME KBAADATOB ABYX
APYTUX ero ¢TOPOH MHHYC YABOSHHOE [IPOM3BEAeEMe 3TUX CTOPOH HA KOCH-
HYC yrja MexJy HUMHU:

a2 =02+ ¢2 - 2bc cos .,
b2 = ¢2 + a® - 2ca cos B,
c2=ga2+ b2 - 2abcosy.

16.MAomasb TpeyroAbHMKa

1
1) S= Eaha;

2)8= -;—ab sin v;

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

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

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

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

2
S = af;a=RJ§=2r\/§;
J_

=T,r-7r h=
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18.MoaoOHbIEe TPEYrOALHHKH

JiBa TpeyTosibHUKA HASBIBAKTCA BOZ00-

¢ C
EEIMH, €CJAHN HX YIJIE COOTBETCTBEHHO !
PABHBI M CTODOHEI OJJHOT'O TPEYIroJbLHM-
Ka OPONOPIHUOHANBHEL CXOACTBEHHEIM

cTopoHaM apyroro (puc. 41).

AB HAIBI, BC H BICI,AC HAIC].—

CXOACTBeHHBIC CTOPOHEI,

A B 4, B,
Pue.41

H3 nojo6ua TPEyTrONbLHAKOB CAEAVET:
LA =LA, /B=/B,, LC=£C,.
AB BC CA

AB, ~ BC CA

=k,

rje k — roapbanueHT nogodu.

Oobosnavenue: AABC ~ AAB,C,.

EcJyix ABa TPeYroJbHHKA NOJOOHEL, TO OTHOLIEHHE HX IJIomaeit pasuo k2,

T. €. SAABC M SMIBJcl = kza

19. lipu3naku NoAOGHA TPEYroAbHUKOB

I npusBax: ecau ABa yriaa ogHOro C
TPeyroJdEHHKA COOTBETCTBEHHO DABHDBI

OBYM yIJaM APYTOro, TO TaKue
YrOJLHUKY NoJ00HK (pHc. 42).

ZA=A,, /B=B,.

¢,
. /\

A B A, B,
11 npnanak: eCAK ABE CTOPOHEI OAHOTO
TPEYroJBEHKA NPONOPIHOHATLEEI ABYM Puc.42
CTOPOHAM APYroro M yril, 3aKJIO-
YeHHBle MeXXAY HUMH, PABHEl, TO TaKHe c c
TPeYroJsHHEN NoZo0R: (puc. 43). 1
LA = LA,,
AB  AC
AB  ACT 4 B 4 B,
II1 npu3BaK: ecaA¥ TPH CTOPOHE! OA- Puc.43
HOTO TPeyroJbHHKA MPONOPLUUOHANBHE C
TPeM CTOPOHAM APYroro, To TaKHe Tpe- C,
YTONBHHAKK NoJo0HsI (prc. 44).
_ BC _ AC
AB  BC AC 4 ) £ B,

Puc.44
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IInomann nono6HBIX (GUryp (B 4aCTHOCTH, MHOT'OYTOJILHUKORB) NPOILOPI{HO-
HAJNIBHBI KB&APATAM HX CXOACTBEHHBIX CTOPOH,

B uacTHOCTH, NACIAAU KPYIOB OTHOCATCA KaK KBaApPAThl PafUycoB (Mad
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).
oa+y=p+35=180°.
B n:060M BOHMCAHHOM YeThIPeXyrOJBHH-

K€ CYMMa 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 YeTBHIPEXYTIOJIb-
HHUKE CYMMBI IIPOTHBOTOAOHBX CTOPOH
paBHEL (pue. 47).

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

21.Maparrerorpamm

TTapasuteorpaMMOM HA3BLIBAETCHA YETHIPeX-
YroALHHAK, Y KOTOPOTO IIPOTHBOIIONOMKHDIE
CTOPOHBI IONAPHO NapauleNnkHE (prc. 48).

AB|| DC,AD| BC

(@ m b — cMeRHBIE CTOPOHEI; O — YTON
MeXRAYy HuMM; %, — BBiCOTa, MPOBeAcHHAA
K CTOPOHE @).

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

. 1 .

S=a h,=absina = §d1d2sm(p—

IIOLIAAL NaPAJLIe O DaMMa.
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HexoTopsie cBoiCTBA:

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

2. JluaroHany napanejlorpaMMa B TOUKe NepecedueRus JeJdaTea NonojiaMm
(A0Q = OC; BO = 0OD).

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

4. Nunarcoxanb mapaanelorpaMMa JeJIUT ero
Ha ABa paBHEIX TpeyroapHEKa (AADC = AABC,
AABD = ABCD).

5. BuccexTpuca yria napajanesorpaMMa OT-
ceKaeT OT Hero paBHoDeAPEHHBIN TPEYTrOJIbHHK Prc.49
{(puc. 49).

IIpuzBaxn napaanesorpamMma (puc. 48)

1. Eciu B 4eTHIPeXyTroabHRKE ABE CTOPOHEB! PABHHE i Mapainenbuanl (AB =
= DC, AB || CD), 1o Taxof 9eTHIPeXyTOJAbHHK — I1apajile]orpaMM.

2. Ecan B 4yeThIpeXyrolbHUKE TPOTHBONOIOKHEEIC CTOPOEE NONADHO PAB-
ol (AB = DC, AD = DC), 70 TaKo} YeTHIPEXYTOJLHEK — NapaaNeorpaMM.

3. Ecau B 4eTHIPEXYTOJbHAKEe OPOTHBONOMOMKHLIS YPIE DONAPHO PABHEL
(LA = £C; 4B = £D), T0 Tax0il YeTHIPEXYTOALHUK — IapaJliiesIorpaMM.

4, Ecsnt B 4eThIPeXyTONbHHKe JHATOHANIN NEPECeKAKOTCA H B TOUKE Hepece-
YeHHUA AeNATCA MONIONAM, TO TAKOH YeTHIPEXYTOJLHUK — IIAPAJLACIOTPAMM,

22. Tpaneuns

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

Tpaneiueit Ha3b1BAETCA YEThIPEXYTOIb-
HHUK, ¥ KOTOPOTO ARe CTOPOHEI Mapalljienb-
HBI, 8 ABe He NapaJJIeILHEIL,

AB| DC, AB v DC — ocHOBaHM# Tpame-
nuu, AD n BC — 60KR0BBIE CTOPOHH.

Orpesok [, cCOeUHAIOMMNI CepeANHEI
GOKOBEIX CTODOH, HA3LIBACTCA CPenHeH Jn-
HHeill Tpamemuu.

1
= 3 (¢ + b) — pnuna cpezHeli MUHHH TPANCIHH,

LA+ LD =180°; LB + ZC = 180°,
1
S=l-h= E(a+b)-h= %d1~dzsincp-—unomanbrpanennu.
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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 rpanenuy 60KOBBIE CTOPOHR!
PABHBI, TO TAKAA TPaNeOua HASKBAETCA
paBHoBenpennoit (puc. 51).

AD = BC,

B pasuoGenpenHod Tpanenuu yriabl
IIPH OCHOBAHHUAX paBHEI (LA = £LB; LC=
= /D) n auaronanu pasHSLI (AC = BD).

1
AE = 3 (a —b).

Ecoimn AC L BD, 10 S = h2,

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

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

R — pazmyc ONKCAHHON OKPY)XHOCTH.

Touka O — LeHTP OKPYXHOCTH,
ONMHUCAHHON OK0JO NI0boro TpeyrojlbHu-
Ka, BePpIIHHEI KOTOPOr'O COBUAZAIOT C
BepIINHAME Tpamenmun (puc. 53).

2.MpamoyroabHas vpaneums

Ecnu B TpanenHH OANE U3 YIJIOB OpPA-
moit, TO TaKad Tpamemus HASLIBAETCH
nNpAMOYroasHoit (puc. 54).

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

23. NpaSmoyroAbHUK

[IpAMOYroabHNKOM HA3BIBAETCA Ia-
paiXejorpaMM, ¥ KOTOPOTO BCE YTibl
npaMele (puc. 55).

C B
d
b
d ¢
D p v}
Puc. 55
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ITpaMoyroabHuk o6aagaeT BceMH cBOWCTBaMM mapaianenorpaMma. Kpome
TOTO, Y NPAMOYTOJbHHKA THATOHAIH PABHL,
CTopoHB! NPAMOYTOJbHHKA OOHOBPEeMEeRHO ABJIAIOTCA M BHICOTAMH.

d? = a? + b2,

S=ab=%dzsintp.

24.Pom0O

PomOoM HasbIBaeTcH HapaJLieOTpaMM,
¥ KOTOpOTO Bce CTOPOHSE! paBHEI (pHc. 56).
Tak xak poM06 ABiAeTCA MApPaANIENO-
rpaMMoM, To OH 06Ja/aeT BCeMH ero CBOk- a h a
CTBAMHN, A dy
Kpome Toro, duazonaru poméa e3aum- a”
HO nepneHOUKYRAPHLL U A6ARIOMCA OUc- A p B
CEXMPUCAMIL €20 Y2106,
Puc. 56

AC 1L BD.
AC — b6nccexrpuca yrimos A u C; BD — 6uccexkrpnca yrios Bu D,
di + di = 4a2,

S=a-h,=a’sina= %dl-dz—unomanbpomﬁa.

25.Ksaapar

KsaapaToM HAa3BIBAETCA NPAMOYIOJAbLENK,
Y KOTOpOr0 BCE CTOPOHH! paBHE! (pHC. 57).

MoxHO cKa3aTh, 4TO KBAAPAT — 3T0 PoMO ¢
IPAMBIM YTJIOM. d

Kpaapar obaagaeT sceMy CBOMCTBAMU IPAMO-
YroALHUKA ¥ poMba.

OcHoBHBIe CBOCTBA
1. ¥ keagpaTa Bce yrabl IPAMEIE. Puc. 57
2. ¥V xBagpaTa AHArOHAAH PaBHEI, B3AUMHO

NePOeHIHKYIAPHE B ABXANTCA OHCCEKTPHCAMA
€ro yrios.

26. OKpyKHOCTDL

OXpYRHOCTBI0O HAZEIBACTCHA MEOMETPHICCKOS MECTO TOUYEK NIOCKOCTH,
PABHOYAAJNIEHHRIX OT OJHOM ee TOUKH (HeHTpa) (puc. 58).

OTpesok, COBAUHAKIOAN LEHTP OKPYHHOCTH ¢ TOUKOH HA OKPYXRHOCTH,
HA3BIBAGTCH PASHYCOM.
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O6oanavenue: r unu R,

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

YacTh OKPYKHOCTH (HanpuMep, CmD) HaskI-
BaeTCA AYTOW,

OTpesok, COeAMHAOUINI ABe TOUKH OKDPYX-
HOCTH, HA3RIBAETCA XOPAOH, 8 XOpAa, IPOXoid-
maA yepes NeHTP, — AHaAMETPOM.

AB, BC, CD u CE — X0opan OKpYHKHOCTH.
CE — mauboasimas U3 X0pa — ABaMerp.

Ooosnavenue: d unu D.

D=2R.

YacTes OJA0CKOCTH, OTPAHAYEHHAA OKDPYKHO-
CTHI0, HA3LIBAETCA KPYTOM.

Yacrs Kpyra, orpaaudeHsaa ayroi (CmD) u cTaArneBawieil ee xopaon
{CD), Ha3BIBAETCA CerMEHTOM.

YacTh Kpyra, OTPaHUYEHHAA ABYMSA PAARYCAMH U AYTroil, HAZBIBAETCA CeK-
TODOM.

¥roa, ofpa3soRBaHHEIA ABYMA pagHyCcaMi, HA3BIBAETCS HEHTPAJAbLHBIM
(£COD na puc. 58).

¥Yroi, y KOTOpOro BepOIHHa JIEJKAT HA OKPYKHOCTH, 8 CTOPOHBI ABIAIOTCH
XOpAAMH, HA3LIBAeTCA BMHCABHLIM (Hanpumep, ZABC),

27.CBONCTBA KACATEAbHBIX K OKPYXXHOCTH

¥Yron, o6pazoBaHHBIN ABYyMS KaCaTeJNb-
HeiMK (CA m CB), vcxogAmuMA U3 OJAHOMH
TOYKH, HA3bIBaeTca onucananim (LACB
Ha puc. 59).

C 1. Papuyc, nposelleHHEIH B TOUKY Kaca-
HHA, NepIeHIHKYAADEH KacaTeJIbHOMH.

2. IIre KacaTeqbHbBIE, OPOBEJEHHBIE K
OKPYKHOCTH U3 OfHOM TOUKH, PABHHI, U
LeHTP OKPYKHOCTH JIe;KHUT Ha HHCCeKTpHCe

Puc. 59 yria MexRIYy HUMH,

A

28. OKPYHOCTb U TPEYTOAbHUK

1. Oxkono BCAKOro TPEYroJBHEUKA MOMKHO OOU-
CATH OKPYKHOCTE; IEHTPOM OKPY>XHOCTH ABIAETCA
TOUKA IepeceucHHA NepIeHgUKYJIAPOs, TPOBeaeH-
HEBIX K CTOPOHAM uepes HX cepeiuHrl (puc. 60).

2. Bo BCAKHNA TPeyTOJNBLHMK MOMHO BITMCATH
OKPYKHOCTE; LIeHTPOM OKPYIKHOCTH ABAAETCH
TOYKA [epecedeHnsa Ouccexrpuc (puc. 61).
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29. OKpPYXHOCTb U YETLIPEXYTOAbHMK

1. Joa Toro 4ro6Gnul OKOJIO YeTHIpex-
YroJABLHHKA MOMXHO OBIJIO0 ONHCATH
OKDPYXHOCTDH, He00X0AHMMO H AOCTATOY-
HO, YTOGHl CYMMa IPOTHBOMOOMOMHBEIX
yrioB Ouinia paBHA 180° (puc. 62).

o+ = 180°,

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

a+c=b+d.

30. Yrabt n OKPY)XKHOCTD

HeBTpAIbBELIH YTOA U3MepAeTea AY-
roit, Ha KOTOPYIO OH cnMpaeTca (puc. 64).

ZAOB =uwuAmB.

BnucaBHBIA YyroJa H3MepAeTCA HOMO-
BHHOH AYrd, HA KOTOPYIO OH ONHPaEeTCH
(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 AYIU, 3aKMI0OYEeHHOW BHYT-
pu Hero (puc. 66).

£ABC = %uBmC.
¥roa MexAy ARYMSA KacATeJbHRIMH H3Me-
pAeTca MOAYPasHoCThIO Ayr (pHe, 67).
LABC = %(uAmC - wAnC).
¥ron Mexay AByMH XOPAaAMH H3MepAeTcs

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

LAEC = -;—(uAmC + uBnD).
YToa MeXAy CeKYIHMHE H3MepAeTCA TOJy-
PA3HOCTEIO AYT MeXAy HUMU (puc. 69).
LABC = %(uAmC — VEnD).
¥ron mexay KacaTeXbhBOK M coRymel us-

MepAeTCcH MONYPA3HOCTHIO OTCRKAEMBX MMM
OyT, IPHIeXAIUX K KacaTeabHo (puce. 70).

ZABC = %(uAmC - uCnD).

m



Pazaea 1. Kpatkue Teopetnveckue ceeaerus o0 2.

31. MeTprueckse COOTHOWEHHUS B OKPYAKHOCTH

Ecau xopast AB u CD nepecexkawTca B
Todke E, TO IPOH3BEAeANE OTPE3KOB OXHOM
XOpaBI PABHO NMPON3BEICHKHIO OTPE3KOR IpYy-
roi (puc. T1).

AE-EB=CE - ED.

Eean n3 Toukyu B K OKpY:XHOCTH HpOBEe-

HH ABe cexymiue BDA u BEC, 1o
DB-AB=EB-CB (puc. 72).

Ecnn n3 Touxn B K OKPYRHOCTH IpoBeje-
HEI cerymian BDA u wacarensnaa BC, To npo-
H3BeCHHE COKYUIeH HA ee BHEIIHIONW YacTh
PABHO KBAAPATY KACATeABHOM (puc. 73).

AB - DB = BC?,

Puec.72 Pre. 73

32. AAuna okpyxnocTu. lMaowaas xpyra u ero yacrei

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

= Ro — AAUHA AYTH OKPYAHOCTH;

1 1
Syp=nRZ= 1 D2 = 3 CR — nnomanr Kpyra;

C
=35 3,14 — oTHOmeHHe AJTHHEI OKPYXK-

HOCTH K €€ JHAMETPY;
rnRn

Sm'.l'. =
360

— IJIoIagns CEXTOpA.

Puc. 74
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33. MNMonatue BexTopa

Bexmopom Ha3RIBaeTCA HATIPABJEHHEI oTpesok (puc. 75).

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

2) HanpaBJeHUEM; A

3) mannoii (Mogyiem), Pue. 75

Haunoil ( Modyiem ) HeHyleBOro BeKTopa AB HaaniBaeTca ANHHA OTPE3KA

.

AB u o6osnauaercs |AB| unu |@

34. PaBencrBO BEeKTOpOB

Ecnn HeHyNeBEIe BEeKTOPE! JIEMKAT HA OAHOH NpAMOH HAJIM NapaJIeNbHBIX
OpAMBIX, TO OHHY HASBIBAIOTCA KoAAuHeapHumu (puc. 76).
KoanureapHBle BEKTOPHI: Ae

a, m, CD, KP, AA=0.
HeKkoJanHeapHble BEKTOPHI:
CD u ST, KP u ST.

ROJ'IJIHHB&DHLIB BEKTODBI HABHBIBA"~

I0TCH COHARPABACHHbIMU, €CAY OHHU
HMeIOT ONHHAKOBbIE HATPABICHHUSH. K S T
Hanpuwmep, é T m, a1 kP, -
s Puc. 76
m ™ KP.

KoanuueapHble BeKTOPhI HASKIBAIOTCH NPOMUBONONONHO HANPAGACHHbL-
MU, eCJTH OHH HMEIOT DA3HbIe HANIpABJIEHHHA.

Hanpuwmep, ¢ u Eﬁ,ﬁin (TD, CD u KP.

BeKTopH HASHIBAKTCHA PASHbIMIU, €CJA¥ OHH COHAIPABJIEHE W UX ANHHED
pPABHBEL.

35. KoopanHartbt BekTopa

IIyers A(x,; i,) — Hauano Bexkropa d, B(x,; i,) — KoHemn, BeKTopa & (puc. 75).

Koopdunamamu sexmopa @ HA3LIBAIOT UHCHA @) = X, — X, @3 = Y3 — U
# 0003HAYAIOT d(a,; ay).

Torzaa abconwoTHas BeaAHyunHa (MOAYNIEL) BEKTOPA C KOOPAMHATAMA 44, Q3

pasHa |d |= \jaf +a§.

Ecnau BeXTOopbl PABHBI, TC Y HAX PABHE COOTBETCTBYIOIL{HE KOOPAHHATEIL.
H oB6paTHO, €C/IN ¥ BeKTOPOB PaBHEL COOTBETCTBYIOIE KOOPAMHATHI, TO BEK-
TOPH pasHbI.
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36. AeiicTBHA HaA BEKTOpPaMH

B

1. CyMMa ABYX BeKTOPOB.
KakoBsl 6bI HM ObLIN TOURE 4, B, C, umMeer
MeCTO BeKTOPHOE paBeHCTBO (pue. 77):

AB+ BC = AC (npaBuiio TpeyroaLHUKS),

nax d +b=2¢.

2, BeXTopsl CKAAALIBAKTCA reoMeTpUye-
CKH [0 NpaBHAy mapaiieaorpaMmMa (pHc. 78):
CyMMa ABYX BEKTOpoB @ u b, nMeromux obigee
Havuano, H3o0paxiaeTcd AHATNOHAJIBIO apalie-
JOTPEMMA, IIOCTPOEHHOrO HA 9THX BEKTOPaX.

3. Ina BeKTOPOB CNPABENJINEBEL NepeMecnti-
meRvHbillt 1 cotemamenbHolit 3aKOHEI CJIOMEHNA:

d+b=b+a n a+G+OH=@+h+e.

4. Pasnocmbuio 8exmopoe @(a,; a,) u b(by; by)
HA3KIBAETCA TaKo#l BeKTOp C(C); C3), KOTOPHIA B
cyMMe ¢ BeKTOpoM b flaeT BeKTOD &, T. €.

b+ &=d (pmc. 79).

5. YMHOKeHHe BEKTOPA Ha YUCTO,

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

Hs onpeaenenna cregyer, 4To:

1) npoussedeniue n106020 BeKMOPA HA LUCAO HYAb eCMb HYALE0U GeKMOP;

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

OcHoBHBIE CBOHCTBA YMHOMKEHHMA BEKTOPA HA YHCJIO:

1) (kl)d = k(l@) — couemamenvrbili 3aKOH;

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

3) k(@ + b) = kd + kb — II pacnpedeaumenvuuiii 3aK0m.

37. CxaaapHoe npon3seseHHe BEKTOPOB

Cranaprvim npouséedenuem KBYX BEKTODPOR HASHI-

BACTCA MPOU3BCAECHHUE HX AJIUH (MOAYJell) Ha KOCHHYC g

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

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

Ecau @{x1; 1}, blxz; yo}, 10 d - 6 = 2120 + Y10
Caedemsue 1. @ L b Toraa u TONBKO TOTEA, KOTAA X1X5 + Y yfs = 0.

XX, + )Y, _
—— "=/ IZle 0 — YroJI MeAy HeHYNeBk-
\/xl +Y 'Jx2 +Y

Mu BeKTOPaMU d{x,; ¥}, b{xo; yo).

Cnedemaue 2. cosa=

39. Ceo#iCcTBa CKAASPHOTO NPON3BEAEHNS BEKTOPOB

1)é-d=lap;
2)d-b=1>"d (uepemecTuTeNBHEINA 3aKOH);
3)(@+b)-é=d-¢+ b+ ¢ (pacnpeldeaTeIbHBIN 3aKOH);
4) (k@) * b = k(d@ + b) (coueTaTeabHbIN 3aKOH).
40. YpasHeHue OKpyKHOCTH
LY Ecay neHTPOM OKXDY)KHOCTU SBJIAETCS HAYAIO
Az, y) XOOPAMHAT (puc. 81), To ypaRHeHHe ORPYKHOCTH
’ UMeeT BHA
0 g
Y 4\
A
Puc. 81
¥oq--

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

(x — xp)2 + (¥ — yo)? = R

4--

Xy

0 X,

Pue. 82

41. YpasHeuune npamoi

1) JIio6aa npAMaA B AeKAPTOBLIX KOOPAHHATAX X U ¥ 3ajaeTCA ypaBHe-
HHEM BHAA ax + by + ¢ = 0, rie a u b — KoapPHONEHTH OpH 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
¢ ¥
HEcmmb=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,T0o0ax+by=0—
ypPaBHeHHMe NpAMOH, NpoxoAAlLel yeped HAYANO
koopaunHar (0; 0) (puc. 85).
ax+by=0
0 P’

Puc. 85



Pa3zaen |l

YNPAXHEHNA B TABAULIAX

[ER RN R IEEN LRI EE RN NIERRREREENERREERIEREN NI ZRNZ] (ELLL LRI ERZE R NELERZE RS REER]

VIl kaacc
CMEXHBIE YIJIBI
Tabauya 1
1 Lac— seb=25° | 4 /MPK = 2,6 ZKPN
., Zac, Zeb—? /MPK, /KPN — ?
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 — ? LMKS —?
P
S
A D B
- M K N




Pazaea I, Ynpaxnenns B Tabauuax (VI kaacc) o 29

COxonvanue maban. 1

7 ZBCD = 120° 10 ZDOE — 9
ZBCE — ?
C
E D E
30°
A B ) B
8 280Q — ? 11 ZMSP = /NSK
Z/MSP — ?
T
P
Q K
P R M N
9 ZKLR = 40° 12 ZAMN, /BMN — ?
/TLN — ?
N D
M
R
T
K N A M B




30 «® Feomerpus. 3araqu Ha roTOBbIX vepTeXax AAf noaroToskn K TAA w EM3. 7-9 kaaccw

BEPTHKAJIBHBIE YIJIbI
Tabauya 2

1 Lap, —? L2 2(L1+48) =22+ /4

Zab, — 2 1, 22,78, 24 — 2
a
2 120° 2 /
b, 1/ 4
a
2 Z1+ /3 =1T0° 6 1+ /24 /3=5 /4
/2, /4 — 2 Z4—7

1
3
\

3 | smn, + Zmun, + Zmgn=240° | 7 £1=42+ /8
Zmn —? Z1, L2, £33 — 2
n
. 1/2
m 1 3
3
4 1-,2=1200 | 8 AB1CD
2 1
2
193 A o} B
A
D




Pazaea . Ynpaxnenns B Tabauuax (VIf kaacc) om 31

Oxonsariue maba. 2

9 Z1 = 40° 11 21 - 22 = T5°
42, /8, /4 —12 21, 22, £3 — 1
INJ |
Qbs\
10 Z1 =125° 12 L1472+ /3—7

£2, £8, Z4—?




32 ««® Teomerpus. 3asaun Ha rOTOBLIX YEPTEXKAX AAS NOATOTOBKM K TA 1 EMD. 7-9 kaaccnt

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




Pazaea I. Ynpaxuerna g rabamuax (Vif kaacc) em 33

IIpodonsicenue maba. 3

9|k 13

B

14
Py @

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

C
D
RM
C
o p

S
z T :
M




34 we FeomeTpua. 3aAauk HA rOTOBLIX YEPTEXAX AASI NOAFOTOBKM K TMA u EM3. 7-9 kaaccw

Ipodonacenue mabn. 3

B D
E
A

Cc

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




Pazaea Il. Ynpaxnenus 8 Tabanuax (Vil kaacc) e 35

Oxonvanue mabn. 3

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

32




36 W@ Feomerpns. 3a4aui Ha roTOBBIX HEPTEXKAX AAR NOAFOTOBKM K TVIA n EI3D. 7-9 Kkaaccst

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




Pazaea M. Ynpaxueuns 8 Tabanuax (Vil kaacc) e 37

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 =KN=12
PI—P2-2 Pz“P1=3
AC, BC — ?

K MN-—?




38 «® FeomerpuR. 3aaaun Ha rOTOBLIX YEPTEXaX AAS MOArOTOBKM K (VA u EfD, 7-9 kraccs

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




Pazaea . Ynpaxuerns 8 rabanuax (VI kaacc) o» 39

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 fOAroToBku X TUA u EFD. 7-9 kaaccwi

Oxonvarnue mabn. 5

17 18

NMPUIHAKH NNAPAJAEJBHOCTR 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




Pazaea M. Ynpaxrenns 8 Tabauax (VI kaacc) o9 41

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 >§ ; { >P< §
A D
L Q
15 19A
e >
c
b \\ B
. \ M|
\B\d K
N
16 K 20 s
M
K




Pazsea NI, Ynpaxueunn 8 rabanax (VIf kaacc) om 43

IIpoodonaicernue mabn. 6

21

25

P

30°

22

26 P




44 «® feomerpun. 3243un HA TOTOBLIX YEPTEXAX AAS NOATOTOBKK K TUIA n EF3. 7-9 kraccw

Oxonvanue mabn. 6

29 3 K
o
M F N
32
D, R F
P
33 N
£ (4
o A.ﬁo




Pazaea N, Ynpaxvenus 8 Tabauuax (VIt xaacc) em 45

CBOHCTBA YIJIOB [IPH NTAPAJLIEJIbHBIX NIPAMBIX

Tabruya 7
a|b 5 m| n
¢ — ceKyulasa k — cerymasn
a / Z1 - £2=32° m Al Z1=60% or £2
1, £2—7 Z1, 22 —?
1
2 n
/ v
m|n 6 KP|NM
p — cexymasn LNKP =120°
\? m £1:22=3:2 ZN, /M —?
S £1, £2—1 K p
n
\Z
N M
kld 7 AC| BK
] [ — cerymasa LA, ZABC — ?
g £1=2,6 22
/ 21,221 ¢
2 d
e T 4
K
allb 8 KN | ME
¢ — CeKymas ZEMN —?
4
£2=— 7] E
a ‘vl 5
£1, £2 — 7 N P
M
680
T+
X2




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

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|Ba |12 ZKFE — 1
Z3 = 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




Pazaea 1. Yapaxuenns B 1abauuax (Vil kaacc) em 47

YIJIbI TPEYTOJNBHHKA
Tabnuya 8
/R:ZP:/Q@=8:7:2 | 5 ZA: /C=2:5
ZR, 2P, ZQ — ? LA, ZC—?
) A/\\B
/M=2/K ZQPK = 3,5 LQPM
ZM - /N = 20° LM :ZQ=3:4
NANAK? ZM, 2Q, ZQPM — ?
P K
ZP=1,5 /8 ZSTM =2 /8
P /P, /R, /8 — ? £S, ZSTR — ?
S Z/\#
R T M
ZQ=0,4 /L ZB=2.,C

Q. /M, /L —7

M
M
P Q@ L

ZBAC, 4B, ZC—1?

B
P”\\
A C




48 «® Feomerpua. 3asaun Ha roTOBLIX HepTexax ard noarotosku K TUA u EM3. 7-9 kaaccu

Oxonuanue maon. 8

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

YIbl TPEYTOJBEHHKA
Tabauya 9
HaltnnTe Bce HeM3BECTHBIE YIVILI TPEYIOJALHHKA.

1 3

K
do

_25° [ ] 30°

40° 609




Pazaea H. Ynpaxrenms 8 Tabauuax (Vif kaacc) em 49

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




50 «e feomerpus. 3araum Ha roToBuIX HepTeXax ast noaroToskm k FHIA u Er3, 7-9 kaace

TIpodonacenue mabn. 9

13 17

B

"
E A D C

14

15

16




Pazaea l. Yopaxvernns 8 Tabamuax (VI kaacc) o» 51

Hpodonycenue mabn. 9

21 25

22

23

24




52 «e Feomerpia. 3ara4u Ha roToBbix wepTexax aaf noarotosku K THA u EM3. 7-9 kaaccu

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




Pazaea !, Ynpaxvenns e Tabanuax (Vil kaace) e» 53

IIpodonxcenue mabn. 10

3 MN = 36 7 AC=BC
MP, PN —? /CBE — 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—17 |10

MN = NK =MK




54 e Feomerpus, 3asa4n Ha roTOBbIX HEpPTEXaxX AAR N0ArOToBKY K TVIA u ET3. 7-9 kaaccol

ITpodonsicenue maba. 10

11 prR=RO |15 /KNM, /NKM,
PQ —? ZKEMN —?
s
R
7
120°
P Q
12 ZA, /B, ZACB—1 |16 CB,CD —?
c
y/rl}\
4 ° B
13 T PT =TS 17 SQ, ZRQT — ?
: £T, LTPS,
ZTSP— 7

18 KN = 26
PAMKR = 32




Pazaea . Ynpaxuernun 8 Tabauuax (VHl kaace) e 55

Oronyanue mabn, 10

19

AC =24
Payep —?

20

ZKNM = 90°
£ZPSM — 7




56 «e Teomerpun. 3asawm Ha roToOBLIX YepTEXax AASt NOAraTOBKH K FHA u EMD. 7-9 xAacc

TIPHUIHAKH PABEHCTBA NPAMOYTOJBHBIX TPEYTOJBHHUKOB

Tabauya 11
HaiianTe mapsl paBHEIX TPEYTOJBHHAKOB 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




Pazaenr H. Ynpaxwenns 8 Tabamuax (Vil kaacc) e 57

PACCTOSSHME OT TOYKHY 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




58 e feomerpun. 3aaaum Ha roTOBLIX vepTEXaxX aAs n0aroToBKky K TVIA 1 ET3. 7-9 kaaccet

Oxonyanue mabn. 12

13

MC=13

10

AM-MB=1T

14

ME =13




Pazaea . Ynpaxuenns 8 rabamax (VI kaacc) em 59

VIl Kaacc

ONPEAEJEHME U NIPH3HAKH TNAPAJVIEJIOPAMMA

Tabruya !
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 4 B




60 «® Feomerpus. 3asaum Ha rOTOBLIX YEPTEXAX AAS MOAFOTOBKH K THA 1 EF3. 7-9 kaaccwt

Oxonuanue maon. 1

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




Pazaea If. Ynpaxnenus 8 Tabauuax (VIlf kaacc) o 61

CBOHCTBA NAPAJUIENOTPAMMA

Tabruya 2
HaiianTe nepuMeTp mapanrenorpaMma.

1 5




62 «® Feomerpus. 33434 Ha rOTOBBIX 4EPTEXAX AAR NOAFOTOBKM K THA u EID, 7-9 kaaccnl

Ipodoaxcenue maon. 2

13

15

B

60°

12




Paasea H. Ynpaxnenus  Tabanuax (VI kaacc) e» 63

Oxonuanue maén. 2

21

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




64 «® Teomerpur, 3aaaun Ha FOTOBLIX YepTEXax AAst nosroToBkn kK THA 1 EM3. 7-9 kaaccst

CBOHCTBA ITAPAJJIEJIOTPAMMA

Tabruya 3
HajiauTe HeM3BECTHBIC 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




Pazaea H. Ynpaxuenns 8 Tabavuax (VI kaacc) e 65

IHpooonxcenue mabn. 3

9 13
F E D C
= o
30° o o
70°
Q 0

60°

12

115°

70°




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

Oxonuanue maéa, 3

17

18

HAPAJUVIEJIOT'PAMM

HaijtauTe yrasl napajiienorpaMMa.

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




Pazsen Il. Ynpaxnenus 8 tabanuax (VIll kaacc) ew 67

Oxonvanue mabn. 4

£l1:£2=2:1 7
/1 - 22 = 30° R, ol
P K
C O
2
o
%)
[»
o b M °x
f c | 8 F. Z1-22=10°
60°
2 s T
A B
M
9 Z1:22=1:4
D C
°
i
A 7 B




68 e Teomerpus. 3asaun Ha roTOBLIX YepTexax ars NOArOToBKM K THA u EF3. 7-9 kaaccw

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 tabauuax (VIll kaacc) e 69

Oxonvanue maba. 5

9 RM + MQ =10 1 LM =2
M
R, S
1600 M
j L K
T 0 Vs
10 MF-FK=6 12
F
M, 5 oK
45°
E© r"R 4
TPAHNEINHA
Tabnuya 6
HaitiauTe yrom Tpagenyn,
1 2
B C F M

P
70° 50°
A E N




70 <@ Feomerpun. 3aaa4mn HA rOTOBIX YepTeXax AN NOATOTOBKH K TVIA 1 ET3. 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
TPANNELIMS
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




Pazaea H, Ynpaxwvenns 8 Tabanuax (VIll kaacc) e» 75

Oronvanue maon, 8

—_—

D Pupen=46
BC—-AB=5§

14 AD =3 AB
S&MNC=27 N

15

SAEKF=28
DC:AD="7:4

DE-FC-—%EF




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'eomerpus. 3aaa4n Ha rOTOBbIX HEPTEXaxX AAR MOArOTOBKYU 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 YepTeXax 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

Cc

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 LA £B/AC=1:2:3 20 B
AB+ BC=12 B .
c
A
¢
CD=2BC
SACED=50 D
A
21

Spamn =9




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

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. 3aaa4mn Ha roToBuix yepTexax g noarotosku k THAA u EI3. 7-9 kaaccel

IIpodonacenue maon. 11

AC=BD~=8

D jC
A B

17 Sucp =196 |21
adcp AE=FB= % EF
D 12 c
12
A5 e B
18] ;. M . 22 Spaco = 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, % ¢ AB=24
R p. 10 ¢
A 32 D
20 ABCD — rpanenus 24 ABCD — rpanenma




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° n c
K 36 L
D
10 R rs-13 |14 MK =25
N
12
T " 24
M
M _E K
TV S
11 AC=BC=13 15 SRLK — nopsaMoyrolbsHHEK
AB=10 12
AE=x (l-'_' ,’L
A B
12 « kr=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 YePTeXAax AAS ROAroToBKM K [VIA w 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 — nmapaanenorpaMm
B C 140
| (| Papep = 42, Sapep =5~
R
@
M o
x
a® °D
35 ABCD — npaMOyroabsHHK
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 — nupaMOYTroABHHK

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 24 E. B
50 ABCD — Tpanenua 53 ACBM — napannenorpaMm
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 ¢ 4
2 AMNK ~AMN,K, | © 2 5. AABC~ A4iBIC
N]KI:NK=2:1 1 AB:BC:AC=
N =6:4:3
y PM131C1 - 91
y s
N 7 x K A x
Gy
4§ oK % .
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 ~8ABiC; | 8 | AMEN -~ aM,E\N,
Puusc = 36 MEK: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=1¥

N

1 0 AA.BC ~ MlBlcl 1 4 BC =14
Saam,c, = 50
C
4 Bli
C,
A X
Al'
11 AMNT ~ AM,N, 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 + SaMNK =130 40
N Spapc=2
B Samng =Yy E
M 30
A
c K N 7 M
18 ARMN ~ AACB 22 Paung=x
SARMN= 18, SAA.CB= 32
A PARMN+PMCB=91 Ql
Pppyn = x B
C Pyep=y
R M
_I L o
N B N8 g 10 M
19 co:0D=5:6 |23 AABC ~ AACD
ch-5 BC“A.D
Sxpop= 2% B 12 ¢
B
C
0
A D A~ 27 - D
20 Spanc : Samen=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 Tabavuax (VI kaacc) o 97

Oxonuanue mabn. 13

33 NK=MK |35
N Panmg =%
°K
M T
34 36 AC=BC
AC-AB=48
B AD:DC=8:5
Paapc =X
18 30 D
& C
C E y A B




98 e Feomerpns. 3asadin Ha FOTOBKIX HEPTEXAX AAS NOArOTOBKY K V1A 1 EM3. 7-9 kaacce!

NNPH3HAKH NNOAOBHUSA TPEYTOJIBHHKOB

Tabnuya 14




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

IIpodonacenue mabn. 14

ST | KL

13

18 D

32

10
L oNn=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
y D" 12 C
A c




100 e feomerpun. 3asauu Ha roTOBLIX YEPTEXAX AR NOAFOTOBKM K TMA u Ef3. 7-9 kraccel

TTpodonxncenue maba. 14

17 21 BC || DE
AB:BD=2:1
Koz .
T
16 B 0
N, .
81
A c E
18 AB| DC, AB =18 22 | MNPT — napannenorpamm
P ML =12

MK =18
P

M
A
L
19| RKLN — nmapannenorpamm | 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=2£1+ /2
BD =32 p




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

Oxownvanue mabn. 14

25

ZB=2 /A

27

MO: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 NNTOAOBHA 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. 3asaun Ha FOTOBBIX HEPTEXAX AAS NOATOTOBKM K THIA u EF3D. 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 ¢k 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@ — npamMoyrojlesHUK
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
N AC=20 ]
Pypvg — ? 0
C
A F* X N
I Hano: ABCD — npamo-
YTOJABHUK
B F . C
K 1 C
F P
Hano: ¢ M
AKLM
PAKLM = 24

M PﬁETF




106 @ reomerpus. 3asauu Ha roTossix yepTexax ara noarotosxy k TVIA 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 Mano: AMNQ —
rpaMm, AC = 18, AK — 7, PAaBHOCTOPOHHMIA
KC — 7 N ET—?

7 Jano: 11 Bano: AABC

R ARFS B, BC=6
RF = SF Paven — ?
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 Tamo: AMEN |15 Tano: AABC
£ MN-~KL=6 B AB =16
MN —? ‘ P — ?
K M
M °N c X °A
14 Hano: ABCD 16 Haro: AMRS
: — KBaapar :
s MR:MS:RS=8:6:4
B N —MNEP __ 9 Pugrr=10,4
S8co y ME.MS,RS—7?
L
B S
F
R

17 | Damo: ATLM

TL:LM:TM=4:3:5
PATLM=60’ FE, EC, FC“"'?




108 «® feomerpua. 3aaaum Ha roToBbIX YepTEXax ars NOAroToskH K TWA u EF3. 7-9 kaaccwt

IMPOITOPIIMOHAJIbHBIE OTPE3KH
B NPAMOYTIOJbHOM TPEYIOJIbHUKE

Tabruya 17
Hatigure HemsBecTHRIE 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 X KN:KM=6:5

12
$7 N




Pazaes M. Ynpaxnenmns 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 5 TPamenus 14 ABCD — poM6
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 EF'3. 7-9 kaaccw

COOTHOIIEHUA 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
11
Pf
0
X
S 18
12
B 4 ¢
12
60°
K $




112 «u® Feomerpns. 3asauu ha roToBbix yepTexax sg noarorosiu x THA u £r3. 7-9 kaaccoi

COOTHOMWERHA MEXAY CTOPOHAMH H YIVIAMH
B MPAMOYT'OJIBHOM TPEYTOJbHHUKE

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 oy Q
8 o
— d)
?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 ZR—?
sin £ZK, cos LK tg LR—?
K tg 2K, ctg LK F 4 K
E F 43
[ ]
E® 3 "R




114 «e Feomerpna, 3aaaum Ha rOTOBBIX YEPTEXAX MR NOAroTOBKM K [VIA 1 ET3. 7-9 kaacc

Oxonvanue mabn. 19

ZACH = 90°
cos o — ?

20

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

Wi \
K° A
18 21 —
Sapcp = 1242 gg _ llvée;mana
B sin ZA — ? B, - 9
tg LA —? sin Z4 —
%S‘L cos ZA —?
A C
L+,
D c A
19 cos zB— 7 |22 MNEF — rpanenus
B ctg ZB —? ME =8,sina — ?
F E
o
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 — ?

M

OK =6
LMON = 120°
MK, NK —?

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 - ?




Pazaer 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 noarotosku K THIA n EF3. 7-9 kaaccst

LHEHTPAJIBHBIE U BIIUCAHHBIE YTUIbI

Tabauya 21
Haifiaure x.




Pazaea Il Ynpaxrenus 8 Tabauuax (VHll kaacc) e» 119

IIpodonxcenue mabn. 21

13




120 «® Feomerpun. 3aaaum Ha roToBbix epTexax arg noarotosku k THA 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 EFD, 7-9 kaacco!

Oxonuanue mabn. 21

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

51 B 54 A M

UAB:UBC:uAC=T:11:6 - udAB :wCA=10:12




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

YETBIPE 3SAMEYATEJ/IBHBIE TOUKH TPEYIOJIbHHKA
Tabnuya 22

1| «NMK=60°, MO—? S |QM =9, BT =12, Sp00 — ?

'. 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 NOAroToBkH 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) e 129

Hpodoracenue mabn. 23

13

17

¢  ac-=BC
0D=0,4CD
Pmc = 40

AB — 7




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

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 41 A B
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| 0 —* 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. 3asaum Ha roTOBHIX HEPTEXaX Ag NOArOTOBKM K THA u EfD. 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 — rTpanmeunsa
ﬁC;D 10 z%aiogmnbnnn MN = 20 — cpeanaa TUEHA
: B, c OK—?
L N
A 5 D
56 60 MNEKP — tpanenusa

MP - NK, SMNKP - ?




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

IIpodonsicenue mabn. 23

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

LM, AN, LK, /P — 7

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 II. Yapaxuenns B rabanuax (VHll kaacc) oo 137

ITpodoascenue mabn. 23

77 AB=CD, BC||AD | 81 ABCD — pom6

Sascp — ?

78 ABCD — xpagpar
AB=12,0F —?
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) KOJINHeapHEIe;
0) coHallpaBJeHHEe ¢ BeKTOPOM 7i; | 6) coHanpaBieHHBIE;
B) IPOTHBOMIOJIOHHO HATIPARJIEHHLIE | B) NPOTHBOIOJOMHbIE;
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) KOJTuHeapHKuie; §) coHANpABIeH-
HBI€; B) IPOTUBONOIOMKHEIE; T') PABHEIEC

(=)

IocTpoiiTe BexTop b — @

4

8

A, B, C, D, E — npousBoabHHE
TOYKH,

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

=)
o

o= —

TocTpoiiTe BeKTOP d + & ABYMA cmo-
cobamMu

M, N, E, F, K — npou3BoJsHLIe
TOUKH.
JdoxasaTs, YTO

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

6

HocTpoiire sexTop & ~ i

10

Iocrpoiite BexTop d + b + &




140 «® 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

=

5] 5 T

R K

RSTK — napannenorpamMm
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 — mpapa1ejorpaMm
Bripasure BeKTopul EA u FB uepes
BerTopsl FN = i u MN = i

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

17

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

14

18

M

MNKP — napanjenorpaMMm
BrIpasuTte BEKTOPHl OM u MA ue-
pea BekToppt MP=duMN =5

ABCD — napangenorpamm
DK:KC=1:3

BruipasuTe 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 Yyepes BeKTO-
ppmd=AKub=

23

M — cepeauna BD
N — cepeguna AC

_ 1
110R&3&Tb,‘!TOMN=§(A.D+C )

20 | E 24

|| = |7 =

ﬂonaaa-rn, T

m+ia+kE=0

\ q;."
EA:AF=2:5 K ~ 2
Bupaanye_gemop@ yepes BeKTO-
put i =KAun=KF k i
21 AM=m,AN =i 25
BM,NC,MN,BN —7 |
o 7l = |F =1 &

| = J2

Horaszars, 4TO

m+ia+k=0

i
139’
k
22 N 26
A
K
M M

JoxasaTs, 4To KA ~8

AM +AN+AK =0

Haifignre |AK - AN + KM |




142 «® Feomerpus. 3asaum Ha roToBHIX wepTexax ana noaroroeku K VA v Ef3. 7-9 kaacct

IIpodonacenue mabn. 24

27 s 31
c
kp=12 j=AB+AC-BC
Haitaure | 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 Haiiaure:
B ¢ a) | MK + MN|,
x 6)| MK + KN,
8) | MK + NK |,
)| K3 - KW,
A 13 D R) l MK - MN|
ABCD — rpamenusa ,
d=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),
8)| ME + EF |,
7)| ME |- | EF),

E- 12 "M g1 yE-EF|




144 <@ feomerpna. 3aaaqu Ha roTosex veprexax aas noarorosky 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=2380,KR—? 8SQ = TR=20, ST, MN — ?

S T

=
2

60°
Q R

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




Pazaer ). Ynpaxuenns B Tabamuax (VI 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 AR 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 it B 7i

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

2 D C

A i B

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

5 M K

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

Paasosxute Bexkrop FT 1o Bekro-
pam M A i

3 K M
n
F* 7 E

FKME — opAMOYroAbHHK
Bripasure BexTopsl EK u FM 4e-
pe3 BeKTOPHI /il U 7i

6 g FENM —

. napasieno-
rpaMm
Hailixute (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; x)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 . Ynpaxnenns 8 Tabauuax (IX xaacc) o 149

MPOCTEHIIHE 3AJAYH B KOOPIHHATAX

M (-2; -2)

HaitauTe KOOPANBATEI BEPILIAH

Q. P,N
P]__Y‘__,[Q
|7 ]>

M N

Hajliznre KOODAUHATH
ToukHy C

Tabnuya 2
1 | Haso: 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 KoopguHATY BepIIN-
Bet T

L]

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

1

2
\z




150 e feomerpun. 3anaun Ha roTosbx vepTexax ara noaroTosku K TAA u EM3. 7-9 kraccw

Ipooonxcenue maba. 2

9 | mamo: S (2x;-2), T(6;4x) | 13 | Hamo: A(3; 3)
Hasigure: x Haiigure KoOpAHMHATH
Touxku M v
A
N R R
o X
M
10 | Mano: A (1; 2), B (x; 0) 14 | Haso: A (1; 2), B(7; 10)
Hailigure: x AC:CB=1:3
v HaiixuTe KoopAMHATH
A
Touku C
B
C
, o— 3 A/
7 i B X
11 | Nano: A (3; 0), B(2; 5) 15 | Dago: P (6; 3), M (14; 9)
Haliaure: AB PM:MK=2:1
v B HailizuTe KOOpIWHATEI
r Touku K
P
Q A M
X K
12 | Naso: C (1; 4), D (0; 3) 16 | HOano: E (2; 2), F (6; 10),
Ha#innre: 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)
Haiipure: 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 | Damo: AMNP

M (4; 8), N(8; 2), P (14; 6)
Haitnure: /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 | Zawo: 0, (~4; 2), A (0; 5)
CocTaBbTe ypaBHeHNe
OKDPYKHOCTH

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)
CocTaBhTe ypaBHeHHE
OKPYKHOCTH

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

OKPYHHOCTH
Yy
(7] M X
o01

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

Y,
T A

Y
-

..
N




Pazae I YnpaxHenna 8 1abmuax (IX kaacc) em 155

IIpodonxcenue maba. 4

Hano: O, (4; 5), O4M =3 10| Ha OKDYHHOCTH Halaure
CocraBbTe ypasHeHue TO4YKH:
OKPYKHOCTH a) ¢ afeuccoit x = 2;
0) c oprunaTolt y = 4
(x-22+(y—42=9
Yy LAY
. M
L) OOI
>
0 "X X
Hauo: OK = 5, A (4; —3), 11 | Mauo: B(-2; 6)
B(3; 4) CocraBnTe ypaBHeHNe OKPYH#-
Hokaxure, 410 AB — Xopaa HOCTH, OpoxoaAmel uepes
OKPYKHOCTH TOUKY B
Y, B Y‘
. AR
o
Haiigare TouKm; 12 | Maso: A (0; 2), B(-3; 1)

a) ¢ abcupceolf 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. 3asavn Ha roTOBEIX HEpTEXAX AAS NOATOTOBKM K THA 1 EF3. 7-9 kracch

Oxonyanue mabn. 4

13 | Hago: M (-3; 0), N (0; 9), | 14 | Jaro: M (-2; 3), N (4; -3),
04 (0; yo) MN — auaMetp
CocraBLTe ypaBHeHUE OKPYK- CocraspTe ypaBHEHHE OKPYIK-
HOCTH, OPOXOAAILLEH Yepes HOCTH, NPOXOAAIEil 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 YpaBHEHHe IPA-
Mot MN

CocraBrTe YpABHEHHUE OPA-
moit KT

[] <




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

Ipodonxcenue mabn. 5

Haspnure: Sayon

Haxo: A (1; 10), B(-1; —-4)
CocraBbpTe ypaBReHHE OpPA-
moit AB

Hano: A (2; -10) Haiigure: Sayen
CocTaReTe 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 «® Feomerpua. 3asaun Ha roToBLX YepTexax arg noarorosku K FNA 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 YpaBHEHHE NIPA-
CocrasbTe ypaBHeHHE AAATO- MBIX, COAEePIKAIAX CTOPOHEI
Haau ML pomba
T L B
A C
M v K D
PEIIEHHE TPEYTOJBHHKOB. ILNTOIAAL TPEYT'OJIBHHUKA
Tabruya 6
1 . 2 . .
Ha#izure: Syyyx 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

Hano: Syppg = 83
Ha#iaure: LEQF

E

Hano: ABCD — napanaeno-
rpaMm

Sapcp = 5043

Haﬁ.ﬂHTe: P ABCD

B
20

DR60°




160 «we Feomerpus. 3asaum Ha roTOBLIX YEPTEXAX AR NOATOTOBKH K THIA u EF3. 7-9 xaaccwt

IIpodonscenue maba. 6

9 Haro: MNEF — mapanneno- 12 Hano: ABCD — napasaeno-

rpaMm IrPAMM

Suner = 2542 ;’_?Sf B :._SO’B

Haiipure: Pyypr AUAMTE: S4BCD

Mo N B, 16 —C
A%
[ 10
F¥ E AY D
10 13 Hano; ABCD — npawmo-

Hano: ABCD — napaajeJo-
rpamMm

BD =16, AC =20

Ha#aure: S ABCD

YTONBHMK
AC = 26
Haitnure: SA.BCD

30°

11

Hauo: KEMR — napanneno-
rpaMm

KM =12, RE = 20
Hatiaure: SKEMR

14 Hano; MNKL — napananemno-

rpaMm
Ha#finute: Saggr — ?
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Oxouuanue mabn. 6

15 HMano: TKNM — napannemro- 17 Hano: ABCD — mapanneno-
rpaMM rpaMM
Haﬁ,u.n're: STKNM sin ZADB = 4/5
Haitgute: Sypcp
A D
y Ja1
B &
16 | Mano: ABCD — napanmeno- | 18 | Haso: 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 — mapajanenorpaMm
BD=x AC=y
B C
4
B
A 6 D

11

15

PNQR — mapannenorpamm
PQ =20

N y _Q

"R
12 ME — o6uccexTpHCA 16 ABCD — napaJienorpaMm

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'OJILHHKOB. 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
60° y
A D AV 4
ABCD — napaanesorpaMm 11
AC=8,BD=§ M
60
x 4
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,ME=-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 — napanaenorpaMm
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 — xeappar
————"”\—— —
Haitaure: MP, MK

P, LK

Mm° °N

Haiinute: NM - NS

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

A D

Halinure: MN - MK

45°
M 2 K

3 Hatigute: QR - RT

ﬁ {3; “'4}9 ‘}. {159 8}
HaitauTe: cos a
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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
14la 5=4 171 M-1:48), N (1; -¥8)
apre: Samkn K (0,5; y3)
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
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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 | camB=120° 2 | 1=3n
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 [ wAmB - uBA = 90°
Haitgure: | HatiguTre: uAmB, UBA

10

11 MmN :UNRM=2:3 14

Haiigure: VMmN, UNnM

Haitaure: C
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Hpoodonxcenue mabn. 10

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

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
Haitanre: 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 — Tpanenus
T™™ = KN, STMNK =125 AD=10

11 ABCD — tpanenna | 15 Sapep =121

AB=CD,

¢  AD=2Bc,
MN = 73-
N 2
A D

16 MNKT — xBagpat

Sy = Sip = 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

"
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Oronvarue maén. 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} LA AR N R LS. RN L) LA AL R R AL LA AR LRI LIE AR LR RRND 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°.
Omeem: 90°,

11. LZMSK + ZPSN = 180° — 90° = 90°, Tak kax LMSP = ZNSK (no yc-
A0Bn0), 10 LMSK = /PSN =90°:2=45° trorpa LMSP =/ MSK + ZKSP =
= 45° + 90° = 135°.

Omeem.: 135°.

K 1abanue 2

S. Ilyets L1 = £3 = x, L2 = L4 = y (11O cBOCTRY BePTHKANLHEX YTJOR),
Torma moayuuM 2 - (x + x) = y + y, oTkypa y = 2x; L1 + £2 = 180° (o cBoii-
CTBY CMEXKHBIX YrioB). 3Ha4uT, x + y = 180. Tak xax y = 2x, 70 x + 2x = 180,
3x =180, x =60, y = 120, Arak, £1 = £3 =60°, L2 = £4 = 120°.

Omeem: 60°, 120°, 60°, 120°.

11. Ilyers L2 = £8 = x, Torga £1 = 180° — (£2 + £3) = 180 - 2x, ITo ye-
noeuio £1 — £2 = 75°. BHauur, 180 - 2x — x = 75, oTkyaa x = 35, 1. e. L2 =
= £3 =35° £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 111 nprszaky).

H3 paBeHCTBA 9THX TPEYrOALHMKOB clefyeT, uTo ZC = ZD n Tak Kak
BC = AD, AO = BO, o CO = OD, Kpowme roro, ZAQC = ZBOD (xax BepTn-
KanbHble). 3Ha9nT, AAOC = ABOD (no II npnsnaky).

3amevanue. AMACB = AADB no 1 npusHaKy, Tak Kak AC = BD, LCAB =
=/ABD n AB — ofumas cropona.

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

2) A DEF = ACFE (uwo IIl nupuaHaky), Tak kKak EF — ofmas cTopoHa,
DE = CF (mo poxasandomy), DF = CE no ycnosuw (DO = OC u OF = OF),
Torga ZDFE = ZCEF.
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3) ADAF = ACBE (no I npnsHakry), tak kak DF = CE, AF = BE (AE =
= BF mo ycnosuio), EF — obmasa yacte) u ZDFA = ZCEB (no aoxasaHHO-
My), Toraa AD = BC.

4) AAED = ABFC (mo III 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 GUCCEKT-
pucoit, rorga LAMC = 50°- 2 =100° LCMB = ZCBA = 180° — 100° = 80°
(CB = CM no ycnoBuo).

Omaem: 80°,

K TabAuue 6

33. Tak kax AQNR — paeroGeapennsiii (N = QR) u ZNQR = 30°, Toraa
ZBRNQ = ZNRQ@ = (180° — 30°) : 2 = T75°, torna < KNQ = 30° + 75° = 105°.
Ho ZNQM = 30° + 45° = 75° u, Tak Kak LKNQ + ZNQM = 105° + 75° = 180°,
to KN | MQ (n0 11l npusraky napajiesbEOCTH IPIMEIX).

K Tabamue 7

13. I cnocol. LA = L1 + £2=60°, £LC = 25°, roraa £LB = 180° — (60° + 25°) =
= 95°, sgauur, LAEB = 180° — (30° + 95°) = 55°.

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

3amevarnue. 3agavwy MOXKHO DEIIATE HHAYE, HCNONB3YA 3J1eMeHTh AADE.

Omeem. 55°,

K Tabanue 8

10. Tak kax RO L PS u PO = OS, To APRS — paBuoGefipeHHLIIl, TOrza
£P = ZRSP (1o cBOMCTBY).

Iycrs LTSH = 3x, ZRSP = ZP = bx, Ttorga LTSP = 3x + bx = 8x, Tak
kak 2T = 115°, 1o nonyuunm ypasaenune 115 + 5x + 8x = 180, orxyaa x = 5,
T.e. LP = 5x = 25°, LTSP = 8x = 40°,

Omaem.: 25°, 40°,

K vabavue 9

30. Ilo yenosuw MK = K8, asaunt, AMKS — pasHOOeApeHHBIH, TOTAA
LM = Z/MSK = 35°. Asanoruuto B ASPN ZPSN = 25°. B AMSN ZMSN =
= 180° — (35° + 25°) = 120°. Cneporatensuo, LKSP = /MSN — (LMSK +
+ ZPSN) = 120° — 60° = 60°.

Omaem: 60°.
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K TabAavne 10

10. AMKN — pasBocToporEHI (10 ycaoBHrio), Toraa ZK = 60° RK 1 PR,
sEaunT, APRK npamoyronsaulil, rorma 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 Z/BEA = 90° + 40° = 130°, 3uaunr,
ZEBA = 180° - (25° + 130°) = 25°, 1. e. BE = AE.

B AAED /DEA = 90°, ZEDA = 45°, rorga £DAE = 45°, AE = DE. Cnepno-
BaTensHo, BE = DE, snaunr ABED — pasrobenpensmiit, rge £LBED = 40°,
Toraa ZBDE = (180° —- 40°) ;: 2 = 70°,

Omsem: 70°.

K vabanue 11

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

H OCTPOMY YI/IY).

K Tabanue 12

16. MN — uckomoe paccroauue. Ilo yeaosnio BC = BM = MA = MC =8,
3Havyur, ABCM — paBHOcTOpOoHHu#, T. e. ZCMB = 60°, Toraa £BMA =
= 180° — 60° = 120°, u, Tax kak M N — Bricora parHOGeapenHoro AAMB, 1o
MN — Ouccerrpnca, T. e. ZAMN = 60°, rorna LA = 30°, smaunr MN =

1
= —-MA=4.
2

3amevanue. MOXXHO HCITONL3OBATH TeopeMy Majeca B TeopeMy o cpendei
JIMHEHH TPeYTroJbHEHKA.
Omeem. 4.

VI kaacc

K TaGanue 2

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

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

(no cBolicTBY KaTeTa, NESKAIOErI0 NPOTRE yraa B 30°).
CneporaTenbno, P =9 -4 = 36.
Omeem. 36.



184 «® Feomerpus. 3asawn Ha rOTOBLX vepTEXax aAs NOATOTOBKH K [HIA u ET3. 7-9 kaaccss

K tabanue 4

8. Tax kag SFTM — mapannemorpamum u SF = SM (1o ycaosuio), To
SFTM — pomb, Torna ST L FM n xunaronanu ST u FM pomba asaaiorca
fuccekTpHcaM ero yrios. Ilyers £2 = x, Torga £1 = 10 + x, sgaunr, £1 +
+/22=90° umn 10+ x + x =90, 2x =80, x =40, T. e. £2=40°, £1 =10° +
+ 40° = 50°, rorna LFSM = AFTM = 80°, £LSFT = ZSMT = 100°.

Omaem: 80°; 80°; 100°; 100°.

K 1abanne 5

10. B napannenorpaMmme ZR = 90°, anaunr, EMKR — npAMOYroabHHK,
Tax rak LEFM =45°n ZR = ZM = 90°, To AEMF — paBHoOeApPEeHHBIH U
ME = MF.

IIycte FK = x, Torga ME = MF = x + 6 u MK = 2x + 6. Ilo yciaoBuio
sagaun P = 36, Torna umeem ypaprenue 2((x + 6) + (2x + 6)) = 36, orkyna
Haxogum x = 2, saHauuT, ME=KR=x+6=8 MK=ER=2x+6=10.

Omaeaem: 8; 8; 10; 10.

K tabamue 6

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

Ilockonsky NB — 6uccexrpuca LZANM (mo ycaoBnw), To LANB =
= LBNM = 35° Ho ZBNM = 2z = 35° — Kak HaKpecT Jexxaniue yrakl npa
mapaJIebHEIX NpAMBIX AB 1 NM u cexymeit BM, rorga ANMB=2z+45°=
= 80°u ZABM = 180° - 80° = 100°.

Omeem: 110°; 70°; 100°; 80°.

K Ttabamue 8

15. Ilo yenoBuw DE = F(C = %EF, T. e, EF = 2DE = 2FC. B AEKF npo-

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

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

Siexr = 28. Ho EF = DE + FC = -;:DC = -—;—x u KM = AD = 4x, Toraa

StlEKF= '%EF'KM, HIH SAEKF=

roraa Sapep = 28x2=28-4=11
3amevanue. MOMHO HOKA3ATD, YTO Sapcp = 4Sark 5.
Omseem: 112,

%%x-tlx =28, mm Tx2 =28, x2=4,x=2,
2.

K TabAuue 9

17. Vrasanue, O6osuaunte AD = x, AB = y, Torna 2(x + y) = 20. Ilycts
S — nJomazs napanjesiorpaMma, Torga x c 24 =y 2+ 6. Janee pemnTts
cucTeMy ypaBEeRH# x + y = 10; 2x =3y, n T. A,
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22. Ilycrs B napannexorpamme ABCD pguaronanu AC = dy u BD = d,, rxe
AC =16, BD =12, Tak rax AQ = OC u BO = OD, 10 AAOB = ACOD (nno 1 mpu-
3HAKY PABEHCTRA TPEYrolbHUKOB) U ABOC = AAOD (no Toii ke npuuunee). Ho
PaBHEIE MHOPOYTOJABHHKH HMEIOT PABHBIE IVIOWAAM, T. €. Sasop = Sacop B

Sas0p = Sanoc, 38a4UT, Sppcp = 2Sas08 + 28anoc = 2(Ssa08 + Sapoc)-
Ho S q08 = %AO - B0+ sin 60° = -é--;—dl -%dz sin 60° = %dldg sin 60°;
1 . 11,1, . 1 -
Sipoc = =BO-0C -sin (180° — 60°) = —-—d, - —d, sin 60° = — dd; sin 60°.
2 22°2 8
CanepoBaTenbHo, Sypep =2 - [% d,d, :ssin(50°+é-dla!2 sin 60"] =
1 .
= E dldzsm 60°.

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

Sapcp = % +16-12 §=48J3’.
3anmevanue 1. PaKTHYECKH MBI JOKA3aJH, YTO NNOMIAAL IapajienorpaM-
Ma S = %dldg sin ¢, rae d; u d; — AUBTMOHANM, (¢ — YTOJ MEXKAY HEMH.

3ameuarnue 2. Ilonyaennan ¢popMyna BepHA AJA JIOOOTO BHINMYKJIOTO ue-
THIPEXYTrOJBEHUKA.

Omeem: 48\/5 .

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

1
HHe, OCHOBAHHOE Ha IPUMeHEeHHH GOPMYJIE S = 3 a * h, KOTOpOE IPHUBOJHT K

OTHOCHTeNLHO HoMee OpPOCTEIM BHIMHCHAEHHAM.
poseznen Beicoty BD. ITycts DC = x. Hs AADB BD2 = (+/5)% - (/18 - x)%;

u3 ABDC BD? = (+/10)* - x*, CpapEnBas mpaBele 4ACTH HOJYYCHHRIX pa-

BeHCTE, uMeeM 5 —(vV18 —x)® = 10 — x2, orKkyzaa nocJe YIPOLMICHKI HAXOAUM

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

72 144
= /382 /12. CnepoBaTensHo, S = -l-AC *BD = J191/4.
2

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 —
CMeX HbIe CTOPOHE! IapaJLIeOrpaMMa.

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

Supec _DC-CE _ 5

19. Yrasanue. =—
Supc CB-CA 12

Hanee 0603HAYNTE Ssppe = X,

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

K TabAavue 11

18. IIycre BC = x, roraa AD = 2x. Ilpopenem Beicory MN. Ilo yeaoBuio
3agag” Spanp = 120, unu %AD *MN =120, unn -é— +2x-h =120, xh =120,
rae h = MN — pricora AAMD (u Tpamenuu). S pcp = %(-;—BM}L] +

2
Tak kax xh = 120, 1o S p0p = 180.

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

T. €. Spamp = 2(Sasem + Samcp)-

20. Ilyctsr O — TouKa nepeceueHnsa amaroHaneit AC u BD rpanenun
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,torga S = % - 82 =32,

3amevanue. PaKTHUYECKH MBI JOKA3AJIM, YTO «€CAH B TPANCINH AHATOHA-
JU TepneEAUKYAAPHEI, TO MJAOLIAKD S = %dl -d,, rhe d) u dy — AAWHBL fHA-
rouajyie#i. B 4acTHOCTH, eCJH Tparenus papHoOeApeHHad, To dy = dy = d,
Toraa S = %d%.

26. Ilo ycnoBumo 3a489H Sapoe = 4 M2 ¥ Sp0p = 25 M2, BamernmM, uTO
Saso = Sacop (AOKABATE CAMOCTOATEINILHO).
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Toraa Saaor : Sasoc = Sasop : Sacops OTKYnA HAXOAUM Sriop =Sacop =
= SABOC . SMOD = 100, roraa SMO.B = SACOD =10 (Mz), 3HAYHUT S = Sm +
+SMOD+ZSMOB-4+ 25+2' 10“‘49.
Omaem: 49.
K rabanue 12
42. NNyets TL = a, MT = b, Torga Pyxrr = 2(a + b) = 40, mm a + b = 20.
BameTuM, 4TO Sprrr = TL - 200 = MT - 2BO, rae BO = x, 3nauuT, 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 ycnoBuio 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)== %(a+b)2.
2
Ho a+b=§99-, TOrAA LM=§%0-. H3 ALMQ nMeem [ﬁg?_) +x% =625,

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

50. Yraszanue. H3 Toukn C NpoBeCTH OPAMYIO, MAPANNEIBEHYIO AUATOHA-
am BD a0 nepeceueHUA ¢ IPORZOIKeEHeM ocHOoBauuA AD B Touke E. lanee

JOKazarh, 4T0 AACE — npaAMOYTroOJbHBIH.
54. Vrkasanue. IIposectu Bricory DE, o6o3HauuB AE = y, roe y = -;—(20 - Xx).
Ona naxoxpaenusa 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,
2 1ocJIe YIpoIeH it pelnTs ypasHenne x4 — 1476 x2 — 27 040 x + 408 000 = 0.

JHanee noka3ars, uTo x = 10 — efuHCTROHHSLIN KOpeHb.
Omeem: 10.



188 e Feomerpus. 3asawm na roTosbix yepTexax ars noarotosku Kk THA v EF3. 7-9 kaaccw

K vabanue 13

22. IIycte QN =a, QE = EF = b, EM = ¢. Tak kaK QFE = EF, 10 AQEF —
paBHOGeapeHHEI, Toraa ZFQE = LAQFE,. Ho EF . NM u QN 1 NM, saa4dur,
QN || EF, rorga ZNQF = LEFQ, 1. e. QF — GHccexTpuca ZNQM, cnegopa-

NF @N a 4
TeJIbHO, —— =———, HIH ——=—,
FM QM b+e 5
W3 mopobnga AMFE 1 AMNGQ, uMeeM b+c =i, E:'—JC—C:=£.
8+10 10 9 5
Kpome Toro, us AMFE ¢2 ~ b2 = 100.
bre_e 50 . 40
Pemraa cucremy 9 5 HaXOgHM c=—3—, b=—§-; TaKk K&K
¢? —-b? =100,
e _4 T0o a = 24. 3nauur, P =x=a+b+c+18="72
b+c 5 ' P AMNG ’
Omeem: 72.
36. [Iycts AD =a, DC = b. ITo yeanopuiw AC=BC=a + b, AC-AB=48n
a_38
b 5
IIo cBolicTBY BHCCEKTPHCH g AB = AB = AB na+b—AB=4,8, or-
b BC AC a+b
Kyaa AB = (a + b) — 4,8, Toraa LA AB 3 AB = 3 {a + b), 3anauur,

b a+b 5 5

-g-(a+b)=(a+b)——2£-, nina+b=12,

Tax xax Pusc = ¥, 10 x = AB + 24C = Z(@+b) + 20a + ) = 12 +

oo

+2-12= 12-(§+2}=1—26- = 31,2.

Omesem: 31,2.

K Tabauue 14

24. Ilyers LE = 24, Torna B AMEL £1 + Z3 + Z4 = 180°% LMLF = /5,
rorma 25 = 21 + Z£4 = 180° — £3; LF = 180° - (£2 + £5) = 180° — (L2 +
+ 180° — £3) = £3 - £2.

Tak Kak £3 = Z1 + £2 (n0 ycnoBuw), 10 £F = £1, 3sRauudr, AEML ~
~ AMEF (no 1 ppusnaxy), rorga EL : EM = EM : EF, unn x2=8-18, x = 12.

Omaem: 12.
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28. IMockonsky BC | AD, To ABCD — rpameuma, Torga ABOC ~ AAOD (uo

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

YCIOBHIO Sppoc : Spaop=1:9, mau k2=%; k=%. 3Hauur, $=%, OTKYZa

y=3x.Hox+y=9,6,rorpga8x+x=9,6,x=2,4;y=2,4-3=17,2.
Omsgem: x=2,4; y=T,2.

K TabAanue 17

15. Yepes peprunay N npopexenm npamyio NA | ME no nepecederus ¢
npononxeHneM TK B Touxke A. 3ameTuM, uTo ATNA — OpAMOYrOJALHEIA.
Kpome Toro, Syrys = Syana (ROKA3ATH CAMOCTOATENLHO).

ycrs MN = x, TE = y. Ha AMEK EK = J162-9% =13;

STMNA = -;—(x + v + 12) -9,
C apyroit cTOPOHSBL, Sparna = Sarnva = -;— *15- TN, rge TN2 =81 + (x + y)2.
15 9 3
3Hauur, —2—TN=E(x+y+12), orkyaa TN = -g(x + y + 12), Toraa
-z—gg {x +y + 12)2 = 81 + (x + y)2, mau, nocne ynpontennit umeem 16(x + y)? —
27
- 216(x + y) + 729 = 0, uau (4(x + y) — 27)2 = 0, OTKYAa HAXOAUM X +Y =

TOTHA STMNK = 2 (EZ + 12] = %Ei = 84,375.

214
Omeem: 84,375,
K Tabanue 18
13. Vxazanue. U3 BepmuHel B onyeTHUTh BHCOTY Ha cTopoRy AC,
K tabanue 19

17. Yrasanue. Yuects, uro AD = BD = CD = R, rae R — paanpyc onncan-
HOM OKPYRHOCTH C EHTPOM B Touxe D.

21. Tax kak CF — meauana AABC u LZACB=90°, 70 FA=FC=FB=6—
pazHyc onucaEHEo# okpyskHocTH. 3 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 2243 AC 2

Torpa sin £A =

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

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

19. IIyctes E — TOYKAE KACAHUA KacaTeJbHOH AB K OKDPYMHOCTH,
torga NA = AE n BE = BK. Ilo ycnoBrure Pupyap = 48, nan MA + MB +
+ AB =48, rne AB = AE + EB = AN + BK, Toria MA+ MB + AN + BK =
={MA +AN)+ (MB + BK)=MN + MK = 48. Ho MN = MK, toraa MN =
= MK = 24.

Omesem: MN = MK = 24,

K vTabAvue 21

9. Vrasanue. IlpeagpapuTenbHO A0KA38TE, 9T0 LEAF = %(UEF -UBO).

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

54. YVrasanue. llycte WAB = 10k, Toraa UCA = 12k, [lanee peluTs ypas-
nernue 10k + 12k + 140 = 360.

K TabAvue 22

13. ¥Yraazanue. IIpogomxuts RK 10 nepecedeHuA ¢ ocHOBaHHeM MN B
rouxe P. Hanee yuecTs, 4T0 N0 cBOMCTBY Meauan RK = 2KP.

17. Uz npamoyroassoro AMDC, rae MC =26, MD = %MN = 10, umeem:

CD = 267 -10% = 24,

Ilo yeaosuio Oy — rouka nepecevyenma Megaad ACMN. Ilyers 04D = x,
rorga 41C = 2x, Torga x + 2x = 24, otryaa x = 8, 0,C = 2x = 16.
Iyere OD =y, monyuum 00, = DC - (2x + y) =24 - (16 + y}) = 8 — .

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

Kyze HaxoAuM NB= —2—11;32 .

Omaem: ?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 xKacaHuA 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.HyCTbRE=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 — pagnyc onucaxuoii

=%
4-13
Ho x2 — y2 = 182, Torpa y2 = 18 + (26 — 18) = 144, y = 12, Toraa Syzzr =
=18-12 = 216.
Omeem: 216.

OKDYXHOCTH. 3HAYNT, Spppr = = 18y, oTkyza x2 = 26 - 18.

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

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

2 g2 _
Kpome Toro, a2 + b2 = 400. Hmeem cucTeMy ypaBHeHUH {a +';b 2_8400’
a+b=28,

(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 1L PM, 10 ZP = 30° = UQR =
= 60°, spaunr, £Z0 = 60°, Tak rak Q0 = OR, To LZOQR = ZORQ = 60°, 1. e.
AQOR — paBHOCTOpPOHHHUHA, Toraa OR = 6.

Omeem.: 6.

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

= % = 0,6, amaunr, AM = 10 0,6 = 8, Torna AB = 12. ITo Teopeme Ilnda-
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ropa MC = J10? -6% =8, Syipc = %AB + MC, a ¢ npyroi#t cTopoHBI, Syapc =

=p-r= %(AC+BC +AB)-OM, tornal1l2-8 =(10+ 10+ 12)- OM, oTryaa

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

II cnocod.
IIyers K — TOUKA KacaHUS OKPYIKHOCTH M KacaTenbHolt AC. 3aMeTuM,
qyro AAMC ~ ACKO (KaK npaMOYroJlbHBIE, HMelOIIHe o0 muii ocTphIf

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

48. IIpoeenem BeicoTy KM Ha ocHoBaHme EF, Tor/a B paBHOOEAPEeHHOM
AKEF (KE = KF), soicora KM sBaserca 1 MeiuaHoii, 1. e. EM = MF = 24,

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

KE-KF 12

=EK,b=KF, ¢c=EF, R=FEQO = 25, rorua umeem: 24 - KM = 35

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

W3 AKME x? = h2 + 242, rorga momysxam 50k = A2 + 576, wm b2 — 50k + 576 =0,

OTKYAA HaXoguM h, = 18, hy = 32. 3uauur, xZ = 5018 = 900, orxyaa x = 30,

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

59. I cnocob.

IIposeaeM BrIcOTY Tpanenuu BE, Tak xaxk £A = 60°, to ZABE = 30°.
Touxa O — IeHTp BOUCAHHOH OKPYXHOCTH, 3HAYUT, AQ — OUCCeKTpHCE
yrna 4, 1. e. ZOAK = 30°, roraa AABE ~ AAOK KaK DIpAMOYToOJLHEIE, HMe-
IO e PaBHBIE OCTPLIE YTJIBL.

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

Ho AB + CD = BC + AD (10 cBOHCTBY ONMACAHHOI'C YeTHIPEXYTOJNbLHUKA),
uan 2AB = 2x + 2y = 40, AB = 20. CneaoatencHo, AB : BE = AO : AK, unn

10 : OK = AO : x. U3 AAOK, roe Z/OAK = 30° => OK = %AO, Toraa AQ =
=2-0K,1.e. 10 : OK =2+ OK ; x2.
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10 2-0K 5
Ho ¢t 30°=—:>x OK /3, Toraa —— HIAH ———=—%=, OT-
g OK V3, moraa oo “oky3 MoK 3
ryna OK = 5\@5 .
II enocob.

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

Ha ABEA cos 30° = @ 2 OK Jz_, orkyaa OK = 5J_

AB 20
Omeem: 5\@, .

63. IIo ycnosaro MNRK — npAaMoyroiaerHas Tpamenus. 3aMeTHM, 4TO
LN + LR = 180° (kak cyMMa OZHOCTOPOHHMX yriioB). Ho rouka O — meHTpD
BOUCAHHOHN OKpYHOCTH, OR 1 ON — coorBeTcTBeHHO OHCCEKTPUCH YraoB R
u N, rorna ZORN + ZONR = 90°, 1. e. ARON -~ npaMoyroabHblii, 3HAYAT

RN = +/62+8% =10.
Bricora ARON paBea pagnycy BOIHCAHHOH B Tpaneidio OKPYXHOCTH, TOF-
Ja BbICOTA Tpaleuyy paBHa JHAMETpY 3ToM oKpy:KHocTH. IIyers OT — BrIcO-

T2 AORN, tora Sanox = %OR .ON = %RN . OT, unnt 6 - 8 = 10 - OT, oTiey-

aa OT = 4,8, spauut, RE = 2 - OT = 9,6, rne RE — BHicOTa Tpanmenum,
OLYINleHHAA HA OCHOBaHHMe M N,
Ho MN + KR = KM + RN (mo cBoiicTBY ONINCAHHOTO YETHIPEXYTOJILHAKA),

smauut, KM + RN = RE + RN = 19,6, Toraa Sywrx = %(MN +KR) - RE =

=-;-(KM+RN)~RE 392—6 9,6 = 94,08.

Omeaem: 94,08,

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

3ametTum, 4T0 LQMT = ZMQE = 30° (kak BHYTpPeHHUe HAKPECT Je-
JKalllpne OPpH napajiedbHBIX OpaMeix MT n EQ u cexymeit MQ). Toraa
LEMQ = ZMQE = 30°, 1. e, AMQE — paerOOeIpeHHbIH (110 IPH3HAKY paB-
HOOempeHHOro TpeyroapHuKa). Ilyers EQ = 2x, MT = 2y, ME = EQ = 2z,

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

N3 AMQK MQ=2-QK =2+ EF = 2xJ3.

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

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

MQ-QT-MT
4.Q0

Samer =
OTKyHa 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 -48.3.
Omeem: 48\/5.

76. Tak xak EF | TR, To TRFE — rtpamenua. Ilo cBoitcTBY ONMCAHHOTO
yeThpeXyrodbHUKa TR+ EF = ET+ FR,unu TR+ EF = 28, HoTR— EF =
= 14, Illyers TR = x, EF = y, rge x > 0. HMeeM cHucTeMy YpaBHeHHIl

x+y=28, [2x=42, [x=21,
x-y=14; |2y=14; |y="T.
HUrar, TR=21,EF=1T.
IIpoBeaeM BricoTH AE u FB tpanenum. Ilycts TA =z, roraa AB=EF =1,
BR=21-{z+7)=14 2.
W3 ATAE EA?2=132- 22, us AFBR FB2=152 - (14 ~ 2)°. Tak kak EA =
=FB, 10132 - 2% = 152 -~ (14 - 2)?, wnu (14 - 2)2 - 22 = 152 - 132, oTxyAa
HAxXoauM 2 = 5, Torna EA% = 132 — 52, EA = 12,

Suaunr, Spgpg = %(TR + EF)-EA= % .28-12 = 168.

Omeem: 168.

83. ABCD — pom6 (mo ycnosuio). Ilyets AB = x, Toraa P = 4AB =
= 4x = 80, otkyaa x = 20. Tak kax AC = 32, 10 AO = 16. N3 AAOE AQ? =
= AE? + OFE?, unu AE? + OE? = 256. Tax raxk AC 1 BD (no ceoiicTBy pomba),
10 AAOB — npaAMOyroapHb i, Tak Kak OF | AB, 10 AO?2 = AB - AE, unu
162 = 20 - AE, oTtkyna AE = 64/5.

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

—Ei, oTkyza OF = 12 =0 6.
5 5 5
Omasem: 9,6.

86. ¥Yros A DpaBMIBHOrO HIECTHYTONBHUKA paBeH: LA =180°-(6—-2):6 =
= 120°; AO — OuccekTpuca ZA, 1. e. ZOAM = 60°, rae 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. IIycte EA = 2x, AF = 5x, Toraa EF = Tx. Ilo npaBuiy TpeyroJbHNKa
KE+EF=KF, unu KE+T7x=n.
Amanornuno KA+AF=KF, unm m+5x=n; KE+EA=KA, nau
KE +2x=m, orkyaa KE=m—2x. Tak Kax KE+7x=n, To m~-2x+7x=n,

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

T— 2-
=—m-—n.
5 5

Omsem.: K_E.=1;——2—r_i.
5 5

23. ITockoasry M — cepeauna AC, To AM = MC; ananoruusno BN = ND,

+(CD+DN) = —(AD+DC)+CD+%DB

l\:lr—

D_c'+c_D'+%(D—C+c_B') - %A—méﬁémﬁ%p—céc—s -

AD+-CB+{(DC+CD) = —;—AD+;C.'_B. = %(AD-I—CB), 4T0 H TpebOBaNOoCH

NI—' DO | =

JOKAa3aTh.

30. ITo ycnosnto MNKE — upsMoyroabHas Tpaneuud, rae MK = 22 R

LMKN = 45°un LZMKE = 90°,

IIporenem suicoty KF k ocHopamuw ME. 3amernM, uto LMKN = /KME =
= 45°, KaK BHYTPeHHHE HaKpecTieKaniHe Yriabs OpHU napaaieabHBIX OpA-
MuX NK 1 ME u cexymeit MK. Ho toraa £E = 45°, T. e, AMKE — paBHO-
Geapennnlit, 1 MK = KE. Kpome Toro, NM = KF (kaK BHICOTH TpamennH) X

NM || KF, snaunr, |KE-KM+KN| = |KE+ MK +KN| = |KE+MN| =
= |KE+FK |=|FE|.
W3 AMKE, rae ZMKE = 90°, MK = KE = 22 , ME2 = (2J2)* + (2V2)* =

otrkyga ME = 4. Torna FE = 2, snaunr, |FE| =2
Omaem: 2.
35. Us Toukn C nposegem CF || AB u coeamanm touxky B u F. 3 Touknm

C uposenem CE || BF, rorga AF = FE = BC = 5 (no nocrpoesnio) u ED =
=AD - (AF + FE) =



196 @@ Teomerpus. 3asavu na roToBLIX YepTeXax ArS NOAroToBkv k THIA u EF3. 7-9 kaacchi

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

3HauNT, x + y = 8 u MN = AE =8,
Omeem: 8.

16. IIpoeeaem Bricoty FT tpanenuu CEFK, rge CE = FK, MN = 4,
Scerx = 8. Scerx = é(CK + EF) - FT = 8, amu MN - FT = 8, rae MN =

= %(CK + EF) = 4, suauur, 4FT =8, FT' = 2,
IIyers 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 1

Omaeaem: 0,5.
20. ITockoabKy O — HerTp BOKMCAHHON OXPYXHOCTH, TO MO u NQ — Guc-

cekTpucH yraoB KNM n LMN, rorpga

ZOMN + ZONM = %(.&KNM + LLMN) = % +180° = 90°, r. e.

ZMON = 90°, Torna MN = /86 +64 =100 = 10, Bamernm, aro BeicoTa OA
AOMN aBnAeTca OXHOBPEMEHHO H PAARYCOM BIHCAHHONK OKPYKHOCTH,
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Torna S)amon = %OA ‘MN = %OM - ON, orkyaa OA = 4,8 (OA — BricOoTA

AOMN, onymennasa ua MN), 3uauur, KL = 2 - OA = 9,6, Tax xak KL =
= 2r — aunamerp Bnucaunoit okpy:xuaocTH, [I0 CBOMCTRY OMHCAHHOIO YeThI-
pexyronsuuka KN + LM = KL+ MN = 10 + 9,6 = 19,6, Torga
EF = %(KN + LM) = 9,8.

Omeem: 9,8.

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

nenus ABCD, To %l=20, uinu x + y = 40. Ha AADC, rae ZADC = 90°,

nmeem: AC = (J4x® + 2.

IIposengem 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 «I'eomeTpua 7-9»

JI.C. Amanacan v ap.). Sapep = %\]43:2 +y% - 2/5. C apyro# croponkl, Sspcp

- -:li(x + y) * 2x, TOrxa MOAYYHM %\}4::2 +y° -x\f_=%(x + y) * 2x, uxm

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

Ho x + y = 40, Torga /5(4x” +y°) = 80, unn 4x2 + y% = 1280.

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

Yupomias mepsoe ypaBHeHHe CACTeMEl, noayumm x2 ~ 16x + 64 = 0, unu
(x - 8)2 =0, orkyaa x = 8. Snauur, BC = x = 8.
Omaem.: 8.

2, .2 2 S 3
HMeem cHCTEMY YypaBHEHWH {4.1: +y =1280, {4x +{40-x)" =1280,

26. ITpenBapuUTENbHO AOKAKEM, UTO $€CJAM B TPACIINU CYMMA YIJIOB IpH
OCHOBAHHKH paBHA 90°, T0 OTPE30K, COSANBAIOIIHE CcepeNHEI OCHOBAHHIA,
pABEeH UX MOJYPASHOCTHS.

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

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

# TPeGORAIOCH AOKAJATh,
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CiegoBaTeybHO, %(Zx -2y)=2, mnux—y=2,
Kpome Ttoro, MN = %(AD +BC)=4, mmux+y=4.

x+y=4,
Pemasa cucreMy ypaBHeHHUH X-y=2 comocoboM CHOKEHENA, HAXOAHM

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

IX kAaacc

K Tabauue 1

6. a) Tak kak BekTopul FN um FO comanpabieHH, TO kB 2 0, 3Ha4uUT,

FN| |FN
~FN| -FN
‘2FN 2
1
MOl ME 4
6) Anamornuso pMeeM: k>0, k= -2 =,
MEl ME 2

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

ON 1NI*‘
92 1
Toraa kR=—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

e}k <0, FA=AQ= —FQ= —FN; k=-1—=- =-=,
) 2 4 NF FN 4
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1 3 AN
)k20,FA= —FN,AN=83FA= —FN, k="—7=
4 4 ‘FAI FN

=3.

o | | GO

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

4

n) Tar kak croponsl NE u EF napannexorpaMMma He napaijlelbHEI, TO

BeKTOphl NE u EF He KOJUIMHEaPHSHI, T. €. YHCJO & He CYILeCTBYeT,
K) AHAJIOTHYHO H) YHCIO k He CYIeCTBYeT,

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

k He cymecTByerT.

K TaGanue 2
14. Ilycte ) — cepepusa orpeaka AB, Toraa

Xp= -é—(xA+xB)- -;-(1 +N=4;uyp= %(2-&- 10) = 6.
3uaunr, D{4; 6). Ho rouka C — cepegmnaa oTpeska AD, Toraa
Xo= -;—(1 +4)y=2,5; yo = %(2 + 6) = 4, 1. e. C(2,5; 4).
Omasem: (2,5; 4).

16. Io yenosmio EK = KF. Ho EK = \J(x-2)? +(0-2)% = J(x -2)* +4;

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

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

18. KoopAuHAaTH BepIIHE napaianeiorpamma OACB: 0(0; 0), A(6; 0),
C(x; ), B(3; 2).
Tak Kax TPOTHBOMOJOXKHEIE CTOPOHB! NAPAJJIENOrPAMMA PABHEI ¥ Bapan-

JeJIbHEBI, TO OB = AC.
OB{3-0;2-0}~ AC{x—6;y—0); OB{3; 2} = AC {x — 6; y}.
Tak kak OB=AC, T08=x-6; 2=y, T.e.x = 9; y = 2.
3BsaumT, ROOpAAEATE TOYKH C(9; 2).
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Torza AC = \(9—6)% +(2-0)° = 13; OC = 92 + 2% = /85.

Omeem: AC = Jﬁ; OC = J%; C(9; 2).

20. KoopauaaTw 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. e. x = 7; y = 4. 3HAUAT, TOYKA B uMeer

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

= 72 +4% = /65.

Omeem: BC = JE, OB = J(E

K tabanue 3

5. Beezem npAMOYroJILHY0 CHCTEMY KOODAMHAT TaK, UT0OBE AC coBmano
c ocsl0 Ox, BD — ¢ ocero Oy, a Toura D — c rauanoM koopausat. Haiigem
KOOPAWHATH Toukn E — cepenunsl oTpeska BC:

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

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

Tenephk HaxoAuM AE: AE = \/(8 +12)2 +(6-0)° =

= V400 +36 = V436 = 2109.

9. BeegeM npAMOYIOJBHYIO CUCTEMY KOOPAHHAT TAK, YTOOBI OCHOBAHHE
KP cosnajno ¢ ocslo Ox, a ock Oy npoluia yepes BepuinRy D nepneHAURyAAp-
o KP. Myers O — Hauano xoopansar. B AKOD, rre ZK = 45°, KD = 442,
£ZKOD = 90°, naxogum: KD? = KO? + OD2, Tak kak LKDO = 90° — 45° = 45°,
1o DO = KO, 1. e. 2- KO? = KD?, orkyna KO = DO = KD _

J2

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

o yenopuw E — cepegnna DP, Torpga xg = %(xn + xp) = %(0 + 85)=2,5;

g = %(4 +0) =2, 1. e. E2,5; 2).

CneaoraTtennHo, KE = \/(2,5+-@l)2 +(2-0)? = 42,25+4=./46,25 =

= J186/4=4185/2.
Omaeaem. 185 /2.
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K Tabanue 4

13. YpaBHeHHe OXPYKHOCTH ¢ HeHTpoM B Touke 0,(0; y) 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 =r2, mm 9 + yZ = r2 u (0 - 0)2 +
+ (9 = yo)2 = r?, uau (9 — yo)° = r%. CpaBHHUBAA JICBEIE YACTH NOJYIEHHHIX pa-
BEHCTB, ToayunM 9 + y2 = (9 — yo)2, mmm 9 + y; — 81 — 18y, + y2, 18y, =72,

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

14, LleuTp OKPYXKHOCTH PACHoJoXeH Ha ocH Ox, 35aunt O4(xy; 0), Torna
(x ~ x0)? + y% = r2, MN — nuamMeTp OKpYHOCTH, Torfa O, — cepeguna MN,

T. €, Xg = %(xM +xy)= %(—2 +4)=1.

Hmeem: (x - 12 +y2 =r2,

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

3uaunT, ypaBHEHHE OKPY/KHOCTH 3aMuilercd B Buge (x — 1)2 + y2 = 18.

Omsem: (x — 1)2 + y2 = 18.

K Tabauue 5

3. llpamas 2x + y + 4 = 0 nepeceKaeT OCH KOOPANHAT B Toukax M u N.
Tak xak Touka M npuHagaexurt ocu Ox, oy =0, roraa2x + 0 + 4 = 0;
x=-2, 1. e M(-2;0). Aganornyno, x =0, rorma 2 -0+y+4=0,y=-4,
T. e. N(0; —4).

B AMON ZMON = 90°, MO = 2 u NO =4, Torua Syyon = %MO -ON =4,
Omeem: 4.

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

X = %(xA + xg) = %(8 +(-8)=0,yy= %(12 +0)=86.

3uauur, M(0; 6).

VYpasHenue meanans! (mpamoit) CM umeer sng ax + by + ¢ = 0. Tax Kak
roukn C u M npunaznekar npamoit CM, TO UX KOOPAHHATHL YAOBJIETBOPHA-
10T ypaBHeHnio pamMoit: @ * (~2)+ b (-8)+ ¢ =0, mm -2a-8b+c¢=01u

a-0+b-6+c=0,nnu6b+c=0,o'rlcynab-—-;—c,'roma

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

IloacTaBnad sSRAYEHMS a ¥ b B ypaBHeHUe OPAMOi, DOJMYIHM:

7 1 7. 1
—¢ x+|—=¢|y +¢=0, 0, —x-=y+1=0,1e
5% ( GC) y +e rae ¢ wa X - oy T. e
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Tx -y + 6 = 0 — ypaBHeRMe Meguannt CM.
Omgem: Tx—y+6=0,

10. BeeaeM npaAMOyroJbHYIO CHCTEMY KOOPAKHAT Tak, 9Tobh ock Ox
npomaa yepes AC, a juaroHans BD okasanack Ha ocn Oy, rae O — HAYAJO
KOOPAKHAT (TOYKA NMepecedenna anaroaaneit AC n BD).

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

Ypannenue npamoil AB umeer Bug ax + by + ¢ = 0, Taxk Kak Touku A u B
npuHagiIekaT npaMoii AB, To

a-(-10}+b-0+¢=0, [-10a+c=0, a=0,1c,
a-0+b-4d+¢c=0; 4b+c=0; b=-0,25¢c.
IloacTaBnas sHauennsa a U b B ypaBHeHUe IPAMOi, HMeeM:
0,1¢-x+(-0,25¢) y+e¢=0;¢c# 0, mau 0,1x - 0,25y + 1 = 0, unu, ymuo-
KB 00e JacTH NONYyuYeHHOro ypasHeHusd Ha 20, monyunm 2x — 5y + 20 =0,
p=_1
a-0+b-4+¢=0, {4b+c=0, =71

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

=-—c.

10

3xaunT, ypasHeEne BC npamer Brj —-l—lacx—--icy +e¢=0,c#0, unn

2x+5y—-20=0.

Arpanornyno ana npameix DC 1 AD noayuuM cOOTBETCTBEHHO (PEIIHTH
caMocToATenbkHO): 2x — 5y -~ 20=0mn 2x + 5y + 20=0.

3amevanue. OTHOCHTENALHO oceit Ox u Oy poMb MOKeT UMeT: ¥ ApPYyroe
pacooioiKeHue, 4TO PaBHOCUJIbLHO 3aMeHe ocH Ox Ha Oy u, Haobopor. Toraa
OpUAETCA 3AMEHMTE 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, IIpegBapHTENLHO AOKAMXKEM, YTO Sspcp = —;—AC -BD-sgina, rae o =

= LZAOB. Ilockoabky ABCD — napananenorpamMm, To AQ = OC u BO = OD

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

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

=BOsina- (A0 +0C)=BO-AC sina= %AC’BDSina,tI.T.JI.
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CaepoBaTenbHO, S, pcp = % +16 - 20 - 8in 60° = 160 - %=80\/§
Omasem: 80+/3.

14. Tak rak MNKL — wapannenorpaMM (1o ycaoeuio) B LM = 2K = 60°
(no cBoiicTBY), To AKEF — paBHOcTOpOoHKR{l. Kpome Toro, NK =KL =24n

KE = %NK =12.

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

Omaem: 36J§ .

17. Tak kak ABCD — napaaneaorpaMM, To AuaroHaas BD penar ero Ha
IBa PABHEIX TpeyroasHukxa (AABD = ABDC — no III npussaky). A paBHEIE
MHEOFOYTOJBEEHK Y HMEIOT PaBabe ILTOIaAy (110 ¢BofICTBY MHOMOYIOJBHUKA).

SnaquT,SABCD=2SMBp=2-%AD-BD-sinAADB=A.D-5-§=4AD.

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 = ‘/I—Ea’i:—-
25 25

rae cos ZADB > 0 (LADB — ocTpHIi).
Crnenopatennno, 41 =AD%2+ 25-10-AD g, amAD2-6-AD-16=0,

oTKyza HaxoauM AD = 8 wan AD = -2 (He uMeer cmbicaa). Urak, AD = 8,
TOTHA SA.BCD =8-4 =32,
Omaem: 32.

K Tabanue 7

12. B AMKT KM = KT = y (no yenosuio), ZKMT = LKTM = 30° (kak
YRl IPY OCHOBAHNH paBHOOGeADEHEONO Tpeyroapanka), Torga LK = 180° —
—- (30° + 30°) = 120°.

MT _ KM V2. oy
sinZMKT sinZMTK’ sin120° sin30°°

ITo TeopeMe CHHYCOB HMeeM:

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

J_ 2s5in30° \/_2- [ﬁ
Taini20° 3 3

Tak xax ME — 6nccexrpuca, 70 ZKME = /JEMT = 15°.
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BAKME —~ = ¥ ___ 17e ZKEM = 180° — (120° + 15°) = 45°,
sin120° sinZKEM

_ y-sin120° _ 6342 6
sin45° 32 32

V6

HTaR,ME=x=1,KM=KT=y=?.

3amevarue, Ecnu npoectr BricoTy KN Ha cropory MT, To KM = y Mox-

TOTZA X =1,

.. 2
HO HAITH M3 COOTHOIIEHNA Y = Y : cos 30°, rne KN — menuana AMKT.

V6

Omeem: x=1;y = 3

16. IIpoBeaeMm BricoTy BE K ocnopammio AD. 3amerum, uro LBAD = 60°
(cooTBeTCTBEHHLIE YIAIEI IPH MaPaJNeAbERIX IpAMEIX AB u CD paBHbI).

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

BAABE ZABE=90°-60°=30°= AE = %AB = 4_3Hauur, ED=AD -
—~ AE = 8. Us ABED, rpe BD = y, nmeem:

y? = BE? + ED?, y = \(4+/3)% +8% = J112 = 4/7.

Io ceoiieTBy napananenorpamma AC2 + BD? = 2(AD? + DC?), unu x2 + y2 =

=2-(122+ 8%), x2 =416 — 112, x = 304 =4v19.
3ameyarue, 3anauy MOKHO PEITNTH APYTHMA cnocobamMy.

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

4. RO = x — paanyc oNUCAHHON OKPYKHOCTH. Spppr = %, roea, b, c —

10-5-7 =ﬁ; ¢ Apyro# cTopoHEl, no ¢Gop-
4.x 4x

CTOPOHEI TPEYTONBHHKA., Spppr =

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

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

Omeem: ﬂ
" 4J66°
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12, Vrasarnue, IIpUMeHHTS TeOpeMY KOCHHYCOB.
2 +y* - xy=1764,
Ilasee pelmuTh CUCTEMY YpaBHEeHUH s x 3
y 8
Omeem: x = 18, y = 48.
14. Yrasanue. JBaXAB NPpUMEHHATH TEOPEeMY KOCHHYCOB ans AABC n

AABD nna yrna A.
Omeem: x = 13.

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

CpapHHEBAA MOJYUeHHHEe paBeHcTBa, HMeeM 802 — y2 = 502 — (50 ~ p)?,

50-y

oTKyAa HaxoauM y = 36. [lockoabpky =:2— uy=36,T0 -!'—3- = %, OTKYAS

x= 84 _ 16,8.
5
Omeem: x = 16,8; y = 36.
19. IIyers MK = a, NP = b. Us AMPR MP = J40° -24% =32.

IIyers LPMR = o. Bameram, utro AMKN ~ ANPR(ZK = ZP=90"n

LZKNM = /PNR KaK BepTHKAJILHBIC), TOT/IA COS O = %:i Nz AMNR oo

5

TeopeMe KOCHHYcoB 2 =x2 + 402 -2-x- 40" %, ann y2 = x2 - 64x + 1600.

Ilyers £KMN = ZNRP = [, Toraa cos f = a.
x

=R

24x
» OTKYAa @ = ——,
y

2
M3 AMKN a2 = x2 - 49, 3uauur, [2;“} =x% - 49, nnu 5762

y y

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

¥npouasa nojayieHHOe YPaBHEHHE, TOMYH M

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

Mo;xXHO IPOBEPHTD, YTO X = 25 — KOpeHb YpaBHeHUH, Toraa x3(x — 25) —
— 39x%(x — 25) + 3136(x — 25) = 0, nmm (x — 25)(x3 — 39x2 + 3136) = 0, o1-
Kyna x; = 25, Torga y? = 252 — 64 - 25 + 1600, y% = 252, y = 25.

Hraxr, x = 25, y = 25 oaHo U3 pemreHnit sagaun. OcTaeTcs PEUINTE: YPaB-
HenMe x% — 89x2 + 3136 = 0. MoxxHO y6eAMTHCS, YTO OHO HE HMEET LEeJHIX

=x% 49,

2
KopHeii. 3anuneM ero B suge x3(39 — x) = 8136, mm 39 — x = (@) .
x
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I'padHyeckoe pelleHHe MOKASLIBAET, UTO HOJYUYEHHOE YDABHEHHUE MMEET
€le TPHU KOPHA, U3 KOTOPBIX OAUH OTPHIATENBHBIN, YTO HE YAOBJETBODAET
YCJIOBHIO 3aJ1a4K, Tak Kak x > 0,

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

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

Ananoraaso y:f = 36,72 - 64 - 36,7 + 1600, y; ~ 24,5. Kak puguM, 3afavua
OKAa3aJIaCh AOBOJILHO CJIO0KHOM.

Omeem: x; = 25, y; = 25; x5~ 10,5, y» = 32,2; x3 = 36,7, y3 = 24,5.

22. 3 AABC (£C = 90°) x2— y? = 324, Ilycte CK = a, KB = b, Torzna
a + b= 18. Tax kak MK (a suagur, n AK) — Guccexkrpuca LCMB, 10

E—l(-)-=§, OTKYJa a = -?—b. Tak xak a + b =18, 10 gb+ b=18, %—2~b= 18,

b 14 7
OTKYZAA b=£ TOrIa a = 52115
Y. 5’ 72 g
IIyery LCAK = £LKAB = o.. U3 AABC cosZa:%, aus AACK tga=§-=%.
15Y
1-tgla 1- 2y
UssectHo, uTO cOS 200 = —gﬁ, CEeAOBATENBHO, ~——— = -¥
1+tga 15) x
1+ —
2y
2 2 2 9
HIH w:g, IR :4__!{_2._.._2_2_5 =_¥?_
4°+225 «x 42 +225) «
3
4y - 225 Y
2 — y2 = 324, x2 = y? + 324, = .
Ho xc—y xé=y TOTAS NOAYUYHM [4y2+225J y2+324
Iyern y2=¢, rae t > 0, Toraa ypapHeHHe IPHMET BHJ [4t—225]2= ¢
yorey =f,raet =5, Toraaypa P 41+225,) 1+324°

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

1350  _ 1350
4 ' % 44

=¥, TO y2=13450, y=15f, Torga x? = y? + 324 = 2—142,

+ 455 625 = 0, oTKyAa HaxXOLUM i, =

1) Ecnn ¢

x_zlJE
2

. O6a sHaueHNA HOAXOAAT, TAK KaK ¥ < x (0o cMBICY 3afaun).



Paszaea M1, Peuerns vexkoropuix 3asay » 207

1350 2 1350 15 ’ 6 15/66
t-_-_, = — = — f— = —
2) Ecan 1 TO Y il Y 2 V11 TOTHA

. 675 15 606 51 [6 51J66
=219 324~ , =22 =2 =220
T ga TR ETONTL T 22

TAKMKe BRINOMHAETCAHA.

21J6 15J6 5166 =15J£%

s 1 = > = em— =
Omeaem: 1) x 2 Y 2 2)x 22 Y 22

24, Tlo csoficTBy 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, Torga x2 + 2y2 = (x + 2)2, or-
Kyaa y2 = 2x + 2. KpoMe roro, x — y = 11. CaegopaTenbHo, MOJYYHM CHCTE-

2 _ _ 2
My ypaszermi: {7 =2x+2, [(x-11)"=2x+2,
x-y=11 |y=x-11,

H3 nepBoro ypaBHeHHS CHCTeMEI BMeeM x2 — 22x + 121 - 2x - 2 =0, uwnu
x2-24x+119=0,0tkyna x, =17, x, =7, Torma y; = 6, y2 = 7—-11=-4
(ue umeer cMmuicna). ITockonsry x ~y =11, r.e. x>y, ToXx = 17,y = 6.

Omeem: x =17, y = 6.

s TH€ YCJIOBUE If < X

K 1abanue 9
CA-CB
ealfes

8. cos £C = . Hafigem xoopAHEaTH 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.
8J2.1042 2-10

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

B(2; 8), C(6; 4), Torna AB{2-2;8—4}={0;4}, AC ={6-2;4— 4} ={4;0}.
AB|=VO? +42 = 4; |A_c'|=J43+o‘-’ =4, ABAC=0-4+4-0=0,cos o=

=Z%-0,T.e.£CAB=90°.

Omaeaem: 90°,
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20. Haiizem KoopauHaTh BekTopor MN n LT: MN{6 - 1; 2 - 5} =
{5; -3}, LT {3 - 4,5; 83 - 5,5} = {-1,5; —2,5}. Toraa MN-LT =5-(-1,5) +
+(-8)-(-2,5)=-7,5+ 7,56 = 0. Cnegoparennuo, MN LLT, 1.e. ZLON = 90°,

Omeem: 90°.

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

Tar xax WAmB = 120°, To ZAOB =120°, rge AO=0B =R = 4\/5.

H3 nenrpa O OKPY:KHOCTH OHycTHUM IepneHaukynap OC ra xopay AB.
OC — menuaHa pasHobeapenroro AAOB, rae LOAB = ZOBA = 30°,

I

3 AAOC AC = AO - cos 30° = 44/3. Y = 6. 3nauut, AB=2-AC=12,

Omeaem: 12.

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

51 10
IIposeaem seicoTy OK, Torna us AQTK, rae TK = 5, OT = =—,
POBeA v e #e cos30° 3
R x-10 _ 20n 20::\/_
CIeN0BATENbHO, [ = o= 12
180~ 180.¥3 3y3 9
20mv3
Omsem.: .
9
15. I enocod.

UAM = UBN — KaK AYT'H OKPYKHOCTH, 3aKJIUEHHBIe MEXAY mapak-
JeJbHLIME XopaamMu AB u MN (AB | MN — mo ycaoBuIo).

Ho toraga AM = BN, 1. e. ABNM — paproOeipeHHas Tpaneimnyu.

IIposeaem auaronass 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
HaBecTHO, 4TO S, = aR’ rae a, b, ¢ — cropossl, R — paauyc onHcaHHOMH

-16:14 = 102 'i;’l4ﬁ, oTkyza R = 10.

okpyxEOCTH. Ho Sy4yn =

Toraa C = 2nR = 20~n.

00 | =
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IT enocot.

Coeavaum Touku B u N ¢ meHTpOM oOKpy:xHOCTH, Torga OB = ON = R.
IIporegem guamerp EF, nepnenanxkynapHuiit xanammM xopaam. Ilyers Lu T
COOTBETCTBEHHO TOYKH IepeceueHud Xopi AB u MN c gauamerpoM EF, Torga

LT=AK =14, LB = %AB=61»1TN=%MN=8.Hyc'rLOT=x,Toma

6% +(14-x)* = R?,
8% +x®=R%

CpaBHHBaA JeBRLle YACTH cUCTeMBl, NoayYuM: 36 + 196 — 28x + x? =
=64 + x2, 28x = 168, oTkyAa x = 6. 3nauur, R2=64+36 =100, R=10u
C = 2R = 20n.

III enocod.

IIycte EL = x, TF = y, Toraa noayunM CHCTEMY:

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

Briuurtaa ua 1 ypasaenus II, noayunm 14(y - x) =28, y~x=2,y=x+ 2.
IlofcTaBaM 3HaYeHHe ¥ B OZHO U3 ypaBHeHMH cHcTeMH (x + 2)(14 + x) = 64,
win x2 4+ 16x — 36 = 0, orxyzsa x| = 2, x5 = — 18 (He nmeeM cMmbicna). Ecan
x=2,toy=4, rorfa EF=2R=x+ y+ LT = 20, orkyaa R = 10, 3naynar,
C = 2R = 20n.

Omeem.: 20x,

22. I cnocob.
ITo ycomoBuio AM = BM = 14, 1. e. AAMB — pasnobGeapennsrii. IIposegem
Boicory ME, rorna ME — meamana AMAB; AE = BE = 4.

Saranmp = %AB'ME= % -8+ ME = 4ME. Uz AAME ME? = AM2 - AF?,

ME = 142 - 4% =6/5. Sy = 24V5.

C apyro# cTOpoHB, Spamp = i—(;", rae a, b, ¢ — cropoam AAMB, R — pa-

OL =14 — x. 13 AOLB u AOTN nmeem: {

AHRYC OMMCAHHON OKDPYXHOCTH,

14-14-8 49
3Hagur, ——=24\/§, oTKyAa R=——, Torga
iR y 345

C = onR =y 29 9805
3/5 15

II enocob.
CoeAUHHM TOUKY A ¢ HeHTPOM O OKpPYIKHOCTH, ME = 65 {cm. I cnocofB),
AO = MO = R. I3 AAOE AO? - OE? = AE?, unu R® - (6+/5 — R)® =16, oTkyza

49
HaxoAnM R=——=, u . A. (cM. I ciocoB).
3v5 ( )
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K tabAanue 11

8. Ilpoeegem BricoTy NK. ITyere EK = x. Tak kak £LE = 45°, 10 ZENK =
=45° 1. e. NK = EK = x. Ilyers MN =y, Toraa EF = 2x + y = 24, Ilo ycno-
BuI0 EN = FM, Torga o ¢cBOUCTBY ONHCAEHOIO YeTHIPEXYrOAbHUKA, HMEEM:
2EN =EF + NM = 2x + 2y, unu EN = x + y. Us AENK EN2 = EK2 + NK2,

win (x + y)?2 = 2x2, x + y = xv2, Tax kak 2x + y = 24, To y = 24 — 2x, 3Ha-

quT, x + 24 — 2x = 22, x(\/ﬁ+l)-—- 24, oTkyna x = =24(J/2 - 1).

24
V2 +1
Ho x = 2r, Toraa r = 12(\/5 -1).

CreposatennHo, Sy, = nr? = 144n (3-2V2).
Omeem: 144n(3 - 22).

10. Ilposenem aunaMeTp oxkpy:xHocTH AB L MN u AB 1L TK, npoxoada-
muii yepes neHTp O okpyxHocTH. Ilo yemosuw TM = KN, Syynvx = 125 n
EF =8 — paccTosEne MEXIY TOUKAMM KacaHnA ee DOKOBBIX CTOPOH.

IIyeres EM = MA=m, TE = TB = b, EQ = r — paguyc BUUCAHHOK OKPYK-

HOoCTH; AB =2r, EC = %EF =4, rge C — Touka nepeceuennd EF u AB,

Nz AEOC OC = Vr? -18, rorna AC = A0 ~OC = r-+r-16, BC = BO +
+ OC = r++r?-16; caenosarensro, ME : ET = AC : BC,uaun m 1 n =

= (r-vr*-16):(r+yr®-16). a AMOT, rue £MOT = 90° (MO u TO —

6uccekTpuck yraoB TMN n MTK, rage £TMN + ZMTK = 180°), numeem:
OE2 = ME - ET, unu mn = ré,

ITo ycnoBMIO Srynvx = 125, nnu %(MN + TK)+AB = 125.

Ho 2MT = MN + TK (no cBOHCTBY ONHMCAHHOrO YeTHPEXYroNbLHHKA),
rorga 2(m + n) = MN + TK, unau (m + n) - 2r = 125. MmeeM cucTeMy ypas-

m:n=(r—vJr:-18):(r +Vrf-18),

HeHH: < mh = rz,

2(m+n)r=125.
IycTs ana kpaTeocTH r—+ri-16=q, r++rf-16 =4, Toraa m=%-n u

o
Il ypaBHeHHe CHCTeMbl TIPHMET BUA s n? =r?, cregoearensuo, III yparue-

HHUe npeobpasyeTca K sy 2- [% ‘n+ n] -r=125, uan an[%-k 1] =125,
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Ho J% n=r, n=ﬁ, SHAYHT, 2r2-[%+1)=125\!%.

IlpeopasyeM BEIpaKeHUSA %+1 H \/—g.

_r=Nr? -16 2r - J_ Jri-r?+16

o

$l1=—" -
rert-16 r+Jr -16 r+\/r -16
_ 4
r+yri-16

2r 4
CreforaTenLHo, 2r¢ - =125- w3 =125, r=5.
r+3r2—16 r+3r2-16’ '

Torza S, = nr? = 257,
Omeem: 25w,

19. Coeannum ToUKY M ¢ HeHTPOM OKPYKHOCTH, Torfa MO = NO =
= KO = R — paguyc onrcaunoi#l okpy:kHOCcTH. [IyeTs OT = x. Ilo yeaoBuio
AMKN — pasno0eApeHHEIA, rae BicoTa KT — Mezuaea uM OMCCEeKTpHCA.

Torpa MT = 7, KT = 24 (mo ycaoBHK).

N3 AMKT MK = /242 + 7% =/625 = 25, 3ameTum, uro KT =R + x = 24,
a u3 AMOT RZ — x2 = 49, IMeeM cHCTEMY YpaBHeHMit:

R+x=24, [R+x=24, R+x=24, R+x= i‘;
R?-x?=49; |(R-xXR+x)=49; |24(R-x)=49; |R- -x=_
Cma.uunaa IOYNEeHHO YPABHeHUA HOJIYtIeHHOﬁ CHCTEMEI, HMECM:
49 625 625
2R=24+ —; 2R= , R=222
24’ 24 48 °

CnenosarensHo, Sy, = nR% = n( 625] .

48

625Y

Omeaem.: n[———] .
48

K TabAvue 12

1. AAOB — paBHOCTOPOHRUI (10 yca0BHIO), rae OA = 12, Torza

a2

SA= 4

(nnomaak NPaBRABLHOTO TPEYTONRBHHKA CO CTOPOHOH a).

2

nR
Scexr. = 3?0.0" rae R=0A = 12, a = 60°.
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2
r12? o 12°-3

C. y Sg =8, -8 =
JEAOBATENBHO, 3¢, CeKT. AAGE 360 4

_n12® 12848
6 4
Omeem: 12(2n - 3+/3).

— 247 — 3643 =12(2n-33).

6. Sp. = Sup. = Suw, = 1+ OA2 — S;p, R= OA = 10, a=RV2, rge a — cro-
poHa KBajpaTa, R — pagmyc omHCaHHOH OKpPYXKHOCTH, Toraa S, = a? =
= (R\2)* = 200, anauur, S,, =« - 100 — 200 = 100(n - 2).

Omaem: 100(x — 2).

10. ITyceTs @ = 15 — cTopoHa OpABHIBHOTO TPEYTOJbHHKA, TOTAA

na® a®J3 n-15% 1533 15
Sp. = —- 3 , HIH Sy = s 32 = 6

2
3 (2n-33) =

= 37,5 (2n-3V3) = T5(n-1,5V3).
Omeem: 75 (n~1,5v3).

12. 8y. = Sywxr ~ 'i_SRp.‘

Sunxr = 0% =122 = 144; S, = nR? = n- 12% = 144n, Torza
Sip. = — - 144x = 367. 3naunt, S, = 144 — 86n = 36(4 — 7).
Omeem: 36(4 — &).

|-
|
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Tabamua 1

1. Zac =T7°30'; Leb = 102°30. 2. Zmk = 160°; Lkn = 20°. 3. LADC = 80°;
ZCDB = 100°. 4, /ZMPK = 130°; ZKPN = 50°. 5. ZPLR = 100°; ZRLS = 80°,
6.160°. 7. 150°. 8, 90°. 9. 160°. 10. 105°. 11. 135°. 12, LAMN = Z/BMN = 90°,

Tabanua 2

1. Zayb, = 120°; Zab, = 60°. 2. 145°%; 145°. 3. 120°..4. Z3 = 150°; £4 = 30°.
8. £1 = £3 = 60°; £2 = 24 = 120°, 6. 60°. 7. £1 = 120°%; £2 = L3 = 60°.
8. 135°. 9. £2 = 50° £3 = 40°; £4 = 140°, 10. £2 = £3 = 55°; £4 = 35°,
11. £1 = 110° £2 = £3 = 35°. 12. 180°. 13. 110°.

Tabanua 4

1LAC=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=1T4°, 2, £1 = 108° £2 = 72° 8. £1 = 130°; £2 = 50°,
4. Z1=100° £2 =80°, 5. L1 = 67° 30'; L2 =112° 30", 6. LN = 60°; £M = 30°,
7. LA = 60", LZABC = 30°, 8. 43°. 9. 68°, 10, 65°, 11. 30°; 30°, 12, 74°, 13. 55°.

Tabauia 8
1. ZR = 45°; £P = 105°% £Q = 30°. 2. LM = 80°; 4N = 60°; £K = 40°,
3. LP = LR=67°30'; LS = 45°. 4. £Q = LM = 40°; ZL = 100°. 5. £LA = 40°;
£LC =100° 8. ZM = 60°; £Q = 80°; ZQPM = 40°. 7. LS = T0° LSTR = 40°,
8. ZBAC = £B = T72° /C = 36°. 9. LM = 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. ZB = 70°; ZC = 40°. 5. 60°; 60°;
60°. 6. LE = 90°;, £LP = 30°. 7. 40°; 40°. 8. ZA = 50°; LC = T70°. 9. LM =
= LK = 50° 4N = 80°. 10. /D = 60°; LE =40°. 11. ZA = 30°; £B = 60°; 2C=90°,
12, ZA = £B = 45° 4D = 90°. 13. 60°; 60°. 14. LS = ZP = 65° LSKP = 50°.
15. LP= /R =45% /PQR=90°. 18. £/D = /LF = 45°% /DEF = 90°, 17, ZBAC = 60°;
LABC = 30°%; £C = 90°, 18, ZL = 65°; LZMKN = AKNL = 45°, ZNKL = 70°.
19. LCOB = ZAOD = 90°; /B = 65°; £D = 25°. 20. £LQOC = ZMOR = 55°%
LM =45°% /R=80°.21. ZKMN = 70°; ZKML = ZLLMN = 35° /MLK =105°% /MLN=
T75°. 22, /PMA=F; LAPM=60F; £LA=T.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° LRKT = 90°.
28./ABD=70°%/D=30°; LABC=40°; ZCBD=30°; £/BCD=120°.29. /P=30°;
ZKMP = 50° ZNMP = 30° ZMNP =120° 30. ZMSN = 120°, ZMSK = 35°%
£LPSN = 25° /MKS = 110°; LSPN = 130°; £SKP = 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° LTPS=ZTSP=65°14.115° 15. ZKNM = 90°; LZNKM = 36°;
ZKNM = 54°. 16. CB = 27; CD = 9. 17. 8@ = 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. LM = LP = T0° LZMNP = /MKP =110°. 2. ZA = AC =70°% LB =
= ZADC=110°. 3. LL = LS = /K = /ZR=90°. 4, ZM = AE = ZMFE =
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=/MDE = 90°. 5. LP = LM = 60°; LPNM = LPLM = 120°. 6. LE = ZM = 120°;
LEFM = /EKM =60°. 7. /D = /B = /DAB = /BCD = 90", 8. LP = AN = 65%
£PMN = ZPKN = 1156°. 9. ZKFE = /KNFE = /FKN = /FEN = 90°.
10. £8 = /L = T0° LSPL = Z/SML =110° 11. ZLKN = ZLMN = /KLM =
=/ZKNM =90°,12. /B = /D= /(DAB= £DCB =90°. 13. ZADC = ZDCB =
=/CBA=/DAB=90°. 14. /M = 60°; ZLMKL = £MSL=120° 15. ZMRK =
=/ZRKL=/ZMLK = 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. LM = AR = 70% £LP = /N = 110°. 2. ZA = £C = 60° £B = £D = 120°.
3. LR =LL =60° 48 = LM =120°. 4. LZM = /R = AK = /N = 90°.
5. £TPK = /PKS = /KST = Z/STK = 90°. 8. ZDAB = /DCB = 60°; ZADC =
= ZABC = 120°. 7. ZRMK = /ZMKL = £ZKLR = ZMRL = 90°. 8, /FSM =
= £FTM = 80° LSFT = ZSMT = 100°. 9. ZDAB = /DCB = 86°; ZADC =
= ZABC = 144°.

TabGanua 5

1. KBagpar co croporoit 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 cropoHoit 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.

Tabauua &

1. ZB = 110°%; ZC = 130°, 2. ZE = N = 80° ZM = 100°. 3. ZP = 105°;
LS =80° 4. LE = /F = 90° £M = 115°, 5. LK = ZKLM = 120°; LM =
=LKNM =60° 6. LRFK = LK = 55° LR=ZRMK = 125°. 7. £BAD = 60°;
£LB=/BCD=120°.8. ZSMK=190° £ZK =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°; LKFT =135°. 13. ZABC =
= 106°; £LC = 125°; £D = 55°, 14. LM = T0° LT = 50°; ZMLS = 110°;
ZLST = 130°. 15. 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. 84,53 . 14. 480,5. 15. 48. 186. 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. 245 . 14. 168. 15. 196. 16. 64. 17. 8+/3 . 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. 12/3..
10. 60/13. 11, 120/13. 12. 13. 13. 16. 14. 146 /5. 15. 413 . 16. 128/17.
17.5+3.18.8v2. 19. 4/82. 20. 10. 21. 53 . 22. 8. 23. 8. 24. 12/3 . 25. 7,2.
26. 10. 27. 16/2(v3-1). 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; 2 = 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. 843, 12. x = 72; y = 98.

13.13,125, 14. x =5, y = 7. 15. x = 14; y = 21. 16, 48. 17. x = 40; y = 90. 18. x = 39;
y=52.19. 6. 20. 60. 21. 168. 22. 72. 23. 18, 24. 48. 25. 64. 26. 92. 27. 60.
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28.7,5. 29. 10,8. 30, x = 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 TTRRYT

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=13.9.2,65.10. 25,6. 11. x = 4; y = 8. 12, 4.

13. x = 24; y = 40. 14, x = 20; y = 16. 15.x=11$;y-4$—. 16.2%. 17. 37%.

18. x=8;y=12. 19.8%.20.x=9,6;y=22,4. 21.16.22. x=12; y=4.23. x=4;

y=6.24.12.25.x=63;y=123.26.x=3,5;y=3,75.27. x =36; y = 12,

28. x=2,4;y="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. 943 /2. 11. 33 (v3 + 1). 12. EF = MN = 24. 13. 12.

14. 0,5. 15. 4(1 + 2\/5 ).16. MR = 4,8; MS =9,6; RS=6,4. 17, FE = 12,5;
EC=10; FC=1,5.
Tabamua 17

1, KN = 24; MT = 50/13; TN = 288/13. 2. NL = 9; LM = 16; NK = 15;
KM =20,.3. ME = 4,5; MK = 7,5; KN = 10. 4. MT = 25/13; TN = 144/13,

5. KN =521 ; ME = 4: EN = 21. 6. KN = 80; KM = 40; NF = 18; FM = 32.
7. KM = 5J61; KN = 661 ; 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

1.943.2.1612.8.443.4.15.5.5.6.15/2.7.9/3.8.63.9.12J2.
10.12. 11.6+/3 . 12, 44 +/3 ). 13. 10(+/3 + 1). 14. 10/6 /3. 15.6 /6 . 16.5/2 .

Tabauua 19
1.36.2.6443.8.2143. 4. %(5\/5 +86).5.73,5.6. KL=17,5; cos ZK = 0,6.

7. 813 /4; cos ZACB=0,5.8.8in /F=3/J13;c0s LF=2/J13;tg LF=3/2;
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ctg LF = 2/3.9. 2/3. 10. %(\/5 - 1). 11. 1926 . 12. sin ZK = 3/10;

cos ZK =1/10 ; tg ZK = 8; ctg ZK = 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 o = 2/@. 18. sin £4 = J§/6; 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 =
J2 J2

= T(Jg-l); oS LA = T(\/I'_l+1) 22. 0,8.

Tabawua 20

1. 63 . 2. 60°. 3. 30°. 4, 120°. 5. 9. 6. 3+/3; 3/3. 7. 16 uxn 9. 8. 60°.
9. 15. 10. AM = 10; BM = 10+/5. 11. AB = 12; CD = 16. 12. 2. 13. 20; 20.
14.1,276 . 15. 20. 16. 40; 40. 17. 14. 18, 6. 19. 24; 24. 20.8,5; 8,5. 21. 12(2 + /3).
22. 70. 23. 2,851 .

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. 53 . 24. 80°. 25. 30. 26. 10.
27.114°. 28. 16. 29. 10, 30. 28,125, 31. 15. 32. 1. 33. 8 V3 . 34. 14,4. 35. 12.

36. 30/3 . 37. 100°. 38. 7,5. 30. 8/3 . 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. 2/61 . 8. 203 . 9. 130°. 10. 4.
11. 10. 12. 4,8. 13. 180. 14. 80. 15. 15. 16. 64+/3 . 17. 240/13.

Tabanua 23
1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. £L = /M = 63°; /E = 54°.
8. ZA = 66° /B = 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. 13/4/61 . 46. 16. 47. 960. 48. 30 mau 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. 3. 72. 20. 73. 80. 74. 20. 75. 3. 76. 168. 77. 720.
78. 6. 79. 10. 80. 10. 81. 30°. 82. 588. 83. 9,6. 84. 426 . 85. 11. 86. 15.

Tabasia 24

1. 2y mle; m11p; 6) AT TE; attf: sy miNe; mTid; illa; allb. 2.a)éu ii;
éum; mui; aunb; 6) dMm; atM6; sy el atlm; 1) d=5,é=m.8.a) M na;

m u b; i ud; 6)atls; e) aTld; mTa; mTlb; r) mer. 8. 0. 12. DF. 13. %a + is.

14.0M-—%&—%5;M =%"+5.15.RK--r'i;KT-—rTi+ﬁ;SR-ﬁ-—ii.
16.EA= L+ La;rB=Yim-5.17. k0= Ya+ 15, 18. Ak = 5 + L6
3™ 3 2 127, 1

5. 2

KB=-d+2619.AM=2G-35.20. k= L7 - 27. 21. BM = - m;
1 2473 5" %

NC = #i; MN = —i + ii; BN = -2/ + /. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. J73. 34.|BD| = V194 |CD| = 5V2;; |AC| = J89. 35. 3.
36. a) a3 ; 6) a; B) a3 r) a; ) a. 37. 1) —4; 2) 20; 3) 28; 4) 20; 5) 28;
6) 20; 7) —4; 8) 20.

Tabanua 25

1.80.2.7,5.3. SM = 16; QR = 24. 4. NE = 20; MF = 40. 5. 8. 6. ST = 10;
MN=20.7.10.8. RT =26, EF=18.9. MN=5; DC=3.10.6.11.8.12. 4,
13. 6. 14. 9. 15. 9,5. 16. 0,5. 17, 30. 18. 14. 19, 12. 20. 9,8. 21. 32 /2.
22. 5. 23. 8. 24. 10. 25. 14,15. 26. BC = 2; AD = 6.

9 kaacc

Taoanua 1
1LLIN=m-fA;KM=m+#i.2.BD=-G-5;CA=—-G+b. 8. EK =
3 3

=-ﬁ£+ﬁ;FM=ﬁi+ﬁ.4.TM=&—5;ST=-—6-—5.5.FT=Zﬁi+ Zii.
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6. a) 2; 6) %; B) —%; r}y—~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; —8). 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 = V13 ; 0C = V85 ; C(9; 2). 19. V241 /2.
20. BC = V41; OB = J65 .

Tabamia 3

1. 50; 50. 2. 285 . 3. 26. 4. /A = 60° /B = 30° ZC = 90°, 5. 2/109 .
6.253.7.2J19. 8. LM = £P = 45° 4N = 90°. 9. V185 /2.

Tabanua 4

1l.(x+4)2+(@y-22=25.2.B,C,D. 3. (x — 22+ (y+4)°=25.4. x2 +
+(H-82=13.5.(x —3)2+y2=18.6. x2+ y2=13. 7. (x - 42 + (¥ - 5 = 9.
9. a) (2; —3), (2; 3); 6) (—2; 3), (2; 3). 10. a) (2; 7), (25 1); 6) (5; 4), (-1} 4).
11, 22+ 42=40.12. x2 + (y — 2)2=10. 13. x2 + (y - 4)2=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=0.92-y=0.10.2x -5y +20=0; 2x + by — 20 = Q;
2x -8y —-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. 5/3. 16. 162 .
17. 32. 18. 162 . 19. 16.

Tabawua 7

1.x=8vV2:y=4J2(1+ +3).2. x~19,9; y~25,6. 3. x = 16,3; y ~ 22,3.
4, x~13,95y~98.6.x=18;y~0,5.6.x~8,8;, y=12. 7. x = 10,4;
y~14,1.8. x ~ 14,15 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. 18. x = 27,3; y = 17,8.
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14, x =52-24J2 ~4,2; y =y52+24J2 ~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=21L11L.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. xy = 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. 20n.

16. 40r. 17. 32x. 18. 873 . 19. 75 . 20. %5- n. 21, 82n/ 3 . 22. 98r/5 /15.

23. 16n/ V3 .24. 8n(/3 - 1). 25. 201, 26. 6n(~2 - 1). 27. 157,
Tabanua 11

1.4. 2. 64n. 3. 100n/(2 +y2— V3 )2 = 49,5. 4. 127, 5. 20. 6. 18 (2 ~3 ).

7. 4n. 8. 144n(3 - 22 ). 9. n. 10. 257, 11. %n. 12, =, 13, 50n. 14. 257,

2
15. 60,5 16. 86n/4 — 1. 17. 4567/ — 2. 18, %n. 19. (%é] n~169,5m.

20. 3. 21. 6,256n. 22. 8. 23. 5n. 24, 32n.
Tabanua 12

1.12(2n—33). 2.~ 7,6. 3.9. 4.~ 413,2. 5. 10x. 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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